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884,    926,   971 
Alldays  and   Onions    Pneumatic   Engi- 
neering Co.,   Ltd.,   971 
AUgemeine    Elcktrizitats    Gesellschaft, 

715,  836 
Amazon  Telegraph  Co.,  Ltd.,  797.  838 
Anderston    Foundry  Co.,    Ltd.,  716 
Anglo-American   Telegraph    Co.,   Ltd., 
69,   627 
„      -Argentine  Tramways  Co.,  Ltd., 
627 
-Bohemian    Industry,    Ltd.,    230 
,,      -Portuguese       Telephone       Co., 
Ltd.,   549 
Argentina,    627,    628,    840 
Aron    Electricity    Meter,    Ltd.,    26 
Ascot   District  Gas   &   Electricity   Co., 

Ltd.,    389 
Auckland      Electric     Tramways     Co., 

Ltd.,    586,    624 
Australia,    671 

Austrian    works,    349,    1,012 
Automatic    Telephone     Manufacturing 

Co.,    Ltd.,    969 
Avery,   W.   &  T.,  1,0,50 
Bahcock   &   Wilcox,   Ltd.,    550 
Bahin  Tramway,  Light  &  Power  Co., 

Ltd.,   757 
Barbadoes     Electric     Supply    Corpora- 
tion,   Ltd.,    885,    926 
Barcelona    Traction,    Light    &    Powei' 

Co.,  Ltd.,  1,008 
Belgium,   269,   310,   349,    1,0.50 
Berlin    Electricity   Works,    715 
Bishop's    Stortford,    Harlow    and    Ep- 
pmg    O.Ts    and     Electricity    Co., 
Ltd.,   389 


CiTv  Notes — continued. 

Blackpool    and    Fleetwood    Tramroad 
U3.,  Ltd.,  160 

,,        nnd  Lytham  Tramways,  Co., 
Ltd.,    1,009 
Bombay    Electric    Supply    and    Tram- 
ways  Co.,    Ltd.,   27 
Boulton    &    Paul,    Ltd.,    840 
Bournemouth      &      Poole      Electricity 

Supply    Co.,    Ltd.,    189 
Bradninch   Electric  Supply   Co.,   Ltd., 

837 
Brazilian  Traction,   Light   and   PoA'or 

Co.,   Ltd.,   147,  389,   671,  927 
Brisbane    Electric    Tramways    l.iicst- 

ment    Co.,    Ltd.,    671 
Bristol   Tramways   and   Carriage   Co., 

Ltd.,    227 
British   Coalite,   Ltd.,  671,   71G 
British     Columbia     Electric     Railway 

Co.,    Ltd.,    108,    1,010,    1,051 
British    Continental     Electricity    Co., 

Ltd.,    25. 
British    Electric    Traction    Co.,    884 
British   Electric  Transformer  Co.,  42!) 
British      Westinghouse     Electric     nnd 
Manufacturing  Co.,   Ltd.,  507,547 
Bromley    (Kent)    Electric     Light    and 

Power   Co.,    Ltd.,    468 
Brush      Electrical      Engineering     Co., 

Ltd.,    188 
Buenos  Ayres   Lacroze  Tramways  Co., 

Ltd.,  '  799 
Buenos    Ayres    Tramways    Co.,    Ltd., 

389 
Bulawayo    Waterworks   Co.,    Ltd.,  149 
Bullers,  Ltd.,  1,009 
Burmah       Electric      Tramways      and 
Lighting  Co.,  Ltd.,  927,  971,  1,010 
Calcutta    Electric  Supply   Corporation, 

Ltd.,    25,    189,    671,    926 
Calcutta  Tramways  Co.,   Ltd.,  589 
Callender's     Cable     and     Construction 

Co.,   Ltd.,   587 
Callender's      Share     and      Investment 

Trust,    Ltd.,    468.    507 
Canadian   General   Electric  Co.,   Ltd., 

429,   928 
Cape    Electric    Tramways,    Ltd.,    671, 

758,    798 
Cape    Town    Consolidated    Tramways 

and    Land   Co.,    Ltd.,    69 
Castner-Kellner   Alkali    Co.,   Ltd.,   838 
Ceara     Tramway     Light     and     Power 

Co.,    Ltd.,    149 
Central    London    Railway    Co.,    Ltd., 

148 
Charing    Cross,    West    End    and    City 
Electricity    Supply    Co.,    Ltd.,  18!) 
Chatham   and   District   Light   Railway 

Co.,  Ltd.,  148 
Chelsea    Electricity    Supply    Co.,    189 
Chile   Telephone   Co.,    Ltd.,   69,   150 
Chilian    Electric   Tramway   and    Light 

Co.,    Ltd.,   27 
China,    310 
Chloride   Electrical  Storage  Co.,   Ltd., 

671,   716 
Churchill   &  Co.,    Ltd.,   Chas.,   25 
City  and   South   London   Railway  Co., 

Ltd.,   149 
City    of    Buenos    Avres   Tramways  Co. 

(1904)    Ltd.,    228,    757 
City     of     London      Electric     Lighting 

Co.,    Ltd.,    228 
Cleveland       and       Durham       Electric 

Power,    Ltd.,    627,    670,    758 
Compania   de   Electricidad   de   la    Pro- 
vincia    de  Buenos   Aires,   Ltd.,  189 
Companies     struck     off     the     register, 

389.  715 
Consolidated  Diesel  Engine  Manu- 
facturers, Ltd..  589,  884,  927 
Consolidated  Electrical  Co.,  Ltd.,  148 
Consolidated  Gas,  Electric  Lif  ht  and 
Power  Co.,  of  Baltimore,  671,  926 
Cordob.-!  Light,  Power  &  Tractor  Co., 

Ltd.,   1,053 
CostT   Rica   Electric  Light  S:  Traction 

Co.,  1,012,  1,049 
County    of    London     Electric     Supply 

Co.,    Ltd.,    190 
Craigpark  Electric  Cable  Co.,  757 
Crompton  &  Co.,  Ltd.,  150.  506,  l,Or)0 
Cuba    Submarine   Telegraph    Co.,    627 
Cuban  Telephone  Co.,   Ltd.,   69 
Davis  &  Timmins,   Ltd.,  389 
Delagoa    Bay     Development    Corpora- 
tion,   Ltd.,    757 
Dick,     R.    .nnd    J.,     Ltd..    757 
Dick,    Kerr    and    Co.,    467,    550,    627 
Direct    Spanish    Telegraph    Co.,    468 
Direct  United  States  Cable  Co.,  Ltd.,' 

69,   627 
Direct    West    India    Cable    Co.,    Ltd., 

389,   429 
Dorm.Tn,    Long    and    Co.,    Ltd.,    839, 

1,050 
Drake    and    Gorham,    Ltd.,    587,    660 
Dublin   United  Tramways    Co.   (1896), 

Ltd.,    69. 
Dumbarton   Burgh   and  County  Tram- 

w,-\ys    Co.,     Ltd.,    429 
Dundee,   Broughty   Ferrv   and   District 

Tramways,  Ltd.,  468,  549 
Eastern     Extension,     Australasia     and 
China    Telegraph    Co.,    Ltd.,    25, 
550,  969 
Eastern    Telegraph    Co.,    549,    1,009 
Edison    and    Swan    U.E.L.    Co.,    Ltd., 

757,    797 
Edmundsons'    Electricity    Corporation, 

Ltd.,    26,    106 
Electric  and   General   Investment  Co., 

Ltd..    928,    969 
Electric    (Construction    Co.,    Ltd.,     107 
Electric    Welding     Co.,     Ltd.,     W9 
Electrical  Securities  Trust,  Ltd.,  1,009 
Electrolytic  Alkali  Co..  Ltd.,  884 
Est.ier  Wyss  and  Co.,  Ltd.,  349 


City  Notes — continued. 
Fairbairn,    Lawson,   Combc,    Barbour, 

Ltd.,  269 
Ferranti,    Ltd.,  624,   714 
France,  25.  69,  150,  189,  228,  349,  447, 

650,  671,  797,  837,  1.012,  1,050 
Fraser  and  Chalmers.    Ltd.,   108,   840 
Gateshead     and     District     Tramways 

Co.,  Ltd.,  468 
General  Electric  Co.,  Ltd.,  25,  70,107, 

227 
German    Edison  Accumulator   Co.,  716 
German  electrical  companies,  390,  628, 

1,052 
Germany,   25,   69,   269,   626,  671,  885, 

928,   1,050 
Globe  Telegraph  and  Trust  Co.,  Ltd., 

27.  508,   1,009 
Hadfield's    Steel    Foundry    Co.,    269 
Halifax     and     Bermudas    Cable     Co., 

Ltd.,    389,    429 
Harper     Electric     Piano     (1910)      Co., 

Ltd.,   269 
Henley's,    W.    T.,    Telegraph    Works 

Co.,  Ltd.,  310 
Hobart     Electric    Tramway    Co.,    25 
Hong   Kong   Tramway   Co.,   Ltd.,  671 
Hornsby   and    Son,    Ltd.,    R.,   884 
Hove    Electric    Lighting    Co.,    549 
Humphrey    Pump    Co.,    Ltd.,    627 
Hurst,    Nelson    and    Co.,    Ltd.,    626 
India-Rubber,    Gutta-Percha    and  Tele- 
graph Works  Co..   Ltd..  969,  1,052 
Indo-European    Telegraph    Co.,    589 
Ingleton  Electric  Lighting  and   Power 

Co..    Ltd.,    587 
International    Light    and    Power    Co., 

Ltd.,   507,   969 
Isle    of    Thanet      Electric    Tramwavs 
and    Lighting   Co.,    Ltd.,    928,  970 
Jandus    .Arc    Lamp    and    Electric   Co., 

Ltd.,    228 
Japan,  25,  69,  150,  190,  227,  269,  549, 

587,    716,   797,   884 
Johnson,     R.,    Clapham    and     Morris, 

Ltd.,    797 
Kalgoorlie   Electric   Power  and   Light- 
ing Co.,  507 
Kalgoorlie     Electric     Tramways,     229 
Kaministiquia    Power   Co.,   148,   716 
Karachi    Electric   Supply   Corporation, 

Ltd.,    757 
Kensington    and    Knightsbridge     Elec- 
tric Lighting   Co.,   Ltd.,  227 
Lanarkshire  Tramways  Co.,  Ltd.,  149 
Lancashire    Dynamo    and    Motor    Co., 

Ltd.,    349 
Lima     Light,     Power     and    Tramway 

Co.,  Ltd.,  468,  1,009 
Lisbon  Electric  Tramways,  Ltd.,  587 
Liverpool  District  Lighting  Co.,  310 
Liverpool  Overhead  Railway  Co.,  147 
Lobito,  Benguella  and  Catumbella 
Electric  Light  and  Power  Co., 
Ltd.,  228 
London    and    Suburban    Traction   Co., 

Ltd.,    148 
London    Electric    Railway    Co.,    148 
Mackay    Companies,    349,    927 
Manaos    Tramways     and    Ligjit    Co., 

Ltd.,   227,   308 
Manila    Electric    Railroad    and    Light- 
ing Corporation,   Ltd.,   429,   969,  971 
Manx  Electric  Railway  Co.,  Ltd.,  972, 

1,009 
Marconi     International    Marine    Com- 
munication Co.,   Ltd.,   108,   1,009 
Marconi      Wireless      TelpTnph      Co., 
Ltd.,  308,  347,  507,  549,  588,  671, 
1,009 
Marconi    Wireless    Telegraph    Co.,    of 

Canada.    670 
Marconi    Wireless    Telefraph    Co.,    of 

the    River    Plate.   549 
Mather  nnd   PIntt.   Ltd..   229 
Melbnurn'^    El-rtrir   Supply    Co.,   Ltd., 

884,   969,   1,010 
Metalite,    Ltd.,    388,    625,    756 
Metnlllc     Seamless    Tube     Co.,     Ltd., 

671 
Metropolitan  District  Railway  Co.,  147 
Metropolitan      Electric      Supply      Co., 

Ltd..    189 
Mexican   Light  and   Power  Co.,  Ltd., 

25,  549 
Mexico  Tramways  Co.,   25,   628,   757 
Monterey    Railwnv    Light   and    Power 

Co.,   Ltd.,   189 
Monte    Video    Telephone    Co.,     Ltd., 

671,    756 
Montreal  Light,  Heat  and  Power  Co  , 

Ltd.,  229,   713 
Nagpur   Electric   Light  Co.,  Ltd.,  716 
Nairobi     Electric    Power    and     Ligh*- 

ing   Co.,    Ltd..    108 
National    Boiler    nnd    General    Insur- 
ance   Co.,    Ltd.,     310 
,,  Electric     Construction     Co.. 

Ltd.,    838 
„  Gas    Engine    Co.,    Ltd.,    227 

Telenhone     Co.,     Ltd.,     190, 

227,   715 
Telewriter     Co..    Ltd.,    970 
New     British     Ever-Ready     Co..     797 
Newcastle  and  District  Electric  Light- 
ing,   349 
Newcastle-on-Tyne      Electric      Supply 

Co..    Ltd.,    108 
New   Companies   in   1913,  230 
,.     Issues,   .587 
Northampton      Electric       Light      and 

Power    Co.,    Ltd.,    230 
Norway.   349.   671,    885 
Norwegian    Hydro-Electrical    Nitrogen 

Co..   840 
Norwich      Electric      Tramways      Co., 

Ltd..   671,   713 
Official    announcements   re   companies, 

507,  758,   1,009,   1,050 
Oldham,    Ashton    and    Hyde    Electric 
Tramway,   Ltd.,    310 


City  Notes— continu^il. 
Ontario  Power  Co.,  of  Niagara  Falls, 

310 
Oriental   Telephone  and   Electric  Co., 

Ltd.,   626 
Oxford    Electric   Co.,    Ltd.,    269 
Paignton    Electric    Light    Co.,    Ltd  , 

147 
Para     Electric    Railways    and    Light- 
ing  Co.,    Ltd.,   310 
Paris  Tramway  Finance,  797 
Parsons    Foreign    Patents,    Ltd.,    587 
„        Marine   Steam   Turbine  Co., 
Ltd.,   589 
Perth    Electric    Tramways,    69,    229 
Power-Gas    Corporation,    927,    969 
Provincial     Cinematograph     Theatres, 
Ltd.,   884 
„  Tramways    Co.,    840,    885 

Quebec     Railway,     Light,     Heat    and 

Power  Co.,   Ltd.,  627 
Reduction    of    capital,    269,   671,    716, 

837.   926 
Rio   de   Janeiro  Tramway.   Light   and 

Power  Co.,   Ltd.,  25,  549 
Rushden  and   District  Electric    Supply 

Co.,  Ltd.,  840 
Ruston,    Proctor    &    Co.,    Ltd.,    884 
Russia,    69,    189,    228,    1,012 
St.    James'     and     Pall     Mall     Electric 

Light    Co.,    Ltd.,    149 
Sankey,  J,,    and   Sons,   Ltd.,  797 
Sao      Paulo     Tramway,      Light      and 

Power  Co.,   Ltd.,  25,  589 
Shawinigan    Water    and    Power    Co., 

Ltd..   25,   l-049_ 
•South    America.    507 
South     American     Light    and     Power 
Co.,   Ltd.,  149 
,,         Metropolitan      Electric      Light 
and    Power    Co.,    Ltd.,    269, 
389,  429,  549 
Spain,   1,012 
Spanish   and   General   Wireless  Trust, 

Ltd.,    228 
Spencer  &  Sons,  Ltd.,  John.  269,   349 
Stewarts   &   Lloyds,   Ltd.,   389 
Stock     Exchange     notices,     148,     189, 
310,  349,  389,  468,  507,    5S9,  671, 
713,  758,   797,   840,  885,   927,   969, 
1,009,   1,050 
Stothert  &  Pitt,  Ltd.,  508 
Sunderland      &      District     Tramways, 

Ltd.,    .549,   587,   669 
.Sweden,  671 

Switzerland,   227,    468,    671,    797 
Traction    &     Power    Securities,    Co., 

Ltd.,    227 
Tyneside   Tramways    and    Tramroads 

Co.,   Ltd..  269 

United    Electric    Car    Co..    429.    507 

,,         Electric    Tramwavs     Co..    of 

Caracas,  Ltd.,  671.  715,  757 

„        River    Plate    Telephone    Co., 

Ltd.,   587 

Victoria    Falls    and    Transvaal    Power 

Co.,   Ltd.,  468,  548,  716,  1,009 
Waste      Heat      and      Gas      Electrical 

Generating    Stations,    Ltd.,    269 
Water    Softeners,    Ltd.,    716 
Waygood  &  Co.,  Ltd.,  R.,  25,  69,  928 
West    .African    Telegraph     Co.,    Ltd., 

757 
Western    Telegraph    Co.,    Ltd.,    713, 
758.    837 
„  Union    Telegraph    Co.,    671 

West    India    and     Panama    Telegraph 
Co.,   Ltd..   757,   797,   839 
,,     Kootenav    Power    &    Light    Co., 
Ltd.,   840 
Westminster     Electric    Supply    Corpo- 
ration,    Ltd.,    189 
White  &  Co.,   Ltd..   T.  G.,  26 
Winnineg  Electric  Railway  Co.,  Ltd., 

468, '1.009 
Yates   &    Thom,    Ltd.,    757 
Yorkshire   Electric   Power  Co.,  148,  467 
„         (West        Riding)        Electric 
Tramways  Co.,   1.009 
Zurich     Bank     for     Electrical      Enter- 
prises,   627 

Clocks    at    Montreal,    Electric,    753 
„      Electric,    698 

for    Southport,    Electric,    459 
Club,  The   Osram   and    Robertson,   583 
Clyde  Valley   Power  Co.'s  undertaking. 

933 
Coal-cutting     machines    and     coal     out- 
put for   the  year  1912,  597 
,,    dust   in  air.  The  inflammability  of, 
by    Prof.    W.    M.    Thornton,    679 
,,    gas   and    electricity,    202 
.,    Mines    Act,     1911,' 415 
Coating  metals  with  lead,  496 
Cockerill      Steel      Works      at      Seraing. 
Belgium,   The   electrical   plant    :.t 
the,   267 
Codicils,  Christmas  and,  986 
Collieries,     Power    transmission    at,    763 
Colliery    "  Electricians,"    185 

„       Electrification     of     the     Cannock 

Chase,    318 
,,       exhaust   steam   plant,   1,039 
,.      explosions,    685 
Colonial   demand    for   engineers,    668 
,,         tariffs       on       electrical       goods. 
Foreign    and.    119.    159,    240, 
280,    319,    359.    480,    519,    5.59. 
599.    683,    811,    852,    895,   983, 
1,063 
Combine,    Tramway    Workers'.    545 
Commercial     Motor    X'ehicle     Exhibition 

at    Olympia,    The,    143 
Commission,     International     Electrotech- 
nical,   428.  465 
The    International    Illumina- 
tion,   386 
Committee,    A    Wireless    advisory,    121 
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Competition     in      Australia,     Electrical, 
909 
in  wire     lamps  in  Germany, 
498 
„  International    Electrical,    193 

Conciliation    Boards,    L.C.C.,    23,    967 
Concrete,     Electrolysis    and    armoured, 

807 
Condenser    machine.   The,  323 
Conductors,    Rules   for   insulated,   369 

through       glass,       A        new 
method    of    sealing    elec- 
trical, by  J.  S.  Anderson, 
633 
(  (induit  layinf;.   Then  and  now,    112 
Conference,    Engineerinc    Trade,    882 
,,  Municipal      Tramway,      427, 

482,   505,   522,   553,   595 
Congress,      1915,      International      Engi- 
neering,   267 
,,         San     Francisco,     1915,      Inter- 
national   Electrical,   48 
Consequence   of    negligence.    The,    122 
Constants,    Meter,   by   "  X.   Y.   Z.,"  422 
Consular    notes,    15,    98,    212,    333.    560. 

610,   823,   1,034 
Consulting    Engineers,    The   Association 

of,   583 
Consumt'rs'     Hire     Accounts,    by    "  In- 
terested."   690 
Lists   of,   931 
Consumption   of   Copper,   lead,    tin    and 

zinc   in   1912,   145 
Contacts    between    electrical    conductors.  ' 

by   W.    H    .Eccles,   595 
Continuity,    401 
Contract,    A    Chinese,    363 

,,        prices,    Publication    ol,    811 

Contracts   Closed— 
Aberdeen    Line,   1.004 
Accrington,    64,    385,    915,  1,004 
Admiralty,   1.038 
Argentine.    138.    544.    709,    959 
Ashton-under-Lyne,    1.004 
Atherton    (Near    Manchester),   21,   184, 

264 
.\ustralayia.    463 
Australia.  138.  264,  304,  338,  385,  426, 

.503,  578,  616.  6fi0,  710.   752.    793, 

831,  879,  916.  959,  1,004.  1,038 
Austria,    504.    ,544 
Bacup,  385.  752,   915,  959 
Banbury,  304 
Barking,     544 
Barnes,   1.004,   1,038 
Barnslev.   832 
Barnstaple,    184,    385 
Barrow,  64 
Basingstoke,   710 
Batlev,   959 
Battersea.    793.    960 
Battle.    544,    578 
Bedford.    915 
Belfast.  21.  64.  504 
Belgium.   64.   138,   ]S4.  264.  304.    33S. 

385.   463.   .504.   .544,   fifiO,    710,   752 
Bcrmond.sev.   104.    752,   832 
Bettws-v-Coed.    104 
Bexhill,'  463.    915 
Bexlev,    463.    544 
Bispham.    21,    426 
Blackburn,    265 
Blackpool.    463,    578.    880 
Bolivia,   304 

Rolton,  21.  218,  304,  385,  660,  916 
Bombay,   578 

Bournemouth,  64,  426.  463.   1.004 
Brailford.   64.   l'*4,   426,   616.   660,   710, 

960,  1,004 
Bridlington.   224.    "93 
Brighton.   64.    463 
Bristol,  64.  224.    426,   541,   793 
Rurnlev.   224.   426,   578 
Bury,   578.    916 
Bury    St.    Edmunds.    301 
Buxton.   64 

rialedonian     Raihvav.     flfiO 
Calgarv.  832 
Cambridge.    793 
Canada.   21.    138.    184,   383.    463.   616. 

660.   759.   832,   916,    960 
Canberra,    338 
Canterbury,    64.    224 
Cape   Colony,   265 
Cape   Town,   64.   504.   703 
Cardiff,   504.   filfi 
Carlisle,    660 
Carlvle.   Sask..   463 
ChMtenham,   104 
Chester.    21 

Chesterfield,    304,    1,00* 
China,   544 

Clacton-on-Sea.    64,    1,004 
Cleckheaton.    ?"4 
Cleefhornes,    660 
Colchester.    64 
Colne,    960 
Constantinoole,   752 
Coventry,   .578 
Crovdon,    21.    104,   184 
Darlington.   960 
nartford,    3S.5.    544,    916 
Darwen,    915 

fVlaboIe   (M.    Cornw.Tin.    8S0 
Deptford.   .578 
Derby,  184,  544 
Doncaster,    21.    65,    184,    426 
Dover.    SI.    1.004 
Dublin.  .541 
Oundee,  436 
r>ukinfieM.    138 
E*Hn)?,   138 
Rasfboume,   .578 

East  Ham,  1.38.  544,  616,   88(4.  960 
Eccles,   6.5.  184,  224,  338,  916 
I^dinburgh.    31 
Elland.  104 
Epsom,   504 
Falkirk.    184 
Fareham,  616 


Contracts  Closkd — eontinued. 
Farnworlh,    710 
Faversham,    504.    880 
Fleetwood.  138.  265.  544 
France,    265.    338.    660.    710.    880.    960 
Germany,    265    ,504,    .578,    793,    1,038 
Gillingham    fRpnt).    65.    224 
Glasgow,  65,   224,   265.  33«.   426,  504, 

578,  793.  880,  1,004,   1.038 
Gloucester,    578 
Goulburn    (V.S.W.),   959 
Government    contracts,    138,    304,    504, 

660,    832,    1,038 
Gravesend.    880 
Grimsby,  916 
Hackney,  504,  .578,  960 
Halifax,    224,    385 
Hamilton    (Ontario),    916 
Hammersmith,     504,     617,     752,     880, 

1,005 
Hampstead,   1,038 
Hanlev    (Sask.),    916 
Harwich.   104.   304,  616 
Haslingden,   578 
Hazel   Grove,   616 
Heathfield    fSussex),    710 
Hereford,    65,    265,    660,    880 
Hcston    and    Isl'worth.    65,    104,    184 
Hevwood,   304,   426,    710 
Highfield,   832 
Hornsey,    104 

Huddersfield,    138,   184,  578,   710 
Hungary.    184 
II ford,   463 
Ilkley,    960 
India,    578 
Ipswich.    752 
Italy,   265,  463 

Keighley,    143.    338.   504,   660,   960 
Kingston,  21.   184.   .544 
Lancaster,  224,   578 
Lamp    contracts,    65.    104 
L.C.C..    65.    184.    .544,    616,    fifi6.    710, 

7,52,  832,  880,  915,  916,  960,  1,005 
Leeds,    65,    616 
Leicester.   710,  880 
Leigh.   752 

Leichton    Buzzard,    660 
Leith,   1.004 

Levton.   22,   104,    184,    578.   7,52 
Limprick,    7.52 
Lincoln.    463 
Lisnasken.    752 
Littleborouch.    660 
Livernonl.    338.    426.    916 
Llandaflf  and    Dinas   Powis.    960 
Llandudno.   265 
London.    21.     65.    104,    138.    184.    ?fl.-,. 

338.    tiOi.    ,544.    .-.TS.     m«,    RRR.    710. 

7.5?.   793.   832,   880,   915,   916,   960, 

1.005.   1038 
L.   &   S.   Western   Railway,    880 
Long   Ashton,   143 
Long    Eaton,    504 
LouGhbornueh.    265.    832 
Luton.    185.    .504.    710.    916 
Mnidf-nhead.    7.52.   916 
Maidstone.    660 
M^lay    St^tps,    104 
Malvern,    463.   660 
Manrhoster,    65.    265,    426,    578,    752, 

960 
Marvlebone,   1«5.   578.   793 
Melbourne.    385.    710,    891.    f)16.    9,59 

,,  railways,    1.004 

Melton   Mowbrny.'21,  304.   617 
Mexborough.    345 
Middlesex.   ?"■! 
Miildleton.    578 
Mirfield.  224 
Montreal.    660 

Newcastle  fCo.   Down),  1.005 
Newnort    'Mon.),    104,    265,    5(W,    61*. 

710.    793 
New     So..»h     n'aVs.     3''8;    iOfi,     ."tOS, 
660.   879,  S80,  916,  959,   1.004. 
1,038 
..    Zealind.    1J<,  :j(i4,  385,   426,  .578, 
660,  1.005 
Norwich.    1.005 
Nuneaton.    143.    1.00.5 
Orsett   (Essexl.    617 
Ottawa,  4«3.  752,   832 
OTfnrd.    617 
PaHiham.     793 
Paislev,    224.    793 
Paraguay.   463 
I'erth.   385.   403.   .578 
Peterborounli.   22.    224,   345 

^Ivmr^uth,     9if! 

Pontefract.   1.005 

Pnolar,    .5i4 

Oueensland.    338.    ,503.    1,004 

Ramsbotfom.     104.    143.    617 

Ramstrafe.    385 

Rawtenst-ill.    184.    .578 

Rpc-im    rS-sk.),    21 

Roioafe.     65 

Rhvl,    104 

Rnrhdalp.    ,504 

Roth'.rhnm.    65,    143.     265,    385,    .578, 

880.   960 
Roupeniont.    P.O.,   832 
Runcorn.    93" 
St.    Helens,   65.    960 
St.    M.-irychurrh,    265 
St.    Pancr.s.    .544,    710 
Salford.    22,   224,   385,    578.    710,   916. 

1.005 
•Weno.iks.    185 
?han*hil,   617 
Sheffield,  65.   26.5.    436.  STS,  666.  793. 

960 
<;it»rburn.     304 
Shoreditp<i.~  324,    916 

.«;;mia.  4e^ 

Sfcinton,    7.59 
Sleiford,    832 
South    Africa,    426,    666 
Southampton,    22,    65,    104,    185,    464, 
544,    916 


CoHTRAcra  Closed — continued. 
South   Australia,  660.   1,004 
.Southend-on-Sea,    143,    504,    1,038 
.South    Shields.    6.5 
Southwark.   65,   7.52 
Stafford,   666 
Stalvbridgc.    22,    38.5 
Stepney,   6.5.   544,   617.    960 
Stockport,    65,    265 
.Stockton-on-Tees,    345 
Stoke   Newington,  832.  880 
Stoke-on-Trent,    185,    578 
Stretford,   426 
Sundprland,    65,    304,    46^1,    710.    rj2. 

1,005 
Swansea,    104 
Swift   Current,   Saik.,   832 
Swindon,    504 
Sydney,   304.   385,   «16,   710,  831,  979, 

916,   1,004 
Tasmania.    338,    426.    463,    959 
Toronto    (Ont.),    916 
Torquay,    143,    617 
Tunbridge  Wells.    793,  960 
Twickenham.    832 
Tyldesley,   385 
Tvnemouth.    304 
Victoria,  338,  426,  503,  660,  879,  959, 

1,004 
Wakefield.  65.  617,  960 
Walsall,   104,   185.   265,  385,  464,  617, 

793,   960,   1.005 
Walthamstow.    143,  544.  666 
Warrington.   22.   265,   385,   666,   916 
Watford,  104.  960 
West   Bromwich,    104.    224 
Western   Australia,   338,    1,004,   1,038 
West    Ham,    104 
Westminster,    960 
Weymouth,   1.038 
Whit  wood.    224 
Wigan.   265 

Willesden,   104.    185.   224,   710 
Wimbledon,   .544.   7.52 
Winchester,  104,  426 
Winnipeg,   184,   463.   7.52.   916 
Wolvernampton.    104,    960 
Woolwich,    65.    578.    710 
Worthing,  710.   793.  960 
Yarmouth,   143,   464 

Contracts  Opex — 
Aberdeen,   .577.   831 
Abergele   (North   Wales),  58 
Accrington.   915 
.Adelaide,   21,   103.   425,  463,  .503.  .577, 

615,   659.    1.038 
.Ainsworth,    1.003 
.Aldershot.    709 
Alford    (Lines. 1,   103,   137 
Allahabad.    709.    751 
Antwerp.   831.   870 
Argentina.    915 
Ashton-under-Lvne.    915 
Australia.   20.    ,58,    103.    137.   183,   218. 

2.58.  298,  337.  384,  425.  462.  502. 
.538.  577.  615.  6-p.  70O.  746.  787, 
831,   870.   915.   958,   1.003.   1.038 

Austria,    137,    183,   298,   378,   425.   5.38, 

746 
Azores.  709,  752,  793 
Bacup,  258 
Banbridge.    659.    709 
Basingstoke,   298,   338,  378 
Batlev,  64 
Battersea,    709.    751 
Beckenham.    709.    746 
Bedford,   659.    709.   746,    1,003 
Belfast,  21.  64.    103 
Belgium.    21.   64.   137.   183.    218,  2.58. 

298,  338,   3S4.  425,  403.  503,  538, 

615.   709.   746.   787,   831,  870,  915, 

959,  1.003,  1,038 
Berlin.  639 
Bermondscv,   425,   463,   .503.   538,   .577. 

616 
Binglev.  384,  425.  870 
Birkenhpad.   21.    64.    831.   R70 
Birmineham.   298 
Blackbi.rn.    103.     137 
Blackhill    fCo.    Durh^im).    64,    103 
RIoemfontein.    101.    138.    184,    218 
Bohemia.    915 
Boofle,    787.    9.59 
Bosnia.   103 

Bournemouth.   218.   258.   303.   "Of).    746 
Bradford.     218.     25S      303.      338.     .577. 

615.    700,    740,    787.   870,    915,   939 
Bremen.    870 
Briohnusp.    1S3,    218 
Bri'^hton.    379 
Brish-ne.   "18.   9.59.  oofi.  f?:i7,  .!;.V!,    577, 

6.59.  700.   7i6,   787,    915,   9.58 
Bristol.   lO'?.    137 

Bruss"ls.    ".58.    870 

Brvmbn   fNVar   \^Vevh->niV   577.    61.5 

Bulgaria.    «15.    6-<(.    701.    787.    870 

Burnlev.    394.    425.    462 

Bur  •.    103     "18.    258,    303 

Calstor,  1.003 

Calgnrv,   797 

Canada.   90i.   ^"5.  .50^,   .!;99.   ,577,  616, 

709,  787,  970,   9,59.  1.003 
Canary    Islands.    193.    746 
Canberra.   219.    258,  787 
Canterbury.    4(^J 
CardJfT.   303.   3.38.   384,   .538,   577.   016, 

959 
Carlis|p,   950 
Chatham.   831 
Chile.    64.    103.    137 
China.    538.    577.    616 
rionakiltv    (Cn.   Cork^.   .303 
Colchester,    PI  5 
Cnnstantinoole.  463 
Costa     Rica.    3318.    3S4 
Coventry,    870 
Crete.   959 
Cromoton.    9.31 
Dartford,    S.38,    384,    425 
Darwen,    915 


CoJJTRACTS  Cms — continued. 
Doncaster,    264,    303 
Douglas   (I.O.M.).   384,   425 
Dub'in.   1«^,  218.    2W.  303,    462,  577, 

616.  659.  709,  746,  787 
Dumfries.    616 
Dundee,  308,  503 
Durban,    959 
Durham,    831 
Eas'bourne,   425.   538 
Ea^rry    (Kentl.    616 
Eccles,    21,   M.    103 
F^inburgh,    303,    338,    384.    538,    831, 

915 
Egypt,   218.  264,  303,  338.  425,   462 
Exeter,  959 
France,   64.    137.    1«3.    218.    3«.    4«3, 

.503.   538,  751,   831.   870.   915.   959, 

1.003 
Frinton-on-.Sea,    218 
Fulham,    793.    831 
Gateshead.    787,    831 
Genpral     Post    Office,    218.    831,    870, 

915     959 
Germany.     103.     137.     264.     303,    338, 

384,  425,  462.  5a3.  R59,  870 
Glamorgan,    577.    616,    659.     709 
Glasgow.    709.   870 
Greece,    384.    425.    462 
Greenock,    137 
Grimsby,   709,   751 
Hackney,   21,   64.   104,  959,   1,004 
Hal. fax,   264.   462.   .538,    .577 
Hammersmith.     384.     42-5.     463.    503, 

751,   793 
Hastings.   218 
Havre,  218 
Heckmondwike,  137 
H.M.   Office   of  Works.   21.    64.    104 
Hobart    (Tas),    615,    659,    709,    748 
Holland.    463.    .503.     959 
Hoylake  and   Wpst   Kirbv,   425,  463 
Huddersfield.    787 
Hull,   103,    137 
Hungary.   264,    831 
Hvde,   264 
Ilford,    137,    183 
Ilklev,   425.   463.    .503.   538 
India,  21.    64.   463.  659.  709,  751 
Italy,    103,    183,    793,    831 
.Jerusalem,   959 

Johannesburg.    503.    .538.    577,    959 
Keighley,   463.   503,   793 
Kingston-on-Thames,    21 
Kirkcaldv,    21« 
Lancashire,    303.    338.    384 
Launceston    (Tas.).    615,   659 
Leeds.  1,003 

Leicester.   384.  423.  463.  503,  538,  709 
Leigh    (Lanes.),   915,   9.59 
Leith.    659 

Littleborouph    (Near    Rochdale),    183 
Liveroool.    425.    538.    959 
London.    21.    64.    104.    137.     183.    264, 

303.    339.    394.    425.    463.    .503.    .5.39. 

.577.   616.    6.5<>.   700.    751.   793.   831. 

870.    915.    959.   1.003 
London  Countv  Council.   64.  104.  137, 

218,   264,   394.   .5.38.   .577.   659.    709. 

751.  793.   831.   870.  915,  959  1.004 
Madpira,    425 
Madrid,    21.    463 
Malta,    21 
Malvern.    264 
Manchester.    218.    264.    3.39.    .<as.    -iT, 

616,  660,   752,  793,    931.  870.  915. 

959 
Melbourne.    258.    298.    337.     384.    495. 

462.   503.   870.   958.   1.003.    1,W« 
Middleton.   104.   137.   jW    iJM 
Morocco,    303     384 
Motherwell.     616 
Naples.    793 
Neath.   660 

Neufchateau    (Belpiuml.   R.31 
Newport  fMon.>.   21,  64,   IO4.  137.  1W 
New    Snuth    Wales,   21.    59.    mi.    137. 
337.    394.    425.    462.    502,    .5.38. 
577.   958 
..    Zealand.    64.    104.    137.    193.    303. 
384.    425.     4«3.    .aO?.    .538.    S7T. 
616.    660.    709,     7.52.     793.    931. 
870.   915.   959 
Northampton,   1.0O4,   1.039 
Norway.    21 

Norwich.   104.   137.    193.   219 
Nottingham.    870 
Nuneaton.    21.     64 
Oldham.    21.    384.    425.    709 
Ormskirk.    303 
Orsett    Tssox),   435 
Ostend.   0I8 
Paris,    264.    831 
Perth   lAust  V  ?59.  ?o<j.  337,  384.  42.5. 

462.    502.    538.    577 
Plvm'xifh      137.    183.    218.    303,    793, 

831.  970 
Pontypridd.    831 

Port    of   London   .\uthority,   709 
Portsmouth.    64 
Portugal.    915 
Puerto    Plata.   218 
Oueensland.   30.   .58.    103.   137.   218_ 
RainhMI    (near    Livertjooll,    752.    799. 

831 
R.amsbottom.    915 

Rathmines  and   Rath.'ar.  616.  660.  709 
Rh^l.   616.   660.   709.   7.5-?.   793 
Rochdalp.  264.   303.  503.  538.  577 
Rome.    831 
Roscrea.    31.    64 
Rotherham.  21 

Rothtrhithe.    104.    1S7  .^      ^, 

Rou„,„;,.    31.     64,    194.    S9«.    W4. 

43.5     059 
Rnval    M^'t.    "18.    059 
Salford.   31.   463.   .503.   1.004 
Saxmundh'n    CSufTolk),    463.    50S 
^carbopouph,   31.    64 
5!er\-k.   137.   384 
Shanghai,  138,  1S4,  218,  864,  303,  538 
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Contracts  Open — continued. 
Sherburn    (Co.    Durham),    104 
Shiplev,    64,    104 
Short-ditch,   831.   870,   915,   959 
Skewen.   303.  338 

South   Africa,   »i4.   104,   138,    184,   218. 
•264,   :W8,   384,   503,   538,    577, 
870,   959 
„      Austialia.  21.  58,   103.   425,  4C2, 

538,   577.   615.   659 
,,      Shields,  503.  538,  577,   870,  915, 
959 
Southampton,   1,004 
Southend-on-Sea,    1,038 
Spain,    21,    138.    184.    218,    264,    303, 

338,  425,   463,   .i03.  538,  577,  616, 

660.  709,   752,   793,  831,  915,  959, 

1.004,  1.038 
Spanish   North   Africa,   184 
Stockholm,   870.    915 
Stockton,   870.   915 
Swansea,   753,   1,004 
,  Sweden,  544,  870,  915 
Swindon,   64,    104,   138,  544,   577 
Svdnev.   21,    258.    337,    384.    425.    462. 
■     502,  615,   659,   709.   746,   787,  831. 

870,   915,   958,   1,038 
Taunton,  21 

Thakeham     (SussexV    616 
Todmorden.   64,   104,   138 
Torpoint,     831 
Trowbridge,    660 
Trubnu    (Bohemia).   915 
Tunbridge   Wells.   384.   425 
Turkev,  385,  425,  831,   1,004 
Uganda,   4^'fi.   463 
Valencia,   793 
Valenza    (Spain),    616 
Victoria,   20,    58.    103.    137,    218.    337. 

384,   425,   462,   503,  538,  577,  615, 

787,  870 
Wakefield.     184.    218.    264,    303,    338, 

709,  752,  793,  831,  879,  915 
Walsall,   303 

Walthamstow,   463,    503,   544 
Warrington.    21,    104.     138.    184.    338. 

38-),   503,   544,   577,   660,   752,   793 
Western   Australia,   20,   58,   103 
West    Ham,   21,   303,    338 
..    Hartlepool,     64,     616,     660,     831, 
879 
Wevmouth,    879 
Whit  wood.   385 
Wiean,   184,   385,   426.   959 
Wimbledon,  218,  264,   303,  338 
Wolverhamnton,   709,   752,   915,    959 
Worksop,    915.    9.59 
Worfhine,    426.    463,    .503 
York,    218,  264,   577.   831.    915,   959 
Yorkton    fSask.),   870,   915 

Contractors'   Association,    Scottish    Elec- 
trical,   66 
Control,    Automatic    train,    618 

Personal,  321 
Controllers    for    haulage    service    in    coal 

mines.    Electric,   638 
Cooking     at     Victoria,     B.C.,     Electric, 
1,041 
,,         and     heating.      Domestic     elec- 
tric,   by   Prof.   J.   T.    Morris, 
523 
campaign.    Results        obtained 
from    active   electric,   304 
,,         Electric,   bv   W.   H.  Alabaster, 

451 
,,         for      the      smaller      consumer. 
Electric,    603 
in      L.C.C.     schools.     Electric, 
967 
Cooling    gas    engines,    163 

,,        gas     engines,    A    new    method 
of,    by    Prof.    Bertram    Hop- 
kinson,  172 
..        of     rolling-mill     motors.     The, 
39 
Co-operation,    1,025 

,,  V.   monopoly;  Conservation 

V.      waste,      by      D.      S. 
Martin,    314 
Co-operative    control    of    electric    supply 
undertakings,   by   R.   A.   Chattock, 
1,017 
Co-partnership,    209 

„  Trade    Unions   and,    bv 

J.     B.     C.     Kershaw', 
632 
Co-partnerv    or    co-partnership?    942 
Copper,    67.    144.    203.    233,     2.54.    283, 
306,    362,  427,   442,   .559,   .563, 
583,   668,  687,   794,   815,   922, 
942 
,.         and      aluminium       cables      for 
mining      work,      bv      Burke- 
wood    Welbourn,    117 
,,         Commercial     aluminium,      and 
duralumin.    Exposure   tests  of. 
by    E.    Wilson,   489 
lead,     tin     and     zinc     in     1912, 
The      production      and      con- 
sumption of,    145 
Corea,    610 

CORRESPONDKNCE — 

Air  filtration.  Cooling  and  ventila- 
tion of  electrical  mnchinerv,  hv 
H.    R.    Witling.    169 

Apparatus  on  hire,  by  The  Electric 
Motor  and  Stove  Hiring  Co.. 
Ltd.,  446.  .525:  by  T.  C.  P-ir- 
sons.  493;  bv  G.  H.  Elliott,  525; 
bv   n.    Huntlev.   .566 

A.E.  fS.)  E..  bv  "Snob,"  .527:  bv 
W.  A.  Jones  and  W.  J.  Ebben, 
566 

.Asbestos  insulation,  bv  The  Concordia 
Electric   Wire    Co..    990 

Association  Of  Mininc  'F.lectrir.il 
Engineers,  bv  W.  HaTter.  902- 
bv  A.  Hall,  948;  by"  J.  W.  A.," 
990;    by    "  Nemo,"   991 


Correspondence — continued. 
Australian  pciwer  station  contract.  An, 
646 

Ualteries  for  telephones,  by  "E.C.R.," 

645 
Birds      and      railway      accidents,      by 

"  Traveller."    ^26 
Boiler         furnace         eflRciency,  by 

"  E.   W.   L.   N.,"  990 
British  engineering  position  in  China, 
bv   "  An   Old   China   Hand," 
168 
,,       Engineering    Staff    Association, 
Proposed,   by   "  A.M.I.E.E.." 
3;   by   L.   H.  Fletcher,  4;   bv 
"  Acting   Council   of   the   .Xs- 
sociation,"  88 
,,       trade   with    Canada,   by    Percv 
Joyce,    143 
trade     with     China,     by    Prof. 
C.    A.    M.    Smith,   66 
Call   to  the   soil.  A,   bv   A.   V.   Beuck, 

774 
Canada,   British   trade  with,  by   Percy 

Joyce,    143 
Canadian    electrical     trade,    by    H.    H. 
Berry,  775,  860,   903;   by   Leonard 
.Andrews,      858 ;      bv      A.      Lester 
Tavlor,    948;    by    C.    A.  .Atherton 
Atchley,  989 
Capping     wood    casing,     bv    C.    Jen- 
nings  &    Co.,    860 
Charge  engineer's  complaint.   .\,    by    J. 
Fredericks,  493;    bv    "Converter," 
526;     bv    "  Ainbitious,"     ,526;    1v 
W.    J.  'Ebben,    526;    bv    T.    Half, 
565;    by    "Assistant,,"   565 
China,    British    trade    with,    by    Prof. 

C.    A.    M.    Smith,   6G 
Christmas     presents,  '  bj'     "  Anti-Cor- 
ruption,  990 
City    Guilds    examinations.    The,     bv 
W.   Perren    Mavcock,   409,   bv    W. 
EUerd-Stvles,    446 
Clients,    To,    by    Ferranti,    Ltd.,    646 
Code  books  for  engineers,  bv  Newton 
McLaren,    Ltd.,    946;    by    C.     H. 
Cole,   991 
Collapse    of   end    winding   of   a     D.C. 
armature,      bv      "  F.     W.     W.," 
368 
Concerning     a     Review,     by     E.     Ray- 
mond-Barker, 988;  bv  R.  Rankin, 
1,029;   by  "The   Reviewer,"  1,029 
Conservation    and     waste,    by    "  B.," 

331 
Continuitv,      bv      "  Tosh,"     446;      bv 
H.     E.     Yerbury,     494;      by      E. 
Raymond-Barker,  494;  by 

"  Musicus,"   494 
Cooking    for    the    smaller    consumer. 
Electric,     by     Simplex     Conduits. 
Ltd.,    691;     bv    "The    Writer    of 
the    Article,"     735 
Co-operative  control  of  electric  supply 
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Brvmbo.    335.    911,    1036 
Buckhurst  Hill   (Essex),  133 
Bulkington,  6J2 
Burnham    tSomerset),   612,   783 
Burnley,   53.   533,    672,   743 
Burslem.  459 
Bury,    176,  255.  655 

„     St.    Edmunds,   99 
Bushev,  99.  176 
Buxton,    1036 
Calverley,   499 
Cambuslang,   655 
Canada,    17.    176,    214,    296.   375.   416, 

4.59,   499,   572,   6.55,   700,   783,   817, 

866.  911,  9,54 
Canterbury,  572 
Cardiff,  53 

Carlisle,   54,'  133,   416,   533,   655,   954 
Carnarvon,    612 
Carnarvonshire,   99 
Castlebar,  533 
Caton.   314 
r*ylon.    416 
rhadd«rton,   133 
Chartham   (Kefitl,  .935 
Chelmsfnrd,  314 
Cheltenham.   314,   296.    459 
rh»rf«ey,   700 
Cheshunt,  99 
Chester,   176,   499,    655 
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Chesterfield,   176,   396,   827,   955,   1000 
Chile,  416 
China.    533,    1000 
Chiswick,   837,   866 
Chobham    (Surrey),   .534 
Chorley,   214,   743,   911 
Cirencester,  376 
Cleckheaton,  534 
Cleethorpes.    499,    911 
Clevedon,   783 
Clitheroe,  133 
Clonakilty    (Ireland),    656 
Colne,  18,  534 
Coniston,  655,   955 
Connah's  Quay,  612,  743,  955  , 

Consett   (Durham  Co.),   783 
Conway,  573 
Cornforth,  99,  783 
Corsham,   214 

Cowbridge  and   Penybont,  866 
Coxhoe  (Co.  Durham),  535,  743 
Crewe,   100.   255,  417,  673 
Cromer,   18,   134,  365,   656,    837 
Crosland    Moor     (near    Huddersfield), 

837 
Crowle,  459,  612,  837 
Croydon,  54,  634 
Cuba,  176,  459 
Darlington,  743 
Dartford,   396,   376,    535,   911 
Darwen,   54,    376,   743,   911 
Dawlish,    783 
Deal.  134,  867 
Delabole,    1036 
Denmark.   700 
Derby,   535,  .573 
Devonport,    573,    1001 
Dewsbury,  335,    417,  743.   955 
Doncaster.   134.    176.  255,  376,  417 
Dover,   214,   499,   612,   1001 
Dromore.   100,    499,   535,  573 
Dublin,   911,   955 
Dudley,   296,  335,  701 
Dundalk,    376 
Dundee,   867,  911,  955 
Dungarvan,   134 
Dunstable,  134 
Durham,  54,  612 
Ealing,    100,   214,   296,   417 
Earlestown   and    Newton,  867 
Easington,   867 
Easinswold,   134.  955 
East  Barnet  Valley.  460 
Eastbourne,   417,    613 
East  Cowes  (I.  of   VV.),  573 

„     Ham,  867,  955 
Eastleigh    and    Bishopstoke,    573,  612, 

955 
Ebbw   Vale,  54 
Eccles,  535,   701 
Ecuador,    417 
Edinburgh,   100.   176,  314,  573,  656 

701.    827,    867 
Egglescliffe.   54 
Elland  (Yorks.).  .54,  783 
Ellon.  460 
Enfield,  460 
Erith.  499.   701 
Exeter,  176.   214,  911 
Falkirk.    612 
Farnworth,  54.  255 
Felixstowe,  255 
Fcltham,   1001 
Fife,  314,  2,55 
Finchley,   177,  214,  783 
Flaxton,  656 
Fleetwood,    535,  650 
Flintshire,   .535 
Flockton,    784 
Foleshill,    54,  396 
Fordwich   (Kent),  355 
Forres,  376 
Fort    William.    177 
France,  54.  99.  396,  376,  417,  534,  700, 

743,    866 
Frensham,    911 
Friern    Barnet,    1001 
Frodsham.    460 
Fulham,   101 

Galashiels,  134,  376,  701,  1001 
Gelligaer,  417,  613,  827,  1036 
German   East  Africa,  955 

South   West   Africa,   1001 
Germany,  133,  214,  335,  376,  634,  700, 

866,   911,   1000 
Giffnock  (Renfrewshire).  827 
Gillingham,   215,   743.   784.   911,   1001 
Glasgow.   54.  215.  612,  656.   701.   743, 

784,   1036 
Gloucester.    215,  743 
Godstone   (Surrey),   499 
Goole.  100 
Grantham,   955 
Grasmere.  54 
Graves  nd.    1001 

Great  Harwood  (Lanes),  315,  376,  417, 
460 
,.     Ous**bi)rn,    .573 
„    Yarmouth,  827 
Greenock.   134,  296,  499.  656 
Greetland    'n»ar   Halitax),    ml 
Grimsby,    701 

Hackney,  54.  134,  573,  701 
Halesowen,  215 
Halifax,   177,  5*3,    701 
Hamilton,   54 

Hammersmith.    134,  500,  613,  744 
Hampstcad,  701 
Hamworthv,  656 
Hants,    784 
Harbledown.  573 

Harroeate.  286,  335.  460.  743.  108C 
Harwich.  &13 
Haslin|<!«>n.    177,   335.  SrtJ.   585.   .573. 

88? 
H»8tinjp(,   54,  irr.  460,  573.  SS«,  955 
Havint.  100.  315 
Ha  warder..  SW 

Haworth   (near  Keighley).  tlS 
Hazel    Grove-cum-Bratnhall,    355 
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Hcbburn-on-Tync.    417.   612,   827 

Hebdcn  Bridge,  18,  376 

Heckmondwike,    573 

Helsby   (Cheshire),  499 

Henley-on-Thames,   215 

Hereford.   100,   255.   867,   955 

Herstmonccux   (Sussex),  612 
■  Hertford,    867 

Heston  and   Isleworth,  18,  500,  535 

Hetton-Le-Hole,    100,    417 

Heywood,  100,  317,  460,  500,  573,  744, 
1001 

Hicklelon    (Yorks),    656 

Higham    Ferrers,    867 

Hlghbridr^e,   1001 

Hinckley',    335,    376,    1036 

Hindley,    656,    955,    1036 

Hitchin,    827 

Holmfirth,  376,  612,  744,  955 

Holywell,   1001 

Hong-Kong.   296 

Hornsey.   460,   573,   1036 

Horsham,   18,    417 

Hove,  100,  215,  867 

Hoyland    (near    Barnsley),    743,    911 

Huddersfield,   100,  744,  955 

Hull,  18.  296,   335,  460,  613 

Hungerford,   376 

Hunsworth    (Yorkshire),    100 

Hvde,   177,  417,  955 

llford,   18,  100,  177,  535,   744,  911 

Ilkley,  784 

India,    255,    296,    460,    500,    573,    656, 
828,   911,    1001 

Ingleton,  535 

Inverurie,   744 

Ipswich,    18 

Irvine,  955 

Isleworth,   134 

Islington,   377,   784 

Italy,   54,   .'572,    783,    955 

Itchen,    1036 

Japan.  18.  215.  2.55.  296,  460,  656,  701, 
744,  911,  955,  1036 

Tersev,  134 

Keighley,  18,  100.  656.  955 

Kendal,  18.  100.  376.  SS-'i.   784 

Kenilworth.   100.   296.    701 

Kenmare   (Co.  Cork),  911 

Kettering,   573 

Kevnsham,    134 

Kimberley,    134 

King's   Lynn.   54 

Kingston-on-Thames,    1.34 

Kingstowh.   215.    255.   296 
Kirkburton    (near    Huddersfield),    956 
Kirkby   Lonsdale,   460.   784 

Kirkbv    Stephen,    1001 

Kirkcaldy,  100 

Knaresborou!»h,   417,    613,    956 

Knifhton,    1001 

Knottingley,   376.  573,  784,  956 

Ladvsbridge,   100 

Lanarkshire,   296 

Launceston,  335 

L.C.C..   744.   912.   956 

Leeds.  54,  376,  417,  535,  613,  784,  828, 
1001 

Leicester,    701 
Leigh    (Lanes),   100 
Lewisham,  134,  784     - 
Leyton,  177,  ,'500.  784 

Limerick,    215,   913 

Lincoln.    613 

Listowel,  177 

Littleborough     (near     Rochdale),     100, 

.500,   956 
Liverpool,  613.   911 
Liversedge,   100 
Llandiloes,  867 
Llandudno,   215,   613 
Llanellv,  744 

Llanfairfechnn.   296,   701,  867,   956 
Llanidloes.   460 
Loftus,  613 

London,  18.  54.  100,  134,  177,  215,  296, 
335.  377,  417.   460.  .500.  ,535, 
573.   613.  6.56.  701,  744.  784, 
82«.   867.   912.   956,   1001 
,,       electric  suppiv,  913 
Long   Eaton,    177.   500 
Loughborough,  54,  613,   828 
LoorthrpT,   702 
Louth,   296        ^ 
Lowestoft.    1003 
Lurgan.   744 
Luton.  134.  215,  500 
Luxemburg.   827 
Lvtham.   215.   2,55.    702 
Macclesfiold.    134.   255 
Macroom   (Co.  CorkV  500 
Micuiresbridfp    'Fe'-man:)<'h\    702 
Maidenhead.    702.    912,    1002 
Maidstone.    417.    702 
Malta.    613 

Malvern.    417.    784.    956.    1002 
Manchester.    55.    215.    500.    535.    613, 

6.=;6.    703.    744.   956 
Mansfield.   .536 
Markpt  Weighton.  500,    744 
Marvlebone,    18,    177.    574,    784,    956, 

1002 
Marvport,   177 
Masham,   784 

Melbourne  (Derbvshire).  .55 
Metropolitan   Asvlums   Board,   177 
Mexborough.    .500,    1036 
Mexico,  19,  377 
Middlesbrough,    ,500,    1036 
Middleton,  55.  255.  417.  574.  656.  702 
Mile  End.  ,573 
Mineiead.  .913 
Moffat.  656 
Monmouth.    1003 
Morden,    784 
Moretambe,    744 
>foriey,  500 
.Morocco.    912 
Motherwell.    867 
\avan,   377 
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Nealh.    867 

Netherlands,    572 

New   Caledonia,    19 

Newcastle   (Co.   Down),   1002 
„  Emiyn,   574 

-on-Tyne,     101,     828,     912, 

956 
-under-Lyme.  784.  828.  S««. 
956 

Newmarket,    1036 

Newport    (Mon.),    55,    101,    296,    377, 
500.   656 

New    Southgale,   912 

Newton-in-.Makerfield.  296.   784 

New   Zealand,   297,   417,   500,613,828. 
912 

Northampton.   868 

Northumberland.     656 

North    Wales.    417 

Norway,  134,  335,  375,  573,  655,  743, 
783,  827.  866.  955,  1000 

Norwich,    134,    613,    702 

Nova   Scotia,  656 

Nuneaton,    135,    216,  500,   657 

Oldcastle,     956 

Oldham,    460 

Ormskirk,    297,     702 

Oulton   Broad,  34,  55,  255 

Ouseburn,  460 

Padstow,    574 

Paisley,  55,  177,  460,   657 

Paraguay,    101.    536 

Pendlebury,    461,    956 

Penkcth.  744 

Penmaenmawr.     956 

Perth,    460,    613 

Petertsorough,    574 

Philippine   Islands,  The,  .536 

Pickering,  784  ' 

Plymouth,    460.    702,   912 

Poland,    134.    743 

Pontefract,   460.  657,   828 

Pontvpridd,   657 

Poplar,    54.    535.    701,    784 

Port   Erin    (Isl--   of   Man),  784 

Portishead,    377 

Portrush,   460,   536 

Portslade    (Sussex),    297 

Portsmouth.    460     500 

Portugal,    214,    955 

Preston,    335.    500 

Purley.    912 

Oueens    Ferry,    19,    101 

Radclifte    (Lanes.),    784 

Ramsbottom,    101,    255,    613 

Rathmines.     784 

Rawtenstall.  335,  460,  500,  657,  1,036 

Reading,    255,    868 

Redcar,    417.    613 

Redditch,    418,    913 

Reigate,   135.   912 

Rhyll.    297.    657 

Rickmansworth.    135,    868 

Ripon,    55,    912 

Rishton.    336 

Rochdale,   55.   101,   255.   956,   1,036 

Rochester,   55,    101,    501 

Rosario,    460 

Rotherham.    956 

Rothesay,   216,    377,    501,   657 

Royton    (near    Oldham).    55,    574,    781 

Runcorn,   657 

Rushdcn.    216.    613,    912 

Russia,    376,    417,   572 

Rye    (.Sussex),    101 

St.   Albans,   460 
„     Annes-on-Sea,    101,    135,   418,   614. 
744 

,,     Germans,    .52 

.,     Helens.   25.5.   956 

,      Pancras.    134,    4C0,    574,    701,    867 
Sale.    784,    956 

Salford,   216.   377.  418,   460,  501,   536. 

702.  744 
Sandiacre    (Derbvshirr),    135 
Sandiway    (Cheshire*.    336 
Scarborough.    336.    574 
Scottish   prov.  orders,  868 
Sedbergh,    868 
Settle.    956 
Sheffi-^Id,   55.  255,  297,   418.  613.   657, 

828,    956 
Shildon,   744 

Shipley.    177,    744.    784,    912 
Shipton-on-Stour.    702 
Shoeburvness,    135 
Shorcditch.  100.  377,   6,",6,   701 
Shrewsbury,    461 
Siam,    19 
Skegness,     19 

.Skelton    and    Rroffnn.    41 «.    868 
Slaithwaite,   613.   828.   1.003 
Slough.    177.    784 
Somerbv.    613 

South    Africa,    19,    .55.    316.    336.    418. 

461.   .501.    516.    574.   613,   657.   744. 

784,    828,    «fi8.    958 

Southampton,  177.  501.  574.  702.  1.003 

Southend-on-Sca.    55,    657,    838,    868, 

1.036 
South    Hetton    and    Haswell.   828 
..      Shields.    .55,    256,    703 
„      Wales,    703 
Southwark,   574,    1.001 
Spain,    18.    134.    .376.    417,    534.    572. 

701.   743,   1,036 
Spilsby,   216 
Stafford,   1.003 
Staines,    55 

Stalybridge.  55.  101,  536,  702 
Stanley    (Co.    Durham).    461 
Ptapleford     (Notts.),     913 
Stepn«y,    134.   535.    615 
SMvning    (.Su»«i«xt.    601    . 
Stirling.  501.  1.036 
Stock-port.    418.    ST4 
Stockton-on-Tees,   !55 
Stoke-on-Trent.   55.   177.    536,   574 
Stone    (Staffs.).    868.    956 
Stourbridge.    744 
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Siowmarkci.    55 
Stretford,    418,    614,   956 
Scurry   (Kent).  336,  614,  912 
Sunbury,    1,002 
Sunderland,   19,   55,  297,  614 
Surrey,    66S 
Sutherlandshire,    536 
Sutton    (Yorks.).    178.    785 
Swanage.    101,    255.    461 
Swansea.   55,    101.   418,  461,    501,  933 
Sweden,  827.  1,000 
Swindon,    913 
Swinford,    461 
Swinton,   56,   135,   297,   461,   657.   82.»l. 

956 
Switzerland,  376,  866,  1,000,  1,036 
Tadcaiter,  501 
Talgarth,   536 
Tasmania,   828 
Taunton,  101,  829,  1.002 
Teignmouth,  418,  702,  956,  1,002 
Thornlcy,    101 

Thornton    (near    Fleetwood),    101,    868 
Thurnscoe,   913 
Tod  morden,  536,  744,  785 
Tong    (near    Bolton),   501 
Torpoint,   418,   702,   829,   9.56 
Towyn   and   Aberdovey,   614 
Trimdon    (Co.    Durham),    957 
Troon,   657,    829 
Trowbridge,   377.  785 
Truro.  461,  1,003 

Tunbridge  Wells,  56,  501,  536,  78.-> 
Turkey,   572.   700 
Tyldesley,   135,   377,   501 
Tynemouth,   614,  829,   868 
Tyneside,    744 
Uruguay.    297.    829 
U.S.A.,   101,  657,  957,   1,036 
Venezuela,  785 

Wakefield,    56,    297,    614,    829 
Wallasey,   102,   297.   829 
Wallsend-on-Tvne.   256 
Walmer.    56.    216.    867 
Walsall.   102,  256,  461,  574,   785,  957, 

1,036 
Walthamstovv.    .536,   702,   868 
Wanstead,    1,002 
Warminster,    785 
Warrenpoint,    614 
Warrington,    19,    216,    461,    501,    829, 

913 
Waterford,   102,   297,  657.   702 
Waterloo-with-Seaforth.    P29 
Watford,  102,  216,  614,  656,  785,  957, 

1,002,  1,036 
Weaverham    (Cheshire),    336 
Welshpool.  178 
West  Bridgford.  1.003 

Bromwich,   216,   829 
Ham,   135,  957,   1.002 
Hartlepool,   56,   536 
,,        Kent,    574 
,,        Lancashire,    9.57 
Yorkshire,   957 
Westgate-on-Sea,   102 
Weston-suoer-Mare,    614,    744,    829 
Wevmouth,    1,036 
Whitefield    (Lancs.V   79 
Whitehaven,    297.    614 
Whitley   Upper,   1.002 
Whitstable,   103,   461 
Whitwood    (near    Pontefract),   536 
Whitworth.   297.   785 
Wigan,    744.    868.    957 
Willesden,   316,   703,   1.036 
Wimbledon,   56.  216.  256.   536,   744 
Winchester,   418.   574 
Windsor,   377,   614 
Winton,  536 
Wisbech,   785 
Wishaw,  461 
Witney,  501 
Woking.    .574 
Wokingham,   1,002 
Wolverhnmnton,    418.    536,   614,   785 
Woodford    (FssexV    70^ 
Woolwich,    .54,    177,   828,    1.003 
Worcester,   614 
Worksop,    614,    744 
Worthing,    574 

Wrexham.  19.   216,  574.   785.  9.57 
Yarmouth.  461 
Yeovil.  216.   461.   868 
York.    56.    216.    377.    785.    868 
Yorkshire   municinal   rMrnsions,   418 
Ystradgynlais.    135 


Lighting   ami   engine   starting   on    motor 
cycles.  Electric.  834 
apoliances    tax.    The    German. 

1.026 
Effective  window,  bv  "Whistle- 
field."  975 
Library,   584 
of    foundri<'s,   267 
..        of    schools    and    libraries.    The 

artificial.   385 
..         plants.    Count-y    house.    393 
..        Points   in    shop,    519 

Queenstown       (Cape      Colony) 

Electric,  60 
School.  940 
,,         sets  for  motor-cars.  The  R..\.t-. 
trials    of    electric,    1,054 
«;treet,  427 
Train.  363 
Lightning,  by  E.  P.  Austin.  284 

.,  conductors      of      St.      Paul'i 

Cathedral.    The.    380 
Lignite   its  station    fuel.   66S 

coal  in  Canada.  .558 
Lfquidatiens  and  dissolutions.  IS.  5.^. 
98.  133.  313.  353,  39.1, 
3^4.  374.  415.  497.  S3*. 
Sn,  611.  6,54,  698.  742, 
rS3.  8?«.  S66,  909.  9,53. 
999.  1.035 
Lisjs  si  soosiisrrB,   Wl 


Litigation   It   t.'ni'H  States,  251 

L:,".H.    6:% 

Liverpool  and  Dif.rict  Amateur  Wirele»« 

Auociation,   225 
Ljungttrom    .adiai-ftow    tteam    turbine. 

The,  560 
Load    ficior*    in    large    power    sutions, 

697 
L.G.B.   and  electrical  publicity  expend!' 

ture.    882 
Locomotives  of  the  Lotschberg  Railway. 

Electrical.  339 
I>ondon  4   South-Wejtern   RailwajrCo** 
electrification   (cheme.  736 
Electric   Supply  Companiea  and 

the  purchase  date,  835.  883 
Electrical    Maitert'   Anociation. 
967 
,,         electricians'     wag*-*     mo»em«nt, 

712,  796,  924,   1,008 
,,        traffic   problem.   The,   881,   887 
London's    electricity    supply,    li5,    943, 

985 
Losses    in    transmission    towers,   1,006 
Lotschberg    Railway,    Electrical    locomo- 
tives of  the,  339 
Lowering  gear  for  metal-filament  lamps. 
374 


M.\CHINERY,  The  rating  of  electri- 
cal,    557 
.Magnetic     susceptibility     meter.     A,     bv 

W.  H.  F.  Murdoch.  633 
.Magnetism,   Terrestrial,    600 
Mail    tubes.    Underground,   618 
Main-line     electric     traction,     by     Prof. 

Gisbert   Kapp,   448 
Maintenance    uf    paving    on     tramway 

track,  by  W.  C.   Fenton,  555 
Maison   electrique   at   Olympia,    La,   4.>4 
Management,    .Mine,    282 
Manager,   Working   under  a   non-techni- 
cal   general, by    ".Axon,"    165 
Manchester   electrical   workers,   713,   754 
„  Electro-Harmonic         Society, 

The,  585,   835,   1.008 
,,  Recent        developments        at 

Stuart    Street    sution,    35 
Manufacturer.      .\     suggestion      to     the 

electrical,    644 
Marconi      Imperial      wireless      contract. 

The,  161 
Marine    propulsion.     Electric,     by    John 

Reid    and    H.   A.    .Mavor,   79 
Marylebone,      High-speed      turbines     at. 

917 
Mast    construction.     New     high-tension. 

195 
Massage,    Electric.    158 
Masters'  Association,  The  London  Elec- 
trical, 967 
Mazda   half-watt   lamp.  The,  346 
M.E..A.   in  camera,  83 
Measurements,    Practical    standards    for 

use  in  electrical.  489 
Measuring  instruments.  The  use  of  iron 
in  electrical,  238 
,,  machine,     .\n     electrical,    ^v 

Dr.   P.   E.  Shaw,  127 
Meeting  of  creditors.  16 
Melun    Railway    collision.    796 
-Mercury-vapour      apparatus,        .\      new 
method    of    starting,    by   J.    S. 
Anderson,    632 
„      vapour    lamps.    Railway    signals 
and,  506 
Metal-filament     lamps.     The     effect     of 
outer  globes  on  the  life  of,  471. 
545 
..     market,   32.   233.   393,   761.   931 
Metals,    Electrical    production    of.    653 

„      The  passive  state  of,  1,015 
Meter,     .Approved.     1.000 

..      constants,  by   "  X.  Y.   Z.,"  422 
Meters,   The    British    standard    specifica- 
tion     for      consumers'      electric 
suoplv.   bv   S.    H.   Holden.  810. 
650.   1,033 
,.       Timing    watt-hour,   233 
Metric  system.   The,   738 
Metropolitan      Association      of      E!e<-tric 

Tramways  Managers.  768 
Mexico.    Trade    statistics    of,    433 
.Microtropometer,   The,   144 
Middlesex   Guildhall,    Electricity  at    the, 

961 
.Milk,    The    electrical     sterilisation    of. 

1.023 
Milking   by   dectricity.  585 
.Mill  lighting  at  Cawnpore.  459 
Mine    blasting.    Electric,    472 

,,       management,   283 
Miners'   lamps,   543 

.Mines,    Electric    controllers    foi     haulagp 
service   in   coal,   638 
Electrical  accidents  in.  732.  S03. 

813,  816 
Electricity   in.   769 
Mining    Engineers,    Institution  of,  569 
machinery.    Phoenix.    374 
work.    Copper    and    aluminium 
cables  for,  by  Burkewood  Wel- 
bourn,   117 
Mint   report.  The   Royal,   666 

.Mirriess     condensing     plant     for     the 
Glasgow  tramways,  53 
Model    Engineering    Exhibition,   570 

exhibition.  A,  618 
Monopoly  questions  in  Germany.  483 

t>.   co-operatioo ;    oon»»rwation 
t'.  waste,  bv  D-  S-   Martin, 
314 
Monrrea!    Electrical    Exhibition,    909 
Motor- "bus   question.   The,   83 

-Ijuse?,  Electric  lighting  on,  922 

-car     Exhibition.    Tbe    electrical 

exhibits    at    the    Olympia.    bv 

C.    J.    Webb,    771.    846.    3RJ. 

900.  944 
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Motor-cars,    The    R..\,(".    trials   of    eUc- 
lamps   for.   637,   711 
,,      -cars.  The   R.A.C.   trials  of  elec- 
tric lighting  sets  for,  1,054 
,,      -cycles.      Electric      lishtint;      and 

engine    starting    on,    834 
,,     ^Show,  The  Olympia,   814 
Afotors,     Adjustable-speed      single-phase 
A.C.,   922 
„      for  printing   press   work.   Adjust- 
able speed  alternating-current, 
819 
,,       records.    Remarkable,    564.    778 
,,      The   cooling   of   rolling-mill,   39 
,,      Vehicle    Exhibition    at    Olympia, 
The    Commercial.    143 
Moulders'    strike,    464,    922 
Multiplex   radiotelegraphy,   833 
Municipal    electrical    enterprise    in    Ger- 
many,  665 
,,  enterprise.     The     future    of, 

642:   by  Geo.   OfTor,   1,018 
,,  high  finance,  by  "  Cynicus," 

124 
,,  officers  at  arbitrators,   1,026 

parsimony,   2 
,,  secrecy    in    agreements,    522 

,.  Tramwavs    Conference,    The, 

427,   482,   505,   553 
wages   at    Nelson,   266 
waste  heat  station,  The  first, 
162 
Museum,   Spanish   commercial,   415 

N.\MES  and  trade  descriptions.  Trade, 
247 
National   Chamber  of  Trade,   464 

,,        gas  engines  at  Accrington,  316 
,,        Physical     Laboratory,     267 
.„  --     Physical    Laboratory  during   the 
, .     year  .1912,  The  electrical  work 
at- the,  5  ... 

Negligence,  The  consequence  of,   122 

New  Companies — 
Abcrr,  Ltd.,  187 
Ajax,  Ltd..  466 

Anderson    &•   Co..    Ltd..    D.    P.,    925 
Ashley,   E.    M.,    Ltd..   146 
Aster    Engineering    Co.    (1913),    Ltd., 

596 
Atmospheric    Nitrates    (Kilburn    Scott 

Patents).   Ltd.,  466 
Auto-Flash   Sign   Co..   Ltd..   387 
Autokal    Syndicate,    Ltd..    69 
Balm   Mills   Estate  Co.,   Ltd..  925 
Bentham    Electric    Supply    Co.,    Ltd., 

713 
Betts  &  Co.,   Ltd.,   Lester  B.,  68 
Betulander   Automatic   Telephone   Co  , 

Ltd.,    346 
Birkenhead    Rubber   Co.,    Ltd.,    968 
Brilliant  Signs  Letras  Morgan   (South 

America).    Ltd.,    466 
British     Combustion     Turbines,     Ltd., 
586 
„  Ljungstrom  Turbine  Co.,  Ltd., 

187 
,;  Railway  and  Tramway  Inter- 

changeable   Rail    Co!,    .307 
Brown  &   Parsons  (1913)  Ltd..  466 
Burnham  &•  District  Elect.  Supply  Co., 

Ltd.,  147 
Cayenne    Motors,    Ltd.,    387 
Central  ArfTentine  Light  &  Power  Co., 
Ltd..   187 
..       Wire    Co..    Ltd.,   669 
Chinnervs.  Ltd..  836 
Clarke  Sr   Co.,   Ltd..   W.   T.,  968 
Climax     Rock     Drill     &     Engineering 

Works.    Ltd..   388 
Clonakiltv    Electric    Light   and    Power 

Co.,    Ltd..   466 
Coast    TmDrovement    Co.,    Ltd..    586 
Cold  Light  (Dussaud  Processes),  Ltd., 

624 
Continuity   Joint   and   Tube   Co.     Ltd., 

586 
Coventry   Electric  Cable  Co..   Ltd..  755 
C.  R.  Construction   Co..   Ltd.,   187 
Crowther  &•  Osborne.   Ltd..  586 
Cumberland  Waste  Heat  Owners  Co., 

Ltd.,  836 
Daw   Lamn    Teniter   Co..    Ltd.,   307 
Delabole   Electric    Lighting   &    Supply 

Co.,   Ltd..   68 
Dickinson      Electrical      Manufacturing 

Co.,   Ltd.,   884 
Dromore  Electric  Light  &  Power  Co., 

Ltd..    387 
Eclipse    Electric    Sign    Co.,    Ltd..    08 
Edison    Accumulators,    Ltd..   268 

„       and  Swan   Electric  Co.   (India), 
Ltd..  836 
Electrical    Apnaratuo   Co.    (1913)   Ltd., 
146 
Works    (Miller)   Ltd.,   925 
Electricals.  Ltd.,  884 
Electric   Lichtinf   &   Engineering  Co., 
Ltd.,  7.55 
,,       Motor   and    Stove    Hiring   Co., 
Ltd..   467 
Enfield    Electric   Cable    Manufacturing 

Co.,   Ltd.,  797 
Forward   Electric   Co.,   Ltd.,  ."SSe 
Fowler,    John    &    Co.    (Sydney).    Ltd.. 

387 
Fuller  Accumulator  Co..   Ltd.,   755 
Galashiels   and    District    Electric   Sup- 
ply Co..   Ltd..   69 
r,   r.    Arcumulstor,    Ltd.,   466 
Gillitt,  S..  Ltd.,  69 
Green   S:  Co.,   Ltd.,    Percv  G..   147 
Grindell   Matthews   Radiophone  Syndi- 
cate.  Ltd..  466 
Handley    &•    Robinson.    Ltd.,    836 
Hnrrawav    Bros.,    Ltd,,    9!>5 
Holborn    Electric    Fires,    Ltd.,   925 
Holmes  &•  Partners,   Ltd.,  L.  W.,  968 
Hydraulic  Power  Co.,  of  Scandinavia, 
Ltd.,    147 


New   CoNtr.iNiF.s — continued, 
Igranic    Electric   Co..    Ltd.,   307 
Imperial   United   Lamp  Co.,   Ltd.,  755 
Indian    Railless    Traction    Co.,    Ltd., 

884 
lackson    Electric   Stove   Co.,    Ltd.,   69 
Jones,    Burton    &   Co.,    Ltd.,    387 
Kingolite   Co.,   Ltd.,   347 
Leyburn     Electric    Supply    Co.,    Ltd,, 

■  269 
Lighthouse   Radiator  Co.,   Ltd.,   669 
Lighting   Press  Syndicate,  Ltd.,   187 
Lisnakea   Electric  Light  Co..  Ltd..  347 
Liverpool   Electric  Welding  Co.,   Ltd., 

466 
Llanidloes  Electric  Lighting  Co.,  Ltd., 

836 
Luminous,    Ltd.,    968 
Macintosh   Cable  Co.,   Ltd.,   146 
Maxwell  &•  Co..  Ltd.,  W..  797 
Metals   Decoration,   Ltd.,   7.55 
Midland    Fan    Co.,    Ltd.,    669 
Mitchelite   Lighting   Co..    Ltd.,   307 
Mitchell,  F.  L.  &  Co.,  Ltd.,  586 
Mossay   &    Co..    Ltd.,   268 
Musolaphonc    Syndicate.    Ltd.,    884 
Napier-Kimber,'  Ltd.,   925 
Newman  &•  Co..   Ltd.,  624 
Northern  General  Transport  Co.,  Ltd., 

925 
Norton.    Griffiths    &    Co.,    Ltd.,    925 
Opel    Motors.    Ltd.,    268 
Ostro   Light   Co.,   Ltd.,  586 
Ozonair,  Ltd.,  755 
Parsons,   W..  &  Co..   Ltd..  268 
Pickering  Hoist  and  Engineering  Co., 

Ltd..   J.  T..  268 
Plates.  Ltd..  884 
Portarlinfcton    Electric   Light  &•   Power 

Co.,  Ltd..  347. 
Radium  Electric  Emanation  Co.,  Ltd., 

547  ••• 

Reineke's   Wireless   Telephones,    Ltd., 

307 
Renew    Electric   Lamp   Co..    Ltd..   586 
Sandbanks   Railless   Electric   Car  Co., 

Ltd.,  547 
Scottish    Midlands    Electricity    Supply, 

Ltd.,  69 
Screen-Light  Co.,  Ltd.,  586 
Simplex    Insulators   (Bourke's   Patent), 

Ltd.,  755 
.Somerby  Electric  Light  Co.,  Ltd.,  836 
Standard   Meter  Co..   Ltd.,   797 
Stella  Conduit  Co..   Ltd.,  226 
Sunturbo  Engineering  Co.,   Ltd.,  836 
Syndicate.    Ltd..    I.V.,   467 
Teleradio    Electric    Co.,    Ltd..    147 
Tempo   Electric   Supply  Co.,   Ltd.,  968 
United    Salt    S:    Power   Co.,   Ltd.,   147 
Universal      Electric      Contracts,      Ltd., 

925 
Walker,   Clarkson   S:  Co..   Ltd.,   227 
Watson,    Marsh    Sr   Co.    (Brondesburv), 
Ltd.,    713 
„         Marsh     &    Co.     (Hampstead), 
Ltd..   624 
Wensleydale    Gas    &    Electricity    Co., 

Ltd..  586 
Wescoscope.   Ltd.,  884 
Western    Enpraving    Co.,    Ltd.,    268 
Whitstable    Electric    Co.,    Ltd.,    669 
Woolnough,    Lang,    Ltd.,   466 

New  ET,ECTi?ic.\r,  Devices.   Fittings  and 
Plant — 
Acid   proof   silica   lamps.   290 
"  Adams    igrnnic  "    arc-preventing   In- 
terlock.  128 
An    emergency    oil    firing    device     for 

central   stations.   290 
Automatic    electric    lift.    An.    566 
Auto-transformer    starters.    949 
Bastian   heaters,   New,  992 
"  Beacon  "   pipe   or   conduit   clip,   373 
Belling  electric  fire.  The.  291 
Bell   signal    indicator.   567 
Benjamin    steel    reflectors,    808 
Bonnis   .grates   at   Neasden.   90 
Blackman    intermittent    fan.   The,   92 
Boot   warmer,   An   electric,   862 
Brass    nut   cover,    609 
B.T.H.    automobile    switches.    490 
„        "  Fostoria  "   table   lamps,   683 
,,        reflectors.    New,    492 

rotary    snap    switches.    328 
Cables      for      Snuth-Western      Railway 
electrification.    822 
„      for   H.M.A.S.   Australia,  12 
"  Calor  "   heiting   and   cooking   appli- 
ances,  327 
Comb.    An    electric,    949 
Conduit    spacing    saddles.    171 
Contact     suspension     gear,     A     large, 

863 
Cooking   at   a   bazaar,    'Tricity,    797 
"  Disc  "  moving-coil  instruments.  The, 

51 
Domestic   wall   plugs.    949 
Dowsing    heating    and    cooking    appa- 
ratus.  490 
Drum  controllers  and  starters  for  slip- 
ring   motors,   93 
E.A.C.    hi"h-toroiie    induction     met.^r. 
The.  373 
,,      productions,   -Some,    290 
Edison    miners'    electric    safety    lamp. 
The,   13 
screw   cap   lamp.    809 
Ediswan    heater.    An,    727 
Zenith   sign.   992 
F.Iertrif.il    floor    polisher.   949 
Electrically   driven   watering   rart.    ^23 
Electric   clock    movements,   60S.   683 
heat   carpets;   492 
lighting   set,   12 
motor  dust  cart.  An,  90 
,,       warehouse      truck      for     Great, 
.  Western    Railway.    737 
r!ngineer's  handy  drill,   493 
"  Eye  "  electric   motor  lamp.  The,  491 


New   ElECTRiCAt  Devices.   Fittinc.s  and 
Fcrranti    transformers,   328 

Plant — continued. 
Fire   alarms.   Automatic,  993 
Flarion   lamp.   The,  490 
Flexible  coupling,  531 
G.E.         continuous  -  current         motor 

starters,  457 
"  Geeko  "      intercommunication      tele- 
phones, 90 
Governor    control    switch,    904 
"  Grei  "   semi-Diesel    engine.    The,  492 
Handy    movable    crow-bar,    726 

,,       wire   drum.    A,   92 
"  Horophone  "   wireless   receiving   set. 

The,    92 
"  Igranic  "     remote     control     circuit- 
breaker.    Double-pole,   993 
Impregnating   chamber.    Large,   170 
Improved    wireless    receiver,    081 
Instruction    board    for   motor   users,   11 
Insulated   lampholder,  808 
Ironclad    crane   panels,   457 
"  Kemco  "       fan       electric       lighting 
dynamo   for   motor-cars.   The.   489 
Kesnor   automatic  motor  starter.  The, 

738 
Knife-polishing    machine.   A,   808 
Laminated   .gears,   950 
"  L.B."    steam    trap.    The,    609 
Lighthouse    radiator.    The,.   808 
Lighting    of    cinema    house,    Sheffield, 

The,  171 
Liquid   starters,  904 
Lock-nut.   .\   new,  993 
London-made  electric  fittings,  608 
"  Losles  "    water    heater.    The,    681 
"  Lotolite  "   glassware,    456 
Mazda   half-watt   lamp,   373 
Meter   boards,    129 
Motograph    sign.    The,    93 
Motor,    New,   171 
Motors,   Special,   862 
New  continuity  fittings,  609 
,,     cord   grip,   861 
„     counterweight    fittings,    ,531 
,,     high-frequency        generator        for 

wireless   work,   493 
,,     indicator,   682 
,,     low-tension    arrester,    608 
,,     model    "  Magic  "    cleaner.    492 
,,     oil   testing   machine.   A,   91 
,,     Ozonair    apparatus,    414 
,,     Star-Delta    starter.    A,    91 
,,     thrust    bearing,    93 
.,     Veluria    glassware,    372 
Night    bell    signal,    530 
Novel    window   sign.   492 
Paraffin-electric   and   pumping   set.   681 
"  Pelapone  "  Oil   engine.  The,   139 
Pipe-ventilated   motors.   737 
Portable  electrically-driven  wire  pump, 

726 
Porter  patent  safety  seal,  995 
"  Redglo  "   electric    fires,    530 
Relay   type  crane  panels,  994 
Reyrolle'    flat    back    switchgear,    326 

wall   plugs,   682 
Rolled    steel    gears,    738 
Royal    Ediswan    daylifht    lamp,    681 

,,      heater.  The,  414 
R.U.V.    steriliser,    681 
.Safety   device    for    lifts,    A.    172 
St.   Helens  rubber  tvre  exhibit.  A,  171 
Saturn    lamp.   The.   808 
Self-contained   house   service   unit   with 

"  Zed  "  fuses.   .531 
Seymour   patent    tire.    995 
Sheffield.     The     lighting     of     cinema 

House.   171 
Siemens  combined  K.W.-hour  and  de- 
mand  meter.  The.   89 
Silvertown  motor-driven  reducing  gear, 

822 
Simplex  "  Diamond  "  suction  cleaner, 

371 
Staircase   lighting.   372 
"  Standard  "      high-speed      alternator, 

904 
Superlux    glassware.    493 
Telephone  'attachment,    A.    862 
Telethermo  heater.   The,   862 
Theatre  fittings.  326 
Thermometer,    An    illuminated,    727 
Tower   watron    for   South    Shields.   608 
Townshend's    new    table    cooking    do- 
vices.  456 
2.000-!impere      armoured      switchgear, 

861 
Vacuum  gauge.  A  new.  129 
Vancouver   telephone   cable.   The.   328 
Variable  speed  A.C.   motors,  993 
"  Velveduct  " — a    new    conduit.    808 
Vibrating     grindstone,     An     electrical, 

809 
Watchman    circuit-breaker,    737 
W.    &   G.   electric    novelties,   609 
Westinghouse  starters.  Some  new.  172 
Weston     miniature     precision     instru- 
ments,  737 
Willans   rotary    air-pumps,   491 
"  Wireless  "   cable    tester.    The.    726 
Witton-Kramer    pedestal    grinder,    609 
Zelisko   moving-coil   relay,  373 

Newfoundland.   Trade  statistics  of,   473 

New  York  Edison  Co.,  The,  422 
,,     York's   largest    turbine.   600 
„     Zealand,   998 
..     Zealand   trad*.   441.   472.   719 

Nitrates  by  th#  dir»>ct  electroh^is  of 
peat  denosits.  The  production  ol. 
by  G.  Dary,  1.020 

Nitrogen.  The  extraction  of  atmospheric. 
187 

Nobel   prizes,   794 

Nomenclature  and  definitions  of  mag- 
netic and  electrical  quantities. 
The,   632 

Non-technical  general  manager,  work- 
ing  under,   by   ".Axon."   165 


Northampton  l-jigineering  College,  Engi- 
neering   Society,   754 
Institute,    906 
North-East    Coast     Institution    of    Engi- 
neers and   Shipbuilders,   754 
,,     -West     U.S.A.,     Power    conditions 
in,  881 
Norway,  333,   782,  824,  953 

,,        during  1912,  The  electrochemi- 
cal    and     metallurgical     in- 
dustry  in,   289 
,,         Electrical      manufacturing     in, 

571 
„         Hydro-electric   works  in,  242 
Norwegian    hydro-electric    plant.    A,    790 
Nottingham    Universal    Exhibition,   1914, 

428,   987 
Novel    construction    in    electric    winding 
gear,   A,   732 


r^BITUARY— 

Abbey,  R.,  1,042 

.Apps,'  Alfred.   226 

Aron,    H.,   466 

Bailey,   Sir   W.    H.,   883 

Brown,   F.,  268 

Brown,  T.  E.,  24 

Calissano,    Signor,   506 

Cawthra,   J.      H.,   623,    713 

Chamberlain,  A.,  669 

Coulson.  W.   W..  924 

Cross,  G.  S.,  1,042 

Cushing,   T.,   790 

Diesel,    Dr.    Rudolf,   547 

Douglas,   W.    H.,  429 

Duffy,  J.,  1,042 

Ebbs,    Councillor   Alfred,   466 

Falk,   S.,   924 

Giles,   A.   S.,   713 

Gotch,    Prof.    Francis,   146 

Grover,  J.,  623 

Hargreayes.   C.   T.,   387 

Hind.    R..    106 

Howden,    T-,    884.    920 

Hunter,   Sir  R.,   796 

Jacques.    H.    S.,   387 

jeans,    J.    S.,    226 

Krauss,  A.   W.,   669 

Lemon,  John,  968 

Lickfold,   J.    E..   883 

Maiden.   Mr..   713 

Melhuish,    William    Francis,    106 

Milne,    F.R.S.,    Prof.   John,   236 

Milnes,   G.   F.,   586 

Philips,   T.   E.  J.,  586 

Preece,   K.C.B.,   F.R.S.,   Sir   William, 

788 
Ross,   J.,  586 
Sandford,   E.   A.,   226 
Sankey,   J.,   796 
Shaw,'  Charles.   429 
Shaw,   Joshua.   24 
Simon,    Dr.    Henri,    968 
Smith.    Thos..    836 
Sykes,    Ernest,   24 
Thorn.   W.,   307 

Thomson,  T.    Frame,  547,   586,  836 
Vnn    Voith,    r>r.    Fr-Hrich,    68 
Wilkins,   J.   W.,  1.042 
Williams.   A.    D.,   307 
Wyllie,  R.,  796 

Official  Returns — 
.\  E.  G.  Electrical  Co.  of  South  Africa, 

Ltd.,   347 
Aero  Fire  Alarm.   Ltd..  388.  884 
African    Direct    Telegraph    Co.,    Ltd., 

188 
Aiax.   Ltd.,  467 

Alderley   and   Wilmslow   Electric   Sup- 
ply  Co..    Ltd.,   24 
Anchor  Cable  Co.,   Ltd.,  188 
Aron    Electricity    Meter,    Ltd..    347 
Atlas    Electrical    Co.,    Ltd.,   884 
Babcock   &   Wilcox,   Ltd..   188 
Brettell.   J.   W.,    Ltd.,   347 
Bridgwater  and   District   Electric  Sup- 
ply and  Traction  Co.,  Ltd.,  147 
Brilliant    Arc     Lamp    &     Engineering 

Co.,    Ltd..   884 
Brisbane    Electric    Tramways    Invest- 
ment Co..   Ltd.,   147 
Bristol    Tramways    &     Carriage    Co., 

Ltd.,   307.   388 
British     Continental     Electricity     Co., 
Ltd.,  624 
,,       Empire      Lighting     and     Con- 
struction Co.,  Ltd.,  624,  756 
,,       Insulated     S:     Helsby     Cables, 

Ltd.,  147 
,,      Thomson-Houston     Co.,     Ltd., 

269 
„      Westinghouse       Electric       ant! 
Manufacturing      Co.,      Ltd., 
269 
,,      Westinghouse  Engineers'  Club, 
Ltd..   307.   347 
Brook,   E.,   Ltd..   755 

.,       Hirst   &   Co.,    Ltd.,    147 
Brown   &•   Parsons    (1913),    Ltd., -755 
Buenos  .-Vvres  Citv  &  Suburban  Tram- 
ways,' Ltd..  24 
Cable    Accessories.    Ltd.,   467 
Cape   Electric  Tramways,   1,049 
Chile  Telephone  Co.,  Ltd..  ,547 
Church   Stretfon   Electric  Supply  Co., 

Ltd..  1.049 
Citv  of  L.1S  Palmas  Wat«r  and  Power 

'Co..    Ltd..    147 
Clark.   Stea\Tnson  &  Co_   Ltd  .  624. 
Cleveland       and       Durhim       FlectrJp 

Power.  Ltd..  624,  756.  1,049 
Clones  Elecfiic  Light  and   Power  C*., 

Ltd..    347 
Dacolight    Engineering   Co..    Ltd..    147 
Dartmoor   Electric   Supply   Co.,    Ltd., 

467 
Dent  S:  Co.  &  Johnson.  Ltd.,  756 
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OrnciAi.  Returns — continued. 
D.    I'.    Battery    Co..    Ltd.,    467 
Drake  &  Corham,  Ltd.,  1,049 
Easfrn  Telegraph  Co.,   Ltd.,  797 
Edison  &  Swan  United  Electric  Lifiht 

Co.,  Ltd.,  1,049 
Egham    and    Staines    Electricity    Co., 

Ltd.,    147 
Klectric   and   General    Investment  Co., 

Ltd.,    624 
ICIectric    Construction    Co.,    Ltd.,    547 
ICIectric    Ignition    Co.,    Ltd.,    .547 
Klectric    Law    Press,    Ltd.,    836 
lllectrical    Co.,     Ltd..    624 
ICIectrical       Engineering      and      Motor 

Co.    (Carlisle).    Ltd.,    24 
Klectrira!    Oil    Refining    Co..    624 
ICIectrical     Power    Storage    Co.,    Lt,l.. 

269,    547 
Klectro-Melals,    Ltd.,    1,049 
Electromobile   Co.,    Ltd.,   25,   147,467. 

7.55 
Ennig   Electric  Light  and  Power  Co., 

Ltd.,  467 
Exchnnge    Telegraph     Co.,     Ltd.,    25, 

624 
Foster    Engineering    Co.,    Ltd.,    307 
Frankenburg,    L.    &   Co.,    Ltd.,    147 
Frinton-on-Sea      Electric      Light      and 

Power    Co.,    Ltd.,    624 
General    Accessories    Co.,    Ltd.,    547 
General    Electric    Co..    Ltd.,    624 
Gent    &    Co.,    Ltd.,    756 
•  Greatrix,   S.,   Jun..   &   Bro.,   Ltd..   147 
Grevstones   Electric   Light  and   Power 

Co.,    Ltd.,   884 
Halifax     and     Bermudas     Cable     Co., 

Ltd.,    624 
Harvcv     Electro-Chemical     Co.,     Ltd.. 

187 
Haseler    &    Sons,    Ltd..    Charles,    7.56 
Helsbv  Wireless  Telegraph  Co.,  Ltd., 

147  . 

Henlev's      (South     Africa)      Telegraph 

Works,   Ltd.,   624 
Hewson      Manufacturing     Co.,      Ltd., 

269 
Hirst,    A..    &    Son,    Ltd.,   347 
Hone     Kong    Tramways    Co.,      Ltd., 

467,   969 
Honiton   and    District   Electric   Supply 

Co.,    Ltd.,    836 
Hulett,    D.,   &   Co.,    Ltd.,    467 
Jackson,    J.,    &    Co.,    Ltd.,    467 
Jandus    Arc    Lamp    and    Electric    Co., 

Ltd.,    836 
Jav.il  Patents,  Ltd.,  1.049 
Keighlev    Electrical    Engineering    Co., 

1,049 
Keith   &   RIackman   Co..   Ltd.,   James, 

25,   188.   624,    755.   836 
Lamplough   &   Son,   Ltd.,   147 
La     Plata     Electric     Tramways     Co., 

Ltd.,    624 
Laycock,     W.     S.,     Ltd.,     547 
Lea,   Son   &   Co.,   Ltd.,   147,   307 
Llanellv     Motor     and     Electrical     En- 
gineering   Co.,    Ltd.,    307 
Llangefoi    Electric    Light    and    Power 

Co.,   Ltd.,   797 
Lobitc,       Benguella      &      Catumbella 
Electric     Light    and     Power    Co., 
Ltd.,   388 
Malaga    Electricity   Co.,    Ltd..   624 
Manaos    Tramways    and     Light    Co., 

Ltd.,    755 
Marbro,    Ltd.,    307,    756 
Marconi     International     Marine    Com- 
munication   Co..    Ltd.,    547 
Merthvr    Electric  Traction   and   Light- 
ing   Co.,    Ltd..    467 
Midland       Electric      Corporation      for 

Power    Distribution,    307 
Mitchell    &    Co..    Ltd..    F.    L.."   755 
Montreal    Tramways   and    Power   Co., 

Ltd  ,25 
Musselburgh      and      District      Electric 
Light   and  Tr.iction  Co.,  Ltd.,  188 
Nairobi    Electric   Power   and    Lighting 

Co.,   Ltd.,   624 
National    Conduit    and      Cable      Co., 

Ltd.,   797 
Naylorgraph,   Ltd.,   147 
Newcastle-upon-Tvne     Electric    Supply 

Co.,   Ltd.,  669.   797 
New   Liverpool    Rubber  Co.,   Ltd..  797 
New   Phonopore  Telephone  Co.,   Ltd., 

926 
Newton's,   Ltd.,   884 
Northwood    Electric   Light  and    Power 

Co.,    Ltd..    926 
Omega    Electric   Lamp   Co.,   Ltd..   347 
Paignton    Electric    Light    and    Power 

Co.,    Ltd..    547 
Parsons,   W.,   &•   Co.,   Ltd..   467 
Permmbuco     Tr.nmwavs     and     Power 

Co.,    Ltd..    388.    884.    969 
Perth     Electric    Tramwavs,    Ltd.,    269 
Pirelli.    Ltd.,    884 
Power    Plant    Co.,    Ltd.,    756 
Priestman     Bros..     Ltd.,     307 
Radium   Electro-Emanation  Co.,  Ltd., 

624 
Rangoon   Electric  Tramway   and   .Sup- 
ply Co.,   Ltd.,  884 
Rawlings   Bros.,    Ltd.,   925 
Reason   Manufacturing  Co..  Ltd..  188. 

969 
Reno,    Ltd.,    624 

Renton.    Holdsworth   &•   Co..    Ltd..  269 
Rhondda    Tr-imways    Co.,    Ltd.,    669, 

935,  1.049 
Rural    Electricity    Supply    Co.,    Ltd., 

624 
Sheerness  and  District  Elretric  Power 

and    Traction-  Co.,    624,    SS4 
Ship<!ton    Electrical    Co.,    Ltd.,    756 
South     .\merican     Light     and     Power 

Co.,    Ltd.,    797 
South     London     Electric    Supply    Cor- 
por.Ttion,    I,td.,    25 


OrFlciAL   Rkturss — continued. 
Sp.ngnolctti,    Ltd.,    467 
Speniers,    Ltd.,    624 
Stevens,    W.    A.,    Ltd.,   836 
Thompson     Bros.     (Blackburn),     Ltil., 

147 
Tubes,     Ltd.,    624 
**  Varlcy    Magnet    Co.,    Ltd.,    624,    755 
Vaughan    &    Co..    Ltd.,    T.    W.,    25 
Venner    Time    Switches,     Ltd.,    187 
Walton   &   Clough.    Ltd.,   7.56 
Wellingborough    Electric    Supply    Co., 

Ltd.,    669 
West,  Allen,  &  Co.,   Ltd.,  467 
Weston,   Ltd.,  &  Son,  G.,  755 
White.   J.   G..   &   Co..   Ltd. 
Wokint?     Electric    Supply    Co.,     Ltd., 

1,049 
Woodbridge      and      District      Electric 

Light    Co.,    Ltd..    147 
■^'ale    Electric    Power    Co.,    Ltd.,    797 

Oil-switch    fire,    A    disastrous,    648 
Oils.    The    drying    and    purifying   of    in- 
sulating.   644 
Olvmpia    Motor    Show.    The.    814 
Operatic  Society,   B.T.H.,  1,005 
Oscillograph.    An    electrostatic.    807 
Osrnm   and   Robertson  Club.  The.  583 
Outdoor   air-break   switchgear,  by  W.  .\. 

Coates.    1.043 
Outings.    Annual    sports    and,    22,    67 
Outer    globes   on    the    life   of    metal-fila- 
ment    lamps.    The    effect    of.    471. 
545 
Over-nrodiirtion,    Some    results    of.    263 
Ozone,   1,040 

and    public   health,    1,024 
„      The  effects  of,  684 

PALACE    of    Varieties,    Manchester, 
The.    967 
Palestine,    333 

"   Paragon    "      petrol-electm-mech anient 
transmission  system.  The,  78.  185 
Paris  Motor  Exhibition,  Electrical  vehi-  . 
cles  at  the,  796 

Parliamentary — 

Bradford  Corporation  Bill.  13 
Brighton  Corporation  Bill.  66 
City    &    South    London-  Railway    Bill, 

'96 
Hove    Corporation    Bill.    13 
Metropolitan         Electric        Tramways 

(Rnilless    Traction)    Bill,    96 
Metropolitan    Railway    Bill,    96.    226 
Mexborough    and    Swinton    Tramways 

Bill.    96 
Post   Office   (London)   Railway   Bill,  13 
Rhondda   Tramway    Bill,   96 
Roval    Assent.    66.    305 
Western       Valleys        (Monmouthshire) 

Railless    Electric    Traction,    12 

Parsimony.    Municipal.   2 

Parsons   turbine   for   Chicago,   The   854, 

871 
Passive  state  of   metals.  The.   1,015 
Patent    action,    .'V    Belgian,    144 

,,         applications,    32,    52,    175,    655, 
909,  998 
cases,   Special   courts   for,  643 
Law,    American.    193 
litigation    in   America.   668 
,,         notices,    865 

restorations.    2.53.    334.    983 
Tungsten    lamp.    834 
Patents   in   Austria,   Wire  lamp,   1.035 
Payment  by   inst.Tlments.  891 
Peat   as   station    fuel.   1.400 

,,     deposits.  The  production  of  nitrates 
by    the   direct   electrolysis   of.    bv 
G.  Dary,  1.020 
Peking    Legation    machinery.   The.   305 
Pelton   wheel,  An   interesting  3,000  h.p., 

471 
Periodic    Law.    The    radin-elements    and 

the,  by  F.  Soddy,  632 
Personal     control,     321 
Petrol    car   misnamed?     Is   the    modern, 
899 
,,       electric       'buses  :       transmission 
strains     and     operating     costs, 
249 
,,       electro-mechanical      transmission 
svsfem.  The  "Paragon."  78.  185 
Phoenix    mining    machinery,    374 
Philinpine     Islands.     333  .  ' 
Physical  Society's  Exhibition,  922,  1,008, 

■      1,031 

Physiknlisch-technische        Reichsanstalt, 

Charlottenburg.  in  1912,  The  elec- 

trical     work     at     the,     by     E.     S. 

Ilodcson.    3.56 

Pictures    and    trade   expansion.    Moving, 

1,021 
Piecework   and   bonus  svstems  of  wages 

payment,    by    "  Z.ihler,"    204 
"  Pinch        Effect  "        electric        furnace. 
Demonstration   of   the   Hering.   hv 
Dr.    Carl    Herins.    79 
Pirelli   works  at  Southampton,  The,  998 
Pladuram    wire,    923 
Plant.     An     emergency.    23 
PliKTs,    S'-indardisation    of.    P'^O 
"  Point  Five  Association,"  The,  22,  3S, 

711 
Poisoning.    Lead.    73,   668.    835 
Pole.    South    Magnetic.    345 
Popularise  electricity.  To,  897 
Porous   accumulator   plat*$,  834 
Post    Office    Telegraph     and    Telephone 

Society    of    London.    883 
Powell   sacch.irine  process  for  seasoning 
and    presen'ing    timber.    The,    bv 
R.   E.   Xeale.   444 
Power  conditions  in   North-west   XJ.S..\., 
881 
,,      development.    The    Keokuk,    398 
,,       for    loading    and    stacking    coal. 
Electric,   86 


Power   stations,    Load    factors   in    large, 
697 
,,      stations.    Steam    boiler    workinf; 
in    electrical,    bv    J.    W.   Jack- 
son,  779,  853.   h'90 
transmission    at    collieries,    765 
,,       transmission    in   the   Baltic,   Sub- 
marine,   61 
Preece,      Sir     William,      by     Sir     John 

Gavey.    789 
Prentice    automatic    system    of   wireless 

train    control,    The.    343 
Press,   The  prestige  of   the,   712,   854 
Pressure    regulation,    by    C.    Turnbull, 
364 
rises,    bv    W.     Duddell,    814, 
892,  978 
Price    reductions,  •  Tungsten    lamp,    497 
Prices,    German    telephone,    781 

.,         Publication     of    contract,     811 
Printing    press    work.    Adjustable    speed 
alternating-current      motors      for 
819 
Private     arrangements.     213,    374.    457, 
568.  6."3.  781.  865,  9.52.  1035 
„.      installation.    The,    207,    266 

I'l<OCEKDINf>S    OF    SOCIETIia    AND     INSTITU- 
TIONS— 

Association    of    Consulting    Engineers, 

119 
Agriculture     and     life.     Aplication     cf 
electricity    to,    bv    T.    T.    Baker, 
1.015 
Boiler     working    in     electrical     power 
stations.    Steam,    by   J.    W.   Jack- 
son. 779.  890 
By-product.   Electricity  as  a,  by  R.  J. 

Spencer-Phillips.    845 
Cables   for   mining    work,   copper   and 
aluminium,    by    Burkewood    Wel- 
bourn,    117 
Cities,  The  electricity  supply  of  large, 

by   Prof.   G.   Klingenb'erg,   1.060 
Collieries.    Power   transmission   at,   bv 

W.    H.   Telfer,   765 
Consulting    engineers.    Association    of, 

119 
Cooking,  Electric,  by  W.  H.  Alabaster, 

451 
Cooling   gas   engines,    .\    new   method 
of.   by   Prof.   Bertram   Hopkinson. 
172 
Demonstration  of   the   Hering  "  Pinch 
effect  "    electric    furnace,    by    Dr. 
Carl    Henng.    79 
Electricity  as  a  bv-product,  by  R.  J. 
Spencer-Phillips.    845 
,,        supply   of   large    cities.   The, 
bv    Prof.    G.    Klingenberg, 
1.060 
,,        to  agriculture  and  life.  Appli- 
cation of,  by  T.  T.  Baker. 
1.015 
^Electrostatic   oscillograph.   An,   by    H. 

Ho  and  S.  Koto.  807 
Electrostatic   system    for   the   measure- 
ment   of   power.   The    use   of   the. 
by  C.  C.  Paterson.  E.  H.  Rayncr. 
and    .X.    Kinnes.   125 
Faraday    Society,    79 
Furnace,    Demonstrations  of  the   Her- 
ing   "  Pinch    effect  "    electric,    79 
Gas   engines.   A    new   method   of   cool- 
ing, by   Prof.   Bertram   Hopkinson. 
172 
I.E.E.  (Dublin  Local  Section).  Address 
by   J.   M.   Harriss.   849 
(Manchester      Local      Section). 
Address     bv     Prof.     E.     W. 
'  Marchant,  764 
(Newcastle      United      SectionV 
Address   bv    C.    Vernier,   693 
(Scottish    Local    Section^    Ad- 
dress by  J.  A.  Robertson,  848 
students'"  tour.  1913.  210 
(Yorkshire  Local   Section).  Ad- 
dress by  W.  B.  Woodhouse. 
809 
(Western    Local    Section).    Ad- 
dress by  H.  Faraday  Proctor. 
696 
Induction     furnace.    The    electric    re- 
fining   of    steel    in    an,    by    Otto 
Frick.    411 
Insulation    resistance.    The  character- 
istics of.  bv  S.  Evershed,  894,  934. 
981.  1,016 
Measuring   machine.   An   electrical,  bv 

Dr.    P.    E.    Shaw,    127 
Meters.  The   British   Standard  Specifi- 
cation for  consumers'  electric  sup- 
ply    by   S.    H.    Holden,   810,   850, 
1.032 
Oscillograph.   An   electrostatic,   by   H. 

Ho  and  S.   Koto.  807 
P-issive   stTte  of   metals.   The,   1,015 
Power  stations.  Steam  boiler  working 
in   electric.il.   bv   J.   W.   Jack- 
son.   779.    890 
,,     transmission     at     collieries,     bv 
W.  H.  Telfer.  76.5 
Pressure    rises,    bv    W.    Duddell,   892, 

978 
Resistance.   The  characteristics  of   in- 
sulation, by  S.  Evershed.  894.  934. 
9S1,   1.016 
Rises.   Pressure,  by  W.  Duddell,  892, 

978 
Specification     for    consumers*    electric 
yupplv  meters.  The  British  Stand- 
.ird.   by  S.    H.    Holden,  810.  850, 
1.032 
St.indard   Specification   for  consumers' 
electric       supply       meters.       The 
British,    bv    S. '  H.    Holden,    810, 
850 
Tariff    system    without    time-operated 
control.    A    two-rate,    bv    H.     H. 
Perry,  821 


Pkocmoincs  or  Societi«8  awd  I.>«»tiTt;- 

TIOV8 — continued. 
Tung»l'-n  lamps  of  high  eflliciencjr,  bjr 

T.    Langmuir   and   J.   A.   Orange, 

69«,  762 
Two-rate   tariff   system   without   time- 
operated    control.    A,    by    H.    H. 

Perry,   821 
Wind-power     for     th^     generation     of 

electrical     energy,     by     W.      H. 

Myers,  210 

Production    .Managers'  Association,  06 

of  steel,  711 
Proportion,    The    value   of    a    sense   of, 

729 
Proposals    for    Parliament    to    consider. 

New   electrical,   933 
Propulsion,     Electric    marine,    by    John 
Reid  and  H.  A.  Mavor,  79 

PROSPICTtSKS — 

Bell  Telephone  Co.  of  Canada,  549 
Bristol    Tramways    &    Carriage    Co., 

Ltd.,  149 
British     Columbia     Electric     Railwar 
Co.,    ot'J 
Electric  Heater  Co.,  885 
Buenos  .\yres  Lacroze  Tramwavs  Co., 

5W 
Calgary   Power  Co..    1.049 
Cleveland       and       Durham       Electric 

Power,  589 
Compania      de      Electricidad      de      la 

Provincia  de  Buenos  Ayres,  969 
Electrical    Apparatus    Co.,   25 
Fuller  Accumulator  Co.,  757 
Georgia-Carolina    Power   Co.,  25 
Humphrey    Pump   Co.,   25 
Newcastle-upon-Tyne    Electric    Suppiv 

Co.,  626 
Ozonair,  757 
Portarlington  Electric  Light  &  Power 

Co.,  885 
Rangoon   Electric  Tramwav  &  Suppiv 

Co.,  797 
South  Staffordshire  Mond  Gas.  (Power 

and  Heating  Co.),  1.009 
TramwaySj  Light  &  Power  Co..  1,009 
United    Electric   Tramways   of   Monte 
'  Video.    797 
Salt  &   Power  Co..  149 
Vancouver  Power  Co..  589 
Waygood  &  Co..  R..  149 
Whitstable    Electric   Co.,    1,009 

Protection    of   engineers,    42 

.,        of  ships'  hulls.  The  electrical, 
636 
Prussian    railways.    Accumulator    trac- 
tion  on.   200' 
Public   health.    Ozone    and,    1.024 

,,       in    the    use   of   light.    Educating 
the,  77 
service.    Salaries   in.    163 
Publicity  expenditure,   L.G.B.   and   elec- 
trical,  882 
Pump,  .An   electrically-operated   fire,  569 
Purchase   date.    London    Electric   Supply 
Companies  and   the.   835,   882 

OUANTIT.\TIVE      and      qualitative 
^      heating,  642 
Queenstown      (Cape      Colony)      Electric 
Lighting,    60 

RADI.'XTIONS.    .Absorption    of    wire- 
less.  122 
Radio-elements    and    the    periodic    law. 
The.   by   F.  Soddy.  632 
„     -elements  as  indicators  in  chemistry 
and  physics,  by  G.   Hevesv,  679 
,.     -elements.    The    chemistry    of    the, 

by   A.   Fleck,   633 
,,     telegraphic    investigations,   595 
,,       flegraphy    and    telephony.    High- 
frequency    alternators   and    their 
vise  in.  433 
,,     -telegraphy,  and  the  mode  of  their 
propagation.   The   nature   of  the 
electromagnetic  waves  emoloved 
in.    by    Prof.    G.   W.    O.    Howe. 
486 
,.     telegraphy.     Multiplex,     833 
Radium.   British.  668 
,,       purchase.   753 

standard.    British.    905 
supply.   New.   939 
therapeutics.    Sol 
Railway   accident.   7,54 

,.    '    accidei  t.  The  Aisgill,  426,  443. 

478,  556 
,,         .American.    34.5 

battery   cars.   531 
collision.  The  Melun.  796 
,,         locomotion.    The    internal-corn- 
bustion  engine  applied  to.  by 
F.   W.   Lanchester.  451 
Railway.    Electrical    locomotives   of    the 
Lotschberg.    339 

Railway  Notes — 
Argentine.    703.   868 
Australia.  135.  418,  .575.  614.  829.  913 
Austria.   178,  297,   377.   .575.   a".   703. 

957 
Bakerloo   Tube.    869 
Barnoldswick.    .536 
BirminghTm.  461 
Brazil.  536 

Canada.  297.  423.  501.  703.  785.  IJOST 
Chile,  216.  839 
Colne.    216 

Cr\-stal   Paliice  Tube.   Proposed.  "W 
Dartford,  377 
Denm.nrk.    839 
Dundee,   575 
East    Kent,    136 
Edinburgh.  575 
Flintshire.   537 
France.  615,  745 
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Railway   'Sons— continued. 
t.ermanv.  06,  336,  377,  423,  537.  703, 

785."  829,  868.  1,002 
Glasgow.  56.   216,  002,   537 
Gnmsby,  957 
H.islingilen,  575 
Heywood,  575 

Hoico.nbe   Brook   (L.incs.),  216 
Holland,  56 
Hungary,  423,  745 
Italy,  216,  297,  377.  575,  829 
Japan,   57.   136,   423,   463,   658.   745 
Leeds.  575 
Leicester,   575 

London,   19,  257,  37S,  ,n75,  658.  703 
-Metropolitan    District    Railway,   19 
Nelson,    B.C.,    501 
North    Staffs.,   659 

..     Yorkshire.    958 
Poland,   1,003 
Quarry  Bank,  745 
Russia,  178,  378,  575,  614,  868.  913 
Scotch    mountain    railway,    A,   378 
South    Africa.   298.   576 
Spain,   377.   658,   868 
Swansea,   136 
Switzerland,    135,   336,   575,    745,   785, 

957 
Turkey,    575 

Tvne    tunnel    propos.Tl.    786 
U.S.A..  378.  424,   1,002,   1,037 
West  Sussex,  576 

Railway    rates    in    connection    with    the 
electrical    trade.    Increase    in, 
209 
„        signals     and     mercury    vapour 
lamps,   506 
RaiKvavs,      .Accumulator      traction      on 
Prussian,    200 
Light,  711      . 
Rand,   Electric   blasting  on   the,  921 
,,       Licensing  electricians  on   the,  835 

The   strikes  on   the,  23 
,,      Thunderstorms  on   the,   173 
,.       Variable-speed    "  cascade  "    wind- 
ers on    the,   992 
Rating  of  electrical  machinery.  The,  ,557 

of   tramways.   The,  201 
Recording  instruments,  Some  new  forms 

of,^245.   268 
Records,        Cable       laving       and,       by 
"  \V.   E.   H.,"  Ill 
Remarkable   motor,   564.   778 
Refining   of   steel    in    an    induction    fur- 
nace, The  electric,  by  Otto  Frick, 
411 
Regulation,    Pressure,    by    C.    Turnbull, 

364 
Reminiscences    of    the    misty    past,    by 

G.    A.    Nussbaum,   636 
Remarkable   motor   records,   564,   778 
Remote-rending    hygrometer.    A,    518 
Report.     Electrical     accidents     in     1912: 
Mr.    G.    Scott   Ram's,   13,   74,   116, 
Research,    Industrial,    941 

,,         in    the    United    States,    Electri- 
cal,  427 
Resistance,    Insulation,    855 

„  The    characteristics    of    insu- 

lation,    bv     S.      Evershed, 
894,   934,   981,   1,016 
Results    obtained     from     active     electric 
cooking   campaign,   304 
ot    over-production.    Some,    263 
Resuscitation    from    electric   shock,   199 

Rkviews — 

.Application  of  electric  power  to  mines 
and    heavy    industries,    bv    W.    II. 
Palchcll,    976 
.Applied    mechanics,    by    A.    Jamieson. 

865 
Baudot      printing     telegraph      svsteii). 

The.  by   H.   \V.   Pendry,  1.58 
Car     troubles,     by     H.     W.     Slanson. 

132 
Design     and     construction     of    ,steam 
turbines,  by   Harold   Medway 
Martin,    14 
of     alternating-current     machin- 
ery, The.   bv  J.   R.   Barr  and 
R.     D.    Archibald.    235 
Dynamo    and     motor     attendants     am] 
their   machines,   by   F.   Broadbcnt, 
909      , 
Dynamo       laboratory       outlines       for 
students   in   electrical   engineering, 
by  J.  F.  Wilson,  439 
Electric  lighting,'  by  W.  S.  Franklin, 

1,028 
Electrical    engineering   for   mechanic.il 
.Tnd    minine   engineers,    by 
N.  J.   S.   Heather.   157 
machine  design,  by  A.  Grav, 
278 
Electricity    and    its    practical    applica- 
tions,    bv     Magnus     Mac- 
lean,  278 
for  everybody,  bv  R.  Borlase 

Matthews',    878 
for    the    farm    and    home,    by 
F.    Koester,    476 
,,         in  mining,  bv  Siemens  Bros. 
Dynamo  Works.  Ltd.,  438 
Engineering      as      a      profession,      bv 
A.    P.    M.    Fleming   and 
R.   W.    Bailey.   879 
,,  '        tables       and        data,       by 
W.  W.   F.   Pullen,  97 
English   and  German   technical   terms, 

by  J.  G.   Horner.  782 
Essentials    of    electricity,    by    W      H. 

Timbie,  235 
Experiments!      wirele«<      stations,      by 

P.   E.   Edelman,  97« 
Fire  nrotection  in  buildings,  by  H.  G. 

Holt,   345 
General  directions  for  the  use  of  elec- 
tric     rookin?     stoves,      bv      Mrs. 
W.  T.  A.   Cross,  654 


REVIEWS — continued. 
Graphs  in  a  cable-ship  drum-room,  bv 

E.  R.iymond-Barker,    907 
Hand-book  of  structural  steelwork,  b.\ 

the    Technical    Staff    of    Redpaih, 
Brown  &  Co.,  Ltd.,  676 

High  and  low-tcnsion  switchgear  de- 
sign, by  .\.  G.  Collis,  476 

Ideal  "  code  condenser.  The,  bv  .\. 
Kolkenbeck,  879 

Introductory  electricity  and  magne- 
tism,  by   C.   W.    Hansel,   438 

Laboratory  manual  of  alternating 
currents.  A,  by  Prof.  J.  H.  More- 
croft,  14 

Liquid  air,  Oxvgcn,  Nitrogen,  by  G. 
Claude,  291 

Logarithms  for  beginners,  by  C.  N. 
Pick  worth,  97 

Management  of  public  electric  supply 
undertakings,  by  A.  Hugh  Sea- 
brook,   908 

Manual  of  electrical  undertakings  and 
directory  of  officials,  by  Emile 
Garcke,    97 

Mechanical     World    Electrical    Pocket 
Book    for    1914,    1,035 
M'orld     Pocket     Diary     and 
Year   Book,   1914,   826 

Methods  of  measuring  electrical  re- 
sistance, by  Edwin  F.  Northrup, 
114 

Modern    bioscope   operator.   The,   97 

National  form  of  building  contract, 
by  W.  Valentine  Ball,  and  W.  H. 
Hope,  438 

Newspaper,  The,  by  G.  Binney  Dib- 
blee,  174 

New  steam  tables,  together  with  their 
derivations  and  applications.  The, 
by  Prof.  C.  A.  M.  Smith,  and 
.\.   G.   Warren,  15 

Oil.  by  W.  Antrobus,  C77 

Physikalische  grundlagen  der  elek- 
trotechnik,  by  Dr.  F.  F.  Martens, 
235 

Practical  alternating  currents  and 
alternating-current  testing,  bv 
C.   F.   Smith,   396 

Practical  Engineer  Pocket  Book  and 
Diary   for   1914,   1,035 

Priifungen  in  elektrischen  zentralen, 
by  Dr.  E.  W.  Lehmann-Richter, 
344 

Psychology  and  industrial  efflciency, 
by  Hugo  Munsterberg,  113 

Radioactive  substances  and  their 
radiations,   by   E.   Rutherford,   236 

Recherches      experimentales      sur      le 
coupage  des  fers  et  aciers  par  les 
chalumeaux    a    jet    d'oxvgene,    bv 
•    R.    Amedf^s,   826 

Reinforced  concrete,  Second  report  of 
the  Committee,  826 

Repayment  of  local  and  other  loans. 
Sinking  funds.  The,  by  E.  H. 
Turner,   157 

Report  of  the  Committee  on  Electri- 
cal Standards,  396 

Resusritation,  by  C.  .\.  Lauffer, 
397 

.Sinelc-phase    commutator     motors,    by 

F.  Creedv,   292 

Soudure    autogcne,    La,    bv    I'lnstitut 

.Scientifique   et    Industriel.   826 
Switches    and     switchgear,     bv     Prof. 

R.    Edier,   907 
Switchgear  and   the  control  of  electric 

light  and  oower  circuits,  by  A.  G. 

Collis,   977 
Peaching    of    electric    light    switching', 

654 
Telegraphic    et     la     t^Ieohonie    simul- 

tanfees,   et   la   t^li^tJhonie   multiple. 

La,   by   K.   Berger,   279 
Telenhonie   ohne    Draht,    Die,    bv    Dr. 

K.    Markau,    676 
Theory     and     calculation     of     electrir 

currents.    bv    J.    L.    La    Cour    and 

O.    S.    Bragstad,   291 
Universal        directory        of        r;iihvav 

officials,    1913,    213 
Uses  of  electricity.   The,   97 
Wade's   tables   for   wooden   poles.   97 
Wechselstromarbeitsdiagramme,         by 

Emil   Waltz.   397 
Wireless    telegraphy,    by    C.    L.    Fort- 

escue,  344 
Wiring    diagrams    of    electrical    appa- 

rntus    and    installntinns.    3'^ 
Working    of    steam    boilers.    The,    bv 

E.   S.   Hillcr,  1,029 
A'car-book   of   wireless    telegraphy   and 

telephony,    97 


Rhymney      Railway,      Electrical      train 

dispatching   on    the,   388 
Rifle     T.osir'iir..     Fioct.-i'-if,.     Sun'.lv,     66, 

144,  187,  225.  795,  833,  1,006 
Rights  of  sub-contractors,  766 
Rings  in  lead.  185 
Rolling-mill     motors,.    The     cooling     cf, 

.39 
Royal    Institution,   754 

Society,    794.    966 
Rubber.  ?03.  294.  402.  h'i2.  632,  770,  WS 
Exhibition    in   London.   99,   170 
plant,    A    new,    393 
prices,  125 
Rules    for    insulated    cnndjctor^.    Sfi"* 
Rufhmor*   electric    engine   starter.   The. 

i.osr 

Russia,  699 

ma   s    trade   outlet,   374 
,,         British    trflde   with,   1,022 

German    enterorise    in.    835 

Strike    in,    386,    4.1T.    552 

Trsmcars    for.    1.035 
Russian    railway    lighting    proposal,   668 


SACCH.ARINE  process  for  seasoning 
and       preserving       timber.       The 
Powell,   by    R.    E.   Neale,  444 
St.     Paul's    Cathedral,     The     lightning 

conductors  of,  399 
Salaries    in    public   service,    162 
Salford      Technical      and      Engineering 

.Association,    711 
.Salt     Union     Works,    Electrification    of 

the,   379 
San  Francisco,  1915,  International  Elec- 
trical  Congress,   48 
,,    Francisco    Exhibition,   213 
School   lighting,  385,   940 
Science    and    industry,    1 
.Scottish    Electrical   Contractors'  Associa- 
tion,  66 
Sealing     electrical     conductors     through 

glass,  by  J.   S.  Anderson,  633 
Seasoning    timber    electrically,    320 
Selenium,  On   the  minimum  quantity  of 
light    discoverable    bv    means    of, 
by    E.    E.    Fournicr   D'Albe,   489 
Sheffield,   Electric  steel   furnaces  in,   154 
,,  electrical    workers'   wages,    66 

„  Fuel,    Light    and    Power    Ex- 

hibition, 428,   721 
Shipping   Exhibition,   825 
.Ships'    hulls,    The    electrical    protection 

of,    636 
Shock,    Resuscitation    from   electric,   109 
Shop   lighting  on  the  hire  system.   Out- 
side,    by    "  Interested,"    33 
,,     lighting.    Points   in,  519 
,,     order    systems.    Works,    by    A.    E. 
Brewerton,    1.088 
Shops'  Act,  The,  249,  294,  569,  640,  653 
.Siberian   wireless  station,  A,  59 
Sign   business.    Electric,   457 
Silite    and    its    uses    in    science    and    in- 
dustry,  194 
Single-phase    A.C.     motors.    Adjustable- 
speed,   922 
Sleet  loads.  Formulae  for  estimating,  763 
Small    electric    light    and    power    under- 
takings,     by      H.       P.      Girling, 
963 
Smelting  of  iron  ore.   Electric,  1,064 

,,        of   tin   ore,   146  . 
.Smoke  abatement,  24,   593 
.South  Africa,  569 

,,      African   Customs   invoice   regula- 
tions,  824 
,,       African   trade,  361,   370,   386 
,,      America,     Swiss     enterprise     in, 
998 
magnetic  pole,   345 
Spain,    Electrical    Exhibition    in,   98 
German    lamp   factory   in,   998 
,,       Lamp    works    in,    334 
,,       .Swiss  exports   to,   1,029 
Spanish   amalgamation.   A,   532 

,,        Commercial    Museum,    415 
Specification,   An   arbitrary,   163 

„  for      consumers'      electric 

supply        meters.        The 
British        standard,        bv 
S.    H.   Holden,   810,   850, 
1,033 
Staff    Engineers'   Association,   The,   427, 

939 
.Staircase     lighting     control.      Improved 

automatic.    288 
Standard    of    light.    The   electric    arc    as 

a,   by  J.   F.  Forrest.  678 
Standardisation    of    electric     lamps     for 
motor-car<i,    637,    711 
of   plugs.    820 
Standcrds   for  use  in  electrical   measure- 
ment.   Practical.    489 
Starter,  The   Rushmore   electric   engim  . 

1,027 
Station       Engineers,       Association       ot 
Electrical,  267,  345,  465,  545,  584, 
711,   754 
Steel   chimney.   Fall  of  a,  464 

,,     Electrical  production  of,  711,  1,00(> 
,,     furnaces     in     Sheffield,     Electrical, 

154 
,,     in  an   induction  furnace.  The  elec- 
tric   refining   of,    by   Otto    Frick, 
411 
,,     Works,   at   Seraing,   Belgium,   The 
electrical   plant  at   the   Cockcrill, 
267 
,,     works,   New,  175 
Steels,  The  electrical   heat  treatment  of 

tool,  251 
Sterilisation  bv  ultra-violet  rays,  water, 
516 
of      milk.      The      electrical, 
1,023 
Sterling  Telephone  Co.'s  new  offices,  7,50 
Straits     Settlements,     1912,     Trade     sta- 
tistics of   the.   818 
Street   lighting.    427.    598 
Strikes,  267.  345,  546,  967 

..       at   Schenectady.  910.   960.   1.041 

ended,    Bedford,    105 
,.       in   London,   The,   387,   428 
,,      in      Russia,      Electric     workers', 

J86.  457,  532 
„      The  Moulders',  305,  464,  922 
,,      The   .Swansea,   144 
,,      on   the   Rand,  The,  23 
Stuart   Street    Station.    Manchester,    Re- 
cent  developments  at,   3.5 
Sub-contractors,   The   rights  of,   766 
,,    -station    attendants   at    Hull.   .585 
„  -stations,  by  "  W.  E-  H.."  677 
Subm.irine    power    transmission    in    the 

Baltic,  61  ' 
Submarines.    Driving   svstems    for,    22S 
Supply        chsrpes.         Electricity.         fiv 

"A.  W.  B.,^'  197 
Swan,  F.R.S.,   Sir   Joseph.   749 
Sweden.   785.   823 

,,       Eleefrochemical     works     in,     881 
Trade   statistics   of.   .517 
Swedish  exports  of  electrical  goods.  flBl 


Swiss  enterprise  in  South  America,  988 
,.      exports   to   Spain.    1.029 
,,      imports    of    electrical    machinery, 
611 
Switchgear.      Outdoor      air-break,      by 
W.  A.  Coates,  1,043 


TANNING  at   Burton-on-Trent,  Elec- 
tro-, 781 
Tariff,   Italian,  692 

revision,    U.S.,   740 
,,      system      without      time-operated 
control.  A,  by  H.  H.  Perry,  821 
Tariffs  on  electrical  goods.  Foreign  and 
Colonial,   119,   159,   240,  280,  319, 
359,   480,  519,  559,  599,  683,   811, 
852,  895.  983,  1.063 
Tax,    The    German    lighting    appliances, 
1,026 

Teiegr.vph  Notes— 
Africa,   537 
Argentina,    257,    424 
Australia,    136,    424,   704 
Bahamas,   462 
Barbados,    424 
Barnsley,  103 
Belgium.    576.    958 
Birmingham,   424 
Bov    Scouts    and    wireless    telegraphy, 

■  58 
Brazil,   102,  337 
Cable   cession,    103 
Cable   expedition.    A,    20 
Cable  rates,  257 
Canada,    502,    537,    704 
Colonial    wireless   stations,   103 
Communication    with    trains,    1,003 
Fishguard,   615 
French    Indo-China,    830 

,,         wireless    proposals,    217 
German   Colonies,   103 
Germany,  217,  218,  424,  869,  914,  958 
Goldschmidt  system,  The,  ,58,  462 
Hand-writing  by  wire,  786 
Imperial    communications,    136,    178 
,,        wireless   system,    20,   58,    103, 
136,  183,  217,  786 
International    Conference,    830 

,.  Time    Congress,    704 

Wireless      Commission, 
704 
,,  wireless  telegraphy,  659 

Italy,   217,   424,   538 
"  Jamming  "    in     Naval     manoeuvres, 

178 
J  a  nan,    462,   787,    870 
Johnson-Varley   system,   787 
Landing  licence,  570 
London    clocks,    258 
Long-range  wireless,  914 
Marconi   libel   action,   20 
„        patents,    2.98 
,,        strike,    424 
,,         wireless    rescue,    615 
Mexico,    870 
Mongolia,  137 
Morocco,   502,   848 

New    cable,    20.    337.    615,    704,    9,58. 
1,003,  1,037 
„     French    cable   steamers,    424 
,,     Zealand,    576 
Norway,    20,    746,    830,   958 
Norwegian    Marconi    station    at    .Stav- 

anger,   257 
Pacific   cable.    The,    570 
Panama  canal,  830 

Postal    servants,    218,    298,    424,    .502. 
576,  835,  914,   1,003 
telegraphs  and   teleplion>s,  659 
Houlsen    svstem,    20,    178 
Russia,  298,  538,  S70,  914 
St.   Kilda,   178 
Severn   tunnel.  The,   576 
Siberia-Alaska.    298 
.Spain,  258.  615 
State-owned   cables,   787 
Stonehaven,   103 

.Submarine  cables  and   trawlers,  53K 
Swansea,   914 
Telegraph    rates,    337,    424 

,,  -telephone    Combine,     870 

Telewriter    Exchanges,   425 
Train   control,   502 
Trans-.Atlantic      wireless      tclegr.iphv . 

103,   746 
United  States,  577,  615,  704,  914,  1.037 
U.S., A.    high    frequency    patents,    914, 

958 
Uruguay.    218 
War   Office    and    the    Poulsen    system. 

The,   137 
West    Indies,   1,037 
Wireless  amateurs.  502.  787.  831 
,,        Commission,   615 
heroes,    831 
in   cargo   vessels.   6.59 
in    fishing,    914 
litigation.    103 
,,        on    board    ship,    704 
„        on    trains.   870 
,,        rescue,    704 
strike,   462 

telegraph    research,    787 
Iclegraphv  on  salvage  vessel-;, 
787 
,,        telephony,  787 
World   wireless,   746 

TEtrFHOKE  Notes — 
.\nglo-French    telephony.    704,    746 

,.    -Swiss   telephony.   869 
.Argentina,  317,   SSO 
Australia,   178,   538 
Austria,  58.  870.  914,   1,003 
.Automatic    telephone    service,    830 
Belgian-Swiss    telephone    service,    424 
Berlin-Rome   telephone.    502 
Betulander        .-automatic        telephone 
system,    20 


Januaey  9,  1914.] 


THE    ELECTRICAL    REVIEW— INDEX. 


xt 


TlXEniONE   N0TK8 — continued. 
Birmingham,  66^ 
Brazil.    20 

Canada,   217,   870,   1,037 
Canadian    farm    telephones,    298 
Communication    with    trains,    (i59 
Dublin,    yi4 
France,  638 
Germany,  298,  1,003 
Holland,    870 
Hull,   870.   914.    9C8 
Ireland,    958 
Jslf  of  Man,  337,  502 
Italian    telephone    project,    298 
Japan,   20,   217,   337,   615.   870 
London-Paris   telephone,   20 
l-ong  distance  telephony,  659,   1003 
New  cable,  787,  1,037 
Paris  telephone  system,  The,  300.  337 
Post   Office   Telephone   and   Telefirapli 

Society  of   London,,   704,   1,003 
Postal   telegraphs  and   telephones,   659 
Railophone    system,    787 
Richmond,    830 
Severn    tunnel.   The,   576 
[•      Sheffield,  424 

Telegraph-telephone  combine,   870 
Telephone   corruption,   424 
,,  finance,   258 

,,  payments,   298 

,.  rentals,    746 

service.    The,    41,    58,    103, 
1,003 
,,  transfer.    The,    ,58 

,,  wires  cut,  337 

Telephony   in    mines,  425,   462.   537 
Trans-continental    telephone,    298 
Trunk    telephone.    337 
U.S.A.,  218.   1.037 
Vancouver  submarine  telephone  cable. 

The,   298 
Venezuela.    298 
Wireless   telephony,   337 

Telephone  call  office  out  at  sea.  A,  159 
„  prices,    German,    781 

,,  service,    "  Our,"   41 

Telephony,     High-frequency     alternators 
and   their   use   in   radio-telegraphv 
and,   433 
Temperature    limits,    521 
Terminology,    Electrical,    601 
Terrestrial    magnetism,    600 
Thunderstorms  on   the   Rand,   173 
Timber    electrically.    Seasoning.    320 
,,        The    Powell    saccharine    process 
for  seasoning  and  preserving, 
by  R.   E.  Neale.  444 
Timbers,    Value    of    kyanising     in     the 
preservation    of    various   pole,    306 
Time  service.   Electric,  753 
,,      signals,   427 
,,      signals    and    taxation.    Wireless, 

761 
,,      signals,    International,    144 
Timing   watt-hour   meters.   233 
Tin    ore,    Smelting   of,    146 
Traction   abroad.    Electric.   622 

,,         Main-line     electric,     by     Prof. 
Gisbert   Kapp,   448 
Trade,  Australian.  602.   731 

,,      barometer.    Electricity    consump- 
tion  as   a,    196 
,,      Canadian     electrical,    655,    688, 

771 
,,      expansion,   Moving  pictures  and, 

1,021 
„      Foreign,   67,  266,  464,   585.   791, 

966 
,,       How    Germany   secures.  266 
,.      in   Germany.  346.  496 
.,       in    Greece,    Electrical.   824 
„      names    and    trade    descriptions, 

247 
„      National    Chamber   of,   4W 
„       New    Zealand,    441,    472 
,,      outlet,    Russia    as    a.    374 
,,      outlook    in    Canada.    The.    820 
,,      prospects    in    the    Balkan    States. 

132 
,.       South    Africa.    361.   370,   386 
,,      statistics   of   Australia,    932 
„      statistics    of    Italy.    234 
„      statistics   of    Japan.    1912.    193 
,.       statistics   of    Mexico,    433 
,,       statistics    of    Newfoundland,    472 
statistics    of    New    Zealand,    719 
statistics   of    Straits   Settlements. 

1912,   818 
statistics   of    Sweden.    517 
,,       Unions    and     co-partnership,     bv 

J.   B.   C.   Kershaw.  632 
.,       Union     assistants     and     evenins; 
classes,   728 
with     Canada,    British,    44,    81, 

114,   977 
with    Russia.   British.   1.022 
with   the   United   States.   991 
Traffic   developments    in    Berlin.    322 

problem.  The  London,  281,  287 
Tragic   end  of  two  aspirants   to  electri- 
cal  knowledge,  by   Arnold   Lewin, 
1.019 
Train    control.    Automatic,    618 

„      control.    Wireless,    llie    Prentice 

automatic    system.    343 
,,      dispatching     on      the      Rhymncy 

railway.    Electrical,   388 
„      lighting.  '363.   498 

lighting    (see   under   "  Aisgill  ") 
,,       lighting.     Vickers'     patent     S.B. 
system  of.   406 
Trains,    Fireproof.   680 

..         Gas  fires  on.  465 
Tramcar    gear-wheels    and    pinions.    84 
Tramcars  for  Russia,  1.035 

Tramway    Notfs — 
Aberdeen.  178.  256.  336,  461,  575,  745, 

868.  !113.  1,036 
.^cton,    336 


Tramway  Notes — continued. 
Ambulanc«:>,     Electric,    830 
Argentina,    102,    216,    297,    418,    SOI, 

6»7,   829,   913,    1,036 
Ashton,  256,   Z3i,  ■ill,  418,  829 
Ashion-under-Lync,    336 
Asiatic    lurkey,    336,    786 
Australia,    19,   56,   266,   336,   377,   501, 

614,    C57,    745,    913 
Austria.  575.  913,  1,036 
A^r,   256,    461 
Uacup,  256 

Baildon    (Yorkshire),  135,   868 
Barking,    216 
Barnsley,    703 
Barton,    703 
Batley,    336 

Belfast,  216,  297,  461,  501,  913,  1,036 
Bermondscy,    830 
Birkenhead,   56.    135,   2.')« 
Birmingham,    56,    423,    536,    575,    703, 

1,002,    1,036 
Blackburn,    56,    256 
Blackpool,    3.36,    423,    575,   868 
Blavdon,  216 
Blotield,    785 

Bolton,   216,    501,   657,   703 
Bournemouth,  102,  614,  785,  868,  1,002 
Bradford,  56,   102,   178,  461,  537,  575, 

614,   657,   703,   829,   913 
Brazil,    56,    703 
Brighouse,    913 
Brighton,   216,   575,   1,002 
Bristol,   418 
Bulgaria,   957 

Burnley,   536,   575,    745,   957 
Bury,   178,   423,   657,   829,   913,   1.036 
Camberwell,    102 
Canada,    745,   957 
Cardiff,    537,    657 
Carshalton,    913 
Castleford,  703 
Chadderton,  501 
Cheltenham,   657 
Chesterfield,   829,   1,002 
Chile,    102 
China,    537,    703 
Cleckheaton,  657 
Colwyn  Bay,  336,  1.036 
Connah's  Quay.  .537 
Coventry.    135,    868 
Crew  e,   256 

Crovdon,   19,   502,   1.037 
Darlington,    297 
Dartford,    136.   216,    256 
Darwen,    377,    657 
Dearne   Valley,   502,   957 
Deplford,    830 

Dewsbury,  56.  216,  423,  745,  1,037 
Doncaster,    256.    378,    423,   658 
Dover,    462,    868 
Dublin,  297,  336,  378,  423,  703 
Dunfermline,  216,   207,   462,   658 
Dundee,  256,  297,  378 
Ealing,   102,   1.002 
East   Ham.  537.  868.   957 
Edinburgh.    57,    102.    136,    216,    502, 

614,    703,    745,    914 
Edison    'bus,   957 
Erith,  703 
Fife,  423 
Folkestone,   57 
France,  377,  575,  957 
Germany,    56,    868.    913 
Glasgow.   57.   256,   336,   703,   786,   829, 

868,   957 
Gloucester,    216,    830 
Gosforth-on-Tvne,    658,    745,    786 
Greenock,    297,   462,    614,    703,   786 
Halesowen,   57 

Halifax,    256,    378,    537,    658,    703 
Haslingden,    703 
Heston    and    Isleworth,    216 
Holland,    56 
Hove,    56 

Huddersfield,   136,   378,   658,   869 
Hunslet,   378 
Ilford,   102 
India,   869 

Italy,  135,   297.-537.   913,   957 
Japan,   217,    703,    830 
Keighley,   178,   336,   1,002 
Lanarkshire.   ,537 
Lancaster,   745 
Leeds,    217.    257.    336.    378.    658.    703, 

745,  786.  957.  1.003 
Leicester.   615.   703 
Leigh,    217,   957 
Lefth,   423.   502,   830 
Ley  ton,   178 
Lincoln,    957 
Little    Hulton.    19,    337 
Liverpool,    178,   615,    6.58,    786.    9," 
London,  19.  57,  102.  178,  462.  703,  745. 

830,   869,   914,  957,  1,003 
Longbenton,    57 
Longridge    (near   PrestonV   337 
Manchester.    136.    178.    257,    337,    423, 

502,  615,  704,  958 
Marvlebone,  19 
.Mexboro',   19,   102 
Mexico.  257 
Middlesex.   19 
Milngavie.   6,58 
Morecnmbe.  102,   136,  337 
Morle.-,   914 
Mumbles,   462 

Newcastle   (Co.   DownV  1.037 
Newcastle-on-Tvne.   57,   378,   423.   502, 

615.  658.  914,   958 
Newport    (Mon.1,    704 
New   Zealand,   20.  2.57.   745.  914 
Northimnton.    136.   502.   914 
North wirh.    869 
Norwich.  BQ:^ 
Oakworth.  786 

Oldham.  136.  378.  423.  615.  786 
Oxford.  20.  102.  745.  786,  1,003 
Paisley,    1.003 

Preston.  178.  502,  537,  615.  869 
Prestwick,  615 


Tramway  Notc« — continued. 
Quarry    Bank,   743 
kamsbottom,  102,  297,  337,  C15,  830, 

1.003 

Rawtenstall.    178 

Reading,  102,  297,  830 

Riplev,    257 

Rochd.lc,   502 

Roiherham,   102,  257,  745 

Russia,    297,    575,    913 

Ryton,  298 

Salford,   20,  .W,   l.Tfl,  217,  423,  74.5 
914 

Sheffield,  423,'  78fi,   914,  9.58 

.Shipley,  704,  869 

South   Africa,  .502,  704,  9.58,   1,037 

Southampton,    20 

Southend-,  n-Sea,    136,    217,    337,    745. 
830,   1,037 

South    Lancashire,  378,  869,   1.037 

Southport.   502,    615 

South   Shields,   378,   537,   704,   786 
,,       Yorkshire,   745 

-Spain.   537,   913.    1.002 

Stalybridge,    20,    67 

Stanley,    869 

Slepne'y,   703       869 

Stirling,    298,    424.    537.    830 

Sunderland.   20.    746.   914 
.Swansea-.Mumblcs,    869 
Swinton,   102 
Sydney,  501 
Tasn.ania.    298.   378 
Teddington.    102 
Todmorden,    745 
Tottenham,  502,  830 
Turkey.    297 
Tra fiord    Park.   615 
Tunis,    786.    914 
U.S.A.,    217.   298.    786.    914 
Walsall.   257.   .5.37.   869 
Walthamstow,    257.    869 
Warrington,    20.    .57.    424,    659 
West   Ham,    1.36,   .502 
„     Hartlepool,   1,037 
Westhoughton,    958 
Whitby,   257 
Whitworth,   298 
Wigan,   378,   424 
Wolverhampton,    786,    958 
Womb  well,    378 
Worslev,   462 
York,   378,   424,   537,   615,   830 


Tramway  curves,  by  A.  J.  Bousfield,  405 
,,  poles     and     its     arrest.     On 

corrosion     on,     by     i\.     j. 
Bousfield,    676 
,,  track  as  affected   by   Sec.   28 

of      the      Tramways      Act, 
1  1870,    The    maintenance   ol 

paving    on,    by    Councillor 
W.  C.  Fenton,  555 
..  workers'    combine.    545 

,,  workers'    wages,    832 

Tramways    conference,    The    municipal, 
427, .  482,    605,    522,    553, 
595 
The   rating   of,   201 
Transformer       manufacture,       Economi- 
sing,   733 
Transformers,    Increasing    frequency    bv 

static,   by   S.    M.    Powell,   323 
Transmission    at    collieries.    Power,    765 
,,  in    the    Baltic,   Submarine 

power,    61 
,,  lines     patrolled    by    aero- 

plane,   922 
„  The    "  Paragon  "    system 

of   electrical    power,   78, 
185 
,,  towers.   Losses   in,   1,006 

Transport,    Urban    passenger,    by   J.    B. 

Hamilton,   595 
Transvaal,    Electric    elevators    in,    495 
Travelling,   The   art   of,    by   S.    Wa'llace 

Wiikins,    805 
Trenching  through  stone,  761 
Troubles    due     to    non-use     of     circuit- 
breakers,   76 
Truck,    An    English-built    electric,    342 
„         English  experiments         and 

AmericaTi    practice.    The    elec- 
tric,   539 
Tungsten   lamns  of  high  efficiency,  698, 
762 
„  lamp    patents,    834 

„  lamps.  The  new,  687 

Turbine  for  Chicago,  The   Parsons,  So-l 
,,        generator,  A  steam  30,000-k.w. 
545 
New    York's    largest,    600 
,,        The      Ljungstrom      radial-flow 
steam,    580 
Turbines    at     Marylebone.     High-speed, 

917 
Turbo-alternator.   .\  25.000   Parsons.  871 
Turkey.    The   Black   Gang   in,   175 
Twenty-five-thousand        k.w.        Parsons 

turbo-.'lternator,    .\,    871 
Two-rate     tariff     system     without     time 
operated    control.    A,    bv    H.    H. 
Perry.   821 
Tyne    electrical    encineers.    966 
"  Tynemount."       The       electricallv-oro- 
pellcd  cargo  vessel,  505,  661.  623. 
643 


u 


LTR.WIOLET    Ravs.    730 


,,      -violet    rays.  Water    sterilisa- 
tion,   by'.    516 
Underground    mail    tubes,    618 
Underwriters.      British      inspection      for 

the   .American,   63 
I'nemnlovment    insur..nce.    8^9 
United   States,   Trade  with   the.  991 
U.S.    tariff    revision,    740 


Units,    New,    196 

University    education    in    Lo.'.con,    855 
Urban    p.j«M:nger    transport,    by    J.    B. 
Hamilton,  693 


AT^ACUL'.M    lurna'.es,    titctric,  573 

Variable   »peed   ",  cascade  "   winder*  on 

the   Kand,   992 

Whicle    butincM    in    America,    Further 

profjress   in   the  development 

oC    the    electric,    by    Dougla* 

Sutherland     Manin,    iS,     85 

charging    load  :    A    Canadian 

outlook,    Ihe,    244 
Committee,   tleciric,  921,  l.Wij 
in    England,    Ihe   electric,   '<U5 
Openmgs  for   the  electric,  987 
,,        lest,    An    electrical,    796 
,,        The  electric,   by  J.    W.   Beau- 
champ,    236 
„        trial.    Electric,    1,006 
Vehicles  at  the  Paris  .Motor  Exhibition. 
Electrical,     796 
,,        Cheap    American    electric,    996 
,,         Edison    electric,     741 

Electric,    481,    496 
,,        in    Germany,    Electrical,    931 
,,        ,  New   London  showrooms  for 

electric,    931 
„        The   G.P.O.    and    electric,   233 
Vickers    pi.tent    S.B.     system    of    train 

lighting,    406 
Victorian     Institute    of     Electrical     En- 
gineers,   186 
"  Vita  "    electric    heater.    The,    212 
"  Volt  "  in  1766,   What  was  a,  697 


TXT  AGES   at   Nelson,   Municipal,   266 
»  »        „        Australian        electricians'. 

881 
,,         movement,  London   electri- 
cia»s',     712,     796,     924. 
1,008  ' 

„        payment.     Piecework     and 
bonus     systems     of,      bv 
"  Zahler,"    204 
Sheffield      electrical      wor- 
'  kers',   66 
„        Tramway     workers',    832 
Waste    heat    station.    The    first    muni- 

cipal,   162,   179 
Water-power      in      Catalonia.      Electric 
uridertakings   and.    1.030 
„      sterilisation   by   ultra-violet  ravs, 

516 
„      supply     for     internal-combustion 
engines,   by   .A.    N.   Rye.   164 
Waterways,    Inland,   811 

"  The        improvement       and 

unification     of      English, 
678 
Watt-hour    meters.    Timing.    233 
"  Weak<urrent  "     industries     in     Ger- 
many,   The,    415 
Weaving    shed    at    Bradford,    An    elec- 
trically-driven,   835 
Welding,    Electrical,   997 
West     Hartlepool,     Electricity     develoo- 

ments   in,    179 
^^'h'te,    .Memorial    to   Sir   William,    143 
967  ' 

Wills,  187,  226.  506.  713.  884.  1.042 
Winders   on    the    Rind,    Variable   speed 

cascade,"  992 
Winding    di.ngram    in    the    works,    Th*-, 
by   G.   .Moores.  844 
„  diagrams,   "  Zig-zag,"   by   H 

MacCallum.    1.047 
gear,     .\    novel     construction 
in    electric.    722 
\v  "J    •,.   '"Scottish  pits.   Electric.  682 
Windmills     for     generating     electricity. 

Window  lighting.  EfTective.  by  "  Whis- 
tlefield.    975 

Wind-power  for  the  generation  of  elec- 
trical   energy,    by    W.    H.    Myers. 

Wire.    Pladuram.    923 
W'ireless    .Advisory    Committee.    .A.    121 
contract.    The    Marconi    Impe- 
rial.   161.    243 
radiations.   .Absorption   of,    122 
school.    .A    Glasgow.    287 
signals   received   at   Liverpool. 
Effect    of    atmospheric    con- 
dit'c  ns   on    the    strencth    of, 
bv    Prof.    E.    W.    Marchant. 
633 
Society,   New.  505.  882 
.,  station.    .A    Siberian.    59 

stations,    .Australian.    386 
system.    Imoerinl.    250 
systems.   .Arc   and   spark.   631 

.,  telegrnphy.        .Atmnsnheric       re 

fraction    and    absorn'ion    in, 
by  W.  H.  Eccles.  633 
,.  time     signals     and     taxation. 

761 
,,  train     control.     The     Prentice 

automatic  svstem  of.  343 
Woman     charsre     engineer,     Mrs.     Wil- 
liams.   545 
Workshop    flooring,    bv    W.    H.    Booth. 

397 
Works    shop    order    svstems,    by    .A.    E. 

BreTi-erton.    1.058 
World's    hvdro-electric    resources.    The, 
1.039 


'7IG-ZAG     winding    diagrams,     by  H. 

MncCallum.    1.047 
Zinc.   Electrometallurgy  of.   408 


xn 


THE    ELECTRICAL    REVIEW— INDEX. 


[January  9, 1914. 


INDEX    TO    PUBLISHED    SPECIFICATIONS    OF    PATENTS. 


1311. 

A   ISEY,  C.  H.  (29.120),  160 

1312. 

A  BBATECOLA,   L.   (23,542),   320 

Ackermann,   P.   (27,090),  320 

Adams      Manufacturing      Co.,      A.      H. 

Curtis,  &  A.  H.  Mackley  (22,747). 

768 
Ahner,   B.   (25,153),  940 
Aitken,  \V.   (12,973,  12,974)  (12,975),  40; 

(14,317),       120;       (14.318),       160. 

(15,292),   200;    (16,906),   320. 
Akt.-Ges.  Brown,  Boveri  4  Cie  (27,069), 

728 
Albrccht.   M.    (26,347),   560 
Allen,   E.  A.,  and  H.   I.  Allen   (26,169), 

240 
Allgemeine    Electricitats    Gcs.     (23,372), 

440 
Allison,  C.  A.   (29,238),  80 
Allwood,   H.,  and   British   Insulated  and 

Helsbv   Cables,   Ltd.    (15,706),   200 
Angold,     A.'    E..     and     A.     H.     Railing 

(21,411),  80 
Aron  Elektricitatszahlerfabrik  Gcs.,  H., 
and  H.  Gottschalk  (18,809).  400 
„  L.  J.,  and  C.  Weiner  (9,154),  200 
Ashton,  A.  W.  (17,386),  80 
Asprey,  L.,  and  E.  Farrow  (26,194),  040 
Ateliers  de  Constructions  Electriques  du 

Nord   et   de   I'Est   (25,207),   560 
Automatic  Telephone  Manufacturing  Co. 

(13,970,     13,971,     13,972,     13,973, 

13,974,  and   13,975),   120;    (19,255), 

480;    (19,251,   19,252,   19,254),  520; 

(19,249.  19,250,  19,253).  684 

BALFOUR,  W.  H.  (16,7941,  120 
N.      H.,      and      A.      B. 
Hitchin    (19,264),    480 
Barker,  J.,  and  Birmingham  Metal  and 

Munitions  Co.   (17,756),   120 
Barlow.    F.    (25,258),   200 
Bartschi,  O.   (19,963),  360 
Beaver,    C.    J.,    and    E.    A.    Claremont 

(22,355),   940 
Becker,    F.    A.    (27,535),    240;    (12,908), 

560 
Beger,   A.    (23,824),   40 
Bellamy,   W.,  J.   Dolphin,   and  A.   Rose 

(17,102),    160 
Belling,   C.    R.    (19,054).   440 
Bennett,   W.    H.    (28,270),   440 
Berdon,   A.   E.    (20,225),  560 
Bergius,  Dr.   F.   (19,002),  360 
Bergman,  B.  J.   G.   (14,846),  728 
Berry,  A.  F.  (23,860).  812;  (23.940),  852 
„       H.     H.,    and    W.    J.     Markham 
(22,118),  728 
Beuttell,   A.   W.    (16,307),   160;    (22,990), 

812;    (23,774),   812 
Bickley,  E.  H.  (29,881),  560 
Bigwood,  H.  M.,  Brotherton  Tubes  and 
Conduits   Ltd..   and    F.   H.  Terry 
(26,953),  1,064 
Birmingham   Metal   and   Munitions  Co., 

and   J.    Barker    (17,756),   120 
Blackstone,    E.    C,    F.    Carter,    and    E. 

Carter    (29,122),    600 
Blades,    R.    W.,    and    British    Insulated 
and    Helsby    Cables,    Ltd.    (29,783), 
940 
Blair,  W.,  Sunderland  Forge  and  Engi- 
neering   Co.,     Ltd.,    and     H.     D. 
Wight    (13,797),   80 
Blathy,   O.   T.    (29,566),   80 
Blondel,    A.    (28,297),   440 
Boardman,    R.    V.,   and    F.    (29,160),   40 
Bolton,    R.    A.    R.,    and    Siemens    Bros. 
Dynamo  Works.  Ltd.  (27,874),  480 
Bonnin,   B.    (15,841),   80 
Booth,    G.    W..    and    J.    F.    Booth,    and 

A.    H.   Wilkinson    (23.211),   812 
Bosch,    R.    (27.403),    40;    (27,961),    120; 

(24,533),   560 
Boult,   A.   J.   (18,262),  400 
Bowden,  F.  H..  .ind  E.  F.  M.  Branson 

(20,293),   560 
Brown,    S.    G.    (24,043),    812 
Bramc,    W.     A.,     and     G.     P.     M.     Lee 
(16,475),       240;        (1&,746\       320; 
(26.76.5),       728;       (23,096),       768; 
(26.504).    984 
Branson,   E.   F.   M.,  and  F.   H.  Bowden 

(20,293),  560 
Brettell,    F.   G.    (14,192),   120 
Bristol     W.Tgon     and     Carriage     Works 
Co.,  &  W.  A.  B.  Copsey  (25,374), 
600 
British   Ever-Rendv   Electricnl  Co.,  The, 
and     S.  '  Stern     (29.302),     120; 
(19.4.'-.l).   480:    (19.318).   480 
',,-,>,te!       I"'!       H"'sbv      C-blos 
Ltd..  and  H.  Allwood  (15,706), 
200 
,,       Insiil-ited     .Tnd      Helsliv     Cables, 
Ltd..      and      R.      W.      Blades 
(29.7H31.    940 
•^Hom'!-^1-HoMston     Co.      (1R.?'>01, 
1P-<R>     in.    no^9K\     13.37-1\ 
■     -  !■»%        on  nr•-«^       ifjn. 

"■>n        01-  noo^      <no- 

.IR.a-i).  (21  <^671.  440;  (16  800), 
■-">  r^RA\  '93  r7r,\  ('>7.5''fil, 
4''0:  (?Ofifi''V  (20.744),  (27. 433), 
.■ifiO:  (21  ."63).  640;  (29.4491, 
(23.0861.  684;  (23..'594),  (28,122), 
768;  (20,849).  (24.4.';2),  (29,842), 
812;  (24,fl.S8),  8.12;  (24.2.=;.';) 
896:  (25.370),  040:  (18,300). 
(27,432).    984;    (27,312),    1,064 


British   Thomson-Houston   Co.,   E.    Gar- 
ion,  and  A.  H.  St.  C  Watson 
(27,758),  896;   (27,235).  984 
,.      Thomson-Houston    Co.,     and     F. 

Holden    (28,227).    768 
,,       Thomson-Houston    Co.,    and    C. 
McCarthy-Jones    (25,286),    940 
,.      Thomson-Houston  Co.,  and  A.  H. 
St.     Croix     Watson     (26,597). 
480 
,,      Thomson-Houston        Co.,        and 
H.    W.    Taylor    (21,806),    320 
,>      Thomson-Houston   Co.,   and  F.  P. 
Whitakcr       •  (21,762),  80; 

(25,704).   160 
Thomson-Houston   Co.,   and  .\.  V. 
Young   (14,378),   40 
„       Wcstinghouse  Electric  and   Man- 
ufacturing   Co.    (20,809),    440 
Broadbent,   F.    (14,088),   80 
Broadhead.    J.    W..    and    R.    Dempster 

and   Son,   Ltd.   (24,263),  400 
Brook,   P.   S.,  and  J.  A.   Hirst   (28,635), 

984 
Brooks,   B.,  and  W.   Holt   (18,764),  120; 

(18,913),  440;    (25,420),   640 
Brotherton     Tubes     &     Conduits,     Ltd.. 
F.  H.  Terry,  and  H.  M.  Bigwood 
(26,953),    1,064 
Brown,  A.   C.    (22,649),   768 
Bruce,   W.    M.,   Junr.    (24,409),   896 
Brvan,  A.,  and  L.  F.  Mountfort  (19,20.3), 

480 
Buckham,   G.   T.,   and   Sir  A.   T.   Daw- 
son   (19,585),   560 
Bullock,  A.  R.  (19,000),  480 
Burberv,    H.    W.,    E.    N.    Hillier,    and 

W.   A.  Thompson   (24,596),  240 
Burgstaller,      Dr.      S.,      and      Dr.      P. 

Schwarzkopf    (13,282),    600 
Bvng,   L.   G.,  and   G.   Maurice   (17,247), 
160 


c 


ANNOCK.  F.   B.   (22,952),  768 


Carlstedt,    R.    (17,666),   320 

Carter,     F.,     E.     Carter,     and     E.     C. 

Blackstone    (29,122),   600 
Case,    F.    E.    (27,837),   812 
Cash,  T.  C,  and   H.  Hirst  (29,348),  896 
Cervenka,   E.   (16,885),  240 
Chamberlain     &     Hookham,     Ltd.,     and 

S.   H.   Holden    (19,118),  520 
Chapman,   H.   F.    (13.208),   40 
Charle';.    W.    J.    (22,387),    80;    (22,477), 

560 
Cheatham,   R.   V.    (14,739),   160 
Chemische     Fabrik     von     Hevden     Akt- 

Ges.   (25.976),  .896 
Chessin,.A.   (21,610),  684    . 
Chetwynd,   L.   W.   P.    (24,768),   896 
Claremont,    E.    A.,    and    C.    J.    Beaver 

(22,355),    940 
Clarke,   A.   (15,127),   160  .    . 

Clark,    W.    A.,    and    H.    G.    Longford 

(20,775),    200     ■ 
Clausen.    H.    P.    (14,945),    160;    (15,057). 

200 
Coates,     F.,     and    A.    Revrolle    ■"!;    Co. 

(18,210),    400 
Collins,   G.   H.,   and   H.   F.    (20,, /")1,   40 
(20,776),   40 
„      R.   v.,  (5,703),   80 
Collings,  J.  H.,  and  J.  Railing  (27,503), 

896 
Colonna,   A.    (18.369),   40 
Compagnie     Francaise   pour     I'Exploita- 
tion    des    Procedes    Thom- 
son-Houston    (19,537),    80 
,,  G^nirale       Radiotelegraph- 

ique    (29.375),    120 
Conner,    M.    S.    (23.812),   240   . 

M.   S.,   and   J.   Healey    (19,807), 

40 
M.  S.,  and  A.  R.  Kahl  (24,098), 
560 
Cooper,   W.    R.    (17.388).   320 
Coplans,   M.   (19,113),  480 
Copsey,   W.   A.   B.,   and   Bristol   Wagon 

and  Carriage  Works  Co.  (25,374), 

600 
Corney,  W.   D.   Le,  and   Siemens  Bros. 

and  Co.  (28,646),  200 
Coster,  J.  De  (25,861),  984 
Cottier,     E.     P.,     and     H.     L.     Downes 

(21,971),    600 
Coventry.     H.     G.,     and     G.     Rushton 

(28,979),    896 
Co.x,     W.     G.     H.,     and     Electric     and 

Ordnance  Accessories  Co.  (20,2521, 

120 
Craven,    P.    P.    (11,306).    120 
Crepin,   J.   J.    H.,   and    M.   E.   M.    Hag- 

nauer   (25,647),   9S4 
Cross,    E.    (19,825),    560 
Curtis.    A.     H.,    A.     H.     Maeklev.    and 

Adrims  Manufacturing  Co.  (22,747), 

768 

DAMEY,   C.    (27,276),   812 
„  C,     C.     M.     Escare.     and 

P.  F    Escare  (15,456),  240 
T^-innenberrt.    E.    (30.111),   ."iOO 
n-irker      \      H  .    and    J-    Stone    &    Co. 

'13. 78.1).  «0 
Dirr.T'nn,      P.,      H        Pnrfer,      and      G. 

<;r-ha;Me   (i9.=;<i3),   ^e>0 

n-ividson.    G.    (26.14.151.    320 

Divies,    C.    H.    (18.654),   480 

Davis,  W.  J.,  and  C.  E.  Hunter  (14,576), 

120 
Dawson,    T.    (23,402),   600 

Sir    A.    T..    and    G.    T.    Buck- 
ham   (10,585),  ,560 
„        P.,   R.   H.   Houghton,  and  W. 
White   (18,145).   400 


l)it;..nhaidi.   B.    (20,499),   1,1)64 
Delasson,   E.,   .ind   G.   Michand   (20,557), 

240 
Dempster,     R.,     and     Sons,     Ltd.,     and 

J.    W.    Broadhead    (24,263),   400 
Denes,   O..   and   L.   Timar   (24,647),  300 
Denny,     A.,     and     F.     T.     Kdgecoinhe 

(27,484),   684 
Deri,    M.    (14,236),    80 
Digbv,  T.  J.  (26,356),  560 
Dolphin,  J..  A.   Rose,  and   W.   Bellamy 

(17,102),   160 
Donisthorpe,  E.  S.  (21,195),  600 
Donovan,   G.   O.    (14,036),   80 
Doran,   J.    G.    (20,270),   684 
Downes,     H.     L.,     and     E.     P.     Cottier 

(21,971),  600 
Dubilier,   W.   (8,197),   240;    (19,763),   320 
Ducellier,    L.,   and    H.   Guillon,   320 
Duddell,    W.,    H.    W.    Handcock,    and 

A.    H.    Dykes    (25,333),   684 
Dunlop   Pneumatic   Tire  Co.,   Ltd.,   and 

F.   J.   Keegan    (17,583),   360 
Dussaud,    F.    (5,424),    40 
Dutertre,  G.  E..  and  C.  Jacquel  (23,748), 

852 
Dver,  A.  H.  S.   (13.695),  320 
Dykes,  A.   H.,  W.   Duddell,  and  H.  W. 

Handcock    (25,333).    684 


EDGECOMBE,  F.  T.,  and  A.  Dcnnv 
(27,484),    684 
Edwards,   E.   A.    (16,318),   40 

„  E.     E.,     and     J.     N.     Mollett 

(19,621),   80 
Eisemann,    Ernst,   &   Co.,   and    E.    Eise 

mann    (29,291),   360 
Electrical  Conduits,   Ltd.,   and  J.   R.  A. 
Hemming    (16,104),    320 
„         Power     Storage    Co.,    W.     H. 
Hanson,   and   H.  L.   Lan^;,- 
ton    (22,738),   728 
Electric  Construction  Co.,  and  N.  Pensa- 
bene    (7,651),   200 
,,      and    Ordnance    Accessories    Co., 
and    W.   G.    H.   Cox    (20,2521, 
120 
Electromoteren-Werke    Hermann     Grad- 
enwitz   (12,833),  40;   (15,920),   160 
Ellero,   U.   (24.758),  728 
Ellison,    G.    (22,423),    320 

„      G.,  and  R.   H.   Mueller  (22,959), 
240 
Ell,  W.  H.,  and  J.   Miller  (28,228),  120 
Emmott,  R.,  and  J.  T.  Pollard  (25,195), 

940 
Entz,   J.    B.    (25,386),   400 
Escare,    C.    M.,    P.    F.    Escare,    and    C. 

Damey    (15,456),    240    .     ... 
Etchells.    Congdon    &    Muir,    Ltd.,  -and 
F.    Muir    (27,482),    728 


T7AIRBROTHER,    H.    (29,698),    896 

Farber,  F.  (20,352),  600 

Farkas,    K.    (14,655),    120 

Farmer,     G.     A.,     E.     Read,     and     T. 

Gibson    (22,494),   80 
Farrell,    S.   A.,    and    E.    Saqui    (15,279), 

200 
Farrow,  E.,  and  L.  Asprey  (26,194),  910 
Fergusson,   J.   C.    (22,568),   940 
Ferranti,  Ltd.,  and  J.  Roothan  (17,980), 

360 
Firth,  H.  W.,  and  E.  W.  Leake  (25,991), 

360 
Fischer,  C.   (23,869).  120 

C.  H.   (23,475),  768 
Flaman,  N.  C.   E.   (26.68.5).  320 
Forrester,   H.   J.   C.    (25,313),   76S 
Foster,  J.  T.,  L.  H.  Marlor,  and  T.  G. 

Hanns   (23,607),   812 
Fothergill,   H.,   and   C-  Grahame  White 

(16,992),    520 
Freeman,    E.    R.    (21,415),   852 
Frenkel.   L.    (12,580),   40 
Friedman,  N.,  and  I.  Friedman  (19,429), 

520 
Froger,   A.    P.    (26.893),   984 
Fuchs,  L.   F.   (41.339),  120 
Fuller,    G.,    L.    Fuller,    and    O.    J.    A. 

Fuller  (22,053),  684 
Fuss,    M.    (28,061),   440 


G 


ALE,   J.    R.   C.    (24,142),   812 


Garton,   F  ,   A.   H.   St.   C.   Watson,   and 

British       Thomson-Houston       Co. 

(27,758),    896;    (27,235^,    984 
Gasiorwski,    K.    (26.485),   200 
Gath,   J.    H.    (23,279),   812 
Gell,   J.   (12,847),   40 
Gibson,    T.,    G.     A.    Farmer,    and     E. 

Read    (22.494),    80 
Gill,   J.   H.    (29.928).   200 
Girardeau,  E.  (24,345),  40;   (11,703),  480; 

(25,356),   896 
Girvin,  C.  W.   (22.270),  480 
Godin,   A.   A.   (29.149),  240 
Goss,  F.   (26.502).  40 
Gottschalk,    F.    (26.964'>.   684 

,,  H..    and    H.    .'kron    Elektri- 

cit.'ifsr-.hlerfTbrik  Ges. 

(18,809).    400 
Gourdon,  T.  (13,8041.  80 
Gov,  W.  (18.271).  120 
Grabham,   A.    I.   (27,.500),   684 
Graemiger.   B.   (24  .54P.  640 
Graham,    E.    A.    (25.911),    684 

.,         and   Latham,  Ltd.,  and   H.   R. 
Latham   (17.5391.  360 
Green.  H.  H.  R.  (20,831),  600;  (22,646). 

728 


(iriiiislead,    \V.    H.,    :ind   Siemens   Bros. 

and      Co.,      Lid.      (14,564),      120; 

(28,824).   120 
Gritman,    A.     D.,    and    W.     B.     Purvis 

(26,344),    560 
(Jrossi,    S.     (21,533),    320 
C.rundell,   A.   G.   (28,349),   812 
(irundv,   H.   H.   (18,017),  240 
Guillon.    H.,   and    L.    Ducellier   (16,.534), 

320 

HABERL,     C,     and     W.     Huttman 
(25,787),    120 
Haddan,   R.  (23,597),  200;   (17,749).  360; 

(29,999),   360;   (29,372),  480 
Hagnauer,    M.     E.     M.,    and    J.    J.    H. 

Crepin  (25,647),  984 
Hall,  J.  P.  (10,599),  400 
Hamilton,      W.,      and      Ferranti,      Ltd. 

(26  359)     940 
Hammer,'  L. 'g.    (24,408).  320;   (29,036). 

768 
Handcock.    H.    W..    A.    H.    Dvkes.    and 

W.    Duddell    (25,333),   684 
Hann,  T.   G.,   J.   T.   Foster,  and   L.   H. 

Marlor    (23,607),    812 
Hanson,   W.   H.,   H.    L.    Langston,   and 

Electrical      Power      Storage      Co. 

(22,738),   728 
Harriman,  W.  A.,  and  A.  ReyroUe  and 

Co.    (13,997),   120      . 
Harrison,     F.,     and     F.     L.     Harrison 
(24,571),    400     • 
H.  T.   (15,065),  16ff 
M.    E.    (27,155).   684 
Hartley,    J,    (27,473),    560 
Hartmann  and  Braun  Akt.-Ges.  (19,913), 

120;   (21.917).  560 
Hawdon,   A.   F.    (27,351),  896 
Haworth,     H.     F.,     and     the     Thomas 

Transmission,    Ltd.    (14,396).    120 
Healey,  J.,   and   M.   S.  Conner   (19,807), 

40 
Helfenslein,    A.    (13,577),    80 
Hemming,  J.  R.  A.,  and  Electrical  Con- 
duits, Ltd.   (16,104),  320 
Hentzel,   J.   von    (28,3.59),   120 
Herwig,   M.  A.   (15,927),  240 
Heurtlev,    E.   S.    (13,155),   40 
Hicks,  J.   R.   (21,007),  600 
Higgins,    E.    (22.280),    684 
Hill.  T.   H.   (22,412),  728 
Hillier,    E.    N.,   W.    A.   Thompson,    and 

H.    W.    Burbery    (24,596),   240 
Hiltz,   G.   S.    (14,837),   160 
Hinzpeter,  A.   (13,807),  120 
Hirst.  J.  A.,  and   P.   S.   Brook  (28,635), 
984 
„      H.,  and  T.  C.  Cash  (29,348),  896 
„       H.,  and  G.  Maurice  (29,3.50).  940 
Hitchin.     A.     B.,     and     N.     H.     Balfour 

(19,264),   480 
Hoadley,   E.    E.,   H.   J.   Railing,   and   J. 

Strachan    (23,917),    360 
Holden,  F.,  and  British  Thomson-Hous- 
ton Co.,  768 
„       S.    H.,    and    Chamberlain    and 
Hookham.  Ltd.  (19,118),  520; 
(28,316),   768 
Holder,    G.    A.    (29.626),    600 
Holmes,  J.  H.  (22,985),  728 
Holt,  W.,  and   B.   Brooks   (18.764),   120; 

(18,9131,    440;    (25,4201,    640 
Hoofnagle,   W.   T.    (20.950),   640 
Hoppock,    M.    J.,    Junr.,    and    A.    Stout 

(22,231),  40 
Horton.   B.    D.   (26.671),   320 
J.    W.    (23,9771,   320 
Houghton,    R.    H.,    W.    White,   and    P. 

Dawson    (18,145).    400 
Howard,   A.   H,    (24,237),   360 

n        J-     W.,     and     .Siemens     Bros. 
Dvnamo  Works.  Ltd. 

(18,087),   40 
Hudson,  J.  L.   (14.385).  360 
Hunt,  A,   H.  (17.849).  80 
Hunte,   H.    (16.126),   240 
Hunter.     C.     E,,     and     W.     J.     Davis 

(14,576).   120 
Huttmann,  W.,  and  C.   Haberl   (25,787), 

120 


I 


RWIN,  J.  T.   (27,348),  896 


T  ACKSOX,  J.   H.   (28,929),  896 

James,  J.   E.   (19,297),  320 
Jennines,    H.    (16.678),   560 
Joel,    H.    F.,    Senr.    (24,443).    896 
Johnson,   A.   L.   (14,143),   120 

F.   A.    L.    (23.605).   80 
loris,    H.    (28.8161.   .560 
justice,   P.   M.   (28,479),  400 

KAHL.    A.    R..    and    M.    S.    Conne 
f24.0f91,    .560 
Kast,    Dr.    H.    (19,006),    852 
Keegan.   F.   J.,   and    Dimlon   Pneumatic 

Tire  Co..   Ltd.   (17..583),  360 
Keith,    A.    E.    (15.072).    160 
Kellv,  K.  W.,  and  H.  C    Snook  (24.046). 

480 
Kennedy,   T.   N.   C.   (22.131V   440 
Kercher.    A.    ].    (19.7.i41,    (19.771),   560 
Kitsee,   T.    (14.8801.   40 
Klein,  C.    T.   (19,0731,   480 
Knapton,    W,    A.    (27.8,=i4),    400 
Kramer.   J.   (23.7.501.   640 
Krebs,  L.   (16,024),  200 


L 


AGUS,  R.   (21.351),  320 


Laidlaw,  E,  A,,  and  Siemens  Bros,  and 
Co.    (25,673).    940 


January  9,  1914.] 


THE     ELECTRICAL    REVIEW— INDEX. 


ztti 


Lake,  W.  E.  (24.343),  120;  (17,752).  320; 

(20,560).    400;     (18.444).     (20,357>. 

440;    (19,ol4j,    5(i0;    (Zi,G6'Jj,   812; 

(24.154),   806 
Lambert.    W.    R.    (18,275),    160 
Lancashire   Dynamo  &   Motor  Co.,  R.  S. 

McLeod,  and  J.  H.  Wild  (18,777). 

320 
Landis,  and  Gyr  (22,502),  120;  (22,591), 

7C8 
Lange,  G.   (18,479),  440 
Langston.      H.      L..      Electrical      Power 

Storage  Co.,   and   W.    H.    Hanson 

(22,738).  728 
Latham,  H.  R.,  and  Graham  &  Latham, 

Ltd.  (17,539),  360 
Lawrence,   B.   (14,324),   120 
Lee,    G.    P.     M.,    and     \V.    A.     Brame 

(16.475),       240;       (13,746),       320; 

(26,765),       728;       (23,096),       768; 

(26.504),     984 
Leiser,   H.    (22,041),    728 
Leitner,    H.    (16,174),   40;    (23,273),   360; 

v23,430),    768 
Liuntstrom,   1-.   (24,484),  240 
Lodee,  Sir  O.  J.,  and  L.  Lodge  (29,268), 

1,064 
Lcewenthal.  J.   (27,651),  360 
Longford,    H.    G.,    and    W.    A.    Clnrlc 

(20,775),   200 
Lowe,   W.   H.    (27,634),  728 
Ludwig    Macho    &    Co.    (16,900),    320 
Lyons,    W.   J.    (10,911),   80 


McCALLUM.    M..    and    W.    Richard- 
son   (29,328),   684 
McLean,   M.  A.   (17,391),   40 
McLeod,     R.     S.,     J.      H.     Wild,     and 
Lancashire        Dynamo     &     Motor 
Co.,    Ltd.    (18,777),   320 
McPherson,    A.    (20,464),   200 
McQuade,    A.    K.    (23,639),    768 
Macklev,   A.   H.,   Adams   Manufacturing 
Co.,    and    A.    H.    Curtis    (22,747), 
768 
Major,    C.    G.,    and    Smith,    Major,    and 
Stevens,        Ltd.        (26,935),       896; 
(29,778),  984 
Malcolm,   J.    A.    (10,542),   40 
Marino,    P.    (20,180),    560 
Q.    (12,642),    560 
Markham,    W.    J.,    and    H.    H.    Berry 

(22,118),   728 
Marks,   E.  C.   R..  (18,109),  40;   (23,150), 
160;     (15.961),    200;     (15,958^ 
440;    (12,592),   520 
„      F.   C.    R.    (22,258),    684 
Marlor,  L.  H.,  T.  G.  Hann,  and  J.  T. 

Foster  (23,607),  812 
Marr,    A.    (21,664).    640;    (23,240),    768 
Martin,  J.  (21,641),  684 
Maschinenbau-  Anstalt  Humboldt  (9,147), 

120;    (24,6431,    200 
Mascord,  G.  W.   (19,661),  560 
Maurice,  G..  and  L.   G.   Byng   (17,247), 
160 
„      G.,    and    H.    Hirst    (29,350),    940 
Maver,    L.    H.    (29,569),    40 
McBertv,  F.   R.   (25,174),  684 
Meckel,   A.    (13,6151,   80 
Michaud.   G..   and   E.    Delasson   (20,557), 

240 
Miller,  J.,  and  W.  H.  Ell   (28,228),  120 
„       H.      P.      E.,      and      E.      Tetlow 
(24,238),  896 
Miram,   K.   (27.922),  200 
Moller,   E.   (17,8401.  360 

.,       E.  C.   (27,530),  640 
Mollett.    J.     N.,     and     E.     E.     Edwards 

(19,621),  80 
Moretti,   R.   (16,164),   320 
Morgan.    D.   J.    (13.463),   240 

„       Crucible   Co..   and   C."  W.   Spiers 
(24,626).  684 
Morisot,   E.    (29,1761.   1,064 
Morrison,    W.    (21,6121,   684 
Mort,    J.    E.,    and    E.    Warren    (22,6961, 

400 
Mountfort,  L.  F.,  and  A.  Brvan  (19  20.31 

480 
Moyes,  J.,  and  C.  A.  Stevenson  (13,910), 

Mueller.  R.  H.,  and  G.  Ellison  (22,959), 

240 
Muir,    F.,    and    Etchells,    Congdon    and 
Muir   (27,4821,   728 

"      ■'"(li!'225)?"40  ""■    ^-    '''•    """''" 
MuIIer.   A.    R.   (27.738),  560 

a4,225).^40''''    ""'    ^-    ^'-    """''' 
^"""940^'   ^"''    ^'  ^'   ^^^^°"    (^'■•9")' 


]^^.^SH.   H.  R.   (23,451),  768 

Nathan,   J.    (24,131).   600 
Kchmer,    F.    (18,799),    240 
Nelson,    I.   T.,   and   J.    Murray    (27,911) 
940  '' 

Neubur^er,    H.    (23.887).    852 
^'irholson,    .\.    M.    (24.1361     812 
Nxblf,  A.   G.   (25,4871.   728 
No,lon,  A.  L.  C.  240 
Norh,  G.   (16.730),  200 


Q   rL.VHFRTV.    n.    H      25  531).    81" 

n\  >b^m.   n.    (24.438).    600 

^'^^"- of^^  "^  ■      '"''     S.     K.     Thoresen 

'24.691).    728 
Ormrod,     J.    H..     W.    J.     Purdue,    and 

r..-r     ^   ?•  P'"''""^'   f23.,5201.  440 
O  Toole,  J.  J.  (29.73.51.  320 
Otway    A.  E.,  J.  H.  Ormrod,  and  W.  I 
Purdue    (23,520),    440 


pAKENHAM,   W.   L.    (24,361).  200 

Palmer.  V.  (23,344),  600 

Parker,    W.    J.    (21,115j,    440;    (21,274), 

560 
Parkes,   F.    (20,805),   640 
Pasqualine,    L.    (13,660),   40 
Paxton,   A.    (14,547),   320 
Pehrsson,   C.    E.    (18,462),    400 
Pensabene,    N..    and    Electric    Construc- 

.    lion   Co.    (7.651),   200 
Petithory,    E.    A.,    and'    Siemens    Bros. 

and    Co..    Ltd.    (25,237),    896 
Pickard,    T.    B.    (29,736).    40 
Pinkerton.    C.    B.,    and    A.    E.    Wason 

(21,974),   896 
Pinney,     H.     A.,     and     A.     H.     Taylor 

(19,921),  560 
Pintsch,    Akt-Ges.,   Julius    (15,48.5),    160; 

(15.486),   200;    (23,854),   812 
Piper,    H.    J.,    and    R.    A.    Bridgwater 

(19,064),   440 
Plaisant,    G.    (26,177),    890 
I'lecher,   A.   (13.157),  240 
Plohl,   M.   (18,893),   400 
PoUak,   A.    (16,782),   480 

J.   E.   (20,446),  320 
Pollard,  J.  T.,  and  R.   Emmott   (25,195), 

940 
Pope's   Electric   Lamp   Co.   (22,548),  768 
Porak,    I.    (16,671),    160 
Porter,    H.,    G.    .Schaiblo,    and    F.    Dar- 

ragon  (19,593),  560 
PouUon.  G.  (22,209),  600 
Prentice,   H.   B.,  and   H.  Atlay   (23,014). 

768 
Pri<c,    S.    L.    (19,345),   728 
„      W.  A.   (22,524),  768 
Prim,  A.  W.,  and  F.  W.  Roper  (16,317), 

240 
Purdue,  W.  J.,  A.  E.  Otway,  and  J.  H. 

Ormrod    (23,520),    440' 
Purvis,     W.     B.,    and    A.    D.    Gritman 
(26,344),   560 


Q 


UAIN,  J.  R.  (22,854),  768;  (26,548), 
1,064 


RAILING,  A.   H.,  and  A.   E.  Angold 
(21,411),    80 
M.   J.,   and   J.   H.   Collings 
(27,503),    896 
,,  A.   H.,  and  C.  C.  Garrard 

(21.120).  320 
,,  H.    J.,    J.    Strachan,    and 

E.    E.    Hoadley    (23,917), 
360 
Read,  E.,  T.  Gibson,  and  G.  A.  Farmer 

(22,494),  80 
Renouf,   E.   de   F.   (29,453),   812 
Reyrolle,    A.,    &    Co.,     and    F.    Coates 
(18,210),    400 
,.        A.,   &   Co.,   and    W.   A.    Harri- 
man   (13,997),   120 
Richardson,   S.   T.    (20,580),   320 

W.,     and     M.     McCallum 
(29,328),  684 
Riley,  A.  J.   (23,404),  480 
Roberts,     A.     E.,     and     P.     S.     Turner 

(30,060),  440 
Robin,   J.   T.    (26,186),   984 
Robinson,    R.,    and    A.    Turpin    (25,499), 
896  r       V     ,      „ 

Rolfe,  A.   (14,056),  640 

Roothaan.      J..      .and       Ferranti,       Ltd. 

(17,980),   360 
Roper    ^\  W.,  and  A.  W.  Prim  (16,317), 

Rose,   A.,   W.   Bellamy,   and    T.   Dolphin 

(17,102),   160 
Rosenberg,    P.    (28,772),    984 
Rothwell,     J.     H.,     and     W.     Thomson 

(14.202),    120 
Routin,   J.   L.   (24.751).   360 
Rouzet,   L.   (12,687),   560 
Rushton,     G.,     and     H.     G.     Coventry 

(28,979),    896 


ST.     Croix     Watson,     A.      H.,     and 
British       Thomson-Houston       Co. 

(26,597).    480 
-Samaia,    D.    (9.6371,   160 
Saqui,    E.,    and    S.    A.    Farrell    (15,279), 

200  ' 

-Sarel,    C.     (26,639),    896 
Schaible,     G..     F.     Darragon,     and     H. 

Porter   (19,5931,   560 
Schofield,    L.    (21,209).    1,064 
Scholes,  W.  (13,4011,  80 
Scholler,    L.    (24.954),    120 
Schreiber.     H.     P..     and     H.     B.     Van 

Daalen    (17,306).   360 
Schuler.    L.    (18.184).   ,320 
Schwarzkopf,      Dr.      P.,      and      Dr.      S 

Burgstaller    (13,2821.    600 
-Scott.    E.    K.    (14.8711.    .360 
.Seropian,    S.    B.    (26,603).    1.064 
Severy.     M.     L.,     and     G.     B.     Sinrlnir 

(19.8701.       480,       (19.869),       560; 

(19,8681.    728 
Sheen.  S  ,  and  W.  W.  Timpw^Il  ("0  "95N 

600 
•Shepherd.  W.  H..  and  A.  E.  .McKechnic 

(11,479),   440 
Sibley,   J.   T.    (18.422),   440 
Siemens    Bros.    &•   Co.    (28.64.".).    SO 

Bros,  .t  Co..  and   W     H     C'-.n- 
,.r..l     '■!4  ';'!«         -.-     ^ . 

h\v    '?S'6r3^     "ii 
'Vis     '{    r-        -  <   "      1^     ■ 
Cornev    (?8.64fiV    "0(1 
,.         Bros.    X-   Cn..    -ind    P.    .\     p,>t;. 
thorv    (25.2371.    896 
Bros.   Dynamo  Works   (18.013) 
360 
,1         Bros.      Dvnamo     Works,      anrf 
R.  A.  R.  Bolton  (27,874),  480 


Siemens    Bros.     Dynamo     Work*,     and 
J.   W.   Howard   llH,0h7),  40 
„         Bros.      Dynamo     Works,      and 

E.   O.   KiefJer   (2;  -I 

,,        and    HaUke  Akt-<-  ,')), 

120;     (28,751;,    {Zj,-Jij,    SM; 
(18,498j,    640 
-Schuckertwv-rke   Ce».    (25,238), 
(25,831),   320;    (26,439),   5fiO 
„         Schuckrrtwerke         G.  m.  b,  H. 
(28.483),    80 
Simms,    F.    R.,    and    Simms    Magneto 

Co.  (9.924),  360 
Simplex    Conduits,     Ltd.,     and     F.     0. 
Taylor    (24. 'M),    896 
,.         Conduits.     Ltd.,     and     L.     M. 
Waterhouse   (15,275),   SO 
Sinclair,    G.     B.,    and    M.    L.    Severy 

(19,870),    480 
Smith.  C.   (24,960).  768 
,.      C.    C.    (26.651),    360 
„      H.    (29,311),   6(X) 
,,       Major     &     Stevens.      Ltd..     and 
C.   G.    Major    (26.935).   896 
Smits,   J.    M.    (21.832),   440 
Snook,  H.  C  ,  and  E.  W.  Kelby  (24,046), 

480 
Sokoll.   W.   (15^16),   80;    (15,404),   160 
Somerville,    J.     M.,    and    South     Metro- 
politan  Gas  Co.   (26,156),  896 
South  Metropolitan  Gas  Co.,  and  J.  M. 

Somerville    (26,156),    896 
Spiers,    C.    W.,    and    Morgan    Crucible 

Co.   (24.626),  684 
Statter.   J.   G.   (25.606).  600 
Staunton,   R.   C.   (28.469),   896 
Sterling      Telephone      &      Electric      Co. 
(22,4.50),    160 
,.        Telephone  &•   Electric  Co..  and 
F.   G.   Bell   (24.439).   896 
Stern,   G.   B.    (21.725).   160 

,,       S.,    and    the    British    Ever-Ready 
Electrical     Co.     (29.302).     120; 
(19.451),   480;    (19.3181,   480 
Stevenson,  C.  A.,  and  J.  Moyes  (13,910), 

40 
Storkdale,   R.    H.    (15,.548).  200 
Stone    &    Co.,    J.,    and    A.    H.    Darker 

(13,78.5),    80 
Stout,    \..    and    ,M.    J.    Hoppock,    Tunr. 

(22,231),    40 
Strachan,  J.,   E.   E.   Hoadlev,  and   H.   I. 

Railing    (23.9171,    360' 
Stubling,    A.    C.    (28,846).    320 
Sunderland   Forge  and   Engineering  Co.. 
Ltd..  H.  b.  Wright,  and  W.  Blair 
(13.797),  80 
Suter,  F.  W.  (25,536),  600 


TAYLOR,   A.   M.   (16,830),   120 
,,  A.   H..  and   H.  A.   Pinnev 

(19,921),    560 
,,  F.    G.,    and    Simplex    Con- 

duits,  Ltd.,   (24.586),  890 
J.  D.   (26.3511,  360 
Terry,    F.    H.,    H.    M.    Eiigwood,     and 
Brothcrton  Tubes  &  Conduits,  Ltd. 
(26.953),   1.064 
Tetlow,   L.  J.   (16,549),  480 

E.,  and  H.  P.  E.  Miller  (24,23S\ 
896 
Thomas,  G.   E.   (26.396),  728 

„        J.    G.    P.,    and    Thomas    Trans- 
mission,   Ltd.,    (17,130),    360; 
(24,6181.  896 
„         Transmission.    Ltd.,   and    H.   F. 
Haworth   (14.3961,  120 
Thommel,  G.   (24.1651.  812     ' 
Thompson,   W.    P.    (26,3231.   560 

W.     A..     H.     W.     Burbery, 
and   E.  N.  Hillier  (24,5961, 
240 
Thomson,     W.,    and    J.     H.     Rothwell 

(14,202).   120 
Thoresen,     S.     K..'    and    O.     R.    Olsen 

(24,691),    728 
Timar,    L.,    and   O.    Denes    (24.6471.   ^60 
Timewell,  W.  W.,  and  S.  Sheen  (20,2J51, 

600 
Tirrill,  A.   A.   (22.419),   440 
Truss.   H.   F.  J.   (23.4.53),  200 
Tucker.    J.    H.    (19  642).    360 
Tullett,  A.   H.   (20,671).  400 
Turner,   H.   S.   (22.807).   120 

P.     S..     and     A.     E.     Roberts 
(30.060).    440 
Turpin,   A.,   and    R.    Robinson   (25,499). 
896 


VAN    Daalen,     H.     B..    and     H.     P. 
Schreiber    (17.306),    360 
Vandervell,  C.  A.,  and  .■\.   H.  Midgelcv 
(17,838),   80  '      ■ 

Vassberg,   G.   A.    (24.550).   896 
Venner.    R.    F.    (12.569),    40;    (23,0831. 
768 


-TTT    -^"t-v  ■^."S^'s.-h'-Gcs.     "Wesp:" 
V\       M  4.2691.    120 
Wall.    G,,    and    Ferranti,    Ltd.    (22,339). 

684 
Wallace.     R.     W..     and     E.     Wassnier 

(18.449),    984:    (18.4.-0).    984 
^^'i'd,   r.    \>'.    f?-^.c3Sl,   7ftQ 


:}1.').''()    896 

\V  iss"vr.  P.  n'l  r>  w  ■  ,■■  ,, 
'18.449).    984:    (18,450V    9R4 

Waterhouse.  L.  M..  and  Simplex  Con- 
duits.   Ltd     (15.2751.   80 

Watson,  A.  H.  St.  C,  British  Thom- 
son-Houston Co..  .-ind  E.  Garton 
(27.758),  896;   (27,235),   984 


Welsh.  A.  (24,522),  768 

Western     Electric     Co.     a7,8581,     160- 

(U.952).   240;    (25,362;,   540 
WetcinghouM    Metallfadcn    Gluhampen- 

fabrik  Gr%    '26.2S8),  160 
Whiih,  A.  C  i         I.OM 

White,  C.  C  ,d  H.  Fotbtt^ 

.,       W.,     p.     Dawion.     and     R.     H. 

Houghton      'l^li'..       400 

Whyte,   W.    D.    c; 

Wiener,  C,  and  J.  .    3  iv<-,    20O 

Wight,    H.    D.,    W.    iiiair.  r- 

land   Forge   and    Engi.- 
Ltd.    (13,79r;.   60  ' 

WId.    J.    H.,    Lancashire    Dvnamo   and 
Motor  Co.,   Ltd.,   and  'R.   S.   Mc- 
Leod   (18,777),  320 
Wilkie,   J.   (18,060),   160 
Wilkinion,  F.   A.    (24.953).   940 
>i  G.   (19,543),  940 

M  A.   H..   G.    W.    Booth,   ami 

»■■„■  o    i-   ^'k  '**""'    '23^211).   612 

\villiams,   S.    D.    (28.f>42),   440 
Wilson.   D.  H.   (26,7.j2).   1.064 
Winterhalder,   R.    (19.164).   60 
Wortmann,   W.    (20,185),   560 
Wyche,    E.    .M.    (29,537),   1,064 


Y'OLNG.   P.   (22.8.52).   728 
-*■       >,  A.    P..   and    British  Thom- 

son-Houston     Co.,      Ltd 
(14.376),  40 


IVNOSTENSKA    Banka    v. 
(16,374),   120 


Praw 


1913. 

^CHENB.ACH,  J.   A.   E.   (832).   728 
Akt-Ges.   Brown,   Boveri  et  Cie   (6,03ei, 
„     fiJr    .Anilin     Fabrikation     (13,901), 

Aktiebolaget     L.     .M.     Ericsson     4    Co 

(11,658),   520 
Allard,    A.    J.    (6,185),    600 
Allcock,     W.,    and     Sterling    Telephone 

and    Electric   Co.    (15.566),    1,064 
Allgememe     Elektricitats    Ges.     (3  680) 

280;    (14,048),    440;    (6,934),    520- 

a4.433),  520;  (7,896),  728;  (16,391); 

Ambrose   Shardlow   &  Co  ,   and   W    H 

Moore  (3,487),  984 
Anderegg,  G.  A.,   and  O.   B.   Blackwell 

(2,508),    200 
Anderson,   V.   (2.507),  440 
Andrews     p.    H..    and    E.    C.    Ketchum 

(17,72o),   1,064 
Angus,  A.  R.  (6.330  and  6.652),  200 
Aron        Elektricitatszahlerfabrik        Ges 

(11,2771.    360;    (16,753),    940 
Arpin,   C.    (10.4031.   949 
Ash,   B.    F.    (19,496),   940 

„     Claudius    &     Sons    &    Co..     Ltd.. 

A.     B.     Jones,    and     W.    G.     Lee 

(2,697),    200 

BAKER.    T.    T.,    and    G.    E.    HevI 
(3.057).    940 
B-'lly.   J.    (16,011).   768 
Balsillic.    J.    G.    (15.674),    940 
Banes.   A.,    and   J.    Weiss   (1,285),   1»0 
Baudisch.    J.    (17.563).    728 
Becker,   F.   A.    (19.0291.   560 
Beckmann,    E.    (1301.   200 
Be.-gmann   Elektricit.nts  Werke  Akt-Ges 

(5,317).  280;   (2.7781.  320 
Betulander,    G.    A.    (4.792).    (6,4651.   684 
Biquard,      R..      H.      Cheron.      and      H 

Dominici    (13.823).    940 
Blackwell.   O.    B.,   and   G.   A.   Anderecff 

(2.508),  200  ^^ 

Blake,  F.  R.   (4.381).  280 
Block.   L.   (411).  80:   (2.2151.  600 
Bloxham.    A.    G.    (6,551),    940;    (16.709). 

Booth.  E..  and  \.  R.  Booth  H.OOiV  600 
Bosch.    R.    (4.692V   320;   (9.264).   l.O&l 
Bourne.   C.   W.    D..    F.   Whipp,  and   S 

Whipp    (2.2331.    280 
Boutard.    H.   C.    E.    (5.,5461.   640 
Bowden.   J.   H..   and    H.   F.  J.   Thomp- 
son  (1.496).  200 
Boyd,     W.     B..    and    J.    B.    Tannahill 

(19,5511.    1.024 
BrimsJown     Lamp     Works,     Ltd.,     and 

G.    Ludecke    (6.952).    320 
British    L.    M.    Ericsson    Manufacturing 
Co..  and  .A.  G.  Rogers  (5,6261, 
684 
,,      Thomson-Houston  Co.  (148).  560: 
(9.9S.->1.      684;      (4.945),      S9C; 
(5.961).    984 
.,      Thomson-Houston    Co.    nnd  E.  B. 
WVdmnre    (6,8071.    .^60 
Tr-'r.      !.•  ■  .      r.    .V;,,      ...j     w       Heir 

■155PS).    940 
Brooks.     W.     H'^It,     and     Brolt,     Ltd. 

(15.5851.   940 
Brown.    A     W.    fl7,S1.    80 
Brunko.    F.    '7.?".51.   'x'O 
n-,,-s    r»     IP  ,^-><^\    n<n 


896 


CVHrCTTWFRKE 
(14,8701.     940 
Cerebotani.   L.   (9,83,31.  360 
Chabeault,    E.    (1,444),    360 


Niirenberg 


XIV 


THE    ELECTRICAL    REVIEW— INDEX. 


[January  9,  1913. 


Ch.ipman,  W.  C.   S.   (7.o7o).  300 

Charles,    W.    J.    (16,U.l).    768 

Cheron.     H.,     H.     Oominici,     and     K. 

Biquard   (13,822).  940 
Chetwynd.  L.  \V.   P.,  and   Dent  &  Co  , 

ind  Johnson.   Ltd.   (6.702),  560 
Chiger.    S.    (10.559).    728 
Chubb.  L.  \V.   (2,140),  320 
Clark     E.    J.,    and     Hart    Accunxulator 

Co.   (2,908),  280 
Clemens,  ].  G..  and  Monarch  RefilUibl.- 

Fuse    Co.     (3„"3),     520;     (3,574), 

Clerk,     H.     E.,     and     \V.     H-     Gwvnn 

(10,153),   896 
Close,   J.    (2.546),   560  ,.^     ,  ., 

Compagnie  Francaisc    pour      1  hxploita- 
tion    des    Procedes   Thom- 
son-Houston    (5.020),    SO 
pour      la      Fabrication      dcs 
Conipteurs      et      Materiel 
d'Usines  a  Gaz  and  Brocq 
(8,601),  280 
pour      le      Traitemont      des 
"  Metaux    et    des    Minerals 

par      Electricity      (12,444). 
940 
Conner,  M.  S.   i3.987),  1.064 
Conrad.  F.   (12.471).  896 
Cooke,  H.  S.,  and  F.  Westwood  (13,140), 

280 
Cortez-L'Mi'h,   F.    A.,   and   G.   Broughall 

(7,996).    440 
Creighton.   E.   E.   F.   (5.662\  768 
Crompton  &  Co.,  and  H.  Burge  (3,227), 
600 
and     Co..     and     C.     Crompton 
(237),  40 
Cunnington,   J.    H.    (7,755),   560 


D 


ECKER,  O.   (8,878),  440 


Declere,  J.  J.,  A.  L.  E.  Gresy,  and  G. 

Pascalis   (13.109).   768 
Dekker,   N.   H.   M.   (7.328).  360 
DespessaiUes.    F.    (11.850).   896 
Displaver     Co.,      and     T.     C.      W.ilter 

(12.218),  560 
Dodsor,,   L.,   and   C.   G.    Nobbs    (8.584), 

984 
Dominici,   .H.,     R-     Biquard,     and     H. 

Cheron    (13.822).   940 
Dos  Santos,   M.  C.   (11,243).  940 
Doughtv,  J.   M.   (10.422),  812 
Dubilier,    W.    (16,917),    520 
Du    Bois,    H.    M.    (1,420),   360;    (1,439), 

360 
Duddell,    W.,    H.    W.    Handcock.    and 

A.  H.  Dykes  (1,395),  400;  (6,772), 

520 
Dunne,    P.    (10.900).   1.064 
Dykes.  A.   H.,  W.  Duddell.  and  H.  W. 

H-indcock     (1,395),    400;     (6,772), 

620    ' 

■p  ARL,   H.    D.    (9,278),   984 

Eckmann,   S.    (9,174),  280 
Eichert,    F.    (17.922),   940  _ 

Electric    and    Ordnance   Accessories   Co. 

and    E.    Howell   (5.836),   896 
Elektrizitatswerk       Lonza      Akt.,      Ges. 

(3,575),    40 
Electromechanische         Industrie        Ges. 

(5,646).    120 
Electromotor   Equipment  Co.,  and  A.  J. 

Barlow    (11.069).    940 
Electrotechnische  Fabrik  Schaffer  &  Co. 

(12,813),    940 
Ellison,    G.    (12.710),    896 

„        G.     and     M.     H.     R.     Mueller 
(12,882),   768 
Elster,  J.    (4,847).  440;    (3,460),   500 
Engle,   G.    S.    (3,861).   280 
Evans,    H.    and    St.    Helens    Cable    and 
Rubber    Co.    (6,242).    560 
U.      R.     and      E.     K.,     Rideal 
(1,776),   984 

FAIRBURN,  C.  E.,  Siemens  Bros. 
Dvnamo  Works,  and  F.  Lydall 
(i5,]49),    940 

Ferguson,     A.      and     J.     A.     Gardener 
(13,793),    940 

Ferranti.        Ltd..      and      R.      Weaving 
(12,935).    560 

Forster,    H.    (10.0851,    280 

Fowler,    J.    V.    (3,266),    896 

Franklin.    C.    S.,    and    Marconi 'i?    Wire- 
less Telegraph   Co.    (4,514),   984 

Franz,-  R.    (15.502).    520 

Freitag,     E.     (14.306),    1,024 

Fried.,    Krupp,    Akt.-Ges.    (1,407),    640; 
(17,925),    1,264 


GALLOWAY,    C.    D.,    Junr.    (2,402), 
684 
Gambrell,    T.    E.    (4,862),    806 
Gardener.     J.     A.,     and      A.      Ferguson 

(13,793),   940 
Carretson,    E.    (7.288).    280 
Geb.     Siemens     &     Co.      (7,932).     520; 

(7.108),   768 
Ges.   fur   Chemisohe    Industrie    in    Basel 
(11.872),    640 
„      fiJr     Elektro-Osmose    and     G.     B. 
Schwcrin    (10.873).   980 
Giles,  G.   (15.951).  940;    (6.3,-)9).   1.004 
Goodwin.     A.,     .ind     C.     A.     N'andervcll 

(14.942).    940 
Cordon.     W.     W..       and       J.       Wright 

(13.6941.    560 
Gorton.    W.    E.    (608).    280 
Graeger.  A.  C,  and  M.   Heinig  (4,957), 

560  , 

Graham,  E.  A.  (4.197),  200;  (2.0221.  812 
„        E.     A.,     and     W.     J.     Rickets 
(2,810),    360;    (1,04J),    560 


Grant,    R.    W.,    and    Knowlcs    Oxygen 

Co.    (1,812).    940 
Grasmc,   F.   C.    i4,665),   120 
<Jresy     A.     L.     E.,    G.     Pascalis,    and 

J.    J.    Declere    (13.109),    768 
Grigsbv,   B.   J.   (3,014).  684 
Grissinger,    E.    (2.9;W),    280 
C.runeberg,    F.    (6,1.56),    440 
Guit.rAian,    K.    S.    (>*.3521,    600 
Gwvnn,     W.     H.,     and    H.    E.    Clerk 
■     (10,153),    896 


H 


ANCQ,    J.    (7,570).    440 


Handcock,    H.    W..   A.    H.    Dykes,    and 

W.    Duddell    (1,395),   400;    (6,772), 

520 
Hansen,    F.,   and    W.    F.   Mohr    (3,525), 

120 
Harden,    T.,    and     Metal    Jointing    Co. 

(9,752),   984 
Hart    Accumulator    Co.,      and      E.    J. 

Clark    (2.908),    280 
Hartmann  and   Braun  .\kt.-Gcs.   (6,570), 

440;   (8,6021.   560 
Haskell,   C.    O.    (8,395),   280 
Heaton,    T.    (4,707),    728 
Hedlund,    M.    (16  262),    940 
Heinig,   M.,  and  A.  C.  Graeger   (4,957), 

560 
Helbronner,   A.,  V.   Henri,  and   M.  von 

Recklinghausen    (13,490),    940 
Helfenstein,    A.    (2,577),    1,064 

Elektro-O(en-Ges.     (9,590), 
1,064 
Henderson,    J.    C.    A.     (1,156),    640 
Henri,  V.,  M.  von  Recklinghausen,  and 

A.    Helbronner    (13,490),    940 
Heinze,    J.    O.    (10,894).    684 
Herrmann,   C.    B.    (8,198),   280 
Hevl,   G.    E.,   and   T.   T.   Baker   (3.057), 

940 
Hill,   R.    N.    (2,612),   728 
Hirst,   H.,   and   J.   Strachan   (2,636),   728 
Hitzclberger,    G.    F.,    and    New    British 

Everready   Co.    (13.175),   1,024 
Hodgson,   F.   (6,901),   984 
Holland,    F.    (15.116),    1,064 
Holt,     W.,     Brolt,      Ltd.,    and    Brooks 

(15,585),    940 
Home,    W.    C.    (764).    812 
Hovland,    A.    N.    (10,472).    728 
Howell,   E.,  and   Electric  and   Ordnance 

Accessories    Co.    (5,836),    896        . 
Howorth,    F.    W.    (9.070),    896 
Hubbell,    H.    (3,656),    896 
Huntington,    P.    (2,449),    812 


TAKOBSEN,   J.   P.,   and   H.   F.   Jen- 
J        sen    (14,330),   940 
Tensen,    H.    O.    A.    (6,292),   440 

„        H.     F.,      and      J.     P.    Jakobsen 
(14,330),    940 
Joel,  Senr.,   H.  F.   (2,269),  896 
Johnson,    Ltd.,    and     L.     W.     P.    Chet- 
wynd,      and      Dent     &     Co. 
(6,702),    560 
G.    W.    (1,933),   520 
J.    Y.    (14.711),    1.024 
,,  and  Phillips,   Ltd.,  and  A.   E. 

Spencer    (5.173),    1.064 
Jones,  A.   B.,  W.  G.   Lee,  and  Claudius 
Ash   &   Sons  &   Co.,   Ltd.    (2,697), 
200 

T/'ELLER-DORIAN,    A.    (1,100),    360 

Kelvin  and  James  White,  Ltd.,  and 
M.    B.    Field    (9,732),   320 

Kessels,   E.   J.   (3,582),  280 

Ketchum,  E.  C,  and  D.  H.  Andrews 
(17,725),    1,064     '. 

Kieffcr,  E.  O.,  W. "  Partner,  and  Sie- 
mens Bros.  Dynamo  Works,  Ltd. 
(3,224),    120 

Kitchen,    W.    C.    (13,241),    940 

Kitsee,    I.    (10,519),    200 

Knowles  Oxvgen  Co.  ■  and  R.  W. 
Grant   (1,812),   940 

Kraus,    J.    (14,587),    940 

J.,    and    E.    Oppen    (6.336).    896 

Krupp  Akt.-Ges.  Grusonwerk,  Fried. 
(4,595),    360;    (3,825),    440 


L 


AKE.    S.    (26),    80 


Lee,    W.     G.,    Claudius    Ash    &    Sons 

&    Co.,    Ltd.,    and    A.    B.    Jones 

(2.697).     200 
Leek,    W.    H.,    and    A.    J-    Wilesmith 

(4,239),   896 
Leitner,    H.    (21,751),    940 
Lilienfeld,   J.    E.    (1.843).   280 
Loewenstein,    F.    (3.387).    560 
Loudon,   G.   A.    (4,256),  320 
Ludecke,     G.,     and     Brimsdown     Lamp 

Works,    Ltd.    (6.952),    320 
Luders,    A.    (5.228),    812 
Lydall.    F.,    C.    E.    Fairburn-  and    Sie- 

rriens       Bros.       Dvnamo       Works 

(15,149).    940 


M 


CNAB,  A.   (9.695),   640 


Maf.Tm  "      Motor        Apparate        Ges. 
(1.093),   728 
Mngnrt-Wcrk     Ges.     Eisenach     (13,9111, 
320 
-\\'crk     Gos.     Eisenach     Spezial- 
(^brik       (ijr       Elcktromngnot- 
Apparnle     (22.700).     940 
Majorana.   F.  (10.154).  440;   (10.153),  896 
Malabv,    I.    B.    (15.1801.    1.024 
Malone,    J.    F.    J.    (17.112),    684 
Manchester.  A.   P.,  and  H.  M.  Spooner 
(2,693),    984 


Mann,   J.    (4,479),  660 

Marconi's  Wireless  Telegraph   Co.,  and 

C.    S.    Franklin    ^4,514),    984 
Marks,    E.   C.    R.    (.5,082),   660;    i5,285), 

768;  (12,2081,  812;   (11,430),   1,064 
Marsh,   J.    G.    14.816),   660  , 
Martin,   L. :  and    G.    N'ixey   (3,502),   708; 

(5,6;i7),    812 
Martyn,    S>.    W .    (79),    1,064    , 
Marx,    N.    (4,502),   812  . 
Mascall,  A.,  and  Chamberlain  &   Hook- 
ham,    Ltd.    (16,344),    1,024 
Maschinenfabrik   Oerlikon    (14,633),   728 
Mason,  C.  T.   (4,670),  80 
Maurice,  G.,  and  M.  J.  Railing  (1,286), 

1,064 
McBertv,    F.    R.    (19,421),    940 
McCormick,    L.    (7,007),   280 
McDougall,   W.    M.    (770),   440 
Menzel,    A.,    and    B.    Pordes    (6,673),    80 
Metal    Jointing    Co.    and     T.      Harden 

(9,752),    984 
Michie,  A.  C,  and  Sir   R.   A.   S.   Paget 

(3,864),    1,064 
Mildey,    F.    M,    (1A71),    1,064 
Milhado,    A.    (2,192),    280 
Mohr,    W.    F.,    and    F.    Hansen    (3,525), 

120 
Monarch   RefiUable  Fuse  Co.,  and  J.  G. 

Clemens   ^3,573),   520;    (3,574),   500 
Moore,   W.    H.,   and   .Ambrose   Shardlow 

&  Co.    (3,487),   984 
Moretti,    R.    (13,918),    280 
Moul,    H.    E.    (11,704),    360 
Mueller,     M.     H.     R.,    and    G.     Ellison 

(12,882),    768 


NAAMLOOZE   Vcnnootschap   Philip 
Metal    Glocilampenfabriek    (1,340), 
940 
Nathorst,    H.    J.    H.    (8,485),    812 
Nelson,    R.    (11,166),    896 
New   British    Everready   Co.   and   G.    F. 

Hitzclberger    (13,175),    1,024 
Ni.xev,   G.,  and    L.   Martin   (3,562),   768; 

■  (5,637),    812 
Nobbs,  C.  G.,  and  L.  Dodson  (8,584), 
984 


o 


K'JN,   M.   S.   (2,125),  896 


Olmsted,   A.    H.    (1,207),   896 
Oppen,    E.,   and   J.   Kraus   (6,336),   896 
Orinschnig,   A.    (18,755),   940 
Otis    Elevator   Co.    (13,315),    540 


PAGET,    Sir    R.    A.    S.,    and    A.    C. 
Michie    (2,864),    1064 
Parker,     W.,     Siemens     Bros.     Dynamo 

Works,    Ltd.,    and    E.    O.    Kieffer 

(3,224),   120 
Pascalis,  G.,  J.  J.  Declere,  and  A.  L.  E. 

Gresy    (13,109),    768 
Pearce,  S.  L.,  and  A.  Wilkinson  (6,965), 

1064 
Pehrsson,   C.    E.    (16.979),   440 
Pelli,    P.    (10,087),   940 
Perfect,    R.    C.    (1,984),    940 
Perreur-Llovd,    M.    (6,897),    896 
Petithory,     E.    A.,    and    Siemens    Bros. 

&   Co.,    Ltd.    (2,752),   200 
Pettigrew,    T.,    and    Siemens    Bros.    & 

Co.    (7,128),  812;   (818),  984 
Pordes,    B.,   and    A.    Menzel    (6,673),   80 
Pucel,  A.   L.   (3,335),  1064 


AILWAY,    M.   J.,   and   G.    Maurice 

(1,286),   1064 
Rappenecker,   A.    (19,939),   1064 
Raves,   E.  A.   (14,562),  600;   (7,469),  684 
Record,   J.    W.    (763),   728 
Reid,    F.    T.    (1,243),    560 
Rhodus,   T.    (4,131),   812 
Riboisiere,   J.   F.   P.  de  la   (15.648),  940 
Richards,   W.   E.   W.   (223),  440 
Rickets,    W.    J.,    and     E.    A.     Graham 

(2,610),  360;   (1,049),   560 
Rideal,     E.     K.,     and      U.      R.      Evans 

(1,776),    984 
Rippingille,  F.  S.,  and  F.  L.  Broughton 

(7,931),   768 
Rodakowski,    E.   de,   and   LTnited    Moio' 

Industries,   Ltd.   (7,477).  280 
Rogers,  A.  G.,  and   British   L.   M.  Erie-, 
sson  Manufacturing  Co.  (5,626), 
684 
-Jenkins,    A.    (9,860),    560 
Roub.-il,   J.   (10,210),  440 
Routin,  J.   L.  (735),  768;   (13,084),  940 
Rover,    H.    (7.302),   728 
Roze  des  Orcons.  R.   L.   (6,192),  1064 
Ruthardt,    W.    (12,871),    896 
Ruthenburg,     M.     (47),     684 
Ruyssenaers,    Sir   A.    W.    (6,544),   812 


ST.    HELENS    Cable    and     Rubber 
Co.,   and    H.    Evans    (5,242),   560 
Sameli,    H.    (1,502),    400 
Saunders,     D.     G..    Junr.     (3.931),    440 
Schall.-r,    O.    (1.S041,    040 
Schanz,    F.    A.    (12.549).    890 
Schnoidrzik,    J.     (13.145).    084 
Schott   and   Gen.    (17,759),   500;    (10,612), 

708 
.  Schou,   C.    (5,040).   440;    (13.089),   560 
Schurhirdt,     A.     (7,243),     500;     (8,467), 

600 
Schulz.    J.    (8.7.381,    .560 
Schwerin,  G.   B..   and  Ges.   fiir  Elektro- 
Osmose    (10.873),    280 
Severv.     M.     L..     and    G.     B.     Sinclair 

'(16.860).   560 
Shaw.   W.    E.    (8.0241.   320 
Shreene,    H.    E.    (4,611),   600 


Siemens    Bros.    &    Co.      (8,027),      280; 
(1,277),    400;    (9,169),    lt)64 
,,         Bros.   &  Co.    and    E.   A.    Laid-    \ 
law    (9,167),    812  \ 

Bros.    &   Co.    and    E.   A.    Peti- 
thory   (2,752).   200 
Bros.  .&•  Co.  and  T.   Pettigrew 
(7,128),   812;    (818),   984 
.,         Bros.    Dynamo   Works   (6,647). 
440;     (6,648),    660;    (12,575), 
896;   (13,435).  940 
,,        Bros.    Dynamo   Works,  E.   O. 
Kieffer     and       W.       Parker 
(3,224),   120 
,,        Bros.      Dynamo     Works;      F. 
Lydall    and    C.    E.   Fairburn 
(15,149),  940 
,.         Bros.      Dvnamo     Works      and 
G.    H.   Tavlor    (16.526),    940 
and   Halske  Akt.-Ges.   (14,214), 
320;     (7,846),    360;     (15.164). 
600;     (8,2401,     640;     (9.168), 
640;     (12.565),    640;    (7,531), 
728;     (7,530),     768;     (7.1301, 
812;     (3.132),     896;     '3.432), 
896;     (17.879),     940;     (9,169), 
1064;    (19,928),   1064 
,,        -Schuckertwerke    Ges.     (1.5961, 
200;    (17.086).    .560;    (11.0(n, 
(14.3901.    n6AF,i),   640;    (687>, 
728;   (6,164),  812 
(2,136).   200;   (5,903),  280 
,,        -Schuckertwerke  G.  m.  b.  H. 

(2,130).    200;    (5.9031.    280 
Signal    Ges.    (1.995).    40;    (3.853),    280; 

(3,246),    560;    (13.919),    768 
Sinclair.    G.     B..     and     M.     L.    Severy 

(16,860),    560 
Smith,   J.    P.,   534 

Soc.    .Anon,    des    Forges    et    Acieries    de 
Huta    Bankowa     (10.901),    940 
„      I'Eclairage       Electrique        (3,759), 

560 
,,      G^n^rale    des    Huiles    et    Fourni- 
tures  Industrielles  I'Oleo 

(18,753),  940       ■ 
..      G^n^rale    des     Nitrures     (12,837). 

940 
,.      Intern.ntion.ile    de    Lumiere  Froide 

(20.288).  940 
„      Vedovelli,  Priestley  et  Cie  (11,310), 
940 
Spencer,  A.   E.,   and   Johnson   and   Phil- 
lips,   Ltd.    (5,173),    1064 
Spooner,     H.     M.,     and     A.     P.     Man- 
chester  (2.693),  984 
Sterling    Telephone     and     Electric     Co. 

and    W.    Allcock    (15.566),    1064 
.Stern,      S.,      and      British      Ever-Ready 

Electrical    Co.    (10.597),   520 
Stevens,    J.    (11.218),    560 
Stcvnis,    J.    (3.769).    640 
Stifle,   C.    (9,061),   280;    (9,644),   320 
Sullivan,   J.   A.    (11,972).  640 
Sydenham,   C.   S.    (4,966),   940 

TANNAHILL,    J.    B.,    an^    W.    B. 
Boyd    (19.551),    1024 
Tattersall,   T.    W.    (1.206),   40 
Telephon  Apparat   Fabrik   E.   Zwietusch 

&   Co.    (2.700),   440 
Thomas,   J.   G.   P.,  and   Thomas  Trans- 
mission.   Ltd.    (12.841),   320 
Thompson,    W.    P.    (5,481),    40;    (8.821), 
728 
H.    F.   J.,   and    T.    H.   Bow- 
den    (1.496).    200 
Thomson,   J.    C.    (9.632).   940 
Tietgen,    H.    (20,822),    1064 


U 


DE,  W.  C.   (10.556),  1064 


United    Motor    Industries,   Ltd..   and    E. 
de    Rodakowski    (7,477),    280 

VANDERVELL,     C.     A.,     and     A. 
Goodwin    (14.942).    940 
Van    Kerckhoven.    E.    O.    (1,512).    560 
Vedovelli,   Priestlev,   et  Cie   (4.090).   812 
Voigt    and    Haeffner    Akt.-Ges.    ^8,409). 

768 
Von    Recklinghausen,    M.,    A.    Helbron- 
ner,   and    V.    Henri    (13,490),    940 


w 


ADE,    H.    (7,581),    360 


Wagner,    H.    A.    (16,048),   940 

Walter,    T.     C.     and      Displaver      Ci.. 

12,218).   560 
W.-.rren,    C.    S.    (11.198),    640 

J.   B.    (3.591).   768 
Watkins,   A.    E.    (2.238),   520  . 

Weaving,      R.,      and      Fer'ranli,      Lid. 

(12.935).    560 
Weiss,   O.    (3,732),   40 
Weisberg,    E.    (11.298),    1024 
Western    Electric   Co.    (12.423),    (12.424), 

(12  425)      (12.4261.    280;     (10.1641. 

520';    (6.767),    (6.768),    (19.1241.940 
Westinghouse    Metallfad'-n    Gluhlampen- 

fabrik    Ges.    (3.162).    520 
Westwood,      F.,      and     H.    S.    Cooke 

(13.140),    280  . 

Whipp.    S.,   C.   W.    D.    Bourne   and  ''• 

Whipp    (2.233),   280 
White,    W.    D.    (6.112),    600  /• 

Wielgol.iski,    F.    H.    A.    (2.2141.    7« 
Wilesmith.    A.    J.,    and    W.     H.   Leek 

(4.239).    896 
Wilkinson.     A.,     .ind     S.     I..     Pearce 

(6.966V    1064 
Wolf.    P.    (6.700).    1064  „„„o, 

Wolfram     Lampen     Akt.-Ge*.     (12,75d). 

600 
Worrall,  H.  T.   (2,139),  360 


Y.\TES.     L.     J. 
(6,434),    896 
Young,    G. 


and     V 
D."  (5,321).   812 


Burtor 


Prihtod  by  Wm.  Catb,  Ltd.,  147-160,  Gt.  Saffron  Hill,  Charterhouse  Street,  B.C.,  and  Published  by  the  Proprietors,  H.  Alabastkr,  Gatehocsb  &  Co.  ',  Ludgate  Hill,  Londo  n 


i-\riE"v^- 


Vol.  LXXIII. 


JULY  4,  1913. 


No.  1,858. 


ELECTRICAL   REVIEW. 


Vol.  LXXIII.] 


CONTENTS  :  July  4,  1918. 


[No.  1,858. 
Page 


Science  and  Industry 

Lead     ...         ...         >.•         •••         •••         •••         •••         ••• 

Municipal  Parsimony 
Notes  from  India 
Correspondence : — 

The  Prevention  of  Accidents  in  Electric  Lifts 

Proposed  British  General  Engineering  Staff  Association 

A  Wiring  Job     ... 

A  Preposterous  Requirement 

The  Electrical    Work    at   the  National   Physical   Laboratory 

during  the  Year  1912       ...         

Legal    ...         •**         «••         •••         *••         ••*         .*.         ***         ** 

New  Electrical  Devices,  Fittings  and  Plant  Villus.)        

Parliamentary  ...         ...         ...         ...         ••>         ...         •• 

Electrical  Accidents  in  1912  

xteviews  ...         ...         ...        ...         ...         ...         ...         .* 

Business  Notes  ...        ...        ...        ...        ...        ...        •• 

^ 0 tes    ...         ...        ...        ...         ...         ...         ...         **•         .. 

L/ity  iNotes       ...        ...        ...        ...        ...        ...        ...        .. 

Stocks  and  Shares     ...         ...         ...         ...         ...         ...         .. 

Market  Quotations    ...         ...         ... 

Share  List  of  Electrical  Companies  

Exports  and  Imports  of  Electrical  Goods  during  May,  1913.. 

Metal  Market. — Fluctuations  in  June       ...         

The  Bedford  L.G.B.  Inquiry  

Outside  Shop  Lighting  on  the  Hire  System  (villus.') 

Notes  for  Installation  Inspectors 

Our  Legal  Query  Column     ...         ...         ...         ...         ...         .. 

Recent  Developments  at  Stuart  Street  Station,  Manchester 

(illus.')  Cconcluded^... 
The  I.M.E.A.  Convention,  1913  :— 

Electric  Automobiles    ...         ...         ...         ...         

The  Meeting  of  the  "  Point  Five  "  Association 

New  Patents  Applied  For,  1913      

Abstracts  of  Published  Specifications       

Contractors'  Column  . . .        Advertisement  pages  xxiv  and 


The  ELECTRICAL  REVIEW. 

Published  every  FRIDAY,  Price  4d. 

The  Oldest  Weekly  Electrical  Paper.         Established  1S72. 

TO  CE  OBTAINED  BY  ORDEB  FROM  ANY  NEWSAGENT  IN  TOWN  OB  COUNTBTi 


OFFICE  :-4,    LUDGATE  HILL,   LONDON,   E.G. 


Telegraphic  Address  :  "  Ageekay,  London."     Code,  ABC. 

Telephone  Nos. :  Holbom  933  ;  Central  4425  (Editorial  only). 

The  "  Electrical  Review  "  is  the  recognised  medium  of  the  Electrical  Trades,  and  has 
by  far  the  Largest  Circulation  of  any  Electrical  Industrial  Paper  in  Great  Britain. 


Subscription    Rates.  —  Per  annum,  postage  inclusive,  in  Great  Britain, 
19s.  6d. ;  Canada,  £\  Is.  8d.  ($5.30).    To  all  other  countries,  £1  10s. 


Adelaide  :    Messrs.  Atkinson  &  Co., 

Gresham  Street. 
Auckland,   N.Z  :    Gordon  &  Gotch, 

Albert   Street ;     The    Mining    and 

Engineering  Review,  16,  Palmerston 

Buildings,  Queen  Street. 
Berlin  :     Asher    &    Co.,  Unter   den 

Linden ;     Speyer   &   Peters,  Unter 

den  Linden  43,  N.W.  7. 
Brisbane  :  Gordon  &  Gotch,  Queen  St. 
Christchurch,   N.Z. :     Gordon    and 

Gotch,  Manchester  Street 
Dunedin,    N.Z. :    Gordon 

Princes  Street. 

JOHANNESBURO,      CAPETOWN, 

FONTEIN,     Durban,     Port 

BETH,   &C 

Ltd. 
La  unceston 
Cimitiere  Street, 


&   Gotch, 


Bloem- 
Eliza- 


Central  News  Agency, 
Gordon   &   Gotch, 


j^VGElNTTS  : 

Melbourne  :  The  Mining  &  Engi- 
neering Review,  90,  William  Street ; 
Gordon  &  Gotch,  Queen  Street. 

Milan  :   Fratelli  Treves. 

New  York  :  D.  Van  Nostrand,  25,  Park 
Place. 

Paris  :  Boyveau  &  Chevillet,  22,  Rue 
de  la  Banque. 

Perth,  W.A.  :  Gordon  &  Gotch, 
William  Street. 

Rome  :  Loescher  &  Co.,  Corso 
Umberto  \°  307. 

Sydney  :  The  Mining  &  Engineering 
Review,  273,  George  Street ;  Gordon 
and  Gotch,  Pitt  Street. 

Toronto,  Ont.  :  Wm.  Dawson  &  Sons, 
Ltd.,  Manning  Chambers  ;  Gordon 
and  Gotch,  132,  Bay  Street. 

Wellington,  N.Z.  Gordon  &  Gotch, 
Cuba  Street. 


Cheques  and  Postal  Orders  (on  Chief  Office,  London)  to  be  made  payable  to 
The  Electrical  Review,  and  crossed  "London  City  and  Midland  Bank, 
Newgate  Street  Branch." 

THE     UNIVERSAL    ELECTRICAL    DIRECTORY 

1913  EDITION. 

H.  ALABASTER,  GATEHOUSE  &  CO., 
,  4.  Ludgate  Hill,  London.  E.C. 


SCIENCE     AND     INDUSTRY. 


[1] 


Ix  opening  the  new  buildings  at  the  National  Physical 
Laboratory  last  week,  Mr.  Balfour  laid  aside  the  politician 
and  assumed  once  more  the  role  of  the  philosopher,  a  part 
for  which,  by  temperament  and  erudition,  he  is  most  admir- 
ably adapted.  He  declared  that  measuring  was  the  very 
life  blood  of  physical  science,  and  lay  at  the  root  not  only 
of  all  great  discoveries,  but  also  of  their  application  to 
practice  ;  it  followed,  therefore,  that  such  work  as  that  of 
the  Laboratory  was  essential  to  the  prosperity  of  a  great 
manufacturing  country.  It  could  not  be  done  by  the 
manufacturers  themselves,  as  the  institution  must  act 
in  a  judicial  and  absolutely  impartial  capacity,,  and, 
moreover,  it  was  of  the  greatest  advantage  that  a  manu- 
facturer should  have  at  command  the  services  of  a  staff  of 
the  very  highest  scientific  attainments  and  a  first-class 
equipment  without  excessive  outlay.  Further,  the  objects 
of  the  Laboratory  included  original  research,  and  he  wished 
that  a  larger  proportion  of  its  energies  could  be  devoted  to 
that  purpose,  for  it  was  to  the  results  of  pure  scientific  in- 
vestigation, without  an  eye  to  the  practical  applications  of 
its  fruits,  that  mankind  was  most  deeply  indebted  for  all 
great  advances  in  industrial  knowledge  and  practice. 

We  have  no  doubt  that  there  are  many  who  will  quarrel 
with  the  latter  part  of  Mr.  Balfour's  address.  It  is,  indeed, 
impossible  to  generalise  on  so  complex  a  subject  without 
over-running  the  bounds  of  accurate  statement. 

For  example,  it  cannot  be  suggested  that  such  inventions 
as  the  steam  engine  or  the  spinning  jenny  were  due  in  the 
remotest  degree  to  scientific  research.  They  were  produced 
by  men  of  modest  attainments  to  cope  with  urgent  needs, 
and,  like  some  similar  inventions,  have  exercised  a  funda- 
mental influence  upon  the  industries  of  this  country  in 
particular,  and  the  world  in  general.  But,  on  the  other 
hand,  it  cannot  be  denied  that  many  modern  industries  and 
conveniences  are  based  entirely  upon  the  work  of  men 
whose  sole  purpose  was  to  investigate  the  hidden  mysteries 
of  nature  and  science  for  their  own  sake  alone,  who  sought 
no  profit  or  material  advancement,  and  who  in  most  cases, 
to  our  shame  be  it  said,  received  no  adequate  reward 
for  their  single-minded  and  unselfish  labours.  Such 
men  were  Newton,  Faraday  and  ^laxwell,  to  name  but 
three  of  our  most  eminent  investigators.  We  of  the 
electrical  world  in  particular  are  most  deeply  indebted  to 
pure  science,  for  our  whole  industry  is  founded  upon  it  :  the 
dynamo,  l,he  telegraph,  wireless  telegraphy,  the  Runtgen 
rays,  the  electric  lamp,  were  all  the  direct  offspruag  of  pure 
physical  research,  and  to  these  might  be  added  many  other 
examples,  such  as  radium  and  the  fixation  of  nitrogen,  all  of 
which  have  had,  or  will  have,  an  immense  influence  upon 
the  future  of  the  human  race. 

We  may,  in  fact,  divide  the  field  into  two  great  areas — 
that  of  discovery,  on  the  one  hand,  which  is  the  object  of 
pure  research ;  and  that  of  invention  on  the  other,  which  often 
in  the  past  has  been,  and  still  more  frequently  in  the  future 
will  be,  the  indirect  result  of  the  former. 
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"We  do  not  doubt  that  every  real  advance  in  physical 
science  will  sooner  or  later  bear  fruit  in  applications  for 
the  use  and  convenience  of  man,  and  this  is  the  true 
justification  for  the  prosecution  of  research.  We 
therefore  cordially  join  with  Mr.  Balfour  in  the  hope 
that  as  times  goes  on  the  public  will  come  to  realise  the 
enormous  importance  of  pure  science,  and  will  provide  such 
an  institution  as  the  National  Physical  Tiaboratory  with 
ample  means  not  only  to  carry  on  its  in^•aluable  commercial 
work,  but  also  to  extend  its  researches  freely  into  every 
department  of  pure  physics. 


Lead. 


Some  very  sharp  fluctuations  have  been 
seen  in  lead  lately,  which  were  impelled 
by  the  heavy  selling  of  an  important  firm  of  dealers,  and 
from  close  upon  £22  a  ton  for  early  delivery  on  June  19th, 
the  price  collapsed  to  £19  a  ton  on  June  28th.  The  cause 
of  the  selling  on  the  scale  witnessed,  fully  3,000  tons  having 
been  disposed  of  on  the  open  market  on  Thursday  and 
Friday  of  last  week,  is  something  of  a  mystery,  but  there 
were  vague  and  unconfirmed  rumours  that  the  Mexican 
position  had  been  much  straightened  out.  In  the  absence, 
however,  of  definite  assurances  to  this  effect,  it  would  appear 
that  there  was  something  behind  the  selling  of  which 
people  generally  are  ignorant.  There  is,  however,  just  a 
suspicion  that  the  sales  were  merely  of  a  "  hedging  "  variety 
in  connection  with  certain  large  German  producing  interests, 
though  it  must  be  granted  that  the  theory  is  not  entirely 
satisfactory.  Rather  more  lead  has  become  available  of 
late  owing  to  arrivals  from  Spain,  but  for  all  this  there  is 
no  sign  of  any  accumulation  of  material,  and  the  overseas 
demand  remains  quite  good,  while  large  quantities  of  metal 
are  yet  required  to  complete  old  contracts.  As  was  pointed 
out  in  a  recent  article,  however,  the  present  price  of  lead  is 
high,  and  it  gives  consumers  no  encouragement  to  pur- 
chase ahead  of  actual  needs. 

Trade  demand  naturally  remains  restrained  under  the 
circumstances,  but  may  possibly  awaken,  provided  the 
adverse  elements  which  have  been  weighing  upon  metals 
generally  be  removed.  The  fact  of  it  is,  that  at  high  prices, 
every  commodity  sooner  or  later  becomes  vulnerable  to 
selling  pressure,  whether  the  pressure  be  warranted  by  the 
actual  condition  of  affairs  or  not.  A  heavy  fall  has  lately 
been  witnessed  in  all  metals,  regardless  of  merits,  and  lead 
has  suffered  in  sympathy  with  others.  Intrinsically  there 
seems  to  be  nothing  really  amiss,  but  at  the  same  time,  as  was 
pointed  out  before,  "  when  the  news  comes  that  the  political 
troubles  in  Mexico  are  over,  one  of  the  first  things  will  be  a 
readjustment  of  lead  prices  in  consonance  with  the  altered 
position."  In  the  long  run  high  prices  are  an  impediment 
to  trade,  and  the  present  tendency  is  towards  a  lower 
level,  but  all  the  same  for  this,  so  far  as  lead  is  concerned,  a 
long  view  does  not  encourage  high  hopes  of  a  very  important 
extension  of  supplies  from  producing  countries,  the  world's 
material  coming  to  a  great  extent  from  well-known  and  well- 
defined  mineral  areas,  the  development  of  new  grounds  being 
comparatively  insignificant. 

The  Broken  Hill  Proprietary  Co.  for  this  year  up  to  June 
4th  produced  38,149  tons  of  lead  against  35,43G  tons  last 
year,  and  the  Sulphide  Corporation  up  to  April  17th, 
4,720  tons  against  7,022  tons  in  1911.  For  the  whole  of 
last  year  the  Penarroya  Co.,  of  Spain,  which  for  the  last 
half  of  the  year  included  also  the  output  of  the  mines  and 
smelters  of  the  Escombrera-Bleyberg  Co.  turned  out  70,595 
tons,  the  joint  output  of  the  now  amalgamated  properties 
in  1911  being  67,074  tons,  while  that  of  the  Malfidano  Co. 
in  France  M'as  0,709  tons  against  7,832  tons,  and  that  of  the 
French  Laurium  Co.  11,039  tons  against  10,253  tons  in 
1911.  The  British  imports  for  the  five  months  ended  May 
31st  were  91,417  tons  compared  with  91,221  tons  last  year, 
and  8G,4G7  tons  in  1910.  The  total  exports  of  English  and 
foreign  lead  for  the  five  months  were  20,817  tons  against 
21,937  tons  in  1911,  and  2H,199  tons  in  1910.  The  fol- 
lowing figures  show  some  of  the  more  important  movements 


in  respect  of  supplies  this  year,  so  far  as  they  are  at  present 

available. 

British  imports  from  Mexico,  five  months,  8,033  tons,  apainst 
9,315  tons  in  1912  (decrease  1,282  tons)  ;  Spain,  five  months,  31,755 
tons,  against  37,659  tons  in  1912  (decrease  5,904  tons)  ;  Australia, 
five  months,  29,904  tons,  against  23,627  tons  in  1912  (increase  6,277 
tons)  ;  TI.S.A.,  five  months,  11,609  tons,  against  13,243  tons  in  1912 
(decrease  1,634  tons). 

Exports  from  Spain,  three  months,  51,010  tons,  against  43,695 
tona  in  1912  (increase  7,315  tons);  Belgium,  four  months,  26,957 
tons,  against  18,475  tons  in  1912  (increase  8,482  tons)  ;  U.S.A.  to 
Europe  (Mexican  lead),  four  months,  13,972  tons,  against  18,989 
tons  in  1912  (decrease  5,017  tons). 

News  now  comes  that  the  Convention  for  regulating  the 
sale  of  soft  pig  lead  in  Europe  has  been  renewed  for  a  period 
of  three  years.  The  Convention  came  into  being  about  the 
middle  of  1909,  and  was  to  expire  on  June  30th,  1913, 
unless  renewed  by  the  parties  to  it.  The  Convention  is 
between  the  Broken  Hill  Proprietary  Co.,  the  American 
Smelting  and  Refining  Co.,  the  Penarroya  Co.,  the  Figueira 
Co.  and  the  Metallgesellschaft.  The  last-named  concern  act 
as  selling  agents,  and  take  all  the  lead  produced  from  the 
mines  at  the  monthly  average  price  given  in  one  of  the 
London  commercial  newspapers.  The  average  selling  price 
in  London  during  the  seven  months  of  the  Convention's 
operations  in  1909  was  £12  18s.  7d.  ;  in  1910,  £12  19s.  Id. ; 
in  1911,  £13  19s.  3d.;  and  in  1912,  £17  15s.  lOd.  The 
Convention  is  understood  to  have  been  renewed  for  a  period 
of  three  years. 


.  .  In  a  recent  issue  we  referred  briefly  to 

Parsim(mT  ^^^  action  of  the  Corporation  of  Dublin 
in  denying  to  the  staff  of  its  electricity 
department  the  due  reward  of  their  labours.  We'  make  no 
apology  for  returning  to  the  subject,  for,  on  further  investi- 
gation, we  find  that  the  decision  was  even  more  flagrantly 
unjust  than  it  appeared  at  the  time. 

The  chief  question  was  the  revision  of  the  salaries  of  the 
city  electrical  engineer,  the  deputy  city  electrical  engineer, 
and  the  chief  engineer  of  the  distribution  department.  It 
may  be  remembered  that  in  1905  the  City  Council  decided 
to  dispense  with  the  services  of  a  consulting  engineer,  and 
place  the  whole  of  the  responsibility  for  all  future  work 
upon  the  chief  engineer,  Mr.  Mark  Ruddle.  In  spite  of  the 
additional  burden  thus  imposed  upon  him  in  1906,  the 
Council  only  increased  his  salary  by  £150  a  year,  an 
advance  which  would  have  been  fully  justified  by  the  normal 
growth  of  the  undertaking,  and  although  engineering  fees 
were  saved  to  the  tune  of  some  £20,000  by  placing  the 
work  in  Mr.  Ruddle's  hands,  he  has  not  received  one  penny 
in  acknowledgment  of  his  special  services  in  a  consulting 
capacity.  Moreover,  his  present  salary,  £750,  is  below  that 
paid  in  other  cities  where  the  undertaking  is  of  equal 
magnitude. 

The  deputy  engineer,  Mr.  L.  J.  Kettle,  not  only  effected 
substantial  economies  in  generating  costs,  but  also  assisted  the 
chief  in  carrying  out  the  extensions  of  plant,  for  which 
extra  work  he  has  received  no  payment  ;  and  the  distribu- 
tion engineer,  Mr.  G.  Archer,  has  likewise  received  no 
increase  in  his  modest  salary  since  1910,  although  his  duties 
have  very  greatly  increased. 

All  thcae  and  other  facts  were  embodied  in  the  report  of 
the  Electricity  Supply  Committee  to  the  Council,  justly 
recommending  a  substantial  increase  in  each  case  ;  yet  the 
Council  decided  that  the  matter  should  be  deferred  till 
December  next  (which  practically  means  a  flat  refusal). 
Surely  the  men  deputed  to  control  the  destinies  of  so  im- 
portant a  city  should  be  capable  of  appreciating  the  fact 
that  an  undertaking  representing  a  capital  outlay  of 
£750,000 — half  of  which  has  been  expended  under  the 
direction  of  their  own  engineer — and  requiring  the  highest 
technical  skill  and  commercial  ability  for  its  successful 
management,  cannot  be  conducted  on  the  lines  of  a  grocer's 
shop  !  An  efficient  technical  staff  is  essential  ;  and  having 
such  a  staff,  it  is  to  the  best  interests  of  the  undertaking 
to  make  it  worth  their  while  to  stay.  We  hope  tho 
Council,  on  further  consideration,  will  realise  the  facta  of  the 
situation,  and  do  justice  to  those  who  have  brought  the 
undertaking  into  a  prosperous  condition. 
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NOTES    FROM    INDIA. 


[from  our  special  correspondent.] 


The  Cawnpore  Municipality  have  before  them  a  scheme  for 
the  extension  of  the  electric  lighting  of  the  city.  They  pro- 
pose to  accept  an  otter  from  the  Electric  Supply  and  Trac- 
tion Co.  to  erect  800  additional  street  lights  at  a  capital 
outlay  of  half  a  lac  of  rupees,  the  Municipality  in  turn  to 
remit  the  track  rent  charged  for  the  tramlines  for  a  certain 
number  of  years.  This  proposal  now  awaits  sanction  of 
Government. 

The  Lucknow  Municipality  are  still  considering  their 
electric  lighting  scheme  for  the  city.  Several  schemes  have 
been  drawn  up  but  none  have  yet  crystallized.  Years  ago 
there  was  a  military  cantonment  scheme,  which  was  to 
eventually  embrace  the  city  area.  Tenders  were  actually 
called  for  and  a  sum  of  money  budgetted  ;  but  report 
has  it  that  Lord  Kitchener  diverted  the  money  to  some 
other  channel.  Subsequently  a  special  engineer  was  sent 
to  work  out  another  scheme  for  the  city  only  ;  this, 
apparently,  was  pidgeonholed.  A  third  attempt  was  made 
last  year,  and  a  company  willing  to  take  out  a  licence  under 
the  Indian  Electricity  Act  was  formed  and  its  proposals  were 
put  up  before  Government,  but  as  yet  nothing  definite  has 
been  arranged.  There  are  several  private  installations 
within  the  Civil  Lines,  and  most  of  the  big  Government 
officials'  houses  are  connected  up  for  fans  and  lights,  hence, 
possibly,  the  half-hearted  and  free  and  easy  way  that  the 
city  lighting  scheme,  which  eventually  must  come,  is  pro- 
gressing. To  illustrate  how  points  are  stretched  to  meet 
the  convenience  of  high  officials,  it  may  be  noted  that  the 
Chatter  Munzil  Club  installation,  which  is  110  volts 
pressure,  is  about  to  supply  current  to  the  Nazul  Offices 
which  are  at  least  a  mile  distant. 

According  to  the  Calcutta  Statesman,,  the  Port  Com- 
missioners are  placing  an  order  with  Messrs.  John  Grieve 
and  Co.  for  five  electric  cranes  for  the  new  No.  9  jetty,  at  a 
cost  of  £3,700,  f.o.b.  Glasgow.  In  the  sanctioned  estimate 
for  the  new  jetty  berth  a  sum  of  Es.  60,000  was  included 
for  five  hydraulic  wharf  cranes,  but  it  was  subsequently 
found  that  without  extending  the  hydraulic  installation 
there  would  not  be  sufficient  power  to  work  these  cranes. 
Tenders  were  accordingly  invited  locally  and  through  the 
London  agent  for  five  electric  cranes  with  luffing  jibs.  The 
chief  engineer  recommended  the  acceptance  of  the  lowest 
tender,  that  of  Messrs.  John  Grieve  &  Co.  This  firm  had 
already  supplied  the  Commissioners  with  the  three  travelling 
electric  yard  cranes  at  berths  Nos.  7  and  8,  which  were 
working  very  satisfactorily. 


CORRESPONDENCE. 


Letter*  received  hy  ui  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week,  Correspondsntt  ghould  forward  their  communi- 
cation* at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  vossession. 


The  Prevention  of  Accidents  in  Electric  Lifts. 

Mr.  Harmsworth's  remark  that  the  locks  manufactured  by 
his  firm  "  reach  all*  the  requii'ements  of  practical  safety," 
remind  one  of  Kant's  famous  philosophical  breakdown  ! 
Kant,  is  will  be  remembered,  threw  over  "  pure "  reason 
when  such  became  inconvenient,  and  turned  to  his  doctrine 
of  "practical "  reason. 

Mr.  Harmsworth,  it  appears,  gives  up  "  absolute  "  safety, 
presumably  because  such  has  been  difficult  of  attainment, 
and  takes  up  "  practical  "  safety.  It  is  surprising  that  a 
firm  such  as  Messrs.  R.  Waygood  &  Co.,  who  have  been  so 
long  in  the  field,  should  be  satisfied  with  a  lock  which  is  not, 
as  plainly  acknowledged  by  Mr.  Harmsworth,  absolutely 
safe.  "  Practically  "  safe  is  not  near  enough,  and  a  good 
lock  should  not  allow  even  of  unlikely  contingencies,  as 
apparently,  from  Mr.  Harmsworth's  remarks,  Messrs.  R. 
Waygood  &  Co.'s  lock  does. 

Mr.  Barlow  mentions  the  number  of  springs  included  in 


this  lock,  but  the  total  number  of  parts  is — well — 
astonishing  I  Mr.  Barlow  has  already  emphasised  the 
objections  against  the  unlocking  of  the  gate  when  the  cage 
passes.  This  is  a  real  source  of  danger,  and  mast  not  be 
allowed  to  be  covered  up  Ciiotwithstanding  Messrs.  Smith, 
Major  &  Stevens's  great  "  umbrella "  illustration !)  on 
account  of  its  not  being  taken  into  account  by  most  of  the 
locks  now  on  the  market.  ^lany  locks  now  fitted  fail 
utterly  when  called  upon  to  open  a  4 00- volt  circuit  while 
the  lift  is  running,  as  an  arc  is  drawn  between  the  contacts, 
with  the  result  that  the  lift  continues  to  run  with  the  gate 
open. 

It  is  to  be  regretted  that  Messrs.  Smith,  Major  and 
Stevens  (and  others)  do  not  realise  these  points,  bat  even  if 
they  consider  the  unlocking  of  the  gate  as  the  cage  passes 
an  "  irritating  annoyance,"  one  would  think  that  one  of 
their  many  improvements  would  include  as  standard  practice 
a  means  to  overcome  this  nuisance.  But  apart  from  all  this, 
I  am  willing  to  grant  that  "  until  a  few  weeks  back ''  the 
lock  covered  by  patent  No.  2,7(JG  was  the  best  on  the 
market,  and  is  now  second  only  to  the  one  which  has  been 
much  referred  to  by  myself. 

W.  J.  F.  Cooper. 

London,  July  1st,  1913. 


The  danger  that  appears  to  be  so  obscure  to  Messrs. 
Smith,  Major  &  Stevens  is  mentioned  quite  clearly  by  Mr. 
Carroll  and  by  Mr.  Barlow  in  your  last  (27th  inst.)  issue, 
and  arises  from  just  that  succession  of  gate-securing  opera- 
tions which  Messrs.  S.  M.  &  S.  clnim  to  have  pioneered  eight 
years  ago — viz.,  "  first,  latching  ;  secondly,  closing  the 
switch  ;  and  lastly,  counterlocking." 

I  hold  that  "  closing  the  switch "  should  come  last  in 
order  of  time,  for  the  obvious  reason  that  if  this  is  made 
rigidly  subsequent  to  the  counterlocking,  and  the  counter- 
lock  fails  to  act,  then  the  switch  cannot  be  closed,  and 
nothing  more  serious  than  a  stoppage  of  the  lift  will  result. 

The  opening  of  the  landing  gate  when  the  lift  is  passing 
is  certainly  in  itself  more  a  nuisance  than  a  danger,  but  is  it 
not  clear  that  a  lock  that  allows  this  to  happen  must  be  of 
such  a  type  that  its  mechanism  might  fail  to  lock  the  gate 
when  the  cage  moved  away  from  the  landing,  owing,  per- 
haps (as  Mr.  Carroll  points  out),  to  a  broken  spring  or  a 
bent  or  otherwise  jammed  spindle  ? 

Mr.  Harmsworth  mentions  the  nuisance  of  the  lift  being 
stopped  by  anyone  pulling  on  the  gate.  His  remarks  on  the 
danger  referred  to  above  would  be  interesting. 

Helicon. 

London,  S.E.,  June  SOth,  1913. 


Proposed  British  Engineering  Staff  Association. 

I  agree  with  "  Vertebra  "  in  your  current  issue.  "  Box 
Numbers "  are  often  an  infernal  nuisance.  I  agree  with 
Mr.  Douglas,  but  suggest  that  the  proposed  Association 
should  be  for  defence,  and  not  for  offence.  But  one  is 
bound  to  pause  when  "  W.  E.  P."  infers  that  the  use  of 
such  an  Association  is  questionable,  for  is  not  all  evidence 
quite  the  other  way  r  Indeed,  modern  life  tends  ever 
tow^ards  co-operation — religious,  political,  industrial.  The 
engineering  employers  were  not  by  any  means  the  first  to 
recognise  the  value  of  such  unity,  but  their  recently-formed 
B.E.A.M.A.,  LM.E.A..  and  the  Electrical  Contractors' 
Association,  are  hardly  monuments  to  its  principles.  Perhaps 
"  W.  E.  P."  is  himself  a  manufacturer.  His  suggestion 
that  our  objects  could  be  attained  in  the  hands  of  the 
I.C.E.,  I.j\r.E.  and  I.E.E.,  almost  indicates  so  much. 

Do  let  us  keep  to  our  aims.  The  proposed  Association  is 
for  the  mutual  protection  of  engineers — mechanical,  civil, 
electrical — and  will  specially  concern  those  gentlemen  who 
are  attached  to  the  stafi's  of  manufacturing  firms.  Such 
combination  has  been  expedited  by  the  belief  that  our 
employers  have  it  now  in  their  power  to  minimise  salaries, 
and  to  dictate  as  to  where  and  when,  and  how  an  engineer 
shall  be  employed.  Letters  in  your  recent  issues  have  made 
that  clear. 

I  understand  it  is  proposed  that  membership  of  the 
Association  be  confined  to  those  mechanical,  civil  and 
electrical  engineers  who,  in  general,  have  had  an  engineer- 
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ing  training  as  pupils  in  some  recognised  college,  school,  or 
consulting  office,  or  in  an  engineering  or  electricity  works. 
Special  cases  could  be  considered  on  their  merits,  since 
there  are  not  a  few  engineers  in  responsible  positions,  who 
have  had  neither  a  technical  nor  practical  pupilage  in  the 
accepted  sense  of  the  term.  And  this  latter  class  could  very 
well  include  draughtsmen,  many  of  whom  are  so  closely 
associated  with  engineers,  and  are  capable  of  filling  good 
appointments.  It  would  seem  inadvisable  to  exclude  such 
gentlemen  solely  because  they  have  no  proof  of  such  train- 
ing :  but  that  could  be  for  the  official  committee  to  decide. 
It  is  the  writer's  personal  hope  that  a  separate  section  will 
be  formed  on  their  behalf.  Honorary  members  who 
approve  of,  and  wish  to  promote,  the  objects  of  the  Associa- 
tion might  also  be  admitted,  minus  the  voting  power  of  the 
ordinary  member. 

As  to  subscription,  Mr.  Douglas  gives  a  fair  rate.  At 
present,  the  probable  amount  of  this  may  tend  to  prompt 
certain  gentlemen  to  withhold  their  support.  Thus  the 
subscription  should  be  kept  as  low  as  possible,  probably 
ranging  downwards  from  a  maximum  of  one  guinea  per 
annuoQ.  Engineering  students  and  apprentices  might  even 
be  admitted  without  voting  power  at  about  5s.  per  annum, 
as  the  benefits  they  could  receive  from  the  Association  later 
might  be  proportional  to  their  length  of  membership. 

When  one  considers  Mr.  Fletcher's  suggestions,  which  you 
were  good  enough  to  print  in  your  recent  issue,  the  Associa- 
tion should  soon  find  itself  busy.  Its  secondary  aims  alone 
leave  much  to  be  attempted.  Always,  of  course,  it  must  do 
its  utmost  to  maintain  and  to  improve  the  status  of  its 
members.  A  bureau  could  be  formed  to  give  information 
free  of  cost  to  members  regarding  firms  and  working  con- 
ditions at  home  and  abroad,  supplemented  by  a  list  of 
appointments  vacant  and  required.  Such  a  list  should  be  of 
equal  use  to  employers  also.  Free  professional,  legal  and 
patent  assistance  should  likewise  prove  of  great  benefit. 
There  is  no  doubt  that  a  patentee  would  welcome  such  help, 
and  perhaps  the  wide  resources  of  the  Association  could 
facilitate  the  best  sale  of  his  rights. 

Whether  the  Association  could  successfully  maintain 
remuneration  proportional  to  the  duties  and  responsibilities 
of  its  members  remains  to  be  seen.  It  should  certainly  try  to 
eliminate  some  of  the  wretched  salaries  which  are  oflfered, 
often  enough  without  justification.  There  might  even  be 
a  written  or  an  unwritten  rule  that  no  member  should 
accept  a  position,  incompatible  with  his  knowledge  and 
previous  income,  until  he  secures  the  advice  of  the  Associa- 
tion. A  good  deal  might  also  be  done  to  promote  social 
intercourse,  so  beneficial  to  certain  engineers. 

At  first  the  Association  could  scarcely  be  expected  to  give 
much  monetary  assistance  to  its  members.  But  this  con- 
sideration is  equally  important.  If  possible,  the  funds  might 
grant  special  emergency  assistance  at  least  without  interest. 
Financial  help  might  also  be  given  to  those  who  happen  to 
be  disengaged.  The  amount  distributed  in  this  way 
by  Continental  Associations  is,  I  believe,  appreciable  ;  but  all 
such  considerations  will  doubtless  be  investigated  by  the 
proper  Committee. 

In  conclusion,  I  would  urge  all  prospective  members  to 
send  in  their  names  at  once,  mentioning  their  firm,  to  Mr. 
Fletcher,  the  hon.  secretary,  at  31,  Queen  Victoria  Street, 
London,  E.C.  Don't  "  wait  and  see."  Support  the  move- 
ment at  the  outset,  and  make  the  best  start.  And  please 
don't  expect  a  reply  by  return.  It  will  take  some  time  to 
acknowledge  all  letters  received. 

A.M.I.E.E. 

June  dOl?i,  1913. 


My  attention  is  drawn  to  a  short  leader  in  Friday's  Elec- 
trician in  respect  of  a  letter  which  appeared  recently  in  your 
own  columns.  Merely  by  way  of  comment  thereon,  perhaps 
you  will  be  good  enough  to  let  me  say  that  what  was 
"  suggested  "  by  a  previous  correspondent  would  now  appear 
to  have  become  an  "  allegation  "  of  my  own.  I  am  afraid 
I  fail  to  see  just  why  it  should,  and  presume  that  the  mis- 
construction was  simply  an  oversight.  Nor  can  I  imagine 
how  the  Electrician  justifies  its  apparent  contention  that  the 
score  or  so  of  gentlemen  who  are  most  keenly  interested  in 
the  inception  of  this  Association,  should  seek  to  endanger 


their  position,  prospects  and  private  resources  by  "  disclos- 
ing their  personality,"  and  by  proof  of  this  or  that  at  this 
stage. 

It  is  likewise  noteworthy  that  your  contemporary  would 
appear  to  infer  that  proof  of  the  eyeryday  actions  on  the 
part  of  our  industrial  "  rings  "  can  be  set  down  readily  in 
black  and  white.  When  you  yourself  so  obliged  us  by  the 
publication  of  my  letter,  it  was  surely  obvious  that,  for  some 
time  at  any  rate,  it  was  desired  to  guard  the  "  names  and 
addresses  "  of  those  responsible  gentlemen  who  are  leading 
the  movement.  Perhaps  you  even  appreciated  the  view 
that  up  to  now  our  employers  have  not  been  expected  to 
encourage  such  federation,  and  that  an  attempt  to  prove  or 
to  disprove  anything  at  present  would  be  altogether  too 
risky. 

With  all  respect,  one  can  only  hope  that  the  Electrician 
will  be  patient  for  another  month  or  so.  At  the  same  time, 
I  am  instructed  to  say  that  we  will  reply  as  soon  as  we  can 
to  all  the  gentlemen  who  have  so  kindly  written  to  us. 

L.  H.  Fletcher, 

Hon.  Acting  Secretary  Projwsed  Association. 

31,  Queen  Victoria  Street,  London,  E.C. 
June  dOtk,  1913. 


A  Wiring  Job. 

I  think  the  following  may  prove  of  interest  to  you.  An 
electric  lighting  contract  recently  executed  in  the  suburbs 
of  London,  under  the  supervision  of  consulting  engineers, 
has  been  carried  out  in  the  following  manner  :  Steel  tubing 
from  switch  boxes  is  sunk  in  the  walls  and  carried  up  into  the 
roofs,  then  wood  casing  is  used,  and  in  order  to  save  cable 
three-plate  ceiling  roses  are  fixed  to  the  casing  and  used  as 
connectors.  Now  can  you  wonder  at  fires  occurring  as  long 
as  this  is  allowed  ?  The  same  thing  applies  to  work  done 
in  subways  on  this  job.     The  tube  is  not  bonded. 


London,  E.,  June  27th,  1913. 


A.  H.  Marshall. 


A  Preposterous  Requirement. 

I  have  just  completed  a  country  house  job.  The  voltage 
is  25  ;  I  ran  v.i.r.  cable  from  dynamo  to  switchboard,  on 
porcelain  cleats. 

The  fire  insurance  company  concerned  now  require  this 
to  be  put  in  steel  conduit,  and,  moreover,  the  conduit  must 
he  kept  2  in.  clear  of  all  woodwork. 

Considering  that  conduit  is  universally  run  on  wooden 
joists  throughout  the  country,  I  look  on  this  as  a  piece  of 
sheer  wantonness.     What  do  your  readers  think  ? 

I  know  this,  that  I  shall  carefully  inquire  beforehand  in 
future  as  to  which  insurance  company  is  concerned,  and  in 
any  case  in  which  the  policy  is  taken  with  this  particular 
company,  I  shall  quote  substantially  higher  than  otherwise, 
with  a  clause  making  a  good  reduction  should  my  customer 
change  over  to  a  more  reasonable  company. 

A.  0.  0. 


Electrolysed   Sea-Water  for   Public    Baths.— The 

water  of  swimming:  ponds  which  are  frequented  daily  by  many 
bathers  becomes  highly  charged  with  bacterial  organisms  as  a 
result  of  such  use.  A  freshwater  pond  containing  100,000  gallons 
in  use  for  one  day  only,  but  which  had  been  used  by  380  bathers, 
contained  342,400  bacteria  per  cubic  centimetre  of  water  at  the  end 
of  the  day,  the  average  number  of  bacteria  in  the  clean  water  used 
to  fill  the  pond  being  less  than  500  per  cubic  centimetre.  Poplar 
last  year  produced  and  distributed  53,063  gallons  of  electrolysed 
sea- water,  costing  about  £2  per  1,000  gallons,  and  so  efficient  is  it 
in  its  sterilising  action,  that  30  gallons  added  to  a  swimming  pond 
of  85,000  gallons  capacity  on  first  filling,  together  with  subsequent 
additions  at  intervals  of  two  or  three  days,  is  suflBcient  to  keep  the 
water  clear  and  free  from  noxious  bacteria.  The  fluid  is  stable, 
non-caustic,  non-poisonous,  and  harmless  to  the  fabric  of  clothes. — 
Medical  Press. 

Maturing  Cheese  by  Electricity. — An  industrial  elec- 
trician of  Rotterdam  is  reported  to  have  discovered  a  method  of 
giving  age  to  cheese  by  means  of  electricity.  He  takes  a  fresh 
cheese  and  subjects  it  to  an  alternating  current.  At  the  end  of 
24  hours  it  is  said  to  possess  all  the  properties  of  a  fine  two-year- 
old  cheese. —  Grocery. 
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THE     ELECTRICAL     WORK     AT 
THE    NATIONAL     PHYSICAL    LABORATORY 
DURING    THE    YEAR    1912. 


Ox  Thursday  last  week  the  new  buildings,  consisting  of 
laboratories  for  metallurgy  and  optics,  and  an  administration 
building,  completing  the  scheme  planned  in  1909,  were 
formally  opened  by  Mr.  A.  J.  Balfour,  and  afterwards  the 
visitors  inspected  the  new  buildings,  and  were  entertained 
with  light  refreshments. 

The  extensions  have  been  erected  at  a  cost  of  some 
£35,000,  of  which  £15,000  was  contributed  by  the  State, 
and  ,£10,000  by  the  late  Sir  Julius  Wernher,  supplemented 
by  further  contributions  from  Lady  Wernher,  £5,000  from 
the  Commissioners  of  the  1851  Exhibition,  and  sums 
received  from  the  Drapers'  Company  and  others.  At  least 
£5,000  is  still  required  for  the  necessary  equipment. 

Sir  Archibald  Geikie,  President  of  the  Royal  Society  and 
Chairman  of  the  General  Board  of  the  Laboratory,  presided 
at  the  opening  ceremony  ;  Dr.  Glar.ebrook,  Director  of  the 
Laboratory,  briefly  explained  the  purpose  of  the  new 
buildings  and  the  necessity  of  further  donations,  remarking 
that  from  the  commencement  the  Board  had  pursued  a 
policy  of  faith  in  the  future  ;  and  Lord  Rayleigh  added 
further  particulars.  Mr.  Balfour  in  his  speech  emphasised 
the  necessity  of  exact  measurement,  to  enable  our  manu- 
facturing industries  to  keep  pace  with  those  of  our  rivals  ; 
he  explained  also  that  it  was  essential  that  the  Laboratory 
should  be  conducted  by  an  entirely  impartial  management 
rather  than  by  the  manufacturers  themselves,  and  strongly 
urged  the  importance  of  research  in  pure  science,  to  which  all 
great  advances  in  industry  were  due.  Col.  Seely  proposed  a 
vote  of  thanks  to  Mr.  Balfour  in  terms  of  the  highest  eulogy, 
and  expressed  the  indebtedness  of  military  aviation  to  the 
Laboratory  for  discoveries  which  had  undoubtedly  saved  the 
lives  of  many  brave  men. 

The  visitors  afterwards  broke  up  into  parties  to  inspect 
the  various  departments.  Interesting  work  was  in  progress 
in  the  electrotechnical  sections,  to  which  we  shall  refer  at  a 
later  date  when  the  results  are  available  for  publication. 
In  the  meantime,  we  subjoin  an  account  of  last  year's  work 
as  given  in  the  annual  report  of  the  Director. 


The  Lorenz  apparatus  was  completed  duringr  the  year,  and  a 
number  of  resistance  measurements  have  been  made  by  means  of  it. 
The  measurement  of  the  dimensions  of  the  four  coils  was  under- 
taken, the  results  showing  the  coils  to  be  very  nearly  circular  in 
cross  section,  the  maximum  difference  between  the  diameters  in  any 
one  plane  being:  about  three  parts  in  100,000.  All  of  the  coils  are 
slightly  conical,  the  difference  between  the  mean  diameters  of  the 
ends  amounting  to  about  one  part  in  10,000.  The  change  in  the 
dimensions  of  a  coil  was  determined  when  currents  of  1  and  2 
amperes  were  passed  through  it  for  a  period  corresponding  to  that 
employed  in  a  measurement  of  resistance  by  means  of  the  Lorenz 
apparatus.  The  results  are  of  considerable  interest,  and  show  that 
it  is  necessary  to  take  the  expansion  into  account  when  precision 
measurements  are  being  made.  Constancy  of  speed  is  obtained  by 
applying  a  variable  pressure  on  the  fly-wheel,  the  pressure  being 
such  as  to  maintain  constant  the  position  of  a  galvanometer  spot  ; 
the  galvanometer  is  joined  across  a  Wheatstone  bridge  in  one  arm 
of  which  is  a  conden»er,  the  latter  being  charged  and  discharged 
by  a  commutator  fitted  on  the  axle  of  thi  driving  motor. 
Referring  to  the  resistance  measurements,  in  those  so  far  made, 
the  probable  error  of  any  single  measurement  appears  to  be  of 
the  order  of  two  parts  in  100,000,  and  the  accuracy  ultimately 
obtained  will  be  considerably  in  advance  of  that  hitherto  reached. 

Five  mercury  resistance  tubes  were  constructed  to  serve  as 
standards  for  the  Japanese  Government,  and  nine  for  the  Laboratory, 
showing  results  consistent  within  two  parts  in  100,000.  Com- 
parisons with  the  resistance  standards  of  the  Bureau  of  Standards, 
the  Reichsanstalt  and  the  L^ho^atoi^e  Central  d'Electricite  have 
been  made  during  the  year,  the  maximum  difference  between  the 
standards  of  the  four  laboratories  being  11  parts  in  1,000,000.  The 
results  indicate  to  what  degree  electricians  throughout  the  world 
may  now  feel  certain  of  making  resistance  measurements  on  a 
common  basis. 

Evidence  in  favour  of  the  Weston  cell  being  slightly  unstable 
18  to  hand,  and  old  cells  cannot  be  used  as  standards  of  e.m.p.  in 
precision  work  ;  it  is,  therefore,  necessary  to  set  up  cells  at  regular 
mtervals  and  reject  those  in  which  hysteresis  occurs  or  which  are 
found  to  be  decreasing  in  e.m.f. 

During  the  year  a  full  description  has  been  published  of  the 
experiments  in  which  the  ohm  was  evaluated  in  absolute  units  by 
two  A  c.  methods,  and  it  was  found  that  the  ratio  of  the  inter- 
national ohm  to  the  true  ohm  was  r00026  with  a  probable  error 
of  1  part  in  10,000. 


In  connection  with  an  investigation  on  power  factors  of  con- 
denserc,  many  testa  were  made  of  the  variation  of  effective  capacity 
with  frequency,  using  the  Carey  Foster  method,  in  which  the 
results  are  referred  directly  to  a  standard  mutual  inductance,  and 
are  not  merely  relative  to  an  air  condenser.  Some  of  the  mica  con- 
densers showed  only  a  very  small  change  in  capacity  between  fre- 
quencies of  100  to  2,000  cycles  per  second.  For  example,  in  a 
mica  condenser  presented  to  the  Laboratory  by  Mr.  H.  W. 
Snllivan,  the  power  factor  at  100  cycles  per  second  wai  less  than 
O'OOOl,  and  the  capacity  showed  a  change  of  less  than  1  part 
in  10,000  for  a  change  of  frequency  from  100  to  800  cycles  per 
second. 

The  research  on  the  errors  in  magnetic  testing  caused  by  bending 
test  sheets  was  carried  further,  and  the  results  have  been  pub- 
lished. Experiments  were  made  on  several  different  kinds  of 
magnetic  sheot  material  with  a  view  to  determining  the  direction 
of  maximum  permeability.  With  all  the  samples  tried  this  direc- 
tion was  in  very  close  coincidence  with  the  direction  in  which  the 
sheet  had  been  rolled. 

In  connection  with  the  photometrical  investigation,  the  set  of 
24  tungsten  sub-standards  running  at  I'o  watts  per  candle  has  now 
been  satisfactorily  established.  The  c.p.  vaiues  now  assigned  to 
these  lamps  have  been  determined  by  a  "  cascade  "  method  by  six 
different  observers,  the  work  having  been  in  progress  for  about 
three  years.  In  the  cascat^e  method  it  has  been  found  that 
mechanical  errors  and  those  cue  to  the  changes  of  observers  from 
day  to  day  have  given  rise  to  a  probable  error  of  008  per  cent. 
Assuming  that  the  six  observers  may  be  taken  as  representative  of 
persons  with  normal  sight,  the  probable  error  of  the  final  results 
is  025  per  cent.  A  set  of  measurements  in  which  the  comparison 
was  made  of  the  Fleming  standards  with  the  Vo  watts  per  candle 
tungsten  standards  in  one  set  step,  gave  agreement  with  the  cascade 
method  to  within  027  per  cent.,  but  the  variations  of  individual 
observers  from  the  mean  were  greater  than  with  the  cascade 
method. 

A  large  number  of  comparisons  were  made  with  the  pentane 
lamp  burning  in  an  atmosphere  of  about  normal  humidity,  and 
although  by  reason  of  the  absence  of  extreme  values  the  correcting 
factor  for  humidity  could  not  be  accurately  redetermined,  the  value 
of  the  unit  was  reproduced  to  a  high  accuracy.  The  result  shows 
that  the  candle-power  unit  determined  in  1904-.".,  and  maintained 
constant  by  means  of  electric  sub- standards,  is  in  agreement  with 
the  newly-determined  unit  to  within  less  than  O'l  per  cent.  This 
close  agreement  is  better  than  was  anticipated,  and  confirms  the 
contention  that  a  candle-power  unit  may,  if  proper  precautions  are 
exercised,  be  held  constant  by  means  of  electric  sub-standards  over 
long  periods  of  time.  Comparisons  with  Germany  and  America 
indicate  that  the  photometry  of  lights  of  different  colours  need  not 
be  liable  to  the  errors  commonly  supposed  to  be  associated  with  it. 

In  connection  with  the  consideration  by  the  Engineering 
Standards  Committee  of  a  specification  for  metal-filament  lamps,  a 
great  number  of  life  tests  were  made  during  the  summer  with  a 
view  to  obtaining  data  regarding  the  life  performance  of  present- 
day  tungsten  lamps.  About  IfiO  lamps  of  different  ratings  and 
makes  were  run  at  voltages  which  gave  certain  definite  values  of 
initial  watts  per  candle.  By  this  means  it  was  assured  that  all 
the  filaments  were  operating  at  approximately  the  same  tempera- 
ture, and  the  data  obtained  give  information  on  two  points  :— (1) 
The  rate  of  c.p.  drop  during  life  corresponding  to  the  watts  per 
candle  values  at  which  the  test  was  run  ;  (2^  The  tendency  for 
"burn-outs"  of  filaments  to  take  place  before  reaching  the  1,000 
hours.  The  latter  of  course  depends  considerably  on  the  thickness 
of  the  filaments,  and  is  greater  for  high  than  for  low-voltage 
lamps.  The  investigation  forms  the  subject  of  a  complete  report 
to  the  Engineering  Standards  Committee,  which  has  since  been 
published,  together  with  about  80  diagrams,  giving  full  details 
of  the  tests.  The  report  also  contains  results  of  the  tests  for 
initial  rating  of  about  800  lamps  obtained  in  batches  of  25  from 
different  sources.  These  measurements  give  data  as  to  the 
degree  of  uniformity  which  exists  in  the  individual  lamps  in 
consignments  from  different  makers  supplied  to  customers  in  the 
usual  manner. 

A  full  description  of  the  methods  and  apparatus  used  for 
precision  A  c.  measurements  has  been  embodit;*  in  a  paper  by 
Messrs.  Paterson,  Rayner  and  Kinnee,  which  was  read  before  the 
Institution  of  Electrical  Engineers. 

An  investigation  has  been  made  for  the  Engineericg  Standards 
Committee  on  the  heating  of  screw  socket  lampholdtrs.  Bayonet 
holders  are  not  satisfactory  when  the  watts  transmitted  exceed  250, 
and  some  ^ther  type  of  holder  has  to  be  used  for  larger  units. 
The  heating  of  a  lamp  socket  is  almost  entirely  due  to  the  heat 
dissipated  by  the  lamp  or  radiator,  and  has  little  to  do  with  the 
energy  lost  at  the  contacts,  the  latter  beirg  a  negligible  quantity, 
unless  the  holder  becomes  defective.  Sjrew  sockets  are  not  open 
to  the  objections  of  bayonet  holders,  and  can  sati  factorUy  transmit 
amounts  of  power  up  to  1,000  watts.  The  or  iinary,  as  well  as 
the  Goliath,  screw  sockets  were  tested  under  different  conditions, 
the  temperature  reached  being  as  high  as  120°  C.  for  certain 
sockets.  There  seems  to  be  no  special  objection  to  these  tempera- 
tures as  far  as  concerns  the  sockets  themse'vcs,  but  the  effect  of 
the  heat  on  the  insulation  of  incoming  cables  is  likely  to  be 
serious.  Tests  made  on  the  temperature  gradients  along  the 
cables  entering  the  sockets  indicated  that  some  modification  of 
design  is  desirable  where  large  lighting  units  are  being  dealt 
with. 

Investigations  have  been  made  on  the  compressibility  of  micanite 
in  connection  with  its  use  in  localities  where  the  heat  is  suflScient 
to  soften  the  varnish.  The  relationship  was  exp mined  between  the 
compressibility  and  the  amount  of  varnish,  and  experiments  were 
made  to  ascertain  the  effect  of  additional  heat  treatment.      The 
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investigations  show  generally  that,  to  avoid  an  undue  amount  of 
compression,  the  quantity  of  varnish  in  the  material  should  be 
controlled.  Heat  treatment  above  that  required  to  give  pood 
moulding  plate  will  tend  to  reduce  the  tenacity  of  the  varnish 
and  render  the  material  liable  to  flaking. 

The  data  obtained  in  the  investigations  of  the  electric  strength 
of  ebonite  have  been  embodied  in  a  paper  to  be  published  by  the 
Institution  of  Electrical  Engineers.  The  general  result  shows  that 
ebonite  of  the  best  quality  will  withstand  a  voltage  gradient  of 
125,000  volts  per  mm.,  and  that  comparatively  simple  physical 
tests  are  applicable  to  show  whether  the  material  is  of  high-grade 
quality. 

In  connection  with  the  testing  of  some  small  electrolytic  meters 
— a  type  of  instrument  which  requires  to  be  tested  over  a  long 
period — the  experiment  was  tried  of  using  a  small  copper  volta- 
meter to  integrate  the  current  instead  of  the  more  usual  methods 
of  keeping  the  current  steady  or  of  taking  the  mean  of  a  large 
number  of  readings  as  the  current  value.  The  method  is,  of  course, 
well  known,  but  little  used  in  practice,  and  attention  is  called  to 
it  as  a  means  of  testing  small  house  service  meters  where  such 
tests  have  to  be  made  in  position.  By  observing  proper  conditions 
as  to  the  electrolyte,  the  work  involved  in  setting  up  and  weighing 
the  plates  is  very  small.  Determinations  can  be  made  readily  to 
within  0'3  per  cent.,  while  the  possibility  of  personal  error  in  the 
determination  is  at  least  no  greater  than  with  the  methods  more 
generally  used. 

A  paper  was  read  before  the  Institution  of  Electrical  Engineers 
giving  the  results  of  the  investigation  into  the  behaviour  of  D.c. 
watt-hour  meters.  The  results  obtained  in  the  laboratory  with  all 
the  meters,  when  on  a  rapidly  fluctuating  load,  were  in  close 
agreement  with  those  obtained  on  a  steady  load. 

These  results  were  confirmed  by  observations  extending  over 
three  weeks,  during  which  time  the  meters  were  connected  in  the 
traction  circuit  of  the  Sutton  generating  station.  The  observa- 
tions under  these  conditions  were  carried  on  in  all  for  a  period  of 
eight  months.  The  latter  observations  indicated  that  some  of  the 
meters  were  changing  ;  the  differences  in  the  readings,  after  they 
had  been  corrected  by  the  previously  determined  constants, 
amounted  to  as  much  as  ±  3  per  cent,  from  the  mean  of  the  six 
meters.  On  their  being  brought  back  to  the  laboratory  for  examina- 
tion, it  was  found  that  while  the  change  in  three  of  the  instruments 
was  not  greater  than  ±  1  per  cent.,  one  had  increased  in  rate  by  2i  per 
cent.,  another  by  3  per  cent.,  and  the  sixth  by  a  further  2  per  cent., 
making  for  this  last  meter  a  total  change  of  6  per  cent,  during  the 
period  covered  by  the  whole  series  of  tests. 

A  further  question  that  arose  during  the  above  investigation, 
relating  to  the  permanent  change  due  to  momentary  excessive  loads, 
was  fully  investigated.  Very  large  changes  were  found  in  several 
of  the  meters  as  a  result  of  subjecting  them  to  a  current  approxi- 
mating to  that  to  which  they  would  be  subject  when  a  short  cir- 
cuit occurred.  These  changes  were  found  to  be  due  mainly  to 
demagnetisation  of  the  brake  magnets,  or  to  magnetisation  of  parts 
of  the  meters.  It  was  found  possible  to  obviate  them  by  using  a 
shield  of  proper  size  and  material.  In  one  type  of  meter  the  shield 
supplied  was  removed  and  replaced  by  one  built  up  in  the  labora- 
tory of  sheets  of  Stalloy  iron,  the  result  being  that  the  change  in 
rate  due  to  a  short-circuit  current  was  only  i  per  cent.,  as  compared 
with  from  2  to  9  per  cent,  with  the  original  shield. 

The  work  being  carried  on  at  the  request  of  the  Wiring  Rules 
Committee  of  the  Institution  of  Electrical  Engineers  to  determine 
(a)  the  heating  of  flexible  cords,  and  (ft)  the  ageing  with  high  tem- 
peratures of  standard  paper  and  rubber-insulated  conductors,  has 
progressed  well  during  the  year.  Regarding  (a),  the  heating  due 
to  the  current  flowing  has  been  determined  for  a  number  of  wires 
with  different  types  of  insulation  and  covering,  extending 
over  the  whole  range  of  flexible  wires  in  general  use.  In  addition, 
a  number  of  tests  were  made  in  order  to  obtain  an  idea  of  the 
extent  of  the  heating  due  to  radiation  from  a  lamp  suspended  by 
the  flexible  wire,  and  by  conduction  from  the  lampholder.  The 
heating  was  found  to  vary  greatly  with  different  types  of  shade 
and  methods  of  fixing.  Regarding  (ft)— the  ageing  of  standard 
insulated  conductors — preliminary  investigations  have  been  made 
with  a  length  of  rubber-insulated  cable,  and  with  the  oil  and  paper 
used  for  paper-insulated  cable.  Samples  have  been  exposed  in  an 
oven  to  various  temperatures,  the  effect  on  their  mechanical  and 
electrical  properties  being  noted. 

The  report  contains  a  summary  of  the  researches  to  be  carried 
out  during  the  present  year,  as  well  as  a  list  of  the  papers  published 
during  the  past  year. 
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Bell  t.  Milne. 

{Continved  from   Vol.  12,  page.  1058.) 

PuESUEU,  in  the  witness  box,  said  he  had  been  electrical  engineer 
of  Aberdeen  since  1898.  He  acted  as  adviser  to  the  Town  Council  in 
several  big  schemes,  and  from  time  to  time  he  had  advised  the  city 
architect  as  to  the  wiring  of  public  buildings.  That  had  been 
done  with  the  knowledge  of  the  Town  Council  or  the  Convener 
of  the  Committee  for  the  time  being.  In  his  efforts  to  get  con- 
sumers he  had  reached  a  point  where  there  had  been  a  set-back  to 
him,  namely,  in  the  wiring  of  houses.     It  was  an  essential  and  ele- 


mentary requirement  on  the  part  of  an  electrical  engineer  in  his 
position  that  he  should  have  a  thorough  knowledge  of  electrical 
wiring.     His  two  principal  assistants  were  also  experts  in  wiring, 
He  detailed  the  advice  which  he  and  his  assistants  had  given  to 
Mr.   A.   B.  Robertson  in  regard  to   the  electrical  installation  at 
Murtle  Hydro  recently,  and  said   such  instances  of  advice  given  to 
parties  might  be  multiplied.     Witness  was  responsible  to  the  Town 
Council   for   carrying   out  the  Board  of  Trade,  Home  OfiBce,  and. 
Cinematograph  Acts  Regulations,  and  the  Town  Council  supposed 
him  to  be  competent  in  regard  to  wiring  specifications  and  the  wiring 
of  public  buildings  under  the  control  of  the  Town  Council,     They 
had  recently  had  a  large  number  of  instances  in  Aberdeen  of  instal- 
lations  which    brought   out   the   average   wiring   rate   at    some- 
where between   lOs.   6d.   and   lis.  t5d.   per  point.     There  were  in 
Aberdeen    35   contractors    who     did   electrical    work    and    dealt 
with     the    Corporation   mains.      Fifteen   years    ago,   there  were 
only  10  doing   that  sort  ofl  work.      The  cost  of  wiring  houses 
was       fairly      standardised     throughout      the      country.      The 
minimum    wage    in     Aberdeen   was    7id.    per    hour.     In    these 
days  it  was  absolutely  essential  for  the  development  of  the  electrical 
department,  that  his  department  should  give  all  assistance  possible 
to  intending  consumers.     The  Town  Council  recognised  that,  and 
had   opened   a  showroom.     The  contractors  themselves  had  come 
and  asked  his  advice  upon  matters.     A  large  proportion   of  the 
Town  Council  had  come  to  the  department  for  advice  in  wiring. 
Referring  to  the  incident  out  of  which  the  letter  arose,  pursuer 
said  that  about  November  22nd,  1912,  Mr.  A.  Davidson,  Broomhill 
Park,  Aberdeen,  called  upon  him  and  asked  two  questions— first, 
could    he    give    heating    and    lighting    in     his    house  from   the 
same   wires   and   the   same  meter,   as  was  common    in  Dundee  ? 
Secondly,  would  the  department  draw  up  a  specification  for  lighting 
his  house  as  was  done  in  Dundee  ?     Pursuer  said  the  regulations  did 
not  permit  of  his  complying  with  Mr.  Davidson's  first  request,  but  he 
said  he  would  accede  to  the  second,  which  was  quite  consistent  with 
the  regulations,     Mr.  Davidson  said  he  had  received  an  offer  which, 
in  his  opinion,  was  too  high,  and  asked  pursuer's  opinion  about  it. 
Witness  did  not  know  who  the  offerer  was,  but  he  agreed  the  price 
was  too  high.     He  told  Mr.  Davidson  that  he  had  come  down  in  a 
car  with  an  Aberdeen  contractor,  with  whom  he  had  discussed  the 
question  of  wiring  rules.     When  Mr.  Davidson  told  him  the  name 
of  the  contractor,  pursuer  remarked  that  it  was  a  curious  coinci- 
dence that  he  had  just  been  talking  to  Mr.  Robertson,  jun.,  saying 
he    thought    it    was    a    mistake     for    contractors     to    keep    up 
the     price     of     wiring.      Pursuer     told      Mr,     Davidson    that 
wiring     ought    to     be     done     for     12s.     6d.    to    £1    per    point. 
Messrs,  Robertson's  figure  worked  out  at  above  258.  9d.  per  wiring 
point.     Pursuer  told  Mr.  Davidson  that  he  thought  the  price  was 
excessive.     In  a  minute  of  the  Electrical  Contractors'  Association 
of  November,  1912,  it  appeared  that  Mr,   Robertson   submitted   a 
letter  he  had  received  from  Mr.  Davidson  which  contained  certain 
imputations  by  Mr.  Bell  against  the  firm's  honesty. 

Mr.  Cooper  :  Did  you  make  any  imputations  against  Mr. 
Robertson's  honesty  1 — None  whatever. 

Continuing,  Witness  said  Mr.  Davidson  asked  for  tenders,  which 
were  received  from  three  contractors,  as  follows : — Messrs.  Robertson, 
£1  Is.  Hid.  per  point;  Aberdeen  Electrical  Engineering  Co., 
£1  Is.  2jd. ;  and  Mr.  A.  D.  Gillespie,  Ss.  6id. ;  the  last-named  was 
accepted,  and  the  work,  when  completed,  was  approved  by  the 
electricity  department.  Pursuer  received  a  letter  from  Mr. 
Falconer,  advocate,  alleging  that  he  had  make  certain  slanderous 
statements  against  the  firm  of  Messrs,  A.  B.  Robertson,  and 
threatening  an  action  for  damages.  Pursuer  instructed  his  agent 
to  accept  service  of  any  bummons,  but  to  date  he  had  received 
none.  When  he  saw  the  letter  of  Mr.  Milne  he  thought  it  was 
distinctly  reflecting  upon  his  business  ability.  He  did  not  think 
his  employers  would  keep  him  on  if  his  knowledge  of  electrical 
contracting  work  was  very  elementary.  He  thought  it  was  most 
important  that  he  should,  so  far  as  possible,  see  that  the  cost  of 
wiring  was  kept  within  moderate  limits.  That  was  the  position  he 
had  adopted  all  along. 

Mr.  Cooper  :  What  is  your  view  of  the  letter  so  far  as  it  affects 
you  ? — I  consider  it  accuses  me  of  incompetence  in  my  busineps, 
and  of  making  slanderous  statements  against  contractors,  which  I 
did  not.  It  also  speaks  to  my  employers  of  my  actions  being 
intolerable.     It  hurt  my  feelings  very  much. 

Cross-examined  by  the  Dbax  of  Faculty,  Pursuer  said  he 
recognised  it  was  part  of  his  duty  not  to  engage  in  professional 
business  of  any  kind  unless  by  sanction  of  the  Town  Council. 

You  have  no  personal  experience  of  costing  work  .' — No. 

Therefore  that  does  not  fall  within  your  professional  duty  ? — I 
suppose  not. 

Then  when  it  is  said  you  have  only  an  elementary  knowledge  of 
contracting  work,  is  not  that  quite  true  / — No.  I  take  contracting 
work  to  be  very  much  larger  than  that. 

Have  you  at  any  time  in  Aberdeen  done  any  private  wiring  .' — I 
have  drawn  up  specifications  for  public  and  private  houses. 

His  Lordship  :  Allow  me  to  put  the  question.  Have  you  ever 
done  any  wiring  in  connection  with  public  buildings  .' — I  have 
never  wired  with  my  own  hands. 

A  lengthy  cross-examination  followed  on  Mr.  Davidson's  letter  to 
Mr.  Robertson. 

The  Dean  :  Don't  you  think  the  impression  conveyed  to  Mr. 
Davidson  was  that  he  was  being  charged  22s.  when  he  could  get 
the  same  work  done  in  Edinburgh  for  12s.  6d  .' — He  got  the  same 
work  done  for  about  8s.  6d. 

We  shall  see  about  that.  Do  you  suggest  that  this  is  not  seriously 
interfering  with  the  contractor's  business  .' — No,  I  don't. 

The  Dean  remarked  that  he  did  not  agree  with  the  pleading  by 
pursuer  that  the  Electrical  Association  was  a  Trade  Union.  Quoting 
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from  pursuer's  pleading,  the  Dean  read  :— "  The  membcri  of  the 
Associatiou  were  actuated  by  ill-will  ac^ainst  pursuer,  who  had 
frequently  had  to  call  attention  to  the  extortionate  charges  made 
by  Aberdeen  contractors."  The  Dean  asked  ;  Was  this  of  Robertson's 
one  of  the  occasions  when  you  were  pointing  to  extortionate 
charges  / — Yes. 

Then  you  were  representing  to  Mr.  Davidson  that  Messrs. 
Robertson  were  making  extortionate  charges.' — I  said  it  was 
excessive. 

Pnrsuer  said  it  was  the  fact  that  tenders  were  taken  from 
Aberdeen  contractors  for  the  City  Hospital  installation,  and  the 
lowest  offer  was  £G10.  He  advised  the  Town  Council  that  £4C0 
was  enough  for  the  contract.  Ultimately  outside  tenders  were 
taken  in,  with  the  result  that  they  were  all  higher  than  £610, 
and  £610  was  ultimately  accepted. 

The  Dean  :  What  damage  do  you  complain  of  having  suffered  .' 
You  are  still  in  the  service  of  the  Corporation  and  enjoying  their 
confidence. — The  Council  have  not  considered  the  letter  yet. 

Mb.  Bell  was  fully  three  hours  in  the  box.   He  was  followed  by — 

Db,  Gordon,  town  clerk,  Aberdeen,  who  said  that  when  he  saw 
the  letter  complained  of,  he  formed  the  opinion  that  its  terms  were 
such  that  he  could  not  put  it  before  the  Town  Council. 
The  meaning  he  took  out  of  the  letter  was  that  Mr.  Bell  was 
making  charges  against  contractors  and  threatening  their  honesty, 
and  he  considered  that  that  part  of  the  letter  was  libellous.  He 
also  thought  the  letter  contained  a  reflection  upon  Mr.  Bell's  pro- 
fessional skill. 

Do  you  say  that  the  Town  Council  ever  had  any  reason  to  doubt 
Mr.  Bell's  efficiency  in  anything  relating  to  his  work  ? — None. 

Continuing,  the  Town  Clerk  said  a  meeting  of  the  Committee 
was  held  on  December  30th.  He  submitted  the  letter  which  he  had 
received  and  explained  to  the  Committee  that  proceedings  had  been 
taken  by  Mr.  Bell  since  the  letter  had  been  received,  and  he 
suggested  to  the  Committee  that  in  the  circumstances  the  letter 
should  not  be  considered  or  discussed.  The  Committee,  however, 
decided  that  the  letter  should  be  read,  and  after  that  had  been 
done  they  agreed  that  it  should  be  allowed  to  lie  on  the  table  in 
the  meantime. 

LoBD  Provost  Maitland,  who  was  next  called,  said  that  as  far 
as  he  had  been  able  to  observe,  Mr.  Bell  had  managed  the  electrical 
undertaking  very  successfully.  He  never  had  the  slightest  reason 
to  doubt  his  fitness  for  any  branch  of  the  work  he  had  to  do.  Since 
pursuer  came  to  be  engineer,  the  output  had  increased  from  about 
400,000  unite,  till  now  it  was  nearly  8  million  unite.  Mr.  Bell  had 
again  and  again  received  increases  in  his  salary.  His  opinion  of 
the  letter  to  the  town  clerk  was  that  it  contained  very  strong 
language  about  the  head  of  the  electricity  department,  and  about  a 
servant  to  his  employers.  Although  he  did  not  believe  either  of 
the  charges,  he  regarded  them  as  being  very  serious  imputations 
against  Mr.  Bell. 

I  think  there  are  certain  friends  of  the  contractors  in  the  Town 
Council  ? — Yes. 

Did  you  think  they  were  likely  to  seize  upon  a  letter  of  the  sort, 
and  use  it  against  Mr.  Bell  ? — I  thought  it  quite  likely. 

Cross-examined  by  the  Dean  of  Faculty  :  Who  did  you  mean  by 
the  friends  of  the  contractors  ? — One  is  Bailie  Robertson,  who  is  a 
member  of  one  of  the  firms  that  complained  of  the  conduct  of  the 
engineer. 

Do  you  put  it  that  it  is  the  duty  of  a  city  official  to  say  to 
citizens  of  Aberdeen  about  a  tradesman  of  Aberdeen  that  he 
charged  double  the  price  for  work  that  could  be  done  cheaper  else- 
where / — In  my  opinion  it  would  be  Mr.  Bell's  duty  in  the  interests 
of  the  department. 

Mb.  Thomas  Gibb,  convener  of  the  Electricity  Committee,  faid 
he  thought  the  contents  of  the  letter  were  scandalous.  He  had 
spoken  to  Bailie  Robertson  about  the  letter.  Bailie  Robertson  said 
that  he  would  never  be  satisfied  until  he  gave  notice  of  motion  to 
have  Mr.  Bell  dismissed,  or  words  to  that  effect. 

By  Mr.  Wilton  :  Witness  did  not  know  that  in  June  last  year 
the  Council  instructed  Mr.  Bell  to  discontinue  the  practice  of  giving 
estimates. 

Treastjbeb  Kemp  said  Mr.  Bell  was  always  fair  and  quite  dis- 
interested in  his  administration  of  electricity  affairs.  One  of  the 
first  things  pointed  out  to  Mr.  Bell  when  he  was  appointed  was  that 
the  public  of  Aberdeen  must  necessarily  be  dependent  upon  him  for 
guidance  and  assistance.  It  was  in  the  interests  of  both  the  Cor- 
poration and  the  electrical  department  that  Mr.  Bell  should  give 
such  advice,  and  he  considered  this  a  very  material  part  of  the 
engineer's  duty, 

Mb.  John  Finlay  Anderson,  plumber,  said  he  was  president  of 
the  Electrical  Contractors'  Association.  In  December  of  last  year 
Mr.  Davidson,  Broomhill  Park,  called  upon  him  and  asked  him  if 
he  would  tender  for  the  job  of  wiring  his  house.  He  declined  to 
tender.  He  assured  Mr.  Davidson  that  he  knew  nothing  about 
any  feeling  which  existed  with  regard  to  intervention  by  Mr.  Bell 
in  the  matter.  He  called  on  Mr.  Gillespie  to  see  if  he  had  not  made 
a  mistake  in  his  tender  for  Broomhill  Park.9 

In  cross-examination.  Witness  said  there  was  never  any  concert 
between  the  members  of  the  Association  to  keep  up  prices.  There 
was  no  "  ring,"  and  never  had  been  one.  Detailing  the  circum- 
stances which  led  up  to  the  Association  meeting,  at  which  it  was 
remitted  to  Mr.  Milne  and  himself  to  write  the  town  clerk,  he  said 
he  approved  of  the  letter,  which  expressed  his  honest  opinion.  The 
Association  never  had  in  their  minds  the  Trade  Disputes  Act.  He 
did  not  think  there  was  any  suggestion  that  the  letter  was  written 
in  the  name  of  the  Association  in  order  to  protect  Mr.  Robertson 
against  a  charge  of  slander.  They  all  considered  Mr.  Bell  a  first- 
class  engineer,  but  they  maintained  that  he  did  not  know  about 
contract  work.  They  had  never  any  idea  of  reflecting  upon  the 
capacity  of  Mr.  Bell.  Witness  admitted  moving  that  a  jobbing  price 


list  be  made  up  by  a  committee.      The  object  was  to  regulate  the 
jobbing  prices  in  Aberdeen. 

Alex.  Davidso.v,  solicitor,  Broomhill  Park,  Aberdeen,  stated 
that  he  wrote  Mr.  Robertson,  jnn.,  asking  him  to  let  him 'know  the 
cost  of  electric  lighting.  Mr.  Robertson  lient  him  a  specification, 
and  offered  to  do  the  work  which  he  specified  for  £104.  A  Dondee 
friend  who  had  experience  said  the  price  was  too  dear,  and  advised 
him  to  go  to  Mr.  Bell,  as  that  was  the  practice  in  Dundee.  Mr.  liell 
thought  the  charge  for  wiring  wa.s  too  dear.  He  also  expressed  the 
view  that  it  was  detrimental  to  the  interests  of  his  department  that 
the  Aberdeen  contractors  should  make  a  practice  of  charging  high 
rates.  Mr.  Bell  told  him  that  rates  were  lower  in  the  south,  and 
were  as  low  as  12s.  6d.  per  point.  He  undertook  to  draw  up  a 
specification  in  order  that  he  (witnens)  might  get  tenders.  In 
November,  1912,  he  wrote  a  letter  to  Messrs.  Robertson,  in  which  he 
reported  tht  result  of  his  interview  with  pursuer.  In  the  course  of 
his  letter  he  stated  that  Mr.  Bell  spoke  strongly  on  the  coet  of 
installation  in  Aberdeen,  and  that  he  (witness)  did  not  grudge  a 
fair  price  for  a  good  job  such  as,  he  wae  sure,  Messrs.  RoV^ertson 
would  do  for  him  ;  but  if,  as  Mr.  Bell  told  him,  the  work  was  done, 
and  well  done,  in  Edinburgh  for  128.  Gd.  per  point,  while  Messrs. 
Robertson's  rate  was  22s.  per  point,  h*;  had  no  choice  but 
to  take  in  competitive  offers.  Hp  understood  when  he 
used  the  expression  "moderately  fair,"  that  the  price 
charged  by  Aberdeen  contractors  was  unduly  high,  and  that 
the  Association  was  attempting  to  keep  up  the  price.  Mr. 
Davidson  then  detailed  how  he  received  other  tenders  and  accepted 
that  of  Mr.  Gillespie. 

James  A.  Robertson,  electrical  engineer  for  the  burgh  of 
Greenock,  said  he  considered  a  knowledge  of  wiring  would  be  very 
necessary  to  the  chief  engineer  of  a  burgh,  in  view  of  the  fact  that 
he  had  to  pass  the  installations  before  connecting  them  with  the 
mains. 

In  reply  to  counsel,  Witness  said  the  wiring  of  the  City  Hospital 
was  of  a  simple  form,  and  from  his  experience  he  would  say  that 
an  installation  of  that  sort  could  be  carried  out  for  9s.  or  10s.  per 
point.  That  would  give  a  fair  profit  to  the  contractors.  At  that 
rate  the  cost  of  the  wiring  of  the  City  Hospital  would  be  £400, 
£420  or  £430. 

Regarding  Messrs.  Robertson's  offer  for  Broomhill  Park.  Witness 
said  he  had  had  20  installations  carried  out  in  wood  casing  during 
the  last  12  months,  and  the  average  cost  over  the  whole  20  instal- 
lations was  lis.  7id.  per  point,  including  "on  cost "  charges  of  15 
per  cent.,  allowance  for  profit,  highest  over  16s.  8d.  per  point  and 
lowest  7s.  9d.  In  shop  work  the  cost  was  less  and  in  houses  it 
was  higher.  He  considered  a  charge  of  25s.  9d.  per  point  most 
unjustifiable,  except  under  the  most  extraordinary  conditions,  which 
did  not  prevail  in  the  case  of  Broomhill  Park. 

You  know  that  this  contract  works  out  at  about  Ss.  4d.  per  point, 
excluding  all  fittings  ? — I  think  that  it  is  a  very  low  figure,  con- 
sidering that  it  is  a  private  house,  and  that  there  is  work  to  be 
carried  out  which  cannot  be  accurately  estimated  beforehand.  I 
think  12s.  to  14s.  might  have  been  a  very  fair  price.  Taking  the 
class  of  work  into  account,  he  considered  that  the  job  was  fairly 
well  done.     It  was  above  the  standard  for  wood-casing  work. 

Answering  the  Dean  of  Faculty,  Witness  said  in  Greenock  they 
claimed  that  they  were  not  in  competition  with  the  contractors. 
There  was  a  strong  feeling  in  the  Town  Council  that  they  were  not 
to  compete  with  contractors,  and  they  made  a  point  of  not  coming 
in  to  offer  for  free  wiring  in  any  installation  where  a  private  con- 
tractor was  also  tendering  to  fit  the  wiring.  In  Greenock  they 
fitted  up  between  70  and  80  installations  last  year,  and  he  should 
say  the  contractors  fitted  up  about  200. 

Asked  what  he  had  to  say  regarding  a  statement  that  the  cost  of 
wiring  houses  for  electric  lightiijg  might  be  taken  at  from  12s.  6d. 
to  £1  per  light  installed,  that  figure  including  ordinary  plain 
fittings  and  everything  else  required.  Witness  said  he  agreed  with 
that.  Steel  tubing  work  could  not  be  done  under  17?.  The 
Corporation  could  not  do  work  cheaper  than  contractors,  for  the 
reason  that  the  labour  question  was  more  pronounced  in  the 
Corporation  than  among  private  contractors.  The  Corporation  had 
to  pay  the  men  maximum  wages,  and  had  also  questions  asked  as 
to  the  amount  of  work  turned  out. 

Gerald  Walker  Crawford, Iconsulting  engineer  and  a  member 
of  Edinburgh  Town  Council,  was  the  first  witness  for  defender. 
In  his  opinion  a  knowledge  of  electrical  contracting  work  was  not 
necessary  for  the  due  discharge  of  the  duties  of  one  holding  an 
office  such  as  Mr.  Bell  did.  His  duties  were  of  a  totally  different 
nature.  He  did  not  consider  a  knowledge  of  contracting  work 
of  any  'mportanue  at  all  to  a  municipal  electrical  engineer.  The 
price  of  wiring  a  house  or  shop  in  Edinburgh  was  from  18s.  to  JOs. 
per  point.  For  a  house  such  as  Broomhill  Park  he  did  not  con- 
sider anything  under  30s.  would  be  out  of  place.  He  never  heard 
of  work  being  carried  out  in  Edinburgh  at  12s.  6d.  per  point.  He 
never  heard  of  a  case  of  a  municipal  electrical  engineer  interfering 
with  the  prices  between  private  contractors  and  consumers. 

Cross-examined,  Mr.  Crawford  stated  that  he  had  never  done 
contracting,  and  had  never  done  wiring  himself. 

Thomas  Wright,  electrical  engineer,  Glasgow,  described  Mr. 
Robertson's  price  as  very  fair,  and  a  little  under  the  average. 

Answering  Mr.  Cooper,  Witness  said  they  had  jobbing  price 
lists  in  the  Glasgow  branch  of  the  Association. 

Mr.  Cooper  :  Is  it  the  case  that  the  average  cost  to  the  con- 
sumer, including  the  profits  of  wiring  in  wood  casing,  is  13s. .' — 
13s.  is  about  the  lowest  figure  that  ever  I  quoted  work  at. 

Alex,  Pratt,  electrical  engineer,  Edinburgh,  and  Edward 
Joseph  Lowdon,  electrical  contractor,  Glasgow,  concurred. 

Councillor  Leith,  who  followed,  said  he  was  present  at  a 
meeting  of  the  Public  Health  Committee,  when  offers  for  the 
electric  lighting  installation  for  the  City  Hospital  were  considered. 
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and  he  heard  a  statement  by  Mr,  Bell  which  conveyed  the  im- 
pression to  his  mind  that  Aberdeen  contractors  had  formed  a 
"  ring."  As  far  as  he  was  aware,  Mr.  Bell's  duties  had  nothing  to 
do  with  contracting  work, 

Ex-Lt^Rn  Provost  Wilson  said  that  in  connection  with  the  City 
Hospital  contract,  he  took  the  matter  up  with  Mr,  Bell  point  by 
point  in  order  to  test  his  estimate  of  £300,  and  see  if  it  could  be 
justified.  They  had  not  gone  two-thirds  over  the  specification 
before  he  had  raised  the  price  to  over  £400.  He  expressed 
.annoyance. 

Did  you  think  Mr,  Bell  was  'qualified  to  express  a  view  on  the 
costing-  of  this  work  .'—No,  after  the  estimate  he  had  given.  Witness 
did  not  know  that  contractors  in  the  south  had  been  written  to  and 
asked  not  to  compete  with  the  Aberdeen  contractors,  Mr,  Bell  was 
not  expected  to  do  contracting  work, 

Mr,  Wm,  Todd,  a  member  of  the  Public  Health  Committee  in 
1909,  said  the  Committee  generally  thought  that  Mr,  Bell  was 
entirely  wrong  regarding  the  City  Hospital  estimate, 

Alex,  Bruce  Robertson,  electrical  engineer,  Aberdeen,  thought 
it  was  very  unfair  of  Mr,  Bell  to  eay  that  the  contractors  had  formed 
a  "  ring '"  to  keep  up  prices.  It  was  quite  untrue.  He  would 
describe  Broomhill  House  as  a  costly  house  to  wire.  It  was  a 
ratnbling  house  with  long,  uneven  runs,  and  he  considered  his  price 
of  23s.  per  point  for  the  work  was  not  excessive,  Mr.  Bell  said  to 
him  that  the  contractors  were  charging  far  too  much  for  wiring 
which  was  done  in  Edinburgh  at  12s,  6d,  per  point.  Witness 
replied  that  it  might  be  done  in  Edinburgh,  but  it  was  not  done  in 
Glasgow,  and  it  certainly  could  not  be  done  in  Aberdeen  according 
to  the  existing  rules.  Witness  called  on  Mr.  Milne,  who  advised 
that  the  matter  should  be  considered  by  the  Association.  At  the 
meeting  the  members  thought  that  the  statements  in  question 
reflected  on  their  honesty,  and  Mr.  Milne  was  instructed  to  send  a 
letter  to  the  town  clerk.  Witness  saw  a  draft  of  the  letter,  and  it 
carried  out  the  meeting's  instructions.  They  wished  the  Town 
Council  to  discuss  the  matter. 

By  Mb.  Lippe  :  They  had  not  sent  out  circulars  to  contractors 
asking  them  not  to  tender,  except  in  the  case  of  the  City  Hospital. 
The  object  was  to  prevent  the  Town  Council  getting  free  tenders 
for  the  work. 

If  the  work  at  Broomhill  House  could  be  done  for  8s.  2id.,  don't 
you  think  that  anyone  is  justified  in  saying  that  25s.  ^d.  is  exces- 
sive .' — Yes,  but  I  say  it  is  impossible  to  do  it  for  8s,  2id. 

Aechibald  Gillespie,  electrical  engineer,  Aberdeen,  said  he 
commenced  business  about  14  months  ago,  and  his  idea  in  taking 
the  Broomhill  contract  was  to  gain  a  business  connection. 

Cross-examined  :  He  lost  about  £4  on  the  job.  He  would  never 
take  on  a  contract  like  Broomhill  House  again  at  the  same  figure. 
Another  £10  on  his  price  would  have  wiped  out  the  loss  and  given 
a  reasonable  profit.  That  would  have  worked  out  at  about  12s.  fid. 
per  point. 

By  his  Lordship  :  He  was  not  a  member  of  the  Contractors' 
Association.  He  had  applied  for  membership,  however,  because 
otherwise  he  could  not  get  men  to  do  work  for  him. 

James  P.  Dawson,  electrical  engineer,  Aberdeen,  said  he  did  not 
think  that  costing  fell  within  Mr.  Bell's  professional  duty.  There 
was  no  intention  of  reflecting,  in  the  letter  to  the  town  clerk, 
upon  Mr.  Bell's  professional  position. 

Fbank  Parker,  electrical  engineer,  manager  to  Claud  Hamilton , 
Aberdeen,  and  Walter  Simpson,  electrical  engineer,  Aberdeen, 
concurred. 

Defender  stated  that  he  had  been  secretary  of  the  Association 
since  1907,  and  never  received  any  pay  for  the  work.  In  his  opinion 
the  letter  complained  of,  carried  out  the  instructions  which  the 
meeting  gave.  The  course  followed  in  previous  cases  was  to  lay 
the  facts  before  the  Council,  and  no  exception  was  taken  to  that. 
The  Trades  Disputes  Act  was  never  referred  to,  and  it  did  not 
actuate  witness  or  any  of  the  members. 

All  your  minute  authorised  you  to  do  was  to  make  a  complaint 
and  ask  for  protection  ? — Yes. 

They  resolved  not  to  withdraw  the  letter,  but  to  defend  any 
action  and  indemnify  you  against  damages  and  expenses  /—Yes. 

This  closed  the  evidence,  and  Mr.  Cooper  asked  for  a  verdict  in 
favour  of  Mr.  Bell  on  both  issues.  He  said  because  a  Trade  Union 
could  not  be  sued  for  damages  for  libel,  the  only  thing  to  do  was 
to  bring  an  action  against  the  individual  who  had  to  do  with  the 
issuing  of  the  libel.  After  analysing  the  evidence,  counsel  pointed 
out  that  it  was  perfectly  legitimate  for  people  to  ask  whatever 
they  could  get  for  their  work,  but  it  was  perfectly  right  for  a 
person  to  say  "  You  are  charging  a  great  deal  more  than  what  is 
ordinarily  charged  for  that  sort  of  work. '  That  was  all  Mr.  Bell 
said,  and  all  that  it  was  complained  of  him  as  having  said.  Mr. 
Bell  was  an  official  who  was  blocking  all  those  contractors  who 
were  putting  enormous  profits  upon  innocent  laymen,  and  who 
clubbed  themselves  together  in  order  that  they  might  get  Mr.  Bell 
into  evil  odour  with  his  employers. 

The  Dean  op  Faculty,  who  followed,  pointed  out  that  the 
action  was  a  personal  one  by  Mr.  Bell  against  Mr.  Milne,  and  that 
they  were  not  trying  the  Electrical  Contractors'  Association. 
Dealing  with  the  evidence,  the  Dean  said  the  attempt  to  make  out 
that  228.,  or  anything  like  that,  was  extortionate,  was  quite  out  of 
the  question.  Where,  he  asked,  was  the  malice  on  Mr.  Milne's 
part  /  He  was  no  more  than  a  scribe.  It  was  bad  enoueh  to  say 
that  the  Trade  Union  were  not  liable,  but  to  say  that  the  law 
agent  was  to  be  liable  would  be  carrying  the  thing  a  great  deal  too 
far  and  utterly  beyond  the  law. 

Lord  Hunter  refused  to  direct  that  the  occasion  was  privileged. 
Addressing  the  jury,  he  said  a  man  was  just  as  much  a  slanderer 
if  he  repeated  a  statement  that  had  been  told  him  as  if  he  had 
invented  the  statement  for  himself.  The  whole  case  turned  on 
their  interpretation  of  the  letter.    That  was  absolutely  everything 


Mr.  Bell  was  quite  entitled  to  express  his  opinion  on  prices  even 
on  the  assumption  that  it  did  not  come  within  his  ordinary  duties. 
It  was  not  even  suggested  that  in  giving  his  opinion,  whether  tt 
was  right  or  wrong,  Mr.  Bell  was  actuated  by  any  improper 
motive. 

The  two  issues  the  jury  had  to  consider  were  (1)  whether  the 
statements  in  the.  letter  falsely  and  calumniously  imputed  to  the 
pursuer  ignorance,  incompetence,  and  want  of  skill  in  regard  to 
his  professional  duties  ;  and  (2)  whether  the  statements  in  the 
letter  falsely  and  calumniously  represented  that  the  pursuer  was 
guilty  of  slanderously  charging  the  Aberdeen  electrical  contractors 
with  dishonesty  ;  and  that  he  had  made  similar  very  grave  and 
slanderous  charges  on  a  previous  occasion  against  Aberdeen 
electrical  contractors. 

The  jury,  after  an  absence  of  nearly  an  hour,  returned  a 
unanimous  verdict  for  pursuer  on  both  counts,  awarding  £26U 
damages  with  expenses. 


The  Rating  or  Tramways. 

On  Thursday,  June  26th,  the  House  of  Lords  concluded  the  argu- 
ments in  the  appeal  by  the  Tottenham  Urban  District  Council  against 
an  order  of  the  Court  of  Appeal  in  favour  of  the  respondents,  the 
Metropolitan  Electric  Tramways,  Ltd.  In  1910  the  present  appel- 
lants rated  the  company  in  respect  of  that  portion  of  the  company's 
undertaking  which  passed  through  their  district,  and  which  was 
originally  constructed  as  a  horse  tramway,  but  had  since  been  elec- 
trified, at  £495  12s.  6d.,  and  demanded  payment  for  the  first  time  of 
the  full  assessment.  The  company  paid  £123  18s.  2d.,  being  one- 
fourth  of  the  rate  demanded^  and  contended  that  they  came  within 
the  partial  exemption  to  rates  given  by  Sec,  211  of  the  Public  Health 
Act,  1875,  as  they  were  rated  as  the  occupier  of  land  used  as  a  railway 
constructed  under  the  powers  of  an  Act  of  Parliament,  namely,  the 
Tramways  Act,  1870,  The  Court  of  Appeal  held  this  was  so,  and 
the  Council  appealed  on  the  ground  that  a  tramway  originally 
constructed  as  a  tramway  was  not  a  light  railway  within  the 
meaning  of  the  Public  Health  Act,  1875,  The  question  for 
decision  is  one  of  very  considerable  financial  importance  to  electric 
tramway  companies  in  London,  because  nearly  all  of  them  were 
originally  constructed  as  horse  tramways,  and  although  it  was  not 
disputed  that  the  partial  exemption  applied  to  the  extensions  of 
such  tramways  which  had  been  made  under  powers  given  by  the 
Light  Railway  Acts,  the  increase  of  rates,  should  the  appeal  be 
allowed,  must  be  a  serious  burden  to  such  companies. 
Me,  Ryde,  K.C,  having  replied  for  the  appellants. 
The  Lord  Chancellor  said  the  question  was  one  of  importance, 
and  their  Lordships  would  take  time  to  consider  their  judgment. 


Charing  Cross,  West  End  A^D  City  Electricity  Supply 
Co,,  Ltd.,  t\  The  London  Hydraulic  Power  Co. 

On  June  25th,  26th  and  27th  Mr.  Justice  Scrutton  in  the  King's 
Bench  Division  heard  this  case,  which  raised  the  question  of  the 
liability  of  the  defendants  for  water  bursts  in  the  defendants'  mains 
in  the  City  of  London,  which  damaged  the  plaintiffs'  underground 
cables,  connection  boxes  and  other  works, 

Mr,  McCall,  K.C.  and  Mr,  C,  B.  Marriott  were  for  the  plaintiffs, 
and  Mr,  John  Sankey,  K.C.  and  Mr.  F.  Gover  for  the  defendants. 

In  opening  the  case,  Mr.  McCall  said  the  claim  was  for 
£717  48.  Id.,  the  amount  of  repairs  necessitated  to  plaintiffs'  electric 
mains,  <fcc.,  through  the  escape  of  water  from  defendants'  high- 
pressure  mainsin  various  parts  of -the  City  of  London,  which  damaged, 
and  in  some  cases  destroyed,  the  efficiency  of  plaintiffs'  works.  A 
number  of  bursts  took  place  on  February  4th,  5th  and  13th,  1912,  and 
on  August  27th  of  the  same  year.  The  plaintiffs  supplied  electricity 
for  lighting  and  other  purposes  to  various  parts  of  London.  This  was 
done  under  the  powers  of  Acts  of  Parliament  and  Provisional 
Orders,  and  by  these  Acts  the  company  were  entitled  to  construct 
arid  maintain  and  use  mains  for  the  purposes  of  conducting  the 
power  to  various  places,  including  Water  Lane,  Great  Tower  Street, 
Upper  Thames  Street,  Cannon  Street  and  St.  Swithin's  Lane.  The 
defendants  supplied  water  pressurefor  the  purpose  of  working  lifts  in 
public  buildings  and  private  houses  and  offices,  and  for  that  pur- 
pose they  Lad  constructed  and  maintained  and  used  certain  mains 
charged  with  water  at  high  pressure.  On  each  of  the  dates  men- 
tioned, the  water  from  defendants'  mains  escaped  in  large  quantities 
with  great  violence,  and  caused  serious  damage  to  plaintiffs'  under- 
ground works.  This  necessitated  extensive  repairs,  the  cost  of 
which  plaintiffs  now  sought  to  recover.  The  defendants'  case 
was  that  the  plaintiffs  had  laid  their  pipes  at  their  own  risk 
and  subject  to  the  r'ghts  of  defendants  to  maintain  and  use  their 
own  mains.  They  did  not  admit  the  bursts,  and  denied  negligence, 
and  said  the  burst?,  if  any,  were  caused  by  subsidences,  and  that 
the  bursts  in  Water  Lane,  St.  Swithin's  Lane  and  Upper  Thames 
Street  were  caused  or  contributed  to  by  plaintiffs'  own  works,  which 
impaired  and  disturbed  the  defendants'  mains  and  the  ground 
about  them.  The  defendants'  mains,  counsel  proceeded,  were  charged 
with  water  at  an  enormous  pressure — some  700  lb.  to  the  square  inch, 
and  any  water  that  escaped  was  certain  to  do  very  great  damage. 
The  plaintiffs'  mains  were  laid  in  1892,  end  were  in  all  cases  laid 
under  the  supervision  and  with  the  approval  of  the  engineer  to  the 
defendant  company.  Prior  to  1912,  there  were  a  considerable 
number  of  bursts,  and  it  would  be  found  that  there  were  a  large 
number  of  cases  in  which,  when  a  burst  took  place  which  damaged 
plaintiffs'  mains,  the  defendant  company  recognised  their  liability, 
and  paid  the  cost  of  the  damages.  He  believe-^  this  was  done  in 
some  24  cases.     The  first  burst  now  sued  for  was  on  February  4th, 
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1912,  and  was  a  Berious  one,  for  the  main  snapped  and  caused  a 
preat  deal  of  daraape.  He  should  submit  that  the  liability  of  the 
defendants  in  such  a  case  as  this  was  clearly  laid  down  in  the 
decided  cases. 

Mb.  San  key  said  he  should  submit  that  none  of  the  decided 
cases  would  constitute  a  nuisance. 

His  LoRDSHii'  3aid  that  mipht  be,  but  if  an  occurrence  like  this 
was  continually  happening  it  might  develop  into  a  nuisance. 

Mr.  W.  Thorpe,  engineer  to  the  plaintiffs,  said  that  a  number  of 
bursts  occurred  between  1904  and  1912,  in  regard  to  which  the 
defendants  admitted  liability  and  paid  the  damages. 

Mb.  San  key  said  the  case  for  the  defendants  was  that  the 
plaintiffs  by  their  own  works  had  interfered  with  and  broken  up 
the  foundations  of  the  defendants'  mains,  and  had  bo  caused  the 
bursts  complained  of.     They  had  given  details  of  these  matters. 

A  great  deal  of  evidence  was  called  on  both  sides,  and  after 
hearing  legal  arguments  at  great  length, 

His  Lordship  reserved  his  judgment. 


Action  auainst  Aberdeen  Corporation. 

Lord  Ormidale,  in  the  Court  of  Session,  dismissed  an  action 
against  the  Corporation  of  Aberdeen,  who  were  sued  for  £400,  in 
connection  with  the  death  of  a  carter,  who  was  crushed  between 
the  front  of  a  wagon  and  an  electric  wire  standard.  The  standard, 
it  was  said,  was  a  dangerous  obstacle  and  had  since  been  removed. 
His  Lordship  held  that  there  was  no  negligence  on  the  part  of  the 
Corporation. 


Glyn  v.  Holophane,  Ltd. 

The  hearing  of  this  action  was  commenced  on  Friday  (June  27th), 
before  Mr.  Justice  Bailhache  and  a  special  jury,  in  the  King's 
Bench  Division.  The  plaintlfif  was  Major  Geoffrey  Carr  Glyn,  a 
director  of  the  defendant  company,  who  claimed  damages  from  the 
company  for  alleged  wrongful  dismissal  from  the  position  he  held 
as  managing  director  of  the  company.  The  action  was  of  consider- 
able interest,  because  of  the  remarkable  allegations  made  by  the 
defendants  in  their  plea  of  justification. 

Mr.  Campbell,  K.C.,  M.P.,  and  Mr.  Schiller  (instructed  by  Withers, 
Bensons,  Birkett  &  Da  vies),  were  for  theplaintifif,  and  Mr,  Montague 
Shearman,  K.C.,  and  Mr.  Sylvain  Mayer  (instructed  by  Herbert 
Reeve  &  Co.),  were  for  the  defendants. 

Mr.  Campbell,  opening  the  case   for  the  plaintiff,  said   the 
case    had    become   serious,   as    the    defendants    had    put    on    the 
record  a  statement  that  the  plaintiff  had  misconducted  himself,  and 
that  the  dismissal  was  justifiable.      That  wonld,  no  doubt,  be  an 
excellent    defence,   if  it   could   be  proved.     The   plaintiff.   Major 
Geoffrey  Carr  Glyn,  was   a   man  in  middle  life,  with  a  creditable 
career   behind   him,   both  in   business  and   in   the   service   of  his 
country,  for  he  was  a  partner  in  the  firm  of  Glyn,  Mills,  Currie  and 
Co.,  bankers,  and  had  served  his  country  in  the  South  African  war. 
He  was  also  an  aapirailt  to  Parliamentary  honours,  and  a  candidate 
for  the  next  General  Election,     In  1 909,  while  travelling  in  France, 
he  made   the    acquaintance  of    Mr.  Mygatt,  the  chairman  of  the 
board  of  Holophane,  Ltd.     That  business  consisted   of   the  sale  of 
spheres  and  globes  for  covering  electric  light  bulbs,  and  need  princi- 
pally  for   diffusing    the   light   and    distributing    it   to   the   best 
advantage,  with    the   smallest    possible   amount   of   waste.      Mr. 
Mygatt     had      worked     that      business     up     in     America      for 
some   years    before    he    came  with    it   to    London.     The  London 
business  was  not  very  successful  for  the  shareholders.    It  resulted 
in  Mr,  Mygatt  getting  r>5,000  fully  paid  up  shares  and  .^20,000  in 
cash.     The  business  fell  away  and  the  shareholders  got  nothing, 
Mr,   Mygatt   bought    the  whole   thing   back   with  the  assets  for 
,£  1 ,000,      Afterwards  Major   Glyn  was  induced  to  take  an  interest 
in  the  Holophane,  as  the  patent  shade  was  called,  and  an  arrange- 
ment was  made  between  him  and  Mr,  Mygatt  that  he  should  go  to 
America  and  see  what  had  been  done  over  there,  and  if  he  thought 
well  of  it  he  would  see  whether  a  company  could  be  started  again 
in  England  on  better   lines.     Major  Glyn  went  to  America  ;    he 
found  that  a  company  in  Ohio  made  the  glass,  another  company 
made  the  reflectors,  and  Mr.  Mygatt's  company  did  the  distributing. 
It  was  understood  that  if  Major  Glyn  put  himself  into  the  business 
here  and  was  successful  in  forming  a  company  with  the  necessary 
capital,  he  should  be    the  managing  director  and  not  be  disturbed 
from  his  position  for  five  years.   A  company  was  formed,  and  the  first 
directors  were  Mr.  Mygatt,  Lieut.-Col.  F.  J.  P.  Butler,  Mr.  R.  Wood- 
house,  Lord  Ernest  Hamilton,  and  the  plaintiff,  who  was  appointed 
to  be  the  managing  director,  although  unfortunately  the  resolution 
appointing  him  did  not  specify  the  length  of  time  he  should  occupy 
the  position.      Counsel,  however,  would  submit  that  the  appoint- 
ment was  for  a  year  certain.       In  December,  1910,  the  plaintiff's 
salary  was  fixed  at  £600,  and  in   March,  1912,  this  was  raised  to 
£800.     During   the  years  1910-12  theplaintifif  threw  himself  heart 
and   soul    into   the   business.      The  business   was   a  considerable 
success  owing,  no  doubt,  to  the  fact  that  Mr.  Mygatt  attended  but 
few  of  the  meetings.      Mr.  Mygatt,  the  vendor  of  the  business  to 
the  company,  remained  under  certain  pecuniary  obligations  to  the 
English  company,  and  the  shareholders  became  weary,  insisting  that 
he  should  carry  out  those  obligations,  with  the  result  that  a  case 
was  submitted  to   Mr.   Buckmaster,  K.C.,  who  advised    that  the 
company  had  a  good  claim  against  Mr.  Mygatt  for  £12,000.       At 
that  time  Mr.  Mygatt  had  not  a  large  majority  on  the  board.       In 
1912  another  director,  Mr.  Haggard,  was  appointed,  and  the  voting 
became  even,  but  Mr.  Mygatt,  as  chairman,  had  the  casting  vote. 
In  November,  1912,  Mr.  Myeatt  introduced  another  gentleman,  his 


private  secretary,  named  Jones,  and  in  December  Mr,  Mygatt  pro- 
posed a  resolution  that  no  proceedings  should  be  taken  by  the 
company  against  him.  This  resolution  fell  through  for 
want  of  a  seconder,  and  all  Mr.  .Vygatt  wa«  able  to  arrange 
was  that  the  matter  should  go  to  arbitration,  an<i  the  proceedings 
before  that  gentleman  were  now  pending.  Mr.  Campbell  contended 
that  it  was  because  of  the  attitude  Mr.  Glyn  took  up  against  him 
in  the  matter  of  Mr.  Mygatt's  obligations  to  the  board,  that  Mr. 
Mygatt  decided  to  crush  him.  It  appeared  that  the  General 
Electric  Co.,  of  Queen  Victoria  Street,  applied  to  Holophane,  Ltd., 
to  find  out  if  there  was  any  reason  why  they  should  not  also  sell 
Holophane  fitting?.  This  put  the  plaintiff's  company  on  inquiry, 
and  they  found  that  the  patent,  which  had  been  in  the  name  of 
a  man  named  Blondel,  had  run  out.  The  plaintiff's  company  at 
once  applied  to  the  Patent  Office  to  register  the  name  Holophane 
as  a  trade  mark,  and  that  was  refused. 

Mr.  Justice  Bailhache  :  What  were  the  grounds  on  which  the 
plaintiff  was  dismi-ssed  from  his  position. 

Mr.  Cami'j  ell  explained  that  Major  Glyn  came  to  an  arrange- 
ment with  a  German  firm  called  the  Rheinische  Co. — a  competing 
body — that  they  should  cease  to  carry  on  their  business  of  -jelling 
globes  something  like  Holophane,  and  should  hand  over  their  stoA 
and  business  to  the  plaintiff's  company.  This  was  done  to  the 
knowledge  of  the  firm,  after  many  meetings  :  on  that  account  Mr, 
Glyn  was  made  the  subject  of  gross  charges. 
His  Lordship  asked  what  the  charges  were. 
Mr.  Campbell  :  It  was  said  that  Major  Glyn  was  charged  with 
selling  as  Holophane  some  inferior  article  and  with  suppressing 
a  number  of  matters  from  the  directors.  As  a  result,  the  majority 
of  the  board  dismissed  him.  Continuing  his  story,  Mr.  Campbell  said 
after  the  purchase  of  the  competing  business,  the  two  stocks  were 
mixed.  Some  of  the  German  stock  was  called  Dilux,  under  which 
name  it  had  previously  been  sold.  Mr.  Mygatt,  at  aboard  meeting, 
said  the  sale  of  these  globes  as  Holophane  was  a  criminal  offence. 
The  company's  solicitors  were  then  communicated  with,  and  Messrs. 
Thompson  &  Co.,  patent  agents.  Messrs.  Thompson  expressed  the 
view  that  it  was  perfectly  legal  for  the  company  to  sell  the 
German  globes  made  from  the  German  moulds  under  the  trade 
mark  of  Holophane.  At  a  future  board  meeting  Mr.  Inglis,  the 
company's  solicitor,  said  he  was  in  accord  with  the  decision  of 
Messrs.  Thompson  k  Co.  Mr.  Mygatt's  own  solicitor,  however, 
told  the  meeting  that  he  disagreed,  and  a  director,  Mr.  Jones,  faid 
he  had  consulted  two  counsel  privately,  and  had  been  told  that  they 
considered  that  the  sale  was  unlawful.  It  was  then  resolved  that 
the  company  should  then  stop  selling  Dilux  as  Holophane.  At  a  later 
meeting  the  resolution  to  deprive  the  managing  director  of  his 
office  was  passed  by  a  majority, 

Mb.  Campbell  then  read  some  of  the  minutes  of  the  company. 
The  first  he  would  read,  he  said,  would  show  that  Mr.  Mygatt  and 
the  board  approved  of  the  purchase  of  the  stock  of  Dilux.  The 
minute  was  of  September  27th,  1912,  when  Mr.  Mygatt  was  in  the 
chair,  "The  Dilox  agreement."  The  managing  director  reported 
as  to  the  positiou  with  regard  to  the  Dilux  agreement,  and  the 
chairman  stated  that  he  considered  the  proposals  of  agreement  for 
the  Rheinische  manufacture  of  glass  as  highly  satisfactory. 

It  was  for  carrying  out  the  duties  assigned  to  him  by  the  board, 
said  Mr.  Campbell,  that  Mr.  Glyn  had  been  accused  of  criminal 
acts.  Then  came  the  minute  in  which  the  company  apparently 
deprecated  the  sale  of  the  Dilux  ware  by  the  managing  director. 
The  resolution  was  proposed  by  Mr.  Mygatt,  the  man  who  had 
known  about  the  whole  thing.  It  ran  :  '  The  chairman  also 
moved  that  the  meeting  records  its  sense  of  the  lack  of  confidence 
in  the  managing  director."  Col.  Butler  and  Mr.  Woodhouse  took 
strong  exception  to  this  being  placed  on  record,  and  expressed  their 
opinion  that  the  managing  director  had  devoted  his  time  and 
ability  to  the  company's  business,  and  referred  to  the  satisfactory 
results  which  had  accrued  from  his  work.  Lord  Ernest  Hsmilton 
expressed  his  opinion  that  the  facts  and  figures  placed  before  the 
board  were  not  reliable,  and  the  statement  presented  to  the  board 
had  been  previously  edited,  and  also  that  he  did  not  believe  the 
company  had  made  any  profit.  He  would,  therefore,  support  the 
chairman  in  the  lack  of  confidence.  Mr.  Lawrence  Jones  stated 
that  he  had  only  been  connected  with  the  company  for  a  short 
time,  and  was  not  a  business  man,  but  he  held  the  view  that  there 
was  a  lack  of  confidence  in  the  managing  director,  and  he  voted  for 
the  resolution,  Then  came  the  resolution  in  which  the  managing 
director  was  dismissed.  Since  then  Major  Glyn  had  had  nothing 
to  do  with  the  company,  except  as  an  ordinary  director. 

Ma.ior  Glyn,  in  the  witness  box,  gave   evidence  in  support   of 
his  counsel's  opening   statement.     He   said  the   turnover  of    the 
defendant  company  had  increased  from  £;>,000  to  £84,0u0  during 
the  time  he  held  the  position  of  managing  director.     Dilux  con- 
sisted of  shades  msde,  he  believed,  on  the  same  principles  as  the 
Holophane.     There  was  no  patent  in  it.     The  company  felt   the 
competition  of  the  Dilux.  and  agreements  were  entered  into  with 
the  German  company  to  take  over  their  business.     He  negotiated 
the  agreements,  and  they  were  entered  into  with  the  approval  of 
the  board.     Major  Glyn  was  handed  a  German  bowl,  and  said  he 
could  not  distinguish  it  from  Holophane.     He  said  he  had  had  the 
name  Dilux  ground  off  some  of  the  German  bowls  and  Holophane— 
put  on  them.     He  had  bought  the  name  Dilux,  and,  therefore,  saw 
no  harm  in  doing  that  ;  in  fact,  he  did  it  at  the  suggestion  of  two 
members  of  the  staff,  and  he  had  consulted  the  company's  patent 
agents  and  solicitor. 

Replying  to  Mb.  Shearman,  who  cross-examined,  the  plaintiff 
said  he  agreed  that  the  accusation  was  not  against  Mr.  Mygatt 
personally,  but  against  the  company. 

How  much  money  did  you  put  into  the  company  .' — About  three 
or  four  thousand  pounds.  My  holding  now  Ib  31,000  shares.  9,000 
of    which   were   preference.      Up  to    1910,  more  of  the  kind   in 
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question  was  not  being  sold  under  the  name  of  Holophane,  except 
by  the  English  and  American  companies.  The  word  Holophane 
was  now  on  the  register  with  regnrd  to  globes.  He  agreed  that 
he  had  described  competing  ware  as  "  imitation  "  Holophane. 

Do  you  know  of  any  cheap  imitation  except  Dilux  ? — Yes, 
Stiblettos,  but  Dilux  are  not  a  cheap  imitation. 

Mr.  Shearman  :  I  hope  to  satisfy  the  jury  that  they  are. 

His  Lordship  :  Why  couldn't  you  sell  it  ? 

Mr.  Shearman  :  Because  people  ordered  the  genuine  Holophane, 
and  I  suggest  that  it  would  not  be  fair  to  perpetrate  a  fraud  on  the 
public  and  sell  Dilux  with  the  name  ground  off,  as  Holophane, 
when  Dilux  was  a  cheaper  article. 

Mr.  Campbell  said  he  would  agree  to  that,  but  he  would  show 
that  Dilux  was  not  a  cheaper  imitation. 

Plaintiff  said  he  told  the  directors  that  he  was  selling  Dilux  as 
Holophane,  and  they  knew  exactly  what  he  proposed.  He  held  the 
opinion  that  Dilux  were  as  good  as  Holophane. 

Then,  said  Counsel,  why  didn't  you  sell  them  as  Dilux? — 
Because  we  did  not  want  to  advertise  that  name.  Witness  agreed 
that  the  Dilux  shades  were  heavier,  and  said  they  had  received 
some  complaints  about  the  sale  of  Dilux. 

Samples  were  then  handed  to  the  plaintiflF,  and  he  agreed  that 
one  was  of  heavier  glass,  and  he  thought  one  was  slightly  browner 
than  the  other.  At  the  meeting  where  the  charges  were  made  he 
did  not  tell  the  directors  that  they  had  known  all  along  what  he 
had  been  doing,  he  was  so  surprised  at  the  charges  made.  He  told 
the  board  that  he  had  informed  the  leading  firms  of  the  fact  that 
what  he  was  supplying  was  Dilux,  and  he  did  not  think  it  was 
substantially  untrue.  He  was  aware  that  Mr.  Inglis,  the  company's 
solicitor,  had  written  repudiating,  on  behalf  of  the  company,  all 
responsiljility  for  the  way  in  which  the  Dilux  ware  had  been  sold. 
They  had  supplied  Dilux  to  their  own  German  Holophane  Co.,  who 
had  complained  of  its  weight  and  its  eflBciency.  His  suggestion 
was  that  his  appointment  was  for  a  year  certain,  and  that  he  should 
have  received  six  months'  notice. 

Mr.  Shearman  :  Did  you  tell  Siemens  of  the  fact  that  you  were 
supplying  Dilux  as  Holophane  1 — Their  order  never  came  to  me,  but 
to  the  stock  department,  who  dealt  with  it. 

Did  you  ever  tell  Siemens  that  Dilux  was  supplied  for  Holo- 
phane ? — No,  not  that  I  can  recollect. 

Were  they  told  that  the  stuff  they  received  was  not  the  same 
stuff  that  they  had  received  before,  but  was  Dilux  ? — I  don't 
believe  they  were. 

You  worked  off  the  Dilux  in  your  stock  ? — Yes.  Plaintiff  said 
he  was  sure  he  told  English  firms  that  he  had  purchased  the  Dilux 
stock. 

Mr.  Campbell  :  When  you  took  over  this  Dilux  stock  did  you 
have  tests  made,  and  did  you  believe  that  the  Dilux  were  as  good 
as  the  Holophane  ? — Yes. 

Lieut. -Col.  Butler,  giving  evidence,  said  he  joined  the  com- 
pany at  its  formation,  and  was  a  director.  Complaints  were 
received  from  the  General  Electric  Go.  about  the  competition  of 
the  makers  of  the  Dilux  shade,  and  the  board  went  into  the  relative 
merits  of  the  glass  made  by  the  American  and  Rheinische  Companies. 
Mr.  Mygatt  spoke  highly  of  the  latter  company's  goods,  and  the 
result  was  that  it  was  decided  co  do  away  with  the  competition  by 
taking  over  the  Dilux  stock. 

His  Lordship  :  What  were  you  going  to  do  with  that  stock  ? 

Col.  Butler  :  As  far  as  we  could  we  were  going  to  sell  the 
spheres  and  hemispheres  in  England  and  the  remainder  abroad. 

His  Lordship  :  How  were  you  going  to  sell  the  spheres,  as 
Holophane,  Dilux,  or  what  ? — Witness  :  That  question  does  not 
seem  to  have  arisen  at  that  time.  Replying  to  other  questions, 
Col.  Butler  said  he  was  of  the  opinion  that  Major  Glyn  worked 
extremely  hard  for  the  company,  sparing  neither  time  nor  trouble. 

Replying  to  Mr.  Shearman,  Col.  Butler  said  he  did  not 
remember  that  Major  Glyn  said  at  any  meeting  that  the  word 
Dilux  would  be  ground  off  the  Dilux  articles. 

Did  he  ever  say  that  the  shades  would  be  sold  as  Holophane  ? 
— He  said  they  would  be  sold  as  Holophane. 

Did  he  ever  come  to  a  board  meeting  and  say 'that  he  had  had 
the  name  Dilux  ground  off  and  that  he  would  sell  them  as 
Holophane  ? — I  don't  know  that  he  did. 

Do  you  understand  that  the  Dilux  were  as  good  as  the 
Holophane  ? — I  understood  that  they  were. 

You  have  since  voted  for  stopping  altogether. the  sale  of  Dilux 
shades  as  Holophane  ? — Yes. 

Mr.  R.  Woodhouse,  another  director  of  the  defendant  company, 
said  he  understood  that  the  stock  of  Dilux  was  so  small  that  it  was 
left  to  the  discretion  of  the  managing  director  to  deal  with  it. 
When  he  heard  at  the  board  meeting  that  there  was  a  suggestion 
that  a  criminal  act  haid  been  committed  in  the  sale  of  Dilux  shades 
as  Holophane,  he  was  much  perturbed  and  was  relieved  when 
Mr.  Inglis,  the  company's  solicitor,  said  it  was  alright. 

Mk.  Shearman  :  How  much  stock  was  there  of  Dilux  shades  ? — 
About  £1,200  worth. 

Are  you  sure  it  was  not  more  ? — Yes. 

Not  £2,000  worth  ?— Oh  no. 

Prof.  Silvanus  Thompson,  president  of  the  Illuminating 
Engineering  Society,  and  past-president  of  the  Institution  of  Elec- 
trical Engineers,  &;c.,  was  next  tailed.  He  said  he  had  made  a 
special  study  of  illuminating  problems  of  all  kinds  for  many  years. 
He  was  familiar  with  the  globe  used  for  diffusing  light,  and  he  had 
known  the  Holophane  idea  for  many  years. 

Mr.  Campbell  :  Have  you  examined  the  Holophane  and  Dilux 
shades  ? — Yes,  I  have  seen  a  number  of  examples  of  both. 

How  do  they  compare  ? — I  think  they  are  very  much  of  a 
muchness.  There  is  very  littlj  to  choose  between  them  except  that 
the  Dilux  are  the  heavier. 

With  regard  to   their   power  of   diffusing   light,  how  do   they 


compare  / — I  can  give  you  the  actual  statistics.    I  experimented 
with  hemispheres,  as  follows  :  — 

Weights— 10  in. ;  Holophane,    7  lb.  13i  oz.  :  Dilux,    8  lb.    9i  oz. 
12in.  ;  „  18  1b.    H  oz. ;      „        13  1b,    8i  oz. 

16  in. ;  „  26  lb.    7i  oz. ;       „        31  lb.  lOi  oz. 

Loss  of  light— 10  in.  ;  Holophane,  47i  %  ;  Dilux,  S8-2  % 
12  in.  ;  „  30-5  %  ;       „        29     % 

16in.  ;  „  S6    %;       „        37     % 

From  these  statistics  the  Court  would  see  that  the  Dilux  was 
heavier,  but  was  the  better  shade  from  the  point  of  view  of 
light. 

Replying  to  Mr.  Shearman,  Pbof.  Thompson  said  he  was  not 
aware  what  stocks  the  shades  were  taken  from,  nor  did  he  know 
who  sent  them  to  his  laboratory. 

Is  there  more  than  one  way  of  testing  ?  asked  counsel. — Yea, 
there  are  several  ways. 

If  the  National  Physical  Laboratory  differ  in  their  results  from 
you,  you  would  be  inclined  to  think  that  it  all  depended  on  the 
samples  of  shades  ? — Yea 

Is  it  agreed  that  in  the  Dilux  shades  the  prisms  in  the  top  and 
bottom  parts  are  identical  ? — Yes,  I  think  so. 

While  with  regard  to  Holophane,  the  top  and  bottom  halves  are 
different  ? — I  really  haven't  noticed,  but  it  would  not  matter  if 
they  were. 

Mr.  W.  p.  Harrison,  M.I.E.E.,  of  Westminster,  and  vice-chair- 
man of  the  Illuminating  Engineering  Society,  said  he  had  made  a 
study  of  the  illuminating  question  for  many  years,  and  he  experi- 
mented with  the  shades  in  question  at  Faraday  House. 

Mr.  Campbell  :  What  was  your  conclusion  as  to  the  relative 
merits  or  demerits  of  these  shades  ?— The  results  of  my  experiments 
showed  that  they  were  practically  the  same.  I  experimented 
mainly  with  the  object  of  ascertaining  what  was  the  loss  of  light 
by  each  and  found  that  they  varied  very  slightly. 

From  the  point  of  view  of  the  purchasing  public  was  there  any 
substantial  difference  between  the  two  shades  ? — The  purchasing 
public  would  not  notice  the  difference. 

For  the  defence,  Mr.  C.  C.  Paterson,  principal  assistant  in  charge 
of  the  Electrotechnical  Building  of  the  National  Physical  Labora- 
tory at  Teddington,  said  he  had  made  experiments  with  two 
different  shades  at  the  request  of  the  defendant  company.  He  had 
prepared  a  lot  of  figures,  but  declined  to  give  any  opinion  on 
the  relative  merits  of  the  two  shades.  "I  am  here  in  a  semi- 
oflBcial  capacity,"  he  said,  "  and  decline  to  express  an  opinion.  I 
was  asked  to  make  experiments.  I  have  done  so,  and  the  figures 
are  before  you." 

His  LoHiDSHiP  :  Well,  I  can't  see  why  you  can't  give  an  opinion, 
but  no  doubt  the  defendants  can  get  an  expert  to  work  the 
figures  out.  • 

Mb.  Shearman  then  addressed  the  jury  for  the  defence.  He 
said  that  Mr.  Campbell's  remark  in  opening  his  case  that  Mr. 
Mygatt  had  decided  to  get  rid  of  the  plaintiff  for  personal  reasons 
was  quite  unfounded.  The  defendants'  case  was  that  Dilux — not 
the  ware  now  manufactured  by  the  German  firm,  but  the  old  ware 
— was  cheap  stuff  made  -in  imitation  of  Holophane.  He  was  not 
there  to  suggest  that  the  plaintiff  acted  with  any  dishonest  motive 
in  having  committed  a  breach  of  the  Merchandise  Marks  Act  ;  that 
would  be  a  technical  matter,  but  the  suggestion  was  that  he  had 
taken  this  poor  imitation  of  Holophane,  and  erasing  the  name  Dilux, 
had  sold  it  as  Holophane,  thus  really  perpetrating  a  fraud  on  the 
trade.  The  jury  would  hear  that  he  did  that  in  spite  of  warnings 
he  had  received  from  members  of  the  company's  staff.  The  engin- 
eering secretary  had  told  him  that  if  they  were  going  to  get  this 
glass  from  Germany,  they  must  send  over  the  proper  scientific 
moulds  from  which  Holophane  had  been  made.  Yet  the  plaintiff 
ordered  the  two  stocks  to  be  mixed  together  and  sold  together,  and 
he  gave  orders  that  some  of  the  names  on  the  Dilux  shades  should 
be  ground  off.  It  was  absolutely  svggestio  falsi  to  say  that  he 
acted  on  the  solicitor's  advice.  The  question  which  he  left  to  the 
jury  was :  Were  the  defendants  justified  in  getting  rid  of  ths 
plaintiff  as  managing  director,  having  regard  to  his  conduct  i' 

Prof.  Charles  V.  Boys,  F.R.S.,  called  for  the  defence,  said  he 
was  aware  of  the  principle  of  the  Holophane  glass,  and  had  known 
of  it  since  the  thing  was  invented. 

You  have  had  some  figures  given  you  which  were  the  results  of 
experiments  at  the  National  Physical  Laboratory.  What  are  your 
deductions  from  these  figures  ? — They  show  the  light  being  sent  in 
various  directions.  It  seems  that  a  Holophane  10  in.  hemisphere 
loses  only  307  per  cent,  of  the  light  while  the  Dilux  loses  41  per 
cent.  The  difference  between  the  two  was  between  10  and  11  per 
cent. 

Have  the  Dilux  any  spheres  ? — I  think  they  are  all  hemispheres. 

Now  to  come  to  the  glass  of  the  Dilux  shades  in  the  possession  of 
the  defendant  company  as  the  Dilux  stock,  which  they  purchased, 
and  the  real  Holophane  glass  ;  what  is  the  difference  ? — The  Dilux 
is  smoky  with  a  yellowish  tint,  while  the  Holophane  is  clear  with 
a  slight  bluish  tint. 

What  about  the  regularity  of  the  prisms .' — I  found  in  the  Dilux 
prisms  some  irregularity,  while  some  projected  more  than  others, 
showing  less  accurate  work. 

Mb.  Campbell  (cross-examining)  :  Do  I  understand  that  for  the 
purposes  of  your  experiments  you  had  only  had  one  Dilux  hemi- 
sphere ? — The  figures  were  worked  out  by  the  National  Physical 
Laboratory.  All  the  evidence  I  have  given  is  on  calculations  I 
have  made  on  the  tests  made  at  the  laboratory. 

Do  you  know  whether  the  experiments  made  at  the  laboratory 
were  with  tops  or  bottoms  .' — I  can't  say. 

Have  you  made  a  second  test  about  which  you  have  said  nothing  1 
— No.    I  did  not  make  this  test. 

Wasn't  it  a  fact  that,  in  this  test  you  are  giving  the  result  of 
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your  calculations  about,  the  light  wad  half  out  of  the  hemi- 
nphere  1 — An  electric  incandescent  light  was  put  in  the  centre  of 
the  shade .'    Witness  said  he  thought  that  was  so. 

Now,  did  not  the  other  teat  that  was  made,  and  which  you  have 
particulars  of,  work  out  in  favour  of  the  Dilux  shade  .' — No. 

Was  there  not  an  experiment  made  in  which  the  light  was 
lowered  l-^g  in.  into  the  shade  .' — Yes. 

Did  not  that  work  out  that  the  loss  of  light  by  the  Dilux  was 
7  per  cent,  and  the  Holopbane  16  per  cent.  ? — Witness  did  not 
reply. 

I  suppose  in  any  glass  factory  for  the  production  of  these  spheres 
it  is  inevitable  that  there  should  be  inequality  of  the  work  .' — 
That  is  self-evident. 

Bo  that  even  with  the  best  regulated  Holophane  shades  there 
must  sometimes  be  a  slight  inequality  .' — Yes. 

And  you  would  not  be  surprised  to  know  that  even  before  the 
Holophane  people  had  anything  to  do  with  the  Dilux  they  received 
complaints  about  imperfect  types  of  spheres  ? — I  know  nothing 
about  that.  There  was  a  remarkable  uniformity  about  the  Holo- 
phane spheres  I  saw.  Witness  went  on  to  explain  that  he  thought 
Prof.  Silvanus  Thompson  experimented  with  the  upper  halves  of 
Holophane  spheres  instead  of  the  lower.  In  that  case  his  results 
were  wrong  if  the  percentages  were  attributed  to  lower  halves.  The 
amount  of  light  d&used  by  a  lower  half  was  different  from  that 
diffused  by  a  top  half. 

Mk.  Campbell  :  Do  I  understand  that  there  was  a  difference  ir 
the  lower  and  upper  half  of  a  Holophane  sphere  ? — Yes. 

Mb.  Sheabman  :  The  object  of  the  Holophane  patent  is  to 
deflect  all  the  possible  light  downward  ? — Yes. 

And  in  the  Holophane  careful  calculations,  angles,  and  prisms 
have  been  put  together  to  produce  the  best  results  2 — Yes,  it  is  the 
Holophane  system. 

Is  it  the  proper  way  to  test  a  Holophane  sphere  by  putting  the 
lower  half  where  the  top  half  should  be  ? — The  proper  result  of 
that  test  would  be  obtained  when  the  figures  were  put  upside 
down. 

Supposing  you  put  two  Holophane  lower  parts  together  would 
that  be  a  reasonable  test  7 — Certainly  not  ;  that  should  not  be  done 
in  any  case. 

We  shall  conclude  our  report  of  the  case  next  week.  On  Tuesday 
the  jury,  without  leaving  the  box,  found  for  the  plaintiff,  awarding 
him  £400  damages.  His  Lordship  decided  in  plaintiff's  favour  on 
the  law,  and  entered  judgment  in  accordance  with  the  jury's 
findings,  with  costs. 

(7(7  be  coTdinued.) 


The  Telephone  Transfer. 


The  matter  of  the  National  Telephone  Co.,  Ltd.,  r.  The  Postmaster- 
General  was  mentioned  on  Tuesday  in  the  Court  of  Appeal,  con- 
sisting of  the  Master  of  the  Rolls  and  Lords  Justices  Kennedy  and 
Swinfen  Eady,  upon  the  terms  of  the  settlement  which  had  been 
arrived  at  for  the  determination  of  the  differences  which  had  arisen 
between  the  company  and  the  Postmaster-General  as  to  the  terms 
on  which  the  business  and  undertaking  of  the  National  Telephone 
Co.  should  be  taken  over  by  the  State. 

When  the  case  was  called  on,  the  Attorney-General  stated 
that  their  Lordships  would  not  be  troubled  further  with  the 
matter,  as  the  parties  had  agreed  on  terms  which  had  been  put  into 
writing.  He  thought  that  all  it  was  necessary  to  tell  their 
Lordships  was  that  the  appeal  and  cross  appeal  would  stand  dis- 
missed on  the  terms  agreed  between  the  parties,  and  which  had 
been  handed  to  the  Registrar. 

Their  Lordships  assented  to  this  arrangement. 


National  Telephone  Co.,  Ltd, 

A  summons  taken  out  in  the  voluntary  winding  up  of  this  com- 
pany raising  a  question  of  rent  was  before  Mr.  Justice  Neville  on 
Tuesday,  July  1st,  when  Mr.  Buckmaster,  K.C.,  asked  for  an 
adjournment.  Matters,  he  said,  had  arisen  which  he  desired  to  put 
before  his  clients,  and  he  desired  that  the  summons  should  stand 
over  for  a  week.     Counsel  on  the  other  side  consented. 

His  Lordship  accordingly  adjourned  the  summons  until  Tuesday 
next. 


JOHNSON-BlLLINGTON  ELECTRICITY  MeTEBS,   Ltd, 

The  petition  by  Mr.  H.  Johnson  for  the  winding  up  of  this  com- 
pany was  again  before  Mr.  Justice  Neville  in  the  Company  Court 
on  Tuesday,  July  Ist,  and  was,  with  the  consent  of  all  parties, 
adjourned  for  another  week. 


British  Insulated-  and  Helsby  Cables,  Ltd.,  v. 
Electric  Wire  Co.  and  Smiths,  Ltd. 


London 


An  action  was  concluded  at  the  Lancashire  Chancery  Court,  sitting 
at  Liverpool  on  Friday,  before  Vice-Chancellor  Stewart  Smith,  in 
which  plaintiffs  claimed  damages  against  defendants,  of  Anaconda 
Works,  Salford,  for  an  alleged  infringement  of  their  registered 
designs  for  overhead  trolley  wires  for  electric  tramways,  and  asked 
for  an  injunction  to  restrain  the  defendants  from  further  infringe- 
ments of  their  copyright. 

Plaintiffs'  case  was  that  in  1908  they  registered  two  designs  for 
a  trolley  wire  showing  a  groove  on  two  sides,  dividing  it  into  two 


sections,  and  described  as  non-fouling,  and  that  in  1900  the  defen- 
dants sold,  or  offered  for  sale,  to  the  Corporation  of  Halifax  and 
Wallasey  such  wire,  which,  it  was  contended,  had  been  made  in 
accordance  with,  or  was  an  obvious  or  fraudulent  imitation  of,  the 
said  designs. 

The  defence  put  forward  was  that  the  designs  adopted  by  the 
plaintiffs  were  not  new  or  original  designs.  The  defendant*  denied 
that  the  plaintiffs  had  any  copyright  in  the  said  designs,  or  that 
they  had  infringed  or  threatened  to  infringe  such  copyright. 

One  of  the  representatives  of  the  plaintiff  company  stated  that 
3.">  corporations  in  this  country  had  been  supplied  with  plaintiffs' 
wires,  and  that  they  had  also  supplied  South  Africa  and  Australia 
in  large  <(uantitief). 

Mb.  W.  M.  Mobdey.  electrical  engineer,  said  he  was  responsible 
for  the  direction  of  many  systems  of  electric  tramways.  In  hia 
opinion  the  wires  supplied  by  the  defendant  company  were  an 
infringement  of  the  plaintiffs'  designs.  He  further  stated  that 
the  wires  of  the  plaintiff  company  surmounted  in  the  fullest  degree 
the  diflBcultiet,  previously  experienced  in  relation  to  the  attachment 
of  the  trolley  wires  to  their  overhead  support. 

His  Honour  reserved  judgment. 


OsRAM  Lamp  Works,  Ltd.,  t,  David  Smith  k  Co. 

In  the  Chancery  Division  on  Tuesday,  July  1st,  Mr.  Justice 
Warrington  had  before  him  this  case  as  a  short  cause  on  a  motion 
for  judgment.  The  action  was  for  an  injunction  to  restrain 
defendants  from  infringing  plaintiffs'  letters  patent. 

Mr.  Hunter  Gbay,  for  plaintiffs,  said  it  was  a  motiou  for 
judement  in  default  of  defence. 

His  Lordship  made  the  usual  order. 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 


Instruction  Board  for  Motor  Users. 

In  order  to  prevent  any  hindrance  to  the  rapid  adoption  of  elec- 
tricity for  motive  power,  it  is  most  important  that  every  possible 
precaution  should  be  taken  to  ensure  that  the  motors  and  starters 
are  properly  handled,  more  especially  as  the  great  majority  of 
them  are  in  the  hands  of  unskilled  operators.  With  this  end  in 
view,  the  Phcenix  Dynamo  Manufacturing  Co.,  Ltd.,  have  got 
out  a  new  instruction   board  for  use  in   connection  with  their 


PHCENfX  DYI^AMO  MANUFACTURING  CO.  LTD., 


National  Telephone  : 

3700  (Night  or  Day). 


BRADFORD. 


T«l«(ram«  : 

"  DYNAMO,  BUOFOn.' 


Important  to  Users  of  this 
Installation. 

1.  Only  authorised  persons  allo^Ared  in  this  room. 

2.  See  that  the  handles  of  all  Starters  are  at  the  "off" 
position  (RED)  before  putting  current  on  at  Main 
Switch  (RED). 

3.  To  start  up  a  motor  push  starting  handle  over  to  start- 
ing position  (WIDTE). 

4.  When  motor  is  up  to  speed  as  shown  by  meter  on  starter 
swing  starting  handle  smartly  right  over  to  running 
position  (BLUE).     Never  leave   it  on   WMDTE  position. 

REMEMBER    THE     ORDER: 

RED   WMIITE  AND   BLUE 

Notes  for  Electrician. 

1.  Keep  a  spare  fuse  for  each  size  properly  fitted  with  fuse 
ready  to  facilitate  instant  replacement. 

2.  In  case  of  a  motor  fuse  blowing  be  careful  •«.  see  that  its 
Starting  Switch  is  in  the  "off"  position  (RED)  before 
replacing  fuse. 

3.  In  case  of  the  Main  Switch  (RED)  tripping  through  any 
cause,  place  all  Starting  Switches  to  "off"  position 
(RED)  before  making  Main  Switch  (RED1  alive  again, 
otherwise  fuses  will  be  blown  and  delay  possibly  occur. 

4.  Examine  all  oil  switches  weekly  to  ensure  level  of  oil 
being  correct.      Use  only  oil  provided  by  the  makers. 

5.  Dust  or  blow  out  the  motors  at  least  once  every  14  days. 

6.  The  bearings  are  In  dust  type  covers;  fill  the  Stauffers 
in  a  perfectly  clean  place  with  grease  as  supplied  with 
the  machines  and  fill  the  Stauffer  lubricating  cup  onco 
every  4  weeks. 

7.  If  you  are  in  doubt  about  any  point,  ring  us  up  or  come 
to  see  us.     It  is  our  business  ic  help  you. 


Fig.  1.— Phcenix  Motor  Instruction  Board. 


installations  in  textile  mills.  The  principle  adopted  to  prevent 
mistakes  in  starting  is  based  upon  the  view  that  every  decent 
Englishman  is  familiar  with  the  order  "  red,  white  and  blue." 
The  switches  are  coloured  correspondingly.  As  the  instruction 
board  appears  likely  to  interest  a  good  many  of  our  readers,  con- 
taining as  it  does  the  essential  instructions  dictated  by  experience 
in  the  briefest  form,  we  reproduce! it  herewith. 
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Electric  Lighting  Set. 

The  accompanying:  illustration  shows  the  latest  type  of  Messrs. 
John  I.  Thokntckoft  &;  Co.'s  petrol  or  paraffin -electric  liphting 
sets  combined  on  one  bedplate.  These  sets  are  admirably  adapted 
for  ship  or  private  house  lighting:,  being:  very  compact  and 
extremely  simple  to  operate. 

The  motor  is  a  Thornycroft  M/2  16-b.h.p.  petrol  type  similar  to 
the  marine  type.  The  motor  is  specially  constructed  to  run  on  either 
petrol  or  paraffin  ;  ignition  is  by  a  Bosch  h)g:h-tension  magneto.   The 


Fig.  2.— Thornycroft  Petrol-Electric  Set. 


engine  is  controlled  by  a  very  sensitive  enclosed  centrifugal 
governor,  by  means  of  which  the  speed  can  be  kept  practically 
constant,  no  matter  how  much  the  load  may  vary.  The  generator 
is  of  the  usual  four-pole  type,  with  an  output  of  about  7  KW.  when 
running  on  paraffin  and  9  KW.  on  petrol.  These  sets  are  exceptionally 
well  finished,  and,  before  leaving  the  works,  are  subjected  to  a  very 
severe  series  of  tests,  thus  ensuring  highest  efficiency. 


H.M.A.S.  "  Australia." 

As  our  readers  are  probably  aware,  H.M.A.S.  Australia  is  the 
battle  cruiser  which  will  be  the  flagship  of  the  first  unit  of  the 
Australasian  squadron  ;  she  is  to  be  manned  largely  by  Australian 
born  seamen  and  by  seamen  who  have  sailed  in  Australian  waters  ; 
and  the  cost  of  her  building  and  equipment  has  been  borne  by  the 
Commonwealth  Government.  Oa  Monday  last,  the  King  inspected 
her  privately  at  Portsmouth  and-honoured  the  Australian  Navy  by 
knighting  its  first  Commander-in-Chief,  Rear- Admiral  G.  E.  Patey, 
on  the  quarter  deck.  An  item  of  interest  to  our  readers  in  con- 
nection with  this  vessel  is  the  fact  that  she  carries  a  ring  main 


Fig.  3.— He.wv  Ring-MainE Cable  by  Henley's. 


cable  which  is,  we  believe,  the  largest  that  has  ever  been  installed 
on  any  ship.  We  show  a  full-sized  illustration  of  this  cable,  and 
it  will  be  observed  that  its  diameter  is  nearly  3  in.  Its  sectional 
area  is  2  pq.  in.  and  its  weight  per  thousand  yards  23i  tons,  the 
specification  being  ab  follows  : — 

169  n.c.  tinned  copper  wires  each  '124  in  diameter  insulated 
with  long  fibre  paper  sheathed  with  a  solid  drawn  tube  of  lead 
5^-  rved  with  tarred  jute  yarn  and  armoured  with  galvanised  steel 
wires,  left  bright, 

H.M  A.S.  Australia  was  built  by  Messrs,  John  Brown  k  Co.,  Ltd., 
of  Clydebank,  and  the  cable  referred  to  above,  as  well  as  the  whole 
of  the  cable  usrd  in  Che  vessel,  was  supplied  by  Mf.ssrs  W  T 
Henley's  Telegraph  Works  Co.,  Ltd, 


The  Edison  Miners'  Electric  Safety  Lamp. 

The  latest  Edison  production  is  an  electric  safety  lamp  for 
miners'  use,  in  respect  of  which  Mr.  T.  A.  Edison  has  recently  been 
presented  with  the  Rathenau  medal  by  the  American  Museum  of 
Safety,  for  the  best  electrical  device  designed  to  reduce  the  element 
of  fatal  risk  to  persons  employed  in  what  are  considered  dangerous 
and  difficult  occupations. 

The  lamp  is  made  in  two  forms,  one  being  of  the  usual  self- 
contained  and  portable  type — illustrated  herewith — and  the  other 
having  the  lamp  separate  from  the  battery.  In  the  latter  case  the 
lamp  is  arranged  to  be  mounted  in  front  of  the  miner's  cap,  and  the 
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From  Edison  Monthly. 

Fig.  4, — Edison  Safety  Lamp. 


battery  is  carried  from  a  belt  on  his  back,  his  hands  and  arms  being 
thus  entirely  free.  The  feature  of  the  design  consists  in  connect- 
ing the  positive  terminal  of  one  cell  to  its  container,  and  the  nega- 
tive terminal  of  the  second  cell  to  its  case,  the  two  containers  being 
also  electrically  connected.  It  is  thus  possible  to  enclose  the  two 
cells  in  a  steel  box  without  the  introduction  of  any  insulation  walls. 
The  battery  is  securely  locked,  and  the  lens  is  not  only  of  the 
proper  optical  conformation,  but  of  the  requisite  mechanical 
strength.  In  the  lamp  arranged  for  use  on  the  miner's  cap,  once 
the  connecting  flexible  is  pushed  into  the  sockets  of  the  battery  and 
of  the  lamp,  it  is  impossible  for  the  miner  to  disconnect  them,  and 
80  cause  a  possible  spark  in  the  mine. 


PARLIAMENTARY. 


Western  Valleys  (Illonmontlisliire)  Rallless 
Electric  Traction. 

After  a  four  days'  hearing  the  Select  Committee  of  the  House  of 
Commons,  presided  over  by  Mr.  Clancey,  has  found  the  preamble  of 
the  above  Bill  passed.  The  proposal  is  to  incorporate  a  company 
with  a  capital  of  £135,000  to  work  trolley  vehicles  from 
Brynmawr  to  Newport. 

Mr.  Vesey  Knox,  who  appeared  for  the  promoters,  explained 
that  it  was  proposed  to  construct  about  8  miles  of  trolley  line 
through  a  narrow  valley,  which  contained  a  mining  population  of 
60,000,  and  where  the  railway  communication  was  very  bad.  It 
would  start  at  Brynmawr,  which  was  1,200  ft.  above  the  sea  level, 
and  pass  through  Nantyglo  and  Blaina,  Blaenau  Gwent,  Abertillery, 
Six  Bells  and  Aberbeeg  to  Llanhilleth,  which  was  500  ft.  above  sea  . 
level.  The  Urban  Councils  of  Abertillery  and  Nantyglo,  and  theCounty 
Conncils  of  Breconshire  and  Monmouthshire  were  opposing  for  the 
purpose,  counsel  suggested,  of  getting  as  much  out  of  the  promoters 
as  they  could  towards  the  maintenance  and  improvement  of  the 
road.  It  was  also  suggested  that  there  was  no  assurance  that  the 
promoters  would  find  the  necessary  money,  but  the  directors  were 
Sir  James  de  Houghton,  Sir  Alex.  Gibbons,  Col.  Harris  and  Mr 
Parry,  the  last  two  of  whom  were  well  known  in  the  district.  If 
a  contribution  of  as  much  as  |d.  per  car-mile  run  was  imposed  on 
the  company  it  would  kill  the  scheme. 

A  number  of  witnesses  having  been  called  with  regard  to  the 
existing  lack  of  travelling  facilities  in  the  district,  the  Chairman 
intimated  that  the  Committee  were  satisfied  regarding  the  necessity 
for  the  undertaking,  but  required  evidence  on  the  question  of  con- 
tribution and  of  the  damage  likely  to  be  done  t'^  the  roads. 

Mr.  J.  B.  Hamilton,  manager  of  the  Leeds  Tramways,  expressed 
the  opinion  that  the  width  of  the  road  was  sufficient  to  ensure  tke 
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safety  of  the  public,  and  did  not  think  a  widening  or  a  recon- 
struction of  the  present  surface  was  necessary. 

Sib  Axex.  Gibrons,  Bt,  one  of  the  promoters,  said  he  saw  no 
reason  why  the  capital  of  the  undertakinsr  should  not  be  raised 
without  diflficulty.  The  promoters  found  it  difficult  to  ascertain 
what  they  would  have  to  pay  for  electric  current,  and  hence  it  was 
dillicult  to  say  what  contribution  towards  the  maintenance  of  the 
roads  would  prove  too  burdensome.  He  was  advised,  however,  that 
j|d.  per  car-mile  would  be  quite  sufficient  to  kill  the  scheme. 

In  answer  to  the  Chaibman,  Mb.  Vehky  Knox  said  that  any 
purchase  clause  on  the  basis  of  allowing  each  local  authority  to  buy 
small  bits  of  the  line  within  its  own  area,  would  absolutely  bring 
the  scheme  to  an  end.  If  any  purchase  clause  was  put  upon  the 
promoters  it  should  be  the  ordinary  light  railway  clause,  i.e.,  that 
the  whole,  and  not  a  portion  or  portions,  of  the  line  should  be 
purchased. 

Answering  further  questions  by  the  Committee,  Counsel  said 
the  professional  advisers  thought  the  scheme  would  carry  |d.  per 
car-mile  as  road  contribution  if  that  condition  was  not  made  to 
apply  to  cars  run  under  the  clause  dealing  with  workmen's  cheap 
fares  morning  and  evening. 

Mb.  Talbot,  K.C,  for  the  Breconshire  County  Council,  con- 
tended that  it  was  essential  that  the  Council  should  maintain  the 
principle  that  persons  who  came  for  Parliamentary  powers  over 
public  roads  should  not  be  allowed  to  use  the  roads  for  their  own 
profit  at  the  public  expense. 

Evidence  was  given  by  Mb.  Maybuby,  county  surveyor  of  Kent, 
that  the  roads  were  unsuitable  for  the  proposed  traffic,  and  similar 
evidence  was  given  by  Mb.  W.  L.  Habpeb,  county  surveyor,  and 
Mb.  W.  J.  Davies,  surveyor  to  the  Nantyglo  and  Blaina  U.D.C. 

The  Committee  decided  to  pass  the  preamble  of  the  Bill,  subject 
to  several  conditions.  With  regard  to  purchase,  they  considered 
the  company  should  have  a  tenure  of  25  years,  and  that  the  pur- 
chase price  after  that  period  should  be  fixed  under  the  terms  of  the 
Light  Railways  Act.  The  work  should  be  commenced  within 
18  months  of  the  passing  of  the  Bill,  and  completed  within  the 
following  year.  The  new  company  should  be  allowed  to  erect  its 
own  generating  station.  As  to  contribution  for  maintenance  of 
roads,  this  should  be  at  the  rate  of  |d.  per  car-mile,  excluding 
cheap  workmen's  cars.  The  company  should  pay  one-third  of  the 
cose  of  reconstruction  of  roads  in  the  urban  districts,  but  the  sum 
should  not  exceed  £500.. 


Hove  Corporation  Bill. 

A  Select  Committee  of  the  House  of  Commons,  under  the  chair- 
manship of  Mr,  Gardner,  considered  the  Hove  Corporation  Bill  on 
June  25th  and  26th,  the  principal  proposal  in  which  deals  with  the 
transfer  of  the  undertaking  of  the  Hove  Electric  Light  Co.  to  the 
Corporation.  Mr.  C.  J.  Talbot,  K.C,  and  Mr.  Keen  represented  the 
promoters,  and  Mr.  Rhodes  represented  the  Local  Government 
Board.     There  was  no  opposition  to  the  electric  lighting  proposals. 

Mb.  Talbot  explained  that  the  local  authority  obtained  a  Pro- 
visional Order  in  1890,  and  transferred  it  to  the  company  in  1892, 
with  the  proviso  that  the  Corporation  should  have  power  to  acquire 
the  undertaking  after  21  years,  or  after  that  period  had  elapsed 
they  could  purchase  at  the  end  of  every  succeeding  seven  years  on 
giving  12  months'  notice.  Under  this  agreement  the  Corporation 
had  given  the  necessary  notice.  In  1898  the  local  authority 
obtained  a  Provisional  Order  for  Aldrington,  and  had  worked  it 
themselves,  taking  the  current  in  bulk  from  Brighton.  If  the 
Hove  Corporation  took  over  the  Hove  Co.'s  undertaking  the  agree- 
ment with  Brighton  would  be  terminated.  The  Hove  Co.  had  had 
a  successful  career,  and  placed  a  considerable  amount  to  reserve, 
but  their  charges  had  remained  higher  than  either  Aldrington  or 
Brighton.  The  basis  of  the  agreement  for  purchase  consisted 
first  of  paying  the  amount  of  the  company's  legitimate  capital 
expenditure,  and  then  making  up  their  receipts  available  for  distri- 
bution as  dividend  to  a  total  amount  of  7  per  cent,  cumulative. 
Practically  during  the  whole  of  its  existence  the  company  had  had 
7  per  cent,  available  for  dividend.  The  amount  was  not  agreed, 
but  an  approximate  figure  could  be  given,  and  if  the  parties  did  not 
come  to  terms  about  it,  the  matter  would  go  to  arbitration. 

Mb.  Rhodes  said  the  company  was  getting  a  very  good  quid  pro 
quo. 

Mb.  Talbot  said  the  Corporation  wanted  to  consolidate  the 
whole  thing  into  one  Bill,  and  to  show  the  Committee  it  was  a 
reasonable  thing  in  the  interests  of  the  town.  They  wished  to 
reserve  power  either  to  work  the  undertaking  themselves  or  to 
hand  it  over  to  the  company  to  do  so.  The  question  before  the 
Committee  was  that  the  Corporation  asked  for  a  longer  period 
for  the  repayment  of  the  necessary  loans  than  the  Local  Govern- 
meuu  Board  were  prepared  to  give. 

Ald.  Marks,  the  Mayor  of  Hove,  said  the  company's  capital 
expenditure  up  to  the  end  of  1912  was  £176,298.  The  company's 
share  capital  was  £100,000,  and  the  debentures  £44,000,  end  the 
balance  was  made  up  of  the  sinking  and  reserve  fund.  Last  year,  after 
paying  directors'  fees,  which  amounted  to  1  per  cent,  on  the  capital 
of  the  company,  they  made  a  profit  of  £14,630,  out  of  which  they  put 
li  per  cent,  into  a  renewals  fund,  3  per  cent,  into  the  sinking  fund, 
and  they  could  still  pay  9  per  cent,  on  the  shares.  If  the  Corpora- 
tion were  granted  3U  years  for  repayment,  the  actual  repayment 
for  principal  and  interest  would  be  £10,937.  This  would  leave  a 
balance  of  £3,692,  and  if  they  reduced  the  price  of  electricity  by 
id.  per  unit,  a  sum  of  £2,375  would  be  absorbed,  and  a  balance  of 
£1,317  left. 

Replying  to  Me.  Rhodes,  Witness  said  that  if  only  21  years  were 
allowed  for  repayment  there  would  be  no  balance  and  no  oppor- 
tunity for  reducing  the  cost  of  the  light.     It  was  true  they  were 


paying  the  entire  capital  expenditure  without  allowance  for  depre- 
ciation, but,  on  the  other  hand,  they  were  paying  nothing  for  the 
goodwill  of  a  concern  making  £14,000  a  year  profit. 

Mr.  Dykks,  of  Messrs.  Handcock  k.  Dykes,  electrical  advisers  to 
the  Corporation,  gave  evidence  to  the  effect  that  in  his  opinion  the 
plant  was  exceptionally  good.  In  the  mains  there  were  about 
l.')0  tons  of  copper,  the  value  of  which  had  gone  up  very 
considerably. 

Mk.  Rhodes  contended  that  the  Corporation  ought  only  to  be 
allowed  21  years  for  the  repayment  of  the  loans,  but 

The  Committee  decided  to  grant  a  period  of  30  years  for  the  pur- 
cha.se  loan,  and  20  years  for  loans  for  extensions.  The  Committee 
also  allowed  the  clause  providing  for  Aldrington  and  Hove  coming 
under  the  one  set  of  provisions  in  the  Bill. 


Bradford  Corporation  Bill.— The  Bradford  Corporation  Bill 
has  passed  Mi.  Middlebrook's  Select  Committee  of  the  House  of 
Commons,  the  only  opposition  being  to  the  improvement  scheme. 
The  Bill  authorises  the  Corporation  to  spend  £11,220  on  trolley 
vehicles. 

Various  Bills. — In  the  House  of  Commons,  on  Jane  2.0th,  the 
Richmond  (Surrey)  Electricity  Supply  Bill  was  read  a  second 
time.  In  the  House  of  Lords,  on  Monday,  the  Kent  Electric  Power 
Bill  was  read  a  third  time.  In  the  House  of  Lords  on  July  Ist, 
the  Chesterfield  Corporation  RaiUess  Traction  Bill  passed  third 
reading.  In  the  House  of  Commons  on  June  26th,  the  Mexborough 
and  Swinton  Tramways  (Raillesa  Traction)  Bill  passed  third 
reading. 

Post  Office  (London)  Railway  Bill.  —  In  the  House  of 
Commons,  on  June  2oth,  the  financial  resolution  in  connection 
with  this  £1,100,000  scheme  was  passed. 


ELECTRICAL    ACCIDENTS    IN    1912. 


The  Report  for  1912  of  H.M.  Electrical  Impector  of  Factories  and 
Workshops,  Mr.  6.  Scott  Ram,  was  issued  last  week  and  is  given 
in  abstract  below  : — 

TABLE  I.— Accidents  at  Electbical  Generating  Statioks 
and  Sub-stations  in  1912. 

The  small  figures  relate  to  fatal  accidents,  and  are  included  in  the 

principal  figures. 

Public  supply  stations 
Description.  and  elec.  railways      Other 

and  tramways.         stations. 

Non-electrical : — 

At  engines,  pumps  and  generators       ...  28'^  6 

At  boilers  and  steam  plant        ...         ...  63  2 

At  coal  handling  plant  ...         19  2 

Falls           85'  11 

Struck  by  falling  bodies 29  2 

Miscellaneous       110'-^  14 


Total  334"  3^7 

Electrical  : —  

At  switchboards  when  engaged  in  ordi- 
nary routine  work       ...         ...  ••         11  2 

Cleaning,  repairing,  kc,  at  "  live '' 
switchboards  or  other  "  live "  con- 
ductors ...         ...         ..  ...         ...         27"  6 

Cleaning,  repairing,  or  other  handling 
of  switchboards  supposed  to  have 
been  made  "dead "      ...         ...         ...  7  — 

Adjusting  brushes  and  cleaning  com- 
mutators, and  flashing  at  commuta- 
tators     ...         .  .         .  ■••  ^    •••  ^  " 

Miscellaneous       ...         ...         -..   ~    ...  7^  3 

Total  58*  16 

The  number  of  mechanical  or  non-electrical  accidents  is  greater 
by  25  per  cent,  than  last  year.  These  accidents  rre  very  similar  to 
those  that  occur  in  other  engineering  works,  and  call  for  no  special 
comment  here.  The  number  of  electrical  accidents  is  identical 
with  last  year  and  the  number  of  fatalities  (four)  is  the  same. 

Ten  of  the  accidents  in  the  first  class  were  due  to  mistakes  on  the 
part  of  the  switchman,  producing  heavy  arcing  at  the  switch,  with 
consequeiit  burns  to  the  hand  and  arm,  and  in  one  case  to  the  face. 
Mistakes  in  switching  are  bound  to  occur  occasionally,  but  the 
number  of  accidents  irom  this  cause  is  remarkably  few.  The 
injuries  consequent  on  such  mistakes  would  in  many  cases  be  less 
severe  or  entirely  prevented  if  the  switch  handles  were  provided 
with  suitable  guard  disks. 

The  next  class  of  accidents — cleaning,  repairing,  ice,  at  switch- 
boards—is as  usual  the  largest,  and  one  of  the  most  instructive  as 
showing  the  risk.^  which  are  taken  often  unnecessarily  by  station 
engineers  and  attendants  familiar  with  the  dangers.  The  three 
fatal  cases  occurred  on  extra-high-tension  three-phase  switch- 
boards. The  first  occurred  to  a  contractor's  engineer  engaged  in 
making  extensions  to  the  switchboard,  who  was  familiar  with  all 
the  details.  He  had  not  started  work  for  the  day,  having  only  just 
come  in,  and  was  engaged  discussing  the  work  with  the  station 
engineer,  who  had  previously  warned  him  and  others  who  were 
present  that  the  whole  board  was  live.  Either  in  a  moment  of 
forgetf ulness,  or  thinking  despite  the  warning  that  a  certain  switch 
was  dead,  he  touched  a  live  terminal  with  fatal  results.     The  next 
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case  was  one  of  cleaningr  dead  parts  of  the  gear,  whilst  adjoining' 
conductors  were  live.  A  prosecution  for  breach  of  the  reg^nlations 
was  instituted  in  this  case,  and  the  occupiers  were  fined  .^25  under 
Sec.  i;>ti.  Notice  of  appeal,  however,  has  been  given.  The  third 
fatality  occurred  to  a  competent  engineer  when  acting  under  the 
supervision  of  his  superior  officer.  A  compartment  of  the  switch- 
board normally  closed  up  by  slate  slabs  held  in  position  by  bolts, 
and  not  designed  or  intended  for  use  as  a  switchboard  passage-way, 
was  opened  up  by  the  removal  of  one  of  the  slate  slabs  for  the 
purpose  of  tracing  out  certain  connections.  One  man  entered 
through  this  opening,  having  then  to  crawl  under  various  obstruc- 
tions in  order  to  see  the  connections  at  the  back  of  the  most  dis- 
tant panel,  and  the  second  man,  who  was  in  charge,  started  to 
follow  him.  The  man  in  front  touched  a  live  conductor  and  was 
killed.  How  it  occurred  that  two  trained  men,  who  apparently 
knew  of  the  dangers,  came  to  run  such  a  risk  on  a  matter  which 
was  apparently  of  no  urgency  is  inexplicable.  The  investigation 
might  have  been  made  at  the  week-end,  when  the  board  could  have 
been  made  entirely  dead. 

Of  the  non-fatal  high-tension  accidents,  four  occurred  to  men 
working  close  to  apparatus  which  they  knew  to  be  live,  apparently 
quite  regardless  of  the  risks  which  they  were  taking.  Most  of  the 
accidents  under  this  heading  were  through  short  circuits  when 
working  on  direct-current  medium-pressure  switchboai^ds  for  trac- 
tion or  general  three-wire  supply.  A  number  were  caused  by  the 
use  of  ordinary  metal  tools,  e.g.,  spanners,  files,  pliers,  hack-saws, 
steel  rules,  when  working  at  the  backs  of  switchboards.  Other 
short  circuits  were  made  whilst  cleaning  the  switchboards.  In  one 
case  a  metal-bound  brush  was  being  used  and  caused  the  short  cir- 
cuit. Six  accidents  were  due  to  short  circuit  in  changing  the  con- 
nections of  measuring  instruments,  either  through  the  medium  of 
metal  tools  or  by  the  wires  touching  the  frame  direct.  In  many 
of  the  above  accidents  the  injuries  were  very  severe.  In  one  case, 
following  on  the  changing  of  the  connections  of  a  wattmeter,  a 
disastrous  fire  occurred,  completely  destroying  the  switchboard  at 
which  the  accident  happened  and  another  switchboard  at  a  distance. 
Other  accidents  occurred  when  making  tests  at  the  switchboards. 

Under  the  next  heading^working  on  switchboards  supposed  to 
be  dead — six  were  on  high-tension  switchboards.  Two  causing 
injuries  to  three  men  were  due  to  switchgear  being  live  through 
being  fed  back  from  a  distant  sub-station.  Three  occiirred  to 
men  in  cleaning  switchgear,  having  omitted  to  make  it  dead  by 
switching-oft  at  the  isolating  switches.  Another  was  due  to 
carelessness  on  the  part  of  the  engineer  in  charge  of  a  sub-station 
in  not  taking  proper  precautions  to  see  that  a  man,  whom  he 
knew  to  be  engaged  on  work  at  high-pressure  isolating  switches, 
was  clear  before  he  switched  on  at  another  part  of  the  station. 
The  accident  would  have  been  avoided  if  the  two  switches  on  the 
incoming  mains  had  been  locked  ofif  and  the  key  held  by  the  man 
working  on  the  high-tension  conductors. 

In  the  next  class,  the  accidents  were  due  to  flashing-over  at 
commutators  or  slip  rings  when  cleaning  the  same  or  when  adjust- 
ing brushes. 

Under  the  heading  "  Miscellaneous,"  the  fatal  accident  was  due 
to  a  man  walking  in  the  dark  into  a  cable  which  was  under  test  in 
the  yard  of  a  sub-station.  The  premises  were  in  the  hands  of  con- 
tractors at  the  time. 

TABLE  II. — Electeical  Accidents  in  Factories  other  than 

Electrical  Stations  in  1912. 

The  small  figures  relate  to  fatal  accidents  and  are  included 

in  the  principal  figures. 

Arcing  of  switches  ... 23 

Arcing  of  fuses 8 

Shock  or  burns  from  fuses  when  replacing  fuse  wires        ...     27 
Portable  apparatus,  connectors  and  flexible  wires    ...         ...     61 

Unprotected  conductors,  switches,  terminals,  fuses,  &c.       ...     27  ^ 

Working  on  or  near  live  conductors  |  Skilled  persons         ...  32 
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REVIEWS. 


The  Design  and  Constrmiion  of  Steam  I'wUncs.  By 
Harold  Medvvay  Maktin.  London :  Longmans, 
Green  &  Co.     Price  25s.  net. 

Mr.  Martin's  substantial  volume  cannot  fail  to  appeal 
particularly  to  those  central-station  engineers  and  others  who 
are  responsible  for  the  satisfactory  running  of  steam  turbines. 
Many  readers  of  the  volume  will  be  already  familiar  with 
much  of  the  contents  of  this  work  regarding  the  theory  of 
the  steam  turbine,  as  this  section  is  based  upon  a  series  of 
articles  contributed  to  the  columns  of  our  contemporary 
Engineering.  In  the  first  chapter  Mr.  Martin  gives  us  a 
few  "  preliminary  ideas  "  about  turbines  in  general ;  then 
after  having  shown  that  a  guide  blade  or  nozzle  forms  an 
essential  element  of  every  turbine,  he  discusses  the  design  of 
these  elements,  showing,  in  this  connection,  the  uses  of  the 
total  heat-entropy,  or  MoUier  diagram.  More  theory  follows, 
impulse  buckets,  the  efficiency  ratio  and  reheat  factor  and 
correction  curves  forming  interesting  and  well-reasoned 
chapters  which,  like  much  of  the  book,  are  necessarily 
mathematical.  PTere  we  might  say  that  the  errata  in  the 
formula;  are  distinctly  numerous,  though  most  of  these 
appear  to  have  been  detected  after  the  book  had  gone 
to  press,  and  are  indicated  at  the  commencement  of  the 
volume.  Doubtless  this  blemish  will  be  removed  in  the  case 
of  later  editions. 

After  working  out  fairly  completely  the  theory  of  the 
steam  turbine,  Mr.  Martin  proceeds,  about  half-way  through 
his  book,  to  discuss  the  constructional  details  of  various 
types  of  machines,  and  gives  descriptions  of  representative 
turbines  including  the  Parsons,  De  Laval,  A.E.G.,  Plateau, 
Zoelly,  and  several  others  of  the  Parsons  type.  The  volume 
is  splendidly  illustrated,  and  should  take  a  permanent  place 
in  the  library  of  any  engineer  who  in  any  way  is  interested 
in  the  working  of  the  steam  turbine. — G.  S.  S. 


Total        283'5 

*  One  fatality  due  to  fall  following  shock. 

These  accidents  are  slightly  less  in  number  than  last  year— 283 
as  against  290 — but  the  fatal  cases  are  15  as  against  only  seven. 

Of  the  accidents  due  to  arcing  of  switches,  10  were  due  to  flashes 
caused  by  switching  on  motors  with  the  starting  resistance  cut  out, 
mostly  owing  to  defective  automatic  release  action  on  the  starters. 
Others  were  due  to  faulty  d.p.  switches  or  starting  switches.  The 
accidents  from  the  arcing  of  fuses  were  due  to  the  absence  of 
proper  protection  of  the  fuse-wires. 

The  accidents  in  renewing  fuses  were  mostly  due  to  the  replacing 
of  fuse  wires  in  live  contacts,  either  directly  or  when  held  in 
unsuitable  carriers.  Except  for  one  case  of  shock,  the  main 
injuries  were  all  burns  from  short  circuit.  In  some  cases  the 
terminals  were  short-circuited  by  the  spanner  or  screwdriver  which 
was  being  used.  In  others  the  short  circuits  were  made  by  the  fuse 
wires  getting  across  the  terminals.  In  several  cases  switches  were 
provided  by  which  the  terminals  could  have  been  made  dead,  but 
they  were  not  used.  In  three  cases  switches  were  provided  in  the 
same  box  as  the  fuses  and  without  any  insulating  or  other  division, 
and  short  circuits  were  mad'?  across  the  switch  blades  or  switch 
contacts.  In  a  few  cases  the  arcing  was  due  to  replacing  the  fufea 
on  a  short  circuit,  the  fault  which  caused  the  fufe  to  blow  in  the 
first  instance  not  having  been  remedied. 

{,To  he  contimu^d.') 


A  Laboratory  Manual  of  Alternating  Currents.  By  Prof. 
J.  H.  MoRECROFT.  London  :  Longmans,  Green  &  Co. 
Price  7s.  6d.  net. 

Prof.  Morecroft  has  given  us  an  interesting  and  useful 
book,  which  will  be  found  to  contain  many  ideas  and  sug- 
gestions of  value  to  the  somewhat  limited  class  of  readers 
for  whom  it  has  been  specially  written.  The  book  is  a 
laboratory  manual  adapted  for  use  in  connection  with  the 
advanced  classes  in  universities  and  colleges,  and  is  neither 
intended  nor  suited  as  a  guide  for  the  work  of  a  commercial 
laboratory  or  test  house,  although  there  are  many  things  in 
it  which  might  well  prove  useful  and  suggestive  to  the 
experimenter  who  has  left  his  college  days  behind. 

The  tone,  as  well  as  the  arrangement,  of  the  book  is 
academic,  in  the  best  sense  of  that  term.  The  object  of  the 
experimental  work  described  in  it  is  educational,  and  the 
measurements  are  not  primarily  directed  towards  securing 
results  of  immediate  practical  or  commercial  value. 

In  his  introduction,  the  author  explains  why  he  does  not 
give  detailed  instructions  for  carrying  out  the  experiments 
which  form  the  suggested  course,  and  why  he  prefers  to 
leave  the  student  to  devise  his  own  diagrams  of  connections 
and  methods  of  observation.  Seeing  that  his  book  is  in- 
tended for  the  use  of  advanced  students,  he  is  probably  right 
in  his  decision  on  this  point.  He  further  explains  that  the 
mathematical  theory  is  given  in  the  case  of  such  problems 
only  as  are  to  be  approached  experimentally,  the  general 
theory  of  alternating  currents  and  alternating-current 
machinery  being  left  to  form  the  subject  of  the  lecture 
courses  attended  by  the  students.  While  here,  again,  this 
appears  to  be  the  wisest  course,  the  result  is  sometimes  a  little 
unbalanced,  inasmuch  as  a  long  and  full  theoretical  dis- 
cussion on  certain  parts  of  alternating-current  theory  is  pre- 
sented, while  otbier,  and  equally  important,  parts  of  the 
subject,  which  do  not  happen  to  be  so  easily  capable  of 
experimental  illustration,  are  for  that  reason  not  touched 
upon.  Fuither,  seme  chapters  of  the  book  consist  mainly 
of  a  somewhat  Ungthy  theoretical  investigation  involving 
many  detailed  considerations,  followed  fcy  a  relatively 
BJmple  and  obvious  experiment,  iliusirating  only  the  more 
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elementary  parts  of  the  theory.  This  apparent  want  of 
balance  wiis  perliaps  unavoidable,  and  is  not  brought  forward 
as  a  defect,  but  ralhcr  as  indicating  that  the  book  is 
essentially  for  use  as  a  companion  to  the  more  general  text- 
books, and  that  it  is  not  intended  to  displace  them. 

Proceeding  to  a  more  detailed  survey  of  the  contents,  we 
find  that,  as  a  rule,  each  experiment  forms  the  suVjject  of  a 
single  chapter.  The  treatment  usually  consists  in  a  fairly 
complete,  and  sometimes  a  very  detailed,  mathematical 
theory  of  the  subject  to  be  illustrated,  followed  by  a  short 
general  description  of  the  test  to'  be  carried  out  by  the 
student,  and  by  some  questions  to  be  answered  from  the 
results  of  his  observations. 

We  begin  with  a  couple  of  experiments  dealing  with  wave- 
forms and  their  influence  on  the  indications  of  instruments 
— an  important  matter  which  is  apt  to  receive  too  little 
attention.  Then  follow  eight  experiments  dealing  with 
alternating-current  circuits  containing  resistance,  inductance 
and  capacity. 

The  symbolic  system  of  notation  is  introduced  in  connec- 
tion with  these  experiments,  although  little  further  use  is 
made  of  it  in  the  later  portions  of  the  book,  and  general 
differential  equations  are  given.  Surely  the  author  is  hardly 
correct  in  stating  (page  28)  that  /  (representing  impedance) 
has  direction  and  is  a  vector.  If  z  is  a  vector,  the  product 
I  z  =  E  must  be  the  product  of  two  vectors,  and  should 
contain  both  scalar  and  vector  parts. 

Experiments  on  alternators  follow  next,  and  in  connection 
with  them  a  very  full  treatment  is  given  of  a  method  for 
predetermining  the  external  characteristic  of  an  alternator 
under  load.  As,  however,  the  method  depends  on  sending 
f nil-load  current  through  the  stationary  armature  from  an 
external  source,  in  order  to  determine  the  true  armature 
impedance,  it  can  hardly  be  regarded  as  a  practical  method 
for  use  on  a  commercial  scale. 

There  follows  a  number  of  experiments  on  transformers, 
including  determinations  of  the  losses  and  efficiency  and  heat 
runs,  also  a  suggestive  experiment  on  the  parallel  operation 
of  two  transformers. 

Next  come  some  experiments  dealing  with  measurements 
on  polyphase  circuits,  including  one  dealing  with  the  higher 
harmonics  of  a  three-phase  circuit. 

Experiments  on  the  synchronous  motor  and  rotary  con- 
verter, with  a  special  study  of  the  action  of  interpoles,  are 
followed  by  others  on  the  induction  motor,  induction 
generator,  single-phase  series  motor,  and  the  mercury  vapour 
arc  rectifier.  The  treatment  of  the  induction  motor  and 
series  motor  is  not  quite  as  full  as  might  have  been  expected, 
and  is,  perhaps,  the  least  illuminating  part  of  the  book. 

An  appendix  gives  27  plates  of  oscillograms  of  current, 
voltage  and  other  waves,  all  of  a  very  interesting  and 
instructive  character  ;  one  or  two  of  the  curves  are, 
unfortunately,  rather  indistinct  in  the  reproduction. 

The  book  is  excellently  produced,  and  both  type  and 
diagrams  are  admirably  clear.  One  is  a  little  inclined  to 
regret  the  absence  of  an  index,  although  a  full  list  of  the  ;^9 
experiments  at  the  beginning  goes  some  way  towards 
rectifying  this  omission  ;  the  fact  that  the  work  is  not 
intended  for  general  reference  may  be  pleaded  as  a  further 
excuse. 

The  book  is  certainly  one  which  should  be  placed  on  the 
shelves  of  every  electrical  engineering  college  library,  and 
which  s-hould  be  carefully  studied  by  those  in  charge  of  the 
laboratory  work. — C.  F.  S. 


The  New  Steam  TaUes,  together  with  their  Derivation  and 
Application.  By  Prof.  C.  A.  M.  Smith,  M.Sc,  and 
A.  G.  Warren,  B.Sc.  London  :  Constable  &  Co.,  Ltd. 
Price  48.  net. 

Prof.  Smith  and  his  able  assistant — both,  by  the  way, 
now  on  the  staff  of  the  University  of  Hong-Kong — have 
given  us  in  this  volume  a  fine  collection  of  tables  that  will 
be  of  undoubted  value  to  British  engineers  and  students. 
On  the  Continent  there  exists  a  similar  work  by  Prof. 
MoUier,  of  Dresden,  whose  tables  are,  of  course,  in  the 
metric  system  of  units.  Both  sets  of  tables,  however,  have 
a  common  ancestry,  being  based  on  the  researches  of  Prof. 
IL    L.   Callendar.     The   authors  have   been   fortunate    in 


obtaining  an  introduction  to  their  work  by  Sir   .J.  Alfred 
Ewing,  K.C.B.,  F.K.S.,  to  whom  we  are  largely  indebted  for 
the  existence  of  the  present  volume,  seeing  that  it  was  be 
who  first  drew  attention  to  the  importance  of  the  work  done 
by   Callendar   and    ^lollier.      The   "Tables"   are    equally 
divided  into  two  parts,  the  first  being  in  Centigrade  unit« 
and  the  second  in  Fahrenheit  units.     As  Sir  Alfred  Ewing 
says,  this  latter  feature  "  may  be  a  prudent  concession  to 
national  bad  habits,  but   students   cannot  be  too   strongly 
urged  to  accustom  themselves  to  the  use  of  the  Centigrade 
scale  in  all  steam  calculations.     To  adhere  to  Fahrenheit 
degrees  and  the  quantities  dependent  on  them  is  to  maintain 
a  wholly  unnecessary  and  exceedingly  inconvenient  barrier, 
not  only  between   applied  science  and   the   science  of  the 
physical   laboratory,  but   also   between  the   engineering  of 
England  and  that  of  other  countries,"  with  all  of  which  we 
are  in  the   most  entire  agreement.     In  both  sections   the 
Tables  give  the   properties  of  saturated  st«am  on  Tarious 
bases,  the  specific  heats  of  saturated  steam  at  various  tempe- 
ratures and  pressures,  and  lastly,  the  average  specific  heats 
of  superheated  steam  from  saturation  to  tabulated  tempera- 
tures at   various  pressures.     The  authors  describe  clearly 
how  values  not  included  in  the  Tables  may  readily  be  calcu- 
lated, and  give  a  chart  representing  the  total  heat  of  steam 
on  an  entropy  base,  a  graphical  method  of  representing  the 
properties  of  steam   which  is  already  largely  used,  especially 
in  connection  with  steam  turbine  problems. — <r.  S.  8. 


BUSINESS  NOTES. 


Holiday  Literature. — There  have  been  issued  from  the 

Isle  of  Wight  Publicity  Office  (29,  John  Street,  Bedford  Row,  W.C.)  a 
number  of  excellent  booklets,  dealing  respectively  with  the  attrac- 
tions of  the  following  holiday  resorts  : — Freshwater  and  Totland 
Bay  ;  Bembridge,  Sandown,  Ventnor  and  Sea  View  and  St.  Helens. 
All  of  these  are  oflBcial  publications,  and  copies  can  be  obtained 
either  from  the  respective  town  clerks  or  from  the  address  given 
above. 

"  Eye-Rest "  Lighting  at  Rugby.— One  of  the  latest 

"  Eye-Rest "  installations  is  in  the  Temple  Speech  Room  at  Rugby 
School.  The  room  is  fairly  lofty,  and  the  fittings  are  suspended 
close  to  the  ceiling,  but  the  pictures  on  the  lower  part  of  the  wall 
are  excellently  lighted,  the  light  and  shade  effects,  it  is  claimed, 
being  equal  to  those  of  daylight.  The  installation  consists  of  one 
55-in.  fitting  containing  nine  2C0-watt  Mazda  lamps  in  the 
centre  of  the  room,  one  H6-in.  fitting  containing  nine 
100-watt  Mazda  lamps  at  each  end,  and  one  24-in. 
fitting  containing  three  100-watt  Mazda  lamps  in  each 
of  the  transepts.  The  fittings  are  attached  to  the  ceiling  by 
means  of  contact  suspension  gear,  so  that  thet  can  be  lowered  to 
the  floor  for  cleaning.  The  B.T.H.  Co.'s  illuminating  engineers 
consider  that  the  installation  is  one  of  the  finest  examples  of 
interior  illumination  to  be  found  in  this  country. 

Consular  Notes.— \orway.— The  British  Consul  in 
Norway  reports  that  the  Hardanger  works  produced  about 
2,200  tons  of  pig-iron  in  1912.  The  Tinfos  works  were  delayed  by 
late  delivery  of  plant,  and  only  got  furnaces  to  work  in  1912,  each 
producing  about  10  tons  of  good  quality  pig-iron  per  diem.  The 
Ulefos  works  produced  about  300  tons  of  electric  pig-iron.  Work 
progressed  on  the  future  Arendal  undertaking.  The  Stavanger 
electro-steel  works  were  nearly  completed  by  the  end  of  1912,  power 
being  supplied  from  Ryfylke  power  station,  at  first  about  l..")00  h.p. 
The  estimated  production  is  about  0,000  tons  of  steel  per  annum.  The 
raw  material  used  will  be  old  iron,  not  iron  ore,  chiefly  broken-up 
vessels,  melted  in  a  Martin  furnace  and  refined  in  an  electric 
furnace.  The  Jossingfjord  electric  furnace  has  been  at  work 
periodically,  and  the  Xoes  ironworks,  which  chiefly  supply  crucible 
steel  by  old  methods,  have  worked  much  as  usual.  ^  At  Sydvarangar, 
the  largest  Norwegian  iron  mine,  extensions  were  completed, 
allowing  ol  an  estimated  annual  output  of  about  oOO.OCO  tons,  of 
which  200,000  tons  are  briquettes  and  300,000  tons  "slich." 
Further  extensions  are  contemplated  to  bring  the  production  for 
1913  up  to  650,000  tons  cr  700,000  tons.  The  capital  for  this  ex':€n- 
sion,  about  3,000,000  kroner,  is  Norwegian,  and  brings  the  total 
ordinary  share  capital  up  to  lo, 000,000  kroner,  of  which  about 
5,000,000  kroner  is  thought  to  be  in  Norwegian  hands.  The 
power  station  will  be  extended  with  a  steam  turbine  set  of 
•1,000  KW. 

Important  fresh  discoveries  of  silver  have  been  made  at  the 
Kongsberg  Government  silver  mines,  and  electric  power  has  been 
supplied  from  the  Kongsberg  municipal  electric  works  to  the 
mines.    The    Sulitjelma    copper    output    was    a    record,    123,250 

*  Owing  to  cost  of  production,  electric  iron-smelting  at  the 
Hardanger  works  and  at  Arendal  has  been  given  up  since  the  above 
was  written. 
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tons  export  pyrites,  14,850  tons  best  ore,  and  11,500  tons  Elmore 
concentrate.  Moet  of  the  best  ore  and  about  half  the  concentrate 
was  smelted,  pivin^  1,024  tons  Bessemer  copper.  The  workings  are 
said  to  be  still  very  satisfactory.  About  12  Elmore  washing 
machines  have  been  at  work  all  the  year,  and  refuse  from  old 
washingrs  has  been  passed  through  the  Elmore  machines  with 
profitable  results.  The  Knudsen  smelting^  process  has  progrressed  as 
before.  The  Wedge  roasting  furnace  and  Anaconda  type  flame 
furnace  were  completed  in  September,  and  are  calculated  to  bring 
the  annual  smelting  up  to  40,000  tons  to  50,000  tons,  representing 
2,000  to  2,500  tons  Bessemer  copper. 

The   following  was   the   approximate  production   of   the  other 
principal  Norwegian  copper  mines  in  1912  : — 

I'roducfion.  Tons. 


Birtavarra 

Bessemer     ... 

282 

Bossmo 

Pyrites 

...       23,r.00 

Lokken   

...              ,,             ... 

...     116,000 

Foldal     

...              ,,            ... 

72,000 

Rostvangen 

,, 

...       26,893 

Roros       

Copper 

587 

Pyrites 

11,000 

Killingdal 

•  ••              ,,            ... 

...       25,000 

Stordo     

...              ,,             ... 

...       21,100 

The  total  estimated  Norwegian  production  of  pyrites  in  1912 
was  about  430,000  tons,  worth  £530,000;  of  copper,  2,1.")0  tons, 
value  £153,000. 

As  regards  electro-thermic  products  the  Consul  reports  that  the 
Norwegian  export  of  calcium  carbide  in  1912  was  about  64,208 
tons,  as  compared  with  60,593  tons  in  19J1.  All  the  Norwegian 
manufacturers  are  believed  to  belong  to  the  combine.  Norway 
produces  about  two-thirds  of  the  European  consumption  of  carbide 
after  deducting  what  is  supplied  in  France.  The  average  price 
per  ton  at  Norwegian  port  in  1912  was  about  .C9.  The  British 
Cyanamide  Works,  at  Odda,  which  started  in  1909,  are  stated  to 
have  exported  13,892  tons,  as  against  13,172  tons  in  1911.  The 
ferro-silicon  exports  reached  6,493  tons  ;  zinc  exports,  8,928  tons  ; 
and  the  aluminium  exports  about  1,S00  tons.  The  total  value  of  the 
exports  of  carbide,  ferro-silicon,  ferro-chrome,  zinc  and  aluminium 
are  calculated  roughly  to  have  reached  some  £1,200,000,  from 
which  some  £500,000  must  be  deducted  for  raw  materials  purchased 
abroad. 

The  saltpetre  industry  prospered  in  1912.  Prices  ruled  high 
and  demand  was  brisk.  Practically  the  whole  production  for  1913 
is  thought  to  be  sold  already.  The  whole  of  the  present  Rjukan 
plant  was  in  full  working  order  by  the  end  of  May,  and  further 
extensions  are  being  planned.  The  British  Vice-Consul  at  Skien 
states  that  work  has  been  begun  for  the  reutilisation  of  the  water 
power  by  taking  the  watsr  used  at  Vemork  Power  Station  through 
a  long  tunnel  and  down  to  turbines  at  Station  No.  2  near  Saaheim, 
thus  affording  two  stations  of  130,000  and  110,000  h.p.  respectively. 
The  product  is  transported  by  rail  and  lighter  to  Skien  for  ship- 
ment, but  the  sale  is  centralised  at  the  head  oflices  of  the  company 
at  Christiania. 

The  British  Vice-Consul  at  Skien  reports  that  the  town  of 
Porsgrund,  and  adjoining  districts,  have  purchased  the  Aarlifos 
waterfall,  in  Hiterdal,  for  electrical  purposes.  The  power  which 
will  be  obtained  is  estimated  at  some  10,000  h.p.  The  town 
of  Skien  have  also  contracted  with  a  Larvik  firm  to  rent  3,000 
electrical  h.p.  In  this  connection  the  Vice-Consul  at  Larvik 
adds  :— "  The  Skein  municipality  have  lately  bought  from  the 
proprietor  of  the  Grini  Farm,  Laurdal,  his  waterfall  rights  in  the 
river  Laugen,  for  the  purpose  of  bringing  electric  power  to  the 
town,  but  when  they  will  commence  with  the  project  was  not 
decided  at  the  time  of  writing.  Skien  has  also  made  a  contract 
with  Mr.  Treschow  Fritzoe  for  supplying  power  from  his  electric 
works  in  Slemdal.  Mr.  Treschow  Fritzoe  will  also  supply  Sandef  jord 
from  the  same  works  at  Slemdal. 

The  new  wireless  stations  on  the  German  Telefunken  system  at 
Bergen,  Ingo  (near  Hammerfest),  and  Spitzbergen,  are  now  com- 
pleted and  in  working  order.  Subject  to  the  sanction  of  the 
Storthing,  a  contract  has  been  concluded  with  the  Marconi  Co.  for 
the  erection— probably  in  the  neighbourhood  of  Stavanger— of  a 
powerful  station  for  direct  wireless  communication  with  the 
United  States.  A  coal  company  in  Spitzbergen  is  also  understood 
to  possess  a  private  wireless  station  for  communication  with  the 
Spitzbergen  station. 

A  number  of  new  motor  factories,  especially  for  marine  motors, 
were  started  in  1912,  and  the  manufacture  of  electric  machines, 
telephone  appliances,  electric  tramway  cars,  &c.,  progressed  steadily. 
The  construction  of  the  underground  tube  electric  tramline  across 
Christiania  through  rock  has  proceeded  apace. 

Dynamo  Brushes.— The  agency  for  the  dynamo  and 

motor  brushes  made  by  Messrs.  Sondermann  &  Co.  has  been  taken 
up  by  Mk.  Archibald  Campbell,  of  27,  Chancery  Lane,  W.C. 
These  brushes  are  of  pure  graphite,  and  a  speciality  is  made  of 
brushes  for  large  machines  with  high  commutator  or  slip-ring 
speeds.  Both  soft  and  hard  qualities  are  suopJied,  and  tor  A.c. 
machines  the  makers  recommend  their  bronze' (metal  and  carbon) 
brushes.    Particulars  are  given  in  price  list  No.  S  5. 

CaDadian  Companies  Consolidate.— A  Halifax  (N.S.) 

newspaper  says  :— The  Canadian  General  Electric  Co.,  Ltd 
who  own  and  control,  as  subsidiary  companies,  the  Canada  Foundry 
Co.,  Ltd.,  and  the  more  recent  acquired  Canadian  Allis-Chalmers 
have  decided  to  consolidate  the  selling  organisations  of  the  two 
latter  companies  dropping  the  name  "  Canada  Foundry  Co  Ltd  " 
and  conducting  the  selling  organisation,  of  both  companies  under 
the  name   of      Canadian  Allis-Chalmers,  Ltd."    This  policy  has 


been  adopted  because  the  name  Canada  Foundry  Co.  does  not  appro- 
priately cover  the  wide  range  of  mechanical  apparatus  manu- 
factured by  that  company,  whereas  the  name  Allis-Chalmers  is 
synonymous  with  a  very  wide  range  of  mechanical  appliances  and 
engineering  works  of  magnitude,  particularly  in  the  manufacturing 
of  Corliss  engines,  water  wheels,  saw  mill  machinery,  mining 
machinery,  cement  machinery,  iiour  mill  machinery,  gas  engines, 
i*cc.,  and  these  lines  will  naturally  be  complementary  to  the  pro- 
ducts of  the  Canada  Foundry,  such  as  steam  locomotives,  hydraulic 
machinery,  pumping  machinery,  structural  steel  work,  &c.  Here- 
after all  sales  of  electrical  apparatus  and  supplies  will  be  in  the 
name  of  the  Canadian  General  Electric  Co.,  Ltd.,  and  all  general 
engineering  contracts  and  sales  of  mechanical  appliances  in  the 
name  of  Canadian  Allis-Chalmers,  Ltd. 

Book  Notices, — The  July  number  of  The  Chamhor 
of  Commerce  Journal  contains  a  special  supplement,  entitled 
"  Trade  Products  of  the  British  Empire." 

"  Colliery  Cables."  By  W.  T.  Anderson,  M.I.M.E.  Excerpt  from 
the  Tran,tactio7is  of  the  Institution  of  Mining  Engineers.  Copies 
can  be  obtained  by  application  to  Messrs.  W.  T.  Glover  &  Co.,  Ltd,, 
Manchester. 

"Electrical  Meters."  By  C.  M.  Jansky.  1913.  London:  Hill 
Publishing  Co.,  Ltd.     Price  10s.  6d.  net. 

"  Manual  of  Electrical  Undertakings  and  Directory  of  Officials." 
By  E.  Garcke.  Vol.  XVII,  1913-14.  London:  Electrical  Press, 
Ltd.     21s.  net. 

"Report  of  the  University  of  Leeds."  1911-12.  Leeds:  The 
University. 

"  Proceedings  of  fclie  Physical  Society  of  London."  Vol.  XXV, 
part  IV,  June  15th,  1913.  London  :  JElectrician  Printing  and  Pub- 
lishing Co.    Price  4%.  net. 

"  Resuscitation."  By  C.  A.  Laufifer,  M.D.  London  :  Chapman 
and  Hall.    Price  2s.  net. 


Fire  Brigade. — A  new  fire  brigade  has  been  formed  at 
the  Osrara  Central  Stores  in  Union  Street,  Southwark.  At  this 
department  of  the  General  Electric  Co.,  the  main  stock  of 
Osram  drawn-wire  lamps  is  stored,  and  most  careful  precautions 
must  be  taken  to  secure  safety  to  the  large  staff  employed  and  to 
the  valuable  stock.  The  fire  brigade  at  the  Osram  Central  Stores 
consists  of  23  members,  with  Mr.  C.  Rennie  as  captain.  Mr.  W. 
Riley,  formerly  of  the  Metropolitan  Fire  Brigade,  has  been  engaged 
as  instructor.  At  present,  weekly  drills  are  being  held  under  Mr. 
Riley's  instruction.     It  has  been  shown  that  the  staff  can  be  dis- 


missed 
30  sec, 


from  the  premises,  and  the  fireman  be  at  their  posts,  in 


Bankruptcy  Proceedings. — A.  P.  Parkee,  electrical 

engineer,  Burnley. — Date  of  release  of  trustee  (Mr.  C.  H.  Plant, 
13,  Winckley  Street,  Preston),  January  27th,  1913. 

J.  TizzARD,  electrical  engineer,  Torquay.  —  Date  of  release  of 
trustee  (Mr.  A.  E.  Ward,  9,  Bedford  Circus,  Exeter),  January  30th, 
1913. 

T.  Topping,  electrical  and  mechanical  engineer. — Date  of  release 
of  trustee  (Mr.  E.  D.  Symond,  11,  Dale  Street,  Liverpool),  January 
27th,  1913. 

Liquidations. — Miners' Lamp  Electric  Lighting  Co., 

Ltd. — This  company  is  winding-up  voluntarily,  with  Mr.  J. 
Blackley,  42,  Spring  Gardens,  Manchester,  as  liquidator. 

Universal  Steam  Trap  Syndicate,  Ltd. — This  company  is 
winding-up  voluntarily,  with  Mr.  G.  T.  Harrap,  5,  Budge  Row, 
Cannon  Street,  E.C.,  as  liquidator. 

District  Electric  Co.,  Ltd. — Creditors  must  send  particulars 
of  debts,  &c.,  to  the  liquidator,  Mr.  J.  W.  Hinks,  115,  Colmore  Row, 
Birmingham,  by  July  31st. 

Bullough's  Adjustable  Rail  Joint  Support  Co.,  Ltd. — A 
meeting  is  called  for  July  28th,  at  2,  4  and  6,  St.  John  Street, 
Smithfield,  E.G.,  to  hear  an  account  of  the  winding-up  from  the 
liquidator,  Mr.  Raymond  Wells. 

Meeting  of  Creditors. — Be  Brown  &  Parsons,! Ltd., 

Leamington. — At  the  meeting  of  creditors  in  this  matter, 
resolutions  were  unanimously  passed  appointing  Mr.  Charles  Thomas 
Appleby,  of  Birmingham,  voluntary  liquidator  of  the  company  (in 
place  of  Mr.  G.  H.  Butterworth),  with  a  Committee  of  Inspection 
consisting  of  the  Electric  and  Ordnance  Accessories  Co.,  Sandy- 
crofts,  Ltd.,  Sloan  Electrical  Co.,  and  W.  E.  Mayo  &  Co.,  Ltd.  A 
statement  of  affuirs  was  read  to  the  meeting  by  Mr.  Butterworth, 
but  the  figures  as  regards  the  assets  then  given  were  merely 
estimates.  The  necessary  order  of  the  Court  appointing  Mr. 
Appleby  as  liquidator,  with  the  Committee,  was  made  on  June  20th, 
and  Messrs.  Poppleton  &  Appleby  have  prepared  a  statement  of 
affairs  showing  the  liabilities  at  £1,576,  and  assets  £791,  leaving  a 
deficiency  of  £785.  In  this  statement  of  affairs  they  have  not 
extended  a  claim  alleged  to  be  due  to  Mr.  F.  E.  Brown,  of  £1,019, 
nor  have  they  taken  into  consideration  the  debenture  issued  as 
part  payment  of  the  account  only  a  short  time  ago  to  Mrs.  Brown 
for  £625.  An  offer  has  been  made  to  purchase  the  whole  of  the 
assets  of  the  company  for  £532,  and  in  addition  all  claims  (if  any) 
under  the  debenture,  or  for  money  lent  by  Mr.  Brown  to  the  com- 
pany, to  be  withdrawn.  The  Committee  have  instructed  the 
liquidator  to  accept  this  offer,  and  it  is  anticipated  that  the 
creditors  will  eventually  receiye  a  dividend  of  about  5s.  in  the  £. 

Bankruptcy  Proceedings. — Wm.  Slade  Olver,  con- 
suiting  enf^in^er,  298,  Willesden  Lane,  Willesden. — Receiving  order 
made  June  25th  on  a  creditor's  petition.  First  meeting,  July  8th  j 
public  examination,  August  12th  ;  both  at  Carey  Street,  W.C. 
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Catalo(2:aes  and  Lists. — Thk  British  Thomson- 
Houston  Co.,  Ltd.,  77,  Upper  Thames  Street,  E.C. — Folder  illus- 
trating the  various  types  and  sizes  of  Mazda  drawn-wire  automobile 
lamps,  specially  designed  for  motor-car  service.  In  each  class  the 
lamp  filaments  have  been  constructed  with  the  object  of  giving  the 
most  suitable  distribution  of  light  for  the  particular  purpose. 
The  Mazda  headlight  lamp,  for  example,  has  a  very  small  helical 
coil  of  filament,  approaching  as  nearly  as  possible  the  theoretical 
point  source,  so  that  when  used  in  a  parabolic  reflector,  all  the 
light  is  thrown  forward  in  a  parallel  beam. 

Messrs.  J.  B.  Gothbie  &  Son,  3ii,  St.  Mary  Axe,  London,  E.C. — 
Illustrated  price  list  of  "  Elasta  "  metal  hacksaws. 

Messes.  W.  Gei PEL  &  Co.,  "Vulcan  Works,  London,  S.E. — Export 
price  lists  Nos.  134  and  135,  the  former  dealing  with  Ward-Leonard 
rheostats,  theatre  dimmers  and  resistance  units,  and  the  latter  with 
hand  and  automatic  starters,  switches.  &c.  The  firm's  London 
works  have  had  to  be  extefided. 

The  Westminster  Tool  and  Electbic  Co.,  Suffolk  House, 
Laurence  Pountney  Hill,  London,  E.C. — A  set  of  half-a-dozen  new 
illustrated  descriptive  and  priced  leaflets  particularising  the  follow- 
ing series  of  Vulcan  electric  tools  : — Single-speed  electric  drills  ; 
pillar  drills  ;  magnetic  drill  and  reamer ;  magnetic  chucks  and 
fixing  plates  ;  electric  grinders  ;  electric  drilling  and  grinding 
equipments  ;  portable  electric  blowers  and  polishing  motors. 

Messbs.  J.  T.  Niblett  &  Co.,  183,  Grove  Lane,  Denmark  Hill, 
London,  S.E. — Price  leaflet  relating  to  Niblett's  new  electric 
bleachers  for  removing  stains,  bleaching,  disinfecting  and  deo- 
dorising. 

Bbitish  Westinghouse  Electric  and  Manufacturing  Co., 
Ltd.,  14,  Long  Millgate,  Manchester. — Folder  with  appropriate 
Seabreeze  cover,  giving  prices  of  Westinghouse  electric  fans  for  the 
1913  season. 

The  Sun  Electrical  Co.,  Ltd.,  118  and  120,  Charing  Cross 
Road,  London,  W.C. — New  catalogue  (Section  D)  of  electric  fans. 
In  20  pages  are  given  brief  illustrated  particulars  and  prices  of 
all  types  of  fans  suitable  for  domestic,  office  and  industrial  use, 
also  the  firm's  special  type  of  railway  fan,  such  as  they  supply 
largely  to  Colonial  and  foreign  railway  companies.  Desk  and 
oscillating  types,  also  a  special  combined  fan  and  table  lamp,  and 
a  combined  fan  and  fruit  dish,  are  listed.  A  second  catalogue  of 
40  pages  contains  full  information  relating  to  Sun  Holophanes, 
giving  particulars,  data,  and  prices  of  present  standard  Holophane 
glassware,  and  a  large  variety  of  fittings  specially  designed  for  use 
therewith.  All  recent  patterns  of  this  range  of  reflector  are 
included.  Copies  of  both  of  these  catalogues  will  be  forwarded  on 
application. 

Trade  Annonncements. — Mr.  Guy  Campbell,  the  sales 

manager  of  the  Benjamin  Electric,  Ltd.,  of  London,  has  joined  the 
board  of  directors  of  the  company  as  a  managiEg  director.  The 
Benjamin  Electric  Manufacturing  Co.,  of  Chicago,  and  the 
Benjamin  Electric  Manufacturing  Co.,  of  Canada,  Ltd.,  have  large 
factories  for  the  manufacture  of  the  Benjamin  electric  lighting 
specialities  for  sale  in  their  respective  countries,  while  the 
Benjamin  Electric,  Ltd.,  manufacture  at  their  London  factory  the 
material  for  the  English  and  Colonial  markets. 

Mr.  a.  Golding,  electrician,  &c.,  has  commenced  business  at 
Little  Charles  Street,  Heme  Bay. 

Messrs.  Farbar  .v  Dyson,  electricians,  of  Saltburn-by-the-Sea 
(Yorks.),  announce  that  they  are  retiring  from  business.  In 
consequence,  the  stock,  *:c.,  has  been  disposed  of  by  auction  this 
week. 

Owing  to  the  retirement  of  Mr.  John  Charles  Garside,  the  busi- 
ness of  Messrs.  Chapman  &  Co.,  electrical  engineers,  of  5,  Lodge 
Lane,  Beeston,  Leeds,  has  been  taken  over  by  Mr.  Albert 
Ramsbcttom. 

The  works  of  the  Walsall  Electrical  Co.,  Ltd.,  will  be  cloeed 
to-morrow,  Saturday,  July  5th,  for  the  annual  outing. 

Messrs.  Babcock  &  Wilcox,  Ltd.,  Oriel  House,  Farringdon 
Street,  E.C,  announce  that  owing  to  the  rearrangement  of  the 
Telephone  Exchange  boundaries  now  being  carried  out  by  the 
postal  authorities,  their  telephone  number  has  been  altered  to 
"  City  G470  "  (8  lines). 

Messes.  Electric  Control,  Ltd.,  have  removed  their  London 
office  to  Queen  Anne's  Chambers,  Tothill  Street,  Westminster, 
London,  S.W.     Telephone  No.  "  3310  Regent."' 

The  Crompton   Reconstruction  Changes.— We  are 

informed  that  Crompton  &  Co.'s  scheme  of  reconstruction  has 
been  successfully  carried  through,  and  the  new  shares  allotted. 
The  additional  capital  will  be  a  help  to  the  business,  which  is  being 
carried  on  under  the  old  name.  The  new  company  takes  over  all 
the  assets  and  pays  all  the  liabilities  of  the  old  company.  There 
are  some  changes  on  the  board.  Col.  Crompton  retired  some 
months  ago,  and  it  will  be  remembered  that  Mr,  Trotter,  the  late 
chairman,  died  in  May.  The  new  board  has  been  strengthened  by 
the  addition  of  Mr.  A.  A.  Campbell  Swinton  and  Mr.  W.  Churchill 
Hale.  Mr.  A.  J.  Hodgson,  for  some  years  works  manager,  and 
latterly  joint  manager  of  Crompton  &  Co.,  resigned  his  position  in 
November  last,  but,  at  the  request  of  the  board,  continued  his 
duties  until  the  scheme  for  the  reorganisation  of  the  capital  had 
been  carried  through  and  the  question  of  his  successor  settled.  The 
directors  have  appointed  Mr.  Thos.  Britten,  for  many  years  with 
the  Electrical  Construction  Co.,  as  works  manager,  and  Mr. 
Hodgson  will  be  leaving  Cromptons  in  August,  when  Mr.  Britten 
takes  up  his  duties.  Mr.  E.  Reeves,  joint  manager  of  the  old  com- 
pany, now  becomes  managing  director. 

British  Works  in  Canada. — The   Canadian  Engineer 

says  that  the  big  industrial  corporations  of  Great  Britain  and  the 
United  States  are  realising  the  significance  of  the  rapidly-growing 


markets  of  Canada.  ''  The  T'nited  States  Steel  Corporation  is 
establishing  a  large  branch  plant  in  Ontario,  and  the  Sir  W.  G. 
Armstrong-Whitworth  Co.,  Ltd.,  of  England,  will  take  a  similar 
step,  although  their  establishment  will  be  in  Quebec  province 
The  Canadian  branch  of  this  famous  company  will  be  used  solely 
for  commercial  or  civil  or  mechanical  engineering,  and  not  for 
naval  or  military  work.  At  no  time  will  the  company  make  guns, 
boats,  or  anything  of  that  nature  here.  This  is,  at  any  rate,  in 
keeping  with  the  spirit  of  the  celebration  of  )0<i  years  of  peace  in 
North  America.  They  will  manufacture  twist-drills,  punches,  milling 
cutters,  cranes,  drop  forgings,  tool  steel,  fee.  The  decision  of  this 
large  English  corporation  to  erect  a  branch  plant  in  Canada  is  a 
great  event  in  Canada's  industrial  history.  It  indicates  the  con- 
fidence of  keen  and  observant  business  men  and  capitalists  in 
Canada's  future,  and  that  confidence  is  welcome  and  gratifying 
to  Canadians.  British  capital  will  finance  the  entire  enterprise, 
and  no  issue  will  be  made  in  Canada." 


LIGHTING  and  POWER  NOTES. 


Ayr. — The  T.C.,  at  a  special  meeting,  has  approved  of 
terms  for  the  extension  of  the  electric  lighting  area,  so  as  to 
include  the  burgh  of  Prestwick  and  the  district  of  AUoway  under 
the  jurisdiction  of  the  Ayr  District  Committee  of  the  Countv 
Council.  Under  the  terms  of  the  agreement  the  Prestwick  T.C, 
has  power  to  purchase  the  undertaking  of  the  Corporation  within  ita 
boundary  at  the  end  of  30  years  at  a  mutual  valuation. 

Barnstaple. — The  T.C.  has  revised  the  tariff  for 
current  for  power  as  under,  as  from  April  1st  last : — Up  to  4,'»"0 
units  per  quarter,  2d.  per  unit:  for  the  first  6,n0n  units,  Ijd.; 
next  6,000,  Ud. ;  beyond  12,(i00,  Id. 

Barwell. — A  parish  meeting  has  decided  by  a  large 
majority  to  approach  the  Leicestershire  and  Warwickshire  Power 
Co.  in  regard  to  lighting  the  streets  electrically. 

Bath. — An  illumination  scheme  has  just  been  carried  out 
in  the  R>yal  "Victoria  Park,  by  the  Corporation.  The  part  which 
has  been  lighted  includes  the  bandstand  and  chalet,  which  have 
been  outlined  by  over  2,000  lamps.  The  chalet  has  also  been  out- 
lined so  as  to  give  an  impression  of  its  size,  while  the  intervening 
space  has  been  linked  up  by  means  of  green,  red,  blue  and  amuer 
festoons.  The  main  entrance  has  also  been  treated,  the  ridges  in 
the  stonework  forming  the  foundation,  while  the  two  pillars  have 
been  connected  by  a  festoon  of  coloured  and  frosted  lamps,  upwards 
of  400  being  utilised  on  this  part  of  the  scheme  alone.  The  work, 
which  has  been  carried  out  at  a  cost  of  £300,  has  been  more  than 
justified  by  the  result. 

Bexhill.— The  Council  has  decided  to  alter  all  the  arc 
lamps  in  the  borough  to  high  c.p.  metal-filament  lamps.  The 
engineer  estimates  the  cost  of  alteration  at  £3  l"'s.  per  lamp,  a 
total  of  £122,  and  that  the  annual  saving  in  cost  of  current  will 
amount  to  £175. 

Bexley.— The  U.D.C. has  decided  to  extend  the  facilities 
for  the  use  of  arc  lamps  for  the  outside  lighting  of  shops,  so  as  to 
apply  to  lanterns  for  use  with  300  and -4  00- watt  metal-filament 
lamps.     The  charge  will  be  £4  and  £4  lOs.  per  annum  respectively. 

Bisphani.— At  a  meeting  of  the  D.C.  last  week  the 
common  seal  was  ordered  to  be  fixed  to  a  statutory  notice  of  the 
intention  of  the  Council  to  apply  for  a  provisional  order  to  supply 
electricity  to  Cleveleys. 

The  Electricity  and  Public  Lighting  Committee  has  recom- 
mended that  after  June  30th  the  price  of  electricity  for  heating 
and  cooking  purposes  be  reduced  from  2d.  to  Id.  per  unit. 

Brentford.— The  Board  of  Guardians  has  re< [nested  its 
Engineering  Committee  to  report  on  the  cost  of  providing  a  com- 
plete installation  of  electric  lighting  at  the  Union  Offices,  and  also 
on  the  annual  cost  involved  by  the  supply  of  electricity.  A  further 
suggestion  was  made  by  Mr.  H.  Evans  that  the  Committee  might 
also  think  it  desirable  to  report  on  the  electrifying  of  the  whole  of 
the  establishments. 

Bromley   (Rent).— The  West  Kent  Electric  Co.  has 

informed  the  T.C.  that  after  the  expiration  of  one  month  from 
June  10th  it  proposes  to  take  advantage  of  its  powers  to  lay  various 
cables  through  London  Road,  High  Street,  Mason's  Hill,  and  along 
Hayea  Lane  to  the  limits  oif  the  borough  in  that  direction.  As 
stated  in  a  recent  issue  of  the  E.R.,  the  T.C.  recently  objected  to 
the  laying  of  the  mains  in  the  town. 

Canada. — Hydko-Electric    Breakdown. — On     June 

Hjth  a  serious  breakdown  occurred  in  the  Hydro-Electric  Commis- 
sion's supply,  and  as  a  result  Toronto  and  the  cities  and  towns  of 
Western  Ontario  using  this  supply  were  without  electrical  energy 
for  a  period  of  five  hours.  Industrial  plants,  traction  companies 
and  street  and  residence  lighting  were  all  affected,  while  in  Toronto 
the  water  supply  ran  short  owing  to  lack  of  pumping  power. 
Apparently  it  took  a  considerable  time  t'^  locate  the  faults,  one  of 
which  was  found  at  Dundas,  and  the  other  was  on  the  main  trans- 
mission line. 
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Colne. — The  T.C.  has  approved  a  reconmicndation  from 
the  Electricity  Committee  to  the  effect  that  from  July  let  the 
charge  for  electric  current  for  heating-,  cooking  and  other  domestic 
purp:)se8  other  than  lighting,  and  where  a  lighting  service  already 
exists,  be  reduced  to  Id.  per  unit  through  a  separate  meter. 

Continental  Notes.— Spain.— "What  is  described  as  the 

largest  steam  turbine  and  generator  set  in  Spain  is  about  to  be 
installed  as  a  reserve  plant  at  the  power  station  of  the  Sociedad 
de  Riegos  y  Fuerza  del  Ebro,  in  the  Province  of  Barcelona.  It  will 
be  arranged  to  come  automatically  into  operation  by  means  of  a 
regulator  operated  by  compressed  oil.  The  turbine  will  be  of 
20,000-n.i>.  capacity,  of  the  Curtis  type,  and  is  being  built  by 
the  A.E.G. 

Cromer.— The  B.  of  T.  has  fixed  July  15th  as  the  date 
for  an  inquiry  into  the  proposed  transfer  by  the  U.D.C.  of  the 
electrical  undertaking  to  Messrs.  Edmundson's  Electricity  Corpora- 
tion, Ltd. 

Uebden  Bridge.— The  L.G.B.  has  sanctioned  the  appli- 
cation of  the  U.D.C.  for  sanction  to  borrow  £3,250  for  extensions 
at  the  electricity  works,  the  period  for  repayment  to  be  15  years. 
The  Council  asked  that  the  repayment  be  spread  over  a  period  of 
25  years. 

Heston    and  Isleworth.— The    total   income  of    tlie 

Council's  electricity  undertaking  for  the  past  financial  year 
amounted  to  £8,878,  and  after  meeting  working  expenses,  repay- 
ments of  principal  and  interest  on  loans,  and  minor  capital  charges, 
there  remains  a  net  credit  balance  of  £218.  The  output  of  current 
for  the  year  totalled  1,094.789  units  (compared  with  1,040,774  for 
the  previous  year),  and  848,403  of  these  were  sold,  as  compared 
with  804,202  in  1911-12.  Of  this  amount  262,202  were  used  for 
private  lighting,  367,707  for  power,  and  218,094  for  public  lighting. 
The  engineer  expresses  the  opinion  that  in  view  of  the  growing 
prosperity  of  the  undertaking,  there  is  every  reasonable  hope  for 
more  concessions  in  the  direction  of  reductions  in  the  charges  for 
lighting  purposes. 

Ilorsliani. — The  U.D.C.  has  received  from  the  L.G.B. 
sanction  to  a  loan  for  a  refuse  destructor,  not  in  connection  with 
the  E.L.  scheme  as  desired,  but  under  the  Public  Health  Acts. 

Hull. — Annual  Eeport. — The  report  of  j\Ir.  Bell,  the 
city  electrical  engineer,  on  the  last  year's  working  of  his  depart- 
ment, states  that  the  total  income   of  the   undertaking  increased 
from  £67,773  to  £75,287,  a  little  over  three-quarters  of  this  increase 
being  attributable  to  additional  electricity  sold  for  power,  and  the 
balance  to  sales  for  lighting  consumption.      The  total  costs  of  pro- 
duction amounted   to   £40,454,   leaving   a  balance  carried  to   net 
revenue  account  of  £34,833,  an  increafe  over  the  previous  year  of 
slightly  over  £2,800.      The   gross  profit  was  well  maintained,  in 
spite  of  the  abnormal  increase  in  the  price  of  fuel  during  the  year 
in  question.     The  balance  carried  to  reserve  fund  after  payment  of 
capital  charges  amounted  to   £7,755,  an  increase  over  the  previous 
year  of  £1,254.     The   units  sold  amounted  to   approximately  10^ 
millions,  being  an  increase  of  nearly  2t  >  per  cent,  above  those  sold  in 
1912.     The  number  of  new  consumers  connected  during  the  year 
amounted  to  300,  being  considerably  greater  than  the  average  of 
preceding  years,  and  the  cost  of  the  necessary  meters  for  same,  all 
of  which,  in  accordance  with  previous  custom,  have  been  purchased 
out  of  revenue,  amounted  to  £625.    Daring  the  period  under  review 
a  considerable  amount  of  renewal  work  was  carried  out,  both  at  the 
power  house  and  on  the  mains  in  the  streets,  in  order  to  bring  the 
plant  generally  into  a  safer  condition  to  cope  with  the  more  oner- 
ous duties  which  electricity  undertakings  are  now  having  to  deal 
with.      The  motor  hiring  scheme,  initiated   by  the  Committee  in 
1905,  showed  a  steady  development,  the  total  number  of  motors  out 
on  hire  being  203,  representing  a  total  horse-power  of  1,170.     The 
income  accruing  from  rentals  from  this  source  amounted  to  £1,040. 
During  the  year  also  very  considerable  additions  were  made  both 
to  the  plant  and  mains  of  the  departmfnt.      The  total  works  cost 
was  •92d.  per  unit  sold,  and  iha  maximum  load  6,622  kw.     Of  the 
lOi  million  units  sold  per  meter,  8  million  were  for  motor  use,  and 
public  lamps  took  85,000. 

Ilford. — The  electrical  engineer  has  been  directed  to 
report  upon  the  subject  of  fitting  mechanical  chain-grate  stokers  to 
the  remaining  boilers  at  the  electricity  works. 

Ipswich.— The  T.C.  on  June  25th  decided  to  apply  to 
the  L.G.B.  for  a  loan  of  £17,50()  for  mains,  services,  rental,  wiring, 
and  motors,  boilers,  and  excess  expenditure  on  mains.  A  further 
loan  of  £  1 6,000  is  to  be  sought  for  the  extension  of  mains  in  the 
eastern  suburbs  of  the  borough,  which  are  being  rapidly  developed, 
together  with  the  provision  of  sub- stations,  transformers,  and 
Bwitchgear. 

Japan.— It  is  reported  that  the  Anglo- Japanese  AVater 
Power  Co.  has  decided  to  establish  another  electricity  generating 
station  on  the  Tenryu  River,  with  a  view  to  supplying  a  deficiency 
in  the  power  caused  by  the  breaches  in  the  dam  at  the  Oi  River 
power  station  during  the  great  flood  of  last  autumn.  When  the 
new  plant  is  completed,  the  company  will  have  a  total  capacity  of 
about  4,000  h.p. 

Reiffhley.— The  L.G.B.  has  sanctioned  the  application 
of  the  T.C.  for  additional  borrowing  powers  in  connection  with  the 
electricity  undertaking,  the  periocd  of  repayment  being  11  years 
in  connection  with  £1,100  for  the  provision  of  a  cooling  tower 
and  17  -ears  with  regard  to  £6,800  for  a  new  turbo-alternator.       ' 

In  the  annual  report  of  the  electricity  department  figures  are 
given,  which  show  that  for  the  year  ending  March  olst  the  total 


number  of  unite  sold  exceeded  3  millions.  This  year  was  the  first 
during  which  the  undertaking  had  been  able  to  make  a  substan- 
tial profit,  there  being  a  net  surplus  on  the  year's  working  of 
£707,  out  of  which  it  was  proposed  to  dischartje  an  outstanding 
debt  of  £."^55,  leaving  £353  to  be  carried  forward.  The  outstand- 
ing debt  on  the  undertaking  is  £59,296,  and  the  return  on  this 
was  an  income  of  £12,472,  equal  to  20  per  cent,  on  th«  capital  out- 
lay. The  gross  profit  was  increasing  at  the  rate  of  £1,500  per 
annum,  and  at  the  present  time  represented  1 0  per  cent,  on  the  capital 
outstanding.  The  large  power  consumers  had  been  the  mainstay 
of  the  undertaking.  The  chairman  of  the  Electricity  Committee 
said  that  to  meet  the  increasing  demands  on  the  undertaking,  it 
would  be  necessary  to  prepare  for  the  reception  of  another  largo 
generating  set  and  auxiliary  plant,  and  that  when  the  Committee 
brought  forward  a  proposal  to  as^k  for  a  further  loan  of  £30,000 
for  this  work,  he  hoped  the  Council  would  treat  the  matter  in  a 
broadminded  manner.  The  report  has  been  accepted  by  the 
Council,  and  it  has  been  decided  that  when  a  consumer  uses  4,000 
units  or  over  per  half-year  for  lighting  purposes,  the  charge  shall 
be  2id.  per  unit. 

Kendal. — The  general  manager  of  the  electricity  under- 
taking reports  that  the  total  receipts  for  the  year  ending  March  3l8t 
last  amount  to  £1,480,  as  against  an  expenditure  of  £1,082.  which 
leaves  a  gross  profit  for  the  12  months  of  £398.  After  allowing 
for  interest  and  instalment  on  loan,  including  bank  interest  and 
commission,  this  surplus  is  converted  into  a  deficit  £607.  The  total 
number  of  consumers  now  amounts  to  161.  The  total  number  or 
equivalent  of  8-C.i'.  lamps  now  connected  is  9,755,  repreeenting  an 
increase  since  last  year  of  731.  The  total  number  of  units  generated 
amounted  to  101,359. 

The  L.G.B.  has  sanctioned  the  borrowing  by  theTC.  of  £8(>0  for 
25  years  in  respect  of  mains  ;  £100  for  16  years  in  respect  of  ser- 
vices and  £100  for  five  years  in  respect  of  meters. 

London. — Marvlehone. — The  L.C.C.  is  to  be  asked  to 
advance  the  sum  of  £2,000  required  in  connection  with  the  exten- 
sion of  the  Council's  electricity  plant.  The  Finance  Committee 
has  approved  the  suggestion  of  the  Electricity  Committee,  that 
the  cost  of  meters  should  in  future  be  met  out  of  revenue  sur- 
plus, instead  of  by  means  of  a  loan  as  heretofore.  The  Finance 
Committee  reports  having  considered  the  statement  of  accounts  of 
the  electricity  undertaking  for  the  past  jear.  The  r^  suit  of  the 
year's  working,  the  report  states,  shows  a  surplus  of  £4,014,  which 
is  less  favourable  than  any  year  since  19o9,  and  is  about  £2,800 
less  than  was  estimated  for  at  the  beginning  of  the  year.  Having 
regard,  however,  to  the  advance  in  the  cost  of  fuel,  which  was 
beyond  anticipations,  and  exceeded  the  estimates  by  scmie  £  1,500. 
and  shows  an  increase  of  £6,600  in  actual  expenditure  cimpared 
with  the  year  1911-12,  the  results  achieved  are  a  matter  fur  con- 
gratulation. The  Committee  views  with  satisfaction  the  increase 
in  sales  of  electrical  energy,  particularly  as  this  is  attributable  to 
demands  for  purposes  other  than  lighting.  In  regard  to  the  special 
account  set  up  dealing  with  apparatus  on  hire  and  its  depreciation, 
expert  opinion  is  that  the  amount  (£1,500)  set  up  as  a  reserve 
covers  depreciation  on  a  liberal  ecale.  The  conditions  governing 
the  payment  of  a  bonus  to  the  chief  oflBcers  have  been  fully 
attained;  the  increase  in  sales  has  been  1^  million  units,  and  the 
diminution  in  average  price  82  per  cent.,  compared  with  the  pre- 
vious year,  whilst  the  required  conditions  under  the  agreement  are 
only  J  million,  and  5  per  cent,  respectively. 

Annval  Report. — One  of  the  most  interesting  annual  reports  is  that 
of  Mr.  Seabrook,  whose  energetic  action  in  developing  '  other  uses  " 
is  having  a  marked  effect  on  the  progress  of  the  Marylebone  elec- 
tricity undertaking.  The  total  income  for  the  year  was  £212,561, 
and  the  expenditure  £94,555,  leaving  a  balance  of  £1 18  009.  which, 
with  interest,  &c.,  gave  a  gross  revenue  of  £118,334.  Interest  and 
sinking  fund  absorbed  £1 14,350,  leaving  a  balance  for  the  jear  of 
£4,014.  As  regards  the  revenue,  £  16."), 7 70  was  obtained  from  the 
sale  of  electrical  energy,  being  rather  less  than  was  estimated. 
This  reduction  is  attributed  to  the  large  adoption  of  20- watt  metal 
lamps  in  the  borough,  which,  it  is  estimated,  represents  a  loss  in 
revenue  of  £7,0o0.  Early  closing  has  also  had  an  effect  on  the 
output,  and  from  this  it  is  concluded  that  the  largely  increased 
outpub  is  attributable  the  use  of  electricity  for  domestic  purposes 
other  than  lighting.  The  works  and  distribution  costs  amount* d 
to  £6(),  101,  representing  ro57d.  per  unit  sold,  on  1.5,008,287  units, 
as  compareJ  with  l'009d.  per  unit  on  13,488,698  units  in  191 1-12. 
Due  to  advance  in  price  only,  an  additional  £4,.")O0  was  paid  for  coal. 
The  net  cost  of  the  sales  and  publicity  department  was  £2.298,  an 
increase  which  is  attributed  to  the  revised  method  of  working 
introduced  by  which  a  large  proportion  of  the  orders  obtained  is 
sub-let  to  electrical  contractors  involving  a  lower  margin  of  profit. 
The  following  table,  dealing  with  connections  and  mains,  is  of 
particular  interest  in  view  of  the  rapid  increase  in  the  heating  and 
cooking  load  :  — 

1913.  1912.  1911. 

Private  lighting  15,499 

Motors 3,314 

Heating  and  cooking  and  other  uses      6,321 
Public  lamps      422 

The  heating  and  other  apparatus  on  circuit  consists  of  2,401 
radiators  of  2,820  K\v  ,  620  cooking  equipments  of  2,ol7  KW.,  605 
irons  of  205  KW.,  524  medical  equipments  of  369  kw.,  and  973 
sundry  apparatus  of  877  kw.  The  motors  connected  numbered 
1,157,  and  the  street  lighting  included  90  arc  and  3,539  incandescent 
lamp  columns  with  two  or  three  lamps  each.  The  station  plant 
has  a  capacity  of  12,000  kw.,  and  the  maximum  load  was  9,680  kw., 
the  load  factor  being  177  per  cent.,  and  there  were  9.231  con- 
eumers.     The  report  contains  some  interesting  curves  showing  the 


15,286 

14,992 

2,883 

2,486 

3,922 

2,771 

'  397 

393 
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the   Bof/rt/   of   Trade 
out  works  in  connection 
be  installed  for  the  pro- 
Two  jjeneratingf  stations 


pro^i^reHB    of    the    under takinpr    (generally,   as    well    as   statistical 
information. 

Mexico. — All  the  reservoirs  of  the  Mexican  Power  and 
Light  Co.  at  Necaxa  have  now  been  brouffht  into  use  ;  the  water 
capacity  is  0,000  million  cb.  ft.,  which  will  be  sufficient  to  enable 
hydro-electric  power  to  be  supplied  all  the  year  round,  and  obviate 
the  necessity  of  calliner  on  the  reserve  steam  stations  in  dry  weather. 
The  plant  capacity  of  the  Necaxa  station  is  127,500  h.p  ,  and  the 
average  daily  load  will  be  120,000  H.r.  The  company  owns 
several  other  hydro-electric  plants  with  an  aggregate  capacity  of 
21,400  H.P. 

Kew    CaledODia. — According  to 

Journal,  a  French  company  is  carrying 

with  a  hydro-electric  plant  which  is  to 

duction  of  ferro-nickel  and  ferro-chrome. 

are  to  be  e<iuipped,  giving  17,000  and  7,600  h.p.  respectively,  the 

larger  station  being  for  the  electro-metallurgical  works. 

Queensferry,  —  A  Manchester  electrical  firm  has 
approached  the  Ilawarden  R  D.C.  with  reference  to  an  electric 
light  scheme  for  this  parish,  and  has  submitted  to  the  Council  a 
scheme  for  its  consideration.  The  residents  have  for  some  time 
desired  a  supply  of  electricity. 

Siam. — A  new  company,  known  as  the  Socicte  des  Tram- 
ways et  Electricite  de  Bangkok,  has  recently  taken  over  the 
working  of  the  electric  tramcars  and  the  supply  of  electrical  energy 
for  Bangkok,  the  capital  of  Siam.  The  tramway  system  comprises 
about  12  miles  belonging  to  the  Siam  Electricity  Co.,  and  l<i.J  miles 
belonging  to  the  Siamese  Tramways  Co.,  the  receipts  from  the  same 
amounting  in  1912  to  £SO,46S.  The  generating  station,  which 
supplies  the  current  for  the  tramways  and  for  public  and  private 
lighting  purposes,  has  a  capacity  of  5,(tOU  KW.  ;  the  output  shows  a 
steady  increase,  having  advanced  from  2,798,138  KW.-hours  in  1909, 
to  3,942,38.")  last  year.  So  far,  no  efforts  have  been  made  to  secure 
clients  for  current  for  power  purposes,  but  now  that  two  new  sets 
of  steam  turbines  and  generators,  each  of  1,20()-KW.  capacity  have 
been  installed,  it  is  hoped  to  develop  business  in  this  direction 
among  the  rice  factories  and  timber  yards. 

Skeg'ness. — Messrs.  (Jrompton  &  Co.  have  notified  the 
Council  of  their  intention  to  apply  for  a  prov.  order  for  electric 
supply  in  the  area. 

Sooth  Africa. — At  a  recent  meeting  of  the  Jagers- 
fontein  Council,  the  scheme  for  lighting  the  town  by  electricity, 
was  discussed  at  considerable  length.  It  was  eventually  agreed  to 
ask  for  information  from  the  various  electrical  companies,  and  to 
ask  them  to  send  their  engineers  to  report  on  a  scheme. 

Rand  Labour  Thoubles. — A  serious  strike  has  taken  place  on 
the  Rand,  and  the  strikers  apparently  appreciating  the  dependence 
of  the  mines  on  the  Victoria  Falls  Power  Co.'s  electrical  supply, 
have,  it  is  reported,  induced  the  men  at  the  Brakpan  and 
Simmerpan  power  stations  to  cease  work,  while  efforts  are  being 
made  to  shut  down  the  company's  Rosherville  station  also. 

SuDderlaDd. — Annual  Report. — The  report  of  the  Cor- 
poration electricity  undertaking  states  that  the  receipts  for  the 
12  months  amounted  to  £69,54.),  made  up  by  £17,240  for  private 
lighting,  £;5.'^,565  for  power  and  heating,  £11,267  for  tramway 
traction  and  £2,876  for  public  lighting.  After  meeting  all  liabilities 
there  remains  a  balance  of  £55,743  for  repayment  of  loans,  redemp- 
tion of  lands,  superseded  plant,  &c.  Nothing  is  to  be  applied  to 
relief  of  rates. 

Warrln^tOD.  —  Annual  Report.  —  The 
borough  electrical  and  tramways  engineer  (Mr. 
electric  supply  undertaking  for  the  year  ended 
has  just  been  issued,  and  shows  that  in  the  sales  department  the 
turnover  has  increased  from  £686  in  1912  to  £1,759  in  191:!,  and 
the  profit  from  £92  to  £378.  The  gross  revenue  amounts  to 
£21,842  and  the  working  expenses  to  £12,530,  leaving  a  balance 
of  £9,311.  Out  of  this  has  been  paid  interest  on  loans  £2,667 
and  contribution  to  sinking  fund  £4,011,  leaving  a  net  profit  of 
£2,944.  The  revenue  from  private  lighting  and  power  consumers 
is  £15,514,  representing  2,080,920  units,  an  increase  of  £1,022  and 
230,227  units  on  the  previous  year.  There  are  now  509  consumers 
connected  to  the  mains.  The  average  price  obtained  is  l"36d.  per 
unit. 

"Wrexham. — The  T.C.  has  decided  to  extend  the  mains 
at  a  cost  of  £100,  so  as  to  supply  current  to  the  new  Miners' 
Rescue  Station,  and  to  supply  current  for  lighting  at  Ijd.  per  unit 
and  for  power  at  2d.  As  the  station  is  outside  the  borough,  the 
permission  of  the  B.  of  T.  and  the  R.D.C.  to  give  the  supply  is  being 
sought. 


report  of  the 
Mathias)  en  the 
March  Slst,  1913, 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — According  to  dispatches  from  Perth,  W.A., 
the  Hon  J.  Scaddan  (Premier),  who  favours  railway  electrification, 
to  which  he  devoted  special  attention  during  his  recent  tour  of 
Italy  and  England,  has  isfcued  a  special  report,  through  Mr.  R.  P. 
Wilson,  with  reference  to  the  proposed  electrification  of  the  Perth- 
Northam  section  of  the  trans-Continental  line  through  the  Darling 
Ranges.  The  electrification  will  cost  £70,000,  as  against  £260,000 
in  the  case  of  the  proposed  new  broad-gauge  route, 


Continental  .Votes. — Aistria. — Thirty  parcel  delivery 
vans,  battery-driven  vehicles,  have  been  placed  in  service  on  1") 
postal  routes  in  Vienna.  It  is  estimated  that  during  the  year  the 
vans  will  cover  496,000  km.,  making  !'<2,0i'O  joumeye.  Garage 
accommodation  for  4.'.  vehicles  ha-s  been  provided. 

Russia. — The  St.  Petersburg  municipal  authorities  have  placed 
orders  for  320  (motor)  tramcars  and  180  trailers  with  varions 
Russian  and  Swedish  firms. 

GrcK.MA.Nv. — In  connection  with  the  decision  to  electrify  the 
Berlin  Metropolitan  and  District  Railway,  the  Government  autho- 
rities are  making  experiments  with  lignite  as  a  fuel  for  steam- 
raising  purposes.  If  they  prove  successful,  it  is  proposed  to  directly 
acfjuire  mines  in  the  lignite  field,  and  there  erect  two  large  electricity 
generating  stations  for  the  supply  of  the  necessary  current  for  the 
railways.  On  the  other  hand,  if  lignite  is  found  unsuitable,  the 
stations  would  be  established  near  Berlin,  where  water  communica- 
tion was  possible  to  enable  the  necessary  coal  to  be  obtained  from 
the  mines  in  Lpper  Silesia. 

Croydon,— -.4 n/J2/«/  Report. — ^Ir.  <Joodyer's  report  on  the 
tramways  for  last  year  was  submitted  to  the  B.C.  on  Monday.  The 
traffic  receipts  for  the  year  ended  March  31st  were  £90,.'<43,  and 
other  receipts  £1.920.  Working  expenses  were  £66,218.  This 
left  a  credit  balance  of  £26,245.  Subjected  to  interest,  sinking 
fund  and  income-tax,  it  was  reduced  to  £10,.''86.  Of  this  sum. 
£3,00u  went  to  the  relief  of  the  rates,  and  the  remainder  to 
the  renewals  fund,  which  amounts  to  i;42,452.  or  2149  per  cent,  of 
the  net  capital  expenditure.  Traffic  receipts  decreased  by  £1,995, 
representing  31. ".,087  passengers  ;  and  working  expenses  went  up 
£4,568.  The  chief  cause  of  the  decrease  in  receipts  was  motor-' bus 
competition,  the  daily  services  having  begun  in  December.  Mr. 
Goodyer  shows  that  the  "  public  burden  "'  borne  Vjy  each  tramcar 
was  represented  by  £13S  l.">s.  Od.  (licence  duties,  rates  and  road 
maintenance),  whereas  for  each  motor- bus  the  figure  was  £48  188., 
made  up  of  licence  duties  and  petrol  tax,  not  received  by  the 
borough.  In  other  words,  while  the  tramways  contributed  s:  11,096 
to  the  local  revenue,  the  motor-'buses  paid  nothing.  "  Legislation," 
says  the  report,  "  in  the  interests  of  the  ratepayers,  and  those 
municipal  authorities  in  the  metropolitan  area  who  have  invested 
£13,000,000  in  their  tramway  undertakings,  is  very  urgently 
required,  so  that  the  services  provided  by  the  community,  at  the 
cost  of  the  community,  and  in  the  interests  of  the  community, 
should  not  be  in  a  less  favourable  position  than  other  competitive 
means  of  transport."  The  question  of  principle  having  at  last 
been  determined — as  in  the  recent  cases  of  the  Chesterfield  Corporo- 
tion  and  the  Rhondda  Valley  Tramways — the  matter  obviously 
(adds  Mr.  Goodyer)  should  be  carried  a  step  further,  and  applied  to 
the  metropolitan  area,  where  the  local  authorities  have  no  control 
over  the  licensing  of  public  vehicles.  The  Tramways  Committee 
recommended  a  resolution  asking  the  Government  to  pass  legisla- 
tion putting  motor-'bus  companies  and  municipal  tramway 
authorities  upon  equal  terms  in  the  matter  of  public  obligations. 
This  was  unanimously  adopted,  with  the  report,  on  the  motion  of 
the  chairman  of  the  Committee  (Councillor  F.  Denning,  J. P.).  An 
amendment  referring  back  the  paragraph  in  which  the  Committee 
declined  for  the  present  to  make  any  recommendation  regarding  the 
long-proposed  extension  of  the  Addiscombe  section  to  Woodside  and 
South  Norwood,  was  lost  by  a  large  majority. 

Little  Biilton. — It  ^vas  stated  on  Tuesday  that  the 
South  Lancashire  Tramways  Co.  expects  to  open  its  new  section 
through  Little  Ilulton  by  the  end  of  September — possibly  earlier. 

London, —  Metropolitan  District  Railway. —  Re- 
porting to  the  B.  of  T.  on  the  accident  which  took  place  near  Sloane 
Square  Station  on  April  26th,  when  four  vehicles  of  an  electric  train 
were  derailed,  without  injury  to  persons.  Major  Pringle  states  that  it 
was  due  to  the  sudden  breakage  of  an  axle  in  the  leading  truck  of 
the  third  car.  A  right-hand  wheel  dropped  oft"  the  rail  on  the 
inside  and  broke  a  number  of  chairs,  at  the  same  time  forcing  the 
rail  outwards.  The  fracture  took  place  close  to  the  centre  of  the 
axle,  an  unusual  position,  and  was  apparently  due  to  an  internal 
flaw  ;  the  axle  was  one  of  a  batch  of  400,  and  had  run  about  270,000 
miles.  No  blame  is  attached  to  anyone.  The  last  previous  case  of 
a  broken  axle  on  this  railway  occurred  4\  years  ago. 

Makylebone. — The  attention  of  the  General  Purposes  Com- 
mittee of  the  B.C.  has  been  called  to  reports  of  evidence  tendered 
to  the  Select  Committee  on  motor  trafiBc.  upon  the  subject  of  the 
power  which  Borough  Councils  now  possess  to  refuse  consent  to 
the  laying  down  of  tramways,  &c.,  within  their  respective  areas 
more  particularly  to  the  criticisms  by  important  members  of  the 
L.C.C.,  on  the  manner  in  which  the  power  is  alleged  to  be  exer- 
cised b^  B.C.'s.,  aud  as  to  the  expediency  of  depriving  metropolitan 
boroughs  of  the  power.  Being  of  opinion  that  the  views  of  the 
B.C.'s  upon  this  point  should  be  placed  before  the  Select  Com- 
mittee, the  Committee  has  instructed  the  town  clerk  to  make  a 
representation  to  the  clerk  of  the  Select  Committee  upon  the 
subject. 

Me.xboro'. — The  District  Conncil  has  had  under  con- 
sideration the  decision  of  the  House  of  Commons  in  regard  to  the 
Mexboro'  and  Swinton  Tramways  Railless  Traction  Bill,  and  has 
decided  to  appeal  to  the  House  of  Lords  against  the  decision  of 
the  Lower  House. 

Middlesex. — The  County  Council  has  come  to  an  agree- 
ment with  the  Metropolitan  Electric  Tramways,  Ltd.,  with  regard 
to  the  company's  Railless  Traction  Bill,  whereby  (1)  the  company 
will  not  oppose  the  County  Council  in  its  application  to  the  Com- 
mittee of  the  House  of  Lords  requiring  the  insertic  n.  in  the  Bill, 
of  a  clause  giving  the  County  Council  power  to  purchase  the  under- 
taking in  1930  ;  (2)  the  County  Council  will  not  oppose  the  remoT»l 
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of  the  centre  poles  in  Iligrh  Road,  Tottenham.  The  County  Council 
has  entered  into  an  aorreement  with  the  Metropolitan  Electric 
Tramways  Ltd.,  for  reduoin?  the  oar-mileagre  to  be  run  on  the 
route  from  Euston  Roid  to  Enfield,  and  on  the  route  from  Euston 
lioad  to  Alderman's  Hill. 

New  Zealand. — A  service  of  electric  tramway  cars 
operated  by  Edison  accumulators  has  lately  been  started  in  the 
town  of  Gisburn. 

Oxford. — The  Corporation  Tramways  Committee  on 
June  25th  had  an  interview  with  Mr.  Cownie  respectinar  a  new 
scheme,  by  which  it  is  proposed  to  run  petrol-electric  cars  in  Ilifrh 
Street,  Cornmarket  Street  and  Queen  Street,  motor-' buses  on  the 
route  now  covered  by  horse  'buses,  motor-'buses  instead  of  tramways 
in  St.  Aldates,  and  overhead  traction  on  the  Ulley  Road  route  and 
the  outskirts  of  the  city.  The  Committee  decided  to  recommend  the 
acceptance  of  the  scheme,  and  that  Mr.  Cownie's  company  should 
pay  a  rent  of  £500,  instead  of  £300  as  originally  suggested. 

Salford. — An  estimate  of  £340  has  been  approved  as 
the  fees  payable  to  the  arbitrator  and  witnesses  in  connection 
with  the  arbitration  as  to  the  supply  of  electricity  by  the  Eccles 
Corporation  for  Salford  cars  in  Ejcles.  The  Tovm  Clerk  reported 
that  the  reduced  price  of  energy  meant  a  saving  (calculated  on  last 
year's  consumption)  of  £346  per  annum,  or  a  total  for  the  five 
years  of  £2,734. 

Southampton. — The  Tramways  Committee  has  decided 
to  appoint  a  general  manager  to  take  the  entire  control  of  the 
tramways  undertaking.  The  commencing  salary  is  put  at  £400  per 
annum. 

Stalj  bridg:e. — At  a  meeting  of  the  Stalybridge  Joint 
Tramways  Board  on  June  26th,  it  was  reported  that  the  loss  on  the 
year's  working  was  £9,124.  Alderman  R.  Wood  pointed  out  that 
they  had  been  stopped  for  a  short  time,  during  which  they  did  not 
even  earn  interest  and  sinking  fund.  In  1905  they  earned  6'57d. 
per  car-mile,  and  last  year,  in  spite  of  everything,  they  earned 
7'88d.  On  track  and  overhead  equipment  they  spent  £2.000. 
Alderman  W.  E.  Wood  said  the  precepts  on  the  four  Corporations 
amounted  to  £2,281  each.  He  still  believed  that  the  undertaking 
would  become  a  paying  concern.  Couacillor  Fowden  said  that  to 
call  on  the  ratepayers  to  provide  £2,281  after  nine  years'  working 
seemed  to  him  to  put  the  hallmark  of  failure  on  the  concern.  He 
thought  they  ought  not  to  have  agreed  to  increase  the  cost  of 
current  to  the  tramways  undertaking,  when  they  were  selling 
current  at  such  a  low  rate  to  ordinary  consumers.  He  thought  an 
investigation  by  impartial  experts  should  be  conducted.  He  moved 
that  the  accounts  be  referred  back.  This  was  defeated,  and  the 
minutes  were  confirmed. 

&UHdeT]2ind.— Annual  Rejwrt. — The  report  of  the  Cor- 
poration tramways  states  that  the  traffic  revenue  for  the  year 
amounted  to  £68,.")(i7,  compared  with  £67,871  for  the  preceding 
12  months.  The.net  balance  is  returned  at  £13,446,  as  against 
£13,063.  The  mileage  of  track  totals  20  3.'i.  Working  expenses 
totalled  £38,921,  leaving  a  balance  of  £29,9.")0  to  be  carried  to  the 
net  revenue  account.  It  is  proposed  to  apply  £  10,366  to  the  repay- 
ment of  loans,  £7,218  to  reserve  and  renewals,  and  £."),0iH)  to  relief 
of  rates.  Since  1 898,  when  the  system  was  inaugurated,  £42, ()27 
has  been  allocated  to  relief  of  rates. 

In  order  to  facilitate  interchange  of  traffic,  the  Corporation 
Tramways  Committee  proposed  to  give  the  Sunderland  and  District 
Tramways  Co.  running  powers  into  the  centre  of  the  town  to  the 
extent  of  four  cars  per  hour.  The  Town  Clerk,  however,  has  now 
informed  the  Corporation  that  it  possesses  no  statutory  power  to 
give  the  permisfcioa  as  proposed. 

Warrington, — The  Tramways  Committee  hopes  to  in- 
augurate the  new  motor-'bus  service  in  the  course  of  the  next  two 
or  three  weeks. 


Betulander  Automatic  Telephone  System.— A  suc- 
cessful demonstration  of  this  system,  of  which  the  Marconi  Co. 
owns  the  patent  rights  in  all  countries  except  Sweden,  was  recently 
given  by  the  Marquis  Solari  at  the  offices  of  the  company  in  Rome, 
before  a  number  of  officials  and  engineers.  The  lecturer  stated  that 
Italy  was  almost  the  last  of  civilised  nations  to  adopt  the  telephone, 
having  only  two  subscribers  per  thousand  of  the  population  on 
January  Ist,  1912. 

Bra/.il. — In  the  31  cssager  de  Sao  Paulo  for  May  31st,  an 
account  is  given  of  the  system  of  the  Companhia  Rede  Telephonica 
Bragantina,  which  was  founded  in  1896,  and  having  obtained 
various  concessions  and  acquired  a  number  of  other  companies,  now 
possesses  a  network  connecting  more  than  3(i0  townships,  with 
trunk  lines  aggregating  19,400  km.,  in  addition  to  the  lines  of 
4, .'>uO  subscribers,  with  180  exchanges.  The  whole  of  the  equip- 
ment was  made  by  the  Western  Electric  Co.,  Ltd. 

Imperial  Wireless  System, — At  the  meeting  of  the 

Select  Committee  on  Wednesday,  Mr.  Samuel,  the  Postmaster- 
General,  stated  that  the  Government  did  not  intend  to  attempt  to 
enforce  the  execution  of  the  contract  with  the  Marconi  Co.,  which 
the  latter  repudiated  in  January  last.  No  legal  action,  in  fact, 
could  be  taken  unless  the  contract  was  first  ratified  by  Parliament, 
and  it  was  questionable  whether  the  Courts  would  award  damages 
against  the  company,  in  view  of  the  long  period  which  had  elapsed 
(through  no  fault  of  the  company)  since  the  contract  was  entered 
into.  The  Government  now  held  themselves  free  to  enter  into  a 
new  contract.  The  Committee  decided  to  report  to  the  House  of 
Commons  that,  as  the  contract  was  not  to  be  enforced,  it  was 
unnecessary  to  go  on  with  the  inquiry. 

Japan. — Some  experiments  have  just  been  made  at 
Yokohama  under  the  direction  of  the  Japanese  Department  of  Com- 
munications with  a  new  system  of  wireless  telephony  invented  by 
three  Japanese.  Messages  have  been  successfully  exchanged  at 
distances  of  45  and  60  miles. 

London-Paris  Telephone, — The  Postmaster-General  has 

informed  the  British  Chamber  of  Commerce  in  Paris  that  he  hopes 
shortly  to  be  able  to  introduce  reduced  telephone  rates  between 
London  and  Paris,  including  a  night  tariflE  of  three- fifths  of  the 
ordinary  day  rate. 

Marconi  Libel  Action. — An  action  for  libel,  brought 
against  the  Berlin  paper  Die  Welt  am  Montag,  by  Mr.  Marconi,  has 
been  settled,  the  journal  having  undertaken  to  print  an  apology  and 
to  withdraw  the  objectionable  statements,  which  suggested  that 
the  complainant  had  admitted  that  his  company  sought  to  make 
money  out  of  the  disaster  to  the  Titanic. 

IVew  Atlantic  Cable. — The  Portuguese  Parliament  has 
adopted  a  Bill  for  the  laying  of  a  telegraph  cable  from  Portugal  to 
Panama. 

Norway. — The  Storthing  has  sanctioned  the  agreement 
with  the  Marconi  Co.  for  establishing  a  wireless  telegraph  service 
between  Norway  and  America,  and  has  voted  the  sum  of  2,(i00,0(t0 
kroner  (about  £ll],l(t(i)  for  the  construction  of  a  station  near 
Stavanger.  Marconi's  Wireless  Telegraph  Co.,  Ltd.,  will  immediately 
start  the  erection  of  a  station  in  Norway,  and  the  American 
Marconi  Co.  will  commence  the  construction  of  the  station  on  the 
other  side  of  the  Atlantic. 

Poulsen  System. — A  correspondent  of  the  Mornhvj 
Post  says  that  a  new  company  is  being  formed  in  Copenhagen  for 
the  purpose  of  taking  over  all  the  Poulsen  wireless  communication 
between  Scandinavia,  on  the  one  hand,  and  Greenland,  Canada,  the 
United  States,  the  Danish  West  Indies,  and  Panama  on  the  other. 
At  Panama  the  United  States  Government  intends  to  establish  a 
powerful  Poulsen  station.  The  company  is  backed  by  a  powerful 
financial  group,  including  the  Landmandsbank. 


TELEGRAPH  and  TELEPHONE  NOTES. 


A  Cable  Expedition,— The  Tndia-Rubber,  Gutta- 
percha and  Telegraph  Works  Co.'s  c.s.  Sdrertowii,  which  had  been 
for  some  time  past  berthed  at  Passage  West  in  Cork  Harbour, 
took  her  departure  last  Friday  for  the  North  Atlantic,  there 
to  repair  the  Direct  New  York  Cable,  which  her  sister  ship, 
the  Daria  (at  present  laid  up  at  Passage  West  Docks),  was 
engaged  upon,  and  had  to  abandon  owing  to  boisterous  weather. 
The  Ducia  was  obliged  to  put  into  Cork  Harbour  for  safety 
some  five  weeks  ago,  and  had  subsequently  to  proceed  to 
Passage  West  for  repairs,  where  she  is  still  in  dock.  The  c.s. 
Silrertown,  prior  to  her  leaving  Cork  Harbour,  took  over  the 
crew  of  the  Dacia,  numbering  191  hands,  and  also  about 
1,400  miles  of  cable.  She  had  on  board  when  leaving  Cork 
Harbour  three  months'  provisions,  which  coat  about  £1,500. 
She  carried  live  stock  in  the  form  of  bullocks  and  sheep 
to  the  value  of  £],()0(>.  The  '"ntention  in  taking  such  a  large 
quantity  of  live  stock  on  board  the  Silrcrtoivn  is  that  the  vessel 
can  be  kept  at  the  work  of  repairing  the  cable  until  it  is 
successfully  accompli.shed. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Victoeia. — August  4th.  (a)  Twin  surface 
condensers,  hotwells,  piping  and  sundries ;  (/y)  air  and  water 
extraction  pumps  and  motors  ;  (r)  circulating  water  and  sump 
pumps,  with  motors,  for  the  Melbourne  Suburban  Railways  power 
house.     See  "  Official  Notices  "  June  13th. 

September  Kith. — Switchboard,  c.b.  or  automatic  or  semi- 
automatic, at  CoUingwood.     See  "Official  Notices"  to-day. 

Queensland. — August  27th.  Five  sections  of  common-battery 
multiple  switchboard,  for  the  P.M.G.'s  Department.  See  "OflScial 
Notices"  to-day. 

September  10th. — Nine  sections  of  trunk  line  switchboard,  for 
the  P.M.G.     See  " Official  Notices"  to-day. 

Western  Australia. — August  6th.  Telegraph  and  telephone 
material,  for  the  P.M.G.'s  Department.  See  "Official  Notices" 
to-day 

July  30th.— Cable,  switchboard,  for  the  P.M.G.  See  "Official 
Notices"  June  27th, 

July  l»ch. — Switchgear  and  accessories  for  an  electric  power 
Btition  at  Perth.     See  "Official  Notices"  June  27 th. 
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South  Australia. — Auerust  1 3th.— Common  battery  switchboardB 
and  telephone  parts  for  Adelaide.     See  "OfiBcial  Notices"  to-day. 

AnKiiAlDE.— July  29th.  Mnnicipal  Tramways  Trust.  Bonding 
material.  Specification  (2l8.)  from  Mr.  W.  G.  T.  Goodman, 
Hackney  Road,  Adelaide. 

New  South  Walks. — Auerust  20th.  Pneumatic  ash-handlinp 
plant  for  the  White  lUy  power  house.  Specification  No.  41.5  (.58. 
each)  from  Electrical  Enerineer's  Office,  61,  Hunter  Street,  Sydney. 

Sydney. — August  27th.  Telephonec,  switchboards  and  incan- 
descent lamps,  for  the  P.M.G.     See  "  Official  Notices  "  to-day. 

Belfast.  —  July  2 1st,  One  :5, 500  -  ampere  traction 
switchboard  panel,  for  the  Corporation.  See  "  Official  Notices " 
to-day. 

Beljrium. — July  7th.  The  municipal  authorities  of 
RomFce  (province  of  Lirge)  are  inviting  tenders  for  the  concession 
for  the  public  and  private  electric  lighting  of  the  town. 

July  12th.-  Tenders  are  being  invited  by  the  Belgian  telegraph 
authorities  in  Brussels  (Salle  de  la  Madeleine)  for  the  supply  and 
laying  of  a  quantity  of  telephone  cable  in  the  town  of  Louvain. 

The  municipal  authorities  of  Farciennes  (province  of  Hainaut) 
have  just  invited  tenders  for  the  establishment  of  a  central  electric 
lighting  station  in  the  town. 

Birkenhead. — July  14tb.  Low-tension  main  cable,  and 
india-rubber  lead-covered  and  armoured  sprvice  cable  for  the 
Corporation.     See  "Official  Notices"  June  27th. 

Eccles. — July  21st.  Mechanical  stokers  for  four  Lanca- 
shire boilers  at  the  electricity  works,  Cawdor  Street,  Patricroft. 
Borough  Electrical  Engiaeer. 

India. — An  announcement  appears  in  our  advertisement 
pages  to-day  from  which  it  will  be  seen  that  the  Government 
authorities  are  prepared  to  grant  licences  under  the  Indian  Elec- 
tricity Act  for  supply  within  the  municipalities  of  Allahabad, 
Lucknow,  and  Bareilly. 

Kingrston-on-Thames. — The  T.C.  is  invitinf^  tenders  for 

about  2,000  tons  of  coal  for  the  electricity  works. 


ring  main 


London. — Hackney. — July  24th.    Extra-H.T 

conduits,  sub-station   plant,   switchgear  and  cranes,   for  the  B.C. 
electricity  department.     See  "Official  Notices"  June  20th. 

H.M.  Office  of  Works. — July  18th.  Supply  of  electric  cable 
and  wire  during  one  year  from  September  Ist,  1913.  See  "Official 
Notices  "  to-day. 

Malta. — July  10th.  Arc  lamp  carbons.  Forms  of  tender 
from  Crown  Agents  for  the  Colonies.  London.  Tenders  to  Receiver- 
General  and  Director  of  Contracts,  Valetta. 

l\'ewporf.  (Hon.).  —  July  I'lth.  Extra-high-tension 
switchgear,  for  the  Corporation,     See  "Official  Notices"  to-day. 

\orway.  —  The  Norwegian  Telegraph  authorities  in 
Christiania  have  just  invited  tenders  for  the  supply  of  400,000 
metres  of  telegraph  cable. 

IVuneaton. — July  15th  One  line  booster  for  the  Electri- 
city Committee.     See  "Official  Notices"  to-day. 

Oldham. — One  2,000-kw.  steam  turbine,  coupled  to 
extra-H.T.  A.c.  generator,  also  barometric  condenser,  pumps,  &c., 
for  the  Corporation.    See  "  Official  Notices"  June  20th. 

Roscrea. — July  llth.  Roscrea  Bacon  Factory,  Titd., 
invite  tenders  for  buildings,  gas  engine  and  suction  plant,  dynamos, 
battery,  switchboard,  overhead  feeders,  mains  and  street  lamps,  for 
the  electric  lighting  of  the  town.   See  "Official  Notices"  June  27th. 

Rotherham. — July  8th.  Tramway  stores,  coal,  cable 
and  meters,  for  the  Corporation.    See  "Official  Notices"  June  20th. 

Rouniania. — July  25th.  The  municipal  authorities  of 
Roshiorude  Vede  are  inviting  tenders  for  the  concession  for  the 
electric  lighting  of  the  town. 

August  7th. — Concession  for  the  electric  lighting  of  the  city. 
409,1187  fr.     Particulars  of  the  Municipality. 

Salford. — July  9th.  Two-phase  switchgear,  Scott  trans- 
formers and  reeulators,  for  the  Electricity  Department.  See 
"  Official  Notices  '  June  27th. 

Scarboroug-h.— July  12th.  Electric  light  installation 
at  the  Workhouse  and  Infirmary,  for  the  B.G.  (about  360  lights). 
Tennant  and  Barrs,  consulting  engineers,  Cathedral  Buildings, 
Dean  Street,  Newcastle-on-Tyne  (returnable  deposit  of  i;  5). 

8p^in. — August  27th.  Construction  and  working  of  an 
electric  tramway  in  the  town  of  Vigo.  An  option  on  this  con- 
cession is  held  by  the  "  CompaSia  anonima  Tranvias  Electricos  de 
Vigo." — Board  of  Trade  Jottrnal. 

July  9th. — The  municipal  authorities  of  Salvaleon  (province  of 
Badajoz)  are  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  ten  years. 

Madrid.— August  9th.  Concession  for  an  electric  tramway  from 
Braeza  to  Linares.  Particulars  from  the  Ministerio  do  Fomento, 
Madrid  (Department  of  Public  Works). 


Taunton. — July  7th.  Extension.^  to  boiler  house,  Ac, 
and  setting  new  boiler  at  the  Corporation  electricity  worlu. 
Borough  Electrical  Engineer,  St.  James's  Street 

West  Ham. — Inly  10th.  Electric  light  installations  for 
the  Forest  IIouHe  branch  workhonse  and  Forest  House  cottages, 
Leytonstone,  for  the  Union.     See  "  OfiBcial  Notices  "  Jane  27th. 

Warrinjf  ton. — July  8th.  The  Electricity  and  Tramways 
Committee.  10,000  tons  of  slack  for  delivery  at  the  electricity 
works,  Howley.  Mr.  F.  V.  L.  Mathias,  borough  electrical  and 
tramwtys  engineer. 


CLOSED. 
Atherton    (near    Manchester).  —  The    U.D.C.    has 

accepted  the  tender  of  the  British  Electric  Transformer  Co.  for  two 
150-KW.  single-phase  transformers. 

Belfast. — The  Tramways  Committee  has  decided  to 
accept  the  tender  of  Messrs.  Dick,  Kerr  k  Co.  for  permanent  way 
renewals. 

Bispham. — The  U.D.C.  has  accepted  the  tender  of  the 
National  Gas  Engine  Co.,  Ltd.,  for  additional  plant  at  the  electricity 
works. 

Bolton. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Newton,  Chambers  &  Co.,  Ltd.,  for  feed  tanks  at 
Back-o'-th'-Bank,  and  that  of  Messrs.  Musgrave  k  Co ,  Ltd.,  con- 
ditionally, for  condensing  plant. 

Canada. — Regina. — The  City  Commissioners  of  Regina, 
Saskatchewan,  have  just  ordered  from  Messrs.  Bruce  Peebles  k  Co., 
Ltd.,  through  that  firm's  Eastern  Canadian  agents,  a  1.200-KW. 
motor  converter  (Peebles- La  Cour  patents). 

Chester. — The  following  tenders  have  been  accepted  in 

connection  with  the  exteEsions  at  the  electricity  works  : — 

Tudor  Accumulator  Co.,  Ltd.— B»ttery  (No.  8i,  f  7.470. 
Lancashire  Dynamo  and  Motor  Co.,  Ltd.— Booster  (No.  4i,  £l,H5. 

Croydon. — For  the  lighting  of  Thornton  Heath  new  fire 
station  and  Public  Library,  for  Croydon  Corporation,  the  tender 
of  Messrs.  Hawkins  vV  Sons,  London,  has  been  accepted  at  £376. 
Highest  tender,  Messrs.  0.  Jones  &  Co.,  Beckenham,  £596  68.  6d. 

Don  caster. — Mr.  W.  H.  Pease  has  received  from  the 
Corporation  a  contract  for  the  telephone  installation  for  the 
Racecourse. 

Dover, — The  Times  states  that  the  Corporation  has 
accepted  the  tender  of  Messrs.  Paramors,  Margate,  for  constructing, 
at  a  cost  of  £1.5,062,  the  roadway  and  tramways  on  the  viaduct  to 
be  built  at  the  pier  as  an  approach  to  the  new  marine  station. 

Edinburgh. — Messrs.  Provincial  Cinematograph  Theatres, 
Ltd.,  of  London,  have  recently  accepted  the  following  contracts  in 
connection  with  their  new  picture  house.  Princes  Street.  Edin- 
burgh : — 

Electrical  installation  (exclusive  of  fittings). — Malcolm  &  Allen,  £876. 
Heating  and  ventilation  jilant  (exclusive  of  fans  and  motors).— Mackeazie 

and  Moncur,  jei,244. 
Domestic  hot-water  supply. — Morrison  &  Son,  £143. 

Kiog'Ston. — The  T.C.  has  accepted  the  tender  of  the 
Cralgpark  Electric  Cable  Co.  for  the  supply  of  8S0  yd.  of  '1  sq.  in. 
L.T.  cable,  at  £198  ;  440  yd.  of  7/18  L.T.  cable,  at  £.S9  los.  :  and 
440  yd.  of  7/16  l.t.  cable,  at  £47  lOs. 

London. — Messrs.  Mitchells,  Ashworth,  Stansfield  &  Co., 
Ltd.,  London,  EC,  have  received  an  order  for  about  1,410  sq.  ft.  of 
their  "Mascolite"  B.U.,  l^  in.  thick,  to  absorb  vibration  and 
deaden  sound,  to  be  placed  between  the  main  and  lower  concrete 
foundation  on  which  are  to  be  erected  three  Diesel  engines  at 
the  Flood  Street  generating  station  of  the  Chelsea  Electricity 
Supply  Co. 

The  tender  of  Jlessrs.  W.  J.  Fryer  k  Co.,  Ltd.,  has  been 
accepted  by  the  Metropolitan  Asylums  Board,  at  £75  10s.,  for 
wiring  the  open-air  balconies  at  the  Brook  Hospital,  Shooter's  Hill. 

L.C.C.— The  Highways  Committee  has  received  the  following 
tenders  for  high  and  low-tension  cables  for  the  tramway  under- 
taking, and  for  maintenance  purposes  during  the  current  financial 
year : — 

Western  Electric  Co recommended)  £26,410 

Johnson  &  Phillips  26,018 

Siemens  Bros.  &  Co.,  Ltd 20,169 

W.  T.  Henley's  Co 26.187 

Callenders  Cable  Co 36,942 

W.  T.  Glover  &  Co 27,201 

B.I.  and  Helsby  Cables 27,838 

Chief  ofticer's  estimate,  £24,000 

Tenders  are  to  be  invited  from  selected  firms  for  1,000  ordinary 
plough  leads  and  3,500  sliding  contact  leads  for  electric  c«rs,  owing 
to  the  large  number  of  cars  now  being  fitted  with  trolleys  and 
plough  collector  gear  for  through  running  and  other  causes. 

Melton    Mowbray,  —  The    U.D.C.    has    received    the 

following  tenders  for  the  provision  of  a  refuse  destructor  : — 

Horsfall  &  Co.,  Ltd £1,691 

Hughes  1$:  Stirling       1,881 

Dawson  i!^  Manfield 1,960 

Installations  by  the  respective  firms  are  to  be  inspected  before 
the  contract  is  placed. 


22 


THE    ELEOTKICAI.    BE  VIEW.  [Voi.7;i.   No.i.sss,  july4,  i9i:i. 


Leyton. — Jfessrs.  '\\  l^olton  &  Sons,  Tjtd.,  are  to  supply 
1  mile  of  trolley  wire  to  the  U.D.C..  The  price  quoted  was  8J^d. 
per  lb.     Other  tenders  received  were  :  — 

F.  Espir,  Ltd.— <Ua.  per  lb. 
F.  Smith  -3id.  per  lb. 
B.I.  aad  Helsbv  Cables.  Ltd.— 9Jd.  per  lb. 

Equipment  and    Engineaving   Uo.,   Ltd.— lOd.   per  lb.  for  Phono-eleotrio 
trolley  wire. 

The  tender  of  Measrp.  B.  Thomas  has  been  accepted,  at  £10t,  for 
a  switchboard  panel.     IMessr.^.  Johnson  &  Phillips  quoted  £110. 

The  U.D.C.  has  accepted  the  tender  of  Mr.  J.  T.  Halsey  for 
installing:  the  electric  lifjht  at  Church  Road  Schools,  at  £376. 

Peterboroujrii, — The  T.C.  has  accepted  the  tender  of 
Messrs.  Beeby  .S;  Son  for  from  2,000  to  2,500  tons  of  Seiston  hard 
steam  coal  for  the  electricity  works,  at  16s.  6d.  per  ton. 

Salford. — The  following  tenders  have  been  accepted  by 
the  T.C.  :  — 

Halliwell  &  Co.— Wiring  the  new  Secondary  School  for  boys,  £342. 

Brush   Electrical    Engineering    Co.,    Ltd.— One    double-deck    single-truck 

tranicar  body,  with  vestibule  ends,  f. 530;  nine  additional  car  bodies  of 

a   similar  character,  £500  per  car  body.    (This  price  is  subject  to  a 

reduction  of  £30  per  car  body  if,  after  experiments,  it  is  decided  not  to 

adopt  vestibule  ends.) 
J.  O.  Brill  &  Co.— Ten  Brill  tranicar  trucks,  less  wheels  and  axles,  £548. 
Walter  Scott,  Lti. —1,000  tons  Sandberg  steel  tramway  rails,  £7  Ts.  6d.  per 

ton.    (In  addition  to  this  price,  a  royalty  of  8s.  per  ton  is  to  be  paid  to 

Mr.  Sandberg.) 
Buxton  Lime  Firms,  Ltd. — Annual  supply  of  lime  for  the  water-softening 

plant  at  the  generating  station,  26s.  per  ton. 

The  following:  tenders  have  been  accepted  for  supplies  during  the 
period  ending  March  SIst,  I'JU  : — 

Motor  starters  —  H.  G.  Mabbs,  approximate  value  of  contract  £375. 
Electricity  meters.- Chamberlain  iS:  Hookham,  £600  ;  General  Electric  Co., 
Ltd.,  £380;  Ferranti,  Ltd.,  £100. 

Southampton.  —  The  following  tenders  have  been 
received  by  the  T.C.  for  electrically  lighting  the  Regent's  Park 
School : — 

I.  Groves  &  Co.  (accepted)  £195 

F.  W.  Cjok&Co 246 

J.  Davis  .V:  Co 249 

A.  Kingman  &  Co.  263 

W.  Dibben  A  Sons  842 

Stalybridge.  —  The  Joint  Tramways  and  Electricity 
Board  has  accepted  the  following  : — 

Goodbrand  &  Co. — Economisers. 

Storrs. — Concrete  bed  for  boilers. 

Ed.  Wood  &  Co.— Supply  and  erection  cf  steelwork  for  boiler  house. 

Babcock  &  Wilcox. — Peed-water  heater. 

Ellis  &  Sin.— Weighbridge. 

Warrington. — For  a  supply  of  motors,  the  tender  of 
Messrs.  Veritys,  Ltd.,  has  been  accepted  by  the  T.C. 


FORTHCOMINQ    EVENTS. 


Janior  Institution  of  Engineers.— Friday,  July  4th.  Leave  London  for 
excursion  to  Brussels. 

Saturday,  July  .5th.    Visit  to  Ghent  Exhibition. 

Sunday,  -luly  6th.  Excursions  to  Dinant,  the  Valley  of  the  Meuse,  the 
Field  of  Waterloo  or  Antwerp. 

Monday.  July  7th.  Visit  to  places  of  interest  in  Brussels.  Return  to 
London  in  the  evening. 

Salford  Technical  and  Engineering  Association.— Saturday,  July  5th. 
Visit  to  Central  Fire  Station,  London  Road,  Manchester. 


Glover's  Almanac— Messrs.  W.  T.  Glover  &  Co.  have 
sent  us  their  twelfth  almanac,  which,  as  usual,  is  composed  of 
extracts  from  technical  publications,  interesting  pictures,  humorous 
skits  and  sketches,  &c.  We  cannot  doubt  that  a  vast  amount  of 
labour  has  been  expended  on  this  unique  production  year  by  year, 
and  the  editors,  as  well  as  Messrs.  Glover's,  merit  our  congratula- 
tions on  the  admirable  result.  We  venture  to  print  the  item  for 
to-morrow,  taking  the  risk  of  an  action  for  breach  of  copyr^ht  : — 

De  Peofundis. 

The  crew  let  fall,  with  a  rattle  and  splash, 

A  drum  of  cable  in  Table  Bay 
(The  captain's  remarks  we  will  print  with  a , 

The  captain  had  rather  a  lot  to  say.) 

He  finished  with  "  blithering,  yellow-eyed  lubbers. 

That  insulation's  tarnation  wet ; 
Sea- water  jiggers  the  tapes  and  rubbers — 

What  sort  of  test  will  the  mainsman  get  /  " 

The  bo'sun  hoisted  his  slacks  and  spluttered, 
"The  watter  don't  matter,"  says  he  to  him  ; 

"  There's  Glover's  writ  on  the  side,"  he  stuttered, 
"  And  DiATKiNE  printed  round  the  rim." 

So  they  hauled  it  back  ("  Heave  ho  I  Aye,  aye,  sir,") 

With  block  and  tackle,  as  Jack'll  tell  ; 
And  the  consignees  were  never  the  wiser — 

Glover's  bad  covered  it  up  too  well. — H.  M.  L, 
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Commanding  Oflfloer— Likct.-Ool.  H.  M.  Leaf. 

The  following  orders  have  been  issued  for  the  current  week  : — 

IMonday,  July  9tli  to  13th.— Headquarters  will  be  opened  daily  from  10  a.m. 
till  4  p.m. 

Saturday,  July    lUh.— Headquarters   will   be    opened  from  10   a.m.    till 
12  noon. 

(Signed)       P.  H,  CAMrBELL,  Capt.  RE.,  Adjutant. 

For  OCBoer  oommanding  L.B.E, 


NOTES. 
kZM)   Still    Wanted    for    the    Electrical   Trades 

Benevolent  Inslltution.— We  have  received  the  following  letter 
for  publication  ;  — 

"  On  my  return  from  Australasia  I  was  much  gratified  to  hear  of 
Mr.  G.  Byng's  splendid  ofifer,  namely,  to  give  £l(iO  to  the  funds  of  the 
Electrical  Trades  Benevolent  Institution  if  £1,000  could  be  raised 
in  individual  amounts  of  not  less  than  £50  each  before  July  16th, 
1913. 

"  I  am,  however,  surprised  to  find  that  over  two  months  have 
gone  by  and  the  donations  are  still  short  of  the  amount  of  £260 
required  to  enable  the  Institution  to  obtain  the  benefit  of  Mr.  Byng's 
offer. 

"  In  view  of  the  large  number  of  wealthy  persons  connected 
with,  and  benefiting  by,  the  electrical  industry,  this  appears  to  me 
an  extraordinary  state  of  affairs. 

"The  main  object  of  the  Institution  is  to  grant  pensions  to  de- 
serving and  necessitous  persons  who  have  been  on  the  staff  of 
electrical  firms.  Such  pensions,  for  obvious  reasons,  can  only  be 
paid  out  of  the  interest  or  dividends  on  invested  funds  ;  the 
present  income  from  this  source  (about  £125)  is  quite  inadequate 
to  meet  any  serious  demand.  The  invested  funds  must  therefore 
be  increased  without  delay. 

"The  calls  on  the  Institution  for  grants  for  temporary  relief 
are  increasing  steadily,  although  the  Committee  has  fortunately 
been  able  to  keep  the  sum  of  the  grants  down  to  a  low  figure  by 
its  success  in  obtaining  employment  for  most  of  those  persons 
whom  the  Institution  has  assisted  ;  it  may  interest  you  to  know 
that  no  qualified  person  who  has  applied  for  assistance  has  failed  to 
receive  it. 

"  Yours  faithfully, 

"  JDvStus  Eck, 
"  Chairmav  of  the  Committee. 

"London,  E.G.,  June  ?,Qth,  191;^." 

Correspondence    Tuition. — In    the   columns   of   the 

Electrical  Review  and  other  electrical  and  engineering  papers 
advertisements  frequently  appear  of  "  Tuition  "  by  means  of  cor- 
respondence. Some  of  these  are  absolutely  genuine,  and  others, 
unfortunately,  quite  the  reverse.  The  editors  will  at  all  times  be 
glad  to  hear  from  students  and  others  of  unfair  or  unbusinesslike 
treatment  on  the  part  of  such  advertisers,  with  a  view,  if  possible, 
to  eliminate  from  the  Electrical  Review  advertisements  of  the 
undeserving. 

The  " Point  Five  Association." — Mr.  J. W.  Beauchamp, 

West  Ham,  was  elected  a  member  of  the  "Point  Fives"  at  the 
meeting  on  June  17th. 

,  An  Inventor  Disen^a^ed. — A  correspondent  writes  : — 
"  I  belive  there  is  a  lot  of  room  for  inventions,  would  you  kindly 
let  me  know  one  or  two  that  are  wanted,  electricial  or  otherwise,  and 
oblidge,  yours  faithfully."  There  are,  we  believe,  two  or  three  inven- 
tions that  might  very  well  be  invented  ;  such  things  as  upward 
screws  for  shift  engineers,  ring-fences  for  consulting  engineers, 
politician-fenders  for  wireless  companies,  and  padlocks  for  'oisters, 
leap  to  the  imagination. 

Annual    Sports    and  Outings. — The  fourth  annual 

outing  of  the  Brimsdown  Lamp  Works  was  held  on  Saturday, 
June  28th,  when  the  employes,  including  also  the  staff  of  the  head 
offices  in  Kingsway,  journeyed  at  an  early  hour  to  Southend-on- 
Sea.  Glorious  weather  prevailed  throughout  the  day,  and  the 
endless  amusements  at  this  popular  seaside  place  were  inundated 
with  hundreds  of  "  Wirumites."  Luncheon  was  served  in  the 
"  Kur&aal. '  Mr.  C.  Reiss,  managing  director  of  the  company,  was 
ip  the  chair,  and  on  rising  to  give  the  loyal  toast,  he  was  accorded 
a  great  reception.  Mr.  Brunessaux  proposed  the  toast  of 
"  The  Brimsdown  Lamp  Works  :  its  Managing  Director  and  Works 
Manager,"  which  was  vociferously  honoured.  In  response  Mr. 
Reiss  made  a  rousing  speech  dealing  particularly  with  the  excellent 
relations  existing  between  the  management  and  the  executive  staff, 
lie  mentioned  that  there  was  every  indication  for  a  very  bright 
and  prosperous  future.  At  the  conclusion  of  this  speech  the  party 
adjourned  for  a  photograph  to  be  taken,  after  which  the  members 
were  free  to  enjoy  themselves  in  their  own  way.  The  outing  is 
described  as  a  huge  success. 

The  ninth  annual  amateur  athletic  sports  of  the  Croydon  Corpora- 
tion Tramways  Athletic  Club  were  held  on  WedneFday  afternoon  on 
the  Brighton  Railway  Athletic  Club  Ground,  West  Croydon.  Prizes, 
cups,  &c.,  aggregating  £140  in  value  were  awarded  for  the  different 
(events,  which  included  a  one  mile  flat  race  (hanvUcap)  for  the  Tantalum 
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challenge  cup,  presented  by  Messrs.  Siemens.  -This  cup,  competition 
for  which  is  open  to  tramway  ernploy<'a  in  the  United  Kinj^dom, 
becomes  the  property  of  the  man  who  wins  it  for  three  years  in 
succession.  The  Croydon  Corporation  Tramways  Military  I'rize 
Band  was  in  attendance  (Bandmaster,  Mr.  W.  Eilie).  We  shall 
refer  to  this  more  fully  next  week. 

The  twenty-fourth  annual  cycling  and  athletic  sports  in  connec- 
tion with  the  Arc  Works'  Chh  were  held  on  the  Wood  Street 
Ground,  Chelmsford,  last  Saturday  week.  Tho  prizes  were  dis- 
tributed by  Mrs.  Carltton  Tufnell.  who  was  cordially  thanked,  on 
the  motion  of  Mr.  A.  J.  Hodgson.  M  usic  was  rendered  by  the  Arc 
Works  Silver  Band  and  the  Essex  Industrial  School  Band.  Iq 
the  evening  there  was  a  ftte^  with  dancing,  fireworks,  A:c.  The 
secretarial  duties  were  carried  out  by  Mr.  Percy  (i.  Cheverton. 

The  emplojc's  of  Messrs.  Bruce  Peeble--  &  Co.,  Ltd.,  of  Edinburgh, 
went  for  their  annual  excursion  on  Saturday  last,  St;.  Andrew's 
being  the  place  selected.  The  morning  was  occupied  with  the 
usual  sports,  while  the  afternoon  was  spent  in  visiting  the  many 
places  of  interest  in  the  neighbourhood.  Lunch  and  tea  were 
served  in  the  Town  Hall,  where  the  sports  prizes  were  distributed. 
The  whole  outing  proved  a  thorough  success. 

The  Veritas  Athletic  and  Social  Club  (Messrp.  Falk,  Stadelmann 
and  Co.,  Ltd.)  held  their  fifth  annual  athletic  meeting  at  the  Kings- 
dale  Track,  High  Beech,  on  Saturday  last. 

Oa  Saturday  last  the  staff  and  emplojcs  of  the  Osram  and 
Robertson  Lamp  Works  held  their  annual  outing,  which  this 
year  extended  to  \'entnor,  with  a  call  at  Southsca  en  route, 
A  start  was  made  before  8  a.m.  for  Portsmouth,  where  some  time 
was  av.iilable  for  locsl  visits  before  lunch,  the  latter  being 
served  at  the  Central  Hotel,  with  Mr.  Chris  Wilson,  the  general 
manager,  who  is  also,  the  president  of  the  Works  Social  Club, 
in  the  chair.  This  was  an  informal  function,  and  we  only  need 
mention  the  drinking  of  the  genial  chairman's  health  with  musical 
honours.  Subsequently  a  move  was  made  to  the  special  steamer  which 
had  been  chartered  to  convey  the  party  to  Ventnor,  and  the  very 
pleasant  voyage  round  the  sunlit  thores  of  the  Isle  of  Wight  was  most 
enjoyable.  After  tea,  at  the  Metropole  Hotel,  the  visitors  returned 
by  water  to  Portsmouth,  there  entraining  for  London,  which  was 
reached  at  a  late  hour.  Delightful  weather  conditions  prevailed  ; 
am]  this,  coupled  with  the  informal  character  of  the  day's  proceed- 
ings, and  the  determination  of  President  Wilson"  and  his 
staff  to  keep  things  going,  contributed  to  a  very  successful  outing. 

On  June  28th  the  International  Electric  Co.,  Ltd.,  of  Kilburn, 
N.W.,  held  their  annual  ou'ing,  when  upwards  of  JoO  of  the  com- 
pany's emplo)e3  travelled  to  Brijjhton.  The  party  dined  together 
under  the  chairmanship  of  Mr.  H.  R.  Roose,  the  managing  director, 
who,  responding  to  the  toast  of  "  The  Firm,"  referred  to  its 
increasing  prosperity,  and  urged  the  continued  co-operation  of 
all  present.  The  ''  Intelco's  "  dispersed  for  various  amusements 
during  the  afternoon,  to  reassemble  at  tea,  and  the  return  journey 
to  town  ended  what  was  unanimously  voted  a  most  enjoyable  day. 

On  Thursday  last  week  the  emplojes  of  the  Urban  Electric 
Supply  Companies  of  Newton  Abbot  and  Dartmouth  held  their 
annual  outing.  They  journejed  to  Plymouth  by  reserved  saloon 
carriage,  where  breakfast  was  served,  and  two  members  were  pre- 
sented with  pipes  in  recognition  of  services  rendered.  The 
recipients  having  suitably  responded,  a  start  was  then  made  for 
Calstock  by  motor-boat.  After  dinner  the  annual  cricket  match 
between  the  two  staffs  was  played.  Dartmouth  batted  first,  and, 
thanks  to  a  good  innings  by  Macey  (19>,  made  36  runs,  to  which 
Newton  Abbot  responded  with  44  for  nine  wickets,  thus  proving 
victors.  The  .outstanding  features  of  the  game  were  a  splendid 
innings  for  Newton  by  Prudence  (21)  and  good  bowling  by 
Carpenter  and  Stratford,  who  did  well  considering  that  the  pitch 
resembled  a  miniature  golf  links.  At  the  dinner  a  presentation  was 
made  to  Mr.  G.  E.  Smith,  on  behalf  of  the  subscribers,  by  Mr.  A.  C. 
E/ans.  A  move  was  then  made  for  Saltash,  and  after  tea  the  com- 
piny  enjoyed  the  rest  of  the  evening  in  divers  ways. 

The  Stnkes  on  the  Rand. —  Reuter's  representative  at 
Johannesburg  states  that  the  men  employed  at  the  Brakpan  power 
station  of  the  Victoria  Falls  Power  Co.  have  come  out  at  the 
instigation  of  the  strikers'  procession.  "The  company,  from  its 
three  stations  at  Brakpan,  Rosherville  and  Simmerpan,  supplies  the 
bulk  of  the  industry  with  light  and  power.  The  paralysis  of  the 
Victoria  power  system  would  mean  the  paralysis  of  the  whole 
industry,  except  the  Ranifontein  and  East  Rand  Proprietary  Mines, 
■who  have  their  own  power  plants.  .  .  .  Urgent  representations 
are  being  made  to  the  Government  for  increased  protection, 
specially  in  view  of  the  vulnerability  of  the  Victoria  power 
pystem."  A  good  deal  of  later  information  has  appea-ed  in  the 
Press  respecting  ihe  safety  of  the  power  stations.  It  is  stated  that 
the  Victoria  Falls  and  Transvaal  Power  Co.  has  received  cabled 
information  that  the  operating  and  maintenance  employes  at  the 
Brakpan,  Simmerpan  an!  Rosherville  power  stations  have  joined 
the  strikers.    No  damage,  however,  has  been  done  to  the  property. 

Batti    Wallabs*  Society.  —  About    70   members  and 

friends  enjoyed  the  up-river  trip  on  Saturday  last.  A  start  was 
made  from  the  Sun  Hotel,  Kingston,  and  the  party  reached  Chertsey 
in  time  for  5  o'clock  tea.  Thanks  are  due  to  the  ladies,  the  weather, 
and  the  musical  friends  for  combining  to  give  what  is  described 
as  one  of  the  joUiest  outings  the  society  has  had. 

Appointments    Vacant. — Au    electrical     inspector    is 

required  by  the  India  Office  for  the  United  Provinces  of  Agra  and 
Oudh  (Rs.  600  to  Rs.  8uu  per  mensem)  ;  shift  engineer  for  Swansea 
Harbour  Trust  (42s.)  ;  assistant  shift  engineer  for  Battersea  (£2)  ; 
assistant  teacher  of  electrical  engineering  and  teacher  of  telephony 
for  Acton  and  Chiswick  Polytechnic  ;  driver  and  switchboard 
attendant  for  Stoke-on-Trent  electricity  works.  See  "  OflBcial 
"otices"  to-day, 


The  L.C.C.  Conciliation  Board.s. — The  London  <'ountv 

Council  has  followed  up  its  approval  of  the  conciliation  echeme 
outlined  in  last  week's  issue  by  appointing  the  following  gentle- 
men to  represent  it.  There  are  four  boards,  and  the  Council 
has  power  to  appoint  six  representatives  on  each,  of  which  not 
more  than  two  may  be  officers  of  the  Council  .  - 

{ti)  Traffic  Conciliation  Bjard.— Mr.  H.  E.  A.  Cotton,  Mr.  G.  H. 
Hume,  Mr,  Cyril  Jack4on,  Capt.  \.  C  H.  Kennard.  the  chief  officer 
of  tramways  and  the  deputy  chief  offi-  er  of  tramwH<  ». 

(*)  Rjlling-Stock  Conciliation  Board.— Mr.  W.  Hunt,  M'.  W.  J. 
S<iiiire8,  Mr.  R  L.  Stuart,  Sir  Edward  White,  the  chief  officer  of 
tramways  and  the  tramways  rolling-stock  superintendent. 

(r)  Electrical  Conciliation  Board.— Mr.  A.  0.  Goodrich.  .Mr.  H.  H. 
Gordon,  Mr.  Theodore  Prestige,  the  Lord  Alexander  Thynne,  the 
chief  officer  of  tramways  and  the  tramways  electrical  assintant. 

id)  Permanent-Way  and  Building  Conciliation  Board. — The  I>rd 
Monk  Bretton,  C.B.,  Mr  A.  Cooper  Raw.son,  Mr.  A.  H.  Scott,  Mr, 
A.  W.  Yeo,  the  chief  officer  of  tramways  and  the  tramways  per- 
manent-way engineer. 

The  conciliation  boards  are  already  at  work,  as  by  agreement  on 
the  rolling-stock  conciliation  board  and  confirmation  by  the  Council 
the  pay  of  armature  winders  has  been  increased  from  M-A.  to  lOJ. 
per  hour.  As  a  further  proof  of  their  usefulness,  it  has  been 
decided,  on  the  recommendation  of  the  sectional  board,  to  increase 
the  clothing  allowance  for  f-hnnters  and  travereemen  by  an  over- 
coat every  two  years  at  a  cost  of  about  21e.  per  coat. 

A  further  question,  dealing  with  the  status  and  pay  of  controller 
repairers  and  light  and  power  attendants,  has  been  referred  back 
for  reconsideration  by  the  rolling-stock  sectional  board.  These 
matters  seem  small,  but  it  is  worth  much  to  the  smooth  working 
of  the  undertaking  to  have  a  ready  means  of  preventing  their 
becoming  gritvancts. 

Institution    aud    lecture    ISotes.— Institution    of 

Electkical  ENGINEEK.S — On  Thursday  evening  last  week  the 
ananal  conversazione  of  the  Institution  was  held  at  the  Natural 
History  Museum  ;  Mr.  W.  Duddell,  P'.R.S.,  president,  with  Mrs. 
John  Smithers  received  the  guests.  The  String  Band  of  the  Royal 
Engineers  provided  a  musical  programme,  and  the  Royal  Windsor 
Glee  Singers  gave  a  concert  in  the  Shell  Gallery  Amongst  tho^e 
who  were  present  were  General  Sir  R.  Biddnlph,  Commander  W.  F. 
Caborne,  Sir  J.  Crichton-Browne,  Sir  William  Crookes,  Sir  John 
Gavey,  Colonel  Sir  T.  H.  Holdich,  Major-General  Bere<ford  Lovett, 
Major  W.  A.  J.  O'Meara,  Sir  C.  H.  Read,  Baron  de  Ripp,  Colonel 
Sir  J.  S.  Young,  and  many  distinguished  members  of  the  electrical 
and  kindred  institutions. 

Royal  Society  of  Arts — The  annual  meeting  was  held  on 
June  25th,  Lord  Sanderson,  G  C.B.  (chairman  of  the  Council),  in 
the  chair.  The  report  of  the  Proceed inr/.i  of  the  Society  during  the 
past  year  was  read,  and  H.R  H.  the  Duke  of  Oonnaught  was  re- 
elected president  ;  3."i  new  members  were  elected,  making  a 
total  of  238  elected  during  the  session. 

INSTITDTE  of  Makixe  ENGINEERS. — On  .)  une  14th  a  laree  party 
from  the  Institute  visited  the  Chelmsford  Works  of  Messrs.  Marconi's 
Wireless  Telegraph  Co.,  Ltd.  The  two  steel  masts  for  the  aerials, 
470  ft.  in  height,  are  now  a  conspicuous  feature  of  the  works. 
They  are  4  ft.  6  in.  in  diameter,  up  to  a  height  of  450  ft ,  and  are 
made  of  ^-in.  pressed  steel  in  sections  of  1.5  ft.,  the  distance 
between  them  being  70(i  ft.  Demonstrations  and  explanations  were 
given  of  the  various  instruments  under  working  conditions, 
including  a  i-KW.  set,  as  used  on  cargo  vessels. 

An  Emerjfeocj  Plant. — Owing  to  breakdown  and  im- 
mersion of  the  main  steam-driven  pump,  which  was  likely  to  cause 
a  stoppage  of  the  main  outlet  of  coal  of  the  Aberpergwm  Collieries 
Co.,  Ltd.,  Glyn  Neath,  South  W'ales,  it  was  decided  to  install  a 
Rees-Roturbo  four-stage  centrifugal  pump,  direct  driven  by  a 
60-H.P.  B.T.H.  Co.'s  squirrel-cage  motor,  with  compensator  starter 
suitable  for  3,00i'  volts.  The  difficulties  encountered  may  be 
realised  by  the  fact  that  all  the  gear,  having  a  total  dead  weight 
of  5i  tons,  had  to  be  taken  down  underground  along  an  incline 
dipping  18  in.  per  yard,  for  a  distance  of  over  25(i  yards,  with  4  ft. 
headroom,  and  had  to  be  taken  down  on  skids  to  save  laying  a 
special  road.  The  handling  of  the  work,  including  erection  of 
pump,  itc,  running  of  cables  and  connectirer  "P  was  carried  out  by 
the  company's  electrical  engineer.  ^Ir.  J.  Glynn  Williams,  Vice- 
President  of  the  South  Wales  Branch  of  the  Association  of 
IMining  Electrical  Engineers,  of  which  he  was  the  original 
founder.  1  a  recognition  of  the  quick  time  in  which  the  work 
was  done  and  pumping  operations  commenced,  he  was  presented 
with  a  massive  gold  rin"'  by  the  manager,  Mr.  Rees  Howells,  and  a 
cheque  by  Mr.  M.  Ogilvey  Spence,  agent  to  the  colliery  company. 
So  successful  was  the  installation  of  this  pump,  that  last  week-end 
was  the  first  for  some  considerable  time  that  a  suspension  of 
pumping  operations  from  Saturday  to  Monday  was  posf-ible,  which, 
coupled  with  the  electrification  of  the  ventilating  fan  drive,  makes 
a  very  considerable  saving  to  the  company. 

The  Eoirineering:  Labour  Id  rest. — The  Morniiuj  Post 

states  that  the  wages  of  10,000  labourers  engaged  in  the  Sheffield 
district  engineering  trades  have  been  raised  by  an  agreement  just 
concluded  at  a  joint  conference  of  the  Engineering  Employers" 
Federation  and  tht  National  Gas  workers'  Union. 

Sentence. — At  the  "Westminster  Police  Court  on  Tues- 
day, Ernest  Augustus  Gilles  was  sentenced  to  three  mouths'  imprison- 
ment on  each  of  two  charges  of  obtaining  various  sums  of  money 
from  the  Atlas  Electrical  Co.,^Ltd  ,  by  way  of  commission  on  elec- 
(  ric  lamp  and  supplies  orders,  someof  which  were  stated  to  be  forged, 


24 


THE    ELEGTMOAL   EEYIEW. 


[Vol.  73.    No.  1,858,  July  4,  1913. 


Getting  Rid  of  Smoke  Kiiisauce, — l^cforc  Blackburn 

Magistrates,  on  June  27th,  the  case  in  which  Messrs.  Kershaw  and 
Co.,  of  Crystal  Dje  Works,  were  summoned  for  a  black  smoke 
nuisance,  apain  came  up.  Jlr.  Bcnney  said  that  new  apparatus  had 
been  installed,  which  had  made »  material  reduction  in  black  smoke. 
The  firm  had  already  syient  #1,500  in  motors  and  other  machinery 
to  remedy  the  nuisance.  All  the  machinery  would  now  be  worked 
by  electric  current,  and  the  bc^iler  would  be  solely  used  for  heating: 
purposes.  Mr.  S.  Mills  (electrical  enfrinrer)  said  that  when  the  new 
smoke-consumingf  apparatus  was  fully  installed,  he  believed  the 
smoke  evil  would  be  effectively  overcome.  The  case  was  further 
adjourned. 

Inqairies. — Makers  of  an  electric  cloth-cutting  machine, 
and  the  holders  of  an  electric  process  for  fireproofingr  wood,  are 
asked  for.  A  correspondent  wishes  to  get  into  touch  with  anyone 
who  has  successfully  carritd  out  the  lig^htirgof  a  Badminton  court. 

Plant  for  Sale. — The  L.C.C.  is  inviting  tenders  for 
the  purchase  of  two  3,500- kw.  steam  alternators,  (i.iiOO  volts,  25 
periods.     Particulars  appear  in  an  advertisement  to-day. 


OUR    PERSONAL    COLUMN. 

The  Editort  invite  electrical  engineers,  whether  connected  xoith  the 
technical  or  the  eommerciul  side  of  the  profession  and  industry^ 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
EiiECTBiCAL  Review  posted  as  to  their  morements. 


Central  Station  Officials. — Mr.  F.  Goocu,  who  has  been 

for  the  past  eight  years  in  the  Barrow-in-Furness  Corporation  elec- 
tricity department,  has  resigned  his  position,  to  take  up  duties  as 
engineer  and  manager  to  the  Barton-on-Humber  Electric  Supply 
Co.,  Ltd.,  commencing  from  July  12th. 

Mr.  William  Travis  has  recently  resigned  his  position  as  chief 
assistant  engineer  to  the  Hastings  Corporation  electricity  depart- 
ment and  joined  the  staff  of  the  Brcmpton  and  Kensington 
Accessories  Co.,  Ltd. 

Mr.  Ernest  R.  Ferguson  has  been  appointed  a  commercial 
assistant  to  the  Corporation  electric  supply  department,  Birming- 
ham.    There  were  (lit  applications. 

The  Redditch  Urban  District  Council  has  appointed  Mb.  R.  N. 
Maine,  deputy  electrical  engineer  of  the  Erith  Urban  District 
Council  electricity  works,  to  be  manager  of  the  electricity  under- 
taking. 

Mr.  J.  B.  How  AT,  station  engineer  to  the  Southampton  municipal 
electricity  undertaking,  has  had  his  salary  increased  from  £215  to 
£225  per  annum.  The  maximum  salary  of  the  senior  shift  engi- 
neer (Mr.  Hooper)  has  been  fixed  at  £3  8s.  per  week,  and  the 
maximum  of  the  shift  engineers  (Messrs.  Avens  and  Allen),  at 
£3  5s.  per  week. 

The  salary  of  Mb.  L.  Romero,  mains  engineer  to  the  Salford 
municipal  electricity  undertaking,  is,  subject  to  the  usual  fanction, 
to  be  advanced  from  £2?ii  to  £250  per  annum,  rising  by  biennial 
increments  to  a  maximum  of  £300  per  annum. 

Tramway  Officials. — The  late  tramwajs  manager  of 
Birkenhead,  Mr.  W.  Wyld,  has  received  another  presen*',  this  taking 
the  form  of  a  solid  silver  salver  from  the  chief  cfficials  of  the 
Corporation. 

A  Sydney  newspaper  says  that  Mr.  W.  M.  Nelson,  ergineer  of 
the  Christchurch  (N.Z.)  Tramways,  has  resigned  that  position, 
and  he  rejoins  the  Brisbane  Co.'s  service. 

The  Coventry  T.C.  has  increased  the  salary  of  Mr.  T.  R.  White- 
head, engineer  and  manager  of  the  tramways,  from  £400  to  £150 
per  annum,  as  from  January  1st  last. 

The  salary  of  Mr.  J.  Bulfin,  general  manager  of  the 
Bournemouth  tramways,  has  been  raised  to  £700  (the  maximum 
amount). 

General. — We  understand  that  Major  W.  A.  J. 
O'Meara,  C.M.G.,  late  RE.,  has  now  entirely  severed  his  connection 
with  the  General  Post  OflBce,  his  appointment  as  "Engineering 
Special  Commissioner  "  having  terminated.  At  the  Post  Office 
Engineers'  dinner  in  January  last,  the  Postmaster-General 
announced  that  Major  O'Meara  had  been  called  to  the  Bar,  and  in- 
tended to  devote  his  attention  to  legal  work.  We  believe,  as  a 
matter  of  fact,  that  he  will  be  sharing  chambers  with  an  old  friend 
of  his— Mr.  G.  Phillips,  of  2,  Harcourt  Buildings,  Temple,  W.C, 
who  was  Crown  Prosecutor  in  Johannesburg  during  the  military 
occupation  in  1901,  Major  O'Meara  being  Mayor  there  at  the  time. 
Ab  many  of  our  readers  will  probably  remember,  the  Major  has 
filled  many  responsible  ofBces  in  technical  service,  and  he  has 
accumulated  a  wide  engineering  experience,  not  only  connected 
with  telegraph  and  telephone  matters,  but  in  his  younger  days  he 
w  as  responsible  for  a  great  deal  of  work  on  the  reconstruction  of 
the  Portsmouth  and  Cape  Town  defences.  In  that  way  he  was 
brought  closely  into  contact  with  civil  engineering  work,  while  he 
has  also  been  employed  on  special  duty  in  connection  with  the 
Service.  We  have  no  doubt  that  Major  OMeara's  long  and  ex- 
ceptional engineering  and  administrative  experience,  coupled  to  his 
legal  knowledge,  will  prove  a  happy  and  very  convenient  combina- 
tion, of  which  those  interested  in  electrical  and  engineering 
undertakings  will  not  )y  slow  to  avail  themselves  as  occasion 
arises. 

Mr.  E.  M.  Lacey  has  changed  his  offices  to  12,  Victoria  Street, 
Westminster,  S.W. 

The    Council  of  the    Royal  Society  of  Arts  has  awarded   the 
Society's  Silver  Medal  to  the  following  readers  of   papers  during 


the  Session  1912-1:}  :— Dr.  F.  Mollwo  Perkin,  "Natural  and 
Synthetic  Rubber."  Mr.  Frank  Bailey,  M.Inst.C.E ,  "Electric 
Supply  in  London."  Mr.  F.  G.  Ogilvie.  C.B  ,  LL.D.,  "  The  Science 
Museum." 

Mu  Paul  John  Weiss  announces  in  the  'fiwrx  that  henceforth 
he  will  be  known  by  the  surname  of  White.  Mr.  White  is  general 
manager  of  the  London  Electric  Warehouse  Co.  (Brush  Co.) 

MtssHS.  HEAPi:  DiGBY  have  removed  to  48,  Westminster  Palace 
Gardens.  Victoria  Street,  S.W. 

Mu.  Francis  Husband,  A.M.I.E.E.,  has  resigned  his  position 
with  the  London  County  Council  tramways  to  take  up  the  position 
of  engineer  and  director  with  the  Electrical  Contracts  and  Main- 
tenance Co.,  Ltd.,  Sanctuary  House,  Westminster,  S.W.,  as  from 
July  1st. 

The  Postmaster-General  has  appointed  Mb.  V.  M.  Dunford  to  be 
Deputy -Controller  of  the  Central  Telegraph  Office,  and  Mb.  J. 
Bailey,  Mb.  A.  W.  Edwabds,  and  Me.  A.  Tapley  to  be  assistant 
controllers. 

The  marriage  took  place  at  Bethel  Church,  Penygroes,  on  June 
25th,  of  Mb.  Richard  Jones  O'Bbien  Owen,  electrical  engineer, 
only  son  of  the  Rev.  D.  O'Brien  Owen,  of  Carnarvon,  and  Miss  Anne 
Williams. 

The  marriage  took  place  at  Cookham  (Berks.),  on  June  19th,  of 
Mb.  Francis  W.  Main,  A.M.I.E.E.,  to  Miss  Deborah  Clara 
Buckham. 

It  is  announced  that  the  President  of  the  Board  of  Trade  has 
appointed  Lieut.- Colonel  P.  G.  von  Donop.  R.E.,  to  be  Chief 
Inspecting  Officer  of  Railways,  in  succession  to  Lieut.-Colonel  Sir 
Arthur  Yorke,  R.E.,  who  has  retired  from  that  post  under  the 
age  limit. 

The  Ti)iies  states  that  Sir  Henry  Norman  has  been  elected  a 
member  of  the  British  Association  Committee  of  Radiotelegraphic 
Research,  of  which  Sir  Oliver  Lodge  is  chairman. 

Mr.  T.  H.  U.  Aldridge,  municipal  electrical  engineer  of 
Shanghai,  is  due  in  this  country  any  day  ;  indeed,  he  may  have 
arrived  before  these  lines  appear  in  print.  The  Municipal  Council 
has  recently  shown  its  high  appreciation  of  Mr.  Aldridge's  services 
by  advancing  his  salary,  as  from  May  1st,  from  ll,7i)0  taels  to 
13,200  taels  per  annum,  figures  equivalent  to  £1,5C0  and  £1,780 
respectively.  It  has  also  granted  him  an  honorarium  of  £5vtO  in 
recognition  of  the  extra  work  involved  in  connection  with  the  new 
Riverside  power  station  just  completed  at  Shanghai. 

A  local  correspondent  writes  : — "  Mr.  Arthtr  Murdoch,  who 
was  formerly  on  the  engineering  staff  of  the  Blackpool  Corporation 
electricity  works,  and  who  is  now  the  electricity  and  tramways 
engineer  to  the  Melbourne  City  Tramways,  is  on  holiday  at 
Blackpool." 

Mb.  a.  S.  E.  Ackermann  left  England  on  1st  inst.  for  Egypt, 
for  the  purpose  of  testing  and  reporting  upon  the  Shuman-Boj  s 
Sun  power  plant,  which  has  been  erected  near  Cairo.  Lord 
Kitchener,  who  recently  inspected  this  plant  at  work,  expressed 
the  view  that  it  would  be  a  great  help  to  the  development  of  the 
Sudan  and  Upper  Egypt,  and  wished  the  promoters  every  success. 

Mb.  F.  C.  Phillips,  who  has  for  some  time  past  represented  Mr. 
C.  M.  Simpson,  Bristol,  in  the  South  Wales  and  West  of  England 
area,  has  now  severed  his  connection  with  this  firm,  having  taken 
up  the  position  of  representative  in  these  districts  for  Messrs. 
Friend,  Windle  and  Co.,  electrical  and  general  engineers  and 
merchants,  8,  Westgate  Street,  Cardiff. 

A  presentation  of  a  silver  rose  bowl  was  made  to  Mb.  C. 
Crompton  at  the  Arc  Works  Clubhouse  on  Friday  last,  the  occasion 
being  his  retirement  from  the  services  of  Messrs.  Crompton  it  Co. 
Mr.  A.  J,  Hodgson,  the  works  manager,  in  making  the  presentation 
on  behalf  of  the  employes,  referred  to  Mr.  Crompton's  long  connec- 
tion with  the  company,  and  Mr.  Bickmore,  as  one  of  its  oldest 
servants,  spoke  in  support  of  Mr.  Hodgson's  expression  of  good 
wishes  for  Mr.  Crompton's  future  success. 

Obituary. — Mr.  T.  E.  Browx. — We  regret  to  record  the 
death,  after  a  long  and  painful  illness,  of  Mr.  Tom  E.  B.  Brown, 
for  many  years  joint  managing  director  of  Messrs.  Ross,  Courtney 
and  Co.,  Ltd.,  of  Ashbrook  Road,  Upper  Holloway,  London,  N. 

Mb.  Joshua  Shaw,  head  of  the  firm  of  Messrs.  John  Shaw  and 
Sons,  Ltd.,  steam,  hydraulic  and  electrical  engineers,  of  Salford, 
died  on  Saturday,  at  the  age  of  73.  He  was  formerly  a  member  of 
the  Salford  Town  Council,  and  served  at  one  time  as  chairman  of 
the  Electricity  Committee. 

The  death  took  place  on  June  2(;tb,  after  a  painful  illness,  of  Mb. 
Eenest  Sykes,  A.M.I.E.E.,  of  7,  King  Cross  Street,  Halifax.  The 
deceased  was  in  his  41st  year. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Buenos  Ajres  City  and  Siibiiiban  Trjjiinvaj's,  Ltd.— Trust 

deed  dated  Jun'e  5th,  1913,  to  secure  ifOO.COO  first  debs,  at  5  per  cent  ,  cbarged 
on  two  concessions  granted  by  the  Provincial  Government  and  Municipality 
of  Buenos  Ayies.  Tiustees  :  Dr.  M,  Lncrcze,  4,  Mot rgate  Street,  E.C.,  and 
M.  A.  Edwards,  8,  Old  Jewry,  E.G. 

Electrical  Engineering  and  Motor  Co.  (Carlisle),  Ltd.— 

Particulars  ot  £500  debentureu,  created  June  14th,  1913,  filed  pursuant  to 
Sec.  93  (3)  of,  the  Companies'  (Consolidation)  Act,  1908 ;  the  whole  amount  i 
being  now  issued.  Property  charged :  The  company's  undertaking  and  ( 
property,  present  and  future,  including  uncalled  capital.    No  trustees, 

Alderley  and  Wilmslow  Electric  Snpply  Co.,  Ltd.  (47.663).    ' 

Keturn  dated  May  6th,  1918.  Capital,  £aO,OOOin  £1  shares  (lU.COO  pref.)  j  15,009 
ord,  shares  taken  up;  iE16,C09  paid.    Mortgages  and  charges:  £16,C00. 
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Montreal  TrnmwayH  and  Power  Co.,  Ltd.— Particulara  of 

§1850  000  (i;277,897  5g.  2d.)  collateral  (?old  notes,  created  February 
LSt'li  'anrl  aeciir.  d  by  truBt  dec-d  datrd  February  lUh,  l'Ji:i,  filed 
purouaiit  to  Hec.  93  (.'!)  of  the  Companies'  (Consolidation)  Act,  1908,  the  whole 
amount  being  now  ibsued.  Property  chatfifd  :  First  mortgaRe  G  per  cent, 
bonds  of  the  Canadian  Ijight  and  Power  Co.  of  the  aggrfcg.ite  par  value  of 
81  HOOOOO.     Trnsteps  ;  National  Trust  Co.,  Ltd.,  of  Montieal,  Canada. 

Piirticu'arH  of  .sS.OOO.OOO  (£l,n27,:!27  5a.  2d.)  collateral  trust  Kold  notes,  created 
April  Olh.andHecuredd  by  trust  docd  dated  April  l3t,Li)13,  (lied  purHuaiit  to  Hec. 
98  (8i  of  the  Companies'  (Consolidation)  Act,  1908,  the  whole  amount  being  now 
isBued.  Property  charged  :  GO.OOO  shares  of  the  5  per  ceat.  mortgage  debenture 
Block  of  the  Montreal  Tramways  Co.,  of  Montreal,  of  the  nggrctcate  value  of 
g6,000,000  ;  10.400  .■SlOO  shares  of  the  capital  stock  of  the  said  company  ;  39,000 
flOO  shares  of  the  common  capital  stock  of  the  Canadian  Light  and  Power  Co.; 
875  SlOO  shares  of  the  common  capital  stock  ol  the  Saraguay  Klectric  and 
Water  Co.;  and  90  per  cent,  of  the  entire  capital  stock  of  the  Dominion  Light, 
Heat  and  Power  Co.    Trustees  :  Batkers'  Trust  Co.,  of  New  York. 

Excliange  Telegraph  Co.,  Ltd.— A  memorandnm  of  satisfac- 
tion in  full  on  June  20tb,  1913,  of  charge  dated  January  14tb,  1910,  securing 
£6,000,  has  been  tiled. 

South   London   Electric  Supply  Corporation,  Ltd.— Issue 

on  June  5tb,  of  ^l.'JOO,  and  on  June  ITth,  1913,  of  £1,300  debentures,  parts  of 
a  series  of  which  x^Jirticulars  have  already  been  filed. 

T.  W.  Vaiighan  &  Co.,  Ltd.— Debenture  dated  June  t;th,  1913, 
to  secure  £),500,  charged  on  the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holder:  F.  C.  Stark,  Bboma,  Malford 
Grove,  f.'naresbrook,  Essex. 

James   Keith   &   lilackman   Co.,  Ltd.— A  memorandum  of 

satisfaction  in  full  »n  June  14th,  1913,  of  debentures  dated  July  2nd,  1907, 
securing  £175,  has  been  filed. 

Electrouiobile  Co.,  Ltd.— Issue  on  May  9th  of  £151  lOs.  and 
on  June  9th,  1913,  of  £150  15s.  debs.,  part  of  a  series  of  which  particulars  have 
already  been  filed. 


CITY    NOTES. 


R.  Waygood  &  Co.,  Ltd. 

Mr.  H.  C.  Walkeb  presided  at  the  annual  meeting  held  on  June 
27th.  at  Cannon  Street  Hotel,  E.G.     He  said   that   at  last  year's 
meeting   it  was  announced   that   they  were  just   completing  the 
erection  of  a  new  factory  for  electrical  work.     This  had  now  been 
finished,  and  the  majority  of  their  machines  had  been  r.earranged 
and  the  factories  reorganised.     The  trading   profit  was   less   than 
last  year,  partly  in  consequence  of  the  disorganisation  during  build- 
ing operations,  and   partly  because  of  the   rise   in  price  of  raw 
materials,  and  while  they  did  not  adversely  criticise  the  Govern- 
ment insurance  scheme,  this  accounted  for  an  additional  expendi- 
ture of  £800  during  the  year  under  review,  which  was  at  the  rate 
of  .4:1,200  a   year.     The  general  charges   were,   however,   propor- 
tionately less,  and  the   figures  were  as   follows  : — Trading  profit, 
£77,520  ;  dividend  on  investments,  £951  ;   and  on  the  other  side, 
general  charges,  iScc,  £50,818  ;  depreciation  on  plant,  &c.,  £2,398,  leav- 
ing a  balance  to  be  carried  down  of  ^25,261,  or  with  the  balance  from 
last  year,  a  total  of  £31,541  ;  from  this  are  deducted  directors'  fees, 
i  £2,800;  dividend  on  preference  shares,  £8,100;   amount  added  to 
reserve,  according  to  Article   132,  £1,500,  leaving    a    balance   of 
I,  £19,141.      They   had   already   paid  an  interim    dividend  on  the 
j  ordinary  shares  at   the  rate  of  5  per  cent,  per  annum,   amount- 
ing   to  ■  £.3,375,     leaving     a     balance     available    of      £15,766. 
After  referring  to  various  lifts  that  had  been  installed  by  the  com- 
pany  during   the  year,   the   chairman   said   that  they  had    seen 
paragraphs  in  the  Press  relating  to  suggested  arrangements  with 
the  Otis  Elevator  Co.,  of  New  York.     He  would  say  that  negotia- 
tions did  take  place,  and  proposals  were  made  to  this  company  by 
the  Olis  Co.,  but  the  terms  were  not  sufficiently  attractive.     The 
liirectors  had  been  in  no  way  responsible  for  the  circulation  of 
,  these  reports,  or  for  the  dealings  iii  shares  which  resulted.     Further 
working  capital  was  required,  in  order  to  meet  the  rapid  develop- 
uent  of  the  business,  and  they  would  at  once  issue  the  remaining 
shares,  giving  the  shareholders  the  first  opportunity  of  taking  them 
ip.   The  further  dividend  now  recommended  (9  per  cent,  per  annum 
or  six  months)  made  the  total  dividend  7  per  cent,  for  the  year, 
ind  £9,691  was  to  be  carried  forward. 

Mr.  E.  p.  Okeden  seconded  the  adoption  of  the  report,  and  it 
vas  carried. 


Chas.  Churchill  &  Co.,  Ltd. — The  general  activity  in 
he  engineering  trades  is  reflected  by  the  increased  profits  of  this 
ompany.  The  company's  net  profits  amounted  to  £35,400,  which 
ompares  with  £23,000  for  the  previous  year,  and  the  dividend  on 
he  ordinary  shares  is  raised  from  20  to  40  per  cent.     A  sum  of 

12,000  is  placed  to  reserve,  as  against  £10,800  a  year  ago,  and 
16  balance  carried  forward  is  also  higher  at  £4,200. — Financial 
.  inen. 


.1 


General  Electric  Co.,  Ltd, — The  report  for  the  year 

ided  March  Slst,  which  reached  us  just  as  we  go  to  press,  shows 
lat  the  net  trading  profits  and  income  from  investments,  ice, 
moiinted  to  £145,261,  compared  with  £133,564  for  the  previous 
?ar.  The  dividend  on  the  ordinary  shares  is  to  be  10  per  cent,  for 
le  year,  as  compared  with  7  J  per  cent,  for  the  previous  year.  It 
ill  be  remembered  that  there  was  an  issue  of  £150,000  6  per 
nt.  preference  shares  during  the  year.  The  meeting  is  to  be  held 
London  on  July  10th. 

Sao  Paulo  Tramway,   Light  and    Power  Co. — A 

yidend  of  2i  per  cent,  on  the  Common  stock  is  aimounced,  payable 
igUBt  1st. 


British    Continental    Electricity  Co.,  Ltd. 

TffK  directors'  reporh  states  that  during  the  year  ended  April  30th 
1913,  211  new  installationB  were  connected,  while  the  number  of 
lamps  added  during  this  period,  calculated  on  the  uHual  basis  of 
8-C.i'.  (carbon),  has  been  1802  (motors  calculated  in  equivalent 
lamps).  After  writing  olf  £177  depreciation  at  the  usual  rates 
in  respect  of  farniture,  tools,  meters,  .tc,  and  £219  depreciation 
of  plant  and  stock,  the  balance  t-tanding  to  the  credit  of  revenue 
account,  after  deducting  the  interim  dividend  paid  on  the  5i  per  cent, 
cumulative  preference  shares  for  the  half-year  ended  October  Slat, 
1912.  and  including  the  amount  brought  forward,  is  £1,384.  out  of 
which  has  been  paid  an  interim  dividend  on  the  ordinary  shares 
for  the  half-year  ended  October  31st,  1912,  leaving  a  balance  of 
£1,284.  Out  of  this  there  is  to  be  paid  a  final  dividend  at  the  rate 
of  5i  percent,  per  annum  on  the  5i  per  cent,  cumulative  preference 
shares  for  the  half-year  ended  April  3<ith,  1913  (£275);  a  final 
dividend  at  the  rate  of  3  per  cent,  per  annum,  free  of  income-tax, 
on  the  ordinary  shares  for  the  half-year  ended  April  30th,  1913 
(£150)  ;  to  the  reserve  fund  £  lOO.leavingto  be  carried  forward  £459. 
During  the  year  all  arrears  of  dividend  on  the  5i  per  cent,  cumu- 
lative preference  shares  have  been  paid  ofF,  together  with  the 
interim  dividend  due  to  October  31st,  1912.  Five  per  cent,  deben- 
tures for  £1,512  have  been  issued  and  subscribed  for  by  the  pref- 
erence shareholders.  £439  has  been  expended  on  capital  account 
during  the  year. 

Prospectuses, — The  Humphrey  Pump  Co.,  Ltd. — The 
list  was  to  close  yesterday  in  an  issue  of  shares  in  this  company, 
which  has  been  formed  with  a  nominal  capital  of  £200,ooO — 
£50,000  in  7  per  cent,  preference,  and  £150,000  in  ordinary  shares 
of  £  1  each.  The  purchase  price  is  £  1 2."),0< lO,  £2.^.uo0  in  preference, 
and  £100,000  in  ordinary  shares,  so  that  after  paying  preliminary 
expenses,  the  whole  of  the  proceeds  of  the  issue  will  be  available  for 
working  capital  and  general  purposes. 

fieorqia- Carolina  Pou-p.r  ^'y.— This  company  is  shortly  to  offer  to 
the  public  §1,590,000  5  per  cent,  first  mortgage  bonds  guaranteed 
unconditionally  by  the  Augusta- Aiken  Railway  and  Electric  Cor- 
poration at  the  price  of  £90  per  cent,  with  bonus. 

Electrical  Apparatun  Co.,  Ltd.— The  business,  A:c.,  of  this  com- 
pany has  been  taken  over  by  one  of  the  same  name  from  June  30th. 
Owing  to  continued  expansion  of  business  and  in  view  of  future 
extensions,  the  new  company  is  making  a  public  issue  of  shares 
(42,700  7  per  cent,  cumulative  preference  shares,  £1  each)  at  par. 
The  bulk,  we  understand,  has  been  already  applied  for  privately. 
The  proceeds  of  the  issue,  if  fully  subscribed,  will  provide  nearly 
£40,000  additional  working  capital.  The  prospectus  will  be  found 
in  our  advertisement  pages  to-day.  The  last  annual  jeport  of  the 
old  company,  showing  very  successful  trading,  appeared  in  our 
issue  of  June  6  th. 

Japan.— The  Kinugawa  Eydraulic  Electric  Co.  has 
declared  a  dividend  of  7  per  cent,  for  the  last  financial  half-year 
and  the  Keihin  Electric  Tramway  Co.  one  of  6  per  cent. 

Mexico  Tramways   Co.— The   directors  have  declared 

a  dividend  of  15  per  cent. 

Mexican  Light  and  Power  Co.— The  directors  have 

declared  a  dividend  of  1  per  cent,  on  the  ordinary  shares. 

Shaw  inigan  Water  and  PoAver  Co.— The  directors  have 

declared  a  dividend  of  li  per  cent,  on  the  common  shares,  being 
at  the  rate  of  6  per  cent,  per  annum,  for  the  quarter  ending 
June  30th. 

Continental.— Frakce.— A  new  company  has  lately 
been  formed  in  Paris,  with  a  capital  of  £80,000  and  the  title  La 
Societe  de  I'Electricito  de  Reims,  to  establish  a  central  electric 
lighting  station  in  the  town  of  Rheims. 

La  Socie'eFrancaise  de  Matiores  laolanteset  d' Applications  Elec- 
trique  is  the  name  of  a  new  company  which  has  just  been  formed 
at  Puteaux  (33,  Rue  Voltaire),  near  Paris,  with  a  capital  of 
£19,500. 

Germany. — The  report  of  the  Gesellschaft  Mix  und  Genest. 
Telephon  und  Telegraphenwerke,  of  Berlin,  for  the  last  financial 
year,  shows  a  net  profit  of  £7,816,  as  compared  with  £6,50l  in  the 
preceding  12  months.  Owing,  however,  to  the  unfavourable  posi- 
tion of  several  affiliated  concerns,  special  depreciations  have  to 
be  made,  with  the  result  that  the  accounts  show  a  total  loss  of 
£60,118.  In  order  to  re-establish  the  business  the  directors  have 
proposed  to  the  shareholders  cO  write  down  the  capital  of  £350,000, 
by  reducing  the  shares  in  the  proportions  of  from  5  to  3. 

Rio  de  Janeiro  Tramway,  Light  and  Power  Co.— 

The  directors  announce  a  dividend  of  U  per  cent.,  payable 
August  Ist. 

Eastern  Extension,  Australasia  and  China  Tele- 
graph Co.,  Ltd.— The  directors  announce  an  interim  dividend 
for  the  quarter  ended  March  31st  of  23.  6d.  per  share,  tax  free, 
payable  on  July  16th. 

Calcutta    Electric    Supply    Corporation,    Ltd.— 

The  number  of  units  delivered  to  consumers,  during  the  five  weeks 
ended  May  30th,  1913,  amounted  to  1,478,251,  cempared  with 
1,267,608  units  in  the  corresponding  five  weeks  of  1912. 

Hobart  Electric  Tramway  Co.,  Ltd.— A  dividend  of 

la.  per  share  is  announced,  payable  on  July  let. 
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Ediiiundsons'  Electricify  Corporation,  ltd. 

The  directors'  report  for  the  year  ended  March  31bt,  1913,  states  that 
the  business  of  the  company  shows  continued  progress.  Dividends 
and  interest  have  increased  by  £3,488,  whilst  the  loss  on  working 
the  local  authorities'  undertaking's  is  reduced  by  £2,029.  On  the 
other  hand,  administration  expenses  have  increased  by  £1,145, 
whilst  gross  trading  profit,  owing  principally  to  the  smaller 
capital  expenditure  of  the  subsidiary  companies,  is  reduced  by 
£2,810.  The  net  profit,  after  providing  for  interest  on  and 
redemption  of  debenture  stocks  amounts  to  £18,900.  The  directors 
paid  in  December  last  an  interim  half-yearly  dividend  at  the  rate 
of  6  per  cent,  per  annum  on  the  6  per  cent,  cumulative  preference 
shares,  and  they  now  recommend  the  payment  of  a  further  half- 
year's  dividend,  making  up  the  full  (!  per  cent,  dividend  on  these 
shares  for  the  year  ended  March  31st  last,  and  that  the  balance, 
£6,9C(i,  be  carried  to  reserve.  It  is  proposed  that  the  6  per  cent, 
dividend  on  the  cumulative  preference  shares  should,  in  future,  be 
paid  half-yearly  on  January  15th  and  July  15th.  The  result  of  the 
scheme  of  capital  reduction  is  shown  in  the  balance-pheet.  The 
ordinary  share  capital  has  been  reduced  by  £l(l(i,(i(K),  and  this 
amount,  together  with  the  reserve  items  of  £136,716  and  £95,705 
appearing  in  last  year's  balance-sheet,  has  been  applied  in  writing 
down  the  value  of  investments  and  in  entirely  writing  off  the  item 
of  goodwill.  During  the  past  year  the  Frome  undertaking  has 
been  taken  over  by  the  company  from  the  Frome  Urban  District 
CouncU. 

From  the  schedule  showing  capital  expenditure  and  gross  profits 
of  subsidiary  and  other  companies  for  the  years  1911  and  1912  we 
extract  the  following  : — 

Gross  profit 
(before  providing  for 
capital  charges  and       Lamps  connected 
depreciation).  {equiv,  33  watt), 

1912.  1911.  19l2.  1911. 

Name.  £  £ 

Alderley 2,842           2,274           24,898           22,866 

Bromley 13,038  13  f 81  107,649  101,276 

Folkestone         ..         ..  16,073  16,539  131,253  124,149 

Guernsey 5.639           3,4eH  112  950  106,078 

Isle  of  Wight     ..  14,171  13  986  155.455  115,987 

Ilfracombe  1,234           1.293           19  936           18,627 

Lymington                   ..  1,896           l,7e9           18  610           17,043 

Melton  Mowbray        ..  2,519           2,282           21.965           21,063 

Newmarhet                   ..  2  559           2,421           27  811           27,(39 

North  I  f  Scotland        . .  6,395           5,782           76,882           71,872 

Ramsgate           ..         ..  3,619           2,676           37  519           34,£48 

Scarboio' trame.          ..  377              804              —                  — 

Salisbury 6,846           6,015           41,621           39.569 

Urban  To 54,265  47,649  677,495  689,737 

Wyccmbe            ..         ..  5,730            5,432            63,505            67,901 

Cromer 1,100              899           15.805           14  271 

Dorking 2,290           2,117           21,908           19.743 

Frome 1.499           1,208           43,745           34,253 

Hamiltcn           ..         ..  3,639           3  261           58,427           52,623 

Surbiton *4,637  *4,363  *42  518  *39,525 

£149,768     £137,364      1,669,952       1,508.170 
*  Figures  for  year  ended  March  31st. 
Total  capital  expenditure,  1912,  £3,001,669  ;  1911,  £2,918,161. 

The  meeting  is  called  for  Thursday,  July  10th. 


Aron  Electricity  Meter,  Ltd. 

Mr.  H,  Hirst  (chairman)  presided  on  Tuesday,  at  Winchester 
House,  E.G.,  over  the  sixteenth  ordinary  general  meeting  of  the 
above  company. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
Vol.  72,  page  1078),  the  Chairman  said  the  shareholders  would  no 
doubt  share  the  satisfaction  the  board  felt  at  the  continued  progress 
of  the  company.  The  year  under  review  had  not  been  one  of 
continued  sunshine,  and  many  a  black  cloud  had  appeared  in  one 
or  other  of  the  territories  in  which  they  operated.  The  rise  in  the 
price  of  raw  material,  political  troubles,  and  labour  unrest,  had  all 
contributed  to  the  anxiety  of  the  board  and  management.  Never- 
theless, the  result  of  the  year's  working  was  exceedingly  pleasant, 

£32,662  was  about  £2,o0(i  ahead  of  laf-t 

represented    the    exact    amount   of    the 

profit,    which    was    £53,000— a    proof 

and    conservative    principles    had     pre- 

year,    which    had    helped    them    in  the 


and  their   net   profit   of 
year.      This    practically 
increase  in    their    gross 
that    the    same    careful 
vailed  during  the  pafct 


past  in  lifting  the  company  from  adverse  conditions  into 
a  flourishing  concern  with  every  appearance  of  continued  progress. 
As  resrarded  the  balance-sheet,  the  items  were  clear,  and  he  could 
not  think  of  any  necessary  comments  except  so  far  as  the  fiist  item 
on  the  credit  side  was  concerned,  namely,  £213,298.  This  item  he 
noticed  from  correspondence  and  inquiries  which  came  to  him  in 
the  course  of  the  year  was  looked  upon  by  many  shareholders  as  if 
it  represented  goodwill  and  patents  only.  The  people  who  cpm- 
plained  most  about  insufficiency  of  details  in  balance-sheets  were 
generally  the  trreatest  sinners  in  the  way  of  reading  them.  This 
item  included  such  solid  assets  as  valuable  freehold  land  in 
Schweidnitz,  Vienna  and  Paris,  very  important  and  expensive 
buildings,  modern  machinery  and  tools.  The  actual  hard  cash 
spent  on  additions  to  these  items  since  the  formation  of 
the  company  amounted  to  a  grand  total  of  £120,000. 
He,  personally,  was  of  the  opinion  that  the  actual  amount 
for  goodwill  and  patents  had  been,  by  very  generous  depre- 
ciation on  the  one  side  and  by  reserves  on  the  other,  reduced 
to  quite  li  normal  and  unimportant  figure.  He  doubted  very  much, 
if  their  property  were  valued  to-day  by  a  conservative  valuer, 
whether  he  could  debit  that  account  with  more  than  £.50,000  for 
goodwill  and  patents.  Perhaps  the  board,  for  the  satisfaction  of 
the  shareholders,  would  arrange  in  the  coming  year  for  such  a 


valuation  to  be  made.  The  only  other  comment  of  utility  which  he 
could  make  was  with  reference  to  the  appropriation  of  the  profits. 
The  directors  had  decided  to  recommend  a  payment  of  a  dividend 
on  the  ordinary  shares  of  7  per  cent.,  or  1  per  cent,  more  than  last 
year.  No  doubt  there  were  those  among  them  who  thought  they 
ought  to  pay  more.  He  wished  to  assure  them  that  the  directors 
had  given  the  fullest  consideration  to  this  problem  ;  the  constant 
increase  of  business  absorbed  their  finances  to  the  full,  and  he 
might  tell  them  that  during  the  period  which  had  elapsed  since 
March  31st,  to  which  date  their  accounts  were  made  up,  their  sales 
had  again  gone  up  considerably,  as  compared  with  the  same  period  of 
last  year.  Whilst  the  business  increased,  the  profits  did  not  show 
entirely  in  cash,  but  largely  in  additional  outstandings  and  btcok 
necessary  to  satisfy  their  customers.  In  addition  to  this,  it  must 
not  be  forgotten  that  the  bulk  of  the  business  of  the  company  was' 
done  in  the  Central  European  countries — Germany,  .Austria,  France 
and  Belgium.  The  war  cloud  which  hung  over  Auttria  had  not 
entirely  disappeared,  and  whilst  they  had  no  fear  of  severe  bad 
debts,  they  had  to  reckon  with  slower  payments  and  increased 
outstandings.  The  present  financial  position  in  other  European 
countries  was  so  well  known,  that  he  was  sure  that  if  they  gave 
that  situation  one  minute's  thought,  they  would  agree  with  them 
that  this  was  not  a  time  when  they  should  part  too  lightheartedly 
with  such  liquid  assets  as  hard  cash.  The  whole  of  the  future; 
welfare  of  the  company  might  be  seriously  affected  by  so  doing. 
He  wished  again  to  thank  Dr.  Aron  and  his  staff  for  the  skilful' 
and  able  manner  in  which  they  had  handled  the  business  durirg 
the  past  year. 

Sir  James  Pender,  Bart.,  seconded  the  motion. 

Mr.  Ashby  said  it  was  impossible  to  be  otherwise  than  satisfied 
with  the  report,  and  the  chairman  had  anticipated  him  in  regard 
to  the  point  he  had  intended  raising  as  to  the  amount  of  the  divi- 
dend. It  was  obvious  that  the  company  was  capable  of  paying 
more,  which  would  increase  the  value  of  the  shares,  but  he  would 
have  preferred  to  submit  to  the  explanation  of  the  chairman. 

Mr.  Fisher,  as  one  of  the  origiral  subscribers,  also  exprespec 
satisfaction  at  the  report,  but  asked  if  the  board  could  not  approach 
the  company's  stockbrokers  with  the  view  of  reducing  the  margir 
at  which  the  shares  were  quoted. 

The  Chaibman  said  he  had  nothing  to  add  to  what  he  hat 
already  said  regarding  the  distribution  of  profits.  They  had  madi 
the  profit,  but  the  safety  of  the  company  was  their  first  considers 
tion.  He  thought  it  was  the  business  of  the  board  to  look  after  Ihi 
business,  and  not  to  concern  themselves  with  the  quotation  of  th' 
shares. 

Mr.  H.  Kahn  pointed  out  that  the  bulk  of   the  shares  were  i) 
the  hands  of  those  who,  having  seen  the  progress  of  the  companvj 
wished  to  hold  them,  and  there  were  very  few  of  the  company' 
shares  floating  about  on  the  market. 

The  report  was  adopted,  and  the  retiring  directors  re-elected. 


at  a  substantial  profit.  The 
securities  of  various  tramway, 
companies  in  which  they  were 
several    allied    or     subsidiary 


1 
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J.  G.  White  &  Co.,  ltd. 

The  annual  meetiner  was  held  on  June  2Gth  at  the  Cannon  Strr< 
Hotel,  Lord  Arthur  Butler  presiding. 

The  Chaieman,  in  moving  the  adoption  of  the  report  (see  Elei 
Rev.,  Vol.  72,  p.  1075),  said  that  it  showed  that  the  compan 
was  maintaining  its  good  record.  The  net  profit  for  the  year  wi 
£88,797,  an  increase  of  £1,691,  and,  with  the  exception  of  1911,  tl 
year  under  review  was  the  most  successful  in  the  company's  histor 
After  making  substantial  additions  to  the  reserve  accounts,  tl 
directors  recommended  dividends  at  the  same  rate  as  for  the  pa 
two  years.  Turning  to  the  assets  side  of  the  balance-sheet, 
would  be  noted  that  the  quick  assets  in  the  form  of  cash,  loans 
call,  and  short  time  loans  pgainst  securitiep,  showed  little  chanj- 
from  last  year's  figures,  the  amount  of  this  form  of  asset  beii  j 
still  nearly  equal  to  the  whole  share  capital  of  the  compan 
Investments  now  stood  at  £163,728,  about  £32,000  less  than  la 
year,  which  was  due  to  the  sale  of  certain  of   their  securities,  ai 

investment    account   included  t 
lighting   and  other  public  utili 
interested,  and  also  the   shares 
companies,    the    most     imports 
of     which    was     the     Municipal     and     General    Securities    C 
which     was     doing      an      increasing     and      successful     financil 
business  and  had  paid  dividends  of  10  per  cent,  on  its  capital,  aftj 
making  liberal  allocations  to  reserves.     The  business  of  thatcc 
pany  had  so  much  increased  that  since  the  date  of  the  ba]aD< 
sheet  its  capital  had  been  further  increased  by  .£50,C00,  all  of  whij 
was  subscribed  by  this  company.      The  Building  Construction  C| 
in  which  the  company  was  interested,  had  during  the   year 
placed  in  voluntary  liquidation,  as  it  was  considered  that  thep] 
conditions  of  the  building  trade  were  such  that  satisfactory  pro 
were  not  likely  to  be  earned.      The  result  of  the  liquidation,  hoj 
ever,  would  be  the  repayment  to  the  company  as  a  shareholder 
an  amount  in  excess  of  the  cost  and  the  balance-sheet  value  of  ' 
shares  held.      In  the  opinion  of  the  directors,  the  investments  I 
been  conservatively  valued,  and  the  interest  and  dividend  reti 
received  upon  them  was  at  a  higher  rate  than  last  year.    The  ite 
of  sundry   debtors  and  works  in  progress,  together  amounted 
£229,018,    an   increase   of   nearly    £157,000  over  last  year.      T 
indicated  a  considerable  amount  of  new  business  which  the  cc 
pany  had  secured  during  the   past  year,  and  they  had  at  pres 
more  contracting,  operating   and  engineering  works  in  hand  tl 
for  some  time  past.      A  considerable  part  of  this  increased  fie 
was,  however,  due  to  the  interest  they  had  taken  in  the  formal 
of  the  International  Light  and  Power  Co.,  Ltd.,  a  company 
was  interested  in  tramways,  lighting  and  power  nndertaki 
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South  America  and  elsewhere.  The  items  of  plant  and  purchase 
of  business  remained  as  before  at  the  nominal  valuation  of  £  1  each. 
Turning'  to  the  debit  side  of  the  balance-sheet,  there  was 
no  item  requirinf;  explanation  other  than  that  of  sundry 
creditors,  now  standing  at  £141,206.  This  was  also  larger 
than  last  year,  and,  like  the  debtor  item  on  the  other  side, 
was  an  indication  of  the  increased  business  they  were  at  present 
doinp.  The  balance  of  profit  available  for  allocation  was  £89,004, 
which  was  £(),691  more  than  the  amount  they  had  to  Deal  with 
last  year.  With  the  balance  brought  in  from  last  account  they 
had  £110,no9  to  deal  with,  out  of  which  the  interim  dividend  of 
£12,000  had  been  paid,  and  the  percentapje  to  staflP  and  directors 
who  were  members  of  the  staff  in  accordance  with  agreements, 
amounting^  to  i;8,10.'>,  leaving  a  balance  of  £89,904  now  available. 
In  the  distribution  of  profits  they  recommended  :  (I)  The  setting 
aside  of  £20,000  to  be  added  to  the  general  reserve  account,  bring- 
ing it  up  to  £120,000  ;  (2)  £10,000  to  be  added  to  the  reserve  for 
equalisation  of  dividends,  making  this  account  £50,000,  or  a  sum 
greater  than  the  12  per  cent,  dividend  on  both  classes  of  ehares  for 
two  years.  Over  one-third  of  the  profit  earned  in  the  year  was 
thus  retained  in  the  various  reserve  accounts,  and  should  enable 
them  further  to  increase  and  develop  the  company's  business.  The 
remaining  profit  permitted  them  to  recommend  the  payment  of  a 
dividend  (after  taki-ng  into  account  the  interim  dividend  paid  in 
January  last)  of  12  per  cent,  on  the  preferred  shares  and  also 
12  per  cent,  on  the  ordinary  shares,  and  a  further  extra  dividend 
of  lOs.  per  share,  or  in  all  62  per  cent,  on  the  ordinary  shares. 
The  amount  carried  forward  would  be  increased  from  £21,212 
to  £22,904.  The  total  of  the  reserve  accounts  and 
unallocated  profits  carried  forward  would  amount  to 
£192,904,  or  almost  equal  to  the  total  share  capital. 
As  he  had  already  told  them,  they  had  more  good  business  in  hand 
than  last  year,  and  the  outlook  appeared  to  them  to  be  favourable, 
although  the  financial  stringency  at  the  present  time  would  un- 
doubtedly have  its  effect  on  new  enterprises  during  the  latter  half 
of  this  year,  and  might  delay  their  progress  and  defer  the  realisa- 
tion of  profits  which  they  would  ultimately  earn.  They  could  not 
expect  in  every  year  to  be  able  to  pay  as  large  dividends  on  the 
ordinary  shares  as  on  this  occasion,  but  he  could  say  that  the  out- 
look was  at  present  satisfactory,  and  they  hoped  that  the  company 
would  continue  to  increase  its  business,  strengthen  its  position  and 
maintain  a  satisfactory  rate  of  return  to  the  shareholders. 

Mr.  W.  C.  Burton  seconded  the  resolution,  and  the  report  was 
adopted  without  discussion. 


Bombay  Electric  Supply  and  Tramways  Co.,  Ltd. 

The  annual  meeting  took  place  on  Tuesday  last  week  at  Kingsway, 
when  Sir  Charles  Ollivant,  K.C.I.E.,  presided. 

In  presenting  to  the  shareholders  the  directors'  annual  report 
(see  Electrical  Review,  Vol.72,  p.  99  0,  the  Chairman  said  that 
1912  had  been  a  gratifying  year.  In  perusing  the  accounts  they 
would  observe  with  satisfaction  that  while  the  total  revenue  for 
the  year  increased  by  £17,394,  the  advance  in  earnings  was 
obtained  by  an  increased  expenditure  of  only  £2,292,  The  net 
revenue  amounted  to  £128,682,  as  against  £113,580  for  1911,  or  an 
increase  of  £15,102,  which  was  equivalent  to  1328  per  cent.  The 
directors  proposed  to  allocate  £30,000  for  payment  of  a  dividend 
(free  of  English  income-tax)  at  the  rate  of  5  per  cent,  per  annum 
(as  against  3  per  cent,  last  year)  to  the  holders  of  the  company's 
ordinary  shares,  and  to  carry  forward  £5,072  to  the  next  account, 
the  dividend  to  be  paid  simultaneously  in  London  and  Bombay  on 
July  1st.  The  directors  had  considered  it  proper  to  increase  by  a 
sum  of  £5,300  the  provision  for  depreciation,  the  advance  being 
mainly  called  for  by  the  additional  plant  installed  in  the  course  of 
1911  at  their  new  Kussara  power  house,  and  by  the  considerable 
extensions  made  last  year  to  their  supply  mains.  The  past  years 
good  results  were  achieved  in  competition  with  a  year 
when  both  the  traction  and  supply  branches  of  their 
business  obtained  special  accretions  of  revenue  from  the  Royal 
visit  to  Bombay.  As  was  pointed  out  last  year,  that  auspicious  event 
led  to  a  very  large  influx  of  visitors  into  the  city  during  the 
last  three  months  of  1911,  resulting  in  record  traffics  on  the 
tramway,  while  the  public  illuminations  and  fetes  brought  con- 
siderable additional  revenue  to  the  electrical  supply  department. 
It  was  all  the  more  satisfactory,  therefore,  that  their  electric 
supply  branch  should  during  1912  have  shown  such  sub- 
stantial progress.  In  1912  they  delivered  to  consumers  (exclusive 
of  supply  to  the  tramways)  4,364,977  units  as  against  3,356,184 
units  in  1911,  or  an  increase  of  30  per  cent.  The  gross  revenue 
of  the  branch  showed  an  increase  of  £14,883,  whilst  the  woiking 
expenses  showed  a  decl;ne  of  £2,681,  The  reduction  in  their 
generating  costs  was  mainly  due  to  the  economies  tftected  by  the 
greater  efficiency  of  the  new  power  station.  Therefore  there  seenud 
every  reason  to  anticipate  that,  unless  they  were  handicapped  by  an 
increase  in  the  price  of  coal,  their  generatirg  costs  would  be  still 
further  reduced  as  their  load  expanded.  With  regaid  to  the 
traction  branch,  it  was  somewhat  disappointing  that  he  could 
not  refer  to  equally  encouraging  returns.  As  they  would 
have  seen  from  the  report,  the  profit,  as  ccmpaied  with  1911, 
showed  a  small  decrease  of  £1,254.  While  the  gross  traffic  receipts 
increased  by  £3,2(0,  the  advance  in  working  expenses  more  than 
absorbed  this.  The  increase  in  expenditure  was  mainly  occasioned 
by  the  thorough  cveibaul  of  thtir  rdling  stock  last  year.  While 
■  they  had  been  able  piogresfeively  to  extend  their  mains  they  bad 
been  unable  to  make  any  extensions  oi  their  tramway  lines  for  five 
years.  Seveial  new  slieets  were  new  approaching  ccmpleticn,  and 
the  laying  of  tramway  lines  in  Ecme  of  them  would  certainly  prove 


an  advantage  to  the  city,  which  would  no  doubt  be  undertaken  by 
the  company,  subject  to  their  obtaining  the  couHent  of  the  Cor- 
poration to  such  a  scale  of  fares  as  would  reasonably  justify  the 
company  in  incurring  the  necesfary  outlay.  With  regard  to  their 
investments  belonging  to  the  depreciation  and  sinking  fund?,  they 
were  as  usual  taken  in  the  balance- sheet  at  cost  price.  Consequent 
upon  the  acute  depression  which  had  ruled  for  some  time  past  on 
the  Stock  Exchange,  there  had  been  in  the  case  of  soire  of  the 
shares  a  slight  decline  in  value,  but  as  their  investments  had  been 
carefully  selected  he  felt  sure  their  value  would  increase  as  soon  as 
a  healthier  tone  pervaded  the  Stock  Markets.  He  moved  the  adop- 
tion of  the  report. 

Mb.  F.  W.  Chanter  seconded,  and  the  motion  was  carried  «»»»/, 


con. 


Mr.  E.  Gabcke  proposed  the  re-election  of  Sir  Chas,  Ollivant 
and  Sir  Walter  Hughes  as  directors.  This  was  seconded,  and  car- 
ried unanimously. 


Globe  Telegraih  and  Trnst  Co.,  ltd. 

The  annual  meeting  took  place  on  Tuesday  last  week  at  the 
offices,  Electra  House,  E.C.,  under  the  presidency  of  Sir  J.  Wolfe 
Barry,  K.C.B.  (chairman). 

The  Chairman  said  that  there  had  been  some  change  since  their 
last  meeting,  but  that  must  be  expecttd  in  a  trust  company  such  as 
that,  as  they  were  dependent  practically  upon  the  inctme  from  the 
various  concerns  in  which  their  capital  was  invested.  Taking  the 
net  result,  they  had  not  had  an  unsatis-factory  year ;  while  there 
had  been  losses,  there  had  been  gains  as  well.  The  net  receipts, 
after  deducting  working  expenses,  amounted  to  i;  209,828.  which 
was  a  slight  decrease  over  the  preceding  year,  but  with  the  balance 
of  £27,997  brought  forward  as  shown  by  the  balance-sheet  there 
remained  a  total  of  £237,825.  They  had  paid  their  usual  quarterly 
dividends,  which  absorbed  a  sum  of  £131,085.  The  directors  now 
recommended  the  payment  of  a  dividend  of  3s.  per  share,  less 
income-tax,  on  the  preference  shares,  making  with  previous  dis- 
tributions a  total  dividend  for  the  ytar  on  those  shares  of  6  per 
cent,  per  annum,  and  6e.  per  share  net  on  the  ordinary 
shares,  making,  with  previous  distributions,  a  total  dividend 
on  those  shares  of  6  per  cent.  net.  Those  dividends 
would  absorb  the  sum  of  £79,922,  leaving  a  balance 
of  £26,817  to  be  carried  forward  to  the  next  account.  Their 
list  of  investments  they  would  find  had  been  altered  scme- 
what.  First,  £4,500  of  the  Anglo-American  Telegraph  Co.'b 
preferred  stock  had  been  sold  and  15  of  the  certificates  of  the 
Submarine  Cable  Trust  had  been  drawn  for  payment  at  £120  per 
certificate,  and  the  money  had  been  re-invested.  There  had  been  a 
slight  reduction  from  the  Anglo-American  Co.'s  stock  which  was 
caused  by  a  dividend  of  6  per  cent,  being  guaranteed  by  the 
Western  Union  Co.  which  took  them  over.  There  had  been  also  a 
decrease  in  the  yield  of  the  United  States  Direct  Telegraph  Co , 
which  was  caustd  through  a  slight  decrease  in  their  dividend 
occasioned  by  an  extra  expenditure  on  cables.  They  had,  however, 
sold  some  of  the  share;  and  re-invested  the  money  at  a  higher  rate 
of  interest,  which  would  also  account  for  the  difference  in  the 
returns.  They  had  also  had  gains,  one  being  an  increased  dividend 
from  the  Great  Northern  Telegraph  Co.s  stock,  and  another  from 
the  Mackay  Co.'s,  The  Telegraph  Construction  and  Maintenance 
Co,  had  also  declared  a  larger  dividend,  which  meant  an  additional 
£1,000  to  them  ;  150  extra  shares  had  been  bought  in  that 
company,  which  brought  in  an  extra  £3oii.  He  had  pleasure  in 
reporting  a  slight  decrease  in  their  working  expenses  this  year, 
and  their  investments  showed  a  present  market  value  of  Siome- 
thing  like  £200,000  over  cost  price. 

Sir  James  Pender  seconded  the  adoption  of  the  report,  and 
Sir  John  Wolfe  Barry  was  re-elected  chairman. 


Chilian  Electric  Tramway  and  Light  Co..  Ltd. 

The  fifteenth  ordinary  general  meeting  of  this  company  was  held 
on  Thursday  last  week  at  the  offices,  London  Wall  Buildings,  E.C, 
Mr,  Ludwig  Breitmeyer  in  the  chair. 

The  Chairman,  in  proposing  the  adoption  of  the  report,  said 
that  the  credit  balance  of  the  year— £  16:;,542— again  compared 
most  favourably  with  that  of  the  previous  year,  which  amounted 
to  £135,978,  In  consequence,  they  were  able  to  plice  £60,000  to 
the  renewals  r<^serve  account  and  £7,000  to  insurance  suspense 
account,  and  sufficient  funds  were  lett  to  declare  a  dividend 
of  6  per  cent,  for  the  year  1912  on  the  preference 
shares,  amounting  to  £:!9,(»00,  and,  further,  to  pay  the  full 
arrears  of  dividend  of  6  per  cent,  lor  the  year  1901,  and  5  per  cent, 
for  the  year  1902,  amounting  ta^'ther  to  £60,500,  Alter  making 
those  provisions  they  carried  loiwarda  balance  of  .£8,381,  The 
outstanding  balance  of  ouj^u.aiive  dividends  still  in  airear  on  the 
preference  sLbres  nad  n  .w  d.  i  reduced  to  £202,500,  iid  he  looked 
forward  lo  xeing  ttiat  snm  finally  wiped  out  at  tn  early  date. 
Again,  for  the  year  they  bad  the  pleasure  of  sulmittirg  record 
figures  for  both  tramway  traffic  and  light  and  power  receipts.  In 
the  year  under  review  102,677,482  passengers  were  carried,  which 
was  an  increase  of  10  millions  over  the  previous  year, 
which  in  itself  was  a  record  ;  while  the  receipts  showed  an 
advance  of  1  million  pesos.  Owing  however,  to  the  increased 
expenditure  in  higher  wages  and  the  very  low  tariff  which 
they  were  bound  to  maintain  by  the  terms  of  their  concession, 
the  profit  on  the  tramway  undertaking  waf,  in  the  opinion  of  the 
directors,  hardly  an  adequate  return  »  n  the  very  large  capital  in- 
vettcd.      The  question  of  the  taiiff  -kas  receiving  the  very  earnest 
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attention  of  the  board,  and  nn  opportunity  would  be  nefrlected  of 
endeavouring:  to  g^et  a  modification  of  the  concet-sion  from  the 
municipality.  The  receipts  from  the  litrhting:  and  power  depart- 
ment amounted  to  6i  million  pesos,  ag:ainst  r>J  millions  in  li)H, 
which  grave  satisfactory  evidence  of  the  grreat  development  of  that 
branch  of  the  business.  The  increase  in  the  consumption,  both  of 
lipht  and  power,  by  the  inhabitants  of  Santiagfo  was  a  very 
grratifyingf  feature  of  their  industry,  and  he  looked  with  confidence 
to  still  further  expansion,  and  to  that  end  they  were  making 
important  additions  and  alterations  to  their  existing  installations. 

Mr.  V.  RiBTON  TUKNEK   seconded  the   motion,   and  the  report 
was  adopted. 


STOCKS    AND    SHARES. 


Tuesday  Evenlngi 

The  turn  of  the  half-year  has  brought  a  slight  amount  of  relief 
to  the  Stock  Exchange  so  far  as  the  monetary  stringency  is  con- 
cerned, and  the  crisis  of  the  past  few  weeks,  financial  and  political, 
was  regarded  as  happily  over.  Then  the  quarrels  between 
Bulgaria,  Servia  and  the  rest,  came  to  upset  prices  again. 
Members  have  got  so  used  to  the  idea  of  these  Balkan  States  being 
at  one  another's  throats,  that  they  are  content,  however,  to  pay 
less  heed  to  what  developments  there  may  be,  and  prices  are 
much  better  in  the  markets  now  than  was  the  case  a  fort- 
night ago. 

One  striking  example  of  the  change  which  has  come  over  things, 
is  to  be  seen  in  the  way  in  which  purely  investment  stocks  and 
shares  have  responded  to  the  altered  conditions.  Hundreds  of 
securities  were  marked  p.v  dividend  in  the  Stock  Exchange  lust 
Friday  and  to-day  (Tuesday),  and  in  a  great  number  of  cases  the 
deductions  have  been  partially  recovered.  This  may  be  seen  in 
some  of  the  quotations  given  in  our  own  lists.  Stock  Exchange 
dealers  report  that  there  is  a  demand  for  stocks  and  shares,  where 
a  little  while  ago  only  sellers  obtained.  It  is  worth  noticing 
that  the  electric  light  share  market  shows  a  number  of  rises  of 
about  \  in  extent,  a  clear  indication  of  the  way  in  which  the 
investor  is  on  the  look-out  for  cheap  stock. 

Most  of  these  improvements  are  due  to  the  market  realising  that 
there  were  very  few  cheap  shares  about,  and  that  for  these  there  is 
noticeable  inquiry.  In  consequence,  jobbers  have  put  up  the  prices, 
and  it  is  doubtful  whether  buyers  of  substantial  amounts  would 
be  able  to  fill  their  orders  even  at  the  present  quotations.  Rises  of 
i  have  occurred  in  Metropolitan  Preference,  Westminster  Ordinary 
and  Preference,  London  Preference,  and  County  Ordinary.  City 
"Lights"  regained  last  week's  loss  of  lOs.  St.  James  advanced 
53,,  and  so  did  Charing  Cross  shares.  The  market  is  distinctly  a 
good  one. 

A  feature  of  the  past  few  days  has  been  a  fresh  rise  in  the  price 
of  Marconi  shares.  This  was  started  by  the  bears  covering,  upon 
the  announcement  that  the  company  had  concluded  an  important 
contract  for  the  Norwegian  Government,  which  contract,  by  the 
way,  has  this  week  been  ratified  in  the  Norwegian  Parliament.  In 
addition  to  this,  however,  expectations  are  current  that  the 
company  will  be  able  to  cancel  its  present  contract  with  the  British 
Government,  and  to  substitute  a  fresh  one,  which  shall  be — 
according  to  rumour — on  terms  more  advantageous  to  the  company 
than  the  present  one.  A  third  bullish  factor  is  the  hope  of  a  good 
dividend,  as  to  which  doubts  should  be  set  at  rest  before  these 
notes  appear.  The  estimates,  as  we  stated  before,  range  from  any- 
thing up  to  20  per  cent.  With  the  price  |of  the  parent  shares,  there 
has  improved  the  Preference  quotation  as  well.  Americans  are 
e.c  the  dividend,  equal  to  about  4|d.  per  share,  and  the  price 
is  steady  at  about  16s.  3d.  Canadians  have  scarcely  moved  from 
their  previous  level  of  10s.  3d.  The  market  is  once  more  active, 
and,  at  the  time  of  writing,  fairly  buoyant,  though  how  long  this 
is  going  to  remain  so  only  a  tipster  would  care  to  prophesy. 

Another  stock  around  which  there  has  been  increased  speculation 
is  National  Telephone  Deferred,  the  price  jumping  up  to  25i  a  day 
or  two  ago.  Something  ought  to  be  known  this  week  as  to  the 
amount  which  holders  of  the  Deferred  residue  are  likely  to  get  in 
virtue  of  the  Government  purchase  price.  Reuters  remain  dull,  a 
fall  of  5s.  carrying  back  the  price  to  9J  middle.  Renter's  Bank, 
Ltd.,  was  registered  last  week  with  an  authorised  capital  of  a 
million  pounds  in  shares  of  £10  each. 

The  Telegraph  market  is  steady,  with  improvements  in  Anglo- 
American  Preferred  and  Direct  United  States  Cable  shares.  West 
India  and  Panama  first  Preference  fell  back  to  9f ,  so  that  both 
classes  of  Preference  shares  are  standing  at  the  same  level.  Divi- 
dend deductions  from  the  Debenture  stocks  in  this  department 
were  partially  recovered  in  various  cases.  The  Telegraph  manu- 
facturing shares  are  very  steady. 

The  feature  in  the  Latin- Canadian  group  is  a  substantial  re- 
covery in  British  Columbia  Electric  Railway  stocks.  Released  from 
the  pressure  to  sell  which  depressed  prices  badly  last  week,  the 
Deferred  stock  has  rebounded  5  points,  and  the  Preferred  2,  while 
the  5  per  cent.  Preference  rose  I  J.  In  the  cases  of  the  first  two, 
the  gains  have  not  wiped  out  the  entire  loss  of  the  previous  week, 
although  they  have  gone  some  way  towards  it.  The  company's 
4i  percent.  Debenture  stock  rose  IJ. 

Mexican  securities  are  still  somewhat  out  of  favour.  The  Tramway 
shares  are  down  3,  though  the  company's  6  per  cent,  first  mortgage 
bonds  are  1  up.  Rio  Tramway  Bonds  are  harder.  Brazilian  Tractions, 
moving  pretty  actively,  have  been  down  to  87J  and  up  to  90i, 
closing  this  evening  at  87J,  with  a  fall  of  2i  on  the  week.  The 
Anglo-Argentine  descriptions  are  mostly  ex  dividend,  with  the 
deductions  partially  recovered.  Victoria  Falls  Preference  shares 
have  given  way  in  connection  with  further  weakness  in  the  Kaffir 


market,  induced  by  the  extension  of  a  strike  on  the  Rand.    The 
price  is  now  e.r  the  dividend  of  Is.  2fd. 

In  the  Manufacturing  group,  the  quotation  e.r  dividend  of  Brush 
Second  Debentures  serves  to  direct  attention  to  the  remarkably 
high  yield  which  the  stock  pays  at  its  present  price,  a  return 
which,  of  course,  is  in  itnelf  in  the  nature  of  a  cautionary  signal. 
The  Prior  Lien  Debenture  is  also  e.v  dividend,  and  the  yield  works 
out  to  6^  per  cent,  on  the  money  at  the  present  price.  Cromptona 
are  now  quoted  0-^^,  some  of  the  shareholders  not  liking  the  idea  of 
reorganisation,  but  the  Debenture  stock  retains  its  rise  of  last  week. 
Babcocks  &  Willcox  at  3  have  recovered  their  slight  loss.  The 
Rubber  market  showed  pronounced  strength  upon  the  scrambling 
in  of  the  bear  brigade  after  the  Stock  Exchange  settlement  had 
served  to  reveal  the  extent  of  the  "  short  "  account.  Most  of  the 
rise  has  been  held.  This  week's  auctions  were  noticeable  for  the 
comparatively  small  amount  put  up  for  sale,  this  being  due  to  the 
fact  that  a  laree  quantity  did  not  arrive  in  time  for  it  to  be  listed 
in  the  present  catalogue. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  oircumstances. 


Wednesday,  July  2nd. 


CHEMICALS.  &0. 


a  Aold,  Hydroohlorlo  . .        . ,  per  owt. 

m     II     Nitric „ 

a     „     Oxalic  per  lb, 

a     „      Sulphuric per  cwt, 

m  Ammoniac  Bal         „ 

a  Ammonia,  Muriate  (large  crystal)  per  ton 
« Bleaching  powder  . .         ..         ..  „ 

a  Bisulphide  of  Carbon      . .        . .         „ 

a  Borax „ 

a  Copper  Sulphate „ 

a  Lead,  Nitrate         „ 

a      II      White  Sugar  . .        . .         „ 

n      I.      Peroxide „ 

e  Methylated  Spirit per  gal. 

a  Potassium,  Bichromate,  in  casks  per  lb. 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a        II       Chlorate per  Ibi 

a        II       Perchlorate        , .        . .         „ 
a  Potassium,  Cyanide  (98/100  %) . .         „ 
(for  mining  purposes  only) 

a  Shellac  per  cwt, 

a  Sulphate  of  Magnesia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .         „ 
a        „         Recovered         . .        . .         „ 

a        „        Lump 

a  Sodai  Caustic  (white  70/72  %)   . .         „ 

a      II     Chlorate        per  lb. 

a      „     Crystals         per  ton 

a  Sodium  Bichromate,  casks       . .  per  lb. 


METALS,  &c. 

b  Aluminium  Ingots,  in  ton  lots  . .  per  ton 
b          II          Wire,  in  ton  lots  ) 

(1  to  14  S.W.G.)  J  " 

b  II  Sheeti  in  ton  lots   . .         „ 

p  Babbitt's  metal  ingots     . .        . .         „ 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  lb, 
c      II     Tube  (brazed)         , .        . ,         „ 
c      II         I,     (solid  drawn)           . .         „ 

c      ,1     Wire,  basis 

c  Copper  Tubes  (brazed) 

c 

g       „      Bars  (best  selected)      . .  per  ton 

g 

d 

d 

d      ..  .. 

d      u  _  n  H.C.  Wire    per  lb. 


(solid  drawn) 
Bars  (best  selected) 

Sheet  

Rod 

(Electrolytic)  Bars 

„  Sheets     . . 

„  Bods 

„  H.C.  Wire 

/  Ebonite  Rod  

/       „        Sheet         

a  German  Silver  Wire 

b  Gutta-perchai  fine 

b  India-rubber,  Para  fine  . , 

/  Iron  Pig  (Cleveland  warrants)  . . 

/     „    Wire,  galv.  No,  8,  P.O.  qual. 

g  Lead,  Lnglish  Pig 

at  Manganin  Wire  No.  28  . .        . . 

g  Mercury        

e  Mica  (in  original  oases)  small  . . 
e      II  „  „      medium 

c     II  II  II      large   , , 

o  Nickel,  sheet,  wire,  &c 

p  Pbc3phor  Bronze,  plain  oaetings 
p         „  „    rolled  bars  &  rods 

p         „  „  rolled  strip  &  sheet 

o  Platinum      

d  Sllioium  Bronze  Wire 

r  Steel,  Magnet,  in  bars 

g  Tin,  Block  (English) 

a    ,1     Wire,  Nos.  1  to  16    . . 

p  White  Anti-friction  Metals 

k  Zino,  Bh't(VieilleMontagnebnd.) 


ppr  ton 


per  lb. 
per  hot. 
per  lb. 


per  oz. 
per  lb, 
per  ton 

II 
per  lb, 
per  ton 


£96 

£in  6  8 

£126 

£50  to  £221 

Sid. 

9id. 

8?d. 

8Jd. 

Hid. 

lofd, 

£80 

£80 

£80 

£69 

£86 

£74  15 

9Jd, 

4/6 

4/- 

1/10 

7/-  to  8/. 

3/10 

56/8 

£14 

±■19  15 

6/6 

£7  10 

6d.  to  3s, 

B/6  to  6/- 

7/6  to  11/- 

3/6  to  4/6  nom. 

1/1  to  l/3i 

l/OJ  to  l/a 

l/2i  to  1/5J 

186/- 
9d.  to  lOid. 

£66 
£195  to  £196 

2/7 

£50  to  £928 

£25 


Qaotatlons  sappUed  by— 


Latest 

Fortnight's 

Price. 

Inc.  or 

5/- 

•  • 

22/- 

•  • 

2|d. 

■  • 

6/6 

,, 

42/- 

•  • 

£2910 

,  , 

£6  6 

,  , 

£16 

£17  10 

,  , 

£22  10 

£27  10 

,, 

£26 

^  , 

£33 

•  • 

2/6 

,  , 

m- 

•  ■ 

£22  10 

ad. 

4d. 

7|a. 

•  • 

85/- 

•  • 

£410 

.. 

£8  10 

£2  inc. 

£6  10 

,^ 

£6 

£10  5 

Bid. 

•  • 

£8  6 

8d. 

•  • 

Jd.  inc. 
|d.  dec. 
Jd.  dec. 
|d.  dec. 
Jd.  dec. 
Jd.  dec. 
£2  dec. 
£2  dec. 
£2  dec. 
£1  dec. 
£1  dec. 
10/-  dec. 


Id.  inc. 
lid.  inc. 

£1  6s*  dec 


dec. 
£13"dec. 

£2  5  dec. 


a  G,  Boor  &  Co. 

b  The  British  AIumlDlnm  Oo.|  Ltd. 
c  ThoB.  Bo'ton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  A  Sons. 
/Indla-Rubber,  Gntta-Peroha   and 
Telegraph  Works  Co.,  Ltd. 

f  James  A  Sbakspeaiei 
Hdwkrd  Till  A  do. 


/  Boiling  A  Lowe. 

k  Morris  Aehby,  Ltdi 

I  Richard  Johnso  i  A  Nephew,  Ltdi 

at  W.  T.  Q)over  A  Co.,  Ltd, 

a  P.  Ormiston  A  Sons 

o  Johnson,  Maithey  A  Co.i  Ltd< 

p 

r  Wi  r,  Dennis  A  Oo. 
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ENGLISH    ELECTRICITY   SUPPLY   AND  POWEB   C0MPA5IE8. 


NAME. 


Bonmemoath  A  Poole,  Old,    .. 

Do.    4i%PreI 

Do,    Second  6  %  Fret. 

Do.    4i%  Deb.  Slook.. 
Brompton  i  EenBlngton,  Ord... 

Do.    T%Oani.  Pre! 

Central  Electric  Bopply,  i  %\ 

Gnar.  Deb.  | 

Charing  CrosB,  West  End  A  City 

Do.    41  %  Cum.  Pref 

Do.     •^6ty     Undertaking"! 
4i  %  Com.  Pref.  / 

Do.         Do.  4%  Deb 

Chelsea,  Ord 

Do.    4^%  Deb 

City  of  London,  Ord 

Do.    6  %  Cnm,  Pref 

Do.    6%  Deb 

Do.    4i  %  Second  Deb. 
Cotmty  of  London,  Ord 

Do.    6%  Pref 

Do.    4)%  Deb 

Do,    4$  %  Second  Deb. 
Edmondson'B,  Ord.         ..        .. 

Do.    6%  Cam.  Pref 

Do.    6%  Non-Gum.  Pref.      . . 

Do.    4i  %  First  Mort.  Deb.  .. 
Folkestone 

Do.    6%0iun.  Pref 

Do.    41%  First  Deb 

Bora 


Stock 

or 
Share. 


10 

10 

10 

stock 

6 

6 

100 

6 
6 


100 

6 

Stock 

10 

10 

Stock 

100 

10 

10 

stock 

Stock 

jea 

6 

6 
100 

6 

6 
100 

6 


DlTldends 
tor 


1911 

? 

10 

1 

4 

6 

4 
4 

6 

H 
8 
6 
6 

4i 

6 
6 

I 

Hil 

1^ 
6 

4i 

9 


1919 

6 

10** 

7 


6+ 

*i 

4 
4 

4t 

9** 

6 

6 

? 
6 


Closing 

Quota  tlona 

.July  Ist. 


6 

If 


9i-  lOJ 

b5-  9| 
ici-  log 

9'i  —  96  xd 

as-  9i 

8i-    8] 

94  —  97 

<i-    43 
4i-    41 

8^    4xd 

90  —  92 
4f-    6i 

94  —  97  xd 

15  —  16i 

12  —  18 
118i-117Jxd 

98   -100  xd 

lOi-  11 

lli-  11 J 
102  —104  xd 

98  —101 

H-    2i 
88  —  86 

4^    6 

4^    6 
90  —  92 

7i-    71 


BlBe 

+  or 
FaU 


+  i 
+  J 

+  i 


+  i 


Preeent 

Tleld 

p.e. 


*  1.  d. 

6  17    1 


12    4 

12  11 

13  9 


4    3    6 

6    5    8 
4  14    9 

6  12    6 

4  7  0 
4  15  8 
4  12  9 
6  9 
4  12 
4    6 

4  10 
6    9 

5  2 
4  6 
4    9 

Nil 
3    6    8 


6  4  8 
6  0  0 
6  0  0 
4  17  10 
6  16    a 


NAME, 


Btoe  Praaent 
•f  or     n«id 
Fall      p.e. 


Kensington  A  Enlgbtsbrldge,  Ord 

Do.    4%  Deo 

Kent  Elec.  Power,  4^  %  Deb.  .. 
London  Electric,  Ord.    .. 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.    .. 
Metropolitan         

Do.    41  %  Cnm.  Pref 

Do.    4(  %  First  Mort.  Deb. .. 

Do.    84%  Mort.  Deb 

Horth  Metropolitan  Power  Sop- 1 

ply,  6  %  Mortgages  (Red.)i 

Hotting    Hfil,    6  %  Non-Cam.  i 

Pref.; 

Oxford  

St.  James'  and  Pall  MaU,  Ord. 

Do.    7%  PreJ 

Do,    8i%Deb 

South  London,  Ord 

Do.    6  %  First  Mort,  Deb.    .. 
Booth  Metropolitan,  7  %  Pref,.. 

Do.    4*  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do,    6%  Cum.  Pref 

Do.    4i  %  First  Mort.  Deb. .. 
Westminster,  Ord 

Do.    44%Oiun.Prel 


U 

6 
6 
6 

100 
4 

100 
1 

100 

£B 
6 

100 
6 
• 


B 

B 

6 

6 

n 

6+ 

10 

lOf 

7 

7 

84 

84 

6 

6 

6 

6 

7 

7 

Ji 

4 

a 

: 

a 

4 

10 

10 

4 

4 

9i-  10)  xd 


•  14    8 


:i 


9 

1 

8 

10 

8 

0 


17  11 
10    6 


8  e 

17    8 
7  10 


COLONLiL  AUB   FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Alelalde,  6%Pref 

Cacntta,  Ord.        ..        .. 

Do.    5  %  Pref 

C  tlgary  Power,  Ist  Mort.  BdB. 
C  madian  Oen,  El,  Com, 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and T.,  Ord. 

Do,    5%  Deb 

Elec.  Lt.  andP.  of  Ooobabamba,  \ 

S  %  Bonds  j 

Bleo.  Supply  yiotcria,  6  %  Ist ) 

Mort,  Deb.  f 

Bleo.  Dot.  Ontario,  6   %   Ist) 

Mort,  Bonds  / 

Kalgoorlle  Elec.  P,  and  L,,  Ord. 

Do,    6%  Pref 

KamlniBtiqnla  Power,  6%  Q.  Be, 

Madras,  Ord.         

Melbourne,  6  %  1st  Mort.  Deb, 
Mexican  El,  Lt.,  6%  let  M.  Eds, 
Mexican  Lt.  &  Power,  Common 

Do,    7%  Cnm.  Pref 

Do,    6  %  Ist  Mort,  Qold  BdB. 


6 

6 

6 

6 

84 

84 

6 

6 

6 

100 

6 

6 

8100 

7 

7 

eioo 

7 

7 

1 

3 

6 

100 

6 

6 

100 

6 

6 

100 

6 

6 

$600 

6 

6 

10/- 

Nil 

1 

6 

6 

8600 

6 

6 

6 

Nil 

100 

6 

6 

,  , 

6 

6 

$100 

4 

*l 

$100 

7 

7 

•  • 

6 

B 

6-61 

6  14    8 

H-    71 

•  • 

6  15    3 

m-  5,3, 

,  , 

4  16    5 

91  -  93  xd 

6    7    6 

108  —112  xd 

434 

6    5    0 

118  —123 

6  18  10 

i-    ^i 

,  , 

6    3    1 

134-  954 

•  . 

6    4    9 

90  —  92  xd 

•  • 

6  10    6 

874-  904 

6  10    6 

92  —  94 

-4 

6    0    5 

^-     A 

,  ^ 

Nil 

99  -101  xd 

,  , 

9  12    0 

-H 

4  19    0 

li-    li 

,  , 

,  , 

102  -105  xd 

•  f 

4  16    3 

764-  794  xd 

•  • 

6    5    9 

67  -  70 

,  , 

6  14    4 

96  -100 

,  , 

7    0    0 

87  —  90 

6  U    1 

Monterey  BIy.  Light  A  Power, ) 

6  %  1st  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power  .. 

Northern^  Lt.,  Power  and  Coal,  1 

6  %  iBt  Mort.  Bonds  / 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 

Do.    6  %  Deb.  Stock    . . 

Roy,  Eleo,  Co,,  Montreal,  44  % ) 

1st  Mort.  Deb.  j 

Shawinigan  Water,  Capital 

Do,    6  %  Con.  1st  Mort,  Bonds 

Do,    44%  Per.  Deb 

Toronto  Power,  4*  %  Deb, 
Vera  Orue  Lt,,  P,  and  T,,  6  % ) 
1st  Mort.  Deb.  j 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt,, ) 
UtMort,  6%aold/ 


100 

6 

6 

$100 

8 

9+ 

$500 

6 

6a 

Stock 

10 

10 

Do. 

6 

6 

Do. 

6 

6 

100 

4 

4 

$100 

6 

£4 

$600 

6 

6 

:  stock 
Do. 

3 

S 

100 

6 

6 

1 

Hid, 

I7§d. 

100 

6 

6 

78  —  81 

210  —220 

15  —  25 

207  —217 
102  —107 
97§-  99*  xd 

100  —102 

126  —130 
10t4-lC64xd 

98  —100 

97  —100 

9?4-  92ixd 

n-   U^^ 

106  -108 


6    3    6 
4    1  10 


4    8  0 

E    9  1 

4  19  6 

4    8  8 


4  0 
4  14 
4  10 
4  10 


6    8    1 


5  11 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


A  naiOD  Telegraph 

Do,    6%  Deb.  Red 

Anerloan  Telep.  <Jt  Teleg,,  Cap, 

Do,    Oollat.  Trust 
A  iglo-Amerlcan  Telegraph 

Do,    6%  Pref 

Do,    Def 

Aiglo- Portuguese  Tel.,  6  %) 
Mort,  Deb.  / 
Oblli  Telephone  . . 
Oommeroial  Cable,  Btlg,  4%  Deb, 
Cuba  Telegraph 

Do,    10%  Pref 

Direct  Spanish  Telegraph,  Ord, 

Do,    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct  W,  India  Cable,  44  % ) 
Reg.  Deb,  / 
Eastern  Telegraph,  Ord.  Stock 

Do,    84%  Pref.  Stock.. 

Do.    4%  Mort,  Deb 

Eastern  Extension 

Do.    4%  Deb 

Oast  and  B.   Africa  Tel.  4  %> 

Mt.  Db.  MaurltluB  Sub.  j 

Qlobe  Telegraph  and  Trust      . 

Do.    8%  Pref 

Breat  Northern  Telegraph       . 
Indo-European  Telegraph 
Uackay  Companies  Common  . 

Do,    4%  Cum,  Pref.    .. 
Marconi's  Wireless  Telegraph 

Do,    1.%  Cnm,  Partio.  Pref. 


10 

4 

4+ 

stock 

6 

6 

$100 

8 

8 

$1000 

4 

4 

Stock 

8 

8 

Do, 

6 

6 

Do, 

80/- 

30/. 

100 

B 

B 

6 

7 

8 

Stock 

4 

4 

10 

6 

6 

10 

10 

10 

6 

4 

4f 

6 

10 

10 

10 

6 

4 

100 

4 

4 

Stock 

7 

7+ 

Do. 

84 

84 

Do, 

4 

4 

10 

7 

7 

Stock 

« 

i 

86 

1 

« 

10 

6 

6+ 

10 

6 

6 

10 

18 

20 

36 

18 

13 

$100 

6 

6 

$100 

4 

4 

1 

30 

,  , 

1 

17 

•  • 

61-    78 
934-  9fixa 

129  -132 "xd 
89  —  91  xd 
61  —  64 

108J— 109J 

asj—  23l 

104  —106 


m- 

7}i! 

83  - 

85  xd 

8i— 

9i 

15S- 

16; 

IE 

3| 

7 

64 

98  —100  xd 

123  —131 
74  —  76 
90A-  92J 
124-  13 
91  —  93 

984-1C04 

lOJ-  17}  xd 
12i-  12a  xd 
80  —  82  xd 
55  —  57 
80  —  83 
67  —  70 

3ii-  m 

3  —    Sj 


tt 


6    3  0 

6    4  9 
6    13 

4    8  0 

4  13  9 

6    9  10 

6    6  4 

4  15  3 

6    1  1 

4  13  7 

6    6  4 

6  19  4 

6    6  8 

6  18  0 

6    3  1 

4  10  U 

6    6  10 

4  13  1 

4  8  5 

5  7  8 
4    6  0 


8  11 


6    7  7 

4  15  1 

6    6  0 

6  14  0 

6    0  6 

6  14  4 

6    6  0 

6    4  7 


Monte  Video  Telephone,  Ord. .. 

Do,    6%  Pref 

New  York  Telep.,  41%  Gen.  Bnds. 
Oriental  Telep,  and  Elec,         .. 

Do,    6%  Cum.  Pref 

Do,    4  %  Red.  Deb 

Pacific  and  European  Tel,,  4  % ) 
Quar,  Debs.  J 

Renter's       

Submarine  Cables  Trust 
Telephone  Co,  of  Egypt,  44  %  1 
Deb.  Red./ 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  .. 

Do,     4  %  Debo.,  1  to     ,6001 
guar,  by  Bras.  Sub.  Tel.  j 
West  India  and  Panama  Teleg. 

Do,    6  %  Cum,  1st  1  ref. 

Do,    6  %  Cum,  3nd  Pref. 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do,    4%  Deb 

Western  Union  44  %  Fdg,  Bonds 


1 
I 

100 
1 
1 

Stock 

Do, 

10 
Cert. 

Btook 

6 
B 

100 

10 
10 
10 
100 
10 

Block 
$1000 


B 
B 

6 
4 


10 
6 

4 

B 
B 

« 

I' 

6 

B 

7 

4 

4 


6t 
B 

4 

10 

6 
4 


10 
8 

4 

8f 


'I 
6 
B 
7t 
4 
4 


'! 


1  — 
i- 

87  —  98 

'(1=1? 

87  —  8)xd 

96  —  97xd 

9i-  lOi 
124  —127 

944-  964  xd 

64-    7 

64  xd 
lis 


6  — 

lA- 


93  —  f6xd 


10 
10 


2i- 
94- 

94- 
99  —101  xd 
lai—  13ixd 
9U4-  934 
90  —  93 


-4 


8 

8 

10 

a 
0 
0 


4    2    6 


-  }     9  15    3 
4  14    6 

4  13    8 

6  14    4 

..       4  a    0 

4    3    4 

-1       4    18 

4  10  11 
6  0  0 
6    0 

4  19 

5  6 
4  6 
4  16 


*  Unless  otherwise  stated,  all  shares  are  fully  paid,  a  Paid  in  deferred  interest  warrants.  i  Interim  Dividend. 


88.  in  Fonded  Dividend  Certs. 


CONTINUED    ON    NEXT    PAGE. 
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SHARE    LIST    OF   ELECTRICAL    OOMTAHIEB.-iOfJitinved.-) 

ELECnUC   RAILWAYS   AND   TRAMWATS.— HOME. 


HAMH, 


Bstb  Tmns.  Pre!,  Otd 

Do,    6%PTef 

Do.    4i  %  Deb 

Brit.  Bleo.  Trao.,  6  %  Pref.     . . 

Do,        Do.  Deferred      .. 

Do.       Do.  6%Cnm.Pr'J 

Do.  7%  NonCum.  Pr'f. 

Do.  5%Perp.  Deb.      .. 

Do.  4i  %  2nd  Deb. 

Csntral  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4%  Deb 

City  A  8.  London,  6  %  Pre!.,  1891 

Do.        Do.        1896    .. 

Do,        Do.        1901    .. 

Do.        Do.        1908    .. 

Do.    l%Deb 

Great  Northern  &  Olty,  Pr'f.  Ord 
Eastijigs  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

lile  of  Thanet  Trams,  6%  Pref. 

Do.    4%  Deb 

<'«noa8hlre  United.  6  %  Dob.  .. 
London  and  Suburban,  Ord.    . . 

Do.         Do.     6  %  Cum.  Pref. 

Do.  Do.  4^  %  Ist.  Deb. 
London  Eleo.  Railw'yB,4  %  Deb. 
London  United  Trams,  4  %  Deb. 


Stock 

or 
Share. 


1 

1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 

1 

100 

6 

100 

100 

1 
1 

100 
100 
100 


Dlrldends 
for 


1911 

Nil 

6 

44 


6 

'k 

*J 

B 
4 

9 
4 

6 
6 
6 
6 
4 

Nil 
6 
4i 

4 
6 


1919 

Nil 

6 

a 


6 
3 
6 

44 

B 
4 

a 

4 

6 
6 
6 
6 
4 
Nil 

6^ 

44 
24 
4 

6 


44 

4 

4 


Closing 

Rise 

Present 

Qnotations 

+  or 

Yield 

July  1st. 

Fall 

P.O. 

;£  S.  d. 

A-    A 

. , 

Nil 

!  =  #•' 

6    3    0 
6  17    0 

94-  114 

, , 

4i—    64  xd 

-4 

. . 

79  —  82  xd 

7    6    4 

39  —  42  xd 

7    2  10 

89  —  93 

6    7    8 

73  —  77 

5  17    0 

77  -  79 

4 

15    1    8 

80  —  82 

:4  17    7 

76  —  78 

16    2    7 

99  —101 

3  19    3 

101  -103 

4  17    1 

100  -103 

4  18    0 

99  -102 

4  18    0 

99  —102 

+ 

4  18    0 

92  —  94 

4    6    1 

^-  aj 

Nil 

68  -  73 

7  13    7 

6    8    3 

24-    21 

4  16    8 

73  —  78  xd 

5    2    7 

76  -  78  xd 

6    8    2 

^-    H 

•  • 

l\-    §1 

.  , 

7i  -  78  xd 

6  12    6 

91  —  98  xd 

4    6    0 

60  -  64  xd 

6    6    0 

■AMB, 


Metropolitan  Railway  Coniol. .. 

Do.    Barplns  Lands    .. 

Do.    84%  Deb 

Do.    84%  Pref 

Do.    84  %  Con.  Pref 

Metropolitan  District  Ord,      . . 

Do.    6%  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien    .. 

Do.    44%  First  Pref 

Do.    84%Gtd 

Metro.  Bleo.  Trams,  44  %  Deb, 

Do.    5%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4i%Deb 

Sonth  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground    Bleo.    Railways 

Do.    "A" 

Do.    6%  First  Cam.  Inc.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
6 
6 
100 


DlTldends 
for 


44 

n\^ 

8 
44 


6 

44 
6  + 

8t 

44 


Closing 

Qnotations 
July  Ist. 


46J—  46i 
61—63 
86  —  87 
88  —  85 
79  —  81 
33J—  3iJ 
136  —139  xd 
92  —  94  xd 
95  —  97 
83  —  86 
76  —  77 
85  —  89  xd 
914-  94i 


82  — 

i-      I 

68  —  68  xd 

84-     31 

7      9 

Irt   —      J8 

108  —110 
96  —  98  xd 
-  9D 


8 


xd 


80  —  84  xd 


Rise 

+  or 
Fall 


+  g 


Freaenl 

Yield 

p.o. 


*  8.   d. 

8  9  6 
4  7  4 
4  0 
4  2 
4  6 
Nil 
4  6 
4  5 
4  2 
6    6  11 

4  10  11 

5  1    2 

6  6  10 

7  '5  6 
5    6    0 

8  0    0 

5  17    8 
Nil 
Nil 

6  9  1 
4  11  10 
6  13    4 

Nil 
3  18    » 
6    7    3 


KLECTBICAL   BAILWATS   AND   TRAMWATS.-COLONIAL   AND   FOBEMN. 


Anglo-Arg.  Trams,  let  Pref.     .. 

Do,    and  Pref 

Do,    4%  Deb 

Do,    44%  Deb 

Do,    6%Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  S.  &  Tirams,  Pref. 

Do.    44%  Deb 

Do.    6%  and  Deb 

Brazilian  Traction  Light  and ) 

Power  { 

Brisbane  Trams  Invt.,  Ord.     .. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Colombia  Blec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  Ist  Mort.  Deb.      .. 

Do.    44  %  Vanoonver  Deb,   . . 

Do.    4i_%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Bleotrio  Trams 

City  BnenoB  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Blec,  Tr.  &  Lt. ,  6  %  Deb, 
Havana  Blec,  Rly.,  6  %  Bonds 
Kalgoorlie  Bleo,  Trams  .. 

£>o.    6%  A  Deb 

Do.    6%BDeb 


6 
6 

il 

SI 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

B 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

•  . 

6t 

B 

8 

8 

6 

B 

6 

100 

44 

44 

100 

8 

8+ 

100 

6 

6 

100 

6 

B 

40 

^ 

4 

100 

^ 

4 

100 

4? 

4 

6 

7 

6 

6 

6 

B 

100 
1 

s. 

44 

5 

6 

6 

6t 

100 

4 

4 

100 

6 

6 

•1000 

B 

6 

1 

Nil 

100 

B 

6 

100 

6 

8 

4|-  5xd 

6  10    0 

4/«-  4J|xd 
90i-  92*  xd 

6  17    4 

4    6    6 

94i-  964  xd 

4  IS    3 

954-  974 

5    2    6 

99  -101  xd 

4  19    0 

101-  114 

6    4    4 

94  -  96  xd 

4  13    9 

97  —  99 

6    1     0 

864-88i 

-24 

6  15    7 

62-    71 

^  ^ 

6    8    6 

41-    5J 

•  • 

4    8  11 

97  -100  xd 

,  , 

4  10    0 

120  -125 

+  5 

6    8    0 

106  -111 

+  2 

5    8    1 

1004-103J 

+  14 

4  16    7 

100  -108 

•  • 

4    7    6 

100  —102 

•  ■ 

4    8    8 

944-  964 

+  14 

4    8    1 

6|-    6i 

•  • 

6  14    3 

41-  Sj^S  XQ 
954-  984  xd 

•  a 

4  18    9 

4  11    5 

n-,f 

•• 

6    3    1 

4  10  11 

92  -  97  xd 

+  1 

4    2    6 

904-  94i 

•  • 

5    5  10 

97  -101 

•  • 

4  19    0 

A-     A 

•  ■ 

Nil 

85  -  90 

,  , 

B  11    1 

26-36 

•  • 

La  Plata  Blec,  Trms,  Ord. 

Do.    Pref 

Lisbon  Bleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Eleo.  Tr.  (1904),  Deb.  .. 
ManaoB  Trams  &  Lt.,  Ist  Deb. . . 
Manila  Eleo.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6%lBtDeb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    .. 

Do.    6%lBt,  Deb 

Rangoon  El.  Tr,  &  Sup.,  Pref. .. 

Do.    44%  1st  Deb 

Riode  Janeiro  Trams,  IstMort.  ] 
6  %  Bonds  J 

Do.  B%  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P.) 
6  %  Ist  Deb.  I 
Singapore  Trams,  6  %  Deb.  . . 
Southern  Bl.  Tr.  B.A.,  6  %  Deb. 
Un.  Blec.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb. 
Winnipeg  Blec.  Rly.,  44  %  Deb, 


1 

Nil 

1 

1 

6 

1 

6 

44d. 

1 

» 

6 

100 

B 

B 

100 

6 

6 

100 

6 

6 

$1000 

6 

B 

$100 

7 

7t 

,  , 

B 

6 

100 

6 

6 

B 

10 

10 

B 

6 

6 

100 

6 

6 

1 

5 

64 

100 

6 

B 

6 

6 

6 

100 

44 

44 

•  . 

6 

B 

100 

B 

6 

$600 

B 

6 

100 

B 

B 

100 

B 

6 

B 

7 

7 

B 

6 

6 

100 

B 

B 

100 

44 

44 

U-    ii 

^§—  1^ 

,, 

ij^ —  144 

,, 

1  —    1}  xd 

• . 

894-  914  xd 

+  ^\ 

101  — 103xd 

•  • 

90  —  93 

,  , 

984-1004 

94  —  97 

—3 

89  —  92 

+  1 

92  —  95  xd 

68-    74 

4i-    6 

•  • 

98  -100 

,  , 

U-   li 

,  , 

1024-1054  xd 

,. 

ti—    63  xd 

•  • 

95  -  97  xd 

•  • 

99  —101 

+  4 

91  -  93 

+  1 

964-  984  xd 

884-  874 

96-98 

4j-    4Jxd 

,. 

41-    6ixd 

97  -  99 

+  4 

984-1014 

6  16  6 

4  9  8 

4  16  0 

6  6  10 

4  17  1 

6  7  6 
4  19  6 

7  4  5 
8  8 
6  4 
0  4 
0  0 
0  0 
0  0 

4  14  9 

6  4  4 

4  12  9 

4  19  0 

5  7  8 
B  1  6 

6  14  3 


6  a 

7  8 


5  17  1 

6  10 
4  8  9 


HANUFACTUBINe  COMPANIES. 


Aion,  Ord. 

Do.    6%  Pref 

Babcook  &  Wilooz  .. 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref.  . . 

Do.    6  %  Prior  Lien  Debs. 

Do.    Deb.  Stk 

BlI.  it,  Helsby  Cables      .. 

Do.    Pref.  ,.        .. 

Do.    Deb 

British  Thomson-HooBton,  Deb 
British  Westlnghouce,  Pref. 

Do.    Deb 

Do.    6%  Prior  Lien    ,. 
Browett.  Lindley,  Ord.  .. 

Do.    Pref 

Bmsh,  f%Pref 

Do.    6  %  Prior  Lien  Deb. 

Do.    44%  Deb   .. 

Do.    44  %  Second  Deb. 
Oallender's  Cable  . .        .. 

Do.    Pref 

Do.    Deb 

OMtner-Eellnei    ..       .. 

Do,    Deb 


1 
I 
1 
1 

1 

1 

100 

100 

B 

B 

100 

100 

8 

100 

100 

1 

1 

9 

100 

100 

100 

B 

B 

100 

1 

100 


6 
6 

as 

6 

Nil 
Nil 

6 

6 
10 

6 


Nil 
6 

IB 
B 
44 

ao 

44 


6 

16 

6 

*6 
6 
6 
10 
6 

^ 

Nil 
4 
6 


Nil 
5 

16 
6 
44 

ao 
44 


1-    i 

6  17    2 

1—     1 

6  17    2 

m-    8^ 

+A 

5    4    6 

li-   li 

4    7    3 

t'. 

5  i7    2 

98  -  96 

5    4    2 

83-86 

6  16    8 

74-    8 

6    6    0 

6i-    61 

4  14    1 

99  —102  xd 

4    8    3 

97  -  99 

4  11    0 

A-     H 

Nil 

66  —  69  xd 

5  16    0 

99  —102 

5  17    8 

a/-  -8/. 

Nil 

4/6  -«/. 

Nil 

0  —      } 

Nil 

704-  764  xd 

6  12    5 

88-48 

10    9    4 

28  -  27  xd 

16  13    4 

io|-  114 

4|-    6ixd 

6  10    6 

+  4 

4  17    7 

98  -101 

4    9    1 

Si-    3f 

6    6    8 

lOU  —106 

4    4  11 

Crompton  &  COi    ..       .. 

Do.    Deb 

Dick,  Eerr 

Do,    Pref 

Edison  &  Swan,  A,  43  paid 

Do.    fully  paid  .. 

Do.    4%  Deb 

Do.    6%  Second  Deb. 
Blsctric  Constrnction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  6%  Pref. 

Do,    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  Q,&T,    .. 

Do.    Pref 

Telegraph  Oonstrnotion.. 

Do,    Deb 

WlUans  <Jk  Roblnion 

Do,    Pref,  ..        .. 

Do,    Debi.«       ••       •• 


8 

Nil 

100 

6 

6 

1 

6 

Nil 

1 

6 

6 

6 

Nil 

•  • 

6 

Nil 

,  , 

100 

4 

4 

100 

6 

6 

a 

34 

8S 

a 

7 

7 

10 

1 

1 

100 

B 

6 

10 

B 

6 

100 

4 

4 

6 

16 

16 

B 
100 

ii 

3 

10 

74 

10 

6 

6 

19 

174 

20 

100 

4 

4 

1 

Nil 

•  • 

B 

Nil 

•  • 

100 

4 

4 

0-      i 

67  -  62 

fc    S 

IjH    if 

58  —  62  xd 

65  -  70 

74-    8 

92-94 

9J-  104  xd 

88  -  93 

12  -  12a 

4|-    6 

994-1014 

11  —  12  xd 

9  -  10  xd 

86-87 

95  —  97  xd 

tz  t 

56  -  67 

NU 
8    1    4 

7  18  10 
NU 
Nil 

6  9    1 

7  2  10 

5  14    4 

7  0 

8  B 

6  4 
6  14 

4  6 

5  17  8 
4  10  0 
4    8    8 

6  6  0 
6    0    0 

6  9  10 
4    2    6 

Nil 
Nil 

7  0    4 


*  UmecB  otherwise  stated,  all  shares  are  tally  paid.       t  Interim  dividend.       t  Dividend  of  4  per  cent,  guaranteed  by  Underground  Electric  Ballwaya. 


Bank  nta  of  Oiaoount  4)  p«r  o«nt..  April  17th.  1018. 
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EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  DURING  MAY.  1913, 


The  returns  of  electrical  exports  and  imports  durinjf  May  show  an 
increase  and  decrease  respectively  in  value,  as  compared  with  the 
April  figures.  The  exports  for  the  month  amounted  to  £638,271,  as 
compared  with  £592,621  in  the  previous  month.  The  total,  how- 
ever, includes  £218,809  worth  of  telegraphic  material  (a  figure 
which  includes  a  very  large  submarine  telegraphic  export  to  the 
Dutch  Indies),  and  the  balance  of  general  business  valued  at 
£417,462,  was  considerably  less  than  in  April. 

The  imports  for  the  month  were  valued  at  £224,681,  which  com- 
pareo  with  the  April  total  of  £263,268,  while  the  re-exports  reached 
£.34,569,  or  over  £11,000  more  than  in  the  previous  month. 

Looking  through  the  various  items  of  the  exports,  the  machinery. 


battery  and  telephonic  sectionH  compare  badly  with  the  previou* 
month,  while  some  improvement  is  shown  in  the  cable,  fittings  and 
lamp  sections. 

The  imports,  however,  show  a  considerable  falling  off  in  value, 
except  as  regards  telegraphic  and  telephonic  material  and  carbons, 
the  values  of  which  were  slightly  in  excess  of  the  April  ones. 

Argentina,  India,  Canada  and  Brazil  were  good  customers  during 
the  month,  although,  of  course,  the  exceptional  telegraphic  export  to 
the  Dutch  Indies,  dwarfs  all  the  other  entries  in  the  export  table. 

As  regards  the  importers  into  this  country.  Germany  retained 
the  controlling  interest,  with  the  U.S.A.  far  ahead  of  the  remaining 
countries. 


Registered  Exports  of  Britisb  and  Irish  Electrical  tioods  from  the  United  Kingdom. 


Deitlnatlon  of  exports  and  ooontry  oonslgning 
imports. 
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Russia,  Sweden,  Norway  and  Denmark      ... 

Germany 

Netherlands,  Java  and  Dutch  Indies 

Belgium  ...         ...         ...         ...         ... 

France   ... 

Portugal 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

Switzerland,  Italy  and  Austria-Hungg,ry  ... 

Greece,  Bulgaria,  Roumania  and  Turkey    ... 

Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.  and  Cuba  

Canada  and  Newfoundland  ...         ...         ... 

British  West  Indies  and  British  Guiana 

Mexico  and  Central  America  

Peru,  Paraguay  and  Uruguay  

v.'Uiie      ...         ...         ...         ...         ...         ... 

±>razii     ...         ...         ...         ...         ...         ... 

Argentina         ...         ...         ...         ...         ... 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Persia  and  Morocco 

British  West  Africa  and  St.  Helena 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope     ... „.. 

IN  Sf  bell    •••      •••      •■•      •■•      •••      •«» 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 

China  and  Siam  ...         ...         ...         ... 

Japan  and  Korea        ...        ...        ...        ... 

xnoia     ...        ...        ...        ...        ...        ... 

Ceylon  ...        ...        ...        ...        ...        ... 

Straits    Settlements,    Fed.     Malay    States, 

Brit.  N.  Borneo  and  Sarawak       

Hong  Kong      


West  Australia 

South  Australia 

Victoria 

New  South  Wales 

Queensland 

Tasmania 

New  Zealand  and 

Fiji  Islands 

•«•  •*• 


Total,  £ 


£ 

735 

2,844 

533 

403 

497 

381 

1,372 

2,187 

65 

102 

342 

412 

140 

98 

302 

740 

2,334 

3,350 

118 

458 

100 

1,981 

1,530 

1,087 

345 

371 

1,385 
815 

6,735 
549 

1,152 
323 

502 

504 

3,086 

2,409 

178 

l,i'98 


41,663 


£ 
1,535 

521 
2,161 

249 

*  13 
656 
320 
116 

84 

105 

9,978 

29 

714 

749 

160 

559 

12,953 

199 

1,368 

71 

7,161 

3,202 

6,630 

38 

907 

3,815 

130 

10,333 

589 

716 
212 

677 

275 

6,879 

4,843 

1,431 

3,730 


77 

168 

108 

3,657 

94 

553 

1,023 

32 

7 

107 

361 

417 

47 

337 

458 

1,843 

1,104 


756 
46 
514 
341 
485 

62 

867 

96 

4,707 

68 

794 

82 

9 
466 
459 
677 
710 

•  •• 

485 


84,108  22,016  14,520 


£ 

20 

914 

10 

48 

22 
10 
31 
10 

82 

41 

531 

80 

40 

79 

563 

315 

2,380 


24 
192 
907 
880 
255 


£ 
1,574 

25 
261 

14 
591 
435 
119 


41 


17 
209 

443 


42 
193 


168 
128 

•  ■• 

1,132 

•  •• 

211 

•  •  • 

2,366 

681 

64 

•  •  • 

230 

•  •  • 

133 

•  •  • 

507 

•  •  • 

74 

90 

654 

25 

1,098 

•  •• 

89 

•  •• 

232 

•  •• 

176 

4,520 

4,936 

£ 

127 

212 
31 
65 

7 
703 


181 

30 
3,090 


15 
92 

954 

1,006 

13 

4 
186 
172 
668 
220 
21 
66 

444 

1,550 

817 

30 


38V 

459 
533 
370 
596 


542 


13,591 


£ 

18,547 

3,351 

1,542 

1,398 

4,390 

136 

3,934 

4,886 

647 

155 

1,090 

20,403 

260 

566 

417 

6,641 

6,495 

15,687 


1,405 
261 
3,945 
3,514 
2,570 
1,072 
3,727 

2,642 
11,289 
15,647 

1,013 

1,214 
597 

1,056 
521 

4,229 

3,816 

231 

19 

2,865 


152,178  24,814 


£ 

482 

27 

29 

442 

322 

103 
198 


2,186 


241 

634 

1,297 

4,315 


39 


429 
44 


99 
2,216 
4,420 

33 

1,416 


3,586 
299 
725 
795 

431 


£     I  £ 

609 1  98 

48|  450 

2  20 

...  106 


30 

8 


13 
25 

50    593 

58 

12 


836 
2 

22 
146 

57 
143 
388 
305 

8 

235 

208 

1,.325 

1,504 

77 

47 

31 

31 

3,893 

142 

78 


60 

2 

638 

337 

53 

779 


12,164 


10 
12 
14 
57 


17 
63 


133 
14 


30 
245 


16 
3 


I 
£     I       £     '      £ 
604 1     1.046'  25,454 
43|        479      8,677 
91  136,280  141,073 


855 
1.39 
428 
791 


20 


1,925 


1,515 

77 

304 

31; 

1161 

1,051 ! 

9,338i 

1431 

27! 

128| 

711 

2,593: 

2011 

25, 

34 

350 

59 

495 


2,872 
38 

166 
154 

1,317 

15,359 

243 

121 

7,748 


463 
334 
310 
311 
957 
41 
316 

1,276 

12,518| 

89' 

1,466 

962, 

9591 

30,374 

5,410 

1,417 

344 

11 

1,223 

1,597 

246 

751 

1,153, 


47,547 


4,364 

9,418 

2,025 

8,901 

10,364 

969 

959 

3,001 

51,842 

1,149 

3,314 

3,279 

10,437 

45,591 

56,437 

2,195 

4,433 

1,230 

16,182 

16,121 

13,568 

2,511 

6,501 


...     :  10,795 

16,396 

2,8.34    53,173 

531      3,019 


3,459i 
37| 

44 
5,361 
833 
4,075[ 

318 

984 


11,937 
1,809 

3,480 
11,566 
18,80.-. 
33,938 

4,0i8 

140 

19,170 


218,8091638,271 


Russia,  Norway,  Sweden 

and  Denmark 

Germany 
Holland 

Belgium 
France  

Switzerland 

Italy      

Austria-Hungary 
United  States ... 

Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 

4,488 

59.545 

80 

4,653 

926 

1,839 

166 


•  f  • 


Total,  £ 


•  ■  ■ 

•  •  • 

3,087 

23,375 

•  •• 

33 

1,040 

4,060 

1,025 

270 

177 

120 

20 

4,987 

39 

284 

4,478 

105 

9,866 

33,234 

•  •• 

81 

1,887 

10,899 

... 

546 

346 

44 

1,206 

1,144 

20 

8 

•  •• 

•  •a 

388 

2,022 
5,481 

18 

13,128 

•  •  . 

14 

5,753 

3,016 

699 

•  •■ 

30 

28 

116 

736 

•  •• 

488 

-56 

115 

•  •• 

'  6,769 

4,281 

7,593 


79,290 


80 

629 

... 

215 

1,843 

8,106 

120 

■  •  > 

•  •• 

378 

165 

755 

396 

5,198 

•  •  • 

181 

•  •  • 

■  •• 

96 

•  •  • 

5 

387 

22,238 

299 

29 

23,408 

3,550 

14,162 

9,624 
7,174 

4,762 

226 

22 

60 

2,239 


24,107 


Additional  imports  :  Spain,  carbons,  £211  ;  Canada,  fittings,  £44,  telegraph  material,  £7,150. 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


18,661 

1,642 

•  •• 

1,955 

775 

10,605 

■  •• 

308 

420 

203 


14,916 

1124,900 

I     1,47S 

15,.i06 

11,997 

2,855 

5,329 

1.15!» 

39.136 

217,276 


34,569 


Total  Expoets  :  £638,271.  Totai.  Re-Expobts  :  £34,569.  Total  Imposts  :  £224,681. 

NoTB. — The  amounts  appearing  under  the  several  headings  are  classified  according  bo  the  Customs  returns.  The  first  and 
third  oolnmnB  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materialB  to  those  appearing  in  adjacent  oolnmne.  Importe  are  credited  to  the  oonntry  whence  consigned,  which  is  not  neoeeearily 
the  oonntry  of  origin, 
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METAL    MARKET. 
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Floctnations  in  June. 

3VVTS  2  3  4   5   6  y  uauaidlbi*.... ^0232425262730 
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THE    BEDFORD    L.G.B.    INQUIRY. 


Some  time  agfo  the  Bedford  Corporation  applied  to  the  Local 
Government  Board  for  permission  to  borrow  the  sum  of  £11,590 
for  new  generating  plant  for  the  electricity  undertaking.  In- 
quiries were  held  by  the  L.G.B.  in  connection  with  this  application 
on  March  25th  and  April  lOth  last,  but  in  consequence  of  a  reference 
made  during  the  proceedings  it  was  decided  to  hold  a  further 
meeting,  and  Mr.  T.  C.  Ekin,  M.Inst.C.E.,  attended  at  the  Town 
Hall,  Bedford,  for  that  purpose  on  the  18th  ult. 

Mr.  Stimson,  the  town  clerk,  represented  the  Corporation,  and  Mr. 
E.  Pollock,  K.C.,  and  Mr.  Hears  appeared  for  Messrs.  W.  H.  Allen,  Son 
and  Co.,  Ltd.,  the  British  Westinghouse  Co.,  Messrs.  Willans  and 
Robinson,  Ltd.,  and  Messrs.  Mirrlees,  Bickerton  &  Day,  Ltd.  Several 
representatives  of  each  of  these  firms  were  also  present.  The  in- 
quiry was  held  for  the  purpose  of  investigating  certain  statements 
made  in  reference  to  Messrs.  iJlen's  tender  for  a  Diesel  engine  set, 
and  the  evidence  given  was  taken  on  oath. 


It  appeared  that  in  August  last  Messrs,  Allen  tendered  for  the 
required  generating  plant  at  £7,950,  whereas,  when  in  November 
they  were  asked  to  revise  their  figures,  their  offer  was  £8,980,  an 
increase  of  £1,030. 

Mr.  Richard  Allen  was  first  called.  He  stated  that  he  dealt 
with  the  technical  side  of  the  tender,  his  brother,  Mr.  Harold 
Allen,  being  responsible  for  the  commercial  side.  Between  August 
and  November  there  was  a  considerable  rise  in  the  cost  of  materials, 
and  it  was  also  necessary  to  reconsider  the  sum  allowed  for  con- 
tingencies. The  revised  tender  was  sent  in  on  Saturday,  November 
9th.  He  discussed  the  matter  with  his  brother  on  Monday, 
November  4th,  and  the  following  day  they  fixed  the  new  contract 
price  of  £8,980.  The  amount  allowed  for  increase  in  cost  of 
materials  was  12  per  cent.,  representing  about  £800  of  the  extra 
£1,030.  Tenders  were  being  invited  from  five  selected  firms,  but 
they  did  not  know  who  they  were.  They,  however,  anticipated 
that  Messrs,  Mirrlees,  Bickerton  &  Day,  Ltd.,  would  be  amongst 
them,  and  on  November  4th  they  wrote  to  them  pointing  out  their 
desire  to  secure  this  order,  and  suggesting  a  discussion  of  the 
subject  the  following  day.  They  also  approached  during  the  week 
Messrs.  Willans  &  Robinson  and  the  British  Westinghouse  Co.  As 
a  final  result  of  the  negotiations  between  the  three  firms,  Willans 
and  Robinson  agreed  to  accept  £100  towards  the  expenses  of  ten- 
dering, the  British  Westinghouse  Co.  £200,  and  Mirrlees,  Bickerton 
and  Day  the  sum  of  £250,  the  last-named  firm  declining  to  quote. 
Mr.  R.  Allen  pointed  out  that  their  tendered  price  was  settled  on 
Tuesday,  the  5th  inst.,  before  any  of  these  arrangements  were 
made,  and  that,  therefore,  the  Corporation  were  unaffected  by  them. 
His  firm  had  not  built  any  Diesel  engines,  but  were  very  anxious 
to  do  so,  and  for  this  reason  they  desired  to  get  this  order,  as  they 
could  watch  its  performance  and  gain  experience  of  its  working. 
Thoy  hed  built  the  whole  of  the  engines  in  use  in  the  generating 
station,  and  naturally  did  not  want  any  other  maker  to  come  in. 

Questioned  by  the  Inspector,  Mr,  R.  Allen  admitted  that  they  paid 
this  total  sum  of  £550  in  order  to  get  the  other  contractors  to  raise 
their  prices  to  protect  the  offer  made  by  his  firm.  When  they 
approached  them  they  did  not  know  that  there  would  be  anything 
to  pay. 

The  Inspector  said  that  the  serious  part  of  the  matter  was  that 
the  arrangement  between  four  of  the  five  firms  who  were  asked  to 
tender  prevented  the  competition  which  was  so  necessary  to  protect 
the  Bedford  Corporation. 

Mr.  Pollock  said  that  there  was  no  necessity  for  the  Corporation 
to  select  the  lowest  tender,  and  the  sum  of  £8,980  was  a  fair  price 
for  the  work  to  be  done. 

Mr.  Harold  Allen  explained  the  difference  in  the  August  and 
November  tenders.  £800  out  of  the  £1,030  was  due  to  rise  in  cost 
of  materials,  and  of  the  remaining  £230,  two-thirds  was  absorbed 
by  alterations  caused  by  the  alternator.  Mr.  H.  Allen  stated  that 
this  was  the  first  transaction  of  the  kind  they  had  entered  into,  and 
repeated  that  the  price  of  £8,980  was  in  no  way  affected  by  the 
promise  of  payments  to  possible  competitors, 

Mr.  W.  M.  Mordey,  M.I.E.B.,  stated  that,  in  his  opinion,  the  ten- 
dered price  of  £8,980  was  a  reasonable  one, 

Mr.  F.  R.  Davenport,  of  Messrs.  Willans  &  Robinson,  said 
that  he  thought  the  plan  followed  was  a  reasonable  one.  The 
fact  that  the  parties  were  members  of  the  British  Electrical  and 
Allied  Manufacturers'  Association  had  no  connection  with  these 
transactions. 

Mr.  H.  S.  Russell,  sales  manager  for  Messrs,  Mirrlees,  Bickerton 
and  Day,  confirmed  Mr.  Allen's  account  of  the  negotiations,  and 
stated  that  he  considered  he  was  entitled  to  be  reimbursed  for  the 
expenses  his  firm  had  been  put  to  in  this  matter.  If  they  had 
tendered  for  the  work  in  November  their  August  price  of  £7,208 
would  have  needed  increasing  by  at  least  £1,000,  He  did  not  know 
of  any  previous  case  when  exactly  this  arrangement  had  been  made, 
but  he  had  known  manufacturers  to  put  their  heads  together  in 
connection  with  contracts,  and  make  a  pooling  arrangement,  by 
which  the  successful  competitor  paid  the  expenses  of  the  rest, 

Mr,  Baldwin,  of  the  British  Westinghouse  Co,,  in  his  evidence 
said  that,  assuming  that  their  engine  would  not  require  alterations  to 
the  buildings,  their  figure  in  November  would  have  been  £9,157, 
as  against  Messrs,  Allen's  £8,980, 

Mr.  Pollock  then  reviewed  the  case,  pointing  out  that  by  their 
action  Messrs.  Allen,  Son  &  Co,  did  not  eliminate  competition,  and 
that  the  tendered  price  was  fixed  before  the  arrangements  were 
made. 

The  town  clerk  said  it  would  give  great  satisfaction  to  the 
Corporation  to  know  that  no  part  of  the  sum  they  were  asked  to 
find  for  the  tender  had  reference  to  any  money  to  be  paid  to  the 
other  competitors.  He  thought,  however,  that  the  Corporation 
had  a  grievance,  in  that  some  of  the  other  competitors  might  have 
been  willing  to  forgo  some  of  the  extra  cost  of  materials  in  order 
to  get  the  contract.  They  knew  that  Messrs.  Allen,  Son  &  Co,  had 
not  built  an  engine  of  this  type,  but  they  had  asked  them  to  quote, 
and  they  regretted  that  these  negotiations  had  taken  place. 
The  inquiry  then  closed. 


Patent  Applications.  —  Application  for  restoration  of 

patent  No.  14,345,  of  1908  ("Improvedgratearrangement  for  refuse- 
consuming  furnaces  ")  has  been  made  by  Aloys  Fried  and  ]Maschi- 
nenbau-Anstalt  Humboldt  Akt.-Ges. 

Orders  have  been  made  restoring  the  following  patents  : — 
No.   8,328,   of   1907,    "  Improvements  in   and   relating   to   con- 
veyors "  ;  E.  M.  Bassler. 

No,  2,292,  of  1909,  "Improvements  relating  to  the  liquefaction 
of  illuminating  gas  by  pressure  "  ;  Hermann  Blau. 
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OUTSIDE    SHOP    LIGHTING    ON    THE 
HIRE    SYSTEM. 


By    "INTERESTED." 


We  all  know  that  outside  shop  lighting  is  no  longer  a 
nQonopoly  controlled  by  gas  companies,  and  electricity  has 
obtained  a  sure  footing.  Will  she  keep  that  advantage  'i 
Success  is  assured  if  customers  are  satisfied,  and  it  is  up 
to  the  electricity  works  people  to  retain  their  customers 
by  "  making  good,"  or  making  certain  they  are  satisfied. 
Satisfaction  was,  and  is  now,  one  of  the  strong  points  with 
our  rivals.  No  end  of  trouble  is  taken  to  attend  to  the  wants 
of  their  customers.  The  result  is  they  are  satisfied,  and  are 
not  left  grumbling,  or  in  a  state  of  discontent,  ready  to  grasp 
at  any  new  form  of  >lluminant  brought  to  their  notice. 
And  it  must  not  be  forgotten  that  outside  shop  lighting, 
whether  it  be  done  by  electricity  or  gas,  is  an  advertisement 
for  whichever  illuminant  is  used. 

Electricity  works  have  lately  followed  the  example  of 
others  in  the  way  of  hire-maintenance  agreements,  and  it  is 
in  this  particular  direction  that  the  works  staff  have  a 
certain  amountof  direct  control,  i.e.,  where  a  hire-maintenance 
agreement  is  in  force.  The  work  of  trimming,  cleaning,  or 
repairing  may  be  carried  out  by  contractors'  men  or  the 
works  staff.  In  either  case  nothing  is  lost  and  much  may 
be  gained  by  ensuring  the  sal  isf action  of  consumers  by 
careful  attention  to  lamps,  lanterns,  &c.,  and  a  ready 
explanation  for  any  apparent  discrepancy  in  the  accounts. 

I  have  an  instance  in  mind  where  men  called  weekly  at  a 
certain  shop  to  attend  to  some  lanterns.  The  consumer  himself 
seldom  saw  the  actual  work  done,  for  the  simple  reason  that 
he  was  usually  out  at  the  time  of  the  workmen's  visit.  One 
week  of  very  bad  weather  with  business  slack  in  consequence  ; 
one  of  his  lamps  broken  ;  the  lanterns  semi-obscured  with 
mud  and  rain — he  commenced  blessing  electricityin  no  small 
degree.  A  chance  visit  by  a  "high-pressure"  man,  and 
behold  a  change-over  from  electricity  to  high-pressure  gas 
under  a  three  years'  agreement.  This  serves  to  illustrate  the 
importance  of  keeping  consumers  satisfied,  more  especially 
those  with  whom  business  is  transacted  on  hire  or  hire- 
purcha;  e. 

A  rather  good  idea  for  keeping  in  touch  with  consumers 
such  as  these  has  been  brought  to  my  notice,  and  I  give 
below  copies  of  the  cards  in  use.  The  printed  matter 
thereon  explains  their  purpose. 

The  great  point  is  that  upon  every  occasion  when  lamps  or 
lanterns  are  attended  to  or  cleaned  by  the  electricity  works 
men,  the  attention  of  the  consumer  is  directed  thereto  by 

ELECTRICITY  DEPARTMENT. 


HIRED     FITTINGS     MAINTENANCE 


obtained  for  money  paid  he  is  satisfied,  and  that  forms  a 
very  strong  weapon  to  be  turned  at  the  proper  moment  upon 
a  rival. 

Now  that  hire  or  hire-purchase  is  on  the  increase  with 
regard  to  electricity,  no  time  should  \y^  lost  in  securing  to 
every  customer  satisfaction  with  his  goods.     Municipahties 

ELECTRICITY  DEPARTMENT. 


HIRED     FITTINGS     MAINTENANCE. 

Date 

Dear  Sir, 

Plea  He  note  that  your  ovtside  fittingx  were  cleaned,  and  Uft  in 

working  order  at to-day,  hut  us  the  prpmi*e»  were  cloned 

your  signatvre  on   maintenance  card  could  not  be  obtained .     AU  r„m. 

plaintg  should  be  addressed  at  once  to  the  Engineer, 

To 

Fig.  2. 

are  by  far  the  chief  offenders  in  this  respect,  for  they  look 
aghast  at  the  expenditure  of  a  few  pounds  for  show  pur- 
poses, or  for  a  convincing  trial  on  behalf  of  a  disappointed 
client.  They  do  not  seem  capable  of  looking  far  ahead 
in  order  to  see  what  may  be  lost  or  gained  without  or  with 
the  show  or  trial. 

Oh  I  for  a  business  Council ! 


NOTES    FOR    INSTALLATION    INSPECTORS. 


By  "ELEMENT." 


Consumer 
Address    . 


Workmen  to  obtain  consumer's  sigrnatureon  completion  of  work. 


Date. 


Time  finished. 


Consumer's  signature. 


Fio.  1. 

the  fact  of  his  signing  the  card  after  the  work  is  done. 
Also,  in  the  event  of  his  shop  being  closed  when  the  lamp 
attendant  has  finished  cleaning,  or  trimming,  as  the 
case  may  be,  a  card  (fig.  2)  is  dropped  in  the  letter  box, 
which  reminds  the  consumer  that  his  lamps  or  lanterns  have 
again  received  attention.  Of  course,  should  the  lighting  be 
anything  but  satisfactory,  the  periodical  visits  of  the 
attendants  asking  for  signatures  remind  him  to  take  the 
question  up  with  the  responsible  oflicials  forthwith.  This- 
signing  a  card  each  time  the  lamps  are  attended  to  is  a  small 
matter  in  itself,  but  it  is  certainly  a  good  way  of  keep- 
ing in  touch  with  consumers  and  is  of  assistance  in  retaining 
satisfied  consumers.     When  a  client  feels  that  value  is  being 


The  duties  of  an  inspector  of  installations  for  a  supply 
authority  cannot  by  any  means  be  considered  as  purely  of  a 
routine  nature.  Every  month  we  hear  of  improvements  in 
the  design  and  construction  of  wiring  accessories,  and  as 
the  new  fittings  find  their  way,  through  the  wiring  contractor, 
to  the  electricity  consumer's  premises,  the  inspector  must 
keep  himself  in  touch  with  all  the  latest  installation  devices 
with  a  view  to  finding  whether  or  not  they  conform  to  the 
rules  and  regulations  under  which  the  supply  is  given.  The 
man  entrusted  with  this  important  work  should,  therefore, 
possess  an  unbiased  judgment  and  an  up-to-date  knowledge 
of  electric  installation  practice.  He  should  also  have  a 
strong  individuality,  and  be  capable  of  carrying  in  his 
memory  the  substance  of  every  clause  in  the  supply 
authority's  regulations. 

In  many  towns  the  number  of  new  consumers  being  added 
to  the  supply  does  not  warrant  the  appointment  of  a  special 
inspector  of  wiring,  and  the  duty  of  testing  installations  is 
allotted  to  the  meter  inspector,  who,  probably,  has  never  had 
any  previous  experience  of  wiring  work  beyond  a  superficial 
knowledge,  obtained  from  a  text-book,  of  how  good  wiring 
should  be  executed.  The  inspection  then  becomes  a  mere 
measurement  of  insulation  resistance  to  "  earth,"  and  a 
cursory  glance  round  the  premises  in  search  of  examples  of 
bad  workmanship  or  defective  materials.  Where  this 
metho-i  of  examination  is  in  vogue,  the  "  unscrupulous  con- 
tractor," or  his  underpaid  wireman,  can  easily  cover  up  the 
defects  of  an  installation,  and  have  the  satisfaction  of 
informing  his  customer  that  the  job  has  been  passed  as 
electrically  and  mechanically  perfect.  The  consunier 
having  full  confidence  in  the  contractor's  work,  and  knowing 
that  it  is  in  the  supply  authority's  interests  also  that  the 
job  should  be  satisfactory,  accepts  the  inspector's  report,  and 
takes  over  the  installation. 

No  trouble  may  be  experienced  during  the  first  few 
months,  but  afterwards,  when  faults  begin  to  develop,  and 
fuses  to  melt  frequently,  the  consumer  becomes  doubtful  as 
to  whether  or  not  he  has  after  all  obtained  full  value  for 
the  money  he  has  expended  on  the  installation.  The  con- 
tractor, when  called  upon  to  make  good  the  defects,  can,  of 
course,  advance  many  contingencies  which  >»?///// have  been 
responsible  for  the  trouble,  but  in  very  few  instances  will"  he 
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rHow  it  to  be  suggested  that  bad  workmanship  or  material 
is  at  the  root  of  the  matter.  Yet  such  is  often  the  case. 
Inferior  cable  may  have  been  used  ;  joints  may  not  have 
been  properly  made  and  efficiently  insulated  ;  and  loops  may 
have  been  carelessly  bound  in  terminals  at  switches  and 
ceiling  roses. 

A  common  trick  of  some  wiring  contractors  is  to  run  old 
cable,  or  smaller  gauge  cable,  in  portions  of  an  installation 
where  its  detection  will  be  almost  an  impossibility.  Short 
pieces  of  good  class  heavy  cable  can  be  jointed  to  the  old 
cable  at  each  end,  and  so  drawn  into  tubing,  or  laid  in  wood 
casing,  that  only  the  good  quality  cable  can  be  examined 
without  withdrawing  the  wire  from  its  encasement.  The 
writer  remembers  one  lighting  installation,  which,  having 
been  fitted  up  with  low-grade  cable,  was  condemned,  and 
tenders  were  asked  for  its  removal  and  replacement  by  an 
entirely  new  installation.  When  the  new  work  was  com- 
pleted by  the  successful  contractor,  it  was  discovered  that 
almost  all  the  old  wiring  had  been  utilised  in  places  where 
it  was  considered  least  likely  to  be  minutely  inspected. 

Another  dodge  of  the  reckless  wireman  is  to  place  a  piece 
of  tubing  at  each  end  of  a  concealed  "  run,"  the  intervening 
wires  being  loosely  laid  without  mechanical  protection  of  any 
kind.  Shirking  of  this  kind  very  often  takes  place  where 
difficulty  is  met  with  in  placing  tubes  in  a  wall  behind  the 
lath  and  plaster.  If  it  is  impossible  to  get  a  rigid  steel  tube 
into  such  a  position,  a  piece  of  composition  tubing  should  be 
insisted  on.  A  great  many  faults  are  brought  about  by  the 
abrasion  of  cables  where  these  enter  tubes,  and  too  great 
attention  cannot  be  paid  to  the  bushing  of  all  tube-ends, 
especially  behind  distribution  fuseboards,  branch  switches, 
and  wall  sockets. 

When  an  installation  is  ready  for  testing,  the  inspector, 
after  receiving  written  notice  from  the  contractor,  should 
spend  some  considerable  time  on  the  consumer's  premises 
examining  the  materials  and  accessories  forming  part  of  the 
installation,  with  the  object  of  ascertaining  whether  they 
conform  to  the  regulations  or  not.  The  "  break "  and 
capacity  of  fuses  and  switches,  the  method  of  grouping 
lamps,  &c.,  in  circuits,  and  the  size  and  quality  of  con- 
ductors should  be  carefully  noted.  The  lids  of  one  or  two 
inspection  boxes,  or  a  piece  of  wood  cover,  should  be 
removed  in  various  sections  of  the  installation,  and  the 
earth  wire  on  a  tubing  job  should  be  traced  from  the  conduit 
to  the  water  pipe. 

A  strict  earthing  regulation  is  a  sore  point  with  the  jerry 
contractor,  and  many  are  the  artifices  adopted  to  cheat  the 
wiring  inspector.  Cases  have  been  known  in  which  the 
earth  wire  was  shown  connected  to  the  tubing  and  to  the 
water  pipe,  but  investigation  led  to  the  discovery  that  the 
earth  wire  was  not  continuous,  the  ends  terminating  at 
points  between  which  the  wire  was  supposed  to  be  hidden 
from  view. 

In  another  instance,  a  small  switch  had  been  placed  in  an 
inconspicuous  position  and  connected  to  the  earth  wire,  so 
that  when  the  earth  test  was  taken,  the  switch  was  "ofF," 
but  when  the  inspector  connected  his  test  lamp  between  the 
live  supply  terminal  and  the  conduit  system,  the  lamp  indi- 
cated that  the  earth  wire  was  continuous,  the  contractor's 
youngest  apprentice,  by  this  time,  having  slipped  away 
unobserved  and  put  on  the  earth-wire  switch. 

Each  fuse  in  the  distribution  board  should  be  looked  to  by 
the  inspector.  In  some  types  of  cut-outs,  fuse  wire  can  be 
inserted  in  the  cut-out  but  not  connected  to  the  terminals,  so 
that  if  an  insulation  test  is  being  conducted  from  the  main 
cables,  the  circuit  which  this  fuse  controls  will  not  be 
included.  A  defective  circuit  may  thus  be  overlooked  at  the 
test,  and  it  is  a  simple  matter  for  the  wireman  to  make  good 
the  fuse  connection  before  the  installation  is  connected  to 
the  supply  mains.  It  is  recalled  that  in  one  job  coming 
under  the  writer's  notice,  the  fuse  wires  in  a  pair  of  cut-outs 
connected  to  a  circuit  of  very  low  insulation  resistance  were 
cut  through  by  a  knife,  and  only  a  very  cute  inspector  could 
have  detected  the  break  in  the  fuse  wires.  The  intention  of 
the  contractor  was  to  bring  the  broken  wires  together  after 
the  test,  by  removing  and  re-inserting  the  fuse  bridge  while 
the  inspector's  attention  was  attracted  to  another  part  of 
the  installation. 

In  another  lighting  installation  of  about  60  lights  an 
eight-way  distribution  fuseboard  was  fitted  up   to  control 


the  whole  of  the  fights.  To  outward  appearances  the 
grouping  of  the  various  lamps  from  the  boards  seemed  to 
have  been  systematically  arranged  and  carried  out.  On 
further  inspection  being  resorted  to,  by  the  temporary 
removal  of  the  distribution  box,  the  inspector  was  surprised 
to  find  that  the  whole  installation  was  fed  from  three 
circuits  only,  and  small  pieces  of  cable  had  been  clamped  in 
the  remaining  five  pairs  of  terminals  to  complete  the 
deception. 

The  writer  is  of  opinion  that  the  test  applied  by  the 
average  installation  inspector  is  not  of  very  material  value 
as  an  indication  of  the  present  condition  of  an  installation. 
The  insulation  test  certainly  serves  to  show  whether  an 
"  earth  "  exists  on  the  premises,  but  it  cannot  reasonably  be 
held  as  the  basis  for  passing  or  condemning  the  installation. 
The  only  satisfactory  examination  of  a  job  must  be  made 
by  a  competent  inspector  periodically,  while  the  installation 
is  being  fitted  up,  and  a  reputable  contractor  would  welcome, 
rather  than  discourage,  an  innovation  such  as  this  in  towns 
where  at  present  the  inspection  is  left  to  a  meter  repairer. 

Nowadays,  ironmongers  and  gas  fitters  have  inaugurated 
electric  wiring  branches,  and  the  tendency  has  been  to  lower 
the  general  standard  of  wiring  considerably,  by  the  use  of 
cheap  cable  and  accessories,  and  by  engaging  improvers  and 
apprentices  to  do  the  work.  There  are,  however,  many 
reliable  contracting  firms  who  will  not  condescend  to  employ 
anything  but  the  best  workmanship  and  materials.  It  is 
with  a  view  to  encouraging  these  firms  that  a  qualified 
inspector,  or  inspectors,  should  be  appointed  by  every  supply 
undertaking  in  the  country,  as  the  mere  issue  of  rules  and 
regulations  will  never  ensure  a  high  standard  of  wiring  work 
being  maintained  by  electrical  contractors  and  their 
workmen. 


OUR  LEGAL  QUERY  COLUMN. 

[  Questiom  addressed  to  this  oolv/mn  should   he  written  on  one  side 

of  the  paper  only,] 


"  R.  D.  G."  writes  : — "  A  power  company  proposes  giving  a  low- 
tension  supply  from  lines  erected  on  steel  poles,  below  the  e.h.t. 
lines,  a  light  guard  wire  construction  protecting  the  L.T.  lines. 
In  the  event  of  contact  between  the  e.h.t.  and  the  l.t.  lines,  and 
consequent  damage  to  the  consumer's  apparatus,  what  would  be 
the  position  of  the  consumer  /  Would  he  have  a  claim  against  the 
power  company  ? " 

***  There  is  little  doubt,  having  regard  to  the  case  of  Midwood 
V.  Manchester  Corporation  (1905)  2  K.B.,  597,  that  in  the  circum- 
stances above  described  the  undertakers  would  be  liable  as  for 
nuisance  and  negligence.  It  may  be  remembered  that  liability  for 
nuisance  is  reserved  by  Sec.  81  of  Schedule  to  the  Electric  Light- 
ing (Clauses)  Act,  1899,  and  a  similar  clause  is  generally  to  be  found 
in  each  Power  Act. 


"  Thrust  "  writes  : — "  I  should  be  much  obliged  if  you  would 
inform  me  as  to  whether  an  electrical  department  controlled  by  an 
Urban  District  Council  can  legally  carry  out  the  work  of  free 
wiring  of  private  property,  i.e.,  houses,  hotels,  chapels,  ..to.,  the  cost 
of  such  work  to  be  defrayed  from  the  revenue  or  net  profits  of  the 
electrical  undertaking  ? " 

*^*  Without  access  to  a  copy  of  the  provisional  order  under  which 
the  Urban  District  Council  in  question  has  power  to  supply  elec- 
tricity, it  is  difficult  to  provide  an  answer  to  this  query.  One 
thing  is  plain  :  that  unless  the  Council  has  express  power  to 
expend  the  ratepayers'  money  on  free  wiring,  it  cannot  indulge  in 
this  form  of  municipal  trading.  It  is  mentioned,  however,  in 
Mr.  Shirees  Will's  book,  entitled  "  The  Law  of  Electric  Lighting," 
2nd  edition,  page  29,  that  "since  1899  free  wiring  (in  which  phrase 
are  included  arrangements  for  payment  by  way  of  rent,  or  by 
instalments  spread  over  a  number  of  years'  purchase  on  the  hire 
system,  &c.),  has  become  very  common,  and  is  to  be  met  with 
where  electric  energy  for  lighting  purposes  is  afforded  by  local 
authorities  as  well  as  by  companies." 

"  Thrust  "  had  better  apply  at  the  offices  of  the  Urban  District 
Council  and  obtain  inspection  of  the  provisional  order. 


Oalton  Broad. — The  Mutford  and  Lothingland  R.D.C. 

on  June  26th,  received  from  the  Oolton  Broad  Electricity  Co.  an 
intimation  of  its  intention  to  apply  for  a  prov.  order  for  electric 
lighting  at  Oulton  and  Carlton  Colville.  The  question  of  opposing 
the  application  has  been  referred  to  a  committee. 
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RECENT    DEVELOPMENTS    AT    STUART 
STREET  STATION,  MANCHESTER. 


(RSCSEV^Ce 


(Cumlui/ed  from   Vol.  72,  pac/e  1073.) 

Thk  general  arrangement  of  the  Kinetic  air  ejector  is  shown 
in  the  accompanying  drawing.     The  air  and  water  leave  the 

condenser  through  a  receiver  from  which      

the  air  is  withdrawn  by  the  steam  jet  and 
forced  into  the  Kinetic  ejector,  and  the 
water  is  withdrawn  by  a  rotary  pump 
and  discharged  into  the  Kinetic  tank. 

An  ordinary  centrifugal  pump  draws 
this  water  from  the  tank  and  delivers 
it  under  pressure  to  the  water  jets. 

The  condensate  pump  is  of  the  two- 
stage  type.  The  function  of  the  first 
stage  is  to  discharge  into  a  receiver  pipe 
in  communication  with  the  condenser. 
A  suction  head  for  the  second  stage 
pump  is  thereby  established  in  the 
receiver  pipe  which  admits  of  consider- 
able variations  without  in  any  way 
affecting  the  suction  head  on  the  first 
stage  pump,  or,  in  other  words,  the 
system  prevents  the  flooding  of  the  con- 
denser by  giving  greater  stability  to 
the  pump  that  discharges  the  con- 
densate to  the  feed  tank. 

It  is  obviously  advantageous  to  drive 
these  pumps  by  a  steam  turbine,  as  is 
done  at  Stuart  Street,  and  to  use  the 
exhaust  in  the  steam  jet.  Of  the  total 
heat  in  the  steam  which  enters  the 
turbine,  about  83  per  cent,  still  remains 
in  the  exhaust,  and  if  this  exhaust 
steam  is  led  to  the  jet,  it  not  only  with- 
draws the  air  from  the  condenser,  but 
also  gives  up  all  its  heat  to  the  feed 
water,  a  combined  effect  which  is  un- 
equalled in  thermal  efficiency  by  any 
other  known  apparatus. 

This  condensing  plant  was  guaranteed 
to  give  a  vacuum  of  27  in.  when  sup- 
plied with  circulating  water  at  any 
temperature  between  75°  and  80°  F., 
and  dealing  with  110,000  lb.  of  steam 
per  hour.  When  recently  tested,  it  was 
found  to  be  capable  of  maintaining  a 
vacuum  of  27-5  in.  when  supplied 
with  water,  about  48  times  the  feed,  at 
80°  F.,  and  dealing  with  117,000  lb.  of 
steam  per  hour.     The  plant  had  such  a 


large  margin  beyond  the  normal  leakage  that  air  conld  be 
admitted  to  the  condenser  through  a  hole  ^  in.  in 
diameter  on  full  load  without  affecting  the  vacaum  in 
the  least. 

In  place  of  the  usual  large  valve  provided  to  isolate  the 
condenser  from  the  turbine  in  emergencies,  a  less  costly 
arrangement  is  adopted,  a  water  connection  being  fitted  by 
means   of   which   the   condenser  can   be  flooded  in  about  a 
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HOWDBN-SlEMENS  8,000.KW.  TDRBO-ALTERNATOB,  STUABT  STREET  STATION,  MANCHESTER. 


contraflo  kinetic  condensing  plant  with  tubbine-driven  pumps, 
Stuart  Steeet  Station,  Manchesteb. 

minute,  as  compared  with  three  or  four 
minutes  required  to  shut  the  ordinary 
type  of  valve. 

The  rotary  air-pump  is  direct  driven 
by  a  72-H.p.  Curtis  Uirbine  at  a  speed 
of  3,000  R.P.M.,  while  the  centrifugal 
circulating  pump  is  driven  from  a  450- 
H.p.  LavaF  turbine  running  at  7,500 
R.P.M.  through  10  to  1  reduction  gearing. 
The  latter  pump  delivers  7'50,00O 
gallons  of  circulating  water  per  hour 
to  the  condenser. 

The  plant  as  a  whole  is  an  exceedingly 
interesing  departure  from  the  usual 
practice,  the  small  size  of  the  turbine- 
driven  plant  being  in  strong  contrast 
to  the  adjoining  electrically  driven 
condensing  plants  with  Edwards  air- 
pumps. 

The  department  has  recently  con- 
verted several  of  its  natural  draught 
cooling  towers  to  forced  draught,  in 
order  to  get  rid  of  the  nuisance  created 
locally  by  the  discharged  vapour  under 
certain  atmospheric  conditions. 

The  modus  operandi  has  been  to  fit 
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chain-driven  fans  to  each  tower,  one  motor  being  installed 
midway  between  each  two  fans. 

Hydraulic  tipping  plant  has  also  been  installed  to  facilitate 
coaling  operations,  and  two  motor-driven  turbine  boiler  feed 
pumps  are  being  added  to  the  existing  plant. 

Til  connection  with  the  15,000-kw,  turbine  unit  on  order, 
two  additional  marine  type  Babcock  boilers,  each  of  40,000  lb. 
evaporative  capacity,  and  two  land  type  boilers  by  the  same 
makers,  each  of  25,000  lb.  evaporative  capacity,  are  to  be 
installed,  bringing  the  total  of  boilers  installed  up  to  4  0,  or 
only  two  less  than  the  ultimate  capacity  of  the  existing 
buildings — from  which  it  may  be  gathered  that  the  existing 
buildings  at  Stuart  Street  will  in  the  near  future  be  practi- 
cally fully  occupied,  some  57,000  kw.  of  h.t.  plant  being 
installed  and  on  order. 

The  above  plant  supplies  the  whole  of  the  Manchester  h.t. 
network  through  22  Corporation  sub-stations,  two  of  which 
are  installed  in  Stuart  Street  and  Dickinson  Street  generating 
stations  ,  there  are  also  59  consumers'  sub-stations,  the 
minimum  capacity  installed  in  the  latter  case  being  100  K\x. 
Some  of  the  principal  consumers'  sub-stations  have  been 
described  by  us  from  time  to  time,  but  as  this  system  of 
supply  has  greatly  extended,  it  may  be  of  interest  to 
mention  some  of  the  recent  developments  in  this  direction. 
'  '  The  largest  sub-station  of  this  type  is  installed  at  London 
Read  rail  way,  terminus,  and  contains  two  800-KW.  rotaries, 
together  withitwo  900-k.v.a.  three-phase  transformers  ;  this 


Electrically  Driven  Dry-Air  Pumps  for  Barometric 
Condensing  Plant,  Manchester. 

plant  operates  the  hydraulic  cranes,  capstans,  &c.,  and  the 
electric  signalling  installation,  and  an  additional  125-kw. 
transformer  is  provided  for  the  lighting  service.  Messrs. 
Armstrong,  Whitworth  &  Co.'s  works  have  two  sub-stations, 
the  first  containing  a  750-kw\  and  three  400-k\v.  motor 
converters  and  the  second  two  250-kw.  motor  converters, 
while  a  500-KW'.  machine  of  the  same  type  is  being  added. 
For  the  first  sub-station  there  is  an  additional  1,500  kw. 
of  converting  plant  on  order.    ' 

In  addition,  Messrs.  Armstrong,  Whitworth  have  recently 
put  down  a  1,200-h.p.  rolling-mill  plant,  which  is  also  run 
off  the  Corporation's  h.t.  mains. 

At  Messrs.  McConnell's  mill,  which  is  electrically  driven, 
the  various  motors  are  supplied  through  five  500-kav.  three- 
phase  transformers  (one  spare)  :  this  mill  is  a  branch  of 
the  Fine  Cotton  Spinners'  Association  and  the  Bengal  Mill, 
another  branch  establishment,  electrically  driven  from  the 
Corporation  supply,  has  three  500-K\v.  transformers  installed 
in  its  own  sub-station.  Amongst  others  of  the  same  class 
may  be  mentioned  : — 

Caliso  Printers'  Association  Works,  Levenshulme. — Two  300-KW. 
rotaries  and  350-K. v. A.  transformers. 

Mather  &  Piatt,  engineers. — Have  added  two  600-kw.  motor- 
converters,  also  have  two  200- kw.  mntor-converters. 

Ashbury  Railway  Carriage  Co.— One  700-KW.  rotary  and  800- 
K.v.A.  transformer. 

Great  Central  Railway,  Gorton  Works. — Three  300-KW.  rotaries 
and  3.50-K.v.A.  transformers. 

Elm  Street  Corporation  Cold  Stores. — Changed  from  steam  to 


electric  drive ;  250-KW.  and  25-KW.  transformers  for  power  and 
lighting  respectively. 

Manchester  Ice  Co. — Changed  from  steam  to  electric  drive  ;  one 
250-KW.  transformer. 

Marsland  &  Co.'s  Cotton  Mill.— One  500-KW.  transformer  for 
power  and  two  35-KW.  lighting  transformers. 

Bazley  Bros.' Cotton  Mill. — Two500-K.v.A.tran8formers(onespare). 

Ghas.  Mcintosh  &  Co.,  india-rubber  manufacturers. — Recently 
introduced  electric  drive  and  installed  one  600-KW.  transformer. 

These  include  a  few  of  the  more  recent  and  larger  power 
consumers  ;  as  there  are  53  consumers  with  sub-stations, 
the  list  could  obviously  be  much  extended. 

In  conclusion,  we  are  indebted  to  Mr.  S.  L.  Pearce,  chief 
engineer  and  manager  to  the  Electricity  Department,  for 
the  facilities  he  kindly  placed  at  our  disposal  for  the 
preparation  of  this  article. 
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Electric  Automobiles. 

By  W.  H.  L.  Watson  and  R.  J.  Mitchell. 

The  paper  presented  by  these  authors  contains  rather  over  100 
pages  of  reading  matter,  illustrations,  &c ,  and  as  lack  of  space  does 
not  allow  of  extensive  reprinting,  we  propose  to  give  a  brief  outline 
of  the  contents. 

The  paper  states  the  case  of  the  electric  automobile  at  the  present 
time,  and  necessarily  contains  a  good  deal  of  information  which  has 
already  been  published  in  our  own  columns  and  those  of  our 
American  and  Buglish  contemporaries. 

The  American  industry  in  the  building  of  electrics  has  already 
attained  great  importance,  some  40  companies  being  engaged  in  the 
actual  manufacture  of  complete  cars.  Of  these  seven  make  both 
industrial  and  pleasure  vehicles,  while  about  a  dozen  plants  confinp 
their  enprgies  exclusively  to  the  commercial  type.  Some 
£12,000,000  worth  of  vehicles  are  in  use,  representing  20,000  cars, 
and  the  authors  estimate  a  yearly  demand  of  65  million  KW\-hours 
for  these  cars. 

A  striking  feature  of  the  American  industry  in  commercial 
electrics  is  that  70  per  cent,  of  the  sales  of  vehicles  during  the  past 
two  years  were  repeat  orders  from  firms  who,  having  started 
experimentally,  had  gained  enough  confidence  to  change  over  com- 
pletely to  electrics  for  their  city  transport.  Reference  is  made  to 
the  energetic  campaigns  of  the  various  branches  of  the  Electric 
Vehicle  Association  of  America,  and  to  the  favourable  conditions 
in  this  country  as  compared  with  America. 

There  appear  to  be  over  130  separate  models  of  electric  vehicles 
on  the  American  markets,  about  half  being  pleasure  vehicles, 

Industrial  cars  range  from  a  500-lb.  parcel  van  to  a  10,000-lb. 
coal  truck. 

Table  I,  at  top  of  p.  37,  gives  the  average  figures  relating  to  the 
principal  features  of  about  60  models  of  American  electrics. 

Very  lengthy  statistics  relating  to  the  principal  features  of 
American  car  practice  are  given  ;  it  is  pointed  out  that  cheap  ton 
mileage  depends  on  employing  fairly  heavy  trucks —  a  10,000- 
pounder  weighing  four  times  as  much  as  a  300-pounder  truck,  but 
carrying  33  times  the  load.  Experience  shows  that  it  is  most 
economical  to  make  the  commercial  electric  vehicle  of  moderate 
speed,  able  to  maintain  a  uniform  speed  over  distances  of  from  35 
to  75  miles  on  a  single  charge.  This  leads  to  saving  in 
weir  and  tear.  There  are  even  now  well-authenticated  cases  of 
electrics  having  bpen  in  active  commission  for  12  years,  and  still 
going  well  for  all  their  service.  Although  it  is  usual  to  assess 
the  life  of  these  mschines  at  10  years  for  depreciation  purposes, 
there  is  little  doubt  but  that  their  life  will  be  much  longer. 

The  authors  have  made  many  tests  of  the  hill-climbing  abilities 
of  a  ^-ton  van  of  Anderson  manufacture — including  the  carrying 
of  a  load  of  H  tons  weight  from  London  to  Portsmouth,  and  much 
heavy  work  around  Hampstead.  Similar  tests  were  made  in  the 
Newcastle  district  with  complete  success — many  of  the  hillij  there 
have  tested  petrol-engined  vans  to  their  uttermost.  The  electric 
scores  as  a  .fure  hill  climber  largely  because  of  the  valuable  pro- 
perty of  the  series  motor  in  that  armature  torque  increases  almost 
proportionately  to  the  fall  in  speed,  thus  giving  the  necessary 
"  draw-bar  pull "  when  it  is  most  wanted.  As  a  pure  speed 
machine  the  electric  is  admittedly  quite  unlikely  to  compete 
successfully  with  present-day  petrol  automobiles.  It  is,  however, 
interesting  to  note  that  a  specially-designed  "Baker  "  electric  has 
achieved  the  distance  of  1  mile  in  a  second  less  than  a  minute,  its 
equipment  including  a  12-cell  battery  weighing  300  lb.  and  a  motor 
scaling  only  a  100  lb. 

The  electric  can  accelerate  more  quickly  than  the  majority  of  road 
vehicles.  On  a  test  made  quite  recently  in  the  London  streets,  a 
6-ton  battery  'bus  showed  an  acceleration  of  45  ft.  per  second  per 
second  on  the  level — a  figure  40  per  cent,  in  excess  of  the  average 
value  of  this  factor  applying  to  London  omnibuses.  Speed  is  of 
importance  only  to  the  extent  of  its  effect  in  reducing  total  cost 
per  ton  mile.  The  electric  has  shown  itself  to  be  the  cheapest 
lands  goods  carrier  extant,  an  indirect  indication  that  moderate 
speed  is  most  economical  in  the  end. 

The  authors  naturally  devote  considerable  space  to  the  question 
of  accumulators,  and  describe  in  some  detail  the  Edison  cell,  giving 
tabular  data  and  curves  showing  the  characteristics  of  the  latter. 

The  Edison  battery  has  been  fully  described  in  our  pages  on 
several  occasions. 
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TABLE  I. — Average  Chaeactebistics  of  Amebican  CoMMEECiAt.  Electbics  in  1913. 


Loaclin(>:  capacity  in  lb ...         

Vehicle  weight  in  lb.      ...         ...         ...         «•• 

Battery  capacity  in  A.H.  ... 

Battery  weipht  (lead)  in  lb 

Battery  weight  (Edison)  in  lb 

Average  miles  per  charge 

Maximum  speeds  on  hard  level  asphalt  in  m.p.h.     ... 

Speeds  recommended  by  Electric  Vehicle  Assoc,  in  m.p.h. 


300 

500 

750 

i/joo 

i 
1,500  i 

2,200 

2,6.50 

3,000 

3,450 

3.600 ; 

150 

i.-.o 

i.-.o 

150 

150 

1,260 

1.260 

1,260 

1,260 

1,260 

840 

840 

840 

840 

840 

70—80 

75 

65 

55 

50 

20 

17-5 

16 

15 

14 

20 

20 

16 

13 

11 

2.'XX) 

4,.3<i0 

225 

1,800 

1,26") 

50 

11 

10 


3.0<XJ 

4,000 

7,000 

4,700 

6,000 

8..-.00 

22.'. 

30<) 

375 

\.H()() 

2,o">0 

3,1.50 

1,260 

1,8' iM 

2,2.-,- ■ 

46 

40 

35 

10-5 

loo 

8 

9 

8 

7 

10,000 

10,850 

450 

2  :  ■•) 

3d 

66 

6 


Note, — Battery  equipments  are  quoted  pro  rata  of  their  average  weight  and  capacity. 


Controller  systems  and  transmissions  are  described  and  illustrated 
in  detail  ;  the  effect  of  different  tires  on  the  power  taken,  and  the 
essential  features  of  vehicle  motors  are  discussed  at  some  length. 
The  authors  state  that  there  is  not  much  to  be  said  in  favour  of 
extra-high-speed  motors,  nor  for  motors  running  at  very  low  speeds 
— for  the  motor  weight  saved  by  high  speed  entails  more  weight  in 
transmission  gear  and  two  reductions  therein — whilst  the  very 
slow  speed  motor  costs  more  initially  and  weighs  too  much.  On  an 
average  the  best  practice  inclines  to  motor  speeds  of  800  to 
1,000  K.P.M.  or  thereabouts.  The  usual  construction  of  these 
machines  favours  a  carcase  of  cast  steel,  generally  of  the  four-pole 
type.  Considering  the  extra  cost  of  making  the  field  carcase  from 
laminations  would  be  hardly  more  than  15  per  cent.,  and  that  a 
reduction  in  weight  of  25  per  cent,  is  claimed  for  this  method  of 
construction,  there  appears  to  be  an  opening  for  improvement  in 
such  a  direction.  Whilst  the  weight  question  takes  a  relatively 
minor  place  in  the  design  of  heavy  machines,  it  is  by  no  means  to 
be  ignored.  For  pleasure  cars  and  all  higher  speed  work  it  is 
manifestly  necessary  to  cut  weight  down  as  much  as  is  consistent 
with  reasonable  overload  capacity  and  mechanical  stability. 
American  vehicle  motors  appear  to  weigh  from  80  to  180  perB.H.P. 
— the  overload  capacity  being  usually  very  high.  Table  II  shows  the 
normal  output  and  weight  of  a  series  of  American  vehicle  motors. 


Table  II. — Impoktan 

T  Characteristics  of  Electric 

Vehicle  Motors. 

Speed. 

B.P.M. 

Volts. 

Amps, 

B.H.p  at  80  % 
effective. 

Weight  per 

B.H.P. 

1,700 

20 

27 

0-57 

156 

2,2r.0 

28 

33 

0-93 

98 

740 

40 

28 

1-20 

171 

1,600 

40 

28 

1-20 

129 

1,000 

36 

35 

1-34 

116 

740 

80 

16 

1-36 

140 

1,600 

80 

16 

1-36 

118 

1,500 

60 

23 

1-47 

105 

950 

60 

30 

192 

130 

800 

110 

16-5 

1-94 

80 

1,200 

60 

31 

1-98 

136 

1,200 

85 

22 

2-00 

125 

900 

80 

24 

2-03 

11.5 

1,200 

80 

25 

213 

117 

1,800 

72 

28 

2-15 

92 

850 

80 

27 

2-31 

no 

900 

80 

28 

2-38 

113 

1,400 

60    - 

40 

2-56 

105 

850 

80 

31 

264 

106 

700 

56 

45 

2-69 

193 

1,100 

60 

45 

2-88 

121 

900 

60 

85 

5-44 

101 

The  authors  describe  in  detail  the  Crompton  (C.M.B.)  and  Thomas 
transmission  systems,  both  of  which  have  been  very  fully  dealt 
with  in  our  pages ;  particulars  are  also  given  of  the  F.R.A.M. 
front  driven  electric  tractor,  in  which  the  driving  mechanism  is 
mounted  on  a  front  truck,  which  is  pivoted  vertically,  and  steering 
is  effected  electrically,  viz.,  by  accelerating  one  motor  above  the 
speed  of  the  other,  each  of  the  front  wheels  being  geared  to  a 
motor.  A  40-cell  accumulator,  weighing  18  cwt.,  and  giving 
240  A.H.  output,  is  usually  fitted ;  the  important  feature  of  the 
arrangement  appears  to  lie  in  its  convertability,  as  the  front  truck 
can  be  readily  attached  to  any  type  of  vehicle,  so  that  it  may 
operate  in  turn,  say,  a  dust  cart,  water  cart,  road  sweeper,  or 
ordinary  wagon.  On  a  later  page  we  note  that  arrangements  have 
been  made  for  the  manufacture  of  1,200  pleasure  cars,  all  fitted 
with  the  Edison  battery  by  the  Arrol  Johnson  Co.,  at  Paisley. 

Turning  to  running  costs,  the  authors  give  the  following  table, 
taken  from  American  sources  : — 


Comp.  expenses  per 

Miles  per  day. 

del 

.  as  compared 

Load 

Delivery 

with  horse. 

rating, 

service. 

El. 

Petrol. 

Horse.* 

El. 

Petrol. 

Horse. 

Lb. 

% 

% 

% 

1,000 

Suburban  parcel 

37 

39 

29 

79 

88 

100 

1,000 

City  delivery    ... 

33 

34 

24 

93 

111 

100 

4,000 

Furniture 

32 

33 

25 

89 

108 

ITOO 

7,000 

Beer       

31 

33 

22 

80 

95 

100 

10,000 

Coal       

28 

32 

19 

76 

86 

100 

A  further  table  shows  the  cost  of  operating  3C  electric  trucks 
over  a  period  of  three  years,  the  figures  being  those  of  the  owners, 
i.e.,  the  Commonwealth  Edison  Co.,  of  Chicago. 

The  machines  vary  in  size,  from  700  to  3.00m  lb.  capacity,  and 
19  are  fitted  with  Edison  batteries,  the  remainder  having  lead 
batteries. 

The  average  cost  per  car-mile  (about  330,000  miles  being  mn) 
was  6"8  cents,  made  up  of  (a)  oil,  i:c.,  '7  cent  ;  (Jj)  energy, 
4  cents  per  Kw.-hour,  2  cents  ;  (c)  general  repairs,  1*7  ce 
tires,  11  cent ;  («)  batteries,  1*3  cent.  The  average  days  in  service 
per  month  of  each  wagon  were  22*6,  and  the  average  miles  per  day 
per  wagon  in  service  305. 

The  total  operating  charges,  including  depreciation  and  garage 
charges,  averaged  252  cents  per  mile. 

In  conclusion,  we  reproduce  a  table  showing  the  authors' 
estimate  of  operating  cost  for  an  Edison  10,000-lb.  truck  in  London 
for  a  year. 


at 
('0 


Per  year. 

Per  day. 

Per  mile. 

Fixed  Charges. 

£ 

d. 

d. 

Depreciation  at  10  per  cent. 

...       107-0 

85-4 

357 

Interest  at  3  per  cent. 

32*1 

25-7 

1-07 

*Fire  insurance  at  1  per  cent. 

10-7 

854 

0-36 

*Third  party  risk 

20-0 

16-00 

0-66 

Total       ... 

...        169-8 

13.5-64 

5-66 

Reneical  Charges. 

Battery  (Edison  60-cell  A 12) 

12-0 

9-59 

0-40 

Tires            

51-5 

41*20 

1-72 

*Chain8 

11-6 

928 

039 

*Grears  and  sprockets 

15-8 

12-62 

0-53 

*Bearings 

8-6 

6-87 

029 

*  All  other  parts      

10-0 

8-00 

0-33 

Garage  Charges. 
Electric  power  at  0  .5d.  KW.-hour 
Rent,  &c.    ... 
Garage  labour       


109-5 


25-0 
16-4 
18-6 


Driver 


60-0 
75-0 


Grand  total 


4143 


87-56 

20-00 
1316 

14-88 

48-44 
60-00 

331-24 


3-66 

0-83 
0-55 
0-62 

2-00 
2-50 

13-82 


Note.— Items  marked  '  are  taken  on  the  same  basis  as  in  America.  This  is 
not  strictly  Just,  as  replacement  cost  is  greater  in  the  States.  The  mileage 
per  day— 24— is  lower  than  need  be  the  case,  as  a  truck  of  this  size  can  De  run 
easily  45  miles  per  day  in  heavy  work,  thus  reducing  the  depreciation 
account,  &c. 


*  To  cover  these  distances  by  horse  wagon  extra  horses  are  required. 


Mr.  a.  H.  Seabrook  (Marylebone),  who  opened  the  discussion- 
referred  to  the  value  of  the  electric  vehicle  load  to  central 
station  engineers.  Regarding  batteries  for  electric  vehicles,  it 
seemed  to^be  a  question  as  between  the  lead  and  iron  battery,  of 
small  price  and  big  maintenance,  and  large  price  and  small 
maintenance.  There  was  no  doubt  of  our  being  ahead  in  tht 
matter  of  electric  heating  and  cooking,  but  for  some  reMon  we 
lagged  behind  all  others  in  the  use  of  electric  vehicles.  Possibly 
this  was  due  to  the  indifference  of  English  battery  makers,  and  he 
congratulated  the  authors'  firm  on  their  progressive  methods. 
At  Brighton  he  believed  they  were  proposing  to  do  away  with 
horse  traction  in  the  municipal  service  on  Lygienic  grounds.  In 
Marylebone  they  had  had  a  trial  of  a  F.R.A.M.  vehicle  for  street 
sweeping  and  dust  collection  over  a  period  of  days,  and  the  energy 
used  was  under  1  unit  per  mile  run.  The  efficiency  of  the  battery 
and  gear  was  about  65  per  cent.  As  this  was  new  business,  it  was 
not  necessary  to  offer  very  low  competitive  rates  for  charging,  and 
he  suggested  that  at  least  Id.  per  unit  could  be  obtained  for 
ordinary  charging,  while  large  garages  would  require  a  reduction 
on  that.  He  reminded  them  that  the  lighting  business  still  wanted 
watching ;  he  reckoned  that  the  introduction  of  the  16-c.P. 
metal-filament  lamp  had  cost  his  undertaking  £7,000  in  12  months 
in  reduced  revenue. 

Mr.  W.  "W.  Lackie  (Glasgow)  said  they  had  been  testing  an 
electric  van  in  the  municipal  service  for  some  months  past.  It 
cost  £620,  weighed  33  cwt.  empty,  and  carried  1  ton  ;  it  had  run 
from  550  to  600  miles,  and  the  cost  of  energy  at  Id.  per  unit 
averaged  ■6d.  per  car-mile,  which  compared  with  l-2d.  per  car-mile  for 
fuel  for  a  similar  petrol-driven  vehicle.  A  horse  van  could  be  hired  for 
similar  work  at  £14  per  month,  but  two  of  them  would  be  required 
to  do  the  worl-  of  the  electric  van,  which  cost  £19  per  month,  in- 
cluding 20  per  cent,  depreciation  charge.  For  a  year  the  cost  of 
charging  current  at  Id.  per  unit  would  be  £26,  and,  therefore,  it 
was  a  class  of  business  well  worth  encouraging  ;  the  charge  of  Id. 
per  unit  was  quite  satisfactory  for  the  purpose. 

Mb.  John   Christie  (Brighton)  said  thT  Brighton   municipal 
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authorities  were  considering:  how  they  could  convert  16  or  18 
battery  omnibuses,  which  had  recently  been  taken  over  by  the 
tramways,  for  municipal  use,  incidentally  displacing  horse-drawn 
carts.  The  'buses  provided  a  pood  charpinp  load  at  Id.  per  unit, 
and  he  had  had  no  complaint  as  to  cost  in  comparison  with  petrol 
vehicles.  In  Paris  he  understood  the  T.C.  has  placed  orders  for 
several  hundred  electrical  scavengfingf  vehicles,  although  the  price 
of  charging  current  was  high  there. 

Bailie  Smith  (Glasgow)  urged  that  battery  vehicles  should  be 
introduced  for  all  municipal  services  as  a  means  of  encouraging 
their  general  adoption. 

Mr.  Frank  Ayton  (Ipswich)  thought  it  was  necessary  to  come 
to  some  decision  as  to  charging  rates,  and  that  some  uniformity 
would  be  needed  if  cars  travelled  from  town  to  town.  Municipal 
engineers  were  directly  concerned  in  the  success  of  the  electric 
vehicle,  and  he  urged  the  M.E.A.  to  give  a  strong  lead  in  the  matter. 
A  special  committee  could  be  formed  to  standardise  matters  with 
the  manufacturers,  and  to  discuss  uniformity  of  charging  arrange- 
ments. This  might  help  the  smaller  municipalities  to  make  up 
their  minds.  He  gathered  that  in  his  district  garage  charging  was 
likely  to  be  a  difficulty  with  local  firms,  and  it  might  be  that 
station  engineers  would  have  to  provide  facilities  to  commence 
with.  The  question  was,  how  were  they  to  start  ?  He  greatly 
favoured  the  worm  as  against  the  chain  drive  for  the  electric 
vehicle,  and  suggested  that  motors  should  be  standardised. 

Mr.  J.  W.  Beauchamp  (West  Ham)  said  they  had  had  numerous 
inquiries  as  to  electric  trucks  in  his  area,  and  should  certainly  push 
the  heavy  van.  The  Corporations  could  easily  give  this  business  a 
start,  if  they  would,  in  their  own  departments.  It  appeared  that  a 
revenue  of,  say,  £23  a  year  could  be  obtained  from  each  vehicle, 
charging  f  d.  per  unit. 

Mr.  R.  a.  Chattock  (Birmingham)  thought  there  was  a  big 
business  in  prospect  in  connection  with  the  battery  charging,  and  that 
Id.  per  unit  could  be  charged  for  this  work  over  the  whole  day, 
but  another  id.  per  unit  would  have  to  be  added  if  garage 
facilities  were  included.  If  it  were  necessary  to  ofiFer  a  rate  of 
under  Id.  per  unit,  then  charging  hours  would  be  restricted,  and 
they  could  well  afford  a  lower  rate  in  such  a  case.  He  did  not 
favour  the  idea  of  Corporations  running  garages,  and  in  Birmingham 
the  local  garage  people  were  quite  prepared  to  provide  facilities, 

Mr,  J.  Sykes  discussed  the  question  of  charging  rates,  pointing 
out  that  charging  would  be  mainly  carried  on  at  night  when  a 
cheap  restricted-hour  rate  should  be  avilable. 

Mr.  Hogarth  (Morecambe),  referring  to  the  petrol-driven 
tramway  cars  in  use  at  this  seaside  resort,  said  he  favoured  the 
adoption  of  battery-driven  cars,  which  could  be  charged  during  off- 
peak  hours. 

Mr.  F.  W.  Crawteb  (Chloride  E.S.  Co.)  said  he  had  driven  an 
electric  vehicle  25  years  ago,  and  was  much  interested  in  them 
between  188.1-9.  He  denied  that  the  battery  maker  was  to  blame 
for  our  backward  position,  and  thought  the  conditions  in  England 
were  very  different  from  those  in  America.  Unless  the  electric  car 
could  make  lengthy  week-end  runs  as  well  as  be  suitable  for  town 
use,  it  would  not  supersede  the  petrol  car  for  pleasure  purposes  ; 
but  for  business  purposes,  and  moving  heavy  loads,  there  was  a  great 
field  open  to  the  electric  truck. 

Mr.  F,  S.  Grogan  urged  that  in  the  matter  of  charging  a  dis- 
tinction should  be  made  between  rates  charged  for  pleasure  and 
business  cars,  as  the  latter  could  be  charged  at  pre-arranged  times. 
He  raised  the  question  of  providing  battery  loaning  and  charging 
stations  on  a  co-operative  basis,  to  provide  ready  charged  batteries 
in  exchange  for  those  run  down. 

Mr.  J.  E.  Edgcome  (President,  Kingston-on-Thames),  following 
the  last  speaker's  suggestion,  said  it  would  be  necessary  to 
standardise  batteries  and  keep  some  in  stock  ready  charged,  and  a 
clearing-house  system  would  be  necessary  to  apportion  the  charges 
to  the  vehicle  owners  who  exchanged  batteries.  A  representative 
Committee,  say,  of  the  M.E.A.,  would  be  required  to  do  the  pre- 
liminary spade  work.  He  remembered  some  years  ago  considering 
the  provision  of  a  charging  station  on  the  Thames  for  river 
launches.  He  had  then  found  out  that  a  small  competitor  was 
charging  2s.  6d.  per  unit  for  this  work,  although  he  did  not  restrict 
himself  to  this  rate  as,  on  one  occasion,  his  charge  had  worked  out 
(unknown  to  the  launch  owner,  of  course)  at  a  guinea  for  3  units. 
It  was  not  surprising  that  this  firm  had  gone  out  of  business. 

Mr.  Wm.  Watson,  in  a  brief  reply,  urged  that  a  low  price  should 
be  conceded  to  garages  undertaking  battery  charging.  The  sug- 
gested conference  would  do  a  great  deal  of  good,  as  the  assistance 
of  the  station  engineer  was  necessary  to  obtain  success.  His  com- 
pany would  always  give  any  information  or  assistance  in  connection 
with  the  electric  vehicle. 


The  Meeting  of  the  "Point  Five"  Association  (June  17th, 

1913). 

The  Chairman  (Mr.  A.  S.  Blackman,  Sunderland),  in  opening  the 
proceedings,  said,  as  many  of  those  present  are  aware,  the  "Point 
Five  "  Association  has  sprung  from  the  suggestion,  thrown  out  by 
Mr.  Seabrook  at  Harrogate  last  year,  to  form  a  id.  per  unit  Dining 
Club  among  the  managing  engineers  of  undertakings  supplying 
electricity  for  cooking  and  heating  at  the  rate  indicated. 

Several  meetings  have  been  held  at  which  the  dining  feature  has 
been  a  diminishing  quantity  and  the  technical  discussions  have 
absorbed  an  increasing  proportion  of  the  time  ;  in  fact,  the  sub- 
jects demanding  urgent  attention  have  been  so  many,  that  the  last 
meeting  was  devoted  entirely  \o  the  consideration  of  tariffs  and 
apparatus. 

The  meetings  of  the  Association  have  already  been  productive  of 
Taluable  papers  by  the  engineers  responsible  for  the  initiation  of 


the  T)  Tariff  in  Poplar,  Southampton,  Luton  and  Bradford,  and  we 
have  avoided  the  trouble  so  many  older  institutions  and  associations 
experience,  in  obtaining  papers,  by  changing  our  chairman  at  every 
ordinary  meeting. 

The  chairman  is  responsible  for  an  address,  which  is  supposed 
to  occupy  five  minutes — actually  takes  about  10,  and  frequently 
gives  rise  to  a  discussion  lasting  two  or  three  hours. 

In  addition  to  tariffs  and  apparatus,  selling  and  publicity 
methods,  and,  in  short,  everything  pertaining  to  the  advancement  of 
electricity  supply  for  domestic  purposes  comes  within  the  purview 
of  the  Association, 

The  Tarif. — So  far  as  private  houses  are  concerned,  electricity 
supply  has,  until  recently  and  with  few  exceptions,  been  used  for 
lighting  purposes  only,  but  there  should  be  no  two  opinions  among 
electrical  men,  that  the  time  is  now  ripe  for  a  general  forward 
movement  in  the  direction  of  making  the  electricity  supply  entirely 
supplant  the  gas  service.  This  can,  of  course,  only  be  done  by  the 
adoption  of  electricity  for  such  purposes  as  cooking  and  heating, 
and  many  other  domestic  uses,  and  as  the  result  of  experience  the 
members  of  the  "  Point  Five  "  Association  are  convinced  that  no 
serious  progess  can  under  ordinary  circumstances,  be  expected, 
unless  electricity  is  sold  for  purposes  other  than  lighting  at  not 
more  than  ^d.  per  unit.  Where  this  has  been  done,  and  the  sale  of 
heating  and  cooking  and  other  consuming  devices  energetically 
pushed,  the  load  and  diversity  factors  obtained  from  private  houses 
has  improved  in  a  surprising  manner. 

Put  shortly,  the  load  factor  obtainable  from  private  houses  is 
largely  what  the  tariff  makes  it,  provided  always  that  the  supply  is 
pushed  by  an  energetic  sales  department  ;  and  this  proviso  is 
necessary,  because  the  applicaiions  of  electricity  to  various  house- 
hold uses  are  continually  increasing,  to  the  benefit  alike,  of  the 
load  factor,  the  diversity  factor,  and  the  unit  consumption,  and 
heating  and  cooking  by  no  means  exhaust  the  multifarious  uses 
which  are  developing,  as  vacuum  cleaners,  small  motors,  and  other 
accessories  account  for  quite  a  large  number  of  units,  without 
making  their  presence  felt  from  a  plant  and  mains  capacity  point  of 
view  ;  but  in  order  to  reap  the  benefit  from  these  developments,  an 
adequately  equipped  sales  department  is  absolutely  essential. 

With  regard  to  the  unit  charge,  we,  in  Sunderland,  tried  |d.,  and 
as  the  result  of  a  good  deal  of  activity,  a  number  of  consuming 
devices  were  sold  and  put  into  use  ;  the  consumers  were  pleased 
with  the  comfort  and  convenience,  but  the  cost  of  using  was  so 
great,  that  we  were  faced  with  the  alternative  of  either  letting  the 
apparatus  fall  into  disuse  and  of  abandoning  our  cooking  and 
heating  development  for  the  time  being,  or  of  materially  reducing 
the  unit  price,  which  was  accordingly  reduced  to  one  halfpenny. 

With  few  exceptions,  the  electricity  supply  undertakings 
throughout  the  country  are  in  a  position  to  supply  electricity  for 
heating,  cooking  and  miscellaneous  domestic  uses,  at  this  price. 

As  evidence  of  the  financial  soundness  of  supply  at  this  figure, 
the  tariff  has  been  for  some  time  in  extensive  and  growing  use  in 
places  of  such  divergent  characteristics  as  Poplar,  Southampton, 
Bradford,  Marylebone,  Luton,  Barnes,  Reading  and  Sunderland, 
and,  as  the  result  of  experience  with  the  tariff,  the  responsible 
managers  of  these  undertakings  are  energetically  extending  the  use 
of  it,  and  a  more  varied  list  of  towns  it  would  probably  be  difiBcult 
to  find,  so  that  what  is  proving  uniformly  successful  in  this  varied 
group,  may  be  said  to  be  capable  of  very  wide  application. 

An  objection  sometimes  urged  against  the  development  of  a 
general  domestic  load,  under  the  "5  tariff,  is  the  fear  that  consumers, 
having  discovered  a  good  thing,  would  come  on  at  such  a  speed, 
that  generating  plant  would  prove  insufficient,  mains  and  services 
be  found  inadequate,  and  other  troubles  of  a  similar  nature 
materialise. 

It  is  probable  that  these  fears  largely  arise  from  lack  of 
experience,  and  it  is  questionable  what  proportion  of  those 
suffering  from  them,  appreciate  that  the  diversity  of  a  heating, 
cooking  and  miscellaneous  domestic  load,  is  in  the  order  of  20  to  1. 

As  regards  work  coming  on  too  fast,  it  may  be  positively  asserted 
that  nothing  of  the  kind  will  happen  with  electricity  at  id.  per 
unit ;  if  the  rate  was  reduced  to  ^^d.  per  unit,  or  less,  there  would 
still  be  no  fear  of  consumers  coming  on  faster  than  the  supply 
authority  wanted  them,  and  since  a  sales  department  was  organised 
in  Sunderland  some  three  years  ago,  nothing  in  connection  with  it 
has  impressed  me  more  than  the  control  a  selling  department  gives 
over  the  development  of  the  load, 

A  well  organised  sales  department  can  develop,  or  if  need  be, 
check  the  load  in  any  desired  direction  ;  and  everyone  with 
experience  of  the  working  of  the  "5  tariff  will  agree  that  anything 
in  the  nature  of  the  load  running  away  with  one  need  not  be 
feared  for  a  moment.  Whatever  the  rate  may  be  reduced  to  in  the 
future,  we  shall  always  have  to  go  out  and  sell  our  wares. 

The  greatest  stumbling-block  to  the  development  of  electrical 
heat'ng  and  cooking  in  towns  which  have  adopted  the  "5  tariff,  is 
the  cost  of  the  apparatus,  and  it  is  to  be  hoped  that  electricity 
supply  undertakers  will  appreciate  that  the  lack  of  a  low-priced 
tariff  throughout  the  country  is  largely  responsible  for  the  prevailing 
high  prices. 

1  am  only  repeating  a  truism  in  reminding  you  that  manu- 
facturing costs  are  largely  dependent  upon  quantity,  and  as 
manufacturers  have  at  present  to  look  for  their  principal  market 
to  a  comparatively  small  number  of  towns,  it  follows  that  when 
the  number  of  these  is  greatly  increased,  as  it  assuredly  will  be  in 
the  near  future,  the  market  for  heating  and  cooking  and  other 
similar  apparatus  will  correspondingly  expand,  and  prices  drop,  to 
the  advantage  of  all  concerned. 

The  Meclianism. — And  now  just  a  few  words  with  regard  to 
apparatus.  While  the  "Point  Five"  Association  is  doing  all  it 
can  to  standardise  domestic  tariffs,  I  would  ask  manufacturers  of 
consuming    devices  and   accessories,  whethe:    they   cannot   assist 
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the    object  we    have    in   view,   and    incidentally   themselves    by 
Btandardisinp  in  some  respects. 

There  are  upwards  of  ten  different  spacings  and  diameters  of  10- 
ampere  plug  pins  in  use,  and  the  chaos  is  so  g^reat  that  plug's 
rated  at  the  same  amperage  in  the  same  house,  are  often  not  inter- 
changeable ;  and  matters  tend  to  get  worse,  rather  than  better. 

We  talk  of  the  convenience  attendant  upon  electrical  methods, 
and  year  after  year  ignore  such  an  obvious  necessity  as  this  ;  and  it 
is  surely  a  pity  that  the  inherent  advantages  of  many  portable 
domestic  consuming  devices  should  be  discounted  in  consetiuence 
of  a  lack  of  concerted  action. 

Another  point  upon  which  standardisation  might  well  be  con- 
sidered, is  with  regard  to  hot  plates.  Overall  diameters,  and  the 
position,  sizes,  and  conformation'  of  the  terminals  and  fixing 
arrangements,  could  surely  be  uniform  ;  and  the  design  of  the  hot 
plate  the  same  whether  for  use  in  the  top  plate  of  a  cooker,  as  a 
heating  element  of  an  oven,  or  as  an  independent  piece  of 
apparatus. 

In  mentioning  standardisation  to  manufacturers,  one  is  apt  to  be 
met  with  the  reply  that  the  manufacturer  in  question  has  been 
fully  into  the  pros  and  cons  of  design,  and  that  the  expenditure  of  a 
considerable  amount  of  time  and  money  has  satisfied  him  that  his 
particular  designs  are  preferable  to  all  others,  and  that  he  would 
not  regard  it  as  an  advantage  to  turn  out  cookers  to  which  other 
makers'  hot  plates  could  be  fitted. 

But  I  ask  manufacturers  to  consider  the  matter  from  the 
electricity  supply  manager's  view  point. 

The  position  is  that  electricity  supply  undertakings  will,  from 
now  onwards  expend  considerable  and  increasing  sums  of  money 
upon  heating,  cooking  and  other  domestic  consuming  devices,  and 
accedsories  for  hire  purposes  ;  and  the  quantity  of  apparatus  that 
can  be  so  placed,  will  very  largely  depend  upon  the  rates  at  which 
it  can  be  hired. 

In  arriving  at  these  rates,  considerable  regard  will  liave  to  be 
paid  to  the  risk  of  obsolescence,  because  notwithstanding  the  state 
of  reliability  to  which  the  articles  in  question  have  now  attained, 
it  will  not  be  disputed  that  the  near  future  is  likely  to  witness 
further  improvements,  and  the  consequent  depreciation  to  existing 
stock  could  undoubtedly  be  greatly  minimised  by  such  a  measure 
of  standardisation  as  would  ensure  interchangeability  of  parts. 

I  have  been  requested  to  say  that  the  Association  will  welcome 
expressions  of  opinion,  as  to  whether  radiant  or  convected  heat  is 
preferable  for  ovens. 

The  question  is  one  upon  which  considerable  difference  of  opinion 
prevails,  some  people  being  of  opinion  that  radiant  heat  is  best 
for  meat,  and  convected  for  bread,  while  others  suggest  that  con- 
vected heat  is  better  for  all  classes  of  oven  work  ;  and  it  would  be 
of  great  assistance  if  settled  ideas  regarding  the  comparative  value 
of  the  two  heats  prevailed.  In  connection  with  this  point,  it  must 
be  borne  in  mind,  that  an  oven  which  may  be  an  outstanding 
success  in  the  South  of  England,  where  people,  for  the  most  part, 
do  not  bake  their  own  bread,  may  be  a  failure  in  the  North,  where 
speaking  generally,  they  do. 


Following  the  chairman's  address  came  an  animated  discussion, 
the  first  speaker  being  Db,  Ferbanti,  who  dwelt  strongly  on  the 
question  of  price,  reminding  those  present  of  his  efforts  in  the  past, 
through  the  I.E.E.,  to  induce  all  supply  authorities  to  give  a  tariff 
of  under  Id.  per  unit  for  all  purposes  other  than  lighting. 
Although  he  did  not  sucjceed  in  his  endeavour,  he  felt  that  it  would 
have  been  of  the  greatest  benefit  to  all  concerned.  He  con- 
gratulated the  Association  on  its  policy  of  offering  cheap  electricity 
for  domestic  purposes.  It  was  most  important  to  extend  the  scope 
of  the  Association,  as  a  few  people  offering  a  low  tariff  for  elec- 
trical cooking  would  not  result  in  the  full  benefit  being  obtained. 
A  general  low  tariff  would  extend  the  market  for  apparatus,  and 
induce  manufacturers  to  supply  apparatus  at  low  rates.  What  was 
wanted  was  a  24-hour  load  ;  this  was  a  big  question,  and  it  was 
worth  while  to  devise  apparatus  to  utilise  current  all  day  and  night 
for  heat  storage  purposes. 

Mr.  Horace  Bowden  (Poplar)  felt  that  serious  aUention  must  be 
given  to  the  question  of  running  and  standing  charges,  also  that  a 
standard  system  of  charging  was  wanted.  The  usual  assessment 
charge  was  really  settled  by  another  Corporation  department,  but 
the  assessment  should  depend  on  the  cost  to  supply,  and  an  ideal 
system  would  fix  this  for  each  individual. 

Mr.  a.  F.  Berry  raised  the  question  of  tariff.  He  thought  that 
probably  more  cookers  were  used  on  the  Id.  rate  than  on  the  various 
so-called  id.  rates,  which  often  worked  out  nearer  Jd.  per  unit. 
He  favoured  a  "  straight  "  rate,  having  found  that  to  pay  Id.  per 
unit,  and  know  what  you  were  paying,  was  better  than  to  pay 
Jd.  per  unit  and  not  know  what  you  were  paying.  Consumers 
objected  to  having  to  work  something  cut,  and  th<-y  must  be  taken 
into  account.  The  question  of  hire  rate  was  even  more  important 
than  unit  rate.  English  engineers  produced  electricity  more  cheaply, 
and  yet  were  not  doing  so  much  as  the  Colonies  in  taking  up 
electric  cooking.  The  different  rates  for  supply  in  various  parts  of 
London  were  against  the  interests  of  electric  cooking,  and  he 
supported  Mr.  Bowden's  contention,  even  if  a  flat  rate  were 
adopted.  Among  the  35  different  authorities  using  his  cooker,  he 
believed  there  were  10  different  rates  of  charging  for  supply.  He 
concluded  by  urging  the  necessity  of  systematic  publicity  now, 
before  it  was  too  late. 

Mr.  Holmes  (Marylebone)  said  few  people  realised  the  relation 
between  unit  charge  and  hire  charge  for  apparatus.  He  had  found  that 
a  complete  electrical  cooking  equipment  was  in  some  cases  less  costly 
than  a  complete  gas  cooking  outfit.  Hire  rates  had  been  a  diflBculty 
in  the  past,  and  their  experience  was  that  maintenance  could  not  be 
settled  until  200  cookers  were  in  use,  after  which  the  cost  of  hire 


and  maintenance  went  up  jtro  rata.  People  who  bought  cookere 
were  entitled  to  the  lowest  rate,  and  this  waa  an  argument  against 
decreasing  the  cost  of  hire  at  the  expense  of  cost  of  energy.  Of 
the  electric  apparatus  sent  out  on  approval  in  Marylebone,  le«fl 
than  8  per  cent,  was  returned.  A  lady  demonstrator  waa  essential, 
especially  in  a  good  class  district,  to  instruct  in  the  use  of  the  appara- 
tus. In  one  house,  six  cooks  were  engaged  in  soccession  in  a  very 
short  time,  and  each  of  them  received  instruction.  Four  of  them  in 
their  new  employment  insisted  on  having  electric  cookars.  In 
Marylebone  they  did  not  know  what  it  was  to  have  complaints  as 
to  cost  of  using  electrical  apparatus,  and  he  was  certain  that  gas 
and  coal  cooking  had  been  put  up  with  in  the  past  because  there 
was  not  a  good  substitute.  It  was  important  in  heating  to  install 
large  enough  heaters  ;  quite  satisfactory  results  could  be  obtained, 
and  he  instanced  the  Delico  Restaurant  (in  which  the  meeting  was 
held),  where  the  cost  during  the  winter  was  under  10s.  per  week. 

Mr.  THOfc  Roles  (Bradford)  referred  to  the  succees  of  the 
domestic  assessment  tariff  in  his  area  during  the  past  three  years  ; 
consumers  and  contractors  both  preferred  it  to  a  "straight"  id. 
rate,  and  he  could  not  see  any  complication  in  it.  In  Bradford 
during  the  year  ending  1911,  100, .376  units  were  sold  on  this  tariff, 
the  average  price  being  l"88d.  per  unit;  in  1912,338,590  units 
were  sold  at  an  average  rate  of  I'GOd.  ;  and  in  1913,  4*14,767  units 
were  sold  at  the  same  average  rate.  Out  of  1,000  lighting  con- 
sumers, 545  were  on  the  domestic  tariff,  although  many  had  no 
cooking  or  heating  apparatus ;  they  had  not  started  hiring 
cookers,  and  the  business  was  done  in  radiators  and  heaters. 
Cooking  apparatus  would  bear  improvement,  and  he  could 
not  conscientiously  ask  his  consumers  to  hire  such  apparatus. 
Trouble  with  heating  arose  from  the  use  of  small  radiators,  which 
had  been  put  in  in  the  past  when  current  was  more  costly  than 
now.  In  Bradford  they  hoped  to  give  the  id.  rate  to  all  business 
premises  in  the  near  future. 

Mr.  Belling  agreed  that  both  radiant  and  convected  heat  were 
required  in  cooking  ;  radiant  heat  was  required  at  the  start  and 
finish  for  cooking  either  meat  or  bread;  it  did  the  browning  while 
the  convection  heat  did  the  general  baking. 

Mr.  Hughman  urged  engineers  who  were  afraid  of  being 
swamped  by  cheap  units  to  draw  out  a  siheme  to  achieve  this  end. 
He  didn't  think  it  could  be  done,  and  if  there  were  any  danger  the 
sales  department  could  adjust  matters.  He  also  urged  the 
necessity  of  more  energetic  publicity. 

Mr.  Haydn  Harrison  disagreed  with  standardisation  of  appa- 
ratus at  the  present  time,  although  many  details  could  be  dealt 
with  ;  Mr.  Schofield  (Ferranti,  Ltd.)  also  considered  that  stan- 
dardisation of  shape,  size  and  arrangement  of  apparatus  could  not 
be  carried  out  yet.  He  considered  that  tenants  preferred  to  hire 
apparatus  rather  than  to  buy  it,  and  that  cost  of  hire  might  be 
included  in  the  price  of  energy. 

Mr.  F.  S.  Grogan  (British  Electrical  Transformer  Co.)  favoured 
a  reduction  of  hire  charges,  which  could  be  counterbalanced  by  an 
increased  energy  charge,  as  a  low  charge  for  energy  was  of  little 
use,  unless  the  consumer  could  obtain  the  cooking  apparatus.  Ex- 
perience proved  that  this  was  the  case,  and  that  a  low  hiring 
rate,  plus  Id.  per  unit,  ^as  quite  satisfactory.  He,  too,  disagreed 
with  the  suggested  standardisation  scheme. 

Mr.  Napier  Prentice  (Felixstowe)  urged  that  both  radiant  and 
convected  heat  were  necessary'  for  cooking.  It  was  not  necessary 
to  offer  such  a  low  rate  as  id.  per  unit,  and  even  hiring  charges 
might  easily  be  reduced  too  low,  as  he  thought  some  of  the  gas 
companies  had  discovered. 

A  number  of  other  speakers  also  took  part  in  the  discussion,  to 
which  Mr.  Blackman  replied  at  a  late  hour. 

(To  be  concluded.) 


The  Cooling:  of  Rollinjc-Mill  Motors.— The  AUgemeine 

ElectricitJits  Gesellschaft  are  now  building  single  motors  for 
driving  reversing  rolling  mills,  with  outputs  corresponding  to 
15,500  H.p.  One  of  the  difficulties  that  had  to  be  met  was  that, 
owing  to  the  necessity  of  keeping  the  diameter  of  the  armature  as 
small  as  possible,  on  account  of  the  output  required  for  accelerating 
the  masses  as  well  as  keeping  them  in  motion  when  used  to  drive 
rolling  mills  in  which  reversal  takes  place  frequently  and  very 
rapidly,  unsatisfactory  cooling  conditions  were  set  up.  After  many 
experiments,  the  A.E.G.  have  now  definitely  adopted  the  plan  of  cool- 
ing such  motors  by  means  of  compressed  air  drawn  from  the  outside. 
The  stator  of  the  motor  is  covered  in  on  the  opposite  side  to  the 
commvtator.  except  for  a  few  small  openings,  the  rotor  being 
closed  on  the  commutator  side.  The  cooling  air,  which  is  led  to 
the  motor  through  Liters  by  means  of  special  fans,  enters  through 
an  aperture  in  the  neighbourhood  of  the  shaft,  whence  it  follows 
a  predetermined  course.  Part  of  the  air  is  forced  through  the 
core  slots,  part  through  the  openings  in  the  rotor  covering,  to 
cool  the  commutator,  while  the  remainder  is  driven  through  the 
stator  coils  or  through  the  air  gap  between  the  rotor  and  stator. 
The  use  of  filters  in  connection  with  the  arrangement  has  been 
found  particularly  advantageous  for  rolling  mill  service  where  the 
conditions  are  usually  of  a  very  unfavourable  nature,  as  the  danger 
of  dirt  entering  the  machine  is  greatly  reduced,  its  life  ia 
lengthened,  and  the  attendance  is  simplified. 

Greenwich  Generating:  Plant.— The  Highways  Com- 
mittee of  the  L.C.C.  reports,  after  considering  the  tenders  received 
for  the  purchase  and  removal  of  certain  plant  at  the  Greenwich 
generating  station  which  will  not  be  required  when  the  new  tur- 
bines are  installed,  that  none  of  these  tenders  be  accepted.  Tender 
forms  are  to  be  reissued  in  a  slightly  different  form. 
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NEW    PATENTS    APPLIED 

(NOT  YET  PUBLISHED.) 


FOR.    1913. 


14,3'2I.      "Telephone    transmitting     apparatus." 
Dickson.    June  20th. 


W.     Eennedy-LaurtE' 


Oompiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Eleotrioal  Patent  Agents,  286,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


1S,834.    "Thermo-electric  generators."    P.  Ferra.    June  16th. 

13,&1'1.  "  Eleotrioal  instruments."  W.  PBiiJ.irs  and  L.  W.  Smith.  June 
16th. 

13,901.  "  Electrolytic  production  of  hydrosulpbates."  Akt.-Gks.  fur 
Anilin-Fabrikation.  (Convention  date,  July  6th,  1913,  Germany.)  June  16th. 
(Complete.) 

13,903.  "  Methods  of  exciting  Bontgen-ray  tubes."  Siemens  &  Halske 
Akt-Qes.,  K.  Banoert  and  E.  Uteobt.  (Addition  to  9,499,  1912.)  June  16th. 
(Complete.) 

13,911.  "Electromagnetic  weight-lifting  apparatus."  Maonet-Werk 
G.M.B.H.,  Eisenach.  (Convention  date,  July  IGth,  1912,  Germany.)  June 
16th.      Complete.) 

13.918.  "  Electric  discharge  apparatus."  R.  Moretti.  (Divided  applica- 
tion on  16,164,  1912,  July  10th.)    June  16th.    (Complete.) 

13.919.  "  Submarine  electric  leakage  telegraphy."  Sional  G.m.b.H.  (Con- 
vention date,  June  27tb,  1912,  Germany.)    June  16tb.    (Complete.) 

13,943.    "  Electrical  conductors."    F.  Eastwood.    June  16th. 

13,945.  "  Rythmatic  control,  synchronous,  differentiated  or  synthonic  by 
Hertzian  waves  from  a  distance,  and  without  relays  of  ttledynamic  machines 
and  receivers."    M.  de  Lezinier.    June  16th. 

13,955.  "  Electric  browning  device  and  heat  eoonomiser."  C.  \V.  Crosbie, 
June  17th. 

13,976.  "Electric  signalling  systems."  Automatic  Telephone  Mamc- 
FACTUP.iNG  Co.,  Ltd.,  and  H.  H.  Harrison.  (Partly  communicated  by  Auto- 
matic Electric  Co.,  United  States.)    June  17tb.    (Complete.) 

13,980.  "Engine-starting  and  lighting  equipment  for  motor-vehicles  and 
like  purposes."    H.  Lucas  and  W.  C.  Tucker.    June  17th. 

13,983.    "Electromagnetic  sparking  jilug."    A.  Schubert.    June  17th. 

13,985.  "  Ignition  device."  C.  R.  Oliver  and  Auto  Lighter,  Ltd.  June 
17th. 

13.988.  "Electrical  elements  for  cooking."    B.  F.  Venner.    June  17th. 

13.989.  "  Construction  of  electrical  elements  for  cooking  purposes."  R.  F. 
Venner.    June  17th. 

13.990.  "  Electric  apparatus  for  heating  air."    R.  F.  Venner,    June  17th. 

13.991.  "  Regulator  switches  for  resistances."  B.  C.  Brazier,  G.  H. 
Gosling  and  F.  J.  Gray.    June  17th. 

14,027.  "  Electric  striking  and  damping  mechanism  for  bells,  bars,  tubes 
and  plates."    T.  L.  Southqate.    June  17th. 

14.034.  "Apparatus  for  closing  and  interrupting  electric  currents."  V. 
PouLSEN.    June  17th.    (Complete.) 

14.035.  "  Supplying  radio-telegraphic  antennae."  E.Girardeau.  (Convention 
date,  June  17th,  1912,  France.)    June  17th.    (Complete.) 

14,043.  "  Electric  controllers."  Sandycroft,  Ltd.,  and  T.  M.  Dutton. 
June  17th,    (Complete.) 

14.048.  "  Electric  incandescent  lamps."  Allgemeine  Elektricitats  Ges. 
(Convention  date,  September  18th,  1912,  Germany.)    June  17th.    (Complete.) 

14.049.  "  Electrical  driving  of  reciprocating  machinery."  British  Thomson- 
Houston  Co.,  Ltd.,  and  G.  M.  Brown,    June  17th.    (Complete.) 

14.071.  "  Electric  arc  lamps."  A.  H.  Railing  and  A.  E.  Anqold.  June 
18th. 

14.072.  "  Electro-magnetic  variable-speed  mechanism."  R.  Edwards. 
June  18th. 

14,079.  "  Tilting  arrangement  for  attachment  to  electric  light  shades  and 
the  like."    W.  Scholes.    June  18th. 

14,083.  "Magnetic  compasses  and  like  instruments."  E.  W.  Barker, 
June  18th. 

14,091.  "Casing  for  pocket  accumulators  or  di^  batteries."  C,  R,  Zumpe. 
June  18th.    (Complete.) 

14,106.  "  Tools  for  use  in  applying  or  repairing  filaments  of  metallic-filament 
lamps."    C.  A.  Harrison.    June  18th. 

14,112.    "  Electric  switches."    P.  8.  Turner.    June  18th. 

14,115.  "  Electric  shot-signalling  device  for  shooting  galleries,  rifle 
ranges,  and  the  like."  Fr.  Burki-Brugger  and  Fr.  Burki.  June  18ch. 
(Complete.) 

14,122.  "Arrangements  for  converting  continuous  currents  of  electricity 
into  isochronous  undulatory  currents."  Soc.  des  Telegraphes  Multiplex, 
(Systdme  E.  Mercadier-H.  Magunna.)  (Convention  date,  June  21st,  1912, 
France.)    June  18th.    (Complete.) 

14,140.  "  Apparatus  for  emitting  heat  waves."  W.  P.  Thompson.  (Com- 
pagnie  Universelle  de  Telegraphic  et  do  Telephonie  sans  Fil,  France.)  June 
18th.    (Complete.) 

14,149.  "  Cut-outs  for  electrical  instruments,  glow-lamps  and  the  like." 
A.  J.  Downes.    June  18th. 

14,167.  "  Machines  for  covering  wire  and  other  cores  with  yarn  and  the 
like."    N.  Stott.    June  19th. 

14,170.  "Electric  light  fittings  of  the  indirect  kind,"  0,  D,  Lucas  and 
Veritys,  Ltd.    June  19th. 

14,188.    "Electrical   switches"     A.  P.  Lundberg,  G.  C.  Lundberg,  P.  A, 
LuNDBERG  and  G.  Pegg.    June  19th. 
14,203.    "  Sparking-plugs."    H.  H.  Patrick.    June  19th. 

14,210.  "  Manufacture  of  earthenware  duots  for  electric  cables."  C.  Sharp. 
June  19th. 

14,214.  "  Automatic  short-circuiting  device  for  lightning  arresters." 
Siemens  &  Halske  Akt-Ges.  (Convention  date,  September  9th,  1912,  Ger- 
many.)   June  19th.    (Complete.) 

14,218.  "  Transmitters  for  submarine  sound  signals."  Signal  G.m.b.H. 
(Convention  date,  June  24th,  1912,  Germany.)    June  19th.    (Complete.) 

14,229.  "  Telephone  exchange  systems."  Telephon  Apparat  Fabrik  E. 
Zwietusch  &  Co.,  G.m.b.H.  (Convention  date,  July  5th,  1912,  Germany.) 
June  19th.    (Complete.) 

14,243.  "  Mounting  motors  on  electric  tramcars  or  other  rail  carriages  to 
prevent  side  swing."    I,  Bulfin.    June  19th. 

14,259.  "Automatic  speed-regulating  device  for  the  direct  electrical  drive 
of  presses,  shearing  machines,  punching  machines  or  the  like."  F.  R.  Von. 
Merkl.  (Addition  to  14,109  of  1910.  Convention  date,  October  8th,  1912, 
Austria.)    June  19th. 

14,285.  "  Ships'  telegraphic  or  signalling  and  like  apparatus."  W.  Chad- 
burn.    June  20th. 

14.293.  "  Mariners'  compasses."  Kelvin  &  J.  White,  Ltd.,  and  M.  B. 
Field.    June  20th. 

14.294.  "  Wire-drawing  amachinery."  N.  K.  Turnbull  and  H.  Saville. 
June  20th. 

14,306.  "Switching  apparatus  lor  the  inside  lamps  of  motor  vehicles." 
E.  Freitag.    June  20th. 

14,310.  "  Electrolytic  meters."  W.  A.  Childs  and  Reason  Manufacturing 
Co.,  Ltd.    June  20th.    (Complete.) 

14.313.  "Electric  condensers,  res'stanoes,  coils  and  the  like."  H.  S. 
Hatfield.    June  20th. 

14.314.  "  Electromagnetic  instruments."    H.  S,  Hatfield.    June  20th. 

14, 3i;.  "  Means  or  appliances  for  mounting  and  securing  half-tone,  electro, 
stereo,  and  zinc  plates."    C,  F.  Moore.    June  20tb. 


14,330.  "  Combined  switches  and  plug  contacts."  J.  P.  Jaoobsen  and  H.  F. 
Jensen.  (Convention  date,  June  21st,  1912,  Denmark.)  June  20th. 
(Complete.) 

14,333.    "  Illuminated  signs  and  the  like."    G,  A,  Patterson.    June  20th. 

14,380.  "Stranded  electrical  conductors."  Siemens.  Bros.  Dynamo- 
Works,  Ltd.  (Siemens-Sohuokertwerke  G.m.b.H.,  Germany.)  June  Slst. 
(Complete.) 

14,387.  "Telephones  phonographs,  and  such  like  apparatus."  A.  8, 
BowLEY,    June  21st. 

14,890.  "  Dynamo-eleotrio  machines."  Siemens-Schuokertwerke  |G.m,b.H. 
(Convention  date,  June  22nd,  1912,  Germany.)    June  2l8t.    (Complete".) 

14,395.  "  Electrio-lluid  turbines."  Warwick  Machinery  (1908)  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    June  21st. 

14,407.  "  Automatic  telegraphic  apparatus."  J.  Gell.  June  2lBt.  (Com- 
plete.) 

14,423.  "  Electric  lamps."  G.  F.  Hitzelberger  and  New  British  E^'EB- 
Ready  Co.,  Ltd.    June  21st. 

14.426.  "  Magnetic  separators."  F.  Krupp  Akt.-Ges.  Grusonwerk.  (Con- 
vention date,  July  19th,  1912,  Germany.)    June  21st. 

14.427.  "  Magnetic  separators."  F.  Krupp  Akt.-Ges.  Grusonwerk.  (Con- 
vention date,  July  15th,  1912,  Germany.)    June  2l8t.    (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


1912. 


Electric  Heating  and  Cooking  Devices.    R.  F.  Venner.    12,569.    May  28th. 

Electric  Searchlights.    L.  Pasqualini.    13,680.    June  11th. 

Signalling  Apparatus.    J.  Moves  and  C.  A.  Stevenson.    13,910.    June  15th.. 

(Addition  to  No.  5,615  of  1910.) 
Electrically-operated  Announcers.    A.  J.  W.  Munden  and  J.  M.    Muir. 

14.224.  June  18th.    (November  23rd,  1911.) 
Electrically-operated  Announcers.    A.   J.  W.  Munden  and  J.   M.    Muir. 

14.225.  June  18th.    (January  29th,  1912.) 

Synchronous  Phonographs  and  Kinetographs.    I.  Kitsee.    14,880.    June  26th. 

Automatic  Electric  Supply  System.    H.  Leitner.    16,174.    July  10th. 

Electrodes  for  Arc  Lamps.  British  Thomson-Houston  Co.  (General  Electric 
Co.)    18,220.    August  7th. 

Polarised  Telegraphic  Relay.    A.  Colonna.    18,869.    August  9th. 

Electric  Flexible  Conducting  Cords.  M.  S.  Conner  and  J.  Healey.  19,607. 
August  80th. 

Aerials  for  Use  in  Wireless  Telegraphy.  E.  Girardeau.  24,345,  October 
24th.    (October  25th,  1911.) 

Electric  Alarm  Clocks.    F,  Goss,    26,50?.    November  18th, 

Fittings  for  Electric  Incandescent  Lamps.  T.  B.  Pickard.  29,736.  De- 
cember 24th. 

Projection  Apparatus.    F.  Dussaud.    5,424.    March  4th.     (March  11th,  1911.) 

Concrete  Columns,  and  particularly  Concrete  Columns  of  Towers  for 
Wireless  Telegraphy.    J.  A.  Malcolm.    10,542.    May  Srd. 

Manufacture  of  Insulated  Electric  Wire  Coils.  L.  Frenkel.  12,580.. 
May  28th.     (August  13th.  1912.) 

Electric    Conveyors    or    Transporting    Devices.      Elektromoteren  -  Werke 

Hermann  Gradenwitz.    12,833.    May  31st.    (May  Slst,  1911.) 
Automatic  Switching  System  for  Telegraphy  and  the  Like,  and  Apparatus- 

FOR  THE  Same.    J.  Gell.     12,847.    May  31st. 
Telephone  Exchange  Systems.    W.  Aitken.    12,973.    June  3rd. 
Telephone  Switching  Systems.    W.  Aitken.     12,974.    June  3rd. 
Branch  Telephone  Exchange  Switchboards.    W.  Aitken.     12,975.     June  3td. 
Electric  Telegraphy.    E.  S.  Heurtley.    13,155.    June  4th. 
Electric    Signalling    Apparatus,     H.    F.    Chapman.      (Chapman.)      13,208. 

June  5th. 
Electrical  Measuring  Instruments.    British  Thomson-Houston  Co.,  Ltd.» 

and  A.  P.  Young.    14,378.    June  19th.  . 
Means  for  Ensuring  Electric  Continuity  in  Metallic  Conduits.    E.  A. 

Edwards.     16,318.    July  12th. 
Construction   op  Field   Magnet  for   Dynamo-Electric  Machines.     M.   A. 

Mcliean.    17,391.    July  26th. 
Cooling  of  Dynamo-Electric  Machinery  and  means  therefor.   Siemens  Bros. 

Dynamo  Works,  Ltd.,  and  J.  W.  Howard.    18,087.    August  6th. 
Circuit-Breakers  for  Electric  Wexding  Machines.  E.  C.  R.  Marks.  (Clinton 

Wire  Cloth  Co.)     lc<,10».     August  6th. 
Electric    Cranes.       British   Thomson-Houston    Co.    (General  Electric  Co.> 

18,746.     August  15th. 
Cable  Connectors    to  Electrically  Heated  Laundry  and  similar  Irons 

G.  H.  Collins  and  H.  P.  Collins.    20,776.    September  12th. 
Holders  for  Electric  Incandescent  Lamps.     M.  J.  Hoppock,  jun.,  and  A, 

Stout.    22,231.     September  SOth. 
Means    for   Displaying    Changeable    Advertisements    on    Vbhiclss.      A. 

Beger     23,824.     October  18th. 
Mariners'  Compass.    W,  D.  Whyte.    25,028.    November  1st. 
Short-circuiting    Device   for   the  Ignition  Mechanism    of   Internal-Com- 
bustion Engines.    Firm  of  R.  Bosch.    27,403.    November  28th.    (January 

13th,  1912). 
Electric  Arc  Lamps.    F.  R.  Boardman,  R.  V.  Boardman  and  F.  Boardman. 

29,160.    December  18th. 
Electric  Heaters.    L.  H.  Mayer.    29,569.    December  23rd. 


.1913. 

Electric  Arc  Lamps,  Ciompton  &  Co,,  Ltd.,  and  C.  Crompton,  237.  January 
3rd. 

Receiver  for  Submarine  Signalling.  Signal  Ges.  1,995.  January  24th. 
(June  1st,  1912.) 

Apparatus  for  the  Production  of  Alkali  Metals  from  their  Fused 
Halogen  Compounds.  Elektrizitatswerk  Lonza  Akt.-Ges.  3,575.  Feb- 
ruary 11th.     (February  15th,  1912.) 

Electric  Safety-Fuse  Plug.    O.  Weiss.    3,732.    February  13th, 

Means  for  Starting  Internal-Combustion  Engines  used  on  Motor- Vehicles, 
T.  W.  Tattersall.    1,206.    January  15th. 

Arrangement  for  Starting  Groups  op  Electrical  Machines,  Consisting  of 
A  Synchronous  and  an  Asynchronous  Maiuine  Connectkd  in  Cascade 
with  it.  W.  p.  Thompson.  (Ateliers  de  Constructions  Electriques  de 
Charleroi.)    5,481.    March  5th.     (Addition  to  7,185,  i912). 
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The  BritLsh  public,  having  now  possessed  its  very  own 
telephone  service  for  some  1 H  montlis,  is  awakening.  It  haa 
dawned  u^on  the  intelligence  of  John  Bull  that  perhaps, 
after  all,  national  ownership  is  *'  not  all  that  it's  cracked  up 
to  be,"  and  that  expert  management  in  the  hands  of  a 
highly  developed  commercial  and  technical  staff  is  not  so 
detrimental  to  the  public  welfare  as  he  has  been  told.  In- 
deed, we  fancy  he  would  gladly  find  himself  once  more 
within  the  greedy  clutches  of  the  devouring  telephone  trust, 
which  he  has  just  recently  succeeded  in  parting  from  its 
ill-gotten  gains  under  conditions  which,  if  suffered  by  him- 
self, he  would  have  characterised  as  extremely  unfair. 

Last  week  the  growing  popular  irritation  was  voiced 
by  the  London  Chamber  of  Commerce,  which  sent  a  deputa- 
tion to  interview  the  Postmaster-General  on  the  subject  of 
the  injustice  of  the  contracts  with  subscribers  and  the  in- 
efficiency of  the  service.  Mr.  Samuel  admitted  that  the 
service  was  not  all  that  could  be  desired — an  admirably 
diplomatic  way  of  putting  the  best  face  on  the  matter.  He 
also  detailed  the  sums  of  money  that  he  was  spending  and 
would  spend  on  the  system,  and  e.xpressed  most  praiseworthy 
views  regarding  the  importance  of  efficiency  rather  than 
cheapness  ;  but  kind  words  butter  no  parsnips,  and,  much  as 
we  respect  and  admire  Mr.  Samuel,  who  has  done  his  best 
and  deserved  well  of  the  country,  we  cannot  accept  his  soft 
answers  as  compensation  for  the  deficiencies  of  the  telephone 
service. 

In  London  alone,  he  said,  there  were  one  million  calls  a 
day — and  this  he  gave  with  charming  inconsequence  as  a 
reason  why  subscribers  should  accept  without  question  the 
Post  Office  record  of  the  number  of  their  calls  I  He  pro- 
ceeded to  say  that  the  number  of  calls  that  were  ineffective, 
owing  to  the  lack  of  sufficient  junction  lines,  was  extremely 
small — less  than  ^  per  cent.  But  h  per  cent,  on  a  million 
is  no  less  than  5,000  calls  a  day  wasted  through  this  cause 
alone,  to  say  nothing  of  the  others — is  not  this  a  serious 
matter  ? 

The  7'imes  devoted  a  leading  article  to  the  subject  on 
Saturday  last,  and  emphasised  the  fact  that  this  country  lags 
behind  the  world  in  the  development  of  the  telephone 
service.  "We  cannot  altogether  agree  with  our  con- 
temporary in  its  references  to  the  cost  of  the 
service  in  London ;  it  is  useless  to  attempt  comparisons 
between  the  enormous  metropolitan  area  and  Continental 
towns  where  the  telephonic  conditions  are  totally  different, 
and  it  is  unreasonable  to  demand  more  than  a  moderate 
reduction  in  the  charges,  if,  indeed,  any  reduction  at  all  can 
be  effected.  Ii  is  true  that  there  is  no  royalty  to  pay,  that 
the  Government  cin  raise  capital  on  better  terms  than  a  com- 
pany, and  that  there  is  no  restriction  to  the  life  of  the 
concern,  but  the  royalty  will  be  more  than  swallowed  up  by 
the  inevitable  reduction  in  commercial  efficiency  which  is 
certain  to  accompany  State  control,  and  it  is  not  correct  to 
say  that  there  is  no  dividend  to  pay— the  Treasury  will  not 
forgo  its  pound  of  flesh,  and  the  Postmaster-General,  as  he 
indicated  in  his  reply  to  the  deputation  from  the  Chamber 
of  Commerce,  will  be  obliged  to  provide  "a small  margin  of 
profit  to  the  Exchequer  in  consideration  of  the  large 
amount  of  public  capital  involved  "  (if  he  can).  But  as 
regards  the  inefficiencies  of  the  service,  of  which  a  long  list 
is  given,  we  are  at  one  with  the  Times. 
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In  this  connection  the  attitude  of  the  Telephone  l^epart- 
ment  towards  the  immense  problem  with  which  it  is 
confronted  is  put  in  a  remarkable  light  by  the  statements 
of  one  of  the  secretaries  of  that  department  who  visited 
Nottintjham  last  week,  to  hear  the  complaints  of  the  Cor- 
poration and  the  local  Chamber  of  Commerce.  These  state- 
ments were  published  in  the  Evening  Standard oi  June  30th, 
in  which  we  read  that  the  secretary  admitted  that  complaints 
were  being  made  on  all  hands  by  subscribers.  "  The  service 
is  not  what  we  would  like,"  he  confessed  ;  "  the  telephone 
system  is  a  worrying  business."  Oh,  for  peace  and  a  quiet 
life  I  "  There  are  places  in  London  where  we  do  not  want 
any  more  subscribers,  for  it  would  be  impossible  to  give 
them  a  good  service.  .  .  .  People  in  the  West  End  are  con- 
tinually writing  to  the  Postmaster- General  asking  for  lines, 
but  they  are  told  that  they  cannot  get  them,  and  this  is  just 
what  they  cannot  understand."  The  naivete  of  these 
remarks  is  delicious.  "  There  are  places  " — is  there  any 
place  in  London  where  the  existing  subscribers  get  a 
good  service  ?  According  to  a  further  statement  of  this 
candid  secretary,  until  the  end  of  the  year  the  Post  Office 
can  take  no  more  subscribers  at  Victoria.  It  may  be  inferred 
that  the  Post  Office  is  not  in  the  telephone  business  with 
a  view  to  developing  it,  but  merely  to  keep  things  going — 
to  maintain  the  siatiis  quo,  that  fetish  of  politicians  which 
is  born  of  ignorance  and  timidity  :  ignorance  regarding  the 
business  in  hand,  and  fear  of  the  consequences  of  a  bold 
forward  step.  Why  will  not  those  West  End  people  be 
quiet  and  cease  from  troubling  ?  Ears  have  they,  says 
the  Post  Office,  and  they  do  not  understand — that  they 
cannot  have  telephones  too.     Dolts  ! 

Proceeding,  the  secretary,  with  a  nerve  which  commands 
admiration,  if  not  .respect,  says  that  the  lack  of  sufficient 
provision  for  future  business  "  was  the  fault  of  the  National 
Co."  "  When  the  Post  Office  took  up  the  telephones  in 
1902,  we  did  not  provide  for  service  for  the  whole  of 
London,  expecting  that  the  National  Co.  would  have  made 
ample  provision  by  the  time  the  transfer  came  into  force." 

We  are  at  a  loss  to  comment  on  this  remark.  As  the 
bargee  said  in  a  similar  strait,  "  There  ain't  no  words  for  it." 
It  appears  from  further  remarks  that  the  Post  Office  offered 
to  do  it  and  lend  the  new  plant  to  the  company,  but  the 
latter  most  naturally  declined,  pointing  out  the  obvious  fact 
that  if  this  were  done,  the  Post  Office  would  refuse  to 
buy  the  company's  old  plant  when  the  transfer  came. 
"  Ultimately  we  built  an  Avenue  Exchange,  and  for  some 
time  the  result  of  transferring  was  a  ghastly  business.  For 
a  few  weeks  there  was  a  very  bad  time  for  the  Avenue  sub- 
scribers." Yes  ;  but  why  say  "  for  a  few  weeks  "  ?  "  We 
have  increased  the  staff  of  operators  ....  for  the 
moment  this  seems  to  be  no  advantage."  The  Post  Office 
appears  surprised  to  find  that  under  State  management  a 
larger  staff  is  required  to  do  the  same  work.  Every  one 
else  knew  that  years  ago,  and  said  it. 

"  The  truth  "  (there  is  quite  a  lot  of  truth  in  this  secre- 
tary's statements)  "  is  that  at  present  we  are  not  anxious  to 
advertise  the  telephones."  No  need — the  subscribers  are 
doing  that  efficiently. 

"  We  hope  that  in  five  years'  time  we  shall  have  as  good 
a  system  as  that  in  New  York,  and  we  believe  that  already 
tve  have  as  good  a  sgstem  as  that  in  Faris.'''' 

This  is  a  fitting  climax  to  this  astounding  series  of  dis- 
closures. It  is  notorious  in  telephone  circles  that  the  State 
service  in  Paris  is  the  last  word  in  inefficiency  and  mis- 
management ;  the  subscribers  had  to  form  an  association  to 
fight  the  Government  and  compel  reform. 

What  do  we  learn  from  the  foregoing  extracts  ?  Is  it 
not  that  the  Post  Office  entered  upon  this  gigantic  under- 
taking without  appreciating  the  necessities  of  the  case  ? 
without  due  preparation,  without  co-operation  with  the 
company  on  a  reasonable  basis,  without  an  adequate  staff, 
without  the  necessary  funds  ?  The  department  has  shown  a 
deplorable  lack  of  foresight  and  incapacity  for  handling  the 
tremendous  problem  which  it  so  light-heartedly  took  up. 

We  do  not  for  a  moment  blame  the  engineering  staff  of 
tho  Poit  Office,  for  the  members  of  which  we  have  sincere 
respect  and  cordial  sympathy.  The  fundamental  canker  is 
the  lack  of  co-ordination  of  the  administrative  and  technical 
staffs,  to  which  we  drew  a&tention  some  years  ago,  and 
which   results    in    constant    friction    and  waste  of  effort. 


Under  the  National  Telephone  Co.  the  management  of  the 
system  was  in  the  hands  of  a  machine  organised  upon  a 
sound  commercial  basis,  by  which  the  highest  technical 
skill  and  the  best  business  ability  were  combined  and  utilised 
with  the  utmost  efficiency  and  perfect  harmony.  The  Post 
Office  in  taking  over  the  undertaking  rejected  the  best  men. 
Cannot  our  bureaucrats  realise  that  the  best  is  the  cheapest 
in  the  end  ?  That  a  good  man  is  worth  a  high  salary,  and 
can  command  his  own  price  r* 

But  -  it  is  useless  to  protest ;  the  defects  of  State  control 
are  inherent  to  the  system,  and  the  teachings  of  history  are 
lost  upon  the  politician,  who,  of  all  men,  ought  to  make 
them  his  special  study.  As  in  England,  so  it  is  in  France 
and  in  Germany  ;  the  City  Council  of  Dresden,  for  example, 
last  month  discussed  a  statement  that  the  Postal  authorities 
threatened  to  close  the  telephone  exchange  for  12  months, 
to  put  a  stop  to  the  continuous  complaints  from  all  parts  of 
the  community.  The  service  was  described  as  insupport- 
able, scandalous,  and  detrimental  to  the  commercial  life  of 
Dresden — but  the  charges  had  to  be  paid  all  the  same,  in 
advance.  The  Council  resoked  to  demand  redress  from  the 
Postal  authorities. 

On  the  other  hand,  a  postal  official  stated  that  the  alleged 
threat  had  not  been  made — but  probably,  as  in  London, 
the  different  departments  of  the  German  Post  Office  act  in 
ignorance  of  each  other's  movements.  To  sum  up  the  whole : 
State  management  is  mismanagement  now,  as  it  al\^ys  has 
been,  and,  after  all,  the  people  who  brought  it  about  have 
only  themselves  to  blame.     We  warned  them. 


The   proposal  to    form    a   society  for 
Protection  for    ,,  .     ,        ,     ,.        e    l  cc         • 

J,     .  the   mutual  protection  of  staff    engineers 

and  draughtsmen  is  one  of  those  subjects 
which,  like  the  wages  of  shift  engineers,  periodically  invades 
our  "Correspondence"  columns,  and  invariably  evokes  an 
animated  discussion.  But  hitherto,  with  equal  regularity, 
the  attempt  to  form  an  association  has  failed,  the  numerous 
difficulties  met  with  by  the  promoters  having  proved  too 
great  to  be  overcome  with  the  means  at  their  command.  The 
singular  aversion  to  anything  in  the  nature  of  a  trade  union 
which  is  always  displayed  by  employes  whose  vocation  lies 
outside  the  limits  of  manual  labour  may  have  a  good  deal 
to  do  with  it ;  we  are  not  sure  that  the  feeling  is  well 
founded — there  is  nothing  objectionable  about  a  trade 
union,  so  long  as  it  adheres  to  its  legitimate  objects,  and  is 
conducted  by  honourable  men.  Moreover,  the  fundamental 
principles  of  trade  unionism  are  to  be  found  in  every  society 
formed  for  mutual  assistance  and  support,  whether  the 
members  be  employes  or  employers,  and  there  need  be  no 
loss  of  dignity  in  belonging  to  such  a  body.  However,  the 
feeling  undoubtedly  exists,  and  its  intensity  is  perhaps  most 
marked  in  the  case  of  men  whose  work  differs  only  in  kind 
from  that  of  the  skilled  handicraftsman,  and  often  is 
actually  worth  less  in  point  of  remuneration. 

Other  obstacles  are  to  be  found  in  the  fear  of  unwelcome 
consequences  to  those  who  ally  themselves  with  such  a 
society  while  it  is  still  a  weakling,  and  the  difficulty  of 
reaching  the  eyes  and  ears  of  the  class  of  men  concerned, 
many  ci  whom  cannot  afford  to  subscribe  to  a  weekly 
journal,  or  are  too  indifferent  to  their  future  to  concern 
themselves  with  the  technical  Press. 

The  efforts  of  existing  Societies  to  take  advantage  of  the 
agitation  on  such  occasions  and  to  capture  the  movement 
with  a  view  to  the  extension  of  their  own  membership,  are 
usually  viewed  with  undisguised  suspicion  by  the  coy  subjects 
of  their  blandishments,  who  desire  to  be  loved  for  themselves 
alone,  and  not  for  the  sake  of  their  subscriptions.  A  letter 
elsewhere  in  this  issue,  however,  from  Mr.  W.  A.  Tookey, 
draws  attention  to  the  advantages  of  membership  of  the 
Junior  Institution  of  Engineers  (of  which  he  is  vice- 
chairman),  and,  we  think,  deserves  the  serious  consideration 
of  all  who  are  interested  in  the  question. 

Mr.  Tookey's  letter  fully  explains  the  policy  and  organisa- 
tion of  the  Institution,  upon  which,  therefore,  we  need  not 
dwell  ;    but  having  been    intimately  acquainted  with  the 
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Juniors  for  many  years,  we  are  in  a  position  to  confirm  all 
that  ho  says  regarding  its  claims,  as  one  of  the  most  "live" 
and  energetic  societies  of  its  kind,  to  meet  the  case  of  the 
men  wiio  are  in  search  cf  mutual  aid.  AVe  have  examined 
the  Memorandum  of  Associat'on  of  the  Institution,  and  find 
that  its  scope  is  extremely  wide,  explicitly  embracing  every 
ijranch  of  the  profession  of  engineering  and  contemplating 
the  promotion  of  improvements  in  the  law,  the  advancement 
of  knowledge  of  persons  engaged  in  the  engineering  or  allied 
professions,  "  or  in  any  employment,  manual  or  otherwise,  in 
connection  therewith,"  the  encouragement  of  invention,  the 
establishment  of  a  benevolent  fund,  and  doing  "all  such 
lawful  things  as  are  incidental  or  conducive  to  the  attainment 
of  the  above  objects" — provided  that  it  shall  not  make  itself  a 
trade  union.  The  subscrijDtion  is  one  guinea  per  annum  (pro- 
vincial wiembers,  ICs.).     The  membership  is  about  2,000. 

We  believe  that  the  Junior  Institution  is,  in  fact,  exactly 
what  our  correspondents  have  been  looking  for,  and  we 
strongly  recommend  them  to  inquire  closely  into  its  merits, 
lest  they  go  farther  and  fare  worse. 


Lead. 


Nowadays  when  the  capacity  of  central 

'^^^        _    electric    lighting    stations     is     becoming 

PreTention  ol       g^j.^^  ^j^^j   greater,  and  where   the  same 

Fire  in  Central  >=,  ,  ,  •     -,  ^ 

Stations.        plant  produces  the    power  required  for  a 

steadily-increasing  number  of  different  in- 
dustries, any  total  or  even  partial  interference  with  the 
supply  of  electrical  energy  may  have  results  so  disastrous 
that  it  behoves  those  responsible  for  the  management  of 
such  plants  to  take  every  possible  care,  so  that  no  interrup- 
tions may  arise.  Amongst  the  causes  of  accidental  interruption 
in  the  supply  of  current,  perhaps  the  one  to  be  the  most 
feared  and  guarded  against  is  fire  at  the  generating  station. 

In  this  connection,  we  would  draw  attention  to  the  resume 
on  another  page  of  an  interesting  article  entitled  :  "  The 
Causes  of  Fires  at  Central  Stations,  and  their  Remedy," 
recently  contributed  to  our  French  contemporary, 
La  Lumiere  Electriqiie,  by  M.  Andre  Gerard,  the  engineer 
of  the  Societe  de  I'Electricite  du  Pays  de  Liege,  and  a  son 
of  the  well-known  Prof.  Gerard. 

Among  the  precautions  to  be  taken  in  the  laying-out  of 
new  generating  stations,  the  author  mentions  the  advantage 
that  is  to  be  secured  by  entirely  separating  the  switchgear 
from  the  engine  room,  and  establishing  it  in  a  special  and 
independent  building.  No  doubt  such  a  plan  would  be 
excellent,  if  there  were  not  other  conditions  to  be  taken  into 
account,  which  do  not  permit  the  switchgear  to  be  entirely 
separated  from  the  generating  plant.  We  believe  that  the 
arrangement  adopted  at  the  St.  Ouen  and  Issy  generating 
stations  of  the  Compagnie  Parisienne  de  Distribution  de 
I'Electricite,  which,  by  the  way,  were  described  in  our  issue 
of  the  10th  ult.,  while  not  being  so  radical  a  change,  offers 
all  the  necessary  guarantees  against  risk  of  fire.  In  each  of 
these  stations  the  high-tension  switches  are  installed  in  a 
multiple-storey  building  contiguous  to,  and  communicating 
with,  the  power  house,  a  balcony  projecting  into  the  latter  form- 
ing a  central  controlling  point,  from  whence  all  the  distribution 
apparatus  can  be  operated,  the  alternator  and  feeder  panels 
being  arranged  in  arcs  of  circles.  These  stations  are  almost 
entirely  constructed  of  reinforced  cement,  the  use  of  wood 
not  being  permitted.  In  this  issue  also  we  print  that  portion 
of  Mr.  G.  Scott  Eam's  interesting  report,  in  which  he 
describes  the  three  important  fires  in  electricity  works  for 
which  the  past  year  was  unhappily  noteworthy.  In  each 
case  the  fire  originated  amongst  the  cables  and  quickly 
involved  the  switchgear,  indicating  clearly  that  this  is  the 
weak  spot  in  our  present  designs.  Mr.  Ram  recognises  the 
great  difficulty  in  dealing  with  the  problem,  and  suggests 
that  the  cables  be  enclosed  in  separate  channels  to  prevent 
the  spread  of  fire  ;  this  is  good  so  far  as  it  goes,  but  does 
not  wholly  meet  the  case.  The  iron  covers  which  encase 
the  power  cables  on  the  London  underground  railways 
suggest  a  practicable  method  of  confining  damage  to  cables 
in  existing  stations  within  the  narrowest  limits,  without 
waste  of  valuable  space,  and  the  use  of  ironclad  switchgear 
where  possible  would  obviously  reduce  the  risk  of  fire. 


With  slightly  more  plentiful  arrivals  of 
lead  during  the  last  week  or  two,  the  situation 
has  eased  to  a  certain  degree,  but  a  considerable  proportion 
of  the  metal  coming  in  has  had  to  be  ehipped  abroad  against 
old  contracts  entered  into.  These  supplies  had  to  be  drawn 
from  new  arrivals,  for  the  simple  reason  that  stocks  can 
hardly  be  said  to  exist  either  in  Europe  or  America.  Fresh 
export  inquiries  have  fallen  off  during  the  last  week  or  two 
to  a  small  extent,  but  there  are  important  engagements  to 
be  filled  this  month,  and  about  half  the  quantities  arriving 
early  this  week  will  not  be  available  for  the  English  trade. 
It  is  quite  possible  that  there  may  be  a  renewal  of  the 
stringency  experienced  for  near  delivery  metal,  in  view  of 
the  restricted  quantities  coming  along,  though  there  is  do 
likelihood  of  anything  approaching  actual  famine  conditions 
being  set  up.  The  hopes  of  consumers  continue  to  Ix;  con- 
centrated upon  the  situation  in  ^lerico,  where  conditions 
appear  to  be  settling  down,  though  the  pre  cess  is  a  slow  one. 
Undoubtedly,  had  there  not  been  any  disturbance  in  that 
country,  the  highest  points  attained  for  lead  would  not  have 
been  seen,  and  the  rer-umption  of  normal  conditions  is 
awaited  with  impatience.  The  fact  that  some  lead  has 
come  to  London  from  New  York  has  no  special  significance, 
and  the  only  complaint  of  the  shippers  is  that  they  were  not 
able  to  get  more  of  it. 


The  latest  development  in  connection 
Half  Watt  ^ith  a  low  watt  consumption  per  candle- 
per  Candle  .  .   i    r         r.  t. 

LaiuDs.         power  13   reported  from   Germany,  where 

the  A. E.G.  intends  to  place  on  the  market 
in  the  autumn  a  new  lamp  which  is  claimed  to  consume  only 
one-half  of  a  watt  per  candle,  as  compared  with  "8  watt  to  1  watt 
per  candle  of  the  existing  wire  lamps.  It  is  announced  that 
the  Incandescent  Gas  Light  (Auer)  Co.,  which  manufactures 
Osram  lamps,  will  also  introduce  a  lamp  having  a  similarly 
low  watt  consumption.  The  figures,  of  course,  refer  to  the 
Hefner  candle,  which  has  a  value  about  10  per  cent,  less 
than  the  Engrlish  candle. 


Radio-telegraphists,  says  the  Elek- 
Are  Hertzian  trotechnische  Zeitsdirift,  are  subject  to 
Injurious?  amvmia — a  deficiency  in  red  blood  cor- 
puscles and  their  hivmoglobin  contents. 
This  malady  is  traceable  to  various  causes,  notably  to  the 
faulty  location  of,  and  unhealthy  conditions  in,  some  operat- 
ing rooms— particularly  on  ships.  It  is  not  unlikely  that 
the  ozonisation  of  the  air  round  about  the  high-frequency 
current  apparatus  has  an  injurious  effect— this  suspicion 
being  confirmed  by  the  headaches,  anaemia  and  bad  appetite 
and  digestion  of  employes  in  the  Niagara  and  other  high- 
tension  stations.  It  remains  to  be  established  whether 
Hertzian  waves  themselves  have  any  physiological  or  patho- 
logical action.  Dr.  Thompson  has  observed  the  produc- 
tion of  subjective  light  glimmerings  when  the  head  is 
approached  to  a  powerful  electromagnet,  and  Danilewski 
has  observed  muscular  contraction  in  a  frog  placed  near  a 
powerful  dynamo  ;  the  latter  investigator  has  also  noticed 
that,  if  the  muscfes  of  a  frog  contract  under  the  influence 
of  electric  oscillations  to  which  an  insulated  man  serves  as 
conductor,  they  cease  when  the  experimenter  earths  his  body. 
Collins  claims  that  a  sleeping  cat  can  be  awakened  by  the 
influence  of  Hertzian  waves,  and  that  the  powerful  radia- 
tions   now  employed   by    many  wireless   stations   have  an 

appreciably  injurious  effect  on  operators. 
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BRITISH    TRADE    WITH    CANADA. 


As  our  readers  are  aware,  for  a  louij;  time  we  have  made  a 
special  feature  of  the  importance  of  Canadian  trade  to 
British  manufacturers,  and  have  done  our  best  to  arouse 
interest  in  the  subject  and  to  promote  the  cultivation  of 
this  very  promising  lield.  That  its  possibilities  are 
gradually  obtaining  recognition  is  evidenced  not  only  by 
the  rapidly-increasing  value  of  our  exports  to  the  Dominion, 
but  also  by  numerous  facts  which  have  come  to  our  know- 
ledge, proving  that  our  manufacturers  are  devoting  more 
attention  to  the  matter,  and  that  determined  and  succesj-ful 
efforts  are  being  made  to  introduce  British  products  to  the 
Canadian  market,  and  we  are  glad  to  be  able  to  say  that 
some  of  the  obstacles  to  our  trade  in  this  direction  are  likely 
to  be  removed  in  the  near  future. 

Some  of  the  difficulties  were  pointed  cut  in  the  valuable 
report  of  Mr.  Hamilton  AYickes  to  the  Board  of  Trade,  which 
we  published  in  our  issue  of  January  3rd,  1913;  others 
were  mentioned  in  our  article  of  May  3rd,  1912,  in  which 
we  welcomed  th'e  advent  of  the  Canadian-British  Engineer- 
ing Co.  as  affording  a  good  prospect  of  development.  The 
orginator  of  the  scheme,  Mr.  Leonard  Andrews,  had  then 
already  spent  two  years  in  investigating  the  conditions,  and 
in  formulating  plans  for  the  establishment  of  a  satisfactory 
medium  through  which  British  manufactures  could  be 
delivered  to  Canadian  purchasers  under  conditions  which 
would  immensely  facilitate  the  speedy  execution  of  orders 
and  ensure  satisfaction  to  the  purchaser.  With  these 
objects  iu  view,  the  organisation  of  his  company 
was  so  devised  as  to  make  it,  in  a  sense,  two- 
headed.     An   explanation    of    the    telegraph   given    to    an 


intensLing  recital  of  his  experiences,  the  gist  of  which  is 
given  below. 

By  an  extraordinary  stroke  of  good  fortune,  the  directors 
were  brought  into  touch  with  a  going  concern  of  good 
standing  with  a  widely  extended  connection  in  the  engineer- 
ing woild,  which  was  about  to  come  into  the  market  for 
reasons  (^uite  foreign  to  the  business,  and  were  enabled  to 
purchase  it  en  bloc,  at  a  price  below  the  market  value  of  the 
stock  alone.  Their  first  care  was  to  reorganise  the  concern 
and  to  rehabilitate  its  reputation  in  commercial  circles  ;  the 
business  is  now  in  fall  swing,  on  the  same  lines  as  before,  and 
by  itself  alone  would  afford  ample  occupation  for  the  staff 
and  for  the  energies  of  the  directors.  But  naturally,  the 
business  done  at  present  is  mainly  in  goods  of  American 
origin,  whereas  the  C,-B.  E.  Co.'s  directors  are  anxious  to 
develop  the  trade  in  British  manufactures  ;  Mr.  Andrew  s 
has  therefore  returned  in  order  to  proceed  with  that  under- 
taking, and  Mr.  Porter  is  just  leaving  for  Canada  to  con- 
tinue the  campaign  on  that  side  for  a  few  months. 

The  commercial  methods  adopted  in  the  New  World  differ 
very  markedly  from  those  to  which  we  are  accustomed.  lb 
is  quite  useless  merely  to  appoint  agents  in  Canada  and  to 
provide  them  with  goods,  in  the  face  of  the  American  system. 
Accordir.g  to  the  latter,  the  manufacturer  does  not  confine 
his  activities  to  supplying  his  agent  with  goods  ;  he  under- 
takes the  whole  of  the  advertising  of  his  wares  and  creating 
a  demand  for  them,  leaving  the  agent  to  carry  a  stock,  dis- 
tribute the  goods  to  bis  (the  agent's)  clienfde,  and  be 
responsible  to  the  manufacturer  for  pajment  for  the  gcods. 
The  manufacturer  also  provides  expert  salesmen  to  co-operate 
with  the  agent's  salesmen,  the  former  being  capable  of 
discussing  points  of  technical  detail  with  prospective  cus- 
tomers— a  condition  absolutely  essential  to  success.     It  will 


General  Office  anp  Shipping  Department  of  the  Canadian-British  Engineering  Co.,  Ltd.,  in  Winnipeg. 

External  View  Inset. 


Eastern  chief  in  the  old  days  by  one  of  our  pioneers,  was 
that  it  was  like  a  dog  with  its  head  in  London  and  its  tail 


in  Afghanistan 
barks  in  London." 
the  C.-B.  E.  Co., 
communicated   to 
would  take  up  the 


When  you  tread  on  its  tail  in  Kabul  it 
In  a  similar  way,  if  a  purchaser  from 
in  Canada,  had  a  grievance  which  he 
the  Canadian  staff,  the  London  end 
matter  with  the  British  manufacturer  ; 
or  if  the  potential  customer  explained  his  individual  and 
peculiar  requirements  to  the  staff  in  Canada,  the  London 
office  would  see  to  it  that  his  wants  were  filled  to  the  letter. 
Thus  the  Canadian- British  Engineering  Co.  was  formed  to 
promote  the  supply  of  British  goods  to  Canadian  purchasers, 
by  actually  impersonating  the  manufacturer  in  Canada  and 
the  purchaser  in  London. 

The  co-operation  of  a  number  of  important  British  firms 
was  secured,  and  the  company  was  duly  brought  into 
existence  last  year.  Thereafter  Mr.  Andrews  for  the  third 
time  proceeded  to  the  Dominion,  to  complete  the  overseas 
organisation  of  the  business,  and  in  the  meantime  Mr.  R. 
Porter,  the  company's  London  manager,  has  been  keeping 
manufacturers  on  this  side  posted  with  information  received 
from  Canada  respecting  the^  requirements  of  that  market. 
Mr.  Andrews  recently  returned  after  a  sojourn  of  nine 
months,  mainly  in  Winnipeg,  and  favoured  us  with  a  most 


be  seen  that  the  difference  in  method  is  fundamental  and  of 
the  greatest  importance.  The  Canadian  purchaser,  though 
he  has  a  strong  predilection  in  favour  of  British  goods,  is  not 
going  to  buy  them  simply  and  solely  because  they  are  British  ; 
he  must  be  offered  satisfactory  inducements  to  purchase — 
he  must  be  satisfied  that  the  price  and  quality  are  right,  and 
convinced  as  to  the  merit  of  the  design  in  comparison  with 
rival  offers— and  this  can  only  be  done  by  a  man  who  is 
fuliy  acquainted  with  both  classes  of  goods  and  capable  of 
discussing  their  points. 

Again,  the  British  makers  must  be  prepared  to  meet  their 
competitors  on  equal  terms.  Take,  for  instance,  the  case  cf 
eler-lric  cooking  and  heating  apparatus.  Many  British  manu- 
facturers are  ready  to  guarantee  their  products  for  a  period 
of,  say,  two  years  ;  the  American  in  some  cases  guarantees  his 
goods  indefiniicly.  For  olc  thing,  they  are  cf  good  quality  ; 
they  are  made  by  firms  which  specialise  in  these  lines,  in 
enormous  quantities,  so  that  the  cost  of  manufacture  is  kept 
down  ;  and  if  a  utensil  last?,  say,  two  years,  the  user  will 
consider  that  it  has  had  a  fair  life,  and  will  not  generally 
dream  of  asking  for  the  fulfilment  of  the  guarantee.  Thus 
prestige  is  secured  at  a  nominal  cost.  Electric  irons  and 
kettles,  and  cooking  ranges,  are  popular  in  Winnipeg  ;  they 
are  usually  better  finished  than  the  British  article,  with  nickel 
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and  polisl),  and  their  superior  appearance  gives  tbem  a  great 
advantage,  while  costing  very  httle. 

The  company  finds  that  there  will  be  no  difficulty  in 
introducing  British  apparatus  and  material  ;  as  a  matter  of 
fact,  its  travellers  are  keen  to  take  them  up,  for  they  find 
that  "  British-made "  is  a  good  "  talking-point,"  which 
arouses  the  interest  of  their  clients  and  facilitates  business. 
Moreover,  municipal  inspectors  of  electrical  apparatus  are, 
in  many  cases,  (juite  willing  to  approve  of  British  material 
and  accessories,  even  without  the  imprimatur  of  the  Chicago 
Board  of  Underwriters,  provided  that  the  goods  bear  the 
brand  of  a  manufacturer  or  distributor  of  repute.  Again, 
if  the  selling  price  of  an  article  in  London  is  the  same  as, 
say,  in  Boston,  from  which  centre  many  electrical  appliances 
are  imported  into  Canada,  it  can  compete  with  the  United 
States  product  in  the  Prairie  Provinces  on  equal  terms,  as 
the  combined  freight  charges  and  preferential  tariff  on 
British-made  goods  are  approximately  the  same  as  the  lower 
freight  charges  and  higher  tariff  on  U.S.A.  goods.  Energy 
is  extraordinarily  cheap  in  Winnipeg — 8^  cents  per  unit,  fiat 
rate,  for  lighting,  and  1  cent  for  heating — so  that  there 
is  an  excellent  field  for  the  sale  of  consuming  appliances, 
provided  that  they  comply  with  standard  requirements ; 
for^  instance,  lamp?,  &c.,  must  be  fitted  with  the  Edison 
cap,  as  the  bayonet  cap  is  practically  unknown  in  Canada. 

The  company  has  already  a  large  business  in  Winnipeg, 
provided  with  the  necessary  office  staff  and  travellers, 
and  branches  in  other  centres.  It  is  in  a  position 
to  deal  with  British  goods  right  away.  But  it  is  of  no 
use,  as  we  have  shown  above,  to  supply  the  goods  alone  ; 
the  aid  of  experts  is  essential,  to  explain  the  good  points 
of  the  stuff  to  the  purchaser.  The  company,  therefore, 
invites  manufacturers  to  co-operate  with  it  on  the  following 
basis : — The  company  will  provide  the  necessary  office 
accommodation  at  its  own  cost — no  small  item  in  Winnipeg — 
and  will  place  at  the  disposal  of  the  manufacturer  its  existing 
organisation  and  distributing  network,  while  the  manufacturer 
is  asked  to  appoint  and  pay  the  salaries  of  experts  who  can 
talk  about  the  goods  with  technical  knowledge  and  cope 
with  the  eloquence  of  the  rival  "  spell-binders."  A  similar 
system  is  already  in  operation  and  has  afforded  good  results 
in  India,  and  in  view  of  the  extraordinarily  rapid  develop- 
ment which  is  taking  place  in  Winnipeg  and  the 
adjoining  areas,  in  which  the  company  is  already 
favourably  known,  there  is  every  reason  to  anticipate 
still  better  results  from  the  co-operation  of  manufacturers 
with  each  other  and  with  the  Canadian-British  Engineer- 
ing Co.  The  company  already  have  over  500  customers  on 
their  books  in  the  Prairie  Provinces  alone,  many  of  these 
customers  being  very  large  buyers  of  engineering  plant. 

The  directors  of  the. company  have  set  themselves  the  task 
of  developing  the  system  on  the  lines  above  described,  and 
they  have  our  best  wishes  for  their  success  in  a  venture 
which  promises  well,  not  only  for  those  associated  with  them 
but  also  for  British  engineering  trade  in  general. 


DISTRIBUTION    SYSTEM    IN    HAMILTON. 

CANADA. 


By  W.  a.  COA.TES. 


As  reported  in  the  Electrical  Review  last  autumn,  the 
City  Council  of  Hamilton,  Ontario,  has  decided  to  lay  under- 
ground all  wires  at  present  carried  overhead  within  the  main 
business  area  of  the  city.  This  area  is  considerably  less  than 
1  sq.  mile,  but  the  cost  of  the  change  is  estimated  to  be  about 
£50,000. 

The  authorities  chiefly  concerned  are  the  City  ITydro- 
Electric  Power  Department,  the  Dominion  Power  and  Light 
Co.,  the  Bell  Telephone  Co.,  the  Western  Union  Telegraph 
Co.,  and  the  City  Fire  and  Police  Departments. 

The  proposal  is  for  the  Bell  Co.  to  install  their  own 
conduit  system,  while  the  city  authorities  will  undertake  the 
laying  of  conduits  for  all  other  parties  concerned,  charging 
each  with  their  proportionate  cost. 

The  system  of  distribution  to  be  adopted  is  not  a  fully 
underground  one,  but  will  be  as  shown  in  the  sketch  plan. 

The  conduits  will  be  laid  along  the  main  streets,  only  one 
branch  being  taken  to  each  block  of  buildings  In  the  centre 
of   each   block,  and   consequently   out   of   sight    from  the 


street,  a  distribution  pole  will  be  erected,  from  which 
aerial  feeders  will  run  to  the  individual  ajnsnmers. 
This  scheme  will  avoid  tearing  up  the  footpaths  to  any 
great  extent,  and,  more  important,  will  obviate  the  necessity 
for  changing  the  wiring  of  buildings.  These  are  all  arranged 
with  the  incoming  feefler  at  the  top  of  the  building,  and  not  in 
the  basement,  as  Ls  customary  with  fully  underground  Bystems. 

This  method  of  distribution  is  one  deserving  of  careful 
consideration  in  many  of  the  smaller  English  towns.  It  Ls 
more  economical  than  a  fully  underground  system,  and  yet 
retains  the  advantage  of  good  appearance  from  the  road. 

Mr.  Oaby,  the  chief  engineer  of  the  Hydro- Electric  Power 
Commission,  of  Ontario,  has  recently  made  an  extenderl 
European  tour,  and  on  his  return  is  reported  to  have  said 
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that  he  was  most  impressed  by  the  neat  appearance  of  the 
towns,  due  to  the  absence  of  overhead  wires.  He  expressed 
the  opinion  that  a  like  state  of  affairs  must  eventually  exist 
in  Canada.  So  far  as  we  are  aware,  Montreal  and  Hamilton 
are  the  first  cities  to  make  any  definite  move  in  this  direc- 
tion. In  both  places  the  work  of  changing  over  is  to  be 
tackled  this  year. 


FURTHER  PROGRESS 

IN  THE  DEVELOPMENT  OF  THE  ELECTRIC 

VEHICLE  BUSINESS  IN  AMERICA. 

By  DOUGLAS  SUTHERLA^'D  MARTIN. 


When  he  reads  in  the  English  papers  of  the  wonderful  faith 
which  has  inspired  the  banding  together  of  the  *'  Point- 
Fives,"  of  the  heroic  efforts  in  the  production  and  marketing 
of  excellent  off-peak  apparatus,  such  as  fiat-irons  and  cooking 
ranges,  and  the  degree  of  expansion  which  has  actually  been 
secured  as  the  result  of  these  efforts,  the  American  reader  is 
filled  with  wonder  at  the  apparent  disinclination  of  the  new- 
business  agents  of  the  central  stations  in  England  to  tackle 
seriously  the  electric  vehicle  business,  and  at  least  to  find  out 
by  actual  practice  whether  there  is,  or  is  not,  a  wealth  of 
off-peak  revenue  to  be  obtained  from  it.  Because  in  America 
by  now  the  thin  edge  of  the  wedge  has  been  surely  driven 
in,  and  every  succeeding  year  will  see  big  increases  in  the 
sales  of  electrics,  with  a  corresponding  revenue  to  the  central 
stations  and  an  improvement  in  the  load  f  '.ctor. 

The  writer  had  occasion  to  look  closely  into  this  matter 
for  the  first  time  two  years  ago,  and  some  of  the  results  of 
his  study  of  the  American  situation  were  given  in  an  article 
which  appeared  in  the  London  Electrical  Review  in 
November,  1911.  Since  then  he  has  followed  with  increasing 
interest  the  doings  of  the  men  who  arc  behind  the  electric 
vehicle  business  in  America,  and,  even  in  the  compara- 
tively short  time  which  has  elapsed  since  the  publication  of 
that  article,  has  been  able  to  witness,  in  common  with  any 
other  observer  of   the   commercial  situation  here,  a  really 
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wonderful  progress  in  the  driving:  home  of  the  wedge.  To 
those  who  luo  interested  in  the  matter  the  writer  would  like 
to  suggest  that  a  study  of  these  rough  notes  on  reocut  pro- 
gress in  ihe  development  of  the  electric  vehicle  business  in 
America  could  be  made  more  profitable  by  a  glance  at  the 
data  and  opinions  given  in  his  earlier  article. 

The  reason  for  the  apparent  inaction  in  English  supply  circles 
might  previously  have  seemed  to  be  due  to  some  doubt  as 
to  the  possibility  of  the  electric  vehicle  :  and,  in  the  then 
unsatisfactory  state  of  the  home  market,  to  a  justifiable 
desire  to  stand  off  from  a  speculation  in  these  possibilities 
until,  at  least,  some  data  and  proof  were  forthcomii^g  which 
would  show  that,  with  the  right  kind  of  campaign,  the  game 
was  really  worth  the  candle.  Any  such  doubts  have  been 
long  since  dispelled.  The  American  interests  have  furnished 
the  proofs,  and  are  now  proceeding  month  by  month  to  pile 
up  fresh  evidence  of  their  wisdom  and  foresight  ;  their 
courage  and  enterprise  were  never  in  question.  Now  that 
such  splendid  work  is  being  accomplished  in  England  in 
popularising  electricity  for  domestic  uses  other  than  mere 
lighting,  is  it  too  much  to  hope  that  central  station  managers 
will  soon  begin  to  boost  for  the  electric  vehicle  ?  Do  they 
realise  that  the  load  factor  of  the  average  commercial  electric 
is  at  least  30  per  cent.,  against,  say,  10  per  cent,  for  the 
average  industrial  motor  ?  Do  they  appreciate  that  a  single 
2-ton  electric  truck,  in  regular  operation  through  the  year, 
represents  an  income  to  the  station  equal  to  that  from  86 
flat  irons,  while  representing  a  connected  load,  and  therefore 
plant  equipment,  of  only  one-eighth  that  of  the  86  irons  ? 
A  paper  which  was  recently  presented  before  the  Electric 
Vehicle  Association  of  America,  by  Mr.  H.  W.  Hillman,  con- 
tained some  very  interesting  information  along  this  line.  By 
means  of  a  census  of  30  central  stations  situated  in  cities 
ranging  in  population  from  1,000,000  down  to  25,000  in- 
habitants, the  author  of  the  paper  compiled  a  table  showing 
the  relative  annual  income  per  kilowatt  of  the  necessary 
plant  equipment  for  a  wide  variety  of  loads.  In  his  list 
were  included  large  and  small  residences,  small  retail  stores, 
churches,  drug  stores,  industrial  power  installations  of  one, 
two,  three,  eight  and  twenty  motors,  saloons,  and  a  2-ton 
electric  truck.  It  should  be  carefully  noted  that  the  revenue 
from  the  2-ton  truck  was  found  to  be  second  only  to  the 
saloon  and  the  drug  store.  This  table,  and  the  conclusions 
based  upon  it,  attracted  considerable  attention,  and  certainly 
furnished  a  striking  indication  of  the  wisdom  of  those  supply 
companies  who  have  taken  at  least  some  measures  to  culti- 
vate the  truck  business,  while,  of  course,  not  neglecting  the 
other  items  enumerated  in  the  classification.  They  had 
known  of  this  relation  before — had  known  that  it  was 
economically  unsound  to  spend  all  their  time  and  advertis- 
ing appropriation  in  the  cultivation  of  loads  in  which  the 
overhead  charges  were  always,  and  inevitably,  high,  and 
which  could  not  always  be  regarded  as  profitable. 

It  would  be  idle  to  imagine  that  there  is  anything  like  a 
gold  mine  in  this  vehicle  business,  or  that  it  can  be  acquired 
without  a  lot  of  hard  work  ;  and  the  English  concerns 
which  are  thinking  of  entering  the  field  actively  will  do  well 
to  learn  all  they  can  from  American  experience,  and  thereby 
profit  from  the  troubles  of  the  pioneers,  even  if  they  can 
take  none  of  the  glory  for  frontier  enterprise. 

The  difficulties  to  be  encountered  are  such  that  great 
faith  in  the  possibilities  of  the  vehicle  load  is  needed  before 
any  good  is  likely  to  come— the  kind  of  faith  which  is 
williog  to  devote  a  considerable  percentage  of  a  year's  earn- 
ings to  a  publicity  campaign,  the  results  of  which  may  not 
be  apparent  for  three  or  four  years.  Even  in  Boston,  the 
city  which,  of  all  others,  has  done  the  most  meritorious 
work  in  popularising  the  electric  vehicle,  there  were,  at  the 
end  of  1912,  only  about  300  commercial  vehicles  in  service ; 
although,  when  noting  that  figure,  the  reader  should  bear 
in  mind  that  it  has  grown  from  120  in  1910,  and  from 
10  in  1905.  The  English  new-business  expert  can  figure 
what  this  would  mean  in  his  own  city,  in  an  English  city  of 
a  size  comparable  to  that  of  Boston— say,  Greater  Birming- 
ham. If  we  assume  that  five  years'  steady  work  in  Bir- 
mingham would  result  in  placing  100  electric  trucks  in 
service,  and  that  the  charging  of  these  vehicles  would  pro- 
vide an  average  annual  load  of  6,000  Kw.-hours  for  each 
truck,  we  see  that  this  woi^ld  result  in  an  income  of  £5,000 
a  year,  taking  a  rate  of  2d.  per  KW.-hour.     From  that  point 


on,  the  revenue  should  increase  easily  at  a  rate  of  anything 
between  50  and  100  per  cent,  per  year.  At  least  90  per 
cent,  of  the  charging  takes  place  at  off-peak  hours.  Are 
this  revenue  and  this  load  worth  having  ? 

Mr.  Arthur  Williams,  the  President  of  the  Electric 
Vehicle  Association  of  America,  reports  that  in  New  York 
the  number  of  electrics  grew  by  45  per  cent,  between  the 
summers  of  1910  and  1912,  and  that  in  the  last  two  years 
electric  trucking  in  Chicago  has  increased  by  no  less  than 
400  per  cent.  In  this  country  there  are  now  30,000  electric 
vehicles  in  service,  10,000  having  been  built  in  1912— 
6,000  pleasure  cars,  and  4,000  commercial  wagons.  An 
outputof  15,000  is  predicted  for  1913.  By  the  end  of  1915 
there  will  very  likely  be  100,000  electrics  in  service  on  the 
streets  and  roads  of  America,  giving  an  aggregate  charging 
load  of  something  like  half  a  billion  kilowatt-hours  a  year. 
There  is  no  question  as  to  the  commercial  value  of  such  a 
load  to  the  whole  of  the  electrical  industry  ;  and,  whatever 
progress  may  have  been  made  in  other  directions,  it  certainly 
is  difficult  to  sympathise  with  any  policy  of  inaction  in  this- 
particular  field,  which  holds  out  such  bright  promise  of  an 
accretion  of  hard  cash.  Instead  of  having  to  commence  an 
active  campaign  in  1913,  the  American  electrical  men  have 
now  their  plans  in  nice  working  order,  with  sufficient 
practical  experience  gained  in  the  last  few  years  to  enable 
them  to  tackle  the  remaining  opposition  intelligently,  with 
a  maximum  of  efficiency  and  a  minimum  of  wasted  effort. 
Apparatus  is  now  available  which,  on  a  fair  showing,  runs  no 
risk  of  stultifying  the  rosy  claims  which  are  made  for  it  ^ 
gasolene  is  steadily  rising  in  price,  and  horses  are  becoming 
more  costly  as  the  demand  for  them  diminishes  ;  rates  for 
electrical  service — especially  for  the  off-peak  demand — are 
dropping  year  by  year.  Ten  years  ago  the  owner  of  an 
electric  had  to  pay  anything  over  20  cents  per  kilowatt-hour 
for  charging  his  batteries.  To-day  he  can,  in  most  localities,. 
obtain  his  supply  at  3*5  and  4  cents,  and  in  but  rare 
instances  does  he  have  to  pay  as  much  as  5  cents.  After 
much  hard  work  and  an  unremitting  energy  in  making 
representations,  the  Electric  Vehicle  Association  of  America, 
has  succeeded  in  convincing  the  underwriters  of  the  reduced 
fire  risk  associated  with  the  electric  vehicle,  as  well  as  its. 
general  safer  operation  and  control ;  with  the  result  that  the 
insurance  companies  are  beginning  to  revise  their  schedule  of 
rates,  and  in  some  instances  are  quoting  figures  for  the  electric 
which  will  bring  the  annual  percentage  for  insurance  some 
20  per  cent,  below  the  figures  for  gasolene  cars  and  wagons. 
There  is  no  lack  of  talking  points  for  the  electrical  man.  He 
now  has  everything  in  his  favour  ;  and,  if  he  has  troubled 
to  equip  himself  with  all  the  arguments  which  now  stand  to 
the  credit  of  his  apparatus,  he  need  be  afraid  of  no 
opposition. 

Boosting  the  popularity  and  application  of  the  electric 
vehicle  presents  one  of  the  most  conspicuous  instances  of  the 
advantages  of — or  even  the  necessity  for — the  active 
co-operation  of  the  various  interests  who  stand  to  gain  from 
such  boosting — the  central  stations,  the  garage  proprietors. 
the  vehicle  makers,  and  the  manufacturers  of  the  electrical 
equipment.  Such  co-operation  is  the  first  essential,  and 
without  it  the  rate  of  progress  is  bound  to  be  slow,  and  may 
dwindle  to  a  value  closely  approximating  zero.  If  it  is 
realised,  the  rate  of  progress,  as  we  have  seen,  may  be  ex- 
pressed in  percentages  of  several  hundred.  There  is  no  space 
here  to  deal  with  all  the  difficulties  which  are  to  be 
encountered  in  building  up  an  electric  vehicle  industry,  and 
how  they  may  be  overcome  by  the  assistance  of  full  and 
intelligent  co-operation  ;  nor  to  show  in  how  many  different 
directions  the  Associations  making  for  such  co-operation  in 
this  country — such  as  the  Electric  Motor  Car  Club  of 
Boston,  locally,  and  the  Electric  Vehicle  Association  of 
America,  nationally — have  been  able  to  secure  results.  The 
figures  are  sufficient  proof  of  the  success  of  their  efforts,  and 
some  of  the  things  which  they  have  been  able  to  achieve 
have  already  been  briefly  touched  on.  Two  further 
instances  may  be  cited  in  this  article,  since  they  relate  to  the 
solution  of  the  two  most  persistent  problems  which  the 
pioneers  in  this  country  have  been  called  upon  to  handle — 
the  collection  of  concrete  comparative  data  regarding  the 
performance  of  electrics,  gasolene  vehicles  and  horse  wagons  ; 
and  the  establishment  of  adequate  garage  and  charging 
facilities  for  the  users  of  the  electric  car  or  truck. 
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It  is  no  uncommon  thinpf  for  the  manufacturer  of  elec- 
trical and  other  merchandise  to  support  costly  laVjoratories, 
and  to  stock  them  with  a  well-trained  staff  of  scientists  and 
engineers  who  pursue  various  lines  of  research  connected 
with  the  materials  which  the  manufacturer  handles.  It 
sometimes  costs  a  lot  of  money,  but  it  <^ives  tlie  manu- 
facturer a  standing,  and  generally  means  money  in  his 
pocket  in  the  long  run.  The  work  of  the  laboratory 
resembles  the  work  of  a  university  very  closely,  and  it  is 
usually  difficult  to  detect  any  trace  of  the  commercial  atmo- 
sphere about  it.  It  is  a  more  uncommon  thing  to  find  the 
university  actively  engaged  in  research  along  a  line  which 
is  with  difhculty  separated  from  frankly  commercial 
matters.  Often  the  research  faculty  in  the  university  is 
maintained  not  so  much  with  an  idea  of  discovering  any- 
thing new,  or  of  providing  data  which  arc  going  to  be  of  any 
direct  economic  benefit,  as  to  teach  the  student  hotv  to 
investigate  ;  and  in  many  schools  the  same  old  1  nes  of  work 
are  followed  year  after  year  by  succeeding  groups  of  aspiring 
young  engineers,  who  thereby  learn  how  to  research,  but  do 
not  succeed  in  increasing  the  sum  of  knowledge  at  the  dis- 
posal of  mankind.  In  other,  though  infrequent,  instances, 
they  prosecute  a  line  of  study,  the  results  of  which  are 
directly  to  be  applied  to  the  solution  of  a  problem  which  is 
baffling  someone  in  the  commercial  field,  who  may  not 
possess  the  necessary  funds  and  facilities  himself  for  finding 
a  Polution. 

Such  study  seems  worth  while  ;  and  no  more  striking 
instance  of  its  commercial  value  can  be  furnished  than  is 
given  us  by  the  contemplation  of  the  work  of  a  group  of 
men  at  the  Massachusetts  Institute  of  Technology,  Boston, 
working  hand  in  glove  with  the  local  electric  supply  com- 
pany— the  Edison  Illuminating  Co.,  of  Boston.  One  of  the 
greatest  handicaps  which  the  sponsors  of  the  electric  vehicle 
have  bad  to  face  has  been  the  lack  of  performance  data  on 
the  cost  of  trucking.  Usually  they  have  had  to  confine 
themselves  to  generalities  ;  and  in  any  case  their  arguments 
have  always  been  less  convincivig  than  they  might  have  been 
had  any  authentic  set  of  comparative  figures  been  available. 
The  Boston  Edison  Co.,  of  course,  were  well  aware  of  this  ; 
and  they  have,  therefore,  been  placing  money  at  the  disposal 
of  the  College  Laboratory,  in  order  that  the  latter  may  go 
ahead  and  actually  find  out  to  what  degree  the  electric  is 
superior  to  the  gasolene  and  horse  truck,  and  what  kind  of  a 
dollar-and-cent  talk  can  be  handed  out  to  the  merchant  in 
endeavouring  to  get  his  name  to  a  contract.  This  work  is 
still  being  carried  on,  and  only  recently  has  begun  to  yield 
r-esults  of  value  ;  but  already  the  expenditure  has  been  amply 
justified,  and  the  contributions  which  have  emanated  frr  m 
the  Boston  Technical'  Institute,  from  Prof.  Pender,  Mr. 
Harry  Thomson,  and  others  have  been  amongst  the  most 
valuable  which  the  electrical  vehicle  people  haveever  obtained. 
Reports  have  from  time  to  time  been  given,  and  there  will 
be  many  more  such  publications  in  the  future — consisting 
for  the  most  part  of  analyses  of  actual  field  costs  taken  from 
the  records  of  local  concerns  in  the  territory  between  Boston 
and  St.  Louis.  Over  100,000  observations  have  been  made 
upon  the  speed-time  performance  of  road  transportation 
equipment ;  and  it  is  believed  that  within  a  few  months  the 
Massachusetts  Institute  will  have  analysed  enough  operating 
data  from  actual  street  service  to  furnish  a  basis  for  the 
predetermination  of  costs  with  fair  accuracy.  All  this  is 
work  of  the  greatest  commercial  importance.  Before  the 
sales  of  electrics  can  amount  to  anything  really  worth  while, 
it  is  essential  that  the  vehicle  men  shall  have  the  data  ready 
to  show  to  the  merchants,  and  present  the  data  to  them  in 
the  only  language  in  ,  which  merchants  care  to  discuss  the 
matter — the  language  of  the  dollar.  We  are  now  on  the 
way  towards  such  a  condition  ;  and  we  may  find  here  a  very 
eloquent  symbol  of  the  value  of  co-operation. 

(To  be  concluded.) 


CORRESPONDENCE. 

Lettert  receirnd  by  ut  after  6  P.M.  ON  Tuesday  cannot  apj>ear  vn/ii 
the  following  wefik,  CorrenporuUriU  thxmld  forward  their  ccmniviti- 
catioTit  at  the  earliest  pottihle  moment.  No  letter  can  be  pvblithed 
vnleg*  we  hare  the  t:riter'$  name  and  addret*  in  our  votteuiun. 


New  Cable  Factory, — A  new  factory  for  the  manufac- 
ture of  electric  cables  and  insulated  wire  was  registered  at  Hel- 
sing-fors,  Finland,  on  December  5th,  1912,  Hitherto  all  such 
articles  have  been  imported. 


The  Mutual  Protection  of  EDgineers. 

I  have  noticed  for  several  weeks  past  in  your  columns 
letters  from  a  number  of  your  readers  who  are  particularly 
interested  in  all  that  pertains  to  the  advancement  of  those  who 
desire  and  deserve  suitable  employment  at  an  adequate  rate 
of  remuneration,  and  who  are  also  keen  to  take  advantage 
of  combined  action  such  as  an  institution  or  society  would 
offer  to  its  members  in  this  respect,  as  well  as  in  the  equally 
important  matters  of  technical  improvement  and  social 
intercourse. 

In  none  of  the  letters  from  your  correspondents  do  I  find 
any  reference  to  the  good  work  that  the  Junior  Ins;titution 
of  Engineers  is  doing  in  this  connection,  and  it  has  cccurred 
to  me  that  the  present  is  a  suitable  opportunity  of  stating 
briefly  tlie  aims  and  objects  of  this  flourishing  body,  and  of 
mentioning  the  unremitting  efforts  of  its  Council  in  doing 
all  that  is  possible  for  the  welfare  of  its  members. 

Being  established  bv  the  young  men  of  the  engineering 
profession  for  their  own  benefit,  it  has  ever  been  esfentially 
an  institution  for  "juniors."  Its  members  are  recruited  from 
all  branches  of  engineering — civil,  mechanical,  electrical, 
mining,  shipbuilding,  surveying,  heating,  illuminating,  and 
so  on.  Many  members  of  the  Senior  Institutions  are  proud 
to  retain  their  interest  in  the  "Juniors,"  and  a  tribute  to 
its  position  in  the  engineering  world  is  to  be  found  in  the 
fact  that  many  of  the  most  eminent  engineers  and  Fcientists 
have  esteemed  it  a  great  honour  to  have  been  elected  as  its 
president. 

The  Junior  Institution  is  governed  by  a  Council  elected 
by  members.  There  is  no  "  official  list."  There  are  no 
freeholds  on  the  governing  body.  Every  councillor  ferves 
but  for  a  period  of  three  years,  and  two  years  must  then 
elapse  before  a  past  councillor  can  again  become  eligible  for 
re-election.  I  mention  this  as,  in  the  opinion  of  many 
"  Juniors,"  the  rule  explains  why  the  Institution  is  ever 
growing  and  never  stagnant. 

The  thirtieth  anniversary  of  its  foundation  was  celebrated 
on  June  oOth  last.  Tie  Junior  Institution  of  Engineers 
can,  therefore,  claim  to  be  thoroughly  well  established.  Its 
membership  is  steadily  rising  to  the  completion  of  its 
second  thousand,  and  it  is  represented  throughout  the 
United  Kingdom  and  the  British  Dominions,  and,  indeed, 
throughout  the  civilised  world.  The  "atmosphere  "  of  the 
Junior  Institution  is  unlike  that  of  any  similar  body.  Its 
camaraderie  is  a  by-word,  and  all  its  many  activities  are 
thoroughly  successful  because  of  the  "  verve  "  of  its  govern- 
ing bcdy  and  the  whole-hearted  support  of  members 
generally. 

A'ery  few  are  to  be  found  who  relinquish  their  privileges 
as  members  once  they  have  joined  its  ranks  and  have 
participated  in  its  meetings,  visits,  discussions,  and  other 
technical  and  social  events. 

Any  member  in  need  of  technical  assistarce  has  only  to 
write  to  the  secretary,  who  promptly  puts  him  into  touch 
with  a  fellow  member  whose  knowledge  is  at  the  disposal  of 
his  colleague  for  the  benefit  of  the  Institution.  Discussion 
evenings  are  held  at  the  offices  throughout  the  winter  session 
— October  to  May — every  Friday  evening,  when  members 
associate  without  formality  and  seek  and  impart  information 
upon  various  subjects  of  topical  and  professional  interest, 
specially  chosen  with  a  view  to  assisting  those  who  desire  to 
add  to  their  technical  abilities. 

In  connection  with  the  Junior  Institution,  an  "  Engineers' 
Register  "  has  been  inaugurated  with  the  object  of  securing 
suitable  appointments  for  those  of  its  members  who  may  be 
out  of  employment,  and  of  obtaining  posts  for  those  who, 
being  in  employment,  yet  desire  a  change  for  the  better. 
All  such  services  are  provided  free  of  expense  to  members. 
Since  the  inauguration  of  the  scheme,  the  Institution  has 
been  able  to  secure  posts  for  all  who  have  applied  for 
appointments,  and,  as  a  matter  of  fact,  more  applications  have 
been  received  from  employers  for  men  to  fill  vacancies  than 
the  secretary  has  received  applications  from  employes. 
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In  order  that  these  few  facts  should  he  fully  realised  aud 
appreciated  hv  your  correspondeuts,  1  hope  that  you,  Sir, 
will  he  willing  to  find  room  in  your  columns  for  this  letter. 

W.  A.  Tookey. 

Tiondon,  E.G.,  July  4/;^  1913. 

[We  refer  to  this  matter  in  our  leading  columns  to-day. 
—Ens.  E.R.]  

Feeder  Resistances. 

For  the  coming  winter  I  shall  require  resistances  for 
feeders  for  use  during  the  winter  peaks,  to  carry  from  50  to 
200  amperes,  with  voltage  drop  of  about  40  volts,  which 
should  be  obtainable  at  any  of  the  above  currents.  The 
drop  of  voltage  should  be  easily  regulated  within  reasonable 
steps,  so  that  the  resistance  may  enable  the  correct  pressure 
to  be  kept  at  the  feeder  end. 

Xo  doubt  the  problem  has  been  faced  by  many  stations, 
and  I  shall  be  very  glad  to  have  details  of  successful  solu- 
tions to  the  problem.  It  would  be  quite  easy  to  fit  up 
elaborate  resistance  frames  with  regulating  switches,  but  as 
the  resistances  will  only  be  needed  for  a  few  hours  in  the 
year  during  the  heavy  peak  loads,  it  is  deisirable  that  the 

apparatus  should  be  as  cheap  as  possible. 

Feeder. 


NOTES    FROM    CANADA. 


[from  our  own  correspondent.] 


For  some  time  past  the  question  of  adopting  tubes  as  a 
solution  of  the  traffic  problem  in  Toronto  has  been  debated, 
and  now  a  consulting  engineer  in  Montreal  has  forwarded 
a  report  to  the  Board  of  Control  of  that  city,  recommending 
a  similar  solution  for  the  traffic  difficulties  there.  He 
believes  that  by  expending  some  $20,000,000,  a  gross 
revenue  of  $3,000,000,  and  a  net  one  of  half  that  amount, 
could  be  obtained  in  the  first  year.  The  expenditure  would 
cover  the  cost  of  aa  underground  tube  system  having 
12^  miles  of  double  track. 

The  Dominion  Government  has  arranged  to  construct  a 
new  Welland  Canal,  on  which  $50,000,000  will  be  spent 
during  the  next  five  years.  Though  not  directly  of  interest 
to  electrical  men,  it  is  one  of  the  big  engineering  under- 
takings of  the  country,  and  is  an  indication  of  the  growing 
importance  of  this  great  land.  The  present  Welland  Canal, 
joining  Lake  Erie  with  Lake  Ontario  in  a  course  approxi- 
mately parallel  to  that  of  the  Niagara  River,  is  too  small, 
hence  the  need  for  a  new  one.  This  will  have  only 
seven  locks,  instead  of  the  27  at  present  in  existence,  and 
the  locks  are  to  be  800  ft.  long  x  80  ft.  wide,  and  to  have 
a  30-ft.  draft  capacity.  The  existing  canal  route  will  be 
followed  for  a  portion  of  the  distance. 

The  Dominion  Power  and  Transmission  Co.,  of  Hamilton, 
Ontario,  are  going  to  spend  $1,000,000  on  an  auxiliary 
steam  plant. 

As  a  result,  no  doubt,  of  the  investigation  made  recently 
by  the  Dominion  Government  (already  mentioned  in  these 
notes)  as  to  the  feasibility  of  utilising  the  great  lignite  beds 
of  Saskatchewan  for  power  purposes,  one  of  the  owners  of 
extensive  lignite  deposits  in  the  southern  portion  of  that 
Province  is  reported  to  be  forming  a  company  with 
$1,000,000  capital,  to  generate  power  from  the  lignite. 

The  great  dam  being  constructed  by  the  British  Columbia 
Electric  Railway  Co.  on  the  Jordan  river,  to  which  also 
reference  has  already  been  made,  will  be  finished  next  month. 
It  is  expected  that  14,000  more  horse-power  will  be  avail- 
able owing  to  this  dam,  which  is  800  ft.  long,  and  which  has 
a  maximum  height  of  135  ft. 

At  Kamloops,  British  Columbia,  the  ratepayers  have 
decided  to  spend  $200,000  in  erecting  a  hydro-electric  power 
plant  on  the  Barriere  River,  about  40  miles  away.  An 
extension  of  the  electric  lighting  system  at  a  cost  of 
$120,000  has  also  been  decided  on. 

Medicine  Hat,  in  Alberta,  is  to  have  an  automatic  tele- 
phone exchange  for  10,000  subscribers;  this  will  be  built  by 
the  Provincial  Government.  Port  Coquitlam,  H.C.,  is  also 
considering  the  question  of  having  a  similar  system. 


A  steam-driven  generating  station,  equipped  with  water- 
tube  boilers  of  5,000  ir.i*.  capacity  and  turbo-alternators,  is 
proposed  for  Prince  Albert,  Saskatchewan. 

An  additional  oil  engine  and  generator,  estimated  to  cost 
about  $50,000,  will  probably  be  purchased  by  the  City  of 
A'ernon,  li.C,  this  year. 


INTERNATIONAL   ELECTRICAL   CONGRESS,, 
SAN    FRANCISCO,    1915. 


Preliminary  plans  for  this  Congfress,  which  is  to  be  held 
during:  the  week  begrinningr  September  13th,  1915,  in  conjunction 
with  the  Panama- Pacific  International  Exposition,  and  under  the 
auspices  of  the  American  Institute  of  Electrical  Eng^ineers,  are  being' 
prepared  by  the  Committee  on  Organisation.  In  the  week  preceding 
the  Congress  there  will  be  a  meeting  of  the  International  Electro- 
technical  Commission,  The  Congress  is  being  divided  into  12 
sections  as  follows  :  — 

1.  Generation,  Transmission  and  Distribvtion. — Central  station 
and  sub-station  design,  control  and  operation.  Long-distance  trans- 
mission of  electric  power. 

2.  Apparatus  Design. — Generators,  motors  and  transformers. 
Prime-movers  and  their  relations.     The  rating  of  machinery. 

.S.  Electric  Traction  and  Transportation.- — City,  surface  and  rapid 
t'ansit  railways  ;  inter-urban  and  trunk  lines  ;  electric  vehicles, 
ship  propulsion,  mining:  railways,  elevators  and  hoists. 

4.  Electric  Power  for  Industrial  and  Domestic  Use. — Factories, 
mills,  refrigeration,  heating  devices,  &g. 

5.  Ligliting  and  llhimination. — Arc  and  incandescent  lighting  ;. 
the  science  and  art  of  illumination. 

6.  Protective  Devices  ;  Transients. — Switches,  circuit-breakers  ; 
condensers  ;  electrostatics  ;  disruptive  phenomena  ;  high  frequency 
phenomena. 

7.  Electrochemistry  and  Electrometallurgy. — Electrolytic  and 
metallurgical  apparatus  and  processes. 

8.  Telegraphy  and  Telephony. — (a)  All  communication  of  intelli- 
gence by  the  use  of  wires.  (J)  Electromagnetic  waves  and  radio- 
telegraphy  and  telephony. 

9.  Electrical  Instruments  and  Electrical  Measurements. — Switch-^ 
bDard,  portable,  standard  and  absolute  instruments.  Testing  and 
standardisation  methods  ;  absolute  measurements. 

10.  Ecorwmics  of  Central  Stations  and  Systems. — Load  factors,. 
power  factors  and  all  problems  afifecting  the  economy  of  central 
stations  ;  also  rates  and  regulation  by  public  service  commissions. 

11.  Electro-Physics. — Ridio-activity  ;  Roatgen  rays  ;  gas  and- 
vapour  conduction  ;  electron  theory  ;  constitution  of  matter. 

12.  Miscellaneovs. — Such  as  History  of  literature  of  electrical 
engineering  ;  symbols  and  nomenclature  ;  engineering  education 
and  ethics. 

In  each  section  it  is  desired  to  include  as  many  as  practicable 
notable  papers  dealing  with  the  status  or  the  progress  of  the  art. 
Offers  of  papers  and  suggestions  in  this  connection  should  be 
directed  to  the  Secretary  of  the  Committee  on  Organisation,  Dr.- 
E.  B.  Rosa,  Bureau  of  Standards,  Washington,  D.C. 


Lead. — Messes.  James   Forster  &  Co.,  in  their  lead 

report  for  July  5th,  say  :  "  The  effect  of  the  '  bear '  raids  of  last 
week  on  this  market  is  gradually  wearing  off,  and  values  have 
appreciated  this  week  about  15s.  per  ton,  up  to  £20  having  been 
paid  for  July  delivery  and  £19  17s.  6d.  July  shipment,  and  for 
August  £19  5s.,  the  closing  prices  last  night  being  a  little  easier 
at  £19  15s.  July,  with  sellers  for  June  shipment  at  £20.  Arrivals- 
here  for  June  are  just  about  7,000  tons,  against  an  average  of  about 
10,000  tons,  and  even  so  a  large  proportion  of  the  arrivals  have- 
been  shipped  abroad.  About  2,000  tons  are  due  to  arrive  early  next 
week,  and  we  estimate  that  of  this  about  1,000  tons  will  be  re- 
shipped.  There  is  no  evidence  of  any  existing  stocks  at  any  of  the 
providing  centres,  and  to  supply  June  contracts  400  tons  of  lead  is- 
arrivirg  from  America,  shippers  admitting  that  they  would  have 
liked  more  of  it.  There  has  been  a  good  demand  from  consumers, 
and  a  considerable  quantity  has  been  booked  for  the  Continent. 
After  next  week's  arrivals  we  anticipate  a  renewed  pressure  for 
early  lead." 

irgentina. — The  report  of  the  Societo  de  I'Electricite 
de  Rosario  for  last  year  states  that  the  old  generating  station  has 
been  relied  upon  to  maintain  the  service,  but  that,  although  run 
at  high  pressure,  it  was  unable  to  meet  the  whole  of  the  demand. 
Two  drawbacks  were  experienced  during  the  year — the  high  cost 
of  coal  owing  to  the  strike  in  England  and — an  unusual  cause — an 
invasion  of  light-attracted  insects  during  the  summer  months,  ! 
which  forced  inhabitants  to  make  as  little  use  as  possible  of  i 
artificial  lighting.  The  new  Sorrento  station  of  the  company  in 
Rosario,  which  will  eventually  have  a  capacity  of  40,000  Kw., 
was  put  in  operation  at  the  commencement  of  1913,  to  the  extent 
of  18,000  K\^^  The  current  generated  is  three-phase  (G,OOJ  to 
(),()00  volts),  this  being  transformed  in  four  sub-stations  to  con- 
tinuous current  for  the  running  of  the  tramways  and  for  lighting 
in  the  districts  formerly  served  by  the  old  station.  In  the  new 
districts  to  be  supplied,  the  mains  will  be  directly  fed  with  alter- 
nating current. 
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LEGAL 


The  British  Vacuum  Cleaner  Co.  v.  The  Daisy  Vacuum 

Cleaner  Co. 


Before  Mr.  Justice  Neville  on  Friday,  July 
K.C,  mentioned  this  patent  action.     lie  had, 
an  interlocutory  injunction,  but  he  had  seen 
appeared  for  the  defendants,  and   had  read 
their  behalf.     They  were  agreed  that  it  was 
be  decided  on  interlocutory  proceeding's,  and 
therefore,  that  the  defendants  should  keep 
should  be  no  order  except  that  the  coats  of 
reserved. 
His  Lordship  assented. 


4th,  Mr.  T.  Terrell, 
he  said,  a  motion  for 
Mr.  Walter.  K.C,  who 
the  evidence  filed  on 
not  a  case  that  could 
it  had  been  arrangfed, 
an  account,  and  there 
the  motion  should  be 


Gltn  v.  Holophane,  Ltd. 
(Concluded  from  page  11.) 

Prof.  Chas.  V.  Boys,  F.R  S.,  further  examined  for  the  defence  by 
Mr.  Shearman:  Does  the  II)lophane  system  demand  that  the 
prisms  should  be  a  certain  distance  from  the  light,  and  must  the 
light  be  placed  a  certain  distance  from  the  shade  .' — Yes  and  no, 
so  to  sp3ak.  It  depends  on  the  size  of  the  light.  If  you  use  a 
small  light  it  does  not  matter,  but  in  the  case  of  a  strong  light  a 
certain  distance  should  be  maintained  between  the  two.  A  small 
hemisphere  would  not  be  suitable  for  a  large  light. 

Mr.  Valentine  M.  McKinnie,  in  the  employ  of  the  defendant 
company,  explained  that  when  the  Dilux  ware  was  purchased  from 
the  German  company,  in  accordance  with  the  agreement  he  was 
asked  to  make  tests  of  the  relative  value  of  the  Dilux  and  Holo- 
phane shades.  He  made  a  report  to  Major  Glyn,  pointing  out  the 
difiFerance. 

Mr'  Shearman  :  Ii  the  object  of  the  Holophane  system  to  throw 
as  much  light  down  as  possible  ? — Yes. 

And  the  tops  and  bottoms  of  the  spheres  are  different  ? — Yes. 

Mr.  Shearman  (to  his  Lordship)  said  his  case  was  that  the 
shades  which  were  sold  by  Major  Glyn  at  that  time  were  inferior  to 
Holophane,  and  he  wanted  to  make  it  clear  that  Mijor  Glyn  knew 
that. 

Mr.  McKinnie  said  no  suggestion  was  made  to  him  about 
grinding  off  the  word  Dilux  from  the  shades  of  that  name. 

Mr.  Mygatt,  in  the  witness-box,  said  his  interest  in  the  Holo- 
phane system  had  extended  over  many  years,  and  it  was  not  true 
that  he  had  made  large  sums  of  money  out  of  the  promotion  of 
companies  in  connection  with  the  patent. 

Counsel  said  there  was  a  suggestion  that  the  witness  had 
bought  up  the  assets  of  the  company  for  £1,000,  and  Witness 
said  the  first  company  was  started  with  a  capital  of  £10,000.  At 
the  end  of  six  years  that  was  used  up.  It  was  proposed  to  get  a  little 
more  capital  by  issuing  shares,  and  witness  took  half  the 
debentures.  When  the  company  came  to  an  end  he  paid  off  the 
other  debenture- holders  and  became  liable  for  the  debts  of  the 
company.  For  some  time  the  Holophane  shade  was  manufactured 
in  America,  and  three  years  ago  he  met  Major  Glyn  and  they 
started  the  defendant  company  in  England.  Major  Glyn  put  in 
£250,  aud  witness  had  about  £40,000  invested  in  the  American 
business,  which  he  handled  over  to  the  English  company. 

Mr,  Shearman  said  it  had  been  suggested  that  witness  had 
neglected  the  interests  of  the  defendant  company,  and  this  Mr. 
Mygatt  emphatically  denied.  He  said  he  had  been  ill  for  some 
time,  and  was  not  able  to  answer  letters  until  September,  1911, 
Then  he  heard  of  the  General  Electric  contract  (by  which  the 
8to3k  of  Dilux  in  the  hands  of  the  G.E.C.  were  purchased),  which 
had  been  negotiated  by  Major  Glyn. 

It  has  been  suggested  that  you  owe  the  company  money,  and 
will  not  pay  it  1 — Witness  replied  by  referring  to  various  contracts 
entered  into,  in  which  assignments  were  made  to  the  English  com- 
pany, and  said  he  had  taken  the  opinion  of  a  well-known  King's 
Counsel  (now  a  Judge)  as  to  his  rights,  and  he  had  been  advised 
that  the  company  owed  him  nothing  and  he  owed  the  company 
nothing.  The  matter  had  been  referred  to  arbitration.  Witness 
added  that  he  heard  of  the  Dilux  contract  in  the  summer  of 
1912. 

Was  it  ever  said  in  your  presence  that  it  was  proposed  to 
sell  the  stock  of  Dilux  taken  over  as  Holophane  ware  / — No. 

What  was  your  knowledge  as  to  how  Dilux  compared  with 
Holophane  / —It  was  very  inferior  in  everyway.  When  he  heard 
that  Dilux  was  sold  as  Holophane  he  could  not  believe  it.  as  he 
thought  it  impossible.  He  asked  hi?  informant  to  order  a 
couple  of  the  hemispheres  in  the  ordinary  course  of  trade  to  see 
whether  it  was  correct  that  the  Dilux  were  being  sold  as  Holophane, 
and  he  then  found  that  his  information  was  correct. 

Two  shades  were  purchased,  and  both  were  found  to  be  Dilux  / 
—Yes, 

Were  they  invoiced  as  Holophane  ? — Yes.  Witness  added  that 
he  did  not  hear  the  plaintiff  say  at  any  meeting  that  he  had  been 
selling  Dilux  as  Holophane,  and  had  been  grinding  off  the  word 
Dilux.  The  board,  he  said,  expressed  great  disapproval  of  the 
plaintiff's  conduct,  and  deprived  him  of  his  powers  as  managing 
director. 

In  cross-examination,  Witness  said  that  under  the  plaintiff's 
management  the  sales  had  increased,  but  the  profits  had  declined 
of  late.  When  the  company  was  started  he  got  50,000  shares,  and 
was  also  to  get  £25,000  in  cash.  He  had  received  practically 
nothing  of  the  cash. 


Did  you  promi-ie  plaintiff,  anked  Mk.  Camf'BELL.  that  if  he  made 
the  company  a  sncceKS,  he  would  get  10  per  cent,  of  anything  that 
you  might  get  out  of  it  ?  — I  told  him  that  if  hf-  rai-'cd  the  amount 
of  money  he  promised  to  raine  and  made  a  .succees  of  the  company, 
I  would  do  that  which  you  have  mentioned. 

Did  you  charge  it  as  fraud  that  Dilax  ware,  sapplied  ander  the 
agreements,  wa^  sold  as  Holophane  .' — Yes. 

But  that  was  suggested  when  the  agreement  was  contemplated  .' 
— Oh,  no  ;  it  wa?.  I  balieve,  contemplated  that  the  stock  should  be 
broken  up. 

Did  not  the  agreements  contemplate  that  for  four  years  Dilax  ware 
to  the  value  of  £2,000  should  be  supplied,  and  that  was  to  be  pold 
as  Holophane  .' — Witness  did  not  agree  with  that  interpretation  of 
the  agreement,  and  characterised  counsel's  suggestion  as  ridicnlouB. 

Do  you  wish  the  jury  to  understand  that  you  are  charging  Major 
Glyn  with  having  wilfully  lied  to  the  board  on  December  11th  .' — 
Major  Glyn  stated  several  things  to  the  board  that  were  misunder- 
stood by  everybody.  Major  Glyn  stated  things  to  the  board  with 
the  definite  idea  of  misleading  them.  Witness  agreed  that  Major 
Glyn  wa.s  very  angry  when  the  charges  were  made. 

Lord  Eknest  Hamilton,  a  director  of  the  defendant  company, 
also  gave  evidence.  He  said  he  voted  for  the  resolution  recording 
a  lack  of  confidence  in  the  plaintiff,  and  in  doing  that  he  decided 
that  he  was  acting  in  the  best  interests  of  tne  company. 

Other  evidence  was  called  to  prove  the  sale  of  Dilax  as  Holo- 
phane, and  the  complaints  receivei  by  the  defendant  company  from 
firms  in  the  trade. 

On  Tuesday,  July  1st,  Mr.  Mygatt  was  recalled,  and  asked 
whether  he  was  aware  of  the  value  of  the  stock  of  Dilux  at  the  end 
of  1912.  He  said  he  believed  it  was  put  down  as  £2,000,  »>ut  he  also 
thought  the  whole  of  the  stock  of  Dlux  was  put  in  with  Holophane 
stock.     He  strongly  objected  to  that. 

Mr,  Shearman  :  There  was  no  separate  value  placed  on  the 
Dilux  stock  .' — No. 

Mr.  E.  p.  Barfield,  one  of  the  managers  of  Siemens  Bros, 
Dynamo  Works,  Ltd.,  was  next  called. 

Have  your  firm,  asked  Mr.  Shearman,  made  large  purchases  of 
Holophane  shades  .'—Very  large. 

Were  the  spheres  supplied  you  by  Holophane  of  good  quality  in 
especially  white  glass  .' — Yes. 

Was  a  conference  called  by  the  defendant  company  among  the 
leading  wholesale  houses  with  regard  to  the  sale  of  Holophane  .' — 
Yes.  The  conference  dealt  with  the  genuine  Holophane  material, 
and  members  of  the  conference  were  asked  not  to  supply  any  cheap 
imitation  article. 

There  were  frequent  discussions  as  to  cheap  imitations  being  put 
on  the  market .' — Yes, 

Did  you  know  that  the  Dilux  stock  had  been  bought  up  by  the 
Holophane  Co.  .' — Yes. 

In  November  of  last  year  it  came  to  the  knowledge  of  the  firm 
that  there  was  a  difference  in  the  quality  of  the  Holophane 
shades  ?— Yes,  the  spheres  were  very  unsatisfaotory  and  inferior. 

Did  complaints  reach  you  .' — Yes. 

What  was  done  with  the  defective  spheres  .'—I  think  the  majority 
were  returned  to  the  defendants. 

Of  course,  the  sale  of  inferior  ware  would  be  very  prejudicial  .'  — 
Oh,  yes  :  very  disastrous. 

Mr.  Campbell  (cross-examining)  :  Yon  urged  on  Major  Glyn 
the  necessity  of  coming  to  some  terms  with  the  General  Electric 
Co.  regarding  the  sale  by  them  of  the  competing  Dilux  shade  .'— 
Yes,  and  with  regard  to  maintenance  of  prices. 

Because  you  found  that  the  General  Electric  Co.  were  competing 
with  the  Dilux  ware '—Certainly. 

Mr.  E.  C.  Lawton,  also  an  employe  of  Siemens  Bros.,  Ltd., 
denied  that  he  received  any  information  to  the  effect  that  the 
Dilux  shades  were  to  be  sold  as  Holophane. 

Mr.  George  Lane,  A.M.I.C.E  .  manager  of  the  Aylesbury 
Gas  Co.,  said  he  was  shown  a  sample  of  the  Holophane  shade,  and 
was  so  impressed  with  it  that  he  induced  the  managers  of  the 
Aylesbury  Grammar  School  to  purchase  two  16-in.  hemispheres. 
They  were  ordered  from  Best  ^  Lloyd,  of  Birmingham,  but  when 
they  came  to  hand,  he  was  surprised  at  the  difference  between  them 
and  those  he  had  seen  previously.  He  made  a  complaint,  and 
the  two  hemispheres  were  sent  back.  He  afterwards  viewed  the 
defendant  company's  stock,  and  was  handed  two  excellent  shades 
in  the  place  of  the  inferior  ones. 

That  was  the  defend ints"  ca'e,  and  Mr.  Shearman  sail  the 
qu?stion  for  the  jury  was  whether  the  plaintiff  had  been  guilty  of 
such  misconduct  as  would  justify  the  defendants  in  dismissing  him. 
He  would  argue  a  legal  point  on  the  articles  of  association  of  the 
company  after  the  jury  had  given  their  verdict.  A.ldressing  the 
jury,  M-.  Shearman  suggested  that  what  'Mayii  Glyn  had  done  was 
done  by  him  without  the  cognisance  of  his  co-directors,  and  against 
the  advice  of  members  of  the  staff.  He  had  sold  inferior  stuff  for 
the  real  thing,  thus  perpetrating  a  fraud  on  the  public,  and  that 
was  misconduct  which  at  once  justified  the  defendant  company  in 
revoking  his  agreement,  seeing  that  what  he  did  was  calculated  to 
disparage  the  future  of  the  company. 

After  Mr.  Campbell  had  pointed  out  that  Major  Glyn  at  no 
time  gained  any  pecuniary  advantage  from  the  alleged  "  fraud  on 
the  trade."  . 

Hia  Lordship  said  Majir  Glyn  was  just  as  much  interested  m 
the  future  of  the  company  as  was  Mr.  ilygatt.  and  was.  therefore 
not  likely,  a  priori,  with  a  set  purpose,  to  do  anything  which 
would  tend  to  injure  the  company.  Major  Glyn  did  not.  it  was 
admitted,  possess  technical  knowledge,  and  in  all  probability  he 
therefore  /'(>«<;  fid<'  believed  that  the  Dilux  and  Holophane  shades 
were  to  all  intents  and  purposes  similar.  Was  it  reasonable  to 
think  that  the  directors,  who  had  purchased  the  stock  of  Dilux 
at  50  per  cent,  more  than  its  invoiced  price,  would  throw  it  on  the 
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porap-heap  without  passinpf  a  resolution  to  that  effect,  and  if  Mr. 
Mygfatt  was  not  in  accordance  with  the  sale  of  the  Dilux  as  Holo- 
phane,  would  he  not  have  warned  his  co-directors  of  the  fact  that, 
although  they  paid  a  hijrh  price  for  the  ware,  it  must  be  broken  up  so 
that  the  quality  of  the  Ilolophane  stock  should  not  be  depreciated  ? 
The  question  they  had  to  consider  was  whether  it  was  a  fraud 
on  the  trade  to  mix  up  the  Dilux  stock  with  the  Ilolophane  stock 
and  sell  it — not  intending:  to  continue  to  do  so  when  the  Dilux  had 
been  disposed  of— in  the  belief  that  one  shade  was  as  good  as  the 
other. 

Without  leaving  the  box  the  jury  found  for  the  plaintiflF,  award- 
ing him  HQO  damages.  His  Lordship  decided  in  the  plaintiff's 
favour  on  the  law,  and  entered  judgment  in  accordance  with  the 
jury's  findings,  with  costs. 


Charing  Cross,  West  End  and  City  Electric  Supply  Co.,  Ltd., 
r.  The  London  Hydraulic  Power  Co. 

Mr.  Justice  Scrutton,  in  the  King's  Bench,  on  Saturday,  July 
5th,  gave  judgment  in  this  case,  the  hearing  of  which  was  reported 
in  our  last  issue. 

His  Lordship  first  dealt  with  the  facts  in  regard  to  each  burst  of 
the  defendants"  water  mains,  and  said  he  found  that  the  bursts  were 
doe  to  subsidence  of  the  soil  above,  caused  by  the  vibration  of  the 
heavy  traffic,  and  that  the  defendants'  works  had  nothing  to  do  with 
them.     The  pleadings  alleged  that  the  defendants'  pipes  were  of 
insufficient  strength,  in  that  they  were  of  cast-iron  instead  of  steel, 
and  that  the  joints  were  too  rigid.     He  was  satisfied  that  the  cast- 
iron  pipes  and  the  joints  were  of  sufficient  quality,  and  were  in 
accordance  with  first-class  hydraulic  engineering  practice,  and  that 
while  later  experience  might  render  it  desirable  to  employ  steel  in 
some    places    in    view    of    the    heavier    traffic    now    using    the 
City,    he   was   satisfied    it   was   not   negligent   to   use    the   pipes 
and  joints  now  used.     He  thought  the  bursting  of   the  pipes  did 
throw  on  the  defendants  the  burden  of  accounting  for  it,  and  that 
unexplained     the     bursts    were    evidence    of     negligence.      The 
defendants  satisfied  him  that  the  pipes  which  burst  were  sound 
pipes  of  sufficient   strength,  and   that   the  bursting   was  due   to 
subsidence  of  the  soil  which  defendants  did  not  cause,  and  which 
they  could  not   by   reasonable  care  detect.     They  kept  watch  on 
their   pipes.     They   looked    out    for    leakage,    and    watched    the 
surface  for  subsidence.     But  they  could  not  be  continually  pulling 
up  the  streets  of  the  City  of  London  to  see  that  all  was  going  on 
allright   underneath.     The  remedy  or  precaution  would  be  worse 
than  the  accidents  which  might  happen.     He,  therefore,  found  that 
the  defendants  were  not  guilty  of  any  negligence  in  the  construction 
of  their  system,  or   in   its  working.     On   this   finding  defendants 
CDntended   that  they   were   under   no    liability,   and   that    before 
plaintiffs  could  succeed  they  must  establish  negligence.     All  four 
works  were  executed  in  the  statutory  zone  authorised  by  the  Act  of 
1871,  to  which  plaintiffs  replied  that  while   this  was   so,  two  of 
them  were  executed  after  the  defendants'  second  Act  of   1884  was 
obtained,  and  that  though  the  first  Act  did  not  contain  the  usual 
section,  "  Nothing  in  this  Act  shall  exempt  the  company  from  any 
indictment,   suit,   action    or    proceeding   in  respect  of  any  nuis- 
ance   caused     by     them,"    the    Act    of     1884    did    contain    the 
section.       It  also   contained    a   section    saying   that   the    Act   of 
1871    was   to    b3    read    together    with   that   of   1884.     Plaintiffs 
contended  that    the   effect    of    these    clauses    was    that    Sec.    17 
of  the  Act  of  188 1  applied  to  all  works  executed  under  the  Act  of 
1871.     He  held  that  contention  to  be  correct.      The  result  was  that 
the  defendants  had  not  an  absolute  statutory  authority  to  lay  their 
mains,  but  a  power  qualified  by  the  provision  that  granting  them 
the  poTver  was  not  to  affect  their  legal  liability   and  nuisance. 
Without  the  guidance  of  cases  that  had  been  cited,  he  must  have 
given  the  matter  more  careful  consideration,  as  it  was  not  clear  at 
first  sight  that  the  isolated  damage  not  caused  by  defendants  was  a 
nuisance.     The  cases  cited  bound  him  to  decide  that  the  defendants 
had    brought   for   their  own  profit    a  dangerous  thing  —water  at 
a  very  high  pressure — so  that  if  it  escaped,  it  did  enormous  damage. 
They  were  liable  for  escapes,  even  without  their  negligence,  unless 
they  could   briag  themselves  within   the    one    exception    to    the 
doctrine  of  absolute  liability  which  they  had  not  established.     All 
the  exceptions  to  the  statutory  authority  which  would  be  a  defence 
were  excluded  under  the  terms  of  Sec  17  of  the  Act  of  1884.     The 
gradual  subsidence  of  the  soil  by  wear  and  tear  of  traffic  was  not 
an  act  of  God,  which  would  be  an  exception.     He  had  found  that  the 
subsidence  did  not  result  from  the  Act  or  default  of  the  defendants, 
not  did  it  result  from  the  action  of  a  third  party  which  defendants 
were   not   under   any  duty  to  guard  against,  which  would  be  a 
defence.     But  for  Midwood's  case  (a  case  cited),  he  should  have 
some  doubt  whether  defendants  were  not  affected  as  persons  using 
the  road  in  the  ordinary  way,  and  not  liable  for  damage  caused  by 
the  user  unless  negligence  was  proved.    But  he  thought  it  was  now 
an  ordinary  user  of  the  road  to  carry  mains  of  water,  gas  and  elec- 
tricity underneath  it,  and  there  was  something  to  be  said  for  the 
view  that  all  these  co-licensees  take  the  road  subject  to  the  risk 
arising   from  the  ordinary  use  of  their  co-users.     In  the  result,  he 
thought  the  defendants  had  brought  a  dangerous  thing  into  the 
road,  and  the  dangerous  thing  had  escaped  through  the  subsidence 
of  the  soil.     That  was  just  how  the  water  escaped  in  Rylands  and 
Fletcher  (a  cited  case),  where  defendants  were  held  liable.     In  his 
view,  he  was  bound  to  hold  the  defendants  in  this  case  also  liable. 
He,  therefore,   held  that  defendants  were  liable  for  the  amount 
claimed,   with   costs.     The  saire   measure   of   justice   would   also 
apply    to    the    plaintiffs  as    to  their  escapes    and    any    damage 
caased. 


Cork  Tramway  Claim. 

At  Cork  City  Quarter  Sessions  on  June  3oth,  Hannah  Carroll 
sued  the  Cork  Electric  Tramways  and  Lighting  Co.,  Ltd.,  for 
£20,  for  loss  and  damage  sustained  through  the  negligence  of  the 
defendant  company's  servants  in  replacing  flags  on  the  footpath  in 
Albert  Street,  Cork. 

Plaintiff's  case  was  that  on  April  22  nd  last,  she  was  walking 
along  the  footway  opposite  the  Cork,  Blackrock  and  Passage  Rail- 
way station,  and  owing  to  the  negligent  way  in  which  the  servants 
of  the  defendant  company  had  relaid  the  flagging  of  the  footpath 
there,  she  was  suddenly  tripped  up  and  fell.  As  a  result  of  that 
fall,  she  had  been  prematurely  confined,  and  her  child  sines  birth 
had  been  suffering  from  injury  to  the  spine,  and  was  being  treated 
for  it.  The  defence  was  a  denial  of  negligence.  The  flags  in 
question  had  not  been  permanently  replaced  at  the  time,  as  it 
would  have  been  bad  workmanship  to  have  them  replaced  before 
the  ground  had  become  consolidated.  There  was  plenty  of  light 
at  the  place,  and  a  watchman  had  been  employed  at  the  spot  com- 
plained of  by  plaintiff. 

The  Recorder  granted  a  decree  for  £6  against  the  company. 


Infringement  of  Colliery  Rules. 

At  Lanchester  Police  Court  on  the  3rd  inst.,  Thomas  Gardiner,  a 
workman  in  charge  of  an  electrical  coal-cutting  machine  at 
Hamsterley  colliery,  near  Ebchester,  pleaded  guilty  to  a  charge  of 
having  infringed  the  special  rules  of  the  colliery.  For  the  prose- 
cution, it  was  stated  that  the  accused  had  doubled  the  fuse  in  the 
machine.     Accused  was  fined  20s.  and  costs. 


H.M.  Postmaster-General  r.  The  Hendon   Urban  District 

Council. 

In  the  Railway  and  Canal  Commission  Court,  before  Mr.  Justice 
Bankes,  the  Hon.  A.  E.  Gathorne  Hardy  and  Sir  James  Woodhouse, 
on  Monday,  July  7th,  this  case  was  heard. 

The  Solicitor-General  (Sir  J.  Simon)  appeared  for  the 
Postmaster- General,  and  explained  that  the  matter  came  before  the 
Commissioners  under  the  provisions  of  the  Telegraph  Acts.  The 
Acts  provided  that  "  any  body  or  persons  within  the  meaning  of 
the  1863  Act,  having  power  to  give  or  withdraw  their  consent  to 
the  Postmaster-General  to  place  telegraph  poles  in  or  along  a  street 
or  public  road,  and  failing  to  do  so  within  21  days  after  request 
has  been  made  by  the  Postmaster-General,  a  difference  shall  be 
deemed  to  have  arisen  between  the  Postmaster-General  and  such 
body  or  persons,  and  that  difference  shall  be  decided  by  a  stipendiary 
magistrate,  or,  failing  such  magistrate,  by  a  County  Court  Judge." 
It  was  further  provided  that  should  the  parties  be  dissatisfied  with 
the  award,  the  matter  might  be  brought  before  the  Railway  and 
Canal  Commission  Court.  Such  a  position  had  arisen  between  the 
Postmaster- General  and  the  Hendon  authority  in  respect  of  the 
telegraph  poles  within  the  Council's  area.  The  Postmaster- 
General  contended  that  the  Hendon  U.D.C.  was  a  body  within 
the  Acts  which  had  power  to  give  or  withhold  its  consent,  and  the 
other  side  submitted  that  owing  to  the  facts  and  circumstances 
about  the  particular  roads  in  question,  the  Hendon  U.D.C.  had 
nothing  to  do  with  the  matter.  There  was  another  point,  as  to 
whether  the  three  roads  affected  were  streets  or  public  reads 
within  the  meaning  of  the  statute. 

Mr.  Foote,  K.C,  for  the  urban  authority,  said  he  did  not  propose 
to  contest  that  point.  The  only  point  was  whether  the  Hendon 
authority  was  a  body  entitled  to  give  or  withdraw  its  consent. 

Sir  J.  Simon  submitted  in  the  course  of  his  arguments  that  the 
decision  of  the  County  Court  Judge,  to  the  effect  that  the  Hendon 
Council  was  not  a  "  body  "  within  the  meaning  of  the  statute,  was 
wrong.  What  happened,  as  had  happened  in  this  case,  was  that 
in  outlying  but  developing  districts,  houses  were  built,  large 
houses,  and  the  telephone  system  naturally  extended  its  feelers  into 
such  districts.  A  man  would  build  his  house  and  want  the  tele- 
phone. It  then  remained  for  the  Postmaster-General  to  bring  tne 
wire  to  his  house.  The  way  to  do  that  was  to  ask  the  proper 
authority  or  person  for  leave  to  go  down  that  road.  It  was  purely 
a  question  in  this  case  whether  the  Postmaster-General  had  asked 
the  right  authority,  but  the  seriousness  of  the  matter  was  that  if 
he  had  not  there  was  no  one  else  to  go  to  as  a  person  or  body 
who,  within  the  meaning  of  the  Act,  had  control  over  the  roads  in 
question.  It  was  argued  for  the  Hendon  Council  that  that 
authority  was  not  responsible  for  the  repairs  of  the  roads  in 
question,  but  that.  Sir  John  argued,  did  not  prove  that  that  body 
was  not  the  controlling  authority. 

Mr.  Foote,  K.C,  for  the  urban  authority,  contended  that  his 
clients  had  not  control  over  the  roads  in  question  such  as  would 
bring  them  within  the  provisions  of  the  Telegraph  Acts.  It  was 
quite  true  if  the  owners  of  a  road  failed  to  make  it  up  to  the  satis- 
faction of  the  Urban  Authority,  the  Council  might  call  upon  such 
owners  to  repair  to  its  satisfaction,  but  he  submitted  that  that  did 
not  give  the  Council  such  a  control  over  the  road  as  would  empower 
it  to  grant  to  or  withhold  permission  from  the  Postmaster-General 
to  erect  a  telephone  system  down  that  road. 

The  Commissioners  intimated  that  they  would  consider  their 
judgment,  and  deliver  it  at  a  later  date. 
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National  Telephone  Co. — Distribution  of  Assets, 

In  the  Chancery  Division  on  Tuesday,  Mr.  Justice  Neville  heard  an 
application  in  the  above  matter. 

Counsel  said  there  was  a  HummonH  in  the  list  by  the  liquidator 
as  to  the  distribution  of  the  assetp.  The  summons  was  partly 
heard  by  Mr.  Justice  Swinfen  Eady,  and  it  was  important  that  the 
matter  should  be  dispowed  of  before  the  longr  vacation.  Mr.  Justice 
Astbury  (the  other  company  judge)  had  advitied  on  the  matter  when 
practising?  at  the  bar,  but  the  state  of  Mr.  Justice  Sarjrant's  list 
was  such  that  he  thought  that  judge  would  be  able  to  take  it. 

His  LOHDSHIP  :  How  long  will  the  case  last  > 

Counsel  said  he  thought  about  a  day. 

His  LouDSHii'  said  he  would  consult  Mr.  Justice  Sargant  about 
the  matter. 


JOHNSON-BlLLINGTON   ELECTKICITY  MeTEBS,   LTD. 

In  the  Company's  Court  on  Tuesday,  Mr,  Justice  Neville  had  before 
him  the  petition  of  W.  H.  Johnson  for  the  compulsory  winding-up  of 
the  above  company.  Counsel,  who  appeared  in  support  of  the 
petition,  asked  that  it  should  be  dismissed  without  costs.  The 
petitioner  was  the  only  creditor  of  the  company,  Hia  Lordship 
dismissed  the  petition  without  costs. 


LiTHOLiTE,  Ltd.  v.  Travis  and  Insulatoks,  Ltd. 

In  the  Chancery  Division,  on  4th  inst.,  Mr.  Justice  Joyce  heard 
this  action  for  an  injunction  restraining  the  first  defendant  from 
disclosing  particulars  of  the  plaintifiFs'  secret  process  for  making 
litholite  and  restraining  Insulators,  Ltd.,  from  employing  Travis 
in  breach  of  the  terms  of  an  agreement  entered  into  by  the  latter 
with  Litholite,  Ltd. 

Evidence  having   been   called,   his  Lordship  (according   to  the 
Financial  Times')  granted  an  injunction  against  both  defendants. 


the   Bubscriljfcr     for     whom     they    were    intended,    to    \je    iriven 
out  again    in    faithful    reproduction   wherever    required.     Eritfly 
put,  it  was  a  methooof  receiving,  storing  and  reproducing  me«eage«, 
signals,  or  the  like,   by  suVijeoting  a  magnetisable  body,  Buch  as  a 
steel  wire  or  strip,  to  the  action  of   an  electromagnet  which  moved 
along  it,   or   along  which   it  was  moved,  the  coil  of  the  magnet 
being  first  in  connection  with  the  transmitter,  so  that  the  wire  or 
strip   was   influenced   in   a   manner   corresponding  to   the  signal 
transmitted,  the   coil    being   then  in    connection   with   the  tele- 
phone receiver,  by  which  rhe  signals  which  influenced  the  wire  or 
strip   were   reproduced.     From  a  commercial  standpoint,  continued 
counsel,   the  greatest  future  of   the   machine  was  aa  a  dictating 
machine,  and  it  had  been  perfected  by  the  long  labours  of  Danish 
and  American  companies.     The  machine,  as  originally  constructed, 
was  composed  chiefly  of  a  horizontal  cylinder  or  band   which  re- 
produced,   with   extraordinary  clearness,   the  human  voice,  but  it 
had  one  or  tv^o  serious  drawbacks,  one  was  that  the  electromagnet 
travelled  over  it  in  about  half  a  minute,  which,  of  course,  rendered 
the  apparatus  useless  as  a  dictating  machine.      Then  there  was  an 
improved  pattern  brought  out  in  which  the  cylinder  was  superseded 
by  a  piano  wire  coiled  round  drums.     The  wire  travelled  from  one 
drum  to  another,  and  was  of  considerable  length,  and  would  run 
for  some  HO  minutes.     When  the  record  of  the  conversation  and 
dictation  was  taken,  the  drums  or  spools  of  wire  could  readily  be 
tranferred  to  another  machine,  and  the  conversation  or  whatever  it 
might  be  clearly  reproduced.     There  were  other  improvements,  and 
the   result  of  it  all  was  that  the  human  voice  was  reproduced 
without  that  nasal  twang  and  distortion  which  was  the  difficulty 
with  the  ordinary  gramophone  and  disk  machines. 

Mb.  Justice  Warbington  said  the  British  patent  had  already 
expired  ;  he  did  not  know  whether  any  difficulty  arose  with  regard 
to  that. 

The  Solioitor-Genekal  said  he  did  not  intend  to  raise  any 
ground  of  objection  with  regard  to  that, 

(7b  be  continued.^ 


British  Insulated  &  Helsby  Cables,  Ltd.,   v.  The  London 
Electric  Wire  Co.  and  Smith's,  Ltd, 

At  the  Chancery  Court  of  Lancashire,  hold  at  Liverpool  on  Monday, 
Vice- Chancellor  Stewart  Smith,  K.C.,  delivered  judgment  in  this 
action,  which  was  reported  last  week.  He  gave  judgment  for  the 
defendants,  with  costs.  We  shall  probably  quote  from  the  judgment 
in  our  next  issue. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 
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The  Poulsen  Telegraphone  Patent, 

In  the  Chancery  Division  on  July  3rd,  Mr,  Colefax,  K.C,,  on 
behalf  of  the  petitioner,  Valdemar  Poulsen,  applied  to  Mr,  Justice 
Warrington  to  allow  the  evidence  of  M.  Poulsen  and  another  witness 
from  Denmark  to  be  given  in  support  of  the  petition  to  extend  the 
time  for  the  patent  No.  S,[)i'>]  of  18'J9,  granted  to  M.  Poulsen,  to^ be 
taken  before  a  special  examiner.  Counsel  said  these  witnesses,  who 
were  in  this  country  to  give  their  evidence  in  the  petition  put 
down  for  hearing  that  day  by  his  Lordship,  had  to  return  to 
Denmark  before  the  petition  could  be  heard. 

The  Solicitor-General,  K.C,  said  he  appeared  for  the  Crown, 
and  did  not  oppose  the  application,  but  the  Crown  must  not  be 
held  to  blame  if  all  the  evidence  his  Lordship  desired  was  not 
brought  out  before  the  Examiner. 

His  Lordship  :  You  can  recall  them. 

His  Lordship  granted  the  application,  and  on  a  further  applica- 
tion by  counsel,  appointed  Tuesday  last  for  the  hearing  of  the 
petition. 

On  that  day  Mr,  Colefax,  in  opening  for  the  petitioning 
company  (the  Telegraphone  Corporation  of  Columbia,  USA.), 
explained  that  the  patent  was  for  an  apparatus  for  storing 
up  speech  or  signals  by  magnetically  influencing  magne- 
tisable bodies  or  wires.  It  was  an  invention  of  striking 
novelty  and  note,  and  he  would  call  expert  evidence  to  say 
that  until  the  apparatus  was  seen  working  it  was 
not  thought  possible  that  the  terms  of  the  specification 
could  be  carried  out.  The  invention  was  based  on  the  fact  that 
when  a  body  made  of  a  magnetisable  material  was  touched  at 
different  points  and  at  different  times  by  an  electromagnet 
included  in  a  telephonic  or  telegraphic  circuit,  its  parts  became 
subject  to  such  varied  magnetic  influences  that  converEcly  by  the 
action  of  the  magnetisable  body  upon  the  electromagnet,  the  same 
sounds  and  signs  were  subsequently  given  out  in  the  telephone  or 
recording  instrument  as  those  which  previously  caused  the  magnetic 
action  on  the  magnetisable  body.  Pulling  it  simply  by  means  of  a 
wire  or  band  of  metal  becoming  magnetised  by  means  of  a  current 
set  up  when  an  ordinary  telephone  was  spoken  into,  it  was  possible 
to  faithfully  reproduce  inflexions  of  the  human  voice  upon  the 
steel  band  or  wire  with  extraordinary  clearness.  The  invention 
was  of  the  greatest  importance  to  the  telephonic  transmission  of 
speech,  because  by  the  device  used  in  conjunction  with  a  telephone, 
it  was  possible  to  take  communications  transmitted  in  the  absence  of 


The  "Disc"  Moringr-Coil  Instruments. 

The  accompanying  illustration  shows  a  moving-coil  instrument 
of  the  long-scale  type,  suitable  for  use  on  a  D.c.  switchboard,  which 
Messrs.  Everett,  Edgcumbe  &  Co,,  Ltd.,  of  117,  Victoria  Street, 
S.W.,  have  recently  introduced.  These  instruments  are  similar  in 
appearance  to  the  same  firm's  long-scale  instruments  for  A.c. 
circuits,  in  which  the  scale  occupies  practically  the  whole  of  the 
circumference.  The  scale  is  exceptionally  long  considering  the 
size  of  the  instrument,  and  is  extremely  easy  to  read  even  from  a 


Fro.  1. — "Di8c"  Type  d.c,  Movino-Coil  Ammeter. 


considerable  distance.  The  "Disc"  type  moving-coil  ammeters  and 
voltmeters  have  evenly  divided  scales  and  are  magnetically 
shielded  ;  temperature  errors  are  quite  negligible.  They  are  also 
extremely  dead-beat  in  action.  A  full  scale  deflection  is  obtained 
with  0075  volt  across  the  shunt  terminals  up  to  and  including 
3,000  amperes.  Above  this  current  the  volt  drop  is  special.  The 
voltmeters  are  directly  connected,  in  general  through  an  external 
resistance  box,  up  to  800  volts. 

The  standard  finish  is  a  bright  black  stove  enamelled  cast-iron 
case  with  the  facings  in  relief  of  polished  nickel  or  copper.  They 
can  be  supplied  of  the  projecting  pattern  for  mounting  direct  on 
the  board,  and  of  the  flush  pattern  to  ba  let  into  the  board.  They 
can  also  be  supplied  of  the  controller  pattern  with  a  flanged  base 
for  use  with  ironclad  gear.  The  overall  diameter  of  the  projecting 
pattern  is  94  in. 
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Mirrleos  Condenslngr  Plant  for  the  Glasgow  Tramways. 

In  oonneotion  with  the  6,000-kw.  turbo-alternator  which  has 
recently  been  installed  by  the  Glasgow  tramways  department,  the 
condensing  equipment,  as  in  the  case  of  the  previous  seven  sets,  was 
supplied  by  the  MiBKLEKS  Watson  Co.,  of  Scotland  Street, 
Glasgow, 

The  condensing  plant  is  of  the  surface  type,  with  a  single  tur- 
bine-driven pump  set  for  air  and  water  extraction,  and  circulating 
purposes,  and  is  designed  to  deal  with  72,000  lb.  of  steam  per  hour, 
giving  a  28-in.  vacuum  with  cooling  water  at  70°  F.   The  condenser 


BUSINESS  NOTES. 
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Fig.  2.— Condenser  with  Tuebtne-Deiven  Mirrlees-Leblanc 
AND  Centeifugal  Ciecdlating  Pump  for  5,000-kw. 

is  wedge  shaped,  with  10,200  eq,  ft.  of  cooling  surface,  and  the 
internal  tubing  is  arranged  so  that  the  circulating  water  passes 
from  end  to  end  three  times  before  being  discharged. 

The  air  and  water  extraction  pumps  are  of  the  Mirrlees-Leblanc 
rotary  pattern,  mounted  on  the  same  spindle  as  the  centrifugal  cir- 
culating pump,  and  direct  driven  at  2,000  E.P.M.  by  a  120-b.h.p. 
Curtis  steam  turbine.  The  water  extraction  pump  delivers  to  a 
Lea  Recorder  placed  20  ft.  above  the  floor.  The  circulating  pump 
delivers  6,000  gallons  per  minute  against  a  total  head  of  20  ft.  ;  it 
is  fitted  with  six  small  diameter  impellers  working  in  parallel  and 


Rotary  Air  Pump 
Turbine. 


Fig.  3. — Diagram  Showing  Mibelees  Tuebine-Driven 

Pump  Set,  Consisting  of  (left  to  right)  Condensate,  Air 

AND  Circulating  Pumps  and  Turbine, 

has  an  efficiency  of  62  per  cent.  Our  illustrations,  figs.  2  and  3, 
show  the  extremely  compact  design  of  the  pumping  set,  which,  we 
understand,  is  practically  noiseless  in  working. 

From  readings  taken  under  usual  working  conditions,  when  the 
steam  per  hour  dealt  with  increased  gradually  from  64,000  lb.  to 
90,000  lb.,  the  vacuum  in  the  turbine  exhaust  chamber  dropped 
gradually  from  28  6  in.  to  28  in.,  the  circulating  water  inlet  and 
outlet  temperatures  being  54°  F.  and  80°  F.  for  the  lower  duty,  and 
63°  F.  and  S'J"  F.  for  the  higher  duty,  and  the  temperature  difiPerpnce 
between  inlet  steam  and  circulating  water  outlet  being  4°  F.  at 
approximately  the  rated  duty  of  the  condenser. 


St.  Germans. — Workhouse  Lighting. — The  B.  of  G. 

has  appointed  a  Committee  to  consider  a  more  modern  method  of 
lighting  the  workhouse  premipes,  oil  being  the  present  illuminant, 
together  with  the  advisability  of  installing  a  telephone  system. 
Some  three  years  ago  the  board  decided  in  favour  of  the  electric 
light,  but  the  proposal  was  never  carried  out.  There  is  now  a  pro- 
spect of  electricity  being  introduced  into  Torpoint,  in  which  event 
the  supply  will  be  available  for  the  workhouse. 


Book  IVotices. — We  have  received  from  Messes,  Ceeed, 
BiLLE  k  Co.,  Ltd  ,  of  Telegraph  Works,  Selsdon  Road,  Croydon,  a 
handsome  brochure  describing  the  Creed  system  of  high-speed 
automatic  printing  telegraphy,  which  is  in  use  in  the  offices  of  six 
British  and  foreign  Governments  and  four  leading  submarine  tele- 
graph companies.      In  this  system  the  keyboard   is   an   essential 

component;  the  keyboard  perforator  works 
at  60  words  per  minute  ;  the  receiving  per- 
forator can  reproduce  Wheatstone  perforated 
slip  at  200  words  per  minute,  and  the  printer, 
controlled  by  the  perforated  tape,  turns  out 
the  message  in  large  capitals  at  a  speed  of 
775  letters,  or  155  words,  per  minute.  The 
sjstem  can  be  readily  adapted  to  work  in 
conjunction  with  existing  systems  without 
a  specially  trained  staff,  and  greatly  increases 
the  capacity  of  the  lines,  besides  saving  all 
manual  retransmission  and  copying.  The 
British  Post  Office  employs  it  at  several  of 
its  chief  offices,  and  it  is  working  on  a  num- 
ber of  submarine  cables  up  to  TiOO  miles  in 
length,  as  well  as  on  landlines  2,000  and 
3,000  miles  long  ;  excellent  reports  from  the 
users  are  reproduced,  one  in  particular  from 
Lord  Northclifife  referring  in  almost  enthu- 
siastic terms  to  the  efficiency  with  which 
the  Creed  machines  transmit  the  entire  con- 
tents of  the  Daily  Mail  to  Manchester, 
saving  time  and  labour  and  preventing 
errors.  Descriptions  of  the  apparatus  are 
given,  largely  reprinted  from  our  pages,  and 
an  account  of  the  Daily  Mail  installation  is 
included.  The  style  of  the  brochure  deserves 
special  mention,  the  paper,  printing  and 
illustrations  being  of  the  highest  order. 

'•  Science  Abstracts."  Vol.  XVI,  Part  6. 
June  30  h,  1913.  Sections  A  and  B.  London: 
E,  &  F.  N.  Spon,  Ltd.  Price  la.  6d.  net  each. 
"  Experimental  Wireless  Stations."  By 
Philip  E.  Edtlman.  Minneapolis :  The 
Author.     Price  $2. 

''Graphs  in  a  Cable-Ship  Drum-Room. 
Notes  for  Junior  Assistants."  By  E.  Ray- 
mond-Barker. London  :  H.  Alabaster,  Gate- 
house &  Co.     Price  2s.  6d.  net, 

^''Journal    of    the    Western    Society    of 
Engineers,"     Vol,  XVIII,  No,  5,  May,  1913, 
Chicago  :  The  Society,    Price  50  cents. 

"  Proceedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXII,  No.  7,  July,  1913.  New  York  :  The  Institute.  Price 
$1.00. 

''Bulletin  Mensuel  of  the  Soci^te  Beige  d'Electriciens,  Vol.  XXX, 
May,  1913.     Brussels  ;  E.  Bruylant.    Price  1  fr,  75  c. 

"  Bvlletin    of    the    Association    des    Ingenieurs    Electriciens." 
Vol.  XIII,  May,  1913.     Li4ge  :  The  Association.     Price  13  fr.  50  c. 
'' Bvlletin     de    la    Socicte     Internationale    des     Electriciens." 
Vol.   Ill,   No.   25,   May,   1913.      Paris  :     Gauthier-Villare.      Price 
2  fr.  60  c. 

"Annales  des  Postee,  T^legraphes  et  T^l^phones."  June,  1913. 
Paris  :  A.  Dumas.     Price  6  fr. 

"Atti  della  Associazione  Elettrotecnica  Italiana."  Vol.  XVII, 
No.  12,  June,  1913.     Milan  :  Stucchi,  Ceretti  &  Co.     Price  L  1.50. 

Mr.  Ferdinando  Geronimi,  of  Piazza  Venezia  2,  Milan,  informs  us 
that  arrangements  have  been  made  with  the  Committee  of  the 
Congress  which  enable  him  to  ofifer  his  "  Chronique  Illustiee  du 
Concours  International  de  Telegraphic  Pratique  "  at  the  low  price 
of  10  francs,  post  free. 

Patent  Applications. — Application  has  been  made  by 

Edward  Temple  for  restoration  of  Patent  No.  26,736,  of  1908,  for 
"  Improvements  in  and  relating  to  washing  or  purifying  apparatus 
for  use  in  gas  generating  plants." 

Mr.  Justice  Warrington,  in  the  Chancery  Division,  will,  on  October 
27th,  hear  the  petition  of  the  National  Telewriter  Co.,  Ltd.,  for 
an  extension  of  the  term  of  patent  No.  24,048  of  1899  (granted  to 
Foster  Ritchie),  for  "Improvements  in  telautograph  apparatus."' 

Catalosrues  and  Lists. — Messrs.  Siemens  Bros,  akd 

Co.,  Ltd  ,  Woolwich,  Kent.— Illustrated  leaflet  (No.  534  I)  describ- 
ing the  Siemens  watertight  loud-speaking  marine  type  telephones. 

Messrs.  Everett,  Edgcumbe  &  Co.,  Ltd.,  117,  Victoria  Street, 
Westminster,  S.W.  —  Catalogue  sheet  (10a)  dtscribing  a  new 
type  of  moving  coil  long-pcale  instruments  suitable  for  use  on 
continuous-current  switchboards. 

Messes.  A.  P.  Lundbekg  &  Sons.  477  to  489,  Liverpool  Road, 
London,  N  — Two  new  circulars,  "  H  "  and  S35.  The  former  which 
is  a  second  and  enlargrtd  edition  of  16  pages,  relates  to  tumbler 
switches  for  the  control  of  heating  and  cooking  appliances,  a  large 
number  of  controls  being  shown.  The  latter  is  a  lour-page  list  of 
the  "  Imp  "  single  and  two-way  switches. 

The  Sanitas  Electrical  Co.,  Ltd.,  61,  New  Cavendish  Street, 
London,  W. — A  batch  of  fully-illustrated  listsgiving  brief  particulars 
and  prices  of  their  electric  vibrators  and  hot  and  cold  air  apparatus, 
also  a  large  sheet  of  illustrations  of  the  numerous  electro-medical 
instruments  and  outfits  supplied  by  the  firm. 
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ME88E8.  Webthb  k  Co.,  41,  Alderpgate  Street,  London,  E.G.— 
Liets  relating  to  and  giyivg  prices  of  their  non-rubber  compound 
for  insulatinff  and  fillinpf  in  cable  end»,  sleeves.  &c,  ;  also  "  Elektra- 
band"  inBulatinpf  tape,  both  of  which  they  are  introducinsr. 
Certificates  of  tests  of  the  compound,  made  at  the  Physical-Technical 
Imperial  Institute  at  Charlottenbur(f,  accompany  the  lists. 

Mkssks.  Ebith's  Enoineeuing  Co.,  Ltd.,  70,  Gracechurch 
Street,  Lmdon,  E.G.— No  213  catalosrue  (second  edition)  of  20  pages 
fully  describes  and  illustrates  with  both  half-tone  and  sectional 
views,  their  patent  recordinfir  heater,  purifier  and  filter. 

The  Westinghouse  Coopek-Hewitt  Co.,  Ltd.,  80,  York 
Head,  King's  Cross,  London,  N. — List  No.  24  contains  illustrated 
descriptive  matter  relating  to  Cooper-Hewitt  mercury  vapour  con- 
verters for  projection  arcs,  with  notes  on  their  advantagep,  installa- 
tion, bulb  replacement,  and  tabulated  prices,  on  single  and  three- 
phase  supplies,  40-60  periods.  These  converters  have  been  largely 
adopted  for  use  in  cinematograph  theatres  on  a.c.  supply,  providing 
the  advantage  of  low-voltage  D.c.  for  the  arc  with  the  economy  of 
regulation  possible  with  A.c. 

The  Edison  and  Swan  United  Electric  Light  Co.,  Ltd., 
Ponder's  End,  Middlesex. — Specimens  have  been  received  of  electric 
fan  postcards  that  are  being  issued  to  the  trade.  The  supply  is 
limited,  but  we  understand  that  the  company  will  send  a  number 
to  any  of  their  fan  customers  who  have  not  already  received  same. 

Messes.  Veritys,  Ltd.,  28,  King  Street,  Covent  Garden,  London. 
W.C— 24-page  export  list  (No.  724)  of  Aston  tropical  fans— desk, 
ceiling,  railway  carriage,  saloon,  ships'  cabin,  portable,  electrolier 
and  other  types,  also  the  "  Aston-Sirocco "  D.c.  pressure  blowers. 
Fan  speed  regulators  are  also  shown  and  priced. 

Messrs.  Siemens  Bros.  Dynamo  Works  Ltd.,  Tyssen  Street, 
Dalston,  London,  N.B. — Price  list  DlO  (20  pages)  contains  full 
particulars,  illustrations,  and  prices  of  weatherproof  lanterns, 
(including  new  designs  of  internal  fittings,  with  white  enamelled 
zinc  reflectors,  for  gas  lantern  conversion)  and  street  lighting 
fittings  (brackets,  lamp-poets,  ice.)  for  "  Wotan"  and  tantalum  lamps. 
Among  the  devices  illustrated  is  the  new  Goliath  Edieon  screw- 
holder  foi  use  in  connection  with  high  C.P.  lamps  burning  in  series. 
This  is  fitted  with  a  special  shunting  device  which  immediately 
completes  the  circuit  in  case  of  a  lamp  failure  and  also  when  the 
lamp  is  withdrawn  from  the  holder.  Copies  of  the  list  will  be  sent 
to  illuminating  and  other  engineers  interested  in  street  lighting 
schemes. 

Dissolutions    and    Liquidations,  —  G.    C.   Milnes, 

Voss  &  Co.,  Ltd. — This  company  is  winding  up  voluntarily  with 
Mr.  H.  R.  Graves,  51,  North  John  Street,  Liverpool,  as  liquidator. 
A  meeting  of  creditors  is  called  for  July  18th. 

Anglo-Norwegian  Aluminium  Co.,  Ltd. — This  company  is 
winding  up  voluntarily  with  Mr.  F.  C.  Potter,  28,  Victoria  Street, 
S.W.,  as  liquidator.     A  meeting  of  creditors  is  called  for  July  18th. 

International  "  Z "  Lamp  Association,  Ltd.— A  meeting 
will  be  held  on  August  11th,  at  22-28,  Broad  Street  Avenue,  B.C., 
to  hear  an  account  of  the  winding  up  from  the  liquidator,  Mr.  C. 
Field. 

H.  F.  Angus  &c  Co.,  manufacturers  of  and  dealers  in  scientific 
instruments,  83,  Wigmore  Street,  Cavendish  Square,  London. — 
Messrs.  M.  J.  Swift  &  H.  F.  Angus  have  dissolved  partnership. 
Debts  will  be  attended  to  by  Mr.  Angus  who  will  continue  the 
business  under  the  same  style. 

Liverpool  Fittings  Co.,  electrical  fittings  and  accessories 
dealers,  55,  Renshaw  Street,  Liverpool. — Messrs.  E.  J.  Arnold  and 
I.  E.  Poyser  have  dissolved  partnership.  Mr.  Poyser  attends  to 
debts,  &c.,  and  will  continue  the  business  under  the  same  style. 

Doncaster  Electeical  Co.,  Ltd.— Creditors  must  send  parti- 
culars of  their  debts,  &c.,  to  Mr,  A.  E.  Stringer,  Manor  Row 
Chambers,  Bradford,  one  of  the  liquidators,  by  July  21st. 

The  Electrical  and  Incandescent  Stores,  Manchester 
Chambers,  Parliament  Street,  Nottingham. — Messrs.  G.  Moore  and 
J.  T.  Kemp  have  dissolved  partnership,  Mr.  Kemp  will  attend  to 
debts  and  continue  the  business  under  the  old  style. 

Bankruptcy   Proceedins^s, — Frank  Hucks,  electrical 

engineer,  2,  Adelaide  Road,  Hampstead. — The  public  examination 
was  held  on  June  3rd,  at  the  London  Bankruptcy  Court,  before  Mr. 
Registrar  Hood.  The  receiving  order  was  made  on  June  4th  last,  on 
the  application  of  the  debtor,  who  returns  unsecured  liabilities 
£777,  and  assets,  good  book  debts,  £111,  and  a  bad  debt  of  £90, 
Replying  to  Mr,  W,  P,  Bowyer,  Official  Receiver,  the  debtor  stated 
that,  having  previously  been  employed  in  the  trade,  he,  in  October, 
1908,  commenced  business  as  an  electrical  engineer  and  contractor 
at  his  father's  office  in  James  Street,  Camden  Town,  removing  in 
May,  1910,  to  18,  Charing  Cross  Road,  W.C.  From  February,  1911, 
till  last  February  he  carried  on  the  business  from  Adelaide  Road. 
In  May  he  formed  a  company  to  conduct  aerial  flights,  and  had  since 
been  employed  by  the  company.  Witness  attributed  his  insolvency 
to  loss  on  contracts  owing  to  their  having  been  underestimated,  and 
to  ill-health.     The  examination  was  concluded. 

Trade  Announcements. — Messrs.  \\'m.  White  &  Co., 

of  25,  Budge  Row,  EC,  announce  a  change  in  their  telephone 
numbers  to  :— City  689  (three  lines), 

Messhs,  Scholey  &  Co.,  Ltd.,  announce  that  their  telephone 
number  has  been  altered  to  "  City  5863  "  (two  lines). 

Messrs,  Scarr,  dealers  in  electric  light  fittings,  have  opened 
new  premises  at  New  York  Street  and  Kirkgate,  Leeds, 

The  "Baldur"  Engineering  and  Supply  Co.,  Ltd.,  39, 
Victoria  Street,  S.W.,  have  been  appointed  sole  agents  for  London 
by  the  Stella  Conduit  Co.,  of  Bilston.  They  have  taken  additional 
stores  for  the  purpose  of  carrying  a  complete  stock  of  conduits  and 
conduit  fittings  for  immediate  delivery.  They  will  forward  lists  of 
cables  and  electrical  accessories  on  application. 


Me.«hh8.  Mohkis  k  Li.stek  (Lo.ndonj,  Ltd.,  3  and  4,  Palace 
ChamV^ers,  Bridge  Street,  Westminster,  S.W.  (directors,  Mr.  D.  K. 
Morris,  Ph.D.,  M.I.EE.,  Mr.  F.  J.  Bakewell,  A  M.I.M.E. ;  manager, 
Mr.  Philipp  Laubach,  A.M.I. E  E.),  have  now  taken  over  the  whole 
selling  organisation  of  Messrs.  Slorris  k.  LiBt«r,  Ltd.,  Coventry,  and 
are  developing  further  agencies  for  the  sale  of  electrical  apparatoa 
of  all  descriptions.  All  inquiries,  kc,  should  be  addressed  to 
Messrs,  Morris  k  Lister  (London),  Ltd,,  instead  of  to  Jleears, 
Frampton  k  Paine,  as  formerly, 

Mr.  Lester  B.  Betts,  who  has  for  some  years  been  a«»ociated  with 
the  electrical  export  trade,  has  started  business  as  a  manufacturers 
agent  and  general  wholesale  and  export  supplier,  at  9,  London 
Street,  E.C.,  under  the  style  of  Lester  B.  Betts  Ac  Co  ,  Ltd.,  and 
has  the  agencies  for  several  important  English  and  Continental 
manufacturers. 


LIGHTING  and  POWER  NOTES. 


Accrington. — The  borough  electrical  engineer  has 
reported  that  the  sulphate  of  ammonia  plant  in  connection  with 
the  gas  engines  at  the  electricity  works  is  now  in  working  order 
again,  and  that  the  sulphate  on  analysis  is  quite  satisfactory.  He 
has  also  reported  that  the  Accrington  Brick  and  Tile  Co.  has  put 
to  work  a  220-h.p,  motor,  the  largest  individual  motor  on  the 
plant. 

Barrow, — According  to  a  report  by  the  boroogh 
treasurer,  the  gross  profit  on  the  electricity  department  for  the 
past  year  was  £8,274,  and  the  net  profit  £702. 

The  Council  has  decided  against  reconsidering  the  lighting  of  the 
main  streets  of  the  borough,  although  a  claim  was  made  for  high 
pressure  incandescent  gas  lights  rather  than  the  present  electric 
lights. 

Belfast, — New  Loan. — The  T,C.  has  decided  to  apply 
for  sanction  to  a  loan  of  £35,000  for  mains,  services  and  meters,  in 
connection  with  the  electricity  undertaking, 

Blackburn. — The  abstract  of  accounts  for  the  jear 
ended  March  25th  last  shows  that  the  income  of  the  electricity 
undertaking  was  £42,460,  and  the  expenditure  £36,916,  leaving  a 
profit  for  the  year  of  £5,544,  In  the  provision  for  the  redemption 
of  debt  there  is  set  aside  £11,161. 

Bootle. — Aknual    Report. — Mr.   T.  D.  Clothier,  the 

borough  electrical  engineer,  in  his  report,  states  that  the  trading  of 
the  undertaking  has  resulted  in  a  surplus  revenue  which  has  been 
sufficient  to  pay  interest  on  the  capital  employed,  the  sum  required 
to  repay  the  capital  within  25  years,  £200  into  the  machinery 
insurance  account,  £1,500  as  a  contribution  in  aid  of  the  general 
district  rate,  and  £860  as  a  contribution  to  the  contingency  fund. 
The  surplus  shows  an  increase  over  that  realised  last  year,  and 
exceeds  the  amount  which  was  estimated  by  £439.  The  under- 
taking is  now  in  a  position  to  supply  Isu-ge  consumers,  and  to  give 
a  bulk  supply  wherever  this  is  required.  The  new  generating 
station  is  nearing  completion,  and  will  be  used  in  conjunction  with 
the  Pine  Grove  Station  during  the  latter  part  of  the  ensuing  year. 
The  need  for  laying  a  second  h.t,  feeder,  and  providing  a  sub- 
station, has  necessitated  the  immediate  provision  of  this  plant. 
The  Committee  has  not  seen  its  way  to  revise  the  rates  of  charging 
until  after  beneficial  use  of  the  new  works  has  been  obtained,  more 
especially  in  view  of  the  heavy  increase  in  the  price  of  coal, 

Bournemouth.— Public    Lightixw. — The    T.C.    has 

decided  to  apply  to  the  L,G,B.  for  a  loan  to  carry  out  schemes  of 
electric  lighting  at  the  Underoliflf  Drive  and  the  West  Uudercliflf 
Promenade,  Arc  lamps  of  2,000  c.p,  each  are  to  be  utilised  ;  current 
will  be  supplied  by  the  Bournemouth  and  Poole  Electricity  Supply 
Co.,  Ltd, 

Bradford. — The  system  of  supply  in  the  Leeds  Road 
district  east  of  Lapage  Street  is  to  be  changed  from  direct  to 
alternating  current.  The  cost  of  providing  new  cables  and  relaying 
cables  is  put  at  £1,500, 

Burnley. — Annual  Report, — The  report  of  ^iv.  J.  E. 

Starkie  for  the  year  ended  March  31st  last,  shows  that  the  total 
capital  expenditure  was  £132,961,  against  £126,895  the  previous 
year.  The  total  net  income  from  all  sources  amounted  to  £29,751. 
against  £26,940  for  the  previous  year,  an  increase  of  £2,810,  The 
increased  income  of  £2,810,  after  deducting  £848  increased  costs, 
represents  £1,962  more  profit  on  revenue  account  than  in  the 
previous  year,  the  gross  profit  this  year  being  £15,998,  against 
£14,036,  The  net  profit  is  £7,926,  against  £6,781  in  the  previous 
year.  The  balance  of  reserve  and  depreciation  fund  now  stands  at 
£23,038,  which  represents  1 73  per  cent,  on  the  total  capital  expendi- 
ture, or  28'8  per  cent,  of  the  amount  still  owing  on  mortgage  loans. 
The  capacity  of  the  plant  now  stands  at  3,890  KW,  The  amount  con- 
tributed towards  the  relief  of  the  rates  is  £4,500,  The  total  units 
sold  were  over  4}  millions,  an  increase  of  535,000  on  the  previous 
year,  Mr,  Starkie  recommends  that  a  new  booster  and  automatic 
regulator  be  obtained  to  deal  with  peak  loads  on  traction,  and 
thus  obviate  the  necessity  of  running  small  sets  for  short  periods. 
The  cost  of  the  above  plant  is  estimated  at  £550,  but  the  engineer 
states  that  there  is  no  doubt  as  to  its  being  a  very  remunerative 
investment, 

Cardilf.— Proposed    Loan. — It    is    stated    that     the 

Corporation  has  been  asked  to  raise  a  loan  of  £30,000  for  the  pro- 
vision of  new  plant  at  the  power  station, 
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Carlisle. — There  was  a  gross  profit  of  £8,78G,  and  a  net 
profit  of  £1,509  on  the  working  of  the  electricity  undertaking 
during  the  past  year.  The  net  profit  for  the  previous  year  was 
£8,340. 

CoDtinental    Xotes. — Austria. — The   Erste   Brunner 

Maschinenfabrik  Gesellsehaft,  of  Brunn,  reports  an  increasing- 
demand  for  steam  turbines.  Last  year  such  plant  to  the  extent  of 
71,000  H. p.  was  turned  out.  while  among  the  orders  at  present  in 
hand  are  five  with  a  capacity  of  over  40,000  h.p.  for  the  new 
central  electric  lighting  stations  of  the  Vienna  municipality.  The 
company  has  also  lately  taken  up  the  construction  of  Diesel 
engines. 

Italy. — A.  company  has  lately  been  formed  at  Bivongi  with  the 
title  La  Societa  Idro  Elettrica  L'Avvennire  to  establish  a  plant  to 
utilise  certain  available  water  power  near  that  town  in  the  genera- 
tion of  electrical  energy  for  lighting  and  power  purposes. 

France. — A  new  departure  in  electric  lighting  schemes  is  being 
made  in  the  Marne  department  of  France,  where  the  authorities  of 
no  less  than  52  communes  have  formed  an  Inter-Communal  Com- 
mission with  the  view  of  drawing  up  a  scheme  to  establish  a 
central  generating  station  for  the  supply  of  electrical  energy  for 
lighting  and  power  purposes  throughout  the  district. 

Croydon. — The  Guardians  have  adjourned  the  consider- 
ation of  the  question  of  wiring  the  Crosslands  and  Linden  Homes, 
in  order  to  enable  the  clerk  to  submit  a  return  of  gas,  &c.,  used  at 
these  homes  during  the  past  year  and  the  cost  of  electric  lighting, 
icQ.,  at  the  Pawsou's  Road  Homes. 

Darwen. — Loan  Sanction. — Sanction  for  the  borrowing 
of  £3,572  for  mains.  £1,050  for  extension  to  boiler  house,  and 
f  1,778  for  new  boiler,  &c.,  and  transformers,  has  now  been  received 
from  the  L.G.B. 

Durham. — Collieky  Electrification. — The  London- 
derry Collieries,  Ltd.,  has  decided  on  an  extensive  scheme  of  elec- 
trification at  its  Seaham  and  Silksworth  Collieries,  under  the 
direction,  and  to  the  specification  of  Mr.  W.  C.  Mountain,  of  New- 
castle-on-Tyne,  the  consulting  engineer  to  the  company.  At  the 
Seaham  Colliery  a  750-KW.  mixed-pressure  turbo-generator  is  being 
installed,  as  also  a  160-h.p.  electrically-driven  three-throw  pump 
for  main  shaft  pumping  purposes.  Two  new  haulage  gears  with 
motors  of  500  h.p.  are  also  being  put  down  to  replace  the  old 
steam -operated  gear,  the  boilers  in  connection  with  which  under- 
ground are  being  removed.  At  the  Silksworth  Colliery  two  750- kw, 
turbo-generators,  arranged  to  be  operated  by  the  exhaust  steam 
from  the  winding  engine  plant,  are  being  laid  down,  together  with 
three  electrically-operated  haulage  gears. 

Ebbw  Vale. — A  serious  explosion  occurred  on  Wednesday, 
last  week,  at  the  Ebbw  Vale  blast  furnaces,  which  is  reported  to 
have  completely  wrecked  the  boiler  house  and  "  electric  lighting  ' 
house. 

Egglescliflfe.— The  P.O.  is  considering  with  the  Preston 
P.C.  an  offer  by  the  Cleveland  and  South  Durham  Power  Co.  to 
introduce  the  electric  light  into  the  parish.  Providing  there  is  a 
sufficient  demand,  the  company  will  supply  current  at  4 id.  per 
unit. 

Elland  (Yorks.).— A  Sub-Committee  of  the  Street 
Lighting  Committee  of  the  District  Council  has  recommended  that 
all  the  arc  lamps  be  converted  into  high  op.  street  lighting 
lanterns.  The  recommendation  has  been  adopted,  and  tenders  are 
to  be  invited  for  the  supply  of  lanterns. 

Farnworth. — The  Electricity  Committee  has  amended 
the  lighting  charges  as  follows  : — That  power  consumers  of  2,000 
units  and  over  per  quarter  be  allowed  10  per  cent,  of  the  annual 
consumption  for  lighting  and  other  purposes  ;  current  for  lighting 
in  excess  of  this  quantity  to  be  charged  at  lighting  rates. 

Foleshill. — The  D.C.  has  received  intimation  of  the 
intention  of  the  Midland  Electric  Light  and  Supply  Co.  to  apply 
to  the  B.  of  T.  for  a  prov.  order  to  give  a  supply  to  various  portions 
of  Warwickshire,  including  Bedworth,  Binley,  Walsgrave,  and 
Willenhall. 

Glasgow. — Although  it  will  be  some  time  yet  before  the 
annual  report  of  the  T.C.'s  electricity  department  is  issued,  the 
Glasgow  correspondent  of  the  Review  learna  on  good  authority  that 
something  in  the  nature  of  a  record  has  been  accomplished  in  the 
12  months  ending  May  31st.  It  is  stated  that  the  output  works 
out  at  about  50  per  cent,  above  that  tor  1911-12.  This  is  attri- 
buted in  great  measure  to  the  many  power  consumers  now  sup- 
plied from  the  Corporation  mains,  quite  a  number  of  steam  plants 
in  large  works  having  been  displaced  by  electrical  installations 
recently.  A  no  inconsiderable  fillip  has  also  been  given  by  the 
growing  popularity  of  electricity  for  heating,  cooking  and  other 
domestic  purposes,  apart  from  lighting.  In  this  respect,  however, 
the  electricity  department  labours  at  a  disadvantage  compared  with 
the  gas  undertaking,  under  whose  auspices  cookers  are  given  out 
free,  while  gas  fires  are  supplied  on  the  hire-purchase  system. 
The  electricity  department  has  not  even  a  showroom  and  cannot 
or  has  not  the  T.C.  sanction  to  supply  appliances  direct  to  the 
consumer.  It  is  understood  too — the  high  prevalent  prices  of  coal 
notwithstanding— that  the  balance-sheet  is  a  most  satisfactory  one. 
Definite  figures  are  not  yet  available. 

Grasmere. — A  postcard  canvass  is  being  made  by  the 
Windermere  and  District  Electric  7  ighting  Co.,  in  order  to  ascertain 
whether  it  will  be  worth  while  to  extend  the  cables  to  the  parish. 


Hamilton. — Plant  Extknsions. — Plans  palled  the  Dean 
of  Guild  Court  last  week,  for  an  extension  costing  between  £9,000 
and  £10,000  at  the  electricity  works  of  Messrs.  Edmundson's  Cor- 
poration, Ltd.  A  new  high-speed  engine  and  dynamo  of  400  kw. 
capacity  and  new  condensing  plant  for  1,000  kw.,  together  with 
Baboock  boilers,  will  be  added. 

IlastinjjfS.— At  Friday's  meeting  of  the  T.C,  the  chair- 
man of  the  Electricity  Committee,  in  reply  to  questions,  said  the 
present  charge  of  6jd.  per  unit  to  private  consumers  came  into 
force  on  July  1st,  1901)  ;  since  that  date  the  prices  for  current  for 
heating  and  power  had  been  reduced  from  3d.  to  Ijd.  per  unit,  and 
the  cost  per  unit  calculated  upon  current  sold  was  "98  of  a  penny. 
A  proposal  of  the  Electrical  Committee  to  reduce  the  price  of  cur- 
rent for  heating  and  power  to  Id.  per  unit  and  reduce  the  rental 
of  meters  was  rejected,  and  the  Committee  was  directed  to  consider 
the  advisability  of  reducing  the  cost  to  private  consumers. 

Rinjf's  Lynn. — Annual  Accounts. — The  annual  state- 
ment of  accounts  shows  a  profit  of  £87(i  on  the  past  year's  working 
of  the  electricity  department,  as  compared  with  £503  in  the 
previous  year,  despite  the  fact  that  the  rise  in  the  price  of  coal  had 
caused  increased  expenditure  and  the  ratjs  were  £94  more. 
From  the  year's  profit  the  Committee  decided  to  pay  eft'  the  past 
year's  capital  expenditure  on  mains,  meters,  kc,  amounting  to 
£24(!.  This  would  leave  £()29,  which  would  bring  up  the  balance 
in  the  reserve  fund  to  £2.140.  which  will  be  used  for  the  extensions 
of  plant  and  buildings  recently  decided  on. 

Leeds. — The  City  Council  has  adopted  the  recommenda- 
tion of  the  Electricity  Committee  for  supplying  electricity  to 
Bramley,  and  has  authorised  the  construction  of  two  transformer 
chambers  at  Bramley,  the  engineer  (Mr.  C.  N.  Hefford)  to  lay  mains 
at  a  total  estimated  cott  of  £10,200.  The  British  Wistinghouse 
Co.  has  been  instructed  to  supply  five  32r)-KW.  50-period  rotary 
converters  for  Bramley  and  Kirkstall  stations  at  total  cost  of  £3,885. 
A  spare  main  from  Copley  Hill  to  Bramley  is  to  be  placed  at  the 
service  of  the  department. 

London. — Hackney. — In  consequence  of  the  rise  in 
prices,  and  the  ultimate  selection  of  the  sub-station  sites,  the 
Electricity  Committee  of  the  B.C.  recommends  the  adoption  of  a 
supplemental  estimate  of  £3,250,  which  represents  the  extra  cost 
of  the  conduits  and  mains  work  required  to  be  done  in  connection 
with  the  scheme  for  extending  the  transmission  and  feeding 
systems. 

Hammeesmith. — Proponed  Hydraulic  Coal  Storage  and  Con- 
veying Plant. — The  E  L.  Committee  is  recommending  to  the 
Council,  in  principle,  a  novel  scheme  for  coal  storage  and  con- 
veying in  connection  with  the  electricity  works,  which  has  been 
outlined  by  Mr.  Bell,  the  borough  electrical  engineer.  The  cost  of 
delivering  coal  over  the  Corporation  wharf  to  the  electricity  works, 
at  present  works  out  at  5"86d.  per  ton,  but  as  additional  coal  is 
handled  over  a  private  wharf,  the  cost  actually  averages  7  02d.  per 
ton.  In  order  to  safeguard  the  fuel  supply  at  the  station  and 
prevent  deterioration,  Mr.  Bell  proposes  to  store  the  coal  there  under 
water  in  tanks,  five  of  which  are  suggested.  His  complete  scheme 
appears  to  be  to  lift  the  coal  from  the  barge  by  a  Priestman  Grab, 
dropping  it  into  an  automatic  weigher,  from  which  it  would  pass 
into  a  hopper,  and  from  the  latter  be  automatically  fed  into  a 
suction  tank  by  a  centrifugal  suction  dredger  pump  ;  the  tank 
would  also  be  fed  with  water  from  the  station  circulating  mains 
or  from  the  return  pipe  from  the  coaling  tanks.  The  dredger 
pump  would  deliver  a  mixture  of  coal  and  water  to  a  pipe  line 
(15  per  cent,  of  the  volume  being  coal),  the  velocity  in  the  pipe 
being  7  ft,  per  second.  The  pipe  would  deliver  to  an  auxiliary 
coaling  tank,  which  it  is  suggested  shall  hold  a  barge  load  of  coal, 
near  the  station,  and  if  it  were  decided  to  transfer  the  coal  to  a  main 
storage  tank,  another  pump  and  pipe  line  would  be  installed  for 
this  purpose.  Return  pipes  and  pumps  for  returning  the  water  to 
the  wharf  would  be  installed,  and  a  mechanical  conveying  plant 
for  lifting  the  stored  coal  to  the  bunkers.  The  estimated  cost  is 
put  at  £10,C00,  exclusive  of  the  mechanical  conveyor,  and  it  is  pro- 
posed to  submit  detailed  costs,  if  the  Council  approves  of  the 
scheme. 

PoPLAE.- — The  E'.ectricity  Committee  reported  at  the  last  meeting 
of  the  Council  that,  having  regard  to  the  fact  that  the  showroom 
in  East  India  Dock  Road  had  proved  self-supporting  and  had  been 
of  considerable  benefit  to  the  undertaking  in  the  rapid  extension  of 
business,  it  had  under  consideration  the  question  of  providing 
similar  acrommodation  at  Bow. 

Woolwich. — The  L.C.C.  has  sancticned  the  borrowing  of  the 
following  sums  for  electricity  purposes: — £1,500  for  mains, 
r.'payable  in  25  years;  £1,100  for  house  services,  repayable  in  12 
years  ;  £6:50  for  meters,  repayable  in  10  years  ;  and  £1,000  for 
electrical  apparatus  for  hire-purchase,  repayable  in  10  jears. 

Dock  Ckane  Equipment.— The  Port  of  London  Authority  has 
recently  reviewed  the  question  of  crane  equipment  at  the  Albert 
Djck,  and  it  is  proposed  to  replace  31  hydraulic  cranes  at 
present  in  use  by  43  new  electric  cranes  for  lifting  normally  30 
cwt.  loads  /ind  at  reduced  speed  up  to  3-ton  loads.  Accordinjf 
to  the  Shipping  World,  one  fact  which  has  influenced  the 
Authority,  is  that  the  working  of  electric  cranes  is  less  costly 
than  that  of  hydraulic  cranes.  The  displaced  cranes  are,  however, 
to  be  utilised  in  the  upper  docks. 

Lou!°i'hboroa<i:h. — Plant    Extensions. — The  T.C.    on 

Monday  decided  to  apply  to  the  L  G.B.  for  loans  of  £14,000  for 
electricity  purposes.  Of  this  £11,000  is  for  a  1,000-KW.  generating 
set  for  the  supply  of  alternating  current,  and  £3,000  for  cables, 
meters,  &c. 
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Ifanchester. — Loan  Sanction. — The  Corporation  has 
received  sanction  from  the  L.G.B.  for  the  borrowing  of  £15,000 
(repayable  within  2t  years),  and  £30,000  (repayable  within  1.")  years) 
for  electricity  purpose?. 

IVIelbourne  (Derbyshire).  —  Strekt  Lromixr;. — The 

P.O.,  on  the  recommendation  of  the  Liphtinp  Committee,  has 
approved  of  a  scheme  submitted  by  the  Melbourne  Electric  Light 
and  Power  Co.,  for  lighting  the  major  portion  of  the  town  by 
electricity. 

middleton. — At  a  meeting  of  the  T.C.,  on  July  2nd, 
when  the  question  of  the  lighting  of  the  centre  of  the  town  was 
discussed,  certain  members  urged  that  gas  as  an  illuminant  should 
be  considered  along  with  electricity.  Councillor  Wood,  however, 
pointed  out  that  the  Council  must  recognise  that,  as  the  centre  of 
the  town  had  always  been  lighted  by  electricity,  they  would  have 
to  continue  that  method,  or  else  pay  a  considerable  pum  to  the 
Electricity  Committee.  They  would  like  to  have  the  centre  of  the 
town  uniform,  and  they  would  certainly  go  into  the  question  of 
gas  with  reerard  to  the  other  parts  of  the  town,  in  order  to  see  if 
it  could  be  done  at  the  same  cost. 

Newport  (Hon.). — The  repairs  in  connection  with  the 
recent  fire  at  the  Corporation  power  station  will  cost  about  £  1,000  ; 
a  tender  of  the  G.E.  Co.  to  carry  out  repairs  to  plant  has  been 
accepted. 

Onlton  Broad, — Purlio  Lighting. — The  U.D.C.  has 

requested  the  Oulton  Broad  Electricity  Co.  to  submit  a  tender  for 
public  lighting. 

Paisley. — The  electric  light  installation  at  the  PTawkhead 
Asylum,  which  has  cost  approximately  £3,000,  was  formally 
inaugurated  on  June  2r)fch. 

Ripon. — The  T.C.  has  received  notice  from  a  firm  of  its 
intention  to  apply  for  a  prov.  order  for  electric  lighting  in  the 
city. 

Rochester.— Street  Lighting. — In  connection  with  his 
scheme  for  the  electric  lighting  of  the  High  Street,  Mr.  Harvey, 
engineer  of  the  Kent  Electric  Power  Co.,  has  asked  the  Councils 
permission  to  put  up  an  experimental  installation  which  would,  he 
states,  enable  the  Committee  to  form  an  opinion  as  to  the  efficiency 
of  the  system,  and  would  form  the  basis  of  an  estimate  for  the  cost 
of  the  whole  system.  Subject  to  the  Corporation  not  being  in  any 
way  committed  to  the  adoption  of  the  scheme,  the  necessary  per- 
mission is  to  be  given.  The  borough  librarian,  in  his  yearly  report, 
complains  of  the  need  of  some  improvements  in  the  lighting 
arrangements  of  the  library,  as,  owing  to  the  large  number  of  gas 
burners  necessary  for  efficient  lighting,  the  library,  he  states,  gets 
into  a  very  close  and  unhealthy  condition  during  the  evenings. 

Rochdale. — Loan  Sanction. — The  L.G.B.  sanction  has 

been  received  to  the  application  for  permission  to  borrow  £30,000 
for  extensions  to  the  electricity  works. 

.  The  Electricity  Committee  has  intimated  to  the  Heywood  Cor- 
poration that,  owing  to  the  applications  it  is  now  receiving  for 
large  supplies  of  electricity  for  power  purposes,  it  does  not  feel 
warranted  in  undertaking  to  supply  electricity  in  bulk  to  the 
Corporation. 

Royton  (near  Oldham). — The  U.D.C.  has  had  under 

consideration  the  question  of  the  supply  of  electricity  by  the 
Oldham  Corporation  to  the" Industry  Mill,  Royton,  and  has  resolved 
that  the  Corporation  be  asked  to  canvass  the  district  with  a  view  to 
ascertaining  the  probable  demand  for  electricity  in  Royton.  The 
Council  will  then  decide  whether  to  apply  for  a  special  lighting 
order. 

Sheffield. — Annual    Report. — The    general   manager 

(Mr.  S.  E.  Fedden)  reports  that  the  total  income  of  the  electricity 
supply  department  from  all  sources  during  the  year  ended  March 
25th  last,  amounts  to  £110,210,  as  against  an  expenditure  of 
£41,663,  leaving  a  gross  profit  of  £74,546.  From  this  sum  has  to 
be  deducted  £24,078  for  interest  on  productive  capital,  and  £29,137 
the  annual  instalment  to  be  set  aside  out  of  revenue  for  the 
extinction  of  indebtedness,  which  leaves  £21,330  as  the  net  profit 
on  productive  capital.  Allowing  off  this  sum  £5,701  in  respect  of 
interest  on  unproductive  capital,  and  £4,114  in  respect  of  the 
sinking  fund  on  unproductive  capital,  and  adding  the  surplus 
brought  forward  at  the  end  of  last  year  (£6,974),  there  remains  (after 
deducting  £10,000,  the  amount  to  be  transferred  to  the  renewals 
fund  this  year,  £1,878  for  special  law  charges,  and  £S(»0  theamount 
to  be  set  aside  for  the  purchase  of  motors  for  hire)  a  net  surplus 
of  £6,312.  The  number  of  units  sold  during  the  12  months  under 
review,  amounted  to  21,671,978,  while  the  cost  per  unit  sold 
amounted  to  ■46d.  The  total  working  expenses  amounted  to 
£41,664,  and  the  capital  expenditure  to  March  25th  last  is  put  at 
£1,130,656.  Mains  are  to  be  extend*  d  in  various  parts  of  the  area 
at  a  cost  of  about  £1,214. 

A  L.G.B.  inquiry  was  held  on  July  3rd  into  the  application  of 
the  T.C.  to  borrow  £  1 30,860  for  the  extension  of  the  electricity  under- 
taking. It  was  agreed  to  ask  sanction  for  £83,200,  the  amount  of 
tenders  accepted,  sanction  to  the  remainder  being  deferred  until  an 
amended  estimate  of  the  other  tenders  was  supplied. 

8ou11i  Africa. — The  electric  lightmg  supply  to  the 
Mowbray  district.  Cape  Town  suburbs,  has  been  changed  over  from 
direct-current  to  alternating  two-phase,  220  volts  between  outers 
and  neutral.  The  supply  to  the  Green  and  Sea  Point  district  has 
also  been  changed  over  from^llO  volts  to  220  volts  alternating. 


Sooth  Shields. — Plant  Extes.sions,  &c. — At  a  meet- 
ing of  the  T.C.  on  the  2nd  inst..  the  Electrical  Committee  in  it« 
report  recommended  that  the  profit  on  the  yfar,  £3,156,  be  placed 
to  the  credit  of  the  reserve  fund.  It  also  recommendwi  the 
Council  to  apply  to  the  L.G.B.  for  sanction  to  borrow  £.30.000  for 
the  extension  of  the  plant  at  the  electricity  works,  including  a 
new  turbo-generator  set,  with  condensing  plant,  air  filter,  rotary 
converters,  kc,  two  water-tube  boilerc,  with  economisers,  coal 
bunkers,  conveyors,  A:c.  Alderman  Rennoldson,  in  moving  the 
adoption  of  the  report,  said  the  profit  last  year  was  a  record  one. 
The  Committee  was  of  the  opinion  that  the  whole  of  the  surplus 
should  be  carried  to  the  referve  fund,  which  would  then  be  £12,841. 
The  capital  of  the  undertaking  was  now  verging  on  £200,000.  and 
the  reserve  fund  to  be  at  all  adequate  should  be  £20,000.  There 
would  be  a  reduction  in  the  fund  in  a  year  or  two,  when  the  new 
plant  was  installed,  to  the  extent  of  something  approaching  £2,000. 
Referring  to  the  proposed  extension  scheme,  he  said  there  was  an 
absolute  and  urgent  need  for  it.  The  new  turbine  set  had  been 
carrying  almost  the  entire  load  ever  since  it  had  been  installed  ; 
the  plant  was  sufficiently  loaded  at  the  present  time,  and  it  would 
be  risky  to  go  further  without  an  increase  of  plant,  particularly 
when  they  remembered  that  the  bulk  of  the  local  factories,  dock- 
yards and  dry-docks,  &c.,  were  now  entirely  dependent  upon  the 
town's  station  for  their  power  supply.  Aldennan  Gibbon  asked  if 
the  proposed  outlay  would  have  an  earning  capacity  over  and  above 
the  earning  power  of  the  present  capital  of  the  undertaking  .' 
Alderman  Rennoldson  said  that  it  would,  because  they  would  be 
able  greatly  to  economise  with  the  new  plant.  They  anticipated  a 
big  reduction  in  the  cost  for  fuel ;  in  fact,  the  engineer  went  so  far 
as  to  say  to  the  Committee  that  he  saw  his  way  quite  clearly  to 
make  a  saving  which  in  amount  would  pay  the  interest  and  redemp- 
tion on  the  new  capital,  and  judging  from  what  he  had  seen  and 
the  report,  he  (the  speaker)  believed  it  quite  possible.  They 
expected  to  get  17  years  to  repay  the  load.  Alderman  Bowman  : 
That  is  about  £2,000  a  year  in  capital  and  interest.  Do  you  mean 
to  say  you  are  going  to  save  that  on  the  new  plant  .'  Alderman 
Grant  eaid  their  coal  bill  was  something  like  £6,000  a  year,  and  it 
was  quite  within  the  range  of  possibility  to  save  £2,000.  After 
further  discussion  the  report  was  adopted. 

The  department  has  recently  opened  neiv  offices,  with  a  ground 
floor  showroom  and  window  display,  surmounted  by  a  Venner  sign 
60  ft.  long.  We  understand  from  Mr.  Ellis  that  this  new  departure 
is  much  appreciated  locally. 

Southend-on-Sea. — The  T.C.  has  applied  to  the  P..  of  T. 

for  consent  to  the  use  of  overhead  transmission  from  Thorpe  Bay 
Gardens  to  the  borough   boundary  for  the  supply  of  current. 

Staines. — It  was  intimated  at  the  last  meeting  of  the 
R  D.C.  that  the  promoters  of  the  Feltham  and  District  Electric 
Lighting  Order  proposed  making  another  application  for  a  prov. 
order  for  electric  lighting  in  the  district. 

Stohe-on-Trent. — The  T.C.  has  decided  to  obtain  a 
supply  of  electric  cookers  for  hiring-out  purposes.  As  the  mains 
are  not  to  be  extended  to  Trent  Vale,  the  Corporation  Sewage  Com- 
mittee has  decided  to  obtain  a  supply  of  current  from  the  Tram- 
way Co.  for  power  purposes. 

Stalj  bridge. — Annual      Accounts. — The      electricity 

department  shows  an  expenditure  on  capital  account  since  the  com- 
mencement of  £266,229  ;  loan  debt,  £206  9SH  ;  and  loans  redeemed, 
£49,749.  The  income  for  the  year  amounted  to  £45,579,  against 
an  expenditure  of  £28,960,  the  gross  profits  amounting  to  £16,618. 
Interest  on  loans,  &c,,  absorbed  £8,274,  and  the  amount  trans- 
ferred to  sinking  fund  was  £7,432,  the  net  surplus  amounting  to 
£911. 

Stowmarket. — "Workhouse  Lighting. — The  B.  of  G. 

has  appointed  a  Committee  to  consider  the  lighting  of  the  work- 
house and  the  installation  of  telephones.  At  the  meeting  of  the 
Board  on  July  3rd,  the  chairman  (Mr.  G.  J.  Gostling)  suggested 
tliat  it  would  be  better  to  have  the  electric  light  installed.  At 
present  oil  lamps  are  in  use. 

Sunderland. — A  new  turbo-generator,  installed  by  the 
A.E.G.  Electrical  Co.,  was  started  on  the  3rd  inst.  The  new 
generator  is  of  5,000  kw.  normal  rating,  but  capable  of  carrying  a 
load  of  7,.">00  KW.  for  prolonged  periods.  Aid.  Bruce,  chairman  of 
the  Committee,  said  the  total  cost  of  the  new  plant,  with  all 
accessories,  had  been  £22,000.  The  capital  expended  on  the  under- 
taking up  to  the  end  of  March  last  was  £453,927,  and  of  that  sum 
they  had  paid  or  reserved  in  the  sinking  fund  £150,727.  The  profit 
last  year  amounted  to  £7,099  compared  with  £5.958  in  the  previous 
year,  and  the  output  was  13^  million  units  against  12  million  units 
in  the  preceding  year.  He  complimented  Mr.  Blackman,  the 
borough  electrical  engineer,  and  said  that  gentleman  had  reduced 
the  consumption  of  coal  from  8i  lb.  per  unit  sold  in  1907  to  3i  lb. 
per  unit  sold  last  year. 

Swansea. — Loan  Inquiry. — A  L.G.B.  inquiry  was 
held  on  Tuesday  into  the  application  of  the  T.C.  to  borrow  £40,000 
for  electrical  extensions. 

Quite  recently  a  brief  strike  took  place  at  the  Corporation 
Electricity  Works,  about  40  members  of  the  Dockers"  Union 
having  left  work  after  giving  24  hours'  notice.  The  cause  of 
the  trouble  was  the  dismissal  of  a  man  for  lack  of  work  ;  the 
Union  claimed  that  he  should  be  reinstated,  and  the  latest 
addition  discharged  in  his  place.  Ultimately  the  Council  decided 
to  recognise  the  principle  of  seniority  urged  by  the  Union,  other 
things  being  equal,  the  men  having  returned  to  work. 
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Sainton. — The  Salford  Tramways  Committee  has  agreed 
to  allow  the  Council  to  fix  12  experimental  fittings  of  the  Barrow 
system  of  public  lightinp  to  tramway  standards  in  Manchester 
Road,  Swinton. 

Tnnbridjre  Wells.  —  The  Electricity  Committee  has 
adopted  the  advice  of  the  boroujrh  electrical  engineer  (Mr.  R.  N. 
Torpy")  and  reduced  the  price  of  energy  for  heating,  cooking  and 
power  to  Id.  per  unit  ;  this  is  a  step  in  the  right  direction,  and 
should  be  the  means  of  bringing  about  a  large  increase  of  new 
business. 

"Wakefield. — The  Electricity  Committee  has  appointed  a 
deputation  to  visit  Huddersfield,  Leeds,  Coventry,  Hertford  and 
Barnes,  to  inspect  the  types  of  destructors  used  in  those  towns.  It 
was  reported  at  the  last  meeting  of  the  Committee  that  the  sanction 
of  the  L.G.B.  to  borrow  a  further  f  235  for  electrical  plant  had  been 
received  :  that  electricity  was  to  be  supplied  to  Chevet  Hall  and 
Kettlethorpe  Hall,  and  that  the  tender  of  the  Victoria  Coal  Co.  for 
the  supply  of  1,000  tons  of  unscreened  slack  for  the  electrical 
department  had  been  accepted. 

Walmer. — Messrs.  Foote  &  Milne  have  informed  the 
U.D.C.  that  they  intend  applying  to  the  B.  of  T.  for  a  prov.  order 
for  electric  supply. 

West    Hartlepool.— L.G.B.    iNQimy.— Mr.    H.    E. 

Hooper,  of  the  L.G.B.,  held  an  inquiry  on  the  1st  inst ,  into  the 
application  by  the  Corporacion  for  sanction  to  borrow  £4,330  for 
the  purposes  of  the  electricity  undertaking.  The  town  clerk 
explained  that  plant  was  required  for  the  supply  of  current  to  the 
tramways  which  had  been  taken  over  by  the  municipality.  The 
plant  at  the  present  generating  station  was  now,  he  said,  fairly  well 
used  up,  but  would  probably  last  until  the  new  station  was  in 
operation.  The  proposed  change  would  also  help  the  electricity 
undertaking  by  giving  it  an  additional  load  in  the  day  time.  The 
space  that  would  be  available  at  the  old  generating  station  would 
be  utilised  to  increase  the  shed  accommodation  for  the  cars.  The 
Inspector  asked  if  the  plant  they  had  purchased  at  the  tramway 
generating  station  would  be  "  scrapped,"  and  the  town  clerk  said 
it  would  be  ;  they  had  to  buy  it  when  they  purchased  the  tram- 
ways. The  Inspector  said  he  took  it  that  the  plant  that  had  to  be 
taken  out  to  make  room  for  the  plant  that  was  now  being  purchased 
had  practically  come  to  the  end  of  its  useful  commercial  life.  That 
being  so,  the  outstanding  debt  on  that  plant  would  have  to  be  met 
by  money  other  than  loan — the  amount  would  have  to  be  deducted 
from  that  loan.  Mr.  Lambert  (the  borough  accountant)  said  they 
had  a  reserve  fund  of  about  £5,000.  There  was  no  opposition,  and 
the  inquiry  closed. 

Alderman  Mafarlane,  chairman  of  the  Electricity  Committee, 
speaking  at  the  subsequent  meeting  of  the  T.C.,  said  the  tender 
which  they  proposed  to  accept  was  lower  than  had  been  anticipated, 
and  enabled  them  to  reduce  the  amount  they  would  require  on 
loan  from  £4,330  to  £3,900. 

Wimbledon. — Electrical  energy  is  to  be  supplied  to  the 
garage  proposed  to  be  erected  by  the  London  General  Omnibus  Co., 
in  Merton  High  Street,  at  l^d.  per  unit  for  all  current  consumed, 
subject  to  (I)  a  guaranteed  minimum  consumption  of  20,000  units 
per  annum  ;  (2)  the  maximum  demand  not  exceeding  30  kw.  ;  and 
(3)  the  supply  being  taken  for  a  period  of  not  less  than  three 
years. 

York. — Supply  to  Adjoinikg  Districts. — The  Elec- 
tricity Committee  has  recommended  the  City  Council  to  apply  to 
the  B.  of  T.  for  permission  to  extend  the  area  of  supply  to  include 
Great  Ouseburn,  Bishopthorpe,  Escrick,  Tadcaster,  Flaxton  and 
Easing  wold. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — The  purchase  of  the  Pei'th,  W.A.,  tramway 
system  by  the  Government  was  completed  on  June  30th,  and  the 
lines  were  taken  over  on  that  date. 

Blrkenliead.— At  a  recent  T.C.  meeting,  Mr.  H.  B. 
Webb  brought  forward  a  motion  that  the  Wallasey  Corporation 
should  be  approached  with  a  view  to  establishing  a  better  means  of 
communication  between  the  two  boroughs  by  running  railless 
electric  cars  or  motor-cars  over  the  most  suitable  route  between 
both  towns.  The  distance  to  be  covered  between  Cleveland  Street 
and  Wheatland  Lane,  Seacombe,  across  the  Duke  Street  bridge,  was 
1,840  yards,  and  the  total  cost  of  erecting  overhead  wires  would 
approximately  be  £1,200.  For  the  service  they  would  probably 
require  four  cars,  each  of  which  would  cost  £750.  Mr.  H.  Halsall, 
chairman  of  the  Tramways  Committee,  suggested  that  the  resolu- 
tion should  be  withdrawn  for  the  time  being,  as  the  Committee 
would  shortly  have  before  it  a  big  scheme  for  the  development  of 
the  tramway  service.  In  the  circumstances,  the  motion  would 
only  hamper  the  Committee.  Mr.  Webb  agreed  to  withdraw  the 
motion. 

Birminj^ham. — The  City  Council  has  had  under  con- 
sideration the  scheme  for  the  linking  up  of  the  tramways.  The 
proposal  to  connect  Navigation  Street  with  Corporation  Street,  rid 
Stephenson  Street,  was  rejected,  and  the  suggestion  as  to  the 
linking  up  of  Broad  Street  with  Colmore  Row,  rid  Victoria 
Square,  was  referred  back  to  the  Tramways  Committee.  All  the 
other  proposals,  including  that  for  a  double  line  of  tramways  along 
c?  Street,  were  agreed  to, 


Blackburn. — The  income  from  the  tramways  under- 
taking of  the  Corporation  for  the  year  ended  March  25th  last  was 
£60,793,  and  the  expenditure  £62,923,  leaving  a  profit  of  £3,870, 
of  which  £2,000  has  been  allocated  towards  the  relief  of  the  rates. 
The  provision  for  the  redemption  of  debt  was  £14,909. 

Bradford. — Annual  Report. — The  working  of  the  Cor- 
poration tramways  department  last  year  showed  a  net  profit  of 
£41,921,  as  compared  with  £52,783  in  the  previous  year,  a  decrease 
of  £10,662.  The  traflBc  income  was  £279,523,  an  increase  of 
£6,044,  but  owing  to  an  increase  in  mileage  of  271,000,  the  income 
per  car-mile  was  only  ir3d.,  as  compared  with  11  6d.  Of  an 
increase  in  drivers'  and  conductors'  wages  of  £4,458,  £2,000  was 
in  respect  of  advances,  and  £2,,")00  in  respect  of  increased  staff.  The 
Committee's  contributions  under  the  National  Insurance  Act 
were  £530.  The  income  on  the  railless  trolley  section  was 
£1,233,  or  7d.  per  car-mile,  whilst  the  expenditure  in  this  section 
had  been  9d.  per  car-mile,  resulting  in  a  deficit  in  the  section  of 
£380.  It  is  pointed  out,  however,  that  the  railless  section  is  a 
valuable  feeder  to  the  tramways.  The  decrease  in  profits  is 
accounted  for  partly  by  the  adoption  of  ^d.  fares  on  cars  before 
nine  o'clock  in  the  morning,  and  partly  by  the  bad  weather  of  last 
summer,  which  resulted  in  small  patronage  of  the  cars  on  the 
holiday  routes. 

The  city  engineer  has  received  instructions  to  proceed  with  the 
construction  of  the  tramway  across  Cottingley  Bridge.  The 
Council  is  urging  local  Members  of  Parliament  to  vote  for  the 
deletion  'of  the  clause  inserted  in  the  L.C  C.  (Tramways  and  Im- 
provements) Bill  giving  the  L.U.T.  Co.  compulsory  running  powers 
over  tramways  now  being  acquired  by  the  Council  from  the 
company. 

The  Corporation  tramway  men  have  demanded  a  general  increase 
of  wages,  and  have  intimated  that  this  demand  is  not  intended  to 
take  the  place  of  the  general  revision  which  is  due  to  take  place 
next  February. 

Brazil. — The  Electric  Tramways  of  Ribeirao  Preto,  Ltd., 
an  English  company,  with  a  capital  of  £210,000,  has  secured  the 
necessary  Government  authorisation  to  construct  and  work  a 
sysbem  of  electric  tramways  at  Ribeirao  Preto,  in  the  State  of 
Sao  Paulo. 

Continental  Notes.  —  Holland. —  According  to  some 

figures  recently  issued  by  the  Dutch  Institution  of  Engineers,  there 
are  now  eight  electric  tramways,  four  light  electric  railways,  and 
one  ordinary  electric  railway  in  Holland.  The  total  length  of  the 
same  being  about  370  miles. 

Germany. — According  to  the  official  returns  lately  issued, 
out  of  550  light  railways  in  Germany  at  the  end  of  121 1,  210  were 
electrically  operated,  while  of  the  246  tramway  undertakings  in  the 
country  84'2  per  cent,  were  equipped  for  electric  traction. 

Dewsbury. — In  connection  with  the  suggested  construc- 
tion of  tramways  to  Dewsbury  Moor  there  appears  to  be  a  rather 
more  optimistic  feeling  prevalent  than  for  some  time  past.  This 
is  in  consequence  of  an  inspection  of  the  district  by  the  National 
Electric  Construction  Co.  as  a  result  of  which  it  has  expressed  itself 
as  being  more  favourably  impressed  with  the  possibilities  of  the 
Dewsbury  Moor  line,  than  it  was  when  it  last  visited  the  district. 

The  Corporation  has  decided  to  apply  to  the  B.  of  T.  for  the 
prolongation  for  a  further  period  of  two  years  of  the  Dewsbury 
Corporation  Tramways  Orders,  1911  and  1912,  which  imposed  an 
obligation  to  commence  the  proposed  tramway  services  to  Dewsbury 
Moor  and  Shaw  Cross  by  the  end  of  the  present  month. 

01ass:ow. — Turbo  -  Electric   Locomotive  Trials. — 

During  the  last  two  or  three  years  trials  have  been  carried  out  on 
the  railways  in  the  vicinity  of  Glasgow,  with  a  steam  turbo-electric 
locomotive  constructed  by  the  North  British  Locomotive  Co.  This 
machine  which  is  now  undergoing  further  tests,  is  described  by  the 
Bailway  Kewn  as  follows  : — Steam  is  generated  in  a  boiler  of  the  | 
ordinary  locomotive  type,  which  is  fitted  with  a  superheater,  and  ' 
the  coal  and  water  supplies  are  carried  in  the  side  bunkers  and  in 
the  side  water  tanks  at  both  sided  of  the  boiler.  The  steam  from 
the  boiler  is  led  to  a  turbine  of  the  impulse  type  running  at  a  ; 
speed  of  3,000  e.p.m  ,  to  which  is  directly  coupled  a  continuous- 
current  variable  voltage  dynamo.  The  dynamo  supplies  current 
at  pressures  varying  from  200  to  600  volts  to  four  series-wound 
traction  motors,  the  armatures  of  which  are  built  on  the  four 
main  or  driving  axles  of  the  locomotive.  The  exhaust  steam  from 
the  turbine  passes  into  an  ejector  condenser,  and  is,  together 
with  the  circulating  condensing  water,  delivered  eventually  to  the 
hot  well. 

The  condensation  of  the  exhaust  steam  deprives  the  locomotive 
boiler  of  the  usual  exhaust  blast  which  induces  the  draught 
through  the  firebox  and  boiler  tubes.  In  the  experimental  loco- 
motive the  induced  draught  is  replaced  by  forced  draught  pro- 
vided by  means  of  a  small  turbine-driven  fan.  The  fan  is  placed 
within  the  cooler,  so  that  it  will  deliver  hot  air  to  the  boiler  fire, 
and  at  the  same  time  assist  the  current  of  air  through  the  cooler. 
The  small  switchboard  and  the  instruments  required,  the  con- 
troller for  grouping  the  four  motors  in  series — series-parallel  and 
parallel,  according  to  the  draw-bar  pull  to  be  exerted — and  the 
regulator  for  controlling  the  voltage  in  the  electrical  circuit,  and 
consequently  the  speed  of  the  train,  are  all  placed  on  the  driver's 
platform  within  easy  reach. 

Hove. — With  reference  to  the  two  resolutions  recently 
passed  by  the  T.C.  in  regard  to  the  proposed  trolley  "bus  scheme 
(see  our  issue  of  June  13th  under  this  head),  the  town  clerk  of 
Brighton  has  written  to  the  General  Purposes  Committee  informing 
it  of  the  decision   of   his  Council  to  adopt  the    "  under-running  " 
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type  of  overhead  equipment  for  Bricrhton,  incluHiner  the  "throueh 
rontes."  "  With  reerard  to  the  first  of  the  reHohitionfl  paased  "  fthe 
letter  continuefl),  "  the  double-de/ik  trolley  'bu8  hap  been  officially 
Bubmitted  to  the  Board  of  Trade  for  approval,  and^the  reply  of  the 
Board  may  be  looked  for  in  the  course  of  two  or  three  weeks. 
With  repard  to  the  second  of  the  resolutionB  my  Council  are  of 
opinion  that  the  confltruction  of  an  experimental  route  is 
unneceBsary,  as  raillefis  traction  fiysteras  on  the  '  under-rnnninqr ' 
ajRtem  are  working:  in  this  country,  from  an  inspection  of  which 
all  necespary  information  may  be  obtained."  The  clerk  en^loped  a 
description  of  the  system  of  equipment  and  apparatus  proposed  to 
be  adopted,  and  asked  the  Hove  Corporation  to  apree  to  the 
same  system  for  the  purposes  of  the  "  throupfh  routes."  The 
General  Purposes  Committee  has  referred  the  letter  to  _  the 
Traction  Committee  with  instructions  to  consider  the  systeiii  of 
overhead  equipment  submitted  (particularly  as  to  whether  such 
system  is  that  most  adapted  for  use  in  Hove,  and  with  double- 
decked  cars),  with  power  to  take  expert  advice  thereon,  and,  if 
necessary,  view  any  systems  at  work. 

E(liiibar<2:b. — After  discussing  the  Colinton  tramway 
extension  proposals,  the  T.C.  has  declined  the  offer  of  the 
Colinton  Tramway  Co.  to  sell  its  undertakinjj.  The  convener 
of  the  Tramway  Committee  said  the  Corporation  should  supply 
electric  light  from  its  power  station  for  the  ligrhtinp  of 
the  Bedford  Barracks,  and  the  War  Ofifice  should  be  asked 
to  make  its  own  arrangrements  for  a  connection  between  the 
Barracks  and  Slatefold,  the  Corporation  grivingf  running:  power 
over  its  tramway.  The  Committee  was  unanimous  with  regrard  to 
the  passengrer  communication  to  the  Barracks,  that  the  natural 
and  proper  line  to  be  extended  was  the  Gilmore  Place  line.  Several 
notices  of  motion  were  g:iven  at  the  last  week's  meeting:  of  the 
Council  proposing:  tramway  extension  to  Corstorphine,  Bedford 
and  Dreghorn  districts. 

FolkestOlie. — At  the  last  meeting  of  the  T.C,  the  Town 
Clerk  reported  that  the  Folkestone,  Sandgrate  and  Hythe  Railless 
Traction  Bill  had  been  withdrawn  by  the  promoters. 

Glas^TOW. — Everything  points  to  Parliamentary  powers 
being  soug:ht  by  the  T.C.  for  another  tramway  extension  not  in- 
cluded in  the  list  provisionally  adopted  in  the  spring:  of  the  present 
year.  The  latter,  it  may  be  recalled,  contained  many  important 
aug:mentations,  among:  them  being:  the  lerg:thenine  of  the  lines 
from  Cathcart  to  Clarkston,  from  Burnside  to  Cathkin  braes,  and 
from  Baillieston  to  Coatbridg:e.  So  far  as  these  are  concerned, 
nesrotiations  are  proceeding:  between  the  T.C.'s  Tramways  Com- 
mitttee  and  the  various  local  authorities  and  others  interested  in 
order  to  avoid,  if  possible,  costly  and  protracted  litig'ation.  The 
latest  scheme  affects  the  centre  of  the  city  purely,  and  is  desig:ned 
so  as  to  relieve  the  cong:estion  at  Jamaica  Bridg:e,  the  main  cross- 
river  viaduct  over  which  no  fewer  than  five  different  route  cars 
cross,  to  say  nothing:  of  a  particularly  heavy  g:eneral  vehicular 
trafiSc.  The  projected  line  will  start  at  Cowcaddens,  where 
it  taps  the  red  line  to  Maryhill  and  the  blue  line  to  Lambhill  and 
Keppochhill  Road — and  proceed  directly  north  along:  Hope  Street, 
cutting:  across  Arg:yle  Street  and  down  Oswald  Street.  There  the  diflB- 
culty  of  crossing  the  Clyde  is  encountered  before  it  can  be  continued 
to  Commerce  Street  and  linked  up  with  the  main  line  in  Nelson 
Street,  and  both  the  Tramways  and  the  Statute  Labour  Committees 
have  been  considering:  the  diflBculty.  It  was  distinctly  stated  some 
months  ago  by  the  convener  of  the  Tramways  Committee  that  if 
a  relieving  bridge  was  constructed,  his  Committee  would  make  a 
substantial  contribution.  Now  it  appears  that  this  promise  has 
been  somewhat  gone  back  upon,  and  the  proposal  of  the  Statute 
Labour  Committee  is  rather  open — that  the  proposed  bridge  be  con- 
structed either  at  the  foot  of  Oswald  Street  or  Robertson  Street, 
which  is  further  west.  The  general  opinion  seems  to  be  that  the 
Oswald  Street  proposal  will  be  favoured. 

In  committee  a  proposal  by  Mr.  Izett  to  inquire  into  the  feasi- 
bility of  instituting  a  season  ticket  system  for  the  Corporation 
Tramways  was  negatived  by  21  votes  2. 

At  the  same  meeting,  and  by  a  majority,  it  was  agreed  to  recom- 
mend the  T.C.  that  the  general  manager  (Mr.  Dalrymple)  be 
authorised  to  visit  American  cities,  with  a  view  to  acquainting 
himself  with  the  most  modern  and  up-to-date  methods  of  tramway 
traction. 

Halesowen. — The  U.D.C.  has  been  informed  by  Messrs. 
Balfour,  Beatty  &  Co.  that  they  have  decided  to  abandon  the  con- 
struction of  the  proposed  electric  tramways  in  the  Halesowen  area. 
This  decision,  it  is  understood,  is  in  consequence  of  obstacles  placed 
in  the  way  by  the  Birmingham  T.C.  The  order  was  granted  in 
1900  to  the  U.D.C,  and  was  disposed  of  to  the  Empire  Lighting 
Co.,  whose  powers  were  subsequently  acquired  by  Balfour,  Beatty 
and  Co. 

Japan. — Charters  to  two  new  light  electric  railways  have 
just  been  granted  by  the  Japanese  Government — one  to  the  Owari 
Electric  Railway  Co.,  for  a  projected  line  21i  miles  long,  and  one 
to  the  Mariko  Electric  Railway  Co.,  for  a  line  5  miles  in  length, 

London. — L.CC. — The  General  Purposes  Committee 
recommends  the  Council  to  become  a  member  of  the  International 
Tramways  Congress,  1914,  also  that  the  chairman  and  the  vice- 
chairman  represent  the  Council  thereat. 

The  Tramways  Committee  has  had  under  consideration  the 
question  of  the  tramway  renewals  and  reserve  funds,  the  former 
of  which  was  to  be  reconsidered  at  the  expiration  of  five  years 
from  June,  1908,  Based  on  an  annual  mileage  of  56,000,000  car- 
miles,  it  estimates  that  the  required  amount  to  be  placed  to 
renewals  is  '635d.  per  car-mile,  as  against  'Bed.  originally  estimated. 


The  total  expend if^ure  on  renewals  for  the  next  five  years  is  esti- 
mated to  be  £e,<ir,,()()t).  The  renewals  fund  at  March  .3lHt  la«t 
amounted  to  £r,S^.ftKi.  while  in  addition  the  general  reserve  fund 
amounted  to  £27.S.780.  The  Committee  finally  recommfnds  that 
for  two  years  any  snrplus  on  the  tramway  working  shall  be  paid 
into  the  renewals  fund,  and  that  the  matter  shall  be  reconsidered 
at  the  end  of  that  period 

Lonirbenton.— The  U.D.C,  at  its  meeting  on  Friday 
last,  decided  to  invite  the  Newcastle-on-Tyne  Ct  rporation  to  extend 
its  tramway  system  into,  or  through,  the  Councils  area. 

Newcastle-on-Tyne.— B.  of  T,  Accident  Inquiry.— 

Col.  von  Donop  held  an  inquiry  on  the  2nd  inst.  into  an  accident 
which  occurred  on  Westgate  Hill  on  June  21st,  when  a  car  that 
had  been  reported  for  defective  brakes,  and  was  being  removed  to 
the  sheds,  ran  away  and  collided  with  another  car,  whereby  several 
persons  were  injured. 

Motorman  Joseph  Nugent  said  when  he  went  on  duty  he  took 
over  the  charge  of  the  car  on  the  Elswick  Road — Chillingham  Road 
route — and  made  two  complete  circular  trips,  and  was  satisfied  with 
his  brakes.  On  the  third  trip  the  conductor  drew  his  attention  to 
the  fact  that  his  brake  at  the  rear  end  of  the  car  was  wrong,  the 
chain  shaking.  He  informed  time-keeper  Fairless  of  the  fact 
Witness  suggested  that  as  it  was  a  circular  route,  and  as  he  was  at 
the  good  end,  he  should  go  round  the  route  and  change  cars  at 
Elswick  terminus.  The  time-keepeer  agreed  to  him  completing  his 
trip. 

Col.  von  Donop  :  I  think  the  time-keeper  took  a  certain  amount 
of  responsibility  off  your  hands  in  agreeing,  but  I  am  not  sure 
that  you  were  right  in  continuing  in  face  of  yonr  rules. 

Witness  said  he  completed  the  trip,  and  at  Elswick  terminus 
he  handed  the  car  over  to  timekeeper  Fairless  and  fitter  Irwin, 
and  took  over  another  car. 

Timekeeper  Fairless,  examined  by  Col.  Von  Donop,  said  he  knew 
all  the  rules  and  considered  that  as  it  was  a  circular  route,  and 
Nugent  had  said  he  could  manage,  there  would  be  no  harm  in 
letting  the  car  make  another  round  of  the  circular  route,  despite 
the  rule  against  allowing  such  a  car  to  run.  Witness  said  the 
route  was  safely  completed,  and  Irwin  and  he  took  over  the  car  at 
the  terminus,  Irwin  driving  and  witness  being  on  the  rear  plat- 
form. The  end  of  the  car  then  in  front  wps  the  one  at  which  the 
hand-brake  was  defective.  They  proceeded  to  take  the  car  to  the 
Wingrove  sheds,  and  the  car  was  brought  to  a  stop  by  means  of  the 
magnetic  brake.  After  the  car  stopped  he  applied  the  hand-brake 
and  shifted  the  trolley.  While  he  was  doing  this  the  car  began  to 
move  forward,  and  he  shouted  to  the  motorman.  but  got  no  reply. 
Witness  tried  to  get  the  trolley  on.  thinking  that  the  magnetic 
brake  would  pull  up  the  car  again  ;  he  tried  to  jump  on  the 
car  with  the  trolley  rope  in  his  hand,  but  could  not  do  so  owing  to 
the  weight  of  the  trolley  ;  the  rope  seemed  to  have  got  about  his 
legs,  because  he  was  flung  to  the  side  of  the  street.  After  the 
collision  he  examined  the  hand  brake  at  the  end  of  the  car,  and 
found  it  still  hard  on,  and  the  "  dog  "  was  still  in. 

Benjamin  Irwin,  the  fitter  who  took  charge  of  the  damaged  car, 
said  he  brought  the  car  up  short  of  the  points  leading  to  Westgate 
Hill,  and  intended  to  shift  the  points  with  the  point  bar.  He 
turned  round  to  get  the  bar.  and  was  reaching  over  the  front  of  the 
car  to  do  so,  when  he  found  the  car  gliding  away.  He  had  stopped  the 
car  with  the  magnetic  brake,  and,  as  far  as  he  knew,  Fairless  had 
not  applied  the  hand  brake.  He  fully  expected  that  the  hand 
brake  would  have  been  applied  at  the  back  to  keep  it  standing.  He 
felt  sure  at  the  time  the  car  moved  that  the  magnetic  brake  would 
bring  it  up,  and  he  did  nothing  until  he  got  on  to  the  top  of  the 
hill,  when  he  knew  that  there  was  something  seriously  the  matter. 
At  the  top  of  the  hill  the  speed  of  the  car  would  be  8  to  10  miles  an 
hour.  He  saw  a  car  in  front  of  him,  and  whistled  to  the  conductor 
of  it  to  give  him  warning.  As  soon  as  he  saw  the  man  clear  off  his 
platform  witness  went  to  the  back  of  his  car  and  applied  the  hand 
brake,  which  had  not  been  applied  at  all  :  it  seemed  to  be  having 
the  effect  of  lessening  the  speed,  but  they  were  then  into  the  other 
car. 

Mr,  Ernest  Hatton,  general  manager,  said  he  gave  instructions 
to  have  the  damaged  cars  removed  to  the  Byker  sheds  and  locked  up 
until  a  proper  inspection  could  take  place.  On  Monday  morning  he 
had  the  controller  at  the  damaged  end  of  the  car  taken  out  of  the 
car  into  which  it  had  been  placed  after  the  collision.  Beyond 
the  controller  inside  being  covered  with  fresh  dust,  due  to  the  force 
of  the  collision,  it  was  in  perfect  order.  Both  motors  were  also  in 
perfect  working  order.  The  car  was  badly  damaged,  and  the 
magnetic  brake  was  all  twisted.  Without  doing  anythine  to  it  at 
all,  he  had  the  car  taken  into  the  yard,  and  they  tested  its  electrical 
equipment  as  it  stood,  with  the  remaining  controller,  and  it  worked 
perfectly  on  every  notch.  The  hand  brake  also  was  tried,  and  it 
still  was  well  able  to  control  the  car. 

This  concluded  the  e'^idence,  and  the  inquiry  terminated. 

Salford. — The  Corporation  has  approved  of  an  agreemcivt 
with  the  Prestwich  U.D.C.  with  reference  to  the  widening  of  a 
portion  of  Bury  Old  Road,  and  the  construction  of  a  double  line 
of  tramways  along  that  road. 

Stalybridjfe. — Annual    Accounts. — The    abstract    of 

accounts  of  the  Tramways  and  Electricity  Board  shows  expenditure 
on  capital  account  in  the  tramways  department  since  the  start  in 
1904  to  March  31st  last  amounting  to  £279.778  :  the  loan  debt 
amounted  to  £224,700,  and  the  loans  redeemed  to  £.56,289.  The 
revenue  account  for  last  year  shows  income  amounting  to  £3»>.637, 
and  expenditure  totalling  £28,884,  the  gross  profits  for  the  past 
year  being  £6.7.o3.  Interest  on  loans,  ic  absorbed  £8,570,  and 
the   amount   transferred  to  sinking  fund   was   £7,307.  leaving  a 
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deficit  on  the  year's  working  of  £9,124.  The  passenpers  carried 
numbered  8.89t>,83(),  as  compared  with  10,256,918  in  the  previous 
year. 

Warrinjfton. — The  new  motor-'bus  service  proposed  by 
the  Electricity  and  Tramways  Committee  of  the  Corporation  was 
inaugurated  last  week. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Austria. — Accordiog  to  Der  ElektroMiniker,  the  Austrian 
telephone  credits  for  the  current  year  remaining:  for  expenditure 
amount  to  12,000,000  kronen,  which,  with  the  7,000,000  kronen 
unspent  last  year,  makes  a  total  of  l!', 000,000  kronen.  The  new 
programme  is  to  be  fixed  for  several  years  in  advance,  and  if  the 
procedure  of  the  last  programme  be  followed,  will  mean  the  outlay, 
over  and  above  the  regular  yearly  credit,  of  a  special  credit  of  some 
20,000,000  kronen.  The  new  programme  contemplates  the  erection 
of  exchanges,  the  creation  of  new  interurban  lines,  and  the  enlarge- 
ment and  reconstruction  of  networks. 

Boy    Scouts    and   Wireless    Telegraphy. — The  1st 

Dorchester  Boy  Scouts  attached  to  Mr.  A.  V.  Dodderidge's  Com- 
mercial School  have  now  a  wireless  telegraph  station.  It  has  a 
receiving  radius  of  between  .500  and  600  miles,  and  communications 
have  been  taken  from  Cleethorpes,  Eiffel  Tower  (Paris),  and  Nord- 
deich.  The  transmitting  set  is  not  yet  installed  ;  the  whole  of  the 
apparatus  is  being  fitted,  and  instruction  is  to  be  given  to  the  boys, 
by  Mr.  Hopkins,  assistant  scoutmaster,  who  is  a  certificated  wireless 
telegraph  operator.  Special  advantages  will  shortly  be  offered  by 
the  Marconi  Co.  to  boys  who  have  been  trained  in  wireless  tele- 
graphy, and  first  and  second-class  certificates  of  proficiency  will  be 
given,  also  valuable  prizes,  such  as  complete  sets  of  Marconi  field 
telegraph  apparatus. 

The  Goldsehniidt  Sjsteui.— The  Anglo-French  Wire- 
less Co.  state  that  trans- Atlantic  wireless  communication  has  been 
established  by  means  of  the  Goldschmidt  system  between  Hanover, 
in  Germany,  and  Tuckerton,  near  Atlantic  City,  U.S.A.,  a  distance  of 
3,600  geographical  miles.  This  was  done  in  the  daytime  with  an 
entirely  new  type  of  receiving  apparatus,  the  sending  power  being 
150  KW. 

Imperial  Wireless   System.— On  Friday  last  in  the 

House  of  Commons,  Mr.  Samuel  explained  the  policy  of  the  Govern- 
ment with  regard  to  the  erection  of  the  stations  for  the  Imperial 
wireless  system.  A  new  contract  had  been  made  with  the  Marconi 
Co.  for  the  erection  of  the  stations,  which,  as  before,  would  become 
the  absolute  property  of  the  Government,  and  would  be  worked  by 
the  Government  staflE ;  owing  to  the  rise  in  price  of  materials,  the 
cost  of  each  station  would  be  increased  by  about  £6,500.  Interest 
would  be  paid  at  the  rate  of  2  per  cent,  on  30  per  cent,  of  the 
purchase  price  from  the  date  of  signing  the  contract,  on  30  per 
cent,  for  a  period  of  nine  months  thereafter,  and  on  30  per  cent, 
from  the  completion  of  the  stations  until  the  final  settlement! 
The  company  absolutely  declined  to  accept  the  contract  unless  the 
10  per  cent,  royalty  on  the  gross  receipts  was  retained 
in  the  agreement.  The  sites  for  the  six  stations  had  been 
secured.  No  other  firm  could  be  relied  upon  to  erect  stations  of  a 
satisfactory  character  ;  the  Post  OflBce  could  not  do  it,  and  the 
Admiralty  staff  was  fully  employed  on  Naval  business,  from  which 
it  could  not  be  diverted  with  serious  detriment  to  Naval  interests. 
There  was  no  engineer  in  the  country  outside  the  Admiralty  and 
the  Marconi  Co.  who  had  accual  experience  with  long-range 
stations  and  could  take  charge  of  the  work.  It  was  not  the  fact 
that  the  Government  could  use  the  patents  of  the  Marconi  Co. 
without  the  payment  of  royalties.  Moreover,  delay  was  inevitable 
unless  the  work  was  given  to  the  Marconi  Co.,  which  had  the 
designs  and  staff  ready  for  an  immediate  start. 

The  contract  was  not  to  be  binding  on  the  company  unless  rati- 
fied before  August  31st  this  year.  A  provision  accidentally  omitted 
from  the  former  contract  had  been  inserted,  under  which  the  com- 
pany, while  guaranteeing  to  work  under  all  conditions  at  20  words 
a  minute,  was  not  required  to  guarantee  automatic  working  at  that 
speed  under  all  circumstances. 

In  a  supplementary  statement,  Mr.  Samuel  showed  that  the 
royalty  would  be  paid  on  each  station  separately,  and  only  on 
stations  in  which  Marconi  patents  were  employed.  The  Government 
could  call  upon  the  company  at  any  time  to  cease  work  upon  the 
South  African,  Indian  or  Malay  stations  if  it  desired  to  install 
other  apparatus,  subject  to  payment  for  the  work  done,  and  to  an 
opportunity  being  given  to  the  company  to  show  that  it  could  provide 
apparatus  of  equal  economy  and  efficiency.  The  stations  would  at  all 
times  be  available  for  Government  experimental  work.  The  company 
was  now  able  to  raise  the  guarantee  for  automatic  working  from 
.")0  to  75  words  a  minute,  except  during  strong  electrical  disturb- 
ances of  the  atmosphere.  The  provision  that  the  Government 
should  seek  the  advice  of  the  company  when  contemplating  the 
installation  of  another  type  of  apparatus  was  to  be  dropped,  and 
the  company's  right  of  inspection  of  apparatus  alleged  to  infringe 
its  patents  had  been  modified,  in  that  an  independent  engineer  of 
high  standing  was  to  make  such  inspection.  The  contract  will  be 
submitted  to  Parliament  for  discussion  before  it  can  become 
binding. 


In  reply  to  a  question  as  to  the  reopening  of  negotiations  with 
the  Marconi  Co.  for  the  supply  of  Imperial  wireless  stations,  while 
Ministers  held  shares  in  the  American  Marconi  Co.,  the  Prime 
Minister  stated  that  the  Ministers  had  taken  steps  to  divest  them- 
selves of  any  interest  in  the  shares  of  the  American  company. 

The  Telephone  Service. — In  reply  to  a  deputation 
from  the  London  Chamber  of  Commerce  with  regard  to  defects  in 
the  telephone  service,  the  Postmaster-General  on  Friday  last 
admitted  that  the  service  had  not  yet  retched  the  standard  of 
efficiency  that  was  desirable  ;  regarding  the  complaints  of  over- 
charges, he  said  there  were  one  million  calls  a  day  in  London,  and 
it  would  be  impossible  to  conduct  the  service  if  the  Post  Office 
record  were  not  accepted  as  conclusive.  The  Post  Office  engineers 
were  trying  to  devise  a  meter  which  would  solve  the  difficulty. 
The  number  of  ineffective  calls  due  to  the  inadequacy  of  the  junc- 
tion lines  last  year  was  less  than  i  per  cent.  During  the  present 
financial  year  about  £3,000,000  was  being  spent  on  new  con- 
struction and  development,  and  he  was  going  to  ask  for  the  sanction 
of  Parliament  to  borrow  £10,000,000  for  the  development  of  the 
telephone  system  during  the  next  few  years  ;  this  money  would  be 
provided  out  of  the  funds  in  the  hands  of  the  National  Debt 
Commissioners.  Nearly  half  the  trunk  calls  were  between  10  and 
12  noon,  and  it  was,  therefore,  advisable  to  avoid  those  hours  if 
possible.  The  Post  Office  was  spending  £300,000  on  a  new  under- 
ground cable  from  London  to  Birmingham,  which  would  provide 
three  times  the  present  number  of  wires,  and  would  help  the 
service  to  the  north  and  west  of  England.  £1,800,000  was  now 
being  spent  on  the  development  of  the  trunk  service. 

The  number  of  women  operators  in  London  had  been  increased 
by  1,335,  and  of  male  night  operators  by  201.  The  average  speed 
of  answering  calls  was  five  seconds.  His  policy  was  to  effect  no 
change  in  the  existing  system  of  rates  until  the  whole  question  had 
been  investigated.  In  seventeen  large  towns  advisory  committees 
had  been  set  up  to  confer  with  the  Post  Office  on  telephone  matters, 
and  12  more  were  in  course  of  formation. 

The  Telephone  Transfer. — In  reply  to  a  question  in 
the  House  of  Commons,  the  Postmaster  General  stated  that  the 
award  of  the  Railway  and  Canal  Commission  assessed  the  value  of 
the  National  Telephone  Go's  plant,  property  and  assets  purchased 
by  the  Post  Office  at  £12,515,264.  The  company  were  also  allowed 
their  costs  in  the  valuation  proceedings.  An  appeal  against  two 
items  of  the  valuation  was  lodged  by  the  Post  Office,  and  a  cross- 
appeal  against  the  award  generally  by  the  company.  Under  an 
arrangement  made  between  counsel,  subject  to  Treasury  approval, 
the  appeal  and  cross-appeal  were  withdrawn,  on  condition  that  the 
purchase  price  of  the  plant  and  other  property  should  be  reduced 
by  £45,000,  and  the  company  should  waive  the  payment  of  their 
costs,  for  which  a  claim  of  £122,000  had  been  made.  The  total 
sum  payable  to  the  company  was,  therefore,  reduced  to  £12,470,264, 
which  compared  with  the  original  claim  of  the  company  of 
£20,924,700  for  plant,  &c.,  and  £122,000  for  costs. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Abergele  (North  Wales).— July  I2th.    One  9— ii-ktt. 

steam  dynamo,  erected  complete  at  the  Sanatorium,  Plas  Uchaf.  for 
the  South  Manchester  B.  of  G.  Specifications  from  Mr.  F.  W.  Page, 
consulting  engineer,    14,   St,   Ann's   Square,  Manchester.     Deposit 

£2  23. 

Australia. — Victoria. — August  4th.  {a)  Twin  surface 
condensers,  hotwells,  piping  and  sundries ;  (Ji)  air  and  water 
extraction  pumps  and  motors  ;  [c)  circulating  water  and  sump 
pumps,  with  motors,  for  the  Melbourne  Suburban  Railways  power 
house.     See  "  Official  Notices  "  June  13th. 

September  16th. — Switchboard,  c.B.  or  automatic  or  semi- 
automatic, at  Collingwood.     See  "Official  Notices"  to-day. 

August  19th.  105  miles  paper-insulated,  lead-covered  cable. 
See  "Official  Notices"  to-day. 

September  9th. — Common-battery  multiple  switchboard.  See 
"  Official  Notices  "  to-day. 

Queensland. — August  27th.  Five  sections  of  common -battery 
multiple  switchboard,  for  the  P.M.G.'s  Department.  See  "Official 
Notices"  to-day. 

September  10th. — Nine  sections  of  trunk  line  switchboard,  for 
the  P.M.G.     See  "  Official  Notices"  to-day. 

Western  Australia. — July  19th.  Switchgear  and  accessories 
for  an  electric  power  station  at  Perth.  See  "Official  Notices," 
June  27th. 

South  Australia. — August  13th.— Common-batteryswitchboards 
and  telephone  parts  for  Adelaide.    See  "Official  Notices,"  July  4tb. 

New  Soutu.  Wales. — August  20th.  Pneumatic  ash-handling 
plant  for  the  White  Biy  power  house.  Specification  No.  415  (6s. 
each)  from  Electrical  Engineer's  Office,  61,  Hunter  Street,  Sydney. 

August  27th.  Telephones,  switchboards  and  incandescent  lamps, 
for  the  P.M.G.     See  "  Official  Notices  "  to-day. 

{('o>itinv4'd^oti  page.  64.) 
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A     SIBERIAN     WIRELESS     STATION. 


[IJY    OUR    ISKRLIX   CORRKSPOXDENT.] 


TiiK  equipment  of  the  Telofunken  station  at  Xavachan, 
Siberia,  which  was  carried  out  by  the  liussian  Siemens  and 
Halske  Works  to  the  order  of  the  Russian  Postal  Depart- 
ment, is  a  remarkable  feat  of  engineering  skill. 


The  Nyachan  Wireless  Telegbaph  Station. 

The  staff  at  the  disposal  of  the  Russian  firm  comprised 
an  engineer,  two  fitters  for  radio-telegraphic  apparatus,  one 
mechanic,  one  fitter  for  erecting  the  tower,  and  39  auxiliary 
hands  engaged  at  Vladivostock.  The  expedition  was  also 
accompanied  by  a  physician. 

The  entire  staff,  with  the  whole  of  the  apparatus  and 
materials,  sailed  from  Vladivostock  on  June  19th,  1912,  on 
the  ss.  Sichan,  which  was  specially  chartered  for  the  purpose. 


Wireless  Tower  During  Erection. 

The  steamer  arrived  at  Nayachan  on  June  2()th,  but,  on 
account  of  the  unfavourable  weather  and  tide,  the  materials 
could  not  be  unloaded  before  July  4th.  The  unloading 
was  rendered  more  difficult  by  the  fact  that  the  steamer 
had  to  come  to  anchor  about  two  miles  from  the  shore, 
small  boats  with  a  carrying  capacity  of  8  tons  being  used 
to  transfer  the  materials  to  the  land. 


Xayachan  is  a  small  village  of  about  .30  inhabitants  at 
the  mouth  of  the  river  of  the  same  name,  on  the  Sea  of 
Ochotsk,  situated  in  00'  ob  northern  latitude.  Its  climate 
is  cold,  the  mean  summer  temperature  l>eing  -I-  8'  C,  and 
the  mean  winter  temperature  —  30°  C.  Summer  Vx gins  in 
the  first  half  of  June,  and  lasts  until  the  first  half  of 
September. 

On  July  11th,  when  the  whole  of  the  materials  had 
been  landed  and  the  tents  put  up,  the  installation  of  the 
two  iron  towers,  75  m.  high,  was  commenced.  On  September 
1st,  that  is  after  01  days,  both  towers  were  completed,  and 
four  days  afterwards  the  antenna  and  counterweight  had 
been  stretched  out  and  the  first  provisional  receiving  tests 
were  performed. 

Since  th^  ground,  even  in  summer,  only  thaws  to  a 
depth  of  about  30  or  40  cm.,  the  laying  of  the  tower  founda- 
tions involved  much  difficulty.  The  pits  dug  out  kept 
fining  with  water  from  the  thawing  ice,  which  had  to  be 
removed  continuously,  while  the  pits  would  increase  con- 
siderably in  size,  as  the  walls  were  thawing  and  falling  down. 
No  concrete  foundations  were  used  ;  the  feet  of  the  towers 
were  anchored  on  substantial  wooden  planks  covering  the 


Upper  View  Showing  Telegraphic  Material  Being  Landed  ; 
Lower  View,  of  Erector's  Tent. 

bottom  of  the  foundation  pit  in  the  frozen  ground,  being 
embedded  in  a  concrete  layer  about  70  cm.  in  thickness 
which  was  covered  by  a  peat  layer  about  H  metres  thick, 
so  as  to  protect  the  ground  round  the  to;\er  base  against 
any  risk  of  thawing  in  summer. 

On  September  23rd  the  station  building  was  sufficiently 
advanced  for  the  installation  of  the  machinery  and  electrical 
apparatus  to  be  commenced.  Ou  October  13th,  that  is,  in 
the  extremely  short  time  of  20  days,  the  two  machines — 
viz  ,  one  radio-telef,-raphic  sender  of  about  28  h.p.  primary 
energy  (7*5  k\v.  in  the  antenna)  and  an  additional  sender  of 
about  3'5  K\v.  primary  energy  (1-5  k\v.  antenna  energy)  for 
communication  with  ships,  the  receiving  apparatus  and  the 
electrical  tuning  had  been  completed.  Aft^r  three  days' 
tests  by  the  Official  Committee  the  station  was  taken  over, 
and  the  official  inauguration  took  place  on  October  25th. 

The  wireless  station  of  Xayachan  communicates  with  the 
following  stations  : — Xovo-Mariinsk,  990  km.  ;  Ochotsk, 
910  km.  ;  Petropavlovsk,  985  km.  ;  and  Xicolayevsk, 
1,460  km. 

According  to  contract,  communication  had  to  kept  up 
daily  during  eight  hours  with  Xovo-Mariinsk  and  Ochotsk, 

F 
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whereas  a  wireless  service  with  Petropavlovsk  and  Nico- 
layevsk had  to  be  ensured  by  night  during  eight  hours. 
The  acoustic  intensity — with  a  tuning  accuracy  of  5  per 
cent. — had  to  be  200  units  as  a  minimum. 

As  a  matter  of  fact,  thes3  guarantees  were  far  exceeded, 
the  following  data  being  obtained  on  the  delivery  of  the 
station :  — 


Corresponding 
station. 

Distance, 

On                  On 
land,              water. 

Acoustic 
intensity. 

Novo-Mariinsk 
Ojhotsk     ... 
Petropavlovsk 
Nicolayevsk 

...      *.)i»0 
...     SUO 
...     985 
...  1,460 

Only  land 

300  km.         68.1  km. 
60  km.        1,400  m. 

0'5  units 
0-5     „ 
3'0     „ 
3-0     „ 

At  the  same  time  wireless  communication  to  1,000  km. 
distance  was  effected  between  the  station  and  the  ss.  Siclian, 


Main  Switchboard,  Queenstown  Electkicity  Works. 

which  during  the  erection  was  equipped  with  a  ship  station 
of  3  KW.  primary  energy  and  an  antenna  mast  20  m.  in 
height,  the  acoustic  intensity  being  50  units. 


QUEENSTOWN   (CAPE    COLONY)    ELECTRIC 

LIGHTING. 


[feom  our  South  African  correspondent.] 

One  of  the  most  recent  South  African  towns  to  inaugu- 
rate  an    electricity   undertaking    is    the    Municipality    of 


plant  was  started  up  on  November  9  th  last  year,  and  bids 
fair  to  have  a  very  successful  career  ;  Mr.  W.  Bellad-Ellis 
is    the    municipal    electrical  engineer,   to   whom    we    are 


The  Generating  Station,  Queenstown,  Cape  Colony. 

indebted  for  the  particulars  here  given.  The  whole  scheme 
was  designed  and  laid  down  by  Mr.  Bellad-Ellis,  whose 
estimate  for  the  work  was  £12,800,  while  the  actual  sum 


Battery  Eoom,  Queenstown  Electricity  Works 

expended,   exclusive    of    house    services   and   meters,    was 

£12,300. 

The   generating   plant   consists   of  two    100-h.p.  Diesel 

engines  manufactured  by  Messrs.  Mirrless,  Bickerton  &  Day, 
which  consume  crude  oil  costing  9d.  per 
gallon  ;  the  engines  run  at  a  speed  of  250 
R.P.M.,  and  it  is  interesting  to  note  that 
the  running  costs  are  consideraly  lower 
than  for  suction  gas. 

The  engines  are  coupled  direct  to 
G.E.C.  dii'ect  -  cuirent  generators  of 
70  KW.  each,  at  460  volts.  A  balancer 
is  also  installed  capable  of  dealing  with 
35  amperes  out-of-balance  current  with- 
out assistance  from  the  battery  ;  also  a 
booster  capable  of  maintaining  a  72- 
ampere  charging  rate  to  the  battery, 
both  these  machines  being  supplied 
by  the  G.E.  Co. 

The  battery  consists  of  258  Tudor 
cells  of  190  ampere-hours  capacity, 
and  it  carries  the  light  load  as  well 
as  assisting  during  the  peak  load. 

The  plant  is  housed  in  a  brick 
building,  (50  ft.  long  x  50  ft,  wide, 
which  again  is  a  departure  from  the 
usual  wood  and  iron  bailding  and  steel 


Diesel  Engine  Sets  at  Queenstown,  Cape  Colony. 

Queenstown,  which  has  a  population  of  3,775  white  and 
5,000  coloured  psople.  Though  a  small  installation,  it  is 
nevertheless  interesting,  beirg  a  departure  from  the  usual 
practice    as    Diesel  oil  engines  have  been   installed.     The 


stack. 

Tiie  switchboard  was  supplied  by  the 
G.E.  Co.,  and  consists  of  two  generator  and  nine  circuit 
panels,  also  booster,  battery  and  balancer  panels,  and  is 
fitted  with  the  usual  recording  instruments,  kc. 

The  distribution   is   on  the  three-wire  system  (220-440 
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volts  D.c),  being  partly  overhead  and  partly  underground  ; 
the  underground  cables  were  supplied  by  Messrs.  Henley,  and 
consist  of  two,  three  and  four-core  (;aV)lcs  of  from  -15  sf|.  in. 
to  '01 2.5  sq.  in.  section,  all  armoured  and  paper-insulated, 
there  being  a  total  length  of  G.|,  miles.  The  overhead  routes 
have  a  total  length  of  1  (i  miles,  and  consist  chiefly  of  No.  00 
bare  copper  wire,  carried  on  25  to  ;55  ft.  Mannesman  steel 
poles,  numbering  about  550. 

During  the  few  months  of  running,  328  consumers  have 
been  connected  for  lighting,  as  well  as  a  few  small  power 
consumers,  all  connections  being  made  overhead  through  pole 
fuses.  Ferranti  meters  are  used,  and  the  price  of  current  is 
Is.  per  unit  for  lighting,  and  Gd.  per  unit  for  power.  The 
street  lighting  is  by  means  of  Osram  lamps,  and  consists  of 
56  100-c.P.  and  180  50-0.1'.  lamps,  spaced  about  100  yd. 
apart,  the  mileage  of  streets  lighted  Vjeing  13  miles.  The 
lamps  are  extinguished  at  11.30  p.m. 

The  contractors  for  the  installation  were  Messrs.  Bellad- 
Ellis  &  Co.,  of  Port  Elizabeth. 


SUBMARINE 


POWER     TRANSMISSION      IN 
THE    BALTIC, 


The  electrical  and  daily  Press  a  short  time  ago  announced 
that  a  large  Swedish  electricity  company  had  concluded  a 
contract  with  the  largest  Danish  electricity  and  tramway 
company,  according  to  which  the  Swedish  company  was  to 
lay  a  high-tension  cable  from  its  inland  power  station  to 
a  place  on  the  coast  north  of  Helsingborg,  whence  a  submarine 
cable  was  to  be  taken  across  the  sea  to  Helsingor.  This 
extremely  interesting  scheme  of  power  transmission  by  high- 
tension  submarine  cables  has,  however,  three  predecessors  of 
recent  date,  the  Isle  of  Riigen  and  the  Peninsula  of  Wittow 
having  for  some  months  been  supplied  from  the  Stralsund 
power  transmission  station,  and  the  Isle  of  Fehmarn  from 
the  Liibeck  power  house. 

In  order  to  supply  the  Isle  of  Riigen  with  electricity, 
Messrs.  Siemens-Schuckertwerke,  in  the  summer  of  1912, 
laid  two  high-tension  cables,  from  the  Stralsund  power 
transmission  station  through  the  Stralsund  Bay  as  far  as 
Riigen,  the  way  across  the  small  island  of  Diinholm  being 
chosen  in  order,  if  desired,  to  supply  current  there  also. 

The  particulars  of  the  cable  are  as  follows  : — Working 


^^^^Ih^B^^b 

iij|-ird 
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,                  /^/ec/i, 

manufacture  and  transport.  The  two  cables  connected  by 
the  sleeve  were  750  m.  and  GOO  m.  long  respectively,  the 
weight  of  a  cable  drum,  incluBive  of  750  m.  of  cable,  being 
about  Hi, 000  kg.  This  is  the  first  instance  of  high- 
tension  coupling  sleeves  being  fitted  at  sea. 

From  the  bus-bars  in  the  p^jwer  transmission  station  the 
two  cables  were  first  taken  to  a  small  intermediary  .station 
on  the  Island  of  Danholm,  Ixjfore  terminating  at  the  large 
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Fig.  1. — Map  of  Submakine  Power  Cables. 

sub-station  on  Riigen,  the  starting  point  of  the  overhead 
conductor  system  covering  this  island. 

The  submarine  cables  designed  for  this  installation  were 
supplied  on  six  cable  drums,  the  two  largest  of  which  were 
each  3  m.  in  diameter  and  1*8  m.  in  width  (fig.  2). 
These  cable  drums  were  transported  by  rail  as  far  as 
Stralsund,  and  there  taken  on  the  Royal  railway  depart- 
ment's ferry-boat  to  the  crane  of  the  Royal  shipyards. 

Two  barges  coupled  close  together  sideways  by  iron  girders 
were  used  in  laying  the  cables.  These  barges  carried 
the  wooden  trestles  into  the  bearings  of  which  the  cable 
drums  were  fitted.     They  were  so  arranged  that  first  the  two 


Fig.  2. — Large  Cable  Dkums. 


Fig.  3.— Hauling  the  Cable  End  up  the  Shobe  of  the 
Isle  of  Rugex. 


voltage,  15,000  ;  copper  cross  section,  3  x  35  sq.  mm.  ; 
number  of  cores,  three ;  insulation,  impregnated  paper  ; 
protection,  lead  sheathing  and  armour  of  round  iron  wires. 

The  submarine  cable  connecting  Stralsund  with  Diinholm 
is  335  m.,  and  that  between  Danholm  and  Riigen  1,350  m. 
long.  In  the  latter  section  a  coupling  sleeve  had  to  be 
inserted  in  each  cable,  as  a  single  cable  length  of  1,350  m. 
would  have  entailed  a  considerable  increase  in  the  cost  of 


drums  comprising  750  m.,  and  subsequently  those  com- 
prising ';00  m.  of  cable,  could  be  fitted  into  the  two  trestles 
and  paid  out.  After  laying  the  four  cables,  their  ends  were 
attached  to  a  third  barge  moored  in  the  water,  on  board  of 
which  the  connection  sleeves  were  eventually  inserted. 

Operations  were  commenced  on  the  coast  of  Riigen  and 
ended  at  Danholm,  trenches  G  m.  wide  and  1  m.  deep  being, 
at  the  Riigen  and  Danholm  ends,  dredged  into  the  sea  to 
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200  m.  distance  from  the  coast,  on  account  of  the  shallow- 
ness of  the  water. 

On  June  20th,  1012,  at  (1  a.m.,  a  steamer  took  the  two 


Fig.  4.— Fitting  the  Coupling  Sleeves. 

cable  barges  to  the  Riigen  coast,  the  sea  being  quiet  and  the 
weather  favourable  for  the  cable  laying.  On  reaching 
Riigen,  the  barges  could  not  be  brought  nearer  than  150  m. 
from  the  shore,  the  water  being  only  2  m.  in  depth.  This 
150  m.  of  cable,  as  well  as  another  length  of  40  m.  for  instal- 
lation on  land,  thus  had  first  to  be  hauled  up  the  steep  bank 


installed  two  beacons  about  4  metres  in  height,  destined 
to  mark  the  direction  of  travelling,  which  could  be  con- 
trolled by  hauling  in  or  slacking  out  the  hawsers  moored 
sideways. 

Cable  laying  was  resumed  on  the  following  day  at 
6  a.m.,  the  weather  having  again  cleared  up.  As,  however, 
the  water  had  become  so  shallow  that  the  barges  touched  the 
ground,  and  could  only  after  three  hours'  work  be  got  off  by 
the  steamer,  the  laying  of  the  two  cables  750  m.  in 
length  was  not  completed  before  three  o'clock,  when  the 
two  cable  ends  were  fixed  by  stoppers  on  the  third  barge 
above  referred  to,  which  had  come  to  anchor  at 
700  m.  from  the  Riigen  shore.  A  watertight  storm-proof 
tent  for  work  on  the  two  cable  sleeves  was  put  up  on 
this  barge  (fig.  4),  while  the  empty  cable  drums  were, 
towards  five  o'clock,  taken  to  the  shipyards.  At  eight  o'clock 
in  the  evening,  the  two  drums,  each  containing  GOO  m.  of 
cable,  were  installed  on  the  barges,  and  in  half-an-hour  were 
towed  to  the  place  where  the  anchored  barge  was  waiting. 
After  taking  the  ends  of  these  two  cables  under  the  tent 
and  fixing  them  there,  the  fitting  of  the  sleeves  could  be 
commenced,  two  lanterns,  each  containing  three  25-c.p. 
incandescent  lamps,  being  installed  in  the  tent. 

On  the  following  evening,  towards  nine  o'clock,  the  cable 
connections  were  soldered  and  covered  with  insulating 
material.  While  this  was  allowed  to  cool,  operations  were 
interrupted  for  some  hours,  to  be  resumed  on  the  follow- 
ing morning,  when  the  iron  sleeves  were  closed  and  like- 
wise filled  with  the  insulating  compound.  At  two  o'clock  in 
the  afternoon,  the  coupling  sleeves  were  consecutively  lowered 


Fig.  5. — Lowering  the  Joint  into  the  Sea. 


Fig.  6. — Flaking  the  Cable. 


about  20  m,  high  (fig.  3).  For  this  purpose  the  steamer  was 
moored  with  her  bow  behind  the  two  barges.  By  means 
of  the  steam  capstan  on  board  the  steamer  and  a  steel 
hawser  about  20  mm.  in  diameter  carried  over  a  pulley  on 
shore,  the  submarine  cables  were  hauled  up  the  bank, 
this  operation  being  completed  towards  noon.  On  account 
of  a  heavy  gale  blowing  in  the  afternoon,  the  continuation  of 
cable  laying  had  to  be  postponed  until  the  following  day. 
The  cable  barges  were  moored,  and  the  trestles  were  secured 
against  the  storm  by  struts  installed  between  the  drum  disks 
and  by  lashing  the  drums  to  the  barges  by  mean?  of  hawsers. 
In  spite  of  the  enormous  top  loads,  there  was  no  risk  of  the 
barges  tipping  sideways,  the  girders  ensuring  a  substantial 
connection.  Chains  had,  moreover,  during  the  preliminary 
work,  been  arranged  crosswise  fore  and  aft  below  the  barges 
and  fastened  to  the  bollards  on  deck. 

Further  preparations  for  the  cable  laying  were  made, 
in  spite  of  the  heavy  sea,  by  laying  out  anchors.  The 
anchor  towards  Diinholm  was  intended  eventually  to 
allow  the  steamer  and  barges  to  be  hauled  forward  by 
means  of  a  steam  capstan,  thus  paying  out  the  cables  from 
the  drums.  On  account  of  the  slow  and  uniform  motion 
required  in  cable  laying,  it  was  not  generally  advisable  to 
propel  the  steamer  and  barges  by  the  ship's  engine. 

Anchors  were  also  laid  oat  on  either  side  to  prevent 
the  barges  from  driving  to  leeward.     On   each  shore   were 


into  the  water  (fig.  5).  This  was  done  by  slipping  ropes 
round  the  sleeve  and  the  cable  and  fixing  one  end  of  each 
rope  on  board  while  the  free  end  was  slowly  released  until 


Fig.  7.— Laying  the  Wittow-  Cable. 

the  sleeve  touched  the  ground  at  about  S  to  10  m.  depth. 
The  steamer  then  hauled  the  two  barges  slowly  to 
the    Diinholm    shore,    where    it    anchored     at   about   six 
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o'clock,  while  further  cable  lengths  were  paid  cat  and 
dropped  into  the  water.  The  cable  barges  were  now 
about  200  metres  distant  from  the  shore,  the  shallow  water 
preventinf^  any  further  approach. 

In  order  to  take  the  800  metres  of  cable  left  on  each  cable- 
drum  to  the  shore,  the  two  lengths  of  cable  had  to  be 
unwound  consecutively,  and  arranged  in  8-shaped  loops  on 
deck,  thus  disengaging  the  cable  ends  (fig.  0).  The  end  of 
each  cable  thus  arranged  was  then  hauled  up  to  the  shore  by 
means  of  steel  hawsers  and  a  pulley  and  steel  capstan.  Two 
railway  rails,  10  m.  long,  had  been  buried  in  the  ground 
behind  a  hill  transversely  to  the  direction  of  travelling  for 
mooring  the  pulley  on  land.  A  number  of  rowing  boats  had 
to  be  slipped  below  the  cables  to  reduce  the  friction  in  the 
muddy  soil. 

The  laying  of  these  cables  took  about  six  days,  and  insula- 
tion measurements  made  immediately  after  completing  the 
work  gave  very  satisfactory  results. 

For  the  purpose  of  laying  the  two  short  cables,  each  of 
335  metres,  between  the  Stralsund  shore  and  the  Isle  of  Diin- 
holm,  the  drums  were  placed  behind  one  another  on  a  barge  on 
separate  trestles  set  at  an  angle.  A  winch  connected  with  a 
rope  made  fast  on  the  other  shore  was  installed  in  the  fore  part 
of  the  barge,  and  served  to  haul  it  across.  The  trench 
dredged  for  the  cables  was  about  1  metre  in  depth. 

After  laying  the  Stralsund-Riigen  cable,  two  cables, 
each  430  m.  in  length,  of  the  same  design,  were  in  Novem- 
ber, 1912,  installed  from  the  Wittow  Ferry  to  the  Peninsula 
of  Wittow  (on  the  Isle  of  Riigen).  The  two  cables  were 
supplied  on  wooden  drums,  each  about  2'fi  metres  in 
diameter  and  1*5  m.  in  width,  and  were  installed  on  the 
Rijgen  shore  on  trestles.  A  Stralsund  steamer  took  up  its 
position  on  the  opposite  shore  (Wittow  Peninsula)  with  the 
stern  turned  towards  the  land.  From  the  steam  capstan  of 
this  steamer  a  steel  hawser  was  led  across  the  pulley  moored 
on  the  Wittow  shore,  and  thence  back  through  the  whole 
width  of  the  water,  to  the  cable  drum.  The  hawser  was 
fixed  to  both  cables  so  that  these,  during  the  working  of  the 
capstan,  were  simultaneously  hauled  across  through  the  water 
to  Wittow.  Short  trenches  had  been  dredged  below  water 
from  both  shores  to  receive  the  cable. 

On  account  of  the  considerable  weight  of  the  two  cables 
(more  than  10  tons  each),  and  the  rather  muddy  ground, 
the  cables  were  carried  on  fishing  boats.  These 
were  spaced  about  25  m.  apart,  and  passed,  one  after 
the  other,  immediately  in  front  of  the  cable  drums,  over  the 
cables  sliding  from  the  shore  into  the  water.  To  each  longi- 
tudinal side  of  the  boat  one  of  the  cables  was  fixed  by 
means  of  a  rope  ;  the  steam  capstan  hauled  the  boat  on 
another  25  m.,  to  make  room  for  the  next  boat,  and  so  on. 

The  traffic  was  "interrupted  on  the  day  the  cables  were 
laid  (fig.  7).  The  cable  track  and  the  boats  were  lighted 
by  night  by  searchlights  from  the  steamer,  thus  causing  any 
passing  vessels  to  stop.  When  the  work  was  resumed  on  the 
following  morning,  about  200  m.  of  cable  was  left  on  the  drum. 
Considerable  difficulty  was  experienced  during  the  further 
part  of  the  work,  some  of  the  ropes  having  got  loose  and 
covered  up  with  shifting  sand.  When  the  two  cable  ends 
had  at  last  been  taken  across  sufficiently  near  to  the  shore, 
they  were  moored  there  and  the  ropes  used  to  attach  them 
to  the  boats  were  cut. 

A  third  instance  of  submarine  power  transmission  is  the 
laying  of  submarine  cables  through  the  Straits  of  Fehmarn. 

Messrs.  Siemens'  electricity  works  supply  from  the  Lubeck 
power  transmission  station  a  considerable  part  of  Holstein 
with  electric  power  and  light.  In  order  to  connect  the  Isle 
of  Fehmarn  up  to  this  power  transmission  system,  two  3  x 
25  sq.  mm.  high-tension  cables,  designed  for  a  working 
pressure  of  11,000  volts,  had  to  be  laid  across  the  straits, 
the  two  shores  being  about  1  km.  apart.  The  cables 
were  insulated  with  paper  and  lead-sheathed  with  armour  of 
Z-shaped  iron  wire. 

The  two  cables  were,  as  in  the  case  of  the  Stralsund 
installation,  each  supplied  in  two  sections,  the  two  large 
drums  being  each  3  m.  in  diameter,  TSO  m.  in  width,  and, 
inclusive  of  the  cable,  about  20  tons  in  weight.  The  cables 
were  taken  by  rail  from  Messrs.  Siemens-Schuckert's  Cable 
Factory  at  Berlin,  to  Kiel,  in  order  there  to  be  loaded  on 
the  cable  boats  by  the  crane  of  the  Germania  shipyards  and 
to   be  shipped  to    Fehmarn.      Two  beacons   having    been 


erected  on  the  shore  of  the  inland,  a  wire  rope  waa  led 
across  the  Straits  and  mfxired  on  the  continent.  This  wire 
rope  indicated  the  track  of  the  cable,  and  was  to  be  Died  for 
carrying  the  cable  barges  along  in  "  'he  cable*. 

Operations  were  wjmraen(«d  at  l..*.  .  ..mam  cable  hoasc. 
where  the  water  was  deep  enoogh  for  the  first  barge  with 
the    two    cables  to    approach  the  shore  to  within  20  no. 

distance.     The  cable   >■•  '        re  taken  across  i^       ' 

the  barge  into  the  cabi-  .  >_•.  After  rixing  il 
ends  there,  a  bow  anchor  was  lowered,  and  the  boat  movfd 
on  by  heaving  on  the  windlass,  so  that  the  - 
into  the  water.  After  thus  paying  out  some  ' 
of  cable,  operations  had  to  Ije  tempf>rarily  <: 
account  of  a  storm  coming  up.  The  boats  were  anchored, 
and  preparations  were  made  for  cutting  the  cables  if  neces- 
sary, thus  allowing  the  boats  to  escape  from  the  coast  out 
into  the  sea.  The  cable  ends  would  in  this  ca.«e  have  been 
fitted  with  water-tight  seals  and  fixed  to  buoys  in  the 
water.  Fortunately,  however,  the  weather  scon  calmed 
down,  so  that  the  work  could  be  resumed  on  the  followirg 
day,  when  the  steamer  slowly  towed  the  cable  boats  towards 
the  land,  the  cables  being  paid  out  at  the  speed  of 
30-40  m.  per  minute.  The  two  ends  of  the  cables 
thus  laid  out  were  fixed  by  means  of  stoppers  on  tbo 
boat  and  got  ready  below  a  tent  for  connection 
with  the  two  remaining  cables.  The  boat  was 
then  firmly  anchored  and  the  second  cable  length  from  the 
other  boat  paid  out  in  the  same  way  as  above  described, 
after  taking  the  cable  end  over  to  the  anchored  boat.  Two 
days  and  two  nights  of  almost  uninterrupted  work  was 
required  to  complete  the  two  connections. 

In  the  meantime,  the  cables  had  been  led  into  the  sub- 
station on  the  mainland.  The  connecting  sleeves  were 
dropped  to  about  10  m.  depth  by  the  aid  of  the  two  loats 
and  the  mast  winches  which  they  carried. 

Throughout  the  cable-laying  operations  the  position  of 
the  cables  was  determined  by  means  of  a  sextant  and 
recorded  on  the  chart. 


British  lospection  for  the  American  Inderwriters. 

— We  are  able  to  announce  that  Messrs.  Heap  i:  Dipby.  of  4S, 
Westminster  Palace  Gardens,  Victoria  Street,  S.W.,  have  been 
appointed  engrineers  in  Great  Britain  to  the  Underwriters"  Labora- 
tories Inc.,  Chicago.  Our  readers  are  aware  that  the  "  National 
Electrical  Code"  of  the  rules  and  requirements  of  the  National 
Board  of  Fire  Underwriters,  consisting  of  the  British  and  American 
insurance  companies,  {roverns  very  closely  the  construction,  e?ir!- 
ponent  materials  and  design  of  all  such  articles  as  switches,  fur-r?. 
rubber-covered  wire,  flexible  cord,  conduits,  flexible  tubinjr,  circuit- 
breakers,  lamp  sockets,  porcelain  fitting?,  ceilins  roses,  motor 
starters,  and  so  forth,  to  be  used  in  positions  where  a  fire  hazard  is 
involved.  The  "National  Electrical  Code"  and  the  semi-annual 
"  List  of  Electrical  Fittings,"  issued  by  the  Board  of  Fire  Under- 
writers, in  the  one  case  pres  ribe  the  general  requirements  to  be 
met,  and,  in  the  other  case,  give  a  schedule  of  the  approved  fittings. 
The  function  of  the  Underwriters'  Laboratories  is  to  see  that  these 
rules  and  requirements  are  carried  out.  For  this  purpose  it  is  neces- 
sary to  submit  samples  of  the  apparatus  to  them  for  approval,  after 
which  inspections  are  made  at  regular  intervals  to  ensure  that 
the  quality  of  the  commercial  article  is  maintained,  and  in 
certain  specified  cases  labels  are  supplied  which  may  be  attached  to 
them  as  evidence  to  the  purchasing  public  that  such  have  received 
their  approval. 

Hitherto  all  British-made  electrical  fittings  of  the  above  type  for 
use  in  Canada  have  had  to  be  examined  by  the  Underwriters" 
Laboratories'  Inspectors  after  arrival.  The  arrangement  which 
has  now  been  made  enables  this  to  be  done  by  Messrs.  Heap  and 
Digby  before  the  goods  leave  the  maker's  factory,  thereby  givirg  to 
the  British  manufacturers  the  same  facilities  as  those  enjoyed  by  the 
American,  and  ..emoving  a  diffioulty  to  which  His  Majesty's  Trade 
Commissioner  in  Canada  has  recently  drawn  attention. 

Mr.  Arthur  C.  Heap  and  Mr.  W.  FoUard  Digby  have  each  a  very 
intimate  knowledge  of  the  British  manufacturing  conditions  and 
British-made  apparatus.  In  addition  Mr.  Heap  has,  during  the  last 
12  months  alone,  paid  three  visits  to  Canada  for  the  express  purpose 
of  studying  Canadian  conditions  and  requirements. 

Messrs.  Heap  and  Digby  will  be  pleased  to  give  manafactarers 
any  information  they  require  as  to  the  regulations  of  the  Board  of 
Fire  Underwriters,  and  supply  them  with  copies  of  the  National 
Electrical  Code. 

Educational  \otes. — In  the  Faculty  of  Engineering  at 
University  College,  the  Entrance  Scholarships  awarded  to  Messrs. 
C.  H.  Avery  and  G.  G.  Dawson  have  been  renewed  for  a  further 
year,  as  has  also  the  Goldsmid  Scholarship  that  was  awarded  to  Mr. 
P.  L.  Capper.  The  Archibald  F.  Head  Medal  and  Prize  goes  to  Mr. 
W.  J.  Duncan.  Sixteen  students  have  obtained  Engineeri»g 
Diplomas. 
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CONTRACTS    OPEN. 


iChntinued  from  page  58.) 

Batley. — July  loth.  Sbeara  coal  (4,000  tons  of  pea  nuts 
or  beans')  for  the  Corporation  electricity  works.  Mr,  S.  Derwen 
Jones,  engineer. 

Belfiist.  —  July  21st.  One  8,500 -ampere  traction 
switchboard  panel,  for  the  Corporation.  See  "  Official  Notices " 
July  4th. 

Beliriiim. — July  26th.  The  Belgian  Telep-aph  autho- 
rities in  Brussels  (La  Salle  de  la  Madeleine)  are  inviting  tenders 
for  the  following  : — 

Supply  and  layinR  of  two  cables  to  connect  the  telephone  exchange  in  the 
Rue  de  la  Paille,  Brussels,  with  that  in  the  Rue  des  Freres  Cellistes, 
Antwerp. 

Two  cables  to  connect  from  Ans  the  existing  telegraph  and  telephone  lines 
between  Li(?ge-Quillemins  and  the  telephone  exchange  in  Verviers. 

Birkenhead. — July  14th.  Low-tension  main  cable,  and 
india-rubber  lead-covered  and  armoured  service  cable  for  the 
Corporation.     See  "Official  Notices"  June  27th. 

Blackhill  (Co.  Durham).— July  19th.     Electric  light 

equipment.  Richard  Murray  Hospital  (dynamo,  battery,  switch- 
board, and  about  200  lights)  ;  Mr.  Ernest  Caldwell,  secretary  of  the 
hospital  (returnable  deposit  of  £1). 

Chile. — September  13th.  (1)  An  electric  generating 
plant  with  distributing  system  ;  (2)  an  electric  lighting  installa- 
tion— both  for  the  harbour  of  Valparaiso.  Tenders  to  "  Al.  Sr. 
Secretario  de  laComision,  Comision  de  Puertos,  Calle  Santo  Domingo 
No.  1,147,"  Santiago  de  Chile,  where  the  specifications,  &c.,  may  be 
consulted. 

Eccles. — July  21st,  Mechanical  stokers  for  four  Lanca- 
shire boilers  at  the  electricity  works,  Cawdor  Street,  Patricroft. 
Borough  Electrical  Engineer. 

France. — July  30th.  The  French  State  Railway 
authorities  (Bureaux  du  Service  Electrique)  in  Paris  (43,  Rue  de 
Rome)  are  inviting  tenders  for  the  establishment  and  equipment  of 
a  number  of  transformer  stations  at  Rouen  and  Sotteville. 

India. — An  announcement  appeared  in  our  advertisement 
pages  last  week  to  the  efifect  that  the  Government  authorities  are 
prepared  to  grant  licences  under  the  Indian  Electricity  Act  for 
supply  within  the  municipalities  of  Allahabad,  Lucknow,  and 
Bareilly. 

London. — Hackney. — July  24th.  Extra-H.T.  ring  main 
conduits,  sub-station  plant,  switchgear  and  cranes,  for  the  B.C. 
electricity  department.     See  "Official  Noticps"  June  20th. 

H.M.  Office  of  Works. — July  ]  8th.  Supply  of  electric  cable 
and  wire  during  one  year  from  September  1st,  1913.  See  "Official 
Notices"  July  4th. 

L  C.C. — July  22nd.  Switchgear  for  tramways  sub-stations.  See 
"  Official  Notices  "  to-day. 

July  23rd.  Electrical  installation  (235  points)  at  Tollit  Street 
School,  Mile  End,  E.    See  "  Official  Notices  "  to-day. 

Newport  (Hon.).  —  July  19th.  Extra-high-tension 
switchgear,  for  the  Corporation.     See  "Official  Notices  '  July  4th. 

New  Zealand.  —  September  6th.  Christchurch  City 
Council.  Thirteen-panel  e.h.t.  switchboard  and  accessories,  for 
use  in  connection  with  the  distribution  in  Christchurch  of  current 
from  the  Lake  Coleridge  hydro-electric  station.  Specification  (10s.) 
from  City  Electrical  Engineer,  153,  Gloucester  Street,  Christchurch. 
Deposit  £50.     Can  be  seen  at  B.  of  T.  Com.  Int.  Dept.,  London. 

Nuneaton. — July  15th  One  line  booster  for  the  Electri- 
city Committee.     See  "Official  Notices"  July  4th. 

Portsmouth. — July  16th.  Coal  (not  Welsh)  for  the 
Corporation  electricity  workd.  Engineer  and  Manager,  Gunwharf 
Road  (returnable  deposit  of  £2  2s.) 

Roscrea. — July  nth.  Roscrea  Bacon  Factory,  Ltd., 
invite  tenders  for  buildings,  gas  engine  and  suction  plant,  dynamos, 
battery,  switchboard,  overhead  feeders,  mains  and  street  lamps,  for 
the  electric  lighting  of  the  town.   See  "Official  Notices"  June  27th. 

Roumania. — The  municipal  authorities  of  Constantza 
have  just  invited  tenders  for  the  concession  for  the  supply  of  elec- 
trical energy  for  lighting  purposes  and  for  the  operation  of  the 
tramway  in  the  town  and  district. 

July  18th. — The  municipal  authorities  of  Togu-Ocna  are  inviting 
tenders  for  the  establishment  of  a  central  electric  lighting  station 
in  the  town. 

Scarboroiigh. — July  12th.  E^ctric  light  installation 
at  the  Workhouse  and  Infirmary,  for  the  B.G.  (about  360  lights). 
Messrs.  Tennant  &  Barrs,  consulting  engineers,  Cathedral  Buildings, 
Dean  Street,  Newcastle-on-Tyne  (returnable  deposit  of  £  5). 

Sliipley. — July  22nd.  Two  1,000-kw.  steam  turbines, 
two  I.OoOkw.  alternators,  two  surface  condensers,  and  one  con- 
trolling switchboard,  for  the  U.D.C.    See  "  Official  Notices  "  to-day. 

South  Africa. — Details  of  the  electrical  machinery 
requirements  for  which  the  Wellington  Municipality,  Cape 
Province,  are  inviting  tenders,  are  now  to  hand,  and  comprise  two 
suction  gas  engines  and  producers,  or,  alternatively,  superheated 


steam  engines  ;  two  48-KW.  three-wire  dynamos';  one  lO-KW.  motor 
balancer  ;  and  one  throe-wire  battery  booster  set ;  also  battery  and 
distilling  plant,  switchboard,  poles,  insulators,  feeder  pillars, 
travelling  crane,  meters,  instruments,  overhead  equipment,  &c. 
Total  cost,  £10,000.  Specifications  may  be  obtained  on  deposit  of 
certified  cheque  for  £10  10s.,  payable  to  the  order  of  the  Town 
Clerk,  Wellington,  from  Mr.  Charles  G.  Trevett,  70,  Fletcher's 
Chamber's,  Cape  Town. — JBrihi^li  ami  Sovth  African  Export  Gazptte. 
September  10th. — Public  Works  Department.  Three  electric  bed 
lifts  for  the  new  hospital  at  Port  Elizabeth.  Particulars  can  be 
seen  at  Board  of  Trade  Com.  Int.  Dspt.  in  London,  or  obtained  from 
District  Engineers  of  Public  Works  Dept.  at  various  places  in  South 
Africa. 

Swindon. — July  26th,  Steam  coal  for  the  electricity 
works  of  the  Corporation.     See  "  Official  Notices  "  to-day. 

Todmorden. — July  26th.  300-kw.  converting  plant, 
H.T.  switchboard  and  cables,  mechanical  stokers  and  superheaters, 
for  the  B.C.     See  "  Official  Notices  "  to-day. 

West  Hartlepool. — July  8th.  Single  l.t.  paper-lead 
cables,  and  pilot  and  telephone  cables  for  the  Tramways  Department. 
See  "  Official  Notices  "  to-day. 


CLOSED. 

Accrington. — The  tender  of  Messrs.  Simpson  Bros.,  of 
Hapten,  for  a  rearrangement  of  the  electric  lighting  of  the  Market 
Hall,  for  £54,  has  been  accepted  by  the  Corporation. 

Barrow. — The  T.C.  on  Monday  accepted  the  tender  of 
Messrs.  Balcke  &  Co.,  at  £167,  for  a  new  interior  to  the  No.  1 
cooling  tower  ;  the  present  one  has  been  in  use  1 3  years. 

Belfast. — The  Corporation  has  accepted  the  tender  of 
the  Sturtevant  Engineering  Co.,  Ltd.,  at  £369,  for  supplying  a  wet-air 
filter  for  turbo-generators.  For  renewal  and  reconstruction  of  the 
permanent  way  and  for  permanent  way  depot,  the  following  were 
the  tenders  received  : — 

Pekmanent  Way. 

G.  Percy  Trentham,  Ltd JE6.575 

Dick,  Kerr  &  Co (accepUd)    6,797 

Grainger  Bros 6,b04 

Wm.  Griffiths  &  Co 7,190 

Workman,  Ltd 7,520 

J.  &  W.  Stewart 8,866 

Permanent  Way  Dep6t. 

Wm.  Dowling (accepted)  £2,066 

J.  &  B.  Thompson         2,073 

Wm.  Courtney 2,079 

J.  Hogg  &  Son 2,148 

J.  &  W.  Stewart 2,400 

Belgium. —  One  Belgian  and  six  German  firms  submitted 
tenders  last  wejk  to  the  Belgian  Post  and  Telegraph  authorities  in 
Brussels  for  the  supply  and  laying  of  a  quantity  of  telephone  cable 
in  the  Antwerp  district,  the  lowest  offer  being  that  (£5,433)  of 
Messrs.  Felten  &  Guilleaume,  of  Mulheim-am-Ruhr. 

Bournemouth. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Walter  Scott,  Ltd.,  of  Leeds,  for  Sandberg  steel  tramway 
rails,  at  £5,535. 

Bradford. — The  Board  of  G-uardians  has  accepted  the 
tender  of  Mr.  Charles  Bell,  Bradford,  for  the  work  in  connection 
with  the  electric  lighting  in  the  altered  male  imbecile  wards, 
£42  10s. 

The  City  Council  has  accepted  the  tender  of  Messrs.  Beecroft  and 
Wightman,  Ltd.,  at  £972,  for  hardwood  paving  blocks  for  the 
tramways  department. 

Brighton. — The  T.C.  has  accepted  the  tender  of  Messrs. 
W.  Cory  &  Son  for  coal  for  the  electricity  works  at  Southwick — 
Muirfield  washed  nuts  (from  10,000  to  12,000  tons,  with  option  of 
from  20,000  to  22,000  tons),  at  16s.  3d.  per  ton. 

Bristol. — The  Docks  Committee  of  the  T.C.  has  accepted 
the  tender  of  Messrs.  Johnson  &  Phillips,  Ltd.,  for  252  yd.  of 
armoured  electric  cable. 

Buxtcn. —  Out  of  23  quotations,  the  U.D.C.  has  accepted 
the  tender  of  Messrs.  Day  &  Ferguson  for  Pilsley  hard  slack,  for  the 
electricity  works. 

Canterbury. — The    tender  of   Messrs.    E.   J.   Philpot 

has  been  accepted  for  electrical  illuminations  at  public  buildings 
during  Cricket  Week,  at  £40. 

Cape  Town. — Tlie  tender  of  Messrs.  Edward  A.  Shaw 
and  Co.  has  been  accepted  for  the  electric  lighting  of  the  new 
Cathedral.  The  same  firm  have  also  in  hand  the  wiring  of  the 
new  Town  Hall  at  Robertson,  Cape  Province. 

Clacton-on-Sea.— The  U.D.C,  on  July  2nd.  accepted 
the  tender  of  the  Consolidated  Diesel  Engine  Co.,  Ltd.,  for  an 
engine,  water  cooler,  dwitchboard  and  Crompton  dynamo,  at 
£5,438. 

Colchester. — The  Essex  County  Asylums  Committee  has 
accepted  the  tender  of  Messrs.  J.  &  E.  Hall,  Ltd.,  of  Dartford,  for 
refrigerating  plant,  electric  motor  and  insulation  work  at  Col- 
chester Asylum,  at  £349. 
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Doncaster, — The  Electricity  Committee  of  the  T.C.  has 

accepted  the  followinfir  tenders  :  — 

Willans  &  Robinson,  Ltd.— Turbine  and  condenser,  £9,308. 
British  WpBtinghonse  Co.,  Ltd.— One  S.'SO-Kw.  rotary  converter,  £1,071;  and 
one  600-Kw.  rotary  converter,  £1,610. 

Eccles. — The  Electricity  Comraittee  recommends  the 
acceptance  of  the  following  tenders  for  coal  and  coke  for  12 
months  :  — 

Earl  of  Ellcsraere.— Screened  washed  nnts,148.  per  ton. 

Eocles  Co-operative  Society. — Best  selected  house  coal,  16t.  per  ton. 

T,  Slack.— Screened  ordinary  quality  house  ooal,  13s.  6d.  per  ton;  and  best 
gas  coke.  Us.  2d.  per  ton, 

Gillin^Iiam  (Kent), — The  T.C.  has  accepted  the  tender 

of  Messrs.  Wm.  Cory  i:  Son,  Ltd.,  for  coal  for  the  electricity  works 
for  a  year — Hillhouse  washed  nuts  at  19s.  Id.  per  ton,  and  Hillhonse 
washed  peas  at  17s.  lOd. 

Glasgow. — The  Tramways  Committee  has  recommended 
acceptance  of  the  following^  tenders  : — 

Special  trackwork.— Lorain  8teel  Co.,  and  E.  Allen  &  Co. 
Ten-ton  travelling  crane  for  Whitevale  sub-station.— Chambers,  Scott  &  Co. 
Teak  planks.— J.  Watt  Torrance  &  Co.,  and  Robinson  Dunn  &  Co. 
Mica, — Micanite  and  Insulators  Co.,  Ltd, 

The  Works  and  Stores  Sub-committee  has  considered  offers  which 
had  been  received  for  a  condenser  for  the  new  turbine  to  be  erected 
at  Pinkston  station  for  No.  4  engine  there,  and  agreed  to  recom- 
mend acceptance  of  the  offer  of  Messrs.  Willans  &  Robinson  for  the 
condenser,  and  Messrs.  John  Jackson  &  Co.  for  the  engine, 

Hereford. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Walker  &  Co,  for  installing  the  electric  light  at  the  municipal 
slaughterhouse,  at  £24, 

Heston  and  Isleworth. — The  following  tenders  have 
been  accepted  by  the  U.D.C,  for  supplies  of  coal  and  coke  to  the 
electricity  department : — 

W.  Cory  &  Son,  Ltd.— Coleorton  hard  steam  coal,  15b.  lid.  and  168,  lid. 

per  ton. 
Phillips  &  Co.,  Ltd.— Mapperley  or  Biddings  bituminous  nutty  slack  coal, 

16s.  Sd,  per  ton. 
Bradbury,  Son  &  Co.,  Ltd.— Gvcaen-cac-Gurwen  anthracite  coal,   19s.  8d. 

per  ton, 
Spenser,  Whatley,  Ltd,— Best  Derby  brights  house  coal,  18s,  6d.  per  ton, 
Charrington,  Sells,  Dale  &  Co.— Coke,  20s,  4d,  per  ton. 

Lamp  Contracts, — The  Brimsdown  Lamp  Works,  Ltd., 
have  received  the  annual  contracts  for  the  Great  Northern  Railway 
and  the  Bedford  Corporation  ;  also  two  large  orders  from  the 
Buenos  Ayres  and  Pacific  Railway. 

Leeds, — The  Tramways  and  Electricity  (Works)  Sub- 
committee has  recommended  the  acceptance  of  the  tender  of  the 
J.  G.  Brill  Co.  for  20  to  40  trucks  for  new  cars,  at  £42  12s.  6d. 
each  ;  and  that  of  Dick,  Kerr  &  Co.,  Ltd.,  for  20  electrical  equip- 
ments, with  option  to  take  a  further  20,  at  £234  10s.  each. 

The  tender  of  Messrs.  Wm.  Airey  &  Son,  for  the  erection  of  a 
new  depot  in  Sovereign  Street,  at  £23,199,  is  recommended  for 
acceptance. 

London, — L.C.C. — The  Council  has  approved  of  a  con- 
tract with  Messrs.  Venner's  Signs,  Ltd.,  to  supply  and  fix  the  adver- 
tisement of  the  Home  and  Colonial  Stores  on  1,675  of  the  Council's 
cars  for  129.  3d.  a  car  (one  end  only). 

The  contract  for  machinery  oil  for  Greenwich  generating  station, 
placed  with  Messrs.  G.  Price  k  Co.,  Ltd.,  is  at  £11  10s.  per  ton, 
The  Stern  Sonneborn  Oil  Co.  will  supply  cylinder  oil  up  to  May, 
1914,  at  Is.  .ijd.  per  gallon. 

Messrs.  W.  Cory  &  Son,  Ltd.,  have  received  the  contract  for  the 
removal  of  ashes  from  the  station  for  one  year,  at  Is.  3d.  per 
cb.  yd.  Messrs.  W.  T.  Henley's  Telegraph  Works  Co.  will  supply  880 
yd.  of  L  T.  vulcanised  bitumen-insulated  cable  for  £213,  and  the  B.I. 
and  Helsby  Cables,  Ltd.,  .")0  cwt.  of  d.c.c,  h.c.c.  wire  for  £222. 

The  following  were  the  tenders  received  for  the  electric  lighting 
at  Elthorne  Road  School,  Islington  : — 

H.  J,  Cash  &  Co.,  Ltd (accepted)  £108 

A.  Hawkins  &  Sons 115 

W.  C,  Tackley  &  Co.,  Ltd 122 

Cunningham,  Ltd.      ..        124 

C.  H.  Cathcart&Co 189 

P.  Reade&Co '. .        ..150 

Q.  Weston  &  Sons,  Ltd 168 

Hammebsmith.— The  B.C.  Electricity  Committee  has  accepted 
the  tender  of  the  British  Electric  Transformer  Co..  Ltd.,  for  ten 
100-KW.  transformers  and  five  50-kav.  ditto.  The  tenders  received 
for  each  transformer  were  as  follows  : — 

100-KW.        60-Kw. 

£    s.  £   B. 

Johnson  &  Phillips,  Ltd 7«    0  46  17 

British  Electric  Transfermer  Co.,  Ltd 85   0  50   5 

W.  E.  Burnand  &  Co.                       87  10  54    0 

Brush  Electrical  Engineering  Co.           93  10  56  12 

Foster  Engineering  Co.,  Ltd -      . ,        . ,  94    0  47  10 

Perranti,  Ltd 94    0  60    0 

Electrical  Engiueeilng  and  Equipment  Co.,  Ltd.     ..  105  10  69    0 

British  Westinghouse  Co 141    0  83  10 

Woolwich. — The  B.C.  has  accepted  the  following  tenders  : — 
W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.— Cable,  £2,881. 
Drew-Bear,  Perks  &  Co.,  Ltd.,   Battersea. — Steelwork  for  boiler    house, 

£3,931. 
Mechan  &  Sons,  Ltd.— Circulating  water  piping,  £116. 

SouTDWAEK. — The  B.C.  has  accepted  the  tender  of  the  Strand 
Building  Co.,  at  £1.71.5,  for  carrying  out  the  works  required  in  con- 
nection with  the  extension  of  the  electric  light  station  in  Penrose 
Street, 

Stepney. — The  following  tenders  have  been  received  by  the  B.C. 
for  various  supplies  to  the  Electricity  Department  : — 
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(25i  {%i 
Universal     Electrical    Manufacturing 

Co i^.ceii.bO   eacb  £1    6    6  £0  U    9 

B.  I.  and  Helsby  Cablei,  Ltd.                            1  IB    6  10    6 

Reaaon  Maniifactanng  Co.,  Ltd.                     S  18    6  1  19    6 

I  let*  9^  per  cent.) 
Moior-Dpivfn  BooRTcaa. 
Siemens  Bros.  Dynamo  Worlts,  Ltd.            'arc«Dt«d>  £1,073 

Bruce  Keebiea  A  Co.,  Ltd.           1,096 

Crompton  «4  Co  ,  Ltd 1,180 

British  WestingbouBe  Co.,  Ltd.           ....  I.Ul 

BTORAoa  Battebt. 

D.P.  Battery  Co..  Ltd accepted;  £1,994 

Lbli  ride  Electrical  Storage  Co.,  Ltd 1,978 

Electrical  Power  Storage  Co.,  Ltd J,060 

Do.  Do,  .,  (alternative;    3,407 

Hart  Accumulator  Co.,  Ltd 9,U3 

Tudor  Accumulator  Co.,  Ltd 2,214 

Ankcai.  BrppLY  or  CAKBOitg. 

Sloan  Electrical  Co..  Ltd accepted,  £1,0*3 

Electrical  Co.,  Ltd,            1,084 

W.  Geipel&Co 1,101 

Ditto,  alternative  (lower  grade  carboni 988 

a,  Braulik 1,187 

Crompton  4  Co.,  Ltd 1,U1 

Siemens  Bros,  Dynamo  Works,  Ltd 1,774 

Electrical  Engineering  and  Equipment  Co.,  Ltd 1,453 

Ship  Carbons,  Ltd ip»rt  only;  428 

Union  Electric  Co.,  Ltd (part  only!  B19 

The  following  tenders  have  been  accepted  for  annual  supplies  of 
coal  to  the  Electricity  Department : — 

Smokeless  Welsh  and  BiTCMisofs  Steam  Coals. 

Bradbury,  Son  &  Co.,  Ltd.— 3'0  tons  London  made  small  Dowlais,  15i.  9d. 
per  ton. 

C,  Franklin— 100  tons  Bwllfa,  24s.  Id.  per  ton;  250  tons  Welsh  CoUiery 
Smalls  Gored  Merthyr,  ISs.  6d.  per  ten  ;  6  0  tons  Grifl  9  yd.  Hard  large, 
21s.  lOd.  per  ton;  700  chaldrons  broken  coke,  12s.  lid  per  chaldrcn ; 
150  chaldrons  unbroken  coke.  Us,  lid,  per  chaldron  :  200  tons  Charlsdeo 
Wal  send  in  1-cwt.  sacks, 25s.  8d.  per  ton  ;  in  2-cwt.  sacks,  248  Sd.perton; 
Newland  Wallsend,  in  1-cwt.  sacks,  25s.  3d.  per  t<n;  in  2-cwt-  sacks. 
S4b.  Sd.  per  ton;  Featherstone,  in  1-ewt.  sack^.  25s.  3d.  per  ton;  and 
2-cwt.  sacks  24s.  8d.  per  ton  ;  25  tons  Tanfleld  (bmith'si,  248.  2d.  per  ton. 

Bickett,  Cockerell  &  Co.,  Ltd,— 200  tons  London  made  small  coal.  14».  6d. 
per  ton. 

BlTUMINOCS  AND   OTHEB   FMALX   CoALS. 

A.  Blackmore  &  Co.— 6, COO  tons  Wemyts  washed  peas,  Ks.  8d.  per  ton. 
Cleeves  &  Co.— 3,001  tons  Cowdenbeath  peas,  15s.  3d.  i>er  ton 
Dinham,  Fawcus  &  Co.,  Ltd.— 5.000  tons  Mansfield  D/S  nuts,  ISs.  6d.  per  ton, 
E,  Foster  &  Co.— 4,000  tons  Ibstock  D/8  nuts,  lis  lid.  per  ton ;  2,000  tons 

ibstock  peas,  16s.  6d.  per  ton. 
Harris,  Hardman  &  Co.,  Ltd.— 3,(J00  tons  Hillhouse  peas,  15s.  3d.  per  ton. 
J.  Hudson  &  Co.,  Ltd. — 5,000  tons  Wemyss  washed  peas,  14s.  8d,  per  ton. 

MaDchester. — The  Tramways  Committee  has  accepted 
the  tender  of  Messrs.  Simons  Carves,  Ltd..  for  the  supply  of  pitch. 

The  Education  Committee  has  accepted  the  tender  of  Messrs. 
W.  P.  Theerman  &  Co.,  Ltd.,  for  an  electric  lighting  installation  at 
the  Municipal  Trades  Sohool. 

The  following  tenders  have  been  accepted  by  the  Electricity 
Committee  : — 

William  Gornall. — For  the  whole  foundations  and  floor  extensions  at  engine 

house,  Ac,  for  15.000-Kw.  turbo-generator. 
W.  T.  Henley's  Te  egraph  Works  Co.,  Ltd.,  B.I.  and  HeUby  Cables.  Ltd.. 
C.  Macintosh  &  Co.,  I  td.,  and  the  Electrical  Engineering  and  Ecjuip- 
ment  Co.,  Ltd.— For  cable. 

Reigate. — The  T.C.  has  accepted  the  tender  of  ilessrs, 
Wilson,  Carter  A:  Pearson,  Ltd.,  for  Nixey  navigation  coal  for  the 
electricity  works,  at  £1  5e.  3d.  per  ton. 

Rotherhani. — The  tender  of  the  Daimler  Co.,  Ltd.,  has 
been  accepted  by  the  Tramways  Committee,  at  £432,  for  the  supply 
of  spares  and  other  accessories  required  for  three  motor- buses. 

St.  Helens. — The  T.C,  has  accepted  the  tender  of  the 
British  Westinghouse  Electric  ''nd  Manufacturing  Co.,  Ltd.,  for  a 
rotary  converter. 

Sheffield. — The  following  tenders  have  been  accepted  by 

the  City  Council :  — 

British  Westinghouse   Co.,   Ltd.— One    motor-driven    surface  condensing 

plant,  capable  of  dealing  with  75,000  lb.  of  exhaust  steam  per  hour, 

£2,647,  and  10  per  cent,  allowance  for  contingencies,  and  with  a  further 

allowance  of  £100  for  the  old  condenser. 
Chatteris    Engineering    Works    Co.— Hand    travelljng   crane    of    15    ton* 

capacity  for  Kolham  Island  power  station,  £375. 
J.  P.  Hall  \-  Son,  Ltd.— One  direct-acting  boil°  -  feed  pump  for  Kelbam 

Island  power  station,  £190. 

Southampton. — The  B.  of  0.  has  accepted  the  tender 
of  Messrs.  H.  C.  Taplin  .':  Sons  for  the  installation  of  the  electric 
light  at  Shirley  Warren  Infirmary,  at  £867. 

South  Shields. — The  Corporation  has  placed  a  contract 
for  Wotan  lamps  for  car-shed  and  oflSce  lighting.  &c.,  and  tantalum 
traction  lamps  for  use  on  cars  for  12  months,  with  Messrs,  Siemens 
Bros.  Dynamo  Works,  Ltd. 

Stockport. — The  Corporation  has  accepted  the  follow- 
ing :— 

16,000  yards  of  8-in.  seU-centiing  conduit,  with  "Stamford"  joints:  Doulton 

and  Co.,  Ltd. 
Field  mag  at :  Lancashire  Dynamo  an*!  Motor  Co.,  Ltd, 
W.  T,  Glover  &  Co.,  Ltd,— Twelve  months'  contiao!  for  cables. 

Sunderland. — The    T.C.   on   "Wednesday   accepted   the 

following  tenders  : — 

Perranti,  Ltd.— Oil  switches  and  meters. 

B.l.  and  He'sby  Cables,  Ltd. — 410  yd.  l.t.  cable. 

Potenix  Dynamo  Co.— Winding  motor  generator. 

Wakefield, — The  Electricity  Committee  has  accepted  the 
tender  of  the  Victoria  Coal  and  Coke  Co.  for  1,000  tons  of  un- 
screened slack. 
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NOTES. 


The  C-2.">0  is  still  Required. — Tnly  iCibh  is  the  closing 

date  under  the  terms  of  Mr.  Rynjr'a  offer.  Unless  that  grentleman 
sees  his  way  to  extend  the  period,  the  matter  will,  we  suppose,  have 
to  close  before  our  next  issue  appears.  We  gfreatly  hope  that  the 
desired  result  will  yet  be  secured.  Will  all  of  our  readers  person- 
ally consider  their  own  position  in  relation  to  the  Electrical  Trades 
Benevolent  Institution,  and  immediately,  or  between  now  and 
Wednesday  next,  either  bring:  their  influence  to  bear  upon  their 
well-to-do  friends,  or  themselves  send,  the  further  £250  required  to 
make  up  this  additional  £1,000  which  the  Fund  must  have,  if  it  is 
to  meet  the  increasingr  demands  that  are  made  upon  it  ' 

Croydon  Tramway    Sports, — In    our   last  issue    we 

referred  very  briefly  to  the  sports  of  the  Croydon  Corporation  Tram- 
ways Athletic  Club,  which  took  place  on  Wednesday,  the  2nd  inst., 
on  the  Brighton  Railway  Co.'s  Athletic  Club's  ground.  Mitoham 
Road.  Prior  to  the  sports,  we,  with  several  members  of  the  tech- 
nical Press,  were  invited  to  meet  the  Metropolitan  Tramways 
managers  and  others  interested  in  the  industry  over  a  most  enjoy- 
able and  well  served  cold  collation  at  Dennett's  Restaurant  in 
George  Street,  with  that  most  genial  of  hosts  and  most  popular  of 
managers,  Mr.  T.  B.  Goodyer,  in  the  chair.  Those  of  us  who 
lunched  (1)  at  the  Norbreck  Hydro  during  the  Blackpool  Confer- 
ence doubtless  made  mental  comparisons  between  the  fare  there 
provided  and  that  placed  before  us  at  Dennett's  ! 

The  Mayor  of  Croydon,  Councillor  S.  Rogers,  and  Mr.  H.  B. 
Blain,  late  of  West  Ham,  spoke  in  the  highest  terms  of  Mr. 
Goodyer's  all-round  excellence  in  everything  he  undertook,  and  we, 
who  know  him,  can  bear  out  all  that  was  said  in  his  praise.  What 
we  specially  like  about  Mr.  Goodyer  is  the  keen  personal  interest 
he  displays  in  all  matters  conducive  to  the  welfare  of  his  employes, 
for  such  friendly  feeling  between  manager  and  men  must  riesult  in 
more  amicable  relations  between  them.  The  capital  Tramways 
Military  Prize  Band,  in  which  he  takes  a  special  pride,  is  a  most 
excellent  organisation  and  reflects  much  credit  upon  the  training 
of  the  bandmaster,  Mr.  W.  Ellis.  Only  the  other  day,  the  Bishop 
of  Southwell  expressed  the  hope  that  another  Carnegie  would  come 
forward  and  subscribe  not  organs,  but  bands,  so  that  they  could 
brighten  life  and  drive  out  insobriety  and  gambling.  Mr.  Goodyer 
understands  the  value  of  a  good  musical  combination  amongst  his 
men. 

After  the  sports,  which,  towards  the  end  of  the  afternoon,  were 
somewhat  marred  by  rain,  a  couple  of  hours  were  spent  in  the 
Croydon  "Empire,"  by  the  kind  permission  of  the  manager  and 
under  our  host's  guidance.  In  one  of  the  comical  "turns,"  a 
'•'  vacuum  cleaner,"  represented  it  was  said  by  a  firm  in  Queen 
Victoria  Street,  showed  up  to  great  advantage  in  clearing  the  stage 
of  cats,  articles  of  ladies'  attire,  &c.  Then  the  train,  and  home, 
after  a  most  pleasurable  day  enjoyed  alike  by  competitors,  guests, 
and  onlookers  generally. 

Production     Hanagers'     Association.  —  The    July 

dinner  will  be  held  at  the  Holborn  Restaurant  to-morrow 
(Saturday),  July  12th,  at  6.45  for  7  p.m.,  the  subject  for  discussion 
being  "  Scientific  Management."  Mr.  Frank  B.  Gilbreth,  of  New 
York,  will  be  the  guest  of  the  evening.  The  dinner  will  be  open 
to  anyone  who  is  interested  in  production  problems.  Tickets,  price 
5s.  each,  can  be  obtained  from  the  hon.  secretary,  Mr.  J.  W. 
Stannard,  Queen  Anne's  Chambers,  Westminster,  S.W.,  or  at  the 
doors  if  previous  notice  of  attendance  is  given, 

Sheflfield  Electrical  Workers'  Wa^es.— According  to 

a  SheflSeld  newspaper,  the  Sheffield  and  district  branch  of  the 
Electrical  Trades  Union  is  organising  its  area  with  a  view  to 
securing  a  rise  of  wages  for  electrical  workers.  The  question  was 
fully  discussed  at  a  meeting  of  the  branch  held  in  the  Foresters' 
Hall.  Sheffield,  last  week.  Mr.  T.  Stewart  (one  of  the  organisers  of 
the  Union)  presided,  and  stated  that  the  electrical  workers  in 
Sheflield  had  not  received  an  advance  in  wages  for  13  years.  At 
present  they  were  paid  8id.  per  hour,  compared  with  9d.  per  hour 
in  such  cities  as  Manchester,  Liverpool  and  Glasgow.  He  urged 
them  so  to  strengthen  their  membership  that  they  would  be  in  a 
position  to  approach  the  employers,  and  bring  their  rate  of  pay  into 
line  with  that  obtaining  in  the  cities  he  had  named.  The  speaker's 
remarks  were  endorsed  by  Messrs.  A.  Rigley  (district  organiser  of 
the  Painters'  Society),  and  H.  Stone  (secretary  of  the  Bricklayers' 
Society). 

Storage  Battery  Litigation  in  the  United  States. 

— The  action  brought  by  the  Electric  Storage  Battery  Co.,  of  New 
York,  against  the  Gould  Storage  Battery  Co.,  for  alleged  infringe- 
ment of  the  Madden  patent,  a  machine  for  making  grids  for 
secondary  batteries,  has  just  been  decided  in  favour  of  the 
defendants  by  the  U.S.  Circuit  Court  of  Appeals. 

Scottish  Electrical   Contractors'  Association.— The 

first  annual  general  meeting  of  the  Electrical  Contractors'  Associa- 
tion of  Scotland  was  held  at  Glasgow.  Mr.  W.  M'Whirter, 
president,  occupied  the  chair.  The  following  officials  were  elected 
for  the  forthcoming  year  : — President,  Mr.  Alexander  Pratt,  Edin- 
burgh ;  vice-president,  Mr.  E.  J.  B.  Lowdon,  Dundee  ;  secretary, 
Mr.  James  M.  Davies,  jun.,  cnartered  accountant,  Glasgow  ; 
solicitor,  Mr.  Walter  Finlay,  W,S.,  Edinburgh. 


British  Trade  with  China.— Prof.  0.  A.  M.  Smith,  of 

Hong-Kong  University,  writes  as  follows  from  St.  Ermin's  Hotel, 
Westminster,  S.W.,  under  date  July  8th  :— 

"  During  the  past  week,  one  of  the  leading  newspapers  in  London 
published  an  editorial  note,  in  which  was  expressed  great  surprise 
at  an  official  statement  that  the  German  trade  in  one  of  the  Pro- 
vinces of  China  had  passed  in  value  that  done  by  the  English. 
Such  statements,  however,  do  not  cause  surprise  out  on  the  Chinese 
coast,  and  I  would  again  venture  to  call  the  attention  of  British 
manufacturers  to  the  fact  that  every  effort  should  be  made  by  the 
Britishers  at  home  to  prevent  these  continual  rumours  and  state- 
ments concerning  the  advance  of  our  trade  rivals  in  the  Far  East. 

"  One  of  the  most  encouraging  signs  of  the  enterprise  of  the 
British  manufacturer  in  the  Chinese  market  is  the  remarkable 
response  which  has  been  made  to  the  appeal  for  equipment  of  the 
University  of  Hong-Kong,  which  you  have  generously  sponsored  in 
the  columns  of  your  journal.     , 

"  During  the  last  few  weeks,  since  my  return  to  the  old  country, 
I  have  found  among  the  many  manufacturers  to  whom  I 
have  been  introduced,  a  definite  determination  to  do  something, 
not  only  in  their  own  trade  interests,  but  because  of  the  Imperial 
prestige. 

"  In  the  last  few  days,  Messrs.  Ferranti,  Ltd  ,  have  presented  a 
12 -panel  power  station  switchboard  complete  ;  Messrs.  Buckton,  of 
Leeds,  a  30-ton  tensile  testing  machine  ;  Messrs.  Mather  &  Piatt, 
various  electrical  motors,  dynamos^  &;c.,  and  Messrs.  W.  F.  Stanley 
a  large  number  of  most  valuable  surveying  instruments. 

"  I  am  also  pleased  to  be  able  to  add  that  I  have  received  an 
intimation  from  the  Colonial  Office,  that  Mr.  Secretary  Harcourt 
has  approved  of  the  request  from  the  Governor  of  the  Colony  of 
Hong-Kong  that  the  Colony  should  make  an  additional  contribution 
to  the  funds  of  the  University,  which  is  specifically  allocated  to 
pay  for  the  salaries  of  two  new  lecturers  in  engineering.  Thus 
British  engineering  firms  will  see  that  the  Government  will  help 
them  in  this  work  if  they  will  show  themselves  to  be  in  earnest. 

"  There  is  still  need  for  further  equipment,  but  I  feel  quite  con- 
fident that  in  a  few  weeks  we  shall  be  able  to  send  the  message  out 
to  the  Britishers  in  the  Far  East  that  the  whole  of  our  engineering 
equipment  has  been  presented  by  firms  at  home,  and  that,  in  addi- 
tion, we  have  received  valuable  contributions  for  our  running 
expenses. 

"  This  success  has  been  only  possible  because  of  the  far-sighted 
policy  of  your  Journal,  and  those  others  who  have  so  splendidly 
helped  in  the  past,  and  who  will,  we  are  confident,  reap  the  reward 
of  the  work  now  being  done.  We  certainly  must  beat  our  trade 
rivals  in  China. 

"  Yours  faithfully, 

"  C.  A.  M.  Smith, 
''  The  Dean  of  the  Facvlty  of  Engineeri'ng, 
"  Hong-Kong  University.'' 

Electricity    Supply    Rifle    League. — The   following 

matches  were  decided  during  June  : — 

St.  James's  (Hocking,  94),  544  ;  Central  (Gaze,  98),  668.  Ilford 
(Wilde  L.  Tufnell,  96),  564  ;  Westminster  (Horley,  98),  573.  Shore- 
ditch  (Weekes,  98),  548  ;  Brompton  (Mugford,  96),  554.  Shoreditch 
(Herbert.  Ebner,  98),  678  ;  Poplar  (Robert,  92),  504.  Brompton 
(Mugford,  Beale,  98),  574  ;  St.  James's  (Strange,  95),  546.  Hackney 
(Self,  Smith,  96),  5.56  ;  Stepney  (Mansell.  Graves,  Barber,  93),  531. 
Hackney  (Smith,  96),  547  ;  Ilford  (R.  Tufnell,  97),  566  ;  Stepney 
(Barber.  94),  540  ;  Central  (Wells,  Gaze,  96),  565.  Poplar  (Randall, 
95),  509  ;  Westminster  (H.  A.  Pearman,  98),  575.  Poplar  (Randall, 
91),  484  ;  Brompton  (Willis,  Furneaux,  96),  559.  The  following  are 
the  positions  to  date  : — 


Shot. 

Won. 

Lost. 

Pointi. 

For. 

Against 

Shoreditch 

8 

7 

1 

14 

4,567 

4,336 

Westminster     .. 

8 

7 

1 

14 

4,562 

4,375 

Ilford     

8 

6 

o 

12 

4,513 

4,330 

Central  

8 

5 

.3 

10 

4,502 

4,368 

Brompton 

8 

5 

3 

10 

4,465 

4,345 

St.  James's 

8 

3 

5 

6 

4,286 

4.407 

Hackney 

8 

2 

6 

4 

4,324 

4,356 

Stepney ... 

8 

1 

7 

2 

4,327 

4,311 

Poplar    ... 

8 

0 

8 

0 

3,761 

4,479 

Parliamentary. — Brighton  Corporatiox  Bill. — The 

Committee  on  Unopposed  Bills  reports  having  passed  the  preamble 
of  the  Brighton  Corporation  Bill,  and  fixed  the  following  periods 
of  time  for  the  repayment  of  loans  authorised  under  the  Bill  : 
lands,  sheds  and  buildings,  underground,  cableways  and  cables 
(£9,000)  40  years  ;  overhead  line  equipment,  shelters,  and  mis- 
cellaneous equipment  (£5,300)  20  years  ;  trolley  vehicles  (£4,900) 
10  years.  The  amount  payable  under  the  Rottingdean  agree- 
ment for  the  acquisition  of  the  Brighton  and  Hove  Co.'s  powers 
to  construct  a  system  of  trolley  vehicles  from  Brighton  to 
Rottingdean  is  fixed  to  be  paid  15  years  from  the  date  of  the  original 
losn. 

Royal  Assent. — The  Royal  assent  has  been  given  to  the  follow- 
ing Acts  : — Crowborough  District  Gas  and  Electricity  Act ; 
Northern  Counties  Electricity  Supply  Co ,  Ltd..  Act  ;  Heme  Bay 
Gas  and  Electricity  Act ;  Dundee  Corporation  (Improvements  and 
Tramways)  Act ;  S.  Staffs.  Mond  Gas  (Power  and  Heating)  Co.'s  Act  ; 
Cleveland  and  Durham  County  Electric  Power  Act. 

Various  Bills. — In  the  House  of  Lords  on  July  3rd  the 
Mexborough  and  Swinton  Tramways  (Railless  Traction)  Bill  was 
read  a  seoond  time. 
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The   Kelvin   Memorial  at   Westminster  Abbey.— 

On  Tuesday  next,  15th  inHt.,  at  3  p.m.,  the  dedication  will  take 
place  in  Westminster  Abbey  of  a  window  in  memory  of  Lord  Kelvin. 
The  window,  which  is  the  result  of  action  taken  by  engineers  in 
the  British  Dominions  and  the  United  States,  has  been  placed  in 
the  North  Aisle  of  the  Nave,  in  close  proximity  to  the  one  erected 
in  1909  by  civil  engineers  to  the  memory  of  Sir  Benjamin  Baker, 
and  has  been  designed  and  made  by  the  same  artist,  Mr.  J.  N. 
Comper.  The  chief  features  of  the  design  are  : — At  the  head  of 
the  window  is  a  cinquefoil  containing  the  arms  of  Henry  V,  and 
his  badges  of  the  Swan  and  Antelope,  as  represented  on  his  Chantry 
in  the  Abbey.  The  lights  contain  two  large  figures  under  canopies, 
both  lights  being  framed  with  borders,  having  niches  holding  16 
statuettes  and  ]'^  shields  relating  to  them.  In  the  left-hand  light 
is  the  figure  of  King  Henry  V  in  armour  (d.  1422)  ;  in  the  right- 
hand  light  is  that  of  Abbot  William  Colf^hester  vested  as  in  the 
effigy  on  his  tomb  in  the  Abbey  (d.  142  0.  Within  the  canopy  above 
the  King  is  a  picture  of  his  Coronation.  The  design  also  includes 
a  number  of  other  heraldic  devices  relating  to  the  connection  of 
Henry  V  with  the  Abbey.  In  front  of  the  pedestals  of  the  two 
large  figures  are  tablets  held  by  angels,  containing  the  words  : — 

1.  In  Memory  of  Baron  Kelvin  of  Largs. 

2.  Engineer,  Natural  Philosopher,  B.  1824,  D.  1907. 

And  beneath  these  again  are  the  arms  of  Lord  Kelvin  and  of 
Glasgow  University.  A  special  service,  with  music,  is  being 
arranged  by  the  Abbey  authorities,  and  Mr.  R.  Elliott-Cooper, 
President  of  the  Insticution  of  Civil  Engineers,  will  make  the 
formal  presentation  of  the  window  on  behalf  of  the  donors. 

Members  of  the  American  Engineering  Societies  and  of  the 
Canadian  Society  of  Civil  Engineers  who  may  be  in  London  at  the 
time  are  invited  to  attend  the  dedication  ceremony,  whether  they 
subscribed  to  the  cost  of  the  window  or  not,  and  they  may  obtain 
cards  of  admission  by  writing  before  Monday,  July  14th,  to  the 
Secretary  of  the  Institution  of  Civil  Engineers,  12,  Dartmouth 
Street,  Westminster,  S.W. 

Foreign  Trade  in  June. — During  the  month  of  June 

this  year  imports  advanced  in  value  by  151  per  cent ,  exports  by  22'4 
per  oent.,  and  re-exports  by  48"8  per  cent.  In  the  corresponding 
period  of  1912,  it  must  be  borne  in  mind,  the  London  Transport 
Strike  was  seriously  affecting  shipping  on  the  Thames.  From  the 
published  statistics  we  gather  the  following  relating  to  the 
electrical  and  machinery  trade  : — 


Imports. 

Electrical  goods  and 
apparatus,  excluding 
machinery  and  insu- 
lated wire    ... 

Machinery     ... 

Exports. 

Electrical  goods  and 
apparatus,  excluding 
machinery  and  insu- 
lated wire    ... 

Machinery 


Montli 

of 
June. 
£, 


Inc. 

or 
dec. 

£ 


121,261    +   30,399 


Six 

months, 

1913. 

£ 
764,129   -♦- 


Inc. 

or 
dec. 

£ 
24,308 


595,245  +   51,393     3,757,738  -f    330,363 


301,454  -  20,125     2,682,811  4-    616,478 
3,233,910  -f674,386  18,424,543   -|-2,735,357 


Fatalities. — At  Redruth  (Cornwall)  an  inquest  was  held 
relative  to  the  death  of  Frederick  Thomas  Crowe,  40  years  of  age, 
the  Cornwall  Electric  Power  Co.'s  assistant  manager,  who  died  from 
injuries  received  by  being  thrown  from  a  motor-cycle  at  East  Hill, 
Tucking  Mill.     Verdict  "  Accidental  Death." 

Charhs  Westbury  Wakelin(27),  of  Hulme,  electrical  engineer,  was 
killed  on  Tuesday  last  week  at  the  Partington  Iron  and  Steel  Works, 
Irlam.  The  deceased,  who  was  employed  by  Messrs.  Simon-Carves, 
Ltd.,  engineers,  Manchester,  who  are  erecting  coke  ovens  at  the 
works,  was  engaged  on  a  scaffold  in  the  ammonia  house  when,  from 
s  )me  unexplained  cause,  he  fell  and  alighted  on  the  floor,  27  ft. 
bslow.  In  his  descent  his  head  struck  an  iron  girder,  and  his  skull 
w£s  fractured.    Verdict  "Accidental  Death." 

An  inquest  was  held  at  Weston-super-Mare  regarding  the  death 
of  Reginald  J.  Clark,  an  employe  of  the  Weston  Electric  Lighting 
Co.  The  evidence  showed  that  Clark,  with  other  employes,  had 
been  engaged  in  removing  a  cable,  which  supplied  power  from  the 
company's  works  to  the  Milton  drainage  scheme,  from  the  upright?. 
While  he  was  on  the  top  rung  of  a  ladder  placed  against  one  of  the 
posts,  the  copper  wire  attaching  the  cable  to  the  insulator  broke, 
and  the  post,  relieved  of  the  strain,  flew  back  into  position,  throwing 
deceased  down.  The  deceased  received  a  compound  fracture  of  the 
thighbone,  which  was  splintered.  At  the  hospital  the  bone  was 
wired,  but  septic  poisoning  setting  in,  the  limb  had  to  be  amputated, 
deceased  expiring  as  soon  as  this  operation  had  been  completed. 
The  jury  returned  a  verdict  of  "Accidental  Death,"  and  suggested 
that  in  future  the  tower  wagon  should  be  used  for  such  work  as 
deceased  was  employed  in,  and,  failing  this,  the  employe  should  be 
fastened  to  the  post  by  a  strap. 

Edna  Electric  Lamp  Dispute.— In  the  City  of  London 

Court  on  Tuesday,  before  Judge  Rentoul,  K.C.,  a  claim  was  made 
by  Messrs,  Louis  Schloss  k  Co.,  metallic-filament  lamp  manufac- 
turers, 110,  Cannon  Street,  EC,  against  Mr.  L  S.  Anderson,  elec- 
trical engineer,  15,  Howden  Place,  Leeds,  formerly  of  54,  Shoreham 
Street,  Sheffield,  to  recover  £12  4s.  Gd.  for  Osram  lamps  supplied, 
Mr,  Morley  appeared  for  the  plaintiffs.  The  Judge  said  the 
defendant  had  written  to  say  that  the  plaintiffs'  claim  was  in 
respect  of  Edna  electric  lamps,  the  bulk  of  which  were  received  on 
February  10th  from  abroad.      At  the  time  when  the  lamps  were 


supplied  by  the  plaintiffs  they  fplaintiff-))  were  bein?  procecated 
by  the  Onram  Lamp  Work".  Lt/J..  defendant  added,  for  infrintremHit 
of  patents  in  the  mar  1  Kale  of  the  E/lna  Ian  "i 

February  7th  Mr.  .lu  i    Lady,  in  Ihfe  Chanctry 

had  befure  him  a  motion  to  restrain  the  plaintiffs  from  mtringiat: 
the  patenti).  On  March  7th  the  Judge  (rranted  an  interim  io junc- 
tion of  restraint  in  the  manufacture  and  aale  of  the  lamps.  The 
injunction  was  ultimately  granted,  and  an  order  made  for  the 
delivery  up  of  the  infringing  articles.  He  Bubmitt«d,  Ihertfore, 
that  the  lamps  now  cued  for  could  not  be  Bold  by  the  plaintiffa, 
and  that  the  plaintiffs  were  not  entitled  to  payment.  Farther, 
the  lamps  were  very  defective  in  character,  aa  althoagh  atated  to 
bum  an  average  of  1  500  honr^,  their  average  life  was  Um  than 
5ii  burning  hours.  He  had  to  replace  most  of  those  lamps  with 
another  make,  at  his  own  expense.  In  fact,  the  Edna  lampe  injured 
his  lamp  trade  in  Sheffield  so  badly,  that  he  had  in  conaeqaence  to 
give  up  business  there.  Mr.  Morley  said  that  the  lampe  were  sold 
long  before  the  proceedings  referred  to  hj  the  defendant.  Jadg^e 
Rentoul  said  that  of  course  what  the  defendant  said  wan  mbbi«h,  and 
had  nothing  to  do  with  the  matter.  Mr.  Morley  said  that  at  most 
defendant  could  have  raised  a  counterclaim,  but  that  he  had  not 
done.  Judge  Rentoul  said  that  the  defendant  had  ai-ked  for  an 
adjournment.  If  he  were  a  solvent  man  he  would  grant  it.  Mr. 
Morley  added  that  his  clients  had  grave  doubts  aa  to  whether  they 
would  recover.  Mr.  Schloss  having  proved  his  case,  judgment  was 
given  for  the  plaintiffs  for  the  amount  claimed,  with  costs. 

Copper. — Visible  supplies  at  the  end  of  Jane,  though 
not  decreasing  so  rapidly  aa  in  the  early  part  of  the  year,  are  by 
no  means  high.  Messrs.  H,  R.  Merton'a  statistical  circular  shows 
stocks  in  England  and  France  and  afloat  thereto  from  Chile  and 
Australia,  28,142  tons  ;  European  stocks  39,460  tons.  The  decrease 
in  English  stocks  during  the  month  has  been  1,291  tons.  Karopean 
arrivals  from  America  have  been  low,  and  the  quantity  received 
by  England  and  France  from  Spain  and  Portugal  is  exceptionally 
small.  Chile  shipments  are  below  the  average,  and  Australian  the 
same.  Total  deliveries  at  35,896  tons  are  the  lowest  since  last 
September,  but  the  heavy  figure  of  the  preceding  month  pointed  to 
a  decrease  in  this.  At  the  end  of  May  American  stocks  stood  at 
30,122  tons,  a  decrease  of  3,606  tons  on  the  preceding  month.  The 
world's  visible  supplies  were  7t>,:Uj9  tons,  showing  a  lose  of  7, i'47 
tons  on  the  figure  for  the  end  of  April. 

Appointments  Vacant, — Assistant  master  in  the  Elec- 
trical Engineering  Department  of  the  Polytechnic,  Regent 
Street,  W.  (£150)  ;  instrument  maker  and  electrician  for  Hong- 
Kong  University  (£200  -I-  £1U0  house  allowance).  See  our  adver- 
tisement pages  to-day. 

Annual  Outinjrs. — The  Linolite  Co.  had  their  annual 
outing  on  Saturday  last,  the  oflBce  and  works  staffs  leaving  Victoria 
Station  at  G.45  a.m.  for  Heme  Bay.  The  weather  was  favourable, 
and  the  party,  after  indulging  in  boating  and  swimming,  lunched 
at  Messrs.  Borst's  picturesque  tea  gardens  on  the  Lees.  In  the 
afternoon  the  interesting  ruins  of  Reculver  Towers,  which  date 
back  to  the  Roman  period,  were  explored.  Tea  was  served  in  the 
summer  houses  on  the  lawn  of  the  above  gardens,  the  party 
returning  to  London  by  the  8.40  p.m.  train,  alter  a  most  enjoyable 
day.  Mr.  R.  L.  Matthews,  the  assistant  manafetr,  was  present,  but, 
to  the  regret  of  all,  Mr.  A.  S.  E.  Ackermann,  the  engineer  to  the 
company,  was  unavoidably  absent,  he  having  left  a  few  days  pre- 
viously for  Egypt,  as  already  announced  in  our  columns. 

The  Tunbridge  Wells  Corporation  electricity  works  staff  and 
employes,  accompanied  by  the  local  wiring  contractors — always  a 
happy  feature  of  the  Tunbridge  Wells  festivities — went  for  their 
annual  outing.  Margate  was  visited,  and  the  party  was  met  there 
by  the  chief  electrical  engineer,  Mr.  R.  N.  Torpy.  who  was  just 
returning  from  a  visit  to  Ghent  Exhibition.  Luncheon  at  the 
Popular  Restaurant  was  followed  by  some  of  the  party  with  a  sail 
in  the  Moss  Bose,  after  which  tea,  the  j  >y-wheel,  and  sou^s  and 
speeches  in  the  saloon  on  the  return  journey,  were  all  parts  of  the 
programme.  Mr.  Torpy  said  how  glad  he  wa-^  to  see  the  con- 
tractors at  their  tenth  outing.  Other  speakers  were  Mr.  J, 
Bemrose,  Mr.  J.  B.  Strange  and  Mr.  H.  A.  Stonham  (for  the  con- 
tractors). Thanks  were  accorded  to  Mr.  Hayden  for  arranging 
the  programme. 

The  employes  of  Messrs.  Page  i:  Miles,  Ltd.,  of  Brjhton  and 
Worthing,  accompanied  by  the  chairman.  Councillor  J.  W.  Penfold  ; 
inatiaging  directors,  Messrs.  E.  J.  Page  and  H.  J.  Miles  ;  secretary,  Mr, 
A.  0.  Gansou  ;  and  works  manager,  Mr.  J.  T.  Baker,  held  their  annual 
outing  on  Saturday  last.  Starting  from  C>0.  Western  Road,  at  7  o'clock 
in  motor  coaches  provided  by  the  Brighton,  Hove  and  Preston 
Omnibus  Co.,  they  proceeded  to  Washington,  having  breakfast  at 
the  Bm^rell  Arms,  after  which  they  journeyed  to  the  Swan  Hotel, 
at  Fittleworth,  the  headquarters  for  the  day.  Sports  were  indulged 
in,  the  prizes  having  been  given  by  the  directors  and  friends.  At 
the  dinner  which  foUowed,  the  toast  of  "The  Firm  "  was  proposed 
by  Mr.  F.  Patching,  and  responded  to  by  the  chairman,  who 
mentioned  that  a  new  branch  of  the  firm  was  about  to  be  started 
in  Evstbourne.  The  visitors  were  toasted  on  the  proposition  of 
Mr.  H.  J.  Miles,  who  mentioned  that  on  this  the  twenty-third 
outing  they  numbered  nearly  80.  At  the  first  outinsr  they  ever 
had  there  were  16,  and  out  of  that  16,  eight  were  present  on  thia 
occasion.  This  was  responded  to  by  Mr.  Wilson  in  a  very 
humorous  speech,  and  the  health  of  Mr.  J.  T.  Baker  was  proposed 
by  Mr.  Lowe.  After  the  prizes  had  been  presented,  the  party 
returned  home.  The  arrangements  for  the  day  were  made  by  the 
works  manag^er,  Mr.  J.  T.  Baker. 
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The  Merthyr  Eleotrio  Traction  and  Lijf  hting  Oo.  had  a  very  sue- 
oessful  annual  outinp  to  Parkmill,  Qower,  recently.  They  were 
conveyed  from  Merthyr  to  Gower  in  motor  char-i-bancs  and  cars. 
Mr.  G.  J.  Summerville,  chairman  of  the  company,  and  Mr.  S.  J. 
Clements,  the  secretary,  were  present.  Mr.  H.  Kinp,  late  traffic 
superintendent  of  the  company,  was  presented  with  a  testimonial  by 
the  company's  employes  and  staff,  upon  his  leaving  Merthyr  to  take 
up  his  duties  as  traffic  manager  on  the  Aberdare  new  tramways. 

The  G.E.C.  Head  Office  Fire  Brigade  held  their  first  annual  outing 
on  July  5th,  when  the  members,  under  the  command  of  their 
captain,  Mr.  W.  H.  Snowden,  and  accompanied  by  their  instructor, 
Mr.  Riley  (late  of  the  Metropolitan  Fire  Brigade),  visited  Windsor. 
The  weather  was  not  exactly  on  its  best  behaviour,  but  having 
been  trained  to  brave  the  dangers  of  fire,  the  brigade  was  not  to  be 
daunted  by  the  steady  downpour  of  water.  On  arrival  at  Windsor, 
a  brake  was  chartered  and  visits  were  paid  to  some  of  the  most 
interesting  spots  in  Windsor  Great  Park  and  Windsor  Forest.  On 
returning'  to  the  hotel,  full  justice  was  done  to  an  excellent  repast, 
which  was  followed  by  an  impromptu  concert.  After  an  hour  or 
so  on  the  river  in  the  evening,  the  party  wended  their  way  home- 
wards, having  had,  in  spite  of  the  rain,  a  very  enjoyable  time. 

The  employes  of  the  Western  Electric  Co  ,  Ltd.,  had  their  annual 
outing  to  Heme  Bay  on  Saturday,  June  28th.  About  950  went  to 
Heme  Bay  by  the  Yarmout/i  Belle,  while  hundreds  more  went  by 
train.  A  sports  meeting  was  held  in  the  Recreation  Ground,  High 
Street,  during  the  afternoon.  Selections  were  played  by  the  Western 
Electric  Brass  Band,  under  the  direction  of  Mr.  T.  Pender,  The 
prizes  were  presented  by  Mr,  C,  L,  Rice, 
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The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central   Station    Officials. — The  Bolton    Electricity 

Committee  on  Monday  appointed  Mr.  W.  J.  Wood  borough  electrical 
engineer,  in  the  place  of  Mr.  A.  A,  Day,  who  has  resigned  through 
ill-health.  Mr.  Wood  has  been  in  the  service  of  the  Corporation 
since  1901,  and  has  latterly  performed  Mr,  Day's  duties.  His 
salary  commences  at  £400,  rising  to  £600  per  annum, 

Mb.  S.  Forbes  Boyd,  of  Didsbury,  has  been  appointed  assistant 
superintendent  of  the  wiring  and  fittings  department  of  the 
Sheffield  municipal  electricity  undertaking  (owing  to  the  resigna- 
tion of  Mr,  H.  G.  Bennett)  at  £150  per  annum,  rising  by  biennial 
increments  of  £10  to  £180  per  annum. 

Me.  F.  E.  Spencer,  at  present  station  superintendent,  has  been 
appointed  chief  assistant  electrical  engineer  to  the  Birkenhead 
undertaking. 

The  St,  Helens  Electricity  Committee  has  appointed  Me,  W.  A. 
JOYNSON,  of  St,  Helens,  as  mechanical  engineer  at  the  electricity 
works. 

Mb.  a,  G.  Cross,  of  the  Newcastle-on-Tyne  Electric  Supply  Co., 
Ltd.,  has  been  appointed  shift  engineer  at  the  Avonmouth  sub- 
station of  the  Bristol  Corporation  electricity  department,  which 
vacancy  was  recently  advertised. 

Me.  J.  P.  Meiklejohn,  who  has  been  chief  assistant  engineer 
to  the  Penarth  Electric  Lighting  Co.,  has  been  appointed  managing 
engineer  in  place  of  Mr.  H,  Cameron,  who  has  resigned  on  account 
of  ill-health. 

The  Gillingham  (Kent)  Town  Council  has  appointed  Me.  D.  W, 
RiTSON,  recenty  charge  engineer  at  Ebbw  Vale,  as  assistant  elec- 
trical engineer. 

The  Morley  T.C.  has  appointed  Mb.  P,  B,  Weight  as  engineer-in- 
charge  at  the  Electricity  Works. 

The  Crewe  T,C.  on  July  2nd  adopted  the  recommendation  of  the 
General  Purposes  Committee  to  increase  the  salary  of  Me.  H.  H, 
Denton,  chief  electrical  engineer,  from  £300  to  £350  per  annum, 
and  that  of  the  assistant  electrical  engineer,  Mr.  J.  J.  Hooley, 
from  £150  to  £175. 

Tramway  Officials. — Last  Friday  evening  the  members 

of  the  Metropolitan  Association  of  Electric  Tramways  Managers 
entertained  Mr  H.E.Blain,  their  latechairman,todinneratthe  Muni- 
cipal and  County  Club,  Whitehall  Court,  S  W,,  when  there  were  present 
Messrs.  Ullmann  (East  Ham),  vice-chairman  ;  Fell  and  Bruce 
(L.C.C.)  ;  Schofield  (Leyton)  ;  Harvey  (Ilford)  ;  Coveney  (Erith)  ; 
Stokes  (Bexley)  ;  Murray  (Walthamstow)  ;  Hammond  (M.E.T.); 
Mason  (South  Met.)  ;  and  Goodyer  (Croydon),  hon  secretary.  Mr. 
H.  England  (Wakefield)  was  also  present.  Mr.  Ullmann,  in  pro- 
posing the  toast  of  the  evening,  and  expressing  the  general  regret 
of  all  present  at  the  circumstances  which  had  brought  about  Mr. 
Blain's  severance  from  Metropolitan  Municipal  Tramways  operation, 
and  more  particularly  his  connection  with  their  Association,  of 
which  he  was  the  chairman  and  prime  founder,  spoke  feelingly  of 
the  many  excellent  qualities  possessed  by  their  guest.  He  stated 
that  no  tramways  manager  in  the  metropolitan  area  had  done  more 
to  support  the  usefulness  of  the  Association  and  the  most 
cordial  relationship  of  its    members,   than  had   Mr.   Blain,    Mr. 


Goodyer,  in  supporting  the  views  expressed  by  Mr.  Ullmann 
stated  that,  as  hon,  secretary  of  the  Association  for  several  years 
past,  and  also  in  connection  with  many  other  matters,  he  had  been 
in  very  close  touch  with  Mr,  Blain,  and  would  look  upon  that  gentle- 
man's departure  as  a  personal  loss.  While  congratulating  him 
upon  the  excellent  appointment  he  had  secured,  he  stated  that  his 
new  employers  would  find  that  they  had  gained  a  "  real  live  man." 
Mr.  Fell,  Mr,  Bruce,  Mr.  England,  and  others,  also  bore  testimony 
to  Mr.  Blain's  excellent  abilities.  Mr.  Blain,  in  response,  referred 
to  the  good  work  which  had  been  accomplished  from  time  to  time 
by  the  Association,  and  expressed  his  keen  appreciation  of  the  very 
kindly  feeling  which  had  prompted  the  holding  of  that  function, 
and  which,  he  affirmed,  had  characterised  the  whole  of  their 
mutual  relationship  during  the  10  years  he  had  been  amongst  them 
in  the  area.  He  expressed  his  genuine  pleasure  at  the  good  fellow- 
ship and  warmth  of  personal  friendship  extended  to  him,  and 
stated  that  he  would  be  very  sorry  if  any  change  he  had  made 
implied  the  breaking-away  from  such  genial  ties. 

The  Bolton  Tramways  Committee  has  appointed  Mr.  J.  Babnaed, 
who  has  been  acting  as  traffic  superintendent,  to  the  post  of  tram- 
ways general  manager,  at  a  salary  of  £400,  rising  to  £6C0.  He 
has  been  in  the  employ  of  the  Corporation  13  years. 

The  electricity  and  tramways  staff  at  Doncaster  have  presented  a 
marble  clock  and  pair  of  bronzes  to  Me.  R,  Cook,  of  the  tramway 
staff,  on  his  resignation. 

General. — Mr.  Geo.  Schultz,  engineer  and  manager  of 
the  Netting  Hill  Electric  Lighting  Co.,  Ltd.,  having  retired  after 
23  years'  service,  has  been  presented  by  the  directors  and  staff  with 
a  silver  salver  suitably  inscribed.  The  presentation  was  made  by 
Sir  William  Crookes,  O.M.,  F.R.S.,  the  chairman  of  the  company. 
Me.  R.  G.  Rawkins  (secretary  for  the  past  20  years)  has  been 
appointed  manager  and  secretary,  and  Mb.  A.  P.  McDouall 
(assistant  to  Mr.  Schultz  for  16  years)  has  been  appointed  chief 
engineer, 

Mb,  W,  Ldnn,  A,M.I.E.E.,  has  resigned  his  position  after  seven 
years  as  supervising  engineer  for  outside  contracts  for  Messrs, 
Siemens  Bros.  &  Co.,  Ltd.,  Woolwich,  and  sailed  on  July  9th  to 
settle  in  San  Francisco. 

On  Monday  Pbof.  E.  Ruthebfoed  was  elected  a  member  of  the 
Royal  Institution, 

On  the  occasion  of  his  marriage  to  Miss  E,  M,  Brookhouse,  Me. 
Habold  Luckin  has  been  presented  by  the  staff  of  Messrs,  Cromp- 
ton  &  Co,,  Ltd,,  of  Chelmsford,  with  a  canteen  of  cutlery. 

Me,  Philipp  Laubach,  late  manager  switchgear  department, 
Electrical  Engineering  and  Equipment  Co,,  has  now  taken  up  the 
position  of  manager  to  Messrs.  Morris  &  Lister  (London),  Ltd.,  3  and 
4,  Palace  Chambers,  Bridge  Street,  Westminster,  S,W, 

Me,  H,  J,  Butteefield,  assistant  engineer  to  the  Oxford  E,L. 
Co.,  Ltd.,  has  resigned  after  15  years'  service,  to  join  the  firm  of 
Hill,  Upton  &  Co.,  electrical  engineers,  of  George  Street,  Oxford. 
The  directors  and  staff  of  the  company  have  presented  Mr.  Butter- 
field  with  an  inscribed  gold  watch,  which  was  handed  to  him  by 
Sir  Henry  Mance,  chairman  of  the  company,  who  wished  the 
recipient  every  success  in  his  new  business  of  electrical  contractor. 

Obituary. — The  death  is  announced  from  Heidenheim, 
Wurtemburg,  of  De.  Feiedbich  Von  Voith,  head  of  the  firm  that 
makes  the  well-known  Voith  turbine. 

Will, — The  late  Mr.  John  Saxby  (Saxby  &  Farmer), 
of  railway  signalling  fame,  left  £55,583, 


NEW    COMPANIES    REGISTERED. 


Delabole  Electric  Lighting  and  Supply  Co..  Ltd.  (129,917). 

— This  company  was  registered  on  July  3rd,  with  a  capital  of  ;£1,500  in  Ss.Eharep, 
to  carry  on  the  business  indicated  by  the  title.  The  subscribers  (with  one 
share  each)  are  :— H.  Spragg,  High  Street,  Delabole,  quarryman  ;  J,  D.  Staoey, 
Pengelly,  Delabole,  vaoman ;  R,  Pearce,  School  House,  Delabole,,  school- 
master ;  8,  Badcliffe,  Bochhead,  Delabole,  baker ;  J,  Haley,  Medrose,  Dela- 
bole, fc.x-polioe  constable :  J,  Stephens,  Delabole,  butcher ;  M.  J.  Wells,  3, 
lamar  Terrace,  Launceston,  managing  director  of  Old  Delabole  Slate  Co., 
Ltd,  Minimum  cash  subscription,  £200.  The  number  of  directors  is  not  to  be 
less  than  three  or  more  than  seven  ;  the  first  are  M.  J.  Wells,  F.  L.  Houghton, 
W.  H.  Hawke,  Rev.  E.  Pollock,  R.  Pearce,  8.  Badoliffe  and  J,  Stephens. 
Registered  by  A,  J,  Vere-Bass,  30,  Budge  Row,  E.G. 

Eclipse  Electric  Sign  Co.,  Ltd.  Cl29.8fi6). — This  company  was 
registered  on  July  1st,  with  a  capital  of  £15,000  in  £1  shares,  to  carry  on  the 
business  of  manuf-icturers  of,  ngencs  for  and  dealers  in  electrical  machinery  of 
all  kinds,  and  to  adopt  an  agreement  with  Victor  Von  Vangel.  The  subscribers 
(with  one  share  each)  are  :  C.  Black,  Aston  Grays,  Pinner,  secretary  ;  R.  L, 
Urquhart,  Tavistock  Hotel,  W.C,  gentleman.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  Ave  :  the  subscribers  are 
to  appoint  the  first;  qualification  £100  ;  remuneration,  £100  each  per  annum 
(chairman  £150).    Registered  office,  Empire  Bouse,  Piccadilly,  W. 

Lester  B.  Betts  &  Co.,  Ltd.  (129.952)— This  company  was 
registered  on  July  4ih,  with  a  capital  of  £1,600  in  £1  shares,  to  carry  on  the 
business  of  electrical,  mechanical,  constructional  and  consulting  engineers, 
founders,  japanners,"  electroplaters,  contractors,  iron  and  steel  merchants, 
cycle  dealers,  &c.,  and  to  adupt  an  agreement  with  Lester  B.  Betts.  The 
subscribers  (with  one  share  each)  are ;  A.  B.  Robinson,  30,  Whitefriars 
Crescent,  Westoliff-on-8ea,  engineer ;  Lester  B.  Betts.  92,  Eccles  Road, 
Lavender  Hill,  8.W..  electrical  engineer.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  two  or  more  than  Ave ;  the  first  are  A,  E. 
Robinson  and  Lester  B,  Betts  ;  qualification  of  first  directors,  60  ordinary 
shares;  of  others,  100  shares.  Registered  by  Richmond,  Gilberts  Pratt,  18, 
Walbrook,  E.G. 
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Jackson  Electric  Stove  Co.,  Ltd.  (129.82'0.— This  company 

was  registered  on  June  28th,  with  a  capital  of  £10,000  in  ill  shareH  (8,000  pre- 
ferenoe),  to  carry  on  the  buaineas  of  manufacturerB  of  electrical,  heating  and 
cooking  apparatus,  gnnnral  electrical  envincerH,  &o.,  and  to  adopt  an  agree- 
ment with  Ej.  W.  Brighten.  The  Bubaoribnrs  (with  one  share  each)  are  :  — 
B.  W.  Brighten.  4,  Mitre  Court,  Temple,  E.G.,  solicitor  ;  F.  H.  Williams,  87, 
Nortbbrook  Road,  Ilford,  electrical  englaoer.  Priva'.o  company.  The  number 
of  directorH  Ig  not  to  be  less  than  three  or  more  than  five  ;  the  first  are 
B.  W.  Brighton  (permanent  chairman)  and  F.  U.  William'),  So  long  as  T.  and 
J.  Jackson,  Ltd  ,  hold  not  less  than  2  030  shares  thoy  m>ty  appoint  a  director  ; 
qualification,  £60;  remuneration  of  chairman,  je25  ;  of  other  directors,  £0  each 
per  annum.    Registered  office,  88,  Blandford  Street,  Baker  Street,  W. 

Scottish  Midlands  Electricity  Supply,    Ltd.  (8,7 IG).— This 

oompaoy  was  registered  in  Edinburgh  on  June  24tb,  wUb  a  capital  of 
je20,000  in  £1  shares,  to  carry  on  the  business  of  an  electric  light,  heat  and 
power  supply  company.  The  subsoribnrs  are  ;— A.  H.  Beatty,  CG,  Queen  Street, 
E.G.,  contractor,  200  sharefl;  W.  S.  Swinton,  King's  Avenue,  Hroml'^y,  Kent, 
company  secretary,  200  shares;  H.  L.  Williams,  Copthorne,  Worcester  Park, 
engineer,  200  shares ;  C.  Don,  63,  Castle  Street,  Pldioburgh,  engineer,  1)00 
shares:  T.  Tauser,  8,  Upper  Gilmore  Place,  Edinburgh,  clerk,  100  shares; 
R.  P.  Shepherd,  16,  Charlotte  Square,  Edinburgh,  W.H  ,  ;J00  shares;  I.  G.  A. 
Murray,  63,  Castle  Street,  Edinburgh,  secretary  of  public  company,  100  shares  ; 
J.  R.  Liittle,  IB,  Charlotte  Square,  Edinburgh,  secretary  of  public  company, 
.100  shares.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
four,  the  first  are  J.  R.  Little,  G.  Don  and  R.  F.  Shepherd  ;  qualiflcation,  100 
shares.    Registered  office,  63,  Castle  Street,  Edinburgh, 

Galashiels    and     District     Electric    Supply    Co.,    Ltd. 

8,717).— This  company  was  registered  in  Edinburgh  on  June  24th,  with  a 
capital  01  £30,000  in  £1  shares,  to  carry  on  the  business  of  an  electric  light, 
heat  and  power  supply  company.  The  subecribers  are  :— A,  J,  Sanderson, 
Knowepark,  Qalashiels,  manufacturer,  250  shares  ;  A.  Fairgrieve,  Maplehurst, 
Galashiels,  manufacturer,  250  shares;  H.  Sanderson,  Rylands,  Qalashiels, 
manufacturer,  250  shares:  A.  Brown,  Maryfleld,  Galashiels,  manufacturer, 
260  shares  ;  J.  Wishart,  23,  Rutland  Street,  Edinburgh,  solicitor.  1  nhare; 
I.  0.  A.  Murray,  63,  Castle  Street,  Edinburgh,  teoretary,  1  share;  T.  Tauser, 
63,  Castle  Street,  Edinburgh,  clerk,  1  share.  The  number  of  directors  is  not 
to  be  less  than  two  or  more  than  five  ;  the  first  are  G.  Balfour,  A.  Fairgrieve, 
and  H.  Handerson ;  qualifioation,  100  shares.  Registered  office,  23,  Rutland 
Street,  Edinburgh. 

Aiitokal  Syndicate,  Ltd.  (129  688). — Registered  June  2l8t,  by 
Faithfull  &  Owen,  58,  Lombard  Street,  E  C.  Capital,  £50,000  in  £1  shares 
(20,000  pref.).  Objects:  To  carry  on  the  business  of  engineers,  manufacturers 
of  appliances,  &c ,  to  acquire  certain  patents  for  inventions  relating  to 
calculating  machines,  and  to  adopt  agreements  (1)  with  E.  R.  Clark  and  E.  R. 
Debenham,  and  (2)  with  the  said  B.  R.  Clarke.  The  signatories  (with  one 
share  eaoh)  are  :— W,  H.  Alexander,  91,  Wimpole  Street,  W.,  secretary ;  F. 
Owen,  58,  Lombard  Street,  E.G.,  solicitor.  Private  company.  The  first 
directors  (to  number  not  less  than  two  or  more  than  five)  are  E.  R.  Debenham 
and  E.  R.  Clarke  (both  permanent,  subject  to  holding  5.000  ordinary  shares) ; 
remuneration  as  fixed  by  the  company.  Registered  ofQce,  152^,  Blackfriars 
Road,  Southwark,  S.E. 

S.  Gillitt,  Ltd.  (129,743). — This  company  was  regristered  on 
June  24 ^h,  with  a  capital  of  £10,010  in  £1  shares,  to  take  over  the  business 
carried  on  at  Newoastle-onTyne,  by  S.  Gillitt,  and  to  carry  on  the  business  of 
electricians,  engineers,  manufacturers  of,  and  dealers  in,  electrical  appliances, 
novelties  and  specialities  and  mathematical  and  philosnpbioal  instruments, 
hardwaremen,  &o.  The  subscribers  (with  one  share  each)  are  :  —8.  Gillitt,  1, 
Clifton  Ville,  South  Gosforth,  Northumberland,  el^ctrical  engineer;  W.  H.  D. 
Arthur,  Oakland  House,  High  West  Jesmond,  Newcastle-on-Tyne,  gentleman. 
Private  company.  The  directors  are  to  number  not  less  than  two  or  more 
than  five,  8.  Gillitt  is  one  of  the  first :  qualiSoation,  100  bhares  ;  remuneration 
of  first  directors,  £200  per  annum.  Solicitors,  Maughan  and  Hall,  Newcastle- 
on-Tyne.    Registered  ofBoe,  33,  Great  Market  Street,  Newcastle-on-Tyne. 


CITY    NOTES. 


Electric  Construction  Co.,  Ltd. 

The  directors  report  that  the  net  profit  for  the  year  ended  May 
3l8t,  1913  (after  payment  of  £6,903  for  debenture  interest,  and 
crediting:  £5,000  as  formerly  to  depreciation  account),  is  £27,501. 
Adding  £5,694  brought  forward,  the  amount  available  for  distri- 
bution is  £33,194,  which  is  to  be  appropriated  as  follows  :  Dividend 
of  7  per  cent,  per  annum  on  the  preference  shares  (whereof  a 
moiety  was  paid  on  January  31st),  £4,395  ;  dividend  of  5  per  cent, 
per  annum  on  the  ordinary  shares,  £11,210;  transfer  to  general 
reserve  fund  (which  will  then  amount  to  £46,000)  £10,691  ; 
balance  carried  forward,  £6,899.  The  company's  works  have  been 
fully  employed  during  the  past  financial  year,  and  better  prices 
having  prevailed  a  further  improvement  in  profits  is  shown  in  the 
accounts.  The  orders  on  hand  are  very  satisfactory.  During  the 
year  £12,700  (including  the  £7,70O  referred  to  in  last  report)  of 
the  company's  4  per  cent,  debenture  stock  has  been  redeemed  at  a 
discount,  which  has  been  credited  to  general  reserve  fund.  The 
total  amount  of  the  debenture  issue  is  now  £170,000.  The 
directors  report  with  regret  the  death  of  Sir  Irving  Courtenay,  Kt., 
who  had  held  a  seat  on  the  board  since  the  incorporation  of  the 
company,  and  who  had  been  appointed  chairman  only  a  few  months 
before  his  death.  Mr.  Philip  Edward  Beachcroft  has  been  appointed 
chairman,  and  Mr.  William  Bulloch,  who  has  been  manager  of  the 
company's  works  for  eleven  years,  has  been  eUcted  to  fill  the 
vacancy  on  the  board.  Mr.  Bulloch  retires  at  the  eeneral  meeting, 
and  offers  himself  for  re-election.  Sir  James  Pender,  Bart.,  also 
retires  and  offers  himself  for  re-election.  Representations  have 
been  made  to  the  board  that  the  fully-paid  preference  and  ordinary 
shares  of  £2  each  of  the  company  should  be  divided  into  two 
fully-paid  shares  of  £1  each,  and  notice  of  an  extraordinary  meet- 
ing, to  be  held  at  the  close  of  the  general  meeting,  has  been  given, 
to  consider  and,  if  thought  fit,  to  pass  the  necessary  resolution. 
It  has  been  decided  to  close  the  financial  year  on  March  31st  in 
future,  and  the  next  accounts  will,  therefore,  embrace  a  period  of 
ten  months  only. 

The  annual  meeting  is  called   for    July    15th   at  Winchester 
House,  E.G. 


Chile  Telephone  Co.,  Ltd. 

Tub  report  for  the  year  ended  March  3 let,  1913,  atatea  that  the 
aggregate  number  of  gabschbers  at  all  centres  at  the  end  of  the 
year  was  12,6.51,  as  compared  with  11,017  at  the  beginning,  or  a 
gain  of  1,004  for  the  year.  The  irromi  revenae  in  Chile  from  all 
sources  was  :— In  1912-13,  $2,83'>,550.  an  increaae  of  $528,732  ;  the 
expenditure  in  Chile  wa.^  in  1912-13.  $1  376,415,  an  increase  of 
$239,445  ;  the  net  income  in  Chile  from  all  Bourcea  waa  : — In 
1912-13,  91,460,134,  an  increa-e  of  $289,287.  The  average  rate  of 
exchange  for  the  year  was  10' 13d  ,  &e  compared  with  10'49d.  In  the 
previous  year,  giving  a  decrease  for  the  year  of  0  36d.  Converted 
into  sterling  at  these  rates,  the  figures'  given  in  the  preceding  para- 
graph are  :— In  1912-13,  £61,623,  an  increase  of  £10,413.  The 
liquid  assets  and  liabilities  in  Chile  on  March  3lBt,  191.3,  were 
valued  at  lOd.,  the  current  rate  of  exchange  on  that  day,  as  com- 
pared with  lOid.  at  which  they  were  valued  on  the  corresponding 
dite  of  the  previous  y«»ar.  The  balance  to  the  credit  of  the  rerenne 
account,  including  £3,382  brought  from  the  previona  year,  ia 
£61,771,  of  which  £17,565  has  been  expended  in  Chile  in  replace- 
ments, kc,  of  plant  and  £13,904  carried  to  reserve.  An  interim 
dividend  of  33.  per  share,  free  of  income-tax,  was  paid  on  January 
15th  last,  and  the  directors  now  recommend  a  final  dividend  of 
.")3.  per  share,  free  of  income-tax,  leaving  a  balance  of  £3,901  to  be 
carried  forward. 


Telegraph  Construction  and  Maintenance  Co.,  Ltd. 

—An  interim  dividend  of  5  per  cent,  is  announced. 


Japanese  Xotes. — The  Osaka  Electric  Light  Co.,  of 
Osaka,  reports  a  profit  of  £139,000  for  the  last  financial  half-year  ; 
it  is  expected  that  a  dividend  at  the  rate  of  12  per  cent,  per  annam 
will  be  declared.  The  Yokohama  Electric  Tramway  Co.  reports  a 
profit  of  £40,045  for  the  past  six  month.s,  and  is  declaring  a 
dividend  of  11  per  cent.  This  comoany  proposes  to  construct  a 
light  electric  railway  between  Yokohama  and  Yokosuka.  The 
Osaka  Electric  Lamp  Co.  is  paying  a  dividend  at  the  rate  of  12  per 
cent,  per  annum  for  the  last  financial  half-year. 

Perth  Electric  Tramways,  Ltd. — At  an  extraordinary 
general  meeting  held  on  4th  inst.  at  Oxford  Court,  Cannon  Street, 
EC,  Mr.  0.  Wethered  presiding,  the  shareholders  pa^ised  a  resolu- 
tion winding  up  voluntarily,  to  enable  the  directors  to  carry  out  the 
sale  of  the  property.  The  chairman  congratulated  the  shareholders 
on  the  arrangements  made.  As  soon  as  the  resolution  was  con- 
firmed, there  would  be  no  difficulty  in  at  once  making  a  distribu- 
tion, probably  £1  per  share,  the  distribution  of  the  balance  of  the 
assets  following  as  soon  as  the  necessary  details  of  the  liquidation 
are  carried  out.  Mr.  Stoneham,  who  seconded,  said  that  the 
Government  had  made  a  good  bargain,  and  as  they  had  raided  the 
money  to  pay  for  the  undertaking  at  a  little  over  4  per  cent.,  if 
they  carried  on  the  tramway  as  the  company  had  carried  it  on, 
they  would  no  doubt  be  receiving  something  like  10  per  cent,  upon 
their  money. 

Cape  Town  Consolidated  Tramways  and  Land  Co., 

Ltd. — The  directors  report  that  the  profit  and  loss  account  for  the 
year  to  December  3l8t,  after  charging  London  administration 
expenses,  &c.,  shows  a  debit  balance  of  £1,678,  which  makes  the 
total  to  the  debit  of  profit  and  loss  account  £6,306,  to  be  carried 
forward.  No  dividend  has  been  declared  by  the  subsidiary  com- 
panies during  the  past  year.  The  Estate  Co.,  the  Cape  Marine 
Suburbs,  shows  a  small  profit  for  the  year  of  £457,  and  the  Campa 
Bay  Tramway  Co.  shows  a  profit  of  £2,973  for  the  same  period. 

Continental. — France. — A  new  company  has  just  been 

formed  at  Nogent-le-Rotrou,  with  a  capital  of  £10,000,  and  the  title 
La  Societe  Electrique  de  Nogent-le-Rotrou  et  Extensions,  to 
establish  a  small  central  electric  lighting  station  in  the  town. 

Russia. — La  Societe  Belgo-Russe  de  Chemins  de  Fer.  Tramways, 
et  Electricite,  is  the  name  of  a  new  company,  which  has  just  be^n 
formed  in  Brussels  with  a  capital  of  £10,000. 

Germany. — Messrs.  Brown,  Boveri  &  Co.,  of  Mannheim,  are 
declaring  a  dividend  of  S  per  cent,  for  the  last  financial  year,  as 
compared  with  only  5  per  cent,  in  the  preceding  12  months.  The 
capital  of  the  company  has  lately  been  increased  from  £300,000  to 
£450,000. 

Direct  United  States  Cable  Co.,  Ltd.— Interim  divi- 
dend, 28.  per  share,  less  income-tax  (at  the  rate  of  4  per  cent,  per 
annum),  for  the  quarter  ending  June  30th,  1913,  payable  July  31st. 

Dublin   Inited   Tramways   Co.   (181»G),  Ltd.— The 

directors  have  declared  an  interim  dividend  at  the  rate  of  6  per 
cent,  per  annum  on  the  preference  shares,  and  at  the  rate  of  6  per 
cent,  per  annum,  on  the  ordinary  shares,  both  less  income-tax.  for 
the  half-year  to  June  30th. 

Cuban  Telephone  Co. — The  directors  have  declared  a 
dividend  on  the  common  stock  of  1^  per  cent,  for  the  quarter 
ending  June  30th. 

K.  Wayjrood  &  Co.,  Ltd. — The  directors  have  issued  a 

circular  to  the  shareholders  offering  them  15,000  6  per  cent, 
preference  and  l."),000  ordinary  shares  of  £1  each  at  par. 

Ano'lo- American    Telejrraph    Co.,   Ltd. — The  board 

has  declared  an  interim  dividend  for  the  quarter  ended  June  30th, 
1913,  of  15^.  per  cent,  on  the  ordinary  stock  and  £1  lOs.  per  cent, 
on  the  preferred  stock,  less  income-tax. 

Humphrey  Pump  Prospectus.— A  financial  daily  is 

informed  that  the  issue  of  shares  by  this  company  was  considerably 
over-subscribed. 
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General  Electric  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  March  Slst,  1913,  shows 
that  the  net  trading  profits  and  income  from  investments,  kc, 
amounted  to  £  145  2(>1,  plus  .•C;{2,050  brought  forward,  making  a 
total  available  profit  of  i- 177,311.  Debenture  interest  and  depre- 
ciation amount  to  dt3:;,543  ;  dividend  on  the  preference  shares  at 
the  rate  of  (>  per  cent,  for  the  year  ended  March  3lst,  11)13,  has  been 
paid,  absorbing  £li),878,  leaving  an  available  balance  of  £124,890, 
which  the  directors  recommend  should  be  appropriated  as  follows  : — 
Provision  for  managing  director's  and  employes"  bonus,  £9,284  ; 
provision  for  expenbes  of  new  issue  of  preference  shares,  £10,275  ; 
provision  for  dividend  on  ordinary  shares  at  the  rate  of  10  per  cent, 
for  the  year,  £40,0U(i  ;  to  reserve  account,  £30,000  ;  to  conditional 
appropriation  to  statf  benevolence,  £3,000  ;  balance  to  be  carried 
forward,  £32,331.  The  reserve  account  balance  at  March 
31st,  1912,  was  £140,000,  and  the  proposed  appropriation  of  profit 
for  1913  as  above,  £30,000,  gives  a  total  reserve  account  of 
£170,000. 

The  directors  are  pleased  to  record  a  further  advance  in  the  net 
result  of  the  year's  trading.  The  company  s  works  have  been  fully 
employed  throughout  the  year,  and  further  extensions  are  con- 
templated. The  increase  in  stook  is  due  to  the  continued  advance 
in  the  sales  and  orders  on  hand.  The  investment  account  shows  a 
further  increase  on  account  of  the  development  of  the  company's 
oversea  undertakings.  During  the  year  an  issue  of  £150,000  (>  per 
cent,  cumulative  preference  shares  has  been  made,  the  f  xpenses  of 
which  have  been  dealt  with  in  the  above  accounts.  Mr.  Fred  S. 
Sells,  who  was  appointed  director  by  resolution  of  the  board  dated 
November  5th,  1912,  being  eligible,  tflfers  himself  for  re-election. 
Mr.  L.  G.  Byng  retires,  and  offers  himself  for  re-election  as  a 
director. 

We  give  below  the  comparable  figures  from  the  reports  for  the 
three  years  ended  March,  1911,  1912  and  1913  :— 

1911.  1912.  1913. 

Net  trading  profit  and  income 

-from  investments 
Depreciation    and    debenture 

interest    ... 
Balance 
Pref.  dividend  

Available  balance       

Managing  director's  and  em- 
ployes' bonus 

Expenses  of  new  issue  of 
pref.  shares 

Staff  benevolence 

Ordinary  dividend      

To  reserve  account     ... 
Balance  carried  forward 
Reserve  fund  total 

*  As  £92,104  of  this  was  applied  towards 
and  patents,  the  total  reserve  was  £  1 10,000. 
The  annual  meeting  was  held  yesterday. 


£119,140       £133,564      £145,261 


32,331 

32,400 

32,513 

95,734 

113,377 

144,708 

12,.500 

12,500 

19,878 

(5%) 

(5  %) 

(6  %) 

83,233 

100,877 

124,890 

7,431 

8,806 

9,284 

_ 

__ 

10,275 



— 

3,000 

19,973 

29,960 

40,000 

(5%) 

Oh  %) 

(10  %) 

43,615 

30,000 

30,000 

12,214 

32,050 

32,331 

202,104* 

140,000 

170,000 

towards 

writing  down  goodwill 

Home  Railway  stocks  are  a  dull  and  spiritless  market.  Owing 
to  the  new  arrangement  whereby  the  companies  will  not  issue  half- 
yearly  reports  nor  hold  half-yearly  meetings,  the  attention  usually 
directed  to  Home  Rails  at  this  season  of  the  year  is  almost  entirely 
lacking.  Nobody  takes  any  interest  in  the  stocks  ;  it  is  generally 
supposed  that  the  interim  dividends  to  be  declared  this  month  will  be 
much  about  the  same  as  those  of  a  year  ago.  The  old  undergrounds 
are  depressed,  Districts  being  down  i  and  Metropolitans  i.  Under- 
ground Electric  Railways  £10  shares  are  i  lower;  the  Is.  shares 
keep  about  9s.  London  and  Suburban  4i  per  cent.  Debenture  stojk 
has  slumped  several  points.  London  United  Tramways  4  per  cent. 
Debenture  reacted  to  61.  British  Electric  Tractions  are  weak,  the 
6  per  cent.  Preferred  shedding  30s.  to  9,  the  Deferred  dropping  back 
to4i. 

The  telegraph  department  is  none  too  lively.  A  tip  has  been 
revived  to  buy  West  India  and  Panama  Ordinary,  but  it  had  no 
effect  upon  the  price  of  the  shares,  and  with  markets  in  cautious 
mood  as  a  whole,  there  is  not  much  inducement  to  touch  speculative 
issues.  Western  Telegraphs  are  i  lower,  as  are  also  Globe  Ordinary, 
Chili  Telephones  and  Eastern  Extensions.  Orientals  went  a  little 
better,  on  the  advance  in  the  dividend.  Rumours  drift  across  from 
New  York  to  the  effect  that  the  Telephone  merger  is  to  be  attacked 
as  a  combination  in  restraint  of  trade,  but  they  exercise  more  effect 
upon  the  railroad  than  upon  any  other  market.  National  Telephone 
Deferred  rose  to  27,  to  react  to  26?.  It  is  thought  that  the 
final  adjustment  of  the  award  given  last  week  will  result 
in  the  proprietors  receiving  anything  between  25  and  27  per  cent. 
They  have  already  been  paid,  of  course,  75  per  cent.  Great  has 
been  the  fall  from  the  exuberant  optimism  of  the  prophecies 
current  this  time  last  year,  when  180  was  predicted  to  be  the 
bieak-up  value  of  the  Company's  stock. 

Marconis  have  been  clinging  closely  to  the  neighbourhood  of 
3f .  The  Government  acquiesence  in  the  cancellation  of  the  con- 
tract was  read  rather  as  a  bull  point.  Hope  looks  for  another 
contract  to  be  entered  into  on  terms  more  favourable  to  the  com- 
pany. The  amazing  political  bitterness  imported  into  the  recent 
investigation  is  still  suflSciently  strong  to  render  it  tolerably 
certain  that  the  terms  of  any  fresh  agreement  will  be  keenly 
scrutinised — to  put  it  mildly. 

Affairs  in  Mexico  are  in  a  very  unsettled  condition ;  every  mail 
and  every  returned  traveller  bring  news  the  reverse  of  pleasant 
concerning  the  conditions  now  prevailing.  Mexican  Light  and 
Power  Common  shares  have  fallen  2^,  the  Preference  3  points. 
Mexico  Trams  lost  4,  and  the  6  per  cent.  Bonds  dropped  1.  To  deal 
with  any  degree  of  freedom  in  the  Latin-Canadian  securities 
becomes  a  matter  of  increasing  difficulty.  Rio  Tramway  Bonds 
are  3  lower,  but  Sao  Paulo  Bonds,  at  par,  show  a  gain  of  2^. 
British  Columbia  Electric  Railway  stocks  are  still  on  the  mend, 
the  Preferred  Ordinary  rising  3,  and  the  Preference  2i.  Brazilian 
Traction  fell  li  to  86,  in  sympathy  with  the  depres.non  which 
overshadows  a  number  of  Brazilian  issues  because  of  the  long- 
continued  fall  in  the  price  of  rubber. 

The  rubber  market'srecent  spurt  of  strength  possessed  no  staying 
power,  and  prices  have  given  way  materially.  Much  disappoint- 
ment has  been  CEU.9ed  by  the  dwindling  of  the  price  of  the  product, 
and  by  some  of  the  latest  dividend  declarations.  The  public  are 
doing  little  in  the  market,  and  the  "  bears  " — of  whom  there  are 
battalions — have  matters  all  their  own  way  at  the  present  time. 


STOCKS    AND    SHARES. 


ELECTRIC    TRAMWAY    AISID    RAILWAY 
TRAFFIC    RETURNS. 


Tuesday  Evenlngi 

The  settlement  of  the  strike  on  the  Rand  provided  markets  with 
a  stimulus  to  better  prices,  and,  after  the  acute  depression  of  the 
previous  week,  this  factor  was  welcomed  with  chastened  gratitude. 
Lively  fears  had  been  aroused  that  the  threatened  stoppage  in  the 
mines  might  exercise  a  serious  effect  upon  the  world's  supply  of 
gold,  hence  the  Consol  and  other  investment  departments  went 
back  sharply.  For  the  time  being,  the  Balkans  business  became  a 
back  number,  ignored  until  the  settlement  of  the  Transvaal  strike 
sent  the  bears  hunting  for  other  game. 

Victoria  Falls  Power  Preference  shares  weakened,  as  shown  in  our 
previous  report,  and  the  fall  nominally  has  not  been  regained, 
although  the  market  is  decidedly  stronger  than  it  was.  The  inci- 
dent has  shown  in  unmistakeable  colours  to  what  a  large  extent 
the  gold  mining  industry  of  the  Witwatersrandt  is  dependent  upon 
electricity  in  its  service,  for  what  was  dreaded  above  all  else  was 
the  rioters  wrecking  one  or  more  of  the  power  stations  of  the 
Victoria  Falls  Co.  The  danger  is  over  now,  but  one  need  not  be 
short  of  Kaffir  shares  to  recognise  the  danger  of  sporadic  out- 
breaks before  the  strike  affair  can  be  considered  altogether  over. 

Electric  Supply  shares  remain  a  firm  and  a  good  market.  The 
dozen  advances  secured  in  this  department  last  week  have  been 
held.  Wefetminster  Ordinary  and  London  Electric  Preference  have 
further  gains  of  2s.  Od.  each  to  their  credit.  Bournemouth  and 
Poole  Ordinary  rose  to  10.  The  only  decline  in  the  list  has  taken 
Ohelseas  back  to  4J.  Most  of  the  few  shares  which  come  on  offer 
are  absorbed  with  ease,  and  the  market  is  supported  by  inquiries 
for  '■  cheap  "  shares  by  prospective  buyers,  "  cheap  "  being  held  to 
mean  bargain-counter  prices,  and  these  the  holders  are  not 
accepting. 

Electric  Constructions  remain  at  23s.  9d.,  despite  a  report  showing 
an  increase  of  li  percent,  in  the  dividend,  raising  it  to  5  per  cent., 
while  the  allocations  are  on  a  generous  scale.  The  directors  propose 
to  split  both  Ordinary  and  Preference  capital  into  shares  of  £  1 
each  ;  at  present  the  nominal  value  is  £2,  and  no  doubt  the  sug- 
gestion will  meet  with  cordial  support  from  proprietors. 


Month 

Receipts  for 

oi 

Route 

Locality. 

ended 

the 

6  ?, 

Total  to  date. 

miles 

(4  wks.) 

month. 

open, 

£ 

£* 

£ 

£* 

i 

Bath 

June  S5 

4,R77 

+    831 

26 

22,172 

+      840 

Blackpool-Pleetw'd 

„    58 

8,1!,2 

f    268 

25 

13,308 

+      893 

8 

Bristol 

„    27     33,545 

4  4,339 

189,181 

■HP,712 

30-5 

,  , 

JBrit.Elec.Trac.Co. 

„    ilT  :  106,966 

+  9,267 

56 

618,666 

+  38,015 

Chatham  and  Dist. 

„    26  1    8,906 

4-    403 

25 

22,  .70 

+      941 

14-98 

Cork 

„    26  {    2,161 

+      32 

25 

11,986 

—     197 

9-89 

•  . 

Dublin 

„    27     26,3.53 

+  1,931 

148,142 

+  2,074 

54-25 

.  . 

Hastings 

„    26       4,137 

f    157 

+  1.150 

19-3 

Lancashire  United 

„    25 

6,282 

+    657 

j  25 

36,618 

+  8,614 

39 

Llandndno-Col.  Bay 

„    27 

l,40i 

■I-      18 

80 

6,861 

+      726 

6-5 

London  United 

„    27 

58,565 

f  1,824 

154,436 

-  2,293 

Tyneside 

„    25 

8,329 

■t-    844 

26 

13,672 

+      760 

ii 

.. 

Anglo-Argentine    . . 

July    1 

•220,409 

+  22,826 

i  .. 

1,451,781 

+  120,639 

Auckland     . . 

June  6 

20,007 

+  1,828 

48 

•240,980 

+  S1,<»93 

24-86 

106 

Bombay  (B.E.T.)  . . 

May  3U 

12,827 

t 1,017 

24 

68,506 

+  2,765 

Brisbane 

May     ;  26,560 

•  8,710 

'  21 

125,9^0 

+  39,906 

Brit.  Columbia  Rly. 

''      .  . 

Calcutta 

June  33  1  lfi,5i3 

+    584  ; 

Cape  Electric  T.  Ld. 

1 

M 

.. 

KalROorlic,  W.A.  .. 

May        8,059 

■   21 

14,'379 

20-6 

Lisiion 

I  Madras 

June  80  '    8,8^4 

.-    266 

1  •• 

2i,'277 

+  i,"t68 

16-25 

i 

Montevideo 

June      28,82^1 

1 

1-2,428 

'  31 

a£8,427 

+  20,005 

Cen.  London  Rly. 

Juno  £8  1  ]9,ro5 

+    482. 

26  '  13.9,243 

.  12,431 

6-78 

4 

City  &  S.  Lon.  Uly. 

„    i8     10,043 

-1,M0 

26  ,    73,9t3 

-  7,6.S2 

7-.6 

Dui)lin-Luc!vn  Rlv. 

„    i7          832 

+    125 

!  26         3,601 

+        67 

7 

O.N.  and  City  R'.y. 

„    28       5,335 

-   809 

i  26       37,363 

-  6,125 

8-.S 

L-pool  Ovcrh'd  Rly. 

„    V9       7,114 

+    6y5 

i  26       42,736 

f  2,*;  82 

6-6 

London  Elec.  Ry.  Co. 

„    £8     5P,880 

-    690 

26     369,i80 

+  8,295 

9l-iC 

Mersey  Railway    . . 

„    2H       K746 

+    444 

f6 

5S169 

+   F,614 

4-5 

Metropolitan  Rly. 

„    29     7., 176 

-   712 

26 

434,703 

¥   8,(!8' 

-26-7t 

Met.  District  Rly. 

„    28  !  53,(59 

'          1 

+  1,472 

26 

o42,6{6 

+ 13,681 

25 

'  *  Compared  with  the  corresponding  period  of  1912. 
+  Two  weeks  only. 
t  Includes  bcrsc,  steam  and  other  receipts. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTRICITY    SUPPLY    AND   POWEB    COMPANIES. 


NAME. 


Bonmemonth  ft  Poole,  Oidi    .. 

Do.    4i%PreJ 

Do.    Beoond  6  %  PreJ. 
Do,    4i  %  Deb.  Stock.. 
Brompton  &  Eenslngton,  Ord... 

Do.    7%0um.  Pref 

OentrMl  Electric  Snpply,  4  %) 

Oaar.  Deb.  J 

Ohsrlng  Oross,  West  End  A  Olty 

Do.    44%Oum.  Pref 

Do.     "  City     Undertaking  " ) 
H  %  Cnm,  Pref.  / 

Do.         Do.  4%  Deb 

Chelsea,  Ord 

Do.    4i%Deb 

Olty  of  London,  Ord.      .. 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    4i  %  Second  Deb. 

Oonnty  of  London,  Ord 

Do.    8%  Pref 

Do.    4J%Deb 

Do,    4j  %  Second  Deb. 
BdmnndBon'B,  Ord,  .. 

Do.    6  %  Cum.  Pref,    . . 
Do.    6%  Non-Cum.  Pref. 
Do,    ii  %  First  Mort,  Deb. 

Folkestone 

Do.    6  %  Cam.  Pref.   . . 

Do.    4i%  First  Deb.  .. 

Hore 


Stock 

or 
Share. 


10 

10 

10 

Stock 

S 

6 

100 

C 
6 


100 

6 

Stock 

10 

10 

Stock 

100 

10 

10 

Stock 

Stock 


Dlvldendfi 
for 


1911.1 1913. 

6 


4 
10 
7 


6 

a 
4 

5 
*j 

8 
6 
6 

4i 

6 
6 


£B 

Nil 

6 

Nil 

6 

,  , 

100 

*i 

6 

6 

6 

6 

100 

*i 

6 

9 

*4 
10 
7 

4 

6f 

*i 

a 

4 

4t 

4J 
9 
6 
6 

6 


5 

9i 


Closing 
QaotatlonB 

July  8tli. 


94 

Si 
lOi 

94' 

eg 
94  - 

41- 

8J- 

90  - 

J^- 
94  - 

15  - 

12  - 

118i- 

98  - 

lOi- 

m- 

102  - 


-  10* 

-  9? 

-  K3 

-  to  xd 

-  ef 

-97 

-  n 

-  4? 

-  4xd 

-  92 

-  5 
97  xd 

-  16J 

-  12 

-117ixd 
-100  xd 

•  11 

•  111 
•104  xd 
•101 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

*  1.  d. 

+  i 

6  14    3    ' 

4  12    4    1 

^  ^ 

6  12  11 

4  13    9    1 

-  i 


If-    2J 

83  —  86 

44-    6 

4^    5 

90  —  92 

7i-  n 


5  9  7 
4    0  0 

4    2  6 

6  5  S 
4  14  9 

6  12  6 


4  7 

5  0 
4  12 

6  9 
4  12 
4    e 

4  10 
6    9    1 

5  2  2 
4  6  7 
4    9    1 

Nil 
3    6    8 


5  4    8 

6  0  0 
6  0  0 
4  17  10 
6  16    2 


NAMB, 


I  Btook 

or 
;  Share 


1 


DiTldenda 
for 


Kensington  A  Enigblebrldge,  Ord 

Do.    4%  Deb 

Kent  Elec.  Power,  41  %  Deb.  .. 
London  Electric,  Ord,    .. 

Do,    6%  Pref 

Do,  4  %  First  Mort,  Deb,  .. 
Metropolitku         

Do.    41  %  Cnm,  Pref 

Do,    *i  %  First  Mort,  Deb,  . . 

Do,    84  %  Mort.  Deb. 


1911.  1913. 
9         81 


}; 


North  Metropolitan  Power  Bop-  > 
ply,  6  %  Mortgages  (Red.)/ 
Hotting    Hill,    6  %  Non-Cam 
Pref 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do,    7%  Pref 

Do.    Si  %  Deb 

South  London,  Ord 

Do,    6  %  First  Mort.  Deb,    .. 
South  Metropolitan,  7  %  Pref.., 

Do.    44  %  First  Deb,  Btook  .. 
Urban,  Ord 

Do.    5%  Cnm.  Pref 

Do,    4i%FlrstMort,  Deb. .. 
Westminster,  Ord, 

Do.    44%  Cam.  Pref 


QnolKtloM 

JdlySth. 


BiM 

+  or 
FaU 


PrMenl 

Tleld 


7i-    71 

90  —  B8       I    .. 
76  —  80       I     •• 

*i-   ti       +  i 

88  —  91        I 

3^  3xd! 

96  -9)  xd   1 
m-  814xd 

08  —101 

94 -104  Id'    .. 
6J-    68 

6|-    74 
8U-  e^izd 

22-    31 
96  -99  xd 
!/«-  lA 
£6  —  99 
J—      9 

2i-    24 
8t  —  87 

8-84         +4 

4i-    64  xd 


M  f. 


4  19    0 

6  14    8 

6  13    9 

5  11     1 
4  18    3 

4  1  19 

7  7    8 

5  10 

6  17  U 
4  10    6 


7  10 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AXD  POWER. 


Atelalde,  6  %  Pref 

Ca'oatta,  Ord 

Do.    6  %  Pref 

C  tlgary  Power,  1st  Mort.  Eds. 
C  .nadian  Oen.  El.  Com. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Bleo.  Lt.  and  P,  of  Cochabamba,  1 

9  %  Bonds  f 

Eleo,  Supply  Victoria,  6  %  Ist ) 

Mort.  Deb.  J 

Blec.  Dev,  Ontario,  6   %   Ist) 

Mort.  Bonds  j 

Ealgoorlle  Bleo.  P.  and  L.,  Ord, 

Do.    6%  Pref 

KamlnistiqulaPower,5%  Q,  Bs. 

Madras,  Ord 

Melbourne,  5  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds, 
Mexican  Lt,  &.  Power,  Common 

Do,    7  %Cum.  Pref 

Do.    6  %  iBt  Mort.  Gold  Bds, 


E 

6 

6 

100 

$100 

$100 

1 

100 

100 

100 

$600 
10/. 

1 

$500 

6 

100 

$i6o 

$100 


6 

84 

5 

6 

7 

7 

3 

6 


6 

6 

Nil 
6 
6 

Nil 
6 
6 
4 
7 
6 


6 

84 

5 

6 

7 

7 

6 

5 


6 
6 

6 
6 

6 

6 

4^ 

7 

6 


6  -    6i 

7-74 

91  —  93  xd 
108  — 112xd 
118  —123 

5  13 

134-  054 
90  —  92  xd 

874-  904 

92  —  94 

7 S 

^A  M 

—101  xd 

li-   11 

ir2  — lO.'ixd 
74  —  77  xd 
64  -  67 
£6  —100 
87  —  90 


+  i 


95' 


14 

13 

16 

7 

5 


13  10 

3  1 

4  9 


-24 
-3 


6  10  6 

5  10  6 

5    6  5 

Nil 

9  12  0 

4  19  0 


4  16 

6  9 

5  19 

7  0 
5  11 


Monterey  Rly,  Light  &  Power, ) 

6  %  Ist  Mort,  Deb,  f 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Co&l, ) 

6  %  Ist  Mort.  Bonds  J 

River  Plate,  Oid 

Do.    6  %  Non-Cum.  Pref.      , . 

Do.    6%  Deb.  Stock    .. 

Roy,  Elec,  Co.,  Montreal,  44  % ) 

1st  Mort.  Deb.  J 

Sbawlnigan  Water,  Capital 

Do.    5  %  Con.  let  Mort.  Bonds 

Do,    44%  Per.  Deb 

Toronto  Power,  44  %  Deb, 
Vera  Cruz  Lt„  P.  and  T.,  B  %  ) 
Ist  Mort.  Deb,  J 
Victoria  Falls  Power,  Pref, 
West  Kootenay  Power  and  Lt,,  1 
1st  Mort.  6  %  Qold  / 


100 

$100 

$600 

Stock 
Do. 
Do. 

100 

$100 

$600 

Stock 

Do. 

100 

1 

100 


6 

6 

6 

10 
6 
6 

4 

6 
6 

6 

Hid. 

6 


S 

9t 

5a 

10 
6 
6 


78 

210 

15  • 

207 
102  . 
97.^ 


-  81 
-220 

-  25 

-217 
-107 

-  99Axd 


f4  I  126  . 

e   I  1044 


100  —102 

130 
lC64xd 


6 

I7id. 

6 


97  - 

9:4- 

106  - 


100 
■100 

-  924  xd 

•   iSxd 
loe 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


6    3    6 
4    1  10 


4    8 
6    9 

4  19 


4    8    8 


4  0 
4  14 
4  10 


4  10    0 
6    8    1 

o  11    1 


A  naion  Telegraph 

Do.    6%  Deb.  Red 

A-nerloan  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
A  iglo-Amerloan  Telegraph 

Do,    6%  Pref 

Do.    Def 

A iglo  •  Portuguese   Tel.,  6  %) 
Mort,  Deb.  J 

Ohill  Telephone 

Commercial  Cable,  Stlg,  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum,  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %\ 
Reg.  Deb.  / 
Bastem  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Bastem  Extension 

Do,    4%  Deb 

Bast  and  S.   Africa  Tel,   4  %) 
Mt.  Db.  Mauritius  Bub.  / 
Blobe  Telegraph  and  Trust 

Do.    6%  Pref 

Breat  Northern  Telegraph  .. 
Indo-European  Telegraph  , . 
Mackay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    1.%  Cum.  Partlc.  Pref. 


10 

Btook 

$100 

$1000 

Stock 

Do. 

Do. 

100 

6 
Stock 
10 
10 

6 

5 
10 

100 

Stock 

Do. 

Do. 

10 

Stock 

16 

10 

10 

10 

96 

$100 

$100 

1 

1 


4 

6 
8 
4 

8 

6 

BO/- 

6 

7 
4 

6 
10 

4 
10 

6 

44 
7 

84 
4 
7 
4 


6 

6 

18 

18 

6 

4 

30 

17 


4Jf 
6 
8 
4 

8 

6 

30/- 

6 

8 
4 

6 
10 
4+ 
10 

4 

*i 

7+ 

8J 
4 

7 
4 

4 

6t 

6 
20 
13 

6 

4 


6J 

93A 

129'- 

8D  ■ 

61  • 

loej 
231 

104  -106 


7| 

9flxd 
132  id 

91  xd 

64 
lOPJ 

23| 


7  9- 

83  - 
84- 

15a. 
81- 
6|- 
6  - 


71:1 
85  xd 

9* 
16« 

8J 


98  —100  xd 


127  - 
74  - 
90A 
12i- 
91  - 

984- 

m- 

124- 
80  - 
55  - 
80  - 
67  - 
3i- 
3  - 


-180 

-  76 

-  92A 

■  m 

■  9a 
IC04 

•  I'i 

•  12Sxd 

■  32  xd 

■  57 

■  83 
70 

33 


—3 


-J 


6    2  0 

5  4  9 

6  13 
4    8  0 

4  13  9 

5  9  10 

6  6  4 

4  15  3 

6    2  6 

4  13  7 
6    6  4 

5  1!)  4 

6  6  8 
6  18  0 
6    8  1 

4  10  0 

6    7  8 

4  12  1 

4    8  6 

4    6  0 

3  11  7 


5    8 

9 

4  15 

1 

6    5 

0 

6  14 

0 

6    0 

6 

5  14 

4 

6    6 

8 

5    4 

7 

Monte  Video  Telephone,  Ord. . . 

Do.    5  %  Pref 

New  York  Telep.,  44% Oen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  %  ) 
Quar.  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  % ) 
Deb.  Red.  / 
United  River  Plate  Telephone 

Do.    6%Cum,  P-of 

West  Coast  of  America  . . 

Do.     4   %   Debs.,  1   to     ,600) 
guar,  by  Bras.  Bub.  Tel.  / 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  3nd  Pref, 

Do.    5%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds  j 


1 

1 

100 

1 

1 

Stock 

Do. 

10 
Cert. 

Stock 

6 
S 

100 

10 
10 

10 

100 

10 

Stock 
$1000 


6 
6 
4i 

8 
6 
4 


10 
6 

4 

8 
6 

4 

I' 

6 

6 

7 

4 

4 


61 
6 

*i 

10 

6 
4 


10 
6 

«i 

8t 
0 


'I 
6 
6 
7f 
4 
44 


1  —    li 

J-     I 
67  —  98 

14-  u 

B-  —  S)id 

95  —  97  xd 

9—10 
124  —127 

944-  964  xd 

64-    7 

6  —    64xd 
lA-  h\ 
93  —  {6xd 

21-    S| 

94-  10 

94—  10 
9i  —101  xd 
12J-  134 
t)J4  -  924 
90  —  93 


+  s\! 


6    6  8 

6  14  3 

4  11  10 

5  8  6 
4  16  0 

.     ,  4  10  0 

.       4    2  6 

1    10    0  0 

4  14  6 

4  13  3 

6  14  4 

.       4  110 

4    3  4 

4    18 

4  10  11 

6  0  0 
,60 
4  19 
6  6 
4  6 
4  16 


0 
0 

8 
6 
9 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


a  Paid  in  deferred  interest  warrants. 


f  Interim  Dividend. 


86.  in  Funded  Dividend  Certs. 


CONTINUED    ON    NEXT    PAGE. 
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SHARE    LIST    OF    ELECTRICAL    COTHLTAtfll^S-iContinved.) 

ELEeimr    UA.1LWAYS    AND    TKAJIWAVM.— HOSTE* 


HAMB, 


a«tta  Trams,  Prat.  Ord 

Do.    6%Pref 

Do.    4)  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pre!.     .. 

Do.        Do.  Deferred 

Do,        Do.  6%Cum.Pr'f 

Do.  7%  Non-Cum,  Pr'f. 

Do.  5  °i,  Perp.  Deb,      .. 

Do.  JJ^  tod  Deb. 

Central  London  Railway,  Ord. 

Do.    Pref 

Do.    Def 

Do.    4  %  Deb 

City  «  8  London,  R  %  Pref.,  1891 

Do,         Do.         1896     .. 

Do.         Do.         1901     ,. 

Do.        Do.         190S    .. 

Do.    4%  Deb 

Great  Northern  &  City,  Pr'f ,  Ord 
Hastings  Trams,  6  %  Pref, 

Do,    4i  %  Deb 

I  lie  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

"■rtincashire  TTnited,  5  %  Dpb.  .. 
London  and  Suburban,  Ord.    . . 

Do.         Do.     5  %  Cum.  Pref. 

Do.  Do.  ih  %  1st.  Deb. 
London  Elec,  Rail w'ys,  4  %  Deb, 
London  United  Trams,  4  %  Deb, 


Stock 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 

1 

100 

6 

100 

100 

1 
1 

100 
100 
100 


DlTllendB 
for 


1911, 

Ni) 

6 

*i 

'6 

'k 

4i 
B 
4 
9 
4 
6 
6 
6 
B 
4 

Nil 
6 
*i 

94 
4 

5 


i9ia. 

Nil 
6 
4J 


6 
3 
6 

4 

2 
4 

6 
6 
6 
5 
4 
Nil 
6f 
4i 
24 
4 
6 


44 
4 


Cloelng 

QnntntionB 

July  8lh. 


32  — 
7-J  — 
8  — 
3i- 
li  — 
38  — 
89  — 
73  - 
77  - 
80  - 
76  - 
P9  - 
101  - 
100  - 
99 
9'»  - 
92  - 

H 

17 
ST! 

6<  - 

24- 

^3   - 

76  - 


71  - 
91  - 
5J  - 


A 
■^5xd 

■  77" 

■  10 

■  5i 

■  81" 

■  41 

■  S3 
•  77 

-  79 

■  82 

-  78 
-101 
-103 
-102 

102 
•ir2 

-  94 

■  24 

2  5 

-  73 

-  2i 

-  7t 

■  ti 

-  hi 

-  ^. 

-  75  xd 

-  P3 

-  6J 


Kiss 

+  or 
Fall 


-14 
-1 
-1 
-1 


-4i 
-1 


Present 
Yield 

P.O. 


£  B.  d. 

Nil 
6    3    0 
6  17    0 


7    8  2 

7    6  4 

6  7  B 

5  17  0 
:n  1  3 
t4  17  7 
J5    2  7 

3  19  3 

4  17  1 
4  18  0 
4  18  0 
4  18  0 
4    6  1 

Nil 

7  13 

6  3 

4  16 

5  2 

6  8 


6  5  0 
4  6  0 
6    7    0 


■AUB 


Metropolitan  Railway  Consol. 

Do.    Surplus  Lands    . . 

Do     8J%Deb 

Do.     84%  Pref 

Do.    84  %Con.  Pref.  .. 
Metropolitan  District  Ord, 

Do,    6%  Deb 

Do,    4%  Deb 

Do.    4  %  Prior  Lien    .. 

Do.    44  %  First  Pref,  . . 

Do.    84%Gtd 

Metro.  Eleo.  Trams,  44  %  Deb 


Potteries,  Ord. 

Do,    5  %  Pref. 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref 

Do.    4%  Deb 

Underground     Bleo.    Railway! 

Do.    "A" 

Do.    6%  First  Cum,  Inc.  Deb 

Do.     44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 

lor, 

100 
100 
100 

too 

100 

1 
1 

100 

] 

100 
10 

1/- 

100 
100 
IOC 

fi 

6 
100 


Dividend? 
for 


14 

14 

Nil 

8 


44 


1912. 

Ig 
2j 
84 

8} 
84 
Nil 
6 
4 
i 

U 
84 
*4 
6 

5 
44 


6 

*4 
6  f 

31 

44 


Cl03la? 
Quota  tions 

July  8th. 


453- 
61  - 
85  - 
f3  - 
78  - 
32J- 
136  - 
92  - 
95  - 

83  - 
75  - 

84  - 
914 

9 

82  - 
63^ 


1^8  - 
96  - 
89  - 
J- 
8in 
81 


-  40i 

-  63 

-  f7 

-  E5 

-  8') 

-  33 
-139 

-  94 

-  97 

-  85 

-  77 

-  88 

-  94  .i 

-  ,43 

-  n 

-  85 

3 

4 

-  68 

-  3i 

_    9 
IB 
-110 

-  98 


Q13 

■'in 
83 


Rise 
-H  or 
Fall 


1 


-1 


Present 

Yield 

p.c. 


£ 

8. 

d. 

3  10 

3 

4 

7 

4 

4 

0 

6 

4 

2 

4 

4 

6 

Nil 

5 

4 

6 

4 

4 

5 

1 

4 

2 

6 

6 

5  11 

4 

n 

U 

5 

2 

3 

5 

6 

10 

7 

'5 

6 

5 

6 

0 

» 

0 

0 

5 

17 

Nil 

Nil 

8 

5 

9 

1 

4 

11 

10 

6  13 

4 

Mil 

3  18 

8 

5 

8 

5 

KLECTBICAL    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  iBt  Prel,     . . 

Do.    and  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do,    5%I)eb 

Anokland  Trams,  5  %  Deb, 
Bombay  Elec.  8.  &  Trams,  Prel, 

Do.    44%  Deb 

Do.    6%  2nd  Deb 

Brazilian  Traction  Light   and  \ 

Power  J 

Brisbane  Trams  Invt. I  Ord,      .. 

Do.    5%  Pref 

Do.    4J%Deb 

B.  Colnmbia  Elec,  Bly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5%  Pref 

Do,    44  %  1st  Mort.  Deb.      .. 

Do,    44  %  Vancouver  Deb.    . . 

Do.    41%  Con.  Deb 

CalcDtta  Trams,  Ord,      ..        .. 

Do.    6%  Pref 

Do.    44%  Deb 

Oape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Rly.,  6  %  Bonds 
Ealgoorlie  Elec,  Trams  ..        .. 

Do,    5%ADeb 

DOi    6%BDeb 


6 

64 

54 

6 

5; 

(4 

100 

4 

4 

100 

44 

44 

100 

5 

6 

100 

5 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

Sioo 

6f 

B 

8 

8 

6 

6 

5 

100 

44 

4A 

100 

8 

8t 

100 

6 

6 

100 

6 

5 

40 
100 

§ 

^1 

100 

4J 

4 

6 

7 

5+ 

6 

B 

6 

100 

44 

44 

1 

24 

5 

B 

6 

5t 

100 

4 

4 

100 

B 

6 

11000 

B 

6 

1 

Nil 

100 

B 

5 

100 

6 

3 

4|- 
4A- 
904- 
944- 
954- 
99  - 
10|- 

94  - 

95  - 

85  — ; 

6?- 

41- 

97  - 

121  - 

109  - 

103  — 

100  — 

100  — 

95  - 

A'  3  

95>- 
H- 
H- 
92  - 
904- 
97  - 

8i  — 
25  - 


5xd 

5  10   0 

4fR  xd 

-* 

6    0    7 

924  xd 

4    6    6 

96)  xd 

4  13    3 

974 

5    2    6 

101  xd 

4  19    0 

114 

5    4    4 

SOxd 

4  13    9 

97  xd 

-2 

5    3    1 

f7 

-14 

6  17  11 

"ii 

^  , 

5    8    6 

e* 

,  , 

4    8  11 

ICOxd 

4  10    0 

KG 

-H 

6    7    0 

114 

43 

5    5    3 

-106 

-^n 

4  14    4 

-103 

4    7    5 

-102 

4    8    3 

97 

+  4 

4    7    8 

61 

6  14    3 

■  5^B  xd 

4  13    9 

-  98J  xd 

4  11    5 

■      H 

6    3    1 

S4 

4  10  11 

-  fc7xd 

4    2    6 

•  84  i 

5    5  10 

-101 

4  19    0 

■      -fo 

Nil 

■  90 

5  11     1 

■  35 

La  Plata  Bleo. Trms,  Ord. 

Do,    Pref 

Lisbon  Eleo.  Trams,  Ord, 

Do,    6%  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„  Elao.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  L^.,  1  !t  Deb. . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Blys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    5%  1st  Deb 

Perth  (W.A.)  Elec.  Tr„  Ord,    .. 

Do.    6%lBt.  Deb 

Rangoon  El.  Tr.  &  Snp„  Prel, . . 

Do,    44%lBtDeb 

Rio  de  Janeiro  Trams,  1st  Mort, ) 
6  %  Bonds  J 
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*  DnieES  otherwise  stated,  all  shares  are  folly  paid.        t  Interim  dividend.        t  Dividend  of  4  per  cent,  guaranteed  by  Underground  Electric  Railivaya. 


Bank  rate  ol  Discount  4i  per  cant.,  April  17th,  1918. 
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THE    I.M.E.A.    CONVENTION,    1913. 


(^Concluded  from  page  36.) 

The  annual  general  meetinp:  of  the  Aspociation  was  held  on  June 
20th,  when  the  buBiriess  of  electing  a  President  and  certain  mem- 
bers of  Council  for  the  ensuing  year  was  proceeded  with.  This 
resulted  as  follows  :  — 

President. — *R.  A.  Chattock,  Birmingham. 
Senior  vice-President. — *H.  Richardson,  Dundee, 
Jimior  rice-Prexidfut. —  *Alex.  Cramb,  Crojdon. 
Council:  Erif/ineer  Members. — *F.  Ay  ton,  Ipswich  ;  *S.  E.  Fedden, 
Sheffield  ;  C.  Furness,  Blackpool  ;  S.  L.  Pearce,  Manchester  ;  *rhos. 
Roles,    Bradford;    A.   H.   Seabrook,    Marylebone ;    S.    J.    Watson, 
Bury  ;  *Wm.  Wyld,  Hampstead. 

Councillor  Menihers. — Alderman  Bruce,  Sunderland  ;  Councillor 
Gibson,  Wolverhampton  ;  *Alderman  Sinclair,  Swansea  :  Alderman 
J  P.  Smith,  Barrow  ;  *BaiHe  Willock,  Glasgow  ;  *Councillor 
Ellaway,  Birmingham. 

Hon..  Solicitor. — *  Alderman  Pearson,  Bristol. 

Hon.  Treasurer. — *J.  E.  Edgcome,  Kingston-on-Thames. 

Hon.  Secretary. — *H.  Faraday  Proctor,  Bristol. 

*Elected  or  re-elected. 

The  report  shows  that  the  membership  now  stands  at  386,  an  increase 
of  six  on  the  previous  year's  total.  Tde  Ciuncil  have  further  con- 
sidered the  question  of  establishing  a  btali'^tical  bureau,  but  are  of 
opinion  that  both  in  the  matter  of  expense  and  prospective  support, 
this  would  not  be  justified.  They  urged  members  to  continue  the 
present  system  of  filing  information  with  the  secretary.  The 
Editing  Committee's  report  refers  to  the  various  papers  received  for 
the  Convention,  which  included  one  on  "  Reliability  of  the  Total 
Costs  per  Unit  Sjld,"  by  Mr.  A.  M.  Reid,  chief  accountant,  Dundee 
Corpjration,  which  will  take  the  form  of  a  contribution  to  the 
proceedings. 

The  Finance  Committee's  report  phows  that  there  was  a  slight 
falling  of:  in  the  income  from  subscriptions  due  to  fluctuations  in 
the  membership,  but  there  was  a  very  considerable  increase  in  the 
income  from  "  proceedings,"  and  the  Convention  showed  a  profit. 
The  liabilities  decreased,  and  there  was  a  total  surplus  of  assets  of 
£721.  The  outstanding  subscriptions  were  only  £25,  part  of  which 
had  since  been  received.  The  invested  funds  had  been  increased  by 
£100,  and  now  stood  at  £600  at  cost,  and  there  was  a  cash  balance 
of  £116. 

The  Council  were  approached  by  the  Electric  Supply  Publicity 
Committee  with  a  view  to  getting  some  of  the  larger  munici- 
palities to  financially  support  a  scheme  for  an  extension  of  the 
Committee's  proposals  on  a  large  scale.  The  report  savs  the  difficulty 
was,  and  is,  that  many  local  authorities  are  at  present  debarred  from 
spending  money  on  publicity  and  other  similar  objects,  and  until 
the  I.M.E.A.  Bill  is  passed,  the  electrical  industry  will  continue  to 
b3  hampered,  and  to  be  unable  to  compete  with  other  industries  in 
regard  to  developing  its  resources. 

The  Council  have  decided  in  favour  of  marking  metal-filament 
lamps  with  their  rated  consumption  in  watts. 

Tae  Parliamentary  Committee's  report  is  a  long  one,  and  naturally 
refers  in  the  first  place  to  the  Association's  Electric  Lighting  Bill 
and  the  Sheffield  Bill,  both  of  which  our  readers  have  been  .fully 
informed  on. 

Negotiations  are  proceeding  between  the  I.M.E.A.  and  B.E.  A.M  A. 
with  a  view  to  standardising  conditions  of  contract  as  between 
purchaser  and  contractor.  So  far  no  agreement  had  been  reached. 
The  Council  apparently  declined  to  ask  the  L.G.B.  to  extend  the 
term  of  meter  loans  to  10  or  15  years.  They  succeeded  generally 
in  inducing  members  not  to  publish  the  prices  of  municipal 
tenders  iu  the  technical  journals. 

At  the  wish  of  the  Institution  of  Electrical  Engineers  the  feeling 
of  the  Council  of  the  Association  regarding  closer  relationship 
bitween  the  two  bodies  and  the  holding  of  annual  joint  conferences 
in  place  of  the  I.M.E  A.  annual  conventions  was  ascertained.  The 
result  of  a  communication  to  members  of  the  Council  was  that  the 
ma j  irity  were  averse  to  the  proposal  in  principle  though  several 
saw  no  objection  to  an  occasional  joint  conference.  The  opinion 
was  expressed  that  the  interests  of  the  two  bodies  were  entirely 
different  and  distinctly  opposed  in  some  instances.  After  due  con- 
sideration it  was  agreed  that  while  there  was  a  general  feeling  in 
favour  of  co-operation  under  special  circumstances,  the  Council 
did  not  consider  it  to  be  feasible  to  hold  joint  conventions. 

A?  regards  the  constitution  of  the  Council,  the  Council  have 
given  very  careful  consideration  to  the  wishes  of  the  members 
as  expressed  at  the  last  annual  general  meeting,  and  the 
consensus  of  opinion  was  to  the  effect  that  some  alteration  of 
the  constitution  of  the  Council  was  advisable  ;  that  the  representa- 
tion of  the  Association  upon  the  Council  should  not  be  upon  a 
proportionate  basis  ;  that  a  change  was  desirable  in  the  present 
method  of  election  of  the  Council ;  and  that  the  Institution  of 
Electrical  Engineers'  method  of  nomination  and  election  should  be 
adopted  subject  to  certain  modifications.  They  accordingly  recom- 
mend that  the  number  of  ordinary  members  of  the  Council  be 
increased  from  14  to  15  by  the  addition  of  one  engineer  member, 
and  that  one-third  of  the  ordinary  members  of  the  Council,  that 
is,  three  engineer  members  and  two  municipal  representatives, 
shall  retire  annually.  They  also  recommend  that  the  retiring  past 
president  shall  not  be  eligible  for  re-elecction  as  an  ordinary 
member  of  the  Council  until  after  the  expiration  of  one  year. 

The  Council  consider  that  the  method  suggested  of  nomination 
and  election  will,  with  certain  modifications,  be  suitable  for  adop- 


tion by  the  Afwociation.  They  acoordinf^ly  recommemdcd  thjtt  the 
method  of  election  of  the  member*  of  the  "  '.re  Coaocil  be 
revised  in  accordance  with  the  foregoing  Bu^r, 

A  brief  disctiRHion  took  place  on  the  report. 

Mh.  Bki.l  (UaU)  urged  that  the  AsMciation  shonld  adopt  meaju 
to  save  its  members  from  the  laboar  inrolved  ia  aiuweriofr 
numerouH  requesto  for  information,  and  Mr.  KAraday  Proctor 
intimated  that  the  expenee  stood  in  the  way,  at  any  rate  antil  the 
Bill  was  passed. 

In  response  to  a  euggeetion  by  Mb.  Wathon*  CBary)  it  wm 
nnanimou.4ly  agreed  to  elect  Mr.  C.  E.  C.  Shaw  field  aa  aa  boo. 
member  of  the  Association. 

Mb.  W.  C.  P.  Tappeh  (S'epney;  introduced  the  qnertion  of 
expenditure  on  publicity,  advertising,  ice.  which  he  urged  should 
be  properly  organised  on  recognised  lines,  as  in  the  case  of  the  gaa 
undertakings. 

Mk.  Alk.x  Cbamb  eCroydon),  a  member  of  the  Poblicity  Com- 
mittee, daid  there  was  no  way  at  present  of  meeting  this  expendi- 
ture. He  understood  that  the  Commercial  Gas  Aiiiiociaticn  w«  re 
trying  to  get  the  L  G.B.  not  to  eureharge  tnch  expenditure  in  the 
case  of  municipal  gas  undertakings,  and  if  they  were  rucceaeful, 
municipal  electrical  undertakings  would  be  entitled  to  spend  money 
similarly  without  hindrance. 

Ald.  Pearso.n  voiced  the  legal  view,  being  of  opinion  that  aa 
authority  whose  accounts  were  audited  could  not  make  Boch 
expenditure  without  fear  of  surcharge,  while  Mr.  Shaw  (llford) 
said  his  authority  was  subject  to  audit,  and  the  L.G  B.  raised  no 
objection  to  such  expenditure  by  his  department,  providing  some- 
thing was  shov/n  for  it.  Mr.  Shaw  further  asked  that  a  short 
report  of  the  proceedings  of  the  National  Asiociation  of  L.G. 
Officers,  to  which  the  Association  has  appointed  de'egatca,  should 
be  placed  before  members  of  the  I.M.E.A. 

Mb.  Wilkinson  (Harrogate)  said  they  were  concerned  in  the 
question  of  superannuation,  and  when  anything  definite  was  done 
in  the  matter,  the  members  would  be  informed. 

This  ended  the  discussion  on  the  report  and  balance  sheet,  which 
were  then  adopted, 

Mb.  Tuknbull  (Tynemouth)  asked  for  another  discnsBion 
in  camera  next  year,  on  heating  and  cooking,  also  that  the  exhi- 
bition should  be  repeated,  and  this  was  supported  by  other 
members. 

Me  R.  a.  Chattock  (Birmingham)  intimated  that  the  Council 
would  consider  the   question. 

Mb.  Bubnett  (Barrow)  urged  the  Council  to  take  up  the  question 
of  protecting  its  junior  members  in  the  matter  of  salary  and  con- 
ditions of  service.  Mb.  Edgcome,  the  President,  in  replying, 
offered  as  an  explanation  f .  r  holding  meetings,  in  camera,  that  it 
was  really  to  avoid  giving  unnecessary  offence  to  contractors  and 
manufacturers.  The  term  used  was  unfortunate,  and  had  been 
misinterpreted  by  the  Press. 

Mb.  Frank  Ayton  (Ipswich),  referring  to  his  previous  suggeetion 
for  the  forma'-ion  of  a  committee  en  electric  vehicles,  submitted  a 
resolution  that  a  committee  should  le  appointed  by  the  Council  to 
consider  and  adopt  measures  for  extending  the  use  of  the  battery 
vehicle,  and  that  it  should  be  empowered  to  cc-opt  engineering 
and  manufacturing  representatives  and  others  to  assist. 

This  was  supported  by  Messrs.  Seabbook  (MaryleboneX 
ViGNOLES  (Grimsby),  and  Wilkissos  (Hancgate),  and  carried 
without  dissent. 

A  private  discussion  then  took  place  on  the  I.M.E  A,  Bui. 


Lead    Poisoninjr.— In    the    report    of    the    ^Icdical 

Inspector  of  Factories  for  lt"i2,  it  is  stated  that  in  the  manuTacture 
of  electric  accumulators  the  creation  of  dust  is  inseparable  from 
many  of  the  operations,  and  it  is  evident  that,  with  the  increased 
number  of  persons  employed,  there  is  ri^k  of  one  worker  inhal  ng 
dust  and  fumes  produced  by  another.  Extension  of  the  require- 
ment of  exhaust  ventilation  to  such  processes  is  being  pressed  for 
in  the  processes  of  lead  burnirg,  filing  and  finishing.  In  one 
factory  visited  by  the  Inspector  12  years  ago.  when  seme  20  persons 
were  employed,  there  are  row  nearly  200.  Examination  of  the 
health  register  gave  the  following  resu.'u  as  regards  the  number 
of   persons  in    the    different    piocesscs    showing    signs    of    lead 

absorption  : —  ..,     ..  w  j 

^  Nam  ber  marked 

Number        s-hnwing  lead  Per 

examined.        absorption,  cent. 

Casting 28  i  H 

Pasting 27  6  22 

Forming            lb  6  31 

Lead  burning 19  '  :^{ 

Filing,  finishing,  cleaning     ...  29  9  ^J 

Packing 1<>  ?  \r 

Others 24              o  -l 

Total 159  o9  24-5 

Exhaust  ventilation  locally  applied  below  the  breathing  level 
opposite  each  worker  and  as  near  as  was  practicable,  without  inter- 
ference with  the  work,  was  required  wherever  filing  or  lead  burn- 
ing was  done  at  fixed  stations.  . 

During  the  year  38  cases  of  lead  poisoning  were  notified  in  con- 
nection with  electric  accumulator  works,  of  which  one  was  fatal. 
This  is  the  largest  number  since  1901.  and  compares  with  24  cases 
in  1911.  Control  of  sources  of  dust  is  again  pointed  out  as  the 
most  important  factor  in  bringing  about  a  reduction  in  the  number 
of  cases. 
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ELECTRICAL    ACCIDENTS    IN    1912. 


(Continued  from  pa(/c  14.) 

Of  the  accidents  in  the  use  of  portable  apparatus,  31,  or  half  the 
total,  were  due  to  daraagred  flexible  conductors,  the  wires  short- 
circuitino-  and  burnins;-  the  men  holding  them.  In  one  case  the 
man.  in  order  to  have  his  hands  free  whilst  working,  had  coiled  the 
flexible  wire  round  his  neck.  In  the  case  of  one  accident,  a  portable 
lamp  was  being:  used  in  the  pit  of  a  motor  g-arag-e,  and  the  f  usine:  of 
the  wires  igrnited  petrol  vapour,  severely  burning:  two  men.  Most 
of  these  accidents  would  be  prevented  by  systematic  examination 
and  proper  maintenance  of  the  wires,  especially  in  places  such  as 
eng:ineering:  shopa  and  shipyards,  where  the  wires  are  subjected  to 
very  roug:h  usag-e,  althoug:h  often  the  protecting:  covering:  of  the 
wires  is  of  poor  quality  to  start  with.  One  accident  was  due  to  the 
non-earthins:  of  the  metallic  armouring  of  the  flexible  con- 
ductors. Apart  from  the  trouble  in  having:  to  earth  metallic 
armouring:,  this  form  of  protection  is  often  less  satisfactory 
and  durable  than  other  non-metallic  covering:s.  Nineteen 
accidents  were  due  to  the  use  of  improperly  constructed 
connectors,  and  would  have  been  avoided  by  the  use  of  connector 
plugs  with  hand  shields,  as  described  in  my  former  reports.  Some 
were  due  to  the  use  of  "adapters "' for  connecting:  to  lampholders 
in  the  place  of  proper  wall  connectors.  Two  further  accidents 
were  caused  by  persons  attempting:  to  connect  the  wires  of  portable 
lamps  to  the  circuit  without  any  connector  at  all.  Eight  accidents 
were  due  to  the  use  of  improperly  constructed  hand  lamps.  Two 
were  due  to  the  absence  of  a  proper  cord  g:rip  in  the  handle.  Two 
further  fatalities  occurred  which  are  not  included  in  the  above 
tables,  as  the  medical  evidence  was  not  sufficiently  definite  in  regard 
to  the  cause  of  death.  In  one  case  the  man,  aged  42,  who  had  been 
seen  at  work  a  few  minutes  before,  was  found  lying  on  a  wet  floor 
with  an  improperly  constructed  and  non-earthed  hand  lamp,  con- 
nected to  a  230-volt  alternating-current  supply,  lying  about  2  ft. 
away  from  him.  The  post-mortem  examination  showed  that  there 
was  no  indication  whatever  that  he  was  liable  to  sudden  death  from 
natural  causes.  He  was  a  robust  man,  muscular  and  well- 
nourished,  and  there  was  nothing  to  show  the  cause  of  death,  the 
verdict  at  the  inquest  being  "  sudden  death  from  some  cause  un- 
known." In  the  other  case,  two  men  were  working  on  a  wet  iron 
floor,  and  were  using  as  a  hand  lamp  a  lamp  in  an  ordinary  metal 
lampholder  not  earthed,  attached  by  flexible  wires  to  an  adjacent 
electric  light  bracket.  The  man  holding  the  lamp  shouted  and 
fell  down,  and  the  other  man  on  attempting  to  lift  him  received  a 
shock.  The  verdict  at  the  inquest  was  "  death  from  hemorrhage 
on  the  brain."  In  this  case  the  voltage  of  the  lamp  was  only  50, 
and  possibly  this  low  figure  had  an  influence  on  the  finding  of  the 
Court.  The  50-volt  circuit  was,  however,  taken  from  an  auto- 
transformer  on  a  240-volt  circuit,  and  the  shock  might  have  been 
from  the  full  voltage,  or  at  any  rate  from  some  pressure  consider- 
ably more  than  50  volts.  Some  time  afterwards  I  found  the  pres- 
sure from  one  conductor  to  the  earth  plate  on  which  the  men  were 
standing  to  have  been  130  volts.  A  prosecution  was  subsequently 
undertaken  for  breach  of  the  Regulations  in  respect  of  the  use 
of  the  non-earthed  portable  apparatus,  and  the  occupiers  were  find 
and  £5  costs. 

In  the  next  class — accidents  due  to  unprotected  conductors— in 
12  cases  the  chief  injuries  were  shock,  and  in  15  burns.  A  fatal 
case  occurred  to  a  lad  who  touched  the  conductors  (460  volts  D.c.) 
of  a  motor  controller,  the  cover  of  which  had  been  removed. 

Of  the  accidents  to  skilled  persons,  described  as  "electricians  "  or 
"  wiremen,"  due  to  working  on  live  conductors,  12  were  due  to 
short  circuits  by  the  use  of  metal  tools  (e.g.,  spanners,  pliers,  screw- 
drivers) ;  one  was  due  to  measuring  across  live  terminals  with 
a  steel  rule.  Most  of  these  accidents  could  undoubtedly  have  been 
avoided,  as  the  work  need  not  have  been  done  whilst  the  conductors 
were  live.  ^ 

Of  the  similar  accidents  to  unskilled  persons  (e.g.,  fitters, 
labourers)  no  fewer  than  five  were  fatal.  One  of  these  occurred 
to  a  labourer  in  getting  up  to  an  overhead  crane.  He  caught  hold 
of  the  trolley  wires  and  could  not  let  go.  The  current  was  switched 
off  and  he  then  fell  to  the  ground,  fracturing  his  skull.  The 
second  fatality  occurred  to  an  electrician's  assistant  who  commenced 
to  carry  out  some  work  himself  instead  of  waiting  for  the  elec- 
trician. He  had  taken  the  leads  out  of  a  motor  (4(K)  volts,  three- 
phase)  and  apparently  turned  on  the  switch  whilst  holding  the  end 
of  the  wire.  The  third  fatality  occurred  to  a  labourer  getting  hold 
of  the  crane  trolley  wires  (440  volts,  three-phase).  He  appears  to 
have  had  no  duties  to  take  him  up  to  the  crane,  and  his  presence 
there  was  unexplained.  The  other  two  fatalities  occurred  to  two 
men  engaged  in  painting  steel  standards  carrying  overhead  power 
wires  (6.000  volts),  one  man  going  to.  the  assistance  of  the  other. 
Their  instructions  were  that  the  work  of  painting  the  standards 
was  to  be  done  on  Sundays  when  the  wires  would  be  dead,  and  they 
had  been  warned  and  threatened  with  instant  dismissal  if  they 
went  up  the  poles  without  having  previously  ascertained  that  the 
wires  were  dead.  With  regard  to  the  other  accidents  under  this 
heading,  some  were  due  to  the  men  having  been  put  to  work  under 
dangerous  conditions  without  supervision,  and  others  to  the  men 
undertaking  the  work  on  their  own  initiative.  Several  were  due 
to  work  being  carried  out  close  to  live  trolley  wires  of  cranes. 

The  accidents  in  testing  departments  of  electrical  manufacturing 
works  were  mostly  short-circuits  causing  burns,  but  four  were 
shocli;  accidents  in  high-pressure  testing.  Considering  the  amount 
of  work  done  in  these  testing  departments,  the  number  of  accidents 
is  not  great.  Much  of  the  work  is  carried  out  by  apprentices  or 
pupils  for  reasons  which   I  have  explained  in  former  reports,  the 


average  age  of  the  whole  of  the  32  persons  injured  being  only  23 
years.  Some  of  the  accidents  were  due  to  carelessness  on  the 
part  of  the  workers  and  others  due  to  faulty  apparatus 
and  worn-out  cables  used  in  making  the  tests.  Many  test 
rooms  are  also  too  small  for  the  work  carried  on.  In  some 
cases  the  works  have  been  enlarged  and  the  output  enormously 
increased  without  any  increase  in  the  accommodation  for  the  test- 
ing departments. 

Under  the  heading  "Miscellaneous"  there  are  nine  fatalities. 
The  first  was  a  very  unusual  type  of  accident,  as  the  victim  appears 
to  have  received  a  shock  from  foot  to  foot  whilst  walking  over 
electrically-charged  ground.  An  electric  lamp  standard,  consist- 
ing of  a  2-in.  iron  pipe  about  12  ft.  in  length,  was  planted  in  the 
ground  out  of  doors,  and  was  provided  at  the  top  with  a  metal 
bracket  for  an  electric  lamp.  The  system  was  440  volts,  three- 
phase,  the  lighting  being  by  two  lamps  in  series  across  one  phase. 
Owing  to  leakage  in  the  lampholder,  the  whole  standard  became 
electrically  charged.  The  current  was  conveyed  to  the  standard 
by  overhead  wires.  The  standard  was  erected  over  the  founda- 
tions of  an  old  chimney  which  had  been  demolished.  Twenty  inches 
away  there  was  a  water  main  in  the  ground  8  in.  below  the  surface, 
and  about  5  ft.  away  was  an  iron  plate  (about  4  ft.  X  2  ft.) 
about  4  in.  under  the  surface.  The  accident  was  investigated  by 
T.  K.  Evans,  and  the  following  particulars  are  taken  from  his 
report : — 

The  fact  that  there  was  a  leakage  to  earth  was  detected  on  the 
previous  evening  by  a  workman,  and  all  hands  were  warned  to  keep 
clear  of  it  till  it  could  be  set  right.  The  next  morning  a  man  was 
wheeling  a  wooden  barrow,  and  another  man,  seeing  that  the  direc- 
tion in  which  he  was  going  would  be  close  to  the  standard,  warned 
him  to  turn  back.  The  first  man,  however,  said  that  he  would 
risk  it,  and  stepping  forward  gave  a  cry  and  fell.  His  nearest  foot 
had  not  been  within  5  ft.  of  the  standard.  Artificial  respiration 
was  started  at  once  and  continued  for  three-quarters  of  an  hour 
with  medical  aid,  but  without  success.  The  surface  of  the  earth 
was  wet  and  muddy.  The  leakage  was  subsequently  definitely 
traced  to  the  lampholder.  The  standard  thus  electrically  charged 
appears  to  have  charged  up  a  well-defined  patch  of  surrounding 
surface  earth,  while  adjacent  to  this  was  an  equally  well-defined 
surface  at  the  usual  earth  potential  (no  doubt  owing  to  the 
proximity  of  the  water  pipe),  so  that  within  a  space  of  2  ft.  6  in. 
it  was  possible  to  bridge  practically  the  full  potential.  Under  the 
Regulations  this  metal  standard  should  have  been  efficiently 
earthed. 

The  second  fatality  occurred  at  a  "gcliath"  crane  at  a  steel 
works.  The  crane  driver,  who  appears  to  have  been  a  competent 
person,  had  gone  along  the  cross  platform  to  carry  out  some 
repairs,  where  he  would  necessarily  have  had  to  touch  the  trolley 
wires.  He  had  forgotten  to  pull  out  the  crane  switch,  which  would 
have  made  the  wires  dead. 

In  the  third  fatality,  a  sub-station  on  the  factory  premises  was 
supplied  with  three-phase  current  at  2,000  volts  by  overhead  wires 
26  ft.  above  the  ground.  A  jib  crane  had  been  temporarily 
erected.  One  man,  in  pulling  the  steel  rope  of  the  crane,  put  it 
into  contact  with  one  of  the  overhead  wires.  A  second  man  also 
received  a  shock,  and  a  third  man,  in  running  to  his  assistance, 
took  hold  of  the  handle  of  the  crane  and  received  a  shock,  with 
fatal  results.  The  overhead  wires  were  not  part  of  the  factory 
equipment,  but  were  mains  or  service  lines  belonging  to  the  power 
company.  The  fourth  fatality  occurred  in  the  yard  of  a  motor-car 
works.  This  works,  together  with  the  adjoining  premises,  had 
previously  been  occupied  by  another  tenant,  and  there  had  formerly 
been  electric  light  in  one  of  the  outbuildings.  The  wiring  had 
been  in  iron  piping.  When  the  present  tenants  came  into  occupa- 
tion, the  premises  were  split  up,  and  also  the  electrical  installation. 
The  light  in  question  was  not  used  by  the  present  tenants  ;  in  fact, 
the  fitting  had  been  removed  from  the  end  of  the  pipe,  the  ends 
of  the  wires  being  left  bare  and  the  pipe  had  fallen  out  of  position. 
A  man  took  hold  of  this  pipe  to  move  it  out  of  the  way  and 
received  a  shock,  the  ground  being  wet.  and  he  was  unable  to  let 
go.  Another  man  who  was  with  him  ran  to  the  main  switch  and 
pulled  it  out,  but  on  returning  found  the  current  was  still  on  ;  he 
managed,  however,  to  cut  the  wire  with  a  hammer.  It  transpired 
that  the  switch  controlling  the  circuit  was  on  the  next  door  pre- 
mises, and  that  the  circuit  had  not  been  disconnected  at  the  time 
that  the  premises  were  divided  up.  The  current  was  200  volts 
alternating.  In  the  case  of  the  fifth  fatality,  no  electricity  was 
used  on  the  premises,  but  overhead  wires.  500  volts,  three-phase, 
passed  over  che  ground  to  a  colliery.  A  derrick  was  being  erected 
near  the  wires,  and  a  wire  guy  rope  which  a  man  was  holding  was 
brought  into  contact.  The  occupiers  of  the  factory  were  not 
responsible  for  the  wires,  and  evidently  did  not  realise  the  danger, 
as  a  man  had  had  a  shock  in  a  similar  way  the  previous  week. 
Probably  the  fact  that  no  serious  consequences  ensued  on  that 
occasion  led  them  to  the  belief  that  there  was  no  danger.  In  the 
case  of  the  sixth  fatality,  a  new  building  was  being  added  to  exist- 
ing factory  premises,  and  an  electric  lift  was  being  put  in.  The 
controller  house  for  the  lift  was  at  the  top  of  the  building,  and  a 
workman  engaged  in  cementing  the  floor  was  found  lying  dead 
with  his  neck  against  the  resistances  of  the  controller.  The 
pressure  was  230  volts  direct  current.  The  man  should,  of  course, 
not  have  been  allowed  to  lay  the  floor  whilst  the  current  was  on 
the  lift.  The  seventh  fatality  was  again  due  to  the  erection  of  a 
derrick  close  to  overhead  wires,  in  this  case  140  volts,  three-phase. 
A  wire  rope  between  the  winch  and  the  pulley  on  the  derrick  made 
contact  with  the  wires,  and  a  boy  taking  hold  of  the  rope  was 
killed.  The  eighth  fatality  occurred  in  connection  with  building 
operations  in  extending  an  iron  works.  A  labourer  climbing  up 
a  lattice  girder  came  into  contact  with  the  crane  trolley  wires, 
400  volts,  three-phase.     The  ninth  fatality  occurred  through  the 
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breaking  of  an  overhead  wire  (440  volts,  three-phase)  durinj?  a  ffale 
in  the  night.  The  foreman  noticed  the  wire  lying  on  the  ground 
at  6.30  in  the  morning,  but  did  not  realise  that  it  might  be  danger- 
ous. About  8  a.m.  a  boy  having  to  wheel  a  barrow  past  the  spot 
picked  lip  the  end  of  the  wire  and  was  killed.  The  wires  were 
protected  by  fuses  and  although  there  were  signs  of  arcing  to  the 
ground,  the  fuses  had  not  blown.  Artificial  respiration  was  tried 
for  two  hours  without  success. 

Another  fatality,  not  due  to  electric  shock  and  not  classed  as  an 
electricity  accident,  occurred  in  the  purifier  house  at  a  gas  works, 
in  which  there  was  an  electrically-driven  crane  for  lifting  the  lids 
of  the  purifier  boxes.  Although  the  motor  and  controller  were 
specially  constructed  to  be  gas-tight,  ordinary  collectors  with 
sliding  contact  on  bare  trolley  wires  were  made  uEe  of.  A  lid  of  a 
purifier  had  just  been  lifted  and  was  being  traversed  across  the 
purifier  house  when  the  cloud  of  gas  from  the  purifier  was  ignited. 
The  crane  driver  in  the  cabin  of  the  crane  was  killed  by  the  burns 
he  received  from  the  ignited  gas. 

Amongst  the  non-fatal  accidents  under  this  heading,  the  fol- 
lowing may  ba  referred  to.  One  was  due  to  the  non-earthing  of 
the  winch  for  raising  and  lowering  an  arc  lamp,  the  winch  handle 
becoming  alive.  In  a  shipyard  a  man  received  a  shock  from  an 
electric  winch  which  was  not  properly  earthed.  Several  other 
accidents  were  also  due  to  the  non-earthing  of  electrically-driven 
machinery.  Another  man  received  a  shock  whilst  fettling  a  casting, 
another  part  of  which  was  being  electrically  welded.  In  another 
case  the  man  received  a  severe  shock,  rendering  him  unconscious, 
through  picking  up  a  broken  overhead  wire,  440  volts,  three-phase. 
In  another  case  a  boy  of  16  received  a  severe  shock  from  a  lamp 
bracket  which  had  become  charged.  He  was  rendered  insensible, 
and  was  brought  round  by  artificial  respiration.  Another  shock 
accident  was  due  to  a  man  trimming  an  arc  lamp  (220  volts 
alternating),  the  lamp  being  "  protected  "  by  a  single-pole  switch 
only.  An  accident  which  can  hardly  be  regarded  as  electrical 
occurred  in  a  motor-car  works,  where  petrol  vapour  was  ignited  by 
a  man  touching  the  sparking  plug  of  a  motor  with  a  metal  oil  can. 
He  was  wearing  a  celluloid  collar,  which  instantly  ignited,  and  he 
was  severely  burned. 

After  an  interval  of  several  years,  in  which  no  serious  fires  have 
occurred  in  public  supply  generating  stations,  there  are  three 
recorded  during  the  year  under  review.  One  occurred  in  a  high- 
tension  station  where  a  new  high-tension  switchboard  had  just  been 
completed.  The  fire  originated  under  the  floor  of  the  working 
platform,  and  was  apparently  caused  by  the  breakdown  of  the 
insulation  in  a  joint-box,  in  which  a  concentric  cable  from  a  turbo- 
alternator  wai  split  up  into  two  single  cables  passing  on  to  the 
switchboard.  The  arc  was  apparently  maintained  for  some  minutes 
before  the  plant  could  be  shut  down.  Owing  to  its  position  and 
the  resulting  fire,  it  was  impossible  to  get  to  the  control  board 
immediately,  and  the  fiie  quickly  assumed  such  proportions  that 
the  fire  brigade  had  to  be  called  in.  Considerable  damage  was 
done  to  the  control  board  of  the  new  switchboard,  the  fire  follow- 
ing the  run  of  the  cables.  The  supply  of  electrical  energy  was 
completely  stopped  for  one  night,  but  the  duration  of  the  stoppage 
would  have  been  much  shorter  had  not  water  got  on  to  one  section 
of  the  high-tension  switchgear — a  part  of  the  old  board  which  had 
not  been  replaced — necessitating  a  complete  drying  out  before  re- 
starting. Although  the  switchboard  was  chiefly  affected,  the  fire 
was  not  caused  by  any  fault  in  the  design.  Incidentally,  the  tire 
showed  the  value  of  teak  as  a  material  for  switch-room  floors. 
The  floor,  which  was  of  this  material,  although  burned  away  where 
the  arcing  occurred  was,  at  a  short  distance  away,  practically  un- 
damaged, and  did  not  lead  to  any  extension  of  the  fire.  As  the 
joint-box  at  which  it  was  supposed  the  breakdown  originated,  had 
been  tested  a  few  days  previously  to  three  times  the  working 
pressure,  the  cause  of  the  breakdown  is  unexplained. 

The  second  fire  occurred  in  a  direct- current  station  giving  a 
three-wire  supply  and  a  supply  for  traction.  The  fire  originated 
below  the  switchboard  gallery  where  the  cables  emerge  from  the 
cable  trench  and  rise  up  the  wall  to  the  switchboard,  and  where 
also  the  shunt  regulators  were  placed.  It  does  not  appear  to  be 
known  precisely  where  the  fire  originated,  but  it  quickly  spread 
amongst  the  cables,  and  following  them  up  through  the  space 
between  the  switch  gallery  floor  and  the  wall  practically  destroyed 
the  main  three-wire  switchboard  on  the  gallery.  In  this  case  the 
arrangement  of  the  cables  and  wires  below  the  switchboard  plat- 
form was  very  crowded,  owing  to  the  growth  of  the  station  since 
the  supply  was  first  commenced,  some  12  years  earlier,  and  gave 
little  chance  for  saving  the  situation  in  the  event  of  a  fire  once 
starting.  This  fire  also  resulted  in  a  total  cessation  of  the  electricity 
supply  and  involved  the  hasty  erection  of  a  temporary  switchboard 
pending  reconstruction. 

The  third  fire  appears  to  have  been  primarily  due  to  a  man, 
working  at  the  back  of  a  traction  switchboard,  making  a  short 
circuit  to  the  earthed  metal  framework.  The  switchboard  was  in 
a  room  adjoining  the  engine-room  and  en  a  higher  level,  and  on  the 
opposite  side  of  the  room  was  the  three-wire  general  supply  switch- 
board. The  man  was  severely  burned  by  the  resulting  arc  and  the 
coverings  of  adjacent  cables  caught  fire.  This  fire  was,  how- 
ever, put  out  by  the  staff,  by  means  of  chemical  extinguishers.  A 
few  minutes  afterwards,  an  alarm  was  given  that  smoke  was  coming 
up  from  the  basement — two  floors  below — where  the  cables  from 
the  generating  plant  and  the  feeders  passed  through  to  the  switch- 
boards and  to  the  street.  It  was  found  impossible  to  enter  the 
basement  on  account  of  the  smoke,  and  very  quickly  a  fierce  fire 
was  raging.  The  fire  followed  the  cables  leading  up  to  the  switch- 
room,  passing  through  the  space  between  the  floors  and  the  walls 
left  open  for  their  accommodation,  and  completely  destroyed  both 
the  traction  and  the  general  supply  switchboards.  The  latter 
board  was  quite  new,  having  only  just  been  completed  and  put  to 


work  at  a  cost  of  several  thooMnd  poondis.  There  wm  nothing 
whatever  of  an  inflammable  natare  aboat  thiij  Bwitcbbo«rd,  the  fire 
feeding  entirely  on  the  intinlating  coverin^a  of  the  c»bUa.  A 
battery  was  connected  to  the  traction  board,  and  no  donbt  con- 
tributed to  the  Hpread  of  the  fire,  ao  it  wa«  snlMKqoently  foand  to 
be  completely  discharged.  The  rate  of  dincharge  of  the  battery 
appears,  however,  not  to  have  greatly  exceede*!  the  normal  maxi- 
mum rate  of  discharge,  as  the  main  circuit- breaker,  which  wa«  on 
another  switchboard  and  was  found  to  \je  in  order,  had  not  come 
out.  How  the  fire  amongst  the  cables  in  the  ba**ment  started  i«  not 
apparent,  but  it  may  have  been  due  to  breakdown  of  imralatioa 
owing  to  momentary  rise  of  preshure  following  on  the  original 
short  circuit  at  the  traction  switchboard.  The  complete  breakdown 
of  the  electricity  supply  in  thi.i  cafe  involved  ir.ore  M-rioas  con- 
sequences than  in  the  others  owing  to  a  number  of  works  being: 
dependent  upon  it  for  power  puryxjEes.  Temporary  switchboards 
had  again  to  be  hastily  constructed. 

These  fires,  eppecially  as  coming  after  several  yearfl  of  apparent 
immunity  frcm  such  disasters,  afford  object  lesfons  of  great  import- 
ance to  those  in  charge  of  or  who  are  responsible  for  the*  t 
of  electrical  stations.  In  all  three  caaes,  it  was  the  cover.  e 
cables  that  burned  and  spread  the  fire,  and  although  some  of  the 
cables  were  in  so-called  "  fireproof"  compcsition  tubes,  these  appear 
to  have  been  of  little,  if  any  use  in  checking  the  spread  of  the 
fire.  That  where  the  cables  are  in  a  covered  trench  or  under  a 
ceiling  or  roof,  they  are  most  readily  attacked.  Las  been  further 
clearly  demonstrated  in  the  case  of  a  fourth  station  fire  which 
has  occurred  since  the  period  covered  by  this  report.  In  this  last 
case  the  cables  were  in  a  subway  some  6  or  7  ft.  in  height  and 
were  laid  on  insulators  on  racks  on  each  side  of  the  gangway.  All 
the  cables  within  about  2  ft.  of  the  rcof  of  the  subway  had  their 
insulation  completely  burned  off,  but  those  nearer  the  ground  were 
practically  undamaged.  In  many  of  the  older  stations  the  cables 
and  wires  behind  the  switchboards  and  in  cable  trenehea  and 
subways  are  hopelessly  mixed  up,  so  that  should  a  fire  be  started  at 
any  point  it  would  be  impossible  to  prevent  it  from  rapidly  spread- 
ing and  involving  the  whole.  It  is  a  common  practice  in  elec- 
trical stations  for  the  cables  to  be  taken  from  trenches  or  subways 
up  the  wall  of  the  building  to  the  switchboard  gallery,  the  floor  of 
the  gallery  beirg  cut  away,  leavicg  a  permanent  opening  some 
12  in.  wide  all  along  for  the  cables  to  pass  through.  Two  of 
these  fires  show  the  danger  of  this  opening  in  the  floor  allow- 
ing the  fire  to  pass  upwaras  and  involvirg  the  switchboards  in  the 
gallery  or  room  above.  So  long  as  cables  with  inflammable  insu- 
lation are  used  in  electrical  stations,  it  is  obvious  that  some  safer 
system  of  isolating  and  protecting  them  is  necessary  if  the  possi- 
bility of  such  disasters  is  to  be  prevented.  There  are  no  doubt 
diiBculties  in  many  stations  on  account  of  the  large  number  of 
cables  which  have  to  be  accommodated,  but  it  might  be  practicable 
in  many  cases  to  separate  the  cables  in  channels  of  brick  or  stone- 
ware in  such  a  way  as  to  prevent  the  spreading  of  a  fire  from 
cable  to  cable.  The  small  wires  for  instruments,  regulating  resist- 
ances, kc,  are  often  a  source  of  danger,  being  poorly  insulated  and 
looped  about  anyhow  at  the  backs  of  the  switchboards.  It  is 
generally  recognised  that  inflammable  woodwork,  particularly  soft 
wood,  should  not  enter  into  the  construction  of  switchboards,  yet 
I  recently  found  a  new  high-tension  three-phase  switchboard  in  a 
public  supply  erenerating  station  practically  enclosed  in  woodwork  : 
the  bus-bars  were  just  below  a  matchboard  ceiling,  and  the  whole 
passage-way  at  the  back  of  the  open- fronted  cells  was  enclosed  by 
deal  boardirg. 

iTo  be  concluded.) 


THE    CAUSES    OF    FIRES    IN 

CENTRAL  ELECTRIC   LIGHTING   STATIONS, 

AND    THEIR    REMEDY.* 


By  ANDRE  GERARD. 


Casks  of  the  total  or  partial  destruction  by  fire  of  central  electric 
lighting  stations  have  recently  been  somewhat  numereus.  especially 
in  the  United  States  and  Switzerland.  The  repetition  of  serious 
fires,  which  deprives  towns,  and  sometimes  whole  districts,  of  light 
and  power  during  more  or  less  extended  periods  has  led  those 
respo.'.sible  for  the  management  of  generating  stations  to  seek  to 
discover  the  mcst  probable  causes  of  fire,  and  the  remedies  to  be 
adopted  for  their  removal. 

The  majority  of  modern  central  stations,  whether  hydraulically 
or  steam-operated,  are  constructed  of  fireproof  or  inccmbustible 
materials — ironwork  for  the  roof  beams,  tiles  or  slates  for  the 
roofing,  and  bricks,  stone,  or  cement  for  the  walls  and  floors.  It 
would,  therefore",  seem,  a  ptiori,  that  only  the  machinery  and 
accessories  can  act  as  feeders  to  a  fire  should  an  outbreak  occur. 
It  must  not  be  overlooked,  however,  that  iron  and  steel  roofing 
material  exposed  to  a  violent  fire  is  easily  dislodged,  owing  to 
twisting  under  the  action  of  the  heat  of  the  parts  ccmprisiug  it, 
and,  in  becoming  dislodged,  whole  sides  of  walls  may  be  dragged 
down. 

Apart  from  the  switchboards,  there  is  little  cause  for  fire  in  the 
power  house  of  central  stations.     The  windings  and  cables  of  the 
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machine  may,   possibly,  catch  fire,  but  such  outbreaks  are   easily 
localised,  and  do  not  give  rise  to  great  heat. 

In  many  recently-constructed  power  houses,  a  changre  more  to  be 
feared  has  been  introduced  by  the  adoption  of  filters  to  filter  the 
air  employed  for  the  cooline  of  the  alternators.  These  filters,  com- 
posed of  strips  of  cloth  stretched  across  wooden  frames  form  excel- 
lent additional  fuel  for  fires,  they  being  easily  ignited.  The  flame, 
sucked  along  by  the  alternators,  which  play  the  part  of  huge  fans, 
may  quickly  destroy  the  whole  windings,  and,  owing  to  the  exces- 
sive heat,  cause  seizing  of  the  bearings  of  the  steam  turbines  and 
generators,  and  so  possibly  bring  about  the  destruction  of  the 
turbines. 

In  order  to  prevent  such  serious  accidents,  the  filters  should  be 
placed  some  distmce  away  from  the  alternators,  which  they  keep 
free  from  dust,  in  a  special  fireproof  compartment,  which  the 
station  stafif  should  not  be  allowed  to  enter.  It  is  also  well  to 
cover  the  external  air  inlets  to  the  filter  chamber  with  wire  gauze, 
as  in  this  way  the  risk  of  the  filter  catching  fire  should  an 
outbreak  occur  at  the  station,  is  diminished. 

The  conductors,  which  transmit  the  electrical  energy  for  the 
auxiliary  services  and  lighting  of  the  station,  should  be  carefully 
insulated,  and  enclosed,  if  possible,  in  metal  tubes.  The  insulation  of 
these  circuits  should  also  be  frequently  tested.  The  current  should 
preferably  be  conveyed  from  the  generators  to  the  switchboard  by 
copper  bars  arranged  in  perfectly  watertight  and  fireproof  channels. 
By  adoptiufr  this  method,  the  possibility  of  short  circuits,  which 
may  arise  in  the  a^-moured  cables  often  employed  for  this  purpose, 
and  which  frequently  form  long  sustained  arcs — one  cause  of  fire — 
are  avoided. 

The  section  of  central  stations  lao^t  liable  to  fire  is  the  switch- 
board, where  are  usually  grouped  a  large  number  of  particularly 
inflammable  materials,  such  as  the  oil  of  static  transformers,  the 
insulating  blocks  of  measuring  transformers,  and  the  rubber  with 
which  the  cables  are  covered. 

A  modern  innovation  in  central  station  construction  is  to  com- 
pletely separate  the  switchgear  from  the  power  house,  and  to  locate 
it  in  a  separate  and  independent  building.  If  the  switchboard 
catches  fire  the  power  house  ia  preserved,  and  a  temporary  system 
of  cables  can  be  quickly  rigged  up  to  maintain  a  supply  of  current 
to  consumers.  On  the  other  hand,  if  an  accident,  such  as  the 
bursting  of  a  steam  pipe,  occurs  in  the  machine  room,  no  harm  is 
done  to  the  switchgear.  It  is,  unfortunately,  not  possible  to  adopt 
this  excellent  arrangement  in  existing  stations,  and,  consequently, 
all  that  can  be  done  is  to  make  the  switchgear  as  fireproof  and 
incombustible  as  possible.  If  static  transformers— which  are 
particularly  dangerous  from  a  fire  point  of  view,  as  they  practically 
constitute  oil  reservoirs — are  employed,  it  is  advisable  to  shift 
them  to  a  specially  isolated  part,  the  compartments  in  which 
they  are  placed  being  protected  from  any  possible  falling 
walls.  The  front  of  these  chambers  should  be  provided  with  fold- 
ing iron  gates.  Contact  thermometers,  or  thermo-electric  couples, 
would  inform  the  switchgear  attendants  as  to  the  temperature  of 
the  oil  in  the  transformers  at  work,  and  they  could  be  given  a 
warning  of  any  excessive  heating  of  the  oil  by  means  of  an  electric 
bell  arrangement. 

The  oil  switches  and  the  alternator  and  feeder  connectiors 
of  switchboards  also  form  an  element  of  danger.  From  various 
tests  that  have  recently  been  carried  out,  it  appears  that  the  oil  of 
these  switches  may  catch  fire  in  either  of  the  two  following 
ways  :- First,  by  progressive  heating,  due,  for  example,  to  a  bad 
contact  at  the  jaws  of  the  switch,  this  leading  to  the  rupture 
of  the  normal  load  of  the  alternator  or  of  the  feeders  ;  under  the 
action  of  the  arc  set  up  by  the  rupture,  the  oil,  already  highly 
heated,  ignites.  This  firing  does  not,  however,  take  place  unless 
there  is  a  shortness  of  oil,  or  unless  there  are  openings  in  the 
switches,  as,  to  cause  combustion,  there  must  be  some  air  in  the 
vicinity  of  the  oil.  Switches  ought,  therefore,  to  be  kept  well 
sealed  and  fitted  with  a  visible  oil-level  indicator. 

It  has  been  noted  that  ignited  oil  tends  to  extinguish  itself  so 
long  as  it  is  not  in  contact  with  any  wick.  Therefore,  anything 
that  might  act  as  a  wick  to  feed  the  ignited  oil  should  not  be 
included  in  the  construction  of  switches,  and,  above  all,  care  should 
be  taken  to  see  that  the  cables  leaving  the  switches  are  not  covered 
with  insulating  material.  A  similar  remark  applies  to  the  cables 
leaving  static  transformers.  This  first  way  in  which  the  oil  of 
switches  may  become  ignited  may  be  easily  overcome  if  the 
station  attendants  will  make  themselves  acquainted  with  the  smell 
arising  from  the  progressive  heating  of  oil. 

The  second  cause  of  trouble  is  the  sudden  heating  up  of 
the  oil.  This  may  take  place  when  a  short-circuit,  broken  by 
a  switch,  is  not  proportionate  to  the  power  lost  on  the  short- 
circuit.  There  is  little  to  be  feared  on  this  account  between  the 
.switch  and  the  alternator  ;  indeed,  it  is  almost  impossible  if 
the  precaution  is  tak^n  to  equip  the  machines  with  instantaneous- 
acting  reverse-current  relays.  It  is,  however,  different  as  regards 
the  break  between  the  switch  and  the  feeder.  In  case  of  a 
short  circuit  in  a  feeder,  the  automatic  switch  breaks  not  only 
the  total  energy  being  transmitted  at  that  moment,  but  that  multi- 
plied by  a  coefiicient  of  between  three  and  four.  Again,  the 
extension,  often  rapid,  of  the  capacity  of  central  stations,  is  not 
always  accompanied  by  a  replacement  of  the  switches  originally 
installed,  whereas  their  capacity  ought  to  be  changed  to  correspond  to 
the  increased  capacity  of  the  plant.  The  consequence  is  that  more 
energy  is  transmitted  through  the  switches  than  that  for  which  they 
were  designed,  which  may  give  rise  to  the  sudden  heating  up  of  the 
.oil  already  mentioned.  Should  the  oil  fire,  it  is  possible  for  the 
switches  to  explode  or  burst,  so  spreading  the  flaming  oil, 
and  should  any  of  it  come  in  contact  with  combustible 
material,  it  will  not  orly  set  fire  to  it,  but  the  material  will  act  as 
a   wick  to   the  oil,   and   so   keep    it   burning.     To   prevent  such 


accidents,  each  switch  should  be  proportioned  to  the  total 
power  of  the  plant  ;  in  the  case  of  large,  modern  central 
stations,  this  necessitates  switches  of  a  somewhat  imposing  size, 
with  the  result  that,  with  the  object  of  reducing  the  dimensions, 
what  are  known  as  armoured  switches,  enclosed  in  thick  steel 
plates,  and  also  compressed  oil  switches,  which  require  less  oil 
for  an  equal  capacity,  are  being  introduced. 

It  is  always  necessary  to  see  that  there  are  no  combustible 
materials  in  the  neighbourhood  of  the  switches.  The  panels  of 
the  switchboard  should  be  made  of  cement,  or  some  similar 
material.  The  conductors  should  be  bared  to  prevent  the  spreading 
of  a  fire.  The  wrapping  of  asbestos  round  rubber  insulation  should 
not  be  allowed,  as  asbestos  forms  an  excellent  wick  for  burning 
oil.  The  switchboard  should  be  divided  into  several  sections,  com- 
pletely separated  one  from  the  other  by  iron  doors.  The  passages, 
where  the  switch  panels  are  all  on  one  floor,  and  the  staircases, 
where  they  are  on  diiferent  floors,  should  be  outside  the  building. 
If  a  fire  breaks  out  in  one  of  the  sections  of  the  switchgear,  it 
could,  in  this  way,  be  completely  isolated  from  the  neighouring 
sections,  and  the  area  of  the  fire  confined.  At  the  same  time,  it  is 
advisable  that  the  iron  doors  should  be  kept  open,  so  that  the 
attendants  may  be  warned  of  any  danger  by  the  smell  associated 
with  copper  and  burning  oil. 

A  feature  of  many  central  station  ires,  is  that  great  clouds  of 
dense  tmoke  are  rapidly  produced,  which  quickly  invade  the  whole 
building  ;  this  smoke,  which  arises  from  the  numerous  resinous 
materials  involved  in  the  fire,  greatly  impedes  the  work  of  the 
firemen,  or  the  f-tation  staff,  who  are  unable  to  enter  the  building 
to  stop  the  machines  or  to  switch  oflf  the  cables  and  feeders. 
Every  station  should,  therefore,  be  equipped  with  apparatus  to 
enable  men  to  enter  buildings  filled  with  smoke  or  unbreathable 
a'r.  Some  of  the  apparatus  made  for  this  purpose  necessitates 
so  long  an  apprenticeship  on  the  part  of  a  staff  and  so  long  a 
period  to  put  on,  that  apparatus  into  which  air  is  pumped  is  to  be 
preferred.  The  helmets  for  central  station  use  should  be  made  of 
an  insulating  material ;  the  pipes  which  convey  the  fresh  air  from 
the  outside  to  the  interior  of  the  power  house  may  be  metallic, 
but  that  leading  to  the  switchroom  should  be  of  rubber.  Accord- 
ing to  this  plan  there  would  be  in  each  station  a  double  set  of 
piping  for  each  apparatus. 

At  the  side  of  each  machine  in  the  power  house,  and  also  in  the 
switchroom,  there  should  be  kept  ready  for  use  a  number  of  hand 
fire-extinguishers.  Apparatus  of  the  liquid-jet  type  cannot,  of 
course,  be  used  if  pressure  still  exists  at  the  terminals  of  the 
machines  or  at  the  bars  of  the  switchboard.  In  this  case 
extinguishers  of  the  powder  type  are  to  be  preferred. 

The  location  of  the  water  hydrants  for  the  fire  service  should  be 
carefully  studied.  If  a  pressure  water  supply  is  not  available,  it 
will  be  necessary  to  construct  a  water  tower,  and,  in  addition,  to 
provide  auxiliary  pumps  equipped  with  self-contained  motors. 

In  conclusion,  it  may  be  pointed  out  that  it  is  not  altogether 
advisable,  for  the  simple  purpose  of  reducing  production  expenses, 
to  establish  generating  stations  on  too  large  a  scale  ;  from  a  fire 
point  of  view,  it  is  preferable  to  divide  a  district  up  into  sections, 
each  with  its  own  generating  station,  the  network  being,  however, 
BO  connected  up,  that  in  case  of  a  fire  at  one  of  the  plants,  the 
mains  usually  fed  from  it  can  be  supplied  from  one  of  the  other 
stations. 


French  Trade    with   the  Electric    Furnace.— The 

Genie  Ciinl  states  that  the  exportation  of  bauxite,  the  source  of 
aluminium,  was  144,000  tons  in  1912,  as  compared  with  154,000 
tons  in  1911.  England  took  40,000  tons;  the  United  States, 
33,000  ;  Holland,  31,000  ;  and  Russia  and  Germany,  26,000  tons 
each.  The  export  of  anhydrous  alumina  was  8,300  tons,  against 
8,800  in  1911,  and  of  sulphate  of  alumina  423  tons,  against  978. 
Aluminium  was  exported  amounting  to  6,600  tons,  compared  with 
4,000  tons  in  1911  and  4,100  in  1910,  mainly  to  Germany  and 
Switzerland.  The  export  of  calcium  carbide  increased  from  5,058 
tons  to  6,225,  largely  for  acetylene  lighting  in  the  French  Colonies  ; 
3,302  tons  were  imported.  Over  3,000  tons  of  nitrate  of  lime  and 
cyanamide  were  imported,  the  former  coming  from  Norway  and 
the  latter  from  Switzerland.  Ferro-silicon  exports  amounted  to 
3,766  tons,  and  various  iron  compounds  to  6,531  tons,  most  of  the 
former  going  to  Germany  and  Belgium,  and  of  the  latter  to 
England  and  Switzerland.  The  exports  of  chlorate  of  potash  were 
1,746  tons  and  of  chloride  of  lime  13,000  tons. 

Troubles  Due  to  Non-l  se  of  Circuit-Breakers. — In 

the  Electriral  World,  F.  W.  Harris  points  out  that  a  common 
source  of  complaint  is  the  heating  of  the  contacts  of  circuit- 
breakers  after  the  instrument  has  been  in  service  for  a  long  period. 
These  breakers,  as  commonly  constructed,  have  a  laminated  brush 
made  up  of  thin  leaves  of  copper,  and  any  temperature  over  a 
certain  very  well-defined  maximum  will  result  in  the  brush 
becoming  soft  and  losing  its  elasticity.  Therefore  the  heating 
becomes  very  much  worse,  rapidly  approaching  a  crisis  which 
results  in  a  more  or  less  total  ruin  of  the  brush  and  sometimes  a 
shut- down  of  the  plant.  In  a  certain  case  an  examination  of  con- 
ditions showed  that  the  troublesome  circuit-breakers  were  connected 
on  a  circuit  that  was  never  opened  except  upon  dead-short-circuit 
conditions,  and  these  couditions  did  not  obtain  more  than  once  or 
twice  a  year.  The  whole  trouble  was  traced  to  a  gradual  oxidation 
of  the  contacts  and  to  the  fact  that  the  troublesome  circuit-breakers 
were  never  opened  and  closed  to  rub  ofiE  the  oxide.  It  was  found 
that  if  the  instruments  were  opened  and  closed  a  few  times  on 
Sundays  it  was  possible  to  keep  the  contacts  bright. 
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The  Illuminatinp  Engineeringr  Scciety  of  New  York  has  recently 
publibhed  a  booklet  entitled  "  Light  :  Its  Use  and  Misuse,"  which 
is  designed  to  educate  the  public  in  the  principles  governingr  good 
lighting:,  and  in  the  nature  and  defects  of  bad  lighting.  Under 
a  slightly  extended  title  the  Illuminating  Ecgineering  Society  of 
London  has  sicce  published  essentially  the  same  work  "  slightly 
modified  to  suit  the  needs  of  this  country."  It  is  hard  to  see  why 
a  treatise  of  this  description  should  n  quire  adapting  to  the  needs 
of  this  country  in  contradistinction  to  those  of  America,  and  such 
differences  as  actually  exist  between  the  two  editions  lie  in  the 
arrangement  of  the  text  and  blocks,  and  are  of  no  vital  importance. 
Nevertheless,  the  phrase  quoted  is  unfortunate,  and  is  likely  to 
remind  readers  of  the  fate  awaiting  the  patient  when  doctors  dis- 
agree. In  respect  of  grammar  and  arrangement  of  matter  we 
prefer  the  English  edition,  and  the  latter  is  certainly  more  accurate 
in  its  technical  statements  and  advice. 

In  both  editions  the  matters  dealt  with  include  a  brief  discussion 
of  the  mechanism  of  the  human  eye  and  the  effect  on  it  of  various 
lighting  conditions  ;  the  dangers  of  flicker  and  glare  ;  the  distri- 
bution of  illumination  ;  the  choice  and  arrangement  of  globes, 
shades  and  reflectors  ;  and  the  amount  of  illumination  necessary. 
These  matters  are  dealt  with  very  satisfactorily,  but  we  find  no 
reference  to  the  evil  effects  of  "cut-glass"  bowls  (as  distinct  from 
glassware  scientifically  designed  on  the  Holophane  principle),  or  to 
the  dangers  of  heating  the  eyes  by  lamps  placed  near  them — 
which  danger  often  exists  though  the  luminous  radiations  are  pro- 
perly screened.  As  regards  the  illumination  necessary  for  reading, 
it  is  interesting  to  note  that  2  or  3  ft.-candles  are  now  held  to  be 
desirable.  It  is  not  long  ago  that  1  ft.-candle  was  the  stancard 
reading  allowance. 

A  special  feature  in  both  editions  are  the  illustrations,  which  are 
intended  to  present  to  the  reader  concrete  ideas  on  the  subject  in 
hand.  The  choice  of  illustrations  is  rather  better  (from  the  point 
of  view  of  instructing  and  convincing  the  reader)  in  the  EDglish 
than  in  the  American  edition,  but  a  number  of  the  figures  are  the 


no  difficulty  in  seeing  the  parte  in  qaeation.  The  hcman  eye  has  a 
very  much  smaller  field  of  focus  th&n  the  camera  leni*.  and  the  violent 
contrast  shown  within  the  few  square  inches  of  a  :  '  '  r 

less  noticeable  to  the  eye  when  viewing  a  "  life  -  v 

part  of  which  can  be  clearly  focoi-ed  at  any  one  moment^,  than 
when  regarding;  a  small  print,  practically  the  whole  of  which  can 
be  sharply  focused  at  once  by  the  eye.  Any  reader  viewing  the 
illustration  in  question  will  readily  agree  that  the  linhtiog  shown 
is  heinous,  but  few  will  realise  that  tht  conditions  represented  atc 
identical  with  those  prevailing  in  their  own  roc  in!',  and  therein  lies 
the  root  of  our  cbjection  to  many  of  the  illrstrations  not  only  in 
these  but  also  in  other  illuminating  engineering  publications. 

A  further  danger,  to  which  illustration  of  lighting  con']'*''  '"  >'y 
half-tones  is  expoEed,  is  that  there  rnay  be  a  marked  c 
between  pulls  from  the  same  block.  For  instance,  in  iliu-:ra:a:g 
two  adjacent  cabinets — equally  lighted  but  respectively  lined  with 
light  and  dark  materials — the  Englifih  brochure  shows  much  worse 
conditio  ns  in  the  dark-wall  room  than  does  the  American  print 
from  the  same  block.  A  similar  distinction  is  noticeable  between 
the  blocks  illustrating  diffusion  by  opal  and  grcund-glasa  spheres 
in  the  two  publications.  On  the  whole,  the  English  illus- 
trations represent  interior  lighting  conditions  more  nearly  as  they 
would  appear  to  the  eye. 

With  the  general  statements  and  recommendations  made  in  the 
text  we  are  in  agreement,  though,  in  the  American  edition,  state- 
ments, which  appear  conflicting  to  the  layman,  are  made  in  various 
places  without  its  being  clearly^explained  what  different  ccnditicns 
and  needs  have  to  be  covered  in  the  several  cases.  In  seeking  to 
appeal  to  the  lay  reader,  the  American  treatise  perpetrates  several 
unnecessary  technical  inexactitudes.  For  instance,  the  optic  nerve 
does  not  "  send  along  the  picture  "  (on  the  retina)  "  to  the  brain  for 
notice,"  nor,  in  the  dim  light,  does  "the  focusing  muscle  vainly 
hunt  for  some  focus  which  may  make  objects  look  clear.""  Agair, 
the  American  author  attributes  the  harmful  effect  of  reflection  from 
glossy  paper  to  the  unusual  direction  frcm  which  it  prcx^ede :  it 
would  have  been  more  correct  and  useful  to  have  attributed  the 
evil  to  the  high  intensity  of  the  specular  reflection  and  the  uneven 
illumination  of  the  field  of  view. 

Both  the  booklets  under  review  are  printed  with  non-glosfv  ink 
on  unglazed  paper.  This  is  a  practice  which  we  trust  will  extend  : 
the  examples  before  us  prove  conclusively  that  excellent  half-tcne 
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Fig.  1. 


Fig.  2. 


same  in  both  cases.  The  photographs  reproduced  illustrate  the 
arguments  and  recommendations  made  in  the  text,  but  they  do  not 
always  do  so  fairly.  The  use  of  photography  in  representing  light- 
ing conditions  is  open  to  grave  risks.  Quite  apart  from  the  fact 
that  the  photographic  plate  "  sees  "  rays  which  are  invisible  to  the 
eye,  and  is  unaffected  by  other  rays  to  which  the  eye  is  sensitive — 
quite  apart  from  this  important  difference  in  colour-sensitivity,  it 
is  practically  impossible  to  secure  on  a  photographic  plate  or  print 
that  impression  of  light  and  shade  which  would  be  received  by  the 
human  eye  viewing  the  actual  scene  represented. 

Consider,  for  instance,  the  dining-room  scene  reproduced  in  fig.  1. 
It  is  impossible  that  in  any  room  thus  lighted  the  eye  should  find 
the  surroundings  so  inky  and  the  shadows  so  deep  as  they  are 
shown  in  this  illustration.  The  lighting  is  undeniably  bad,  but, 
whereas  the  human  eye  is  by  nature  very  accommodating,  the 
camera  lens  takes  in  the  whole  scene  under  certain  conditions, 
fixed  in  each  case,  and  were  a  sufficient  exposure  given  to  bring  out 
those  background  details  easily  visible  to  the  eye,  the  light  from 
the  lamp  itself  would  fog  hopelessly  the  whole  upper  portion  of  the 
photograph.  Suspending  chains  above  inverted  lighting  fittings 
are  completely  "  fogged  out "  in  a  photograph  given  sufiicient  ex- 
posure to  record  the  less  intensely  lighted  parts  of  the  field.  In  the 
American  illustrations,  details  thus  lost  have  been  (rather  crudely), 
sketched  in  before  making  blocks,  while  in  the  English  edition 
they  are  left  invisible.     Actually,  of  course,  the  eye  would  have 


reproductions  can  be  made  on  nngkzed  paper,  and  it  has  hitheito 
been  an  anomaly  that  illuminating  engineering  journals  have 
employed  the  gloEsiest  of  papers  while  pointing  out  its  defects  in 
their  columns. 

The  lamp  arrangement  shown  in  fig.  2  herewith  is  given  in  the 
American  edition  as  being  good  for  reading  purposes  :  it  is  stated 
that  "no  light  directly  hits  the  eyes,  and  no  glare  li  reflected  from 
the  look."  In  our  opirion,  the  arrangement  is  distinctly  bad.  The 
lamp  is  too  far  to  the  front  ;  it  should  be  behind  and  above  the 
reader.  Under  ihe  conditions  shown,  a  very  trying  side  light 
enters  the  reader's  left  eye  ;  if  the  bcok  paper  is  glazed,  it  will 
certainly  "  glare,"  and  the  illumination  on  the  pages  is  patently 
uneven.  Unless  the  reading  lamp  is  above  and  behind  the  reader's 
shoulder,  it  should  be  square  in  front  of  him,  and  the  lamp  should 
be  provided  with  an  opaque  diffusing  reflector  cf  such  depth  that 
the  lamp  cannot  be  seen  without  actually  looking  up  into  the 
shade.  It  is  practically  impossible  to  avoid  glare  or  specular  re- 
flection from  glazed  paper,  except  by  preventing  the  incidence  on 
it  of  any  undiffused  light. 

The  authors  of  these  books  have  wisely  avoided  any  discuf  sion 
as  to  the  relative  merits  of  various  types  of  lamps  :  this  contro- 
versy, though  of  prime  importance  in  a  deeper  study  of  the  sul  jict, 
need  not  be  brought  into  a  treatise  designed  to  educate  the  public 
in  the  first  principles  of  good  lighting.  We  are  in  entire  agne- 
ment  with  the  general  aims  of  these  pamphlets,  and,  because  wo 
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consider  the  work  embarked  upon  to  be  of  national  importance,  we 
have  discussed  at  some  length  the  most  serious  of  the  imperfec- 
tions in  the  publications.  We  consider  the  Enj^lish  edition  to  be 
distinctly  the  better,  and  we  hope  and  believe  that  this  treatise 
and  the  ones  which  are  later  to  appear,  dealing^  with  different 
applications  of  illuminating  engineering  more  specifically,  will 
direct  widespread  attention  to  the  evils  attending  bad  lighting  and 
lead  to  the  general  attainment  of  good  illumination. 


THE    "PARAGON"    PETROL-ELECTRO- 
MECHANICAL   TRANSMISSION    SYSTEM. 


The  tremendous  revolution  in  street  and  railway  transit  brought 
about  by  the  use  of  electricity  for  motive  power  has  for  years  led 
to  investigations  by  many  accomplished  engineers  throughout  the 
world,  and  in  connection  with  the  application  of  the  internal- 
combustion  engine  to  transport  purposes,  the  work  of  Mr.  William 
P.  Durtnall  has  exhibited  a  striking  novelty  and  a  high  degree  of 
ingenuity  born  of  practical  experience.  Many  patents,  both 
British  and  foreign,  go  to  make  up  what  Mr.  Durtnall  has  been 
pleased  to  name  the  "Paragon  "  system  ;  one  of  the  most  interesting 
is  British  Patent  No.  6,758/1909,  a  practical  description  of  which, 
and  of  the  method  of  operation,  is  given  below. 

Fig.  1  shows  the  general  lay-out  of  the  plant  as  proposed  for  the 
propulsion  of  motor  vehicles  such  as  omnibuses,  road  lorries,  and 
other  vehicles  where  light  weight  and  high  eflBciency  are  of 
supreme  importance. 

As  will  be  seen  in  this  lay-out,  the  prime  mover  A  consists 
of  a  six-cylinder  horizontal  opposed  "  Paragon "  cycle  (silent) 
petrol  engine,  which  we  shall  deal  with  further  in  a  future  issue  ; 
this  engine  is  fitted  with  the  most  modern  improvements,  including 
ball  bearings  of  a  special  type.  The  engine  runs  at  800  e.p.m.,  and 
in  \,\i»'  instance  drives  a  four-pole  synchronous  three-phase  alter- 
nating-current generator  b,  through  the  coupling  c.  The  engine  shaft 


Fig.  1. — "Paragon"  Peteol-Electeo-Mechanical  System  op  Teansmission 


is  continued  through  to  the  machine,  which  Mr.  Durtnall  calls  the 
clatch-motor  p,  and  to  its  revolving  outside  cast-steel  case  the 
engine  is  also  coupled.  Separated  by  an  air-gap  shown  at  o,  there 
is  inside  the  case  d  a  squirrel-cage  rotor  or  secondary  member  e, 
which  is  mounted  by  means  of  ball  journal  and  centring  bearings 
shown  at  n,  on  the  driven  or  cardan  shaft  shown  at  F  ;  this  shaft  is 
coupled  by  means  of  the  oi denary  final  drive  to  the  axle,  and  in  con- 
nection with  this  final  drive  there  is  a  very  interesting  reverse  motion 
brought  about  by  two  bevel  wheels,  always  in  mesh,  one  on  each  side 
of  a  driving  pinion,  the  axle  being  given  an  ahead  or  astern  motion  as 
may  be  desired,  by  simply  engaging  either  driven  bevel  wheel  with 
a  dog  clutch  mounted  on  a  squared  part  of  the  main  axle.  The 
clutch  is  operated  by  means  of  a  fork  and  a  lever  which  is  carried 
right  forward  to  the  driver's  seat,  from  which  it  is  easily  operated 
when  desired.  Mounted  inside  the  power-driven  clutch-motor  case 
is  a  small,  but  powerful,  magnetic-clutch  coil  half  shown  at  G,  in 
which  is  the  exciting  coil  H  ;  it  will  be  observed  that  the  air  gap 
shown  at  o,  allows  the  engine  to  run  without  driving  the  cardan  shaft 
F,  when  there  is  no  excitation,  ard  it  is  arranged  that  by  means  of 
the  magnetic  clutch  a,  the  clutch  armature  shown  at  i,  can  be  drawn 
over  against  the  coil  half  G,  and  so  mechanically  short-circuit  the 
air  gap  o  ;  when  so  connected  the  engin'»  can  deliver  its  mechanical 
power  direct  to  the  final  drive  and  axle — the  electrical  machines, 
and  the  elip-rings  shown  at  J,  then  running  only  as  fly-wheels,  and 
unexcited.  The  slip-rings  shown  at  K,  take  the  exciting  current  to 
the  four-pole  revolving  magnet  of  the  synchronous  generator, 
whose  frame  is  fixed  to  the  chassis  frame  l  ;  the  slip-ricgs  J  are 
electrically  connected  with  proper  connections  through  a  hollowed 
portion  of  the  engine  shaft,  and  up  through  the  casing  of  D,  to  the 
eight-pole  three-phase  star-connected  winding  shown  in  the  case 
at  M,  which  is,  of  course,  laid  in  slots  in  the  laminated  core. 

The     manner    in     which     this     combination     operates    is    as 
follows : — It  must  be   assumed   that    the    engine    a   is   running 


at  800  E.P.M. ,  and  is  driving  the  revolving  field  of  the 
synchronous  generator  B,  together  with  the  slip-rings  j  and  k, 
solid  with  the  cast-steel  case  of  the  clutch-motor  u,  and  for  the 
sake  of  clearness  we  will  assume  that,  looking  at  the  plant  from 
the  engine  end,  the  revolutions  are  in  the  counter-clockwise 
direction  ;  no  movement  is  given  to  the  vehicle  owing  to  the  fact 
that  no  excitation  has,  so  far,  taken  place,  and  therefore  the 
magnetic  effect  is  absent  at  the  air-gap  0. 

For  the  first  speed,  direct-current  is  put  on  the  slip-rings  k  from 
the  exciter,  which  is  not  shown  here  ;  three-phase  alternating 
current  at,  say,  26  cycles,  is  taken  off  from  the  generator  armature 
of  B,  and  is  coupled  to  the  slip-rings  J,  which  are  electrically 
connected  to  the  eight-pole  winding  m  ;  the  current  is  set  in  such 
a  direction,  that  the  consequent  magnetic  flux  travelling  in  the 
mechanically-driven  laminated  core  of  the  clutch-motor  d,  is 
revolving  in  a  clock-wise  direction  at  just  half  the  speed  at  which  i> 
is  being  mechanically  driven.  It  must  be  remembered  now  that  the 
rotor  E  up  to  now  has  been  stationary,  but  at  this  moment  it  is 
suddenly  surrounded  by  eight  powerful  magnetic  poles,  which  are 
being  driven  mechanically  by  the  engine,  at  a  revolution  speed  of 
400  E.P.M.  only,  owing  to  the  fact  that  the  four-pole  generator 
(driven  at  800  e.p.m  ),  is  supplying  the  exciting  current,  producing 
the  clock-wise  revolving  magnetic  field  in  the  core  of  D,  which  is 
being  mechanically  driven  by  the  engine  in  a  counter-clock-wise 
direction.  Consequently  in  the  squirrel-cage  winding  a  high  em  f,, 
and  current  is  generated  at  a  frequency  of,  say,  13  cycles,  with  the 
result  that  the  rotor  and,  consequently,  the  cardan  shaft  is  started 
and  pulled  round  by  the  engine  in  a  counter-clock-wise  direction  ;. 
the  arrangement  thus  takes  the  form  of  a  very  efficient  magnetic 
clutch,  with  a  high  torque  at  starting,  gradually  falling  off  as  the 
rotor  runs  up  to  just  behind  the  synchronous  speed  of  400  e.p.m., 
which  would  represent  a  vehicle  speed  of,  say,  four  miles  per  hour. 
The  vehicle  being  accelerated  to  the  above  speed,  and  having 
kinetic  energy  in  itself,  the  exciter  is  taken  off  the  slip-rings  k,  and 
consequently  the  whole  system  falls  to  a  no-voltage  condition  ;  in 
that  state  the  leads  from  the  generator  B  to  the  slip-rings  J,  are 
disconnected,  the  member  D  is  still  driven  by  the  engine  at 
800  e.p.m.,  and  the  rotor  E  is  driven  round  in  the  same  direction 
counter- clock- wise  by  the  vehicle  by  means  of  the  cardan  shaft  F. 
The  exciter  is  then  connected  to  the  clutch  exciting  coil  H,  by  mean* 
of  one  only  of  the  slip-rings  J  (frame  return),  with  the  result  that 
the  clutch  armature,   which  is  mounted  on  suitable  pins  on  the 

rotor  E,  is  attracted  against  G,and  the  vehicle 
is  consequently  further  accelerated  to  a  speed 
of  eight  miles  per  hour  ;  the  engine  is  then 
driving  direct  through  to  the  axle  at  the 
engine  speed  of  800  e.p.m.  This  is,  of 
course,  the  most  efficient  speed,  and  in  town 
work  is  almost  always  in  action. 

For  the  third  speed  the  exciter  is  taken 
off  the  exciting  coil  H,  and  the  clutch 
armature  flies  back  into  its  off  position  ; 
both  the  rotor  E  and  the  case  d  are 
running  then  at  the  same  speed 
of  800  E.P.M. ,  the  rotor  being  driven 
by  the  vehicle  and  the  case  by  the  engine. 
The  connections  are  now  made  from  the 
three-phase  armature  of  B,  to  the  slip- 
rings  J,  but  in  this  instance  two  of  the 
phases  or  leads  are  reversed  by  means 
of  a  change-over  switch  arranged  for 
in  the  controller.  The  exciter  is  put  on 
the  slip-rings  k,  and  three-phase  current  at, 
say,  26  cycles  is  connected  to  the  eight-pole 
windiuiif  in  the  case  D,  but  in  this  case  the 
resulting  magnetic  flux  travels  or  revolves 
in  the  laminated  core  of  D,  at  a  speed  of  400  e.p.m.  ahead  of  the 
engine  or  core  speed,  in  the  counter- clock- wise  direction  looking  at 
same  from  the  engine  end  ;  the  result  is  that  the  rotor  e  is  accelerated 
in  speed  and  runs  up  just  below  the  synchronous  speed  of  400  e.p.m... 
compared  with  the  mechanically- Jriven  case  D,  or  1,200  e.p.m. 
absolute  speed,  which  represents  a  vehicle  speed  of,  say,  12  miles- 
per  hour,  the  proper  top-speed  of  such  a  vehicle  as  a  3J-ton  motor 
omnibus. 

The  action  at  this  speed  is  very  interesting  owing  to  the  fact  that 
part  of  the  mechanical  power  of  the  engine  is  being  transmitted  across 
the  air-gap,  and  part  of  the  work  is  then  being  done  by  the  rotor 
F-,  climbing  (as  it  may  be  put)  round  magnetically  by  means  of  the 
revolving  ^ux  in  the  core  of  D.  About  6  of  the  mechanical  power 
is  so  delivered  mechanically,  and  4  is  delivered  electrically, 
truly  an  electro-mechanical  combination. 

It  will  be  observed  that  no  fly-wheel  is  shown,  nor  is  one 
required;  as  stated  above,  the  members  b,  j,  and  d,  have  more 
than  enough  fly-wheel  effect.  The  clutch-motor  is  driven  round 
at  800  E.P.M.  and  is  sure  of  very  effective  cooling,  consequently 
the  electrical  machinery  is  very  light  per  unit  output  for  a  given 
heating  limit ;  there  is  no  question  concerning  the  efficiency  of  the 
power  transmission,  and  consequently  the  total  weight  per  horse- 
power transmitted  is  extremely  and  unusually  low,  and  the 
mechanism  is,  comparatively  speaking,  cheap. 

Although  this  lay-out  of  the  "  Paragon  "  system  is  shown  as  an 
ingenious  "electro-mechanical"  power  transmitting  system  for 
the  purposes  named,  we  shall,  at  a  later  date,  describe  another  lay- 
out for  the  application  of  this  system,  in  which  the  whole 
power  can  be  transmitted  entirely  electrically  in  con- 
nection with  the  "  Paragon"  gas-electric  tram-and-rail-car  system 
which,  by  a  judicious  combination  of  Mr.  Durtnall's  inventions, 
promises  to  be  of  great  interest  to  those  who  have  the  problem  of 
town  and  city  transport  under  consideration. 
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Demonstration   of 


THE  Heeino   "Pinch  Effect  "  Electbic 
Furnace. 

Dk.  Cabl  Hebino,  the  well-known  American  electrochemist,  who 
has  been  on  a  visit  to  Europe,  pave  a  demonstration  recently  to  the 
members  of  the  Faraday  Society  of  a  small  working  model  illus- 
trating the  principle  of  his  application  of  the  pinch  effect  to  the 
heatingr  of  furnaces.  The  demonstration  took  place  at  the 
Northampton  Polytechnic  Institute. 

In  every  conductor  carrying^  an  electric  current,  there  is  a  force 
tending:  to  crush  the  conductor,  and  if  this  conductor  is  a  liquid, 
its  cross-section  will  contract.      The  force  is  proportional  to   the 


are  goinsr  to  be  removed  by  sla^-action,  teeing  that  the  he»tin;r 
takes  place  from  below  the  slafr.  and  that  the  latter  will  always  be 
at  a  lower  temperature  than  the  Btetl.  Dr.  Ilerinjf  etated  that 
resister  tubes  could  eanily  be  fitt«d  to  exiutintr  opcn-he*rth  fam*oeB, 
and  if  this  is  found  to  be  practical  and  healthful  it  may  be  th»t  the 
principle  of  the  furnace  will  have  a  future  in  conjunction  with 
other  forms  either  of  combustive  or  of  electrical  beatinjf.    Other 
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Fig.  3.— AKK.VNGEMENT  OF  TUKEE-PHA^iE  HekIXO  FlBXACK. 


Fig.  1.— Principle  of  the  Hebinq  Furnace. 


square  of  the  current,  and  it  consequently  attains  considerable 
magnitude  when  large  currents  are  flowing.  The  tendency  of 
modern  engineering  practice  is  entirely  in  the  direction  of  extremes 
of  magnitude,  so  that  the  employment  of  enormous  currents  in  the 
electric  furnace  is  only  one  further  interesting  illustration  of  that 
tendency.  To  return  to  the  pinch  effect,  if  the  liquid  conductor 
carrying  the  big  current  is  in  a  tube  with  open  ends,  the  liquid  will 
be  squeezed  out  at  the  ends  ;  and  if,  by  the  action  of  gravity,  for 
example,  more  liquid  can  flow  in  to  take  the  place  of  that  squeezed 
out,  a  continuous  circulation  of  hot  liquid  will  be  kept  up.  It  is 
this  eflPect  which  is  made  use  of  by  Dr.  Hering  for  converting  elec- 
trical energy  into  heat  in  his  furnace  and  conveying  that  heat 
rapidly  and  automatically  into  all  parts  of  the  molten  substance 
under  treatment  in  the  furnace. 

The  principle  of  the  furnace  is  clearly  shown  in  fig.  1,  where  A  A 
represent  diagrammatically  the  tubes  in  which-  the  pinch  eflPect 
takes  place,  and  c  c  are  the  electrodes.  The  small  experimental 
furnace  shown  in  operation  at  the  Northampton  Institute  is  repre- 
sented in  fig.  2.  Iti  was  merely  used  for  melting  lead,  and  was 
only  intended  to  illustrate  the  action  of  the  furnace  and  to  show 
the  pinch  effect  in  operation.  The  feature  that  particularly  struck 
one  was  the  obvious  rapid  circulation  induced  in  the  body  of  the 
lead,  and  the  ease,  smoothness  and  uni- 
formity with  which  the  little  furnace 
seemed  to  operate,  but  nothing  can  of 
course  be  said  about  efficiency  as  a  result 
of  these  casual  observations.  One  cer- 
tainly was  left  with  the  impression,  how- 
ever, that  heat  was  being  generated  and 
diffused  as  quickly  as  possible,  and  this 
by  allowing  little  opportunity  for  losses  is 
a  necessary  condition  of  high  heat-efficiency. 
It  was  further  noticeable  that  the  tem- 
perature of  the  furnace  was  under  good 
control,  and  it  would  appear  that  one  could 
without  difficulty  get  just  the  temperature 
required,  and  no  higher.  The  actual  limit 
to  temperature  was  stated  to  be  only  deter- 
mined by  what  the  refractory  material  of 
the  tubes — usually    made  of   magnesite — 

could  stand,  and  we  were  told  that  a  dazzling  white  heat  had  been 
attained.  The  current  density  in  the  resisters  was  stated  to  reach 
a  magnitude  of  something  like  6,000  amperes  per  sq.  in.  One 
would  imagine  that  the  weak  point  in  the  furnace  would  be  the 
resister  tubes,  but  Dr.  Hering  assured  us  that  there  was  very  little 
wear  on  them  in  practice,  and  in  any  case  they  were  easily  replaced 
during  a  week-end  close-down. 

At  present  no  figures  as  to  efficiency  or  costs  are  available  ;  a 
3-ton  furnace  is  in  course  of  construction,  and  presumably  the 
tests  made  with  this  will  be  published  in  due  course.  Until  we 
have  such  figures  no  final  opinion  can  be  expressed  as  to  the 
possibilities  of  the  Hering  furnace.  As  to  its  uses.  Dr.  Hering 
stated  that  it  had  been  used  to  refine  steel,  and  he  gave  instances 
where  it  had  easily  eliminated  the  whole  of  the  sulphur  from  the 
charges.  It  should  be  noted  that  the  furnace  can  be  worked 
with  either  an  oxidising  or  a  reducing  atmosphere.  If  the 
high  temperatures  claimed,  and  the  rapid  circulation 
noted  in  the  small  furnace  can  be  attained  in  practice 
on  a  large  scale,  there  ought  to  be  little  difficulty  in  obtaining  a 
homogeneous  steel  free  from  "mechanical"  impurities.  It  is, 
however,  a  little  difficult  to  nndtrstand  how  "chemical"  impurities 


uses  suggested,  some  of  which  have  been  tried  on  a  small  scale,  are 
for  melting  brass  and  bronze  and  for  zinc  reduction.  As  to  the 
novelty  and  ingenuity  of  this  application  of  the  "  pinch  "  effect 
there  can  be  no  question,  and  all  electro-metallurgiita  will  await 
with  very  great  interest  the  results  of  the  tests  that  will  be  made 
with  the  process  when  the  large  furnace  contemplated  shall  have 
been  built  and  tried. 

Fig.  3  shows  diagrammatically  the  form  of  the  furnace  aa  it  will 
be  used  in  practice,  in  this  case  arranged  for  a  three-phaee  current 


Electric  Marine  Propulsion. 

At  the  summer  meeting  of  the  Institute  ok  Naval  Ahciiitects. 
at  Glasgow,  Messrs.  John  Reid  and  H.  A.  Mavor  presented  '  A  Case 
for  Electric  Propulsion."  The  writers  urged  that  the  d*^velopment 
of  the  canal  barge  presented  a  probleir  of  much  greater  interest 
and  importance  than  might  at  first  sight  appear.  No  one  who 
travelled  on  the  great  rivers  of  Europe  could  fail  to  observe  the 
immense  traffic  which  they  bore  and  the  remarkable  way  in  which 
the  vessels  employed  in  such  traffic  had  been  designed  to  suit  local 
conditions  and  requirements.  It  was  so  also  on  the  great  North 
American  inland  waterways,  the  importance  of  which,  as  affording 
the  only  system  of  transportation  which  could  compete  with  the 
railroad,  had  been  very  generally  recognised.  The  functions  per- 
formed by  electric  equipment  were  thus  defined  :  (I)  It  adapted 
the  speed  of  the  engine  to  the  speed  of  the  propeller  :  (2)  it  com- 
bined the  power  of  separate  engines  and  applied  the  whole  to  a 
single  propeller,  with  perfect  freedom  to  use  either  or  both  power 
units  ;  (3)  it  provided  a  simple  and  easy  reversal  of  the  propeller, 
while  leaving  the  engines  running  in  one  direction  at  constant 
speed  ;  (4)  it  also  provided  ready  means  of  distant  control,  should 
this  be  required.  It  would  be  seen  that  mechanical  gearing 
could  perform  only  the  first  of  these  functions,  and  for  this 
reason  it  was  anticipated  that,  compared  with  a  mechanically 
geared  or  direct-connected  Diesel  engine  equipment,  the  electrical 
equipment  would  offer  very  material  advantage  in  the  operation  of 
the  vessel  in  the  special  circumstances  under  which  it  was  placed. 
In  the  United  States,  Mr.  Emmott,  of  the  General  Electric  Co..  h»d 
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Fig.  2.— Section  of  Experimental  Furnace. 

shown  the  suitability  of  electric  propulsion  for  a  deep-f'a  collier  of 
7.00it  H.P.,  for  which  the  equipment  had  already  been  completed  and 
tested,  with  the  most  brilliant  results.  The  success  which  had 
attended  the  introduction  of  the  geared  turbine  and  the  hydraulic 
transformer  was  of  good  augury  for  similar  success  with  electric 
transmission.  Electricity  seemed  to  offer  a  means  of  solving  certain 
difficulties  in  the  power  question  which  were,  after  all.  only  com- 
ponents of  a  problem  which,  in  one  form  or  another,  long  confronted 
the  marine  engineers,  viz.,  how  to  generate  power  in  a  given  vessel 
independently  of  the  means  used  for  propulsion,  enabling  the  sources 
of  power  for  all  purposes  to  be  concentrated  in  a  central  station 
with  a  single  economical  and  easily  controlled  system  of  distribu- 
tion, by  which  the  power  generated  for  any  particular  purpose 
might  be  exactly  adjusted  to  its  requirements. 


Whitefield  (Lanes.)  Electric  LightiDjf.— The  Council 

has  decided  to  apply  for  sanction  to  borrow  £  735  to  coTer  new 
buildings  and  alterations,  including  electric  lighting. 
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NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  (or  this  journal  by  Mkssrs,  W.  P,  Tbompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holbom,  London,  VV.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


(Addition  to  29.104/12.)    (Con- 
June  21th.    (Complete.) 
semi-automatic  telephone    ex- 
E.  A,    Petithoby.    June  24tb. 


14,433.  "Lamp-making  machines."  Alloemeine  Elektricitats  Qes. 
(Convention  date,  June  21st,  1912,  Germany.)    June  23rd.    (Complete.) 

14,459.  "Operating  mechanism  of  sand-discharge  valves  for  electrically- 
propelled  vehicles. "    J.  F.  Bimpson.    June  33rd. 

14,473.  "  Automatic  electric  fire  detector,  extinguisher,  and  fire  brigade 
call."    T.  Q.  V,  BuKEY  and  W.  Pish.    June  23rd. 

14,476.  "  Control  of  electric  lighting  and  other  circuits  by  means  of  a 
relay  and  switch  or  switches."    J.  F.  Hoi'oh.    June  23rd. 

14,487.  "Circuit  arrangements  for  automatic  and  semi-automatic  telephone 
systems."  Siemens  &  Halske  Akt.-Qes.  (Convention  date,  July  22nd,  1912, 
Germany.)    June  2Srd.    (Complete.) 

14,518.  "  Method  for  the  electrical  welding  of  metals  by  means  of  increased 
resistance."  Alloemeine  Elektricitats  Qeb,  (Convention  date,  June  21st, 
1912,  Germany.)    June  23rd.    (Complete.) 

14,624.  "Telephone  systems.  W,  Aitken.  (Addition  to  16,906,  1913.) 
June  23rd. 

14,532.  "Device  for  controlling  the  speed  of,  or  stoppiag  by  means  of  auto- 
matic contact  with  signalling  apparatus,  fog  signalling,  end  improvements  in 
and  relating  to  signalling,  and  the  application  of  same  to  railway  trains,  motors, 
locomotives,  and  like  means  of  transit."  A.  Findlay  and  J.  D,  F.  Finulay. 
June  24th. 

14,562.    "  Electric  liquid  heaters."    E.  A.  Raves.    Jane  24th. 

14,567.  "Incandescent  lamps."  British  Qraetzin  Light,  Ltd.,  and  H.  J, 
Meads.    June  24th. 

14,587.  "Electrostatic  apparatus  for  separating  and  cleaning  grits,  grain, 
and  the  like."  J.  Eravs.  (Convention  date,  May  9tb,  1913,  Germany.)  June 
24th.    (Complete  ) 

14,591.  "  Electric  gas  lamps."  F.  Bkaupy 
vention  date,  November  27th,  1912,  Germany.) 

14,614.  "  Number  dial  for  automatic  and 
changes."  Bie&iens  Bros.  &  Co.,  Ltd.,  and 
(Complete.) 

14,628,  "  Switch  keys  for  telephonic  installations."  International 
Electric  Co;,  Ltd.  (Akt.-Ges.  Mix  &  Genest,  Germany.)  June  24th. 
(Complete.) 

14.631.  "  Microphones."  International  Electric  Co.,  Ltd.  (Akt.-Ges. 
Mix' &  Genest,  Germany.)    June  24th.    (Complete.) 

14,633.  "  Apparatus  for  winding  electrical  machines."  Maschinenfabrik 
Oerlikon.  (Convention  date,  June  24th,  1912,  Germany.)  June  24tb. 
(Complete.) 

14,653.  "  Means  for  and  methods  of  changing  the  frequency  of  alternating 
currents."    A.  M.  Taylor.    (Addition  to  8,853,  1911.)    June  25lh. 

14,699.    "  Electric  heating  apparatus."    A.  F.  Berry.    June  25th. 

14,729.  "  Loud-speaking  telephone  stations."  H.  Wade.  (Elektrizitats 
Akt.-CJes.  Hydrawerk,  Germany.)    June  25th.    (Complete.) 

14.741.  "  Regulator  for  charging  accumulator  cells  for  use  in  motor-car 
lighting  and  starting  and  similar  applications."    W.  H.  Scott.    June  26th. 

14.742.  "Electric  starters  for  internal-combustion  engines."  W.H.Scott. 
June  26th. 

14,760.  "  Lamps  for  artificially  producing  daylight  effects."  F.  R.  Board- 
man,  R.  V.  Boardman  and  P.  Boabdman.    June  26th. 

14,771.  "  Electric  signals  for  railways."  A.  R.  Mutton.  June  26th,  (Com- 
plete.) 

14,780.  "  Telephone  table  instruments  or  the  like."  G.  Meyer,  (Con- 
vention date,  August  1st, 1912,  Germany.)    June  26th.    (Complete.) 

14.795.  "Apparatus  for  sintering  metals."  R.  B.  Walling.  (Convention 
date,  October  7th,  1912,  United  States.)    June  26th.    (Complete.) 

14.796.  "Electric  motor-control  systems."  British  Thomson-Houston  Co., 
Ltd.    (General  Electric  Co.,  United  States.)    June  26th. 

14,807.  "Manufacture  of  metallic  filaments  for  incandescent  electric 
lamps."  J.  A.  ScouLAR  and  Dick,  Kerb  &  Co.,  Lid.  (Addition  to  11,455/12.) 
June  26tb. 

14,816.    "  Electric  switches."    M,  S.  Conner  and  A.  R.  Kahl.    June  27th. 

14,821.  "  Metal  clip  to  attach  safely  flexible  metal  tube  or  other  tubing 
or  redding,  or  cables,  to  tables  or  similar  fixtures,  as  desks  or  cupboards  and 
the  like."    R.  Ecklgs.    June  27th. 

14,892.  "  Vacuum  tubes."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,  United  States.)    June  27th. 

14.909.  "  Electric  heaters."    W.  R.  Ridings.    June  28th. 

14.910.  "  Electric  arc  lamps."    W.  R.  Ridings.    June  28th. 

14,927.  "Arrangements  for  producing  electro-magnetic  oscillations  particu- 
larly for  use  in  radio-telephony."  W.  T.  Ditcham  and  Geindell-Matthews 
Wireless  Telephone  Syndicate,  Ltd.    June  28th. 

14.929.  "Indicator,  being  a  method  of,  and  means  for,  more  effectively 
attending  to  calls,  signals  and  the  like  conveyed  electrically."  A.  N, 
Drummond.    June  28th. 

14.930.  "  Sterilising  appliance  for  application  to  telephone  mouthpieces  and 
the  like."    8.  L.  Lightfoot  ard  C.  W,  Aeers.    June  28th. 

14,933.    "  Safety  device  for  high-tension  cables."    W.  Voigt.    June  28th. 

14.941.  "Apparatus  for  cooling  electrical  machines."  Akt-Ges.  Brown, 
BovERiB  ET  CiE.  (Convention  date,  February  24th,  1913,  Germany,)  June 
28i;h.    (Complete  ) 

14.942.  "  Electric  or  other  horns  for  motor-cars  and  the  like."  A.  Goodwin 
and  C.  A.  Vandebvell.    June  28th.    (Complete.) 

14,951.  "Arrangements  for  controlling  the  feed  of  recording-instruments." 
Siemens  Bbos.  &  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.) 
June  28th.    (Cemplete.) 

CoRBECiioN.— In  No.  13,980,  appearing  in  our  last  issue,  for  W.  C.  Tucker 
read  W.  C;  Turner. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1912. 

Electrically-controlled  Point  or  Switch  Operating  Mechanism  for  Rail- 
ways AND  the  Like.  R.  V.  Collins.  5,703.  March  6th.  (November  10th, 
1911.) 

Method  op  Joining  Metallic  Tungsten  to  Copper.  British  Thomson- 
Houston  Co.    (General  Electric  Co.)    10,388.    May  1st. 

Receiving  Apparatus  for  Eleotbio  Telegraphs  and  Electric  Selective 
Svstems.  W.  J.  Lyons.  10,911.  May  8th.  (Cognate  application. 
No.  18,599  of  1912.) 


Vacuum  Cleaners.  British  Thomson-Houston  Co.  (General  Electric  Co. 
13,374.    June  6th. 

Insulators  fob  Secubing  and  Hanging  Electric  Flexiblb  Cords,  Wires  and 

the  Like.    W.  Scholes.    18,401.    June  7th. 
Process  and  Apparatus  for  Refining  Metals  by  Heating.    A.  Helfenstein. 

18,577.    June  10th.    (June  10th,  1911.) 

Acoustic  Signalling  Devices.  A.  Meckel.  13,615.  June  10th.  (June  10th, 
1911  ) 

Fans  or  Ventilators  Driven  by  Electric  Motobs.    J.  Stone  &  Co.  and  A.  H. 

Darker.    13,785.    June  12th. 
Lamps  or  Lanterns.     H.  D.  Wight,  W.  Blair  and  Sunderland  Forge  and 

Engineering  Co.,  Ltd.    13,797.    June  12th. 
Swivel   Joint,    particularly    Applicable    to    Electric    Lamp    and    otheb 

Similar  Supports.    J.  Gourdon.    13,804.    June  12th. 
Construction  of  Electric  Ceiling  Rose.    G.  Markt.    13,865.    June  13th. 
Electric   Starting   and    Regulating    Switches.     G.  O.    Donovan.     14,086 

June  17th. 

Switches  or  Switch  Arrangements  such  as  Used  for  Starting  or  Con 
trolling  Electric  Motobs.    F.  Broadbent.    14,088.    June  17th. 

Commutating  Devices  fob  Dy-namo-elecibic  Machines.  M.  Deri.  14,236 
June  18th. 

System  of  Electrical  Weldiko  by  Means  of  Induction  Current.    W.  Sokoll 

15,216.    June  29th. 
Electrical  Heating  Elements.    Simplex  Conduits,  Ltd.,  and  L.  M.  Water 

house.    15,275.    July  1st. 
Name  Plates  and  Electric  Pbess  Buttons.    B.  Bonnin.    16,841.    July  6th. 

Distribution  of  Electricity  by    Alternating   Currents.     A.  W.   Ashton 

17,386.    July2i3th. 
Self-Reqdlating  Dynamo-Electbic  Machines.    C.  A.  Vandervell  and  A.  H 

Midgley.    17,838.    August  1st. 
Lamp  ob  Flash  Signalling  Appabatus.    A.  H.  Hunt.    17,849.    August  Ist. 
Automatic  Electric  Cut-Oot  Switches.    R.  Winterhalder.    19,164.    August 

2lBt. 

Automatic  Regulating  Devices  fob  use  in  Connection  with  Variable-Speed 
Dynamos.  Compagnie  Francaise  pour  1' Exploitation  des  Precedes  Thom- 
son-Houston.   19,537.    August  26th. 

Shade  Suppobts  for  Electric  Incandescent  Lights.  J,  N.  Mollett  and  E.  E. 
Edwards.    19,621.    August  28th. 

Electric  Abo  Lamps.  A.  H.  Railing  and  A.  E.  Angold.  21,411.  September 
20th. 

Dynamo-Eleotbio    Machines.      British    Thomson-Houston    Co.    and    F.    P. 

Whitaker.    21,762.    September  24th. 
Sparking  Plugs.    W.  J.  Charles.    22,387.    October  2nd. 
Mechanical  and  Electrical  Fog-Signalling  Apparatus.    T.  Gibson,  G.  A. 

Farmer  and  E.  Read.    22,4S4.    October  3rd. 
Addition  to  Sparking  Plugs.    P.  A.  L.  Johnson.    23,605.    October  16th. 
Signalling  Installations,   more  particularly  adapted  for  Fibe    Alarms. 

Siemens  &  Halske  Akt.-Ges.    24,037.    October  21st.    (October  21st,  1911.) 
Safety  Device  for  Electric  Machines.    Siemens  Schuckertwerke  G.m.b.H. 

28,483.    December  10th.    (December  11th,  1911.) 

Electbode  foe  Treatment  op  the  Intebiob  Cavities  op  the  Human  Body. 
Siemens  Bros.  &  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges, )  28,645.  De- 
cember 12th. 

Illuminated  Fountains.    J.  Pietsch.    29,C99.    December  17ih. 

Railway  Signalling  Systems.  C.  A.  Allison.  (Wooding  Railway  Warning 
Device  Co.)    29,238.    December  19th. 

Method  of  Adjusting  Electbic  Meters.  O.  T.  Blathy.  29,566.  December 
23rd.    (June  20th,  1912.) 


411. 


1913. 

SuBMAEiNE  Signalling  Appabatus.    S.  Lake.    26.    January  1st. 
Electbioal  TEsirNG  Appabatus.    A.  W.  Brown.    178.    Januai-y  8rd. 
Disinfecting  Apparatus  for  Telephones  and  the   like.     L.  Block. 

January  6th. 
Electric  Ignition  Systems  for  Internal-Combustion  Engines.    C.  T.  Mason. 

4,670.    February  21th.    (April  22nd,  1912.) 
Automatic  Regulating  Devices  for  Use  in  Connection  whh  Variable-Speed 

Dynamos.      Compagnie     Francaise     pour     I'Exploitation    des    Precedes 

Thomson-Houston.    5,020.    FebruaiT  27th.    (August  26th,  1911.     Divided 

application  on  No.  19,537  of  1P12,  August  26th.) 
Portable    EtECTRio   Battery  Lamps.     A.    Menzel   and   B.    Pordes.     6,673. 

March  18th. 


A  New  Form  of  Illness  ?— The  L.C.C.  minutes  this 

week  contained  the  following  very  interesting  particulars  of  the 

absence  through  illness  of  motormen  and  conductors  during  the 

months  of  February,  March   and   April   of   this  year,   compared 

with  8)-2iilar  information  in  respect  of   the  same  period   of  last 

year  :— 

No.  No.  Total  Average  period 

of  of  period  of  illness  per 

men  men  of  man  employed 

employed.  ill.  illness.  per  month. 


Febiuary,  1912... 

5,313 

457 

5,435  days 

1*02  days 

February,  1913... 

5,565 

693 

6,104     „ 

1-10     „ 

March,  1912      ... 

5,82.5 

343 

3,557     „ 

•67     „ 

March,  1913      ... 

5,636 

709 

7,380     „ 

1-31     „ 

AprU,  1912 

5,317 

278 

2,854     „ 

•54     „ 

April,  1913        ... 

5,691 

556 

6,090     „ 

107     „ 

How  much  more  interesting  these  figures  would  be  if  we  could 
only  know  what  was  the  nature  of  the  illness  which  has,  by  its 
awful  ravages,  lead  lo  so  great  an  increase  in  casualties  between 
the  March  of  one  year  and  the  March  of  the  next  I  If  we  only 
knew,  j)i>r/iaf)i<  we  could  find  a  remedy.  Perhaps  not !  It  has  been 
suggested  in  some  quarters  that  many  people  are  now  being 
"  treated  "  for  complaints  that  prior  to  the  coming  into  force  of  a 
certain  Act  they  stifled,  or  nipped  in  the  bud,  or  neglected.  But 
the  L.C.C.  men,  on  the  whole,  are  a  decent  set  of  fellows,  and  the 
least  we  can  say  is  that  we  hope  that  they  wiix  soon  be  well  again. 
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The  rapidity  which  has  characterised  the  expaofiion  of 
trade  in  Canada  during  the  last  few  years  is  shown  by  the 
fact  that  since  1902  imports  have  trebled  and  exports  have 
increased  by  1?,  per  cent.  In  view  of  this  expansion  in  the 
total  trade,  it  might  Lave  been  expected  that  British  trade 
would  take  its  fair  share,  but,  unfortunately,  this  has  not 
been  the  case.  In  fact,  prior  to  181)7,  when  the  Canadian 
Government  decided  to  give  preferential  Customs  treatment 
to  British  good?,  the  volume  of  imports  from  the  United 
Kingdom  had  steadily  declined  from  year  to  year  for  a 
number  of  years.  As  a  result  of  the  preference,  imports 
from  the  United  Kingdom  began  to  increase,  but  this 
increase  has  not  by  any  means  kept  pace  with  the  increase  in 
the  total  trade. 

We  have  repeatedly  pointed  out  in  these  columns  that 
all  was  not  well  with  our  Canadian  trade,  and  we  are  again 
constrained  to  call  attention  to  the  matter  by  reason  of  the 
publication  by  the  Board  of  Trade  of  a  report  by  Mr. 
Hamilton  Wickes,  H.M,  Trade  Commissioner  in  Canada, 
on  the  trade  of  that  Dominion.  This  report,  from  which 
we  quote  at  some  length  elsewhere  in  this  issue,  is  stated  to 
be  a  report  on  the  trade  of  Canada  for  the  year  H»12,  bnt 
in  reality  it  is  a  careful  outline  of  the  general  factors  bring- 
ing about  the  present  position  of  Canadian  trade,  with 
suggestions  as  to  the  best  way  in  which  the  British  position 
in  the  Dominion  can  be  improved.  For  this  reason  we 
commend  it  to  the  careful  attention  of  all  British  firms 
who  are  interested  in,  or  who  might  become  interested  in, 
the  Canadian  market. 

Mr.  Wickes  has  not  been  in  Canada  very  long,  but  it 
is  clear  fropi  his  first  report  ihat  he  is  determined  to  get 
to  the  root  of  the  trouble  in  that  Dominion  as  he  did  in 
Australia,  and  then  to  bring  his  findings  forcibly  to  the 
notice  of  firms  on  this  side.  Our  readers  should  be  particu- 
larly interested  becanse  an  analysis  of  the  trade  statistics  of 
Canada  shows  that  it  is  in  metals,  machines  and  machinery 
that  our  position  in  the  Dominion  is  worst.  Of  the  total 
imports  into  Canada  in  the  year  ended  March,  li>l2,  the 
British  share  was  only  22  per  cent,  as  compared  with  a 
United  States  share  of  63  per  cent.,  and  though  the  actual 
volume  of  the  imports  into  Ctuada  from  the  United 
Kingdom  has  increased  yearly  during  the  last  few  years,  the 
percentage  of  the  total  has  declined.  On  the  other  hand, 
the  United  States  percentage  has  incrensed  along  with  a- 
hrge  inc/ease  in  the  actual  volume  of  American  trade  with 
the  Dominion.  As  Mr.  Wickes  points  out,  the  decline  in 
the  proportion  of  imports  from  the  United  Kingdom,  which 
has  been  gradual  and  consistent,  is  a  serious  matter.  The 
trade  so  lost  has  not  been  divided  between  a  number  of 
other  countries,  but  has  been  almost  entirely  absorbed  by  the 
United  States,  as  the  figures  of  imports  from  that  country 
show.  The  resultant  strength  of  the  United  States  position 
in  Canada  may  be  judged  by  the  fact  that  the  total  of  single 
items  of  trade  in  which  the  United  States  share  exceeds 
75  per  cent.,  represents  a  trade  of  5=274,754,000,  or  nearly 
5o  per  cent,  of  the  imports  of  all  classes  of  goods. 
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The  most  important  section  of  our  business  with  Canada  is 
the  dry  goods  trade,  in  which  our  position  is  very  satisfactory, 
the  British  share  of  the  total  being  over  (io  per  cent.  As 
we  show  above,  our  percentage  of  the  total  trade  is  only 
22  per  cent.,  so  that  just  as  in  the  dry  goods  trade  our 
position  is  much  better  than  the  total  figure  would  lead  one 
to  expect,  so  in  other  sections,  and  notably  in  the  metal 
and  machinery  section,  is  our  position  much  worse.  Calcula- 
tions which  have  been  specially  made  show  that  if  we 
eliminate  the  trade  in  dry  goods  from  the  total 
trade,  our  share  of  the  remainder  is  only  15  per  cent. 
And,  as  a  matter  of  fact,  our  actual  share  of  the  trade 
in  metals  and  machinery  is  only  14  per  cent.  This  is  an 
extremely.poor  showing,  which  it  ought  to  be  possible  to 
improve.  Undoubtedly  American  firms  have  a  great  advan- 
tage over  us  in  trade  with  Canada.  In  the  first  place, 
Canadian  tastes  are  very  similar  to  American  tastes,  and 
American  methods  of  doing  business  would,  in  most  cases, 
appeal  to  the  Canadian  mind.  Again,  a  very  large  number 
of  engineers  in  Canada  are  either  of  American  nationality  or 
have  been  trained  on  American  soil,  a  fact  which  naturally 
influences  business  in  favour  of  United  States  firms. 

These  are  more  or  less  abstract  advantages,  but  there  are 
other,  what  we  may  call  concrete,  advantages,  which  vitally 
affect  our  trade  with  Canada,  and  notablj  the  trade  in  goods 
of  interest  to  readers  of  the  Electrical  Keview.  Some 
months  ago  we  were  able  to  print  in  full  a  report  by  Mr. 
Hamilton  Wickes  on  the  operations  of  the  Chicago  Under- 
writers' Laboratory,  which  showed  how  great  a  handicap 
these  operations  proved  to  the  extension  of  British  trade  in 
electrical  goods  in  Canada.  Mr.  Hamilton  Wickes,  in  the 
report  with  which  we  are  now  dealing,  again  refers  to  this 
matter  in  the  following  terms  :  — 

This  institution  {i.e..  the  Chicag^o  Underwriters'  Laboratory) 
owes  its  inception  to  the  fire  insurance  companies,  British  and 
American,  who,  in  face  of  the  appalling^  losses  from  fire  in  North 
America  (many  of  them  felt  to  be  due  to  the  use  of  improper 
material)  provided  the  funds  and  staff  for  a  testing  laboratory  in 
Chicago.  Speaking  generally,  these  fire  insurance  companies  will 
not  insure  a  building  unless  samples  of  the  articles,  appliances  or 
material  affecting  the  fire  hazard  to  be  used,  have  first  been  tested, 
and  the  bulk  subsequently  manufactured  under  the  supervision  of 
inspecting  officers  of  the  Laboratory,  who  affix  a  transfer,  label,  or 
tab  indicating  that  such  material,  device,  &c.,  has  been  tested  and 
passed  by  the  Laboratory's  inspector.  The  operation  of  the  Under- 
writers' Laboratory  Corporation,  so  far  as  British  trade  is  con- 
cerned, is,  in  practice,  to  shut  them  out  from  a  very  considerable 
business.  British  goods  are  not  refused — in  fact,  British  firms 
are  invited  to  send  material,  appliances,  &c.,  to  the  Laboratory 
to  be  tested.  But  that  the  article  has  simply  been  tested  is  not 
sufficient,  and  there  are  no  inspectors  in  England  to  see  that  the 
bulk  manufactured  at  the  factory  is  similar  to  the  sample,  and  to 
affix  the  necessary  Laboratory  label,  or  tab,  or  transfer. 

It  has  been  recommended  that  some  similar  institution 
should  be  started  in  this  country  with  the  object  of 
removing  a  grievous  disability  under  which  British  manu- 
facturers in  the  electrical  trade  labour  in  attempting  to  do 
business  with  Canada,  and  we  believe  that  the  matter  has 
received  full  consideration  at  the  hands  of  some  of  our  represen- 
tative industrial  leaders.  Whether,  sooner  or  later,  anything 
will  be  done  along  the  lines  suggested,  we  cannot  say,  but  our 
readers  will  have  observed  in  cur  last  issue  an  announcement 
of  the  appointment  of  Messrs.  Heap  &  Digby,  of  West- 
minster, with  authority  to  approve  British  manufactures,  on 
the  Underwriters'  behalf,  before  they  leave  the  factory. 

Our  Canadian  correspondent  advises  us  that  this  appoint- 
ment has  been  made  as  the  direct  outcome  of  the  recom- 
mendations of  Mr.  Ilamdton  Wickes,  and  on  account  of  the 
wishes  of  a  number  of  English  electrical  exporters.  Our 
correspondent  adds  :  "  Thus  is  opened  yet  another  path 
whereby  the  entry  of  British  goods  into  this  country  is 
facilitated,  the  other  one  being  that  recently  mentioned  in 
Xhese  pages  as  applicable  to  Ontario,  viz.,  the  approval  of  the 
Hydro-Electric  Power  Commission." 

We  trust  that  this  new  arrangement  will  be  followed  by 
that  advance  in  our  electrical  exports  for  which  we  all  hope. 

Another  concrete  advantage  which  American  firms  have 
over  British  is  the  cheapness  with  which  they  can  deliver 
owing  to  their  proximity  to  the  market.  This  is  another 
factor  which  particularly  affects  trades  like  the  electrical  and 
machinery  trades.  We  noticed  above  that  our  share  of  the 
total   trade   in  metals  and  machinery   was  II    per   cent.  ; 


further  calculations  made  by  Mr.  Wickes  show  that  in  lines 
which  may  be  called  "  simple  forms  of  metal  manufacture  " 
our  share  is  22  per  cent.,  whereas,  in  "machinery  and 
finished  articles "  our  share  is  only  9|  percent.  Leaving 
out  of  account  for  the  moment  American  enterprise,  the 
adoption  of  American  standards  and  similar  factors  contri- 
buting to  American  success  in  Canada,  there  can  be  no  doubt 
that  an  important  reason  for  our  low  share  in  the  trade  in 
machinery  is  the  wide  difference  in  freight  rates  from  this 
country  and  from  the  States,  and  the  larger  cost  of  packing 
entailed  here  by  our  distance  from  the  market ;  in  this 
connection  it  will  be  noticed  that  in  "  simple  forms  of  metal 
manufacture,"  for  which  freights,  comparatively  speaking,  are 
low,  our  position  is  much  better. 

In  spite  of  our  rivals'  advantages  there  is  no  doubt  that  our 
position  could  be  much  improved  if  the  will  to  do  it  were 
there,  and  as  Mr.  Hamilton  Wickes  points  out,  it  is  only  by 
recognising  the  natural  advantages  which  American  firms 
enjoy  that  British  manufacturers  and  merchants,  desiring  to 
open  up  or  to  extend  business  in  Canada,  can  properly  appreciate 
the  difficulties  they  have  to  meet  and  overcome,  and  can  realise 
how  necessary  it  is  that  they  should  avoid  handicapping 
themselves  in  other  ways.  The  report  now  before  us  shows 
how  best  firms  may  approach  the  market,  and  what  mistakes 
they  should  avoid.  In  future  reports  we  hope  that  Mr. 
Hamilton  Wickes  will  deal  at  greater  length  with  specific 
trades,  and  from  certain  remarks  made  in  this  report 
we  gather  that  this  is  his  intention.  Judging 
by  the  careful  analysis  of  the  general  trade 
position  which  he  has  already  made,  he  has  obviously  set 
himself  a  big  task,  but  it  is  a  task  which  ought  to  be  per- 
formed in  the  interests  of  British  trade  in  the  Dominion. 
Meanwhile,  the  work  which  this  report  must  have  entailed 
should  have  given  a  sound  basis  for  further  investigations, 
and  the  results  already  set  out  will  certainly  be  helpful  to 
firms  interested  in  the  market  pending  the  further  and  more 
specific  information  which  should  soon  be  forthcoming. 


I 


On  Friday  last,  at  the  express  invita- 
tion of  the  Hon.  Secretary  of  the  I.M.E.A., 
we  attended  the  adjourned  meeting  of  the  Association  held 
to  discuss  the  model  general  conditions  of  contract  drafted 
by  the  B.E.A.M.A.  The  invitation  contained  the  following 
paragraphs,  drafted,  we  understand,  after  consultation  with 
the  Hon.  Solicitor  :  — 

"  In  view  of  the  fact  that  some  of  the  speakers  may,  to  explain 
their  views  upon  contract  conditions,  speak  somewhat  pointedly  as 
to  their  experiences — 1  should  only  like  to  suggest  that  a  consider- 
able amount  of  discretion  should  be  exercised  by  your  reporters  in 
quoting  their  remarks." 

"I  consider  it  quite  sufficient  to  make  this  suggestion  to  you, 
rather  than  that  the  Association  should  ask  you  not  to  report  the 
meeting." 

When  the  proceedings  began  it  was  almost  immediately 
apparent  that  there  would  be  some  opposition  to  the  presence 
of  outsiders  at  the  meeting,  and  Aid.  Bruce,  of  Sunderland, 
moved  a  resolution  that  this  meeting,  as  was  the  case  with 
the  previous  one,  should  be  held  in  camera. 
'  The  hon.  secretary,  Mr.  Faraday  Proctor,  offered  good  and 
sufficient  reasons  for  allowing  the  representatives  of  the  Press 
to  remain,  and  was  supported  by  Mr.  J.  E.  Edgcumbe,  the 
president  who  has  just  retired.  The  meeting,  however,  by 
a  large  majority  decided  to  hold  the  meeting  in  camera, 
thus  ignoring  the  official  invitations  issued  by  the  secretary. 

While  it  is  obviously  within  the  assumed  powers  of  the 
Association — despite  the  fact  that  it  represents  jnihlic  not 
private  undertakings — to  hold  secret  conclaves,  the  pro- 
cedure followed  in  this  instance  (and  previously)  as  far  as 
the  Press  is  concerned,  was  a  direct  slight  to  the  latter, 
and  an  unwelcome  reminder  of  some  municipal  methods  of 
bygone  days. 

Moreover,  it  would  reasonably  appear  to  be  in  the  interests 
of  the  Association,  that  the  Press,  after  being  invited,  should 
be  allowed  to  form  its  opinion  on  the  merits  of  the  case, 
even  though  no  details  were  published. 
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Among  the  numerous  annual  reports  on 
„     ^  .  electricity  undertakings  which  have  reaobed 

us,  one  of  the  most  interestmg  is  that  of 
Mr.  Harry  Webber,  the  Keij^'hley  borough  electrical 
engineer.  It  gives  one  an  insight  into  the  difficulties 
encountered,  the  past  progress  and  the  future  prospects  of  his 
undertaking,  -which  is  more  than  we  can  say  for  the  general 
run  of  such  documents. 

It  is  only  within  the  last  few  years  that  the  Keighley 
undertaking  commenced  to  hustle,  and  now  it  would  appear 
to  be  making  such  rapid  headway  that  the  Council  has 
some  difficulty  in  keeping  pace  with  its  development. 

This  is  primarily  due  to  the  adoption  of  modern  generating 
plant  and  the  cultivation  of  the  local  power  load — a  pro- 
cedure which  sounds  easier  than  it  really  is  when  a  start  has 
to  be  made  with  an  out-of-date  works  and  an  annual  deficit. 

At  any  rate,  the  policy,  which  ^Mr.  Webber  sums  up  as  one 
of  "small  profits  and  quick  returns,"  lias  resulted  in  in- 
creasing the  output  of  units  sold  by  50  per  cent,  in  one 
year.  Forty-one  agreements — 13  for  h.t.  supply — have  been 
entered  into  with  local  mills  and  engineering  shops  for 
periods  of  five  years  and  upwards,  and  under  the  terms 
arranged  the  department  is  guaranteed  an  annual  sum  of 
£4,300.  These  accounts  are  paid  monthly,  not  quarterly, 
an  arrangement  which  provides  the  department  with  a 
regular  supply  of  money,  which  is  available  for  the  settle- 
ment of  current  accounts. 

With  a  power  load  of  3,000  h.p,,  and  a  summer  peak 
load  considerably  in  excess  of  the  previous  winter's  peak, 
Mr.  Webber  naturally  looks  ahead.  He  anticipates  at  least 
twice  the  present  power  load  during  the  next  two  or  three 
years,  but  a  further  paragraph,  which  states  that  he  considers 
"  there  is  about  20,000  h.p.  of  industrial  work  done  within 
easy  radius  of  the  power  station  which  will  yet  be  catered 
for  by  the  Corporation,  if  they  will  only  provide  efficient 
plant  and  mains  .  .  .  .,"  indicates  more  clearly  his  idea  of 
the  future  of  the  Keighley  undertaking.  The  population 
being  under  50,000,  the  lighting  units  sold  were  less  than  a 
quarter  of  a  million  last  year,  while  motors  absorbed 
2^  million  units,  these  two  supplies  giving  an  average 
revenue  of  '8Gd.  per  unit ;  the  total  output  sold  was  just 
over  three  million  units,  and  the  total  revenue  under  Id. 
per  unit. 

Against  these  low  figures  must  be  placed  extremely^  low 
working  costs — *39d.  per  unit  for  generation  and  distribution, 
and  total  works  costs  of  just  over  ^d.  These  results  fully 
justify  the  policy  which  has  been  adopted,  and  should 
materially  influence  the  Council  in  favour  of  Mr.  Webber's 
proposals  for  future  development,  not  only  in  the  matter  of 
local  power  supply,  but  also  in  connection  with  supply  to 
adjoining  local  authorities. 


The  Motor-'Bus 
Question. 


We  have  received  from  Mr.  T.  B, 
Goodyer,  tramways  manager  to  the  Cor- 
poration of  Croydon,  a  copy  of  a  circular 
which  he  has  distributed  to  Members  of  Parliament  and  to 
the  local  authorities  of  the  Metropolis,  and  in  which  atten- 
tion is  drawn  to  the  urgent  need  of  legislation  to  place  the 
motor-omnibus  companies  on  terms  of  equality  in  respect 
of  public  obligations  with  the  municipal  tramway  authorities 
in  the  Metropolitan  area.  Mr.  Goodyer  states  that  practically 
every  municipal  tramway  undertaking  in  that  area  will  have 
to  be  assisted  from  the  rates  next  year,  and  illustrates  his 
remarks  by  an  extract  from  his  annual  report,  showing  that 
while  the  Croydon  tramways  last  year  contributed  more 
than  £11,000  to  the  local  revenue,  mainly  by  way  of  rates 
on  track  and  maintenance  of  the  roads,  the  omnibuses  have 
paid  practically  nothing  into  the  local  treasury. 

We  are  bound  to  sympathise  with  Mr.  Goody er's  attitude. 
It  is  true  that  the  'buses  are  free  from  the  manifold  restric- 
tions and  'burdens  imposed  upon  the  tramway  undertakings  ; 
the  only  tax  of  any  importance  that  they  have  to 
pay  is  the  petrol  tax.  The  tramways  cannot  be  laid 
without  the  sanction  of  Parliament — the  "bus  can  go  any- 
where ;  the  tramcar  has  to  pave  and  maintain  the  roadway 
which  is  used  by  its  rival,  besides  maintaining  its  own 
expensive  track  ;  the  car  has  to  carry  workmen  at  fares  far 


below  cost — the  "bos  pays  no  such  subsidy  ;  and  ihe  car  fjays 
ratf  s  on  the  track. 

We  are  emphatically  of  opinion  that  tramway  undertakings 
ought  not  to  \)e  chilled  open  to  maintaiD  the  rr^adway, 
which  they  do  not  wear  oot,  and,  on  the  other  hand,  that  if 
the  tramways  cannot  be  relieved  of  the  heavy  i  '"-.'-.n  of 
workmen's  fares,  the  motor-'buses  should   be  co:.  _  to 

share  that  burden  with  them.     The  present  state  of  aifairs  is 
intolerable. 

We  are  not  advo<;ate8  of  the  municipal  control  of  trading 
concerns,  but  we  are  advocates  of  fair  play  ;  and  in  view  of 
the   enormous  capital   invested  in    tramway    nn''  irs, 

whether  municipally  or  jjrivately  owned,  we  co:  -.': 

the  unjust  handicap  imjx)sed  upon  them  by  i  . 
ought  to  be  removed  so  as  to  give  them  a  fair  chance  in 
competition  with  their  young  rivals.  It  is  ridiculous  to  say, 
as  the  /Jail//  Mail  has  said,  that  the  tramways  are  a  failore — 
when  they  have  not  had  a  fair  chance.  It  would  be  as 
reasonable  to  pit  an  athlete,  laden  with  a  2o-lb.  weight, 
against  a  racer  running  light,  and  to  say  that  the  former 
was  Ijeaten  on  his  merits. 


Elsewhere  in  this  issue  we  conclnde 
Electrical       ^-^^  ^^     ^^  ^^   ^j^.    ^    j-^^t^  j^         j^.M. 

Aceiuenls.        ^,       .    ,   t  ,  t^    .    •  v 

Electrical  Inspector  of   factories,  on  tnc 

accidents  which  occurred  in  electrical  works  in  1912,  Mr. 
Ram's  report  is  always  interesting,  and  this  year  we  have 
reproduced  it  almost  in  ej-tenno. 

As  usual,  many  of  the  accidents  were  due  to  the  negligence 
or  inadvertence  of  skilled  men,  who  were  perfectly  acquainted 
with  the  nature  and  extent  of  the  dangers  amongst  which 
they  were  working.  It  is  impossible  entirely  to  eliminate 
this  class  of  accident  ;  risks  must  be  taken  in  almost  every 
branch  of  engineering,  and  they  are  daily  faced  by  our 
engineers  with  a  cool  daring  which  at  times  verges  on  fool- 
hardiness.  Unfortunately,  there  is  still  no  effective  means 
of  distinguishing  the  live  wire  or  switch  from  harmless, 
uncharged  metal ;  various  detectors  have  been  invented,  but 
in  practice  they  are  seldom  used,  even  in  the  rare  event  of 
their  being  at  hand.  Some  automatic  device  is  badly 
needed,  similar  to  the  paint  whith  changes  colour  when  it  is 
heated,  so  that  live  metal  could  be  distinguished  at  a  glance. 
Perhaps  such  a  device  will  one  day  be  forthcoming. 

Far  too  many  accidents  are  due,  year  after  year,  to  the 
careless  or  improper  use  of  portable  apparatus  supplied 
through  flexible  conductors.  The  Home  Office  hbs  done  its 
best  to  guard  against  such  accidents,  but  it  is  clearly 
impossible  to  prevent  occasional  infraction  of  the  rules,  and 
the  only  course  that  appears  to  otfer  any  prospect  of 
improvement  is  the  rigorous  prosecution  of  the  responsible 
authorities  whenever  the  breach  can  be  brought  home  to 
them.  The  convenience,  which  is  so  valuable  a  characteristic 
of  electricity,  carries  with  it  the  inherent  liability  to  abuse 
on  the  part  of  ignorant  or  careless  users,  and  the  penalty, 
unfortunately,  is  too  often  a  heavy  one  indeed.  Frequent 
and  regular  inspection  of  all  electrical  apparatus  ought  to 
be  an  imperative  rule  in  every  workshop  where  motors  and 
portable  apparatus  are  employed. 

Failing  the  prevention  of  accif'ents.  the  next  best  thing 
is  to  mitigate  their  consequences  as  far  as  possible.  As  I>r. 
Reginald  :Morton  has  pointed  out,  death  from  electrical  shock 
is  only  an  apparent  death  at  first,  and  there  is  almost  always 
a  period,  long  or  short,  during  whi^h  it  is  possible  to 
resuscitate  the  victim  by  immediate  recourse  to  artificial 
respiratlor.  We  are  pleased  to  notice  that  Mr.  Uam,  in  his 
report,  recognises  the  efforts  that  we  have  made  for  nearly 
20  years  to  acquaint  electrical  engineers  with  the 
most  effective  measures  to  be  taken  in  case  of  shock  :  there 
are  few  central  stations  in  this  country  where  our  **  Shock 
Sheet  "  is  not  to  be  seen  on  one  of  the  walls.  But  the  mere 
presence  of  the  instructions  is  useless— they  must  be  studied 
beforehand,  for  when  the  need  arises  for  their  application 
it  is  already  too  late  to  begin  their  perusal.  We  therefore 
earnestly  commend  to  the  notice  of  station  engineers  the 
remarks  of  ^Ir.  Kam,  urging  them  to  see  that  the  staff  are 
properly  drilled  in  the  methods  of  artificial  respiration  and 
able  to  apply  them  at  a  moment's  notice.  The  matter  is 
truly  a  question  of  life  or  death. 


Si 
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TRAMCAR   GEAR-WHEELS   AND    PINIONS. 


Tramway  engineers  have  been  long  interested  in  systems  of 
hardening  by  which  the  life  of  pinions  and  gears  is  prolonged. 
Hitherto,  however,  all  tempering  has  been  confined  to  the 
pinion,  but  the  drawback  urged  against  case  hardening,  which 
is  the  method  mostly  known  in  this  country,  is  that  a  somewhat 
poor  quality  of  steel  has  been  necessary  in  order  readily  to 
take  the  process,  and  as  soon  as  the  thin  skin  is  worn  through 
a  soft  material  is  reached,  which  has  no  wearing  capacity. 
Many  attempts  have  been  made  to  apply  the  same  process  to 
the  gears,  but  these  have  been  only  partially  successful  by 
reason  of  the  distortion  which  is  set  up  when  a  somewhat 
large  mass  is  submitted  to  special  tempering.  Oil  tempering 
has  been  used  with  considerable  success  on  the  pinion, 
but  this  again  has  been  only  partially  successful  when  applied 
to  the  gear. 

It  is  clear  that  on  account  of  the  severe  conditions  met 
with  on  many  tramways  and  railways,  the  prolongation  of 
the  life  of  a  gear-wheel  and  pinion  is  a  desideratum  of  the 
first  importance. 

Curiously  enough,  the  life  of  a  gear  varies  at  times  in  a 
most  unexpected  manner.  It  coald  be  fairly  assumed  that  a 
hilly  district  would  lead  to  an  abnormal  wear  on  the  surface 
of  the  teeth,  but  in  some  of  the  hilliest  districts  in  this 


Fig.  1. 

country  it  has  been  found  that  the  life  has  been  somewhat 
beyond  the  normal.  On  the  other  hand,  on  systems  where 
there  are  practically  no  gradients,  the  life  has  been  in  some 
cases  unusually  short,  which  shows  that  there  are  other 
causes  of  wear  at  work  besides  the  gradients.  It  is  usually 
found,  however,  that  gear-wheels  and  pinions  have  the 
shortest  life  in  hilly  districts. 

One  of  the  most  remarkable  developments  in  tramway 
work  which  we  have  investigated  for  some  time  is  the  tool 
steel  process,  under  which  wheels  and  pinions  are  treated  to 
ensure  an  abnormally  long  life  as  compared  with  ordinary 
materials. 

Clearly,  to  prevent  wear,  the  treatment  must  have  for  its 
object  a  hardening,  but  the  drawback  hitherto  urged 
against  any  such  process  is  that  it  only  hardens  the  skin, 
and  to  obtain  this  a  quality  of  steel  is  employed  which 
in  itself  may  be  abnormally  soft.  The  process  now  to  be 
described  is  one  which  converts  the  wearing  portion  into 
tempered  tool  steel.  The  noteworthy  feature  is  the  depth  to 
which  the  treatment  extends.  It  would  appear  that  this 
can  be  made  entirely  to  suit  the  wearing  condition,  and  in 
the  case  of  an  ordinary  three-pitch  pinion,  which  is  the  one 
most  commonly  used  on  English  tramways,  the  depth  of 
hardening  or  tempering  (whichever  the  correct  term  may 
be)  is  something  over  one-eighth  of  an  inch,  and  this 
actually  corresponds  to  the  wearing  limits  of  the  pinion. 
In  the  case  of  21  and  2-pitch,  the  depth  is  increased  to 
the  degree  of  wearing.  It  is  important  to  note  that  the 
steel  which  is  treated  in  this  way  is  specially  cut  from 
material    which    will  stand  the    strains    involved    in    the 


treatment.  To  make  this  clear  it  may  be  mentioned  that 
objections  are  sometimes  urged  against  a  hardening  treat- 
ment in  that  the  steel  is  liable  to  be  distorted  during  the 
process,  but  in  the  case  of  the  material  under  discussion  it 
is  entirely  obviated  by  the  use  of  a  special  quality  of  steel. 
In  connection  with  this  system  it  is  to  be  carefully  borne  in 
mind  that,  unlike  all  other  methods  of  hardening,  the  process 
is  applied  to  the  gear-wheel  equally  with  the  pinion.  Hitherto, 
hardening  has  been  confined  to  the  pinion,  and  it,  therefore, 
follows  that  if  the  gear  can  be  treated  to  t^e  same  degree  of 
hardening,  a  condition  of  things  is  obtained  which  is  new 
and  promises  at  the  same  time  to  give  a  life  that  has  been 
previously  unknown. 

The  inventors  of  the  process  experimented  for  seven  years 
before  arriving  at  a  satisfactory  result,  and  though  the 
process  is  only  gradually  coming  into  use  in  this  country 
the  products  manufactured  under  the  system  mentioned 
have  been  in  use  on  the  majority  of  American  tramway 
systems  for  more  than  six  years.  In  fig.  1  is  shown  an 
example  of  a  wheel  and  pinion  after  a  long  service.  These 
gear-wheels  were  put  into  service  on  May  12th,  1909,  and  on 
September  2ord,  1911,  were  actually  in  the  condition  shown 
in  the  illustration  after  running  124,085  miles.  The  value 
of  the  record  is  shown  by  the  fact  that  the  wheel  had  worn  at 
the  pitch  line  only  6  per  cent.,  while  the  pinion  had  worn 
43  per  cent,  of  the  allowable  wear.  It  may  be  urged  that 
this  is  an  exceedingly  good  case,  and  to  meet  this  objection 
a  second   illustration  (fig.  2)  is   given,   showing   the  com- 
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parison  between  a  tool-steel  pinion  and  an  oil-tempered 
pinion  operating  on  the  same  tramway.  These  were  obtained 
from  actual  rubbings  at  the  end  of  each  pinion  ;  it  will  be 
noted  that  while  the  oil-tempered  pinion  after  43,323  miles  is 
worn  to  a  knife  edge,  the  tool-steel  pinion  after  97,778 
miles  is  less  than  half  worn  out. 

As  a  further  proof  of  the  value  of  the  process,  and  one 
which  places  the  records  upon  the  highest  possible  plane,  a 
series  of  tests  may  be  taken  which  was  instituted  by  a  large 
traction  company  to  try  and  settle  the  question  of  gear-wheels 
and  pinions.  It  equipped  18  double-truck  cars  with  three 
different  grades  of  gear-wheels,  and  13  grades  of  pinions 
bought  from  the  six  largest  gearing  manufacturers  in  the  world. 
There  were  three  grades  of  materials  tested  :  the  ordinary 
soft  pinions  and  gears,  oil-tempered  pinions  and  the  tool- 
steel  gears  and  pinions.  There  was  a  certain  degree  of 
variation  even  in  the  same  material,  but  it  is  easy  to  strike 
an  average.  To  arrive  at  something  like  a  definite  figure 
of  merit,  careful  measurements  were  made  to  show  the  mile- 
age obtained  with  a  certain  definite  wear.  The  figure 
taken  was  one-thousandth  of  an  inch  wear  at  the  pitch  line. 
The  average  for  untreated  pinions  was  about  140  miles,  and 
for  specially  treated  material  IGO  miles,  while  the  pinions 
manufactured  under  the  process  now  described  gave  1,220 
miles.  The  same  story  can  be  told  in  regard  to  gear-wheels. 
Untreated  wheels  ran  about  540  miles  per  thousandth  of  an 
inch  wear,  but  tool-steel  gears  ran  4,()9G.  Such  figures 
incontestably  prove  the  value  of  the  material,  and  it  is  clear 
that  from  the  £  s.  d.  point  of  view,  which,  after  all,  is  the 
all-important  one,  it  would  be  worth  while  paying  enhanced 
prices  to  obtain  such  results.  There  are  scores  of  similar 
records,  but  it  is  not  necessary  to  reproduce  them  ;  the  whole 
point  is  that  the  tool-steel  material,  from  the  indisputable 
evidence  put  forward,  should  give  about  five  or  six  times 
the  life  of  ordinary  gear-wheels  and  pinions,  and  that 
alone  should  be  sufficient  to  arrest  the  attention  of  tramway 
authorities. 

The  photographs  which  we  reproduce  of  sections  of  the 
gearing  clearly  demonstrate  the  depth  of  hardening.  It  may  be 
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mentioned  that  (igs.  3  and  4  are  reproduced  from  untouched 
photographs,  and  show  very  clearly  the  actual  wearing 
depth.  The  peguliar  grained  appearance  is,  of  course,  due 
to   filing.     It    should    be   understood,    however,   that   this 


Fig.  3. 


section  of  a  pinion  has  undergone  precisely  the  same  process 
as  is  applied  to  ordinary  pinions  and  gear-wheels.  The  point 
has  been  raised  as  to  whether  this  degree  of  hardening 
makes  the  metal  brittle.     Clearly,  if  that  were  the  case, 


Fig.  4. 

much  of  the  value  of  the  material  would  be  discounted,  but 
under  the  hardest  service  the  gear-wheels  and  pinions  manu- 
factured under  the  tool-steel  system  have  never  been  known 
to  break. 


FURTHER    PROGRESS 

IN  THE  DEVELOPMENT  OF  THE  ELECTRIC 

VEHICLE    BUSINESS    IN    AMERICA. 


By  DOUGLAS  SUTHERLAND  MARTIN. 


{Concluded  from  page '^1  .^ 

As  a  further  instance,  we  must  make  at  least  some  men- 
tion of  the  garage  question — a  matter  which  has  presented  the 
vehicle  people  with  a  host  of  difficulties,  and  which  is  still  far 
from  settlement.  There  is  no  doubt  that  in  many  cities  in 
this  country  the  lack  of  adequate  facilities  for  charging  is 
militating  very  seriously  against  the  further  adoption  of  the 
electric  by  the  residents  and  merchants  of  these  cities  ;  but 
it  would  be  difficult  to  cite  any  instance  of  a  town  where 
some  genuine  effort  has  not  been  made  to  line  up  the  various 
electrical  interests,  and  to  see  how  this  lack  of  charging 
stations  can  be  made  up.  A  few  weeks  ago  Mr.  W.  C. 
Anderson,  the  president  of  the  Anderson  Electric  Oar  Co., 
met  the  managers  of  the  New  York  Edison  Co.  (the  power 
supply  company)  in  a  discussion  which  resulted  in  the 
decision  to  appropriate  $30,000  for  the  establishment  of  an 
all-electric  garage  in  New  York  City.  This  appropriation 
will  be  expended  at  the  rate  of  $10,000  a  year  toward  the 
rental  and  promotion  of  an  electric  charging  station  where 


any  owner  of  an  electric  can  be  a.%ured  of  expert  attention  ; 
and,  so  far  as  New  York  ig  concerned,  this  will  j^o  far 
towards  removing  one  of  the  chi<-f  obstacles  which  the 
vehicle  salesman  has  encountered  in  his  canvamicf?  calU  upon 
the  down-town  merchants. 

Or  again,  wo  may  cite  aiioLr:<:r  •  \ampi«;  from  i'.o-r.'  .-;. 
Last  fall  the  Klectric  Motf^r-rar  Club  in  that  city  i--ii«.''l  n 
booklet  giving  the  names  and  addreiises  of  all  the  principal 
charging  stations  in'  Massachusetts,  some  70  inanidpalities 
being  covered  by  the  list,  which  include<l  IM.O  el'-"'"' 
points,  75  establishments  where  batteries  might  Ije  ' 
at  any  hour  of  the  day  or  night,  and  \')  places  giving 
emergency  service  only.  It  is  hardly  neceseary  to  dilate  on 
the  value  which  would  attach  to  such  a  publication  in  the 
mind  of  the  owner  of  an  electric,  if  he  were  planning 
a  week-end  jaunt  from,  say,  Boston  to  I'ittsfield  and  hrtick  : 
while  it  is  easy  to  see  that,  if  yon  were  canvas-'inj:  a  man  in 
Springfield  or  any  point  midway  between  these  cities,  with  a 
view  to  convincing  him  that  the  electric  was  just  the  thing 
he  wanted,  your  task  would  be  considerably  simplified  if  yon 
could  prove  to  him  that  he  was  never  going  to  be  landed  on 
a  dark  night  miles  out  of  the  reach  of  any  electrical  service. 
It  is  the  same  thing  in  Chicago,  and,  indeed,  in  all  of  the 
big  cities.  "  The  need  of  a  large  down-town  garage  was 
conceded  by  all.  One  speaker  remarked  that  there  were  often 
900  electric  vehicles  standing  at  one  time  on  the  down-town 
streets  of  Chicago.  One  large  garage  could  be  used  for  the 
storage  of  pleasure  vehicles  during  the  daytime,  and  for  the 
charging  of  commercial  vehicles  at  night.  A  Committee 
was  appointed  to  arrange  for  a  joint  meeting  with  the  Garage 
Owners'  Association,  at  which  this  subject  could  be  dis- 
cussed further."  Is  there  any  need  to  add  anything  by  way 
of  comment  on  the  nature  of  the  difficulty,  and  the  inevitable 
necessity  for  this  "get-together"  attitude  in  over- 
coming it  ? 

Just  one  more — this  time  from  St.  Louis.  Early  in  1906. 
when  there  were  but  1 1  electric  vehicles  in  8t.  Loois.  and  a 
woeful  lack  of  expert  and  intelligent  attention  to  the  sub- 
ject, the  central-station  company  began  an  aggressive  educa- 
tional campaign,  which  included  the  opening  of  garages  and 
taking  the  local  representation  for  some  well-known  types 
of  pleasure  and  commercial  cars.  Largely  as  the  result  of 
this  policy,  the  use  of  the  electric  vehicle  in  St.  Louis  has 
expanded  very  rapidly,  until  tc-day  (end  of  .January,  1913) 
there  are  more  than  700  electrics  in  operation  on  the  streets 
of  that  city.  Does  the  lighting  company,  in  these  circum- 
stances, decide  to  reap  some  of  the  harvest  from  the  seed 
which  itself  has  sown,  gathering  in  the  fat  season  something 
of  the  first  fruits  which  should,  by  all  justice,  accrue  to  it, 
in  payment  for  its  pioneering  and  trust  service  during  the 
period  of  leanness  '^  No  ;  but  it  decides  that  the  time  has 
now  arrived  when  it  should  withdraw  from  actiN-e  competi- 
tion with  others  in  selling  and  garaging.  It  h>\3,  therefore, 
given  up  its  agencies  ana  will  close  its  public  garage  as 
soon  as  its  customers  can  be  accommodated  elsewhere.  The 
charging  stations  will  now  pass  into  private  hands  :  while 
the  larger  makers  of  vehicles  will  themselves  come  in  and 
see  that  their  product  is  duly  displayed  before  the  merchants 
of  the  city.  'Hiat  is  a  pretty  broad-minded  sort  of  policy  : 
and  the  result  will  be  a  big  increase  in  the  sales  of  electrics 
in  St.  Louis,  as  well  as  the  fostering  of  just  the  right  spirit 
of  co-operation  between  the  garage,  central  station,  and 
manufacturer.  They  all  stand  to  gain  by  co-operation,  and 
they  know  it. 

That  the  electric  vehicle  men  of  America  ar?  now  takirg  a 
ver)  broad  view  of  the  road  transportation  question,  and 
that  they  have  'uiplicit  faith  in  the  ability  of  their  vehicle 
to  make  good  on  its  own  merits,  is  shown  in  their  willing- 
ness to  concede  a  place  in  the  sun  to  the  gasolene  vehicle. 
Up  till  within  quite  a  recent  time  the  boosters  of  the  elec- 
tric seemed  to  imagine  that  they  cx)uld  not  conscientiously 
concede  any  points  of  merit  to  any  vehicle  except  their 
own,  in  spite  of  the  marvellous  ergineering  progress  which 
had  been  made  in  the  gasolece  ergine,  and  in  spite  of  all 
kinds  of  evidence  that,  for  many  classes  gf  service,  com- 
mercial as  well  as  p'casure,  the  latter  was  enormously 
superior  to  any  electric  car  which  was  available,  or  which 
was  likely  to  be  available  for  a  very  long  time. 

This,  of  course,  was  an  exceedingly  narrow  view  to  take, 
and  could   never   redound   to  the  credit  or  profit  of  the 
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electrical  interests  responsible  for  its  advocacy.    Fortunately, 
it  was  not  persisted  in,  and  it  has  now   been  supplanted  by 
a  much  broader  policy.     At  recent  meetings  in  this  country 
the  field  of  the  gasolene  vehicle  has  been  clearly  defined,  and 
the  electrical  men  are  no  longer  blinking  the  fact  that  at 
present  they  stand  to  gain  nothing  from  engaging  in  any 
con\petition  with  the  gasolene  people  in  services  involving 
runs  of  over,  say,  4  0  miles  with  infrequent  stops.     Future 
progress  in  the  manufacture  of  electric  vehicles  and  equip- 
ment,   and   normal    advances    in    the    central-station    art 
whereby  the  provision  of  charging  stations  will  be  on  a  much 
more  extensive  scale  than  it  is  at  present,  may  in  course  of 
time  provide  a  realisation  of  the  dreams  of  those  who  predict 
a  complete  usurpation  by  the  electric  of  the  place  now  held 
by  the  gasolene  car,  for  pleasure  touring  as  well  as  for  all 
kinds  of  commercial  delivery.     But  at  present  that  time  has 
unquestionably  not  yet  arrived,  and  it  were  wiser  for  the 
electric  people  to  confine  the  best  of  their  energies  to  the 
urban  districts,  where  the  strength  of  their  position  is  over- 
whelming.     It    is    very    interesting    to    note    the    latest 
departure  of  the  (Jeneral  ^^ehicle  Co.     For  many  years  they 
have  held  the  leading  position  in  the  manufacture  of  all 
kinds  of  elet^tric  delivery  trucks,  and  have  acquired  a  sub- 
stantial reputation  for  the  quality  of  their  product.     In  many 
instances,  after  having  filled  the  orders   of   a  given  com- 
mercial house  for  a  flpet  of  electric  vehicles,  they  have  been 


ELECTRIC    POWER    FOR    LOADING    AND 
STACKING    COAL. 


One  of  the  great  difficulties  in  handling  large  quantities  of 
coal,  ore  or  other  loose  material,  is  the  necessity  for  storage 
at  convenient  points.  Obviously,  it  is  impossible  so  to 
regulate  supply  and  demand  that  there  shall  not  be  any 
point  between  the  pit  mouth  or  the  mine,  and  the  customer, 
at  which  ,an  accumulation  occurs,  and  as  the  cost  of  the 
delivered  product  depends  very  largely  on  the  labour 
charges  and  transport  cost=!,  it  is  evidently  a  matter  of  very 
great  importance  that  the  problem  of  stacking  coal  or  other 
minerals  should  be  very  carefully  considered.  In  a  good 
many  schemes  which  have  been  devised  for  this  purpose,  the 
mechanical  arrangements  are  all  that  could  be  desired,  but 
the  initial  cost  of  preparing  the  ground  and  erecting  the 
plant  represents  an  important  charge  per  ton  of  material 
handled  in  order  to  meet  depreciation  and  increased  interest 
on  first  cost.  On  the  other  hand,  the  storing  of  any  loose 
material  in  the  ordinary  way  by  stacking  by  hand  on  unpre- 
pared ground  represents  a  very  heavy  cost  per  ton  in 
hand  labour.  The  problem  is  a  very  real  one,  because  not 
only  the  mine  and  the  customer,  but  also  the  railway  com- 
panies, find  it  necessary  to  store  loose  material  in  bulk  in 
large  or  small  quantities  at   various  times  and  in  various 


Fig.  1. — Electric  Stacking  and  Loading  Machink 


compelled  to  stand  by  and  watch  their  customer  go  elsewhere 
for  the  supply  of  a  few  gasolene  vehicles,  to  take  care  of  the 
longer  hauls  and  to  bring  up  the  whole  of  his  road  transport- 
ation equipment  to  the  point  of  maximum  efficiency. 
After  standing  off  for  some  years  and  studying, 
the  engineering  of  the  matter  very  closely,  the  General 
Vehicle  Co.  have  been,  of  course,  driven  to  the  conclusion 
that  there  is  a  logical  reason  for  this,  that  there  is  a  field 
for  the  gasolene  vehicle  which,  at  any  rate  for  the  present, 
cannot  be  filled  by  the  electric,  and  that,  to  administer  to 
the  wants  of  the  market  adequately,  they  must  be  prepared 
to  supply  the  best  kind  of  wagon  for  any  condition  of  ser- 
vice, irrespective  of  whether  it  is  an  electric  or  a  gasolene 
machine.  They  are,  therefore,  now  embarked  on  a  policy 
which  frankly  admits  the  superiority  of  the  combustion 
engine  for  the  longer  hauls,  and  which,  indeed,  is  established 
on  the  principle  that  the  horse  can  only  be  driven  from  the 
streets  by  a  frank  admission  of  the  relative  fields  of  the  two 
types  of  self-propelled  truck,  and  an  intelligent  application 
of  the  known  facts  in  regard  to  the  operation  of  each. 
They  are  now  marketing  the  Mercedes  gasolene  truck  in 
this  country,  and  in  a  short  time  will  have  a  factory  of 
their  own  in  regular  operation,  for  the  building  of  Mercedes 
trucks  in  accordance  with  the  German  drawings. 


places.  This  material  will  probably  be  brought  by  truck  or 
wagon  and  stacked  by  hand,  and  when  the  time  comes  for 
its  removal,  it  is  again  replaced  in  trucks  by  hand.  Anyone 
familiar  with  railway  and  dock  work  will  know  what  this 
entails.  It  may  add  anything  from  id.  to  Is.,  according  to 
circumstances,  to  the  cost  of  every  ton  handled,  and  this  is 
an  absolutely  waste  expense. 

A  simple  apparatus,  however,  which  is  shown  in  the 
illustration,  and  is  known  as  MitchelTs  stacker  and  loader,  has 
been  developed  by  Messrs.  Fraser  &  Chalmers,  Ltd.,  of 
London,  to  meet  the  case,  and  it  is  claimed  that  it  saves 
from  80  to  90  per  cent,  of  hand  labour  costs  upon  this  class 
of  work.  It  is  a  very  simple  machine  that  can  be  handled 
by  the  roughest  unskilled  labour,  and  requires  very  little 
power.  In  construction  it  consists  of  an  ordinary  belt  con- 
veyor mounted  in  such  a  way  that  it  can  be  extended  in 
either  direction,  revolved  to  any  position  in  plan,  racked  to 
any  angle  of  inclination,  and  wheeled  along  to  any  required 
position.  Its  flexibility  is,  therefore,  practically  complete, 
and  within  the  limits  of  its  power  capacity  it  performs  most 
valuable  work.  The  telescopic  movement  is  efiFected  by  an 
ordinary  rack  and  pinion,  and  the  changing  of  the  inclina- 
tion is  also  effected  by  rack  and  pinion.  The  revolving  of 
the  machine  around  the  centre  pin  can  be  easily  performed 
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by  one  man,  and  one  man  can  also  wheel  the  whole  arrange- 
ment along  the  track  provided.  The  driving  of  the  conveyor 
belt  is  performed,  as  shown  in  the  illustration,  by  an  electric 
motor  centrally  mounted  ;  the  Vjolting  has  a  capacity  of 
200  tons  per  hour,  and  will  take  material  of  any  size. 

In  order  to  illustrate  how  adaptable  this  simple  machine 
is  to  stacking  and  loading  purposes,  figs.  2  and  .3  show 
the  position  of  the  conveyor  when  stacking  from  the 
truck  and  when  loading  a  truck  from  the  store  pile 
lespectively.  In  fig.  3  the  dotted  lines  show  the  fully  ex- 
tended position  of  the  conveyor.  When  used  as  a  stacker, 
the  receiving  hopper  is  placed  closely  adjacent  to  the 
door  of  the  truck,  and  the  discharging  end  is  extended  as 
required.  The  material  to  be  stacked  is  then  raked  from 
the  truck  to  the  hopper,  from  which  it  is  conveyed  to  the 
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Fio.  2. 


Fig.  3. 

heap  by  the  belt.  Tracks  can  be  placed  parallel  to  one 
another  at  regular  intervals,  so  that  a  continuous  heap  can 
thus  be  formed.  When  used  as  a  loader  the  machine  is 
simply  turned  round  and  the  hopper  is  allowed  to  bear 
against  the  heap.  All  the  material  above  the  level  of  the 
hopper  is  then  raked  down  into  it,  and  all  below  (about  2  ft.) 
is  shovelled  into  it. 

As  the  heap  recedes,  the  conveyor  extends  automatically 
by  its  own  weight,  so  tbat  the  hopper  is  always  kept  tight 
against  the  heap.  The  only  material  that  has  to  be 
shovelled  is  that  actually  below  the  hopper  level,  and  the 
work  on  this  small  quantity  represents  only  the  actual  filling 
of  the  baskets  in  the  old  method,  the  carrying  and  lifting 
being  saved.  The  cost  of  upkeep  and  depreciation  is  less 
than  on  the  number  of  baskets  required  to  do  the  same 
amount  of  work  manually.  The  largest  lump  that  can  be 
handled   by   a'  loader  having  a  30  in.  belt  is   15  in.  cube. 


The 


IS 


4,200  cubic  feet 
a  length  of  30  ft. 
height  of  the  discharge 
above  ground  level.     In 


capacity      of      this      belt 
per     hour.       The      loader      has 
minimum  and  40  ft.  extended,  the 
point  varying  from  14  ft.  to  18  ft. 

this  way  it  is  easy  to  deal  with  the  standard  10-ton  trucks, 
even  when  the  boom  is  closed,  and  the  motor  required  to 
drive  the  machine  of  this  size  is  only  3  h.p.  It  is  therefore 
a  particularly  valuable  piece  of  portable  equipment  and 
should  meet  with  a  considerable  amount  of  favour. 


NOTES    FROM    INDIA. 


[krom  our  special  correspondent.] 

An  important  announcement  has  been  made  by  the  United 
Provinces  Government  inviting  applications  for  licences  for 
the  supply  of  electrical  energy,  in  accordance  with  the  pro- 
visions of  the  Indian  Electricity  Act  of  1010.  within  the 
municipalities  of  Allahabad,  Lucknow  and  Bareilly.  Firms 
desiring  to  get  further  information  should  apply  to  the 
Secretary  to  the  Government  P.W.I).  Buildings  and  Roads 
Branch,  Xaini  Tal.,  U.P.  On  receipt  of  Oona  fido  applica- 
tions, and  a  deposit  of  £5,  copies  of  the  reports  by  the 
Government.  Electrical  Inspector,  showing  probable  expen- 
diture and  estimated  profits  on  each  scheme  may  be  had. 

Probably  several  home  firms  through  their  representatives 
in  India  will  make  application  for  licences.      With   careful 


handling  and  sufficient  guarantees  from  Government,  the 
schemes  might  Vx?  made  to  pay.  In  such  cases  as  Xagpor, 
Lahore  and  Dacca,  where  the  undertakers  made  hard  bar- 
gains with  Government  by  gettiner  them  to  guarantee  a 
sufficient  con.sumption  for  Government  purposes  alone  to 
pay  all  standing  charges,  success  is  almost  asiiured  from  the 
start.  Firms  interested  in  the?e  concessions  shonid  go 
cautiously  to  work  and  obtain  all  local  information  possible 
so  as  to  check  the  Electrical  Inspe<;tor's  reports,  and  asoer^ 
tain  on  what  grounds  he  bases  his  figures,  and  what  actual 
experience  he  has  had  with  similar  undertakings  to  justify 
the  probabilities  of  his  estimates  of  expenditure  and  imjorae 
being  fairly  correct.  Cawnpore,  which  is  a  big  industrial 
centre,  has  not  yet  shown  any  very  startling  results  by  way 
of  income  to  its  Electric  Supply  Co.     Lucknow,    the   biggest 

city  in  the  United  Provinces 
has,  as  was  recently  remarked, 
been  considering  a  scheme  for 
years  back,  and  its  municipality 
seems  afraid  to  go  ahead  on  its 
own,  but  must  needs  invite  out- 
siders to  take  the  risks. 

The  Madras  Electrical  Supply 
Co.  are  again  this  season  ad- 
vertising for  sale  2,000  electric 
fans  at  cost  rate.  If  these  are 
the  same  fans  which  were 
advertised  last  season  the  Madras 
consumer  must  be  very  un- 
appreciative  or  suspicious :  if 
they  are  a  fresh  supply  from 
home  it  would  be  more  to  the 
poiLt  if  the  supply  company 
kept  to  its  legitimate  work  of 
supplying  current  instead  of  infringing  in  the  domain  of 
the  contractor. 

0)1    Sending   Calalogues   Abroad. — Many   very   excellent 
catalogues  of  English  manufacturers  and  much  postage  are 
simply  wasted  by  firms  at  home  in  sending  their  catalogues 
and  advertising  lists  to  firms   in  India  without  giving  the 
matter  much  thought.     A  director  or  business  manager  gives 
an  order  to  send  catalogues  of  his  firm's  specialities  to,  say, 
all  the  engineering  firms  in  India  which  are  listed  in  the 
"  L^niversal  Electrical  Directory  "  ;  the  order  is  carried  out 
after  much   trouble,  and  no  little  expense,  and   hopes  are 
built  up  on  volumes  of  orders  following  in  due  course.     The 
catalogues  are  delivered  at  this  side,  the  outside  wrapping 
being  mostly  in  a  very  bedraggled  condition  :  they  are  Icoked 
at  very  often  with  eagerness,  are  equally  often  admired,  and 
almost  invariably  shelved  or  "  put  aside  for  future  reference." 
It  would  appear  that  there  should  be  some  strange  reason 
for  this  apparent  want  of  appreciation   of  a   good  thing  : 
there  is  a  reason,  but  it  is  not  strange.     The  secret  of  the 
seeming  indifference  i**  that   in  some  instances   catalogues 
only  gi\"e   "prices  on  application,"  in  other  instances  prices 
are  listed  but  no  discounts  are  given.     As  discounts  vary 
from    75     per    cent,    off    lists    for    Birmingham     screws, 
to,  at   any    rate,  10    per   cent,  as   a    minimum    on    most 
things,  one  can  at  once  see  the  u?elessness  of  a  catalogue, 
no  matter  how  well  produced  it  may  be — and  some  of  them 
are   works   of   art — without  prices,  and  especially  without 
discounts.    In  a  country  like  India,  <.f,  as  yet,  comparatively 
few   engineering    houses,   and    especially    where    trade    is 
increasing  by  leaps  and   bounds,  and,  consequently,  engi- 
neering wants  are  many  and  multifarious,  an  engineering 
firm,  well  equipped  with  all  soi'ts  of  cata'">gues  well  prii-ed, 
can  do  all  sorts  of  business.    It  does  not  pay  to  be  a  specialist 
in  one  line  only  in  India  ;  no  firm  can  pay  its  way  by  selling, 
let  us  say,  motors  and  dynamos  only.     This  is  evidenced  by 
the  fact  that  half  a  dozen  of  the  big  engineering  firms  in 
Bombay,  Calcutta,  Madras  or  Rangoon  can  supply  you  witn 
a  railway  engine  or  a  turbo-alternator  as  well  as  insure  your 
life   or   your   motor-car,   or,    for   that   matter,   book    your 
passage,  or  send  home  your  Christmas  presents.     This  being 
so,  it  is  necessary  for  any  progressive  firm  to  have  a  multi- 
tude of  catalogues,  and,  in  order  to  make  the  liest  use  of 
them,  to   have   them    well   priced   and   arranged  for    easy 
reference.     Home    firms    seem    a   bit    conservative   about 
giving    away  prices,  "  except   on   application "  ;    this    can 


be     understood      of      firms     bound      down     to 


agencies 
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here,  but  it  is  the  Hrms  who  are  not  represented 
by  agents  here  that  seem  to  catalogue  and  circularise 
most  lavishly.  These  notes  are.  not  intended  for  firms 
who  have  aijents  here,  they  are  able  to  look  after  them- 
selves .  they  arc  rather  intended  for  the  firms  who  seem  to 
have  good  useful  saleable  articles,  but  who  do  not  go  the 
right  way  about  pushing  them  in  India. 

The  primary  necessity  of  sterling  business  is,  first  of  all  to 
have  a  genuine  artic-le,  be  it  an  engine,  or  a  motor,  or  a 
switch,  so  that  having  sold  one,  its  excellence  and  usefulness 
will  bring  repeat  orders — if  this  happens  at  home  it  will 
happen  in  India.  The  next  best  thing  is  to  sell  at  a  fair, 
not  a  fancy,  price — the  pagoda  tree  has  been  well  shaken  in 
India  by  now,  and  very  few  Rajahs  are  left  who  have  not  a 
keen  eye  on  price — give  the  middleman  who  can  influence 
customers  a  margin  for  also  a  fair  profit.  The  next  impor- 
tant point  is  time  of  delivery  from  the  date  of  receipt 
of  order  in  England  :  and  having  given  a  stated  time  it 
should  be  adhered  to  scrupulously.  A  reputation  for 
prompt  delivery  to  promise,  is  a  tremendous  asset  to  a  home; 
firm.  The  worries  and  tribulations  of  an  agent  who  has  to 
go  on  from  week  to  week  or  from  mail  to  mail  for  perhaps 
three  solid  months,  hoping,  promising,  inventing,  apologising, 
fearing  cancellation  of  orders  and  so  on,  are  indescribable. 

Another  important  point  to  be  observed  is  that  catalogues 
should  not  be  sent  broadcast  to  India.  All  sorts  of  native 
firms  with  high  sounding  names  get  themselves  into 
directories,  and  again  all  sorts  of  requests  for  catalogues  are 
sent  home  by  private  natives  who  want  pretty  picture  books 
cheap.  The  reputable  firms  are  easily  located  ;  the  amateur 
inquirer  or  others  can  be  politely  but  firmly  put  off  by 
referring  him  to  any  well-known  firm  who  is  recorded  as 
having  received  a  copy  of  the  catalogue  (with  prices  and 
discounts)  asked  for.  Firms  who  are  known  to  be_in  the 
habit  of  sending  their  catalogues  broadcast  all  over  the 
country  are  not  at  all  popular  with  the  local  firm  here, 
whose  legitimate  preserve  is  being  trespassed  upon. 


CORRESPONDENCE. 


Letter*  received  by  ui  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correipondentt  thould  forward  their  communi- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  toriter's  name  and  address  in  our  possession. 


Snpply  Authorities'  Regulations. 

The  article,  "  Notes  for  Installation  Inspectors,"  by 
"  Element,"  in  the  current  issue  of  your  paper,  raises  the 
interesting  question  as  to  what  the  position  of  the  various 
supply  authorities  is  in  connection  with  the  enforcement  of 
their  rules  and  regulations. 

In  conversation  with  the  chief  engineer  of  a  large  City 
undertaking,  I  mentioned  to  him  that  I  thought  it  was 
curious  he  did  not  insist  on  screwed  tubing  and  absolutely 
refuse  to  connect  any  work  carried  out  on  the  slip-joint 
system.  He  replied,  that  although  he  drew  up  a  set  of  rules 
and  regulations,  he  had  absolutely  no  authority  to  enforce 
them  so  long  as  the  insulation  resistance  came  out  at  a 
reasonable  figure,  but  they  certainly  proved  useful,  as  in  a 
number  of  cases  he  was  able  to  enforce  them  by  bluff. 

The  only  desire  of  the  average  engineer  is  to  carry 
through  each  of  his  jobs  in  a  thoroughly  satisfactory  manner, 
so  that  absolute  safety  is  ensured  both  from  fire  and  life,  but 
when  one  comes  up  against  an  inspector  with  a  bee  in  his 
bonnet— unfortunately  they  are  far  too  numerous — it  is 
difficult  to  know  exactly  what  position  to  take  up. 

Provincial  Cinematograph  Theatres,  Ltd, 

E.  R.  G.,  Engimer. 

[The  reply  of  the  engineer  quoted  by  our  correspondent 
was,  of  course,  perfectly  correct.  Supply  engineers  may 
make  as  many  "  rules  "  as  they  think  fit,  but  they  can  only 
enforce  one  of  them  — that  if  there  is  "a  leakage  from  the 
consumer's  wires  exceeding  one  ten- thousandth  part  of  the 
maximum  supply  current  to  the  premises,"  the  authorities 
can  refuse  to  give  or  to  continue  a  supply  of  electricity  to 
the  premises.  There  is  a  general  provision  in  the  Act  of 
1899,  that  the  undertakers  are  noo  obliged  to  give  a  supply 
of  energy  to  any  premises  unless  they  are  reasonably  satis- 


fied that  the  installation  is  "  in  good  order  and  condition, 
and  not  calculated  to  affect  injuriously  the  use  of  energy  by 
the  undertakers  or  by  other  persons" — any  dispute  on  this 
question  to  be  settled  by  arbitration — and  no  doubt  this 
clause  can  be  made  to  go  a  long  way  towards  compelling 
observance  of  the  undertakers'  regulations.  But  in  the 
absence  of  special  powers,  "  bluff"  is  their  chief  weapon. — 
Eds.  Ei.kc.  Rhv.] 

Proposed  Engineering  Stafl'  Association. 

The  leader  in  your  current  issue  states  that  "  hitherto 
the  attempt  to  form  an  Association  has  failed."  But  one 
should  not  take  such  words  as  an  indication  of  our  success 
in  this  instance.  To  do  sa  would  be  to  stray  quite  wide  of 
the  facts.  There  is  no  reason  for  any  single  engineer  to 
suppose  that  our  pioneers  are  disheartened  in  any  way.  But 
there  is  every  reason,  indeed,  for  every  engineer  to  believe 
that  there  is  no  such  thing  as  failure  in  the  minds  of  the 
gentlemen  behind  the  movement,  and  that  the  proposed 
Association  will  soon  be  established  on  proper  lines. 

One  or  two  correspondents  still  consider,  by  the  way,  that 
our  acting  Council  should  publish  their  names  at  once.  As 
it  is  not,  by  far,  the  general  opinion,  however,  the  policy, 
sub  rosa,  cannot  obviously  be  abandoned  just  yet.  If  there 
were  really  conclusive  evidence  that  our  attitude  is  unwise, 
we  could  not,  of  course,  assure  your  readers,  in  all  good  faith, 
that  quite  a  large  percentage  of  our  letters  are  from  highly- 
successful  members  of  our  profession,  and  that  support  is 
being  given  and  promised  by  every  kind  of  engineer,  from 
manager  to  student. 

Again,  so  long  as  we  receive  fair  play,  we  do  not  mind, 
in  the  least,  if  our  efforts  are  occasionally  coupled  with  the 
name  of  "  Trade  Unionism."  We  merely  suggest  that  such 
unions  are  entitled  to  fair  play  also.  Deeply-rooted  as  may 
be  the  jabjections  to  the  conduct  cf  some  of  them,  and  how- 
ever inconveniently  their  proceedings  may  interfere  with  our 
work  now  and  then,  impartial  critics  are  bound  to  confess 
that  they  ha"^^e  justified  their  existence  many  times. 

Our  legal  and  medical  friends,  for  instance,  cannot 
possibly  deny  that  their  very  status  is  part  and  parcel  of  the 
fundamental  law  of  "  unionism,"  or  that  each  year,  through 
their  Associations,  they  are  working  to  strengthen  this  law. 
In  fact,  such  professional  devotees  would  doubtless  be  the 
last  to  deny  that  it  is  now  the  turn  of  the  engineer,  who 
rightly  sees  that  something  similarly  protective  must  be 
cemented  into  the  structure  of  our  own  profession  as  well. 

So,  in  a  word,  we  want  20,000  members,  at  least,  by  the 
end  of  this  year.  And  we  want  more  workers  instantly,  and 
the  names  of  interested  engineers  sent  in.  Other  require- 
ments should  then  follow  in  due  course. 

The  Association  simply  has  to  live  now.  It  is  the  one 
absolute  necessity. 

For  the  Acting  Council  of  the  Association. 

L.  H.  Fletchek,  Hon.  Secretary, 

81,  Queen  Victoria  Street, 

London,  E.C.,  July  Uth,  1913. 

[The  "gentlemen  behind  the  movement"  are  quite 
within  their  rights  in  withholding  their  names  from  publica- 
tion. Whether,  however,  they  are  consulting  their  best 
interests  in  refraining  from  taking  the  Press  into  their  con- 
fidence, is  less  certain.  As  we  know  nothing  about  the 
promoters  and  objects  of  the  proposed  Association,  beyond 
the  statements  contained  in  the  letters  from  Mr.  Fletcher 
which  we  have  published,  we  are  not  in  a  position  to 
comment  on  the  merits  or  demerits  of  the  scheme. — Eds. 
Elec.  Rev.] 


A  One-Day  Sale. — By  a  one-day  special-offer  sale  at 
St.  Louis,  the  Union  Electric  Light  and  Power  Co.  added  1,875 
electric  irons  to  its  local  circuitf,  securing  this  1,031  KW.  of  con- 
nected load  at  a  total  outlay  of  only  846  cents  per  KW.,  including 
all  expenses  for  advertising,  post  cards,  delivery  of  irons,  &o.  The 
annual  energy  consumption  of  these  1,875  irons  is  estimated  at 
215,625  KW'.hours;  hence  this  one-day  campaign  will  bring  the 
central-station  company  an  increased  revenue  of  $15,093.75  per 
year. 

The  irons  were  offered  to  customers  at  a  special  price  of  $2.95  for 
only  one  day.  May  13th.  Each  iron  purchaser  also  received  a  small 
shirt-waist  ironing  board.  These  boards  cost  approximately  30 
cents  each,  manufactured  in  quantities.  The  expense  of  deliver- 
ing irons  and  boards  to  customers  was  12  cents  each. — Electrical 
World. 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


The  Siemens  Combined  KW.*hour  and  Demand  Meter. 

This  meter  has  been  designed  to  enable  central  station  ent^ineers 
to  charere  consumers,  particularly  power  consumers,  on  a  load-factor 
basis— the  load  recorded  being  an  average  load  taken  over  15,  30  or 
60  minutes.  Thus,  in  addition  to  the  ordinary  unit  dials,  there  is  a 
load  pointer  moving  over  a  divided  scale  of  300' . 


M  carrie8  a  pin  H^  which,  in  movinfr,  pnabes  the  demand  pointer  r. 
round  until  the  tripping  action  takefl  place,  when  spring  f  retaini 
the  pointer— which  in  otherwiue  free  on  it«  fulcmm — in  it«  then 
position,  while  at  the  same  time  the  Hpring  r  retama  whe«l  m  and 
pin  Hi  to  its  zero  position  ready  for  the  cycle  of  operation«  durinif 
the  next  time  interval.  Obviously,  if  the  average  load  of  the  next 
time  interval  is  greater,  the  demand  pointer  /  will  be  carried  a 
little  further  over  the  scale,  and,  in  fact,  it  will  remain  at  the 
highent  average  load  indication,  until  reset. 

It  will  be  noted  that  the  position  of  pointer  /  is  directly  dependent 
on  the  revolutions  made  by  the  meter  armature  in  the  chonen  time 
period.     The  uses  of  this  instrument  are  particularly  valuable  . — 


Fig.  1. — Kw.-HouR  AND  Demand  Meter. 


The  diagrams,  figs  3,  4  and  5,  refer  to  a  three-phase  three- 
wire  meter  ;  fig.  5  is  a  diagrammatic  sketch  view  showing  only 
the  essential  parts  and  their  relations  in  order  to  make  the 
construction  and  operation  clear. 

In  this  diagram  the  induction  meter  system  of  a  single  or  poly- 
phase meter  will  be  recognised  in  the  spindle  and  disk,  magnet, 
and  counter  system,  A,  Mo,  Si,  S2,  w.    A  pinion  on  Sj  drives  through 


"/?*■    r«.-/e3 


Fig.  2.— Showing  a  Load  Clrve,  Ui.  Hq,  Hi,  Being  Average 
Loads,  of  which  the  Highest  would  be  Ixdicatbd. 

1  In  Great  Britain  the  charge  is  based  on  so  much  per  kilowatt 
demanded,  as  registered  on  the  demand  indicator,  this  chirge  being 
arranged  to  cover  capital  cost  of  the  station.  A  charge  of  so  much 
per  unit  is  then  made  to  cover  running  charges  and  profit.  The 
usual  time  period  is  a  quarter  of  an  hour.  There  are  sevtral  caaee, 
however,  of  10,  2<i  and  .5  min.  periods.  On  the  North-Eaiet  Coast 
a  60  min.  demand  period  is  usei.  This,  however,  in  the 
opinion  of  most  engineers,  is  rather  too  long,  except  in  the 
case  of  very  steady  loads.  The  general  rule  is  that  the  less  steady 
the  load,  the  shorter  the  period  should  be.  The  1.5  or  2<  >  min.  period, 
however,  is  the  favourite,  and  seems  to  cover  the  general  ran  of 
requirements. 

2.  On  the  Continent  the  same  system,  as  outlined  above,  is  used, 
but  a  more  favourite  form  is  to  divide  the  KW.-hours  as  recorded 
on  the  unit  dials  by  the  kilowatts  as  recorded  on  the  demand  scale, 
since  the  kilowatts  cancel  out,  the  hours  of  use  over  some  definite 
time  period  as  then  given.     For  example  : — 

KW.-hours 

kilowatts 

A  standard  rate  per  kilowatt  is  charged,  with  a  discount  which 
increases  in  progressive  steps  as  the  hours  increase,  or  in  other 
words,  the  discount  increases  as  the  load  factor  increases. 


=  hours  of  use. 


Figs.  3  and  4. — Front  and  Side  Views  ok  Meter. 

V,  wheel  b,  which  normally  gears  with  wheel  M  forming  the  con- 
necting link  between  the  meter  and  demand  indicator  pointer  z. 

Turning  to  the  lower  part  of  the  diagram,  the  induction  motor 
element  e,  armature  disk  Bi,  wheel-train  and  tripping  cam  c,  con- 
trolled by  a  hair-sping  and  escapement  Hs,  form  a  timing  gear, 
which,  through  a  trip  rod,  momentarily  lifts  A„  at  predetermined 
intervals  of  time,  thus  disengaging  b  from   M   for  the  instant. 


Fig,  5.— Showing  Meter  Mechanism  Diagrammatically. 

3.  In  U.S.A.  and  Canada  they  do  not  usually  use  the  KW.-honr 
dials  at  aU — i.e.,  the  unit  dials — but  simply  charge  so  much  per 
annum  per  kilowatt.  As  a  rule  in  Canada,  about  $So  per  year 
per  kilowatt  i.s  charged,  and  a  shorter  time  basis  is  taken, 
usually  .")  or  10  min.  The  units  are  read  ofiF,  however,  and  this 
information  is  kept  for  adjusting  the  charge  per  kilowatt,  as  in 
that  way  each  individual  consumers  loav^   factor  ia  on  record.     In 


90 


THE    EIiEOTRICAL    REVIEW. 


[Vol.  73.    No.  1,860,  July  18,  1913. 


water-power  stations,  where  long:  transmission  lines  are  employed, 
an  additional  price  per  kilowatt  is  also  oharg^ed,  aooording:  to 
distance  from  the  hydro-electric  station. 

The  feature  of  the  instrument,  which  is  supplied  by  Messes. 
SiEMKNS  Bros.  Dynamo  Works,  Ltd.,  of  Upper  Thames  Street, 
E.C.,  is  that  it  enables  energfy  to  be  sold  on  a  true  load  factor  basis, 
md  it  is  essentially  an  instrument  for  sellings  enerpy  to  power  con- 
sumers, or  those  who  are  larpe  enough  to  be  classed  as  such. 

An  Electric  Motor  Dust  Cart. 

In  a  recent  issue  we  referred  to  the  fact  that  an  electric  motor 
dust  cart  had  been  put  into  service  by  one  of  the  municipalities  near 
Berlin,  Germany.  The  example  thus  set  has  been  followed  by  the 
Third  Avenue  Railroad  Co.,  of  New  York.  In  railway  and  tramway 
work  there  is  always  a  large  amount  of  carting  work  to  be  done.  Dirt 
that  accumulates  along-  the  track  must  be  conveyed  to  the  docks,  ashes 
must  be  removed,  and  coal  handled.  The  railway  company  above 
mentioned  has  hitherto  employed  eight  two-horse  and  a  number  of 
single-horse  vehicles  for  this  purpose.  Some  time  ago,  however, 
the  engineers  of  the  company  decided  to  make  a  trial  of  electric 
traction.  Taking  one  of  the  old  ''dump"  or  dust  carts,  the  shafts 
were  removed  and  an  iron  frame  added  to  support  the  battery,  and 
a  single  motor  wheel,  made  by  the  Couple  Gear  Co  ,  of  New  York, 
was  mounted  just  forward  of  the  driver's  seat.  The  result  was  the 
three-wheeled  cart  shown  in  the  accompanying  illustration.  The 
vehicle,  which  is  propelled  by  a  4-h.p.  electric  motor,  built  up  with 
the  hub  of , the  single  front  wheel,  has  a  capacity  of  2  cb.  yd.,  equal 
to  a  load  of  about  2  tons.  The  battery  is  of  such  a  size  as  to  enable 
the  vehicle  to  be  kept  at  work  all  day,  and  the  motor  is  stated  to 
be  powerful  enough  to  negotiate  hills  easily,  even  with  a  full  load, 
The  machine  requires  much  less  room  for  handling  than  the  old 
horse-drawn  carts,  since  the  front  driving  wheel,  which  is  also  the 


which  prevents  the  admission  of  excess  air,  while  it  ensures  a 
suflScient  supply  for  perfect  combustion,  and  increases  the  grate 
area  as  much  as  30  per  cent.  Dumping  bars,  which  constantly 
burn  out,  are  not  required.  Ashes  and  clinker  are  tipped  by 
dumping  plates,  placed  below  the  level  of  the  upper  run  of  grate, 


Fig,  7. — Bennis  Chain-Grate  Links,  as  Fitted  at  the 
Neasden  Power  Station. 
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Fig.  fi. — An  Electrical  Dust  Cart. 

steering  wheel,  may  be  turned  at  right-angles  and  the  machine 
pivoted  in  its  own  length.  In  the  short  time  that  it  has  been  in 
service,  it  has  been  put  to  some  very  severe  tests,  and  so  satisfactory 
has  it  proved  that  it  is  probable  the  remaining  horse-drawn  carts 
will  shortly  be  converted  to  electric  traction.  For  our  illustration 
we  are  indebted  to  the  "  Edison  Monthly." 

Bennis  Grates  at  Neasden. 

At  the  Metropolitan  Railway  Co.'s  Neasden  power  station  the 
boiler  house  has  recently  been  extended,  and  now  accommodates  20 
water-tube  boilers.  The  grates  of  these  boilers  are  now  being 
renewed  with  the  Bennis  patent  chain-grate  stoker  link,  several 
of  the  furnaces  having  already  been  fitted.  The  full  order 
is  for  40  grates  to  be  fitted  with  Bennis-Miller-Bennett  links, 
including  change  speed  continuous  driving  gear.  This  link,  which 
is  made  by  Messrs.  Ed.  Bennis  &  Co.,  of  28,  Victoria  Street, 
S.W.,  is  specially  adapted  for  slack  coals,  and  can  be  applied  to  any 
existing  chain-grate  frames  ;  the  links  are  so  constructed  that  they 
are  halved  together,  and  rounded  at  their  ends.  The  upper  surface 
of  the  grate  therefore  remains  continuous  across  the  junction  of 
each  pair  of  links,  and  there  is  no  opening  through  which  ashes  or 
clinker  can  falh,  or  an  excessive  quantity  of  air  gain  admission, 
even  at  the  ends,  where  the  chain  passes  over  the  revolving 
mechanism.  The  air  space  is  graduated  by  means  of  a  serrated 
link,  and  a  larger  amount  is  provided  per  square  foot  of  grate  than 
is  possible  with  a  straight  link.  The  result  of  this  is  that  each 
part  of  the  fire  get  its  due  proportion  of  air. 

In  an  ordinary  chain  grate  the  portion  at  the  rear  is  covered  by 
the  dumping  bars,  which  also  act  as  an  air  seal  and  safety  device, 
and  prevent  clinker  falling  into  the  chinks  between  the  ends  of  the 
links  as  they  turn  over.  At  the  front  end  of  the  stoker  much 
useful  space  is  lost  for  a  similar  reason,  fresh  fuel  having  to  be  fed 
on  to  the  grate  at  a  point  where  the  bars  have  closed.  The  length 
of  the  grate  has  therefore  to  be  mad^  longer  than  would  otherwise 
be  requisite.  By  the  simple  device  of  halving  the  width  of  the 
link  at  the  point  of  juncture  with  the  succeeding  link  in  series, 
an    uninterrupted  sequence    is    obtained  with  the  Bennis    link, 


on  to  a  dumping  valve,  whence  they  can  be  removed  as  required 
without  stopping  the  stoker  or  interfering  with  its  mechanism. 
The  dumping  plates  and  valves  are  so  arranged  as  to  prevent  the 
ingress  of  excess  air  at  the  back  of  the  grate.  By  means  of  Bennis 
air  seals,  fitted  at  the  side  of  the  grate,  between  the  frame  and  sill 
plates  and  between  the  frame  and  side  links  and  at  the  back  of  the 
grate,  the  entry  of  excess  air  at  these  points  is  altogether  prevented. 

"Geeko"  Intercommunication  Telephones, 

The  new  "  Geeko "  double-line  intercommunication  telephone, 
which  will  shortly  be  placed  on  the  market  by  the  General 
Electric  Co  ,  Ltd.,  London,  requires  only  one  operation  for  select- 
ing and  ringing  ;  in  other  words,  "  push  one  button  once  only." 

Besides  being  simple  in  operation,  these  telephones  have  been 
improved  in  construction,  so  that  they  are.  free  from  all  "  cross- 
talk "  experienced  with  single-line  telephones.  The  "  Geeko " 
double-line  auto-reset  wall  and  table  intercommunication  telephones 


Fig.  8.— Geeko  Intercommunication  Wall  Telephone. 

comprise  a  hand  combination  fitted  with  Hunningscone-Deckert 
transmitter,  equipped  with  an  induction  coil,  circular  bell,  automatic 
cradle  switch,  and  specially  designed  combined  line  selecting  and 
ringing  auto-reset  push-buttons.  All  terminals  are  enclosed,  and 
the  external  metal  parts  are  nickel  plated.  The  woodwork  is  of 
well-seasoned  polished  walnut.  The  table  set  is  provided  with  a  cord 
and  wall  rosette.  The  wall  type  is  shown  in  the  aocompanyin{; 
figure. 
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A  New  Oil-Testing  Machine. 

The  BaiT.Tsn  Oil  and  Tdrpkntine  CournKATioN,  Lto.,  of 
Hayes,  Middlenex,  has  recently  introduced  in  connection  with  its 
buaines'i  in  lubricatinir  oiln,  a  machine,  conHtructed  to  Ilitdop's 
patent,  for  testing  the  suitability  of  oils  both  for  bearing  and  cylinder 
lubrication.  The  machine,  which  we  illustrate  in  figs.  '.>  and  10— the 
former  view  showing  the  arrangement  for  testing  oils  for  bearing 
lubricition,  and  the  latter,  the  apparatus  for  testing  cylinder  lubri- 
cants—is carried  on  a  cast-iron  frame  and  worked  by  a  steam  or 
patrol  engine.  For  the  former  purpose,  the  machine  consists 
essentially  of  a  revolving  spindle  and  tachometer,  the  spindle  being 
of  steel,  gun  metal,  ^:c.,  and  arranged  to  run  in  two  detachable  half 
bearings  or  dies  of  such  metal  as  will  approximate  to  the  conditions 
of  use  of  the  lubricant  under  test. 


Fig.  y.— Oil-Testino  Machine,  showing   Arrangement  fob 
Testing  Bearing  Lubricants. 


The  dies  are  held  on  to  the  spindle  by  means  of  the  pressure, 
applied  through  bell-crank  levers,  of  a  heavy  spring  carried  in  a 
hollow  casing,  projecting  arms  from  which  bear  on  the  ends  of  the 
levers.  The  spring  pressure  is  put  on  by  means  of  a  screw  and 
gearing,  its  amount  being  registered  by  a  dial.  Any  friction 
between  the  spindle  and  dies  tends  to  rotate  the  latter,  together 
with  the  bell  cranks  and  casing,  this  movement  being  controlled 
by  a  spring  and  referred  by  a  suitable  pencil  attachment  to  a  paper 
chart  carried  by  a  slowly  revolving  drum. 


and  fitted  with  an  a'ljukt;i  ,..  >  vpandinif  pi-'.r.  ■.  ;.'k<-d  bymeaiuofa 
crank  and  connecting  roi  --.^am  or  burtit  t'ai  at  r»  paired  tempera- 
ture is  introdfjced  through  a  pipe  at  the  back  cjlioder  cover,  the 
pipe  being  provided  with  a  (tight  feed  labric&tor  for  introd acini; 
the  oil  under  test,  premure  gauge.  Ace. 

Assuming  conditions  such  as  would  result  in  considerable 
friction,  the  cylinder,  if  free,  would  reciprocate  with  the  pijton. 
The  cylinder  movement  i^.  however,  coiitrolled — a  aprio^  con- 
trolled ratchet  device  preventing  forward  movement*,  while  back- 
ward movements  take  place  against  compre&'tion  RpringH  and  (beini; 
a  measure  of  the  friction,  and  therefore  Huitability  of  the 
lubricant)  are  transferred  by  a  Ruitable  pencil  attachment  to  a 
slowly  revolving  graphic  recording  drum  bimilar  to  that  naed  on  the 
othf-r  portion  of  the  machine 

The  machine  is  the  invention  of  .Mr.  R.  C.  Hisl"p,  a  director  of 
the  cimpany.  and  lately  chief  engineer  in  the  Far  PJ«»t  of  the 
Asiatic  Petroleum  Co.  By  its  use  it  is  possible  to  show  the  initial 
greasiness  ^f  an  oil.  its  viscosity  and  life  under  varying  tempera- 
tures and  loads,  and  the  ijuantity  of  oil  required  under  the  specified 
conditionp.  The  cylinder  shows  the  great  inorea'^  of  friction 
which  occurs  when  a  cylinder  oil  is  used  that  readily  carbonist.-^. 
and  enables  the  users  to  obtain  the  most  suitable  lubricants  for  oae 
under  any  conditions  in  petrol,  gas,  oil  or  steam  enginei'. 

The  company  has  already  proved  ita  value  in  one  or  two  instanoes 
where  a  special  oil  was  called  for,  which  could  only  be  supplied 
with  any  degree  of  certainty  after  tenting  various  samples  under 
conditions  approximating  to  actual  use.  which  were  obtained  on 
the  machine,  and  it  is  prepared  to  undertake  such  testing  for  others 
who  mp y  be  interested  in  obtaining  more  efficient  Inbrication. 

A  New  Star  Delta  Starter. 

Messks.   Switchgeak   m   Cowan>,   Ltd.,   of   Spring tield   Lane 

Salford,  have  recently  developed  a  self-operating  fetar-delta  starter 

for  gquirrel-cage  induction   motors,  designed  to   meet   the   Home 

-—    —        Office    requirements    as  'egards  both    factories   and 

fiery  mines  ;  it  possesses,   in   addition   to   the  nsoal 

overload   and  no-volt  trips,  features  which  make  it 

capable    of    protecting    motors    and    plant    against 

mishaps  through  handling  by  unskilled  persons  and 

from  damage  by  any  but  the  most  violent  forms  of 

mischief.    To  start  a  motor  it  is  merely  necessary  to 

switch    on    by   means    of    the    handle,    all   further 

operations  being  left  to  the  control  of  the  starter. 


Fig.  11.— Self-Operating  Star-Delta  Starter, 
showing  Mechanism. 

The  action  of  switching  on  closes  the  circuit  and  sets  the  change- 
over switch  on  '  star  '  connection  ^the  laminated  copper  brushes 
and   the  knife    type    changeover  switch    with  their   substantial 


Fig.  10.— Arrangement  foit  Testing  Cylinder  Lubricantj^. 

In  the  case  of  a  suitable  lubricant,  for  instance,  under  the  given 
conditions,  the  friction  load  would  remain  nearly  constant,  despite 
increasing  temperature  and  a  fairly  straight  line  would  be  tiaced 
round  the  circumference  of  the  revolving  paper  drum  ;  on  the 
other  hand,  a  very  unsuitable  lubricant  would  result  in  curve 
tending  towards  the  axial  direction. 

For  obtaining  tests  on  thrust  lubrication,  the  spindle  and  bear- 
ing dies  are  replaced  by  polished  face  plates,  one  taking  the  thrust, 
directly,  of  the  spring,  and  the  records  are  obtained  as  before. 
Ball  thrust  bearings  are  fitted  and  thermometer  pockets  are  pro- 
vided in  the  stationary  friction  members  for  obtaining  temperature 
records.  The  other  portion  of  the  machine  for  dealing  with 
cylinder  lubricatiop  consists  primarily  of  a  small  cylinder  carried 
and  arranged  to  slide  on  horizontal  guide  rods,  one  on  each  side, 


Fig.  1?.— Complete  Starter,  with  Carle  Boxes. 

auxiliary  contacts  are  clearly  seen  in  fig.  11).  When  the  motor  has 
attained  a  predetermined  spee.l,  the  switch  automatically  changes 
over  from  "star"  to  "delta,"  sufficient  adjustment  being  provided 
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to  allow  change-over  to  be  at  normal  working:  current  or  below 
it,  or,  as  is  sometimes  necessary,  above  it.  Switchinjf  off  is  either 
by  hand,  or,  in  the  event  of  overload'or  loaa  of  voltage,  automatic. 

It  is  impossible  to  close  the  switch  on  a  short  circuit  ;  moreover, 
if  for  any  reason  such  as  an  excessive  starting  load  or  a  seized 
bjarioKi  the  motor  fails  to  attain  within  an  adjustable  limited  time 
the  speetl  at  which  the  chanjre  from  "star"  to  "delta"  is  arranged 
to  take  place,  the  circuit  is  broken.  This  foiture  is  obtained  by  an 
ingenious  application  to  the  overload  trip  of  the  well-known  Statter 
time  Itp,  together  with  a  simple  magnetic  arrangement  by  which 
the  pull  for  a  given  current  value,  tending  to  operate  the  overload 
release  in  the  "  star '"  position,  is  less  than  half  the  pull  for  the  same 
current  value  tending  to  operate  the  overload  release  in  the  "delta" 
position,  thus  providing  perfect  protection  against  overload  both  in 
starting  and  in  running.  All  contacts  are  oil  immersed.  The 
makers  supply  the  starter  with  or  without  cable  boxes,  or  with 
inlets  and  outlets  either  screwed  for  conduit  or  merely  bushed. 

The  "  Horoplione  "  Wireless  Receiving  Set. 

The  accompany  ing  illustration,  fig.  13,  shows  an  entirely  new  depar- 
ture in  wireleee  receiving  sets,  which  the  Svnchkonome  Co.,  Ltd.,  32, 
Clerkenwell  Road,  E.G.,  have  placed  on  the  market.  The  apparatus 
is  appropriately  called  the  "  Horophone,"  and  has  been  introduced 
to  enable  watch  and  clock  makers  to  take  the  time  signals  under 
t>he  new  international  arrangements  which  came  into  force  on 
July  1st.  In  the  centre  is  a  large  inductance  with  two  sliders, 
which  will  enable  stations  of  long  wave  length  to  be  picked  up  on 
small  aerials.  A  variable  condenser  is  provided,  also  a  blocking 
condenser,  and  a  buzzer  is  fixed  inside  the  case,  with  a  press-button 
to  operate  it  on  the  outside  for  testing  purposes.  In  addition  to 
the  necessary  terminals,  a  plug  is  provided  for  the  purpose  of 
earthing  the  aerial  during  thunderstorms. 

The  crystal  detector  shown  on  the  right  is  of  new  design,  the 
top  and  bDttom  castings  giving  it  a  rigidity  which  prevents  it 
easily  getting  out  of  the  ad j  astment.  Another  important  feature 
is  the  use  of  ball-and-socket  joints,  which  enable  any  part  of  the 
crystal  to  be  selected.  The  crystal  itself  is  similar  to  silicon,  but  is 
more  sensitive  and  reliable,  and  does  not  require  a  local  battery  ;  in 


Fig.  13.— "Horophone"  Wireless  Receiving  Set. 

fact,  it  has  been  found  that  applied  e.m.f.  renders  it  le^s  sensitive. 
The  crystal,  &;c.,  is  enclosed  in  a  glass  cylinder,  thus  affording  pro- 
tection against  dust,  &c.,  and  the  whole  detector  can  be  taken  to 
pieces  in  a  few  seconds  by  simply  loosening  the  four  clamping 
screws. 

The  apparatus  is  made  in  two  different  types,  Type  A  comprising 
all  the  instruments  mentioned  above,  while  Type  B,  which  has 
been  selected  for  illastration,  has  in  addition  an  electrolytic 
detector,  potentiometer  and  dry  cells,  and  a  change-over  switch  for 
selecting  either  detector ;  double  headgear  telephones  of  2,000 
ohms  resistance  are  always  provided.  When  not  in  use,  they  are 
replaced  on  a  hook,  which  in  Type  B  takes  the  form  of  a  switch  ; 
thus  when  the  telephones  are  replaced,  the  local  battery  current 
through  the  detector  is  automatically  switched  off.  If  desired,  a 
high-class  chronograph  watch  is  supplied  with  this  set  at  an  extra 
charge. 

The  whole  apparatus  is  neatly  mounted  and  joined  up  on  a 
polished  hardwood  board,  and,  being  listed  at  a  moderate  price, 
should  appeal  to  those  who  are  taking  up  the  study  of  wireles'^ 
telegraphy,  as  well  as  to  professional  men. 


The  Blackmail  lotermittcnt  Fan. 

We  have  received  from  the  Blackman  E.xpout  Co,  Ltd,  of 
Blackman  House,  374,  Euston  Road,  N.W.,  particulars  of  their  new 
intermittent  fan,  which  they  have  just  placed  on  the  market.  This 
fan,  which  embodies  all  the  latest  improvements  in  fan  construc- 
tion, is  unique  and  differs  greatly  from  other  fans  of  this  class, 
because,  in  place  of  the  usual  continuous  draught,  it  creates  breezes 
of  continually  varying  intensity,  which  come  and  go  at   intervals 


Fig.  14.^— Blackman. Intermittent  Fan. 


which  can  be  changed  at  will ;  they  can  also  be  made  to  blow  in 
one  direction  intermittently  or  in  both  directions  alternately.  In 
the  latter  case,  the  effejt  is  similar  to  that  of  the  punkah.  The 
reversing  of  the  air  current  and  the  changing  of  its  intensity  ara 
accomplished  by  means  of  a  gradual  alteration  in  the  angle  of  the 
f  m  blades,  which  are  automatically  and  noiselessly  controlled  by  a 
simple  mechanism  requiring  no  attention. 

Although  these  fans  are  not  intended  lo  be  used  as  ventilators, 
they  may  advantageously  be  placed  near  open  windows  or  other  air 
inlets  to  modify  the  inflowing  current  of  air,  so  that  a  dangerous 
draught  may  be  transformed  into  a  beneficial  breeze. 

A  Handy  Wire  Drum. 

Mr.  H.  W.  Brotherton,  of  Brocklesby,  has  devised  an  apparatus 
which  should  be  found  useful  by  contractors.  As  illustrated  here- 
M'ith,  it  consists  of  a  series  of  detachable  drums  on  a  stand  ;  the 
.sides  of  each  drum  are  Separate  from  the  drum,  and  the  latter  con- 
sists of  a  sleeve,  which  can  be  chosen  of  the  right  diameter  to  fit 


Fig.  1.5.— Safety  Multi  Wykdku.m. 


any  makers  coils.  The  coil  of  insulated  or  other  wire  is  placed  on 
the  drum  and  the  latter  is  put  together  and  mounted  on  a  spindle, 
each  of  the  four  drums  shown  being  independent  of  the  rest.  Any 
length  of  any  of  the  wires  can  thus  be  drawn  off  as  required,  passing 
through  a  bushed  guide.  Kiok-i  are  done  away  with,  and  the  wire 
is  unwound  without  twisting.  Damage  to  the  insulation  is  avoided, 
and  the  wires,  when  drawn  into  conduit  in  the  straight  condition, 
<ian  be  withdrawn  easily   in  case  of  need.     Tfce  device  is  made 
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entirely  of  metal.  Besides  the  advantajfes  above-mentioned,  the 
damage  so  often  inflicted  on  wires  left  lyinjf  on  the  Hoor,  due 
to  damp  or  workmen's  boots,  is  obviated,  and  there  is  a  marked 
economy  of  time  and  labour  in  wirinjj . 

Mr.  Ar;K.x.  Sir  aw,  of  18,  Story  Street,  Hull,  has  been  appointed 
selling  agent. 

Drum  Controllers  and  Starters  for  Slip-Ring^  Motors. 

The  accompanying  illustration  shows  one  of  the  E.A.C.  rotor- 
controllers,  which  are  all  of  the  oil-immersed  type,  and  are  Intended 
for  use  wherever  the  duty  is  severe,  as,  for  instance,  in  mine  haulages 
or  some  textile  operations.     They  are  fitted  with  the  E.A.C.  finger. 


Fig.  16. — E.A.C.  Drum  Controller. 


shown  in  fig.  17,  and  are  insulated  throughout  with  moulded  mica. 
The  resistances  in  the  case  of  starters  are  usually  immersed  in  the 
same  oil  tank  as  the  controller  proper  ;  in  the  case  of  controllers, 
separate  ventilated  grid  resistances  are  supplied.  The  contact 
fingers  being  identical  with  those  used  in  E.A.C.  oil  switches  and 


Fi(i.  17,— E.A.C.  Controller  Finger. 

equirrel-cage  starters,  a  single  stock  of  spare  parts  is  suflficient  for  a 
complete  installation  comprising  oil  switches  and  starters  of  all 
types.  Fig.  1(!  shows  a  controller,  mounted  together  with  its  resist- 
ance, on  a  cast-iron  pedestal.  This  switchgear  is  made  by  the 
Electrical  Apparatus  Co.,  Ltd.,  of  Vauxhall  Works,  South 
Lambeth  Road,  S.W. 

The  Motograph  Sign. 

One  of  the  novel  outside  electrical  features  which  aroused  wide- 
spread interest  among  hundreds  of  N.E.L.A.  Convention  delegates 
at  Chicago  was  the  "motograph,"  This  is  a  panoramic  "talking 
sign  "  operated  by  perforated  paper  rolls.  Each  letter  appears  at 
the  extreme  right,  travels  the  entire  length  of  the  sign,  and  dis- 
appears at  the  extreme  left.  There  is  a  continuous  flow  of  letters, 
three  or  four  words  being  visible  constantly.  The  installation  was 
made  by  the  Motograph  Co.  of  America,  Detroit.  Mich. 

The  motograph  displays  the  advertising  bulletins  under  a 
moving  washing  machine  and  figure  of  a  woman  operator. 

The  installation  consists  of  a  bulletin  panel  containing  1,3K0 
10-watt,  11 5-volt  tungsten  lamps,  arranged  in  \<*  horizontal  rows 
of  136  lamps  each.  The  lamps  are  4  .'■  in.  apart.  The  total  length 
of  the  bulletin  panel  is  :>\  ft.  The  height  of  the  letters  prodncetl 
is  4  ft.     The  entire  electrical  display  is  C^B  ft,  long  and  70  ft.  high. 


The  perforating  machine  will  prcxioce  old  Englinb,  script  or 
block  letters,  and  even  complicated  characterB,  tach  mi  Cbinece 
Hymbols,  if  de*ired. 

The  operating  device  in  an  automatic  mctor-driTen  controller  of 
special  fJfHJgn,   which  0[>eratefl  the  j.  1  tape  and  effects  a 

quick  HucceHmon  of  "  makes'  and  '  The  paper  tape  i* 

said  to  run  through  the  controller  at  the  rate  of  :v>  ft.   per  mir.    * 
The  roll   used  in  thii  particular  instalUtion  contains  100  wore.-. 
operates   continuously  for    :i   min.,    and   then    r»-peat«. — El^rtnra  I 

n, „■/,/. 

New  Thrnst  Bearing?. 

A  new  type  of  thrust  bearing,  invented  by  Mr.  Albert  Kingsbary. 
of  Pittsburg,  is  described  in  the  Alcr'r'ral  W'^'rld.  The  defect  of 
ordinary  thrnst  and  footstep  bearings  is  that  the  wedge-shaped 
film  of  oil  which  ensures  the  lubrication  of  cylindrical  Hhafts  cannot 
be  formed  between  two  continuous  flat  surfaces.  Mr.  King'-'^'— v 
gets  over  the  ditlioulty  by  dividing  the  stationary  part  of  the  bet 
into  fix  ii  dependent  sectors,  each  of  which  is  free  to  rock  a  li*,t:e 
on  its  supports,  so  as  to  adjust  itself  to  the  best  conditions.  The 
bearing  runs  in  a  bath  of  oil,  which  pen  ft  rates  between  the  sarfacea 
and  forms  the  oil  wedge  which  is  eii3<>ntial  to  effective  lubrication. 
The  bearing  is  made  by  the  \VESTiNonou8E  Co.,  of  Pittsburg. 
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British  Insulated  and  Helsby  Cable.^,  Ltd..  r.  London* 
Electric  Wire  Co,  and  Smiths,  Ltd. 

As  reported  last  week,  this  matter  was  concluded  in  favour  of  the 
defendants. 

We  have  received  the  following  copy  of  the  judgment  given  by 
Vice-Chancellor  l>ndley  Stewart-Smith,  Esq  ,  K.C.,  at  the  Chancery 
Court  at  Liverpool  on  July  7th. 

The  Vice-Cuancellor  :  This  is  an  action  for  infringement  of 
two  registered  designs  for  trolley  wire,  to  which  the  defences  are 
want  of  novelty  and  non-infringemeat.  One  of  such  designs, 
numbered  521,209,  was  registered  on  March  7th,  1908,  and  has 
been  called  in  the  case  Design  A.  The  other,  numbered  522.640, 
was  registered  on  April  Dth,  1908,  and  has  been  known  as  Design  B. 
The  registered  design  in  each  case  shows  the  wire  in  perspective, 
with  a  full  cross  section.  Both  wires  are  grooved.  In  A.  the 
part  above  the  grooves  is  nearly  semi-circular.  The  part  below 
forms  the  segment  of  a  larger  circle.  The  grooves  are  semi-cLrcnlar. 
and  their  shoulders  parallel.  Design  B  differs  slightly  in  that  the 
shoulders  of  the  grooves  are  not  parallel,  but  open  outward?,  and 
the  bottoms  of  the  grooves  are  flat  and  not  semi-circular.  Both 
wires  are  about  i  in.  broad  between  the  lower  shoulders  at  their 
broadest  part,  and  are  rather  less  from  the  top  of  the  semi-circle 
to  the  lowest  part  of  the  segment.  In  support  of  the  defence  of 
want  of  novelty,  particulars  have  been  delivered  of  a  large  number 
of  previously-published  designs.  That  made  by  the  Trefileries  et 
Cie.  of  Havre  (No.  1  in  the  particulars),  the  other  made  by  Thomas 
Bolton  &;  Sons,  Ltd.  (and  numbered  2  in  the  particulars),  which 
were  selected  by  the  defendants  and  principally  relied  on.  are  dis- 
tinguishable from  Design  B  only  in  this,  that  the  lower  part  of  the 
wire  is  slightly  smaller  in  relation  to  the  upper  part,  and  the  lower 
part  is  slightly  more  circular,  and  the  grooves  have  a  circular 
bottom  instead  of  a  flat  one.  Judging  by  the  eye  alone.  I  think 
.  the  differences  are  so  slight  and  unimportant  as  to  bring  the  case 
within  the  principle  laid  down  in  Le  May  and  Walsh,  2"<  Chan- 
cery Division,  24,  and  that  the  plaintiff?"  designs  are  not  novel 
The  main  contention  of  the  plaintiffs,  however, is  that  the  plain- 
tiffs' design  is  functionally  m  ire  perfect,  and  though  it  is  conceded 
that  utility  as  such  is  immaterial,  the  Court  is  bound  to 
consider  the  reason  for  making  the  design  of  the  shape  and  con- 
figuration which  is"to  enable  it  to  judge  whether  differences  whii-h 
appear  minute  are  not  in  reality  substantial.  The  claim  in  the 
present  case  is  for  novelty  of  shape.  Lord  Herschell,  in  the  Heda 
Foundry  Co.  r.  Walker,  6  Patent  OfiBce  Reports,  .^54,  says  : — "  I  do 
not  think  the  object  which  the  designer  has  in  view  in  adopting  the 
particular  shape,  or  the  useful  purpose  which  the  shape  is  intended 
to  serve,  or  does  serve,  ought  to  be  regarded  in  considering  what 
the  design  protected-  The  scheme  of  this  part  of  the  Act  is 
entirely  different  from  that  relating  to  patents  for  inventors,  and, 
adopting  the  words  of  Lord  Shand.  in  Walker  r.  The  Falkirk  Iron 
Foundry,  the  Act  in  this  branch  gives  only  protection  to  the  shape 
or  confaguration  in  such  a  case  as  the  present.  The  result  of  such 
protection  may  be,  however,  to  secure  ...  if  this  should  te  the 
result,  directly  and  indirectly,  of  the  shape  or  configuration  .  .  . 
but  this  is  a  mere  incident.  If  such  advantages  are  obtained,  it  ia 
only  because  .  .  .  and  which  is,  therefore,  not  ^^  improvement, 
will  achieve  the  same  end."  The  plaintiffs'  design  is  for  a  useful 
article,  and  it  is  said  that  wire  made  in  accordance  with  it  has  a 
greater  functional  value  than  any  other,  and  the  case  of  Tyler  r. 
Sharps,  11  Patent  OSice  Reports,  3.i7,  was  relied  on.  The  design 
in  that  cafe  was  for  a  water-closet  basin,  the  feature  being  that  it 
enabled  the  siphons  to  bo  made  separately,  and  to  be  joined  at  any 
angle  suitable  to  the  outlet  pipe.  In  giving  judgment,  )lr.  .Tustice 
Romer  says  ; — "  In  my  opinion,  on  the  evidence  it  is  established 
that  the  plaintiffs'  design  has  distinct  advantages  over  the  prior 
designs  for  similar  articles  which  have  been  put  in  evidence  for 
the  defenda.it  .  .  .  advantages— that  is  to  say,  in  this  respect, 
advantages  of  importance  to  the  manu''acturer  on  the  question  of 
utility,  such  advantages  as  cheapness  of  manufacture,  strength  of 
the  article,  and  so  forth,"     As  I  understand  the  design,  the  leirned 
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Jodire  was  satisfied  that,  independent  of  these  special  considera- 
tions, the  plr4int:if>'  desJ^rn  was  novel  in  s>iape  »>nd  in  no  way  pur- 
ports to  depart  from  the  principle  of  the  Hida  Foundry  case.  On 
tfcid  contention  the  hittory  of  the  design  becomes  important.  The 
wire  is  of  copper,  and  is  used  for  overhesd  tramway  systtms  to 
convey  electricity  to  the  car.  This  is  effecttd  hy  sufpendirjr  the 
wire  in  clips  or  ears,  and  the  icaticn  is  made  hy  a  grooved 

wheel  on  the  summit  of  an  ar  ...:ed  from  the  car.  the  procve 

pressing  a^rainst  the  wire.      The  plaintiffs  put   their  case  thus  : — 
In  19oo  they  turned  out  a  large  quantity  of  ordinary  circular  copper 
tramway  wire  supported  by  eais  soldered  to  the  wire.     The  effect 
was  that  the  grooved  wheel  jumped  and   hammered  as  it  passed 
under  the   ear.      There   was  an  uneven   transmission  of   current, 
shaking  and  additional  wear  and   tear  were  caused,  and  the  wire 
was  frequently  broken.     Endeavours  were  made  to  produce  a  non- 
fouling  wire — one  on  which  the  ear  did  not  protrude  beycnd  the 
wire.      The  first  attempt  was  to   cut  a  V-shaped  groove  in   the 
middle.     Then  th*^  wire  was  cold  drawn  into  a  figure  8.     This  form 
was  common  in  1904.      The  dumb-bell  sh-ipe  was  then  adopted, 
which  did  not  prove  satisfactory.      The  oliect  to  be  attaint d  was 
perfectly  smootli  working,  a  complete  support  to  the  wire  by  the 
clip,   which  made  it  necessary  that  the  ne<.k  should  not  be   too 
narrow,  that  the  end  of  the  clip  should  not  protrude  beyond  the 
lower  s^ment  of  the  wire,  so  that  there  should  be  no  contact  with 
the  ear  in  case  of  tilting,  and  that  there  should   be  the  largest 
possible  contact  surface  between  the  wire  and  the  grooved  wheel. 
It  is  claimed  for  wire  made  on  the  plaintiffs"  de.£igns  that  it  fulfils 
these  conditions,  and  that  no  previous  wire  had  done  so,  that  the  ear 
can  support  the  wire,  when  protruding  over  it  the  neck  formed  by  the 
grooves  is  sufficiently  strong  for  support,  and  that  the  lower  seg- 
ment of  the  wire,  being  relatively  larger  than  those  previously  in 
use,  affords  a   wider   contact   surface.      It   appears  from  a   work 
published  by  Mr.  Phillip  Dawson,  an  engineer  of   distinction,  in 
19o3,  that  down  to  that  date  the  figure  S  wire  had  not  provtd  satis- 
factory, and  that  the  circular  wire  with  grooves  had  given  a  better 
result.     This  passage  was  put  to  Mr.  Swinbnjoe.  a  witness  for  the 
defendants,  and  he  said,  whilst  disclaiming  any  special  knowledge. 
that  he  did  not  know   of  anj  thing  which  happened  between  the 
years  191.';^  and  19u?,  which  would  make  this  description  inaccurate 
in  1908  if  it  were  accurate  in  190o.     Then  Mr.  H'geinson,  who  is 
an  engineer  with  a  special  experience  in  tramway  work,  and  whose 
company  manufacture   tramway   wire,  says  that   the   non-fouling 
problem  had  been  solved  before  190S   by  grooved  wire  and   other 
designs  in  which  there  were  slight  variations  in  the  depth  of  the 
groove  and  the  size  of  the  head,  and  I  think  that  this  evidence  is 
in  accordance  with   the  facts.     No  evidence  was   ciJled  showing 
that  an  alleged  increase  of    contact  would    make  any  appreciable 
difference  in  the  volume  or  strength  of  an  electric  current  con- 
veyed to  a  trolley  wheel.     To  cold  draw  a  wire  into  Design  A  is  a 
more  difficult  and  expensive  operation  than  to  draw  it  to  Design  B. 
As  in  the  fir^t  case,  the  groove  is  narrower  by  reason  of  the  upper 
and  lower  sides  being  parallel,  and  in  the  latter  the   sides  of   the 
grc^ve  open  outwards.     The  plaintiffs  appear  to  have  supplied  wii  e 
on  Des'gn  A  only  to  the  Yorkshire  Woollen  District  Tramways  once 
in  190S,  and  a  repeat  order  in  1911.     It   has   not  otherwise  been 
used.     There  is  no  evidence  that  a   grcove  flat  at  the  bottom  has 
any  greater  utility  than  a  groove  which  is  circular  at  the  bottom. 
In  a  design  so  minute  the  difference  must  necessarily  be  small,  but 
applying  the  eye,  with  the  special  instructions  given  by  the  expert 
witnesses.  I  am  unable  to  conclude  that  there  is  any  special  advan- 
tage  which   wire,  manufactured  on  the  plaintiffs"   design,   gives 
which  is  not  given  by  Nos.  1  and  2  in  the  particulars  of  objectioTi, 
and  probably  many  others.     I  think  it  is  probable  that  Design  B 
does  give  all  the  advantages  of  1  and  2,  but  there  is  no  evidence  that 
it  does  in  fact  give  greater  advantages.     So  that,  applying  all  the 
tests    of    advantage    referred     to     by     Mr.    Justice    Rcmer.    the 
plaintiffs"   wire,  tried   by   those  tests,  does  not  seem  functionally 
better  than  many  of  its  predecessors.     I  am.  therefore,  driven  back 
to  the  eye  alont-,  and.  judging  by  that,  I  am  unable  to  see  su<;ih  a 
distinction  between  the  plaintiffs'  design  and  Nos.  1  and  2  as  will 
enable  me  to  say  that  the  plaintiffs"  designs  are  novel.      As.  how- 
ever, another  Court  may  take  a  different  view,  I  will  deal  with  the 
other   points  raised   in   the  case.       It  is  contended  that,  even  if 
Design  A  could  be  otherwise  supported  as  a  novel  design,  it  was,  in 
fact,    published    by   plaintiffs  prior    to    registration.      Between 
September.  1907,  and  February.  1908.  the  plaintiffs  were  endeavour- 
ing to  obtain  an  order  for  trolley  wire  from  the  York.«-hire  Woollen 
District  Electric  Tramways  by  correspondence  with  Mr.  Goldstcn, 
their  engineer.       The  order  was  obtained,  and  on  February  25th, 
1908.   the   plaintiffs  sent  a  sample  of  the  wire  they  intended  to 
supply.       It  was  in  the  foim  of  Design  A.      Mr.  Goldston  wrct^ 
criticising  the  design,  and  making  suggestions  as  to  shape  which 
were    not    given    effect    to    by   the    plaintiffs.      The    wire    was 
delivered   in   accordance    with  the  sample.      On    February   29th 
the    plaintiffs    wrote    confirming    the    price,   and   said   that   the 
design   was   duly   registered.      This   was  not   quite   accurate.      A 
letter  of  inquiry  had  been  sent  to  a  patent  agent  asking  advice, 
but  the   drawings  were  not   sent   to   him   for   seme  days  after- 
wards, and  the  design  was  not  actually  registered  until  March  7th. 
There   is  nothing   in  the  correspondence  to  show  that  the  ccm- 
munication  of  that  design  to  Mr.  Goldston  was  ccnfidential.       He 
could,  without  breach  of  faith,  have  shown  it  to  his  employers  or 
anyone  else.     He  did,  in  fact,  show  it  to  Mr.  Paris,  the   managing 
director  of  the  tramway  ocmpany,  but  there   is  some  uncertainty 
as  to  the  exact  date.      I  think   these  facts  amount  to  publication 
by  the  plaintiffs  before  March  7th.     A  ccmmunicatinn  was  made 
for  a  particular  purpose,  and  effected  that  purpose.      If  this  order 
had  been  obtained,  I  doubt  if  this  particular  design  would  1  are 
been    registered.     No   intention   to   register  it  was  communicated 
to    Mr.    Cktldston     until     after    the    negotiations    for    purchase 


were  at  an  end.  The  registration  was  held  bad  oa  Win- 
field  r.  Snow,  8  R  P.,  1.=.,  a  case  very  like  the  prefent.  On  this 
special  ground  also  I  think  the  registration  of  Deeipn  A  ioTalid. 
On  the  question  of  infringement  of  B,  if  valid,  the  plaintiffs  are 
in  this  difficulty.  If  the  differences  between  that  des-gn  snd 
numbers  1  to  2  are  sufficient  to  give  novelty  to  B,  the  d:fferencea 
between  B  and  the  alleged  infringements  gave  novelty  to  Ihtm. 
The  diagrams  and  specimens  of  wire  have  been  put  in.  snd  the 
only  difference,  not  within  working  limits,  between  1  and  2, 
Design  B,  and  the  infringements,  is  the  flat  bottom  of  the  grotives 
in  B.  which  is  not  shown  to  have  any  functional  value.  Even 
in  supplying  the  same'order— sometimes  for  several  miles  of  wire — 
it  is  impossible  to  ensure  aV  solute  uniformity  in  shape  throughout 
as  the  wire  is  cold  drawn  through  dies,  which  w«  ar  with  use,  and 
this  fact  may  account  for  sf  me  c  f  these  tbgl  t  differer-oe*  on  which 
stress  has  te»n  laid.  If  Design  B  is  valid  I  hold  that  there  has 
been  no  infringement.     There  will  be  judgment  for  the  defendants. 


PorLSEN  Telegeaphokk  Patext. 

{Concluded  from  j>a^c  51.) 

Mr.  Colefax  said  that  the  att4  mpt  to  put  the  invention  to  a  ctm- 
mercial  use  had  been  the  serions  difficulty  of  the  companies  ooncemed. 
It  was  patented  practically  thronghout  the  whole  world  and  nearly 
all  the  patents  were  in  force  at  the  present  time.  The  time  allowed 
for  the  British  patent  was  the  shortest  period  for  any  of  them. 
Proceeding,  counsel  dealt  exhaustively  with  the  history  of  the 
companies  which  had  been  form<d  from  time  to  time  1o  work  the 
patent.  The  invention,  he  said,  was  brcught  out  in  1899  and  tie 
complete  sf>ecification  was  not  accepted  until  March,  190m.  Mr. 
Poiilsen  had  devoted  much  time  and  hsd  spent  a  great  ceal  of 
money  on  his  invention,  ard  with  two  more  gentlemen,  named 
Fogg  and  Lndd.  he  formed  the  Danish  company,  which  he  would 
'•all  the  parent  company,  in  April  of  li^OO,  with  a  cajital  of 
2,000,0(»0  krorer.  That  capital  was  entirely  in  shares.  Mr.  Pochen 
retaining  one  quarter.  Shortly  after  the  promotion  of  the  cc-mpany 
efforts  were  made  to  deal  vith  the  invention  in  the  U.S.A..  in 
Great  Britain.  Canada  ard  Mexico.  Counsel  proceeded  to  show 
what  had  happened  to  these  and  to  some  other  companies,  some 
paying  no  dividend  and  some  being  defunct.  The  Telegraj  hone 
Co.,  of  Columbia,  was  formed  with  a  capital  of  $l<i.Ci.w'.<"'"if'^  which 
4^  million  dollars  worth  of  stock  was  issuf  d  tr>  the  parent  Danish  Co. 
In  li^"5  the  Telegraphone  Corporation  was  formed,  and  that  was  the 
petitioning  company.  Demonstrat'ons  c  f  the  invention  were  given 
to  his  Lordship,  one  of  the  witnesses  addressing  him  through  the 
telephone. 

Me.  Jaj^es  Swisbcrxe  then  gave  expert -eridenoe.  Before  this 
invention,  witness  said,  Edison  had  invented  the  phonograph  asd 
gramcphone,  but  there  were  drawbacks  to  those  machines  from  the 
point  of  view  of  reproducing  the  human  voice  because  of  a  nasal 
twang  and  distortion  which  was  inseparable  with  such  machines, 
fhen  came  Ponlsen  with  the  invention  now  before  the  Court.  He 
had  produced  a  record  of  the  human  voice  by  me^ns  of  magn^i^io^ 
a  piece  of  steel.  It  was  not  at  sll  an  cbvious  •'dea,  in  fact,  it  was 
so  much  the  reverse  that  he  die  ntt  think  aiiy  electrician  wonld 
expect  the  apparatus  to  work.  But  it  did,  and  Mr.  Ponlsen  had 
made  a  machine  which  reproduced  the  human  voice  withcut  the 
nasal  twang  snd  distortien  of  the  phonograph  and  gramophene. 
Furthermore,  it  was  wori'd  by  a  long  strip  of  wire,  which  was 
capable  of  recording  long  spc :  ches  and  conversations. 

His  LoEDSHiP  :  You  cxn  .ecord  a  conversation  of  any  kngfth,  I 
ta>e  it,  if  you  have  the  wire  long  enough  ? 

Mp.  SwiSBrESE  said  there  was  a  limit  to  the  length  of  the 
csonversation,  because  there  Wfs  a  limitation  in  the  accuracy  of 
movement.  It  was  a  remarkable  invention  in  this  respect ;  nine- 
tenths  of  the  patented  inventions  were  inventions  which  camealccg 
in  the  ordinary  course  of  dcveloyment.  tut  this  was  not  an  inven- 
tion of  that  character.  It  was  something  whidi  atrack  out  in 
quite  a  new  directicn,  wh'ch  no  one  lad  the  ught  of  before.  It  was 
a  very  difficult  idea  to  work  out  tut  it  was  put  in  a  far  mrr«» 
practical  way  than  Edison  had  worked  out  his  first  phonograph 
invention. 

Examined  by  SlE  J.  SiMOK.  witaw^s  eaid  he  heard  about  Mr. 
Poulsens  machine  during  the  Paris  Exhibition  of  19'.X). 

Havf  you  ever  known  these  machines  to  have  been  bongbt  and 
sold  (cmmercially,  or  used  in  ary  business  .' — No.  I  never  saw  one 
of  these  machines  until  this  application  for  extension  of  the 
patent. 

Witness  admitted  that  the  machine  had  a  drawba<^  frcm  the 
oommercisl  point  of  view  en  accornt  of  its  expense,  hvt,  mechani- 
cally, there  was  no  reason  why  it  should  not  be  used  comnMrcially. 
The  market  was  more  prepared  for  such  an  invention  than  hid 
been  the  case,  because  recently  people  had  been  attempting-  to 
adapt  the  gramophor  e  for  the  purpcses  of  di  latirn. 

ME.«i.  Floeexce  II'A  Eslee,  }.--"stant  secretary  and  anditor  of 
the  Americsn  Co  ,  having  given  evidence. 

Me.  Sciiw.  engineer  in  the  employ  of  the  Danish  Mannfactorirg 
Co..  was  called.  He  said  he  had  been  engaged  in  dev«l£^ring  the 
invention.  The  company  were  first  er  gaged  on  a  di-k  machine 
and  manufactured  a  quantity  of  th<  m.  but  afterwards  they  started 
making  the  improved  piano-wire  machine,  vhi^  was  the  laleet 
type.  He  thought  it  would  prove  a  commeRsial  snecesa.  Tke 
Danish  Co.  were  selling  this  latest  pattern  machine  at  6CfO  kniner, 
or  £33, 

In  giving  judgment,  his  Lobdship  said  there  was  no  doobt  tLat 
the  invention  was  a  very  brilliant  one.  The  idea  of  strrirg  rp 
pound,  not  by  phTsical  means  but  by  the  peculiar  effect  of  an 
electromagnet  on  a  steel  wire  or  strip,  was  an  idea  which  ao  ( 
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exeepitkeaMMttkiUediaveBtor  woaUkaTeUoiKhtof.  Bat  tkeie 
va«  tkii  ^IiWi-mMj  that  tkk  iiiTC*>tioa  had  prored  of  bo  practical 
akOHy  aok  ia  tt«  B>iif«  of  not  ptcdarinr  a  pnfit  tothe  penoaa  wbo 
»ofhrd  it  bat  ia  the  flenre  that  peoj-le  had  not  bwa  fcwid  to  aae  it. 
It  w^  adaitfvd  oe  »11  haadi  that  vp  to  the  prcaeat  moaicBt  there 
EBaad  for  the aMchirc,  and  that  waa  a  elrcBir  tireoB- 
.  the  |irtition  to  prolosr  the  patent  rif  btet  He  vae 
hoand,  in  the  ei/eoaittfaBcrw.  to  refofe  the  petitioii  on  the  croond 
that  the  patentee  Fad  wtt  made  oat  his  claim  that  the  patent  waa 
•f  — '«*'^— rt  pabtie  atility  to  jaatafy  an  ixUuaion  of  the  pnfent 
nrhta,  and  aiao  on  the  gnmai  that  the  petitionerB  had  faOed  to 
ikow  anr  aaSdrnt  teann  fox  the  am-otienipt  to  make  the 
Baebh^ee  i=  Knglacd. 


The  Globs  Elxctsic  Co..  L:  . 


Mxmcosi  r.  Hel$bt  Wisklfss  TsLxeKAPH  Co..  Ltd. 

Is  the  Chaaeerj  IHrimm  on  Jaly  9th,  Mi^  Joetiee  Ere  had  before 
hoB  aa  adjoBmed  inaiBMna  in  the  above  Batter.  The  action  was 
hnnifht  by  the  Harann  Wiickae  Co.  acairsi  the  Heleby  WirdeEe 
Tdcinaph  Cc  Lid.,  to  rertiain  an  infriretrnt^tit  of  patent  rifrhta 
takcB  oat  1^  Mr.  6  Marooai  for  whiA  a  certificate  of  Talidit  j  had 
■liaady  been  rrantcd  in  an  action  by  plaJntiffa  araiaet  the  Badio- 
Wiicle»a  TeVpiaph  Co.  Tbe  aBBBona  hefom  his  Lordship  aeked 
f^r  leave  to  i^aunister  interrogatoriea  in  respect  of  the  ezamina- 
tioB  of  defendants'  appaiats*.  whidi  defecdanis  had  installed  at  a 
BiieleB  ftetaon  at  Milton  Bead.  LiverpooL  The  iniexicgatpriea 
which  plaintiffs  desired  to  pot  to  defendants  wer* :  did  the  defendants 
install  and  nee  the  plant  in  qaestioB,  and,  if  so,  was  it  of  the  fame 
«  that  inspected  by  plaintiffs'  npicstntative  at  a 
idaie.'  If  the  said  plant  waa  not  the  ease,  had  the  eon- 
been  alterrd,  and.  if  so,  at  what  tinw  or  times,  and  in  what 
Xo  obffction  was  raised  to  the  intraxogstorieF.  with  the 
exBpptimi  of  the  eonclnding  qoestion  in  the  last,  riz ,  "  and  in  what 
mpccL"  It  was  coBplained  tibat  aoch  aa  intemeatory  was  too 
wide  and  shoold  be  dinDowed. 

LoBD  TiTSKTOX.  who  appeared  for  the  objeetorB.  sabnutted  that 
by  Beans  of  an  inteiTOfrmtcry  the  pUirtiffs  woe  seeking:  to  obtain 
a  knowledge  of  the  exact  c  nstioetiDn  of  dtfendantA*  apparatoa. 
"tHHiiBiap.  that  his  dienta  had  nnde  an  infrinirinfr  apparatos  and 
a  writ  was  iaraed,  then  auppmii^  defendants  made  np  their 
minds  not  to  infringeanyhmger  and  to  cease  Baking  the  apparatus 
romptained  of.  plmntilfe  might  inspect  the  diffiprtnt  ayparatns  at ' 
the  defendants''  works  and  ask  whether  Ihat  was  tLe  me  they 
fomplained  of.  The  reply  to  that  wonld  be  that  it  was  cot. 
There  was  no  objeetian  to  ttat^  bot  they  hf  d  no  right  to  ask  a 
fishing  {ntemgatory,  *^  In  what  way  does  it  diffier  .' "" 

Mk.  Gket,  who  appeared  for  plaintiffs,  said  it  wonld  be  no 
advantage  to  his  dienta  to  have  got  inspectioa  afta  the  writ  nnles^ 
they  were  tdd  whether  the  process  was  the  saaw  as  that 
which  they  oosairiaiBed  of  and  saw  at  the  pteiiuBS  inspec- 
and  if  not  in  what  lespect  it  differed.  Where  inepectian 
granted  after  the  date  of  the  writ,  it  was  oidy  for 
defendsntA  to  fay  ~  we  have  champed  the  appaiatms"  bat 
BiileFa  plaintiffs  wcxe  infnmed  of  what  had  been  done  the  whi^ 
object  of  the  examination  was  gone.  He  did  not  a»k  "  What  were 
ro^  dnin?  b-fore  tite  issae  of  the  writ '  **  That  would  be  fiehing. 
Ail  he  ^kf^  wa&  ''Did  yon  make  a  spedfic  altexatiaB  after  the 
f*«aei  f  tl^e  writ  atd.  if  sn,  what  ?"  The  defendants  werenot  asked  to 
de-cribe  thfir  appaiatna.  He  simply  waated  to  know  in  what 
rsppect  the  spparatns  differed  from  the  appaiatna  comidained  of,  if  it 
differed  at  all,  ani  so  prevent  the  whole  of  his  evamination  being 
faiilcL 

After  omsidera^le  legal  aignment,  Us  LoBlkSHiP  held  that  the 
intemgatory  orght  to  be  allowed. 


MtSEBd    PsOSBCTTEXt. 


Amoxg  a  namber  of  profecatiriis  for  contzaTening  the  Coal  Mines 
Act,  tried  fay  the  Sheriff  at  Danfetmline  last  week,  was  the  case 
of  two  miacra  who  were  fined  las.,  with  the  alternative  of  six 
days'  impitsoament,  for  travdlingon  aneleetiie  haalage  road  while 
the  hsnlagr  was  in  motiaw,  eontzary  to  the  mleeu 


Griffith  r.  Wei; 


Ix  the  Sheffidd  Coonty  Coort  OB  11th  inst.,  Boae  Griffith,  a  married 
waoMa.  daimi'd  from  Henry  J.  WebK,  trading  as  the  "M^wh^wfa**! 
ai^  Kleetgiral  Saginemmr  Or.,  of  Hesefoid  Street.  ShdBeld,  a  snm 
of  £50  for  petsanal  injoxies  fBwIained  thiongh  the  ncgligaaee  of 
one  of  the  6^S  ndant's  servanta  in  repuring  an  are  lamp  at  63, 
Santh  Street,  Monr.  as  the  retnlt  of  whidi  the  lamp  fe^  on  plaintiff's 
head.  Fmnthe  hcariiig.  as  repeated  in  the  .Sft4>/S>/</ IksJy  TeUgrmph. 
it  appeared  that,  on  JaioMrj  6th,  and  as  she  was  paaaing  M;.  B.  L. 
Den's  shop,  a  boy  wa?  takii^  down  a  large  electric  lamp  hanging 
in  front  of  the  shop.  The  boy,  who  was  a  servant  of  the  defendant, 
was  ataadii^  on  tJie  tag  of  a  ladder  and  was  taking  down  the 
lamp  with  a  hook.  Th«  whole  thing  gave  way,  and  the  lamp  fell 
on  plaintiff's  head.  She  was  iTr<9<^nd  nneanscioas  and  was 
nocBBOBcd  severe  injnrieek  which  had  affiectod  her  health  since. 
For  tJw  defence,  it  was  argned  that  the  aeeident  was  not  cansed  by 
B  the  hook  avxpcctedly  bn^e  down,  and  he  con- 
that  the  plaintaff's  conditioB  before  the  ocearrenee  was 
detirate.  In  any  caee.  the  daia  for  damages  was  excessive.  It 
was  denied  that  plaintiff  was  reidend  nwconsdoop. 

His  HoxorB  h>  Id  that  there  was  iKgligenee  in  ih«  fa:t  that  the 
boy  waa  not  aap^ied  with  prefibr  apfwate*  with  which  to  remove 
the  lamp,  and  he  awarded  fdaintiff  £2C  3s.  4d.  ( 


Is  the  Chancery 
before  him  a 
Ltd.,  on  behalf  of  a 
be  aiade  to  t\ 


Taeaday,  Mr.   Jostioe  Xcrille 
ia  the  matter  (rf  the  Globe  Eketrie  Co., 
creditor  asking  that  a  f  t-«r-day  ord*  r  thoald 
tanorderof  DeeeaUier  13tk,  1913.     Theoca- 


pany  are  maken  of  are  and  other  deetxic  }amfk.  Uader  the  order 
of  December  laat,  cooaad  explained,  the  two  liqnUatata  of  the 
company  appoiaftrd  ia  a  vnlaBtaiy  wiading-ap  were  orieied  to 
ddiver  op  a  ooBngnacat  fettkwi^  cf  are  lamps  and  aeeeaoiim 
which  had  been  deposited  ander  aa  agreement. 

W-  LoKj>£HZP :  Have  they  not  been  ddivexed  : 

stxi,  replied  that  part  of  them  had.  and  part  had  not.  Th« 
jjqaujaton  eontendfd  t^t  they  were  not  obliged  to  delircr  over 
those  goods  which  were  in  the  hands  of  agcnta.  The  artidcs  in 
question  were  deposited  by  a  Mr.  Wiener,  the  appiieaat,  in  t^ 
hands  of  the  company  ander  the  agreement  of  191m. 

CorssKL  for  the  lignidators  said  that  iwyoBdenta  had  handed  oxer 
all  the  sto*^  in  their  hands  in  compliance  with  the  order  with  the 
exception  of  a  certain  portion  of  it  which  was  ia  the  hands  of 
agcnta  in  all  parte  of  the  world.  It  would  be  impossible  to  get 
thoee  aitides  back  withoat  incnrriEg  expenap.  and  the  bqnidatara 
were  not  in  a  positkm  to  ipend  ason^  on  reeoresing  theat.  They 
hsd  done  what  they  eoaB  to  comply  with  the  order. 

His  LoKDfiHiP  thooght  there  bad  been  safawtsntisl  oomplianee 
;Bith  the  order,  and  amde  no  mder  on  the  sammoas.  If  the  bqni- 
datoia  had  Infwmed  thewiwlvf  more  fally  how  mafteta  stood  in 
the  first  place,  his  Tflrdwhip  iTmarked,  the  aider  of  Deeembs  woold 
not  hare  been  drawn  op  in  the  terms  it  had  been. 


The  Xatiosal  Telephoxe  Co. — DisTBiBtmos  op  Aaerrs. 

Ix  the  Chancery  Divisian  on  Tnesday.  July  ].>th.  Mr.  Joatice 
Saigant  had  <^taed  before  him  a  emamana  taken  oat  by  the 
laindatOT  of  the  National  Tdephoae  Co.  for  the  direetaoa  of  the 
Comt  as  to  the  distaibutioB  oi  SBrplas  aaseta  IwiBtca  the  varioBa 
daaaes  of  oontribntories. 

Mb.  DASCKWEtTS.  K.C.,  who,  with  Mr.  Pticy  Wheeler,  repre- 
sented the  liquidator,  said  that  the  sammons  was  an  originating 
aommoBs  taken  oat  nnder  the  cnBp^q''8  Acta  by  the  liq«idatnr  to 
obtain  the  direetian  of  the  Comt  aa  to  the  disposal  of  certain 
fands  in  his  han&w  He  explained  that  thfe  matter  had  been  before 
Mr.  Jostioe  Fwinfen  Eady  aad  vras  aigned  for  two  ex  three  dayf . 
bat  then  the  Bailway  and  Oaaal  OonuaiaBoneiB  had  not  made  their 
awaxd  as  to  the  aasoant  the  Poetaasta-Genexal  had  to  pay  for 
taking  over  the  company's  nndertskiDg,  and  his  Lardfliip 
adjonmed  the  matter  eo  that  he  ooald  nuke  a  final  order  dis- 
poeing  of  the  whde  matter.  Recent  diaagea  had  prevented 
the  iot'ge  feom  desling  with  it.  and  the  matter,  thoefore, 
came  de  rnor*  to  his  Loid^iip.  The  point  which  the  Court 
had  to  decide  was  what  was  to  be  done  widi  the  sarpias 
in  the  bqaidator's  hands !  Sorplns  aa  apfdied  to  a  ocmpany's  aaseta 
was  Bsed  in  two  aenneB.  Pint,  sorplns  asseta  were  wtat  was  left 
after  the  pajment  of  all  the  oidEide  liahiTitimof  the  ecmpaxij.  bat 
in  ^g^^V*-  aense,  sozidns  assets  were  what  was  left  after  paj  u^ent 
of  all  debte  and  liahalities  of  a  company  and  retomizg  to  the 
shaidiolders  all  the  money  they  had  mbscribed  for  their  shares. 
It  was  in  the  latter  sense  that  the  word  sorplBs  was  nsed  on  the 
qoestion  which  his  Lordship  had  to  consider.  The  qneetion  was 
who  was  entitled  to  a  scm  of  £200,000,  which  soi^hly  T^seseated 
the  sarplns  cf  assets  of  the  Tdepbone  Co.  in  the  sense  he  had  tdd 
his  LordEhip  tbe  word  was  used  in  this  case.  The  partk«  interested 
were  set  f<nth  in  the  affidavits  of  the  liqoidaior,  and  they  were. 
first  the  holdFrs  of  l.'i,000  first  paefeieuoe  shares  of  £10  each, 
carrying  interest  at  6  per  cent.  They  were  npresented  by  Mr. 
Batchs.  K.C.,  and  Mr.  Cartmdl.  Secondly,  there  were  the  hddcra 
of  13,000  seooad  preference  ehans.  whidi  were  also  £10  shaies. 
They  were  rqanesented  by  Mr.  ?.  Ogden  lAwience,  K.C-  and  Mr. 
Beebee.  Coomcil  explained  that  representation  ordere  had  been 
made  so  that  nth  was  jqaesented  as  a  class.  Then  they 
got  to  a  mndi  laiger  daas,  namely,  250,000  •>  pa 
cent,  preference  shares  of  £5,  who  were  represented  by 
Mr.  Jenkins.  K.C^  and  Mr.  Tcmlin.  the  prefeared  holderB, 
who  lepicscnted  £2.225  <•«.  and  tbe  deferred  shareholders, 
who  repreeented  the  amount  of  £3.725,0"*  •  were  represented  by  Mr. 
Frank  Basseil,  K.C.,  Mr.  Whinney,  Mr  Totmeer.  K-C,  and 
Mr.  Herbert  Asqnith  reepectivdy,  ud  -  ^r  cent, 

ddientnre  stoekhold^^ra  to  the  amoont  c :  ^  ^^ant  to 

orders  made  by  Mr.  .Tostice  Svinfen  Eady.  all  toe  stockholders  had 
now  been  paid  2*ja.  in  the  £,  the  {Mefeience  shareholdos  receiriog 
in  addition  what  was  doe  to  them  for  dividend.  The  way  in  which 
he  ooald  most  cooTeniently  pot  the  matter  before  hi^  Lordship  was 
to  dea!  with  the  facte  in  thdr  historical  order,  as  set  oot  in  the 
afidavite  of  Mr.  Franklin,  the  liquidate.  What  was 
really  material  was.  that  there  were  two  sets  of  c^taL 
The  comptny  was  formed  in  the  year  1^81,  with  a  capital 
of  £€<:«%00<»  divided  into  15.(««t  i»eferen<e  shares  of  £10 
each  and  90,000  ordinary  shares  of  £5  each.  It  woald  be  foond 
that  the  ordinary  shares  in  this  company  bad  from  txnte  to  time 
been  converted  into  stock  of  the  preferred  and  deferred  order. 
The  {Heferaioe  shaies  were  entitled  to  lecdve  a  preferential  cama- 
lative  dividend  of  ft  per  cenk  and  no  more,  and  a  preferential 
repayment  of  the  amoont  paid  np  on  each  share,  bnt  no  other 
paztkapatiaB  in  the  peofit&  Some  slight  aHeraboa  was  made  in 
the  holding,  bot  it  woold  be  femd  that  the  prdcrenoe  Amies 
remained  safastantially  the  same  to  the  aid.  davse  34  of  the 
aitKlta  gave  power  to  the  bosfd,  with  the  aaseai  of  a  gcneal  aeet- 
iag  tfi  increaae  the  capital. 

Mb.  JrsTiCE  Sabgast  asked  whether  the  qaeation  woold 
as  to  what  were  annual  profite  and  what  were  not. 
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Mr.  D.V^CK^VERTS  thougrht  not.  He  did  not  think  that  there 
would  lie  any  question  as  to  the  value  received  beingf  annual  profits 
after  payment  of  all  proper  charges  and  outgoings.  Clause  ;M 
gave  the  power  to  create  stock,  and  under  it  15,000  second  prefer- 
ence shares  of  £10  each  were  issued.  They  were  preference  as  to 
dividend  only  when  created  in  1885,  but  in  1889  when  the  articles 
were  changed,  they  were  made  preferential  as  regards  capital  also. 
They  were  entitled  to  a  preferential  dividend  of  6  per  cent.,  and 
after  the  ordinary  shares  had  received  a  dividend  of  (>  per  cent, 
out  of  the  protits  for  the  year,  the^e  second  preference  and  the 
ordinary  shares  participated  in  surplus  profits  ratably  in  proportion 
to  the  amount  subscribed  on  each  share.  On  that  clause  there  was 
a  question  whether  surplus  profits  meant  annual  profits,  and  he 
believed  the  second  preference  and  the  preferred  stock  holders  were 
going  to  contend  on  the  assumption  they  did  not ;  that  they  were 
entitled  to  this  £200,000.  These  two  classes  claimed  the  right  to 
divide  the  whole  of  the  £200,000  between  them. 

Mk.  Justice  Sargant  said  he  understood  that  the  deferred 
shareholders  also  claimed.  Did  not  all  the  preference  shareholders 
come  in  that  claim  .' 

Mr.  Younger  said  that  he  was  going  to  contend  that  these 
were  not  surplus  assets  at  all,  and  the  articles  did  not  confer  any 
right  to  profits  on  the  second  preference  shareholders  when  the 
company  was  wound  up.  When  the  company  was  wound  up  the 
assets  should  be  applied  first  in  repaying  the  whole  of  the  preference 
share',  and  after  that  the  preference  shareholders  had  no  claim  to 
anything. 

(  To  he  continv£d.) 


PARLIAMENTARY. 


Rhondda  Tramwajs  Bill. 

The  Bill  promoted  by  the  Rhondda  Tramways  Co.  for  the  con- 
struction of  a  railless  traction  system,  which  has  already  passed  the 
House  of  Commons,  was  before  a  Select  Committee  of  the  House 
of  Lords  last  week.  Lord  Ribblesdale  presiding. 

Mr.  Yesey  Knox,  K.C,  for  the  promoters,  explained  that  the 
proposed  route  would  be  a  continuation  of  the  present  tramways 
from  Williamstown  South  to  Gilfach  Goch  and  Nichols  Terrace.  It 
was  proposed  to  give  a  half-hour  service,  and  the  fare  would  be 
only  8d.,  as  against  28.  3d.  by  train. 

Mk.  Tal«ot,  K.C,  who  represented  the  Llantrisant  Urban 
District  Council,  said  he  wished  to  make  it  plain  that  his  opposi- 
tion arcse  solely  on  the  point  as  to  the  amount  of  contribution 
which  the  tramway  company  should  pay  for  the  upkeep  of  the 
roads. 

Mk.  Yesey  Knox  said  that  the  House  of  Commons'Committee 
had  decided  that  if  the  Urban  District  Council  had  to  spend  £4,000 
or  less  on  widening,  the  promoters  were  to  pay  one-third,  and  in 
addition  they  were  to  pay  annually  one-third  of  the  extra  cost  of 
maintaining  the  roads,  not  exceeding  three-eights  of  a  penny  per 
car-mile  run.  The  promoters  did  not  see  why  they  should  be 
singled  out  of  all  the  users  of  the  roads  to  pay.  He  asked  the  Com- 
mittee to  remove  that  clause  from  the  Bill. 

Replying  to  the  Chairman,  Mb.  Yesey  Knox  said  that  if  the 
figures  regarding  contributions  were  increased,  the  Bill  would  have 
to  be  abandoned. 

After  hearing  evidence  for  and  against  the  scheme,  the  Com- 
mittee decided  that  the, Bill  should  be  allowed  to  proceed  in  its 
present  form,  but  refused  to  give  the  Llantrisant  Council  powers  to 
purchase. 

Metropolitan  Electric  TramTiays  (Railless  Traction) 

Bill. 

Lord  Ribblesdale's  Committee  of  the  House  of  Lords  have  just 
concluded  their  consideration  of  the  above  Bill,  by  which  the  pro- 
moting company  seek  power  to  manufacture,  provide  and  work 
trolley  vehicles  in  Tottenham,  Wood  Green  and  Walthamstow.  The 
Middlesex  County  Council  appeared  in  opposition  to  the  scheme. 

Mr.  G.  M.  Freeman,  K.C,  who  represented  the  promoters, 
explained  that  it  was  proposed  to  run  vehicles  on  the  railless 
trolley  system  along  a  route  commencing  in  the  Green  Lanes  at 
Turnpike  Lane,  Wood  Green,  through  West  Green  Road  across  High 
Road,  Tottenham,  and  along  Broad  Lane  and  Ferry  Lane,  Totten- 
ham, to  a  point  at  the  boundary  of  Middlesex  and  Essex.  The 
route  was  a  most  important  one,  as  it  would  give  communication 
between  Tottenham  and  Middlesex,  and  would  be  a  great  con- 
venience to  the  travelling  public.  Certain  difficulties  had  been 
encountered  in  connection  with  crossing  over  the  River  Lea  at 
Tottenham  and  certain  mains  of  the  Metropolitan  Water  Board, 
but  satisfactory  arrangements  had  now  been  concluded. 

After  hearing  considerable  evidence,  the  Committee  ordered  the 
Bill  to  be  reported  to  the  House,  with  the  addition  of  an  agreed 
clause  between  the  parties  increasing  the  length  of  notice  to  be 
given  to  the  local  authorities  of  the  company's  intention  to  proceed 
with  the  works,  from  12  to  18  months. 


Nexboron^li  and  Swicton  Tramways  Bill. 

LoKD  Newton's  Committee  of  the  House  of  Lords  were  engaged 
several  days  last  week  in  considering  this  Bill  of  the  Mexborough 
and  Swinton  Tramways  Co.  for  railless  traction  routes  in  the 
borough.  The  Bill,  as  already  reported  in  the  Electrical  Review, 
passed  the  House  of  Commons'  Committee  some  weeks  ago. 


Evidence  in  favour  of  the  scheme  was  given  by  Me,  \\.  B. 
CowNlE,  the  managing  director  of  the  promoting  company. 

Evidence  was  also  given  in  support  of  the  Bill  by  a  number  of 
local  residents,  including  representatives  of  the  miners  in  the 
district. 

Mk.  Weddeeburn,  K.C,  who  appeared  for  the  Mexborough 
Urban  District  Council,  appealed  to  the  Committee  not  to  pass  the 
scheme,  on  the  ground  that  if  they  did  so  it  would  prevent  the 
local  authorities  coming  forward  with  a  comprehensive  scheme 
more  suited  to  the  needs  of  the  district  than  the  present  proposal. 
All  along  the  local  authorities  had  been  opposed  to  the  present 
Bill,  and  he  was  authorised  to  say  that  next  year  they  would  bring 
forward  a  better  scheme,  but  if  not  Mexborough  would  do  so 
alone. 

After  hearing  a  considerable  body  of  evidence  against  the 
scheme,  the  Committtee  found  the  preamble  of  the  Bill  proved. 


Various  Bills. — In  the  House  of  Commons,  on  Monday,  the 
Kent  Electric  Power  Bill  was  read  a  second  time. 

Metropolitan  Railway  Bill.— A  Select  Committee  of  the 
House  of  Commons,  presided  over  by  Sir  F,  Lowe,  have  approved 
the  preamble  of  this  Bill  by  which  the  undertaking  is  transferred 
to  the  Great  Northern  and  City  Railway  Co.  The  Bill  also  provides 
for  the  extension  of  the  line  from  Finsbury  Pavement  to  Lothbury, 
to  link  it  up  with  the  Waterloo  and  City  Railway. 

City  and  South  London  Railway  Bill,— Sir  Francis  Lowe's 
Select  Committee  of  the  House  of  Commons  has  passed  the  preamble 
of  the  Bill,  by  which  the  company  are  authorised  to  widen  the 
tunnels  to  bring  them  into  conformity  with  the  other  tube  railways 
in  London  constructed  at  a  later  date. 


BUSINESS  NOTES. 


The  B.  and  K.  Electric    Restaurant.— We  recently 

received  from  the  Brompton  ano  Kensington  Accessories  Co  , 
Ltd  ,  of  Earl's  Court  Road,  London,  S.W.,  specimen  copies  of  the 
bill  of  fare  of  the  "B.  &  K,"  Restaurant  (close  to  Earl's  Court 
Railway  Station)  where  they  do  everything  electrically,  also  of 
menu  cards  for  tea,  luncheon  and  dinner  respectively.  If  only  the 
"B.  &  K."  can  do  a  large  enough  traffic  at  the  fares  stated,  share- 
holders in  the  B,  &  K,  Electricity  Supply  Co,  may  feel  the  benefit 
in  the  shape  of  higher  dividends,  and  some  of  the  desirable  West 
End  residents  whom  we  want  to  interest  in  electric  cooking  so  that 
they  will  adopt  it  in  their  homes,  may  be  won  over.  Electrical 
men  should  take  note  that  it  is  part  of  the  business  of  this 
restaurant  to  specially  cater  for  luncheons  and  dinners,  and  a 
telephone  message  will  reserve  tables  for  parties  or  engage  private 
rooms.  Our  readers  will  remember  that  all  roads  lead  to  Earl's 
Court  Electric  Restaurant,  and  we  hope  they  will  take  an  early 
opportunity  of  patronising  the  very  excellent  repasts  prepared  for 
them  by  Mr.  R.  S.  Downe  and  his  enterprising  stafiF. 

Catalogues  and  Lists.— Messes.  W.  H,  Willcox  &  Co., 

38,  Southwark  Street,  London,  S.E.— This  is  a  very  fine  catalogue 
of  736  pages  of  illustrated  matter  describing  all  kinds  of  engineers" 
stores,  tools  and  machinery.  By  the  aid  of  a  full  index  appearing 
at  the  front,  you  can  easily  find  anything  from  acid  to  zinc, 
between  these  two  coming  a  host  of  such  various  materials  and 
manufactures  as  belting,  barrows  and  boilers  ;  calipers,  cocks  and 
cranes  ;  dies,  drills  and  dynamo  brushes ;  engines,  electricians' 
gloves  and  enamels,  and  so  on  all  through  the  alphabet.  There  is 
no  need  to  attempt  to  enumerate  even  a  sufficient  number  of  items 
to  be  a  respectable  representation  of  the  vast  host  included  in  the 
book,  for  we  believe  most  of  our  buying  readers  know  how,  for 
many  years,  Messrs.  Willcox  have  made  a  speciality  of  the  whole 
gamut  of  engineers'  tools  and  stores.  Prices  appear  to  be  given 
everywhere  throughout  this  big  and  useful  book. 

Messrs.  Hogan  &  Wardrop,  2,  Gresham  Buildings,  Basinghall 
Street,  London,  E.C — Illustrated  leaflet  describing  their  Calten'a 
patent  engine-room  telegraphs,  steering  telegraphs,  rudder  tell-tales, 
and  indicators  for  cranes. 

The  Credenda  Condiits  Co.,  Ltd.,  Chester  Street,  Aston, 
Birmingham. — 12-page  pamphlet  containing  illustrations,  brief 
details  and  prices,  of  "  Credenda  "  electric  kettles,  warming  plates, 
cooking  plates,  boiling  pots,  electric  irons,  and  stoves. 

Messes.  Ercole  Mabelli  &  Co.,  26,  Garlick  Hill,  Queen  Victoria 
Street,  London,  E.C. — Catalogue  No.  8,  I,  giving  very  full  tabular 
information,  also  descriptive  matter,  concerning  the  firms  centri- 
fugal pumps  driven  by  three-phase  and  DC.  motors.  Notes  on 
construction,  installation  and  starting  of  pumps,  friction  in  pipes, 
loss  of  pressure,  weights  and  dimensions  and  prices  of  pumps  are 
included.  A  separate  pocket-size  pamphlet  describes  the  "  Marelli " 
electric  bolt  for  securing  and  opening  doors  and  gates  from  a 
distance. 

The  Brimsdown  Lamp  Wobks,  Kingsway  House,  Kingsway, 
London,  W.C — Folder  giving  latest  prices  of  "  Wirum  '  lamps. 

The  Armorddct  Manufacturing  Co.,  Ltd.,  London, — Folder 
announcing  that  during  the  last  few  weeks  seven  municipal  supply 
authorities  have  placed  their  annual  contracts  for  "  Armorduct " 
cables. 

The  Blackman  Export  Co.,  Ltd.,  S74,  Euston  Road,  London, 
N.W. — lUnstrated  priced  leaflet  describing    the  Blackman    inter- 
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mittent  fan  (1913  model),  which  is  claimed  to  "create  breezes 
which  gently  rise  and  fall  as  in  nature."  A  description  of  the  fan 
is  (jiven  in  our  "New  Devices  "  to-day. 

Mr.  Chas.  H.  Bli;me,  The  White  Buildings,  Fitzalan  Square, 
SheflBeld. — Revised  leaflet  relating  to  "  Megomac  "  and  "  Insulac  " 
insulating  varnishes  and  giving  prices  of  same.  Copies  will  be 
sent  on  application. 

Mt;ssKS.  Thos.  Whittle  ^v  Sons,  Ltd.,  Warrington.— 20-page 
illustrated  catalogue  describing  their  Whittle  patent  endless  link- 
grip  belting,  showing  its  application  to  driving  different  claeses  of 
machinery  and  giving  a  number  of  hints  for  users. 

Messrs.  Alfred  Hbrberi-,  Ltd.,  Coventry.— Catalogue  fully 
illustratintr  and  describing  the  "Photostat"  for  quickly  copying 
drawings,  plans,  documents,  fee, 

Me.ssus.  Turners  and  Manville,  Ltd.,  Ilopetonn  House, 
Lloyd's  Avenue,  London,  E.G. — 16-page  pamphlet  containing 
information  relating  to  prices  of  their  "  Sindanyo  "  fireproof  sub- 
stitute for  wood,  slate,  marble  and  fibre  in  electrical  insulating 
service  ;  also,  for  fireproof  doors,  cabinets,  &c.  We  understand 
that  owing  to  its  high  mechanical  strengbh  and  high  electrical 
insulating  properties,  the  material — which  is  supplied  in  two  grades : 
plain  grade  and  ebony  grade  -is  replacing  elate  and  marble  for 
switchboard  panels  in  miae^,  and  in  places  where  moisture  and 
rough  usage  are  experienced. 

The  Emanda  Engineering  Co.,  Ltd.,  of  Peckham,  are  bringing 
their  name  before  the  public  by  means  of  boxes  of  cigarettes. 

The  Atlas  Electrical  Co.,  Ltd.,  3.'5,  Tothill  Street,  West- 
minster, London,  S.W. — Illustrated  price  leaflets  respecting  their 
"  Atlas "  carbon  lamps,  wires  and  cables,  lampholderp,  switches, 
and  other  accessories  ;  also  wood  blocks  and  switchboards. 

The  General  Electric  Co.,  Ltd  ,  67,  Queen  Victoria  Street, 
London,  S.W. — Price  leaflets  have  been  issued  relating  to  the 
"  Victor  "  electric  bell,  the  "  Santo  "  electric  vacuum  cleaner,  and 
the  "Defiance"  electric  flash  lamp  (pistol  shape). 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street, 
Ddlston,  London. — Price  list  No.  9  (20  pages)  contains  illustra- 
tratione,  prices  and  other  details,  of  a  selection  of  fittings  for  eemi- 
indirect  and  inverted  illumination.  The  glassware  used  consists  of 
opal,  Holophane,  ceonix  and  alabaster,  and  a  number  of  inverted 
pendants  and  fittings  in  enamelled  iron  are  also  included.  The 
designs  include  fittings  suitable  for  small  areas,  private  house, 
shop,  ofiBce  and  station  lighting,  while  several  of  the  larger  types  of 
fittings  are  specially  applicable  for  use  in  picture  theatres,  public 
halls,  hotels,  &.c.  Price  list  D  8  (20  pages)  is  devoted  to  illustrations 
with  brief  particulars  and  prices  of  a  variety  of  electric -signs  in- 
cluding box,  bracket,  shop  window,  theatre,  hotel,  and  ship  signs. 
Thermal  and  mercury  flashers  and  motor-driven  automatic  sign 
switches  are  also  particularised.  The  majority  of  the  signs  listed 
can  be  supplied  with  either  of  the  several  patterns  of  glassware 
described  in  the  list,  but  special  reference  should  be  made  to  oplex 
glass.  Oplex  (registered )  glass  panels  are  produced  by  a  special  process 
which  enables  a  coloured  ground  to  be  "  fired  "  on  to  a  sheet  of  white 
opal  glass.  By  this  means  the  precise  effect  of  duplex  glazing  is 
obtained  by  the  use  of  one  sheet  of  glass  only.  Oplex  panels, 
therefore,  enable  the  weight  of  the  complete  sign  to  be  consider- 
ably reduced.  Cloisonne  and  cloiglasic  panels,  although  slightly 
more  expensive  in  initial  cost,  are,  we  understand,  effective  for 
working  out  coloured  designs  or  brilliant  colour  schemes.  The 
firm  will  supply  a  copy  of  this  list  on  receipt  of  inquiry. 

Book  Notices. — Manual  of  Electrical  Undertakings  and 
Directory  of  Officials,  1913-14,  by  Emile  Garcke.  London  :  Elec- 
trical Press,  Ltd.  2 Is.  net. — Christmas  comes  but  once  a  year,  but 
when  this  volume  reached  us  recently  we  felt  that  "  Garcke  "  came 
oftener.  Of  course,  as  a  matter  of  fact,  it  does  not  do  so,  but  those 
who  use  the  Manual  for  ordinary  non-financial  purposes  hardly 
know  when  it  gets  out  of  date,  so  they  do  not  wonder  when  the 
new  one  is  coming  along,  as  they  do  in  the  case  of  some  reference 
books.  It  comes  at  the  middle  of  the  year,  when  most  people  are 
beginning  to  think  about  holidays,  and,  not  being  "  light "  litera- 
ture in  any  sense,  it  is  preserved  for  reference  when  in  deeply 
serious  mood,  the  reader  having  recognised  of  old  that  it  is  one  of 
those  books  of  which  much  study  is  a  weariness  to  the  flesh.  Fancy 
taking  "Garcke"  to  read  on  a  holiday  train  journey  1  It  is  even 
difficult  to  write  a  review  of  a  book  of  this  kind  this  weather,  and 
one  dozes  off  dreamily  after  noting  again  that  the  statistics 
regarding  the  finances,  &c.,  of  companies,  undertakings  and  firms, 
bring  one  down  to  so  recent  a  date  as  March  or  June  last  year, 
and,  in  some  cases,  even  the  end  of  the  previous  year.  The  compiler 
does  not  claim  this  as  a  merit,  and,  of  course,  it  is  in  no  way  his 
fault,  or  the  fault  of  his  staff.  No  doubt  the  date  of  publication, 
and  the  failure  of  those  responsible  for  sending  in  information,  are 
two  of  the  reasons.  However,  most  of  the  later  information 
regarding  these  undertakings  can  be  obtained  from  the  files  of  the 
Electrical  Review,  or  from  the  directors'  reports  or  engineers' 
reports  and  accounts,  if  these  happen  to  be  at  hand.  But,  putting 
aside  this  point,  disappointing  as  it  must  be  both  to  editor  and 
user,  the  Manual  is  really  a  most  valuable  publication.  Indeed,  for 
statistical  matter  other  than  mere  general  and  central-station 
information  of  a  purely  directory  character,  it  is  par  excellence  the 
book  of  the  year,  and  if  we  did  not  think  that  most  of  our 
readers  already  knew  nearly  as  much  as  we  do  ourselves  about  it, 
we  would  enter  into  a  detailed  recital  of  its  sections,  classifications, 
maps,  and  numerous  other  features.  As  it  is,  all  we  need  now 
remark  is  that  good  wine  needs  no  bush,  and  a  "  Garcke,"  up  to  date 
is  worth  two  of  last  year. 

Year-Book  of  Wireless  Telegraphy  and  Telephony.  London : 
Marconi  Press.  Price  2s.  6d.  net. — This  encyclojivdic  volume 
differs  widely  from  one's  usual  conception  of  a  year-book,  containing 
as  it  does  a  number  of  articles  of  the   "text-book"  class  by  such 


authorities  a«  Fleming,  Kr«kii.     "'  mke/  and  E;cle«.  to  pi.it 

a  few  at  random   from  th«;  .  Ni  att«mr<t  i«  made  t/j 

frame  these  articles   in   the  teme    phraoeolotirf  to   which  on»  '\a 
accustomed   in   year-books.      In   fact,   the  work   '\b  a  specieo  of 
encyclopaedic  text-book    rather  than  an  elab'jrat«d    pocket-book. 
Whether  this  is  altogether  wise   iH   doubtful.     Will,  or  c»n,  the 
layman  read  these  articles  intelligently  .'     And,  on  the  other  hand, 
can  the  expert  wait  for  a  year-bofjk  to   find    informa'ior 
nature,  and  will   he   look    for  it  there,  anyhow  :     Tae  d*  - 
matter  should  be  curtailed,  and  rather  more  of  that  dry-an  0 
but  indinpensable,  matter  included,  which  it  is  at  present  d)!!';cUii  '-- 
obtain  elsewhere.     Possibly  it  is  the  publishem  intention  t/j  follow 
this  course  in   subsequent  issues — making  this   edition   an   ir.*rn 
ductory  manual.      No   one   cculd   cavil   at  the   value  given  in  • :  • 
present  work,  but  it  would  certainly  have  Vjeen  fjfrtter  if  the  nari.t; 
Marconi  had   appeared  in  the  title,  for  the   bulk   of  the   matter 
presented  is  exclusively    .Marconic.     Following    a    ca'endar    i-    a 
chronological  record  of  progress  since  \h'jC>.     Most  technical  readeri 
will    wish    that    this    list    had    been    extended    backward    to   a 
few    years    prior   to    \x'M't.       In    justice    to    the    early     workern 
in     the     field,     this     should      be      done,     and      taken      a-»      a 
whole,  the  record   should   be  amplified  and  ma'le  more    reail  . 
The  administrative  section  of  the  volume,  containing  the  find  •,' 
of  the  1912  Convention  and  the  wireless  laws  and  regulations  of 
the  principal  countries  in  the  world,  is  most  important,  and  would 
alone  be  worth,  to  many  readers,  more  than  the  price  asked  for  the 
whole   volume.    The   complete   list   presented   of    land   and   ship 
stationn,  with  their  wave  lengths,  ranges,  call  letters,  hours  and 
nature  of  service,  and   charges   per   word  (in   the  case  of  public 
stations),  is  supplemented  by  a   large  map  of   the  world  showing 
existing,   and   a  number    of    proposed    stations.    A    gloseary    of 
technical  terms  in    English.  French,  German,  Spanish  and  fralian, 
and  a  collection  of  technical  data  and  formu'^<  .  are  other  valuable 
features  to  which  attention  must  be  called.     Illustrated  biographies 
are  given  of  a  number  of  wireless  experts.     The  boi.k  is  ezcellent 
value,  and  it  is  to  be  hoped  that  it  can,  and  will,  be  published 
annually. 

The  f'ses  of  Elevtrii-ity.  Part  I,  Electric  Lighting  (price  Id): 
Part  II,  Electric  Cooking  and  Heatine.  &c.  (price  2d.)  :  Part  HI. 
Works  Driving.  London:  Kilowatt  Publishing  Co.,  Ltd.— These 
three  booklets  are  published  for  the  purpose  of  explaining  to  con- 
sumers the  various  applications  of  electrici'y.  and  the  manner  in 
which  electricity  supply  may  be  utilited  to  the  best  advantage. 
The  first,  after  briefly  explaining  the  convenienc**,  healthfnlness 
and  economy  of  the  electric  light,  gives  hints  as  to  the  best  dis- 
position of  the  lamps,  describes  the  various  modts  of  wiring  houtf  s 
and  shops,  and  gives  useful  advice  on  shop  and  window  lighting. 
Part  II  contains  an  article  on  Electric  Cooking  by  Messrs.  A.  Hugh 
Seabrook  •  and  H.  H.  Holmes,  whose  names  alone  vouch  for 
the  value  and  interest  of  the  information  given :  other 
articles  deal  with  electric  irons,  radiators,  vacuum  cleaners  and 
various  domestic  applications  of  electric  heating.  The  third  bock- 
let,  by  Messrs.  H.  H.  Couzens  and  F.  Farndon,  is  devoted  entirely 
to  the  use  of  electric  power  in  works,  with  some  illustrations  of 
motor  drives,  and  comparative  figures  of  cost.  A  few  letters  from 
users  who  enthusiastically  endorse  the  claims  of  the  advocates  of 
electric  power  are  inserted  with  telling  effect.  These  booklets 
should  prove  useful  to  central-station  engineers,  contractors  and 
others  interested  in  the  development  of  the  electrical  industry. 

Wade's  Tablts  for  Wooden  Poles.  Hull  :  Richard  Wade,  Sons  and 
Co.,  Ltd.  Price  2s.  6d. — The  reduction  of  the  wind  pressure  in  the 
Board  of  Trade  Regulations  from  :'<*>  to  2.".  lb.  has  necessitated  the 
revision  of  the  tables  issued  by  Messrs.  Wade,  whose  customers  can 
obtain  copies  free  on  application.  The  book  is  an  excellent  time- 
saver  for  engineers  about  to  erect  overhead  lines,  ai>  it  contains 
16  tables,  giving  in  great  detail  the  standard  sizes  of  tek^'raph 
poles,  the  wind-pressure  on  high-pressure  overhead  power  lines  and 
poles  for  a  wide  range  of  conditions,  sizes  of  single  and  A  poles  for 
power  lines,  similar  data  for  telegraph  lines,  the  gross  safe  loads 
that  may  be  applied  to  poles,  and  the  elastic  deflection  of  wooden 
telegraph  poles,  with  explanatory  remarks.  There  is  no  superfluous 
matter,  and  the  advertising  element  is  hardly  discoverable. 

The  Modern  Biosro/ie  Operator.  London  :  Ganes,  Ltd.  Price 
33.  6d.— Since  its  first  appearance  in  1910  this  manual  has  arrived 
at  its  third  edition,  and  has  been  revised  throughout.  Naturally  a 
large  proportion  of  the  work  is  devoted  to  the  electrical  apparatus, 
which  is  described  in  detail,  with  clear  ins^.nctions  a^  to  the 
handling  of  the  vtrrious  parts.  As  we  said  in  our  review  of  the 
second  edition,  the  book  can  be  confidently  recommended  to 
bioscope  operators,  as  well  as  to  contractors  concerned  with  the 
installation  of  electrical  apparatus  in  picture  theatres.  The  text  is 
very  good  :  it  would  be  an  advantage  if  it  were  mor*.  fully  illus- 
trated. We  believe  there  is  not  a  single  view  of  an  arc  projector 
(except  in  a  diagram)  or  of  a  motor-generator  in  the  book. 

Loqarithms  for  Iwginners.  By  C.  N.  Pickworth.  Wh.Sc. 
London  :  Whittaker  &  Co.  Price  Is.  net.— This  handbook,  now  in 
its  fourth  edition,  is  designed  to  help  the  tiro  over  the  difficulties 
usually  met  with  in  the  use  of  logarithms,  and  gives  numerous 
worked  examples  as  well  as  problems,  with  answers.  Tables  of 
four-figure  logs  and  antilogs,  and  hyperbolic  logs,  are  included. 

Emfnieerinq  Tables  and  Data.  By  W.  W.  F.  PuUen,  Wh.Sc. 
Manchester  :"  Scientific  Publishing  Co.  Price  Is.  6d.  net.— This  is 
the  third  edition  of  a  useful  little  collection  of  tables  for  use  in  the 
laboratory  and  drawing  office.  The  latest  data  for  steam  are 
included,  in  °F.  and  "C.  Rules  for  mensuration,  mathematical 
tables  and  data,  and  standard  integrals  are  given, 

"  Polytechnicum  "  is  the  name  of  a  new  Spanish- American  tech- 
nical  review,  dealing  with  scitnce  and  industry;  it  is  published 
monthly  by  Nicolas  M.  Rivero,  7.  Pral,  Madrid  :  annnal  subscrip- 
tion, IS  pesetas,  in  Spain.     It  is  ft  high-class  jcurnal.  wtll  printed 
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on  good  pappr,  and  contains  a  variety  of  articles  of  engineering 
interest. 

".7(wrH«/of  the  Institution  of  Electrical  Engineers."  Vol.  LI,  • 
No.  220.  London  :  E.  .t  F.  N.  Sjwn,  Ltd.  Price  fis.  The  issue  for 
June,  19i:i.  contains  the  following-  papers: — "Power  Supply  on 
the  Rand,"  by  A.  E.  Hadley  ;  "Self-Synchronising  Machines,"  by 
Dr.  E.  Rosenberg:  "Independent  Steam  Condensing  Plants,"  by 
W.  A.  Dexter  :  "  Applications  of  Electricity  on  Warships,"  by  A.  P. 
Pyne  ;  "  Electric  Heating  and  Cooking,"  by  T.  P.  Wilmshurst  ; 
"Economies  in  the  Use  of  Electric  Power,"  by  W.  E.  Milns  ; 
"Deposits  in  Oil-Cooled  Transformers,"  by  Dr.  A.  0.  Michie ; 
"  Improvements  in  Continuous-Current  Meters,"  by  W.  E.  Cooke  ; 
"  Air-Cooled  Jacketing  in  Hollow  Walls  by  Electric  Fans,"  by  J.  W. 
Meares. 

'■'Journal  of  the  American  Society  of  Mechanical  Engineers." 
July,  1913.     New  York  :  The  Society.     Price  35  cents. 

'' Tran^icfioHK  of  the  New  York  Electrical  Society."  No.  4. 
1913.     Easton,  Pa.  :  The  Society. 

"School  of  Mines  Quarterly."  Vol.  XXXIV,  No,  4.  July,  1913. 
New  York  :  Columbia  LTniversity.     Price  aO  cents. 

"The  Physical  Review."  Vol.  I,  No.  5.  June.  1913.  Lancaster, 
Pa.  :  The  American  Physical  Society. 

"The  Selection  of  Explosives  Used  in  Engineering  and  Mining 
Operations,"  by  C.  Hall  and  S  P.  Howell  :  "Coal  Mine  Accidents 
in  the  United  States,  1896-1912,"  by  F.  W.  H-rton  ;  "  National 
Mine-Rescue  and  First- Aid  Conference,  Pittsburg,  Pa.,  1912,"  by 
H.  M.  Wilson  ;  "  The  Commercial  Trend  of  the  Producer-Gas  Power 
Plant  in  the  United  States,"  by  R.  H.  Fernald  ;  "Monthly  State- 
ment of  Coal  Mine  Accidents  in  the  United  States,  January  and 
February,  1913."  by  F.  W.  Horton  ;  "Wastes  in  the  Production  and 
Utilisation  of  Natural  Gas  and  Means  for  their  Prevention,"  by 
R.  Arnold  and  F.  G.  Clapp.  1913.  Washington  :  Government 
Printing  Office. 

Lead. — The  market  continues  to  exhibit  firmness,  which 
finds  but  little  reflex  in  other  sections  of  the  metal  trade,  and 
which  sufficiently  demonstrates  the  soundness  of  the  petition. 
While  the  imports  for  the  first  half  of  the  year  showed  a  reduction 
compared  with  1912  of  about  2,700  tons,  the  exports  increafed  by 
4,100  tons,  so  that  the  quantitifs  available  for  the  home  trade  were 
actually  nearly  7,000  tons  deficient  compared  with  a  year  ago. 
The  June  imports,  indeed,  show  an  alarming  falling-ofE  at  13,362 
tons  compared  with  16,224  tons  last  year  and  20,4.55  tons  in  1911. 
The  total  imports  for  the  six  months  were  101,779  tons  against 
107,445  tons  in  1912  and  106.922  tons  in  1911.  While  there  has 
not  been  so  much  anxiety  on  the  part  of  consumers  to  purchase 
spot  and  prompt  deliveries,  the  supplies  available  remain  of  a 
restricted  character,  and  any  renewal  of  the  demand  would  certainly 
leave  its  mark  on  prices,  which  stiffen  whenever  a  buyer  comes 
forward.  With  consumption  proceeding  on  a  satisfactory  scale, 
and  the  prospect  of  short  supplies  from  Mexico,  where,  although 
things  are  mending,  the  improvement  is  very  gradual,  there  can 
hardly  be  much  difficulty  in  maintaining  prices,  the  more  so  as 
lead  at  present  differs  from  most  other  metals  in  that  there  are  not 
any  stocks  to  be  financed.  It  is  the  problem  of  finance  which  has 
been  the  dominant  factor  in  many  commodities  lately,  and  wherever 
there  have  been  surpluses  to  be  nursed,  the  reaction  in  prices 
has  been  rather  severe.  It  was  finance  that  brought  about  the 
liquidation  of  tin  by  the  large  Continental  holders,  and  which  has 
caused  a  drop  in  prices  of  unparalleled  severity  from  £232  a  ton 
early  in  May  to  £177  last  week  with  hardly  even  a  momentary 
reaction.  Lead  will  probably  keep  quite  a  good  market  until  the 
signs  become  apparent  of  a  radical  alteration  for  the  better  in 
Mexico,  but  even  with  this  the  price  of  lead  for  near  delivery 
might  remain  at  a  comparatively  high  figure.  'The  demand  from 
the  electrical  trades  is  better  than  that  from  the  rollers,  the  latter, 
in  fact,  being  rather  indifferent  for  the  time  being. 

The  average  price  for  June  was  £19  10s.  8d.  against  £18  14s.  3d. 
for  May,  and  £17  lis.  7d.  in  June,  1912,  and  £13  5s.  5d.  in  Jure, 
1911.  The  highest  average  last  year  was  £21  Ss.  lid.  in 
September. 

In  their  report  dated  July  12th,  Messrs.  James  Forstee  &  Co. 
state  : — "  As  we  anticipated,  of  the  large  quantity  of  lead  aniving 
this  week,  little  or  none  of  it  has  come  on  the  market  ;  much  of  it 
has  been  shipped  abroad  and  to  provincial  ports,  the  remainder 
'■elieving  the  necessities  of  local  consumers.  Monday's  market 
opened  easier,  July  lead  felling  at  £19  7s.  6d.  to  £19,  and  August 
at  £18  17s.  6d.  Since  then  £19  l.')S.  has  been  paid  for  prompt  lead, 
£19  10s.  for  July,  £19  for  August,  and  £18  10s.  for  September.  At 
the  close  prompt  lead  is  a  little  easier  at  £19  10s,,  after  £19  7s.  6d., 
with  buyers  for  August  at  £19,  September  at  £18  12s.  6d.,  and 
October  at  £18  7p.  6d.,  after  £18  5s.  There  is  a  good  inquiry  for 
forward,  for  export  and  home  consumers.  The  strength  of  the 
position  is  shown  by  the  fact  that  lead  alone  has  remained  firm,  in 
face  of  a  heavy  fall  in  other  metals  during  the  week.  Lpad  is 
wanted  for  exp(  rt  and  by  the  home  trade,  and  there  is  not  too 
much  coming  in,  so  that  we  anticipate  a  steady  market  with  more 
pressure  for  early  lead.     English  lead  £19  15s." 

Edison  Cars. — The  Mayor  of  Blackburn,  Alderman  S. 
Crossley,  has  usfd  an  Edison  electric  tar  in  his  attendance  upon 
his  Majesty  the  King  during  his  recent  visit  to  the  borough  of 
Blackburn. 

Works  Closed  for  Holidays. — The  works  of  Messes. 

MaW'Dsley's  Ltd.,  of  Dursley,  Glos.,  will  be  closed  from  the 
evening  of  Friday,  August  1st,  until  Monday  morning,  August  Uth. 
Only  urgent  correspondence  will  be  dealt  with  during  this  period. 
Messrs.  A.  P.  Lundbkug  &  Sons,  cif  Liverpool  Road,  N., 
announce  that  their  works  will  be  closed  from  Saturday,  Augu.st 
2nd,  until  Monday,  August  Uth,  for  the  cmployeis' annual  holidays. 


Consular   Reports. — Spain. — The   French   Consul  at 

Santander  calls  attention  to  the  growing  importance  of  the  import- 
ations of  electrical  material  into  the  region  behind  thit  port, 
owing  to  the  substitution  of  electricity  for  steam  in  various  local 
industries.  This  movement  is  favoured  by  the  weal'h  in  water 
power  of  this  region,  inducing  such  installati^'us  as  that  at 
Artillero,  in  the  middle  of  the  Santander  mining  field,  where  the 
Societa  Electra  de  Viergo  has  built  a  large  generating  station,  sup- 
plying three-phase  current  at  220  volts  and  a  periodicity  of  50. 
Six  years  ago  none  of  the  mines  in  the  province  made  ufe  of  elec- 
tricity, whereas  last  year  67  motors  of  a  total  of  3,024  ii  r.  were 
employed,  46  motors  of  2,119  H.r.  by  iron  mines  and  21  motors  of 
905  HP.  by  zinc  mines,  in  the  extraction,  washing  and  trans- 
port of  ore.  Noteworthy  among  these  installations  are  that 
at  Camplemento,  350  H  p.  ;  the  Heras  Mines,  3.^.0  H  P.  ;  the 
San  Salvador  Iron  Ore  Co.,  300  h.p.  ;  the  Enti ambasaguar 
Mines,  100  h.p.;  the  Cartes  Mines,  100  HP;  and  the 
Cabari^na,  50  HP.  Among  local  industries  in  Santfnier  and 
its  neighbourhood  which  have  substituted  electricity  for  si  am  may 
be  named  the  Societe  Generale  des  Cirages  Francai?  ;  the  engineer- 
ing works  of  Corcho  Sons,  San  Martin,  Lavin  i;  Co.  ;  the  petiol  ard 
oil  r.  finery  of  Deutech  &  Co.,  and  the  Auslriaca  and  the  Cruz  Blanca 
breweries.  Other  establishments,  such  as  the  eoda  works  of  the 
Societa  Solvay  at  Baneda,  and  the  Nueva  Muntana  Ironworks  Co, 
(which  likewise  supplies  current  to  the  Societa  Cement os  de  Port-__ 
land  and  to  the  tramways  of  Santander)  produce  their  own  motive' 
power.  There  are,  besides,  a  variety  of  minor  industries— such  as 
chocolate  factories,  bakeries,  cVc,  whose  numbers  are  daily  growing, 
making,  or  about  to  mak^,  use  of  single  motors.  The  importations 
of  electrical  material  into  Santander  during  19)2  weie  ss 
follows : — 


Dynamos  and  motors  of  less  than  100  kg... 
„         of  101  to  400  kg. 

,,  ,,         above  400  kg. 

Switchboards  less  than  400  kg. 
Accumulators  ... 
Conductor  cables  above  O'Ol  cm. 

,,  less  than  001  cm 

Telegraph  and  telephone  apparatus... 

Arc  lamps         ...         ...         ...         

,,         carbons 
Fitted  electric  bulbs  ... 


9  r,:?8  kg. 

10,  .541  kg. 

99  5t>2  kg. 

14  769  kg. 

2,9('3  kg. 

5  ('34  kg. 

2(i.-)  kg. 

2  652  kg. 

99  kg. 

15  kg. 

1,261  kg. 


The  Consul  points  out  that  only  one  case  is  known  of  French 
firms  supply in^r  the  equipments  of  any  of  the  mines  cited,  that  Of 
the  mines  of  Heras,  by  the  firm  of  Fabius  Herion,  of  Nancy,  and 
one  English  firm,  which  furnished  the  equipment  of  the  mines  of 
San  Salvador.  The  bulk  of  the  installations,  as  als-o  of  the  imports, 
are  furnished  by  German  houses,  owing  more  to  the  superiority 
of  their  commercial  organisation  than  to  the  superior  quality  of 
their  goods.  The  two  powerful  fiims  who  represent  the  German 
electrical  industry  in  Spain  have  created  two  Spanish  branches, 
with  stocks  of  types  in  different  sizes,  thus  offering  to  the 
purchaser  the  greatest  facilities  in  drafting  plans,  with  rapid 
delivery.  They  have  even  established  engineering  works,  which 
are  in  reality  only  erecting  shops  for  the  material  imported  from 
Germany.  Moreover,  they  push  their  goods  by  advertisement  in 
local  journals  to  the  utmost.  In  cor  elusion,  the  Consul  tenders 
the  following  advice  :  It  is  needful  t"  have  en  the  spot  active  and 
intelligent  agents,  knowing  Spanish  and  furnished  with  sufficient 
power  to  negotiate  with(  ut  delay  ;  catalogues  should  be  clear  and 
detailed,  and  allow  of  settling  fchemes  of  installations  by  their 
information  alone  ;  there  should  be  local  stocks  kept,  if  possible, 
of  types  constructed  in  graduated  sizes  ;  delivery  of  orders  should 
be  prompt  and  facilities  offered  fi^r  p  lyment.  Publicity  should  not 
be  starved. 

Japan. — The  following  information  is  from  the  report  by  H.M. 
Commercial  Attache  at  Yokohama  (Mr.  E.  F.  Crowe)  on  the  trade 
of  Japan  in  1912,  which  will  shortly  he  is.-ued  : — 

The  business  in  insulated  wires  has  continued  very  large,  the 
value  of  the  imports  in  1912  amountir  g  to  no  less  than  £.")71,<HiO. 
Of  this  the  bulk  came  under  the  tariff  heading.  "Armoured  with 
metal,  other  than  submarine,"  and  the  United  Kingdom  and  Ger- 
many divided  this  between  them,  each  taking  abi  ut  £250,000. 

At  present,  to  the  traveller  who  is  pajing  his  first  v  sit.  to  Japan, 
one  of  the  most  striking  things  is  the  appalling  amount  of  wires 
which  criss-cross  over  the  streets  of  the  large  cities.  This  is 
gradually  being  done  away  with  and  ubderground  wires  substituted, 
ani  until  the  process  is  completed  the  imports  from  abroad  will 
remain  fairly  large. 

The  other  chief  reason  for  the  increase  in  the  imports  of  this 
class  of  goods  is  the  demand  from  the  hjdro-elee  trie  power  com- 
panies. Although  the  Japanese  electric  wire  works  have  developed 
to  a  considerable  extent  during  the  past. few  years,  they  are  as  yet 
unable  to  produce  satisfactory  high-tension  cables. 

Electrical    Exhibition    in    ^pain.— The    scheme    of 

organising  an  International  Electrical  Industry  Exhibidon  in 
Barcelona  is  goirg  ahead  very  rai  idly.  It  has  been  decided  that 
it  shall  be  held  in  the  Palace  de  Be-lJas  Artes  y  Salon  de  San  Juan 
in  the  autumn  of  1914,  and  that  to  rene^er  it  suitable  for  all  classes 
of  exhibitor.",  continuous  current  at  1 10.  150.  220  and  300  volts,  as 
weU  as  three-phase  high-tension  current,  shall  be  available. 

IMssolutions  and  Liquidations. — Prested   Miners' 

Gas-Indicating  Electric  Lamp  Co.,  Ltd— A  petition  for 
winding  up.  this  c<  mpany.  presented  by  Mes.-rs.  George  Reynolds, 
Ltd.,  of  Stepney  Green,  Lonelon,  is  to  be  heard  on  July  22i.d. 

Anglo-Norwegian  Aluminium  Co.,  Ltd. — Creditors  must  send 
particulars  of  debts,  ic.  to  the  liquidator,  Mr..  F.  C.  Potter, 
28,  Victoria  Street,  S.W.,  by  July  26th. 
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Robber  Exbibition  in  London.  —  We  have  received 

from  Ma.  A.  8.  Mandeks  (7."),  Chancery  hu  .,  \\  C),  the  manafj^ing 
director,  particularB  of  the  International  U'jbt>er  and  Allied  Traf^es 
Kxhibition,  which  will  be  held  in  London  at  the  Royal  Agricultural 
Ilall,  from  .Tune  24th  to  July  9:h  next  year,  Ah  the  name  of  this 
event  implies,  it  will  not  be  a  purely  rubier  ehow  like  that  run 
under  Mr.  Handera's  guidance  in  1911,  but  it  will  throw  open  its 
doors  to  cotton,  fibres  and  other  tropical  agricultural  products  as 
well.  The  Exhibition  will  be  under  the  patronage  of  Ilia  Majesty 
the  King.  In  addition  to  the  promotion  of  trade  and  commerce, 
it  should  also  afford  opportunities  for  producers,  manufacturerp, 
chemists,  scientists,  makers  of  machinery  and  others  to  meet  and 
interchange  ideas.  Between  the  opening  and  closing  dates,  the 
International  Conference  of  Tropical  Agriculture  and  the  Fourth 
International  Rubber  and  Allied  Indufetries  Conference  will  be 
held  in  the  Exhibition  building.  There  will  be  special  lectures  and 
demonstrations,  and  moving-picture  ehows  of  production,  packing, 
[shipping  and  manufacturing  of  crude  products.  There  will  be  a 
number  of  trophies  and  prizes  for  competition.  Copies  of  the 
prospectus  can  be  obtained  from  Mr.  Manders. 

The  Li«]^htiD^  of  an   Indian  Public  Garden. — The 

"Eien  Gardens,"  often  described  as  the  Hyde  Park  of  Calcutta, 
and  the  fashionable  society  reuflp::vovx  when  the  band  is  playing, 
are  under  the  control  of  the  Public  Works  Department.  For  some 
time  the  illumination  has  been  by  means  of  arc  lamps,  but  these 
have  been  recently  replaced  with  6<»i-c.p.  Osram  lamps,  which  have 
been  fitted  in  cast-iron  water-tight  fittings,  the  arc  lamp  poles  still 
being  utilised. 

Trade  Announcements.— The  address  of  the  SheflReld 

Branch  of  the  British  Thomson-Houston  Co.,  Ltd.,  wi;I,  after 
August  Ibt,  be  8,  East  Parade,  Shelfitld,  instead  of  as  at  present, 
41,  Church  Street,  SheflBeld. 

Morris  &  Lister  (London),  Ltd.— The  company's  telephone 
number,  which  is  not  yet  in  the  telephone  address  book,  is  5134 
Kensington. 

The  Wharbad  Engineering  Co.,  which  commenced  business 
at  Victoria  Street,  Rtdditch,  a  year  ago,  for  the  manufacture  of 
small  steel  parts,  motor  accf  ssories,  >fcc.,  found  removal  to  larger 
premises  necessary  six  months  later,  and  a  site  has  now  betn 
taken  on  Hewell  Road  ;  the  erection  of  new  works  is  proceeding. 

Owing  to  increased  business,  The  Imperial  Lighting  Co.  have 
taken  larger  premiees,  and  in  future  their  addreFs  will  be  : — 2,  4 
and  6,  Pocock  Street,  Blackfriars  Road,  S  E.  Their  various  work- 
she  pa  have  modern  equipment  for  the  manufacture  of  every 
des  .  ption  of  electric  signs,  electrical  stage  equipment,  and 
Fairyland  strip.     New  telephone  number  :  "  3931  Hop." 

F.  and  S.  Ball  Bearing's. — The  Gnome    engine  used 

in  the  recent  flight  of  Mr.  Brindejonce  in  the  Paris,  Berlin, 
Warsaw,  &c.,  circuit  back  again  to  Paris,  was  fitted  exclusively  with 
F.  and  S.  ball  bearings. 

Bankruptcy   Proceedin{2:s.— Wyndha;^  Wadswoeth, 

engineers'  agent  and  dealer  in  electrical  acce"- series.  Hi  J^ifan  Dalton 
Street,  Manchester. — Receiving  order  made  July  9tb,  on  a  creditor's 
petition. 

T.  A.  Flather,  electrical  engineer,  Leeds. — Bankrupt  discharged 
on  June  9  th  conditionally. 

Frederick  Johnson,  electrical  engineer,  60,  Eltisley  Avenue, 
Newnham,  Cambridge — Receiving  order  made  July  12th  on  a 
creditor's  petition. 


LIGHTING  and  POWER  NOTES. 


Australia. — During  the  year  to  December  81st  last,  the 
Melbourne  City  Council  sold  14,774,010  unit.«,  its  consumers 
numbered  5,419,  and  its  total  connections  15,124  KW.  at  the  end  of 
the  year.  The  latter  figure  includes  6,935  KW.  of  lighting, 
6,705  KW,  of  power,  and  1,484  kw.  of  heating.  Large  extensions 
of  plant  have  been  made  ai  d  authorised  recently,  including  four 
boilers,  one  2, 500-KW.  Belliss  Siemens  aid  two  4,400-kw.  Willans- 
Siemens  turbo-alternators  :  a  l,0O0-KW.  and  four  1,500-KW. 
Westinghouse  rotary  converters,  this  plant  being  in  connection  with 
the  6,600-volt  three-phase  system  which  it  is  expected  will  be 
brought  into  use  next  month,  when  the  Municipalities  of 
Brunswick  and  Port  Melbourne  will  be  supplied. 

The  W.A.  Government  has  accepted  tenders  for  three  3,000-k\v. 
Willans-Brown,  Boveri  turbo-alternators  tor  the  new  Perth  power 
station.  The  Perth  Council's  electricity  and  gas  supply  depart- 
mjpnt  shows  a  net  profit  of  £11,137  for  the  half-year,  of  which 
£5,250  has  been  appropriated  for  sinking  fund.  The  net  balance 
on  the  undertaking,  after  meeting  fir  ancial  charges,  since  it  was 
taken  over  by  the  Corporation  in  February,  1912,  amounts-  to 
£20,804. 

Owing  to  the  bursting  of  a  main  steam  pipe  at  the  Melbourne 
Electric  Supply  Co.'s  power  station  at  Richmond  recently,  many 
suburban  streets  and  houses  were  left  in  darkness,  and  the  local 
tramways  were  stopped  for  about  five  hours. 

Boston.— Messrs.  Crompton  &  Co.,  Ltd.,  have  informed 
the  R  D.C.  that  they  intend  applj  ing  for  a  prov.  order  for  electric 
light  in  Skirbeck  Quarter,  Wyberton,  Brothertoft,  and  from 
■yViangle  to  Skirbeck  inclusive. 


Batb. — A.vNUAL  Account.-. — At  a  meeting  of  the  E.L. 
Committee,  the  detiiled  accoanta  for  the  year  ended  Marc^ 
last  were  presented.  They  ehowed  a  deficit  on  the  year'i 
working  of  £1,(45,  compared  with  £1,.'^21  in  the  preorfing 
year.  For  the  12  monthH  the  total  revenue  was  £22,13<'', 
compared  with  £21,247  in  1911-12.  The  income  from  private 
lighting  was  £11,906,  a«rain«t  £11,477,  an  ircreaae  of  £429: 
from  power  and  heat,  £4,101,  againBt  £4,fX»l,  an  acvance  of  £40f>. 
Public  lighting  brought  in  £200  more,  and  in  other  sonroe*  of 
income  the  increase  wa«  £7:<,  making  a  total  advance  of  £1.161 
compared  with  the  previous  year.  Exfjenditure  went  up,  the  total 
expenses  being  ^:ll,816,  against  £11,329  :  an  addition  of  f:»<77  waa 
due  to  the  increased  cost  of  coal.  The  groes  profit  wa«  £106  more 
than  1911-12,  but  £331  of  this  was  ab-torbed  for  interert  on  addi- 
tional loans,  and  £81  for  an  additional  finking  fund  payment, 
leaving  the  net  deficit  as  stated. 

Barrow-JQ-Furnes.s. — Workhoihk      Liohtixo. — The 

B.  of  G.  ht.1  parsed  a  resolution  that  the  electric  light  \)^  inetalled 
at  the  workhouse  and  infirmary  at  a  cost  not  exceeding  £7.^^". 

Barwell.— The  Midland  P^lectric  Light  and  Powtr  Co., 

of  Leamington,  has  informed  the  local  authority  that  it  intends 
applying  for  a  prov.  order  for  electric  light  for  Barwell  and  other 
parishes.  At  the  present  time  the  Leicestershire  and  Warwickshire 
Electric  Power  Co.  and  the  Parish  Council  are  in  negotiation  ae  to 
terms  for  public  lighting  by  electricity. 

Bedford. —  Diesel  Enoi.ve  Loax. —  Regarding  the 
recent  inquiries  into  the  aj  plication  of  the  T.C.  for  a  loan  of 
£11,590  for  electricity  purposes,  the  L.G  B.  has  informed  the 
Council  that  "  in  view  of  the  facts  ascertained  by  the  Inspector  at 
the  inquiry,"  the  Board  is  not  prepared  to  sanction  the  loan  of 
£9,790  for  the  purcha.se  of  a  Diesel  engine,  s.c.  At  the  same  time 
sanction  to  a  loan  of  1 1,800  for  services  was  forwarded.  The  EL. 
Committee  is  considering  what  steps  shall  be  taken  in  the  matter. 

Belfast.— The  Tramways  and  Electricity  Committ^^  is 
to  ascertain  from  the  Harbour  Commistion  the  terms  on  which 
the  site  for  a  generating  ttation  on  the  harbour  estate  could  be 
obtained  by  the  Corporation. 

Beverley.— At  a  meeting  of  the  T.C.  on  Monday, 
notification  was  received  from  Messrs.  Foote  4:  Milne,  of  London, 
of  their  intention  to  Dpply  to  the  B.  ol  T.  for  a  prov.  oider  for 
electric  light. 

Bradford-on-Avon.— Mr.  J.  H.  Edwards  has  informed 
the  U. D.C.  that  he  intends  applying  to  the  B.  of  T.  for  a  prov, 
order  for  electric  light. 

Brandon  (Co.  Durham).— The  U.D.C.  has  decided  to 

have  the  new  hospital  lighted  ard  heateil  by  electricity. 

Bradfoid.— The  Chamber  of  Trade  is  not  satisfied  with 

the  response  made  by  the  Corporation  lo  its  request  for  a  reduction 
of  the  electricity  charges  to  shopkeepers  to  id.  per  unit,  and  the 
adoption  of  a  system  of  cash  dit-counts  on  ac  founts,  instead  of  the 
existing  system  of  free  lamp  preeentatior.  A  speaker  admitted 
that  some  of  the  suggestions  of  the  Corporation  were  good  ;  he  did 
not,  however,  think  the  rateable  value  system  at  all  fair. 

The  Corporation,  it  is  understood,  considers  the  Pndsey  Gaa  Co. 
unreasonable  in  its  dealings  with  the  Corporation  in  regard  to  the 
supply  of  a  certain  amount  of  gas  for  street  lighting  in  the  district 
between  Bradford  and  Leeds,  and  the  decision  of  the  Corporation  to 
light  some  of  the  streets  in  the  Thornbury  district  by  electricity  is 
looked  upon  as  a  hit  back.  It  has  often  been  threatened  that 
similar  action  will  be  taken  against  the  Drighlington  Gas  Co.,  who 
supply  some  gas  at  Tong. 

Bury  St.  Edmunds.— The   working  of    the  electricity 

department  for  the  last  year  shows  a  net  profit  of  £20. 

Busliey. — The  U.D.C,  has  received  intimation  that  prov, 
orders  f ^  r  electric  light  are  to  be  applied  for  by  the  Watford  V.D.C. 
and  the  Colne  Valley  Electric  Supply  Co.,  Ltd. 

Cliesliunt.— The  I'.D.C.  having  declined  to  establish 
electricity  works  on  the  ground  that  it  would  involve  too  great  an 
expense  to  the  ratepayers,  the  Traders'  Association  has  decided  to 
request  the  Council  to  reconsider  the  matter. 

Carnarvonshire.  —  The  National  Electric  Construc- 
tion Co  has  secured  the  contract  lor  electric  lighting  at  Madryn 
Castle,  and  is  carrying  out  the  li-hting  of  Carnarvon  \Norkhouse 
and  Bangor  New  Workhouse  Infirmary. 

Continental    Xotes.-BELoir.M.— A    colliery  company 

—La  Socielo  des  Charbonnages  des  Quatre- J.an,  of  COuene-da-Bois 
—has  submitted  the  lowest  tend  r  to  the  n.unicipal  authorities  of 
Romsoe  (province  of  Liege),  for  the  concession  for  the  snpply  of 
electrical  energy  for  lighting  atd  power  purposes  in  the  town, 
quoting  13  centimes  (about  r8d.)  i>er  KW.-hour,  for  a  high-tenaion 

""  I^rI'nce  —La  Sociote  Hydro-Electrique  des  Basses  Pyrenees  has 
iust  entered  into  a  contract  with  the  Societe  Concessionnaire  de 
I'Eclairage  Electrique  de  Biarritz,  to  supply  the  necessary  elec- 
trical energy  for  the  lighting  of  the  town  of  Biarritz  At  present 
single-phase  alternating  current  is  being  supplied,  but  this  is  to  be 
altered  to  triphase. 

Comfort h.— The  P.C.  has  decided  to  approach  the 
Cassop  and  Coxhoe  Parish  Councils  and  Messrs.  Bell  Bros ,  Ltd, 
with  the  object  of  obtaining  a  supply  of  current  tor  the  combined 
district  for  public  lighting 
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Crewe. — The  iibstract  of  accounts  show  that  in  the 
electricity  department,  notwithstandiDg'  increased  cost  of  fuel'and 
othjer  materials,  there  .vas  a  surplus  of  £1,199  on  the  last  year's 
workiusr.  Receipts  from  the  sale  of  current,  public  lifjhting:,  &;c., 
amounted  to  £8,744,  and  from  interest  £198.  Working  expenses 
were  £4,."iO»;,  and  loan  charges  £3,237,  To  relief  of  rates  £600  was 
contributed,  and  a  further  £740  was  placed  to  the  reserve  fund. 

Droiiiore. —  Sthkkt  Liouting. —  The  Council  has 
accepted  the  tender  of  Messrs.  Allen  &  Grosse,  Belfast,  for  electric 
street  lighting  at  £124  for  the  season,  and  11  lamps  of  2i»0  C.P., 
17  of  50  C.P.  and  48  of  25  c.r.  are  to  be  erected.  The  tender  was 
in  competition  with  gas  and  oil  lighting. 

Ealing. — The  L.G.B.,  respecting  the  application  of  the 
B.C.  for  sanction  to  borrow  £4,000  for  the  purposes  of  extending 
the  Town  Hall,  providing,  in  particular,  for  increased  accommo- 
dation for  the  electricity  department,  has  replied  that  the  proposals 
were  generally  satisfactory,  but  that  it  proposed  to  deffr  its 
decision  till  tenders  had  been  obtained.  The  borough  surveyor  is 
to  advertise  for  tenders  at  once. 

Edinburgh. — Annual  Accofnts. — According  to  a  report 
by  the  Corporation's  electrical  engineer,  during  the  last  year  of 
working,  17,047,645  units  were  sold  as  follows: — For  lighting, 
9,861,180  ;  power,  .'), 095,656  ;  public  street  lighting,  l,9."i9,.")48  ;  and 
for  traction,  131,261.  This  is  an  increase  of  830,224  units.  Power 
showed  an  increase  of  16^  ppr  cent.  During  the  year  the  motors 
connected  amounted  to  783  h.p.,  making  a  total  of  12,1 86  h  p.  In  the 
revenue  account  there  wasan  income  of  £131,678,  and  a  credit  balance 
of  £2,179.  "Working  expenses  totalled  £67,509  ;  interest,  £18,709  ; 
and  sinking  fund,  £41,22.">. 

The  Electric  Lighting  Committee  received  a  deputation  regarding 
the  rates  charged  for  current  to  city  picture  houses  for  projector 
purposes.  Mr.  N.  A.  Paton,  Glasgow,  electrical  adviser  to  the 
Cinematograph  Exhibitors'  Association,  and  others,  contended  that 
the  current  used  for  projector  purposes  should  be  charged  at  power 
rates  instead  of  at  lighting  rates,  as  was  done  at  present.  Con- 
cessions had  been  granted  in  other  towns,  and  particularly  in 
Glasgow,  where  there  was  a  flat  rate  of  l-id.  per  unit  for  all  cur- 
rent used  for  projector  purposes.  The  Committee  promised  to  give 
the  matter  its  consideration. 

Goole. — The  (Jas  Committee  has  received  a  demand  from 
the  Aire  and  Calder  Navigation,  as  the  largest  consumers  of  the 
gas  of  the  undertaking,  for  an  additional  allowance  of  discount, 
accompanied  by  a  threat  that  otherwise  the  Navigation  would 
seriously  consider  the  adoption  of  electricity.  It  is  understood 
favourable  terms  have  been  offered  by  the  Yorkshire  Electric 
Power  Co. 

Harant.  —  The  R.D.C.  has  received  notice  that  a 
private  company  is  to  be  formed  to  apply  to  the  B.  of  T.  for  a 
prov.  order  for  electric  lighting  in  the  Council's  area. 

Hove. — The  T.C.  has  appointed  a  Committee  to  consider 
and  report  as  to  the  relative  advantages  and  disadvantages  of  the 
various  methods  by  which,  under  the  provisions  of  the  Corporation 
Bill,  1913,  or  otherwise,  electric  light  can  be  supplied  in  the 
borough. 

Hereford.— The  R.D.C.  has  granted  the  T.C.  permission 
to  supply  current  in  the  parish  of  Holmer.  on  condition  that  the 
Corporation  takes  no  steps  to  include  the  parish  in  the  city 
boundary  at  any  future  time. 

Hetton-le-Hole.  —  Public    Lighting.  —  The  U.D.C. 

has  asked  the  Newcastle-on-Tyne  Electric  Supply  Co.  to  bubmit 
terms  for  public  lighting  by  electricity,  both  by  means  of  overhead 
and  underground  cables. 

Heywood, — A   Sub-Committee   has  been  appointed  to   '' 
consider  and  report  upon  terms  offered  for  the  supply  of  electricity 
in  bulk  to  the  Corporation.     At  a  meeting  of  the  T.C.  on  July  9th 
it  was  stated  thit   he  matter  could  not  yet  hs  r  per  ed  upon. 

It  was  mentioned  at  the  T.C.  meeting  that  a  oor^ic'erable  amount 
of  money  would  have  to  be  f-pent  shortly  on  the  batteiy,  and  that 
the  cable  in  Bamford  Road  would  have  to  be  replaced  by  a 
new  one. 

Huddersfield. — Workhouse  Lighting. — The  B.  of  G. 

has  decided  to  engage  an  expert  to  report  with  reference  to  the 
substitution  of  electricity  for  the  present  s^ystem  of  illumination  by 
gas  at  Crosland  Moor  workhouse. 

llunsworth    (Yorkshire).— Strkbt    Lighting.— The 

D.C.  last  week  agreed  to  prepare  a  statement  of  the  cost  of  the 
street  gas  lighting  of  the  whole  district  for  the  past  1 2  months, 
with  a  view  to  asking  the  Bradford  Corporation  how  much  it  would 
charge  to  light  the  streets  by  electricity,  and  comparing  the  two 

costs. 

llford. — The  U.D.C.  has  under  consideration  the  question 
of  installing  electric  baths. 

Kendal. — Loan  Sanction. — The  T.C.  has  received  from 

the  L.G.B.  sanction  to  loans  of  £800  for  mains,  £loO  for  services, 
and  .£100  for  meters. 

Kenilworth.— At  a  meeting  of  the  U.D.C.  on  July  8tb, 
notice  was  received  of  the  intention  of  the  Midland  Electric  Light 
and  Power  Co.  to  apply  for  a  prov.  order  for  electricity.  The 
Council  referred  the  matter  to  a  committee, 


Keljfhley. — The  Borough  Education  Committee  has 
decided  to  have  the  E.L.  installed  at  the  Education  Offices. 

Kirkcaldy. — In  the  Corporation  electricity  department, 
the  gross  profit  carried  to  net  revenue  account  for  the  last  year, 
was  £3,712,  or  4'8  per  cent,  of  the  capital  expenditure,  as  against 
£3,313,  and  after  payment  of  interest  and  sinking  fund  charges, 
there  was  a  net  deficit  of  £26  on  the  year's  working.  During  the 
year  the  sale  of  current  for  private  lighting  increased  by  1064  per 
cent.,  and  for  motive  powfr  by  31*43  per  cent.  In  the  tramway 
department  the  gross  profit  carried  to  net  revenue  account  was 
£6,158  (or  6'4  per  cent,  of  the  capital  expenditure),  as  against 
£('>,089  last  year,  and  after  payment  of  interest,  sinking  fund  and 
depreciation,  there  was  a  net  profit  of  £1,370. 

Ladysbrida:e.  —  The  Banffshire  Lunacy  Board  has 
received  an  offer  of  £1,068  from  Anderson  &  Munro,  Ltd.,  for 
wiring  the  asylum.  Before  this  offer  is  accepted,  an  independent 
electrical  company  is  to  be  consulted  in  regard  thereto, 

Littleborou<2:h    (near    Rochdale).— The   U.D.C.  has 

decided  at  a  special  mee*:ing  to  extend  the  mains  and  to  apply  to 
the  LG.B.  for  sanction  to  borrow  £3,000  to  carry  out  this  work 
and  other  extensions  in  the  future. 

Liversedge. — The  U.D.C.  lias  passed  plans  for  a  new 
sub-station  to  be  erected  off  Valley  Road  by  the  Yorkshire  Electric 
Power  Co.,  Ltd. 

Lei^h  (Lanes.). — Annual  Accounts. — During  the  last 

year's  working  l,o86,297  units  were  sold,  or  58,000  more  than  in 
previous  year.  The  total  revenue  was  £9,347,  and  the  gross  profit 
£4,544  ;  and  after  meeting  all  charges,  a  net  surplus  of  £1,080 
remainf  d,  being  the  largest  so  far  obtained.  Expenditure  on  both 
fuel  and  water  was  reduced,  as  compared  with  the  previous  year, 
due  largely  to  the  introduction  of  more  modern  condensing  plant. 
The  borough  engineer,  Mr.  A.  T.  Smith,  urged  his  Committee 
to  create  a  renewals  fund  from  the  surplus  money  in  hand,  and 
£1,261  was  transferred  for  this  purpose. 

London. — Bethxal  Green. — The  Council  has  accepted 
the  offer  of  the  Stepney  B.C.  for  the  supply  of  electricity  in  bulk, 
but  the  terms  of  the  agreement  are  stated  to  be  not  definitely 
settled. 

Bebmondsey.  —  Annual  Accounts.  —  The  Electricity  and 
Street  Lighting  Committee  of  the  B.C.  has  submitted  the 
annual  accounts  for  the  past  year.  The  total  units  sold  were 
4,582,155,  an  increase  of  552,995  over  the  previous  year.  The  total 
income,  £27,196,  showed  a  gross  profit.of  £12,779,  which  was 
6i  per  cent,  on  the  capital  expenditure.  The  net  surplus  balance, 
aft«r  crediting  special  items,  and  making  provision  for  £924  to 
meet  accrued  proportion  of  loan  charges  due  to  date  but  not  paid, 
was  £80.  This  small  surplus  on  the  years  working  was  due  to 
various  causes,  amongst  which  may  be  mentioned  (a)  the  extra 
expense  caused  by  the  increaeed  price  of  coal  owing  to  the  strikes  ; 
(J)  a  slight  fall  in  the  expected  increased  revenue  ;  (<■)  a  larger 
proportion  of  the  first  instalment  on  the  last  loan  came  into  the 
financial  j'ear  than  was  anticipated  ;  and  {d)  reduction  in  the  loan 
period.  Notwithstanding  the  higher  price  of  coal,  the  total  work- 
ing costs  per  unit  were  reduced  from  '7d.  to  ■67d.,  and  the 
undertaking  was  still  the  fourth  lowest  in  London,  including  the 
companies. 

The  Finance  Committee,  in  commenting  on  the  accounts,  points 
out  that  the  surplus  estimated  12  months  ago  was  £1.546,  whereas 
it  was  found  to  be  at  the  close  of  the  year  only  £79,  and  this  on 
a  capital  expenditure  of  nearly  £200,0uo,  of  which  £  165,000  was 
still  outstanding.  The  units  sold  for  street  lighting  were  545,864, 
thereby  showing  a  profit  of  £9oO.  A  further  profit  made  by  the 
sale  of  current  to  the  Council's  various  buildings  and  works  was 
included  in  the  sales  to  private  consumers,  and  the  accounts,  as 
presented,  did  not  permit  the  amount  of  this  additional  profit  to 
be  stated.  It  had  previously  pointed  out  that  caution  should  be 
exercised  in  fresh  borrowings,  and  now  repeated  and  emphasised 
that  aavit-e,  anu  ^U{is;•-^l.  u  luul  nu  ijtth  loans  te  sanctioned  unless 
a  6U  tioirnt  prii  e  he  cbtuinid  from  nrivatp  cont-unins  to  put  the 
unde»-*-^Hr.gr  npon  a  nnvin?  bnp-c.  The  charge  for  street  lighting 
and  other  8erv;rf"»  connected  with  the  Council  should  be  in  close 
relationship  to  the  cost  price. 

Shoeeditch. — Pkoposed  Pla>t  Extensions. — The  Electric 
Lighting  Committee  has  approved  an  important  scheme  of  ex- 
tensions, involving  the  provision  of  buildings  at  Whiston  Street, 
suitable  for  lO.oOo  Kw.  of  additional  plant.  One  5.C00-KW.  set  is 
proposed  to  be  installed  before  March.  1915,  and  a  similar  one  in 
the  following  year.  It  is  proposed  to  dispose  of  five  dryback 
boilers  and  two  Willans  generating  sets  at  Coronet  Street,  in  order 
to  provide  space  for  rotary  converters  for  the  h.t.  supply.  The 
Committee  considers  also  that  negotiations  should  be  at  once 
opened  with  the  Stepney  B.C.  for  a  trunk  connection  with  that 
Council's  generating  station  to  give  at  least  1,500  kw.  stand-by 
supply,  and  the  first  plant  to  be  provided  should  be  the  rotary 
converters  at  Coronet  Street  and  Whiston  Street  stations.  A  sum- 
mary of  the  cost  shows  expenditure  on  buildings,  foundations,  &;c., 
£22,800;  on  turbines,  boilers,  pumps,  pipes.  &c.,  £56.0.>0;  on 
H.T.  mains  and  switches  connecting  Whiston  Street  and  Coronet 
Street  stations,  £."),000  ;  on  rotary  converters,  .1110,000  ;  and  on  the 
Stepney  trunk  connection  £5,ooo,  making  a  total  of  £98,850. 
The  additional  loan  charges  will  not  have  to  be  fully  met  until 
1916-17  ;  they  are  estimated  at  £7,817,  and  against  this  the 
borough  electrical  engineer  considers  that  the  saving  in  fuel  cost 
will  amount  to  some  £5.000.  The  balance  of  the  loan  en  the  plant 
which  is  to  be  disposed  of  will  be  met  from  the  reserve  fund. 
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Shoreditch. — Annual  Accounts.  —  The  accounts  of  the 
electricity  undertakiner  show  that  durititf  the  year  ended 
Mirch  .ilfit  last  the  income  from  the  sale  of  current  amounted 
*to  f.'>8,8l5>  aR  compared  with  i;.")4,:'>">o  in  l'.)ll-12.  an  increase 
of  £4,4'>*'.  The  number  of  unit*  sold  was  8.774, tloll,  a^ainnt 
7,8Dft,71ii.  The  averape  price  obtained  per  unit  was  rC'ii. 
per  unit,  inntead  of  lii.'.!.,  owin^  to  the  system  of  discounts 
adopted  \)y  the  Council  18  months  apo,  which  has  reduced 
the  price  for  power  purposes.  There  was  an  increase  of  2;{  per 
cent,  on  the  cost  of  coal  durinp  the  year,  which  had  the  effect  of 
reducinjj  the  gross  profit  for  the  year  by  £1. ••:!;•.  in  comparison  with 
the  fififuresfor  1911-12.  Thechargefor  supplying  electricity  V>  pnblic 
arc  lamps  again  showed  a  reduction,  the  cost  being  £  1,M(;!),  as 
against  £5,:iS7  for  1911-12.  After  meeting  all  charges  for  interest 
and  repayment  of  loans,  kn.,  there  was  a  surplus  of  £:}.728,  to 
which  must  be  added  the  balance  brought  forward.  £lltr(, 
making  a  total  of  £:{.92.'!.  and  this  is  to  ba  disposed  of  as  follows  : 
Transferred  to  reserve  fund  account,  £:i,.'>i)() ;  to  change  of 
pressure  account,  £:i(i9  ;  carried  forward,  £.">!.  The  current  generated 
from  destructor  steam  during  the  12  months  was  71.">.82:i  unitp.  of 
the  value  of  £1.4(11.  the  comparative  figures  for  1911-12  being 
729,74.^  units,  and  £1,1(17. 

FuLHAM.— New  Genekating  Plant. — The  Electricity  Com- 
mittee reports  having  had  under  consideration  the  necessity  for 
further  extensions  to  the  generating  plant  at  the  borough  electri- 
city works.  The  plant  at  the  present  moment,  the  report  states, 
consists  of  slow-speed  horizontal  engines,  high-speed  vertical,  and 
the  turbo  machinee.  with  a  total  capacity  of  4,450  kw.  Shutting 
down  one  set  (say  of  1,500  kw.)  for  even  one  night,  would  leave 
the  station  with  two  Musgrave  sets  of  only  (500  kw.  capacity  as  a 
stand-by.  Having  reerard  to  the  increasing  load  on  the  mains, 
the  Committee  considers  it  desirable  to  at  once  install  an 
additional  turbo-alternator  of  2,500  kw.  capacity.  With  regard 
to  alternative  suggestions  for  the  provision  of  engine-room 
accommodation,  it  will  be  in  the  best  interests  of  the  under- 
taking to  adopt  one  which  provides  for  the  taking  out  of 
the  two  Mupgrave  sets  which  occupy  practically  half  of 
the  existing  engine-room,  and  which  would  provide  space  for 
three  2,500- kw.  turbo-all  ernators,  the  eventual  provision  of 
three  turbo-alternators  beiog  all  the  additional  plant  which  is 
likely  to  be  required  for  many  years  to  come.  Continuing,  the 
Committee  states  that  at  the  present  time  it  is  only  proposed  to 
take  out  one  Musgrave  set.  Subject  to  adoption  of  this  proposal 
the  estimated  cost  of  installing  the  new  plant  works  out  as 
follows  : — Main  turbo-alternator  complete  with  condeneer  and  air 
filter,  £7,600;  motors  for  water  and  steam,  fcc,  £:500 ;  pipe, 
water  and  steam  connections,  £800;  instruments,  gauges  and 
sundries,  £100  ;  foundations,  alterations  and  additions,  £350.  The 
Committee  recommends  the  approval  of  an  expenditure  of  £8,550 
for  carrying  out  the  above  scheme,  and  that  the  borough  engineer 
be  instructed  to  take  the  necessary  steps  to  complete  the  proposed 
extension  accordingly.  In  order  that  power  consumers,  who  have 
a  high  load  factor,  may  be  able  to  secure  the  benefit  of  a  cheaper 
rate,  the  Committee  has  decided  to  make  a  charge  of  £4  lOs.  per 
KW.  of  maximum  demand,  plus  ^d.  per  unit  for  all  units  registered 
by  the  consumer's  meter,  as  an  alternative  to  the  present  charge 
for  energy  of  Id.  per  unit,  which  is  considered  as  unsatisfactory  to 
large  manufacturers  who  are  able  to  generate  their  own  electricity 
at  a  cheap  rate. 

Newcastle-on-Tyne. — Tariff       DisousvSion. — At     a 

meeting  of  the  Electrical  Section  of  the  Newcastle  and  Gateshead 
Chamber  of  Commerce  on  the  9th  inst.,  the  question  of  a  uniform 
tariff  for  lighting,  heating  and  power  purposes  was  discussed.  In 
addition  to  the  members  of  the  Section,  there  were  also  present 
several  of  the  distributors  of  electric  power  in  the  coimties  of 
Northumberland  and  Durham.  What  it  is  sought  to  attain  is  a 
means  of  agreement  upon  principle  for  a  uniform  tariff.  In- 
formation from  the  various  distributors  in  the  two  counties  was 
placed  before  the  meeting,  and  it  was  arranged  that  this  should  te 
sent  to  each  member  for  consideration,  and  subsequently  cither 
meeting  will  be  held. 

Newport  (Mon.). — The  working  of  the  Electricity  and 
Tramways  undertakings  during  the  year  ended  IMarch  31st  last 
hEis  resulted  in  losses  of  about  £1,093  and  £2,327  respectively. 

Tubbo-Alteenator  Fiue.  —  Recently  a  1,500  kw.  turbo- 
alternator  at  the  Corporation  power  station  was  burnt  out, 
and  Mr.  C.  P.  Sparks  has  since  reported  on  the  matter. 
Having  regard  to  this  report,  the  Council  has  decided  : — (1)  To 
invite  alternative  tenders  for  («)  reconstructing  the  present  alter- 
nator, (b)  a  new  alternator  ;  (2)  that  the  alternator  should  be  fitted 
with  an  air  filter  ;  C3)  that  the  alternator  should  be  cleaned  and 
inspected  quarterly,  a  written  report  being  made  as  tc  the  conditioii 
of  the  plant;  if  the  inspection  is  not  satisfactory,  the  i,s:iod  of 
inspection  should  be  shortened  ;  the  engineer  to  make  personal 
inspection  if  anything  of  a  special  nature  is  reported  :  (4)  that  the 
three-phase  6,000- volt  system  should  be  worked  in  future,  with  the 
neutral  earthed  through  resistance  ;  (6)  that  as  an  additional  turbo- 
alternator  is  on  order,  the  switchgear  should  be  modified,  the 
generators  being  protected  on  the  balanced-protective  system. 

Paraguay. — The  electric  street  lighting  of  Asuncion  is 
to  be  increased  by  the  addition  of  300  arc  lamps. 

Queen's  Ferry, — A  motion  was  introduced  at  the 
meeting  of  the  Hawarden  (Cheshire)  District  Council  by  Mr.  R.  G. 
Roberts  that  the  subject  of  the  electric  lighting  of  Queen's  Ferry 
be  postponed  indefinitely.  He  said  that  the  time  was  not  'ipe  for 
the  scheme  to  be  taken  up  by  the  Council,  Mr.  Millingtio  said  it 
was  not  wise  to  delay.  They  should  hasten  on  and  get  a  pi  isional 
order  through  this  Session.    The  motion  was  lost. 


Rochdale. — A.v.vual  Acxxjuxts, — The  pabliihe*!  retarns 
of  the  electricity  department  for  the  year  ended  March  but  show 
a  total  revenue  of  £27,(J<;0  :  workintr  eipenditure  amoantinir  to 
£  15  :i2('>,  and  a  gross  balance  of  £11  7iO.  la  diiipo«ing  of  thU 
balance,  the  sum  o*  £'J,>rZ'^  repre:'<-ntB  int«re*t,  loan  charge*, 
income-tax,  depreciation  (IL], 2^:i),  ice,  l-aving  a  sarpliu  of  M.i.H'if'-i 
to  be  added  to  the  appropriation  aTconot  bringiaj^  the  latter  up  to 
£5,49.S.  The  rites  received  ^'l.Ti'td.  and  the  reaerve  fonl  £110; 
and  the  department  now  has  £7,2":;  placed  to  reoerre,  i.\.'VM  in  the 
depreciaUi)n  fund,  and  t;2,><8:'.  unappropriated.  Nearly  .'»J  million 
units  were  generated,  and  i,H2'.'>, *>*)*)  sold,  including  .'i75,fMXt  for 
lighting,  l,8i;(,75^i  (')  for  power,  2,4i;<,29t  for  traction,  and  orer 
20  (too  units  to  the  Littleborough  area,.  .\n  all-round  average  of 
r3d.  per  unit  was  ob'',ained.  Tae  department  ia  on  the  eve  of 
great  extensionw  which  will  increase  its  plant  capacity  from  2,476 
to  5,470  KW.  None  of  this  new  plant  hat  been  brought  into  uae, 
but  applications  have  been  received  for  half  its  capacity.  For  the 
first  time,  che  general  supply  for  lighting  and  power  ia  slightly  in 
excess  of  that  supplied  for  traction. 

Rochester. — Stkkkt  ]a<,htis(,. — The  T.C  has  sanc- 
tioned lighting  experiments  in  the  High  Street  by  the  Kent  Electric 
Power  Co.  The  installation  will  be  given  a  six  weeks'  trial  to 
enable  the  Works  Committee  of  the  Cornell  to  form  an  opinion 
as  to  the  efficiency  of  the  proposed  system  and  to  form  a  basis  of 
an  estimate  for  the  cost  of  the  whole  scheme. 

Ramshottoni, — The  Lighting  Committee  of  the  Ck)rpora- 

tion  has  had  an  interview  with  Mr.  Taite.  manager  of  the 
Lancashire  Electric  Power  Co.,  upon  the  lighting  of  street  lamps 
by  electricity  at  Summer^eat,  and  the  lighting  of  the  railless 
traction  route.  Consideration  of  the  matters  has  been  deferred, 
pending  the  receipt  of  a  further  report  from  Mr  Taite 

Rye  (Sussex). — Messrs.   Foote   &   Milnes,   Ltd.,    have, 
informed   the  T.C.   that  they  intend  applying    for  a  prov.  order 
for  E.L. 

St,    Annes-on-Sea.— L.G.B.    Ln(,>i:iry.  —  An    iD<|airy 

has  been  held  by  Mr.  T.  C.  Ekin,  on  behalf  of  the  L.G.B.,  into  the 
application  of  the  l.D.C.  for  sanction  to  borrow,  among  other 
amounts,  £3,000  in  connection  with  the  electricity  undertaking. 
It  was  stated  that  last  year  the  profits  were  £2  298;  a  sum  of 
£5,365  had  been  set  aside  for  depreciation  and  £5,529  had  been 
handed  to  the  relief  of  the  rates. 

Stalybridge. — L.(i.B.    L\(^l'iuy. — Application    by    the 

Joint  Board  for  sanction  to  borrow  £22,550  for  additional  plan(  at 
the  generating  station  of  the  .Joint  Board,  formed  the  subject  of  a 
L.G.B.  inquiry  on  July  9th.  Mr.  Schofield  (commercial  manager) 
gave  details  of  the  proposed  expenditure,  and  said  the  additional 
plant  was  needed  to  enable  the  Board  to  supply  the  customers  with 
electricity.  Mr.  Blackmore  (engineer-in-chief)  said  the  maximum 
demand  was  5,800  kw.  in  1912,  and  7,300  kw.  in  1913.  For  the 
first  three  months  in  1913  the  number  of  units  sold  was  5,225.729. 
as  against  3, 605, OoO  in  the  corresponding  period  of  1912,  being  an 
increase  of  nearly  40  per  cent.  The  maximum  load  had  gone  up 
500  KW.  on  a  summer's  consumption,  which  meant  1,200  kw.  on  a 
winter's  consumption.  They  had  reached  the  capacity  of  their 
generating  plant  with  the  present  application.  There  was  some 
opposition  on  behalf  of  the  Hyde  Property  Owners'  Association,  but 
the  Inspector  (Jlr.  T.  C.  Ekin)  said,  on  the  evidence,  he  thought 
additional  plant  was  required.  It  was  then  intimated  that  if  the 
Inspector  thought  it  was  a  necessity  to  have  the  money,  the  opposi- 
tion of  the  Association  would  be  withdrawn.  The  inquiry  was 
closed,  and  the  Inspector  subsequently  visited  the  works. 

Sfvana^e. — ^Ir.  A.  P.  Trotter,  on  behalf  of  the 
B.  of  T.,  held  an  inquiry  on  July  8th  relative  to  the  proposal  of  the 
Swaaage  Electricity  Supply  Co.,  Ltd.,  to  construct  a  generating 
station  on  a  site  at  Court  Hill.  Opposition  was  offered  by  resident* 
on  the  Court  Park  Estate.  Dr.  Purves,  consulting  engineer  to  the 
company,  said  there  was  no  foundation  for  the  suggestion  that  the 
plant  would  be  a  nuisance  or  annoyance  to  anyone.  The  inspector 
pointed  out  that  with  a  well -constructed  station  it  was  hardly  possible 
standing  in  the  road  to  know  whether  the  machinery  was 
running  or  not. 

Swansea, — The  B.  of  G.  has  decided  to  have  the  electric 
light  and  fans  installed  at  the  Union  Offices. 

Tauoton. — Annual  Accounts. — The  electricity  under- 
taking for  the  year  ended  March  31st,  shows  a  gross  profit  of  £5.044, 
which,  with  other  amounts  included,  makes  altogether  £5,642, 
which  has  been  disposed  of  as  follows  : — Interest.  £1,^31  :  redemp- 
tion of  loans,  £:i,739  ;  transferred  to  renewals,  £212  ;  transferred 
to  capital  account.  £190:  transferred  to  free  wiring  purchase 
account,  £1,067.  Tne  sum  of  £1.067  paid  out  of  revenue  to  the 
National  Electric  Construction  Co.  in  settlement  of  all  claims  in 
rospect  of  free  wired  installations  has  made  it  necessary  to  with- 
draw the  sum  of  £510  from  the  reserve  account. 

Thornton  (near  Fleetwood). — The  U.D.C.  has  received 

notice  from  the  Bispham  F.D.C.  of  the  latter's  intention  to  apply 
for  a  prov.  order  to  supply  electric  energy  to  the  West  Ward  of 
Thornton. 

Thornley. — The  AVeardale  Coal  Co.  has  agreed  with 
the  P.C.  to  provideand  maintain  metal-filament  instead  of  carbon- 
filament  lamps  at  the  old  price  of  £2  per  annum  for  each  lamp. 

t^S.A. — The  Treasury  Department  has  ordered  that 
carbon  and  metallised  carbon -filament  lamps  should  not  be  used  in 
Government  buildings,  and  these  have  been  replaced  by  2.i-watt 
tungsten  lamps. 
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Wallasey. — L.CJ.B.  Ixquiry. — An  inquiry  has  been 
held  into  an  application  by  the  T.C.  for  borro*  inp  powers  to  the 
extent  of  .i'i'S,289,  including:  a  sum  of  £13,500  for  purposes  of  the 
Corporation  eleitricity  undt^rtakingf.  The  Town  Clerk  explained 
that  of  the  £13,500,  £;?,()59  had  been  spent  in  anticipation  of  the 
sanction,  and  the  remaiudtr  was  in  respect  of  prospective  expendi- 
ture during:  the  next  four  years.  The  inspector  pointed  out  that 
the  Board  would  not  give  sanction  for  more  that  three  years,  so 
that  the  Council  would  have  to  be  satisfied  with  £7,381.  This 
would  make  the  total  aniDunt  in  respect  of  that  application  £  1 1 ,040. 
The  Town  Clerk,  in  his  statement,  said  an  application  was  to  be 
made  to  the  Board  for  p-)wer  to  borrow  the  sum  of  £65,000  for  the 
establishment  of  a  new  electricity  station  on  another  site  than  the 
present  station. 

Wattrftird. —  Electricity    Supply    Scheme. —  The 

Ligrhting:  Committee  of  the  Corporation  has  decided  to  take  steps  to 
promote  a  municipal  electric  lighting:  scheme.  Arrangements  are 
to  be  made  for  procuring  the  prov.  order,  and  the  services  of  an 
expert  are  to  be  obtained. 

Watford. — The  U.D.C.  has  sealed  an  agreement  with 
the  Northwood  EL.  and  Power  Co.,  Ltd.,  for  a  bulk  supply  of 
current  to  Northwood. 

Whitstable.— Mr.  G.  Stainton  has  informed  the  U.D.C. 
that  he  intends  to  apply  for  a  prov.  order  for  electric  lighting. 

West}fate-on-Sea. — Owing  to  concessions  made  by  the 
Westgate  Gas  Co.,  the  Isle  of  Thanet  R  D.C.  has  withdrawn  its 
opposition  to  the  company's  application  for  electric  light  powers 
for  Westgate  and  Birchington. 

Walsall.— It  has  been  decided  by  the  T.C.  that  the 
price  of  current  supplied  to  the  Corporation  tramways  be  as  from 
January  1st,  191:?,  1  (!8d.  per  unit,  which  would  represent  an 
increased  annual  payment  by  the  Tramways  Committee  of  over 
£1,500.  The  E.L.  Committee  reports  that  it  cannot  comply  with  a 
memorial  from  the  Tradesmen's  Association  to  alter  the  price  of 
electricity  for  liehting  purposes  at  present.  The  Committee 
declines  to  entertain  a  suggestion  made  to  negotiate  for  the  sale  of 
the  undertaking  to  the  Shropshire,  Worcestershire  and  Staffordshire 
Electric  Power  Co. 

WiQclie^ter.— L.G.B.  Inquiry.— On  Monday  a  L.G.B. 
inquiry  was  held  into  the  appli  ation  of  the  T.C.  for  a  Imn  of 
£1,800  for  extensions  to  the  generating  station.  There  was  no 
opposition. 

Warminster.— The  U.D.C.  has  received  notification  of 
the  intention  of  Mr.  J.  H.  Edwards,  of  Bristol,  to  apply  for  a  prov. 
order  for  electric  light. 


TRAMWAY  and  RAILWAY  NOTES. 

Argentina. — La  Sociedad  Empreza  de  Luz  y  Fuerza 
Buenos  Ayres  y  Mendoza  has  recently  considerably  t-xtended  the 
plant  at  its  hydro-electric  generating  station.  It  has  also  recently 
completed  and  put  in  operation  10  miles  of  electric  tramways  in 
the  town  of  Mendozi. 

Bournenioath. — In  connection  wiih  the  scheme  for  the 
reconstruction  of  the  tramways  from  the  cemetery  to  Winton  and 
King's  Road,  the  T.C.  has  decided  to  apply  to  the  B.  of  T.  for 
sanction  to  substitute  double  lines  in  place  of  the  existing  single 
line  and  loops,  and  also  for  permi  sion  to  obtain  a  loan  for  the 
difference  in  cost  between  relaying  the  original  line  and  the  pro- 
posed double  line.  The  general  manager  has  been  instructed  to 
prepare  the  specification  and  obtain  tenders  for  the  work. 

Bradford. — '■'hough  no  official  intimation  was  made,  it 
is  generally  understood  that,  at  its  meeting  last  week,  the  Tram- 
ways Committee  decided  to  grant  the  application  whi jh  has  bet  n 
made  by  the  Amalgamated  Society  of  Tramway  and  Vehicle  W  irkers 
for  advances  in  wages  of  Bradford  tramway  employes.  These 
advances  are  not  to  interfere  with  the  general  revision,  which  is  due 
early  in  the  next  municipal  year. 

i  liile. — The  Diario  Oficial  publishes  a  decree  under 
which  an  electric  tramway  service  is  to  be  provided  in  the  town  of 
Talca,  in  conformity  with  the  plans  and  specifications  as  approved. 
Work  must  be  completed  before  May  23rd,  l^U.— Board  of  Trade 

Jovrnal. 

Ealing.— L.U.T.  Leasi-:.— The  B.C.,  at  its  meeting  last 
week,  again  considerei  the  proposal  to  extend  the  L  )ndon 
United  Electric  Tramway  Co.'s  lease  for  a  further  period  of 
14  years.  A  deputation  of  ratepayers  was  received,  which  urged  that 
the  company's  proposals  were  to  be  viewed  with  grave  suspicion. 
If  extension  of  the  leise  was  inevitable,  the  deputation  submitted 
that  one  of  the  conditions  of  the  lease  should  be  the  provision  of 
halfpenny  fares.  After  the  deputation  had  retired,  a  number  of 
recommendations  were  submitted  by  the  Tramways  Special  Com- 
mittee, the  most  important  being  that  halfpenny  fares  should  not 
be  sought  for  ;  that  the  annual  amount  to  be  paid  by  the  company 
for  the  right  of  way  be  increased  to  £75()  during  the  first  seven 
years  of  the  extended  lease  and  to  £1.000  from  the  expiration  of  the 
seventh  year  until  the  purchase  of  the  undertaking  by  the  local 
authority  ;  and  that  the  whole  of  the  tramway  rails  and  wood 
paving,  for  which  the  company  is  now  responsible,  be  relaid  by  the 


company.  It  was  stated  that  the  question  of  removing  all  or  some 
of  the  centre  standards  had  been  adj  nimed,  and  in  the  circumstances, 
further  consideration  of  the  above  matters  wa'^  deferred  until  such 
time  as  the  Committee  is  ready  with  a  final  report. 

Edinlnirgli. — Several  proposals  for  tramway  extension 
were  before  the  Tramway  Committee  last  week.  The  Committee 
was  asked  to  coniider  the  advisability  of  promoting  a  provisional 
order  at  the  earliest  opportunity  for  the  extension  of  the  tramways 
to  Redford.  Another  proposal  was  to  consider  and  report  as  to  the 
expediency  of  making  extensions  beyond  the  city  boundaries,  and 
it  was  also  proposed  to  Be«  k  powers  for  an  extension  to  Corstorphine. 
The  proposals  were  sent  to  a  sub-Committee  for  consideration. 

The  Committee  also  discussiid  matters  relating  to  the  Colinton 
tramways  and  a  sub-Cummittee  was  appointed  to  consider  what 
steps  should  be  taken. 

liford. — The  Seven  Kings  Ward  Association  has  written 
the  Council,  enclosing  a  copy  of  a  resolution  passed  by  the 
Association,  which  expresses  the  opinion  that  if  a  universal 
halfpenny  fare  were  introduced  throughout  the  II ford  tramway 
system,  it  would  be  the  best  remedy  for  motor-omnibus  competition. 
The  matter  is  under  consideration.  Tenders  are  being  invited  for 
different  types  of  motor  tower  wagons. 

London. — Cajiberavell. — The  L.C.C.  has  lodged  an 
objection  against  the  assessment  of  its  tramways,  which  the  B  C. 
had  included  in  the  provisional  list  at  a  reduction  of  £  1 .  The  B.C. 
considers  the  case  presented  by  the  County  Council  as  very  serious, 
and  a  revaluation  of  the  lines  is  to  be  made. 

Mexboro'  and  Swinton  (Yorks.). — The  Sheffield  and 

South  Yorkhhire  Navigation  Co.  and  the  West  Riding  County 
Council  have  lodged  petitions  against  the  Mexbro'  and  Swinton 
Tramways  (Railless)  Bill  The  Highways  Committee  of  the  County 
Council  has  expressed  the  opinion  that  the  clauses  relative  to 
widenings  and  maintenance  of  main  roads  are  highly  objectionable 
from  the  Council's  point  of  view,  it  being  an  unwarrantable 
innovation  to  require  the  road  authority  to  bear  the  greater  part 
of  the  cost  of  widening  and  adapting  roads  to  the  peculiar  needs 
of  such  a  commercial  undertaking. 

Morecanibe. — Unable  to,  as  yet,  persuade  the  Corporation 
of  the  advantages  to  be  gained  by  changing  its  ancient  horse  tram- 
way system  into  an  electrified  one,  the  section  of  the  community 
which  is  maintaining  an  unceasing  agitation  in  the  hope  of  lifting 
the  town  out  of  its  antiquity  in  this  respect,  has  now  turned  its 
attention  to  the  Tilling -Stevens  petrol- electric  tramcar  as  a 
solution  of  the  question.  It  is  pointed  out  that  this  type  of  car  is 
on  trial  by  the  L  C.C.  and  is  easily  adaptable  to  existing  horse  cars. 

Oxford. — The    Tra:m\vay    Question. — The    T.C.    on 

July  9 sh  adopted  the  system  of  tramways  and 'buses  proposed  for 
the  city,  as'outJined  in  a  recent  issue  of  the  Electbical  REVitw, 
and  which  will  be  carried  out  by  the  National  Electric  Construction 
Co..  Ltd. 

RaiUSbottOili. — In  the  matter  of  the  installation  of  rail- 
less  trolley  cars,  there  has  been  considerable  delay,  but  the  Council 
has  now  secured  a  promise  that  at  any  rate  two  cars  will  be 
delivered  before  the  end  of  August, 

Reading. — The  T.C\  has  referred  to  the  whole  of  the 
members  of  the  Corporation,  as  a  Committee,  a  scheme  for  the  pro- 
vision of  railless  cars  for  the   borough  at  an  estima'.ed  cost  of 

£23.839. 

Rotherham. — The  R.D.C.  has  appointed  a  deputation  to 
confer  with  the  Rotherham  Corporation  as  to  the  running  of  motor- 
omnibuses  to  Dinnington. 

Teddingtoii.— As  it  is  considered  that  the  existing 
through  service  and  through  fares  should  not  be  upset,  the  District 
Council  is,  at  the  instigation  of  the  Middlesex  District  Councils' 
Association,  supporting  the  action  of  the  House  of  Commons  Com- 
mittee in  inserting  a  clause  giving  running  powers  to  the  L.U.T.  Co. 
over  the  lines  which  the  LC  C.  is  about  to  acquire  in  the  H  immer- 
smith  and  Shepherd's  Bush  area. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Brazil. — Last  year  a  wireless  station  was  established  on 
the  Island  of  St.  Caterina,  in  the  State  of  that  name  in  Brazil, 
near  the  city  of  Florianopolis,  by  the  Berlin  firm  of  C.  Lorentz 
Aktiengesellschaft,  for  the  G  jvernment,  and  was  equipped  on  the 
alternating-current  "Vielton"  system.  It  was  intended  to  provide 
communication  with  the  shipping  to  Buenos  Ayres,  La  Plata  and 
Cape  Horn,  and  with  neighbouring  land  stations.  The  power  in 
the  antenna  is  2  kw.,  the  sender  having  waves  of  1,400,  1,700  and 
2,800  metres  length.  Ringes  of  between  600  and  700  miles  have 
been  attained,  reciprocal  communication  having  been  established 
with  the  Sao  Thome  station  at  Rio  de  Janeiro.  The  station  differs 
essentially  from  other  wireless  stations  in  the  use  of  the 
Vielton  system.  While  other  stations  can  only  make  use  of  one 
tone,  and  only  in  exceptional  cases  resort  to  a  more  complicated 
arrangement  to  secure  two  or  three  tones,  the  St.  Caterina  station, 
by  a  special  disposition  of , the  "Vielton"  system,  can  moke  use  of 
eight  different  tones  in  close  succession.  The  apparatus  which 
eff  3ct8  the  tone  variation  is  like  a  p'ano  keyboard,  the  tones  being 
produoed  by  the  pressure  of  the  different  keys.     The  command  of  a 
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number  of  tones  is  of  preat  importance  in  South  America,  owinpr 
to  .the  frequent  afmospheric  diHturbances  th^re  prevalent.  a«  the 
choice  of  a  suitable  t<^)ne,  or  the  avoidance  of  the  chanpre  of  a  tone 
(Inrinp  the  transmitlingr  of  a  messaee,  can  be  more  easily  effected 
than  with  the  ordinary  stntions  havinp  command  only  of  a  finple 
tone.  The  plant  con^ists  of  two  18-ii.i'.  oil  motors  and  two  AC 
irenerator.',  one  set  beinp  held  in  n-seive.  At  a  distance  of  ?ibout 
100  metres  are  erected  two  wooden  masts,  over  r>0  metres  hiffh, 
which,  with  ten  smaller  masts,  carry  the  net-like  antentre. — 
Teh't/raplirii  vnd  Ferns]>ri'ch -Technili . 

Barnsley. — The  Corporation  Electricity  Committee  has 
criven  its  engineer,  Mr.  Barker,  permission  to  fix,  at  his  own  cost,  a 
wireless  teleg'raph  antenna  to  the  chimney  stack  at  the  electricity 
worl^  s. 

Cable    fession. — The    Black    Sea  Telegraph   Co.   has 

transferred  its  cable  between  Constantinople  and  Odessa  to  the 
Kistern  and  Indo-European  Telegraph  Companies,  which  will  woik 
it  in  common. — Journal  THegrajihique. 

Colonial  Wireless  Stations. — On  Wednesday  last  week 

Mr.  Harcourt  stated  that  a  low-power  5-k\v.  wireless  station 
was  beinp  erected  in  the  Bahamas,  and  contracts  were  beiner  entered 
into  for  the  erection  of  similar  stations  at  Barbados,  Mombasa, 
Singapore,  Penang  and  Hong-Konpr. 

German  Colonies, — It  is  expected  that  a  wireless  con- 

necti  m  between  Germany  and  her  Colonies  will  be  es^tablished  in 
the  near  future.  According  to  an  arrangement  made  with  the 
Imperial  Colonial  Office,  the  Telefunken  Co  has  dispatched  an 
'xpedition  to  Togoland.  which  is  already  in  the  interior  of  the 
C  ilony  and  which  is  making  experiments  to  communicate  by  wire- 
l''sa  with  the  Xauen  station,  near  Berlin.  The  trials  have  been  so 
far  successful  that  long  messages  have  been  received  in  Nauen  from 
the  expedition,  whilst  efforts  to  transmit  telegrams  to  the  expedition 
are  being  continued.  Experiments  are  also  being  made  to  place 
Togoland  in  wireless  communication  with  German  South-West 
Africa  and  the  Cameroons.  As  it  is  desired  to  bring  these  schemes 
to  a  successful  issue  as  soon  las  possible,  the  trials  made  early  this 
year  between  Nauen  and  Sayville,  Long  Island,  U.S.A.,  have  been 
temporarily  suspended,  although  they  will  be  resumed  on  the  com- 
pletion of  the  connections  with  the  before-mentioned  Colonies.  In 
the  case  of  Samoa,  the  Telefunken  Co.  has  acquired  a  site  at  Tajai- 
gata.  which  is  not  far  distant  from  the  Samoan  capital  of  Apia,  for 
the  erection  of  a  station  which  istohave  arange  of  1,S()0  miles,  and 
the  work  is  to  be  commenced  immediately.  At  the  same  time, 
stations  are  to  be  established  at  Rabaul,  the  capital  of  German  New 
Guinea,  and  on  the  German  island  of  Nauru,  and  all  these  stations 
will  be  placed  in  intercommunication. 

Stonehaven. — It  is  stated  that  negotiations  are  pro- 
ceeding for  the  erection  of  a  wireless  telegraph  station  near 
Stonrhavtn, 

Trans-Atlantic  Wireless  Telegraphy. — Mr.  Marconi, 

wliil.st  in  the  United  States  last  month,  stated  that  all  the 
European  business  intended  for  the  United  States  would  come 
througrh  the  Relmar,  N..T.,  station  when  the  plant  was  completed. 
The  di-tance  from  the  Balmar  station  to  that  at  Carnarvor,  Wales, 
U  ,^,000  miles.  The  Glace  Bay,  N.S.,  station  would  be  reserved  for 
Cans  d 'an  and  Pacific  wireless  business.  A  speed  of  60  words  per 
minute  would  be  attained  between  Carnarvon  and  Belmar. — T.  and 
T:  Agp. 

The  Telephone  System.  — On  Thursday  last  week,  the 
Postmaster-General  stated  in  the  House  of  Commons  that  the  total 
c-ost  of  the  Post  Office  telephone  exchange  f^ystem,  including  private 
lines  and  land  and  buildings,  on  December  SIst,  "1912,  was 
£7,992,078.  The  purchase  price  of  the  National  Telephone  Co.'s 
system  was  £12,470,264,  that  sum  representing  its  depreciated 
value  ;  the  original  capital  expenditure  might  be  placed  at  about 
£16,000,U00. 

The  Imperial  Wireless  System. — Answering  questions 

in  the  House  of  Commons  last  week,  Mr.  Samuel  said  that  the 
Imperial  system  could  not  be  thrown  open  to  public  tender  because 
financial  guarantees  were  useless  ;  certainty  was  essential,  and  the 
only  system  that  could  be  said  with  certainty  to  be  capable  of 
fulfilling  the  requirements  of  the  Imperial  chain,  as  stated  by  the 
Scientific  Advisory  Committee,  was  the  Marconi  system,  which 
alone  had  demonstrated  its  capabilities  under  actual  test.  He  had 
asked  the  representatives  of  the  Goldechmidt  system  to  arrange  for 
an  ofBcial  demonstration,  but  so  far  his  request  had  not  been 
a'  ceded  to.  His  expert  advisers  had  not  recommended  a  change  of 
plans  on  account  of  the  reported  success  of  the  Goldschmidt  system. 

In  reply  to  further  questions,  Mr.  Samuel  sta'ed  that  if  proof 
were  forthcoming  in  the  course  of  the  next  few  months  that  the 
Goldschmidt  system  could  fulfil  the  required  conditions,  he  would 
be  pleased  to  consider  its  employment  for  the  second  three  Imperial 
stations.  Nothing  could  be  done  before  the  rising  of  Parliament. 
The  Canadian  agreement  with  the  Poulsen  Co.  was  of  a 
wholly  different  character  to  the  Imperial  contract :  the  stations 
would  be  the  property  of  the  company,  and  would  be  worked  by 
the  latter  at  its  own  risk  and  for  its  own  profit.  No  firm  but  the 
Marconi  Co.  possessed  the  necessary  staff  and  equipment  to  carry 
.out  the  scheme,  without  very  considerable  delay. 

On  Thursday  the  refusal  of  the  P.M  G.  to  consider  other  tenders 
was  debated  in  the  House  of  Commons  at  considerable  length. 

Writing  to  the  'Jimrx,  Prof.  ,1.  Milne  enters  a  strong  protest 
against  the  granting  of  a  monopoly  to  any  firm,  in  view  of  the 
rapid  developmeot  of  wireless  telegraphy,  and  the  probability  of 
fundamental  changes  in  the  near  future     A  "  Member  of  Parlia- 


ment, '  in  reply,  pointfl  oat  that  nothing  in  the  oatore  of  » 
monopoly  is  to  be  conferred]  on  th>  Marconi  Go.  ;  the  RtAtions, 
when  built,  V>ecome  the  property  of  the  Government,  which  can 
adopt  any  system  it  pleases,  and  will  not  have  to  pay  royalty  nolraa 
the  unexpired  Marconi  patents  are  oscd  in  them.  It  woold  be 
nselesH  to  await  finality,  and  the  proviMion  of  wireletm  commnnica- 
tion  is  an  urgent  necewiity  on  Htra*:egic  grounds. 

Wirele.s.s  Lilic^atioo. — The  ca^  of  the  Marconi  Co. 
against  the  National  Electrc  Bi^nialling  Co.,  of  Pittabore,  Pa^  on 
Marconi  patent  rei^jsue  No.  11,913,  the  patent  of  Rir  Oliver  Lodge, 
No.  11,014,  being  also  included,  in  being  heard  before  Judge  Veeder 
in  the  United  States  Court  in  Brooklyn,  The  case  wafl  delayed, 
awaiting  the  arrival  of  Mr.  Marconi,  who  was  detained  by  tb»> 
Parliamentary  inquiry  into  the  matter  of  the  distribution  of 
Marconi  stock  to  oflicials  in  Great  Britain.  The  point  involved  i-. 
the  tuning  of  various  elementary  parts  of  the  wire!e«3  circuit  at 
both  the  transmitting  and  receiving  stations  so  a«  to  secure  the 
maximum  effect  from  any  given  series  of  impnlsef;.  It  is  under- 
stood that  immediately  following  this  effort,  other  patents  owned 
and  controlled  by  the  Marconi  Co.  will  be  put  at  isene. —  T.  and 
T.  Agp. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 

Alford  (Lines.). — July  28th.  Public  lighting  for  the 
U.D  C.     Mr.  Thos.  N.  Loy,  clerk. 

Australia. — Victoria. — August  4th.    (a)  Twin  surface 

condensers,  hot  wells,  p'ping  and  sundries ;  (}>)  air  and  water 
extraction  pumps  and  motors  ;  (c)  circulating  water  and  sump 
pumps,  with  motors,  for  the  Meltxjurne  Suburban  Railways  power 
house.     See  "Official  Notices"  June  13th. 

August  li»th.  10.5  miles  paper-insulated,  lead-covered  cable. 
See  "  Official  Notices  "  to-day. 

September  9th. — Commoa-battery  multiple  switchboard.  See 
"Official  Notices"  to-day. 

September  16th. — Switchboard,  C.B,  or  automatic  or  semi- 
automatic, at  CoUingwood.     See  "Official  Notices"  to-day. 

Queensland. — August  27th.  Five  sections  of  common-battery 
multiple  switchboard,  for  the  P.M.G.'s  Department.  See  "Official 
Notices"  to-day. 

September  10th. — Nine  sections  of  trunk  line  switchboard,  for 
the  P.M.G.     See  "Official  Notices"  to-day. 

Western  Austbalia. — July  19th.  Switchgear  and  accessories 
for  an  electric  power  station  at  Perth.  See  'Official  Notices." 
June  27th. 

South  Australia. — August  13th.— Common-battery  switchboards 
and  telephone  parts  for  Adelaide.    See  "Official  Notices,"  July  4th. 

New  South  Wales.— August  20th.  Pneumatic  ath-handling 
plant  for  the  White  Biy  power  house.  Specification  No.  41.5  (Ss.) 
from  Electrical  Engineers  Office,  61,  Hunter  Street,  Sydney. 

August  27th.  Telephones,  switchboards  and  incandescent  lamps, 
for  the  P.M.G.     See  "  Official  Notices  "  to-day. 

Adelaide — August  19th.  Steel  poles  for  the  Municipal  Tram- 
way Trust.     No  date. — Copper  cable  and  wire. 

Belfiist.  —  July  21st.  One  3,500  -  ampere  traction 
switchboard  panel,  for  the  Corporation.  See  "  Official  Notices " 
July  4th. 

Blackburn. — August  2nd.  Steam  coal  for  the  Elec- 
tricity Committee,  for  12  months  ending  August  iUst,  1914. 
Mr.  P.  P.  Wheelwright,  engineer  and  manager. 

Blarkhill   (Co.  Durham). — Tuly  i;nh.     EleLtricliirht 

fiiuipment.  Richard  Murray  Hospital  (dynamo,  battery,  switch- 
board, and  about  200  lights)  ;  Mr.  Ernest  Caldwell,  secretary  of  the 
hospital  (returnable  deposit  of  £  1). 

Bosnia. — The  municipal  authorities  of  Doboj,  North 
Bof-nia,  have  just  invited  tenders  for  the  establishmint  of  a  central 
electric  lighting  station  in  the  town, 

Bristol. — July  21th.      Unwashed  small  cxwl  for  six  or 

12    months    for    the    Corporation    electricity    works,  Avonbank. 

Mr.  H.  F.  Proctor,  engineer  and  general  manager  (returnable 
deposit  of  K-l  2j.). 

Chile. — September   13th.      (1)   An   electric  generating 

plant  with  distributing  system  ;  (2)  an  electric  lighting  installa- 
tion--both  for  the  harbour  of  Valparaiso.  Tenders  to  "AI  Sr. 
Secretario  de  laComision,  (^omision  de  Puertos,  Calle  Santo  Domingo 
No.  1.147,"  Santiago  de  Chile,  where  the  specifications,  A:c.,  may  be 
consulted. 

Eccles. — July  21st.  Mechanical  stokers  for  four  Lanca- 
shire boilers  at  the  electricity  works,  Cawdor  Street.  Patricroft. 
Borough  Electrical  Engineer. 

Germait.v. — July  30th.  The  Prussian  State  Railway 
authorities  at  Munster,  Westphalia,  are  inviting  tenders  for  four 
ii-ton  electrically-operated  travelling  cranes. 

Hull. — July  2.")th.  ilachiuery  oils  for  the  Corporation 
electricity  works.    Mr.  H.  Bell,  electrical  engineer,  Sculcoates  Lane. 

Italy. — July  24th.  The  municipal  authorities  of  Alcaneo 
(Trapani)  are  inviting  tenders  for  the  concession  for  the  public  and 
private  electric  lighting  of  the  town  daring  a  pefiodlof  15  years. 
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London. — Hackney. — July  2-ltb.  Extra-u.T.  ring  main 
conduits,  substation  plant,  switchg^ear  and  cranes,  for  the  B.C. 
electricity  department.     See  "  Official  Notices  "  June  20th. 

H.M.  Office  of  Works. — July  18th.  Supply  of  electric  cable 
and  wire  during-  one  year  from  September  Ist,  1913.  See  "Official 
Notices"  July  4th. 

L.C.C. — July  22nd.  Switchgear  for  tramway  sub-stations.  See 
"Official  Notices"  July  11th. 

July  23rd.  Electrical  installation  (235  points)  at  Tollit  Street 
School,  Mile  End,  E.    See  "  Official  Notices"  July  11th. 

ROTHERHITHE.— July  3l8t.  Electric  ligrht  re-wiringr  and  other 
work  at  the  Infirmary,  Lower  Road.  Rotherhithe,  S.E.,  to  the  speci- 
fication of  Mr.  A.  H.  Newman.  F.R  I.B.A.  Forms  of  tender,  kc, 
(£5  note  deposit)  from  Towi>  Clerk,  283,  Tooley  Street,  London,  S.E. 

Mid«i?eton. — July  28bh.  Tiighting  switchboard  and 
renewals  to  traction  switchboard  for  the  Corporation.  See  "Official 
Notices"  to-day. 

Newport  (Mon.).  —  J»ly  I'-'tb.  Extra-Ligb-tcnsion 
Bwitchgear,  for  the  Corporation.     See  "Official  Notices"  July  4th. 

Re- winding-  1,600-kw.  three-phase  alternator.  Mr.  A.  N.  Moore, 
electrical  engineer,  Town  Hall. 

Xew  Zealand.  —  September  Gtb.  Cbristcburcb  City 
Council.  Thirteen-panel  e.h.t.  switchboard  and  accessories,  for 
use  in  connection  with  the  distribution  in  Christchurch  of  energy 
from  the  Lake  Coleridge  hydro-electric  station.  Specification  (10s.) 
from  City  Electrical  Engineer,  153,  Gloucester  Street,  Christchurch. 
Deposit  £50.     Can  be  seen  at  B.  of  T.  Cjm.  Int.  Dept.,  London. 

\orwicli, — August  12tb.  One  3,000-kw.  turbo-alternator 
and  surface  condensing-  plant ;  rotary  converters  ;  E  h.t.  switch- 
gear  for  the  Electricity  Committee.      See  "  Official  Notices"  to-day. 

Sherburn  (Co.  Durham). — Extension  of  electric  lighting 
system  alongr  Park  Road  and  Littletown  Rjad  for  the  P.C.  Clerk 
to  the  Council,  112,  Anderson's  Terrace,  Leamside,  Fence  Houses. 

Sfiipley. — July  22nd,  Two  1,000-k\v.  steam  turbines,  two 
l.OOO-KW.  alternators,  two  surface  condensers,  and  one  controlling 
switchboard,  for  the  U.D.C.     See  "Official  Notices"  July  11th. 

South  Africa. — September  10th.  Public  Works  Depart- 
ment. Three  electric  bed  lifts  for  the  new  hospital  at  Port 
Elizabeth.  Particulars  can  be  seen  at  Board  of  Trade  Com.  Int. 
Dept.  in  London,  or  obtained  from  District  Engineers  of  Public 
Works  Dept.  at  various  places  in  South  Africa. 

Bloemfontein.— August  21st.  Tenders  are  called  for  supply 
and  equipment  of  electric  tramways  (raillesp)  within  the  city. 
Plans  and  specifications  on  payment  of  £5  at  the  offices  of  Messrs. 
Davis  k  Soper,  54,  St.  Mary  Axe,  London,  E  C,  on  and  after  July 
19th.  Tenders  to  the  Town  Clerk,  Town  Hall,  Bloemfontein  (or  by 
noon,  August  Ist,  to  Messrs.  Davis  &  Soper). 

Swindon. — July  26th.  Steam  coal  for  the  electricity 
works  of  the  Corporation.    See  "  Official  Notices  "  July  11th. 

Todmorden.— July  26th.  300-kw.  converting  plant, 
H.T.  switchboard  and  cables,  mechanical  stokers  and  superheaters, 
for  the  B.C.     See  "  Official  Notices  "  July  1 1th. 

Warrington.— August  6th.  (l)  e.h.t.  feeder  panel  ; 
(2)  earthenware  conduit  for  one  year,  for  the  Electricity  Depart- 
ment.    See  "  Official  Notices  "  to-day. 


CLOSED. 

Bettws-y-Coed.— The  tender  of  Mr.  Osborne  Yale  (£60) 
for  installing  electric  light  at  Bryn  Mawr  Chapel  has  been 
accepted. 

Cheltenham. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Wm.  Cory  &  Son,  Ltd.,  for  Cannop  coal  for  the  electricity 
work',  at  12s.  lid,  per  ton 

Crojdon.— The  T.C.  has  accepted  the  tender  of  Le 
Grand  &  Sutcliffe,  of  London,  for  a  deep-well  pump  for  the  elec- 
tricity works,  at  £435. 

Elland. — The  U.D.C.  received  tenders  from  the  following 

firms  for  the  supply  of  2u  street-lighting  lanterns  : — 

Hinchliffe  Green  Manufacturing  Co. 

British  Thomson-Houston  Co.    (Accepted.) 

Wardle  Engineering  (Jo. 

British  Westinghouse  Co. 

Harry  Moss. 

Drake  &  Gorham. 

The  Electrical  Co. 

Bea6on  Manufacturing  Co. 

Veritys,  Ltd. 

General  E'ectric  Co. 

Electrical  Engineering  and  Equipment  Co. 

British  Economical  Lamp  Co. 

Heston  and  Isleworth. — The  following  tenders  have 
been  received  by  the  Education  Committee  for  installing  electric 
light  at  the  Hounslow  Heath  Schools  : — 

£  B.  d. 

S.  N.  Virgo  (accepted)    72    0    0 

Harris  &  Gubbins 81    5    0 

H.  Beard  &  Co 82    3    B 

R.  Langston,  Jones  &  Co.         84    0    0 

J  McDonald  85    0    0 

Grant  &  Taylor U8    7    6 


Harwich. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Stuart  vV  Moore,  of  Ealing,  W.,  for  the  installation  of  electric  fire 
alarms,  at  £231. 

Lamp  Contracts. — The  Brimsdown  Lamp  Works,  Ltd., 
have  received  the  Brighton  Corporation  and  Bridlington  Corpora- 
tion's annual  contracts  for  supplying  "  Brimsdown-Wirum  "  metallic- 
filament  lamps  for  street  li}j:hting,  &c.  Other  annual  contracts 
received  during  the  past  few  weeks  are  for  the  Great  Eastern 
Railway,  Midland  Railway,  Colchester  Corporation,  Tunbridge 
Wells  Corporation,  and  Bray  U.D.C. 

Leyton. — Mv.  J.  T.  Halsey  having  intimated  to  the 
Urban  Council  that,  in  his  tender  of  £37(i  for  the  electric  lighting 
of  Church  Road  School,  he  omitted  to  make  allowances  for 
contingencies  or  profit,  and  that  the  correct  figure  should  have  been 
10  per  cent,  higher,  or  £414,  the  Council  has  accepted  the  next 
higher  tender,  namely,  that  of  Messrs.  Ryan  &  Son,  of  Leytonstone, 
at  £42."). 

London. — Berwondsp^v. — The  tender  of  the  British 
Insulated  and  Ilelsby  Cables,  Ltd.,  has  been  accepted  by  the  B.C.  for 
supplying  two  eight-way  feeder  pillars,  at  £45  fis.  each  ;  one 
lOway  feeder  pillar,  at  £.")2  Is.  ;  and  one  12-way  feeder  pillar,  at 
£57   138. 

Hf)BN8EY.  —  Messrs.  Herbert  Clarke,  Ltd.,  have  successfully 
tendered  to  the  B.C.  for  the  pupply  of  1,000  tons  of  wharf  slack 
coal  to  the  electricity  department,  at  13s.  5d.  per  ton  ;  and  Messrs. 
Charrington,  Sells,  Dale  &  Co.  for  1,000  tons  of  large  steam  coal,  at 
15s.  lOd.  per  ton. 

Sfalay  States. — Messrs.  Hick-Diesel  Oil  Engines,  Ltd., 
have  received  an  order  for  one  320-B.n  p.  Hick-Diesel  oil  engine  for 
driving  a  generator  at  the  Lahat  Mines,  Ipoh. 

IVewport  (Mon.). — The  tender  of  the  CJeneral  Electric 
Co.,  Ltd.,  has  been  accepted  by  the  T.C.  for  rewinding  the  turbo- 
alternator.  The  tenders  of  Bertram  Thomas  have  also  been 
accepted,  at  £213  and  £56,  for  extra  high-tension  and  low-tension 
switchgear,  with  British  Thomson-Houston  switches  ;  as  well  as  the 
tender  of  Walter  Scott,  Ltd.,  for  100  tons  of  tramway  rails,  at 
£7  153.  per  ton. 

Ramsbottom. — The  Traction  Committee  has  recom- 
mended the  Council  to  accept  the  tender  of  the  Lancashire  Electric 
Power  Co.  for  a  switchboard  at  the  depot  in  Stubbins  Lane. 

Rhyl. — The  Council  has  accepted  the  tender  of  Messrs. 
Foote  &  Milne  for  a  new  overhead  cable  for  lighting  the  marine 
lake  pleasure  grounds. 

.Southampton. — The  T.C.  received  the  following  tenders 

for  wiring  the  School  Clinic  : — 

£  a.  d. 

A.  T.  WeUs  &  Co (accepted)  29    9  0 

W.  Dibben  &  Sons  2J  10  0 

A.  Kingman  &  Co 36    0  0 

I.  Groves  &  Co 45    0  0 

F.  W.Cook  &  Co 49  17  6 

H.  M.  Ashton,  Ltd 69    0  0 

Swansea. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Furneaux  &  Thomas,  at  £77.i,  for  electrically  lighting  the 
Training  College.  Other  tenders  were  received  from  ColUngs 
Bishop,  Ltd. ;  Thomas  &  Evans  ;  Ellis  ^t  Ward  ;  A.  Paxton  it  Co. ; 
Blackburn,  Starling  &  Co.  ;  H.  J.  Cash  &  Co.  ;  Troup,  Curtis  c<c  Co.  ; 
W.  C.  Tackley  &  Co.  ;  Saville  &  Walton  ;  Oliver  Bros.  ;  R.  Alger 
and  Sons. 

Walsall. — The   Corporation  Electricity   Committee  has 

accepted  the  following  tenders  : — 

Harris  Patent  Feed-Water  Filter  (1910),  Ltd.— A  water  softener,  for  £345. 
Norman,  Iitd. — New  steel  and  iron    bunding   for   the    additional    boiler 
house,  for  £3,974. 

Watford. — The  U.D.C.  has  sealed  the  following  con- 
tracts : — 

Union  Electric  Co. — Motor-generator. 
W.  T.  Henley's  Co.,  Ltd.— Cables. 
Electric  Cpnstructicn  Co.— Switchgear, 

West  Bromwich. — The  Electricity  Committee  of  the 
T.C.  has  accepted  the  tender  of  the  Vulcan  Soot  Cleaner  Co.,  Ltd., 
for  a  patent  boiler  cleaner,  at  £81. 

West  Hani. — The  T.C.  has  accepted  the  tender  of 
Messrs.  J  Baker  &  Co.  (Rotherham),  Ltd.,  for  a  supply  of  32-in. 
steel  tires  to  the  tramways  department. 

Winchester. — The  T.C.  has  accepted  the  tender  of  Mr. 
R.  G.  Gilford  for  about  1,000  tons  of  Norton  Hill  slack  coal  for  the 
electricity  works  ;  and  that  of  Bradbury,  Son  &  Co.,  Ltd.,  for  about 
750  tons  of  Camerton  slack  coal. 

Wolverhampton. — The  Corporation   Electricity    Com- 
mittee has  accepted  the  tender  of  Messrs.  Hayward  &  Sons,  at  £87,  ' 
for  the  necessary  steelwork  for  an  ash  hopper. 

Willesden. — The  U.D.C.  has  accepted  the  tender  of 
Mr.  J.  McManus  for  the  erection  of  a  sub-station  in  Acton  Lane, 
Harlesden,  at  £2,037.  From  eleven  tenders  for  a  motor  lorry  for 
the  Electricity  Department,  the  lowest,  that  of  the  Hillman  Motor 
Car  Co.,  Ltd    has  been  accepted 
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FORTHCOMINQ    EVENTS. 


Commercial  Vehicles  Exhibition.-Friday,  July  18ih.     At  11.30  a.m.    At 

Ol.finpia.     Oiicning  by  Prince  Arthur  of  ConnauKht. 
Imperial  Motor  Transport  Conference.— Friday,  July  18th  to  2Cih 

Olympia,  Ijondon. 


At 


NOTES. 
National  Telephone  Co. :   IHstrihiition  of  Assets. — 

Since  thecloeinpr  of  our  legal  procccdinpH  on  page  '.»•"<,  the  Court  has 
given  its  deciBion  in  this  case,  under  which  the  whole  of  the 
remaining  assets,  amounting  to  approximately  JC 1. 1:5 1, 250  will  1>9 
divisible  among  the  deferred  stockholders  only.  Mr.  G.  Franklin, 
the  liquidator,  announcoa  that,  pending  the  result  of  a  possible 
app?al,  he  has  been  authorised  to  make  an  early  distribution  to  the 
deferred  stockholders  of  approximately  i;820,0u0.  This  will  mean 
a  payment  to  them  of  4".  4d.  in  the  £,.  They  have  already  received 
payment  at  the  rate  of  1 53.  in  the  £. 

Half- Watt  Lamps. — It  appears  that  the  half- watt  per 
candle  lamps,  referred  to  in  our  last  issue  as  about  to  be  placed  on 
the  German  market,  do  not  concern  the  ordinary  classes  of  lamps 
of  from  10  to  100  c.P.  The  lamps  in  question  are  of  high  candle- 
power,  about  1.1 '00  C.P.  and  over,  and  are  therefore  intended  as 
competitors  of  arc  lamps. 

Appointments  Vacant. — Charge  engineer  for  the  Erith 
U.D.C.  electricity  department  (40^.);  assistant  electrical  engineer 
for  the  Great  Indian  Peninsula  Railway  Co.  for  the  power  houses 
a^  their  'Parel  and  Matunga  workshops,  Bombay  ;  switchman  for 
Corporation  Road  power  station,  Newport,  Mon.  (2.58.):  electrician- 
Attendant  for  the  County  Asylum,  Rainhill,  nr.  Liverpool  (£50  +  ). 
See  our  "  Official  Notices  "  to-day. 

I.M.E.A. — An  adjourned  meeting  of  the  Association  was 
held  on  Friday  last  at  the  I.E.E.,  at  which  the  new  articles  of 
association,  discussed  on  June  20th,  were  adopted.  The  principal 
object  of  the  meeting,  which  wag  numerously  attended,  was  to 
further  consider  and  discuss  the  proposed  model  general  conditions 
of  contract,  which  matter  was  discussed  in  camera  during  the 
recent  convention. 

The  president,  Mr.  Chattock,  suggested  that  the  proposed  clauses 
should  be  discussed  seriatim.  Alderman  Bruce,  Sunderland, 
noticing  that  the  Press  were  present — an  invitation  having  been 
issued  to  them  by  the  hon.  secretary,  Mr.  Faraday  Proctor — moved 
that  the  mreting  be  held  in  camera^  as  on  the  previous  occasion. 

Mr.  Faraday  Proctor  explained  why  the  Press  should  be  allowed 
to  be  present,  pointing  out  that  the  hon.  solicitor's  advice  had  been 
taken  on  the  matter,  and  Mr.  J,  E.  Edgcome,  the  late  president, 
supported  the  proposal.  Various  speakers  argued  against  this,  in- 
cluding Messrs.  Tapper  (Stepney),  Roles  (Bradford),  and  Dykes 
(Messrs.  HandcDck  &  Dykes),  and  on  a  show  of  hands  it  was 
decided,  despite  the  oflBcial  invitation  to  the  Press,  that  the  meeting 
should  be  held  in  private. 

Annual    Oatings   and    Sports. — The    staff    of   the 

London  United  Electric  Tramways  held  their  annual  sports  at 
Griffin  Park,  Brentford,  on  Wednesday  last  week,  under  the 
presidency  of  Mr.  W.  IVt  Acworth,  chairman  of  the  company.  The 
function,  which  was  capitally  organised,  attracted  over  2,000 
spectators,  who  enjoyed  over  five  hours'  continuous  sport,  the 
finishes  in  many  of  the  events  being  exceedingly  close.  Perhaps 
the  greatest  interest  was  displayed  in  the  tug-of-war  tests,  which 
are  a  feature  of  the  meeting.  In  the  tug-of-war  open  to  tramway 
teams  of  the  United  Kingdom,  for  the  "Lady  Clifton  Robinson  " 
Challenge  Cup,  London  United  (Hanwell)  in  the  first  round  beat 
City  of  Hull  Tramways  by  2  pulls  to  1  ;  London  United  (Fulwell), 
matched  against  Bournemouth  Tramways,  beat  the  visitors  by  2  to  0  ; 
and  in  the  final,  Hanwell  outmatched  Fulwell  by  20.  The  same 
depots  competed  with  similar  success  for  the  "Clifton  Robinson'" 
Challenge  Shield.  Another  interesting  event  was  the  3  miles 
scratch  race  for  the  "Acworth  "  Challenge  Cup,  which  was  won  by 
H.  E.  Palmer,  L.G.O.C.  ;  B.  E.  Tayett,  District  Railway  A. A.,  being 
placed  second,  W.  Hawkins,  London  Electric  Railway  A. A  ,  3rd, 
and  G.  H.  Grice,  London  Electric  Railway  A. A.,  4th. 

Mrs.  Devonshire,  intrcduced  by  the  chairman  of  the  company 
(who  expressed  his  regret  at  the  absence  of  Mr.  J.  Devonshire, 
managing  director),  distributed  the  prizes,  ard  was  thanked  by 
Mr.  J.  B.  Mackinnon,  chairman  of  the  Committee,  for  her  presence, 
and  presented  with  a  charming  bouquet  by  Miss  Purvis.  Amongst 
others  present  were  Messrs.  R.  Smith  (vice-chairman),  A.  H.  Pott 
and  A.  F.  Andrews,  who  ably  discharged  the  duties  of  hon.  secretary. 
The  fine  band  of  the  Metropolitan  Electric  Tramways  played 
selections  during  the  afternoon,  ami  the  proceedings  wound  up 
with  dancing  on  the  lawn. 

The  annual  outing  of  the  White  Electrical  Instrument  Co.  took 
place  on  Saturday  last,  and  a  most  enjoyable  day  was  spent  at 
Burnham-on-Crouch.  The  weather  proving  propitious,  a  de- 
lightful country  walk  in  the  morning  was  followed  by  yachting 
in  the  afternoon.  Dinner  was  served  at  the  White  Hart  Hotel,  and 
the  customary  speeches  followed. 

The  annual  staff  picnic  of  the  St.  Helen's  Cable  and  Rubber  Co., 
Ltd.,  took  place  on  the  12th  inst.,  a  party  of  over  sixty  joining  in  a 
motor  char-a-banc  ride  from  Warrington  through  Delamere  Forest 
to  Chester,  Dinner  was  served  at  the  Hop  Pole  Hotel,  and  a  trip 
up  the  Dee  in  boats  (with  a  motor  launch  for  the  lazier  ones) 
followed.  Tea  was  served  in  al  fre»co  fashion  on  the  banks,  and 
after  visiting  Eccleston  Ferry,  and  participating  in  impromptu 
donkey  races,  the  party  made  the  letuin  by  water  and  road.  Mr.  0. 
Ford  was  in  charge  of  the  arrangements,  which  were  admirably 


carried  ont,  and  the  picnic  tea  itJielf  wsa  toperiatended  by 
Mr.  S.  H.  Lee,  whoue  fertile  mind,  we  are  informed,  adapted  itself 
to  the  problemk  of  makioK  bricks  without  straw  that  occaaionally 
occur  on  picnics. 

The    Kehin    Window    in    Wfstmin.ster    Al»l»py, — 

The  memorial  window  to  Lord  K>;lvin  which,  aa  already  itatcd, 
has  been  subscribed  for  by  British  ai.'l  .^  rneri'.-an  etitrineen,  and  of 
which  we  gave  some  particulars  last  week,  was  dedicated  on 
Tuesday  afternoon  by  the  Dean  of  Weetminster  in  the  pretence  of 
a  very  large  and  representative  gathericg  of  entn^ieers  and 
scientists  of  eminence.     These  inc!"  lidenta  and  others  from 

all   the   well-known   engineerine  i  ,q»  (Mr.  Daddell  repre- 

senting the  I.E  E.),  as  well  as  Sir  J.  Lurmor,  Sir  W.  Crookea,  ."iir 
J.  A.  Ewing,  Dr.  J.  T.  Bottomley,  Sir  Uoaglas  Fox.  Mr,  Alex. 
Siemens,  Sir  Henry  Mance,  Prof.  G.  Carey  Foster,  Prof.  S.  P. 
Thompson,  A:c.  Before  proceeding  with  the  dedicatory  service  an 
addreps  was  delivered  by  the  Dean  relating  to  some  of  the  oot- 
standi^g  features  of  Kelvins  career  and  character. 

Inquiries. — A  correspondent  wants  particulars  and  pria-n 
of  automatic  and  semi-automatic  coil-winding  machine*  for  larg<> 
and  small  wires,  suitable  for  winding  all  kinds  of  fi»-ld  coils  ard 
solenoids.     An  electric  type-metal  melting  apparatus  is  inquired  for, 

Bedford  Strike  Ended. — It  'm  reported  that  the  strike 

at  the  works  of  Messrs.  W.  H.  Allen,  Son  A:  Co.,  at  Bedford,  came 
to  an  end  on  14th  inst.,  when  abont  1,00"  men  returned  to  work. 
It  is  stated  that  the  A.S.E.  advised  the  men  to  return  without 
the  three  men  who  had  l>een  dismissed. 


OUR    PERSONAL    COLUMN. 


The  Kdiiors  invite,  electrical  eTigineert,  whether  co^nnected  tcrUh  ths 
technical  or  the  commercial  tide  of  the  profestwn  and  industry, 
also  electric  tramway  and  railway  officialt,  to  keep  readert  of  the 
Elsctbical  Review  posted  as  to  their  morements. 

Central  Station  OflBcials.-Mu.  A.  0.  BrcKiyoHAM, 

A.M.I.E.E.,  recently  representing  Messrs.  Siemens  Bros.  Dynamo 
Works,  in  London,  left  yesterday  for  the  Argentine.  Mr.  Backing- 
ham  will  represent  Messrs.  McCarter  &  Kerr-Bock,  consulting 
engineers,  on  the  important  engineering  works  being  carried  oat  by 
the  Hidro-Eleclrica  de  Tucuman. 

In  the  annual  report  of  the  working  of  the  Wolverhampton 
Corporation  electric  light  undertaking  the  Committee  expre*j  their 
high  appreciation  of  the  verj'  valuable  services  rendered  by 
Mr.  Shawfield  during  the  past  17  years.  The  present  efficient 
state  of  the  undertaking  affords  in  itself  the  best  evidence  of  his 
able  and  successful  management.  Mr.  Shawfield  carries  with  him 
the  best  wishes  of  the  Committee  in  his  new  sphere  of  latxjur.  The 
present  engineer,  Mr.  Allen,  has  made,  adds  the  Committee,  an 
excellent  start,  and  they  feel  confident  he  will  make  a  worthy 
successor  of  Mr.  Shawfield. 

The  appointment  of  Mr.  W.  A.  JoYSSOX.  referred  to  in  our  last 
issue,  is  that  of  foreman  fitter  (not  mechanical  engineer)  at  the 
St.  Helen's  elpotricity  works. 

Mr.  L.  E.  Co.mley  has  resigned  his  post  on  the  staff  of  the 
Devonport  Corporation  Electricity  Works,  in  order  to  take  up  the 
post  of  publicity  engineer  to  the  Torquay  Corporation  electricity 
works. 

Mr.  L.  C.  Hopkixh,  assistant  mains  superintendent  of  the  Swan- 
sea undertaking,  is  to  be  granted  an  honorarium  of  £5  for  extra 
work  per  forme  1 1  by  him  in  connection  with  the  duties  of  mains 
superintendent  prior  to  the  appointment  of  Mr.  J.  B.  Sparks  to  that 
position. 

The  Willesden  U.D.C.  has  decided  to  advance  the  salary  of  the 
chief  electrical  engineer,  Mr.  A.  W.  Blake,  by  £100,  in  increments 
of  £50  now,  and  £ro  on  April  1st,  l'.U4. 

General. — A  dinner  and  smoking  concert  was  held  on 
Friday.  July  4th,  at  the  Queen's  Hotel,  Cardiff,  to  bid  farewell  to 
Mr.  a.  E.  Grant,  late  manager  of  the  Cardiff  office  of  the  British 
Insulated  and  Helsby  Cables,  Ltd.,  who  was  leaving  the  district  to 
take  up  the  managership  of  the  Canadian  British  Insulated  Co., 
Ltd.  The  chair  was  t^ken  by  Mr.  Morle>  New,  deputy  electrical 
engineer  of  Caidiff.  In  proposing  the  toast  of  "Our  Gneat, "  Mr. 
New  commented  upon  the  good  spirit  which  prompted  so  many  of 
Mr.  Grant's  competitors  to  be  present,  and  of  the  able  way  in 
which  hehad  handled  the  business  of  the  district,  making  for  himself 
many  private  as  well  as  business  friends.  Mr.  New  then  presented 
to  Mr.  Grant,  on  l)thalf  of  many  friends,  a  leather  suit  case,  a 
bowl  case,  and  a  gold  bangle  watch  for  Mrs.  Grant.  The  toast  was 
seconded  hj  Mr.  Dalley.  Mr.  Grant's  late  position  in  Cardiff  is 
being  filled  by  Mr,  F.  Wyndham  Lewis,  who  has  for  some  years 
acted  as  his  assistant. 

Hearty  congratulations  to  the  Lord  Mayor  of  Liverpool  upon  the 
honour  conferred  upon  him  by  the  King  on  the  occasion  of  His 
Majesty's  visit  to  Liverpool  last  week.  Sib  J.  S.  Harmood 
Banner,  M.P.,  is  a  director  of  the  British  Insulated  and  Helsby 
Cables,  Ltd.,  the  Midland  Electric  Corporation  for  Power  Distribu- 
tion, Ltd.,  the  Automatic  Telephone  Manufacturing  Co.,  and  a 
number  of  other  electrical  companies. 

The  Mininff  Eiujineering  Iteriew,  Melbourne,  says  that  Mb. 
Harold  W.  Smith  has  been  appointed  engineer  in  charge  of 
electrical  work  under  the  Home  Affairs  Department. 

Mr.  W.  E.  Hart,  who  has  just  been  elected  tovni  clerk  of 
Sheffield,  had  been  for  the  past  six  years  solicitor  to  the  Natioaal 
Telephone  Co, 
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Mr.  Stanley  L.  B.  Lines^  manag-inp  director  of  the  Chamberlain 
and  Hookham  Meter  Co.,  Ltd.,  Canada,  is  due  to  arrive  in  England 
this  week  on  his  annual  visit  to  headqunrters. 

Mr.  a.  M.  Simpson  is  proceedinof  to  Pelotas,  Rio  Grande  do  Sul, 
South  America,  as  resident  engineer  on  the  electrical  undertakin;?, 
on  behalf  of  Messrs.  Kincaid,  Waller,  Manville  &  Dawson,  con- 
sulting: enfrineers,  of  Westminster,  havingf  severed  his  connection 
with  the  Brush  Co.,  with  which  firm  he  has  been  connected  for  the 
past  seven  years  as  their  apent  and  enjrineer  in  India. 

Mr.  E.  Goolding,  who  has  been  for  the  last  seven  years  in  the 
electrical  department  of  the  L.C.C.  Tramways,  has  rejoined  the 
British  Thomson  Houston  Co.  and  is  sailing'  on  24th  inst.  for  the 
Argrentine  in  connection  with  railway  electrification  work.  Mr.  E. 
Gooldingr  was  with  the  B.T.H.  Co.  during  the  N.  E.  Railway 
Co.'s  electrification  scheme,  and  previous  to  that  he  was  in  the 
Electrical  Department  of  G.  N.  Railway  Co.  U). 

On  the  occasion  of  his  marriage  at  Melbourne  (Derbyshire)  on 
July  8th  to  Miss  Al'ce  Gregory,  Mr.  Maurice  Edward  Fox  was 
presented  with  a  silver  entree  dish  bv  his  colleagues  and  the 
emplojos  at  the  Edison  Accumulator  Works,  London,  and  with  a 
silver  epergne  by  the  firm  of  Thos.  A.  Edison,  Ltd. 

The  Erenlmj  Standard  understands  that  although  the  report  of 
Sir  Alexander  Kings  coming  retirement  is  unauthorised,  it  is 
substantially  correct,  and  that  he  will  vacate  his  post  of  Secretary 
to  the  Post  Office  very  soon.  On  inquiry  at  the  Post  Office  our 
contemporary  was  informed  that  Sir  Alexander's  retirement  had 
been  pending  for  some  time.  Sir  Alexander  became  Secretary  to 
the  Post  Office  in  1911,  having  previously  served  as  assistant 
secretary  from  190S  to  1905.  The  post  carries  with  it  a  salary 
of  £l,7.i0. 

Sir  Henry  Norman  has  gone  to  Vienna  on  behalf  of  the  Wire- 
less Committee,  of  which  he  is  chairman. 

Obituary , — We  regret  to  read  in  the  Times  "Draths" 
columns  that  Mr.  William  Francis  Melhuish,  late  Deputy 
Director-General  of  Telegraphs,  India,  passed  away  at  Folkestone 
on  July  5th  at  the  age  of  71  years. 

Mr.  R.  Hind. — The  death  occurred  on  Monday  of  Ald.  Richard 
Hind,  J. P.,  a  leading  resident  of  Stockton-on-Tees,  and  who  had 
for  many  years  been  the  principal  of  the  firm  of  Hind  &  Son,  elec- 
trical engineers.  Little  Brown  Street.  The  deceai^ed  was  in  his 
7oth  year.  He  was  the  eldest  son  of  the  late  Mr.  John  Hind, 
founder  of  the  business,  in  which  he  served  his  appr^aticeship,  and 
to  which  he  succeeded  on  his  father's  retirement.  He  was  a  lead- 
ing public  man,  having  participated  in  local  government  work  for 
38  years. 


CITY    NOTES. 


EJmuodson's  Electricity  CorporatioD,  Ltd. 

The  annual  meeting  was  held  on  Thursday  last  week  at  Salisbury 
House,  London  Wall,  EC. 

Mr.  p.  D.  Tuckett,  who  presided,  in  proposing  the  adoption  of 
the  report  (see  Electrical  Review,  page  26),  said  he  hoped 
to  be  able  to  satisfy  the  shareholders  that  substantial  progress  had 
been  made  during  the  past  year.  Dealing  with  the  profit  and  loss 
account — that  of  dividends  and  interest  received  and  accrued  was 
sub-divided  under  three  heads.  The  first  item,  that  of  dividends 
and  interest  from  investments  in,  and  advances  to,  subsidiary  and 
other  companies,  showed  the  comparatively  large  increase  of 
£4,704,  an  increase  which  was  all  the  more  gratifyirg  in  view  of 
the  dislocation  of  business  and  the  heavy  expense  directly  and  in- 
directly resulting  from  last  year's  coal  strike.  Their  coal  bill 
alone  increased  by  over  £8,0(iit,  compared  to  what  it  would  have 
been  had  prices  remained  the  same  as  in  the  previous  year,  and  in 
a  good  many  instances,  and  for  some  considerable  'ime,  this  increase 
in  price  was  accompanied  by  a  deteriora'ion  in  quality.  In  face 
of  this  heavy  burden,  he  thought  they  would  agree  that  the 
increased  profit  of  £12,414,  whioh  enabled  the  subsidiary  com- 
panifs  to  make  them  an  increased  distribution  of  £4,704,  was 
eminently  satisfactory.  The  second  and  third  sub- divisions,  viz., 
dividends  and  interest  from  investments  in  British,  Colonial  and 
railway  stocks,  and  from  temporary  loans,  &c.,  showed  a  reduction 
of  £1,216,  owing  to  the  realisation  of  the  investments  end  the 
reduction  of  the  loans  in  connection  with  the  redemption  of  the 
prior  lien  debenture  stock,  the  interest  on  that  stock  being  more 
than  correspondingly  reduced  from  £2,870  to  £775.  The  gross 
trading  profit  had  decreased  by  £2,816,  from  £11,678  to  £8,861, 
but  inasmuch  as  this  decrease  was  entirely  attributable  to  the 
smaller  capital  expenditure  of  the  subsidiary  companies — the  profits 
of  the  private  lighting  department  having  increased — and  as,  more- 
over, this  trading  profit  was  one  which  they  at  present  regarded  as 
only  to  a  small  extent  available  for  distribution,  it  was  not  a 
feature  which  caused  them  any  concern.  The  loss  on  working  the 
local  authority  and  other  undertakings  was  reduced  by  £2,029,  a 
decrease  which  was  aU  the  more  satisfactory  in  that  it  followed 
on  a  decrease  of  £l,08(i  in  the  previous  year.  The  past  year's 
improved  results  were,  however,  only  partly  accounted  for 
by  the  increased  working  profit  of  these  undertakings. 
To  the  extent  of  £750  they  were  due  to  their 
acquisition  of  the  Frome  undertaking  and  the  consequent  change 
in  the  form  of  the  accounts.  Administration  expenses  were 
£1,145  up,  owing  principally  to  the  increase  in  the  directors'  fees 
in  accordance  with  the  resolution  passed  in  June  last  year,  the 
increase  in  the  other  items  being  due  to  the  Insurance  Act 
payments  and  to  the  normal  growth  of  the  basiness.    There  was  a 


reduction  of  '£2,095  in  the  prior  lien  debenture  stock  interest 
consequent  on  the  redemption  of  that  stock,  and  in  future  the 
item  would  no  longer  appear.  Interest  on  the  first  mortgage 
debenture  stock  was  less  by  £86,  the  redemption  provision  being 
c.irrespondingly  increased.  The  premium  and  expenses  on  re- 
demption of  the  prior  lien  debenture  stock,  £1,206,  was  an  entirely 
special  item,  which  might  perhaps  have  been  more  appropriately 
charged  direct  to  reserve,  but  as  they  were  proposing  to  carry  a 
larger  amount  to  reserve,  its  allocation  was  a  matter  of  no  real 
moment.  The  net  result  of  the  year's  business  was  that  they 
showed  a  net  balance  of  £18,900  compared  with  £16,114  a  year 
ago,  an  increase  of  £2,785  ;  or,  disregarding  the  special  item  of 
£1,206,  to  which  he  had  just  referred,  and  the  drop  of  £2,816  in 
the  gross  trading  profit,  which  for  the  reasons  he  had  mentioned 
was  of  no  real  importance,  an  increase  of  £6,807.  Having  regard 
to  the  difficulties  with  which  they  had  had  to  contend  and  to  the 
fact  that  the  only  direct  benefit  they  now  derived  from  the 
increased  profits  of  the  Urban  Company  was  in  the  form  of  a  com- 
paratively small  amount  of  additional  interest  on  further  advances 
made  to  them,  he  thought  they  might  consider  this  result  quite 
satisfactory.  During  the  past  year  the  additional  interest  derived 
from  the  Urban  Company  amounted  to  £1,;!57  out  of  a  total 
•increased  profit  of  £6,616,  the  whole  of  which  would  have  been 
reflected  in  th^^ir  accounts  prior  to  the  expiry  of  the  guarantee  two 
years  ago.  Fortunately,  active  trade  and  a  miserable  summer 
enabled  them  more  than  to  counteract  the  adverse  in- 
fluences with  which  they  had  to  contend,  but  it  was  only  by  the 
most  unremitting  attention  that  the.=ie  improved  results  had  been 
attained.  Of  the  balance  of  £18,900,  the  dividei^d  on  the 
cumulative  preference  shares  absorbed  £12,000.  leaving  £6,^00 
which  they  proposed  to  carry  to  reserve.  They  believed  the 
company  to  be  now  fairly  launched  on  a  course  of  steadily  increasing 
prosperity,  but  it  still  behoved  them  to  proceed  with  the  utmost 
caution  if  they  were  to  avoid  any  untoward  setbacks.  What  they  all 
desired  and  aimed  at  was  to  restore  to  the  non-cumulative  preference 
shares  their  cumulative  rights  at  the  earliest  possible  moment, 
and  the  quickest  and  surest  method  of  attaining  that  end  was  to 
proceed  slowly  and  avoid  any  risk  of  straining  their  resources. 
In  the  balance  -  sheet,  the  share  capital  was  now  shown 
in  its  reorganised  form,  with  the  ordinary  reduced  and  the 
preference  split  into  cumulative  and  non-cumulative,  whilst  on  the 
other  side  the  assets  had  been  written  down  by  £366,838,  the  item 
of  goodwill,  which  stood  at  £25,000  in  the  last  Isalance-sheet, 
having  been  entirely  eliminated,  not  because  they  considered  the 
goodwill  of  the  business  to  be  valueless,  but  because  they 
felt  it  was  much  better  to  get  rid  of  an  intangible 
item  of  this  kind  whilst  they  were  dealing  with  the  situation. 
Proceeding  to  explain  the  terms  on  which  the  corporation  had 
acquired  the  Frome  undertaking,  he  sa  d  that  they  were  simply 
stepping  into  the  shoes  of  the  Frome  Urban  District  Council  and 
excluding  the  free  wiring  and  other  capital  found  by  them,  were 
acquiring  for  £47,000  what  cost  them  i:55,000.  Other  items  which 
showed  considerable  variation  from  a  y  ar  ago  were  work  in  pro- 
gress and  the  liquid  assets,  temporary  loan  and  cash.  Osving  to 
the  completion  of  a  very  large  contract  during  the  year,  the 
amount  of  work  in  progress  had  dropped  nearly  £11,000,  whilst 
the  liquid  assets  showed  a  shrinkage  of,  approximately,  J;30,(>00. 
A  year  ago  they  totalled  to  over  £66,0o0,  whereas  this  year  they 
were  little  more  than  £27,000.  He  might  tell  them  that  it 
had  been  no  easy  matter  to  provide  for  the  capital  require- 
ments of  their  various  subsidiary  companies,  as  they  had  done 
during  the  paftfive  years  to  the  extent  of  several  hundred  thousand 
pounds,  and  it  was,  therefore,  with  considerable  reluctance  that 
they  felt  bound  to  save  them  an  extra  interefct  charge  of  £2,360 
per  annum  by  redeeming  the  prior  lien  debenture  stock  last  July, 
la  regard  to  the  &ubsi<^iafy  companies,  speaking  generally,  the 
progress  was  gooi.  With  a  3  per  cent,  increase  of  £83,£o8  in 
capital  expenditure,  the  profits  had  increased  £12  414  or  9  per  cent., 
a  yield  on  the  additional  capital  of  15  per  cent.,  which  would 
have  been  23  per  cent,  hit  for  the  increase  in  the  price  of  coal. 
For  the  two  previous  years  the  coiresponding  increases  were  for 
1911  £8,721,  a  7  per  cent,  increase,  yielding  9  per  cent,  on  the 
extra  capital  for  the  year,  and  for  1910  £6,330,  a  5  per  cent, 
increas-^,  yielding  7  per  cent.  On  the  extra  capital  for  the  year. 
The  improvement,  therefore,  had  been  steadily  progressive.  The 
connections  had  increased  by  the  equivalent  of  no  less  than  161,782 
33-watt  lamps,  as  compared  with  126,522  for  1911  ;  lo7,299  for 
1910;  and  88,935  for  1909.  This  represented  an  11  per  cent, 
increase  fo-  the  year,  and  afiforded  the  best  possible  evidence  of  the 
healthy  condition  of  the  business  and  of  the  activity  with  which 
it  was  being  pushed.  Every  year  an  increasingly  large  proportion  of 
the  connections  was  for  power,  but  except  that  they  might  be 
affected  to  a  greater  extent  by  periods  ofsla^k  trade,  there  was 
nothing  unsatisfactory  in  this  feature.  The  output  showed  a 
correspondingly  enlarged  increase  of  over  6,5oO.OOO  units,  the 
lighting  units  having  increased  6  per  cent,  and  the  power  units 
fo  per  cent.  The  average  price  for  lighting  was  JTd.,  and  for 
power  Id.  with  a  combined  average  of  2d.,  the  extra  units  sold 
during  the  year  having  realised  an  average  of  113d.  per  unit. 
The  only  other  matter  to  which  he  need  allude  was  the  progress 
of  the  Lancashire  Power  Co.  For  the  past  year  it  realised  a  profit 
of  £15,000,  against  a  profit  of  about  £11,000  f'r  1911,  practically 
no  profit  for  1909  and  a  loss  of  over  £4,000  for  1908,  whilst  for  the 
current  year  its  profits  should  fall  not  far  short  of  £20,000,  so 
that  here  also  steady  progress  was  being  made  with  much  more 
encouraging  prospects  than  at  one  time  appeared  probable.  Gene- 
rally, their  progress  and  prospects  were  satisfactory  and  en- 
couraging, and  though,  as  he  had  on  previous  occasions  explained, 
their  progress  was  bound  to  be  somewhat  slow  owing  to  the 
character  of  the  business,   there  was  little  to  oomplain  of  in  a 
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development  M  hich  had   converted   a  profit  of  £20,000  five  years 
ago  into  the  profit  of  nenrly  £45,000  shown  this  year. 

Mb.  a.  a.  Campbell  Swinton  seconded  the  motion,  and  the 
report  was  adopted  without  discuBsion. 

Genfral   Electric  Co.,  Ltd. 

Thf:  annual  meeting  was  held  at  the  Cannon  Street  Hotel,  E.G., 
OD  Thursday  of  last  week,  Mr.  H.  Hirst  presiding. 

The  Chaik.man,  in  moviup:  the  adoption  of  the  report  (see 
Electrical  Review,  pae:e  70),  paid  that  they  were  once  more 
in  the  fortunate  position  of  having  a  report  which  nhowed  satis- 
factory prtgress.  The  net  trading  profits  and  income  from  invest- 
ments amoui.ted  to  £145,261  as  against  £1:^:5,564,  to  which  must  be 
added  the  b.Jance  brought  forward,  namely,  £32,050,  as  against 
£12  214,  whi.  h  gave  a  total  of  £177,311  as  against  £14  5,777,  to  be 
dealt  with.  The  interest  on  preference  shares  would  in  future 
years  amount  to  £24,000.  This  year  the  amount  claimed  by  the 
preference  shires  was  only  £19,878  as  the  new  issue  of  these  shares 
last  year  had  only  been  paid  up  gradually  throughout  the  period 
under  review.  The  expenses  of  the  new  issue  were  £10,275,  and 
they  proposed  to  write  them  off  out  of  this  year's  results.  They 
were  glad  that  in  spite  of  this  they  could  put  to  reserve  the  sum 
of  £30,000,  and  beside  this,  they  proposed  to  create  a  new  kind 
of  reserve  under  the  heading  of  "StafiF  Benevolence,"  for  which 
they  put  a^ide  conditionally  this  year  £3,000.  This  was  a  new 
feature  in  the  balance  sheet.  The  company  had  been  in  existence 
approximately  2G  years,  although  only  since  1900  in  its  present 
form.  It  counted  among  its  staff  a  goodly  number  of  members 
who  had  been  in  its  service  various  periods  from  10  to  25  years. 
It  was  not  given  to  every  member  of  a  big  organisation  to  draw  a 
salary  which  enabled  him  to  make  provision  for  old 
age.  They  proposed  to  study,  within  the  next  few 
years,  whether  something  in  the  way  of  a  contribu*^ory 
sunerannuation  fund  might  not  be  started,  and,  if  found  possible, 
they  wished  to  send  it  into  existence  with  a  sound  start-(  ff. 
Whether  or  not  they  might  succeed  in  so  ambit  ous  a  scheme  he 
could  not  predict  to-day,  but,  in  any  case,  one  thing  was  certain, 
each  year  that  went  by  brought  them  nearer  to  the  time  when 
demands  fn  them  were  certain  to  arise,  and  they  thought  it  only 
proper  to  provide  in  some  form  or  other  a  fund  so  that  they  should 
not  be  found  unprepared,  and  not  be  influenced  in  their  grants 
during  possible  periods  of  momentary  depression.  They  proposed 
to  pay  10  per  cent,  on  the  ordinary  shares,  as  against  7i  per  cent, 
last  y<  ar.  He  thought  that  students  of  their  balance-sheet  during 
the  las-t  10  years  would  admit  that  the  ordinary  shareholders  had 
pursu  d  a  most  unselfish  policy  in  the  past.  They  had  been  satis'fied 
with  5  per  cent,  for  a  considerable  period,  and  with  7i  per  cent,  for 
the  1  st  year.  Their  principle  aim  had  been  to  make  the  company's 
position  sound,  rather  than  to  claim  big  dividends  for  themselves. 
Now  that  loose  plant,  tools,  patterns  and  sundry  utensils  were 
written  down  to  £1,  fixtures  and  installations  also  to  £1,  goodwill 
and  jatents  to  the  same  figure,  freehold  lard  and  buildings  to 
£193,756,  fixed  plant  and  machinery  to  £76,50()  (and  by  a  recent 
valuation  the  last  two  figures  had  been  fhown  to  be  over  £100,0(iO 
less  than  actual  value),  tley  felt  they  were  justified  in  returning  to 
the  dividend  which  they  used  to  enjoy  before  they  started  their  big 
manufacturing  enterprises.  Stock-in-trade  and  sundry  debtors 
had  increased  by  £87,290  and  £62,211  respectively,  but  he 
could  assure  them  that  these  increases  were  quite  in  propor- 
tion to  the  greatly -increased  sales  the  company  had  effected. 
A  f»w  words  in  explanation  of  their  investments  standing  at 
£293,447  was  desirable.  It  was  likely  that  this  figure  would  still 
increase  during  the  next  few  years  without  anj  immediate  propor- 
tionate return.  This  it(m  might  be  divided  under  four  headings  : 
First,  investments  in  sundry  works.  Certain  of  their  manu- 
facturing departments  producing  specialities  had  been  turned,  for 
purposes  of  policy,  into  separate  companies  in  most  cases,  so  that 
they  could  take  as  partners,  experts  in  specific  lines.  He  referred 
in  particular  to  their  telephone,  conduit  and  lamp  works.  These 
were  entirely  under  their  control,  and  their  investments  under  this 
heading  amounted  to  approximately  £100,000,  The  second  item, 
trading  companies  abroad,  consisted  of  the  General  Electric  Com- 
panies of  South  Africa,  Australia,  India,  China,  Argentine,  France, 
Spain  and  Belgium.  Some  of  these  had  ttarte^d  contributing  towards 
their  dividend,  others  had  very  considerable  establishment  charges  to 
their  debit,  and  would  only  contribute  towards  revenue  when  tbose 
establishment  charges  had  been  wiped  off  out  of  profits.  The 
money  invested  in  those  companies  was  about  £160,000.  Regard- 
ing their  investments  in  electrical  supply  companies,  most  of  these 
were  managed  by  them,  and  included  the  following  undertakings  : 
Madeira,  Uitenhage,  Bogota,  Frinton,  Barbadoes  and  Macclesfield. 
A  number  of  those  undertakings  were  already  paying  8atisfactt"-y 
dividends,  others  were  of  such  recent  beginnings  that  for  the  next 
year  or  two  they  would  play  a  larger  part  in  the  company's  capital 
expenditure  than  in  giving  returns  under  irccine  from  investment. 
Eith  one  of  them,  however,  had  been  embarked  en  only  after 
careful  thought  and  deliberation,  and  they  had  reason  to 
balieve  that,  with  modest  capital  expenditure,  each  would, 
in  due  course,  become  a  profitable  inve^tment.  Regarding 
the  item,  sundry  investments,  seme  £10,o0o  or  £]2,ot>0 
were  small  ventures  found  desirable  in  the  course  of 
trading,  but  whether  they  were  already  dividend-earning 
or  not,  they  all  contributed  in  a  lesser  or  greater  degree  towards 
the  increased  trading  profits.  The  jear,  as  a  whole,  had  not  been 
without  its  diflBcultiee.  They  had  borne  the  first  brunt  of  the 
National  Insurance  tax,  amounting  to  £3,000  or  £4,0oo  ;  they  had 
suffered  greatly  through  the  effects  of  last  year's  coal  and  railway 
Etrikea.  A  consequence  of  those  rnfortunnte  strikes  during  a 
period  which  throujifhoiit  the  world  was  one  of  unprecedented 


enterprine,  was  great   stagnation  in  the  enpplj  of  raw  materia), 
and  all  prices  were  confiderably  above  the  average  :  copper,  iron, 
coal,    lead  — everything   during    the  la«t  year   setmed   to   have  an 
inflated   value.     There   wan    latxiur  unrest  and  a  great 
securing  efficient  mfn  in  nkilled  trades.     At  the  pre- 
that  sympt/  m  of  labour  unrest  wan  still  very  much  to  the  front. 
Some  50." ton  men  were  out  on  strike  :n  the  Midlands  to-day,  and 
their   own   people  were  out  l&^t  month  for  over  a   fortnight.     Ue 
was  pleased  to  say  that  they  had  now  returned  to  work.     We  r     * 
not  for  this  uncertain  state  of  affairs  the  oatlock  in  the  eUct: 
indufetry   continued   to   Ije  hopeful.     There  wai  an  ever- ir 
demand   for   'dectrical    power  for  use  in  small  and  bin  ii 
Every   day    brought    forward   some   new    ufeful   apparatus  v. 
brought  electricity  moje  and  more  into  the  service  of  man.     1;..^ 
were  on  the  threshhold  of  a  big  development  in  electrical  beatmg 
and    cooking.      The    greater    perfection    of   tungsten  lampr.   of 
which  their    Osram   was  so   prominent    a  type,    wan   giving   the 
electric    light    a     renewed    stimulus    in     its    fight   against    ga". 
Thousands  of    the   most    able  minds  were    occufied    in   evolving 
newer   and    stiU  more   efficient    illuminantc    and  sacceM   seemed 
very  probable.     The  development  of  wireless  telegraphy  and  tele- 
phony was  making  rapi'l   strides  :  the   electrifieation  of  railways 
was  coming  fast.     A  moment's  thou.-ht  must  give  the  assurance 
that  a  company  such  as  theirs,  inter*  steel  in  every  branch  of  elec- 
trical engineering,  keeping  a  watchful  eye  on  every  new  manifeeta- 
tion  of  electrical  activity,  must  see  a  bright  future  in  those  new 
and  far-stretching  vistas  of  useful  work  and  progress, 

Mu  E.  G.  BY.ve;  sec  mded  the  motio-^,  ami  the  report  was  adopted, 
Messrs,  F.  S,  Sells  and  L.  G,  Byng  were  re-elected  directors. 


Electric  Construction  Co.,  Ltd. 

The  twentieth  annual  general  meeting  was  held  on  Tuesday,  July 
15th,  at  Winchester  House,  EC,  Mr,  P.  E.  Beachcroft  in  the  chair. 
The  Chairman,  in  proposing  the  adoption  of  the  report  (-^ee 
Electrical  Review,  page  69),  after  referrirg  with  regret  to 
the  death  of  Sir  Irving  Courtenay,  the  late  chairman,  said  he  waa 
very  pleased  that  the  hope  expressed  by  his  predecessor  last  year, 
that  they  would  be  able  to  submit  a  better  report  this  yi  ar,  had 
bpen  fulfilled,  the  net  profit  having  increased  frcm  £2'\:{t>4  to 
£27,501.  The  works  had  been  fully  employed  and  better  prices 
had  prevai'ed.  They  had  been  able  to  handle  an  increastd  output 
at  comparatively  little  additional  cost  in  the  way  of  fixed  factoiy 
charges,  and  the  profit  and  loss  account,  therefore,  got  the  full 
benefit  of  the  improved  trade  conditions.  The  gross  profit  npcn 
manufacturing  and  contracting  showed  an  increase  of  £8.954,  but 
interest,  dividends.  Ace,  had  prcdrced  £311  less,  owing  to  their 
having  realised  part  of  their  holding  in  the  Madras  tramways.  The 
net  increase  on  the  credit  side  of  the  profit  and  loss  account  was 
£8,643,  On  the  debit  side  of  that  account  there  was  a  saving  in 
debenture  interest  of  £290,  General  charges,  however,  increased  by 
£1,854,  This  was  due  partly  to  increased  expenditure  incidental  to 
a  larger  output,  and  partly  to  contributions  under  the  Xalional 
Health  Insurance  Act.  They  had  experienced  little  difficulty  in 
the  administration  of  the  Act,  but  it  was  too  early  to  judge  whether 
employers  would  benefit  by  increased  efficiency  on  the  part  of  their 
employes,  as  was  claimed  by  its  promoters.  Directera'  fees  show»d 
a  reduction  of  £225,  the  number  of  directors  being  one  les^s  Xhtn 
formerly.  Maintenance  of  plant  and  buildings  had  increaj-td  £  16?. 
The  net  increase  on  the  debit  side  of  the  profit  and  loea 
account  was  £1,507,  leaviiig  an  increase  of  profit  .  for  the 
year  of  £7,136.  The  net  profit  amounted  to  £27,501,  pins  £.5,694 
brought  forward,  making  £33,194  available  for  distribution.  The 
directors  recommended  that  this  amount  should  be  appropriated  as 
follows  : — Dividend  of  7  per  cent,  per  annum  on  the  preference 
shares,  £4,395  ;  dividend  of  5  per  cent,  per  annum  on  the  ordinary 
shares,  £11,210  ;  transfer  to^^neral  reserve  fund,  £10.691  ;  leaving 
a  balance  to  be  carried  forward  to  next  account  of  £6.>;'9.  Turning 
to  the  balance-sheet,  on  the  assets  side,  there  was  only  <>ne  item  to 
which  he  need  refer,  viz.,  shares  in  other  companies.  Dunng  the 
year  they  sold  a  small  part  of  their  holding  in  tho  Madras  Electric 
Tramways  (1904),  Ltd.  Their  holding  in  that  concern  now  consists 
entirely  of  6  per  cent,  prefcence  shares,  which  they  had  decii'ed  to 
hold  as  an  investment.  These  shares  were  now  quoted  en  the 
Stock  Exchange,  and  they  had  therefore  transferred  the  value  of 
this  holding  from  "shares  in  other  compauMs"  to  "investments," 
increasing  the  amount  of  the  latter,  at  market  value,  to  £29,887, 
The  greater  part  of  the  reserve  fund,  amounting  to  £46,0(0,  was 
invested  outside  the  business,  and  the  whole  of  the  securities  being 
of  a  marketable  nature,  their  financial  po.'ition  was  therefore 
greatly  strengthened.  In  pursuance  of  the  policy  intimated  last 
year,  they  had  redeemed  £12,700  of  their  4  per  cent,  debenture 
stock  reducing  the  amount  cutstandirg  to  £170,000.  IVal  ng 
with  the  position  generally,  they  were  ertitled  to  congratnltte 
themselves  upon  the  progress  of  the  past  three  of  four  years,  an  I 
he  did  not  hepita*e  to  say  that  on  no  previous  occasion  had  they 
presented  a  balance-sheet  of  a  more  satisfactory  character.  Their 
improved  position  was  due  in  a  large  measure  to  unremitting 
attention  to  costs  of  produttiin.  To  this  end  the  board  had  con- 
sistently supported  the  management  by  sanctioning  the  installation 
of  modem  tools,  the  p'ovisicn  for  depreciation  being  year  by 
year  expended  on  new,  up-to-date  appliances.  They  h»d 
also  had  the  services  of  a  staff  second  lo  none  in  skill 
and  assiduity,  and  further,  they  had  erjoyed  complete  har- 
mony with  the  general  body  of  their  workpeople.  The 
electrical  industry,  in  his  opinion,  had  only  touched  the  frirf  e 
of  the  future,  and  he  believed  they  were  on  the  threshold  of  tn 
era  of  prosperity  in  the  industry  gtnerally.  In  their  own  ca'»e  they 
hil  the  advantage  of  having  U  eir  plant  so  up-to-date  tha*^  tliy 
wer«  able  to  compete  for  any  work  which  came  along.      In  his 
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judsrment  the  electrical  machinery  would  bg  the  motive  power 
of  the  world  in  the  future,  and  they  were  there  to  pick  up  any  busi- 
ness which  came  their  way.  When  they  came  to  realise  the  enormous 
amount  of  work  that  there  was  to  be  carried  out  by  the  various 
electrical  companies  in  this  country  alone  and  the  comparatively 
small  percentagre  which  they  obtained,  and  the  satisfactory  results 
they  were  able  to  show  thereon,  they  had  every  reason  to  hope  and 
believe  that  the  company  would  get  the  full  benefit  of  any  increase 
in  trade  that  came  along.  He  was  at  the  works  at  Wolverhampton 
in  the  previous  week  and  was  very  pleased  with  the  progress  of 
the  extension.  When  the  extension  was  completed  the  works 
would  be  in  a  position  to  considerably  augment  the  business,  and 
that  was  his  justification  for  the  belief  he  had  expressed  that 
although  they  had  had  an  exceedingly  good  year  during  1912,  in 
the  future  their  output  would  probably  be  doubled. 

Mr.   James  Gray  seconded  the  motion,   and   the  report  was 
adopted.  

Newcastle-on-Tyne    Electric    Supply    Co.,    Ltd. — 

Interim  dividends  of  24  per  cent,  on  the  preference  and  ordinary 
shares  respectively  are  announced. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances, 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
As  sure  as  ever  July  comes  round,  so  sure  is  the  plaint  certain  to  be 
raised  that  the  Stock  Exchange  has  never  before,  in  all  its  existence, 
seen  such  times.  Perhaps  this  year  there  is  more  reison  than  usual 
for  the  lamenf.  because  the  prosperity  of  the  country,  the  Balkan 
War,  the  tightnefs  of  moiey  and  the  lack  of  confidence  have  all 
conspired  to  lay  a  depression  upon  prices  such  as  the  markets  have 
not  experienced  for  years  past;. 

Investment  business  keeps  the  markets  alive  :  of  speculation 
there  is  next  to  none  going  on.  The  best  illustration  of  this  can 
be  furnished  by  the  American  Railroad  market.  In  normal  days, 
or  nights,  many  of  the  dealers  remain  until  eight  o'clock  in  the 
Street,  tied  there  by  orders  arising  out  of  the  prices  cabled  from 
the  Wall  Street  Stock  Exchange.  So  listless  has  the  American 
business  become,  that  on  Monday  and  Tuesday  in  this  week  the 
London  market  went  home  before  half  past  five. 

The  Home  Railway  market  is  dull,  though  prices  advanced  on  a 
sharp  rally  in  Confols.  Districts  and  Metropolitans  ehow  small 
recoveries.  Central  Londons  are  irregular.  It  will  be  noticed  from 
reference  to  our  price  lists  overleaf  that  there  are  now  diflferent 
quotations  for  the  Ordinary  stocks  and  the  Guaranteed  Assented 
stocks.  The  three  Ordinary  issues  have  become  split  into  six  sets 
of  securities,  and  the  Assented  stocks  all  command  higher  figures 
than  the  others. 

London  United  Tramways  4  per  cent.  Debenture  stock  continues 
depressed,  and  has  fallen  a  further  2  points.  The  British  Electric 
Traction  group  is  also  dull.  Underground  Electric  Railways  shilling 
shares  are  ^  down,  but  theii  psr  cent.  Incomes  are  the  turn  b  tter 
at  90. 

English  electricity  supply  shares  retain  most  of  their  strength, 
and  Ch  el  seas  are  g  up  at  4i.  City  of  London  Ordinary,  however, 
reacted  10s.  The  few  other  changes  which  occurred  are  mainly  on 
account  of  dividend  deductions.  Urban  Debenture  is  a  point  to  the 
good  at  86 i. 

Afifairs  in  Mexico  are  still  very  far  from  settled,  and  there  can  be 
no  doubt  that  holders  of  Mexican  investments  ^re  growing  seriously 
unea?y  at  the  protracted  character  of  the  country's  troubles.  Fresh 
falls  have  taken  place  this  week  in  most  Mexican  descriptions,  but 
Mexico  Tramways  Common  shares  rose  superior,  by  3,  to  the  general 
flatness  in  this  group.  The  Company's  (J  percent,  bonds  are  2  lower, 
and  by  a  rather  curious  coincidence,  its  three  quoted  securities  all 
stand  now  at  89 — 92.  Mexican  Light  and  Power  Common  shares 
have  slumped  <J  points  on  top  of  their  fall  of  3  last  week,  and  the 
Preferred  are  5i  lower  at  92 1.  Brazilian  Traction  shares  more  than 
recovered  their  previous  drop  of  1 },  but  it  must  be  admitted  that 
the  market  in  these  seemi  none  too  sure  of  itself,  Brazilian  things 
as  a  whole  being  at  the  moment  somewhat  clouded  by  the  un- 
certainty respecting  rubber  and  coflfee.  Anglo-Argentine  Trams 
are  steady,  the  only  change  being  a  slight  fall  in  the  price  of  the 
Second  Preference  shares.  Singapore  Trams  Debenture  stock  has 
been  wanted,  and  the  price  gained  1^. 

The  Telegraph  market  is  extremely  quiet.  Westerns  are  i  down, 
and  Panama  Ordinary  fell  i  to  2|  ;  further  than  these  there  are  no 
changes  worth  mentioning.  National  Telephone  Deferred  moved 
more  or  leas  languidly  between  2.")!  and  27|,  being  better  on  the 
week  at  271.  New  York  Telephone  Bonds  are  i  higher.  Marconis 
have  been  crumbling  and  recovering,  the  Ordinary  and  Preference 
showing  falls  of  iV  and  ',  respectively,  this  on  the  prominence 
given  to  a  competitive  system  of  wireless  telegraphy.  No  improve- 
ment has  taken  place  in  Reuters,  the  price  remaining  at  9^. 

Prices  in  the  manufacturing  division  showed  trifling  changes. 
Callenders  gave  way  sharply  upon  an  order  coming  in  to  sell  about 
500  shares  on  behalf  of  a  deceased  estate.  The  shares  were  placed, 
and  the  price  recovered  most  of  its  fall.  The  Debenture  stock  is  1 
down.  Telegraph  Constructions  are  quoted  e.c  the  dividend  of  12s. 
Aron  Ordinary  and  Preference  are  also  ex  dividend.  The  Rubber 
market,  after  a  spasm  of  further  weakness,  pulled  itself  together, 
and  its  prices  made  a  move  upwards.  The  relative  merits  of 
Brazilian  and  plantation  rubber  are  being  hotJy  debated,  and  it 
would  be  of  considerable  practical  value  if  those  who  are  interested 
in  rubber  from  the  point  of  view  of  telegraph  and  other  electrical 
works  were  to  add  the  testimony  of  their  experience. 


Wednesday,  July  16th. 

CHEMICALS,  Ac. 

Latest 
Price. 

Fortnight's 
Inc.  or  Deo. 

m  Aold,  Hydrochloric          . . 

per  cwt. 

6/- 

a     II     Nitric 

II 

22/- 

m     II     Oxalic            

per  lb. 

2|d. 

a     II      Sulphuric 

per  cwt. 

~_     5/6 

M  Ammoniac  Sal        

II 

42/. 

m  Ammonia,  Muriate  (large  crystal)  per  ton 

£2910 

a  Bleaching  powder 

If 

£6  5 

a  Bisulphide  of  Carbon 

H 

£18 

a  Borax 

If 

£17  10 

a  Copper  Sulphate 

.( 

£21 

n  ids',  dec. 

«  Lead,  Nitrate          

If 

£27  10 

a  • 

a      „      White  Sugar 

II 

£2G 

a      II      Peroxide 

II 

£32 

e  Methylated  Spirit 

per  gal. 

2/6 

a  Potassium,  Bicbromatei  in  casks 

per  lb. 

Bid. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

a        1,       Chlorate 

per  lb. 

Sid. 

a        ,1       Perchlorate 

II 

4id. 

a  Potassium,  Cyanide  (98/100  %) . . 

II 

7id. 

(for  mining  purposes  only) 

a  Shellac          

per  cwt. 

85/- 

a  Sulphate  of  Magnesia      . . 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

II 

£8  10 

a        ,1         Eecovered 

M 

£6  10 

a        „         Lump      

.f 

£6 

a  Soda,  Caustic  (white  70/72  %)   . . 

If 

£10  6 

a      „     Chlorate        

per  lb. 

8gd. 

a      ,1     Crystals         

per  ton 

£8  6 

a  Sodium  Bichromate,  casks 

per  lb. 

Bdi 

METALS.  Ac, 

' 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£95 

•  •     * 

b          „          Wire,  in  ton  lots) 
(1  to  14  8.W.G.)  J 

II 

£121  G  8 

b           „          Sheet,  in  ton  lots   . . 

It 

£126 

,  , 

p  Babbitt's  metal  ingots     . . 

If 

£50  to  £221 

,  . 

c  Brass  (rolled  metal  2*  to  12'  basis) 

per  lb, 

8«d. 

gd.  dec. 

e     1.     Tube  (brazed) 

If 

9Sd. 

•  • 

c      „         „     (solid  drawn) 

II 

8id. 

c      II     Wire,  basis 

II 

m- 

,  , 

c  Copper  Tubes  (brazed)     . . 

If 

lljd. 

•  • 

c       „           „      (BoUd  drawn) 

ff 

lOgd. 

.  , 

g       „      Bars  (best  selected)       . . 

per  ton 

£80 

g       „      Sheet          

H 

£80 

■  • 

g       „      Bod 

If 

£80 

•  • 

d       „      (Electrolytic)  Bars 

If 

£66  10 

£2  lOd.  dec. 

d       „                  „           Sheets      .. 

If 

£84  10 

£1  10s.  dec. 

d       „                „          Eods 

If 

£72 

£2  15s.  dec. 

d      „                 „           H.C.  Wire 

per  lb. 

8Ad. 

Jd.  dec. 

/Ebonite  Rod            

II 

4^6 

,  , 

/       „        Sheet         

If 

4/- 

,, 

n  German  Silver  Wire 

II 

1/10 

•  • 

b  Gutta-percha,  fine 

II 

7/-  to  8/- 

,, 

b  India-rubber,  Para  fine  . . 

II 

8/10 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

55/6i 

8^d.'  dec. 

/     „    Wire,  galv.  No.  8,  PiO.  qual. 

II 

£14 

.  , 

g  Lead,  English  Pig 

II 

£20  2  6  to  £20  5 

7/G-lO/-  inc. 

m  Manganin  Wire  No.  28  . . 

per  lb. 

6/6 

,, 

g  Mercury        

per  hot, 

£7  5 

6s.  dec. 

e  Mica  (in  original  oases)  small  . . 

per  lb, 

6d.  to  88. 

•  • 

e     „               „           „      medium 

If 

8/6  to  6/- 

•  • 

e     II               „           „      large   .. 

If 

7/6  to  11/- 

•  • 

o  Nickel,  sheet,  wire,  &c 

II 

8/6  to  4/6  nom. 

, , 

p  Phosphor  Bronze,  plain  oastings 

II 

1/1  to  1/3J 

, , 

p         „            „    rolled  bars  &  rods 

If 

1/Oi  to  i/a 

•  • 

p         „           „  rolled  strip  &  sheet 

II 

l/2i  to  l/6i 

•  • 

o  Platinum       

per  oz, 

18B/- 

•  • 

d  Bilicium  Bronze  Wire 

per  lb. 

lOd. 

, , 

r  Steel,  Magnet,  in  bars     . . 

per  ton 

£56 

, , 

g  Tin,  Block  (English) 

If 

£186  to  £187 

£9  dec. 

a    „     Wire,  Nos.  1  to  16    .. 

per  lb. 

2/6 

Id.  dec. 

a  White  Anti-friction  Metala 

per  ton 

£50  to  £!128 

k  Zinc,  Bh't  (Vleille  Montagne  bnd.) 

M 

£25 

•• 

ijnotationB  Bnpplied  by— 


a  G.  Boor  &  Co. 

b  The  British  Alnmlnlnm  Co.,  Ltd. 

c  ThoB.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  &  Co. 

«  F,  Wiggins  &  Sons. 

/India-Robber,  Gntta^ercha   and 

Telegraph  Works  Co.i  Ltd. 
g  James  &  Shakspearei 
b  Edward  Till  ft  OOi 


I  Boiling  i  Lowe. 

k  MorriB  Ashby,  Ltd, 

/  Richard  Johnson  A  NepheWj  Ltd, 

m  W.  T.  Glover  &  Co.,  Ltd, 

ji  P.  Ormiston  A  Bong 

o  Johnson,  Mattbey  A  OOn  Ltd. 

P 

r  W.  F,  DennlB  ft  OOi 


British  Columbia  Electric  Kailway  Co.,  Ltd.— Divi- 
dend announced  at  the  rate  of  6  per  cent,  per  annum  on  the  5  per 
cent.  pref.  ordinary  stock  for  half-year  ended  June,  together  with 
an  additional  dividend  at  the  rate  of  1  per  cent,  per  annum. 

Marconi  International  marine  Communication  Co., 

Ltd. — The  'Marconi's  Wireless  Telegraph  Co..  Ltd.,  has  arranged 
for  its  shareholders  to  be  able  to  apply  for  y4,3!t.")  shares  of  £1  each 
in  the  Marconi  International  Marine  Communication  Co.,  Ltd.,  at 
the  price  of  £1  5s,  per  share. 

I\airobi  Electric  Power  and  Lighting  Co.,  Ltd. — 

The  directors  announce  an  interim  dividend  at  the  rate  of  t>  per 
cent,  on  the  cumulative  preference  shares,  in  respect  of  the  vear 
1908. 

Eraser   &   Chalmers,    Ltd. — Interim  dividend  of  7h 

per  cent,  on  the  preference  shares,  less  income-tax,  payable  on 
26th  inst. 
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SHARE     LIST     OP     ELIOTRIOAL     OOMPANIE8 


ENQUSH    ELECTRICITY   SUPPLY   ASD  POWEB   COMPAITIES. 


NAME. 


Boaraemonth  A  Poole,  Ordt    . . 

Do.    4i%Pre( 

Do,    Second  6  %  Pret. 

Do.    4i  %  Deb.  Stock  . . 
Brompton  i  KenBington,  Ord... 

Do.    1  %  Onm.  Pref 

Central  Electric  Bnpply,  4  %) 

Goar.  Deb.  / 

Obarlng  OroBB,  West  End  A  Olty 

Do.    4i%0Din.  Pret 

Do.     •^Oity    Undertaking"! 
a  %  Onm.  Pref.  ; 

Do.         Do.  4%  Deb 

Chelsea,  Ord 

Do.    4^%  Deb 

City  of  [iondon,  Ord. 

Do.    6  %  Onm.  Pret,  . . 

Do.    6%  Deb 

Do.    4i  %  Second  Deb. 
Coonty  ot  London,  Ord 

Do.    6%  Pret 

Do.    4*%  Deb 

Do.    4)  %  Second  Deb. 
EdmondBOn'B,  Ord,  ..        .. 

Do.    6%  Onm.  Pret 

Do.    6%  Non-Gum.  Pref.      . . 

Do.    4i  %  First  Mort.  Deb,  . . 
Folkestone 

Do.    6%  Com.  Pref 

Do.    4i%  First  Deb 

HOTB 


Stock 

or 
Share. 


10 

10 

10 

Stock 

6 

6 

100 

D 
B 


100 
6 
Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
£3 
6 
6 
100 
6 
B 
100 
6 


DlTldends 
for 


1911 


6 
10 

t 

4 

6 

4 

4 

4 

B 

4i 

8 
6 
6 

6** 
6 


Ni 
Nil 

6 
9 


1913 
6 

10** 

1 
4 

B+ 
4 
<i 

4 

4t 

9** 

6 

6 

6 


6 


Closing 
Qnotatlons 
Jaly  15(b. 


9A—  m 
89-    9| 

10|  -  108 

94  —  96 
88-    9J 
8i-    8| 

94  —  97 

4i-    4| 

BJ—     4 

90  —  92 
<a-    6J 

94  -   97 

UA-  16 

12  —  18 
llSi -117^ 

98  —100 

lOi-  11 

Hi-  113 
102  —104 

98  —101 

8-   i 

4  —    Igxd 

H-    2* 
81  —  84  xd 

r6 
6 
90—99 
7i-    7i 


RIm  Preaent 
+  or     rield 
Fall       p,o. 


+  i 


»  1.  d. 

6  14  8 

4  13  4 

B  12  11 

4  13  9 

6    9  7 

4    0  0 

4    3  6 

6    6  8 

4  14  9 

6  13  6 

4    7  0 

4  17  7 

4  13  9 

6  12  6 

4  13  4 

4    6  1 

4  10  0 

B    9  1 

6    3  2 

4    6  7 

4    9  1 

Nil 

8    8  7 


5  7    2 

6  0  0 
6  0  0 
4  17  10 
6  16    a 


HAIOB. 


Kensington  A  Knights  bridge,  Ord 

Do.    4%  Deb 

Kent  Ele«.  Power,  44  %  Deb.  .. 
London  Electric,  Ord 

Do.    8%  Pref 

Do.  4  %  Flnt  Mort.  Deb.  .. 
Metropolitan         

Do.    4i -<,  Com.  Pref 

Do,    4l  <v,  First  Mort.  Deb,  . . 

Do,    84%  Mort.  Deb. 


North  MelropollUn  Power  8a 
Nottlng    Hill, 


ply,  B  %  Mortgages  (Redf)  / 


0  %  Non-Cam. 
Pref.  J 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do,    T%Pret 

Do,    84%  Deb 

Sontta  London,  Ord,        ..       ',, 

Do.     6  %  First  Mort.  Deb.    .. 
South  MetropoUlan,  T  %  Pref... 

Do.    44  %  First  Deb.  Stock  , . 
Urban,  Ord 

Do.    6%  Com.  Pref 

Do.    44  %  First  Mort,  Deb.  . . 
Westminster,  Ord 

Do.    44%Oxun.Pral 


6 

Bicck 
Block 

8 

B 
Stock  I 

B    ! 

6 
Block 
Stock 

100 
10 


DNMMia 

te 


1911.  19U. 


6 
6 
B 

100 
4 

100 
1 

100 

/ta 

6 

100 

B 

i 


n 

10 

I 

8* 

B 

• 


10 

4 


St 

i 

f 

i 


s  i 


lot 
T 

? 

• 

T 

U 

Nfl  I  Nil 
S        3 


4 
10 

4 


JnlyUth. 


90-M 
T4  —  7S  xd 

SB  — n 

9fj  —  91 
7j4-  814 

96  -101 


94-104 
96-99 

n-  ^ 

85-86 
8—84 
4|-    6« 


or    TWi 


•  U 
«    • 

•  u 

4  1 
B14 
4    8 

•  10 

4  n 

«  10 
4    6 


d. 
t 

• 
B 
9 
S 
0 
4 
4 
1 
0 


4  19    0 


•  14 


■*■  1 


U 
U 
18 

1 

7 

1 

11  11 
10    6 


1 

t 

19 

8 

0 


•    31 

6    1    > 

4    110 


COLONIAL  AND   FOBEieN   ELECTBiaTY   SUPPLY  AiND   POWER. 


Alelalde,  6  %  Pref 

Ca''outta,  Ord.        

Do.    6%  Pref 

C  klgary  Power,  Ist  Mort,  Bds. 
C  tnadian  Oen.  El.  Com. 

Do.    7%  Pret 

Cordoba  Lt.,  Power  and  T„  Ord. 

Do.    6%  Deb 

Bleo.  Lt.  and  P.  of  Coohabamba, ) 

9  %  Bonds  ; 

Bleo.  Snpply  Victoria,  6  %  lat ) 

Mort.  Deb,  / 

Eleo.  Dev,  Ontario,  6  %   Istl 

Mort,  Bonds  J 

Kalgoorlle  Eleo,  P.  and  L-,  Ord, 

Do,    6%  Pref 

Kamlnlstlqaia  Power,  6%  Q,  Ba. 

Madras,  Ord 

Melbonrne,  6  %  Ist  Mort.  Deb, 
Mexican  El,  Lt.,  6%  lat  M,  Bds, 
Mexican  Lt.  Sc  Power,  Common 

Do.    T%  Cum.  Pret 

Oo.    6  %  Ut  Mort.  Gold  Bds. 


6 

6 

6 

100 

$100 

1100 

1 

100 


100 

6 

100 

6 

$500 

B 

10/- 

Nil 

1 

6 

$500 

6 

6 

Nil 

100 

6 

,  , 

B 

1100 

4 

$100 

T 

•  • 

B 

6 

f 
6 
7 
7 

5 
6 


B 
6 

•  • 

6 
B 

B 

B 

4( 

7 

B 


6  —    51 

7  —    7A 

m-  5?« 

91  —  93 
108  —112 
118  —123 

f 34  -  95J 
90  —  92 

87^  -  904 

92  -  94 

^-      p 
Ta —       !i 
99  —101 
li-    11 
108  —106 
7«  —  77 
67  —  60  xd 
90  —  95 
87-90 


•  • 

6  14    8 
6  13    4 

,  , 

4  16    5 
6    7    6 
6    6    0 
6  13  10 
6    3    1 

•  • 

6    4    9 
6  10    6 

6  10    6 

•  • 

6    6    5 

•  • 

NU 
9  12    0 
4  19    0 

+i 

4  14    4 

^  , 

6    9  10 

-6 

6  13    4 

-54 

7    7    4 

6  11     1 

Monterey  Bly.  Light  ft  Power, ) 
6  %  1st  Mort.  Deb,  / 
Montreal,  Lt.,  H.  and  Power  . . 
Northern,  Lt.,  Power  and  Coal, ) 
6  %  1st  Mort,  Bonds  / 
RlTor  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.     . . 

Do.    6  %  Deb.  Stock   . . 
Roy.  Eleo.  Co.,  Montreal,  44  % ) 
Ist  Mort.  Deb.  J 
Bhawinigan  Water,  Capital 

Do.    6  %  Con.  1st  Mort,  Bonds 

Do,    44  %  Per,  Deb. 
Toronto  Power,  44  % 
Vera  Orni  Lt„  P.  ai 


100 

B 

$100 

»i| 

$500 

6a  ' 

Stock 
Do. 
Do. 

10 

10 

6    1 
6    : 

100 

4 

4 

$100 
$600 

. 

6 

Deb, 


and  T„  B  %  1 

Ist  Mort.  Dab.  / 

Victoria  Falls  Power,  Pref, 

West  Kootenay  Power  and  Lt., ) 

Ut  Mort.  6  %  Gold  / 


Stock 
Do. 

100 

1 

100 


B 

Hid 

6 


a 


6 

17id 

6 


76-  79Td 

310  —390 

15-25 

307  — ai7 
103  —107 

974-994 

100  —103 

124  — 12Sxd 
1044-1C64 

SS  -100 

97  —100 

9?4 -  924 
106  -106 


6    6    7 
4    1  10 


«    8  0 

B    9  1 

4  19  6 

4    8  8 

4  6  n 

4  11  0 
4  10 
4  10 


0 
0 

6    8    1 


11     1 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


A  naion  Telegraph 

Do.    B%  Deb.  Red 

Anerloan  Telep,  &  Teleg,,  Cap. 

Do,    CoUat.  Trust 
A  iglo-Amerloan  Telegraph      . . 

Do,    8%  Pref 

Do.    Def 

A iglo  •  Portagnese   Tel,,  6  %) 
Mort.  Deb.  / 

Chill  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Beg,  Deb.  J 
Eastern  Telegraph,  Ord,  Stock 

Do,    Bi%  Pref,  Stock.. 

Do,    4%Mort,  Deb 

Eastern  Extension  . .        . . 

Do.    4%  Deb 

Bast  and  S.  Africa  Tel.  4  %1 

Mt.  Db.  Mauritius  Bub.  / 

Globe  Telegraph  and  TroBl      .. 

Do,    6%  Pret 

Breat  Northern  Telegraph       .. 
Indo-European  Telegraph 
Maokay  Ooinpanies  Common  . . 

Do,    4%  Onm,  Pref 

Marconi's  Wireless  Telegraph 

Do.    T.%  Com.  Partio.  Pref. 


10 
Stock 

$100 
$1000 
Btock 

Do. 

Do. 

100 

6 
Btock 
10 
10 

B 

B 
10 

100 

Stock 

Do, 

Do, 

10 

Btock 

SB 

10 

10 

10 

96 

$100 

$100 

1 

I 


4 

4+ 

B 

6 

8 

8 

4 

4 

B 

8 

6 

6 

80/. 

30/- 

B 

B 

7 
4 

8 

4 

7 

8 

4 

4 

6 

6 

10 

10 

4 

4t 

10 

10 

6 

4 

4 

4 

7 

71 

Bi 

Bi 

4 

4 

7 

7 

4 

4 

4 

4 

6 

6t 

6 

6 

18 

20 

18 

13 

6 

6 

4 

4 

SO 

17 

•• 

6J 

934 
129 

89 

60 
I07i 

3dl 


71 
9fA 
132" 
91 

63  xd 

lOSixd 

93 


-  23i 


104  —106 


7  «  - 

83  - 


153- 


71  a 
85 

94 

162 

H 

6a 


+  4 


98  —100 


1244- 
73  - 
90^ 
12  - 
91  - 

984 

lOS 

m 

30  • 
55  • 
80  • 
67  • 

=5i 


•1274  xd 

■  76  xd 
'  934 
'  124  xd 

■  93 

-1004 

-  "i 

-  I2i 

-  83 

-  67 

-  83 

-  70 

:  If 


+  i 


6  2  0 
6  4!) 
6  13 
4  8  0 
4  15  3 
6  10  10 
6    6    4 

4  16    8 


6    2 
4  13 

6    6 

6  in 

6    6 
6  18    0 

6    0    9 

4  10    0 


9  10 
13    i 

8  6 
12    0 

6    0 


8  11  7 

6    8  9 

4  15  1 

6    6  0 

6  14  0 

6    0  6 

6  14  4 

6    8  6 

6    8  9 


Monte  Video  Telephone,  Ord, . . 

Do,    6  %  Pret 

New  York  Telep. ,  44%  Gen.  Bnds, 
OrienUl  Telep.  and  Elec, 

Do,    6  %  Cum.  Pref 

Do,    4  %  Red.  Deb 

Pacific  and  European  Tel,,  4  % ) 
Guar,  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Oo,  ot  Egypt,  44%) 
Deb.  Red.  / 
United  RlTcr  Plate  Telephone 

Do,    6  %  Cum,  Pref 

West  Coast  ot  America  . . 

Do,     ^  %  Debs.,  1  to     ,600) 
guar,  b;  Bras.  Sob.  Tel,  / 
West  India  and  PanaD:>  Teleg, 

Do,    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  and  Pref, 

Do.    6%  Debs 

Western  Telegraph,  Ltd,  .. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


I 


•    6  8 

6  14  8 

4  ;  4  11  5 

6    S  6 

<  16  0 

4  10  0 

.       4    3  6 

.      10    0  0 

4  14  6 

4  13  8 

6  14  4 

4  110 

4    3  4 

8 


-I 


-J 


4    1 

4 15  a 

6  0  0 
6  0 
4  19 
6  7 
4  6 
4  16 


0 
0 
8 
6 
9 


Unleas  otherwise  atated,  all  abarea  are  fnlly  paid. 


a  Paid  in  deferred  intsnat  wunnta. 


t  Inledm  DtTidand. 


BB.  In  Fimded  Diridend  Osrte. 
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SHARE    LIST    OF    ZLBCTRIOAL    OOMTANlEa.-iContinved.) 

ELECTBIC   RAILWAYS   AND   TRAMWAI8.-H0ME. 


NAME, 


Bath  Trams,  Prel.  Ord.  .. 

Do.    6%Pref 

Do.    4)  %  Deb 

Brit.  Eleo.  Trao.,  6  %  Pref. 


Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr'f 

Do.  7%  Non-Cum.  Pr'I. 

Dr.  5%Perp.  Deb.      .. 

Do.  44  %  »na  Deb. 

Central   London  Railway,  Ord. 

Do.    Gtd.  Assented     . . 

Do.     Pref.  

Do.    Gtd.  Assented     .. 

Do.     Def 

Do.    Gtd.  Assented     .. 

Do.     4  '\,  Deb 

City  a  8.  Liondou,  6  %  Pref.,  1891 

Do.        Do.         1896    .. 

Do.         Do.         1901    .. 

Do.         Do.         1908    .. 

Do.    4%  Deb 

Great  Northern  &  City,  Pr'f .  Ord 
Hastings  Trams,  6  %  Pref, 

Do.    4*%  Deb 

I  lie  of  Tbanet  Trams,  6%  Pref. 

Do.    4%  Deb 

•"Anoashire  tTnited.  6  %  Dpb.  .. 
London  and  Suburban,  Ord.     . . 

Do.         Do.      6  %  Cum.  Pref. 

Do.         Do.     ii  %  Ist.  Deb. 


Btook 

Dlrldends 

or 
Share. 

for 

* 

1911. 

1913. 

1 

Nil 

Nil 

1 

6 

6 

100 

4* 

44 

100 

•  « 

100 

,  , 

,  , 

100 

6 

6 

100 

,  , 

3 

100 

R 

6 

100 

44 

44 

100 

3 

3 

100 

,  , 

100 

4 

4 

100 

100 

2 

2 

100 

ion 

4 

4 

ICO 

6 

6 

I'O 

5 

6 

100 

5 

6 

100 

6 

6 

100 

4 

4 

10 

Nil 

Nil 

1 

6 

6t 

100 

^i 

44 

6 

24 

100 

4 

4 

100 

5 

6 

1 

, , 

1 

100 

44 

Closing 

Quotations 
July  15th. 


A-     A. 


51    " 

7a  - 

8  - 

34- 

78  - 
38  - 
90  - 
73  - 

75  - 
7J  - 

80  - 

81  - 
7B  - 
77  - 
h7  - 

101  ■ 

100  - 

99 

99  ■ 

92  - 

n 

Gi  ■ 

24- 
73  ■ 

76  - 

4- 

70  ■ 


-  77 

-  10 

-  5i 

-  81' 

-  41 

-  P3 

-  77 

-  77 

-  81 

-  62 

-  83 

-  77 

-  7) 

-  H9xa 

-103 
-1(j9 
-102 
-102 

-  94 

-  2J 

-  s? 

-  73 

-  2§ 

-  li 

-  78 

-  i^ 

-  75  xd 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  B.  d. 

,, 

Nil 

6    3    0 

6  17    0 

•  • 

7    8    2 
7    6'    4 
5    7    6 
5  17    0 

-2 

+  2 

4  is    9 

4  17    7 

+  1 

4  16    5 

-1 

,  , 

5    1    3 

4    0  10 

4  17    1 

4  18    0 

4  18    0 

4  18    0 

4    6    1 

Nil 

7  13    7 

6    8    3 

4  15    3 

5    2    7 

6    8    2 

•  • 

6  '6    0 

RAMB, 


London  Eleo.  Bailw*ys,4  %  Deb 
Cjondon  United  Trams,  4  %  Deb 
Metropolitan  Hallway  Consol 

Do.    Surplus  Lands    . . 

Do,    84%  Deb 

Do.    84%  Prel 

Do.    84  %  Con.  Pref.  . . 
Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4%  Prior  Lien    .. 

Do.    44%  First  Pref.  .. 

Do.    84%  Gtd 

Metro.  Bleo.  Trams,  44  %  Deb 

Do.    e%Deb 

Potteries,  Ord 

Do.    6%  Prel 

Do.    4i%Deb 

South  Metro.  Trams,  6  %  Pref 

Do.    4%  Deb 

Undergroimd     Eleo.    BaUways 

Do.    "A" 

Do.    6%  First  Cum.  Inc.  Deb 

Do.    4i%  Bonds 

Do.    6  %  Income 
Torkshlre  (West  Biding),  Ord 

Do.    6%  Pref 

Dj.    44  %  Deb 


Stock 

or 
Share 


* 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
6 
6 
100 


Dividends 
for 


1911, 

4 
1! 

a| 

8l 

Nil 

6 

4 

k 

44 
6 

S* 
4 


44 

14 

Nil 

8 


44 


1919, 

4 
4 
1 

2i 
8* 


8i 

Ni 

6 

4 

k 

44 
6 

V 
44 


6 

!* 

6  t 

8f 
44 


Closing 

Rise  1 

Quotations 

+  or 

July  irjth. 

Fall 

91  —  93 

57  -  61 

-2 

46i-  46| 

+  4 

61  —  63 

83  —  85  xd 

83  —  85 

78  -  80 

325-  33i 

+  1J 

136  -139 

92  —  94 

95  -  97 

83  -  85 

75  —  77 

84  —  88 

914-  94  J 

^-    M 

A-   H 

82-85 

|—      1 

63  —  68 

81-     31 

M-   hi 

-s'5 

108  -110 

96  -  98 

894-  9:4 

+  * 

i-     i 

8tV-  3y 

81  -  85 

Present 

Yield 

p.Oi 


«  «.  d. 

4    6    0 
6  11    2 

3  9    6 

4  7    4 
4    2 
4    2 
4    6 

Nil 
4  6 
4  5 
4  2 
6    5  11 

4  10  11 

5  2    3 
5    6  10 


7  6  6 
5    6  0 

8  0  0 
5  17  8 

Nil 
Nil 

5  9  1 

4  11  10 

6  12  7 
Nil 

3  18  8 

5  6  0 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  let  Pref.     . . 

Do.    9nd  Pref 

Do.    4%  Deb 

Do.    4i%Deb 

Do.    6%  Deb 

Auckland  Trams,  B  %  Deb. 
Bombay  Elec.  8,  &  Trams,  Prel. 

Do.    4J%Deb 

Do.    6%  2nd  Deb 

Brazilian  Traction]  Light   and  1 

Power  J 

Brisbane  Trams  Invt. I  Ord.     .. 

Do.    5%  Pref 

Do.    4J%Deb 

B,  Colombia  Elec.  Bly.,  Del.    .. 

Do.    Pref.  Ord 

Do.    6%  Prel 

Do.    4i  %  1st  Mort.  Deb.      .. 

Do.    4*  %  Vancouver  Deb.    . . 

Do.    4i%  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    6%  Pref 

Do.    4i%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Bly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  ..        .. 

Do,    6%ADeb, 

Do.    6%BDeb 


6 

64 

6. 

6 

64 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

8 

6 

100 

44 

44 

100 

6 

6 

$100 

•  . 

6f 

6 

S 

8 

6 

6 

5 

100 

44 

4;^ 

100 

8 

8t 

100 

6 

6 

100 

5 

6 

40 

44 

4i 

100 

44 

4 

100 

4t 

4 

6 

7 

6 

6 

6 

6 

100 

S 

44 

1 

5 

6 

6 

6+ 

100 

4 

4 

100 

6 

6 

$1000 

6 

6 

1 

Nil 

,  , 

100 

6 

6 

100 

6 

8 

4|- 
4i- 

904- 
944- 

95  J - 
99  - 
11  — 

94  — 

96  - 

67  —I 

6?- 
4|- 

97  - 
121  - 
110  - 
101  — 
100  — 
100  — 

95  - 

m- 
954- 

H- 

Bi- 
92  — 
904- 
944- 


85 
26 


5 

6  10    0 

44 

-t'. 

6    2    3 

924 

4    6    6 

964 

,  , 

4  18    3 

974 

•  • 

5    2    6 

101 

,  , 

4  19    0 

114 

+  4 

5    4    4 

96 

4  13    9 

99 

+14 

5    1    0 

69 

+  2 

6  14  10 

'i 

,  , 

6    8    6 

H 

,, 

4    8  11 

100 

,  , 

4  10    0 

1S6 

6    7    0 

115 

+  1 

5    4    4 

101   xd 

,  , 

4  16    2 

103 

,  , 

4    7    5 

■102 

,  , 

4    8    3 

97 

•  • 

4    7    8 

6i 

,  , 

5  14    3 

:a 

,  , 

4  18    9 

4  11    5 

i% 

,  , 

6    3    1 

54 

,  , 

4  10  11 

■  J.7 

,  , 

4    2    6 

■  94* 

,  , 

6    5  10 

-  984  xd 

,  , 

5    1    6 

-      ^ 

,  , 

Nil 

■  90 

,  , 

6  11    1 

-  85 

La  Plata  Eleo.  Trms,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord, 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„  Eleo.  Tr.  (IM04),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo,  B.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen,  Con.  6  %  Bonds    . . 

Do.    6%  Bonds 

Para  Elec.  Blys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    . . 

Do,    6%  Ist.  Deb 

Bangoon  El.  Tr.  &  Sup.,  Pref. .. 

Do.    44%  1st  Deb 

Blode  Janeiro  Trams,  IstMort.  \ 
6  %  Bonds  i 

Do.  6  %  Mort.  Bonds 
Sao  Panlo  Tram,  Lt.  and  P. ) 
6  %  1st  Deb.  I 
Singapore  Trams,  6  %  Deb.  . . 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  Ist  Deb 

Winnipeg  Eleo.  Bly.,  44  %  Deb. 


1 

Nil 

1 

6 

1 

6 

44d. 

1 

B 

6 

100 

6 

6 

5 

6 

100 

5 

6 

100 

6 

6 

$1000 

B 

B 

$100 

7 

7t 

,  , 

B 

B 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

B 

1 

6 

54 

100 

B 

6 

6 

6 

6 

100 

44 

44 

.. 

6 

B 

100 

6 

6 

$600 

B 

6 

100 

B 

6 

100 

B 

B 

6 

1 

7 

B 

6 

6 

100 

B 

B 

100 

44 

44 

11-  li 

•  . 

1^3  —    144 

•• 

1  —  li 

•  • 

91  —  96 

.  , 

4  J-    5i 

101  — 103xd 

874-  904 

-24 

984  -1004 

89  —  P2  xd 

+  i 

89  -  92 

89  —  92 

-  2 

6-64 

-8 

4|-    6 

•  • 

98  -100 

,  , 

14-  li 

,  , 

1024-105* 

, , 

ei-  5| 

«  • 

95  -  97 

•  • 

96  -  98 

91  -  93 

•  • 

99  —  101 

. . 

65  —  89 

+14 

96  —  98 

4|-  a 

,  , 

41-    54 

,  , 

97  -  99 

•  • 

984-1014 

.. 

• 

16 

9 
16 

4 
17 

IT 
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*  UnieEB  otherwise  stated,  all  shares  are  tally  paid, 


t  Interim  dividend. 
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CABLE    LAYING    AND    RECORDS. 


]Jy  W.  E.  H. 


My  object  in  writing  this  article  is  to  emphasise  the  neces- 
sity of  employing  some  system  in  laying  cables  and  the  rec-ord- 
ing  of  such  on  suitable  maps,  and  keeping  a  proper  book  to 
be  used  in  conjunction  with  the  maps. 

The  writer's  first  experience  of  actual  records  dates  back 
about  10  years,  when  very  little  method  was  adopted,  and 
the  records  kept  were  on  all  fours  with  those  existing  in  the 
offices  of  gas  and  water  companies.  No  doubt  these  people 
made  very  good  records  when  the  pipes  were  originally  laid, 
but  no  notice  was  taken  when  road  improvements,  such  as 
widenings,  setting  back  pavements  and  alterations  to 
frontages,  took  place.  This  method  was  generally  practised 
in  electrical  main  laying,  and  the  records  consisted  of 
nothing  more  than  measurements  commencing  at  a  street 
corner,  with  measurements  at  right  angles,  say,  20  to  40  ft. 
apart,  where  the  depth  of  the  conduit  or  main  was  taken. 
If  the  work  was  specified  to  be  done  by  the  contractors,  as 
was  done  in  a  great  many  cases,  very  imperfect  records  were 
the  result,  and  great  was  the  trouble  experienced  by  the 
mains  department  on  such  jobs.  The  writer  knows  of  one 
such  case  where  the  work  was  part  of  the  contract  and  one 
junior  draughtsman  was  engaged.  There  were  five  gangs 
of  men  employed  in  different  parts  of  the  town,  the  work 
was  done  in  a  very  slipshod  manner,  and  the  records  were 
of  very  little  use  when  completed.  The  positions  were  in 
some  cases  yards  out,  also  the  runs  of  cable  were  3  or  4  ft. 
from  the  positions  actually  laid  down  on  the  maps  ;  in  addi- 
tion to  these  slight  errors  the  positions  of  the  feeders  were 
wrongly  indicated.  The  latter  were,  however,  put  right 
when  it  came  to  coupling  up  at  the  station  ;  had  this  not 
been  done,  it  will  be  readily  understood  what  might  have 
happened  when  it  came  to  opening  up  on  some  future 
occasion. 

I  have  always  made  a  point  in  recording  of  having  every 
available  piece  of  information  entered  up.  First  of  all,  the 
starting  point  is  fixed  from  every  conceivable  position, 
taking  measurements  from  the  house  line  to  the  conduits  or 
cable,  and  from  the  kerb  line  to  the  conduits  or  cable,  pick- 
ing up  bench  marks  and  fixing  the  depths  from  these. 
Where  the  crossings  of  roads  come  in,  enlarged  sections 
are  made,  giving  full  information  of  obstructions  and 
positions,  depths,  size  and  nature  of  such  obstructions  and 
the  dates  when  such  work  was  carried  out.  From  the  above 
information  the  position  of  mains  can  be  located  at  all  times, 
for  in  every  borough  surveyor's  or  County  Council's  office  are 
deposited  the  plans  showing  the  nature  of  every  roadway  or 
building  improvement,  and  from  these  records,  together 
with  the  information  originally  taken,  the  mains  departments 
of  the  future  need  have  no  fear  of  lost  cables. 

The  writer  some  time  ago  had  occasion  to  take  up  new 
duties  upon  a  job  where  the  mains  were  laid  a  great  number 
of  years  ago,  and  the  recording  was  placed  in  the  hands  of 
the  cable-laying  company  ;  here  it  was  found  that  the  in- 
formation was  practically  useless.  The  system  was  mainly 
armoured,  laid  direct  in  the  ground  and  jointed  by  means 
of  buried  joint  boxes,  the  positions  of  joints  were  given  in 
a  very  vague  manner,  such  as  "18  yards  from  the  entrance 
gate  of  the  Laurels."  The  "  Laurels  "  has  now  two  gates 
(when  the  cables  were  laid  it  may  have  had  only  one).  No 
mention  was  made  of  the  direction,  whether  north,  south, 
east  or  west  of  such  a  position.  Another  instance  gives  a 
joint  as  being  outside  "  Manor  House."  "  Manor  House  '" 
has  a  frontage  of  130  ft.  No  doubt  this  method  was  quite 
all  right  when  the  mains  were  laid,  and  the  mains  engineer 
was  in  close  touch  with  all  that  was  going  on,  and  the  whole 
job  was  an  open  book  to  him,  but  it  is  not  quite  fair  to 
his  successor,  even  granting  that  the  successor  was  his 
assistant  at  the  time  the  original  work  was  done. 

Another  mistake  that  appears  to  have  been  made  on  the  job 
in  question  were  that  of  wrongly  charting  the  direction  of 
the  feeders  in  a  road  where  six  or  seven  feeders  branched  off. 
The  positions  were,  in  the  first  place,  wrongly  marked,  and 
secondly,  wrongly  traced. 

When  a  break-down  occurred,  the  department  was  in- 
fotmed  that  such  and  such  a  feeder  had  broken  down.     The 


maps  were  consulted  and  the  direction  noted,  the  original 
log-book  was  Icx^ked  up,  and  joinus  noted  ;  it  was  then 
found  impossible  to  locate  the  joints  from  these  records,  so  a 
start  was  made  on  the  cable.  The  jjosition  of  the  fault  was 
located  by  tests,  and  a  jointer  was  dispatched  to  cut  the 
cable.  Strict  instructions  were  given  that  great  care  was  to 
be  exercised,  as  doubt  was  very  strong  in  the  mind  of  the 
engineer  as  to  the  correctness  of  the  information.  It  was 
found,  upon  cutting,  that  it  was  the  wrong  feeder.  A  joint 
was  temporarily  and  (juickly  made,  and  another  attempt  was 
made  ;  a  second  feeder  was  cut,  and  this  proved  to  be  alive. 
The  faulty  feeder  was  eventually  found  on  the  opposite 
side  of  the  road.  The  engineer  has  sice  had  the  positions 
of  the  feeuers  definitely  fixed  at  certain  points  of  their 
routes.  To  do  this  it  was,  however,  necessary  to  cat  all  the 
remaining  feeders  and  test  thoroughly. 

To  improve  the  records  and  make  them  more  trustworthy, 
a  card  was  introduced  whereon  all  the  information  respecting 
cables,  joints,  and  joint  boxes  is  entered  up  from  openings 
made  by  the  service  gang.  The  particulars  consist  of  noting 
the  number  of  cables,  sizes  and  conditions  found,  particulars 
of  joints  made,  and  to  which  pole  the  connection  is  made, 
size  of  conductors  of  the  mains  cut  into,  position  of  joint 
from  party  walls  of  the  property  connected,  together  with 
distance  from  line  of  frontage  and  line  of  kerb. 

The  same  method  is  employed  in  the  case  of  openings  of 
any  kind  that  are  made  in  the  streets  by  any  of  the  other 
companies.  (Notices  of  all  openings  are  sent  to  the  depart- 
ment by  gas,  water,  and  telephone  companies.)  It  will  be 
seen  that  much  valuable  information  is  gained  in  this 
manner,  and  in  a  surprisingly  short  time  fairly  accurate 
records  are  prepared. 


$OL>0    LIhlS   K^rfiCiC     T 
TO  SCALE  la  FC&T  TO  i   > 

MTItO    UHC»    MPftCSENT   W*P  WfTM    iTSt.^ 
WmCNtO  TO  TM«C  Ti«S  TMt  CVOIXM.  WCTh 


A  great  deal  of  time  has,  however,  been  lost  owing  to 
lack  of  information  as  to  the  direction  taken  bv  services  \n 
cases  where  the  gardens  fronting  the  properties  connected 
are  of  considerable  depth.  Many  instances  have  cropped 
up  where  a  service  tapping  was  made  in  the  road  fronting 
the  house  and  the  cable  laid  in  a  snake-like  fashion,  finally 
entering  the  house  in  the  rear. 

It  is  not  the  writer's  object  to  advocate  or  institu'e  a 
system  of  planning  each  house  service,  but.  a*-  the  same 
time,  h^  is  of  opinion  that -a  carefully  trained  service  layer 
can  note  in  a  few  words  the  route  taken,  and  at  the  same 
time  place  some  mark  upon  the  wall  or  kerb  which  will 
greatly  assist  should  there  be  urgent  need  to  open  the  ground 
at  any  time. 

It  has  been  the  practice  for  a  certain  conifany  to  mark 
the  position  of  each  joint  under  the  paving  by  inserting  a 
small  tablet  in  the  pavement  immediately  over  the  joint. 
This  system  held  good  and  was  very  useful  until  the  time 
came  for  relaying  the  pavements.  When  the  tablets  came  to 
be  put  back,  they  were  placed  in  any  position  that  took  the 
fancy  of  the  paviors — in  many  instances,  some  feet  away 
from  their  original  and  intended  positions. 

Elaborate  methods  are  sometimes  used.  I  know  of 
one  job  where  the  engineer's  idea  was  to  have  the  ord- 
nance maps  (88  ft.  to  1  in.)  mounted  and  feeders  shown 
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thereon  by  means  of  coloured  strings  fixed  by  pins.  This 
worked  well  for  a  time,  until  the  system  grew  to  such  an 
extent  that  very  little  of  the  map  was  to  be  seen,  and  what 
there  was  resembled  a  crazy-work  cushion.  The  most 
sensible  diagram  is  one  that  is  easily  prepared  and  may  be 
taken  from  the  ordnance  sheet,  the  direction  and  general 
features  remaining,  but  the  streets  being  widened  to  three  or 
four  times  the  width  of  those  shown  on  the  scale  maps. 
Upon  this  class  of  map  all  the  required  information  can  be 
accurately  placed,  and  it  takes  up  no  more  space  than  the 
ordnance  maps  of  the  district.  A  sketch  of  such  a  plan 
is  given  on  the  preceding  page. 


CONDUIT    LAYING.    THEN    AND    NOW. 


[communicated.] 


The  method  of  laying  cables  is  a  question  that  crops  up  w  ith 
every  extension  that  comes  up  for  consideration,  and  one 
that  has  been  food  for  discussion  for  some  years  past.  The 
early  systems  that  adopted  the  draw-in  method  had  to  be 
content  with  either  cast  or  wrought-iron,  or  a  composite 
bitumen  conduit  built  up  to  suit  one's  taste.  The  latter 
method  was  very  good  from  the  point  of  view  of  laying  and 
jointing,  but  the  trouble  of  getting  cables  in  or  out  was 
endless. 

The  writer  proposes  to  deal  with  the  several  types  of  con- 
duit used  during  the  last  15  years,  the  method  of  laying,  and 
the  ideas  of  those  responsible  for  the  laying. 

On  one  of  the  London  Borough  Council's  undertakings, 
where  a  draw-in  system  of  Doulton  cement  jointed  conduits 
was  adopted,  the  consulting  engineer  (his  first  job  of  this 
kind)  to  ensure  a  fall  between  draw  boxes,  insisted  that  a 
level  (not  the  ordinary  spirit  level,  but  a  level  of  the  Dumpy 
type)  should  be  used  on  each  duct  before  it  was  finally  bedded 
down.  Imagine  the  poor  Clerk  of  Works  spending  the 
entire  day  gazing  through  a  spy-hole  and  plotting  the  fall 
of  each  two-foot  length  of  duct,  on  sheets  of  squared  paper, 
to  say  nothing  of  the  hindrance  caused  to  the  contractors, 
who  had  to  lay  about  20  miles  of  such  ducts.  The  speed 
of  laying  was  restricted  to  about  40  yd.  daily  per  gang. 
Needless  to  say,  after  the  first  few  days  of  such  childishness, 
the  Clerk  of  Works  gave  up  the  spying  practice,  and  the 
rate  of  progress  jumped  up  to  about  100  yd.  daily,  which 
was  in  those  days  a  capital  day's  run.  The  squared  paper 
chart  was,  of  course,  kept  going,  but  its  accuracy  was  not 
vouched  for. 

The  conduits  laid  were  of  a  good  size,  and  allowed  of 
arge  cables  being  drawn  into  them  with  perfect  ease,  which 
differed  greatly  from  the  writer's  later  experience  of  a  con- 
sulting engineered  scheme  of  conduit  laying  in  another  of 
our  Metropolitan  boroughs.  The  ducts  specified  were 
Doulton  2  in.  square,  jointed  with  a  mixture  of  something 
like  bitumen,  sand,  brimstone  and  other  ingredients,  which 
prevented  speedy  laying  in  warm  weather.  These  particular 
ducts  were  laid  into  a  cast-iron  bed-plate  ;  a  second  casting 
fitted  over  the  top  of  the  duct,  and  together  with  the  bottom 
half  acted  as  a  mould  for  the  composition  joint.  Inside  the 
duct  was  placed  a  mandrel  which,  when  fitted  and  screwed 
up,  prevented  any  of  the  molten  composition  from  getting 
into  the  duct.  Great  care  had  to  be  used  in  drilling  the 
men  to  do  the  right  thing  ;  when,  however,  this  was  accom- 
plished, a  very  satisfactory  job  was  the  result.  The  process 
of  laying  was  a  tedious  one  on  account  of  the  exceedingly 
warm  summer — resulting  in  warm  moulds  and  language. 
However,  the  troubles  of  duct  laying  were  slight  compared 
to  what  was  to  come.  On  another  part  of  the  system, 
where  m  the  roadway  2-in.  cast-iron  pipes  coated  inside 
and  out  with  the  compound,  were  laid,  and  draw  boxes 
120  yards  apart,  a  '2  sq.  in.  concentric  lead-covered  cable, 
juted  and  compounded,  of  an  overall  diameter  of  l-j  in., 
had  to  be  drawn  into  one  of  the  pipes.  The  first  length 
that  was  attempted  took  one  winch  and  eight  men  three 
hours  to  draw  a  distance  of  about  100  yards,  when  the 
eye  splice  on  the  cable  parted.  The  ground  had  to  be 
opened,  and  a  further  attempt  was  made,  but  to  no  pur- 


pose, and,  finally,  a  brickbox  was  built  at  this  point.  The 
greatest  amount  of  cable  drawn  in  on  any  one  day  of  10^ 
hours  was  320  yards. 

On  another  job,  where  small  ducts  and  large  cables  were 
specified,  2^  in.  ducts  were  used  for  the  purpose  of  drawing 
in  a  *4  sq.  in.  segmental  concentric  lead-covered,  juted,  and 
compounded  cable,  the  overall  dimensions  of  this  cable  being 
over  2  in. 

The  draw-in  boxes  were  80  yards  apart.  A  winch  was 
used  for  the  purpose  of  drawing  in  the  cable,  after  many 
struggles,  in  one  of  which  the  winch  collapsed  when  the 
cable  was  rather  more  than  half  way  through,  and,  finally, 
after  several  attempts  the  pavement  had  to  be  opened  up 
and  a  drawbox  built. 

I  should  like  to  mention  that  the  specification  called  for 
drawboxes  of  two  styles  ;  no  dimensions  were  stated,  but  they 
were  described  as  " square  shape  "  and  "long  shape."  The 
omission  of  definite  dimensions  led  to  trouble,  and  the  con- 
sulting engineer  agreed  that  the  square-shaped  boxes  were 
to  be  2  ft.  6  in.  by  2  ft.  6  in.,  and  the  long-shaped  boxes 
2  ft.  6  in.  by  1  ft.  6  in.  The  larger-sized  boxes  were  built 
where  the  number  of  ways  ranged  from  6  to  18,  and  into 
these  boxes  had  to  be  crowded  an  equal  number  of  joints, 
and  in  some  cases  a  low-tension  disconnecting  box.  The  look 
of  some  of  the  boxes  when  the  whole  of  the  cables  were  in 
beggars  description. 

This  same  engineer  had  rather  curious  ideas  of  service 
connection  in  conjunction  with  a  draw-in  system.  The  plan 
laid  down  was  that  the  house  side  duct  of  a  nest  of  conduits 
was  broken  away  for  a  length  of  2  ft.  (one  length  of  conduit), 
and  the  slack  in  the  cable  eased  out  so  that  a  service  box 
could  be  put  on. 

This  being  done,  the  duct  was. made  good  by  means  of 
a  special  earthenware  cover  designed  to  fit  over  the  open 
duct  and  provided  with  a  socket  attachment  for  receiving 
the  pipe  in  which  the  service  cable  was  laid.  What  actually 
happened  on  this  Une  of  2-in.  conduits,  in  which  was  laid 
a  '2  sq.  in.  distributor,  was  that,  upon  opening  the  required 
amount  of  duct,  no  slack  was  to  be  had,  and  it  was  impossible 
to  fix  the  service  box  until  the  inside  duct  was  broken  into  ; 
this  being  done,  the  special  earthenware  attachment  was 
found  to  be  of  no  u?e,  and  a  brick  box  was  built  enclosing 
the  damaged  duct.  This,  as  the  reader  will  have  observed, 
partly  destroyed  the  use  of  one  way,  and  upon  new  cable 
being  laid,  some  years  later,  it  was  decided  to  use  the 
spare  way,  when  it  was  found  necessary  to  open  up 
between  GO  to  70  services  for  the  purpose  of  rodding  and 
afterwards  drawing  in  cable — a  very  costly  proceeding. 

It  had,  however,  the  desired  effect,  and  proved  a  valuable 
lesson  to  the  individual  responsible  for  the  further  exten- 
sions, in  which  ample  room  was  allowed  in  conduits,  and 
the  draw-in  boxes  were  like  young  dwelling  houses. 

•  To-day,  as  yesterday,  engineers  are  divided  on  the  type  of 
duct  to  use  and  the  method  of  laying.  Some  few  favour 
the  use  of  wrought-iron  pipes ;  I  haveseensome  peculiar  results 
with  pipes  of  this  kind  that  have  only  been  in  the  ground 
eight  to  ten  years.  Others  continue  the  use  of  cast-iron, 
well  coated  with  preservative  compounds.  Also  engineeis 
who  are  faithful  to  earthenware  ducts  prefer  to  use  single- 
way  conduits,  and  build  up  to  form  nests  of  any  number. 
The  ducts  used  are  3  in.  diam.,  with  ordinary  cement  joints, 
and  are  claimed  to  make  the  best  and  cheapest  job.  This 
claim  is  open  to  considerable  doubt ;  in  the  first  place,  if 
more  than  one-way  is  being  laid,  it  is  a  hundred  to  one  that 
the  pipe-layer  does  not  make  a  ]-»erfect  cement  joint,  and  if  the 
ground  is  charged  with  water,  the  result  is  a  very  leaky  job. 

Again,  in  forcing  home  the  duct,  small  particles  of  cement 
get  into  it  (we  know  that  a  mandrel  is  supposed  to  be  used 
for  the  purpose  of  clearing  away  any  cement  that  may  get 
into  the  duct,  but  this  is  not  often  done).  Also,  where  a 
nest  of  ducts  are  laid,  it  is  necessary  to  concrete  the  whole  lot 
together  at  specified  intervals,  otherwise  they  will  spread  with 
the  sinking  of  the  ground,  and,  consequently,  get  out  of 
alignment ;  if  this  is  not  done,  they  are  a  great  trouble  to 
other  contractors  opening  trenches  adjacent  to  the  route. 

The  conduit  that  appears  most  suitable  from  all  points  of 
view  is  that  with  a  self-centring  joint.  They  make  a  good 
water-tight  job,  are  most  speedy  to  lay,  and  give  perfect  align- 
ment. There  is  no  cement  to  get  into  the  ducts,  and  very 
little  supervision  is  required  on  the  jjart  of  the  Clerk  of 
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Works,  and  it  is  absolutely  the  cheapest  earthenware  duct 
to  lay. 

If  single  conduits  are  built  up  in  concrete  there  is  no 
doubt  that  the  palm  goes  to  the  fibre  ducts.  They  are  light, 
the  cost  of  cartage  is  small,  they  are  the  easiest  to  handle, 
and,  provided  a  good  mixture  of  concrete  is  uged,  a  good  all- 
round  job  is  the  result.  The  writer  has  had  a  gocd 
experience  with  this  class,  and  the  results  have  been 
satisfactory. 

Tn  passing,  I  strongly  urge  the  use  of  liberal  si/.es  of 
draw-in  boxes  ;  many  of  the  boxes  built  in  the  early  days 
were  so  absurdly  small  that  even  the  beetles  had  ditticulty 
in  turning  round  in  them,  and  the  jointers  had  to  perfoiin 
all  sorts  of  acrobatic;  feats  to  carry  out  the  necessary  work. 

On  one  job  in  my  experience  large  boxes  were  the  rule, 
but  absurdly  small  frames  and  covers,  and  these  were  placed 
in  such  a  position  that  when  the  cable  had  to  be  drawn  in, 
the  whole  frame  and  cover  and  part  of  the  box  had  to  be 
removed. 


REVIEWS. 


Psychology  and  Industrial  Efficiency.  By  Hugo  Munster- 
BER(J.  London  :  Constable  &  Co.,  Ltd.  1913.  Price 
6s.  net. 

It  is  not  so  long  since  we  were  introduced  to  a  new  indus- 
trial science  known  as  "  Motion  Study,"  which  may  be 
described  as  the  scientific  investigation  of  bodily  motions  as 
applied  to  industrial  purposes.  The  bcok  under  review  deals 
with  what  may  be  called  the  motions  of  the  mind  with  a 
similar  end  in  view. 

Although  the  matter  set  forth  is  based  upon  a  recent 
work  written  in  German  by  the  same  author,  both  the  experi- 
ments and  the  examples  referred  to  are  drawn  from 
experience  in  the  United  States,  where  this  movement  seems 
to  have  originated. 

After  a  somewhat  lengthy  introduction,  the  subject  is 
treated  in  three  sections,  which  deal  respectively  with  psy- 
chology as  applied  to  obtaining  the  best  possible  man  (or 
woman)  for  any  particular  duty,  the  best  possible  work  from 
employes,  and  the  best  possible  effects  with  special  reference 
to  advertisements,  display,  &c. 

The  application  of  psychology  to  industrial  problems  will 
be  more  quickly  understood  from  one  or  two  examples  than 
by  any  amount  of  explanation.  Fob  instance,  some  very 
interesting  experiments  were  carried  out  bearing  upon  the 
getting  of  the  best  possible  motormen  for  driving  electric 
tramcars.  Important  though  this  problem  is  in  this  country, 
»  the  number  of  accidents  is  much  more  serious  in  large 
i^  American  cities,  and  it  is  very  desirable  that  good  drivers 
be  obtained. 

The  following  passage  explains  the  problem  to  be  solved  : — 

"The  companies  claimed  that  there  are  motoimen  who 
practically  never  have  an  accident,  because  they  feel  befcre- 
hand  even  what  the  confused  pedestrian  and  the  unskilled 
chauffeur  will  do,  while  others  relatively  often  experience 
accidents  of  all  kinds  because  they  do  not  foresee  how 
matters  will  develop." 

The  apparatus  used  to  test  the  men  gives  a  veiy  fair 
representation  of  the  motorman's  difficulties  when  driving 
through  traffic,  the  street  being  represented  by  a  series  of 
cards  showing  the  track,  with  numerous  figures  to  represent 
pedestrians,  horse  vehicles  and  motor-cars.  The  figures 
which  will  cross  the  track  are  marked  in  red,  and  an  opening 
in  a  black  screen  travels  over  the  cards  one  after  the  other 
to  represent  the  motion  of  the  tramcar.  The  track  is 
divided  into  spaces  marked  with  the  letters  of  the  alphabet, 
and  the  motorraan  is  asked  to  call  out  each  space  by  its 
letter,  where  a  red  figure  will  strike  the  track  as  the  cards 
are  traversed.  The  results  are  measured  by  the  time  taken 
-      to  go  through  12  cards,  and  the  number  of  places  omitted 

t  where  red  figures  would  land  on  the  track. 
The  capacity  of  the  motormen  to  get  through  the  caids 
quickly  with  few  omissions  was  found  to  correspond  with 
their  ability  to  keep  time  and  avoid  accidents  on  the  cars  ; 


moreover,  the  men  themaelvea  admitted  that  the  apparatoB 
gave  them  a  similar  feeling  to  that  actual ly  experienced 
when  driving. 

Some  may  contend  that  driving  a  car  without  uccidentfl 
is  entirely  a  question  of  training,  but  thiH  '  '.(n  n  dis- 

posed of  by  the  results  freni  the  anti.or'a  a. .-:.... d  stadents 
in  research  work,  which  were  ^)€tter  than  any  from  the  Vjo«»t 
motormen  of  many  years'  standing. 

It  may  Ik;  easily  undenstCKl  that  a  leat  of  ibu  : 
applied  Ut  candidates  for  employment  as  drivers  wou  i  iv 
invaluable,  by  excluding  a  number   of  men  whone  mental 
equipment  was  unsuitable  for  the  duty  required. 

Experiments  of  a  different  typ<,'  were  tried  with  telephone 
operators,  and  here,  again,  the  results  tallied  with  the  known 
capabilities  of  the  persons  experimented  on.  These  investi- 
gations were  particularly  useful  in  weeding  out  unsuitable 
candidates,  who  would  otherwise  receive  a  long  training  at 
the  expense  of  the  telephone  companies,  who  maintain  a 
school  for  this  purpose. 

Rejection  by  psychological  tests  of  this  nature  is  no 
reflection  upon  the  applicant's  intelligence,  it  simply  means 
that  he  or  she  can  never  become  proficient  in  certain  Unes, 
hence  any  time  spent  on  training  would  be  wasted.  If  these 
principles  can  be  carried  to  their  logical  conclusicn  immense 
benefits  must  accrue  to  industry  in  general,  as  each  boy  or 
girl  can  be  tested  before  entering  commercial  life,  and  we 
shall  have  no  more  square  pegs  in  round  holes. 

For  obtaining  the  best  possible  woik,  it  is  rather  difficult 
to  define  where  "  motion  study  "  ends  and  the  application  of 
psychology  begins.  In  so  far  as  all  muscular  effort  has 
its  effect  upon  the  brain,  it  would  seem  that  the  study  of 
bodily  motions  involves  some  consideration  cf  their  effect 
upon  the  mind  and  vice  versa. 

The  teaching  of  telegraphy  and  typewriting  offers  favour- 
able conditions  for  the  application  of  psychology,  and  the 
training  for  typists  has  already  been  much  simplified  by  a 
study  of  this  nature.  Almost  all  industrial  operations  lend 
themselves  to  similar  treetment,  varying  in  extent  according 
to  the  amount  of  brain  work  involved. 

In  a  chapter  on  "The  Adjustment  of  Technical  to  Physical 
Conditions,"  the  author  states  that  "the  psychological  effect 
of  colours  and  noises  has  not  been  fructified  at  all  for 
industrial  purposes."  ....  "The  labourer,  for  instance, 
usually  believes  that  a  noise  to  which  he  has  become  accus- 
tomed does  not  disturb  him  in  his  work,  while  experi- 
mental results  point  strongly  to  the  contrary.  In  a  similar 
way  the  effect  of  coloured  windows  may  appear  indifferent  to 
the  workman,  and  yet  have  considerable  influence  on  his 
efficiency." 

The  effect  of  signals  by  tye,  ear,  or  touch,  is  also  dealt 
with,  and  it  is  urged  that  the  conditions  he  kept  the 
same  where  similar  effects  are  desired.  Railway  signals  are 
given  as  an  example,  the  difference  between  arm  s'irtals  by 
day  and  coloured  lights  by  night  being  deemed  a  bad  feature, 
and  replacement  of  the  lamps  by  lines  of  lights  on  the  signal 
arms  is  suggested,  so  that  the  engine-driver  will  always  have 
the  same  type  of  signal  to  read. 

Under  the  heading  of  "  The  Economy  of  Movement," 
the  importance  of  not  suddenly  stopping  movements,  if  it 
can  be  avoided,  is  emphasised,  as  "  Any  interruption  of  a 
movement  presupposes  a  special  effort  c'  the  will  which 
absorbs  energy,  and  after  the  interruption  a  new  start  must 
be  made  of  which  the  same  is  true.  On  the  other  hand, 
if  chains  of  movements  become  habitual,  the  psychophysical 
effort  will  be  reduced  to  the  minimum,  inasmuch  as  each 
movement  finds  its  naluial  end,  at  the  seme  time  each  move- 
ment itself  becomes  a  stimulus  for  the  next  movement  by 
its  accompanying  sensations." 

Of  piarticular  interest  is  the  problem  of  monotony  in 
modern  factories,  which  is  dealt  with  at  some  length,  and 
according  to  the  author's  investigations,  the  operators  with 
the  most  monotoncns  jobs  suffer  r.o  disccmfcrt  from  this 
fiature  even  when  extended  over  many  years,  while  "others 
who  s.emed  to  have  i-eally  interesting  and  varied  activities 
nevertheless  complained  bitterly  over  the  monotonous,  tire- 
some factory  labour."  These  investigatiois  were  directed 
towards  tests  to  show  \shether  an  individual  will  suffer  from 
repetition  in  work. 

The  third  and  last  section  of  the  book  treats  of  the  satis- 
faction of    the  demands  of   the  consumer,   the  effect  of 
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advertisements  and  displays,  illegal  imitation  and  buying  and 
sellint;. 

Altogether  this  work  contains  a  great  deal  of  useful 
matter,  although  the  subject  is  dealt  with  in  rather  too 
technical  a  manner  to  suit  commercial  readers.  It 
must  be  remembered,  however,  that  this  new  indus- 
trial science  is  only  in  its  infancy ;  but  sufficient  practical 
application  has,  we  think,  been  shown  to  justify  further 
investigation. 


Mefhods  of  Measuring  Elcclrical  Bcsisfancr.  By  Edwin  V. 
NoRTHRiT,  Ph.D.  London  :  Hill  Publishing  Co.  Price 
1 7s.  net. 

There  is  probably  no  scientific  operation  performed  more 
frequently  than  the  measurement  of  an  electrical  resistance  ; 
and  there  are  probably  more  methods  of  finding  resistance 
than  any  other  physical  quantity. 

But  althongh  other  branches  of  physics  of  far  less 
practical  importance  have  bulky  volumes  devoted  to  them, 
the  discussion  of  resistance  and  its  measurement  is  usually 
left  to  the  writer  of  the  general  text-book  of  electricity, 
with  the  result  that  only  the  main  principles  and  a  few 
important  methods  are  described.  It  is,  in  fact,  almost 
impossible  to  find  a  complete  collection  of  the  various 
methods  of  measuring  resistance  as  applied  to  the  multitude 
of  different  conditions  under  which  such  measurements  have 
to  be  made  in  practice. 

The  book  before  us  does  provide  such  a  collection,  and 
while  it  is  not  claimed  that  the  book  is  exhaustive,  the 
author  has  selected  "  all  methods  which  in  his  judgment  are 
useful  for  commercial  tests  and  measurements,  for  purposes 
of  instruction  in  educational  institutions,  and  for  applica- 
tion in  technical  and  research  laboratories."  He  has  felt 
justified  in  writing  upon  methods  of  measuring  electrical 
resistance  because  he  has  been  engaged  in  electrical  measure- 
ment for  over  20  years,  first  with  an  important  American 
instrument  company  and  later  in  the  Palmer  Physical 
Laboratory  at  Princetown  University.  Dr.  Northrup  has 
certainly  used  his  wide  experience  with  good  effect  in  the 
production  of  this  useful  work. 

In  the  introductory  chapter  some  wise  comments  are  made 
upon  accuracy  and  method  of  measurement,  and  the  question 
of  sensibility  is  discussed.  Another  matter,  too,  which  is  of 
considerable  importance  in  all  physical  measurement  is 
treated  at  some  length  —  the  Theory  of  Errors — 
part  of  the  section  having  been  taken  from  "  Instrn- 
meots  et  Methodes  de  Mesures  Electriques  Industrielles,"  by 
H.  Armagnat. 

Chapters  II  and  III  deal  with  deflection  methods  and  null 
methods  respectively,  and  provide  a  good  general  ground- 
work on  which  to  base  the  more  elaborate  discussion  of 
Whoatstone's  Bridge  methods.  Although  the  Wheatstone 
network  is  treated  with  great  thoroughness,  and  such  modi- 
fications as  the  Carey-Foster  method  and  the  Kelvin-Varley 
s^ide  have  received  space  proportional  to  their  importance, 
the  English  readei  will  be  struck  by  the  absence  of  any 
reference  to  the  common  form  of  Post  Office  Box,  at  least 
under  that  name.  A  paragraph  on  this  essentially  English 
method  of  measuring  resistances  would  have  assured  Dr. 
Northrup's  book  of  a  better  welcome  in  English  institutions. 
The  omission  of  any  mention  of  such  standard  instruments 
because  they  are  not  American  and  the  use  of  the  painful 
contraction  "thru"  are  among  the  few  regrettable  features 
of  the  book. 

The  meamrement  of  low  resistances  is  dealt  with  in  a 
chapter  of  great  practical  value.  The  Kelvin  double  bridge 
method  is  applied  wherever  possible,  "  being  pre-eminently 
the  most  accurate  and  elegant,"  and  alternative  methods  are 
a 'SO  described  in  some  detail. 

The  chapter  on  "  Conductivity  "  inserted  at  this  point 
in  the  book  spems  to  be  unduly  laboured  and  cut  of  place,  but 
the  author  probably  considers  it  to  be  a  necessary  introduc- 
tion to  the  study  of  high-resistance  measurement,  which  in  its 
turn  leads  to  insuhtion  testing — both  of  vhich  are  fully 
treated  in  separate  chapters. 

A  very  important  subject  which  receives  scanty  attention 
ia  most  text-books  is  the  measurement  of  resistance  to  alter- 


nating currents  and  its  application  to  electrolytic  re8.istance8. 
Two  chapters  are  devoted  to  it  in  this  book,  and  all  the 
standard  methods  devised  by  Kohlrausch  and  others  are 
described,  as  well  as  some  of  the  more  recent  work. 

Two  other  subjects  are  considered,  viz.,  the  localisation  of 
faults  and  the  measurement  of  temperature,  and  in  these  the 
general  excellence  of  treatment  is  maintained.  In  the  latter 
section  we  have  the  unusual  experience  of  sedng  a  correct 
diagram  of  connections  for  a  platinum  resistance  thermo- 
meter, and  this  in  spite  of  the  fact  that  the  author  con- 
siderably under-estimates  the  importance  of  Prof.  Calendar's 
work  on  this  subject.  The  "  compensation  "  principle  is 
not  attributed  to  him  as  it  should  be,  and  no  mention  is 
made  of  either  the  Callendar-C.riffiths  bridge,  or  the  Cal- 
lendar  continuous  indicator. 

The  last  chapter  describes  and  tabulates  the  capabilities  of 
the  various  types  of  deflection  instruments  in  use  for  resis- 
tance measurements. 

Altogether,  this  book  deals  with  the  subject  in  a  complete 
and  workmanlike  manner,  and  will  rank  as  a  standard  work 
on  resistance  measurement. — P.  K. 


BRITISH    TRADE    WITH    CANADA. 


The  following  are  extracts  from  a  valuable  report  on  the  trade  of 
Canada  issued  by  the  Board  of  Trade  and  prepared  by  Mr.  C, 
Hamilton  Wickes,  H.M.  Trade  Commissioner  in  Montreal,  to  which 
we  refer  in  our  leader  on  pag^e  81.  The  report  itself  can  be 
purchased  from  Messrs.  Wyman  &;  Sons,  at  a  cost  of  3d. 

Trade  Statistics. 

Preliminary  figures  of  the  trade  of  Canada  during  the  12  months 
ended  March  Blst,  1913,  show  that,  excluding  bullion  and  specie, 
imports  amounted  to  £141,100,000  as  compared  with  £109,620,000 
for  the  preceding  year,  an  increase  of  about  £31, .'500,000,  or  28i 
per  cent.  The  value  of  the  exports  of  merchandise  was  £80,800,000, 
an  increase  of  £17,500,000  as  compared  with  1911-12.  The  value 
of  the  imports  of  merchandise  from  the  United  Kingdom  was 
£28,700,000,  an  increase  of  £4,610  000,  or  19  per  cent.  Goods 
imported  from  the  United  Kingdom  free  of  duty  were  valued  at 
£6,320  000,  an  increase  of  £700,000,  or  over  12  percent.,  whilst 
imports  of  dutiable  goods  from  the  United  Kingdom  amounted  to 
£22,380,000,  an  increaee  of  about  £4,000,000,  or  21  per  cent,  over 
1911-12. 

The  imports  into  Canada  from  the  United  Kingdom  have  steadily 
grown  in  value  since  1897.  In  that  year  imports  from  the  United 
Kingdom  were  at  the  low  value  of  $29,400,000  (about  £6,000,000). 
By  19*^2  imports  from  the  United  Kingdom  had  advanced  to 
$49,200,000  (about  £10  000.000),  and  for  the  fiscal  year  ending 
March  31st,  1912,  to  $117,000,000  (about  £23,500,000), 

Considerable  as  has  been  the  rise  in  the  imports  into  Canada 
from  the  United  Kingdom  in  the  last  16  years  (S87,60O,(XiO),  it  has 
not  kept  pace  with  the  remarkable  expansion  in  the  total  value  of 
imports  into  the  Dominion  from  all  countries.  During  the  period 
1873-1897,  imports  from  the  United  Kingdom  steadily  declined 
from  $68500,000  to  $29,400,000,  i.f ,  from  53T.  per  cent.  (1873)  to 
24'6  per  cent.  (1897)  of  the  total  import  trade.  In  the  following 
year  (1898)  the  value  of  imports  into  Canada  from  the  United 
Kingdom  showed  an  increase  of  $3,000,OOn  (about  £600,000),  and 
has  continued  to  advance  annually  sin'ie  that  year.  In  April,  1897, 
the  Canadian  Government  inaugurated  preferential  Customs  treat- 
ment for  goods  imported  from  the  United  Kingdom  to  the  extent 
of  ^th  of  the  duties  payable  under  the  General  Tariff  (since  increased 
to  an  average  of  ^rd),  and  it  will  be  noted  that  imports  into  Canada 
from  the  United  Kingdom  began  to  show  an  increase  in  the  year 
following,  an  increase  which  has  been  maintained  without  inter- 
ruption year  by  year  since  that  date  ;  the  expansion  in  the  total 
imp.jrts  into  Canada  began  about  two  years  before,  i.p.,  in  1895-96. 
Between  1896-7  and  1912-3  imports  from  the  United  Kingdom  for 
consumption  in  Canada  quadrupled  in  value,  bu^,  nevertheless, 
the  proportion  of  imports  from  the  United  Kingdom  to  the  total 
imports  from  all  countries  showed  a  decline  of  7  3  per  cent. 

I  am  not,  however,  prepared  to  go  so  far  as  to  believe  that  this 
loss  of  percentage  by  the  United  Kingdom  in  the  import  trade  with 
the  Dominion  has  been  due  to  any  general  decrease  in  the  competi- 
tion for  trade.  In  fact,  certain  individual  firms  of  the  United 
Kingdom  have  within  the  last  three  or  four  years  not  only  taken 
their  share  of  the  increased  trade  but  have  actually  secured  trade 
which  formerly  went  to  the  United  States.  British  manufacturers 
are  taking  a  greater  intprest  and  are  watching  this  market  with 
greater  attention,  but  I  fear  a  number  have  not  realised  the  extra- 
ordinary expansion  which  has  taken  place  in  the  last  few  years  ; 
and  many  lines  have  been  either  overlooked  or  the  volume  of  busi- 
ness to  be  done  has  not  been  fully  appreciated. 

The  Dominion  of  Canada  in  common  with  other  countries  felt 
the  pressure  of  the  financial  situation  towards  the  beginning  of  the 
autumn  of  1912.  Financial  interests  in  the  Dominion  have  steadily 
tightened  the  strings  throughout  the  winter,  and  the  effect  hsa 
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been  noticeable  in  the  west  as  well  an  in  the  commercial  centrps  of 
Montreal  and  Toronto  ;  bo  much  so  that  some  of  the  mnnicipalitiefl 
in  the  west  which  had  entered  into  contractn  to  purchase  machinery 
and  material  have  had  to  delay  settlement,  althoujch  the  contractors 
have  delivered  or  have  been  ready  to  deliver  under  the  contracts 
made.  In  view  of  these  conditions  the  facility  with  which  some 
important  western  municipalities  have  raised  loans  in  the  London 
market  is  a  matter  for  some  surprise.  A  result  of  the  land  boom 
has  been  the  locking;-up  of  a  great  deal  of  capital  in  real  estate, 
thereby  hampering  the  conduct  of  ordinary  business. 

British  Trade  Methods. 

Some  British  manufacturers  have  recently  opened  branch  estab- 
lishments in  Canada,  and  others  have  been  ipvestigating  the  con- 
ditions here  with  a  view  to  initiating  similar  enterprises.  Repre- 
sentatives of  British  manufacturers  in  Canada,  as  well  as  Canadians, 
express  the  opinion  that  the  starting  of  branch  establishments 
in  Canada  will  assist  the  importation  of  British  goods  and  that, 
in  some  cases,  it  is  almost  essential  to  start  branch  works  for  the 
purpose  of  assembling  and  manufacturing,  in  order  to  secure  a  due 
share  of  the  expanding  trade  of  the  Dominion.  One  or  two 
British  merchant  firms,  as  distinct  from  manufacturers  or  their 
representatives,  have  opened  branch  olfices  in  Montreal.  That 
British  manufacturers,  so  accustomed  to  rely  on  the  merchant  to 
handle  their  business  in  oversea  markets,  have  failed  to  secure  the 
share  of  the  Canadian  important  trade  to  which  they  are  entitled 
is  partly  due  to  the  fact  that  so  few  of  the  British  merchant 
houses  have  thought  it  worth  their  while  to  start  offices  in  such 
centres  as  Montreal,  Toronto  and  Winnipeg,  to  handle  the  trade 
between  the  two  countries.  The  American  manufacturer,  on  the 
other  hand,  has  lar/ely  built  up  his  trade  in  oversea  markets  by 
sending  direct  representatives  from  the  works  to  study  the  con- 
ditions on  the  spot.  With  Canada  at  his  door,  so  to  speak  (a 
night's  journey  only  separating  important  manufacturing  points 
in  the  United  States  from  Montreal  and  Toronto),  it  is  not  sur- 
prising that  the  principal  trading  centres  of  Canada  are  overrun 
with  the  representatives  of  American  manufacturers. 

The  trade  of  the  United,  Kingdom  with  Canada  has  features 
which  differentiate  it  in  a  marked  sense  from  the  export  trade  as 
commonly  conducted  between  the  United  Kingdom  and  olher  self- 
governing  Dominions  and  some  foreign  countries.  The  merchant 
in  the  latter  instance  occupies  a  predominant  position  and  handles 
a  very  large  proportion  of  the  trade,  although  it  is  recognised  that 
there  has  been  for  some  time  a  growing  tendency  for  manufac- 
turers to  establish  direct  relations  with  importers  carrying  on 
business  in  most  oversea  countries.  In  Canada,  on  the  other  hand, 
the  merchant's  presence  is  barely  noticeable';  direct  trading 
between  the  wholesaler  or  retailer  and  the  manufacturer  is  a  marked 
feature  and  dominates  the  situation.  Failure  to  appreciate  this  atti- 
tude has  resulted  in  business  passing  the  United  Kingdom  and  going 
to  the  United  States,  so  determined  is  the  Canadian  importer  to  trade 
only  with  the  manufacturer.  Even  the  commission  agent  or 
representative,  resident  and  carrying  on  business  in  Canada  (as 
distinct  from  a  branch  office  of  a  manufacturer)  comes  in  for  a 
share  of  this  dislike  to  trading  with  a  go-between.  This  feeling  of 
the  Canadian  buyer  is  very  deeply  rooted,  quite  as  deeply,  in  fact,  as 
is  the  custom  or  habit  of  the  average  United  Kingdom  manu- 
facturer to  rely  on  and  employ  commission  agents  and  merchants 
for  disposing  of  his  productions  in  domestic  trade  and  to  utilise 
the  services  of  the  export  houses  for  oversea  trade.  Accepting  this 
view  as  correct,  it  will  be  understood  how  great  are  the  difficulties 
underlying  the  situation  and  hampering  the  expansion  of  British 
trade  with  a  market  whose  import  trade  has  trebled  itself  in  the 
short  term  of  11  years  and  which  is  as  far  as  one  can  foresee  only 
just  beginning  to  give  indications  of  its  future  value.  It  must  be 
admitted  that  the  majority  of  British  manufacturers  have  not 
learned  the  essential  details  governing  direct  trade  with  an  oversea 
customer,  which  it  will  take  time  to  master,  and  to  this  fact  may  be 
traced  the  larger  number  of  the  criticisms  directed  by  the  Canadian 
against  the  British  manufacturer,  particularly  criticisms  having 
relation  to  circumstances  attending  the  handling  and  forwarding 
of  goods  such  as  invoicing,  packing,  freighting,  kc. 

Attention  may  be  called  to  certain  factors  which  have  repeatedly 
been  brought  to  my  notice  as  hampering  many  existing  agents  in 
their  work  on  behalf  of  their  principals  in  the  United  Kingdom. 

The  first  is  in  regard  to  invoicing.  Canadian  money  is  in 
dollars  and  cents,  but  many  British  manufacturers  apparently 
refuse  to  believe  this  and  invoice  their  goods  in  English  money  to 
Canadian  firms  having  little  acquaintance  with  the  intricacies  of 
the  British  system.  Not  content  with  that,  they  will  send  perhaps 
four  or  five  different  invoices  for  different  parts  of  the  same 
appliance  or  machine,  each  one  with  different  discounts  and  all  in 
English  money.  The  American  manufacturer,  on  the  other  hand, 
invoices  the  whole  machine  or  appliance  in  one  sum,  with  one  dis- 
count, in  Canadian  dollars  and  cents  (which,  it  is  true,  is  the  same 
currency  as  his  own).  Another  practice  which  is  complained  of  is 
that  adopted  by  many  British  manufacturers  in  altering  their  price 
or  their  discounts  from  time  to  time,  simply  notifying  the  change 
in  the  discount,  2i  per  cent,  or  5  per  cent,  up  or  down,  as  the  case 
may  be.  The  American  manufacturer,  on  the  other  hand,  fixes  a 
price  on  many  of  his  goods  at  the  beginning  of  the  year,  and  holds 
that  price  good  for  1 2  months.  It  is,  I  am  sure,  only  necessary  to 
realise  these  striking  differences  between  the  methods  of  the  manu- 
facturers of  the  two  countries  to  appreciate  what  the  difference  is 
in  the  work  involved.  When  it  is  also  realised  that  owing  to  the 
great  expense  of  runniner  an  office  and  of  living  in  Canada,  clerks 
are  few  and  far  between  in  these  agents'  offices  (the  principals  of 
many  of  them  being  their  own  invoice  clerks,  book-keepers,  cashiers, 
as  well  as  salesmen),  the  agent'  has  directly  brought  home  to  him 


the  extra  amount  of  work  involved  in  repre*tnting  the  h'reT%gt 
British  firm.  However  great  hie  inclination  is  to  do  thi«,  it  la 
grarlually  eapjjed  and  weakened  owintr  to  the  time  he  bw  to  i>pend 
in  elucidating  the  problems  and  puzzle*  which  the  British  m*na- 
facturer  supplifjA  him  with  but  omitu  to  remunerate  him  for.  It  is 
suggested  that  all  British  manufacturer!  should  invariably  provide 
invoices  with  one  discount,  and  if  they  are  nnable  to  alter  their 
practice  of  continually  revining  pric'«.  at  leant  to  work  ont  the 
revision  themselves  and  supply  the  result  in  Canadian  cnrrency  for 
their  agent. 

The  second  matter  is  the  question  of  marking  csms.  It  cannot 
be  too  strongly  emphasised  that  the  name  of  the  Canadian  to»n 
to  which  delivery  is  to  be  made,  shonld  be  spelled  ont  in  full.  It 
is  not  sufficient  to  indicate  it  by  the  first  letter.  To  this  matter  I 
have  drawn  attention,  as  it  has  recently  been  repeatedly  brongbt 
to  my  notice.  The  loss  of  a  package  is  turely  to  be  avoided,  as 
well  as  the  expense  incurred  in  telegraphing  and  searching  over 
large  st -etches  of  this  Continent  in  order  to  find  some  two  or  three 
cases  destined  for,  say,  Calgary,  some  2.000  miles  from  the  landing 


ports.     To  send  forward  packages  marked  /« ^^  \  as  was  actoally 

c 

done  some  few  months  back,  is  asking  for  trouble. 

I  am  inclined  to  believe  that  the  practice  of  charging  for 
packing  cases  adopted  by  United  Kingdom  firms  ie  a  mistake. 
The  British  manufacturer  would  be  better  advised  to  include  the 
cost  of  the  packing  in  the  price  of  the  article.  He  should  also 
take  care  to  avoid  making  the  packing  cat^e  unnecessarily  heavy 
with  thick  sides  as  well  as  ends.  For  every  part  of  the  case  which 
is  even  gV  in.  too  thick  the  importer  here  has  to  pay  so  much 
additional  freight,  whether  by  weight  or  measurement,  and  it 
must  add  to  the  final  cost  of  the  article  and  thus  retard  the 
development  of  the  trade. 

It  is  pleasing  to  note  that  inquiries  from  the  United  Kingdom 
are  steadily  increasing  in  number,  both  from  firms  desiiicg  to 
obtain  suitable  representatives  and  also  from  firms  inquiring  as  to 
the  conditions  affecting  the  sale  of  their  goods  in  different  parts  of 
the  Dominion.  United  Kingdom  manufacturers  will  materially 
assist  in  the  Trade  Commissioner's  work  if  they  will  see  that  he 
is  placed  on  their  mailing  list  for  catalogues,  price  lists,  and  dis- 
count sheets.  These  catalogues  serve  two  purposes  : — (1)  A 
reference  for  Canadian  importers,  and  (2)  an  effective  advertisement 
for  the  United  Kingdom  manufacturer. 

General  Market  Features. 

For  the  working  of  the  Canadian  market,  several  difficult  pro- 
blems present  themselves  which  require  to  be  overcome,  if  the 
distribution  is  to  be  adequately  and  economically  carried  out.  The 
ribbon  of  territory  forming  the  Canadian  market  is  all  one  conntry, 
but  may  be  divided  into  sections  each  of  which  has  its  own  dis- 
tinctive features — in  the  character  of  its  inhabitants,  their  pursuits 
and  their  wants.  The  differences  in  these  distinctive  features 
require  as  much  study  as  the  differences  in  the  conditions  in  the 
several  European  countries  from  east  to  west.  The  practice  of 
many  Canadian  firms,  based  upon  long  experience,  is  to  have 
branches  established  in  at  least  four  centres,  for  distributing  pur- 
poses, in  addition  to  Montreal.  Some  of  these  firms  have  gone  so 
far  as  to  establish  branch  factories  in  the  west,  having  found  it 
necessary  to  start  these  in  order  to  hold  their  trade  and.  mainly, 
to  save  the  long  and  expensive  rail  haulage  from  the  extreme  east 
of  Canada.  It  is  stated  that  experience  has  taught  Canadian  firms 
that  to  work  a  territory  economically,  it  is  wise  to  establ'sh  a 
separate  branch  in  order  to  limit  the  distance  to  be  covered  by  the 
traveller.  This  should  not  exceed  an  IS  hours"  journey  from 
wherever  the  branch  is  located.  In  accordance  with  this  principle, 
many  firms  roughly  divide  the  long  ribbon  of  territory  into  the 
following  distributing  centres  : — 

1.  Montreal — for  the  n>aritime  provinces  and  about  80  mi.1es 
west,  to  Cornwall. 

2.  Toronto — for  the  towns  around  Lake  Ontario  and  the  Niagara 
peninsula,  to  include  Sanlt  Ste  Marie. 

3.  Winnipeg — for  the  western  prairie,  east  and  south  to  Fort 
William,  west  to  a  point  about  half  way  to  Calgary. 

4.  Calgary — north  to  Edmonton,  south  along  the  Crow's  Nest 
Railway  to  Nelson,  west  to  the  Rockies. 

5.  Vancouver — for  British  Columbia  ard  Victoria,  Vancouver 
Island. 

The  British  merchant  or  manufacturer  should  realise  that  to 
place  an  agency  with  a  Montreal  firm  without  brai  ?h  offices  either 
east  or  west,  a**  sole  agent  for  the  Dominion,  can  hardly  result  in 
the  thorough  distribution  of  his  goods  throughout  this  long,  narrow 
ribbon  of  territory.  It  shonld  also  be  borne  in  mind  that  even  if 
the  agent  makes  a  tour  of  the  Dominion  once,  or  even  twice,  a  year, 
he  has  to  be  absent  for  many  weeks  and  incur  very  considerable 
expense,  and  it  is  doubtful  whether  the  result  is  proportionate 
to  the  heavy  expenses  and  loss  of  time  involved. 

The  finding  of  a  suitable  agent  is  a  very  difficult  problem,  no 
matter  bow  much  care  is  taken.  Where  the  article  requires  mainly 
salesmanship — by  this  is  meant  an  article  whose  merits  the  average 
agent  can  speak  of  from  literature  or  explanations  supplied  by  the 
manufacturer — the  task  is  a  little  simplified.  Where,  however,  the 
article  requires  some  technical  knowledge  on  the  part  of  the  agent, 
the  task  of  finding  a  suitable  representative  is  made  infinitely 
greater.  To  begin  with,  firms  of  manufacturers'  agents  with  an 
established  business  are  few  in  number,  and  are  usually  already 
provided  with  agencies  of  foreign  manufacturers  :  they  are,  there- 
fore, mostly  barred  from  handling  a  British  agency  covering 
similar  goods.     Even  when  an  agent  is  found  who  is  suitable  in 
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many  ways,  he  will,  in  the  majority  of  instances,  be  found  to  be 
quite  unacquainted  with  the  merits  of  the  appliance  or  machine 
for  which  a  market  is  to  be  developed.  The  British  manufacturer 
is  slow  to  reccRnise  that  his  appliances  and  machines,  unknown,  or 
very  little  known,  on  the  Canadian  market,  must  require  a  good 
deal  of  missionary  work  to  be  undertaken,  and  heavy  expense  to  be 
incurred,  before  they  become  known.  When  a  British  manufacturer 
determines  seriously  to  develop  this  market  for  his  products,  he 
should  be  prepared  to  send  a  technically  qualified  assistant  from 
his  works  to  spend  a  year  in  the  agent's  office.  The  assistant  might 
be  paid  partly  by  the  home  firm,  and  partly  by  the  agent.  At  the 
end  of  some  12  or  18  months.lthe  assistant  having,  on  the  one  hand, 
thoroughly  demonstrated  the  teehnical  advantage  of  his  firm's 
products  to  the  agent,  and,  on  the  other  hand,  acquired  information 
and  experience  of  local  conditions,  unobtainable  otherwise  than  on 
the  spot,  should,  on  his  return,  with  the  experience  gained,  prove 
of  considerable  value  to  his  firm. 

Another  point  to  be  remembered  when  endeavouring  to  introduce 
an  appliance  or  machine  of  a  technical  character,  or  an  article 
whose  cost  exceeds  that  of  a  similar  article  already  on  the  market, 
is  that  Canada  is  an  extremely  expensive  country  to  travel  in — 
how  costly,  probably  few  firms  in  England  appreciate.  Now,  it 
stands  to  reason  that  the  agent  will  not  incur  the  expense  of  the 
missionary  work  required  to  introduce  such  goods  as  are  above 
described  without  sufficient  incentive.  It  amounts  to  this,  roughly, 
that  either  the  British  manufacturer  must,  the  first  year  or  two, 
pay  for  the  pioneer  work  to  be  done,  or,  in  the  alternative,  reduce 
the  cost  of  the  article  desired  to  be  introduced  to  a  price  equivalent 
to,  or  lower,  than  the  competing  article  on  the  market,  and  leave 
the  agent  to  go  ahead,  relyirg  on  his  own  ability  to  introduce  and 
make  a  trade  in  the  article. 


ELECTRICAL    ACCIDENTS    IN    1912. 


{Concluded  from  page  75.) 

Whilst  there  has  been  a  very  great  advance  in  the  design  of 
high-tension  switchboards  during  the  last  few  years,  the  same 
attention  has  not  been  given  to  the  design  of  direct-current 
medium-pressure  boards.  These  switchboards  are  commonly 
arranged  so  that  it  is  impossible  to  do  any  work  upon  them  with- 
out danger  of  making  a  short  ciicuit.  There  is  much  room  for 
improvement  in  this  respect,  not  only  in  the  relative  arrargement 
of  the  conductors  at  different  potentials,  but  as  regards  the  con- 
ductors and  the  earthed  metal  framework  which  supports  the 
slate  or  marble  panels.  Many  of  the  short  circuits  due  to  men 
working  on  the  live  conductors  have  been  between  one  conductor 
and  the  earthed  framework.  There  is  nothing  impracticable  in 
protecting  the  framework  by  slate  or  other  suitable  material  and 
protecting  bolt  heads  on  the  front  of  the  par  els  in  such  a  way  as  to 
overcome  this  danger,  or  in  putting  more  divisions  between 
conductors  of  opposite  polarity,  and  the  extra  cost  involved  would 
be  well  repaid  by  the  increased  security  against  accident  and  break- 
down. Some  extra  space  would  no  doubt  be  required,  but  this 
again  would  be  an  advantage,  as  a  common  fault  with  these 
switchboards  is  that  the  apparatus  and  conductors  are  much  too 
cramped  together.  Watt-hour  meters  in  which  the  main  current 
of  the  circuit  passes  through  the  instrument  are  not  unfrequently 
found  on  switchboards.  These  instruments  require  periodical 
calibration  or  comparison  with  a  standard  instrument,  often 
involving  risky  work  at  the  back  of  the  board  in  making  the 
temporary  connections  for  the  standard  and  in  reinstating,  no  pro- 
vision having  been  made  for  the  ready  connection  of  the  standard 
instrument.  Some  of  the  accidents  from  short  circuits  already 
referred  to  were  due  to  this  operation.  Instruments  having  a 
current  coil  as  a  shunt  to  a  resistance  in  the  main  circuit  are  to  be 
preferred  as  tending  to  obviate  the  necessity  for  breaking  and 
making  main  connections  for  purposes  of  calibration,  with  an 
additional  advantage  that  the  meters  can  be  placed  away  from  the 
switchboard  where  they  are  less  liable  to  the  influence  of  stray 
fields.  In  comparatively  few  stations  are  there  provided  any 
insulated  spanners  or  special  tools  for  use  on  live  switchboards. 
Where  any  work  has  to  be  done,  ordinary  engine  room  tools  are 
used  with  attendant  risk  of  making  short  circuits. 

Although  my  report,  as  usual,  deals  mainly  with  unsatisfactory 
conditions  and  dangerous  apparatus  which  I  have  come  across  during 
my  visits,  I  have  also  seen  much  that  is  excellent  and  which  is  very 
useful  to  point  to  as  a  standard  in  the  less  satisfactory  places.  In 
many  cases  the  Regulations  are  well  observed  and  precautions 
beyond  those  actually  required  have  been  adopted.  In  other 
instances,  however,  the  Regulations  have  not  been  attended  to,  and 
engineers  and  others  who  should  be  familiar  with  the  requirements 
have  confessed  to  being  totally  unacquainted  with  them  ;  others 
again  seem  to  think  that  there  is  no  need  for  them  to  take  any 
steps  to  effect  compliance  until  the  matters  have  been  pointed  out 
to  them  by  an  inspector.  Some  also  seem  to  take  much  trouble  to 
work  as  near  the  border  line  as  possible.  Thus,  new  switchboards 
are  erected  with  the  bare  minimum  of  space  at  the  back,  although 
there  may  have  been  several  feet  to  spare  at  the  front — a  practice 
liable  to  lead  to  difficulties  later  on  if  any  alterations  or  additions 


needing  more  space  are  required  at  the  back.  Others  again  fail  to 
see  that  the  Regulations  are  intended  to  provide  for  safety  and  are 
not  merely  arbitrary  rules  without  a  purpose.  Thus,  Reg.  17, 
which  requires  a  certain  minimum  width  of  passage-way  behind 
switchboards,  is  subject  to  exemption  for  low  pressure.  Some 
occupiers  or  their  contractors,  in  putting  up  switchboards  subject 
to  this  exemption,  instead  of  providing  some  reasonable  width  of 
passage-way  do  not  provide  epace  at  the  back  sufficient  for  ordinary 
convenience  to  say  nothing  of  safety.  In  one  case,  a  low-pressure 
three-phau'  board  with  iron  floor  plates  front  and  back,  had  only 
9  in.  clear  space  behind,  although  there  was  room  and  to  spare  in 
front.  In  other  cases,  low-pressure  switchboards  are  placed  in 
inaccessible  or  dangerous  position^,  but  are  exempt  from  Reg.  25, 
which  does  not  apply  to  low-pressure  systems.  In  another  case, 
also  by  a  well-known  firm,  a  number  of  220-volt  two-phase  switch 
panels  were  placed  in  the  pump  room  of  a  supply  station  over  iron 
plating  and  without  any  protection.  In  other  cases  covers  were 
provided,  but  constituted  a  trap.  The  switch  and  fuses  were  under 
the  same  metal  cover.  If  a  fuse  should  blow  and  require  renew- 
ing, the  metal  cover  would  have  had  to  be  unscrewed  and  removed. 
The  permanently  live  contacts  of  the  switch  were  within  i  inch  of 
the  metal  cover  so  that  there  would  be  great  danger  to  the 
attendant  of  shock  to  earth  should  he  allow  the  cover  to  touch  the 
live  conductors  whilst  removing  it.  Fortunately,  such  cases  can 
be  dealt  with  under  Reg.  1,  which  provides  for  safety  in  general 
term?.  That  Exemption  I  is  not  intended  to  allow  of  unnecessarily 
dangerous  conditions  merely  because  the  pressure  happens  to  be 
below  certain  limitp,  is  made  quite  clear  in  the  Commissioner's 
Report  on  the  Public  Inquiry."  The  exemption  as  regards  public 
supply  stations  was  given  merely  because  such  stations  are  "  gene- 
rally well  arranged  and  kept,  but  it  does  not  exempt  from  the 
requirements  of  Regulation  1,  The  idea  that  where  Exemption  1 
applies,  conductors  and  apparatus  may  be  arranged  totally  regard- 
less of  danger,  is  entirely  erroneous. 

Transforming  sub-stations  are  nearly  always  now  constructed  so 
as  to  be  in  accordance  with  the  requirements.  I  found,  however, 
one  example  of  a  new  station  which  was  very  dangerous.  The 
roof  was  only  4  ft.  high,  and  there  were  bare  high-tension  fuse 
terminals  totally  unprotected  close  to  the  switch  on  the  back  wall. 
One  of  the  high-tension  accidents  already  referred  to  occurred  in 
this  sub-station.  In  another  sub-station  I  found  high-pressure 
grip  fuses  not  protected  by  switches  and  having  exposed  live  metal 
at  each  end,  placed  over  a  cement  floor  and  no  insulating  stand  or 
gloves  provided, 

I  found  during  the  year  numerous  examples  of  switches  and 
switch-fuses,  both  in  electrical  stations  and  other  works,  not  in 
accordance  with  the  requirements  of  Regulation  H  (c),  that  is,  that 
they  were  not  so  arranged  that  "  the  hand  cannot  inadvertently 
touch  live  metal."  As  I  mentioned  last  year,  several  firms  have 
taken  up  the  manufacture  of  switch  gear  and  other  apparatus 
specially  designed  to  meet  the  requirements  and  others  are  now 
doing  so.  Unfortunately  there  are  firms  who  continue  to 
advertise  and  sell  apparatus  that  does  not  comply  with  the 
requirements,  taking  the  view  that  it  is  none  of  their  business 
where  the  apparatus  is  ultimately  used,  whether  on  factory 
premises  or  elsewhere. 

Hand  lamps  which  do  not  comply  with  the  requirements  are  still 
to  be  found  in  use,  and  the  readily  contrived  substitute  for  a 
properly  constructed  portable  lamp,  consisting  of  a  lamp  in  an 
ordinaiy  metal  lampholder  on  flexible  wires,  is  often  used. 
There  would  be  no  objection  to  its  use  if  the  holder  were  earthed, 
which,  however,  is  never  the  case,  and  it  is,  therefore,  dangerous 


TABLE  III.— Electrical  Fatalities  Reported  under  the 
Factory  Acts  in  1912. 


1 

Voltage 

Voltage  of 
circuit  or 

ByBtem. 
A  =  Alternating, 
1  =  single-phase, 
2=  two-phase, 
3  =  three-phase, 
D  =  direct. 

No. 

Month. 

Distiiot. 

of 

system. 

G30 

probable 

voltage  of 

shock. 

1 

Jan. 

Dundee 

630 

Al 

2 

Jan. 

Glasgow     ... 

400 

230 

A3 

8 

Feb. 

Stockton     ... 

440 

250 

A3 

4 

Feb. 

Dublin 

5,000 

3,000 

A3 

5 

Feb. 

Leeds 

400 

230 

A3 

6 

ft^ar. 

N.  London  ... 

10,500 

6,000 

A3 

7* 

June 

Newcastle  ... 

440 

440 

A3 

8 

July 

Edinburgh... 

2,000 

1,150 

A3 

9 

July 

Manchester 

400 

230 

A3 

10 

Aug. 

Glapfirow     ... 

440 

250 

A3 

11 

Sept. 

Sheffield      ... 

200 

200 

Al 

12 

Sept. 

Liverpool    ... 

220 

220 

D 

13 

Oct. 

Glasgow 

440 

440 

A2 

14 

Oct. 

Sheflaeld      ... 

500 

290 

A3 

15 

Oct. 

Derby 

6,600 

3,800 

A3 

16 

Oct. 

Derby 

1>,60U 

3  800 

A3 

17 

Nov. 

Manchester 

6  600 

3,800 

A3 

18 

Nov. 

Wolver'hpton 

460 

460 

D 

19 

Dec. 

Newcastle  ... 

440 

250 

A3 

*  Fall  followiog  shock. 

when  used  in  places  where  the  person  handling  it  is  not  insulated 
from  earth.  Several  of  the  fatal  hand-lamp  accidents  during  the 
last  few  years  have  been  caused  through  the  use  of  this  makeshift 
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arranprement.  Several  new  and  good  patterns  of  safety  type  hand 
lamps  have  been  introduced  during  the  year.  The  construction  of 
Bome  of  the  safety  type  hand  lamps  now  on  the  market  is  faulty, 
as  they  are  not  made  to  stand  rough  usage  or  use  in  hot  places, 
Buch  as  engine  rooms  and  boiler  houses.  Some  of  these  hand  lamps 
have  metal  guards  so  heavy  and  so  insecurely  attached  to  the  body, 
that  if  they  are  dropped  on  the  floor  the  guards  will  break  away. 
The  use  of  soft  wood  in  the  construction  is  also  unsatisfactory,  as 
it  is  liable  to  shrink  and  split  from  the  heat  of  the  lamp,  and  is 
particularly  unfitted  for  use  in  hot  places.  Some  of  the  best  types 
have  no  wood  in  their  construction,  an  insulating  fire-resiating 
composition  being  used  in  place  of  it. 

In  an  underground  switch  chamber  not  under  the  Acts,  a  man 
employed  in  cleaning  was  killed  by  contact  with  a  live  conductor. 
He  had  neglected  to  wear  the  rubber  boots  provided,  and  it  was 
subsequently  found  that  he  had  painted  the  soles  of  his  feet  with 
an  insulating  varnish,  presumably  thinking  thereby  to  render 
himself  immune  from  shock. 

Of  the  above  18  fatalities  directly  due  to  electric  shock,  five  were 
on  high-pressure  or  extra-high-pressure  alternating-current  systems. 
Ten  were  on  medium-pressure  alternating  systems  ;  six  of  theee 
were  shock  to  earth  on  three-phase  systems  of  which  the  pressure 
between  phases  was  440  volts  or  less,  and  as  the  neutral  point  was 
earthed  in  probably  each  case,  the  pressure  received  would  not 
exceed  250  volts  in  any  instance.  One  was  from  a  200- volt  single- 
phase  system.  Of  the  two  .on  direct-current  systems,  one  was  on  a 
460-volt  three-wire  system,  but  not  having  the  middle  wire  earthed, 
and  the  other  on  a  220-volt  two-wire  system. 

In  only  nine  cases  is  it  clear  that  any  attempt  was  made  to  re- 
suscitate the  victim  by  means  of  artificial  respiration.  In  several 
it  was  certainly  not  attempted.  In  the  cases  in  which  it  was  tried, 
the  duration  of  the  effort  varied  considerably.  In  one  case  it  was 
kept  up  for  two  hours,  in  another  for  three-quarters  of  an  hour, 
and  in  a  third  for  10  to  15  minutes,  in  each  case  with  medical  aid, 
whilst  in  a  fourth  it  was  continued  until  the  arrival  of  a  doctor, 
who  pronounced  the  patient  dead.  In  two  further  cases  the  patients 
were  taken  in  ambulance  wagons  to  the  hospital,  and  in  one  of 
them  only  was  the  treatment  continued  during  the  journey.  In 
two  other  cases  the  treatment  was  continued,  apparently  without 
medical  aid,  for  half  an  hour,  and  in  another  for  a  few  minutes 
only,  as  the  patient  "  appeared  to  be  dead." 

Dr.  Reginald  Morton  says  : — There  are  only  two  fundamental 
facts  that  need  be  impressed  upon  the  minds  of  everyone.  The  first 
is  that  death  from  electrical  shock  is  only  an  apparent  death  at 
first  ;  and,  secondly,  whatever  the  conditions  or  severity  of  the 
accident,  there  is  practically  always  a  time,  varying  from  a  few 
minutes  upwards,  during  which  it  is  possible  to  reeuscitate  the 
victim  by  artificial  respiration  if  resorted  to  at  once.  So  important 
is  it  to  commence  artificial  respiration  quickly,  that  it  is  the  first 
duty  of  the  bystander  to  see  to  this  before  everything  else.  He  must 
not  leave  the  victim  to  summon  medical  aid — it  may  be  too  late  by 
the  time  the  doctor  arrives — but  he  should  send  for  medical  assist- 
ance if  there  is  anyone  else  present. 

Artificial  respiration  must  be  persevered  with  for  at  least  two 
hours,  or  until  the  patient  revives  ;  in  many  cases  it  may  be  only  a 
few  minutes.  After  return  to  consciousness  complete  rest  is 
essential  for  a  day  or  two,  and  under  no  circumstances  must  the 
man  be  allowed  to  return  to  work  at  once,  as  he  may  wish  to  do  if 
the  shock  has  been  a  light  one.  With  the  prompt  application  of 
first  aid  practically  every  victim  can  be  revived,  and  of  these  nearly 
all  will  make  a  complete  and  permanent  recovery,  provided  they 
were  previously  in  a  normal  state  of  health. 

Instructions  for  the  treattnent  of  persons  suffering  from  electric 
shock  are  required  by  the  Regulations  to  be  posted  in  every  elec- 
trical station  and  factory  using  electrical  energy  at  pressures  above 
low  pressure.  For  many  years  before  Regulations  came  into  force, 
thanks  to  the  efforts  of  the  technical  Press,  particularly  the 
Electrical  Review,  electrical  station,  engineers  were  generally 
fairly  well  acquainted  with  the  measures  to  be  adopted  ;  but,  in 
other  works,  there  may  be  no  one  who  has  even  read  the  placard. 
To  delay  reading  the  instructions  until  an  accident  has  occurred 
may  render  any  attempt  at  resuscitation  useless,  as  the  patient 
may  die  in  the  interval,  or  the  subsequent  efforts  at  resuscitation 
may  be  so  inefficiently  carried  out  as  to  be  futile.  In  all  electrical 
stations  and  works  where  electrical  energy  is  much  used  there 
should  be  persons  who  have  been  taught  and  practically  drilled  in 
methods  of  artificial  respiration.  It  is  most  important,  as  pointed 
out  by  Dr.  Morton,  that  no  time  be  lost  in  getting  to  work 
after  the  accident,  and  there  should  be  no  cessation  of 
the  efforts  for  at  least  two  hours.  Owing  to  the 
comparative  rarity  of  electric  shock  accidents,  very  few  medical 
men  can  have  ever  had  actual  experience  in  their  treatment,  and  it 
is  quite  certain  that  some  at  any  rate  do  not  realise  the  importance 
of  perseverance  in  artificial  respiration.  In  a  number  of  fatal 
cases  which  I  have  investigated,  the  persons  present  have  started 
artificial  respiration  and  a  doctor  has  been  sent  for,  and  on  arrival 
has  pronounced  the  patient  dead,  and  has  gone  away  all  within 
half  an  hour  of  the  accident.  A  case  of  this  kind  was  cited  by  a 
witness  at  the  public  inquiry  into  the  Regulations  a  few  years  ago 
where,  on  the  doctor  having  pronounced  the  victim  dead,  the  men 
returned  to  the  patient  and  continued  the  artificial  respiration  and 
succeeded  in  bringing  him  round.  In  a  recent  case  of  death  from 
a  low-voltage  shock,  the  doctor  who  was  called  in  is  reported  as 
having  said  at  the  inquest  that  attempts  to  restore  animation  im- 
mediately after  the  accident  would  have  been  useless,  as  he  was 
sure  death  was  almost  instantaneous.  Whether  the  doctors  are 
generally  correct  in  pronouncing  life  extinct  so  soon  after  the 
accident  is  not  for  a  layman  to  judge,  but  in  view  of  Dr.  Morton's 
letter,  it  does  appear  that  some  of  the  cases  may  have  been  given 
up  too  soon. 
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Copper  and  Aluminium  CabI«H  for  Mining'  Work. 

By  BUBKKWOOD  Welbocb.v,  M.I.E.E. 

(Alutract  of  paper  read  heforf.  the  I.N8T1TCTI05  OP  M IsriKO 
Enoineebb,  June  oth,  1913.) 

There  is  no  inherent  electrical  reafion  why  insolated  aluminiam 
conductors  should  not  be  used  for  all  purpoces  and  at  all  workinfr 
pressures.  As  regards  the  use  of  copper  or  alaminiom,  every  caM 
should  be  settled  on  its  merits. 

The  world's  annual  production  of  copper  is  about  1,'>'J4,4>>5  tone,  and 
of  aluminium  approximately  60,000  tona.  For  electrical  work  only 
about  V,  per  cent ,  or,  say,  10,000  tons,  of  all  the  aluminium  prodaced 
is  used.  Further  plants  are  now  being  constructed,  which  will 
increase  by  .00  per  cent,  the  present  output  of  aluminium  within 
the  next  two  or  three  years  ;  a  reduction  in  the  selling  price  Ehonld 
follow,  and  result  in  a  considerable  increaee  in  its  use  for  electrical 
work. 

Electrolytic  copper-wire  bars  contain  about  0'2  per  cent,  of  im- 
purities, and  should  comply  with  the  rtquirementa  of  the 
Engineering  Standards  Committee  of  March,  1910  :  bat  there  is 
no  E.S.  Committee's  standard  for  aluminium.  Alnmininm  bars 
usually  contain  05  to  0  7  per  cent,  of  impurities  (chiefly  Bilicon 
and  iron),  and  these  should  never  exceed  0'71  per  cent.,  at  which 
figure  the  conductivity  of  hard-drawn  aluminium  is  60  per  cent, 
when  compared  with  the  British  standard  for  hard-drawn  copper 
at  60°  F.  ;  with  0-5  per  cent,  of  impurities  the  conductivity  will  be 
as  high  as  617  per  cent.  If  the  impurities  do  not  exceed  0  75  per 
cent,,  as  can  invariably  be  arranged,  bare  aluminium  wires  can  be 
used  in  the  United  Kingdom  in  any  situation  in  which  copper  wires 
can  be  employed. 

For^lines  near  coke  ovens,  aluminium  should  always  be  used,  as 
it  resists  the  action  of  sulphur  dioxide  products,  whereas  copper 
will  not  do  so. 

If  equal  sections  of  copper  and  aluminium  are  tested  under  equal 
conditions,  it  will  be  found  that  an  aluminium  conductor  will  carry 
60  per  cent,  of  the  current  that  a  copper  conductor  will  carry  with 
the  same  loss  of  energy.  Conversely,  the  cross-section  of  an 
aluminium  conductor  must  be  1666  times  that  of  a  copper  con- 
ductor if  it  is  to  carry  the  same  current  with  equal  drop  of 
pressure. 

For  a  given  current-carrying  capacity,  theoretically  only  half  the 
weight  of  aluminium  is  required  as  compared  with  copper,. and  in 
practice  this  is  also  nearly  true. 

The   coefficient   of  linear  expansion   per  degree 
40  per  cent,  greater  for  aluminium  than  for  copper. 

Aluminium   for   overhead   lines    should    always 
despite  the  greater  expense.     Cold  rolling,  coupled 
manufacturing  processes  in  England,  has  increased  the  breaking 
strain  of  aluminium  by  10  per  cent,  over  that  obtained  only  three 
years  ago.     Individual  wires  for  overhead  lines  should  be  specified 
to  comply,  after  stranding,  with  the  tests  given  in  Table  I,  without 
interfering  with  the  electrical  conductivity  : — 


Fahrenheit   is 

be  cold-rolled, 
with  improved 


TABLE  I. 


-Suggested  Tests  for  Habd-dbawn  Alumisium 
Conductors. 


Standard 

Diameter  of 

Breakirg- 

Extension  on  a 

Wrapping 

wire  gauge. 

wire. 

strain. 

5-in.  length. 

test. 

Tons  per 

Inches, 

square  inch. 

Per  cent. 

4 

0232 

11-00 

300 

Three  times 

6 

0-192 

1200 

300 

round  ita  own 

8 

0-160 

13-00 

3-00 

diameter    on 

10 

0-12S 

13-50 

30O 

and   three 

12 

0-104 

14-00 

2-50 

times  cff. 

14 

0-080 

14-50 

2  50 

16 

0064 

14-75 

2  50 

The  breaking-strains  agree  very  closely  with  the  equation  ; — 

T    =   lG-5   —   24   D, 
where 

T   =  Tensile  strength  in  tons  per  gq,  in.,  and 

D  =  Diameter  of  wire  in  inches. 

There  appears  to  be  no  case  in  the  United  Kingdom  in  which 
aluminium  cables  have  been  used  for  shaft  or  in-bye  work  in  a  mine. 
In  mines  cables  are  almost  invariably  insulated  with  impregnated 
paper,  or  bitumen,  and  protected  with  wire  armour  and  compounded 
tapes  or  jute. 

The  diameter  of  aluminium  cables  is  greater  than  that  of  the 
equivalent  copper  cables,  hence  the  cost  of  protecting  an  aluminium 
cable  exceeds  that  of  a  copper  cable.  Investigation  of  cables  pro- 
tected with  jute  string  shows  that  the  jute  opens  at  bends  in  the 
cable  and  allows  the  watex  of  the  mine,  often  corrosive,  to  have 
access  to  the  armour.  The  writer  is  of  opinion  that  compounded 
hessian  tapes  aft'ord  much  more  certain  protection  than  jute  string. 
The  chief  corrosive  agents  to  be  guarded  against  in  vnlcanised- 
bitumen  cables  are  CO  caustic  soda,  due  to  the  electrolysis  of  salt 
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on  the  occurrence  of  a  leakage  of  direct  current ;  C'2)  lime  in  con- 
crete and  mortar  ;  and  (3)  alkaline  waters,  due  to  calcium  car- 
bonate. 

There  are  very  few  corrosive  agents  which  will  attack  lead. 
Those  which  do  so  form  a  protective  coating  on  the  lead,  if  not 
subjpcted  to  external  electrolysis.  There  have  been  a  few  cases  of 
corrosion  of  lead  sheathing  in  mines,  but  expert  examination 
always  reveals  (1)  that  the  corrosion  is  the  result  of  chemical 
action  aided  by  electrolysis,  and  not  of  chemical  action  alone  :  (2) 
that  corrosion  is  almost  confined  to  direct-current  circuits  only  ; 
or  (;>)  that  the  lead  has  not  bfen  made  continuous  and  connected 
to  earth.  Corrosion  of  the  lead  sheathing  due  to  electrolysis  cannot 
occur  on  alternating  or  direct-current  circuits  if  the  Home  Office 
requirements  for  the  continuity  and  earthing  of  the  lead  and 
armour  on  cables  are  adhered  to.  The  writer  advocates  the  very 
highest  standard  of  cable  work  in  mines,  whether  copper  or 
aluminium  conductors  are  used,  and  indicates  his  personal  prefer- 
eace  for  paper-insulated  lead- sheathed  cables. 

All  three-core  lead-sheathed  single  and  double-wire  armoured 
cables,  and  all  vulcanised-bitumen  double-wire  armoured  cables 
built  to  the  British  Engineering  Standards  Committee's  table  of 
March,  liUO,  for  all  pressures  up  to  and  including  3,000  volts,  and 
of  all  sections  of  copper  (and  equivalent  aluminium)  conductors 
from  0  ('25  to  0'30  sq.  in.  area,  comply  with  the  Home  OflBce 
Rule  12  ((')  (iv). 

_  Tables  have  been  drawn  up  here  which  may  prove  useful  in 
deciding  what  type  of  cable  shall  be  installed  in  any  given  case. 
The  first  table  (II)  compares  directly  the  relative  prices  of  low- 
er medium-pressure  three-core  copper  conductor  shaft-cables, 
double-wire  armoured,  taped,  and  compounded  ;  («)  paper-insulated 
lead-covered,  and  Qi)  vulcanised-bitumen  insulated. 


Area. 
Sq.  in. 

0-05 
0-10 
0  25 


TABLE  II. 

(«) 
Paper-insulated. 

roo 

1-00 

roo 

TABLE  III. 


(h) 
Bitumen-insulated. 

119 

ri5    . 
ri3    ' 


Description. 

Sectional  area,  in  Eq.  in. 

005 

O'lO 

0-20 

(a)  Paper  insulated  with  sector  cores, 
lead-sheathed    and     single-wire 

armoured 

(h)  Paper  insulated  with  sector  cores, 
vulcanised  -  bitumen     sheathed 
and  single- wire  armoured 
(c)  Vulcanised  -  bitumen      insulated, 
with   round   cores    and   single- 
wire  armoured    ... 

*(d)  Paper     insulated    with     sector 
cores,       vulcanised  -  bitumen 
sheathed   and   double -wire   ar- 
moured "leadless"  cables 

*(e)  Vulcanised  -  bitumen      insulated, 
with  round    cores   and  double- 
wire  armoured     ... 

roo 

I'lO 
1-18 

1-40 
1-48 

roo 

1-08 

ri5 

1-31 

1-38 

roo 
roe 
ri2 

1-22 
1-29 

*  These  cables  could  also  be  used  for  shaft-  work. 

Table  III  gives  the  relative  prices  for  various  low  or  medium- 
pressure  three-core  cables  with  copper  conductors  for  in-bye  use, 
and  shows  the  considerable  saving  in  first  cost  of  the  lead-sheathed 
cable  as  compared  with  any  form  of  bitumen  cable. 

The  Home  Office  memorandum  on  Rule  12  clearly  recommends 
that  double-wire  armour  should  be  employed  even  on  in-bye  cables 
when  no  lead  sheath  is  used.  If  this  recommendation  be  followed 
the  saving  in  first  cost  between  items  (a)  and  (rf)  or  («)  and  (e)  is 
remarkable. 

The  most  important  cases  in  which  aluminium  cables  have  been 
used  in  this  country  are  as  follows  : — 

Manchester  Corporation  Electricity  Department,  over  11,000  yards 
of  single-core  cable,  chiefly  of  1'66  sq.  in.  area. 

Bolton  Corporation  Electricity  Department,  1,440  yards  of  single- 
core  1"6C  gq.  in.  cable. 

Metropolitan  Electric  Supply  Co.,  Ltd.,  London,  about  6,000  yards 
of  i-i'SS  sq.  in.  concentric  and  triple-concentric.  All  the  above  are 
paper-insulated  lead-sheathed. 

The  writer  has  seen  a  list  of  places  in  which  over  800  miles  of 
cable  are  employed  at  voltages  varying  from  240  to  60,000  (single- 
phase). 

At  the  time  of  writing  this  paper  (March,  I'll 3)  the  market 
values  prevailing  have  been  used  in  working  out  the  comparative 
prices  of  insulated  cables  as  follows  : — 

£  s.  d. 
Copper  (electrolytic  wire  bars),  per  ton  of  2,340  lb,  69  5  0 
Aluminium  do.  do.  do.  90  10    0 

For  three-phase  work  at  low  and  medium  pressures,  taking,  for 
example,  a  copper  cable  c!:  O'l  sq.  in.  (aluminium  0"166  sq.  in.),  the 
aluminium  cable  is  the  cheaper  : — 

{a)  In  plain  lead-sheathed  cables  whenever  aluminium  wire  bars 
are  less  than  £22  per  ton  above  the  price  of  copper  bars. 


(/')  In  single-wire  armoured  cables  whenever  aluminium  wire 
bars  are  less  than  £10  per  ton  above  the  price  of  copper  bars. 

(<■)  In  double-wire  armoured  cables  whenever  aluminium  wire 
bars  are  lower  in  price  thai  copper  bars. 

For  continuous-current  work,  at  low  and  medium  pressures,  a 
comparison  between  a  0  30  Eq.  in.  copper  single-conductor  paper- 
insulated  lead-sheathed  cable  and  the  equivalent  OT)0  Eq.  in. 
aluminium  cable,  both  being  built  to  comply  with  the  Home  Office 
rules,  shows  that  the  aluminium  cable  is  the  cheaper  : — 

(«)  In  plain  lead-sheathed  cables  whenever  aluminium  wire  bars 
are  less  than  £42  per  ton  above  the  price  of  copper  bars. 

(Ji)  In  single-wire  armoured  cables  whenever  aluminium  wire 
bars  are  £22  or  less  per  ton  above  the  price  of  copper  bars. 

(r)  In  double-wire  armoured  cables  whenever  aluminium  wire 
bars  are  £  1 0  or  less  per  ton  above  copper  bars. 

The  latter  comparison  holds  good  when  the  conductors  are 
insulated  with  bitumen  instead  of  paper. 

There  are  installations  where  economies  can  be  effected  by  using 
unarmoured  aluminium  cables  on  the  surface  works  only,  especially 
when  the  generating  station  or  sub-station  is  situated  at  any 
considerable  distance  from  the  shaft.  With  larger  sizes  of  un- 
armoured continuous-current  cables,  the  saving  is  greater,  and 
unarmoured  concentric  and  triple-concentric  aluminium  cables  for 
pressures  up  to  650  volts  usually  show  a  considerable  saving  over 
the  equivalent  copper  cables.  One  such  case  came  under  notice 
this  year,  where  a  triple-concentric  aluminium  cable  showed  a 
saving  of  20  per  cent,  over  the  corresponding  copper  cable. 

For  3,000  volts  three-phase,  in  the  case  of  a  0'20  sq.  in.  paper- 
insulated  three-core  copper  conductor  lead-sheathed  and  double- 
wire  armoured  cable,  the  aluminium  cable  cannot  compete  either 
in  price  or  in  weight. 

The  first  cost  of  overhead  transmission  lines  of  stranded 
aluminium  conductors  of  010  sq.  in,  sectional  area  and  upwards, 
with  spans  up  to  400  ft.  (the  maximum  usually  employed  in  the 
United  Kingdom),  is  less  than  for  lines  of  copper  conductors.  A 
comparison  of  the  cost  of  a  6,600- volt  three-phase  25-cycle  line  to 
carry  1,000  KW.  for  10  miles  under  British  conditions,  constructed 
of  copper  and  aluminium,  shows  an  approximate  saving  of  16")  per 
cent,  in  favour  of  aluminium.  In  three  definite  cases  in  this 
country  in  which  hona  fide  alternative  tenders  were  given  for  lines 
with  both  aluminium  and  copper  conductors,  the  tender  for 
aluminium  was  accepted  in  each  case. 

Experience  in  North  America  has  shown  that  there  is  much  les* 
trouble  with  aluminium  than  with  copper  from  ice  and  snow 
collecting  on  the  conductors. 

For  jointing  insulated  cables,  the  author  cannot  recommend 
either  cast-aluminium  joints  or  autogenous  welding,  owing  to  the 
effect  of  the  heat  on  the  insulation.  But  he  can  confidently 
recommend  mechanical  joints  of  the  type  illustrated  in  fig.  1, 


■ry^^,rss!a>^^j.-.-,  J:r^. 
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Copper  joints  can  be  easily  made  on  overhead  lines  by  means  of 
flexible  copper  braid  bound  and  soldered  to  the  joint  ;  this  system 
has  been  patented  by  Mr.  Chas.  Vernier. 

There  are  various  ways  of  jointing  aluminium  conductors  on 
overhead  lines.  Up  to  0'25  sq,  in,  welded  joints  can  be  made. 
Another  way  of  jointing  large  conductors  is  by  means  of  the  type 
of  clamp-joint  shown  in  fig,  1,  These  joints  cannot  be  used 
under  stress.  A  torsion  sleeve- joint  may  be  employed  for  jointing 
conductors  up  to  about  0'30  sq,  in,,  under  strain,  and  a  specially- 
designed  joint  for  use  under  stress  was  employed  on  Messrs,  Newton 
Chambers  &  Co,'s  1'4  sq.  in,  line. 

Frequently  on  overhead  lines  it  is  necessary  to  employ  lead- 
sheathed  paper-insulated  cables,  supported  by  hangers  attached  to  a 
steel  suspending  cable.  With  these,  in  the  past,  there  has  been 
much  trouble,  owing  to  the  cracking  of  the  lead  sheath.  The 
troubles  have  been  eliminated  by  the  use  of  the  method  of 
suspension  covered  by  Mr,  C.  E.  Elder's  patent,  and  by  the  addition 
of  3  per  cent,  of  tin  to  the  lead  sheath.  The  system  consists  of 
very  short  chrome-leather  supporting  hangers,  placed  12  in.  apart, 
and  fastened  to  a  stranded  steel  suspending  cable  in  such  a  way 
that  they  have  no  longitudinal  movement.  At  every  tenth  hanger, 
a  sherardized  flat-steel  spring  is  sprung  on  the  hanger  for  clamping 
it  to  the  cable  and  so  preventing  any  longitudinal  movement  of  the 
cable  relative  to  the  hanger.  In  special  cases,  every  hanger  may  be 
clamped  to  the  cable.  Clean,  commercially  pure  aluminium  scrap, 
as  obtained  from  cables  or  from  overhead  lines,  can  readily  be  sold 
at  about  £22  per  ton  below  the  market  price  of  aluminium- wire 
bars  ;  the  price  of  clean  electrolytic  copper  scrap  is  about  £6  per 
ton  below  the  price  of  wire  bars. 

Aluminium  is  coming  increasingly  into  favour.  The  initial 
difficulties  have  been  overcome,  and  it  can  be  safely  used  as  a  con- 
ductor on  an  equal  footing  with  nopper.  For  mining  work  in  the 
United  Kingdom,  at  the  present  prices  of  copper  and  aluminium, 
insulated  cables  with  copper  conductors  and  for  all  pressures  are  the 
cheaper,  while,  for  overhead  lines,  aluminium  conductors  are  the 
cheaper.  Paper-insulated  lead-sheathed  cables  are  cheaper  than 
bitumen-insulated  cables,  whether  the  conductors  be  of  copper  or 
of  aluminium. 
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Association  of  Consulting'  Engineers. 

TliK  annual  peneral  meeting  of  the  AHHOciation  wbh  held  at  the 
Institution  of  Electrical  Euf^ineerp,  London,  on  Monday,  June  30th. 
1913,  Mu.  G.  MiDGLEY  Taylor  (of  MeeerB.  John  Taylor  ^:  Sons) 
presiding. 

The  Chairman  said  that  in  accordance  with  the  rules,  a  ballot 
had  been  held  to  decide  the  members  of  the  committee  who  should 
retire,  and  Mr.  W.  T.  Douglass,  Mr.  Baldwin  Latham,  Mr.  E.  L. 
Mansergh,  Mr.  E.  11.  Stevenson  (London),  Mr.J.H.  Harrison  (Middles- 
brough), and  Mr.  T.  L.  Miller  (Liverpool)  were  drawn  out.  The 
following  had  been  elected  on  the  committee  to  take  the  places  of 
the  members  resigning  : — Prof.  David  Capper,  Mr.  E.  M.  Eaton,  Mr. 
Robert  Hammond,  Mr.  A.J.Martin,  Mr.  H.  S.  Childe  (of  Wakefield), 
and  Mr.  W.  L.  Spence  (of  Glasgow).  There  was  this  year  meeting 
at  Ghent,  from  July  17th  to  :^2nd,  a  Congress  of  Consulting 
Engineers  in  connection  with  the  Ghent  exhibition,  when  the 
bodies  represented  would  include  the  Associations  of  Consulting 
Engineers  of  France,  Copenhagen,  Berlin,  California,  New  York, 
Utrecht,  Switzerland,  and  Zurich.  He  hoped  their  hon.  treasurer,  Mr. 
Lowcock,  would  be  able  to  attend,  and  represent  the  London  body. 
He  thought  this  meeting  in  Ghent  this  year  justified  their  existence, 
and  that  in  view  of  what  was  being  done  in  other  countries,  the  time 
had  arrived  when  they  should  have  the  support  of  every  genuine 
and  bond  fide  consulting  engineer  in  this  country.  There  had  been 
a  very  large  demand  for  the  booklet  setting  forth  the  professional 
rules  and  practice  of  members  of  the  Association,  which,  to  his  own 
knowledge,  had  been  of  material  assistance  to  various  members  of 
this  Association  when  dealing  with  the  public  bodies  by  whom  they 
were  employed  in  this  country,  and  on  more  than  one  occasion  the 
booklet  had  enabled  a  consulting  engineer  to  have  his  own  way  with 
regard  to  his  professional  work  and  his  fees.  There  was  a  balance 
in  hand  of  £16  IGs.  lid.  at  December  Blst,  1912.  At  the  present 
time  there  was  £110  7s.  lOd.  He  proposed  the  adoption  of  the 
report,  which  was  seconded  by 

Mb.  H.  Percy  Boulnois,  who  said  80  members  were  subscribers, 
and  he  had  no  doubt  that  in  process  of  time  they  would  quadruple 
the  number.  There  were  many  men  still  standing  aloof,  but  he 
hoped  they  would  be  able  to  show  them  that  they  had  better  belong 
to  that  Association.  If  it  had  not  been  for  Mr.  A.  H.  Dykes  the 
Association  must  have  failed. 

The  motion  for  the  adoption  of  the  report  was  carried  unani- 
mously ;  Mr.  C.  F.  Mendham  and  Mr.  Arthur  Preece  were  then 
proposed  and  appointed  as  auditors. 

Mb.  J.  S.  Alfobd  proposed  an  amendment  of  Rule  2,  which  at 
present  stated  that  members  of  the  Association  of  Consulting 
Engineers  must  be  Corporate  Members  of  the  Institution  of  Civil 
Engineers,  or  full  members  of  the  Institution  of  Electrical  or 
Mechanical  Engineers.  He  desired  to  add  the  words  "or  the  Insti- 
tution of  Civil  Engineers  of  Ireland."  Mr.  Arthur  J.  Martin 
seconded  the  proposition,  which  was  carried  unanimously,  subject 
to  confirmation  at  a  special  meeting  called  for  that  purpose. 

Votes  of  thanks  to  Mr.  Dykes,  and  to  the  Institution  of  Electrical 
Engineers  for  the  use  of  its  rooms,  were  then  passed. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


OUR  LEGAL  QUERY  COLUMN. 

{^Questions  addressed  to  this  column   should   he  written  on  one  side 

of  the  2}aper  only.l 


*' Landlord"  writes: — "A  tenant  of  mine  recently  received  from 
the  Electric  Lighting  Co.  a  letter  to  the  following  effect  :— 

Owing  to  the  very  tmall  consumption  at  your  premises,  we 
propose  to  remove  the  meter  and  fittings  after  the  expiration  of 
seven  days,  as  it  is  unprofitable  for  us  to  allow  same  to  remain. 

'"If  you  are  likely  to  be  increasing  the  consumption  to  any 
«xtent,  or  if  you  are  agreeable  to  pay  a  rental  for  the  meter  of  5s. 
half-yearly  in  advance,  kindly  advise  us,  when  we  shall  be  pleased 
to  reconsider  the  matter.' 

"The  tenant  had  signed  an  agreement  which  contained  the 
following  provision  : — 

"  '  In  consideration  of  the   Electricity  Supply  Co.,  Ltd.,  wiring 

€ight  lighting  points  in  the  premises  known  as which 

are  now  in  my  possession,  and  supplying  plain  drop  fittings,  I 
hereby  agree  to  pay  towards  the  expense  of  installing  same  the  sum 
of  2s.  (id.  (two  shillings  and  sixpence)  per  point  for  such  eight 
points.  The  said  wiring  and  fitting  to  remain  the  sole  property  of 
the  supply  company. 

"'I  also  agree  during  my  tenancy  or  occupation  of  the  said 
premises  to  take  a  constant  supply  of  electric  current  for  the  lamps 
referred  to  below  by  slot  meter,  and  upon  the  conditions  herein  set 
forth  under  the  heading  of  general  conditions,  and  I  further  agree 
to  use  no  other  illuminant  in  the  rooms  where  electric  light  is 
installed.'     There  followed  particulars  of  fittings." 

***  It  is  difiicult  to  say  what  is  involved  in  an  undertaking  to 
"  take  a  constant  supply  of  electric  current  .  .  .  by  slot  meter." 
Presumably  it  is  something  quite  distinct  from  an  undertaking  to 
consume  so  many  units.  So  long  as  the  consumer  uses  the  current 
which  passes  through  the  slot  meter,  and  no  other,  for  the  purposes 
of  lighting,  it  would  seem  that  the  company  can  have  no  possible 
"tight  to  complain.  In  any  event,  it  is  impossible  to  conceive  what 
l^sl  basis  there  is  for  the  notice  contained  in  the  letter  which 
forms  part  of  the  query. 


Amknomexth. 


BRITISH  GUIANA.— The  Government  of  Britith  Gaiana  have 
passed  an  Ordnance  giving  effect  to   the  t€rmB  of  the  Canada- Wtht 
Indies  Treaty  for  the  inauguration  of  preferential  rnfttomn  treat- 
ment of  goods  from  Great   Britain  or  Canada  on  ; 
that  Colony.     The  following  are  the  new  rates  of         , 
of  interest  to  readers  of  the  Electrical  Review  : — 

British 

preferentimi  Geaeiml 
taritr.  tariff. 

Electric  machinery  not  admitted  free  cf 

duty 12%a4v*l.  15%adval. 

Electrical  deutal  appliances  of  all  kinds..    12       „  15 

Wire  la        ,.  15        „ 

The  following  will  be  admitted  free  of  dnty  : — Machine  beltinjr  : 
machines  or  sets  of  machines  to  be  worked  by  steam  or  other  power, 
or  which  before  being  brought  into  use  require  to  be  fixed  with 
reference  to  other  moving  parts,  and  which  are  intended  for 
electric  lighting  and  power  plant :  accessories  for  machinery  and 
other  appliances  or  apparatus  which  are  intended  for  nee  in 
electric  lighting  and  for  railway  power  plant — viz.,  wire  for  use 
in  electric  street  lighting  and  locomotion,  motors  and  their 
parts,  controllers  and  their  parts,  rheostats  and  rails  and  their 
appendages  ;  for  use  in  connection  with  electric  lighting  when 
imported  by  the  Mayor  and  Town  Council  of  Georgetown  or  New 
Amsterdam  for  lighting  any  street  or  place  belonging  to  them  or 
subject  to  their  control,  viz.,  implements  ;  steam  boilers  of  every 
description  and  steam  boiler  plates,  fittings,  mountings,  tubes  and 
lagging  ;  telegraph  instruments  and  other  materials  imported  by 
telegraph  companies  and  necessary  for  the  construction  and  use  of 
their  works,  offices  and  stations  in  the  Colony  ;  telegraph  forms, 
telephones  and  materials  necessary  for  the  construction  of  tele- 
phones :  all  materials  for  use  in  railways  or  other  special  works 
which,  in  the  opinion  of  the  Governor  in  Council,  may  be  useful  in 
the  development  of  the  resources  of  the  Colony. 

WEST  INDIES. — In  accordance  with  the  terms  of  the  Canada- 
West  Indies  Agreement  for  the  grantintr  of  preferential  treatment 
to  British  and  Canadian  goods  on  importation  into  the  West  Indian 
Islands,  provisions  have  been  laid  down  in  some  of  the  Colonies 
requiring  the  production  of  certificates  of  origin  as  proof  of  the 
British  origin  of  goods  for  which  a  preferential  duty  is  claimed. 

All  articles  entitled  to  preference  shall  be  accompanied  by  a 
certificate  of  origin  in  the  form  prescribed. 

Certificates  of  origin,  in  order  to  be  valid,  must  be  attested  to  in 
British  countries  before  a  Collector  or  other  principal  OfiBcer  of 
Customs  or  a  Justice  of  the  Peace,  and  in  other  countries  before  a 
British  or  other  Consul,  notary  public  or  other  official  authorised  to 
administer  oaths,  and  they  must  bear  the  autograph  signature  of  the 
authority  issuing  the  same,  together  with  the  seal  of  ofiBce,  if  any. 
No  certificate  shall  be  valid  after  the  expiry  of  six  months  from  the 
date  of  its  issue. 

Inasmuch  as  it  is  possible  that  articles  entitled  to  preference  may 
occasionally  be  landed  before  the  arrival  of  the  certificates  of 
origin  relating  to  the  same,  it  shall  be  competent  for  the  Customs 
authorities  to  authorise  the  delivery  of  such  articles  at  the  pre- 
ferential rates  of  duty  on  the  security  of  the  deposit  equal  in  amount 
to  the  difference  in  duty  between  the  preferential  and  general  rates, 
or  on  bond  being  given  for  such  amount  for  the  due  production  of 
the  necessary  certificates  within  a  prescribed  period,  provided  that  a 
general  bond  may  be  entered  into  to  cover  a  series  of  transactions, 
and  in  a  penalty  suitable  to  the  extent  of  such  transactions.  Deposits 
made  under  the  provisions  of  this  paragraph  shall  be  carried  to 
account  under  the  appropriate  head  of  revenue  at  the  end  of  a  week 
after  the  expiration  of  the  time  allowed  for  the  production  of  the 
certificatss  of  origin. 

When  goods  accompanied  by  certificates  of  origin  are  not  in  con- 
formity with  the  descriptions  borne  on  the  certificates,  by  reason  of 
discrepancies  as  regards  the  marks  or  numbers  of  the  packages,  or 
the  kind,  quantity  or  value  of  the  goods,  they  shall  not  be  entitled 
to  preferential  treatment  unless  the  Customs  authorities  at  the  port 
of  destination  are  satisfied  as  to  the  origin  of  the  goods,  and  that  the 
differences  are  solely  due  to  error. 

Goods  certified  for  entry  under  the  preferential  tariff  shall  be 
packed  separately  from  other  goods.  The  packages,  however,  may 
be  enclosed  with  other  goods,  provided  the  certificate  of  origin  is 
endorsed  accordingly. 

In  order  'o  obtain  admission  at  the  preferential  rates  of  dnty, 
British  goods  shall  be  imported  direct  from  the  United  Kingdom, 

The  Canada-West  Indies  agreement  came  into  force  on  June  2nd 
of  this  year,  and  the  West  Indian  Governments  which  are  parties  to 
the  agreement  are  as  follows  :  Trinidad,  British  Guiana.  Barbados, 
St,  Lucia,  St,  Vincent,  Antigua,  St.  Kitts.  Dominica  and  Montserrat. 


The  British  Fire  Prevention  Committee. — Electro- 
glazing  by  the  Lixfer  Pbism  Syndicate,  Ltd..  has  been  classified 
as  affording  "partial  protection"  Class  A  on  a  Ij-hour  test  at 
temperature  exceeding  1  ."ii'D"  F.,  followed  by  the  application  of 
water,  for  panels  of  2  ft.  X  2  ft.  Impending  tests  for  the  summer 
season  include  a  reinforced  concrete  floor,  material  suitable  for 
light  fire-resisting  partitions  and  several  fiie-resisting  doors. 
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NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  Journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  286,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


14,9y4.  "  Automatic  electric  switches  governing  dual-rate  energy  meters." 
H.  H.  Pbrrv.    June  30th. 

15,014.  "  Electrical  heating  units  and  resistance  coils  and  method  of  manu- 
facturing the  same."  L.  W.  CAMruEiL.  (Convention  date,  November  13th, 
1912,  Australia.)    June  30th.    (Complete.) 

15,040.    "Incandescent  lighting."    J.T.Sibley.    June  80th. 

16,046.  '•  Metal  vapour  arc  lamps."  Deutsche  Gasgluhucht  Akt.  Ges. 
(Auerges.)  (Convention  date,  February  4th,  1913,  Germany.)  June  30th. 
(Complete.) 

15,060.  "  Contact  relay  devices  lor  use  in  connection  with  electric  circuits." 
Maschinenvabrjk  Oerlikon.  (Convention  date,  March  7th,  1913,  Switzerland.) 
June  3Dth.     (Complete.) 

15,081.  "  Voltage  regulator  for  electrical  machines."  Maschinenfabrik 
Oerlikon.  (Convention  date,  April  14th,  1913,  Germany.)  June  30th. 
(Complete.) 

15,062.  "  Switch  and  like  mechanism."  Maschinenfabrik  Oerlikon. 
(Convention  date.  May  20th,  1913,  Switz  >rland.)    June  30th.    (Complete.) 

15,C67.  "  Resistance  material  for  electrical  rheostats  and  method  of  manu- 
facturing same."  N.  Harvev.  (Convention  date,  July  8th,  1912,  Australia.) 
June  3)th.    (Complete.) 

15,074.  "Lighting  fixtures."  British  Thomson-Houston  Co.;  Ltd.  (General 
Electric  Co.,  United  States.)    June  30th. 

15,086.  "Connections  for  electric  tariff  meters."  C.  G.  Lundgren.  June 
30th.    (Complete.) 

15,088.  "Electrically-heated  utensils."  C.  E,  Hunter  and  C.  O.  Bastian. 
June  30th. 

15,097.  "Electric  telegraph  receiving  apparatus  of  the  selective  type." 
W.  J.  Lyons.    (Addition  to  i0,911, 1912  )    June  30th.    (Complete  ) 

15,123.  "  Ships'  telegraphs  and  the  like."  T.  L.  Knight.  July  1st. 
(Complete.) 

15,133.  "Casing  for  containing  electric  wires."  A.  Barber  and  F.  H. 
Thornton.    July  1st. 

15.148.  "Dynamo-electric  motors."  Siemens  Bros.  Dynamo  Works,  Ltd., 
C.  A.  B.  D.  Koettgen  and  E.  O.  Kieffer.    July  1st. 

15.149.  "  Change-over  arrangements  for  electric  supply  or  control  systems." 
Siemens  Bros.  Dynamo  Works,  Ltd.,  F.  Lidall  and  C.  E.  Fairbubn. 
July  l8t.    (Complete.) 

15,164.  "  Methods  for  the  construction  of  contact  sets  for  the  bank  contacts 
of  selectors."  Siemens  &  Halske  Akt.  Ges.  (Convention  date,  July  4th,  1912, 
Germany.)    July  Ist.    (Complete.) 

15,175.  "  Sound-transmitting  devices  for  talking  motion-picture  apparatus." 
W.  G.  Hammack.    July  1st.    (Complete.) 

15,179.  "Telephone  relays,"  J.  Schiessleb.  (Convention  date,  July  16th, 
1912,  Austria.)    July  1st.    (Complete.) 

15,199.  "Systems  of  ship  propulsion."  British  Thomson-Houston  Co., 
Ltd.    (General  Electric  Co.,  United  States.)    July  1st. 

15,218.  "  Electrically-operated  drill  of  the  percussion  type."  T.  F.  Wall. 
July  2nd. 

15,235.  "  Union  joints  and  couplings  for  electrical  and  other  accessories." 
J.  N.  Mollett.    July  2nd. 

15,251.  "  Electric  relay  systems  and  apparatus  therefor."  A,  W.  Harris. 
July  2nd. 

15,259.  "  Electric  alarm  for  preventing  the  unauthorised  opening  of  locks." 
0.  Schumann.  (Convention  date,  August  5th,  1912,  Germany.)  July  2nd, 
(Complete.) 

15,274.  "  Starting  systems  for  internal-combustion  engines  and  the  like." 
H.  Leitnkr.    July  2nd. 

15,283.  "  Method  of  and  means  for  determining  the  elect -ical  characteristics 
of  high  frequency  oscillation  circuits."    E.  D.  Garden.    July  2nd. 

15,281.  "Charging  and  discharging  electrical  condensers  or  the  like." 
W.  J.  Mellersh-Jackson.  (Signal  G.m.b.H.,  Germany.)  July  2nd.  (Com- 
plete.) 

15,286.  "  Joining  or  bonding  the  junctions  of  metallic  sheathing  or  armour- 
ing of  electric  conductors."  L.  Sunderland.  (Addition  to  22,550,  1911.) 
July  2nd. 

15,297.  "Manufacture  of  electric  incandescent  lamps."  F.  Simpson. 
July  2nd. 

15,318.  "Electric  lampholders  or  similar  coupling  members."  G.  St.  J. 
Day.    July  3rd. 

15,327.  "  Lead  Hccumulators."  G.  C.  Dymond.  (Marquise  des  Ligneris 
n6e  Charlotte  Marie  Berthe  Tailhandier  du  Plaix,  France.)  July  Srd. 
(Complete.) 

15,334.  "  Process  and  arrangement  for  suspending  electric  motors  or  the  like 
permitting  of  absorbing  all  the  vibrations."  F.  S.  Boerries,  July  3rd, 
(Complete.) 

15,313.    "  Ignition  generators."    B.  Lawrence.    July  3rd. 

15,348.    "  Electrically-illuminated  letters."     H.  Bey.    July  3rd. 

15,360.  "  Process  and  device  for  the  production  of  electric  glow  lamp  bulbs 
with  reflector."  Deutsche  Gasgluhlicht  Akt.  Ges.  (Auerges).  (Convention 
date,  November  16th,  1912,  Germany.)    July  3rd.    (Complete.) 

15,377.  "  Apparatus  lor  registering  telephone  calls."  J.  J.  Rowe. 
July  3rd. 

15,379.  "Furnaces  for  gaseous  reactions  at  high  temperatures."  R.  P. 
Pictet.    July  Srd. 

15,389.    "  Flash  lamps."    W.  Bale  and  L.  H.  Hopkins.    July  3rd. 

15,392.  "Vapour  electric  devices."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    July  3rd. 

15,411.  "  Boxes  for  holding  accumulators  and  battery  cells."  C.  H. 
WoRSNOP.    July  4th, 

15,423.  "  Electrical  lighting  and  starting  mechanism  for  automobile 
vehicles,"     F.  W.  Lanchester.    July  4th. 

15,457.  "Transmission  of  wireless  signals."  T.  T.  Baker  and  Galletti's 
Wireless  Telegraph  and  Telephone  Co.,  Ltd,    July  4th. 

15,463.  "Galvanic  cell."  P.  Burger.  (Convention  date,  July  6th,  1912, 
Germany.)    July  4th.    (Complete.) 

15,485.  "Telephone  systems."  British  Thomson-Houston  Co.,  Ltd, 
(General  Electric  Co.,  United  States  )    July  4th. 

15,502.  "Series-connected  electric  consuming  devices."  R,  Fbanz,  (Con- 
vention date,  July  4tb,  1912,  Germany.)    July  4th.    (Complete.) 

15,516.  "  Means  of  using  auxiliary  petrol-electric  supply  for  electric  rail  cars, 
trackless  trolley  vehicles,  and  the  like."    W.  A.  Stevens.    July  6th. 

15,523,  "  Polyphase  alternating-current  motors  and  generators."  Crompton 
and  Co.,  Ltd.,  and  H.  Burgb.    July  5th.    (Complete.) 

15,650.  "  Protective  devices  for  electric  distribution  systems."  British 
Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.) 
July  6th. 

15,556.  "  Ships'  telegraphs  and  like  apparatus."  G,  E.  B.  Elphinstone. 
July  5th,  * 

15,561.    "  Telegraphy."    R.  Lopez  and  Creed,  Bille  &  Co.,  Ltd.    July  5th. 

15,566.  "  Radial  selector  switches."  Sterling  Telephone  and  Electric 
Co.,  Ltd.,  and  W.  B.  Allcook.    July  5th,    (Complete.) 


15.568.  "Process  and  apparatus  for  making  mica  sheets."  Meirowsky  &Co. 
Akt.  Ges.  (Convention  date,  July  22nd,  1912,  Germany.)  July  6th.  (Com- 
plete.) 

15.569.  "  Holders  for  electric  incandescent  lamps  and  the  like."  E.  H.  B. 
Hughes.    July  5th. 

15,571.  "Controlling  means  for  electric  motors."  Otis  Elevator  Co.,  Ltd. 
(Otis  Elevator  Co.,  Inc.,  United  States,)    July  5th.    (Complete.) 

15,579.  "  Automatic  telephone  exchanges. "  F.  N.  Reeves  and  A.  E.  I,0N- 
DELL.  (Convention  date,  July  5th,  1912,  United  States.)  July  5th.  (Com- 
plete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1912. 

Rotary  Annuiar  Multipolar  Magnetic  Separators.    Maschinenbau-Anstalt 

Humboldt.    9,ll7.     April  18th.     (April  19th,  1911.) 
Switchboard  Connecting  Cords  and  the  like.    P.  P.  Craven.    11,306.    May 

13lh.     (Cognate  applications,  13,098  and  17,110,  1912.) 
Method  of  and  Appabatos  for  Telepbonicaily  Ordering  Cabs,  Messengfrs 

and  the  like.     A.   Hinzpeter.      13,t07.     June    12th.      (Convention  date 

not  granted.) 
Telephone  Syhems.    Automatic   Telephone  Manufacturing  Co.    (Automatic- 

Electiic  Co.)     13,970.    JunelStb. 
Telephone   Systems.    Automatic  Telephone  Manufacturing  Co.    (Automatic 

Electric  Co.)     13,971.    June  15th. 
Signalling  Systems.    Automatic  Telephone  Manufactui ing  Co.    (Automatic 

Electric  Co.)    13,972.    June  15th, 
Telephone  Systems.    Automatic  Telephone  Manufacturing  Co.    (Automatic 

Electric  Co.)     13,973.    June  15th. 
Telephone  Systems.    Automatic   Telephone  Manufacturing  Co.     (Automatic 

Electric  Co,)    13,974,    June  )5th. 
Telephone   Systems.    Automatic  Telephone  Manufacturing  Co.    (Automatic 

Electric  Co.)     18,&75.    Juce  15th. 
Dash-Pot    DEViCES    applicable   to   Electric   Circuit-Bbeakerb   and  otheb 

Apparatus.    W.  A.  Harriman  and  A.  Reyrolle  &  Co.    13,997.    June  16th. 
Electric  Welding.    A.  L.  Johnson.     14,143.    June  17th. 
Light  Refractor  or  Diffuser.    F.  G.  Brettell  (Maitenson).    14,192.    June 

18th. 
Miners'  Electrical  Safety  Lamps.    W,  Thomson  and  J.  H.  Kothwell.    14,202, 

June  18th. 
Light-Pro.iecting    Apparatus  for  Attachment    to    Small  Arms.     Waflen- 

Technische-Qes,  "Wespi."    14,269.    June  18th. 
Electric  Switches.    H.  Leitner.     14,270.    June  IBtfc. 

Telephone  Sub-Station  Switching  Systems.    W.  Aitken.    14,317.    June  19tli. 
Mechanism  for  Drivjng  Rotary  Magnetos  on  Internal-Combustion  Engines 

to   Facilitate    Starting.      B.   Lawrence.    14,521.    June  19th.     (Cognate 

application,  21,582,  1912.) 
Ships'  Compasses.    L.  F.  Fuchs.    41,339.    June  19th. 
Control    and   Use  of   Series-Wound   Dynamo-Eleotric  Machines.     H.    F, 

Haworth  and  the  Thomas  Transmission,  Ltd.     14,896.    June  20th, 
Electbo-Maonetio  Relays.    Siemens  Bros.  &  Co.,  Ltd.,  and  W.  H.  Giinsted. 

14,564.    June  21st. 
Electro-Magnetjo  Measuring  Instruments.    W.  J.  Davis  and  C.  E.  Hunter. 

14,576.    June  21st. 
Incandescent    Lamps    with    Drawn-Metal   Wire    Filaments.      K.    Farkas. 

14,655.    June  22nd.     (June  23rd,  1911.) 
Subscribers'    Stations    in    Automatic    Telephone   Systems.      Zivnostenska 

Banka  V.  Prazc(Firm  of).     16,374.    July  12th.     (July  12th,  1911.) 
Apparatus   for   Firing  or   Exploding   Flash-Liqhts  for  Photographic  or 

OTHER  Purposes.    W.  H.  Balfour.     16,794.    July  18th. 
Means    for   and    Methods    of    Clearing   Faults  on  Alternating-Current 

Systems."    A.  M.  Taylor.    16,830.    July  19th. 
Heat  Treatment  of  Metal  Bodies.    J.  H,  Barker  and  Birmingham  Metal  and 

Munitions  Co.     17,756.    July  31st. 
Electrical  Massage  Device.    W.  Goy.    18,271.    August  8th. 
Electric  Lighting  and  Ignition  Apparatus  of  Motor- Vehicles  and  the  like. 

B.  Brooks  and  W.  Holt.     18,764.     August  16th. 
Magneto-Ignition  Apparatus.    Hartmann  &  Braun  Akt.  Ges.    19,913.    August 

3l3t.     (August  31st,  1911.)    _ 
Electric  Resistance  Grids.     Electric  and  Ordnance  Accessories    Co,    and 

W.  G.  H.  Cox.    20,252.     September  5th. 
Two-Rate  Electricity  Metet.s.    Landis  &  Gyr  (Firm  of).     22,592.     October 

4th.    (Octoter  6th,  1911 ;  Addition  to  1,010,  1912.) 
Portable  Apparatus  for  Use  in  Connection  with  an  Ordinary  Bath  fob 

the  Application  of  Electricity  to  the  Human  Body.    H.   8.   Turner. 

22,807.     October  7tb.    . 
Process    for    the     Manufacture     of     Heat-Refractory    Articles    from 

Tantalum.    Siemens  &  Halske  Akt.-Ges.    23,050.    October  9th.    (October 

21st,  1911.) 
Manufacture  OP  Mica  Plates  FOR  Electrical  Resistances  AND  THE  like.    C. 

Fischer.    23,869.     October  13th. 
Brushes  or  Collectors  for  Electrical  Machines.    W.E.  Lake.    (Soc.  Anon. 

le  Carbone.)    24,349.     October  24th. 
Electricity  Meter.    L.  Scholler.    24,954.    October  31st.    (April  30th,  1912.) 
Electric  Time  Switches.    W.  Huttmann  and  C.  Haberl.    25,787.    November 

9th. 
Devices  for  the   Automatic  Regulation  op  Electric  Machines.    R.  Bosch 

(Firm  of).    27.961.    December  4th.    (November  15th,  1912.) 
Advertising  and  Display  Contrivances.    W,  H.  Ell  and  J.  Miller.    28,228. 

December  6th. 
Apparatus  for  Heating  Liquids  by  Electricity.    J.  von  Hentzel.    28,359. 

December  9th. 
Electromagnetic  Relays.     Siemens  Bros.  &  Co.,  Ltd.,  and  W.  H.  Qrinstecl. 

28,824.     December    14th.      (Divided    application    on    No.    14,564   of   1912, 

June  21st.) 
Portable  Electric  Lamps.    S.  Stern  and  The  British  Ever-Ready  Electrical 

Co.    29,302.    December  19th. 
Method  of  Charging  Condensers  in  Parallel  and  Discharging  Them  in 

Series.     Compagnie    G6n6r8le    Radiotc^l^graphique.     29,375.      December 

20th.    (December  21st,  1911.) 

1913. 
Alarm  Device  for  Announcing  Fire  and  BdrSlary.    A.  Bares  and  J.  Weiss. 

1.285.    January  16th, 
Ventilation  of  Dynamo-electric  Machinery.    Siemens  Bros.  Dynamo  Works, 

Ltd.,  E.  O.  Kieffer  and  W.  Parker.    3,224.     February  7th. 
Process  for  the  Production  of  a  Boron-tungsten  Compound.    F.  Hansen  and 

W.  F.  Mohr.    3,525.    February  llth.    (Divided  application  on  No.  9,941  of 

1912,  July  25th.) 
Mechanical  Type-printing  Telbqraphb,  mainl;  Applicable  as  Toys.    F.  C. 

Grasme.    4,665.     February  24th. 
Electric  Pocket  Lamp  with  Compass.    Eleotromeohanische  Industrie  Ges. 

6,646.    March  6th.     (November  22nd,  1912.) 
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I\  a  long  letter  to  the  Times  of  Tuesday  last,  Prof.  Larmor 
advances  views  on  the  subject  of  Imperial  wireless  oom- 
municai-ion  which  are  worthy  of  more  than  passing  notice. 
While  disclaiming  any  special  knowledge  of  the  technical 
details  of  the  various  systems  of  radiotelegraphy,  he  strongly 
supports  the  proposal  that  the  Government  should  itself 
construct  the  long-distance  stations,  and  retain  a  free  hand 
to  use  any  system  or  any  combination  of  systems  that  may 
be  found  most  suitable  for  '  its  purposes.  Prof.  Larmor 
admits  that  the  Post  Office  staff  is  not  at  present  equipped 
with  the  knowledge  and  experience  required  for  this  work, 
and  appears  to  be  more  than  doubtful  as  to  tbe  qualifica- 
tions of  the  Admiralty  to  deal  with  the  requirements  of  the 
future.  Neither  is  there  an  adequate  supply  of  men 
fundamentally  trained  in  the  principles  of  radiotelegraphy, 
though,  in  his  opinion,  the  demand  will  create  a  supply  by 
drawing  competent  men  from  other  occupations. 

Under  these  circumstances,  Prof.  T.armor  puts  forward 
the  admirable  suggestion  that  the  Ad\isory  Committee 
appointed  in  connection  with  the  inquiry  into  the  Marconi 
contract  should  be  made  permanent,  strengthened  by  the 
addition  of  other  eminent  scientific  men,  and  placed  in 
relation  to  the  Radiotelegraphic  Department  of  the 
Admiralty  and  the  technical  engineering  staff  of  the  Post 
Office.  The  valuable  assistance  rendered  to  the  Army 
Flying  Corps  by  the  scientific  Advisory  Committee  on 
Aeronautics,  which  was  appointed  a  few  years  ago,  and  has 
carried  out  important  researches  at  the  National  Physical 
Laboratory,  is  cited  in  support  of  the  proposal,  which, 
moreover,  would  have  the  immense  advantage  of  removing 
the  problems  of  wireless  communication  from  the  floor  of 
the  House  of  Commons,  where  they  have  become  the  sport  of 
party  politicians,  to  the  serene  and  impartial  atmosphere  of 
scientific  investigation. 

While  the  proposition  on  the  face  of  things  is  highly  to 
be  commended,  it  cannot  be  denied  that  there  are  certain 
difficulties  in  the  way  of  i^s  achievement.  Not  the  least  of 
these  is  the  heavy  cost  of  practical  research  in  long-distance 
work.  Nothing  can  be  accomplished  without  the  possession 
of  an  experimental  station,  the  cost  of  which  alone  could  not 
be  less  than  £50,000:  the  preliminaries  would  occupy  at 
least  six  months,  and  the  erection  of  the  station  would  take 
a  similar  period,  so  that  the  practical  research  could  not  be 
commenced  until  fully  12  months  had  elapsed.  Another 
year,  at  least,  would  be  expended  before  an  authoritative 
decision  could  be  formed  as  to  the  very  best  system  available 
at  that  time,  for  change?  in  the  aerials,  the  towers,  and  the 
plant  would  necessarily  involve  a  gr^at  deal  of  time  and 
labour,  so  that  the  erection  of  the  Lnperial  chain  could  not 
be  begun  for  at  least  2  or  2\  years  from  the  appointment  of 
the  Committee  on  a  permanent  basis. 

It  may  be  argued  that  the  experimental  staKon,  when  thus 
tun-^d  up  to  concert  pitch,  would  serve  as  the  first  Imperial 
station,  but  it  would  be  of  no  use  without  the  rest  of  the 
chain.  IMoreover,  we  are  told  by  Prof.  Larmor.  Prof. 
Milne,  and  the  Advisory  Committee,  that  the  rival  systems 
are  in  course  of  rapid  development,  and  we  imagine  that 
they  always  will  be  in  that  state— j"st  as  the  incandescent 
lamp,  the  steam  engine,  the  motor-car  and  the  aeroplane 
have  been,  for  many  years— so  that  it  is  more  than  doubtful 
whether  the  Committee  would  be  any  "  forrader "  in  two 
years'  time  than  when  it  began  its  labours. 

Now,  it  is,  and  for  two  years  has  been,  constantly  urged 
by  our  Na>-al  and  Military  authorities,  that  the  provision  of 
wireless  communication  with  the  rest  of  the  Empire  is  a 
vital  necessity  and  a  matter  of  great  urgency  ;  the  Govern- 
ment has  declared  that  the  stations  ought  to  be  erected  for 


[121] 


122 


THE    ELECTRICAL    REVIEW. 


[Vol.  73.    No.  1,861.  July  25,  1913. 


this  reason  alone,  retjardless  of  commercial  considerations, 
which  are  of  secondary  importance.  Other  nations  are 
taking  steps  to  a  similar  end,  and  we  shall  soon  lose  the 
advantages  of  priority  in  the  held,  which  include  the  free 
choice  of  site  and  wave-length,  unhampered  by  the  pro-  ■ 
pinquity  of  foreign  stations,  together  with  the  temporary 
advantage,  in  the  event  of  war  within  the  next  year  or  two, 
that  we  alone"  would  possess  a  world  wide  wireless  service. 
If,  therefore,  we  are  to  accept  the  views  of  these 
authorities,  endorsed  by  the  Select  Committee  and  approved 
by  the  House  of  Commons — and  we  must  either  accept  them 
or  ourselves  assume  the  responsibility  for  the  defence  of  the 
Empire — we  must  recognise  the  necessity  of  immediate 
action.  Whether  the  present  systems  will  be  obsolete  in  a 
few  years'  time,  or  whether  the  best  possible  terms,  from  a 
financial  point  of  view,  have  been  arranged,  or  not,  it  is,  as  Mr. 
Samuel  recently  said,  high  time  to  make  an  end,  and  to  pro- 
ceed with  the  work.  Mistakes  in  these  matters  can  be 
remedied  at  leisure  in  the  future  ;  the  one  mistake  that  can 
never  be  remedied  is  the  fatal  one  of  ieing  too  late. 

But  apart  from  experimental  research  on  the  grand 
scale — which  may  be  undertaken,  but  ought  not  to  be 
allowed  to  delay  the  erection  of  the  Imperial  chain — there 
is  abundance  of  scope  for  the  services  of  such  a  Committee 
as  that  suggested  by  Prof.  Larmor.  Not  the  least  useful 
of  its  functions  would  be  to  investigate  exhaustively  the 
merits  of  each  system,  and  to  advise  the  Government  with 
authority  as  to  its  proper  course,  purely  from  a  technical 
point  of  view.  At  present,  as  Mr.  Samuel  is  careful  to 
impress  upon  the  House  of  Commons,  he  is  guided  entirely 
by  his  expert  advisers  on  the  technical  aspects  of  the 
question  ;  the  opponents  of  the  contract  now  under  discussion 
are  not  disposed  to  accept  without  x[uestion  the  -opinions  of 
those  advisers,  but  they  could  hardly  presume  to  flout 
the  views  of  a  body  speaking  with  the  weight  of  competent 
technical  knowledge  and  high  scientific  reputation.  What- 
ever the  merits  of  the  systems  put  forward,  we  cannot  too 
strongly  protest  against  the  treatment  of  the  subject  as  a 
bone  of  contention  between  the  rival  parties,-  when  as  a 
matter  of  national  and  urgent  importance  it  ought  to  be 
dealt  with  solely  with  a  view  to  safeguarding  the  highest 
interests  of  the  Empire. 

A   8TJRVEY   of   electrical   progress  was 
Electrical       given  by  Geheimrat  Christiani,  president 
Development     ^^     ^j^^     Verband      Deutsoher     Elektro- 
-     JQ22  techniker,  at  the  general  Conference  of  the 

Verband,  which  was  held  recently  at 
Breslau.  He  stated,  in  the  first  place,  that  the  spirit  of 
enterprise  iu  the  electrical  industry  in  1912  was  active,  and 
the  new  promotions  and  increases  in  capital  were  considerably 
in  exce?s  of  the  average  in  recent  years,  whilst  a  similar 
observation  was  also  applicable  to  the  export  trade.  Pro- 
ceeding to  discuss  technical  questions,  the  president  men- 
tioned that  there  were  no  longer  any  special  difficulties  in 
the  way  of  the  transmission  of  high-pressure  current  by 
means  of  underground  cables.  An  important  event  in  the 
lighting  department  lay  in  the  reduction  in  the  prices  of 
wire  lamps,  and  electric  cooking  and  heating  increased  in 
consequence  of  the  introduction  of  lower  tariffs.  The 
endeavours  made  to  extend  electrical  working  on  the  rail- 
ways were  exceptionally  noteworthy,  the  most  important 
relating  to  the  scheme  for  the  conversion  of  the  Berlin  City 
and  Circle  railways.  On  the  other  hand,  the  number  of 
electric  motor-coaches  was  increasing  and  an  expansion  was 
also  taking  place  in  the  use  of  electric  motor-cars.  The 
employment  of  accumulators  in  submarine  boats,  for  wireless 
telegraphy,  and  for  railway  traction,  also  contributed  towards 
the  larger  demand  experienced  by  makers.  The  principle  of 
reducing  the  cost  of  electrical  energy  was  the  basis  upon 
which  the  use  of  electricity  in  mining  and  in  iron  and  steel 
works  was  being  built  up,  and  in  this  connection  the  pre- 
sident submitted  that  Germany  held  the  lead  in  the  pro- 
duction of  electric  steel.  After  referring  lo  competitions  for 
miners'  electric  lamps,  the  president  concluded  by  mention- 
ing the  introduction  of  underground  telephone  cables ;  the 
first  of  these  has  been  laid  between  Berlin  and  Rhenish- 
Westphalia,  and  the  section  from  the  capital  to  Magdeburg 
has  just  been  completed. 


In  these  days  about   half  the  time  of 

^  the  judges  of  the  King's  Bench  Division 

Consc<|uonce  ■     ^  .   ,    .  .  .       ,  • 

of  Neglig-enoe.    i^    occupied    m    trying    cases    involvmg 

charges  of  negligence.  That  there  is  so 
much  negligence  in  the  legal  sense  of  the  term  is  largely 
due  to  the  fact  that  people  are  ignorant  of  their  rights  and 
liabilities.  In  a  recent  case,  the  Court  may  seem  to 
the  uninitiated  to  have  come  to  the  conclusion 
that  those  who  hire  out  articles  are  virtually  in  the 
position  of  insurers,  but  it  is  important  to  notice  that  this 
proposition  only  holds  good  if  the  hirer  knew,  or  ought  to 
have  known,  of  the  potential  element  of  danger.  It  was  the 
case  of  White  v.  Steadman,  in  which  Mr.  Justice  Lush 
gave  judgment  on  May  2(;th.  The  male  plaintiff  hired  a 
landau  and  horse  from  the  defendant,  a  livery  stable  keeper, 
for  the  purpose  of  taking  a  drive.  The  female  plaintiff,  the 
wife  of  the  male  plaintiff,  was  one  of  the  party  who  went  in 
the  carriage.  The  defendant  provided  the  driver  as  well  as 
the  horse  and  landau.  During  the  journey  the  horse  showed 
considerable  signs  of  restiveness,  and  on  the  way  back  it  got 
out  of  control  in  passing  a  traction  engine,  shied,  and  the 
carriage  was  upset,  both  plaintiffs  receiving  injuries  in 
respect  of  which  they  sued  the  defendant  for  damages.  The 
jury  found  that  the  defendant  knew,  or  ought  to  have 
known,  if  he  had  used  proper  care,  that  the  horse  was  not 
safe  at  the  time  the  landau  was  let  out  to  the  male  plaintiff. 
It  was  held  that  the  defendant  was  liable  in  damages  not 
only  to  the  male  plaintiff,  but  also  to  the  female  plaintiff", 
first,  because  a  person  who  lets  out  an  animal  which  he 
knows  or  ought  to  know  is  dangerous  is  under  a  duty  to 
warn  not  only  the  person  who  hires  it,  but  any  person  who 
he  knows  or  contemplates  or  ought  to  contemplate  will  use 
it,  such  duty  existing  independently  of  contract ;  and, 
secondly,  because  the  defendant  who  kept  control  .of  the 
landau  accepted  the  female  plaintiff  as  a  traveller  or  pas- 
senger, and  was,  therefore,  bound  to  use  due  care  to  see  that 
she  was  safely  carried. 

The  whole  point  in  the  case  is  that  the  jury  found  that 
the  defendant  knew,  or  ought  to  have  known,  that  the  horse 
was  vicious,  otherwise  the  defendant  could  not  in  the  circum- 
stances of  the  case  have  been  held  liable.  Applying  this 
principle  to  machinery,  it  is  clear  that  if  a  man  were  to  hire 
out  a  machine  which  he  knew  was  defective  and  injury  was 
caused  to  someone,  he  would  be  liable  but  not  otherwise. 


Many  hypotheses  have  been  advanced 
Absorption  of  ^^  account  for  the  fact  that  the  range  of 
Radiations,  transmission  from  a  given  wireless  tele- 
graph station  is  generally  so  much  greater 
by  night  than  by  day.  The  first  explanation  suggested — 
probably  the  one  which  has  enjoyed  most  popularity — was 
that  sunlight  produced  a  deeper  *'  layer  of  ionisation  "  in  the 
upper  parts  of  the  atmosphere,  and,  by  rendering  this  layer 
more  or  less  conducting,  increased  the  absorption  of  the 
radiations  and  thus  decreased  their  effective  range.  This 
explanation,  though  sufficiently  plausible  at  first  sight, 
becomes  less  convincing  when  it  is  remembered  that  the 
difference  between  day  and  night  ranges  is  less  marked  in  an 
east  and  west  direction  than  over  a  north  and  south  route. 
On  the  other  hand,  tests  referred  to  later  indicate  that  this 
difference  is  not  so  great  as  has  been  claimed  by  some 
observers. 

During  the  past  few  years,  the  United  States  Navy 
Department  has  been  investigating  the  problem,  and  from 
the  results  recently  announced  by  Dr.  li.  W.  Austin,  it 
appears  unlikely  that  ionisation  by  sunlight  is  the  true 
explanation  of  decreased  daylight  ranges  of  transmission.  In 
the  first  place,  the  ground  absorption  over  certain  routes 
when  working  with  certain  waves  is  over  20  times  as  great 
as  though  the  transmission  were  over  sea  water,  yet  on  some 
nights  this  excessive  absorption  practically  vanishes,  and  it 
can  hardly  be  contended  that  the  absence  of  the  sun's  rays  is 
responsible  for  this  change.  Again,  during  the  recent  arc 
tests  at  Arlington,  it  was  discovered  that  certain  wave- 
lengths were  transmitted  very  much  better  than  others. 
For  instance,  if  reception  were  w'eak  when  using  a  4,100-m. 
wave,  changing  to  3,1)50  m.  would  almost  invariably  result  in 
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excellent  reception  ;  and  vice  versa.  In  other  words,  there 
appears  to  be  a  selective  absorption  in  action,  and  there  can 
be  little  doubt  that  interference  occurs  between  one  train  of 
waves  travelling  along  the  earth's  surface  and  another  train 
reflected  from  the  conducting  upper  layers  of  the  atmosphere. 
This  hypothesis  was  first  advanced  by  Dr.  de  Forest.  By 
calculation  it  appears  that  the  height  of  the  reflecting  surface 
would  be  from  40  to  GO  miles,  at  which  level  conductance 
would  be  appreciable.  The  fact  that  the  above  phenomenon 
is  not  observed  when  using  the  spark  system,  is  due  partly 
to  the  short  wave  trains  of  the  latter  (making  impossible 
any  interference),  and  partly  to  the  coarser  wave  adjustment 
employed  in  the  spark  system  and  the  consequent  impossi- 
bility of  ascertaining  the  effect,  beneficial  or  otherwise,  cf 
small  changes  in  wave  lengths. 

We  are  thus  led  to  the  conclusion  that  at  night  the  upper 
layers  of  the  atmosphere  are  stratified  so  that,  at  a  height 
varying  from  time  to  time,  there  is  a  sufficiently  abrupt  change 
in  conductivity  to  make  possible  reflection  and  hence 
direction  of  additional  energy  to  the  receiving  station.  By 
day,  owing  to  the  more  or  less  irregular  ionisation  produced 
by  sunlight  and  owing  to  vertical  convection  streams,  no 
such  regular  stratification  is  possible.  The  better  results 
at  night  are  due  not  to  decreased  absorption,  but  to  the 
increase,  by  reflection,  of  the  radiation  received  at  the 
distant  station.  Where  undamped  wave  trains  are  used,  a 
small  change  in  wave  length  gives  greatly  improved  results 
by  removing  interference  between  the  direct  and  reflected 
waves. 

According  to  Mr.  Marconi,  reception  at  Glace  Bay  from 
Clifden  is  as  good,  or  even  better,  by  day  than  by  night. 
Certainly  the  difference  between  the  day  and  night  trans- 
missions is  less  marked  in  the  case  of  radiations  of  long  wave 
lengths,  but  the  Navy  Department's  tests  at  Arlington 
(2,840  miles  from  Clifden)  and  Brant  Rock  (2,460  miles) 
showed  much  better  reception  of  the  Clifden  7,000-m. 
waves  by  night  than  by  day.  Dtiring  the  autumn  and 
winter  35-55  micro-amperes  were  received  by  day  at  Brant 
Rock  through  a  resistance  of  25  ohms,  but  at  night  the 
current  frequently  exceeded  100  micro-amperes.  During 
the  summer  the  current  received  by  day  was  from  7  to  1 2 
micro- amperes,  the  signals  being  faint  and  often  inaudible  ; 
by  night  much  better  results  were  secured.  Similar  results 
were  obtained  at  Arlington. 


Lead. 


AccoRDiNd   to  a   communication   from 
^El   ^t^^^^i       Milan,  the  Italian  electric  manufacturing 
Industry.       industry  is  labouring  under  two  disadvan- 
tages at  the  present  time.     The  first  relates 
to  the  tardy  settlement  of  accounts,  both  by  private  customers 
and  by  public  authorities,  and  the  second  concerns  the  preva- 
lence of  keen  competition,  owing  to  the  absence  of  agreement 
among  the  makers,  thus  causing  depression  in  prices.     The 
production  of  dynamos,  motors,  and  transformers  has  made 
decided  progress  in   recent  years,  and  the  export  of  small 
sizes  has  already  been  commenced,  whilst  the  cable  branch 
has  been  largely   developed,  and  the    (quantity  of    cables 
exported  in  1912  exceeded  £280,000  in  value. 

Apart  from  the  work  proceeding  on  new  hydro-electric 
stations  in  different  parts  of  the  countr/,  and  extending  in 
various  cases  over  a  number  of  years,  a  partial  stacd- 
still  has  been  reached  in  regard  to  the  promotion  of 
entirely  new  schemes  of  this  kind,  although  existing 
supply  works  are  increasing  their  connections  as  far 
as  is  possible  under  present  circumstances.  The  stagnttion  in 
new  projects  is  due  to  the  abundance  of  hydro-electric  under- 
takings already  carried  out  or  still  in  progress,  the  effects  of 
the  economic  crisis,  and  the  reserve  manifested  by  investors 
with  respect  to  participating  in  industrial  enterprises  of  all 
kinds.  Nevertheless,  the  average  dividend  paid  by  29 
supply  companies  has  risen  from  G  per  cent,  in  1911  to 
6-3  per  cent,  for  1912.  It  is  expected  that  when  the 
general  economic  crisis  has  been  overcome,  a  development  in 
new  hydro-electric  works  will  again  take  place,  especially  in  the 
South,  where  large  schemes  are  projected,  and  that  electric 
railway  work  will  also  proceed  at  a  greater  speed  than  iu 
recent  years. 


There  oontinaes  to  be  no  abatemeDt  of 

the  strong  underlying  conditions  of  the 
lead  market,  although  prices  flactuate  a  little  on  occsMon 
from  local  causes.  The  predominant  feature  is  still  the 
shortness  of  supplies  coming  to  hand,  and  the  exceeding 
probability  that  the  scarcity  will  continue  for  some  time  jet, 
since  the  troublous  state  of  things  in  Mexico  continues  with- 
out any  abatement.  When  our  imports  and  export*  over 
the  first  half  of  the  year  are  taken  into  consideration,  the 
net  result  is  that  the  total  available  for  the  home  trade  is 
less  by  nearly  9,000  tons  than  it  was  last  year,  and  pro- 
mises to  be  short  for  the  rest  of  the  1 2  months.  There  is 
quite  a  fair  demand  for  material  from  day  to  day,  and  it  is 
clear  that  the  export  markets  are  not  too  well  supplied,  for 
there  is  a  steady  run  of  buying  from  Russia  and  some  other 
important  consumers.  Where  lead  is  wanted  for  early 
delivery,  pretty  stiff  premiums  have  to  be  paid. 
The  annual  returns  of  the  iletall-gesellschaft,  of 
Frankfort-on-Main,  have  now  i)een  issued,  and  these, 
as  suggested  recently  in  our  columns  would  be  the 
case  (June  13th,  p.  9GG),  indicate  a  reduction  in  the 
Mexican  output  for  last  year.  The  actual  Mexican  pro- 
duction of  soft  lead  is  estimated  at  120,000  metric  tons,  a 
falling  off  of  4, GOO  tons,  while,  when  the  exports  from 
Mexico  to  the  United  States  refineries  are  considered,  a 
further  falling  off  of  C,70o  tons  is  seen,  the  United  States 
production  from  imported  silver-lead  from  ^Mexico  being 
69,700  tons,  compared  with  76,400  tons  in  1911.  With  a 
world's  production  of  1,189,100  metric  tons,  against 
1,132,900  tons  in  1911,  the  increase  amounts  to  5  per  cent., 
while  over  the  past  ten  years  the  average  increase  works  out 
at  35  per  cent.  The  following  returns  show  the  world's 
production  in  metric  tons  : — 


1909. 

1910. 

1911. 

1912. 

Spain        

..       184.000 

191,900 

175,100 

186.700 

Germany 

107,900 

159.900 

161.300 

165,  »(0 

France      

26,900 

20,200 

23.t;0t> 

3:1,000 

Great  Britain 

28,200 

29,600 

26,0Cn 

2;'.000 

Belgium 

40  300 

40,700 

44.300 

67,100 

Italy         

22.100 

14.£00 

16.70O 

20,oCt» 

Austria-Hungary 

14,0CO 

17,BoO 

19,600 

21,400 

Greece      

15  300 

16,8uO 

14  300 

14, .'SCO 

Sweden  and  Norway 

20O 

400 

1,100 

1,300 

Russia      

800 

l,2u0 

1,0C«» 

1,000 

Servia       

1,400 

— 

— 

— 

Turkey  in  Asia  ... 

12,1U<J 

12.70U 

12.400 
495.400 

12.500 

Europe  total 

..       613.200 

605.4O0 
369.400 

642.tK.O 

United  States 

..       349.500 

377.900 

386.700 

Mexico 

118,000 

12U.70O 

124.6C0 

120.I1C0 

Canada     

20.800 

15.000 

10.700 

16.3iH) 

North  America  total 

.       488.CU0 

605,100 

51S.20n 

523.1  »oO 

Japan       

H.4U0 

3.500 

4.2(n 

4.600 

Australia 

77.200 

98.800 

99.600 

1C7.4CO 

Other  countries  ... 

5.800 

15.7CO 

20.500 

12.2tK) 

Total  production 

..     1,051,000 

1,128,500 

1.132,900 

1,189,100 

The  world's  consumption  is  as  below  in  metric  tons  : — 


1909. 


1910. 


1911. 


1912. 


Germany 

...       213,200 

210,400 

229,800 

220,^«-H) 

Great  Britain      ... 

202,700 

'^  18,400 

198.300 

196.100 

France     

102,300 

89,800 

99,600 

10t),50i» 

Russia 

38,400 

48,800 

43,100 

45,600 

Belgium  ... 

43  600 

32,(.00 

53,600 

50,800 

Italy        

31,400 

28,200 

36  300 

32.00*  > 

Austria-Hungary 

31,000 

31.600 

.36,200 

37.900 

Holland 

5,900 

6,600 

6,800 

6  30O 

Switzerland        ... 

5,300 

5,9O0 

5.000 

6,400 

Rest  of  Europe  ... 

4,COO 

4.300 

3,5fO 

4.400 

United  States      ... 

:!39,9C0 

378,900 

36.^200 

397,8o0 

Canada     

21.400 

17,800 

21.100 

3O.C00 

Japan 

11.90i.» 

16,500 

18,9Co 

24.5(.'.> 

Australia 

4,yoo 

7,200 

9,100 

lO.UH-i 

Elsewhere 

23,8U0 

30,200 
1,116,400 

31.2CO 

30,i>C0 

Total    ... 

...    1,079,300 

1,157,700 

l,198,9lH) 

The  increased  consumption  during  1912—41,000  tens,  is 
just  about  accounted  for  by  the  increase  recorded  in  North 
America— 32,G00  tons  in  the  Uniteil  States,  and  8,900  tons 
in  Canada. 
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NOTES    FROM    CANADA. 


[from   Ol'R   OWN   CORRBSPONUKNT.] 


About  12  montlis  ago  the  writer  recounted  some  of  the 
breakdowns  on  the  transmission  lines  which  supply  the 
Toronto  Electric  Light  Co.  and  the  Toronto  Street  Railway 
Co.  with  current,  whereby  industries  were  on  several  occasions 
without  power,  street  and  house  lights  were  out,  and  the 
trams  were  motionless. 

This  year  it  is  the  turn  of  the  Hydro-Electric  Power 
Commission  to  suffer.  Three  times  within  a  month  all 
power  has  been  off  the  whole  of  the  Commission's  system 
for  several  hours  at  once  in  every  case.  The  seriousness  of 
such  a  state  of  affairs  may  be  imagined  when  it  is  re- 
membered that  some  40  different  cities,  towns  and  villages 
derive  their  power  and  light  principally,  and  in  very  many 
cases  almost  entirely,  from  this  source,  the  maximum  daily 
summer  load  averaging  about  2G,000  h.p. 

The  trouble  appears  to  lie  entirely  in  the  failure  of 
insulators,  which  has  suddenly  and  without  warning  taken 
place  in  a  wholesale  manner,  and  the  situation  is  rendered 
much  worse  than  might  have  been  expected,  as  the  failures 
have  occurred  on  the  section  which  is  in  duplicate,  and  both 
lines  have  been  put  out  of  operation  simultaneously. 

In  the  province  of  Alberta,  where  there  is  a  Government 
system  of  telephones,  it  is  proposed  to  spend  over  two 
million  dollars  this  year.  Two  thousand  four  hundred  miles 
of  wire  will  be  strung  on  rural  lines  alone. 

The  town  of  Saskatoon,  Saskatchewan,  is  in  need  of 
additional  electric  power,  and  three  schemes  are  at  present 
being  considered. 


MUNICIPAL    HIGH    FINANCE. 


By  "CYNICUS."' 


I  HAD  just  been  appointed  engineer  and  manager  of  the 
Blanktown  Electric  Tramways,  and,  this  being  my  first 
chief's  job,  I  was  determined  to  do  well.  Everyone  knows 
that  this  system  had  the  reputation  of  being  one  of  the  best 
managed  municipal  undertakings  in  England,  and  that  it 
regularly  for  some  years  past  had  handed  over  £50,000  per 
annum  for  the  relief  of  rates. 

The  day  after  my  appointment  I  was  called  before  the 
Borough  Council,  and  the  chairman  proceeded  to  read  the 
following  from  some  newspaper  (I  seemed  to  have  read  the 
nonsense  somewhere  myself)  :  "  Municipal  tramways  and  those 
owned  by  companies  are  on  an  entirely  different  footing. 
Whereas  the  latter  must  endeavour  to  make  profits  for  the 
benefit  of  its  shareholders,  the  former  should  not.  A 
large  sum  regularly  contributed  to  the  relief  of  rates  simply 
means  that  the  tram-travelling  public  are  paying  the  rates, 
to  the  exclusion  of  the  owners  of  private  conveyances.  The 
working  man  is  paying  more  than  the  wealthy  capitalist,  an 
intolerable  state  of  affairs." 

"  That,"  exclaimed  the  chairman,  "  is  what  we  got  rid  of 
our  last  chap  for." 

I  left  the  Council  Chamber  a  saddened  man,  but  deter- 
mined to  do  what  was  expected  of  me.  I  accordingly 
reduced  all  fares  25  per  cent.,  but,  to  my  horror,  found  this 
merely  induced  more  people  to  ride,  and  so  popular  did  our 
service  become,  that  at  the  end  of  my  first  year  there  was  a 
surplus  for  relief  of  rates  of  £60,000. 

This  clearly  would  not  do,  so  I  introduced  id.  fares. 
Everyone  who  reads  the  technical  journals  knows  that 
these  are  sure  to  bring  ruination.  13 ut  so  perverse  were 
the  Blanktown  people,  that  they  now  simply  swarmed 
on  the  cars  :  we  did  not  even  have  the  usual  mid-day 
slackness,  and,  to  my  shame  be  it  said,  the  result  of  my 
second  jear's  management  was  a  surplus  of  £75,000. 

I  was  called  l»efore  the  Council  and  given  to  understand 
that  I  was  on  my  last  chance,  but  that  I  could  have  one 
more  year  to  atone  in.  Curiously  enough,  I  received,  the 
same  day,  a  highly  eulogistic  letter  from  the  Chairman  of 
the  Ratepayers'  Association, 


I  now  set  about  matters  at  the  other  end.  A  circular 
was  issued,  intimating  a  rise  of  20  per  cent,  in  wages  all 
round.  The  senior  motorman  waited  on  me,  and  reeled 
off  a  speech  that  had  been  carefully  written  for  him  and 
learned  by  heart.  When  he  came  to  "And* we  shall  all 
endeavour,  by  strictest  attention  to  work,  to  merit  your 
munificent  generosity.  We  shall  practise  economy  in 
every  detail,"  I  stopped  him  and  warned  him  that  any 
such  behaviour  would  lead  to  instant  dismissal. 

Conductors  were  granted  a  bonus  of  3d.  for  every  genuine 
case  of  overriding  discovered  and  6d.  for  every  fare  com- 
pletely missed.  Motormen  using  over  1^  units  per  car- 
mile  were  specially  rewarded,  and  they  were  all  taught  that 
the  first  "  nick  "  of  the  parallel  was  the  proper  one  to 
drive  on. 

We  also  had  the  good  fortune  during  the  year  to  have 
several  big  accidents,  involving  the  payment  of  heavy  com- 
pensation. This,  however,  could  hardly  be  attributed  to 
sheer  luck,  for  we  encouraged  motormen  to  come  on  duty  in 
an  intoxicated  condition. 

My  efforts  were  crowned  with  success,  and  at  the  end  of 
the  year  I  was  able  to  show  a  debit  balance  of  £315.  I  was 
called  before  the  Borough  Council,  warmly  thanked,  and 
given  a  substantial  increase  in  salary.  But  now  the  Rate- 
payers' Association  is  clamouring  for  my  dismissal.  It  seems 
to  be  impossible  to  please  everybody. 


CORRESPONDENCE. 


Letters  received  by  u*  after  B  p.m.  ON  Tuesday  cannot  appear  vntil 
the  following  week.  Corretpondentt  should  forward  their  cemmuni- 
oationt  at  the  earliest  possible  numient.  No  letter  can  be  published 
unless  we  have  the  writer'' s  name  and  address  i/n  owr  'possession. 


The  Mutual  Protection  of  Engineers. 

Are  there  any,  other  than  those  advertisers  who  for  some 
reason  best  known  to  themselves,  wish  to  withhold  their 
names  from  the  light  of  publicity — who  do  not  fully 
endorse  the  views  so  well  submitted  by  "  Vertebra  "  in  a 
recent  issue  ? 

That  one  should  be  obliged  to  give  the  fullest  details  of 
his  career  to  some  unknown  advertiser,  and  to  state  the 
salary  for  which  he  would  undertake  the  duties  of  a  post, 
any  real  and  guiding  particulars  of  which  are  seldom 
afforded  in  the  majority  of  advertisements,  is  not  only  a 
waste  of  time  and  expense  to  70  per  cent,  of  the  applicants, 
but  is  equally  useless  to  the  advertisers. 

Will  the  advertisers  who  consistently,  or  even  occasionally, 
hide  themselves  behind  box  numbers,  take  the  opportunity 
of  expressing  their  reasons  for  so  doing  to  the  many  who 
wish  for  enlightenment  in  this  connection,  before  organised 
boycott  is  entered  upon  ? 

P.  0.  W. 


'^ Light  and  Illumination:  Their  Use  and  Misuse.'' 

I  have  read  with  interest  the  comments  in  your  issue  of 
July  11th,  with  respect  to  the  booklet  reprinted  from  the 
Illuminating  Engineer  under  the  above  title. 

I  am,  of  course,  prepared  to  admit  that  finality  has  not 
been  reached  in  the  reproduction  of  lighting  effects  in  illus- 
trations. Anyone  who  has  had  experience  of  taking  photo- 
graphs by  artificial  light  will  agree  that  the  problem  is  a 
very  difficult  one,  and  it  is  only  recently  that  attempts  have 
been  made  to  give  a  faithful  picture  of  artificial  lighting 
conditions  in  this  way. 

Special  skill  is  needed  to  take  photographs  by  the  light 
of  incandescent  electric  lamps,  showing  figures  of  people,  on 
account  of  the  considerable  exposure  entailed,  and  this,  no 
doubt,  explains  the  darkness  of  the  surroundings  in  several 
of  the  illustrations  from  the  American  publication  to  which 
you  refer.  At  the  same  time,  I  should  like  to  point  out 
that  it  is  now  possible  for  a  skilful  photographer  to  take 
photographs  by  artificial  light,  which  show  the  con- 
ditions of  illumination  quite  satisfactorily  for  all  practical 
purposes. 

Another  matter  to  which  you  refer  is  the  successful  use 
of  the  non-glossy  ink  and  unglazed   paper.     The  reproduc- 
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tioii  of  half-tone  blocks  in  these  circumstances  was  some- 
what difficult,  and  some  experimenting  was  necessary  before 
we  were  able  to  get  what  we  venture  to  think  a  satisfactory 
result  in  this  new  field. 

It  may  sometimes  be  desirable  to  accentuate  some  detail 
in  the  photograph  in  order  to  make  a  point  absolutely  clear. 
For  example,  we  find  that  in  order  to  emphasise  the  concen- 
trating efiFect  of  the  shadow  it  is  often  necessary  to  work  in 
a  cone  of  light  underneath  the  opaque  reflector,  which  the 
eye  cannot,  as  a  rule,  see.  People  who  are  unfamiliar  with 
these  matters  have  sometimes  not  enough  imagination  to 
picture  the  rays  of  light  being  directed  downwards,  unless 
the  rays  are  actually  shown  in  the  illustration. 

I  appreciate  your  remark. that  such  work  is  of  national 
importance,  and  it  may  interest  you  to  know  that  a  similar 
publication,  in  which  the  text  is  substantially  the  same,  but 
the  illustrations  are  applicable  to  gas,  has  lately  been  issued, 
and  has  been  widely  circulated  by  the  British  Commercial 
Gas  Association.  We  understand  that  the  Electric  Publicity 
Committee  also  proposes  to  give  publicity  to  this  reproduc- 
tion. In  this  way  uniformity  in  recommendations  on  illu- 
mination should  be  obtained — a  matter  of  considerable 
importance  to  the  lighting  industry. 

L.  Gaster, 

Editor  of  the  "  IlluminatiTirj  Engineer.^'' 

London,  S.W.,  July  18th,  1913. 


PROCEEDINGS    OF    INSTITUTIONS. 


Are  Hertzian  Waves  Injurious? 

In  the  leaderette  in  your  issue  of  July  11th  you  quote  the 
Elekirotechnische  Zeiischri/l,  saying  that  radio-telegraphists 
are  subject  to  ana3mia,  a  deficiency  of  red  blood  corpuscles 
eaid  their  haemoglobin  contents. 

You  go  on  to  state  that  it  is  not  unlikely  that  the  ozonisa- 
tion  of  the  air  round  about  high-frequency  apparatus  has  an 
injurious  effect.  Now,  it  is  a  well-established  fact  in 
therapy  that  pure  ozone  has  quite  the  contrary  effect. 
Ozonised  air  is  used  extensively  by  medical  men,  especially 
on  the  Continent,  for  the  cure  of  antemia,  because  it  has  a 
tonic  effect  on  the  red  blood  corpuscles,  increases  the  appetite 
and  tones  up  the  system  generally.  It  is  also  employed  for 
relief  of  asthma,  bronchitis  and  other  complaints  of  the 
respiratory  tracts,  as  well  as  for  heart  weakness,  and  lately, 
also,  for  consumption.  It  is  a  sine  qua  non,  however,  that 
the  ozone  must  be  pure.  This  purity  cannot  be  achieved 
when  the  ozone  is  generated  by  any  form  of  disruptive  spark, 
because  the  heat  of  the  spark  in  the  air  produces  oxides  of 
nitrogen  ;  these  are  the  harmful  constituents  of  ordinary 
manufactured  ozone,  such  as  is  produced  by  high-frequency 
apparatus,  and  there  is  no  doubt  that  these  are  responsible 
for  the  malady  to  which  radio-telegraphists  are  alleged  to 
be  subject.  All  the  earlier  ozone  gensrators  had  the  defect 
that  the  ozone  was  adulterated  with  oxides  of  nitrogen,  and 
most  of  these  machines  have  disappeared.  We  believe  we 
were  the  first  to  produce  an  apparatus  which  generates  pure 
ozone,  and  this  has  been  established  by  careful  chemical 
analysis. 

Ozonair  apparatus  are  recommended  by  medical  men  for 
the  alleviation  of  the  aforementioned  complaints,  and  have 
been  installed  in  cliniques,  &c.,  in  all  parts  of  the  world. 
Not  a  week  passes  but  we  receive  a  visit  or  telephone 
call  from  a  medical  man  or  one  of  his  patients,  asking  us 
to  send  an  Ozonair  apparatus  for  a  case  of  illness.  This 
proves  conclusively  that  it  is  not  the  ozone  which  is 
dangerous,  but  the  conditions  under  which  it  is  manufac- 
tured. 


London,  S.W.,  July  17//*,  1913. 


Ozonair,  Ltd., 

V.  ZiNGLEB,  Manager. 


Rnbber  Prices.— Mr.  C.  Williamson  Milne,  presiding 
tit  the  meeting  of  the  KEPiTiftALLA  Rubber  Estates,  said  that  a 
great  many  factors  were  operatiner  which  ought  to  make  for  better 
prices  before  very  long.  The  Rubber  Growers'  Association  recently 
made  representations  to  the  Admiralty  with  regard  to  the  specifying 
of  plantation  instead  of  Braeilian  product  in  Government  contracts. 


The  Use  of  the  Electrostatic  System  for  the 
MeasiiremeDt  of  Power. 


By  C.  C.  Patebmon,  M.I.E.E..  E.  H.  K 
and  A.  Kinnku,  B.Sc.,  A.. 


M.I.EE., 


{Ahutract  of   Paper  read  before  thi    INSTITCTIOX  OK   ELECTBlCAf. 
ENOINEEB8,  Mag  Xtt.  1913.) 

The  authors  have  used  the  electrostatic  system  for  all  their  alter- 
nating-current measurements  at  the  National  Pbyrical  Lalmratory 
for  upwards  of  six  years.  The  instruments  consist  of  electrottatic 
voltmeters  and  an  electrostatic  wattmeter,  together  with  supple- 
mentary apparatus  which  enables  commercial  altemating-cnrrent 
instruments  of  any  range  and  of  the  highest  precii-ion  to  be 
calibrated  wi  h  ease  and  certainty.  The  accuracy  attained  \m  con- 
siderably better  than  five  party  in  10,M(jo  ;  and  the  long  experience 
gained  in  the  everyday  use  of  the  instruments  has  convinced  the 
authors  of  the  great  value  and  convenience  of  the  tyrtem  in  the 
work  of  a  central  testing  laboratory.  There  is  no  suggestion  that 
the  electrostatic  wattmeter  should  take  the  place  of  any  of  the 
existing  precision  instruments  used  in  station  work — for  this  pur- 
pose it  would  prove  troublesome — but  where  a  pystem  is  required 
of  the  very  highest  accuracy,  combined  with  a  wide  range  of 
application  and  convenience  in  use,  the  authors  are  of  opinion  that 
at  present  there  is  none  to  be  compared  with  the  electrostatic 
system. 

The  primary  advantage  of  the  electrostatic  system  lies  in  the 
wideness  of  ranges  of  both  current  and  voltage  over  which  a  single 
standard  instrument  can  be  used.  The  authors  at  present  go  up  to 
3,000  amperes  in  alternating-current  power  measurement*  ;  but  if 
there  were  a  demand  for  testa  involving  larger  currents,  it  could 
readily  be  met.  The  voltmeter  and  the  wattmeter  require  but  a 
minute  capacity  current,  and  eddy  currents  do  not  ari^e  in  the 
apparatus  to  affect  its  accuracy  under  any  circumstances  met  with 
in  practice.  The  instruments  are  independent  of  changes  in 
frequency  or  in  wave- form,  are  all  of  the  direct  deflection  type,  and 
their  scales  can  be  read  easily  and  acctirate'y  with  the  naked  eye. 

The  chief  disadvantages  of  the  system  are  the  relatively  small 
controlling  forces  in  the  electrometers,  cansring  the  slow  movement 
which  is  common  to  most  electrostatic  instruments  ;  a  pressure 
drop  of  1  or  2  volts  is  wanted  whatever  be  the  current  through 
the  series  resistance  ;  and  the  instruments  are  not  portable. 

Only  two  electrostatic  instruments  are  really  necessary — a  volt- 
meter and  a  wattmeter.  Current  is  measured  by  the  voltmeter  used 
in  conjunction  with  non-inductive  resistances.  The  two  instru- 
ments are  set  up  near  the  centre  of  a  semi-circular  darkened 
enclosure. 

The  voltmeter  is  a  IGO-volt  standard  horizontal-type  Kelvin  and 
White  multicellular  instrument,  with  oil  damping.  Above  the  oil 
damper  is  fixed  a  concave  mirror  20  mm.  in  diameter,  which  mast  be 
very  accurately  made.  Its  radius  of  curvature  is  approximately 
3  metres.  The  beam  of  light  from  a  Nemst  lamp  and  lens  is 
reflected  from  it,  forming  an  image  of  the  lens  and  crosswire  en  a 
scale,  4  m.  away  and  8  m.  long,  which  forms  the  boundary  of  the 
enclosure.  The  voltmeter  is  the  link  which  connects  the  system 
to  the  fundamental  standard  of  voltage,  and  everything  therefore 
depends  on  the  accuracy  with  which  it  can  be  read  and  relied  upon. 
The  great  length  of  scale  and  the  sharp  definition  of  the  image  of 
the  crosswire  on  it  enable  the  voltage  to  be  read  to  an  accuracy  of 
1  part  in  lo.cnd  ;  the  subdivisions  marking  each  hundredth  of  a 
volt  are  about  1  mm.  apart.  It  is  easy  to  read  to  less  than  one- 
hundredth  of  a  volt. 

On  account  of  the  elastic  fatigue  of  the  suspension,  and  conse 
quent  slow  creep  of  the  deflection  the  instrument  has  to  be  capable 
of  being  calibrated  whenever  desirable  at  the  point  at  which  it  is 
being  used.  The  calibration  is  done  on  continuous  current  by  a 
simple  potentiometer  dividing-box,  the  instrument  being  reversed  to 
eliminate  the  contact  difference  of  potential.  The  voltmeter  has 
been  found  very  reliable,  and  in  conjunction  with  a  non-inductive 
resistance  it  enables  the  electrostatic  wattmeter  to  be  calibrated  on 
alternating  instead  of  on  continuous  current. 

The  wattmeter  has  a  similarly  extended  scale  :  but  as  the  law  of 
the  instrument  is  linear,  an  accuracy  of  1  part  in  10,000  is  only 
possible  towards  the  top  of  the  scale.  Its  calibration  is  dependent 
on  that  of  the  voltmeter,  and  the  highest  accuracy  obtainable 
must,  therefore,  be  regarded  more  nearly  as  2  parts  in  10,000.  It 
requires  care  to  get  an  alternator  to  maintain  as  steady  a  voltage 
as  this,  and  it  is  essential  that  the  power  should  be  sunplied  to  it 
from  a  battery. 

When  the  wattmeter  has  been  calibrated  in  the  above  manner  it 
is  ready  to  be  used  on  the  testing  circuit.  A  potential  difference 
proportional  to,  and  in  phase  with,  the  current  in  the  circuit  is 
put  across  the  quadrants,  and  the  pressure  of  the  circuit,  or  a 
fraction  of  it,  is  applied  between  the  needle  and  the  quadrants. 
The  instrument  then  correctly  indicates  the  power  in  the  circuit, 
and  is  independent  of  frequency  or  power  factor. 

The  wattmeter  is  of  the  quadrant  type,  and  is  quite  simple  in 
construction.  It  is  essential  that  all  the  parts  shall  be  accurately 
machined,  as  it  has  often  been  nf cessary  to  take  the  instrument  to 
pieces  and  to  put  it  together  again  in  such  a  way  that  the  adjust- 
ments are  unaffected. 

The  needle  and  quadrants  are  made  of  a  special  copper-aluminium 
alloy:  thia  material  has  the  greatest  strength  of  the  alloys  of 
this  series,  and  permits,  therefore,  of  the  use  of  a  very  thin  needle. 
Each  set  of  four  quadrants  is  fixed  on  to  a  rigid  brass  plate,  and  is 
insulated  from   it  by   means   of   amberite   pillars— three   to   each 
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quadrant,     The   diameter   is   12  cm.,  and  the   slots  are  0"5   mm. 
wide. 

The  moving  system  consists  of  a  phosphor-bronze  strip  20  cm. 
long-,  soldered  to  an  upper  connection,  and  at  the  lower  end  to  the 
frame  carrying:  the  mirror.  The  frame  is  extended  in  the  form  of 
a  lorp  rod  about  1  mm.  diameter,  which  ends  in  the  usual  form  of 
right-ang^led  square- section  hook.  The  hook  enpag-es  with  the 
lower  rod,  in  the  centre  of  which  the  needle  is  clamped  between 
flanges.  The  mirror  is  concave  ;  it  has  a  radius  of  curTature  of 
3  m.,  and  is  20  mm.  high  x  S  mm.  wide. 

The  making  of  the  needle  requires  great  care.  The  needles  are 
50  mm.  across  and  of  the  shape  shown  in  fig.  1  ;  the  thinnest  metal 
foil  which  could  be  used  for  the  needle  without  bending  under  its 
own  weight  was  0*06  mm.  The  time  of  swing  was  reduced  and 
the  damping  greatly  improved  by  using  thinner  foil  and  pressing 
a  fluting  round  the  edge.  The  natural  time  of  swing  was  reduced 
to  8  seconds,  and  the  damping  was  made  so  that  the  moving  system 
came  practically  to  rest  in  IJ  complete  oscillations.  Foil  001 5  mm. 
thick  was  adopted.  In  practice  the  potential  difference  between 
the  quadrants  is  about  2  volts,  and  between  the  needle  and  the 
quadrants  100  volts. 

When  the  quadrants  are  connected  to  the  teiminals  of  a 
low  resistance,  the  instrument  measures  the  power  which  is 
being  dissipated  between  the  point  to  which  the  needle  is 
connected  and  the  point  which  is  midway  between  the  terminals 
of  the  low  resistance  (fig.  2).  That  is  to  say,  the  watts  in 
half  the  main-circuit  resistance  are  included  in  the  power 
measured,  and  a  correction  for  this  must  be  made.  If,  however, 
the  middle  point  of  the  resistance  is  accessible,  the  voltage- circuit 
can  be  connected  so  that  no  correction  is  necessary. 


Fio,  1.— Wattmeter 
Needle, 


Fig.  2. — Diagram  of  Wattmeter 
Quadrants  and  Needle  on  Circuit. 


The  wattmeter  has  arrangements  which  permit  of  a  quick  deter- 
mination of  its  constant  at  any  point  of  its  scale,  in  the  same  way 
that  the  electrostatic  voltmeter  is  provided  with  a  calibrating 
circuit  which  enables  the  scale  error  to  be  determined  at  any  time. 

In  the  larger  part  of  the  work  with  the  wattmeter,  fictitious 
loads  are  used.  The  current  for  an  instrument  is  obtained  from  one 
source,  and  the  potential  difference  for  its  voltage  coils  from 
another.  The  most  convenient  and  usual  way  is  to  obtain  these 
from  two  similar  alternators  whose  armatures  are  coupled  together, 
but  one  of  whose  fields  can  be  rotated  in  relation  to  that  of  the 
other.      In   this   way    any   required    phase   displacement   can   be 
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Fig.  3.— Connection  of  the  Static  Wattmeter  to  tee  Test 
Circuit  for  the  Calibration  of  another  Wattmeter. 

obtained  between  current  and  voltage  ;  and  separate  adjustments 
for  both  are  secured  by  means  of  regulating  resistances  in  the  two 
alternator  fields.  Fig.  3  gives,  in  elementary  form,  the  connection 
of  the  wattmeter  to  the  ordinary  test  circuit  for  the  calibration  of 
a  wattmeter  or  a  watt-hour  meter  on  a  fictitious  load.  It  will  be 
seen  that  the  voltage  and  current  circuits  are  interconnected  at 
the  subdivided  end  of  the  potential  divider  and  the  middle  point 
of  the  current  resistance.  A  potential  divider  is  generally  used  fo 
that  the  wattmeter  can  be  worked  with  approximately  100  volts 
on  the  needle.  The  dividing  resistances  used  by  the  authors  con- 
sist of  two  boxes,  each  containing  100,000  ohms  of  Duddell-Mather 
woven  resistance  subdivided  into  sections  which  can  be  used  on 
circuits  up  to  about  12,000  volts.  The  resistances  are  divided  into 
five  parts  of  20,000  ohms  each,  one  of  which  is  subdivided  into 
10  parts  of  2,000  ohms.  This  arrangement  permits  of  the  choice 
of  a  large  number  of  ratios  without  excessive  subdivision  of  the 
resistance. 

One  of  the  great  advantages  of  the  wattmeter  is  the  ease  with 
which  it  can  be  used  for  three-phase  measurements  by  the  two- 
wattmeter  method  up  to  any  current  range. 

The  various  switch  arrangements  are  entirely  automatic,  the 
instrument  being  changed  ove  in  a  moment  from  one  phase  to 
another  without  any  disturbance  of  the  circuit.  In  making,  for 
instance,  a  two-minute  test  run  on  a  watt-hour  meter  it  is  possible 


to  take  three  wattmeter  readings  on  each  phase,  changing  over  the 
instrument  after  each  reading. 

The  voltmeter  scales  are  calibrated  by  applying  a  known  con- 
tinuous voltage  to  the  instrument  by  means  of  a  potential  divider. 
The  best  way  of  marking  off  the  divisions  of  the  long  voltmeter 
scale,  preparatory  to  the  final  drawing,  is  to  consider  some  point 
at  the  middle  of  the  scale  (say,  at  90  volts)  as  a  datum  point. 
After  marking  this  off,  the  various  voltages  are  marked  on  either 
side  of  90,  taking  them  alternately  above  and  below  so  as  to 
eliminate  as  far  as  possible  the  effects  of  "creep,"  and  returning 
to  the  9(i-volt  point  between  each  reading.  The  plan  of  always 
returning  to  the  instrument  zero  between  deflections  was  not  found 
satisfactory. 

As  surface  leakage  over  ebonite,  due  to  the  production  of  acid, 
has  given  considerable  trouble,  and  a  voltage  of  260  was  to  be  the 
normal  pressure  on  the  resistances,  special  precautions  were  taken, 
first  to  avoid  leakage,  and,  secondly,  to  detect  it  easily  if  it 
,  occurred.  The  principle  of  breaking  the  leakage  path  by  a  con- 
ductor whose  insulation  from  the  resistance  coil  can  be  checked  at 
any  time  affords  a  method  of  avoiding  errors  due  to  leakage. 
With  the  ordinary  construction  of  resistances  such  errors,  when 
they  exist,  are  most  difficult  to  detect. 

The  accuracy  of  the  whole  instrument  depends  on  the  proper 
adjustment  of  the  resistance  used  for  theWeetcn  cell,  so  that  its 
ratio  to  the  sum  of  all  the  resistances  of  the  box  shall  have  the 
correct  value.  This  can  be  done  by  using  16  equal  10-ohm 
resistances  connected  as  shown  in  fig.  4.  Their  resulting  value  is 
101851 8  ;  which  is  the  nominal  value  of  the  Weston  cell  at  about 


Fig.  4.— Methods  of  Connecting  the  Dividing  Box  Resist- 
ances for  the  Accurate  Adjustment  op  the  Resistance 
Used  to  Balance  the  Voltage  op  a  Weston  Cell. 


le'S"  C.  instead  of  at  17'  C.  These  connections  being  made,  the 
combination  is  arranged  as  the  unknown  resistance  in  a  Wheatstone 
bridge  of  suitable  .sensitivity  ;  and  balance  is  then,  obtained.  The 
"  cell "  resistance  is  then  substituted  for  the  combination,  and  is 
adjusted  until  the  bridge  is  balanced  at  the  same  value.  By  this 
means  the  cell  resistance  has  automatically  the  correct  ratio  to  the 
main  resistances  without  any  dependence  whatever  on  the 
accuracy  of  any  of  the  bridge  coils. 

The  method  of  measurement  of  current  described  below  is  due  to 
Campbell,  and  is  mainly  intended  for  the  measurement  of  large 
alternating  currents  above  500  amperes. 

A  step-up  transformer  with  a  ratio  of  1  to  100,  or  1  to  200,  has 
its  low-voltage  primary  circuit  connected  across  the  terminals  of 
the  standard  resistance  which  carries  the  current  to  be  measured. 
The  potential  difference  across  this  resistance  is  from  1  to  2  voltp. 
The  electrostatic  voltmeter  is  connected  across  the  secondary  of 
this  transformer,  and  its  indications  are  proportional  to  the  current 
in  the  standard  resistance.  The  fact  that  the  electrostatic  volt- 
meter absorbs  no  energy  ensures  that  the  magnetising  current  of 
the  transformer  is  very  small.  Used  with  an  open-circuited 
secondary  in  this  way  the  magnetising  current  is  of  the  order  of 
002  ampere,  and,  being  nearly  at  right  angles  to  the  impressed 
voltage,  its  shunting  effect  is  negligible  for  resistances  having  a 
drop  of  2  volts  with  a  current  of  50  amperes. 

Unfortunately,  the  authors  have  found  that  when  a  transformer 
is  used  in  this  way,  its  ratio,  instead  of  tending  towards  a  constant 
value  as  the  frequency  is  increased,  continues  to  rise  :  it  follows 
from  this  that  its  ratio  will  be  dependent  on  the  wave-form.  The 
reason  for  this  is  mainly  the  self -capacity  of  the  secondary  winding. 
A  way  was  found  of  neutralising  the  effect  of  this  capacity  by 
putting  a  very  small  load  on  the  secondary  winding. 

The  important  factor  in  the  transformer  to  be  determined  to  a 
high  degree  of  accuracy  is  the  ratio  between  primary  and  secondary 
volts  at  the  different  frequencies  at  which  the  transformer  is  to  be 
used. 

The  characteristics  of  the  transformer  have  been  determined 
when  connected  up  as  used  in  practice,  i.e.,  with  the  primary  con- 
nected to  a  resistance  giving  a  drop  of  2  volts,  and  with  the  small 
secondary  load  compensating  for  the  capacity,  using  a  wave-form 
approximating  closely  to  a  sine  curve.  The  accuracy  of  the 
deteiminations  is  much  higher  than  is  required,  but  a  knowledge  of 
these  characteristics  has  been  found  of  value  when  using  the  instru- 
ment for  measurements  of  other  kinds;  and  for  these  purposes  a 
grea<"er  accuracy  is  often  wanted. 

The  authors  have  experienced  so  much  trouble  with  ebonite  used 
in  their  electrical  apparatus  that  a  renewed  warning  on  the  subject 
may  not  be  out  of  place. 

In  the  use  of  electrostatic  instruments  for  measurements  of  the 
highest  precision  the  greatest  care  must  be  taken  when  ebonite  is 
used  as  an  insulator,  particularly  when  it  is  exposed  to  strong 
diffused  light.  Deterioration  due  to  light  is  accompanied  by  such 
a  large  drop  in  the  resistance  of  the  surface  of  the  material  that  it 
may  at  times  be  regarded  rather  as  a  conductor  than  an  insulator. 
The  only  way  which  the  authors  know  to  avoid  the  trouble  is 
systematically  to  wash  all  exposed  ebonite  with  soap  and  water. 

The  principle  now  adopted  is  that  unless  the  ebonite  used  in  an 
instrument  is  well  screened  from  the  light  it  must  not  be  looked 
upon  as  an  insulator.  Wherever  possible,  terminals  passirg  through 
exposed  ebonite  are  bushed  with  amberite. 
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The  correct  curve  for  the  Bcale  ishorse-fihoeHhaped,  being  farthest 
from  the  mirror  when  the  deflected  and  incident  beams  are  in  the 
Bame  vertical  plane  ;  it  rapidly  approaches  the  mirror  when  the 
deflection  is  conftiderable.*  Satisfactory  results  depend  on  the 
possibility  of  obtaining  mirrors  of  very  great  perfection  of  form 
and  of  considerably  longer  radius  of  curvature  than  those  usually 
supplied  for  instrument  work.  Such  mirrors  have  been  obtained 
from  Mr.  H.  W.  Sullivan,  and  give  excellent  definition. 

A  Nernst  lamp  forms  a  most  suitable  source  of  light. 


point-to-point  errors  were  12  and  l'i5  fi ;  the  gBoget  »(^eed  at  their 
centres  to  CIS  /x. 

The  machine  has  been  set  up  at  the  National  Physical  Laboratory. 
and  allows  (X)mparative  readings  to  be  made  to  within  01  m.  The 
actual  length  of  a  solid  as  compared  with  a  ILae-standard  can  also 
be  obtained. 


An  Electrical  Measuring  Macliine. 

In  a  paper  read  before  the  Instithtion  ok  Mechanical 
Engineers  last  month,  Dr.  r.  E.  Shaw  described  the  latest  form  of 
his  electrical  machine  for  the  accurate  measurement  of  end-gauges 
of  length.  The  machines  hitherto  employed  for  this  purpose, 
while  serviceable  under  ordinary  conditions,  are  unsuitable  for  use 
in  the  standardising  work  of  a  metrological  laboratory,  being  in- 
capable of  effecting  a  critical  examination  of  the  best  modern 
gauges  such  as  those  of  Johansson.  The  author's  first  machine 
was  made  in  19(i.">,  and  has  been  used  in  the  National  Physical 
Laboratory  since  1909.  The  new  machine  has  a  higher  order  of 
reliability  than  the  earlier  one,  and  a  wider  range  of  adaptability. 


A 


CROSSLEY    GAS     ENGINES     AND 
PRODUCERS. 


_/      <^ 


\      Section  ok  a  Measuring  End. 

The  machine  con-nsts  of  a  heavy  cast-iron  bed,  on  which  travel 
two  headstocks  and  a  gauge-holder.     The  latter  provides  for  the 
accurate  adjustment  of    the  gauge  in  position  with  regard  to  the 
bed,  and  for   its   movement  between  the  measuring  ends,  so  that 
every  part  of  the  ends  of  the  gauge  can  be  measured  without  risk 
of   introducing   error   by  the  displacement.       Each  head-stock  is 
provided   with   a   "measuring   end,"   a   micrometer   screw  and  a 
reading  microscope.     The  accompanying  illus- 
tration shows  one   of    the    measuring    ends. 
In  the  older  machine  direct  electrical  contact 
was  made  between  the  point  jh  and  the  gauge  ; 
in  the  present  machine,  if  point  contact  is  to 
be  made,  one  either  uses  the  extreme  point  p 
or  the  point  ps  ;   in  the  latter  case  the  end 
piece  M  N  is  pulled  off  the  bar  A  b.     For  most 
purposes  pa  is  better  than  c  for  point  contact. 
If,  on  the  other  hand,  we  wish  to  measure  with 
flat  ends,  the  end  cap  c  is  pulled  off,  leaving 
the  lapped  flat  surface  b  at  the  extreme  end. 
The  brass  tube  p  g  is  coned  to  fit  the  screw 
spindle  s,  so  that  when  pushed  on  the  latter 
and  the  clamp  d  adjusted  the  whole  forms  a 
rigid  systenf.      The  invar  bar  A  15  is  made  a 
true  fit  in  the  ebonite  bush  rings  vi  and  r-,  and 
is  prevented  from  rotating  on  its  axis  by  the 
cross  pin  n  h->,  which  slides  in  the  slotted  brass  - 
tube.     The  end  of  A  r  is  coned,  and  the  coned 
end  of  the  fitting  M  n  is  pushed  tight  on  A  b, 
the  two  parts  being  ground  to  fit.     By  means 
of  adjusting  screws  the  end  surface  h  can  be 
brought  into  a  plane  perpendicular  to  the  line 
of  the  bed.     A  spring  /;  controls  the  system 
and  keeps  the  contact  points  jn  and  j'i  about 
i  mm.  apart  normally  ;  '^   is  the  invar  shaft 
of  a  micrometer   screw.    Suppose  this  screw 
is  advanced  to  cause  the  end  of  the  system  to 
meet   a  gauge  surface  on  the  extreme  right 
beyond  e.      First  e  meets  the  gauge,  then,  as 
the  screw  is  farther  advanced,   contacts  ;'i    and  jm  are    brought 
together.    The  meeting  of  j'l  and  jio  completes  an  electric  circuit 
consisting  of  a  high  resistance  (say,  5,000  ohms),  a  cell,  switches 
and  telephone.      As   soon  as  the  telephone   sounds,   the  observer 
reads  the  divided  head  of  the  micrometer  screw.     On  reversing  the 
micrometer  screw  the  spring  /)  comes  into  action,  breaking  contact 
j)i  p2,  and  the  telephone  again  sounds. 

It  is  most  important  to  have  clear  sounds  made  in  the  telephone 
at  "make"  and  "break."  The  accuracy  of  the  method  rests  on 
this.  Any  oxide  or  dust  at  the  contact  produces  "fuzziness"  of 
sound.  Oxide  is  the  principal  trouble,  and  as  the  surfaces  /'i  /13 
are  respectively  a  bead  and  plate  of  iridio-platinum,  this  trouble  is 
reduced  to  a  minimum.     It  is  easy  to  clean  the  contacts y/i  and  yo. 

It  is  easy  to  repeat  readings  to  005  /"  (m  =  T-^i^vi  mm.,  or  micron). 
The  errors  found  in  the  Johansson  gauges  are  exceedingly  small, 
being  of  the  order  of  i  micron  from  point  to  point  of  the  end 
surfaces.  When  the  gauge  is  made  up  of  several  smaller  gauges 
"wrung"  together,  the  errors  are  greater  than  in  the  case  of  a 
single  gauge.      In   two   gauges  of  English  make,  the  maximum 


At  the  Royal  Agricultural  Society's  Show  held  at  BrLetol  this 
month,  Messrs.  Crossley  Brothers,  Ltd.,  had  a  large  exhibit  of  their 
new  type  of  engine,  and  one  of  their  new  suction  gan  producers. 
We  illustrate  one  of  the  former,  rated  at  70  h.p.  :  similar  patterns 
are  made  up  to  .300  n.u.i'.  The  bed-plate  in  this  type  is  supported 
throughout  its  length  on  the  concrete  foundation,  and  is  caat  with 
an  oil  groove  round  the  base  ;  the  cylinder  is  supported,  not  over- 
hung, and  all  the  valves  are  arranged  vertically,  the  admiBsion 
valve  forming  the  cover  for  the  exhaust  valve,  so  that  there  are 
no  unwatered  valve  covers  (fig.  .3).  There  are  no  bolts  or  etods 
in  the  water  jacket  space.  A  blow-off  valve  is  provided  for  clean- 
ing the  compression  space  of  oil  or  other  deposit  while  the  engine 
is  running,  without  removing  the  piston.  The  governing  gear  ia 
very  simple  and  sensitive,  and  graduates  the  charges  according  to 
the  load.  Ignition  is  by  low-tension  magneto.  The  gas  valve  in  of 
the  screw-down  type,  with  an  index  plate  to  register  the  amount 
of  opening.  The  cylinder,  piston  pin,  crank  pin  and  exhaust 
valve  are  provided  with  forced  lubrication  through  sight  glasses, 
and  the  crankshaft  and  sideshaft  bearings  have  ring  lubrication, 
while  the  gear  wheels  all  run  in  oil  baths.  Small  oil  engines  of 
extreme  simplicity  were  also  shown. 

The  Crossley  patent  open-hearth  suction  gas  plant  is  designed  on 
quite  novel  lines.  The  name  "  Open  Hearth  "  is  given  to  this  plant 
because  the  fire  is  at  all  times  in  full  view  of  the  operator.  The 
generator  A,  fig.  2,  lined  with  firebrick,  is  supported  by  legs  n  which 
also  carry  the  circular  plates  forming  the  scepped  grate.  These  plates, 
of  which  the  patent  stepped  grate  consists,  are  so  disposed  as  to  lie 
outside  the  angle  of  repose  of  the  fuel.  This  ensures  that  none  of 
the  fuel  will  of  itself  fall  from  the  grate.  Below  the  bottom 
stepped  grate  the  fuel  rests  on  its  own  bed  of  ashes.  The  section 
of  the  stepped  grate  plates  is  also  made  suitable  for  the  efficient 
distribution   of   water,  which    is  obtained  from    a   small   pipe  l> 


*  See  E.  H.  Rayner,  "  The  Shape  of  Scales  Required  for  Reflect- 
ing  Instruments  with   Concave  Mirrors,"   Electrical  Review, 


July  19th, 1912. 


Fig.  1.— Crossley  Gas  Engine,  New  Type. 

running  round  the  generator  case.  This  water  passes  in  a  minute 
stream  into  the  funnels  e,  and  thence  to  the  grate  plates,  over- 
flowing from  the  upper  to  the  lower.  By  this  means  the  grate  is 
prevented  from  being  burnt  out  and  steam  is  generated  for  gas 
making. 

Sini-e  there  aie  no  vaporisers  at  the  top  of  the  generator,  there  is 
nothing  to  prevent  poker  holes  v  being  placed  adjacent  to  and 
parallel  with  the  brick  lining.  The  important  feature  of  this  is 
that  when  the  operator  is  dealing  with  badly  clinkering  fuel,  he  is 
able  to  pass  his  poker  through  the  generator  and  free  the  brick- 
lining  from  clinker  without  damaging  the  brickwork,  as  happens 
in  producers  where  the  poke  holes  are  put  at  an  angle  from  the  fuel 
container.  When  loosened,  the  clinker  fall?,  and  the  operator  is 
then  able  to  see  (without  opening  any  doors  or  otherwise  inter- 
fering with  the  quality  of  the  gas")  the  ash  and  clinker  on  the 
circular  plates,  whence  it  may  be  removed  by  means  of  an  ordinary 
rake.  If  large  lumps  of  clinker  have  accumulated,  they  are 
pushed  towards  the  centre  of  the  grate,  and  by  drawing  the  ash 
away  from  below  the  centre  of  the  bottom  plate,  the  lumps  are 
easily  removed.  This  type  of  grate  admits  of  every  section  of  the 
fire  being  separately  cleaned  with  ease,  and  without  admitting 
excess  of  air.  A  comparison  of  this  with  the  ordinary  flat  prate 
will  at  oncu  show  its  great  advantage. 
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From  the  generator  the  gas  passes  to  the  external  vaporiser  o, 
which  forms  the  communication  between  the  generator  and  the 
scrubber.  This  consists  of  an  outer  case,  upon  the  top  of  which 
is  bolted  the  box  u  carrying  the  gilled  tubes  .1,  which  have  a  large 


bottom  portion  of  the  scrubber  (which  is  the  first  to  foul)  can  be 
renewed  without  interfering  with  the  coke  in  the  upper  portion  of 
the  scrubber.  From  the  scrubber  the  gas  passes  to  a  combined 
drier  and  expansion  box.  Instead  of  blowing  up  with  a  pressure 
fan,  an  exhaust  fan  is  used  close  to  the  engine,  which  draws  the 
air  and  vapour  through  the  fire  exactly  like  the  engine. 

The  automatic  water  supply  to  the  vaporiser  consists  of  two 
tubes  s  coupled  to  a  small  vacuum  chamber  T,  which  is  connected 
by  the  pipe  u  to  the  gas  outlet  pipe  v  from  the  generator.  Water 
is  fed  from  a  tap  into  the  funnel  w,  and  when  the  engine  is  not 
taking  a  charge  of  gas,  this  water  overflows  at  the  pipe  x,  and  runs 
to  the  seal  box.  When  the  engine  takes  a  charge  of  gas,  how- 
ever, a  vacuum  is  created  in  the  vacuum  chamber  t,  and  water  ia 
sucked  over  the  upper  tubes  and  runs  into  the  lower  funnel,  and 
thus  to  the  vaporiser.  The  makers  claim  that  this  automatic 
water  supply  is  the  simplest  as  well  as  the  most  efficient  apparatus 
extant  for  its  purpose.  There  are  no  moving  parts  whatever  with 
the  exception  of  the  water.  The  supply  of  wat«r  to  the  vaporiser 
is,  therefore,  automatically  regulated  to  suit  the  load  on  the 
engine,  thus  giving  a  constant  supply  of  gas  of  good  regular 
quality. 

All  parts  of  the  producer  which  are  subject  to  excessive  corrosion 
are  of  cast-iron. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Fig.  2.— Section  of  Crossley  "Open-hearth"  Pboducer. 

heating  surface,  and  convey  the  heat  extracted  from  the  gas  to  the 
water  for  vaporisation  purposes.  The  water  for  the  vaporiser 
is  passed  first  through  an  automatic  water  regulator,  and  flows 
down  the  tube  k.  This  tube  is  open  at  the  bottom,  and  the 
water  rises  in  the  gilled  tube  to  the  overflow  L,  to  which  the  feed 
tube  of  the  next  gilled  tube  in  series  is  connected,  and  so  on 
through  the  whole  of  the  gilled  tubes  except  the  last.  This  tube 
M  forms  the  communication  between  the  steam  space  N  of  the 
vaporiser  and  the  steam  distribution  pipe  o  to  the  producer.     The 


*•■  Adams  Igranic"  Arc-Preventing  Interlock. 

While  the  arc-preventing  interlock  device  employed  by  the 
Adams  Manufacturing  Co.,  Ltd.,  of  Balfour  House,  Finsbury 
Pavement,  E.G.,  is  not  new,  having  been  fitted  to  several  types  of 
their  motor  control  panels  during  recent  years,  its  mode  lof 
operation  appears  to  be  unfamiliar  to  electrical  engineers  ;  we 
recently  inspected  a  starter  fitted  with  the  device,  which  is 
extremely  simple  and  ingenious.  In  the  accompanying  illustration 
showing  the  firm's  "Inching"  starter  as  used  by  printers — a  class 
of  starter  in  which  the  interlock  is  particularly  necessary  owing  to 
the  very  frequent  starts  and  stops  when  inching  the  press — the 
interlock  is  seen  atx  just  below  the  starting  arm,  which  is  actuated 
by  a  handle  passiner  through  the  lid  of  the  box.  It  consists  of  a  small 
metal  roller  running  on  a  brass  segment,  and  completing  the 
circuit  through  a  solenoid  which  closes  the  circuit- breaker,  which 
is  in  the  main  circuit.  The  segment  above  mentioned  is  divided, 
with  a  resistance  between  the  two  parts,  so  that  while  the  first  con- 
tact passes  a  strong  current  to  operate  the  circuit-breaker,  the 
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Fig.  3.— Section  of  Crossley  Gas  Engine. 


water  overflow  also  fromthe  adjacent  gilled  tube  passes  down  this 
pipe  M,  and  is  flashed  into  steam. 

The  distribution  pipe  o  passes  round  the  fire  in  the  producer,  and 
distributes  the  steam  through  a  number  of  spaced  holes.  With 
this  design  of  vaporiser,  the  gas  which  has  to  be  cooled  is  external 
to  the  water  which  has  to  be  heated,  so  that  the  water  is  con- 
tinually surrounded  by  a  jacket  of  hot  gas. 

Before  passing  to  the  scrubber,  the  gas  pafses  through  two 
cascades  of  water  p  formed  by  the  overflow  water  from  the  scrubber 
The  impact  of  the  water  on  the  gas  rids  it  of  the  heavier  impurities" 
and  thus  relieves  the  coke  in  the  coke  scrubber,  so  that  it  is  not 
necessary  to  clean  and  renew  the  coke  as  often  as  with  other 
arrangements. 

The  scrubber  R  R  contains  two  trays  for  supporting  the  coke,  and 
falling  and  emptying  aoors  are  so  arranged  that  the  coke  in  the 


F^G.  1.— "Adams  Igranic"  Inching  Stabtbr 
(with  Door  Removed). 

subsequent  motion  of  the  roller  on  to  the  second  portion  of  the  seg- 
ment cuts  down  the  current  to  a  value  sufficient  only  to  hold  the 
circuit-breaker  in,  but  not  to  close  it. 

The  roller,  however,  does  not  actually  roll,  but  slides  on  the  seg- 
ments ;  and  it  is  provided  with  two  cam-shaped  cheeks  of  insulating 
material,  which  provide  the  essential  feature  of  the  device— the 
arc-preventing  interlock.  If  at  avy  portion  of  its  travel  the 
handle  is  moved  back  a  short  distance,  the  roller  turns  and  the 
cam-shaped  cheeks  come  into  play,  lifting  the  roller  out  of  contact 
with  the  segment  and  thus  opening  the  solenoid  circuit,  so  that  the 
breaker  instantly  opens.  The  current  broken  by  the  roller  being 
reduced,  as  mentioned  above,  causes  no  sparking  worth  mentioning, 
and  the  main  circuit  is  always  made  and  broken  by  the  circuit- 
breaker,  which  has  a  magnetic  blow-out,  renewable  contact-pieces 
and  carbon  tips. 
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Again,  owinpf  to  the  reduced  current,  the  main  circuit  cannot 
be  closed  again  without  returning  the  handle  to  the  "ofF"  position, 
and  thereby  reinserting  all  the  starting  resistance.  The  circuit- 
breaker  is  provided  with  an  automatic  overload  release,  which  is 
operative  at  all  times,  whether  the  motor  is  starting  or  has  run  up 
to  speed  ;  should  the  operator  start  up  too  quickly,  also,  the  breaker 
opens.  Returning  the  handle  to  the  "  oflF  "  position  reeets  the  over- 
load release. 

While  it  is  not  easy  to  describe  the  interlock  in  words,  its  action 
is  extremely  simple  and  certain,  and  ensures  that  all  the  hard  work 
shall  be  done  by  the  circuit-breaker,  so  that  the  starting  switch 
contacts  are  completely  preserved  from  burning.  The  device  is 
fitted  to  the  Adams  Igranic  "'Conspede"  and  "  Varispede  "  panels, 
which  we  have  previously  illustrated  ;  the  latter  is  provided  with  a 
shunt  regulating  handle  in  addition  to  the  starting  handle,  and 
both  panels  have  double-pole  circuit  breakers,  so  that  main  switches 
and  fuses  are  unnecessary.  It  is  impossible  to  make  a  mistake  when 
starting  a  motor  with  any  of  these  panels,  as  there  is  only  one 
starting  handle,  and  any  wrong  use  of  it  results  in  cutting  off  the 
current. 

The  "Pelapone"  Oil  Engine. 

A  paraffin  engine  of  the  vertical  four-cycle  type,  called  the 
"  Pelapone "  engine,  has  been  introduced  by  the  Electbical 
Bngineeeixg  and  Equipment  Co.,  Ltd  ,  of  109-111,  New  Oxford 
Street,  W.C,  and  is  illustrated  herewith,  the  figure  showing  the 
standard  four-cylinder  electric  lighting  set.  High  speed  is  one  of 
the  leading  features  of  the  type,  which  runs  at  800-850  e.p.m.,  and 
can  be  started  up  from  the  cold  by  hand  without  the  use  of  a  blow- 
lamp.   Large  bearing  surface  is  provided,  and  the  moving  parts  are 


Fig,  2.— "Pelapone"  12-h.p,  Electric  Lighting  Set. 


well  balanced.     The  materials  used  are  of  high  quality,  and  forced 
lubrication  ia  provided. 

The  vaporiser  is  designed  on  a  new  principle,  which  enables  a 
fixed  gas  to  be  produced,  resulting  in  perfect  combustion  and  clean 
cylinders  and  exhaust ;  both  quantity  and  quality  of  mixture  are 
automatically  adjusted  to  suit  the  load,  and  the  speed  is  controlled 
by  a  sensitive  shaft  governor.  An  explosion  takes  place  on  every 
firing  stroke. 

Meter  Boards. 

The  accompanying  illustration  shows  a  meter  board  which  has 
been  adopted  as  standard  by  an  electrical  supply  company  in 
Burmah.  As  will  be  seen,  the  fuses  are  of  the  Zed  tjpe  throughout. 
This  type  has  been  chosen  because  the  company  find  them  to  be 
particularly  suitable  for  meeting  the  various  difficulties  which  occur 


illustrated  reprep^nt^  a  tjp*;  which  is  in  u«e  in  large  office  bnild- 
ings  where  a  iiain\A!T  of  buitm  of  offices  on  one  floor  h*ve  oeparate 
meters. 

It  in  difficult  for  anyone  not  intimately  acquainted  with  DAtiTes 
to  realise  to  what  heights  of  absurdity  they  can  aacecd  when  con- 
necting up  or  attending  to  electrical  apparatn?.  and  frcm  thij  point 
of  view,  Zed  fuses  have  been  found  eminently  satisfactory.  Many 
of  the  large  electricity  supply  ccmpaniefl  which  bare  tried  the 
"Z  "  fuses  have  been  led  to  adopt  them  exclusively,  owing  to  their 
reliability  and  the  control  thus  obtained  over  the  operationj  of 
men  sent  out  to  replace  blown  fusef. 

A  >'ew  Vtcuiim  Oaii^^. 

Mr.  Irving  Langmuir  recently  described  before  the  Amerioan 
Physical  Society  a  new  vacuum  gauge  of  great  seEsitiveneee. 

At  very  low  pressurefl  the  viscosity  of  gases  iji  one  of  their  most 
marked  characteristics.  Thi-<  property  ia  made  use  of  in  the  new 
gaug>.  which  consists  of  a  rotating  di<>k  above  which  ia  suepended, 
by  a  quartz:  fibre,  another  disk  carrying  a  mirror.  The  viscoaity  of 
the  gas  causes  it  to  be  set  in  rantion  by  the  lower  disk,  and  this 
motion  produces  a  torque  on  the  upper  disk  which  can  be  measured 
in  the  usual  way  by  a^am  of  light  reflected  from  the  mirror. 

The  rotating  disk  is  made  of  thin  aluminium,  and  is  attached  to  a 
steel  or  tungsten  shaft  mounted  on  jewel  bearingo  and  carrying  a 
magnetic  needle.  The  suspended  diak  is  of  very  thin  mica.  The 
lower  difk  can  be  rotated  easily  at  a  speed  of  10,000  R  p.m.  by 
means  of  a  rotating  magnetic  field  produced  outside  the  bulb  con- 
taining the  two  disks. 

The  sensitiveness  of  the  gauge  is  extremely  high.  At  1.000  B.P.M  . 
with  a  scale  at  about  60  cm.  distance,  about  400  mm.  deflection  ia 
obtained  for  '001  mm.  of  air.  The  deflection  is  exactly  proportional 
to  the  pressure  below  about  "01  mm.,  proportional  to  the  speed  of 
the  revolving  disk  and  practically  independent  of  the  diBtance 
between  the  two  disks.  For  different  gases  at  the  same  pressure 
the  deflections  are  proportional  to  the  square  root  of  the  molecular 
weights.  All  these  facts  are  in  accord  with  the  kinetic  theory. 
At  10,000  K.r.M.,  1  mm.  deflection  corresponds  to  '0000002.5  mm. 
There  should  therefore  be  no  difficulty  in  detecting  presBures  as 
low  as  10  '  mm. 


LEGAL 


L.C.C.  Tramcab  Accident  Claims. 

The  turning  over  of  one  of  the  London  C aunty  Council's  electric 
tramcars  at  New  Cross  on  the  afternoon  of  September  2nd,  1911, 
was  the  subject  of  an  action  for  compensation  for  personal  injury, 
heard  in  the  King's  Bench  Division  on  July  16th,  before  Mi.  Justice 
Bray  and  a  special  jury.  The  plaintiff  was  Mr.  Percy  Meid 
Brambleby,  a  clerk,  and  he  sued  on  behalf  of  his  three  children, 
aged  7,  5  and  4  years,  and  he  alleged  negligence  against  the  driver 
of  one  of  the  Council's  cars.  Mrs.  Brambleby  also  claimed  damages 
for  injuries  sustained  on  the  same  occasion. 

The  Council  admitted  negligence,  so  that  the  only  question  to  be 
determined  was  that  of  dama^res.  It  was  alleged  that  the  cause 
of  the  accident  was  the  too  rapid  pace  at  which  the  driver  came 
down  the  incline  to  a  junction,  coupled  with  the  worn  state  of 
the  rails  at  the  point. 

Medical  evidence  having  been  given  concerning  the  nature  of 
the  inju'iep,  the  jury  assessed  the  damages  as  follows: — Mr. 
Brambleby,  £40  on  account  of  expenses;  Mrs.  Brambleby,  £190; 
the  boy  Ernest,  £100  :  the  boy  John,  £600  ;  and  the  little  girl, 
£30.  His  Lordship  entered  judgment  for  Mrs.  Brambleby,  the  boy 
John  and  the  girl  for  the  amounts  awarded,  with  costs.  In  the 
case  of  Mr.  Brambleby  and  the  boy  Ernest,  judgment  was  entered 
for  the  County  Council,  they  having  paid  into  Couii  sums  larger 
than  those  which  the  jury  awarded. 


Fig.  3.— Meter  Board  with  Zed  Fuses. 

where  native  labour  is  employed.  With  the  Zed  type  of  fuse,  it  is 
an  easy  matter  for  a  native  to  replace  a  blown  fuse  correctly,  with- 
out any   risk   of  over-fusing   or   receiving  a  shock.      The   board 


Thh  National  Telephoke  Co.— Distribution  of  A?sbt?. 

(Concluded  from  page  96.) 

The  matter  having  been  argued  befon  his  Lordship  by  connfel 
representing  the  different  classes  of  holders,  his  Lordship 
proceeded  to  deliver  his  judgment,  giving  the  whole  of  the  fund 
to  the  deferred  stockholders.  The  matter,  he  said,  was  one  of 
some  complication,  but  it  toad  been  argued  before  him  most 
carefully  and  fully,  and  he  did  not  think  tLat  he  would  better 
matters  b;-  reserving  his  judgment,  especially  as  he  felt  very  con- 
fident that  the  case  would  be  carried  higher,  whatever  his  deciaon 
mi^ht  be.  TLe  matter  seemed  to  be  governed  by  Sec,  86  of  the  Act 
of  Pirliament,  which  provided  that  unless  the  articles  contained 
anything  to  the  contrary,  any  surplus  should  be  distributed 
amongst  the  members  according  to  their  rights  and  interests  in  thfe 
company.  The  effect  of  that  was  that  the  distribution  in  the  first 
instance  was  regulated  by  the  provisions  in  the  articles.  The  first 
question  he  had  to  determine,  therefore,  was  whether  on  the  true 
construction  of  the  articles  there  were  other  provisions  which 
dealt  with  the  distribution  of  this  surplus.  If  there  were  such 
other  provisions  a  number  of  cases  cited  were  excluded  from  con- 
sideration because  they  only  dealt  with  the  way  in  which  the  assets 
should  be  divided  amongst  the  members  according  to  their  rights 
and  interests,  there  Ijeing  no  other  provision  in  the  articles.  If  the 
articles  did,  in  fact,  provide  that  the  surplus  assets  should  be 
divided  in  some  particular  way,  that  particular  manner  must  have 
precedence  over  general  equity  or  right.  Here  there  were 
no      lees     than      five      sets     of     claimants — the     first      second, 
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and  third  debenture -holders,  and  the  preferred  and  deferred  ordinary 
stockholders.  This  surplus  of  £200,000  which  had  to  be  dealt 
with  was  a  surplus  that  might  be  looked  upon  as  the  remains  of  a 
very  largre  reserve  fund,  which  was  from  time  to  time  set  aside,  and 
had  certainly  not  been  appropriated  to  capital.  He  thought  nothing 
was  ever  done  by  the  company  which  definitely  turned  the  reserve 
fund  into  capital  and  prevented  it  being  distributed  as  dividend 
if  the  company  had  been  so  minded.  The  rights  of  the  first  pre- 
ference shareholders  depended  upon  Article  83  of  the  original 
articles,  and  under  that  he  came  to  the  conclusion  that  they  were 
not  entitled  to  more  than  repayment  of  their  capital,  with  the 
iutereet  stipulated  for.  The  second  preference  were  on  a  somewhat 
different  footing,  as  they  had  a  share  in  the  profits  beyond  the 
fixed  per  cent,  rate  that  their  shares  were  to  bear,  but  upon  the  con 
struotion  of  the  articles  it  seemed  to  him  that  that  was  limited  to 
the  annual  profits  made  by  the  company,  and  there  was  nothing  to 
show  that  they  were  entitled  to  any  return  of  capital  beyond  the 
nominal  amount  of  their  shares.  It  seemed  to  him  that  the  con- 
clusion  any  business  man  would  come  to  was  that  the  second 
preference  were  not  entitled  to  more  than  the  return  of  their  capital. 
With  regard  to  the  third  preference,  their  right  to  be  repaid 
preferentially  entirely  negatived  any  right  of  the  holders  of  those 
shares  to  participate  to  any  further  extent  in  a  winding  up.  There 
was  nothing,  in  his  opinion,  in  the  articles  that  compelled  him  to 
come  to  a  different  conclusion  from  that  which  he  had  mentioned, 
that  any  share  that  had  preference  over  the  ordinary  shares  was  not 
entitled  to  anything  beyond  the  amount  of  the  preference  dividend. 
In  all  the  cases  to  the  contrary  it  had  been  expressly  provided  that 
the  rights  in  the  event  of  a  winding  up  were  to  be  analogous  to 
the  rights  existing  while  the  company  was  going  on.  The  fact 
that  the  preference  shares  had  express  rights  attaching  to  them  in 
the  event  of  a  winding  up  negatived  the  contention  that  they  were 
entitled  to  any  further  rights  in  this  surplus,  and  he  must  hold 
that  the  first,  second  and  third  preference  shareholders  took  no 
share  in  this  excess  of  assets.  For  the  same  reasons  he  must  hold 
that  the  preferred  ordinary  were  not  entitled  to  anything  more  than 
the  nominal  amount  of  their  shares  with  the  5  per  cent,  bonus  that 
had  already  been  paid.  The  whole  surplus,  therefore,  he  held  was 
divisible  amongst  the  deferred  shareholders,  and  the  others  were 
not  entitled  to  anything  beyond  that  from  December,  1911. 

Mr.  Danckwerts  said  that  the  costs  of  all  parties  as  between 
solicitor  and  client  would  be  paid  out  of  the  surplus  fund,  but  he 
must  warn  the  parties  that  in  the  event  of  an  appeal  the  liquidator 
would  not  pay  the  costs. 

Mr.  Lawrence  said  that  would  be  as  the  Court  of  Appeal 
would  order. 

An  order  for  distribution  of  the  fund  was  made  in  accordance 
with  his  Lordship's  judgment,  but  its  operation  was  stayed  pending 
an  appeal. 


Prested  Miners'  Gas  Indicating  Electric  Lamp  Co.,  Ltd. 

In  the  Companies'  Winding-TJp  Court  on  Tuesday,  Mr.  Justice 
Neville  had  a  petition  before  him  by  George  Reynolds,  Ltd.,  for  the 
compulsory  winding  up  of  this  company. 

It  was  stated  that  it  was  a  judgment  creditor's  petition  for  the 
winding  up  of  the  company  ;  there  was  no  opposition.  The  com- 
pany was  formed  in  1903,  with  a  nominal  capital  of  £26,000.  The 
petitioner  supplied  goods  to  the  amount  of  £51  in  August,  1911, 
and  in  October  of  the  same  year  a  Receiver  was  put  in  on  behalf 
of  the  debenture  stockholders.  The  petitioner  issued  a  writ  on 
February  3rd,  and  j  udgment  was  entered  in  default  of  appearance. 

His  Lordship  made  the  usual  order. 


Hendon  Urban  Council  and  the  Telephone  Service. 

In  the  Railway  and  Canal  Commission  Court,  on  July  17th,  Mr. 
Justice  Bankes  presiding,  an  important  decision  wae  given  in  the 
matter  of  the  application  under  the  Telegraph  Acts  1863  to  1911, 
asking  the  Court  to  determine  a  dispute  between  H.M.'e  Postmaster- 
General  and  the  f  rban  District  Council  of  Hendon  in  regard  to  the 
placing  of  telephone  linea  along  certain  roads  in  the  Council's 
area.  In  July,  1912,  the  Postmaster-General,  by  notice  in  writing, 
asked  the  consent  of  the  Hendon  authority  to  lay  the  lines  along 
three  roads  in  the  district,  and  the  Council  declared  their  in- 
ability to  give  the  necessary  consent,  on  the  grounds  that  the 
roads  were  not  highways,  and  so  not  streets  or  roads  within  the 
meaning  of  the  Telegraph  Acts,  therefore  the  Council  had  no 
concern  with  them.  Further,  they  contended  that  if  the  roads 
were  streets  or  roads  within  the  meaning  of  the  Acts,  they  were  not 
repairable  at  the  public  expense,  and  the  Council  were  not  the 
body  having  control  of  them  within  the  meaning  of  the  Acts.  In 
accordance  with  Sec.  7  of  the  Telegraph  Act  of  1874,  the  matter 
came  before  the  County  Court  Judge,  who  gave  his  decision  in 
favour  of  the  Council.  The  Postmaster-General,  dissatisfied  with 
the  award,  then  brought  the  matter  to  the  Railway  and  Canal  Com- 
mission Court  for  determination,  as  he  was  entitled  to  do  under  the 
provisions  of  the  Acts. 

In  delivering  judgment,  Mk.  Justice  Bankes  said  the  only  point 
the  Court  had  to  decide  was  whether  the  roads  in  question  were 
under  the  control  of  the  District  Council,  and  in  determining  that 
point  it  was  necessary  to  examine  the  statutes  very  closely  in  order 
to  see  whether  the  present  case  differed  from  the  case  which 
governed  the  matter,  viz.,  the  Redhill  Gas  Co.  and  the  Reigate 
Rural  District  Council.  In  that  case  the  question  turned  on 
whether  the  Reigate  U.D.C.  were  persons  having  the   control   or 


management  of  a  certain  road  within  the  meaning  of  the  Gas  Works 
Clauses  Act,  1874.  In  his  Lordship's  opinion  no  distinction  could 
be  drawn  between  that  case  and  the  one  before  him.  The  two 
judges  who  constituted  the  Court  in  the  Reigate  case  dealt  with  a 
point  which  was  fatal  to  the  contention  of  the  Postmaster-General 
in  the  present  case.  The  Lord  Chief  Justice  expressly  held  that 
where  a  road  was  made  up  under  the  powers  of  the  Public  Health 
Act,  1875,  and  the  Private  Streets  Works  Act,  1892,  it  did  not  come 
under  the  control  of  the  local  authority  until  the  work  was  com- 
pleted and  the  road  had  been  taken  over.  He  (Mr.  Justice  Bankes) 
was  bound  by  the  decision  in  the  Reigate  case,  and  accordingly  the 
Court  must  determine  the  difference  adversely  to  the  contention  of 
the  Postmaster-General. 

Sir  James  Woodhouse  concurred,  and  Mr.  Justice  Bankes 
said  he  had  the  authority  of  his  other  colleague,  Mr.  Gathorne 
Hardy,  who  was  not  present,  to  Fay  that  he  also  agreed  with  his 
Lordship's  judgment. 


Baxter  &  Caunter,  Ltd.,  r.  Leaetus. 

The  above  action  was  mentioned  to  Mr.  Justice  Darling  in  the 
King's  Bench  Division,  on  Monday,  July  21st.  The  action,  it  was 
stated,  was  for  an  injunction  against  the  defendant  to  restrain  him 
from  dealing  with  certain  electrical  appliances. 

Mr.  Whateley,  who  appeared  for  the  plaintiffs,  said  his  clients 
went  before  Mr.  Justice  Channell,  and  were  granted  an  inter- 
locutory injunction.  The  Judge  also  ordered  that  there  should  be 
a  speedy  trial  of  the  action.  He  therefore  asked  that  a  day  should 
be  fixed  for  the  trial. 

Mr.  Cox  Sinclair  (for  the  defendant)  said  he  opposed  the 
application,  and  argued  that  the  plaintiffs'  claim  showed  nothing 
which  warranted  the  granting  of  an  injunction,  while  there  was 
not  an  atom  of  reason  for  expediting  the  hearing. 

Mr.  Whatelry  said  the  plaintiffs  were  dealers  in  electric 
appliances,  and  their  complaint  was  that  the  defendant  approached 
them  and  bought  goods  from  them  pretending  that  they  were  for 
foreign  export.  By  that  means  they  were  obtained  cheaper.  Then, 
under  another  name,  it  was  alleged  defendant  sold  the  goods  to  the 
trade,  with  the  result  that  the  plaintiffs'  trade  was  greatly 
affected. 

The  Judge — Are  they  doing  it  now  ? 

Counsel — No,  because  they  were  found  out,  and  we  presumed 
they  stopped  it. 

His  Lordship  said  in  that  case  there  was  no  need  for  an  injunc- 
tion. Having  regard  to  the  paucity  of  Judges  and  the  number  of 
cases  awaiting  trial  before  the  one  in  question,  he  could  not  fix  a 
day  for  its  hearing. 


Mygatt  v.  Glyn. 


In  the  King's  Bench  Division  on  July  17th,  the  hearing  was  com- 
menced of  an  action  brought  by  Mr.  Otis  Angelo  Mygatt,  of 
Clifford  Street,  Bond  Street,  W.,  against  Major  Geoffrey  Carr  Glyn, 
of  Eaton  Place,  W.,  and  Sharnbrook,  Beds.  The  action  arose  out 
of  a  transaction  between  the  parties  consequent  to  the  formation 
of  Holophane,  Ltd ,  a  company  registered  in  England  in  July,  1911. 

Mr.  Mygatt  claimed  to  recover  £4,254  on  a  bill  of  exchange 
dated  April,  1911,  drawn  by  the  plaintiff  and  accepted  by  the 
defendant  and  payable  on  demand  and  to  the  order  of  the  plaintiff, 
and  which,  plaintiff  said,  on  being  duly  endorsed  and  presented  by 
him  was  dishonoured.  It  was  stated  that  the  defendant  and 
plaintiff  were  associated  in  the  promotion  of  Holophane,  Ltd, 
In  his  defence,  and  in  support  of  his  counterclaim.  Major  Glyn  said 
that  in  consideration  of  his  agreement  to  act  as  managing  director 
of  the  company  in  question  for  a  period  of  five  years  from  the  date  of 
his  appointment,  and  assisting  in  the  building  up  of  the  business  in 
England  and  Europe,  it  was  agreed  that  the  plaintiff  should 
transfer  to  him  certain  preference  and  ordinary  shares  in  the  com- 
pany on  the  terms  that  the  said  shares  should  become  the 
defendant's  property  if  he  continued  to  act  as  managing  director 
for  the  term  specified.  Meanwhile,  the  defendant  said,  he  was  to 
hand  to  the  plaintiff  a  bill  of  exchange,  the  condition  being  that  it 
should  not  be  made  payable  in  the  event  of  his  so  acting.  He 
continued  to  act  as  the  managing  director  of  Holophane,  Ltd.,  down 
to  April,  1912,  and  he,  therefore,  denied  that  he  was  liable  on  the 
bill.  Defendant  connterclaimed  for  10  per  cent,  commission  on  the 
stock  transferred  to  the  plaintiff  as  vendor,  and  10  per  cent,  of  the 
plaintiff's  profits  from  the  company,  which,  he  said,  it  was  agreed 
to  allow  him  in  consideration  of  his  relieving  the  plaintiff  of  the 
routine  business  connected  with  the  company,  and  which  he  had 
not  been  paid.  Plaintiff's  reply  to  the  counterclaim  was  a  denial 
of  the  agreoment. 

Mr.  McOall,  K.C,  opened  the  defendant's  case  first,  and  said  that 
Major  Glyn  had  an  honourable  business  and  military  record  behind 
him.  Mr.  Mygatt  was  an  American  citizen,  and  had  a  considerable 
interest  in  a  company  registered  in  America  called  the  Holophane 
Glass  Co.,  formed  for  the  purpose  of  obtaining  the  maximum 
amount  of  light  from  electric  globes  by  the  use  of  a  patent  called 
Holophane,  Mr,  Mygatt  wanted  the  assistance  of  a  gentleman 
with  a  reputation  for  business  and  good  character,  who  would  form 
an  English  company  or  otherwise  secure  an  amalgamation  of  the 
English  and  American  concerns.  Major  Glyn  accepted  the  post, 
and  he  was  promised  a  salary  of  £600  a  year  payable  by  the  plaintiff 
until  the  company  was  formed  and  by  the  company  afterwards. 
Major  Glyn  set  to  work,  He  used  his  influence  and  secured  capital 
from  his  friends,  and  the  company  was  promoted.  He  went  to 
America  and  settled  up  difficulties  there  and  received  a  promise  of 


Vol.  73.    No.  1,861,  July  26,  1913.] 


THE    ELECTRICAL    REVIEW. 


131 


lubstactial  compenfiation  for  bis  trouble  from  the  plaintiff.  He 
also  secured  a  contract  while  in  America  with  the  General  Electric 
Co.,  by  which  that  company  Agreed  to  take  over  the  busineBs  of  the 
Holophane  Class  Co.  and  pay  the  Holopbane  Co.  a  oonsiderable 
amount  of  money.  Plaintiff  promised  the  defendant  10  per 
cent,  of  the  shares  he  should  receive  from  the  new  Enfflish 
company  as  vendor,  and  10  per  cent,  of  his  profits 
from  the  company  on  the  understandinjr  that  the  defendant 
should  relieve  him  of  all  routine  work.  Major  Glyn,  in  return, 
gave  the  bill  on  which  the  plaintiff  now  sued,  on  the  understandinsr 
that  it  should  not  be  made  payable  if  he  occupied  the  position  of 
manag'ing:  director  of  the  company  for  five  years.  When  the  com- 
pany was  formed  Major  Glyn  was  appointed  manafjing  director. 
Shortly  afterwards  friction  arose  between  the  company  and  Mr. 
Mytjatt  over  the  assets  of  the  old  bueiness,  the  company  demandinir 
that  Mr.  Mygatt  should  hand  over  to  them  certain  shares  and  pro- 
perty which,  they  alleged,  he  held.  Mr.  Mygatt  refused,  on  the 
ground  that  he  owed  the  company  nothing.  Following  that,  for 
some  reason  or  other,  Mr.  Mygatt  decided  to  get  rid  of  Maj  jr 
Glyn,  and  at  a  board  meeting  a  resolution  was  passed,  in  April, 
1912,  which  amounted  to  a  dismissal  of  the  defendant  from  his 
position.  Allegations  were  made  against  the  defendant  that  he 
had  perpetrated  a  fraud  on  the  trade  by  selling  a  shade  called 
Dilux  as  Holopbane,  and,  said  counsel,  an  action  had  recently 
been  heard,  which  was  brought  by  Major  Glyn,  in  which  that 
gentleman  was  awarded  damages  against  the  company  for  wrong- 
ful dismissal.  That,  contended  counsel,  amounted  to  a  decision  by 
the  jury  that  the  plaintiff  had  no  right  to  deprive  the  defendant  of 
his  office,  and  could  not,  therefore,  demand  payment  on  the  bill  in 
this  action. 

On  Friday,  July  18th,  when  the  hearing  of  the  case  was  further 
continued,  Mr.  McCall,  K.C,  said  that  the  bill  was  presented  on 
October  29th,  1912,  and  dishonoured,  and  on  November  5th  the 
writ  was  issued.  During  the  proceedings  on  this  day  the  services 
of  the  jury  were  dispensed  with  by  consent. 

Majoe  Glyn  gave  evidence,  and  on  Monday  he  continued  to 
do  so. 

On  Tuesday  the  hearing  was  further  continued  before  Mr.  Justice 
Bankes,  and  after  additional  formal  evidence,  the  case  for  the 
defendant  concluded. 

Mr.  Gore  Browne,  K.C,  then  opened  the  plaintiffs'  case,  and 
ultimately  called  Mr.  Mygatt,  who,  in  the  course  of  his  evidence, 
said  that  he  had  been  connected  with  the  working  of  the  Holopbane 
patents  for  20  years,  and  did  all  the  work  in  America,  legal  and 
otherwise.  He  spent  about  $100,000  when  the  American  company 
was  formed.  Having  detailed  the  arrangements  for  the  formation 
of  a  company  to  work  the  European  business  and  traced  the  history 
of  the  project  to  promote  the  English  company,  witness  spoke  to 
the  arrangements  made  with  Major  Glyn,  and  said  : — In  regard  to 
the  two  separate  commissions  of  10  per  cent,  claimed  by  Major 
Glyn  in  this  action,  he  told  the, defendant  that  he  could  not  make 
any  definite  arrangement.  From  November  5th,  down  to  the  time 
that  the  counterclaim  was  put  in,  Major  Glyn  never  claimed  that 
he  was  entitled  to  the  10  per  cent,  on  his  (Mr.  Mygatt)  profits,  as 
distiaguished  from  the  shares.  As  to  the  services  rendered  for  him 
by  the  defendant,  those  rendered  prior  to  the  formation  of  the 
company  were  those  of  a  friend,  and  he  in  no  way  represented 
witness's  interests,  either  in  England  or  America.  As  far  as 
England  was  concerned,  the  defendant  largely  took  the  commercial 
and  routine  business  into  his  hands.  In  regard  to  signing  the 
shares  transfer,  so  far  as  he  could  recollect  he  said  he  would  sign  it 
if  his  solicitor  so  advised,  but  he  had  never  consciously  agreed  to 
sign  the  transfer  to  Major  Glyn. 

Cross-examined,  Mr.  Mygatt  said  he  paid  the  defendant  £(iOO 
a  year  for  his  services  in  relieving  witness  of  the  routine  work,  &c., 
pending  the  formation  of  the  new  company,  and  the  10  per  cent, 
agreement  did  not  apply  till  the  company  was  formed.  He  was  to 
have  10  per  cent,  upon  the  income  of  witness  if  the  flotation  was 
successful,  and  if  he  (Major  Glynn)  got  £40,000.  The  10  per  cent, 
was  to  date  from  the  time  that  the  syndicate  was  formed.  He  was 
to  work  up  to  the  time  that  the  syndicate  was  formed  without 
receiving  any  commission  on  his  (witness's)  income. 

Ultimately  the  evidence  concluded,  and  counsel  on  both  sides 
proceeded  to  address  the  Judge. 

Eventually  Mr.  Justice  Bankes  reserved  judgment. 


CoLLiEEY  Manager  Summoned. 

On  Saturday  last  at  Chesterfield  Mr.  Thomas  Henry  Elliott,  manager 
of  the  Langwith  Colliery,  belonging  to  the  Sheepbridge  Coal  and 
Iron  Co.,  was  summoned  on  three  counts  for  breaches  of  electricity 
special  rules,  viz.  (1)  a  metallic  covering  of  a  lampholder  not  being 
earthed  ;  (2)  not  protecting  live  parts  (switch  and  fuse)  ;  and  (31 
not  having  a  metallic  switch- box  earthed.  The  facts  were  not 
contested. 

According  to  the  report  of  the  hearing  in  the  Vorkshirfi  Daily 
Observer,  Mr.  GlCHARn,  appearing  on  instructions  from  the  Public 
Prosecutor,  said  that  on  March  6th  an  accident  at  the  Langwith 
Colliery  resulted  in  the  death  of  a  youth.  Shortly  before  the  youth 
fell  to  the  ground  he  was  near  a  prop  used  for  supporting  the  roof. 
To  that  prop  was  affixed  an  electric  lamp,  and  immediately  after 
the  boy's  death  it  was  noticed  that  the  lamp  was  hanging  down, 
the  inference  being  that  the  lad  had  touched  the  lamp^nd  received 
a  fatal  shock.  His  Majesty's  inspector  discovered  that  the  lamp 
had  not  been  earthed  by  means  of  a  wire.  An  inspection  of  other 
parts  of  the  mine  disclosed  two  other  breaches  of  the  regulations. 
Had  the  lamp  been  earthed  the  lad  would  not  have  met  his  death. 
It  might  be  argued  that  the  manager  was  not  responsible,  as  there 
was  a  qualified  electrician,  but  he  (Mr.  Gichard)  would  be  able  to 


prove  that  by  law  the  certiflcat«d  mtnaffer  WM  the  person 
responsible  for  the  apparatus,  kc. 

Mb.  Robkrt  Nelsos,  Home  OflSce  Electric»l  Innpector  of  Mine*. 
Bpoke  afl  to  the  lamp  in  question  not  being  earthed.  He  ftlno  pointed 
out  the  dangerous  nature  of  the  unprotected  live  parts  He  wm 
aware  that  the  company  had  adopted  a  new  system  of  earthing, 
and  that  the  cable  put  in  paiieed  within  a  few  inches  of  the  lamp. 

The  defence  was  that  the  manager  had  taken  every  reasooable 
means  by  the  appointment  of  qualified  electricians  to  prevent  con- 
travention of  the  electrical  rule^ 

The  Bench  imposed  a  fine  of  £1  and  £.'  .5«.  aa  costs  in  regard 
to  the  "  non-earthed  lamp     and  dismissed  the  other  two  cases. 


Aldbidge  v.  Hohart  Electric  Mascfactubisg  Co. 

.\t  the  Gateshead-on-Tyne  County  Court  on  the  I'^th  inst.,  an 
action  for  the  recovery  of  £  1  1  7s.  for  woik  done  and  materials 
supplied  was  brought  by  Henry  Williain  .Mdridge,  electrical  engi- 
neer, of  Coronation  Buildings,  High  Street,  Gateshead,  against  the 
Hobart  Electric  Manufacturing  Co  ,  of  Charterhouse  Street,  London. 
Mr.  R.  S.  Holmes  was  for  the  plaintiff,  and  Mr.  J.  J.  Mclntyre  was 
for  the  defendant  ccinpany.  According  to  the  evidence  for  the 
plaintiff,  it  appeared  that  the  defendant  company,  detjiric;:  to  hold 
a  demonstration  of  electrically-driven  mincing  niachinea  before 
Gateshead  butchers,  and  being  unable  to  get  a  suitable  sliop,  had 
made  use  of  plaintiff's  premises.  A  man  named  Beck,  who  gave  oat 
that  he  was  acting  for  the  defendants,  had  charge  of  the  arrange- 
ments for  installing  the  machines.  Mr.  Mclntyre  said  that  Beck 
was  no  longer  in  the  defendants' service.  On  the  ground  that  it 
was  a  private  debt  incurred  by  their  agent,  the  df^fendants  denied 
their  liability  to  pay  the  account.  Plaintiff,  cfoss-examined,  said 
it  was  not  until  he  had  lost  sight  of  Beck  that  he  applied  to  the 
defendants,  asking  them  to  pay  for  the  installation.  Mr.  Mclntyre 
submitted  that  there  was  no  case  for  him  to  answer.  The  defen- 
dants denied  that  Beck  was  anything  but  a  sales  agent  for  th«m. 
He  was  not  their  representative.  Plaintiff,  re-called,  said  Beck 
opened  a  business  office  in  Grainger  Street,  Xewcastle-on-Tyne, 
with  the  company's  name  on  the  door. — Mr".  Mclntyre :  What 
exactly  was  on  the  door  ?— Plaintiff  :  "  Hobart."— Mr.  Mclntyre  : 
But  not  the  full  title  of  the  company.  It  was  not  their  branch 
office  at  all. — His  Honour  gave  judgment  for  the  defendants  with 
costs. 


BUSINESS  NOTES. 


American  Lamp  Sales.— A  report  by  the  Lamp  Com- 
mittee of  the  National  Electric  Light  Association,  of 
America,  shows  that  the  total  sales  of  glow  lamps  for  domestic 
use  in  1912  aggregated  about  90  millions,  of  which  carbon  lamps 
represented  25-47  per  cent,  (a  drop  from  :<2-9  in  191 1),  Gem  lamps 
33-59  per  cent.  (19  in  1911),  tantalum  1. per  cent.  (2  74  in  r.'Il),  and 
Mazda  lamps  39  94  per  cent.  (25  3  in  191 1).  This  year  it  is  expected 
that  carbon  lamps  sales  will  be  less  than  li»  per  cent,  of  the  total. 
It  is  noteworthy  that  the  sales  of  Gem  (metallised  filament)  lamps 
are  increasing  steadily  at  the  same  rate  as  of  Mazda  lamps. 

The  Balkan  War  and  Anstrias  Electrical  Trade.— 

On  the  position  of  the  electrical  industry  iu  Austria  during  the 
past  year,  the  Neue  Freie  P/r.sw  makes  the  following  observations  :— 
Up  to  the  outbreak  of  the  Balkan  war,  Aubtrias  trade  in  general, 
and  that  of  the  electrical  industry  in  particular,  was  marked  by  a 
noteworthv  expansion.  The  saks  of  high-pressure  machines,  both 
constant  and  rotary-current  generators  and  motors,  as  well  as  of 
transformers,  were  heavier,  in  connection  with  the  more  active 
tendency  shown  in  the  construction  of  light  and  power  installa- 
tions, bulk  supply  stations,  and  electric  tramways.  The  mining  and 
iron  industries  likewise  furnished  good  business.  On  the  other 
hand  main  line  traction  demand  still  maintained  a  halting 
attitude,  while  for  abroad  calls  were  numerous.  Low-pressure 
manufactories  were  also  well  employed,  as,  on  one  hand,  the  newly- 
established,  or  enlarged,  telephone  systems  y''lded  a  considerable 
number  of  orders,  and,  on  the  other,  the  enormous  world-demand 
induced  a  steady  expansion  of  the  glow-lamp  section.  Prices  in  the 
high-pressure  industry,  nevertheless,  on  account  of  causes  frequently 
alluded  to,  did  not  keep  pace  with  the  sales.  Sharp  competition, 
unfavourable  conditions  of  production,  the  big  h  price  s  of  raw  m  aterials 
and  important  nnished  articles,  with  which  the  high-pressure 
industry  had  to  contend,  have  continued,  and  even  show  signs  of 
increasing.  On  this  account,  an  active  development  of  the  proht- 
earning  capacity  of  the  high-pressure  industry  is  not  to  be  too 
hastily  forecasted,  although  the  situation  for  light  Mid  power 
suppliers  and  the  low-pressure  branch  may  be  more  favourably 
judged.  The  Balkan  war  has  adversely  influenced  every  branch  of 
the  electrical  industry.  Consumers  in  the  country  districts  with- 
held orders  and  investment,  while  the  dearness  of  money  prevailed, 
and  the  political  uncertainties  paralysed  every  kind  of  business 
operation  Austria  supplies  the  greater  part  of  the  electrical 
requirements  of  the  Balkan  lands,  and  political  interruption  of 
business  was  naturally  productive  of  the  greatest  Prejudice  By 
the  geographical  position  of  the  Monarchy,  and  the  fact  that  the 
Austrian  electrical  industry  in  all  its  branches  stands  on  a  level 
equal  with  that  of  foreign  countries,  foreign  competition  in  most 
of  the  Balkan  States  during  the  year  was  successfully  opposed  ; 
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nevertheless,  the  prices  of  raw  material,  hij?h  wa^es,  heavy  tax 
burden?,  unfortunate  commercial  treaties,  and  many  other  oft-cited 
drawback?,  hindered  a  pound  export  trade.  The  immediate 
pnspects  of  the  electrical  industry  depend  upon  whether  the 
political  nncertainties  will  be  shortly  terminated.  A  powerful 
economic  improvement  would  give  the  electrical  industries  a 
desirable  stimulus,  which  would  be  enhanced  by  a  more  active 
givingr  out  of  State  orders. 

Book  Notices. — Cm-  TrotiUrs.  By  H.  W.  Slanson, 
M.E.  London  :  Harper  &  Bros.  Price  Is.  net.— This  little  book  is 
printed  on  stout  paper,  obviously  to  stand  hard  wear  :  the  contents 
relate  to  the  symptoms  of  the  various  motor  troubles,  and  set  forth 
the  remedies  to  be  applied  in  the  briefest  possible  manner.  Care 
has  been  taken  to  organise  the  matter  so  as  to  facilitate  reference 
in  emerpancy,  and  the  book  will  no  doubt  be  found  a  valuable  aid 
by  motorists. 

We  recently  received  copies  of  the  Transactions  of  the  New  York 
Electrical  Society,  of  which  five  issues  have  now  appeared.  The 
printing  of  the  y'rtinxtirfionx  is  a  new  departure,  marking  an 
important  stage  in  the  development  of  the  Society,  which  was 
founded  in  1881  to  present  in  popular  form  the  latest  advances  in 
the  electrical  and  allied  s^iences.  Mr.  H.  H.  Barnes,  jun.,  is  pre- 
sident, and  Mr.  George  H.  Guy  (29,  West  39th  Street),  secretary. 
Sime  excellent  papers  are  printed  in  the  Transactions. 

The  Syndics  of  the  Camhridgr  T'nirersity  Press  announce  that 
they  have  undertaken  the  publication  of  a  new  and  important 
series  of  books  on  technical  subjects.  The  first  list  of  books  in  pre- 
paration includes  "  Electro-Technical  Measurements,'"  by  A.  E. 
Moore  :  "Alternating  Currents,"  by  W.  H.  N.  James  ;  and  "  Elec- 
trical Engineering,"  by  T.  C.  Baillie. 

"Switches  and  Switchgear."  By  Prof.  R.  Elder  and  Ph. 
Laubach.  Price  ISs.  net.  "  High  and  Low-Tension  Switchgear 
Design."  By  A.  G.  Collis.  Price  10s.  6d.  net,  1918.  London: 
Constable  &  Co.,  Ltd. 

"The  Post  Office  Electrical  Engineers'  Journal."  Vol.  VI, 
Part  2.  July,  1918.  London:  H.  Alabaster,  Gatehouse  &  Co. 
Price  2s.  net. 

"  Regulations  for  Technical  School?.  Schools  of  Art,  and  other 
Forms  of  Provision  of  Farther  Elucaiion  in  England  and  Wales." 
1913.     London  :  Wyman  &  Son",  Ltd.     Price  2d. 

'' Bvllrtin  of  the  Imperial  Institute."  Vol.  XI,  No.  2.  April- 
June,  1913.     London  :  John  Murray.     Price  23.  6d.  net. 

■'  journal  of  the  Municipal  School  of  Technology,  Manchester." 
Vol.  VI.  With  Prospectus  for  1913-14.  Manchester:  The  Eluca- 
tion  Committee. 

"  Transactions  of  the  Toronto  Engineering  Society."  Vol.  VIII, 
No.  1.     May,  1913.     Toronto  :  The  University. 

"Proceedings  of  the  Forty-Sixth  Annual  Convention,'  and 
"  Annuary  for  1913  of  the  American  Institute  of  Architects.' 
Washington  :  The  Institute. 

"Jovrnal  of  the  Franklin  Institute."  Vol.  CLXXVI,  No.  1. 
July,  1913.     Philadelphia  :  The  Institute.     Price  50  cents, 

"Atti  della  Associazione  Elettrotecnica  Italiana."  Vol.  XVII, 
No.  13.  July  15th,  1913.  Milan:  Stucchi,  Ceretti  &  Co.  Price 
L.  1.50. 

G.E.C.   Electrical    l^ovelties. — A  pocket    flash    lamp 

called  the  ''  Defiance  '  has  been  placed  on  the  market  by  the  G.E.C. 
Ltd.,  which  resembles  an  automatic  pistol.  There  is  a  two-cell 
battery  within  the  stock  of  the  pistol,  and  the  lamp  is  an  Osram 
drawn-wire  battery  lamp  fitted  in  the  muzzle.  The  action  of  the 
switch  is  controlled  by  the  trigger,  and  a  locking  pin  enables  the 
light  to  be  kept  on  for  several  minutes  if  desired. 

Another  electrical  novelty  is  a  model  water  turbine,  coupled  to  a 
magneto  generator  giving  8-10  volts  and  about  12  watts.  It  can  be 
coupled  to  a  main  water  tap. 

Cable     Maiiufactare     in     Germany. — The    copper 

works  of  the  J.  Wahlen  Co.,  of  Cologne,  have  been  acquired  by  the 
Brown-Boveei  group  at  a  price  of  from  £25,000  to  £37,00),  and 
have  been  transferred  to  a  special  concern  b?aring  the  title  of  the 
Phenish  Wire  and  Cable  Works  Co.  Most  of  the  shares  in  the 
latter  are  held  by  the  Swiss  Brown-Boveri  Co.,  whilst  a  further 
portion  is  in  the  possession  of  the  latter's  subsidiary  company  at 
Mannheim.  It  is  now  intended  to  extend  the  copper  works  with 
special  reference  to  undertaking  the  manufacture  of  cables,  so  that 
the  Swiss-German  group  in  question  may  render  itself  independent 
of  the  German  cable  syndicate  as  far  as  possible. 

Trade  Prospects    in   the    Balkan  States.  —  When 

the  war  in  the  East  is  satisfactorily  concluded,  the  former  Turkish 
vassel  States  should  afford  additional  outlets  for  trade  in  electrical 
manufactures,  for  a  due  share  in  which  preparations  should  be 
made  in  advance.  On  the  methods  of  securing  business,  our  con- 
temporary, Elektrotechnih  und  ilasckinenlav.,  tenders  the  following 
observations: — No  manufacturer  capable  of  doing  an  export  busi- 
ness should  shun  the  task,  either  parsonally  or  by  means  of 
responsible  technically-equipped  agents,  of  collecting  the  needful 
information  as  to  local  requirements  in  his  branch  in  the  important 
places  of  trade  in  the  several  countries.  This  course  will  most 
quickly  conduce  to  success.  In  Bulgaria,  in  particular,  the  engage- 
ment of  a  capable  technical  representative  is  absolutely  needful. 
A  great  mistake  is  made  by  those  exporting  firms  who  engage  an 
agent  at  Bucharest,  and  also  entrust  to  him  the  representation  for 
the  country  districts,  the  plan  usually  involving  the  disadvantages 
of  extension  of  credit,  postponement  of  payments,  reduction  in 
prices,  and  reduced  purchasing  power.  An  exporting  firm  having 
engaged  a  capable  traveller  with  the  recommendation  of  a  local 
Consul,  may  scrupulously  follow  his  advice  as  regards  samples, 
dates  of  delivery,  and  conditions  of  payment.  The  forwarding  of 
the  goods  to  destinations  is  matter  for  consideration,  and  it  is  best 


to  follow  exactly  the  instructions  given.  Where  hone  are  given,  or 
merely  "  by  the  shortest  route,"  regard  must  be  had  to  time,  as 
delay  on  the  passage  may  involve  expense  exceeding  the 
value  of  the  invoice;  In  this  matter  the  instructions  of 
the  agent  should  be  studiously  followed.  The  character  of 
the  pickrge  should  also  be  arranged  to  suit  the  circumstances. 
When  goods  are  forwarded  by  post,  the  weight  and  size  of  the 
parcel  must  be  considered.  The  registration  of  parcels  should  not 
be  overlooked,  and  an  understanding  come  to  beforehand  with  the 
customer  as  to  who  shall  bear  the  cost.  Laws  governing  travellers 
have  been  in  existence  some  years  in  Bulgaria,  neglect  of  which 
involves  many  difficulties.  Foreign  agents  and  travellers,  equipped 
with  vouchers  from  home  Chambers  of  Commerce,  are  required  to 
take  out  trade  licences  at  the  Custom  House  at  the  port  of  entry, 
and  to  make  a  money  payment  according  to  the  volume  of  business, 
ranging  from  R<i,  Loo  and  150  fr.  per  year,  besides  a  stamp  tax  of 
5  fr.  These  amounts  are,  however,  only  exacted  from  those  firms 
having  no  resident  agent  in  direct  connection  with  customers. 
Resident  agents  are  required  to  keep  an  order  book  wherein  each 
order  must  be  entered  on  the  spot  when  taken,  and  stamped  with 
a  10  centime  stamp.  Before  entering  into  trade  relations  it  is  al80 
advisable  to  seek  such  information  regarding  local  firms  as  the 
local  Consul  may  be  able  to  afford,  but  in  this  direction  English 
Consuls  lend  less  assistance  to  the  export  trade  than  do  foreign 
Consuls.  To  this  information  a  German  correspondent  of  the 
Berliner  £i!rsen  Courier  adds  the  following  : — The  great  advance 
now  observable  in  Bulgarian  trade  owes  its  origin  to  the  steps  taken 
by  the  Government  in  the  nineties  to  foster  trade  by  various 
politico-fiscal  measures  and  industrial  laws.  These  efforts  have  not 
remained  fruitless,  the  more  so  as  valuable  vegetable  and  animal 
products,  mineral  wealth,  and  water-power  provide  conditions  which 
ensure  a  prosperous  future.  Here  and  there  also  foreign  capital 
has  been  invested  in  the  developments  of  Bulgarian  industries.  In 
1909  the  number  of  industries  receiving  subsidies  from  the 
State  totalled  266.  In  1911  the  number  had  risen  to  293, 
comprising  food  and  provisions,  lo3 ;  textile,  67;  chemical 
and  related  industries,  43  ;  leather,  22  ;  metal,  22  ; 
timber  and  wood,  18;  porcelain,  9;  paper,  3,  &c.  In 
1911  about  50  new  industrial  undertakings  were  started,  with  an 
aggregate  capital  of  £1,000,000.  Among  the  new  concessions 
granted  were  4  for  beet  sugar  manufacture,  2  for  chemical  manures, 
and  2  for  cement  and  hydraulic  lime.  Electric  motive  power  is 
coming  into  use  in  many  of  these  industries  and  notably  in  that 
of  timber  which  has  its  chief  seat  at  Rustschuk,  where  are 
establishments  equipped  in  the  most  modern  style.  The  iron 
and  metal  industries  have  also  made  great  strides,  but  in  the 
opinion  of  this  German  correspondent  Bulgaria  will  rema'n  for 
many  long  years  dependent  on  oversea  manufactories  for  iron  and 
metal  goods  and  machinery.  The  textile  industries  are  also 
developing  rapidly,  aided  by  the  abundant  native  supplies  of  wool, 

A  Hospital  Carnival.— On  Saturday,  July  12tb,  at  the 
annual  Ilford  Hospital  Carnival,  in  the  section  for  best  decorated 
trade  vans.  The  General  Electric  Co.,  Ltd.,  secured  a  first- 
class  certificate  for  an  elaborately  decorated  Osram  motor  van. 
The  scheme  for  the  decoration  included  a  tableau  of  "  Aladdin  and 
the  Wonderful  Osram  Lamp."  The  artistic  effect  was  enhanced  by 
a  careful  arrangement  around  the  vehicle  of  Osram  battery  and 
automobile  lamps,  current  for  which  was  supplied  from  portable 
accumulators  within  the  van.  Naturally,  the  illumination  showed  up 
to  best  advantage  in  the  evening,  A  powerful  "  Rushmore  '"  search- 
light was  fitted  to  the  canopy  over  the  driver's  seat. 

The  decorated  Osram  motor  van  also  secured  the  first  priz3  for 
decorated  vehicles  at  Willesden  on  Thursday  last  week.  Later,  the 
Rushmore  searchlight,  which  is  part  of  the  equipment,  provided 
the  necessary  illumination  for  Doth  band  and  dancers. 

Auction  Sale. — Particulars  will  be  found  in  our  adver- 
tisement pages  of  an  auction  sale  of  electrical  apparatus  to  be  con- 
ducted by  Messrs.  Percy  Ho DDLESTON  &  Co.,  at  Hammersmith, 
on  Tuesday  next,  July  29th. 

The  Holidays. — The  works  of  the  London  Electeic 
Firm,  George  Street,  Croydon,  will  be  closed  from  Saturday, 
August  2nd,  to  Monday,  August  11th,  for  the  annual  holidays. 

The  Langdon-Davies  Motor  Co.  announce  that  their  works 
will  be  closed  during  August  Bank  Holiday  week. 

The  works  of  the  British  Westinghouse  Electric  and 
Manufacturing  Co.,  at  Trafford  Park,  will  be  closed  from  this 
evening  ^Friday,  July  25th)  until  the  morning  of  Tuesday, 
August  5th,  for  the  annual  holidays. 

The  works  of  Messrs.  T.  AV.  Broadbent,  Ltd.,  Huddersfield, 
will  be  closed  from  Friday,  July  25th,  to  Tuesday,  August  oth,  for 
the  annual  holidays. 

The  Record  Electrical  Co.,  Ltd  ,  notify  that  their  works  at 
Broadheath,  Altriucham,  will  be  closed  from  Friday,  August  1st, 
until  Monday,  August  1 1th,  for  the  annual  holidays. 

The  offices  and  works  of  the  British  Prometheus  Co.,  Ltd., 
will  be  closed  from  July  Slat  to  the  morning  of  Monday,  August 
11th,  for  the  holidays. 

The  works  of  the  Walsall  Electrical  Co.,  Ltd.,  will  be 
closed  from  July  31st  to  August  11th  for  stock-taking  and  the 
annual  holidays. 

Messrs.  Cryselco,  Ltd  .  of  Kempston  Works,  Bedford,  announce 
that  their  works  will  be  closed  from  Saturday  August  2nd,  until 
Monday,  August  11th. 

The  works  of  Messrs.  Hiqgs  Bros.,  of  Bilsall  Heath,  Birming- 
ham, will  be  closed  from  Friday  evening,  August  1st,  until  the 
morning  of  August  10th. 

In  all  the  above  cases  a  small  staff  will,  as  usual,  be  in 
attendance  to  attend  to  urgent  matters. 
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Catalonfiies  and  Lists.— The  D.P.  Batteiiy  Co.,  Ltd., 

Lumford  Mills,  Bakewell,  Derbyshire. — Catalogue  (2t'.  pheete;  con- 
tainin^ir  illuatrationH  and  tabulated  particulars  renpectiDf;  capacities, 
dimenBions,  weiphtp,  prices,  &c.,  of  various  types  of  D.  P.  batteries 
— FX,  TX,  LX,  LSX,  F,  T,  L,  and  LS— for  central  station,  country 
house,  yacht,  traction,  telegfraph,  and  telephone  and  portable  service. 
Lists  of  important  users,  dimensioned  dia^jrams  of  plates  and 
drawings  of  stands,  also  details  of  renewals,  accessories,  iS:c.,  are 
given. 

Mkssrs.  D.  H.  Bonnklla  Ac  Son,  Ltd.,  58  and  6<i,  Mortimer 
Street,  London,  W. — 48-page  catalogue  (new  edition),  of  motor- 
car electrical  installation  accessories,  illuttrations,  descriptive 
notes,  and  prices  being  f,'iven  of  a  large  variety  of  roof  lights, 
steering  column  and  dashboard  lamps,  switches  for  ii.tsrior  lighting, 
motor  telephones,  accumulators,  measuring  instruments,  0>iam 
lamps,  side,  head,  step  and  hand  lamps,  as  well  as  various  general 
carriage  fittings  and  equipments,  tool  kits,  &c.l 

Messks.  a.  Reyroli.e  \:  Co.,  Ltd.,  Hebburn  on-Tyne. — Illus- 
trated list,  No.  60,  describing  and  afcating  prices  and  dimensions  of 
single  and  three-phase  potential  transformers  ;  also  list,  No.  4.S, 
relating  to,  and  illustrating  and  pricing,  their  watertight  wall 
plugs  and  sockets. 

Messbs.  Bruce  Peebles  &  Co ,  Ltd.,  Edinburgh.— Catalogue 
No.  2()C  (20  pages)  giving  a  full  description,  with  half-tone  pictures 
and  special  diagrams  of  connections,  of  their  Peebles  motor  con- 
verters. One  of  the  views  shows  the  interior  of  one  of  the  sub- 
stations of  the  Calcutta  Electric  Supply  Corporation,  Ltd.,  with 
six  out  of  the  19  475-KW.  three-bearing  sets  that  have  been  sup- 
plied to  this  company.  Names  of  other  important  users  are  also 
tabulated.  During  the  past  18  months  orders  have  been  received 
for  over  60  sets  in  sizes  ranging  from  1,500  KW.  down  to  100  kw. 

Messes.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich. — Catalogue 
No.  505  (20  pages)  contains  excellently  illustrated  descriptions  of 
their  distance  thermometers  and  hygrometers,  their  principles  and 
practical  applications,  together  with  tabulated  prices,  temperature 
conversion  table  and  a  telegraphic  code. 

The  Westinghouse  Coopee-Hewitt  Co.,  Ltd.,  80,  York  Road, 
King's  Cross,  London,  N. — List  No.  56  particularising  and  giving 
prices  and  a  light  distribution  curve  of  their  silica  lamps  for  d.c. 
for  foundry,  workshop,  railway  siding  and  other  such  lighting. 
'A  guarantee  is  given  of  a  minimum  life  of  1,000  hours.  Another 
size  of  lamp,  viz.,  2,500-C.P.  unit  for  110  volts,  has  been  added. 

Messrs.  Wright  &  Wood,  Ltd.,  Century  Works,  Pellon  Lane, 
Halifax. — Catalogue  consisting  of  a  number  of  lists  in  expanding 
binder,  containing  brief  specification  matter,  together  with  illus- 
trations, tabulated  sizes,  prices,  shipping  and  other  particulars,  of 
D.c.  and  A.c.  motors,  D.c.  and  A.c.  starting  gear,  motor-generators, 
converters,  electric  saw  benches,  and  polishing  machines. 

Messrs.  Aiinold  &  Large,  Ltd.,  Wolverhampton. — Mail  card 
giving  illustrated  particulars  and  prices  of  their  "Arno''  power 
punching  press. 

The  General  Electric  Co.,  Ltd,  London.— Leaflet  0  1,701 
dealing    with   battery   fans,  and  an   ingenious  electrical  novelty 
for  shop-window  advertising. 

Messrs.  Krupka  &  Jacoby,  Ltd.,  26-36,  Chapter  Street,  West- 
minster, S.W. — New  leaflet  illustrating  and  pricing  their  single 
light  weatherproof  lanterns  for  round  metal- filament  lamps  of 
from  100  to  1,000  C.P. 

Messes.  Sandycboft,  Ltd.,  Sandycroft,  near  Chester.— Twenty- 
page  illustrated  catalogue,  giving  particulars  and  tabulated  data 
respecting  their  storage  batterit  s.  The  types  shown  include  the 
B.N.  lighting  cells,  A.N.  central  station  type,  and  Sandycroft  car 
lighting  cells.  Prices  and  dimensions,  «.V:c.,  are  given.  The  Sandy- 
croft connecting  bolt  for  battery  lugs  is  shown,  as  also  are 
views  of  Plante  type  positive  and  box  type  negative  plates. 

The  India-Rubber,  Gutta-Percha  and  Telegraph  Works 
Co.,  Ltd.,  Silvertown,  E. — 36-page  catalogue  containing  an  admir- 
ably illustrated  account  of  the  various  departments  of  the  business 
of  this  well-known  company.  General  notes  respecting  the  pro- 
gress of  the  company,  and  of  Silvertown  itself,  are  followed  by 
information  respecting^  the  india-rubber  department,  the  ebDnite 
department,  the  gutta-percha  department,  submarine  cable 
department  (with  brief  notes  concerning  cable-laying  achieve- 
ments of  the  company),  the  electrical  department,  also  the 
mechanical  and  testing  departments.  We  are  sure  that  many  of 
our  readers  at  home  and  abroad  will  be  interested  in  a  perusal  of 
this  brochure, 

Trade  Annonncements. — Messrs,  Credrnda  Con- 
duits Co,,  Ltd.,  of  Birmingham,  ask  us  to  contradict  the  rumour 
which  is  in  circulation  in  London  to  the  efiEect  that  Messrs.  Baxter 
and  Gaunter,  Ltd.,  have  ceased  to  represent  them  as  their  sole 
agents,  as  there  is  no  truth  whatever  in  the  statement. 

The  London  Electrical  Trading  Co.,  Ltd  ,  notify  that 
their  new  address  is  186,  Wardour  Street,  W.,  and  their  telephone 
number  "  2830  Regent," 

Liquidation. — H,  A.  Harvey  &  Co.,  Ltd.,  London, — 
The  first  meeting  of  creditors  will  be  held  at  Carey  Street,  W.C, 
on  July  30th,  at  11.30  o'clock. 

&         Bankruptcy    Proceedings.— Wm,    Wadsworth,    lo, 

^B  John   Dalton  Street,  Manchester,  engineer's  agent   and  dealer  in 

^H  electrical  accessories.— First  meeting,  July  28th,  public  examination, 

^■.  August  15th,  both  at  Manchester. 

^B  Joseph    Perkins,    electrical    engineer,  Plymouth.— Release  of 

^M  trustee,  dated  March  6tb,  1913. 


LIGHTING  and  POWER  NOTES, 


Aberdare. — L.G.B,  Inquiry. — La»t  week  Mr,  Hooper 

held   an   iuquiry  into  the  application  of  the  Council   to   borrow 

£2  4.";'i  for  electricity  purposes. 

Acton.— Street  Lighting, — The  minutes  of  the  High- 
ways Committee,  submitted  to  the  U.D.C.  last  Tuesday  contained  a 
report  by  the  surveyor  on  the  clau-ses  referring  to  the  engineering 
part  of  the  new  scheme  for  main  street  lighting,  which  he  hiul 
provisionally  agreed  with  Mr.  Prangnell  of  the  Metropolitan 
Electric  Supply  Co.  providing  for  the  installation  of  450-r.p.  lamps 
specifying  a  minimum  luminosity  and  penalties  if  it  fell  Ijelow. 
From  the  amended  clauses  of  the  company,  it  appeared  tiiat  the 
company  vas  prepared  to  install  lanterns  similar  to  those  in  the 
Hanwell  district,  but  with  lamps  of  i<>>>  c.v..  and  would  only  agree 
to  penalty  clauses  for  diminished  luminosity  in  consideration  of 
increased  payment.  The  Committee  had  in.«truct«d  the  dark  to 
forward  a  copy  of  the  clauses  provisionally  agreed  between  the  two 
engineers,  and  inform  them  that  the  Council  adhered  to  the 
stipulation  that  450-c.p.  lamps  be  installed  with  a  minimum 
luminosity  of  i'O  per  cent.,  and  required  the  inclusion  in  the  agree- 
ment of  a  clause  providing  for  a  penalty  should  the  luminosity 
upon  a  specified  test  be  found  to  he  below  such  minimum. 

AHoa. — From  the  annual  balance-sheet  of  the  electricity 
department  of  the  T.C..  it  appears  that  the  profit  realised  was 
£9;i:{.  as  compared  with  £588  in  the  previous  year. 

Australia. — The  Melbourne  City  Council  recently  pro- 
posed to  supply  power  free  of  charge  to  a  leading  city  club  for 
cooking,  on  condition  that  the  Council's  officera  were  given  the 
opportunity  to  obtain  data  and  information  on  the  subject  for 
comparison  with  gas. 

According  to  Tendern,  the  North  Sydney  Municipal  Council  has 
again  discussed  the  proposal  to  allow  a  company  to  supply  electri- 
city for  street  and  private  lighting.  Opinions  of  counsel  were 
read  to  the  effect  that  the  municipality  had  no  power  to  enter  into 
the  proposed  agreement.  Our  contemporary  adds,  "  This  seems  to 
be  the  death-blow  to  the  scheme." 

The  Federal  Government  is  reported  to  have  definitely  decided 
upon  a  site  on  the  Shoalhaven  River,  N.S.W.,  between  Warri  and 
Bombay,  for  the  construction  of  a  reservoir  in  connection  with 
the  supply  of  electricity  for  the  Federal  capital.  The  site  is 
about  40  miles  from  the  capital. —  Tenders. 

Ayr, — Supply     to     Adjoining     Areas, — Negotiations 

have  been  concluded  between  the  Corporation  and  the  burgh  of 
Prestwick.  whereby  the  former's  electric  lighting  system  will  be 
extended  to  Prestwick,  the  latter  having  agreed  to  support  a  prov. 
order  authorising  the  extension.  Arrangements  have  also  been 
made  with  the  County  Council  District  Committee  for  extending 
the  system  to  Burns  Cottage  and  AUoway.  The  communities  in  each 
district  are  to  be  supplied  at  the  same  price  as  the  consumers  in  the 
burgh  of  Ayr. 

Blairgowrie. — Prov,  Order, — Messrs,  Foote  A:  Milne 

have  intimated  to  the  T.C.  that  they  intend  applying  to  the 
B.  of  T.  on  or  before  December  31st  for  a  provisional  order  to  supply 
electricity  within  the  T.C.'s  area. 

Bolton. — Loan  Sanction, — The  Electricity  Committee 

has  received  the  sanction  of  the  L.G.B.  to  the  borrowing  of  money 
for  the  new  generating  station  at  Back-of-th'-Bank.  The  amount 
is  divided  up  as  follows  : — Buildings,  £2,,")S;{  ;  reservoirs,  xS,;'!*!'  : 
pipes  and  valves,  £2,450  :  chiiuaeys,  £5,670  ;  sub-station  gear  and 
transformer,  £2,737;  machinery  and  cables,  £1,828;  travelling 
crane,  .^1,110  ;  electric  light  wiring  and  fittings,  £522  ;  motors  and 
cables,  £530  ;  storage  battery,  £475. 

Bristol. — L.G.B.  Ln^uiry, — A  L.G.B.  inquiry  was  held 
on  July  15th  into  the  application  of  the  Corporation  for  sanction 
to  borrow  £25,000  for  mains,  sub-stations,  house  services,  ..tc,  for 
the  next  three  years.  The  local  Ratepayers"  Association  opposed 
the  application,  urging  that  the  undertakinc  was  "  extravagantly 
managed,"  ikc,  and  pointing  out  that  the  Corporation  was  pro- 
posing to  supply  l.luo  street  lamps  free  of  charge,  from  which  the 
Association  assumed  that  excessive  plant  had  been  provided. 

Bucliliarst    Hill     (Essex).  —  Prov.    Order. —The 

Council  has  been  notified  of  the  intention  of  the  County  of  London 
Electric  Supply  Co.  to  apply  for  a  prov.  order  for  electric  light. 

Carlisle. — The  net  profit  on  the  electricity  undertaking 
last  year  was  £l.o09,  but  abnormal  expenditure  of  a  capital  nature, 
increased  coal  charges  and  rates,  were  met  during  the  year. 

Chadderton. — The  Oldham  T.C.  has  applied  for  power 
to  supply  current  in- the  Chadderton  district. 

Clitheroe. — Prov,  Order. — On  July  17th  a  letter  was 

read  in  Council  from  Mr.  J.  W.  Speight,  stating  that  he  intended 
on  behalf  of  a  company,  to  be  called  "The  Clitheroe  Electric  Supply 
Co.,"  to  apply  to  the  B.  of  T.  for  a  prov.  order.  Mr.  Speight 
has  given  similar  notice  to  Rishton  Council. 

Continental   Notes. — Germany. — The  new  electricity 

generating  station  of  the  Rhenische-Hessischen  Electricitiitswerk, 
at  Osthofer  CHessen),  has  just  been  put  in  operation  ;  it  is  supply- 
ing the  necessary  current  for  lighting  purposes  in  no  fewer  than 
IBI  small  towns  and  villages  in  the  districi. 
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KoRWAY'. — The  Bistavarre  Copper  Mines  Co.  has  secured  a  con* 
cession  from  the  Norwegrian  Government  to  utilise  the  water-power 
of  the  Goulasj  Hire  and  Goulaschok  waterfalls  at  Ljngren,  Norway. 
It  is  stated  that  between  14,000  B.p.  and  15,000  H,r.  will  be 
available. 

Poland. — La  Station  d'Eleotricit6  de  Sosnowice  is  the  name  of 
a  new  company  which  is  being  formed  at  Sosnowice,  Polard,  with 
a  capital  of  4,000,000  roubles,  to  acquire  and  carry  on  the  electri- 
city supply  station  which  has  been  established  in  conjunction  with 
the  Count  Renard  Collieries. 

Spain. — La  Sociedad  des  Fuerzas  Hidraulicas  del  alto  Pirines  is 
the  name  of  a  new  company  which  has  just  been  formed  in  Barce- 
lona, with  a  capital  of  £40,000,  to  utilise  certain  available  water- 
power  in  the  Tipper  Pyrenees.  The  Compagrnia  Energ:ia  Electrica 
de  Cataluna,  of  Barcelona,  is  interested  in  the  new  undertaking. 

Cromer. — B.  of  T.  iNQUiin .— On  .July  15th  an  inquiry 
was  held  relative  to  the  proposed  transfer  of  the  electric  liprhting: 
undertaking  of  the  U.D.C.  to  Edmundson's  Electricity  Corporation, 
Ltd.  What  opposition  there  was,  was  not-against  the  transfer,  but 
with  regard  to  the  terms. 

Deal. — Prov.  Order. — Messrs.  Foote  &  Milne  have 
informed  the  T.C.  that  they  intend  applying  for  a  prov  order  for 
electric  lighting. 

Doneaster.— L.G.B.  Ixquiry. — An  inquiry  was  held 
on  July  22nd  into  the  application  of  the  Corporation  for  powers 
to  borrow  £12,500  for  the  provision  of  further  plant  in  connection 
with  the  electricity  undertaking, 

DnngaivaD. — The  scheme  which  the  Council  is  con- 
sidering for  the  electric  lighting  of  the  town  is  likely  to  cost 
about  £2, GOO.  A  Cork  expert  has  been  called  in  to  pronounce  on 
the  scheme. 

Danstable.— Pkov.  Order.— The  T.C.  on  Friday  re- 
ceived notice  that  Messrs.  Foote  &  Milne,  of  London,  intended  to 
apply  for  a  prov.  order  for  electric  lighting.  The  Council  decided 
to  oppose  the  application,  it  being  intimated  that  any  electricity 
scheme  for  the  town  would  be  carried  out  by  the  Council. 

Easingwold.  —  Prov.    Order— The    York    T.C.    has 

informed  the  R.D.C.,  that  it  intends  applying  to  the  B.  of  T.  for  a 
prov.  order  for  electric  lighting  within  the  Council's  area.  It  is 
understood  that  there  will  be  no  objection  on  the  part  of  the 
R.D.C. 

Calasbiels.— Prov.  Order.— At  a  meeting  of  the  T.C, 

the  Galashiels  and  District  Electric  Supply  Co.  intimated  its  inten- 
tion within  the  year  to  apply  for  a  provisional  order. 

Greenock. — The  Caledonian  Railway  Co.  proposes  in- 
troducing electric  light  at  the  Greenock  central  station,  Ladyburn 
engine-shed  and  Port  Glasgow,  and  30,n00  units  per  annum  will  be 
required. 

IsleworUi.-^WoRKHousE    Lighting.— Respecting   the 

question  of  lighting  the  Union  workhouse  buildings  at  Isleworth 
by  electricity,  the  Brentford  Guardians  have  adopted  a  recom- 
mendation by  their  Engineering  Committee  to  engage  an  expert,  at 
a  fee  not  exceeding  25  guineas,  to  advise  as  to  the  best  means  of 
obtaining  the  current  required. 

Jersey.— Proposed  Electricity  Scheme.— St.  Helier, 

the  capital  town  of  Jersey,  is  one  of  the  few  holiday  resorts  which 
does  not  possess  a  public  electricity  service.  The  question  has 
received  attention  at  different  times,  and  in  the  early  part  of  this 
year  the  Gas  Co.  retained  the  services  of  Messrs.  May  &  Hawes, 
consulting  engineers,  who  have  prepared  a  complete  scheme  for  the 
establishment  of  an  electric  supply  undertaking  for  the  town. 
Upon  the  strength  of  this  scheme,  application  has  been  made  by 
the  Gas  Co,  to  the  States  for  the  necessary  powers,  and  to  the 
Parochial  Assembly  for  the  usual  facilities  for  undertaking  the 
various  works  to  carry  the  schf  me  into  effect. 

In  submitting  their  proposals  to  the  Parochial  Assembly,  the  Gas 
Co.  point  out  that  the  British  Parliament  and  the  B.  of  T.  are 
showing  themselves  favourable  to  a  dual  control,  by  the  number  of 
Acts  and  Electric  Supply  Orders  which  have  been  granted  to 
Euglish  gas  companies.  The  company  have  offered  to  submit  the 
scheme  to  the  Board  of  Trade  for  examination  and  approval,  and 
undertake  to  commence  constructional  operations  immediately  the 
powers  are  granted,  and  to  start  the  supply  of  electricity  within 
two  years  at  latest  upon  a  scale  of  charges  not  exceeding  the  rates 
of  r>d,  per  unit  for  residential  lighting,  4id.  per  unit  for  business 
lighting,  lid,  per  unit  for  power  and  heat,  with  special  rates  for 
large  and  high  load-factor  supplies.  Slot  meters  will  be  available 
for  the  smaller  classes  of  property,  and  public  lighting  will  be 
undertaken  if  required  by  the  parochial  authority,  as  is  likely  to 
be  the  case  for  a  few  of  the  principal  streets. 

The  town  of  St.  Helier  has  a  population  of  over  20,000,  but  like 
most  similar  holiday  resorts,  it  suffers  from  a  very  short  "  season." 
It  is  proposed  to  establish  the  undertaking  on  the  direct-current, 
three-wire  system,  with  a  pressure  of  240  volts  for  lighting,  and 
480  volts  for  power  purposes.  The  generating  station  will  be 
erected  on  the  site  of  the  old  gas  works.  For  the  initial  equipment 
two  generating  sets  will  be  provided,  each  of  200  kw.  capacity,  and 
there  will  be  a  large  battery  capable  of  dealing  with  the  entire 
supply  for  a  prolonged  period,  while  provision  is  to  be  made  both 
as  regards  accommodation  and  tbi  design  of  the  principal  auxiliary 
plant  for  the  introdrction  of  a  third  generating  set  of  200  kw. 
capacity  as  soon  as  the  demand  necessitates  it.  Underground  mains 
will    be  used  throughout.      As  part  of  the  compuhory  works,  the 


oompan;^  have  undertaken  to  lay  down  at  the  commencement 
li  miles  of  feeder  mains,  and  4i  miles  of  distributing  mains  in  the 
principal  streets  of  the  town. 

It  is  almost  unnecessary  to  add  that  the  electric  light  is  likely 
to  be  a  valuable  asset  to  the  town,  in  view  of  the  numerous  visitors, 
and  under  modern  conditions  there  is  no  reason  why  it  should  not 
be  the  cheapest  form  of  lighting  in  most  cases. 

Kejnsbam.  —  Street     Lighting.  —  The    P.C.    has 

accepted  the  tender  of  the  Keynsbam  Electric  Light  and  Power  Co. 
for  public  lighting  from  August  10th  to  May  10th  at  £274  58. 

Kim bei ley.— Prov.  Order. — A  prov.  order  for  electric 
lighting  is  being  applied  for  by  the  Notts,  end  Deibythire  Electric 
Power  Co. 

Kingston  -  on  -  Thames. — The  last  completed  year's 
working  of  the  electricity  undertaking  shows  a  net  loss  of  £1,255. 
The  abnormal  price  of  coal  accounted  for  £1,09.3  of  this  ;  the 
department  will  shortly  have  more  efficient  plant  in  use,  and  may 
ultimately  make  a  better  shovmig. 

London. —  St.   Pancras.  —  Annual  Accounts. — Tie 

gross  income  of  the  electricity  undertaking  during  the  year  ended 
March  31st  last  amounted  to  £90,539,  which  is  an  increase  of 
£5,324  over  1912-.  After  paying  all  working  expenses,  repayment 
of  loans,  interest,  &c.,  and  providing  for  acciued  charges,  a  profit 
remains  on  the  year's  woiking  of  £10,685,  this  being  a  decrease 
of  £1,751  on  1912.  To  this  profit  the  balance  of  £6,307  from 
last  year  is  added,  increasing  the  balance  to  credit  of  net 
revenue  account  to  £16,992,  of  which  £4,000  is  to  be  retained  as  a 
working  balance.  The  balance  in  hard  at  the  commencement  of 
the  year  was  £41,465  to  which  is  added  £1,197  for  interest 
on  investments  during  the  year,  which  makes  a  total  c-edit 
of  £42,662  in  the  fund  at  March  31st,  1913.  This  balance  is  repre- 
sented by  cash  at  the  Council's  bankers,  and  £32,609  the  balance  of 
loan  advanced  to  the  electricity  capital  account.  The  capital 
expenditure  out  of  loan  to  March  3l8t,  1913,  is  £563,582,  and  the 
expenditure  provided  out  of  revenue  and  reserve,  including  £1,040 
spent  during  the  year,  is  £8,154.  The  total  number  of  units 
generated  during  the  year  amounted  to  11,674,023;  10,214,668  of 
which  were  sold.  The  lighting  of  Euston  Road  is  to  be  improved 
by  the  introduction  of  18  modern  flame  arcs,  and  the  erection  of  an 
additional  lamp  at  King's  Cross  Circus.  The  question  of  im- 
proving the  lighting  of  the  main  roads  of  the  borough  is  under 
consideration. 

Hammebsmith. — The  B.C.  electricity  undertaking  shows  a  surplus 
profit  on  last  year's  working,  after  deducting  the  equivalent  of  a 
penny  rate  already  allocated,  of  £4,540,  and  of  this  sum  £2,500  is 
to  be  carried  to  the  reserve  and  invested  accordingly.  The  B.C. 
has  also  decided  that  £250  be  set  aside  from  the  revenue  account 
as  a  further  allocation  of  the  scheme  for  supplying  on  hire  wirings 
and  fittings  required  for  external  lighting. 

Stepney. — The  L  C.C.  has  sanctioned  the  borrowing  by  the 
Borough  Council  of  £25,C00  required  in  connection  with  the  Lime- 
house  station  extensions.  In  anticipation  of  further  extensions  at 
the  above-mentioned  station,  it  is  proposed  to  acquire  property, 
including  certain  mooring  rights,  at  a  cost  of  £4,800.  Nottingham 
Corporation  has  offered  to  supply  the  Council  with  198  demand 
indicators  at  the  rate  of  12s.  6d.  per  instrument,  the  Council  to 
pay  the  cost  of  carriage.  It  is  proposed  to  accept  the  offer  provided 
the  Corporation  reduces  the  cost  of  the  instruments  to  lOs.  each. 

Hackney. — The  Council's  agreement  with  L.  Berger  &  Sons, 
Ltd.,  to  supply  between  300,000  and  500,000  units  per  annum,  is  to 
be  extended  for  a  period  of  two  years. 

Lewisham. — The  B.  of  G.  has  applied  to  the  L.G.B.  for  a  loan 
of  £1,750  for  installing  electric  light  at  the  workhouse  and  the 
infirmary. 

Luton. — L.G.B.    Inquiry.  —  On    Friday    Mr.   R.    H. 

Hooper  held  an  inquiry  into  the  application  of  the  T.C.  for  a  loan 
of  £44,296  for  electricity  purposes.     There  was  no  opposition. 

Macclesfield, — Electricity  Scheme. — A  start  has  been 

made  by  the  New  Electricity  Co.  of  Macclesfield,  Ltd.,  in  the  matter 
of  providing  a  supply  of  electricity  for  the  town.  A  contract  has 
been  accepted  for  the  conversion  of  a  dye  house  in  George  Street, 
Pickford  Street,  into  a  generating  station,  and  two  Diesel  engines 
are  to  be  installed. 

Norwich. — Annual  Report. — The  Electricity  Com- 
mittee of  the  T.C.  reports  that  the  progress  of  the  undertaking  was 
well  maintained  during  the  past  year,  the  increase  in  the  output 
being  871,627  units.  The  expenditure  of  the  past  year  amounted 
to  £20,849,  and  the  balance  for  the  year  was  £1,688.  The  inter- 
ruption to  business  occasioned  by  the  great  Norwich  flood  in 
Auguet  involved  a  loss  of  about  £500  in  revenue,  while  £599  was 
expended  in  effecting  repairs  to  machinery  and  mains  and  generally 
putting  things  straight.  The  cost  of  the  coal  consumed  last  year  was 
£1,727  more,  ehowing  an  increase  of  nearly  20  per  cent.  The  number 
of  new  consumers  was  well  above  the  average  of  previous  years. 
The  2,00Okw.  turbo- generator,  ordered  in  the  early  part  of  1912, 
has  not  been  completed,  and  it  has,  accordingly,  not  been  possible 
to  realise  the  reduction  in  coal  consumption  which  was  anticipated. 
The  re  erection  and  partial  reconstruction  of  the  boiler  house 
adjoining  the  Wensum  has  been  completed  ;  the  work  has  involved 
the  replacement  of  five  small  boilers  by  two  large  boilers  equipped 
with  mechanical  stckers  and  giving  double  the  evaporative  effect. 
The  work  has  further  involved  the  rearrangement  of  the  econo- 
misers  and  the  addition  of  an  induced  draught  fan  to  assist  the 
action  of  the  chimney  ;  also  the  erection  of  overhead  coal  bunkers 
with  a  conveyor  for  handling  the  coal  and  ashes.  No  further 
generating  plant  will  be  required  this  year,  but  cjmeet  the  require- 
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mente  of  the  winter  of  1914-1."  the  Committee  is  takinfr  ateps  to 
provide  a  turbine  of  3,000-K\v.  capacity,  to  be  delivered  12  monthn 
hence. 

Nuneaton. — Works  Extensions. — Last  week  a  new 
7U0-H.P.  turbo-fcenerator  of  B.T.II.  make  was  formally  started  up 
in  the  presence  of  members  of  the  Corporation  ;  the  works  were 
thrown  open  to  the  public,  and  subBequently  an  electrical  cooking 
demonstration  was  held. 

Reij,?ate. — Prov.  Order.  —  Mr.  Gilbert  Allom  has 
informed  the  R.D.C.  of  his  intention  to  apply  to  the  B.  of  T.  for 
a  prov.  order  for  electric  lighting  within  the  parishes  of  Walton- 
on-the-Hill  and  Kingswood. 

Rickmansworth. — Piiov.    Order. — The    I'.D.C.    has 

received  notices  from  Mr.  R.  E.  H.  Fisher  and  the  Colne  Valley 
Electric  Supply  Co.  of  their  intention  to  apply  to  the  B.  of  T.  for 
prov.  orders  for  electric  light. 

St.  Anne's-on-Sea. — Annual  Accounts. — The  muni- 
cipal electricity  undertaking,  according  to  the  annual  statement, 
has  enjoyed  a  record  year.  The  gross  profit  was  £5, .597,  as  against 
JE5,18(»,  which  is  equal  to  10"55  per  cent,  on  the  capital.  There 
was  an  increase  of  68,6.51  units  sold,  and  of  150  consumers. 
Out  of  the  gross  profit  of  £5,597,  the  sum  of  £2,066  has  been 
repaid  on  loans,  £1,261  has  been  paid  in  interest.  £700  has 
been  transferred  to  district  fund,  £155  to  reserve  fund,  £276 
fox  meters,  &o.,  and,  after  certain  other  allocations,  a  balance 
of  £490  has  been  carried  forward.  The  output  sold  was  939,343 
units  to  1,281  consumers.  The  reserve  fund  amounts  to  £5,365, 
b3ing  the  statutory  limit  of  this  fund. 

The  wardens  and  oflScials  of  St.  Thomas'  Church  have  decided  to 
install  a  clock  in  the  church  tower.  The  cost  of  the  clock  and 
chiming  gear  i.s  estimated  at  £202.  The  clock,  which  will  have 
three  skeleton  dials,  each  6  ft.  in  diameter,  will  be  worked  by 
electricity. 

Sandiacre   (Derbyshire),— Prov.    Order.— The  P.C. 

has  received  notice  from  the  Notts,  and  Derbyshire  Electric  Power 
Co.  of  the  latter's  intention  to  apply  for  the  necessary  powers  to 
introduce  electricity  into  Sandiacre  and  other  Derbyshire  towns. 

Shoeburyness. —  The  Southend-on-Sea  T.C.  having 
applied  for  consent  to  supply  current  to  a  residence  in  the  town, 
the  U.D.C.  has  intimated  its  assent,  provided  it  is  paid  £4  a  year, 
representing  the  estimated  profit  if  the  residence  was  supplied  with 
gas.  The  T.C.  has  replied  that  it  is  not  prepared  to  accept  the  con- 
dition which  involved  consent  for  any  payment  of  a  monetary 
consideration,  and  the  U.D.C.  has  answered  that  it  is  not  prepared 
to  consent  without  some  consideration.  The  Southend  Council  has 
communicated  with  the  B.  of  T.  on  the  matter. 

Swinton. — Upon  the  suggestion  of  Mr.  Busbridge,  the 
electrical  engineer,  the  Council  has  decided  to  convert  10  gas  lamps 
in  Chatsworth  Road,  Broad  Oak  Park,  to  electric  lamps,  at  a  cost 
of  £40. 

Tyldesley. — The  Lancashire  Electric  Power  Co.  is 
engaged  in  laying  cables  in  the  streetF.  and  in  the  erection  of  a 
transformer  house.  The  company,  to  whom  the  D.C.  transferred 
its  rights  of  public  supply  some  years  ago.  intends  to  take  current 
from  the  tramway  company  until  such  time  as  it  is  in  a  position  to 
give  a  supply  from  its  own  power  station  at  Radclift'e.  It  is 
expected  that  a  supply  will  be  available  to  consumers  within  a 
month  or  so. 

West  Ham. — Annual  Accounts. — There  is  a  net  profit 

of  £2,008  on  the  working  of  the  electricity  department  during  the 
year  ended  March  31st  last.  The  total  working  expenses  (includ- 
ing discounts,  allowances,  bad  debts,  rates  and  central  administra- 
tive charges)  amounted  during  the  12  months  to  £71,612,  as  against 
£64,743  in  the  previous  year,  showing  an  increase  this  year  of 
£6,868,  principally  accounted  for  by  the  additional  business  and 
the  increased  price  of  coal  over  a  strike  period.  The  total  income 
for  the  same  period  was  £110,154,  as  comfared  with  £102,438  in 
the  present  year,  showing  an  increase  of  £7,716  on  the  general  sale 
of  current,  &;c.,  after  allowing  for  the  decreased  income  of  £5,804 
from  traction  due  to  a  reduction  in  the  charge  per  unit  to  the 
tramways  department.  After  taking  the  above  items  into  con- 
sideration, there  is  a  gross  profit  for  the  year  of  £38,543,  as  against 
£37.695  in  1912,  being  an  increase  of  £848.  The  gross  profit  per 
unit  sold  amounted  to  ■34d.,  as  against  ■38d.  in  the  previous  year. 
This  difference  is  not  so  large  when  it  is  considered  that  for  the 
period  under  review  the  maintenance  of  public  lamps  has  been 
deducted  from  income.  As  compared  with  1912,  the  percentage  of 
total  revenue  to  capital  outlay  shows  "24  per  cent,  decrease  ;  and  the 
working,  kc,  expenses  an  increase  of  '06  per  cent ;  or  a  decrease  of 
'30  per  cent,  in  the  gross  profit  on  capital  outlay.  With  regard  to  the 
sales  department  there  was  a  trading  surplus  of  £2,008,  after 
charging  the  proportion  of  the  central  administrative  expenses, 
rents,  depreciation  and  interest  loans  applicable  thereto,  but  the 
heavy  charges  for  repayment  of  debt  (for  very  short  period  loans, 
now  nearly  paid  off)  brought  about  a  net  deficit  of  £98.").  The 
total  number  of  units  generated  during  the  1 2  months  amounted 
to  .33,974,343,  of  which  27,466,098  were  sold  ;  .•!,020,68l  for  private 
lighting;  17,62."), 343  for  private  power  and  heating;  716,187  for 
public  lighting  ;  and  6,103,884  for  tramways.  In  considering  the 
accounts  of  the  undertaJting,  the  Electricity  and  Tramways  Com- 
mittee reminds  the  Council  that  there  is  no  reserve  or  renewals 
fund  to  meet  any  future  demands  for  replacements  of  any  portion 
of  the  assets  required  before  the  expiration  of  the  loan  periods,  and 
states  that  it  is  a  matter  for  serious  consideration  in  view  of  the 


fact  that  the  undertaking  has  not  been  realifling  nofficient  carplas 
during  the  past  years  to  make  anch  proviBion 

Vstradjrynlals.— Provisional   Okdkk.— At  a  meeting 

of  the  District  Council  the  clerk  rf-jiorted  that  he  h«d  received 
notice  from  the  Advinory  EngineerB'  Corporation,  Ltd..  that  they 
intended  to  apply  to  Parliament  during  the  next  Session  for  a 
prov.  order  for  the  district.  He  a/lded  that  the  Council  h*d 
entered  into  an  agreement  with  the  Glantawe  Electric  Lij^ht  Co. 
to  give  the  supply,  and  the  best  thintr  for  the  'Council  to  do  wa»  to 
apply  for  the  prov.  order  itself.  It  was  agreed  to  communicate 
with  the  Council's  Parliamentary  agents  in  the  matter 


TRAMWAY  and  RAILWAY  NOTES. 


Australia.— It  is  suggested  that  the  W.A.  (iovernment 
will  arrange  for  the  electrification  of  the  railway  between  Perth 
and  Northaro,  at  an  estimated  cost  of  £rO,itOO,  and  adopt  road 
tractors  as  a  temporary  substitute  for  feeder  railways  in  county 
districts. 

Baildon  Ci  orkshire).— It  was  reported  at  a  meeting  of 
the  D.C.  last  week  that  the  Bradford  Corporation  Tramways  Com- 
mittee had  declined  to  further  consider  Clauses  4  and  7  in  the  draft 
agreement  in  regard  to  the  proposed  extension  of  tramways  from 
Shipley  to  Baildon,  Mr.  J.  W.  Whittaker  suggested  that  there  wa:, 
a  misunderstanding  in  regard  to  the  interpretation  of  the  clanaea. 
and  asked  that  the  correspondence  concerning  the  clauses  be  read. 
Mr.  A.  J.  Greenwood  said  the  Bradford  Corporation  did  not  come 
forward  and  deal  with  the  matter  like  business  men,  because  they 
were  disgusted  with  the  way  the  Baildon  C'juncil  had  acted.  A 
motion  to  have  the  correspondence  read  was  defeated. 

Birkenhead. — Annual    Reporx. — The  report  of  th? 

traffic  manager  (Mr.  C.  Clarke)  shows  that  the  past  year  has  created 
a  record  as  regards  passengers  carried,  traffic  receipts  and  net  profit. 
The  traffic  receipts  amounted  to  £61,190,  advertising  receipts  £600, 
miscellaneous  receipts  £76,  bank  interest  £85,  giving  a  total  income 
of  £62,153.  Working  expenses  amounted  to  £36,358,  leaving  a  gross 
profit  of  £25,794.  Of  thi?,  interest  on  capital  A::,  absorbed 
£11,808,  and  instalment  to  sinking  fund,  \c.,  £9,684,  leaving  a  net 
profit  on  the  year's  working  of  ^4,301,  which  has  been  placed  to 
renewal  fund  account.  This  account  has  now  to  its  credit  £18,069. 
The  passengers  carried  numbered  13,622,361  ;  the  car-mileage  was 
1,235,277,  and  the  income  per  car-mile  12074d.,  the  net  profit  per 
car-mile  being  ■835d. 

Continental    Notes.— Italy.— It    is     reported    from 

Milan  that  the  authorities  of  the  province  of  Alessandria  have 
concluded  a  provisional  agreement  with  the  Italian  Westinghouse 
Co.,  the  Alessi  Construction  Co.,  and  the  Entreprise  Gcnerale  des 
Travaux  Publics  (E.  A.  Drake),  in  regard  to  the  construction  and 
working  of  a  large  network  of  tramways  in  the  province.  It  is 
proposed  in  the  first  place  to  establish  15  lines  of  a  total  length  of 
233  miles,  and  application  for  a  concession  for  these  lines  has 
already  been  made  to  the  Govemment.  The  concession  is  to  be  for 
60  years,  and  the  authorities  of  the  province  and  the  local 
authorities  interested,  will  grant  an  annual  subsidy  of  £8.".  per 
mile  of  route  for  a  period  of  30  years,  and  wQl  also  guarantee  the 
interest  on  the  loans  to  be  issued.  It  is  subsequently  intended  to 
build  two  further  groups  of  liiiCS  of  a  total  length  of  186  milee, 
although  the  traffic  is  to  be  provisionally  dealt  with  by  the 
establishment  of  a  service  of  automobiles,  which  will  have  the 
benefit  of  a  subsidy  of  ii6i  per  mile  of  route  served.  In  return  for 
the  subsidies,  which  are  to  be  raised  by  the  levy  of  additional 
taxation  in  the  province,  the  latter  will  participate  in  the  receipts 
from  working  to  the  extent  of  4  per  cent.  The  power  for 
operating  the  tramways  is  to  be  derived  from  the  waterfalls  of  the 

Serivia  and  the  Orba.  ,    ,    .  •        -i 

Plans  are  being  prepared  in  respect  of  a  :i .-ejected  ele<".tric  rail- 
way between  Aosta  and  Pio  St.  Didier. 

Switzerland. —A  company  has  just  been  formed  at  Sieru-  with 
the  object  of  constiucting  an  electric  railway  from  that  town  to 
Goppenstein,  a  distance  of  about  loj  miles.  The  line,  wh:oh  will 
pass  through  the  valley  of  the  Rhone,  will  commence  at  an  altitude 
of  1,75  1  ft.,  and  terminate  at  :!,'.'20  ft.  above  sea  level.  The  trams 
will' be  hauled  by  electric  locomotives,  using  single-phase  current. 

Coventry.  —  Annual  Accox-nts.  —  The  Cor^wation 
Tramway  accounts  cover  two  consecutive  periods  of  3  and  12  months' 
working  respectively,  representing  the  15  months'  working  since 
the  undertaking  was  taken  over  by  the  town.  The  revenue  for  the 
12  months  ending  March  last  (9  45d.  per  car-mile)  was  just  over 
£39  000-  the  gross  profit  was  £15,000,  and  with  three  months 
profit  brought  down,  left  £  17,984  to  net  revenue  for  the  15  months. 
This  provided  £10,379  interest ;  £3,286  sinking  fund  for  8  months  ; 
£2  876  to  reserve  in  lieu  of  the  previous  7  months'  sinking  fund, 
and  a  net  balance  of  £1,443,  which  was  appropriated  for  various 
capital  expenses.  The  year's  working  covered  994.20.  car-miles 
7,639,000  passengers  being  carried.  The  jwwer  station  supplied 
1.475,211  units  at  a  works  cost  of  •45d.  per  unit.  The  route  mue« 
of  track  of  the  system  were  13. 
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Dartford. — ]\Iessrs.  Balfour,  Beatty  ».V  Co.  have  applied 
to  the  B.  of  T.  for  an  extension  of  time  until  August  18th,  1915, 
for  the  completion  of  the  tramways  authorised  by  the  Dartford  and 
District  Tramways  Order,  llUl. 

East  Kent. — The  Liglit  Railway  Commissioners  on 
Fric'ay  held  an  inquiry  at  Dover  respecting  the  application  of  the 
East  Kent  Lipht  Railway  Co.,  for  powers  to  extend  new  lines  from 
Snowdown  Colliery  to  Woodnesborougfh,  from  Mong-eham  to  Deal, 
connecting^  up  the  Betteehangfer  Colliery  area,  from  Wingham  and 
Wickhara  to  Canterbury,  and  in  the  Alkham  Valley.  The  applica- 
tion with  respect  to  Snowdown  and  Woodnesborough,  was  adjourned 
through  opposition,  the  Commissioners  deferred  their  decision 
respecting  the  Mongeham  to  Deal  line,  in  order  to  view  the  route  ; 
and  the  other  applications  were  sanctioned. 

Edinbui^h, — The  local  tramwaymen  have  struck  work 
with  a  view  to  obtaining  ^d.  per  hour  increase  in  wages  ;  the  tram- 
way service  has  been  suspended. 

Hudderstield. — The  Tramways  Committee  proposes  to 
purchase  five  new  cars  in  order  that  proper  and  comfortable  accom- 
modation may   be  provided   for   the   residents  of  Lockwood   and 

Moldgreen. 

Japan. — A  charter  has  lately  been  granted  by  the 
Japanese  Railway  Board  to  the  Onsen  Electric  Railway  Co.  for  the 
construction  and  working  of  a  light  electric  railway  between 
Kanan,  Komatsu,  Naya  and  Dohashi,  in  the  Prefecture  of  Ishikawa. 
The  line  will  have  a  gauge  of  3  ft.  6  in.,  and  be  about  14  miles 
long. 

Manchester, — A  record  vvas  made  last  week  when  the 
King  and  Queen  visited  the  city.  No  fewer  than  825,708  passengers 
were  carried  on  the  tramcars  during  the  day,  the  previous  highest 
being  6!t8,913,  on  August  Bank  Holiday,  1908.  The  receipts  were 
*•  4,079,  as  against  £4,144  on  August  3rd,  1908.  The  figures  are 
remarkable,  Mr.  McElroy,  general  manager,  points  out,  because  no 
fewer  than  110  cars  were  out  of  service  carrying  school  children, 
and  the  car  Service  was  at  a  standstill  part  of  the  day. 

Morecambe. — The  Tramways  Committee  has  instructed 
the  borough  electrical  engineer  to  prepare  an  estimate  for  the 
electrification  of  the  horse  tramways. 

Northampton. — Parcel  Service. — A  parcels  delivery 

system  has  just  been  inaugurated  in  connection  with  the  Corpora- 
tion tramways  by  the  manager,  Mr.  J.  A.  Gottschalk.  A  shop  in 
the  centre  of  the  town  has  been  leased  for  the  purposes  of  a  depot, 
and  the  system  has  been  attended  with  great  success.  The  recon- 
struction of  the  South  Bridge,  Northampton,  has  been  almost  com- 
pleted, and  when  this  and  the  widening  of  Bridge  Street  have  betn 
effected,  the  tramways  are  to  be  extended  to  Far  Cotton,  a  suburb 
of  the  town  which  is  at  present  served  by  horse  'buses. 

Oldham. — Upon  the  occasion  of  the  King's  visit  to 
Oldham,  the  takings  for  the  day  on  the  tramways  were  easily  a 
record.    The  receipts  were  £727. 

Salford. — Annual  Report. — The  result  of  the  working 
of  the  tramways  for  the  year  ended  March  ,31st  last  shows  that 
there  is  a  gross  profit  of  £99,766,  which,  with  the  £5,659  for 
interest  on  investments.  &:c.,  makes  a  total  available  balance  of 
£105,420.  This  sufiBced  to  meet  loan  and  interest  charges,  to 
provide  £22,000  to  the  rates,  £9,374  for  renewals  and  certain  items 
of  capital  expenditure.  The  passengers  carried,  mileage  covered, 
and  rece^ts  are  well  in  excess  of  previous  years.  The  number  of 
passengers  carried  was  50,113,120,  an  increase  of  1,392,332.  The 
receipts  were  £259,704,  an  increase  of  £6,389  ;  and  the  mileage 
covered  was  5,854,830,  an  increase  of  4i),461.  The  Corporation 
operates  over  75  miles  of  line  in  eight  different  areas. 

Southend-on-Sea.— Proposed  Loan.— The  T.C.  intends 

applying  to  the  B.  of  T.  for  sanction  to  borrow  a  further  sum  of 
£16,900  for  tramway  purposes. 

Swansea. —  Extensions.  —  An  application  was  heard 
by  the  Light  Railways  Commissioners,  on  Tuesday,  for  a 
provisional  order  empowering  the  Corporation  to  construct  three 
light  railways  of  a  total  length  of  about  three  miles  within  the 
borough,  at  an  estimated  cost  of  £33,000  on  construction  and 
equipment  and  £30,000  on  road  widenings.  The  railwayp,  which 
are  to  be  electrically  worked  under  an  agreement  with  the  Swansea 
Improvements  and  Tramways  Co.,  are  designed  to  develop  the 
Corporation  Town  Hill  Estate  for  building  purpose?,  and  railway 
No.  1  is  up  Mount  Pleasant,  which,  in  parts,  has  a  gradient  of  one 
in  eight.  Mr.  Stephen  Sellon  assured  the  Commissioner  that  the 
line  could  be  worked,  especially  with  the  "gripper  "  brake  as  used 
on  the  Highgate  system,  with  absolutely  safety.  The  promoters 
were  represented  by  the  town  clerk,  and  five  of  the  frontagers 
objected  on  minor  grounds.  The  Commissioners  intimated  that 
the  report  would  be  communicated  later. 

West  Ham. — Annual   Accounts. — The  accounts   for 

the  year  ended  March  31st  last  show  a  deficit  of  £3,388  on  the 
working  of  the  tramway  undertaking.  This  compares  with  a 
surplus  of  £4,082  in  1912  and  of  £6,923  in  1911.  The  gross 
expenditure  for  the  12  months  amounts  to  £110,049,  from  which 
has  to  be  deducted  a  sum  of  £1,23(1  for  proportion  of  costs  due 
from  other  authorities  in  connection  with  through-running,  leaving 
the  net  expenditure  at  £108,813,  being  an  increase  of  £6,115.  The 
total  income  amounted  to  £139,298,  from  which  a  deduction  of 
£856  has  also  to  be  made  in  resnect  of  proportion  of  receipts  due 
to  other  authorities  in  conne;tion  with  through  running,  leaving  a 


net  income  of  £  W8,441,  against  a  corresponding  figure  in  1912  of 
£140,115  or  a  decrease  of  £1,673.  This  leaves  a  gross  profit  of 
£29,628,  as  against  £36,417.  The  net  income  per  car  mile  works 
out  at  9'409d.  as  against  10"228d.  in  1912,  and  the  net  working  costs 
at  7"368d.  as  against  7'570d.,  leaving  a  gross  profit  per  car-mile 
of  2"041d.  as  against  2'658d.  The.  deficit  is  to  be  charged  against 
the  reserve  fund. 

The  Council  is  supporting  the  Croydon  Corporation  in  its 
application  to  the  Government,  urging  them  to  pass  such  legislation 
as  will  place  motor-'bus  companies  on  terms  of  equality,  with 
regard  to  public  obligations,  with  tramway  authorities  in  the 
Metropolitan  area. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia.  —  The  .Judicial  Committee  of  the  Privy 
Council  has  refused  the  petition  of  the  Commonwealth  Government 
for  special  leave  to  appeal  against  the  decision  of  the  High  Court, 
authorising  the  Marconi  Co.  to  inspect  the  plant  erected  by  the 
Government  in  its  wireless  stations  under  Mr.  Balsillie's  patents. 

Imperial  Communications. — An  Imperial  Communica- 
tionsiCommittee  has  been  formed  at  the  House  of  Commons,  to 
continue  the  work  carried  on  by  Sir  J.  Henniker  Heaton  in  Parlia- 
ment for  the  improvement  of  postal  and  telegraphic  communication 
throughout  the  Empire. —  'Jimeit. 

Imperial  Wireless  Sj  stem.— Replying  to  questions  in 

the  House  of  Commons,  Mr.  Samuel  stated  that  as  the  Imperial 
stations  would  be  State-owned,  it  was  very  improbable  that  licences 
would  be  granted  to  private  companies  to  erect  competing  stations 
in  the  same  countries  ;  but  where  the  question  of  competition  did 
not  arise,  licences  would  be  granted  to  British  companif  s  of  good 
standing.  The  delay  which  had  already  occurred  was  an  additional 
reason  against  further  delay  in  erecting  the  stations. 

A   debate    took  place   in   the   House   of    Commons    last    week 
on  a  motion  for  the  adjournment  of   the  House,  to  call  attention 
to  the  refuFal  of  the  Postmaster-General  to   allow  any  company 
other  than  the  Marconi  Co.  to  submit  a  tender  for  the  erection  of 
the   Imperial   stations.    The   mover,  Mr.  W.   Guinnes",  contended 
that  the  Goldschmidt  and  Poulsen  companies  should  be  allowed  to 
compete.     Major  Archer-Shee,  in  seconding  the  motion,  stated  that 
the   United  States  Government  had   chosen  the   Poulsen   system 
after    testing     its     working    over     1,800    nautical    miles,     and 
asked     for    delay    to    enable  the    best     system   to    be     selected. 
In   his    reply,  Mr.    Samuel   referred  to   the    difficulty  of     main- 
taining communication  over  long  distances  in   the   daytime,  and 
mentioned    that    in   1907    the    Poulsen     Co.  ■  assured     the    Post 
Office     of      their      ability     to     establish     a    thoroughly     satis- 
factory service  to   America,    but   nevertheless  they   had  not  yet 
established    any  trans-Atlantic  service.      Communication  between 
San  Francisco  and  Honolulu  by  day  was  not  yet  (July  12tb)  in 
operation.     The  ofiicial  demonstrations  of  the  Goldschmidt  system 
between   Hanover  and   Slough,  before  Lord  Parker's  Committee, 
were  failures.     Both  systems  were  of  considerable  promise,  but  not 
of  proved  capacity.     It  was  essential  that  the  stations  should  be  of 
the  highest  efficiency  and  reliability.'   While  other  stations  were 
said  to  be  cheaper  than  the  Marconi  stations,  the  latter  were  to  be 
duplex,  and  no  other  company  was  able  to  work  duplex.     In  his 
opinion  the  situation  had  not  changed  since  August,  1911,  when  a 
Departmental  Committee  de  ;ided  not  to  invite  tenders,  because  the 
Marconi   Co.   alone   could   be  depended  upon  to  do  the  work.     He 
had  obtained  that  day  the  opinions  of  the  Engineer-in-Chief  of  the 
Post   Office,   the   Inspector  of  Wireless  Telegraphy,  the  President 
of   the    Institution    of  Electrical    Engineers,   and   Lord    Parker, 
who    all  reported    to    the   effect  that    it   was    not    advisable  to 
employ     either      the    Poulsen    or      the      Goldschmidt      system 
at    the    present  time.     Lord    Parker  stated  that   the  Committee 
did     not     consider    that    the     adoption    of    any     system    other 
than  the  Marconi   system   was    a  practical    proposition,   having 
regard  to  the  evidence  before  them.      If  the  Government  intended 
to  act  on  the  report  of  the  Advisory  Committee,  said  Mr.  Samuel, 
it  would  erect  at  least  the  first  two  stations  on  the  Marconi  system, 
and  unless  the  work  was  done  by  the  Government,  the  only  alterna- 
tive appeared  to  be  the  employment  of  the  Marconi  Co.     It  was 
impracticable  to  proceed  with  the  buildings  before  the  system  was 
elecided  upon,  for  the   buildings  could  not  be  erected  unless  the 
sites  were    chosen,    and    the    contractors    naturally    would    not 
guarantee  success  unless  they  had  a  voice  in  the  selection  of  sites. 
Six  months  ago  the  Parliamentary  Committee  reported  that  it  was 
a  matter  of  urgency  that  a  chain  of  Imperial  stations  should  be 
established,  and  not  a  sod  had  yet  been  turned.     Surely  it  was  time 
to  make  an  end. 

Mr.  Austen  Chamberlain  said  that  the  Government  had  acted  as 
though  the  Marconi  Co.  were  their  masters,  whereas  the  contrary 
was  the  case.  He  did  not  like  the  management  of  the  Marconi  Co., 
and  considered  their  claim  for  an  increased  price  an  impudent  one. 
On  Wednesday  last  week,  Mr.  Samuel  stated  that  the  Universal 
Radio  Syndicate  had  proposed,  in  March,  to  demonstrate  the  work- 
ing of  the  Poulsen  system  between  the  Eiffel  Tower  and  Arlington, 
U.S.A.,  and  the  Foreign  Office  obtained  the  permission  of  the 
French  Government  for  the  trial  to  be  made  ;  but  it  was  found 
impracticable  to  install  the  necessary  apparatus  at  the  Tower 
station.  He  was.  not  aware  that  the  Poulsen  Syndicate  in  this 
country  could  avail  itself  of  the    patents  used  in  the    American 
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Pouleen  service.  The  GoldBchmidt  syBtem  was  in  a  purely  experi- 
mental Btape  at  pre8«nt.  Each  Marconi  station  ref4uired  12 
masts,  costine  about  £33,000  per  station  ;  the  Golduchmidt  syHtem 
used  one  very  high  mast,  about  3fi  low  masts  and  three  brick 
towers,  and  the  aerial  was  not  directional.  ReprardiDjj  theurirency 
of  the  matter,  he  said  that  the  first  comer  would  have  free  choice 
of  wave-lenpth  and  of  site  without  considerin?  questions  of  inter- 
ference with  contijruous stations,  and,  above  all,  would  be  equipped 
against  the  risk  of  war  when  other  nations  were  not.  A  pay- 
ment outrisfht  for  the  use  of  patents  was  evidently  less  advan- 
tageous than  an  annual  royalty,  which  could  be  discontinued  at 
any  time  if  the  use  of  the  patents  was  dit-pensed  with. 

The  admission  of  any  other  company's  tender  would  result  in 
delaying  the  whole  matter  until  next  year.  Any  demonstration 
must  be  continued  for  a  sufficient  length  of  time  to  show  that 
the  wireless  communication  could  be  maintained  during  atmo- 
spheric disturbances. 

Mr.  IJaxendale,  managing  director  of  the  Universal  Radio- 
Syndicate,  Ltd.  (Poulsen  system),  addressed  a  long  letter  to  the 
daily  Press  last  week  "  to  correct  a  few  of  the  more  serious  mis- 
statements made  by  Mr.  Samuel"  on  the  16th  inst.  Amongst 
other  items,  he  mentions  that  the  United  States  Government  is 
paying  for  the  I'oulsen  station  which  is  to  be  erected  at  Panama, 
and  is  satisfied  that  its  range  will  be  half  as  long  again  as  that  of 
any  station  of  the  Imperial  chain  ;  and  that  a  regular  daylight 
service  is  being  maintained  from  San  Francisco  to  Honolulu,  but 
not  in  the  opposite  direction,  owing  to  the  non-completion  of  the 
station  at  Honolulu.  Further,  Mr.  Baxendale  states  that  the 
English  company  owns  the  Poulsen  patents  for  almost  the  whole 
world,  exclusive  of  the  United  States  and  their  dependencies,  and 
is  entitled  to  all  improvements  made  by  the  American  company. 
A  reply  from  Mr.  Samuel  was  published  on  the  following  day,  in 
which  he  quoted  the  report  of  the  Advisory  Committee,  and  pointed 
out  that  the  president  of  the  American  company  stated  on  oath 
that  the  English  company  had  no  such  right  to  the  American 
improvements  as  was  claimed. 

On  July  23rd  a  rejoinder  appeared  from  Mr.  Baxendale,  renewing 
his  statements  that  a  loO-KW.  generator  had  been  installed  at  San 
Francisco,  and  was  working  satisfactorily  day  and  night,  and  that 
Dr.  Austin  had  found  the  arc  superior  to  the  spark  at  distances 
between  1,400  and  2,100  miles  ;  and  pointing  out  that  the  presi- 
dent of  the  American  company  himself  corrected  the  mistaken 
statement  that  the  Eaglish  company  was  not  entitled  to  the 
American  improvements. 

On  22nd  inst,  Mr.  Samuel,  in  reply  to  questions,  stated  that  when 
the  Marconi  patents  expired,  the  royalties  would  cease.  The  cost  of 
the  plant  covered  by  the  patents  would  be  about  KJ  per  cent,  of  the 
total  estimated  cost  of  each  station,  excluding  the  buildings.  The 
Poulsen  plant  at  the  CuUercoats  station  was  purchased  at  a  price 
that  was  agreed  upon,  and  approximated  to  that  asked  by  the 
vendor, 

Mong'olia. — A  Scotsman  named  Grant,  employed  on 
telegraph  duty  in  Moil^olia,  was  recently  murdered  by  natives  ;  he 
defied  his  captors  to  the  last  with  undaunted  courage.  The  Chinese 
Government  has  promised  to  provide  handsomely  for  his  mother. 

Tlie  War  Office  and  the  Poulsen  System. — A  depu- 
tation from  the  War  Office  Wireless  Committee,  comprising  Sir 
Henry  Norman,  M.P.,  and  Commander  Silvertop,  accompanied  by 
Captain  L^froy,  R.E.,  who  is  in  charge  of  the  experimental  wireless 
work  at  Aldershot,  has  visited  Vienna  to  inspect  the  manufacture 
and  working  of  the  Poulsen  apparatus.  Military  sets  were  shown 
working  over  a  distance  of  4U  miles,  and  the  Poulsen  station  at 
Ober-Laa,  near'Viehna,  which  is  being  erected  in  order  to  enable 
the  military  authorities  to  communicate  with  the  military  and 
naval  pjrts  of  the  Monarchy,  was  visited.  On  the  homeward 
journey  the  Goldschmidt  station  near  Hanover,  and  the  station 
at  Laeken,  near  Brussels,  will  be  inspected. — TinieK. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Public  lighting  for  the 


Alford  (Lines.) —July  28th. 

U.D.C.     Mr.  Thos.  N.  Loy,  clerk. 

Australia. — Victoria. — August  4th.     {a)  Twin  surface 

condensers,  hot  wells,  piping  and  sundries;  (h)  air  and  water 
extraction  pumps  and  motors  ;  (t)  circulating  water  and  sump 
pumps,  with  motors,  for  the  Melbourne  Suburban  Railways  power 
house.     See  "  Official  Notices  "  June  13th. 

September  9th. — Common-battery  multiple  switchboard.  See 
"  Official  Notices  "  to-day. 

September  16th. — Switchboard,  c.B.  or  automatic  cr  semi- 
automatic, at  Collingwood,     See  "Official  Notices"  to-day. 

Queensland.— September  10th.  Nine  sections  of  trunk  line 
switchboard,  for  the-P.M.G.    See  "Official  Notices"  to-day. 

New  South  Wales. — August  20th.  Pneumatic  ash-handling 
plant  for  the  White  Bay  power  house.  Specification  No.  415  (58.) 
from  Electrical  Engineer's  Office,  61,  Hunter  Street,  Sydney. 

Austria. — Prague. — July    30th.      Installation   of   the 

electric  light  at  the  railway  station  at  Weinberg,  on  the  basis  of 
unit  prices.  Forms  and  conditions.  K.  K,  Staatsbahndirektion. 
Prague. 


July  28th. — Electric  licbtiofir  and  power  iiutAllAtion  for  the 
railway  workshops  at  Hodenbach.  Particulars  of  Abteilang  IV, 
and  tenders  to  K.  k.  Staatiibabndirektion,  Prafrne. 

Toj'OLAV. — July  3lBt.  Tenders  for  a  concettion  for  50  yean,  to 
install  and  work  a  public  and  private  lighting  aerrice.  Depoait. 
.5  per  cent.     Gemeindeamt,  Topolay. 

DuonoiiYCZ.— July  ;',lst.  Inatallation  of  a  newer  etation  in  the 
prison  at  Drohobycz  Depoeit,  r,  per  (;ent.  K.  K.  Oberbauleituntr 
der  Jnstizbauten  in  Lemberg. 

Beltriuni. — Brusskls. — Joly  ;ioth.  Supply  of  electrical 
material  to  the  State  Railways.     Salle  de  la  Madeleine,  Bmaaela. 

July  30th. — Supply  and  erection  o2  two  cable*,  with  acceaeoriefl, 
to  connect  the  telephone  exchanges  ac  BrusselB  and  Antwerp  ;  and 
two  cables  to  connect  the  two  telegraph-telephone  linea  at  Verviers, 
starting  from  Ana  (Cahier  des  Charges  Special  No.  156).  Halle  de 
la  Madeleine,  Brussels. 

Blackburn. — August  2nd.  .Steam  coal  for  lut  r^iec- 
tricity  Couimittee,  for  12  months  ending  August  Hist,  191 1, 
Mr.  P.  P.  W'heelwright,  engineer  and  manager. 

Bristol. — Overhead  electric  travelling  gantry,  Bathurst 
Wharf,  for  the  Docks  Committee  of  the  T.C.    The  Engineer. 

Chile. — September  l;:{th.  (1)  An  electric  generating 
plant  with  distributing  system  ;  (2)  an  electric  lighting  installa- 
tion— both  for  the  harbour  of  Valparaiso.  Tenders  to  "Al  Sr. 
Secretario  de  laComision,  Comision  de  Puertos,  f^'alle  Santo  Domingo 
No.  1,147,  '  Santiago  de  Chile,  where  the  specificaticne,  a;c.,  may  be 
consulted. 

Santiago. — August  Dth.  The  Railway  Administration  invites 
tenders  for  six  automobile  cars  for  the  1  6>)-metre  track,  and  two 
for  the  1-met*  track. 

France. — July  30th.  Supply  of  high-pressure  electrical 
material  for  the  transformer  stations  of  the  railway  stations,  work- 
shops and  warehouses  at  Rouen  and  Sotteville.  Bureaux  du  Service 
Electrique  (3e  Division).  72,  Rue  de  Rome,  Pauris. 

August  20th.  Tenders  are  invited  for  the  erection  of  the  light 
and  power  overhead  lines  in  the  stations  and  workshops  at  Rennes. 
Particulars  from  the  Bureaux  du  Servicj  Electrique  C2e  Division), 
Rue  de  Rome,  Paris. 

Germany. — July  ;30th.  The  Prussian  State  Railway 
authorities  at  Munster,  Westphalia,  are  inviting  tenders  for  four 
5-ton  electrically-operated  travelling  cranes. 

Greenock.  —  The  Corporation  electricity  department 
invites  tenders  for  the  supply  and  delivery  of  22,000  tons  of  steam 
coal  for  the  year.    Mr.  J.  A.  Robertson,  burgh  electrical  engineer. 

llecknioudwike. — July  28th.  Wiring  of  new  slaughter- 
house, for  the  Heckmondwike  and  District  Co-operative  Society, 
Ltd.    Mr.  H.  Stead,  architect,  Heckmondwike. 

Hull. — July  25th.  Machinery  oils  for  the  Corporation 
electricity  works,    Mr.  H.  Bell,  electrical  engineer,  Sculcoates  Lane. 

llford. — August  11th.  ^lotor  tower  wagon,  for  the 
U.D.C.  Tramways  Department.  Mr,  L.  E.  Harvey,  tramways 
manager, 

London. — Rotherhithe. — July  8 1st.  Electric  light 
re- wiring  and  other  work  at  the  Infirmary,  Lower  Road.  Rother- 
hithe, S.E.,  to  the  specification  of  Mr.  A.  H.  Newman,  F.R.I.B.A. 
Forms  of  tender,  A:c.  (£5  note  deposit)  from  Town  Clerk,  l'83, 
Tooley  Street,  London,  S.E. 

L.C.C. — Tenders  are  to  be  in\  ted  from  selected  firms  for  electric 
charging  apparatus  for  Waterloo  Raad  fire  station,  where  an  elec- 
trically-driven motor  fire  appliance  will  shortly  be  placed. 

MiUdleton. — July  28th.  Jiighting  switchboard  and 
renewals  to  traction  switchboard  for  the  Corporation.  See  "'Official 
Notices"  July  ISth. 

Newport    (Mon.). — Re-windmg    l,r)00-Kiv.   three-phase 
~ alternator.     Mr.  A.  N,  'Moore,  electrical  engineer,  Town  Hall. 

Hiew  Zealand.  —  September  Gth.  Christchurch  City 
Council.  Thirteen-panel  e.h.t.  switchboard  and  accessories,  for 
use  in  connection  with  the  distribution  in  Christchurch  of  energy 
from  the  Lake  Coleridge  hydro-electric  station.  Spei'ification  (lOs.'i 
from  r"ity  Eiect-ical  Engineer.  15:^,  Gloucester  Street.  Christchurch. 
Deposit  jK5<'.     Can  be  seen  at  B.  of  T.  Com,  Int.  Dept.,  London. 

.Middleton. — J  uly  28th.  The  Corpoi*ation  invites  tenders 
for  lighting  switchboard  and  renewals  to  traction  switchboard.  Mx. 
S.  Pauls,  electrical  engineer,  Townley  Street. 

\orwich. — August  12th.  One  3,000-k\v.  turbo-alternator 
and  surface  condensing  plant ;  rotary  converters  ;  e.h.t.  switch- 
gear  for  the  Electricity  Committee.  See  "Official  Notices" 
July  isth. 

Plymouth. — August  27th.  Steam  turbo-alternator,  con- 
denser, wVc,  for  the  Corporation.     See  "Official  Notices "'  to-day. 

Servia, — Belgrade. — Supply  of  625  telephone  instru- 
ments of  various  kinds  to  the  Servian  Telephone  Department. 
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South  Africa. — September  10th.  Public  Works  Depart- 
ment. Three  electric  bed  lifts  for  the  new  hospital  at  Port 
Elizabeth.  Particulars  can  be  seen  at  Board  of  Trade  Com.  Int. 
Dept.  in  London,  or  obtained  from  District  Engineers  of  Public 
Works  Dept.  at  various  places  in  South  Africa, 

Bloemfoxtein. — August  15th.  Tenders  for  supply  and  equip- 
ment of  electric  tramways  (railless)  within  the  city,  including 
poles,  brackets,  converting  machines,  switchboard,  and  10  railless 
vehicles.  Plans  and  specifications  on  payment  of  £5  at  the  officea 
of  Messrs.  Davis  &  Soper,  54,  St.  Mary  Axe,  London,  E.G.  See 
"Official  Notices"  to-day. 

Shan«:hai. — August  26tb.  Two  5,000-kw.  steam  turbo- 
alternators,  complete  with  surface-condensing  plant ;  four  water- 
tube  boilers,  with  integral  superheaters,  mechanical  stokers, 
economisers.  Ovrc,  lor  the  Municipal  Council.  See  "  Official  Notices  " 
to-day. 

Spain. — August  0th.  The  municipal  authorities  of 
Medina  del  Campo  are  inviting  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  10  years. 

Aldeamayor. — The  municipality  of  Aldeamayor,  province  of 
Valladolid .  invites  tenders  for  the  electric  lighting  ol  the  city. 

Swindon. — July  26th.  Steam  coal  for  the  electricity 
works  of  the  Corporation.     See  "Official  Notices"  July  11th. 

Todmorden. — July  26th.  300-kw.  converting  plant, 
H.T.  switchboard  and  cables,  mechanical  stokers  and  superheaters, 
for  the  B.C.     See  "  Official  Notices  "  July  11th. 

Warrington. —  August  6th.     (1)  e.h.t.  feeder  panel  ; 

(2)  earthenware  conduit  for  one  year,  for  the  Elecfricity  Depart- 
ment.    See  " Official  Notices"  July  18th. 


CLOSED. 

Australia. — According  to  Tenders  (Mining  and  Engi- 
neering Beview),  the  Provincial  Electric  Development  Co.,  Ltd.,  of 
Melbourne,  has  placed  contracts  for  electric  lighting  and  power 
equipments  for  Dandenong  and  Daylesford  (Vic.)  in  the  hands  of 
the  L-R.,  G.-P.  &  T.  Works  Co.,  Ltd. 

The  same  exchange  also  reports  the  following  tenders  accepted  : — 

P.M.G.,  Queensland  : — 

1?,000  copper  binders.— I.-R.,  G.-P.  &  T.  Works  Co.,  Ltd. 

12,500  jointing  sleeves.— Lawrence  &  Hanson  Electrical  Co.,  Ltd. 

71  tons  copper  wire, — R,  Johnson,  Clapham  &  Morris,  Lt3. 

P.M.G  ,  Western  Australia  : — 

Maeneto  cordless  switchboards.^J.  Bartram  &  Son,  Ppty, 
10  miles  wire,  twisted  pair, — W.  T.  Henley's  Co. 

According  to  the  Ausii-alasian  liecurd.  the  following  contracts 
for  consumers"  meters  have  been  placed  : — 

Direct  current,  "Isaria"  meters,  ;£821. — Lawrence  &  Hanson,  Ltd. 
Alternating  current  meters,  £1,323,— Ferranti,  Ltd. 

The  following  orders  have'  been  given  out  for  rabber-insulated 
cable :  — 


Noves  Bros. 
Steffens  &  Noelle  . . 
W.  T.  Henley's,  Ltd. 


£551 

,     607 

720 


The  Sydney  E.L.  Committee  has  accepted  tenders  as  follows  : — 

Glazed  stoneware  bridges. — Bakewell  Bros.,  Ltd. 
100  tons  bitumen  (£695). -W.  G.  Watson  &  Co.,  Ltd. 

Argentine.— An  order  for  15,000  insulator  packing  pads 
("Mascolite,"  quality  PS  P.,  i  in.  thick)  has  been  received 
by  Messrs.  Mitchells,  Ash  worth,  Stansfield  &  Co.  Ltd.,  from  the 
Central  Argentine  Riilway,  Ltd.  They  are  to  be  used  under  the 
conductor  rail  insulators  in  the  electrification  of  their  suburban 
lines. 

Belgium. — Seven  concerns — five  German,  one  Belgian 
and  one  French — submitted  tenders  last  week  to  the  Belgian  Post 
and  Telegraph  authorities  in  Brussels  for  the  supply  and  laying  of 
a  quantity  of  telephone  cables  in  the  Louvain  district,  the  lowest 
offer  being  that  of  Messrs.  Pel  ten  &  Guilleaume,  of  Mulheim-am- 
Ruhr. 

Canada. — The  Canadian  Pacific  Railway  has  awarded  the 
Canadian  General  Electric  Co.  the  contract  for  the  electrification  of 
the  company's  line  between  Castlegar  and  Rossland.  It  is  intended 
to  use  2,400  volts,  direct  current  trolley  system. —  Canadian  Engitieer. 

Dukinfield.  —  The  installation  of  electric  light  at  the 
Technical  School  and  Free  Library,  and  also  at  the  Dukinfield 
Ward  Conservative  Club  and  Old  St.  George's  Church  (Stalybridge), 
is  to  be  carried  out  by  Messrs.  C.  Benyon  &  Co.,  Dukinfield. 

Ealing. — The  B.C.,  on  the  recommendation  of  the 
Electricity  Committee,  has  accepted  the  following  tenders  for 
supplies  during  the  ensuing  year  : — 

E.  Foster  &.  Co.— 500  tons  of  BwUfa  large  coal,  and  2,000  tons  of  Walsall 

Wood  washed  nuts. 
J.  Edge  &  Co.— 3,000  tons  of  Bwllfa  washed  nuts. 
Youne  Bros. — Pipes,  bends,  Ac. 
Duckham  &  Co.— Cylinder  oil. 

Atlas  Lubricating  Oil  Co.— Crank  chamber  oil  and  bearing  oil. 
Bruce,  Wallace  &  Co.— ParaflBn. 
Niool  &  Co.— Waste. 


The  figures  were  not  disclosed,  but  Alderman  H.  W.  Peal,  J.P., 
chairman  of  the  Committee,  said  that  the  lowest  tenders  had  been 
accepted  in  all  cases  except  one,  in  which  instance  it  was  thought 
undesirable. 

East  Hani. — The  tender  of  Callender's  Cable  and  Con- 
struction Co.,  Ltd.,  has  been  accppted  by  the  T.C.,  at  £55  lOs.,  for  a 
new  feeder  pillar. 

Fleetwood. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Thomas  Riley,  Ltd.,  for  extensions  to  the  boiler  house  at 
the  electricity  works. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  depart- 
ments named  : — 

War  Offioe. 
Electric  cable.— W.  T.  Henley's  Telegraph  Works  Co..  Ltd.;   Hooper's 

Telegraph  and  India-Rubber  Works,  Ltd. :  Johnson  &  Phillips,  Ltd. 
Electric  lamps.— Cryselco,  Ltd. 
Signalling  lamps.— Siemens  Bros.  &  Co.,  Ltd. 

Installation  of   electric  lighting,    &c.,    R.M.  College,  Sandhurst.— V.    G. 
Middleton. 

India  Obfice  ;  Store  Department. 
Accumulators. — Pritchetts  &  Gold  ;  J.  Stone  &  Co, 
Cells.— Pritchetts  &  Gold. 
Insulators.— Bullers,  Ltd, 

Crown  Agents  for  the  Colonies. 
Insulators.— Bullers,  Ltd. ;  Siemens  Bros.  &  Co.,  Ltd. 
Belays,  Ac- I.R.,  G.P.  and  Telegraph  Works  Co.,  Ltd. 
Switchboard. — Siemens  Bros.  &  Co.,  Ltd. 
Insulated  wire. — Hooper's  Telegraph  and  India-Rubber  Works,  Ltd. 

Post  Office. 
Telephone  exchange  equipment  and  testing  positions,  Central  and  City 

Exchanges,  London.— Western  Electric  Co. 
Telephone  exchange  equipment  :— 

Doncaster  and  Runcorn. — Peel-Conner  Telephone  Works,  Ltd. 

Central  Exchange,  Edinburgh;  Ealing;  North  Exchange,  London;  and 
Shipley.— Western  Electric  Co.,  Ltd. 

Museum  Exchange,    London.— Automatic   Telephone    Manufacturing 
Co.,  Ltd. 
Telephonic  apparatus.— Automatic  Telephone  Manufacturing  Co.,  Ltd. ; 

British  Ij.  M.  Ericsson  Manufacturing  Co.,  Ltd.;    Western  Electric 

Co.,  Ltd. 
Wood  arms.— A.  Bailey;   British  Australian  Timber  Co.,  Ltd.;  Millar's 

Timber  and  Trading  Co.,  Ltd. 
Submarine  cable.- W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.;  Siemens 

Bros.  &  Co.,  Ltd.  x 

Telephonic  cable.- B.I.  and  Helsby  Cables,  Ltd.;  Callender's  Cable  and 

Construction  Co.,  Ltd.;    Connolly  Bros.,  Ltd.;  W.  T.  Henley's  Tele- 
graph Woiks  Co.,  Ltd. ;  Fiemens  Bros.  &  Co.,  Ltd. 
Stoneware  ducts. — Albion  Clay  Co.,  Ltd. 
'Telephonic  ironwojk. — Walls,  Lid. 

Telegraphic  ironwork. — Bullers,  Ltd. :  T.  W.  Lench,  Ltd. 
Telegraph  paper. — Brown  &  Murray,  Ltd. ;  Waterlow  &  Sons,  Ltd. 
Bronzo  wire.— T.  Bolton  &  Sons,  Ltd.;    Shropshire    Iron  Co.,  Ltd.;    F. 

Smith    &    Co.,  incorporated  in  the  London   Electric  Wire   Co.    and 

Bmiths,  Ltd. 

Hudderstield, — The  Electricity  Committee  has  accepted 

the  following  tenders  : —  * 

J.  Proctor,  Ltd. -Coal  e'evator. 

J.  Moody,  Son  &  Co.— Hydraulic  hoist. 

London. — L.C.C. — The  Highways  Committee  received 
the  following  tenders  for  a  uO-ton  overhead  travelling  crane  for 
Greenwich  generating  station,  in  connection  with  the  first  stage  of 
the  work  of  substituting  turbines  for  reciprocating  plant : — 

Babcock  &  Wilcox,  Ltd (accepted)  £2,285 

Cowans,  Sheldon  &  CJo.,  Ltd 2,809 

Joseph  Booth  &  Bros.,  Ltd.        . .         . .         2,970 

Carrick  &  Ritchie,  Ltd «    ..     2,989 

B.  H.  Heywood  &  Co.,  Ltd 8,892 

Chief  officer's  estimate,  £2,200. 

The  tenders  submitted  for  charging  apparatus  for  the  new 
Hammersmith  fire  station  were  : — 

Electric  Construction  Co.,  Ltd (accepted)  £158 

General  Electric  C J.,  Ltd 181 

Stepney. — The  following  tenders  have  been  received  by  the 
B.C.  for  carrying  out  alterations  to  the  electric  light  installation  at 
the  Whitechapel  Library  :— 

Sweet  Bros (accepted)  £65 

Barlow  Bros.  73 

Ward  Bros 76 

G.  Weston  &  Sons,  Ltd 85 

Smeeton  &  Page 86 

For  the  provision  of  converting  plant  the  following  tenders  have 
also  been  received  • — 

R.p.M.  Price. 

Siemens  Bros.  Dynamo  Works,  Ltd.  (rotary)         .,        ..     750  £4,245 

British  Westinghouse  Co.,  Ltd.  (rotary) 500  4,44o- 

British  Thomson-Houi-ton  Co.,  Ltd.  (rotary)         ..         ..     £00  4,.540 

General  Eltctric  Co.,  Ltd.  ^rotarJ) .500  4,719 

, •..         ..875  5,227 

800  6,794 

A.E.a.  Electiio  Co.,  Ltd.  (rotary) 500  5,100 

„              „              „        (motor  generator)         ..        ..    500  5,<00 

....     300  7,030 

Bruce  Peebles  &  Co.,  Ltd.  (motor  converter)  (accepted)    875  6,280+ 

Electric  Construction  Co.,  Ltd.  (motor  generator)         . .    300  6,178 

Brown,  Boveri  &  Co.  (rotary) 750  4,8^8 

, 6(0  6,770 

Dick,  Kerr  &  Co.,  Ltd.  (motor  geneiator) 428  tJ,840 

*  Without  booster ;  £5,207,  with  booster.  I  Without  spares. 

The  tender  of  Messrs.  F.  W.  Brackett  &  Co.,  Ltd.,  has  been 
accepted,  at  £720,  for  tho  supply  of  a  patent  screening  apparatus 
at  the  electricity  works ;  also  that  of  Messrs.  Drew  -  Bear, 
Perks  &  Co.,  Ltd.,  at  £29,814,  for  extending  the  Limehonse 
generating  station.  Seven  other  tenders  were  received,  ranging 
from  £31,831  to  £41,63?. 

{^0)ntinned  tm  page  143.) 
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ELECTRICITY    EXTENSIONS     AT     BURTON- 

UPON-TRENT. 


in£r 


TiiK  Corporation  electrical  undertaking  at  Burton-upon- 
Trent  was  originally  started  in  ]H!)4,  the  earliest  plant 
consisting  of  80-KW.    rope-driven   alternators,    with    open- 


the   traction   load,    .'jOO-volt  direct-current   generating 
plant  was  necessarily  added  to  the  installation. 

Towards  the  end  of  1911,  when  it  Vjecame  evident  that 
additional  generating  plant  would  have  to  be  installed,  the 
opportunity  was  taken  to  reconsider  the  whole  question  of 
system  of  supply,  and  on  the  advice  of  the  engineer,  with  a 
view  to  more  adequately  meeting  the  industrial  power  load 


3 


Drawing  Showing  Arrangement  of  New  Turbine  Set  and  Condensing  Plant,  Burton-tjpon-Trest. 


type  engines  and  Lancashire  boilers.  The  19  years'  interval 
between  then  and  now  has  seen  the  introduction  of  the  high- 
speed engine  and  its  practical  supersession  by  the  steam 
turbine  which  has  been  adopted  in  the  recently  completed 
extensions. 

The  original  system  of  supply  for  lighting  and  power  was 
a  75-cycle,  2,000-voIt,   single-phase  alternating  one,  trans- 


of  the  town,  it  was  ultimately  decided  to  adopt  a  three-phase 
system  of  supply. 

A  scheme  on  these  lines  was  prepared  by  Mr.  Thos.  Hall, 
the  borough  electrical  engineer,  and  eventually  adopted  ;  it 
included  the  provision  of  turbo-generating  plant,  and  the 
installation  of  a  motor-generator  liuk  with  the  existing 
single-phase  supply,  and  a  rotary-converter  to  link  up  the 


General  View  of  Turbo-Alternator,  Motor-Generator,  and  Condenser  Auxiliaries 


formed  down  to  100  and  200  volts  for  consumer's  use,  and 
this  has  continued  up  to  the  present  time,  Bui  ton  being  one 
of  the  very  few  places  in  this  country  where  single-phase 
motors  have  been  largely  adopted  for  industrial  driving. 
During  the  lengthy  interval  mentioned  above  the  Corpora- 
tion tramway  undertaking  was  inaugurated,  and  for  supply- 


tramway  direct-current  supply  with  the  new  three-phase 
generating  plant  ;  new  boilers,  econoaaisers,  switchgear, 
workshops  ond  three-phase  mains  were  also  included  in  the 
scheme,  borrowing  powers  for  which  were  sanctioned  by  the 
L.G.B.  in  June,  1912. 

Having  in  mind  past  experience,  the  whole  of  the  plant 

P 


140 


THE    ELECTRICAL    REVIEW.        [Voi.  73.   No.  i.sci,  July  25, 1913. 


has  been  raised  two  to  three  feet  above  flood  level  ;  the 
turbo-alternator  has  been  erected  upon  pillar  foundations, 
as  shown  in  our  view,  and  provision  has  been  made  for 
putting  in  a  duplicate  turbine  alongside.  This  machine  is 
of  the  \Vestii)ghouse-Rateau  type,  with  a  normal  rating  of 
1,250  K\\ .  ;  the  generator  is  totally  enclosed,  being 
ventilated  by  means  of  a  fan  at  each  end  of  the  rotor — the 
fans  drawing  clean  air  through  ducts  from  an  air  filter,  and 
discharging  it  through  the  machine  in  an  axial  direction, 
and  into  the  engine  room.  The  exciter  is  mounted  on  an 
extension  of  the  bedplate,  and  is  shunt  wound  and  fitted 
with  radial  commutators. 

The  turbine  exhausts  into  a  surface  condenser  of  1,980 
sq.  ft.  cooling  surface  immediately  underneath,  and  this  plant 
is  provided  with  a  circulating  and  Leblanc  air-extraction 
pump  set,  coupled  to  a  40-H.r.  three-phase  motor  running  at 
900  E.p.M.  A  vertical-spindle  6-h.p.  water  extraction  pump 
is  also  provided  for  returning  the  condensate  to  the  hot  well. 

An  additional  Babcock  boiler  of  10,000  lb.  per  hour 
evaporative  capacity,  fitted  with  an  Underfeed  stoker,  has 
been  installed  in  the  boiler  house,  where  previously 
Lancashire  boilers  have  been  used,  and  in  connection  with 


Avill  at  present  cope  with  the  whole  demand  of  the  station 
through  the  machines  above  mentioned. 

A  five-panel  Westinghouse  switchboard  for  controlling  the 
new  plant  has  been  provided,  and  is  shown  in  one  of  our 
views.  The  switch  cubicles  are  under  the  operating  gallery 
on  the  ground  floor,  adjoining  the  present  single-phase  and 
direct-current  (traction)  switchboards. 

It  is,  however,  hoped  in  the  future  to  remove  all  this 
switcbgear  to  the  gallery. 

The  laying  of  three-phase  mains  has  already  been  com- 
menced, and  several  large  consumers  have  been  connected. 
It  is  intended  that  a  trunk  ring  main  shall  be  installed 
through  the  town  ;  a  portion  of  this  work  has  been  carried 
out  and  the  remainder  sanctioned. 

The  staple  industry  of  Ikirton-upon-Trent  is  of  world- 
wide reputation,  there  being  no  less  than  17  different 
breweries  situated  within  the  borough.  The  bulk  of  the 
other  industries  in  the  town  are  connected  with  the  brewing 
trade,  and  it  is  satisfactory  to  note  that  up  to  the  present 
time  there  is  something  like  1,800  h.p.  of  motors  con- 
nected to  the  original  single-phase  system  of  supply. 

Now  that  the  three-phase  system  is  available,  the  directors 


New  h.t.  Switchboard,  Cubicles,  &c.,  and  300-kw.  Rotary  foe  Traction  Supply,  Burton-upon-Trext. 


this  plant,  a  new  GOO-iube  Green  economiser,  and  the 
additional  flues,  cVc,  leading  to  a  new  chimney  have  been 
provided. 

The  boiler  feed  plant  has  also  been  rearranged,  two  Weir 
pumps  having  been  installed  in  the  economiser  house,  also  a 
water  softener  and  new  overhead  tank,  together  with  certain 
auxiliary  pumps,  most  of  which  plant  formerly  occupied 
unsuitable  positions  in  the  works. 

The  new  three-phase  single-phase  motor-generator,  which 
is  a  Westinghouse  machine  of  500-kw.  rating,  is  also  shown 
in  our  views  ;  its  capacity  is  suflicient  to  cope  with  the  pre- 
sent maximum  load  of  the  single-phase  supply,  and  it  is 
available  for  running  in  the  reverse  direction  to  supply 
three-phase  current  if  required.  The  machine  is  started 
up  by  a  D.c.  motor.  The  rotary  converter,  also  supplied  by 
the  Westinghouse  Co.,  is  rated  at  300  KW.,  and  is  capable 
of  carrying  the  maximum  tramway  load  ;  it  also  is  reversible, 
and  can  be  utilised  if  desired  to  supply  three-phase  current 
when  driven  from  the  existing  direct-curi-ent  tramway 
generating  sets. 

This  arrangement  of  planu  obviates  the  necessity  of 
running  four  or  five  steam-driven  sets,  as  the  new  turbine 


of  the  different  breweries  are  beginning  to  consider  more 
seriously  the  question  of  extending  the  use  of  electric 
power,  as  with  the  new  system  the  motors  can  be  coupled 
direct  to  the  work  instead  of  through  loose  pulleys  as  in  the 
case  of  the  single-phase  supply. 

Already  one  of  the  leading  brewers,  Messrs.  Marston, 
Thompson  &  Evershed,  Ltd.,  have  decided  to  take  a  supply 
from  the  Corporation  mains  for  the  complete  electrification 
of  their  brewery. 

Another  very  large  consumer  is  Messrs.  Bass,  Ratcliff  and 
Gretton,  Ltd.,  who  are  taking  power  principally  for 
refrigerating  purposes,  and  it  is  interesting  to  note  that  they 
are  gradually  extending  it  over  the  whole  of  their  extensive 
brewery,  more  especially  for  the  isolated  pumping  and 
refrigerating  plants. 

Other  breweries  are  now  realising  the  adaptability  of  the 
three-phase  supply,  and  are  commencing  by  driving  their 
malt  mills,  which  are  always  situated  at  the  top  of  the 
brewery,  so  that  there  is  every  possibility  of  them  extending 
until  the  whole  brewery  is  electrically  driven. 

The  local  Commercial  Development  Committee  has  for  some 
time  past  been  advertising  the  unique  position  of  l>urton- 
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upon-Trent  as  an  industrial  centre,  and  there  is  no  doubt 
tliat  the  step  taken  by  the  Electricity  Committee  in  cbanf^ing 
over  to  the  three-phase  supply  sliould  be  of  great  as-sistance 
in  securing  new  industries. 

In  conclusion,  we  are  indebted  to  ^fr.  Hall,  the  borough 
electrical  engineer,  for  bis  assistance  in  connection  with  this 
short  article. 


A    MODEL    GAS-ENGINE    PLANT    IN    JAPAN. 


The  Kawasaki   J)ockyard  Co.,  one  of  the  two  largest  and 
most  enterprising  shipbuilding  companies  in  Japan,  have  for 
a  long  time  adopted  electrical  methods,  direct- 
current  220-volt  motors  being  used  throughout 
for  driving  the  various  machines  and  tools.  ^IC^ 

Recently,  owing  to  considerable  extensions 
which  have  been  made  to  the  works,  and  a 
consequent  increase  in  the  demand  for  power, 
it    was    decided    to    scrap    the   existing   obso-  atJosphc^j 


^■W(!I.Viv!l..g-^^  !.^yj 


Messrs.   L.   J.   Healing  &   Co.,  Ltd.,  one  of  the  oldest  and 
best-known  firms  in  Japan. 

The  plant  is  now  working,  and  the  resnlts  have 
exceeded  expectations.  Japane^^  coal  is  notoriooBly  poor  in 
(|uality,  but  notwithstanding  this  feature,  the  oonsaroption 
is  well  under  2  lb.  per  Kw.-hour,  Vjeing  about  half  the  am- 
sumption  of  steam  turbines  installed  in  another  power  station 
of  the  company. 

The  gas-producing  plant  is  of  the  Mond  non  recovery 
type,  and  wiis  manufactured  by  the  Power-Gas  Corporation, 
Ltd.  Fig.  1  gives  a  general  idea  of  the  arrangement  of  this 
plant.  The  coal  is  conveyed  to  the  top  of  the  producer  by 
means  of  a  simple  motor-driven  elevator.  The  bo^ly  of  the 
producer  itself  is  of  the  ordinary  cylindrical  type  and  stands 
in  a  water  lute,  which  also  acts  as  a  seal. 
The  producer  is  fitted  with  a  grate  in  the 
shape  of  an  inverted  truncated  cone,  the 
truncated  part  consisting  simply  of  an 
opening  through  which  the  ash  can  easily 
fall  when  the  attendant  wishes  to  remove 

Air  and  steam 


3=1 


it  through  the  water-lute. 


Fig.  1. — Diagram  Showing  Abeangement  of  Moxd  Gas  Plant 


lete  generating  plant,  and  replace  it  with  something 
more  up  to  date,  and  as  a  result  of  careful  investigation  by 
the  engineers,  both  in  Japan  and  abroad,  it  was  decided  to 
install  a  500-kw.  generator,  direct-coupled  to  a  four-cylinder 


Fig.  2.— Mond  Gas  Plant  Installed  at  the  Kawasaki  Dockyard,  Japan. 


scavenger-type   producer    gas    engine,    together    with    the 
necessary  gas  plant. 

Tenders  were  therefore  called  for  from  the  local  repre- 
sentatives of  the  various  makers  of  gas  engines,  both  English 
and  Continental,  and  eventually  the  contract  was  placed  with 


under  slight  pressure  are  admitted  under  the  grate,  the  steam 
being  produced  either  in  a  separate  boiler,  as  shown  in  the 
diagram,  or  preferably  by  an  exhaust  gas-fired  boiler,  as  in 
the  installation   under  review.      About  2  lb,  of  steam  per 

B.H.p.-hour  output  of  the 
engine  is  required  by  the 
producer,  and  it  is  found 
in  practice  that  an  ?xhaust 
boiler  will  supply  this 
quantity  of  steam. 

The  gas  from  the  pro- 
ducer first  passes  through 
a  regenerator  (not  shown 
in  the  drawing),  where 
part  of  its  heat  is  given 
up  to  the  incoming  air. 
After  this  it  passes  through 
a  dust  sejxirator,  a  tar 
extractor,  cooling  towel's, 
a  washer,  and  duplicate 
scrubbers,  to  a  gus  holder, 
which  at  the  siime  time  acis 
as  a  governor,  and  thence 
the  gas  is  drawn  on  to  the 
engine.  It  should  be 
mentioned  that  the  tem- 
perature in  Japan  in  sum- 
mer is  very  high,  therefore 
great  pains  have  to  be 
taken  to  ensure  the  efficient 
cooling  of  the  gas,  other- 
wise tar  would  be  carried 
through  to  the  engine,  and 
damage  to  the  vah  es  would 
result. 

Two  water- cooling 
towers  have  been  erected, 
one  of  which  is  used  for 
cooling  the  gas  engine 
circulating  water,  and  the 
other  is  used  for  cooling  the  water  which  is  used  in  cleaning 
the  gas.  This  latter  water  eventually  becomes  strongly 
ammoniaail,  and  is  sold  to  the  local  gas  company  to  be 
treated  in  their  sulphate  of  ammonia  recovery  plant. 

As  a  by-product  a  certain  amount  of  tar  is  produced,  and 
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as  the  heat  value  of  tar  per  unit  of  wciijht  is  several  times 
that  of  coal,  the  former  is  burnt  under  the  steam  boilers  in 
another  part  of  the  works,  and  results  in  a  corresponding 
saving  in  coal. 

Fig.  2  shows  the  appearance  of  the  gas  plant  in  course  of 
erection. 

The  gas  engine  itself  is  of  the  single-acting  multi- 
cylinder  scavenger  type  having  four  cylinders  and  four 
cranks,  the  latter  being  set  at  180°.  so  that  there  is  one 
explosion  and  one  impulse  every  half-revolution.  The  engine 
was  manufactured  by  the  Premier  Gas  Engine  Co.,  of  Sandi- 
acre  ;  its  rated  load  is  900  b.h.p.  at  a  speed  of  200  r.p.m. 
It  was  arranged  to  install  a  unit  of  this  size  in  order  to 
enable  it  to  take  care  of  the  overload  of  the  dynamo. 

The  scavenging  arrangements  deserve  special  comment. 
In  this  engine  they  consist  of  an  air-pump  mounted  above 
the  engine  cylinders  and  actuated  from  the  connecting  rod. 
This  pump  stores  air  in  a  receiver  at  a  pressure  of  a  few 
pounds  per  square  inch  only.  When  the  exhaust  valve  is 
opened,  the  scavenging  air-admission  valve  is  also  opened, 
with  the  result  that  there  is  a  thorough  scour  through  the 
cylinder.  A  two-fold  advantage  is  obtained  by  this  :  The 
cylinder  and  piston  surfaces  are  kept  within  moderate  limits 
of  temperature,  thus  facilitating  lubrication  and  reducing 
wear  ;  and  at  the  same  time  the  burnt  gases  are  completely 


THE    GOODS    CLEARING-HOUSE    SYSTEM. 


Last  week  the  New  Transport  Co.,  Ltd.,  gave  a  demonBtrationof  the 
system  of  sorting  goods  originated  by  Mr.  A.  W.  Gattie,  carried  out 
with  machinery  invented  by  him  and  Mr.  A.  G.  Seaman,  and  further 
developed  by  the  engineering  staff  of  the  company.  Mr.  Gattie 
for  some  years  has  assiduously  urged  the  imperative  necessity  of 
reform  in  the  methods  used  for  handling  and  sorting  freight  at 
railway  terminals  and  goods  yards,  pointing  out  the  excessive 
waste  of  labour  and  time  incurred  under  the  existing  conditions 
and  the  company  which  has  been  formed  to  carry  out  his  ideas 
proposes  to  establish  a  huge  goods  clearing-house  for  the  railways 
serving  the  metropolis,  in  place  of  the  74  goods  stations  which  at 
present  exist  in  London. 

The  Clearing  House  would  have  eight  floors,  and  would  provide 
for  the  unloading  of  all  goods  trains,  the  dispatch  of  the  goods  to 
the  consignees,  the  receipt  of  goods  outward  bound,  and  the  load- 
ing of  goods  trains — all  these  operations  being  carried  out  on  an 
organised  system,  which  reduces  to  the  minimvim  the  handling  of 
goods,  the  congestion  of  the  platforms  and  roadways,  and  the  time 
occupied  in  transit.  The  scheme  provides  for  the  arrival  and 
dispatch  of  240  trains  per  day,  and  of  5,000  motor  delivery  and 
collecting  wagons,  each  making  seven  trips  a  day.  The  Clearing 
House  would  be  situated  in  Clerkenwell,  on  a  site  of  30  acres,  and 
would  be  approached  by  10  tube  railways.  Below  street  level 
would  run  24  railway  berths,  from  end  to  end  of  the  Clearing  House, 
each  long  enough  to  accommodate  a  70- wagon  goods  train.     Over 


Fig.  3. — Gas-Engine-Deiven  Generating  Set,  Kawasaki  Dockyard,  Japan. 


swept  from  the  cylinder,  resulting  in  a  purer  explosive 
mixture  and  consequent  increased  output  for  a  given  size  of 
cylinder. 

The  engine  exhausts  through  a  special  boiler  which  is  a 
modification  of  the  locomotive  type.  Its  function  is  to 
extract  as  much  heat  as  possible  from  the  exhaust.  In  prac- 
tice it  is  found  that  about  2  lb.  of  water  can  be  evaporated 
to  steam  at  70  lb.  pressure  for  every  B.ii.p.-hour  output  of 
the  engine.  With  a  large  engine,  the  quantity  of  steam 
obtained  is  an  important  item  and  is  more  than  enough  to 
drive  the  auxiliary  machinery  required  by  the  plant  and  to 
provide  the  neces'.ary  steam  for  the  gas  plant. 

The  dynamo  is  a  Bruce  Peebles  standard  slow-speed  com- 
pound-wound machine  fitted  with  inter-poles.  Its  rated  out- 
put is  2,225  amperes  at  225  volts  continuously,  with  a 
further  overload  of  25  per  cent,  for  two  hours.  The  general 
appearance  of  dynamo  and  engine  is  shown  in  fig.  3. 

The  switchboard  was  manufactured  by  Messrs.  Ferranti, 
Ltd.,  and  consists  of  white  marble  panels  fitted  with  the 
necessary  instruments  and  switchgear. 

The  installation  was  carried  out  by  Jajianese  workmen 
under  the  supervision  of  the  Kawasaki  Co.'s  engineers,  and 
both  the  latter  company  and  Messrs.  Healings  are  to  be  con- 
gratulated on  the  result. 


these,  on  the  street  level,  12  road  badges  would  cross  at  intervals 
from  side  to  side  of  the  Clearing  House.  A  road  vehicle  could  thus 
be  brought  over  any  desired  rail  vehicle,  and  a  load  could  be  trans- 
ferred from  the  one  to  the  other  by  an  electric  overhead  crane. 
Below  the  rail  level  would  be  a  "  crypt."  in  which  whole  wagon 
loads  could  be  sorted,  and,  if  necessary,  temporarily  stored  until  a 
train  was  ready  to  receive  them.  Above  the  road-bridge  level  would 
be  four  sorting  floors,  and  above  these  an  eighth  floor,  with  oifices 
and  repa'r  shops.  In  order  to  save  time  in  loading  and  unload- 
ing, a  whole  wa/on-load  would  be  dealt  with  at  one  lift  by  a 
crane,  by  using  a  "  container "' — in  effect,  a  removable  body  which 
could  travel  equally  well  by  road  or  rail.  Instead  of  the  100,000 
vehicles  which  at  present  block  the  streets,  5,000  would  suffice,  and 
as  they  would  make  periodical  calls  at  warehouses,  &c.,  throughout 
the  day,  there  would  be  no  need  for  them  to  stand  long  anywhere — 
the  most  fruitful  source  of  congestion.  The  machinery  employed 
for  sorting  the  goods  is  most  ingenious  ;  the  parcels  are  placed  in 
trays,  which  are  carried  automatically  by  continually  running  con- 
veyors to  the  appropriate  places  for  loading,  the  trays  sliding 
smoothly  from  one  conveyor  to  another  as  required  until  they 
reach  their  destination.  It  is  impossible  to  describe  the  methods 
employed  in  the  space  here  available,  but  as  the  whole 
of  the  apparatus  would  be  electrically-driven,  consuming 
40  million  units  a  year,  and  the  capital  outlay  on  the  electric 
locomotives  alone  would  be  £I00,0CO — the  total  outlay  contem- 
plated being  14  millions  sterling — it  is  clear  that  the  adoption  of 
the  scheme  would  be  of  the  first  importance  to  the  electrical 
industry,  while,  if  successful,  it  would  confer  immense  benefits 
upon  the  metropolis.  The  system  is  also  suitable  for  other  cities 
and  for  large  stores,  kc. 
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CONTRACTS    CLOSED. 


NOTES. 


{Concluded  from  page  13fi.) 

Reijthley. — The  Corporation  Tramways  Committee  Las 
accepted  the  tender  of  the  Cedfs  Electric  Traction  Co  ,  Ltd.,  for  a 
spare  pair  of  hind  wheels,  with  armatures  complete,  and  a  Bpare 
current  collector  and  flexible  wire  to  the  dificonnectin^  socket,  for 
the  trackless  trolley  vehicles,  at  £123  lOs. 

Lo\i%  AshtOD.  —  The  Guardians  have  accepted  the 
quotation  of  the  Portishead  Electrical  Supply  Co.  to  wire  the 
Portishead  Cottape  Homes. 

\ew  Zealand, — The  Dunedin  Municipal  Council  has 
placed  the  f  olio  win  gf  contracts  : — 

Turnbull  &  Jones.— 16  and  22-k.v  a.  constant  current  trensformers,  lightciog 

arresters,  a.c.  regulators,  s.i'.  transformf  rs,  &c. 
Lawrence  &  Hanson  Electrical  Co.— Tirae  switche?. 
NatJoral  Electrical  and  Erginecring  Co.— 5  and  10  k.v.a.,  also  J  to  SO  acd 

150  to  SOD  K.v.A.  transformers. 

.\iineatOli. — The  Electricity  Committee  of  the  T.C.  has 
accepted  the  tender  of  the  Pta-nix  Dynamo  Manufacturing  Co.  for 
a  line  booster,  at  £321. 

Kaiii^bottoni. — The  Education  Committee  has  accepted 

the  tender  of  Mr.  Thomas  CornaH,  of  Bury,  for  the  installation  of 
electric  light  at  St.  Paul's  Church  of  England  School. 

Rotberhani. — The  tender  of  Mr.  Chas.  Willis  has  been 
accepted  by  the  T.C,  at  £96,  for  an  electric  hoist. 

Southen4l-on-8ea. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Edgar  Allen  &  Co.,  Ltd  ,  for  tramway  points  and  crossings, 
at  £295  ;  and  that  of  Messrs.  Willans  &  Robinson,  Ltd.,  for  a  new 
engine  crankshaft,  at  £7.5 

Messrs.  E.  Bennis  &  Co.,  Ltd..  have  received  an  order  for  their 
coal-handling  plant,  consisting  of  bucket  elevator,  chain  conveyor, 
coal-storage  bunkers,  &c.,  for  the  Corporation  electrical  under- 
taking. 

Toiquay. —  Messrs.  Drury  &  Chaffe  have  secured  the 
tender  for  the  electrical  illumination  of  the  exterior  of  the 
Pavilion  and  the  portion  of  the  Princess  Gardens  contiguous 
thereto,  at  a  cost  of  £260. 

Transformer  Contracts. — Messrs.  Johnson  &  Phillips, 

Ltd.,  of  Charlton,  have  secured  the  following  orders  for  their 
standard  type  oil-cooled  transformers  during  the  last  few  weeks  : — 

Two  626-K.v.A  ,  6,600  v.,  for  Dundee  Corporation. 

Two  150-K.v.A.,  6.000  v.,  for  Wigan  Corporation. 

One  600-K.v.A.,  6,600  v.,  for  Oldham  Corporation. 

Three  IOO-k.v.a.,  2,000  v.,  for  the  Admiralty. 

Fifty-one  50k.v  a.  and  three  300-k.v.a.,  13,200  v.,  for  Canada. 

Four  400  K.V.A.,  lO.OCO  v.,  for  Japan. 

Two  850-K.v.A.,  6,000  v.,  for  Brazil. 

In  addition,  they  have  secured  contracts  for  upwards  of  5,000 
K  v.A.  in  transformers  for  English  machinery  makers  in  connection 
with  converting  plants,  kc. 

Walthamstow. — The  U.D.C.  has  accepted  the  tender  of 

the  Blasberg  Engineering  Co.,  Ltd.,  at  £980,  for  the  erection  of  a 
natural-draught  cooling  tower  at  the  generating  station.  The 
tender  of  MeesrS.  A.  Blackmore  &  Co.  has  also  been  accepted  for  a 
supply  of  coal  to  the  electricity  department  as  follows  :— 5,.")00  tons 
double-screenfd  peas.  14.=.  8d.  per  ton;  5,000  tons  Gedling  peas,  at 
He.  7d.  ;  and  Granville  nutty  slack,  at  Hs.  per  ton. 

Yanuoutb.— The  tender  of  Messrs.  C.  &  J.  Webb  &  Co., 
Ltd.,  has  been  accepted  by  the  T.C.  for  a  supply  of  overcoats  to  the 
tramways  department  as  follows  : — For  motormen,  HI  4s.  lOd.  per 
coat;  for  conductors,  £1  3s.  7d.  ;  for  inspectors,  £1  168,  9d.  ;  for 
chief  inspector,  £1  ISs.  3d. 


PORTHCOMING    EVENTS. 


Institution  of  Mechanical  Engineers.— Tuesday  and  Wednesday,  July  S9th 
and  30th.  At  10  a  m  At  the  Sennte  House  of  the  University.  Papers 
on  "A  New  Method  of  Cooling  Gas  Engines,"  by  Prof.  Bertram  Hophinson  ; 
"Modern  Methods  of  Measuring  Temperature,"" by  R.  f>.  Whipple  ;  "Modern 
Pumping  Machine  y  for  the  Drainage  of  the  Fens,"  by  R.  W.  Allen  ;  "A 
Few  Notes  on  Eugineeiing  Research  and  its  Coordination,"  by  G,  H. 
Roberts. 

Imperial  Motor  Transport  Conference.— Friday,  July  26'h.  At  Olympia, 
London.    Conference  closes . 


iflemorial  to  Sir  miliani  WLite. — There  is  a  move- 
ment on  foot  to  establish  a  memorial  to  the  late  Sir  W.  H.  AVhite. 
The  Timen  states  that  the  principal  engineering  institutions  are 
interested  in  the  matter,  and  promises  of  financial  support  and 
other  communications  regarding  the  matter  should  be  addressed  to 
the  secretary  of  the  Institution  of  Naval  Architects  (Mr.  R.  W, 
Dana),  5,  Adelphi  Terrace,  W.C. 


Briti.sh  Trade  with  Canada.— With  reference  to  oar 

recent  articles  on  the  above  Hubject,  we  have  received  the  foUoirinir 
communication  from  Mr.  Percy  Joyce,  of  205,  Bolton  Ro«d, 
Walkden,  Manchester  :  — 

"  I  notice  a  statement  in  the  leadini;  article  of  the  cnrrent  ItBoe 
of  the  Electkical  Revikw  'British  Trade  with  Canada'  (and 
which  coincides  with  our  advertisement  in  the  t^tncit*'  oolnmn,  on 
page  18  of  the  same  number;  that  a  very  large  number  of 
engineers  in  Canada  are  either  of  American  nationality  or  haye 
been  trained  on  American  soil,  a  fact  which  naturally  inflaenocs 
business  in  favour  of  United  States  firms.  There  w  a  considerable 
amount  of  truth  in  the  statement,  but  I  know  from  practical 
experience  that  at  least  one-third  of  the  businees  coald  at  any  time 
be  easily  secured  by  British  firms  without  any.  or  at  lea^t  very 
little,  competition,  if  British  firms  were  alive  and  conversant  with 
the  Canadian  methods. 

"It  is  gratifying  to  know  that  British  goods  are  continually 
being  asked  for,  and  British  engineers  are  preferred,  but  they 
cannot  be  obtained,  as  they  are  all  stuck  in  Britain,  afraid  of  the 
.■American  underwriters.  Canadians  have  no  particalar  love  for 
Yankees  anytime,  but  there  are  no  Canadian  engineers,  bo  that  the 
business  must  go  to  the  first  comer.  Mr.  Hamilton  Wickes  can 
produce  very  interesting  reports  on  Canadian  trade,  as  he  did  with 
the  Australian  trade,  but  before  waiting  for  further  report*,  may 
I  be  allowed  to  state  here  briefly  to  those  firms  interested  that  the 
greatest  drawback  to  British  firms  securing  business  with  Canada, 
is  bad  representation,  a  want  of  agents  en  the  spot  who  are  good 
engineers. 

'  I  make  this  suggestion  because  much  of  the  work  is  done  for 
building  cofitractors,  hotel  and  business  proprietors,  farmers.  H-c, 
and  other  people  who  have  little  or  no  technical  knowledge 
of  engineering  matters,  but  who  are  always  keen  on  obtaining 
the  best  advice,  and  seeking  the  simplest  and  clearest  explanations. 
It  is  because  I  know  this  that  we  are  asking  to  be  allowed  to  re- 
present some  British  firms  there.  The  ELEcruiCiL  Review  has 
always  left  its  columns  open  to  Canadian  matters  ;  it  haa  repeatedly 
described  to  firms  on  this  side  of  the  Atlantic  what  was  required 
to  gain  a  fair  footing  in  Canada,  but  what  has  resulted  '  Nothing. 
It  cannot  be  emphasised  too  strongly  the  necessity  of  being  well 
represented  in  that  territory,  therefore,  in  the  interests  of  British 
manufacturing  firms,  we  shall  be  pleased  to  give  any  information 
we  can,  before  returning,  between  now  and  August  30th.  I  do 
not  advise  firms  to  proceed  to  send  agents  out  there  who  have  not 
had  some  previous  Canadian  experience,  that  would  be  just  as 
futile. 

"  It  may  be  of  interest  to  readers  to  know  that  seme  few  years 
ago  five  small  British  firms  of  good  standing  agreed  mutnally  to 
speculate  a  few  hundred  pounds  on  opening  branches  and  show- 
rooms and  establishing  agencies  in  Montreal,  Quebec  and  Ontario, 
with  a  view  to  securing  a  portion  of  the  Canadian  trade.  This 
proved  successful,  and  judging  from  the  amount  of  trade  they  are 
doing  now,  I  think  they  have  been  amply  repaid,  and  it  would  be 
wise  if  other  firms  would  work  on  the  same  principle." 

The  B.A,  Meetiiijf. — In  its  issue  of  Monday  last,  the 
Timi>.s  publishes  its  usual  forecast  of  the  forthcoming  meeting  of 
the  British  Association  meeting  at  Birmingham.  It  is  expected 
that  there  will  be  a  large  attendance — over  3.000.  Among  the 
subjects  down  for  treatment  before  the  Mathematical  and  Physical 
Science  Section  is  a  paper  on  "  Lightning,  and  Protection  Therefrom," 
by  Sir  J.  Larmor.  In  the  Chemistry  Section  there  will  be  a  discussion 
on  the  economical  use  of  fuel.  In  Section  G  (.Engineering'),  the 
sectional  president  (Prof.  Gisbert  Kapp)  is  to  deal  with  the  electri- 
fication of  main  line  railways:  Prof.  Marchant  is  down  for  a 
paper  on  "  Some  Effects  of  Atmospheric  Conditions  on  Wireless 
Signals";  Prof.  Howe  for  one  on  the  "Electromagnetic  Rays 
Employed  in  Radio-Telegraphy,  and  the  Mode  of  their  Props'ja- 
tion";  Prof.  F.  W.  Lancaster  will  discuss  "The  Internal  Com- 
bustion Engine  as  Applied  to  Railway  Locomotives*'  :  and  Prof. 
Burstall,  "Solid,  Liquid  and  Gaseous  Fuel." 

The    Coniiuereial    Motor    Vehicle     Exhibition    at 

Olyiupia. — From  an  electrical  point  of  view,  this  exhibition  is 
disappointing.  No  attempt  whatever  has  been  made  to  bring 
the  battery-driven  vehicle  before  the  public,  either  for  light 
or  heavy  commercial  work.  Our  representative  was  surprised  to 
find  that  even  the  Edison  battery  people  were  not  there.  Four 
40- H  r.  Tilling-Stevens  vehicles  are  shown  by  Messrs.  W.  A. 
Stevens,  Ltd.  Great  interest  appears  to  be  aroustd  by  these  car?, 
and  the  stand  attendants  are  kept  busy.  Various  improvements 
have  been  made  in  the  general  design.  The  makers  have  found  it 
desirable  to  mount  the  electric  motor  on  a  sub- frame,  so  that  its 
centre  line  lies  some  inches  below  the  centre  line  of  the  engine  and 
dynamo,  thus  lowering  the  e.g.  of  the  whole  vehicle.  On  the 
40-11.1".  type  the  radiator  is  placed  in  front  of  the  engine,  and  the 
control  boxes  are  mounted  on  the  dash-board  inside  the  bonnet, 
instead  of  being  right  at  the  knees  of  the  driver,  as  in  the  30-u  r. 
type.  The  leaf  spring  coupling  between  the  engine  and  the  dynamo 
has  been  superseded  by  a  leather  ring  coupling. 

Nine  firms  are  exhibiting  dynamo  lighting  sets,  most  of  which 
we  described  at  the  time  of  the  last  International  Motor-Car 
Exhibition.  Several  well-known  makers  of  electric  ignition 
apparatus  have  evidently  deemed  it  not  worth  their  while  to  be 
present,  representation  in  this  section  being  not  very  strong. 

An  electrical  change-speed  gear  is  exhibited  by  the  firm  of  G.  A. 
Clans  ;  Messrs.  W.  Canning  i:  Co.  show  electroplating  plant  ;  and 
the  E.  0.  and  A.  Co.  show  a  selection  of  "  Timken  "  roller  bearings. 
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The  Swansea  Strike. — Regarding  the  strike  at  Swansea 
Corporation  electricity  works,  to  which  we  made  brief  reference 
recently,  our  correspondent  writes  : — "  Matters  industrially  have 
not  been  running  at  all  smoothly  at  the  Swansea  Corporation 
electricity  station,  and  the  climax  was  reached  by  the  unskilled 
workmen  to  the  number  of  41,  who  belong:  to  the  Dockers' 
Union,  ceasingr  work  on  only  21  hours'  notice.  The  men  com- 
plained that  the  system  of  promotions  had  not  been  fairly  carried 
out,  but  the  immediate  cause  of  the  stoppagfe  was  the  dismissal  of 
a  fitter's  labourer  named  Wm.  Morris  on  account  of  slackness  of  work 
and  the  retention  of  another  workman  with  a  shorter  period  of 
service  to  his  credit.  The  preneral  body  of  workmen  adopted  a 
hijjh-handed  attitude  in  ceasinp  work  without  the  usual  week's 
notice,  which  would  have  given  the  electrical  engineer  (Mr.  C.  A.  L. 
Prussman)  and  his  Committee,  of  which  a  practical  electrician  in 
Aid.  A.  Sinclair  is  chairman,  an  opportunity  of  arranging  an 
amicable  settlement,  but  even  this  was  eclipsed  by  the 
demand  made  by  the  Dockers'  Union,  on  behalf  of  the  men, 
that  Morris  should  be  reinstated  and  the  other  man  stopped. 
The  Council  in  Committee,  realising  the  gravity  of  the 
step  taken  by  the  men,  at  once  met  to  consider  the  matter 
and,  in  the  end,  a  special  Committee  was  appointed  to  deal 
with  the  dispute,  one  of  the  conditions  being  that  the  Committee 
should  discuss  the  principle  of  promotion  or  retention  by  seniority, 
other  things  being  equal.  The  Committee  accepted  this  principle, 
and  also  decided  that  the  engineer  should  draw  up  a  classification 
scheme  with  a  view  to  Morris's  case  being  considered.  There  was 
some  difficulty  at  the  outset  over  this,  as  it  was  not  clear  whether 
the  classification  should  combine  inside  and  outside  men,  or  whether 
there  should  be  a  separate  classification  for  each.  This  matter  was 
left  with  the  engineer,  who  is  now  engaged  in  preparing  the 
scheme.  The  strikers,  after  a  day's  stoppage,  during  which  the 
station  was  kept  going  by  the  ordinary  staff,  returned  to  work,  and 
it  is  anticipated  that  when  the  classification  is  arranged,  Morris 
will  b6  reinstated  on  the  ground  that  he  is  senior  in 
point  of  service.  Meantime,  by  arrangement,  he  is  on  the 
funds  of  the  Dockers'  Union.  Whilst  this  dispute  is 
in  the  balance,  the  Amalgamated  Society  of  Engineers  has  taken 
up  the  wages  case  of  two  of  its  members,  at  the  station.  The 
Committee  had  already  made  an  advance,  but  the  Society  wanted 
the  Swansea  rate  of  458.  per  week,  or  23.  per  week  more  than  the 
Committee  had  conceded,  notwithstanding  that  at  the  docks  where 
the  453.  rate  prevails,  holidays  are  not  paid  for,  as  is  the  case  at  the 
electricity  station.  A  compromise  has  been  effected,  the  Com- 
mittee offering  a  further  Is.  advance,  making  44s.  per  week  and 
payment  for  holidays.  The  outcome  of  the  whole  matter  is  likely 
to  be  the  formation  of  a  Conciliation  Committee  to  deal  with 
disputes  of  the  kind,  it  being  felt  that  it  is  a  serious  thing  for 
the  community  to  be  at  the  mercy  of  this  '  down  tools  '  policy  at 
any  moment  the  men  choose  to  put  it  into  operation." 

Later  information  shows  that  the  dispute  is  still  in  the 
balance.  The  borough  electrical  engineer,  Mr.  Prussman, 
acting  under  the  instructions  of  the  special  committee  ap- 
pointed to  deal  with  the  causes  of  the  recent  strike  at  the 
works,  has  prepared  a  classification  scheme  under  the  seniority 
principle  accepted  by  the  committee.  In  effect,  this  reinstates 
the  workman  who  had  been  dismissed  because  of  slackness  of 
work,  and  a  man  named  Henry,  being  the  junior  hand,  is 
to  go  instead.  Both  are  members  of  the  Dockers'  Union,  who 
claim  that  a  workman  named  Scobell,  a  member  of  the  Rail- 
waymen's  Union,  is  the  one  to  be  dismissed.  Another  'down  tools  ' 
is  threatened,  but  before  anything  is  done  in  this  direction,  the 
whole  matter  is  to  be  laid  before  the  Executive  Committee  of  the 
Dockers"  Union,  in  London. 

Copper.  —  From  the  statistics  furnished  by  Messrs. 
Merton's  circular,  it  appears  that  the  demand  for  copper  during 
the  first  half  of  July  has  been  fairly  brisk.  Visible  supplies,  if 
taken  for  England  and  France  and  afloat  thereto  from  Chile  and 
Australia,  show  an  increase  of  1,186  tons,  distributed  over  stocks 
at  Havre,  and  quantities  afloat  English  stocks  lost  558  tons. 
Visible  supplies  for  the  whole  of  Europe  show  a  drop  of  923  tons 
for  the  fortnight,  consisting  almost  entirely  of  withdrawals  from 
Hamburg,  which  shows  a  drop  of  1,607  tons  out  of  the  2,109  tons, 
making  up  the  difference  between  an  increase  of  1,186  and  a 
decrease  of  923. 

In  supplies,  North  America  is  above  average,  Spain  and  Portugal 
low  ;  Chile  shipments  are  heavy,  and  Australian  also  well  above 
the  average.  Deliveries,  at  26,456  tons  will,  if  maintained,  show 
a  fairly  high  figure  at  the  end  of  the  month. 

The  American  Producers'  Association  give  American  stocks  for 
the  end  of  June  at  23,578  tons,  a  decrease  of  6,544  tons  during 
June.  The  world's  visible  supply  shows  a  decrease  for  June  of 
8,535  tons,  and  stands  at  61,774  (for  end  of  June),  or  half  what 
it  was  in  November,  1911. 

International  Time  Signals. — Finding  that  the  time 

signals  issued  from  Paris  and  Norddeich  since  July  1st  weie  not  in 
conformity  either  with  the  new  or  the  old  scheme,  but  appeared  to 
be  a  combination  of  both,  Mr.  F.  Hope- Jones  wrote  to  Commandant 
Ferric,  of  the  Eiffel  Tower  station,  for  an  authoritative  statement 
on  the  subject.  The  following  is  a  translation  of  part  of  a  letter 
just  received  from  him,  which  Mr.  Hope- Jones  has  kindly  sent  us  : — 
"  I  have  the  honour  to  inform  you  that  the  new  International 
Signals  established  by  la  Conference  de  I'Heure  in  October  last, 
and  which  were  to  have  been  employed  commencing  from  July  1st, 
could  not  be  inaugurated  at  the  date  fixed,  for  the  following 
reason  :  The  German  technical  services  have  announced 
that  certain  material  difficulties  would  prevent  the  time 
station     of    Norddeich     from     being     ready     before    the    month 


of  October  at  the  earliest.  As  the  station  of  Norddeich  now  sends 
the  time  at  midnight,  and  as,  according  to  the  new  conventions, 
the  Eiffel  Tower  ought  also  to  send  the  time  at  midnight,  there 
would  result  a  jamming  of  the  two  emissions.  So. we  have  had  to 
delay  putting  into  operation  the  decisions  of  the  Conference. 
Nevertheless,  we  send  the  new  automatic  time  signals  at  10  a.m., 
according  to  the  new  Conventions,  in  order  to  give  practice  to 
people  who  take  the  time.  We  continue,  however,  to  send  the 
time  as  formerly  at  10.45  a.m.  and  11  45  p.m.  with  the  old  signals. 
We  were  ready  to  operate  on  July  1st,  as  is  shown  by  the  fact 
that  we  commenced  the  new  morning  signals  on  that  date,  but  it 
is  by  courtesy  that  we  have  delayed  putting  into  practice  the  whole 
ot  the  new  international  arrangements. " 

Parliamentary,— Various  Bills. — In  the  House  of 

Lords  on  July  IGth,  the  Western  Valleys  (Monmouthshire)  Railless 
Electric  Traction  Bill  and  the  Dover  Harbour  Bill  were  read  a 
second  time,  and  the  Rhondda  Tramways  (Railless  Traction)  Bill 
was  read  a  third  time  and  passed. 

In  the  House  of  Lords  on  Tuesday,  the  London  County  Council 
(Tramways  and  Improvements)  Bill  was  read  a  second  time. 

In  the  House  of  Commons  on  15th  inst.,  the  Metropolitan  District 
Railway  Bill  was  read  a  third  time. 

Electricity  Supply   Rifle   League.  —  Representatives 

from  the  clubs  forming  the  above  league  had  a  friendly  shoot  on 
Saturday  afternoon  last  with  a  similar  selection  from  the  North- 
West  Middlesex  Rifle  League.  The  match  took  place  on  the  well- 
equipped  range  of  the  Alperton  and  Wembley  Rifle  Club,  and  the 
North-West  Middlesex  League  won  by  25  points.  The  teams  were 
14  aside  and  12  to  count,  and  the  distance  was  25  yards.  Appended 
are  the  scores  : — 

JVinth-Wesf  Middlesex  Leagtte. — C.  W.  Barker  (Alperton  and 
Wembley),  98  ;  — .  Iggulden  (Rnislip),  98  ;  W.  J.  Busby  (Alperton. 
and  Wembley).  97  ;  H.  Gibbons  (Hendon),  97  ;  E.  F.  Moore  (Harrow), 
97  ;  A.  W.  Chinn  (Alperton  and  Wembley),  96 ;  C.  J.  Chinn 
(Linacre),  95  ;  C.  S.  Ingram  (Harrow),  95  ;  P.  J.  Gobby  (Hendon), 
94  ;  W.  E.  H.  Calccff  (Harrow),  94  ;  R.  Abercrombie  (Ruislip),  93  ; 
C.  N.  Sims  (Alperton  and  Wembley),  93.  Total,  1,147,  G.  Hart 
(Linacre),  88  ;  J,  Gerrard  (Neasden),  88.  Electricity  Supply 
Leayvc. — W.  J.  D.  Partridge  (Westminster),  97  ;  S.  G.  Rhodes 
(Central),  97  ;  A.  Brackley  (Central),  97  ;  E.Neville  (Westminster), 
94  ;  H.  A.  Pearman  (Westminster),  94  ;  F,  A.  Brown  (Ilford),  93  ; 
R.  Tufnell  (Ilford),  93  ;  L.  Tufnell  (Ilford),  92  ;  G.  Horley  (West- 
minster), 92  ;  A.  E.  Beale  (Brompton),  91  ;  E.G.  Furneaux  (Bromp- 
ton),  91;  F.  Winchcombe  (Westminster),  91,  Total,  1,122. 
H.  Mngford  (Brompton),  90  ;  A.  H,  Harvey  (Central),  88, 

Light  refreshments  were  kindly  provided  by  the  lady  friends  of 
the  Alperton  and  Wembley  Club  who  had  kindly  placed  their  range 
at  the  disposal  of  the  leagues  for  the  match,  which  was  thoroughly 
enjoyed  by  all  concerned.  Later  in  the  afternoon  an  impromptu 
billiard  match  was  arranged  at  the  Chequers'  Inn  amongst  the 
members  of  the  Electricity  team,  and  resulted  in  a  win  for  their 
captain,  Mr,  Partridge,  of  Westminster. 

The  Microtropometer. — An  extremely  clever  device 
has  been  suggested  by  Mr.  G.  A.  Shakespear,  of  Birmingham 
University,  in  a  letter  to  Nature.  He  proposes  to  place  two  instru- 
ments physically  in  series,  using  the  second  as  a  delicate  detector 
and  powerful  magnifier  of  the  indications  of  the  first.  Thus,  he 
adjusts  two  Boys  radio-micrometers  in  such  a  way  that  the 
luminous  image  reflected  from  the  mirror  of  the  first  is  received 
upon  the  vane  of  the  second,  causing  the  mirror  of  the  latter  to 
give  a  scale  deflection  of  1,000  mm.  If,  now,  the  image  received 
by  the  vane  is  1  mm.  wide,  it  is  evident  that  by  a  movement  of 
1  mm.  it  can  be  brought  entirely  on  or  off  the  vane  ;  thus  the  move- 
ment of  the  first  image  causes  the  second  image  to  be  displaced 
1,000  times  as  much,  and  if  the  first  moves  only  0001  mm.,  the 
second  gives  the  readable  deflection  of  1  mm.,  the  combination 
resulting  in  an  extraordinary  increase  of  sensitiveness.  Mr. 
Shakespear  has  tried  the  method  with  very  satisfactory  results, 
and  points  out  that  the  first  instrument  may  be  any  instrument  in 
which  a  beam  of  light  is  used  as  an  indicator,  such  as  a  galvano- 
meter, electrometer,  or  a  string-galvanometer,  while  instead  of  the 
radio -micrometer  for  the  second  instrument,  a  thermo  -  couple, 
bolometer,  or  other  radiation  detector  may  be  employed.  He  states 
that  by  using  three  instruments  on  this  plan,  an  initial  movement 
of  a  millionth  of  a  millimetre  may  be  made  to  produce  a  final 
movement  of  1  mm.  ;  this  seems  to  be  stretching  the  process  rather 
far,  for  we  should  think  it  practically  impossible  to  prevent 
infinitesimal  movements  of  the  first  mirror  through  vibration, 
change  of  temperature,  i!v; 3,  which  would  swamp  the  movements 
due  to  the  phenomenon  under  investigation— as,  of  course,  all  such 
chance  movements  would  be  equally  magnified.  The  inventor 
recognises  these  difficulties,  and  is  continuing  his  investigations. 
It  is  clear  that  the  method  may,  and  probably  will,  be  found  of 
great  value  in  making  delicate  measurements. 

A  Belg;ian  Patent  Action. — According  to  information 

received  in  Berlin  from  Brussels,  the  Belgian  Court  of  Appeal  has 
just  decided  an  action  which  has  been  proceeding  for  years 
between  the  A.E.G.  Union  Electrique.  which  is  the  Belgian  branch 
of  the  Berlin  A.E.G. ,  and  the  Ateliers  de  Constructions  Electriques 
de  Charleroi.  The  Court  of  First  Instance  gave  a  decision  in  favour 
of  the  former,  but  the  Court  of  Second  Instance  held  that  the 
plaintiff  company  was  not  justified  in  forbidding  the  use  in 
Belgium  of  the  Knight  and  Potter  patents  (patented  in  Belgium 
on  July  16th,  1892),  and  of  patents  which  refer  to  the  Andersen 
controller  (patented  in  England  on  December  4th,  1899,  but  not  in 
Belgium).   As  a  consequence  the  A.E.G.,  which  is  the  concessionaire 
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of  the  Knight  and  Potter  patents,  and  which  had  canned  the  con- 
trollers made  by  the  At<;lierB  de  Constructions  Electriqaes  to  be 
seized,  was  ordered  to  pay  compensation  to  the  latter.  The  Court 
of  Appeal,  however,  has  refused  to  accept  this  interpretation  of  the 
Belgian  patent  law,  and  has  restored  the  decision  of  the  Court  of 
First  Instance  in  favour  of  the  A. EG. 

London  Electric  Supply.— The  li.C.C.  Special  Com- 
mittee on  the  future  of  electric  supply  in  London  having  already 
gone  into  the  matter  in  a  general  sort  of  way  with  a  number  of 
well-known  authorities,  now  asks  the  Council  to  authorise  it  to 
spend  £2,500  upon  obtaining  detailed  reports  on  more  definite  lines. 
The  reports  will,  inter  alia  : — 

1 .  Deal  with  the  existing  means  for  the  supply  of  electricity  in 
Greater  London. 

2.  Give  an  outline  of  a  complete  ultimate  scheme  for  Greater 
London,  and  indicate  what  modifications  would  be  required  in  any 
such  scheme  if  it  were  limited  to  the  County  of  London. 

3.  Include  a  definite  recommendation  as  to  the  initial  steps  to  be 
taken  in  the  direction  of  a  complete  scheme,  bearing  in  mind  the 
existing  conditions  and  the  general  financial  position. 

An  Extraordinary  Proposition. — At  a  recent  meet- 
ing of  the  Bridlington  Borough  Council  the  following  resolution 
was  put  forward  by  one  of  the  Councillors  : — "  That  any  official  of 
the  Bridlington  Corporation  receiving  a  salary  of  over  £120  per 
annum,  including  emoluments,  when  applying  for  an  increase  of 
salary  shall  at  the  same  time  tender  his  resignation  before  such 
increape  is  considered  by  this  Corporation."  Fortunately  for  the 
reputation  of  the  Council,  the  resolution  was  not  carried.  It  is 
difficult  to  conceive  what  object  the  mover  had  in  view  in  pro- 
posing so  tyrannical  a  course,  unless  it  were  to  discourage  to  the 
utmost  future  applications  for  an  advance.  One  obvious  result, 
however,  would  be  that  it  would  efEectually  discourage  good  men 
from  remaining  in  the  employ  of  the  Corporation  or  from  enter- 
ing it.  The  incident  affords  a  further  indication  of  the  narrow- 
minded  and  contemptuous  attitude  of  some  municipal  representa- 
tives towards  their  officials — an  attitude  they  would  not  dream 
of  assuming  towards  the  workmen  in  the  Council's  employ,  whose 
voting  power  compels  the  respect  of  their  representatives.  We 
understand  that  the  author  of  this  iniquitous  proposal  is  a  local 
tradesman  ;  it  would  be  interesting  to  know  whether  he  has 
adopted  the  system  in  his  own  business — we  do  not  think  it  likely. 

Brains  count  for  nothing  in  comparison  with  votes. 

Electro-Therapeutics. — At  the  annual  gathering  of 
the  British  Medical  Association  which  is  now  in  progress  at  Hove, 
Mr.  W.  D.  Butcher,  M.R.C.S.,  London,  is  president  of  the  Electro- 
Therapeutics  Section. 

Fatalities. — Tom  Burrows,  a  workman  in  the  employ  of 
Burnley  Corporation  tramways,  was  engaged  working  on  the 
"  tower"  wagon  in  Manchester  Road  last  week  when,  through  the 
unaccountable  slipping  of  b.  binder,  a  wire  was  released,  and, 
striking  the  unfortunate  man,  knocked  him  over  the  hand-rail 
into  the  roadway,  a  distance  of  about  17  ft.,  killing  him  instantly. 
The  Coroner  at  the  inquiry  said  that  while  deceased  might  have 
been  safer  on  the  other  side  of  the  wire,  he  (the  Coroner)  thought 
he  was  doing  what  he  considered  best  for  his  employers.  The  jury 
returned  a  verdict  of  "  Accidental  Death." 

Mr.  Tee,  on  behalf  of  the  CorpDration,  expressed  deep  sympathy 
with  the  family..  They  employed  a  man  with  22  years'  experience 
to  bind  the  wires,  and,  so  far  as  they  knew,  they  had  taken  every 
precaution  to  prevent  such  a  fatality  happening. 

On  Monday  an  inquest  was  held  into  the  death  of  a  gantry 
driver,  named  Phillips,  who  was  killed  at  the  Melingriffith  Tinplate 
Works,  near  Whitchurch.  According  to  the  Wi-stern  Mail, 
Frederick  James  Lloyd,  electrical  fitter,  who  was  working  with 
Phillips,  said  they  were  engaged  in  putting  a  new  hauling 
rope  on  an  electrical  crane,  and  witness  was  guiding  a  rope  while 
Phillips  was  inside  the  "  cab  "  working  the  controller.  The  rope 
jumped  out  of  the  groove.  Matters  were  put  right,  and  witness 
told  Phillips  to  hoist  again.  As  he  did  not  get  a  reply  he  went  to 
the  "  cab,"  and,  to  his  surprise,  he  saw  Phillips  gripping 
the  electric  wire,  through  which  a  44t>.volt  current  was 
passing.  He  switched  off  the  current  and  endeavoured  to  save 
Phillips  from  falling  against  a  long  transverse  wire,  but  was  un- 
successful, the  deceased  man  striking  the  wire  with  his  head,  the 
result  of  which  was  that  witness  also  received  a  shock.  Artificial 
respiration  proved  of  no  avail.  Dr.  Fuller,  who  examined  the  body, 
attributed  death  to  heart  failure,  due  to  shock.  A  verdict  of 
"  Accidental  Death  "  was  returned,  a  rider  being  added  that  the 
wires  were  not  sufficiently  protected  at  the  time  of  the  accident. 
Sympathy  was  expressed  with  the  bereaved  relatives. 

Accident. — Last  week  two  wiremen  employed  in  the 
Rochdale  Corporation  tramway  department  were  repairing  wires 
at  Littleborough  when  a  motor  wagon  ran  into  the  tower  wagon 
on  which  they  were  standing.  The  platform  was  knocked  from 
under  their  feet,  and  the  men  were  left  hanging  on  to  the  span 
wire  by  their  hands.  A  loaded  lorry,  which  was  close  by.  was 
quickly  drawn  under  the  men,  who  dropped  on  to  it  none  the  worse 
for  their  experience. 

Institute  of  Metals. — The  programme  is  issued  of  the 
-autumn  visit  ol  this"  Institute  which  takes  place  on  August  I'Sth 
and  29th  to  Ghent. 


The    Production    and    Consumption     of    Copper, 

Lead,  Tin  and  Zinc  In  1012.— The  well  known  sUti«fcicf  wh;ch 
are  annually  iiwued  by  the  Metall  G«>telliK:haft,  of  Frankfort-on- 
Main,  have  just  been  pnbliiihed  in  relation  to  the  production,  con- 
sumption and  stocks  uf  coppf;r,  lesd,  tin,  zinc  and  other  metals  in 
]'J12.  It  ia  mentioned  by  way  of  introduction  that  in  conwqaenoe 
of  the  favourable  indui^trial  development  laat  jMtr,  th*  oonamnption 
of  metals  in  general  experienced  such  a  lar(;e  incrcsM,  that  it  waa 
impossible  for  the  output  at  times  to  keep  pace  with  the  demand, 
notwithstanding  the  considerable  augmentation  in  the  pBodnction. 
The  tonnage  (apparently  metriijj  of  the  out-turn  and  conai^ption 
of  the  four  leading  claseea  is  returned  aa  followB,  for  the  past  two 
years : — 

Copp«r  prodoetioo  aod  conaiUBpUoo. 
1912.  19U. 

Metrical  too*.       If«tii«al  lOM. 

1,019,800  893,ltX) 

1,04<>,200  953,700 

Tin  prodactioD  and  conaamption. 

121.3<X)  11».7C0 

128,100  120,6«»0 

Le&d  prodaetion  and  consomption. 

l,189,li>0  1,132.900 

1,198,900  1,1.57.700 

Zinc  production  and  consumption. 
977.900  902.100 
987.. -.00  903,200 

The  average  price  of  copper  per  long  (English)  ton  is  retamed  at 
£73  Is.  2d.  in  1912,  as  compared  with  £5C  Is.  9d.  in  1911  ;  that  of 
tin,  £209  8s.  oA.,  as  against  £192  78.  9d.  ;  Ifad,  £17  los.  10§d.,  aa 
contrasted  with  £13  19s.  2jd.  ;  and  zinc,  £2r,  33.  4d.,  aa  compared 
with  an  average  of  £25  33.  2d.  in  1911.  The  consumption  of  the 
leading  countries  is  set  forth  as  undernoted  : — 

Consumption  of  Lead  in  the  Pkixcipal  Cocntbiek 


Production 
Consumption 

ProJuction 
Consumption 

Production 
Consumption 

Production 
Consumption 


1913. 
Metrical  tons. 

1911. 
Metrical  tona. 

Germany          

United  Kingdom        

France 

United  States 

220..500 
196.100 
106.500 
397,800 

229,800 

198.300 

99,600 

365,200 

Consumption  of  Coppeb. 

Germany         

United  Kingdom       

France 

United  States 

232,7iK) 

144,700 

99,800 

371,800 

222,100 

159.200 

95,700 

321,i»0O 

Consumption 

OF  Zinc. 

Germany        

United  Kingdom      

France 

United  States 

225,800 

18:.,2uu 

82,000 

312,400 

219,300 

175,700 

82,000 

251,600 

Consumption 

OF  Tin. 

Germany         

T'nited  Kingdom       

France 

United  States 

21,700 

21,500 

7.500 

51,700 

19,3i"0 

21,900 

7,400 

48,000 

The  production  of  aluminium  in  1912  amounted  to  61,100  tons, 
as  compared  with  45,000  tons  in  the  previous  year.  The  United 
States  were  responsible  for  18,0iin  tons  of  the  former  quantity, 
being  the  same  as  in  llUl  ;  France  for  13,Ci>0  tons,  as  against 
10,01X1  tons  ;  and  Germany,  Austria  and  Switzerland  for  12,0""  tons, 
as  contrasted  with  8,0""  tons  in  1911.  It  is  estimated  that  the 
world's  consumption  of  aluminium  in  1912  reached  61,1""  tons,  as 
compared  with  46,80otons  in  1911,  the  United  States  being  credited 
with  28,0(in  tons  and  20,1''»"  tons  in  the  two  years  respectively. 
The  average  price  was  Is.  6v].  per  kg.  (£3  los.  per  cwt"),  as  against 
Is.  2id.  per  kg.  in  1911,  Is.  .".Jd.  in  191"  and  Is.  4,'d.  in  1909.  Apart 
from  quicksilver  and  silver,  the  statistics  also  show  an  output  of 
28,500  tons  of  nickel  in  1912,  as  compared  with  24,500  tons  in  he 
previous  year,  and  the  major  portion  of  15,00"  was  produced  in  the 
United  States  and  Canada,  as  against  12,00o  tons  in  191 !  :  the  out- 
put in  Great  Britain  was  5,20u  tons,  as  compared  with  4,50"  tons, 
whilst  the  share  of  Germany  in  1912  remained  at  :..000  tons  without 
any  change. 

Appointments  Vacant. —  The  Commissioners  for  tho 
Port  of  Clalcutta  are  inviting  applications  tor  the  post  of  assistant 
to  the  superintendent  of  machinery  with  central  electric  generating 
experience  (Rs.  4.">0  per  men.,  plus  free  quarters).  Apply  by 
August  Ist  to  Mr.  .1.  Angus,  consulting  engineer  a-id  London  agent 
to  the  Commissioners,  17,  Victoria  Street,  S.W.  The  U^yptian 
Ministry  of  Finance  is  advertising  for  an  assistant  sub-director 
of  the  Governmeat  Press,  Cairo  ;  civil  and  mechanical  engineering 
education  and  experience  in  electrical  power  installations.  In- 
formation from  Secretary,  Egyptian  Government  Selection  Board. 
East  Alia,  Putney,  S.W.,  before  August  4th. 

Chief  clerk  and  accountant,  for  the  Coventry  Corporation  Tram- 
ways (£180):  wireless  telegraph  superintendent,  for  the  Govern- 
ment stations  in  Somaliland  (£40"  +  quarters)  ;  assistant  electrical 
engineer,  for  Port  Elizabeth  muni'-ipality  (£500)  :  assistant  lecturer 
and  demonstrator,  for  the  Borough  Polytechnic  Electrotechnics 
Department  (£  60).    See  advertisement  pages  to-day. 

Paying:  Compositions    "la  Settlement."— In    the 

City  of  London  Court,  on  Friday,  a  case  of  much  trade  interest  was 
heard  before  his  Honour  Judge  Lumley  Smith,  K.C  ,  in  which 
Messrs.   S.  Lessor  i:  Sons,  msrchauts,  21,  Houndsditch.  EC  sued 
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Mr.  E.  R.  Hicks,  11,  Penlee  Street,  Penzance,  for  £2  98.  9d.  balance 
of  account  for  ^oods  supplied  in  the  ordinary  way  of  trade. 
Defendant  wrote  to  the  Court,  and  said  he  had  had  a  fire,  and  after 
he  had  received  the  insurance  money  there  was  only  sufficient 
money  to  pay  his  creditors  a  composition  of  158.  in  the  £,.  A 
cheque  for  that  amount  was  sent  pro  rata  to  each  of  the  creditorp, 
marked  "  in  full  settlement,"  with  an  intimation  that  they  must 
accept  it  in  full  discharg:e  or  return  the  cheque,  when  he  would 
file  his  petition  in  bankruptcy  or  apply  for  an  administration  order, 
as  the  circumstances  warranted.  Plaintiffs  had  cashed  the  cheque, 
and  therefore  they  had  no  further  claim  upon  him.  They  should 
have  returned  the  cheque  or  accepted  it  in  full.  Mr.  Harry  Strouts, 
for  the  plaintiffs,  submitted  that  the  plaintiffs  were  entitled  to 
sue  for  the  balance  notwithstanding  the  fact  that  they  had  kept 
the  cheque.  They  sent  a  receipt  showing  they  took  it  en  account. 
Judge  Lumley  Smith  thought  there  had  been  a  tendency  of  late  to 
depart  from  that  rule  of  law.  He  was  not  sure  that  the  plaintiffs 
onght  not  to  have  given  the  defendant  a  chance  to  stop  the  cheque 
if  he  liked.  On  the  whole,  judgment  would  be  given  for  the 
plaintiffs,  with  costs. 

Annual  Ontins:. — The  annual  outing  of  the  employes 
of  Electrical  Installations,  'Ltd.,  took  place  on  Saturday  last, 
19th  inst.,  at  Heme  Bay.  Although  the  weather  in  the  morning 
was  not  all  that  could  be  desired,  the  afternoon  and  evening  turned 
out  very  satisfactory,  and,  after  lunch,  the  party  amused  them- 
selves with  various  pastimes — motor  drive?,  boating,  &c. 

Institution  and  Lecture  IVotes. — The  Institute  of 

Makixe  Engineers.— The  site  recently  purchased  on  Tower  Hill 
for  the  purpose  of  the  home  of  this  Institute,  is  to  be  cleared,  and 
the  construction  of  the  building  begun.  Tenders  for  the  work  have 
been  accepted,  and  it  is  hoped  that  the  premises  will  be  ready  for 
occupation  in  the  early  part  of  next  year.  Of  the  required  sum, 
£6,000  has  been  subscribed,  and  it  is  hoped  that  the  remaining 
£6,000  will  be  forthcoming  during  the  current  year.  To  that  end 
the  committee  is  making  its  appeal  over  a  wider  area  than  that  of 
the  membership  of  the  Institute.  Donations  for  the  '"City 
Premises  (Building)  Fund  "  m\y  be  addressed  to  Mr.  A.  H.  Mather, 
Hon.  Sec  ,  City  Premises  Committee,  Institute  of  Marine  Engineers, 
58,  Romford  Road,  Stratford,  E. 

Institution  of  Mechanical  Engineers.— The  Cambridge 
meeting  takes  place  on  July  29th  and  30th,  in  -the  Senate  House  of 
the  University.  The  Papers  include  one  by  Prof.  B.  Hopkinson  on 
"A  New  Method  of  Cooling  Gas  Engines"  ;  one  by  Mr.  R.  S. 
Whipple  on  "  Modern  Methods  of  Measuring  Temperature,"  and 
one  by  Mr.  R.  W.  Allen  on  "  Modern  Pumping  Machinery  for  the 
Drainage  ef  the  Fens." 

Electric   Smelting  of   Tin    Ore.  —  The   Revue  In- 

dvstrifille  eives  particulars  of  some  experiments  carried  out  by  the 
Groendal-Kjellin  Co.,  of  London,  in  Cornwall  for  the  purpose  of 
investigating  the  suitability  of  the  electric  furnace  for  the  reduction 
of  tin  ore.  The  results  were  favourable,  pure  ores  giving  metal  of 
98  per  cent,  purity,  while  Bolivian  ores  containing  49'5  per  cent,  of 
tin  and  about  15  per  cent,  of  iron  yielded  metal  of  92  per  cent,  to 
97  per  cent,  purity,  which  could  be  further  refined  to  9975  per 
cent,  or  more  by  blowing  air  through  the  molten  mass.  The  energy 
consumed  amounted  to  1,700  KW.-hours  per  ton  on  the  average.  By 
wjrking  with  two  furnaces,  one  to  treat  the  rich  slag  and  the 
other  to  produce  the  metal,  the  company  hopes  to  reduce  this 
consumption  to  1,400  KW.-hours,  giving  an  efficiency  of  55  percent. 
There  is  a  saving  of  25  per  cent,  of  labour.  It  is  stated  that  at  mines 
where  hydroelectric  power  is  available  the  process  will  be  com- 
mercially practicable  and  economical. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— A  number  of  friends  of  Mr. 

and  Mrs.  Wyld  having  expressed  a  wish  to  celebrate  the  former's 
appointment  as  chief  electrical  engineer  to  the  borough  of  Hamp- 
stead,  and  to  welcome  both  Mr.  and  Mrs.  Wyld  to  London,  a  Com- 
mittee has  been  formed,  and  it  has  been  decided  that  a  dinner  be 
held  on  Friday,  October  3rd,  at  the  Imperial  "Oddenino's" 
Restaurant,  60-62,  Regent  Street,  W.  The  number  of  guests  having 
to  be  limited,  early  applications  for  tickets  shduld  be  made.  As  the 
dinner  is  to  welcome  both  Mr.  and  Mrs.  Wyld,  sing  Is  tickets  will 
be  issued  for  gentlemen  only,  and  double  tickets  for  lady  and 
gentleman.  Applications  for  tickets  should  be  made  to 
Mr.  C.  Newton-  Russell,  29,  South-wood  Avenue,  Highgate, 
Chairman  of  Committee  ;  or  to  the  Hon.  Sec.  and  Treasurer' 
Mr.  E.  P.  Barfield.   'Porlock,"  Athenaum  Road,  Whetstone,  N. 

The  Greenock  Town  Council  is  granting  an  advance  in  salary  of 
£50  to  Mk.  James  A.  Robertson,  the  burgh  electrical  engineer. 

The  Aberdare  U.D.C.  has  promoted  present  members  of  the 
electricity  staff  to  the  following  positions  under  the  electricity  and 
tramways  department :— Mk.  W.  J.  Williams,  to  be  works  superin- 
tendent ;  Me.  W.  T.  Hilder,  to  be  outside  superintendent ;  and 
Mk.  G.  D.  Morgan,  to  be  chief  clerk. 

Acting  under  medical  advice  Vm.  Alfred  Clough,  resident 
electrical  engineer  in  Liverpool,  has  intimated  to  the  Tramways  and 


Electric  Power  and  Lighting  Committee  his  desire  to  retire.  The 
Committee  have  accepted  the  resignation  as  and  from  October  1st 
next,  and  have  placed  on  record  their  appreciation  of  the  services 
rendered  by  Mr.  Clough  to  the  Corporation  and  to  the  community 
in  connection  with  the  management  and  development  of  the  electric 
supply  undertaking. 

Tramway  Officials. — Mr.   Georgk    Webster,   traffic 

manager,  has  been  appointed  by  the  Rochdale  Corporation  Tram- 
ways Committee  to  the  position  of  general  manager  in  succession 
to  Mr.  J.  S.  D.  MoFFET,  who  has  been  chosen  as  general  manager 
of  the  West  Ham  Tramways. 

General. — The  Council  of  the  Royal  Society  of  Arts 
attended  at  Buckingham  Palace  last  Friday  morning,  when  His 
Royal  Highness  the  Duke  of  Connaught,  president  of  the  Society, 
presented  to  His  Majesty  the  King,  for  nine  years  president  and 
now  patron  of  the  Society,  the  Society's  Albert  Medal  for  the  pre- 
sent year,  "  in  respectful  recognition  of  His  Majesty's  untiring 
efforts  to  make  himself  personally  acquainted  with  the  social  and 
economical  conditions  of  the  various  parts  of  his  Dominions,  and 
to  promote  the  progress  of  Arts,  Manufactures  and  Commerce  in 
the  LTnited  Kingdom  and  throughout  the  British  Empire."  The 
following  members  of  the  Council  were  among  those  present  : — 
Lord  Blyth  ;  Mr.  Dugald  Clerk  ;  Mr.  Robert  Kaye  Gray  ; 
Colonel  H.  C.  L.  Holden  ;  Sir  John  Cameron  Lamb,  C.B.,  C.M.G.  ; 
Sir  Philip  Magnus,  M.P.  ;  Mr.  William  Henry  Maw  ;  Sir  Henry  A, 
Miers  ;  Mr.  Francis  Grant  Ogilvie  ;  Hon.  Richard  Clere  Parsons, 
M.A.  ;  Mr.  Alexander  Siemens  ;  Mr.  Alan  A.  Campbell  Swinton  and 
Sir  John  Wolfe-Barry. 

Messrs.  George  A.  Touche  &  Co.,  chartered  accountants, 
London,  E.G.,  have  opemd  offices  at  Electric  Railway  Building, 
Notre  Dame  Avenue,  Winnipeg,  Canada,  under  the  management  of 
Mr  J.  Gilmour  Wylie.  chartered  accountant,  and  at  McKnight 
Building,  Minneapolis,  U.S.A.,  under  the  management  of  Mr.  Edgar 
C.  Salvesen,  chartered  accountant. 

It  is  now  officially  announced  that  Mr.  H.  E.  Blain,  the  late 
general  manager  of  the  West  Ham  Corporation  Tramways,  has,  in 
consequence  of  the  death  of  Mr.  Joseph  Carter,  been  appointed 
purchasing  agent  of  the  Underground  Electric  Railways  Co.  of 
London,  Ltd.,  and  the  companies  allied  therewith. 

A  financial  daily  states  that  Mr.  H.  C.  Walker,  managing  director 
of  the  Waygood  Lift  Co.,  has  joined  the  board  of  the  Humphrey 
Pump  Co.,  Ltd. 

Mr.  p.  S.  Hay,  A.M.T.E  E.,  of  the  Aster  Engineering  Co.,  Ltd., 
Wembley,  underwent  a  severe  operation  for  appendicitis  on  Thurs- 
day last  week  at  the  University  College  Hospital,  Gower  Street, 
W.C.  We  are  pleased  to  learn  that  he  is  making  favourable  pro- 
gress toward  recovery. 

Mr.  H.  E.  Ashdown  has  resigned  his  official  position  as  manag- 
ing director  of  the  Birmingham  Mica  Co.,  Ltd.,  to  commence  on 
his  own  account  as  a  manufacturers'  agent.  His  address  ^7;'t>  tern  is 
8,  Osborne  Road,  Handsworth,  Birmingham. 

Obituary. — Prof.  Francis  Gotch. — We  regret  to  record 

the  death  of  Prof.  Gotch,  which  occurred  in  London  on  15th  inst. 
at  the  age  of  60  years.  He  was  Waynflete  Professor  of  Physiology 
at  Oxford,  but  he  is  brought  within  the  scope  of  this  journal  by 
reason  of  his  researches  relating  to  the  electrical  changes  in  living 
tissue,  conducted  in  co-operation  with  Sir  J.  Burdon  Sanderson. 
Some  years  ago  he  delivered  a  most  interesting  lecture  on  electric 
eels  to  a  large  popular  evening  audience  at  one  of  the  B  A. 
meetings. 


NEW    COMPANIES    REGISTERED. 


Electrical  Apparatus  Co.  (1913),  Ltd.  (129  845).— Registered 

June  30th,  by  Young,  Jones  &  Co.,  7,  Laurence  Pountaey  Hill,  E.G.  Capital 
£90,000  in  £\  shares  (50,C00  7  per  cent,  cumulative  participating  preference). 
Objects:  To  takeover  the  business  of  electrical  enginefrs  carried  on  by  the 
Electrical  Apparatus  Co.,  Ltd,  at  Vauxhall  Works,  Bouth  Lambeth  Read,  S.W, 
The  subscribers  (with  one  preference  share  each)  are: — E.  Schattner,  117, 
Corringham  Boad,  Golder's  GriEen,  N.W.,  electrical  engineer;  E.  A.  Godson, 
31,  Gledhow  Gardens,  8.W.,  gentleman  ;  R.  Amberton,  9,  Evelyn  Mansions, 
Queen's  Club  Gardens,  W.,  electrical  engineer;  G.  B.  Moore.  13,  Spencer 
Boad,  Croydon,  electrical  engineer;  H.  Taylor,  Weybonrne,  Foxley  Lane, 
Purley,  incorporated  accountant :  H.  R.  C.  Partridge.  6,  Church  Row,  Fulham, 
S.W.,  engineer  ;  B.  if.  Barbour,  Tiltwood,  Crawley  Down,  Sussex,  electrical 
engineer.  Minimum  cash  subscription,  .^15,000;  the  first  directors  are  E. 
Schattner  (chairman),  B.  Amberton,  G.  B.  Moore,  H.  B.  C.  Partridge  and 
B.  H.  Barboui  ;  H.  Taylor  and  E.  A.  Godscn  are  "  extraordinary  directors," 
and  require  no  qualification;  qualification  of  directors,  l.OCO  ordinal y  shares  ; 
remuneration,  £2,250  per  annum,  divisible. 

Macintosh  Cable  Co.,  Ltd.  Cl.'^0,053).— This  compary  was 
registered  on  July  lOih,  with  a  capital  of  £25,0(0  in  £1  shares,  to  carry  on  the 
business  of  manufacturers  of  and  dealers  in  cables,  chains,  wires  cr  ropea, 
contractors,  mechanical  and  electrical  engineers,  electricians.  &o.  The  sub- 
Ecribers  (wih  one  share  each)  are  :— Piederick  H.  H.  Smith,  Queen's  Lodge, 
Colwyn  Bay,  rubber  manufacturer;  W.  Palerson,  5,  Cross  Street,  Manchester, 
solicitor.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five  ;  the  first  are  Sir  Frederick  H.  Smith,  Bart.,  Frederick 
H.  H.  Smith  and  T.  H.  M.  Harvey.  Solicitor:  J.  Dendy,  5,  Cross  Street, 
Manchester.  Regi:steied  by  Jordan  &  Sons,  Ltd.,  116  1 1*7,  Chance)  y  Lane, 
W.C. 

E.  M.  Asllley,  Ltd.  (130,168).— This  company  was  registered 
on  July  18th,  with  a  capital  of  £2,000  in  £1  shares,  to  tabe  over  the  business 
of  an  electrical  engineer,  carried  on  by  E.  M.  Ashley,  at  2,  16,18  and  30, 
Bond  Street.  Southpntb.  The  subscribers  (with  one  share  each)  are  :—E.  M. 
Ashley,  41,  Balfour  Boad,  Southport,  electrical  engineer ;  E.  L.  Reynolds, 
16,  Bond  Street,  Soulhport,  eleotiical  engineer.  1  rivate  company.  The 
number  of  directors  is  not  to  be  less  than  three  or  more  than  five :  the  first 
are  E.  M.  Ashley,  E.  L.  Reynolds  and  Sarah  Ashley:  qualification,  £50: 
remuneration  as  fixed  by  the  company.  Solicitor  :  O.  H.  Thompson,  6,  Lord 
Street,  Liverpool.  Registered  by  T.  T.  Hull  &  Son,  22,  Chancery  Lane, 
W.C. 
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United  Salt  and  Power  Co,,  Ltd.  (i30,2n).~Thifl  company 

Wan  registered  on  July  18th,  with  ft  capieal  of  ^8360,000  In  3aJS,000  prrferance 
BbareB  of  £1  each,  ahd  160,000  ordinary  Rhares  of  Qs,  each,  to  carry  on  the 
buslncefl  of  rock  salt  proprietora,  salt  mlnern,  hrinc  ownem,  manufacturera  of 
Bait  of  all  klndn,  produoers,  refiner?  and  preparers  for  maiket  of  and  dealors  in 
salt,  brine,  and  other  Bubatanceii  and  Iquids  producing  or  produced  by  or  with 
the  aid  of  salt  or  brine  ;  owners  and  worker*  of  salt  mines  and  brine  lands  in 
Any  part  of  the  world,  Chemical  manufacturers,  dyer»,  soap  makers,  suppliers 
of  electricity,  c-lcctrical,  civil,  mechanical  and  mining  engineers,  contracts  r.-i 
for  light,  power  and  tieat,  &c.,  and  to  adopt  an  agreement  with  J.  L.  Brodic. 
The  subscribers  (with  one  preference  share  each)  are:— A.  B.  Blfrn,  47, 
Tabley  Road,  Tufnell  Pdrk,  N.,  clerk  ;  H.  H.  Walton,  55,  Chapter  Rosd, 
K'jnnington,  U.E.,  clerk  :  8.  R.  Disborough,  8,  Danmark  Street  Park,  Totten- 
ham, N.,  clerk;  L.  H.  Hiscock,  16,  Ijonsdale  Square,  Barnsbury,  N.,  clerk: 
8.  Price.  2,  BarreltH  Grove,  Stoke  Newin?ton,  N.,  clerk;  H.  E.  Will'ams,  18, 
Au%tin  P.  iars,  E.G.,  aoliri-or ;  P.  J.  Hellis,  46,  Arthurdon  Road,  Ladywell, 
S.G  ,  secretary,  Minimum  cash  subscription,  seven  shares.  The  nnmbnr  of 
directors  i?  not  to  be  leas  than  two  or  more  than  seven;  the  first  are  W.  T. 
Holmes,  1,  Queen  Victorii  Street,  E.G.  ;  Sir  Murland  de  Grass"!  Evans,  Bart  . 
27,  Old  Jewry,  E.G. ;  A.  H.  Barnard,  148,  Fenchurch  Street,  fO.C. ;  L.  Char- 
bannel,  Finsbury  Pavement  House,  E.G. ;  and  C.  Oairdner,  13,  Fenchurch 
Avenue,  E.G.;  qualification,  £200;  remuneration,  £20.1  each  per  annum 
(chairman  £300),  and  2^  per  cent,  of  the  profits,  divisible.  Registered  by 
Sliugbter  &  May,  18,  Austin  Friars,  E.G. 

Hydraulic   Power  Co.,   of  Scandinavia,   Ltd.  (}8n,]70.— 

Registered  July  IHth,  by  Ingle.  Holmes,  Eons  &  Pott,  Capel  Honse,  E.G. 
Capital  £42.5,000  in  10s.  shares.  Objects  :  To  carry  on  the  business  of  a  water 
and  general  power  company,  to  manufacture,  generate,  sell  and  supply  elec- 
tricity for  pDwer  or  other  purposes  and  machinery  for  the  generation  of  elec- 
tricity, to  acquire  rights  and  concessions  in  respect  of  the  use  of  waterfalls, 
rivers  and  waterways,  &c  ,  and  to  adopt  an  agreement  with  the  Hydraulic 
Power  and  Smeltirg  Co.,  Ltd.  The  signatories  (with  one  share  each)  are:  — 
H.  V.  Young,  41,  Bismarck  Road,  Highgate,  N.,  clerk  ;  P.  T.  Linell,  Lowood, 
The  Beeches,  Carshalton,  solicitor;  H.  Jacques,  Elstree  Cottage,  Victoria 
Road,  Mill  Hill,  N.W..  clerk;  E.  V.  Staff,  18,  St.  Swithln's  Lane,  E.G.,  secre- 
tary;  W.  V.  Pooley,  CO,  Farleigh  Road,  Stoke  Newington,  N  ,  clerk :  J.  Nash, 
145,  Shernhall  Street,  Walthamstow,  c'erk  ;  E.  J.  Hayman,  18,  St.  Swithin's 
Lane,  E.G.,  secretary.  Minimum  cash  subscription  upon  the  first  allotment 
of  shares,  seven  shares;  if  at  any  time  shares  be  offered  to  th9  public  the 
minimum  subscription  shall  be  10  per  cent,  of  the  shares  offered ;  the  first 
directors  (to  number  not  less  than  two  or  mors  than  five)  are  R.  Blakstad, 
S.  Huldt,  A.  List,  E.  Rarel  and  J.  A,  Stirling  ;  remuneration,  £100  each  par 
annum. 

Teleradio  Electric   Co.,  Ltd.  (l.'?0  183).— This  company  waa 

registered  on  July  18th,  with  a  capital  of  £8  000  in  7,900  ordinary  shares  of  £1 
each  and  2,000  deferred  shares  of  Is.  each,  to  acquire  from  the  8oci6t6 
Prar<;aise  Radio-Electrique  licences  and  powers  to  use  patent  rights,  to  enter 
into  an  agreement  with  the  said  Soci^tt-  and  Emile  Girardeau,  to  construct, 
establish,  install,  erect  and  work  wireless,  electric  or  other  systems  of  tele- 
graphy, radio-telegraphy,  radiophony  or  telephony,  to  acquire  any  inventions 
for  the  production  of  light,  heat,  sound  waves,  electromagnetic  waves,  power 
or  other  effects  by  electricity  or  other  power  or  agency,  &o.  The  subscribers 
(with  one  share  each)  are:— A.  E.  Button,  55,  Kimberley  Road,  Stockwell, 
8.W.,  clerk ;  J.  Hyland,  99,  Eton  Road,  Ilford,  cashier.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  seven ;  the 
subscribers  are  to  appoint  the  first ;  remuneration,  £50  each  per  annum.  No 
notxe  of  register,  d  office  was  fi!ed  with  the  original  documents.  Registered 
by  Roney  &  Co.,  42,  New  Broad  Street,  E.G. 

Biirnham  and  District  Electric  Supply  Co.,  Ltd.  (130,139) 

—This  ccmpany  was  rfgistertd  on  July  17th,  with  a  capital  of  £8,000  in£l 
shares,  to  carry  on  the  business  of  electrical  engineers  and  contractors,  elec- 
tricians, manufacturers  of  electrical  apparatus,  suppliers  of  electricity,  &c. 
The  subscribers  are  :— J.  A.  Purvis,  6,  Pennsylvania  Park,  Exeter,  engineer, 
100  shares  ;  Wm.  L.  Ghown,  Eyrtonia,  Lympstone,  engineer,  1  share  ;  Wm.  T. 
Purvis,  13,  Albany  Street,  Edinburgh,  consulting  engineer,  1  share  ;  T.  Cox, 
Victoria  Street,  Burnham,  auctioneer,  25  shares;  W.  J.  Pople,  Woodlands, 
Burnham,  builder,  5  shares;  W.  Barrons,  4,  Redlands,  Tiverton,  retired 
surveyor,  50  shares;  Wm.  Lawrence,  31,  College  Street,  Burnham,  butcher, 
50  shares.  Minimum  cash  subscription,  £2,500.  The  number  of  directors  is 
not  to  be  less  than  three  or  more  than  five ;  the  first  are  T.  Cox,  Wm.  Barrons 
and  Wm.  Lawrence;  qualification,  £25;  remuneration  as  fixed  by  the  com- 
pany ;  solicitor,  G.  A.  Morgan,  1,  Woodbury  Lane,  Glifton,  Bristol.  Registered 
by  Waterlow  Brothers  &  Layton,  Ltd.,  Birchin  Lane,  E.G. 

Percy  G.  Green  &  Co  ,  Ltd.  (130,003).— This  company  was 
registered  on  July  8th,  with  a  capital  of  £8,000  in  £1  shares  (4,000  preferred),  to 
take  over  the  business  of  an  electric  wire  coverer,  cable  manufacturer,  and 
dealer  in  ropes,  yarn,  woven  wire  and  wire  goods  carried  on  by  P.  G.  Green,  of 
the  Paragon  Wire  Mills,  10  and  12,  Norman's  Buildings,  St.  Luke's,  E.G.  The 
subscribers  are  :— A.  Sissons,  Hillside,  Horsell,  Surrey,  accountant,  100  shares  ; 
P.  G.  Green,  Lacksley,  Ghingford,  manufacturer,  1  share.  Private  ccmpany. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  five  ;  the  first 
are  A.  Sissons  and  P.  O.  Green;  qualification,  100  shares.  Registered  ofilce, 
10  and  12,  Norman's  Buildings,  St.  Luke's,  E.G. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Dacolight    Engineering    Co.,     Ltd.— Particulars  of  £1,600 

debentures,  created  July  1st,  1913,  filfd  pursuant  to  Seo.  93  (3)  of  the 
Companies'  (Consolidation)  Act,  1908,  i he  amount  of  the  present  issue  beirg 
£100.  Property  charged  :  The  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.    No  trustees. 

Lea,  Son  &  Co.,  Ltd.— Particulars  of  £2,000  debenturep, 
created  June  18th,  1913,  filed  pursuant  to  Sec.  93  (8)  of  the  Companies'  (Consoli- 
dation) Act,  1908,  the  whole  amount  now  being  issued.  Prcperty  charged  :  The 
conipany's  undertaking  and  property,  present  and  future,  including  uncalled 
capital.  No  trustees.  A  memorandum  of  satisfaction  in  full  on  June  27th, 
1913,  of  debentures  dated  October  26th,  1913,  securing  £600,  has  also  been 
notified. 

City  of  Las  Pal  mas  Water  and  Power  Co.,   Ltd.— Trust 

deed  dated  June  12ih,  1913,  to  Secure  £537,000  first  mortgage  debenture  stock, 
at  5  per  cent,  interest,  charged  on  a  concession  for  works  and  services  for  the 
supply  of  water  and  utilisation  of  water  for  providing  electricity  granted  by  the 
Municipality  of  Las  Palmas  to  Bernardo  de  la  Torre  y  CoiEiuinges,  and  all 
lands,  works,  buildings  and  fixed  plant  in  connection  therewith  capable  of 
being  specifically  mortgaged,  together  with  all  incttue  derived  from  or 
received  in  rcpect  of  the  said  concession,  and  company's  undertaking  and 
other  assets,  present  and  future,  including  uncalled  capital.  Trustees  :  The 
Trustees,  Executors  and  Securities  Insurance  Corporation,  Ltd.,  Winchester 
House,  Old  Broad  Street,  E.G.  The  company  assigns  to  the  trustees  all 
amounts  by  way  of  penalty  it  may  become  entitled  to  under  a  contract  dated 
November  15th,  1912. 

Thompson  Bros.  (Blackburn),  Ltd. -Particulars  of  £1,000 
debs.,  created  June  24th,  1913,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies' 
(Consolidation)  Act,  1908,  the  whole  amount  being  now  issue^.  Property 
charged  :  The  company's  undertaking  and  property,  present  and  future,  in- 
cluding uncalled  capital,    No  trustees. 


Helsby  Wirele«B  Teleifraph  Co.,  Ltd.— Particnlaw  of  *2.B10 

debs  ,  cri:atrii  ■'!  ir.r:  19ih,  1913,  flled  piir«.-i»r,'  to  Hf.  99  3  of  '±r  Com- 
panlfs'  ■C^,ri-oli'U'.  ,n  Act,  Iftt^,  th<;  who-e  i»rT.',;r'.  <-*\r.ti  now  \:\  .'A.  Pro- 
perty charged  :  The  company's  andenaktng  and  prop«riy,  including  oncailcd 
capital.    Xo  trustees. 

Xaylor^raph,  Ltd.— .Second  debenture.  dat*d  Jone  2.^th.  1&1.1, 

to  Mccure  £1,000,  cha'ged  on  the  oorapinj'n  undertaklo;;  and  property,  preacnt 
and  future,  including  uncalled  capital  'Aubj'  '(  to  prior  df^bc-ntore  tor  tlJKOU 
Holder:  J.  M.  Hunt,  Falrlawn,  Park  Road,  f^oi'hboroofh,  Kent. 

Lamploiigh  ii  Son,  Ltd.— Mortsrajre  on  the  companvg  nnder- 
dertaking  and  property,  preer-nt  and  future,  incl>iding  nncaHed  capital,  dAt«d 
Junr-  17tb,  1913,  created  b',  the  receiver  and  rr:anag>-r,  to  •erure  /500.  Boklen 
A.  H.  P.  Strickland  and  H.  Home,  .T7,  Fleet  Street,  EC. 

Bridgwater  and    District    Electric    Supply  and  Traction 

Co.,  Ltd.  (7i3,42!J).- Return  dated  May  11  b.  19n.  Capital,  i-JO,000  in  t\ 
shares  (5,000  pref.);  12,H9t  ord.  and  525  pref.  shares  taken  up;  £1  per  i  hare 
called  up  on  4,017  crj.  and  52.'>  pref.;  £4,552  paid,  including  £liJ  en  lOU  for- 
f  jiici  sha'cs;  £■«  882  considered  as  paid  on  the  remaining  cn^.  aharet.  ^lort- 
gages  and  charges  :  £12,0C0. 

British  Insnlatcd  and  HcKbv  Cable?,  Ltd.  ^..'.2--.;.— Bftnm 

dated  March  81st,  1913  Capital,  £l,rX)').000  in  £.'.  sbareii  lOO.WO  pref.  aod 
100,000  ord.) ;  all  shares  taken  up  ;  £.^72.075  paid  on  74,470  pref  and  40,0^  ord. ; 
£427.325  considered  as  paid  on  the  remainder.  Mortgiire;  and  cbarres  : 
£700,000. 

Brisbane  Electric  Tramways  Investment  Co.,  Ltd.   • "  -=3). 

— Return  dated  June  4cb,  1913.    Capital  stated  in  return  as  .i  .  £h 

shares  (75,000  pref.  and  90,000  ord.).  Balunce-sheet  says  £>:a:.,  .,  .. .-.ich 
appears  to  be  correct.  £825  considered  as  paid.  Mortgages  and  charge*  : 
£450,000. 

Brook,  Hirst  &  Co.,  Ltd.  (9.5,2fit)— Return  dated  .January  :th. 
1913     Capital,  £20,001  in   £1  shares  ;   £12,500  shares  taken  tip;  £ia,£00p«id. 

Mortgages  and  charges  :  £7, COO. 

Egham  and  Staines   Electricity  Co.,    Ltd.— I-iSue  on  Jane 

26th,  1913,  of  £400  debentures,  part  of  a  series  of  which  particulars  have  already 
baen  filed. 

>Voodbrldge    and   District    Electric    Li?ht   Co.,    Ltd.— 

Particulars  of  £2,000  debenture',  created  February  37tb.  1913,  Sled  purjoani 
to  Sec.  93  (3)  of  the  Companies' (Consolidation)  Act,  1908,  the  amount  of  the 
present  issue  being  £1,000  Prrp?rty  changed:  The  company's  nndertakiii( 
and  property,  present  and  future,  including  uncalled  capital.     No  trustees. 

ElectromobJle  Co.,  Ltd.— Issue   on  July  luth.  l'.tl:i.  of  *:I2!» 
debentures,  part  of  a  series  of  which  particulars  have  already  been  filed. 

Samnel  Greatrix,  jiiu.,  and  Brother,  Ltd.— Particnlam  of 

£30,000  second  debentures,  created  May  \3th,  189S,  and  bavins  the  benefit  of 
a  trust  deed  of  even  date,  filed  pursuant  to  Sec.  93  {?,)  of  the  Companies' 
(Consolidation)  Act,  1908 ;  the  amount  of  the  present  issue  being  £4,000. 
Property  charged  :  The  company's  nndertakiog  and  property,  present  and 
future,  including  uncalled  capital  and  Alport  Works,  Quay  Street,  Man- 
chester.   Trustee  :  G.  W.  Fox. 

I.  Frankenbnrg  &  Co.,  Ltd.— Notice  is  eiven  that  a  mortgage 

debt  of  £15,000  existing  on  property  purchased  and  advised  as  outstanding 
pursuant  to  Sec.  12  of  the  1907  Act,  was  satisfied  to  the  fall  extent  on 
June  Ist,  1913. 


CITY    NOTES. 


Paignton  Electric  Lig-ht  Co..  Ltd. 

At  the  annual  meeting:  the  directors  reported  that  the  whole  of 
the  machinery  and  plant,  including^  the  refuse  destructor,  waa 
working  in  a  very  satisfactory  manner,  and  the  supply  of  current 
had  been  given  uninterruptedly  throughout  the  year.  Additional 
traction  plant  was  found  necessary  in  order  to  give  the  maximum 
of  25it  KW.  to  the  Torquay  and  Paignton  tramway?,  and  this  had 
been  erected  at  a  cost  of  i:l,£ii0.  Since  December  3lst  a  supple- 
mental agreement  had  been  entered  into  between  the  two  com- 
panies for  the  additional  energy  required  by  the  tramway  company. 
The  amount  expended  o  .  capital  works  during  the  year  waa 
£3,061.  Ordinary  shares  had  been  issued  to  the  extent  of  £1,255, 
and  a  further  .5i'ti  second  mortgage  debentures  had  been  issued. 
Trading  showed  a  profit  of  £787,  and  from  this  i-427  was  taken 
for  depreciation  and  i:27  Iim.  towards  reduction  of  the  debenture 
suspense  account,  leaving  a  gross  profit  of  £332.  The  sale  of 
electricity  for  the  past  year  had  increased  from  £l,6t>7  to  £2.694. 
The  directors  congratulated  the  shareholders  on  the  rapid  develop- 
ment of  the  business,  and  bad  little  doubt  that  in  the  near  future 
a  remunerative  dividend  would  be  payable. 

Mr.  W.  J.  Ham,  C.C,  the  chairman,  saia  they  were  doing  much 
better  than  they  expected  in  five  years,  but  they  had  been,  un- 
fortunately, obliged  to  spend  more  in  capital  than  was  raised  by 
shares.  Had  the  balance  of  shares  (.£3,42iO  been  taken  up.  the 
income  would  have  been  £150  a  year  better  for  the  last  two  jears. 
while  the  coal  strike  cost  them  £800  in  extra  price  and  carriage. 

'ihe  report  was  adopted. 

In  reply  to  questions,  the  Chairman  said  that  if  the  shares  were 
all  taken  up,  the  company  could  start  with  about  a  3  per  cent, 
dividend. 


Metropolitan  District   UailwaT  Co.— .V  distribution 

at  the  rate  of  2i  per  cent,  on  the  second  preference  stock,  aa  com- 
pared with  2  per  cent,  a  year  ago,  is  announced. 

Brazilian  Traction,  Light  and  Power  Co.,  Ltd.— The 

directors  have  declared  a  dividend  of  li  per  cent,  on  the  ordinary 
capital  stock. 

Liverpool  Overhead  Railway  Co.— The  directors  have 

declared  interim  dividends  at  the  rate  of  5  per  cent,  per  annum  on 
the  preference  shares  and  2i  per  cent,  per  annum  on  the  ordinary 
shares,  fos  the  half-year,  against  2  per  cent,  per  annum  for  the 
corresponding  period  last  year. 


148 


THE    ELECTRICAL    REVIEW. 


[Vol.  73.    No.  1,861,  July  26,  1913. 


Vorkshire  ElectrU;  Power  Co. 

The  directora  in  reportin?  on  the  progress  of  the  company  say 
that  there  has  been  a  considerable  increase  in  the  revenue  from  the 
sale  of  current  for  the  past  half-year,  but  the  gross  profit  has  been 
adversely  affected  by  the  high  price  of  coal,  The  gross  profit  on 
the  revenue  account  for  the  three  corresponding  half-yearly  periods 
ending  June  30th  is  : — 

To  June  30th,  1913,  :fe  10,240. 

To  June  30th,  1912,  £5,805. 

To  June  30th,  1011,  £6,633.  / 
The  net  profit  after  payment  of  mortgage  interest  for  the  same 
periods  is  :— £6,972,  £3,31!)  and  £  1,137.  The  balance  available, 
including  £645  brought  forward  from  1912,  is  .£7,616.  The 
directors  recommend  a  dividend  for  the  half-year  ending  June  30tb, 
1913,  at  the  rate  of  6  per  cent,  per  annum  on  the  cumulative 
preference  shares  amounting  to  £3,308,  carrying  forward  £4,309. 
In  addition  to  the  current  supplied  to  new  customers  during  the 
half-year,  there  has  been  a  steady  increase  in  the  amount  required 
by  existing  consumers,  who  have  continued  to  add  to  the  machinery 
already  driven  from  the  company's  mains.  The  station  for 
generating  current  from  waste  heat  at  Barugh  will  shortly  be  at 
work,  and  will,  when  completed,  add  a  further  5,000  KW.  to  the 
generating  plant,  with  considerable  increase  to  the  security  and 
eflBciency  of  the  company's  supply.  At  the  date  of  this  report 
(July  15th)  one-half  of  the  recent  issue  of  £50,000  of  6  per  cent, 
cumulative  preference  shares  of  this  company,  and  £17,450  of  the 
issue  of  £25,000  of  5^  per  cent,  first  mortgage  del)enture  stock  of 
Yorkshire  Waste  Heat  Co.,  Ltd.,  had  been  applied  for.  Applications 
continue  to  be  received,  and  the  directors  anticipate  that  the  whole 
of  both  issues  will  shortly  be  taken  up.  Mr.  Frederick  James 
Kitson,  of  Leeds,  has  accepted  a  seat  on  the  board.  As  a  result  of 
the  company's  increasing  business  new  head  oflBce  accommodation  has 
been  provided  at  Wellington  Road,  Dewsbury,  to  which  address  all 
communications  should  now  be  sent. 


Consolidated  Electrical  Co.,  Ltd. 

The  directors'  report  for  the  year  ending  March  31st,  1913,  states 
that  the  ordinary  income  for  the  period  under  review  amounted  to 
£6,004,  in  comparison  with  £5,605  for  the  previous  financial  year. 
In  addition  a  profit  of  £12,545  was  made  on  the  sale  of  70,000 
shares  in  the  Anglo-Portuguese  Telephone  Co.,  Ltd.  The  general 
charges  for  the  year  amounted  to  £1,252,  in  comparison  with 
£1,286  for  the  preceding  12  months.  Out  of  the  profits  of  the 
year  the  directors  have  written  off  capital  suspense  account  £542, 
realisation  of  assets  account  £63.'),  and  off  investments  £7,5  00,  the 
last-named  sum  representing  the  company's  holding  of  debentures 
in  the  Consolidated  Supply  Co.,  Ltd.,  which — as  the  shareholders 
had  already  been  informed — had  long  ceased  to  have  more  than  a 
nominal  value.  Of  the  balance  of  £9,700  standing  to  the  credit  of 
revenue  account,  the  interim  dividend  of  3  per  cent,  paid  on  the 
preference  shares  on  January  1st,  1913,  absorbed  £4.")0,  leaving  a  dis- 
posable balance  of  £9,250.  The  final  dividend  of  3  per  cent,  paid  on 
the  preference  shares  on  the  1st  inst.  absorbed  a  further  £450,  and  the 
directors  now  recommend  the  payment  of  a  dividend  on  the  ordinary 
shares  of  3|  per  cent,  for  the  year  ending  March  31st,  1913.  This 
will  require  £4,125  and  leave  a  balance  of  £4,675  to  be  carried 
forward.  The  directora  are  satisfied  that  the  valuation  placed  upon 
the  company's  investments  in  the  balance-sheet  is  within  their 
intrinsic  and  realisable  worth.  These  and  the  cash  balances 
represen,t  the  liquid  assets  of  the  company.  "  The  directors  intend, 
at  the  forthcoming  general  meeting,  to  consult  with  the  share- 
holders as  to  the  future  of  the  company." 


The  eleventh  ordinary  general  meeting  was  held  at  the  Institute 
of  Chartered  Accountants,  Moorgate  Place,  E.C.,  on  Monday,  Mr.  H. 
Allen  presiding. 

The  Chairman,  in  moving  the  adoption  of  the  above  report, 
said  it  would  be  remembered  that  they  turned  over  the  manu- 
facturing business  to  the  Consolidated  Supply  Co.,  but  that  com- 
pany did  not  manage  to  make  the  works  pay,  and  as  that  asset 
was  not  of  any  tangible  value  they  thought  it  better  to  write  it 
off.  A  year  ago  they  paid  a  dividend  of  32  per  cent,  on  the  ordinary 
shares,  free  of  income-tax,  and  they  now  recommended  a  dividend 
of  3f  per  cent.,  less  income-tax,  which  was  practically  the  same 
thing  as  3^  per  cent.,  free  of  income-tax.  Personally,  he  thought  it 
was  a  great  mistake  to  pay  dividends  free  of  income-tax.  In 
the  report  the  directors  stated  that  they  were  satisfied  that 
the  valuation  placed  upon  the  company's  investments  in  the 
balance-sheet  was  within  their  intrinsic  and  realisable  worth, 
and  these  and  the  cash  balances  represented  the  liquid  assets  of  the 
company.  In  regard  to  their  investments,  the  whole  of  them  were 
readily  realisable,  and  they  could  realise  them  to-day  at  a  profit.  At 
the  present  time  they  realised  a  fair  amount  of  interest.  The 
Chairman  reverted  to  the  sale  of  the  shares  in  the  Anglo-Portuguese 
Telephone  Co.,  and  said  they  were  (luite  satisfied  with  the  price 
they  got  from  the  shares.  In  the  report  they  referred  to  the 
future  of  the  company,  and  they  invited  the  shareholders'  opinions 
on  that  question. 

Mb.  C.  Woolley  seconded  the  motion. 

Mk.  Wetherall  said  he  was  sorry  that  the  directors  had  sold 
the  shares  in  the  Anglo  Portuguese  Telephone  Co.,  and  he  thought 
it  would  have  been  better  if  they  had  had  the  value  of  the  shares 
in  kind  rather  than  in  cash.  He  thought  if  that  had  been  done  a 
higher  price  would  have  been  obtained  for  the  shares.  He  felt 
that  the  company  should  be  wound  up  ;  for,  whilst  he  had  very 
great  respect  for  the  chairman  and  directors,  he  preferred  to  invest 


hiB  own  money,  and  he  did  not  like  to  go  into  trust  corporations. 
They  should  get  whatever  they  could  in  cash,  and  he  would  urge 
the  liquidation  of  the  company. 

Mr.  Davies  asked  what  they  would  get  per  share  in  the  event  of 
winding  up. 

Dr.  Owen  agreed  with  Mr.  Wetherall  in  the  views  he  had 
expressed  as  to  winding  up. 

Further  discussion  ensued,  and  the  Chairman,  replying,  said 
their  control  of  the  Anglo-Portuguese  Co.  had  been  a  successful 
control,  but  there  was  nothing  to  hold  the  shares  for  any  longer. 
The  state  of  Portugal  was  anything  but  satisfactory,  and  none  of 
them  could  see  what  course  events  would  take  there  in  the  next 
few  years.  The  directors  sold  the  shares  with  the  best  intentions 
and  with  the  best  results,  and  he  did  not  think  that  any  other 
board  could  have  got  the  price  they  did.  They  got  25s,  per  share, 
and  Mr.  Wetherall  must  remember  that  if  he  had  the  shares  in 
kind,  he  would  not  have  had  25s.  a  share  but  £1  shares.  The  Con- 
solidated Supply  Co.  was  in  liquidation,  and  they  had  done  with 
that  company.  If  they  decided  to  wind  up,  the  shareholders  would 
get  a  little  over  10s.  per  share  after  the  expenses  of  liquidation 
were  met.  The  chairman  stated  that  Mr.  Michall  had  sent  in  a 
series  of  questions,  and  having  dealt  with  them,  he  went  on  to  refer 
to  the  proposed  winding  up  of  the  company,  and  said  they  had  a 
large  body  of  shareholders  to  whom  it  would  be  a  very  great  source 
of  regret  if  they  should  have  to  do  so.  But  the  directors  felt 
that  the  time  had  come  when  the  company  should  be  wound 
up,  and  they  thought  that  they  might  have  been  able 
to  prepare  some  scheme  to  put  before  them  that  day.  That  they 
had  not  been  able  to  do,  but  probably  there  would  be  an  early 
winding  up  of  the  company  with  a  distribution  of  the  assets  in 
cash. 

The  report  was  then  adopted. 

In  the  course  of  further  discussion,  several  shareholders  were 
anxious  to  submit  a  resolution  in  favour  of  winding  up,  but  this,  it 
was  pointed  out,  could  not  be  submitted  that  day,  and  Mr. 
Kingsbury  said  that  in  view  of  the  record  of  the  company  they 
would  hardly  be  justified  in  passing  such  a  resolution,  and  the 
chairman  said  that  probably  within  a  few  weeks  proposals  would 
be  submitted  for  the  almost  immediate  winding  up  of  the  com- 
pany and  the  realisation  of  the  assets. 

A  vote  of  thanks  to  the  chairman  terminated  the  proceedings. 


Chatham  and   District  Light  Railways  Co.— The  * 

directors'  report  for  the  half-year  ended  June  30th,  1913,  shows 
that  the  revenue  was  £23,070  and  the  expenses  were  £13,068, 
leaving  £10,002,  less  rent  of  Rochester  Corporation  lines  £1,872, 
interest  on  debentures  £1,058,  interest  account  £338,  leaving 
£6,734,  plus  £562  brought  forward.  Out  of  the  balance  of  £7,296, 
£2,940  is  required  for  dividend  at  the  rate  of  5  per  cent,  per 
annum  for  the  half-year  on  the  preference  share  capital,  £l,59(i 
for  dividend  at  the  rate  of  3  per  cent,  per  annum  for  the  half- 
year  on  the  ordinary  share  capital,  and  £2,766  is  to  be 
carried  to  revenue  new  account.  The  traffic  receipts  show  an 
increase  of  £1,143,  and  the  expenses  an  increase  of  £657, 
as  compared  with  the  receipts  and  expenses  for  the  corres- 
ponding half-year  of  1912,  the  increase  in  expenses  being  mainly 
due  to  the  enhanced  price  of  coal.  The  directors  will,  as  usual, 
provide  for  depreciation  when  the  final  accounts  are  made  up  at 
the  end  of  the  year. 

Stock  Exchange  IVotices. — Applications  have  been  made 
to  the  Committee  to  appoint  a  special  settling  day  in  and  to  grant  a 
quotation  to  : — 

Minas  Oeraes  Electric  Light  and  Tramwaya  Co.  (Companhia  de  Eleotrici- 
dade  e  Viaoao  Urbana  de  Minas  Geraea).— iei20,COO  5  per  cent,  first  mortgage 
bonds  (Nos,  A  1  to  l.COO  of  j£20,  and  B  1  to  l.OOO  of  flOO  each). 

United  River  Plate  Telephone  Co.,  Ltd. — Further  issue  of  64,000  ordinary 
shares  of  £5  each,  fully  and  partly  (£3)  paid. 

And  to  allow  the  following  securitie3  to  be  quoted  in  the  Official 
List: — 

La  Plata  Electric  Tramways  Co.,  Ltd.— 30,000  additional  6  per  cent,  cumu- 
lative preference  shares  of  £1  each,  fully  paid  (Nos.  170,001  to  200,000), 

Central    London    Railway    Co. — The    Underground 

Electric  Railways  Co.  announce  that  the  Central  London  Railway 
holders  of  non-assenting  §tocks  will  receive  a  dividend  in  respect 
of  the  undivided  ordinary  stock  at  the  rate  of  3  per  cent,  per 
annum,  and  on  the  preferred  ordinary  stock  at  the  rate  of  4  per 
cent,  per  annum.  The  dividend  on  the  deferred  ordinary  stock  is 
not  payable  until  the  results  of  the  working  for  the  year  to 
December  31st  have  been  ascertained.  Those  shareholders  who  are 
registered  holders  of  the  guaranteed  assented  ordinary,  guaranteed 
assented  preferred  ordinary,  and  guaranteed  assented  deferred 
ordinary  stocks,  will  receive  a  dividend  at  the  rate  of  4  per  cent, 
per  annum  on  September  Ist. 

London    and  Suburban   Traction    Co.,   Ltd.— The 

directors  have  declared  the  full  dividend  on  the  5  per  cent, 
cumulative  preference  shares  for  the  half-year  ended  June  30th, 

London  Electric  Railway  Co. — An  interim  dividend  is 

announced  on  the  4  per  cent,  preference  stock  at  the  rate  of  4  per 
cent,  per  annum,  and  on  the  £10  ordinary  shares  at  the  rate  of 
1  per  cent,  per  annum. 

Kaniinistiquia     Power     Co.  —  The    directors    have 

declared  a  dividend  of  H  per  cent.,  or  at  the  rate  of  5  per  cent, 
per  annum,  on  the  common  shares  for  the  quarter  ending  Slst 
inst. 
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Soath  American  Lif^lit  and  Power  Co.,  Ltd. 

Mr.  T.  Pen'n  Ga.skell,  M.Ia8t.,0.E.,  chairman,  presided  on 
Tuesday  at  Diahwood  House,  E.G.,  over  the  tenth  annual  general 
meetinpf  of  the  above  company. 

In  movinsr  the  adoption  of  the  report,  the  Chaieman 
said  they  were  able  to  pay  a  dividend  of  ")  per  cent,  on  the 
shares  this  year,  against  4  per  cent,  last  year,  and  that  was 
after  writinfj  off  £012  against  the  expenses  of  the  deben- 
ture isjue?  Since  the  clo39  of  the  fiaincial  year,  they  had 
received  a  return  from  April,  which  was  the  first  month  of  the 
current  year,  and  this  showed  a  profit  of  about  £000  over  the 
corresponding  month  of  last  year,  or  about  l."i  per  cent.  If  that 
went  on,  and  from  all  accounts  Blanca  was  in  a  much  more 
prosperous  condition  than  it  was  last  year,  they  might  expect  an 
increase  in  the  dividend  next  year.  Probably  it  would  be  an 
increase  of  1  per  cent.,  or  something  of  that  kind,  for  they  had 
quite  a  large  deficiency  against  the  debenture  issue,  and 
they  would  like  to  pay  off  some  of  that  deficit.  He 
did  not  know  that  there  was  anything  special  to  call  attention 
to,  for  the  business  of  the  company  seemed  to  be  progressing  very 
satisfactorily. 

Mr.  E  Charuington,  in  seconding  the  motion,  said  the  most 
satisfactory  feature  of  the  year  was  that  they  had  increased  the 
number  of  their  consumers  from  1,381  to  1,706.  The  CDmpany  was 
going  ahead  now.  The  capital  expenditure  was  very  moderate  last 
year,  and  they  had  now  only  to  go  on  increasing  the  cables  and  con- 
necting consumers.  _  That  was  their  chief  seurce  of  expenditure, 
and  was  bound  to  increase.  They  had  got  into  smooth  water  and 
were  bound  to  go  ahead. 

The  report  was  adopted. 


Ceara  Tramway  Light  and  Power  Co.,  Ltd. 

The  report  to  June  .'JOfch  last,  states  that  the  company  was  regis- 
tered on  December  11th,  1911,  but  did  not  commence  active  opera- 
tions until  June,  1912,  when  it  definitely  took  over  from  the  vendors 
the  mule  tramway  and  concession  for  electrification.  A  contract 
was  entered  into  about  the  same  time  with  the  South  American 
Railway  Construction  Co.,  Ltd.,  for  the  complete  electrification  of 
the  tramway  system  and  the  establishment  of  a  lighting  and 
power  installation.  Under  the  construction  contract  the  con- 
tractors undertake,  until  the  final  handing  over  of  the  completed 
electric  system,  to  work  the  existing  mule  system  and  to  bear  and 
pay  all  the  expenses  of  this  company  (including  the  interest  on  the 
debenture  stock).  The  contractors  report  that  the  receipts  of  the 
mule  tramways  are  very  satisfactory,  notwithstanding  the  dis- 
organisation caused  by  the  electrification  work.  There  have  bsen 
considerable  delays  in  the  prosecution  of  the  electrification  work, 
but  from  the  latest  reports  from  the  company's  resident  engineer 
satisfactory  progress  is  now  being  made,  and  the  starting  up  of  the 
first  section  of  the  tramway  may  be  expected  shortly. 


Mr.  Charles  Hunt  presided  at  the  offices,  42,  New  Broad 
Street,  E.C.,  on  Monday,  over  the  first  annual  meeting  of  the 
company.  In  moving  the  adoption  of  the  above  report,  he 
said  that  the  accounts  were  of  very  little  interest  to  them  as 
shareholders,  and,  were  it  not  for  the  provisions  of  the  law 
which  provided  that  a  general  meeting  must  be  held  about  this 
time,  it  might  have  been  deemed  convenient  to  have  deferred 
calling  them  together  until  a  later  time,  when  information  and 
figures  of  a  more  vital  character  could  be  placed  before  them. 
They  were  a  company  which,  at  the  moment,  was  not  in  working 
possession  of  its  property,  but  was  simply  waiting  the  time  when 
its  contractors  should  have  completed  the  works  which  they  had 
contracted  to  carry  out,  when  they  would  be  handed  over  to  them 
in  a  complete  working  state.  It  was  anticipated  that  that  time 
would  have  arrived  ere  this,  but  delays,  unavoidable  for  the 
most  part,  had  occurred  in  the  construction  work,  which  would 
have  the  effect  of  deferring  for  a  short  time  the  taking 
over  by  the  company  of  the  working  of  the  new  installation,  but 
the  consulting  engineers  estimated  that  the  power  installation 
would  be  sufficiently  advanced  to  allow  the  starting  up  of  the  first 
section  of  the  new  system  about  the  end  of  August.  The  conse- 
quences of  these  delays,  however,  did  not  fall  upon  the  company, 
as,  until  the  handing  over  took  place,  the  contractors  were  liable  to 
defray  all  the  expenses  of  the  company,  including  the  interest  upon 
its  issued  debenture  stock.  Through  their  consulting  engineers, 
the  board  were  keeping  closely  in  touch  with  the  work  being 
carried  out  by  the  contractors,  and  felt  confident  that  the  com- 
pany's interests  were  being  well  watched.  The  selection  of  a  com- 
petent staff  was  also  a  matter  to  which  the  board  were  directing 
their  attention.  It  would  be  obvious  that  the  company  must  be 
quite  ready  in  this  respect  when  the  time  arrived  to  take  over  the 
working  of  its  property.  The  board  had  conferred  on  this  matter 
with  the  contractors  with  a  view  to  preserving,  as  far 
as  possible,  some  continuity  in  the  technical  and  business 
management  of  the  tramways,  and  it  had  already  been  arranged 
that  the  gentlemen  selected  by  the  company  for  the  chief  direction 
of  its  local  affairs  should  be  employed  by  the  contractors  in  con- 
nection with  the  construction  works  and  management  of  the 
existing  tramways,  so  that,  when  the  time  came  for  the  company 
to  assume  responsibility  for  working,  its  chief  employes  would 
already  have  had  a  fair  acquaintance  with  the  property  which  it 
would  be  their  business  to  direct.  In  accordance  with  this  arrange- 
ment, the  gentleman  who  had  been  selected  by  the  board  as  their 
general  manager,  Mr.  E.  M.  0.  Scott,  was  now  in  Ceara  acting  a^the 


manager  of  the  existing  male  system  for  the  contraotore.  The 
secretary,  who  was  at  present  in  Ceari,  would  during  hi«  stay 
there,  confer  with  Mr.  Scott  upon  the  various  matters  which 
would  require  attention  before  the  company  was  ready  to 
take  over.  Although  not  directly  concerned,  the  board 
obtained  from  time  to  time  information  respecting  the 
traffic  movements  on  the  existing  mule  tramway,  and  he 
was  glad  to  say  that,  in  spite  of  the  certain^ amount  of  disorgani- 
sation  necessarily  attendant  upon  the  electrification  work,  the 
figures  indcated  progressive  movement.  Reports  which  luui  also  been 
received  from  the  consulting  engineers  and  others  indicated  that 
the  prospects  of  the  electrified  system  were  even  more  favourable 
than  was  originally  considered.  The  track  would  be  extended 
17  per  cent.,  and  the  car  service  trebled,  and,  judging  from  the 
present  receipts  from  the  disorganised  mule  tramway,  the  receipta 
from  the  electrified  tramway  system,  when  completed,  should 
largely  exceed  the  original  estimate.  He,  therefore,  looked  forward 
with  coiifidence  to  meeting  them  at  subsequent  gatherings,  feeling 
that  they  were  interested  in  a  property  which  had  a  solid  prospect 
of  a  prosperous  future,  and  that  the  results  of  working  an  electric 
tramway,  light  and  power  business  in  Ceara  would  prove  as 
favourable  as  had  been  the  case  with  other  concerns  of  a  like 
nature  in  South  America. 

Mr,  a.  a.  Campbell  Swixtos  seconded  the  resolution,  which 
was  carried  without  discussion. 


Pro.spectuses. — The  United  Sail  and  Power  Co.,  Ltd. — 
The  list  is  to  close  to-day  in  an  issue  of  235.000  6  per  cent, 
cumulative  participating  preference  shares  of  £ )  each  in  this  com- 
pany, which  is  formed  to  acquire  Patent  No.  28,171  of  1911, 
relating  to  the  Brodie  process  for  the  manufacture  of  salt  and  elec- 
trical power,  to  purchase  1 4  acres  of  proved  brine  land  at  Middle- 
wich,  Cheshire,  together  with  preliminary  plant  erected  there  by 
Mr.  Brodie  for  the  purpose  of  demonstrating  the  working  of  the  pro- 
cess under  ordinary  conditions.  It  is  estimated  that  with  a  plant 
capable  of  manufacturing  400,000  tons  of  salt  per  annum,  the  steam 
available  would  suffice  to  produce  2,000  KW.  of  electrical  power, 
which  would  be  treated  as  a  by-product,  and  "  if  sold  at  the 
extremely  low  price  of  id.  per  unit,  would  produce  an  additional 
£10,000  per  annum  net  profit  for  the  company. "  No  difficulty  is 
anticipated  in  selling  the  surplus  power.  Tenders  received  from 
Messrs.  Mirrlees,  Watson,  Messrs.  Manlove,  Alliott  i:  Co..  and  Messrs. 
Babcock  &  Wilcox,  show  that  the  complete  plant  of  the  company 
can  be  put  down  for  £120.000.  Reports  have  been  prepared  by  Mr. 
J.  Swinburne  and  Messrs.  Baillie  &  Djbree,  and  their  estimates  of 
profits  show  £82,083  profit  available  before  allowing  for  manage- 
ment and  administration  expenses,  or  for  preference  dividend. 

Bristol  Tramwnys  and  Carriage  Co.,  Ltd. — The  list  was  to  close 
on  Wednesday  in  an  issue  of  a  further  £250,000  4i  per  cent, 
mortgage  debenture  stock  at  921  per  cent.  The  money  is  to  be 
used  to  meet  outlays  made,  or  to  be  made,  in  connection  with  the 
development  of  the  motor  and  motor-omnibus  services. 

M.  Way  good  ^-  Co.,  Ltd. — We  read  in  the  financial  Press  that  the 
recent  share  issue  was  largely  over-subscribed. 

Lanarlishire    Tramways    Co. — The  directors'   report 

for  the  half-year  ended  June  3t»th,  1913,  states  that  the  revenue 
was  £43,450,  and  the  expenses  were  £24,6.">5,  leaving  £18,791,  less 
contributions  payable  to  local  authorities  £1,433,  interest  on  deben- 
tures £911,  and  interest  account  £644,  leaving  £15,806,  plus 
£1,577  brought  forward,  making  the  balance  £17,383.  £10,290  is 
to  be  absorbed  by  a  dividend  at  the  rate  of  6  per  cent,  per  annum 
for  the  half-year  on  the  share  capital,  £7,o93  being  carried  to 
revenue  new  account.  The  traffic  receipts  for  the  half-year  show 
an  increase  of  £6,314,  and  the  expenses  an  increase  of  £3,182,  as 
compared  with  the  receipts  and  expenses  for  the  corresponding 
half-year  of  1912.  A  service  of  motor-' buses  was  inaugurate 
during  the  half-year,  and  commenced  running  in  April  between 
Newarthill  and  Cleekhimin,  but  the  result  so  far,  from  the  com- 
pany's point  of  view,  has  not  been  satisfactory.  The  Lanark 
County  Council  are  proceeding  with  the  construction  of  tramways 
from  Uddingston  to  Bellshill,  Mossend  and  New  Stevenston.  It  is 
anticipated  that  part  of  the  tramways  will  be  in  operation  by  the 
end  of  August  and  the  remainder  by  the  end  of  October.  These 
tramways  will  be  leased  to  the  company  under  the  agreement  with 
the  Lanark  County  Council.  Twelve  cars  have  been  ordered  to 
meet  the  additional  traffic,  and  the  car-shed  is  being  extended. 
The  directors  will,  as  usual,  provide  for  depreciatior  in  the  accoonts 
to  December  31st  next. 

Bulawayo  Waterworks  Co.,  Ltd.— lu  their  report  for 

the  year  ended  December  31st.  the  directors  say  that  the  total 
demand  for  electric  supply  during  the  year  from  all  sources 
amounted  to  260,961  units  as  compared  with  140.500  for  1911,  the 
gross  profit  being  £8.651,  as  compared  with  £6,840.  Included  in 
the  above  total  are  61,.j99  units  required  for  pumping  water  and 
41,921  units  for  electric  power.  It  is  expected  that  the  demand  for 
power  purposes  will  steadily  increase. 

City  and  South  London  Railway  Co.— Interim  divi- 
dend for  the  first  half  of  the  year  ending  December  31st  next  on  the 
5  per  cent,  preference  stocks,  1891,  1896,  1901.  and  1903,  at  the  rate 
of  5  per  cent,  per  annum  .  on  the  consolidated  ordinary  stock  at  the 
rate  of  i  per  cent,  per  annum. 

St.  Jamess  and  Pall  Mall  Electric  Light  Co.. Ltd.— 

Interim  dividend  for  the  June  half-year  at  the  rate  of  10  per  cent 
per  annum  as  last  year. 
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^        Chill  Telephone  Co.,  ltd. 

Mr.  Geo.  Keith  Cohairman)  presided  on  July  17th,  at  the  offloeH, 
42,  Old  Broad  Street,  E.G.,  over  the  meeting:  of  the  above  company. 
The  Cbairmax,  in  movingr  the  adoption  of  the  report  (aee  Elec. 
Rev.,  pape  69),  said  that  the  business  had  made  excellent  progress 
during  the  year  under  review.  The  pross  revenue  in  Chile  had 
increased  during  the  year  about  23  per  cent.,  which  improvement 
was  partly  due  to  th^  adjustment  of  the  rates  to  meet  the  lower 
value  of  the  currency  and  partly  to  the  general  expansion  of  busi- 
ness throughout  the  company's  system,  especially  in  the  large 
centres  of  population,  Santiago,  Valparaiso  and  Concepcion.  The 
working  expenses  in  Chile  amounted  to  48  per  ce^t.  of  the  revenue 
or  a  decrease  of  1  per  cent ,  which  had  added  considerably  to  the 
net  currency  revenue,  but,  on  the  other  hand,  the  sterling  value 
had  suffered  somewhat  from  the  lower  average  rate  of  exchange 
which  came  out  at  about  Jd.  less  than  it  did  the  year  before.  As 
to  the  revenue  account,  the  net  income  from  Chile  showed  an 
increase  for  the  year  of  .^10,413.  Interest  brought  in  £748  less 
due  to  the  sale  of  some  of  their  securities  during  the  year.  The 
London  office  expenses  showed  an  increase  of  £34,  and  income-tax 
was  £ltnt  more.  The  result  of  the  year's  business  was  a  credit 
balance  of  £58  388,  of  which  £17,565  was  expended  in  Chile 
on  replacing  and  improving  plant,  and  £13,904  had  been  carried 
to  reserve.  The  reserve  account  now  stood  at  £76,000,  whilst  the 
capital  expenditure  account  was  increased  by  £-i7,874,  expended 
during  the  year  on  extending  the  property  and  plant  in  Chile.  The 
investments  remained  the  same  as  last  year.  He  congratulated  the 
shareholders  on  the  result  of  the  year's  operations.  A  large  amount  of 
constructive  work  had  been  carried  out  during  the  year  to  meet  the 
growing  requirements  of  the  business.  The  placing  of  the  lines 
underground  in  the  City  of  Santiago  had  been  satisfactorily  pro- 
ceeding ;  the  trunk  and  junction  lines  at  various  centres  had  been 
largely  increased  and  extended,  and  17  new  provincial  offices  had 
been  opened  for  service  throughout  the  central  and  southern  districts. 
For  some  years  past  the  company  had  acted  in  an  advisory  capacity 
for  the  Ecuador  Telephone  Co.,  and  lately  an  opportunity  presented 
itself  foracquiring  the  undertaking  for  a  nominal  sum.  Thedirectors, 
thinking  that  with  care  and  perseveran'^e  they  would  be  able  to 
improve  it,  took  over  the  concern,  and  it  was  now  being  worked  as  a 
subsidiaT y  company.  The  prosperous  condition  of  Chile  was  steadily 
improving,  and  the  nitrate  and  other  industries  were  doing  well. 
The  longitudinal  railway  was  now  open  for  traiBc  between  Santiago 
and  Serena,  and  it  was  expected  the  whole  line  would  be  completed 
this  year.  Great  progress  was  also  being  made  in  port  and  other 
public  works,  all  of  which  would  contribute  to  the  general  prosperity 
in  which  their  company  would  participate.  He  thought  they  might 
be  well  satisfied  with  the  position  of  the  company.  Its  relations 
with  the  Government  and  the  authorities  in  Chile  were  very  cordial 
and  the  business  was  being  most  ably  managed  by  the  staff. 

The  Hon.  H.  F.  Allsopp  seconded  the  motion,  ^nd  it  was  carried. 

Mr.  K^ith  was  re-electtd  a  director,  and  the  meeting  closed  with  a^ 
vote  of  thanks  to  the  board. 


STOCKS    AND    SHARES. 


Japan. —  A  proposal  to  amalgamate  the  business  of  the 
Tokio  Electric  Light  Co.  and  the  Nippon  Electric  Light  Co.  is  just 
now  attracting  considerable  attention,  and  is  the  cause  of  great 
discussion  in  the  Japanese  capital.  In  connection  with  the  matter, 
the  following,  summary  of  the  dififerent  electric  lighting  under- 
takings in  Tokio  may  be  of  interest : — 

Authorised  Capital 

capital.  paid  up, 

Tokio  Electric  Light  Co £5,000,000  £3,440,000 

Nippon  Electric  Light  Co 1,200,000  300,000 

Katsuragawa  Hydro-Electric  Co.       ...  800,000  400,000 

Kinugawa  Hydro-Electric  Co 1,350,000  993,000 

City  Electric  Bureau 950,000  950,000 


£9,300.000      £6,083,000 

The  amount  of  capital  raised  in  connection  with  the  organisation 
of  new  electrical  companies  and  the  extension  of  old  concerns  in 
Japan  during  the  first  half  of  the  current  year  amounted  to 
£3,499,700,  an  increase  of  £2,194,200  over  the  corresponding  six 
months  of  1912. 

The  Keisei  Electric  Railway  Co.  is  paying  a  dividend  of  5  per 
cent.,  out  of  a  net  profit  of  £3,222. 

Continental. — France. — A  new  company  has  just  been 
formed  in  Paris  (23,  Rue  de  Rome)  with  a  capital  of  £50,000  and 
the  title  La  Societo  des  Acieries  Electriques  de  Paris  et  de  la  Seine. 

Switzerland. — La  Societe  Electro-Metallurgique  des  Precedes 
Paul  Girod,  of  Neuchatel,  is  being  reorganised.  The  present  capital 
of  £480,000  is  being  written  down  to  £288,000,  and  new  shares 
issued  to  bring  it  back  to  the  original  amount. 

The  Gesellschaft  Brown-Boveri  Co  ,  of  Baden,  reports  a  gross 
profit  of  £298,000  for  the  last  financial  year,  as  compared  with 
only  £225,730  in  the  preceding  12  months.  The  dividend  is  being 
increased  from  7  to  8  per  cent.  It  is  also  proposed  to  increase  the 
capital  of  the  company  from  £1,120,000  to  £1,280,000. 

Crompton  <fc  Co.,  ltd.— Mr.  E.  Reeves,  the  liquidator, 

announces  that  the  company  having  gone  into  voluntary  liquidation 
for  the  purpose  of  reconstruction,  the  short  term  notes  of  the  old 
company  are  now  repayable.  Bearers  will  be  entitled,  on  presenta- 
tion of  their  notes  (before  July  31st),  to  receive  payment  of  the 
principal  sums  due,  with  interest  from  May  1st. 

Blackpool  and  Fleetwood  Tramroad   Co.,    Ltd.— 

The  directors  have  declared  an  interim  dividend  at  the  rate  of  4 
per  cent,  per  annum. 


Tuesda;  Evenlngi 
Tfifi  markets  of  the  Stock  Exchange  have  regained  a  certain 
amount  of  buoyancy  by  reason  of  the  renewed  expectations  of 
peace  "  breaking  out "  in  the  Balkans.  Bears  began  to  buy  stock, 
and,  on  the  strength  of  this,  the  House,  as  a  whole,  assumed  a  more 
cheerful  complexion.  Business  on  behalf  of  the  general  public  was 
not,  however,  greatly  stimulated,  and,  in  view  of  past  experience, 
a  good  many  people  elected  to  wait  for  further  developments  before 
believing  the  Balkans  war  to  be  really  over. 

Money  Market  conditions  remain  easier,  but  the  best-informed 
quarters  look  for  no  fall  in  the  Bank  Rate.  The  idea  is  that  the 
current  minimum  will  remain  in  force  until  the  usual  autumn 
drain  for  gold  sets  in,  when  it  may  become  necessary  to  raise 
the  rate. 

Home  Railway  dividend  declarations  opened  with  the  announce- 
ment by  the  District  Company  of  2i  per  cent,  on  the  Second 
Preference,  against  2  per  cent,  this  time  last  year.  The  market 
regarded  this  as  somewhat  colourless,  and  the  price  of  Districts 
did  not  move.  The  Second  Preference  stock  has  not  yet  been 
issued  to  the  public  ;  it  is  all  held  by  the  Underground  Electric 
Railways,  and  the  full  rate  to  which  it  is  entitled  is  5  per  cent.  In 
Central  London  Ordinary  the  usual  3  per  cent,  has  been  declared  ; 
the  only  changes  here  are  rises  of  1  apiece  in  the  Ordinary  and 
Preferred  Guaranteed  Assented  stocks.  City  and  South  London 
Ordinary  gets  i  per  cent.,  as  against  H  per  cent,  a  year  ago,  but 
this,  of  course,  is  no  longer  quoted  separately.  The  London  Electric 
Ordinary  shares  will  receive  1  per  cent.  ;  the  4  per  cent.  Debenture 
stock  remains  at  92. 

Metropolitan  Consolidated  is  i  lower,  but  Great  Northern  and 
City  Preferred  shares  have  risen  5s.  to  2i,  which  is  supposed  to 
represent,  roughly,  the  equivalent  of  Metropolitan  Railway  stock, 
to  which  holders  will  be  entitled  when  it  is  exchanged  for  the 
shares.  London  and  Suburban  Traction  4i  per  cent.  Debenture 
stock  dropped  back  to  70,  holders  being  apparently  frightened  by 
the  recently-advertised  misfortunes  that  have  befallen  tramway 
enterprise  in  London.  London  United  Tram  way  c  Debenture  is  a 
point  lower  at  58  for  a  similar  reason.  The  London  General 
Omnibus  Company  announces  a  dividend  of  8  per  cent,  actual, 
but  Underground  Electric  Railways  "A"  shares  eased  cff  a  little. 
The  £10  shares  remained  at  3  J,  while  the  4  J  per  cent,  bonds,  on 
publication  of  the  'Bus  Company's  figures,  rose  2  to  99.  A  new 
comer,  Greater  Omnibus  Services,  Ltd.,  has  appeared  this  week, 
with  a  prospectus  that  aroused  a  good  deal  of  criticism.  The 
appeal  to  the  public  was  ba?ed  in  no  small  measure  upon  the 
success  of  the  London  General  Omnibus  Company. 

Changes  amongst  London  Electricity  Supply  shares  take  the 
form  of  two  small  falls  in  Preference  issues,  and  i  rise  in  West- 
minster Preference.  City  5  per  cent.  Debenture  rose  1.  Edmund- 
son's  Debenture  is  a  point  lower.  Hove  f hares  are  up  58. 
The  market,  as  a  whole,  lacks  interest,  and  business  has  fallen  away 
to  retail  proportions.  Electric  Construction  Preference  are  g 
higher,  at  2  middle.  British  Westinghouse  4  per  cent,  Debenture 
shed  1,  which  was  gained  by  the  company's  prior  lien  Debenture. 
Babcock  &  Wilcox  shares  are  /„  easier.  Shareholders  are  inquiring 
in  what  way  the  Admiralty's  change  of  fuel  is  likely  to  affect,  if  at 
all,  the  Babcock  Company.  It  may  be  observed,  as  a  matter  of 
curiosity,  that  proprietors  in  some  of  the  colliery  concerns  are 
somewhat  perturbed  by  Mr.  Winston  Churchill's  speech  in  favour 
of  oil. 

Callender's,  ^  up  at  11,  may  be  sa'd  to  have  recovered  from  the 
slight  pressure  to  liquidate  the  deceased  account,  brief  reference  to 
which  was  made  here  last  week.  India-Rubber  shares  are  \  higher 
at  llf. 

There  has  been  some  recovery  in  Mexican  issues,  after  their 
long  and  severe  drop.  News  from  the  country  is  the  reverse  of 
reassuring,  but  it  is  contended  that  prices  have  had  such  a  slump  as 
discounts  to  a  large  extent  the  risks  that  remain.  Mexican  Tram- 
ways Sixes  are  again  2  points  down,  but  in  Mexican  Light  and 
Power  Preferred  there  is  a  rally  of  similar  amount,  and  the  slant  in 
the  price  of  the  Common  shares  has  been  stayed.  Rio  Tramway 
bonds,  too,  are  firmer,  the  Firsts  and  Seconds  both  going  up  J. 
British  Columbia  Railway  stocks  show  advances.  Shawinigan 
Water  Capital  stock  fell  1,  but  the  4i  per  cent.  Debenture  is  li  to 
the  good. 

Further  offering  of  Anglo- Argentine  Tramways  Second  Preference 
reduced  the  price  at  one  time  to  4^%,  from  which  there  was  a 
recovery  to  4{'r,,  leaving  the  shares  i^g  down  on  the  week.  The 
."  per  cent.  Debenture  at  97  is  J  better.  Manila  Bonds  have 
hardened.  Rangoon  Preference  fell  ].  Brazilian  Traction  remain 
at  88. 

The  revolution  in  China  caused  Eastern  Extensions  to  lose  J, 
the  group,  however,  being  hard  as  a  whole.  Eastern  4  per  cent. 
Debenture  rose  U  Globe  Preference  and  Western  Telegraphs  are 
both  i  down.  New  York  Telephones  continue  to  be  bought  with 
persistency  ;  another  point  advance  has  been  scored.  Telephone 
of  Egypt  Debenture  has  risen  i.  National  Telephone  Deferred, 
after  fluctuating  with  freedom,  settled  to  28^.  Renter's  remain  a 
weak  market.     The  shares  have  gone  back  to  9i  middle. 

Pending  the  declaration  of  the  dividend,  Marconis  kept  very 
close  to  .')|  J,  at  which  they  were  ^V  better  on  the  week.  The  terms 
proposed  for  the  new  contract  with  the  British  Government  are 
being  studied  with  lively  interest  in  the  market.  American 
Marconi's  went  up  a  little,  to  17s.,  but  soon  reverted  to  16s.  3d., 
and  in  Canadians  the  movements  have  been  equally  slight,  the 
price  at  the  moment  being  93.  6d,  buyers. 
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NAME. 


Boomemoath  9c  Poolei  Ordi    . 

Do.    44%  Fret 

Do,    Beoond  6  %  Pret. 

Do.    4i%  Deb.  Stock.. 
Brompton  &  EenBington,  Ord., 

Do.    7%0nm,  Pref.    .. 
Central  Electric  Bnpply,  4  %) 
Guar.  Deb.  J 
OhBiing  OroBB,  West  End  A  City 

Do,    44%  Cum.  Pref 

Do.     •'^Oity     Undertaking"! 
a  %  Onm.  Pref. ) 

Do.         Do.  4%  Deb... 
Ohelaea,  Ord 

Do.    4J%Deb 

Olty  of  London,  Ord.      .. 

Do,    6%0tmi.  Prel,   .. 

Do.    6%  Deb 

Do.    4i  %  Beoond  Deb. 
Connty  c^  London,  Ord... 

Do.    6%  Pref 

Do,    44%  Deb 

Do.    4{  %  Beoond  Deb. 
Edmondson'B,  Ord.         .. 

Do.    6  %  Onm.  Pref,    . . 

Do.    6%  Non-Gum.  Pref. 

Do,    44  %  First  Mort.  Deb, 
Folkestone 

Do.    6%  Onm.  Prel.   .. 

Do,    44  %  First  Deb.  .. 
Hove 


Stock 

or 
Share, 


10 

10 

10 

Btook 

6 

6 

100 

6 
6 


100 
6 
Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
£3 
6 
5 
100 
6 
6 
100 
B 


Dividends 
for 


1911 
6: 

6 

44 
10 
7 


6 
44 

«i 
4 

6 

44 

8 

6 

6 

44 


Nil 
Nil 

'i' 

6 
44 


1913, 
6 

«4 

10 
7 

4 

6+ 

♦4 
44 

4 
4f 

44 
9 
6 
6 

44 

6 

6 

n 


44 

6 

6 

44 
91 


Closing 
Qnotations 
.July  22od, 


94—  104 

8?-    9| 

104  -  loa 

9i  —  90 
8g-    9J 
8i-    6i 

94  —  97 

4J-    4| 
4i-    il 

8J-     4 

90  —  92 

94  —  97 
UA-  16 
12"—  IS 
114  -118 
98  —100 
104-  11 

in-  in 

102  —104 
98  —101 

4  —    4I  xd 

1|-    24 

80  -  8) 

44—    5 

44—    5 
90  —  93 

74-    8 


Rise 

Present 

+  or 

Yield 

FaU 

P.O. 

— 

«  a.  d. 

, . 

6  14    S 

4  12    4 

6  12  11 

4  13    9 

5  9    7 
4    0    0 

4    3    6 

6    6    8 

4  14    9 

6  12    6 

4    7    0 
4  17    7 

4  12    9 

5  \i    6 
4  12    4 

+ 

4 

4    4    9 

4  10    0 

6    9    1 
6    3    2 
4    6    7 
4    9    1 

Nil 

3    8    7 

„ 

5    8    5 

6    0    0 

6    0    0 

4  17  10 

+  i 

6  13    6 

NAME. 


Kensington  Sc  KnigblsbrldKe,  Ord 

Do.    4  %  Deb 

Kent  Bleo.  Power,  44  %  Deb,  . 
London  Electric,  Ord,    .. 

Do,    6  %  Pref 

Do.    4  %  F<rst  Mort.  Deb, 
Metropolitan 

Do.    44  %  Com.  Pref . . . 

Do.    44  %  First  Mort.  Deb. 

Do.    84  %  Mort.  Deb. .. 

North  Metropolitan  Power  Bop- ) 

ply,  6  %  Mortgages  (Red.)) 

Nottlng    Bin,   6  %  Non-Cam. ) 

Pref.  J 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%  Deb 

South  London,  Ord 

Do.    B  %  First  Mort,  Deb,    . . 
South  Metropolitan,  7  %  Pref.. . 

Do.    44  %  First  Deb,  Btook  . . 
Urban,  CJrd 

Do.    6%  Cum.  Pref 

Do.    44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%Oam.  Pret, .. 


Bloek 

DlTldeiids; 

or 
Bban. 

tor 

« 

1911. 

1 
1913. 

B 

9 

81 

Btook 

4 

4      ; 

Block 
1        B 

a 

44 

2i 

1        B 

6 

6 

Stock 

4 

4    1 

6 

4 

4t 

6 

* 

44 

Btook 

44 

4? 

Stock 

a 

84 

100 

• 

B 

10 

6 

6 

B 

n 

W 

6 

10 

lOf 

6 

7 

1 

100 

B4 

B4 

4 

6 

6 

100 

6 

6 

1 

1 

7 

100 

44 

**l 

£^ 

Nil 

Nil 

E 

3 

3     ' 

100 

44 

44 

6 

10 

10 

B 

44 

44 

CbMiiK 

Bto! 

Qnotatiofw 

+  or 

Joly  asoa. 

ffUl 

7t-    71 

90  —  98 

74  -78  xd 

•  • 

!i=!j 

-1 

88-91 

%-% 

-'1 

96  -  9) 

m-  814 

Od  -101 
Qi      ini 

Tleld 
9^ 


H 

9 

74 

8i 
99 
li 


! 

n 

88 
84 
6i 


Ma. 


+  4 


d. 
a 
0 
s 
9 
1 
0 
4 
0 
1 
0 


<  19    0 

fi  14    8 


6 

13 

9 

5 

11 

1 

4 

18 

8 

4 

1 

n 

7 

7 

8 

6 

1 

0 

6  17  11 

4 

10 

•  • 

6 

B 

3 

8 

6 

1 

a 

4 

5 

9 

COLONIAL   AITD   FOBEI^N   ELECTRICITY   SUPPLY   AND   POWER. 


A  lelalde,  6  %  Piet. 
Ca'cntta,  Ord 

Do.    6%  Pref 

C  ilgary  Power,  1st  Mort,  Bd8, 
C  inadian  Oen.  El.  Com, 

Do.    7%  Pref 

Cordoba  Lt.,  Power  andT.,  Ord 

Do.    B%Deb 

Elec.  Lt.  and  P.  of  Cochabamba,  1 

S  %  Bonds  I 

Elec.  Snpply  Victoria,  6  %  1st ) 

Mort.  Deb.  / 

Eleo.  Dev.  Ontario,  6   %   Ist) 

Mort.  Bonds  j 

Kalgoorlie  Eleo.  P,  and  L.,  Ord. 

Do.    6%  Pref 

KaminlBtlqalaPower,6%  G.  Bs. 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6  %  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Oo,    6  %  1st  Mort,  Gold  Bds, 


6 

6 

6 

6 

84 

84 

6 

6 

6 

100 

6 

6 

8100 
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7 

$100 
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7 

1 

y 

6 

100 

6 

5 

100 

6 

6 

100 

6 

6 

8600 

6 

6 

10/- 

Nil 

.. 
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6 
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8500 

5 

6 

6 

Nil 

,  , 

100 

6 

6 

,  , 

B 

6 

8100 

4 

41 

$100 

1 

7 

•  • 

6 

6 

B  —    5i 

6  14    8 

7-7* 

6  13    4 

H-    5i 

•• 

4  15    3 

91  -  9S 

5    7    6 

108  -112 

6    5    0 

118  -123 

5  13  10 

1-     H 

6    8    1 

t34  -  P5i 

6    4    9 

90  -  92 

6  10    6 

87*-  904 

5  10    6 

92  —  94 

5    (■>    5 

s^ —      ^ 

Nil 

99  -101 

9  12    0 

4  19    0 

n-  If 

,  , 

103  —106 

4  14    4 

71  -  77 

6    9  10 

57  —  fl  xd 

0  11    2 

92  -  '.7 

42 

7    4    4 

87  -  90 

6  11     1 

Monterey  BIy.  Light  i  Power,  1 

5  %  Ist  Mort.  Deb.  j 

Montreal,  Lt.,  H.  and  Power   . . 

Northern,  Lt.,  Power  and  Coal, ) 

6  %  Ist  Mort.  Bonds  / 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      . . 
Do.    6  %  Deb.  Stock    . . 
Roy.  Elec.  Co.,  Montreal,  44  % ) 

1st  Mort.  Deb.  j  | 
Sbawlnigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Orui  Lt.,  P.  and  T.,  B  %  t 
1st  Mort.  Deb.  j 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  I 


100 

B 

B 

$100 

B 

W 

8500 

6 

6a 

Stock 

10 

10 

Do. 

6 

6 

Do, 

B 

6 

100 

44 

44 

!  tioo 

6 

e4 

'  8500 

6 

6 

Stock 
Do, 

a 

4, 
44 

100 

6 

6 

1 

Hid. 

I7id. 

100 

6 

6 

76  - 

310  - 

15  - 

207  - 
102  - 

97* 

100  - 

123  - 

1014- 

t9  - 

97  - 

9"4- 

ti- 

106  - 


79  xd 

-320 

•• 

-  35 

■317 

.. 

-107 

, , 

-  994 

.. 

■103 

.  * 

-127 

—1 

-1C64 

,  . 

102 

+  14 

■100 

924 

.. 

•   ii 

106 

.  a 

6    6    7 
4    1  10 


4    8 
6    9 

4  19 


4    8    8 


4    6  8 

4  14  0 

4    8  3 

4  10  0 

(    8  1 


5  U     1 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Cap 


A  naton  Telegraph 

Do,    6  %  Deb.  Red.     . 
A  nerioan  Telep.  &  Teleg, 

Do.    Collat.  TruBt 
A  iglo-Amerioan  Telegraph 

Do,    6  %  Pref 

Do.    Def 

A  iglo  •  Portuguese   Tel.,  6 
Mort.  De 

Cclli  Telephone 

Commercial  Cable,  Stlg. 4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W,  India  Cable,  44  %) 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord,  Stock 

Do.    84  %  Pref,  btook. . 

Do,    4%  Mort.  Deb 

S-HRtern  Extension 

Do.    4%  Deb 

East  and  B.   Africa  Tel.   4  %  I 
Mt.  Db.  Mauritius  Sub.  f 
globe  Telegraph  and  Trust 

Do,    6%  Pref 

<}real  Northern  Telegraph       , 
Indo-European  Telegraph 
laackay  Companies  Common  , 

Do,    4  %  Cum.  Pref.    .. 
Uaroonl's  Wireless  Telegraph 

Do.    T.%  Cum,  Partic,  Pref, 


10 

Btook 

8100 

$1000 

Stock 

Do. 

Do. 

100 

B 

Stock 

10 

10 

6 

6 

10 

100 

Stock 

Do. 

Dc. 

10 

Stock 

26 

10 
10 

10 
35 

81G0 

8100 
1 
1 


4 

44+ 

6 

6 

8 

8 

4 

4 

8 

8 

6 

6 

80/- 

30/- 

6 

6 

7 

8 

4 

4 

6 

6 

10 

10 

4 

4t 

10 

10 

6 

4 

44 

44 

7 

7t 

84 

84 

4 

4 

7 

7 

4 

4 

4 

4 

6 

M 

6 

6 

18 

20 

13 

13 

6 

6 

4 

30 
17 

4 

6|—    78 
93*-  9fA 

129"-132 
110  —  92 
GO  —  63  xd 

1074-108^  xd 
2Si-  23^ 

104  —106 

83  —  85 
84-    9* 

165-  ItiJ 
8*-    8J 

fi-     65 

98  —100 

1244-1274  xd 
78*-  7t.*  xd 
92'—  94" 
Hi-  12:-^  xd 
91  —  9a 

;.9  - 101 

m-  114 

11 «-  12g 
80  —  83 
55  —  57 
80  —  83 
67  —  70 
38  -  3? 
23-  84 


+  4 
+  1* 
-  k 

+   4 

-'i 


6    3 

0 

6    4 

9 

6    1 

3 

4    7 

0 

4  15 

3 

6  10 

6 

6    6 

4 

4  15 

3 

5    2 

6 

4  13 

7 

6    6 

4 

5  1» 

4 

6    6 

8 

6  18 

0 

5  18 

6 

4  10 

0 

6  9  10 
4  13  9 

4  6  1 

5  18  3 
4  6  0 

3  19  3" 

6  8  9 

4  14  1 

6  5  0 
6  14 
6  0 

5  14 

6  6 
6  8 


Monte  Video  Telephone,  Ord. .. 

Do.    6  %  Pref 

New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Paciflo  and  European  Tel.,  4  %  ) 
Guar,  Debs.  J 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  ) 
Deb,  Red.  i 
United  River  Plate  Telephone 

Do.    r%Cum.  P^ef.    .. 
West  Coast  of  America  . . 

Do.     4  %  Debs.,  1  ♦t     ,6001 
guar,  by  Braz,  Sub.  Tel.  j 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  Snd  Pref, 

Do.    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg,  Bonds 


1 

6 

6t 

1 

B 

B 

100 

44 

44 

1 

B 

10 

1 

6 

6 

Stock 

i 

« 

Do. 

i 

« 

10 

10 

10 

Cert. 

6 

6 

Stock 

4i 

44 

B 

8 

8t 

e 

B 

B 

84 

94 

•  • 

100 

« 

« 

10 
10 

5' 

'I 

10 

6 

6 

100 

B 

B 

10 

7 

7f 

1  stock 

4 

i 

11000 

44 

44 

98*-  994 

li^-  m 
14-  ij 

P»  -  81 
96  —  98 

124  -127 
95  —  97 

64-    7 
6-64 
lA-  W, 
93  —  86 

24-    tg 
94-  10 
94—  10 
99  —101 

123  -  las 

904-  934 
90  —  98 


+   1 


B  6 
6  14 
4  10 
6  8 
4  16 
4  10 


-1-14    18 

—  I    10    6    2 
..       4  14    6 

-1-4     4  13    9 


6  14  4 
4  110 

4    3  4 

4    1  8 

4  15  8 

6    0  0 

6    0  0 

4  19  II 

6    8  9 

4    6  6 

4  16  9 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


a  Paid  in  deferred  interest  warrants. 


t  Interim  Dividend. 


Sb.  In  Fonded  Dividend  Certs. 


CONTiNVED    ON    NEXT    PAGE. 
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SHARE    LIST    OF    EUSCTBIOAL    OOVLPAJXmS.-CContinved.) 

ELECTRIC   RAILWAYS   AITD   TRAMWAY  8.— HOHE. 


HAMB, 


Bath  Trams,  Pref,  Ord 

Do.    6%  Pref 

Do.    4i%Deb 

Brit.  Bleo.  Trao,,  6  %  Pref,     . . 

Do.        Do.  Deferred 

Do.  6%Cum.Pr'f 

7"o  Non-Cum.  Pr'f. 
5%Perp.  Deb.      .. 
44  %  fhid  Deb. 
Central   London  Railway,  Ord. 

Do.    Gtd.  Assented    . . 

Do.    Pref. 

Do.    Gtd.  Assented     .. 

Do.    Def 

Do.    Gtd.  Assented     .. 

Do.    4  %  Deb 

City  ft  B.  Liondon,  6  %  Pref.,  1891 

Do,        Do,         1896    .. 

Do,         Do.         1901    .. 

Do,         Do.         1908    .. 

Do.    4%  Deb 

Great  Northern  &  City,  Pr'f.  Ord 
Eastings  Trams,  6  %  Pref. 

Do.    44%  Deb 

ele  of  Tbanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

riancaBhire  United,  6  %  Deb.  .. 
London  and  Suburban,  Ord.    . . 

Do.         Do.      5  %  Cum.  Pref. 

Do.         Do.     4*  %  1st.  Deb. 


Do. 
Do, 
Do, 
Do. 


Btook 

or 
Share, 


1 
I 

100 

too 

100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

vo 

100 

100 

100 

10 

1 

100 

6 

100 

100 

1 
1 

100 


DlTtdendB 

for 

1911. 

191Q. 

Nil 

Nil 

5 

e 

4J 

•  • 

4J 

•  • 

•  ■ 

6 

•  • 

6 

,  ^ 

3 

R 

6 

44 

4i 

3 

3 

4 

4 

'2 

2 

4 

4 

6 

6 

e 

6 

6 

6 

6 

6 

4 

4 

Nil 

Nil 

6 

6+ 

^ 

ih 

a| 

n 

4 

4 

6 

6 

Vj 

Olosing 

Rise 

Present 

Quotations 

+  or 

Yield 

July  22nd. 

Fall 

P.O. 

£  B.  d. 

A-    A 

M  -    M 
72  -  77 

•  • 

•  • 

Nil 
6    3    0 

,  , 

6  17    0 

8  —  10 

,  , 

,  , 

34-    5* 

,  , 

,  . 

78-81 

,  , 

7    8    2 

38  —  41 

,  ^ 

7    6    4 

90  —  93 

^  , 

B    7    6 

73  -  77 

,  , 

B  17    0 

75-77 

,  , 

3  18    0 

80  -  82 

+  1 

1  18    9 

80  —  82 

4  17    7 

82  -  84 

+  1 

4  15    3 

75  —  77 

,  , 

2  12    0 

77  —  79 

,  , 

6    13 

t.7  —  99  xd 

,  , 

4    0  10 

101  -103 

^  , 

4  17    1 

100  —109 

4  18    0 

99  -102 

4  18.  0 

99  -1(32 

,  , 

4  18    0 

92  —  94 

,  ^ 

4    6    1 

2i-    23 

+  i 

Nil 

li-   M 

7  13    7 

6i-  73 

6    8    3 

2i-    21 

,  , 

4  15    3 

73  —  78 

,  , 

6    2    7 

76  -  78 

^  ^ 

6    8    2 

it      If 

,  , 

,  , 

.  . 

65'-  75' 

-24 

6    0    0 

HAMB. 


London  Eleo.  Rail w'ys,  4  %  Deb. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Kailway  Oonsol, . . 

Do.    Surplus  Lands    .. 

Do,    84%  Deb 

Do.    84%  Pref 

Do.    84  %  Con.  Pref 

Metropolitan  Distrlot  Ord, 

Do,    6%  Deb 

Do,    4%  Deb 

Do.    4%  Prior  Lien    .. 

Do.    44%  First  Pref 

Do,    84%atd 

Metro.  Bleo.  Trams,  4}  %  Deb. 

Do,    6%  Deb 

Potteries,  Ord 

Do,    6%  Pref 

Do,    44%  Deb 

Boutb  Metro,  Trams,  6  %  Pref, 

Do.    4%  Deb 

Underground    Bleo,    Railways 

Do.    "A" 

Do.    6%  First  Cum.  Inc.  Deb 

Do.    44%  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    4i  %  Deb 


Stock 

or 
Share, 


* 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
6 
6 
100 


DlTldends 
for 


1911. 


Nil 
8 


44 


1919. 
4 
4 

5! 


81 


Nil 
6 
4 


44 
6 

6 


6 

6  t 

8f 
4i 


Closing 

Rise 

Quotations 

+  or 

July  22nd. 

Fall 

91  —  93 

•  • 

66  -  60 

—1 

46J-  46i 

-4 

61  -  63 

83  —  85  Id 

,  , 

83  —  85 

78  -  80 

,  , 

32J-  33J 

136  -139 

,  , 

92  -  94 

,  ^ 

95  —  97 

,  , 

83  —  85 

,  , 

75  —  77 

,  , 

84-88 

,  , 

914-  944 

•  • 

^-    J| 

sfcsJ' 

•• 

i-    i 

,  ^ 

63  -  68 

,  . 

88-    31 

•  • 

1-      4 

-^ 

108  —110 

98  -100 

+2 

894-  904 

•  • 

Bil^3i| 

•  • 

81  —  85 

Preaent 
Yield 

P.O. 


t  s.  d, 
4  6  0 
6  13 

3  10 

4  7 
4  2 
4  2 
4    6 

Nil 
4  6 
4    5 

4  2 
6    6  11 
1  10  11 

5  2    3 

6  6  10 


7  5  6 
6    6  0 

8  0  0 

5  17  8 
NU 
NU 

6  9  1 
4  10  0 
6  12  7 

Nil 

3  18  8 
6    6 


0 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo- Arg.  Trams,  lat  Pref.     .. 

Do.    9nd  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6  %  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  S.  A  Trams,  Pref. 

Do.    44%  Deb 

Do.    6%  2nd  Deb 

Brazilian  Traction  Light   and  1 

Power  / 

Brisbane  Trams  InTt,,  Ord,     .. 

Do,    5%  Pref 

Do.    44%  Deb 

B.  Oolnmbia  Bleo.  RIy.,  Def.    . . 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do,    44  %  1st  Mort.  Deb.      .. 

Do,    44  %  Vancouver  Deb.   .. 

Do,    4|%  Con.  Deb 

OalcDtta  Trams,  Ord,      ..        .. 

Do,    6%  Pref 

Do.    44%  Deb,  .... 
Oape  Blectric  Trams       . .        . . 
City  Bnenos  Aires  Tnms  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  i  Lt.,  6%  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Kalgoorlie  Eleo.  Trams  ..        .. 

Do.    6%  A  Deb, 

Do.    6%BDeb. 


6 
6 

§ 

n 

100 

4 

4 

-  100 

44 

44 

ICO 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

•  . 

6+ 

6 

8 

8 

6 

6 

6 

100 

4* 

44 

lOU 

8 

8t 

100 

6 

6 

100 

6 

6 

40 

44 

41 

100 

44 

44 

100 

4| 

4^ 

6 

7 

6t 

6 

6 

6 

100 

n 

44 

1 

5 

6 

6 

6t 

100 

4 

4 

100 

6 

6 

11000 

6 

6 

1 

NU 

,  , 

100 

6 

6 

100 

6 

8 

4|-     5 

•  • 

6  10    0 

4,^,-     4tV, 

-t'r 

6    3  11 

904-  924 

4    6    6 

944-  S64 

,  , 

4  13    3 

S6  —  98 

H 

tf 

6    2    0 

99  -101 

4  19    0 

11  -  114 

6    4    4 

94  -  96 

4  IS    9 

96  -  99 

6    1    0 

87  — E9 

6  14  10 

6|-    7i 

6    8    6 

41-    54 

4    8  11 

97  —100 

4  10    0 

123  -128 

42 

6    6    0 

111  —116 

+  1 

6    3    5 

1024 -1054  xd 

+  14 

4  14    9 

100  -103 

4    7    6 

100  -102 

4    8    8 

95  -  97 

4    7    8 

Bi-    64 

6  14    3 

gil—  984 

4  18    9 

4  11    5 

'4-^ 

6    8    1 
4  10  11 

92  —  97 

4    2    6 

904-  944 

6    5  10 

944-  984 

5    1    6 

^-     A 

NU 

85  -  90 

6  11    1 

26-35 

■  ■ 

La  Plata  Bleo.  Trms,  Ord . 

Do.    Pref 

Lisbon  Bleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„  Eleo.  Tr.(l»04),  Deb.  .. 
ManaoB  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Oen.  Con.  6  %  Bonds    . . 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Perth  (W.A.)  Bleo.  Tr.,  Ord.   .. 

Do.    6%lBt.  Deb 

Rangoon  El.  Tr.  &  Snp„Pref, .. 

Do,    44%  1st  Deb 

Riode  Janeiro  Trams,  1st  Mort, ) 
6  %  Bonds  ; 

Do.  6  %  Mort.  Bonds 
Sao  Panlo  Tram,  Lt.  and  P. ) 
6  %  1st  Deb,  / 
Singapore  Trams,  6  %  Deb,  . . . 
Southern  Bl.  Tr.  B.A.,  6  %  Deb, 
Un.  Bleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Bleo.  Rly.,  44  %  Deb. 


1 

NU 

1 

6 

1 

6 

m. 

1 

6 

6 

100 

6 

6 

5 

6 

100 

6 

6 

100 

6 

6 

91000 

6 

6 

$100 

7 

7+ 

,  , 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

6 

1 

6 

64 

100 

6 

6 

6 

6 

6 

100 

4i 

44 

.. 

6 

6 

100 

6 

6 

$600 

6 

S 

100 

6 

6 

100 

6 

6 

6 

T 

7 

e 

6 

6 

100 

6 

6 

100 

44 

44 

S3—  lA 

l.A-  ljl 

1  —  ll 

91  —  96 

4J-    5J 

101  -103 

874-  904 

99  —  101 

+  4 

89  —  92  xd 

89  —  92  - 

67  —  90 

-2 

6-64 

4i-    5'' 

98  -100 

Ik-  n 

1024-1054 

6—54 

-i 

95  -  97 

•  a 

97-99 

+  1 

914-  934 

+  4 

99  — 101 

85  —  89 

96  -  98 

4|-    45 

41-    Bi 

97  -100 

+  4 

984-1014 

•  • 

16 
9 


4  16 

5  4 


7  12 

6    8 


6  13 

7  13  10 
6    0    0 

5  0 
4  0 
4  14 

6  9 
4  12 


5  10 

6  7    0 
4  19    9 


6  12 

6  a 

7  3 

5  17 

6  0 
4    8 


MANUFACTURING  COMPANIES. 


Aron,  Ord,   ..        ..        .. 

Do,    6%  Pref 

Babcook  &  Wilooz 

Do,    Pref. 
British  Aluminium,  Ord, 

Do.    6  %  Cum.  Pref.  . . 

Do.    6  %  Prior  Lien  Debs. 

Do.    Deb.  Stk 

B..I.  ft  Helsby  Cables 

Do.    Pref.  ..        .. 

Do.    Deb 

Briuah  Thomson-Houston,  Deb 
British  Westinghouee,  Pref, 

Do.    Deb 

Do.    6%  Prior  Lien    .. 
Browett,  Lindley,  Ord.  . . 

Do.    Pref 

Brush,  7%  Pref 

Do.    6  %  Prior  Lien  Deb. 

Do.    44%  Deb   .. 

Do,    44  %  Second  Deb. 
Callender's  Cable  ..        .. 

Do.    Pref.  ..        .. 

Do.    Deb 

Oastner-Eellner    ..        .. 

Do.    Deb...        ••       •• 


100 

100 

5 

6 

100 

100 

8 

100 

100 

1 

1 

9 

100 

100 

100 

6 

6 

100 

1 

100 


6 

8 
98 

6 
NU 

Nil 

6 

6 
10 

6 


NU 
6 

'4 

16 
6 

44 
90 
44 


6 

16 

6 


6 

6 

10 

6 

Nil 
4 


Nil 
6 

16 
6 

44 
20 

44 


A-    J?xd 
If-    15  xd 


1 


li- 

1=  . 

91  —  94 
83  —  86 
74-  8 
Bi-  61 
99  — 1C2 
97  —  99 

64  —  68 
100  —103 
2/-  -3/. 
4/6  — 6/. 
0-      i 
704-  754 
88  —  48 
23  —  27 
log-  Hi 
4ii-    5^s 
S6  —  99 

38-    31 
103  —106 


■  • 

7    7    8 

,  , 

7    2    6 

-^ 

6    5    7 

•• 

4    7    3 

.. 

,  . 

, , 

5  17    2 

,  , 

6    4    2 

5  16    3 

•  • 

6    5    0 

•  • 

4  14    1 

•  • 

4    8    3 

, , 

4  11    0 

,  , 

NU 

-1 

5  17    8 

+  1 

5  16    6 

^  , 

NU 

,  ^ 

NU 

,  , 

Nil 

,  , 

6  12    5 

10    9    4 

•  • 

16  13    4 

+  i 

6  U  10 

4  18    9 

,  , 

4  10    6 

,  , 

6    6    8 

4    4  11 

Crompton  &  Co.    ..       .. 

Do.    Deb...        ••        •• 
Dick,  Kerr 

Do,    Pref. 
Bdison  &  Swan,  A,  £8  paid 

Do,    folly  paid  .. 

Do,    4%  Deb 

Do.    6  %  Second  Deb. 
Blectric  Constrnotion    .. 

Do.    Pref 

Greenwood.^  Batley,  Pref, 

Do.    Deb 

General  Electric,  6%  Pref, 

Do,    Deb 

Henley's,  Ord 

Do,    Pref 

Do,    Deb 

India-Rubber,  G,  &  T.    . . 

Do,    Pref, 
Telegraph  Oonstruotion.. 

Do.    Deb 

WUlans  &  Robinson 

Do.    Pref.  ..       .. 

Do,    Deb •• 


100 

6 

6 

1 

6 

Nil 

1 

6 

6 

6 

Nil 

•  • 

6 

NU 

,  , 

100 

4 

4 

100 

6 

6 

9 

3? 

6 

9 

1 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

16 

15 

6 
100 

S 

3 

10 

'4 

10 

6 

6 

19 

174 

20 

100 

4 

4 

1 

Nil 

•  • 

B 

NU 

•  • 

100 

4 

4 

644-  694 


1^    l| 

58  —  62 

65  —  70 
U-    li 
Jg-    24 
74—   b 

99  —  94 

9|-  104 
89  -  94 
12  —  12J 

4|—    6 
994-1014 
Hi-  12i 

9  —  10 
844-  B64  xd 
95  —  97 

66  —  67 


+  i 


+  i 


8    8    0 

7  is  10 
NU 
Nil 

6  9    1 

7  9  10 

7  6  6 
6  11  9 

8  6  8 
6  4  9 
6  14  3 
4  6  1 
6  17  8 
4  10  0 
4  B  B 
6  2  6 
6    0  0 

6  11  7 
4    9    6 

NU 
Nil 

7  0    4 


'*'  UnieES  otherwise  stated,  all  shares  are  fally  paid. 


f  Interim  dlTidend. 
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EXPORTS  AND  IMPORTS  OP  ELECTRICAL  GOODS  DURING  JUNE.  1913. 


Although  the  export  total  for  the  month  of  June — amountinfj  to 
practically  half  a  million  pounds — waa  considerably  lower  than  the 
figrure  recorded  in  the  previous  month,  viz.,  £6:58,271,  yet  the 
{general  business  of  June  (excluding  telegraphic  exports),  reached  a 
somewhat  higher  level. 

Electrical  machinery  and  battery  exports  improved,  but  cable 
exports  fell  away  considerably,  as  also  to  a  small  extent  did  the 
telephonic  and  certain  other  sections. 

The  imports  for  the  month,  valued  at  £21  l,2r)6,  also  show  some 
falling  off   as    compared   with   the    May   figures.      In  this  case, 


decreases  were  fairly  generally  distributed,  but  most  marked  in  the 
case  of  the  machinery  sections  ;  exceptions  to  the  rule,  howerer, 
were  telegraphic  and  telephonic  importn.  which  added  Home  £14,000 
to  the  May  totaL 

The  re-exports  reached  £26,30(,  a  figure  which  compares  some- 
what badly  with  the  £34,.'>''.9  recorded  in  the  previous  month. 

India  was  our  most  prominent  customer  daring  the  month,  with 
Canada  not  far  behind  ;  South  America,  Australia,  China  and  Japan 
were  also  well  represented.  Germany,  as  usual,  was  the  leadinir 
importer  into  this  country,  and,  amongst  the  others,  Canada  wm 
represented  for  a  considerable  value. 


Begistered  Exports  of  Biitlsb  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


Destloation  of  exports  and  oonntry  consigning 
Imports. 
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Russia,  Sweden,  Norway  and  Denmark 
Germany  ...         ...         ...         ...         ... 

Netherlands,  Java  and  Dutch  Indies 
Belgium  ...         ...         ...         ... 

France  ....         ...         ...         ...         ...         ... 

Portugal 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 

Switzerland,  Italy  and  Austria-Hungary  ... 

Greece,  Roumania  and  Turkey 

Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines,  Cuba,  &c.  '. 

Canada  and  Newfoundland  ...         ...         ... 

British  West  Indies  and  British  Guiana     . . . 

Mexico  and  Central  America  

Uruguay  and  Paraguay         

oniie      •••         •*•         •*•         t..         •.•         ... 

j}r  azix    .«•         ...         ...         «.•         ...         ... 

Argentina         ...         ...         ...         ... 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  North  Africa  and  Persia       

British  West  Africa 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope , 

i^  8i  uctX        •••  •«•  •••  •••  •••  ••» 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa     ... 


£ 

2,016 

2,971 

778 

377 

214 

257 

2,412 

1,358 

177 

61 

504 
996 
130 
2 
131 
152 


£ 

144 

979 

1,229 

426 

249 

2,426 

40 

42 

457 


10,555 

"'38 
128 


•  •• 

•  *• 

•  •• 

•  •• 


•  •• 


China  and  Siam 
Japan  and  Korea 
India     ...         ... 

Ceylon  

Straits    Settlements,    Fed.     Malay    States, 

Brit.  Borneo  and  Sarawak  

Hong  Eong     ' 


West  Australia  

South  Australia 

Victoria  

New  South  Wales       

Queensland       

Tasmania         

New  Zealand  and  Fiji  Islands 


•  •• 

•  •• 


459 

1,346 

3,808 

2,941 

294 

157 

1,837 

144 

20 

518 

2,148 

60 

2,372 

1,091 

786 

5,170 

246 

31 

99 

921 

1,518 

8,397 

350 

66 

5,549 

7,135 

758 

178 

Total,  £ 


620 

699 

814 

1,216 

97 

397 

501 

942 

1,515 

4,699 

903 

16,208 

549 

137 

36 

38 

994 

3,950 

38,809 

73,154 

£ 

468 
41 
93 

201 
3,638 

140 

324 

20 

33 

153 

347 

26 

11 

6 

2,290 

673 

74 

173 

76 

398 

322 

611 

67 

70 

1,130 

1,081 

2,064 

321 

784 
37 

126 
623 
349 
704 
44 

801 


18,317 


£ 

154 
27 
11 


82 

22 

150 

224 


461 
36 

163 

65 

40 

1,034 

69 

99 

27 

938 

1,631 

388 
66 


293 

22 

2,388 

40 

227 


662 

343 

1,261 

999 

38 

966 


£ 
2,912 
619 

154 


275 
32 


35 
10 


173 
615 


£ 

151 

9 

24 

2 


290 
19 

115 

22 

3,402 

180 

18 

208 
187 
584 


12,826 


d» 

... 

801 

70 

58 

•  •  • 

•  •  • 

556 

18 

1,477 

203 

214 

•  •  • 

148 

26 

103 

•  •• 

1,571 

•  •  • 

1,980 

343 

1,383 

•  •• 

56 

86 

837 

... 

431 

•  •• 

73 

•  •  • 

109 

76 

175 

119 

1,873 

•  •• 

209 

42 

732 

6,635 

1 

17,208 

£ 
8,196 
3,000 

834 
2,330 
7,239 

203 
7,313 
1,541 

257 

215 

861 

11,691 

244 

4,770 

48 

3,570 

4,875 

17,048 

1,080 

2,602 
49 
6,251 
2,647 
1,164 
852 
1,648 

1,532 

18,856 

24,183 

641 

6,455 
541 

941 
714 

4,870 
8,860 
6,091 


4,230 


168,442 


£ 
140 


25, 

1,680 

15 

.34 

6 


2,620 

2,711 

5,266 

5 

50 


69 

57 

1,074 

163 

7 

519 

2,573 

204 

27 


1,440 

763 

2,146 

98 

678 


I 
i 

15, 

53 

12. 

4 

58 
78 


£ 
2i 
88 
52 
8 
95 
13 
29i  171 
..   291 


22,370 


31 
32 

26 

1?,679 

22 

195 

184 

1,129 

1,732 

60 

90 

203 

192 

1,749 

107 

673 

73 

499 

3,216 

80 

121 
22 

445 

44 

787 

'  579 

5 

•  ••• 

427 


11 
22 


15 


120 
22 
30 

119 


38 
6 


243 


101 


25,640 


1,466 


10, 
... 
121 
765 
529 
428 

90 

18 
1,253 

75 


2,335' 

11 

42 

6i 

855 

2,91.'! 

7,417' 

129 

207 
179; 
5 
3,61 3| 
148: 
2181 
921 


£ 

2,724 

338 

827 

382 

5.000 

56 

7,047 

8,087 

3,385 

377 


I 


3, 


37 
r66 


256 

111 

9,326 

5,251 

235 


503 
.  76 

104 

2,335 

94 

367 
1,291 


£ 

16,952 
8,125 
3,981 
4,674 

l'^,4.-,3 
1,299 

20,309 

11,7.38 
5,326 
1,611 

1,637 

46.2.57 

649 

5,119 

980 

17,002 

21.406 

41.472 

1,896 

6,614 
1.205 
10,652 
17,329 
8,942 
3,069 
5,915 


1,131  9,548   25,200 

•  ••  I  •••   I  Zo^o  t  o 

1,0781  3,400  I  53,555 

196!  134   2,608 


2,863  2,794 
204    10 


51 

342! 

946 

1,290 

6 

9 

9,364 


39,825 


321 

90 

6,398 

200 

433 


75,303 


16,614 
3,275 

3,013 

5,058 

15,.^31 

40,079 

7,377 

83 

22,617 


499,995 


Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 


wermauy            ... 
Holland 

Belgium 
France  

Switzerland 

Italy      

Austria-Hungary 
United  States ... 

Canada 

Total,  £ 


Various  countries,  mainly  as  above 


•  •  • 

8 

19,953 

3,232 

6,187 

162 

800 

1,270 

198 

36 

3,160 

10 

379 

... 

787 

1,394 

31,464 

6,102 

14 

8,983 

513 

131 

362 

5 

450 
3 


... 

•  •• 

,097 

2,354 

397 

...     i 

21 

2  1 

199 

722 

2 

433 

4 

164 

•  •  a 

186 

46 

•  •• 

8 

,070 

3,565 

4,51(>       ...    I      758  ! 
38,208    4,069     2.695      7,055 
180        


185 
250 
251 


3,559 
2,514 
2,5  IS> 

940       ... 
68       ... 
7,61l!21,582 


297 
166 


62 
309 


59,935;26,517     4,287 


276 

3,756 

64 

198 
338 


^,074 

13,495 

8,567 

104,645 

1,090 

5,033 

17.:>66 

1,338 

11,564 

124 

4.2S1 

141 

4,343 

324 

1.645 

8,554 

45.221 

6,t;22 

6,S10 

11,686        38,777 


Additional  imports  :  Spain,  carbons,  £596. 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


2,203 


1,660 


230 


8,343 


75 


698 


>10,660 


26,304 


Total  Exports  :  £499,995.  Total  Re-Expobts  :  £26,304.  Total  Imports  :  £211,256. 

Note.— The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods "  otherwise  unclassified,  the  latter,  doubtless,  oonsistmg  of  similar 
materials  to  those  appearing  in  adjacent  oolurouB.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  neoeaaarily 
the  ooitntxy  of  origin. 
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ELECTRIC    STEEL    FURNACES    IN 
SHEFFIELD. 


With  Special  Reference  to  Mp^ssrs.  Darwin  and 
Milnrr's  Tool  Steel  Furnace. 


The  electric  steel  furnace  appears  at  last  to  be  emerging 
from  the  experimental  stage  in  this  country.  In  Scandi- 
navia large  furnaces  of  this  type  have  been  in  operation  for 
years  past,  but  there  the  availability  of  cheap  hydro-electric 
power  has  facilitated  experiments  on  a  large  scale.  As  to 
the  advantages  of  electric  steel  furnaces,  per  se,  there  can  be 
no  doubt.  The  crucial  factor  determining  their  use  is  purely 
commercial,  and  is  the  price  at  which  electrical  energy  is  avail- 
able. In  Norway  hydro-electric  power  is  available  at  0'05d. 
per  unit  (£1*75  per  Kw.-year),  but  the  largest  power  distri- 
bution companies  iu  this  country  cannot  supply  energy  at 
less  than  0*33d.  per  unit  (£12  per  KW.-year),  and  even  this 
tariff  is  only  available  to  consumers  offering  a  very  large 
demand  of  exceptionally  high  load  factor. 

In  Sheffield,  the  city  to  which  we  at  present  confine  our 
attention,  energy  is  supplied  to  electric  steel  furnaces  at 
0"lid.  per  unit,  or  alternatively  at  £4  per  annum  per  k.v  a. 
demand  -I-  0*25d.  per  unit  consumed.  The  latter  tariff 
enables  a  minimum  price  of  0"38d.  per  unit  to  be  reached 
for  demands  of  100  per  cent,  load  factor,  but  at  50  per  cent, 
load  factor^a  figure  which  can  hardly  be  exceeded  as  an  annual 
average  in  steel  furnaces  operation — current  costs  0'5d.  per 
unit  on  the  "  demand  "  tariff.  Unless  the  load  factor 
exceeds  30  per  cent,  or  35  per  cent.,  the  flat  rate  is  the 
more  economical.  These  tariffs  compare  unfavourably  with 
those  operative  in  Scandinavia  and  other  countries  blessed 
with  powerful  waterfalls  but,  owing  to  their  inherent  merits, 
electric  steel  furnaces  have  made  steady  progress  in  Sheffield 
during  the  past  three  or  four  years,  and  the  experience 
gained  with  them  has  been  such  that  their  use  is  now  likely 
to  extend  rapidly. 

At  the  present  time,  there  are  three  steel  furnaces  supplied 
from  the  Corporation  mains  and  a  fourth  equipment  is  in 
course  of  installation.  In  addition  to  these,  there  are  electric 
steel  furnaces  owned  by  Messrs.  Vicers  and  supplied  from 
their  own  generating  plant.  Single-phase  furnaces  have 
been  installed  by  Messrs.  Edgar  Allen  and  Messrs.  Thos. 
Firth,  and  a  two-phase  furnace  is  about  to  be  installed  by 
Messrs.  Keyser,  Ellison  &  Co.,  of  a  type  similar  to  that 
which  has  been  in  successful  use  by  Messrs.  Darwin  and 
Milner  for  several  years  past  and  which  is  described  in 
detail  below. 

From  the  description  of  the  Sheffield  electricity  supply 
undertaking  which  recently  appeared  in  these  columns,* 
readers  will  remember  that  energy  for  power  applications  in 
this  district  was,  until  recently,  supplied  at  2,000  volts, 
;50  cycles,  two-phase,  but  that  11,200-volt,  50-cycle,  three- 
phase  generation  and  distribution  is  now  practised  and 
will  be  continued  in  all  extensions.  The  first  electric  steel 
furnaces  in  Sheffield  were  supplied  through  two-phase — one- 
phase  motor-generators,  the  low-tension  supply  being  at 
28  cycles  in  Messrs.  Allen's  installation,  and  at  even  lower  fre- 
quency in  Messrs.  Firth's  plant.  The  demand  of  a  steel  furnace 
is  too  heavy  to  be  carried  unbalanced  across  one-phase  of  a 
two  or  three-phase  system,  hence  motor-generators  will, 
of  necessity,  continue  to  be  used  for  single-phase  furnaces  in 
Sheffield.  Messrs.  Darwin  &  Milner's  furnace,  and  that 
about  to  be  installed  by  Messrs.  Kayser,  Ellison,  are  of  a 
two-phase  type,  and  are  supplied  in  the  first  case  by  direct 
static  transformation  from  the  two-phase  mains,  and  in  the 
second  case  through  Scott  T-transformers  from  three-phase 
mains.  In  both  cases,  the  furnaces  are  operated  at  50 
cycles  ;  it  is  only  in  induction  furnaces  that  this  frequency 
is  objectionably  high  and  in  the  present  cases,  the  only 
advantage  of  lower  frequency  would  be  slightly  reduced 
transformer  iron  losses. 

Messrs.  Edgar  Allen's  electric  furnace  is  chiefly  used  to 
prepare  steel  for  casting  and  is  never  charged  with  cold 
metal.  Messrs.  Firth's  furnace  is  frequently  used  to  melt 
from  scrap  but  its  chief  application  is  to  the  refining  of 
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metal  previously  melted  in  a  Siemens  furnace.  The  work 
which  has  been  carried  out  in  Messrs.  Allen's  and  Firth's 
furnaces  has  been  chiefly  of  an  experimental  and  very  vary- 
ing nature — leading  to  the  accumulation  of  a  large  mass  of 
data  not  easily  reducible  to  a  form  suitable  for  publication, 
but  Messrs.  Darwin  &  Milner  have  specialised  in  the  electric- 
furnace  manufacture  of  titanium  and  vanadium  tool  steels, 
and,  by  their  courtesy,  we  are  now  able  to  publish  the  fol- 
lowing particulars  of  their  equipment,  method  of  working 
and  results  obtained.  In  the  latter  connection,  it  must  be 
emphasised  that  the  data  quoted  below  are  actual  average 
working  results,  as  distinct  from  the  unreliable  figures 
obtained  in  preliminary  experimental  work  such  as  the 
extraordinary  "  snap  "  data  frequently  advanced  by  furnace 
makers  as  capable  of  realisation  under  continuous  working 
conditions. 

The  two-phase  electric  steel  furnace  used  by  Messrs. 
Darwin  &  Milner  is  the  joint  invention  of  Gronwall, 
Lindblad  and  Stalhaue,  and  is  exploited  in  this  country  by 
Messrs.  Electro-Metals,  Ltd.  The  external  appearance  of 
the  furnace  in  use  is  shown  in  fig.  1.     Referring  to  fig.  2, 


Fig.  1. — Elkcteic  Steel  Fubnace  at  Messks.  Darwin  and 
Milner's  Works,  Sheffield. 

which  shows  the  furnace  in  side  and  front  sectional  eleva- 
tion, it  will  be  seen  that  the  a  and  b  phase  arcs  are  struck 
in  parallel,  between  the  charge  and  adjustable  vertical 
carbon  electrodes.  The  neutral  electrode,  to  which  current 
flows  through  the  charge,  consists  of  a  massive  carbon  block 
protected  from  the  molten  metal  by  the  basic  (dolomite  and 
inagnesite)  lining  of  the  furnace  and  attached  to  the  neutral 
terminal  casting  by  a  special  conducting  cement. 

The  fact  that  two-phase  current  is  used  in  the  furnace 
enables  supply  to  be  taken  from  two-phase  or  three-phase 
networks  (such  as  are  now  almost  exclusively  used  for  power 
distribution),  through  static  transformers — without  the  inter- 
vention of  motor-generators,  which  inevitably  give  trouble 
when  supplying  the  irregular  and  heavy  current  demand  of 
steel  furnaces.  During  the  melting  of  scrap  metal,  it  is 
practically  impossible  to  prevent  frequent  extinction  of  the 
arc  due  to  falling  about  and  subsidence  of  pieces  of  metal. 
The  arcs  being  in  parallel  in  the  present  furnace,  the 
extinction  of  one  arc  merely  reduces  the  instantaneous 
demand  by  50  per  cent.,  but,  in  a  furnace  with  series  arcs, 
the  extinction  of  either  throws  the  whole  demand  off  the 
mains  until  both  arcs  are  re-struck.  This  point  is  of  great 
importance  from  the  electricity  supply  point  of  view,  and  it 
is  interesting  to  note  that  the  present  furnace  alone,  among 
those  now  connected  to  the  Corporation  mains  in  Sheffield,  is 
permitted  to  start  melting  cold  scrap  during  the  evening 
peak  load  hours.  From  the  furnace  user's  standpoint, 
parallel  arcs  offer  the  advantage  of  more  rapid  and  economical 
melting. 

A  further  advantage  of  the  electrode  arrangement  shown 
in  fig.  2  is  that  a  vertical,  as  well  as  a  horizontal,  circulation 
of  the  molten  metal  is  set  up  electromagnetically.  Not  only 
does  this  circulation  ensure  even  and  efficient  heating  of  the 
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charge  and  prevent  excessive  local  heating  of  the  furnace 
lining,  but  it  also  expedites  the  desired  chemical  actions  by 
bringing  the  whole  of  the  charge  successively  into  intimate 
contact  with  the  refining  slag.  The  basic  lining  covering 
the  bottom  electrode  of  the  furnace  is  a  secondary  or  electro- 
lytic conductor  (but  possesses  sufficient  conductivity  when 
cold  to  enable  the  furnace  to  be  started  up  without  difli- 
culty),  and  the  heat  generated  by  the  passage  of  current 
through  it  prevents  solidification  of  more  or  less  unrefined 


diameter  and  of  1-57  gp.  gr.  ;  each  is  5  ft.  long  (longer 
carbons  would  be  used  bat  for  the  limited  headroom  below 
the  crane  in  the  present  foundry j,  weighs  about  400  lb.  and 
is  provided  with  a  screwed  recess.  .Screwed  carbon  plugs 
are  used  to  connect  each  new  electrode  to  the  stump  of  its 
predecessor  ;  wastage  is  thus  avoidc-d  and  the  screwed  joint, 
being  packed  with  a  paste  of  graphite  and  tar,  offers  little 
contact  resistance  and  runs  quite  co^jI  in  service. 

As  shown  by  fig.  2,  each  electrode  is  carried  by  an  over- 
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Fig.  2.— Sectional  Elevations  of  Two-Phase  Electric  Steel  Fpbnace  at  Sheffield. 
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metal  at  the  bottom  of  the  bath,  and  thus  enables  the  whole 
charge  to  be  "teemed"  in  a  chemically  and  physically 
uniform  condition. 

In  the  present  installation,  ,two  single-phase  transformers 
are  connected  to  the  2,000-volt,  50-cycle,  two-phase  power 
mains  through  a  main  oil  switch  which  is  provided  with  over- 
load trip  gear.  Owing  to  exigencies  of  space,  the  transformers 
are  placed  in  an  underground  pit,  through  which  air  is  blown 
for  cooling  purposes  ;  in  a  new  installation,  now  under 
design,  the  transformers  will  be  erected  in  a  ventilated 
housing  above  the  furnace  level.     Low-tension  current  at 
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hanging  arm  mounted  on  a  vertical  column  provided  with 
rack  feed.  In  the  present  installation,  the  electrodes  are 
adjusted  by  hand-operated  worm  and  pinion  gears  (above 
which  are  mounted  ammeters  operated  by  series  trans- 
formers in  the  respective  phases  of  the  furnace  supply  leads), 
but  automatic  motor  regulation  can  be  easily  arranged. 

In   a    new    3i-ton    furnace,   soon    to    be    installed    by 
Messrs.  Darwin  '&   ^Milner,   the  essential   features   of   the 
above   furnace   will   be    retained,    but  various   mechanical 
improvements  will  be  incorporated  and  the  external  appear 
ance  of  the  furnace  will  be  somewhat  changed.     The  exact 
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Pjq^  3__Views  of  New  Two-Phase  Steel  Fukxace  with  Automatic  Regulation  and  Motor  Tilting  Gear. 


55  volts  (the  transformer  secondary  voltage  on  open  circuit 
is  62  volts)  is  carried  through  a  Hexible  copper  cable  to  four 
3  in.  X  f'c  in.  copper  strips  on  the  furnace.  These  strips 
are  clasped  round  the  electrodes  by  a  chain  band  with  bolt 
clips  as  clearly  shown  tn  fig.  2,  and  a  special  feature  is  that 
connection  is  made  low  down  on  the  electrodes,  thus  reducing 
to  a  minimum  c^r  loss  in  the  latter.  From  the  transformer 
terminals  to  the  electrodes  is  about  10  ft. 

The  electrodes  used  are  amorphous  carbon  rods  12  in.  in 


nature  of  the  alterations  in  design  may  be  seen  by  com- 
paring figs.  2  and  3.  Automatic  is  to  be  substituted  for 
hand-regulation  of  the  electrodes,  and  motor-tilting  for  the 
present  hand-tilting  gear. 

Manipulaiion  ami  Performance  of  Furnace. — The  present 
furnace — the  first  of  its  kmd  installed  in  this  country— has 
been  in  use  during  the  past  '2h  jears  in  the  preparation  cf 
high  grade  alloy  and  carbon  tool  steels  from  rail  end  and 
similar  sciap.     The  charging  of  the  furnace  with  scrap  and 
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a  preliminary  slag  occupies  about  30  minutes.  Current  is  then 
switched  on  and  maintained  at  from  4,000  to  4,500  amperes 
per  phase  for  two  or  three  hours,  by  which  time  the  charge 
is  completely  melted.  The  oxidising  or  dephosphu rising  slag 
(containing  scale,  lime  and  fluorspar),  which  is  added, 
removes  carbon,  silicon,  manganese  and  phosphorus :  ^a 
supplementary  amount  of  the  same  material  is  added  later  if 
required.  By  the  time  the  action  of  this  slag  is  complete, 
the  iron  contains  a  large  percentage  of  oxides,  and  could  not 
be  cast.  To  remove  these  oxides,  together  with  sulphur 
and  occluded  gases,  a  deoxidising  slag  is  introduced  (lime, 
sand  and  fluorspar,  with  additions  of  powdered  anthracite 
coal  from  time  to  time). 

During  the  refining  stage  of  the  treatment,  a  current  of 
2,500  to  3,000  amperes  per  phase  is  used,  and  two  or  three 
hours  after  melting  is  complete,  the  impure  scrap  metal  has 
been  reduced  to  a  steel  containing  not  more  than  0*025  per 
cent,  phosphorus.  At  this  stage  a  sample  is  cast,  broken, 
examined  for  blowholes,  and  subjected  to  a  rapid  chemical 
analysis,  the  results  of  which  enable  carbon,  ferro-vanadium 
and  ferro-titanium,  or  other  alloys,  to  be  added  to  the 
furnace  charge  to  bring  it  to  the  desired  composition.  As 
already  explained,  the  electromagnetic  circulation  of  the 
fluid  metal  ensures  rapid  and  uniform  absorption  of  the 
materials  added. 

During  the  preliminary  stages  of  melting,  the  electrodes 
are  under  continual  adjustment  to  compensate  for  the  ever- 
varying  level  of  the  mixture  of  solid  and  molten  iron  below 
them,  but  as  melting  proceeds,  the  arcs  become  steady  and 
quiet,  and  during  the  final  de-oxidising  stage  of  the 
refinement,  heavy  soot  deposits  collect  round  the  electrode 
holes  in  the  roof,  and  it  is  not  easy  to  determine  whether  the 
furnace  is  working  or  idle. 

The  composition  and  temperature  of  the  charge  being 
correct,  current  is  cut  off  and  the  furnace  emptied  into  a 
ladle,  which  is  then  lifted  over  a  trumpet  feeding  four  10-cwt. 
ingot  moulds  (see  fig.  4).  About  1  cwt.  of  metal  remains  in 
the  trumpet  and  this  is  subsequently  returned  to  the  furnace 


Fig,  4.— Filling.  ^  ton  Ingot  Moulds. 

along  with  other  scrap.  The  molten  metal  in  the  moulds  is 
covered  with  a  special  composition  powder,  the  efi"ect  of 
■which  is  to  prevent  the  formation  of  contraction  "  pipes  " 
down  the  centres  of  the  ingots  during  cooling. 

Particulars  relating  to  the  melting  and  refining  of  a 
typical  charge  are  as  follows  : — 

Charge. — 2  tons  2  cwt.  2  qrs.  rail-end  scrap  containing 
C.  0-38  per  cent.  -,  S.  O'OG  per  cent.  ;  P.  O'OO  per  cent. 
Charging  commenced  1  p.m. ;  current  on  1'25  p.m. ;  melted 
3.30  p.m.  ;  current  off  5.50  p.m. ;  total  time  4  hr.  50  min. 

Yield — Ingots  ...     2  tons  0  cwt.  0  qra.  :  alloy  steel  containingf 

S.  0-01%  ;  P.  0-02%. 
Scrap  ...  —     1  cwt.  0  qrs.  ; 

Furnace  loss  —     1  cwt.  2  qrs. 

Mtergy  Used — 

Melting  ...  880  KW.-hrs. 

Dephosphurising  280        „ 

Deoxidising      ...  580        „ 


=  415  KW.-hrs.  per  ton  of  charge. 
~  ^32        „             „            ,, 
=  273         


Total 


...  1,740  KW.-hrs.  =  820  KW.-hrs.  per  ton  of  charge. 
=  870  KW.-hrs.  per  ton  of  steel 
ingot. 
Cost  of  electrical  energy  per  ton  of  ingot  (at  0'6d.  per  KW.-hr.)  *= 
*2  3a,  6d. 


In  another  instance,  2  tons  1  cwt.  of  high-speed  steel 
scrap  was  melted  and  deoxidised  in  three  hours,  by  an  energy 
expenditure  of  520  units  per  ton  of  scrap. 

As  typical  energy  consumption  for  a  2i-ton  furnace  of 
this  type  may  be  taken  : — 

Kw.-ht'H.per  t07i  of  scrap. 
Melting  and  first  dephosphurising  slag  ...     525  to  545 

Second  dephosphurising  slag         40  to    60 

Desulphurising,  deoxidising  and  (if  neces- 
sary) re-carbonising    235  to  255 


Total, 


800  to  850 


The  power  factor  of  the  furnace  is  about  89  or  90  per 
cent. 

It  will  be  seen  that  roughly  65  per  cent,  of  the  total 
energy  consumption  is  required  to  melt  scrap  metal,  (the 
duration  of  the  melting  period  being  as  long  as  or  longer 
than  the  refining  period,  and  the  current  flowing  being 
roughly  twice  as  great  in  uhe  former  case).  Under  English 
conditions  as  to  energy  supply,  melting  can  be  more  cheaply 
effected  in  open-hearth  furnaces. 

The  minimum  time  interval  from  teem  to  teem  is  from 
b\  to  6|  hours,  distributed  as  follows  : — 


Fettling  and  recharging         

Melting  (at  4,000-4,500  amperes  per  phase). 

Slagging  and  skimming,  &c.  ... 

Refining  (at  2,500-3,000  amperes  per  phase). 


0'6  hour 
2*0  to  3  0  hours 
0'5  hour 
2'5  hours 

The  staff  required  to  operate  such  a  furnace  includes 
(apart  from  the  supervising  engineer  and  analyst),  a 
melter  and  second  hand,  two  men  to  operate  electrode  wheels 
(if  these  be  hand  regulated),  and  two  ladle  and  pit  men  to 
assist  in  teeming  and  making  up  the  ingot  moulds,  &c.  It 
is  imperative  that  the  melter  should  be  a  first-cl^ss  man  ; 
he  must  have  had  experience  with  open-hearth  furnaces, 
and  must  be  a  better  man  than  is  required  by  the  latter. 
The  mistake  has  been  made  in  the  past  of  placing  men  who 
were  simply  electrical  engineers  in  charge  of  electric  steel 
furnaces.  Actually,  of  course,  the  electrical  features  of  the 
latter  are  very  simple,  and  their  manipulation  calls  for  no 
particular  electrical  training.  The  electric  steel  furnace 
simply  offers  better  facilities  for  the  exercise  of  the  steel 
maker's  art. 

The  maintenance  required  by  the  present  type  of  furnace 
includes  :  Electrode  renewal,  fettling,  re-roofing  and  re- 
bottoming.  The  last  two  operations  need  only  be  carried 
out  at  considerable  intervals,  and  their  execution  necessi- 
tates a  temporary  shut-down  of  the  furnace  and  removal  of 
its  roof.  The  roof  lining,  which  is  the  part  most  subject  to 
wear  in  arc  furnaces,  is  of  acid  silica  bricks  (basic  material, 
though  desirable,  is  unable  to  withstand  the  conditions  encoun- 
tered at  the  roof).  The  side  walls  are  of  magnesite  brick  and 
the  bottom  is  a  rammed  mixture  of  dolomite  and  magnesite. 
The  roof  needs  relining  about  once  in  30  charges  at  a  cost 
of  £5,  i.e.,  roughly.  Is.  6d.  per  ton  of  yield.  About  150 
charges  can  be  melted  and  refined  before  a  new  bottom  is 
required  ;  re-bottoming,  which  occupies  about  five  days,  is 
therefore  necessary  about  once  in  two  months  if  the  furnace 
be  worked  double  shift.  The  electrode  consumption  is  about 
25  lb.  (costing  4s.)  per  ton  of  steel  produced. 

The  total  costs  of  production,  excluding  capital  charges 
and  the  cost  of  scrap  and  alloys,  may  therefore  be  taken 
as  : — 

Per  ton  of  steel. 

Electrodes      48.  Od. 

Lining,  roof,  fettling  ...       68.  Od. 

Slag  materials  ...         ...         ...         ...         ...       28.  6d. 

Labour  (assuming  automatic  electrode  regulation)      6s.  Od. 

Tools Is.  Od. 


%  Total — Materials  and  labour      19s.  6d. 

Electrical  energy,  825  KW.-honrs  at  6d.  =  £2     1     3 
Total — Materials,  labour  and  energy     3    0     9 

The  prime  cost  of  a  3|-ton  furnace  installed  complete  is 
about  £2,200  (the  greater  part  of  this  amount  being  on 
account  of  the  necessary  transformers  and  switcbgear,  &c.). 
The  capital  charges  to  be  debited  to  the  furnace  when  in 
service  are  practically  limited  to  the  interest  on  the  initial 
outlay  ;  there  being  no  running  machinery,  the  allowance  to 
be  made  for  depreciation  is  very  low.  The  furnace  repre- 
sents but  a  small  fraction  of  the  total  outlay  and  is  kept  in 
good  condition  by  the   regular    maintenance   charged    for 
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above.     Even  allowing  10  per  cent,  for  standing  charges  on 

►  £2,000,  the  total  cost  of  production  in  a  2^-ton  furnace 
averaging  2,200  tons  output  per  annum  is  £3  2s.  Cd.  per 
;  ton,  assuming  current  at  O'Gd.  per  unit;  or  £2  15s.  8d., 
assuming  current  at  0*5d.  per  unit.  This  is  a  very  favour- 
able result  considering  the  uniformity  and  high  grade  of  the 
.    steel  produced. 

From  the  data  given  above,  it  will  be  seen  that  there  is 
no  difficulty  in  melting  and  refining  an  average  of  18  or  20 
charges  per  week  (shut  down  from  Saturday  noon  to  Sunday 
night  and  working  day  and  night  for  the  rest  of  the  week;. 
Assuming  19  charges  per  week,  there  would  be  consumed 
per  annum  (19  x  52  x  2  x  825)=  1,630,000  KW.-hours. 
Taking  thei  maximum  demand  to  be  5,000  amperes  per 
phase  at  55  volts,  or,  say,  550  Kw.  from  the  supply  mains, 
the  above  annual  consumption  would  correspond  to  a  load 
factor  of  about  (1,630,000/550  x  8,760)  =  34  per  cent. 
The  maximum  possible  load  factor  which  can  be  realised 
with  this  type  of  furnace — assuming  Cijual  melting  and 
refining  periods  and  double  current  consumption  during  the 
t-  former — is  obviously  75  per  cent.,  and  it  is  anticipated  that 
'  the  load  factor  of  the  new  furnace  to  be  installed  by  Messrs. 
Darwin  &  Milner  will  approach  70  per  cent,  during  each 
run  and  will  average  (on  20  charges  per  week),  70  x  20/28 
=  50  per  cent.,  in  which  case  electrical  energy  will  be  avail- 
able at  0"5d.  per  unit  and  the  current  cost  per  ton  will  be 
reduced  to  about  33s.  per  ton  of  steel  (800  units  at  0-5d.), 
and  the  total  cost  of  production  to  about  44s.  per  ton. 

So  far  as  we  know,  the  furnace  illustrated  in  fig.  1  is  the 
only  one  in  this  country  used  exclusively  for  tool  steel  manu- 
facture, and  2^  years'  experience  with  it  has  led  to  the 
conclusion  that  the  best  grades  of  steel  can  be  prepared 
more  easily  and  certainly  by  this  than  by  any  other  process. 
Mich  experimental  work  has  been  carried  out  with  this 
furnace,  and  the  results  obtained  show  that  in.  it,  inferior 
scrap  can  be  converted  to  a  tool  steel  or  alloy  steel  of  any 
desired  composition,  or  the  furnace  may  simply  be  used  to 
prepare  very  hot  and  fluid  metal,  free  from  occluded  gases, 
for  use  in  making  high-grade  castings.  Messrs.  Darwin  and 
Milner  are  now  building  a  new  electric  steel  foundry,  in 
the  equipment  of  which  will  be  incorporated  the  results  of 
the  experience  gained  on  their  present  equipment.  In  this 
new  plant,  even  more  favourable  results  are  likely  to  be 
secured,  and  these  we  hope  to  report  in  due  course.  In  con- 
clusion, our  thanks  are  due  to  Mr.  P.  R.  Kuehnrich  and  to 
Mr.  T.  D.  Robertson  for  their  courteous  assistance  in  com- 
piling the  above  notes  and  data. 


REVIEWS. 


EUchical  Engineering  for  Mechanical  and  Mining  Engineers. 
By  N.  J.  S.  Heather,  B.A.  London  :  Electrician 
Printing  and  Publishing  Co.,  Ltd.     Price  9s.  net. 

This  is  really  a  work  on  electrical  engineering  designed 
for  the  purpose  of  explaining  the  elements  of  electricity  to 
mechanical  or  mining  engineers  who,  though  fairly  conver- 
sant with  steam  engineering,  have  little  or  no  knowledge  of 
electricity  or  its  practical  application  for  the  transmission  of 
power. 

The  work  consists  of  20  lectures,  which  were  written  for 
a  special  class  of  men  in  the  South  African  gold  mines, 
namely,  the  resident  mechanical  engineers,  who,  owing  to 
the  decision  of  the  mine  owners  to  abandon  the  direct 
production  of  power  by  steam,  and  to  purchase  electrical 
power,  found  it  necessary  to  acquire  an  adequate  knowledge 
of  electrical  engineering  to  enable  them  to  retain  their 
posts.  A  similar  state  of  things  is  fast  arising  in  our  own 
country,  and  for  this  reason  we  think  the  work  will  be 
valuable  to  colliery  engineers  who  may  find  themselves  in  a 
similar  position.  In  the  South  African  mines,  as  here, 
prior  to  the  change  from  steam  to  electricity,  the  latter 
had  only  been  used  to  a  small  extent,  and  the  "  electrician  " 
occupied  a  comparatively  unimportant  position,  being 
responsible  to  the  resident  mechanical  engineer  on  each 
mine.  As  a  consequence,  the  capabilities  of  some  of 
the  electricians  were  not  of  a  high  order,  and  the  limitations 


in  their  responsibilities  resulted  in  their  being,  as  a  class, 
somewhat  deficient  in  the  power  of  handling  men,  the  very 
quality  to  which  many  of  the  mechanical  engineers  owed 
their  positions.  It  appeared  likely,  therefore,  that  the  gold- 
mining  industry  would  find  itself  short  of  men  capable  of 
taking  charge  of  the  engineering  department  unlesa  the 
mechanical  engineers  could  adapt  themselves  to  the  new  con- 
ditions.    Hence  the  lectures. 

No  attempt  is  made  in  the  work  to  deal  with  general 
electrical  engineering,  mechanical  construction  of  apparatus 
or  switchgear,  or  transmission  and  distribution  systems,  and 
in  this  respect  it  is,  perhaps,  a  iittle  disappointing  ;  but  we 
feel  quite  sure  that  when  once  the  mining  or  mechanical 
engineer  has  mastered  the  intricacies  of  the  "  electric  circuit," 
"  resistance."  *'  continuous  and  alternating  currents,"  and 
those  stumbung  blocks  so  very  difficult  to  get  over,  "  three- 
phase  currents,"  "  periodicity,"  "  wattless  currents,"  "  power 
factor,"  &c.,  he  will  have  no  difficulty  in  understanding 
the  mechanical  construction  of  the  apparatus  when  it  is 
before  him.  Everything  is  simply  and  clearly  explained, 
often  with  arithmetical  examples  where  calculations  are 
involved,  with  the  aid  of  numerous  diagrams ;  mechanical 
analogies  are  frequently  given  the  better  to  explain  some  law, 
and  a  number  of  questions  to  be  answered  are  given  at  the 
end  of  each  chapter.  Dynamos,  motors,  transformer.*,  poly- 
phase systems,  polyphase  transformations,  induction  motors, 
and  the  effects  of  running  under  abnormal  conditions  are  all 
dealt  with  in  turn  ;  and  probably  the  only  fault  to  Ije  found 
with  the  work  —and  this  only  because  it  is  designed  for  mining 
men — is  that  nothing  is  said  about  "earthing,"  which 
is  becoming  such  an  important  factor  in  mining  installations, 
at  any  rate  in  this  country,  and  which  we  are  convinced  is 
very  little  understood.  As  it  is,  we  have  no  hesitation  in 
recommending  the  work  as  an  introductory  text-book  to 
mechanical  engineers  who  would  like  to  know  the  ins  and 
outs  of  electrical  phenomena. 


The  Repayment  of  Local  and  Other  Loans.  Sinking  Funds. 
•By  E.  H.  Turner.  London  :  Sherratt  .V:  Hughes.  Price 
21s.  net. 

This  is  a  valuable  though  a  somewhat  unnecessarily 
ponderous  work,  with  copious  examples  dealing  with  a  variety 
of  detail  with  the  following  aspects  of  the  subject : — (1) 
Mathematical  principles  ;  (2)  Methods  of  repayment  of  loan 
debt ;  (3)  Sinking  -  fund  problems — annual  instalment, 
annual  increment,  date  of  borrowing  and  the  redemption 
period  ;  (4)  Life  of  the  asset,  and  its  relation  to  the  re- 
demption period,  and  incidence  of  taxation ;  (5)  the 
Equation  of  the  period  of  repayment  ;  and  (0)  the  Equation 
of  the  incidence  of  taxation  ;  the  author's  stated  object  being 
to  render  the  work  practically  useful  to  those  engaged  in 
connection  with  the  loan  debt  of  public  authorities  and 
privately-owned  undertakings. 

The  section  on  mathematical  principles  occupies  over 
80  pages,  and  is  divided  into  "  logarithms,"  "  simple  and 
compound  interest,"  "  compound  interest  as  applied  to  a 
sum  of  money,"  "  compound  interest  as  applied  to  an  annual 
or  other  periodic  payment,"  "  Thoman's  logarithmic  tables 
of  compound  interest  and  annuities,"  and  "  Standard 
cilculation  forms." 

So  far  as  the  mathematical  side  of  the  subject  is  concerned, 
the  reader  who  has  already  mastered  the  elements  of  interest 
and  annuities  certain  will,  of  course,  experience  no  difficulty 
in  following  the  tenor  of  the  author's  way  ;  but  there  are 
many  to  whom  mathemiitical  formuUc  offer  no  attraction, 
and  who  do  not  exert  themselves  to  obtain  a  passing  know- 
ledge of  the  science,  which,  though  eternal,  is  comprehen- 
sible. For  our  part,  we  should  have  preferred  the  recognised 
notation.  For  instance,  instead  of  ?  =  a/r"",  we  should  use 
V",  which  represents  the  present  value  of  1  due  in  n  years, 
.or  (1  -I-  /)~".  Again,  we  should  express  the  present  value 
of  an  annuity  certain  for  n  years  by  a,„  which  is  the  result  of 

1— r"  .         -            .    .        .     /r"  —  1\ 
— ; —  in  preference  to  f  =  ^y  ( — 5; I, 


but    these    are 


small  matters,  which  do  not  detract  from  the  value  of  the 
book. 

Section  II  deals  thoroughly  with  the  repayment  of  loan 
debt  from  the  usual  points  of  view,  vi7..,  instalment  method, 
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annuity  method,  the  relation  between  the  ecjnal  annual  in- 
stahuents  of  principal  and  interest  combined  and  the  sink- 
ing-fund instalment,  the  sinking-fund  method,  and  the 
accumulative  and  non-accumulative  sinking  fund. 

Adequately  discussed,  though  we -do  not  recognise  any  new 
feature,  the  sinking-fund  problems  section  is  full  of  interest. 

The  equation  of  the  period  of  repayment  of  loans  repayable 
at  various  dates  which  are  required  to  be  redeemed  on  one 
uniform  date  is  treated  from  two  standpoints  :  where  the  loans 
are  authorised  in  respect  of  outlays  of  varying  character,  each 
having  a  different  life  in  period  of  continuing  utility  and 
consequent  repayment ;  and  where  the  necessity  to  find  the 
ecjuated  period  of  repayment  arises  on  the  consolidation  of 
existing  loans. 

In  Chapter  33,  the  author  discusses  a  comparison  of  the 
total  annual  loan  charges  to  revenue  or  rate,  before  and  after 
the  equation  of  the  period  of  repayment,  showing  the 
unequal  iiicidence  of  taxation  if  the  annual  instalment  and 
interest  upon  the  total  loan  be  spread  e(iually  over  the 
equated  period. 

One  of  the  most  striking  chapters  in  the  book  is  that 
treating  of  the  life  or  duration  of  the  continuing  utility  of 
the  asset  created  out  of  the  loan,  its  relation  to  the 
redemption  period,  and  the  incidence  of  taxation.  The 
difficult  problem  herein  arises  out  of  the  periods  allowed  by 
Parliament  (or  other  Government  department  concerned) 
for  the  repayment  of  loans  authorised  for  different  classes  of 
outlay  having  longer  or  shorter  lives,  or  periods  of  duration, 
and  this  variation  in  the  life  of  the  asset  may  in  its  turn 
react  upon  the  period  over  which  the  loan  is  borrowed,  or  is 
repayable.  This  factor  gives  rise  to  the  necessity  to  equate 
the  period  during  which  loans  shall  be  repayable  depending 
upon  the  life  of  the  asset,  and  the  consequent  period  of 
repayment,  the  date  or  dates  of  borrowing,  whether  in  one 
year  or  spread  over  a  period  of  years,  and  a  combination  of 
both  periods,  viz.,  of  borrowing  or  repayment. 


The  Baudot  Printing  Tele{jra2)h  System.     By  H.  W.  Pendry. 
1913.     London  :  Whittaker  &  Co.     Price  2s.  6d.  net.  , 

Until  comparatively  recently,  the  Baudot  system  was  only 
employed  in  the  British  telegraphic  service  for  communi- 
cation with  Paris.  "Within  the  last  few  years,  however, 
its  use  has  been  extended  to  the  inland  circuits  of  this 
country,  and  the  number  of  lines  worked  in  this  manner  is 
rapidly  increasing.  The  small  book  under  review  has  been 
written  to  meet  the  requirements  of  telegraphists  and  others 
who,  in  consequence  of  this  development,  have  been  brought 
into  contact  with  the  new  system,  and  desire  to  gain  some 
knowledge  of  its  method  of  working. 

Owing  to  limitations  of  space,  the  descriptions  of  the 
different  portions  of  the  system  are  perforce  somewiiat  brief. 
A  reader  who  is  in  touch  with  the  actual  working  of  the 
instruments  should  not,  however,  have  much  difficulty  in 
obtaining  from  the  book  a  good  general  knowledge  of  the 
fundamental  principles  of  the  Baudot  system. 

The  whole  subject  is  covered,  from  a  brief  introductory 
sketch  of  the  evolution  of  the  Baudot  to  the  latest  develop- 
ments. The  final  chapter  contains  some  useful  instructions 
on  the  adjustments  of  the  different  parts  of  the  system,  and 
the  tracing  of  faults.  There  are,  however,  a  few  points 
which  the  author  would  be  well  advised  to  modify  in  a  sub- 
sequent edition. 

The  mechanical  action  of  the  system  is  first  described, 
and  afterwards  the  electrical  arrangements  are  dealt  with. 
It  would  be  much  better  for  the  student  if  detailed  descrip- 
tions of  the  complicated  mechanical  devices  were  postponed 
till  the  broad  outlines  of  the  system  had  been  given. 

The  description  of  the  action  of  the  distributor  governor 
is  by  no  means  clear  ;  the  mechanical  terms  introduced 
are  very  loosely  employed.     For  instance  : — 

"  It  should  be  remembered  also  that  the  tendency  towards 
an  increase  in  the  speed  of  rotation  of  the  weight  is  restrained 
by  the  fact  that  the  amount  of  centrifugal  force  required 
varies  not  in  proportion  to  the  increased  speed,  but  as  the 
square  of  that  sp^ed."     And  also — 

"In  order  that  the  distributor  speed  shall  remain  con- 
stant, it  is  essential  that  the  resistance  shall  uniformly 
balance  the  energy." 


In  the  account  of  the  motor-driven  receiver  the  author 
says  : — "  Before  proceeding  further,  it  is  considered  advisable 
to  furnish  a  brief  outline  of  the  principles  upon  which  the 
motors  are  constructed  and  operate."  This  appears  to  be 
somewhat  out  of  place  in  a  book  dealing  specifically  with  a 
telegraphic  system — the  theory  of  the  electric  motor  being 
much  better  studied  in  works  specially  devoted  to  electrical 
engineering.  But  the  author  proceeds  to  discuss,  in  a  very 
scrappy  manner  and  without  any  diagrams,  the  theory  of  the 
dynamo,  and  then  remarks  that  continuous-current  motors 
are  constructed  precisely  on  the  plan  of  continuous-current 
dynamos,  but  by  them  electrical  energy  is  converted  into 
mechanical  energy,  the  armature  being  urged  to  rotate  by 
the  mutual  action  of  the  magnetic  field  and  the  current  in 
the  armature  coils.  It  is. to  be  feared  that  the  reader, 
having  no  preliminary  knowledge  of  the  subject,  will  not 
gain  very  much  from  this  description. 

The  following  sentence  from  the  same  section  is  rather 
curious  : — "  When  the  permanent  magnets  of  the  earlier 
electric  machines  (.s/c)  gave  place  to  electromagnets,  and 
arranged  to  become  self-exciting,  the  machines  were  termed 
dynamos."  We  are  acquainted  with  live  wires,  but  we 
should  have  liked  to  have  seen  these  magnets  in  conference  ! 

The  section  dealing  with  the  distortion  of  the  signals  is 
also  susceptible  of  considerable  improvement.  In  this 
section  the  author  says : — 

"The  impulses  may  be  considered  as  transmitted  by 
undulations  of  electromagnetic  waves.  When  passing 
through  a  non-inductive  resistance,  such  as  that  of  an 
ordinary  resistance  box,  the  deteriorating  influence  experi- 
enced by  an  impulse  is  simply  a  falling-away  of  its 
magnitude,  or  attenuation,  due  to  the  ohmic  resistance. 
But  on  all  except  very  short  lines  the  transmission  waves 
suffer  from  the  effects  of  capacity  and  inductance,  the  one 
producing  a  'lead'  and  the  other  a  'lag'  in  the  wave." 

The  writer  is  apparently  unaware  that  a  non-inductive 
resistance  produces  no  attenuation  in  a  varying  current 
flowing  through  it.  Attenuation  is  the  action  in  a  circuit 
which  causes  the  current  at  the  receiving  end  to  be  less 
than  that  at  the  sending  end,  and  in  a  non-inductive  resist- 
ance the  strength  of  the  current  is  the  same  at  all  parts  of 
the  circuit.  Also,  the  effects  of  inductance  in  a  telegraph 
line,  and  the  capacity  of  the  line  to  earth,  are  similar,  each 
tending  to  retard  the  beginning  of  a  signal,  and  to  prolong 
its  termination.  The  writer  is  apparently  confusing  these 
effects  with  those  produced  on  the  relations  between  the 
current  and  voltage  in  an  alternatitig-current  circuit  by 
inductance  and  capacity  in  series  with  the  line. 

An  account  of  the  Post  Office  standard  relay  is  given, 
and  also,  in  the  chapter  on  repeaters,  a  short  description, 
with  diagram,  of  an  ordinary  relay  with  a  sounder  in  its 
local  circuit !  In  a  book  on  the  Baudot  written  for  tele- 
graphists in  the  British  Post  Office,  these  portions  seem 
quite  superfluous.  The  student  of  telegraphy,  without  any 
doubt,  will  know  all  about  the  standard  relay  and  the 
simpler  circuits  in  which  it  is  used,  before  he  ventures  to 
attempt  to  study  the  theory  of  the  Baudot  system. 

The  foregoing  criticisms  are  jiot  intended  to  disparage 
the  book,  but  to  show  how  it  could  be  made  better  and 
more  useful  than  at  present. 

The  points  indicated  are,  however,  mostly  theoretical,  and 
for  practical  men,  in  daily  touch  with  the  instruments  them- 
selves, the  book  should  prove  very  useful.  It  is  well 
printed  on  good  paper,  and  the  diagrams  and  illustrations 
are  ver"  clear. 


Electric  Massag'e. — After  considering  communications 
from  the  Commissioner  of  Police  for  the  Metropolis,  and  representa- 
tions from  a  number  of  societies,  the  Public  Contr61  Committee  of  the 
L  C.C.  recommends  that  '"establishments  where  mafsajre,  manicure, 
or  electric  treatment  is  carried  on  should  be  properly  regrtilated." 
The  Council  asks  Parliament  to  empower  it  to  license  or  register 
and  inspect  such  establishments. 

L.C.C.  Electrical  Employes. — Following  upon  the  objec- 
tion raised  by  the  Electrical  Trades  Union,  last  February,  respecting 
the  grading  and  pay  of  controller- repairers  and  light  and  power 
attendants,  the  Highways  Committee  now  recommends  the  Council 
to  refer  the  matter  to  the  Rolling  Stock  Conciliation  Board. 
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A  TELEPHONE  CALL  OFFICE  OUT 
AT  SEA. 


"With  a  view  to  obtaining  news  of  approaching  mail  boats 
during  fog,  a  telephone  has  Ijeen  fitted  by  the  Guernsey 
Telephone  Department  on  an  unattended  lighthouse  on  the 
Platte  Foug('re  rock,  l[  miles  to  the  X.K.  of  the  island  of 
(luernsey.  As  described  in  our  issue  of  October  14th,  1!)10, 
the  fog  signal  on  this  lighthouse,  operated  electrically  from 
the  shore  by  means  of  a  submarine  cable,  guides  ships  to  the 
lighthouse,  where  they  drop  anchor  until  the  lifting  of  the 
fog  enables  them  to  take  the  narrow  channel  leading  to  the 
harbours  at  St.  Sampsons  and  St.  Peter  Port. 

Few  of  the  mail  boats  are  fitted  for  winjless  telegraphy, 
and  it  is  believed  the  new  telephone  will  prove  a  useful  link 
and  may  prove  invaluable  in  unforeseen  emergencies  at  sea. 

A  mail-boat  captain  held  up  by  fog  could  send  off  an 
officer  to  report  his  arrival  at  Platte  Fougore,  and  thus 
allay  anxiety  in  Guernsey  as  to  his  whereabouts.  In  many 
cases  fogs  are  more  or  less  local,  and  should  the  Channel  be 
reported  clear,  the  captain  might  find  it  possible  to  push 
forward. 

Often  the  captain  of  a  mail  boat  would  not  care  to  send 
off  a  boat  to  the  lighthouse,  owing  to  the  delay  should  the 
fog  suddenly  lift.      In  such  a  case  any   local  pilot  in  the 


Platte  Fougeee  Lighthouse. 

vicinity  would  be  expected  to  telephone  news  of  the  arrival 
of  the  mail  boat.  In  return  for  this  service,  the  pilots  are 
given  the  free  use  of  the  telephone  for  their  own  purposes 
throughout  the  year. 

The  telephone  is  reached  by  climbing  the  lighthouse 
ladder  of  42  rungs  to  the  platform  outside  the  doors. 
Before  leaving  the  ladder  a  trap  door  has  to  be  pushed  open, 
and  the  pilot  can  then  step  on  to  the  platform.  Before  the 
lighthouse  door  can  be  opened  the  trap  door  must  be  closed 
down.  On  opening  the  door  an  inner  door,  kept  locked,  is 
seen,  and  to  the  outside  of  this  the  telephone — an  ordinary 
walnut-wood  magneto  call  instrjiment  (well  paraffin-waxed) 
— is  seen. 

On  ringing  up,  the  light-keepers  on  the  mainland  are 
called,"  and  can  plug  through  to  the  Guernsey  exchange 
system. 

Besides  three  power  cores  of  19/17  copper,  the  submarine 
cable  contains  two  7/23  conductors,  only  one  of  which  is 
available  for  telephone  use.  An  earth  return  is,  thciefore, 
used  with  a  transformer  on  shore  to  link  up  with  the  metallic- 
circuit  system  of  Guernsey. 

Even  the  single  wire  is  npt  exclusively  available  for  the 
telephone,  and  an  automatic  door  switch  ensures  that  when 
the  telephone  is  not  in  use  various  lighthouse  devices  are 
connected  in  its  place.  It  is,  therefore,  essential  that  after 
use  the  lighthouse  door   shall  be   properly   closed,   and  to 


guard  against  forgetfulaes',  it  ig  arranged  so  that  the  pilot 
using  the  telephone  cannot  lift  the  trap  door  to  r*.-a'  h 
the  ladder  until  the  light-house  door  is  first  completely 
closed. 

Speaking  is  good,  even  when  during  fog  18  e.h.p.  is  being 
transmitted  by  the  power  cores  of  the  same  cable  (three- 
phase  alternating,  neutral  point  not  earthed). 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS, 


Amexd-mexts, 


NICARAGUA. — The  Government  has  passed  a  decree  providice 
that  every  Castoms  entry  and  Consular  invoice  reqaired  therewith 
must  give  particulars  of  the  contents  of  each  parcel,  and  mast 
indicate  the  gross  weight,  the  net  weight,  and  the  value  of  the 
various  articles.  From  the  date  of  this  decree,  a  copy  of  the  invoice 
must  be  presented  with  the  entry.  For  the  purposes  of  the  decree, 
gross  weight  is  understood  to  mean  the  weight  of  the  goods  with 
all  containers,  packing,  coverings,  receptacles,  wrappings,  a:c.. 
interior,  exterior  or  immediate,  in  which  the  goods  are  contained  or 
packed  on  shipment.  The  net  weight  does  not  include  any  fj-terior 
packing,  covering,  receptacle,  &c. ;  but  it  does  include  all  interior  or 
immediate  receptacles,  including  cardboard,  paper,  wood  or  other 
materials  to  which  the  articles  may  be  attached.  Straw  and  other 
similar  materials  placed  for  protective  purposes  between  the  outer 
container  and  the  immediate  receptacles  of  the  goods  are  not 
■  included  in  the  net  weight.  Weights  must  be  expressed  in  kilo- 
grammes or  fractions  thereof.  The  value  of  the  goods  to  be  declared 
in  the  entry  and  in  the  Consular  invoice  is  their  wholesale  price  in 
the  principal  markets  of  the  country  from  which  they  are  exported, 
when  packed  and  ready  for  shipment  (including  the  value  of  all 
boxes,  crates,  sacks,  packing  and  containers  of  all  kinds,  and  other 
costs  and  expenses  incidental  to  the  preparation  of  the  goods  for 
shipment)  ;  maritime  freight,  insurance,  export  duties,  Con:-ular 
fees  and  buyers'  commissions  are  not  included.  The  value  of  the 
goods  is  to  be  expressod  in  the  currency  of  the  exporting  country. 

SWITZERLAND.— The  Castoms  authorities  have  decided  that 
insulating  tubes  of  paper  or  paper  pulp,  with  sheath  of  common 
metal,  are  to  be  dutiable  at  the  rate  of  12  fr.  per  100  kilogs. 

HONDURAS. — The  Government  has  passed  a  decree  imposing  a 
surtax  of  5  per  cent,  on  all  imports  into  the  country.  The  decree  is 
to  come  into  force  on  August  1st. 

NEW  ZEALAND. — The  Customs  authorities  have  issued  the 
following  decisions  as  to  the  duties  to  be  levied  on  certain  imported 
goods  ;  the  rates  given  are  in  every  case  those  under  the  preferential 
tariff  for  British  goods  :  — 

Insulator  bolts,  swan-necked  Free 


Contact  makers 
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PERU. — The  Board  of  Trade  has  received  a  copy  of  a  decree  of 
the  Peruvian  Government  which,  in  view  of  the  early  opening  of 
the  Panama  Canal,  lays  dovn  certain  provisions  designed  to 
encourage  the  use  of  the  ports  of  Paita,  Callao  and  Mollendo  for 
the  warehousing  of  goods  destined  for  re-exportation  from  those 
ports  to  other  countries. 

In  the  case  of  goods  shipped  to  the  three  porta  in  question, 
Peruvian  Consuls  are  to  legalise,  free  of  charge,  the  four  copies  of 
the  Consular  invoice  which  are  required  under  the  Peruvian  Con- 
sular Regulations  in  respect  of  all  goods  shipped  to  Peruvian  ports 
when  the  shipper  declares  that  the  goods  are  to  be  re-exported  from 
the  port  of  destination  to  another  country,  "^f  the  shipper  does  not 
make  such  declaration,  the  consignees  of  the  goods  shall  be  entitled 
to  receive  a  refund  of  the  Consular  fees  paid  for  the  legalisation  of 
the  invoices  if  the  goods,  after  being  warehoused  in  the  Customs 
house  of  one  of  the  three  ports,  are  subsequently  re-exported  to  a 
foreign  country.  The  charge  for  the  warehousi-'g  of  goods  in 
transit  for  fore'gn  countries  at  these  three  parts  is  to  be  at  the  r.ite 
of  i  per  cent,  per  month,  as  against  1  per  cent,  otherwise  for  the 
first  month,  and  !>  per  cent,  for  each  succeeding  month. 

As  regards  goods  imported  at  Paita,  Callao  and  Mollendo,  and 
deposited  in  Customs  warehouse  under  re-export  declaration,  the 
Consular  fee  for  the  legalisation  of  the  invoices,  as  also  warehousing 
charges  at  the  full  rate,  will  be  payable  if  the  consignee  subse- 
quently decides  to  clear  them  for  consumption  in  Peru. 


Educational  Xotes. — The  new  buildings  for. the  School 
of  Architecture  at  University  College  are  approaching  "completion, 
and  will  be  ready  for  the  opening  of  the  new  session  in  October. 
They  provide  accommodation  for  one  hundred  students. 

North  AM  I'TON  Ixstitttk. — The  arrani^ements  of  the  courses 
for  next  session  are  announced  in  our  advertisement  pages 
to-day. 
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NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Comriled  expressly  for  this  journal  by  Messrs.  W,  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  286,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


15,583.    "  Dynamo-electric  machines."      Brolt,   Ltd.,  B.  Brooks  and  W. 
Holt.    July  7th.    (Complete.) 
15,587.    "  Sparking  plugs."    J.  H.  Rcnbaken.    July  7th, 
15,607.    "  Adjustable  telephone  arms."    M.  J.  D.  Carter.    July  7th. 
15,636.    "Magnetos."    H.Ford.    July  7th. 

15.642.  "  Electric  switches  mechanically  controlled  from  a  distance."  F. 
Hodgson.    July  7ch. 

15.643.  "  Electric  lighting  control  systems."    F.  Hodgson.    July  7th. 

15.644.  "  Incandescent  electric  lamps  and  their  fittings."  F.  Hodgson. 
July  7th. 

15,648.  "  Electrical  devices  for  operating  door  sashes  of  automobiles  and 
other  carriages."  J.  F.  P.  de  la  Riboisiere.  (Convention  date,  July  9th, 
1912,  France.)    July  7th.    (Complete.) 

15,658.  "Electric  railways."  C.  M.  White.  (M.  E.  Sturgess,  United 
States.)    July  7th.    (Complete.) 

15.673.  "Wireless  telegraph  transmitter."  J.  G.  Balsillie.  (Convention 
date,  September  2ard,  1912,  Australia.)    Jnly  7th.    (Complete.) 

15.674.  "Wireless  telegraph  receivers."  J.  G.  Balsillie.  (Convention 
date,  September  23rd,  1912,  Australia.)    July  7th.    (Complete.) 

15.675.  "  Apparatus  for  checking  any  suitable  predetermined  excess 
number  of  calls  at  a  telephone  call-box  or  other  place  "  J.Pinter.  (Conven- 
tion date,  July  13th,  1912,  Hungary,)    July  7th.     (Complete.) 

15,682.  "  Electric  control  of  electric  motors."  0ns  Elevator  Co..  Ltd. 
(Otis  Elevator  Co.  Incorporated  United  States,)  (Addition  to  3,249/13.) 
July  7th.    (Complete.) 

15.686.  "Variable-speed  dynamo-electric  machines."  B.  Brooks  and  W. 
Holt.    July  8bh. 

15.696.  "Method  for  aerial  sigaalling  and  intercommunication  with  wire- 
less telegraphy."    G.  H.  Jones  and  L.  V.  Harbor.    July  8th. 

15.697.  "  Dynamo-electric  machines."  B.  Brooks  and  W.  Holt. 
July  8th. 

15.698.  "Battery  lamps."     A.  F.  Hawdon.    July  8th. 

15,719.  "  Storage  battery  grids."  E.  F.  Wackwitz.  (Convention  date, 
July  8th,  1912,  United  States.)    July  8th.     (Complete.) 

15,729.  "  Means  for  and  methods  of  changing  the  freauanoy  of  alternating 
electric  currents."    A.  M.  Taylor.    (Addition  to  8,853,  1911.)    July  8th. 

15,733.  "  Electrically-operated  piano-players."  C.  Youi.don  and  C.  A. 
YoDLDON.    July  8th. 

15,739.  "  Transformation  and  distribution  of  electric  currents  tor  lighting 
and  other  purposes."    D.  Suchostawer  and  J.  O.  Oxlet.    July  8th. 

15,748.  "  Telephone  systems."  W.  D,  Derriman,  (J.  B,  Russel.)  July  Sib. 
(Complete.) 

15,760.  "  Electrical  fuses  of  the  plug  type."  H.  T.  Paiste.  July  8th. 
(Complete.) 

15,769.  "  Systems  for  supplving  from  high-pressure  mairs  continuous 
current  at  a  lower  pressure."  E.  A.  Graham  and  W.  J.  Rickets.  July  8th. 
(Complete.) 

15.783.  "  Sounding  transmitting  apparatus."  W.  H.  Derriman.  (Auto- 
matic Enunciator  Co.,  United  States.)    July  8th.    (Complete) 

15.797.    "  Telephone  systems."    L.  AV.  Bannehr.    July  9th. 

15,811.  "  Base-plate  for  electrical  measuring  instruments."  Landis  and 
Gyr,  G.m.b.H.  (Convention  date,  July  12th,  1912,  Geimany.)  July  9th. 
(Complete.) 

15,818.  "Reversible  variable-speed  electric  motors."  L.  Satchwell,  C, 
Wallbridge  and  J.  Ross,  jun.    July  9th.^ 

15,824.  "Manufacture  of  electric  glow  lamps."  Wolfram  Lampen 
Akt.-Ges.  (Convention  date,  July  17th,  1912,  Germany.)  July  9th.  (Com- 
plete.) 

15,826.  "Safety  lifeguards  for  attaching  to  motor-omnibuses,  electric 
tramcars,  taxicabs,  and  other  like  vehicles."    E.  W.  Evans.    July  9th. 

15,828.     "Telephony."     S.G.Brown.    July  9th. 

15.869.  "  Method  of  indirect  excitation  for  oscillatory  circuits."  E. 
Girardeau.  (Divided  application  on  11,703,  1912,  May  16th.)  (Convention  date 
May  17th,  1911,  Germany.)    July  9th.     (Complete.) 

15.870.  "  Electric  fans."    B.  Fazan.    July  9th. 

15,875.  "  Arrangement  for  starting  groups  of  electrical  machines  consisting 
of  asynchronous  machine  and  an  asynchronous  machine  connected  in  cascade 
with  it."  Ateliers  de  Constrdctions  Electhiqdes  de  Charleroi  Soc  Anon. 
(Convention  date,  March  21st,  1913,  Belgium).    July  9th.    (Complete.) 

15,87:1.     "  Heating  by  electricity."    P.  R.  Wilde.    July  9th. 

15,891.  "  Devices  for  cleaning  the  globes  of  electric  arc  lamps  and  the  like." 
R.  L.  Ireland.    July  10th. 

15,900.    "  Electric  igniting  device."    E.  V.  Jones.    July  10th. 
15,909.    "  Dry  batteries."    Sakizo  Yai.    July  10th.    (Complete.) 
15,929.    "  Manufacture  of  drawn  tungsten  and  the  like  wire."    C.  Gladitz. 
July  10th. 

15.950.  "Automatic  breakers  for  electric  circuits."  A.  Pollak.  (Conven- 
tion date,  July  18th,  1912,  United  States.)    July  lOlh.    (Complete.) 

15.951.  "  Safety  devices  for  electric  conductors."  G.  Giles.  (Addition  to 
4,997/09 ;  Convention  date,  July  20th.  1912,  Switzerland.)  July  10th.  (Com- 
plete.) 

15.968.  "  Contact  devices  for  electrical  testing  purposes."  EvERSdED  and 
Vignoles,  Ltd.,  W.  Clark  and  G.  Senior.    July  10th. 

15.974.  '•  Sparking  plugs  for  internal-combustion  engines."  Electric 
Ignition  Co.  (1913),  Ltd.,  and  A.  Cox.    July  11th. 

15.975.  "  Insulating  or  the  like  slabs."    J.  A.  Torpey.    July  11th. 

15,980.  "Thermo-electric  batteries  and  the  like."  C.  D.  McCouet.  July 
nth. 

16.011.  "  Electric  transformer  furnace."  J.  Bally.  (Convention  date, 
July  12th,  1912,  France.)    July  11th.    (Complete.) 

16,015.  "  Dynamo-electric  machines."  H.  Lucas  and  H.  E,  Moore,  July 
nth.    (Complete.) 

16,027.  "  Alkaline  electric  accumulators."  E.  Foss,  P.  Harris  and  B.  W. 
Parbkr,    July  11th. 

16.034.  "  Electromagnetic  balances."  Soc.  des  Etablissements  Gaumont, 
(Convention  date,  July  29th,  1912,  France.)    July  11th.     (Complete.) 

16,010,    "Electric  heating."    A.  F.  Bei:ry.    July  11th. 

16,048.    "  Electrolytic  diaphragms."   H.  A.  Wagner.   July  11th.  (Complete.) 

16,058.  "  Incandescent  bulbs  in  electric  safety."  F.  Faerber.  July  Uth. 
(Complete.) 

1G.068.  "  Process  of  producing  filaments  or  wire  wolfram  and  wolfram  alloy." 
E.  A.  Khdger.    July  11th.    (Complete.) 

16,078.    "  Sparking  plugs."    F.  A.  L.  Johnson.    July  12th. 

16,081.  "  Expanding  pendant  for  gas  c .  electric  light  fittings."  E.  Phillips. 
July  12th. 

16,092.  "  Thermostatic  control  of  electric  currents."  E.  G.  Byng  and  C.  H. 
Archer.    July  12th. 

16,103.    "  Antiseptic  telephone  receiver."    F,  Robinson.    July  12th. 


16,113.  "  Electric  motors  suitable  for  display  advertising  devices  and  the 
like."    A.  C.  Harris.     (Addition  to  19,2(>8/11).    July  12th. 

16,123.  "  Means  for  completing  an  electric  circuit  when  a  predetermined 
temperature  is  reached,  applicable  for  actuating  fire  alarms  and  for  other 
purposes."    J.  Matley  and  U.  Russel.    July  12th. 

16,126.  "Electro-magnetic  receivers."  T.  C.  Coykkndall.  July  12ih. 
(Complete.) 

16,128.  "  Money  boxes  for  apparatus  such  as  prepayment  telephones,  coin- 
freed  gas  meters  or  the  like."  H.  G.  C.  Fairweather.  (Ges.  fiic  Elektrische 
Industrie  Akt.-Ges.,  Austria.)    July  12th.    (Complete.) 

16,150.    "Automatic  telephone  register."    A.W.Crawford.    July  12th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


1911.  * 

Machine  for  Electric  Bbazing,  Soldering  or  Welding  for  Uniting  Brake 
Strips  to  Wheel  Rims  or  Beads  td  their  Rims.  C.  H.  Apsey.  29,120. 
December  27th.    (June  27th,  1912.) 


1912. 

Apparatus   for   Actuating    Conduit    Covers    and    Collector   Ploughs    of 

Electric  Railways.    D.   Samiia.    9,637.     April  23rd.     1  Patent  of  Addition 

not  granted.) 
IiiNiTicN  Systems.    C.P.Kettering.    12,047.    May  21st.    ( May  21nd,  1911.) 
Telephone  Exchange  Systems.    W.  Aitken.    (Automatic  Electric  Co.  partly.) 

14,318.    June  19th. 
Electrically-Controlled  Point  or  Switch  Oper4ting  Mechanism  for  Rail- 

".V  ays  AND  the  Like.  R.V.Cheatham.  14,739.  June  24th.  (.June  22nd,  I'Jll.) 
Receivers  for  Printing  Telegraph  Systems.  G.  S.  Hiltz.  14,857.  June  £5th. 
Call-Distributing  Telephone  Systems.     H.  P.  Clausen.     14,943.    Jane  26th, 

(June  26th,  1911.) 
Electric  Ovens.    H.  T.  Harrison.    15,055.    June  27th. 
Telephone  Systems.     A.E.Keith.     15,072.    June  27th.     (  Xune  28th,  19U.I 
ELECTRtc    Lamps    Using   iNCANDSsceNCE    Filaments  of   the  Second  Class. 

A.  Clarke.     15,127.    June  28th. 
Storage  Batteries.    E.  Sokal.    15,404.    .Tuly  2nd. 

Supporting    Devices   for    Filaments    or    Wires    in    Incandescent   Metal- 
Filament  Lamps.    Julius  Pintsch  Akt.-Ges.    15,485.    July  2nd.     (November 

18th,  1911.) 
Electric  Aerial  Rail  or  Rope  Ways.    Elektro  Motoren  \Verke  Hermann 

Gradenwitz.    15,920.    July  8th.     (July  8th,  1911.    Addition  to  and  divided 

application  on  No.  12,833  of  1912,  May  31st.) 
Appliances  or  Means  for  Mounting  Incandescence  Electric  Lamps  and  the 

Manufacture  thereof.     A.  W.  Beuttell.     1H,807.    July  12lh. 
Insulating  and  Tensioning  Device  for  Electric  Cables.    I.  Porak.    16,671. 

July  17th.     (April  4th,  1912.) 
Holders  for  Inverted  Globes  or  Shades  of  Gas  and  other  Ligeits.    A. 

Rose,  W.  Bellamy  and  J.  Dolphin.     17,102.    July  23r^. 
Electric  Floor  Lamps.    G.  Maurice  and  L.  G.  Byng.     17,247.    July  24th. 
Automatic    Telephone    Exchange    Switches    and    Controlling    Circuits 

THEREFOR.      Western     Electric     Co.      (Western    Electric     Co.)      17,868. 

August  1st. 
Electric  Couplings  OR  Connectors.    J.  Wilkie.    18,060.    August6th.    (Patent 

of  Addition  not  granted.) 
Combined  Plug  and  Switch  for  Electric  Circuits.    W.  R.  Lambert.    18,275. 

August  8th. 
Electric  Rectifying  Apparatus.     British   Thomson-Houston  Co.     (General 

Electric  Co.)    18,747.    August  15th. 
Holders  for  Telephones.    G.  B.  Stern.    21,725.    September  24th. 
Combined  Electric  Indicators  and  Steam  Flow  Meters.     British  Thomson- 
Houston  Co.,  Ltd.     (General  Electric  Co.)    22,262.    September  30th. 
Mine  Exploders.    Sterling  Telephone  and  Electric  Co  ,  Ltd.     (SohafHer  &  Co.) 

22,450.    October  2nd.     (Addition  to  No.  27,318a  of  19D6.) 
Switches  for  Electro-magneiic  Clutches  in  Machines  with  Reversal  of 

Motion.      E.   C.   R.   Marks.      ("  Vulkan "    Maschinen    Fabriks    Akt.-Ges.) 

23,150.     October  lOth. 
Brush-raising  Mechanism  for  Dynamo-electric  Machines.    British  Thomson- 
Houston  Co.,  Ltd.,  and  P.  P.  Whitaker.    ?5.704.    NovembarSth. 
Filament    Carriers    for    Electric    Incandescent    Lamps.      Westinghouse 

Metallfaden  Gluhlampenfabrik  Ges.    26,288.    November  15th.    (November 

20th,  1911.) 


"  Switching  "  Certificates. — The  energy  displayed  by 
Messrs.  A.  P.  Lundberg-  &  Sons  in  advancing  the  cause  of  im- 
proved cortrols  for  lightingf  circuits  is  remarkable.  The  latest 
efforts  of  the  firm  in  this  direction  consist  in  instituting  periodical 
examinations  in  "  Electric  Light  Switching."  A  series  of  questions 
is  based  on  the  subject  as  dealt  with  in  the  firm's  booklet  "Lektrik 
Lighting  Connections "  ;  these  may  be  worked  out  at  home  by 
anyone  who  cares  to  do  so,  and  may  then  be  submitted  to  Messrs. 
Lundbeig  for  examination  without  charge.  Though  reference  to 
the  above  (or  any  other)  book  is  not  barred,  the  questions  are  of 
such  a  nature  that  they  cannot  be  answered  directly  from  the  book. 
In  other  words,  they  are  a  test  that  the  examinee  can  see  between 
and  beyond  the  actual  published  examples  of  controls  ;  and  practi- 
cally every  answer  involves  the  sketching  of  a  more  or  less  original 
connection  diagram.  Certificates  and  money  prizes  will  be  awarded 
to  the  senders  of  satisfactory  papers,  and  those  who  wish  to  test 
their  knowledge  of  the  subject  of  lighting  controls  should  apply  to 
the  firm  at  477-48'.i,  Li\erpool  Road.  London.  X.,  for  one  of  their 
"Electric  Light  Switching-Competition  Circulars."'  We  have  one 
of  these  in  front  of  us,  and  a  glance  through  the  questions  con- 
clusively proves  that  there  is  much  more  in  switching  than  meets 
the  eye.  We  note,  for  example,  questions  relating  to  the  control  of 
lights  on  warships  and  in  railway  trains.  The  idea  is  a  good  one, 
and  should  effectively  stimulate  study  of  this  imiiortant  branch  of 
wiring  work. 
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Last  week  the  Prime  Minister  announced  the  forthcoming 
publication  of  the  new  contract  with  the  Marconi  Co.,  and 
provisionally  fixed  a  day  for  .the  discussion  of  its  terms  ; 
but  the  matter  still  remains  in  suspense,  and  in  the  mean- 
time the  daily  Press  has  been  deluged  with  communications 
on  the  subject  from  amateur  "experts"  and  party  politicians. 

Prominent  amongst  these  is  a  long  letter  from  Sir  Henry 
Norman,  Associate  LE.E.,  who  is  a  member  of  the  War 
Office  Wireless  Committee  and  has  recently  "  visited, 
minutely  examined,  and  taken  copious  notes  of  every  type 
of  high-power  long-distance  wireless  station  in  Europe  "  ! 
So  far  as  he  knows,  no  other  person  has  done  this.  Sir 
Henry  is  to  be  congratulated  upon  his  remarkable  achieve- 
ment, on  the  strength  of  which  he  imperatively  demands 
the  abandonment  of  the  royalty  and  the  formation  of  a 
State  Department  for  Imperial  Communications.  But  as  a 
member  of  a  Departmental  Committee,  would  he  not  show 
better  taste  by  refraining  from  polemics  in  the  public  Press  ? 

Brushing  aside  all  questions  as  to  the  bona  fides  of  the 
parties  to  the  contract — though  in  passing  we  may  express 
our  unshaken  confidence  in  the  integrity  and  single-minded 
patriotism  of  Mr.  Samuel — the  chief  points  around  which 
the  battle  has  raged  are  these :  Is  the  provision  of 
Imperial  wireless  communication  a  matter  of  extreme 
urgency  ? — Is  it  essential  that  the  work  should  be  placed 
in  the  hands  of  the  Marconi  Co.  ? — Are  the  terms  of  the 
contract  reasonable  and  just .' — Will  the  contract  prove 
detrimental  to  the  progress  of  wireless  telegraphy  and  to 
the  national  interests  ? 

As  regards  the  first  of  these  questions,  we  have  already 
expressed  the  view  that  we  must  accept  the  reiterated  state- 
ments of  the  men  to  whom  we  have  entrusted  the  duty  of 
safeguarding  the  defences  oi  the  Empire.  The  British 
public  is  notoriously  distrustful  of  the  expert,  but  it  cannot 
afford  to  ignore  his  deliberate  judgment  in  a  matter  of  such 
transcendent  importance.  Let  it  be  granted,  then,  that 
the  erection  of  the  Imperial  chain  is  a  matter  of  pressing 
necessity — how  can  it  be  eflFected  with  the  least  delay  't  The 
Post  Office  admittedly  amnot  undertake  the  work ;  the 
Admiralty  will  not,  even  if  it  can,  for  its  staff  is  fully 
occupied  with  its  normal  duties,  which  must  not  be  neglected. 
It  has  been  proved  by  the  investigations  of  the  Scientific 
Advisory  Committee  that  of  all  the  possible  competitors  for 
the  coni/i-act,  the  ]\Iarconi  Co.  is  the  only  concern  which  has 
done  similar  work  on  a  commercial  scale,  and  is  in  a  position 
to  carry  out  the  undertaking  at  once  with  a  ceru\inty  of 
success— and  certainty  is  a  sine  qua  non.  There  is,  to  our 
mind,  no  alternative. 

The  third  is  perhaps  the  most  vulnerable  point  of  the 
policy  of  the  Government,  for  it  is  urged  that  the  royalty 
is  excessive,  that  it  will  become  a  perpetual  burden  upon 
the  wireless  service,  that  it  will  enable  the  company  to 
throttle  all  competition,  and  that  the  payment  of  the  full 
royalty  irrespective  of  the  number  or  value  of  the  patents  in 
use  is  a  preposterous  condition.  We  need  not  discuss  the 
pros  and  cons  of  the  matter,  however,  for  the  Postmaster- 
General  on  Monday  stated  that  the  royalty  conditions  had 
been  radically  changed  ;  the  royalty  has  been  split  up  into 
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four  sections  in  such  a  way  as  to  rcmove  its  most 
objectionable  features  and  to  enable  the  Government  to 
reduce  the  payment  on  discarding  any  section,  whilst 
retaining  some  of  the  company's  pjitents  in  use.  As  the 
hostility  of  the  opposition  to  the  contract  has  mainly  centred 
on  this  question,  we  may  now  hope  that  the  contract  will 
be  ratified  in  the  course  of  next  week,  and  that  the  work  of 
construction  will  be  put  in  hand  without  further  delay. 

As  regards  the  possible  effect  of  the  contract  upon  future 
progress,  there  is  room  for  a  great  deal  to  be  said  on 
either  side,  but  little  is  to  be  gained  by  the  discussion.  No 
man  can  tell  what  to-morrow  may  bring  forth.  There  is  one 
factor,  however,  to  which  we  may  direct  attention.  It  is 
sometimes  pointed  out  that  the  company,  enriched  by  an 
extortionate  royalty,  will  be  in  a  position  to  purchase  all 
rival  patents  and  to  establish  a  virtual  monopoly  in  wireless 
telegraphy.  But  is  the  Imperial  service  likely  to  prove  as 
lucrative  as  is  suggested  ?  "We  doubt  very  much  whether 
the  receipts  will  assume  the  magnitude  assigned  to  them. 
The  cable  is  not  yet  obsolete,  and  it  is  significant  that  the 
cable  companies  are  not  perturbed  at  the  prospect  of  the 
competition  of  the  wireless  chain.  The  Government  has 
sedulously  avoided  giving  any  estimate  whatever  of  the 
probable  amount  of  the  gross  receipts.  It  must  be  borne 
in  mind  that  the  wireless  service  is  devoid  of  that  most 
important  quality — secrecy — and,  therefore,  that  all  messages 
of  such  a  nature  as  to  necessitate  secret  transmission  will 
have  to  be  sent  by  cable.  No  cipher,  we  are  told,  is 
undecipherable,  and  only  by  means  of  a  private  code  can 
absolute  secrecy  be  secured  in  wireless  transmission.  Speed  also 
is  an  important  consideration,  and  as  the  wireless  messages 
must  be  repeated  manually  at  every  station,  both  speed  and 
accuracy  will  necessarily  suffer  in  comparison  with  the 
cable  service,  which  now  has  at  its  command  automatic 
repeaters  of  the  highest  efficiency.  The  automatic  records 
of  the  wireless  service  will  be  photographic,  and  will,  there- 
fore, have  to  be  read  and  transcribed  by  human  agency, 
which  is  prone  to  error. 

We  believe  that  the  bulk  of  the  public  traffic  on  the 
wireless  system  will  be  of  a  domestic  nature,  a  class  which 
the  cable  companies  until  recently  did  not  trouble  to  cater 
for  ;  it  must  necessarily  be  cheap,  and  its  development  will 
be  of  slow  growth.  During  the  first  years,  therefore,  the 
royalty  payments  cannot  assume  large  proportions,  and  the 
company  will  not  possess  those  boundless  resources  that  are 
necessary  to  establish  and  maintain  a  monopoly.  Moreover, 
the  British  Empire  does  not  comprise  the  whole  world,  and 
there  is  plenty  of  scope  for  other  concerns  to  develop  their 
systems  beyond  the  control  of  the  British  company.  We  see 
no  valid  reason  for  the  fears  which  have  been  expressed  on 
this  score,  and  we  sincerely  hope  that  a  start  will  shortly  be 
made  with  the  work. 

We  are  glad  to  record  the  fact  that  the  Government  has 
taken  steps  to  form  a  technical  Advisory  Committee, 
somewhat  on  the  lines  suggested  by  Sir  Joseph  Larmor, 
and  that  Mr.  W.  Duddell  has  been  invited  to  preside  over 
its  deliberations.  The  choice  was  no  doubt  inevitable, 
but  is  none  the  less  gratifying  on  that  score.  The  President 
of  the  Institution  of  Electrical  Engineers  is  probably  the 
most  eminent  independent  expert  in  wireless  telegraphy  that 
we  possess,  and  we  congratulate  Mr.  Samuel  on  having  re- 
tained his  services  on  behalf  of  the  nation  for  a  period  of  years. 


Ghent 
Exhibition. 


Our  readers  probably  need  no  reminder 
that  an  International  Exhibiiion  is  now  in 
progress  in  Ghent,  one  of  the  most 
interesting  cities  in  the  "  Lowlands,"  and  one  which  is 
particularly  easy  of  access  from  this  country  at  a  trifling 
cost.  The  exhibition  is  a  large  one,  occupying  an  area  of 
250  acres,  and  includes  a  wonderful  representation  of  a 
village  in  "Old  Flanders,"  to  mention  only  one  of  its 
varied  attractions.  We  are  here  concerned,  however,  not 
with  esthetics  or  antiquities,  but  with  the  modernities 
which  appeal  to  the  professional  sympathies  of  our  readers, 
and  from  this  restricted  point  of  view  we  are  compelled  to 
state  that  the  list  of  exhibits  presenting  noteworthy  features 
is  but  a  very  short  one.     The  British  Section,  as  a  whole,  is 


a  very  fine  one,  well  worthy  of  its  origin,  and  we  are 
informed  that  the  "  arts  and  crafts  "  section  is  one  of  the 
best  collections  ever  brought  together  ;  but  the  most  striking 
and  important  exhibits  in  the  Machinery  Hall  arc  devoted 
to  the  textile  industries,  which  afford  examples  of  electric 
driving,  but  are  not  otherwise  of  electrical  interest.  In  the 
International  Machinery  Hall  also  there  is  little  for  us  to 
comment  on,  but  an  annexe  to  this  building,  called  the 
Palais  d'Electricitb,  is  prettily  illuminated,  and  contains 
a  variety  of  small  electrical  apparatus  for  domestic  applica- 
tions, as  well  as  motors,  accumulators,  &c. 

In  the  French  section  a  room  is  set  aside  for  electrical 
exhibits,  which  are  well  set  out,  though  perhaps  rather 
crowded,  and  there  are  a  few  items  in  the  German  section. 

While  the  Board  of  Trade  Exhibitions  Branch  has, 
undoubtedly,  afforded  very  valuable  assistance  to  exhibitors, 
it  is,  we  think,  very  questionable  whether  the  holding  of  two 
exhibitions  in  the  same  country  within  a  period  of  two  years 
is  not  overdoing  the  thing.  We  understand  that  many  of 
the  British  exhibitors  were  anxious  to  be  represented  at 
Ghent,  no  doubt  remembering  the  successes  they  recorded 
at  Brussels,  but  we  suggest  that,  while  under  similar 
circumstances  such  firms  should  be  amply  supported  by  the 
Branch,  the  question  whether  British  manufacturers  should 
receive  a  general  and  pressing  invitation  to  exhibit  and  thus 
to  form  a  large  British  Section  should  receive  very  careful 
consideration.  We  are  not  in  possession  of  all  the  facts  that 
led  the  Branch  to  adopt  this  course,  and  it  is  too  soon  yet 
to  take  stock  of  the  results  ;  but  we  think  we  shall  voice  the 
opinion  of  manufacturers  in  general  in  propounding  the 
view  that  at  least  five  years  should  elapse  before  one 
of  its  international  exhibitions  follows  another  in  any  one 
country,  and  preferably  a  longer  interval  should  be  allowed. 


Elsewhere  in  this  issue  we  illustrate 

i*f     -  •     1  -nr    *     and    describe    the     new    exhaust  -  steam 
Municipal  Waste  .     _,       ^^     ,        , 

Heat  Station,    generatmg  station  of  the  West  Hartlepool 

Corporation.  The  scheme  is  the  first  of 
its  kind  to  be  carried  out  by  municipal  enterprise,  and  its 
novelty  in  this  connection  led  to  very  close  scrutiny  of  the 
proposals  by  the  L.G.B.  at  the  official  inquiry,  which  was 
concluded  in  July,  1911. 

Under  an  agreement  which  lasts  for  a  period  of  30  years, 
the  Seaton  Carew  Iron  Co.  provides  exhaust  steam  from  its 
blowing  engines,  or,  if  none  is  available,  live  steam  from  its 
boilers,  to  mixed-pressure  turbines  provided  by  the  Cor- 
poration, as  well  as  the  circulating  water  required  by  this  plant, 
in  exchange  for  electrical  energy  to  meet  its  requirements. 
Various  guarantees  in  the  agreement  safeguard  the 
Corporation,  which  also  has  sufficient  adjoining  land  to 
build  a  coal-fired  boiler  plant  in  the  event  of  its  being 
necessary  to  do  this. 

The  immediate  effect  on  the  Corporation's  electricity 
supply  will  be  roughly  the  loss  of  a  large  consumer — the 
Seaton  Carew  Co.— and  the  gain  of  others  requiring  more 
than  double  the  lost  supply  ;  on  the  operating  side,  coal  and 
water  costs  will  practically  disappear,  but  the  saving  in 
this  direction  will  necessarily  go  towards  the  capital  charges 
on  the  new  plant.  Thus  it  is  not  probable,  and,  indeed, 
Mr,  Friederichs,  the  borough  electrical  engineer,  does  not 
anticipate,  that  the  full  benefit  of  the  new  plant  will  be  felt 
for  a  year  or  two. 

The  expected  practical  disappearance  of  coal  costs,  at  a 
time  when  coal  prices  promise  to  remain  at  a  high  level, 
leaves  little  doubt  as  to  the  ultimately  profitable  character  of 
the  scheme,  which  is  welcome,  if  only  on  account  of  the  enter- 
prise displayed  by  the  Corporation  and  its  engineer  in  facing 
modern  electrical  recjuirements  in  a  business-like  manner. 


We  find  ourselves  entirely  in  agreement 

^^SiV"      ^^^^  ^^^    Chancellor  of  the   Exchequer 

Service.         ^^^"^  ^®  argues  for   large  salaries  to  be 

paid  to  men  qualified  to  hold  important 

positions  in  the  public  service.     There  was  a  time  when  not 

every  member  of  the   present  Cabinet  used  to  think  that 

way.     But  the  times  change  and  we  change  with  them, 
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BO  there  is  nothing  incongruous  in  thinking  when  ycu  are 
young  that  no  man  is  worth  more  than  £500  a  year,  and 
when  you  get  to  years  of  maturity  drawing  an  annual  salary 
of  ten  times  the  amount.  Yes,  we  quite  agree  with  Mr. 
Lloyd  George,  that  when,  as  in  the  case  of  the  lioad  Hoard, 
men  of  exceptional  standing  and  ability  in  matters  of 
organisation  and  control  are  called  from  private  occupation 
to  the  service  of  the  State,  they  should  be  compensated  with 
the  hand  that  is  not  niggardly.  "  It  was  very  desirable  that 
they  should  get  the  best  men  available  for  these  positions, 
and  he  did  not  thiok  there  was  a  greater  mistake  than  to 
underpay  them  "  {Times  report). 

There  are,  as  most  people  will  admit,  many  things  calling 
loudly  for  redress  in  connection  with  the  Civil  Service.  We 
have  sympathy  with  the  agitation  which  occasionally  arises 
for  less  of  privilege  and  more  of  merit  to  decide  who  shall 
enter,  but  the  Chancellor's  trouble  at  the  moment  concerns 
the  later  doings  of  those  who  after  having  proved  their  fitness 
are  weaned  from  the  service  of  the  State  by  the  attractions 
of  the  world.  He  says  :  "  One  of  the  most  serious  facts  they 
had  to  face  was  that  their  really  good  men  passed  from  the 
Civil  Service,"  for  "  the  moment  a  man  developed  first-rate 
business  abilities,  it  paid  big  businesses  to  offer  him  a  large 
salary,  even  as  much  as  £10,000."  Now,'*  if  we  were  to 
read  much  more  of  this  sort  of  thing  we  should  feel  prompted 
to  call  for  a  speech  from  the  Postmaster-General,  and 
inquire  into  the  health  of  the  Telephone  Service.  It  is, 
no  doubt,  a  crying  shame  that  the  business  world  should 
attract  our  State  servants  by  dangling  princely  salaries 
before  them. 

But  let  us  consider  another  case.  Imagine  a  huge 
business  built  up  by  private  enterprise  and  then  bought 
over  by  the  State  for  many  millions  sterling  of  purchase 
money.  We  will  decide  not  to  take  over  any  official 
whose  salary  exceeds  £700  per  annum.  Efficiency,  brains, 
powers  of  organisation,  expert  knowledge  of  a  most  intricate 
business — these  shall  all  be  subordinated  to  that  policy  of 
the  fixed  salary  limit.  What  would  the  Chancellor  of  the 
Exchequer  say  to  that  ?  What  does  the  Postmaster-General 
think  of  it,  in  the  midst  of  the  bombardment  of  complaints 
respecting  the  telephone  service  of  this  year  of  grace  1913  ? 
Perhaps  we  had  better  not  ask  what  do  the  Post  Office 
Engineering  Department  staff  think  of  it. 

Applying  the  Chancellor's  own  words  in  this  connection, 
may  we  not  say  that  "  One  of  the  most  serious  facts  that 
we  have  to  face  is  that  really  good  men  "  of  high  technical 
qualifications  are  not  yet  appreciated  at  their  proper  value, 
that  the  status  of  the  Post  Office  engineer  leaves  much  to  be 
desired  ?  For  the  Road  Board  we  will  have  the  best  men  we 
can  get ;  the  telephone — upon  which  we  are  going  to  spend 
10  millions  sterling  more — must  take  care  of  itself. 


The  paper  read  by  Prof.  Bertram 
Engfn^s!^  Hopkinson  this  week  before  the  Insti- 
tution of  Mechanical  Engineers  heralds  a 
new  era  in  the  history  of  the  gas  engine  ;  the  novel  system 
of  cooling  the  cylinder  and  piston,  which  he  describes,  will 
undoubtedly  prove  of  fundamental  importance  to  the 
internal -combustion  engine,  especially  in  the  larger  sizes, 
and  will  very  materially  modify  the  relationship  between  the 
large  gas  engine  and  the  electricity  supply  industry. 

Briefly,  Prof.  Hopkinson  has  found  a  way  of  cooling  the 
parts  exposed  to  the  hot  gases  which  will  completely  do 
away  with  the  necessity  of  installing  costly  cooling  towers, 
pumps,  &c.,  and  at  the  same  time  greatly  simplifies  the 
construction  of  the  engine,  as  water-jacketed  cylinders  and 
pistons  will  no  longer  be  required.  The  cylinder  will 
become  more  simple  even  than  that  of  a  steam  engine,  for  it 
will  need  no  jacket  at  all  :  and  with  simplicity  and  the 
removal  of  high  temperature  stresses  will  come  a  freedom 
from  cracked  cylinders  and  pistons,  which  must  greatly 
increase  the  reliability  of  the  large  gas  engine.  The  use  of 
internal  cooling  also  has  the  rather  paradoxical  advantage 
that  its  absence  through  the  accidental  failure  of  the  water 
supply,  instead  of  wrecking  the  engine,  merely  results  in  a 


temporary  stoppage  without  any  damage — and  not  even  a 
stoppage,  if  the  mishap  is  discovered  within  ten  minntea  or 
80  of  its  occurrence.  Moreover,  the  speed  of  the  engine 
and  its  output  can  be  increased  by  a  considerable  percentage, 
and  poesibly  its  present  inability  to  carry  an  overload  for 
long  may  be  removed  (though  the  author  does  not  make  thi| 
claim). 

We  do  not  wish  to  suggest  that  startling  comwiaencea 
will  follow  this  new  and  interesting  development ;  but  there 
is  no  doubt  that,  assuming  the  author's  claims  to  \j^  fully 
realised,  it  will  place  the  gas-electric  power  plant  in  a  much 
more  favourable  position  than  it  has  hitherto  occupied  in 
this  country.  Already  the  large  gas  plant  challenges  the 
supremacy  of  the  steam  plant,  and  if  the  cost  of  the  former 
can  be  reduced  by,  say,  20  per  cent.,  and  the  output  increased 
by  a  like  percentage,  it  is  clear  that  the  balance  of  economic 
advantage  will  be  radically  altered.  The  question  whether 
steam  or  gas  power  shall  be  employed  in  a  new  generating 
station  will  assume  an  entirely  new  aspect. 

So  far  as  the  competition  Vjetween  the  electric  motor  and 
the  small  gas  engine  is  concerned,  no  change  need  be 
anticipated,  for  the  cooling  of  the  latter  is  not  surrounded 
with  the  difficulties  met  with  in  the  case  of  large  engines, 
and  the  benefit  derivable  from  the  new  system  will  be  pro- 
portionally far  less. 


A  SPECIFICATION  recently  issued  in  con- 

tj«^  •«  ♦•«  nection  with  the  electric  wiring  of  the 
new  Mmmg  and  Pottery  Schools  at  Stoke- 
on-Trent,  contains  clauses  which  are,  in  our  opinion,  both 
arbitrary  and  retrograde.  In  one  clause  it  accepts  the 
model  general  conditions  recommended  for  use  in  connection 
with  contracts  for  electrical  work  by  the  Institution  of 
Electrical  Engineers,  but  modifies  this  acceptance  by  the 
phrase  "  when  such  conditions  are  applicable  and  not  at 
variance  with  the  provisions  herein." 

Amongst  these  provisions  we  note  that  no  payments  are 
to  be  made  to  the  contractor  until  one  month  after  the  com- 
pletion of  the  work  to  the  satisfaction  of  the  architect  and 
the  engineer,  when  an  amount  equal  to  80  per  cent,  of  the 
contract  price  is  to  be  paid.  The  work  is  to  be  carried  out 
to  the  entire  satisfaction  of  both  architect  and  engineer,  but 
no  plea  as  to  their  acts  or  ordei-s  is  to  be  put  forward  to 
excuse  any  error  of  construction  or  fitting.  If  any  part  of 
the  work  fail  on  test,  it  is  apparently  open  to  the  architect 
totally  to  reject  such  work,  and  to  deduct  from  the  contract 
price  the  architect's  estimated  cost  of  the  rejected  work 
being  redone  by  another  coL-oractor.  According  to  the  letter 
of  the  specification,  no  opportunity  is  to  be  given  the  con- 
tractors to  put  the  matter  right. 

Any  claim  for  extras  is  to  be  made  in  detail  by  the 
end  of  the  month  in  which  the  work  is  done,  or  it  will  be 
considered  that  the  claim  has  been  waived. 

If  the  contractor  die  during  the  course  of  the  contract,  it 
is  open  to  the  architect  to  proceed  as  if  the  firm  became 
bankrupt,  getting  the  work  done  by  other  parties,  and 
charging  the  cost  against  the  estate  of  the  deceased  con- 
tractor. In  our  opinion  the  representatives  of  the  deceased 
should  have  the  option  of  completing  the  contract. 

Coming  to  the  work  to  be  done,  the  descriptions  given  arc 
very  vague,  so  vague  indeed  that  a  meeting  was  arranged 
between  the  contractors  and  the  engineer  to  elucidate  many 
of  the  most  elementary  points.  Xo  plan  of  circuits  is 
given,  nor  is  there  a  ^'lear  definition  of  the  class  of  cable  to 
be  used,  while,  in  some  cases,  parts  of  the  work  are  to  be 
done  by  the  builders  at  the  contractor's  charge,  such  charge 
forming  part  of  the  contract  sum.  It  would  be  possible  to 
give  many  instances  where  the  specification  is  too  vague  for 
close  tendering.  Our  object  is,  however,  simply  to  enter  a 
protest  against  the  relapse  which  this  specification  illustrates 
into  what  we  had  hoped  were  the  methods  of  bygone  days, 
when  unduly  vague  specifications  coupled  with  unjustly- 
stringent  general  clauses  made  electrical  contracting  a 
gamble  rather  than  a  business. 
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WATER    SUPPLY 
FOR    INTERNAL-COMBUSTION    ENGINES. 


By  a.  N.  UYE. 


The  supply  of  cooling  water  to  the  cylinder  jackets,  cylinder 
covers,  exhaust  valves,  >S:c.,  of  gas  and  Diesel  engines  is  a 
matter  which  in  many  cases  does  not  appear  to lia^e  received 
sufficient  attention.  It  is,  however,  one  of  the  most  im- 
portant details,  particularly  if  the  engines  installed  are  of 
considerable  power,  and  it  is  rather  astonishing  that  .many 
of  the  makers  of  this  class  of  plant  appear  to  treat  the 
matter  almost  with  indifference.  Possibly  under  the 
existing  conditions  of  keen  competition  they  do  not  consider 
it  advisable  to  call  the  attention  of  buyers  to  the  necessity 
for  installing  elaborate  and  costly  water  supplies. 

Most  engineers  with  steam  plant  experience  are  naturally 
inclined  to  deal  with  the  cooling  water  for  internal-com- 
bustion engines  in  the  same  way  as  they  would  deal  with  the 
circulating  water  for  a  surface  condenser,  but  further  con- 
sideration of  the  subject  will  show  that  the  two  problems  are 
not  similar  to  one  another,  and  it  will  also  show  that  a 
water  supply  which  is  quite  suitable  for  surface  condensers 
may  be  totally  unsuitable  for  internal-combustion  engines. 

The  importance  of  a  reliable  supply  of  cooling  water  for 
internal-combustion  engines  cannot  be  over-rated  ;  any  failure 
of  the  circulation  may  cause  a  most  serious  breakdown  if  not 
noticed  at  once.  Particularly  on  Diesel  engines,  with  their 
tine  clearances,  it  does  not  require  a  very  great  increase  of 
cylinder  temperature  to  cause  either  a  cracked  piston-head, 
cracked  cylinder  cover,  or  a  seized  piston — all  of  these  are 
expensive  accidents,  and  the  latter  may  cause  a  complete 
wreck  of  the  engine.  Of  course  gas  engines  are  subject  to 
the  same  risks,  but  for  various  reasons  they  appear  to  be 
rather  less  susceptible  to  ill  treatment.  Even  if  the  failure 
of  the  water  supply  is  noticed  in  time,  it  means  that  the 
engines  involved  must  be  shut  down  at  once,  and  if  over- 
heated they  must  be  allowed  to  cool  down  before  again 
turning  on  the  cold  water ;  it  is  possible  to  crack  an 
expensive  casting  by  restoring  the  water  supply  too  quickly. 
A  delay  of  this  nature  may  cause  a  serious  interruption  to 
the  supply.  It  is,  therefore,  evident  that  a  reasonable  outlay 
on  securing  a  reliable  water  supply  is  a  good  investment. 

It  is  surprising  to  see  the  totally  inadequate  provision 
for  water  supply  made  by  many  manufacturers  of  internal- 
combustion  engines,  which  are  frequently  sent  out  with  a 
small  belt-driven  pump  for  this  purpose.  It  is  disconcerting 
to  know  that  the  safety  of  the  engine  and  the  reliability  of 
the  supply  depends  on  such  an  arrangement. 

In  other  cases  an  electrically-driven  pump  is  employed  ;  if 
a  duplicate  pumping  set  is  available,  this  arrangement  is 
preferable  to  a  pump  driven  from  the  engine,  because  in  the 
latter  case  the  engine  may  have  to  be  shut  down  for  hours 
due  to  a  trifling  defect  in  the  pump,  but  even  with  duplicate 
electrically-driven  pumps,  a  fuse  may  blow,  and  the  plant 
may  be  disabled  before  the  attendant  notices  that  anything 
has  gone  wrong. 

In  a  generating  station  containing  500  h.p.  of  Diesel 
engines,  and  900  h.p.  of  gas  engines,  with  which  the  writer 
is  connected^  both  the  above  methods  have  .been  tried  and 
found  unsatisfactory,  and  when  the  plant  was  extended  the 
following  system  was  decided  upon  ;  it  is  not  suggested  that 
it  is  the  one  and  only  way  to  do  the  work,  but  it  has 
worked  well,  and  may  be  of  interest  to  other  engineers.    ■; 

A  pump  room  has  been  built  at  right  angles  to  the  engine 
room,  and  entirely  open  to  it,  so  that  everything  is  under  the 
eye  of  the  attendant.  Above  the  pump  room  tanks  have  been 
erected  at  a  sufficient  height  to  supply  water  to  all  the  engines 
by  gravity  :  these  tanks  hold  a  supply  sufficient  for  the  whole 
of  the  engines  for  20  minutes'  running.  The  water  flows 
from  the  various  engine  jackets,  &c.,  into  receivers  arranged 
in  the  usual  way,  so  that  the  flow  in  every  water  circuit  may 
be  seen  without  difficulty,  and  the  temperature  tested  at  in- 
tervals. These  receivers  connect  to  a  hot  water  main,  which 
takes  the  water  by  gravity  to  two  cf  Heenan  &  Froude's  rotary 
water  coolers  ;  the  cooled  water  -is  discharged  into  an  under- 
ground tank  of  large  capacity,  which  is  also  fed  by  a  ball 
valve  from  the  town  water  supply.     The  floor  of  the  pump 


room  is  sunk  below  the  ground  level  to  such  a  depth  that  all 
the  circulating  pumps  are  below  the  water  level  in  the 
underground  tank  ;  this  avoids  the  necessity  for  priming 
arrangements,  and  makes  it  certain  that  a  spare  pump  can  be 
set  to  work  witli  the  minimum  of  delay.  Three  motor- 
driven  centrifugal  pumps  are  installed  in  the  pump  room, 
two  of  which  can  deal  with  the  whole  supply  ;  normally  one 
pump  runs  continuously,  the  second  is  controlled  by  an 
automatic  starter  operated  by  a  float,  and  the  third  is  held 
in  reserve.  Duplicate  electrical  circuits  are  run  direct  from 
the  main  switchboard  to  the  pump  room. 

It  will  be  seen  that  the  pumps  deliver  from  the  under- 
ground to  the  overhead  tanks,  and  that  the  remainder  of  the 
water  circuit  is  by  gravity,  and  that,  if  the  whole  of  the 
pumps  are  stopped  for  any  reason,  there  is  still  20  minutes' 
water  supply  for  the  engines  contained  in  the  overhead 
tanks. 

This  arrangement  has  important  advantages,  in  addition 
tD  a  reasonable  certainty  of  supply.  It  enables  the  water  to 
be  turned  on  to  an  engine  a  few  minutes  before  starting, 
thus  making  certain  that  the  jackets  are  full  and  every- 
thing is  in  order,  and  it  also  allows  the  water  to  be  left 
running  after  stopping  the  engine  ;  if  this  is  not  done, 
there  is  no  doubt  that  the  cylinder  jackets  attain  a  very  In'gh 
temperature  due  to  the  heat  stored  in  the  cylinder  walls,  &c. ; 
in  fact,  the  comparatively  small  amount  of  water  left  in  the 
water  spaces  quickly  reaches  boiling  point  unless  the  water 
circulation  is  maintained,  and  when  the  water  attains  a  high 
temperature  it  deposits  any  scale-forming  impurities  which 
it  may  contain  :  this  scale  is  most  difficult  to  deal  with,  and 
causes  troubles  which  will  be  referred  to  later. 

There  is  an  additional  reason  for  maintaining  the  flow  of 
water  for  some  time  after  the  engine  is  stopped.  As  soon  as 
the  engine  is  at  rest  the  cylinder  lubrication  ceases,  and  the 
cylinder  is  left  with  a  thin  fi'm  of  oil  on  its  surface  ;  unless 
the  temperature  of  the  metal  on  which  this  oil  is  lying  is 
reduced  quickly,  it  seems  reasonable  to  expect  that  this  thin 
fihn  of  oil  will  evaix)rate  and  leave  the  cylinder  in  a  dry 
condition  for  the  next  time  the  engine  is  started. 

Home  engineers  encourage  the  practice  of  leaving  the 
cylinders  hot  in  the  case  of  gas  engines,  to  prevent  the 
deposit  of  moisture  on  the  sparking  plugs,  but  no  difficulty 
has  been  found  in  this  particular  installation,  possibly  because 
Lodge  ignition  is  used. 

In  addition  to  an  ample  and  reliable  supply  of  water,  the 
quality  of  the  water  is  of  great  importance.  A  very  large 
number  of  cases  of  cracked  cylinders,  pistons,  &c.,  on 
internal-combustion  engines  have  been  due  to  no  other 
cause  than  the  use  of  unsuitable  water. 

The  water  spaces  in  cylinder  jackets,  and  particularly  in 
cylinder  covers,  are  generally  intricate,  and  it  is  nearly 
impossible  to  clean  them  ;  if  a  bad  water  is  used  a  scale  will 
be  deposited  in  these  water  spaces  which  will  prevent  the 
passage  of  heat  from  the  interior  of  the  cylinder  to  the 
cooling  water,  and  the  result  will  be  the  same  as  a  failure 
of  the  water  supply,  that  is,  seized  pistons,  cracked  pistons, 
cracked  cylinder  covers,  burned  exhaust  valves,  &c. 
Within  the  last  year  there  have  been  many  cases  of  failure 
in  widely  different  localities  due  to  deposit  of  scale  ;  in  some 
cases  practically  the  whole  of  the  water  space  has  been  filled 
up,  leaving  only  a  small  channel  through  which  the  water 
flowed,  of  course  doing  practically  nothing  towards  cooling 
the  cyliijder  or  cover. 

The  same  effect  has  been  brought  about  by  drawing  watei' 
from  a  stream  which  carries  down  mud  in  wet  weathei',  the 
mud  tilling  up  the  water  spaces  very  rapidly. 

To  avoid  these  troubles  it  seems  advisable  to  use  the  best 
water  available,  and  to  use  a  sufficient  quantity  to  keep  the 
temperature  down  to  such  a  low  figure  that  there  is  little 
risk  of  deposit.  When  it  is  considered  that  the  cost  of 
replacing  a  cylinder  cover  or  piston  may  amount  to  as  much 
as  £(;0,  it  is  obvious  that  the  use  of  anything  but  the  best 
water  available  should  not  be  considered.  It  has  been  proved 
many  times  that  a  water  which  is  good  enough  for  boilers  is 
frequently  not  good  enough  for  internal-combustion  engines 
because  of  the  difficulty  of  removing  deposit. 

The  cooling  of  the  water  is  a  matter  of  considerable  im- 
portance. 

The  makers  of  internal-combustion  engines  generally  state 
the  quantity  of  cooling  water  required,  and    they  usually 


Vol.73.  No.  1,862,  AUGUST  1,  i9i:i.]       THE    ELECTRICAL    REVIEW. 


165 


assume  a  temperature  of  60°  F.  Now,  in  ail  except  the 
smallest  installations,  the  water  must  be  cooled  in  some  form 
of  cooler,  and  if  this  is  done  the  temperature  of  the  cooled 
water  will" be  at  times  as  high  as  SO''  to  90\  The  tempera- 
ture at  which  the  water  leaves  the  engine  is  limited  to  a 
certain  maximum  figure,  partly  because  of  the  necessity  of 
keeping  the  cylinder  temperature  down,  and  partly  to  avoid 
scale;  this  figure  may  be  taken  at  al>out  120" — ISO' ;  it  is 
possible  to  go  higher  with  safety  if  it  is  necessary,  but  it 
does  not  appear  to  be  advisable  to  do  so. 

If,  therefore,  the  maker  of  the  engines  specifies  a  quantity 
of  water  on  a  temperature  range  of  GO' — 120^  and  owing 
to  any  reason  the  temperature  range  at  certain  times  can 
only  be  90'  — 120°,  then  approximately  twice  the  quantity  of 
water  must  be  used  and  the  water  plant  must  be  designed 
accordingly. 

It  is  also  important  to  see  that  the  water  dc6s  not  become 
concentrated.  The  evaporation  at  the  cooler  is  taking  away  a 
proportion  of  the  water  all  the  time  and  leaving  the  solids  in 
solution  in  the  remainder ;  consequently,  a  water  which  at  the 
start  was  good  will  in  time  become  unsuitable,  and  require 
renewing  ;  in  districts  where  the  air  is  clean  the  drainage  of 
the  roofs  may  be  led  into  the  water  tanks,  so  that  in  rainy 
weather  they  may  be  flushed  out  with  soft  water,  and  the 
water  renewed  without  expense. 

A  consideration  of  the  points  mentioned  in  this  article  will 
show  that,  although  there  is  no  difficulty  in  providing  an 
efficient  supply  of  water  for  internal-combustion  engines,  the 
details  require  careful  consideration,  and  the  matter  is  of 
some  importance,  because  on  details  of  this  description  the 
success  of  an  installation  largely  depends. 


ELECTRIC    INCUBATION. 


The  electricity  supply  companies  of  America  are  nothing  if 
not  practical.  They  believe  that  in  order  to  promote  the 
sale  of  electricity  it  is  necessary  to  inspire  a  customer  with 
a  reason  for  the  faith  that  is  in  him  with  regard  to  the 
advantages  of  electricity  applied  to  the  everyday  needs  of 
the  community.  As  a  large  proportion  of  the  customers  of 
electric  light  and  power  companies  throughout  America  are 
situated  in  rural  districts,  the  attention  both  of  electrical 
apparatus  manufacturers  and  of  electric  supply  companies 
has  been  directed  very  especially  to  the  problems  attending 
the  application  of  electric  power  and  heating  to  the  needs  of 
farm  life.  Bearing  this  point  in  mind,  it  is  interesting  to 
refer  to  a  demonstration  which  has  recently  been  given  by 
the  Kentucky  Electric  Co.,  of  Louisville,  for  the  purpose  of 
demonstrating  to  the  public  generally  the  advantages  of 
electric  heating  for  incubators.  In  order  to  effect  this,  a 
show  window  was  set  apart  for  the  demonstration,  and  it 
naturally  attracted  a  very  considerable  degree  of  attention, 
as  it  was  situated  in  a  position  easily  available  to  the  general 
public.  A  "  Cyphers "  electric  incubator  with  a  capacity 
of  120  eggs  was  used.  The  incubator  was  set  on 
February  27th,  with  its  full  complement  of  eggs,  and  on 
the  seventh  day  of  incubation  the  first  test  was  made  and 
11  imperfect  eggs  were  discarded.  The  demonstrations 
were  carried  out  by  Mr.  Eugene  Strauss,  proprietor  of  a 
well-known  American  poultry  farm,  and  white  AVyandotte 
eggs  were  used.  Mr.  Strauss  devised  a  rather  ingenious 
appliance,  by  means  of  which  he  obtained  satisfactory  tests 
on  the  eggs  with  the  results  indicated.  Three  of  the  11 
eggs  displayed  dead  germs,  while  the  remainder  showed  up 
as  unfertile  eggs. 

The  second  test  was  made  on  the  12th  day  of  incubation, 
when  again  1 1  eggs  were  discarded.  The  test  revealed  that 
each  egg  contained  a  dead  embryo,  showing  that  the  eggs  in 
this  case  were  originally  fertile.  It  was  easy  to  find  an 
explanation  for  this  catastrophe,  however,  as  a  section  of  the 
incubator  was  for  a  few  hours  on  the  preceding  day 
subjected  to  the  direct  rays  of  the  sun  through  a  heavy 
plate  glass  window.  As  a  result  of  this  increased  tempera- 
ture, the  1 1  eggs  were  literally  cooked.  This  left  98  eggs 
in  the  incubator  at  the  hatching  period,  which  began  on 
the  20th  day. 


A  rather  remarkable  record  of  8*;  chickens  emerged  from 
the  shells  during  the  two  days  of  the  period.  Unfortunately 
this  success  in  itself  proved  the  cause  of  another  disaster,  aa 
owing  to  a  failure  to  relieve  properly  the  congestion  in  the 
hatching  drawer  of  the  incubator,  2\  of  the  chickens 
were  smothered  before  they  dropfjed  into  the  warmng 
chamber  at  •  the  bottom  of  the  incnVjator.  This  left 
C'j  chicks,  which  were  placed  in  the  brooder  and  kept  in 
the  window  for  four  or  five  days  as  an  exhibit  of  the  anccesa 
of  the  undertaking.  Only  two  chickens  died  in  the  brood- 
ing pen. 

The  temperature  within  the  incubator  was  started  at 
101 '  F.  and  increased  on  the  second  day  to  10.3'.  The 
purpose  was  to  keep  the  temperature  as  close  as  possible  to 
the  latter  figure,  and  only  for  a  few  l^nrs  did  it  vary 
from  this  point.  The  minimum  was  lOU",  and  the 
maximum  105  in  these  fluctuations.  The  hygrometer  varied 
during  the  period  of  incubation  from  o2  to  G7,  and  the 
outside  temperature  ranged  from  5G'  to  74°.  The  total 
energy  consumption  of  the  whole  period  was  14  Kw.-hours. 
From  an  advertising  standpoint,  the  demonstration  proved 
to  be  a  great  success.  The  results  were  shown  day  by  day 
on  a  blackboard  giving  the  temperature  readings  and  the 
amount  of  energy  consumed.  AVhen  the  chicks  began  to 
pick  the  shells,  interest  increased  until  there  were  hundreds 
of  pergons  around  the  window  for  hours  at  a  time. 
It  is  on  this  account  that  we  hesitate  to  recommend 
the  same  demonstration  to  British  electricity  supply  com- 
panies, at  any  rate  in  the  more  congested  thoroughfares  of 
our  cities,  as  we  do  not  wish  to  incite  our  readers  to  perpe- 
trate any  acts  which  may  lead  them  into  collision  with  the 
police.  Xevertheless,  the  value  of  ocular  demonstration 
of  this  description  is  undoubted,  and  at  the  present  time, 
when  poultry  farming  appears  in  many  quarters  to  be 
receiving  new  and  scientific  attention,  it  might  be  advisable 
for  electricity  supply  companies  to  make  a  feature  of  this  in 
order  to  draw  attention  to  some  of  the  useful  applications 
of  electricity  supply  on  the  farm  and  homestead. 


WORKING    UNDER    A    NON-TECHNICAL 
GENERAL    MANAGER. 


By  axon. 


In  many  businesses  of  a  purely  engineering  character,  or  of 
a  nature  which  makes  them  dependent  for  successful  working 
on  the  proper  and  efficient  management  of  an  engineering 
plant,  it  is  often  found  that  the  general  manager  at  the 
head  of  the  whole  concern  is  a  purely  commercial  man, 
having  no  knowledge  whatever  of  engineering  matters  save 
that  which  he  has  picked  up  in  the  course  of  every  day 
contact  with  the  members  of  his  staff  who  are  responsible  for 
the  engineering  department,  or.  in  the  case  of  a  manufacturing 
firm,  the  men  who  actually  design  and  superintend  the 
manufacture  of  the  firm's  products. 

Now  seeing  that  the  business  could  not  go  on  without  the 
help  of  skilful  designers  and  superintendents,  and  that  it  is 
an  engineering  business  when  all  is  Said  and  done,  it  may 
appear  terribly  unjust  to  the  engineering  staff  that  they  are 
under  the  direction  of  a  commercial  man  without  any 
engineering  training,  and  that  the  salary  of  this  commercial 
man  should  be  much  greater  than  their  own.  Especially 
does  this  feeling  become  keen  when  the  engineers  reflect  that 
the  training  of  the  general  manager  has  not  cost  him  in 
either  time  or  money,  study  or  worry,  one  half  the  expendi- 
ture and  self-denial  that  the  engineer's  training  has  cost  him. 
No  engineer  to-day  can  be  said  to  have  es  en  a  chance  of 
competing  for  the  higher  appointments  in  the  profession 
unless  he  has  an  education  which  will  take  him  more  than 
half  way  towards  a  B.Sc.  degree,  in  addition  to  a  long  and 
fairly  wide  practical  experience.  It  is  the  above  feeling  of 
injustice  which  is  the  cause  of  the  want  of  co-operation  so 
often  found  in  engineering  works  which  are  controlled  by  a 
commercial  man  as  general  manager.     This  want  of  co-oi:tera- 
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tion  is  altogether  wrong,  both  as  regards  the  welfare  of  the 
engiueering  staff  and  also  in  the  light  of  their  clearly  defined 
duty  towards  the  firm  which  employs  them. 

The  sole  reason  why  any  person  risks  capital  in  estab- 
lishing a  business  is  that  he  hopes  for  a  good  return  on  his 
money  ;  therefore  the  real  object  of  the  business  is  to  make 
money.  This  fact  is  so  very  often  forgotten  by  engineers  when 
placed  at  the  head  of  a  business  and  allowed  to  control  its 
destinies,  that  investors  and  boards  of  directors  have  by 
painful  experience  learnt  that  a  first  class  engineer  is 
necessary,  but  also  that  in  the  majority  of  cases,  especially 
if  the  engineer  is  also  an  inventive  genius,  it  is  abso- 
lutely necessary  to  have  a  commercial  man  to  direct  the 
general  policy  of  the  concern  if  it  is  to  remain  a  paying 
business.  In  many  cases  where  this  arrangement  is  in  force 
there  is  a  studied  hostility  on  the  part  of  the  engineering 
staff  towards  their  commercial  colleagues,  this  being  rendered 
possible  by  the  fact  that  the  directors  or  committee  wisely 
insist  that  the  engaging  or  dismissal  of  any  member  of  the 
engineering  staff  shall  be  left  absolutely  with  the  chief  of  the 
engineering  department.  From  some  experiences  which  the 
writer  has  recently  undergone,  he  is  convinced  that  this 
attitude  is  not  only  wrong  on  the  grounds  of  interfering 
with  the  career  of  the  firm  or  department,  but  that  it  is 
also  very  wrong  in  regard  to  the  best  interests  of  the 
engineering  staff. 

In  a  case  in  which  the  writer  has  been  recently  a  spectator 
from  the  inside,  the  policy  of  the  head  of  the  engineering 
department  was  to  keep  the  general  manager  as  much  as 
possible  in  the  dark  with  regard  to  every  detail  of  the 
engineering  side  ;  the  general  manager  did  not  take  the 
matter  up  with  the  directors  simply  because  he  did  not 
intend  to  acknowledge  that  he  felt  for  the  time  being 
inconvenienced,  and  the  engineering  department  almost  to  a 
man  thought  that  this  state  of  things  could  be  always  main- 
tained, forgetting  that  the  general  manager  had  been 
previously  manager  of  a  similar  business,  and  was  by  no 
means  wanting  in  resource,  brain  power,  or  determination. 
What  happened  might  easily  have  been  foreseen,  and  was  in 
fact  pointed  out  by  the  writer  as  the  line  which  the  manager 
would  take.  After  taking  a  month  or  two  to  attend  to 
matters  which  were  ready  to  his  hand  and  which  were 
of  a  purely  commercial  nature,  the  manager  suddenly  sur- 
prised everyone  by  stopping  the  manufacture  of  a  certain 
article  which  he  said  did  not  pay.  The  chief  of  the 
engineering  staff  tried  in  vain  to  refute  this  idea  ;  there 
were  the  figures  in  black  and  white  to  prove  the  matter, 
which  figures  the  manager  showed  could  have  been  obtained 
any  time  during  the  last  couple  of  years  by  anyone  having 
even  a  moderate  amount  of  the  commercial  instinct.  As  the 
previous  general  manager  had  been  an  engineer,  and  as  the 
board  of  directors  had  thought  that  a  more  commercial 
manager  would  be  advisable  when  he  left  to  go  to  a  better 
appointment,  this  little  matter  was  exceptionally  nasty  for 
the  engineering  staff  to  digest.  The  directors  did  not 
altogether  like  the  stopping  of  this  line  as  it  was  of  old 
standing  with  the  firm  and  somewhat  a  pet  idea  of  the  late 
manager's,  but  the  figures  were  undeniable,  and  at  the  end 
of  a  further  six  months'  working  the  accounts  proved  the 
absolute  soundness  of  the  manager's  policy. 

By  this  time  the  manager  was  able  to  progress  a  trifle 
faster  and  officially  complained  to  the  chief  engineer  '^hat  a 
certain  depa,rtraent  w.is  costing  a  heavy  sum  to  run.  To 
this  the  engineer  replied  that  the  department  could  not  be 
run  for  less,  forgetting,  as  so  many  engineers  in  a  similar 
position  forget,  that  a  man  who  has  been  managing  a  similar 
business  elsewhere  must  have  records  and  statistics  of  what 
was  done  and  of  how  much  it  cost,  or  that  if  he  has  not 
the  exact  statistics  for  that  particular  job  he  will  have 
friends  in  the  old  place  and  in  similar  businesses  elsewhere 
who  will  help  him  out  of  the  difficulty.  At  the  end  of 
another  three  months  the  manager  again  told  the  engineer 
that  there  had  been  no  improvement  and  that  he  considered 
one  easily  possible  ;  he  was  again  met  with  the  same  answer 
from  the  chief  engineer.  The  reply  to  this  was  very  (juiet, 
but  extremely  effective.  The  nianager  appointed  an 
additional  departmental  head,  placed  him  at  the  head  of  the 
disputed  department,  and  removed  the  department  from  the 
control  of  the  official  who  had  previously  managed  it  alone, 
with  another  department,  giving  as  his  reason  for  the  appoint- 


ment, the  fact  that  the  work  of  both  departments  had  so 
much  increased  that  this  additional  official  was  necessary. 
The  chief  engineer  seeing  that  he  was  playing  a  losing  game 
in  this  case  did  not  fight  the  matter.  The  new  official  was 
brought  from  the  works  which  the  manager  had  previously 
controlled. 

To  cut  a  long  story  short,  it  will  suffice  to  say  that  the 
new  official  put  all  he  knew  into  the  work  of  the  department, 
and  in  six  months  reduced  the  cost  of  that  department  by 
IT)  per  cent.  Instead  of  taking  the  lesson  to  heart,  the 
chief  engineer  simply  pursued  his  old  policy  of  attempted 
concealment  and  evasion,  and  then  woke  up  one  fine  morning 
to  find  that  a  project  for  very  large  extensions  had  been 
talked  over  between  the  board  and  the  manager,  and  that 
an  outside  engineer  had  been  called  in  to  advise  on  the 
matter.  The  engineer  then  realised  that  only  his  long 
connection  with  the  firm  had  saved  him  from  being  asked  to 
resign  some  time  previously,  and  seeing  a  chance  of  a  move 
to  another  firm  he  took  it,  being  helped  into  it  by  the 
manager  whom  he  had  tried  to  trip  up. 

What  then,  it  may  be  asked,  is  the  correct  policy  for  an 
engineer  to  adopt  who  is  under  a  commercial  man  ?  The  only 
policy  is  that  of  absolute  straightforwardness ;  and  this 
policy  is  not  only  ethically  right,  but  it  also  produces  the 
best  working  results  for  the  engineer  and  the  whole  of  his 
staff.  The  idea  of  an  engineer  so  placed  should  be  to 
implant  the  firm  conviction  in  the  mind  of  the  manager  that 
he  has  only  to  turn  to  the  engineer  in  any  of  his  difficulties 
in  order  to  be  helped  out  of  them  in  the  best  possible 
manner,  and  with  willingness  and  promptitude.  Let  the 
manager  feel  convinced  that  the  engineering  department  is 
being  carried  on  in  a  proper  and  trustworthy  manner,  and 
there  will  be  no  interference  with  matters  which  are  in 
themselves  purely  engineering  matters.  The  majority  of 
managers  are  only  too  glad  to  feel  that  this  part  of  the 
business  is  in  reliable  hands,  whilst  in  case  the  engineer  has 
to  complain  of  undue  interference,  the  fact  that  he  has 
always  supplied  all  information  asked  for  promptly  and 
correctly,  and  that  this  information  has  been  found  to  be 
sound,  will  put  the  engineer  in  a  very  strong  position  when 
he  approaches  the  board. 

The  object  of  an  engineer  so  placed  should  be  to  make 
the  manager  feel  that  he  cannot  afford  to  lose  the  services  of 
his  engineer,  and  that  he  is  his  right  hand.  The  engineer 
should  not  wait  for  the  manager  to  approach  him  previous  to 
a  discussion  on  the  policy  of  the  firm,  but  should  make  a 
point  of  regularly  talking  over  matters  with  the  manager, 
and  suggesting  improvements  where  he  thinks  they  are 
necessary.  This  may  seem  a  platitude,  but  the  fact  is  that 
the  writer  knows  more  than  one  capable  engineer  who 
deliberately  adopts  the  attitude  of  waiting  for  the  manager  to 
come  to  him  seeking  information,  cap  in  hand,  as  if  any  man 
with  a  man's  spirit  would  put  up  with  so  humiliating  a 
position.  One  engineer  personally  known  to  the  writer 
adopted  this  attitude  for  some  years,  and  then  expressed 
great  surprise  one  day  to  find  that  the  manager  had  gone 
elsewhere  for  his  information,  and  that,  as  a  consequence, 
the  manufacture  of  a  certain  line  of  goods  in  his  depart- 
ment was  stopped  and  given  to  an  outside  firm,  thus  taking 
away  from  the  engineer  a  large  part  of  his  responsibility,  and 
the  opportunity  for  further  advancement. 

Engineering  is  so  fascinating  a  profession  that,  in  spite  of 
its  poor  pay  and  exacting  demands  in  the  way  of  study  and 
time,  many  engineers  would  not  care  to  leave  it  for  a 
position  in  which  the  engineering  side  took  a  distinctly 
secondary  place,  and  to  such  engineers  the  only  policy  which 
will  bring  progress,  peace  of  mind,  and  respect,  is  the  policy 
outlined  above  of  serving  the  manager,  and  through  him 
the  firm,  to  the  best  of  one's  ability.  Even  with  a  manager 
who  seeks  to  take  all  the  credit  to  himself  this  is  the  only 
sound  policy — to  serve  him  well  until  one  can  get  away. 

An  engineer  who  seeks  a  managerial  position  should  first 
obtain  a  good  engineering  training,  and  then,  after  some 
short  practical  experience,  get  into  the  commercial  side  ;  he 
will  then  be  so  valuable  a  man  after  a  few  years  spent  com- 
mercially, that  he  is  almost  bound  to  obtain  a  position  with 
comfortable  hours  and  a  first-class  salary. 

In  conclusion,  remember  that  people  go  into  business  to 
make  money,  not  to  carry  out  marvellous  engineering  feats 
which  spend  money  and  do  not  make  it ;  and  that,  although 
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the  engineering^  works  could  not  be  run  without  an  enj^ineer, 
yet  the  possession  of  commercial  acumen  and  skill  is  absolutely 
necessary  if  money  is  not  to  be  lost,  and  that  if  tlie  share- 
holders could  not  get  an  engineer  to  run  their  works,  and 
had,  therefore,  to  give  up  the  idea  of  engineering,  the  skilful 
commercial  man  could  still  get  them  1  per  cent,  or  0  per 
cent,  on  their  money  fairly  safely,  without  the  risks  run 
in  manufacturing.  And  it  is  money  that  shareholders  are 
after. 


THE    CARELS-DIESEL    ENGINE    WORKS. 


Last  week,  on  the  invitation  of  The  Consolidated  Diesel 
Engine  Manufacturers,  Ltd.,  we  paid  a  visit  to  the  works 
of  the  well-known  firm  of  Messrs.  Carels  Frores,  at  Ghent, 
who  are  associated  in  the  above-named  concern  with  the 
Diesel  Engine  Co.,  Ltd.  The  Consolidated  Co.  is  building  a 
new  works  at  Ipswich,  which  will  be  put  in  operation  in 
two  or  three  months,  and  as,  we  believe,  by  far  the  greater 
part  of  the  output  of  Carels-Diesel  engines  is  already  disposed 
of  in  this  country,  it  is  clear  that  the  works  will  start  with 
an  assured  market  for  its  products. 

The  firm  of  Carels  long  ago  acquired  a  world-wide  repu- 
tation for  the  manufacture  of  the  steam  locomotive,  and 
later  of  the  stationary  steam  engine  ;  but  its  attention  was 
early  attracted  to  the  principles  put  forward  by  Dr.  Diesel, 
and  20  years  ago  it  obtained  the  right  to  manufacture 
under  his  patents. 

But  the  evolution  of  the  Diesel  engine  was  not  a  matter  of 
months  ;  not  until  1900  was  its  development  so  far  advanced 
that  the  regular  manufacture  of  the  engine  on  a  commercial 
basis  could  be  commenced.  Since  that  year  constant  pro- 
gress has  been  made,  the  engine  being  built  in  continually 
larger  sizes,  and  during  the  past  five  years  Messrs.  Carels 
Freres  have  been  building  reversible  engines  for  the  propul- 
sion of  ships,  in  addition  to  the  types  they  had  been  con- 
structing for  driving  dynamos  and  workshops.  Three  years 
ago  they  proved  their  ability  to  obtain  1,000  i?.h.p.  from  a 
single-cylinder  engine,  and  their  successes  speedily  rendered 
it  necessary  to  extend  their  own  works,  doubling  their  power 
of  production,  and  to  grant  manufacturing  licences  to  a 
number  of  foreign  firms,  mostly  in  this  country. 

The  Carels-Diesel  engine  for  land  installations  is  usually 
built  on  the  four-cycle  principle,  with  vertical  cylinders  ; 
the  two-cycle  design  is  adopted  for  powers  above  700  h.p., 
while  small  engines  are  made  of  the  horizontal  type.  One 
of  the  most  notable  achievements  of  the  firm  was  the  develop- 
ment of  a  successful  system  of  reversing  gear,  in  1908, 
rendering  the  engine  suitable  for  the  propulsion  of  ships  ;  a 
four-cylinder  reversible  engine  of  1,000  B.H.r.  was  com- 
pleted in  that  year,  and  was  followed  two  years  later  by  the 
development  of  1,000  b.h.p.  in  a  single  cylinder,  forming 
part  of  a  six-cylinder  reversible  6,000-b.h.p.  engine.  The 
principal  feature  of  the  firm's  large  exhibit  at  the  Ghent 
Exhibition  this  year  is  a  very  fine  six-cylinder  engine  of  this 
type,  built  to  the  order  of  the  British  Admiralty,  and  develop- 
ing 2,200  i.H.p.  This  engine,  with  the  propeller  revolving  in 
air,  was  repeatedly  reversed  in  our  presence  from  full  speed 
ahead  to  full  speed  astern,  and  vice  versa,  the  operation 
of  reversal  being  completed  in  less  than  seven  seconds. 

The  manufacture  of  the  Diesel  engine  is  not  a  task  to  be 
lightly  undertaken.  An  exceptionally  high  degree  of 
accuracy  in  workmanship  is  indispensable,  and  there  are 
many  special  problems  to  be  solved  which  are  not  met  with 
in  ordinary  engine  building.  A  knowledge  of  the  proper 
qualities  of  castings  to  be  employed  is  essential,  and  long 
experience  is  necessary  to  ensure  successful  results.  All 
these  requirements  are  fulfilled  in  the  works  of  Messrs. 
Carels  Freres,  who  have  made  a  special  study  of  the  subject 
for  20  years,  and  stand  in  the  foremost  rank  of  Diesel  engine 
builders. 

The  w^orks  at  Ghent  are  largely  of  modern  construction, 
and  are  well  laid  out  for  the  economical  manufacture  of  the 
engines  ;  they  are  provided  with  an  ample  equipment  of 
modern  machine  tools,  derived  from  various  countries,  the 
principle  followed  being  that  only  the  best  should  be  installed, 


no  matter  whence  ohtain«,-d.     The  foundry  is  an  '  'i- 

ally  important  department  in  this  branch  of  eiii;'.i.- •  ..,g, 
the  castings  being  much  more  complicated  than  in  -^team 
engine  practice,  and  Messrs.  Carels  Kn-rea  acr-ordingly  have 
devoted  a  large  space  to  this  purpof'r  ;  their  sj/.cial  facilities 
enable  them  to  make  very  big  casiings  for  other  purpose*, 
one  shop  being  set  apart  for  the  casting  of  enormous  fly- 
wheels, of  which  a  large  number  were  in  protrrees  at  the 
time  of  our  visit. 

An  elaVxjrate  and  highly  organised  system  of  paning 
orders  through  the  shops  has  recently  been  introduced,  and 
is  in  course  of  development  with  a  view  to  ensuring  that, 
as  far  as  possible,  every  man  and  every  machine  shall  be 
kept  employed  in  the  most  economical  and  efficient  manner  ; 
the  manager  is  enabled  to  see  at  a  glance  the  position  of 
every  job,  what  machines  are  available,  and  whether  time 
is  being  gained  or  lost  on  the  estimated  time  allowed  for 
the  completion  of  each  stage.  The  scheme  is  worked  in 
conjunction  with  a  bonus  system,  and  a  cardinal  principle 
of  the  method  is  to  see  that  at  least  two  days'  work  is 
always  planned  ahead  for  every  man  or  machine,  so  that  the 
foremen  are  relieved  of  the  necessity  of  allocating  jobs  and 
can  devote  their  whole  attention  to  the  maintenance  of  high 
quality  of  workmanship.  Special  attention  is  given  to  the 
physical  welfare  of  the  workmen,  ample  facilities  for  washing 
and  feeding  being  provided  ;  cooks  and  cooking  apparatus  are 
supplied  at  the  firm's  cost,  and  the  commissariat  is  managed 
by  a  committee  of  the  men,  to  enable  them  to  obtain  meals  at 
the  minimum  cost.  Moreover,  the  large  messroom  which  is 
now  being  completed  will  be  furnished  with  periodicals,  Ac, 
and  will  be  kept  open  to  a  late  hour  in  the  evening,  in  order 
that  the  men  may  use  it  as  a  recreation  room.  The  physical  and 
psychological  needs  and  propensities  of  the  men  are  far  too 
seldom  adequately  cared  for,  and  in  this  respect,  as  in  others, 
the  example  set  by  ]\Iessrs.  Carels  is  worthy  of  imitation. 

It  is  hardly  necessary  to  add  that  the  new  works  at 
Ipswich  will  have  the  benefit  of  ^lessrs.  Carels'  experience 
and  skill,  and  will  thus  be  enabled  to  start  right  away  under 
the  most  favourable  conditions.  At  a  later  date  we  shall 
have  an  opportunity  of  placing  particulars  of  the  works 
before  our  readere ;  for  the  moment  we  conclude  by 
expressing  our  appreciation  of  the  enterprise  of  the  Diesel. 
Engine  Co.  and  ^lessrs.  Carels  Freres  in  embarking  upon  the 
manufacture  of  their  engine  in  this  country,  and  our  hope 
that  they  will  never  have  occasion  to  regret  that  step. 


PLANT    EXTENSIONS    AT    BRADFORD. 


Ix  a  lengthy  report  to  bis  committee,  ^Ir.  Thomas  Roles, 
the  city  electrical  engineer,  discusses  the  future  of  the  Cor- 
poration's generating  station  in  Valley  Road. 

The  present  capacity  of  these  works  is  15.800  kw.,  out 
this  includes  2,800  kw.  in  12  direct-current  high-sj^eed 
engine  sets  in  the  No.  2  works,  which  would  ere  this  have 
been  disposed  of,  had  not  recent  winter  loads  compelled 
their  retention.  Generally,  he  insiders  that  in  future 
extensions  on  this  site  three-phase  turbo-generating  plant 
should  i)e  adopted  and  installed  in  the  No.  3  works,  the 
No.  2  works  being  retained  as  a  town  sub-station,  and 
etiuipped  with  the  necessaiy  transforming  and  converting 
nischinery  for  supplying  the  direct-current  lighting  and 
tramway  networks. 

His  immediate  recommendations,  then,  to  pi-ovido  for  the 
winter  of  1914-15,  are  that  a  o.OOO-kw.  turbo-alternator  be 
installed  to  replace  the  obsolete  high-speed  engine  plant  in 
the  No.  2  works,  where  two  1.500-kw.  rotary  converters 
will  be  installed  ;  in  place  of  a  third  similar  stand-by  plant, 
Mr.  Roles  proposes  to  provide  a  battery  capable  of  discharg- 
ing at  the  rate  of  2,000  kv:.  for  one  hour.  Various  other 
additions  are  outlined,  including  induced-draught  plant, 
suction  ash-handling  plant,  cooling  towers,  Ac.  and  the 
scheme  is  estimated  to  cost  in  all  £8i^250,  which  expenditure 
has  been  approved  by  the  Corporation  Finance  and  General 
Purposes  Committee. 

Probably  the  most  interesting  part  of  this  report  deals 
with   the  distant  future  of  the  VaUey  Road  works.     Mr. 
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Koles,  looking  some  ten  jcars  ahead,  comes  to  the  conclusion 
that  while  the  position  of  these  works  will  always  be  an 
excellent  one  as  a  direct-current  distributing  centre  for  the 
city,  yet,  with  the  increase  of  load  and  the  necessity  of 
installing  still  larger  sets  than  those  at  present  contemplated, 
as  well  as  the  lack  of  adequate  condensing  water,  and  of 
land  to  accommodate  any  very  large  extensions  to  plant,  it 
will  be  necessary  to  equip  an  entirely  new  generating  station 
on  a  new  site  possessing  adequate  facilities  for  both  coal  and 
water  supply. 

This  drastic  proposal  would,  if  accepted,  involve  the 
ultimate  shutting  down  of  the  comparatively  modern  No.  S 
station,  and  its  use  for  some  other  purpose  if  necessary; 
but  prior  to  this  development,  it  is  suggested  that  one,  or 
perhaps  two,  of  the  1,000-kw,  low-speed  engine  sets  shall 
be  replaced  by  one  or  more  turbo-generatore.  each  of  a 
capacity  of  (5,000  or  10,000  kw.  capacity — the  No.  o  engine 
room  being  capable  of  housing  as  much  turbine  plant  as  the 
boilers  and  cooling  towers  which  can  be  accornmodated  on 
the  site  can  deal  with. 

The  report  which  we  have  outlined  carries  us  very  much 
into  the  future — in  fact,  to  a  time  when,  in  all  probability, 
the  economic  limits  of  individual  generating  station  capacity 
will  have  been  definitely  settled  ;  and  this  brings  us  to  the 
question,  which  has,  no  doubt,  received  serious  consideration 
by  Mr.  Roles— whether,  after  all,  the  future  saving  in  cost 
with  a  brand-new  power  station  will  be  such  as  to  outweigh 
the  undoubted  additional  security  which  would  result  from 
retaining  the  existing  turbine  station  when  the  full  comple- 
ment of,  say,  up  to  30,000  kw.  of  plant  is  installed,  and 
building  a  new  station  to  carry  the  additional  load. 

This  question  has  been  discussed  bv  prominent  American 
authorities,  who  have  apparently  decided  against  putting  all 
one's  eggs  into  the  same  basket,  largely  in  view  of  the 
increased  security  of  operation  which  is  possible,  and,  one 
may  add,  imperative  where  local  industry  is  dependent  on 
the  supply,  but  also  because  where  stations  of  reasonable  size 
are  interlinked,  efficient  operation  does  not  suffer  to  any 
extent. 

No  doubt,  before  the  future  Bradford  scheme  is  carried 
into  effect,  intervening  developments  and  experience  will 
materially  assist  in  solving  the  problems  which  are  bound  to 
arise  in  connection  with  it. 


CORRESPONDENCE. 


Letters  received  by  ut  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correipondents  ihould  forward  their  communi- 
cationf  at  the  earliest  posgible  moment.  No  letter  can  he  published 
unless  we  have  the  writer's  name  and  address  in  ov/r  possession. 


The  British  Engineering  Position  in  China. 

The  keen  interest  you  display  in  the  furtherance  of 
British  engineering  affairs  is  my  excuse  for  seeking  the 
hospitality  of  your  columns  to  express  my  views  on  an 
undertaking  which  at  the  moment  is  being  largely  advertised. 
The  British  Engineers'  Association  has  been  called  into 
being  for  the  purpose  of  supplying— to  use  a  homely  phrase 
—a  long-felt  want.  While  the  promoters  do  not  altogether 
ignore  the  existence  of  a  Government  Department,  presided 
over  by  an  able  officer  in  Peking,  whose  objects  are  pre- 
sumably identical  with  their  own,  they  make  it  pretty  clear 
that  they  do  not  think  much  of  its  efficiency,  and  equally 
clear  that  they  condemn  the  apathy  and  want  of  enterprise  of 
the  British  manufacturing  engineer  ;  they  are,  they  say,  the 
people  to  make  up  for  all  shortcomings.  There  ie  a  fine  air 
of  patriotism,  too,  about  their  pronouncements,  a  sort  of 
"  shoulder  to  shoulder  "  '*  Rule  Britannia  "  sentiment,  which 
appeals  to  audiences  at  friendly  dinners  and  local  gatherings, 
but  does  not  "  cut  much  ice  "  with  the  people  amongst  whom 
they  intend  to  operate.  While  not  doubting  the  sincerity  of 
the  Association's  belief  in  itself  and  its  objects,  one  is 
tempted  to  ask  why  they  do  not  begin  at  home,  where 
engineering  manufacturers  are  driven  frantic  by  foreign 
competition,  and  compelled  to  witness  the  spectacle  every 
day  of  both  public  bodies  and  private  firms  placing  orders 
for  machinery  with  foreign  countries,  on  terms  which  they 


cannot  equal.  Considerations  of  pocket  easily  override 
those  of  patriotism  at  home,  and  how  does  the  Association 
propose  by  its  intervention  in  China  to  bring  about  a 
different  result  ? 

TVo  principal  factors  influence  the  Chinese  in  placing 
machinery  contracts,  irrespective  of  the  country  of  origin, 
or  the  nationality  of  the  seller  ;  first,  the  price  to  be  paid  ; 
and,  second,  the  length  of  credit  to  be  obtained.  Not  Great 
Britain  alone,  but  all  the  manufacturing  nations  on  earth 
are  here  in  the  fiercest  competition,  and  that  country, 
( i  ermany  or  another,  offering  the  lowest  prices,  and  the  best 
terms,  gets  the  business  ;  the  time  is  past  when  "  British 
made  "  was  a  title  to  preference.  Does  the  Association  then, 
acting  as  atnirys  rwifr  between  its  members  and  the 
Chinese,  propose  to  induce  these  members,  i.e.,  manufacturing 
engineers,  to  reduce  their  prices  to  a  competitive  level,  and 
loosen  their  purse  strings  ?  If  they  can  do  this  they  will 
have  accomplished  something  practical,  but  much  cannot  be 
augured  for  their  success.  It  is  all  very  well  to  boast  of  a 
number  of  members  whose  capital  aggregates  £60,000,000  ; 
it  would  be  much  more  to  the  point  to  know  that  even  a 
trifling  part  of  this  enormous  sum  will  be  available  for 
financing  the  contracts  the  Association  hopes  to  influence 
in  British  favour. 

Again,  eac)i  member  of  the  Association  pays  a  sum  of 
10  guineas  in  consideration  of  a  dozen  enumerated 
privileges.  It  is  my  purpose  for  the  moment  to  deal  with 
only  one,  the  first  of  these,  which  is  stated  to  be  worth  all 
the  money.  Members  are  to  receive  reports  at  frequent 
intervals  on  matters  which  affect  their  business  interests  in 
China.  I  do  not  think  the  Association  could  even  attempt 
to  rival  the  Chinese  in  their  methods  of  obtaining  and 
circulating  information.  To  be  of  any  practical  value, 
information  as  to  a  pending  job  or  contract,  must  be 
instantly  available,  and  not  the  subject  of  a  general  report, 
however  frequent  ;  that  agent  or  representative  would  be 
but  poorly  equipped  for  his  business,  who  was  compelled  to 
wait  on  these,  and,  moreover,  the  contracting  and  merchant 
firms  with  whom  he  deals,  and  who,  by  the  way,  must  remain 
outside  the  fold  of  the  Association,  are  splendidly  served  in 
this  way. 

I  now  come  to  the  condition  of  affairs  on  the  spot,  and 
how  these  are  likely  to  be  affected  by  the  activities  of  the 
Association,  which  starts  its  career  with  the  avowed  intention 
of  fighting  German  predominance  and  counteracting  German 
influence.  The  makers  of  machinery  at  home,  those  pre- 
sumably who  expect  to  benefit  by  their  membership,  have 
hitherto  steadily  declined  to  act  as  main  contractors,  for 
reasons  of  policy,  the  principal  of  which  undoubtedly  was 
that  they  would  be  called  upon  to  abandon  the  sweet  simpli- 
city of  "  Cash  against  documents,"  for  the  risk  involved  in 
giving  credit  in  a  distant  country.  This  means,  as  any 
thoughtful  man  familiar  with  the  situation  can  see  at  a 
glance,  that  their  agents  or  representatives  are  cut  off  from 
direct  negotiation  with  the  Chinese,  by  the  fear  of  pre- 
judicing or  offending  the  merchant  and  contracting  houses 
who  are  their  principal,  if  not  their  sole,  customers.  It  is 
only  fair  to  make  honourable  mention,  in  passing,  of  one 
British  firm — the  General  Electric  Co.,  of  China,  of  which 
the  General  Electric  Co.,  Ltd.,  Witton,  is  the  parent  concern 
— who,  under  able  management  here  and  strong  backing  from 
home,  have  successfully  established  themselves  as  main 
contractors  ;  their  name  does  not  appear  as  members  of  the 
Association. 

And  now  comes  the  crux  of  the  jwsition. ;  the  contracting 
houses  are  nearly  all  German — such  as  the  representatives  of 
the  A.E.G.,  Berlin,  and  the  allied  Siemens  concerns,  who, 
with  their  splendid  organisation,  tireless  energy  in  travelling, 
lavish  expenditure,  and  liberal  terms. to  the  point  of  rashness, 
have  practically  obtained  possession  of  the  field.  Certainly 
75  per  cent,  of  the  contracts  made  fall  into  their  hands. 
Fortunately  for  the  British  manufacturer,  this  is  where  his 
representative  comes  in,  and,  owing  largely  to  his  efforts 
and  the  close  and  friendly  relations  he  maintains  with 
the  German  firms,  British  machinery  largely  preponderates 
as  prime  mover.  His  success  in  this  direction  is  now  likely 
to  be  most  seriously  threatened.  How  does  the  Association's 
commissioner  propose  to  deal  with  this,  in  the  face  of  the 
bold  challenge  thrown  down  to  Germany  .' 

The  facts  must  be  confronted  ;  if  he  is  out  for  a  fight 
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let  bim  look  to  it  that  he  is  prepared  for  the  con.seqnem;cs, 
the  first  of  which  will  be  retaliation  and  the  loss  of  our 
present  principal  customers.  The  issue  is  clear  :  either 
British  merchants  and  engineers  must  combine  both  in 
brains  and  money  to  pugh  the  business  along  the  lines  so 
wisely  and  successfully  pursued  by  tlieir  rivals,  to  a  point 
even  beyond  that  which  they  have  reached,  or  better  the 
British  Engineers'  Association  had  never  been  born. 

An  OM  China  Hand. 

Shanghai,/;////  11  fh,  11)1 3. 


Air  Filtration,  Cooling  and  Yentilalion  or  Electrical 

Machinery. 

In  view  of  the  interesting  paper  on  the  above  subject 
read  by  Mr.  .1.  Christie,  of  Brighton,  at  the  I.M.E.A. 
Convention  of  1913,  1  wish  to  state  the  experience  of 
the  manufacturers  of  dry-air  filters  whom  1  represent  in  this 
country.  Our  experience  extends  over  the  whole  period 
since  turbo-generators  were  first  provided  with  air  filters, 
and  we  have  several  thousands  of  dry-air  filters  of  different 
typcB  now  in  use  in  practically  every  climate. 

As  manufacturers  we  turn  out  what  is  required,  and  if 
time  should  prove  that  the  wet-air  filter  will  do  continuously 
what  it  has  donf  at  Brighton  since  last  year,  we  should 
immediately  manufacture  this  type. 

Two  instances  may  here  be  cited  which  cause  us  to 
hesitate.  First :— The  United  States  of  America,  the 
home  of  the  wet-air  filter,  seem  to  be  wavering  in  allegiance, 
as  American  orders  have  been  placed  for  dry-air  filters. 

Secondly,  the  largest  European  constructors  of  turbo- 
generators are  not  favourably  inclined  to  wet-air  filters, 
although  not  themselves  interested  in  the  matter,  apart  from 
the  effect  on  their  machinery. 

Taking  seriatim  the  advantages  claimed  for  the  water- 
screen  filter  over  the  dry  air  or  cloth  filter  by  Mr.  Christie, 
our  past  experience  is  as  follows  : — 

1.  The  air  must  pass  through  a  wet-air  filter  at  slow 
speed  if  the  apparatus  is  to  work  satisfactorily. 

Judging  from  the  illustration  published  on  page  1088  of 
the  Electrical  Review,  of  June  27th,  1913,  which  is  all 
I  have  in  front  of  me,  the  wet  filter  takes  hardly  less  floor 
space  than  a  single-pocket  cloth  filter. 

The  size  of  a  wet  filter  will  always  be  in  proportion  to 
the  quantity  of  air  required  by  the  generators,  and  will 
mean  a  proportion  between  the  size  of  the  air  filter  and  the 
quantity  of  air  to  be  provided,  the  speed  remaining  constant. 
Thus,  a  wet  filter  for  dealing  with  10  cb.  ft.  of  diisty  air  per 
second  will  take  double  the  floor  space  wanted  fo^  a  filter  of 
this  type  to  deal  with  5  cb.  ft.  The  same  applies  to  cloth 
filters.  ;  .' 

We  cannot,  therefore,  see  why  the  size  of  a  wet  filter 
should  increase  in  a  lesser  proportion  than  that  of  a  cloth 
filter. 

2.  With  regard  to  the  risk  of  fire,  I  have  before  me  data 
referring  to  about  3,000  or  4,000  generators  provided  with 
cloth  filters.  We  have  heard  of  three  fires  where  the  cause 
of  fire  has  not  been  ascertained,  so  that  cloth  filters  need  not 
necessarily  be  responsible.  The  filters  were  in  these 
instances  not  impregnated  against  fire :  we  now  impreg- 
nate the  whole  of  our  filters  to  make  them  flame  proof. 

We  further  deliver,  when  required,  our  automatic  system 
of  shutters.  These  act  at  the  least  danger  of  fire  and  cut 
out  the  filter,  while  opening  simultaneously  another  air 
duct,  thus  admitting  air  to  the  machine  without  the  use  of 
the  filter. 

3.  4  and  5  :  Without  going  closely  into  the  question  of 
the  cost  of  maintenance  of  wet  filters,  about  which  we  have 
no  details,  we  know  from  our  experience  in  other  branches  of 
our  industry  that  the  nozzles  easily  and  frequently  choke, 
and  that  for  their  cleaning  complicated  automatic  appliances 
have  to  be  used  to  prevent  this.  Without  such  appliances, 
sooner  or  later  there  must  be  a  stoppage.  The  circulating 
pump  and  its  motor  require  constant  attendance,  and  the 
same  remark  applies  to  the  renewal  of  the  water.  The  least 
defect  of  the  pump,  the  bearings,  the  nczzles,  &c.,  means  a 
complete  stoppage. 

A  single-pocket  cloth  filter  normally  works  hx  to  eight 
weeks   without   any   attent^ion  ;    then   the   pockets    can  be 


renewed  and  cleaned  in  one  day,  or  even  in  a  few  hoiin*.  by 
employing  sufficient  VdUmrt  A  stoppage  at  the  period 
mentioned  will  not  matter,  J^AUse  other  jjarts  of  the 
generator  will  then  also  require  inHpection. 

As  a  rule,  spare  cloths  are  supplied  with  oor  filters,  and 
are  used  to  replace  the  cloths  while  tbey  are  being  cleaned- 

By  using  the  best  cotton  cloth  obtainable,  we  have  found 
that  the  cloths  do  not  wear  out  quickly.  We  have  filters  in 
use  which  have  been  working  for  over  10  years:  m'  '"  -vc 
been  working  for  five  years,  and  in  all  these  cafes  t  n% 

have  not  yet  had  to  be  renewed. 

The  expenditure  stated  to  1)6  £7.0  to  £100  per  annum  for 
cleaning  and  upkeep  of  a  cloth  filter  for  a  3,000-kw.  torbo- 
generalior  docs  not  tally  with  our  experience.  I  notice  that 
Mr.  I).  Bennett  states  the  cost  of  cleaning  to  be  about  £>* 
per  annum.  The  figures  we  should  give  would  err  on  the 
right  side  and  would  be  eight  cleanings  per  year  by  two  men, 
taking  each  time  two  days.  We  should  estimate  the  cleaning 
to  cost  £2  each  time,  or  £16  per  annum.  Add  to  this 
the  wear  and  tear  of  the  cloths  and  take  instead  of  10  years 
a  period  of  only  two  years:  the  cloths  for  this  plant,  which 
on  the  single-pocket  system  eost  about  £20,  would  m€an 
£10  per  annum,  or  £20  as  the  total  cost  of  cleaning  and 
upkeep. 

In  practice  this  is  quite  an  outside  figure.  The  cleaning 
does  not  require  to  be  done  so  often,  and  can  be  finished  by 
skilled  men  working  at  top  speed  in  a  few  hours. 

The  water  screen  filter  installed  by  Mr.  Christie  takes 
about  2  H.I'.,  and-a  unit  of  this  size  generally  reriuires  about 
1 5,000  cb.  ft.  of  air  per  minute. 

A  single-iocket  cloth  filter,  wben  thoroughly  soiled,  and 
then  showing  a  resistance  of  :|-in.  water  column,  takes  for 
this  unit  0-6  H.r. 

6.  The  well-known  construction  of  the  single-pccket  air 
filter  prevents  the  choking  of  the  pockets,  which  certainly 
was  troublesome  when  a  single  cloth  filter  was  used. 

H.  R.  Witting. 

London,  AV.,  Ji'h/  22nd,  1913. 


The  Mutual  Protection  of  Engineers. 

The  writer  is  pleased  to  see  from  your  columns  that  there 
are  others  besides  himself  who  object  to  the  present  methods 
of  advertising  vacant  posts.  Some  years  ago  I  had  the  pain- 
ful occupation  of  replying  to  a  number  of  advertisements  in 
the  Review,  and  out  of  over  30  applications  had  four  replies, 
three  of  which  were  from  firms  who  had  given  their  names 
instead  of  a  box  number.  If  the  proposed  Association  did 
nothing  else  than  alter  this  method  ol  advertising,  I  should 
think  that  it  had  been  of  use.  I  may  say, that  I  intend  to 
join,  although  I  am  employed  by  a  firm  second  to  none  in 
their  treatment  of  staff  men,  and  while  I  have  no  fault  to 
find  with  ray  present  position,  I  remember  that  I  may  not 
always  hold  it,  and  also  that  there  are  others  who  are  worse 
off  than  myself.  So  far  as  I  can  see  the  existing  Associa- 
tions of  various  kinds  do  not  meet  the  situation,  and  there- 
fore I  beg  to  sign  myself 

ProspoctiTC  Member, 


Slag  Action  in   Electric  Steel  Refining  Furnaces. 

In  your  account  of  my  recent  informal  talk  before  the 
Faraday  Society  on  a  new  type  of  furnace,  reported  in  your 
issue  of  July  Uth,  page  79.  you  state  :  "  It  is,  however,  a 
little  difficult  to  understand  how  '  chemical '  impurities  are 
going  to  be  removed  by  slag-ju-tion,  seeing  that  the  heatinjr 
takes  place  from  below  the  slag,  and  ihat  the  latter  will 
always  be  at  a  lower  temperature  than  the  steel." 

This  is  a  point  which  has  been  frequently  raised  by  the 
advocates  of  arc  furnaces,  in  which  the  slag  necessarily  has  a 
higher  temperature  because  it  receives  the  heat  from  the 
arcs  and  transmits  it  down  into  the  metal.  They  have 
made  a  virtue  of  that  which  necessarily  exists.  I  think  it 
will  not  be  denied,  however,  that  the  only  chemical  action 
which  exists  between  the  slag  and  the  steel  is  along  their 
surface  of  contact.  The  really  active  layers  of  slag  and  steel 
between  which  there  can  be  any  action,  are.  therefore,  only  of 
molecular  thickness,  hence  almost  infinitely  thin.  It  seems 
unreasonable  to   suppose    that  there  can  exist    any   great 
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differences  of  temperature  between  these  two  tliin  layers, 
especially  as  the  elag  presumably  "  wets  "  the  surface  of  the 
iron,  if  such  a  term  may  be  used  :  between  two  substances 
which  are  in  such  close  contact  that  one  "  wets"  the  other, 
there  cannot,  in  my  opinion,  be  any  great  diflFerences  of 
temperature,  for,  if  there  were,  it  would  flow  very  quickly 
from  one  to  the  other  until  both  were  practically  at  the 
same  temperature,  or  at  least  very  nearly  so.  Hence  even  if 
the  top  layers  of  the  blanket  of  slag  were  at  a  higher 
temperature  than  the  metal,  it  is  difficult  to  understand  how 
that  could  materially  affect  that  thin  layer  of  slag  which  is 
in  direct  contact  with  the  metal,  and  it  seems  to  me  that  it  is 
only  that  contact  layer  which  can  be  chemically  active. 

Hence  whether  the  heat  flows  from  a  hotter  slag  down  into 
the  metal,  or  from  a  hotter  metal  up  into  the  slag,  it  cannot, 
it  seems  to  me,  make  any  material  difference  at  the  active 
surface  of  contact.  "While,  of  course,  there  would  necessarily 
be  a  slight  difference  of  temperature  between  the  two  mole- 
cular layers  at  their  surface  of  contact,  for  the  fact  that 
heat  is  flowing  from  one  to  the  other  means  that  a  difference 
of  temperature  must  exist — yet  it  is  difficult  to  see  how  that 
can  be  more  than  a  very  small  amount,  hence  it  cannot  make 
much  difference. 

The  facts  concerning  the  furnace  in  question  in  which  the 
heat  flows  from  the  metal  to  the  slag,  are  that  the  sulphur  is 
very  easily  eliminated  ;  in  one  test,  even  under  very 
unfavourable  conditions,  it  was  very  quickly  reduced  from 
•077  to  -006. 

There  may,  of  course,  be  some  virtue  in  having  an 
extremely  hot  slag,  in  that  it  is  therefore  more  liquid,  hence 
the  exhausted  molecular  layers  of  contact  with  the  iron  are 
more  easily  replaced  ;  but  this  may,  perhaps,  be  accomplished 
more  quickly  by  an  active  circulation,  instead  of  by  such 
extremely  high  temperatures  as  will  injure  the  roof,  and 
cause  appreciable  losses  of  heat  through  it. 

In  my  opinion,  a  far  more  important  feature  than  this 
possible  slight  difference  of  temperature  between  these  two 
molecular  contact  layers,  is  a  very  rapid  mechanical  renewal 
of  these  contact  layers,  and  rapidly  bringing  up  every  molecule 
of  steel  from  the  bottom  of  the  bath  to  the  blanket  of  slag, 
instead  of  waiting  for  the  slow  process  of  diffusion.  It  will, 
I  think,  be  admitted  by  all  those  who  saw  the  furnace  in 
operation  that  there  is  no  question  that  this  repeated  renewal 
of  the  surfaces  of  contact  takes  place  very  actively  in  this 
furnace.  By  continually  and  rapidly  bringing  fresh  metal 
into  contact  with  a  fresh  slag  surface,  it  is  reasonable  to 
suppose  that  the  rapidity  of  refining  would  be  increased,  and 
if  this  time  of  refining  were  thereby  reduced  to  one-half  or 
one-quarter,  or  even  less,  it  would  mean  that  the  so-called 
radiation  losses  through  the  walls  of  the  furnace  would  be 
reduced  in  the  same  proportion,  and  for  refining  furnaces  in 
which  there  is  no  melting  or  increase  of  temperature,  these 
wall  losses  constitute  practically  the  total  energy  put  into 
the  furnace. 

Iq  a  furnace  with  a  very  thick  roof,  which  latter  becomes 
possible  when  no  electrodes  have  to  pass  through  it,  it  is  not 
unreasonable  to  suppose  that  the  top  of  the  slag  will  have 
nearly  the  same  temperatut-e  as  the  metal  below  it,  especially 
if  there  is  a  very  active  circulation.  As  long  as  the  contact 
surfaces  between  slag  and  steel  have  practically  the  same 
temperature,  and  I  hardly  see  how  it  can  be  otherwise  in 
any  furnace,  it  seems  to  me  to  be  even  an  advantage  not  to 
have  the  slag  excessively  hot,  for  it  would  seem  that  the 
hotter  it  is  the  more  it  cuts  the  lining  and  the  greater  the 
losses  of  heat  from  the  top.  The  cooler  the  top  of  the  slag, 
the  less  will  be  the  heat  loss  from  the  top  and  the  less  will 
be  the  destructive  heat  action  on  the  roof. 

Carl  Hering. 

Philadelphia,  Pa ,  U.S.A. 

July  22nd,  1913. 


NEW    ELECTRICAL    DEVICES,    FITTINGS 
[and:  PLANT. 


The  1«14  Rubber  Exhibition.— We   have   received  a 

pamphlet  giving  particulars  of  the  various  competitions  that  are 
to  b3  arranged  on  the  occasion  of  the  International  Rubber  and 
Allied  Industries  Exhibition  in  London  next  June  and  July. 
Copies  can  be  obtained  from  the  oflSces,  75,  Chancery  Lane,  W.C. 
The  purpose  of  the  competitions  is  stated  to  be  to  encourage  the 
better  production  of  rubber,  and  suggrestions  by  inventors  and 
ethers  of  new  uses  thereof 


Large  Impregnating  Chamber. 

The  accompanying  illustrations  show  a  large  impregnating  chamber 
made  by  Messrs.  Dryeks,  Ltd.,  53,  Victoria  Buildings,  Man- 
chester, and  installed  at  the  Carville  power  station  of  the  Newcastle 
Electric  Supply  Co.  to  the  order,  and  under  the  instructions  of 
Messrs.  Merz  &  McLellan.  The  vacuum  chamber  is  13  ft.  6  in.  in 
diameter  inside,  and  is  made  to  withstand  a  vacuum  of  28  in.- 
29i  in.,  and  a  working  pressure  of  60  lb.  per  eq.  in. 

A  removable  varnish  tank  is  provided  to  go  on  the  platform  car 
shown,  for  impregnation  purposes.      This  tank  is  connected  by  a 


Fig,  1.— Impregnating  Chamber,  Closed. 

swivel  joint,  shown  in  the  interior  view,  fig.  2,  to  the  varnish  pipe^ 
outside,  80  that  after  being  dried  under  vacuum  the  liclfs 

flooded  with  insulating  material  and  impregnated  under  pressure 
in  the  usual  way. 

The  tank  is  large  enough  to  accommodate  a  complete  stator  for  a 
10,000-KW.  dynamo,  weijjhing  about  50  tons.  The  stator  is  placed 
in  the  tank  when  the  latter  is  on  the  truck,  and  is  then  run  into  the 


Fig.  2.— Transformer  in  Chamber. 


vacuum  chamber  shown,  dried  thoroughly  under  a  vacuum  of  about 
29-29^  in.,  then  flooded  with  insulating  material,  and  a  pressure 
formed  inside,  which  forces  the  material  all  through  and  into  every 
portion  of  the  stator.  The  storage  tanks  for  the  insulating 
material  are  shown  in  the  background,  and  are  connected  by  means 
of  overhead  pipes  to  the  tanks.  All  the  connections  are  made  at 
the  top  of  these  tanks  to  prevent  any  chance  of  leakage. 

This  plant  is  also  used  for  drying  transformers,  and  impregnating 
them  with  transformer  oil.  A  special  cooler  for  the  air,  which 
also  acts  as  a  condenser  for  any  vapour  which  comes  over,  is 
installed  close  to  the  air  compressor.  A  two-stage  air  compressor 
is  provided  for  giving  the  necessary  vacuum,  and  a'^o  for  producing 
a  pressure  in  the  tank.     There  is  also  a  special  higrh-pressure  boiler 
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which  works  at  any  pressure  required  up  to  about  250  lb.  per  sq.  in., 
for  supplyingr  the  necessary  heat  to  the  apparatus.  The  boiler  was 
tested  to  aOO  lb.  pressure  both  before  and  after  beinjf  installed. 
Electric  temperature  paupfes  for  thermometers  are  installed  so  as 
to  give  the  temperature  at  different  points  in  the  tank.  There 
indicate  on  a  board  at  the  front  of  the  en^i^ine  room,  on  which  a 
steam  g&uge,  vacuum  pauf^e,  air-pressure  eraug-e,  and  depth  {tau(;e 
for  the  insulating  material  are  placed,  so  that  all  indications  can  be 
obtained  at  the  same  spot. 

Conduit  Spacing  Saddles. 

Messrs.  Simplex  Conduits,  Ltd.,  of  Birmingham,  are  intro- 
ducing some  new  forms  of  "spacing  saddles"  for  use  where  the 
conduit  is  installed  on  the  surface,  as  in  damp  situations,  &c. 
These   are  eo    constructed  that    the   conduit    is   installed  with  a 


Fig.  3. — Two  Simplex  SpaCing'Saddles. 


clearance   from   the  wall,  thereby   guarding  the   conduit  against 
the  efifect  of  surface  moisture  or  sweating. 

They  are  made  in  two  forms  ;  Type  "  A  "  is  so  constructed  that 
the  tube  is  simply  dropped  in  position,  the  holdfast  being  made  in 
two  sizes,  to  take  exactly  the  siz  3  of  tube  which  is  being  used. 
Type"B"  is  an  improved  pattern,  in  which  the  conduit  is  firmly 
held,  the  fitting  being  made  in  two  pieces,  which  are  held 
together  by  means  of  two  brass  screws.  The  ordinary  wood  screws 
may  be  used,  and  considerable  saving  in  labour  is  effected  by 
screwing  direct  between  the  bricks,  although  the  wall  should 
preferably  be  first  plugged.     Both  types  are  illustrated  in  fig.  3. 

New  Motor. 

Messrs.  Newtons,  Ltd,,  of  Taunton,  inform  us  that  they  are 
placing  on  the  market  a  commutating-pole  motor  of  special  con- 
strucjiion.  The  magnet  system,  with  the  exception  of  the  commu- 
tating  poles,  is  of  cast-iron  and  in  one  piece  ;  the  frame  is  ventilated 
so  as  to  provide  better  ventilation  in  a  vertical  direction  than 
hitherto.  It  is  claimed  that  the  use  of  cast-iron,  combined  with 
the  particular  position  of  the  main  field  coils,  gives  a  better  torque 
curve  in  motors  having  series  or  compound  field  coils.  Owing,  too, 
to  the  poles  being  solid  and  of  special  shape,  the  machine  is  abso- 


A  St.  Helens  Robber  Tire  Exhibit. 

Amongst  the  exhibits  at  the  Ck>mmercial  Motor  Ezhibitioa  WM 
one  by  the  St.  Helens  Ca)5LE  and  Ruhbbk  Co.,  Warrington,  of  a 
new  kind  of  solid  rubber  tire,  which  is  worth  mentioning  in  our 
columns,  in  view  of  its  possible  adoption  on  the  electric  battery 
vehicle,  although,  of  course,  it  is  suitable  for  use  on  any  heavy 
motor  vehicle. 

The  tire  is  of  ordinary  semi-circular  section,  and  its  special 
feature  is  the  insertion  between  the  hard  tread  rubber  and  steel 
band  of  a  layer  of  specially  pure,  resilient  Para  rubber,  which 
abwrbs  all  road  shocks,  and  relieves  the  tread  rubber  of  their 
destructive  effects. 

The  tire,  which  is  known  as  the  "'Super-renilient"  (.Seymour 
patent)  band  tire,  Is  the  invention  of  Mr.  E.  Seymour,  the  St.  Helenii 
Co.'b  works  manager  ;  it  is  claimed  to  have  nearly  70  per  cent, 
greater  resilience  than  the  ordinary  solid  tire. 


The  Lighting  of  Cinema  House,  Sheffield. 

The  lighting  of  this  theatre  is  interesting,  because  it  represents  a 
harmonious  combination  of  a  number  of  different  lighting  systems. 
The  installation  scheme  was  prepared  by  the  B.T.H.  Co.,  of  77, 
Upper  Thames  Street.  E.G.,  along  lines  suggested  by  Mr.  Ravens- 
croft,  the  managing  director  of  the  theatre.  The  B.T.H.  Co.  also 
supplied  the  lamps,  fittings  and  other  lighting  equipment. 

The  auditorium  is  lighted  by  B.T.H.  trough  reflectors,  containing 
Mazdalite  tubular  lamps,  concealed  in  the  cornice.  The  light  is 
projected  on  to  the  curved  ceiling,  and  from  there  reflected  down- 
wards into  the  auditorium.  ^ 


Fig.  4. — B.T.H.  Lighting  at  Cinema  House,  Sheff 


Fig.  5.— Showing  Magnet  System  of  New  Commutating-pole  Motor,  by  Messrs.  Newtons,  Ltd. 


lutely  silent  in  running.  A  further  claim  is  that  the  magnet 
system  is  the  most  economical  at  present  known  ;  the  no-load  losses 
are  a  minimum,  and  the  f  flSciency  curve  is  a  particularly  good  one. 
In  a  10-B.H.P.  continuous  rated  motor  running  at  850  R.r.M.,  the 
constant  losses  at  full  load  equal  5.')0  watts,  and  the  variable  losses 
700  wattf,  giving  an  overall  eflSciency  of  85"4  per  cent,  at  full  load, 
85  per  cent,  at  three-quarter  load  and  83  per  cent,  at  half  load. 
The  weight  of  these  machines  is  about  the  same  as  that  of  the 
usual  steel  construction.  A  number  of  them  have  been  supplied 
for  quick-rated  reversible  lift  motors,  kc,  as  well  as  for  continuous- 
rated  machines. 

The  temperature  rise  is  within  the  standard  specified  by  the 
British  Engineering  Standards  Committee. 


This  cornice  lighting  is  supplemented  in  a  rather  novel  way, 
There  are  six  domes  in  the  roof  of  the  auditorium,  and  each  of 
these  domes  is  covered  on  the  under  side  by  beautifully-tinted 
amber  glass.  Above  the  glass,  around  the  bottom  edge  of  each 
dome,  is  arranged  a  row  of  upturned  Mazdalux  nfl'^ctors,  con- 
taining Mazda  drawn-wire  lamps,  and  the  light  is  first  projected  on 
to  the  white  dome,  and  then  thrown  downwards  into  the  audi- 
torium ri(i  the  stained  glass,  giving,  we  understand,  a  delightful 
eftect. 

The  foyer  and  entrance  are  illuminated  by  indirect  and  semi- 
indirect  lighting  fittings,  while  in  the  tea-room  B.T.H.  Holophane 
reflector  bowls,  supplemented  by  wall  brack*?ts,  are  used. 

S 
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Some  NeiT  Westinghouse  Starters. 

TUE  British  Wkstinghouse  Co  ,  of  Trafford  Park,  Manchester, 
have  recently  introduced  a  new  design  of  mnltiple-lever  starter, 
which  embodies  many  improvements  on  their  older  pattern. 

We  illustrate  the  new  switch  in  %.  6.  It  is  a  "loose  handle" 
startinor  device,  and  the  brushes  open  automatically  should 
an  overload  or  no-load  occur  at  starting  or  subsequently,  quite 
independently  of  the  operating  handles.  Thus  it  is  impossible  to 
start  up  too  rapidly  ;  the  levers  can  only  be  closed  in  correct 
sequence,  and  they  come  out  in  the  opposite  order,  and  are  ready 
for  starting  up  again  without  further  adjustment. 

The  overload  coil  in  operation  opens  the  circuit  of  the  no-volt 
coil,  which   method  possesses  a  great  advantage  over   the  usual 


Fio.  6. — Views  of  New  Westinghouse  Multiple-Lever  Starter 


practice  of  shorting  the  no-volt  coil,  in  that  the  overload  attach- 
ment breaks  the  no-volt  coil  circuit  under  all  circumstances.  In 
starters  where  a  short-circuiting  device  is  employed,  the  contacts 
are  liable  to  become  oxidised  when  not  used  for  a  considerable 
time,  causing  them  to  fail  to  operate  at  the  critical  moment. 

Regulation  over  any  number  of  steps  can  be  obtained  if  desired, 
whilst  all  the  automatic  features  can  be  retained.  Thus,  if  it  is 
desired  to  eliminate  a  separate  rheostat  for  speed  regulation, 
additional  levers  over  and  above  those  required  for  starting  only 
can  be  fitted  in  order  to  obtain  the  necessary  rheostatic  effect. 

The  overload  devices  can  be  fitted  to  much  larger  sizes  than 
hitherto,  and  can  be  fitted  with  time-limit  devices  if  desired.    A 


renewable  segmental  copper  contact  strips,  working  with  standard 
contact  fingers, 

The  no-volt  and  overload  releases  are  fitted  in  the  starter  above 
the  oil  tank.  The  no-volt  coil  is  connected  across  one  phase,  and  is 
so  arranged  that  the  circuit  to  the  motor  can  only  be  closed  when 
there  ii  voltage  on  the  line.  This  release  is  worked  by  gravity,  and 
acts  quite  independently  of  the  overload  release. 

The  overload  coil  is  connected  in  two  phases,  and  is  cut  out  in 
the  star  position,  and  can  be  set  between  approximately  full-load 
and  100  per  cent,  overload. 

The  operating  handle  is  of  the  "  loose  "  crank  handle  type,  and 

the  mechanical  operation  from  the  off   to  the  star  position,  and 

thence  to  the  delta  position,  is  so  designed  with  interlocks  that  the 

starter  can  be  operated  in  no  other  way.     A  device  is  fitted  making 

a  slight  pause  necessary  at  the  star  position  before 

it  is  possible  to  move  the  handle  through  to  the 

delta  position .     The  handle  cannot  be  left  in  the 

star  position,  since  when  it  is  released  it  flies  back 

to  the  off.     The  contact  drum  is  returned  to  the 

off  position  (thus    stopping   the   motor)    in    the 

event  of  an  overload  or  no-volt  occurring. 

Ammeters  can  be  mounted  on  these  starters 
when  desired,  the  instruments  being  of  the  moving 
iron  type,  and  are  not  in  circuit  when  the  drum 
is  in  the  star  position. 

Trifurcating  boxes  can  be  fitted  if  required,  in 
which  case  the  starter  fully  conforms  with  the 
new  mining  rules. 

A  Safety  Device  for  Lifts. 

In  view  of  the  recent-  discussion  in  our 
pages  on  safety  devices  for  lifts  and  elevators, 
a  reference  to  a  form  of  safety  device  which 
is  extensively  used  in  the  United  States  may 
be  not  without  interest.  This  is  made  by  the 
Altizer  Elevator  Co.,  of  Chicago,  and  con- 
sists briefly  in  a  friction  governor  which  is  of  very 
simple  construction,  and,  at  the  same  time,  very 
substantial  and  effective  in  operation.  There  are 
four  important  features  in  this  safety  device,  the 
first  being  that  there  is  no  limit  to  the  power, 
as  the  car  becomes  its  own  power  as  soon  as  the 
governor  is  thrown  into  operation,  and  the  vice- 
like jaws  continue  to  pinch  tighter,  until  the  car 
stops.  The  action,  which  is  produced  by  a  screw 
and  wedge  working  together,  is  very  powerful, 
yet  the  motion  is  gradual,  bringing  the  car  to 
an  easy  stop  without  jar.  The  shaft  on  which  the  governor 
is  mounted  is  self-adjusting,  making  the  pressure  equal  on 
each  end,  and  thereby  holding  the  car  perfectly  level.  More- 
over, the  releasing  of  the  safety  device  after  it  has  been 
thrown  into  operation,  and  is  holding  the  car,  can  be  easily 
accomplished  without  danger  to  the  jDperator  by  first  adjusting 
the  lifting  cables  so  as  to  hold  the  'weight  of  the  car,  after 
which  the  governor  is  turned  in  the  opposite  direction  to  that  in 
which  it  originally  operated  in  setting  the  jaws,  leaving  the  rope 
on  sheave  and  clutchin  until  the  wedges  are  in  their  proper  place. 
The  clutch  is  then  released,  and  the  car  is  again  ready  for  service. 
This  safety  device  is  placed  under  the  bottom  of  the  car,  and  in 
view  of  the  length  of  lift  operated,  and  the  high  speeds  which  are 
sometimes  attained  by  the  cars,  it  is  probable  that  the  device  has 
been  suflBciently  tested  in  American  practice  to  warrant  con- 
sideration. 


PROCEEDINGS    OF    INSTITUTIONS. 


Fig.  7.— Westinghouse  Star-Delta  Starter. 


push-button  trip  is  provided.  Other  features  are  laminated  brushes 
with  a  large  break,  handle  shields  and  grid-type  resistances,  mica 
insulated. 

This  type  of  switch  is  particularly  suited  for  the  larger  sizes  of 
direct  current  motors,  where  the  usual  radial  switch  starter  cannot 
be  employed. 

The  Westinghouse  Co.  have  also  introduced  a  new  design  of  star- 
delta  starter,  embodying  some  interesting  features,  and  designated 
type"O.R.S." 

The  internal  parts  are  mounted  in  a  cast-iron  frame,  with  a 
cover  having  a  suitable  vent  for  gases.  The  oil  tank  is  below, 
forming  the  lower  half  of  the  starter,  and  can  easily  be  lowered 
away  when  necessary.  The  contact  drum  is  made  on  the  metal 
and  mica  principle,  and  consists  of  a  mica-insulated  square  steel 
shaft,   on  which   are   securely   clamped   spider   castings   carrying 


A  New  Metliod  of  Cooling-  Gas  Engines. 

By  Prof.  Bertram  Hopkinson,  F.R.S. 

(^Abstract  of  paper  read  before  the  Institution  of  Mechanical 
Engineers,  Jidij  29CA,  li)13.) 

Exteri^al  water-cooling  is  the  ultimate  cause  of  most  of  the  dis- 
advantages under  which  the  gas  engine  has  hitherto  laboured  and 
which  have  retarded  its  development  in  large  sizes.  The  provision 
of  a  jacket,  and  of  the  elaborate  appliances  necessary  for  the  circu- 
lation of  water  in  the  moving  piston  and  exhaust  valve,  must  be 
largely  responsible  for  the  great  weight  and  cost  of  large  engines 
of  this  type. 

The  inequalities  of  temperature  set  up  in  the  metal  cause  stresses, 
which  are  very  liable  to  crack  a  casting  already  (by  reason  of  the 
double  wall  required  to  form  the  jacket)  difficult  enough  to  design 
and  manufacture.  Secondly,  the  overheating  of  certain  parts  of 
the  inner  surface,  whose  temperature  is  much  above  that  of  the 
water,  is  apt  to  cause  pre-ignition  of  the  charge,  especially  if 
deposits  of  carbon  or  tar  are  formed.  In  confequence  of  the 
dangers  of  overheating,  it  has  been  found  impossible  to  work  gas 
engines,  especially  of  la-ge  size,  continuously  at  the  maximum 
power  which  they  can  develop.  If  it  were  possible,  the  cost  per 
horse- power  would  be  reduced  by  from  20  to  40  per  cent. 

If  water  can  be  injected  internally  against  the  sufaces  to  be 
cooled,  the  heat  is  removed  on  that  side  of  the  metal  on  which  it  is 
generated,  and,  therefore,  there  is  no  heat- flow  through  the  metal, 
and  no  difference  of  temperature  between  the  inner  and  outer 
surfaces.     A   simple  single-walled   casting   can    oe   used   for   the 
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cylinder,  resulting:  in  a  great  savintf  in  weight  and  cost  and  in 
improved  reliability  on  account  of  the  elimination  of  casting 
stresses.  The  arrangements  for  cooling  the  piston,  which  are 
necessary  in  large  engines,  can  be  dispensed  with— a  point  of  great 
importance,  because  these  arrangements,  besides  being  costly, 
frequently  give  trouble,  and  their  failure  may  easily  result  in 
wrecking  the  engine.     Finally,  pre-ignil ions  are  entirely  prevtnted. 

In  the  method  of  internal  injection  described  in  this  paper,  cold 
water  is  injected  through  a  hollow  casting  projecting  into  the 
combustion-chamber,  and  provided  with  a  number  of  holes  or  small 
nozzles  about  ^  in.  in  diameter.  The  jets  so  formed  are  comparatively 
coarse,  so  that  even  when  projected  into  the  flame  the  water  reaches 
the  part  of  the  wall  against  which  it  is  directed  with  but  little 
evaporation  on  the  way.  The  jets  are  directed  to  all  parts  of  the 
surface  of  the  combustion-chamber  and  against  the  face  of  the 
piston. 

Most  producer-gas  contains  a  certain  proportion  of  sulphur 
dioxide.  This  dissolves  very  readily  in  cold  water,  forming 
sulphurous  acid,  which  rapidly  corrodes  any  metal  surface  with 
which  it  may  be  in  contact.  Even  when  the  gas  does  not  contain 
sulphur  dioxide,  liquid  water  spoils  the  working  of  the  engine  by 
washing  away  the  lubricant. 

The  author  has  overcome  these  difficulties  by  the  simple  device 
of  regulating  the  amount  of  water  injected  in  such  a  way  that  the 
temperature  of  the  whole  of  the  engine  is  kept  well  above  100°  C. 
Under  such  conditions  (which  are  only  rendered  possible  by  the 
absence  of  all  external  water-cooling)  every  drop  of  injected  water 
is  boiled  when  it  reaches  the  walls,  and  no  liquid  can  accumulate. 
That  corrosion  may  be  completely  prevented  in  this  way  has  been 
proved  by  actual  trials. 

The  rate  of  heat- flow  from  the  gas  into  the  metal  is  far  more 
rapid  at,  and  soon  after,  the  moment  of  ignition  than  at  any  other 
time.  Hence  it  is  sufficient  to  inject  water  on  to  the  surface  of  the 
combustion-chamber  and  the  head  of  the  piston  only,  the  whole  of 
the  cooling  of  the  barrel  being  effected  by  conduction  into  the 
piston,  which  is  itself  kept  cool  by  the  projection  of  water  on  to 
the  head  when  it  is  near  the  in-centre. 

In  order  to  put  the  author's  ideas  to  a  practical  test,  a  Croesley 
gas  engine,  rated  at  40  b.h.p.,  with  coal-gas,  at  180  r.p.m.,  was 
fitted  with  a  new  cylinder,  consisting  of  a  plain  barrel  without  any 
w..xter- jacket ;  no  other  change  was  made. 

A  section  of  the  new  cylinder  is  shown  in  fig.  1 .  The  injection- 
rose  is  a  hollow  casting  projecting  into  the  combustion  chamber. 
There  are  about  25  holes  in  the  rose,  each  ^  in.  in  diameter,  and 
the  jets  proceeding  from  these  are  directed  as  shown  against  all 


Non-retitrn  vaivc 


h'atet  supply 
ffrorn  ptunp) 


To  hbfa-  Bye-pass,  operated 
by  ha/iH   or  autofnalUaUy 


Fio.  1. — Section  of  Cylinder  with  Watek-Injection  Rose. 


parts  of  the  combustion  chamber  and  piston- head.  There  is  no  jet 
on  the  exhaust  valve,  as  it  has  been  found  that  the  drip  from  the 
rose  is  suflBcient  to  keep  this  cool.  The  water  is  injected  by  a 
simple  plunger  pump,  driven  by  a  cam  on  the  valve  shaft,  whereby 
a  charge  of  water  is  injected  once  in  a  cycle.  The  pump  stroke 
commences  about  30°  before,  and  finishes  about  30°  after,  the  point 
of  ignition,  so  that  water  only  goes  in  at  a  time  when  practically 
the  whole  of  the  sliding  surface  of  the  barrel  is  covered  by  the 
piston. 

Immediately  after  erection  with  the  new  cylinder,  the  engire 
was  run  continuously  for  120  hours  on  an  electrical  load,  with  coal- 
gas  ;  it  developed  during  this  period  43  b.h.p.  on  the  average,  and 
ran  very  smoothly  and  steadily.  The  average  mean  effective 
pressure  was  lUl  lb.  per  sq.  in.  When  jacketed,  the  engine  would 
not  develop  more  th"an  40  bh.p.  continuously  without  over- 
heating. The  formation  of  the  steam  does  not  involve  any  thermo- 
dynamic loss,  such  as  occurs  when  water  is  sprayed  into  the  cylinder 
in  an  atomised  condition  and  evaporated  before  reaching  the  walls, 
since  the  heat  used  is  that  which  would  otherwise  be  wasted  in  the 
jacket-water. 

The  quantity  of  water  used  on  this  trial  was  on  the  average 
102   lb.   per  hour,  equivalent  to  2  4   lb.    per    b.h  p.-hour.      The 


temperature  of  the  engine  vamd  from  150*  to  180"  C.  WTien  the 
engine  was  stopped  at  the  end  of  the  trial  the  inside  of  the  ccm- 
bustion  chamber  was  found  to  be  perfectly  dry. 

The  engine  consumed  in  this  trial  llcb.  ft.  of  Cambridge  coal- 
gas  per  B.H.P.hour  reckoned  at  a'  and 
pressure,  approximately  the  name  aj!  .  r  the 
same  power  for  short  periods  when  jacktt...].  On  the  areraVe  it 
may  be  said  that  the  economy  is  unaffect»:<l  by  the  ate  of  tbiB 
method  of  cooling  ;  the  redaction  in  maximum  presaure  ij  coanter- 
balacced  by  a  slightly  raised  expansion  line. 

After  the  trial  just  descritjed,  the  engine  was  pat  to  drive  • 
dynamo  in  a  factory  engine  room.  \\.)^  speed  was  increased  from 
180  to  V.\h  K.P..M.  It  was  left  in  the  hands  of  the  ordinary  engine 
room  staff  for  several  week.^,  and  was  worked  continuoosly  for 
long  periods  of  time  at  excessive  loads.  During  this  time  it 
developed  at  times  5'>  b  h.p.  with  coal-gas  for  several  hoar* 
together — an  increase  of  25  per  cent,  on  the  maximum  continoons 
load  which  it  could  safely  carry  when  jacketed.  The  engine  ia 
now  at  Cambridge  in  regular  service  with  a  suction-producer, 
driving  the  workshops  and  producing  electric  current  for  the 
engineering  laboratory.  It  is  left  to  itfelf  like  an  ordinary  gas 
engine,  giving  no  trouble  at  all,  and  has  tow  been  in  regular  work 
for  two  years,  the  total  time  of  running  being  o.OnO  hours. 

Anthracite  coal  is  used  in  the  producer,  and  this  coal  contains  a 
considerable  proportion  of  sulphur.  Vet  there  has  been  no  trace 
of  corrosion  in  the  engine.  The  combined  wear  (on  cylinder  and 
piston  together)  in  the  course  of  4,i»00  hours  has  nowhere  exceeded 
one-hundredth  of  an  inch. 

The  ordinary  working  temperature  of  the  cylinder  i=i  about 
It)0°C.,  but  the  engine  will  run  satisfactorily  at  any  temperature 
between  120'  C.  and  200  C.  Regulation  of  the  water  supply  in 
accordance  with  the  load  is  eflfected  by  coupling  the  pump  to  the 
hit-and-miss  governor,  so  that  the  pump  only  makes  a  stroke  when 
the  engine  takes  gap.  With  a  throttle  governor  it  is  easy  to  connect 
the  gas  supply  and  the  water  supply  in  such  a  way  that  the  correct 
amount  of  water  is  delivered  at  all  loads. 

A  simple  form  of  thermostat  has  been  designed,  which  opens  a 
by-pass  valve  if  the  temperature  falls  too  low  ;  it  has  been  in  use 
for  some  months,  and  is  quite  satisfactory.  Once  adjusted,  it  need 
never  be  touched,  and  the  engine  can  be  started  up  in  the  morning 
day  after  day,  and  left  to  itself,  no  attention  whatever  being  paid 
to  the  water  supply.  Failure  of  the  water  Eupply  entails  nothing 
worse  than  a  temporary  shutdown.  The  engice  heats  up  quite 
slowly,  and  if  unattended  it  stops  by  the  occurrence  of  pre- 
ignitions  arising  usually  from  the  injection-rose.  Even  in  a  3<>-in. 
cylinder  it  has  been  found  that  no  serious  harm  is  done  by  such  an 
event. 

In  order  to  guard  against  any  danger,  however,  the  engine  is 
provided  with  a  fusile.'plug,  screwed  into  the  wall  of  the  combustioE- 
chamber.  Should  the  temperature  ri^e  above  about  2mo  C.  the 
plug  melts,  and  the  noise  of  the  escaping  gases  warns  the  attendant. 
This  simple  device  has  been  thoroughly  tested  and  has  been  found 
absolutely  reliable. 

The  method  has  been  applied  to  the  cooling  of  larger  engines — 
one  an  engine  of  18i  in.  bore  giving  105  b.h.p.,  the  other  a  1,000- 
h.p.  Oechelhauser  engine  of  3G  in.  bore.  In  each  case  the  water 
was  simply  run  out  of  the  jackets,  the  injection-rose  fitted,  and  the 
engine  put  again  to  its  ordinary  work. 

With  no  water  in  the  jackets  or  pistons  of  the  large  engine,  the 
temperature  of  every  part  of  the  engine  when  on  full  load  could 
be  kept  between  100"  and  20o°  C.  The  engine  was  taking  full 
load  within  a  few  hours  of  fitting  the  apparatus,  and  ran  for  30 
hours  without  a  stop. 

The  trials  of  this  large  engine,  which  continued  for  a  consider- 
able time,  proved  beyond  any  question  that  the  largest  cylinders 
now  built  can  be  cooled  entirely  by  water-injection,  if  applied  in 
accordance  with  the  principles  here  enunciated. 

The  whole  injection  apparatus  was  made  and  put  together  in 
Cambridge  ;  it  cost  about  t;20,  and  within  a  few  hours  of  fitting  it 
on  the  engine  it  was  doing  all  the  work  of  the  complicated  and 
costly  plant — cooling  tower,  centrifugal  pumps,  Sin.  water  mains, 
and  the  like — which  is  necessary  for  the  cooling  service  of  an  engine 
of  this  size  when  jacketed. 

The  author  put  in  hand  an  entirely  new  engine  designed  ah  Jniti,- 
with  a  view  to  the  use  of  water-injection,  which  is  completed  and 
is  now  undergoinor  trials.  It  is  a  two-cycle,  s^ingle-acting  enginr, 
18-in.  diameter  by  24-in.  stroke,  with  separate  gas  and  air  pumps 
and  is  cooled  entirely  by  water-injcotion. 


Thunderstoiiii*<  on  ihe  Rand. — In  the  eighth  annual 

report  of  the  Rind  Water  Board,  the  following  paragraph  apj-^ars 
respecting  electrical  disturbances : — "  The  policy  adopted  in 
previous  years,  of  closing  down  the  plant  during  thunderstorms  so 
as  to  minimise  damage  by  lightning,  has  been  followed  during  the 
current  season.  The  total  number  of  stops  due  to  electrical  dis- 
turbances during  the  year  ending  March  3l8t,  li>13,  has  been  53, 
and  the  time  involved  amounts,  in  the  aggregate,  to  123  hours. 
During  the  previous  year,  the  plant  was  only  closed  down  on  24 
occasions,  and  the  total  stoppage  was  tU  hours  20  minutes.  The 
comparison  referred  to  above  shows  that  the  storms  during  the  last 
12  months  were  exceptionally  severe.  Storms  have  not  only  been 
numerouo,  but,  in  several  instances,  they  have  been  of  unusually 
long  duration.  Six  of  the  stops,  for  instance,  were  for  periods  c)f 
over  seven  hours  each.  It  is  usually  found  that  the  potential  is 
much  higher  in  dry  storms  than  in  wet  ones,  and  this  is  the  reason 
why  it  has  been  necessary  to  close  down  a  greater  number  of  times 
during  the  racent  drought." 
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Tottenham  Urban  District  CotNCiL  r.  Metropolitan 
Electric  Tramways,  Ltd. 

On  Thursday  (July  24fch)  judgment  was  piven  in  the  House  of 
Lords,  allowing  the  appeal  by  the  Urban  District  Council  of 
Tottenham  asrainst  an  order  of  the  Court  of  Appeal  in  favour  of  the 
respondents,  the  Metropolitan  Electric  Tramways,  Ltd.  The  respon- 
dents were  the  owners  and  occupiers  {intrr  alia)  of  lines  of  rails  of 
certain  tramways  runningr  throug;h  the  streets  of  Tottenham.  The 
question  was  whether  that  portion  of  the  respondents'  system, 
which  had  origrinally  b?ea  constructed  under  powers  ffiven  by  the 
Tramway  Act,  1870,  was  a  ''railway'  within  Sec.  211  of  the 
Public  Health  Act,  1875.  That  section  enacts  that  "land  used 
solely  as  a  railway  constructed  under  any  Act  of  Parliament " 
should  pay  rates  on  one-fourth  only  of  the  assessed  value.  In 
the  present  case,  the  company  were  for  the  year  ending  April  Ist, 
1910,  assessed  in  respect  of  their  tramway  at  £495  12-'.  6d.  They 
paid  one-fourth,  £12;?  18s.  5d.,  and  refused  to  pay  the  balance. 
The  action  was  then  brougrht  by  the  rating  authority  claiming  the 
balance.  £371  Hs.  4d.  The  Court  of  Appeal,  reversing  the  judg- 
ment of  the  Divisional  Court,  held  that  the  company  were 
entitled  as  a  "  railway  "  to  the  partial  exemption  given  by  the 
Act  of  1875. 

Mr.  Macmorran,  K.C  ,  Mr.  Ryde,  K.C.,  and  Mr.  Cartwrieht  Sharp 
appeared  in  support  of  the  appeal  :  Mr.  Danckwerts,  K.C,  and  Mr. 
C.  C.  Hutchinson  for  the  respondents. 
The  arguments  were  heard  in  June  and  judgment  reserved. 
Lord   Moulton   went  exhaustively   into   the   various   statutes 
under  which  the  respondents'  system  of  trams  was  constructed, 
and  into  the  authorities  cited,  and  said  that  in  the  case  of  Swansea 
Improvement     and    Tramway    Co.    r.    Swansea    Urban    Sanitary 
Authority,  it  was  laid  down  in  1892   that  a  tramway  laid  in  streets 
did  not  come  within  the  exemption  given  to  a  railway  by  the  Act 
of  1875.     That  decision  remained  unchallenged  until  it  was  over- 
ruled by  the  House  of  Lords  in  the  Thornton  case.     In  his  opinion, 
that   case  and  the  Wakefield  Corporation  case  in  which  the  same 
was  held,  could  be  distinguished  on  the  facts  from  the  present  case, 
and,  therefore,  the  deci3ion  in  the  Swansea  governed  this,   and  the 
appeal  must  be  allowed.      When  tramways  were  started,  they  were 
in  the  hands  of   private   companies,  and  the  Legislature  was  not 
disposed  to  treat  them  too  liberally.     On  the  other  hand,  under  the 
Light  Railways  Act,  1886,  the  Legislature  gave  many  advantages 
as  inducements  to  promoters.     It  seemed  to  him  that  light  railways, 
running  as  they   did  in  many  cases  over  land  owned  by  the  pro- 
moters, could  get  but  very  small  advantage  from  municipal  expen- 
diture of  the  rates,  such,  for  instance,  as  the  lighting  and  sewering 
of  roads,   and  therefore  were  justly  entitled  to  contribute  to  the 
rates     at    one-fourth     of     their     assessment.        But     that     was 
not    the     case    with    a    tramway    running     down     the     main 
streets,    for    the   pavements    might,     in     a    sense,     be    said     to 
be     the     platforms     and      stations     for     the      use     of     their 
passengers,  and  they  got  full  advantage  of  the  lighting  and  general 
expenditure  on  the  streets  paid  for  by  the  rates.    The  undertakings 
sanctioned  under  the  Light  Railways  Act  of  1896  had  secured  irre- 
vocably the  Statute  and  privileges  of  light  railways,  however  little 
they  merited  it.     But  the  lines  to  which  the  present  case  related 
were  constructed  under  the  Tramway  Acts,  and.  therefore,  it  was 
only  indirectly  that  this  House  was  concerned  with  what  had  been 
done  under  the   Act  of  189fi.     He   thought   that  the  distinction 
between  a  light  railway  and  a  tramway  or  tramroad  was  clearly 
understood,  both  by  the  popular  and  the  legal  acceptation  of  the 
two  terms  respectively  ;  and  that  if  the  partial  exemption  to  rates 
conferred  on  light  railways  by  the  Public  Health  Aot,  1875,  was 
intended  to  extend  to  "tramways,"  the  Act  would  have  made  it 
clear  in  terms.    Therefore,  in  public  legislation  the  word  railway 
d'd  not  include  tramway,  unless  it  was  expressly  made  to  do  so  by 
the  terms  of  the  Act.     To  hold  otherwise  would  be  to  put  trams 
under  the  exclusive  jurisdiction  of  the  Railway  and  Canal  Com- 
missioners, and  it  had  nevar  been  suggested,  during  the  40  years  of 
the  existence  of  that  Court,  and  would  be  obviously  contrary  to  the 
intention  of  the  Legislature,  that  that  Court  should  control  tram- 
ways.     For  these  reasons  the  judgment  of  the  Divisional  Court 
should  be  restored,  and  the  respondent  tramway  company  must  pay 
the  appellants  their  costs  in  that  House  and  in  the  Courts  below. 
Order  accordingly. 

Solicitors:  Mr.  F.  Shelton,  for  the  appellants;  Messrs.  Ashurst, 
Morris.  Crisp  &  Co.,  for  the  respondents. 


Mygatt  r.;GLYN. 


Mr.  Justice  Bankes,  on  Saturday,  July  2(;tb,  delivered  his  reserved 
judgment  in  the  action  brought  by  Mr.  Otis  Angelo  Mygatt,  of 
Clifford  Street.  Bond  Street,  W.,  against  Maj  ir  Geoffrey  CarrGlyn, 
Eaton  Place,  London,  claiming  £4,251  on  a  bill  of  exchange  of 
April  12 tb,  drawn  by  the  plaintiff  and  accepted  by  the  defendant, 
and  payable  on  demand  to  the  order  of  the  plaintiff,  and  which 
plaintiff  said,  on  being  duly  endorsed  and  presented  by  him,  was 
disowned.  The  total  claim,  with  interest,  was  for  £4,660.  The 
defendant  denied  that  the  bill  was  payable  on  account 
of  certain  arrangements  that  he  claimed  had  been  madp, 
and  he  counterclaimed  against  the  plaintiff  upon  an  alleged 
agreement  by  which,  he  said,  he  was  promised  10  per  cent,  of 
what  the  plaintiff  received  frot-x  the  flotation  of  the  English  Holo- 
phone  Co.  and  10  per  cent  of  the  plaintiff's  income  derived  from  all 
Holophane  business. 


Mr.  Justice  Bankes  decided  that  the  defence  to  the  bill  could 
not  be  sustained,  and  he  gave  judgment  for  Mr.  Mygatt  on  this 
part  of  the  case.  As  to  Major  Glyn's  counterclaim  for  the  two  10  per 
cents,  and  for  1,19.3  preference  shares  in  the  Holophane  Co.  trans- 
ferred to  him  by  Mr.  Mygatt,  he  (the  judge)  came  to  the  conclusion 
that  Major  Glyn  had  failed  to  establish  any  right  to  the  payment 
of  the  10  per  cent,  of  the  vendor's  interest  in  the  company,  but  he 
had  succeeded  in  establishing  his  right  to  be  paid  for  the  relief 
services  that  he  bad  performed  between  October,  1909,  and  November, 
1910.  As  to  the  claim  for  1,193  shares  that  it  was  said  Mr.  Mygatt 
should  transfer  to  the  defendant,  he  could  not  find  that  the 
defendant  had  proved  to  his  satisfaction  that  Mr.  Mygatt  agreed 
to  the  transfer.  lie,  therefore,  entered  judgment  for  Mr.  Mygatt  on 
the  bill  for  £4,254  and  interest  at  *;  per  cent,  from  April,  1911,  and 
costs  ;  judgment  for  Major  Glyn  on  the  counterclaim  for  £2,000 
and  costs  ;  and  judgment  for  Mr.  Mygatt  on  the  issue  as  to  the  1,193 
shares  with  costs. 


Glyn  v.  Mygatt. 


Further  litigation  arising  out  of  the  business  of  the  Holophane 
Co.  was  before  Mr.  Justice  Bucknill  in  the  King's  Bench  Division 
on  Friday  last,  July  25th,  when  an  action  was  brought  by  Major 
Geoffrey  Carr  Glyn,  formerly  managing  director  of  the  Holo- 
phane Co.,  against  Mr,  Otis  Angelo  Mygatt,  to  recover  damages 
for  alleged  slander  uttered  on  December  12th  by  the  defendant 
of  the  plaintiff  at  a  meeting  of  the  directors  of  Holophane, 
Ltd.,  in  regard  to  his  position  as  managing  director  of  the  com- 
pany. The  case  was  heard  on  Wednesday,  July  23rd,  and  Thursday, 
July  24th,  the  plaintiff  giving  evidence,  and  on  Friday  a  settle- 
ment was  announced. 

Mr.  McCall,  K.C.  (for  Major  Glyn),  said  that  the  parties  had 
been  able  to  act  upon  a  suggestion  by  his  Lordship  that  the  case 
should  be  settled.  He  had  agreed  to  accept  on  behalf  of  the 
plaintiff  the  defendant's  withdrawal  of  the  charges  that  he  had 
made,  and  also  to  accept  the  statement  that  would  be  made  on  the 
defendant's  behalf  to  the  effect  that  in  regard  to  the  charge,  having 
heard  Major  Glyn's  evidence,  the  defendant  was  prepared  to 
admit  that  Major  Glyn  had  acted  honestly  and  fairly,  although,  as 
they  thought,  mistakenly.  The  plaintiff  (added  Mr.  MoCall)  had 
not  brought  the  action  to  put  money  into  his  pocket,  but  merely 
for  the  purpose  of  vindicating  his  character  as  a  gentleman  engaged 
in  commerce. 

Mr.  Justice  Bucknill  said  that  the  invitation  to  settle  the  case 
had  come  from  him.  The  correspondence  showed  that  these  two 
gentlemen,  Major  Glyn  and  Mr.  Mygatt,  were  at  one  time  on  the 
most  friendly  terms,  and  when  the  defendant  had  heard  what 
the  plaintiff  had  to  say,  he  thought  he  might  venture  to  suggest 
the  settlement.  He  was  delighted  at  the  result,  and  it  was  a 
result  that  was  satisfactory  to  all  parties. 

The  record  was  accordingly  withdrawn. 


BUSINESS  NOTES. 


Book  Notices. — The  Newspaper.    By  G.  Binney  Dibblee, 
M.A.     London  :  Williams  &  Norgate.     Is.   net. — This  little  book, 
though  it  contains  a  good  deal  of  matter  which  is  of  interest  to  the 
vast   army   of  men   and  women  who  gain  their  livelihood  either 
entirely  or  in  part  in  the  multifarious  occupations  connected  with 
the  production  and  distribution  of  newspapers,  no  doubt  has  as  its 
main  object  the  informing  of  the  mass  of  general  readers  who  have 
their  own  quite  different  callings  to  follow.      Even  in  these  days, 
when  it  would  s^em  that  so  much  of  honour  and  independence  are 
sacrificed   on   the   altar   of   commercialism,  there  is,  we  hope,  still 
some  interest    surrounding    those   who   mould — or    should    it  be 
follow  ? — the  opinion  of  the  public,  and  we  venture  to  believe  that 
the  man  in  the  street,  as  we  call  him,  is  likely   to   have  greater 
respect  for  the  Press  by  reading  what  Mr.  Dibblee  has  put  together 
in  this  popular  account  of  the  newspaper,  its  function,  its  power  as 
an   organ   of   opinion,  its  news-collecting,  reporting  and   business 
organisations,    and    its    mechanical    production   and    distribution. 
'Journalism  and   Journalists,"    the   final   chapter,   contains  some 
entertaining  reading.     For  those  who  are  in  the  thick  of  the  news- 
paper fight,  whether  on  dailies  or  on  trade  and  technical  organs, 
there  are  some  comments  in  the  chapter  on  "  Business  Organisation  " 
which  give  food  for  thought ;  we  refer  especially  to  the  author's 
reference  to  the  necessity   for  resisting  the  "  tendency  to  a  decline 
and  fall  into  the  last  stages  of  commercialism."  and  his  comments 
on  the  ''puff   preparatory  or  supplementary" — a  practice  which, 
while   not  "in  any   way  immoral,'  is  undignified,  and  followed  by 
"  the  weaker  half  of  the  Press  of  the  United  Kingdom."     Wears 
not  sure  that  many  of  the  items  that  are  now  circulated  by  adver- 
tisers for  editorial  use  would  not  add  to  the  interest  of  the  circu- 
litor's  ordinary  advertisement.     What  is  to  be  more  de?ired,   from 
the  advertiser's  point  of  view,  than  that  the  reader  of  a  paper  shall 
be   got  into  the    habit    of   regularly   turning   to  see    "what   So- 
and-So  have  to  say  this  week  .''  Mr.  Dibblee  ha.s,  in  this  book  of  240 
small  pages,  only  touched  the  fringe  of  a  subject  which,  if  covered  in 
detail,  w  juld  require  a  work  of  many  volumes    He  has,  however,  told 
sufficient  herein  to  interest  the  ordinary  reader  and  to  indicate  that  he 
knows  a  vast  deal  more  than  he  has  written.  He  is  quite  accurate  in  his 
reference  to  the  London  electrical  Press  of  to-day  when  he  says  that 
"  the  two  earliest  electrical  papers  are  the  Electrical  Review 
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(1872)  and  the  Electrician  (1878)."  We  should  hardly  expect  him 
to  refer  to  papers  bom  out  of  due  time  and  now  defunct,  for  he 
points  out  that,  "  confined  as  we  are  to  a  brief  epace,  our  best  course 
is  to  deal  only  with  living  papers."  The  protest  of  a  contemporary 
in  this  connection  mijrht  be  thouffht  amusinfj  enough  for  it  to  mark 
the  occasion  by  awarding  itself  one  of  its  own  hot-plates. 

"  Traiixactiona  of  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol.  XXIX,  Part  B.  July,  lOlS.  Newcastle- 
on-Tyne  :  The  Institution.     Price  .'>8. 

"Collected  Researchef,"  Vols.  IX  and  X,  1913,  and  "Report  for 
the  Year  11)12  "  of  the  National  Physical  Laboratory.  Teddington  : 
The  Laboratory. 

''Journal  of  the  Institution  of  Electrical  Enprineers."  Vol. 
LI,  No.  221.  London  :  E.  .V  F.  N.  Spon,  Ltd.  Price  5s.— The 
issue  for  July,  1913,  contains  the  following  papers:  "Phase 
Advancing,"  by  Dr.  G.  Kapp  ;  'Uteof  the  EUctrostatic  Method 
for  the  Measurement  of  Power,"  by  C.  C.  Paterson,  E.  H.  Rayner 
and  A.  Kinnes ;  Report  of  the  Council  for  1912-13;  Accounts 
for  1912  ;  Application  of  Telephone  Tranemission  Calculation?,"  by 
A.  J.  Aldridge  ;  "  Use  of  the  Thury  System  in  Mines." 

"  Electricity  for  the  Fa^m  and  Home,"  by  Frank  Koester.  New 
York  :  Sturges  .V  Walton  Co.     Price  $1.00  net. 

Patent    Application.  —  The    British   Oxygkn   Co., 

Ltd.,  have  applied  for  restoration  of  patent  No.  17,216  of  1909,  for 
"  Improvements  relating  to  the  liquefaction  of  air  and  the  separa- 
tion of  it  into  its  constituents,"  granted  to  Societe  I'Air  Liquide. 

The  Black  Gang   in  Tnrkey.— A  British  Consul  at 

Constantinople,  in  a  report  published  in  the  Journal  of  the  British 
Chamber  of  Commerce  of  Turkey,  refers  to  the  activities  of  the 
Black  Gang  swindlers.     We  quote  : — 

"Notwithstanding  all  the  warnings  published  in  trade  reports 
and  Chamber  of  Commerce  journals  from  Constantinople  and 
Smyrna,  the  Black  Gang  has  been  more  active  and  successful  than 
ever  in  1912. 

"The  following  is  a  list  of  the  Black  Gang  switdles  which  have 
been  reported  to  this  Consulate  during  1912  : — 

"A  Nottingham  firm  paid  60  per  cent,  (about  ^690)  in  advance 
on  a  consignment  of  '  scoured  white  wool,'  which  upon  arrival 
turned  out  to  be  a  mixture  of  cows'  hair  and  lime  of  a  totally 
different  weight. 

"A  Dublin  firm  of  candle  manufacturers  ordered  li  tons  of 
'genuine  beeswax,'  and  paid  80  per  cent.,  or  £140,  in  advance. 
The  goods,  on  arrival,  weighed  only  f  ton,  and  consisted  of  almost 
valueless  '  off-colour '  paraffin  wax. 

"  Another  Dublin  firm  lost  £170  by  precisely  the  same  trick. 

"A  Birmingham  firm  paid  cash  against  documents  for  'a  parcel 
of  hair,'  which  upon  arrival  proved  to  be  valueless  matter  of  one- 
quarter  of  specified  weight. 

"  Finding  that  the  rubbish  which  it  sent  to  Europe  and  America 
was  not  appreciated  by  the  buyers,  the  gang  has  now  gone  one 
better,  and  has  had  fake  bills  of  lading  printed,  which  it  supplies 
to  its  clients.  The  same  purpose  is  served,  as  the  buyer  advances 
his  80  per  cent,  jubt  as  readily  on  the  forged  bill  of  lading,  and  the 
gang  is  spared  the  expense  and  trouble  of  shipping  the  rubbish. 

"  The  names  under  which  the  gang  trades  have  been  furnished  to 
the  Commercial  Intelligence  Branch  of  the  Board  of  Trade,  but 
there  is  no  reason  why  they  should  not  employ  any  name.  The 
obvious  precaution  is  to  inquire  from  this  Consulate,  or  from  the 
British  Chamber  of  Commerce,  before  dealing  with  strangers  on 
this  market." 

The    Holidajs. — The   Brimsdown   Lamp  Works  will 

be  closed  from  to-morrow  (Saturday,  August  2nd)  to  Monday, 
August  11th,  for  the  annual  holidays.  The  stafif  at  the  Kingsway 
offices  will  attend  to  urgent  business  and  execute  pressing  orders. 

The  Union  Electric  Co.,  Ltd.,  announce  that  their  oflBces  and 
stores  will  be  clostd  on  Monday  and  Tuesday  next,  August  4th 
and  5th,  and  the  works  from  Monday,  4th  inst.,  until  Saturday, 
the  9th  inst. 

The  Electrical  Power  Storage  Co  ,  Ltd.,  announce  that 
their  works  at  Millwall  will  be  closed  from  to-night  (Friday, 
August  1st)  till  Monday  morning,  August,  11th.  A  small  stafif 
will  be  at  the  offices  to  deal  with  urgent  correspondence. 

Messes.  Cecil  Hodges  &  Co.,  Ltd.,  announce  that  their  works 
at  Hammersmith  will  be  closed  from  Saturday,  August  2nd,  until 
Monday,  August  11th,  for  the  annual  Volunteer  training  and  stock- 
taking. A  small  stafif  will  be  available  at  Balfour  House  to  attend 
to  urgent  matters. 

The  "  Omega  "  Electric  Lamp  Co.,  Ltd.,  of  Ilammerfmith, 
announce  that  their  factory  will  be  closed  from  Monday, 
August  4th,  to  Saturday,  August  9th,  both  days  inclusive,  for  the 
annual  holidays. 

The  Midland  Electric  Manufacturing  Co..  Ltd.,  of  Rea 
Street  South,  Birmingham,  announce  the  closing  of  their  works 
from  noon  to-morrow  (Saturday)  until  the  morning  of  Monday, 
August  11th. 

Messes.  Parmiter,  Hope  &  Sugden,  of  Manchester,  will  also  be 
closed  from  August  2nd  to  11th, 

Messrs.  Cox-Walkeks,  Ltd.,  Darlington,  announce  the  closing 
of  their  works  from  to-morrow  (Saturday,  August  2ud)  until 
Monday,  August  1 1th,  for  the  annual  holiday. 

The  Cable  Accessories  Co.,  Ltd.,  Tividale,  also  remain  closed 
rom  to-morrow  until  Monday,  August  11th,  for  the  same  reason. 

New  Steel  Works. — It  is  reported  in  the  Times  that 
Messrs,  Armstrong.  Whitworth  &  Co.  have  purchased  upwards 
of  600  acres  near  the  River  Ouse  and  the  Selby  and  Goole  railway, 
to  be  used  for  the  erectiem  of  steel  works  which  are  to  give 
employment  to  1,000  men. 


Electrical  Proj^ress  in  Japan.— The -U.S.  CodsoI  at 

Nagasaki,  in  a  recent  report,  says  that  work  on  the  KafrMhima- 
Sendai  branch  railway,  which  extends  westwards  from  the  city  of 
Kagoshima,  the  present  southern  terminoa  of  the  Kiui<ha  divisioo. 
was  expected  to  be  in  operation  by  the  end  of  April.  The  distance 
is  30  miles.  This  branch  line  ia  to  be  operated  by  electricity,  the 
power  to  be  received  from  a  hydroelectric  plant  on  the  SendAi 
River  owned  by  the  Nihon  ChissoHiryo  Ka'feba.  arrangements  for 
which  have  already  been  made  1  y  the  Railway  Board.  Thi*  plant 
has  a  capacity  of  7,100  H  i*. 

The  electric  light  and  power  companies  in  this  CouBular  district 
had  a  very  good  season  in  1912,  and  all  indications  point  to  a  more 
prosperous  season  for  1913.  As  a  consequence  many  new  companies 
are  projected  in  all  parts  of  the  district. 

The  new  plant  of  the  Nagasaki  Electric  Light  Co.  was  expected 
to  be  in  a  position  to  furnish  current  day  and  night  for  both  light 
and  power  in  June.  In  March  it  was  only  available  for  lighting  at 
night.  This  company  had  a  very  prosperous  year,  and  in  addition 
to  declaring  an  8  per  cent,  dividend  for  1912,  carried  forward  net 
profits  amounting  to  an  additional  7  per  cent.  The  Nagaeaki 
Electric  Tramway  Co.  has  not  as  jet  been  able  to  finance  its  enter- 
prise, and  the  promoters  have  asked  for  an  extension  of  six  months 
in  which  to  begin  the  construction  work,  the  time  limit  for 
beginning  the  work  having  been  fixed  by  charter  for  February  4th. 
1913.  The  principal  promoters  are  Saseho  and  Kobe  men.  They 
were  not  able  to  enlist  Nagasaki  capital  to  any  great  extent, 
and  tried  to  finance  the  scheme  in  Kobe.  The  capital  required 
was  about  $(i00,O0o.  The  two  suburban  electric  lines,  one  from 
Nagasaki  to  Tokitsu  and  the  other  from  Nagasaki  to  Mogi, 
also  were  not  able  to  finance  their  projects  and  were  waiting 
for  the  building  of  the  city  lines,  their  lines  being  intended  as 
extensions  or  feeders  of  the  city  trams.  The  electric  railway  from 
Sonogi,  in  Nagasaki  Prefecture,  to  Azambara  in  Saga  Prefecture, 
via  Ureshimo  and  Takeo,  both  hot  springs  health  resorts,  and 
known  as  the  Hizen  Railway  Co.,  is  rapidly  nearing  completion, 
and  the  section  between  Sonogi  and  Takeo  is  expected  to  be  opened 
to  traffic  during  the  present  summer.  A  cargo  of  fittings  and 
machinery  for  this  road  came  from  the  United  States  last  spring. 
The  Kagoshima  Electric  Tramway  (city)  was  open  to  traffic 
December  1st,  1912,  and  is  in  successful  operation.  The  machinery 
is  of  American  make.  The  hydroelectric  power  station  at  Chijiwa. 
owned  by  the  municipality  of  Chijiwa,  in  Nagasaki  Prefecture, 
has  been  in  very  successsful  operation,  and  the  plant  will  have  tu 
be  enlarged  to  supply  the  demand  for  electric  light  on  Shimabara 
Peninsula. 

The  large  power  station  of  the  Kioshu  Hydroelectric  Co.,  at  Hita, 
on  the  upper  reaches  of  the  Chikugo  River,  in  Northern  Kiuahu, 
is  now  in  course  of  construction,  and  is  expected  to  be  in  operation 
by  October  1st,  1913.  This  plant  will  be  capable  of  developing 
20,000  H.P.,  and  the  promoters  expect  to  transmit  power  to  Moji, 
Kokura,  and  Wakamatsu,  on  the  Straits  of  Shimonoseki. 

C,  and  H.  Convention. — This  is  an  age  of  conven- 
tions, and  the  latest  to  be  started  is  a  private  one  by  Messrs. 
Chamberlain  &  Hookham,  Ltd.,  who  last  week  held  the  first  of 
what  it  is  proposed  to  make  an  annual  event,  namely,  a  meeting  of 
all  those  engaged  in  the  selling  of  Chamberlain  &  Hookham  meters. 
The  occasion  was  the  coincidence  of  the  arrival  in  Birmingham 
of  the  managers  of  the  Canadian  and  German  subsidiary  companies 
and  the  return  of  a  director  from  a  long  and  successful  visit  to 
South  America.  Besides  those  actually  engaged  on  the  selling  sice 
of  the  business,  the  heads  of  the  works,  testing,  and  accountancy 
departments  were  present,  to  as  to  bring  them  into  touch  with  the 
problems  of  the  outside  stafif,  whilt  the  latter  were  made  aware  of 
the  way  in  which  the  inside  stafi  try  to  cope  with  the  demands 
made  upon  them.  The  meeting  was  under  the  chairmanship  of 
Mr.  John  Chamberlain,  and  a  long  discussion  which  took  place 
will,  it  is  believed,  be  to  the  advantage  of  the  customers  of 
the  firm  all  over  the  world.  Mention  was  made  of  the  fact  that 
the  business  of  the  company  had  increased  five-fold  since  ll'OO,  and 
this  year's  assured  business  is  2."i  per  cent,  greater  than  that  for 
1912— a  very  fine  record  for  a  firm  who  first  started. making  meters 
in  1887.  At  the  luncheon  given  by  the  firm  at  the  Imperial  Hotel. 
Birmingham,  mention  was  made  of  the  lengtL  of  service  with 
the  company  of  dififerent  members  of  the  stafif,  one  of  them 
having  been  with  the  firm  from  the  commencement,  before  they 
started  making  meters,  and  others  for  long  periods  up  to  as  much 
as  25  years. 

File  ut  Witton. — As  some  of  the  various  newspaper 
reports  which  have  apf>eared  relative  to  the  fire  which  took  place 
last  week  at  the  Witton  Works  of  the  General  Electric  Co., 
Ltd.,  may  have  created  an  erroneous  impression  regarding  the 
extent  of  the  fire  and  its  consequences,  we  are  asked  to  make  the 
following  statement  :— The  company  have  at  Witton  teparate 
factories  for  the  manufacture  of  all  electrical  plant,  carbons,  con- 
duit*, small  motors,  switchboards,  switcbgear,  arc  lamps,  xc.  None 
of  these  buildings  have  in  any  way  been  injured  by  the  fire,  which 
broke  out  in  one  of  the  various  pattern  stores  adjoining  the 
foundry.  These  stores  were  burnt  down,  but  the  company's  manu- 
facturing arrangements  have  in  no  way  been  interfered  with,  and 
all  the  above-mentioned  factories  are  proceeding  with  work  as 
usual,  and  no  inconvenience  will  be  caused  to  customers. 

Bankruptcy    Proceedings.— Joseph    Swaissox   (J. 

Swainson  i:  Co!),  electrical  contiactor,  Manchester-  -Receiving 
order  made  July  26tb.  on  debtors  petition. 

F.  T.  Johnson,  electrical  engineer,  Cambric'ge— First  meeting 
August-  6th  ;  public  examination,  Septimber  17tb  :  both  at 
Cambridge. 
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(Has  Projrress. — In  its  very  extensive  area  the  Gas  Light 
and  Coke  Co.  during:  the  past  six  months  increased  its  consumers  by 
8,i>jy,  and  the  number  of  pas  stoves  sold  and  let  on  hire  by  l'.',372. 
The  sales  of  pas  advanced  by  3^  per  cent.,  as  compared  with  the 
corresponding:  period  of  \'.>\2. 

Difssolutions    and    Liquidations, — Boilek   Scalers, 

Ltd. — A  meeting  of  creditors  is  called  for  August  8fch  at  37,  Temple 
Row,  Birmingham.     Liquidator,  Mr.  R.  B.  Woodward. 

JoHNSON-LuxDELL  ELECTRIC  TUACfiON  Co.,  LTD. — A  meeting 
is  called  for  September  1th  at  14,  Old  Jewry  Chambers,  B.C.,  to 
hear  an  account  of  the  winding  up  from  the  liquidator,  Mr.  A.  E. 
Mes^er. 

The  Mineks'  Lamp  Electric  Lighting  Co.,  Ltd.— A  meeting 
ot  creditors  is  to  be  held  at  42,  Spriae:  Gardens,  Manchester,  on 
August  12th.  Liquidator  :  Mr.  James  Blikey,  to  whom  creditors 
muit  send  p^rtijulars  by  August  11th. 

Trade    Announcements. — The  telephone  number  and 

name  of  Electric  Control,  Ltd.,  Queen  Anne's  Chambers, 
Tothill  Street,  London,  S.W.,  has  been  inadvertently  omitted  from 
the  Telephone  Directory.  Instructions  have,  hosvever,  been  given 
to  all  exchanges,  and  the  firm's  friends  have  only  to  ask  for  them 
by  name. 

The  British  Electric  Plant  Co.,  Ltd  ,  have  removed  their 
head  office  from  144.  St.  Vincent  Street,  to  more  commodious 
premises  at  78,  St.  Vincent  Street,  Glasgow,  where  all  communi- 
cations should  be  addressed. 

The  Armordi  ct  Manufacturing  Co.,  Ltd  ,  have  recently 
opened  another  derob  at  37,  Moorfields,  Liverpool  (telephone. 
Central,  Liverpool,  509()),  where  a  large  stock  of  their  specialities 
will  be  held. 

Catalog'ues  and  Lists. — Messrs.  Balcke  &  Co.,  Ltd., 

Broadway  Court,  Broadway,  Westminster,  London,  S.W. — Leaflet 
describing,  with  diagrams,  their  Balcke  wet-air  filters. 

Messrs.  J.  H.  Holmes  &  Co.,  Newcastle-on-Tyne. — Two  leaflet?, 
one.  No.  34,  illustrating  and  giving  tabulated  prices  and  code-words 
of  high  tension  ironclad  switchgear  for  mining  and  sub-station 
work  (2,000  to  6,000  v.)  ;  the  other.  No,  4'J,  particularising  their 
Clapper  switches  for  remote  control. 

The  Lazilite  Co ,  ">,  Baldwin's  Gardens,  Gray's  Inn  Road, 
London,  E  C. — Illustrated  folder  giving  particulars  and  prices  of 
'Lazilite  "  extension  electric  light  fittings  and  extending  telephone 
holders. 

Messrs.  Electrical  Installations,  Ltd.,  of  27  and  28, 
Martins  Line,  Cannon  Street,  Lmdon,  E.C.,  have  sent  us  one  of 
their  desk  blotting  cises.  It  is  a  very  neat  production,  in  black  and 
gold.  The  large  memoranda  block  on  the  right  hand  and  a  tele- 
phone number  index  on  the  left  can  be  closed  over  on  to  the  blotting 
pad  when  not  in  use,  making  a  very  compact  arrangement. 

Conditions  in  Canada. — The  Tmes  Toronto  corres- 
pondent quotes  Sir  Thomas  Shaughnessy  as  stating  that  the 
present  economic  situation  in  the  Dominion  does  not  occasion 
anxiety.  He  fully  expects  conditions  to  become  quite  normal  late 
in  the  autumn.  He  attributes  the  falling  ofiE  in  public  works 
under  municipal  control  almost  wholly  to  world-wide  rather  than 
to  domestic  financial  conditions. 


LIGHTING  and  POWER  NOTES. 


Birmio^ham. — Proposed  Loan. — The  Electric  Supply 

Committee  has  recommended  that  application  be  made  to  the 
L.G.B.  for  sanction  to  borrow  £6,bUU,  the  estimated  cost  of 
erecting  two  more  cooling  towers  at  Summer  Lane  generating 
station. 

Blackpool. — During  the  past  three  months  107  new 
cjnsumers  have  been  obtaiaed,'as  compared  with  54  in  the  same 
period  of  1912. 

In  connection  with  the  supply  of  electricity  by  the  Corporation 
to  the  St.  Anne's  and  Lytham  Tramways  Co.,  the  minimum 
guaranteed  to  be  taken  per  year  by  the  company  has  been  reduced 
from  122,000  to  110,000  units. 

Bradford.— Plant     Extensions. — The    city   electrical 

engineer  (Mr.  Tqos.  RjI'tb)  has  just  issued  a  long  report  upon  the 
advisability  of  installing  additional  plant  at  the  Valley  Road  Elec- 
tricity AN'orks,  and  recommends  the  provision  and  erectiun  of  the 
undermentioned  plant  at  the  estimated  costs  set  out  : — One 
3,000-KW.  turbo-generator,  complete  with  exciter  and  condensing 
plant,  £10,000;  steam,  exhaust,  water,  and  drain  piping,  .C 2,320  ; 
switchgear  and  cables  for  generator,  £2,;).)0  ;  air  filtration  plant 
for  generator,  £350  ;  two  cooling  towers  complete,  erected  on  site, 
.■C4,331  ;  induced  draught  plant  for  12  boilers,  including  fans, 
motors,  switchgear,  dampers,  &c.,  £3,078  ;  suction  ash  plant  for 
handling  ashes  from  12  boilers,  £2.075  ;  one  rotary  feed  pump, 
and  two  sump  pumps,  £600  ;  two  1,500-KW.  rotary  converters  and 
switchgear,  £14,110:  oil  storage  and  filtration  plant,  £3(i0  ; 
building  work,  including  subway,  foundations,  pump  room,  com- 
pleting switch  house,  &.C.,  £8,153  ;  switchgear  for  six  extra-high- 
tension  feeders,  £2,400  ;  storage  battery  capable  of  discharging 
5,000  amperes  for  one  hour,  £16,756  ;  switchgear  and  connections 
for  battery,  £5,985  ;  battery  boosters,  £5,56.")  ;  building  for  battery 
and  extension   of    switchboard   gallery,   £7,267  ;    total,    £86  260, 


There  is  no  doubt,  Mr.  Roles  states,  that  the  power  users  in  the 
city  are  now  recognising  the  great  advantages  to  be  obtained  by 
the  use  of  electricity  for  the  driving  of  machinery  of  all 
descriptions,  and  especially  the  value  of  alternating-current  supply 
for  the  driving  of  textile  mnchinery.  In  view  of  the  success  which 
has  been  attained,  more  especially  during  the  past  two  years,  it  is 
certain  that  electricity  will  be  used  for  the  driving  of  a  large  pro- 
portion of  the  new  textile  factories  which  are  erected  in  Bradford. 
The  scheme,  Avhich  has  been  approved  by  the  City  Council,  is 
r«  f erred  to  on  page  167. 

The  electrical  engineer  has  been  instructed  to  light  half-a-dozen 
main  road  crossings  in  the  city  with  500-watt  lanterns,  at  an 
annual  inclusive  charge  of  £7  each  ;  also  to  light  certain  roads  in 
the  Thornbury  and  Tyersal  districts  at  an  annual  charge  of  £4 
per  200-watt  lantern,  and  to  convert  certain  gas  lamps  at  an 
inclusive  annual  cost  of  £2  12s  6d.  per  lamp. 

Brio:liton. — Workhouse    Lighting. — The    B.  of    G. 

has  decided  to  have  the  nurses'  quarters  at  the  Workhouse  lighted 
by  electricity  in  place  of  gas.  The  initial  outlay  will  be  covered 
in  three  years  by  the  saving  as  between  the  cost  of  gas,  2s.  10 J.  per 
1,000  cb.  ft.,  and  electricity. 

Bury. — Generating  Station  Extensions. — Mr.  S.  J. 

Watson  (engineer)  has  reported  to  the  Electricity  Committee  that 
in  order  to  deal  with  the  requirements  of  additional  consumers,  it 
would  be  necessary  to  provide  a  third  set  of  generating  plant  at 
the  Chamber  Hall  station,  and  to  make  provision  for  further  plant 
by  extending  the  buildings.  The  Committee  has  decided  to  recom- 
mend the  Council  to  make  application  to  the  L.G.B.  for  sanction  to 
borrow  .iJ55,O0O  for  the  purposes  mentioned. 

Bushey. — The  U.D.C.  is  having  prepared  an  agreement 
with  the  Watford  U.D.C.  for  a  supply  of  current  under  a  prov. 
order  being  applied  for  by  Watford. 

Canada. — According  to  the  Standard,  the  provincial 
Hydro-Electric  Commission  has  let  contracts  for  the  construction 
of  a  generating  plant  at  Wasdells  Falls.  Contracts  have  also  been 
let  for  the  extension  of  the  Dundas,  London,  and  St.  Thomas 
stations,  and  the  work  of  building  the  transmission  line  to  Windsor 
at  the  extreme  western  end  of  the  province  is  being  rapidly  pushed 
forward. 

As  a  result  of  occasional  interruptions  to  the  supply  of  electricity 
from  Niagara  Falls  the  city  of  Toronto  will  erect  an  auxiliary  steam 
plant  to  serve  in  cases  of  emergency  at  a  cost  of  £205,000. 

Chester. — At  a  meeting  of  T.C.  it  was  stated  that  in 
connection  with  the  electricity  undertaking  the  number  of  units 
sold  during  the  year  exceeded  that  of  the  previous  year  by  nearly  a 
quarter  of  a  million,  that  the  number  of  consumers  added  during 
the  year  was  far  greater  than  in  comparison  with  any  other  year, 
and  that  in  spite  of  the  increased  cost  of  coal,  the  cost  per  unit  for 
generating  the  current  was  less  than  'SSOd. 

Chesterfield. — Application  has  been  made  to  the  B.  of  T. 
by  the  Corporation  for  consent  to  overhead  transmission  from 
the  electricity  works  in  Chatsworth  Road  to  Bryan  Donkin  Co.'s 
works  and  from  there  to  the  works  of  the  Chesterfield  Tube  Co.. 
Ltd.,  for  the  transmission  of  electrical  energy  at  a  pressure  of 
6,600  volts. 

Cuba. — Permission  has  been  asked  of  the  Government 
to  establish  electric  light  plants  at  Madruga,  San  Nicolap,  Catalina 
de  Guines,  Jaruco,  Carabello  Bainoa.  San  Antonio,  and  Rio  Blanco 
del  Norte,  all  in  Habana  Province.  Ramos  Valderas  has  been  given 
authorisation  by  the  Jovellanos  municipality  to  establish  an  electric 
plant  in  that  city,  situated  in  Matanzas  Province.  Manuel  P. 
Cardenas  is  petitioninor  for  permission  to  establish  an  electric  plant 
in  Moron,  Camaguey  Province.  Luis  Torres  has  solicited  Govern- 
ment permission  to  establish  a'l  electric  plant  in  Los  Arabos. 
Messrs.  Mon  and  Fernandez  have  received  the  neceesary  Govern- 
ment authorisation  to  install  an  electric  plant  at  Isabels  de  Sagua, 
the  north  coast  port  of  Sagua  la  Granda,  Santa  Clara  Province. 
Sr.  Rafael  Rodriguez  has  received  authorisation  to  install  an  el»c- 
tric  plant  in  Calimete.  Light  service  will  include  also  the  towns 
of  Manguito  and  Amarillas.  All  places  mentioned  are  in  Man- 
tanzas  Province. —  The  Cuba  JRerieic, 

DoLcaster.^L.G.B.  Inquiry. — At  the  recent  inquiry 
relative  to  the  application  lor  powers  to  borrow  £12,500 
for  the  extension  of  the  electrical  undertaking,  the  town  clerk 
stated  that  the  Corporation  had  recently  applied  for  powers  to 
extend  the  area  of  Eupply  and  had  already  obtained  sanction  to 
include  the  adjoining  urban  district  of  Wheatley.  At  the  present 
time  it  was  applying  for  power  to  extend  the  area  of  supply  into 
the  urban  districts  of  Balby  and  Bentley.  and  the  provisional 
orders  had  j)assed  the  second  reading.  It  had  also  had  applications 
for  current  from  a  number  of  manufacturers.  He  further  stated 
that  the  Corporation  had  recently  applied  to  the  Light  Riilway 
Commissioners  for  powers  to  extend  the  tramway  .'system  to 
Brodsworth.  a  colliery  district  to  the  north  of  the  town  and  to 
Warmsworth,  another  colliery  district  to  the  westward. 

Edinburgh. — The  Electric  Lighting  Comniittee  Las 
decided  by  a  majority  that  the  surplus  of  £2,169  be  used  for  the 
reduction  of  capital  account.  The  minority  contended  that  the 
surplus  should  be  applied  to  the  relief  of  the  rates.  TLe 
estimated  surplus  next  year  is  £1,800. 

Exeter. — Electric  Cooking. — The  T.C.  has  authorised 

the  electrical  engineer  to  expend  £150  on  electric  cooking  appli- 
ances for  demonstration  purposes. 
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Finchley. — Anni'al  Rktokt. — According  to  the  report 
of  Mr.  Syrett,  the  U.D.C.'a  electrical  engineer,  there  was  a  net  profit  of 
£1,421  on  the  workinp  of  the  undertaking  dnring  the  12  months 
ended  March  Slst  last.  The  gross  profit  was  about  ir."<  per  cent, 
on  the  capital  outstandinnf  at  the  end  of  the  year,  and  approximately 
8  65  per  cent,  of  the  total  capital  expended  on  the  undertaking  up  to 
March  3l8t.  There  was  an  increase  of  138,66;}  in  the  number  of 
uaits  sold  to  consumers,  this  number  being  nearly  double  the 
increase  of  the  previous  year. 

Fort    Williaiii. — Strekt    Lighting. — The    T.C,   has 

approved  of  a  proposal  of  the  Electric  Lighting  Committee  to  carry 
the  wires  for  the  lighting  of  the  eastern  section  of  the  burgh  over- 
head on  poles,  each  pole  to  carry  a  30-c.p.  lamp,  instead  of  the  prestnt 
16-c.P.  lamps  on  the  town  pillars,  which  are  placed  90  yards  apart. 

Halifax. — The  Borough  Treasurer's  statement  of  accounts 
of  the  electricity  undertaking  for  the  past  year,  shows  that  the 
income  from  the  sale  of  electricity  amounted  to  £48,025,  and  the 
aggregate  expenditure  incurred  was  £38,948,  leaving  a  balance  to 
appropriation  of  £6  886. 

HasliDi^deil. — A  Sub-Committee  has  been  appointed  to 
go  into  the  question  of  the  applications  for  electricity  in  the  Helm- 
shore  district. 

HastiogS. — The  Borough  Education  Committee  on 
July  25th,  decided  to  have  the  electric  light  installed  at  Mount 
Pleasant,  Clive  Vale,  Ore,  Priory  Roa^,  and  West  St.  Leonards 
Schools,  at  an  estimated  cost  of  £174. 

Hyde. — The  Generating  Station  Committee  of  the  Joint 
Board  has  decided  to  leave  the  question  of  the  street  lighting  at 
Hyde  to  the  engineer. 

Ilford, — The  U.D.C.  has  fixed  the  price  for  current  foi' 
the  tramways  for  the  coming  year  at  lyV3.  per  unit. 

The  Wanstead  U.D.C.  has  arranged  with  the  Ilford  Council  for  a 
supply  of  energy  for  power  purposes  at  the  sewage  works  at 
2d.  per  unit,  or  Id.  for  a  minimum  consumption  of  10,000  units 
per  quarter. 

A  battery  sub-station  is  to  be  erected,  at  a  cost  of  £2,4uO 
(battery,  £1,650  ;  booster,  switchgear  and  connections,  £550  ;  and 
diversion  of  feeder  and  distributors,  £200),  to  provide  for  the  satis- 
factory supply  of  extra  load  anticipated  in  the  Goodmayes  district. 

Lejton. — The  electrical  engineer  re(juires  a  supply  of 
public  lighting  lanterns,  also  three  additional  arc  lamps.  The 
architect  of  the  Goodall  Road  and  May ville  Road  handicraft  centres 
has  been  instructed  to  obtain  quotations  for  the  installation  of 
electric  light  thereat. 

Listowel. — Workhouse   Lighting. — At  a  meeting  of 

the  B.  of  G.,  it  was  decided  that  electric  light  be  installed  in  the 
workhouse,  and  that  the  Listowei  Electric  Light  and  Power  Co.  be 
req[ue3ted  to  submit  an  estimate  of  the  probable  expenditure 
connected  with  the  proposed  scheme,  and  that  details  of  the  cost  of 
lighting  the  institution  with  petroleum  for  the  past  three  years,  be 
obtained.  It  was  stated  that  the  cost  per  year  for  oil  alone, 
exclusive  of  lamps,  &c.,  would  be  about  £50,  whereas  the  cost  of 
electric  light  would  be  about  £35.  • 

London. — Maryj.ebone. — Sales  Departm ext  Report. 

— Messrs.  Price,  Waterhouse  &  Co.,  in  their  report  on  the  working  of  the 
B.C.'sSales  Department  of  the  electricity  undertaking  during  the  year 
ended  March  3l8t  last,  state  that: — "The  difficulties  which  we 
experienced  last  year  in  accurately  separating  the  accounts  relating 
to  this  section  are  substantially  unaltered.  We  have  drawn  up  an 
approximate  profit  and  loss  account,  and  this  is  divided  into  two 
parts,  the  first  of  which  covers  the  proceeds  and  the  direct  cost  of 
articles  sold  and  services  rendered  by  the  sales  section.  The  turn- 
over shows  satisfactory  increases  in  respect  of  all  items  except  sales 
and  work  done.  The  falling  ofE  in  this  particular,  which  very 
nearly  counterbalances  the  other  increases,  is,  in  our  opinion, 
accounted  for  by  the  change  in  the  method  of  working,  whereby 
the  department  no  longer  undertakes  the  wiring  of  new  buildings. 
The  turnover  of  the  department  was  £21,629,  and  the  direct  cost 
£16,384,  leaving  a  gross  profit  of  £5,245.  It,  therefore,  appears 
that  the  price  charged  for  supplies  and  work  done  includes  a  gross 
profit  of  24J  per  cent.,  or  an  addition  of  32  per  cent,  to  the  direct 
cost  of  the  work  done.  The  second  part  of  the  account  includes 
the  apportionment  of  the  general  expenses  of  the  department. 
These  expenses  amount  to  £4,714,  exclusive  of  interest  on  the 
capital  employed,  or  2U  per  cent,  upon  the  turnover  already 
referred  to.  Deducting  these  expenses  from  the  gross  profit  shuwn 
above,  there  would  remain  an  estimated  net  profit  of  £630,  which 
is  equivalent  to  2i  per  cent,  upon  the  turnover,  or  3\  percent, 
upon  the  capital  of  £15,000,  which  we  estimate  to  be  the  amount 
invested  in  this  department.' 

In  discussing  this  matter  in  Council.  Mr.  Duncan  Watson  moved 
as  an  amendment  that  the  Council  disagree  with  the  report  as 
presented,  pointing  out  that  the  allocation  of  the  charges  connected 
with  the  department,  saddles  the  electricity  undertaking  with  an 
unnecessary  expense.  In  the  course  of  his  speech,  Mr.  Watson 
said  that  the  pretext  for  introducing  the  sales  department  in  the 
first  instance  was,  they  were  told,  because  tradesmen  in  the  borough 
were  dishonest,  incompetent,  and  charged  exorbitant  prices,  and 
their  work  was  unsatisfactory.  He  added  that  the  sales  depart- 
ment was  incompetent  and  did  unsatisfactory  work,  while  the 
price  charged  was  nearly  30  per  cent,  higher  than  it  ought  to 
have  been,  therefore  the  whole  case  for  the  existence  of  the  sales 
department  fell  to  the  ground.  In  no  sense  had  it  been  proved 
that  any  increase  in  units  could  be  attributed  to  the  work  of  this 
department.  The  resolution  disagreeing  with  the  report  was  carried 


The  chairman'  of  'the  Electricity'  Committee,  Colonel  Hopkins, 
announced  his  resignation. 

The  following  motion  by  Mr.  Duncan  Wataon  wu  held  over  m 
a  quorum  waa  not  present  :—"  That  a  .Special  Committee  be 
appointed  to  investigate  the  position  of  the  electrical  nndertaking 
as  affected  by  the  latest  tariff.i  and  a«  to  the  abnormal  coet  of  the 
sales  department  in  connection  with  new  buainee.'  and  to  report  to 
the  Council  on  the  future  prospecta  of  the  nndertakinjf." 

The  L.C.C.  has  agreed  to  advance  £20,00«j  for  Mi  yearson  »ocoont 
of  the  loan  of  £42,50'i  sanctioned  by  it  for  the  exteiiaion  of  the 
electricity  plant.  A  further  application  ia  to  be  maile  for  s  loan 
of  £10,825  rerjuired  in  respect  of  extenBions. 

Metropolitan  A.syllms  Board.— The  Board  it  renewing  for  a 
further  period  of  seven  years  its  agreement  with  the  County  of 
London  Electric  Supply  Co.  for  the  supply  of  energy  to  the  Tooting 
Bee  Asylum.  The  company  offers  to  supply  energy  for  the 
additiona'  buildings  on  the  existing  terms  of  2  id.  per  unit  for  lighting 
and  Id.  per  unit  for  power  and  heating. 

The  managers  are  to  enter  into  an  agreement  with  the  South 
Metropolitan  Electric  Light  and  Power  Co.  for  the  supply  of  current 
to  the  Brook  and  Park  Hospitals  upon  certain  conditions  which 
include  a  fixed  charge  of  one  guinea  for  each  kilo- volt  ampere  of  the 
maximum  demand  per  quarter,  and  Ijd.  ner  unit  for  the  whole  of 
the  energy  metered.  The  agreement  to  be  for  a  period  of  2 1  years 
terminable  at  the  end  of  the  first  seven  years  or  at  the  end  of  any 
subsequent  year.  The  cost  involved  in  connection  with  the  pro- 
vision of  accommodation  for  the  companys  transformers  and  for 
the  change  over  to  low  voltage  metallic  filament  lamps,  includine 
transformers  and  alterations  to  mains  and  wiring,  is  put  at  £55*J 
for  the  Park  Hospital  and  t70o  for  the  Brook  Hospital. 

Woolwich.— Proposed  Loan.— The  L.C.C.  is  to  be  ai>ked  to 
advance  the  following  amounts  required  in  connection  with  the 
electricity  undertaking  :— General  main  extensions.  £  1,500  (repay- 
able in  25  years)  ;  house  services,  £1,100  (repayable  in  12  years)  ; 
meters,  £630  (repayable  in  10  years);  hire-purchase.  £1.'KX» 
(repayable  in  lo years).  Application  is  also  to  be  made  for  sanction 
to  borrow  a  further  sum  of  £l.-j,n00  on  account  of  the  scheme  of 
extension  at  the  Globe  Road  generating  station,  £9,000  being  for 
machinery. 

Long  Eaton.— L.G.B.  Inquiry.— An  inquiry  was  held 
on  July  2!rd  into  the  application  of  the  U.D.C.  for  a  loan  of 
£10,oOo  for  extension  to  the  electricity  works,  by  which  a  500-KW. 
engine  and  condensing  plant  will  be  installed.  There  waa  no 
opposition. 

Maryport.— Prov.  Order.— The  U.D.C.  has  received 
from  Messrs.  Foote  &  Milne,  Ltd.,  an  intimation  of  their  intention 
to  apply  to  the  B.  of  T.  for  a  prov.  order  for  electricity  supply  in 
the  town. 

Paisley.— Year's  Working.— The  electricity  depart- 
ment has  closed  the  year's  accounts  with  a  profit  of  £112,  which 
it  is  proposed  to  carry  forward.  The  cost  of  coal  was  nearly 
£1,3(10  more  than  in  the  previous  year,  and  a  deficit  was  looked  for, 
but  as  there  was  a  big  increase  in  the  demand  for  current  the 
department  was  enabled  to  close  the  account  on  the  right  side.  The 
sale  of  current  went  up  from  2,'.t30,773  units  to  :i,323.52>!  units,  an 
increase  of  13  per  cent.  The  estimates  for  the  year  show  a  profit 
of  £154,  but  as  these  include  an  expenditure  of  £5i'0  foi-  the 
renewal  of  arc  lamps— a  charge  which  might  be  spread  over  several 
years— the  statement  is  better  than  it  looks. 

Shipley.— Pi^ant  Extensions.— The  U.D.C.  has  decided 
to  install  further  turbine  plant  at  the  electricity  works  at  an 
estimated  cost  of  £15,300,  and  to  erect  a  new  engine  house  for  the 
plant.     A  loan  for  the  expenuiture  is  to  be  applied  for. 

Southampton.— The  borough  engineer  and  borough 
electrical  engineer  have  been  instructed  to  submit  a  joint  report 
upon  the  system  of  lighting  Shirley  High  Street,  together  with  an 
improved  scheme  of  lighting  and  estimate  o^"  cost.  The  B.  of  T. 
has  submitted  a  draft  order  permitting  the  Corporation  to  supply 
energy  to  Chilworth.  Tenders  are  required  for  the  supply  o.  a 
boiler  and  generator  at  the  electricity  works. 

Sloagli.— Nkw  Plant.- The  U.D.C.  has  passed  plans 
of  extensions  at  Chalvey  by  the  Slough  and  Datchet  Electric  Supply 
Co.,  including  a  new  water  cooling  tower  and  engine  room. 

Stoke-on-Tn'nt.— Anniai.  Accounts.— Tn  moving  the 

conlirmation  of  the  Electricity  Committee's  proceedings  at  the 
meeting  of  the  T.C,  Alderman  H.  Leese  said  the  total  receipts  from 
the  undertaking  were  £46,42:..  an  increase  of  £4,1  SI  on  the  pre- 
vious year.  The  gross  profits  at  the  ditYerent  -.vorks  were  as 
follows  i-Burslem,  £4,5'.l6  ;  Hanley,  £8,535:  Longton,  £1,873; 
and  Stoke,  £3,198;  but  after  repayments  on  loans  and  smking 
fund,  the  net  amounts  were  .— Burslem,  £838:  Hanley,  £222; 
Stoke.  £29!t  ;  and  Longton.  £141  (loss).  The  average  price  for 
lighting  and  power  had  been  lower  than  for  most  of  the  large 
towns,  and  he  thought  the  old  plant  had  done  very  weU.  When 
the  new  works  were  running  he  anticipated  they  would  have  much 
better  results.  Councillor  Coates  drew  attention  to  the  amount  of 
business  done  compared  with  the  net  profits,  and  to  the  fact  that 
nothing  had  been  set  aside  for  depreciation  on  a  capital  of  over 
£238,000.  From  £5,00o  to  £7,000,  he  urged,  ought  to  be  made 
annually  to  place  the  undertaking  on  a  sound  basis.  Alderman 
Leese  said  they  were  practically  providing  for  depreciation  by  theu 
substantial  reductions  of  loan  charges  each  year.  He  anticipated 
that  the  new  central  power  station  would  have  the  efifecc  of  bring- 
ing about  great  economies  and  increasing  ihe  profits. 
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Sutton  (Yorks.).— Prov.  Order.— The  Hull  T.O.  has 

given  notice  to  the  local  authorities  of  the  intention  of  the  Council 
to  apply  for  a  prov.  order  for  electric  lipht  at  Sutton. 

Welshpool, — Prov.  Order. — At  a  meeting  of  the  T.C. 

a  letter  vras  submitted  from  Mr.  J.  H.  Edwards,  Wrexham,  giving: 
notice  of  his  intention  to  apply  for  a  prov.  order  to  supply  electricity 
within  the  Council's  area. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — Annual    Report. — The  accounts   of  the 

Corporation  tramways  for  the  year  ended  May  31st,  show  that  the 
total  revenue  for  the  year  was  £80,166,  being  an  increase  on 
the  previous  year  of  £2,985.  The  working  expenses  amounted  to 
£43,206,  or  an  increase  of  £2,236.  Interest,  sinking  fund,  depre- 
ciation and  renewals  absorbed  £24,906,  a  decrease  of  £510.  The 
profit  for  the  year  was  £12,524,  the  largest  yet  obtained  in  the 
history  of  the  undertaking.  The  car-mileage  was  1,738,966,  an 
increase  of  95,710  miles,  and  19,990,711  passengers  were  carried  on 
a  system  of  almost  14^  miles.  For  traction  purposes  2,110,964 
units  were  used,  an  increase  of  217,887  units.  The  cost  of  electrical 
energy  was  £7,138,  equal  to  '8 Id.  per  unit,  as  against  ■86d.  for 
the  preceding  year.  Satisfactory  results  were  obtained  from  the 
new  pay-as-you-enter  cars,  10  of  which  are  in  operation. 

Bradford. — New  Rolling  Stock. — Having  considered 

the  report  of  the  tramways  general  manager  embodying  proposals 
for  expenditure  on  new  equipment,  car  bodies,  trucks,  &c.,  the 
Tramways  Committee  intends  to  incur  the  following  expenditure  on 
rolling  stock  during  the  year  commencing  April,  1914: -Fifty 
trucks,  estimated  cost,  £4,050  ;  100  motors,  £10,600  ;  50  resist- 
ances, £412  ;  lOO  circuit  breakers,  £215  ;  100  controllers,  £2,400  ; 
50  power  brake  sets,  £2,500  ;  50  sets  power  circuits,  £875  ;  10  car 
bodies  rebuilding,  £2,250  ;  total,  £23,302.  From  this  total  is  to 
be  deducted,  £2,500  repregenting  the  value  of  old  equipment, 

Bnry. — Owing  to  the  demands  of  the  B.  of  T.  in 
connection  with  the  Heywood  Street  branch  of  the  tramways,  the 
Tramways  Committee  has  decided  to  discontinue  the  service  (out- 
ward) from  the  date  of  the  next  meeting  of  the  T.C.  The  sugges- 
tions of  the  board,  if  acted  upon,  would  involve  an  expenditure  of 
£1,760.  In  view  of  the  loss  at  which  the  experimental  service 
was  previously  run  the  Committee  cannot  see  its  way  to  undertake 
the  work. 

Continental   Notes. — Russia. — It   is  announced  that 

the  Moscow-Windau-Rybinsk  Railway  Co.  is  prepared  to  proceed 
with  the  conversion  to  electric  traction  of  the  suburban  line 
between  St.  Petersburg  and  Pawlowsk,  at  an  estimated  expendi- 
ture of  £100,000  on  the  definite  grant  of  the  concession  for  the  St. 
Petersburg- Orel  railway. 

Austria. — A  further  stage  has  now  been  reached  in  connection 
with  the  proposed  conversion  to   electric   traction   of   the  Vienna 
City  Railway  and  the  construction  of   underground   electric  rail- 
ways in  that  city,  concerning  both  of   which  two  banking  groups 
have  hitherto  been  in  competition.     On   the  one  hand,  there  is  a 
group  of  Vienna  banks  and  German  and  Austrian  electrical  firms, 
including  the  Siemens-Schuckert  Works  ;  while  the  other  group  is 
composed  of  the  French  Omnium  Lyonnais  and  the   Banque  Cen- 
trale  de  Province.     It  is  now  stated  that  the  two  syndicates  have 
come  to  a  provisional  arrangement  to  co-operate  in  the  financing  of 
the  schemes.     The  proposal  is  for  each  of  the  groups  to  subscribe 
one-half  of  the  share  capital   of  £2,080,000  with  which  the  con- 
struction company  would   be  equipped,   and   the   loan   capital  of 
£  6,000,000  would  be  raised  to  the  extent  of  one-fourth  by  the  Austrian 
group  and  three-fourths  by  the  French  syndicate,  which  would  be 
allotted  for  F  rench  works  25  per  cent,  of  the  orders  for  the  city 
and  underground  railways.     Apparently,  the  placing  of  this  per- 
centage of  the  orders  has  yet   to   be  agreed   to   by  the  German 
interests,   whose   share  in   the  contracts   for   rolling    stock    and 
machinery  would  be  reduced  by  the  amount  of  the  work  given  to 
French  firms.     The  definite  conclusion  of  the  agreement  between 
the  two  groups  is  expected  to  take  place  when  the  French  group 
has  ascertained   whether  consent  will  be  given,  as  is  confidently 
believed,  to  the  admission  of  the  shares  and  loan  capital  to  quota- 
tion on  the  Paris  Stock  Exchange  ;  and,  in  this  event,  the  French 
Societe  Generale  will  join  the  group.    The  proposed  company  will 
be  purely  a  construction  enterprise,  as  the  city  railway  will  pre- 
sumably continue  to  be  worked  by  the  State,  whilst  the  Vienna 
Municipal  Council  will  undertake  the  operation  of  the  underground 
railways. 

Keig'hley. — The  Tramways  Committee  has  granted  the 
request  of  the  men  for  a  week's  holiday,  with  pay,  in  the  year,  and 
it  is  to  commence  with  the  present  year.  The  holiday  has  been 
given  on  the  specified  condition  that  the  men  shall  not,  .in  their 
holiday  week,  take  advantage  of  the  chance  of  getting  double  pay 
by  doing  similar  work  elsewhere. 

Annual  Accounts. — The  annual  statement  of  the  tramways 
and  motor-'bus  undertakings  for  the  year  ended  March  31st  last, 
submitted  last  week,  shows  that  the  total  traffic  revenue  had 
decreased  by  £742,  but  an  increase  of  £81  in  sundry  revenue 
brought  the  net  decrease  in  total  revenue  to  £680.  This  drop  is 
stated  to  have  been  largely  due  to  the  bad  summer  of  last  year,  and 


to  the  cheaper  facilities — 2i  miles  for  a  penny — given  to  the  public. 
The  total  revenue  from  tramways  had  been  £9,158,  the  gross  profit 
being  £3,187.  The  number  of  passengers  carried  had  been 
3,099,272. 

Railless  Traction  Experim;ent. — It  was  reported  that  the 
experimental  railless  car  which  had  been  running  since  May  3rd 
last,  had  created  a  favourable  impression.  From  that  date  to 
July  14th,  the  car  had  run  2,126  miles,  the  revenue  having 
equalled  12'54d.  per  mile.  In  congratulating  the  Committee  upon 
the  results  of  the  year's  working  of  the  tramways,  and  the  raillei  s 
experiment.  Alderman  King  urged  the  authority  to  proceed  care 
fully  with  the  latter  project,  and  "  not  to  make  the  blunder  which 
they  had  made  with  the  motor-'buses."  He  advocated  the  entiie 
abolition  of  the  motor-'buses.  The  reports  and  accounts  were 
adopted. 

Liverpool. — A  return,  prepared  by  Mr.  C.  W.  Mailing, 
the  tramway  manager,  shows  that  the  total  revenue  for  the  five 
days  of  the  King's  visit  to  that  part  of  the  country  has  established 
a  record.  The  total  receints  for  the  five  days  amounted  to  £13,974, 
and  there  were  2,856,896  passengers  carried. 

Leyton, — The  Council  has  accepted  the  offer  of  the 
Postmaster- General  to  run  aerial  cable  over  the  Council's  trolley 
wires,  where  telegraph  and  telephone  cables  cross,  provided  the 
Council  pays  half  the  difi'erence  in  cost  between  the  provision  of  the 
cable  and  open  wires.  A  modification  of  the  Council's  agreement 
with  the  L.C.C.  for  through  running  on  the  Lea  Bridge  Road  route 
has  been  made,  whereby  the  receipts  for  cars  on  the  through  route 
are  to  be  pooled  and  divided  according  to  the  mileage  run  by  each 
authority,  for  a  period  of  three  months  from  August  1st  next. 
The  proportion  of  mileage  run  by  each  authority  is  to  be  on  the 
same  basis  as  at  present. 

London. — L.C.C. — The  Council  has  decided  to  expend 
£25,000  (a  sum  which  includes  £7,000  for  turbo-generator  switch- 
gear)  on  the  provision  of  protective  devices  with  the  object  of 
guarding  against  breakdowns  of  the  tramways  generating  plant  and 
localising  same. 

Manchester. — Proposed  All-night  Cars. — A  petition, 

signed  by  3,553  night  workers  of  Manchester,  has  been  presented 
to  the  Tramways  Committee.  The  petitioners  ask  for  a  night 
service  of  tram  cars  or  motor-'buses.  The  matter  is  receiving  the 
attention  of  the  Committee. 

Preston, — The  appointment  of  a  sub-committee  of  the 
Corporation  is  being  recommended  for  the  purpose  of  considering 
tramway  extensions. 

Rawtenstall. — Annual  Accounts. — Traffic  receipts  on 

the  Rawtenstall  tramway  system  last  year  amounted  to  £25,276, 
against  £23,938  in  the  previous  year,  and  the  total  revenue  for  the 
year  was  £26,648,  as  compared  with  £25,243.  The  working  expenses 
were  £15,106,  as  compared  with  £13,514  for  the  previous  year. 
The  gross  profit  was  £11,542.  The  loss  on  the  year's  working  was 
£517,  and  to  meet  this  and  provide  £982  for  the  renewals  fund 
£1,500  will  have  to  be  provided  from  the  rates. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Australia. — In  the  early  stages  of  telephone  construction 
in  New  South  Wales,  some  300  lines  were  erected  by  private  users 
before  the  Government  assumed  control  of  the  system,  and  the 
owners  of  these  lines  were  granted  the  right  in  perpetuity  to 
retain  them  on  payment  of  £5  per  annum.  An  Act  was  passed  in 
1911  to  empower  the  Government  to  resume  the  lines  on  payment 
of  compensation,  to  be  settled  by  arbitration,  and  these  powers  are 
now  being  enforced,  greatly  to  the  annoyance  of  some  250  firms 
that  will  be  aflFected. 

Poalsen    System. — Newcastle    (N.B.)    is    to    be  the 

Atlantic  Coa^t  station  of  the  Universal  Radio  Syndicate  for  the 
wireless  service  between  the  Dominion  and  Ireland. 

"  Jammino'  *•   in    Naval    Mancpuvres. — In    reply  to 

questions  in  the  House  of  Commons,  Mr.  Churchill  said  that  it  was 
not  the  universal  custom  during  manoeuvres  to  attempt  to  interfere 
with  the  opposine  fleet's  messages,  though  it  might  at  times  have 
been  attempted  for  short  periods.  It  was  not  worth  the  trouble 
involved  and  the  delay  caused  to  the  communication  with  one's  own 
fleet,  and  had  in  practice  of  ten  been  found  abortive.  It  was  possible 
to  tap  the  messages. 

St.  Kilda. — The  Daily  Mirror  wireless  station  has  opened 
communication  with  the  mainland. 

Imperial  Communications. — A  sub-committee  of  the 

British  Empire  League  has  i)een  formed,  under  the  name  of  the 
Imperial  Communications  Committee,  to  keep  in  touch  with  the 
general  question  of  improvement  and  cheapening  of  postal  and 
telegraphic  communications  in  the  Empire,  to  collect  facts  and 
arguments  and  to  bring  them  to  the  notice  of  the  public  and  of 
Parliament  and  Ministers. — limes. 

{.Continued  <^n  page  183.) 
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ELECTRICITY    DEVELOPMENTS   IN    WEST    HARTLEPOOL. 


The  Corporation  Waste   Heat  Generating  Station. 


Electricity  supply  in  West  Hartlepool  dates  back  some  The  Corporation  is  the  first  municipal  authority  to  adopt 

12  years,  the  original  generating  station  of  the  Corporation        the  system  of  generating  electricity  from  waste  steam  obtaice<l 
in  Burn  Road  having  been  opened  in  January,  1901.  from  outside  sources,  although  the  Cleveland  and   Durham 


Ever  since  its  in- 
ception, Mr.  11.  F. 
Friederichs,  the 
present  borough 
electrical  engineer, 
has  controlled  the 
destinies  of  the 
undertaking — 
indeed,  it  is  not  too 
much  to  say  that  it 
is  due  to  his  early 
appreciation  of  the 
necessity  for  de- 
veloping the  indus- 
trial possibilities  of 
the  area,  which  offers 
comparatively  little 
scope  in  the  matter 
of  electric  lighting, 
that  the  West  Hart- 
lepool electricity 
department  has 
reached  its  present 
satisfactory  position . 

Industrially,  both  West  Hartlepool  and  its  smaller  sister, 
Hartlepool,  are  dependent  on  the  shipping  and  allied  trades, 
and  the  local  iron  and  steel  works  ;  and  it  is  in  connection 
with  one  of  the  latter — the  Seaton  Carew  Iron  Co.'s  works 


Blowing  Enqine-House  and  Exhaust  Steam  Main  Leading  to  Corporation 

Power  Station  (on  Left). 


Power  Co.,  which 
strongly  opposed  the 
carrying  out  of 
this  scheme  by  the 
Corporation,  has,  of 
course,  had  several 
such  stations  in  use 
for  a  considerable 
time. 

For  the  past  five 
or  six  years  the  Cor- 
poration has  sup- 
plied the  Seaton 
Carew  Iron  Co.  with 
some  1  h  million 
units  per  annum, 
and  under  the 
agreement  which 
has  resulted  in  the 
erection  of  the 
new  power  station, 
the  company's 
present  electrical 
requirements    will 

be  supplied  free  in  exchange  for  exhaust  steam  which  was 

previously  blown  to  atmosphere. 

The  new  power  station  consists  of  steel  frame  turbine 

house,  40  ft.  wide  and  70  ft.  long,  with  a  temporary  end, 


Mixed-Pbesstjre  Turbine  Sets,  Ironclad  Switchgear,  and  Rotary  Converter  (on  the  Left);  West  Hartlepool 

Waste  Heat  Power  Station. 


— that  the  latest  development  of  the  electrical  undertaking, 
viz.,  the  construction  of  a  waste  heat  power  station  has 
taken  place. 


to  allow  of  extensions  ;  the  walls  are  tilled  in  with  4',  in. 
concrete  reinforced  with  expanded  metal,  while  the  roof,  of 
wood,  is  covered  with  Polite  tiles.     The  ground  space,  how- 
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ever,  provides  for  a  coal-fired  boiler  plant  adjacent  to  the  engine 
bouse,  in  the  event  of  this  being  required  in  the  future. 

The  present  steam  reijuirements  of  the  plant,  however, 
are  supplied  from  the  exhaust  steam  from  six  furnace- 
blowing  engines,  which  in  turn  are  supplied  with  steam  at 
80-100  lb.  pressure  from  a  battery  of  IG  gas-fired  boilers, 
evaporating  some  200,000  gallons  of   water  per  day.     The 


Ironclad  6,000-volt  Switchgear  AT.ajnp  New  Power  Station, 


blowing  engine  exhausts  are  led  into,  a  83-in.  diameter 
riveted  steel  main,  fitted  with  an  automatic  valve  at  each 
end  balanced  to  i  lb.  'pressure  ;  the  steam,  at  slightly  above 
atmospheric  pressure,  passes  through  a  Princeps  oilseparator 
prior  to  entering  the  turbine  house.  In  the  latter  are 
installed  two  Richardsons,  Westgarth  mixed-pressure  tur- 
bines, of  the  Curtis  type,  running  at  2,400  r.p.m.,  coupled 
to  1,250-K.v.A.  Siemens  three-phase 
alternators,  which  have  an  efficiency  of 
93  per  cent.,  and  are  designed  for  a 
25  per  cent,  overload  for  two  hours. 

The  turbines  are  three-stage  machines, 
^^hich  normally  run  on  two  l.p.  stages  ; 
oWing,  however,  to  the  blowing  engines 
being  partially  shut  down  at  intervals, 
due  to  flue-cleaning  operations,  pro- 
vision has  been  made  for  running  the 
turbines  on  h.p.  steam  from  the  exist- 
ing boilers,  from  which  a  10-in.  solid- 
drawn  steel  main  runs  to  the  turbine 
house. 

Both  L.p.  and  h.p.  governor  valves 
are  provided  on  the  turbines,  and  are 
interconnected,  so  that  in  the  event  of 
the  l.p.  steam  giving  out,  the  h.p.  valve 
is  opened  automatically,  passing  steam 
through  all  the  three  stages  of  the 
machine.  The  guaranteed  steam  con- 
sumption per  KW\-hour  of  the  turbines 
working  on  exhaust  steam  is  31*9  lb. 
on  full  load  ;  37-9  lb.  on  half  load  ; 
and  53  lb.  on  quarter  load.  On  h.p. 
steam,  the  expected  steam  consumption 
is  23-7  lb.  on  full  load,  and  29*3  lb.  on 
half  load.  The  turbines  each  exhaust 
direct  into  a  Contrafio  condenser  of 
5,400  sq.  ft.  cooling  surface,  which, 
together  with  centrifugal  circulating  and  Kinetic  air 
pumps  and  tanks,  are  installed  in  the  basement  below  the 
turbine  floor. 

The  Kin'etic  air  pump  equipment  is  similar  to  that  which 
was  fully  described  in  our  issue  of  July  4th  last,  except  that 
in  this  case  the  condenser  auxiliaries  are  motor-driven — the 
Kinetic  air  pumps  being  each  coupled  to  a  28-n.p.   motor, 


speed  2,400  r.p.m.,  and  each  circulating  pump  to  an  82-h.p. 
motor  running  at  000  R.P.M. 

The  condensate  is  passed  through  a  Lea  recorder,  which 
provides  a  check  both  on  turbine  steam  consumption  and 
the  steam  supply — a  minimum  supply  being  guaranteed  in 
compliance  with  the  L.G.B.'s  wishes  ;  from  the  recorder 
the  water  discharges  into  a  hot-well  underneath  and  is  then, 
under  the  agreement,  returned  (by  a 
small  pump  coupled  to  a  4-h  p.  motor) 
to  the  8eaton  Carew  Co.'s  boilers.  The 
condensing  plant  is  connected  through 
22-in.  diameter  suction  and  delivery 
pipes  to  three  Morrison  Cascade  type 
natural  draught  cooling  towers,  each 
capable  of  dealing  with  115,000  gallons 
of  circulating  water  per  hour — the  make- 
up water  being  supplied  from  the  com- 
pany's deep  well.  The  towers,  which  are 
of  wood,  each  measure  30  ft.  x  60  ft.  x 
75  ft.  high  ;  the  internal  water  dis- 
tributing system  is  somewhat  novel  as 
the  circulating  pump  discharge  is  dis- 
tributed through  stout  deep  troughs, 
from  which  it  falls  through  a  series  of 
short  pipes,  on  to  small  specially-shaped 
spreaders,  each  of  which  creates  an 
umbrella-shaped  spray.  The  latter  falls 
on  to  specially  shaped  and  arranged  lats, 
and  is  directed  by  means  of  baffles  into  a 
lower  series  of  troughs,  this  arrangement 
being  repeated  three  times  before  the  water 
reaches  the  tank  underneath.  By  means  of 
the  baffle  system  the  air  is  circulated 
through  the  tower  in  such  a  way  as  to 
obtain  the  maximum  cooling  effect. 
It  is  claimed  that  the  trough  con- 
struction in  these  towers  ensures  even  distribution  of  the 
^a^ter,'  and  is  proof  against  troubles  due  to  warping. 
:  Turning  to  the  electrical  equipment,  the  Siemens  altern- 
ators are  of  the -totally-enclosed  type,  fitted  with  rotor  fans, 
one  at  each  end,  for  the  forced  circulation  of  cooling  air  ; 
the  latter  is  drawn  from  the  basement  through  Sturtevant 
air  filters  and  discharged  into  the  engine  room.     The  altern- 


ViEW  OF  Steam  End  of  Mixed  Pressure  Turbines,  Showing  the  Interconnected 
Exhaust  and  High-Pressure  Steam  Valves. 


ators  supply  three-phase  current  at  G,000  volts,  40  cycles, 
excitation  being  provided  by  13-kw.  shunt- wound  interpole 
100-volt  machines  direct-coupled  to  the  alternator  shafts. 
Each  alternator  has  an  earthing  resistance  and  switch. 

The  H.T.  switchboard  consists  of  10  Reyrolle  ironclad 
direct-operated  switch  units,  the  constructional  features  of 
which  are,  or  ought  to  be,  familiar  to  our  readers. 
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Roughly,  each  turbine  unit  has  its 
own  set  of  switch  panels,  consisting  in 
each  case  of  one  feeder,  one  machine, 
one  station  transformer  and  a  static 
discharge  panel,  with  an  inter-connecting 
switch  between  the  sets.  An  extra 
panel  is  provided  on  one  side  for  a 
rotary  converter,  which  supplies  the 
Seaton  Carew  Co.'s  works. 

The  machine  panels  are  fitted  with 
overload  trips,  and  Merz-Price  pro- 
tective gear  is  applied  to  the  h.t. 
feeders ;  a  swinging  synchronising  panel 
is  provided. 

The  "  unit "  arrangement  is  applied  to 
the  station  auxiliary  motors,  which  in 
the  case  of  each  condenser  are  supplied 
through  a  separate  transformer.  Two 
Siemens  oil-cooled  150  -  k.v.a.  station 
transformers  are  installed  for  this  purpose 
in  the  basement,  which  are  coupled  to  the 
G,000-volt  bus-bars  and  each  supplies 
secondary  current  at  440  volts  through 
a  C.I.  distribution  box  fitted  with  Rey- 


IxTERioB  OF  Morrison  Cascade  Cooling  Tower,  SHowiNfi 
Distributing  Troughs.  .   . 


roUe  switch  fuses  to  its  own  section  of  the.  plant  and  for 
station  lighting.  -         ■ 

An  interconnecting  switch  is  provided  between  the  dis- 
tribution boxes  so  that  one  transformer  can,  in  emergency, 
supply  both  of  them. 

The  rotary  converter  plant,  to  which  reference  has  been 
made,  is   installed  in  one  corner  of  the  engine  room  and 


Three  Cooling  Towers  at  the  New  Power  Station  ; 
ALSO  H.p.  Steam  Main  to  Tdrbines. 


CONTRAFLO   CONDENSING   PLANT,   WITH   KiNETIC   AlU   PUMPS,  TANKS,  &C.,  IN   BASEMENT. 


View  of  Splashers  under  Troughs  in  Cooling  Tower. 


consists  of  a  500-kw.  six-phase  machine, 
speed  GOO  r.p.m.,  coupled  to  a  midwire 
booster  and  starting  motor,  and  arranged 
for  self  synchronisin\,  by  the  Rosenberg 
method.  The  machine,  together  with 
the  oil-cooled  transformer  in  the  base- 
ment and  L.r.  switchgear,  was  supplied 
by  the  "Westinghouse  Co.,  who  have  also 
supplied  several  similar  self-synchronising 
converter  plants  which  have  been  in- 
stalled in  connection  with  the  scheme. 

The  supply  to  the  Seaton  Carew  Co. 
is  at  4(50  and  230  volts  direct  current, 
by  means  of  overhead  wires  running  to 
the  works  sub -station  ;  this  is  also 
coupled  to  the  old  generating  station 
in  Burn  Road,  and  the  latter  is  thus  able 
to  supply  energy  to  the  new  power 
station,  through  the  rotary,  for  running 
the  condenser  auxiliaries,  when  starting 
up  the  turbines  on  l.p.  steam. 

The  two  i;,000-volt  feeders  leaving 
the  new  station  are  Callender  "1  three- 
core  paper-insulatod  lead-covered  cables, 
laid  solid  in  bitumen,  together  with  the 
pilot  and  telephone  wires ;  one  feeder  runs 
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direct  to  the  old  generating  station,  about  )>-mile  away,  and  the 
other  reaches  the  same  point  rid  a  sub-station  at  the  South 


Seybolle  Ironclad  h.t.  Switchgear  in  the  Old 
Generating  Station. 


Durham  Steel  and 
Iron  Co.'s  works, 
where  a  4:00-kw. 
Westinghouse  ro- 
tary is  installed. 
The  Burn  Road 
generating  station, 
which  has  now 
become  the  Town 
sub-station,  con- 
tains two  500-KW. 
rotary  converter 
plants —  duplicates 
of  that  installed  at 
the  new  power 
station — and  these 
will  supply  the 
direct-current  load 
on  the  town  net- 
work, thus  enabling 
the  1,500  KW.  of 
high  -  speed  engine 
plant  installed  there 
to  be  shut  down  and 
held  in  reserve. 

The  H.T.  supply 
is  controlled  by 
Reyrolle  ironclad 
switch  units,  this 
type  of  H,T.  switch- 
gear  having  been  used  throughout ;  the 
arrangement  consists  of  two  sets  of 
feeder  and  rotary  switch  units  coupled 
through  an  interconnecting  switch,  with 
an  extra  switch  unit  for  the  supply 
to  the  Hartlepool  Pulp  and  Paper  Works, 
where  a  400-kw.  Westinghouse  rotary 
converter  plant  is  installed. 

Both  the  South  Durham  Co.  and  the 
Paper  Works  are  new  consumers  ;  the 
former  will  probably  require  between 
one  and  two  million  units  ;  and  the 
latter,  possibly,  two  million  units  per 
annum.  In  addition  to  the  foregoing, 
the  local  tramways  will  require  half  a 
million  units  per  annum,  which  will 
be  supplied  through  two  ;500-kw. 
B.T.H.  rotaries  at  Burn  Road,  it 
having  been  decided  to  scrap  the 
350  KW.  of  generating  plant  installed 
in  the  original  tramways  generating 
station. 

As  to  the  cost  of  the  new  power 
supply  scheme,  the  amounts  sanctioned 
by  the  L.G.B.  were  £4,530  for  buildings. 


One  of  Two  500-kw.  Self-Synchronising  Rotary  Converter  Sets  at  the 

Old  Station, 


£28,848  for  plant  and  £3,700  for  h.t.  cables;  further  items 
of  £500  for  the  extension  of  the  battery  room  at  the  Burn 
Road  station,  and  £4,151  for  the  provision  of  a  Tudor 
battery  of  300  kw.  for  three-hours  capacity,  booster,  &c., 
were  also  sanctioned,  and  more  recently  an  expenditure  of 
£4,000  has  been  sanctioned  on  the  new  traction  plant. 

That  the  Corporation  will  gain  largely  by  the  new  plant 
during  the  next  few  years  can  scarcely  be  doubted.  For 
instance,  the  coal  and  water  bills  will  disappear  ;  the  old 
station  is  non-condensing,  and  the  last  returns  show  an 
average  consumption  of  0^  lb.  of  coal  per  unit  generated, 
and  the  price  of  coal  has  risen  in  a  year  from  J)s.  7d.  to 
13s.  6d.  per  ton  ;  the  water  bill  at  the  old  station  was 
approximately  £300  per  annum.  If  one  considers  this  in 
relation  to  the  last  published  accounts  (1911-12),  when  the 
total  works,  distribution,  management,  &c.,  costs  amounted 
to  £9,183  (on  an  output  of  2|  million  units),  this  amount 
— which  we  may  assume  to  apply  under  the  new  con- 
ditions— will  be  reduced  to  £5,200,  which,  with  a  doubled 
output,  represents  roughly  ^d.  per  unit. 

The  position  cannot,  however,  be  gauged  precisely  at 
present,  as,  with  the  output  probably  doubled,  production 
costs  will  be  considerably  reduced ;  on  the  other  hand,  the 
undertaking  will  lose  the  revenue  from  the  supply  to  the 
Seaton  Carew  Ironworks,  and  have  to  meet  extra  capital 

charges  due  to  the 
new  plant. 

The  future,  how- 
ever, holds  out  a 
promise  of  a  very 
considerably  im- 
proved position  of 
the  electricity 
undertaking  as 
compared  with  the 
past. 

It  may  be  in- 
teresting to  note 
that  power  rates  at 
West  Hartlepool 
range  from  2d.  to 
Id.  per  unit  for 
small  consumers, 
but  in  the  case  of 
large  consumers  the 
latter  figure  may  be 
halved  under  suit^ 
able  load  con- 
ditions. A  "  re'- 
stricted  hour" 
power  supply  at 
£1  per  quarter, 
plus  |d.  per  unit 
has  also  proved  very 
popular. 


View  in  Basement,  Showing  Station  Transformers,  Switchgear,  Hotweli. 

AND  Recorder  Tanks,  &;c. 
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Although  one  does  not  look  for  nouch  electrical  heating 
and  cooking  in  the  area,  Mr.  Friederichs  clfers  a  flat  ^d. 
tariff  for  this,  to  consumers  on  ordinary  lighting  tariffs, 
with  an  alternative  "domestic"  tariff  based  on  10  to  15 
per  cent,  of  the  rateable  value,  plus  .^d.  per  unit ;  from 
which  it  will  be  seen  that  consumers  are  even  now  very 
favourably  placed. 

The  contract  for  the  whole  of  the  plant  at  the  new  station 
was  placed  with  Messrs.  Richardsons,  Westgarth  &  Co.,  the 
principal  sub-contractors  being  Messrs.  Siemens,  the  British 
Westinghouse  Co.  and  Messrs.  Reyrolle  for  the  sections  of 
plant  mentioned. 

In  conclusion,  we  are  indebted  to  Mr.  11.  F.  Friederichs, 
the  borough  electrical  engineer,  for  giving  us  every  facility 
in  connection  with  this  article.  For  the  scheme,  which  has 
been  carried  out  under  his  supervision,  Messrs.  Tennant  and 
Barrs,  jointly  with  Mr.  J.  F.  C.  Snell,  have  acted  as  con- 
sulting engineers. 


CONTRACTS  OPEN  and  CLOSED. 


TELEGRAPH  and  TELEPHONE  NOTES. 


iConcluded  from  page  178.) 

Imperial     Wireless     System. — In     the     House    of 

Commons  on  Monday,  Mr.  H.  Samuel  stated  that  it  had  not  been 
possible  to  publish  the  terms  of  the  new  Marconi  contract,  because 
a  number  of  minor  points  were  still  unsettled.  An  alteration  of 
considerable  importance  had  been  made  in  respect  of  the  royalty  to 
be  paid  to  the  company.  The  latter  had  found  that  in  British 
East  Africa,  where  the  largjest  of  the  stations  was  to  be  erected,  its 
inventions  were  not  protected  by  patents  ;  this  station  required  six 
separate  aerials,  to  communicate  with  Eyypt,  South  Africa  and 
India,  and  the  company  was  not  prepared  to  erect  the  installation 
if  it  were  to  receive  no  royalty  for  the  use  of  its  inventions  there. 
The  company  had  previously  refused  repeatedly  to  subdivide  the 
royalty,  and  to.  allocate  portions  of  it  to  different  portions  of  the 
installation,  but  had  now  agfreed  to  accept  that  condition  provided 
that  the  royalties  should  be  paid  also  in  respect  of  the  East  African 
fltation.  The  contract  would,  therefore,  provide  that  in  lieu  of  a 
fixed  payment  of  10  per  cent,  royalty  in  respect  of  each  station, 
4  per  cent,  should  be  paid  in  respect  of  the  internal  transmitting 
apparatus,  2  per  cent,  in  respect  of  the  internal  receiving  apparatus, 
2  per  cent,  in  respect  of  the  external  transmitting  apparatus,  and 
2  per  cent,  in  respect  of  the  external  receiving  apparatus.  Thus, 
if  in  any  one  of  these  sections  the  Marconi  apparatus  were  discarded, 
the  royalty  would  be  reduced  to  a  corresponding  extent,  although 
the  Marconi  patents  were  still  used  in  other  sections  of  the  station. 
By  contracting  for  the  erection  of  six  stations  instead  of  three, 
more  favourable  terms  had  been  obtained  than  would  otherwiee 
have  been  possible,  and  delay  had  been  avoided.  The  addition  of 
a  station  at  Hong-Kong  had  not  yet  been  decided  upon. 

The  Prime  Minister  stated  that  the  debate  on  the  contract  would 
take  place  at  the  middle  of  next  week. 

In  the  course  of  a  reply  to  letters  in  the  Times  written  by  Mr. 
Amery,  the  Postmaster- General  denied  a  number  of  the  statements 
of  the  former,  and  said  that  the  agreement  of  1909  for  the  pur- 
chase of  the  Marconi  coast  stations  had  no  application  whatever 
to  the  Imperial  wireless  chain.  It  was  not  true  that  Major 
O'Meara,  when  engineer-in-chief  of  the  Post  Office,  was  not  con- 
sulted on  the  matter  ;  Major  O'Meara  had  attended  a  meeting  of 
the  Committee  advising  him  on  the  subject,  and  had  signed  a 
memorandum  relating  to  the  necessity  of  actual  tests  before  a  tender 
from  the  Poulsen  syndicate  could  be  considered. 

Referring  to  the  letter  from  Sir  Joseph  Larmor,  Mr.  Samuel 
cordially  approved  of  his  views,  and  stated  that  he  had  already 
enlisted  the  assistance  of  Mr.  Duddell  for  a  period  of  years,  on  the 
recommendation  of  all  his  colleagues  on  Lord  Parker's  Advisory 
Committee,  as  well  as  of  others,  as  the  scientist  best  qualified  to 
lead  in  such  a  task.  With  him  would  be  associated  the  ablest  of 
the  engineers  dealing  with  wireless  telegraphy  attached  to  the 
various  Government  departments.  When  occasion  arose,  a  Com- 
mittee, analogous  to  Lord  Parker's,  would  be  invited  to  meet  to 
consider  particular  aspects  of  the  problem.  The  letter  concludes  : — 
"The  scientific  man  who  regards  the  Imperial  wireless  stations 
from  the  standpoint  of  the  theorist  would  wish  them  to  be  from 
the  outlet  the  perfect  products  of  long  and  patient  experiment. 
But  the  strategist  says  he  must  have  them  now.  The  Government 
is  compelled  to  pay  heed  first  to  the  strategist,  while  reserving  full 
scope  for  the  theorist  as  well.  We  go  now  to  the  contractors  who 
have  the  experience,  the  designs,  the  staff  to  enable  the  stations  to 
be  quickly  built.  Once  built,  the  Government  takes  complete 
control  of  them.  It  forms  its  technical  committees  ;  it  trains  its 
scientific  staff  ;  it  places  its  new  stations  at  their  disposal  for 
experiments  ;  and  it  retains  full  liberty  to  replace  whatever  system 
is  first  installed  by  whatever  better  thing  their  later  researches  may 
discover  or  evolve." 

In  reply  to  questions  in  the  House  of  Commons,  Mr.  Samuel 
stated  that  a  distance  of  about  60  miles  should  be  sufficient  to 
prevent  interference  between  neighbouring  high-power  stations. 
He  would  not  consider  applications  for  licences  to  private  com- 
panies to  carry  on  competing  business  on  the  Imperial  wireless 
route  within  the  next  few  weeks. 


OPEN. 
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Anstralia.  —  Victoeia.  —  .Sf^ptember   'jth. 

multiple  switchboard.    See  "Official  Notices"  to-day. 

September  16th. — Switchboard,  c.b.  or  automatic  or  semi- 
automatic, at  CoUingwood.     See  "Official  Notices"  to-day. 

QUEKN.SLAND. — September  10th.  Nine  Bectiona  of  trunk  line 
switchboard,  for  the  P.M.G,     See  "Official  Notices  '  to-day. 

Austria. — August  8th.  The  authorities  of  the  Xorth- 
West  Austrian  Railway,  in  Vienna,  are  inviting  tenders  for  an  elec- 
tric power  'nstallation,  including  a  number  of  motors  at  the 
railway  workshops  at  Ruriburg. 

Vienna. — August  8th.  Supply  of  electric  tran-smLseion  plant 
and  motors  in  six  lots,  viz.  : — (1)  Chief  and  secondary  distributing 
switchboards  ;  (2)  feed  and  distribution  cables  and  lines  ;  (3)  seven 
24-H.P.  polyphase  motors;  (4)  two  i:i-H.P.  ditto;  (5)  one  8-H.F. 
ditto.;  (6)  one  .'>-h.p.  ditto.  Particulars.  Abteilung  IV  4  der  kJc. 
Nordwestbahndirektion,  Vienna  XX  (enclosing  postage  and  2  kr J, 
and  tenders  to  Einreichungs-protokol  der  k.k.  Norwestbahn- 
direktion,  Vienna. 

August  11th. — Supply  of  telegraph  apparatus  for  the  years  1914, 
1915,  and  1916.  Particulars  free  of  the  Post-Okonomieverwaltung. 
17,  Postgaese,  Vienna  I. 

Trieste. — September  29th.  Supply  of  an  electrically-operated 
floating  crane,  with  all  accessories  complete,  including  a  Diesel 
electric  plant.  Particulars  and  forms  from  K.  K.  Lagerhaosem, 
in  Trieste.     Deposit  5  per  cent. 

Canberra. — September  1st.  Commonwealth  Department  of  Home 
Affairs.  Switchgear  for  the  power  house  at  Canberra  the  new 
Ftdaral  Capital  in  New  South  Wales.  (1)  Main  power  house  switcl  - 
gear ;  (2)  Diesel  engine  switchgear.  Tenders  to  the  Secretary, 
Department  of  Home  Affairs,  Russell  Street,  Melbourne.  Tenderers 
must  state  the  earliest  time  of  delivery.  Deposit  of  I  per  cent. 
A  copy  of  the  specification,  cV;c.,  together  with  a  blue  print,  may  be 
seen  by  United  Kingdom  manufacturers  at  the  Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  London,  E.C. 

Belgium. — August  9th.  The  Belgian  Post  and  Tele- 
graph authorities  iu  Brussels  (Salle  de  la  Madeleine),  are  inviting 
tenders  for  the  supply  and  laying  of  a  quantity  of  telephone  cable 
in  the  Namur  district. 

Brig-house. — August  0th.  Cable  and  feeder  pillars  for 
the  electricity  department.     See  "Official  Notices  '  to  day. 

Bury.  — August  25th.  One  2,000/3,000-kw.  turbo- 
alternator,  with  exciter  and  surface  condenser,  for  the  Corporation. 
See  "  Official  Notices"  to-day. 

Canary  Islands. — August  'Jth.  The  municipal  autho- 
rities of  Puerto  de  la  Cruz  (Canary  Islands)  are  inviting  tenders  for 
the  concession  for  the  electric  lighting  of  the  town  during  a  period 
of  21  years. 

Dublin. — August  2Gth.  Feed  pump,  cast-iron  tanks, 
pipe  work,  valves,  steam  separators,  boiler  house  shutters,  coal  grab 
and  steel  work,  for  the  Corporation.     See  ''  Official  Notices  "  to-day. 

France. — August  23rd.  The  municipal  authorities  of 
Issoudun  (Indre)  are  inviting  tenders  for  the  establishing  of  an 
electricity  generating  station  for  lighting  and  power  purposes  in 
that  town. 

Ilford. — August  llth.  Motor  tower  wagon,  for  the 
U.D.C.  Tramways  Department.  Mr.  L.  E.  Harvey,  tramways 
manager. 

Italy. — August  I3th.  The  Italian  naval  authorities 
at  Spezia  and  Naples  are  inviting  tenders  for  the  supply  of  a 
quantity  of  electric  wire  and  cables.  The  same  authorities  at 
Venice  are  also  inviting  tenders  until  the  19th  inst.  for  a  quantity 
of  similar  material 

Littleboroug:Ii  (near  Rochdale). — August  4th.  In- 
stallation of  electricity  for  lighting  the  Wesleyan  Church,  and  also 
for  organ  power.  Mr.  E.  G.  Pearson,  secretary,  '^"',  Todmorden 
Road,  Littleborough. 

London.— Royal   Mint. — August   12th.     200  tons  of 

copper  iu  ingots.     See  "  Official  Notices  "  to-day. 

General  Post  Of'-'ICE.— September  1st.  Stores  Department 
(I)  Supply  of  Swedish,  Norwegian,  Finland  or  Russian  red  fir 
telegraph  poles  ;  (2)  creosoting,  &c.,  telegraph  poles.  G.  Jlorgan, 
Controller  of  Stores,  17-19,  Bedford  Street,  W.C. 

Xewport  (Hon.). — Re-winding  1.-")00-k\v.  three-phase 
alternator.     Mr.  A.  N.  Moore,  electrical  engineer,  Town  Hall. 

New  Zealand.  —  September  0th.  Christchurch  City 
Council.  Thirteen-panel  e.h.t.  switchboard  and  accessories,  for 
use  in  connection  with  the  distribution  in  Christchurch  of  ejiergy 
from  the  Lake  Coleridge  hydro-electric  station.  Specification  (lOs.) 
from  City  Electrical  Engineer,  153,  Gloucester  Street,  Christchurch. 
Deposit  £50.     Caa  be  seen  at  B.  of  T.  Com.  Int.  Dept.,  London. 

Norwich. — August  12th.  One  3,000-Kw.  turbo-alternatcr 
and  surface  condensing  plant ;  rotary  converters  ;  e.h.t.  switch- 
gear  for  the  Electricity  Committee.  See  "Official  Notices" 
July  ISth. 

Plymouth. — August  27th.  Steam  turbo-alternator,  con« 
denser,  ice,  for  the  Corporation.    See  "  Official  Notices"  July  25th, 
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Uoiimania. — August  7th.  Tenders  are  being  invited  by 
the  municipal  authorities  ol'  lluscheii  de  Wede  for  the  concession 
for  the  electric  lightingf  of  the  town. 

Shan o'liai.— August  26tb.  Two  5,000-kw.  steam  turbo- 
alternators,  complete  with  surface-condensing  plant :  four  water- 
tube  boilers,  with  integral  superheaters,  mechanical  stokers, 
economisers,  \c.,  lor  the  Municipal  Council.  See  "  Official  Notices  " 
July  25th. 

South  Africa.— September  lOtb.  Public  Works  Depart- 
ment. Three  electric  bed  lifts  for  the  new  hospital  at  Port 
Elizabeth.  Particulars  can  be  seen  at  Board  of  Trade  Com.  Int. 
Ddpt.  in  London,  or  obtained  from  District  Engineers  of  Public 
Works  Dept.  at  various  places  in  South  Africa. 

Bloemfontein.— August  15th.  Tenders  for  supply  and  equip- 
ment of  electric  tramways  (railless)  within  the  city,  including 
poles,  brackets,  converting  machines,  switchboard,  and  10  railless 
vehicles.  Plana  and  specifications  on  payment  of  £5  at  the  offices 
of  Messrs.  Davis  &  Soper,  54,  St.  Mary  Axe,  London,  EC.  See 
"  Official  Notices"  July  25th. 

Spain. — August  9th.  The  Spanish  IMinistry  of  PubHc 
AVorks  in  Madrid  are  inviting  tenders  for  the  concession  for  the 
construction  and  working  of  an  electric  tramway  between  Baeza 
and  Linares. 

Tenders  have  just  been  invited  by  the  municipal  authorities  of 
San  Bartolome  de  la  Torre  (province  of  Huelva)  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  20  years. 

Spanish  Worth  Africa.— August  llth.    The  Oarc/a  de 

Madrid,  of  July  14th,  contains  a  notice  to  the  effect  that  tenders 
will  be  received  at  the  offices  of  the  General  Directorate  of  Tele- 
graphs in  Madrid  for  the  installation  and  working  of  an  urban 
telephone  system  in  Melilla. 

Wakefield. — September  1st.  Water-tube  boiler,  super- 
heater, stoker,  steam  turbo-alternator,  condensing  plant,  H.  and  l.t. 
switchgear  for  the  Corporation.     See  "  Official  Notices  "  to-day. 

Warrington,— August  6th.  (l)  e.h.t.  feeder  panel  ; 
(2)  earthenware  conduit  for  one  year,  for  the  Electricity  Depart- 
ment.    See  "Official  Notices"  July  18th. 

Wig'an. — August  2nd.  Best  quick-firing  slack  and  (or) 
washed  peas  for  the  electricity  works  during  12  months.  Estimated 
15,000  tons.     Electrical  Engineer,  Bradford  Place,  Wigan. 


CLOSED. 


Atherton.— The    U.D.C.    has    accepted    the  following 


tenders 

T.  Croft  &  Sons.— New  sub-station. 
General  Electric  Co.— Switchboards,  <&c. 

Barnstaple.— The    T.C.    has   accepted    the    tender  of 

Messrs.  Cory  Bros.,  of  Cardifie,  for  coal  for  the  electricity  works,  at 
188.  6d.  per  ton  for  large,  and  lis.  6d.  per  ton  for  small. 

Belgium. — Four  concerns  submitted  tenders  to  the 
municipal  authorities  of  Farciennes  (province  of  Hainaut)  for  the 
establishment  of  a  central  electric  lighting  station  in  the  town,  the 
lowest  being  that  of  the  Societe  des  Usines  du  Hainaut  of 
Conillet. 

Bradford.— The  T.C.  has  accepted  the  following  offers 
to  supply  additional  quantities  of  tramcar  equipment  at  the  same 
prices  as  in,  and  as  an  e::.ten8ion  of,  their  present  contracts  :  — 

Siemens  Bros.  Dynamo  Works,  Ltd.,  100  motors,  50  resistance  sets,  and 

100  circuit-breakers 
Hurst,  Nelson  &  Co.,  Ltd.,  50  trucks. 
Dick,  Kerr  &  Co.,  Ltd.,  100  D.B.  Form  K4  controllers. 

The  tenders  of  Cole,  Marchant  i:  Morley,  Ltd.,  and  Collier  Bros., 
Ltd.,  have  also  been  accepted  for  the  supply  of  50  power  brake  setsl 
and  for  30  miles  of  OOOo  grooved  copper  trolley  wire,  at  ie2,6'J8' 
respectively.  ' 

Canada.— WiNNi]^E(;.— The  Canadian  Elechical  News 
states  that  a  contract  has  been  awarded  to  Messrs.  Vickers,  Ltd., 
Montreal  and  Sheffield,  for  manufacture,  delivery  and  erection  of 
three  5,000-k.v,a.  generators  and  auxiliary  parts. 

Crojdon. — Tenders  for  the  supply  of  coal  to  the  elec- 
tricity works  have  been  accepted  as  follows  : — 

Cory  Bros.  &  Co.,  Ltd.— 250  tons  of  Tynebedw,  at  283.  9d.  per  ton. 
Wm.  Cory  &  Son,  Ltd.-4,000  tons  of  Muiifield  Peas,  at  178.  4d.  per  ton. 
J.  H.  GilUnan  &  Co.— 250  tons  of  Mapperley  Loco  Hards,  at  i9s.  9d.  per  ton, 
4,000  tons  of  Donisthorpe  &  Mapperley  Nuts,  at  18j.  6d.  per  ton. 

The  Education  Committee  has  accepted  the  tenders  of  Mr.  S.  E. 
Hunt,  at  £90  and  £75,  for  electrically  lighting  the  Mitcham  and 
Brighton  Roads  schools. 

Derby.— The  E.L.  Committee  of  the  T.C.  has  accepted 
the  tender  of  Messrs.  E.  Morley  &  Sons,  for  the  construction  of  turbine 
beds  at  £1,225  ;  and  the  tenders  of  Mr.  T.  Walker,  Parsons  Bros,, 
and  Snape,  Ltd.,  and  the  Derby  Coal  Co.,  Ltd.,  for  coal  for  the  elec- 
tricity works. 


The  Tramways  Committee  has  accepted  the  tender  of  Mr.  G.  F. 
Tomlinson;  at  ,t2,632,  for  doubling  the  tramway  in  Kedleston 
lload. 

Doncaster.— The  Tramways  Committee  has  accepted  the 
tender  of  Messrs.  Arnold  &  Son,  at  £2,524,  for  extending  the  car 
shed  in  Greyfriars. 

Eccles.— The  tender  of  Mr.  E.  Beal  has  been  accepted 
by  the  T.C,  at  £39  lOi.,  for  installing  electric  light  at  the  Green 
Lanes  Science  School.  The  tenders  of  S.  Hooley  &  Son  have  also 
been  accepted  for  annual  supplies  of  slack  to  the  electricity  works, 
at  lis.  3d.  per  ton  ;  and  best  selected  house  coal  at  19a.  7d.  per  ton. 

Falkirk. — Messrs.  Chamberlain  &  Hookham,  Ltd.,  have 
received  the  contract  for  A.c.  meters. 

Huddersfield. — The  T.C.  has  accepted  the  tender  of 
Messrs.  J.  Proctor,  Ltd,,  for  a  coal  elevator  for  the  electricity 
works, 

HiiDgary. — Messrs.  Ganz  &  Co.,  of  Budapest,  have 
secured  a  contract  for  the  construction  and  equipment  of  a  system 
of  electric  tramways  in  the  town  of  Funfkirchen. 

Heston-lsleworth.  —  The  Electricity  Committee  has 
accepted  the  tender  of  Messrs.  W.  Cory  &  Son,  Ltd.,  for  the  supply 
of  Bynteg  anthracite  coal  for  the  year  ending  June  30th,  1914,  at 
20s.  per  ton,  delivered  at  Brentford  docks,  G.W.R. 

The  National  Boiler  Insurance  Co.  having  intimated  that  the 
economiser  at  the  electricity  works,  in  its  present  condition,  is 
unfit  for  further  use,  the  Electricity  Committee  has  accepted  the 
offer  of  Messrs.  Green  \  Sons,  Ltd.,  for  supplying  the  necessary  new 
tubes  and  superintending  their  erection,  for  the  sum  of  £238. 

Kin^ston-on-Thames, — The    T.C.    has   accepted    the 

tender  of  Messrs,  Wm.  Cory  &  Son,  Ltd.,  for  coal  for  the  electricity 
works. 

Ley  ton. — The  tenders  received  by  the  U.D.C.  for  elec- 
trically lighting  the  Church  Road  School  were  as  follows  : — 

E.  Beokwith  &  Co.,  Ltd ^6473 

Boulting  &  Sons 588 

C,  H,  Cathcart  &  Co 555 

J.  T.  Halsey (accepted)  376 

Jordan  <S  Plaford 541 

Lund  Bros.  &  Co. 567 

Maokie  &  Co.          639 

Private  Telephone  Co  ,  Ltd 499 

"Kay"  Electric  Co.          ..         547 

Ryan  &  Son 425 

M.  Sims          435 

Bmee  ton  &  Page 499 

The  Education  Committee  of  the  U.D.C.  has  accepted  the  tender 
of  Mr.  H.  H.  Taylor  for  installing  the  electric  light  at  Goodall 
Road  and  Mayville  Road  Schools,  at  £44. 

Rawtenstall. — Tenders  are  to  be  obtained  for  mechanical 
screens  for  the  electricity  works  ;  a  recorder  is  also  to  be  obtained. 

London. — L.C.C.— The  tenders  received  for  additional 
switchgear  for  the  Shoreditch,  Camberwell  and  Woolwich  sub- 
stations and  the  central  car  repair  depot  were  as  follows  : — 

Spagnoletti,  Ltd (recommended)  jei.OOO 

Johnsdn  &  Phillips,  Ltd 1,068 

Ferranti,  Ltd.          1,100 

Switchgear  &  Cowans,  Ltd 1,141 

Eckstein,  Heap  &  Co,,  Ltd 1,331 

A.  Reyrolle.&  Co.,  Ltd 1,388 

Chief  ofiBcer's  estimate,  £950. 

The  Fire  Brigade  Committee  recommends  that  the  offer  of  J.  C. 
Braun,  Premier- Werke  A-G.,  Nurnberg,  to  supply  a  petrol-electric 
chassis  for  an  escape  van  for  £930  be  accepted.  The  same  firm  will 
also  deliver  two  petrol-electric  chassis  for  fitting  to  Magirus  ladders 
for  £2,222,  Messrs.  Magirus,  Ewald  &  Lieb,  of  Ulm,  supplying  two 
of  their  ladders  for  £1,300.  The  Committee  is  advised  that 
"petrol-electric  motor  appliances  suitable  for  the  purposes  of  the 
Brigade  cannot  be  obtained  in  this  country." 

The  Highways  Committee  has  received  tenders  for  five  miles  of 
0000  grooved  trolley  wire  for  the  overhead  system  of  tramways 
per  mile,  as  follows  : — 

£    8.  d. 
Thompson  &  Co.  (French  manufacture)       . .  87  15    0 

F.  Smith  &  Co (accepted)  93    6    8  (less  2A  per  cent.) 

(£81  133.  4d.  per  ton.)* 

B,I.  and  Helsby  Cables,  Ltd 94    0    0  (less  2i  per  cent,) 

T.  Bolton  &  Sons,  Ltd 91  13    0 

The  Highways  Committee  is  to  invite  tenders  from  selected 
firms  for  rubber  sheets,  for  use  in  connection  with  the  tramways. 

Tenders  are  also  to  be  invited  from  selected  firms  for  the  pro- 
vision of  testing  plant  for  polyphase  electricity  meters. 

Six  motor-cars  are  to  be  obtained  for  use  in  the  tramways  depart- 
ment, and  tenders  for  the  same  are  to  be  invited  from  selected  firms. 

It  is  proposed  that  a  Sub-Committee  of  the  Education  Committee 
be  empowered  to  open  the  tenders  for  installing  electric  lighting 
at  four  schools  during  the  recess  and  to  accept  the  lowest  satis- 
factory ons  in  each  case. 

The  following  tenders  were  received  for  the  electric  lighting 
installation  at  the  new  Hackney  fire  station  : — 

G  E' Taylor  &  Co (recommended)  £162 

Tredegar  &  Co 196 

H.  J.  Cash  &  Co.,  Ltd 238 

Finch  &  Wheeler,  Lid 254 

Cox-Walkers,  Ltd 357 

Engineer's  estimate,  £197. 

The  tenders  from  selected  firms  for  condensing  water-pipes  in 
the  bed  of  the  Thames  at  the  Greenwich  generating  station  are  to 
be  dealt  with  during  the  recess  ;  also  those  for  the  switchgear 
required  in  connection  with  the  new  turbo-generators. 
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Marylebone. — The  following  tenders  have  been  accepted  by 
the  B.C.  :— 

Baboock  &  Wilcox,  Ltd.— Four  ujitor-driven  fans,  £1,588  (delivery  to  be 

made  at  the  rate  of  about  one  a  year). 
J.  P.  Hall  &  Sons,  Ltd.— Boiler  feed  pmnp,  £119. 
T.  Press  &  Co.— Cleansing  work  at  Ratbbono  Place  eub-station,  £79. 
W.  H.  Allen,  Hon  &  Co.,  Ltd.— Duplicate  armature  to  canal  circulating 

pump  motor,  £222. 

Woolwich. — The  tender  of  the  Sturtevant  Enpineerinpr  Co.,  Ltd.. 
has  been  accepted  by  the  Council  at  £188,  for  the  Bupply  of  wet- 
air  filtera  for  filtration  of  the  supply  of  air  for  ventilating  the 
turbines  at  the  electricity  works.  The  derrick  crane  which  haa  for 
the  last  six  months  been  hired  for  work  in  connection  with  the 
erection  of  the  Globe  Lane  electricity  station  is  to  be  purchased 
from  Messrs.  Scott  &  Middleton,  at  £250,  less  the  rent  already  paid. 

Hammersmith. — The  B  C.  Electricity  Committee  recommends 
for  acceptance  the  tender  of  Messrs.  Chamberlain  cV:  Ilookham, 
Ltd.,  for  two-rate  meters.  A  time  recorder  is  to  be  obtained  from 
the  International  Time  Recorder  Co.,  for  £35  lOs. 

Tenders  are  to  be  invited  by  the  B.C.  for  the  electric  lighting  of 
Uxbridge  Road  Tabernacle  ;  also  for  a  motor  to  be  attached  to  the 
existing  generator,  to  be  supplied  to  Messrs.  Gwynnes,  Ltd.,  under 
their  agreement  with  the  Council. 

Luton. — The  Electricity    Committee   of    the   T.C.  has 

accepted  the  following  tenders  for  extensions  at  the  works  : — 

W.  Dunham  &  Sons,  Lutoa.— Buildings,  coal  bunkers,  &c.,  £8,56(!. 
Baboock  &  Wilcox,  Ltd.— Roofing  steel  work,  £1  210. 
Alphons  Cu3todis  Chimney  Construction  Co.,  Ltd.— Chimney,  £1,290. 
Clarke,  Chapman  &  Co.— Two  water  tube  boilerd,  £5,050. 

Sevenoaks. — The  Sevenoaks  and  District  Electricity  Co., 
Ltd.,  has  entered  into  a  contract  with  Messrs.  Crompton  &  Co., 
Ltd.,  for  the  erection  and  equipment  of  a  generating  station,  and  to 
supply  and  lay  about  22  miles  of  feeders  and  distributing  mains, 
&c.,  at  £29,730. 

Soutliampton. — The   T.C.   has  accepted  the  following 

tenders  for  annual  supplies  of  coal  to  the  electricity  department : — 

Bradbury,  Son  &  Co.,  Ltd.— Newbury  small  coal,  ISa.  9d.  per  ton. 

Phcenlx  Wharf  and  Coal  Co.,  Ltd.— Small  coal,  ISs.  9d.  per  ton. 

J.R.  Wood  &  Co.,  Ltd.— North  Country  small,  ISs.  9d.  per  ton. 

G.  J.  Eveson  Coal  and  Coke  Co.,  Ltd.— Ibstock  small,  13s.  6d.  per  ton 

(subject  to  test). 
Oory  Bros.  &  Co.,  Ltd.— Scotch  pearls,  14s.  9d,  per  ton. 

Stoke-on-Trent. — The    Electricity  Committee    of  the 

T.C.  has  accepted  the  tenders  from  the  following  firms  for  coal  : — 

Sneyd  Colliery,  Ltd.— Cockshead  slack. 
Bhelton  Iron  and  Coal  Co.— Great  Row  slack. 
Bake  well  and  Butter  worth — Swadlincote  nutty  slack. 
Mossfleld  Colliery  Co.,  Ltd.— Slack. 

Walsall. — The  Electricity  Committee  of  the  T.C.  has 
accepted  the  tender  of  the  Harris  Patent  Feed  water  Filter  (1910), 
Ltd  ,  for  a  water  softener,  at  £345  ;  and  that  of  Messrs.  Normans, 
of  Wolverhampton,  for  a  steel  and  iron  boiler  house  at  the 
generating  station,  at  £397. 

Willesden. — As  a  result  of  competitive  trials  just  com- 
pleted, an  order  for  67  long-burning  flame  arc  lamps  of  the 
'■  Metroflam  "  magazine  type,  has  been  placed  with  Messrs.  Johnson 
and  Phillips,  Ltd. 

Repeat  orders  for  lamps  of  this  type  have  been  placed  during 
the  month  by  the  Newcaatle  Corporation,  the  Tyne  Improvement 
Commission,  and  Messrs.  Hawthorn,  Leslie  k  Co.,  Ltd.,  Hebburn. 


FORTHCOMING    EVENTS. 


Nortb  of   England  Institute  of  Mining  and  Mechanical  Engineers.- 

Saturday,  August  2nd.  Annual  general  meeting,  at  2  o'clock,  at  Wood 
Memorial  Hall,  Newcastle-onTyne.  Paper  open  for  discussion,  "  Lighting 
Efficiency  of  Safety  Lamps,"  by  Mr.  T.  A.  Saint.  To  be  read  or  taken  as 
read: — "Notes  on  Coal-mining  in  the  United  States  of  America,  with 
Special  Reference  to  the  Treatment  of  Coal-dust,  and  Haulage  by  Electric 
Locomotives,"  by  Mr.  S.  Dean;  "The  Comparative  InfUniinability  of  Mix- 
tures of  Pitgas  and  Air  by  Momentary  Electric  Arcs,"  by  Prof.  \V.  M. 
Thornton. 


The    Cruise    of    the    "  Aide."— The    Batti-AVallahs' 

Society  has,  for  the  fourth  time,  had  placed  at  its  disposal  by 
one  of  its  past  presidents — Mr.  Riggs — his  sailing  barge  Al(/t:  The 
party  going  for  the  cruise  this  year  is  to  be  limited  to  16.  Com- 
fortable cabin  beds,  electric  light,  and,  to  beat  all,  a  complete  range 
of  electric  cooking  apparatus — what  more  can  be  desired,  save  good 
weather  and  ample  provisions  .'  The  sailing  day  is  to-day,  and  if  what 
was  the  case  a  w^eek  ago  is  still  true,  there  are  yet  a  few  vacancies, 
so  interested  parties  had  better  get  on  to  the  phone  straightaway 
('■Regent  3661,"  Mr.  A.  J.  Greenly,  entertainment  secretary,  116, 
Charing  Cross  Road,  W.C).  Batti-VVallah  members  can  have  the 
whole  period  of  the  cruise  aboard  from  August  1st  to  August  11th 
for  £3  lUJ.,  or  they  can  spend  a  couple  of  week-ends  with  the  party 
for,  of  course,  a  Smaller  sum. 

Electric  Vehicles  in  America. — The  annual  convention 

of  the  Electric  Vehicle  AuociatLou  of  America  is  to  be  held  in 
Cbiicago  on  October  27th  and  28th  next. 


NOTES. 


leid. — The  market  coniinuc-s  to  ?.l  1  firin- 

nes?,  with  a   ready   demand  for  all  the  m ._.    .  -- „   . .,  and  no 

important  alteration  in  the  broad  oatlines  of  the  ponition.  The 
scarcity  remains,  and  everything  arriving  is  immediately  taken  care 
of,  though  it  must  Ijc  admitted  that  there  in  not  much  new  demand. 
Thi?",  however,  is  not   to   be  looked  for  at  the  pr.  ry  high 

range  of  values,  which  fhows  every  indication  of  la  r  a  long 

time  yet.  Even  if  the  Mexican  situation  were  Btraightencd  ont  at 
once,  it  would  require  some  time  for  industrial  affain  to  settle 
down  to  approximately  the  normal,  and  meantime  there  would  still 
be  a  shortage  of  material  forthcoming.  Prices  can  hardly  go 
higher  without  more  or  less  seriously  interfering  with  the  progreee 
of  consumption,  indeed  at  to-day's  level  the  manufacturer  who 
would  stock  up,  would  be  showing  more  hardiness  than  prudence, 
but  really  the  position  is  one  of  exceeding  gravity  for  Qsers  of  the 
metal.  It  has  been  suggested  that  leading  parties  have  been,  and 
are  still,  holding  back  lead  in  .Spain  and  Australia,  but  snch  state- 
ments entirely  fail  to  reflect  the  truth,  for  abroad,  aa  at  home, 
there  is  nothing  but  scarcity  to  be  met  with.  Prompt  and  near 
delivery  metal  is  taken  up  with  avidity  by  consumers,  and  now  and 
again  a  little  demand  for  forward  metal  a«8erta  itaelf.  The 
premium  on  near  deliveries  is  still  very  noticeable,  and  this  of 
itself  tends  to  restrain  new  buying  for  far  ahead,  because  con- 
sumers judge  the  position  as  none  too  good,  when  so  large  a 
difference  as  20s.  to  2.5s.  exists  between  prompt  and  three  months' 
ahead  deliveries.  On  a  broad  view  there  is  not  yet  any  indication 
of  a  relaxation  in  the  stringency  being  in  sight. 

Ring;s  in  Lead. — A  German  contemporary  reports  that 
a  piece  of  lead  pipe  which  had  been  buried,  partially  embedded  in 
cement,  for  24  years,  showed,  when  cut,  24  red  and  23  yellow  oxide 
rings  in  that  section  which  had  been  in  the  cement.  The  pipe  which 
had  been  in  the  earth  showed  no  such  phenomenon.  The  two 
rings  per  annum  were,  doubtless,  formed  during  the  wet  and  dry 
seasons,  the  variation  in  moisture  being  responsible  for  the  two 
degrees  of  oxidation.  It  would  'oe  interesting  to  hear  whether  a 
similar  occurrence  had  been  observed  in  lead-sheathed  cables. 

The    *'  Paraxon  "    System    of    Electrical    Power 

Transmission.— On  .luly  iJs'than  application  by  the  Maschinen- 
fabrik  Oerlikon  for  Letters  Patent  No.  19,890/1912  came  before  the 
Comptroller-General,  in  respect  of  opposition  to  the  sealing  of  the 
same  by  Mr.  William  P.  Durtnall,  inventor  and  patentee  of  the 
"Paragon"  system  of  ship  propulsion  and  petroleum-electric  rail- 
way traction.  Mr.  F.  Bosshardt  appeared  for  the  applicants,  and 
Mr.  Durtnall  handled  his  own  case  in  person. 

The  invention  sought  to  be  patented  related  to  improvements  in 
driving  electric  locomotives,  motor-boats  and  the  like,  wherein  the 
driving  shafts  were  to  be  rotated  by  means  of  polyphase  alternating- 
current  motors,  supplied  with  current  from  polyphase  alternating- 
current  generators,  which  were  to  be  carried  on  the  vehicle  and  driven 
by  steam  engines,  turbines,  oil  or  gas  engines.  The  speed  was  to 
be  regulated  by  varying  the  speed  of  the  prime  mover. 

Mr.  Durtnall  asked  that  the  patent  should  be  refused,  and  argued 
that  anything  not  specifically  mentioned  in  his  specifications  was 
either  there  by  inference  or  was  common  knowledge,  so  that  there 
was  no  subject  matter  in  the  applicants'  specification  that  would 
justify  the  grant  of  letters  patent. 

The  Comptroller-Generals  judgment  was  in  Mr.  Durtnall's  favour 
with  costs,  as  follows  : — 

"  The  Comptroller-General  having  given  the  matter  his  consider- 
ation, has  come  to  the  conclusion  that  he  ought  not  to  allow  a 
grant  in  this  case.  The  combination  suggested  by  the  applicants 
clearly  embodies  the  opponent's  combination  :  and  the  additioaal 
features  suggested  are  apparently  for  the  most  part  well  known  in 
themselves,  and  cannot  be  said  to  supply  any  patentable  matter. 
In  other  words,  the  main  principle  of  the  combination  has  already 
been  suggested  by  the  opponent,  and  the  other  features  relied  upon 
constitute  no  inventive  step.  The  patent  must  therefore,  be 
refused,  and  I  award  the  opponent,  Mr.  V  Jliam  P.  Durtnall,  the 
sum  of  £3  3s.  in  respect  of  his  costs,  and  direct  the  said  sum  to  1>€ 
paid  by  the  applicants,  ilaschineufabrik  Oirlikon.  " 

Colliery   '•  Electricians." — A  sequel  to  the  incidents 

referred  to  in  our  issue  of  March  14th,  page  418,  came  up  at  the 
Che- terfield  lolice  Court  on  July  li'th,  when  the  manager  of  tie 
Langwich  Colliery  was  proceeded  against  by  the  Home  Office,  for 
various  infringements  of  their  regulations.  After  a  prolonged 
hearing,  the  magistrates  found  no  alternative  to  the  infliction  of  a 
fine  ;  and  it  is  to  be  hoped  for  the  benefit  of  all  concerned  in  the 
industry  that  all  responsible  authorities  at  collieries  will  realise  the 
necessity  of  securing  properly  qualified  men  for  their  electrical 
work.  We  recall  that  the  electrician  in  this  case  who  is,  we  see 
from  the  DcrhijKhire  Tiinrs,  no  longer  with  the  company,  was 
under  the  impression  that  from  four  U>0-volt  lamps,  arranged  in 
series,  the  maximum  pressure  to  earth  was  100  volts  and  safe.  He 
had  had  several  years'  experience,  and  was  obviously  of  the  class  of 
wiremen  who  do  things  by  rule  of  thumb,  and  have  but  the 
slightest,  if  any,  theoretical  knowledge. 

Parliamentary. — Various   Bills. — In  the   House  of 

Commons  on  July  22nd,  the  Lords'  amendments  to  the  Rhondda 
Tramways  (Railless  Traction)  Bill  were  agreed  to. 

In  the  Hous3  of  Commons  on  the  2S:h  ult.,  the  Central  London 
Railway  Bill  and  the  Kent  Electric  Power  Bill  were  read  a  third 
time, 
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American  Electrical  Developments  at  the  Cauvery 

Falls,  India.— An  Americaai  Consul  (Mr.  H.  D.  Baker)  on  special 
service  in  India  refers  in  a  report,  recently  sent  home  to  the  States, 
to  the  extension  works  which  are  in  progress  in  coniiection  with 
the  Cauvery  Falls  water-power  uudertakingr  in  the  native  State  of 
Mysore.  From  these  falls  10,000  H  p.  is  at  present  bein?  trans- 
mitted 92  miles  to  the  Kolar  gold  fields,  and  about  2,000  H  p.  some- 
what lesser  distances  to  the  two  cities  of  Bangalore  and  Mysore. 
where  it  is  uped  for  electric  lighting  and  industrial  purposes.  Tl  e 
new  extension  will  increase  the  water  power  available  for  the  gold 
mines  at  Kolar  by  7,000  h.p.,  and  also  will  permit  a  fair  increase  in 
the  power  for  use  at  factories  in  Bangalore.  The  original  install- 
ation, which  took  place  in  1900,  cost  £574,000,  and  the  new  elec- 
trical installation  will  cost  £94,000.  There  is,  however,  to  be  a 
further  large  expenditure  of  about  £534,000  on  a  huge  dam  and  reser- 
voir across  the  Canvery  River  at  the  town  of  Kannambadi,  about 
15  miles  distant  from  the  City  of  Mysore.  This  is  to  be  used  both 
for  increased  water  power  and  for  irrigation.  It  is  anticipated 
that  its  construction  will  not  only  ensure  the  steady  supply  of 
water  the  year  round  for  power  for  industrial  purposes  and  for 
existing  irrigation  in  the  Cauvery  River  valley,  but  it  will  also 
allow  for  an  increasing  power  supply  as  future  demands  arise,  and 
also  for  additional  irrigation  to  the  extent  of  1 50, OuO  acres.  The 
dam  will  have  a  total  height  of  124  ft.  above  the  river  bed  when 
completed.  The  depth  of  storage  will  be  118  ft.  There  will  be  a 
canal  on  the  north  bank  of  the  river  about  lOd  miles  long,  capable 
of  irrigating  about  150,000  acres.  The  work  will  be  constructed  in 
two  stages.  In  the  first  stage  the  dam  will  be  raised  to  a  height 
of  97  ft.,  so  as  to  store  a  depth  of  80  ft.  of  water,  or  11,030 
million  cb.  ft. 

It  appears  that  all  the  electrical  equipment  for  the  new  installa- 
tion is  to  be  manufactured  in  the  United  States.     A  contract  has 
been  signed   for   the  purchase  of  two   1,500- kw.  generators  and 
twenty  1,750-kw.  high-voltage  transformers,  together  with  switch- 
gear,    to    ba    supplied    from    Schenectady,  at    a    cost    of    about 
£30,000.      The    Consul    remarks:    "Leading    electrical   firms  in 
England  and  Germany  bid  competitively  with  American  firms  on 
this  equipment,  but  the  English  bids  were  about  20  per  cent,  higher 
than  the  accepted  bid  of  the  American  firm,  and  in  the  case  of 
German  firms  their  guarantees  were  not  considered  so  satisfactory 
as  those  of  the  American  firm.    The  new  turbine  installation,  as  in 
the  original  plant,  will  be  from  Zurich,  Switzerland.     In  the  new 
installation  the  voltage  will  be  raised  from  35,000  to  70,000  volts. 
An  interesting  feature  of  the  new  high-tension  line  installation 
will   be  the  use  of   iron  poles  with  cross-arms  having   porcelain 
insulators,  which  are  to  be  supplied  from  Pittsburg,  Pa.,  at  a  cost 
of  £40,000.     This  iron-pole  construction  is  deemed  advantageous  on 
account  of  the  white  ant  difiBculty  with  timber,  and  also  because  of 
local  scarcity  of  tall  enough  trees  for  poles.     The  first  Cauvery 
Falls  water-power  scheme  was  at  the  time  of  its  inception  one  of 
the  most  important  long-distance  transmissions  in  the  world,  and 
attracted  much  special  interest  in  the  United  States  at  the  time, 
because  it  was   one  of   the   first   notable   instances  of   American 
manufacturers  and  American  engineers  participating  so  prominently 
in  a  great  project  so  far  from  home.      This  scheme  was  originally 
carried  out,  and  has  always  been  subsequently  managed,  by  American 
engineers  appointed  for  this  purpose  by  the  Government  of  Mysore, 
and  the  electrical  equipment  which  has  always  proved  most  satis- 
factory was  all  manufactured  in  the  United  States.     The  present 
electrical    engineer    in    charge,    who   will    also    direct   the   new 
installation,  i?   Mr.  C.  F.  Beames,  a  citizen  of  New  York  State. 
Very  brilliant   financial   results  to  the   Mysore  Government  iave 
followed  this  enterprising  undertaking.     The  original  capital  outlay 
has  now  been  practically  all  covered  in  subsequent  profits.     The 
plant  is  now  netting  in  earnings  about  $500,000  a  year,  which  is  a 
substantial  source  of  revenue.     The  charge  to  customers  for  power 
is  about  $50  per   h.p.  per  year.      A   large  augmentation  of   the 
profits  is  anticipated  from  the  additional  installation." 

Sports. — The  initial  athletic  gathering  promoted  by  the 
London  Electric  Railways  A  ssociation  took  place  on  the  26th  ult. 
at  Stamford  Bridge  Ground.  A  full  list  of  winners  appeared  in  the 
Referee  on  Sunday  last. 

Appointments  Vacant.— Jointer  for  West  Hartlepool 
electricity  works  ;  chief  station  superintendent  for  the  new  com- 
bined tramway  and  public  power  and  lighting  generating  station, 
with  outlying  sub-stations  in  Perth,  for  the  West  Australian  Govern- 
ment (£450)  ;  engineering  clerk  of  works,  for  Rhondda  U.D.C., 
Glamorganshire  ;  two  shift  engineers  (32s.),  for  Abeidare  U.D.C.  ; 
electricity  showroom  assistant  (£60),  Uford  U.D.C.  ;  engineer-in- 
charge  at  Darlington  Corporation  electricity  works  (£2,  rise  to 
£2  5s.)  ;  electrical  engineer,  for  Postmaster-General's  Department, 
for  the  State  of  Queensland  (£528  to  £600  per  annum)  ;  assistant 
mains  superintendent  (35s.),  and  a  junior  shift  engineer  (25s.;,  for 
Soathport ;  switchboard  attendant  for  Lancaster  (27s.  Gd).  See 
our  advertisement  pages  to-day. 

Fatality.  —  A  correspondent  writes: — "A  motor-lorry 
driver  named  Tom  Roxborough  (34),  of  Ravensthorpe,  employed 
by  Messrs.  W.  &  R.  K.  Lee,  doublers  and  spinners,  Sowerby  Bridge, 
met  his  death  on  Thuri-day  last  week  whilst  cleaning  the  boiler  of 
his  engine.  He  was  working  at  the  Mirfield  Motor  Wagon  Works 
garage,  by  the  light  of  a  movable  electric  lamp  of  about  230  volts. 
It  id  believed  he  put  his  foot  on  a  live  wire,  or  that  he  came 
into  contact  with  a  "  jack,"  which  sent  the  current  through  his 
body  and  killed  him  almost  immediately.  He  leaves  a  wife  and 
five  young  children." 


Windmills  for  Generating  Electricity.— The  prin- 
cipal component  of  a  windmill  is  the  wheel,  the  spindle  of  which  is 
turned  parallel  to  the  direction  of  the  prevailing  wind  (by  a  guide 
vane),  in  order  that  all  blades  may  work  uniformly.  To  avoid 
wasteful  eddy  currents,  the  blades  should  not  be  too  close  together, 
and  should  not  extend  to  the  centre  of  the  wheel.  The  following 
table  shows  the  horse-power  which  can  theoretically  be  realised 
from  a  28 -ft.  wheel  exposed  to  winds  of  various  velocities  :— 


Bpeed  of  wind,  k.p.u. 

H.p. 

Bpeed  of  wind,  m  f  h. 

HP. 

2-25 

004 

22  5 

•     40 

6-7 

ri 

335 

135 

112 

50 

45  0 

520 

157 

13  0 

670 

1,080 

The  power  available  should  increase  with  the  cube  of  the  wind 
velocity  (since  the  kinetic  energy  of  the  air  particles  increases 
with  the  square  of  their  velocity  and  the  number  of  them  striking 
the  wheel  blades  per  second  increases  in  direct  proportion  to  the 
wind  velocity).  It  is  not  practicable  to  construct  a  mill  which  will 
utilise  with  equal  efficiency  a  light  breeze  and  a  strong  wind,  hence 
the  curvature  and  setting  of  the  blades  should  be  such  that  the 
mill  works  most  efficiently  when  exposed  to  a  wind  of  the  velocity 
generally  prevailing  in  the  district  concerned.  If  a  wheel  be 
designed  to  utilise  with  maximum  efficiency  a  wind  of  22  6  m  p.h., 
it  will  not  run  in  a  7-M  p.h.  breeze,  since  the  power  corresponding 
to  this  wind  is  less  than  the  power  required  to  overcome  the  light- 
load  losses  of  the  wheel  and  its  gearing.  Breezes  of  8  to  ].">  m.p.h. 
are  much  more  common  than  20-m.p.h.  winds,  hence  it  is  generally 
advisable  to  employ,  for  driving  lighting  or  other  dynamos,  a  very 
light  wheel  which  will  start  work  in  a  3'5-m.p.h.  wind,  and  which 
can  still  be  used  when  the  wind  rises  to  10  m.p.h.  Such  a  wheel 
could  not  be  exposed  fully  to  a  30-m.p.h.  wind,  and  for  safety  a 
device  should  be  mounted  on  the  main  wheel,  so  that  when  the 
wind  pressure  exceeds  a  certain  limit,  the  inclination  of  the  blades 
is  changed,  against  the  control  of  a  spring,  in  such  a  manner  as  to 
reduce  the  effective  area  exposed  to  the  wind.  The  control  springs 
may  conveniently  be  set  so  that  they  come  into  operation  when  the 
wind  velocity  exceeds  16  m.p.h.,  and  so  that  the  output  of  the  mill 
is  constant  in  winds  above  18  M  p.h.  ;  there  is  thus  secured  maxi- 
mum total  annual  output.  Dynamos  employed  with  windmills 
should  not  be  excited  from  the  battery,  since  the  voltage  of 
the  latter  may  be  very  low  after  a  long  period  of  calm  weather. 
The  automatic  main  dynamo  switch  should  operate  when  the 
machine  voltage  just  equals  that  of  the  batteries,  and  mercury 
contacts  should  not  be  used. — E.T.Z. 

A    tseful     Hint    (from     Glover's    Almanac).  — 

Among  all  the  difficulties  of  getting  old  houses  wired  for  electricity, 
the  central  station  commercial  man's  problem  really  becomes  acute 
when  he  tackles  the  rented  dwelling.  The  tenant,  of  course,  in 
most  cases  welcomes  electric  light,  but  the  landlord  usually  remains 
obdurate  when  atked  to  invest  from  $25  to  $75  additional  in 
proj)erty  from  which  he  expects  no  increase  of  return.  It  was  an 
astute  contract  agent  who  hit  upon  the  scheme  of  getting  the 
tenant's  agreement  to  pay  from  50  cents  to  $1  more  per  month, 
provided  the  landlord  would  wire  the  premises.  With  this  offer 
cheerfully  acquiesced  in,  the  central  station  could  approach  the 
owner,  showing  him  that  the  $6  to  $12  yearly  increase  in  rental 
allowed  liberal  interest  on  the  small  investment  involved  in  the 
wiring,  besides  leaving  a  surplus  to  retire  the  principal  in  the 
course  of  a  few  years.  The  property  was  thus  left  with  a  permanent 
improvement,  worth  as  a  real  estate  increment  several  times  the 
actual  outlay,  although  acquired  at  no  expense  whatever  to  the 
owner. — Electrical  World, 

That  Abominable  Habit. — At  the  Bradford  City  Police 

Court  on  Tuesday  last  week,  Ben  Dickinson,  of  482,  Rooley  Lane, 
Bradford,  was  summoned  for  spitting  on  a  tramcar.  Another 
passpnger  alleged  that  the  defendant  caused  him  annoyance  through 
spitting  on  the  floor,  and  upon  hisremonstrating  with  the  defendant 
and  drawing  his  attention  to  the  by-laws  of  the  Corporation  he 
became  very  abusive.  The  defendant  denied  that  he  had  been 
spitting  on  the  car,  but  the  conductor  of  the  car  stated  that  he  saw 
marks  of  spiffing  on  the  floor  by  the  defendant,  and  upon  this  a 
fine  of  5s.,  including  costs,  was  imposed.  It  was  once  the  c'istom 
to  put  up  a  notice  in  American  tramcars  to  the  effect  that  "  Those 
who  expect  to  rate  as  gentlemen  must  not  expectorate  on  the 
floor,"  and  that  "  Passengers  are  requested  not  to  spit ;  gentlemen 
won't  I  "  Whether  it  be  by  pleasantries  such  as  these  or  by  the 
strong  hand  tramway  authorities  do  well  to  try  to  stamp  out  this 
disgusting  and  dangerous  habit. 

Institution  IVote. — Victorian  Institute  of  Elec- 
trical Engineers. — At  the  meeting  of  this  Institute  held 
at  Melbourne  on  June  26th,  two  10-minute  papers  were 
read  as  follows  :— "  Tests  on  Fire-Resisting  Materials,"  by  Mr. 
Noel  Murray  ;  "  Historical  Electrical  Progress  in  Victoria,"  by  Mr. 
F.  W.  Chambers.  Mr.  W.  J.  Newbigin  also  delivered  his  Presi- 
dential address. 

The  Holidays. — The  British  Thomson-Houston  Co.'s 
Works  at  Rugby  will  be  closed  from  to-night  until  Tuetday 
morning,  August  12th.  The  office  staff"  will  be  in  attendance  as 
usual. 

Inquiries. — Makers  of  electrically-heated  case-hardening 
plants  are  asked  for. 
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Edncational   Xotcs.— City  axd   GriLDS  of   LoxnoN 

Institute. — The  Council  of  the  City  and  GuildH'of  London  Insti- 
tute has  awarded  the  diploma  of  "  AsHOciate  of  the  Institnte  "  to 
the  following  matriculated  third-year  students  who  have  completed 
a  full  course  of  instruction  in  electrical  engineering  ;— E.  A. 
Richards  (Siemens  Memorial  Medal),  R.  S.  11.  Biuldinjr  (Siemens 
Memorial  Medal).  D.  Dunham,  G.  J.  Websdale,  D.  H.  Linsley,  N.  H. 
Barker,  U.  fiinerh,  L.  B.  Hoheen.  L.  G.  Lloyd.  H.  B.  Lee.  A.  G.  C, 
Holroyde,  V.  II.  (J.  Parker,  J.  C.  Ettaer.  R.  C.  Wrinch.  J.  P.  Clifton, 
H.  A.  Denieon.  W.  Ryley.  N.  D.  Edingborough,  A.  H.  Ilall.  P. 
Jackson.  II.  Singh  Siddhii. 

An  announcement  respecting  the  electrical  engineering  courses 
at  the  University  College,  Nottingham,  for  next  session,  appears  in 
our  advertisement  pages. 

The    Extraction    of  Atmospheric    IVitroj:eD. — The 

International  Nitrogen  Co.,  of  Wiesbaden,  and  the  Nitric  Acid  Co., 
of  Cologne,  have  disposed  of  their  patents  relating  to  the  extraction 
of  nitrogen  from  the  atmosphere  to  the  Electrochemical  Industry 
Co.,  of  Wiesbaden  and  Cologne.  The  former  two  companies  have 
hitherto  carried  on  works  for  the  production  of  nitric  acid  at 
Patsch,  near  Innsbrii-k,  where  the  local  supply  company  furnished 
to  them  about  70  000,000  KW.-hours  per  annum  at  an  exceptionally 
low  price.  As  now  taken  over  by  the  Electrochemical  Industry  Co  . 
the  Patfch  works  is  to  be  used  for  the  manufacture  of  calcium 
carbide  and  cyanamide,  the  plan^to  be  capable  of  producing  8,0o(» 
tons  per  annum.  Since  this  announcement  was  made  in  the  second 
week  of  July,  the  International  Nitrogen  Co.  has  published  its 
accounts  for  1912  showing  a  loss  of  £4,700,  and  increasing  the 
deficiency  to  £  J:?,000.  This  fact  probably  explains  the  transfer  of 
the  undertaking  to  the  company  in  question. 

Electrical  Ana'Sthesia. — The  system  of  producing 
local  atiu'sthesia  with  the  electric  current,  devised  by  Prof.  Leduc 
some  years  ago.  has  been  developed  and  made  suitable  for  ordinary 
applications.  The  apparatus  was  demonstrated  last  week  at  the 
laboratories  of  Messrs.  W,  Watson  &  Sons,  Ltd.,  London. 

Rifle  IMatoh. — On  July  24th,  the  Siemens  Dalston 
Works  Miniature  Rifle  Club  tried  conclusions  with  the  Poplar 
Electricity  Works'  team,  who  are  members  of  the  Electrical  League, 
the  result  being  a  win  for  the  Siemens  team.  The  average  score 
of  the  "drawn  wires"  was  !».">"5  out  of  a  possible  100.  Mr.  Horace 
Bowden  opened  the  shoot  for  Poplar  and  scored  many  bulls.  The 
match  was  keenly  contested,  and  a  return  match  will  be  arranged. 


OUR    PERSONAL    COLUMN. 

The  JEditorg  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  mofements. 


Central  Station  OflRcials. — The  Leicester  T.C.  decided 

on  Tuesday  to  increase  the  salary  of  Mb.  T.  R.  Smith,  chief 
electrical  engineer,  from  £600  a  year  to  £700  with  two  further 
annual  increments  of  £100  eaofc. 

The  Erith  U  D.C.  has  appointed  Mr.  Lionel  H.  Satnob, 
general  assistapt  at  the  electricity  works,  to  succeed  Mr.  R.  N. 
Mayne  as  chief  a^^sistant  electrical  engineer  at  £li'>0  per  annum, 
rising  by  £20  a  year  to  £200,  which  is  to  be  the  maximum. 

Mk.  James  J.  Murphy  has  been  appointed  electrical  installation 
inspector  under  the  municipal  council  at  Shanghai,  China.  Prior  to 
his  departure  for  Shanghai,  Mr.  Murphy  was  presented  with  a 
dressing  ca?e  by  his  friends  at  Ebbw  Vale. 

Mr.  F.  Selley,  first-class  assistant  mains  superintendent  to  the 
Marylebone  undertaking,  is  to  be  promoted  to  chief  assistant,  at  a 
salary  of  five  guineas  per  week. 

Mr.  H.  a,  Habdino,  assistant  mains  engineer  to  the  Metropolitan 
Electric  Supply  Co.,  Ltd.,  London,  and  formerly  assistant  electrical 
engineer  to  the  Acton  Council,  has  been  appointed  electrical 
enginer  to  the  Bognor  undertaking,  under  the  Bognor  Gas  Light 
and  Coke  Co.  His  address  is  now  :  Electricity  Works,  Argyle  Road, 
Bognor. 

Mr.  V.  GOULDING,  senior  shift  engineer  at  the  Heston  and  Isle- 
worth  Electricity  Works,  has  resigned  his  position  to  take  up  an 
appointment  at  the  Battersea  Electricity  Works.  Before  leaving 
Heston -Taleworth,  Mr.  Goulding  was  presented  with  a  suit  case  by 
thQ  staff,  and  the  chief  engineer,  Mr.  P.  E.  Rycroft,  voiced  their 
feelings  by  wi-hing  him  every  success  in  his  new  position. 

Mr.  R.  G.  Barlow  has  been  promoted  to  the  position  of  second 
shift  engineer  at  HfSton-Isleworth  electricity  works,  and  his  salary 
increased  to  £102  per  annum;  Mb.  A.  Sadleb,  an  improver,  has 
been  appointed  third  engineer,  at  £78. 

Mb.  J.  P.  RowELL,  switchboard  attendant  at  the  Lancaster  Cor- 
poration Electricity  Works,  has  been  appointed  charge  engineer  at 
the  Bootle  Electricity  Works.  Mr.  Rowell  is  the  third  switch- 
board attendant  from  Lancaster  who  has  obtained  a  post  elsewhere 
during  the  past  three  months.  Mr.  R.  T.  Cableton  was  appointed 
to  take  charge  of  the  plant  at  the  Winter  Gardens,  Morecambe,  in 
April,  and  Mb.  W.  G.  Coates  left  to  take  charge  of  one  of  the 
sub-stations  at  Manchester  in  May. 

General. — We  learn  with  interest  that  Mr.  E.  P. 
Babfield,  who  has  for  the  last  six  years  rendered  very  active  and 
enterprising  service  at  Dalston,  as  manager  to  the  incandescent 
Ibtnp  and  fittings  department  of  Messrs.  Siemens  Brothers  Dynamo 


Woiks,  Ltd..  will  be  leaving  that  firm  later  in  the  ye»r,  in  order  to 
take  up  an  important  position  which  be  has  accepted  with  the 
Edison  k  Swan  United  Electric  Light  Co.  Many  of  Mr.  Barfield's 
friends  in  the  electrical  indudtry  will  recall  that  it  wae  with  the 
EdiHwan  Co.  that  he  wa«  crnnectf d  at  the  outett  of  his  career.  Mr. 
Barfield  has  witnessed  very  large  developments  at  Dalston  daring 
the  period  named  above,  and  progresfive  achemea  are  still  in  hand. 
He  has  done  a  great  deal  to  cultivate  the  social  side  of  life,  which 
means  so  much  in  connection  with  an  industry  of  thia  character.  We 
understand  that  he  will  not  actually  be  leaving  the  Dalston  works 
for  some  little  time. 

Pkof.  Wm.  A.  Bo.vE,  D.8c.,  Ph.D.,  F  B.8  ,  Profeseor  of  Chemical 
Technology,  of  the  Imperial  College  of  Technology,  inventor  of  the 
Bonecourt  system  of  flameleas  incandescent  surface  combustion,  and 
technical  adviser  to  Bonecourt  Surface  Combustion,  Ltd  .  has  been 
awarded  by  the  Franklin  Institute  of  Philadelphia,  ''..S  A.,  its 
Howard  N.  Potts  gold  medal  for  distinguished  work  in  Scipure  or 
the  M  >chanic  Arts,  in  recognition  of  his  work  on  "Surfi 
bustion,"  upon  which  subject  he  gave  a  lecture  before  the  : 
on  October  :'.Oth,  1911. 

The  marriage  has  taken  place  at  All  Saints  Church,  8t.  John's 
Wood,  of  Mb.  EBNE.ST  Sydney  Helbtley,  M.I  E.E.,  and  Miss 
Ena  Mary  Dent,  daughter  of  the  late  Mr.  Arthur  Douglas  Dent,  and 
of  Mrs.  E.  L.  Swatman,  of  Sutton,  Sur-ey. 

Mk.  a.  a.  Collie  has  severed  his  connection  with  the  .Sterlingr 
Telephone  and  Electric  Co..  Ltd.,  and  joined  the  engineering  staff  of 
Marconi's  Wireless  Telegraph  Co.,  Ltd.  (Betulander  Automatic 
Telephone  system). 

Will  — We  read  in  the  7Vw^.*  that  the  late  Mr.  .Jame.s 
Watts  Coubtenay  left  estate  of  the  gross  value  of  £fin.>'.'r2  :  net 
personalty,  £71,064. 


NEW    COMPANIES    REGISTERED 


Central  Argentine  Light  and  Poiver  Co.,  Ltd.  (13' .216).— 

Registered  July  21st,  by  Charles  Humphries  4  Co.,  17-i8,  Basirgball  Street, 
E.G.  Capital,  jEIOO.OOO  in  £1  shares.  Objscts:  To  generate,  develop  and 
accumulate  electrical  powfr  at  the  Falls  on  the  San  Juan  Kiver,  Province  of 
San  Juan,  Argentine  Republic,  and  elsewhere,  to  carry  on  the  business  of  an 
electric  light,  power  and  supply  company,  and  to  adopt  an  agreement  with 
the  Isla  Syndicate,  Ltd.  The  signatories  iwith  one  share  each)  are  :-C.  \V. 
Pearson,  3,  London  Wall  Buildicgs,  E.G.  company  secretary  ;  H.  WillinbrtKk, 
64,  Hamilton  Road,  Highbury  Park,  N.,  registrar;  R.  A.  Cooke,  31,  Lorbe 
Road,  Stroud  Green,  N.,  clerk  ;  G.  B.  Winby,  7,  Lawn  Crescent,  Kew  Gardens, 
S.W,,  clerk  ;  H.  Read  Smith,  3,  London  Wall  Buildings,  E.G.,  chartered 
secretary  ■  H.  J.  Licford,  :i,  London  Wall  Buildings,  EC  ,  company  secretary, 
A.  J.  H.  Angler,  121,  St.  Mary's  Road,  Ilford,  shorthand  writer.  Minimum 
cash  subscription,  10  shares  ;  the  directors  are  to  number  not  less  than  three 
or  more  than  seven  ;  no  persons  had  ccnsented  to  act  as  directors  to  July  19th. 
Qualification,  £250  ;  remuneration,  £200  each  per  annum  icbaiiman,' £25' ); 
secretary,  H.  Read  Smith.    Registered  ofRce,  3,  London  Wall  Baitdings,  E.G. 

C.  R.  Construction  Co.,  Ltd.  (130,287).— This  company  was 
registered  on  July  24th,  with  a  capital  £25,0C0  in  1,000  "A"  ordinary  shaies 
of  £1  each  and  80,000  "B  "  ordinary  shares  of  Is.  each,  to  carry  on  the  buji- 
ness  of  constructors  of  public  works  and  conveniences  inclading  railways  and 
tramways  in  Argentina  or  elsewhere,  ard  to  adopt  an  agreement  the  parties 
to  which  are  not  named.  The  subscribers  (with  one  ordinary  "  A  "  share 
each)  are  :— P.  G.  Thursson,  .33,  Fordel  Road,  Catford,  S.E.,  solicitors'  managing 
clerk;  W.  H.  White,  48,  Hiberoia  Road,  Houns  ow,  clerk.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  fire  :  tho 
subscribers  are  to  appoint  the  first.  Registered  by  Smiles  .!c  C^.,  15,  Bedford 
Row,  W.G. 

Ligliting  Press    Syndicate,   Ltd.   (130,.S28)— This  company 

was  registered  on  July  25th,  with  a  capital  of  £400  in  £1  shares,  to  establish, 
print  and  publish  the  Lighiitiii  Jotimnl  and  ingin'tr.  The  subscribers  i  with 
one  share  each)  are  :— A.  W.  Hobinson,  116,  Gharing  Cross  Road,  W.C,  elec- 
trical engineer;  A.  J.  Greenly,  116,  Charing  Cross  Road,  W.C.,  journalist. 
Private  company.  The  numbe-  of  directors  is  not  to  be  less  than  two  or  more 
than  three;  the  first  are  A.  ".v.  Robinson,  A.  J.  Greenly  and  W.  Riggs ; 
remuneration,  £25  per  annum,  divisible.  Registered  by  Dona'd  8.  Ball,  167, 
Strand,  W.C. 

British    Ijungstrom    Turbine   Co.,    Ltd.    (130,.=»12).— This 

company  was  registered  on  July  25ili,  with  a  capital  of  £2,'^,000  in  lOs.  shares, 
to  carry  on  the  business  irdicated  by  the  title,  and  to  adopt  agreements  (1) 
with  the  Aktiebolaget  Ljiingstroms  Angturbin  and  Wm.  Beardmore  4  Co  , 
Ltd.,  and  (2)  with  Mr.  R.  S.  Portheim.  "The  subscribers  (with  one  share  each) 
are  :— G.  J.  Lunn,  17,  Townsend  Road,  South  Tottenham,  clerk  :  A.  Hawthorn, 
84,  Marlowe  Buildings,  Calvert  Afenue,  Shoreditch,  clerk.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  three  ;  the 
subscribers  are  to  to  appoint  the  first;  qualiflc"lion,  £1,000  ;  remnnermtiop. 
£100  each  per  annum  and  a  percentage  of  the  profits.  Registered  by  Nichol- 
son, Graham  &  Jonesr  24,  Coleman  Street,  E,C. 

Abcnr,  Ltd.  (130,2()2\ — This  company  was  registered  on  July 
23rd,  with  a  capital  of  £5,000  in  £1  shares,  to  manufacture  and  sell  carbide  of 
calciam  and  other  similar  products,  Ac,  to  acquire  any  invention  relating  to 
electricity,  electro-chemicils  and  other  electro  products.  ..c.  The  subscribers 
(wl»h  one  sha-e  each)  are  :—C.  Bingham,  11  Queen  Victoria  Street,  E.G., 
merchant;  M.  H.  Thorp,  Penshurst,  Sheridan  Road,  Merton  Park,  articled 
cltsrK.  Private  company.  The  number  of  directors  is  not  to  be  less  than  two 
or  more  than  seven ;  the  sabsoribers  are  to  appoint  the  first  three  :  remurerm- 
tion  as  fixed  by  the  company.  Registered  oflflce.  Room  223,  «t  11,  Qaeea 
Victoria  Street,  E.G. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Tenner  Time  Switches,  Ltd. — A  memorandum  of  satisfaction 

to  the  further  extent  of  £500  on  Juiy  1st,  1918,  of  dibentnre  dated  July  lOtU, 
1911,  securing  £5,000,  has  been  filed.    (Previously  p»id  otT  £500.) 

Harvey  Electro-Chemical  Co.,  Ltd.  —  Debenture  dated  July 

9th,    1918,    to   secure  £1,000,  charged    on    the    company's  uncalled  capital. 
Holder  :  A.  F.  Forster,  28,  Lincoln's  Inn  Fields,  W.G. 
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James  Keith   &  Blackman  Co.,  Ltd.— Issue  on  July   2l8t, 

1913,  of  i'lOO  debentures,  part  of  a  aeries  of  which  partloulara  have  already 
been  flled. 

Koason  Mnmifactiiring'  Co.,  Ltd.— A  memorandum  of  satis- 
faction to  the  further  extent  of  £300  on  December  Ist,  1912,  of  mortgage 
dated  May  1st,  under  an  agreement  dated  January  15th,  1900,  securing  jE1,200. 

»    Babeock  &    Wilcox,   Ltd.  (6,\80B).— Capital,    £1.7r.(>,000    in 

100  000  pref.  and  l.filiJ.OOO  ord.  shares  of  £1  each.  Return  dated  May  8th,  filed 
June  21st,  1913.  All  shares  taken  up  :  £860,000  paid  on  ;U)0,000  ord. ;  £1,400,000 
considered  as  paid  on  100,000  preft  and  1,100,000  ord.  Mortgages  and  charges: 
Nil. 

Miisselbursrli  and  District  Electric  Liglit  and  Traction  Co., 

Ltd.— A  memorandum  of  satisfaction  to  the  extent  of  £500  on  July  22nd.  1913, 
of  charges  dated  November  13th,  1905,  and  May  11th,  1909,  securing  £90,000, 
has  been  tiled. 

African    Direct    Telegraph    Co.,    Ltd.    (21.89.5).  —  Capital, 

£300.000  in  £10  shares.  Return  dated  June  25ih,  1913,  23,6r0  shares  taken 
up;  £236,000  paid.     Mortgages  and  charges  :  £3,000. 

Anchor  Cable  Co.,  Ltd.  (G9,073).— Capital,  £2r)0,000  in   £10 

shares.  Return  dated  May  15th  (filed  Juno  19th,  1913).  6,500  shares  taken  up  ; 
£61,000  paid  on  6,100;  £4,000  considered  as  paid  on  400  shares.  Mortgages 
and  charges :  £50,000. 


CITY    NOTES. 


Brush  Electrical  Engineering;  Co.,  Ltd. 

The  directors"  report  for  the  year  ended  December  31st,  1912,  spates 
that  although  the  volume  of  business  has  been  maintained,  a  pro- 
portion of  the  contracts  on  which  the  company  has  been  engaged 
were  entered  into  in  previous  years  and  at  the  low  prices  which 
then  ruled.  This  circumstance,  coupled  with  the  serious  effects  of 
the  coal  strike  and  of  other  strikes  in  the  eteel  industry  which 
occurred  in  the  spring  of  the  year,  and  the  consequent  general 
advance  of  the  cost  of  materials,  have  adversely  afifected  the  years 
operations,  and  the  directors  regret  that  their  expectations  of 
improved  results  have  not  yet  been  realised.  The  largely  increased 
cost  cf  insurance  under  the  Workmen's  Compensation  Act  and 
under  the  new  National  Health  and  Unemployment  Acts  has  also 
been  an  adverse  factor.  As  proposed  in  the  last  annual  report,  a 
committee  representing  the  shareholders  and  other  interests  was 
formed  to  consider  the  schtme  of  reduction  of  capital  and  for 
raising  fresh  capital  which  had  been  prepared  by  the  directors. 
Several  conferences  took  place  between  the  directors  and  this  com- 
mittee, and  at  a  meeting  held  on  September  26th,  1912,  the  follow- 
ing resolution  was  unanimously  passed  : — 

The  Committee  having  heard  the  explanatiors  of  the  directors  and  con- 
sidered various  schemes  for  dealing  with  the  situation,  are  of  opinion  that  the 
scheme  submitted  by  the  directors  for  reduction  of  capital  and  for  raising 
additional  capital  is,  as  amended  by  the  Committee,  the  most  suitable 
proposal  for  carrying  on  the  company,  and  should  be  recommended  for 
adoption. 

An  issue  was  accordingly  made  of  £86,620  (part  of  £100,000)  prior 
lien  second  debenture  stock,  which  was  offered  to  the  first  and 
second  debenture-holders  and  to  the  preference  and  ordinary  share- 
holders. Of  this  amount,  £39,748  was  taken  up,  and  a  further 
amount  of  £11,300  was  subfequently  placed,  also  at  par,  making  a 
total  of  £51  (43  allotted.  The  scheme  for  reduction  of  the  share 
capital  to  deal  with  the  accumulated  balance  to  debit  of  the  profit 
and  loss  account,  is  delayed  pending  the  completion  of  the  accounts 
for  the  current  year.  The  company  has  acquired  a  licence  to 
manufacture  the  Ljungstiom  steam  turbine,  which  promises 
remarkable  economies  in  steam  consumption,  and  for  which  a 
large  demand  is  anticipated.  The  firet  set  of  this  type  is  now  in 
successful  operation  at  the  Willesden  power  house  of  the  North 
Metropolitan  Electric  Power  Supply  Co.  The  sum  of  £7,675  was 
expended  during  the  year  on  new  machine  tools,  for  the  purpose  of 
enlarging  the  company's  manufacturing  facilities  on  the  engineering 
side.  These  tools  were  of  types  requiring  special  construction,  and 
the  delay  thereby  involved  only  allowed  of  partial  advantage  being 
derived  from  them  during  the  period  covered  by  the  accounts.  The 
contracts  in  hand  have  been  secured  at  more  satisfactory  prices, 
and,  given  a  period  reasonably  free  from  labour  trouble.",  the 
outlook  is  now  more  favourable.  During  the  year  opportunities 
have  occurred,  and  been  utilised,  of  realising  at  a  profit  some  of  the 
securities  held  by  the  company. 


The  twenty-fourth  ordinary  general  meeting  was  held  on  Wed- 
nesday at  Electrical  Federation  Offices,  Kingsway,  W.C,  Mr.  Emil 
Garcke  presiding. 

The  Chaieman,  in  proposing  the  adoption  of  the  above  report, 
said  that  at  the  last  meeting  he  stated  that  the  progress  which 
they  were  making  towards  a  better  state  of  things,  although  slow 
was  nevertheless  very  clear  and  definite,  and  that  their  loss  on 
trading  had  been  gradually  reduced  from  £"40,000  in  1908  to  under 
£6,000  in  1911.  He  also  expressed  the  hope  that  the  accounts  for 
1912  would,  at  any  rate,  ehow  an  equilibrium  between  profits  and 
expenses,  including  all  the  debenture  interest  and  other  charges, 
and  the  directors  therefore  considered  that  the  time  was  opportune 
for  carrying  out  the  long  delayed  reorganisation  of  the  capital 
account.  The  balance-sheet  then  presented  was  made  up  with  a 
view  to  showing  what,  in  the  opinion  of  the  directors,  should  be 
the  reduction  of  capital,  and  (hey  recommended  that  a  committee 
of  shareholders  and  representatives  of  debenture-holders  should  be 
appointed  to  confer  with  the  directors  on  the  scheme  of  reorganisation 
and  on  the  position  of  the  company  generally.  All  the  gentlemen  who 
had  volunteered  to  serve  on  such  a  committee  were  accordingly 


appointed,  several  conferencRS  took  place  between  the  committee 
and   the   directors,   and,   finally,   a    resolution    was    unanimously 
adopted   in   which    the    committee   expressed    the    opinion    that 
the    scheme    submitted    by    the    directors,    as    amended    by    the 
committee,    was    the    most    suitable    proposal    for    carrying    on 
the  company.     Accordingly,    a   circular  was    issued    last  October 
to     the     shareholders     and     debenture-holders,    in     which     the 
whole  position  was  explained,  and  an  offer  was  made  of  £86,000  of 
prior  lien  participating  second  debenture  stock,  part  of  £100,000. 
The  share  and  debenture-holders  took  up  their  2)ro  rata  allotments 
to  the  extent  of  £39,743,  and  a  further   amount   of  £11,300  was 
subsequently    placed,   also    at    par,   making    a    total   of   £51,013 
allotted.    The  circular  also  stated  that  the  scheme  approved  by  the 
Committee  provided  for  the  reduction  of  the  share  capital  of  the 
company,  as  suggested  in  the  last  annual  report,  and  stated  that, 
after  the  new  stock  had  been  issued,  the  directors  would  call  extra- 
ordinary general  meetings  of  the  shareholders  to  consider,  and  if 
deemed  advisable,  to  proceed  with  the  reduction  of  capital.     Owing, 
however,  to  the  time  taken  up  by  the  negotiations  for  placing  the 
new  debenture  stock,  the  end  of  the  year   was  reached   before  the 
whole  of  the  £51,000  debenture  stock  was  allotted,  and.  therefore, 
the  directors  felt  that  it  would  be  better  to   postpone  proceeding 
with   the   application   to   the  .Courts  for  sanction   to   reduce  the 
capital.     There  was  no  object  to  be  gained  by  effecting  a  reduction 
of  capital  until  they  were  in  a   position  to  make  profits,  and  had 
the  prospect   of  being   able   to  pay   dividends  upon   the   reduced 
capital,  and  although  they  might  seem  to  be  slow  in  attaining  that 
position,  they  were  nevertheless  making  decided  progress  in  that 
direction.     Having  expressed  the  thanks  of  the  directors  to  the  Com- 
mittee of  Shareholders  for  their  help  in  placing  the  affairs  of  the 
company  on  a  better  basis,  Mr.  Garcke  said  that  dealing  with  the 
balance-sheet,  there   was  an   increase  in  the  figures  on  each  aide 
over   the   figures  of   1911    of  about  £16,400.     The  expenses  were 
about  £4,700  more  than  in  1911,  but  that  was  not  surprising,  con- 
sidering that  the  output  from  the  works  was  much  larger.     Indeed, 
the  amount  of  work  in  hand  at  the  end  of  the  year  was  larger  than 
it  had  been  for  several  years.    The  increases  in  the  expenses  applied 
to  many  of  the  heads,  but  were  not  large  in  any  of  them.     Salaries 
were  £1,326  up  ;  law  expenses  were   £356    up,  insurances    were 
£1,100  higher,  and  they  spent  £1,184   more  on  the  maintenance 
of  plant  and  buildings.     Debenture  and  other  interest  was  £l,3o0 
higher.     On    the    other    hand,  directors'  fees   were   £150  down. 
Advertising  expenses  were  £1,150  lees,  and  they  had  saved  £237 
on  their  expenses  at  the  old  "Victoria  works.     The  credit  side  of  the 
profit   and   loss   account  showed   that  the  profit  on  trading  was 
£3  867  less  than  in  the  preceding  year,  but  the  profit  on   sale  of 
shares    was   £6,519   more  than  in   the  preceding   year,   and  they 
showed  a  net  loss  for  the  year  of  £7,700  as  against  a  loss  of  £5,700 
in  1911.      He  was  very    sorry   that   their  expectations  of   being 
able     to    show   at    least    an    equilibrium   between    the  expenses 
and     the     receipts,    were    not    realised    in    the    past    year,    but 
the     result,     though     regrettable,      was    unavoidable.       Having 
referred    to     the     serious    effect    which     the    coal     strike     had 
had    on   the    business    during   the    year,    he  said    he   was    glad 
to   say    that  during   the  current   year   they   had  been  free   from 
labour   troubles  in   their  particular    busincFS,  though   there  still 
continued  to  be  a  good  deal  of  unrest  amongst  workmen  engaged 
in  the  engineering  industries.     In  their  business,  it  was  especially 
of  importance  that  they  should  be  able  to  carry  on  in  harmony 
with  their  workmen  and  without  the  harassment  of  labour  dis- 
putes.     Many    of    their    contracts    took    months,   and,   in    some 
cases,  even  years  to  finish ;  and  as  the  prices  had  to  be  fixed  at  the 
time  the  orders  were  booked,  it  was  manifestly  essential  that  they 
should  be  in  a  position  to  carry  out  those  contracts  at  the  same 
wages  as  ruled  at  the  time  they  were  entered  into,  otherwise  all 
calculations  might  be   upset,  and  business,  which  showed  a  fair 
margin  on  the  estimates,  might  end  up  on  the  wrong  side.    To 
protect  themselves  as  far  as  possible  against  those  dangers,  they 
had   latterly   endeavoured   to   make   agreements   with  the  Trades 
Union,   by   which   the  district  rates   for   the  different  classes  of 
labour  they   employed  were  settled,  to  stand  for  a  definite  period 
without  modification  up  or  down,  and  he  was  glad  to  testify  to  the 
fact  that  those  agreements,  when  made,  were  loyally  and  honour- 
ably observed  by  their  workpeople.     Speaking  generally,  the  con- 
tracts now  on  their  books  had  been  secured  at  more  favourable 
prices.      There  was  a   better   feeling    among   the  manufacturers 
engaged  in  the  industry,  and  the  tendency  which  was  so  noticeable 
a  year  back  for  competing  firms  to  take  work  at  prices  showing  the 
barest  margin  of  profit  was  gradually  disappearing.     It  was,  how- 
ever, only  right  to  point  out  that  better  prices  brought  with  them 
one  serious  drawback — he  referred  to  the  increase  of  foreign  com- 
petition.      So    long    as    home    manufacturers    were    willing     to 
accept    contracts    at     unremunerative   price?,    this    market    had 
no     attraction    for    the    foreigner,    except    in     particular    cases ' 
where    some    special    object    was    to    be   served    by   "dumping," 
but  directly  prices  stiffened  sufficiently  to  show  a  fair  profit,  the 
competition  from  abroad  became  active,  so  that  what  they  gained 
in  one  direction  they  were  liable  to  lose  in  another.      Foreign  com- 
petition in  electrical  engineering  work  was  very  real  and  serious  and 
could  not  be  measured  by  the  amount  of  the  imports  alone.     At 
previous  meetings  he  had  referred  to  their  work  as  builders  of 
turbo-generating  plant,  and  he   was  pleased   to   say  that  in  this 
department  they  had  well  maintained  their  reputation.     In  pursu- 
ance of  their  policy  to  keep  thoroughly  abreast  of  the  latest  im- 
provements in  steam  turbines  they  had  identified  themselves  with 
the  Ljungstiom  turbine.     That  was  a  Swedish  invention  which  had 
been  very  carefully  worked  out  and  tested  before  being  put  on  the 
market.     It  was  original  in  design,  strongly  protected  by  patents, 
and  promised  great  economy  in  steam  consumption,  a  feature  of 
importance  for  situations   where   coal  was  high  'n   price.      The 
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first  Bet  of  this  type— a  turbo-alternator  of  1,500  H.I',  capacity,  was 
started  to  work  a  couple  of  months  apro  at  the  Willesden  power 
house  of  the  North  Metropolitan   Electric  Supply  Co.  where  it  was 
in  succesBful  daily  operation  under  full  service  conditions.     They 
had  orders  in  hand,  and  in  immediate  prospect  for  these  machines, 
and  were  lookinpr  forward  to  a  lar^-e  demand  for  turbines  of  this 
size.     They   built  p^reat  hopes  on  the  development  of   this   new 
turbine,  for  ever  since  he  had  acted  aa  chairman  of  the  company,  he 
had   been   endeavouring  to  find  some   branch  of  manufacture  in 
which  they  could  specialise  with  a  view  to  producinp  a  standard  out- 
put.    That  was  not  ea.sy  in  the  present  condition  of  the  electrical 
industry  in  this  country,  and  he  was  very  glad,  therefore,  that  they 
were  able  to  take   up   the  manufacture  of  a  machine  which  was 
fully  protected  by  patents,  which  was  cheap  to  manufacture,  and 
which  possessed  merits  in  advance  of  other  machines  in  the  market, 
and,  moreover,  which   was  within  the  capacity  of   the   company's 
works  to  make  on  commercial  lines.     On  the  roUinu:  stock  side  they 
had,  beside  the  usual  standard  lines  of  tramcars  and  trucks,  railway 
passenger  coaches  and  wagons,  turned  out  considerable  numbers  of 
motor-omnibus  bodies  of  different  types,  principally  for  service  in 
the  Metropolitan  area.      Practically  the  whole  of  the  bodies  on  the 
blue  M  E.T.  omnibuses  on  the  London  streets  were  of  their  make. 
That  was  a  line  of  manufacture  for  which  they  were  especially  well 
equipped,  and  in  which  they  hoped  to  continue  to  do  good  business. 
The  volume  of  all  orders  secured  during  this  year  had  so  far  been 
well  maintained.     As  he  had  already  said,  they  were  getting  better 
prices,  and  concurrently  they  were  making  special  efforts  to  keep 
their  works'  expenses  down.    This  was  the  fourth  year  in  succession 
he   had  appeared  before  them   as  chairman.      When,   in  1909,  he 
accepted  the  position,    he  did  so  without  any  illusions  as  to  the 
nature  of  the  difficulties  to  be  encountered  and  the  responsibility 
of  the  position.     But  he  thought  that  it  would  be  only  for  a  year 
or  two,  for  the  purpose  of  assisting  to  carry  out  a  much  needed 
rearrangement  of  capital — he  had  no  idea  that  the  work  was  so 
uphill  and  that  progress  would  l)e  so  slow.     If  they  re-elected  him 
that  day,  he  proposed  to  hold  the  position  for  another  year,  and  if 
by  then  the  situation  had  not  materially   improved,  he  thought  it 
would    be    right     that     he     should    give     someone    with     fresh 
energies,     and     perhaps     greater      resources,      an      opportunity 
of     retrieving     the     fortunes    of     the    company.       Meanwhile, 
they   thought   it   might   be  advisable   to   try  the   experiment  of 
appointing  one  or  two  additional  directors  who  had  influences  of  a 
kind  that  would  be  useful  to  the  company  and  who  might  be  able 
to  help  to  improve  the  position.     On  that  occasion   they  proposed 
the  election  as  a  director  of  Mr.   Spagnoletti,  who  had  been  con- 
nected with  the  industry  for  many  years,  and  who  had   expressed 
his  willingness  to  lend  them  a  helping  hand. 

Mr.  B.  S.  Broadhubst,  the  managing  director,  seconded  the 
motion. 

Mb.  Marchmont  pointed  out  that  this  year,  taking  into  account 
the  profit  of  £6,519  realised  on  the  sale  of  shares,  the  company  had 
made  a  loss  of  £7,700.  That  meant  to  say  that  without  that 
profit  on  shares,  which  would  not  be  available  another  year,  they 
would  have  made  a  loss  of  £14,000.  Under  these  circumstances, 
he  asked  the  directors  what  prospect  there  was  of  the  company 
doing  better  next  year.  He  thought  the  time  had  come  when 
the  whole  position  ought  to  be  seriously  grappled  with.  If  it  was 
not  done  to-day,  it  would  have  to  be  done  next  year,  and  he  could 
see  no  good  in  putting  the  matter  off. 

Mr.  Bush  said  the  chairman  talked  about  ''  hoping  "  that  things 
would  be  better,  but  hope  would  not  make  a  business,  or  bring 
customers  or  profit.-  It  seemed  to  him  that  the  position  wanted  to 
be  tackled  in  a  very  serious  way,  for  there  was  a  business  with  a 
capital  of  about  three-quarters  of  a  million  of  money,  which  really 
showed  a  loss  of  about  £15,000.  Unless  something  was  done  soon, 
bankruptcy  stared  them  in  the  face. 

Mr.  Grey  said  he  would  like  to  know  whether  other  companies 
were  in  a  similar  position.  He  believed  that,  speaking  generally, 
electrical  engineering  companies  were  doing  fairly  well.  Of  course 
there  was  competition,  but  he  believed  that  prices  were  improving, 
and  he  should  have  thought  the  Brush  Co.  was  in  a  position  to 
compete  with  anyone  who  came  along.  He  did  not  see  what  they 
couM  do,  unless  they  wound  up. 

Mr.  Green  suggested  that  it  might  be  possible  to  amalgamate 
with  other  similar  concerns,  by  which  a  large  saving  might  be 
effected  in  administration  expenses,  and  the  closing  down  of  some  of 
the  works. 

The  Chairman,  in  reply,  said  he  did  not  wonder  that  the  share- 
holders were  dissatisfied.  It  was  exceedingly  disappointing  that 
they  should  be  doing  all  this  hard,  good,  genuine  work,  and  not 
be  able  to  show  any  result  to  the  shareholders.  The  directors 
quite  appreciated  that  they  could  not  bring  the  company  round 
simply  by  "  hoping,"  That  would  be  a  very  foolish  policy 
to  pursue,  and  the  figures  as  to  the  turnover  showed  that  they 
relied  on  something  much  more  than  bare  hopes — they  were  putting 
life  and  blood  and  tissue  into  the  concern  in  a  manner  that  very 
few  who  were  not  engaged  in  similar  businesses  could  have  any 
idea  of.  If  they  were  in  any  other  country  the  same  amount  of 
energy  that  they  were  using  would  produce  gigantic  results.  The 
Committee  which  met  the  directors  came  to  the  conclusion  that 
nothing  more  could  be  done  than  the  directors  were  doing — that 
was  to  keep  on  struggling.  That  was  all  they  could  do  except 
commit  suicide  by  going  into  bankruptcy,  and  he  did  not  see  that 
that  would  put  the  shareholders  or  the  d(  benture  -  holders 
into  any  better  position.  If  the  company  was  unsuccessful 
it  was  not  because  of  unsuccessful  management.  If  they 
were  the  only  company  manufacturing  electrical  apparatus 
in  this  country  showing  poor  results,  it  would  be  a  very 
bad  inference  indeed  that  there  was  something  wrong  with 
the  management,  but  the   facts  were  that  they  could  look  round 


amongst  the  varioofl  electrical  m&nafactarera  in  the  coantry  and 
they  would  find  evidence  of  intenw;  strnggle,  and  of  enormoiu 
effort  and  exertion  without  correoponding  reflult.  There  were  two 
or  three  companies  that  were  paying  moderate  diridend?,  bat 
nothing  whatever  in  proportion  to  the  work  they  did,  or  to  the  hi^rh 
skill  brought  to  bear,  and  the  .sacrifices  that  they  ha/l  made  in  the 
past,  but  the  large  majority  of  electrical  mf'.nufactnrinjf  buHineflBee 
in  this  country  were  no  better  than  they  were.  The  eai^geation  of 
amalgamation  was  one  that  was  worth  considering,  bat  it  was  not 
always  possible  by  putting  two  or  three  losing  ccmpaniefl  together 
to  produce  one  successful  concern. 

The  report  was  then  adopted. 

The  chairman  was  re-elected  on  the  board,  and  Mr.  Spagnoletti 
was  elected  as  a  director. 


Monter^^y   Railway,    Liirht   and    I*o\;er    Co.— The 

directors' report  for  1012,  states  that,  notwithstanding  the  unfor- 
tunate political  situation  which  continues  to  exist,  and  the  conse- 
quent general  commercial  depression  prevalent  throughout  the 
country,  the  balance  sheet  shows  a  satisfactory  increase  of  grrose 
and  net  earnings  in  all  departments.  The  financial  result  of  the 
year's  operations  are  summarised  as  follows : — Gross  income, 
$.">18,428  ;  less  interest  on  debenture  stock,  82!'2,74:s  ;  leaving 
$22.5,681.  The  dividend  on  the  preference  stock  absorbed  $2.5,000, 
the  surplus  being  consequently  g200,i;8i.  This  result,  produced 
under  unusual  condition?,  is  gratifying,  but  it  is  not  due  to  any 
general  enlargement  of  the  company's  operations,  nor  to  the  new 
business  which  naturally  follows  the  normal  increase  of  popula- 
tion and  commercial  expansion  of  a  prosperous  community.  The 
year  has  not  offered  attractive  opportunities  for  expansion  of 
operations  or  for  the  investment  of  new  capital,  beyond  expendi- 
tures necessary  to  protect  the  interests  of  the  company  under  the 
several  State  concessions.  The  directors,  however,  believe  that 
with  a  return  of  normal  commercial  conditions  throughout  the 
Republic  a  general  expansion  of  the  company's  business  wonld 
result,  with  a  corresponding  increase  of  earnings. — Financial  Time:i. 

Continental. — Fraxck. — A  new  company  has  jast  been 
formed  at  Ressons-sur-Maiz,  with  the  title  La  Societe  du  Sectenr 
Electrique  de  la  Vallce  du  Matz,  to  establish  a  small  central  electric 
lighting  station  in  the  district. 

La  Societe  des  Acieries  Electriques  dAiguebelle  is  the  name  of  a 
new  company  which  has  lately  been  formed  at  Aigue belle  (Savoy) 
with  a  capital  of  £50,000,  to  put  down  a  plant  to  utilise  the  water 
power  of  the  River  Roche  near  that  town,  and  to  equip  works  for 
the  production  of  steel  by  the  Chaplet  electrical  process. 

Russia. — A  company  is  in  course  of  formation  in  St.  Petersburg 
with  a  capital  of  1,000,000  roubles,  and  the  title  the  Baltic  Co.  of 
Electrical  Tindertakings,  for  the  establishment  of  an  electricity 
generating  station  on  the  banks  of  the  River  Aa  in  Litiande. 

Charinff  Cross,  West  End  and  City  Electricity  Sapply 

Co.,  Ltd. — The  directors  have  declared  an  interim  dividend  on  the 
ordmary  shares  of  the  West  End  undertakings  for  the  half-year 
ended  June  SOth,  1913,  at  the  rate  of  5  per  cent,  per  annum  (the 
same  as  in  1912),  carrying  forward  on  the  six  months"  trading 
£17,747  as  compared  with  £13,(il4  last  year.  Warrants  will  be 
posted  on  August  15th.  On  the  City  undertaking,  after  providing 
for  debenture  interest  and  dividend  on  the  preference  shares, 
£10,401  is  carried  forward  as  compared  with  £5.388  last  year. 

Compaiiiade  Electricidad  de  La  Provincia  de  Buenos 

Aires,  Ltd.— An  extraordinary  general  meeting  will  be  held  at 
Capel  House,  New  Broad  Street,  London,  on  Saturday,  August  2nd, 
for  the  purpose  of  passing  resolutions  increasing  the  capital 
£1,100.000  by  the  creation  of  .'",000  addition  shares  of  £  I  each, 
and  extending  the  directors'  powers  of  borrowing  and  raisirg  money 
by  £200,000  bsyond  the  limit  fixed. 

Stock  E.YChange  \Otice.— The  committee  has  ordered 
the  under-mentioned  securities  to  be  quoted  in  the  Official  List  : — 
Automatic  Telephone  Manufacturing  Co.,  Ltd.— 360,000  Ordinary  shares  o( 
.£1  each,  fully  paid,  Nos.  1  to  860,000. 

Metropolitan     Electric    Supply    Co.,    Ltd.  —  The 

directors  hr.ve  declared  an  interim  dividend  for  the  half-year  ended 
.Tune  30th  last  at  the  rate  of  4  per  cent,  per  annum,  payable 
August  13th.     This  is  the  same  rate  as  paid  in  1912. 

Calcutta   Electric  Supply  Corporation,   Ltd.— rhe 

number  of  units  delivered  to  consumers,  during  the  four  weeks 
ended  June  27th.  1913,  amounted  to  1.0.53,(88,  compared  with 
1,012,73','  units  in  the  corresponding  four  weeks  of  1912. 

Bournemouth  and  Poole  llectricity  Supply  Co, 

Ltd.— The  directors  announce  an  interim  dividend  on  the  ordinary 
shares  at  the  rate  of  5  per  cent,  per  annum,  less  tax,  for  the  past 
half-year.     The  rate  in  1912  was  the  same. 

Metropolitan  Railway  Co.— The  directors  announce  an 

interim  dividend  on  the  ordinary  stock  for  the  past  half-year  at  the 
rate  of  1 J  per  cent,  per  annum,  leaving  a  balance  of  £4,773. 

Chelsea  Electricity  Supply  Co.,  Ltd.— The  directors 

announce  an  interim  dividend  at  the  rate  of  4  per  cent,  per  annum 
less  income-tax,  on  the  ordinary  shares  for  the  half-year.  The  191- 
interim  dividend  was  at  the  same  rate, 

Westminster  Electiic  Supply  Corporation,  Ltd.— 

Interim  dividend  for  the  half- year  at  the  rate  of  10  per  cent,  per 
annum  on  the  ordinary  shares,  as  compared  with  9  per  cent,  paid  last 
year. 
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STOCKS    AND    SHARES. 


Tuesday  Evening. 

The  Stock  Exchange  markets  have  not  yet  drifted  into  their  usual 
August  condition  of  placidity.  There  is  a  fair  amount  of  business 
groing:  on — patchy,  of  course,  but  still  providing  a  certain  amount 
of  work  for  the  House  as  a  whole.  The  principal  feature  is 
activity  of  American  Rails,  reflected  in  a  mild  manner  by  some  of 
the  telegraph  shares.  Business  in  Marconis  has  fallen  away  to 
something  of  a  flicker  ;  but.  on  the  other  hand,  there  is  a  good  deal 
of  interest  in  most  of  the  Mexican  securities. 

The  Home  Railway  market  received  a  much-needed  fillip  by 
three  or  four  unexpectedly  good  dividend  announcements,  which 
came  to  counteract  the  unfavourable  effect  produced  by  the  Great 
Eastern  and  South-Easteru  declarations.  Thanks  to  this,  the 
market  recovered  its  previous  losses,  though  the  Undergrounds 
remain  dullish.  The  absence  of  accounts  and  meetings  in  respect 
of  the  first  half  of  the  year  has  placed  an  unexpected  restraint 
upon  the  public  attention  usually  paid  to  Home  Railways  during 
July  and  August :  and  most  of  the  financial  critics  are  urging 
strongly  the  desirability  of  the  companies  issuing  some  kind  of 
financial  statement  by  way  of  showing  how  they  stand,  up  to  the 
end  of  the  first  six  months. 

Metropolitan  stock  went  back  to  45^  upon  the  dividend  declara- 
tion, at  the  rate  of  1  \  per  cent.,  though  this,  as  a  matter  of  fact, 
was  equal  to  market  anticipations.  Districts  keep  about  83,  and 
no  further  changes  have  occurred  in  the  Central  London  group 
beyond  a  point  rise  in  the  Deferred  Assented  stock.  London 
United  Tramways  Debenture  stock  continues  to  droop,  and  is  now 
no  better  than  56.  This  is  due  in  some  measure  to  the  success  of 
the  'buses  over  the  trams.  As  it  was  pointed  out  a  fortnight  ago 
in  this  journal,  the  unfair  conditions  under  which  the  trams  are 
labouring,  as  compared  with  the  'bus  companies,  are  exciting  com- 
ment. Even  those  who  do  not  love  the  trams  acknowledge  that 
the  hardship  of  the  competition  may  lead  to  the  whole  question 
being  ventilated  by  local  bidies  before  long. 

Electric  Lighting  shares  are  extremely  quiescent.  The  pro- 
spectus has  been  circulated  of  theSevenoaks  and  District  Electricity 
Company,  Ltd.,  an  undertaking  with  a  capital  of  £40,000,  in  shares 
of  £1  each.  The  prospectus  states  that  a  contract  has  been 
entered  into  with  Cromptons,  Ltd.,  under  which  they  undertake 
to  erect  and  equip  the  generating  station,  to  supply  and  lay  out 
22  miles  of  feeders  and  distributing  mains,  and  to  do  other  necessary 
work,  for  the  lump  sum  of  £29,730  Is.  6d.,  payable  in  cash. 

The  activity  in  Yankees  alluded  to  above  has  cauped  rises  in 
American  Telephone  and  Telegraph  stock  and  Collateral  Trust 
bonds,  Anglo-American  Preferred.  Direct  United  States  shares. 
New  York  Telephone  bonds,  and  West  India  and  Panama  Ordinary 
shares,  the  improvements  ranging  from  ^  to  a  point.  The  rise  in 
Direct  United  States  shares  is  7s.  fid.  West  India  and  Panama 
Second  Preference  fell  i  to  9f,  and  C  jmmercial  Cable  Debenture 
is  i  down.  Great  Northern  Telegraphs  eased  oflf  to  30i,  and 
Mackays  are  a  little  lower.  In  the  Eastern  group  the  more  pacific 
news  from  China  encouraged  improvements  in  Eastern  Ord  nary, 
which  went  up  li,  and  in  Eastern  Extensions,  which  gained  |. 
Westerns  are  2s.  6d.  higher.     Globe  Preference  eased  off  to  12. 

Marconis,  as  a  group,  are  weak,  the  report  of  the  Spanish  and 
General  Company  causing  pronounced  disappointment.  The  price 
of  the  Spanish  shares  dropped  to  7a.  fid.,  being  rather  nominal  even 
at  that ;  while  Canadians  dwindled  to  8s.  6d.,  and  Americans  to 
15s.  6d.  The  parent  company's  shares  shed  5s.,  the  delay  in  the 
announcement  of  the  dividend  leading  to  uneasiness,  although  in 
explanation  of  this  it  was  rumoured  that  the  company  desired  to 
fix  up  the  new  contract  with  the  Government  before  declaring  its 
dividend  and  issuing  the  report.  The  proposed  terms  of  that  new 
contract  made  the  dull  market  rether  duller.  National  Telephone 
Deferred  inoved  languidly  between  27|  and  28^  ;  a  further  return 
of  capital  is  to  be  made  immediately. 

The  Mexican  Utility  division  fell  into  further  depression,  owing 
to  dramatic  falls  in  the  prices  of  some  of  the  country's  railroad 
bonds,  these  ranging  from  2  to  10  points  during  the  week.  In 
some  of  them  smart  recoveries  ensued,  and  thereupon  the  market 
for  the  utility  issues  firmed  up  a  little.  It  cannot  be  said,  however, 
that  there  is  any  too  much  confidence  felt  at  present  with  reference 
to  these  ;  and  on  the  week,  Mexico  Trams  show  falls  of  2  to  3 
points,  the  company's  Common  shares  having  shed  the  latter 
amount  and  standing  now  at  87?. 

Mexican  Light  and  Power  descriptions  are  steady.  Rio  Trams 
and  Sao  Paulo  Trams  have  both  risen  i,  but  Brazil  Tractions  at 
86i  are  U  down.  Anglo- Argentines  are  better,  although  the  only 
quotable  change  is  a  rise  of  i  in  the  5  per  cent.  Debenture  stock. 
Southern  Electric  of  Buenos  Ay  res  5  per  cent.  Debenture  stock 
gained  a  point  to  98.  City  of  Buenos  Ayres  Trams  roFe  to  S^V-  The 
British  Columbia  stocks  have  held  their  rises,  and  the  4  J  per  cent. 
Debenture  stock  is  ^  higher.  Canadian  General  Electric  Common 
eased  off  to  H)9.  Georgia  Light  and  Power  shares  have  been  moving 
quickly  and  erratically. 

Manufacturing  issues  show  no  special  changes,  beyond  a  rise  of 
lOs.  in  Telegraph  Constructions  to  36.  British  Westinghouse  4  per 
cent.  Debenture  is  2  points  down  ;  Henley's  Debenture  hardened 
to  101. 

The  continued  rise  in  the  price  of  copper  has  imparted  pro- 
nounced strength  to  most  of  the  Copper  Mining  shares,  the  move- 
ment in  the  metal  being  engineered  very  largely  from  New  York. 
Rubber  shares  remain  dull,  the  various  proposals  for  re-establishing 
the  price  of  the  commodity  being  at  present  too  vague  to  influence 
either  rubber  or  rubber  shares.  What  speculative  interest  exists 
just  now  is  being  devoted  mainly  to  the  steadily  rising  oil  share 
market. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumetanceB. 


Wednesday,  July  SOtH. 


CHEMICALS.  Ao. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec. 

a  Aold,  Hydrooblorio 

per  cwt. 

B/- 

•  • 

M     „     Nitrio  ••         ••         «•        •• 

22/- 

•  • 

m     „     Oxalic            

per  lb. 

•  • 

a     „     Sulphuric 

per  cwt. 

6/6 

•  • 

m  Ammoniac  Sal        

1, 

42/- 

•  • 

s  Ammonia,  Muriate  (large  crystal)  per  ton 

f29  10 

. . 

m  Bleaching  powder 

M 

£6  6 

m  Bisulphide  of  Carbon 

tf 

£18 

a  Borax .' 

,1 

f  17  10 

. . 

a  Copper  Sulphate 

*( 

£21  10 

10s.  inc. 

a  Lead,  Nitrate         

1* 

£27  10 

•  • 

a      „  '  White  Sugar 

It 

£26 

•  • 

a      „      Peroxide 

H 

£82 

•  • 

e  Methylated  Spirit 

per  gal. 

2/6 

•  • 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

Bid. 

•  • 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

•  • 

a        „       Chlorate 

per  lb. 

Bid, 

•  • 

a        „       Perchlorate 

It 

4id. 

•  • 

a  Potassium,  Cyanide  (98/l(X)  %) . , 

11 

7|d. 

(for  mining  purposes  only) 

a  Shellac         

per  cwt. 

85/- 

•  • 

«  Sulphate  of  Magnesia      .. 

per  ton 

£4  10 

•  • 

a  Sulphur,  Sublimed  Flowers 

II 

£8  10 

a        „        Recovered 

II 

£610 

•  • 

a        „         Lump 

II 

£6 

•  • 

a  Soda,  Caustic  (white  70/72  %)  . . 

11 . 

£10  5 

•  • 

a      „     Chlorate        

per  lb. 

agd. 

•  • 

a      „     Crystals         

a  Sodium  Bichromate,  casks 

per  ton 

£8  6 

•  ■ 

per  lb. 

Bd, 

•  • 

METALS,  Ac. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£95 

•  « 

b          „          Wire,  in  ton  lots 
(1  to  14  B.W.G.) 

£lil  6  8 

II 

b           ,,          Sheet,  in  ton  lots   . . 
p  Babbitt's  metal  ingots     . . 

11 

£126 

,  , 

11 

£60  to  £221 

,  , 

c  Brass  (rolled  metal  2"  to  12*  basis) 

per  lb. 

7|d. 

id,  dec. 

c      ti     Tube  (brazed) 

II 

8^d. 
7!d. 

Id.  dec. 

g     „         „     (solid  drawn) 

II 

Id. dec. 

c      „     Wire,  basis 

II 

'.li. 

Jd.  dec. 

c  Copper  Tubes  (brazed)     . , 

11 

lop. 

gd.  dec. 

c       „           „      (solid  drawn) 

II 

lOJd. 

gj.  dec. 

g       „      Bars  (best  selected) 

per  ton 

£84 

±'  I  inc. 

g       „      Sheet          

H 

£84 

£  1  inc. 

g       „      Bod 

1, 

£84 

£1  inc. 

d       „      (Electrolytic)  Bars 

II 

£66  lO 

d       „                „           Sheets     .. 

II 

£84  10 

d       n                 n           Rods 

II 

£72 

,  , 

d       „                 „           B.C.  Wire 

per  lb. 

8ia. 

,  ,  • 

/Ebonite  Rod            

>• 

4-6 

•  • 

/       „        Sheet         

M 

4/- 

,  , 

a  German  Silver  Wire 

M 

1/10 

•  • 

A  Gutta-percha,  fine 

M 

7/-  to  8/- 

,  , 

b  India-rubber,  Para  fine  . . 

H 

8/9 

Id.  dec. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

55/3 

3^d.  dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

ti 

£14 

g  Lead,  English  Pig 

M 

£21  5  to  £21  10 

inc. 

m  Manganin  Wire  No.  28  . . 

per  lb. 

6/6 

, , 

g  Mercury         

per  bofe. 

£7  5 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  8s, 

, , 

e      „                H            ••      medium 

II 

8/6  to  6/. 

•  • 

e     „               „           „      large   .. 

II 

7/6  to  11/- 

,  ^ 

o  Nickel,  sheet,  wire,  &c 

II 

8/6  to  4/6  nom 

, , 

p  Phosphor  Bronze,  plain  castings 

II 

X/1  to  ll3h 

, , 

p         „            „    rolled  bars  &  rods 

II 

1/0|  to  i/a 

•  • 

p         „           „  rolled  strip  &  sheet 

M 

l/2i  to  l/5i 

•  • 

o  Platinum       

per  oz. 

185/- 

, , 

d  Bilioium  Bronze  Wire 

per  lb. 

lOd. 

, , 

r  Steel,  Magnet,  in  bars      . . 

per  ton 

£66 

, , 

g  Tin,  Block  (English) 

II 

£184  to  £185 

£2  dec. 

n    „     Wire,  Nos.  I  tol6    . . 

per  lb. 

2/6 

•  • 

p  White  Anti-friction  Metals 

per  ton 

£50  to  £328 

,  , 

k  Zinc,  Sh't  (VlelUe  Montague  bnd.) 

H 

£25 

•• 

Qaotatlons  supplied  by— 


a  G.  Boor  i  Co. 

b  The  British  Alumlnlnm  Co.,  Ltd. 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co, 
e  F,  Wiggins  &  Sons. 
/  Indla-Bnbber,  Gntta-Peroha   and 
Telegraph  Works  Co.,  Ltd, 

f  James  &  Shakspeare, 
Bdwud  Till  *  Go, 


Boiling  ft  Lowe, 
k  Morris  Ashby,  utd, 
/  Richard  Johnson  &  Nephew 
tn  W,  T.  Glover  4  Co.,  Ltd. 
a  P.  Ormiston  &  Sons 
o  Johnson,  Matthey  ft  Co,,  LM 

r  W.  F.  Dennis  ft  Coi 


Ltd, 


Japan. — The  Tamagawa  Electric  Tramway  Co.  reports 
a  net  profit  of  £2,161  for  the  last  financial  half  year.  After  paying 
the  dividend  on  the  preference  shares  £847  is  being  carried 
forward. 

The  Tokio  Narita  Electric  Tramway  Co.  reports  a  net  profit  of 
£3,221  for  the  last  financial  year  ;  a  dividend  of  o  per  cent,  is  being 
declared. 

County  of  London  Electric  Supply  Co.,  Ltd.— The 

directors  announce  an  interim  dividend  on  the  ordinary  shares  for 
the  half-year  ended  .June  30th,  at  the  rate  of  5  per  cent,  per 
annum,  less  tax.  Last  year  the  interim  dividend  wa&  at  the  rate 
of  4  per  cent. 

National  Telephone   Co,,  Ltd.   (Lv  Ligi  idatiox). — 

It  was  announced  that  a  further  distribution,  equal  to  22  per  cent. 
(4s.  4  8d.  in  the  £),  was  to  be  made  on  Wednesday,  the  30th  ult., 
to  the  deferred  stockholders  whose  names  appeared  on  the  regfisters 
of  the  company  when  finally  closed  on  February  2.")th  last. 
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8HARE     LIST     OF     ZLKOTRIOAL     00MFAMIZ8. 


E1T9U8H   ELECTBiaTT   SUFFLT   ASD  FOWEB   C0MFA5IE8. 


MAMB, 


Bonrnemonth  ft  Poolei  Otdi    .. 

Do.    4i%Pret 

Do.    Second  6  %Pref. 

Do.    «i%Deb.Btook.. 
Brompton  A  KenBlngton,  Ord... 

Do.    T%Ooin.  Pref 

Oentnl  Bleotrlo  Bopply,  i  %\ 

Qaar.  Deb.  J 

Ohkrlng  OroBS,  West  End  ft  Olty 

Do.    <1  %  Oiun.  Pref 

Do.    •'^OUy     Undertaking") 
<i  %  Oom.  Pref.  / 

Do,         Do.  4%  Deb 

Obelsea,  Ord 

Do.    M%Deb 

Olty  of  Ijondon,  Ord 

Do,    6%0nm.  Pref 

Do.    B  %  Deb 

Do.    <i  %  Second  Deb, 
County  of  London,  Ord...        .. 

Do.    6%  Pref 

Do,    4i%Deb 

Do.    4|  %  Second  Debi 
BdmondBon'B,  Ord,         ..        , 

Do.    6%0um.  Pref,    .. 

Do.    6%  Non-Cum.  Pref.      . 

Do.    4i  %  First  Mort.  Deb,  . 
Folkestone 

Do,    6  %  Oum,  Pref,   .. 

Do,    4i  %  First  Deb.  .. 
Hcve 


Stock 

or 
Share 


10 

10 

10 

Stock 

6 

6 

100 

6 
B 

6 

100 
6 
Stock 
10 
10 
Stock 
100 
10 
10 
Btook 
Stock 
£3 
6 
6 
100 
6 
B 
100 
6 


DlTldendB 
tor 


1911 

10 
T 


B 

a 
a 

4 

B 

«i 

8 
6 
B 

<i 

6 
6 

I 

Nil 

'*i 

6 
6 
*i 
9 


1919 
6 

s* 

iS* 

7 
4 

Bt 
*J 

a 

4 

H 

4i 

9 

6 

B 

*i 

6 

6 


J' 

B 

91 


Closing 
Qaotatlons 
July  29th. 


Blse 

+  or 
Fall 


lOj-  log 
94  —  86 

94  —  97 

BJ—     4 

90  —  92 
48-     64 
94  —  97 
14J-  16 
12  -  18 

114  —118 
98  —100 
Ifg-  11* 
UJ—  111 

lOQ  —104 
98  —101 


4  —    4g  xd 

li-  n 

80  —  83 

4i-    6 

4i—    6 
90-92 

71-    8i 


+  i 


Preaent 

Tleld 

P.O. 


M  1.  d. 

6  14    8 
la    4 

la  11 

18  9 
9  7 
0    0 


4  3  6 

5  6  8 
4  14  9 

6  12  6 


4    7    0 

4  17  7 

4  12  9 

6  12  6 

4  12  4 

4    4  9 

4  10  0 
6    7  10 

6    2  2 

4    6  7 

4  9  1 
Nil 

3  8  7 

5  's  5 

6  0  0 
6    0  0 

4  17  10 
6    9  1 


NABCB, 


Kensington  ft  Koigbtsbrldge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  44  %  Deb.  .. 
London  Eleclrlo,  Ord 

Do.    8  %  Pref 

Do.  4  %  '^rst  Mort.  Deb.  . . 
Metropolitan         

Do.    4i%0nm.  Pref 

Do.    41  %  First  Mort.  Deb. . . 

Do.    Bi  %  Mort.  Deb. . . 


North  MetropoUtan  Power  Sap- 1 

Pref.) 


ply,  6  %  Mortgages  (Red 
Notting   Hill,   6  %  Non-Cam;  i 


Oxford 

St.  James'  and  Pall  MaU,  Ord. 

Do.    T%Pref 

Do.    8i%Deb 

Bonth  London,  Ord 

Do.    6  %  First  Mort,  Deb.    .. 
Sooth  Metropolitan,  7  %  Pref... 

Do,    4i  %  First  Deb.  Btook  . . 
Urban,  Ord 

Do.    6%  Cam,  Pref 

Do.    4i  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    4i%0tim.  Pre! 


Bloek 

or 
Share. 

DtTldeodt 
tor 

• 

1911. 

tnx 

1 

B 

8f 

Block 

4 

4 

Block 
8 

8 

4« 

6 

6 

6 

Btook 

4 

1    4 

6 

4 

U 

6 

4 

^  : 

Stock 

4 

I  ' 

Btook 

a 

^ 

100 

6 

6 

10 

8 

8 

6 

T} 

« 

B 

10 

lot 

6 

» 

T 

100 

84 

84 

4 

6 

M 

100 

• 

b 

1 

T 

1 

100 

»<» 

u 

£S 

Nil 

6 

9 

3 

100 

44 

44 

6 

10 

10 

6 

4 

4 

QnotatloiM 
Jaly  29th. 


90  —  88 

T4  -  78 


tsa  —  91 

96  —  9< 
77-60 

08  —101 
•4-104 

a-  B 

6i  -    71 

i-i 

96-99 
96  —  9» 

n-  n 

85  —  8b 
8—84 


PrMeol 
•for,   TM4 

rail 


Jt. 


-14 


I 


A. 
9 

0 

s 

9 
1 
0 
4 
0 
1 
6 


4  19    0 


B 
1 
8 

10 
8 
0 


17  11 
10    6 


B    2    8 

6   1   a 

4    5    B 


COLONIAL   AND   FOREIGN    ELECTRICITY   SUFFLT   A>D   POWER. 


A  lelaide,  6  %  Pref 

Calcutta,  Ord 

Uo.    6%  Pref 

Ctlgary  Power,  Ist  Mort.  Bds. 
C  madian  Qen,  El,  Oom. 

Do.    7%  Pref 

Cordoba  Lt,,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Bleo.  Lt.  and  P.  ot  Cocta  abamba, ) 

8  %  Bonds ) 

Bleo.  Bnpply  Victoria,  6  %  Ist ) 

Mort.  Deb.  j 

Bleo.  Dev.  Ontario,  6   %   Ist) 

Mort.  Bonds  J 

Kalgoorlle  Bleo,  P,  and  L.,  Ord. 

Do.    6%  Pref 

KaminlBtlqoia  Power,  B%  Q.  Bs. 
Madras,  Ord.         . .        . .        . . 

Melbonrne,  6  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bds, 
Mexican  Lt.  ft  Power,  Common 

Do.    7  %  Cam.  Pref 

Do.    6  %  iBt  Mort.  Gold  Bds. 


B 

6 

8 

B 

84 

8% 

6 

6 

6 

100 

6 

6 

$100 

7 

7 

$100 

7 

7 

1 

3 

6 

100 

5 

-5 

100 

6 

6 

100 

B 

B 

$500 

B 

6 

10/- 

Nil 

^  , 

1 

6 

6 

$600 

B 

6 

6 

Nil 

., 

100 

B 

B 

,  , 

B 

6 

$100 

4 

4^ 

$100 

7 

7 

6 

6 

6  —    5i 

6  14    8 

7  -    7i 

6  13    4 

4J-    5i 

4  15    3 

91  -  98 

6    7    6 

107  —111 

— 1 

6    6    2 

118  —123 

6  13  10 

i-     H 

6    8    1 

fSi-  95 J 

6    4    9 

90  —  92 

6  10    6 

874-  904 

5  10    6 

92  -  94 

6    6    5 

T' —        B 

Nil 

9  12    0 

994 -lOU 

+  4 

4  18    6 

11-   13 

,  , 

103  -106 

4  14    4 

74  —  77 

6    9  10 

67  -  61  xd 

6  11    2 

92  —  i.7 

7    4    4 

66  -  69 

-i 

6  13    4 

Monterey  Rly,  Light  ft  Power, ) 

6  %  Ist  Mort,  Deb.  / 

Montreal,  Lt,,  H,  and  Power   . . 

Northern,  Lt..  Power  and  Coal, ) 

6  %  Ist  Mort.  Bonds  / 

River  Plate,  Ord 

Do.    6  %  NoD-Cam.  Pref,      .. 

Do.    6  %  Deb,  Stock    . . 

Boy.  Bleo.  Co.,  Montreal,  44  %  ) 

Ist  Mort,  Deb./ 

Bhawlnigan  Water,  Capital 

Do.    6  %  Con.  l8t  Mort.  Bonds 

Do.    44%  Per,  Deb 

Toronto  Power,  44  %  Deb, 
Vera  Crns  Lt.,  P,  and  T,,  B  %  ) 
1st  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref, 
West  Kootenay  Power  and  Lt., ) 
Ul  Mort.  6  %  Gold  / 


100 

B 

$100 

9i 

$600 

6a 

Btook 

10 

10 

Do. 

6 

Do, 

B 

100 

44 

«4 

$100 

E4 

$500 

6 

Stock 
Do. 

s 

a 

100 

B 

1 

Hid. 

I7id. 

100 

8 

76  -  79  Id 

210  —330 

16  —  95 

207  —217 
102  —107 

97*-  994 

100  —103 

124  —128 
I04i  -1C64 

69  —102 

97  —100 

94-  M4 
t4-    H 
106  -106 


6    6    7 
4    1  10 


4    8  0 

B    9  1 

4  19  6 

4    8  8 

4    5  11 

4  14  0 

4    8  3 

4  10  0 

B    8  1 


5  11     1 


TELEGRAFH  AND  TELEPHONE  COMPANIES. 


A  naion  Telegraph 

Do.    B%  Deb.  Red 

A  nerioan  Telep.  ft  Teleg.,  Cap. 

Do.    CoUat,  Trnst 
A  iglo-Amerloan  Telegraph 

Do.    8%  Pref 

Do.    Def 

A  iglo  •  Portagnese   Tel.,  6  % ) 
Mort.  Deb.  / 

Chill  Telephone 

Oommerolal  Cable,  Btlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Oum,  Pref 

Direct  United  States  Cable 
Direct  W,  India  Cable, 
Reg 
Bastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Bastern  Extension  ..        .. 

Do.    4%  Deb 

Bast  and  S.  Africa  Tel,  4  % ) 
Ml,  Db,  Maaritias  Sab./ 
Olobe  Telegraph  and  Trust 

Do.    6%  Pref 

Sreat  Northern  Telegraph       . . 
Indo-Boropean  Telegraph 
Maokay  Companies  Common  . . 

Do.    4%  Oom.  Pref 

Maroonl's  Wireless  Telegraph 

Do,    1,%  Oom,  Partlo,  Pref, 


.w 


10 

4 

44+ 

stock 

B 

6 

$100 

8 

8 

$1000 

4 

4 

Stock 

B 

8 

Do. 

6 

R 

Do. 

80/- 

30/- 

100 

6 

6 

6 

7 

8 

Btook 

4 

4 

10 

6 

6 

10 

10 

10 

6 

4 

4t 

6 

10 

10 

10 

6 

4 

100 

«4 

44 

Stock 

7 

7t 

Do. 

B4 

84 

Do, 

4 

4 

10 

7 

7 

Btook 

4 

4 

96 

4 

4 

10 

6 

6t 

10 

6 

6 

10 

18 

20 

95 

13 

13 

$100 

5 

6 

$100 

4 

4 

1 

20 

1 

17 

CX-    78 
934-  9fA 

130  -183' 
904  -  924 
60  —  63  xd 

1C8  — lOJ 
9?i-  S3J 

104  —106 

7,''<.-  m 

62J-  84i 
8A—  94 

151-  163 
Si—  8i 
63-  71 

ea-  7? 

98  —100 

126  —129 
74  —  76  xd 
92  —  94 
12  —  12i 
U2  —  94 

99  —101 

108-  in 

111—  12i 
?94-  31 A 
55  —  57" 
79  —  81 
66  —  70 
H  -   34 

n-  3 


-n 

+  4 


+  14 

+  4 

+  1 


-  4 
-4 

-ii 

-'i 


6  2 

6  4 
6  0 
4  6 
4  15 


6  10  1 

6    6  4 

4  15  8 

5  2  6 

4  14  8 

6  6  4 
6  19  4 

5  6  8 

6  18  0 

5  12  3 

4  10  0 

6  8  6 
4  12  1 
4    6  1 

6  10  2 

4    5  1 


3  19 

8 
18 

7 
14 

3 
14 
14 
13 


Monte  Video  Telephone,  Ord, . . 

Do,    5%  Pref 

New  York  Telep,,  4i% Gen.  Bnds. 
Oriental  Telep,  ana  Eleo. 

Do,    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  %  ) 
Quar.  Debs.  / 

Renter's       

Submarine  Cables  Trast 
Telephone  Co.  of  Egyyl,  44  %  \ 
Deb.  Red,  J 
United  River  Plate  Telephone 

Do,    u%  Cum,  Pref 

West  Coast  of  America  .. 

Do.     4   %   Debs,,  1   .0     ,600) 
guar,  by  Bras.  Sub.  Tel.  J 
West  India  and  Panama  Teleg. 

Do,    6  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  2nd  Pref, 

Do.    6%  Debs 

Western  Telegraph,  Ltd,  .. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 
1 

100 
1 
1 
Btook 

Do. 

10 
Cert. 

Stock 

6 

S 

94 

100 

10 

10 

10 
100 

10 
stock 
$1000 


8 

6 
44 

8 
6 
4 


10 
6 

44 

8 
6 
94 
4 

I' 

6 

6 

7 

4 

44 


at 

6 

10** 
6 
4 


10 
8 

44 

81 
B 


8 

B 

7» 

4 

44 


1  —    li 
}- 
885'- 

m-  m 
'»-  li 

co-i  -  8*4 
K  —  96 

SI-  n 

124  —127 

95-97 

64-    7 
6—54 

lA-  ir^ 

93  —  S6 

H"-  *»"« 

94-  10 

95-  H 
99  —10 1 
l-U-  18 
:)04  -  924 
W  —  93 


-  J 


6 
14 

10 

8 

16 

10 


4    18 

10    6  3 

«  14  6 

4  19  9 

6  14  4 

4  a  0 

4    3  4 

I  4    1  8 

I  4  17  6 

;  6    0  0 
6    16 

4  19  0 

6    7  8 

4    6  6 

4  16  9 


*  Unless  otherwise  stated,  all  shares  are  fully  paid.  a  Paid  in  deferred  interest  warrants.  f  Interim  Dividend. 


Bs.  In  Funded  Dividend  Certs. 


COKriNDED    ON    NEXT    PAGE. 
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SHARE    LIST    OF    ELECTRICAL    OOMFANIES.-«:i>»^in»«<2.) 

ELECTBIC   RAILWAYS   AND   TBAMWAYS.— HOBO. 


NAME. 


Bath  TramB.  Pret.  Ord 

Do.    6%Pref 

Do.    4i%  Deb 

Brit.  Bleo.  Trao.,  8  %  Pref.     . . 

DOi        Do.    •      Deferred 

Do.       Do.  6%Cum.Pr'f 

Do.  7  %  Non-Cum,  Pr'f. 

Do.  5  %  Perp.  Deb.      . . 

Do.  4i  %  and  Deb. 

Central   Liondon  RaHway,  Ord. 

Do.    Gtd.  Assented     .. 

Do.    Pre^.  

Do.    Gtd.  Assented     .. 

Do.    Def 

Do.    Gtd.  Assented     . . 

Do.    4  %  Deb 

City  ft  8.  LiondoD,  6  %  Pref.,  1891 

Do.        Do.         1896    .. 

Do.         Do.         1901    .. 

Do.         Do.         1908    .. 

Do.    4%  Deb 

Great  Northern  A  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

8le  of  Tbanet  Trams,  6%  Pref. 

Do.    4%  Deb 

Tjancashire  United,  6  %  Deb.  . . 
London  and  Suburban,  Ord.     . . 

Do.         Do.      5%  Cum.  Pref. 

Do.         Do.      44  %  1st.  Deb. 


Btook 

DlTidends 

or 
Share. 

♦or 

* 

1911. 

1912. 

1 

Nil 

Nil 

1 

6 

6 

100 

44 

*i 

100 

•  • 

•  • 

100 

•  • 

•  • 

100 

6 

6 

100 

,  , 

3 

100 

R 

6 

100 

<4 

44 

100 

3 

3 

100 

100 

4 

4 

100 

100 

2 

2 

100 

100 

4 

4 

100 

6 

B 

1(10 

6 

6 

100 

6 

6 

lOU 

6 

6 

100 

4 

4 

10 

Nil 

Nil 

1 

6 

6\ 

100 
6 

a 

44 
24 

100 

4 

4 

100 

6 

6 

1 

, , 

1 

. 

100 

44 

OloBlng 

Rise 

Present 

Qnotations 

+  or 

Tleld 

July  2»th. 

Fall 

P.O. 
£  B.  d. 

A-    A 

Nil 
6    3    0 

§5  -  7? 

6  17    0 

8—10 

•  • 

34-    54 

,  , 

78  -  81 

7    8    2 

38  —  41 

7    6    4 

90  —  83 

B    7    B 

73  —  77 

6  17    0 

75  —  77 

3  IB    0 

80  —  82 

4  18    9 

80  —  82 

4  17    7 

82  —  84 

4  16    3 

7fi  —  77 

a  12    0 

78  —  80 

+ 

6    0    0 

b7  -  99  xd 

4    0  10 

101  -103 

4  17    1 

100  —109 

4  18    0 

99  -109 

4  18    0 

99  —102 

4  18    0 

92  —  94 

4    6    1 

24-    23 

Nil 

^-   Sft 

7  13    7 

M  —  73 

6    8    3 

24-    28 

4  16    3 

73  —  78 

6    2    7 

76  -  78 

6    8    2 

9                    13 

li-  % 

•• 

65  -  75 

6    0    0 

NAME. 


Condon  Eleo.  Rallw'yB,4  %  Deb. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Hallway  Oonsol. . . 

Do.    Sarnlns  Lands    . . 

Do,    84%  Deb 

Do.    si  %  Pref 

Do.    84%  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    . . 

Do.    44%  First  Pref 

Do.    84  %atd 

Metro.  Eleo.  Trams,  44  %  Deb. 

Do.    5%  Deb.    .. 
Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground    Bleo,    Railways 

Do.    "A" 

Do.    6%  First  Cam.  Inc.  Deb 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    4i  %  Deb 


Stock 

Dividends 

or 
Share. 

for 

* 

1911. 

i9ia. 

100 

4 

100 

4 

4 

100 

Ij 

i| 

100 

a| 

a 

100 

a 

a 

100 

8, 

a 

100 

8 

» 

100 

Ni 

Ni 

100 

6 

6 

100 

4 

4 

100 

4 

4 

100 
100 

8. 

S 

100 

44 

44 

100 

6 

fi 

1 

44 

3* 

1 

6 

b 

100 

4 

«4 

1 

,  , 

100 

•  ■ 

4 

10 

,  , 

•  • 

1/- 

100 

4, 
1< 

6 

100 

NI 

44 

100 

8 

6  + 

6 

,  , 

,  , 

6 

8f 

100 

44 

44 

Closing 

Rise 

QnotatlonB 

+  or 

July  29th. 

Fall 

91  —  93 

64  —  58 

-2 

45i-  4.51 

-4 

61  -  63 

83  —  86  zd 

,, 

88  -  85 

78  —  80 

,  , 

82|-  381     . 

136  -139 

a  , 

92  -  94 

,  , 

95  —  97 

,  , 

83  —  85 

,  , 

75-77 

,  , 

81-88 

,  , 

914-  94* 

,, 

A—    44 

,• 

8^=81^ 

•  . 

,  , 

8-     1 

,, 

63  -  68 

,  , 

81-     38 

•  • 

a-    4 

.  . 

109  -111 

+  1 

98  -100 

90  -  91 

+  4 

i-     S 

8"!'-  I' 

Present 

Tield 

p.o. 


«   8.   d. 

4  6  0 
6  16  7 
8  11  0 
4  7  4 
4  2 
4  2 
4  6 
Nil 
4  6 
4  5 
4  a 
6    6  11 

4  10  11 

5  2    3 

6  6  10 


7  5  6 
5    6  0 

8  0  0 

5  17  8 
Nil 
Nil 

6  8  1 
4  10  0 
6  11  10 

Nil 

3  18  8 

6    6  0 


ELECTBICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref,     .. 

Do.    and  Pref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6  %  Deb 

Auckland  Trams,  6%  Deb. 
Bombay  Eleo.  8.  it,  Trama,  Pret. 

Do.    44%  Deb 

Do.    6%  and  Deb 

Brazilian  Traction  Light   and  1 
Power  / 
Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Do.    44%  Deb 

B.  Columbia  Eleo.  Rly.,  Def.    .. 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    4t  %  Ist  Mort.  Deb. 

Dq.    44  %  VancouTer  Deb,   . . 

Do.    4|%  Con.  Deb 

Calcutta  Trams,  Ord,      ..        .. 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  BnenoB  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  ft  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Ealgoorlle  Elec.  Trams  ..        .. 

Do.    6%ADeb 

Do.    6%BDeb, 


6 
B 

IS 

El 

100 

4 

4 

100 

44 

44 

100 

6 

B 

100 

B 

B 

10 

6 

6 

100 

44 

44 

100 

B 

6 

$100 

.. 

6t 

6 

8 

8 

6 

B 

6 

100 

44 

44 

100 

8 

8f 

100 

6 

6 

100 

B 

B 

40 

^ 

4 

100 

^ 

4 

100 

4? 

4 

B 

7 

6 

B 

B 

B 

100 

1 

n 

? 

B 

B 

Bt 

100 

4 

4 

100 

6 

6 

$1000 

6 

6 

1 

Nil 

,  , 

100 

6 

B 

100 

6 

8 

6 

6  10    0 

4rV, 

,, 

6    3  11 

92  i 

,  , 

4    6    6 

964 

,  , 

4  18    3 

984 

+  4 

6    1    6 

101 

4  19    0 

114 

^  , 

6    4    4 

96 

,  , 

4  13    9 

99 

5    1    0 

874 

+  14 

6  17    2 

7i 

.. 

6    8    6 

H 

•  ■ 

4    8  11 

100 

,  , 

4  10    0 

128 

,  , 

6    6    0 

117 

+  1 

5    2    7 

1054  xd 

4  14    9 

103 

,  , 

4    7    5 

■102  xd 

,  , 

4    8    8 

974 

+  4 

4    7    2 

64 

6  14    8 

l^ 

,  , 

4  18    9 

4  11    6 

^ 

,  , 

6    8    1 

6,"^ 

+  t'r 

4    9  11 

97 

4    2    6 

944 

•  • 

B    5  10 

984 

,  , 

5    1    6 

A 

•  • 

Nil 

90 

,  , 

B  11    1 

86 

•  • 

La  Plata  Eleo.  Trms,  Ord, 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord.         . . 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec,  Tr.  6%  Cum.  Pref. 
,,  Elec.  Tr.  (itfiM),  Deb.  .. 
ManaoB  Trams  &  Lt,,  1st  Deb. , . 
Manila  Elec.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Qen.  Con.  B  %  Bonds    . . 

Do.    6%  Bonds 

Para  Elec,  Rlys.  ft  Lt.,  Ord.    .. 

Do.    6%  Pref 

Do.    6%  Ist  Deb 

Perth  (W.A.)  Elec,  Tr.,  Ord.    .. 
Rangoon  El.  Tr,  ft  Sup.,  Pref. . . 

Do.    44  %  Ist  Deb 

Rlode  Janeiro  Trams,  Ist  Mort. ) 
6  %  Bonds  j 

Do.  B%  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P. ) 
6  %  Ist  Deb.  / 
Singapore  Trams,  B  %  Deb.  . . 
Southern  El.  Tr.  B.A.,'B  %  Deb. 
Un.  Bleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%^l8tDeb 

Winnipeg  Bleo,  Rly,,  44  %  Deb. 


1 

Nil 

1 

6 

,  , 

1 

6 

44d, 

1 

6 

6 

100 

B 

B 

5 

6 

100 

6 

6 

100 

6 

B 

$1000 

6 

B 

$100 

7 

7i 

,  , 

B 

6 

100 

6 

6 

6 

10 

10 

B 

6 

6 

100 

B 

B 

1 

6 

64 

B 

6 

e 

100 

44 

4i 

•  , 

6 

B 

100 

B 

B 

$600 

B 

6 

100 

B 

B 

100 

B 

B 

B 

7 

7 

B 

6 

6 

100 

B 

B 

100 

44 

44 

4f-   4J 

ii —  ^^ 

1^ —  1I4 

1  i| 

91  —  96 

n-  5i 

101  —103 

864-  8^4 

-i 

99  —  101 

, , 

86  -  89  xd 

-3 

87  —  90 

-2 

85  —  88 

-2 

6-    t4 

48-    5 

98  -100 

14-  li 

5—64 

95  -  97 

984-1004 

+14 

92  -  94 

+  4 

994  -  1014 

+  4 

65  —  89 

+  4 

97  —  99 

•  • 

4j-     4J 

,  , 

4;-    54 

97  -100 

«  , 

984-1014 

•  • 

6  16 

7 

6 


13  10 
0    0 


5  0  0 
4    0  0 

6  9  1 
4  12  9 

4  19  6 

6    6  5 

4  18  6 


5  12  4 

6  1  0 

7  8  7 

5  17  1 

6  0  0 
4    8  9 


MANUFACTURINe  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcock  ft  WUcoz  ..        .. 

Do.    Pref.  

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.I.  ft  Helsby  Cables 

Do.    Pref 

Do.    Deb.. 

Brlush  Tbomson-HouBton,  Deb. 
British  Westinghouse,  Pref.    . . 

Do.    Deb 

Do.    6%  Prior  Lien    .. 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  7%  Pref 

Do.    6  %  Prior  Lien  Deb.     . . 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref.  

Do.    Deb 

Oastner-Kellner 

Do,    Deb...        ••        ••        .. 


6 

6 

6 

38 

16 

6 

6 

Nil 

Nil 

6 

100 

6 

6 

100 

6 

6 

B 

10 

10 

B 

6 

6 

100 
100 

% 

4 

4: 

8 

Nil 

Ni 

100 

4 

4 

100 

6 

6 

1 

,  , 

,  , 

1 

•  ■ 

•  • 

a 

Nil 

Nil 

100 

6 

6 

100 
100 

s 

s 

B 

16 

15 

6 

6 

6 

100 

44 

44 

1 

ao 

20 

100 

44 

44 

A-    }gxd 

7    7    8 

M-   i^id 

7    2    6 

2|§-    8?s 

6    5    7 

1;  -  n 

4    7    3 

l=S 

5  i7    2 

91  -  94 

6    4    2 

83  —  86 

5  16    3 

74—    8 

6    5    0 

61-    6i 

4  14    1 

99  — lOfi 

4    8    3 

97  -  99 

4  11    0 

A-      kl 

Nil 

62  -  66 

— a 

6    1    8 

100  -103 

6  16    6 

a/.  -8/- 

Nil 

4/6  -6/. 

Nil 

0-      i 

Nil 

704-  754 

6  12    5 

88-48 

10    9    4 

23  —  27 

16  13    4 

108-  Hi 

6  11  10 

bfi  -  99 

4  18    9 

4  10    6 

38-    3J 

6    6    8 

lOU  -106 

4    4  11 

Crompton  ft  Oo 

Do.    Deb .. 

Dick,  Ken 

Do.    Pref 

Bdison  &  Swan,  A,  £8  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    B  %  Second  Deb, 
Electric  Construction    .. 

Do.    Pref 

Greenwood  ft  Batley,  Pref, 

Do.    Deb 

General  Electric,  6%  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref.  .. 

Do.    Deb 

Indla-Rubber,  O.  ft  T.    .. 

Do.    Pref 

Telegraph  Constmotion.. 

Do.    Deb 

Willans  ft  Robinson       . . 

Do.    Pref,  ..       .. 

Do.    Deb,..        ..        •• 


100 

6 

6 

1 

6 

Nil 

1 

6 

6 

B 

Nil 

.. 

6 

Nil 

100 

4 

4 

100 

6 

6 

9 

8J 

6 

a 

1 

T 

10 

7 

» 

100 

6 

6 

10 

6 

6 

100 

4 

4 

6 

16 

16 

6 
100 

S 

3 

10 

74 

10 

6 

6 

19 

m 

20 

100 

4 

4 

1 

Nil 

,  , 

s 

Nil 

100 

4 

4 

644-  694 


A 


li- 

58-62 
65  —  70 

14-  n 

n-  24 

74—    b 
92-94 

91-  104 
89  —  94 
12  —  12-1 

4J—    6 
lOD  -402 

Hi-  i2i 

9  —  10 
35  —  87  xd 
95  -  97 

K   t 

56  —  67 


8    8    0 

7  is  10 
Nil 
Nil 

6  9    1 

7  a  10 

7  6  6 
6  11  9 

8  6  8 
6  4  .9 
6  14  3 
4  6  1 
6  17  8 
4  10  0 
4  8 
6  a 
6    0 

6  7 
4    a 

Nil 
Nil 

7  0    4 


*  UniecB  otherwise  stated,  all  shares  are  fully  paid. 


t  Interim  dividend. 


Bank  n.\m  at  Dlioount  4t  par  ovnt..  April  I7th.  191S. 
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TRADE    STATISTICS    OF    JAPAN.    1912. 


The  following  atatement,  showing^  the  imports  into  and  exports 
from  Japan  of  electrical  and  similar  poods  during?  the  year  1912,  is 
taken  from  the  recently  issued  official  trade  statistics  ;  the  figures 
for  1911  are  ffiven  for  purposes  of  comparison,  and  notes  of  any 
increases  or  decreases  are  added  :— 


Galranined  iron  wire. ^ 

From  Great  Britain 
„      Germany    ... 
„      Belgium 
,,      Austria 
,,      United  States 
„      Other  countries 

Total 

/?rt(7.<.— 

From  Great  Britain 
,,      Germany    ... 
,,      Belgium 
„      United  States 
, .      Other  countries 

Total 


1911.  1912.  Inc.  or  dec. 

Yen.  Yen.  Yen. 

109,000  .370,000  +    261,000 

1,963,000  2,38.5,000  +    422,000 

67,000  125,000  +      58,000 

11,000  9,000  —        2,000 

179,000  608,000  +    429,000 

13,000  2,000  —      11,000 

2,342,000  3,499,000  +1,157,000 


229,000 
1,837,000 

216,000 

3,220,000 

2,000 


137,000 

671,000 

57.5,000 

2,475,000 

81,000 


5,504,000      .3,939,000 


PoxtK  for  electric  wire  maferialg 
for  huilding^  4'<". — 

From  Great  Britain         ...  719,000 

„      Germany 20.5,000 

„      United  States        ...  1,138,000 

„      Other  countries    ...  58,000 


Total      ■  ...      2,120,000 

Snhmarine  and  nndergrvvnd  cables. — '■ 

179,000 


From  Great  Britain 
„      Germany    ... 

Total 

Insulated  electric  wire. — 

From  Great  Britain 
,,      France 
„      Germany    ... 
„      Italy 
„      United  States 
„      Other  countries 

Total 

Parts  of  electric  cars. — 

From  Great  Britain 
„  Germany  ... 
„      United  States 

Total 

Steam  engines. — 

From  Great  Britain 
„  Germany  ... 
„      United  States 

Total 


197,000 


506,000 

383,000 

1,174,000 

8.5,000 

2,147,000 


203,000 
3,000 


—  92,000 
—1,166,000 
+    359,000 

—  745  000 
+      79,000 

—1,565,000 


-  214,000 

+  178,000 

+  36,000 

+  27,000 


+   27,000 


4-   24,000 
—  194,000 


376,000    206,000    —  170,000 


1,490,000 

66,000 

1,758,000 

85,000 

297,000 

4,000 


2,622,000 

15,000 

2,485,000 

4,000 

261,000 

1,000 


+  1,132,000 

—  51,000 
+    727,000 

—  81,000 

—  36,000 

—  3,000 


3,700,000      5,388,000         +1,688,000 


199,000 
496,000 
764,000 

1,459,000 


364,000 

60,000 

123,000 


Not 

shown 
separately. 


218,000 
45,000 
98,000 


647,000         361,000 


Gas  engines,  petrolevm  engines  and 
hot-air  engines. — 

From  Great  Britain        ...•  758,000 

„      Germany 237,000 

,,      Belgium      ...         ...  — 

„      Sweden       49,000 

„      United  States        ...  32,000 

,,      France        3.3,000 

„      Other  countries    ...  — 


989,000 

167,000 

7.000 

114,000 

55,000 

52,0CO 

6,000 


146,000 
15,000 
25,000 

186,000 


+    231,000 

—      70,000 

7,000 

65,000 

23  000 

19,000 

6,000 


+ 


+ 


+ 


Total 

Steam  boilers. — 

From  Great  Britain 
,,  Germany  ... 
„  United  States 
„      Other  countries 

Total 


1,109,000      1,390,000         +    281,000 


J  ,4  65,000 

27,000 

185,000 

1,000 


1,000,000 
89,000 
86,000 


—  465,000 
+  62,000 

—  99,000 

—  1,000 


1,678,000   1,175,000 


.503,000 


Water  turbines  and  Pelton  wheels. — 

From  Great  Britain        ...  Not            59,000 

„      Germany 790,000 

,,      France        shown            7,000 

„      Switzerland           ...  15,000 

„      Sweden      ...          ...  separately          7,000 

,,      Other  countries     ...  3,000 

Total         ...  881,000 


Dynamoii,  flcctrir  mutnrt^  A-i 

From  Great  Britain 
,,      Germany 
,,      Italy 
,,      Switzerland 
„      I'nited  States 
,,      Other  countries     ., 

Total 

Wattmeters. — 

From  Great  Britain 
,,  Germany  ... 
„      Uiiited  States 

Total 

^'ranes.-  ■ 

From  Great  Britain 
„      Germany    ... 
United  States 
,,      Other  countries 


1911. 

Yen. 

74.5,000 
1,407,000 

16,0W) 

94.3.000 

3,000 


1912. 

Yen. 

1,323.000 

1,199,000 

2,00<J 

7,000 

1,605,000 

5,fKK) 


Inc.  or  dec. 
Yen. 

+  .578.000 
208,000 
+  2,000 
—  9.000 
+  «62,00O 
+        2,00f> 


3,114,000      4,141,000         +1.027.000 


Not 

shown 

separately 


394,000 

46,000 

136,000 

2,000 


Total         ...         578,000 
India-rvhhpr  rirtd  gvtta-percha,  crude. — 


From  British  India 

,,  Straits  Settlements 

„  Dutch  India 

,,  Great  Britain 

,,  Germany    ... 

„  United  States 

,,  Other  countries    ... 

Total 


237,000 

1,. 383,000 

161,000 

935,000 

7.000 

253,000 

84,000 


1 8X.000 
1 89,000 
147,000 

524,000 


73^,000 

53,000 

110,000 

8,000 

909,000 


282.000 
1,642,000 
146,000 
461.000 
39,00<'> 
321,000 
138,000 


-  .344,000 
+         7,000 

—  26.000 

6,000 


+    .331,000 


45.0f>0 
2.59.000 
15,000 
474,0f>0 
32,000 
H8.000 
54,000 


.3,060,000      3,029,000         —      31,000 


The  exports  of  electric  machines  and  parts  thereof  from  Japan 
in  the  years  1911  and  1912  were  as  follows  : — 


To  China 161,000  171,000 

„   Kwantung  Province  ...  146,000  101,000 

„   Philippine  Islands     ...  3,000  7,000 

„    Siam     4,000  1.000 

.,    Australia         3.000  4.000 

„    Hong  Kong     34,000  28,000 

„   British  India 7.000  14.000 

.,    Straits  Settlements   ...  7,000  5.000 

„   United  States .5.000  2.000 

„    Other  countries          ...  9,000  7,000 

Total         ...  378,000  340.000 

Yen  =  2s.  Jd, 


-•-  10,000 

—  44,000 
+  4,000 

—  3,0(Xl 
1,000 

—  6,000 
^  7,000 

—  2,000 

—  3.000 

—  2,000 

—  38,000 


American  Patent  Law. — The  Electric  Club,  of  Chicago, 
recently  appointed  a  Committee  on  Patent  Legislation,  consisting 
of  seven  members  (with  Mr.  IM.  G.  Lloyd  as  chairman).  This 
Committee  has  studied  the  proposals-  for  legislation  now  before 
Congress  and  has  unanimously  recommended  that  Congress  be 
urged  to  provide  for  a  commission  to  be  made  up  of  independent 
non-partisan  men  of  national  reputation,  chosen  from  different 
walks  of  life,  including  representatives  of  inventors,  manufacturers, 
patent  lawyers,  the  Federal  Courts  and  the  general  public,  to 
thoroughly  study  and  investigate  all  phases  of  the  American  patent 
system  and  its  needs  for  betterment  and  the  operation  of  patent 
systems  in  other  countries,  and  that  no  legislation  be  passed  until 
such  commission  has  reported  its  findings  to  Congress.  The  Com- 
mittee holds  that  such  legislation  when  enacteid  should  include 
changes  in  the  administration  of  the  Patenc  Ofl5ce  which  will 
permit  of  more  thorough  work  and  result  in  the  recognised  validity 
of  any  patent  issued  by  it  until  the  same  has  been  declared  invalid 
by  a  Patent  Court  ;  and  it  favours  the  creation  of  a  Court  of  Patent 
Appeals  tc  have  final  jurisdiction  in  all  patent  cases.  It  strongly 
disapproves  of  both  form  and  substance  of  the  Oldficld  Bill,  and 
would  r«.gard  its  enactment  as  highly  prejudicial  to  the  interests 
of  both  inventors  and  the  general  public,  except  that  the  pro- 
vision limiting  the  duration  of  a  patent  to  19  years  from  the  date 
of  application  is  approved. 

The  Activity  of  the  Berlin  A.E.G.— The  directors  of 

the  A.E.G  ,  reporting  on  the  position  of  business  on  Jnly  15th. 
state  that  notwithstanding  the  decline  in  a  number  of  industries 
through  the  general  condition  of  trade,  the  company's  deerree  of 
activity  shows  a  large  increase.  For  the  first  10  months  of  the 
past  financial  year  the  figures  concerning  the  invoiced  turnover  and 
the  orders  on  hand  exceed  in  value  those  for  the  corresponding 
period  of  the  previous  year  by  over  £4,500,000,  and  the  liquid 
assets  are  completely  suflBcient  for  the  monetary  requirements 
devolving  upon  the  company.  A  Berlin  newspaper  points  out  in  this 
connection  that  the  statement  does  not  contain  any  special  expres- 
sion respecting  future  developments,  and  that  it  is  difl5cult 
to  form  an  opinion  on  the  question,  as  sales  and  orders  are 
combined,  so  that  it  is  uncertain  how  much  of  the  de4,~iOO,000 
applies  to  unfilled  contracts  and  how  mucn  to  orders  already 
completed 


194 


THE    ELECTRICAL    REVIEW. 


[Vol.  T.s.    NO.  1,862,  August  l,  1913. 


SILITE   AND    ITS    USES    IN    SCIENCE    AND 

INDUSTRY. 


[by   our   BERLIN   CORRESPONDENT.] 


Carborundum  or  silioon  carbide,*  which,  in  1893,  was  first  pro- 
duced in  the  electric  furnace  by  Acheson,  has  an  hexagonal 
crystalline  structure  of  remarkable  hardness,  and  cannot  be  melted 
at  ordinary  pressures.  Attempts  have  been  made  to  utilise  it  for 
the  manufacture  of  electric  heaters  (rods,  tubes,  &c.),  and  for 
many  other  purposes  in  connection  with  which  the  silicon  carbide 
must  be  reduced  into  the  form  of  shaped  solid  objects.  This,  how- 
ever, proved   impossible  unless  considerable  amounts  of   binding 


Fig.  1.— Compact  Rheostat  with  Silite  Rods. 


materials,  such  as  clay,  were  used  to  keep  the  carborundum  powder 
tog:ether,  thus  increasing  the  porosity  of  the  material,  impairing  its 
solidity  and  reducing  the  electrical  conductivity  to  a  minimum. 

The  problem  of  producing  out  of  silicoH  carbide  rods,  tubes  and 
other  shaped  objects  possessing  not  only  a  satisfactory  electrical 
conductivity,  but,  at  the  same  time,  high  density,  strength  and 
mechanical  resistance  to  chemical  agents  and  high  temperatures, 
was  first  solved  in  1904,  in  a  process  patented  by  Messrs. 
Siemens  Bros.  &  Co.,  of  Berlin-Lichtenberg,  by  adding  free  silicon 
to  the  silicon  carbide,  mixing  the  two  substances  as  intimately  as 
possible,  and  shaping  them  as  desired.  The  binding  matter  used  in  this 
connection  may  be  volatile  or  carbonisable,  when  the  carbon  pre- 
cipitated combines  on  heating  with  the  silicon  contained  in  the 
material.  Though  binding  materials  eventually  remaining  in  the 
shaped  object  can  likewise  be  used,  they  are,  of  course,  less  desir- 
able.    After  shaping  the  material,  it  is  preferably  heated  intensely 


Fig.  2. — Silite  Slide  Rheostat. 


n  the  electric  furnace  to  the  temperature  at  which  a  non-porous 
body  as  homogeneous  as  possible  will  be  formed. 

Messrs.  Siemens  Bros.  &  Co.'s  process  is  presumably  based  on  the 
fact  that  silicon  carbide  with  silicon  forms  a  carbide  of  a  lower 
order.  This  hypothesis  is  mainly  borne  out  by  the  physical  con- 
dition of  any  objects  thus  obtained,  which  seem  to  be  perfectly 
homogeneous  and  of  a  crystalline  structure  entirely  different  from 
the  initial  material. 

Further  progress  in  the  same  field  was  made  in  the  following 
year  (1905).  By  heating  the  objects  shaped  and  compressed  from 
silicon  and  silicon  carbide  in  an  "/tmosphere  of  nitrogen,  the  silicon 
was  made  to  absorb  nitrogen  while  forming  silicon  nitride  to  bind 

*  See  also  "  Silundum,"  Electrical  Review,  December  18th, 
1908,  p.  1070. 


the  silioon  carbide  into  a  material  of  extraordinary  density  and 
solidity. 

The  electrical  heaters  thus  produced,  however,  showed  the  dis- 
advantage of  a  gradual  variation  in  electrical  resistance  when 
continually  exposed  at  glowing  temperature  to  the  open  air.  This 
drawback  was  eventually  eliminated  in  a  process  patented  by  Dr. 
Egly,  which  allows  heaters  consisting  exclusively  of  silicon  carbide 
to  be  obtained.  These  possess  a  remarkable  electrical  conductivity, 
and  on  account  of  their  mechanical,  thermal  and  chemical 
strength,  are  particularly  well  adapted  for  the  purposes  of  electric 
heating.  As  shown  by  numerous  tests  made  at  Messrs.  Siemens' 
works,  they  will  stand  even  the  most  sudden  variations  in  tempera- 
ture without  suffering  any  damage  ;  objects  manufactured  by  this 


Fig.  3,— Silite  Dimming  Switch. 


process  can,  for  instance,  be  drenched  with  water  when  at  a 
bright  red  heat  without  showing  cracks,  fissures  or  any  other 
damage. 

Messrs.  Siemens  Bros.  &  Co.  have  now  taken  up,  on  a  commercial 
scale,  the  manufacture  of  all  sorts  of  solid  silicon  carbide  objects, 
which  are  brought  out  under  the  designation  of  "  silite." 

Silite  is  a  material  which  combines  two  qualities  of  the 
highest  importance  for  technical  purposes,  viz.,  a  satisfactory  elec- 
trical conductivity  coupled  with  a  high  heat  resistance.  Silite 
objects  can  be  mainly  subdivided  into  three  groups  destinefl  for 
different  purposes,  viz. : — 

Group  1. — Silite  as  electrical  resistance  material  for  permanent 
loads  at  incandescence  temperatures,  especially  for  high  momentary 
loads. 

Group  2. — Silite  for  heaters  to  be  exposed  to  permanent  incandes- 
cence temperatures. 

Group  3. — Silite  as  fire-proof  material  readily  standing  any 
sudden  change  in  temperature. 

The  scope  of  silite  objects  belonging  to  Group  1  has  of  late 
increased  beyond  any  expectations.  Wire  resistances,  as  previously 
used,  are  replaced  more  and  more  by  silite  resistances  for  excess 
voltage  cut-outs,  lightning  arresters,  elide  switches,  &c.  Regulating 
and  starting  resistances  of  any  kind  are  made  of  silite  in  the  form 
of  rings,  rods,  tuVes,  &c.,  in  fact,  the  most  diverse  forms  and 
approximately  for  any  resistance  desired,  the  specific  resistance 
of  silite  objects  being  readily  varied  within  wide  limits.  The 
temperature  coefficient  of  silite  is  negative,  the  more  so  as  the 
specific  resistance  at  normal  temperature  is  higher.  Apart  from 
the  chemical  and  physical  superiority  of  silite  as  compared  with 
wire  resistances,  its  low  space  requirements  are  to  be  noted.    In 


Fig.  4.— Silite  Hot-plate  with  Top  Removed.' 


fact,  silite  resistances  hardly  take  up  a  quarter  of  the  space  occupied 
by  wire  resistances.  This  point  is  of  especial  importance  for  many 
installations  in  industrial  works,  on  board  ship,  kc. 

In  order  to  be  able  to  control  electric  lamps  in  dwelling-houses 
like  gas  flames,  from  full  brightness  gradually  down  to  a  feeble 
glimmer,  switches  comprising  silite  segments  are  used,  which 
can  be  operated  by  any  unskilled  person. 

Silite  objects  of  Group  2  are  preferably  used  for  heating,  standing 
as  they  do  incandescence  temperatures  of  1,200-1,400°  C.  The 
specific  resistance  of  this  group  varies  between  3,000  and  900  at 
normal  temperatures  and  between  1,000  and  4,000  at  temperatures 
of  1,000  to  1,200*  C.  and  upwards.  From  900  to  1,000"  C.  the 
specific  resistance  undergoes  practically  no  ■^^riation,  a  fact  of 
the  highest  importance  in  connection  with  silite  heaters.     Silite 
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objects  of  Group  2  have  given  excellent  resnltH  as  dish-heaters, 
heatint;  and  chafing;  plates,  grills,  toasters,  heating  cabinets,  cigar 
lighters,  curling-iron  heaters,  &c.  In  the  electric  kitchen,  silite 
apparatus  are  used  just  like  gas  or  coal  ranges  over  which  they 
possess  the  advantage  of  absolute  safety  and  greater  cleanliness, 
(-'ombined  heating  plates,  with  two  heating  positions,  are  especially 
suitable  for  private  kitchens. 

Silite  heaters  are  frames  into  which  the  silite  elements  are 
inserted  in  parallel  or  series  connection  ;  in  the  former  case  the 
sides  of  the  frame  at  the  same  time  serve  as  current  conductors, 
thus  forming  a  large  radiating  surface  which,  as  soon  as  the 
current  has  been  switched  on,  gives  ofiE  its  heat  to  the  surroundings. 
Parallel   connection  affords  the  advantage  of  allowing   the   load 


NEW    HIGH-TENSION    MAST    CON- 
STRUCTION. 


Fig,  5.— Silite  Heating  Tube. 


on  each  element  to  be  bo  chosen  as  to  make  it  ineensitive  to 
fluctuations  in  voltage.  As  the  mass  of  the  silite  elements  and 
furnaces  is  reduced  to  a  minimum,  they  do  not  accumulate  any 
superfluous  heat. 

Being  also  designed  in  the  form  of  heating  tubes  up  to  about 
75  mm.  in  clear  width,  silite  is  exceedingly  well  adapted  for  the 
annealing  of  wires,  c.//.,  tungsten  wires,  to  be 
filaments  for  incandescent  lamps  and  for  the 
hardening  furnaces  for  the  most  diverse  kinds  of 
ment  making,  &c.  The.  silite  material  of  Group  2 
work,  and  is  readily  filed,  sawed,  bored,  kc. 

Silite  objects  of  Group  3,  besides  being  used  as  electrical  conduc- 
tors for  loads  below  incandescence  temperature,  mainly  serve  as 
fireproof  bodies,  which  can  be  readily  exposed  to  sudden  changes 
in  temperature.  Such  silite  conductors,  on  account  of  their  excel- 
lent thermal  conductivity  and  impermeability  to  gases,  have  been 
especially  appreciated  as  protective  tubes  for  pyrometers,  fireproof 
tubes,  &c. 

A  special  form  of  silite  heater  is  the  electrical  radiation  fur- 
nace patented  by  Messrs.  Siemens  Bros.,  in  connection  with  which 
a  heating  rod  (.e.g.,  of  carbon)  is  so  arranged  as  to  be  free  to  expand 


used  as  metal 
manufacture  of 
steel  in  instrn- 
is  very  easy  to 


Fig.  6.— Slotted  Silite  Heatef, 


at  least  at  one  end,  thus  avoiding  any  variations  in  form  due  to 
excessive  heating.  This  rod  is  enclosed  with  a  proper  interval, 
in  a  silite  tube  as  airtight  as  possible  of  Group  3.  In  order 
to  allow  this  tube  also  to  follow  any  heat  expansion,  it 
is  likewise  arranged  with  at  least  one  end  free  to  expand. 
Atmospheric  oxygen  must  be  prevented  as  far  as  possible 
from  entering  the  interior  of  the  tube,  lest  the  heating  rod 
be  burnt  too  quickly.  This,  in  spite  of  the  mobility  of  the  heating 
rod  and  tube,  is  effected  by  inserting  the  ends  of  the  rod  in  rela- 
tively long  sockets  communicating  with  the  tube  by  an  airtight 
connection.  The  heating  rod  and  tube  may  be  connected  together 
through  the  intermediary  of  an  electrically-insulating  layer. 


An  Italian  Transaction. — The  Siemens-Bchuckert  Co. 

has  disposed  of  its  tramway  in  the  town  of  Pisa  to  the  Societa 
Ligure-Toscana  di  Elettricita,  of  Leghorn.  The  latter  now  pro- 
poses to  increase  its  share  capital  from  £440,000  to  £880,000  for 
the  purpose  of  undertaking  other  schemes,  including  the  construc- 
tion of  hydro-electric  works  on  the  River  Serchio,  the  extension  of 
the  network  of  distributing  mains  and  the  conversion  of  the  over- 
land tramway  in  the  province  of  Pisa  to  electric  traction.  It  is 
stated  that  the  Swiss  Electrical  Industry  Co.,  of  Basle,  is  subscrib- 
ing for  one-third  of  the  additional  share  capital,  whilst  the  balance 
will  be  provided  by  the  old  group  of  financial  interests  as  repre- 
sented by  the  Italian  Southern  Railway  Co.,  which  is  now  an  invest- 
ment company,  and  by  Belgian  capitalists.  The  Ligure-Toscana, 
which  is  devoting  increased  attention  to  tramway  work,  paid  a 
dividend  of  fij  per  cent,  for  1912,  as  compared  with  6  per  cent,  in 
1911  and  5.^  per  cent,  in  1910. 


Is  three-phase  tranamiasion  schemes  for  '^0,000  volts  and  aprnmb, 
in  which  suspension  insulators  are  u»ed,  it  has  hitherto  been  osoal 
to  place  two  conductors  on  one  side  and  the  third  on  the  other 
side  of  the  mast— an  unsymmetrical  arrangement  developed  in  the 
application  of  pin  insulators  (ee3  fig.  1).  MeMrB.  Breeat  4c  Co., 
Berlin,  have  recently  placed  on  the  market  the  new  tjpeof  mart 
illustrated  in  fig.  2,  in  which  one  conductor  lies  in  the  mast  axis 
and  the  others  symmetrically  on  either  side  of  it.  This  arrange- 
ment is  made  possible  by  the  use  of  a  comparatively  light  looped 
structure  encircling  the  top  conductor  and  perN-ing  for  the  Buspen- 
sion  of  t^e  lower  conductors.  The  appearance  of  the  mast  is 
undoubtedly  improved  in  the  new  design  ;   this  is  a  point  of  ccn- 


FlG.  1. 


Fig.  2. 


siderable  importance  in  the  present  stage  ol  development  of  high- 
tension  transmissions,  but  mo'-e  substantial  advantages  are  also 
offered  by  the  new  mast. 

Where  suspension  insulators  are  used,  the  distance  between  con- 
ductors is  primarily  detei mined  by  the  minimum  distance  which 
must  be  maintained  between  them  and  the  metal  work  of  the  mast, 
allowance  being  made  for  the  possible  swing  of  the  wires.  By 
simple  geometrical  considerations  it  will  be  seen  that  in  fig.  1 — 


»'i 


=  2  (2«  +  i)  /  V3, 


while  in  fig.  2  : — 

Ihi  =  V3  (2a  -f  *)  /  2,  so  that  Z/*;.*!  =  3/4. 

On  a  100,000-volt  line  (2a  -t-  f>)  may  be  8,000  mm.,  in  which 
case  li-,  =  2,598  mm.  and  m  =  3,4r.4  mm.,  the  difference  in  height, 
in  favour  of  the  new  construction,  being  86(!  mm.  This  saying  is 
due  to  the  more  favourable  arrangement  of  the  conductor  triangle, 
and  to  the  smaller  size  of  the  latter  for  a  given  factor  of  safety. 
The  reduced  height  of  the  mast  and  the  symmetry  of  its  loading 
results  in  a  considerable  saving  in  constructional  materials. 

In  the  new  design,  the  top  loop-member  forms  a  i>erftct  earthing 
frame  for  the  top  conductor  and  a  single  curved  cross- frame,  as 
shown,  serves  to  catch  either  or  both  of  the  lower  conductors 
should  the  insulators  break.  The  resultant  of  the  weight  of  a  25 
or  50  sq.  mm.  line,  and  the  maximum  wind  pressure  to  which  it 
may  be  exposed,  is  inclined  at  less  than  46*  to  the  horizontal,  so 
that  a  single  catch  arm  on  the  old  type  of  mast  only  affords 
adequate  protection  to  the  lowest  conductor  Qsee  fig.  l^l  :  for 
satisfactory  protection,  it  is  necessary,  in  the  latter  case,  to  pro- 
vide an  earthing  loop  or  bracket  for  each  conductor — a  costly  and 
unsightly  construction.  The  new  construction  affords  the  best 
possible  protection  to  the  top  line  against  damage  by  lightning. 

To  avoid  the  necessity  for  threading  the  conductor  through  the 
top  loop,  one  joint  in  the  latter  is  lett  to  be  completed  after  the 
line  (which  is  first  laid  out  on  the  ground  along  the  route),  has 
been  raised,  slipped  into  the  Icop  and  attached  to  the  insulators. 
Section  or  stra'in   masts  are   very   similar  to    intermediate  maata 
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except  that  they  are  of  heavier  build  and  have  no  slot  in  the  loop- 
member  for  threading  the  conductor,  Buch  provision  being  here 
unnecessary  since  the  conductor  itself  is  interrupted  at  section 
masts. 


OUR  LEGAL  QUERY  COLUMN. 


ENERGY  DENSITY/ 


By   CHARLES   P.   STEINMETZ. 


While  electric  energy  is  the  most  convenient  form  to  transmit  and 
distribute,  there  exists  no  economical  method  of  storing  electric 
energy  :  the  electric  storage  battery  does  not  store  electric  energy, 
but  stores  chemical  energy,  by  double  conversion  from  electrical  to 
chemical  during  charge,  and  from  chemical  to  electrical  during 
discharge.  It  is  thereby  limited  in  economical  usefulness.  As  the 
result,  electrical  energy  essentially  plays  the  part  of  the  connecting 
link  joining  the  source  of  energy — nature's  fuel  supply  or  water- 
power — with  the  energy  consumer. 

As  energy  storage  is  essential  throughout  all  modern  industrial 
life,  the  maximum  weight  and  space  etticiency  which  may  be 
reached  with  the  different  methods  of  energy  storage  are  of 
interest. 

Chemical  Energy. — 1  kg.  of  hydrogen  contains  33  KW.-hour  stored 
chemical  energy,  which  is  set  free  as  heat  in  combustion.  1  kg.  of 
gasolene  contains  about  13  KW.-hour,  and  1  litre  of  gasolene  about 
IC  KW.-hours  of  stored  chemical  energy.  1  kg.  of  the  lightest 
storage  battery  contains  less  than  120  watt-hours  of  stored  energy. 

Mechanical  Energy. — The  highest  mechanical  energy  density 
obviously  is  found  in  the  rifle  bullet  or  cannon  ball  ;  and,  at  the 
highest  bullet  velocities  of  about  1,000  m.-sec,  represents  0'14  KW.- 
hour  per  kg.  Thus  a  tungsten  bullet  (sp.  g.  20)  carries  nearly 
3  KW.-hour  per  cb.  dcm.  (litre)  of  volume — that  is,  approaches  the 
energy  density  of  chemical  storage.  Thus  the  impact  of  a  tungsten 
bullet  approaches  the  destructiveness  of  the  detonation  of  the  same 
volume  of  high  explosive.  This  explains  the  interest  taken  in  the 
introduction  of  tungsten  as  bullet  material. 

The  highest  velocities  in  rotating  machinery  are  reached  in  the 
revolving  rim  of  the  steam  turbine  disk,  approaching  200  m.-sec, 
and  representing  a  stored  energy  of  5'6  watt-hours  per  kg.  of  rim 
weight. 

Hydraulic  Energy. — As  the  highest  heads  of  water-powers,  of 
about  1,000  m.,  the  energy  density-  would  be  only  28  watt-hours 
per  kg.  or  litre  of  water,  and  thus  would  be  less  than  one- 
thousandth  of  the  energy  density  of  chemical  storage.  However, 
the  ease  and  simplicity  of  storing  large  quantities  of  water  in 
reservoirs  make  hydraulic  storage  of  economical  importance. 

Electrical  Energy. — Dielectric  :  At  the  limits  of  disruptive 
strength  of  the  most  resisting  material,  mica,  of  1  million  volts 
per  cm.,  the  energy  stored  in  the  electrostatic  field  is  only  0*05  watt- 
hour  per  cb.  dcm.  or  litre,  i.e.,  is  insignificant  compared  even  with 
mechanical  storage. 

Magnetic  :  At  the  highest  magnetic  densities  ever  reached  in  iron 
(of  B  =  60,000  lines  of  magnetic  force  per  cm.^,  at  H  =  40,000)  the 
energy  density  is  28  watt- hours  per  cb.  dcm,  or  litre — of  about  the 
same  magnitude  as  in  the  average  storage  battery. 

In  power-limiting  reactances,  under  short-circuit  conditions,  in 
the  air  field  inside  the  reactance,  energy  densities  as  high  as  2  watt- 
hours  per  litre  are  reached. 


Electrolytic     Disinfecting     Fluid.— Dr.      F,     W. 

Alexander,  the  Medical  Officer  of  Health  for  the  Borough  of 
Poplar,  in  his  annual  report  for  1912,  states  that  at  the  seven 
depots  the  electrolytic  fluid  was  still  in  great  demand,  the  output 
being  54,388  gallons  for  the  12  months.  The  cost  of  material  in 
manufacturing  this  quantity  of  fluid  was  £101  2s.  2id.,  made  up  as 
follows: — Electricity,  9,555  units  at  Hd.  per  unit,  £59  14s.; 
chloride  of  magnesium  4  tons,  £18  ;  salt,  8  tons  2^  cwt.,  £13  168,  ; 
caustic  soda,  £7  ItJs.  ;  water,  £1  12s.  The  fluid  was  supplied  to 
four  L.C.C.  public  elementary  schools  for  spraying  and  cleansing 
class-room  floors,  960  gallons  being  thus  used.  In  regard  to 
swimming  baths,  4,832  gallons  were  supplied  to  the  Poplar  Baths, 
5,527  gallons  to  the  Bow  Baths,  and  1,110  gallons  to  the  Island 
Baths,  and  the  superintendents  of  these  establishments  repeat  their 
statements  that  the  addition  of  the  fluid  prevents  the  formation 
of  slime  in  the  water  ;  the  slime  is  not  found  at  the  bottom  of  the 
baths  when  they  are  emptied,  and  there  is  no  offensive  smell  when 
the  baths  are  being  cleansed.  Dr.  Alexander's  statement  contains 
lengthy  quotations  from  a  paper  by  Dr.  J.  Graham  Forbes  on 
"  Pollution  of  Swimming  Baths,"  in  which  he  remarks  that,  apart 
from  what  has  been  done  by  Dr.  Alexander,  the  subject  of  remedy- 
ing the  dangers  of  infection  lurking  in  our  swimming  baths  has 
not  been  seriously  met  by  medical  officers.  The  Royal  Sanitary 
Institute  has  also  appointed  a  Committee  to  investigate  the  question 
of  purifying  bath  water,  and  in  the^r  report,  the  Poplar  electrolytic 
process,  with  the  results  of  which  they  were  very  much  impressed, 
is  described. 


\^Questions  addretted  to  this  column  tfumld   be  written  on  one  side 

of  the  -paper  onlyJ\ 


Impeiual  "  writes  : — "  I  have  a  client  who  wishes  to  light  his 
house  from  an  existing  plant  at  his  works  close  by  :  to  accomplish 
this  it  will  be  necessary  to  erect  an  aerial  wire  across  a  field  and  a 
public  road.  I  shall  be  glad  if  you  will,  through  the  medium  of 
your  "Legal  Query"  column,  answer  the  following  questions  : — 
00  Can  an  owner  object  to  aerial  wires  crossing  his  land,  providing 
no  poles  or  other  fixings  are  attached  to  his  property  .'  (&)  Can 
the  local  authority  prevent  aerial  wires  crossing  a  public  road 
provided  that  the  attachments  and  supports  are  on  private 
property  /  (ja)  Can  my  client  supply  and  charge  for  electric 
current  to  his  neighbours  /  The  works  and  house  in  question  are 
situated  in  a  town  where  gas  is  supplied  by  a  local  company,  but 
there  is  no  electrical  supply," 

* jf*  As  to  (a)  the  answer  to  this  question  is  in  the  affirmative. 
An  owner  of  property  has  a  perfect  right  to  prevent  any  wire  being 
suspended  over  it,  whether  supported  by  posts  on  his  land  or  not. 
To  stretch  a  wire  over  a  man's  land  is  to  commit  a  trespass  which 
would  be  restrained  by  injunction  (see  Levy  v.  National  Telephone 
Co.,  Ltd.,  Times,  December  18th,  1897). 

As  to  (V)  it  is  difficult  to  answer  this  question  without  more 
information.  Strange  to  say,  while  persons  or  companies  supplying 
electricity  under  the  terms  of  a  provisional  order  or  special  Act 
could  not  in  any  event  suspend  cables  over  roads  without  the 
consent  of  the  local  authority,  this  rule  does  not  apply  to  a  private 
person,  unless  some  special  statute  prevents  it,  or  unless  the  soil  of 
the  highway  is  vested  in  the  local  authority. 

As  to  {_(■)  the  answer  is  in  the  affirmative,  provided  (as  seems  to 
be  the  case)  there  is  no  authority  supplying  electricity  in  the 
district  (see  Electric  Lighting  Act,  1909,  Sec,  23). 


Electricity  Consumption  as  a  Trade  Barometer.— 

An  innovation,  as  it  would  appear,  in  connection  with  the  ascer- 
tainment of  the  upward  or  downward  movements  in  trade  and 
industry  at  any  particular  period  is  proposed  to  be  periodically 
undertaken  by  a  Cologne  newspaper  in  the  sense  of  the  publication 
of  statistics  relating  to  the  monthly  consumption  of  electrical 
^ergy  in  a  fairly  large  area  in  that,  part  of  Germany,  The  news- 
paper, which  has  just  made  a  beginning  in  this  direction,  has 
already  secured  promises  from  the  managers  of  a  number  of  works 
to  send  in  their  monthly  returns  regularly  in  the  future,  these 
comprising  all  the  works  in  the  Government  districts  of  Cologne 
and  Dusseldorf,  All  these  undertakings  have  forwarded  returns 
for  April  and  May,  as  compared  with  the  corresponding  months  in 
1912,  and  the  results  are  set  forth  as  follows  :— 

Production  in  the  Month  of  Apbil. 

1912.  1913. 

Eilowatt-hours.    Eilowatt-houre. 

Direct  current  : — 

Output  for  lighting  and  power     ,.,  966,611  1,310,075 

„        „   tramway  working       ...  3,108,597  3,589,075 

Alternating  current : — 

Output  of  works      23,870,162  32,478,703 

Purchased  from  outside  sources    ...  3,165,744  7,845,570 


Total  ... 


31,111,104  45,223,423 


Peoduction  in  the  Month  of  May. 

Direfct  current : — 

Output  for  lighting  and  power     ...  920,422               982,096 

„         „   tramway  working       ...  3,516,240            3,564,635 

Alternating  current : — 

Output  of  works      24.846,698          30,741,174 

Purchased  from  outside  sources   ...  2,985,827            6,826,173 


Total  .. 


...     32,269,187  42,114,078 


Qetveral  Electric  Meview. 


It  wiU  be  observed  that  whilst  the  production  in  May  of  thie 
present  year  indicates  a  very  considerable  increase  over  the  equiva- 
lent month  in  1912,  the  output  and  purchase  in  May  experienced  a 
large  diminution  as  contrasted  with  the  preceding  month  of  April. 
Although  the  customary  decline  in  the  lighting  demand  in  May 
was  slightly  responsible  for  the  reduction  in  the  production  or  con- 
sumption, it  is  concluded  that  by  far  the  greater  portion  of  the 
shrinkage  in  May  must  be  attributed  to  the  slower  course  of  busi- 
ness in  trade  and  industry  in  the  districts  concerned.  It  is,  how- 
ever, impossible  to  draw  definite  conclusions  on  the  question  at 
present,  as  the  works  frequently  do  not  keep  separate  accounts  for 
lighting  and  power  consumption  respectively.  Not  only  so,  but  the 
question  of  new  connections  to  the  distributing  systems,  especially 
in  cases  of  the  substitution  of  electric  power  for  steam,  gas,  or 
other  form  of  power,  has  also  to  be  taken  into  consideration,  and 
the  figures  have  consequently  to  be  accepted  with  a  certain  ariiount 
of  reserve  in  forming  an  opinion  of  the  general  situRtian  of  Irude 
and  industry  in  those  districts. 
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ELECTRICITY    SUPPLY    CHARGES. 


By  A.  W.  I{. 


With  a  view  of  furtlicring  the  efforts  that  are  now  Ijeing 
made  to  increase  the  use  of  electricity  for  domestic  and  other 
purposes,  the  following  information  and  curves  may  be  of 
interest  and  utility  to  those  publicity  engineers  and  can- 
vassers generally  who  are  attached  at  the  present  time,  or 
should  be,  to  all  electricity  supply  stations. 

One  of  the  chief  uses  of  the  curves  will  be  to  give  the 
engineer  who  is  canvassing  for  a  supply,  the  means  to  lay 
before  any  prospective  consumer  the  approximate  amount 
of  his  expenditure  for  a  supply  of  electricity  per  annum  and 
his  average  price  per  unit  on  any  estimated  consumption 
(in  the  event  of  the  scale  of  charges  for  supply  not  being 
based  on  a  Hat  rate),  and  also  a  graphic  illustration  of  the 
fact — "  That  the  more  electricity  the  consumer  uses,  the 
cheaper  it  becomes  to  him,  and  therefore  the  more  he  can 
attord  to  increase  the  use  of  a  supply  when  once  installed." 
This  knowledge,  although  one  of  the  axiomatic  facts  of  elec- 
tricity supply  and  one  which  has  long  been  acknowledged 
inside  the  central  station,  has  been  only  recently,  or  com- 
paratively recently,  by  means  of  the  maximum  demand, 
Norwich,  and  similar  systems  of  charging,  placed  in  the 
hands  of  engineers  and  canvassers  to  be  used  for  the  benefit 
of  the  general  public. 

Although  systems  of  charging  for  electricity  appaVently 
vary  very  widely,  the  majority  should  be  found,  on  close 
examination,  to  be  based  on  the  same  principles  and  in 
essentials  to  be  practically  identical,  as,  obviously,  apart  from 
the  flat  rate  method  of  charging  (which  to  be  at  all  a  fair  and 
equitable  method,  necessitates  the  individual  careful  considera- 
tion of  every  prospective  consumer's  class  of  demand  and  the 
probable  total  consumption  of  current  per  annum)  there  can 
be  only  one  correct  underlying  method  or  principle  in  the 
first  instance  on  which  any  universal  system  of  charging  for 
a  supply  can  be  based,  although,  naturally,  this  first  principle 
can  be  elaborated  widely  to  suit  different  localities  and 
conditions. 

There  have  been,  in  the  past,  many  systems  advocated, 
and  in  the  present  and  future,  probably  many  more  will  be 
brought  forward ;  w.ithout  prejudice,  however,  to  the 
numerous  other  systems  of  charging,  there  is  little  doubt 
that  for  general  simplicity  and  universal  application  the 
maximum  demand  and  Norwich  systems  are  easily  holding 
their  own  for  the  two  main  classes  of  supply,  viz.,  bulk  and 
domestic,  respectively,  at  the  present  time,  and  therefore  this 
article  is  based  on  the  application  and  use  of  these  two 
systems  as  being  the  most  representative  of  a  method  of 
charging  by  system  rather  than  on  a  flat  rate. 

Taking  first  the  maximum  demand  system  as  the  earliest 
introduced,  it  is  found  that  the  prospective  consumer  is 
expected  to  pay  a  certain  sum  annually,  a  portion  of  which 
is  allocated  to  cover  the  standing  charges  of  the  electricity 
undertaking,  the  other  portion  being  required  to  pay  for  the 
actual  amount  of  electricity  supplied  during  this  period. 

Theoretically,  the  amount  required  to  cover  the  standing 
charges  (the  standing  charges  is  that  sum  of  money  which  is 
required  annually  to  pay  the  interest  and  sinking  fund,  or 
capital  charges  on  the  undertaking,  the  whole  of  the  cost 
of  management,  rent,  rates,  taxes,  insurance  and  distribution, 
together  with  a  proportion  of  the  wages  and  maintenance 
charges  of  the  generating  station,  such  proportion  being 
generally  a  half)  is  such  a  sum  as  would  be  obtained  by 
dividing  the  whole  of  these  standing  charges  by  a  figure 
proportionate  to  the  consumer's  maximum  demand  on  the 
total  plant  installed  ;  this  figure  would,  however,  if  actually 
obtained  in  this  way,  be  found  to  be  of  a  varying  character, 
owing  to  increases  in  the  works  ])lant,  balance  of  plant  for 
stand-by  purposes,  and  possibly  a  large  mains  cost  incurred 
in  order  to  reach  the  prospective  consumer,  and  which  would 
not  be  of  service  to  the  supply  authority  for  other  possible 
consumers,  thus  rendering  a  charge  based  only  on  this 
principle  more  or  less  liable  to  constant  alteration  and  error 
in  order  to  maintain  an  equitable  figure. 

Practically,  dealing  first  with  the  capital  charges,  this 
sum  is  such  as  would  under  modern  conditions  and  prices 
(thus  enabling  a  competitive  figure  to  be  attained)  pay  for 


the  prop<jrtion  of  plant  that  would  have  to  Ije  installed  to  meet 
the  consumer's  maximum  demand,  or,  in  other  words,  the  charge 
would  be  fixe<l  by  taking  into  consideration  the  cost  both  of 
new  plant,  the  already  installed  plant,  and  a  pro{x>rtioiial 
charge  for  stand-by  plant  ;  as  th<'  other  char.'w  autoniatieally 
adjust  themselves  to  any  incn^iise  in  output,  no  uitenilion 
will  be  necessary  and  they  can  be  included  as  before.  The  only 
other  addition  would  Ut  the  cost  of  mains  to  the  consumer 
in  a  case  where  the  consumer  is  some  distance  from  the 
existing  mains,  which  extra  charge  would  be  met,  either  by 
the  consumer  paying  directly,  or  by  a  slight  increase  in  the 
maximum  demand  charge  until  such  cost  had  been 
liquidated. 

In  actual  practice,  such  standing  charges  will  be  generally 
found,  in  the  case  of  stations  of  moderate  caf^acity,  to  be 
covered  by  an  annual  charge  to  the  consumer  of  from 
£4  10s.  to  £5  per  kilowatt  of  his  maximum  demand,  SDch 
maximum  demand  not  being  a  momentary  overload,  but  one 
of,  say,  lo  minutes'  duration  ;  the  time  limit  precludes  any 
dispute  which  might  arise  in  the  event  of  a  short  circuit  or 
accident  to  any  motor-driven  machine  occurring,  or  any- 
thing causing  a  heavy  momentary  demand  to  be  registered 
on  the  meter. 

The  next  point  to  be  considered  is  the  actual  cost  of 
supplying  the  current,  apart  from  any  other  costs  which 
have  been  already  incurred  and  which  are  provided  for  in 
the  maximum  demand  charge  ;  this  will  be  found  to  vary 
largely,  chiefly  according  to  the  cost  of  fuel  and  the  plant 
load  factor  of  the  station  itself,  it  may  therefore  be  accepted 
(without  going  largely  into  statistics,  which  are  outside  the 
present  scope),  that  the  cost  of  the  ''urrent  supplied  will  Ije 
met  by  the  fuel  cost,  a  proportionate  amount  of  the  wages 
and  maintenance  charges,  together  with  the  oil  and  engine- 
room  stores  generally,  added  to  which  would  be  a  fair 
trading  profit,  according  to  circumstances. 

Taking  an  average  station  having  a  load  factor  of  20  per 
cent,  per  annum,  in  a  position  to  buy  coal  at,  say,  10s.  per 
ton  and  selling  about  3,000,000  units  per  annum,  also 
assuming  modern  plant,  then  other  things  being  ecjual,  a 
further  increase  of  250,000,  500,000,  750,000  and  a 
million  units  could  be  supplied  at  an  approximate  average 
price  (pence  per  unit)  of  0'47,  0-445,  0-42,  and  0*4 
respectively, 

tJtilising  these  figures  as  a  basis  charge,  then  the  cost  of 
supplying  100,000  to  500,000  units  per  annum  more  would 
be,  after  allowing  a  small  percentage  for  contingencies  and 
profit,  on  a  sliding  scale  of  100,000  units  at  O'Gd.  to  500,000 
units  at  0'45d.  The  cost  of  current  per  unit  for  any  inter- 
mediate number  of  units  used  per  annum  can  be  readily 
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Curve  B. 


ascertained  from  the  reading  oh  the  right-hand  side  of 
Carve  A. 

The  curves  immediately  following  are  based  on  these 
figures,  together  with  the  maximum  demand  charges  already 
mentioned,  viz.,  £5,  £4  IJs.  and  £4  10s.  per  kw. 

Curve  A  sliows  the  annual  charges  due  to  a  given  con- 
sumption in  units  :  B  shows  the  annual  charges  created  by  a 
given  maximum  demand  ;  C  is  a  set  of  ordinary  cost  curves 
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by  means  of  which  the  total  cost  per  unit  may  be  easily 
determined  ;  as  an  example,  it  is  required  to  find  the  total 
cost  per  annum  and  total  cost  per  unit  for  a  supply  of 
400,000  units  on  a  maximum  demand  of  130  kw.  at  the 
maximum  demand  charge  of  £4  10s.  per  KW.,  then  Curve  A 
shows  the  cost  to  be  £770  ;  Curve  B  shows  a  cost  of  £585  ; 
therefore,  the  total  cost  per  annum  is  £1,355,  and  over  this 
sum  on  C,  opposite  the  units  per  annum  curve,  is  found 
0'813d.,  the  required  cost  per  unit  supplied. 

Turning  to  the  Norwich  system  of  charging  for  the  supply 
of  current  for  domestic  purposes,  a  practically  similar  state 
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Curve  C. 

of  affairs  exists,  with  the  exception  that  there  is  no  direct 
charge  for  the  maximum  demand  ;  but  in  place  of  this,  there 
is  a  variable  charge  based  on  the  net  assessment  or  rateable 
value  of  the  house  to  which  a  supply  is  to  be  given,  such 
variable  charge  being  usually  a  percentage  on  the  rate- 
able value.  In  other  words,  the  maximum  demand  figure  is 
obtained,  not  of  one  particular  house,  but  of  an  average 
house  of  that  particular  rateable  value. 

Obviously,  a  varying  rateable  value  differentiates  between 
the  grades  or  sizes  of  houses,  the  class  of  probable  consumer 
and  the  possible  use  made  of  a  supply  of  electricity  ;  thus 
there  is,  to  all  intents  and  purposes,  a  sliding  scale,  which  is, 
for  any  particular  house,  a  charge  corresponding  to  the 
maximum  demand  charge  on  a  large  bulk  supply. 

This  percentage  charge  naturally  varies  according  to  the 
position  of  the  town  in  which  the  supply  station  is  situated, 
and  depends  on  whether  the  assessments  are  high  or  low  as 
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4.000 


3,000 


a    2,000 


1,000 


30       55       80      105     130    155     180    205    230     255 
Cost  in  shillings  per  annum  for  elecincily  used 


50       60       70       80       90      100     110     120     130 
Cost  in  shillings  por  annum  on  percen.age  of  R  V, 


Curve  D. 


Curve  E. 


regards  the  letting  value  of  the  properties,  &c  ;  however, 
generally  speaking,  a  charge  of  from  10  per  cent,  to  15  per 
cent,  on  the  rateable  value  has  been  found  sufficient  to  cover 
the  standing  charges  of  the  supply  authority  for  that  class 
of  consumer  ;  after  these  charges  have  been  met,  the  actual 


supply  can  be  given  at  a  very  low  cost  per  unit,  this  latter 
being  also  comparable  to  the  cost  of  current  for  a  bulk 
supply. 

The  actual  cost  of  current  per  unit  supplied  naturally 
varies  between  different  towns,  as  previously  shown,  but  a 
charge  of  from  0-5d.  to  0-75d.  per  unit  should  more  than 
cover  the  cost  of  supplying  the  cun-ent  for  such  purposes  as 
a  general  domestic  supply,  leaving,  say,  the  mean  of  the  per- 
centage charges  on  the  rateable  value  (12^  per  cent.)  to 
cover  the  standing  charges  and  margin  of  profit. 

A  supply  taken  on  the  basis  of  \'2\  per  cent,  on  the  rate- 
able value  and  0'5d.,  or  even  0-75d.  per  unit,  would  provide 
the  average  household  with  "  Electricity  for  Everything," 
at  a  cost,  taking  all  the  advantages  to  be  obtained  from  such 
a  general  use  of  electricity  into  consideration,  of  from  10  per 
cent,  to  20  per  cent,  cheaper  than  the  use  of  gas  for  illu- 
minating and  either  coal  or  gas  fires  for  heating  and  cooking 
generally,  and  to  this  imust  be  added  the  convenience  of 
electricity,  which,  unfortunately,  cannot  be  directly  shown  as 
favourably  as  it  should  be  when  dealing  with  the  matter  on 
a  monetary  basis  only. 

Again,  Curve  D  shows  the  annual  cost  due  to  a  given 
consumption  of  current.  Curve  E  shows  the  annual  cost  for 
any  given  rateable  value,  and  Curve  F  is  a  set  of  cost  curves 
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Curve  F. 

framed  to  meet  the  curves  D  and  E  ;  these'curves  would  be 
used  by  the  canvasser  in  a  similar  manner  to  the  maximum 
demand  curves.  For  instance,  given  a  house  having  a  rate- 
able value  of  £41  per  annum  and  having  an  annual  con- 
sumption of  3,500  units,  then  on  a  12^  per  cent,  of  the 
rateable  value  and  0"75d.  per  unit  basis,  the  total  costs 
could  be  easily  ascertained  in  a  few  moments,  from  Curve  E 
as  £5  2s.  6d.  plus  £10  19s.  from  Curve  D,  giving  a  total 
annual  cost  of  £16  Is.  6d.  at  an  average  total  cost  per  unit 
for  lighting  and  all  other  purposes  of  I'ld.,  which  cost 
is  obtained  from  Curve  F,  as  shown  previously. 


New  Units. — At  the  recent  Convention  of  the  National 
Electric  Light  Association,  in  Chicago,  the  Committee  on  Measure- 
ments favoured  the  adoption  of  the  myriawatt,  about  which  there 
had  been  considerable  debate  during  the  past  year.  The  advantage 
associated  with  such  a  step  was  held  to  be  that  of  a  unified  system 
of  measuring  both  the  input  and  the  output  of  steam  engine 
generator  sets,  making  the  important  item  of  eflSciency  more  readily 
apparent.  The  use  of  the  term  "  Kelvin  "  to  displace  the  estab- 
lisiied  KW.-hour  was  opposed  on  the  ground  of  ambiguity,  and 
because  Lord  Kelvin's  name  is  being  proposed  for  an  important 
electrostatic  unit. 

Dr.  C.  P.  Steinmetz  deprecated  the  addition  of  units  of  a  hybrid 
character  to  the  nomenclature  of  the  electrical  industry,  contending 
that  the  existing  supply  appeared  adequate  for  present  needs.  The 
proposed  "  myriawatt  "  for  boiler  rating  was  a  makeshift  unit,  and 
one  might  as  well  use  the  kilowatt  or  the  megawatt.  Even  the 
adoption  of  the  terra  "  Kelvin "  for  the  KW.-hour  had  not  found 
large  acceptance,  because  it  was  a  mixture  of  units  of  different 
characteristic3  and  not  an  absolute  unit  on  acount  of  the  hour 
factor, — Electrical  World, 
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[i'"ROM   OUR   SPECIAL   COKltKSl'ONDKNT.] 


A  VERY  successful  convention  of  the  (,'anadian  Electrical 
Association  was  held  in  Toronto  recently.  This  Association 
is  afHliated  with  the  National  Electric  Tiight  Association  of  the 
U.S.A.,  and  as  such  bars  all  men  connected  with  raunicipally- 
owned  works  from  its  membership.  There  is  now  a  move- 
ment on  foot  to  extend  the  scope  of  the  Canadian  Associa- 
tion so  as  to  include  municipal  men. 

A  pica  has  also  been  put  forward  recently  for  the  forma- 
tion of  an  Institution  of  Municipal  Engineers,  which  should 
include  electrical  engineers,  and  another  proposal,  as  an 
amendment  to  this,  recommends  that  the  municipal  engineers 
be  enrolled  as  a  new  section  of  the  existing  Canadian  Society 
of  Civil  Engineers. 

In  a  paper  read  in  June,  by  Dr.  "W.  W.  Andrews,  on 
"The  Scientific  Utilisation  of  Natural  Resources,"  before 
the  Union  of  Saskatchewan  Municipalities,  the  possibility  of 
utilising  the  enormous  quantities  of  straw  in  the  West,  for 
power  production,  was  dealt  with.  The  author's  personal 
analysis  of  the  straw  was  as  follows  • — 

Volatile  hydro-carbons,  04  to  72  per  cent. 
Moisture,  6  to  10  per  cent. 
Fixed  carbon,  21  to  24  per  cent. 
Ash,  ()'5  to  8'2  per  cent. 

The  paper  goes  on  to  say  :  "  It  is  found  that  slight  charring 
of  the  straw  solves  the  problem  of  reducing  the  straw  to  a 
powder  fine  enough  for  briquetting,  and  also  that  pulped 
potatoes  form  an  excellent  binder.  ...  It  will  thus  be 
seen  that  the  farm  may  not  only  produce  all  the  fuel 
necessary  for  household  and  power  purposes,  but  the  small 
towns  or  villages  may  be  supplied  with  fuel  from  the 
neighbouring  farms. 

"  How  enormous  the  possibilities  are  will  be  shown  from 
the  following  : — Suppose  we  think  of  a  square  40  miles  each 
way,  with  Regina  as  the  centre.  If  24,000  acres  be  left  out 
for  the  city  and  vacant  places,  and  supposing  that  one-half 
of  the  remaining  area  is  given  to  grain  crops,  250,000  tons 
of  this  fuel  may  be  produced  every  year  for  all  time,  nearly 
all  of  this  coming  from  a  distance  of  less  than  20  miles  from 
the  city." 

Though  the  author  does  not  touch  on  this  point,  there  is 
no  doubt  that  such  fuel  could  be  used  in  gas  producer  plant 
to  economically  generate  electric  power  for  use  in  the  district. 

The  Winnipeg  Board  of  Control  is  considering  the  elec- 
trification of  the  waterworks  high-pressure  pumping  plant, 
which  is  at  present  operated  by  gas  engines.  The  estimated 
cost  of  the  change  is  about  £10,000,  and  it  is  calculated 
that  this  would  soon  be  saved  by  eliminating  the  cost  of 
keeping  up  the  fires  for  the  producer  plant. 

The  Commission  of  Conservation  is  preparing  a  report  on 
the  water  power  of  Western  Canada,  in  which  a  great  deal 
of  information  will  be  given  respecting  the  water  powers  of 
British  Columbia.  The  mainland  coast  and  the  vicinity  of 
the  Grand  Trunk  Pacific  Railway  are  receiving  attention  at 
present,  presumably  because  these  will  be  the  most  accessible 
and  best  situated  regions  for  immediate  development. 

The  city  of  Brandon  in  Manitoba  is  just  about  completing 
the  electric  tramway  system,  and  it  is  expected  that  the  cars 
will  shortly  be  running.  A  by-law  has  recently  been  passed 
authorising  expenditure  amounting  to  £30,000  on 
extensions. 

In  these  notes  there  was  recently  a  brief  account  of  a 
report  by  a  consulting  engineer  on  the  subject  of  additional 
p3  ^er  for  the  Calgary  Electricity  Works.  Apparently  at  least 
one  of  the  recommendations  of  this  report  has  been  adopted, 
as  a  by-law  has  been  passed  authorising  additions,  including 
gas-fired  boilers  and  turbo-generators  of  6, GOO  ii.p.  capacity. 

The  town  of  Grenfell,  Saskatchewan,  proposes  to  spend 
about  £3,000  on  an  electric  lighting  plant  and  will  vote  on 
a  by-law  shortly. 

The  Medical  Officer  of  Health  of  Toronto  has  just  issued 
a  set  of  regulations  respecting  the  trams  and  other  public 
conveyances.  The  number  of  passengers  to  be  carried  is 
limited  to  one  and  two-fifths  of  the  total  seating  capacity. 
Each  tram  is  to  be  provided  with  a  Fahrenheit  thermometer 
and  no  cushions  on  the  seats  or  backs  will   be  allowed 


excejjt  such  as  can  }>e  readily  cleansed  and  disinfected. 
Efficient  ventilation  anfl  heating  are  U)  l>e  provided,  and 
all  the  straps  must  be  annposd  of,  or  covered  with,  celluloid 
or  other  noii-aWjrl>etit  material. 

The  Provincial  lioard  of  Health  must  approve  the 
regulations  before  they  f;an  be  properly  pat  into  force. 

Anyone  who  has  travelle^l  on  Toronto  trams  during  the  rush 
hours  will  endorse  the  pjlicy  of  the  M.O.H.  as  lx;ing  a  very 
g(XKl  move  in  the  right  direction.  The  extent  of  over- 
crowding at  present  allowed  is  extremely  dangerons,  especi- 
ally U)  the  public  health,  and  more  particulary  so  in  winter, 
when  owing  to  the  extreme  cold  the  cars  are  kept  very  much 
closed  up  and  often  greatly  overheated — the  atmosphere  is 
sometimtj  like  that  of  a  foul  den. 

Owing  to  the  recent  failures  of  the  transmission  hues  of 
the  Hydro-Electric  Power  Commission,  the  question  of  an 
emergency  plant  for  Toront^>  has  been  taken  up,  and  a  joint 
report  was  made  a  few  days  ago  by  the  Commission's 
chief  engineer  and  the  new  general  manager  of  the  Toronto 
hydro-electric  system,  Mr.  Couzens,  who  has  recently  arrived 
from  England,  in  which'  the  provision  of  a  plant  for  emer- 
gency and  peak  load  purposes  was  recommended.  The  ase 
of  both  steam  and  oil  engine-driven  sets  will  be  considered, 
the  probable  capacity  of  the  plant  being  in  the  neighbour- 
hood of  20,000  KW. 

It  is  understood  that  the  city  of  Hamilton  is  also  taking 
up  a  similar  question. 


The 


Mainsman's  Nightmare. 

A  sinuous  Network  held  me  fast. 

Thrown  round  me  by  the  Genius  of  the  Mains, 
And  thro'  the  meshes  grimaced  vast 

Armies  of  Faults,  like  little  stabbing^  paina. 
Upon  my  chest  there  sat  a  Kit 

Of  Jointer's  tools,  pouring  hot  compound  down 
My  throat,  which,  parched  as  the  Pit, 

Felt  like  a  Furnace  Flue.     Then  did  I  drown 
In  scalding  Insulating  Oil, 

Which  closed  around  my  horror-stricken  head. 
Whose  hair  electrified  did  coil 

In  snaky  spirals,  then  turned  cherry  red, 
And  stood  straight  out  like  prickly  quills 

Upon  the  fretful  porpuntine.     A  Mob 
Of  Megohms  danced  like  Whip-poor-wills  : 

And  then  methought  I  lost  my  blighted  job, 
And  all  the  mains  on  earth  went  dead. 

Then  blew -up  with  a  frightful,  fearful  shock, 
And  fifty  thousand  guns  struck  one  o'clock. 

And  half  a  million  lamps  crashed  to  the  ground, 
Till  all  the  vibrant  earth  reeled  round, 

Re-echoing  with  elemental  sound. 

*  *  *  *  • 

Here  I  awoke  in  horrid  sweat,  and  found 
The  cheap  alarm  clot  k  had  gone  off  its  head. 
And  it  was  8  a.m.,  and  I  abed. 

J.  A.  M. 

In  Gloct^r's  Alma/uic, 


Resascitation  from  Electric  Shock.— The  report  of 

a  Commission  on  resuscitation  from  electric  shock  to  the  N.E.L.A, 
Convention,  stated  that  so  far  as  the  amount  of  ventilation  of  the 
lungs  was  concerned,  the  Schaefer  method,  reinforced  by  the 
extension  of  the  arms  firward,  was  decid  dly  better  than  that 
suggested  by  Silvester.  This  advantage,  taken  in  conjunction  with 
its  greater  simplicity  and  safety,  caused  the  Commission  to  vote 
unanimously  in  favour  of  the  prone-pressure  method  of  artificial 
respiration  as  an  effective  means  of  giving  immediate  aid.  A 
booklet  on  resuscitation  has  been  prepared  as  the  v  utcome  of  the 
work. 

Even  a  relatively  poor  method  of  artificial  respiration,  if  begun 
immediately,  may  maintain  life  and  permit  ultimate  recovery  in 
cases  in  which  an  ideal  method,  with  all  the  resources  of  the 
laboratory  and  hospital,  would  be  ineffective  after  a  few  minutes. 
The  Committee  emphasised  the  wide  publicity  which  the"pul- 
motor  "  had  received  through  the  daily  Press,  but  pointed  out  that 
the  pulmotor  had  lacked  scientific,  surgical  and  medical  sponsors. 
Efforts  to  obtain  scientific  details  and  other  reliable  information 
bearing  upon  specific  cases  in  which  the  pulmotor  had  been  used, 
led  to  the  conclusion  that  the  cases  available  to  the  Committee  did 
not  furnish  convincing  proof  of  the  necessity  or  exceptional  value 
of  this  apparatus. 

The  report  described  the  mechanical  method  of  artificial  respira- 
tion used  by  Dr.  Metzler,  which  has  commendable  features.  The 
Commission  recommended  this  apparatus  as  a  satisfactory  means  of 
continuing  artificial  respiration,  and  suggested  that  in  cases  of 
suspended  breathing  the  modified  prone-pressure  method  be  supple- 
mented as  soon  as  possible  by  the  use  of  the  apparatus.— -K^-f^ru^Z 
World. 
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Oompi'ed  expressly  for  this  journal  by  Mkssrs.  W.  P.  Thompson  4  Co., 
Eleotrioal  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


16,151.  "Switohps  of  the  tumbler  kind."  W.  J.  Chables.  (Divided 
application  on  23,477,  1912,  April  3rd,  1913.)    July  14th.    (Complete.) 

10,160.    "  Dynamo-electric  machines."    J.  H.  Gath.    July  14th. 

1(5,167.  "  Direct-current  and  alternating-current  electric  motors."  H.  H. 
JowKRS.    July  14th, 

16,198.  "  Electrically-operated  rotary  constant-speed  device."  R.  P.  How- 
orave-Graham.    July  14th. 

16,202.  "  Apparatus  for  the  support  of  the  receivers  of  table  telephone 
instruments."    A.  Bonnin.    July  14th. 

16,208.  "Controllers  for  electrical  apparatus."  A.  Mond.  (Maschinen- 
fabrik  Oerlikon,  Switzerland.)    July  14th, 

16,214.  "  Electric  heating  apparatus  for  water  and  other  fluids."  H.  de 
KoK.  (Convention  date,  November  30th,  1912,  Germany.)  July  14th.  (Com- 
plete.) 

16,248.  "Electric  glow-lamps."  G.  Zahikjanz,  S.  Gatman  and  G.  van 
ZwoNKNBKRO.    July  15th. 

16,254.    "  Electrical  lamps."    J.  Ernst  and  C.  Endre.    July  15th. 

16,257.  "Electric  miners'  lamp  with  fire-damp  indicator."  J.  0.  Eigacx. 
July  15th. 

16,262.  "Device  for  transferring  pressure  from  rigid  bodies  to  electric 
insulators."    M.  Hedlund.    July  15th.    (Complete.) 

16.267.  "Telephone  exchange  systems."  Western  Electric  Co.,  Ltd. 
(F.  T.  Woodward,  United  States.)  (Divided  Application  on  1,902  of  1913, 
January  23rd).    July  15th,    (Complete.) 

16.268.  "Circuits  for  electric  signalling."  A.  Orling  and  Orling's  Telegraph 
Instromkkts  Syndicate,  Ltd.    July  15th. 

16.269.  "  Means  for  and  methods  of  changing  the  frequency  of  alternating 
electric  currents."    A.  M.  Taylor.    July  15th. 

16.297.  "  Syrens  for  submarine  signalling."  Signal  G.m.b.H.  (Convention 
date,  July  29th,  1912,  Germany).    July  15th.    (Complete.) 

16.298.  "  Receivers  for  submarine  sound  signals."  Signal  G.m.b.H.  (Con- 
vention date,  July  29th,  1912,  Germany.)    July  15th.     (Complete.) 

16.299.  "  Refractory  fibrous  material  and  process  of  making  the  same." 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.,  United  States.) 
July  15th. 

16,341,    "  Electric  arc  lights."    J.  T.  Morkis,    July  16th. 

16,844.  "  Counting  trains  for  electricity  meters."  A.  Mascall  and 
Chamberlain  &  Hookham,  Ltd,    July  16th.    (Complete.) 

16,349.  "Electrical  stop-motions  for  knitting  and  like  machines."  G. 
Btibbe.     July  10th. 

16,376.  "  Prepayment  devices  for  telephone  systems."  Siemens  &  Halsee 
Akt.-Ges.    (Convention  date,  July  17th,  1912,  Germany.)    (Complete.) 

16,384.  "Electric  heating  and  cooking  apparatus,"  H.  H.  Cbessall, 
July  16th. 

16.391.  "Cooling  electrical  machines,"  Allgemeine  Elektricitats  Ges. 
(Convention  date,  July  16th,  1912,  Germany.)    July  16th.     (Complete.) 

16.392.  "  Electric  dinner  or  service  lifts,"    F.  Hodgson.    July  16th. 
16,403,    "  Replacement   fuses    for    electric    circuits."      G.    O.    Donovan- 

July  16th. 

16,413.    "  Railways  safe-running  devices."    A.R.Angus.    July  17th. 

16,428.  "  Electro-motors  for  portable  electric  drilling  machines."  G.  F.  D. 
Campbell.    July  17th.    (Complete.) 

16,435.  "  Duplex  telegraphy  and  the  like."  H.  G.  Barwell  and  Eastern 
Telegraph  Co.,  Ltd.    July  17th. 

16,438.  "  Method  of,  and  means  for,  firing  submarine  mines  and  torpedoes." 
A.  C.  E.  Bateau.    July  17th.    (Complete.) 

16,454.  "  Electric  switches."  Siemens-Schdckertwerke  G.m.b.H.  (Con- 
vention date,  June  7th,  1913,  Germany.)    July  17th.    (Complete.) 

16,468.  "  Processes  for  making  boron  nitride."  British  Thomson-Houston 
Co.,  Ltd.     (General  Electric  Co.,  United  States.)    July  17th, 

16,474,  "Illuminated  advertising  apparatus."  E.  Buhlmann,  Jun.  (Con- 
vention date,  September  24ih,  1912,  Germany.)    July  17th.    (Complete.) 

16,481.  "Process  of  manufacturing  a  cobalt  electric  lamp-filament."  C. 
Kanazawi.  (Convention  date,  July  17th,  1912,  Japan.)  July  17th.  (Com- 
plete.) 

16,485.  "  Electric  and  gas  radiator."  V.  Lacasse,  (Convention  date, 
July  17th,  1912,  Belgium.)    July  17th.    (Complete.) 

16,626.  "Dynamo-electric  machinery."  Siemens  Bros.  Dynamo  Works, 
Ltd.,  and  G.  H.  Taylor.    July  18th.    (Complete.) 

16,538.  "Automatic  and  semi-automatic  telephone  systems."  Siemens  and 
Halske  Akt.  Ges.  (Convention  date,  September  10th,  1912,  Germany.) 
July  18ch.    (Complete.) 

16.540.  "  Electro-depositioa  of  iron."    S.  0.  Cowpeb-Coles.    July  18th. 

16.541.  "Process  for  the  electro-deposition  of  lead."  8.  O.  Cowpeb-Coles 
July  18th. 

16.542.  "  Process  for  coating  or  jjlating  metal  sheets  with  other  metals."' 
S.  0.  Cowper-Coles.    July  18th. 

16.565.  "Manufacture  of  electrolytic  iron."  Societe  "  Le  Fer."  (Con- 
vention date,  August  2nd,  1912,  France.)    July  18th.    (Complete.) 

16.566,  "  Magneto-electric  ignition  apparatus  adapted  for  use  in  connection 
with  internal-combustion  engines."  G.  G.  M.  Hardingham.  (Mafam  Motor 
Apparate  G.m.b.H.,  Germany.)    July  18th.    (Complete.) 

16,584.  "  Starting  devices  for  switches  of  electric  motors."  T.  Knight  and 
J.  R.  Maule.    July  19th, 

16,601.  "Apparatus  for  heating  liquids  electrically."  British  Electric 
•Heater  Co.,  Ltd.,  and  C.  Krati.    July  19th. 

16,609.  "  Means  for  operating  electrical  switches."  Mackenzie  Drysdale 
AND  Displayer  Co.,  Ltd.    July  19th. 

16,641.  "Indicating  recording  and  controlling  devices."  Boo.  de 
L'Elektricite  Nilmelior  and  E.  Colas,  (Addition  to  827/10.  Convention 
date,  July  20th,  1912,  France.)    July  19th.    (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps), 


Dynamo-electrio  Machines.    Electric  Construction  Co.  and  N.  Pensabene. 

7,651.    March  29th. 
Ele(itrioal  Winding  Gear  for  Clocks  and  the  Like.    L.  J.  Aron  and  C. 

Wiener.    9,154.    April  18th.    (June  29th,  1912.) 
Telephone  Systems.    H.  P.  Clausen.    16,057.    June  27th.    (March  llth,  1919.) 
Control  Gear  for  Naval  Ordnance.    E.  Saqui  and  8.  A.  Farrell.    15,279. 

July  1st. 
Telephone  Exchange  Systems  and  thk  Like.    W.  Aitken.    15,292.    July  1st. 
Filament-Supporting  Devices  for  Incandescent    Electric  Lamps.     Julius 

Pintsch  Akt.-Ges.    15,486.    July  2nd.     (November  21st,  1911.) 
Railway  Signals.    R.  H.  Btockdale.    15.548.    July  3rd. 
Electrical  Distbibution  Junction  Boxes  ob  Appabatus.    British  Insulated 

and  Helsby  Cables,  Ltd.,  and  H.  Allwood.    15,706.    July  5th. 
Electric  Toasters  and  the  Like    Devices.     E.  C.  R.  Marks.     (Landers, 

Frary  &  Clark.)    15,961.    July  8th. 
Means  for  Electrically  Lighting  Road  Vehicles  or  other  Rolling  Stock, 

L.  Krebs.    16,024.    July  9th. 
Apparatus  for  Testing   Electrical    Measuring   Instruments.     G.   North. 

16,730.    July  17th. 
Thermal  Switches.    A.  McPherson.    20,464.    September  9th. 
Electrical  Terminals.    H.  G.  Longford  and  W.  A.  Clark.    20,775.    September 

12th. 
Electrical  Incandescent  Lamps.    H.  F.  J.  Truss.    28,463.    October  14th. 
Magnetic  Speedometers.    H.  Haddan.    (Stewart  &  Clark  Manufacturing  Co.) 

23,597.    October  15th. 
Manufacture  op  Metal-filament  Electric  Lamps.    W.  L.Pakenham.    24,S61. 

October  24th. 
Electro-magnetic    Separators.      Maschinenbau-Anstalt   Humboldt.     24,643. 

October  28th.    (October  27th,  1911.) 
Locking  Devices  for  the  Gates  or  Doors  of  Electrically-controlled  Lifts 

AND  the  Like.    F.  Barlow.    25,258.    November  4th. 
Watertight  Insulating  Plug  for  Submersible  Vessels.    Siemens  Bros,  and 

Co.  and  W.  D.  Le  Corney.    28,646.    December  12th. 
Automatic  Apparatus  for  Controlling  the  Period  of  Artificial  Illumina- 
tion.   J.  H.  Gill.    29,928.    December  30th. 


1913. 

Time  Switches  for  Electrical  and  other  Purposes.    H.  F.  J.  Thompson  and 

J.  H.  Bowden.    1,496.    January  18th. 
Speed  Control  of  Prime    Movers.     Siemens-Schuokertwerke    Ges.      1,596. 

January  20th.     (January  19th,  1912.) 
Control  of  Electric  Motors  for  Driving  Screw  Propellers.     Sietoens- 

Schuckertweike  G.m.b.H.    2,136.    January  27th.     (January  27th,  1912.) 
Eleotromagnetically-Operated  Diaphragms  for  Producing  Sound.     E.  A. 

3raham.    4,197.     February  18th. 
Railway  Safe  Running  Devices.    A.  R.  Angus.    6,330  and  6,652,    March  2and. 

(Divided  application  on  7,081  of  1912.     March  22nd.) 
Electric  Motors  Applicable  for  Driving  Kinetogbaphs.    I.  Kitsee.    10,519. 

May  5th.    (Divided  application  on  14,880  of  1912.    June  26th.) 
Apparatus  for  Transmitting  Movements  or  Positions  op  Indices  by  Means 

of  Multiphase-wound  Bodies.    E.  Beckmann.    130.    January  2nd. 
Method  of  Reducing  Telephonic  Disturbances.    O.  B,  Blackwell  and  G.  A. 

Anderegg.    2,508.    January  30th. 
Electric  Transformers.    Claudius  Ash,  Sons  &  Co.,  Ltd.,  A.  B.  Jones  and 

W.  G.  Lee.    2,697.    February  Ist, 
Electro-magnetic  Service  Meter  for  Telephone  Exchanges  and  for  other 

Purposes.    Siemens  Bros,  &  Co.,  Ltd.,  and  E.  A.  Petithory.    2,762.    Feb- 
ruary 3rd. 


1912. 

Apparatus  for  Electric  Stkrilisation  of  Closet  Seats  and  the  Like.    K, 

Gasiorowski.    26,485.     November  18th. 
Electro-Magnets   for    Producing    Mechanical    Movements.      K.    Miram. 

27,922.    December  4th.    (December  4th,  1911.) 


Accnmulator  Traction   on   Prussian    Railways, — 

After  careful  tests  extending  over  several  years,  the  Prussian  State 
Railway  authorities  are  steadily  increasing^  the  number  of  accumu- 
lator-driven cars  on  their  lines.  In  1907  only  six  such  cars  were 
in  use,  whilst  now  the  number  has  increased  to  200.  Without  any 
revolutionary  change  in  design  or  construction,  the  possibility  of 
using  accumulators  successfully  for  this  purpose  has  thus  been 
established  in  a  striking  manner.  By  means  of  maintenance  arrange- 
ments with  the  accumulator  manufacturers  the  financial  risks  to  the 
users  are  reduced  to  a  minimum,  and  enable  an  exact  predetermina- 
tion of  the  cost  per  car-mile  to  be  arrived  at.  The  energy  required 
for  charging  is  produced  under  the  most  favourable  and  economical 
conditions.  Under  these  circumstances,  a  cost  of  not  more  than 
■?d.  per  KW. -hour  can  be  counted  on,  i^nA,  allowing  70  per  cent,  for 
the  (watt)  efiBciency  of  the  battery  and  85  per  cent,  for  that  of  the 
motors,  the  cost  per  H  p.-hour  at  the  wheels  works  out  at  ouly  about 
■87d. — a  price  which  neither  benzine-electric  cars  nor  the  ordinary 
steam  locomotive  can  approach. 

The  Prussian  Railway  results  also  enable  some  idea  as  to  total 
cost  to  be  arrived  at.  The  accumulator  cars  consist  of  two  distinct 
wagons  connected  by  a  coupling,  and  are  capable  of  carrying  a 
total  of  loo  passengers.  The  Tudor  accumulator  battery  is  placed 
in  two  compartments — one  at  the  point  of  the  double  car,  and  one 
at  the  back.  Of  the  six  wheel  axles  two  are  fitted  with  motors. 
Each  motor  is  rated  at  85  h.p.,  and  the  battery  is  of  sufficient 
capacity  to  cover  a  journey  of  loO  km.  ((52  miles)  without  re- 
charging. The  speed  attained  on  the  level  is  37  miles  per  hour,' 
and  22  miles  per  hour  on  a  2 "6  per  cent,  gradient.  The  weight 
of  the  car  complete,  but  without  passengers,  is  55  tons,  of  which 
17i  tons  is  for  the  accumulators.  The  cost  of  the  car  is  about 
£3,600. 

The  energy  consumed  is  very  moderate— amounting  to  about  2*3d. 
per  car-mile,  if  as  much  as  Id.  per  k.w.h  is  allowed  for  the  cost  of 
current.  The  total  cost  per  car-mile,  allowing  for  operating  cost, 
maintenance,  interest  on  capital  and  amortisation,  amounts  to 
about  8Jd.  Even  if  the  cost  of  energy  were  doubled  the  total 
cost  would  work  out  cheaper  than  that  for  benzine-electric  cars, 
recent  tests  on  which  have  shown  a  cost  of  something  like  12id. 
per  car-mile. 

With  steam  traction  the  cost  is  so  high  that  two  accumulator 
cars  could  be  run  for  the  same  amount.  The  chance  of  doubling 
the  train  frequency  without  increased  cost  should  greatly  aid  in 
popularising  accumulator  traction  on  railways  —La  Tecluilqne 
Moderne, 
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THE     RATING     OF     TRAMAVAYS. 


[20 


For  some  time  those  who  are  responsible  for  tramway 
undertakings  have  been  under  the  impression  that  the  track 
through  the  streets  is  subject  to  special  treatment  at  the 
hands  of  the  rating  authorities.  It  goes  without  saying  that 
some  measure  of  relief  from  the  full  burden  of  rates  would 
be  of  enormous  advantage  to  tramway  enterprise  ;  and  in 
our  view  the  exemption  would  also  be  justifiable.  In  the 
first  place,  the  duty  of  repairing  the  roadway  between  and 
for  some  distance  on  either  side  of  the  metals,  has  always 
been  imposed  upon  the  tramway  authority.  That  in  itself 
constitutes  a  claim  for  exemption  from  some  part  of  the  dis- 
trict rate.  In  the  second  place,  the  competition  of  the  motor- 
'bus,  which  practically  pays  no  rates  at  all,  has  rendered  it 
more  and  more  difficult  for  the  electric  tram  to  pay  running 
expenses.  As  we  shall  presently  see,  however,  these  con- 
siderations have  but  little  weight  with  those  who  have  to 
administer  the  law.  The  measure  of  relief  which  the 
tramway  has  enjoyed  may  be  stated  in  two  words.  In 
respect  of  property  of  certain  special  classes  the  general 
district  rate  is  made,  not  upon  the  whole,  but  upon  one- 
fourth  part  only  of  the  net  annual  value.  Amongst  these 
classes  are  {a)  land  used  only  as  a  canal  or  towing  path  for 
the  same  ;  (J)  land  used  only  as  a  railway  constructed 
under  the  powers  of  any  Act  of  Parliament  for  public  con- 
veyance. 

The  contention  that  tramways,  such  as  we  know  them 
ordinarily,  are  entitled  to  be  treated  as  railways,  was  first 
put  forward  in  the  case  of  Swansea  Improvements  and 
Tramway  Co.  v.  Swansea  Urban  Sanitary  Authority 
(1892)  I.  Q.B.  357.  There  the  appellants  under  the  powers 
given  them  by  certain  local  Acts  of  Parliament  con- 
ducted a  tramway  communicating  by  points  and  switches 
with  a  railway  in  their  possession,  which  was  worked  by 
them  in  conjunction  with  a  railway,  and  which  had  been 
constructed  under  an  Act  of  Parliament.  It  was  held  that 
the  land  occupied  by  the  tramway  was  not  *'  used  only  as 
a  railway "  within  the  meaning  of  the  Act,  and  that 
the  appellants  were  not  entitled  to  be  rated  in  respect 
of  it  in  the  proportion  of  one-fourth  part  only  of 
its  net  annual  value.  Mr.  Justice  "Wills,  in  giving  judg- 
ment, said  :  "  The  legislature  when  it  passed  that  Act  did 
not  think  it  necessary  to  define  a  tramway,  and  as 
definition  is  always  ^ periculosoc  plenum  opus  ahof,''  I 
shall  follow  the  example  of  the  legislature  and  not  attempt 
to  define  either  railway  or  tramway.  It  appears  sufficient 
to  say  that  no  ordinary  person  has  any  difficulty  in  dis- 
tinguishing between  the  two.  It  seems  to  me,  therefore, 
that  the  exemption  in  favour  of  railways  cannot  have 
been  intended  in  the  Act  of  1875  to  cover  tramways." 

Thus  it  came  about  that  in  1892,  tramways,  as  ordinarily 
known,  were  held  to  be  not  exempt.  Then  the  light  rail- 
way made  its  appearance,  and  it  has  actually  been  held  that, 
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altbough  a  tramway  and  a  light  railway  may  be  physically 
similar  in  every  detail,  the  light  railway  is  exempt,  while  the 
tramway  is  not !  In  this  connection  reference  need  only  be 
made  to  the  case  of  Wakefield  and  District  Light  Rail- 
ways Co.  r.  The  Wakefield  Corporation  (190S),  A.C.  293. 
In  that  case,  a  company  were  the  owners  of  a  light  railway 
constructed  under  an  order  made  under  the  Light  Railways 
Act,  189(>.  The  railway,  which  physically  resembled  a 
tramway,  was  laid  along  certain  open  streets,  and  the  order, 
while  preserving  to  the  public  their  ordinary  right  of 
passage  over  the  highway,  provided  that  the  company  should 
have  the  exclusive  use  of  the  railway  for  carriages  with 
flange  wheels.  The  company  having  been  assessed  to  the 
general  district  rate  in  respect  of  their  occupation  of  the 
railway,  it  was  held  upon  the  construction  of  Sec.  12  Sub.- 
Sec.  2  of  the  Light  Railways  Act,  189G,  that  Sec.  211,  Sub.- 
Sec.  1  (h),  of  the  Public  Health  Act,  1875,  applied  to  light 
railways  ;  that,  notwithstanding  the  user  by  the  public  of  the 
surface  of  the  streets  in  exercise  of  their  right  of  passage, 
the  company  were  occupiers  of  the  land  used  only  as  a 
railway  constructed  under  the  powers  of  an  Act  of  Parliament 
for  public  conveyance  within  the  meaning  of  Sec.  211,  and 
were  consequently  entitled  to  be  assessed  to  the  general 
district  rate  in  respect  of  the  said  railway  at  one -fourth  only 
of  its  net  annual  value. 

Founding  no  doubt  very  largely  upon  this  decision,  it 
appears  that  the  Metropolitan  Electric  Tramways  Co.  pre- 
ferred an  appeal  from  their  rates  in  the  Tottenham  district 
on  the  ground  that  they  were  entitled  to  exemption  both  in 
respect  of  the  tramlines  belonging  to  them,  which  were  part 
of  a  light  railway,  as  well  as  in  respect  of  the  tramlines  which 
were  really  part  of  a  tramway.  The  facts  which  have  already 
been  reported  were  these.  The  company  owned,  occupied, 
and  worked  as  one  connected  system  a  tramway  and  a  light 
railway,  which  were  constructed  in  and  along  certain  public 
streets  and  roads  in  the  district  of  an  urban  council.  The 
tramway  and  the  light  railway  were  constructed  and  worked 
under  and  subject  to  the  provisions  of  certain  local  Acts 
and  Orders  :  they  had  a  junction  with  each  other,  and  were 
worked  by  electricity  on  the  overhead  system.  They  were 
identical  as  to  mode  of  construction  and  materials  used,  and 
the  rails  of  each  were  laid  with  their  uppermost  surface 
level  with  the  surface  of  the  highway ;  the  same  carriages 
were  used  upon  them,  and  ran  through  from  the  one  on  to 
the  other,  and  the  electrical  energy  used  for  working  both 
the  tramway  and  the  light  railway  was  generated  at  the 
same  power  station  and  thence  transmitted  over  a  common 
system  of  cables  and  mains  to  sub-stations.  It  was  held  by 
the  Court  of  Appeal  that  the  tramway  was  "  land  used  only 
as  a  railway  constructed  under  the  powers  of  an  Act  of 
Parliament  "  within  the  meaning  of  Sec.  211,  Sub.-Sec!  I 
(b),  of  the  Public  Health  Act,  1875,  and  that  the  company 
were  therefore  entitled  in  respect  of  their  tramway  to  be 
assessed  to  the  general  district  rate  at  one-fourth  only  of  its 
net  annual  value.  In  this  case  the  decision  in  Swansea 
Improvements  and  Tramways  Co.  v.  Swansea  Urban  Sanitary 
Authority  (supra)  was  over-ruled. 

It  is  this  decision  of  the  Court  of  Appeal  which  has  itself 
been  over-ruled  by  the  House  of  Lords.  In  the  course  of  his 
judgment  Lord  Moulton  said  :  — 

If  it  were  admissible  to  speculate  as  to  the  motives  of  the  Legis- 
lature in  exempting-  railways  from  the  full  burden  of  the  rates,  I 
should  be  inclined  to  adopt  the  views  expressed  by  Mr.  Justice  Earle 
in  the  case  of  The  South  Wales  Railway  Co.  r.  The  Swansea  Board 
of  Health.  He  there  says  : — "The  greneral  scheme  of  the  enact- 
ment is  that  the  occupiers  of  the  classes  of  property  most  benefited 
by  the  expenditure  of  the  district  rates  chall  be  liable  to  be  rated 
at  a  higher  rate,  the  occupiers  of  the  classes  less  benefited  at  the 
lower  rate."  This  fully  accounts  for  the  exemption  of  railways 
running  on  their  own  lands  and  partaking  of  few,  if  any,  of  the 
advantages  of  municipal  expenditure  so  far  as  their  line  is  con- 
cerned. But  tramways  are  not  in  the  like  position.  The  public 
streets  provide  them  not  only  with  support  for  their  rails,  but  also, 
as  it  were,  with  arrival  and  departure  platforms,  for  they  collect 
and  deposit  their  passengers  all  along  the  route  which  they 
take.  I  can  think  of  no  class  of  property  within  a  town 
which  more  directly,  and  to  a  fuller  extent,  reaps  advantage  from 
municipal  expenditure,  in  the  way  of  construction,  maintenance, 
lighting  and  sewering  of  streets  (which  forms  so  large  an  item  of 
municipal  expenditure),  in  addition  to  its  dependence  on  the 
general  prosperity  of  the  town,  which  is  secured  by  municipal 
expenditure  on  other  objects.  Tramways  seem  to  me  so  little  in 
pari  casu  with  land  solely  occupied  for  railways  in  the  matter  of 


meriting  exemption  from  rates  that  I  have  the  greatest  doubt  whether 
any  responsible  authority  in  1875  would  have  proposed  to  exempt 
tramways  from  the  full  burden  of  rates,  or  if  they  had  proposed  it, 
the  Legislature  would  have  granted  it." 

He  then  went  on  to  point  out  that  in  point  of  fact  the 
Light  Railways  Act  had  been  abused,  inasmuch  as  it  had 
been  put  in  force  by  astute  promoters  who  saw  that  an  advan- 
tage could  be  gained  by  putting  forward  schemes  for  tram- 
ways in  the  guise  of  light  railways. 

The  conclusion  of  the  whole  matter  is  that  where  a  tram- 
way runs  along  the  street  and  joins  on  to  a  light  railway, 
the  latter  undertaking  is  entitled  to  exemption,  while  the 
former  is  not  !  If  ever  the  famous  didum  of  Mr.  Bumble 
anent  the  law  of  England  were  justifiable,  this  is  surely  the 
occasion.  In  future  those  who  desire  to  invest  in  tramways 
will  do  well  to  enquire  whether  their  property  is  in  reality  a 
tramway  or  a  light  railway. 


COAL,    GAS    AND    ELECTRICITY. 


We  have  it  on  the  authority  of  Mr.  D.  A.  Thomas,  of 
the  Cambrian  Coal  Combine,  that  "  Old  King  Coal  is  a 
Merry  Old  Soul,"  and  when  we  observe  the  prices  at  which 
electricity  supply  undertakings  are  entering  into  contracts 
nowadays  we  are  inclined  to  add  that  he  has  good  reason 
to  be  so.  Exceptional  and  continued  industrial  activity, 
even  in  these  days  of  electric  driving,  means  a  big  demand 
for  fuel,  and  when  owners  can  fix  their  own  figures, 
consequent  upon  everybody  wanting  more  of  their  com- 
modity, they  are  naturally  in  high  spirits.  Borough 
and  other  electrical  engineers  who  have  to  pay  these 
higher  prices  will  not  find  any  relief  by  wondering 
how  far  minimum  wage  legislation  and  how  far  industrial 
and  naval  activity  are  to  blame  for  their  heavier 
burden.  Some  of  them  have  turned  to  their  Diesel  engines 
with  a  sigh  of  relief  as  saving  them  from  high  coal  price 
troubles  in  the  future,  only  to  be  confronted  with  possi- 
bilities in  the  direction  of  oil  fuel  prices  and  shortage.  And 
so  Mr.  Thomas  continues  his  merry  song  foretelling 
for  his  majesty  a  merry  life  for  many  years  yet  to  come. 
"  The  total  quantity  of  oil  in  the  world  to-day  available  for 
fuel  purposes  was  less  than  2  per  cent,  of  the  total  pro- 
duction of  ccal,  and  how  was  2  per  cent,  going  to  take  the 
place  of  100  per  cent.?"  But  Mr.  Thomas  is  not  the 
only  performer  in  this  summer  festival,  for  Sir  Corbet 
Woodall,  the  chairman  of  the  Gas  Light  and  Coke  Co.,  has 
been  addressing  his  shareholders.  Now  he,  too,  is  interested 
in  the  price  of  coal,  but  he  has  to  p«//,  and  we  can  imagine 
the  heart  of  the  Cambrian  owner  rejoicing  as  he  learns 
from  Sir  Corbet  that  his  coal  is  costing  him  more 
by  hundreds  of  thousands  sterling  per  annum.  The 
Gas  Co.  has  been  passing  through  "  times  of  stress " 
with  "  abnormal  prices  of  coal,"  but  the  end  is  not  yet, 
for  contracts  extending  over  the  next  12  months  have 
been  made  at  prices  even  materially  higher  than  those 
paid  last  year  :  it  is  estimated  that  those  contracts 
will  involve  an  additional  expense  of  about  £175,000! 
And  yet  Sir  Corbet  Woodall  is  a  merry  old  soul 
too,  and  the  reason  of  his  contentment  is  not  far 
to  seek,  for  he  is  able  to  sliow  an  advance  of 
432,000,000  cb.  ft.  of  gas  sold  in  the  past  half-year, 
as  compared  with  the  corresponding  period  of  1912.  But 
instead  of  calling  for  his  pipe,  his  glass  and  his  fiddlers 
three,  the  Gas  Light  chairman  settles  harder  to  his  task, 
merely  telling  his  shareholders  that  this  circumstance  of  pro- 
gressive business  may  be  taken  as  furnishing  gratifying 
evidence  of  the  "  resources  available  to  the  company  in 
times  of  stress."  Electrical  men  who  want  to  know  what 
is  the  probable  course  of  future  coal  prices  will  undoubtedly 
listen  with  full  respect  when  so  big  a  coal  consumer  as  Sir 
Corbet  expresses  himself  on  that  matter.  lie  says  that 
while  it  is  impossible  to  forecast  the  future  with  any  degree 
of  confidence,  he  will  be  greatly  surprised  if  the  price  of 
coal  does  not  show  a  material  reduction  by  the  time  the 
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present  contracts  have  expired.  AVhat  are  to  be  the  causes 
working  to  that  end  he  does  not  indicate ;  whether  a 
falhng  off  in  trade,  or  a  more  settled  outlook  abroad,  or 
what  else,  it  is  useless  to  surmise.  But  return- 
ing now  to  that  reference  to  available  resources. 
The  Gas  Light  and  Coke  Co.  continues  to  add 
thousands  of  new  gas  stoves  to  its  mains  e\ery  year  ;  this 
we  presume  is  the  principal  "  available  resource,"  and  the 
company  certainly  does  endeavour  to  cultivate  this  field  in  an 
enterprising  way,  as  the  average  consumer  will  tell  us.  We 
hope  the  day  will  be  hastened  when  electrical  men  will  cut 
as  easily  into  the  gas  cooking  load  as  they  have  already  done 
into  the  gas  lighting  load,  when  it  will  be  as  easy  to  get 
the  consumer  to  take  the  electric  as  it  is  to  get  him  to  take  a 
gas  stove.  Education  is  largely  what  is  required.  (J as 
stoves  are  giving  way  in  places  to  electric,  but  the  gas 
authorities  have  still  a  vast  number  of  people  to  cater  for 
who  have  neither  electric  nor  gas  cooking  service  in  their 
homes.  Presumably  these  form  a  large  part  of  the  "  avail- 
able resources"  mentioned. 

One  other  word  from  the  speech  of  Sir  Corbet  AVoodall 
calls  for  attention  from  electric  supply  men.  He  says  that 
the  National  Gas  Exhibition  is  receiving  active  support 
from  the  majority  of  the  gas  undertakings  of  the 
Kingdom,  and  that  it  will  be  opened  by  the  Lord  INIayor  on 
October  1st.  We  will  add  nothing  further  at  this  stage 
save  a  hint  that  October  should  be  a  month  of  greatly  in- 
creased commercial  activity  on  the  part  of  all  electric  supply 
authorities  in  and  around  the  metropolis.  Were  the  Electric 
Supply  Publicity  Committee  not  Ustless  it  might  have  given 
an  energetic  lead.  But  as  matters  stand,  nobody  would 
dream  of  looking  that  way  for  leadership.  Apparently  it 
lies  in  a  comatose  condition  !  AYe  must  all  help  ourselves — 
unless  we  are  to  look  to  the  "  Point  Fives." 


Rubber. 


In  spite  of  all  the  attempts  made  to 
infuse  cheerfulness  into  the  rubber  market, 
the  tone  remains  one  of  comparative  dejection,  and  in  all 
probability  the  ultimate  course  of  prices  is  to  a  still  lower 
level.     There  is  no  doubt  that  the  Near  East  can  produce 
rubber  in  enormous  quantities  at,  say.  Is.  3d.  a  lb.,  and  the 
tonnage  produceable  at  this  figure  or  thereabouts,  is  bound 
to  increase   as  new   plantations  get  into  bearing,  and  as 
methods  of  production  are  improved.     All  attempts  arti- 
ficially to  hold  up  prices  are  bound  to  fail  in  the  long  run. 
It  is  no  use  for  syndicates  or  groups  to  put  their  heads 
together  to  hold  back  material,  or  to  endeavour  in  other 
ways  to  manipulate  the  market,  for  all  such  schemes  will 
inevitably  recoil  on  the  heads  of  their  promoters.     No  doubt 
shareholders  would  welcome  any    development  tending  to 
arrest  the  dry-rot  in  the  prices  of  rubber  and  of  the  shares 
of  producing  companies  in  the  Near  East  and  elsewhere, 
but  no  development  arising  out  of  the  manipulation  of  sup- 
plies can  be  attended  with  permanent  good.     It  is  futile  to 
talk  of  ultra-pessimism  on  the  part  of  the  investing  public. 
The    investing  public  have  been   hard  hit,   and  have   in 
too  many  cases  seen  their  capital  dwindle  down  to  a  fraction  of 
the  original  investment,  while  the  utmost  that  can  be  reason- 
ably hoped  is  that  the  increased  output  of  the  plantations  may 
go  some  way  towards  making  up  the  deficit  in  the  price  per  lb. 
Somewhere  round  current  prices   the  market  is  finding  a 
temporary  resting  place,  but  it  must  not  be  anticipated  that 
even  these  figures  can  last,  for  the  tendency  of  supplies  is  to 
increase,  and  the  manipulation  of  the  market  for  tine  hard 
Para  is  a  weak  spot.     Brazilian  Para  rubber  stands  at  an 
altogether  abnormal  level  compared  with  the  plantation  pro- 
duct, and  it  is  only  a  matter  of  time  for  a  readjustment 
to  take  place  ;  and  this  is  far  more  likely  to  be  effected  by 
a   fall  in    Para  than  by   an   appreciation  in  the  f  rice  of 
plantation.     The  proposal  to  form  a  Rubber  Companies' 
Shareholders'  Association  may  be  a  good  one,  but  it  can 
hardly  succeed  in  evolving  a  formula  for  freeing  the  rubber 
market  from  the  logical  effects  upon  prices  of  growing  pro- 
duction.     As  for  the  rumoured  formation  of   an  "  Inter- 
national  Rubber   Syndicate "   under  the   auspices    of    the 
Belgian  Government,  with  a  capital  of  50  million-  francs, 
for  the  purpose  of  restricting  output,  in  conjunction  with 


the  Governments  of  Holland  and  Brazil,  the  scheme  can 
hardly  be  put  forward  seriously.  No  doubt  if  it  were  put 
into  operation  it  would  cause  a  temporary  rise  in  the  price 
of  rubber,  but  the  trouble  would  l^e  to  make  it  effective.  It 
would,  however,  be  a  c-apital  thing  for  the  plantation*  in  the 
Near  East,  who  could  increase  their  output  then  without 
any  fears  as  to  the  consequences.  The  Belgian  Government 
is,  of  course,  concerned  mainly,  because  of  the  effect  which 
the  fall  in  the  prici  of  rubber  is  having  upon  the  prosperity 
of  the  Congo  Colony,  and  it  would,  no  doubt,  be  supported 
more  or  less  whole-heartedly  in  any  possible  scheme  by  the 
Antwerp  rubber  dealers,  a  pretty  influential  body. 

The  world's  consumption  of  rubber  in  11)12  was  abont 
11 1,000  tons,  of  which  the  Middle  East  contributed  some 
28,000  tons,  while  this  year  it  is  computed  that  the  con- 
sumption will  amount  to  approximately  120,000  tons,  of 
which  amount  the  Middle  East  is  expected  to  contribute 
a  mutter  of  45,000  tons.  This  implies  an  increase  in  the 
output  of  the  plantations  in  the  Middle  Ea?t  of  10,500  tons 
compared  with  last  year,  but  there  ir  an  offset  against  this, 
for  the  production  of  wild  rubber  is  being  materially  reduced, 
while  consumption  is  decidedly  on  the  increase.  Taking  the 
two  factors  together,  the  increase  in  production  may  be 
practically  counterbalanced  by  the  anticipated  reduction  of 
7,500  tons  of  wild  rubber  and  the  expected  increase  of  9,000 
tons  in  consumption.  There  is  not  the  smallest  doubt  that 
the  collection  of  wild  rubber  has  Vjecome  a  losing  industry 
at  current  prices,  and  the  complaints  of  the  Congo  trade'rs 
referred  to  above  reflect  the  degree  to  which  they  have  been 
hit.  Further  than  this,  the  Mexican  revolutionary  dis- 
turbances have  entirely  dislocated  the  guayule  industry,  and 
the  cessation  of  production  from  this  branch  of  the  wild 
rubber  trade  only  serves  to  accentuate  the  falling  off  in 
supplies  of  material  of  this  character. 


COPPEE    has  had    a   most  interesting 
*^*     ■         market  lately,  and  one  which  has  shocked 
with  surprise  the  many  pessimists  who  have  been  prophesy- 
ing all  sorts  of  calamities  and  preaching  prices  down  to  an 
unheard-of  figure.     The  fact  is  that  a  wave  of  pessimism 
has  lately  passed  over  all  the  markets,  and  while  this  was 
sweeping  over  people's  heads  they  had  no  time  to  think  of 
the  blue  sky  above.     Now  that  the  wave  has  ebbed,  and 
the  sun  is  found  to  be  still  shining,  there  has  been  a  gasp  of 
relief    and    a    much   more    happy    frame    of    mind    has 
developed.     So  far  from  the   world  being  threatened  with  a 
deluge  of  copper,  as  was  being  foretold  a  few  months  ago, 
the  shortage  increases  in  intensity  from  month  to  month, 
owing  to  one  reason  or  another,  but  undoubtedly  one  of  the 
most  powerful  has  been  the  enormous  volume  of  consump- 
tion.    On   top  of   this,   however,   there   have   been   other 
factors  at  work,  and  the  most  potent  recently  has  been  the 
strike  at  the  Nichols  refinery  in  America,  which  caused  a 
reduction    of   8,000   tons   in   the   United    States    refinery 
production    last    month.      Now    further    labour    troubles 
have     developed,     this     time     in     the     Lake    Superior 
region,    which   produces    about    100,000    tons    of    copper 
a  year.      The  trouble   seems  to  be  of  a   radical   nature, 
involving  the  recognition  of  the  men's  union,  which  has  been 
persistently  refused  by  the  mine-owners,  and  the  result  is 
that  production  has  ceased  over  the  whole  district  and  there 
is  reason  to  fear  that  water  is  getting  into  the  mines.     If 
this  be  so  as  the  consequence  of  pumping  operations  haying 
been  scopped  at  certain  mines,  the  outlook  is  grave  in  the 
extreme.     In  any  event  the  world  cannot  well  do  without 
the  100,000  tons  a  year  which  the  Lake  turns  out,  and  even 
the    temporary  shut-off  of  8,000  tons  a  month  cannot  be 
regarded  with  other  than  the  gravest  anxiety.    The  influence 
which  the  strike  has  had  upon  the  market  is  well  shown  by 
the  considerable  advance  in  prices  sustained  lately.     There 
has  been  a  very  large  run  of  demand  on  both  sides  of  the 
Atlantic,    and   producers  have   sold   heavily  and   are   now 
quite  well  situated  for  the  next   couple  of  months  or  so. 
Much   depends  upon   the  news  from   the   Lake  Superior 
district,  and  any   appreciable   amelioration   of   the    labour 
condition  there  would  probably  bring  about  a  sharp  tem- 
porary reaction  in  prices. 
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PIECEWORK     AND     BONUS      SYSTEMS     OF 
WAGES    PAYMENT. 


By  "  ZAHLER." 


The  introduction  of  any  system  of  piecework  or  bonus 
system  of  payment  into  a  works  can  be  looked  at  from  two 
points  of  view,  as  follows  :  — 

1.  As  a  means  of  ensuring  that  for  every  pound  paid  in 
wages,  a  pound's  worth  of  work  is  done. 

2.  As  a  means  of  utilising  the  self-interest  of  the  worker 
to  secure  his  co-operation  in  increasing  output,  and 
decreasing  costs. 

As  regards  the  former  of  these,  it  may  be  stated  that 
with  modern  conditions  of  factory  organisation,  the  under- 
lying idea  is  a  fallacy.  The  only  method  of  preventing 
wages  being  paid  for  which  no  useful  work  is  performed,  is 
personal  good  management.  Good  management  will  result 
in  absence  of  such  waste,  no  matter  what  the  system  of 
payment  may  be.  Thus,  there  are  large  concerns  running 
successfully  in  which  all  the  workmen  are  paid  simply  on 
a  time  basis. 

An  example  of  this  is  mentioned  in  the  American 
Marhinist  of  May  31st,  1913,  page  761,  where  it  is  stated 
that  the  15,000  operatives  of  the  Foixi  Motor  Co.  are  all 
paid  by  the  day.  Similarly,  numbers  of  successful  concerns 
may  be  enumerated  working  on  any  of  the  many  different 
methods  which  have  been  introduced  during  recent  years. 

Good  Management. — It  might  be  remarked  here  that  the 
question  of  good  management  above  referred  to  is  practically 
wholly  one  of  personnel.  No  greater  mistake  can  be  made 
than  to  imagine  that  any  system  can  take  the  place  of  an 
intelligent  and  zealous  staff.  If  the  officials  be  thoroughly 
well  chosen  and  organised,  with  mutual  confidence  between 
themselves,  and  a  graduated  responsibility  and  power  from 
the  highest  to  the  lowest,  a  good  result  will  be  obtained 
with  almost  any  system.  On  the  other  hand,  if  the  staff  be 
unsatisfactory,  then  the  best  system  in  the  world  will  not  be 
a  success. 

It  follows  from  this,  that  the  second  point  of  view  given 
above  is  the  one  from  which  this  subject  should  be  studied, 
the  object  aimed  at  being  to  transform  a  reasonably  good 
state  of  affairs  into  a  still  better  one  ;  in  other  words,  to 
enable  the  business  to  develop  and  improve,  and,  in  addition, 
to  relieve  the  staff  of  a  good  many  routine  matters,  so  that 
they  can  give  their  attention  to  the  new  developments  which 
are  continually  necessary. 

Pvre  Pieceivorl;. — Before  going  any  further,  it  is  necessary 
to  mention  one  class  of  business  in  which  the  piecework 
system  pure  and  simple  suffices  for  the  whole  of  the  manage- 
ment, as  far  as  the  workpeople  only  are  concerned.  This  is 
where  the  worker  is  paid  so  much  each,  or  per  dozen,  or  per 
gross  for  his  work,  be  it  little  or  much,  independently  of 
any  minimum  amount  of  wages  per  day  or  week  whatsoever. 
This  system,  of  course,  obtains  in  many  parts  of  the  country 
in  many  manufacturing  trades,  as  it  did  in  the  coal  mining 
industry  before  the  passing  of  the  recent  Coal  Mines 
(Minimum  Wage)  Act.  In  the  engineering  and  allied 
trades,  however,  it  only  applies  in  the  simpler  and  undeve- 
loped branches.  Especially  it  applies  in  what  may  be 
described  as  the  "  single  piece  "  industries — that  is,  when 
the  product  is  finished  in  one  operation  by  a  single 
workman. 

Directly  one  gets  to  the  highly  specialised  trades  in  which 
the  final  product  is  the  result  of  a  great  many  operations, 
then  the  pure  piecework  system  cannot  be  used.  We  may 
take  it,  moreover,  that  the  whole  tendency  nowadays  is  for 
the  workman  to  demand  a  guaranteed  minimum  wage,  and 
it  may  be  stated  that  the  great  majority  of  manufacturing 
engineering  works  in  this  country  now  do  this.  It  is,  how- 
ever, when  a  system  of  bonus,  or  piecework,  is  superimposed 
upon  a  guaranteed  minimum  wage  based  upon  time  rates 
that  certain  difficulties  crop  up  of  which  some  are  dealt  with 
in  the  remainder  of  this  article. 

Balance  and  Debt  System.— \n  this  system  the  workman 
is  engaged  at  a  certain  weekly  rate  which  amount  {pro  rata 
to  the   time  spent  in   the  works)  the   workman  receives 


whether  the  amount  earned,  reckoned  on  the  piecework 
basis,  amounts  to  his  time  rate  or  not.  That  is  to  say,  all 
work  given  out  is  priced  at  so  much  per  article.  At  the 
end  of  the  week  the  total  earned  is  added  up  ;  if  it  comes 
above  the  man's  time  rate  he  receives  the  excess  as  a 
"  balance."  If,  on  the  other  hand,-it  comes  below  the  time 
rate,  the  man  nevertheless  receives  the  time  rate,  the  deficit 
being  booked  against  him  as  a  "  debt."  This  debt  must  be 
paid  off  by  the  workman  out  of  any  subsequent  "  balance  " 
before  he  receives  payment  of  any  balance  he  may  earn  in 
the  future. 

"  Delti^ "  Not  Legally  Becoverahle. — It  may  be  stated 
that,  generally  speaking,  the  debts  spoken  of  in  the  pre- 
ceding paragraph  are  not  legally  recoverable  by  the  master. 
Formerly,  however,  this  was  not  so,  and  it  may  be  in  certain 
instances  they  are  legally  recoverable  now.  Under  such  con- 
ditions, it  has  been  asserted,  and  the  writer  believes  with 
good  awthority,  that  the  creation  of  "debt"  has  actually 
been  encouraged  by  the  employer.  This  has  been  the  case 
where  the  workmen  have  been  highly  skilled,  and  there  has 
been  keen  competition  among  the  masters  for  the  workmen's 
services.  The  fact  then  that  the  workman  in  the  event  of 
his  leaving  in  "  debt,"  could  be  prosecuted  by  his  former 
employer,  gave  the  latter  a  hold  over  him  and  prevented  him 
accepting  a  higher  offer  of  wages  from  another  manufacturer. 
Such  a  state  of  affairs  would,  of  course,  only  exist  in  a  trade 
consisting  of  small  employers,  and  it  is  impossible  under  the 
usual  present  day  conditions  of  large  factories.  We  must, 
therefore,  consider  the  "  debt  "  a?  being  only  a  nominal  or 
fictitious  one,  and,  as  a  matter  of  fact,  in  the  year's  balance- 
sheet  it  is  always  written  off  as  already  lost  and  is  never 
included  among  the  credit  items. 

E feet  '  of  the  '■'■  Batafice  and  Dehf^  System  on  the 
Workmen. — The  effect  which  this  system  has  on  the  work- 
man simply  depends  upon  the  mental  attitude  which  the 
man  is  induced  to  take  up.  In  some  cases  he  accepts  the 
situation  frankly,  and  in  the  event  of  an  accumulated  debt 
does  his  level  best  to  clear  it  off  and  again  to  earn  balances. 
A  particular  case  which  came  before  the  writer's  attention 
at  a  machine  tool  works  in  Lancashire  illustrates  this.  In 
this  works  the  system  was  carried  to  ,the  extent  that  if  a 
workman  left  a  job  in  debt  it  was  a  condition  of  employment 
of  his  successor  that  he  should  take  up  the  debt  and  work 
the  same  off  before  drawing  any  balance.  In  the  case  in 
question  the  work  consisted  of  the  assembling  and  fitting  of 
engine  lathes,  the  work  being  undertaken  by  small  groups  of 
fitters  under  a  leading  hand.  In  this  instance  the  leading 
hand  took  up  the  work  with  approximately  £20  debt  on 
it  and  in  a  comparatively  short  period  paid  the  whole  of  it 
off  and  then  earned  very  good  wages.  The  secret  of  this 
was  that  the  man  was  convinced  that  the  prices  paid  were 
fair  and  had  sufficient  self-confidence  to  tackle  the  work  with 
certainty  of  success. 

As  stated  before,  the  mental  attitude  of  the  workman  was 
the  determining  factor.  It  must  be  confessed,  on  the  other 
hand,  that  often  the  effect  of  an  accumulated  debt  is  very 
different  to  the  case  just  related.  The  workman  then 
regards  the  debt  as  something  impossible  to  be  got  over, 
and  ceases  to  endeavour  to  work  up  to  the  piecework  rate. 
This  state  of  affairs  is  really  the  very  worst  which  can  exist 
in  a  workshop.  If  a  man  is  working  on  a  purely  day  rate, 
his  sense  of  fairness  will  generally  induce  him  to  give  a  fair 
day's  work  in  returh  for  his  wages.  But  a  pieceworker  up 
against  a  debt  which  has  got  out  of  his  control  neither  has 
the  sense  of  fair-dealing  to  urge  him  on  nor  the  hope  of 
increased  wages.  He  speedily  deteriorates  as  regards  his 
own  output  and  spreads  disorganisation  and  dissatisfaction 
around  him.  Such  a  state  of  affairs  must  be  put  a  stop  to 
at  all  costs. 

Difficidties  of  the  '•'Balance  and  DeW^  System  — 
In  a  preceding  paragraph  it  was  stated  that  when  a  piece- 
work or  bonus  system  was  superimposed  upon  a  day  rate  of 
pay,  difficulties  were  encountered.  If  the  work  be  purely 
repetitional,  or  simple  in  character,  these  difficulties  to  a 
large  extent  disappear  The  state  of  affairs  is  soon  reached 
when  the  majority  of  people  in  the  workshop  approximate 
to  each  other  in  output  capacity,  and  are  all  working  at  the 
same  day  rate;  no  "debt"  worth  speaking  of  is  created, 
most  of  the  people  drawing  large  or  small  bonuses  depend- 
ing  upon  the  energy  and  intelligence  they  put  into  their 
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work.  It  is  when  one  comes  to  work  of  a  varied  nature, 
not  of  a  repetition  character,  necesfcitatiiig  the  employinent 
of  men  of  varying  capacities  and  different  day-work  rates, 
that  the  difficulties  appear. 

For  example  :  A  certain  joh  may  be  undertaken  by  a 
semi-skilled  jierson  who  is  rated,  say,  at  2o3.  per  week. 
After  some  time  spent  on  the  work,  he  becomes  highly 
skilled  on  that  particular  work,  and  earns,  we  will  say,  :i2a. 
per  week  on  piecework.  Now,  it  might  be  necessary  to 
place  another  man  upon  the '  same  work  to  deal  with  a 
temporary  rush.  A  man  similarly  skilled  in  that  operation 
may  not  be  available,  and  it  may  be  necess^ary  to  employ  a 
skilled  mechanic,  rated,  we  will  say,  at  40s.  per  week,  on  the 
job.  Now  this  man,  not  having  the  manual  dexterity  on 
the  paracular  work  that  the  other  has  acquired  by  long 
practice,  will,  at  the  same  piecework  rate,  go  heavily  into 
debt.  It  might  be  said  that  this  should  be  prevented  by 
increasing  the  day  rate  of  the  semi-skilled  man  to  equal  that 
of  the  trained  mechanic  and  raising  the  piecework  rate 
accordingly.  But  this  would  not  be  just.  The  skilled 
mechanic  is  paid  at  a  higher  day  rate  because  the  employer 
always  has  his  trained  skill  available  for  any  work  which  he 
might  require.  On  the  other  hand,  the  semi-skilled  man  is 
only  highly  efficient  on  the  particular  jab  onwhich  h©  has, 
by  long  practice,  acquired  rapidity  of  production.  Any 
manager  of  a  shop  where  work  of  a  varied  nature  is  carried 
on  will  agree  that  difficulties  similar  to  the  one  just 
related  are  continually  occurring.  In  short,  when  two  men 
of  different  day  rates  are  employed  upon  the  same  work,  the 
one,  because  of  his  relatively  higher  day  rate,  goes  into  debt, 
and  the  other  draws  a  balance. 

Another  difficulty  which  may  be  cited  is  that  of  new  work- 
men, or  workmen  going  on  to  new  jobs.  Of  course,  if  the 
work  is  a  continual  repetition,  this  may  be  got  over  by  not 
permitting  the  worker  to  go  on  to  piecework  until  he  has 
acquired  sufficient  dexterity  to  earn  a  balance  at  the  settled 
piecework  rates.  This,  however,  is  impossible  in  any  shop 
where  work  of  a  varied  nature  is  carried  out. 

It  is  not  necessary  to  dwell  upon  this  phase  of  the  matter 
longer,  as  by  following  oat  the  line  of  thought  indicated, 
many  other  difficulties  can  be  foreseen  and  are,  as  a  matter- 
of  fact,  encountered.  As  a  result  of  these,  various  other 
systems  of  payment  have  been  put  into  use  in  different 
places.  These  will  next  be  considered.  It  may  be  said  that 
they  are  all  characterised  by  the  absence  of  any  "debt" 
being  booked  against  the  workman,  the  sole  inducement  to 
the  exertion  of  the  energy  and  intelligence  of  the  workman 
being  the  hope  of  extra  reward  over  and  above  his  guaran- 
teed daywork  rate. 

"  Balance "   System   of  Piecework. — This  system  is  the 
same    as   the-   "  balance   and   debt  system,"   except   that 
there  is  no  such  thing  as  debt.     Of  course  the  latter  system 
comes  to  the  same  as  the  "  balance  "  system  alone  if,  owing 
to  continuity  of  work,  &c  ,  all  the  pieceworkers  continually 
draw  balances,  as  is  indeed  the  case  in  many  works.     In  the 
"  balance  "  system,  however,  even  if  the  worker  does  not 
earn  his  day  rate,  his  total  of  piecework  bemg  below  this, 
nevertheless  debt  is  not  booked  against  him.     On  the  next 
job  he  may  earn  a  balance  which  is  then  paid  him  without 
regard  to  the  fact  that  on  the  former  j  )b  he  may   have 
been  paid  more  than  the  piecework  rating.     The  result  of 
this    is   that    the   workman   approaches    each   job    afresh 
unburdened  with  the  weight  of  an  accumulated  debt.     It  is 
obvious,  however,  that  the  system  lends  itself  easily  to  abuse 
and  necessitates  careful  supervision  on  the  part  of  the  fore- 
men.    Of  course  it  is  necessary  for  the  workmen  to  keep 
time  cards  on  which  the  time  taken  on  every  job  is  recorded. 
This   is  not  always  done  with  the  "balance  and   debt" 
system. 

Premium  Bonus  System. — In  effect  this  is  very  similar  to 
the  "  balance  "  system,  in  that  the  workman  is  paid  as  a 
minimum  his  day  rate,  and  no  debt  is  booked  again4  him 
if  he  fails  to  do  the  work  in  the  standard  time.  Instead, 
however,  of  pricing  the  work  at  so  much  per  piece,  a  standard 
time  is  fixed  within  which  the  job  should  be  accomplished. 
If  the  workman  finishes  within  a  shorter  time,  he  is  paid  at 
his  day  rate  for  the  time  spent  plus  a  bonus  equal  to  this 
day  rate  for  half  the  time  saved. 

This  method  of  paying  a  bonus  equal  to  half  the  time 
saved,  although,  of  course,  being  quite  an  artificial  arrange- 


ment and  having  no  particular  meaning,  ha.*  resulted  lu  in*i 
fly.stem  lx;ing  looked  upon  with  suspicion  by  the  workman, 
owing  to  the  fact  that  he  thinks  that  he  i«  entitled  to  pay- 
ment for  the  whole  of  the  time  saved.  Coi  'ly,  the 
introduction  of  the  system  has  encountered  grta^  w^  |-  '•'  •■ 
It  should  be  noted  that  the  amount  of  the  \aji\\Xs  (i 
upon  the  man's  day  rate.  Thus,  if  he  saves  one  hour  and  is 
rat(;d  at  Is.  per  hour  his  bonus  is  Od.     If,  <m  t'        '      '    nd, 

he   is  rated  at   '.id.  his  Ixjuus  is  i^d.     In  t;..    : lero 

differs  from  the  fixed  bonus  system  suggtsii/ed  lx:low. 

hifferenliul  Jionxis  System. — This  is  a  pystcm  introduced 
in  America  and  for  which  very  exwlltnt   results  ha*      '   'n 
claimed  resulting  in  increased  pay  for  the  workmen,  iri 
output  and  decreased  cost  of  production.     Some  details  of  the 
working    of    the    method    are     given    in    the    Ameriran 
Mflrhinesl,  Vol.  38,  page  770.     It  is  very    similar  to  the 
premium  bonus  system  descrilx;d  in  the  preceding  paragrapli, 
except  that  instead  of  the  workman  receiving  as  a  bonus  a 
fixed  proportion  of  the  time  saved,  the  proportion  is  fixed  by 
a   sliding  scale,  it   being  the  higher  the  shorter  the  time 
taken.      There  is,   however,  from  the  woikmen's  point  of 
view  the  same  objection  as  to  the  premium  bonus  system. 
To  this  must  be  added  the  difficulty  that  it  is  very  complex 
and  difficult  for  a  relatively  unedncated  man  to  understand. 
Exaggerated  Results  Claimed  as  the  Result  of  the  Intro- 
duction of  Systems. — It  is  not  out  of  place  heie  to  utter  a 
word  of  protest  as  to  the  absurd  lengths  to  which   some 
writers  have  gone  in  claiming  advantages  for  their  different 
pet    systems.      This   is   particularly   the   case   among  the 
writers    on   the    so-called   "  scientific   management."     The 
methods  advocated  by  these  writers  are  excellent  as  far  as 
they  go,  but  carried   to  the  extreme  lengths  proposed  by 
some  authors,  they  only   induce  ridicule  and  contempt  in 
practical  men. 

An  example  of  this  is  afforded  by  a  book  written  by 
Mr.  Frederic  A.  Parkhurst,  and  entitled  "  Applied  MethcKis 
of  Scientific  IManagement."  One  of  these  applied  methods 
consists  of  very  lengthy  written  instructions  with  the 
application  of  a  bonus  system  to  the  charvvoman.  As  an 
examp'e,  the  eleventh  and  twelfth  written  instructions  for 
the  morning's  work  of  this  official  may  be  cited  : — 

11.  Thoroughly  sweep  the  Buperintendent'd 

office,  dust  the  furniture  and  clean  out 
wash  basin ;  then  return  to  locker 
room,  taking-  the  superintendent's  cus- 
pidor along.  Thoroughly  clean  the 
same,  leave  pail  and  mop  in  ito  proper 

place,  take  broom  along:  and  return  the  lionuit 

Rjperintendent's  cuspidor,  and  continue     Min.     Ilrs.     in  doJ.<. 

to  tool  room  0  "lo         'OOTo 

Rest  period,  if  wanted        12  20        "OlO 

12.  Thoroughly  sweep  both  departments  of 

the  tool  room,  remove  chips,  clean  the 
hand  basin  in  the  corner,  (nipty  crs- 
pidors,  then  go  to  die  shop        24  "-10        "020 

and  so  on. 

It  is  to  be  presumed  that  the  charwoman  in  (juestion 
carries  about  with  her  a  copy  of  the  instructions  and 
refers  to  them  from  time  to  time  to  see  whether  she 
shall  dust  the  superintendent's  arm  chair  before  she  cleans 
his  "  cuspidor "  or  rirc  rer<a.  "When  the  office  is  spring 
cleaned,  presumably,  the  standing  instructions  are  with- 
drawn and  a  fresh  lot  prepared  and  douotless  passed  by  the 
directors  as  correct.  It  will  also  be  good  news  to  the 
"  Weary  "Willies  "  that  in  the  works  in  question  a  bonus 
may  be  earned  by  "  resting."  But  the  whole  thing  is  of 
course  absurd,  and  illustrates  what  an  awful  result  happens 
to  a  man  if  he  lets  his  mind  be  run  away  with  by  one  idea. 

Coming  back  to  what  was  stated  in  the  early  p^irt  of 
this  paper,  all  systems  must  be  adjuncts  to  an  efficient 
staff.  System  is  like  fire — a  good  servant  but  a  very  bad 
master. 

Fixed  Bonus  System  of  Wage  Payment. — The  difficulties 
which  are  incident  to  the  various  systems  hereinbefore 
described,  may  be,  to  a  very  large  degree,  got  over  by  the 
employment  of  a  system  of  fixed  bonuses,  depending  upon 
quickness  of  production.  In  order  to  introduce  this  system, 
the  shops  are,  first  of  all,  divided  into  z-)nes  depending 
upon  the  average  value  of  one  hour's  work  in  that  particular 
section.  A  fixed  bonus  per  hour  saved  is  then  settled  for 
each  zone.      Thus,  in  Section  1,  it  may  be  agreed  that  the 
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bonus  per  hour  saved  shall  be  Gd.  In  Section  2,  5d.,  in 
Section  8,  4d.,  i"tc. 

For  each  job,  then,  a  time  allowance  is  fixed,  depending 
upon  the  time  that  would  be  taken  by  the  average  workman 
for  that  zone  when  working  at  a  fair  day  rate  velocity.  The 
fixed  bonus  is  then  paid  the  worker  for  all  time  saved  on 
the  standard  time,  over  and  above,  of  course,  his  day  rate  of 
wages  for  the  time  spent.  Thus,  a  man  may  be  rated  at, 
say,  lOd.  per  hour  working  in  a  zone  where  the  bonus  is  Gd. 
per  hour  saved.  The  standard  time  for  the  job  is,  say,  five 
hours,  and  the  workman  completes  it  in  3^  hours.  He  is 
paid  3i  X  10  plus  Ih  x  G  =  44d.,  I'.c,  at  the  rate  of 
li'-Gd.  per  hour. 

In  pre-estimating  the  selling  price  the  labour  costs  would, 
of  course,  be  reckoned  at  5  x  10  =  r)Od.,  so  that  the  final 
result  should  be  a  saving  to  the  employer  and  an  increased 
wage  to  the  man.  The  particular  point  to  bear  in  mind  is 
that  the  bonus  paid  is  totally  independent  of  the  time  rating 
of  the  man.  Thus  all  difficulties  due  to  men  working 
together  on  the  same  work  at  different  time  rates  disappear. 
The  question  of  whether  the  piecework  rates  fit  in  with  the 
time  rates  of  the  workman  never  arises.  Moreover,  if  the 
man  be  rated  low  and  acquire  special  skill  on  a  particular 
job  the  cost  of  production  will  be  low,  while  the  proportion 
of  bonus  to  day  rate  drawn  by  the  worker  will  increase  and 
thus  render  him  the  more  and  more  satisfied. 


SOME    CHIEFS    I    HAVE    MET. 


[communicated.] 


While  the  primary  object  of  the  technical  Press  is  the 
dissemination  of  technical  knowledge,  at  times  an  article 
dealing  with  more  human  and  personal  matters  relieves  the 
studied  monotony  of  a  plethora  of  technical  articles,  besides 
which  personal  experience  dealing  with  employers  and 
employes  is  often  of  great  interest  to  those  young  men  just 
entering  upon  a  business  career.  It  is,  therefore,  the 
intention  of  the  author  in  this  short  article,  to  deal  with 
the  personalities  of  the  chiefs  under  whom  he  has  worked 
in  the  course  of  his  career. 

The  writer's  first  essay  in  the  supply  world  was  made 
when  he  secured  a  junior  post  on  the  staff  of  a  London 
company.  The  remuneration  was  the  princely  one  of  30s. 
per  week,  and  the  recipient,  being  young  and  enthusiastic, 
persuaded  himself  that  his  services  were  worth  at  least  four 
times  that  sum.  After  a  few  months'  time,  strenuous 
endeavours  were  made  to  imbue  the  chief  with  the  same 
idea,  but  he  was  of  adamant  on  the  point,  suggesting  that 
"  the  honour  of  being  attached  to  his  staff  was  -in 
itself  sufiicient  remuneration  for  che  poor  services  rendered." 
It  was,  therefore,  necessary  to  explain  that  "  the  honour  " 
did  not  provide  the  recipient  thereof  with  shirts  and  collars, 
food  and  lodging,  &c.  As  this  argument  had  not  the  desired 
effect,  and  as  the  chief  did  not  appear  keen  on  continuing 
the  discussion,  it  was  deemed  wise  not  to  pursue  the  matter 
further,  but  to  look  out  for  a  more  remunerative  post  else- 
where. On  a  suitable  post  turning  up,  the  chief  was 
approached  for  a  testimonial,  which  he  declined  unless  the 
applicant  undertook  to  resign  within  three  months  whether 
he  secured  another  position  or  not.  This  arbitrary  offer  was 
declined,  and  the  job-seeker  applied  without  the  recommenda- 
tion requested.  On  receipt  of  the  news  that  his  application 
had  been  successful  (jobs  were  easy  to  get  in  those  days) 
the  chief  was  sought  in  his  private  lair  and  informed  of  the 
fact.  Rather  a  stormy  scene  followed,  the  chief  maintain- 
ing that  he  had  been  treated  in  an  underhand  manner,  that 
members  of  his  staff  immediately  they  became  useful  left, 
&c.,  &c.  I  mildly  pointed  out  to  him  that  if  their  useful- 
ness had  been  recognised  in  a  practical  manner  such  eventu- 
alities would  not  have  arisen.  He,  however,  maintained  a 
haughty  and  injured  air,  and  thus  we  parted. 

My  next  attempt  was  in  municipal  service.  The  chief 
was  young,  able  and  intensely  enthusiastic  and  imbued  with 
a  tremendous  sense  of  his  own  importance.  The  assistant 
he  required  was  a  man  who  never  made  mistakes  or  omitted 


"  to  do  those  things  which  he  ought  to  have  done  or  did 
those  things  which  he  ought  not  to  have  done."  As  this 
qualification  is  extremely  rare  in  the  case  of  young  men  of 
limited  experience,  and  as  what  is  right  or  what  is  wrong  is 
often  a  matter  of  personal  opinion,  it  will  readily  be  under- 
stood that  the  position  of  the  writer  and  his  succesEors  was 
an  unenviable  one,  and  my  relations  with  this  gentleman 
terminated  very  suddenly.  On  reviewing  this  episode  in 
after  years  it  became  apparent  that  the  fault  lay  on  both 
sides,  and  that  both  chief  and  assistant  should  recognise 
that  each  is  human.  If  this  fact  were  more  fully  realised 
it  would  tend  to  the  maintenance  of  harmonious  relations, 
which  would  naturally  be  to  the  benefit  of  the  undertaking. 
Enthusiasm  is  a  quality  to  be  commended  in  both  chief  and 
assistant,  but  when  it  is  carried  to  the  extent  of  asking  an 
assistant,  after  1 2  hours'  strenuous  duty  to  "  come  along 
and  clean  out  the  main  flue"  at  12  o'clock  on  Saturday 
night,  the  chief  peeling  himself  for  the  fray  as  he  issues 
his  order,  one  feels  that  enthusiasm  can  on  occasion  be 
carried  too  far. 

Out  of  a  job,  with  but  a  few  pounds  in  one's  pocket,  and 
too  independent  to  seek  the  aid  of  the  parental  exchequer,  the 
acquisition  of  another  job  was  a  matter  of  vital  importance. 
However,  success  soon  attended  the  writer's  efforts.  A 
certain  municipal  station  was  very  short-handed,  due  to  what 
in  these  days  would  be  classed  as  a  strike  having  occurred, 
owing  to  alleged  tyranny  on  the  part  of  the  chief  towards 
his  subordinates.  As  the  Committee  wisely  decided  that  dis- 
cipline must  be  maintained,  and  as  the  inquiry  held  by  the 
members  into  the  alleged  tyranny  had  a  negative  result,  the 
strikers  were  requested  to  seek  other  pastures,  and  vacancies 
occurred.  In  view  of  this  incident,  the  prospects  of  a 
happy  life  did  not  seem  particularly  bright ;  but  as  necessity 
knows  no  law,  it  was  worth  risking  the  supposed  tyranny  of 
the  chief,  knowing  that  one  week's  notice  would  terminate 
the  engagement  if  the  worst  occurred.  On  arrival  at  the 
works  I  was  cordially  greeted  by  the  chief  ;  and  I  can 
understand  his  cordiality,  as  he  and  one  assistant 
had  for  some  time  been  running  the  station 
between  them,  while  it  was  whispered  that  the 
synchronising  during  that  period  alarmed  the 
drivers  greatly.  The  interview  was  terminated  by  an 
invitation  to  partake  of  tea  and  bloaters  at  the  chief's 
residence.  This  gentleman  proved  one  of  the  nicest  men 
one  could  possibly  work  under,  always  being  genial  and 
friendly,  and  quite  willing  to  listen  to  any  suggestions  his 
assistants  might  make  for  the  better  running  of  the  station. 
Unless  he  is  like  the  leopard,  it  is  hard  to  realise  any  cir- 
cumstances under  which  he  could  be  charged  with 
tyrannical  treatment  of  his  subordinates.  The  salary  paid 
the  assistants  was  the  usual  "  thirty  bob,"  this  being  the 
arbitrary  value  placed  upon  our  services  by  the  Committee 
in  spite  of  the  remonstrances  of  the  chief.  He,  however, 
frequently  found  his  shift  men  a  job  in  their  spare  time  at 
8d.  per  hour,  and  never  worried  them  as  to  the  length  of 
time  they  took  over  the  work.  Therefore,  if  the  engineers^ 
were  not  anxious  to  limit  their  time  at  the  works  to  eight 
hours  per  day,  it  was  quite  possible  for  them  to  augment 
their  income  very  considerably,  in  spite  of  the  dictum  of  the 
Committee. 

After  a  pleasant  two  years'  sojourn,  the  writer  secured  an 
appointment  as  chief  assistant  at  another  municipal  station. 
Here  the  chief  proved  a  gentleman  in  every  sense  of  the 
word.  Unfortunately,  however,  the  station  was  not  paying, 
and  the  Corporation  was  very  chary  of  launching  out  into  a 
bigger  scheme  in  view  of  the  fact  that  substantial  deficits 
were  being  made  annually  with  monotonous  regularity.  The 
chief,  a  most  capable  man,  was  of  quiet  and  unassuming 
demeanour,  and,  as  one  of  the  Committee  told  me  privately; 
"  too  much  of  a  gentleman,  and  unable  to  talk."  He,  soon 
after  my  advent,  secured  another  position,  and  the  Com- 
mittee decided  that  it  was  desirable  to  introduce  fresh  blood. 
They  quite  made  up  their  minds  they  wanted  "  a  man  who 
could  talk,"  and,  all  credit  to  their  discernment,  they  got 
him  !  Soon  after  his  arrival  he  made  things  hum  ;  he 
recommended  practically  everything  his  predecessor  had 
advocated  for  years,  and,  strange  to  tell,  these  suggestions 
were  adopted  without  a  murmur.  This  gentleman  eventually 
constituted  himself  Committee,  Town  Clerk  and  Corporation, 
as  well  as  engineer,  and  declined  to  be  guided  by  anybody, 
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completely  ignoring  the  instructions  of  the  Coramittee  and 
Corporation.  This  policy  worked  well  up  to  a  certain  point, 
but  when  these  autocratic  methods  were  adopted  towards 
consumers  and  potential  consumers,  trouble  was  bound  to 
follow,  and  the  Corporation,  while  afraid  to  bring  matters  to 
a  head,  secretly  longed  for  a  return  of  the  old  quiet  time — 
even  if  accompanied  by  the  old  bone  of  contention,  the 
jinnual  deficit. 

The  writer  put  in  a  very  strenuous  two  years  with  the 
"  talkative  engineer,"  that  gentleman  leaving  the  work  to 
his  subordinates  while  he  did  the  talking  and  took  unto 
himself  credit  for  everything  done. 

As  to  the  sequel  to  this  gentleman's  career,  in  view  of  his 
vocal  abilities,  he  requii-eda  great  deal  of  "lubrication,"  and 
it  came  about  that  as  time  went  on  he  spent  most  of  his 
time  at  a  local  hostelry,  boasting  to  members  of  the 
Corporation  (who  occasionally  called  and  hinted  regarding 
his  frequent  presence)  that  "  He  guessed  he  could  do  all 
his  business  by  'phone,"  pointing  to  the  instrument  in  the 
bar  parlour.  This  and  other  matters  eventually  became  a 
matter  of  such  publicity  that  the  chief  was  compelled  to 
resign,  his  post  now  being  tilled  by  a  "  raon  o'  few  words." 


THE    PRIVATE     INSTALLATION. 


[from  our  legal  contributor.] 


There  is  often  considerable  doubt  in  the  minds  of  those 
who  are  in  a  position  to  make  and  use  their  own  electricity 
as  to  whether  they  can  do  so  without  encroaching  on  the 
preserves  of  the  supply  authority.  Again,  a  difficult  ques- 
tion often  arises  as  to  whether,  when  a  man  has  an  installa- 
tion of  his  own,  he  can  use  the  mains  as  a  stand-by  should 
his  own  plant  break  down.  Finally,  the  man  w^ho  is  hardly 
in  a  position  to  run  a  private  installation  merely  for  the 
service  of  his  own  premises. 

The  Electric  Lighting  Act,  1882,  does  not  make  any 
provision  at  all  for  the  regulation  of  the  supply  of  electricity 
otherwise  than  under  a  provisional  order  or  a  special  Act. 
Thus,  after  that  Act  was  passed,  whereas  persons  who 
supplied  electricity  under  a  provisional  order  were  subject 
to  rules  made  by  the  Board  of  Trade  in  carrying  out  the 
details  of  their  undertaking,  the  owners  of  an  installation 
who  furnished  their  neighbours  with  a  private  supply  were 
under  no  restriction  whatever.  For  instance,  by  regulations 
made  under  the  Act  of  1882,  the  use  of  aerial  lines  was 
very  much  restricted  ;  but  these  rules  only  applied  to 
statutory  undertakers. 

In  order  to  bring  private  supply  companies  under  the 
jurisdiction  of  the  Board  of  Trade  a  special  clause  was 
inserted  in  the  Act  of  1888.  By  Sec.  i  of  that  Act  it  was 
provided  that  where  in  any  case  any  electric  line  or  other 
work  may  have  been  laid  down  or  erected  in,  over,  along, 
across,  or  under  any  street,  for  the  purpose  of  supplying 
electricity,  or  may  have  been  laid  down  or  erected  in  any 
other  position  for  such  purpose,  in  such  a  manner  as  not  to 
be  entirely  enclosed  with  any  building  or  buildings,  or 
where  any  electric  line  or  work  so  laid  down  or  erected  may 
be  used  for  such  purpose  otherwise  than  under  and  subject 
to  the  provisions  of  a  licence  or  provisional  order,  the  Board  of 
Trade  may,  by  notice  served  upon  the  body  owning  or  using 
the  line,  require  that  such  line  shall  be  continued  and  used 
only  in  accordance  with  the  conditions  and  rules  which  they 
may  prescribe. 

A  proviso  exempts  from  the  operation  of  the  section 
"  every  electric  line  or  work  laid  down  or  erected  by  any 
body  or  person  for  the  supply  of  electricity  generated  upon 
any  premises  occupied  by  such  body  or  person  to  any  other 
part  of  such  premises."  Thus  a  man  who  erects  an  installa- 
tion for  the  supply  of  his  own  house,  or  factory  premises 
need  pay  no  attention  to  the  regulations.  Any  pereon 
failing  to  observe  the  regulations  and  orders  of  the  Board  of 
Trade  is  subject  to  penalties. 

To  avoid  the  necessity  of  drawing  up  sets  of  rules  for 
every  case,  the  Board  of  Trade  have  issued  regulations  drafted 
to  meet  the  requirements  of  this  section,  the  general  effect 


of  which  is  very  similar  to  those  which  have  to  ^J6  r-'^-^-r-^^l 
by  companies  and  \ocm\  authorities  which  supply  o  / 

under  statutory  powers.  To  deal  with  them  at  length  would 
be  l)eyond  thesco{>eof  the  [iresent      '  '  .     It  may  be  pointed 

out,  however,  that  Regulation  2  ,.. :ta  earth  connection, 

except  in  the  manner  there  provided.  Regolatlon  4  limits 
the  pressure  between  any  two  conductors  or  between  any  part 
of  either  conductor  and  the  earth,  to  3,000  volte.  Regnla- 
lation  M  substitutes  100,000  watts  for  the  :3,000  volta  in 
the  ordinary  regulations  as  the  limit  which  a  high  preaenre 
line  may  be  used  for  transmitting.  Regulation  17  provides 
precautions  against  injurious  affection  by  induction  ;  while 
Regulation  18  contains  special  provisions  for  the  protection 
of  the  Postmaster-General. 

Compliance  with  the  Board  of  Trade  regulations  does 
not  always  completely  protect  a  man  who  supplies  elec- 
tricity in  the  manner  alx)ve  described.  He  may  have  to 
observe  certain  by-laws  issued  by  the  local  authority  of  the 
district  in  which  his  works  are  situated. 

Thus  he  may  find  it  necessary  to  lay  his  mains  across  a 
highway,  and  in  seeking  to  do  this  he  may  come  into  con- 
flict with  the  local  authority  who  liave  control  of  the  high- 
way. This  will  probably  be  the  case  if  the  local  authority 
are  themselves  supplying  electricity  in  their  district  under 
provisional  order,  as  they  will  naturally  desire  to  restrain 
competition  by  every  means  in  their  power. 

Dealing  first  with  the  (question  of  overhead  wires,  it  is 
clear  law  that  unless  the  local  authority  own  the  soil  of 
the  highway,  they  cannot  entirely  prevent  the  suspension 
of  overhead  wires  if  placed  at  oUch  a  height  that  they  are 
completely  out  of  the  way  of  the  traffic.  This  point  was 
made  quite  clear  some  years  ago  in  a  case  which  was  decided 
in  the  High  Court.  Those  who  wish  to  lay  cables  across 
the  highway  have  only  to  make  an  arrangement  with  the 
landowners  on  either  side  by  which  they  can  obtain  leave  to 
erect  posts  for  the  suspension  of  the  cables.  In  the  rare 
case,  however,  of  the  local  authority  owning  the  soil  of 
the  road,  it  will  be  within  their  power  to  absolutely  prevent 
any  cables  being  so  suspended,  as  the  presence  of  such  cables 
constitutes  a  technical  trespass,  the  continuance  of  which 
may  be  restrained  by  an  injunction. 

It  should  also  be  observed  that  in  urban  districts  the 
local  authority,  by  adopting  Part  II  of  the  Public  Health 
Acts  Amendment  Act,  1890  (53  and  54  Yict.,  c.  59),  may 
acquire  power  to  make  by-laws  for  the  prevention  of  danger 
or  obstruction  to  the  public  from  posts,  wires,  tubes,  or  any 
other  apparatus  stretched  or  placed  above,  over,  along,  or 
across  any  street  (whether  before  or  after  the  adoption  of 
that  part  of  the  Act),  for  the  purpose  of  any  telegraph, 
telephone,  lighting,  railway  signalling,  or  other  purpose. 
Again,  in  the  case  of  London,  overhead  wires  can  only  be 
erected  in  accordance  with  by-laws  made  under  the  London 
Overhead  Wires  Act,  1891. 

Coming  now  to  the  question  of  laying  mains  beneath  the 
surface  of  the  road,  it  may  be  stated,  broadly,  that  no 
private  person  has  any  right  to  break  up  the  surface  of  the 
road  without  the  consent  of  the  highway  authority.  Further, 
there  is  a  section  of  the  PubUc  Health  Act,  1875,  which 
prohibits  any  man  from  placing  a  tunn*^.!  of  any  kind  under 
a  highway  without  consent. 

Having  dealt  with  the  conditions  in  which  a  private 
supply  installation  may  be  conducted,  it  is  now  necessary  to 
take  note  of  recent  legislation  dealing  with  the  matter.  The 
legi?lature  appears  tc  have  been  compelled  to  wait  for  10 
years  before  it  was  found  possible  to  add  anything  to  the 
Act  of  1899. 

The  first  section  in  this  Act  (Sec.  15)  which  is  material 
to  our  present  purpose  deals  with  the  question  of  supplying 
electricity  to  premises  having  a  separate  supply.  It  is  in 
the  following  terms  : — "  Notwithstanding  anything  in  the 
Electric  Lighting  Acts  or  in  any  Act  of  Parliament  or 
Provisional  Order  authorising  an  undertaking,  a  person 
shpll  not  be  entitled  to  demand  or  to  continue  to  receive 
from  undertakers  authorised  to  supply  electricity  in  any 
area  a  supply  of  electricity  for  any  premises  having  a  separate 
supply,  unless  he  has  agreed  with  the  undertakers  to  pay 
to  them  such  minimum  annual  sura  as  will  give  them  a 
reasonable  return  on  the  capital  expenditure,  and  will  cover 
other  standing  charges  incurred  by  tnem  in  order  to  meet 
the  possible  maximum  demand  for  these  premises  ;  the  sum 
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to  be  so  paid  shall  be  determined  in  default  of  agreement 
by  arbitration." 

The  necessity  for  some  such  section  arose  from  the  fact 
that  before  this  Act  was  passed  it  was  quite  competent  for 
the  owner  of  a  private  installation  to  use  the  "  mains  "  when 
there  was  a  breakdown.  He  could  not  be  refused  a  supply 
simply  because  he  happened  to  have  an  engine  and  dynamo 
of  his  own.  But  for  this  section  undertakers  could  not 
insist  upon  a  minimum  sum  in  excess  of  that  authorised  by 
their  order,  which  is  usually  18s.  id.  per  quarter. 

But,  perhaps,  the  most  important  section  in  this  Act  from 
the  point  of  view  of  the  owner  of  a  private  installation  is 
Sec.  23,  which  deals  with  the  question  of  competition 
between  the  owner  of  a  generating  plant  who  desires  to 
supply  his  neighbours,  and  the  local  or  other  authority 
supplying  under,  or  by  virtue  of,  a  provisional  order. 

The  Section  provides  :  "  Where  in  any  area  a  local 
authority,  company,  or  person  is  authorised  to  supply  elec- 
tricity under  Act  of  Parliament,  or  under  licence  or  pro- 
visional order,  granted  under  the  Electric  Lighting  Acts,  it 
shall  not,  after  the  passing  of  this  ii^ct,  be  lawful  for  any 
other  local  authority,  company,  or  person  to  commence  to 
supply  or  distribute  electricity  within  the  same  area, 
unless  tuch  supply  or  distribution  is  authorised  by  Act  of 
Parliament,  or  by  licence  or  provisional  order  granted  in 
terms  of  the  Electric  Lighting  Acts  :  Provided  that  this 
section  shall  not  prevent  any  company  or  person  from 
affording  a  supply  of  electrical  energy  to  any  other  company 
or  person  where  the  business  of  the  company  or  person 
affording  the  supply  is  not  primarily  that  of  the  supply  of 
electrical  energy  to  consumers. 

"  Provided  also  that  this  section  shall  not  prevent  any  com- 
pany who  at  the  passing  of  this  Act  are  empowered  by  their 
memorandum  of  association  to  generate  electrical  energy 
from  affording  a  supply  to  a  railway  company  for  purposes 
incidental  to  that  company's  undertaking  other  than  the  con- 
veyance of  public  traffic." 

The  second  proviso  will  become  of  less  and  less  value  as 
time  goes  on.  It  is  interesting  to  notice  that  since  the  Act 
came  into  force,  no  case  has  arisen  in  which  this  section  has 
been  discussed,  or  in  which  any  attempt  has  been  made  to 
enforce  it.  Indeed,  it  is  not  easy  to  understand  how  or  by 
whom  it  is  to  be  enforced.  Apparently  it  would  be  for  the 
local  authority  or  company  to  institute  proceedings  for  an 
injunction  to  restrain  interference  with  their  rights.  But 
there  is  nothing  to  show  that  a  ratepayer  in  a  district  might 
not  himself  move  in  the  matter  on  the  ground  that  the 
possible  competition  would  tend  to  diminish  the  profit  of  the 
public  undertaking. 

In  conclusion,  we  may  refer  to  one  question  which  often 
arises.  Suppose  a  man  were  to  take  a  supply  from  the 
station  at  power  rates.  By  so  doing  he  would  thus  get  the 
current  at  a  less  cost  than  he  would  have  to  pay  if  it  was 
used  for  lighting  purposes.  He  could  well  afford  to  have  a 
motor-generator  and  supply  himself  and  his  neighbours  with 
electric  light.  Would  this  be  legal  ?  It  is  conceived  that 
any  such  use  of  a  motor -generator  is  illegal.  For  a  man  to 
take  a  supply  of  electricity  at  motor  rates  and  use  it  for 
lighting  purposes  is  little  short  of  a  fraud  on  the  supply 
company. 


CORRESPONDENCE. 


Letter*  received  by  ut  after  5  P.M.  ON  Tuesday  cannot  affear  until 
the  following  week.  Correspondentt  should  forward  their  communi- 
catioiu  at  the  earliegt  possible  moment.  No  letter  can  be  published 
vnlest  we  have  the  Hiriter^s  name  and  address  in  our  possession. 


The  Prevention  of  Accidents  in  Electric  Lilts. 

Absence  from  England  for  some  weeks  has  prevented 
the  writer  from  following  the  above  correspondence,  but, 
perhaps,  it  is  not  yet  too  late  for  another  letter. 

"  Helicon  "  (July  -ith)  correctly  states  that  on  June  2"7th 
Mr.  Cooper  and  Mr.  Barlow  defined  the  danger  in  Mr. 
Cooper's  mind,  but  they  had  not  previously  done  so. 
"  Helicon "  incorrectly  assumes  that  this  danger  as  now 
described  was  "  obscure  "  to  us.  He  overlooks  the  fact  that 
we  referred  to  it  in  our  first  letter,  and  to  means  for  avoiding 
it,  and  reverted  to  the  latter  point  on  June  27tli, 


"  Helicon  "  proposes  that  closing  the  switch  should  come 
last  in  order  of  time.  This  is  a  most  attractive  ideal,  and 
one  which  has  probably  presented  itself  to  more  than  one 
student  of  the  subject.  But  everything  depends  on  what 
has  to  be  sacrificed  to  attain  that  particular  object ;  in  short, 
upon  the  complete  details  of  the  project,  and  until  these  are 
stated  no  useful  opinion  is  possible. 

"  Helicon  "  again  refers  to  a  possible  broken  spring,  and 
adds  a  bent  spindle  as  impediments  to  counterlocking.  The 
former  has  been  dealt  with,  and  as  to  spindles,  they  were 
eliminated  from  any  locks  years  ago. 

Turning  to  Mr.  Cooper's  letters,  that  gentleman  opened 
the  discussion  by  a  condemnation  of  all  existing  locks,  and 
laid  down  a  specification  as  his  own  ideal,  which,  he  stated, 
was  conformed  to  by  a  single  "unique"  specimen,  since 
identified  as  Mr.  Barlow's. 

We  were  able  to  show  that  at  least  three  other  types,  in- 
cluding one  of  our  own  forms,  filled  the  bill,  and  recently 
particulars  of  a  fifth  have  reached  us.  Was  not  Mr.  Cooper's 
generalisation  a  trifle  rash  ? 

On  June  27th  this  correspondent  again  condemns  springs 
as  being  inferior  to  .  .  .  some  device  he  leaves  undescribed. 
In  the  same  letter  he  objects  to  discussion  when  "  no  definite 
particulars  are  available."  He  is  really  very  difficult  to 
please. 

He  expresses  a  doubt  if  we  understand  his  specification. 
We  can  assure  him  we  do,  and  met  it  long  ago. 

His  attempt  to  place  us  in  a  dilemma  in  respect  of  our 
1905  patent  merely  indicates  inexperience  of  patent  pro- 
cedure. In  point  of  fact,  only  one  lock  was  ever  made  in 
accordance  with  the  illustration  published  in  the  specification, 
but  most  of  those  actually  manufactured  are  protected  by 
the  1905  claims. 

His  sneer  at  our  policy  of  prompt  improvement  at  all 
possible  points  was,  no  doubt,  regretted  when  seen  in  print, 
and  we  set  against  it  the  later  admission  that  until  a  few 
weeks  back  our  1905  patent  was  "  the  best  on  the  market." 

Mr.  Cooper  is  wrong  in  his  assumption  that  we  have 
dropped  the  form  of  lock  which  meets  his  specification  ;  it 
is  supplied  to  any  customer  desiring  it. 

Mr.  Cooper's  argument  round  a  recent  fatality  is  getting 
confused.  He  was  objecting  to  the  uncounterlocking  of 
each,  or  any,  gate  at  a  point  before  the  cage  reached  floor 
level,  and  used  the  accident  to  point  his  objection.  We 
replied  that  an  uncounterlocked  zone  of  2  ft.  6  in.  was  a 
practical  necessity,  and  stated  that  the  accident  was  not  the 
result  of  such  a  provision.  He  now  quotes  evidence  (the 
accuracy  of  which  we  neither  accept  or  dispute),  which,  if 
correct,  merely  shows  that  by  some  mischance  the  uncounter- 
locking occurred  very  much  earlier  ;  and,  therefore,  that  the 
circumstances  are  not  relevant  to  this  discussion.  Un- 
counterlocking must  occur  somewhere,  and  all  systems  are 
liable  to  derangement. 

The  main  question  was,  whether  Mr.  Barlow's  lock  was 
an  advance  upon  previous  achievement,  and  clearly  that 
cannot  be  usefully  discussed  till  the  inventor  can  table  his 
particulars,  and  we  therefore  wish  this  to  be  a  final  letter. 

We  have  shown  that  things  were  not  so  backward  as  Mr. 
Cooper  imagined,  and  would  close  with  a  reminder  that  he 
was  comparing  a  device  which  had  passed  through  the  ordeal 
of  thousands  of  applications  during  eight  years  of  life 
with  the  one  which  was,  however  promising,  as  yet  com- 
paratively untried,  and  we  have  some  confidence  that  after 
two  or  three  years'  experience  of  the  new  device,  if  Mr. 
Cooper  cannot  repeat  his  opinion  that  ours  was  the  "  best 
on  the  market,"  he  will,  at  least,  look  upon  it  as  second  to 
none. 

Sniitli,  Major  &  Stevens,  Ltd. 

Tjondon,  August  Is/,  1918. 


A  (Question   of    Etiquette. 

I  am  anxious  to  obtain  the  opinion  of  some  of  your 
readers  as  to  what  is  the  proper  course  to  pursue  under 
the  following  circumstances. 

During  my  journeyings  about  Oreat  Britain  I  have  come 
in  contact  with  several  supply  companies  who  make  a  big 
profit  out  of  installation  work  and  who  stifle  competition  by 
insisting  on  all  sorts  of  absurd  regulations  (bluff,  of  course, 
but  rows  only  make  customers  suspicious)  for  contractors  ; 
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afc  the  same  time  these  same  companies  do  disj^rciceful  work 
themselves,  i.e  ,  bare  wires  under  floors  and  down  partitions, 
motors,  &c.,  unearthed,  and  all  the  other  shifts  of  jerry  wire- 
men  are  made  use  of. 

Do  your  readers  think  that  it  would  be  unprofessional  to 
call  the  attention  of  the  Ik'urd  of  Trade  in8{)ectors  and  the 
fire  offices  to  this  wherever  it  is  found  ? 

J.  Rllej. 

Inverness,  Jubf  2{)fh,  1913. 


Dry  and  Wet  Air  Filters. 

As  owners  of  patent  No.  r.J,792  of  1912,  which  fully 
covers  the  application  of  water  spray  air  filters  to  electric 
generators,  we  were  interested  in  Mr.  H.  R.  Witting's  letter 
in  your  issue  of  the  1st  inst.  The  various  technical  points 
raised  by  Mr.  Witting,  (juestioning  the  suitability  of  the 
water  spray  system  of  filtering  the  air  supplied  for  cooling 
electric  generators,  were  practically  all  covered  in  the 
remarks  made  by  Mr.  Feldmann  and  Mr.  Bennett  during 
the  discussion  of  Mr.  Christie's  paper  at  the  recent  annual 
meeting  of  the  Incorporated  Municipal  Electrical  Association. 
They  were  so  fully  replied  to  at  that  time  that  there 
appeared  to  be  no  doubt  left  in  tlie  minds  of  the  majority  of 
those  present  as  to  the  practical  success  of  the  water  spray 
system,  but,  of  course,  whether  it  will  be  largely  adopted 
remains  to  be  seen.  We  have  built  for  many  years,  and  are 
still  building,  dry  air  filters  for  various  purposes,  but  from 
recent  experience  we^are  convinced  that  the  water  spray 
system  is  far  superior  for  electric  generator  work. 

Sturtevant  EDgineering  Co.,  Ltd. 

Geo.  a.  Mower,  Managing  Director. 

London,  August  bth,  1913. 


CO-PARTNERSHIP. 


The  Board  of  Trade  is  pursuing  the  subject  of  co-partnerehip  with 
admirable  tenaciby  of  purpose.  A  Bill  to  promote  the  adoption  of 
co-partnership  by  statutory,  and  other  companiep,  has  been  intro- 
duced to  the  House  duriner  the  session  which  is  now  drawing  to  a 
close,  of  which  the  following  is  a  memorandum  : — 

The  Companies'  (Co-partnership)  Bill  represents  a  tentative  effort 
to  encourage  the  principle  of  co-partnership  in  the  industrial  life 
of  the  country.  The  main  objects  of  the  Bfll  are  first  to  enable 
companies  to  adopt  co-partnership  in  cases  where  they  would  other- 
wise be  debarred  from  doing  so,  either  by  their  private  Acts  of 
Parliament,  or  their  articles  of  association  ;  secondly,  to  set  out  in 
the  form  of  a  schedule  a  model  scheme  of  co- partnership  for  their 
voluntary  adoption  ;  and  thirdly,  to  provide  that  such  model  scheme 
shall  ordinarily  be  a  condition  for  granting  statutory  power  to  new 
companies  to  raise  capital,  though,  of  course,  without  attempting 
to  fetter  the  discretion  of  Parliamentary  Committees  in  individual 
cases.  Under  this  scheme,  certificates  of  partnership  in  the  objects 
of  the  company,  and  a  share  in  its  suiplus  profit?,  are  to  be  granted 
to  all  persons  in  its  regular  employment.  It  is  provided  that  the 
standard  rate  of  wages  shall  be  taken  to  correspond  with  a  standard 
return  of  5  per  cent,  on  all  paid-up  capital,  and  when  the  return 
is  higher  than  5  per  cent.,  the  emploje  becomes  entitled  to 
a  bonus  calculated  at  one-twentieth  of  bis  existing  wages  for 
every  extra  I  per  cent,  paid  in  dividend.  Thus,  a  company 
with  a  paid-up  capital  of  ;i:i(iO,000  and  a  normal  wage- 
bill of  £20,000  would,  if  it  paid  6  per  cent.,  have  to  give  its  em- 
ployes an  extra  £1,000  or  £21,000  in  all  ;  if  it  paid  10  per  cent., 
£25,000;  and  if  it  paid  15  per  cent.,  £30,000.  Similarly,  a  work- 
man with  a  standard  wage  of  308.  a  week  would  get  3l8.  6d.  on  a 
dividend  of  6  per  cent.  ;  378.  6d.  on  a  dividend  of  10  per  cent.,  and 
45s.  on  a  dividend  Oa  15  per  cent.  As,  however,  it  is  not  desirable 
that  the  whole  bonus  should  be  paid  over  in  cash,  it  is  provided 
that  trustees  shall  be  appointed,  to  whom,  at  least,  half  the  bonus 
shall  be  paid,  and  by  whom  it  shall  be  invested,  if  possible,  in  the 
shares  of  the  company  itself.  Further,  in  oider  to  meet  the  varying 
circumstances  of  diflferent  industries,  it  is  provided  that  in  the  case 
of  registered  companies  the  Board  of  Trade  may  allow  other  regu- 
lations to  be  substituted  in  individual  instances,  atd,  in  paiticular, 
may  allow  a  lower  rate  of  bonus  when  salaries  and  wages  bear  a 
specially  high  proportion  of  the  annual  cost  of  the  business  of  the 
company.  There  are  also  provisions  for  the  election  of  truttees 
and  directors  and  for  the  adjudication  of  differences. 

The  Bill  provides  that  the  Companies'  Clauses  Consolidation  Acts, 
1845  and  1888,  shall  be  amended  by  the  addition  to  thtm  as  a  tew 
section  of  the  words  :  "The  company  shall  have  the  power  to  grant 
and  shall  be  under  the  obligation  of  granting  certificates  of  partner- 
ship to  persons  in  its  employment  according  to  the  regulations  set 
forth  in  the  schedule  to  the  Act."  Every  company  incorporated 
by  Act  of  Parliament  and  every  company    registered  under   the 


Companies  'Consolidation;  Act,  I'jOn,  ia  (if  not  already  to 
empowered)  to  be  deemed  to  hare  power  without  farther  aathority 
of  Parliament  or  application  to  any  court  to  grant  certificates  in 
accordance  with  the  regulations  contained  in  the  Bcbedole,  provided 
that  the  company  may,  with  the  consent  of  the  Board  of  Trade, 
substitute  other  regulations  for  these  in  the  Rchedale,  and  may  in 
particular  substitute  some  other  figure  for  the  figure  '»  per  cent.  p*r 
annum  as  the  rate  of  lonu.'t  in  Regulation  t  of  the  icbedale 
regard  being  had  to  the  proportion  borne  by  tialariee  and  wages  out 
of  the  total  annual  expenditure  of  the  company. 

The  schedule  containing  the  regulations  provide  {i^er  alia)  that 
the  company  shall  offer  the  certificates  of  co-partnership  to  all 
persons  in  its  regular  employment  within  the  United  Kingdom, 
and  that  every  person  shall  be  deemed  to  be  in  the  regular  employ- 
ment of  a  company,  who.  having  worked  in  its  service  for  three 
months  in  any  year,  is  willing  within  the  ensuing  three  months  to 
sign  a  c  )ntract  of  service  with  the  company  for  a  further  six 
months  on  conditions  similar  to  those  under  which  he  has  already 
worked,  or  on  conditions  which  may  be  agreed  between  him  and 
the  company. 

Every  certificate  of  partnership  is  to  entitle  the  co-partner  to  a 
bonus  called  the  co-partnership  bonus  at  the  expiration  of  his  con- 
tract of  service  or  on  his  ceasing  to  be  employed  by  the  company, 
calculated  at  the  rate  of  .'>  per  cent,  per  annum  on  his  salary  or 
wages,  for  every  1  per  cent,  above  5  which  has  been  paid  by  way  of 
dividend,  bonup,  or  interest  by  the  company  during  its  last  financial 
year  on  the  total  capital  employed  in  its  business. 

The  co-partners  shall  in  each  year  elect  to  be  directors  of  the 
company,  such  number  of  persons  not  exceeding  one-third  of  the 
whole  board  of  directors,  as  may  be  agreed  upon  between  themeelves 
and  the  remaining  directors,  and  any  director  so  elected  shall  enjoy 
the  same  rights,  privileges  and  remuneration  as  any  other  director, 
not  being  the  chairman  or  a  vice-chairman  or  managing  director 
of  the  company. 

There  is  to  be  constituted  a  body  of  three  trustees,  of  whom  one 
shall  be  the  chairman  of  the  company,  one  shall  be  elected  annually 
by  the  co-partners,  and  one  annually  by  the  board  of  directors. 

The  company  may  pay  to  the  trustees  one  half  (or  in  the  case, of 
a  co-partner  who  so  desires  the  whole)  of  the  co-partnership  bonus 
in  any  year,  and  they  shall  pay  to  them  any  portion  of  the  said 
bonus  which  may  exceed  25  per  cent,  of  the  salaries  or  wages  of 
the  co-partners  in  any  year.  The  sum  so  paid  is  to  be  carried  to  a 
special  account  aad  proportionally  credited  to  the  individual  co- 
partners as  from  the  expiration  of  the  company's  last  financial 
year,  and  is  to  be  invested  for  them  by  the  trustees  either 

(rt)  In  securities  in  which  trustees  are  allowed  to  invest  under 
the  Trusts  Amendment  Act,  1884,  the  Trnstee  Act,  1893,  or  the 
Colonial  Stock  Act,  1900.  or 

(Z»)  With  the  consent  of  the  co-partner  in  stock  or  shares  of 
the  company  itself. 

It  is  further  provided  that  any  company  which  has  any  part  of 
its  capital  unissued,  may,  in  lieu  of  paying  any  amount  not 
exceeding  one-half  of  the  co-partnership  bonus,  make  an  issue 
out  of  such  capital  to  any  co-partner  with  his  consent,  and  any 
sum  required  to  be  paid  in  respect  of  such  issue  shall  be  deemed  to 
have  been  paid  by  the  co- partner,  in  so  far  as  it  does  not  exceed 
one-half  of  the  co-partnership  bonus  to  which  he  is  entitled.  Pro- 
vision is  made  for  the  voting  of  co-partners,  and,  finally,  the 
company  may  cancel  the  certificate  of  partnership  in  the  cafe  of 
any  person  who  ceases  to  be  in  their  regular  employment  for  what- 
ever reason.  The  trustees  may,  and  shall,  on  his  demand,  hand  over 
to  such  a  person  any  sum  standing  to  his  credit,  and  also  any  share 
certificates  or  other  documents  proving  his  right  to  the  securities 
in  which  they  are  invested  on  his  behalf,  and  upon  such  sums, 
certificates  or  other  documents  being  handed  over,  the  liability  of 
the  trustees  in  respect  of  sucL  co-partner  ceases  and  determines. 


INCREASE    IN    RAILWAY    RATES    IN 
CONNECTION     WITH     THE     ELECTRICAL 

TRADE. 


COMMUNICATED. 


ALFHOrGH  it  is  nractically  common  knowledge  that  railway  rates 
have  been  increased  from  July  1st,  1913,  many  of  our  readers  may 
not  know  much  concerning  the  inner  working  of  the  new  Act,  so  that 
a  few  words  on  the  subject  may  be  of  interest  to  those  electrical 
manufacturers  and  others  who  forward,  or  receive,  goods  over  the 
railway. 

There  will  possibly  be  an  outcry  all  over  the  country  about  the 
higher  rate?,  as  there  is  little  doubt  that  any  increase  will  greatly 
fiffeot  many  trades,  and  especially  the  electrical  engineering  trade. 
Oae  of  the  reasons  for  this  ie  that  there  are  a  great  number  of  special 
or  exceptional  rates  (these  rates  "oeing  lower  than  the  class 
rates)  in  force  for  dynamos  and  other  electrical  machinery, 
and  the  railway  companies'  prestnt  intentions  are  that  only 
the  special  rates  shall  be  increased.  We  contended  some  years  ago 
that  electrical  manufacturers  had  a  grievance  against  the 
railway  companies  for  not  granting  them  the  same  facilities  and 
concessions  with  regard  to  cheap  rates  as  were  allowed  to  other 
traders.  Now,  when  the  electrical  trad-i  are  securing  fairly  easy 
rates  for  the  transport  of  their  goods,  up  goes  the  special  low  rates 
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which  thej  have  only  derived  benefit  from  for  about  five  yeare. 
Dynamos  and  motors  in  cases  were  at  one  time  charged  at  the 
second-class  rate,  which,  as  an  illustration,  comes  to,  say,  408.  per 
ton.  Upon  repeated  application  by  certain 'traders,  the  railway 
companies  agreed  to  allow  the  trafl5c  to  come  under  the  Special 
Rate  (which  applies  between  many  large  centres)  for  machinery. 
In  this  particular  instance  the  special  rate  was  SOs.  8d.,  so  that 
the  reduction  was  very  beneficial  to  a  trader  who  had  to  meet 
foreign  competition.  Whilst  the  ordinary  class-rate  will  not 
be  increased,  as  the  railway  companies  now  propose  to  let  it  (and 
all  other  class-rates)  remain  stationary,  the  special,  or  exceptional 
rates,  will  be  increased  by  4  per  cent.  A  clear  idea  of  the  matter 
may  be  gained  from  the  following  : — 

Extract  from  the  Act  respecting  increases  of  rates  or  charges 
made  for  the  purpose  of  meeting  a  rise  in  the  cost  of  working  a 
railway  due  to  improved  labour  conditions. 

I.  (1)  Where  on  a  complaint  with  respect  to  any  increafe  (within 
any  limit  fixed  by  an  Act  of  Parliament,  or  by  a  Provisional  Order 
confirmed  by  an  Act  of  Parliament)  of  any  rate  or  charge,  under 
Sec.  1  of  the  Railway  and  Canal  Traffic  Act,  1894,  the  railway 
company  proves  to  the  satisfaction  of  the  Railway  and  Canal  Com- 
missioners : — 

(rt)  That  there  has  been  a  rise  in  the  cost  of  working  the  rail- 
way, excluding  the  cost  of  carrying  and  dealing  with  passengerp, 
resulting  from  improvements  made  by  the  company  since 
August  19th,  1911,  in  the  conditions  of  employment  of  their  labour 
or  clerical  staff  ;  and 

(J)  That  the  whole  of  the  particular  increase  of  rate  or  charge 
of  which  complaint  is  made  is  part  of  an  increase  of  rates  or  charges 
made  for  the  purpose  of  meeting  the  said  rise  in  the  cost  of 
working  ;  and 

(c)  That  the  increase  of  rates  or  charges  made  for  the  purpose 
of  meeting  the  said  rise  in  the  cost  of  working  is  not,  in  the  whole, 
greater  than  is  reasonably  required  for  the  purpose  ;  and 

(^)  That  the  proportion  of  the  increase  of  rates  or  charges 
allocated  to  the  particular  traffic  with  respect  to  which  the  com- 
plaint is  made  is  not  unreasonable  ;  the  Commissioners  shall  treat 
the  increase  of  rate  or  charge  as  justified  ;  provided  that  nothing 
in  this  section  shall  be  construed  as  preventing  the  Commissioners 
from  taking  into  account  any  circumstances  which  are  relevant  to 
the  determination  whether  an  increase  of  rates  or  charges  is  or  is 
not  greater  than  is  reasonably  required  for  the  purpose  of  meeting 
the  said  rise  in  the  cost  of  working. 

(2)  Where  it  appears  to  the  Commissioners  that  the  increase  of 
the  rate  or  charge  of  which  complaint  is  made  should  for  the  time 
being  be  treated  as  justified  in  pursuance  of  this  Act,  but  that  an 
opportunity  should  be  given  after  a  limited  time  for  reconsidering 
the  increase,  they  may,  in  making  an  order  declaring  the  increase 
to  be  justified,  add  to  their  order  a  provision  that  the  question  may, 
after  a  period  to  be  fixed  by  the  Commissioners,  be  reopened  in 
accordance  with  the  conditions  (if  any)  made  by  the  order. 

(3)  Where  any  such  order  is  made,  a  complaint  may  be  made  as 
to  the  increase  of  the  rate  or  charge  under  the  Railway  and  Canal 
Traffic  Act,  1894,  in  accordance  with  the  order  of  the  Commis- 
sioners, notwithstanding  that  the  matter  has  already  been 
determined  by  the  Commissioners. 

II.  This  Act  shall  not  apply  to  Ireland. 

Although  the  above  Act  already  provides  for  an  increase  in  all 
rates  where  necessary,  the  railway  companies  have  decided  not  to 
increase  the  class  rates,  but  as  already  stated  only  the  special  rates, 
and  steps  will  be  taken  to  ensure  that  the  4  per  cent,  increase  will 
be  equal  to,  or  below,  the  statutory  charges.  To  prevent  mistakes 
the  railway  companies  have  issued  the  following  instructions  to 
their  staffs  : — 

"The  rates  so  charged  must  not  in  any  case  exceed  ths  class 
rate  for  the  particular  commodity  concerned,  and  where  the 
addition  of  the  full  increase,  as  set  out  above,  would  result  in  a 
higher  rate  than  the  class  rate,  then  the  class  rate  must  be  charged. 
The  increased  rates  will  apply  with  the  same  conditions  as  the 
existing  rates  unless  the  increase  results  in  the  class  rates  being 
charged,  in  which  case  the  conditions  attached  to  the  class  rates 
will  apply.  These  instructions  do  not  apply  to  coal  and  coke, 
which  will  continue  for  the  present  to  be  charged  at  existing  rates, 
or  as  may  be  specially  advised  from  time  to  time." 

We  are  quite  aware  that  railway  companies  have  to  pay  dividends 
the  same  as  private  traders,  but  we  consider  that  a  4  per  cent, 
increase  on  the  rate  for  railway  carriage  on  practically  on  all 
electrical  plant,  may  greatly  affect  the  manufacturers'  profit. 

Seeing  that  special  rates  are  in  operation  all  over  the  country 
for  electrical  goods,  it  is  easy  to  understand  what  difference  this 
4  per  cent  increase  will  make  to  the  carriage  on  any  long-distance 
traffic,  fay,  from  London  to  the  North,  especially  so  on  the  follow- 
ing goods,  which  are  all  generally  charged  at  special  rates  : — 
Armatures,  ccmmutators,  dyamos,  electric  controllers,  electric 
switch  boxes,  transformers  and  coils,  end  plates  for  generators, 
field  coils  and  other  parts  of  general  magnets  and  limbs,  motors, 
rheostats,  &c. 

In  conclusion,  it  may  be  said  that  although  these  increased  rates 
may  seriously  handicap  the  electrical  industry,  little  good  can  be 
done  by  agitating  for  lower  rates,  until  the  Government  and 
traders  have  seen  the  effect  of  the  Act  upon  the  railways  and 
trades  of  the  country. 


PROCEEDINGS    OF    INSTITUTIONS. 


Wind-Power  for  the  Generation  of  Electrical  Energy. 

In  the  course  of  a  paper  on  this  subject  by  Mr.  W.  H.  Myers,  read 
before  the  Electrical  Association  of  New  South  Wales,  the  author 
referred  at  some  length  to  an  installation  on  the  Child  system  at 
the  house  of  Mr.  P.  Waite,  near  Adelaide,  which  had  been  in 
continuous  operation  for  over  two  years,  with-  complete  success. 
The  author  had  inspected  the  plant,  and  gave  the  following 
particulars : — 

"  The  voltage  regulation  in  this  instance  is  only  partially 
obtained  by  the  speed  control,  a  neat  system  of  relays  on  the  main 
switchboard  varying  the  shunt  field  resistance  so  as  to  further 
regulate  the  voltage.  Provision  is  made  on  the  switchboard  for 
the  battery  to  be  automatically  connected  to  the  generator  at  full 
normal  voltage  (110  volts),  and  for  either  half  of  the  battery  at 
half  voltage,  so  that  further  advantage  may  be  obtained  from  the 
lower  wind  and  wheel  velocities.  End  cell  regulation  is  also 
provided,  and  the  system  of  supply  is  three- wire.  The  wind  wheel 
is  18  ft.  diameter,  on  a  tower  60  ft,  high.  The  generator  is  of 
2'5-KW.  capacity,  with  a  maximum  speed  of  1,600  r.p.m.,  and  is 
shunt-wound.  The  battery  consists  of  54  cells  of  the  Tudor  type, 
of  a  324  ampere-hours  capacity  at  the  three-hour  rate.  The  total 
number  of  lamps  connected  is  over  100  of  varying  candle-powers, 
and  the  actual  average  output  (which  is  metertd)  amounts  to  about 
3  KW.-hours  per  night.  The  plant  is  also  used  to  operate  three  flat 
irons,  one  radiator,  one  1-H.P.  motor  driving  a  cream  separator,  some 
funs  and  for  occasionally  charging  the  battery  of  an  electric  motor- 
car ;  this  latter  supply,  however,  is  not  all  derived  from  the  wind- 
mill. I  was  informed  that  the  wind-power  was  amply  sufficient 
for  requirements  and  that,  with  one  exception  recently,  no 
mechanical  troubles  whatever  had  been  experienced.  This  defect 
was  due  to  a  broken  ball  in  the  ball  r»ces  of  the  main  bearing, 
and,  therefore,  in  no  way  belittles  the  very  excellent  mechanical 
design  and  construction  of  the  plant. 

"  As  a  matter  of  interest,  it  was  noted  from  the  log-book  which 
has  been  kept  that  the  maximum  energy  generated  in  any  one  day 
amounted  to  16  KW,-hours,  although  figures  of  13  and  14  kw.- 
hours  were  commonly  obtained.  The  area  of  each  of  the  tail  vanes 
is  16  sq.  ft.  (4  ft.  X  4  ft.).  About  30  gallons  of  distilled  water  are 
used  in  12  months  for  topping  up  the  battery,  and  the  only  other 
item  involving  attendance  is  the  adjustment  of  the  Stauffer  grease 
cups,  about  once  per  month. 

"  I  saw  no  sign  whatever  of  wear  and  tear  on  the  plant,  and  the 
battery,  as  mentioned  later,  is  in  excellent  condition." 

From  data  he  had  obtained,  he  found  that  in  Sydney  the  average 
wind  velocity  was  about  8'8  miles  per  hour  ;  one  could  be  reason- 
ably certain  ofjvelocities  averaging  10  m.p.h.  or  more  for  fully  one- 
half  of  each  month,  and  15  m.p.h.  or  more  for  one  third  of  each 
month.  No  longer  period  than  four  days  was  on  record  at  Sydney 
during  which  a  wind  velocity  of  10  m.p.h.  or  more  did  not  occur. 
New  Zealand  was  still  more  favourably  situated  in  this  respect  than 
Australia,  as  in  some  districts  strong  winds  blew  for  weeks  at  a 
time. 


Crystal  Palace  School  of  Practical  En^neeriB^. — 

Mr.  W.  B.  Bryan,  Chief  Eagineer  of  the  Metro'politan  Wafer  Board, 
distributed  the  certificates,  <kc.,  at  this  school  on  July  31st. 


I.E.E.  Students'  Toor,   1913. 

After  several  years  of  tours  abroad  it  was  decided  this  year  to 
hold  the  annual  tour  of  the  Students  of  the  Institution  of  Electrical 
Engineers  in  this  country,  and  Newcastle,  the  home  of  the  most 
recently  formed  Students'  Section,  was  Felected.  The  party  left 
London  on  Thursday,  July  3rd,  by  the  night  train,  arriving  with  the 
early  dawn  in  Newcastle.  The  first  visit  was  made  the  same 
morning  to  the  Elswick  works  of  Messrs.  Armstrong,  Whitworth 
and  Co.,  which  employ  over  20,000  hands.  Attention  was  paid 
particularly  to  the  ordnance  and  electrical  departments. 

In  the  afternoon  a  purely  "  electrical "  visit  was  made  to 
Messrs.  Reyrolles.  The  name  is  synonymous  with  switchgear,  and 
in  the  course  of  a  long  visit  there  was  not  much  missed 
in  that  line.  An  explosion  -  proof  box  had  been  arranged 
for  demonstration ;  it  was  filled  with  a  mixture  of  air  and 
gas,  and  then  fired  with  the  lid  bolted  down  and  with  the 
lid  loosely  laid  on.  Flame  is  prevented  from  passing  outside  the 
box  by  leaving  the  flanges  roughly  machined.  The  gases  can 
escape  through  the  interstices,  but  the  cooling  effect  is  so  great 
that  all  flame  is  extinguished  :  in  fact,  a  cold  blast  is  felt  on  holding 
the  hand;  beside  the  flanges  when  an  explosion  occurs.  When  the 
lid  was  not  bolted  down,  but  merely  laid  on  the  box,  an  explosion 
of  similar  intensity  lifted  it  clear  of  the  box  and  the  flame  spread 
all  rourd.  The  high-tension  testing  set  was  next  exhibited  working 
up  to  100,000  volts,  together  with  its  safety  switches.  Other 
interesting  features  were  the  starting  rheostats,  with  elements  made 
up  of  metal  and  compressed  carbon  powder.  The  latter,  having  a 
negative  temperature  coefficient,  allows  the  current  to  grow  at  a 
steady  predeterminf  d  rate,  and  prevents  any  excessive  rushes.  The 
visitors  were  entertained  at  tea  by  Mr.  Clothier,  honorary  secretary 
of  the  Newcastle  Section,  and  several  £if  his  staff. 

Next  morning  saw  the  party  early  astir  to  visit  Messrs.  Parsons'a 
turbine  works  at  Heaton.  The  outstanding  object  was  the  25  000-KW. 
set  for  Chicago,  and  the  machines  ranged  downward  in  size  from 
this  to  a  15-KW.  set.  The  rolling  of  turbine  blades  to  their  finished 
section  in  long  strips  was  interesting,  and  the  skill  exhibited  in 
the  hand-work  of  straightening  the  strips  was  striking.  This  is 
really  a  new  trade.  A  cable-making  machine  which  wound  the 
wires  into  a  flat  strip  was  also  seen  here  ;  it  was  of  the  same 
general  type  as  the  ordinary  machine,  but  wa^  provided  with  a 
flat  blade  as  the  core  piece,  off  which  the  finished  cable  was  drawn , 
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This  arrangement  obviatcH  the  fiattenintf  of  the  cabl<'  to  fit  it  into 
the  slots,  thereby  preventing:  damagfe  to  the  insulation. 

In  the  afternoon  a  visit  was  paid  to  the  Harton  Colliery,  which 
has  a  complete  electrical  equipment.  Mr.  Georjfi,  the  consultinff 
engineer,  conducted  the  party  around  the  ^ear  at  the  pit  head. 
The  supply  is  taken  from  "The"  Power  Co.  (there  is  only  one  in 
that  part  of  the  world)  at  5,700  volts  direct  to  the  windinjf  motors, 
the  most  noticeable  of  the  latter  beinp  the  large  Siemens  motor  at 
the  New  Pit.  The  working  face  is  2  miles  from  the  shaft,  and  all 
the  underground  haulage  is  by  cable  and  electric  motor. 

Next  morning  saw  the  party  on  the  way  to  Carville,  but  this 
station  is  too  well  known  to  need  any  further  mention.  Perhaps 
the  most  interesting  part  was  the  control  room,  where  the  whole 
system  is  laid  out  diagrammatically,  and  indicators  are  provided 
showing  how  all  the  feeders,  switches,  &;c.,  are  connected  up, 
whether  alive,  and  so  on.  This  provides  for  the  complete  control 
of  the  whole  system,  extending  over  1,400  sq.  miles,  being  in  the 
hands  of  one  man.  Another  point  noticed  was  the  small  expenditure 
on  buildings. 

The  afternoon  was  devoted  to  relaxation  ;  the  Newcastle  Section 
had  arranged  for  a  sail  down  the  River  Tyne  to  Tynemouth,  and 
the  visitors  joined  in.  At  Tynemouth  a  brief  visit  was  made  to  the 
lighthouse,  where  vaporised  oil  and  mantles  of  1,000  c.p.  hold 
sway,  with  a  200-c.p.  electric  lamp  as  stand-by  and  oil  lamps  as  a 
further  stand-by.  An  electric  motor,  however,  is  normally  used  to 
compress  the  air  for  the  foghorn  and  oil  feed,  there  being  an  oil 
engine  as  stand-by.  There  followed  tea  and  a  smoli;ing  concert, 
under  the  chairmanship  of  Mr.  C,  Vernier,  supported  by  Mr.  H.  W. 
Clothier,  Mr.  Georgi  and  others,  the  party  returniiig  to  Newcastle 
by  train. 

Sunday  morning  was  occupied  by  a  visit  to  Dunston,  the  new 
station  of  the  power  company.  This  visit  was  arranged  by  Mr. 
Cusworth,  of  Carville,  for  a  few  who  were  able  to  stay  at  short 
notice,  and  it  was  well  worth  staying  for.  The  switchboard  and 
control  house  is  situated  in  a  separate  building  about  100  yards  from 
the  engine  room.  The  boiler  house  is  as  clean  as  the  average 
station,  owing  to  the  use  of  the  suction  ash  ejector.  The  a-<h  and 
clinker  are  pulverised  and  dropped  into  a  vacuum  tube  that 
removes  them  and  leaves  no  trace.  In  the  yard  were  seen  gome 
under-running  live-rail  shields  on  test,  destined  for  South 
America. 

The  welcome  and  assistance  given  by  the  Local  Section  to  the 
visitors  (Mr.  Henniker,  the  students'  secretary,  needs  special  men- 
tion in  this  respect)  were  very  well  appreciated,  and  it  is  believed 
that  the  system  of  visiting  a  local  section,  or  of  the  latter  visiting 
London  for  that  matter,  is  well  worth  continuing. 


LEGAL 


Municipal  WiEiNfj  Abbiteation. 

An  arbitration  recently  took  place  between  the  Corporation  of 
St.  Marylebone  and  Capt.  H.  Ramsden.  a  member  of  the  Council, 
regarding  an  account  sent  to  Capt.  Ramsden  by  the  sales  depart- 
ment for  the  wiring  of  his  house,  the  amount  of  which  was  in 
dispute.  Mr.  R.  W.  Weekes  acted  as  expert  adviser  to  Capt. 
Ramsden,  and  reported  that  the  charge  (£76  10s.  6d.)  was  ex- 
cessive, and  that'  the  work  was  badly  done  and  ought  to  be  done 
afresh.  The  parties  agreed  to  refer  the  matter  to  Mr.  Albion  T. 
Snell,  who,  after  hearing  evidence  on  both  sides,  made  an  award 
to  the  effect  that  £76  10s.  6d.  was  not  a  fair  price  for  the  work 
done,  but  that  £48  2s.  was  a  reasonable  charge ;  that  having 
regard  to  all  the  circumstances  the  work  had  not  been  carried  out 
on  a  suitable  system  nor  with  the  best  workmanship,  and  was  not 
in  accordance  with  the  wiring  rules  of  the  I.E.E.,  and  that  it 
should  be  done  with  enamelled  screwed  steel  tubirg  on  the  draw-in 
system,  with  600  megohm  grade  cables  not  less  than  3/22  s.w.G., 
no  lamp  circuit  serving  more  than  10  lamps. 

The  Corporation  was  required  to  pay  £30  23.  6d.  for  the 
arbitration  fees,  £26  os.  to  Capt.  Ramsden  towards  his  costs,  and 
the  costs  of  it's  own  expert  evidence. 


Lamboubne  k  Co.  (Manchester),  Ltd.  v,  Estin  Sheet 
Galvanising  Co.,  Ltd. 

Before  Mr.  Justice  Rowlatt,  in  the  Nisi  Priaa  Court  at  the  West 
Riding  (Yorks.)  Assizes,  the  plaintiffs  sought  a  declaration  that 
they  were  entitled  to  be  indemnified  by  the  defendants  against 
liability  which  they  (the  plaintiffs)  had  incurred  under  the  Work- 
men's Compensation  Act,  1906.  The  liability  was  incurred  in 
respect  of  compensation  for  injuries  sustained  by  one  of  the 
plaintiffs'  workmen. 

Mr.  E.  T.  Atkinson,  K.C.,  and  Mr.  C.  F.  Lowenthal  were  for  the 
plaintiffs,  and  Mr.  M.  Innes,  K.C.,  and  Mr.  Mortimer  for  the 
defendants. 

Plaintiffs'  case  was  that  one  of  their  employes  (Robt.  John 
Wileman)  while  engaged  upon  the  work  of  building  two  steel- 
framed  sheds  for  the  defendants  at  South  Bank  came  into  contact 
with  a  "live"  electric  wire,  which  the  plaintiffs  alleged  had  been  fixed 
by  the  defendants  for  their  own  purposes,  and  was  in  no  way  con- 
nected with  plaintiffs'  contract.  They  further  alleged  that  the 
wire  was  negligently  fixed  in  that  it  was  not  insulated, 
The     plaintiffs      had     admitted     their     liability      nnder      the 


Workmr.n'H    '  and     from     the    date    of     the 

accident  in  .'•  /  had  compencftted  Wilemmn  at  the 

rate  of  )'.*«.  3d.  per  wef;k  down  to  the  present  time.  They  now 
sought  to  have  it  e«tablwhed  that  the  man  to  whom  they  had  paid 
compensation  was  injured  in  circumstancea  involving  a  legal 
liability  on  the  p.irt  of  the  defendants  to  pay  indemnity  to  the 
plaintitl's. 

The  defence  was  a  denial  that  the  defendanta  were  gnilty  of  the 
negligence  alleged,  and  a  denial  that  Wileman  anstained  his 
injuries  by  contact  with  a  "  live  "  wire.  They  contended  that  the  man 
was  hurt  by  slipping  or  ovarbalancin?  himself  while  ataodinfr  on 
an  angle  bar.  Alternately  they  submitted  that  the  man  waa  (fuilty 
of  contributory  negligence. 

The  evidence  waH  largely  technical,  and  models  lllaatrating  the 
manner  of  the  accident  were  brought  into  Court, 

His  L0KD3iin*  gave  judgment  for  the  plaintiffs. 


The  X.L.  Electric  Company  r.  Aros. 

On  July  30th,  Mr.  Justice  Neville  had  before  him  a  motion  by  the 
plaintiffs  in  the  action  of  the  X.L.  Electric  Co.  r.  Aron  to  commit 
the  defendant  for  breach  of  an  order  made  on  June  20th  last. 

The  litigation  arose  over  an  agreement  of  assignment  of  certain 
patents  to  the  company  by  Mr.  Aron,  the  inventor,  and  the  order 
made  on  June  20th  was  to  restrain  him  from  delaying  or  prevent- 
ing, or  from  permitting  to  be  delayed  or  prevented,  certain  patent 
rights  subject  to  the  agreement. 

Mr.  Simmons,  for  the  defendant,  took  the  preliminary  objection 
that  service  of  the  notice  of  motion,  which  was  for  the  previous 
day  was  bad,  as  it  was  served  for  a  day  not  appointed  for  motions 
and  did  not  bear  on  the  face  of  it  that  the  service  was  by  special 
leave. 

Mr.  Peterson.  K.C.  (with  him  Mr.  Moritz)  supported  the  ser- 
vice, but  his  Lordship  upheld  the  preliminary  objection  and 
refused  the  motion.  Leave  was,  however,  given  to  serve  a  fresh 
notice  of  motion  for  the  following  day. 

On  the  motion  coming  on  on  July  31st,  Mb.  Peterson  said 
he  did  not  dHsire  to  press  for  an  attachment,  all  he  wished  to  do 
was  to  protect  the  patents  assigned  to  the  company.  If  the 
defendant  would  do  what  was  required  of  him  the  company  had  no 
wish  to  press  the  motion. 

Mr.  Simmons  asked  for  an  adjournment.  New  aflfidavits  had, 
he  said,  just  been  served  upon  him,  though  the  plaintiffs 
knew  all  about  the  matter  more  than  a  fortnight  ago.  The  order 
was  made  on  June  20th,  and  the  company  knew  the  require- 
ments of  the  Patent  Office  on  June  25th.  He  asked  that  the 
motion  might  stand  over  until  the  first  sitting  of  the  Vacation 
Court  (Wednesday,  August  6th). 

His  Lordship  said  that  when  he  gave  leave  to  serve  short  notice 
of  motion  for  that  day,  he  did  so  to  cure  an  irregularity.  He  did 
not  intend  that  fresh  evidence  should  be  filed. 

Mr.  Peterson  said  he  felt  some  difficulty  in  proceeding  with 
the  matter  as  it  stood,  and  assented  to  an  adjournment. 

His  Lordship  said  he  would  direct  the  motion  to  stand  over 
until  the  following  Wednesday,  and  give  the  plaintiffs  leave  to 
amend  their  notice  of  motion  by  asking  in  the  alternative  for  an 
order  to  enforce  the  agreement. 

Mr.  Simmons  asked  for  costs,  and  his  Lord?hip  said  he  would 
reserve  the  costs.  Mr.  Simmons  submitted  that  he  was  entitled  to 
the  costs  of  the  motion  on  the  previous  day,  which  had  been 
refused,  but  his  Lordship  said  he  would  reserve  all  the  costs.  Mr. 
Simmons  asked  that  they  should  be  reserved  to  te  dealt  with  by 
his  Lordship  personally,  not  by  the  Vacation  Judge.  Mr.  Justice 
Neville  said  he  could  not  do  that.  If  the  Vacation  Judge  disposed 
of  the  motion  he  must  deal  witl.  the  costs. 

The  motion  was  accordingly  adjourned,  all  costs  being  reserved. 


MuiB  r.  Chambers. 

At  the  Suffolk  Sheriff's  Court,  a  jury  assessed  the  damages  in  thia 
Blander  action  at  £2oO.  Plaintiff,  Thomas  Muir,  is  foreman  elec- 
trician for  Messrs.  Ransomes  ."t  Rapier,  Ltd.,  Ipswich,  and  defendant, 
Edward  C'aambers,  was  described  as  a  labourer,  ..t  one  time  employed 
by  the  firm.  Plaintiff  claimed  that  he  was  much  injured  in 
character,  credit  and  reputation  by  slanders  (imputing  gross  dis- 
honesty, &c.)  written  and  spoken  by  defendant  to  the  managing 
director  of  the  firm  mentioned. 


Torquay  Turret  Clock.— The  large  tan-et  clock  m  the 

tower  at  Torquay  Town  Hall  was  formally  started  by  the  Lady 
Mayoress  on  July  30th.  This  clock  has  four  dials,  each  5  ft.  6  in. 
in  "diameter.  Mr.  A.  E.  Ball,  representing  Messrs.  Gent  &  Co., 
Ltd.,  of  Leicester,  the  makers  of  the  clock,  presented  the  Lady 
Mayoress  with  a  golden  key  in  the  form  of  a  brooch  as  a  souvenir 
of  the  occasion.  A  large  installation  of  Parsons- Sloper  secret 
telephones  is  also  installed  in  the  Town  Hall. 

Patent  Restoration.— An  order  has  been  made  restoring 
Letters  Patent  No.  22,8  m  of  190S,  granted  to  Thomas  John 
Murday  for  "  Improvements  in  primary  electric  clocks. 
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BUSINESS  NOTES. 


Lead. — Although  the  lead  market  showed  something  of  a 
reactionary  disposition  in  the  latter  part  of  last  week,  there  was  no 
reason  to  be  assi{rned  for  the  backward  drift,  beyond  the  fact  that 
it  arose  from  a  desire  to  realise  over  the  holidays.  True,  there  had 
been  a  little  selling:  from  a  somewhat  unusual  quarter,  which  was 
regrarded  as  comingf  from  bears  ;  and  the  mere  fact  that  attempts 
were  beingr  made  to  put  out  short  sales  was  quite  sufficient  in  such 
a  market  as  that  of  lead  to  cause  a  sharp  reaction.  Lead  has 
always  a  narrow  market,  and  the  article  is  often  very  difficult  for 
a  comparative  outsider  to  deal  in.  Hence  the  irregular  movements 
occasionally  seen  even  when  everything:  is  actually  quite  sound. 
As  regrards  the  technical  position,  there  is  no  doubt  a  considerable 
oversold  account  to  be  adjusted  sooner  or  later,  and  this  is  a  feature 
which  may  in  time  assume  a  rather  important  phase.  So  far  as 
relief  is  to  be  expected,  there  seems  to  be  not  the  smallest  chance 
of  Mexico  contributing:  to  it,  for  all  reports  from  that  distressful 
country  are  of  the  most  disquieting:  character.  There  has  been  a 
very  fair  run  of  new  demand  lately  for  near  deliveries,  and  some  of 
the  big:  cable  people  appear  to  have  been  in  a  rather  tight  place 
for  immediate  deliveries,  thoug:h  the  tendency  has  since  slackened 
somewhat.  It  is  no  use  closing:  the  eyes  to  the  fact  that  the  real 
position  of  the  article,  apart  from  the  day  to  day  fluctuations 
experienced,  and  arising:  from  purely  local  considerations,  is  one  of 
unabated  firmness,  and  it  is  only  when  fundamentals  undergo  a 
modification  that  the  intrinsic  position  of  the  article  will  be 
weakened. 

Installation  Contracts. — Messrs.  Barnets  &  Soans, 

electrical  contractors,  of  Burton-on-Trent,  have  in  hand  the  follow- 
ing installation  contracts  • — 

Crown  Maltings,  Burton-on-Trent.— Lighting  and  three-phase  power  instal- 
lation for  40  motors  with  an  aggregate  h.p.  of  about  200, 

Barnwell  Castle,  near  Oundle. 

Creaton  Lodge,  near  Northampton, 

Brockhall,  near  Weedon. 

Cranford  Hall,  near  Kettering. 

Three-phase  power  installations  for  Worthington  &  Co.,  Ltd.;  Truman, 
Hanbury,  Buxton  &  Co.,  Ltd.!  and  Marston,  Thompson  &  Evershed,  Ltd, 

New  Secondary  Schools,  Kettering. 

New  Mining  and  Pottery  Schools,  Stoke-on-Trent. 

Extension  to  North  Staffordshire  Infirmary,  Stoke-on-Trent. 

The  firm  have  just  completed  the  installation  at  the  New  Stoke 
Town  Hall. 

Consular    Notes. — Russia. — The    British    Consul    at 

Batoum  reports  that  with  a  steady  production  averaging  about 
250  tons  of  copper  per  month,  the  Caucasus  Copper  Co.  had  a  fairly 
profitable  year  in  1912.  The  directors  of  the  company  decided  to 
proceed  with  measures  for  increasing  the  output  of  copper.  Active 
steps  were  taken  to  carry  out  this  work  in  1912,  and  an  additional 
large  furnace  was  built  at  the  smelting  works  ;  new  roasters,  a  dust 
chamber  and  other  improvements  were  introduced.  A  scheme  for 
generating  electric  power  by  utilising  the  waste  heat  from  the 
furnaces  for  raising  steam  was  brought  into  existence,  and  a  new 
power  house  equipped  with  machinery  for  developing  up  to 
1,000  H.p.  was  added  to  the  existing  electrical  plant.  The  concen- 
tration plant  of  the  company  was  also  extended  during  the  year, 
and  another  unit  to  treat  500  tons  of  ore  per  diem  is  now  being 
added  to  the  installations  under  this  head  already  in  operation.  It 
is  expected  that  the  new  plant  will  be  completed  before  very  long, 
when  the  production  will  be  almost  doubled.  This  company's  pro- 
duction in  1912  was  about  40,000  tons  of  ore,  and  about  3,000  tons 
of  copper. 

The  British  Consul  at  Baku  reports  that  the  trade  in  internal 
combustion  engines  there  is  still  progressing,  the  British  makes  of 
both  oil  and  gas  engines  easily  holding  their  own,  but  the  heavier 
engines  of  the  so-called  Diesel  type  appear  to  be  monopolised  by 
Russian  engineering  works.  British  pumps,  more  especially  trans- 
mission pumps,  are  still  selling  well.  Wire  ropes,  belting  and  elec- 
tric appliances,  are  shut  out  by  the  prohibitive  rates  of  duty,  but 
an  American  electric  manufacturing  company  has  recently  secured 
a  large  proportion  of  the  local  electric  business,  by  building  works 
in  Russia.  Wire  ropes,  oil  and  gas  motors  and  pumps  are  now 
practically  the  only  articles  in  constant  demand  on  the  oilfields 
regarding  which  there  is  not  a  combination  or  understanding  in 
the  trade  in  question,  to  the  detriment  of  the  purchasing,  oil- 
producing  firms. 

Later,  in  his  report,  the  Consul  states  that  the  concession  for 
electric  trams  granted  to  a  Belgian  company  was  not  confirmed  by 
the  Viceroy  of  the  Caucasus.  It  is  now  stated  that  this  matter  will 
shortly  be  referred  back  to  the  town  authorities,  the  various  altera- 
tions that  are  now  required  to  be  made  in  the  contracts  being 
specified.  A  refusal  of  the  new  terms  must  be  first  given  to  the 
Belgian  company,  and  it  was  anticipated  that  an  agreement  would 
be  come  to  and  the  question  definitely  settled  early  this  year. 

France. — The  British  Consul  at  Brest  reports  that  the  electric 
light  and  power  works  at  Brest  are  not  yet  complete,  but  the  town 
is  now  lighted  by  electricity,  and  work  is  sufficiently  advanced  to 
supply  the  town  and  suburbs  of  Brest  with  light  and  power.  For 
the  moment  the  company  intend  making  provision  for  a  radius  of 
15  miles  round  Brest,  but  they  are  ready  to  exploit  the  whole  of 
North  Finistere  as  soon  as  the  demand  is  sufficient  to  warrant  the 
enterprise. 

Bosnia. — The  British  Consul  at  Sarajevo  reports  that  electric 
light  works  are  being  erected  at  Livno.  It  is  also  proposed  to 
obtain  26,000  H.P.  from  the  River  Rama  for  use  partly  on  the 
Bug:ojno  and  Rama    line,  and    partly   in   mines    and    industrial 


undertakings  in  the  neighbourhood.  Tlie  Aussig  Chemico-Metal- 
lurgical  Association  has,  it  appears,  obtained  a  concession  for  the 
erection  of  a  power  station  at  .Tablanica,  on  the  Narenta,  to  provide 
21,000  II. P.  for  the  Working  of  a  chemical  factory,  and  .">,000  H.P. 
for  the  use  of  the  Sarajevo  and  Gravosa  Railway.  A  Dalmatian 
syndicate  propose  to  utilise  both  the  Narenta  and  the  Rama  below 
.Tablanica  for  the  production  of  about  9,000  h.p. 

Hong:  Kong'.— The  American  Consul  at  Hong  Kong  says  that 
increased  and  increasing  calls  for  lighting  apparatus,  fans  and 
various  special  lamps  are  reported  by  Hong  Kong  importers. 
General  progress  is  responsible  for  much  of  the  demand,  but  the 
fact  that  Chinese  merchants  have  found  well-placed  electric  lights 
more  eft'ective  and  more  economical  than  the  lights  previously  used 
in  their  places  of  business  is  also  responsible  for  the  present  in- 
crease. The  demand  for  current  has  been  such  as  to  tax  the 
capacity  of  local  plants,  while  the  extensive  use  of  electric  light 
has  so  directly  affected  the  gas  company  that  a  little  over  two 
years  ago  it  reduced  the  price  of  gas  from  13.25  to  $2.75  local 
currency  per  thousand  feet  (from  6s.  to  5s.  6d.  gold  at  exchange 
current  at  that  date),  and  a  reduction  to  $2.(>0  local  currency  has 
been  made  in  the  past  six  months.  Further  reductions  are 
promised  upon  the  completion  of  a  new  installation  now  being 
erected.  There  is  also  a  strong  demand  for  electric  light  installa- 
tions ranging  from  60  lights  up  to  30,000  lights,  including  com- 
plete engine  and  power  equipment,  dynamos,  switchboards  and 
wires  and  cables.  The  power  desired  is  almost  exclusively  kerosene, 
crude  oil  or  suction-gas  motors  of  few  and  simple  parts,  which  can 
be  run  by  native  engineers.  A  contract  has  recently  been  let  for  a 
considerable  plant  at  Fatshan,  a  suburb  of  Canton,  which  has  been 
secured  by  an  English  branch  of  a  concern  generally  considered 
American.  A  small  plant  for  Kongmun  is  being  competed  for. 
The  demand  for  these  small  plants  is  growing  to  such  an 
extent  that  various  American  and  other  fore^'gii  con- 
cerns are  reorganising  their  South  China  agfiicies  with 
a  view  to  handling  more  bus  ness.  The  den  and  for 
electric  equipment  generally  includes  all  kinds  of  lamps, 
lamp  -  stands  and  shades,  particularly  the  new  varieties  of 
metal- filament  lamps  ;  various  grades  of  insulated  wires  and  cables; 
insulating  blocks  ;  and  nearly  all  modern  electric  novelties.  The 
use  of  electric  irons,  toasters,  &c.,  so  far  is  limited  to  foreign 
residents  here.  There  is  a  growing  trade  in  heaters  for  use  in 
cool  weather  in  Hong  Kong  and  aboard  ship.  In  fact,  one  of  the 
strongest  elements  in  the  demand  for  all  these  goods  at  the  present 
time  is  that  for  use  aboard  ship  either  in  the  way  of  t(  mporary  or 
supplementary  installation  or  for  introducing  complete  lighting 
systems  in  vessels  overhauled  here. 

The  demand  for  electric  fans  of  all  kinds  is  greatly  on  the 
increase.  The  demand  for  fans  in  Hong  Kong  is  largely  for  ceiling 
fans  of  wide  radius  and  several  speeds.  The  Hong  Kong  power 
service  is  an  alternating  100-volt  current  of  72  cycles  per  second. 
However,  there  has  developed  a  considerable  demand  for  desk  fans 
for  use  abroad  ship,  and  as  a  rule  direct  current  is  supplied  for 
these.  The  current  in  Kowloon  and  various  other  points  about 
Hong  Kong  is  direct. 

Dominion  Republic— The  British  Consul  reports  that  a  sum 
of  10,000  dollars  has  been  set  aside  to  bring  into  a  state  of 
efficiency  the  wireless  apparatus  already  installed  in  Santo 
Domingo. 

Canada. — The  American  Consul  in  Ontario  reports  that  of  the 
three  hydro-electric  power  companies  located  on  the  Canadian  side 
of  the  river  at  Niagara  Falls,  one  has  installed,  during  the  past 
year,  three  generators  of  15,000  HP.  each.  Another  will,  during 
the  present  year  or  early  in  1914,  have  in  operation  four  additional 
generators  of  13,000  h.p.  each,  while  the  third  reports  a  large  sum 
set  apart  for  improvements  to  be  inaugurated  in  the  near  future. 
Taking  advantage  of  cheap  factory  sites,  reliable  power,  and 
excellent  transportation  facilities,  seven  manufacturing  industries 
of  more  or  less  importance  have  been  established  in  this  city  during 
the  past  year,  while  a  number  of  previously  established  factories 
have  doubled  their  capacity  during  that  time.  The  city  industrial 
committee  is  negotiating  with  a  number  of  manufacturing  con- 
cerns who  contemplate  locating  in  Canada. 

The  Niagara,  St.  Catherine's  and  Toronto  Railway  (electric)  is 
constructing  a  branch  line  connecting  the  city  of  St.  Catherine's 
with  Niagara-on-the-Lake  at  the  mouth  of  the  Niagara  River.  The 
line  will  be  from  12  to  15  miles  long,  and  will  add  another  much- 
needed  outlet  for  the  products  of  this  fertile  fruit  district. 

The  ''  Vita  "  Electric  Heater. — Another  simple  electric 
heater  which  can  be  immersed  in  any  liquid  contained  in  an 
ordinary  vessel,  has  been  introduced  by  Messes.  Wagnek  and 
Geastley,  Ltd.,  28,  Milton  Street,  EC,  who  are  the  sole  London 
agents.  It  can  be  connected  to  a  lampholder  with  flex,  and  takes 
440  watts,  which  suffices  to  boil  a  pint  of  water  in  five  minutes. 
For  many  purposes  such  a  device  should  prove  exceedingly  convenient 

Bankiuptcy    Proceedings.  —  Jame§    Edwin    Stott 

(trading  as  James  E.  Stott  &.  Co.),  electrician,  10,  Wood  Street, 
Byram  Arcade,  and  19,  Westfield  Road,  Huddersfield,  York. — An 
application  was  made  at  the  County  Court  House,  Queen  Street, 
Huddersfield,  on  July  31st,  for  the  discharge  from  bankruptcy  of 
the  above-named  debtor.  The  Official  Receiver  pointed  out  that 
the  receiving  order  was  made  against  the  debtor  in  March,  1898. 
At  his  public  examination  the  debtor  failed  to  produce  certain 
books,  which  he  had  destroyed,  but  he  (the  Official  Receiver)  did 
not  suggest  that  the  destruction  was  done  wilfully.  Another 
matter  which  he  thought  might  be  brought  before  the  Court,  was 
that  the  debtor  failed  to  give  an  account  of  how  he  lost  £80  on 
a  contract,  but  the  sole  cause  of  his  failure  was  due  to  inexperience 
and  yonth.    Mr.  A.  E.  T,  Hinoholiffe,  in  Bupportingf  the  application 
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for  discharffe,  said  the  debtor  was  only  21  when  he  launched  into 
businesa  on  his  own  account.  lie  had  had  no  experience  in  com- 
mercial life  or  financial  affairs,  but  when  he  commenced  buainesa 
electricity  was  makinpf  rapid  headway.  He  borrowed  £.50  from 
hid  mother,  and  put  some  money  of  his  own  into  the  concern. 
This  was  his  undoingf,  but  he  would  like  to  point  out  that  there  was 
no  charge  of  fraud  made  a{?ainft  the  debtor,  and  no  doubt  the 
failure  had  been  brought  about  by  inexperience  and  youth.  It 
was  quite  true  the  debtor  lost  money  on  contracts,  and  he  started 
his  business  as  though  he  was  going  to  set  the  Thames  on  fire. 
It  was  then  found  that  he  was  not  making  any  profits.  Debtor 
had  no  intention  of  cimmencing  business  again,  for  a  while  at  any 
rate,  and  it  was  11  years  since  the  receiving  order  was  made.  lie 
ventured  to  say  that  if  the  debtor  had  made  application  before  the 
Court  for  his  discharge  some  11  or  12  years  ago,  he  would  not  have 
been  applying  for  it  that  day.  Debtor,  in  reply  to  his  Honour, 
said  he  could  not  give  any  reason  how  he  lost  £80  on  a  certain 
contract,  unless  it  was  by  underestimating.  His  Honour  said  it 
was  an  unfortunate  failure,  and  the  discharge  would  be  suspended 
for  three  years. 

W.  R.  Wedge,  electrical  engineer,  Albion  Place,  Northampton. — 
Receiving  order  made  on  creditor's  petition,  July  28th.  First  meet- 
ing, August  i:5th  ;  public  examination,  October  13th  ;  hjth  at 
Northampton. 

Joseph  Swainson  (J.  Swainson  &;  Co.),  electrical  contractor, 
22,  Booth  Street,  Manchester, — First  meeting,  August  14th  ;  public 
examination,  September  19th  ;  both  at  Manchester. 

Book  Notices, — Universal  Directory  of  Railway  Officials, 
1913.  London:  The  Directory  Publishing  Co.,  Ltd.  lOs.— This 
useful  publication,  the  contents  of  which  are  compiled  from  otBcial 
sources  under  the  direction  of  Mr.  S.  R.  Blundstone,  editor  of  the 
Railway  Engineer,  contains  information  relating  to  Home  railway 
and  tramway  undertakings,  their  personnel,  mileage,  motive  power, 
&c.  In  many  cases  the  names  of  municipal  tramway  committee- 
men are  included.  Foreign  and  Colonial  systems  have  also  a  large 
amount  of  space  devoted  to  them.  The  indexes  are  both 
geographical  (as  to  systems)  and  personal  (as  to  directors  and 
officials).  • 

"  Handbook  for  Wireless  Telegraph  Operators,  working  installa- 
tions licensed  by  H.  M.  Postmaster-General."  London  :  Eyre  and 
Spottiswoode,  Ltd.     Price  3d. 

City  and  Guilds  of  London  Institute  Department  of  Technology. 
"Programme  for  the  Session  1913-14."  London:  John  Murray. 
Price  9d.  net. 

Dissolutions  and  Liquidations.— H.  A.  Harvey  and 

Co.,  Ltd.,  mechanical  engineers  and  contractors,  Norfolk  House, 
Laurence  Pountney  Hill,  E.C. — At  the  London  Bankruptcy  Court, 
on   July   3()th,   the    statutory   first    meetings   were   held    of    the 
creditors  and  shareholders  of  this  company.     Mr.  H.  E.  Burgess, 
Official    Receiver,    reported    that    the    company     was    promoted 
less    than   two  years    ago,   with    a  capital  of    £50,000,   to   take 
over  a  business   which   had  been    carried  on  by  Messrs.   Harvey 
and  Lee,  under  the  style  of  H.  A.  Harvey  &  Co.,  for  one  year  pre- 
viously.    The  company  paid  about  £7,000  in  shares  for  the  assets  of 
the  business,  and  took  over  liabilities  to  the  amount  of  £1,000.     The 
business  of  the  company  was  chiefly  that  of  exploiting  patents  and 
forming  companies  to  take  them  over.     They  had  spent  a  good  deal 
of  money,  and  there  had  been  a  loss  on  the  trading  throughout.    In 
November,  1911,  the  directors  promoted  the  Hirvey  Electrochemical 
Co.,   to   take    over   the  businesses    of    the   Harvey   Exploitations 
Syndicate   and   the  Metal  Depositing   Syndicates.      At  a  general 
meeting,  held  on  November  4th,   1912,  a    balance-sheet  was  pro- 
duced, the  figures  of  which  could  not  be  borne  out  by  facts.     It 
returned  23,740  shares  of  Is.  each  in  a  new  subsidiary  company  as 
being  worth  £23,740,  and  in  that  way  a  profit  of   £16,786  was 
shown,  but  it  could  not  be  justified,  because  the  company  had  in 
reality   made  a   loss  on    the    year's    trading.     On    the    strength 
of   that   balance-sheet    further   moneys   were    subscribed  for   the 
company's  shares  which  would  not  have  been  forthcoming  had  the 
true     fajts     been     disclosed.       The     result     of    the    company's 
trading   was  that   they    were    now    indebted    to    the   extent   of 
£4,800    to   debenture-holders,    and    owed     £3,.500    to    unsecured 
creditors  ;    the  assets  were  only  valued  at  £4,090,  which  was  not 
sufficient  to  meet  the  claims  of  the  preferential  creditors  and  the 
debenture-holders.     Consequently  there  could  be  no  payment  to  the 
unsecured  creditors  or  the  shareholders.      The  account  with  the 
latter   showed  a  deficiency  of  £27,856.       Mr.  Wm.  A.  Henderson, 
chartered  accountant,  and   the  Official  Receiver  were  respectively 
nominated  for  the  post  of  liquidator,  and  the  appointment  will  be 
decided  in  due  course  by  the  Registrar,      The  following  are  the 
principal  unsecured  creditors  : — 


Cori.';r  'A   Lov»r'Jay  an': 


Back  &.  Hickman £87 

Oeneral  Electric  Co 23 

Phoenix  Motor  Co 160 

Phoenix  Dynamo  Co 252 


Potter,  F.  W.,  &  Co.,  Ltd.       . .  ;Eia7 

Siemens  Bros.  Dynamo  Co.      . .  220 

Tilghman's  Patent  Sand  Blast  47 

Victoria  Dynamo  Co 46 


National  Telephone  Co.,  Ltd.  —  Creditors  must  send  par- 
ticulars of  their  debts,  &;c.,  to  the  liquidator,  Mr.  George  Franklin, 
22,  Broad  St.  Avenue,  E.C.,  by  August  25th. 

Hebburn  Boiler  Co.,  Ltd.— A  meeting  is  to  be  held  at  18, 
Market  Street,  Newcastle-on-Tyne,  on  September  11th,  to  hear  an 
account  of  the  winding-up  from  the  liquidator,  Mr.  J.  Taylor. 

With  reference  to  the  notice  which  appf-ared  on  page  1022  of  our 
issue  of  June  20th  respecting  H.  Barder  &  Co.,  Johannesburg.  Mr.  A. 
Solomon,  writing  from  Johannesburg  under  date  July  14  th,  asks 
us  to  state  that  Mr.  Barder  has  retired  from  the  firm,  and  the 
business  is  now  carried  on  under  the  style  cf  the  Rand  Electrical 
Co.,  who  take  over  all  liabilities,  stock  and  assets  completely,  Mr. 
Solomon  being  now  in  sole  control,    All  communications  for  this 


firm  in  future  are  to  b';  ;vi'ir<r--'<i 

Bon  Streetc.  or  Post  Otli'Jt,  bo.-":  .'71_.      .- ,     

8.A. "     Particulars  of  specialitieu  are  invited  from  manafacturertj 
and  wholesale  raercbants. 

Mexica.n  Fcel  and  Power  Co.,  Ltd.— Thia  company  u 
winding  up  voluntarily,  with  the  Hon.  R.C.  F.  ChicheBter,  Pinner  ■ 
Hall,  E.C,  as  liquidator.  A  meeting  of  creditoni  \»  called  for 
August  11th. 

London  and  Pakis  MiONETo  Co.,  magneto  ipecialiita,  154  and 
156,  Great  Portland  Street,  London.— MeaerB,  L.  Vogler  and  H.  E. 
Kottmann  have  dissolved  partnership.  Mr.  Vogler  attenda  to  debts 
and  continues  the  business  under  the  same  name. 

For  Sale. — The  Brighouse  Corporation  Sewerage  Com- 
mittee is  offering  for  disposal  electrical  and  other  plant,  of  which 
particulars  are  given  in  our  advertisement  pagei  to-day. 

The  Ilolidays.— The  works  of  Mes.sr.s.  S.  Bill  &  Co., 

Ltd.,  Aston,  Birmingham,  are  closed  until  Monday  next,  Uth  inst. 
The  offices  are  open. 

Private   Arrangements.— George    Diggixs  (trading 

as  fleorge  Diggins  Ji  Co.),  75,  Beak  Street,  London,  W.,  electrical 
engineer,  ice— The  creditors  interested  herein  were  called  together 
last  week,  when  a  statement  of  affairs  was  presented,  showing  the 
position  as  at  July  30th.  This  disclosed  liabilities  of  £300.  The 
assets  were  estimated  to  realise  £41o  net,  or  a  surplus  of  £115. 
The  debtor  started  in  business  nine  years  ago  at  Kensington,  in 
partnership.  About  six  years  ago  the  partnership  was  dissolved, 
and  in  190'J  the  debtor  started  at  Beak  Street,  with  a  capital  of 
£20.  Owing  to  threatening  creditors,  the  debtor  had  executed  a 
deed  of  assignment.  The  debtor  made  an  offer  of  20i.  in  the  £  at 
three,  six,  nine  and  12  months,  secured  by  the  deed.  It  was 
resolved  that  the  offer  be  accepted,  secured  by  the  compoeition 
deed,  and  that  a  committee  of  the  three  largest  creditors  should  be 
app  Dinted, 

Catalogues  and   lists.— Adxil  Electric   Co.,  Ltd., 

Artillery  Lane,  London,  E.C— Eight-page  illustrated  pamphlet, 
giving  particulars  and  prices  of  electric  desk  and  bracket  fans. 
Further  fan  lists  are  printing. 

Messrs.  Krupka  &  Jacoby,  Westminster,  S.W.— Illustrated 
and  priced  leaflets  relating  to  Holophane  reflectors  and  metallic- 
filament  lamp  fittings. 

The  Sturtevant  Engineering  Co.,  Ltd.,  147,  (jueen  Victoria 
Street,  London,  EC— Pamphlet  No.  1.742,  containing  a  fully- 
illustrated  description  of  their  automatic  coal  crusher  and 
sampler. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  inform  us  that 
they  will  shortly  be  revising  and  extending  their  "  Wotan"  Battery 
Lamp  List,  but  in  the  meantime  they  invite  special  inquiries 
addressed  to  the  Battery  Lamp  Department,  at  Tyssen  Street, 
Dalston,  N.E.  "  Wotan "  battery  lamps  (drawn  wire)  are  manu- 
factured for  voltages  from  1  3  to  18  from  i  to  50  C.P. 

Messrs.  Gent  i:  Co.,  Ltd..  Faraday  Works,  Leicester.- Booklet 
No.  17  contains  description,  with  neatly  executed  illustrations,  of 
their  Pulsynetic  picture  indicators  for  use  in  cinematograph 
theatres,  so  that  whether  you  are  in  the  lounge,  the  cate,  or 
the  entrance  hail  you  can  tell  the  number  of  the  picture  that  is 
being  shown.  Prices  are  stated.  We  have  also  received  from  the 
firm  a  framed  picture  (in  colour),  entitled  "  Flood  Tide— Port  of 
Liverpool,"  showing  the  new  Dock  offices  and  the  Royal  Liver 
Building,  also  large  vessels,  for  which  they  have  supplied  electric 
bells  and  telephones  and  electric  clocks. 

Messrs.  Baxendale  &  Co.,  Ltd.,  Miller  Street,  Manchester,— 
Eight-page  List,  No.  3,177,  containing  illustrated  information  and 
prices  respecting  electric  fans— table,  lampholder,  battery,  automatic 
air,  exhaust,  ceiling  and  pc  rthole  types,  also  speed  regulators  for 
same. 

Trade  Announcements.— Owiug  to  increasetl  business, 

Messrs.  Harry  Wittasen  &  Co.  have  removed  to  more  extenuve 
and  convenient  premises  in  24,  Thavies  Inn,  London,  where  they  are 
showing  their  Utest  designs  in  electrical  glassware. 

Messrs.  Mann,  Egerton  &  Co.,  Ltd,,  have  removed  the  elec- 
trical department  of  their  business  from  5,  Bank  Plain,  to  21  and 
23,  King  Street,  Norwich. 

San    Francisco    Exhibition.— K    is    understood    that 

neither  Great  Britain  nor  Germany  will  take  part  officially  in  the 
Panama  Exhibition  at  San  Francisco,  but  that,  of  course,  individual 
firms  will  be  at  liberty  to  do  as  they  please. 


LIGHTING  and  POWER  NOTES. 


Acerington. — The  electrical  engineer  has  been  instructed 

to  prepare  plans  and  estimates  for  an  additional  water  filter  to 
keep  pace  with  the  requirements  of  the  boilers  at  the  electricity 
works  ;  and  also  to  submit  an  estimate  of  the  sum  required  for 
extensions  of  mains  and  service  cables,  and  the  provision  of  extra 
high-tension  switchgear  and  transformers  for  the  ensuing  three 
years,  with  a  view  to  application  being  made  for  borrowing  powers. 
Daring  the  quarter  ended  June  30th.  the  Corporation  sold 
1,183,189  units  as  against  982,799  units  for  the  corrtspondinjf 
period  of  last  year,  or  an  increase  of  200,390. 
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Aberdeen, — The  authorities  of  Banchery,  Aboyne  and 
Ballater  are  considering:  a  scheme  for  ligrhtinp,  by  electricity,  their 
respective  burghs  ;  the  current  would  be  supplied  by  the  Aberdeen 
Corporation,  and  sub-stations  would  be  erected  at  the  places 
mentioned. 

Atlierton. — The  D.C.  has  made  arrangements  for  the 
provision  of  a  new  electrical  transforming:  station  in  the  centre  of 
the  town,  and  simultaneously  with  the  erection  and  equipment  of 
the  building:,  the  street  mains  will  be  sectionalised  and  duplicated. 

Aylesbury. — Nkw  Generating  Station. — The  U  D.C. 

has  decided  to  proceed  with  an  E.L.  scheme,  using:  Diesel  oil-eng:ine 
sets,  and  to  erect  a  g:enerEting:  station  in  the  centre  of  the  town 
The  estimated  cost,  with  a  dust  destructor,  is  £31,387. 

Barnsley. — Annual  Accounts. — The  returns  for  the 

last  year's  working:  of  the  electricity  department  show  a  total  revenue 

of    £15.388,    and    expenditure    in    production,    management,    &c., 

amountiDg:  to  £8,3.52,  leaving:  a  g:ross  balance  of   £7,036.     After 

payment  of  interest,   sinking:   fund,   «fcc.,  a  net   balance  of  £581 

remained  :  £  500  was  allocated  in  relief  of  the  rates,  making:  a  total 

of    over   £7,000   contributed  in  this  way  from  the   department's 

profits.     The  units  sold  during:  the  year  were  2,055,r>70.     The  year's 

profits  were  on   a  smaller  scale   than  in   previous  years,  due  to 

increased  coal  prices  and  financial  charg:es,  and  reduced  charges  for 

lig:hting:  ;  fortunately,   the  new  turbine  and  boiler   plant   helped 

in  the  matter  of  coal,  as  the  following:  fig:ures  show  : — 

Units  Coal  Coal        Average    lb.  per  unit 

Year.  generated.       used, tons.         cost.       price,  p. t.    generated. 

]!)I2     ...      2,021,216         7,680         £2,399         6/3  8*58 

1913     ...       2,435,798         6,809         £3,00t         8/10         6-27 

The  whole  of  the  public  lamps  are  electrically  lighted,  and 
during  the  year  metallic  clusters  were  substituted  for  the  arc  lamps 
formerly  used. 

Barron-on-Humber.  —  Electricity  Supply  Com- 
menced.— The  ceremony  of  inaugfurating:  the  electricity  supply  for 
the  town,  provided  by  a  local  syndicate,  was  at  the  end  of  last 
week  performed  by  the  chairman  of  the  Urban  Council,  Mr.  W.  A. 
Stow.  The  syndicate,  whose  resident  engineer  is  Mr.  Gooch,  late  of 
Barrow-in-Furness,  has  been  given  the  contract  for  public  lighting 
for  12  years. 

Bedworth.— Street  Lighting. — The  P.C.  has  signed 

an  agreement  with  the  Leicestershire   and   Warwickshire  Power 
Co.  for  public  lighting  from  August  14th. 

Bradford. — Street  Lighting. — A  special  Sub-Com- 
mittee of  the  Finance  and  General  Purposes  Committee,  after  the 
matter  had  been  considered  by  the  electrical  and  gas  engineers,  has 
recommended  the  Council  to  light  the  Thornbury  and  Tyersal  dis- 
tricts by  means  of  electricity,  and  to  erect  approximately  84  electric 
lamps  in  streets  in  which  electricity  mains  are  already  laid,  the 
lighting  to  be  charged  for  at  the  same  rate  as  in  the  case  of  Tong 
Street,  Dudley  Hill.  The  annual  charge  is  to  be  £4  per  200-watt 
lantern,  and  certain  gas  lamps  in  side  streets  are  to  be  converted 
into  electrical  lamps  at  an  annual  inclusive  cost  of  £2  12s.  6d.  per 
lamp. 

The  electrical  engineer  has  also  been  authorised  to  carry  out  the 
necessary  works  for  lighting  by  electricity,  at  an  annual  inclusive 
charge  of  £7  per  500- watt  lantern,  of  six  main  road  crossings. 

The  chairman  and  deputy-chairman  of  the  Electricity  Committee, 
together  with  the  electrical  engineer  (Mr.  T.  Roles)  have  been 
appointed  to  visit  certain  generating  stations  at  Berlin  and  other 
cities  on  the  Continent  for  the  purpose  of  inspecting  turbo- 
generating  plant. 

A  Financial  Repoet. — In  a  report  which  has  been  prepared 
by  the  Bradford  city  treasurer  (Mr.  F.  Ogden  Whiteley)  for  the 
Electricity  Committee,  figures  are  given  which  show  that  the 
total  amount  expended  on  the  electricity  works  and  plant  has  been 
£932  000,  which  includes  £12,000  paid  directly  from  revenue,  and 
£55,000  from  renewals  account.  Out  of  this  huge  amount  the  present 
debt  is  only  £.i02,000,  representing  54  per  cent,  on  the  full  sum. 
The  expenditure  on  the  Bolton  Road  works,  which  were  erected  in 
1899,  was  £41,000,  and  all  but  16  per  cent,  of  this  has  been  paid 
off,  whilst  in  connection  with  the  cost  of  the  machinery  no  less  than 
90  per  cent,  of  the  outlay  has  been  extinguished.  At  the  Valley  Road 
works  over  50  per  cent,  of  the  cost  of  the  land  has  been  paid  off,  and 
there  is  only  an  outstanding  debt  of  £64,000  on  No.  2  Works — 
38  per  cent,  of  the  expenditure.  No.  3  Works  have  only  been 
opened  comparatively  recently,  but  one-third  of  the  money  spent 
in  building  the  place  and  fitting  it  with  machinery  has  been  paid 
off.  Last  year  the  income  increased  by,  practically,  £10,000,  and 
the  amount  contributed  to  reserve  and  renewals  account  to  date  is 
£79,000,  of  which  £55,000  has  been  spent,  leaving  a  balance  of 
£24,000. 

At  the  T.C.  meeting  when  the  proposal  to  borrow  £86,250  for  new 
plant  was  considered,  mention  was  made  of  the  suggested  expendi- 
ture of  £500,000  on  new  works  to  replace  those  at  Valley  Road,  and 
a  question  was  as>ked  as  to  whether  it  would  not  be  better  to  go  on 
straight  away  with  that  work  and  spend  the  £86,000  upon  that 
echeme,  but  it  was  pointed  out  that  the  Valley  Road  works  would 
always  be  retained  as  a  transforming  and  distributing  station,  and 
it  would  pay  the  Corporation  to  spend  £86,000  on  the  Valley 
Road  works,  even  if  they  were  only  going  to  remain  there  for  10 
years,  rather  than  spend  £500,000  on  new  works  and  pay  £40,000 
a  year  in  interest  and  sinking  fund. 

Bridlington. — The  L.G.B.  has  advised  the  Electricity 

Committee  to  obtain  Parliamentary  powers  to  supply  electricity 
outside  the  borough. 


Bri<!lionse. — Electricity   at   Sewage  Works. — The 

T.C.  has  decided  to  substitute  electric  power  for  steam  power  at  the 
sewage  disposal  works,  and  to  obtain  a  supply  of  electric  current 
from  the  Yorks.  Electric  Power  Co.,  in  respect  of  which  an  agree- 
ment is  to  be  entered  into  which  will  be  in  force  until  1927,  instead 
of  1920,  as  previously  suggested. 

Bristol. — A  proposal  by  Mr.  Gane,  recently  adopted  by 
the  T.C,  urges  on  the  Electricity  and  other  committees  the 
advisability  of  substituting  electricity  for  gas  in  buildings  owned 
or  controlled  by  the  Corporation. 

Canada. — The  report  for  the  first  fiscal  year  of  the 
Winnipeg  municipal  plant,  ending  April  30th,  1913,  shows  a 
deficit  of  $53,024  88  for  the  12  months.  It  is  pointed  out,  however, 
that  the  plant  commenced  actual  earning  only  last  September,  and 
that  other  delays  occurred  in  connecting  up  offered  business.  The 
total  operating  earnings  of  the  power  department  for  the  fiscal 
year  amounted  to  $475,509.57.  Total  charges  in  the  same  year, 
including  interest  on  stock  and  debentures,  sinking  fund,  and  an 
allowance  of  #52,862  for  depreciation,  amounted  to  $529,442.60. 
The  revenue  deficit  for  the  year  is,  therefore,  #53,024.88.^ 
Mectrical   World. 

Caton.— Street  Lighting. — The  installation  of  the 
electric  light  at  Caton  has  already  been  commenced,  and  consumers 
connected  up.  If  funds  are  available,  electricity  will  be  utilised 
for  public  lighting  in  place  of  the  present  oil  lamps. 

Chelmsford. — The  T.C.  has  referred  back  for  further 
consideration  a  recommendation  by  the  Lighting  Committee  to  the 
effect  that  at  present  it  would  not  be  advisable  for  the  Corporation 
to  take  steps  to  purchase  the  undertaking  of  the  Electric  Supply 
Corporation,  Ltd. 

Cheltenham. — Loan  Sanction. — The  T.C.  has  received 

from  the  L.G.B.  sanction  to  a  loan  of  £2,000  for  mains  extensions.. 
The  cables  are  to  be  extended  so  as  to  supply  current  to  the  Borough 
Laundry  in  the  Swindon  Road. 

Chorley. — Prov.  Order. — At  a  meeting  of  the  T.C.  on 
July  31st,  it  was  reported  that  the  Lancashire  Electric  Power  Co. 
had  written  intimating  that  it  was  its  intention  to  apply  to  the 
B.  of  T.  for  a  prov.  order  to  authorise  the  company  to  supply  elec- 
tricity within  the  borough.  The  matter  was  referred  to  a  sub- 
committee. 

Continental   Notes. — Germany. — In  connection  with 

the  plant  which  is  being  put  down  to  utilise  the  water-power  of 
the  River  Weser  at  Dorverden,  Messrs.  Amme,  Gieseike  &  Konegen, 
of  Brunswick,  have  secured  an  order  for  a  number  of  turbines,  the 
outside  diameter  of  which  will  be  no  less  than  15|  ft. — they  being 
described  as  the  largest  turbines  so  far  built  in  Germany. 

Portugal.^ — A  scheme  is  under  consideration  for  the  establish- 
ment of  a  central  generating  station  for  the  supply  of  electrical 
energy  for  lighting  and  power  purposes  in  the  Guarda  and  Belmonte 
districts  of  Portugal. 

Corsham. — Mr.  Edwards,  of  Bristol,  has  informed  the 
local  authority  that  he  intends  applying  for  a  prov.  order  for 
electric  supply  at  Corsham.  The  P.C,  which  has  had  the  matter 
brought  to  its  notice,  is  in  favour  of  a  scheme  being  carried  out. 

Dover. — Loan  Sanction. — The  L.G.B.  has  sanctioned 

the  borrowing  of  £350  for  a  period  of  ten  years  for  the  provision 
of  two  new  superheaters  at  the  electricity  station. 

Ealing. — The  Council  has  agreed  to  supply  Mr.  A.  F. 
Berry  with  electricity  for  experimental  water  heating,  at  Jd.  per 
unit. 

Edinburgh. — At  a  meeting  of  the  T.C,  Councillor 
Stevenson  moved  that  the  surplus  on  the  electric  lighting  accounts, 
amounting  to  £2,169,  be  applied  towards  the  reduction  of  the  capital 
money  borrowed  for  electricity  purposes.  He  pointed  out  that 
by  the  increased  use  of  metal  filament  lamps,  the  sales  for  lighting 
remained  stationary.  A  large  scheme  of  extension  was  absolutely 
necessary,  and  that  would  involve  additional  expenditure.  Councillor 
Harrison,  moved  as  an  amendment,  that  the  surplus  be  applied 
towards  the  rates,  on  the  ground  that  the  treasurer  needed  the 
money.  This  was  seconded,  and  on  a  vote,  the  amendment  was 
carried  by  28  votes  to  16. 

Exeter, — The  Governors  of  the  Royal  Devon  and  Exeter 
Hospital  have  adopted  a  scheme  for  improving  the  electricity  and 
heating  departments  at  the  hospital  at  a  cost  of  £1,723,  under 
which  the  entire  buildings  are  to  be  connected  with  the  municipal 
supply  of  electricity. 

Fife. — Through  the  breakdown  of  a  turbine  at  the  Fife 
Electric  Power  Co.'s  generating  station  at  Townhill,  the  greater 
portion  of  the  tramway  service  in  Fife  was  brought  to  a  standstill 
on  Monday. 

Finchley. — The  U.D.C.  has  approved  a  report  of  the 

Electricity  Committee  which  stated  that  applications  had  been 
received  from  a  number  of  householders  and  others  for  a  supply  of 
electricity  to  premises  just  outside  the  Finchley  area,  and  in 
order  to  avoid  any  possible  delay  entailed  by  approaching  the 
Friern  Barnet  Council  on  each  set  of  applications,  it  had  been 
suggested  that  the  Council  might  agree  (subject  to  the  consent  of 
the  B.  of  T.  and  the  other  necessary  parties  to   each  such  set  of 
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applications)  to  the  Finchley  Council  Bupplyinp  any  prcmiBes 
within  a  defined  area  where  the  occapiers  Biprnifiea  their  desire  for 
such  supply.  Ah  a  result  of  correspondence  with  the  Friern  Barnet 
Council,  a  plan  of  the  suppested  area  had  been  prepared  for  the 
consideration  of  the  latter  authority. 

Ci!illins:hain  (Kent). — The  T.C.  has  authorised  the 
electrical  engineer  to  purchase  sets  of  electric  cookers  for  hiring- 
out  purposes. 

GlasiTOW. — Annual  ArcouNTS. — The  electricity  depart- 
ment returns  for  the  year  ended  May  :ilst  last  show  that  the  grots 
revenue  amounted  to  £345,719,  apainst  £319,932  in  the  previous  year, 
and  the  working  expenditure  to -tlTO.OlO,  against  £138,515— asurpluB 
of  £175,109,  compared  with  £181,417.  Out  of  this  the  Committee 
had  to  meet  the  interest  on  loans,  sinking  fund,  &c.,  which 
amounted  to  £117,282,  compared  with  £115,351.  This  left  a 
balance  of  £57,827  on  the  year's  working — £66,06(5  last  year — 
from  which  there  was  deducted  for  depreciation,  &c,,  £50  307, 
compared  with  £55,31 5.  This  left  a  surplus  on  the  year's  operations 
of  £7,520,  against  £10,751  in  1911-12  ;  thitt  has  been  transferred  to 
the  credit  of  the  several  reserve  funds,  which  now  amount  to  £60,372. 
The  increase  of  income  from  all  sources  amounted  to  £25,817  ;  on 
the  other  hand,  the  working  expenses  increased  £32,125,  principally 
due,  apart  from  the  larger  output,  to  the  higher  price  paid  for 
coal,  and  also  to  an  increase  in  respect  of  rates,  taxes  and  assess- 
ments. The  depreciation  written  ofiE  the  capital  account  since  the 
inception  of  the  undertakings  is  as  follows:  Glasgow,  £545,987  ; 
Govan,  £2  301  ;  Partick,  nil.  Total,  £548,288.  Notwithstanding 
that  contracts  have  been  entered  into  for  the  supply  of  coal  at  an 
estimated  increased  expenditure  of  £5,500  as  compared  with  the 
year  just  closed,  the  Committee  recommended  that  for  private  lighting 
purposes  the  price  of  current  remain  at  3^d.  per  unit,  but  that  the 
quantity  be  reduced  from  an  equivalent  consumed  per  annum  aver- 
aging 650  hours  to  600  hours,  and  that  for  heating  purposes — 
250  to  50(i-volt  supply — the  rate  for  any  quantity  of  current, 
equivalent  to  1,000  hours  per  annum  of  the  maximum  demand,  be 
reduced  from  lid.  to  Jd.  per  unit,  and  that  the  special  rate  to 
domestic  consumers,  for  current  used  for  cooking,  heating,  or  other 
domestic  uses,  over  800  hours  use  per  annum  of  the  maximum 
demand  for  lighting,  where  energy  for  lighting  and  power  pur- 
poses is  taken  through  the  same  meter,  be  Jd.  per  unit  instead  of 
Id.  The  quantity  of  electricity  sold  to  private  consumers  during 
the  past  year  in  the  Glasgow,  Govan,  and  Partick  areas  was 
60,133,955  units,  of  which  18,482,899  units  were  for  lighting  and 
41,651.056  for  power  purposes,  the  revenues  being  £186,018  and 
£136,058  respectively,  while  the  total  number  of  consumers  was 
27,848.  The  total  number  of  motors  in  use  was  8,805,  with  a  total 
H.p.  of  59,144.  In  connection  with  the  electric  lighting  of  public 
streets,  the  Committee  has  now  practically  completed  the  replace- 
ment of  old  type  lamps  by  flame  arc  lamps  in  the  old  Glasgow  area. 
This  has  so  greatly  improved  the  illumination  of  the  streets,  that 
a  further  order  for  flame  arc  lamps  has  been  placed,  principally  for 
Main  Street,  Gorbals.  The  total  of  lamps  or  other  current-con- 
suming apparatus  connected  to  the  mains  was  82,016  kw.,  and  the 
maximum  load  occurred  on  December  18th  last,  when  it  was 
33,639  KW. 

At  a  recent  T.C.  meeting,  discussion  took  place  over  a  proposal  to 
send  the  electrical  engineer  and  a  memberof  the  Electricity  Committee 
to  the  United  States  for  the  purpose  of  getting  information  as  to 
the  largest  installations  of  plant  in  operation  there.  Bailie  Smith 
pointed  out  that  the  Corporation  had  purchased  a  large  piece  of 
ground  for  the  purpose  of  erecting  a  new  generating  station,  and 
as  their  present  stations  were  equal  to  anything  in  Great  Britain, 
they  wished  to  see  what  could  be  learned  by  a  visit  to  the  largest 
and  best  stations  in  the  world,  particularly  at  Chicago.  The  sum 
involved  in  the  proposed  station  would  be  about  a  quarter  of  a 
million  sterling.  No  consulting  engineer  would  be  employed.  It 
was  decided,  after  a  long  discussion,  to  send  the  deputation,  which 
will  consist,  probably,  of  the  convener  (Bailie  Smith)  and  the 
engineer,  Mr.  W.  W.  Lackie. 

Gloucester. — Annual  Accounts. — The  last  year's  work- 
ing of  the  electricity  department  shows  a  deficit  of  £106  after 
meeting  all  charges.  The  revenue  increased  by  £1,100,  and  the 
gross  profit,  £6,747,  was  £500  more  than  in  the  previous  year,  but 
extra  capital  charges  on  plant,  which  had  not  been  fully  used 
during  the  year  neutralised  this.  The  output  for  all  purposes  was 
1,718,000  units. 

Great  Harwood  (Lanes.).— The  Proposed  Elec- 
tricity Supply. — It  is  reported  that  there  is  every  indication  that 
the  local  electricity  question  will  soon  be  settled,  and  that  it  is  not 
unlikely  that  current  will  be  taken  from  Accrington  in  bulk. 
Last  week  a  local  sub-committee  had  a  conference  with  an 
Accrington  Corporation  committee,  when  terms  were  discussed, 

Halesowen. — The  Midland  Electric  Corporation  for 
Power  Distribution,  Ltd.,  has  applied  to  the  B.  of  T.  for  consent  to 
supply  current  in  bulk  to  the  Halesowen  Lighting  and  Traction 
Co.,  Ltd.  The  latter  company  has  informed  the  R.D.C.  that  it  is 
about  to  lay  cables  for  the  supply  of  current  in  the  Council's  area 
under  the  prov.  order  obtained. 

Havant. — Prov.      Order. — The      U.D.C.     has    been 

informed  that  a  prov.  order  for  electric  light  at  Havant  and 
Emsworth  is  being  applied  for  by  Messrs.  Biscoe-Smith  &  Blagg. 

Haworth    (near     Kei|!:hley). — Prov.    Order. — The 

Council  proposes  to  apply  at  the  end  of  the  year  for  a  prov.  order 
to  enable  it  to  supply  electrical  energy. 


llenley-on-Tlianies.— Puov.    Oi:j>hi;. — Tii-j    'l.<  . 

July  30th  received  notice  of  the  intention  of  MeeHri*.  Foote  ar.ii 
Milne,  of  London,  to  apply  for  a  prov.  order  for  electricity  rupply. 

Hove.— A  .[oint  Committee,  ;  '  -d  by  the  T.C.  to 
consider  what  steps  shall  l>e  taken  rt  4  the  powerB  obtained 

to  purchase  the  undertaking  of  the  £.L.  Co.,  has  intimated  that, 
before  coming  to  any  conclusion,  it  will  be  willincr  to  receive,  and 
give  carefol  consideration  to,  any  authorised  proporalu  or  sug- 
gestions which  may  be  forwarded  by  persons  interested  in  the 
matter,  such  as  the  taking  over  and  working  of  the  undertaking. 
Opinions  on  the  question  of  municipal  trading  in  the  borough  are 
divided. 

.Japan. — Now  that  the  amalgamation  scheme  l^etween 
the  Nippon  Electric  Light  Co.  and  the  Tokio  Electric  Light  Co.  has 
been  dropped,  a  price-cutting  war  would  appear  to  have  set  in 
with  regard  to  electricity  supply  in  the  .Japanese  capital,  three  of 
the  companies  having  juat  announced  a  reduction  in  their  charges. 

Kin(i:stOAvn. — Considerable  discussion  has  been  aroused 
here  by  the  action  of  Messrs.  Field  and  Mooney.  M.P.s,  in  blocking 
the  Parliamentary  proceedings  to  give  Kingstown  electric  light 
through  the  medium  of  a  private  company  which,  it  is  stated, 
has  already  spent  some  £2,000  in  preliminary  operations.  The 
company  in  question,  when  starting  operations,  made  offers  to  the 
neighbouring  Urban  Districts  of  Dalkey  and  Blackrock.  The 
Blackrock  Council,  then  negotiating  with  Pembroke  Urban  District 
Council  for  electric  light,  did  not  accept.  The  Dalkey  authoritiea 
accepted,  but  at  a  later  period  the  agreement  fell  through  owing  to 
the  question  of  overhead  or  underground  wires  becoming  a  point  at 
issue.  The  company's  operations,  therefore,  became  restricted  to 
Kingstown.  The  blocking  of  the  proceedings  comes  as  an  unpleasant 
shock  to  the  Kingstown  Council,  which  had  approved  the  scheme, 
and  to  those  interested  in  the  venture. 

Limerick. — Last  week  Mr.  A.  I).  Price,  of  the  L.G.B., 

held  an  inquiry  into  an  application  of  the  Corporation  for  a  loan 
of  £9,500,  to  extend  the  electrical  lighting  plant.  It  was 
stated  that  the  concern  had  been  working  at  a  loss,  £2,000  having 
been  voted  last  year  from  the  rates  to  meet  the  deficit.  It  was 
calculated,  however,  that  there  would  be  an  increased  revenue  this 
year. 

Llandudno. — The  Electricity  Committee  has  had  under 
consideration  a  financial  statement  prepared  by  the  accountant  on 
the  result  of  the  year's  working  of  the  electricity  undertaking  for 
the  12  months  ending  March  31st,  1913,  and  it  was  resolved  that 
the  Council  be  recommended  to  make  a  price  reduction  to  consumers 
as  follows : — Maximum  demand  rate,  from  7d.  and  2d.  to  6d. 
and  2d. ;  flat  rate,  from  Hd.  to  4 id.  per  unit. 

London. — Port  Crane  Equipment. — As  recently  men- 
tioned in  these  notes  the  Port  of  London  Authority  is  to  install  at 
the  Albert  Dock  43  electric  luffing  cranes,  each  of  GO  ft.  radius,  and 
of  a  lifting  capacity  of  30  cwt.  at  ordinary  speed,  with  gear  to 
admit  of  lifting  3  tons  at  a  slower  speed.  We  understand  from  a 
usually  well-informed  correspondent  that  the  contract  for  the 
whole  of  these  43  cranes  has  been  provisionally  placed  with  Messrs. 
Babcock  &  Wilcox,  Ltd.  The  cranes  will  be  erected  on  the  north 
side  of  the  Albert  Dock:  a  total  expenditure  of  £104.000  has 
recently  been  authorised  for  the  provision  of  these  new  cranes. 

Hammersmith.— Street  Lighting.— The  Works  Committee 
proposes,  subject  to  the  concurrence  cf  the  Electricity  Com- 
mittee to  the  terms  suggested,  to  convert  50  side  street  gas  lamps 
for  electric  lighting  at  an  estimated  cost  of  £300.  The 
amount  proposed  to  be  paid  to  the  Electricity  Committee  for 
current,  maintenance,  i:c.,  is  at  the  reduced  rate  of  £2  7s.  per  lamp 
per  annum,  as  against  the  present  payment  of  £2  14s.  for  electricity 
(and  £2  63.  lOd.  for  gas\  The  question  of  reducing  the  qbarge  for 
the  existing  electric  lamps  in  side  streets  (£2  149.,  plus  7s.  repay- 
ment of  capital  charge  with  interest)  is  under  consideration. 

Lambeth.— The  B.  of  G.  has  accepted  an  clYer  of  the  South 
London  Electric  Supply  Corparation,  to  provide  at  the  infirmary, 
free  of  cost  to  the  guardians,  a  special  installation  for  power 
supply,  so  that  the  lighting  supply  may  be  quite  distinct  from  the 
power  supply,  and  thus  prevent  the  present  objectionable  fluctua- 
tion in  the  lighting. 

City  Street  Lightixcj.— The  City  Engineer's  report  on  street 
lighting  matters  shows  that  there  were  402  arc  lamps  in  regular 
use  and  21  experimental  arc  lamps  and  45  metallic-filament  lamps 
in  addition,  a  total  of  468  electric  lamps  in  all.  The  experimental 
electric  lighting  consists  of  3,000  and  4,000-c.p.  arcs  and  TSc.r. 
metal  lamps  :  it  is  hoped  that  by  next  winter  the  new  lighting 
arrangements  ur  ier  which  the  city  will  be  illuminated  in  about 
equal  proportions  by  electricity  and  gas,  will  be  nearly  complete. 

Luton.— The  B.  of  T.  has  approved  the  Council's  pro- 
posal to  give  supplies  of  energy  at  extra-high  pressure. 

Lyiliam. — The  question  of  electric  lighting  has  pnKoeded 
a  step  further.  The  D.C.  has  had  the  matter  under  consideration, 
and  a  communication  is  understood  to  have  been  sent  to  St.  Anne's 
Council,  which  owns  its  own  electricity  works,  regarding  a  supply 
in  bulk.  Since  the  B  of  T.  enquiry  into  Ljtham's  application  for 
power  to  have  control  over  the  electric  lighting  of  the  town,  the 
question  has  been  carefully  discussed. 

Manchester. — For  the  quarter  ended  June  30th,  the 
distribution  of  electricity  for  lighting  is  12  J  per  cent,  larger  than 
for  the  corresponding  period  of  last  year.  The  figures  as  to  the  use 
of  electricity  for  power  purposes  are  29i  per  cent,  ahead  of  any- 
thing recorded  before  in  Manchester." 
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Nuneaton. — Correction. — In  our  issue  of   July  25tli 

the  new  plant  recently  started  up  at  the  Council's  electricity  works 
was  referred  to  as  "of  B.T.H.  make"  ;  we  are  now  informed  by 
Messrs.  Siemens  Bros.  Dynamo  Works,  that  the  turbo-generator  in 
question  was  supplied  by  them. 

Rothesay, — ]\Iount  Stuart.  Bute,  tlie  residence  of  the 
Marquis  of  Bute,  is  to  be  completely  fitted  with  electric  ligrhting, 
heating  and  cookinp,  and  also  a  ventilation  system  worked  by  elec- 
tricity. The  contract  has  been  secured  by  a  Paisley  firm,  and  the 
work  will  be  completed  in  two  years.  In  all  there  are  2,.500  lamps. 
The  number  of  bedrooms  to  be  fitted  is  165. 

Rushden. — The  E.L.  Co.  is  making  preparations  for  a 
supply  of  current,  and  generating:  plant  is  being  installed  at  the 
works. 

Salford. — Sanction  is  being  sought  to  the  borrowing  of 
£6,935,  the  amount  deducted  by  the  L.G.B.  from  the  sum  applied 
for  in  respect  of  rotary  converter  plant. 

South  Africa. — The  new  steam  tnrbo-alternator  at  the 
Cape  Town  electric  light  works  in  Dock  Road  was  inspected 
recently  by  members  of  the  Corporation.  This  turbine-alternator, 
which  is  of  2,000-KW.  capacity,  was  supplied  by  the  B.T.H.  Co., 
and  the  condensing  plant  manufactured  by  Messrs.  Richardsons 
and  Westgarth.  A  1,000-kw.  Peebles  motor-converter  has  also 
been  installed.  The  plant  at  the  inauguration  of  the  power  station 
in  1903  consisted  of  two  750-KW.,  one  300-KW.  and  one  150-KW\  D.c. 
steam  generators  ;  a  total  of  1,950  KW.  In  1909,  when  the  supply 
to  the  Government  railways  and  harbours  was  undertaken,  two 
400-KW.  A.c.  steam-driven  generators  were  installed,  making  the 
total  capacity  of  the  plant  2,750  kw.  Subsequently,  owing  to  the 
supply  area  being  extended  to  Sea  Point  and  the  southern  suburbs, 
and  to  the  general  increase  of  consumers,  it  was  decided  to  install 
the  further  additional  plant. 

Spilsby. — Messrs.  Crompton  &  Co.,  of  London,  have 
informed  the  R.D.C.  that  they  intend  applying  f or  a  prov.  order 
for  electric  light  at  Ingoldmells,  Winthorpe,  Burgh,  Croft,  Wain- 
fleet  and  Friskney. 

AValmer. — At  a  meeting  of  the  U.D.C.  on  July  31st,  a 
letter  was  received  from  Messrs.  Horace  Boot  &  Partners 
suggesting  that  the  Council  should  take  advice  as  to  the  advisa- 
bility of  taking  over  a  prov.  order  for  electric  light,  and  obtaining 
current  at  a  low  rate  from  one  of  the  adjoining  collieries,  and  so 
place  at  the  disposal  of  the  ratepayers  a  cheap  supply  of  electricity. 
A  member  asked  when  the  existing  syndicate  would  be  supplying 
current,  and  the  chairman  replied  that  the  matter  was  proceeding 
satisfactorily,  and  he  thought  that  before  long  there  would  be 
something  definite  to  put  before  the  Council.  Those  interested  in 
the  supply  were  doing  all  they  could  to  further  it. 

Warrington. — Electricity  Works  Fire. — An  out- 
break of  fire  occurred  at  the  Corporation  electricity  works  in  the 
early  hours  of  Sunday  morning.  The  fire  brigade  succeeded  in  pre- 
venting the  flames  from  spreading  from  the  boiler  house  to  the 
coal  elevator,  and  the  fire  was  not  sufficiently  serious  to  cause  inter- 
ference with  the  electricity  supply  of  the  borough. 

"Watford. — Street  Lighting. — The  electrical  engineer 
has  been  instructed  to  report  upon  the  advisability  of  lighting 
Queen  Street  by  centrally  suspended  lamps. 

West  Brom^lch. — The  T.C.  has  decided  to  extend  the 
mains  at  a  cost  of  £800,  in  order  to  supply  current  to  the  works  of 
Stone  Bros.,  Ltd.  A  supply  is  also  to  be  afforded  to  the  premises  of 
D.  Gibbons  &  Co.,  Hilltop.  The  former  supply  is  to  be  by  overhead 
cables. 

Willesden. — L.G.B.  Inquiry. — An  inquiry,  presided 
over  by  Mr.  T.  C.  Ekin,  was  held  on  July  31st  last  in  connection 
with  the  Council's  application  to  borrow  £4,667  for  the  erection 
and  equipment  of  a  sub-station  at  Acton  Lane. 

Wimbledon. — Loan  Sanction. — The  sanction  of  the 

L.G.B.  has  been  received  to  the  borrowing  of  the  following  amounts 
required  in  connection  with  the  electricity  undertaking  : — House 
services,  £1,000:  transformers,  £800;  meters,  £1,850;  high 
tension  mains.  £500  ;  low  tension  mains,  £1,500.  The  following 
expenditure  will  also  probably  be  incurred  between  now  and  March, 
1915,  and  borrowing  powers  are  to  be  applied  for  : — Mains  and 
house  services,  £8,.^60  ;  meters,  £850. 

Wrexham. — The  T.C.  has  confirmed  a  proposal  of  the 
electricity  committee  recommending  the  purchase  of  three  electric 
ovens,  two  at  a  cost  of  £8  each  and  one  at  a  cost  not  exceeding  £5, 
the  same  to  be  lent  free  of  charge  to  consumers  during  trial. 

The  electrical  engineer  has  been  authorised  to  negotiate  with  the 
Governors  of  the  Boys'  Home  to  be  erected  in  Rhosnessney  Road  as  to 
terms  for  a  supply  of  electricity,  and  with  the  Wrexham  Co-partner- 
ship Tenants,  Ltd.,  as  to  a  supply  to  houses  to  be  erected  outside 
the  borough. 

Yeovil. — Electric   Sewage  Pumping. — The  T.C.  has 

adopted  a  scheme  for  utilising  electricity  for  power  at  the  sewage 
disposal  works,  and  to  reserve  gps  for  use  in  case  of  a  breakdown. 
The  scheme  will  entail  an  expenditure  of  £960. 

York.— Prov.  Order.— The  T.C.  has  decided  to  hold 

a  special  meeting  on  September  Ist  to  consider  the  advisability  of 
applying  to  the  B.  of  T.  for  a  prov.  order  for  electricity  within  the 
areas  of  the  Great  Ouseburn,  the  Bishopthorpe,  the  Escrick,  the 
ladcaster,  the  Flaxton,  and  the  Easing  wold  R.D.C. 's. 


TRAMWAY  and  RAILWAY  NOTES. 


Arjfentina. — The  electrification  of  the  Santa  Fc  tram- 
ways is  being  rapidly  pushed  ahead,  and  it  is  expected  that  the 
first  section  will  be  ready  early  in  I'dW^Review  of  the  River  Plate. 

Barking'. — Arrangements  have  been  completed  with  the 
East  Ham  T.C.  for  supplies  of  current  for  traction  purposes. 

Belfast. — At  the  monthly  meeting  of  the  Corporation 
the  closing  down  of  the  Ravenhill  Road  extension,  which  was 
being  run  at  a  loss  of  £2,000  per  annum,  was  discussed,  and  was 
finally  decided  upon.  The  management  of  the  tramway  system,  it 
appeared,  were  against  the  extension  when  it  was  originally  mooted, 
but  the  Corporation  went  on  with  it,  with  the  foregoing  results. 

Blaydon. — A  deputation  fi-om  the  Blaydon  governing 
authorities  has  waited  upon  the  Newcastle-on-Tyne  Tramways 
Committee,  requesting  it  to  secure  the  necessary  powers  for 
runninar  a  ra^lless  trolley  system  to  Scotswood  and  Blaydon. 

Bolton. — The  borough  engineer  has  reported  to  the 
Tramways  Committee  upon  the  reconstruction  of  track  on  the 
Manchester  Road,  and  has  been  instructed  to  arrange  for  an  experi- 
mental length  of  200  yards  to  be  laid  on  wooden  sleepers  fixed 

transversely. 

Brighton.  —  The  Tramways  Committee  of  the  T.C. 
has  decided  to  expend  £5,000  on  renewing  the  tramway  track  in 
London  Road. 

Chile. — According  to  the  Revieiv  of  the  River  Plate,  the 
Senate  is  preparing  a  definite  project  for  the  electrification  of  the 
Santiago-Valparaiso  Railway. 

Colne. — The  Finance  Committee  reported  on  July  31st 
that  the  costs  incurred  in  connection  with  the  promotion  of  the 
Colne  Corporation  Bill,  1913,  for  taking  over  the  undertakings  of 
the  Colne  and  Trawden  Light  Railway  Co.,  amounted  to  £695. 

Continental  Notes. — Italy. — An  important  scheme  to 

utilise  the  water  power  of  the  River  Tirson,  on  the  Island  of 
Sardinia,  is  at  present  under  consideration.  In  summer  the  river 
often  runs  dry,  while  in  the  winter  it  becomes  a  torrent,  which 
frequently  threatens  to  flood  the  district  through  which  it  flows. 
It  is  proposed  to  construct  a  dam  having  a  capacity  of  330  million 
cb.  metres,  and  thus  flooding  will  be  prevented  and  water  power 
estimated  at  over  10,000  h.p.  will  be  rendered  available. 

Dartford. — The  Tramway  Co,  has  applied  for  an  exten- 
sion of  time  for  the  construction  of  the  electric  tramways  from 
Horns  Cross  to  Swanscombe. 

Dewsbnry. — The  Corporation  and  the  National  Electric 
Construction  Co.  are  in  negotiation  with  respect  to  suggested  tram- 
way developments  to  serve  Shawcross,  Hanging  Heaton,  Boothroyd 
and  Dewsbury  Moor.  No  details  have  yet  been  made  public,  but 
the  Council  hopes  that  if  the  new  lines  are  adopted  they  may  be 
self-supporting  in  12  years'  time.  The  lines  will  pass  through  the 
Market  Place  and  join  the  system  of  the  British  Electric  Traction 
(heavy  woollen  district),  and  afterwards  branch  off  at  Willans  Road 
leading  to  Dewsbury  Moor. 

Dunfermline. — The  T.C.  is  to  consider  a  proposal  by 
the  Tramways  Co.  in  regard  to  the  extension  of  the  line  to  Miles- 
mark.  By  the  Act  of  Parliament  the  company  is  bound  to  pay 
£100  per  mile  to  the  T.C.  for  the  first  three  years  and  £125  there- 
after. The  company,  however,  represented  that  if  it  was  to 
proceed  with  the  Milesmark  extension,  it  must  have  a  reduction, 
and  it  suggested  that  the  payment  should  be  not  more  than  £60 
per  mile  for  a  period  of  seven  years.  The  Council  agreed  to  the 
proposed  reduction,  but  fixed  the  period  to  which  it  applies  at  five 
years  instead  of  seven. 

Edinburgh. — The  tramway  strike,  after  lasting  for  12 
days,  has  been  amicably  settled  as  between  the  company  and  its 
employes. 

Glasgrow. — At  its  next  meeting  the  T.C.  is  to  consider 
a  proposal  by  Councillor  Shedden,  that,  as  a  means  of  solving  the 
question  of  congestion  on  the  streets,  and  of  giving  facilities 
towards  the  expansion  of  the  city,  the  Corporation  appoint  a 
special  committee  to  consider  the  feasibility  of  establishing  a 
system  of  tube  electric  railways  from  east  to  west  (say  Shettleston 
to  Clydebank),  and  from  north  to  south  (say  Bishopbriggs  to 
Rouken  Glen). 

Gloucester.  —  The  working  of  the  city  tramways 
during  the  last  financial  year  resulted  in  a  loss  of  £3,700,  or 
£1,400  more  than  in  the  preceding  year. 

Heston  and  Isleworth. — At  the  last  meeting  of  the 

U.D.C.  the  Works  Committee  reported  that  the  Tramway  Co.  had 
decided  to  repair  their  tracks  in  the  district ;  also,  to  "  slew  "  the 
line  along  Twickenham  Road,  on  the  condition  that  the  Council 
agreed  to  suspend  its  powers  to  acquire  the  undertaking  until 
1930.  The  committee's  recommendation  to  give  effect  to  this 
arrangement  was  agreed  to. 

Holcombe  Brook  (Lancs.)— L.  and  Y.  Electric  Lixe. — 

The  electrification  of  the  Holcombe  Brook  branch  line  of  the  Lancs. 
and  Yorkshire  Railway  has  been  completed,  and  the  running, 
which  was  commenced  last  week,  is  reported  to  have  been  very 
successful  so  far. 
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Japan. — The  Jobo  Electric  Tramway  Co.  is  the  name  of  a 
new  company  which  has  lately  been  formed  in  Tokio  with  a  capital 
of  f.  100,000  to  confltruct  and  work  an  electric  tramway  from  East 
to  West  on  the  north-western  side  of  the  city. 

Leeds, — Alterations  are  to  be  made  at  the  Ilarehills 
tramway  terminus,  which  will  do  away  with  the  "shunting 
station "  which  has  previously  caused  so  much  delay.  The  esti- 
mated cost  of  the  necessary  alterations  is  £060. 

The  sub-Tramways  and  Electricity  (Extensions)  Committee  has 
recommended  the  Council  to  make  application  for  powers  to  carry 
out  a  number  of  tramway  and  railless  trolley  route  extensions 
which  were  originally  estimated  to  cost  £191,000. 

The  general  manager,  Mr.  J.  B.  Hamilton,  has  been  given  per- 
mission to  render  assistance  to  the  Bristol  Corporation  in  connection 
with  the  projected  purchase  of  tramways  in  the  city. 

Leij^h. — It  is  understood  that  the  South  Lancashire 
Tramways  Co.  is  to  be  asked  to  construct  tramways  from  Leigh 
through  Astley,  which  is  becoming  an  important  coal-mining 
centre,  to  Boothstown.  connecting  with  their  present  system  there. 

U.S.A. — What  is  described  as  being  the  first  trolley 
motor-' bus  service  in  the  United  States  has  lately  been  started 
in  the  town  of  Merrill,  Wis.  The  line  is  about  a  mile  long,  and 
works  in  conjunction  with  the  tramway  system. 

Salford. — The  Tramways  Committee  is  informing  the 
L.C.C.  that  it  cannot  see  its  way  to  support  the  opposition  to  the 
terms  of  a  clause  proposed  to  be  inserted  in  the  Tramways  and 
Improvements  Bill  now  before  Parliament  giving  the  L.U. 
Tramway  Co.  running  powers  on  certain  lines  now  being  acquired  ; 
but,  in  the  event  of  an  arbitration,  it  would  be  prepared  to  give 
evidence  in  support  of  the  principle  that  when  one  authority  is 
running  cars  on  another  authority's  lines,  the  first-named 
authority  should  not  be  allowed  to  make  a  profit  out  of  such 
running. 

Southend-on-Sea. — On  July  30th  a  new  section  of  the 
local  tramways  was  opened  linking  up  Bournes  Green  with  South- 
church  ;  next  spring  the  route  will  be  continued  to  Thorpe  Bay,  at 
a  total  cost  of  £30,000.  The  track  is  laid  on  Jarrah  wood 
sleepers. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Argentina, — A  decree  accords  to  Don  Tjandelino  Zid  a 
30-year  concession  for  the  installation  and  working  of  a  telephone 
network  in  the  Coyle  Department  of  the  State  of  Santa  Cruz, 

Canada. — Edmonton,  Alberta,  will  spend  $1,000,000  on 
telephone  extension  work  in  1913,  the  greater  part  of  which  will  be 
cable  work.  The  telephone  lines  in  Alberta  are  all  owned  by  the 
province  and  municipalities.  The  superintendent  at  Edmonton  is 
Mr.  W.  R.  Griffiths. 

French  Wireless   Proposals. — The   new  scheme  for 

the  creation  of-  an  intercolonial  wireless  network  drafted  by  M. 
Dalimier,  on  behalf  of  the  Commission  du  Budget,  contemplates  the 
division  of  the  commercial  service  into  a  long-distance  and  a  local 
network.  It  authorises  the  Minister  of  Commerce,  Posts,  Tele- 
graphs and  Telephones  to  raise  a  sum  of  £631,800  for  (1)  experi- 
ments and  trials  of  new  instruments  and  systems  of  station 
organisation ;  (2)  the  construction  and  equipment  of  wireless 
stations,  including  accessory  buildings  for  plants  and  staffs  in  the 
following  places : — Eastern  lines  :  Southern  France,  Tunis, 
Djibouti,  Pondicherry,  Saigon  and  Madagascar.  African  and 
South  American  lines :  Southern  France,  Morocco,  Saint  Louis, 
Colomb  Bechar,  Timbuctoo  and  Bangui.  Pacific  lines  :  Southern 
France,  Morocco,  Saint  Louis,  Martinique,  Marquisa  Islands,  Tahiti, 
Noumea,  Saigon.  North  American  line  :  Western  France.  Pro- 
vision is  to  be  made  in  each  Finance  Law  for  the  disbursements 
involved.  A  technical  committee  is  to  be  formed  at  the  Ministry 
of  Commerce  to  examine  all  questions  related  to  the  service.  The 
Budget  Commission,  it  is  stated,  has  accepted  all  the  stations 
indicated,  excepting  Colomb  Bechar,  which  it  regards  as  unneces- 
sary.— La  Lumiere  Electrique. 

Germany. — It  is  announced  that  the  agreement  between 
the  German  Imperial  Post  Office  and  the  Telefunken  Co.,  which  was 
forethadowed  in  the  Reichstag  this  spring,  is  now  complete,  and 
that  the  head  station  of  the  company  is  in  direct  connection  with 
the  Imperial  telegraphic  system.  The  station  is  at  Nauen,  10  miles 
from  Berlin.  The  Reichstag  has  already  voted  funds  tor  the  con- 
struction of  stations  at  Windhoek  (German  South-West  Africa)  and 
at  Togo  CGerman  Gold  Coast),  and  these  stations  will  shortly  be  in 
working  order,  while  a  third  station  in  German  East  Africa  is  to  be 
ready  by  the  end  of  next  year.  By  this  means  the  German 
Government  hopes  to  be  entirely  independent  of  cables. — Standard. 

Imperial  Wireless  System. — Last  week  the  new  agree- 
ment between  Marconi's  Wireless  Telegraph  Co.,  Ltd.,  and  the 
Postmaster-General  for  the  construction  of  a  chain  of  Imperial 
wireless  stations  was  made  public.  It  stated  that  the  execution  of 
the  work  by  the  State  had  been  considered,  but  no  existing  depart- 
ment could  undertake  either  to  erect  or  to  work  the  stations,  and  the 
formation  of  a  special  staff  for  the  puipo<»o  would  involve  delay, 


while,  when  constituted,  the  stafiF  would  have  no  claim  on  the 
assistance  of  any  company  experienced  in  long-di«t»nce  wirelea! 
telegraphy  on  a  commercial  Foale.  The  Treaaury,  therefore,  pre- 
ferred to  place  the  work  of  constrnction  in  the  hands  of  a  contract- 
ing company.  The  consideration  of  urgency  waa  of  prime 
importance,  and  had  been  intensified  by  the  serious  delay  already 
incurred.  Great  importance  was  %|tached  to  the  principle  of  com- 
petition by  public  tender  or  between  contractors  on  an  approved 
list,  when  it  was  possible,  but  in  view  of  the  report  of  Lord 
Parker's  Committee,  to  the  effect  that  the  Marsoni  system  wa«  the 
only  one  capable  with  certainty  of  fulfilling  the  requirement*,  and 
as  the  position  had  not  been  materially  modified  since  that  report 
was  issued,  the  Treasury  authorised  the  reopening  of  negotiation* 
with  that  company. 

There  was  no  doubt  that  the  price  of  materials  had  risen  con- 
siderably since  the  date  of  the  company's  ori^rinal  tender  ;  the  new 
agreemeij *•-,  therefore,  provided  for  the  readjustment  of  the  standard 
price  of  £60,000  per  station,  strictly  in  accordance  with  market 
reports  as  ascertained  and  certified  by  the  Engineerin-Chief  of  the 
Post  Office,  up  to  the  date  of  approval  of  the  new  agreement  by  the 
House  of  Commons.  No  further  change  in  the  standard  price 
would  be  made.  A  general  specification  was  now  scheduled  to  the 
agreement,  and  variations  from  the  specification  would  involve 
variations  in  the  price  per  station.  In  view  of  the  present  conditions 
of  the  money  market,  it  was  provided  that  interest  at  2  per  cent, 
would  be  paid  on  each  third  part  of  the  purchase  money  ;  on  the 
other  hand  the  company  agreed  that  the  Postmaster-General  should 
have  the  right  to  use  the  stations  for  experimental  working  before 
completion  ;  that  he  might  cancel  the  agreement  in  respect  of  the 
stations  in  India.  South  Africa  and  Singapore  at  any  time  before 
their  completion,  subject  to  payment  for  the  actual  work  done,  and 
subject  to  the  Marconi  Co.  being  given  the  opportunity  to  tender 
for  a  continuous  wave  system  on  equal  terms  with  its  competitors ; 
and  that  the  royalty  payment  should  |be  made  in  respect  of  each 
station,  independently  of  the  rest,  so  that  the  royalty  would  be 
modified  if  Marconi  patents  were  dispensed  with  at  any 
station,  provided  that  the  Government  agreed  to  the  iii- 
clusion  of  the  East  African  station  (where  the  companya 
inventions  were  not  patented)  for  royf^lty  on  the  same  terms  as  the 
other  stations.  This  concession  in  respect  of  the  East  African 
station  was  only  made  when  the  company  consented  to  sub-divide 
the  royalty  payments,  as  follows :  4  per  cent,  for  patents  for 
internal  transmitting  apparatus,  and  2  per  cent,  each  in  respect  of 
external  transmitting,  and  internal  and  external  receiving, 
apparatus — enabling  a  proportionate  reduction  of  royalty  to  be 
made  on  discontinuing  the  use  of  any  one  of  these  sections.  The 
retention  of  a  Marconi  patent  at  one  station  does  not  now  affect  the 
royalty  on  the  other  stations  at  all  ;  and  where  it  is  retained,  the 
only  royalty  payable  is  in  respect  of  the  one  section  to  which  it 
belongs. 

The  provision  that  the  Postmaster-General  should  consult  the  com- 
pany before  introducing  patents  or  apparatus  other  than  theirs  has 
been  dropped,  and  the  power  of  the  company  to  inspect  non-Marconi 
installations  at  stations  other  than  those  erected  under  the  agree- 
ment has  been  modified  to  the  satisfaction  of  the  Treasury.  The 
company  no  longer  will  possess  the  exclusive  right  to  erect  long- 
distance stations  for  the  Government  during  the  five  years  from 
the  date  of  the  agreement.  A  time-limit  for  the  construccion  of 
the  work  is  now  provided  for,  with  a  penalty  of  £150  for  each 
month's  delay.  The  speed  of  automatic  workin?  to  be  demon- 
strated is  raised  from  50  to  75  words  per  minute,  except  in  the 
presence  of  temporary  atmospheric  disturbances,  and  provision  is 
made  that  if  the  Government  is  using  a  non- Marconi  patent  at  a 
station  on  terms  arranged  with  its  owners,  the  Marconi  Co.  may 
not,  by  purchasing  it  from  those  owners,  convert  it  into  a  >[arconi 
patent  within  the  meaning  of  the  agreement.  The  agreement  is 
not  to  be  binding  unless  and  until  approved  by  a  resolution  of  the 
House  of  Commons  before  the  end  of  August. 

Reports  by  the  Engineer-in-Chief  of  the  Post  Office  and  the 
Inspector  of  Wireless  Telegraphy  indicate  that,  in  their  opinion,  it 
is  not  desirable  to  invite  tenders  from  either  the  Goldschmidt  or 
the  Poulsen  companies  at  present. 

Further  questions  were  asked  respecting  the  Marconi  patents,  in 
the  House  of  Commons  on  Monday.  In  regard  to  the  validity  and 
registration  of  the  patents  in  various  countries,  Mr.  Samuel 
repeated  that  the  most  careful  inquiries  woaid  be  made  before  any 
royalty  was  paid,  but  he  had  not  yet  decided  on  the  forra  of  in- 
quiry. This  drew  from  a  member  an  expression  of  surprise  that 
the  Postmaster-General  should  have  been  negotiating  for  two  years 
for  the  use  of  oversea  patents  without  consulting  a  competent 
expert  on  the  registration  question  ;  but  Mr.  Samuel  replied  that 
the  matter  was  of  importance  to  the  company,  as,  if  there  were 
no  patent,  there  T"ould  be  no  royalty.  In  regard  to  the  station  in 
British  East  Africa,  Mr.  Samuel  said  that  the  royalty  would  be 
divisible  in  the  same  way  as  for  the  other  stations.  He  was  unable 
to  give  any  reliable  estimate  of  the  amount  involved,  as  it  would 
depend  on  the  quantity  of  traffic  and  the  rates  chargeable  to  the 
public,  which  had  not  yet  been  fixed. 

Italy. — Parliament  has  authorised  the  Minister  of  Posts 
and  Telegraphs  to  spend  a  sum  of  -e2,160,(>00  in  the  constrnction  of 
overhead  and  underground  telephone  lines. 

Japan. — In  connection  with  the  extension  of  the  telephone 
service  in  Japan  within  the  present  year,  it  is  announced  that  the 
funds  at  the  disposal  of  the  authorities  are  so  limited  that  the 
number  of  new  installations  will  not  exceed  20,000.  In  the  smaller 
towns  new  telephone  installations  will,  it  is  believed,  be  suspended 
for  the  time  beingj 
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Post  Office  Eniployt^S. — According  to  the  Times,  a 
ballot  of  the  United  King-doni  Postal  Clerks' Association  (member- 
ship 3  000").  and  the  Postal  Telegraph  Clerks'  Association  (member- 
ship 11,500),  has  resulted  in  a  joint  majority  of  over  10,000  in 
favour  of  the  amalgamation  of  the  tvro  unions. 

Reffiilation      of     Wireless     Coinmunication     in 

Germany. — The  German  Imperial  Post  Office  and  the  Home 
Office  authorities  have  jointly  issued  new  regrulations  in  regard  to 
the  establishment  and  working  of  wireless  stations.  It  is  provided 
that  sanction  for  the  erection  of  a  station  shall  only  be  given 
with  the  reserve  of  revocation  at  any  time.  The  oiBcials  of 
the  Imperial  telegraph  service  and  of  the  navy  and  army  are 
empowered  to  exercise  control  over  the  stations.  The  owner 
of  a  station  is  placed  under  the  obligation  -to  take  care  that  all 
messages  received  are  kept  secret  under  any  circumstances,  and  the 
responsible  officials  are  also  authorised  to  suspend  working 
temporarily.  In  the  case  of  the  reception  of  time  signals,  weather 
news,  &c.,  it  is  stipulated  that  the  apparatus  shall  work  with  the 
prescribed  wave  length  of  1 ,650  metres,  and  any  variation  of  this 
length  by  5  per  cent,  in  an  upward  or  downward  direction  is  to  be 
prevented  by  a  prescribed  safety  apparatus.  Special  instructions 
are  given  for  the  regulation  of  public  communication  between 
German  coast  stations  and  installations  on  ships.  The  latter  have 
to  be  installed  according  to  the  conditions  and  regulations  of  the 
International  Wireless  Telegraphy  Treaty,  and  ships  in  German 
ports  are  onlv  allowed  with  the  consent  of  the  Post  Office  authori- 
ties to  maintain  a  wireless  service  when  in  port.  The  coast  and 
ship  stations  are  placed  under  the  obligation  to  undertake  the 
mutual  exchange  of  messages  withotit  any  regard  to  the  particular 
system  used.  It  is  added  that  the  International  Bureau  of  World 
Telegraphy  of  Berne  is  now  publishing  an  official  map  of  wireless 
stations,  giving  the  nationality,  system  and  the  range  in  each  case. 
Various  wireless  stations  have  been  established  in  Germany  with- 
out legal  permission  having  been  first  obtained.  The  transgressors 
of  the  law  are  now  threatened  with  legal  proceedings  and  the 
demolition  of  their  stations. 

United  States. — The  Attorney-General  has  entered  a 
civil  suit  under  the  Anti-Trust  Law  for  the  dissolution  of  the  tele- 
phone monopoly  alleged  to  be  held  on  the  Pacific  coast  by  the 
American  Telephone  and  Telegraph  Co. 

Uruffuay. — The  Government  has  been  empowered  to  take 
up  a  loan  of  380,000  pesos  for  the  extension  of  the  telegraph  and 
telephone  network,  a  portion  of  the  lines  is  to  be  laid  underground. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  —  Victoria.  —  September  9  th.  Common- 
multiple  switchboard.    See  "  Official  Notices  "  to-day. 

September  16th. — Switchboard,  c.B.  or  automatic  or  semi- 
automatic, at  Collingwood.     See  "Official  Notices"  to-day. 

Queensland. — Brisbane. — September  10th.  Nine  sections  of 
trunk  line  switchboard,  for  the  P.M.G.  See  "Official  Notices" 
to-day. 

Brisbane. — September  24th.  Ironwork,  cast-iron  pipes,  iron 
poles,  galvanised  iron  wire,  for  the  P.M.G.  See  " Official  Notices" 
to-day. 

Canberra. — September  1  st.  Commonwealth  Department  of  Home 
Affairs.  Switcbgear  for  the  power  house  at  Canberra,  the  new 
Federal  Capital  in  New  South  Wales.  (1)  Main  power  house  switch- 
gear  ;  (2)  Diesel  engine  switchgear.  Tenders  to  the  Secretary, 
Department  of  Home  Affairs,  Russell  Street,  Melbourne.  Tenderers 
must  stfete  the  earliest  time  of  delivery.  Deposit  of  1  per  cent. 
A  copy  of  the  specification,  &c.,  together  with  a  blue  print,  may  be 
seen  by  United  Kingdom  manufacturers  at  the  Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  London,  EC. 

Belgium. — Ostexd. — Tenders  will  shortly  be  called  for 
for  the  installation  of  an  electric  sub-station  at  the  Pare  Leopold. 
Particulars  at  the  Hotel  de  Ville,  Ostend. 

Bournemouth. — August  27th.  Reconstruction  of  3  miles 
(single  track)  of  permanent  way  for  the  Corporation  Tramways 
Department.  Mr.  I.  Bulfin,  tramway  manager.  Deposit  for 
specifications,  £2. 

Bradford. — August  30th.  Machinery  and  timber,  for 
the  Corporation  Tramways  Department.  See  "  Official  Notices  " 
to-day. 

BrijSfhouse. — August  9th.  Cable  and  feeder  pillars  for 
the  electricity  department.     See  "Official  Notices"  August  1st. 

Bury.  — August  25th.  One  2,000/3,000-k\v.  turbo- 
alternator,  with  exciter  and  surface  condenser,  for  the  Corporation. 
See  "  Official  Notices"  August  Ist. 

Dublin. — August  20th.  Feed  pump,  cast-iron  tanks, 
pipe  work,  valves,  steam  separators,  boiler  house  shutters,  coal  grab 
and  steel  work,  for  the  Corporation.  See  "Official  Notices" 
August  Ist. 

France. — ITavrk. — Orders  will  shortly  be  placed  for  15 
•lectric  crt.nes  and  the  necessary  transmission  lines  and  accessories. 
FArticulars  of  the  Chambre  du  Commerc  de  Havre. 


Eirypt. — October  31st.  Egyptian  Ministry  of  the  Interior. 
Machinery  and  plant  reiiuired  for  the  installation  of  electric  light 
in  the  town  of  Damanhour  :  (0  generating  plant  and  equipment, 
and  the  liehting  of  the  central  station  ;  and  (2)  the  distributing 
system.  The  offer  may  be  for  the  complete  installation  or  for 
either  section.  Sealed  tenders  to  "  Mons.  le  Directeur  de  la  Section 
des  Municipalit^a  et  Commissions  Locales  au  Ministere  de 
rinterieur,  '  Cairo.  Copies  of  the  cahio-s  drs  cliar<jex  and  plan's  can 
be  seen  at  the  same  address,  or  obtained  there  on  payment  of  200' 
piastries  (£2  Is.),  which  will  not  be  returned.  A  provisional  deposit 
of  2  per  csnt.,  or  a  bank  guarantee  of  10  per  cent,  of  the  value  of 
the  offer  must  accompany  each  tender. — Board  of  Trade  Journal. 

Frinton-on-Sea. — August   12th.      Public  lighting  for 

the  U.D.C.     Mr.  E.  M.  Bate,  surveyor. 

Hastins^S. — August  llth.  Electrical  installation  at 
several  schools  for  the  T.C.  Borough  Electrical  Engineer,  Earl 
Street. 

Kirkcaldy. — August  llth.  Electric  lighting  of  new 
school  at  Pathhead  for  the  Kirkcaldy  and  Dysart  School  Board. 
Mr.  W.  Williamson,  architect,  Royal  Bank  Buildings. 

London, — Royal   Mint. — August   12th.     200  tons  of 

copper  in  ingots.     See  "Official  Notices  "  August  Ist. 

General  Post  Office — September  1st.  Stores  Department. 
(0  Supply  of  Swedit-h,  Norwegian,  Finland  or  Russian  red  fir 
telegraph  poles  ;  (2)  creosoting,  &c.,  telegraph  poles.  G.  Morgan, 
Controller  of  Stores,  17-19,  Bedford  Street,  W.C. 

L.C.C. — August  2.'Sth.  Electrical  installation,  320  lighting 
points,  for  Middle  Row  School,  Kensal  Road,  N.W,  See  "Official 
Notices"  to-day. 

Manchester. — August  12th.  The  South  Manchester 
Board  of  Guardians  invite  tenders  for  the  electric  light  installation 
at  the  new  Nurses'  Home,  West  Didsbury.  Specifications  from 
F.  H.  Overmann,  49,  King  Street,  Manchester,  10s.  6d.  Tenders  to 
David  S.  Bloomfield,  Clerk  to  the  Guardians,  All  Saints',  Manchester, 
before  August  12  th. 

]\orwicli. — August  12th.  One  3,000-KW.  turbo-alternator 
and  surface  condensing  plant ;  rotary  converters  and  e.h.t.  switch- 
gear  for  the  Electricity  Committee,  See  "  Official  Notices " 
July  18th. 

Plymouth. — August  27th.  Steam  turbo-alternator,  con* 
denser,  &c.,  for  the  Corporation.     See  "Official  Notices"  July  25th, 

Puerto  Plata. — The  Government  of  the  Republic  of 
St.  Domingo-have  voted  400,000  pesos  for  the  improvement  of  the 
port,  including  landing  and  loading  cranes  and  the  building  of  a 
generaHng  station.  Particulars  of  the  State  Secretary  for 
Agriculture  and  Traffic  in  Santa  Domingo. 

Shang'hai. — August  26th.  Two  5,000-kw.  steam  turbo- 
alternators,  complete  with  surface-condensing  plant ;  four  water- 
tube  boilers,  with  integral  superheaters,  mechanical  stokers, 
economisers,  &c.,  lor  the  Municipal  Council.  See  "  Official  Notices  " 
July  25th. 

South  Africa. — September  10th.  Public  Works  Depart- 
ment. Three  electric  bed  lifts  for  the  new  hospital  at  Port 
Elizabeth.  Particulars  can  be  seen  at  Board  of  Trade  Com.  Int, 
Dept.  in  London,  or  obtained  from  District  Engineers  of  Public 
Works  Dept.  at  various  places  in  South  Africa. 

Bloemfontein. — August  15th.  Tenders  for  supply  and  equip- 
ment of  electric  tramways  (railless)  within  the  city,  including 
poles,  brackets,  converting  machinery,  switchboard,  and  10  railless 
vehicles.  Plans  and  specifications  on  payment  of  £5  at  the  offices 
of  Messrs.  Davis  &  Soper,  54,  St.  Mary  Axe,  London,  EC.  See 
"  Official  Notices"  July  25th. 

Spain. — August  24th.  Tenders  are  being  invited  by  the 
municipal  authorities  of  Almeria  for  the  concession  for  the  electric 
lighting  of  the  town. 

August  25th. — The  municipal  authorities  of  Elchi  (Province  of 
Alicante)  are  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town. 

Wakefield. — September  1st.  Water-tube  boiler,  super- 
heater, stoker,  steam  turbo-alternator,  condensing  plant,  H.  and  L.T. 
switchgear  for  the  Corporation.    See  "Official  Notices"  August  Ist. 

Wimbledon. — September  1st.  One  1,500-kw.  turbine 
alternator,  condensing  plant,  auxiliaries,  and  20-ton  crane,  for  the 
Corporation.     See  "  Official  Notices  "  to-day.  . 

York. — August  25th.  Coal  for  a  year  from  September 
30th,  for  the  Corporation  electricity  works  (about  10,000  tons, 
either  unscreened  beans,  pea  slack,  rough  slack  or  small  peas). 
Mr.  J,  W.  Hame,  engineer  and  manager,  Clifford  Street. 


CLOSED. 

Bolton. — The  Electricity  Committee  has  accepted  the 
tender  of  the  Electric  Construction  Co.  for  a  booster  in  connection 
with  the  storage  battery  at  the  electricity  works  ;  and  that  of 
Messrs.  Stewarts  &  Lloyds,  Ltd.,  for  steam  and  water  pipes  required 
at  the  proposed  generating  station  at  Back-o'-th'-Bank. 

The  Tramways  Committee  has  accepted  the  tender  of  Walter 
Scott  for  the  supply  of  steel  tramway  rails  and  fishplates  required  in 
connection  with  the  relaying  of  the  tramway  track  in  Manchester 
Road. 

(.Continued  on  page  224.) 


Vol.  7;i.  No.  i,8g:;,  AUGUST  s,i9i:!.j     tiuli  electkical  Rl•:vIE^v. 


219 


AN    ELECTRIC    RAILWAY    IN    THE    FRENCH    PYRENEES. 


By    Dr.    ALFRED    GRADENWITZ. 


The   Villefranche-Iiourg-iMadame   Electric   Railway    is  in- 
tended to  serve  French  Cerdajrne,  and  to  connect  this  dis- 
trict with  the  remaining  line  of  the  Compagnie  des  Chemins 
de  fer  du  Midi.     Its  starting  point  is  at 
the  railway  station  of  Villefranche,  the 
terminus  of  the  Perpignan- Villefranche 
Line,  at  an  altitude  of  427  m.     From 
Villefranche  it  rises  in  the  valley  of  the 
River  Tot,  up  to  the  Perche  defile,  which 
it   crosses  at  an   altitude    of    l,ol»2   m. 
After   then   traversing   some  kilometres 
of  the  Perche  Plateau,    as    far   as   the 
Col  Rigart,  the  railway  descends  rapidly 
into  the  Cerdagne  plain,  terminating  at 
Bourg-Madame,  at  1,143  m.  altitude  and 
some  hundred  metres  distance  from  the 
Spanish  frontier.      It   is  55*96  km.  in 
total  length,  and  comprises  two  distinct 
sections.      The    first   of    these  —  from 
the  starting  point  to  Joncet  ((;'2  km.) 
— was    designed   in    the    first    instance 
with   a   view   to    the  installation   of   a 
standard -gauge  railway,    and    generally 
offers   no   gradient  superior   to    25  per 
mille,    the   minimum  radius    of   curves   ' 
being  300  m.,   whereas  on   the   second 
section      (from      Joncet      to     Bourg  - 
Madame)    are  curves   80  m.   in  radius 
and   gradients  of    C>0   per   mille.     This 
part    of    the    line     comprises    on    the 
eastern    slope    a    number    of    remark- 
able works,  including  the  viaduct  over  the  River  Ti't  at 
18'10  km,,  and  the  rigid  suspension  bridge  on  the  Gisclard 
system,  234  m.  in  span,  at  24'5  km.     The  line  also  comprises 
18  tunnels,  representing  a  total  length  of  some  2,378  m. 
Electric  traction  was  adopted  mainly  for  administrative 


a  masonry  embankment  13  m.  high,  which  raisefi  the  water 
level  of  the  Bouil louse  swamps  to  an  altitude  of  2,009  m. 
The  programme  to  be  provided  for  in  constructiDg  this 


H 


9 


Pelton  TuRniNE  oi-  1,500  h.p. 

reasons,  the  water-power  of  the  Upper  Ti't  being  utilised  in 
a  hydroelectric  power  station  situated  at  Cassagne  at  about 
1,200  m.  altitude.  The  watershed  comprises  the  whole  of 
the  Carlitte  Lake  plateau,  the  water  being  collected  in  a 
storage  reservoir,  13  to  14  million  cubic  m.  in  capacity,  with 


Double-Current  Generator,  of  650—1,000  kw. 

remarkable  railway  comprised  the  running  of  trains  120  tons 

in  total  weight  throughout  the  length  of  the  line  :  moreover, 

provision  had  to  be  made  for  trains  of  equal  weight  to  be 

run  10  minutes  after  each  schedule  train. 

Continuous  current  was  adopted  for  the  operation  of  the 
railway,  a  contact  rail  installed  at  the 
side  being  used  to  distribute  current  to 
the  traction  motors,  on  account  of  the 
considerable  weights  to  be  transported. 
Contracts  for  the  supply  and  installa- 
tion of  the  whole  equipment  were  con- 
cluded with  the  Societt"  Alsacienne  de 
Constructions  Mccaniques,  of  Belfort  and 
^lulhouse. 

The  distribution  system  comprises  five 
sub-stations,  each  of  which,  like  the 
power  station,  supplies  the  contact  line 
with  continuous  current  at  850  volts. 
the  average  distance  between  each  two 
feeding  points  beiog  about  1 1  km. 
The  sub-stations  uie  connected  to  the 
power  house  by  a  20,000-volt  line, 
and  they  all  work  in  parallel  on  the 
contact  rail. 

The  power  house  contains  exclu- 
sively double-current  generators,  which 
supply  as  required  either  S50-volt  con- 
tinuous current  for  directly  feeding  the 
contact  rails,  or  three-phase  current  at 
25  cycles  for  the  feeding  of  the  sub- 
stations (through  the  intermediary  of 
the  high-tension  line).  The  adoption  of 
double-current  generators,  which  is  one 
of  the  most  remarkable  features  of  the 
installation,  allowed  the  first  cost  to  be 

reduced  considerably  by  dispensing  with  the  installation  of 

special  d.c.  generators. 

The  equipment   of   each  of  the  sub-stations  consists  of 

rotary    converters    fed     through    step-down    transformers. 

This  mode  of   distribution  allows  an  automatic  regulation 
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of  the  pressure  tx)  be  readily  effected  at  the  fteding  points  of 
the  contact  rail.  The  generators  and  rotaiy  converters  are 
for  this  purpose  provided  with  an  additional  series  field 
winding,  calcu'ated  with  a  view  to  raising  the  pressure  of 


RoTOH  AND  Nozzle  op  Turbine. 

these  machines  from   800  volts  at  no  load  to  850  volts  at 
full  load. 

The  Cassagne  power  house  is  situated  on  the  River  Tet 
at  an  altitude  of  1,196  m.,  at  24  km.,  and  250  m.  from  the 
railway.     It   comprises,   in    addition   to   an   engine   room. 


Thbee-Phase  Transformer,  650  kw  ,  20,000  Volts,  with 
Cooling  Coil. 

served  by  a  10-ton  travelling  crane,  a  basement  where  the 
hydraulic  distributor  and  the  transformers  are  installed.  Its 
aggregate  capacity  is  0,000  h.p.,  subdivided  into  4  units 
each  of  1,500  h.p.  It  is  designed  for  utilising  a  total  gross 
head  of  about  420  m.,  the  net  bead  being  about  380  m. 


The  water  is  obtained  from  the  River  Tet  by  means  of  an 
intake  connected  to  the  forebay  by  an  open  masonry  conduit 
4,426  m.  in  total  length,  which  passes  through  two  open-air 
settling  tanks.  From  the  forebay  run  four  pressure  con- 
duits, 400  mm.  in  external  diameter,  which  terminate  at  the 
distributor  in  the  power  house  ;  each  of  these  conduits  is 
1,001  m.  in  total  length.  The  distributor,  which  is  made 
of  cast-steel  throughout,  is  situated  in  the  basement,  being 
connected  to  each  of  the  turbines  by  an  ascending  conduit. 
It  is  subdivided  into  two  parts,  which  can  be  isolated  from 
one  another  by  means  of  a  gate  valve  situated  in  the  centre. 
In  each  of  these  two  parts  terminate  two  twin  conduits,  a 
special  gate  valve  allowing  each  conduit  separately  to  be 
isolated  from  the  distributor.  A  gravel  catcher  and  dis- 
charge cock  have  been  provided  to  prevent  pebbles  and  other 
bodies  from  entering  the  distributor.  Protection  against 
hydraulic  shock  is  provided — apart  from  the  pressure  regu- 
lators to  be  described  later — by  six  safety  valves,  connected 
to  each  of  the  four  conduits  and  to  each  of  the  two  halves 
of  the  distributor.  The  ascending  conduit  to  each  of  the 
turbines  contains  two  gate  valves,  controlled  by  hand  and  by 
an  electric  servomotor  respectively. 

The  turbines,  on  the  Pelton  system,  have  been  designed 


Transformer  in  Tank. 

and  constructed  at  the  works  of  the  Soci^te  Alsacienne,  the 
output  of  each  unit  being  1,500  h.p.  at  a  speed  of  375  r.p.m. 
The  blade  rim  is  made  of  special  cast-steel  and  is  provided  with 
bands  to  deal  with  centrifugal  stresses  ;  it  is  bolted  on  a  disk 
constituting  the  nave,  which  allows  any  worn-out  parts  to 
be  readily  replaced.  The  jet  is  obtained  by  a  single  bronze 
nozzle,  the  tongue  of  which  is  directed  vertically  upwards 
and  balanced  hydraulically  by  a  compensating  piston.  On 
leaving  the  turbine  the  water  is  discharged  into  a  suction 
tube  which  terminates  in  a  lower  masonry  compartment 
with  an  outflow  towards  the  River  Tet.  This  arrangement 
allows  the  level  difference  between  the  river  and  the  turbines 
(which  on  account  of  the  configuration  of  the  site  could  not 
be  installed  any  lower)  to  be  fully  utilised. 

The  turbine  shaft  is  of  crucible  steel,  and  is  connected  to 
the  generator  shaft  by  an  elastic  clutch  with  removable 
rubber  buffers.  It  rests  on  two  water-cooled  bearings.  At 
the  opposite  end  the  extension  of  the  shaft  carries  a  cast- 
steel  fly-wheel,  5  tons  in  weight  and  2  m.  in  diameter,  which 
is  partly  supported  by  a  rear  bearing  likewise  provided  with 
water  cooling. 

The  speed  of  each  turbine  is  automatically  controlled  by 
a  patented  self-contained    speed  regulator  on    the  ISIinetti 
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system.  This  oil-preFeure  regulator  mainly  consists  of  an 
oil  tank,  two  single-actinj^  pistons  movin{(  in  cylinders, 
which  are  connected  by  a  rod  actuating,  through  the  inter- 


LOXGITUDIXAL   AND   TRANSVERSE   SECTIONS  OP  PfiLTON   TURBINE  OF    1,500   HP. 


mediary  of  a  regulating  shaft,  the  gate  valve  of  the  turbine, 
two  rotary  high-pressure  oil  pumps,  a  distribution  valve  and 
a  centrifugal  governor.  Each  cylinder  communicates  on  one 
hand  with  the  pressure  pipes  of  one  of  the  pumps,  and,  on 
the  other,  with  one  of  the  dis- 
charge openings  controlled  by  the 
distribution  valve.  During  normal 
working  the  distribution  valve  is 
in  its  central  position,  and  un- 
covers equal  parts  of  the  discharge 
openings  of  the  cylinders,  thus 
allowing  the  oil  supplied  to  the 
cylinder  to  return  to  the  tank 
without  exerting  any  appreciable 
pressure  on  the  pistons.  As  soon 
as,  on  account  of  a  variation  in 
torque,  the  speed  of  the  motor 
tends  to  increase  or  decrease, 
the  distribution  valve  under  the 
action  of  the  centrifugal  governor 
of    the   discharge    openings.      The 


increase  in  pressure.  This  valve,  by  a  simple  manipulation 
of  a  lever,  alsfj  allows  the  two  cylindfrrs  of  the  servomotor 
to  be  connected  together,  thus  interrupting  the  action  of 

the  regnlator,  when- 
ever the  rfignlation  of 
the  tnrbine  is  to  be 
effected  by  hand,  by 
means  of  a  special 
hand  wheel.  A  aafetj 
device  has  been  pro- 
vided to  avoid  racing 
in  the  event  of  an  acci- 
dent to  the  governor. 

This  speed  regulatfjr 
reduces  variations  in 
the  speed  of  the  tar- 
bine  in  the  event  of  an 
abrupt  relief  of  l.!», 
30  or  100  per  cent,  of 
the  total  load,  to  less 
than  -.J  per  cent.,  2  7 
per  cent,  and  10  per 
cent,  of  the  normal 
figures  respectively. 

Each  of  the  turbines 
also  possesses  a  pressure 
regulator,  designed  to  prevent  any  hydraulic  shock  produced  by 
the  very  quick  action  of  the  speed  regulator.  This  apparatus  is 
connected  in  parallel  to  the  ascending  feeding  conduit :  it  is 
controlled  by  the  regulating  shaft  acting  on  the  injector 


Details  of  Expansion  Joint  and  Bonds,  and  Anchoring  Device  of  Contact  Rail. 


closes   one   or   other 
oil    supplied    by    the 
pump  feeding  the  closed  cylinder  being  unable  to  return  to 
the  tank,  then  compels  the  corresponding  piston  to  move, 


20,000-voLT  Transmission  Line. 


thus  I  actuating  the  gate  valve  connected  to  the  piston  shaft. 
As  the  oil  in  normal  working  circulates  practically  under 
no  pressure,  the  energy  absorbed  by  the  pumps  is  negligible. 
A  safety  valve  has  been  provided  to  prevent  any  abnormal 


pump,  and  opens  on  the  feeding  conduit  a  discharge  opening 
which  is  larger  as  the  regulator  works  with  greater  amplitade. 
It  mainly  consists  of  a  cylinder  arranged  at  the  end  of  a 
lever,    mounted    on    and    positively    connected    with    the 

regulating  shaft.  In  this  cylinder 
moves  a  differential  piston  sub- 
mitted on  its  two  faces  to  the 
pressure  of  the  water,  and  pro- 
vided with  a  narrow  opening  which 
connects  the  two  sides  of  the  piston 
with  one  another.  This  piston 
controls  the  opening  and  closing 
of  the  discharge  aperture. 

When  the  action  of  the  speed 
regulator,  for  instance,  tends  to 
reduce  the  admission  of  water,  the 
regulator  shaft  carries  the  cylinder 
and  its  piston  along,  and  the 
latter,  on  acrount  of  the  small 
cross-section  of  the  piston  open- 
ing, only  makes  a  relatively 
small  movement.  The  discharge 
aperture  is  thus  opened,  but  the 
pressure  difference  on  the  two 
sides  of  the  differential  piston 
comes  into  play  immediately, 
returning  the  piston  to  its 
initial  position,  and  closing  again 
the  discharge  aperture  slowly 
enough  to  avoid  any  objectionable 
excess  pressure. 
The  guaranteed  efficiency  of  each  turbine,  inclusive  of 
accessory  apparatus  and  water  leakage,  was  7.')  per  cent. 
Tests  on  delivery  have  shown  the  efficiency  to  be  in  reality 
78  per  cent.,  or  82  per  cent,  for  the  tuibine  alone. 


GiscLARD  Suspension  Bridge. 
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The  electrical  equipment  of  the  power  bouse  comprises 
four  double-current  generators  coupled  by  sleeves  to  the 
water  turbines,  four  step-up  transformers  each  connected  to 


Section  of  Generating  Station. 


speed  as  a  d.c.  generator,  rises  from  800  to  850  volts, 
between  no  load  and  full  load.  Apart  from  the  main  pole- 
pieces,  the  yoke  carries  eight  auxiliary  commutation  poles, 
which  ensure,  with  fixed  brushes,  excellent  commutation 
even  at  the  highest  overloads. 

These  generators  are  calculated  for  a  maximum  heating 
of  45°  C.  above  the  surrounding  temperature  in  continuous 
operation  when  yielding  an  output  of  G'jO  kw.  ;  they  are 
also  to  stand  without  any  abnormal  heating  an  instantaneous 
overload  of  60  per  cent.,  corresponding  to  a  useful  output 
of  more  than  1,000  kw;.  The  efficiency  at  full  continuous- 
current  load  is  93*7  per  cent. 

The  transformers  have,  like  the  corresponding  generators, 
an  output  of  G50  KW'.,  at  25  cycles.  The  primary  wind- 
ings are  designed  for  GOO- volt  six-phase  current,  and  the 
secondary  windings  for  supplying  three-phase  current  at 
20,000  volts,  in  star  connection. 

The  transformers  are  of  the  oil-bath  type  with  water- 
cooling  by  means  of  a  spiral  tube  in  the  upper  part  of 
the  tank.  They  are  calculated  for  a  maximum  rise  of 
temperature  of  50°  C.  above  the  surrounding  atmosphere, 
after  24  hours'  continuous  working  at  full  load.  After  an 
overload  of  25  per  cent,  during  two  consecutive  hours,  the 
rise  iu  temperature  does  not  exceed  GO  C.  Finally,  they  are 
able  without  any  objectionable  beating  to  stand  an  overload 
of  100  per  cent,  during  five  minutes.  Their  efficiency  at 
full  load  is  97'2  per  cent.,  the  pressure  drop  at  full  load 
being  1*4  per  cent,  with  cos  ^  =  1.  Each  of  them  is 
connected  directly  to  the  corresponding  generator  by  cables 
in  which  only  switches  and  fuses  are  inserted  ;  there  are 
thus  no  bus-bars  between  the  generators  and  transformers, 
each  transformer  with  the  corresponding  generator  consti- 
tuting an  indivisible  unit. 

The  switchboard  is  designed  for  controlling,  apart  from 
the  four  generator  sets,  a  system  of  outgoing  850-volt  d.c. 
conductors,  and  two  overhead  lines  at  20,000  volts.  It  is 
subdivided  into  two  separate  parts,  viz.,  on  one  hand  the 
switchboard  proper,  and  on  the  other  the  high-tension 
apparatus  which  is  located  at  the  end  of  the  engine  room  on 


one  of  the  generators,  and,  finally,  an  auxiliary  converter  set 
supplying  the  current  required  for  lighting  and  for  the 
operation  of  the  servomotors  actuating  the  hydraulic  distri- 
bution valves. 

The  double-current  generators  are  of  the  fixed-field 
rotating-armature  type,  and  are  designed  for  a  normal 
output  of  650  KAV,,  in  the  form  either  of  850-volt 
continuous  current  or  600-volt  six-phase  current  at  the 
frequency  of  25  cycles  and  the  speed  of  375  r.p.m.  ;  they 
therefore  have  eight  poles. 

The  drum-wound  armature  is  of  the  ordinary  d.c.  type, 
provided  with  six  bronze  collecting  rings,  each  communi- 
cating with  a  fixed  point  of  the  armature.     The  field  magnet 


Electric  Train,  Villefranche-Bourg-Madame  Railway. 


Interior  op  Driver's  Cab. 


is  made  of  cast-steel  with  laminated  poles,  provided  with  a 
shunt  aiid  a  series  winding,  the  latter  being  so  calculated 
that  the  voltage  of  the  machine,  when  working  at  constant 


a  special  platform.  The  switchboard  proper  comprises  six 
white  marble  panels  mounted  on  metal  frames,  and  installed 
on  a  marble  platform,  situated  0'80   m.  above  'the  floor  of 
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the  enj^ine  room,  so  as  bo  facilitate  saperintendence.  The 
four  central  panels  are  intended  for  the  generator  sets,  and 
the  two  side  panels  are  set  apart  respectively  for  the  D.o. 
line,  and  for  two  20,00()-volt  lines,  together  with  the 
coupling  switches  for  the  machines  working  as  alternators. 
The  D.c.  bus-bars  are  three  in  number,  the  positive  bar  being 
connected  to  the  contact  rail,  and  the  negative  bar  to  earth, 
while  the  third  one  acts  as  a  balancing  bar. 

On  the  D.c.  side,  the  apparatus  of  each  set  comprises  a 
double-pole  hand  switch  mounted  on  the  cables  terminating 
at  the  negative  and  balancing  bars,  and  an  automatic  maxi- 
mum circuit-breaker  with  a  magnetic  blow-out  protecting  the 
generator  against  excessive  overloads. 

On  the  A.c.  side  a  three-pole  oil  switch  is  connected 
between  the  secondary  windings  of  the  step-up  transformers 
and  the  20,000-voIt  bus-bars.  This  switch  is  provided 
with  a  self-acting  releasing  relay  on  two  phases,  so  as  to 
protect  the  set  against  the  consequences  of  a  short-circuit 
between  any  two  phases  :  a  time-lag  relay  allows  the  duration 
of  overload,  after  which  the  releasing  takes  place,  to  be 
adjusted  at  will.  The  circuit-breakers  of  the  generators 
are,  like  those  of  the  outgoing  lines,  situated  in  masonry 
cells  at  the  end  of  the  building.  They  are  controlled  from 
the  switchboard  by  solenoids  which,  like  the  releasing  relays, 
are  fed  with  850-volt  continuous  current,  but  they  are  also 
designed  for  being  operated  directly  by  hand. 

The  apparatus  for  coupling  the  generators  when  working 
as  alternators  comprise  an  Everett  synchroscope,  a  line  volt- 
meter and  a  phase  voltmeter,  all  these  apparatus  being  fed 
by  a  potential  transformer.  On  the  panel  carrying  these 
apparatus  there  are  also  fixed  the  switches  controlling  at  a 
distance  the  oil  switches  of  the  20,000-volb  overhead  line. 
These  circuit-breakers,  which,  like  the  others,  are  placed  in 
cells  at  the  end  of  the  room,  are  provided  with  releasing 
relays  with  time  lag  in  three  phases.  The  20,000-volt 
bus-bars  are  placed  horizontally  on  brackets,  and  take  up  the 
upper  part  of  the  engine  room.  On  the  wall  of  the  latter 
are  a  series  of  vertical  masonry  partitions  forming  cells, 
through  which  the  conductors  connecting  the  oil  switches 
on  the  ground  floor  with  the  bus-bars  pass.  Each  of 
the  cells  contains  a  disconnecting  switch,  and,  wherever 
required,  a  maximum  relay  controlling  the  automatic  release 
of  the  circuit-breaker.  The  apparatus  of  the  two  outgoing 
high-tension  lines  is  installed  on  the  gable  wall  of  the 
building  and  on  two  transverse  walls,  and  comprises,  in  addi- 
tion to  lightning  arresters,  a  section  switch  in  each  phase. 

Protection  against  atmospheric  discharges  is  ensured 
primarily  by  a  continuous-action  water-jet  discharger,  and, 
secondly,  by  a  double  set  of  lightning  arresters  and  self- 
induction  coils.  Care  has  been  taken  to  avoid  any  accidents 
likely  to  result  from  the  casual  contact  of  a  high-tension 
conductor  with  any  metal  framework.  All  frames  or  metal 
parts  situated  in  the  neighbourhood  of  these  conductors 
have  for  this  purpose  been  carefully  earthed. 

Lighting  current  for  the  power  house  is  supplied  by  a 
9-KW.  converter  set  running  at  950  e.p.m.  This  comprises 
an  850-volt  motor  connected  up  to  the  bus-bars  of  the 
switchboard,  and  a  110-volt  d.c.  generator,  which  also 
supplies  the  servomotors  of  the  gate  valves.  Thanks  to  the 
extended  use  of  electric  remote  control,  the  electrician, 
without  leaving  his  post  at  the  switchboard,  is  able  to  start 
or  stop  any  one  of  the  generator  sets. 

The  high-tension  line  connecting  the  power  house  to  each 
of  the  five  sub-stations  follows  almost  throughout  its  course 
the  railway  track,  and  thus  is  about  5.")- 7  km.  in  total 
length.  This  arrangement  simplifies  and  facilitates  the 
supervision  and  upkeep  of  the  line. 

The  overhead  line  is  duplicated  throughout  its  length, 
and  comprises  six  conductors.  It  is  carried  by  pinewood 
poles  impregnated  with  copper  sulphate,  the  maximum 
spans  being  40  m.,  and  the  average  spans  35  m.  The 
insulators  are  mounted  on  two  horizontal  arms,  the 
upper  one  carrying  two  and  the  lower  one  four  insulators. 
The  standard  poles  are  11  m.  in  total  length,  and  are  planted 
in  the  ground  to  a  depth  of  2  m.  Three  crossings  of  the 
River  Tet  as  well  as  that  of  the  Jardo  ravine,  on  account 
of  the  considerable  spans,  necessitated  the  installation  of 
steel  girder  poles  on  concrete  blocks. 

The  high-tension  porcelain  insulators  are  of  the  triple- 
bell  type  and  are  amply  dimensioned.     Before  being  shipped 


they  were  tested  at  a  pressure  of  80,000  volts  in  air  and 
40,000  volts  in  acidulated  water. 

The  most  serious  difficulties  were  encoantered  in  con- 
nection with  the  tunnels.  While  some  of  these  could  be 
readily  passed  over  by  the  overhead  line,  difficnlties  of 
upkeep  in  the  case  of  some  other  tunnels  rendered  the 
installation  of  overhead  lines  practically  impossible.  Such 
tunnels  were  traversed  hy  means  of  armoured  and  lead- 
sheathed  cables  passing  through  their  interior  and  fixed  to 
the  tunnel  vault  by  means  of  clips  eml>edded  in  the  masonry. 
These  cables,  which  were  also  constructed  at  the  works  of 
the  Socicte  Alsacienue,  each  have  three  cores  of  10  sq.  mm. 
cross-section.  Care  was  taken  to  protect  them  against 
excessive  atmospheric  pressures  by  installing  lightning 
arresters  at  the  end  of  each  tunnel.  In  order  to  allow  any 
damaged  section  to  be  rapidly  isolated  from  the  remainder 
and  the  load  to  be  transferred  from  one  line  to  the  other, 
six  section  posts  were  installed,  at  the  Cassagne  power  house 
and  at  each  of  the  five  sub-stations  respectively.  These 
section  posts,  situated  outside  in  the  immediate  neighbour- 
hood of  the  station  buildings,  each  consist  of  a  horizontal 
metal  frame  carried  by  four  poles  at  a  height  of  about 
7'60  m.  above  the  ground.  This  frame  carries,  in  addition 
to  the  insulators,  section  switches  of  the  horn  and  air-gap 
type,  which  are  actuated  from  the  ground  by  means  of  a 
handle  controlling  a  system  of  levers. 

After  the  inauguration  of  the  railway  line,  the  Compagnie 
du  Midi,  for  reasons  independent  of  the  Villefranche-Bourg- 
Madame  Electric  Railway,  were  induced  to  substitute  for 
the  conductors  above  described  between  the  Cassagne  power 
house  and  Yillefranche,  a  doubh  line  constituted  of  six 
aluminium  conductors  (three  of  30  sq.  mm.  and  three  of 
70  sq.  mm.  cross-section  respectively)  carried  on  ferro- 
concrete poles. 

All  five  sub-stations  are  situated  in  the  immediate  neigh- 
bourhood of  the  railway.  Their  electrical  equipment  is 
identical,  and  comprises  duplicate  plants,  each  consisting 
of  a  step-down  transformer  feeding  a  rotary  converter. 
While  their  normal  output  is  GOO  kw.,  each  of  these  sets  is 
able,  during  periods  of  15  minutes  separated  by  intervals  of 
equal  duration,  to  supply  1,000  kw.,  as  well  as  to  stand 
momentary  overloads  of  up  to  1,200  kw. 

The  primaries  of  the  transformers  are  designed  for  a 
pressure  of  20,000  volts,  and  their  secondaries  for  supply- 
ing six-phase  600-volfc  current  to  feed  the  rotary  converters. 
The  design  of  these  transformers  is  very  similar  to  that  of 
the  step-up  transformer  in  the  power  house. 
.  The  rotary  converters  supply  CDutinuous  current  at 
850  volts;  they  have  12  poles,  and  run  at  250  k.p.m. 
They  resemble  the  generators  with  respect  to  their  con- 
structional details,  but  for  the  absence  of  auxiliary  poles, 
which -in  the  present  case  were  not  required  to  ensure  gootl 
commutation  at  all  loads. 

The  contact  line  consists  of  a  rail  of  extra  soft  steel  sup- 
ported on  sandstone  insulators.  This  rail  is  of  the  double- 
headed  type,  and  weighs  39  kg.  per  metre  ;  its  composition 
was  chosen  so  as  to  ensure  an  electrical  resistance  as  low  as 
possible,  the  proportions  of  the  various  impurities  not  exceed- 
ing the  following  figures  : — Carbon,  0*09  per  cent.  ;  silicon, 
0"09  per  cent. ;  sulphur,  0*05  per  cent  ;  phosphorus,  O'OS 
per  cent.  ;  manganese,  0*42  per  cent. 

This  composition  corresponds  to  a  specific  resistance 
practically  equal  to  6'5  .times  that  of  copi^)er. 

The  insulators  each  consist  of  a  rectangular  block  of 
varnithed  sandstone,  slotted  on  the  top  to  receive  the  contact 
rail.  So  far  from  resting  directly  on  the  sleepers  of  the 
railway  track,  these  insulators  are  placed  on  creosoted  pine- 
wood  brackets  plugged  on  the  sleepers,  and  are  thus  able  to 
adjust  themselves  to  suit  the  contact  rail.  The  latter  rests 
on  the  insulator  through  the  intermediary  of  a  tie-plate  of 
anti-friction  metal.-  The  centre  of  the  contact  rail  is 
600  mm.  from  the  inner  edge  of  the  adjoining  rail,  and  the 
upper  edge  of  the  contact  rail  250  mm.  above  the  travelling 
level  of  the  track.  The  contact  rail  was  placed  as  high  as 
possible  in  order  to  reduce  to  some  extent  the  risk  of  break- 
down due  to  snowfalls. 

The  electrical  equipment  of  the  contact  rail  is  completed 
by  section  switches  installed  in  boxes  alongside  of  the  track, 
which  allow  either  part  of  the  station  tracks  or  the  section  of 
the  contact  rail  between  two  neighbouring  stations  to  be 
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isolated  at  will.  The  contact  rail  is  provided  with  a 
series  of  mechanical  arrangements  intended  to  counteract 
the  effects  of  heat  expansion,  which  are  bound  to  occur, 
especially  in  the  upper  parts  of  the  line,  where  variations  in 
temperature  in  the  course  of  a  year  reach  a  total  amplitude 
of  about  70'  C.  The  contact  rail  has,  therefore,  been  sub- 
divided into  a  certain  number  of  sections  which  are  solidly 
anchored  in  the  centre  and  fitted  at  the  ends,  with  sliding 
expansion  joints. 

The  current  return  is  effected  by  the  ^travelling  rails, 
which  are  of  the  Vignoles  type  with  angle  fish-plates, 
weighing  30  kg.  per  m.  The  two  lengths  of  rail  are  con- 
nected together  at  points  100  m.  apart  by  transverse  tinned 
copper  wires.  The  contact  line  is  connected  up  to  the  switch- 
boards of  each  of  the  five  sub-stations  and  the  power-house 
by  an  armoured  lead-covered  cable  500  sq.  mm.  in  cross- 
section. 

The  rolling  stock  comprises  20  two-bogie  motor-cars,  viz., 
10  passenger  motor-cars  and  10  motor-vans,  the  electrical 
equipment  of  all  of  which  is  identical. 

The  passenger  motor-cars  each  contain  between  the  two 
driver's  cabs  a  first-class  compartment  with  eight  seats,  a 
second-class  compartment  with  32  seats  and  a  luggage  com- 
partment. Each  motor-van  contains  only  one  separate 
driver's  cab,  the  other  driver's  stand  being  at  the  opposite 
end  in  the  car  itself.  These  motor-cars  have  been  con- 
structed to  the  order  of  the  Socicte  Alsacienne  at  the 
works  of  Messrs.  Garde  et  Fils  et  Compagnie,  of  Bordeaux. 

The  equipment  of  each  motor-car  comprises  four  traction 
motors  each  of  a  normal  output  of  50-55  h.p.,  driving  the 
axles  through  the  intermediary  of  a  simple  set  of  gears  in 
the  ratio  of  1:4-3.  Each  motor  is  wound  for  375  volts, 
the  two  motors  of  the  same  bogie  being  permanently 
connected  up  in  series  for  a  total  pressure  of  800-H50  volts. 

The  electrical  equipment  is  designed  for  electric  braking 
on  going  down  hill — the  motors  working  as  dynamos  on 
resistances.  The  motor  control  is  on  the  Sprague  multiple- 
unit  system,  each  controller  comprising  three  forward 
positions  and  one  reverse,  as  well  as  three  electric  braking 
positions. 

Heating  is  effected  by  electric  heaters  located  below  the 
passengers'  feet  and  in  the  driver's  cabs  respectively.  Each 
of  the  lighting  circuits  comprises  seven  series  lamps  fed  at  a 
pressure  of  800-850  volts,  and  a  balancing  iron  resistance 
intended  to  ensure  an  approximately  steady  feeding  voltage 
of  the  lamps,  in  spite  of  fluctuations  in  the  voltage  of  the 
mains. 

The  electrical  equipment  allows  the  following  approximate 
speeds  to  be  obtained  on  different  gradients  with  a  total  load 
of  40  tons  per  motor-car  :— On  the  level,  40*4  km.  per  hour  ; 
on  a  gradient  of  25  per  mille,  84  km.  per  hour  ;  on  a  gradient 
of  60  per  mille,  20-21  km.  per  hour.  The  maximum  speed 
authorised  on  gradients  of  less  than  33  per  mille  is  50  km.  per 
hour.  Apart  from  the  motor-cars,  the  rolling  stock  com- 
prises 14  two-bogie  passenger  trailers  and  about  150  two- 
axle  goods  cars  of  various  types. 


CONTRACTS    CLOSED. 


(.Concluded  from  fage  218.) 

Bridlington.— The  T.C.  has  accepted  the  tender  of  Mr. 
W.  B.  Wilson,  of  York,  for  coal  (1,500  to  2,000  tons)  for  the  electri- 
city works. 

Bristol.— The  Docks  Committee  of  the  T.C.  has  accepted 
the  tender  of  Meeers  Johnson  &  Phillips,  Ltd.,  for  electric  cable. 

Burnley. — The  Corporation  Electricity  Committee  has 
accepted  the  tender  of  the  British  Westing-house  Electric  and  Manu- 
facturing Co.  for  turbo-alternator,  rotary  converters,  switchgear 
and  other  work,  at  £12,860.  A  supply  of  cables  has  been  ordered 
from  B.I.  and  Helsby  Cables,  Ltd. 

Canterbury.— The  T.C.  has  accepted  the  tender  of  the 
East  Kent  Colliery  Co.,  Ltd,,  of  Tilmanstonp  Colliery,  for  fine  slack 
coal  for  the  electricity  works,  at  iGs.  per  ton  ;  and  that  of  Messrs. 
Wm  Cory  &  Son  for  Nixon'a  navigation  large  steam  Welsh  coal,  at 
£1  lis.  5d.  per  ton,  and  Rochester  house  coal  screenings  or  Scotch 
washed  singles,  at  198.  lOd,  per  ton.  - 


Cleckheaton. — The  U.D.C.  has  accepted  the  tender  of 
the  Cleckheaton  Colliery  Co.,  Ltd.,  for  1,000  tons  of  coal  for  the 
electricity  works,  and  that  of  Messrs.  W,  H.  Sharp  &  Sons  for 
250  tons. 

Eccles. — The  Public  Lighting  and  Electricity  Committee 

has  accepted  the  following  tenders  :  — 

T'-iuinph  Stoker  Co.— Mcobanical  stokers,  .£423. 
Messrs.  Sugden.— Superheater,  j£85. 

Gillinn'Uam  (Kent). — The  T.C.  has  accepted  the  tender 
of  Messrs.  G.  Gates  &  Son,  of  Frindsbury,  for  extensions  to  the 
engine  room  and  boiler  house  at  the  electricity  works,  at  £1,928. 

Glasgow.— The  T.C.  has  accepted  the  offer  (£1.369)  of 
the  North  British  Lifting  and  Moving  Appliance  Co.,  Ltd.,  for 
16  sets  of  worm-gear  hoists  for  the  abattoirs  at  Moore  Street. 

Halifax. — The  Tramways  and  Electricity  Committee  has 

accepted  the  following  tenders  : — 

B.I.  and  Helsby  Cablrs,  Ltd, -6,000- volt  overhead  three-phase  line,  £1,076. 
Balcke  &  Co.,  Ltd. — Water  coolicg  tower,  £950. 

Lancaster. — The  Borough  Education  Committee  has 
accepted  the  tender  of  Mr.  H.  Renton,  of  Morecambe,  for  the  electric 
light  installation  at  the  Grammar  School,  at  £314. 

The  Tramways  Committee  has  accepted  the  tender  of  the  Electric 
Car  Co.,  of  Preston,  for  two  top-deck  covers  for  tramcars. 

London. — Shoreditch. — The  Guardians  have  accepted 
an  estimate  (£65)  of  the  Hackney  B.C.  for  installing  electric  light 
at  the  Branch  School.     The  wiring  is  to  be  in  screwed  grip  tubing. 

Bekmondset. — The  Board  of  Guardians  received  the  following 
tenders  for  alterations  and  additions  to  the  electric  light  installa- 
tion at  the  Infirmary  : — 

Malcolm  &  Allan,  Ltd £712 

Wm.  Langley 700 

W.  J.  Gray  &  Son        609 

G.  H.  Cathcart  &  Co (10s.  per  point  extra  lights)  545 

A. B.rt.  Electric  Co 545 

W.  Mackie  &  Co 496 

S.  C.  Robson      ..         ..           (12b.  6d.  per  point  extra  lights)  495 

W.  R.  Reynolds,  Ltd (accepted)  449 

Middlesex. — The  County  Council  has  accepted  the  tender 
of  Messrs.  Martyn  &  Co.,  at  £1,960,  for  electric  light  fittings 
required  at  the  new  Guildhall. 

Hfiriield. — Messrs.  A.  Brook  &  Co.  have  secured  the 
contract   for  installing   the  electric   light  at  St.  Paul's  Church, 

Mirfield. 

Paisley.— Messrs.  A.  E.  Holms,  McPhail  &  Co.,  have 
secured  the  contract  for  the  lighting  of  the  Marquis  of  Bute's 
mansion-house  of  Mount  Stuart,  Bute.  The  contract  embraces  a 
complete  lighting  installation  for  the  house,  and  the  provision  of 
power  for  cooking,  heating  and  ventilation.  There  will  be  upwards 
of  2,500  lights  in  the  installation  and  the  mode  of  decoration,  it  is 
stated,  will  be  on  novel  lines.  The  motive  power  for  the  plant, 
though  not  yet  decided  upon,  will,  in  all  probability,  be  suction 
gas  or  Diesel  engines.  It  is  estimated  that  over  two  years  will  be 
occupied  in  completing  the  work. 

PeterborOKffh. — The  T.C.  has  signed  contracts  with 
Messrs.  Willans  &  Robinson,  Ltd.,  for  a  500- Kw.  generator  and 
steam  turbine,  and  Messrs.  F.  Danks,  Ltd.,  of  Oldbury,  for  two 
Lancashire  boilers  for  the  electricity  works. 

Salford. — The  T.C.  has  accepted  the  tender  of  the  Tudor 

Accumulator  Co.  for  welding  about  o50  tramway  rail  joints,  at  .SOs. 
per  joint.     The  following  tenders  have  also  been  accepted  :  — 

Browett,  Lindley  &  Co.,  Ltd.— Fixing  steel  exhaust  pipes  with  special  cast- 
iron  bends;  also  automatic  non-return  valve  to  No.  4  ergine  at  the 
electricity  station,  £130. 

C.  Richards  &  Sons.— Tie  bars  for  tramways,  £177. 

Bayliss,  Jones  &  Bayhss,  Ltd.— Tie  bars  for  tramways,  £205. 

Eight  months'  supplies  : — 

Le  Carbnne.— Motor  carbon  brushes,  £70. 

Sloan  Electrical  Co.— Arc  lamp  carbons,  £50. 

H.  Green  &  Co.  and  General  Electric  Co.,  Ltd.—  E.'ectric  motors, £l,fOO  each. 

Annual  supplies :  — 

Clifton  and  Kersley  Coal  Co.,  Ltd.— 2,000  tons  No.  2  best  washed  slack, 
IQs.  lOd.  and  13s.  8d.  per  ton  according  to  mode  of  delivery;  5,000  tons 
No.  4  washed  nuts,  14s.  and  14s.  lOd. 

A.  Knowles  &  Sons,  Ltd.— 12,000  tons  No.  2  best  washed  slack,  ISs.  lX)d. 
and  14s.  Id. 

Earl  of  Ellesmere.— 7,fC0  tons  No.  2  best  washed  slack,  IBs.  and  ISs.  4d. 

West  Brornwicb. — The  T.C.  has  accepted  the  tender  of 
the  Union  Cable  Co.,  for  cables,  and  renewed  the  contract  for  a  year 
with  the  Aron  Electricity  Meter  Co.,  Ltd.,  for  the  repair  of  Aron 
meters. 

Wliitwood. — A  large  order  for  mining  telephone  apparatus 
has  been  placed  with  Messrs.  Scattergood  &  Johnson,  of  Leeds.  The 
installation  is  to  be  carried  out  by  Mr.  Walter  Robb,  lighting  and 
power  contractor,  of  Wakefield. 

"Willesden. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Crompton  &  Co.,  at  £440,  for  the  renewal  of  the 
D.c.  switchboard  at  the  Salusbury  Road  sub-station,  and  sanctioned 
a  further  expenditure  during  the  current  year. 
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NOTES. 


Proposed  Electrical  UanufactnriniJ:  Ititle  Leatrae. 

— A  correspondent  writew  as  follows  : — "  In  connection  with  theae 
works  we  are  running  a  Miniature  Piifle  Club,  but  at  the  moment 
we  have  not  identified  ourselves  with  any  Leaj^uc.  iSeinjf  an  elec- 
trical firm  (London),  we  should  like  if  possible  to  join  a  Leajfue 
made  up  of  clubs  from  similar  manufacturinpf  firms.  There  is  no 
such  orpanieation,  so  far  as  I  am  aware,  but  as  clubs  are  beinpr 
formed  by  some  other  electrical  manufacturers,  it  occurred  to  lae 
that  the  time  migrht  be  opportune  for  the  formation  of  an  Electrical 
League.  If  you  will  kindly  make  the  supgrestion  in  your  columns, 
we  could  no  doubt  obtain  an  expression  of  opinion  on  the  subject, 
and  in  the  event  of  a  sufficient  number  of  firms  beinfj  interested, 
the  matter  could  be  started  without  delay.  As  an  alternative  sup- 
grestion,  the  Electric  Supply  Companies  Leaj^'ue  may  be  willing:  to 
extend  their  membership  to  a  limited  number  of  clubs  from  manu- 
facturing firms." 

We  need  hardly  say  that  we  hope  that  this  proposal  will  receive 
ample  support.  We  shall  be  pleased  to  forward  to  our  corre- 
spondent any  communications  that  we  may  receive  (addressed 
to  '■  Alpha")  from  those  interested  in  this  subject. 

The  IVew  Delhi. — Our  Indian  correspondent  sends  us 
the  accompanying  map  of  new  Delhi,  which  is  a  reduction  of  the 
one  published  by  the  Delhi  Town  Planning  Committee,  and  is  in- 
teresting as  showing  the  possibilities  of  future  street  lighting. 
The  entire  electrical  work  will,  of  course,  be  in  the  able  hands  of 


Bnited  to  thiB  Hervice,  averages  from  C2  to  TO  lb.  per  H  f  (T;  f  lodun» 
the  necesHary  starting  gear  and  the  main  ihafting  and  p:  i^.). 

Electric  motorri  and  the  neceiwary  control  gear  weigh  av/  •.  i  >2  lb. 
per  H.I'.,  and  leadintj'  particulars  of  modem  lead  accomalaton  are 
compared,  in  the  following  table,  with  thoae  of  Ediaon  cella  : — 


Mr.  J.  S.  Pitkeathly,  C.V.O.,  the  electrical  engineer  to  the  new 
Delhi  Province,  and  it  may  be  taken  for  granted  that  an  electric 
scheme  worthy  of  the  new  capital  will  be  developed  in  due  course. 

American  Power  Plant  Fire.— Our  Chicago  name- 
sake records  that  the  power  station  of  the  Commonwealth  Power 
Co.,  at  Albion,  Mich.,  was  destroyed  by  fire  on  June  30th.  During 
a  severe  storm  a  lightning  stroke  was  conveyed  into  the  building 
from  the  high-tension  lines,  and  fire  was  started  at  the  switches. 
The  machinery  was  damaged  beyond  repair,  and  will  have  to  be 
replaced. 

Educational  l^ote. — The  next  session  of  the  Engineer- 
ing Department  of  Edinburgh  University  opens  on  October  7th, 
and  particulars  are  given  in  our  advertisement  pages  to-day. 

Driving  Systems  for  Submarines. — In  the  course  of  a 

long  paper  dealing  with  the  development  of  submarines  and  submer- 
sibles  and  their  propelling  equipment.  G.  Berling*  deals  with 
several  matters  of  electrical  interest.  Usually,  submarines  are 
driven  on  the  surface  by  oil  engines  which  also,  during  such 
cruising  periods,  drive  dynamos  charging  a  large  battery  of  accumu- 
lators. When  the  vessel  runs  submerged,  the  "dynamos  '  are 
driven  as  motors  from  the  secondary  cells  and  the  oil  engines  are 
shut  down.      The  weight  of  modern   oil  engines  of  type  and  size 
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EdiMm. 


ISb.  6d. 
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400  (average 
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two  years 
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permiBaible 

not  permiMible 

78 

72 
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First  cost  per  H.p.-honr  capacity... 
Life  (dischargee) 

Cleaning  necessary  every... 

One  hour  discharge  

Per  H.i'.-hour  (:ii-hr.  discharges- 
Weight  (lb.)    

Space  o>  cupied  (cb.  ft.) 

Ampere-hour  efficiency  (%) 

Watt-hour  efficiency  (%)... 

Voltage  drop  on  discharge  (%)  ... 

Average  voltage  per  cell  ... 


Normally,  recharging  storage  cells  occupies  from  C  to  10  hour?, 
but,  since  the  vessel  is  bound  to  remain  on  the  surface  daring  the 
charging  period,  it  is  important  that  the  cells  should  be  able  to 
withstand  abnormally  rapid  charging  in  case  of  emergency. 

Owing  to  the  very  heavy  hull  construction  required  to  withstand 
the  hydrostatic  pressure  at  depths  of  l.")0-17O  ft.  Twith  a  factor  of 
safety  o(  2i>,  and  owing  to  the  great  weight  of  the  supplementary 
equipment  rctiuired  to  provide  for  under-water  propulsion  (•'■J  per 
cent,  of  the  total  driving-machinery  weight;,  it  is  impossible  to 
increase  greatly  the  speed  of  a  submarine  by  increasing  its 
tonnage  and  the  h.p.  of  its  surface-driving  equipment.  The  causes 
mentioned  above  must  always  prevent  the  weight  of  the  driving 
machinery  of  a  submarine  being  more  than  a  fraction  as  effective 
(in  point  of  power  and  speed)  as  that  of  the  machinery  in  other 
war  vessels.  It  is  a  noteworthy  fact,  however,  that  only  the 
accumulator-electric  motor  equipment  possesses  a  sufficiently  high 
"  specific  gravity  "  to  enable  the  permissibleweight  of  supplementary 
("submerged")  propelling  machinery  to  be  accommodated  in  the 
space  available.  By  carrying  cylinders  of  compressed  air  or 
oxygen,  it  is  possible  to  use  the  main  oil  engines  for  submerged — 
as  well  as  for  surface — propulsion,  and,  by  the  provision  of  oil-fired 
and  steam-soda  boilers,  it  is  possible  to  use  the  same  steam  engines 
for  surface  and  under-water  cruising,  but  in  all  such  alternative 
systems  it  is  necessary  to  carry  more  or  less  idle  ballast  to  make  up 
the  necessary  total  "submerged  displacement,"  after  all  the  avail- 
able space  has  been  filled  with  the  air  bottles,  soda  boilers  or  other 
supplementary  equipment  required  to  make  possible  the  use  of  the 
main  oil  or  steam  engines  when  the  vessel  is  submerged, 

German  Electrical  Exports. — Although  the  promotion 

by  German  electrical  companies  of  lighting  and  traction  under- 
takings in  other  countries  haa  been  adversely  criticised  at  different 
times  on  the  ground  of  the  withdrawal  of  capital  from  the 
German  market,  it  is  becoming  recognised  that,  apart  from  the 
dividends  received  from  the  foreign  investments,  the  latter  are  also 
the  means  of  bringing  orders  to  the  manufacturing  firms,  as  is 
shown  by  the  continued  expansion  in  the  exports.  During  the  first 
six  months  of  1913,  the  exports  have  been  as  follows,  as  compared 
with  the  corresponding  half-year  in  1912  : — 

1913.  1913. 

Fi-at  half.      First  half. 

Dynamos,  motors,  transformers,  Vc.  ...       £1,321, oOO       £1,1-17,.")00 

Armatures  and  commutators    ...         ...  189,500  148,500 

Secondary  batteries  and  electrodes       ...  122,700  15o,700 

Cables        913.000  542,nCO 

Arc  lamps,  mercury  vapour  lamps,  kc.  70.200  6."),  100 

Searchlights,  kc.            58,100  23.200 

Metal-filament  lamps 980,000  1,113,000 

Carbon-filament  lamps 95.200  80,200 

Telegraph  apparatus      ...         ...         ...  27,500  35,700 

Telephone  apparatus       181,000  128,000 

Safety  and  signalling  apparatus        ...  9\000  92,0«X) 
Wireless  telegraph  &  telephone  apparatus  35,00^>  37,000 
Apparatus   for    lighting,  power   trans- 
mission, .^c 1,261,000  870  000 

Medical  apparatus  

Measuring  apparatus      

Primary  batteries  

Insulating  tubes  ... 


1,261,000 

9;>,000 

5,">o,000 

.^8,000 

72,iK)0 


1913  Jahrbuch  der  Schiffbautechnischen  Gesellschaft. 


98,000 

404,000 

38,000 

60,000 

The  aggregate  value  for  the  first  half  of  1913  is  returned  at 
£6,2;?8,000,  as  contrasted  with  £5.119,0C0in  the  equivalent  j>€riod 
in  1912.  On  the  other  hand,  the  value  of  the  imports  amounted  to 
£311,000  and  £254,000  in  the  same  half-years  respectively. 

Liverpool  and  District  Amateur  Wireless  Asso- 
ciation.— A  meeting  of  this  Association  was  held  on  July  31st, 
when  it  was  announced  that  Prof.  E.  W.  Marchant,  D.Sc..  and  Mr. 
L.  S.  Cohen,  had  both  consented  to  act  as  vice-presidents.  The 
subject  of  "  extreme  "  protection  against  lightning  risks  was  again 
referred  to,  when  it  was  suggested  that  a  double-pole  two-way 
switch  could  be  used  for  the  purpose  of  earthing  both  aerial  and 
also  metal  guy  ropes,  if  thought  necessary.  To-morrow  afternoon 
the  Assocation  is  paying  a  visit  to  the  Formby  power  station  of 
the  L.  &  Y.  Railway,  with  a  view  to  seeing  the  generation  of  elec- 
trical energy  on  a  large  scale,  and  the  feature  of  the  evening  was 
a  full  description  of  the  Liverpool  and  South  port  Electrical  Rail- 
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way,  of  which  Formby  is  the  power  centre.  The  Bubject  was  dealt 
with  by  the  hon.  secretary  and  treasurer — Mr.  Samuel  Frith,  of 
Crosby.  In  the  course  of  his  remarks,  Mr.  Frith  pave  some 
interesting  data,  showing  the  working  conditions  of  the  plant. 

Forjred    Share   Certificates. — A  few  weeks  ago  the 

existence  of  a  number  of  clumsily  forged  share  certificates  of  the 
Socioti-  d'Electricite  de  Paris  was  discovered  in  Paris,  and  an 
investigation  was  at  once  commenced.  Since  then  an  attempt 
has  been  made  to  place  such  certificates  in  circulation 
in  Belgium  through  an  exchange  bureau  at  Brussels,  but  the 
police  were  successful,  it  is  said,  in  arresting:  the  persona.  The 
counterfeit  certificates  are  easily  distinguishable  from  the  genuine 
ones,  as  not  only  the  colour,  to  some  extent,  but  also  the  text  does 
not  agree  with  the  original. 

International    Electrotechnical    Cominission.— A 

meeting  of  the  above  will  be  held  in  Berlin  from  September  Ist  to 
6th  :— 

Special  committees  will  meet  (Monday)  on  nomenclature — rating ; 
(Tuesday)  on  symbols,  prime  movers,  and  rating  (continuation). 
The  official  opening  takes  place  on  Wednesday,  September  3rd. 
Working  sessions  of  the  whole  commission  to  draw  up,  in  definite 
form,  various  resolutions  for  ratification  at  the  plenary  meeting, 
03cupy  Wednesday  afternoon  and  Thursday,  followed  by  the  plenary 
meeting  on  the  Friday. 

The  special  committees  on  nomenclature,  symbols,  rating  of 
electrical  machinery  and  prime  movers,  which  have  been  working 
continuously  since  the  Turin  meeting  of  1911,  are  to  hold  meetings 
in  Berlin  prior  to  those  of  the  full  commission,  in  order  to  have  a 
further  opportunity  of  discussing  the  latest  modifications  to  their 
reports,  suggested  by  the  National  Committees.  The  result  of  these 
meetings  will  be  embodied  in  the  reports,  which,  thus  modified,  will 
be  considered  at  working  sessions  of  the  whole  commission.  When 
agreed  to  in  their  final  form,  they  will  be  submitted  to  the  plenary 
meeting  for  ratification. 

It  is  probable  that  the  honour  of  the  Presidency  of  the  Com- 
mission, which  would  have  been  conferred  on  M.  Mascart,  had  he 
lived,  will  be  offered  to  an  eminent  French  electrical  engineer  by 
the  Council  of  the  Commission  at  its  closing  meeting  on  the 
Friday. 

Parliamentary. — Metropolitan  Electric  Railways 

Bill. — A  Select  Committee  of  the  House  of  Commons  on  July 
30th  passed  the  Bill  promoted  by  the  Metropolitan  Electric  Rail- 
ways for  the  taking  over  and  enlarging  of  the  City  and  South  London 
Railway  Tube  and  for  other  purposes.  The  only  opposition  was  from 
the  L.C.C.,  who  claimed  compensation  in  respect  of  the  subsoil  on 
the  site  of  the  new  railways.     The  Committee  rejected  the  claim. 

Appointments  Vacant. —  Gas  manager  and  electrical 
engineer  for  Malvern  Council  (£H50)  ;  switchboard  attendant  for 
Torquay  (30s.)  ;  chief  inspector  of  telephones  for  the  Government 
of  Ceylon  (£250,  rising  to  £350,  plus  allowance).  See  our  adver- 
tisement pages  to-day. 

Trade  Announcements. — Messes.  Tetley  &  Co.,  of 

Falcon  Works,  Salford,  announce  that  in  order  to  centralise  the 
commercial  side  of  their  business  they  have  removed  their  offices 
to  6,  St.  Mary's  Gate,  Manchester,  to  which  address  all  correspond- 
ence should  be  sent. 

The  Akjiorduct  Manufactueing  Co.,  Ltd.,  announce  that 
they  have  purchased  the  goodwill  and  trade  marks  of  the  Sunbeam 
Lamp  Co.,  Ltd.,  in  liquidation. 

Iron  and  Steel  lostitnte. — The  autumn  meeting  takes 

place  at  Brussels,  from  September  1st  to  4  th,  inclusive.  A  pre- 
liminary list  of  papers  has  been  issued.  It  includes  :  "  The  Electric 
Refining  of  Steel  in  an  Induction  Furnace  of  Special  Type,"  by  Mr. 
Otto  Frick  ;  "The  Crystallising  Properties  of  Electro- Deposited 
Iron,"  by  Dr.  J.  B.  Stead  and  Prof.  H.  C.  H.  Carpenter. 


OUR    PERSONAL    COLUMN. 


The  Editors  invite  electrical  engineers,  whether  conTiected  with  the 
technical  or  the  commercial  side  of  the  profesgion  and  industry ^ 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — Mr.  Herbert  A.  Fleet 

has  resigned  the  position  of  station  superintendent  with  the  York- 
shire Electric  Power  Co.,  which  he  has  held  since  1904,  when  the 
Thornhill  generating  station  was  first  put  into  operation. 

The  salary  of  Mr.  H.  A.  Kell,  assistant  to  the  electrical  engi- 
neer at  Luton  electricity  works,  is  to  be  increased  to  £180  per 
Unnum. 

The  Morley  T.C.  has  appointed  Mr.  Tunntcliffe  as  engineer-in- 
charge  at  the  electricity  works. 

Mb.  F.  p.  Seagee  has  been  appointed  shift  engineer  at  the  Man- 
chester city  generating  stations,  ac  £175  per  annum. 

Mb.  T.  H.  Heritage,  station  engineer  at  the  Grantham  works 
of  the  Urban  Electric  Supply  Co.,  Ltd.,  has,  on  his  marriage,  been 
presented  by  the  staff  with  a  silver  Georgian  teapot. 


Tramway  Officials. — The  Blackburn  General  Purposes 
Committee  has  decided  to  advance  the  salary  of  Mb.  J.  H.  Cowell, 
the  manager  of  the  Corporation  Tramways,  from  £400  to  £500, 
by  four  annual  instalments  of  £25  a  year. 

The  Tramways  Committee  of  the  Rochdale  Corporation  recom- 
mends that  the  salary  of  Mb.  George  Websteb,  who  has  been 
appointed  general  manager,  shall  be  £350  per  year,  rising  by  two 
annual  increments  of  £25  to  £40(»  per  year.  Staff  changes  which 
have  been  made  include  the  following  :— Mb.  F.  Ogden,  to  be  chief 
clerk  ;  Mb.  Richard  Bentley,  to  be  chief  traffic  assistant ;  Mb. 
E.  SiDGWiCK,  to  be  rolling  stock  superintendent  ;  and  Mb.  Geobge 
Philifson,  to  be  overhead  equipment  superintendent. 

The  emplojes  of  the  Rochdale  tramway  department  on  July 
29th  presented  Mb.  J.  S.  D.  Mokfet,  the  retiring  general 
manager,  who  is  taking  charge  of  the  tramway  undertaking  at 
West  Ham.  with  a  silver  double  entree  dish  and  a  silver  hot  water 

The  Aberdeen  Town  Council,  by  18  votes  to  13,  has  decided  to  in- 
crease the  salary  of  Mb.  Pilcheb,  tramway  manager,  from  £400 
to  £450,  and  thereafter  by  annual  instalments  of  £25  to  £500. 

General. — The  Times  states  that  Prof.  Archibald 
Bare,  of  the  Regius  Chair  of  Civil  Engineering  and  Mechanics, 
Glasgow  University,  has  intimated  his  resignation  from 
October  1st. 

On  the  occasion  of  his  marriage.  Me.  Reginald  Edmund 
Bridle  has  been  presented  with  a  canteen  of  cutlery  by  Messrs. 
Elliott  Bros.,  their  staff  and  employes,  and  the  young  lady 
members  of  the  stafif  gave  his  bride,  Mits  B.  C.  Relf,  a  silver  cake 
bafket  and  sugar  basin. 

Mb.  David  M.  Fbasee,  who  has  for  several  years  acted  as 
managing  director  of  Messrs.  Walter  Scott  &  Co.  (Edin.),  Ltd.,  has 
resigned  his  position  in  order  to  take  up  another  appointment  in 
London. 

Mb.  Geobge  Ralph  has  recently  resigned  his  position  as 
general  manager  of  the  Electric  and  Ordnance  Accessories  Co., 
Birmingham,  and  has  joined  the  staff  of  the  British  Thomson- 
Houston  Co.,  Ltd.,  Rugby. 

Obituary. — Mr.  Alfred  Aprs. — "We  regret  to  observe 

from  an  announcement  in  the  7'/?«<'.?  "Deaths"  column  that  Mr. 
Alfred  Apps,  late  of  the  Strand,  London,  passed  away  on  July  31st, 
after  a  few  hours'  illness,  at  the  residence  of  his  son  at  Calne. 
The  deceased  gentlemen,  who  was  74  years  of  age,  was  a  member  of 
the  Institution  of  Electrical  Engineers.  We  believe  an  announce- 
ment to  the  effect  that  Mr.  Apps  was  relinquishing  his  business 
interests  appeared  some  months  ago.  He  was  for  very  many  years 
one  of  the  best  known  London  makers  of  scientific  instruments, 
including  electrical  and  X-ray  apparatus.  Induction-coil  work  wa  _ 
his  chief  speciality. 

Mb.  J.  S.  Jeans. — We  have  to  record  the  death,  which  occurred 
on  Thursday  last  week  at  the  age  of  67  years,  of  Mr.  James  Stephen 
Jeans,  the  owner  and  editor-in-chief  of  the  Iron  and  Coal  Trades' 
Merinv  and  other  papers.  For  some  years  he  acted  as  the  secretary 
of  the  Iron  and  Steel  Institute  and  the  British  Iron  Trade  Associa- 
tion, and  in  the  editing  of  proceedings  and  the  preparation  of 
statistics  respecting  the  industries  represented  by  these  organisa- 
tions he  was  an  expert  and  experienced  authority. 

Pbof.  John  Milne,  F.R.S.— We  learn  with  regret  of  the  death, 
which  occurred  at  his  residence  in  the  Isle  of  Wight  on  Wednesday 
last  week  of  Prof.  J.  Milne,  the  world-renowned  seismologist.  In 
1875,  says  the  Times,  he  was  appointed  to  the  Chair  of  Geology  and 
Mining  in  the  Imperial  College  of  Engineering  at  Tokio,  where  he 
had  as  colleagues  Profs.  Ayrton,  Perry  and  Ewing.  He  returned  to 
England  in  1895,  and  took  up  his  residence  in  the  Isle  of  Wight, 
where  he  commenced  work  upon  his  well-known  observatory.  He 
acted  for  many  years  as  secretary  of  the  Seismological  Committee 
of  the  British  Association.  The  deceased  gentleman  had  been  ill 
only  for  a  few  days.      He  was  62  years  of  age. 

Me.  E.  a.  Sandford. — The  death  occurred  at  Plymouth  on  July 
28th  of  Mr.  Edward  A.  Sandford,  chief  engineer  to  the  Eastern 
Telegraph  Co.,  and  son  of  ild.  T.  G.  Sandford,  J.P.,  of  Gravesend. 
The  deceased,  who  was  only  88  years  of  age,  had  bf  en  invalided 
home,  and  he  expired  as  the  vessel  in  which  he  travelled  arrived  at 
Plymouth. 

Will. — It  is  reported  that  Mr.  Anthony  N.  Brady,  the 

American  tram,  gas  and  electric  power  magnate,  who  died  suddenly 
at  the  Carlton  Hotel  in  London  on  July  22nd  last,  left  estate  esti- 
mated at  $70,000,000, 


NEW    COMPANIES    REGISTERED. 


Stella  Condnit  Co.,  Ltd.  (130.376).  — This  company  was 
regiBtered  on  July  28th,  with  a  capital  of  f  6,000  in  £\  shares,  to  take  over  the 
business  of  conduit  and  tube  manufacturers  earned  on  by  the  Stella  Con- 
duit Co.  at  Bilston,  and  to  carry  on  the  business  of  manufacturers  of  steel 
and  iron  conduits,  tube  and  flange  makers,  manufacturers  of  cycle  and  motor 
component  parts,  &c.  The  subscribers  (with  one  share  each)  are;-R,  A. 
Eaton.  Green  Lanes.  Erdirgtnn.  law  c'erk  ;  D.  J.  Jordan,  68,  Walford  Road, 
Bparkbrook,  Birmingham,  solicitors'  clerk.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  five  ;  the  subscribers  are  to 
appoint  the  first.  Solicitors :  Shakespeare  &  Vernon,  63,  Colmore  Row, 
Birmingham.    Registered  liy  Jordan  &  Sons,  Ltd.,  IK- 117,  Chancery  Lane, 

w.c. 
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Walker,  CInrkson  &  Co.,  Ltd.  (130,40.3).— This  company  was 

registered  on  .Jaly  29tb,  with  a,  capital  of  £S,000  in  8,500  ordinary  ghares  of  £1 
each  and  2,000  founders' BharcH  of  15s.  each,  to  take  over  from  K.  K.T.  ClarkHon, 
F.  H.  Walker  and  the  Reason  Manufacturing  Ca.,  Ltd.,  certain  patent  rights, 
benefltK  and  information  relating  <o  the  manufacture  of  electric  clocks,  and  to 
carry  on  the  buniness  of  minufacturers  of  electric  and  other  clocks,  Ac.  The 
subscribers  (with  one  share  each)  are  :— E.  R.  T.  Clarkson,  28,  LinAy  Margaret 
Road.  Kentish  Town,  N.W..  tutor;  P.  H.  Walker,  28,  I^ady  Margaret  Koad, 
Kentish  Town,  N.W.,  machinist;  H.  P.  Reason.  Bowlah  House,  Houchwick, 
Sussex,  electrical  engineer.  Private  company.  Tbenumber  of  directors  is  not 
to  be  less  than  two  or  more  than  live  ;  the  first  are  K.  K.  T.  Clarkson  and  U.  F. 
Reason:  qualification,  j£50  ;  remuneration  as  fixed  by  the  company.  Registered 
ofUce,  25,  (iranville  Square,  W.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Teneznelan  Telephone  and  Electrical  Appliances  Co.,  Ltd. 

—Particulars  of  i:80,000  debentures,  created  July  8th,  1918,  and  secured  by  trust 
deeds  dated  July,  !i8ih,  isao,  June  !<7th,  1907  and  July  8th,  1913,  filed  pursuant 
to  Hec.  98  (3)  of  the  Companies  (Consolidation)  Act,  19l8:  the  whole  amount 
being  now  issued.  Property  charged  :  The  company's  undertaking  and  all 
property  to  which  it  was,  on  July  8tb,  1913,  entitled,  together  with  the  net 
revenue  arising  therefrom  and  all  riebts  connected  therewith,  ranking  pari 
pasKit  with  the  charge  in  favour  of  the  holders  of  the  existing  issue  of  1st 
mortgage  debentures,  for  .£70,000,  and  entitled  to  the  benefit  of,  but  subject  to 
stipulations  referred  to  in,  above-mentioned  trust  deeds.  Trustees  :  National 
Safe  Deposit  Co.,  Ltd. 

Torquay  Tramways  Co.,  Ltd.— A  memorancium  of  satisfac- 
tion to  the  extent  of  j£600,  on  July  24tb,  1913,  of  charge  dated  March  8th,  1911, 
securing  £60,000,  has  been  filed. 

Manchester  Fibrine  Co.,  Ltd.— Deb.,  (iated  July  8th.  1913,  to 

secure  £200,  charged  on  the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital  (if  any)  subject  to  prior  first  mortgage 
deb.  for  £200.  Holder :  Miss  E.  M.  Hewison,  Winfield,  St.  Qeorge's  Crescent, 
Pendleton,  tjalford. 

Sonth  London  Electric  Supply  Corporation,  Ltd.— Issue  on 

July  15th,  1913,  of  £2,809  debentures,  part  of  a  series  of  which  particulars  have 
already  bean  filed. 

Jackson     Electric     Stove     Co.,     Ltd.— Debenture,     (Jated 

July  23rd,  1913,  to  secure  £500,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Holder  :  E.  W. 
Brighton,  4,  Mitre  Court,  Temple,  E.C. 


CITY    NOTES. 


Manaos  Tramways  and  Light  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  April  30th,  1913,  shows 
that  the  tramway  receipts  amounted  to  £106,148,  and  the  lighting 
to  £44,148,  against  £109,718  and  £35,603  respectively  for  the 
previous  year.  The  result  for  the  year  is  a  surplus  after  meeting 
debenture  interest  and  sinking  fund,  of  £28,107,  which  compares 
with  £16,319  for  the  previous  year.  The  property  has  been  main- 
tained in  first-class  condition.  During  the  year  £21,510  has  been 
spent  on  capital  account,  the  principal  items  being  four  new  cars 
and  certain  additional  track  work.  This  track  work  is  not  yet 
completed.  The  public  lighting  has  been  increased  by  the  addition 
of  40  arc  lamps,  making  385  arc  lamps.  In  the  private  lighting 
section  471  new  customers  have  been  secured,  increasing  the 
number  of  16-c.p.  lamps  by  3,895,  and  making  the  total  number  of 
lamps  now  connected  18,960,  and  the  monthly  receipts  for  sale  of 
power  have  increased  about  100  per  cent.  To  the  balance  of 
£28,107  is  added  £3,328  brought  forward,  making  £31,435.  The 
directors  recommend  that  there  be  transferred  to  the  contingencies 
reserve,  making  a  total  to  the  credit  of  this  account  of  £  IT), 725 
(after  writing  off  an  amount  of  £4,275),  £10,000;  transferred  to 
renewals  reserve,  making  £21,000,  £6,000  ;  dividend  on  £300,000 
ordinary  shares  at  rate  of  £4  per  cent,  per  annum,  £12,000  ;  carry- 
ing forward  £3,435. 


German  Electrical  Companies. 

TJie  Elfihtra.  A.G.,  of  Dresden,  which  is  connected  with  the 
Schuckert  group  and  owns,  manages,  or  is  otherwise  financially 
interested  in,  supply  undertakings  and  tramways,  reports  gross 
profits  of  £33,000  for  1912,  as  compared  with  £45,000  in  the  pre- 
ceding year.  After  placing  £3,800  to  depreciation,  as  against 
£10,000,  and  making  provision  for  other  charges,  the  accounts  show 
net  profits  of  £18,900  as  contrasted  with  £29,400  in  1911.  It  is 
explained  in  the  directors'  report  that  the  profits  were  derived 
almost  exclusively  from  current  business,  whereas  in  1911  the 
accounts  included  large  profits  from  the  sale  of  securities.  The 
dividend  recommended  is  at  the  rate  of  6  per  cent,  on  share  capital 
of  £22,"),0OO,  being  the  same  rate  as  in  1911.  The  loan  debt 
amounts  to  £112,500. 

The  Hochfreqvenz-Masckinen  A. 6.  fUr  Drahtlose  Telegraphle,  of 
Berlin,  which  disposed  of  its  patent  rights  (Goldschmidt)  to  the 
Compagnie  Universelle  de  Telegraphic  et  de  Tolophonie  sans  Fil 
of  Paris  for  £4,000  in  immediate  cash  payment,  £60,000  in  cash  in 
two  instalments  payable  by  April,  1914,  and  50,000  deferred  shares 
in  the  French  company,  reports  net  profits  of  £46,000  for  1912 
after  extinguishing  the  deficit  of  £7.800  brought  forward  from 
1911.  The  profits  have  been  placed  to  a  preliminary  account  until 
a  settlement  of  pending  transactions  takes  place.  According  to 
the  directors'  report,  a  site  for  the  erection  of  a  German  station 
was  obtained  at  Eilvese,   near  Neustadt,  Hanover,  and  the  station 


haH  almost  been  finiiih^i  in  the  preoent  ye*r.  On  the  other  band, 
the  American  Btation  at  Tnckerton,  New  Jersey,  bu  also  made 
progress  towards  completion. 

The  report  for  1912  of  the  Contiwntale  (ie*.  fur  EUktritche  i'n- 
ternekmuniji'n,  of  Siiri-inhprrj  states  that  the  undertakings  in  which 
the  company  ia  interested  yielded  almost  without  exception  more 
favourable  results  than  in  the  preceding  year.  Among  theee  are 
the  suspended  railway  between  Barmen,  Elberfeld  and  Vobwinkel, 
which  produf^ed  a  surplus  of  £3'i,0Co  aa  against  £36,000  in  1911  ; 
the  BergiHch  light  railways  and  various  supply  works  or  tramways 
in  Germany,  Austria,  France.  Italy,  Ace.  After  allocating  £16,000 
to  the  renewal  and  redemption  of  undertakings  under  the  company's 
management,  the  accounts  indicate  net  profits  and  balance  forward 
amounting  to  £99,000  as  comparefl  with  £90,'»00  in  1911.  It  is 
proposed  to  pay  a  dividend  of  '>\  per  cent,  on  the  preference  capital 
of  £1,556,000  as  against  5  per  cent,  in  1911,  but  the  ordinary 
capital  of  £44,000  is  not  yet  entitled  to  participate  in  the  profits.— 


Swiss  Electrical  Companies. 

Tlie  Aluminmvi  Walzwe.rke.  A.G.,  of  Scliajlhavsen,  after  allocating 
£5,400  to  the  reserve  funds,  has  decided  to  pay  7  per  cent,  on  the 
preference  capital  of  £50,000  for  1912,  which  ia  the  first  business 
year. 

'Jhe  Elektrlzitdtg  Geselhchaft  Baden,  of  Badt^n,  in  which  the 
firm  of  Brown-Boveri  ia  interested,  reports  net  profits  of  £5,000 
for  1912,  after  having  applied  £7,600  to  depreciation,  these  com- 
paring with  £4,300  and  £7,000  respectively  in  1911.  It  is  intended 
to  distribute  7  per  cent,  on  the  share  capital  of  £60,000,  aa  against 
6  per  cent,  in  the  preceding  year. 

The  Societe  Franco- Suixse  pour  V Industrie  Electritjue,  of  Genera, 
which  was  formed  in  1898  as  an  investment  and  advance  company 
for  electrical  enterprises,  has  a  share  capital  of  £1,000,ihiO,  and 
loans  amounting  to  £947,oo0.  The  gross  receipt?,  according  to  the 
directors'  report  for  1912,  amounted  to  £lo4,0oij  from  interest. 
dividends,  and  other  investments  as  compared  with  £95,00«»  in 
1911,  and  the  net  profits  were  £56,900  and  £47,400  in  the  two 
years  respectively.  A  dividend  at  the  rpte  of  5  per  cent,  has  been 
declared,  this  contrasting  with  4^  per  cent,  in  1911. 

The  Watt.  A  G.  filr  Elehtrische  Vnternehmumjen,  of  Glaru*, 
which  is  associated  with  the  Zurich  Banks  for  Electrical  Enter- 
prises, reports  that  the  undertakings  in  which  the  company  ia 
financially  interested  made  further  progress  in  1912.  The  net 
receipts,  which  resulted  entirely  from  interest  on  investments,  and 
from  commissions,  amounted  to  £25,000,  aa  compared  with  £23,000 
in  1911  on  a  paid  share  capital  of  .£280,000.  It  is  intended  to  pay 
a  dividend  of  6i  per  cent. — being  the  same  rate  aa  in  I'.ill.  The 
company's  loan  capital  is  precisely  equal  in  amount  to  the  ordinary 
share  capital. 

The  gross  profits  realised  by  Broicn,  Borer i  3^'  Co.,  of  Baden, 
amounted  to  £298,000  in  1912,  as  contrasted  with  £225,000  in  the 
preceding  year.  After  placing  the  sum  of  £60,000  to  the  reserve 
and  depreciation  funds,  as  against  £22,000  in  1911,  the  balance 
permits  of  the  payment  of  a  dividend  of  8  per  cent,  on  the  share 
capital  of  £1,120,000,  this  rate  comparing  with  7  per  cent,  in  1911. 
It  is  now  proposed  to  seek  the  sanction  of  the  shareholders  to  a 
scheme  for  increasing  the  share  capital  to  £1,280,000  at  a  time 
which  the  directors  may  consider  to  be  appropriate  for  tte 
purpose. 

The  Societe  Electro-Metallnrgiqiie  Paul  Girod,  of  Xeuchatel. 
earned  gross  profits  of  £27,900  in  1912,  as  compared  with  £15,000 
in  the  previous  year.  After  placing  £11,700  to  the  account  for 
depreciation,  the  balance  has  been  carried  forward,  so  that  again 
no  dividend  has  been  paid.  It  has  now  been  decided  to  financially 
reorganise  the  company  by  first  reducing  the  share  capital  from 
£480,000  to  £288,000,  and  then  increasing  the  capital  again  to 
£480,000  by  the  emission  of  preference  shares,  the  issue  of  which 
has  been  guaranteed  by  a  financial  syndicate. 


Bristol    Tramways  and    Carriajre  Co.,    Ltd.— The 

directors  have  declared  an  interim  dividend  at  the  rate  of  4  per 
cent,  per  annum  for  the  half-year  ended  June  "v/th. 

Kensinjrton  and  knis:litsbrids::e  Electric  LitrhTlnjr 

Co.j  Ltd. — The  directors  have  declared  an  interim  dividend  on  the 
ordinary  shares  for  the  half-year  ended  June  30th  last  at  the  itite 
of  8  per  cent,  per  annum.     This  is  the  same  rate  as  la?*^  year. 

Tracfion  and  Power  Securities  Co.,  Ltd. — A  petition 

for    confirming  the    reduction    of     capital    from    £2,000,000    to 

£1,829,180  was  presented  to   the  Court   on  July  12th,  and  is  now 

pending.  The  list  of  creditors  is  to  be  made  out  as  for 
October  Ist. 

Japan. — During  the  month  of  June  last  the  capital 
invested  in  new  electrical  companies  in  Japan  was  £40,00^',  while 
£235,000  was  raised  for  the  extension  of  existing  concerns. 

National  Telephone  Co.,  Ltd.— A  meeting  of  holders 

of  third  preference  shares  is  called  for  August  14th  to  consider  the 
recently-delivered  judgment  determining  the  rights  of  holders  of 
stock. 

JKational     Gas     Eng;ine    Co.,     Ltd.— The   directors 

announce  an  interim  dividend  at  the  rate  of  5  per  cent,  per  annum, 
leas  income-tax,  on  preference  shares  and  7 J  per  annum,  less 
income-tax,  on  ordinary  shares  for  the  six  months  ended 
June  30th,  1913. 
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Spanish  and  General  Wireless  Trust,  Ltd, 

The  directors'  report  for  the  year  to  June  30th  last  states  that  the 
issued  capital  is  almost  entirely  represented  by  holdings  of  shares 
in  the  Compania  Nacional  de  Telegrafia  Sin  Hilos,  a  company  in 
Spain  which  has  obtained  the  concession  from  the  Spanish  Govern- 
ment to  construct  and  work  commercially  wireless  telegraph 
stations  in  Spain  and  the  Canary  Islands.  The  development  of  the 
business  of  the  Compania  Nacional  has  not  been  as  rapid  as  had 
been  hoped,  owing  to  certain  diflBculties  which  arose  with  some  of 
the  Spanish  Government  departments.  Those  are  now  in  process 
of  being  adjusted,  and  the  business  should  undergo  important 
developments  during  the  current  year.  Additional  stations  will  be 
brought  into  operation  in  the  course  of  a  month  or  two  which 
should  add  substantially  to  the  company's  business.  In  the  mean- 
time no  revenue  has  accrued  to  this  company  from  its  holdings  in 
shares  in  the  Compania  Nacional,  and  it  is  recommended  that  the 
amount  of  £  1,654  to  the  credit  of  profit  and  loss  account  be  carried 
forward. 

Mr.  Godfrey  Isaacs  presided  at  the  meeting  held  last  Friday  at 
Marconi  House,  W.C.  He  said  that  the  assets  of  the  company 
were  almost  entirely  composed  of  shares  in  the  Compania  Nacional 
de  Telegrafia  sin  Hilos,  and  the  progress  of  that  company  had  not 
been  suflBoiently  rapid  to  produce  any  revenue  to  this  company  in 
the  shape  of  a  dividend.  Under  the  terms  of  the  concession  from 
the  Spanish  Government  a  number  of  stations  had  been  constructed, 
the  first  of  which  were  at  Arnajuez,  near  Madrid,  Barcelona,  S oiler, 
in  the  Balearic  Islands,  Cadiz.  Vigo  and  Las  Palmas  and  Tenerifife, 
in  the  Canary  Islands.  The  business  had  so  far  been  mainly  that 
of  communication  with  ships  at  sea,  the  receipts  from  which  had 
not  been  up  to  expectations.  There  was  already  a  marked  improve- 
ment in  the  station  receipts,  and  the  number  of  messages  month  by 
month  was  increasing.  Likewise  the  installations  on  board  ships. 
The  Portuguese  Parliament  had  recently  passed  a  law  rendering 
wireless  telegraphy  obligatory  on  board  all  vessels  of  a  certain 
denomination,  and  no  doubt  similar  legislation  would  follow  at  an 
early  date  in  Spain,  which  should  add  considerably  to  the  business 
of  the  coast  stations.  During  this  year  a  new  station  had  been 
opened  at  Santander,  and  others  were  approaching  completion  and 
should  be  open  to  service  within  a  couple  of  months.  Considerable 
diflBculty  had  been  encountered  with  the  telegraph  authorities  in 
Madrid,  which  had  given  the  directors  of  the  Compania  Nacional  a 
great  deal  of  trouble  in  connection  with  the  International  Tele- 
graph service.  Under  the  terms  of  the  concession  the  company 
were  clearly  entitled  to  conduct  that  service,  but  this  was  questioned 
by  the  authorities.  They  were  advised,  however,  that  the  matter 
had  now  been  practically  settled.  It  was  hoped  that  ere  long  a 
service  would  be  in  operation  between  Spain  and  this  country,  a 
station  on  each  side  being  ready  to  start  such  a  service  from  the 
moment  the  necessary  authority  on  this  side  could  be  obtained. 
Other  telegraphic  developments  had  been  retarded  owing  to  the 
wars  in  Tripoli  and  Morocco,  When  the  cable  broke  down  between 
Spain  and  the  Canary  Islands  permission  was  obtained  by  the 
Spanish  company  to  conduct  the  telegraph  service,  and  for  some 
months  the  whole  of  the  telegraphic  service  between  Spain  and  the 
Canary  Islands  was  conducted  by  the  Compania  Nacional,  When, 
however,  the  cable  was  repaired,  the  postal  authorities  stopped 
the  service  pending  the  decision  as  to  the  company's  right  to  con- 
duct it.  The  Board  were  given  to  understand  that  this  matter  had 
also  now  been  satisfactorily  settled  and  the  wireless  service  would 
be  permanently  restarted  within  the  next  few  weeks.  Other 
business  which  the  company  had  in  contemplation  had  had  to  be 
deferred  for  the  most  part,  circumstances  having  been  unpropitious. 

Mr.  a.  Marconi  seconded,  and  the  report  was  adopted. 


Lobito,  Beng'uella  and  Catumbella  Electric  Light 
and  Power  Co.,  Ltd. 

The  adjourned  second  ordinary  general  meeting  was  held  on 
Thursday  last  week  at  tha  Cannon  Street  Hotel,  E.C,  Mr,  A.  S, 
Collard  presiding. 

The  Chairman  explained  that  the  meeting  was  adjourned  last 
December  for  the  purpose  of  awaiting  the  arrival  in  England  of 
Mr.  C.  M.  Bamford,  who  was  a  director  and  the  resident  engineer 
at  Lobito,  Since  the  last  meeting  Capt.  Bennett-Dampier,  the 
chairman,  and  two  other  directors  had  retired,  in  order  to  save 
expenses.  He  then  asked  Mr,  Bam  ford  to  give  an  account  of  the 
present  position  of  the  company, 

Mr,  C.  F,  Bampord,  A.M.I.CE.,  said  that  from  the  inception  of 
the  company  they  had  had  a  great  many  difficulties  to  contend 
with.  One  of  the  chief  had  been  the  abnormally  wet  season  during 
the  past  two  years,  which  caused  the  river  to  keep  at  a  high  level 
and  prevented  the  progress  of  the  works  at  the  dam  and  power 
house.  When  he  arrived  at  Lobito,  he  found  that  the  contractors 
had  sublet  the  construction  of  the  dam  and  power  house  to  local 
men,  who  had  no  knowledge  of  that  class  of  work,  and  he  found 
they  were  putting  in  bad  work  and  not  treating  the  native  labour 
fairly.  The  contractors  had  some  difficulty  in  getting  rid  of  those 
men  and  obtaining  fresh  native  labour  after  the  treatment  which 
the  former  natives  had  experienced.  The  shareholders  were  also 
aivare  that  Messrs  Johnson  &  Phillips  stopped  work  at  a  most 
critical  time — when  the  river  was  rising  and  when  all  possible 
labour  was  required  to  remove  the  plant  and  to  protect  the  works. 
Fortunately,  Messrs.  Pedersen,  -Tohnson  &  Brew,  a  most  reliable 
firm  of  local  contractors,  came  to  their  assistance  and  put  their  men 
on  and  saved  the  works.    That  firm  had  continued  the  oonBtruotion 


and  replaced  and  made  good  a  large  amount  of  concrete  work  put 
in  by  the  former  contractors,  and  had  also  completed  the  founda- 
tions for  the  new  large  sluices  and  a  very  substantial  stone  dam  to 
protect  the  uncompleted  works  on  the  north  side  of  the  river.  The 
time  set  down  in  the  concessions  for  the  completion  of  the  whole 
of  the  works  was  very  short — a  period  of  about  eight  months.  It 
had,  therefore,  been  necessary  to  apply  to  the  municipalities  for  an 
extension  of  time,  and  he  was  pleased  to  say  that  he  had  been  able 
to  arrange  that.  Since  March  last,  they  had  supplied  street  lighting 
to  Benguella  and  Catumbella  and  to  Lobito,  and  from  reports  which 
he  had  received  privately  he  had  reason  to  believe  that  the 
public  were  well  satisfied  with  the  light.  A  number  of  private 
consumers  had  also  had  their  buildings  fitted  with  electric  light, 
and  to  hasten  that  work  the  company  last  week  sent  out  another 
wireman.  The  Government  intended  to  supply  ele«tric  light  in 
their  various  buildings  in  Lobito,  Benguella  and  Catumbella,  in- 
cluding the  Palace,  Customs,  Post  Offices,  Courts  and  Hospital,  and 
they  were  now  preparing  plans  and  estimates  for  the  buildings. 
Installations  had  already  been  commenced  in  some  of , the  Govern- 
ment buildings,  and  the  total  requirements  when  completed  would 
amount  to  about  16,0(i0  c.p.  Plana  and  estimates  were  also  being 
prepared  for  installing  the  electric  light  in  the  various 
railway  buildings,  offices  and  workshops  at  Lobito,  To 
complete  a  satisfactory  installation  in  those  buildings  they 
would  require  about  12,000  c.p.  When  those  installations 
were  completed,  including  the  municipal  street  lighting  in  the  three 
towns,  the  total  supply  required  would  amount  to  nearly  50,000  C.p,, 
from  which  a  revenue  of  about  £7,000  per  annum  should  be 
derived.  That  represented  about  l^d.  per  lamp  of  16-c.p,  per 
night.  He  thought  they  would  agree  that  the  price  was  not  high 
for  a  16-c.p.  lamp  to  towns  in  Africa  over  4,800  miles  from 
England.  That  supply  was  quite  apart  from  other  consumers, 
namely,  hotels,  theatres,  clubs,  banks,  merchants'  houses,  private 
buildings,  &c.  For  those  it  was  intended  to  charge  a  higher 
contract  rate  of  about  22d.  per  lamp  of  16-C.P.  per  night.  Before 
he  left,  the  president  of  the  municipalities  approached  him  with 
regard  to  the  company  supplying  power  to  their  town  waterworks. 
When  in  Lisbon,  the  managing  director  of  the  Sociedade  Agricola 
de  Carsequel  informed  him  that  they  would  be  pleased  to  receive 
quotations  from  the  company  for  the  supply  of  electrical  energy 
for  their  irrigation  works  at  Catumbella.  The  present  load  there 
amounted  to  140  h.p.,  and  in  the  near  future  would  be  increased  to 
500  h.p.  That  firm  was  also  putting  down  a  complete  new  sugar 
plant  capable  of  treating  250  tons  of  cane  daily  and  they  also 
intended  putting  down  flour  mills.  Their  property  adjoined 
Catumbella,  and  the  company's  high-tension  line  passed  over  them 
for  a  distance  of  nearly  12  kilometres.  Their  agent  reported  that 
he  could  place  100  h.p.  day  load,  which  he  (Mr,  Bamford)  under- 
stood did  not  include  any  load  required  by  the  railway  company 
for  their  workshops  at  Lobito.  He  also  informed  them  that 
they  had  been  asked  to  transfer  the  Government  telephone  wires 
to  their  poles,  for  which  they  would  pay  the  company  an 
annual  sum  for  maintenance  and  rent.  In  all  proba- 
bility he  believed  that  in  the  near  future  the  company  would 
have  an  offer  of  taking  over  the  whole  telephone  system  in  Lobito, 
Benguella,  and  Catumbella,  which  should  be  a  most  profitable 
business  if  worked  properly. 

There  being  no  questions  asked,  the  Chairman  formally  pro- 
posed the  adoption  of  the  report,  which  was  seconded  by  Mr,  F.  S. 
Kerr  and  carried. 

Subsequently  meetings  of  the  debenture  stockholders  were  held, 
at  which  resolutions  were  passed  authorising  the  directors  to  issue 
a  further  £7,500  in  prior  lien  debentures. 


Continental. — The   French   Cable   Co. — The  report 

of  the  Compagnie  Francaise  des  Cables  Telegraphiques  of  Paris 
states  that  the  traffic  on  the  Trans-Atlantic  line  increased  during 
1912,  but  reductions  in  rates  for  certain  classes  of  messages  had  to 
be  made  in  order  to  meet  foreign  competition.  The  bands  of 
insurgents  destroyed  the  line  in  the  Antilles  and  a  claim  for  an 
indemnity  had  been  lodged  with  the  Dominican  Government.  The 
cable  on  the  line  to  Brazil  and  Guyana  was  frequently  interrupted. 
The  accounts  show  net  profits  of  £17,400,  being  the  same  as  in 
1911.  It  is  stated  that  as  an  agreement  has  at  last  been  reached 
with  the  French  Government  a  dividend  of  5  90  francs  gross  ia 
payable  for  1912,  as  against  6'25  francs  in  the  previous  year. 

The  Russian  Westinghouse  Co, — The  accounts  of  the  Russian 
Westinghouse  Co,,  of  Moscow,  for  1912,  show  net  profits  of  £12,819 
as  compared  with  £12,745  in  the  previous  year.  It  has  been 
decided  to  pay  a  dividend  of  3  per  cent,,  being  the  same  rate  as  in 
1911,  It  is  stated  that  the  company  has  discontinued  its  branch 
at  St,  Petersburg, 

City  of  London   Electric  Lighting  Co.,  Ltd. — The 

directors  announce  the  following  dividends  on  account  of  the  dis- 
tribution for  the  year  ended  December  31st,  1913  :  On  the  prefer- 
ence shares,  6s,  per  share  ;  on  the  ordinary  shares,  6s,  per  share, 
both  subject  to  deduction  of  income-tax  and  payable  on  September 
15th,    Last  year  the  interim  dividend  was  at  the  same  rate. 

City  of  Buenos  Ayres  Tramways  Co.  (1904),  Ltd.— 

The  directors  have  declared  a  dividend  of  Is,  3d.  per  share  (at  the 
rate  of  5  per  cent,  per  annum),  less  income  tax,  for  the  three 
months  ended  June  30  th. 

Jandus   Arc    Lamp    and    Electric  Co.,  Ltd.— The 

directors  recommend  a  dividend  of  15  per  cent.,  carrying  forward 
£2,748. — Financier. 
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Montreal  Light,  Heat  and  Power  Co. 

TiiK  annual  report  to  April  liOth,  1913,  which  was  Hubmitted  at  the 
12th  annual  meeting  held  on  June  4th  shows  that  the  pross  revenue 
was  ;;5,r>o9,r)."i7  and  the  operating  anil  maintenance  expcnscH  were 
$2,328,14(1,  with  a  net  revenue  of  >;:'>,18l,llfi.  lens  fixed  charges 
jil<J3,!»71),  leaving  a  net  incomeof  S^, 717, 137  ;  dividends  pai<l  absorb 
» 1,1 4 7,. ".00  and  dividend  payable  May  15th,  s;J82,o00,  leaving  the 
surplus  from  the  year's  operations  at  ftl,187,137.  From  this  there 
is  appropriated  to  depreciation  renewal  reserve  account  >»or>o,(jOO, 
and  to  officers' and  employes'  pension  fund  si0,0oo,  leaving  to  be 
transferred  to  general  surplus  §t)27, 137.  The  increased  volume  of 
business  done  by  the  company  during  the  year  indicates  the  growth 
of  the  city  and  suburbs  and  is  reflected  in  the  gross  revenue.  The 
net  revenue  and  surplus  earnings  show  substantial  increases  over 
last  year,  and  the  statement  generally  will  be  considered  a  satisfac- 
tory one.  The  surplus  earnings  ■S()27, 137,  added  to  those  from 
previous  years,  brings  the  accrued  surplus  to  .^3,52 1,243.  The  con- 
tinuous growth  of  the  business  adds  emphasis  each  year  to  the 
necessity  of  providing  adequate  reserve  for  depreciation  and 
obsolescence  of  buildings  and  equipment,  and  in  view  of  the  con- 
stantly changing  methods  and  equipment,  the  depreciation  reserve 
must  be  ample  to  take  care  of  these  conditions.  In  the  meantime 
this  and  other  reserves  are  invested  in  revenue-earning  plant,  and 
the  public  is  getting  the  advantage  of  the  use  of  a  large  amount  of 
plant  upon  which  no  dividend  has  to  be  earned.  The  needed 
extensions  in  the  immediate  future  in  both  gas  and  electric  depart- 
ments, in  order  to  meet  the  demand  for  service  consequent 
upon  the  rapid  development  of  the  city  and  suburbs,  will  be  very 
large,  and  in  this  connection  in  the  gas  department  the  company 
has  planned  a  new  manufacturing  station  of  a  capacity  of 
4,0(,>(),000  cb.  ft.  per  diem,  designed  so  that  it  can  be  increased  to 
8,000,000  cb.  ft.  ;  also  an  extension  of  coal  gas  plant  to  its  present 
Elm  station  of  additional  capacity  of  1,250,000  cb.  ft.  per  diem. 
These  works  are  now  under  way,  and  will  be  completed  in  part 
during  the  current  year,  and  partly  during  next  year.  The  new 
district  gas-holder,  now  under  construction  in  the  Xorth-West 
section  of  the  city,  will  be  ready  for  operation  in  the  autumn,  and 
when  started  will  facilitate  the  distribution  of  gas  in  that  section. 

In  the  electric  department  the  directors,  during  the  year, 
entered  into  a  long  term  favourable  contract  with  the  Cedars 
Rapids  Manufacturing  and  Power  Co.,  for  the  supply  of  60,000  h.p. 
from  their  Cedars  development,  to  be  taken  as  and  when  required, 
and  in  virtue  of  the  agreement  it  is  incumbent  upon  this  company 
to  transmit  the  power  to  Montreal.  For  this  purpose  a  steel  tower 
transmission  line  will  be  constructed,  and  the  work,  which  is 
already  in  hand,  will  be  completed  simultaneously  with  the  Cedars 
development.  Consequent  upon  the  acquisition  of  additional 
hydraulic  power  from  the  Cedars  Rapids  Co.  as  intimated,  and  with 
a  view  to  maintaining  a  definite  ratio  between  steam  reserve  and 
hydraulic  power,  the  company  has  planned  a  new  central  auxiliary 
steam  station  of  a  capacity  of  25,000  h.p.  (with  provision  for  an 
ultimate  capacity  of  50,000  h.p.)  to  safeguard  the  company  and  its 
customers  against  possible  interruptions  and  variations  affecting 
its  hydraulic  supply.  This  station  it  is  expected  will  be  ready  for 
operation  in  October  of  the  present  year.  To  afford  its  customers 
better  convenience,  and  to  facilitate  the  handling  of  the  company's 
business,  the  directors  acquired  additional  land  adjoining  the 
present  power  building,  and  have  arranged  for  the  construction 
of  a  ten-story  annexe  for  office  purposes.  The  construction  of  same 
is  at  present  under  way,  and  it  is  expected  will  be  completed  for 
occupation  May  1st,  1914.  There  will  also  be  the  usual  large  ex- 
tensions necessary  to  both  the  gas  and  electric  distributing  systems 
to  meet  the  constantly  increasing  demand  for  service  in  the  newer 
sections  of  the  city  and  suburbs. 

In  view  of  the  extensive  works  and  additions  under  way  and  in 
contemplation,  it  will  be  necessary  to  raise  new  capital,  and  the 
directors  have  passed  a  by-law  authorising  an  increase  in  the 
capital  stock  of  $5,000,000.  Only  a  proportion  of  the  additional 
capital  will  be  required  for  the  time  being. 

The  directors  have  just  announced  a  further  reduction  in  gas  and 
electric  rates,  effective  from  July,  1913,  meter  readings.  The  con- 
cession in  the  gas  rate  is  equal  to  over  5  per  cent.,  and  in  the  rate 
for  incandescent  electric  over  9  per  cent.  It  is  expected,  as  here- 
tofore, that  additional  business  will  compensate  the  resultant  loss 
in  revenue.  The  properties  and  plants  of  the  company  and  its 
various  subsidiary  companies  have  been  maintained  in  the  same 
high  state  of  efficiency  as  heretofore,  as  evidence  of  which  there 
was  expended  during  the  year  on  maintenance  account,  #438,367, 
which,  with  the  appropriation  for  depreciation  renewal  reserve  as 
noted,  represents  a  total  expenditure  and  provision  in  this  con- 
nection of  upwards  of  $988,368. 


Kal^oorlie  Electric  Tramways,  Ltd. 

The  directors'  report  for  the  year  ended  December  Slst,  1912, 
shows  that  the  gross  receipts  amounted  to  £37,917  against  £41,472 
for  the  previous  year,  while  the  net  profits  earned  were  £10,099  as 
compared  with  £14,250  for  1911.  The  directors  regret  to  have  to 
report  the  continued  decrease  in  traffic  receipts,  owing  to  a  con- 
tinuance of  the  depressed  conditions  of  business  which  have  un- 
fortunately existed  in  Kalgoorlie  for  some  years.  Although  many 
of  the  large  mines  are  showing  good  developments  at  depth,  which 
must  add  considerably  to  the  life  of  the  mines  in  question,  yet  these 
discoveries  have  had  no  immediate  effect  on  the  prosperity  of  the 
distriot.  The  report  contains  a  comparative  statement  from  the 
company's  attorney  showing  the  decrease  in  the  output  of  gold 
from  the  mines,  the  decrease  in  the  number  of  men  employed  and  the 
deorease  in  profits  per  ton.    The  general  labour  agitation  which  has 


prevailed  at  Kalgoorlie  La  alao  a  factor  agtkioftt  the  earning  capacity 
of  the  tramway.  During  the  current  year  the  company  has  bad  to 
defend  itself  in  the  Arbitration  Court  against  an  action  bj  ita 
workmen  for  improved  wages  and  conditionB  ;  the  actual  award 
is  not  yet  known,  but  it  is  anticipated  that  it  will  when  given, 
be  an  increased  burden  on  the  company.  The  board  refrret  that 
they  were  compelled  to  suspend  the  payment  of  interest  on  the 
"  B  "  debenture  stock  since  June  30tb.  1'j12.  The  engineer  reports 
as  follows  :  — 

Oi'KRATioN.— DuriDK  the  year  the  can  travelled  619,170  milea  m  •Kainil 
C2I,0S(;  car-miles  in  1911,  and  carried  2  489,833  paaaengers  aa  acainat  a.6IM,Ba8  la 
1911.  The  eaminge  per  ctr-mile  in  1912  were  14-«5d.  a*  a«aiiut  IS-OM.  is  1911, 
with  an  expense  of  lO'OVd.  per  car-mile  in  1912  as  against  d'VTd.  io  1911.  Ttaa 
expenses  per  cent,  ol  eamiogd  in  1912  were  6^-71  as  against  G2  39  per  cent. 
in  1911. 

Power  Buiply. — The  number  of  units  chari^ed  by  the  Power  Co.  in  ini 
was  703,189  a'8,057  188.  Ud  )  as  against  «V42.292  [£l,irj  7b.  Id.)  In  1911. 

RoLLi.so  Stock  ahd  Eqi'ij-mznt  ^Wilh  due  regard  to  efficiency  and  economy, 
the  wliole  of  the  company's  rolling  stock,  plant,  tracks  and  overhead  lisea 
have  been  well  maintained  during  the  year. 

A  further  amount  of  £6,191  of  "  A  "  debenture  stock  has  been 
redeemed  in  respect  of  the  year  under  review,  and  during  the 
current  year  an  additional  sum  of  £6,598  has  also  been  bought  for 
redemption,  thus  reducing  the  stock  outstanding  to  £56,780. 
The  board  record  their  appreciation  of  the  work  done  by  the  staff 
in  Western  Australia  during  the  year,  and  especially  to  Mr.  Stanley 
for  the  way  in  which  he  has  conducted  the  case  on  behalf  of  the 
company  before  the  Arbitration  Court,  for  the  extra  work  done, 
and  for  the  manner  in  which  he  has  surmounted  many  ditticultiea. 


The  ninth  annual  meeting  was  held  on  Friday  last  at  the  London 
Chamber  of  Commerce,  Cannon  Street.  E.G.,  Mr.  Allen  H.  P. 
Stoneham  presiding. 

In  proposing  the  adoption  of  'the  above  report,  the  CHAiRiiAjf 
said  he  was  sorry  to  say  that  the  accounts  were  not  so  satisfactory 
as  they  could  wish,  owing,  in  a  great  measure,  to  the  depreeeed 
state  of  business  in  Kalgoorlie  and  the  fewer  men  employed  in  the 
mines.  Alongside  that  they  had  to  face  the  fact  that  the  com- 
pany's employes  were  receiving  higher  wages  than  was  the  case  a 
few  years  ago,  and  although  the  traffic  receipts  had  decreased,  the 
expenses  had  gone  up.  Their  manner,  Mr.  Stanley,  did  all  he 
could  to  keep  the  expenses  down,  and  he  had  had  a  very  arduous 
time  this  last  year,  as  the  arbitration  with  the  men  had  been  a  very 
hard  proposition  to  deal  with.  They  had  to  combat  the  men  at 
every  point,  and  Mr.  Stanley  made  a  most  strenuous  fight  :  being 
complimented  both  by  his  opponents  and  th^  judge  on  the  fight  he 
put  up.  In  addition  to  their  other  troubles,  they  had  had  to  con- 
tend with  meter  troubles.  As  the  shareholders  were  aware,  they 
obtained  their  current  for  working  the  tramway  from  the  Kalgoorlie 
Power  Co.,  and  it  was  paid  for  on  a  meter  rent.  They 
had  always  had  two  meters — one  to  check  each  other,  and  for 
some  years  the  meters  agreed.  Some  five  months  ago 
there  was  a  tremendous  storm  in  Kalgoorlie,  which  damaged  their 
posts  and  blew  down  part  of  the  power  works,  and  the  meters 
began  jumping  about  in  an  extraordinary  way,  and  they  had  never 
agreed  since.  They  would  not  have  minded  if  they  had  registered 
less,  but,  unfortunately,  they  registered  more — alarmingly  moreu 
They  had  called  in  various  experts  to  calibrate  the  meters  and 
overhaul  them,  and  at  last  they  had  got  them  to  agree  within  a 
very  small  fraction,  and  he  believed  that  from  now  their  consump- 
tion of  electricity  would  be  considerably  less  costly  than  it  had 
been.  He  believed  that  for  some  months  past  the  meters  had  been 
reading  wrongly  to  the  detriment  of  the  company,  with  the  result 
that  they  had  been  paying  a  good  deal  more  for  electricity  than 
they  ought  to.  They  still  had  a  dispute  with  the  power  company 
as  to  £300  or  iliOO,  which  they  had  gone  to  arbitration  upon. 
Their  traffics  had  been  affected,  because  not  only  were  there 
between  4,000  and  5,000  fewer  men  working  in  the  mines,  but  there 
was  now  a  much  larger  proportion  of  single  men  employed  there. 
They  had  great  hopes  that  the  commencement  of  the  Trans- 
Continental  Railway  would  have  helped  them  materially.  That 
work  had  been  begun,  but  in  a  very  half-hearted  fashion,  and,  so 
far,  it  had  not  benefited  Kalgoorlie.  He  hoped  that  the  wave  for 
nationali!*ing  nearly  everything  in  Australia  would  reach  Kalgoorlie, 
and  that  the  Government  would  purchase  their  tramways,  as  they  had 
those  of  Perth.  There  had  heen jnnirptirlers  on  the  matter,  but  nothing 
definite  had  come  from  them.  The  shareholders  might  be  sure 
that  if  the  board  got  a  decent  offer  they  \»ould  recommend  it  to 
them  for  their  acceptance. 

Mr.  C.  C.  Bakek  seconded  the  motion. 

Replying  to  questions,  the  Chairman  said  the  board  were  quite 
alive  to  the  desirability  of  reducing  expenses  wherever  possible. 
As  to  reducing  their  fees,  he  would  point  out  that  some  two  years 
ago  the  directors'  fees  were  considerably  reduced,  and  there  was 
much  more  anxiety  and  work  in  managing  a  company  that  was  not 
paying  than  there  was  in  looking  after  a  flourishing  concern. 

The  report  was  adopted. 


Perth  Electric  TramwaTS,  Ltd. — At  an  extrordinary 

general  meeting  held  on  Friday  last,  the  resolution  already  passed 
for  winding  up  the  company,  was  confirmed.  Messrs.  C.  Wren  and 
F.  Holyfield,  of  30  and  31,  St.  Swithin's  Lane,  B.C.,  were  appointed 
liquidators.  The  chairman,  Mr.  0.  Wethered,  said  that  there  waS 
an  excellent  prospect  of  a  distribution  of  £1  a  share  being  made 
within  10  or  14  days. 

Mather  and  Piatt,  Ltd.— Accordicg  to  the  Times,  an 

interim  dividend  on  the  ordinary  shares  of  5  per  cent.,  free  of  tax, 
for  the  half-year  ended  June  30th,  being  at  the  rate  of  10  per  cent, 
per  annum,  ia  annormoedi 
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An^rlo-Boliennan    Industry,   Ltd. 

At  the  statutory  meeting  of  the  Anplo-Bohemian  Industry,  Ltd., 
held  on  July  14th  in  London,  Lord  Teynham  said  (according  to  a 
report  supplied  to  the  Fhianrinl  Acu:^)  the  company's  chief  occupa- 
tion had  been  to  make  ready  for  the  construction  of  the  plant 
which  was  to  supply  the  South  Bohemian  towns  and  districts  and 
industries  with  electrical  energy.  Some  37  towns  and  districts 
have  formed  a  confederation  for  the  purpose  of  taking  their  supply 
of  electrical  energy  from  the  company's  works  at  Netolitz,  and  a 
committee  had  been  appointed  to  deal  with  the  matter,  consisting 
of  the  mayor  of  the  royal  town  of  Pieek,  several  Members  of 
Parliament,  district  deputies,  large  landowners,  and  members  of  the 
Board  of  Trade  of  Prague,  Pilsen  and  other  places.  The  technical 
preparatory  work  would  be  done  without  further  delay  by  the 
Government  Board  of  Bohemia.  When  the  scheme  was  complete, 
this  company  would  possess  a  valuable  monopoly,  as  no  power 
station  would  be  admitted  in  South  Bohemia,  except  the  one 
belonging  to  this  company  at  Netolitz.  The  County  Council  of 
Bohemia  had  worked  out  a  general  project  for  the  supply  of  elec- 
tricity to  the  various  districts  in  the  whole  country.  In  each 
district  only  one  monopoly  was  to  be  given  for  the  supply  of  elec- 
tricity. The  connection  and  division  of  the  various  towns  and 
localities  were  in  the  hands  of  the  County  Council,  but  works  might 
be  constructed  by  third  parties  under  a  guarantee  as  to  capital, 
interest,  and  amortisation.  The  contract  for  the  supply  of  elec- 
tricity by  the  Anglo-Bohemian  Industry,  Ltd.,  had  been  granted 
by  the  South  Bohemian  districts,  and  preliminary  contracts  had 
been  signed  by  the  County  Council,  and  had  now  only  to  be 
formally  confirmed  by  the  Government,  which  confirmation  would 
be  givtn  before  the  end  of  the  month.  In  addition  to  the  towns 
and  districts  mentioned,  important  negotiations  had  been  opened 
with  industrial  concerns,  including  large  paper  mills  and  a  brewery 
at  Budweis,  and  a  preliminary  contract  had  been  concluded  with 
his  Excellency  Prince  Schwarzenberg,  by  which  his  breweries  and 
other  industries  and  properties  had  agreed  to  take  and  pay  for  at 
least  40U  kw.  and  2,000,000  KW.-hours  per  year  at  a  minimum  price 
of  120  kronen  per  kw.,  and  7  heller  for  each  KW.-honr.  The  con- 
struction of  the  electric  power  stations  had  been  decided  upon  by 
three  installations,  and  in  consequence  the  estimates  made  for  the 
working  expense  had  been  made  on  the  basis  of  each  separate 
construction  refpectively  on  each  increase  of  the  plant.  The  first 
construction  would  be  finished  within  15  months,  the  second  daring 
1916,  and  the  third  in  1918.  The  managing  director  estimated 
the  net  profits  from  the  contracts  already  entered  into  at  about 
£30,000. 


Kew  Companies  in  1913. — The  Investors'  Guardian 
in  the  course  of  its  summary  of  company  regiptrations  for  the  first 
half  of  1913,  says  :  "Notwithstanding  the  decrease  of  18  millions 
in  the  aggregate  capitalisation  of  the  companies  registered  during 
the  last  six  months,  there  are  some  notable  individual  exceptions. 
In  the  capitalisation  of  electrical  companies,  £4,498,787,  there  is  a 
gain  of  about  £2,800,000  ;  in  chemical  and  medical,  £3,398,122,  a 
gain  of  £2,500,000,  to  which  the  Nitrogen  Products  and  Carbide  Co. 
contributes  £2,000,000  ;  in  textile  manufacturing,  £5,945,850,  a 
gain  of  £2,000,000,  more  than  accounted  for  by  the  huge  Courtauld 
registration  of  £2,500,000  ;  in  railways  and  tramways,  £2  459,007, 
a  gain  of  £1,300,000  ;  in  coal  and  fuel,  £3,969,508,  an  increase  of 
£1,200,000,  more  than  accounted  for  by  the  Consolidated  Cambrian 
registration  of  £2,000,000.  The  motor,  cycle,  'bus  and  car  figures, 
£4,783,460,  an  increase  of  £800,000,  proclaims  the  activity  and  wide 
diffusion  of  the  motor-'bus  and  of  the  motor-car.  Pottery  and 
earthenware,  £1,035,330,  compare  favourably  with  £225,500  ; 
theatres  and  amusements,  £2,561,824,  as  against  £1,279,750,  testify 
largely  to  the  great  vogue  of  the  cinematograph,  and  the  formation 
of  the  numerous  companies  for  its  display.  The  water  registra- 
tions are  £341, OCO,  as  against  £208,500.  Amongst  the  principal 
decreases  are  finance  registrations,  from  £9,987,437  to  £6,281  860 
and  timber,  from  £2,547,753  to  £988,404." 

Northampton  Electric  Lig-ht  and  Power  Co.,  Ltd. 

— The  directors  have  declared  an  interim  dividend  at  the  rate  of 
5  per  cent,  per  annum  (6d.  per  share),  less  income-tax,  on  the 
ordinary  shares  for  the  half-year  ended  June  30th. 


STOCKS    AND    SHARES. 

Tuesday  Evening, 

The  Stock  Exchang'e  returned  from  its  Bank  Holiday  week-end  in 
a  cheerful  frame  of  mind.  Parenthetically,  and  more  literally,  it 
ought  to  be  said  that  about  half  the  Stock  Exchange  returned,  the 
other  half  keeping  holiday,  which  the  cynical  declare  means 
losing  less  money  than  is  involved  in  coming  to  town.  The  general 
outlook,  however,  is  not  at  all  bad. 

One  of  the  most  healthy  signs  to  be  discerned  at  preeent  is  the 
steady  way  in  which  industrial  stocks  and  shares  of  all  kinds  are 
moving  up.  Advances  have  occurred  since  we  last  wrote  in  such 
sections  as  those  for  Iron  and  Steel  shares,  Electric  Lighting  issues. 
Telegraph  and  Telephone  descriptions.  Brewery  stocks,  and  the 
like.  Notwithstanding  the  holiday  atmosphere,  the  investor  is 
certainly  more  willing  at  the  present  time  to  utilise  his  money  in 
stocks  and  sh'aies  than  has  been  the  case  for  some  time  past ;  and 


a  quiet  improvement  in  the  price  of  Consols  came  as  a  usefol 
stimulus  to  markets  as  a  whole. 

The  batch  of  dividends  declared  by  the  Home  Railway  Com- 
panies must  be  considered  quite  satisfactory,  and  the  early  dis- 
appointment caused  by  the  first  declarations  has  been  wiped  out 
by  subsequent  results.  No  doubt  the  Home  Railway  market  would 
have  responded  with  greater  alacrity  than  it  has  done,  were  it  not 
for  the  absence  of  the  half-yearly  statements  and  meetings,  refer- 
ence to  which  has  already  been  made  in  these  columns.  People  are 
averse  from  buying  stocks  and  shares  in  companies,  the  progress  of 
which  is  only  to  be  made  public— except  through  the  medium  of 
weekly  trafiic  returns— once  a  year.  Barring  labour  troubles, 
however,  there  ought  to  be  a  good  time  in  store  for  the  Home 
Railways  through  the  next  six  months  ;  and  towards  the  end  of 
the  autumn  it  is  conceivable  enough  that  there  may  be  a  boomlet 
on  the  strength  of  the  anticipated  dividends  for  the  full  year. 

Metropolitans,  er  their  little  dividend  of  15s,,  are  practically 
unaltered  at  45.  In  the  Central  London  group  the  Ordinary  and 
Preferred,  both  non-assented,  were  quoted  ex  dividend,  allowing 
for  which  there  is  virtually  no  change  in  quotations.  Districts 
remain  about  33,  but  Underground  Electrics  are  J  better  as 
regards  the  £10  shares.  The  shilling  shares  have  begun  to  harden, 
and  both  Debentures  show  rises.  A  feature  of  the  week  has  been 
a  recovery  of  five  points  in  London  United  Tramways  4  per  cent. 
Debenture,  restoring  the  quotation  to  61,  and  so  wiping  out  most 
of  the  loss  sustained  in  July.  London  and  Suburban  Ordinary  and 
Preference  shares,  however,  have  both  given  way,  the  price  being 
7s.  6d.  and  123.  6d.  respectively  ;  while  the  Debenture  stock  remains 
at  the  very  wide  price  of  65-75. 

Dividend  declarations  in  the  English  Electricity  Supply  group 
are  having  a  good  effect  upon  the  prices,  though  it  is  only  in  the 
case  of  the  County  of  London  that  any  change  has  been  made  from 
the  usual  interim  rates.  County  Ordinary  further  improved  to  11, 
Westminsters  and  Metropolitans  are  both  l  higher,  and  the  market 
holds  more  strength  than  may  seem  apparent,  from  the  fact  that 
other  prices  are  virtually  unaltered.  The  Brush  Company  has 
issued  one  of  its  usual  melancholy  reports,  showing  a  fresh  loss  of 
£7,700,  which  has  to  be  added  to  the  already  enormous  amount  to 
the  debit  of  the  undertaking,  making  altogether  £243,000. 
Negotiations  are  in  progress  now  to  put  the  finances  of  the  com- 
pany on  a  sounder  basis,  but  no  further  steps  are  likely  to  be  taken 
till  the  accounts  for  the  present  year  are  complete.  It  is  stated 
that  the  contracts  in  hand  are  at  satisfactory  prices.  Until 
drastic  measures  have  been  taken  to  secure  the  reorganisation  of 
the  capital  account,  it  is  well-nigh  hopeless  to  expect  the  concern 
to  make  any  real  headway  in  the  direction  of  earning  profits  for 
its  unfortunate  proprietors. 

Other  changes  in  the  list  of  Manufacturing  shares  are  mostly  in 
the  upward  direction.  Castner-Kellners  hardened  to  3^^.  India- 
Rubber  shares  rose  to  1 2.  There  is  a  steady  enquiry  for  the  Deben- 
ture stocks  of  most  of  the  leading  companies. 

The  market  in  Telegraph  and  Telephone  descriptions  is  distinctly 
a  good  one.  In  most  of  the  various  groups  there  are  improvements. 
Amongst  Anglo-Americans,  Direct  United  States  are  better  at  7, 
these  being  i  up,  in  addition  to  the  dividend  of  2s.  deducted  last 
week.  Anglo-American  Preferred  retains  its  rise,  but  the  Deferred 
stock  at  23f  is  J  lower.  The  Eastern  group  have  been  helped  by 
the  continuance  of  satisfactory  news  with  regard  to  China. 
Eastern  4  per  cent.  Debenture  rose  to  94,  the  Preference  has  gained 
l>i.  Eastern  Extension  Debenture  at  93  ex  dividend  has  recovered 
its  interest.  No  further  change  is  to  be  noted  in  West  India  and 
Panama  shares.  In  sympathy  with  the  good  tone  of  the  market, 
Globe  Telegraph  Ordinary  rose  to  11.  New  York  Telephone  4^  per 
cent.  Debentures  have  once  more  touched  par.  National  Telephone 
Deferred,  quoted  ex  £22  return  of  capital,  is  now  about  6i,  and  it 
is  thought  in  the  Stock  Exchange  that  the  final  distribution,  which 
will  wind  up  the  whole  business,  may  be  forthcoming  somewhere 
about  the  end  of  October.  So  far,  £97  per  cent,  has  been  returned 
to  stockholders  ;  and  it  is  not  surprising  that  those  who  remain  of 
the  original  body  hold  emphatic  views  with  regard  to  the  suitability 
of  the  nation  taking  over  the  interesta  of  joint  stock  companies, 
whatever  may  be  the  monopoly  which  the  latter  enjoy. 

Marconis  spurted  ^^  for  the  Ordinary,  and  J  in  the  case  of  the 
Preference,  on  the  dividend  expectations.  The  terms  of  the  com- 
pany's proposed  new  contract  with  the  Government  have  had  no 
influence  upon  the  price  of  the  shares.  American  Marconis 
hardened  to  17s.  6d.  ;  the  Canadians  remain  about  8s.  6d. 

Once  again  there  is  a  disposition  to  regard  more  favourably  the 
various  companies  in  Mexico,  and  this  was  reflected  in  advances 
amongst  the  Utility  Companies'  issues  as  well  as  those  of  the  Rail- 
ways. The  principal  rises  have  been  secured  by  the  Common 
shares  of  the  Mexico  Tramways  and  the  Mexico  Light  and  Power, 
but  there  are  also  smaller  improvements  in  the  bonds  of  this  group. 
Brazilian  Tractions  rose  3,  to  88  ex  dividend,  and  the  progress 
which  is  oeing  made  by  this  Company  is  well  spoken  of.  Anglo- 
Argentine  Debentures  are  harder.  Victoria  Falls  Preference  remain 
at  15s.  It  is  generally  conceded  that  the  trouble  on  the  Witwaters- 
rand  may  be  considered  at  an  end,  save  for  minor  points  awaiting 
settlement. 

The  market  for  copper,  the  metal,  continues  to  soar,  fresh  rises 
being  registered  almost  every  day.  In  consequence,  the  shares  of 
most  of  the  copper-mining  companies  are  decidedly  good.  Rubber, 
too,  shows  a  slight  inclination  to  recover  from  its  low  price, 
optimistic  statements  at  two  recent  meetings  helping  to  allay 
apprehension  in  the  share  market,  where  prices  are  a  little  harder. 
It  may  be  noticed,  in  passing,  that  in  spite  of  all  the  invitations 
advanced  to  them  to  come  into  the  open  with  expressions  of  their 
views,  the  rubber-users,  up  to  the  present,  have  been  very  retiring 
and  reticent,  which,  in  the  circumstances,  is  just  what  might  have 
been  expected. 
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SHARE     LI8T     OF     ELEOTRIOAL     OOMFANIEB 


ENeilSH    ELECTRICITY    SUPPLY    AND   POWER   COMPANIES. 


NAME. 


Boarnemonth  ft  Poole,  Ord.    . . 

Do.    44%Pref 

Do.    Beoond  8  %  Pre!, 

Do.    4)  %  Deb.  Btook.. 
Brompton  3c  EenBlng^ton,  Ord... 

Do.    T%Onin.  Pref 

Central  Eleotrio  Sapply,  4  %) 

Qnar.  Deb.  J 

Obsrlng  OroBB,  West  End  &  Oity 

Do.    4i%0am.  Pref 

Do.     "  Oity    Undertaking  "  ) 
4i  %  Com.  Pref.  / 

Do.         Do.  4%  Deb 

Chelsea,  Ord 

Do.    y%Deb 

City  o{  Uondon,  Ord 

Do.    6%  0am.  Prel 

Do.    B%Deb 

Do.    H  %  Second  Deb, 
County  ot  London,  Ordi.. 

Do.    6%  Pref.  .. 

Do.    4i%Deb 

Do,    4i  %  Second  Deb. 
EldmandBon'B,  Ord.         ..        . 

Do.    6%  Gum.  Pref.    .. 

Do.    6%  Non-Cum.  Pref.      . 

Do.    4i  %  First  Mort.  Deb. . 
Folkestone 

Do.    R  %  Onin,  Pref.   .. 

Do,    H  %  First  Deb,  .. 

BOTB 


Stock 

or 
Share. 


* 

10 

10 

10 

stock 

-« 

B 

100 

6 
B 


100 
S 
Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
£3 
6 
6 
100 
S 
B 
100 
6 


DlTldends 
tor 


1911 

8 

4 

10 

1 
« 

B 

a 

4 
4 

6 

4 
8 
6 
B 

6 
6 


Nil 

6 
4 


1919, 
6 

10 
1 

« 

Bt 

4 

4t 

9** 

6 

B 

? 

6 


6** 
B 


Closing 

Qnotatlons 

Aug.  5th. 


8J—     4 
90  —  92 

94  —  97 
14i-  16 
12  —  18 

114  —118 
98  —100 
lOJ—  11 
Ug-  11 

102  —104 
98  —101 


4  —    4g 
Ig-    2 
80  —  83 
4J-    5 

88  —  90  xd 
71-    8i 


BlM  I  Present 

+  or  I  Tleld 
Fall       p.o, 


+ 
+ 


*  s. 

d. 

B  14 

8 

4  12 

4 

6  12  11 

4  13 

9 

S    9 

7 

4    0 

0 

i  a 

6 

6    5 

8 

4  14 

9 

6  12 

6 

4    7 

0 

4  17 

7 

4  12 

9 

6  12 

6 

4  12 

4 

4    4 

9 

i  10 

0 

6    6 

8 

6    1 

1 

4    6 

7 

4    9 

1 

Nil 

3    8 

7 

8  5 
0  0 
0  0 
0  0 

9  1 


NAME, 


Kensington  ft  Knlghtsbrldge,  Ord 

Do.    4  %  Deb 

Kent  Elcc,  Power,  4i  %  Deb.  .. 
London  Electric,  Qrd 

Do.    6  5,  Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan         

Do,    4i%  Cam.  Pref 

Do,    4 J  %  First  Mort.  Deb. . . 

Do,    84%  Mort.  Deb 

North  Metropolitan  Power  Bop- 1 
ply,  6  %  Mortgages  (Red.)  / 


Btoek 

or 
BhftM. 

Dlvldanda 
tor 

• 

1911.  IDU. 

8  %  Non-Cam.  t 


Netting    Hill, 

Pref 
Oxford 
St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8i%Deb 

Booth  London,  Ord 

Do.    6  %  B'lrst  Mort.  Deb.    .. 
Boath  Metropolitan,  7  %  Pref,. . 

Do.    ijk  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do,    6%  Cum.  Pref 

Do.    41  %  First  Mort.  Deb. . . 
Westminster,  Ord 

DOi    it  %  Cam,  Pref 


Aag.  Sth. 


Bla« 

+  or 
VaU 


Present 
TlaM 


n-  71 

8?  —  Bl  xd 
74-78 
Ijt-    If 

88  —  91 

8=  g 

9«  —  9) 

77  —  eo 

88  —101 

9i—  104 

^    8ixd 
64-    7xd 

82*-  854 
2i-    H 

96  —  99 

W<r-  1 


1-      i 

2g-    2i 
85  —  88 


+  i 


+  i 


4  •.  d. 

•  16  a 

4  7  11 
BUS 
4  T  9 
6  17    1 

4  8  0 
B    6    8 

5  0  0 
4  10  1 
4    7    6 


4  19    0 


14    S 


9 
3 
0 
10 
9 
0 


17  U 
10    6 


■  as 
5 15  a 

4    5    9 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Alelalde,  6  %  Pref 

Ca^.cntta,  Ord 

Do.    6%  Pref 

Calgary  Power,  1st  Mort,  Bds. 
Canadian  Oen.  Bl.  Com, 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    6%  Deb 

Bleo,  Lt.  and  P.  of  Ooobabamba, ) 

«  %  Bonds  f 

Bleo.  Supply  Victoria,  6  %  Ist  1 

Mort.  Deb.  j 

Bleo.  Dot.  Ontario,  B  %   Istl 

Mort.  Bonds  / 

Kalgoorlle  Bleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministlqala  Power, 6%  Q.  Bs. 

Madras,  Ord 

Melbonrne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  B%  Ist  M.  Bds, 
Mexican  Lt.  ft  Power,  Common 

Do.    1  %  Cum,  Prel 

no.    K  %  lot  Mort.  Sold  Bds. 

Do.    6  %  2nd  Mort.  BondB    . . 


B 

8 

6 

B 

84 

84 

B 

6 

6 

100 

6 

B 

$100 

1 

7 

$100 

1 

1 

1 

3 

5 

100 

5 

6 

,  100 

6 

6 

100 

B 

6 

teoo 

6 

B 

10/- 

Nil 

••  • 

1 

6 

6 

$600 

6 

B 

6 

Nil 

100 

6 

B 

,  , 

6 

B 

$100 

4 

4f 

$100 

T 

1 

R 

B 

100 

5 

5 

6—61 

6 14  a 

7—74 

,  ^ 

5  13    4 

4i-    5i 

,  , 

4  16    3 

90-92 

-1 

6    8    8 

108  -112 

-1-1 

6    5    0 

118  -123 

5  13  10 

f84-  95^ 

6    8    1 

• » 

6    4    9 

90  —  92 

•  • 

6  10    6 

874-  904 

.. 

6  10    6 

92  -  94 

•• 

6    6    6 

t-      t 

•  • 

Nil 

, , 

9  12    0 

100  —102 

+  h 

4  18    0 

li-    1| 

,  , 

103  —106 

4  14    4 

74  -  77 

^  . 

6    9  10 

60  -  64 

+  8 

6    6    0 

92  -  97 

7    4    4 

85  -  88  xd 

-m 

6  13    8 

74-77 

6    9  10 

Monterey  Rly.  Light  ft  Power, ) 

6  %  Ist  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  .. 

Northern.  Lt.,  Power  and  Coal, ) 

6  %  1st  Mort.  Bonds  / 

Biver  Plate,  Ord 

Do.    6  %  Non-Cum,  Pref.     .. 

Do.    6  %  Deb.  Stock    . . 

Roy.  Bleo.  Co.,  Montreal,  44  % ) 

let  Mort.  Deb.  J 

Bhawlnigan  Water,  Capital 

Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Crua  Lt.,  P,  and  T.,  B  % ) 
Ist  Mort.  Deb,  / 
Victoria  Falls  Power,  Prel,  .. 
West  Kootenay  Power  and  Lt.,  \ 
iBtMort,  6%Gtold; 


100 

B 

B 

$100 

8 

9+ 

$600 

B 

6a 

Stock 

10 

10 

Do. 

6 

6 

Do. 

B 

6 

100 

*i 

4 

$100 

6 

64 

$600 

B 

6 

Stock 
Do. 

3 

3 

100 

6 

6 

1 

Hid. 

I7§d. 

100 

6 

0 

76  —  79  xd 

207  —217  xd 

15  —  25 

207  -217 
lOa  -107 

100  —102 

124  —128 
1044-1064 

99  -102 

97  -100 

904-  924 

a-  a 

106  -108 


6    6    7 
4    2    7 


4  8  0 
B  9  1 
4  19    6 

4    8    8 

4  5  U 
4  14  0 
4  8  3 
4  10    0 

£81 


5  11     1 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


A  naaon  Telegraph         . . 

Do.    5%  Deb.  Bed 

American  Telep.  ft  Teleg.,  Cap. 

Do.    CoUat.  TruBt 
A  agio- American  Telegraph 

Do.    8%  Pref 

Do.    Def 

Aaglo  •  Portuguese   Tel.,  B  % ) 
Mort.  Deb,  / 

OhlU  Telephone 

Commercial  Cable,  Btlg.  4%  Deb. 
Cuba  Telegraph 

Do,    10%  Pref 

Direct  Bpanlsh  Telegraph,  Ord. 

Do.    10%  Cum,  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %\ 
Reg.  Deb,  / 
Eastern  Telegraph,  Ord.  Stock 

Do.    Bi%  Pref.  Stock.. 

Do.    4%Mort.  Deb 

Bastern  Extension  ..        .. 

Do.    4%  Deb 

Bast  and  S.  Africa  Tel.  4  %) 

Mt.  Db.  Mauritius  Bub,  / 

aiobe  Telegraph  and  Trust      .. 

Do.    6%  Pref 

Breat  Northern  Telegraph       ,. 
Indo-European  Telegraph 
Idaokay  Companies  Common  . . 

Do.    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

DOi    f%  Com,  Partio,  Pref , 


10 

4 

4+ 

stock 

6 

B 

$100 

8 

8 

$1000 
Stock 

4 

4 

8 

8 

Do, 

6 

6 

Do. 

80/- 

80/- 

100 

B 

B 

B 

7 

8 

Stock 

4 

4 

10 

6 

6 

10 

10 

10 

B 

4 

4t 

B 

10 

10 

10 

6 

4 

100 

«i 

4 

Stock 

7 

7+ 

Do. 

Bi 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

9B 

4 

4 

10 

6 

6t 

10 

6 

6 

10 

18 

20 

SB 

18 

13 

$100 

6 

6 

$100 

4 

4 

1 

90 

,  ^ 

1 

17 

•  • 

6    3  0 

6    4  9 

6    0  4 

4    6  6 

4  16  8 

6  10  1 

6    7  0 

4  16  8 

6    6  10 

4  14  8 
6    6  4 

5  19  4 

6  6  8 
6  18  0 
5  10  4 

4  10  0 


6  7 
4  10 
4  4 
6  10 
4    5 

8  19 

6 
17 

7 


Monte  Video  Telephone,  Ord. . . 

Do.    5%  Pref 

New  York  Telep.,  44%  Gen.  Bnda. 
Oriental  Telep.  and  Eleo.         .. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  % ) 
Quar.  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  % ) 
Deb,  Red.  / 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %  Debs.,  1  to     ,600) 
guar,  by  Brae.  Sub.  Tel.  I 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum,  1st  Pref, 

Do.    6  %  Cum.  and  Pref. 

Do,    6%  Debs 

Western  Telegraph,  Ltd.  . . 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


I 
1 

100 
1 
1 

Stock 

Do. 

10 
Cert. 

Stock 

S 
B 

9i 

100 

10 

10 

10 
100 

10 
stock 
$1000 


6 
B 

f 

6 

4 

4 

10 
6 

4 

a 

B 

9i 

4 

I' 

6 

B 

7 

4 

4 


6f 
B 

4 
10 
6 
4 


10 
6 

4 

84 
6 


'I 
6 
6 
7i 
4 
4 


1  — 

i- 
99  -100 

m-  1 

1*-    1; 


'! 


96  —  98 

8J-    9J 
124  -137 

95  —  87 

64-    7 
B  —    64 

93  —  96 

ll  10^- 

91-    H 
99  —10 1 
1J|-  134 

dol-  924 

90-93 


+  I 


+  i 


6 
14 

10 

8 

16 

10 


4    1 

8 

10    6 
4  14 

a 

6 

4  la 

9 

6  14 
4  11 

4    3 

4 
0 

4 

4    1 

8 

4  17 
6    0 
6    1 
4  19 
6    6 
4    6 
4  16 

6 
0 
6 
0 
8 
6 
9 

*  Unless  otherwise  stated,  all  shares  are  fully  paid.  a  Paid  in  deferred  interest  warrants.  f  Interim  Dividend. 


8b.  Il  Funded  Diridend  Certs. 


CONfflNUBD    ONINBIT    PAGB. 
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THE    ELEOTEICAL    EEVTEW.      [voi.73.  no.  1,863,  August  s,  1913. 


SHARE    LIST    OF    ELECTRICAL    OO'ULPAJXlES.—i.Contimed.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


,  Ord. 


Bath  Trams.  Fret. 

Do.    6  %  Pref. 

Do.    4i%Deb. 
Brit,  Eleo.  Trao.,  6  %  Pref.     . . 

Do.        Do.  Deferred 

Do.       Do.         6%Cum.Pr'f 

Do,  7  %  Non-Cum.  Pr'{. 

Do.  5%Perp.  Deb.      ., 

Do.  4J  %  and  Deb. 

Central  IJondon  Railway,  Ord. 

Do.    Gtd.  Assented    .. 

Do.    Pref.  

Do.    Gtd.  Assented     .. 

Do.    Def 

Do.    Gtd.  Assented     .. 

Do.    4  %  Deb. 

City  ft  B.  London,  6  %  Pref.,  1691 

Do.        Do.         1896    .. 

Do.        Do,         IBOl    .. 

Do,         Do.         1908    .. 

Do,    4%  Deb 

Great  Northern  &  City,  Pr'f,  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4*%  Deb 

ele  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lancashire  United,  6  %  Deb.  . . 
London  and  Suburban,  Ord.     . . 

Do.         Do.     6  %  Cum.  Pref. 

Do.         Do.     4^  %  lit.  Deb. 


Btook 

Dividends 

or 
Share. 

for 

» 

1911. 

1912. 

1 

Nil 

Nil 

1 

6 

5 

100 

ih 

44 

100 

100 

,  , 

,  , 

100 

6 

6 

100 

,  , 

8 

100 

B 

6 

100 

ih 

44 

100 

3 

a 

100 

,  , 

100 

4 

4 

100 

100 

2 

2 

100 

100 

4 

4 

100 

6 

6 

iro 

6 

B 

ICO 

S 

6 

100 

C 

6 

100 

4 

4 

10 

Nil 

Nil 

1 

6 

6+ 

100 

*^ 

44 

6 

^ 

n 

100 

4 

4 

100 

5 

6 

1 

, , 

1 

,  , 

100 

44 

/ 

Olosing 

Quotations 
Aug.  5th. 


72  —  77 
8  —  10 
34-    5^ 

78  —  81 

37  —  40 

90  —  ?3 

72  —  76 

73  —  75  xd 
80  —  82 

73  —  80  xd 
82  —  84 

75  —  77 
78  —  80 

1-7  —  99  xd 
99  —10!  xd 
98  — IflOxd 
97  —  f9xd 
96  —  98  xd 
92  —  94 

24-  n 

17 £5 

6i  —  73 
2i-    2i 
73  —  78 

76  -  78 

^«-     ti 
65  —  75 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  B.  d. 

Nil 

6    3    0 

5  17    0 

•  • 

•  • 

7    8    2 

-1 

7  10    0 

5    7    6 

1 

5  18    5 

i    0    0 

4  18    9 

5    0    0 

4  IR    3 

2  12    0 

5    0    0 

4    0  10 

4  19    0 

5    0    0 

5    1    0 

5    2    0 

4    5    1 

Nil 

7  13    7 

6    8    3 

4  16    3 

5    2    7 

6    8    2 

-^ 

.. 

-^ 

6    0    0 

NAME. 


London  Eleo.  Bailw'ys,  4  %  Deb. 
London  United  Trams,  4  %  Deb, 
Metropolitan  Hallway  Oonsol. . . 

Do.    SnrplQB  Lands    . .        . . 

Do,    B4%Deb 

Do.    84%  Pref 

Do.    84%  Con.  Pref 

Metropolitan  District  Ord, 

"  '    Deb 

Deb 

Prior  Lien    . . 

%  First  Pref 

%Qtd 

Metro.  Eleo.  Trams,  44  %  Deb. 

Do.    5%  Deb 

Potteries,  Ord 

Do.    B%Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.  4%  Deb 

Underground     Eleo.    Railways 

Do.    "A" 

Do.    6%  First  Cum.  Inc.  Deb 

Do.    4i%  Bonds 

Do.    6%  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do,    4i%Deb 


Preient 
Yield 

P.O. 


ELECTRICAL   RAILWAYS   AND   TRAHWAYS.—COLONIAL   AND   FOREroN. 


Anglo-Arg,  Trams,  Ist  Fret.     . . 

Do.    9nd  Pref 

Do.    4%  Deb 

Do,    4i%Deb 

Do,    B%Deb 

Aaokland  Trams,  6  %  Oeb, 
Bombay  Eleo.  S.  &  Trams,  Pref. 

Do,    4i%Deb 

Do.    6%  and  Deb 

Brazilian  Traction  Light   and  ) 

Power  i 

Brisbane  Trams  Invt.,  Ord.     . . 

Do.    6%  Pref 

Do.    4i%Deb 

8.  Oolnmbia  Eleo.  Rly.,  Def.    .. 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  Ist  Mort.  Deb.      . . 

Do.    44  %  Vanoonver  Deb.   . . 

Do.    4ij&Oon.  Deb 

CalcDtta  Trams,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Eleo.  Tr.  ft  Lt.,  6  %  Deb. 
Savana  Elec.  Bly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  .. 

Do.    6%ADeb 

Do.    6%BDeb 


6 
6 
100 
100 
100 
100 
10 
100 
100 

$100 

6 

6 

100 

100 

100 

100 

40 

100 

100 

6 

6 

100 

1 

6 

100 

100 

$1000 

1 

100 

100 


64 
64 
4 
44 

6 

6 

6 

44 

6 


8 
6 

44 
8 
6 
6 

I 

7 
6 


5 
4 
6 
6 

Nil 
B 
6 


E 
G' 
4 

44 

6 
B 
6 

44 

6 

6+ 

8 
6 

44 
8f 
6 
6 

:i 

41 
6+ 
6 

44 

5 

6+ 

4 

B 

6 


4|-     5 

• 

6  10    0 

4i^8-     ir'e 

•  • 

6    3  11 

91  -  93 

+   ^ 

4    6    0 

944-  964 

•  ■ 

4  13    3 

67  -  99 

+  4 

5    10 

100  —102 

+1 

4  18    0 

11  -  114 

•  • 

5    4    4 

94  -  96 

•  • 

4  13    9 

96  -  99 

5    1    0 

87  -89  xd 

+  8 

6  14  10 

St  If 

5    8    6 
4    8  11 

97  —100 

4  10    0 

128  -128 

6    5    0 

109  — 114xd 

5    5    3 

102i  -105i  xd 

4  14    9 

100  —103 

4    7    5 

100  —102  xd 

4    8    8 

954-  974 

4    7    2 

5|-    6i 

+ 

h 

6  12    0 

4ri-  6A 
954-  98| 

4  18    9 

4  11    5 

B^B-    6^ 

6    3    1 
4    9  11 

92-67 

4    2    6 

904-  944 

6    5  10 

944  -  984 

5    1    6 

sfCgo* 

Nil 
B  11    1 

26-36 

La  Plata  Eleo.  Trms,  Ord. 

Do.  Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„  Eleo.  Tr.  (1U04),  Deb.  . . 
ManaOB  Trams  ft  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    .. 

Do.    6  %  Bonds 

Para  Elec.  Rlys.  ft  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.   .. 
Rangoon  El.  Tr.  ft  Sap.,  Pref. .. 

Do.    44  %  1st  Deb 

Rio de  Janeiro  Trams,  IstMort.  1 
6  %  Bonds  J 

Do.  B  %  Mort.  Bonds 
Sao  Paalo  Tram,  Lt.  and  P. ) 
6  %  1st  Deb.  J 
Singapore  Trams,  6  %  Deb.  . . 
Boathern  El.  Tr.  B.A.,  B  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    B%  1st  Deb 

Winnipeg  Eleo.  Bly.,  44  %  Deb. 


1 

Nil 

•  • 

1 

6 

,  , 

1 

6 

44d. 

1 

6 

6 

100 

6 

B 

5 

,  , 

6 

100 

6 

6 

100 

6 

6 

•1000 

B 

6 

$100 

1 

7f 

,  , 

B 

B 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

6 

B 

1 

5  -. 

64 

B 

6 

6 

100 

44 

44 

•  • 

B 

6 

100 

B 

B 

$500 

6 

6 

100 

6 

6 

100 

6 

B 

B 

7 

7 

6 

6 

6 

100 

B 

6 

100 

44 

44 

99  -100 

93  —  95 

100  —  102 

85  —  89 

9,44-  864  xd 
4|-    4 
41-    64 

97  -100 

984-1014 


+  3 

+  i 


+  4 
+1 

-4 


6  16 


14  10 

13  10 

0    0 


6  12 
B    3 

7  8 

5  17 

6  0 


4  19  0 
6  5  6 
4  18    0 


18    9 


MANUFACTURING   COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboook  ft  Wllooz 

Do,    Pref. 
British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref.  . . 

Do.    5  %  Prior  Lien  Debs. 

Do.    Deb.  Stk 

B.I.  ft  Helsby  Cables      .. 

Do.    Pref 

Do.    Deb 

British  Thomson-Honston,  Deb. 
British  Westinghoose,  Pref. 

Do.    Deb 

Do.    6%  Prior  Lien    .. 
Browett,  Lindley,  Ord.  .. 

Do,    Pref 

Bmsh,  7%Pref 

Do.    5  %  Prior  Lien  Deb, 

Do.    44%  Deb   .. 

Do.    44  %  Second  Deb. 
C  allender's  Cable  . .        . . 

Do,    Pref 

Do.    Deb 

Uastner-Kellner    ..        .. 

Do.    Deb...       ••       •• 


6 

%'-    i« 

7    7    8 

6 

6 

k-   ii 

7    2    6 

as 

16 

-^ 

5    6    8 

6 

6 

li-    11 

4    7    3 

Nil 

,. 

?-   1 

Nil 

6 

1-     i 

5  17    2 

100 

6 

6 

81  -  94 

6    4    2 

100 

6 

5 

82  —  85 

+i 

5  17    8 

B 

10 

10 

74-    8 

6    5    0 

6 

6 

6 

5S—    6ixd 

4  16    0 

100 

44 

4 

99  -1(2 

4    8    3 

100 

4 

4 

97  -  99 

4  11    0 

8 

sii 

Ni 

iV-     ii 

Nil 

100 

4 

4 

62  -  66 

6     1    3 

100 

6 

6 

100  —103 

5  16    6 

1 

•  • 

a/-  -8/- 

Nil 

I 

,  , 

,  , 

4/6  -6/- 

Nil 

a 

Nil 

Nli 

0  -      J 

Nil 

100 

B 

6 

704-  764 

6  12    5 

100 

i 

8 

88-48 

10    9    4 

100 

23  —  27 

16  13    4 

B 

16 

15 

loa-  111 

6  11  10 

6 

B 

6 

iU-    Si's 
i()  —  99    , 

4  18    9 

100 

44 

44 

4  10    6 

1 

ao 

20 

31,':-     3i^ 

:i^ 

6    4  11 

100 

44 

44 

lOia  — U5  xd 

4    5    9 

Crompton  ft  Co.,  Deb.    .. 
Dlok,  Kerr 

Do.    Pref.  .- 

Edison  ft  Swan,  A,  £8  paid 

Do.    fully  paid  .. 

Do.    4  %  DeU 

Do.    B  %  Second  Deb. 
Electric  Construction    .. 

Do.    Pref 

Greenwood  ft  Batley,  Pref, 

Do.    Deb 

General  Electric,  6%  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Bnbber,  Q.  ft  T.     . . 

Do,    Pref. 
Telegraph  Gonstrootion.. 

Do.    Deb 

WlUans  ft  Robinson 

Do,    Pref, 

DOi    Debit*       i»       •• 


100 

B 

6 

1 

B 

Nil 

1 

6 

6 

B 

Nil 

,  , 

6 

Nil 

.  , 

100 

4 

4 

100 

6 

6 

a 

Bi 

6 

a 

1 

1 

10 

T 

1 

100 

B 

6 

10 

B 

6 

100 

4 

4 

B 

16 

16 

6 

100 

44 
44 

8 

10 

.  , 

74 

10 

6 

6 

13 

174 

20 

100 

J 

4 

1 

Nil 

B 

Nil 

•  • 

100 

i 

4 

644-  694 

gz  d 

0  —     1 

li-  ll 

58  —  62 

65  —  70 

1  —    lixd 

Hi-2,^sd 
74-    8 

•  • 

93-94 

9|-  104 

89  -  94 

12  -  I2J 

4|-    6 

100-102 

114-  124 

+  i 

9-10 

36-87 

95  -  97 

K  t 

66  -  67 

■  * 

8    8    0 


7  18  10 
Nil 
Nil 

6  9    1 

7  2  10 

8  0  0 
6  16  9 
8  6  8 
B  4  9 
6  14    3 

4  6    1 

5  17  8 
4  10  0 
4    8 

6  0 
6    0 

6  7 

4   a 

Nil 
Nil 

7  0    4 


''  Uniees  otherwise  stated,  all  shares  are  fally  paid. 


f  Interim  dividend. 


Bank  r»t«  of  Olsoount  4i  par  ocnt..  April  17th.  1918. 
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METAL    MARKET. 


TIMING    WATT-HOUR    METERS. 


Flactuatlong  In  July. 


July 

JB25 

24 

23 

22 

21 

20 

£22 

21 

20 

19 

18 

66/- 

65/- 

64/- 

63/- 

62/- 

61/- 

60 - 

59/- 

58/- 

57/- 

56/- 

55/- 

54/- 

53/- 

52/- 

51/- 

£192 

191 

190 

189 

188 

187 

186 

185 

ia4 

183 

182 

181 

180 

179 

178 
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176 

175 

E68 

67 

66 

65 

64 

63 

62 

61 

60 

July 
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Copper. — Contrary  to  what  would  be  expected  from  the 
tone  of  the  market,  visible  supplies  (European)  for  the  end  of  July 
have  maintained  their  figure,  and  even  appreciated  a  little. 
According  to  Messrs.  Merton's  statistical  circular,  the  stock  in 
England  and  France  and  afloat  thereto  from  Chile  and  Australia 
for  th3  end  of  July  was  28,34 1  tons,  an  increase  of  203  tons  over 
the  quantity  for  the  end  of  June,  vehich  goes  to  make  up  the  373 
tons  increase  in  French  stocks.  English  stocks  are  down  by  1,196 
tons.  Total  European  stocks  decreased  by  2,569  tons,  the  most 
marked  withdrawal  being  from  Hamburg,  1,8.57  tons.  Arrivals 
from  North  America  were  high,  from  Spain  and  Portugal  just 
under  average,  from  Chile  an  unusually  large  consignment,  and 
from  Australia  a  quantity  above  the  average,  /.c,  4,600  tons,  to  an 
average  for  the  last  12  months  of  3,845  tons.  Total  deliveries  were 
51,8.54  tons,  a  quantity  which  has  not  been  equalled,  except  in  May 
last,  since  February,  1912  Stock  in  American  producer's  hands,  as 
publi!»hed  by  the  American  Producers'  Association,  was,  for  the  end 
of  June,  23  578  tons,  a  reduction  of  6,544  tons  during  May.  The 
world's  visible  supply  at  the  end  of  June  was  61,774  tons,  which  is 
getting  distinctly  low. 

The  G.P.O.  and  Electric  Vehicles. — We  hear  that  the 

6.P.O.  are  carrying  out  some  trials  in  the  Bristol  district  with 
electric  motor  vehicles  fitted  with  Edison  batteries,  for  the  delivery 
of  the  mails. 


Im  order  that  the  accuracy  of  a  motor  watt-hour  met«r  may  be 
deduced  by  comparing  the  watt-hoars  repre«ented  by  a  cercain 
number  of  di»'k  revolutions  with  the  indications  of  power  mescnriog 
instruments  and  the  meter  speed,  it  is  nectwary  that  the  latter 
quantity  be  determined,  in  precision  work,  to  at  leatt  01  per  cent, 
accuracy. 

Hitherto  stop-watches  have  usually  been  employed  in  timioi^ 
meters.  The  errors  to  which  these  watches  are  subject  are  large 
and  variable,  and  to  attain  the  desired  degree  of  accuracy  it  hu 
been  necessary  to  average  the  results  of  a  number  of  obeervationB 
taken  over,  say,  two-minute  period?,  in  order  to  arrive  at  a  sir  gle 
test  figure.  Allowing  for  the  possibilities  of  inaccurate  meobing, 
throwing  of  the  second  hand,  time  error  in  the  watch's  movement 
and  the  personal  error  of  the  observer,  it  is  unsafe  to  rely  upon 
higher  than  0'2  per  cent,  accuracy  when  stop-watches  are  used. 

The  large  amount  of  code  testing  of  meters  carried  out  at  the 
New  York  Electrical  Testing  Laboratories  has  led  to  the  evolution 
of  more  accurate  methods  of  meter  timing.  In  the  Sr-^t  place,  an 
ordinary  chronograph  was  substituted  for  the  stop-watch — two 
series  of  records  being  made  on  the  tape  by  a  standard  clock  beating 
seconds  and  by  the  observer  pressing  a  key  at  every  revolution  of 
the  meter  dif-k.  An  accurate  measurement  of  time  was  thus  secured, 
but  personal  error  still  remained,  and  to  avoid  this,  the  meter  waa 
made  to  record  its  speed  automatically.  Messrs.  Seaman  a:  Currier 
devised  a  method  in  which  contact  was  made  between  two  platinum 


Fio.  1. 


tipped  wires,  or  between  a  platinum  wire  and  a  mercury  cup,  at  each 
revolution  of  the  meter  ;  the  times  of  contact  were  recorded  on  an 
"  errometer "  (a  specially  designed  chronograph  with  six  pens). 
Contacts  of  this  type  are  not,  however,  permanently  relable,  and  a 
new  method  of  attaching  them  must  be  devised  for  each  new  type 
of  meter  tested. 

A  modified  system*  has,  therefore,  been  in  use  since  September, 
1912,  in  whioh  a  high-voltage  spark  passes  from  a  stationary  point 
to  a  point  on  the  meter  rotor  at  each  revolution  of  the  latter,  and, 
by  its  passage,  operates  a  relay  controlling  the  chronograph  pen. 
The  high  voltage  for  the  spnrk  is  provided  by  a  10, 000- volt  testing 
transformer  (t,  fig.  1).  A  limiting  resistance  R  is  placed  in  series 
with  the  primary,  and  the  supply  pressure  is  regulated  by  the 
auto-transformer  A.  Connections  are  made  as  shown  ;  in  rotating 
standards  the  large  pointer  forms  the  moving  contact,  and  the 
stationa»y  point  is  a  piece  of  wire  held  below  the  glass  cover  near 
the  dial.  In  the  ordinary  house  service  meter,  a  lO-milligramme 
wire  is  sprung  on  to  the  disk  to  form  the  moving  point  s. 

When  s  passes  p,  a  discharce  occurs  which  practically  "shorts" 
the  transformer  secondary.  The  rush  of  primary  current  increases 
the  voltage  across  K,  and  thus  operates  the  relay  M  Uhe  moving 
system  of  which  is  heavy,  gravity  controlled  and  damped  by  a 
epring).  The  chronogiaph  magnet  circuit  is  thus  closed  at  each 
revolution  of  the  meter  disk,  and  a  standard  •lock  c  sends  second- 
signals  which  are  recorded  by  the  same  pen. 

The  insulation  of  the  meter  coils  is  not  subjected  to  a  higher  P.0. 
than  120  volts,  and  the  tester  can  only  receive  a  shock  (and  then 
not  a  dangerovs  one,  eince  the  secondary  current  is  limited  to 
0008  ampere),  by  deliberately  touching  the  H  T.  needle  point, 
which  is  encased  in  a  high  insulation  tube.  A  liquid  contact  in 
the  chronograph  circuit  gives  a  record  of  nearly  constant  length  at 
all  meter  disk  speeds.  The  instrument  actually  employed  in  the 
Electrical  Testing  Laboratories  has  two  pens  on  a  rolling  carriage, 
which  is  moved  the  length  of  a  recording  drum  by  a  screw  thread. 
The  drum  speed  is  governed  and  is  t>et  to  give  one  revolution  in 
30  seo.  ;  a  1  sec.  interval  is  then  represented  by  two  dots  i  in. 
apart  and  0  05  see.  can  be  easily  read  by  aid  of  10  radial  lines 
etched  on  a  microscope  cover  glass.  Red  and  black  inks  are  used 
in  the  two  pens,  so  that  two  meters  can  be  safely  tested  at  once. 

The  chronograph  charts  are  worked-up  hy  selecting  a  meter-mark 
near  the  beginning  of  the  record  as  the  revolution- zero  ard  the 
preceding  second-mark  as  the  time-zero.  A  line  is  drawn  through 
the  second-marks  in  the  same  vertical  row,  inclined  lines  are  drawn 
through  the  meter-marks  on  adjacent  rows,  and  from  the  time  for  a 


*  Described  by  G.  Thompson  in  the  Electrical  World. 
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g^iven  number  of  revolutioae,  the  diek  speed  is  computed  and  the 
meter  accuracy  determined  in  the  usual  way.  The  charts  can  be 
preserved  for  any  future  reference,  and  since  the  final  accuracy 
depends  only  on  the  precision  with  which  the  load  is  controlled,  it 
is  easy  to  keep  well  within  O'l  per  cent,  error.     ^ 

It  is  possible  that  the  recording  spark  may  not  always  jump  the 
gap  s  P  when  these  points  are  in  the  same  relative  position. 
Variation  in  the  latter  seldom  exceeds  -^  in. — corresponding  to 
0'3  per  cent,  error  in  one  revolution  of  a  3i-in.  disk.  If  three 
normal  sparks  follow  one  maximum  "overleap,"  the  error  would  be 
reduced  to  O'l  per  cent.,  but,  as  a  rule,  the  "overleap"  is  more  or 
less  uniform  in  successive  revolutions,  and  the  error,  therefore, 
smaller.  The  electrostatic  field  between  the  meter  disk  and  the 
fixed  sparking  electrode  is  appreciably  changed  only  during  the 
moment  in  which  the  moving  point  sweeps  past  P  (fig.  1),  and 
tests  on  a  "  creeping  "  rotating  standard  needle,  under  much  less 
favourable  conditions,  showed  no  appreciable  change  in  speed 
before,  after  or  during  the  spark.  When  testing  meters  in  which 
the  field  windings  are  on  the  front  side  of  the  spindle,  it  is  con- 
ceivable that  the  spark  current  traversing  the  diek  between  the 
poles  might  exert  a  torque  effecting  the  rotation  of  the  moving 
element,  but  experience  shows  that  this  error  is  negligible,  and 
can,  in  any  case,  be  eliminated  by  using  test  and  spark  currents  of 
different  frequencies. 

The  new  method  of  meter_  testing  requires  only  one  observer, 
whose  sole  duty  is  to  maintain  constant  load,  and  a  number  of 
meters  can  be  tested  at  once  and  in  a  shorter  length  of  .time  than 
is  required  by  the  stop-watch  method.  Using  a  two-pen  chrono- 
graph, 20  meters  can  be  timed  at  one  load  in  26  minutes  (as  com- 
pared with  not  less  than  40  minutes,  employing  the  stop-watch 
method  and  four  testers — three  of  whom  would  be  engaged  in 
meter  timing).  Where  a  few  meters  are  to  be  subjected  to  a 
number  of  tests  (for  research  or  other  purposes),  the  saving  in  time 
by  the  application  of  the  new  method  is  very  important. — S.  M. 
Powell. 


TRADE    STATISTICS    OF    ITALY. 


The  following  figures,  showing  the  Imports  of  electrical  and 
similar  goods  into  Italy  during  the  year  1911,  have  been  taken 
from  the  recently  issued  oflBcial  trade  statistics  ;  the  figures  for 
1910  have  been  added  for  purposes  of  comparison,  and  notes  of 
increases  or  decreases  are  given ;  the  preponderance  of  German 
trade  and  the  comparative  insignificance  of  British  in  most  lines  will 
be  immediately  apparent : — 

1910.  1911.  Inc.  or  dec. 


Lire. 


Cojiper,  brass  or  bronze  wire  more 
than  i  mm.  diameter. — 

From  France        1,372,000 

„      Germany 1,517.000 

„      Great  Britain        ...  125,000 

„      Other  countries     ...  112,000 

Total 

Copper,  brass  or  bronze  wire  of 
^  mm.  diameter  or  less. — 

From  Germany     338,000 

„      France        34,000 

,,      Other  countries     ...  4,000 

Total 

Boilers. — 

From  France        155,000 

„      Germany 717,000 

„      Great  Britain        ...  1,715,000 

„      Switzerland           ...  139,000 

„      Other  countries     ...  306,000 


Lire. 


1,455,000 

1,280,000 

5,000 

173,000 


Lire. 


+  83,000 

—  237,000 

—  120,000 
+  61,000 


3,126,000      2,913,000        —    213,000 


Tofel         ...      3,032,000 

Steam  engines,  fixed  without  boilers. — 

7,000 


422,000 
34,000 
10,000 


376,000         466,000 


330,000 

487,000 

1,803,000 

65,000 

255,000 

2,940,000 


From  Belgium 
„      Germany    ... 
„      Great  Britain 
,,      Switzerland 
,,      United  States 
„      Other  countries 

Total 


306,000 
1,100,000 
262,000 
169,000 
137,000 


15,000 

504.000 

1,03.3,000 

22,000 

365,000 

-  276,000 


+  84,000 

+  6,000 

+  90,000 

+  175,000 

—  230,000 
+  88,000 

—  74,000 

—  ?  1,000 

—  92,000 


.  4-  8,000 

+  198,000 

—  67,000 

—  240,000 
-I-  196,000 
+  138,000 


1,981,000     2,214,000         +    233,000 


Steam  engines.,  semi-fixed  {with  hoileris)., 
hot-air  motvrs.  coitipressed  air,  gasr, 
petrol,  ^c. — 

From  France 

„      Germany 

,,      Great  Britain 
,,      Switzerland 
,,      United  States 


Other  countries 
Total 


110,000 
1,505,000 
1,590.000 
599,000 
231,000 
.376,000 


145,000 
1,781,000 
1,608,000 
474,000 
291,000 
516,000 


+ 
+ 
+ 

+ 
+ 


35,000 
276,000 

18,000 
125.000 

60,000 
140,000 


Hydraulic  machines  and  water 
or  wind  moto7-s. — 

From  France 

,,      Germany    ... 

,,      Great  Britain 

„      Switzerland 

,,      Other  countries     ... 

Total 


1910. 

Lire. 


102,000 
1,036,000 
962,000 
360,000 
158,000 

2,617,000 

Dynamo-electric  machines  weighing 
more  than  1,000  Itg. — 

From  Austria       159,000 

„      France        236,000 

„      Germany 4,911,000 

,,  Great  Britain        ...  945,000 

„  Switzerland           ...  1,458,000 

„  United  States        ...  64,000 

„  Other  countries     ...  236,000 


1911. 

Lire. 


8.3,000 

1,228,000 

565,000 

168,000 

168,000 

2,202,000 


174,000 
749,000 
4,860,000 
438,000 
353,000 
88,000 
306,000 


Total 

Ditto,  weighing  1,000  hg.  or 

From  Austria 

,,  France 

„  Germany    ... 

„  Great  Britain 

,,  Switzerland 

„  United  States 

„  Other  countries     . 

Total 


8,009,000      6,968,000 


less.- 


106,000 
160,000 
4,685,000 
401,000 
630,000 
489,000 
138,000 


264,000 
208,000 
4,365,000 
294,000 
306,000 
195,000 
287,000 


Accumulators  and  metal  parts. — 

From  Germany    15,000 

12,000 


Great  Britain 
Other  countries 


Total 

Electric  transformers. — 

From  Austria 
„      France 
„      Germany    ... 
„      Great  Britain 
„      Switzerland 
United  States 
Other  countries 


136,000* 

163,000 
Holland,  120,000  lire. 

640,000 

30,000 

...      2,586,000 

12,000 

827,000 


28,000 

3,000 

23,000 

54,000 


16,000 


979,000 
20,000 
2,302,000 
27,000 
382,000 
13,000 
3,000 


Total 


...      4,111,000 

Parts  of  dynamo-electric  machines 
and  of  transformers. — 

From  France        

„      Germany    ... 

,,      Great  Britain  '     ... 

„      United  States 

„      Other  countries    ... 


78,000 
682,000 

60,000 
122,000 
161,000 


118,000 

1,127,000 

64,000 

100,000 

236,000 


Total 
Electrical  apparatus.— 
From  Germany 


1) 

)) 


Great  Britain 
Switzerland 
United  States 
Other  countries    ... 

Total 

Arc  lamps. — 

From  Germany  ... 
,,  Great  Britain 
„  Uni+^ed  States 
„      Other  countries    ... 

Total 

Electric  lamps,  incandescent. 

From  Austria       

„      France        

„      Germany 

,,      Great  Britain 

„      Switzerland 

„      Other  countries    ... 

Total 

Carbons  of  all  kinds  for  electro- 
tecltnioal  2}U7poses. — 

From  Austria       

„      Germany    ... 

„      Switzerland 

,,     Other  countries     ... 


2,563,000 
138,000 
218,000 
362,000 
309,000 


3,203.000 
344,000 
193,000 
236,000 
491,000 


400,000 

11,000 
34,000 


487,000 

1,000 

3,000 

38,000 


615,000 
201,000 
1,938,000 
7,000 
108,000 
208,000 


831,000 
215,000 
2,222,000 
12,000 
159,000 
384,000 


321.000 

690,000 

27,000 

10,000 


212,000 

467,000 

4,000 

84,000 


4.411,000      4,815,000         +    404,000 


Total        ...        948,000        767,00.' 
N.B.— 25  lire  =  £1. 


I/ic,  or  dec. 
Lire. 


—  19,000 
+  193,000 

—  407,000 

—  192,000 
+  10,000 

—  415.000 


-f  15,000 

+  513,000 

—  51,000 

—  507,000 
—1,106,000 
+  24,000 
-f  70,000 

—1,041,000 


+ 
+ 


+ 


158,000 
48,000 
320,000 
107,000 
324,000 
294,000 
149,000 


6,609,000  5,919,000    —  690,000 


+  13,000 

—  9,000 

—  113,000 

—  109,000 


+ 


+ 


+ 


339,000 
10,000 

284,000 
15,000 

445,000 
13,000 
13,000 


3,726,000    —  385,000 


4- 
+ 
+ 


40,000 

496,000 

4,000 

22,000 

75,000 


1,053,000   1,645,000    +  592,000 


+  640,000 

+  206,000 

—  20,000 

—  127,000 
+  182,000 


3,585,000  4,466,000    +  881,000 


+  37,000 

■+•  1,000 

—  8,000 

+  4,000 


445,000    479,000    -f   34,000 


+ 
+ 

+ 
+ 


216,000 
14,000 

284,000 

5,000 

51,000 

176,000 


3,077,000      3,823,000         +    746,000 


—  109,000 

—  123,000 

—  23,000 
+  74,000 

—  181,000 
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REVIICWS. 


KfsmHuls   nf    Eleclriciiy.      By    W.    H.   TlJlBlE.      1913. 
Jiondon  :  Chapman  &  Hall,  Ltd.     Price  5s.  6d.  net. 

The  author  was  formerly  instructor  in  industrial  electricity 
at  the  Pratt  Institute,  and  the  present  volume  is  developed 
from  notes  used  in  short  courses  of  trade  lectures  delivered 
to  wiremen  and  others.  Only  D.C.  problems  and  apparatus 
are  described,  and  the  work  is  confined  to  the  statement  and 
explanation  of  facts  and  laws  and  their  applications.  Prac- 
tical operations  constituting  the  craftmanship  of  electrical 
trades  are  left  alone  ;  the  volume  may  be  considered  a,  text- 
book of  theory  as  required  by  practical  electricians. 

In  Chapter  I,  the  distinction  between  pressure  and  current 
is  explained  very  well  by  aid  of  water  analogies  ;  the  peculiar 
difficulty  experienced  by  many  students  in  appreciating  this 
distinction  is  not  always  allowed  for  by  writers  of  elementary 
text-books.  Many  of  the  author's  analogies  are  not  beyond 
criticism,  but  they  certainly  possess  the  merit  of  clearing 
difficulties  by  affording  a  concrete  (if  not  a  scientifically  accu- 
rate) conception  of  the  quantities  involved.  The  illustrations 
throughout  the  book  are  appropriate  and  clear,  and  valuable 
features  are  the  numerous  examples  and  problems  in  the  text, 
and  the  concise  summaries  appended  to  each  chapter.  Bear- 
ing in  mind  the  limited  leisure  of  the  class  of  men  catered 
for,  it  is  questionable  whether  it  would  not  have  been 
wise  to  omit  some  of  the  problems.  A  considerable 
number  of  the  latter  in  each  group  involve  exactly  similar 
calculations  ;  if  all  were  worked  through,  there  would  be  no 
objection  to  this  redundancy,  but  there  is  considerable  risk 
in  leaving  a  selection  to  the  student.  It  would  be  a  good 
idea  in  later  editions  to  italicise  or  otherwise  identify  those 
problems  which  should  be  worked  at  any  cost.  The  omission 
of  answers  from  the  problems  is  unfortunate  ;  their  inclusion 
could  do  no  harm  to  conscientious  students,  and  they  would 
form  a  valuable  "  control "  for  workers  using  the  volume 
(as  it  is  intended  to  be  used),  for  reference  purposes  "  on 
the  job." 

Ohm's  Law  and  its  application  to  simple  'and  compound 
series  and  parallel  circuits  are  explained  with  the  same  detail 
and  clearness  as  characterise  the  opening  chapter,  and  the 
reader  who  has  read  the  volume  carefully  should  find  it  easy 
to  refer,  at  any  time,  to  the  exact  section  required.  In  the 
summary  table  dealing  with  parallel  combinations,  a  man 
in  a  hurry  will  probably  be  annoyed  to  read  that  the 
"  resistance  of  a  parallel  combination  ....  can  be 
found  by  Ohm's  Law  plus  a  little  common  sense."  A  more 
satisfactory  method  is  given  in  the  text,  but  such  witticisms 
should  be  kept  out  of  reference  summaries. 

Electric  power  is  dealt  with  in  Chapter  IV  (American 
coinage  being  used  in  cost  problems),  and  wire,  wiring  and 
distribution  calculations  are  treated  in  Chapter  V  ;  American 
wire  gauge  numbers  are  used  throughout.  The  principle 
of  action  of  generators  and  motors  is  discussed  in  the  next 
chapter,  and  from  here  onwards  such  differences  as  exist 
between  American  and  English  constructional  practice  in 
electrical  apparatus  somewhat  detract  from  the  value  of  the 
book  in  this  oonntry.  "  The  north  pole  of  any  magnet  is 
the  place  where  the  magnetic  lines  come  out "  is  a  very  fair 
example  of  the  author's  peremptory,  unqualified  mode  of 
expression — perhaps  it  is  justifiable  in  such  a  work  as  this. 
Chapter  VI  also  deals  with  wiring  of  motor  starters,  but 
the  method  of  designing  their  resistance  "  steps "  is  not 
explained. 

Chapter  VII  deals  with  the  localisation  and  correction  cf 
generator  and  motor  "troubles "in  a  manner  convenient 
for  reference.  In  Chapter  VIII,  dealing  with  primary 
batteries,  it  is  tacitly  assumed  that  wet  or  dry  Leclanche 
cells  are  used  and  most  of  the  space  available  is  devoted  to 
battery  calculations  ;  the  "  essentials "  of  electroplating, 
electrolytic  corrosion  and  secondary  cells  are  dealt  with  in 
the  same  chapter.  Under  "  Wiring  Diagrams  "  are  illus- 
trated and  described  various  types  of  electric  bells,  buzzers 
and  annunciators  ;  fire  and  burglar  alarms  ;  gas  lighters  ; 
engine  ignition  circuits ;  the  telegraph  and  telephone ; 
railway  block  signals  and  electric  track  switches ;  special 
lighting  circuits  ;  sign  flashers  and  watt-hour  meters.  As 
this  section  occupies  only  83  pages,  there  is  little  room  for 
detailed  treatment ;  more  space  might  well  have  been  allo- 


cated to  telephones  and  electricity  meters  and  other 
measuring  instruments.  The  '*  carriage  call  "  board  shown 
on  p.  250  appears  to  use  an  unnecessary  number  of  lamps, 
yet  figures  "  2  "  and  "  .'» "  cannot  be  signalled.  Electric 
heaters  and  cookers  surely  deserve  some  mention  in  Buch  a 
work  as  this. 

The  book  has  a  useful  index  and  is  well  produced,  but  its 
price  is  rather  high.  Alternating-current  supply  is  now 
80  largely  used  in  motor  and  other  circuits  that  the  restric- 
tion of  the  present  volume  to  D.r.  fact*  and  laws  is  likely 
to  limit  its  sale  considerably. 


Physikalische  Grundlayen  der  Elektrotedinik.  By  De. 
F.  F.  Martens.  (Vol.  XLVI  of  "  Die  WisseMchaft.") 
Brunswick  :  Fried.  Vieweg  &  Sohn.    Price  7  M.  20  pf. 

The  book,  of  which  this  volume  forms  the  first  part,  is 
intended  to  provide  a  general  insight  into  the  exact  principles 
underlying  electri(ail  effects. 

It  is  not  an  elementary  treatise,  for  a  general  knowledge 
of  electrical  usage  is  assumed  throughout ;  nor,  on  the  other 
hand,  does  it  rank  with  the  more  advanced  text-books  on 
the  subject,  for  it  is  largely  concerned  with  elementary 
theory,  treated  non-mathematically.  The  writer,  however, 
has  a  clear  style,  and  treats  his  subject  in  a  fresh  and 
interesting  manner,  so  that  the  book  will  form  a  welcome 
and  valuable  help  to  the  reader  of  the  average  elementary 
text-book  in  elucidating  numerous  difficulties  which  are  too 
often  left  obscure  in  such  books. 

Part  II,  which  is  to  appear  shortly,  will  deal  with  the 
application  of  the  principles  here  laid  down  to  the  con- 
struction of  electrical  apparatus  and  machinery. 

The  scope  of  Part  I  can  be  best  understood  from  the 
chapter  headings,  which  are  as  follows: — Chapter  1, 
Permanent  Magnets  and  Their  Fields  ;  Chapter  2,  The 
Magnetic  Field  Linked  with  a  Current ;  Chapter  .3,  The 
Behaviour  of  Iron  and  Steel  in  ^Magnetic  Fields  ;  Chapter  4, 
Resistance,  Voltage  and  Current ;  Chapter  ."),  The  Heaticg 
Effects  of  a  Current ;  Chapter  6,  Electrostatic  Effects ; 
Chapter  7,  Effects  of  Changing  Magnetic  Fields ;  Chapter  8, 
Electrolytic  Conduction  ;  Chapter  9,  Elsctrical  Effects  Pro- 
duced at  the  Contact  Surfaces  of  Dissimilar  Substances  :  and 
Chapter  10,  The  Various  Systems  of  Units  and  Their 
Relations  to  One  Another. 

The  book  is  well  and  fully  illustrated. 


The  Design  of  AUernating-Curreni  Machinery.  By  J.  R. 
Barr  and  R.  D.  Archibald.  London  :  "Whittaker  and 
Co.     Price  128.  6d.  net. 

This  book  is  intended  to  be  a  companion  volume  to  the 
book  on  direct-current  electrical  engineering  written  by  one 
of  the  authors  (since  deceased). 

The  work  opens  with  a  discussion  of  complex  wave  forms 
and  harmonic  analysis.  A  useful  resume  of  the  methods 
developed  by  Profs.  Perry  and  Silvanus  Thompson  for 
analysing  periodic  functions  is  given.  Some  numerical 
illustrations  are  added,  which  tend  to  give  beginners  a  much 
clearer  idea  of  this  somewhat  difficult  subject  than  a  lengthy 
mathematical  treatment  of  Fourier  series.  "We  are  glad  to 
see  that  the  existence  of  higher  harmonics  as  a  possible  dis- 
turbing factor  when  the  frequency  of  the  harmonics  is 
close  to  the  resonance  frequency  of  the  circuit  is  pointed  out 
in  this  introductory  chapter. 

Insulation — really  the  most  important  problem  in  elec- 
trical engineering — is  treated  on  modern  lines  in  Chapter  II. 
The  essential  difference  between  insulation  resistance  and 
dielectric  strength  is  rightly  insisted  upon,  together  with  the 
fact  that  the  dielectric  strength  of  an  insulator  depends 
chiefly  upon  its  molecular  structure.  The  effect  of  specific 
inductive  capacity  is  illustrated  by  Fessenden's  classical 
experiment.  A  good  description  of  the  apparatus  for  test- 
ing dielectrics  is  given,  in  addition  to  the  various  factors 
affecting  the  experimental  results,  such  as  temperature, 
time,  &c.  The  application  of  these  results  to  the  design 
of  machine  insulation  is  explained  by  means  of  curves  and 
tables. 

The  fundamental  principles  of  transformers,  together  with 
descriptions  of  the  leading  types,  are  given  in  the  succeed- 
ing chapter,  the  treatment  being  quite  on  ordinary  lines. 
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Chapter  IV  is  devoted  to  the  losses,  heating  and  efficiency 
of  trnnsfo.  mers,  together  with  the  standard  methods  of 
testing  transformers.  The  various  jx^iuts  are  discussed  in 
a  c  lear  manner,  and  there  is  a  gratifying  absence  of  purely 
empirical  data,  where  these  can  be  replaced  by  reasoned 
principles.  A  good  feature  is  that  the  methods  of  testing 
are  illustrated  by  figures  from  actual  trials.  The  limitations 
of  auto-transformers  are  briefly  pointed  out. 

The  design  of  tiausformers  is  dealt  with  in  Chapter  A' 
by  the  mathematical  method  due  to  Messrs.  Pohl  and  Bohle. 
This  method  is  fully  described,  together  with  the  proofs  of 
the  various  theorems  involved,  and  the  designs  of  several 
transformers  by  well-known  firms  are  worked  through. 

General  considerations  concerning  alternators — including 
mechanical  construction  and  the  various  types  of  windings — 
are  described  in  Chapter  YI.  Mechanical  construction  is 
treated  in  an  almost  entirely  descriptive  manner,  practically 
no  attention  being  given  to  calculations  concerning  the 
strength  of  the  various  parts.  Coloured  diagrams  are  used 
for  illustrating  winding  schemes,  these  adding  greatly  to  the 
clearness  of  the  letterpress. 

The  theoretical  considerations  conceming  alternators,  such 
as  the  E.M  F.  equation,  harmonics  due  to  teeth,  magnetic 
calculations,  armature  reaction,  synchronous  impedance,  &c., 
are  put  forward  in  Chapters  YIII  and  IX.  The  treatment 
is  decidedly  thorough,  being  largely  based  on  the  methods  of 
the  late  Prof.  Arnold,  as  given  in  his  book  "  Die  Wechselstrom- 
technik."  A  student,  after  working  through  these  chapters, 
should  face  examination  papers  dealing  with  alternators  with 
a  comparatively  light  heart.  We  should  have  liked  to 
see  some  examples  appended,  culled  from  examination 
papers  if  necessary,  since  these  supply  an  effective  test  as  to 
whether  a  student  has  really  obtained  an  accurate  knowledge, 
and,  after  all — quite  apart  from  examinations — to  be  worth 
anything  at  all,  knowledge  must  be  thorough  and  accurate. 

The  various  losses  occurring  in,  and  the  efficiency  and 
heating  of,  alternators  are  next  examined.  The  treatment 
is  quite  modern  ;  for  example,  the  method  due  to  Potier  and 
Riidenberg  for  approximately  calculating  the  eddy-current 
loss  in  solid  pole  shoes  is  given.  The  standard  methods  of 
testing  alternators  are  also  briefly  described. 

Chapter  IX  deals  with  the  vitally  important  subjects  of 
parallel  running,  forced  and  free  oscillations,  &c.,  the 
methods  used  being  very  similar  to  those  put  forward  by 
Dr.  Rosenberg  in  his  Institution  paper  seveial  years  ago. 
The  chapter  would  have  been  improved  had  some  numerical 
illustrations  of  the  somewhat  complex  formuliB  been  given. 

The  actual  design  of  alternators  is  next  dealt  with.  The 
treatment  follows  what  are  now  standard  lines,  and  the 
several  necessary  constants  are  well  on  the  safe  side.  The 
designs  of  a  number  of  existiog  machines  are  worked  through 
as  examples  of  the  method. 

The  concluding  section  of  the  book  deals  with  rotary 
converters.  Chapter  XIII  discussing  transformation  ratios, 
armature  reaction  and  windings,  with  the  aid  of  coloured 
diagrams. 

Chapter  XIV  discusses  voltage  regulation,  heating  and 
efficiency,  while  the  final  chapter  deals  with  the  actual 
design  of  rotaries,  the  methods  again  being  largely  those  due 
to  Prof.  Arnold. 

Induction  motors  are  not  treated,  the  authors  probably 
thinking  that  the  book  would  be  too  bulky  if  these  were 
dealt  with  in  a  sufficiently  comprehensive  manner. 

Sixteen  plates  are  inserted  at  the  end  of  the  book  illus- 
trating transformers,  alternators  and  rotaries  by  various 
makers.     A  good  index  is  appended. 

The  reviewer's  general  impression  is  that  the  book  is 
remarkably  cheap  at  the  price  asked,  being  in  this  respect 
an  effective  contrast  with  some  recent  American  publica- 
tions, and  he  is  of  the  opinion  that  it  will  be  largely  used  in 
technical  schools  and  colleges. — H.  G.  S. 


Radioactive  Suhslances  and  their  Radiations.  By  E.  Ruthee- 
FOED,  Professor  of  Physics,  University  of  Manchester. 
1913.     Cambridge  :  University  Press.     Price  153.  net. 

In  1904,  Prof.  Rutherford  published  a  collected  account 
of  radioactive  phenomena,  entitled  "  Radioactivity."  This 
was  followed  a  year  later  by  a  revised  and  enlarged  edition. 
During  the  years  that  have  since  elapsed,  there  has  been  an 


immense  store  added  to  our  knowledge  of  the  subject,  and 
the  present  volume  gives  a  concise  and  collected  account  of 
all  the  phenomena  in  connection  with  radioactive  substances 
known  to-day. 

The  distinguished  author  signalises,  in  the  preface,  some 
of  the  main  directions  of  advance  since  the  publication  of 
his  second  edition  of  "  Radioactivity."  Mainly,  this 
advance  has  consisted  in  a  great  increase  in  the  amount  and 
accuracy  of  our  knowledge  of  the  radiations  from  active 
substances,  the  nature  of  their  absorption  by  matter,  and  of 
their  connection  with  the  transformations.  The  discovery 
of  methods  of  counting  single  a  particles  has  proved  of  great 
service  in  obtaining  accurate  data  for  the  calculation  of  a 
number  of  important  radioactive  quantities  and  atomic 
magnitudes.  The  discovery  of  the  recoil  of  radioactive 
atoms  resulting  from  the  expulsion  of  a  particles  has  been 
very  valuable  as  a  means  of  separation  of  radioactive  sub- 
stances, and  has  also  added  another  very  interesting  type  of 
corpuscular  radiation  for  study.  Our  knowledge  of  the 
series  of  transformations  in  active  substances  has  been  much 
extended.  In  1905,  20  of  these  were  known  ;  the  number 
is  now  32,  and  there  is  some  evidence  that  a  few  still 
remain  undetected. 

In  one  respect,  however,  there  has  been  very  little  change. 
The  transformation  theory,  advanced  in  explanation  of  radio- 
active phenomona,  has  undergone  no  essential  modification 
in  the  interval.  It  has  stood  the  test  of  time  and  is  the 
only  theory  which  gives  a  reasonable  explanation  for  the 
facts.  It  will  be  remembered  that  the  hypothesis  was  first 
advanced  in  1903,  by  Rutherford  and  Soddy,  that  the  atoms 
of  radioactive  elements  are  suffering  spontaneous  dis- 
integration and  that  radiations  accompany  their  break-up. 

One  of  the  most  important  chapters  in  the  book  is  that 
on  ionisation  of  gases  by  radiation.  In  this  an  account  is 
given  of  the  condensation  experiments  for  the  verification  in 
a  direct  way  of  the  theory  that  the  conductivity  produced  in 
gases  by  the  various  types  of  radiation  is  due  to  the  pro- 
duction of  charged  ions  throughout  the  volume  of  the  gas. 
Methods  of  measurement  are  stated  very  fully.  Among 
others,  the  tilted  electroscope,  the  string  electrometer,  and 
the  quartz  Piezo  electrique  are  described.  A  first-rate 
account  is  given  of  the  methods  in  use  for  counting  the 
alpha  particles,  including  C.  T.  R.  Wilson's  photographic 
device. 

The  chapter  on  the  y  ray  is  very  full,  and  there  is  a 
long  discussion  as  to  the  nature  and  meaning  of  these  rays. 
The  author  is  of  the  opinion  that  they  are  of  the  type  of 
penetrating  X-rays.  The  chapter  on  the  Theory  of 
Successive  Transformations  gives  a  good  deal  of  the  mathe- 
matics of  this  important  subject. 

There  are  three  short  appendixes.  In  the  first  an 
account  is  given  of  the  methods  of  measurement  of 
quantities  of  radium  ;  in  the  second  there  is  a  brief  state- 
ment of  the  remarkable  method  devised  by  C.  T.  R.  Wilson 
for  rendering  visible  the  trails  of  single  a  and  /3  particles. 

Throughout  the  volume  references  to  original  work  are 
consistently  stated. 


THE    ELECTRIC    VEHICLE. 

Its  Limitations  and  Selling  Points  for  the 
English  Market. 


By  J.  W.  BEAUCHAMP. 

Within  the  present  year  attention  has  again  been  directed 
to  the  self-contained  electric  vehicle.  The  use  of  stored 
electricity  as  a  means  of  propulsion  for  road  vehicles  is  one 
of  its  very  earliest  applications,  and  possibly  in  no  other 
direction  had  the  efforts  of  electrical  engineers  met  until 
recently  with  such  disappointing  results.  The  solution  of  the 
problem,  simple  in  every  respect  excepting  that  of  carrying 
the  supply  of  electrical  energy,  hag  received  a  fresh  impetus 
from  the  work  of  Edison,  whose  storage  battery,  although 
representing  electrically  only  a  modest  advance  upon  the 
performance  of  the  lead  cell,  has  been  so  perfected  in  detail 
and  construction  that  it  offers  to  the  engineering  world  a 
practical  means  of  carrying  and  retaining  electricity  apart 
from  its  source  of  production,  a  facility  which  will  appeal  to 
workers  in  many  fields  of  science  and  engineering. 
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Although  the  storage  battery  is  used  to  a  considerable 
extent  in  connection  with  public  electricity  supply,  there  ia 
80  far  but  little  information  available  with  regard  to  the 
effect  on  the  supply  business  which  might  result  if  large 
numbers  of  batteries  were  in  the  possession  of  private 
individuals,  and  such  information  aa  is  to  hand  is  mostly 
derived  from  American  practice  and  through  sources  which 
are  interested  in  the  exploitation  of  the  electric  vehicle. 

The  ordinary  consumer  of  electric  jjower  is  stationary 
with  regard  to  the  local  supply  undertaking,  drawing  his 
energy  from  a  point  on  the  mains  system  convenient  to 
himself  and  at  times  of  the  day  which  suit  the  needs  of  his 
business  ;  but  the  possessor  of  electric  vehicles  is  a  mobile 
consumer  of  energy,  able  within  limits  to  draw  his  supply 
from  points  convenient  to  the  supplier,  and  even  to  desert 
him  in  favour  of  another  within  reasonable  distance.  His 
convenience  may,  in  many  cases,  be  met  by  taking  charging 
supplies  during  those  hours  when  bis  vehicles  are  not 
needed,  that  is  to  say,  in  most  cases  at  Che  time  when  the 
demand  upon  the  supplier  is  not  heavy. 

These  features  of  the  business  in  view  give  the  consumer 
a  certain  independence  of  the  supplier,  and  although  at  the 
same  time  they  put  the  latter  in  a  good  position  for  dealing 
with  such  requirements,  they  demand  some  forethought  and 
attention  if  the  fullest  advantage  is  to  be  obtained. 

It  may  be  of  interest  to  examine  the  position  of  the 
vehicle  business  to-day  and  consider  the  information  avail- 
able from  the  point  of  view  of  the  British  supply  engineer 
who  is  seeking  further  activities  for  his  plant. 

The  number  of  electric  vehicles  in  use  in  this  country 
to-day  is  not  large,  but  it  is  by  no  means  so  insignificant  as 
is  generally  supposed.  Cabs  are  in  daily  use  in  London, 
whilst  it  is  stated  that  a  considerable  fleet  of  electric  taxis  is 
now  being  prepared.  The  silent  and  rapid  electric  ambu- 
lance is  an  all  too  familiar  sight  in  the  City  and  the  Dock 
area  of  East  London.  Several  of  the  large  West  End  stores, 
after  trial  of  the  Edison  vans,  have  now  ordered  consider- 
able numbers,  and  at  least  one  Continental  firm  is  having 
success  amongst  tradesmen  with  a  light  cart  driven  by  lead 
batteries,  and  a  particularly  ingenious  arrangement  of  the 
driving  motor  on  the  front  axle. 

On  the  Continent  the  lead  battery  appears  to  have  made 
quite  a  permanent  position  for  itself  in  connection  with  a 
certain  class  of  road  transit.  Complete  fire  brigade  equip- 
ments, tower  wagons  and  light  postal  vans  are  used  in  con- 
siderable numbers,  whilst  one  company  has  produced  and 
sold  large  numbers  of  powerful  tractors  for  municipal  service. 
These  machines  are  arranged  for  the  ready  attachment  of 
dust  vans,  slop  tanks,  street  sweepers,  and  watering  carts,  or 
may  be  used  for  carting  material  or  for  any  service  where 
heavy  loads  are  to  be  transported  at  slow  speeds. 

In  the  States  it  would  appear  that  light  cars  of  the  run- 
about class  have  been  successful,  whilst  vans  for  heavy 
work,  dock  traffic  and  general  store  deliveries  have  become 
very  numerous,  the  total  number  in  use  being  stated  at 
about  40,000. 

Selling  Eleclrics. — In  undertaking  publicity  work  with 
the  object  of  encouraging  the  use  of  the  electric  vehicle 
and  obtaining  the  business  of  battery  charging,  very  careful 
attention  must  be  given  to  the  commercial  aspect  of  the 
proposition  from  the  user's  standpoint  under  British  con- 
ditions. A  false  move  in  this  direction  may  do  much  harm, 
and  where  the  work  is  put  into  the  hands  of  a  general  light 
and  power  selling  staff,  precise  limits  and  instructions 
should  be  given  and  adhered  to,  and  embellishment  of  facts 
discouraged.  Attention  must  be  concentrated  on  the  class 
of  business  which  a  study  of  the  electric  vehicle  problem 
shows  to  be  possible  with  gain  to  the  user. 

In  comparison  with  horse  and  otlier  methods  of  mechanical 
transport,  the  first  cost  of  the  electric  is  high,  but  its 
running  cost  is  low.  Therefore,  commercial  success  depends 
upon  obtaining  the  utmost  possible  ton-mileage  out  of  the 
new  vehicle.  In  many  cases  one  of  the  advantages 
which  it  offers  to  the  user  is  the  incentive  to  overhaul 
his  organisation  and  system  of  goods  delivery,  a  selling 
point  which  must  not  be  lost  sight  of. 

In  certain  businesses  cartage  work  consists  principally  of 
carrying  heavy  loads  for  considerable  distances  with  few 
stops,  as  in  delivering  furniture,  pianos,  &c.  In  such  cases 
it  is  possible  to  obtain  a  big  day  mileage. 


In  a  large  bagine«9  by  careful  arrangement  a  van  may  be 
worked  with  two  shifts  of  men,  so  avoiding  to  a  great  extent 
the  cost  of  keeping  it  standing  whilst  the  men  attached  to 
it  take  meals. 

In  other  classes  of  work  the  opposite  conditions  obtain. 
Vans  are  u«ed  to  deliver  small  weighta  at  frequent  intervals, 
covering  but  a  short  distance  with  many  hales,  as  in  the 
business  of  retailing  bread,  milk,  and  other  food  staffs. 

At  present  many  large  undertakings  have  a  B)Btem  of 
"  distributor "  carts  going  from  house  to  house,  and 
replenished  at  intervals  by  "  feeder "  carts  from  head- 
quarters. In  such  a  case  the  use  of  an  electric  for  the  dis- 
tributing duty  might  be  more  expensive  than  the  present 
system,  but  employed  to  feed  a  numl^r  of  horse  c-arts  it 
might  echieve  groat  economies. 

Speaking  generally,  attention  should  at  first  be  concen- 
trated on  business  which  calls  for  the  transport  of  hea^7 
loads  at  moderate  speeds. 

For  City  work  the  moderate  speed  of  the  electric  van, 
coupled  with  its  rapid  acceleration  and  ease  of  control,  is  a 
positive  advantage  over  the  higher  speed  of  petrol  and  steam 
vehicles,  which  are  only  able  to  maintain  a  fair  average 
rate  in  dense  traffic  by  a  succession  of  stops  and 
spurts,  destructive  alike  to  the  machine  and  the  road. 
In  putting  forward  the  commercial  electric  van  proposition 
it  is  necessary  to  present  clearly  the  salient  advantages  of 
this  method  of  road  transport,  some  of  the  principal  of  which 
are  enumerated  below.  Others  will  be  met  with  from  time 
to  time  in  the  course  of  business  and  should  be  carefully 
recorded. 

1.  Extreme  simplicity  and  reliability  of  the  motor  and 
controlling  apparatus  in  which  there  are  no  reciprocating 
parts  and  no  mechanical  gearing  for  regulating  speeds  or 
reversing. 

The  electric  motor  has  already  replaced  to  a  very  con- 
siderable extent  the  use  of  various  kinds  of  engines  for 
driving  machinery  in  factories;  this  is  largely  due  to  the 
simplicity  of  the  rotary  machine  as  compared  with  any 
reciprocating  apparatus  in  which  wear  and  tear,  consumption 
of  lubricants,  and  risk  of  breakdown  are  immensely  greater. 
All  these  merits  of  the  tried  and  tested  electric  motor 
are  now  available  for  mechanical  road  transport  and  they 
show  up  most  advantageously  in  comparison  with  steam 
and  petrol  engines,  which  suffer  far  more  when  used  for 
driving  vehicles  than  when  stationary,  owing  to  the  rough- 
ness of  roads  and  vibration. 

2.'  The  control  of  an  electric  vehicle  is  of  the  simplest 
description,  and  is  furnished  by  one  lever  or  pedal  combined 
with  a  steering  wheel. 

It  is  unnecessary  to  dismount  in  order  to  perform  risky 
gymnastic  feats  with  the  starting  handle,  as  in  the  majority 
of  petrol  cars. 

Speed  variation  and  reversal  are  obtained  without  clutche« 
or  gearing. 

Starting  and  stopping  and  speeij  change  are  smooth  and 
silent. 

There  is  no  emission  of  smoke,  cinders  or  odour,  and  no 
back  firing  or  adjustment  of  fuel  or  air  supply. 

Driving  beconies  merely  a  matter  of  steering,  and  any 
person  can  operate  an  electric  vehicle  after  a  simple 
demonstration. 

The  efficiency  and  welfare  of  the  machine  are  practically 
independent  of  the  skill  and  knowledge  of  the  driver. 

The  driver  of  an  electric  bneinfss  cart  is  able  to  keep 
himself  sufficiently  clean  to  handle  gocds  and  book  private 
house  orders 

3.  Speed. — The  speed  of  the  electric  vehicle  is  limited  by 
its  design,  and  it  becomes  impossible  to  exceed  a  certain 
predetermined  rate  even  when  the  van  is  unloaded,  so  re- 
moving the  drawback  peculiar  to  most  mechanically-driven 
vehicles  that  they  may  be  raced  under  certain  conditions.  Re- 
cords have  proved  that  increase  in  the  speed  of  a  mechanical 
vehicle  beyond  its  proper  limit  causes  the  cost  of  operating 
and  maintenance  to  rise  out  of  all  proportion  to  the  extra 
duty  obtained.  This  is  particniarly  the  case  when  the 
vehicles  are  lightly  loaded,  and  one  of  the  chief  points  in 
favour  of  the  electric  van  is  that  it  cannot  be  raced  when 
empty,  a  proceeding  which  is  most  destructive  to  the  ordinary 
steam  and  petrol  van. 
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4.  Absence  of  the  use  of  inflammable  spirit. 

The  vehicles  are  driven  and  lighted  by  electricity. 

The  cost  and  risk  of  handling  and  storing  petrol  or  other 
fuels  and  making  acetylene  are  entirely  eliminated,  and  the 
expense  of  insurance  is  reduced. 

5.  Great  reduction  in  fire  risk  when  on  the  road  and 
when  in  garage. 

G.  The  vehicles  do  not  drop  liquids  on  the  road.  Owing  to 
the  simplicity  of  the  moving  parts,  lubricating  is  reduced  to 
a  minimum,  and  the  oil  and  grease  nuisance,  characteristic 
of  most  mechanical  transport  methods,  is  absent.  The 
waste  of  petrol  and  oils  has  an  injurious  effect  upon  the 
roads,  and  gives  rise  to  danger  of  explosion  in  drains  and 
sewers,  whilst  extra  cost  for  cleaning  is  involved  and  damage 
done  to  the  rubber  of  tires,  insulated  wires,  and  other  parts 
of  the  vehicles. 

7.  Silence  in  operation  is  the  most  striking  feature  of  the 
electric  vehicle,  owing  to  the  simple  turning  movement  and 
the  absence  of  all  reciprocating  parts,  explosions,  and 
changing  of  mechanical  gears.  These  vehicles,  whether  in  the 
form  of  pleasure  cars  or  heavy  vans,  are  absolutely  silent, 
an  advantage  for  which  perhaps  few  are  prepared  to  pay, 
but  one  which  in  the  aggregate  appeals  to  everyone  very 
much. 

A  preponderance  of  the  electric-driven  vehicle  on  our 
City  roads  would  effect  a  great  reduction  in  the  nerve 
destroying  clatter,  which  is  a  feature  of  them  to-day. 

A  certain  type  of  light  electric  car  has  already  been  put 
into  use  for  the  delivery  of  milk  in  residential  districts  in 
the  early  morning.  Its  silence  in  operation  is  one  of  its  chief 
recommendations,  contrasting  in  a  striking  manner  with 
the  clatter  and  jingle  which  are  associated  with  morning 
deliveries  by  the  horse-drawn  cart. 

The  electric  car  can  be  turned  in  an  extremely  small 
radius,  in  some  cases,  little  greater  than  its  own  length  ;  a 
feature  which  gives  it  an  advantage  in  manipulating  heavy 
loads  in  railway  yards,  markets,  and  other  congested  areas. 

8.  Guarantees  can  be  obtained  from  most  battery  makers. 
The  Edison  Storage  Battery  Co.  offer  the  following  terms  : — 
"  Any  defect  in  workmanship  or  material  will  be  corrected 
free  of  charge  if  notice  be  given  within  one  year  of 
delivery. 

"  If,  during  six  years  (or  four  for  traction  service)  from 
date  of  delivery,  any  cells  are  found  to  be  incapable  of 
developing  full-rated  capacity,  under  normal  conditions,  we 
will,  at  our  discretion,  either  replace  them  with  other  cells 
of  full-rated  capacity,  or  repair  such  cells  to  restore  their 
full-rated  capacity,  free  of  charge,  f.o.b.  our  works,  pro- 
vided that  all  said  cells  are  installed  in  a  manner  approved 
by  us,  and  that  all  said  cells  are  cared  for  and  operated  in 
accordance  with  our  standard  printed  instructions." 

Most  of  the  leading  makers  of  lead  cells  for  traction 
service  are  also  prepared  to  quote  inclusive  terms  for 
maintenance  based  on  mileage. 

9.  Increased  useful  life  of  lires.  Owing  to  the  simple 
rotary  motion  of  the  electric  motor,  and  the  total  absence  of 
pounding  on  the  tires,  and  less  slip  at  starting,  it  is  found 
in  practice  that  the  life  of  the  tires  is  considerably  greater 
on  an  electric  vehicle  than  in  the  case  of  petrol  or  steam. 

10.  The  cost  of  electrical  energy  at  current  rates  for 
running  these  cars  and  vans  varies  from  one-third  to  one- 
half  of  the  cost  of  the  petrol  required  for  motor  vehicles  of 
the  same  carrying  capacity. 

The  cost  of  coal  and  petrol  has  risen  rapidly  within  recent 
years.  In  the  latter  case  the  price  appears  to  be  subject  to 
variations  out  of  all  proportion  to  its  cost  of  production, 
whereas  the  cost  of  electrical  energy,  although  to  some  extent 
dependent  upon  the  cost  of  fuel,  shows  a  steady  tendency 
to  fall  owing  to  the  rapidly  increasing  demand  which 
enables  suppliers  to  employ  larger  and  relatively  less 
expensive  and  more  efficient  machinery  for  its  production. 

11. — The  operation  of  the  van  is  independent  of 
weather  and  climate,  whilst  its  extremely  powerful  starting 
effort  makes  it  most  useful  in  temporary  road  difficulties, 
such  as  soft  ground,  snow,  &c. 

The  electric  wagon  can  be  garaged  where  horses  would 
not  be  permitted  for  sanitary  reasons,  or  on  account  of  the 
noise  which  is  associated  with  stables. 

12.  Speed. — In  putting  forward  the  claims  of  the  electric 
pleasure  car,  the  seller  is  often  met  with  the  objection  that 


its  maximum  economical  speed  is  inferior  to  that  of  the 
petrol  car. 

This,  at  the  present  time,  is  true,  but  it  is  not  so  serious 
an  objection  as  is  generally  imagined. 

In  the  case  of  heavy  street  traffic,  owing  to  certain 
features  of  the  electric  car,  its  average  speed  through  the 
working  day  more  nearly  approaches  its  maximum  than  is 
the  case  with  the  petrol  machine. 

Moreover,  in  practice  a  powerful  touring  car  can  seldom 
be  used  at  its  top  speed  for  sufficient  length  of  time  to 
constitute  any  real  advantage  to  the  owner.  Powerful  cars 
are  rather  expensive  toys,  from  which  occasionally  the  owner 
is  able  to  obtain  the  luxury  of  excessive  speed  for  a  short 
time. 

In  putting  forward  the  small  "  electric  "  for  business  and 
city  work,  one  of  its  most  promising  fields,  it  is  desirable  to 
point  out  that  at  the  present  time  owners  of  large  petrol 
cars  use  them  to  a  considerable  extent  for  short  runs  in  con- 
nection with  their  business.  This  is  most  uneconomical,  the 
petrol  consumption,  wear  and  tear  of  machine  and  tires  being 
out  of  all  proportion  to  the  benefit  gained  on  these  short 
runs,  whilst  the  massive  car  helps  to  add  unnecessarily  to 
the  congestion  of  the  thoroughfares. 

In  many  cases  a  business  man  would  find  it  an  economical 
proposition  to  reserve  his  petrol  car  for  distance  and  pleasure 
work,  and  maintain,  at  the  same  time,  a  small  and  convenient 
electric  "  Runabout "  for  business  purposes  and  evening  work 
in  the  city. 

The  spectacle  of  one  man  driving  himself  about  the 
narrow  streets  of  our  business  districts  in  a  car  capable 
of  carrying  five  or  six  people  along  the  road  at  40  miles 
an  hour,  is  not  infrequently  seen,  and  certainly  does  more 
to  add  to  the  cost,  of  motoring  than  the  owner  generally 


imagmes. 


THE    USE    OF    IRON    IN    ELECTRICAL 
MEASURING    INSTRUMENTS.* 


In  a  paper  recently  read  by  Herr  Dolbrow^ky  before  the  Elektro- 
technischer  Verein,  he  discuEses  the  present  state  of  commercial 
electrical  measuring  instrument  construction,  and  points  out  that, 
considered  as  engineering  structures,  a  great  deal  of  improvement  is 
still  desirable.  The  demand  for  increased  accuracy  has  led  to  the 
introduction  of  much  delicate  work,  and,  in  the  writer's  opinion,  to 
the  sacrifice  of  reliability  and  stability.  He  suggests  that  this 
particular  branch  of  electrical  engineering  has  not  yet  emanci- 
pated itself  from  certain  academic  rules  and  ideas,  and  that  future 
improvements  are  to  be  expected  by  a  closer  application  of  the 
sound  engineering  methods  which  have  proved  so  successful  in 
dynamo  designing. 

One  of  the  established  principles,  for  instarce,  in  the  design  of 
the  dynamometer  type  of  instrument,  consisting  of  a  fixed  coil 
and  a  moving  coil,  has  been  that  the  presence  of  iron  must  be 
avoided  at  all  costs  if  accuracy  is  to  be  retained.  This  type  of 
instrument  is  especially  important  in  connection  with  alternating 
currents  for  which  wattmeters  are  so  essential,  especially  such  as 
can  be  accurately  calibrated  by  direct-current  methods.  As 
hitherto  usually  made,  without  iron,  these  instruments,  although 
often  highly  accurate  when  judiciously  used,  are  liable  to  con- 
siderable errors  due  to  outside  magnetic  fields,  and  due  to  deforma- 
tions which  can  be  easily  set  up,  if  they  are  roughly  handled, 
owing  to  the  necessary  absence  of  solid  metallic  supports  for  the 
coils.  Good  modern  wattmeters  of  this  type  seldom  have 
moving  systems  weighing  less  than  4  grammes,  whilst  the  maxi- 
mum deflection  torque  is  only  about  "4  cm. -gramme.  This  small 
torque  involves  the  use  of  very  delicate  jewelled  bearings,  and 
makes  the  whole  construction  very  far  from  robust. 

The  introduction  of  iron  into  the  stationary  part  of  such  an 
instrument,  offers  the  double  advantage  of  increased  torque  and 
freedom  from  outside  field  effects,  but  the  production  at  the  same 
time  of  serious  hysteresis  and  phase  errors  has  been  feared,  and  has 
prevented  its  general  use. 

Herr  Dobrowolsky  and  the  AUgemeine  Elektri zi< ats  Gesellschaft 
have,  however,  recently  succeeded  in  brirging  out  a  line  of 
dynamometer  wattmeters  provided  with  ample  iron  magnetic 
circuits,  and  yet  showing  a  high  degree  of  accuracy.  These  are 
known  as  "  Ferro-dynamic "  instruments.  The  arrangement 
adopted  is  shown  in  fig.  1  diagrammatically.  Many  previous 
more  or  less  successful  attempts  to  produce  instruments  of  this 
type  have  been  made,  e.g.^  by  Beniechke,  Lotz,  Sumpner, 
Drysdale,  and  other?,  and  the  chief  advance  claimed  for 
the  new  instruments  is  simply  a  careful  selection  of  the 
dimensions   so   as  to    enable   the   advantages    due    to    the    high 
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permeability  of  the  iron  to  be  obtained  without  the  inaccuracy  du 
to  its  remanence  and  hyHteresiif  bocoininpr  too  p reat.  When  a  closed 
iron  circuit  has  been  mapnetised  and  the  excitation  is  removed,  a 
certain  amount  of  residual  magnetism  always  remains,  as  (ihown 
by  K,  fip.  2.  In  order  to  remove  this,  a  certain  neprativc  "coercive 
force "  r  has  to  be  applied.  This  coercive  force  may  be  looked 
upon  as  overcominpT  a  certain  number  of  ampere-turns  which  have 
become  inherent  to  the  iron  throufrh  its  maprnetisation,  and  which 
tend  to  maintain  the  residual  flux  u.  The  fact  that  these  inherent 
ampere-turns  are  not  actually  quite  constant  may  l>e  neglected  in 
this  connection.  If  now  an  air-gap  is  introduced  into  the  iron 
circuit  and  the  magnetic  cycle  is  carried  out  once  more  between  the 
same  limits,  the  loop  will  have  the  long  narrow  form  shown  to  the 
right,  with  an  amount  of  residual  magnetism  which  is  far  smaller 
than  before.  This  arises  from  the  fact  that  whilst  the  numV^er  of 
inherent  ampere-turns  are  practically  unchanged,  they  now  have  to 


Boft-iron  instruments,  in  which  the  whole  iron  present  only  weighs 
perhaps  1  gramme.  It  cannot,  therefore,  be  iedd  th»t  mach  iron 
necc'HHarily  means  much  residual  maenetijon. 

In  order  to  avoid  a  hysteresis  error  alao,  suitable  dimennoninfr 
is  all  that  is  necessary,  'i'he  effect  of  hysterems  loss  in  the  iron 
i.-j  to  introduce  a  small  phase  differenf;e  Vietween  the  current  in  the 
magnetising  coil  and  the  flux  pro<]uc'  The  amount  of  this 

error  depends  on  the  ratio  of  the   h..  watts  to  the  whole 

volt-amperes  taken  by  the  coil,  and  can  be  ma/i'fnevlitrible  by  keep- 
ing this  ratio  small.  In  fact,  the  same  roiuirement  as  for  the 
reduction  of  the  remanence  error  will  remove  the  hystere*!.-*  error, 
for  it  has  been  shown  that  remanence  becomes  ne'/ligible  if  the 
ratio  of  the  ampere-turns  used  in  the  iron  to  the  whole  ampere- 
turns  of  the  coil  ia  kept  low  and  the  hysteresis  error  uj  avoided  if  the 
ratio  of  the  watts  in  the  iron  ia  small  compared  with  the  total 
volt-amperes  of  the  coil.     Both  these  reanlts  are  attained  by  keeping; 
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overcome  the  high  magnetic  resistance  of  the  air-gap  as  well  as  that 
of  the  iron  path.  Suppose  the  length  of  iron  path  is  10  cm.,  and 
the  flux  density  is  .5,000  lines  per  s=q.  cm.  requiring  about  2  ampere- 
turns  per  cm.,  so  that  the  total  ampere-turns  to  be  applied  without 
any  air-gap  =  2  x  10  =  20.  The  coercive  force  will  then  have 
some  value  less  than  20  ampere-turns.  Suppose  now  an 
air-gap  is  introduced  requiring  the  application  of  a  total  of 
200    ampere-turns      in     order     to      produce      the     density      of 
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Fig.  6. 


5,000,  i.e.,  the  total  magnetic  resistance  is  made  10  times 
as  great.  The  intrinsic  ampere-turns  (or  the  coercive  force)  will 
still  be  as  before — something  under  20,  and  the  residual  magnetism 
will,  therefore,  be  reduced  to  one- tenth  of  its  original  value.  With 
greater  air-gap  the  residual  magnetism  can  be  still  further  reduced. 
This  leads  to  the  following  general  rule  : — "  The  residual  magnetism, 
stated  as  a  percentage  of  the  total  magnetism,  cannot  exceed  the 


Fig.  8. 


percentage  which  the  ampere-turns  for  the  iron  path  are  of  the 
total  ampere-turns  for  iron  and  air."  In  order,  therefore,  to 
reduce  the  residual  magnetic  effect  to  less  than  1  per  cent.,  it  is 
only  necessary  to  arrange  for  the  iron  paths  to  absorb  only  1  per 
cent,  of  the  total  applied  ampere-turns. 

In  the  A.E.G.  ferro-dynamic  instruments,  for  instance,  good 
(alloyed)  iron  stampings  are  used,  shaped  as  in  fig.  1,  so  as  to  give 
a  very  short  iron  path,  and  with  an  air-gap  of  5  mm.  at  each  side, 
and  it  is  found  that  of  the  total  of  about  200  ampere-turns  applied 
the  iron  path  only  absorbs  about  1  ampere-turn.  The  residual 
magnetism  must,  therefore  by  the  rule,  be  reduced  to  less  than 
2  per  cent.,  and  experiment  fully  confirms  this.  The  whole  weight 
of  iron  is  something  like  300  grammes,  and  yet  the  per  cent, 
remanence  is  no  more  than  is  often  met  with  in  modern  moving 


the  length  of  iron  path  in  the  direction  of  the  flux  as  short  as  pos- 
sible, and  using  a  comparatively  large  air-gap.  The  total  ampere- 
turns  used  should  not  be  made  too  great  as  that  involves  much  space 
for  the  coil,  and  consequently  a  long  iron  path.  On  the  other 
hand,  the  ampere-turns  must  not  be  too  small,  as  that  means  a 
reduced  air-gap  and  reduced  volt-amp'^res.  By  bearing  these  points 
in  mind  it  has  been  found  possible  to  reduce  the  phase  error  to  a 
negligible  value.  For  instance,  in  one  of  these  ferro-dynamic  watt- 
meters when  the  current  coils  and  volt  coils  are  supplied  from 
separate  sources  with  exactly  'J0°  phase  difference  between  them,  the 
deflection  (which  should  be  zero  if  no  phase  error  exists  in  the  meter) 
was  found  to  amount  to  only  '3  per  cent,  of  the  full  scale  deflection. 
This  extremely  small  error  under  such  conditions  (practically 
measuring  power  with  a  power  factor  of  0)  proves  that  the  meters 
are  amply  correct  for  practical  purposes  without  the  use  of  any  kind 


Fig.  7. 


of  compensation,  though,  if  desired,  it  is  quite  possible  to  remove 
even  this  very  small  error  by  inserting  a  small  inductance  in  series 
with  the  volt  coil  or  otherwise.  The  following  additional  data  for 
such  a  wattmeter  are  given  :  — 

Total  weight  of  moving  system,  including  spiral  springs,  air 
damper,  itc,  4  gr. 

Maximum  deflecting  torque  (about  double  the  usual  figure), 
'8  em.  gr. 

Ratio  torque/weight  =  "8/4  =  '2. 

Watts  lost  in  the  current  coil,  2'i. 

Watts  lost  in  the  voltage  coil  alone,  '015. 

Current  in  the  voltage  coil  at  100  volts,  01  ampere. 

Coefficient  of  self-induction  of  the  voltage  coil  alone.  "007  henry. 

Ratio  of  non-inductive  manganin  resistance  to  the  copper  resist- 
ance of  the  volt  coil  for  100  volts,  75. 

Ditto,  for  200  volts.  l.'.O. 

These  figures  show  that  the  instruments  are  w"ll  up  to  the  mark 
of  Tood  modem  switchboard  wattmeters,  but  have  about  double  the 
usual  deflecting  torque. 

This  alone  brings  decided  advantages  with  it,  such  as  the  use  of 
solid  collar  bearings,  as  in  fig.  3,  in  plaae  of  the  usual  delicate 
jewelled  bearing  of  fig.  4. 

Further,  the  use  of  the  iron  renders  the  new  meter  extra- 
ordinarily free  from  outside  field  effects.  The  whole  construction 
is  very  compact  and  enables  a  flat  instrument,  as  shown  in  fig.  5, 
to  be  obtained  for  switchboard  work  with  only  a  comparatively 
narrow  tube  containing  the  mechanism  passing  through  the  face  of 
the  board. 

Further  details  of  the  instrument  are  shown  in  figs.  li.  7  and  S. 
The  ferro-dynamic  instruments  are  suitable  for  i>.c.  as  well  as 
A.C.,  and  can  be  accurately  calibrated  with  d.c. 

The  prin<uple  lends  itself  specially  well  to  the  production  of 
registering  wattmeters,  for  which  large  deflecting  tongues  are 
requireti.  Without  taking  excessive  currents,  such  torques  as 
30  cm.  grammes  can  be  obtained,  the  volt  coil  only  takins;-  about 
'1  ampere,  and  the  phase  error  not  exceeding  \  per  cent. 
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FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 

BR.VZIL. — The  Government  have  decided  to  levy  a  surtax  of 
2  per  cent,  ad  raJorevi  en  all  goods  imported  through  the  Customs 
House  of  Aracaju,  in  the  State  of  Seigpe,  the  prccetds  of  the  tax 
to  be  used  for  port  works. 

H.M.  Consul-General  at  Rio  de  Janeiro  has  forwarded  to  the 
Board  of  Trade  certain  important  information  as  to  the  charges  for 
warehousing  goods  in  Brazil.  It  appears  that  the  charges  for 
goods  stored  in  "internal  "'warehouses  are  now  levied  on  a  uniform 
basis  at  all  Brazilian  ports  as  follows  : — 

Up  to  30  days       1  per  cent,  per  month. 

Upto_60days       ...     H  percent,  per  month 

for  the  whole  period. 
Up  to  90  days      2  per  cent,  per  month 

for  the  whole  period. 
For  periods  exceeding  90  days  ...     3  per  cent,  per  month 

for  the  whole  period. 

The  charges  do  not  begin  to  accrue  until  the  completion  of  the 
discharge  of  each  separate  consignment  into  the  warehouge. 
Fractions  of  a  month  are  counted  as  a  whole  month.  The  percentage 
rates  are  calculated  on  the  official  valuations  of  the  goods  according 
to  the  Brazilian  Customs  Tariff.  Thus,  for  example,  in  the  case  of 
goods  on  which  the  rate  of  Customs  duty  is  1,200  reis  per  kilog., 
representing  an  ad  valorem  rate  (razHo')  of  50  per  cent.  The  official 
valuation  would  therefore  be  2,4u0  reis  per  kilog.,  and  it  is  on  this 
valuation  that  the  percentage  warehousing  charges  are  calculated.  It 
will  be  seen,  therefore,  that  heavy  expenses  may  be  incurred  by 
leaving  goods  in  warehouse  for  any  lengthy  period. 

Certain  classes  of  goods  (as  enumerated  in  Table  H,  appended  to 
the  "  Consolida(jao  das  Leis  das  .Alfandegas ")  may  be  desapchado 
sohre  afjva,  i.e.,  the  goods  can  be  cleared  and  duties  paid  before 
they  are  discharged  from  the  steamer.  The  advantage  of  this  is, 
that  although  such  goods  have  to  pass  through  the  warehouses, 
they  are  exempt  from  warehousing  charges  if  removed  within 
three  working  days  counting  from  the  day  of  entry.  If  the  goods 
are  not  removed  within  that  period,  they  incur  double  the  usual 
percentage  charges.  Goods  not  mentioned  in  Table  H  pay  one 
month's  warehousing  charge,  even  if  they  only  pass  in  transit 
through  the  warehouse. 

CUBA. — The  Cuban  Government  propose  to  create  free  ports  at 
Santiago  and  Cienfuegos  for  the  entry  of  goods,  free  of  duty,  which 
are  intended  to  be  re-imported  either  in  the  condition  in  which 
they  were  landed,  or  after  having  been  re-packed  or  subjected  to 
industrial  processes. 


16,853.  "  Stereoscopic  X-ray  aystems."  H.  C.  Snook  and  E.  W.  Kelly. 
(Convention  date,  August  15th,  1912,  United  States.)    July  22nd.    (Complete.) 

16,859.    "  Telephone  exchange  systems."    W.  Aitken,    July  22nd. 

16,885.    "  Electric  switches."    H.  Lucas  and  O.  Lucas.    July  23rd. 

16,890.  "Interlocking-mechanism,  such,  for  instance,  as  used  in  railway 
signalling."  Siemens  Bros.  &  Co.,  Ltd.,  and  W.  E.  Boourfield.  July  23rd. 
(Complete.) 

16,917.  "Method  of  and  means  for  the  production  of  elentric  current." 
W.  DuBiLiER.    (Divided  application  on  14,015/12,  June  15th.).    July  23rd. 

10,958.  "  Mica  earth  arresters  for  use  in  wireless  telegraphy,"  L,  C. 
Wright.    July  24th. 

16.968.  "  Electrical  apparatus  for  internal-combustion  engines."  W,  A. 
Trier.    July  24th, 

16,964,  "  Protective  attachment  for  telephone  mouth-pieces  and  ear-pieces." 
8.  T.  Richardson.    July  24th. 

16.969.  "  Telegraphic  receiving-apparatus  adapted  to  actuate  a  perforator  or 
analogous  device."  Eastern  Telegraph  Co.,  Ltd.,  and  J.  S.  Jenkins, 
July  24th. 

16,975,    "  Electricity  meters."    J,  F.  Watts.    July'24th. 

16,979.  "  Means  for  driving  dynamos  attached  to  vehicles."  C.  E.  Pehrsson. 
(Divided  application  on  18,482, 1912,  August  12tb.)    July  24th.    (Complete.) 

16,985.  "  Electrode  for  uniformly  heating  interior  cavities  of  a  living  body 
by  diathermic  treatment."  Siemens  Bros.  &  Co.,  Ltd.  (Siemens  &  Haleke 
Akt.  Qes.,  Germany.)    July  24th.    (Complete.) 

16,998.  "  Electrical  resonance  operated  apparatus."  H.  W.  Handcock, 
A.  H.  Dykes,  and  W.  Dudi-ell.  (Addition  to  1,395,  1913.)  July  24th.  (Com- 
plete.) 

17,038.  "  Automatic  switch  means  for  telephone  systems."  K.  E.  Ericsson 
and  G.  W.  Dahlsthom.  (Convention  date,  July  26th,  1912,  Sweden.)  July  24th. 
(Complete.) 

17,066.  ''  Apparatus  for  automatically  indicating  and  recording  the  combined 
eflScienoy  of  a  steam  motor  and  coupled  electrical  generator."  R.  S.  Xenaky 
and  F.  Oilman.    July  25th, 

17,C86.  "  Apparatus  for  regulating  the  light-intensity  of  electric  arc-lamps," 
Siemens  -  ScHucKERTWKBKE  G.m.b.H,  (Convention  date,  July  25th,  1912, 
Germany.)    July  2oth.    (Complete.) 

17,092,    "Incandescence  electric  lamps."    A.  How.    July  25th, 

17,109.  "  Arrangements  for  automatically  regulating  the  conditions  of 
electric  systems."    H.  Longton.    July  25th. 

17,112.    "Temperature  alarm."    J.  P.  J.  M.u.one.    July  25th.    (Complete.) 

17.124.  "  Arrangements  for  transmitting  receiving  signals."  Siemens  Bros. 
AND  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.)  July  25th. 
(Complete.) 

17.125.  "  Devices  for  feeding  the  paper  in  recording  apparatus."  Siemens 
Bros.  &  Co,,  Ltd.  (Siemens  &  Halske  Akt. -Qes.,  Germany,)  July  25th, 
Complete,) 

17.126.  "  Measuring  instruments  for  high-frequency  currents."  Siemens 
Bros.  &  Co.,  Ltd.  (Siemens  &  Halske  Akt.-Ges.,  Germany.)  July  25th, 
(Complete.) 

17,137.  "  Electric  relay,"  Siemens  &  Halske  Akt.-Ges.  (Divided  Applica- 
tion on  3,432/13,  February  10th,  Convention  date,  February  12th,  1912, 
Germany.)    July  25th.    (Complete.) 

17,141.    "  Aerial  signalling  appliance."    R.  B.  Bradford.    July  26th. 

17,1E6.  "  Protective  arrangements  for  alternating-current  generators." 
A.  M.  Taylor.    July  26th. 

17,164.     "  Method  of  localising  the  radiant  point  of  electromagnetic  waves 
and  apparatus  therefor."    R.  Wanibdchi.    July  26th.    (Complete.) 
17,174.    "  Electrical  fuses  or  cutouts."    C,  W,  Cox.    July  26th. 
17,190.    "  Electric  light  fittings."    C.  J.  Lane.    July  26th. 


NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtalneft 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


16,662,  "Electric  cables."  F.  J.  Brislee,  J.  L.  Packer  and  British  In- 
sulated AND  Helsby  Cables,  Ltd.    July  2l3t. 

16,673.  "  Governors  for  variable-speed  or  reversible  machines."  L.  Creplet. 
(Convention  date,  July  28rd,  1912,  Belgium).    July  21st,    (Complete.) 

16,675.    "  Electric  adaptor  or  connector."    J.  S.  Holmes.    July  21st. 

16,684.    ''Electric  batteries  aniLaccumulators."    F.  Bablon.    July  21st. 

16,691.    "  Electric  water  gauges."    J.  Ra jczy.    July  21st.    (Complete.) 

16.693.  "Swivel  lampholders,"  C,  N.  Sowden  and  D.  Wood,  July  21st. 
(Complete.) 

16.694.  "Swivel  lampholders."  C,  N,  Sowden  and  D,  Wood,  Jul-o- 2l8t. 
(Complete.) 

16.696.  "  Telephone  machine  switching  systems."  Western  Electric  Co,, 
Ltd.    (P.  T.  Woodward,  Belgium.)    July  21st. 

16,705.  "  Trolley  heads  for  overhead  electric  traction."  E.  H.  Underwood. 
July  21st.    (Complete.) 

16,709.  "Sockets  for  electric  leads."  A.  G.  Bloxam.  (R.  Bosch,  firm  of, 
Germany.)    (Addition  to  6,551,  1913.)    July  2l8t.    (Complete.) 

16,725.  "  Device  for  starting  and  stopping  submarine  syrens."  Signal 
G.m.b.H.    (Convention  date,  July  29th,  1912,  Germany.)   July  21st.  (Complete.) 

16,742.  "  Pocket  lamp  with  writing  attachment."  T.  Sendler,  Jun.  (Con- 
vention date,  February  26th,  1913,  Germany.)    July21st.    (Complete.) 

16.753.  "  Electric  meters."  H.  Aron  Electricitatszahlerfabhik  G.m.b.H. 
(Convention  date,  March  10th,  1913,  Germany.)    July  21st.    (Complete.) 

16.754.  "  Controlling  apparatus  for  electric  circuits."  A.  Regal,  July  21st, 
(Complete.) 

16,770.    "  Electric  incandescent  lamps."    C.  W.  Read.    July  22nd. 

16.791.  "Lamp  hanger  for  high-tension  series  lighting."  G,  Barker. 
(Thompson  Electric  Co.,  United  States.)    July  22nd,    (Complete.) 

16.792.  "  Apparatus  for  electrically  operating  planing-machines  and  the  like 
reciprocating  tools."  Lancashire  Dynamo  Motor  Co.,  Ltd.,  A,  P.  Wood  and 
R.  S.  McLeod.    July  22nd. 

16,807.  "Controlling  gear  for,  or  connected  with,  electrically  -  driven 
hydraulic  pumps."    J.  A.  Towler.    July  22nd.    (Complete.) 

16,818,  "  Water-heater  by  means  of  eleetricity."  J.  A.  B.  Schlegel  and  K. 
Spabr.    July  22nd. 

16,815.  "Cash  stamp  parcel,  or  like  tray,  in  combination  with  an  illumi- 
nated sign  for  advertising  purposes."    R,  A.  Pantlin.    July  22nd. 

16,820.  "  Electrical  resistance  devices  suitable  for  use  as  heating  elements 
and  as  rheostats."    A.  O.  Whish.    July  22nd. 

16.840.  "Change-over  switches."  H.  H.  Berry  and  W.  J.  Markham. 
July  22nd. 

16.841.  "  Combined  electric  switches  and  plugs."  H.  H.  Berry  and  W.  J. 
Mabkham.    July  22nd. 


1912. 

Method  of  and  Apparatus  for  Proiiucinq  High-Tension  ob  High-Fhequkncy 

Electric  Currents.    W.  Dubilier.    8,197.    April  4th. 
Telephone  Receivers.    A.  Plecher.    13,157.    June  4th. 
Means  for  Signalling  and  Controlling  the  Course  of  Vessels  so  as  to 

Assist  the  present  Rules  of  the  Road  at  Sea  and  Prevent  Collisions 

AND  Stranding.    D.J.Morgan.    13,463.    June  8th. 
Imitation  Candle  Lamps.    C.  Damey,  C.  M.^Escare  and  P.  F.  Escare.    1&,456. 

July  2nd. 
Electrodes  and  Holders  therefor  for  Arc  Lamps.    M.  A.  Herwig.    15,927. 

July  8th. 
Telephone  Machine  Switching  System.   Western  Electric  Co.,  Ltd.  (Western 

Electric  Co.)    15,952.    July  8th. 
Electric  Battery  Lamps.    H.  Hunte.    16,126.    July  10th. 
Thermostats  for  Controlling  Electric  Circuits.    A.  W.  Prim  and  F.  W. 

Roper.     16,317.    July  12th.     (Cognate  application,  27,780,  1912). 
Anodes  for  Use  in  Electrolytic  Apparatus.    G.  P,  M.  Lee  and  W.  A,  Brame. 

16,475.    .Tuly  15th. 
Process  for  Repairing  Electric  Incandescent  Lamps.    E,  Cervenka.    16,885. 

July  19th.     (July  19th,  1911.) 
Electric  Heaters.    H.  H.  Grundy.    18,017.    August  8rd. 
Vapour  Electric  Devices.     British  Thomsou-Houston  Co.,  Ltd.     (General. 

Electric  Co.)     18,372.    August  9th. 
Electrical  Apparatus  for  Igniting  Gas  or  Inflammable  Vapour.  F.  Nehmer. 

18,790.    August  16th. 
Method  and  Appatatus  for  Electrolytically  Recovering  and  Refinikq  Tin. 

G.  Michaud  and  E.  Delasson.    20,557.    September  9th. 
Controllers  for  Electric  Motors  and   Like  Apparatus.    G.   Ellison  and 

M.  R.  H.  Mueller.    22,959.    October  8th. 
Telephone  Indicating  Apparatus.    M,  S.  Conner.    23,812.    October  18th. 
Cold  Electrolytic  Process  for  the  Recovery  of  Tin  from  Waste  Tinned 

Metals  and  Alloys.    A.  L.  C.  Nodon.    24,203.    October  23rd. 
Arrangement  of  the  Exciting  Windings  of  the  Rotating  Field  Systems  of 

Electric  Machines.     F,   Ljungstrom,     24,484,     October  26th,     (October 

26th,  1911.) 
Box  OR  Packing  for  Electric  Light  Bulbs  and  the  Like.    U.  W.  Burbery» 

E.  N,  Hillier  and  W.  A.  Thompson.    24,596.    October  28th. 
Electrolytic  Cells.    E.  A.  Allen  and  H.  I.  Allen.    26,169.    November  14th. 
Method  of  Reducing  the  Loss  of  Energy  in  Lines  for  Variable  Electric 

Currents.    F.  A.  Becker.    27,535,    November  29th,    (Addition  to  No.  65  of 

1911.) 
Electric  Incandescent  Lamps  for  Motor  Vehicles.    A,   A.  Godin.    29,149. 

December  18th.  > 
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Thkrk  was  issued  a  short  time  ago  in  the  form  of  a  Blue 
IJook  the  report  of  the  Industrial  Council  upon  the  inquiry 
which  tuey  undertook  at  the  request  of  the  Government  into 
matters  relating  to  industrial  agreements.  The  questions  to 
which  their  attention  had  been  specially  directed  were  (1) 
What  is  the  best  method  of  securing  the  doe  fulfilment  of 
industrial  agreements  ?  (2)  How  far,  and  in  what  manner, 
should  industrial  agreements  which  are  made  between  repre- 
sentative bodies  of  employers  and  of  workmen  be  enforced 
throughout  a  particular  trade  or  district  ? 

Surely  no  committee  ever  had  a  more  difficult  question  to 
answer  than  that  first  above  written. 

Your  Conciliation  Board  can  draw  up  an  agreement ;  can 
seal  it  with  many  seals,  and  obtain  the  signatures  of 
numerous  representatives  of  employers  and  men.  But  there 
its  power  ends.  Like  a  court  of  justice,  it  can  give  judg- 
ment, but  it  has  no  power  to  enforce  the  judgment.  "What 
is  it  that  makes  the  decrees  of  our  courts  of  civil  jurisdiction 
respected  r  The  strong  arm  of  the  law  seldom  has  to  be 
used  to  compel  anyone  to  do  anything.  If  a  man  has  a 
judgment  entered  against  him,  he  pays  up.  If  he  is  enjoined 
by  the  Court  of  Chancery  to  cease  doing  something  to  the 
discomfort  of  his  neighbour,  he  obeys  the  injunction,  and 
pays  the  costs.  He  does  these  things  partly  out  of  respect 
for  the  law  and  partly  because  he  knows  he  can  be  made  to 
do  them,  whether  he  is  willing  or  not. 

When  the  body  politic,  limiting  that  t^rm  for  the  nonce 
to  all  that  is  comprised  in  the  phrase  "  Capital  and  Labour," 
is  suffering  from  any  complaint,  it  is  the  fashion  to  call  in 
a  consulting  physician.  His  name  is  Industrial  Arbitration. 
He  never  acts  hastily  ;  he  considers  the  case  in  hand  from 
every  point  of  view.  Eventually  he  writes  a  prescription  or 
lays  down  rules  for  the  guidance  of  his  patient.  At  this 
point,  however,  his  powers  fail.  He  cannot  make  his 
patient  conform  to  his  wishes  or  obey  his  decrees.  The 
patient  can  throw  the  medicine  down  the  sink  ;  or  (abandon 
the  metaphor)  the  workman  i  can  wholly  disregard  the  find- 
ing of  any  Court  of  Arbitration  and  adopt  the  down-tool 

policy. 

It  is  for  this  I  reason!  that  one  approaches  the  findings  of 

each  fresh  Conciliation  Board,  or  Court  of  Industrial 
Arbitration,  with  a  feeling  akin  to  disheartenment.  The 
noise  of  industrial  warfare  may,  for  the  time,  have  receded 
into  the  distance  :  but  when  the  present  period  of  trade 
prosperity  draws  to  a  close  we  shall  inevitably  hear  these 
noises  once  more.  How  would  the  Industrial  Council,  the 
result  of  whose  deliberations  we  are  discussing,  propose  to 
secure  the  observance  of  the  industrial  agreement  ?  Let  as 
see  what  the  Council  have  found  and  what  they  recommend. 
In  the  first  place,  they  find  that  agreements  between  capital 
and  labour  have  been  as  a  rule  kept.  We  could  mention  a 
good  many  instances  wherein  they  have  been  disregarded  by 
the  men,  but  this  by  the  way.  That  the  Council  recognise 
[241]  c 
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that  there  can  be  such  a  thing  as  a  breach  of  an  agreement 
appears  from  their  recommendation  that  no  assistance, 
financial  or  otherwise,  should  be  given  by  any  association  to 
members  breaking  an  agreement. 

The  recommendations  of  the  Council  may  be  summarised 
as  follows  : — They  would  have  an  interpretation  clause  in 
every  industrial  agreement  to  enable  disputes  to  be  decided. 
While  not  approving  compulsory  arbitration,  they  would 
approve  the  adoption  of  means  whereby  a  dissentient, 
minority,  whether  of  employers  or  men,  could  be 
compulsorily  made  parties  to  a  conciliation  agreement. 
The  Board  of  Trade,  if  satisfied  after  due  inquiry  that  a 
particular  agreement  affects  the  particular  trade,  should  have 
power  to  order  that  •'  the  terms  of  the  agreement,  with  such 
modifications  as  may  be  agreed,  shall  be  extended  to  cover 
the  whole  of  the  trade  or  district.  Where  an  agreement  has 
been  so  declared  to  be  extended,  it  shall  be  an  implied  term 
of  any  contract  of  service  in  the  particular  trade  of  district 
that  the  terms  of  the  agreement  shall  be  an  essential  part  of 
such  contract." 

We  have  said  enough  to  show  that  the  result  of  the  Council's 
deliberations  is  marked  by  a  serious  inconsistency.  While 
declaring  piously  against  compulsion  at  one  stage,  they 
declare  for  it  at  another,  on  the  principle,  we  suppose,  that 
minorities  must  suffer.  If  a  particular  employer  desires  to 
carry  on  his  business  in  his  own  way  he  is  not  to  be  allowed 
to  do  so  :  but  agreements  may  be  broken  with  comparative 
impunity,  so  far  as  the  men  are  concerned.  We  do  not 
favour  that  ridiculous  anachronism — compulsory  arbitration ; 
far  from  it.  But  we  do  protest  against  a  form  of  compul- 
sion which  is  designed  to  bring  pressure  upon  employers. 
That  the  Committee  were  by  no  means  unanimously  support- 
ing this  proposal,  appears  from  the  fact  that  Mr.  Siemens 
did  not  give  his  sanction  to  the  report  as  a  whole,  while  Mr. 
Ainsworth,  Sir  Hugh  Bell,  Mr.  Clowes,  Mr.  Davis,  Mr. 
Devith  and  Mr.  Robert  Thompson  express  their  dissent  from 
the  proposals  of  the  report  so  far  as  they  relate  to  the  exten- 
sion of  agreements. 

Upon  the  whole,  therefore,  this  report  does  not  lead  us 
very  much  further  upon  the  road  which  leads  to  industrial 
peace.  Nor  are  we  surprised  that  the  deliberations  of  the 
Council  are  comparatively  barren  in  result. 

Ever  since  the  fateful  hour  when  the  Legislature  began  to 
interfere  between  employer  and  workmen,  the  prospect  of 
agreement  by  consent  has  been  fading  into  the  distance. 
The  culminating  measure  in  a  whole  series  of  disastrous  Acts 
of  Parliament  was  the  Trades  Disputes  Act.  Until  that 
measure  is  removed  from  the  Statute  Book  we  see  no 
prospect  of  employers  fallmg  in  with  these  proposals  for 
settlement  by  agreement. 


The  Mond  gas  producer  and  by-product 
Gas-Electrical  ,     ,       i,-  r,    r,       r, 

Flint  at         recovery  plant,  which    has   been   m   use 

Accrington.  during  the  past  nine  months  at  the 
Accrington  Corporation  Electricity  Works, 
and  which  we  describe  elsewhere  in  this  issue,  marks  a 
development  in  municipal  central  station  practice  which  will 
be  watched  with  the  keenest  interest  by  central  station  men 
in  this  country.  As  in  the  case  of  the  West  Hartlepool 
Corporation's  exhaust  steam  plant,  described  in  our  issue  of 
August  1st,  it  is  a  novelty,  in  so  far  as  its  municipal  owner- 
ship is  concerned,  and  is  e(|ually  welcome  as  another  sign  of 
enterprise  on  the  part  of  the  municipal  electrical  fraternity. 

The  critical  discussions  which  took  place,  in  the  early  part 
of  I'JOO,  on  Messrs.  Andrews  &  Porter's  I.E.E.  paper  on 
the  use  of  large  gas  engines  for  generating  electricity, 
brought  this  matter  prominently  before  central  station 
engineers,  and  in  view  of  the  division  of  opinion  for  and 
against  the  gas  engine,  the  results  which  accrue  from  the 
Accrington  installation  in  the  next  year  or  two  should  form 
a  valuable  appendix  to  the  above  paper,  despite  the 
discrepancy  in  the  size  of  the  installation  considered  by 
Mr.  Andrews  and  that  installed  at  Accrington. 

Although  tbe  Accrington  engines  are  not  "  large "  in 
comparison  with  Continental  examples  running  on  furnace 
gas,  yet  they  operate  under  most  favourable  conditions  as 


regards  load  factor,  both  steam  and  battery  plant  being 
available  for  peak  loads  ;  the  fuel  used  in  the  producers  is 
a  local  bituminous  coal  costing  13s.  Od.  per  ton  and  the  net 
result  in  practice,  allowing,  say,  1?,  lb.  fuel  per  KW.-hour, 
would  appear  to  be  an  average  fuel  cost  of  'Obd.  per  unit — a 
figure  which  leaves  a  substantial  margin  on  which  to  argue 
the  re&pecti^•e  merits  of  gas  and  steam  plant. 

We  believe  that  the  bituminous  producers  have  given 
every  satisfaction,  and  that  this  applies  to  the  plant  generally, 
which,  moreover,  with  further  experience  of  its  working, 
may  not  unnaturally  be  expected  to  yield  better  results  in 
the  direction  of  by-products.  This  is  a  matter  of  consider- 
able importance  at  the  present  day,  in  view  of  the  noticeable 
effect  which  the  increased  cost  of  coal  has  had  on  the 
working  of  modern  steam  plant,  and  must  be  taken  into 
account  when  considering  the  respective  first  costs  of  the 
two  classes  of  plant. 

Mr.  Gray,  the  borough  electrical  pngineer,  has,  at  any  rate, 
satisfied  himself  as  to  the  suitability  of  his  plant  for  meeting 
the  conditions  obtaining  at  Accrington,  and  we  should  not 
be  surprised  to  hear  of  its  being  considerably  extended  in  the 
near  future. 


It  is  announced  from  Christiania  that 

■^'''^**^".^^®^*"^  the  Parliament  of  Norway  has  passed,  by 
WorKS  in  *»  x  •» 

Norway.  ^  ^^^'^^  majority,  a  Bill  whereby  the  right 
of  utilising  the  water-power  of  the  Aura 
fall  in  the  district  of  Romsdal  is  granted  to  an  English 
company.  The  latter,  in  return  for  the  concession,  is  to 
make  a  single  payment  of  £27,400  to  the  State  and  the 
Commune  of  Romsdal,  together  with  a  standing  payment  of 
1  crown  (Is,  Ijd.)  per  h.p.  used.  The  expenditure  on  the 
works  is  estimated  at  £2,197,000. 

It  is  calculated  that  the  water-powers  usefully  employed 
will  shortly  amount  to  250,000  h.p.,  which  can  easily  be 
raised  to  700,000  h.p.,  although  it  is  declared  that  the 
numerous  waterfalls  in  Norway  would  be  able  to  yield 
10,000,000  H.p.  The  country  itself  is  declared  by  many 
persons  not  to  be  rich  enough  to  undertake  the  exploitation 
of  the  waterfalls,  and  native  capitalists  also  do  not  come 
forward,  because  the  State  reserves  the  right  of  rever- 
sion, and  even  proposes  to  extend  the  right.  For  instance, 
after  a  lapse  of  oO  to  GO  years  all  water-powers  acquired  by 
private  individuals  revert  by  law  to  the  State  without  the 
payment  of  any  compensation.  The  representatives  of  the 
wealthy  section  of  the  community  contend  that  the  right  of 
reversion  should  only  apply  to  foreign  capital,  but  the 
Government  has  stated  that  no  difference  in  the  matter 
shall  be  made  as  between  native  and  foreign  capitalists.  It 
is  considered  that  the  grant  of  the  concession  to  the  English 
company  will  cause  Norwegian  capitalists  to  bestir  them- 
selves as  they  will  be  unwilling  merely  to  look  on  while 
the  native  water  powers  gradually  pass  into  foreign  owner- 
ship, as  is  now  proceeding,  seeing  that  French  and  German 
capital  is  already  largely  invested  in  two  districts  in  the 
country. 

Theee  are  signs  that  central  stations 

Central  Station  ^^^  becoming  keenly  alive  to  the  fact  that 

Advertising.     ,,    .    ,      .     ^   ,       "^  .  ,     . -,  , 

.    their  business  has  a  commercial  side,  and 

they  are  devoting  each  year  more  time  and  money  to  adver- 
tising. Although  much  has  been  done,  there  is,  as  we  have 
frequently  stated,  room  for  greater  energy  in  this  direction.  It 
has  been  said  that  a  central  station's  business  can  be  defined 
as  the  selling  of  profitable  service,  and,  as  with  everything 
else,  before  this  can  be  sold,  the  public  who  are  to  become 
customers  must  be  made  to  understand  what  it  is  they 
are  being  asked  to  buy,  and  in  what  way  they  will  be 
benefited  by  the  purchase.  This  can  only  be  done  by 
advertising,  the  methods  of  which  can  be  divided  roughly 
into  two  classes,  viz.,  printed  advertisement,  and  that  gained 
by  personal  contact  with  actual  and  prospective  users  of 
electricity.  It  has  been  laid  down,  with  much  truth,  that 
the  latter  form  cpnsists  of  courtesy  to  the  public  at  every 
point  of  contact,  periodical  visits  to  customers  in  order  to 
solicit  criticism  and  forestall  complaints,  prompt  and  cheerful 
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attention  to  sucli  complaints  as  arc  recciv(;cl,  and,  a.s  an 
American  would  put  it,  "  deliverinj^  the  goods."  It  matters 
little  how  alluring  printed  advertisements  may  be,  if  the 
customer  is  treated  brusquely  or  with  scant  courtesy  when- 
ever he  comes  into  contact  with  an  employe  of  the  station. 
Everyone  connected  with  the  business  is  a  medium  through 
which  it  can  be  advertised  by  courtesy  and  efficiency. 

The  success  of  a  central  station  from  a  commercial  stand- 
point is  in  direct  ratio  to  the  effectiveness  of  the  service  it 
gives.  The  public  recognises  the  fact,  and  demands  and 
insists  upon  that  service  being  rendered.  If  it  is  not,  tlien 
it  frequently  goes  elsewhere,  and  the  goodwill  of  the  station  is 
impaired,  the  value  of  the  plant  is  lessened,  its  development 
will  cease,  and  a  spirit  of  opposition  to  the  organisation  will 
be  created.  The  goodwill  of  the  public  is  perhaps  the  most 
valuable  asset  a  station  can  possess,  and  it  may  be  enormously 
developed  by  personal  contact. 

Many  trans-Atlantic  supply  companies  have  formed  a 
complaint  department,  but  it  is  a  moot  point  whether  this  is 
or  is  not  wise.  Possibly,  with  a  very  large  undertaking,  it 
is  a  good  plan  to  engage  a  tactful  and  resourceful  repre- 
sentative, whose  business  it  shall  be  to  deal  with  any  member 
of  the  public  who  may  have,  or  who  considers  he  has,  a 
grievance,  though  it  would  be  unwise  to  give  that  name  to 
his  department.  But  no  matter  by  whom  complaints  are 
received,  it  is  necessary  to  remember  that  the  manner  in 
which  they  are  dealt  with  is  of  vital  importance  to  the 
well-being  of  the  station  from  the  point  of  view  of  advertise- 
ment. 

Printed  advertisements  are  of  a  different  nature,  and  it  is 
well  to  avoid  the  personal  as  far  as  possible  in  these  ;  the 
English  character  instinctively  shrinks   from    the  personal 
element  in  an  advertisement.     The  direct  form  of  adver- 
tising, in  which  circulars,  leaflets  and  pamphlets  are  sent 
direct  to  clients,  or  those  whom  it  is  hoped  will  become 
customers,  is  undoubtedly  the  most  useful  form  that  can 
be  adopted.     Newspaper  advertising   is  in  this  connection 
seldom  of  great  value.      If   the  reading  public  are   keenly 
interested   in   the   affairs   of  the   central   station,    a    well- 
written  and  attractive  advertisement   may  have   a   certain 
amount  of  pulling  power,  but  usually  money  spent  in  this  way 
might  be  employed  to  better  advantage.  The  case  is,  of  course, 
different  as  regards  appliances  for  the  domestic  use  of  elec- 
tricity.    Fans,  radiators  and  cooking  apparatus  can  readily  be 
sold  through  the  medium  of  the  local  Press,  but  the  general 
consensus  of  opinion   is  that   eleciric   signs,   and   tramcar 
and  omnibus  advertising  are  more  useful  to  a  supply  authority. 
Electric  signs  in  particular  are  of  great  value,  as  showing 
that  the  station  practises  what  it  preaches.    It  would  appear, 
from  a  close  study  of  the  subject,  that  whilst  all  publicity  is 
worth  money  to  the  station,  the  best  way  in  which  it  can  be 
obtained  is  by  making  certain  that  the  service  rendered  is  of 
as  nearly  as  possible  100  per  cent,  efficiency,  and  by  coming 
into  as  direct  and  personal  a  contact  with  prospective  clients 
as  is  humanly  possible. 


Last    Friday,    by    a    division    which 
r     y^^ ^^^    unfortunately  was  made   to  follow  party 
lines,  the  agreement  between  the  Govern- 
ment and  Marconi's  Wireless  Telegraph  Co.,  for  the  erection 
of  the  chain  of  Imperial  wireless  stations  was  approved  by  the 
House  of  Commons.  The  matter  may,  therefore,  be  considered 
at  an  end  so  far  as  its  political  aspect  is  concerned,  and  we 
may  look  forward  to  the  speedy  execution  of  the  contract 
and  the  provision  of   a  valuable  auxiliary  to  the  network 
of  cables  which  binds  together  the  scattered  members  of 
our   vast    Empire.      We    cannot   but  regret  that  it  ever, 
through  Ministerial  indiscretions,  became  the    subject   of 
political  controversy  at  all,  being  inherently  a  matter  that 
should   be   judged  only   from    the    highest    standpoint  of 
patriotism,  with   a   view  to  securing  the  greatest  possible 
benefit  to  the  nation  and  the  Empire.      One  of  the  most 
regrettable    features  of   the    party   system  is   its   essential 
hypocrisy ;    thus     the     Postmaster-General     was    bitterly 
attacked  because  he  would  not  consent  to  further  delay — 
had    he    delayed,   however,   he    would  have  been    no  less 


violently  abused  for  imperilling  the   safety  of  the  Empire 
to  save  a  few  paltry  thousands  I 

The  opposition,  as  it  happened,  was  all  at  sixes  and 
sevens  on  this  question,  and  thus  failed  to  produce  any 
notable  result.  For  instance.  Sir  Henry  Norman,  who  has 
seen  "  every  big  station  in  Europe  "  (but  ha«  he  seen  one 
big  Marajni  station  ?j  and  is  thus  eminently  qualified  to 
lay  down  the  law  on  wireless  telegraphy,  based  his  opposi- 
tion on  a  denial  of  urgency,  while  Mr.  Bonar  Law 
admitted  urgency  ;  the  former  admitted  that  the  construc- 
tion of  the  stations  by  the  Government,  which  he  advocated, 
would  be  much  more  costly  than  the  Marconi  contract — the 
latter,  as  well  as  Lord  Robert  Cecil,  declared  hLs  belief  that 
the  Go 'ernment  would  save  money  by  dispensing  with  the 
company's  services. 

Lord  Robert  Cecil  considered  the  new  contract  better  for 
the  company  than  the  old  one— Sir  G.  C.  :Marks  showed  in 
detail  a  number  of  points  in  which  the  new  contract  was  less 
favourable  to  the  company  than  the  first  one.  It  was  hardly 
surprising,  therefore,  that  the  only  members  of  the  ruling 
party  who  voted  against  the  Government  were  those  above- 
mentioned,  who  had  committed  themselves  to  the  policy  of 
construction  by  the  State. 

There   is  one  feature,   we  believe,   common  to  all  the 
speeches  in  the  debate,  and  frequently  put  forward  in  dis- 
cussions outside  the  Palace  of   Westminster — namely,  the 
statement  that  the  art  of  wireless  telegraphy  is  in  a  stat«  of 
rapid  development  and  change.     We  do  not  dispute  the  fact 
that  the  industry  is  in  a  transitional  state — that  is  common 
knowledge  ;    but  we  must  enter  a  protest  against  the  belief 
that  it  is  undergoing  the  excessively  rapid  changes  alleged 
by  some  of  the  disputants,  especially  those  least  acquainted 
with  the  technicalities  of  the  question.     We  are  repeatedly 
urged  to  wait  and  see  what  a  month  or  two  will  bring  forth.  Now, 
anyone  who  is  familiar  with  the  history  of  wireless  tele- 
graphy must  be  aware  that  each  important  step  in  advance 
has  cost  not  months,  but  years  of  assiduous  development  and 
research  -.  Mr.  Marconi  himself,  although  he  succeeded  in 
hearing  faint  signals  across  the  Atlantic  in  1901,  was  not 
able  CO  commence  a  commercial  service  until  ll»08,  and  had 
to  abandon  it  again  until   1910.      In    1907    the  Poulsen 
company  announced  its  ability  to  provide  a  trans- Atlantic 
service— to  this  day  it  has  not  a  single  long-distance  service 
at  work  day  and  night  on  commercial  lines.     The  Gold- 
schmidt  company  is   in  a  similar  position.      The  various 
rivals  of  the  Marconi  company  are  still,  as  heretofore,  //o/>i</ 
io  do  something  which  they  have  not  yet  done,  and  while  we 
do  not  doubt  that  they  will  eventually  succeed,  we  are  not 
prepared  to  believe  that  vast  changes  will  take  place  in  the 
course    of    one    or    two    months,    or    even    sis    months. 
Let   it    be    remembered   that    the    Marconi    contract   has 
been  on  the  table  for  over  12  months  already  :  if   others 
have  not   been  able  to  prove    their   ability  to  achieve  the 
desired  end  within  the   past    12   months,  why  should   we 
anticipate  their  triumph  within  "  a  month  or  two  "  r 

In  this  connection  we  observe,  with  regret,  that  an 
esteemed  contemporary  makes  a  distinction  between 
"  urgency  "  and  "  extreme  urgency,"  and  advocates  a  policy 
of  delay,  with  a  view  to  the  formation  of  a  State  depart- 
ment—although it  also  urges,  contradictorily,  that  "the 
field  for  radio- development  should  be  left  untrammelled  by 
the  heavy  hand  of  the  State  .  .  .  the  most  deadening  form 
of  tutelage  conceivable."  The  writer  uningenously  refers 
to  periods  of  "  a  few  months  "  allowed  by  the  Postmaster- 
General  for  the  Poulsen  and  Goldschmidt  companies  to 
demonstrate  the  capabilities  of  their  respective  systems  in 
support  of  his  denial  of  urgency,  not  disclosing  the  fact  that 
the  P.M.(i.  offered  to  consider  these  systems  for  the  second 
three  sialions  if  proved  suitable  within  a  few  months,  and 
refused  to  delay  the  first  three  a  moment  longer  than  was 
unavoidable. 

Numerous  questions  arise  in  connection  with  the  agree- 
ment and  the  other  papers  recently  issued  in  relation  to  the 
contract,  but  we  cannot  discuss  them  in  detail  here  :  suffice 
it  to  say  that,  when  all  the  circumstances  are  taken  into  con- 
sideration, we  believe  that  the  couree  which  has  been 
followed  by  the  Government  and  approved  by  the  House  of 
Commons  is  that  which  tends  to  the  best  interests  of  the 
Empire,  and  that  we  do  not  anticipate  any  reason  for 
regretting  the  present  decision. 
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THE  VEHICLE  CHARGING  LOAD:  A 
CANADIAN  OUTLOOK. 


A  PAPER  by  Mr.  C.  Rummel  on  this  subject  appearing  in  the 
Cnnadian  Electrical  Xeics  last  month,  contained  some 
observations  of  interest  at  the  present  moment  to  British 
supply  engineers. 

It  would  appear  that  the  company  with  which  Mr. 
Rnmmel  is  associated,  although  as  a  general  principle  pre- 
ferring to  leave  the  sale  of  apparatus  to  private  contractors, 
has  in  this  case  been  forced  to  deal  directly  with  the  con- 
sumers, as  the  electric  vehicle  business  does  not  as  yet  offer 
sufficient  attractions  to  dealers  in  petrol  and  steam  cars  to 
induce  them  to  study  the  subject  or  undertake  the  trouble 
and  expense  of  publicity  work  and  providing  garage 
facilities. 

The  author  has  found  that  where  agencies  are  held  for 
both  petrol  and  electric  vehicles  by  the  same  firms,  the 
result  is  positively  detrimental  to  the  prospect  of  the  latter, 
owing  to  the  extra  selling  effort  called  for  to  introduce  an 
article  which  is  comparatively  new  and  untried  both  to  the 
buyer  and  the  seller. 

It  may  also  be  assumed  that  the  superiority  of  the 
"  electric  "  in  regard  to  cost  of  repair,  maintenance,  and  its 
consumption  of  lubricants  and  sundries  does  not  commend  it 
to  the  seller  of  the  more  complicated  engine-driven  vehicle, 
who  naturally  looks  for  any  legitimate  maintenance  business 
which  may  arise  after  the  sale  is  completed. 

It  is  of  interest  to  note  that  the  first  "  electric  "  is  said  to 
have  been  sold  in  Vancouver  seven  years  ago,  and,  in 
spite  of  deficient  facilities  and  knowledge  for  its  proper  treat- 
ment, the  vehicle  (a  5-ton  truck)  is  in  successful  use 
to-day. 

As  a  result  of  the  slow  progress  made  by  the  "  electric  " 
in  the  district,  the  supply  undertaking  decided  at  the 
beginning  of  the  present  year  to  undertake  the  sale  and  care 
of  battery-driven  vehicles,  making  the  best  possible  publicity 
move  by  purchasing  three  trucks  for  its  own  use.  These 
were  employed  for  meter,  arc  lamp  and  overhead  line  work, 
and  proved  satisfactory  under  exceptional  conditions  of  snow 
and  bad  weather. 

An  assistant  with  experience  in  selling  electric  cars  was 
engaged,  and  a  considerable  amount  of  Press  advertising 
undertaken.  Since  February  an  active  campaign  has  been 
in  operation  on  the  usual  lines,  the  company,  in  addition, 
offering  the  use  of  its  own  vehicles  on  trial  to  carry 
out  delivery  work  for  firms  interested  in  the  matter. 

In  about  four  months  three  trucks  have  been  sold  by  the 
company  and  two  by  private  dealers,  whilst  great  interest  in 
the  subject  has  been  aroused  which,  although,  no  doubt,  a 
satisfactory  beginning,  only  confirms  experience  on  this  side 
to  the  effect  that  the  early  development  of  this  business  will 
be  slow,  and  that  those  who  believe  in  its  future  must  have 
the  courage  to  undertake  a  considerable  amount  of  work  and 
expenditure. 

The  writer  draws  attention  to  the  desirability  of  purchasing 
standard  chassis  from  the  manufacturer,  and  having  bodies 
fitted  to  the  buyer's  wishes  by  van  builders  on  the  spot, 
which  makes  for  satisfaction  in  detail,  and  arouses  local 
interest. 

The  need  of  suitable  garage  accommodation  and  attention 
for  those  who  were  only  able  to  use  one  or  two  vehicles 
was  soon  experienced,  and  the  electricity  undertaking 
is  now  putting  up  a  suitable  building  in  the  centre  of 
the  city. 

From  the  few  figures  given  it  would  appear  that  this 
establishment  will  have  sufficient  space  for  about  20  trucks 
to  be  charged,  cleaned  and  manoeuvred  ;  assuming  that 
the  bulk  of  the  charging  business  is  done  in  the  night, 
it  may  be  taken  that  this  garage  will  be  found  sufficient 
to  meet  the  needs  of  a  fleet  of  30  vans  in  daily  use  in 
the  city. 

An  estimate  recently  prepared  for  a  garage  of  this 
capacity    for    an    industrial    borough    in     London     gave 


the   following  1 1  approximate  allocations 
revenue  : — 

Expenditure. 

£  Per  unit,       % 
1.  Rent  of  land      ...         50     -036(1.        36 


2.  Capital  charges 
on  buildings  and 
machinery,  at 
10  per  cent.     ... 


3.  Labour 

4.  Electrical  energy 

at  cost,  333,000 
units  at  'bA.    ... 

5.  Profits     ... 


150     "lOSd.       10-8 


250     -ISOd.       18-0 


of  expenditure  and 
Revenue. 

333,000  units  at 
Id.     to    cover 
cost  of  energy, 
attendance,  ac- 
commodation 
and  handling 
(no  cleaning 
or  repairs  in- 
cluded) 

£1,388     100  % 
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•500d. 
•176d. 


500 
17-6 


£1,388  1-OOOd.     lOO'O 


£1,388     100% 


The  Canadian  Co.  is  making  inclusive  monthly  charges  to 
cover  electrical  energy,  storage,  washing,  oiling  and  minor 
adjustments,  the  figures  rendered  into  English  money  being 
approximately  as  follows  : — 


Capacity  of  rehiclc. 
i  ton 
i    „        ... 

1  X 

4i    „        ... 


Charge  per  month, 
...  £9 
9 
...  11 
12 
...  13 
...       14 


Allowing  £500  per  annum  for  the  cleaning  and  attention 
not  included  in  the  English  estimate,  and  taking  the  same 
number  of  vans,  30,  at  the  average  of  the  above  charges, 
£11  per  month,  a  figure  of  £3,460  per  annum  is  obtained 
as  the  comparative  revenue,  and  after  allowing  for  the  higher 
charges  on  buildings  and  machinery  which  would  probably 
obtain  in  Canada,  it  may  be  fairly  deduced  that  the  allow- 
ance for  energy  alone  in  the  above  charges  is  of  the  order  of 
l^d.  per  B.  of  T.  unit. 

Although  the  local  garage  owners  have  shown  reluctance 
to  take  up  the  commercial  vehicle,  it  appears  that  they  do  a 
considerable  business  in  private  pleasure  cars. 

These  small  vehicles  are  stored,  washed,  charged  and 
oiled  for  a  monthly  charge  of  about  £6  each,  which  in  some 
cases  includes  delivery  and  collection  of  the  vehicle. 

It  is  stated  that  in  the  province  of  British  Columbia 
there  are  in  use  100  pleasure  cars  and  12  commercial 
trucks. 

Further  business  done  in  Victoria  and  Vancouver  in  the 
period  mentioned  includes  two  trucks  of  2  tons  capacity  and 
one  of  5  tons. 

The  author  refers  at  some  length  to  the  desirability  of  the 
charging  load  from  the  point  of  view  of  the  central  station, 
pointing  out  that  to  a  great  extent  distribution  costs  are 
done  away  with,  whilst  the  load  for  the  most  part  is  taken 
after  9  or  10  o'clock  in  the  evening  with  the  exception 
of  a  certain  amount  of  boosting  at  midday. 

Apparently  the  Canadian  central  stations  have  now 
become  fully  alive  to  the  possibilities  of  the  "  electric  "  and 
the  rates  quoted  for  charging  are  entirely  satisfactory  from 
the  point  of  view  of  competition  either  with  horse  traction 
or  petrol  cars. 

The  first  cost  of  the  vehicle,  however,  appears  to  con- 
stitute a  great  difficulty.  Five-ton  trucks,  f.o.b.  Vancouver 
are  quoted  at  £1,500.  A  750-lb.  electric  delivery  wagon 
is  quoted  at  £500,  as  against  a  petrol  wagon  at  £160. 

The  author  points  out  the  difficulty  which  the  salesman 
has  in  convincing  the  consumers  that  in  spite  of  the 
great  differences  in  first  cost,  a  saving  may  be  effected  by 
buying  the  "  electric." 

Apparently,  they  claim  that  the  saving  is  to  a  great 
extent  due  to  the  low  price  quoted  for  electrical  energy.  It 
would  appear,  however,  from  an  examination  of  the  costs  sub- 
mitted, that  electrical  energy  accounts  for  a  comparatively 
small  percentage  of  the  cost  of  operating,  and  unless  the 
price  per  unit  is  unduly  high,  it  does  not  become  a 
determining  factor  in  competition  with  petrol  or  steam. 

On  this  side,  those  who  have  done  any  work  in  this 
direction,  have  already  arrived  at  the  conclusion  that  Id.  per 
unit  is  quite  a  reasonable  charge,  and  that  there  is  no  neces- 
sity to  go  lower  excepting  under  special  conditions,  the  more 
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pressing  need  being  some  unified  system  of  rating  all  over 
the  country,  and  the  provision  of  ample  charging  facilities. 

These  conditions  will  be  the  more  easily  brought  aljout  if 
a  reasonable  return  is  obtained  for  the  service  given.  The 
whole  question  is  one  which  at  the  present  time  deserves  the 
attention  of  all  supply  authorities. 


CORRESPONDENCE. 


Lftttert  received  by  ui  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  follawing  toeek.  Correxpondentt  thould  forward  their  communi- 
catiom  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  toriter's  name  and  address  in  our  vossession. 


Dry  and  Wet  Air  Filters. 

With  reference  to  the  correspondence  on  the  above  subject, 
one  or  two  points  suggest  themselves.  Apart  altogether  from 
the  practical  difficulties  which  were  fully  discussed  at  the 
I.M.E.A.  meeting,  there  are  a  few  theoretical  questions. 

For  instance,  to  what  is  the  cooling  due  ?  Is  it  due  to 
cold  air  or  air  plus  water  vapour  ?  Or,  again,  is  it  due  to 
cold  air  plus  water  vapour,  together  with  water  particles  in  a 
fine  state  of  suspension  ?  Having  seen  thQ.  turbo-generator 
at  work  at  Brighton  with  the  wet  cooling  appliance,  I  in- 
cline to  the  view  that  the  cooling  is  due  to  water  particles 
absorbing  their  latent  heat  of  evaporation,  together  with 
increased  specific  heat  due  to  humidity  and,  of  course,  the 
temperature  drop. 

If  this  view  is  correct,  it  would  appear  that  cloth  filtration 
by  abstracting  the  water  or  mist  particles  neutralises  a  great 
advantage,  and  will  never  compete  with  wet  cooling  for 
generator  cooling  purposes.  Calculation  shows  that  the  drop 
in  temperature  and  raised  specific  heat  due  to  humidity  does 
not  appear  to  account  for  everything,  and  therefore  one  is 
forced  to  conclude  that  water  or  mist  particles  are  also  pre- 
sent. If  evaporation  of  mist  particles  at  wet  bulb  tempera- 
ture is  occurring  to  any  extent,  then  there  is  no  question 
that  a  smaller  plant  is  required  in  the  wet  process. 

-  It  would  be  interesting  to  learn  the  views  of  others  on 
this  question. 

W.  H.  F.  Murdoch. 

Millhill,  August  8th,  1913. 


Systems  of  Wages  Payment  and  "  Scientific  Management." 
Your  contributor,  "  Ziihler,"  falls  into  the  not  uncommon 
error  of  speaking  of  "  scientific  management "  as  though  it 
were  merely  a  system  of  wages  payment.  Various  piecework 
and  bonus  systems  of  payment  have  been  employed  in  con- 
nection with  what  is  known  as  "  scientific  management," 
but  there  is  nothing  specially  novel  about  these  systems  of 
payment  in  themselves,  and  they  are  merely  employed  as 
necessary  incentives  to  induce  the  workpeople  to  keep  up  to 
the  standards  set  by  the  methods  of  scientific  management. 
If  it  were  claimed  that  the  remarkable  results  obtained  with 
scientific  management  were  due  simply  to  a  method  of  wage- 
payment,  such  claims  might  well  be  regarded  as  exaggerated, 
but  the  particular  method  of  wage-payment  used  is  only  one 
detail  of  the  whole  scheme  of  scientific  management,  with 
which  remarkable  results  have  unquestionably  been 
obtained. 

It  is  easy  to  make  fun  of  Parkhurst's  office-cleaner's 
schedule,  and  it  is  easy,  too,  to  over-systematise.  No  sensible 
person  imagines  that  "  any  system  can  take  the  place  of  an 
intelligent  and  zealous  staff."  But  does  it  follow  that  no 
system  is  of  any  use  ?  Without  good  men  nothing  can  be 
done  ;  but,  surely,  a  good  system  of  management  will  enable 
your  intelligent  and  zealous  staff  to  effect  a  great  deal  more 
than  they  could  do  without  its  assistance  ? 

G.  C.  Allingham. 

London,  N.W.,  April  11/A,  1913. 


Shift  Engineers.— A  Proposal. 

I  have  often  wondered  at  the  non-invasion  of  central 
station  work  by  the  fair  sex.  I  cannot  recollect  ever  having 
seen  one  employed  even  in  the  clerical  department  of  elec- 
tricity works. 

But  for  reading  the  letter  by  Dr.  Larmor  in  the  Times, 
in  which  he  states  how  men  from  other  occupations  would 


be  required  for  wireless  telegraph  stations,  I  should  have 
had  some  misgivings  in  broaching  the  subject  at  all.  How- 
ever, should  station  men  desire  to  take  up  this  branch  of 
electrical  work,  they  would  be  more  fitted  for  it  than  men 
from  many  other  occupations. 

Taking  switchboard  work  into  consideration  to  begin 
with,  I  believe,  this  occupation  is  pre-eminently  one  for  the 
fair  sex,  especially  for  those  who  have  had  the  advantage 
of  higher  education  and  some  laboratory  experience  in  the 
physics  department.  And  what  veritable  godsends  they 
would  be  in  some  stations  I 

In  engine-room  work  the  men  appear  to  have  to  spend 
more  than  half  their  time  doing  work  which  could  be  done 
as  efficiently,  expeditiously,  and  more  economically,  by  char- 
women. And  it  is  a  well-known  fact  that  many  of  the 
enclose*!  type  of  high-speed  engines  and  turbines  require 
practically  very  little  attention,  so  that  here  again,  one  can 
see  opportunities  for  the  fair  sex  to  step  in,  and,  with  little 
training,  to  perform  the  duties  well. 

Yet  again,  even  in  the  boiler  house,  with  mechanically  fed 
hoppers,  &c.,  those  of  strong  physique  would  be  capable  of 
holding  their  own  ! 

And  I  am  by  no  means  sure  that  the  fair  sex,  in  a  short 
time,  would  not  be  able  to  give  many  a  shift  engineer  points, 
and  beat  him.  And  managers  would  have  to  look  to  their 
laurels. 

In  Government  plants  where  engineers,  no  doubt,  have 
some  nice  soft  sinecures,  what  delectable  plums  there  would  be 
for  some  fair  operators  to  choose  from,  and  they  would,  no 
doubt,  efficiently  perform  what  little  duties  would  be  re- 
quired of  them  in  a  very  short  time. 

W.  E.  Pritchard. 

August  ll^A,  1913. 


SOME    NEW    FORMS    OF    RECORDING 
INSTRUMENTS. 


Fob  recording  switchboard  instruments,  it  is  now  usual  to  require 
the  record  to  be  traced  on  a  system  of  rectangular  co-ordinates 
instead  of,  as  in  the  older  forms,  on  special  curvi-linear  diagrams, 
as  the  former  are  far  easier  to  deal  with  if  any  subsequent  summa- 
tion or  other  evaluation  is  to  be  carried  out. 

Another  requirement,  for  the  sake  of  symmetry  in  the  switch- 
board arrangements,  is  that  all  the  instruments,  whether  recording 
voltmeters,  recording  wattmeters,  recording  double  wattmeters  or 
other  types,  shall  have  the  same  outside  appearance  and  dimensions 
and  the  method  of  handling  all  of  them  when  changing  the  record 
sheet  must  be  the  same. 

From  the  manufacturers'  point  of  view,  this  uniformity  should 
extend  much  further  than  merely  as  regards  these  outside  details, 
for  only  by  the  utmost  standardisation  of  working  parts  can 
recording  instruments,  of  which  comparatively  few  are  required, 
be  produced  at  reasonable  prices. 

In  order  to  meet  these  requirements,  Messrs.  Hartmann  and 
Braun  have  recently  introduced  a  new  form  of  recording  instru- 
ment, some  particulars  of  which  recently  appeared  in  the  E.T.Z. 


Fig.  1. 

The  recording  arrangement  adopted  in  these  is  shown  in  fig.  1 
diagrammatically.  The  working  axis  A  is  vertical  and  parallel 
to  the  base  plate.  Co-axial  with  a,  a  cylindrical  plate  z  is  placed, 
over  which  the  hook-shaped  pointer  h  moves  from  side  to  side. 
The  record  sheet  is  carried  on  a  roll  at  v,  and  is  drawn  at  a 
steady  speed  over  the  cylindrical  plate  by  means  of  the  spiked 
wheels  E,  driven  by  clockwork.  Special  clips  serve  to  spread  the 
paper  smoothly  against  the  cylindrical  surface.  The  end  of  the 
pointer  carries  a  pen  and  a  rectangular  co-ordinate  record  is  thus 
obtained,  in  spite  of  the  fact  that  the  moving  system  has  the 
ordinary  circular  motion. 
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The  arranjrement  lends  itself  to  a  compact  construction,  as 
can  be  seen  from  the  side  elevation  in  fig-.  2. 

The  M-hole  front  of  the  instrument  is  formed  by  a  gflass  door, 
which  enables  the  record  to  be  clearly  seen.  After  passingf  the 
pointer,  the  paper  is  either  allowed  to  pass  down  out  of  the  instru- 
ment throusfh  a  slot,  or  it  is  automatically  wound  on  to  a  second 
drum.  The  metal  clamp  in  front  of  the  paper,  carryingr  the  scale. 
kc,  can  be  readily  moved  to  one  side  by  a  small  handle.  When  so 
moved,  it  carries  the  pointer  with  it,  and  leaves  the  whole  front  of 
the  paper  clear,  and  ready  for  removal  or  renewal. 


Fig.  2. 

The  clockwork  mechanism  is  especially  powerful,  and  runs  for 
one  month  with  the  normal  paper  speed  of  60  mm.  per  hour.  The 
spiked  driving  wheels  are  greared  to  the  clockwork  by  an  external 
pair  of  wheels,  whose  ratio  can  be  readily  altered  when  desired,  so 
as  to  chansre  the  speed  of  the  record  up  to  as  much  as  10  mm.  per 
second.  The  whole  of  the  clockwork  can  also  be  bodily  removed 
and  replaced  by  another  when  necessary. 

The  special  pen  arrang-ement  used  is  shown  in  fig:.  S  :  B  is  the 
paper  clamp  mentioned  above,  and  over  this  the  pointer  moves 
with  its  indicator  x  in  front  of  the  scale  s.  A  forkH  on  the  end  of 
the  pointer  carries  the  actual  pen  in  the  form  of  a  capillary  glass 
tube  resting-  on  knife  edges,  and  with  its  upper  end  dipping  into 
the  removable  ink  trough  t.  which  runs  across  the  whole  face  of 
the  paper.  The  action  of  the  pen  is  similar  to  that  in  the 
Thomson  siphon  recorder,  and  the  pen  is  balanced  so  that  it  presses 
lightly,  but  definitely,  against  the  paper  when  moving  rapidly. 
The  liability  of  the  fine  glass  tube  to  breakage  Is  reduced  by 
covering  it  with  a  coating  of  copper. 


j^ 


Fig.  3. 


Fig,  4. 


The  arrangement  has  proved  very  satisfactory,  and  since  the  ink 
is  not  carried  by  the  pointer,  it  is  possible  to  provide  enough  for  at 
least  one  month  at  one  filling. 

The  meters  are  made  up  in  three  forms  as  regards  outward  con- 
struction : — (O  In  a  sheet  metal  case  for  mounting  on  the  front  of 
a  board  ;  C'?')  the  same  for  mounting  fiush  with  the  board  :  and 
(3")  in  a  portable  form  for  laboratory  use,  in  a  wooden  case. 

The  instruments  themselves  are  distinguished  from  ordinary 
indicating  ones  by  haviusr  greater  deflecting  forces,  so  that  the 
additional  friction  due  to  the  pen  becomes  negligible.  Magnetic 
damping  is  employed,  as  shown  in  fig.  2,  the  backward  extension 
of  the  pointer  serving  both  as  counterweight  and  damping  disk. 
The  pointer  comes  to  rest  in  from  one  to  two  seconds,  but,  Lf  neces- 
sary, this  time  can  be  shortened. 

Meters  of  the  moving  iron  type  are  constructed,  as  shown  in 
fig.  4.     Ml,  Mi  are   two  fixed  wddge-shap<d  iron  pieces,  which  repel 


the  two  mo«ing  pieces  Ki.  r>j,  when  both  are  magnetised  by  the 
coil  s.  This  duplex  arrangement  serves  to  prevent  all  radical  un- 
balanced forces.  The  former,  on  which  the  coil  is  wound,  is  made 
of  sheet- iron  E,  so  as  to  reduce  the  magnetic  resistance. 

Moving-coil  instruments   for  direct-current  work  are  especially 
suitable  for  rapid  recording  work,  because  of   their  light  moving 
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parts  and  large  torque.  Fig.  5  shows  a  current  record  obtained 
with  one  of  these  on  a  small  crane  motor  with  a  paper  speed  of 
1  mm.  per  second. 

Hot-wire  recording  instruments  are  useful,  because  a  single 
meter  can  be  used  correctly  on  d.c.  or  A.c.  circuits,  and  with  curves 
of  any  shape  or  frequemcy.  and  this  reduces  the  number  of  instru- 
ments necessary — an  important  point  with  recording  meters,  whose 
cost  is  naturally  greater  than  that  of  indicating  onas. 

The  type  used  has  a  particularly  constant  zero,  whilst  at  the 
same  time  it  is  comparatively  quick  acting. 


Since  the  pointer  of  recording  instruments  must  be  handled,  and 
damage  would  result  if  the  pointer  of  a  hot-wire  meter  were  moved 
over  the  full  scale  deflection  with  the  wire  in  the  cold  state,  a 
safety  device  has  been  introduced,  as  shown  in  fig.  0. 


Fig. 


The  pointer  z  is  not  connected  to  the  wire  system  rigidly,  bat 
through  a  flexible  coupling.  When  working  ordinarily  the  point«r 
is  deflected  by  the  arm  A  pressing  against  the  peg  &.  but  if  the 
pointer  is  forcibly  moved  further  along  the  scale  than  the  existing 
wire  extension  demands,  the  inner  spindle  p  moves  in  the  hollow 
spindle  H,  and  only  subjects  the  wire  system  to  quite  safe  forces 
through  the  spiral  spring  F.  When  the  pointer  is  released  the 
spring  r  brings  back  the  peg  s  against  the  arm  A. 
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Ferraris  or  indaction  instrnmenU  of  the  recordinfr  type  are  made 
np  as  ampere,  volt  and  wattmeter?,  and  only  differ  from  the  Hart- 
mann  v<c  Braan  indicating  instruments  of  this  type,  in  havine  a 
considerably  greater  tongue.  Fiir-  "  show?  a  triple  wattmeter  of 
this  type  for  use  on  fonr-wire,  unbalanced  three-rhase  systems.  In 
spite  of  the  heifrht  of  this  instrument  it  is  still  possible  to  gret  it 
into  the  standard  siie  of  case. 

Fig^.  S  shows  a  double  wattmeter  of  the  electro-dynamometex 
type,  suitable  for  either  v.c.  or  A  c.  circuit*.  In  theee  the  fixed 
series  coil  is  inside  the  movirp  (.or  volt)  coiL  Each  system  is  fur- 
rounded,  as  shown,  by  a  laminated  iron  cylinder,  which  serves  to 
protect  the  coils  fn?m  ontsi.ie  fields  and  to  prevent  interaction 
between  the  two   wattmeters  :    this    also    reduces   the    mafrnetic 


Fig.  S. 


Fig.  9. 


resistanoe  and  so  improves  the  torque.  At  the  same  time 
the  iron  is  so  dimensioned  that  no  appreciable  error  is  introduced 
either  by  resonance  on  d.c.  circuits  or  by  the  hysteresis  effect  on 
A.c.  circuits. 

The  wattmeter  scale  divisions  are  perfectly  uniform. 

Figr.  i^  shows  a  type  of  recordinsr  instrument,  made  up  either  as 
a  phase  meter  or  as  a  frequency  meter.  It  is  on  the  crossed  coil 
principle,  and  by  a  suitable  use  of  iron  a  larpe  deflecting  torque  is 
obtained,  sufficient  to  operate  the  pen  even  with  very  low  currents 
in  the  mains.  The  readings  are  practically  independent  of  current 
and  voltage  variations  over  a  very  wide  range.  When  used  as  a 
frequency  meter  the  connections  are   as  shown  in  fig.  10.     The 


Fig.  10. 


crossed  coils  Si  and  Sj  are  mechanically  connected  together  and 
have  no  external  controlling  force.  One  of  them  Si  is  connected 
through  the  fixed  coils  s  and  an  inductive  resistance  L  to  the  supply 
terminals  k  as  a  voltmeter.  The  other  moving  coil  s^  is  connected 
to  the  same  terminals  through  a  condenser  c.  By  carefully  pro- 
portioning the  fields  due  to  s  and  ?i,  the  frequency  readings  can  be 
made  practically  independent  of  the  supply  voltage  and  at  the 
same  time  a  uniform  scale  is  obtained.  A  50-cycle  instrument  will 
usually  have  a  scale  extending  from  4o  cycles  to  5.">  cycles,  or,  if 
desired,  from  40  cycles  to  60  cycles,  and  covering  the  whole  width 
of  the  paper. 


TRADE  NAMES  AND  TRADE 
DESCRIPTIONS. 


[by  our  legal  CONTRIBUTOB.l 


Althovgh  this  subject  has  been  dealt  with  on  many  previous 
occasions  in  the  ELtXTUiCAL  Review,  it  is  essentially  a  topic 
which  merits  discussion  at  repeated  intervals.  The  statute  law 
changes  but  slowly,  but  decisions  in  the  Courts  are  very  frequent. 
Unless  the  purport  of  the  cases  is  clearly  understood,  a  trader  may 
be  forced  into  long  and  expensive  litigation. 

Apart  altogether  from  the  law  of  trade-marks,  the  English  Courts 
have,  and  will,  exercise  an  inherent  jurisdiction  to  prevent  one 
trader  adopting  the  title  of  another's  goods  with  a  fraudulent 
intent.  Again,  the  law  of  England  will  restrain  what  is  known  as 
"  passing  off."'  Thus  suppose  the  steel  made  by  a  particular  firm 
were  to  become  known  throughout  England  as  "  Elephant  Steel "' — 
so  well  known  that  anyone  buying  "  EUephant  Steel  "  would  know, 
or  assume,  that  it  was  the  product  of  the  firm  in  question,  and 
assume  that,  in  these  circumstances,  another  steel  merchant  were  to 


stamp  his  bars  with  the  words  "Elaphaat  Steel,"  the  CcT-.rt?  woald 
interfere  to  prevent  his  committinfr   this    fraod  apoc  lie. 

This    principle    would    be    ^     '    •      -.:-^'^    "r*-  ♦her    j  .......:    or 

defendant  wae  a  foivicner  t-  -^      :  in  apprehended 

that  if  an  American  fir  ;  n-..  r.-ha.r.r.i  i;a^   »cqDir<<i  what  ve 

may  term  a  customary  .  certain  naice;  their  ow  of  it  would 

be  protected.  Again,  if  an  English  firm  had  acquired  the  right  w« 
have  indicated,  it  would  not  be  competent  for  the  American 
firm  to  make  infringing  articles  in  America,  and  import  theta  into 
England  to  deceive  "  His  Majeety's  snVJecte."  Such  a  proceedinir 
would  be  restrained  and  prevented,  if  the  cffecder*  ^xn!d  be  got 
hold  of 

The  fact  that  the  misuse  of  a  name  will  be  pwveatgd  was  well 
illustrated  in  the  case  of  Aerators.  Ltd.  r.  Automatic  Aerator 
Patents^.  Ltd..  which  was  heard  by  Mr.  Justice  Farwell  early  in 
June,  1^0;?.  There  the  plaintiff  company,  who  are  the  proprietors 
of  the  wel'-known  "Sparklets."  sought  to  restrain  the  defenilants 
from  using  the  name  "  Automatic  Aerator  Patents,  Ltd.,"  on  the 
jtround  that  it  so  nearly  resembled  the  name  of  the  plaintiff  com- 
pany  as  to  be  calculated  to  deceive.  See,  2"  of  the  Comraries'  Act 
provides  that  no  company  shall  be  registered  under  a  na:  cal 

with  that  by  which  a  subsisting  company  is  already  rt>- .^.^  i^^d.  or 
so  nearly  resembling  tlie  same  as  to  be  calculated  to  deceive,  except 
in  certain  cases,  which  are  not  material  to  the  {sesent 
It  follows  from  this  that  a  company  has  greftter  r 
an  individual  in  respect  of  names  which  are  identical,  for 
while  John  Smith  cannot  always  prevent  another  John  Smith 
using  his  own  name.  John  Smith,  Ltd..  could  prevent  the 
registration  of  any  other  company  as  John  Smith,  Ltd.  Mr.  Justice 
Farwell,  however,  declined  to  grant  an  icjuEction,  for  the  reason 
that,  giving  words  their  ordin.iry  meauicg,  no  one  was  likely  to  be 
deceive^l.  Further,  it  was  not  com^ietent  for  any  company  or 
person  to  claim  the  sole  proprietorship  of  any  word  in  common  ose. 
"  For  example,"  said  his  Lordship*,  "  suppose  a  company  had 
registereil  the  name  of  'Motor?.  Ltd.,'  acd  another  the  name  of 
'  Automobiles,  Ltd.,'  it  api>ears  to  me  impossible  to  say  that  they 
could  thereby  prevent  all  other  ccmj^anies  from  usirg  as  part  of 
their  titles  these  two  words,  which,  so  far  as  I  know,  are  the  only 
words  which  represent  the  fashionable  locomotives  of  the  day. 
although  their  sole  trade  was  the  manufacture  or  sale  of  motors  or 
automobiles  ...  In  considerirg  whether  a  name  is  calculated  to 
deceive,  it  is,  as  I  have  said,  material  to  see  what  that  name  is  :  and 
if  the  name  is  simply  a  word  in  ordinary  use,  representing  a 
machine  or  an  article  of  commerce,  the  probability  of  deception  is 
out  of  all  proportion  less  than  it  would  be  in  the  case  of  an  invented 
or  fancy  word,  or  even  of  the  name  of  a  place." 

Even  if  a  man  uses  his  own  name  in  connection  with  his  business, 
with  intent  to  defraud,  the  Courts  will  prevent  him. 

In  HoUoway  »•.  HoUovray.  13  Beav.  209.  the  defendant, 
Henry  Holloway,  commenced  selling  pills  as  H.  Holloways 
pills  in  boxes  similar  to  those  of  the  plaintiff,  Thomas 
Holloway,  with  a  view  to  passing  cff  his  pills  as  the  plaintiff's. 
He  was  restrained  by  injunction.  Again,  where  a  man  named  Day 
having  obtained  the  authority  of  one  Martin  to  use  his  name,  set 
up  in  business  as  Day  A:  Martin,  ard  sold  bl.icking  in  Ivttles  with 
labels  similar  to  those  of  the  well-known  firm,  he  was  restraine\i 
by  injunction.  These  two  cases  illustrate  the  preposition  that 
"  fraud  vitiates  everything. "  In  the  absence  of  fraud,  however,  a 
man  may  use  his  own  name  in  his  own  business,  no  matter  what 
may  be  the  corse quences  to  his  neighlKHirs.  The  case  of  Turton  r. 
Turton  may  be  regardeil  as  a  leading  authority  in  support  of  this 
proposition.  The  plaintiffs  had  for  many  years  carrier!  on  the 
business  of  steel  manufacturers  in  Shetlield  under  the  style  of 
"Thomas  Turton  .v  Sons."  In  IS.^6  they  were  registered  as  a  ccm- 
pany.  and  added  the  word  "  Limited  "  to  the  above  title.  The 
defendants  were  John  Turton  tuid  his  two  sons.  John  Turton  bad 
commenced  a  business  very  similar  to  that  of  the  plaintiffs  in  1S69, 
in  partnership  with  one  LAwton,  under  the  style  of  "  Turton  and 
Lawton."  In  1S7.">  Lawton  retired,  when  John  Turton  toe^k  his 
sons  into  partnership  under  the  style  of  "John  Turton  \  Sons." 
Owing  to  the  confusion  caused  by  the  similarity  of  names,  the 
plaintiffs  sought  an  injunction  to  restrain  the  defendants  from 
carrying  on  the  business  of  stee-l  merchants  and  manufacturers 
under  this  name,  or  any  name  so  closely  resemblirg  their  own 
as  to  be  calculated  to  deceive.  Much  evidence  was  called  as 
to  the  confusion  which  had  arisen  in  Sheffield,  but  the  defendant 
deposed  that  the  new  name  of  bis  firm  had  l^een  luloptt^  for  the 
sole  pnrix)se  of  making  known  the  fact  that  his  two  sons  had 
become  partners.  When  the  [case  reached  the  Court  of  Appeal, 
their  Lordt^hij^  refused  to  grant  an  injunction.  The  late  Lonl 
Esher  said  : — 

"  II  is  not  alleged,  and  it  certainly  is  not  proved,  that  the 
defendant  did  anything  in  the  way  of  his  trade,  which  tended  to 
give  any  other  meaning  to  the  name  in  which  he  carried  on  his 
business,  or  which  could  give  any  other  meaning  to  it,  than  the 
mere  fact  that  he  did  carry  on  his  business,  and  was  in  partnership 
with  his  sons.  The  plaintiffs  haNe  no  right  to  say  a  man  may  not 
use  his  own  name.  I'lK-n  principle  I  should  say  it  is  perfectly 
clear  that  if  all  a  man  does  is  to  carry  on  the  same  business,  and 
to  state  how  he  is  carrying  it  on,  that  statement  being  the  simple 
truth,  and  he  does  nothing  more  with  regard  to  the  respective 
names,  he  is  doing  no  wrong,  and  there  is  no  prima  r'acu'  case 
against  him." 

It  was  held  in  a  very  recent  case  that  the  mere  surname  of  an 
individual,  though  it  may  be  adapted  to  distinguish  the  goods  of 
all  persons  who  bear  that  surname  from  the  goods  of  other 
persons  bearing  a  difft^rent  surname,  is  not  adapted  to  distinguish 
the  goods  manufactured  by  the  applicant  frtni  those  of  other 
persons  within  Sec,  J)  Sub.'-sec.  .">  of  the  Trade  Marks  Act,  li>05. 
R.  J.  Lea,  Ltd.,  Trade  Mark,  i?<-  (,C.A.)  29  T  L.R.  334. 
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The  law  on  this  subject  may  be  thus  summarised  : — 

1.  A  man  will  not  be  restrained  from  simply  carrying:  on  his 
business  in  his  own  name,  even  though  confusion  may  arise. 

2.  A  man  will  be  restrained  from  carrying:  on  business  in  his  own 
name  dishonestly,  i.r.,  when  he  not  only  uses  hia  own  name,  but 
uses  it  in  such  a  way  (that  is,  in  conjunction  with  other  circum- 
stances) as  to  represent  that  his  business  or  his  groods  are  the 
business  or  poods  of  another  trader. 

;?.  If  a  trader  has  a  trade  name  for  his  groods  which  denotes 
those  poods  solely  in  the  market,  and  distinguishes  his  poods  from 
similar  poods  of  other  traders,  so  that  the  trade  and  the  public, 
when  askinp  for  poods  under  that  name,  mean  and  intend  to  pet 
particular  poods  emanating  from  one  particular  trade  source 
(although  they  may  not  know  such  trader's  name)  then  he  is 
entitled  to  be  protected  by  the  Court  apainst  other  traders  usinp 
that  name  in  such  a  way  as  to  be  calculated  to  pass  off  other  goods 
as  his. 

The  doctrine  of  "  passinp  off  "  may  also  be  illustrated  by  refer- 
ence to  numerous  decisions.  In  one  case,  it  was  held  that  there 
was  no  monopoly  in  the  use  of  the  word  "  magnolia  "  as  applied 
to  metal,  as  it  had  become  well  known  in  the  trade  as  a  substance 
peculiarly  adapted  for  bearinps  in  machinery.  Where,  however, 
a  brewer  had  manufactured  ale  at  Stone  for  a  number  of  years, 
so  that  his  ale  came  to  be  known  as  "  Stone  ale,"  an  injunction  was 
srranted  to  restrain  the  defendant,  who  had  only  recently  come 
to  the  town,  from  selling  ale  under  the  appellation  of  "  Stone  ale," 
or  "Montgomery  stone  ale"  (Montpomery  r.  Thompson  (1891), 
A.C.,  217). 

As  a  trade  name  is  really  acquired  throuph  the  laches  of  the 
market,  so,  too,  a  trade  name  may  be  lost  throuph  the  laches  of  the 
owner.  If  the  owner  of  a  trade  name  allows  his  rivals  to  use  his 
trade  name  on  their  poods  without  objection,  it  will  cease  to  be  his 
trade  name.  It  will  become,  in  lepal  Tp^r&seology,  2)ublicij7/7-is, 
i.e.,  common  property.  What  is  the  test  whereby  to  ascertain 
whether  that  which  was  originally  a  trade  name  has  become  ^jwi- 
lici  juris,  i.e.,  common  property  ?  It  becomes  so  when  it  ceases  to 
be  distinctive — when  it  ceases  to  denote  solely  the  oripinal  man's 
poods  in  the  market.  Of  course,  it  ceases  to  denote  his  poods  solely 
if  it  is  habitually  used  on  similar  poods  by  other  traders.  But  this 
state  of  thinps — habitualjuse  by  other  traders — can  only  arise  with 
the  acquiescence,  i.e.,  by  the  sanction,  of  the  oripinal  trader.  If, 
when  he  becomes  aware  that  another  or  others  are  usinp  his  trade 
name  he  takes  lepal  proceedinps  to  stop  that  use,  presumably  he 
will  succeed  ;  if  he  does  not,  then  he  will  be  held  to  have  acquiesced 
in  what  is  beinp  done,  and  will  be  precluded  from  interferinp 
afterwards.  If,  therefore,  a  trader  becomes  aware  that  his  rights 
to  his  trade  name  are  being  invaded,  he  must  take  steps  promptly 
to  assert  and  protect  those  rights,  if  he  wishes  to  preserve  them, 
and  he  must  not  content  himself  with  a  mere  protest,  or  even 
with  a  threat  of  legal  proceedings  :  but  if  the  infringer  sets  him  at 
defiance,  he  must  follow  up  his  threat  with  the  proceedings  he 
threatened. 

In  the  generality  of  cases  between  trade  rivals  which  come  before 
the  Courts,  the  plaintiff  says  ; — "  I  complain  that  you  have  passed 
off  your  goods  as  mine,  which  they  are  not."  In  some  cases, 
however,  the  plaintiff  says: — "Your  are  passinp  off  my  poods  as 
yours,  which  they  are  not."  It  seems  that  the  Courts  are  inclined 
to  prevent  the  latter  form  of  piracy,  just  as  much  as  they  will 
prevent  the  former. 

The  case  of  Bullivant  r.  Wripht  (18!t7,  13,  T.L.,  R.  201),  illustrates 
what  kind  of  passing  off  will  be  restrained  by  the  Courts.  The 
plaintiffs  were  wire-rope  manufacturers  and  contractors  for  aerial 
tramways  and  cableways.  The  defendants,  who  were  also  wire- 
rope  manufacturers,  published  a  trade  catalopue,  which  contained 
(ititer  alia)  two  diagrams,  or  pictures,  of  aerial  cableways  which 
had  been  designed  and  erected  some  years  before  by  the  plaintiffs' 
predecessors  in  title.  The  plaintiffs  alleged  that  the  publication 
of  these  diagrams  by  the  defendants  in  their  catalogue  was  a  repre- 
sentation that  the  same  had  been  erected  by  the  defendants.  They 
claimed  an  injunction  to  restrain  the  further  publication  of  the 
catalogue,  and  an  order  for  the  delivery  up  of  all  the  cata- 
logues in  existence.  As  a  matter  of  fact,  what  the  defendants 
had  done  was  to  supply  new  wire  cables  as  they  were  required 
during  several  years.  Mr.  Justice  Kekewich,  in  the  course  of  his 
judgment,  said:  "No  reasonable  man,  seeing  these  pictures  in  a 
book  of  this  kind,  would  have  any  doubts  that  the  defendants 
intended  it  to  be  understood  that  they  had  erected  the  tramway. 
It  is  as  distinct  a  representation  to  that  effect  as  if  it  had  been 
expressed  in  plain  lanpuape  .  .  .  If  it  is  proved  to  the  satisfaction 
of  the  Court  in  a  case  of  this  kind  that  the  defendants  did  in  truth 
say  that  the  plaintiffs'  goods  were  theirs,  I  think  that,  as  between 
rivals  in  trade,  the  Court  would  be  justified  in  drawing  the 
inference  that  the  wide  circulation  of  such  a  statement  would 
necessarily  damage  the  plaintiffs  quite  as  much  as  in  the  ordinary 
case  of  the  passing  off  of  poods."  These  observations  seem  to  show 
that  if  the  plaintiffs  had  been  able  to  show  that  they  had  them- 
selves erected  the  cableway,  they  would  have  had  judpment ;  but 
the  case  was  decided  apainst,  them  on  another  point.  We  may 
draw  the  following  conclusion  : — That  if  Jones  sells  or  advertises 
boots  and  shoes  manufactured  by  himself  in  such  a  way  as  to 
make  the  public  believe  they  are  Brown's,  and  so  obtain  the 
benefit  of  Brown's  good  name,  he  ra&y  be  restrained  by  injunction. 

In  a  Scotch  case,  Parozone  Co.,  Ltd.,  v.  Johnson  Gibson  (1904, 
21  R.P.C.  H17),  the  plaintiff  company  invented  and  applied  the 
name  "  Parozone  "  to  a  bleaching  fluid,  made  by  them,  and  it  was 
admitted  that  they  were  entitled  to  the  exclusive  use  of  that  name 
as  indicating  fluid  manufactured  by  them  only.  Gibson,  another 
trader,  also  made  a  bleaching  fluid,  but  said  that  he  never  sold  it 
as  "  Parozone,"  and  when  asked  for  that  substance  explained  that 
his  fluid  was  not  "  Parozone."    The  plaintiff  company  proved  that 


on  five  occasions  to  two  persons  Gibson,  or  his  servants,  sold  his 
fluid  in  answer  to  a  request  for  "  Parozone,"  and  without  explana- 
tion. They  further  proved  that  Gibson  pointed  out  to  two  former 
shop  girls  the  jar  where  he  kept  "  Parozone,"  and  that  it  was  a 
matter  of  daily  occurrence  for  Gibson's  fluid  to  be  sold  to  customers 
who  asked  for  "Parozone"  without  explanation.  Gibson  proved 
that  on  some  occasions  he  had  explained  that  his  bleach  was  not 
"  Parozone."  It  was  held  on  these  facts  that  the  plaintiff  company 
were  entitled  to  the  injunction. 

It  is  next  necessary  to  deal  with  the  provisions  of  the  Merchandise 
Marks  Acts,  which  prevent  a  trader  from  passinp  off  his  goods  as 
those  of  another  trader,  and  make  him  criminally  liable.  The  first 
section  of  the  Merchandise  Marks  Act,  1887,  makes  it  an  offence, 
among  other  thinps  :  (1)  to  forge  a  trade  mark  ;  (2)  to  falsely  apply 
to  poods  any  trade  mark  or  any  mark  so  nearly  resembling  a  trade 
mark  as  to  be  calculated  to  deceive  ;  (3)  to  apply  any  false  trade 
description  to  goods  ;  and  (4)  to  cause  any  of  these  things  to  be 
done.  But  it  is  not  to  be  an  offence  if  the  person  charged  proves 
that  he  "acted  without  intent  to  defraud."  Trademark  in  this  and 
the  provision  next  referred  to  means  a  trade  mark  repistered  at  the 
Patent  Office,  but  it  also  includes  certain  foreign  and  Colonial 
trade  marks,  for  which  the  Act  itself  must  be  consulted.  Sec.  2  (2) 
makes  it  an  offence  to  sell  or  expose  for  sale,  or  possess  for  the  pur- 
poses of  sale  or  any  other  trade  purposes,  any  goods  or  things  to 
which  a  false  trade  mark  or  a  false  trade  description^  is  applied,  or 
to  which  any  trade  mark  or  any  mark  so  nearly  resembling  a  trade 
mark  as  to  be  calculated  to  deceive,  is  falsely  applied.  But  it  is  not 
to  be  an  offence  if  the  person  charped  proves  "(a)  that,  having 
taken  all  reasonable  precautions  against  committing  an  offence 
apainst  this  Act,  he  had,  at  the  time  of  the  commission  of  the 
alleped  offence,  no  reason  to  suspect  the  genuineness  of  the  trade 
mark,  mark  or  trade  description  ;  and  (Jj)  that,  on  demand  made  by 
or  on  behalf  of  the  prosecutor,  he  gave  all  the  information  in  his 
power  with  respect  to  the  persons  from  whom  he  obtained  such 
poods  or  things  ;  or  (c)  that  otherwise  he  had  acted  innocently." 

Forging  a  trade  mark  is  defined  by  the  Act  as  follows  : — "  A 
person  shall  be  deemed  to  forge  a  trade  mark  who  either  (a)  with- 
out the  assent  of  the  proprietor  of  the  trade  mark  makes  that  trade 
mark,  or  a  mark  so  nearly  resembling  that  trade  mark,  as  to  be 
calculated  to  deceive  ;  or  Qi)  falsifies  any  genuine  trade  mark, 
whether  by  alteration,  addition,  effacement  or  otherwise  ;  and  any 
trade  mark  or  mark  so  made  or  falsified  is  in  this  Act  referred  to 
as  a  forged  trade  mark.  Provided  that  in  any  prosecution  for 
forging  a  trade  mark,  the  burden  of  proving  the  assent  of  the  pro- 
prietor shall  lie  on  the  defendant." 

Applying  a  trade  mark  or  mark  or  trade  description  to  goods  is 
defined  by  the  Act:  "(1)  A  person  shall  be  deemed  to  apply  a 
trade  mark  or  mark  or  trade  description  to  goods  who  (a)  applies 
it  to  the  poods  themselves  ;  or  (&)  applies  it  to  any  coverinp,  label, 
reel  or  other  thinp  in  or  with  which  the  poods  are  sold  or  exposed, 
or  had  in  possession,  for  any  purpose  of  pale,  trade  or  manufacture  ; 
or  ((?)  places,  encloses  or  annexes,  any  goods  which  are  sold  or 
exposed,  or  had  in  possession,  for  any  purpose  of  sale,  trade  or 
manufacture,  in,  with,  or  to  any  coverinp,  label,  reel,  or  other  thing 
to  which  a  trade  mark  or  trade  description  has  been  applied  ;  or 
((^)  uses  a  trade  mark  or  mark  or  trade  description  in  any  manner 
calculated  to  lead  to  the  belief  that  the  goods  in  connection  with 
which  it  is  used  are  designated  or  described  by  that  trade  mark, 
hall  mark  or  trade  description  ;  (2)  the  expression  '  coverinp  '  in- 
cludes any  stopper,  cask,  bottle,  vessel,  box,  cover,  capsule,  case, 
frame  or  wrapper,  and  the  expression  '  label '  includes  any  band  or 
ticket.  A  trade  mark  or  mark  or  trade  description  shall  be  deemed 
to  be  applied  whether  it  is  woven,  impressed,  or  otherwise  worked 
into,  or  annexed,  or  aflSxed  to  the  goods,  or  to  any  covering,  label, 
reel,  or  other  thing  ;  (3)  a  person  shall  be  deemed  to  falsely  apply  to 
poods  a  trade  mark  or  mark  who  without  the  assent  of  the  pro- 
prietor of  a  trade  mark  applies  such  trade  mark,  or  a  mark  so 
nearly  resemblinp  it  as  to  be  calculated  to  deceive  :  but  in  any 
prosecution  for  falsely  applying  a  trade  mark  or  mark  to  goods,  the 
burden  of  proving  the  assent  of  the  proprietor  shall  lie  on  the 
defendant." 

A  trade  description  is  defined  by  Sec.  3  of  the  Act  as  any  descrip- 
tion, statement,  or  other  indication  direct,  or  indirect,  as  to  certain 
things  not  material  for  the  present  purpose.  A  false  trade  descrip- 
tion is  defined  by  the  same  section  as  follows  : — "  The  expression 
'  false  trade  description  '  means  a  trade  description  which  is  false 
in  a  material  respect  as  regards  the  goods  to  which  it  is  applied, 
and  inclu'^.es  every  alteration  of  a  trade  description,  whether  by  way 
of  addition,  effacement,  or  otherwise,  where  that  alteration  makes 
the  description  false  in  a  material  respect ;  and  the  fact  that  a 
trade  description  is  a  trade  mark,  or  part  of  a  trade  mark,  shall  not 
prevent  such  trade  description  being  a  false  trade  description 
within  the  meaning  of  this  Act.  The  expression  '  goods  '  means 
anything  which  is  the  subject  of  trade  manufacture  or  merchandise. 
The  expressions  '  person,'  '  manufacturer,  dealer  or  trader,'  and 
'  proprietor,'  include  any  body  of  persons  corporate  or  incorporate. 
The  expression  '  name  '  includes  any  abbreviation  of  a  name."  The 
description  must  be  false  "  in  a  material  respect " — which  means 
that  it  must  be  materially  or  substantially  false,  and  not  necessarily 
wholly  false  ;  and  it  may  be  remarked  that  the  section  does  not 
extend  to  mere  verbal  descriptions. 

The  first  offence  described  consists  in  doing  somethinp  illepal  to 
poods  ;  the  second  consists  in  dealing  with  goods  to  which  some- 
thing illegal  has  been  previously  done.  The  first  is  aimed  mainly 
at  manufacturers,  the  second  at  sellers,  wholesale  or  retail,  not 
beinp  themselves  the  manufacturers  of  the  fraudulent  poods. 

As  to  the  first  offence,  it  is  not  to  be  held  to  be  committed  when 
the  person  charped  proves  (the  burden  of  proof  is,  of  course,  on 
him)  that  he  "  acted  without  intent  to  defraud."  This  does  not 
mean  intent  to  defraud  any  particular  purchaser  or  other  individual, 
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but  intent  to  defraud  pfenerally  by  paafiinff  off  an  article  as  different 
to  that  which  it  really  is.  It  does  not  cover  what  are  mere  cases 
of  inaccuracy  of  description. 

It  remains  to  consider  the  effect  of  some  recent  capts  relatinpr  to 
trade  marks.  It  was  held  in  Andrews  r.  Knchurich,  29  T.L.R.  181, 
that  Sec,  37  of  the  Trade  Marks  Act,  1905,  only  requires  the  ho/ut 
fide  user  Of  the  trade  mark — namely,  the  repistered  mark,  in  con- 
nection with  the  gfoods  for  which  it  is  repistered  ;  it  does  not  in 
terms  require  the  mark  to  be  "used  as  a  trade  mark,"  and  if  the 
registered  mark  is  hand  fide  impressed  upon  the  goods  there  is  a 
bona  fide  user  of  the  mark  in  connection  with  the  eoods  within  the 
meaning  of  the  section  although  the  house  mark  or  other  matter  is 
added. 

A  surname  cannot,  of  course,  be  registered  as  a  trade  mark  ;  and 
it  has  been  decided  that  where  the  Board  of  Trade  has  determined 
that  a  particular  name  is  not  outside  the  category  of  registrable 
trade  marks,  and  has  directed  the  Registrar  to  proceed  with  the 
application  for  its  registration  and  determine  whether  the  name  is 
a  distinctive  mark,  the  Court  is  precluded  from  afterwards  saying 
that  the  name  is  outside  the  category  of  registrable  trade  marko. 
(In  re  Trade  Mark  No.  312,0Go,  and  in  Trade  Marks  Act,  1905,  29 
T.L.R.  117.) 

The  principle  that  a  word  description  of  an  article  cannot  be 
registered  as  its  trade  mark  is  well  illustrated  by  the  case  of  re 
Colgate  &  Co.'smark,  29  T.L.R.  326.    There  the  word  "  Ribbon  "  was 


moment  Caccf-leration  (ft.  per  sec. -;  x  wt.  of  vehicle  (tonr;  x  70) 
lb.  The  greater  the  value  of  thiB  product,  the  more  severe  the 
strain  and  wear  on  the  tires  and  other  part«. 

The  accompanying  illustrations  are  reproduced  from  accelero- 
meter  records  taken  on  a  well-known  srear-driven  omniboB  (6g.  1) 
and  on  a  40  h  p.  Tilling-Stevens  petrol-electric  bus  (fig.  2)  on  the 
same  road  and  under  identical  conditions.  The  rapid  and  violent 
fluctuations  in  the  former  curve  are  attributable  to  the  clutch  and 
gear  changes,  and  the  advantages  offered  by  the  petrol-electric 
transmission  in  respect  of  smooth  acceleration  and  hence  minimum 
transmission  strains  and  minimum  discomfort  to  paHsengen",  as 
shown  in  the  second  curve,  are  obvious.  Though,  in  the  testa 
during  which  these  records  were  taken,  the  Tilling-Stevens  vehicle 
was  driven  considerably  fa'^ter  than  the  gear-driven  bus.  the 
maximum  acceleration  in  the  former  case  was  leas  than  3  o  ft. 
per  see.  per  sec.  (corresponding  to  24.o  lb.  per  ton  on  the  road 
wheels),  as  compared  with  intermittent  accelerations  exceeding 
8  ft.  per  sec.  per  sec,  (maximum  strains  at  rim  of  road  wheels 
=  560  lb.  per  ton  weight  of  vehicle),  in  the  case  of  the  gear- 
driven  'bus. 

It  is  impossible  for  the  driver  to  accelerate  a  "  T.-S.  "  petrol- 
electric  vehicle  at  an  excessive  rate,  but  since  the  acceleration  ia 
constant,  a  given  speed  can  be  attained  irore  rapidly  than  in  other 
'buses  of  the  same  rating.  The  transmission  strains  in  a  vehicle 
employing  clutch  and   gear  drive  depend  largely  upon  the   skill 


Figs.  1  and  2. — Accelerometer  Records  op  Gear-Drivex  Petrol-Electric  'Btses. 


held  not  to  be  a  registrable  tr^de  mark  for  a  dentifrice,  inasmuch  as 
the  word  as  used  by  the  applicants  was  descriptive  of  the  form  and 
character  of  the  dentifrice  in  respect  that  it  described  the  manner 
and  form  in  which  the  dentifrice  came  out  of  the  tube  in  which  it 
was  sold. 


PETROL-ELECTRIC    'BUSES: 
TRANSMISSION  STRAINS   AND   OPERATING 

COSTS. 


When  any  vehicle  starts  from  rest,  or,  in  general,  changes  from 
one  speed  to  a  higher  speed,  there  is  required  in  addition  to  energy 
overcoming  transmission,  road  or  rail  and  wind  resistances,  energy  to 
accelerate  the  mass  of  the  vehicle.  The  power  required  for  the  latter 
purpose  varies  directly  with  the  rate  of  acceleration.  Thus  a  fcrce 
of  70  lb.  per  ton  mass  of  the  vehicle  will  impart  to  the  whole  an 
acceleration  of  1  ft.  per  sec.  per  sec,  while  to  impart  an  accelera- 
tion of  2  ft.  per  sec.  per  sec,  requires  the  application  of  140  lb. 
accelerating  force  per  ton  and  so  on.  Obviously,  the  stresses  to 
which  the  whole  of  the  vehicle,  and  in  particular  the  transmission 
gear,  wheels  and  tires,  are  subjected  will  vary  with  the  acceleration 
and — since  a  certain  speed  can  be  reached  in  a  certain  time  by  the 
application  of  a  steady  acceleration  considerably  less  than  the 
maximum  value  of  the  acceleration  required  if  the  latter  be 
variable— it  is  obviously  desirable  that  the  acceleration,  whether 
from  rest,  or  from  one  speed  to  any  other,  should  be  as  uniform  as 
possible. 

The  Wimperis  accelerometer  has  been  adopted  by  the  Royal  Auto- 
mobile Club  as  an  instrument  for  indicating  and  recording  the 
acceleration  of  a  vehicle  under  test.  A  pen  controlled  by  a  freely 
pivoted  weight  forms  a  continuous  record  on  a  calibrated  chart  of 
the  accelerations  and  decelerations  to  which  the  vehicle  carrying  the 
instrument  is  subjected.  The  force  doing  useful  work  at  the  point 
of  contact   between  the   road  wheels  and   ground  ecjuals  at  any 


of  the  driver  ;  by  no  practical  means  can  these  shocks  be  limited 
and  their  magnitude  in  city  service  is  excessive. 

In  addition  to  the  great  saving  in  upkeep  of  chassis  and  body 
efifected  by  the  'T.-S."  petrol-electric  system,  the  cost  of  tire 
renewals  is  much  reduced  by  the  elimination  of  sudden  wide 
fluctuations  in  the  force  exerted  at  the  wheel  rim.  In  running 
over  3,000,000  miles  on  "  Continental "  tires  in  London,  an  average 
service  of  20,148  miles  per  tire  has  been  obtained.  The  total  cost  of 
operating  a  fleet  of  150  "T.-S."  petrol-electric  'buses  in  London, 
averaged  during  last  year  a  fraction  over  7d.  per  mile  maie 
up  as  follows: — Drivers,  1251;  tires.  1098*  petrol.  1067: 
running,  "868  ;  depreciation,  rent,  rates  and  taxes,  '849  ;  con- 
ductors, '847  ;  trafiic  expenses,  "270  ;  maintenance.  '240  :  body 
upkeep,  '235  ;  trade  vehicles,  ■1,">1  ;  lubricating  oil,  078  :  lighting, 
'0(>9  ;  paraflan,  021  ;  grease,  '018  ;  clothing,  "001  :  total,  706od.  per 
mile. 


The  Shops  Act. — The  report  of  the  Leeds  Shops 
Inspector  (Mr.  A.  H.  Rutherford)  during  the  fi.-st  year  of  the 
wor.cing  of  tae  Shops  Act,  1912,  has  just  been  issued,  and  shows 
that  during  the  12  months  ended  March  31st  last,  6,0t"'9  places  of 
business  had  been  visited,  2.'?  persons  had  been  summoned  for 
offences  against  the  Act,  of  whom  15  were  penalised  to  the  extent 
of  £16  8s.  6d.,  and  the  remainder  were  dealt  with  under  the  Pro- 
bationers' Act,  and  ordered  to  pay  the  costs.  The  Inspector  stated 
that  the  greatest  diflBculties  are  presented  in  connection  with  mixed 
trades,  for  in  some  cases  these  traders  have  to  exhibit  five  separate 
notices.  He  expressed  the  opinion  that  if  the  Inspectors  were  not 
constantly  visiting  shops  and  reminding  traders  of  their  liability 
urder  the  Act  in  neglecting  to  exhibit  one  or  other  of  these 
notices,  the  practice  would  gradually  fall  into  desuetude.  There 
were  11,000  persons  in  Leeds  who  came  under  the  Shops  Act.  and 
during  the  year  it  was  found  that  in  2,606  cases  statutory  notices  were 
exhibited,  whilst  in  3,044  instances  they  were  not  exhibited,  and 
warnings  had  been  given.  There  were  826  traders  exempt  from  the 
provisions  of  the  Act.  In  connection  with  the  weekly  half-day 
holiday,  505  traders  closed  on  Monday,  222  on  Tuesday,  3,976 
on  Wednesday,  145  on  Thursday,  54  on  Friday,  and  327  on 
Saturday. 
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IMPERIAL    WIRELESS    SYSTEM. 


Os  Friday  last  the  new  agrreement  with  the  Marconi  Wireless 
Telearraph  Co.  was  discussed  in  the  House  of  Common  at  consider- 
able lengrth.  Mr.  Masterman  moved  that  the  agreement  be  approved, 
and  pointed  out  that  the  matter  was  one  of  urgjency  :  to  allege 
that  because  nothing  had  happened  through  the  delay  already 
experienced,  nothing  would  happen  if  that  delay  were  continued, 
was  as  absurd  an  argument  as  to  say  that  if  a  man  neglected  to 
insure  his  house  against  fire  for  a  time,  and  suffered  no  loss,  he 
need  not  insure  it  all.  No  existing  Government  department  could 
or  would  carry  out  the  work  :  the  formation  of  a  new  department 
would  involve  delay  and  heavy  expense,  as  well  as  the  payment  of 
royalty  on  patents  ;  the  Treasury  was  convinced  that  it  was  im- 
possible to  proceed  by  open  tender,  as  only  one  company  could  show 
actual  constant  commercial  working  by  day  and  night  over  the 
distances  required  for  the  Imperial  chain.  If  reasonable  terms 
could  not  have  been  obtained  from  that  company,  the  Treasury 
would  have  fallen  back  on  the  attempt  to  construct  the  chain  itself, 
but  fortunately  the  Postmaster -General  had  been  able  to  extort  a 
very  desirable  concession  with  regard  to  splitting  up  the  10  per 
cent,  royalty,  and  had  secured  a  very  substantial  modification  of  the 
right  of  inspection  by  the  company.  The  Treasury  was  satisfied 
that  the  best  possible  bargain  had  been  made,  and  was  sanctioning 
the  contract  for  the  erection  of  the  first  three  stations,  and  later  of 
the  complete  chain. 

Sir  Henry  Norman  opposed  the  resolution  on  the  ground  that,  in 
his  opinion,  no  harm  would  be  done  by  a  few  months'  delay.  He 
thought  the  work  should  be  done  by  the  State  ;  there  would  be 
compensation  in  efficiency  for  the  delay,  and  the  greater  initial 
cost  would  be  followed  by  subsequent  saving  in  expenditure. 
Much  of  the  work  was  ordinary  contractors'  work,  and  a  good  deal 
of  the  wireless  apparatus  could  be  supplied  ready  made.  Any 
electrical  wireless  expert  could  do  the  ordinary  everyday  work  of 
any  system.  He  was  unable  to  support  the  ratification  of  the 
improved  contract,  and  appealed  for  further  investigation  and  con- 
sideration of  the  question.  Sir  G.  C.  Marks  pointed  out  that  the 
previous  contract  was  recommended  to  the  House  as  an  excellent 
bargain,  and  now  they  were  told  the  same  thing  with  regard  to  a 
contract  which  differed  in  many  respects  from  the  former  ;  the 
attacks  on  the  old  contract  had  been  justified  by  the  new  contract. 
One  of  his  contentions  had  been  that  in  some  cases  there  might  be 
no  patents,  and  this  was  so  in  a  place  where  the  largest  station 
would  be  erected  ;  he  asked  where  else  patents  did  not  exist.  He 
could  not  understand  why  the  agreement  should  last  for  28  years. 
Many  of  the  points  objected  to  in  the  old  contract  had  been 
omitted  from  the  new  one.  An  alternative  price  should  be  inserted 
for  purchase  outright  in  place  of  a  royalty.  The  royalty  should  be 
in  proportion  to  the  value  of  the  patent.  It  was  for  the  House  to 
tell  the  Admiralty  officials  to  do  its  bidding,  and  he  intended  to 
vote  for  an  amendment  as  a  protest  against  a  department 
endeavouring  to  over-ride  an  industry,  and  to  prejudice  the 
country. 

Lord  R.  Cecil  moved  as  an  amendment,  that  in  the  absence  of  a 
report  by  any  body  independent  of  the  Government,  the  House 
was  not  prepared  to  approve  of  the  agreement.  He  said  that  the 
provision  that  the  Government  should  not  use  any  continuous- wave 
system  in  the  three  later  stations  without  giving  the  Marconi  Co. 
the  opportunity  to  do  the  work,  must  tie  the  Government  to  the 
company,  and  assist  the  latter  to  establish  a  world-wide  monopoly 
of  wireless  telegraphy.  The  bargain  was  little  better  than  it  was 
before — the  new  contract  was  better  for  the  company  than  the 
old  one.  If  the  State  had  done  the  work  itself,  he  believed  the 
cost  would  have  been  less  than  under  this  contract.  The  Post- 
master-General would  probably  have  no  difficulty  in  collecting  an 
efficient  staff  in  a  few  weeks,  and  a  delay  of  six  months  was  not  a 
very  serious  risk.  It  was  undesirable  that  a  private  company 
should  know  every  detail  of  the  system  employed  for  military 
communication.  He  disliked  the  methods  of  management  of  the 
Marconi  Co.,  and  it  appeared  to  him  that  the  action  of  the 
managing  director  when  he  offered  100,000  shares  in  the  American 
Co.  to  a  member  of  the  Government,  was  susceptible  of  a  very 
sinister  interpretation.  In  his  judgment  the  decision,  which  was 
that  of  the  Post  Office  alone,  was  a  wrong  one. 

Mr.  H.  Terrell  seconded  the  amendment,  and  complained  of  the 
inadequacy  of  the  penalty  for  delay  in  the  completion  of  the 
stations. 

Mr.  H.Samuel  stated  that  the  1909  agreement  with  the  Marconi 
Co.  was  strictly  limited  to  the  ship  and  shore  stations,  and 
expressly  excluded  communication  with  foreign  countries  or 
Colonial  possessions.  He  pointed  out  that  Sir  Henry  Norman's 
proposal  that  the  wireless  stations  should  be  designed  and  erected 
by  a  committee  was  hopelessly  impracticable,  and  there  was  no 
power  to  compel  the  Marconi  Co.  to  supply  wireless  apparatus 
ready-made.  Not  only  in  England,  but  also  in  almost  every 
country,  the  Government  was  employing  contractors  to  carry  out 
the  erection  of  long-distance  wireless  stations,  the  sole  exception 
being  the  Australian  Government,  which  was  now  engaged  in 
litigation  with  the  Marconi  Co.  on  the  subject.  It  did  not  require 
a  fleet  to  cut  a  cable,  and  the  wireless  stations  were  required  for 
communicating  not  only  with  the  fleet,  but  also  with  the  outlying 
parts  of  the  Empire  if  the  cables  were  cut.  Within  the  last  day  or 
two,  the  Army  Council  had  declared  the  provision  of  the  stations  to 
be  a  matter  of  urgency  ;  the  Committee  of  Imperial  Defence,  the 
Select  Committee,  and  the  Admiralty  had  also  expressed  this  view, 
and  the  Government  could  not  ign  re  these  repeated  expressions  of 
opinion  on  the  part  of  the  authorities  responsible  for  the  defence  of 
the  Empire.     There  were  six  patents   of  real  importance,   one  of 


which  would  expire  next  year  in  the  United  Kingdom,  and  the  last 
in    192ri,   and   there  were  about  30  patents  of  minor  value.     The 
company  asked  for  £250,000  for  the  unrestricted  use  in  perpetuity 
of  all  its  patents  throughout  the  Empire,  and  would  not  reduce  the 
price.      Further    patents    were    being    taken    up,   and   the    con- 
tract   gave    the    right    to   use   all  existing  and  future    Marconi 
patents     without    additional     payment.        The     contract    repre- 
sented   the    views    of    two    parties,     and     naturally     was     very 
different     from   what    he    would    have    drawn    up    himself,  but 
he  believed  it  was  better  than  any  of  the  alternatives  that  were 
open.    The  company  gave  a  guarantee  of  working,  to  which  he 
attached  the  first  importance,  and  took  all  risks.     The  company 
provided  duplex  working,  a  speed  of  automatic  working  higher  than 
in  the  case  of  ordinary  cables,  and  the  benefit  of  its  experience, 
which  was  of  the  greatest  value,  as  well  as  Mr.  Marconi's  personal 
assistance.     The  royalty  was  based  on  gross  receipts  in  order  that 
the  company  might  have  no  voice  whatever  in  the  management  of 
the  stations  ;  if   it  were   to   be  paid  only  on  profits  the  company 
could  not  be  excluded  from  determining  how  the  stations  were  to 
be  run  and  what  rates  should  be  charged.  "  It  was  not  anticipated 
that  the  royalty  would  reach  anything  like  the  colossal  sums  that 
had  been  suggested.     Obviously  the  Government  would  not  con- 
tinue to  pay  a  royalty  for  the  use  of  a  single  unimportant  patent. 
In  voting  for  the  contract  the  House  would  be  voting  for  State 
ownership  and  complete  liberty  on  the  part  of  the  Government  to 
use  any  system  it  chose.     He  preferred  to  accept  the  judgment  of 
the  Parker  Committee  and  his  expert  advisers  rather  than  the 
ex  parte  statements  of  the   advocates  of   rival  systems.     It  was 
essential   that   the   State   should  fit    itself   to   secure   the   proper 
management  and  development  of  wireless  telegraphy,  and  a  small 
engineering   committee   consisting   of   Post   Office   engineers   and 
possibly  one  or  two   from  the  Admiralty,  presided  over   by   Mr. 
Duddell,  would  watch  the  erection  of  the  stations,  order  experi- 
ments to  be  made,  and  train  the  necessary  staff.     An  establishment 
committee  under  the  Secretary  of  the  Post  Office  would  deal  with 
other  matters.      The  Parker  Committee  would  be  maintained  as  a 
standing  committee.     A  scheme  was  being  evolved  for  carrying 
on    scientific    research   on  an  adequate    scale,    which   should   be 
in   working    order    before    the    next    session.      By    that    means 
they    would   have   an    efficient    organisation   under   Government 
auspices  which  would  render  the  State  independent  of  commercial 
companies  and  enable  it  to  develop  the  service  on  its  own  lines. 

Mr.  Bonar  Law  thought  the  arrangement  was  a  bad  bargain,  and 
that  the  industry  was  changing  so  rapidly,  that  it  was  undesirable 
to  lose  the  advantage  of  knowing  what  would  be  known  in  a 
month  or  two  as  to  what  could  be  done  by  other  systems,  merely 
because  there  was  to  be  no  autumn  Session.  He  did  not  agree  that 
there  had  been  a  rise  in  the  price  of  materials,  or  that  money  had 
gone  up  in  value.  The  Marconi  company  had  not  done  on  a  com- 
mercial basis  anything  like  what  it  had  undertaken  to  do  under 
the  contract,  and  was,  in  fact,  awaiting  developments  in  order  to 
enable  it  to  fulfil  the  contract.  He  admitted  the  urgency,  but 
asked  what  difference  a  delay  of  a  few  months  would  make.  The 
Poulsen  company  had  offered  to  give  the  service  required  for 
£40.000  a  station,  including  all  royalties,  and  had  been  commissioned 
by  the  United  States  Government  to  build  the  Panama  station, 
transmitting  over  a  distance  50  per  cent,  greater  ;  surely  it  was 
worth  waiting  a  month  or  two  to  see  if  they  could  do  it,  or  to  wait 
three  months  to  save  £120,000,  apart  from  royalties.  If  the  Post- 
master-General had  the  right  to  commute  the  royalties,  he  would 
not  object  so  strongly  to  the  contract.  He  considered  that  the 
Postmaster-General  did  not  know  how  to  make  a  bargain.  The 
company,  he  believed,  was  getting  a  profit  on  the  erection  of 
the  stations,  and  was  bound  under  the  Patents  Act  to  supply  any 
patented  article  at  a  reasonable  price  to  the  Government.  He  had 
never  known  any  arrangement  by  which  royalty  was  paid  on  gross 
receipts  ;  there  should  be  some  provision  by  which  the  royalty 
could  be  commuted.  The  matter  ought  not  to  be  rushed  through 
instead  of  giving  it  reasonable  consideration, 

Mr.  Asquith  laid  stress  on  the  important  strategical  considerations 
at  stake,  and  would  not  admit  that  r.  delay  of  one  or  two  months 
could  be  lightly  regarded.  He  would  have  preferred  that  the  work 
should  be  done  by  the  Government  ;  but  that  course  would  have 
involved  enormous  additional  expenditure  and  prolonged  delay.  If 
the  contract  were  rejected,  the  only  alternative  was  for  the  Govern- 
ment to  undertake  the  work.  The  Admiralty  could  not  spare  a 
man  from  its  own  work  for  any  extraneous  work,  however 
important,  nor  could  the  War  Office.  There  was  a  provision  in  the 
contract  that  if  the  price  of  materials  fell,  the  sum  to  be  paid 
should  be  reduced.  The  opinions  of  Lord  Parker  and  Mr.  Duddell 
in  July  proved  conclusively  that  there  was  no  other  company  that 
could  possibly  be  safely  entrusted  with  the  contract.  The  work 
ought  to  be  begun  at  the  earliest  possible  moment.  The  Govern- 
ment had  a  free  hand,  and  the  country  would  get  the  benefit  of  all 
the  developments  of  electrical  science  in  the  future. 

The  amendment  was  rejected  by  221  to  140,  and  the  agreement 
was  approved  by  210  to  138. 


Litisfation  in  United  States. — In  view  of  the  numerous 

electrical  arrangements  which  have  lately  been  introduced  in  the 
United  States  for  the  starting  of  the  engines  of  petrol  motor-cars, 
it  is  not  surprising  to  learn  of  litigation  in  connection  with  alleged 
infringement  of  patents.  The  first  action  of  the  kind  is  that  whioh 
is  being  brought  by  the  Dayton  Engineering  Laboratory  Co.,  of 
Dayton,  0.,  the  owners  of  the  Delco  starter  patents,  against  the 
North-East  Electric  Co.,  of  Rochester,  N.T. 
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THE  ELECTRICAL  HEAT  TREATMENT  OF 
TOOL  STEELS. 


It  is  nowadays  recognised  that  the  value  of  tool  steel  depends  very 
much  upon  the  heat  treatment  to  which  it  is  subjected  ;  and  with 
the  growing  recognition  of  the  necessity  for  exact  temperature 
regulation,  the  value  of  the  electric  furnace  is  becoming  in- 
creasingly apparent.  Experience  has  proved  that  the  quality  and 
performance  of  the  tool  depends  nearly  as  much  upon  its  heat  treat- 
ment as  upon  the  quality  of  the  steel  from  which  the  tool  is  made  ; 
and  as  it  is  the  final  process  in  the  production  of  the  tool,  heat 
treatment  is  most  vital.  The  effectiveness  of  such  treatment 
depends  upon  having  a  furnace  capable  of  being  manipulated  so  as 
to  produce  as  nearly  as  possible  the  desired  heat  and  atmospheric 
conditions,  and  a  typical  furnace  which  has  done  very  good  work  in 
this  respect  is  the  Hoskins  muffle  chamber  furnace  made  by  the 
Hoskins  Manufacturing  Co.,  of  Detroit,  U.S.A. 

The  heating  element  in  this  furnace  consists  of  two  piles  of  flat 
carbon  plates  or  resisters,  one  pile  being  placed  on  each  side  of  the 
furnace  chamber.  Across  the  top  of  the  chamber  is  a  set  of  heavy 
carbon  plates  connecting  the  two  sets  of  resisters  together. 
Referring  to  fig.  1,  the  carbon  resister  plates  are  shown  at  R.  while 
T  represents  the  carbon  top  plates.  Below  the  resisters,  and  ex- 
tending downward  through  the  bottom  of  the  furnace,  are  a  pair 
of  heavy  graphite  electrodes,  one  at  each  side  of  the  furnace,  as 
shown  at  e.  Between  each  electrode  and  the  lower  resister  is  a 
heavier  bottom  plate  of  graphite,  shown  at  -b,  this  preventing 
excessive  heating  of  the  electrodes,  and  distributing  the  pressure 
of  the  electrodes  upon  the  resisters.  At  the  lower  end  of  each 
electrode  is  a  brass  electrode  clamp  c,  which  can  be  raised  or 
lowered  by  means  of  the  screws  and  gears  shown  at  s.  The 
electrode  clamps  also  serve  as  water  jackets,  in  order  to  keep  the 
electrodes  cool  while  the  furnace  is  working,  and  the  clamps  are 
arranged  to  be  connected  by  means  of  a  small  rubber  hose  to  a  i-in. 
water  pipe. 

Good  heat  insulation  is  secured  by  C  in.  of  special  porous  fire 
brick  on  all  sides  of  the  furnace  chamber,  as  shown  at  f.  The 
efficiency  of  this  heat  insulation  is  shown  by  the  fact  that  when  the 
furnace  chamber  is  raised  to  a  temperature  of  2,200°  F.,  the  hand 
can  be  held  comfortably  against  the  furnace  case,  and  hence  there  is 
very  little  loss  by  radiation.  Between  the  piles  and  resister  plates 
and  the  fire  brick  walls,  and  also  at  the  bottom  of  the  furnace 
chamber,  is  a  layer  of  refractory  cement,  shown  at  A  in  the  figure. 
This  cement  protects  the  fire  brick  from  the  intense  heat  of  the 
furnace.  Around  the  graphite  electrodes,  as  a  protection  to  them 
from  the  air,  is  a  layer  of  sand.  This  sand  is  kept  in  position 
by  a  thin  layer  of  loose  asbestos  at  the  points  where  the  electrodes 
pass  up  through  the  furnace  shell. 

Although  the  furnace  has  a  muffle  chamber  there  is  actually  no 
muffle  used  in  its  construction,  and  as  it  is  well  known  that  muffles 
do  not  stand  up  successfully  against  the  intense  heat  required  for 
high  speed  steels,  the  advantage  from  the  maintenance  point  of 
view  is  apparent. 

An  important  feature  of  the  furnace  is  the  draught  hole  which 
passes  through  the  top  and  rear  of  the  furnace  chamber  to  the  top 
surface  of  the  furnace  as  shown  at  D.  A  movable  cover  is  provided 
in  order  that  the  draught  hole  may  be  closed  if  necessary. 

In  order  to  allow  the  use  of  a  pyrometer  for  measuring  the 
furnace  temperature,  a  hole  suitable  to  admit  a  pyrometer  and 
protecting  tube  passes  from  the  rear  of  the  furnace  chamber  to  the 
outside  as  shown  at  p.  At  the  front  of  the  furnace  are  two  small 
hand  wheels,  and  at  the  lower  end  of  the  hand  wheel  shafts  is  a 
pair  of  bevel  wheels  s  for  the  purpose  of  raising  or  lowering  the 
electrodes.  The  furnace  case,  which  is  built  of  i-in.  boiler  plate 
reinforced  by  angle  irons  at  the  corners,  is  supported  at  a  height 
convenient  for  the  operator  upon  angle  iron  legs.  The  door  of  the 
furnace  is  of  fire  brick  held  by  a  pressed  steel  case,  and  is  carefully 
counterbalanced  so  that  it  can  be  moved  up  and  down  readily. 
This  fire  brick,  of  course,  prevents  loss  of  heat  by  radiation,  and  a 
small  peephole  provided  with  a  swinging  cover  allows  the  operator 
to  see  the  interior  of  the  furnace.  The  furnace  is  operated  on  low 
voltage  alternating  current,  a  transformer  being  used  to  step  down 
the  regular  voltage  to  20  volts  for  a  small  furnace,  and  to  27'5  for  a 
larger  size.  Current  is  passed  from  the  transformer  through  flexible 
copper  strips  to  the  electrode  clamps,  and  it  will  be  seen  that  the 
c'^R  heat  produced  in  the  resisters  gives  a  purely  radiated  heat,  pro- 
viding the  muffle  effect  without  the  disadvantages  of  a  muffle. 

When  the  furnace  is  up  to  working  temperature,  the  heat  is  to 
equally  radiated  that  the  temperatilte  is  practically  the  same  in 
every  part  of  the  chamber,  and  this  has  a  very  considerable  influ- 
ence in  preventing  distortion  in  the  tool  which  is  being  heated,  in 
sharp  contrast  to  the  way  in  which  the  high  air  pressure  of  fuel- 
burning  furnaces  forces  the  flame  against  the  surface  of  tools 
pitting  them  and  overheating  delicate  edges  and  corners,  unless  the 
muffle  with  its  usual  disadvantages  is  used.  The  temperature  is 
regulated  very  simply  by  means  of  the  hand  wheels.  The  upward 
movement  of  the  electrodes  compresses  the  carbon  resisters,  reduces 
the  contact  resistance  given  to  the  current,  allows  an  increased 
current  to  flow,  as  shown  on  the  ammeter  provided,  and  results  in 
a  rise  in  furnace  temperature  :    the  reverse  process  is  obvious. 

The  limit  of  temperature  which  the  furnace  will  stand  is  that  of 
the  fire-brick  walls,  and  the  furnace  can  be  operated  at  2,500°  F.  as  a 
practical  limit.  It  can  be  brought  from  cold  up  to  2,200°  F.  in 
1  hour  1.5  minutes.  In  the  type  of  furnace  having  the  chamber 
dimensions  of  6 i  in.  wide  x  5  in.  high  x  12  in.  deep,  the  maximum 
power  required  is  15  KW.,  while  under  ordinary  working  conditions 
the  consumption  per  10-hour  day  is  found  to  be  about  72  Kw.-hours. 


In  the  larger  furnaces,  12  in.  x  H  in.  high  x  8  in.  deep,  the  heatini; 
power  is  30  K\v.,  and  the  average  consumption  per  10-honr  day  ia 
HS  KW. -hours. 

When  the  furnace  has  been  brought  up  to  heat,  the  tcmpeTatnre 
can  be  maintained  with  lesa  than  half  the  amount  of  current 
required  for  the  initial  heating,  and  if  the  furnace  is  being  operated 
daily,  the  time  and  current  required  to  bring  it  up  to  heat  at  the 
beginning  of  the  day  are  materially  reduced  on  account  of  the  heat 
insulation  of  the  furnace  lining.  It  has  been  found  that  when  the 
current  has  been  cut  off  for  periods  of  12  to  1.",  hoars,  the  chamber 
temperatures  cf  such  furnaces  have  been  as  high  as  700'  F.  or 
800  F.  The  atmospheric  control  is  important,  because  the  suc- 
cessful hardening  of  tool  steels  depends  very  largely  upon  the  con- 
ditions of  the  atmosphere  in  which  they  are  placed.  In  general, 
the  chamber  atmosphere  of  a  furnace  is  either  oxidising,  reducing, 
or  neutral  in  character.  The  oxidi.sing  atmosphere  is  responsible 
for  excessi.'e  scale,  and  nearly  every  fuel-burning  furnace,  because 
of  the  air  required  for  combustion,  has  an  oxidising  chamber 
atmosphere.  High-speed  steel  can  be  hardened  with  best  results 
in  a  neutral  atmosphere,  while  carbon  steels  are  found  to  be 
hardened  most  successfully  in  a  reducing  atmosphere.  In  the 
furnace  described,  if  the  door  and  draught  hole  are  closed,  the 
highly-heated  carbon  resisters  naturally  produce  a  reducing  atmo- 
sphere within  the  chamber.  By  opening  the  draught-hole,  and 
admitting  a  small  amount  of  air  at  the  door,  the  condition  is 
changed  to  a  neutral  one.  An  oxidising  atmosphere  can  be  obtained 
if  desired  by  admitting  a  larger  amount  of  air. 

The  thick  layers  of  carbon  at  each  side  of  the  chamber  store  up 


Fig.  1. — The  Hoskins  Electrical  Muffle  Fcrkace, 

a  good  quantity  of  heat.  When  a  piece  of  steel  is  placed  in  the 
furnace,  this  stored  heat  passes  rapidly  to  the  cooler  steel  and 
raises  its  temperature  ;  therefore  additional  heat  produced  by 
the  resisters  can  more  quickly  raise  the  steel  to  the  necessary 
temperature.  Rapid  heating  without  danger  of  overheating  is 
possible,  because  the  chamber  temperature  can  be  constantly  main- 
tained at  the  point  at  which  the  steel  has  to  be  hardened.  The 
tendency  for  the  chamber  temperature  to  drop  when  tools  are 
placed  in  it  can  be  immediately  overcome  by  simply  sending  more 
current  into  the  furnace  and  hadtening  the  transfer  of  heat  through 
the  furnace  to  the  tools.  As  the  tools  approach  the  chamber  tem- 
perature the  current  can  be  gradually  reduced. 

Some  rather  interesting  results  have  been  obtained  in  the  use  Oi" 
this  furnace.  For  example,  the  maximum  output  of  a  bolt  manu- 
facturer's pressing  dies  was  150,000  bolts  per  set,  the  dies  being 
made  of  high-speed  steel  carefully  hardened  in  a  fuel-burning 
furnace.  Similar  dies  made  of  the  same  high-speed  steel,  correctly 
hardened  in  the  electric  furnace  above  described,  made  over  247,000 
bolts,  while  a  second  set  made  820,000  bolts,  an  increase  of  over 
113  per  cent.  In  another  case  22  chasing  dies  and  segmental  taps 
and  eight  round  rods  made  of  three  grades  of  high-speed  steel,  after 
being  hardened  in  the  electric  furnace,  showed  an  average  change 
in  size  of  only  '0011  in.  per  inch  of  length.  Scleroscope  readings 
taken  after  drawing  the  temper  showed  an  average  hardness  of  7S) 
at  the  *;hreads  oa  the  tap"*  and  dies,  and  86  for  the  round  rods.  All 
cutting  teeth  were  sharp  and  clean  ;  the  surface  of  every  piece 
was  free  from  pitting,  and  there  was  practically  no  scale.  A  com- 
parative test  was  made  by  a  manufacturer  of  high-speed  drills 
haudened  by  the  best  method  previously  known  by  him  with 
exactly  similar  drills  hardened  in  the  electric  furnace.  Under  the 
same  working  conditions  the  drills  hardened  by  the  original 
method,  drilled  an  average  of  31  holes  against  95  holes  by  the  ono 
hardened  in  the  electric  furnace.  Other  instances  could  be  given, 
but  these  are  sufficiently  impressive  to  show  the  increase  of  tool 
room  efficiency  which  is  gained  by  the  use  of  electric  heat 
treatment. 


Parliamentary. — Various  Bills. — In  the  House  of 

Commons  on  August  8th  the  Lords'  amendments  to  the  L.C.C. 
(Tramways  and  Improvements)  Bill  and  the  Metropolitan  Electric 
Tramways  (Railless  Traction)  Bill  were  agreed  to.  The  City  and 
South  London  Railway  Bill  was  ordered  for  third  reading. 
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LEGAL. 


CoRFiELD  r.  Premier  Electric  and  Hardware  Co. 

At  the  Westminster  County  Court  on  the  ."ith  inst.,  before  His 
Honour  Judgre  Woodfall,  this  case  was  heard.  Mr.  Harold  Brandon 
appeared  on  behalf  of  Mr.  Corfield,  the  Receiver  for  the  debenture- 
holders  of  the  Davis  Electrical  Co.,  Ltd.  The  action  was  brought 
to  recover  £24  in  respect  of  jjoods  supplied  and  delivered  to  a  Mr. 
Cohen,  trading  as  the  "  Premier  Electric  and  Hardware  Co.,"  who 
couaterclaimed  for  about  HIO.  The  groods  supplied  consisted  of 
electrical  cable,  and  the  defendant  alleged  that  by  reason  of 
the  cable  being  defective,  he  had  suffered  damage,  for  which  he 
was  asking  for  compensation.  Their  answer  to  that,  however,  was 
that  the  cable  was  badly  laid  by  incompetent  workmen  ;  that  the 
•work  was  done  hurriedly  and  at  a  low  price.  The  cable  sold  was 
"job  cable."  and  it  wivs  described  as  such  in  the  contract. 
In  support  of  his  case,  he  quoted  Mr.  Justice  Darling's  decision 
in  the  case  of  "Jarretts  r.  The  Midland  Tire  Co.,"  that 
"job  line,  or  job  goods  meant  that  the  goods  were  supplied 
with  all  their  faults."  A  gentleman  of  Mr.  Cohen's  experience 
must  have  known  he  was  not  getting  the  best  English  cable  at  the 
price  he  obtained  that  under  review.  The  first  order  was  a  trial 
one  of  17s.  only.  Afterwards  the  cable  was  tested  at  the  Electrical 
Standardising  Institute,  and  copies  of  the  te^^ts  were  sent  to  the 
defendant.  The  price  then  was  £6  15s.  per  mile,  which  was  sub- 
sequently reduced  to  £6  os.  per  mile,  and  the  plaintiffs  also  under- 
took then  to  take  back  any  cable  which  was  found  defective. 
Eventually  6  miles  of  the  job  wire  was  supplied,  and  certain  por- 
tions returned  owing  to  local  faults.  On  July  15th,  1912,  I  mile 
of  the  job  cable  was  supplied  ;  2  miles  on  August  Sth  ;  1  mile  on 
August  17th  ;  and  on  November  4th  six  more  miles  were  supplied. 
When  they  received  the  last  order,  however,  a  letter  was  written 
by  his  clients  stating  they  could  not  make  themselves  responsible 
any  more  for  returns.  That  letter  was  not  answered  by  the 
defendant,  and  on  December  5th  two  more  miles  were  ordered  of 
the  "  job  cable. '  On  January  5th  the  defendant  returned  some 
coils  of  cable,  and  wrote  saying  that  some  of  it  was  porous,  and 
that  he  had  had  claims  made  by  builders  against  him  (the 
defendant)  in  respect  of  taking  the  cable  out  of  the  houses.  As 
the  average  price  of  good  English  cable  was  £lo  per  mile,  he 
asked  His  Honour  to  say  that  having  bought  "  job  cable  "  at  £6 
per  mile,  the  defendant  Cohen  could  not  expect  the  very  best 
goods  without  a  single  blemish.  The  price  negatived  any  refusal 
of  the  contract. 

Mr.  Harry  Emanuel  Davis  then  gave  evidence,  stating  he  was 
now  employed  as  manager  and  buyer  to  the  Receiver  for  the 
debenture-holders  of  the  Davis  Electrical  Co.,  Ltd.  Previously,  he 
was  the  managing  director  of  the  company.  He  remembered  the 
Oftble  being  supplied  to  Mr.  Cohen  after  tests  had  been  carried  out 
at  the  Electrical  Standardising  Institute.  The  reports  showed  that 
the  wire  had  local  faults.  The  price  of  the  "job  wire "'  was  £(>  5s., 
and  the  ordinary  prices  of  the  best  English  wire  of  the  same  size 
was  about  £11  per  mile,  so  it  was  impossible  for  a  trader  to  buy  the 
best  cable  at  a  100  per  cent,  discount.  The  words  "job  line" 
meant  with  all  faults,  or  at  the  "  buyer's  risk." 

Cross-examined  :  The  Receiver  was  appointed  in  November, 
1911,  and  he  started  supplying  this  particular  wire  in  1912. 

Mr.  Austin  Farleigh  (counsel  for  the  defendant) :  What  price 
did  you  pay  for  this  cable  ? 

Mr.  Brandon  :  I  object  to  that  question.  I  think  it  sufficient  to 
say  it  was  a  job  line  and  sold  as  such.  What  it  was  originally 
bought  for  is  a  trade  secret.  Wioness  then  wrote  down  [the  price 
he  paid  for  it  and  handed  it  to  his  Honour. 

Mr.  Farleigh:  Can  you  tell  me  whether  this  is  English 
cable? — To  the  best  of  my  belief  I  bought  it  from  an  English 
firm  as  English  cable. 

Do  you  object  to  giving  the  name  of  the  firm  from  whom  you 
bought  it  ? — Yes,  I  do  object. 

His  Honour  :  Why  should  you  /—Because  it  would  enable  Mr, 
Cohen  and  other  traders  to  go  to  that  firm  without  going  to  us  first. 
That  is  a  trade  secret,  and  I  will  hand  up  the  name  to  your 
Honour. 

Mr.  Farleigh  :  Do  you  know  whether  this  cable,  in  resistance, 
was  lower  than  600  megohms  ? — It  might  be  a  bit  lower. 

Continuing  :  He  never  knew  that  the  defendant  wanted  the 
cable  in  connection  with  the  lighting  of  some  houses  at  Golder's 
Green.  He  did  not  know  what  the  voltage  was  at  that  place,  but 
a  transformer  could  easily  be  installed  to  bring  it  down  to  the 
voltage  required.  The  wire  could  be  used  for  transmission  of 
power.  If,  however,  he  was  going  to  put  the  wire  into  houses, 
he  would  test  it  first.  He  further  admitted  that  on  July  24th, 
August  14  th  and  21st,  goods  were  returned,  and  all  those  three 
returns  were  full  coils  of  wire. 

Re-examined  :  In  all  his  firm  bought  70  miles  of  this  particular 
wire,  and  they  sold  it  as  "  job  line,"  and  the  only  person  who 
objected  to  it  was  the  defendant.  No  complaints  were  made  by 
other  people. 

Mr.  Brandon  said  that  concluded  his  case,  except  for  the  fact 
he  had  several  witnesses  to  call  in  respect  of  the  meaning  of  the 
words  "  job  line." 

His  Honour  said  he  thought  it  was  an  accepted  phrase. 

Evidence  was  then  given  by  the  defendant,  Mr.  Geo.  Cohen, 
who  said  he  had  traded  as  the  1  remier  Electric  and  Hardware  Co., 
at  9-10,  Cheapside,  Golder's  Green,  N.W.,  but  it  was  now  a  limited 
company.  He  had  been  in  the  trade  for  17  years,  and  had  con- 
tracts with  some  of  the  biggest  builders  in  the  district.  His  work 
was  to  wire  the  houfles  in  carcass  as  they  were  being  built.    At  the 


time  he  first  bought  this  wire,  Mr.  Davis  called  upon  him  and  said 
it  was  bankrupt  stock  and  he  could  let  it  go  cheaply,  and  also  that 
he  would  take  back  any  portion  of  it  which  turned  out  unsatis- 
factory. Mr.  Davis  knew  what  he  wanted  the  wire  for,  and  on  one 
occasion  he  (witness)  sent  back  as  many  as  31  coils  out  of  100.  The 
defect  were  that  the  coils  were  broken,  and  rather  than  run  any 
unnecessary  risks  he  returned  them.  He  subjected  some  of  the 
wire  to  "  dry  "  tests,  and  found  that  the  resistance  was  very  low, 
and  that  it  would  be  dangerous  to  put  it  into  houses,  as  it  would  be 
likely  to  cause  fire.  lie  received  several  complaints  from  the 
builders  whom  he  supplied,  and  stood  a  chance  of  losing  the  con- 
tracts with  them.  When  the  plaintiffs  wrote  saying  they  would 
supply  further  wire  on  the  understanding  no  more  could  be  taken 
back  in  case  of  defects,  he  at  once  telephoned  stating  he  would  not 
take  any  more  if  that  was  so,  and  asked  Mr.  Davis  to  come  and  see  him. 
That  gentleman  did  soon  afterwards  call  upon  him,  and  eventually 
said  he  would  continue  to  supply  the  wire  and  take  back  any  that 
was  defective.  He  (witness)  only  took  cable  from  him  on  those 
conditions. 

llis  Honour  :  Why,  if  you  found  the  cable  so  defective,  did  you 
continue  using  it  ? — I  w?.s  not  anxious  to  use  it.  Mr.  Davis  was  in 
my  office  Over  an  hour  before  he  could  persuade  me  to  take  any  more, 
and  it  was  only  upon  him  promising  to  take  back  any  defective 
portions  that  I  continued  with  him. 

Cross-examined  :  He  denied  that  the  average  price  for  the  best 
ca'le  of  the  same  size  was  £11.  He  could  buy  it  at  the  time,  and 
even  now,  at  £8  to  £8  10s  per  mile.  When  he  bought  it  from  the 
plaintiffs  he  thought  he  was  getting  the  best  at  £C  5s.,  because  it 
was  bankrupt  stock.  The  price  of  cable  varied  very  much, 
according  to  the  fluctuations  of  the  prices  of  rubber  and  copper, 
particularly  the  latter. 

We  told  you  it  was  a  "  job  line  "  — Yes. 

Did  you  tell  the  builders,  for  whom  j  ou  wired  houses,  it  was  a 

ob  line  ? — Certainly  not.     It  was  nothing  to  do  with  them.     So 

long  as  the  wire  passed  the  tests,  it  was  not  for  them  to  ask  where 

I  bought  it.     It  made  no  difference  to  them,  and  they  did  not  ask 

where  I  got  it  from.  ^ 

At  this  stage  the  proceedings  were  adjourned  until  after  the 
Long  Vacation, 


Electricity  in  Mines  :  Breach  of  Regulations. 

According  to  reports  in  several  newspapers,  the  Measham 
Collieries,  Ltd.,  were  summoned  at  the  Ashby  de  la  Zouch  Police 
Court  on  9th  inst.,  for  failing  to  comply  with  certain  special  rules 
for  the  installation  and  use  of  electricity  in  mines.  It  was  stated 
that  certain  electrical  apparatus  was  not  earthed  by  connection  to 
an  earthing  system  at  the  surface  of  the  mine  or  protected  so  as  to 
prevent  accidental  contact  by  persons.  There  were  18  summonses. 
The  company  was  fined  £105  and  £19  4s.  costs.  Similar  charges 
were  preferrei  against  Mr.  Thomas  Watson,  manager  of  the  mine, 
whose  defence  was  that  he  was  hampered  by  not  being  allowed  to 
order  what  was  necessary  to  remedy  the  defects,  which  he  had 
brought  to  the  notice  of  the  director,  Mr.  Maddell,  who,  on  his 
part,  denied  this. 


X.L.  Electric  Co.,  Ltd.,  r.  Aron. 

On  the  motion  in  this  action  to  commit  the  defendant  for  breach 
of  an  order  of  June  20th,  coming  before  Mr.  Justice  Astbury  in  the 
Vacation  Court,  Mr.  Simmons,  for  the  defendant,  took  the  objection 
that  certain  exhibits  to  the  affidavits  had  never  been  served  upon 
h'.m.  The  notice  of  motion,  he  said,  asked  for  both  committal  and 
attachment,  and  under  the  rules  the  procedure  in  each  case  was 
different. 

Mr.  Hemmerde,  K.C,  who,  with  Mr.  Moritz,  appeared  for  the' 
plaintiffs,  said  that  he  only  intended  to  proceed  for  a  committal, 
or,  in  the  alternative — and  that  was  what  he  really  asked  for — a 
four-day  order  on  the  defendant  to  sign  certain  documents.  The 
order  on  the  defendant,  in  respect  of  which  a  committal  was  asked 
for,  was  that  he  should  not  delay,  or  prevent,  or  permit  to  be 
delayed  or  prevented,  an  application  for  the  granting  of  letters 
patent  assigned  to  the  company.  To  obtain  the  patents  it  was 
necessary  that  the  defendant  should  sign  a  certain  document  re- 
quired by  the  Comptroller,  and  this  he  refused  to  do.  Without 
his  sanction  the  application  for  the  patent  could  not  go  on,  and  his 
refusal  to  sign  the  necessary  documents,  counsel  submitted,  was 
delaying  or  preventing  within  the  terms  of  the  order. 

Mr.  Simmons  submitted  that  there  was  no  order  on  his  client 
to  do  anything,  and  the  Judge,  in  making  the  order,  had  expreissly 
said  it  was  not  mandatory. 

After  further  discussion,  Mr.  Hemmerde  said  he  was  not 
pressing  for  a  committal.  What  he  was  asking  for  was  an  order 
on  the  defendant  to  sign  the  necessary  documents  within  a  limited 
time. 

His  Lordship  said  the  real  question  was  whether  the  plaintiffs 
were  entitled  to  a  four-day  order.  Is  the  defendant  willing  to 
obey  the  order  within  a  reasonable  time  /  Does  he  want  to  obey 
the  order,  or  does  he  not  /  Are  you  willing  to  obey  the  order 
within  a  time  fixed  ?  Mr.  Simmons  :  Absolutely,  His  client  could 
do  it  within  four  days. 

His  Lordship  said  he  would  have  the  matter  definite.  The 
defendant  would  undertake  within  four  days  to  sign  the  specifica- 
tion exhibited,  and  subsequently  any  documents  required  by  the 
the  Comptroller,  to  give  effect  to  that  specification.  On  that  there 
would  be  no  order,  except  that  the  costs  of  the  motion  would  bfl 
costs  in  the  action. 


^ 
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Akon  v.  X.L,  Electkic  Co.,  Ltd. 

Mil.  Justice  Astuuby,  sittinjf  as  vacation  judge,  on  Wednesday, 
Aupust  13th,  had  before  him  a  motion  by  the  plaintiff,  Aron,  aBking 
that  a  writ  of  sefiuestration  mipht  iRHue,  and  that  Mr.  Clarence 
Wheeler,  one  of  the  directors,  mifjht  atand  committed  to  prison  for 
an  alleged  contempt  of  Court. 

Mil.  Hkmmkudk,  K.C,  who  represented  the  company,  asked  that 
the  receiver  appointed  on  behalf  of  the  debenture-holders  might  be 
made  a  party  to  the  proceedings. 

Mb.  SiMiMONs,  for  Mr.  Aron,  said  he  had  to  apply  that  the  motion 
might  stand  over, 

Mu.  Hemmkiide  objected  to  any  adjournment.  The  whole  pro- 
ceedings, he  submitted,  were  totally  vexatious.  This  was  one  of  a 
number  of  vexations  with  which  the  company  had  been  threatened, 
Mr.  Aron  had  threatened  to  ruin  this  company,  and  this  was  one  of 
his  attempts  to  do  so.  Rather  than  have  the  matter  go  over,  he 
would  rely  only  on  certain  paragraphs  of  his  aflidavits. 

After  further  hearing,  Ma.  Hemmerde  asked  that  the  motion 
might  be  dismissed,  with  costs. 

Mb.  Justice  Astbury  said  he  could  not  do  that  without  giving 
the  plaintiff  an  opportunity  of  filing  evidence  in  reply. 

The  motion  was  directed  to  stand  over  for  a  week. 


BUSINESS  NOTES. 


IVew  Zealand. — The  New  Zealand  Customs  authorities 
have  l^ely  given  a  decision  to  the  efifect  that  "  vulcanite  cleats  for 
holding  electric  wires  "  are  to  be  classified  under  No.  175  of  the 
TariflF,  the  duty  being  30  per  cent,  ad  valorem  on  foreign  goods,  and 
20  per  cent,  on  British  production. 

Exhibition. — Messrs.  Selfridge  &  Co..  Ltd,,  Oxford 

Street,  London,  W.,  opened  a  scientific  exhibition  in  the  Palm  Court 
on  Monday  last,  and  it  is  to  run  until  23rd  inst.  The  exhibits,  as 
detailed  in  the  catalogue,  include  telephone  exchanges,  arc  lamps, 
wireless  telegraphy  and  X-ray  apparatus,  magneto-electric  printing 
telegraph  station,  "  Synchronome  "  and  "  Eureka  "  electric  clocks, 
tungsten  lamp  manufacture  (B.T.H.),  the  Telewriter,  electric  incu- 
bator, cold  light,  (Sec,  and  there  are  also  electric  cooking  and  heating 
demonstrations, 

^  Bankruptcy  Proceedings. — Frederick  Thomas  John- 
son (described  in  the  petition  as  Frederick  Johnson),  60,  Eltisley 
Avenue,  Newnham,  Cambridge,  electrical  engineer, — The  receiving 
order  herein  was  made  on  a  creditor's  petition,  and,  according  to 
the  accounts  prepared,  the  liabilities  amount  to  £307,  and  the 
assets  are  estimated  to  produce  £104,  leaving  a  deficiency  of  £202. 
It  appears  that  the  debtor  previously  failed  in  the  Kingston  Court 
in  1900,  in  the  Wandsworth  Court  in  1903,  in  the  Midlands  a  few 
years  afterwards,  and  at  Blackheath  in  the  name  of  F.  E.  Elliot  in 
1912.  He  has  not  obtained  his  discharge  in  any  of  these  pro- . 
ceedings,  and  did  not  in  1912  surrender  to  the  proceedings.  He 
attributed  his  present  position  to  insufiBcient  capital. 

J,  F.  Baenes,  Oldbnry,  electrical  and  mechanical  engineer  and 
picture  house  proprietor. — Receiving  order  made  August  6th  at 
West  Bromwich  Court  on  debtor's  own  petition.  First  meeting, 
August  20th,  at  Birmingham  ;  public  examination,  September  19th, 
at  West  Bromwich, 

W.  LONGDON  and  V,  G,  Cobb  (Longdon  &  Cobb,  electrical 
engineers,  Nottingham). — First  and  final  dividend.  Is.  Ijd.  in  the 
£,  payable  August  18th  at  4,  Castle  Place,  Park  Street,  Nottingham. 

W.  Longdon  (separate  estate). — First  and  final  dividend,  18s.  9d. 
in  the  £.    See  above. 

Dissolutions  and  Liquidations. — Traction  Supplies 

Co.,  Ltd.— A  first  and  final  dividend.  Is,  lOjd.  in  the  £,  has  been 
paid  by  the  liquidator,  Mr.  T,  Metcalf, 

Perth  Electric  Tramways,  Ltd. — A  meeting  of  creditors  will 
be  held  at  30  and  31,  St.  Swithin's  Lane,  E  C,  on  August  18th. 

MiTCHAM  Electric  Fan  Co.,  Ltd.— A  meeting  will  be  held  at 
6,  Broad  Street  Place,  E.C.,  on  September  9th,  to  hear  an  account 
of  the  winding-up  from  the  liquidator,  Mr,  A.  Goodlet. 

British  Flexible  Shaft  Co.,  engineers,  Saltisford,  Warwick. 
— Messrs.  J,  Sauer  and  Henry  Waterhouse  have  dissolved  partner- 
ship.  The  former  will  continue  the  business  and  attend  to  debts,  &c. 

British  Electromobile  Co  ,  Ltd. — This  company  is  winding 
up  voluntarily,  with  Mr,  R.  B.  Tyler,  1,  Queen  Victoria  Street,  E.C., 
as  liquidator. 

Cryselco  Holiday  and  Bonus. — We  understand  that 

when  the  works  of  Messrs.  Cryselco,  Ltd.,  of  Bedford,  themanu- 

TBcturers  of  the  Cryselco  carbon  and  metal  filament  lamps  were 

blosed  on  Saturday,  August  2nd,  for  the  August  holiday  week,  the 

directors    generously    paid    everybody   employed    wages    for    the 

peek  during  which  operations  were  suspended.  In  addition,  a 
^bonus  of  varying  amounts  was  paid  to  all  girls  who  had  been 
pmployed  by  the  company  for  three,  five  and  eight  years,  and  a 
TOecial  profit-sharing  scheme  was  put  in  force,   operating  from 

lune  iBt,  whereby  each  employ 6  will  receive  a  bonus  each  year, 

'ooording  to  the  profitB  of  the  company. 


Book  Notices. — The  August  Journal  of  the  Tramways 
and  Light  Railways  Association  contains  a  report  of  the  recent 
tramway  rating  caBc,  Tottenham  U.D.C.  >•.  Metropolitan  Electric 
Tramways,  Ltd.,  and  a  list  of  meml^ers  of  the  Association. 

"Light,  Radiation  and  llltimination.'  By  Jastwi  Eck,  M.A. 
London :  The  Electrician  Printing  and  Publishing  Co..  Ltd. 
Price  <]3,  net. 

The  recent  lecture  on  "  The  Working  Fluid  of  Intemal-Combiuj- 
tion  Engines,"  by  Dr.  Dugald  Clerk,  F.R.S.,  before  the  Junior 
Institution  of  Engineers,  has  been  published  by  the  Institution,  and 
is  obtainable  from  Messrs.  Percival  Marshall  k  Co,,  66,  Farringdon 
Street,  London,  E.C.     Price  Is,  2d.  post  free. 

"  Jiuletin  de  la  Sociedad  de  Fomento  Fabril."  Vol,  XXX,  No.  6. 
June  1st,  1913.     Santiago,  Chile  :  The  Society. 

''Journal  of  the  United  States  Artillery.'  Vol,  XL,  No,  1. 
July-August,  1913.  Fort  Monroe,  Va  :  The  Coast  Artillery  School 
Press. 

"  Journal  of  the  American  Society  of  Mechanical  Engineers." 
August,  1913.     New  York  :  The  Society.     Price  3.">  cents. 

"  liolet'ui  de  Ingenieros."  Vol.  Ill,  No.  10.  Mexico  :  Depart- 
mento  de  Ingenieros  de  la  Secretaria  de  Gnerra. 

''Bulletin  Mensuel  of  the  Socitte  B«'lge  d'Electriciens." 
Vol.  XXX,  June,  1913.     Brussels  :  E.  Bruylant.     Price  1  fr.  7.5. 

"  Bulletin  Scientifique  de  1' Association  dee  Elcves  des  Ecolee 
Spe3iale8,"  February,  March  and  May,  1613.  Liege  :  Lahaye  ic  Co. 
Price  15  cents  each. 

"Herzogliche  Technische  Hochschule  Carola-Wilhelmina  zu 
Braunschweig."  Programm  fur  das  Studiejahr  1913-14.  Brunswick: 
Vieweg  ^^  Sohn. 

"  Action  of  the  Salts  in  Alkali  Water  and  Sea  Water  on 
Cements."  By  P.  H.  Bates,  A,  J.  Phillips  and  R.  J.  Wig.  "  The 
Evaporation  Test  for  Mineral  Lubricating  and  Transformer  Oils," 
By  C.  E.  Waters.  "Bulletin  of  the  Bureau  of  Standards," 
Vol.  VIII,  No.  4.  Vol.  IX,  No.  1.  March  1st  and  15th,  1913. 
Washington  :  Government  Printing  Office. 

"Science  Abstracts."  Vol.  XVI,  Part  7.  July  28th,  191.3, 
Sections  A  and  B.  London  :  E.  and  F,  N,  Spon,  Ltd,  Price  la,  6d. 
net  each. 

"The  Practical  Metallography  of  iTon  and  Steel."  By  J.  S.  G. 
Primrose.     Manchester  :  Scientific  Publishing  Co.     Price  3s.  net. 

Patent  Restorations. — An  order  has  been  made  restor- 
ing patent  No.  15,801  of  1901,  for  "  Improvements  in  Holders  for 
Electric  Incandescent  Lamps,"  granted  to  Harvey  Hubbell. 

Application  has  been  made  by  Harry  Wilkins  for  restoration  of 
patent  No.  14,733  of  1905  for  "A  new  alloy." 

Trade    Announcements.  —  The    Carlisle    Electricity 

Department  announces  the  following  altered  telephone  numbers  : — 
Offices,  No,  67  ;  works,  No.  220. 

Messrs.  Wallis  &  Watson,  electrical  engineers  and  contractors, 
have  removed  their  offices  and  showrooms  to  26,  Park  Row,  Leeds, 
The  showrooms  contain  a  display  of  electric  light  fittings  and 
heating  and  cooking  apparatus,  &c.,  and  a  department  of  auto- 
mobile accessories  has  been  added. 

Mesj?rs.  Thermit,  Ltd.,  have  removed  into  larger  and  more  con- 
venient works  at  675,  Commercial  Road,  London,  E.,  to  which  all 
goods  should  in  future  be  addressed.  All  communications  should 
be  sent  to  27,  Martin's  Lane,  Cannon  Street,  EC.,  as  before.  New 
telephone  number,  "  4292,  City  "  (two  lines), 

Catalofl^ues    and    Lists, — Messrs.    H.    "W.    Butler 

and  Co.,  Craven  House,  Kingsway,  London,  W,C. — Forty-four- 
page  illustrated  catalogue  of  portable  electric  tools.  Particulars 
are  given  in  English,  French  and  German  of  a  range  of  electric 
drills  for  metals,  also  special  drills  for  marble,  and  buffing,  polish- 
ing and  grinding  machines.  These  machines  are  built  with  motors 
for  D.c.  up  to  250  volts,  and  can  also  be  supplied  with  motors 
suitable  for  single,  two  and  three-phase  a.c. 

Gesellschaft  m.b.H.  Classen  ^<:  Co.,  Barbarosstrasse  16, 
Berlin. — Price  list  of  Fludor  solder. 

The  Pulsometer  Engineering  Co.,  Ltd.,  Nine  Elms  Iron- 
works, Reading. — Twenty-four-page  catalogue  containing  full  details 
of  the  construction,  performance,  output,  nietho<^  of  drive,  kc,  of 
their  Pulsometer  turbine  centrifugal  pump.  Tabulated  data 
respecting  head  due  to  friction  of  water,  water  discharged  from 
pipes  at  different  velocities,  dimensions  of  pumps,  belt  pulleys,  and 
flanges,  shipping  weights,  also  a  private  code  and  price  list  of 
fittings,  are  included. 

The  Wricjht  Eiectrical  Sales  Co.,  Ltd.,  94,  Albion  Street, 
Leeds. — Illustrated  leaflet  describing  the  "  Wescoscope '"  home 
electric  cinematograpl . 

The  London  Electric  Warehouse  Co.,  Manners  Street,  York 
Road,  London,  S.E. — Stock  list,  with  prices,  of  D.c.  motors,  shunt 
wound,  protected  type,  also  a  batch  of  other  price  lists  of  rubber- 
insulated  cables,  "  Metallum "  lamps,  Benjamin  reflector  fittings, 
Primax  interphones,  Holophane  glassware  and  fittings,  and  Brush 
arc  lamps.  Also  a  90-page  illustrated  catalogue,  with  particulars 
and  prices  of  a  large  variety  of  c.i.  watertight  fittings,  cluster 
light  fittings,  street  lighting  lanterns  and  fittings,  hand  lamps, 
shop  and  ship  fittings,  bulkhead  and  deck  fittings,  and  sundries 
belonging  to  the  same  class. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Caxton  House, 
London,  S.W. — Illustrated  price  leaflet  concerning  their  new  type 
electric  blower  for  hair-drying  and  other  purposes. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street, 
Dalston,  N.E. — Pamphlet  VLl,  just  issued,  contains  particulars  and 
prices  of  the  "  Wotan  "  Verico  lamp,  giving  daylight  illumination, 
at  a  oarrent  consumption  of  1*5  watts  per  c.p.    It  is  intended  for 
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drapers,  Btorekeepers,  colour  printers,  &c.,  who  require  an  illumina- 
tion in  which  colours  can  be  matched  as  safely  as  with  daylijrht. 

Thk  iNDiA-RuBr.ER,  Gutta-Pkrcha  and  Telegraph  Works 
Co.,  Ltd.,  100-106,  Cannon  Street,  London,  E.C.— List  No.  11 
(eifj-ht  paeres)  containiasr  tabulated  prices  of  "  Silvertown  "  Balata 
beltinjr,  from  ;>  to  10  ply  and  from  1  to  21  in.  width. 

Ma/da  Lamps  in  Railway  Service. — The  accompanyino; 

diagram  translates  the  improved  strength  of  the  Mazda  lamps  into 
the  pounds,  shillinjjs  and  pence  of  reduced  maintenance  costs. 
The  curve  was  prepared  by  the  Chicagro  Rock  Island  Railway  of 
America,  and  shows  the  average  maintenance  costs  per  car  per 
month  for  lamps,  renewals  and  labour  over  a  period  of  four  years. 
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In  the  first  year  the  ordinary  "pressed"  filament  tungsten  lamps 
were  used,  and  the  average  monthly  cost  per  car  was  18s.  6d.  In 
the  second  year  so-called  "wire  "  lamps  were  used,  and  the  main- 
tenance cost  was  26s.  8d.  Mazda  drawn  wire  lamps  were  employed 
in  the  third  and  fourth  years,  and  the  average  monthly  maintenance 
cost  per  car  was  lis.  .5d.  and  6s.  9d.  respectively.  The  lower  figure 
in  1912  was  due  to  the  improved  strength  of  the  Mazda  lamps 
used  in  that  year. 

The  Anchor    Hospital  and   Distress    Fund.— The 

third  annual  general  meeting  of  members  of  this  fund  in  operation 
at  the  Anchor  Cable  Works,  Leigb,  was  held  on  Friday  evening, 
August  1st.  The  objects  of  the  Fund  are:— («)  The  granting  of 
annual  sums  to  hospitals  and  convalescent  homes,  &c.,  thereby 
ensuring  to  members  hospital  treatment  in  case  of  accident  or 
other  sickness,  and  (Z/)  the  granting  of  temporary  relief  to 
members  in  exceptional  distressed  circumstances,  so  that  shop 
collections  may  be  discontinued.  The  hon.  secretary  (Mr.  A. 
Crooke)  reporttd  that  every  one  of  the  employes  at  Leigh, 
including  the  staflF,  were  members ;  each  member  paying  Id.  per 
week.  He  pointed  out  the  useful  work  which  had  been  done  by 
the  Fund.  Members  have  been  sent  to  convalescent  homes,  and  to 
sanatoria,  in  addition  to  recommendations  having  been  issued  to 
members  requiring  attention  at  various  institutions.  Moreover, 
members  in  exceptional  distressed  circumstances  have  been  assisted 
in  maty  ways.  During  the  year  an  ambulance  corps  has  been 
formed  at  the  works,  and  its  usefulness  proved  by  the  promptitude 
with  which  the  members  attended  a  serious  accident  at  McGregor 
Bros.'  works.  There  was  a  balance  in  hand  of  £81,  out  of  which 
£49  was  voted  by  way  of  grants  to  a  number  of  hospitals, 
infirmaries,  &c.  The  following  oflBcers  were  reappointed  : — 
President,  Mr.  James  0.  Gallender  ;  trustees,  Mr.  J.  Bowyer  and 
Mr.  C.  Hulme  ;  hon.  secretary  and  treasurer,  Mr.  A.  Crooke ;  hon. 
auditors,  Messrs.  W.  Mort  and  W.  Webster  ;  together  with  a  Com- 
mittee of  10  others. 

Copper, — The  course  of  copper  prices  has  fully  borne 
out  the  hints  conveyed  in  these  columns  during  recent  weeks,  and 
even  although  the  price  has  appreciated  very  considerably,  it 
would  be  rash  to  assume  that  the  top  points  have  yet  been  seen. 
The  exercise  of  caution  is,  however,  a  conspicuous  virtue,  when 
there  has  been  so  considerable  an  advance.  The  long  expected 
American  statistics  when  they  did  make  their  appearance  showed 
an  increase  in  the  American  stocks  of  refined  material  of  308  tons,, 
at  23.926  tons,  compared  with  23,618  tons  at  the  end  of  June 
Market  anticipations  varied  a  good  deal  as  to  the  result  which 
would  be  shown,  but  the  result  must  be  considered  as  quite  satis- 
factory when  the  production  is  considered.  This  was  over  7,200 
tons  up  on  the  month  at  61,640  tons  against  54,402  tons  in  June, 
the  increase  arising  from  the  renewal  of  operations  at  the  Nichols 
smelter,  which  had  been  partially  stopped  in  June  owing  to  a 
strike  there.  The  serious  disturbances  in  the  Lake  Superior  region 
have  not  been  refiected  in  the  July  returns,  but  they  were  not 
expected  to  be.  It  is  the  impression  that  the  August  figures  will 
show  the  interference  with  the  operations  in  this  area,  and  if  this 
proves  to  be  the  case,  the  next  returns  may  be  pretty  well  as  good 
as  those  of  June,  though,  at  the  same  time,  it  must  not  be  forgotten 
that  the  world's  reserve  stocks  are  too  small  for  any  very  great 
reduction  to  be  possible  from  the  present  level.  There  has  been 
an  enormous  volume  of  business  done  within  the  past  couple  of 
weeks  both  in  America  and  Europe,  and  even  yet  the  demand  per- 
sists, while  it  is  doubtful  whether  consumers  have  at  all  anticipated 
needs.  Most  of  them,  indeed,  seem  to  have  been  merely  buying 
for  the  satisfaction  of  their  needs  in  connection  with  work  on 
hind,  and  there  are  no  stocks  in  second  hands  or  in  the  yards  of 


users.  The  wave  of  optimism  fairly  caught  consumers  napping, 
but  the  situation  was  quickly  recognised,  and  at  once  prices  were 
advanced,  and  a  very  sustained  upward  movement  has  been 
witnessed.  It  is  probable  that  consumers  got  very  little  copper  at  or 
near  the  bottom  prices  asked,  for  during  June  there  was  but  little 
inquiry,  everyone  being  obsessed  with  the  idea  that  prices  were  going 
to  collapse,  hence  there  were  crowded  into  the  July  buying  move- 
ment orders  which  under  normal  conditions  would  have  been 
spread  over  a  period  of  two  or  three  months.  In  the  United  States 
the  wire  mills  have  been  actively  replenishing  their  depleted 
stocks,  and  there  has  been  considerable  business  booked  for 
September  and  October,  with  some  inquiry  for  November,  though 
for  the  last-named  month  no  important  tonnage  of  metal  was 
booked.  Demands  were  particularly  heavy  for  wire  bars,  the 
electrical  people  reporting  a  big  demand  for  wire,  and  the  mills 
are  running  at  full  pressure. 

Lead. — Mail  advices  from  Mexico  recently  received  in 
London  give  some  details  regarding  the  interruption  of  operations 
at  the  smelting  plants  and  mines  there,  from  which  it  would 
appear  that  the  position  has  not  been  at  all  exaggerated  in  its 
gravity.  It  is  asserted  that  every  smelting  plant  without  excep- 
tion in  the  Northern  States  is  closed,  those  at  Mapimi,  Torreon, 
Asarco,  Aguascalientes,  San  Luis  Potosi,  Monterey,  and  Matahuela, 
having  been  out  of  commission  for  periods  ranging  from  60  to 
120  days,  and  it  is  added  that  the  early  resumption  of  operations 
is  unlikely.  It  is  impossible  to  get  particulars  of  the  state  of  affairs 
in  the  Southern  districts  of  Chihuahua,  and  in  the  States  of 
Darango,  Sinaloa,  Coahuila,  Zacatecas,  and  Aguascilientes,  owing 
to  the  cutting  of  railway  and  telegraphic  communication.  It  is 
believed,  however,  that  very  few  mines  are  operating.  This  applies 
alike  to  the  lead  and  to  the  copper  properties.  The  lead  market  is 
accordingly  feeling  the  effects  of  the  continued  restriction  of 
supplies  from  the  country  responsible  under  normal  conditions  for 
a  matter  of  10  per  cent,  of  the  world's  output.  There  are  oo^fesions 
when  the  market  wears  an  easy  appearance,  because  somebody 
wants  to  sell  a  little  near  stuff,  and  dealers  try  to  get  it  cheap,  but 
the  fundamental  circumstances  remain  quite  undisturbed,  and  it  is 
useless  to  anticipate  any  material  alteration  until  the  general  posi- 
tion in  Mexico  is  vastly  different  from  what  it  is  to-day.  Even 
under  the  most  favourable  conditions  it  would  take  months  for 
conditions  to  assume  their  pre-revolution  appearance.  The  stoppage 
of  railway  communication  is  a  most  serious  matter.  The  North- 
western Railway  is  practically  at  a  standstill,  and  is  passing  its 
dividend  on  the  preferred  shares,  the  National  Railway  has  sus- 
tained enormous  losses,  while  the  Southern  Pacific  are  only  operat- 
ing 150  miles  out  of  their  1,000  miles  of  track.  This  means  that 
even  when  the  actual  fighting  and  brigandage  are  suppressed,  time 
will  be  required  before  industrial  operations  can  be  resumed,  because 
the  mines  cannot  work  without  supplies,  and  these  are  all  ex- 
hausted, and  fresh  material  will  have  to  be  hauled  from  the  coast. 
Altogether,  therefore,  the  outlook  is  the  reverse  of  rosy.  Trade 
demands  for  lead  continue  on  a  moderate  scale,  the  best  support 
coming  from  the  cable  people  and  electrical  industry  generally, 
which,  taken  altogether,  seems  to  have  lately  been  taking  a  few 
fair  contracts.  At  all  events,  these  interests  have  bought  more 
freely  of  both  copper  and  lead,  and.  as  is  well  known,  the  more 
important  firms  only  buy  their  raw  material  against  actual  bookings 
of  finished  goods. 


LIGHTING  and  POWER  NOTES. 


Australia.  —  According  to  the  Australian  Mininf] 
Standard,  the  N.S.W.  Railway  Commissioners  have  decided  to 
illuminate  the  whole  of  the  stations  from  Sydney  to  Parramatta 
by  electricity.  The  section  from  Sydney  to  Strathfield  will  be 
supplied  from  the  Pyrmont  power  house,  and  a  new  generating 
station  will  be  erected  at  Clyde  to  supply  the  remainder  of  the 
stations. 

Argentina. — The  Rosario  City  Council  has  rejected  all 
the  tenders  received  for  the  public  lighting  of  the  city  and  the 
Review  of  the  River  Plate  suggests  that  the  object  is  to  secure  the 
establishment  of  a  second  electric  supply  company  in  the  city, 
although  it  considers  it  doubtful  whether  any  serious  concern  would 
have  anything  to  do  with  the  Corporation  after  what  has  taken 
place. 

Algeria. — The  municipal  authorities  of  Zemmora  (Oran) 
have  decided  on  the  establishment  of  a  central  station  in  the  town 
for  electric  lighting  and  power  purposes. 

Batley. — The  T.C.  has  decided  that  from  October  1st 
next  the  prices  for  electric  supply  shall  be  advanced,  particularly 
for  shop  lighting,  ard  has  also  resolved  to  apply  to  the  L.G.B.  for 
powers  to  borrow  £8,206  for  expenditure  on  mains,  arc  lighting, 
meters  and  services,  and  ,i!  1,550  for  a  proposed  new  feeder, 
distributors  and  services. 

Boston. — Prov.  Ordee. — The  T.C.  has  been  notified  of 
the  intention  of  Messrs.  Crompton  vV  Co.,  Ltd.,  to  apply  in  the  next 
session  of  Parliament  to  the  B.  of  T.  for  a  provisional  order  for 
electricity  supply  in  the  borough, 


Vol.73,    No.  1,864,  August  15,  1913.]  THE     ELECTRICAL     REVIEW. 


255 


Bury, — Proposed  Heywood  Supply. — The  Corporation 

has  decided  to  enter  into  a  provisional  agreement  with  the  Il-ywood 
Corporation  for  the  flupply  of  electrieity  in  bulk,  and  application  is 
to  be  made  to  the  Lancashire  Electric  Power  Co.  for  its  consent  to 
-  the  proposed  supply.  Failinp  such  consent,  application  is  to  be 
made  to  the  B.  of  T.  for  an  order  dispensing  with  the  consent  of 
the  Power  Co.  According:  to  a  Ileywood  newspaper,  it  is  under- 
stood that  the  Bury  Corporation  will  supply  the  current  in  bulk  at 
ist  price,  and  that  the  apfreement  will  be  for  a  term  of  10  years, 
with  an  option  of  continuing  for  a  further  period  of  five  years. 

Gk.vkkatino  Plant  Extknsion. — The  T.C.  has  decided  on 
August  7th  to  make  application  to  the  L.G.B.  for  borrowing  powers 
for  £55,000  for  electricity  purposes.  The  amount  required  is 
divided  up  as  follows: — Excess  expenditure  on  buildings,  £l,fi.^(;  ; 
two  rotary  converters,  £2,10o  ;  acquisition  of  land,  £2,088  ;  third 
turbine  plant,  Chamber  Hall  power  station,  £1S,500  ;  extension  of 
Chamber  Hall  power  station,  £14,000;  extension  of  e.h.t.  mains, 
£10,000  ;  additional  transformers,  £4,000  ;  extension  of  l.t.  mains, 
£5,000  ;  and  contingencies,  5  per  cent.,  £2,656. 

Crewe. — Having  made  inquiries  respecting  the  provision 
of  a  coal  bunker  and  coal-handling  plant,  the  electrical  engineer, 
Mr.  Denton,  has  reported  that  the  capital  expenditure  would  be 
heavy,  and  the  Electric  Lighting  Committee  has  approved  his 
suggestion  that  it  would  be  well  to  defer  the  question  for  the 
present. 

The  returns  for  the  quarter  show  that  101,840  units  have  been 
sold  to  private  consumers,  and  48,062  units  have  been  supplied  for 
public  lighting,  increases  of  20,559  units  and  6,085  units  respec- 
tively over  the  figures  for  the  same  period  last  year. 

Cromer, — Regarding  the  recent  B.  of  T.  inquiry  as  to 
the  proposed  transfer  of  the  electric  light  undertaking  to  Messrs. 
Edmundsons,  the  B.  of  T.  has  intimated  to  the  U.D.C.  that,  "  in  Hbe 
event  of  the  transfer  being  allowed,"  it  will  be  necessary  for  the 
Board  to  obtain  the  assistance  of  counsel  in  settling  the  draft  deed, 
entailing  extra  cost.  This  is  viewed  as  being  in  favour  of  the 
transfer. 

Dancaster. — A  new  water-tube  boiler  is  to  be  installed 
at  the  electricity  works.  This,  together  with  the  necessary  founda- 
tions and  steam  pipes,  is  estimated  to  cost  £1,800.  Application  is 
to  be  made  to  the  L.G.B.  to  borrow  this  sum. 

Farnworth.  —  Under  the  auspices  of  the  electricity 
department,  and  by  the  arrangement  with  Messrs.  Gillespie  and 
Beales,  a  series  of  lectures  and  demonstrations  on  electric  cooking 
have  recently  been  given  in  the  Moor  Hall,  by  Mr.  F.  S.  Grogan,  of 
the  British  Electric  Transformer  Co. 

Felixstowe. — L.G.B.  Inquiry. — An  inquiry  was  held  on 

August  6th  relative  to  the  application  of  the  U.D.C.  for  a  loan  of 
£4,729  for  plant  extensions  at  the  Electricity  Works,  it  being 
proposed  to  add  another  150  KW.  Diesel  set,  and  a  balancing  set  with 
switchgear.  After  some  discussion  the  application  was  amended 
as  follows,  with  an  application  for  a  total  loan  of  £2,800  : — 
Diesel  engine  set,  £3,896,  less  £800  outstanding  debt  on  the  existing 
gas  engines,  and  £340  on  the  existing iDiesel  generator  ;  £110  for 
cables  and  foundations  ;  £174  for  engineers'  fees  and  contingencies, 
and  the  balance  for  buildings,  &c. 

Fife. — In  regard  to  the  breakdown  which  recently 
occurred  at  the  Fife  Power  Co.'s  station,  we  understand  that  on 
Monday,  4th  inst.,  owing  to  a  breakdown  of  one  of  the  large 
turbines,  it  was  found  necessary  to  curtail  the  tramway  service, 
the  other  supply  being  fully  maintained.  On  Thursday  morniug  a 
reciprocating  engine  broke  down  which  necessitated  cutting  off  the 
supply  to  a  few  consumers  including  two  collieries  ;  the  engine 
was  repaired,  and  the  supply  restored  by  mid-day.  It  was  aleo 
expected  to  have  the  full  tramway  service  running  on  Wednesday 
last. 

Fordwicli  (Rent). — The  B.C.  having  decided  to  offer 

no  objection  to  an  electric  light  scheme  proposed  for  the  district,  the 
Bridge  R.D.C.  has  informed  the  promoters  that  it  will  offer  no 
oppo?ition. 

Hereford. — Bboposed  Loan. — The  T.C.  has  decided  to 

apply  to  1he  L.G.B.  for  a  loan  of  £1,COO  for  services,  and  for  £334 
expended  for  mechanical  stokers  at  the  electricity  works. 

India. — A  dispatch  from  Simla  states  that  Elysium  Hill 
and  other  poinds  there  are  now  lighted  by  electricity.  The 
demand  for  wiring  is  so  great  that  it  looks  as  if  the  plant  would 
have  to  be  extended  in  the  near  future,  especially  as  power  may  be 
needed  to  light  Jutogh,  Mashobra  and  Mahasu.  The  municipal 
authorities  do  not  expect  the  scheme  to  pay  for  at  least  three  years. 
Some  of  fhe  Indian  newspapers  wax  sarcastic  over  the  fact  that 
whilst  Simla  and  other  places  are  lighted  by  electricity,  Bombay 
streets  are  still  innocent  of  it.  The  Fort,  Bombay,  is  electrically 
li^rhted,  but  the  main  streets  are  in  a  state  of  Cimmerian  darkness. 

Japan. — The  plant  of  the  Nippon  Electric  Light  Co., 
in  Tokio,  has  now  been  completed  and  passed  by  the  Government 
inspectors.  The  Asakusa  ward  of  the  city  is  the  first  to  be  supplied 
with  current. 

Kingstown. — The  Barliamentary  wrangle  in  regard  to 
the  proposed  Kingstown  electric  lighting  scheme,  which  latter  was 
opposed  by  the  Irish  Party,  has  resulted  in  the  Kingstown  order 
being  suspended  until  next  session.  This  procedure  will  avoid 
further  expenditure  on  promotion  of  the  scheme  next  year. 


Lytliani. —  Supply   from   St.   Anxe'b. —  The   Council 

having  approached  the  St.  Anne's  U.D.C.  with  a  view  to  obtaining 
a  supply  of  electricity  in  bulk,  the  latter  has  indicated  its  willing- 
ness to  give  a  supply,  provided  satisfactory  arrangements  can  be 
made  as  to  terms. 

Macclesfield. — The  T.C.  was  informed  on  Aagust  6th 
that  the  B.  of  T.  had  consented  to  the  erection  of  a  generating 
station  in  PickforJ  Street,  by  the  New  Electricty  Co.,  of  Maccles- 
field. 

Middleton  (Lanes.). — At  a  meeting   of  the  T.C.    on 

August  6th,  Councillor  Grundy  inquired  if  it  was  true  that  a  local 
firm  had  applied  to  the  Electricity  Committee  for  a  supply  to  the 
extent  of  600  h.p.,  that  the  Committee  could  not  supply  it,  and  that 
the  firm  was  going  to  be  supplied  from  a  source  outside  the 
borough.  Councillor  Wiggins  replied  that  it  was  true  that  a  firm 
had  applied  for  power,  and  that  the  Committee  could  not  supply  it. 
They  could  only  give  the  supply  by  a  capital  expenditure  of  at 
least  £40,000,  and  therefore  they  were  allowing  the  Lancashire 
Electric  Power  Co.  to  serve  this  particular  firm  under  a  particular 
agreement,  which  did  not  give  the  company  any  other  rights. 

Oulton  Broad. — Strket  Lighting. — The  U.D.C.  has 

accepted  the  tender  of  the  Oulton  Broad  Electricity  Co.,  Ltd.,  for 
public  lighting  for  one  year  at  £2  :>3.  fjd.  per  lamp.  The  tender  for 
gas  lighting  was  £2  (is.  6d. 

The  Council  on  August  5th  received  from  the  Electricity  Co. 
an  intimation  that  it  intended  applying  to  the  B.  of  T.  for  a 
prov.  order  for  electric  supply  throughout  the  district. 

Itamsbottom. — Street  Lighting.— The  Lighting  Com- 
mittee of  the  Council  has  recommended  that  further  consideration 
be  given  to  the  offer  of  the  Lancashire  Electric  Power  Co.  and  the 
Ramsbottom  Gas  Co.  for  the  lighting  of  the  railless  traction  route, 
and  a  sub-committee  has  been  appointed  to  inspect  lighting  arrange- 
ments in  other  districts. 

Having  considered  an  amended  quotation  from  the  Lancashire 
Electric  Power  Co.  for  street  lighting  by  electricity  at  Summerseat, 
a  deputation  has  been  appointed  to  wait  on  Mr.  Taite  (of  the  com- 
pany) with  regard  to  the  proposals. 

Reading.— Street    Lighting. — The  T.C.  has  decided 

to  compare  public  lighting  by  electricity  and  inverted  incandescent 
gas  burners,  and  has  given  notice  to  terminate  the  present  contracts 
on  March  31st  next,  when  a  decision  will  be  arrived  at. 

Rochdale. — The  Littleborough  and  Whitworth  Councils 
have  asked  the  Rochdale  Corporation  to  continue  to  supply  them 
with  electricity  in  bulk,  and  it  has  been  agreed  to  do  so. 

Three  of  the  largest  firms  in  Rochdale  have  come  to  terms  with 
the  Corporation  for  a  supply  of  electricity. 

The  L.G.B.  has  sanctioned  the  borrowing  by  the  Corporation 
of  sums  of  £5,600  and  £24,400  for  extensions  in  connection  with 
the  electricity  undertaking. 

Sheffield. — The  Electric  Supply  Sub-Committee  has 
further  considered  the  question  of  the  future  working  of  the 
Installation  and  Motor  Department,  lately  known  as  the  Wiring 
and  Fittings  Department,  and  recommends  : — (1)  That  a  showroom 
be  maintained  for  the  exhibition  of  electrical  fittings,  including 
such  electric  lighting  fittings  as  the  Corporation  can  only  sell 
through  a  contractor  carrying  on  the  business  independently  of  the 
Corporation.  (2)  That  the  following  be  the  method  of  seUing  such 
electric  light  fittings  : — («)  A  list  of  such  electrical  contractors  as 
are  willing  to  agree  with  the  Corporation  to  sell  electric  light 
fittings  on  agreed  terms,  be  prepared  and  maintained  :  (70  that  the 
Corporation  canvassers  and  showroim  attendants  be  supplied  with 
this  list,  and  authorised  to  inform  customers  that  the  Corporation 
will  sell  to  them,  through  any  of  such  electrical  contractors,  such 
electric  light  fittings  as  they  may  require,  and  to  request  the 
customer  to  arrange  accordingly  :  (c)  that  all  such  electrical  con- 
tractors and  their  customers  be  allowed  access  to  the  Corporation's 
showroom  for  the  purpose  of  inspecting  and  selecting  electric  light 
fittings,  and  arranging  between  themselves  for  the  sale  and  purchase 
thereof.  (3)  That  an  invitation  be  given  to  all  electrical  con- 
tractors in  the  city  to  place  their  names  upon  the  list  of  contractors. 
An  application  has  been  received  from  a  firia  with  works  at 
Beeley  Wood,  for  a  supply  of  energy.  As  the  Yorkshire  Electric 
Power  Co.  (within  whose  area  of  supply  the  premises  are 
situated)  has  consented  to  the  Corporation  supplying  the  firm  with 
electricity,  application  is  to  be  made  to  the  B.  of  T.  for  an  order 
authorising  the  supply. 

Stockton-on-Tees.— Power  Co.'s  Supply.— The  T.C. 

has  accepted  the  offer  ot  the  Cleveland  and  Durham  Electric  Power 
Co.  for  a  further  supply  of  current  within  the  borough,  subject  to 
a  formal  agreement  being  entered  into. 

St.  Helens. — Loan  Sanction. — The  T.C.  has  received 

from  the  L.G.B.  sanction  to  a  loan  of  £l,."ir>0,  being  the  excess 
expenditure  on  a  loan  of  £10,800  sanctioned  in  August,  1911,  for 
electricity  purposes,  and  to  a  further  loan  of  £2,000  for  converting 
plant. 

Swanaire, — The  B.  of  T.  has  granted  the  application  of 
the  new  electric  light  company  for  permission  to  erect  a  generating 
station  on  a  site  at  Courthill.  It  will  be  remembered,  as  stated  at 
the  time  in  the  Electrical  Review,  that  there  was  opposition  to 
the  project,  on  the  ground  that  the  station  would  prove  a  nuisance 
to  the  neighbourhood,  an  allegation  that  was  refuted  by  the  pro- 
moters of  the  scheme,  and  unsupported  by  the  B.  of  T.  inspector, 
who  held  a  local  inauiry. 
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Walsall. — An  inquiry  has  been  held  as  to  the  terms 
upon  which  the  Corporation  would  extend  its  mains  and  give  a 
supply  of  energry  to  the  premises  of  the  Joint  Committee  of  the 
■Walsall  and  West  Bromwich  Unions,  Great  Barr  Estate,  but  having: 
regard  to  the  heavy  cost  which  would  be  entailed,  the  proposal 
could  not  be  entertained. 

South     Shields.— At  a  meeting  of  the  T.C.   on  the 

Gth  inst.,  Alderman  Rennoldson,  in  moving  the  adoption  of  the 
Electricity  Committees  report,  details  of  which  have  already  been 
published,  said  that  despite  the  fact  that  their  coal  had  cost  them 
£1.500  more  than  in  the  previous  year,  they  had  made  a  profit  of 
£;!,1<>-^-  Another  feature  was  that  they  had  overtaken  the  drop 
which  had  occurred  in  the  private  lighting  for  five  years.  In  19U8 
they  reached  their  maximum  with  a  revenue  of  £U,360.  During 
the  next  few  years  it  decreased  until  it  reached  .^12,400,  but  it  had 
risen  until  last  year  it  was  ,C7  more  than  it  ever  had  been,  so  that 
they  had  wiped  out  the  loss  occasioned  through  the  introduction 
of  the  metal-filament  lamp.  The  Committee  recommended  that  the 
salary  of  the  electrical  engineer  (Mr.  H.  S.  Ellis)  be  increased 
from  £400  to  £500,  but  after  some  discussion  it  was  advanced  from 
£400  to  £450.  Alderman  Wylie.  in  bringing  forward  the  report 
of  the  Tramways  Committee,  said  it  had  been  shown  clearly  that 
they  must  have  more  cars.     The  report  was  adopted. 

Wallsend-on-Tyne.~At  a  meeting  of  the  T.C.  on  the 

5th  inst.,  the  Sanitary  Committee  reported  upon  correspondence 
that  had  taken  place  between  the  Council  and  the  Newcastle-on- 
Tyne  Electric  Supply  Co.  in  regard  to  an  alleged  nuisance  caused 
by  the  escape  of  grit  from  the  chimney  of  the  Carville  power 
station.  The  Committee  recommended  that  the  town  clerk  should 
be  instructed  to  obtain  the  assent  of  the  Attorney- General  to  tak.e 
the  necessary  legal  steps  to  have  it  abated  immediately. 

Wi mbledon . — Annuai.  Accounts. — There  was  a  net  profi  t 

of  £2,007  on  the  working  of  the  electricity  undertaking  during  the 
year  ended  March  31st  last.  The  total  expenditure  during  the  12 
months  amounted  to  £16,702  or  l'38d.  per  unit  sold,  as  against  r261d. 
in  the  preceding  year.  Against  this  expenditure  was  an  income  of 
£34,718  of  which,  after  writing  off  bad  debts  and  allowances, 
£34.240  was  derived  from  the  sale  of  current.  Public  lighting 
accounted  for  £5,568;  the  gross  profit  for  the  year  was  £18,'015. 
\  Adding  to  the  net  profit  the  balance  brought  forward  from  last  year 
there  remains  £7,474  to  the  credit  of  the  suspense  account,  and  of 
this,  a  balance  of  £6,791  is  carried  forward  t«  next  year's  account. 
The  total  number  of  units  sold  during  the  year  under  review 
amounted  to  2,903,881  from  which  an  average  price  of  2'82'3d. 
was  obtained.  Of  this  total  1,463,330  went  to  private  consumers 
for  lighting  purposes  at  an  average  price  of  4'09!»d.  per  unit ; 
918,691  to  private  consumers  for  heating  at  an  average  price 
of  ■961d.  and  521,810  for  public  lighting  from  which  the  average 
price  obtained  was  2'561d. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — Year's  Working. — The  revenue    of    the 

Corporation  tramways  for  the  year  ending  May  31st  was  £80,166,  an 
increase  of  £2,985  over  the  previous  year.  The  working  expenses 
were  £43,206,  an  increase  of  £2,23(5,  which  is  due  to  rising  wages, 
extra  cost  of  materials,  and  also  to  the  95,000  additional  miles  run 
during  the  year.  The  increase  in  the  profit  over  the  previous  year 
was  £1,366.  Last  year  the  department  started  a  reserve  account 
by  a  contribution  of  £4,396,  and  this  year  the  whole  of  the  profits 
will  go  the  reserve  fund.  Parliamentary  powers  are  to  be  asked  to 
utilise  one-third  of  these  profits  either  for  the  relief  of  rates  or  a 
contribution  to  the  common  good.  The  Council  has  agreed  to 
extend  the  length  of  the  Jd.  fare  sections. 

Australia. — According  to  Tenders,  the  Townsville 
Electric  Tramway  Co.,  Ltd.,  has  been  formed  with  a  nominal  capital 
of  £60.000,  in  120,000  shares  of  10s.  each  ;  8O,0o0  shares  were  last 
month  offered  to  the  public.  The  object  of  the  company  is  to  con- 
struct electric  tramways  in  Townsville  (Q.)  and  suburbs. 

Ashton. — As  a  result  of  an  application  for  increased 
wages  and  extended  holidays  of  the  400  employes  of  the  Ashton 
Corporation  Tramways,  the  Stalybridge,  Hyde,  Mossley  and  Dukin- 
field  Joint  Tramways  Board,  and  the  Oldham,  Ashton  and  Hyde 
Tramways  Co.,  a  conference  has  been  held  of  the  three  tramway 
authorities  and  employes'  representatives,  an  offer  being  made  to 
the  employes  which  is  to  be  submitted  to  the  men.  The  men  had 
refused  arbitration  and  voted  almost  unanimously  in  favour  of 
withdrawing  their  labour. 

Ayr. — Year's  Working.— The  financial  statement  for 

the  Ayr  Tramways  for  the  year  ended  May  l.")th  last  shows  that  the 
total  income  for  the  tramways  from  all  sources  amounted  to  the 
record  sum  of  £16,295,  an  increase  of  £533  compared  with  the 
previous  year.  After  providing  for  the  sinking  and  the  reserve 
funds,  interest  and  repayment  of  loans,  and  placing  £2,040  to 
depreciation  and  renewal  fund,  there  remained  a  balance  of  £1,337, 
which  is  transferred  to  the  burgh  general  assessment. 

The  newly-completed  extenrion  of  the  Corporation  electric  tram- 
ways to  the  racecourse  was  inspected  last  week  by  Colonel  Druitt, 
who  expressed  himself  satisfied  with  the  new  line.  The  new  portion 
extends  to  1,500  yards. 


Birkenhead.— The  M'ramways  Committee  lias  under  con- 
sideration the  question  of  utilising  motor-'buses  to  provide  crosB- 
town  facilities  and  link  up  the  various  routes  in  the  borough. 

Bacup. — The  town  clert  has  reported  that  the  Rawten- 
stall  Corporation  has  refused-  to  accept  the  construction  of  the 
draft  lease  with  respect  to  the  schedule  of  fares,  and  that  the  two 
Corporations  were  submitting  their  respective  contentions  to  Mr. 
C.  C.  Hutchinson,  K.C.,  for  decision. 

Blackburn. — The  quarterly  report  of  Corporation  tram- 
ways shows  the  revenue  for  the  three  months  to  be  £18,991 
against  £17,854  last  year.  The  traflBc  receipts  were  up  on  all 
sections.  A  total  of  3,389,776  passengers  were  carried  and  the 
mileage  run  came  to  .'^02, 296.  There  is  a  balance  profit  of  £1,921, 
or  exactly  £200  more  than  the  profit  shown  for  the  corresponding 
period  last  year. 

Crewe. — Motor-'Buses. — Application  is  to  be  made  to 
Parliament  for  powers  to  provide  and  run  motor-'buses  within  the 
borough  and  also  between  the  neighbouring  towns  of  Nantwich, 
Sandbach,  Willaston  and  Haslington. 

Dartford. — The  U.D.C.  has  decided  to  offer  no  objection 
to  the  application  of  the  lessees  of  the  tramways  for  the  extension 
of  time  until  August  18th,  1915,  for  the  completion  of  the 
extension  of  the  tramways  to  the  Gravesend  system.  It  has,  how- 
ever, reminded  Messrs.  Balfour,  Beatty  &  Co.  of  their  promise 
to  construct  and  work  the  extension  immediately  they  obtain  the 
powers  to  do  so. 

Doncaster. — Proposed  Loans. — The  T.C.  has  decided 

to  purchase  at  an  estimated  cost  of  £5,000  six  additional  tramcars 
similar  to  those  now  in  use,  and  to  extend  the  tramcar  shed  in  Grey 
Friars  Road  at  an  estimated  cost  of  £750.  Application  is  to  be  made 
to  the  L.G.B.  for  the  necessary  borrowing  powers. 

A  proposal  to  obtain  six  or  eight  motor-'buses  as  an  experiment 
to  run  between  Doncaster  and  Bradsworth,  and  Adwick-le-Street 
and  Balby-with-Hexthorpe  has  been  referred  to  the  Council  in 
committee. 

Dundee. — Annual  Report. — During  the  year  ended 
May  15th  the  receipts  on  the  Corporation  cars  amounted  to  £65,004, 
and  the  working  expenses,  including  the  maintenance  of  lines,  to 
£39,421,  leaving  a  balance  of  revenue  over  working  expenses  of 
£25,623.  This  sum  has  been  apportioned  in  meeting  interest, 
sinking  fund,  and  depreciation  ;  £7,400  has  been  allocated  to  the 
fund  for  renewals  ;  a  contribution  of  £1,500  has  been  made  to  the 
common  good,  leaving  a  surplus  of  £9  to  be  carried  to  reserve. 
The  receipts  exceeded  the  estimates  by  £4,464.  The  number  of 
passengers  carried  was  17,734,162  while  the  cars  covered  1,359,821 
miles.  The  gross  capital  expenditure  on  the  undertaking  from  the 
beginning  has  been  £352,663  and  the  amount  that  has  been  applied 
in  the  reduction  of  debt  up  to  the  end  of  the  year  is  £83,412.  For 
the  current  year  it  is  estimated  that  the  revenue  and  expenditure 
will  balance  at  £64,900.  About  £750  more  is  allowed  for  traflBc 
expenses,  the  increase  being  largely  due  to  a  bigger  wages  bill. 

Glasgow. — There  has  been  under  the  consideration  of  the 
Tramways  Committee,  Sec.  49  of  the  Glasgow  Corporation  (Tram- 
ways Consolidation)  Order,  1905,  under  which  the  Corporation  is 
empowered  to  provide  and  run  a  service  of  omnibuses  in  prolonga- 
tion of  existing  tramway  routes,  or  for  testing  the  amount  of  traffic 
along  any  route,  subject  to  the  consent  of  the  local  authority.  The 
Committee  was  of  opinion  that  it  was  desirable  that  the  Corporation 
should  make  application  to  Parliament  for  powers  to  provide  and 
run  omnibuses  in  the  city,  and  generally  in  the  districts  adjoining 
the  city,  and  decided  that  such  powers  be  asked  for  in  the  first 
provisional  order. 

At  the  above  meeting  the  general  manager  (Mr.  Dalrymple) 
reported  upon  the  frequent  and  serious  interruptions  to  tramway 
traffic  by  obstructions  on  the  track  caused  by  vehicles  out  of  repair 
or  overloaded  breaking  down,  and  the  Committee  agreed  to  recom- 
mend that  powers  be  sought  under  the  next  provisional  order  to 
deal  with  this  matter. 

The  T.C.  proposes  promoting  a  provisional  order  at  the  end  of 
the  year  for  the  extension  of  several  of  the  powers  conferred  upon 
it  by  previous  legislation.  In  the  new  Bill  the  tramways  depart- 
ment figures  conspicuously.  All  the  proposed  extensions  of  the 
present  system — reported  some  time  ago  in  the  Review — being 
included,  with  one  exception,  namely,  a  short  line  from  Garngad  to 
Provanmill.  An  important  arrangement  has  been  come  to,  subject 
to  the  T.C.'s  approval,  between  the  Tramways  Committee  and  the 
representatives  of  the  Airdrie  and  Coatbridge  Tramways  Com- 
mittee. The  meeting  took  place  in  connection  with  the  extension 
of  the  Glasgow  system  from  Bailliestow  to  Coatbridge,  and  the  com- 
pany has  now  agreed  to  grant  tjie  T.C.  running  powers  over  the 
portion  of  its  lines  from  Langloan  to  Coatbridge,  a  distance  of  about 
a  mile,  on  conditions  somewhat  similar  to  those  made  between  the 
T.C.  and  the  Paisley  District  Tramways  Co.  for  the  running  of  the 
Glasgow  cars  over  the  portion  of  that  company's  lines  from  Hawk- 
head  to  Paisley  Cross. 

Halifax. — Year's  Working. — SomQ  interesting  figures 
are  contained  in  the  annual  report  of  the  working  of  the  Halifax 
tramways  department  during  the  year  ended  March  3l8t  last. 
Deducting  the  mortgage  debt  on  the  undertaking  (£299,480)  from 
the  amount  expended  on  capital  account  during  the  12  months, 
there  was  left  a  net  profit  of  £12,680,  as  compared  with  £18,020 
in  1912,  and  £11.514  in  1911.  The  revenue  totalled  to  £105,973, 
as  against  £101,893  in  1912,  and  the  working  expenses  were 
£G9,66l  as'against  £62,890  a  year  ago.  The  tramways  comprised 
nearly  55  .miles  of  single  track,  'and  the   uumber  of  passengers 
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carried  on  the  tramwayH  durinp  the  year  was  19,lofi,92:i.  Transfer 
tickets  Hhowed  an  increase  of  £:ilt;  on  last  year,  and  the  cost  of 
allowing  blind  persons  to  travel  on  the  cars  free  of  charf?e  repre- 
iented  a  sum  of  £.S7.  It  was  stated  in  the  report  that  the  track 
all  over  the  system  was  in  a  very  bad  state,  and  this  was  one  of 
the  primary  causes  of  an  increase  in  the  number  of  broken  axlea 
and  truck  side  frames. 

Leeds. — Some  feeling  has  been  aroused  amongst  tramway- 

meii  by  the  dismissal  of  a  conductor  named  OLeary  for  quarrelling 
with  the  driver  of  his  car  and  usinp  abusive  language.  0  Leary 
states  that  the  reason  of  his  dismissal  was  that  he  went  to  a  public 
house,  after  informinpf  an  inspector  of  his  intention,  to  convert  a 
quantity  of  copper  into  silver  and  gfold,  this  beinp  apainst  the 
regulations.  The  general  manager  (Mr.  J.  B.  Hamilton),  however, 
states  that  that  was  not  the  cause  of  O'Leary  having  to  leave 
the  service,  for  he  was  only  cautioned  for  this  offence,  and  the  real 
reason  for  his  dismissal  was  for  quarreliing  and  using  abusive 
language  to  the  driver  of  his  car.  The  men  do  not  appear  to  wish 
for  the  reinstatement  of  O'Leary,  but  rather  that  similar  punish- 
ment should  be  meted  out  to  the  driver  concerned  in  the  quarrel. 

London. — Supply   to   Proposed  P.O.  Tuhe  Line. — 

In  connection  with  the  examination  of  the  Post  Office  tube  scheme 
by  the  House  of  Lords'  Committee,  the  question  of  the  supply  of 
electricity  to  this  line,  and  the  five  district  post  offices  on  the  route, 
was  considered.  Evidence  was  given  by  Mr.  Slingo,  P.O.  Engineer- 
in-Chief,  and  his  assistant,  Mr.  Gunton,  to  the  effect  that  the  de- 
partment's own  supply  of  energy  cost  it  rn77d.  per  unit  for 
generation  and  delivery  ;  the  cost  of  generation,  all  charges  in- 
cluded, of  the  Blackfriars  and  Mount  Pleasant  generating  stations 
was  given  as  ■♦;27d.  per  unit.  The  cost  of  energy  supplied  by  public 
suppliers  was  stated  to  average  216d.  per  unit,  comparable  with 
the  r077d.  mentioned  above.  Great  importance  was  attached  to 
the  Postmaster-General  having  control  of  the  supply — which,  for 
the  railway,  is  estimated  at  490,(i()(i  units  per  annum.  Evidence 
was  given  on  behalf  of  the  companies,  who  opposed  the  Post  Office 
supplying  its  own  requirements,  it  being  stated  that  the  London 
Electric  Supply  Corporation  was  supplying  the  Brighton  Railway 
Co.'s  line  under  a  17  years'  agreement,  with  energy  on  a  graduated 
scale,  ranging  from  Jd.  to  ]d.  per  unit.  On  behalf  of  the  City  of 
London  and  the  Charing  Cross  companies,  it  was  stated  that  they 
would  be  prepared  to  supply  at  Jd.  per  unit.  The  Committee, 
which  approved  of  the  construction  of  the  line,  decided  that  the 
Post  Office  should  not  itself  supply  the  electrical  energy  required 
for  its  working.  Subsequently,  on  behalf  of  the  Government,  a 
new  sub-section  was  proposed,  and  after  amendment  accepted, 
which  provides  that  the  Postmaster-General  should  invite  tenders 
for  the  supply  of  power  to  the  railway,  and  if  an  appreciable  saving 
would  result,  should  purchase  power  from  an  outside  source. 

The  Bill  was  read  a  third  time  and  passed. 

Proposed  Crystal  Palace  Railway. — A  scheme  is  being  pro- 
posed, which  we  gather  is  to  result  in  a  Bill,  to  be  presented  in 
Parliamentary  Session  of  1914,  to  obtain  the  necessary  powers  for 
the  construction  of  a  Kearney  high-speed  electric  railway  from  the 
Strand  to  the  Crystal  Palace  with  four  intermediate  stations.  The 
time  to  be  occupied  in  the  journey  is  given  as  10  minutes,  an 
average  speed  of  40  miles  an  hour,  including  stops,  being  proposed. 
The  estimated  capital  expenditure  involved  is  £2,400,()0(). 

According  to  the  Glohe,  it  is  also  proposed  to  reintroduce  the  pro- 
posal for  a  mono-railway  between  London  and  Brighton,  which 
failed  to  obtain  Parliamentary  sanction  five  years  ago. 

Manchester. — Motor-'btises. — The  Tramways  Com- 
mittee of  the  Corporation  has  decided  to  order  four  additional 
motor-omnibuses  from  the  Daimler  Co,    The  price  is  £870  each. 

A  petition  in  regard  to  the  running  of  first-class  cars  on  the 
Palatine  Road  route  has  been  presented  to  the  Tramways  Com- 
mittee, and  referred  to  the  Traffic  Sub-Committee. 

Mexico. — The  Mexico  Tramways  Co.  has  now  200  miles 
of  tramway  track  in  operation  in  Mexico,  all  except  15  miles  of 
which  is  electrically  operated. 

New  Zealand. — Some  details  of  the  Gisborne  battery 
cars,  which  have  appeared  in  an  Australian  contemporary,  indicate 
that  they  weigh  4^  tons  each,  and  are  equipped  with  two  10-H.p. 
motors  and  a  100-cell  Edieon  battery,  storing  sufficient  energy  for 
8.")  miles  running.  The  cars  each  seat  26  passengers,  and  are  said 
to  cost  2d.  per  mile  to  run  ;  the  initial  track  is,  however,  only  a 
mile  in  length,  and  obviously  more  reliable  results  will  be  available 
when  the  complete  line,  extending  7  miles,  is  in  working  order.     ' 

Ripley. — Thel^otts.  and  Derbyshire  Tramway  Co.'s  line 
from  Ripley  to  Nottingham  is  now  rapidly  approaching  completion, 
and  a  trial  run  has  been  made  from  Langley  Mill  to  Cinder  Hill. 
From  the  latter  point  into  the  city  the  line  has  not  yet  been  laid, 
and  between  Codnor  and  Ripley  it  is  still  unfinished. 

Rotherham. — The  T.C.  has  decided  in  favour  of  the 
tramway  track  in  Fitzwilliam  Road  being  relaid  with  a  double 
instead  of  a  single  line,  as  recommended  by  the  Committee. 

WalthamstO'w. — Annual    Report. — The  accounts  of 

the  tramways  undertaking  for  the  year  ended  March  in st  last,  show 
that  the  expenditure  amounted  to  £41,051,  as  compared  with 
£37,399  for  the  previous  year.  After  meeting  interest  on  loan 
repayments  amounting  to  £8,782,  the  year's  working  resulted  in  a 
deficit  of  £2,865.  A  comparison  with  the  previous  year,  when 
there  was  a  surplus  of  £1,800,  shows  that  the  expenditure 
has   increased   by    £3,6.")!,  and   the   income   decreased  by^.^21,014. 


resulting  in  an  adverse  difference  of  £4  c>>X  on  the  working 
for  the  year  under  review.  The  deficit  of  £2.8*;.^  will  be  made  np 
from  the  reserve  fund  account,  but  having  regard  to  the  amoant 
that  will  have  to  be  provided  for  auperaeded  work  in  connection 
with  the  alterations  to  the  permanent  way,  the  reserve  fund  will 
be  wholly  depleted,  and  any  deficiency  in  the  year  ending  3[arch 
next  will  become  a  charge  upon  the  rate.  The  amonnt  of  the 
reserve  fund  at  the  commencement  of  tho  year  was  £2.7.o7,  and 
the  sum  of  £1,800,  the  surplus  of  the  previous  year,  together  with 
the  interest  earned,  amounting  to  £129.  increaeea  the  reaerve  fand 
at  the  end  of  the  year  to  £4,687.  The  tramways  manager,  in  his 
annual  report,  say  "  for  the  first  time  since  the  inauguration  of  our 
tramway  system,  eight  years  ago,  I  have  to  report  a  retrogre««ion 
in  the  affairs  of  the  department.  In  common  with  all  similar 
undertakings  in  the  Metropolitan  area,  during  the  paet  year  we 
have  had  to  meet  severe  motor-bus  competition,  andthi-ij — combined 
with  an  exceptionally  poor  summer — decreased  our  receipts  and 
increased  our  expenditure,  eo  that  the  year's  working  showed  a  net 
loss  of  £2,8uO.  Up  to  the  end  of  May,  1912.  our  receipts  were  in 
advance  of  the  previous  year  by  over  €400,  but  during  the  summer 
months  they  dropped  over  £l,30f>.  Allowances  must  be  made  for 
the  Easter  holidays  falling  in  March  this  year,  but  even  then  it  is 
evident  that  during  the  winter  months  the  greater  size  of  our  cars,- 
as  compared  with  the  'buses,  has  given  us  a  marked  advantage 
over  the  latter."  During  this  year  a  chrrge  of  Ud.  per  unit 
was  made  for  traction  energy,  and  the  manager  considers  that 
Id.  per  unit  would  be  a  fair  and  reasonable  price,  and  this 
difference  in  price  would  mean  a  saving  of  £2,229.  Il,807,.'i49 
passengers  were  carried,  as  against  12,049,323  in  the  previous 
year,  a  drop  of  241,744.  The  car-miles  mn  amounted  to 
1,151,029,  as  against  1,004,872  in  1912,  an  increase  of  146,157. 
The  average  receipts  per  car-mile  were  7'90d.,  as  against  9"31d. 
during  the  previous  year,  a  drop  of  r41d.  per  mile. 

Walsall. — The  Corporation  Tramways  Committee  pro- 
poses to  construct  a  tramway  siding  in  St.  Paul's  Street  and 
Darwell  Street,  at  a  cost  of  £500,  to  alter  and  extend  the  tramway 
offices  on  the  Bridge,  at  a  cost  of  £1,250,  and  to  provide  a  tramway 
shelter  on  the  Bridge,  at  a  cost  of  £300,  all  three  items  to  be 
charged  to  revenue  account. 

Wliitby. — The  U.D.C.  has  confirmed  a  proposal  to  apply 
to  the  L.G.B.  for  a  provisional  order,  authorising,  among  other 
works,  the  provision  of  a  cliff  tramway. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Norwegian  Marconi    Station   at   Stavanger.  —  It 

is  reported  from  Norway  that  a  large  number  of  men  are  now 
employed  in  connection  with  the  construction  of  the  Marconi 
station  at  Stavanger.  The  masts  are  to  be  supplied  by  an  English 
firm,  and  will  be  10  in  number.  For  the  foundations  about  3,000 
cb.  metres  of  concrete  will  be  used.  The  work  of  erection  of  the 
telegraph  and  telephone  lines,  which  are  to  be  connected  with 
the  station,  is  also  in  full  swing. 


Argentina. 


According  to  the  Revieiv  of  the  River 
Plate,  in  order  to  commemorate  the  National  anniversary,  the 
National  Telegraph  Department,  on  July  9th  inst,,  effected  direct 
duplex  communication  between  Jujuy  and  Puerto  Rio  Gallegos 
(Santa  Cruz)  which  passed  through  the  14  provinces  and  the 
territories  of  the  Chaco,  Rio  Negro,  Chubut  and  Santa  Cruz,  a 
distance  of  8,747  kilometres.  Duplex  instruments  of  the  Argentine 
model  were  used  ;  18  translation  stations  intervened. 

Cable  Rates. — The  Postmaster-*  ieneral  has  sent  a  letter 
to  the  British  Empire  League,  in  which,  according  to  the  Financial 
.Vea'.s',  he  says  : — "Arrangements  are  being  made  to  secure  Govern- 
ment control  over  the  rates  charged  by  the  cable  companies,  through 
their  licences  to  land  cables,  "The  proposal  is  that,  whenever  such 
a  course  appears  necessary,  the  rates  should  be  fixed  by  the  Govern- 
ment at  whatever  amount  appears  reasonable  .vith  reference  to  the 
company's  receipts  and  expenditure,  and  that  in  the  event  of  differ- 
ence, the  matter  should  be  referred  to  arbitration."  Our  contem- 
porary, commenting  on  the  matter,  says: — '"It  is  quite  in 
accordance  with  Socialistic  practice  to  seize  a  prosperous  company 
by  the  throat,  but  for  the  Government  officials  ^o  be  endowed 
with  power  to  examine  cable  companies'  books,  and  determine 
whether  too  great  a  profit  is  being  earned,  while  the  only  remedy  a 
company  has  is  to  agree  to  arbitration,  seems  to  us  to  be  pre- 
posterous, and  absolutely  unjustifiable.  Investors  in  cable  com- 
panies have  worries  enough  now,  seeing  that  they  have  the  night- 
mare of  wireless  constantly  before  them  ;  but  that  the  fruits  of 
their  enterprise  should  be  at  the  mercy  of  a  Government  interested 
in  a  competitive  system  surely  requires  explanation.  If  a  cable 
company  can  effect  economies,  and  thereby  render  the  use  of  its 
capital  more  profitable,  it  is  to  be  unwarrantably  penalised.' 

The  Financial  Timex,  commenting  upon  the  matter,  remarks 
that  the  Stock  Exchange  "  has  accepted  with  j^erfect  equanimity 
the  statement  made  by  the  Postmaster-General."  ''It  is  believed 
in  expert  circles  that  the  object  !Mr.  Samuel  has  in  view  is  to 
obtain  some  sort  of  control  over  those  enterprises  which  are  enter- 
ing into  alliances  with  foreign  undertakings,  the  effect  of  this 
policy  being  to  reduce  the  amount  of  genuine  competition,  and  is 
regarded  with  disfavour  by  the  Post  Office  ;  for  this  view  there  is 
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a  pood  deal  to  be  said.  In  the  event,  therefore,  of  these  tactics 
beiner  continued,  a  strict  watch  -will  be  kept  on  the  situation  by  the 
British  authorities  with  a  view  to  seeingf  that  the  interests  of  the  public 
are  not  prejudiced.  That  we  are  on  the  eve  of  a  further  cutting 
down  of  cable  charg^es  is  gfenerally  believed,  but  this  would  have 
occurred  without  any  action  on  the  part  of  the  Postmaster-General. 
The  result  of  his  statement  of  policy  will  probably  be,  however,  to 
bringr  into  the  list  of  companies  adopting  this  policy  some  which 
migrht  otherwise  not  have  appeared  there,  while  any  schemes  now 
on  foot  for  a  consolidation  of  interests  between  competing  com- 
panies, with  a  view  to  maintaining  tariffs,  will  probably  be 
postponed." 

London  Clocks. — It  appears  that  of  the  100  private 
clocks  fixed  above  streets  in  the  City,  42,  an  increase  of  seven 
during  the  year,  are  electrically  synchronised.  Not  one  of  the  29 
church  clocks  is  synchronised. 

Spain. — The  Compania  Nacional  de  Telegrafia  sin  Hilos 
has  made  application  to  the  Minister  of  Public  Works,  for  a  grant 
of  land  at  El  Patero,  Malaga,  for  the  erection  of  a  wireless 
station. — Electroii. 

Telephone  Finance. — A  Government  return  dealing 
with  the  development  of  the  telephone  system,  shows  that,  including 


Department  of  Home  Affairs,  Russell  Street,  Melbourne.  Tenderers 
must  state  the  earliest  time  of  delivery.  Deposit  of  1  per  cent. 
A  copy  of  the  specification,  &c.,  together  with  a  blue  print,  may  be 
seen  by  United  Kingdom  manufacturers  at  the  Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  London,  B.C. 

Peeth— October  8th.  Bolts  for  the  P.M.G.  See  "  Official  Notices  " 
to-day. 

The  Avstralasian  Record  announces  the  following  open  con- 
tracts : — 

Sidney. — August  27th.  Supply  of  telephones,  lamps,  electric, 
incandescent,  and  switchboards. 

Melbourne.— October  lith.  Supply  of  common-battery  switch- 
board. 

October  7  th.  Postmaster-General's  Department.  S.  and  I.  of 
electrically-driven  machinery  for  operating  pneumatic  tube  services, 
Central  Telegraph  Office  ;  Schedule  No.  flOO. 

Melbourne  Suburbs. — November  4th.  Supply  of  eight  auto- 
matic telephone  switchboards, 

Bacup. — The  Electricity  and  Tramways  Committee  has 
decided  to  obtain  tenders  from  cable  manufacturers  for  supplying 
alternatively  "05  size,  '075  size  or  '1  size  H.T.  cable.  The  manufac- 
turers  are  to  be  asked   to   quote   a  separate  price  for  the  laying, 
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General  Arrangement  op  Two 
1,000- B.H.p.  Vertical  Tandem 
"National"  Gas  Engines,  Three- 
Phase  "Peebles"  ALTERNATOng, 
Exhaust  Boilers,    Watek-Coolkbs, 

&C.,  AT  the  AcCRINGTON  CORPORA- 
TION Eleotbicity  Works  (see  p.  2bSi). 


Am-COMFRESSOR 


'COMPRESSED  AIR    RECEIVERS 


£3,000,000  estimated  expenditure  for  1914,  the  total  sum  expended 
on  the  telephones  since  1893  is  £17,085,520,  and  this  statement  is 
exclusive  of  the  purchase  money  for  the  plant,  &c,,  of  the  National 
Telephone  Co.— some  £12,000,000. 

In  reply  to  a  question  in  the  House  of  Commons,  the  Post- 
master-General said  that  a  new  £10,000,000  loan  was  intended  for 
capital  expenditure  on  new  plant  for  extension  and  development 
of  the  service,  and  no  part  is  to  be  employed  for  reduction  of  tele- 
phone subscriptions.  The  Bill  providing-  for  the  issue  out  of  the 
Consolidated  Fund  was  introduced  by  Mr.  Samuel  last  week.  It 
provides  for  borrowing  by  means  of  terminable  annuities  for  a 
term  not  exceeding  20  years,  or  by  the  issue  of  Exchequer  Bonds. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  —  Brisbane. — September  2-ith.  Ironwork, 
cast-iron  pipes,  iron  poles,  galvanised  iron  wire,  for  the  P.M.G.  See 
"  Official  Notices"  to-day. 

Canberra.— September  1st.  Commonwealth  Department  of  Home 
Affairs.  Switchgear  for  the  power  house  at  Canberra,  the  new 
Federal  Capital  in  New  South  Wales.  (1)  Main  power  house  switch- 
gear  ;  (2)  Diesel  engine  switchgear.     Tenders  to  the  Secretary, 


jointing  and  other  work  of  connecting  up  the  mains,  and  for  this 
latter  work  the  Rawtenstall  Corporation  is  also  to  be  asked  to  quote. 

Belgium. — August  19th.  The  municipal  authorities 
of  Schaerbeek,  near  Brussels,  are  inviting  tenders  for  the  contract 
for  the  supply  of  high-tension  current.  Particulars  may  be 
obtained  from  the  Service  de  I'Electricite,  30,  Rue  de  la  Ruche, 
Schaerbeek. 

The  municipal  authorities  of  Glain,  a  small  town  in  the 
Province  of  Liege,  have  just  invited  tenders  for  the  concession  for 
the  supply  of  electrical  energy  for  private  and  public  lighting  and 
power  purposes. 

Brdssels. — August  22nd.  The  municipal  authorities  are  inviting 
tenders  for  the  supply  of  circuit-brtakers.  Deposit  1,000  fr. 
Cahier  des  Charges,  0  fr.  50  c. 

Bournemouth. — August  27th.  Reconstruction  of  3  miles 
(single  track)  of  permanent  way  for  the  Corporation  Tramways 
Department.  Mr.  I.  Bulfin,  tramway  manager.  Deposit  for 
specifications,  £2. 

Bradford, — August  30th.  Machinery  and  timber,  for 
the  Corporation  Tramways  Department.  See  "Official  Notices" 
August  8  th. 

Bury.  — August  25th.  One  2,000/3,000-kw'.  turbo- 
alternator,  with  exciter  and  surface  condenser,  for  the  Corporation. 
See  "  Official  Notices"  August  1st. 

iContinited  on  page  26i.) 
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GAS=ELECTRIC    AND    BYPRODUCTS    RECOVERY    PLANT    AT    THE 

ACCRINGTON    ELECTRICITY    WORKS. 


Altiiouou  some  years  have  now  elapsed  since  Messrs. 
Andrews  and  Porter  brought  forward  so  strikingly  the  pos- 
sibilities of  the  large  gas  engine,  working  in  conjunction 
with  producer  and  by-product  recovery  plant,  for  generating 
electricity,*  we  liave  not  noticed  any  pronounced  movement 
in  favour  of  their  adoption  by  British  central  station  engi- 
neers. But  at  least  one  borough  electrical  engineer — Mr. 
Harold  (J ray,  of  Accrington — has  boldly  left  the  beaten 
track,  and  launched  out  on  a  gas  engine  scheme  of  some 
magaitude,  and  judging  by  his  experience  of  its  working,  he 
is  to  be  congratulated  on  his  choice  of  plant. 

Speaking  generally,  the  suitability  or  otherwise  of  gas- 
engine  plant  depends  entirely  on  the  working  conditions 
which  will  have  to  be  met  ;  under  steady  and  continuous 
load  conditions — such  as  exist  in  the  case  of  the  Accrington 
gas  engines — such  plant  working  in  conjunction  with  pro- 


on  local  bituminous  coal,  costing  13s.  Od.  per  ton,  are  of  the 
Mond  pressure  tyi>e,  provided  with  water  lx>ttoms,  and 
fitted  with  wide  fire-bars  of  the  standard  ilond  pattern. 

Coal  is  delivered  to  a  hopper  lx;low  the  road  level,  and 
lifted  to  the  top  of  the  bunkers  by  means  of  a  backet 
elevator,  which  delivers  on  to  a  distributing  conveyor  running 
over  the  bunkers.  From  the  latter  the  coal  falls  into 
4^,-cwt.  measuring  hoppers,  which  discharge  into  the  pro- 
ducer bells. 

The  gas  from  each  producer  is  led  through  a  tubular 
superheater  to  a  common  collecting  main  ;  in  passing  through 
the  superheaters  the  hot  gas  raises  the  temperature  of  the 
steam  and  air  supply  to  the  producers  to  225'  C. ;  the 
lower  ends  of  the  superheaters  form  dust-catchers,  where  the 
fine  dust  carried  o\er  with  the  gas  is  discharged  at  intervals. 

From  the  collecting  main  the  gas,  at  a  temperature  of 


l,000-B,H.p.  Vertical  Gas  Engines  at  the  Accrington  Electricity  Works;  Motor-Generators  in  Foreground. 


ducers  and  ammonia  and  tar  recovery  plant,  enables  excep- 
tionally low  generating  costs  to  be  secured,  the  cost  of  fuel 
being  either  negligible  or  comparatively  small. 

At  Accrington  the  producer  and  recovery  plant  is 
installed  on  land  lying  100  yards  or  so  behind  the  present 
steam  generating  and  destructor  station,  and  if  the  two 
1,250-i.H.p.  producers  and  auxiliaries  are  regarded  as  a  unit, 
six  such  units  could  be  accommodated  on  the  space  avail- 
able, while  sufficient  ground  remains  to  extend  the  present 
engine  room  to  accommodate  suitable  engine  power. 

The  lay-out  of  the  gas  plant— which  was  supplied  by  the 
Power  Gas  Corporation,  Ltd.,  of  Stockton-on-Tees— is  shown 
diagram matically  on  page  203  ;  the  producers,  which  are  run 


*  I.E.E.  paper.    See  Elec.   Rev.,   February  19tb,  26th,   March 
5th,  1909. 


400°  C,  passes  through  a  washer,  the  interior  of  which  is 
filled  with  fine  water-spray  produced  by  two  revolving 
dashers,  and  the  sooty  matter  deposited  is  removed  through 
lutes  at  the  side  ;  the  gas,  reduced  in  temperature  to  Sir  C., 
then  passes  through  a  spray  arrester  fitted  with  baffles, 
to  an  ammonia  absorber,  also  containing  two  revolving 
dashers  which,  in  this  instance,  produce  spray  from  a 
liquid  consisting  of  a  solution  of  ammonium  sulphate  with 
about  2  per  cent,  of  free  sulphuric  acid. 

The  acid  in  this  solution  combines  with  the  ammonia  in 
the  gas  to  produce  sulphate  of  ammonia.  The  process  is 
continuous,  and  hence,  as  the  liquor  becomes  augmented  in 
strength,  a  certain  portion  is,  from  time  to  time,  drawn  off 
to  a  stock  tank,  and  the  remainder  in  the  absorber  made  up 
to  the  rc'iuired  volume  with  added  water. 

From  the  absorber  the  gas  passes  through  a  second  spray 
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arrester  and  two  vertical  coolers — in  which  it  meets  cold 
water  sprays  and  deposits  the  bulk  of  its  tar — to  a  gas 
governor  consisting  of  a  small  sensitive  gas  holder,  the  rise 
and  fall  of  which— depending  on  the  rate  at  which  gas  is 


Molnd  Gas  Plant,  with  1,250-h.p.  Producers  in  Foreground  ;  Accrington  Electricity  Works, 


being  used — controls  the  supply  of  pressure-air  to  the  pro- 
ducers through  the  medium  of  a  butterfly  valve,  which  allows 
more  or  less  of  this  air  to  be  discharged  to  atmosphere. 
The  gas  next  passes  through  two  centrifugal  cleaners  and 


a  triple  function,  as,  in  addition  to  removing  all  but  a  trace 

■  of  the   remaining   tar  (the   trace   being   removed    in    the 

scrubber),  they  also  cool  the  gas  further  and  raise  its  pressure 

sufficiently  to  give  a  small  reserve   for   working  the  anti- 

pulsator.  The  tar 
from  centrifugal 
cleaners,  as  also  that 
from  the  coolers,  passes 
out  through  water- 
sealed  pipes  to  settling 
tanks,  and  is  finally 
collected,  steam  heated 
in  a  boiler  to  get  rid  of 
excess  water  and  sold 
at  about  10s.  per  ton 
to  neighbouring  chem- 
ical works. 

The  air  blast  for  the 
producers  is  obtained 
from  two  No.  3  Roots 
blowers  coupled  to 
high-speed  steam 
engines,  and  shown  in 
one  of  our  views  ;  the 
air  at  45  cm.  water 
pressure  is  passed 
through  an  air-heating 
tower,  where  it  meets 
jets  of  the  hot  water 
which  has  been  returned 
from  the  first  gas  cool- 
ing tower,  taking  up  a 
proportion  of  water 
vapour  and  being 
raised  in  temperature. 
A  considerable  quantity 
of  steam  is  also  intro- 
duced into  the  blast 
(roughly  2^  tons,  which 
includes  |  ton  from 
the  air  tower  per  ton  of  fuel  gasified)  prior  to  its  being  super- 
heated to  about  225°  C.  and  entering  the  producers.  The 
steam  limits  the  temperature  of  the  producer,  preventing  the 
formation  of  clinker  and  destruction  of  the  ammonia. 


Exhaust  Boilers,  Heenan  Cylinder- Water  Coolers,  Anti-Pulsator,  &c.  ;  for  Two  1,000-b.h.p.  Gas  Engines. 


a  sawdust  scrubber  to  the  18-in.  gas  main  running  to  the 
engine  house,  prior  to  entering  which,  however,  it  is  metered 
in  a  rotary  meter  and  passed  through  an  anti-pulsator — 
another  small  gas  holder  similar  to  that  already  mentioned. 
The  centrifugal  cleaners  which  run  at  1,400  r.p.m.,  perform 


The  blower  house  also  contains  four  small  motor-driven 
centrifugal  pumps,  for  circulating  the  water  through  the  two 
gas-cooling  towers,  the  water-cooling  tower,  which  works  in 
conjunction  with  them,  and  the  air-heating  tower ;  a 
gauge  board   is  also  provided   here,  contaming  nine  watei 
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gauges  connected  to  various  portions  of  the  plant,  the  indi- 
cations of  which  are  logged  at  regular  intervals,  and  show 
how  the  plant  is  working. 

'rhe  ammonia  lirjuor  from  the  stock  tank  is  lifted  l>y 
means  of  an  ejector  to  a  feed  tank  in  the  sulphate  house, 
being  drawn  off"  and  boiled  in  a  vacuum  evaporaU^r  until  it 
begms  to  crystalise  ;  these  crystals  are  subsequently  with- 
drawn and  dried  in  a  hydro-extractor,  the  product  known  as 
grey  sulphate  being  sold  for  about  £12  10s.  per  ton.  At  the 
present  time  about  8;")  tons  of  coal  per  week  is  being  gasified 
and  as  by-products,  d'\  tons  of  sulphate  and  10  tons  of  tar 
are  obtained.  The  clean  gas  is  delivered  to  the  engines  at 
7  cm.  water  pressure  and  25°  C.  temperature. 

The  gas  plant  is  worked  in  conjunction  with  a  fully 
equipped  chemical  laboratory  where  daily  tests  of  the  fuel, 
gas,  and  by-products  are  carried  out.  Turning  to  the  engine 
house,  there  are  installed  two  1,000-b.h.p.  National  gas 
engines,  direct-coupled  to  It38-K.v.A.  Bruce  Peebles  alter- 
nators, and  12-K\v.  exciters,  running  at  a  speed  of  200  ii.r.M. 
Tke  alternator  windings  were  specially  impregnated  and 
large  creeping  surfaces  provided  on  account  of  gas  fumes. 
The  engines,  as 
shown  in  our  views, 
are  of  the  four-crank 
vertical  enclosed 
pattern,  each  having 
eight  cylinders 
arranged  in  tandem 
pairs,  the  lower 
ones  22  in.  di- 
ameter, and  the 
upper  ones  23  in. 
diameter,  to  allow 
of  the  lower  pistons 
being  easily  with- 
drawn.^       < 

Two  "low-tepsion 
Bosch  magnetos  are 
provided  to  each 
engine  supplying 
independent  spark- 
ing plugs  on  each 
cylinder. 

The  air  for  the 
engines  is  drawn  in 
through  admitters 
in  the  engine  room, 
which  are  silent  in 
action,  and  is  mixed 
with  the  gas  at  the 
cylinder  head. 


General  View  of  the  Accbington  Producer  Plant,  with  Blower  House  in 

Foreground. 


Centrifugal  Cleaners  and  Gas  Cooling  Towers  behind,  Governor,  Ammonia 

Adsorber,  &c.     (Left  to  Right.) 


Roots  Blowers  for  the  Mosd  Producer  Plant. 


The  exhaust  from 
each  engine  is  passed 
through  a  special 
loco.-type  boiler, 
which  generates 
steam  at  about 
100  lb.  pressure, 
for  supplying  the 
needs  of  the  pro- 
ducer plant,  and 
effectively  silences 
the  escaping  gases ; 
the  cylinder  cooling 
water  from  each 
engine  is  circulated 
through  a  Heenan 
cooler — an  ingeni- 
ous apparatus  con- 
sisting practically 
of  a  large  plate 
coiled  in  the  form 
of  a  watch  spring, 
which  in  revolving 
slowly  abstracts  the 
heat  from  the  water, 
and  is  in  turn 
cooled  by  means 
of  air  blown  on 
to  it. 
The  boilers  and  coolers  are  situated 
in  the  original  boiler  house,  together  with 
the  anti-pulsator  and  three  compressed- 
air  starting  tanks  for  the  gas  engines  ; 
a  small  motor-driven  compressor  charge^ 
up  the  starting  tanks  to  a  pressure  of 
300  lb.  per  sq.  in.,  and  together  with  the 
other  apparatus  is  shown  in  our  views  on 
pages  258  and  2G0,  The  Accriiigton 
gas  engines  have  ri.ow  been  running 
about  nine  months,  and  supplying  a 
very  large  proportion  of  the  load  on  the 
station,  which  is  rapidly  growing  during 
the  day  owing  to  the  number  of  textile 
and  machine  works  which  have  taken  up 
electric  driving  ;  one  of  the  engines 
runs  throughout  the  24  hours  of  the 
day,  while  the  other  runs  during  factory 
hours,  i.e.,  G  a.m.  to  5.30  p.m.,  and 
together  they  generate  about  120,000 
units  per  week  at  the  present  time. 
The  fuel  consumption  under  these 
conditions  is  rather  more  than  Ih  lb. 
per  unit,  costing  about  •125d.,'  and 
against  this  there  is  to  be  credited 
from  the  sale  of  by-products  about  'OTd. 
per  unit,  leaving  a  fuel  cost  of  some 
•05d.  per  unit  generated.  The  gas  engine 
plant  generates   three-phase   50 -cycle 
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current  at  0,000-0,600  volts,  and  is  linked  np  to  the  older        ton  area,   is  supplied   through  a  direct-current   three-wire 
high-speed  direct-current  steam  generating   plant  through        network. 


one  270-n.p.  and  two  570-n.p.  G.E.C.  motor-generators,  an 
arrangement  which  allows  for  the  economical  distribution  of 


A  Corner  of  Messrs. 


Higham's  Weaving  Shed  Equipped  with  Individual  Drive  and  Supplied 
from  the  Accrington  e.h.t.  Mains. 


the  load  between  the  steam  and  gas  plant.  The  6,600-volt 
feeder  system  extends  about  2  miles  in  a  northerly  direction 
to  Clayton-le-Moors,  where  there  is  a  static  sub-station  contain- 
ing three  250-KW.  transformers  for  supplying  a  three-phase 
four-wire  network  at 
230  and  400  volts; 
negotiations  have  been 
practically  completed 
for  extending  the 
E.H.T.  supply  to  Great 
Harwood,  about  Ih 
miles  beyond  Clayton, 
where  it  is  proposed 
to  give  a  supply  in 
bulk.  The  Clayton 
feeder  is  looped  into  a 
300-KW.  static  sub- 
station at  a  local  brick- 
works, where  a  200- 
H.p.  motor  is  in  use 
for  running  a  brick- 
making  plant.  Dupli- 
cate E.H.T.  feeders 
also  extend  some  5^ 
miles  south  to  Has- 
lingden,  where  a  bulk 
supply  is  given  to  the 
local  council  through 
a  static  sub  -  station 
containing  two  250- 
KW.  transformers ;  en 
route  these  feeders 
supply  a  450-KW.  sub- 
station at  Messrs. 
Howard  &  BuUough's 
machine  works,  also 
static  sub-stations  at 
the  Albert  Mill  (120 
KW.)    and    Messrs. 

Higham's  mill  (250  kw.)  :  both  feeders  also  pass 
through  a  rotary  sub-statiou  at  Oak  Hill,  containing  two 
250-K\v.  induction  motor-generators  for  supplying  in  the 
locality,  which,  in   common  with  the  rest  of  the  Accring- 


Through  the  kindness  of  Mv.  T.  E.  Higham — whose  close 
connection  with  the   Accrington    Electricity  Committee  in 

his  capacity  of  chair- 
man, would  appear  to 
be  a  matter  for  con- 
gratulation— we  were 
able  to  inspect  the 
fine  individual  drive 
installation  which  that 
gentleman  has  intro- 
duced in  connection 
with  the  weaving  and 
allied  departments  of 
his  mill. 

Some  iOO  heavy 
sheeting  looms  are 
installed,  each  driven 
by  its  own  three-phase 
200-volt  motor,  of  f  to 
1  H.H.P.,  and  about 
970  K.p.M.  speed.  The 
motors  are  of  the 
Schorch  type,  fitted 
with  ball  bearings  and 
2|  in.  pulleys,  with 
belt  drives  on  to  24- 
in.  pulleys  on  the 
looms,  an  arrangement 
which  gives  both  satis- 
factory starting  and 
running.  The  Schorch 
Co.  carried  out  the 
whole  of  the  electrical 
equipment,  which  in- 
cluded a  sub -station 
(originally  the  engine  room),  and  the  whole  of  the  wiring,  as 
well  as  the  motors,  &c.  From  the  sub-station  a  central  rubber- 
covered  feeder  runs  in  steel  piping  under  the  concrete  floor  of 
the  shed  ;  at  intervals  there  are  11  distribution  boxes  where 


Accrington  Electricity  Works 


Gas  Engine  Driven  Alternators  on  the  Left  and  Steam 
Plant  in  the  Distance. 


distributors,  also  in  pipes  under  the  floor,  branch  off  on  either 
side.  A  series  of  sub-distribution  boxes,  in  fact,  one  to  each 
four  loom  motors,  is  provided  in  each  of  the  side  distributors, 
the  motor  leads  passing  out  through  Zed  fuses  and  small 
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pipes  to  above  flfx)r  level.  Our  view  shows  a  corner  of  the 
shed  with  loom  motors  in  the  foreground  ;  the  ventilating 
ducts  in  the  roof  connect  to  an  electrically-driven  humidi- 
fying plant. 

The  installation  ought  to  be  an  object  lesson  to  local  mill 
owners,  as  we  believe  it  is  to  the  employes,  for  whom  ^fr. 
lligham  has  introduced  electrical  heating  and  water-boiUng 
apparatus. 

During  the  year  ending  March  31st  last,  the  Accrington 
electricity  department  sold  about  4,840,000  units,  of  which 


SOME    RESULTS    OF    OVER-PRODUCTION. 


[Ax  Essay  in  Political  Economy.] 


[COMirLTflCATED.] 


Plan  and  Elevation  op  the  McJnd  Gas  and  By-Pkoduct  Recovery  Plant  at  the 
AccBiNGTON  Corporation  Electricity  Works. 


3,084,000  were  sold  for  power  purposes,  showing  an  increase 
of  1,350,000  units  during  the  12  months,  and  the  indications 
are  that  this  year's  working  will  show  equally  favourable 
progress. 

I  n  conclusion,  we  are  indebted  to  Mr.  Harold  Gray,  for 
enabling  us  to  place  on  record  some  particulara  of  a  most 
interesting  municipal  development. 


The  Half-watt  Lamp  in  America. — According  to  the 

Electrical  World,  as  a  result  of  investigrations  made  in  the  research 
laboratory  of  the  General  Electric  Co.  at  Schenectady,  N.Y.,  for  the 
past  few  years,  there  has  been  produced  a  metallic-filament  lamp 
which  operates  at  the  low  specific  consumption  of  05  watt  per 
candle,  the  efliciency  being  about  twice  that  of  the  best  incan- 
descent lamps  heretofore  available.  The  new  lamp  contains  a 
specially  shaped  tungsten  filament,  and  is  filled  with  an  inert  gas, 
such  as  nitrogen,  at  a  pressure  of  about  an  atmosphere.  The  types 
which  it  is  expected  to  develop  first  are  adapted  to  comparatively 
high  current  consumption — 6  amperes — and  above.  The  new 
lamps  promise  to  be  of  particular  value  in  a  field  not  heretofore 
covered  by  incandescent  lamps,  and  should  greatly  broaden  the 
applications  in  which  they  can  be  used  advantageously,  particularly 
in  the  direction  of  very  large  candle-power  units. 


At  a  time  when  nearly  every  indnstry  in  the  country  ifl 
thriving,  when  orders  have  to  be  executed  abroad  because 
there  are  no  hands  free  to  do  the  work  at  home,  it  is  not 

unprofitable  to  consider  some 
of  the  aspecte  of  excessive 
production  from  the  point 
of  view  of  political  economy. 
"Take  no  thought  for  the 
morrow,"  is  a  precept  familiar 
to  us  all ;  but  like  many 
another  utterance  from  Holy 
Writ,  it  must  not-  be  too 
literally  interpreted. 

In  no  industry  is  the  study 
of  the  phenomena  of  over- 
production more  necessary 
than  in  that  with  which  this 
journal  is  primarily  concerned. 
Ours  is  an  industry  of  modern 
conception  and  rapid  growth. 
So  rapid  is  that  growth,  so 
fertile  the  mind  of  the  elec- 
trician in  devising  improve- 
ments, that  the  life  even  of 
the  most  modern  types  of 
machinery  is  by  no  means 
long.  We  do  not  mean  that 
modern  machinery  is  of 
necessity  soon  worn  out.  Say 
rather  that  it  rusts  out.  Being 
supplanted  and  superseded,  it 
is  of  necessity  consigned  to 
the  scrap-heap. 

It  is  to  the  scrap-heap  in 
its  larger  sense  that  he  who 
desires  to  consider  the  phe- 
nomena of  over  -  production 
should  turn.  His  investiga- 
tions will  prove  interesting. 
Jt  is  said  of  an  American 
who  was  invited  to  inspect 
a  large  engineering  works 
in  this  country,  that  his 
first  request  on  entering  the 
premises  was  "  Show  me  the 
scrap-heap."  And  he  found 
so  much  to  interest  him  at 
that  corner  of  the  premises, 
that  he  found  no  time  to 
extend  his  visit  to  any  other 
department  I 
That  over-production  is  a  normal  incident  in  nearly  every 
industry  was  early  recognised  by  the  political  economists. 
As  John  Stuart  Mill  wrote  in  his  "  P"inciples  of  Political 
Economy"  (Bk.  Ill,  Cap.  XIV,  Sec.  1),  "Dearth,  or 
scarcity  on  the  one  hand,  and  over-supply,  or,  in  mercantile 
language,  glut,  on  the  other,  are  incident  to  all  commodities. 
In  the  first  case,  the  commodity  affords  to  th"  producers  or 
sellers,  while  the  deficiency  lasts,  an  unusually  high  rate  of 
profit ;  in  the  second,  the  supply  being  in  excess  of  that  for 
which  a  demand  exists  at  such  a  value  as  will  afford  the 
ordinary  profit,  the  sellers  must  be  content  with  less,  and 
must,  in  extreme  cases,  submit  to  a  loss." 

The  phenomenon  of  over-production  is  so  well  recognised 
that  some  political  economists  have  recommended  the 
adoption  of  certain  remedies.  Thus,  Dr.  Chahners  has 
suggested  the  practice  of  a  moral  restraint  in  reference  to 
the  pursuit  of  gain  ;  while  Sismondi  deprecated  the  use  of 
machinery  and  the  various  inventions  which  increase  pro- 
ductive power.  These  two  savants  have  urged  that 
accumulation  of  capital  may  proceed  too  fast,  not  merely  for 
the  moral,  but  for  the  material  interests  of  those  who  pro- 
duce and  accumulate  ;  and  they  enjoin  the  rich  to  guard 
against  this  evil  by  an  ample  unproductive  consumption. 
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It  is  \vell  to  observe,  however,  that  John  Stuart  INFill 
book  a  very  cheerful  view  of  the  accumulation  of  capital. 
He  wrote  : '  "  Until  the  working  classes  have  reached  the 
point  of  satiety  there  will  be  no  want  of  demand  for  the 
produce  of  capital,  however  rapidly  it  may  accumulate  ; 
since,  if  there  is  nothing  else  for  it  to  do,  it  can  always  find 
employment  in  producing  the  necessaries  or  luxuries  of  the 
labouring  class.  And  when  they,  too,  have  no  further  desire 
for  necessaries  or  hixurios,  they  would  take  the  benefit  of 
any  further  increase  of  wages  by  diminishing  their  work  ;  so 
that  the  over-production  which  then  for  the  first  time  would 
be  possible  in  idea,  could  not  even  then  take  place  for  want 
of  labourers."  "  Thus,"  concludes  Mr.  Mill,  "  in  whatever 
manner  the  question  is  looked  at,  even  though  we  go  to  the 
extreme  verge  of  possibility  to  invent  a  supposition  favour- 
able to  it,  the  theory  of  general  over-production  implies  an 
absurdity. 

"  The  true  interpretation  of  the  modern,  or  present,  state 
of  industrial  economy,  is  that  there  is  hardly  any  amount 
of  business  which  may  not  be  done,  if  people  will  be  content 
to  do  it  on  small  profits  ....  but  even  those  who  comply 
with  the  necessities  of  their  time,  grumble  at  what  they 
comply  with  and  wish  that  there  were  less  capital,  or,  as  they 
express  it,  less  competition  in  order  that  there  might  be 
greater  profits." 

Your  modern  electrical  engineer,  who  is  concerned  with 
the  severely  practical  side  of  electrical  industry,  will 
scarcely  adopt  the  means  suggested  for  stopping  over-pro- 
duction. Let  him  abandon  labour-saving  machinery,  and 
he  will  be  in  a  welter  of  labour  troubles.  Let  the  rich  be 
enjoined  to  indulge  in  ample  unproductive  consumption  : 
bankruptcy  would  then  stare  the  electrical,  as  well  as  many 
other  industries  in  the  country,  fairly  in  the  face. 


CONTRACTS    OPEN. 


^Continued  from  page  258.) 

Doncaster. — The  Tramways  Committee  has  recommended 
the  purchase  of  200  tons  of  tramway  rails. 

Dablin. — August  2Gth.  Feed  pump,  cast-iron  tanks, 
pipe-work,  valves,  steam  separators,  boiler  house  shutters,  coal  grab 
and  steel  work,  for  the  Corporation.  See  "  Official  Notices " 
August  1st. 

August  26th.— Supply  of  AC.  meters,  single-phase  and  three- 
phase,  for  two  years,  for  the  Corporation.  See  "Official  Notices" 
to-day. 

E«:ypt, — October  31st.  Egyptian  Ministry  of  the  Interior. 
Machinery  and  plant  required  for  the  installation  of  electric  light 
in  the  town  of  Damanhour.   See  our  last  issue  for  particulars. 

FraDCe. — Pakis. — August  18th.  The  State  Railways 
Administration  (2e  division,  43,  Rue  de  Rome)  invites  tenders  for 
the  supply  of  electrical  material  for  the  traction  sub-station  at 
Porchefontaine,  in  two  lots. 

Germany. — September  22nd.  The  Hafenbauamt  at 
Bremen  is  inviting  tenders  for  the  supply  of  22  electrically  operated 
cranes  of  2^  tons  capacity  each. 

Halifax. — August  lOth.  200  tons  tram  rails,  for  the 
Corporation  Tramways  Committee.     Borough  Engineer, 

HnDgary. — Tenders  have  just  been  invited  by  the 
municipal  authorities  of  Gyoma  for  the  establishment  of  a  central 
station  in  the  town  for  electric  lighting  and  power  purposes. 

Hyde.  —  August  21st.  Corporation.  Electric  light 
fittings,  electric  ventilating  fans,  &c.,  for  the  Corporation  Baths 
extension.  Architect,  Mr.  J.  H.  Fletcher,  45,  Clarendon  PJace, 
Hyde.     Tenders  to  Mr.  Thomas  Brownson,  Town  Clerk. 

LondoD. —  General    Post   Office. —  September    1st. 

stores  Department.  (I)  Supply  of  Swedish,  Norwegian,  Finland 
or  Russian  red  fir  telegraph  poles  ;  (2)  creosotirg,  &c.,  telegraph 
poles.  Mr.  G.  Morgan,  Controller  of  Stores,  17-19,  Bedford  Street, 
W.C. 

L.C.C. — August  25th.  E'ectrical  installation,  320  lighting 
points,  for  Middle  Row  School,  Kensal  Road,  N.W.  See  "Official 
Notices"  August  8th. 

September  Ist. — Electrical  installation  (100  lighting  points),  for 
the  L.C.C,  at  Royal  Hill  Central  Elementary  School,  Greenwich, 
S.E.     bee  "  Official  Notices     to-day. 


Plymouth, — August  27th.  Steam  turbo-alternator,  con- 
denser, &c.,  for  the  Corporation,    See  "  Official  Notices"  July  25th. 

i?lalvern. — The  U.D.C.  has  decided  to  invite  tenders  for 

a  year's  supply  of  coal  to  the  electricity  works. 

Manchester. — August  18th.  Cables  for  the  Electricity 
Committee.  Mr.  F.  E.  Hughes,  Secretary,  Electricity  Department, 
Town  Hall. 

Rochdale. — August  27th.  The  Electricity  Department 
invites  tenders  for  steam  coal,  cartage  of  coal  and  removal  of  ashes, 
supply  and  erection  of  wet-air  filter,  and  circulating  water  screens. 
Specifications,  &c.,  from  Mr.  C.  C.  Atchison,  engineer  and  manager, 
Dane  Street,  Rochdale,  £1  Is. 

Servia.— August  23rd.  The  Servian  Post  and  Telegraph 
authorities  in  Belgrade  are  inviting  tenders  for  the  supply  of 
1(10  tons  of  iron  wire,  46  tons  of  siliceous  bronze  wire,  and  a  (quantity 
of  telephone  cable. 

Shanghai, — August  26th.  Two  5,000-kw.  steam  turbo- 
alternators,  complete  with  surface-condensing  plant ;  four  water- 
tube  boilers,  with  integral  superheaters,  mechanical  stokers, 
economisers,  etc.,  lor  the  Municipal  Council.  See  "  Official  Notices  " 
July  25th. 

South  Africa. — August  26th.  36,000  metal-filament 
lamps,  for  the  S.A.  Railways  Administration. 

Spain, — August  29th.  Tenders  are  being  invited  by  the 
municipal  authorities  of  Cuevas  de  San  Marcos  (Province  of  Malaga) 
for  the  concession  for  the  electric  lighting  of  the  town  during  a 
period  of  20  years. 

September  11th. — The  municipal  authorities  of  Castellon  de  la 
Piana  are  inviting  tenders  for  the  installation  of  a  generating 
station. 

Wakefield, — September  1st.  Water-tube  boiler,  super- 
heater, stoker,  steam  turbo-alternator,  condensing  plant,  h.  and  l.t. 
switchgear  for  the  Corporation.    See  "Official  Notices"  August  1st. 

Wimbledon. — September  1st.  One  1,500-k\v.  turbine 
alternator,  condensing  plant,  auxiliaries,  and  20-ton  crane,  for  the 
Corporation.     See  "  Official  Notices  "  August  8th. 

York. — August  25th.  Coal  for  a  year  from  September 
30th,  for  the  Corporation  electricity  works  (about  10,000  tons, 
either  unscreened  beans,  pea  slack,  rough  slack  or  small  peas). 
Mr.  J.  W.  Hame,  engineer  and  manager,  Clifford  Street. 


CLOSED. 

AthertoD. — The  U.D.C.  has  accepted  the  tender  of  the 
Callender's  Cable  and  Construction  Co.  for  extra-high-tension 
cables. 

Australia. — The  placing  of  the  following  contracts  is 

announced   by   the   AusfroUan   Minivg    Standard    and    Electrical 
.Record-. — 

West  Australia,  Railways  Department— 

W.E.  magnetos,  induction  coils,  &c.,  Unbehaun  &  Johnstone. 
Melbourne  Harbour  Trust  Commissioners — 

E.L.  installation  for  dredging  and    transport  service,  £51?,   Clayton, 
Joel  &  Co. 
N.8.W.  Public  Works  Department,  Harbour  Works- 
Three  82K.V  A.  motors  for  Newcastle  workshops,  .€1,050,  Australian 
General  Electric  Co. 

Victorian  Bail  ways — 

30-KW.  A.c.  transformers,  £61,  Australian  G.E.  Co. 
P.M. G.,  Western  Australia — 

Three  miles  paper-insulated  lead-covered  telephone  cable,  £214  per 

mile,  W.  T.  Henley's  Telegraph  Works  Co. 
Distributing  boxes  (330),  17s.  3d.  and  19s.  6d.  each,  James  &  Co.,  Ltd, 

(330),  148.  lOd.  and  29s.  8d.  each,  G.  Stirzacker. 
"  Hargis  "  cable-.jointing  boxes,  G.  Kent,  Ltd. 
City  of  Melbourne- 
Reactance  coils  for  4,400--Kw.  turbines,  €963,  c  i.t.  Melbourne,  Siemens 
Bros.  Dynamo  Works,  Ltd. 

Municipal  Council  of  Sydney— 

Rubber-insulated  cable,  £551,  with  an  allowance  of  0"175  per  cent..in 
the  price  up  f  r  down  for  every  €1  per  ton  rise  or  fall  in  thn  market 
price  of  copper,  and  1'05  per  cent,  in  the  price  for  every  Id.  per  lb. 
rise  or  fall  in  the  market  price  of  rubber  between  July  23rd  and 
the  date  of  receipt  of  notification  of  the  acceptance  of  the  tender, 
Noyes  Bros, 

Belgium. — The  Belgian  military  authorities  in  Liege 
recently  invited  tenders  for  the  supply  and  laying  of  a  series  of 
electricity  mains  at  12  forts  in  the  Liege  district  and  nine  in  the 
Namur  area.  Three  firms  tendered  for  the  order,  the  lowest 
offpr  being  that  of  Messrs.  Dehouese  &  Co.,  of  Saint-Josse-ten- 
Noode.  A  contract  for  42  dynamos  and  21  switchboards  for  the 
forts  in  the  Meuse  district  fell  to  La  Societe  Beige  d'Appareillage 
Electiique  Goerdy,  of  Mons,  and  one  for  37  electric  motors  to  La 
Societe  Electrique  la  Campine,  of  Brussels. 

One  French  and  four  German  concerns  submitted  tenders  last 
week  to  the  lielgian  Post  and  Telegraph  authorities  in  Bruseels  for 
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the  Hupply  of  two  telephone  cables  between  the  Bf  Igian  capital  and 
Antwerp,  the  loweat  offer  beinp  that  of  the  Rheydt  Kabelwerk 
GesellHchaft,  of  Rheydt,  VVeetphalia.  The  same  concern  alao  Bent 
in  the  lowest  tender  for  two  telephone  cables  between  Ans  and 
Verviere. 

Itlackburii. — The  T.C.,  on  August  7th,  ordered  its  seal 
to  be  affixed  to  a  contract  between  the  Electric  Construction  Co., 
Ltd.,  and  the  Corporation,  for  the  supply  of  electric  motors  for  the 
electricity  department. 

Cape  Colony. — WKfjiTNarox,    Capp:    PRoviNfi;. — The 

Municipal  Council  held  on  July  ir)th  considered  the  report  of  the 
consulting  engineer  (Mr.  Chas.  G.  Trevett)  on  the  tenders  received 
for  the  electric  lighting:  scheme.  The  tender  of  the  British 
General  Electric  Co.,  Ltd.,  for  the  complete  installation,  was 
accepted,  subject  to  the  approval  of  the  Administrator.  The 
amount  of  the  tender,  which  includes  the  erection  of  Hornsby 
suction  gas  plant,  is  £7,48)),  exclusive  of  buildings. 

Stellenbosch,  Cape  Province. — The  tender  of  the  A.E  G.  Co., 
Ltd.,  of  Johannesburg,  for  the  electric  lighting  scheme,  has  been 
accepted  by  the  Municipal  Council. 

Fleetwood. — Mr.  Tl.  Banon  has  secured  the  contract  for 
the  new  installation  and  re-wiring  at  the  extensive  works  of  the 
Fleetwood  Fish  Meal  Co.  on  Wyre  Dock. 

France. — Paris. — July  31st.  Cheminsde  Fer  de  I'Etat. 
The  following  tenders  were  submitted  for  the  supply  of  vulcanised 
india-rubber  articles  : — Colonial  Rubber  Co.,  76,954'25  fr. ;  Hutchin- 
son, 78,618  fr. ;  Kalker,  98,27r.'>0  f r.  ;  Manufacture  Parisienne  du 
Caoutchouc,  71,829  fr. ;  Casassa,  (■>4,23r)'10  fr.  ;  India-Rubber  and 
Gutta-Percha  Co.,  9.5,939"9(>  fr.  ;  Socicte  Industrielle des Telephones, 
71,91019  fr.  ;  Torilhon,  6G,718'()0  fr,  ;  and  Frangois  et  Cie.  (suc- 
cessful), 61,500-25  fr. 

Germany. — Messrs.  De  Fries  &  Co.,  of  Dusseldorf,  have 
secured  a  contract  from  the  Prussian  State  Railway  authorities  at 
Munster,  Westphalia,  for  the  supply  and  erection  of  four  electrically- 
operated  5-ton  cranes. 

Glasgow. — The  Electricity  Committee  recommended 
acceptance  of  the  offer  of  the  British  Thomson-Houston  Com- 
pany (£476),  for  h.t.  gear  to  be  erected  at  Partick  Electricity 
Station. 

The  offer  by  the  Midland  Electric  Wire  Co.,  Ltd.,  for  D.C.C.  wire 
has  been  accepted  by  the  Tramways  Committee. 

Hereford. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Reyrolle  &  Co.  for  three  starting  switches  for  the  electric  pumps  at 
the  waterworks,  at  £76. 

Italy. — The  India-Rubber,  Gutta-Percha  and  Telegraph 
Works,  Ltd.,  of  Silvertown,  E.,  have  secured  a  contract  from  the 
Italian  telegraph  authorities  in  Rome  for  the  supply  of  1,300  m, 
of  submarine  13  conductor  cable. 

Llandudno. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Thomas  Parry  &  Co.,  of  Mold,  for  5,000  tons  of  slack  coal 
for  the  electricity  works,  at  lOs.  lOd.  per  ton. 

London. — For  installing  the  electric  light  at  the  Convent 
of  Marie  Auxiliatrice,  26,  Bow  Road,  the  tender  of  Mr.  W,  Morgan, 
Leytonstone,  has  been  accepted. 

Lono:hborouo:h. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Clarke,  Chapman  &  Co.,  at  £1,774,  for  boiler  and  super- 
heater at  the  generating  station. 

Manchester.'— The  Education  Committee  has  accepted 
the  tender  of  Messrs.  W.  P.  Theermann  &  Co.,  Ltd.,  for  electric 
lighting  installation  at  Grange  Street  Municipal  School. 

The  Corporation  Electricity  Committee  has  accepted  the  tenders 
of  the  B  I.  \  H.  Cables,  Ltd.,  and  W.  T.  Glover  ^'c  Co.,  Ltd.,  for 
rubber  and  aerial  cable  respectively. 

The  Corporation  Tramways  Committee  has  accepted  tenders 
from  the  following : — 

Tramcftr  ti'ucks.— Brush  Electrical  and  Engineering  Co.,  Ltd. 
Tramcar  wheel  centres.— Edsjar  Allen  &  Co.,  Ltd. 
Block  tin.— Stedman,  Crowther,  Ltd. 

The  Electricity  Committee  has  accepted  the  tenders  of  Messrs. 
Johnson  &  Phillips,  Ltd.,  and  the  Electrical  Engineering  and  Equip- 
ment Co.,  Ltd.,  for  paper  cable.  The  following  tenders  for  the 
supply  of  stores  required  during  the  ensuing  12  months  have  also 
been  accepted  : — 

Asbestos  goods.— Witty  &  Wyatt,  Ltd. 

Canvas  or  Hessian. — L.  Andrew  &  Co. 

Commercial  hydro-acid.— .Josejih  Brooks  &  Co.,  Ltd. 

Sulphuric  acid.— H.  N.  Morris  &  Co.,  Ltd.  «, 

Boiler  tubes  (land  type).^— Babcock  &  Wilcox,  Ltd. 

„         „      (marine  tyiie).^-British  Mannesmann  Tube  Co.,  Ltd. 
Brass  and  copper  work.^ — Till  &  Whitehead,  Ltd. 
Buxton  lime, — Buxton  Lime  Firms  Co.,  Ltd. 
Service  cables.— Rubber  insulated  :  Henley's  Telegraph  Works  Co,,  Ltd. 

Lead-covered  paper.-— Union  Cable  Co.,  Ltd. 
Carbons.— Sloan  Electrical  Co.,  Ltd, 
~  Cement. — Warrington  Blatc  Co.,  Ltd. 
Cotton  waste  and  raps. — W.  C.  Jones,  Ltd, 
Dynamo  Brushes. — George  Christie,  Ltd. 
Carbon  brushes,— Le  Carbone  and  the  Morgan  CiuoibleCo,,  Ltd. 


Earthenware  bridge*.- Donltcn  A  Co.,  Ltd. 

„  pipes,  Ac. — etr(.t<  :h»rK  :  Ithervood  Bro«.,  Lt^l. 

Pipr-  I>oulton  A  Co.,  Ltd, 

Firebrickgand  clay.— Olonboii-  'day  Co.,  Lid. 

Gr""'- --  ■-  -  "•  •    ••■  '  ■   "■  A. 

Ill  Oeorg«  Maclellan  A  Co.;  North 

:        *v  *  Co.,  Ltd. 

InstilatorB.— Doiilujn  .v  Co.,  Ltd.;  nluan  Electrical  Co.,  Ltd. ;  Ballerfl.Ltd. 

Iron  and  steel.— iHall  \  Picklec. 

Leather  belting.  — I'cter  Haworth  i  Co.,  Ltd, 

Manhole  Un'/H  ari'l  'Ovith. — J.  CiinlJfTe  A  Co. 

Metal  polihh'.— Match'        "•   '  I'oluihCo.,  Ltd. 

Enxini;  j):iste.-<J.  Ma'  o. 

Pitch  and  pitch  oil.— Hii .   Holdf^n,  f.td. 

Hecorrler  paper — EIco  Kc'^ri     .  !  .. 

Kubher  tape.— Jae.  North,  H  u  i  -  r:  ,  ;  W.  T.  Henle;'*  Telegnph  Work* 
Co.,  1  -td. ;  Geo.  Hattersloy  \  Son»,  Lul. ;  Chas.  Macintofth  A  Co.,  Ltd. ; 
L.  Andrews*  Co.  ;  I. Ft.,  G.P.  *  Tfclepraph  Work-  (  o.,  Ltd. 

Stcarn  and  gas  (ittiues.— .Jol      P.         "      '      ,  '  ' ' 

Wirini,' cables.— British  Th 

Electrical  acct-ssories. — Br.;. -..,.i  Co.,  Ltd. ;  Rloan  Elec- 
trical Co.,  Ltd.  ;  General  Electnc  Co.,  Ltd. 

Creosote  and  common  tar. — Hardman  «  Holden,  Ltd. 

Paints,  Ac- J.  K.  Williams  &  Co. 

Crucibles.— Morgan  Crucible  Co, 

Anti-sulphuric  enamels.— Griflfiths  Bros.  4  Co. 

Nickel-chrome  wire  and  strip.— Wipgins  4  Sons. 

Tinned  steel  and  armature  wire. — W.  N,  Brnnton  4  Son. 

D.C.C.  silk-covered  and  Eureka  wires.— London  Electric  Wire  Co.  ard 
Smith's,  Ltd. 

Enamelled  wire.— Connolly  Bros.,  Ltd. 

Box  compounds  and  Bittite  tape.— Catlendet'fl  Cable  and  Construction  Co., 
Ltd. 

Blackley  tape.— Connolly  Bros.,  Ltd. 

Pipe  compound.— W.  H.  Mitchell  4  Co.,  Ltd, 

Wood  troughing  and  covers.- Alex.  Bruce  4  Co. 

Tubing  and  accessories.— Brotherton  Tubes  &  Condaito,  Ltd. 

Tubing. — Eureka  Conduits  and  Fittings  Co. 

Dry  cells.— A.  H.  Hunt ;  General  Klectric  Co.,  Ltd. 

Soldering  paste. — W.  P.  Burnley  4  Co. 

Varnish. — Pinchin,  Johnson  &  Co.,  Ltd. 

Evertite  jointing.— R.  L.  Boss  4  Co.,  Ltd. 

Meter  Contracts. — The  following  contracts  have  been 
secured  by  the  Electrical  Co.,  Ltd. : — 

Burnley  Corporation.— Seventy  type  St  tramcar  watt-hour  meters,  mounted 

on  special  spring  frame  to  take  up  the  vibration. 
Hammersmith  Borough  Council. — Hour  meters  for  I'J  months, 
Falkirk  Borough  Council.— Polyphase  meters,  with  and  without  maximum* 

demand  indicators,  for  12  months. 

Newport  (Mon.). — The  T.C.  has  accepted  the  tender  of 
Mr.  R.  W.  Moor  for  the  erection  of  an  extra-high-tension  switch 
house  and  motor  house,  at  £599  ;  and  that  of  Mr.  Bertram  Thomas 
for  additional  extra-high-tension  switchgear,  at  £168. 

Rotherhani. — Messrs.  Chamberlain  &  Hookhara,  Ltd., 
have  received  the  jjontract  for  meters  of  10  amperes  capacity  and 
upwards. 

St.  Marychnreh. — For  installing  the  electric  light  at  the 
Parish  Church,  the  tender  of  Messrs.  Drury  &  ChafiFe  has  been 
accepted.    The  cost  will  be  over  £150. 

Sheffield, — The  City  Council  has  accepted  the  following 

tenders  : — 

Vickcrs,  Ltd.— 125  tramcar  tires. 

Brush    Electrical     Engineering    Co.,   Ltd.— 25   double-deck    top-covered 

extended-canopy  cars,  £610  per  car  (plus  5  per  cent,  for  contingencies). 
Lea  Recorder  Co.,' Ltd.— One   combined  indicating  and   recording  water 

meter,  including  steel  notch  tank  and  lloat  chamber.  i"ll8. 
Longbottom  &  Co.— Annual  supply  of  coal  to  the  generating  stations,  9s.  11 

per  ton, 

Stockport. — The  Tramways  Committee  has  accepted  the 

following  : — 

Welding  Hazel  Grove  tramway  track.— Tudor  Accumulator  Co.,  Ltd, 

24  semi-elliptic  steel  spriuKS  (eight  laps).— Smith   Bros.  \   Hill,    98.    6d. 

each. 
Three  pressed-steel  gear  cases. — Watlington  &  Co.,  £2  ITs.  6d.  each. 
Set  of  spare  wheels  for  trackless  trolley  vehicles.— Atlas  Resilient  Road 

Wheel  Co.,  Ltd.,  ££0  10s. 

The  Corporation  Electricity  Committee  has  accepted  the  following 
tenders  • — 

15  tons  of  copper  to  be  made  into  cable  during  two  years.— W.  T.  Glover 

and  Co.,  Ltd, 
Circulating  pipes  for  turbo-condenser.— Engineering  Supply  Co.,  f  65. 
Twin  strainer  for  removing  foreign  matt"  ■  from  water  supply. — Royle's 

(Irlam),  f  75,  less  5  per  cent. 
Grease-eliminating  and  water-softening  plant.— Messrs.  Bell  Bros.,  £260. 

Walsall. — The  following  tenders  have  been  accepted  by 
the  T.C.  :— 

Callende--'s  Cable  and  Construction  Co.,  Ltd.— Laying  a.c.  mains  from  Bath 

Street  to  Sandwell  Street,  £17^. 
H.  Gougii  *  Son. — Foundation  work  for  new  boiler  house  and  economisei 

house. 
W,  8.  Laycock,  Ltd.— Rollers  and  blinds  for  cars  now  being  fitted  with 

vestibules,  £72. 

WarrinSfton. — The  offer  of  the  ^lonovel  Governor  Co.  to 
install  a  12-in.  Chorlton  Whitehead  governor  to  the  300-KW. 
Westinghouse  turbine,  at  a  cost  of  £41,  has  been  accepted  by  the 
Council,  which,  however,  reserves  the  right  to  reject  the  apparatus 
during  the  first  month's  use. 

AVijfan. — The  E.L.  Committee  has  accepted  the  following 

tenders  for  fuel  for  the  electricity  works  for  12  months : — 

Pearson  >S  Knowles.— 3,5C0  tons. 
Ackers,  Whitley  4  Co.— 1,000  tons, 
William  Reay  «  Co.— 1,000  tons. 
Wigau  Coal  and  Iron  Co.— 4,000  tons, 
F.  E.  Moss.- 2.000  tons. 
Worsley  Mesnes  Colliery  Co.— 600  tons. 
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NOTES. 
Foreig:ii  Trade  in  July. — Tbe  official  trade  returns  for 

last  month  show  advances  of  59  per  cent,  in  imports,  \2  S  per  cent. 
in  exports,  and  17  7  per  cent,  in  re-exports,  as  compared  with  the 
corrfspondingr  month  of  1912,  the  increases  being  £3,487,253, 
£5,177,818.  and  £l,217,67i  respectively.  In  the  exports  section 
the  higher  prices  of  coal  and  cotton  are  responsible  for  a  large 
proportion  of  the  advance.  The  following  figures  relate  to  the 
electrical  and  machinery  trade  :  — 

Imports. 


Electrical     goods      Month         Increase 


and   apparatus, 
excluding  ma- 
chinery and  in- 
sulated wire    ... 
Machinery 


of 
July. 


or 
decrease. 


Seren 

months, 

1913. 


Increase 

or 
decrease. 


£122,688   +   26,029 
£633,944  +   80,133 


£868,817  + 
£4,391,682  + 


£50,337 
£410,496 


Exports. 

Electrical  goods 
and  apparatus, 
excluding  ma- 
chinery and  in- 
sulated wire    ...      £509,083   +215,670     £3,l!il.894   +     £832,148 

Machinery  ...  £3,131,686   +373,181   £21,556,229   +£3,108,538 

Municipal  Wa«*es  at  Nelson.— Nelson  Electricity  Com- 
mittee have  considered  applications  from  the  Municipal  Employes' 
Association  respecting  several  classes  of  men.  It  was  resolved  (1) 
that  the  commencing  wages  of  firemen  be  increased  from  25s.  to  27s. 
per  week  ;  (2)  that  the  minimum  and  maximum  wages  of  charge 
engineers  be  increased  from  28s.  to  30s.  and  35s.  to  37s.  6d.  per  week 
respectively.  It  was  resolved  that  10  minutes  per  shift  be  allowed 
to  drivers  and  conductors  for  coming  on  and  going  off  duty. 

A  Model  Gas-Engine  Plant  in  Japan.— In  the  article 

on  the  above  which  appeared  on  p.  141,  the  Power  Gas  Corpora- 
tion, Ltd.,  point  out  tbat  fig.  1  shows  diagrammaticalJy  an  atmo- 
spherically-cooled plant,  whereas  the  Kawasaki  producer  plant,  which 
is  described  (and  illustrated  in  fig.  2)  is  of  the  Mend  pressure 
type,  and  utilises  water  cooling — a  point  which  was  plainly  stated 
in  the  article. 

The  Private  Installation.— The  last  sentence  in  the 

first  paragraph  of  the  above  article  on  page  207  of  our  last  issue 
was  incomplete,  the  following  words  being  accidentally  omitted 
after  the  word  "  premises  " — "  may  want  to  supply  his  neighbour. 
Can  he  do  so  ? " 

Engineers    and   National   Agreement.— The   Times 

states  that  the  working  agreement  between  employers  and  workers 
in  the  engineering  industry  throughout  the  United  Kingdom  is 
threatened  as  the  result  of  a  decision  by  the  Executive  Council  of 
the  Amalgamated  Society  of  Engineers.  A  circular  was  issued  to 
the  branches  on  11th  inst.,  asktog  the  men  to  vote  for  and  against 
ending  the  agreement,  and  also  for  and  against  continuing  the 
premium  bonus  system.  "  It  is  regarded  as  a  foregone  conclusion 
that  the  ballot  will  go  aerainst  both  the  agreement  and  the 
premium  bonus  system,  and  in  that  case  the  executive  say  they  will 
serve  the  necessary  three  months'  notice  on  the  employers  without 
delay." 

Parliamentary. — Vaeious   Bills. — In    the  House  of 

Lords  on  August  6th  the  Metropolitan  Electric  Tramways  (Railless 
Traction)  Bill  passed  its  third  reading,  and  in  the  House  of  Com- 
mons, on  Tuesday,  the  City  and  South  London  Railway  Bill  was  read 
a  third  time. 

Calcium  Cyanamide    Statistics.— While  the  world's 

production  of  cyanamide  of  calcium  in  1910  totalled  110,000  tone, 
and  in  1912  153  000  tons,  on  Jue3  Ist  of  the  current  year  it  had 
risen  to  260,000  tons.  The  increase  is  due  principally  to  two  new 
producers  in  Sweden  (12,000  and  15,000  tons)  ;  and  one  American 
(24,000  tons) ;  also  to  increased  outputs  from  existing  German 
(30,000  tons),  Norwegian  (28,000  tons),  and  Swiss  works  (4,000 
tons). — Cliemiker  2eitung. 

Fatalities. — An  inquest  was  held  last  week  into  the 
death  of  a  child  aged  five  years,  who  was  found  dead  across  the 
live  rail  of  the  North-Eastern  Railway  at  Percy  Main.  The  father 
complained  that  the  line  was  not  properly  fenced,  but  it  was  stated 
that  the  child  would  have  to  climb  two  walls  in  order  to  get  on  to 
the  line. 

At  an  inquest  held  into  the  death  of  Tom  Roxborough  (34), 
steam  motor-lorry  driver,  in  the  employ  of  Messrs.  W.  &  R.  K.  Lee, 
doublers  and  spinners.  Sowerby  Bridge  (see  Electrical  Review, 
August  1st,  page  186),  the  jury  brought  in  a  verdict  of  "Accidental 
death  caused  by  electric  shock."  Roxbonugh  was  engaged  repair- 
ing a  steam  motor-lorry,  and  he  was  found  on  his  knees  on  the  foot- 
plate between  the  boiler  and  the  coal  bunker,  with  his  head  thrown 
backwards  and  his  hands  hanging  down.  He  was  groaning,  and 
behind  his  ears  and  neck  the  skin  was  blue.  An  electric  lamp  wire 
was  resting  on  his  left  shoulder.  The  foreman  mechanic,  in  giving 
evidence,  eaid  that  he  resorted  to  artificial  respiration  for  a  quarter 
of  an  hour,  when  two  doctors  arrived  on  the  scene.  Afterwards  he 
found  the  electric  lamp  produced,  detached  from  the  broken  wire, 
on  the  lorry.  The  conclusion  he  came  to  was  that  by  treading  on 
a  wire  he  pulled  it  out  of  the  lamp,  and  the  live  wire  then  touched 


his  sleeve  or  his  arm,  and  he  received  an  electric  shock.  Deceased 
had  been  shovelling  small  coal  dust  from  underneath  the  footplate, 
the  board  covering  winch  having  been  removed  immediately  before 
the  accident  happened.  From  what  witness  had  heard,  deceased 
had  asked  for  the  lamp  he  was  using,  and  it  had  been  lent  to  him. 
The  wire  was  insulated,  and  the  voltage  was  230, 

On  Wednesday  an  inquest  was  held  at  Manchester  into  the  death 
of  Henry  Hill  (25),  Peacock  Street,  Gorton,  an  electric  wireman 
employed  by  Messrs.  Beyer,  Pdacock  &  Co.,  Gorton.  The  evidence 
was  to  tbe  effect  that  on  Monday  the  deceased  was  working  on  a 
ladder,  which  was  propped  against  a  beam  carrying  live  cables. 
He  was  seen  to  fall,  and  his  head  struck  an  iron  block  at  the  foot 
of  the  ladder.  He  died  in  the  infirmary,  and  his  left  hand  was 
burnt  in  such  a  way  as  to  suggest  that  he  had  had  an  electric 
shock.  A  foreman  in  the  electricity  department  of  the  works  said 
the  cables  were  about  8  in.  above  Hill's  head  as  he  was  at  work  on 
the  ladder,  and  he  would  have  no  need  to  touch  them.  Even  if  he 
had  touched  them,  witness  did  not  think  he  would  have  received 
a  shock,  as  the  cables  were  thickly  coated  with  oxide.  Witness 
had  tried  the  cables  and  had  not  received  a  shock.  Dr.  Buck,  of 
the  Infirmary,  said  the  cause  of  death  was  a  fracture  of  the  skull. 
The  left  hand  was  shrivelled  as  though  a  strong  electric  shock  had 
been  received.  He  knew  of  nothing  which  would  cause  such  an 
injury,  except  a  shock.  The  Coroner  said  he  did  not  see  how  they 
could  get  away  from  the  fact  that  Hill  touched  the  cable  and 
received  a  shock.  It  might  be  another  case  of  familiarity  breeding 
contempt.  There  was  nothing  to  suggest  that  there  was  any  fault 
to  be  found  with  the  installation.  A  verdict  of  "  Accidental 
Death  "  was  returned. 

The  Times  states  that  Indian  papers  just  received  report 
the  death  of  Mr.  A.  Kinghor;n,  manager  of  the  Burma  Develop- 
ment Syndicate,  Ltd.  *'  On  receiving  information  that  the 
main  transmission  wire  had  broken  between  Victoria  Point 
and  Maliwun  he  went  to  the  spot  with  his  electrician  and  a  coolie. 
Finding  a  wire  lying  across  the  path  Mr.  Kinghorn  pushed  it  to  one 
side  with  his  umbrella  and  kicked  it  with  his  wet  boots.  Death 
was  instantaneous." 

How   Germany  Secures  Trade. — In  connection  with 

the  pending  renewal  of  the  Treaty  of  Commerce  between  Russia 
and  Germany,  the  German  Minister  of  Commerce  has  circularised  a 
number  of  Chambers  of  Commerce  with  the  inquiry  as  to  how 
Germany  has  won  its  present  prominent  position  in  the  Russian 
market.  One  Chamber  only — that  of  Moscow — has  made  reply  as 
follows  : — "During  the  last  10  years  the  number  of  German  com- 
mercial travellers  in  ironware  and  kindred  products  has  remark- 
ably increased,  and  more  especially  in  the  branches  of  machinery, 
electrical  material  and  patented  articles.  The  German  traveller 
possesses  a  fundamental  knowledge  of  the  goods  which  he  offers  ; 
he  knows  every  detail  of  its  production,  and  to  which  qualities  he 
must  draw  attention,  and  those  which  most  interest  the  purchaser. 
He  is  always  well  informed  as  to  the  current  prices  and  the  stocks 
at  the  moment  on  the  market.  ...  To  increase  sales,  German  firms 
make  liberal  and  frequent  dispatches  of  samples  gratis,  and  beg 
the  receiver  to  give  the  goods  a  trial  and  make  report.  Then  fol- 
lows a  traveller.  German  firms  are  prompt  in  the  execution  of 
orders,  and  take  the  greatest  care  with  the  details  of  packing. 
Many  German  firms  have  appointed  agents  in  Russia,  or  opened 
branch  houses,  in  order  to  get  into  closer  touch  with  the  market.  .  .  ." 
This  laudatory  epistle,  which  seems  to  show  that  German  firms  ani 
their  representatives  come  very  near  perfection  in  their  business 
arrangements,  explains  the  preponderating  position  which  the 
German  Empire  now  occupies  in  Russian  trade  ;  it  also  implies  that 
other  competitors  in  the  Russian  market,  including  ourselves,  are 
mire  or  less  deficient  in  those  qualities  which  have  conduced  to  the 
German  success. 

Determining:  the  True  Temperature  of  Incan- 
descent Lamp  Filaments.— The  great  differences  in  the  energy 
consumption  of  different  types  of  lamp  have  been  partly  accounted 
for  by  the  influence  of  increased  temperatures  or  differences  in 
selectivity.  Coblentz  has  even  established  some  laws  supposed  to 
govern  the  selective  emission  of  tantalum,  osmium  and  tungsten, 
which,  however,  eventually  proved  incorrect. 

In  a  paper  read  at  a  recent  meeting  of  the  German  Society  of 
Illuminating  Engineers,  Dr.  Lummer  discussed  the  question  how 
the  true  temperature  of  the  luminous  substances  used  in  our 
sources  of  light  could  be  ascertained.  What  temperature  will  be 
assumed  by  a  body  into  which  a  given  number  of  joules  is  thrown  .' 
The  energy  abdorbed  is  given  out  by  conduction  and  radiation. 
If  conduction  be  eliminated,  only  the  laws  of  radiation  ought  to 
b3  known.  For  one  kind  of  body,  viz.,  for  what  is  called  the 
black  body,  the  law  of  radiation  is  actually  known,  the  whole 
energy  of  radiation  being  proportional  to  the  fourth  power  of 
absolute  temperature.  The  number  of  joules  being  known  and  the 
surface  being  calculated  from  the  thickness  and  length  of  the 
body,  there  only  remains  a  constant  to  be  determined  for  each 
substance  in  order  to  have  all  the  data  for  calculating  the  tempera- 
ture. It  is  true  that  the  laws  of  black  radiation  do  not  apply  to 
carbon.  For  one  substance,  viz.,  platinum,  the  law  of  radiation 
is  known,  the  Joule  heat  being  equal  to  a  constant  multiplied  by 
the  surface  and  the  fifth  power  of  temperature,  which  allows  the 
temperature  of  platiiMjm  filament-lamps  to  be  calculated.  On  the 
other  hand,  the  same  temperatures  can  be  ascertained  by  actual 
observation  from  the  radiation  of  platinum.  In  fact  Kurlbaum's 
electrically-heated  platinum  box  allows  these  temperatures  to  be 
nipasured  most  accurately.  If  the  same  platinum  box  be  coated 
with  the  metal  of  each  lamp  to  be  examined,  the  filament  tempera- 
tures of  all  substances  used  in  actual  practice  could  be  ascertained. 
Experiments  of  this  kind  would  allow  the  causes  of  existing  differ- 
ences in  the  eflBciency  of  lamps  to  be  ascertained. 


V!. 
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strike. — A  strike  of  raouMers  is  in  progress  at  Sheffield. 
Masters  and  men  were  to  meet  on  Wednesday.  The  former  had 
issued  BummonHea  OKiinst  the  strikers  for  leaving  work  without 
giving  notice.  The  men  would  not  rtsuine  woik  unlil  thef-e  sum- 
monses were  withdrawn,  and  to  this  demand  the  employers  declined 
to  accede. 

Accident. — An  accident  occurred  in  part  of  tlie  conduit 
warehouse  of  Messrs.  Accles  &  Pollock,  Ltd.,  at  their  works  at 
Oldbury.  Shortly  after  work  was  resumed  after  the  holidays  on 
Thursday,  last  week,  while  stocktaking  was  proceeding,  the  racks 
suddenly  gave  way,  with  the  result  that  two  of  the  men  were 
imprisoned  beneath  a  mass  of  70  tons  of  tubes.  For  a  couple  of 
hours  every  available  employe;  worked  with  a  will  until  the  men 
were  released  little  the  worse  for  their  experience.  Their  miraculous 
efcape  was  due  to  the  tubes  having  formed  an  arch  over  them. 
Naturally,  the  greatest  care  had  to  be  taken  in  removing  the  tubes. 

Annual  Outin»:s. — On  Saturday,  August  2nd,  over 
300  of  Messrs.  A.  Reyrolle  &  Co.'s  employes  travelled  by  special 
train  to  Edinburgh,  where  a  most  enjcjable  day  was  spent  in 
general  sight  seeing,  the  section  of  the  National  Museum  allotted 
to  working  models  proving  an  irresistible  attraction  to  many 
members.  Tea  was  served  at  the  Edinburgh  Cafe  Co.'s  premises, 
where  speeches  were  made  by  various  members  of  the  staff,  in 
which  the  rapid  expansion  of  the  firm  was  the  main  theme. 

The  staff  of  the  Faradny  Electrical  Co.,  Ltd.,  of  Wandsworth, 
went  for  their  annual  outing  on  Saturday,  August  i'th.  The  com- 
pany journeyed  by  train  to  Eastbourne,  and  after  a  morning 
ramble  to  Keachy  Head  and  Lighthouse,  dinner  was  strv.  d  at 
Randolph  House,  on  the  Royal  Parade.  The  weather  was  favour- 
able, and  a  good  time  was  spent. 

Inquiry. — Makers  of  the  "  Gibbs "  electric  fan  are 
asked  for. 

Association   of  Electrical   (Station)    Engineers. — 

A  general  meeting  was  held  last  week  at  the  Y.M.C.A.,  Xewcastle- 
on-Tyne  (Mr.  J.  W.  Lanham,  chairman).  The  general  policy  of  the 
Association  was  well  discussed,  severe  criticism  being  passed 
upon  the  "  wait  and  see  "  community  in  this  district,  who  it  was 
stated  'would  join  the  Association  after  all  the  uphill  work  had  betn 
done.  It  was  proposed  to  hold  a  social  and  musical  evening  during 
the  coming  month,  particulars  of  which  will  be  duly  announced. 
During  last  month  meetings  have  been  held  at  Grimhby  and  Man- 
chester to  receive  the  delegate's  report  of  the  conference.  Mr. 
P.  B.  Roberts,  of  the  Grimsby  Branch,  has  promised  to  read  a  paper 
at  the  next  meeting,  September  11th,  entitled  "Running  a  Steam 
Turbine." 

The  information  bureau  of  the  Association,  though  not  yet  in 
proper  working  order,  has  been  able  to  warn  members  ofE  a 
number  of  stations  where  conditions  were  very  bad,  and  in  a 
few  cases  the  undertakings  concerned  have  had  to  increase  the 
salaries  offered  for  vacant  positions,  and  shorten  the  number  of 
working  hours,  before  they  could  obtain  men.  Successful  efforts 
have  also  been  made  to  find  better  paid  positions  for  a  number  of 
"  153.  and  20s.,  shift  engineers,"  and,  in  some  cases,  with  over  100 
per  cent,  increase  in  salary,  and  some  of  the  undertakings  which  are 
notoriously  "  bad  payers  "  have  lately  slightly  increased  the  salaries 
offered  (as  per  recent  advertisements),  owing  to  the  difficulty 
in  obtaining  and  retaining  engineers  to  run  their  stations. 

Continued  efforts  are  to  be  made  on  these  lines,  and  it  is  hoped 
to  obtain  the  co-operation  of  those  engineers  who  are  at  present  in 
receipt  of  fair  salaries,  and  to  whom  it  must  be  pointed  out  that 
before  they  can  improve  their  own  conditions  they  must  organise 
themselves,  and  in  the  first  place  raise  the  status  of  the  profession 
generally  by  assisting  their  underpaid  colleagues  throughout  the 
country  to  better  conditions.  Without  this  effort  the  status  must 
decline  and  with  it  of  course  the  salaries  paid. 

The  Electrical  Plant  at  the  Cockerill  Steel  Works 

at  Seraing-,  Belgium. — In  connection  with  the  forthcoming 
meeting  of  the  British  Iron  and  Steel  Institute  in  Belgium,  when 
visits  to  a  number  of  the  leading  iron  and  steel  works  in  the 
country  will  be  included  in  the  programme,  the  following 
particulars  and  the  electrical  plant  at  the  well-known  iron  and 
steel  works  of  the  Cockerill  Co.,  at  Seraing,  near  Liege,  will  be  of 
interest. 

The  company  was  among  the  first  to  take  up  the  question  of  the 
utilisation  of  the  waste  gases  from  blast  furnaces  and  coke  ovens, 
and  the  designing  of  special  internal  combustion  engines  to  work 
with  the  same,  and  the  fact  that  the  electricity-generating  plant  at 
the  Seraing  works  has  now  a  capacity  of  no  less  than  12,3o<>  h.p., 
all  the  engines  utilising  these  waste  gases,  gives  an  excellent  idea 
of  the  progress  that  has  been  made. 

Current  is  generated  by  two  distinct  plants  ;  the  first,  which, 
working  with  blast  furnace  gas,  dates  from  1901  ;  it  has  a  capacity 
of  7,600  Kw.,  and  comprises  two  engines  of  SiOO  h.p  and  six  of 
1,400  H.P.  The  second  station,  where  coke  oven  gas  is  utilised,  is 
equipped  with  two  .'joO-H.p.  engines  and  one  of  l,(t0O  up.,  the 
capacity  being  1,600  kw.  Continuous  current  is  generated  ;  the 
two  stations  are  about  three-quarter  mile  from  each  other  and 
work  in  parallel. 

Current  is  supplied  to  0,">0  electric  motors  for  power  purposes, 
and  to  8,000  incandescent  and  1,500  arc  lamps,  the  annual  output 
of  the  two  stations  being  about  35,000,000  KW.-hours.  The 
distribution  for  the  motors  is  at  2r)0  volts  pressure,  and  for 
lighting  at  125  volts.  A  500-KW.  motor- generator  is  also  pro- 
vided for  converting  the  continuous  current  to  alternating  at 
2,000  volts  for  use  at  the  mines,  and  two  three-phase  sets  for 
operating  crushing  mills  at  the  cement  works. 


The  mains  are  of  the  overhead  type,  a  separate  network  hanff 
provided  for  each  section  of  the  works.  The  company  states  that 
by  utilising  the  watte  gases  the  cost  of  the  current  is  very  low,  and 
much  lower  than  is  possible  even  with  the  most  modem  steam- 
operated  plant. 

Each  year  witnesses  a  farther  development  in  the  utilisation  of 
electrical  energy  at  the  Cockerill  Works.  All  the  travelling  and 
fixed  cranes— 1 10  in  number— are  now  ritted  with  electric  motors, 
most  of  the  hhafting  is  now  electrically-driven,  aa  also  ia  the 
majority  of  the  pumps,  crushing  mills,  ventilation  and  rolling 
mill  plants. 

International    Ens;ineerin8^    Conjfre.^N.    VM'». — The 

Committee  of  Management  of  the  Intematicnal  Engineering  Con- 
gress, 1915,  asks  us  to  announce  that  Col.  Geo.  W.  Goethals,  chair- 
man of  the  Isthmian  Canal  Commission  and  chief  engineer  of  the 
Panama  Canal,  has  consented  to  accept  the  honorary  presidency  of 
the  Congress,  and  will  preside  in  person  over  the  general  setsions  to 
be  held  in  San  Francisco,  September  20th-25th,  I'Jlo. 

Fdncational  \otes. — The  Soi'th-We.sterx Polytechnic 

Institite,  ManresaRoad,  Chelsea,  will  re-open  on  September  29th 
for  day  classes  and  on  September  'J2ad  for  evening  classes.  The 
engineering  courses  include  lectures  in  electrical  and  mechanical 
engireering,  physics,  cbfniistry  and  mathematics  snd  practical 
instruction  in  the  fully-equipped  labfTatories  of  the  institute.  The 
laboratories  and  workshops  of  the  ii  stilute  may  be  inspected  by 
intending  students.  In  the  electrical  wiring  department  a  new 
advanced  course  will  be  commenced  this  session  suitable  for  prepara- 
tion of  candidates  for  the  final  wiremens  examination  of  the  City 
and  Guilds  of  London  Institute.  Arrangements  have  been  made  for 
placing  students  who  have  passed  satisfactorily  through  the  three 
years'  day  course  in  positions  witb|  large  engineering  firm."^,  and 
hitherto  such  firms  have  offered  more  vacancies  than  the  institute 
has  been  able  to  fill  with  its  students.  The  prospectus  may  be 
obtained  from  the  Secretary,  price  le*.,  or  by  post  3id. 

The  ne,w  course  at  the  Ckys^t.^l  Palace  School  ov  Practical 
Engineeking  will  commence  on  September  loth  as  announced  in 
our  advt.  pages  to-day. 

University  ov  Loxdox,  Ukivebsity  College,  Goweb 
Stueet,W.C. — We  have  received  a  copy  of  the  Hand-book  of  the 
Faculty  cf  Engineering  at  this  College  for  the  forthcoming  session, 
which  commences  on  September  30th.  It  contains  particulars  of 
entrance  scholarships  and  exhibition^,  and  information  respecting 
the  mechanical,  electrical,  civil  and  municipal  courses. 

legal. — British  YAcrrji  Cleaner  Co.,  Ltd.,  r.  .Ta.<. 

Robertshaw  &  So^s,  Ltd. — Application  was  made  to  Mr.  Justice 
Astbury,  sitting  as  Vacation  Judge,  by  the  defendants  in  their 
patent  action  for  a  stay  of  execution.  It  was  explained  that  the 
Sheriff  was  in  possession  for  the  costs,  though  the  inquiry  as  to 
damages  and  delivery  up  of  the  alleged  infringing  articles  had  been 
stayed  pending  an  appeal.  His  Lcrdship  felt  a  difficulty  in  deal- 
ing with  the  matter,  as  he  had  advised  on  the  case  while  at  the  Bar. 
After  seme  discussion  it  was  arranged  that  the  application  should 
be  dealt  with  by  the  succeeding  Vacation  Judge  in  September,  and 
in  the  meantime  the  Sheriff  should  be  withdrawn,  the  defendants 
paying  his  costs  and  paying  the  amount  of  the  debt  into  Court. 

National  Physical  laboratory. — A  daily  paper  states 

that  on  account  of  the  buildings  recently  erected,  the  assessment  of 
the  National  Physical  Laboratory  at  Teddington  has  been  increased 
from  £1,000  to  £1,9(;0. 

The   Lighting  of   Foundries. — In  the  course  of    a 

special  report  on  the  "  Artificial  Lighting  of  Iron  Foundries."'  by 
D.  R.  Wilson,  included  in  the  Report  of  the  Inspector  and  Factories 
and  Workshops,  it  is  stated  that  in  connection  with  the  inquiry, 
40  iron  foundries  in  different  parts  cf  the  kingdom  were  visived  in 
order  to  ascertain  the  eflBcienry  of  the  artificial  illumination.  For 
efficient  lighting  the  illumination  in  iron  foundries  shculd  be  high 
compared  with  other  rooms. 

It  would  appear  that  the  most  satisfactory  method  of  lighting  is 
by  means  of  powerful  units,  fixed  'as  h'gh  as  possible  above  the 
floor  and  spaced  comparatively  close  together.  This  method  is 
adopted  in  most  of  the  foundries  classified  as  well  lighted. 

All  the  observations  have  reference  to  a  horizontal  plane  1  ft, 
above  the  floor  level,  and  were  made  by  means  of  a  holophane 
lumeter  with  a  range  of  O'Ol  to  1,000  ft.-candles.  The  results  of 
cbservatioL  show  that  a  sharp  distinction  may  be  drawn  between 
well  and  badly  lighted  foundries.  In  some  of  the  former  the  very 
high  minimum  value  of  1*5  ft.-candles  is  attained  and  even 
exceeded,  and  the  lighting  may  be  considered  good  if  the  illumina- 
tion does  not  fall  below  0"5  ft.-candle.  In  the  badly  lighted 
foundries  in  almost  all  instances  the  system  of  lighting  consists  cf 
ordinary  flat-flame  gas  burners.  The  actual  data  indicate  the 
extremely  bad  lighting  that  exists  in  some  of  these  foundries, 
measurements  as  low  as  one-sixtieth  of  a  ft.-candle  being  recorded, 
the  lighting  cannot  be  deemed  to  be  adequate  unless  the  illumina- 
tion received  on  a  horizontal  plane  1  ft.  above  the  floor  level 
is  not  less  than  one-third  of  a  ft.-candle  over  any  part  in  which 
work  is  being  carried  on  or  over  which  any  person  is  liable 
to  pass. 

Two  tables  accompanying  the  report,  giving  particulars  of  the 
illumination  of  well-lighted  and  badly-lighted  foundries  respec- 
tively. In  the  former,  out  of  24  examples,  ten  are  classed  as 
"  excellent  '  ;  these  are  all  lighted  with  flame  arcs,  inverted  arcs, 
or   ordinary   arc   lamps,    sometimes   supplemented  with   metallic- 
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filament  lamps.  In  one  very  large  foundry  (126,600  eq.  ft.)  there 
are  91  flame  arcs  in  seven  rows,  17-22  ft.  high  and  4;>  ft.  apart, 
with  64 i  ft.  between  rows.  The  illumination  ranges  from  2'8 
to  1'8  ft.-oandles,  and  is  described  as  very  uniform.  Another 
(51,200  sq.  ft.)  is  lighted  with  32  arcs  40  ft.  apart,  in  four  rows 
40  ft.  apart,  at  a  height  of  14  ft.  The  illumination  varies  from 
;V9  to  I'o  ft.-candles,  and  is  classed  as  "  uniform  and  very  good." 
Very  often,  however,  a  single  row  of  arcs  down  the  centre,  from 
12  to  30  ft.  high,  and  from  22  to  30  ft.  apart,  give  excellent  results. 
In  five  foundries  the  illumination  with  arc  lamps  is  described  as 
good.  Metallic-filament  lamps  are  used  alone  in  three  cases,  one 
of  which  is  "good"  (IS  to  O'SS  ft.-candles)  and  two  'fair" 
(3"2-0'4  and  2-2-0-38  ft.-candles).  One  foundry  lighted  with 
inverted  gas  mantles  is  described  as  "very  good"  (I'S  to  07 
ft.-candles),  another  as  "fair"  (r8-0"35  ft.-candles),  and  a  third 
with  high-pressure  gas  is  "good"  (1*4  to  0"S8  ft.-candles). 

All  the  "  badly-lighted  "  foundries  were  equipped  with  gas-jets 
except  two,  in  which  incandescent  gas  was  used.  The  maximum 
illumination  observed  in  any  of  them  was  1  ft.-candle. 

Some  IVew  Forms  of  llecordin*^  Instruments. — The 

word  "radical"  at  the  top  of  the  second  column,  page  24(1,  should 
read  "  radial  "  ;  also  the  "  resonance,"  second  paragraph,  page  247, 
should  read  "'remanence." 


OUR    PERSONAL    COLUMN. 


The  Editort  invite  electrical  engineers,  whether  cownected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
EUECTBICAL  Review  posted  as  to  their  movements. 


Central  Station  Officials.— The  South   .Shields  T.C. 

has  increased  the  salary  of  Mk.  H.  F.  Ellis,  electrical  engineer, 
from  £400  to  £450  per  annum. 

The  staif  and  employes  of  the  Stratford-on-Avon  Electricity  Co. 
have  presented  a  silver  cigarette  case  to  Me.  J.  E.  Woods,  who  is 
leaving  to  take  up  a  position  at  Nuneaton  in  the  engineering 
department  of  the  G.P.O. 

The  Bury  T.C.  has  increased  the  salary  of  Mr.  J.  G.  Potts, 
works  superintendent  at  the  Chamber  Hall  power  station,  from 
£156  to  £170,  with  a  further  increase  to  £180  in  a  year  hence. 

Mr.  W.  J.  Ferguson,  on  retiring  from  the  position  of  works 
manager  of  the  Redditch  electricity  undertaking,  was  presented  by 
the  oflBcials  of  the  Council  with  a  gold  lever  watch.  Mr.  Ferguson 
had  been  at  Redditch  14  years.  The  staff  and  employes  presented 
him  with  a  pair  of  bronze  figures,  and  Councillor  Dolphin  gave  a 
pocket  wallet. 

Tramway  Officials. — Mr.  James  Dalrymple,  general 

manager  of  the  Glasgow  T.C.'a  tramways,  and  Mr.  Thomas 
NiSBET,  master  of  works,  left  Glasgow  on  Saturday  on  board  the 
Cameronia  for  the  United  States,  in  order  to  inspect  cross-river 
bridges  with  particular  reference  to  tramways  work.  Within  the 
next  week  or  two,  Bailie  W.  B.  Smith,  convener  of  the  Electricity 
Committee,  and  Mr.  W.  W.  Lackie,  the  chief  electrical  engineer, 
will  depart  for  the  States  and  Canada,  as  already  reported,  to  inspect 
the  largest  electrical  installations  there  in  connection  with  the 
erection  of  a  new  power  station  in  the  Dalmarnock  district  of 
Glasgow. 

General. — The  Times,  in  alluding  to  the  strong  feeling 
that  exists  among  many  scientific  men  that  an  effort  should 
be  made  to  secure  that  the  invaluable  work  of  the  late  Prof.  Milne, 
the  seismologist,  should  be  continued,  quotes  an  eminent  scientific 
authority  to  the  effect  that  the  late  Prof.  Milne  used  to  spend  £400 
or  £500  a  year  out  of  his  own  pocket  in  keeping  up  his  scientific 
enterprise.  There  was  a  small  grant  of  less  than  £100  a  year  from 
the  British  Association,  and  the  matter  will  be  discussed  at  next 
month's  meeting  of  that  Association.  Everything,  however, 
depends  upon  finding  generous  contributors  to  provide  a  fund  for 
endowment.  "Mr.  Matthew  H.  Gray,  F.G.S.,  F.R.G.S.,  a  close 
friend  of  Prof.  Milne,  has  set  a  noble  example  by  giving  some 
time  ago  £1,000  towards  this  object,  and  this  is  known  as  the  Gray 
Fund,  Prof.  Milne  having  refused  to  receive  it  for  himself." 

Mr.  J.  H.  Howe,  secretary  to  Messrs.  Richardsons,  Westgarth 
and  Co.,  Ltd.,  of  Middlesbrough,  who  is  leaving  to  take  up  an 
appointment  at  Belfast,  has  been  presented  by  the  staff  with  a  gold 
albert  with  medallion,  and  a  gold  bracelet  for  Mrs.  Howe. 

The  Indian  Textile  Journal  states  that  Mr.  Cardew,  electrical 
inspector  to  the  Madras  Government,  has  been  appointed  chief 
electrical  engineer  to  the  North-Western  Railway,  Lahore. 

We  regret  to  read  in  the  limes  that  Sir  William  Preece  is 
Ijing  ill  at  his  residence  at  Carnarvon.  "  Sir  William,  who  is  79 
years  of  age,  has  been  confined  to  his  room  for  a  fortnight,  and 
his  friends  are  afraid  that  it  will  be  impossible  for  him  to  be  moved 
to  a  warmer  climate."  He  has  been  suffering  from  a  severe  attack 
of  bronchitis.  We  desire  to  tender  our  deep  sympathy  with  Sir 
William  in  his  illness,  and  to  express  a  hope  that  he  will  soon 
improve  in  health. 

Mr.  C.  H.  Avery,  B.Sc,  of  University  College,  London,  and 
Mr.  F.  a.  Eustace,  of  the  City  and  Guilds  Technical  College, 
Finsbury,  have  been  appointed  to  the  Heating  and  Ventilating 
Scholarships  awarded  by  the  Institution  of  Heating  and  Ventilating 
Engineers,  tenable  at  University  College. 

At  St.  Matthew's,  Chapel  AUerton,  Leeds,  on  August  9th,  Mb. 
Abthub    W.  Fithian,  M.I.E.E.,  only  eon    of   Sir   Edward    W. 


Fithian,  J.P.,  of  London,  was  married  to  Mary  Teresa,  only 
daughter  of  the  late  George  Jaques,  of  Leeds. 

The  Malvern  U.D.C.  has  received  with  regret  the  resignation  of 
Mr.  W.  J.  Rendell  Baker,  gas  and  electricity  engineer,  who  has 
been  appointed  gas  and  water  engineer  by  the  Mansfield  T.C.  A 
successor  at  a  salary  of  £350,  rising  to  £400,  was  advertised  for 
last  week. 

Obituary. — Mr.   Frkdeiuok    Brown. — AVe  learn  with 

deep  regret  of  the  death  of  Mr.  Frederick  Brown,  of  Walsall,  at  the 
age  of  6.')  years,  after  an  illness  extending  over  nine  months.  Mr. 
Brown  was  manager  of  the  Wednesbury  and  Wolverhampton  dis- 
trict of  the  National  Telephone  Co.  until  1884,  when  he  turned  his 
attention  to  the  establishment  of  the  Walsall  Electrical  Co.  In 
July,  1892,  the  business  was  converted  into  a  limited  liabQity  com- 
pany, with  the  deceased  gentleman  as  managing  director.  The 
Walmll  Ohiicricr  xemsixks  that  it  was  largely  owing  to  Mr.  Brown's 
undoubted  business  acumen,  tempered  with  a  strong  sense  of  justice 
and  a  generous  nature,  that  the  firm  has  made  such  satisfactory 
progress.  As  consulting  electrical  engineer  to  the  Walsall  Corpora- 
tion many  years  ago,  Mr.  Brown  reported  on  electric ,  traction 
systems  in  the  United  States,  and  it  was  upon  his  advice  that  the 
overhead  trolley  system  now  in  use  was  adopted.  For  very  many 
years  he  took  a  leading  part  in  the  affairs  of  the  local  Chamber  of 
Commerce. 


NEW    COMPANIES    REGISTERED. 


Western    Engineering-   Co.,    Ltd.  (130,527),— This  company 

was  registered  on  August  6th,  with  a  capital  of  jea.OOO  in  £i  shares,  to  take 
over  the  business  of  an  electrical  and  general  engineer  carried  on  by  C,  E. 
Isaac,  at  24,  Frogmore  Street,  Bristol,  as  the  Central  Engineering  Co.  The 
subscribers  (with  one  share  each)  are.:— Mrs,  M.  R.  Isaac,  10,  West  Shrubbery, 
Bristol ;  C,  W.  Isaac,  24,  Frogmore  "Street,  Bristol.  Private  company.  The 
number  of  directors  is  not  to  be  more  than  three;  C.  W.  Isaac  is  first  per- 
manent director  ;  qualification,  ^50 ;  remuneration  as  fixed  by  the  company. 
Registered  office,  24,  Frogmore  Street,  Bristol. 

Mossay  &  Co.,  Ltd.  (130,519).— This  company  was  registered 
on  August  6th,  with  a  capital  of  £2,000  in  £\  shares,  to  carry  on  the  business 
of  railway,  motor,  mechanical,  electrical  and  general  consulting  engineers  and 
manufacturers,  founders,  tool-makers,  car,  coach,  carriage  and  van  builders, 
woodworkers,  manufacturers  of  and  dealers  in  machinery,  vehicles,  boats, 
diving  and  flying  machines,  Ac,  and  to  enter  into  a  contract  with  P.  A. 
Mossay.  The  subscribers  (with  one  share  each)  are  : — P.  A.  Mossay,  4,  Abbots 
Road,  Hampstead,  N.W.,  civil  and  consulting  engineer;  A.  J.  Makower,  37, 
Maresfield  Gardens,  Hampstead,  N.W.,  electrical  engineer.  Private  company. 
P.  A,  Mossay  is  first  managing  director,  with  power  to  appoint  others;  quali- 
fication, £250  shares.    Registered  office,  45,  Horseferry  Road,  Westminster. 

J.  T.  Pickering  Hoist  and  Engineering  Co.,  Ltd.  (130,.544). 

— This  company  was  registered  on  August  7th,  with  a  capital  of  £1,000  in  £1 
shares,  to  carry  on  the  business  of  general  mechanical  engineers,  manu- 
facturers of  hoists  and  lifts,  motors,  and  electrical  and  other  appliances,  Ac, 
and  to  adopt  an  agreement  with  J.  T.  Pirkering.  The  subscribers  (with  one 
share  each)  are  : — J.  T.  Pickering,  41,  Evington  Road,  Leicester,  engineer ; 
J.  B.  Smith,  308,  Aylestone  Road,  Leicester.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  three  ;  the  first  are  J.  T. 
Pickering  and  J.  B.  Smith ;  qualification,  £1 ;  remuneration  as  fixed  by  the 
company.    Registered  by  J.  T.  Pickering,  41,  Evington  Road,  Leicester. 

W.  Parsons  &  Co.,  Ltd.  (130,508).— This  company  was 
registered  on  August  5th,  with  a  capital  of  £2,000  in  £1  shares,  to  take  over 
the  business  of  an  electrical,  mechanical  and  general  engineer  and  contractor, 
by  W.  Parsons  at  Regent  Street,  Leamington,  Warwick,  as  "Parsona  &  Co." 
The  subscribers  (with  one  share  each)  are  :— W.  Parsons,  Regent  Street, 
Leamington,  electrical  engineer;  G.  Williams,  156,  Edmand  Street,  Birming- 
ham, solicitor.  Private  company,  The  number  of  directors  is  not  to  be  more 
than  five  ;  W.  Parsons  is  sole  director.  Solicitor,  G.  Williams,  Bank  Buildings, 
Cradley  Heath.     Registered  office.  Regent  Street,  Leamington,  Warwick. 

Edison   Accumulators,   Ltd.  (130,495)— This  company    was 

registered  on  August  5th,  with  a  capital  of  £150,000  in  135,000  7  per  cent, 
participating  preference  shares  of  £1  each,  and  300,OJO  ordinary  shares  of  Is, 
each.  Objects  :  To  carry  on  the  business  of  manufacturers  of,  and  dealers  in, 
electric  storage  batteries  of  all  kinds,  and  apparatus  and  things  used  in  con- 
nection with  the  generation,  distribution,  supply,  accumulation  and  employ- 
ment of  electricity,  electrical  and  general  engineers,  proprietors  of  motors, 
carriages, omnibuses  and  other  conveyances,  m.tor  garage  proprietors,  marine 
engineers,  &c.,  and  to  adopt  an  agreement  with  J.  F.  Monnot.  The  signatories 
(with  one  preference  share  each)  are :— A.  E.  Lambert,  33,  Loxley  Road, 
Wandsworth  Common,  S.W,,  solicitor  ;  J,  M.  Burchell,  56,  Hurlinghain  Court, 
Fulham,  S.W.,  solicitor;  C.  Vinoe,  Croydon,  Elm  Park  Gardens,  Barnes,  8.W., 
clerk  ;  W.  A.  French;  171,  Carlingford  Road,  West  Green,  Tottenham,  N,, 
cashier;  C.  Hendy,  5,  Marney  Road,  Clapham  Common,  8.W.,  clerk;  C.  Giggs, 
65,  Arlingford  Road,  Tulse  Hill,  8.W.,  clerk;  J.  A.  Braik,  20,  Cambridge  Road, 
Wimbledon,  S.W.,  accountant.  Minimum  cash  subscription,  £25,000.  The 
first  directors  (to  number  not  less  than  three  or  more  than  eight)  are  Lord 
Montague  of  Beaulieu,  62,  Pall  Mall,  8.W.,  Col.  H.  C.  L.  Holden,  C,B.,  F.R.8., 
M.I.E.E.,  GilTord  House,  Blackheath,  A.  L.  Pearse,  Worcester  House,  Wal- 
brook,  E.C.,  and  J.  F.  Monnott,  49,  Old  Broad  Street,  E.C. ;  qualification 
(except  first  directors),  £250;  remuneration  (except  managing  director),  £iOO 
per  annum  (chairman,  £300).    Registerdd  office,  49,  Old  Bond  Street,  W. 

Opel  Motors,  Ltd.  (130,548).— This  company  was  registered  on 
August  7tb,  with  a  capital  of  £15,000  in  £1  shares,  to  acquire  the  business 
carried  on  by  the  British  Electromobile  Co.,  Ltd.,  at  5  and  6,  Halkin  Street, 
Hyde  Park  Corner,  and  elsewhere,  to  carry  on  the  business  of  agents  for  tke 
sale,  hire  or  exchange  of  Opel  and  other  motor-cars  and  vehicles  (complete 
with  body  or  chassis  only)  and  accessories,  body  anfl  frame  builders,  tire 
manufacturers  and  dealers,  suppliers  of  electricity,  petrol  or  other  power,  &o,, 
to  radojrt  agreement  with  the  said  company  and  R.  B.  Tyler,  C.  F.  G.  R. 
Schwerdt  and  D,  Watson,  and  to  acquire  the  benefit  of  an  agency  agreement 
between  Adam  Opel  and  the  said  C.  F.  Q.  R.  Schwerdt  and  D.  Watson.  The 
subscrilbers  (with  one  i  share  each)  are:— F,  R,  While,  18,  Holme  wood  Road, 
South-N6rwood,  8.E.,  clerk;  J.  T.  R.  H.  Dormer,  Oak  Farm,  Billericay,  Essex, 
clerk.  '..Erivate  company.  The  number  of  directors  is  not  to  be  less  than  two 
or  more  than  five;  the  first  are  C.  F.  Q.  R.  Schwerdt  D.  Watson  and  A.  SV.  S, 
Pocklington ;  remuneration  as  fixed  by  the  company.  Registered  office, 
1,  Queen  Victoria  Street,  E.Ci 

Temivo  Electric,  Supply  Co.,  Ltd.  (4,018).— This  company 

was  Yegwtered  in  Dublin  on  August  1st,  with  a  capital  of  £500  ia£l  shares,  to 
carry  ofl' the  rbusiness  of  electricians,  engineers,  dealers  in  electricity,  motive 
ower  and  light,  &c.  The  subscribers  (with  five  shares  each)  are  : — Rev,  J, 
rVilsop.iSC'be, Rectory,  Tempo,  Co.  Fermanagh;  Rev.  P.  8,  O'Neill,  Tempo; 
C.  JJrady,  TBU&po,  national  teacher  ;  8,  R.  Gibson,  J,P,,  Tempo  ;  J.  McKigney, 
TezmidipiMcttMiir Bi  Breen,  Tempo,  merchant ;  P.  Maguire, Tempo,  merchant! 
B,  \loOaSrey,  JiP.,  Tempo;  E.  Rogers,  Tempo,  national  isftAber;  Rev.  J, 
Wilson,  Tempo.    Private  cofflpanj.    The  numbar  of  directors  is  not  to  be  lea 
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than  three  or  more  tlian  10 ;  the  first  are  the  Rev.  J.  Wilson,  Rev.  P.  H. 
(rNeill,  C.  Brady,  8.  R.  Gibson,  .].  McKi(?ney,  P.  Maguire,  B.  Breen,  E. 
McCaflrey,  .J.P.,  E.  Uodgers  and  Ucv.  J.  WilBon  (hon.  secretary).  Ilagistered 
oRlce,  Tempo,  Co.  Fi-rnianagh. 

Leybiirn    Eloctric   Supply  Co.,  Ltd.  (l3o,488).— This  com- 

tiany  was  registered  on  August  2nd,  with  a  capital  of  tl,200in  £1  shares,  to 
carry  on  the  business  of  an  electric  light  cDmpany  at  Leyburn,  Yorks.,  and 
elsuwhere.  The  hubscribers  (with  one  share  each)  are  -.—  V.  Wilson,  Leyburn, 
draper;  P.  Dobson,  Leyburn,  postmaster;  J.  Watmougli,  Leyburn,  farmer  ; 
R.  May,  Leyburn,  plumber;  C.  W.  Baiidorion,  Leyburn,  joiner;  C.  W.  Plews, 
Jjeyburn,  printer ;  Mrs.  K.  Dobson,  I'.O.,  Leyburn.  Minimum  cash  subscrip- 
tion, £700.  The  number  of  directors  is  not  to  be  less  than  four  or  more  than 
six  ;  the  first  are  P.  Wilson,  P.  Dobson,  J.  Watmough  and  R.  May  ;  qualifica- 
tion, MHO.  Solicitors,  Chapman  &  Wilkinson,  Leyburn,  Yorks.  Registered  by 
Jordan  &  Sons,  Ltd,,  llG-117,  ChaDcery  Lane,  W.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


British   Wcstinghoiise   Electric   and  Maniirncturing  Co., 

Ltd.  ((12,414).— Return  dated  May  19th,  1913.  Capital,  £1,875,000  in  500,000 
pref.  shares  of  jE3  each,  and  75,000  ord.  .shares  of  £!i  each.  All  shares  taken 
up.  £1,500,000  paid  on  the  pref.  £375,000  considered  as  paid  on  the  ord. 
Mortgages  and  charges:  £l,4(j2.553. 

British  Thomson-Hoaston  Co.,  Ltd.  (47.982).— Return  dated 

July  11th,  1913.  Capital,  £800,000  in  £10  shares  (40,000  ord.  and  40,000  pref.). 
All  shares  taken  up.  £10  per  share  called  up  on  32,531  ord,  and  40,000  pref. 
£725,310  paid.  £74,690  considered  as  paid  on  7,469  ord,  shares.  Mortgages  and 
charges :    £245,715. 

Hewson   Manufacturing   Co.,    Ltd.— Particulars  of    £1.000 

debentures,  created  April  14th,  1918,  filed  pursuant  to  See.  93  (8)  of  the 
Companies'  (Consolidation)  Act,  1908;  the  whole  amount  being  now  issued. 
Property  charged  :  The  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.    No  trustees. 

Electrical  Power  Storage  Co.,  Ltd.— Issue  on  July  30th, 

1913,  of  £5,000  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed, 

Renton,  Holdsworth  &  Co.,  Ltd.  (102,086).— Return  dated 
June  17th,  1913.  Capital,  £10,000  in  £1  shares  :  6,652  shares  taken  up  ;  £1  called 
up  on  6,052;  £6,062  paid;  £600  considered  as  paid  on  remainder.  Mortgages 
and  charges :  Nil. 

Perth  Electric  Tramways,  Ltd.— A  memorandum  of  satis- 
faction in  full  of  debenture  stock  and  debentures  issued  under  trust  deeds 
dated  August  19th,  1901,  and  December  30tb,  1903,  securing  £100.000  has  been 
filed. 


CITY    NOTES. 


Tyneside  Tramways  and  Traiuroads  Co, 

In  their  half-yearly  report  the  directors  state  that  the  surplus  of 
receipts  over  expenditure  is  £5,446,  plus  £427,  makings  a  total  to  the 
credit  of  profit  and  loss  account  of  £5,87H,  and  after  declucting  interest 
on  debentures,  loans,  &c., amounting  to  £1,009,  there  remains  an  avail- 
able balance  of  £4,864.  The  directors  propose  to  pay  a  dividend 
on  the  preference  shares  at  the  rate  of  5  per  cent,  per  annum  (less 
income-tax),  £601  ;  a  dividend  on  the  ordinary  shares  at  the  rate  of 
3  per  cent,  per  annum  (less  income-tax),  £2,008;  putting- to  the 
credit  of  reserve  for  renewals,  depreciation  and  other  contingencies, 
£1,200,  which  is  now  £14,538  ;  setting  aside  for  the  reduction  of 
registration  and  formation  expenses,  &c.,  £330,  leaving  to  be  carried 
forward  £724.  

The  half-yearly  meeting  was  held  at  Newcastle- on-Tyne  on  11th 
inst.,  Dr.  J.  T.  Merz  (chairman)  presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  above  report, 
said  the  accounts  did  not  show  much  difference  compared  with 
last  year.  There  was,  nevertheless,  an  appreciable  increase 
in  the  revenue,  and,  as  a  consequence,  in  the  dividend  pro- 
posed. The  revenue  was  £1,049  more  than  the  corresponding 
half  of  last  year,  which  was  a  record.  The  increase  on  the 
ordinary  traffic  was  £579,  on  workmen's  traffic  £r)9,  and  on 
holiday  traffic  £411.  It  was  especially  satisfactory  to  note  that 
the  ordinary  traffic  was  gradually  increasing,  for  this  furnished 
the  most  important  part  of  the  company's  income.  The  holiday 
and  workmen's  traffic  was  always  subject  to  such  contingencies  as 
the  weather  and  the  state  of  trade  in  the  district.  The  number  of 
passengers  had  increased  by  214,503,  which  was  not  quite  so  large 
an  increase  as  was  reported  a  year  ago — 240,000.  The  revenue  per 
car-mile  had  been  9'498d.  ;  a  satisfactory  figure.  Last  year  it  was 
9'28d.,  in  1911  it  was  8'8d.,  and  a  year  before  that  it  was  8"2d. 
Meanwhile,  the  expenses  per  car-mile  were  6'27d.,  compared  with 
6uld.  in  the  corresponding  half  of  last  year,  the  increase  being 
due,  to  a  large  extent,  to  the  expenses  for  maintenance,  which  were 
now  defrayed  entirely  out  of  revenue.  If  maintenance  became 
more  expensive  they  would,  of  course,  have  to  draw  upon  the 
reserve  fund,  which  was  created  for  that  purpose.  The  increase  of 
available  profit  for  the  half-year  it  was  proposed  to  deal  with  by 
paying  a  dividend  at  the  rate  of  i  per  cent,  more,  absorbing  £335  ; 
by  putting  to  the  reserve  fund  £1,200  instead  of  £1,000,  as  was  the 
case  last  year,  and  by  increasing  the  investments  in  Consols  £87. 
They  had  reduced  their  loans  by  £160.  Their  reserve  now  stood  at 
£14,538,  as  against  £11,750  a  year  ago.  He  was  pleased  to  state 
that  there  was  a  slow  but  steady  improvement  in  the  aiJairs  of 
the  company.  The  directors  might  have  proposed  to  pay  a  larger 
dividend,  but  their  policy  had  always  been  first  to  strengthen  the 
reserve  fund,  and,  secondly,  to  give  only  such  an  increase  as  they 
could  reasonably  expect  to  maintain.  They  hoped  in  the  next  half- 
year  to  be  in  a  position  to  increase  the  dividend  in  a  similar 
manner. 

Mr.  G.  E.  Hendebsox  seconded  the  report,  which  was  carried 
unanimouely. 


Fairhairn,    I^wson,    Combe,    Barbour,    Ltd.— The 

directors  have  declared  an  interim  dividend  on  the  preference  and 
ordinary  aharea  at  the  rate  of  5  per  cent,  per  annum  for  the  half- 
year  ended  .June  :'.0th, 

.lapaD. — Tho    Indian   Textile  Journal  for  Jaly   rjnotes 

the  Onaka  Ak/iui  as  follows  : — 

"  The  profits  of  the  electric  tramways  in  the  nei|;hboarbood  of 
Osaka,  Japan,  for  the  half-year  ending  Starch  3l8t — with  the 
exception  of  the  Keihan  Electric  Tramway — have  shown  a  heavy 
decrease  as  compared  with  the  figures  for  the  preceding  period. 
The  various  companies  are  experiencing  great  difficulty  in  arranging 
their  rates  of  dividend  for  the  period  just  closed  ;  but,  owing  to 
various  circumstances,  some  cannot  reduce  their  dividends,  and 
these  have  determined  to  pay  the  same  dividend  as  hitherto  declared. 
It  is  said  that  13  per  c6nt.  for  the  Hanshin,  1)  per  cent,  for  the 
Nankai,  ard  7  per  cent,  for  the  Mino-Arima  are  foregone  conclu- 
sions, while  6  per  cent,  for  the  Hankai  and  5  per  cent,  for  the  Koya 
Tozan  and  the  Osaka  Tramway  are  almost  equally  certain.  The 
directors  of  the  Keihan  are  inclined  to  recommend  a  dividend  of 
6i  per  cent.,  but  the  large  shareholders  are  demanding  an  increase 
to  7  per  cent.  The  Kyoto  Electric  Tramways  has  suffered  the 
heaviest  decrease  of  profit,  and  opinion  is  divided  among  the 
directors  as  to  whether  3  or  4  per  cent,  should  be  declared.' 

South  Metropolitan  Electric  Lif^lit  and  Power  Co., 

Ltd. — The  transfer  bjoks,  kc,  will  be  closed  from  August  18th 
to  30th  (both  days  inclusive),  for  preparation  of  warrants  for 
interim  dividends  payable  31st  inst. 

Waste    Heat    and    Gas    Electrical     Generating 

Stations,  Ltd. — The  directors  have  declared  an  interim  dividend 
at  the  rate  of  5  per  cent,  per  annum  on  the  issued  share  capital  in 
respect  of  the  half-year  ending  July  31st,  payable,  less  income-tax, 
on  August  31st. 

Harper    Electric    Piano    (1910)    Co.,     Ltd.— The 

directors  have  declared  a  dividend  at  the  rate  of  2i  per  cenK  on  the 
participating  ordinary  shares  for  the  half-year  ended  June  1st, 
making  3^  per  cent,  for  the  year. 

Reduction  of  Capital.— Otis  Elevator  Co.,  Ltd. — 

A  petition  for  reducing  the  capital  from  £200,000  to  £68,190  is 
now  pending.  The  list  of  creditors  is  to  be  made  out  as  from 
September  13th. 

Continental.— Belgium. — La  Societe  d'Insta!lations  et 

d  Exploitations  Electriques  is  the  name  of  a  new  company  which 
has  just  been  formed  in  Brussels  (46,  Rue  de  1' Association)  with  a 
capital  of  £1,200. 

Germany. — The  Korting  Electricitatswerke  Gesellschaft,  of 
Berlin,  reports  a  net  profit  of  £15,522  'for  the  last  financial  year, 
as  compared  with  £15,517  in  the  preceding  twelve  months.  A 
dividend  of  8  per  cent,  is  being  maintained. 

Hadfield's    Steel    Foundry  Co.,  Ltd. — The  directors 

have  declared  an  interim  dividend  of  5  per  cent.  (Is.  per  sihare), 
free  of  income-tax,  on  the  ordinary  shares  for  the  half-year  to 
December  31st. 

Oxford  Electric  Co.,  Ltd. — The  directors  have  declared 
an  interim  dividend  at  the  rate  of  6  per  cent,  per  annum  on  the 
ordinary  shares  for  the  half-year  ended  June  30th. 

John  Spencer  iV;  Sons,  Ltd. — The  directors  recommend 
a  dividend  on  the  ordinary  shares  of  3|  per  cent.,  making,  with 
2i  per  cent,  already  paid,  6  per  cent,  for  the  year  ended  June  30th, 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
Stock  Exchange  markets  as  a  whole  show  a  good  deal  of  strength. 
There  is  not  a  lot  of  business  going  on  ;  but,  notwithstanding  this, 
the  various  markets  are  well  maintained,  and  the  reluctant  peace 
to  which  Bulgaria  has  been  forced  is  accepted  as  likely  to  last — at 
all  events  for  some  time.  The  countries  which  have  been  engaged 
in  the  Bilkans  trouble  require  time  during  which  to  put  their 
finances  in  order  ;  and  it  is  hoped  that  for  some  months  at  least 
peace  may  be  preserved. 

The  Home  Railway  market  continues  to  improve.  Big  rises  in 
manv  stocks  took  place  to-day  (Tuesday).  The  Undergrounds 
have  shaken  off  much  of  their  recent  weakness,  and  Metropolitan 
Consolidated  in  particular  has  shown  considerable  strength.  The 
price  rose  3]  to  48.1.  Districts  are  2  higher.  Central  Londoi  8 
hardened  as  regards  the  assented  stocks.  Underground  Electric 
Railways  further  advanced,  upon  expectations  of  the  current  year 
providing  a  possible  dividend  on  the  ordinary  shares,  and  possibly 
the  "  A"  shares  as  well.  Those  .CIO  paid,  after  their  rise  of  Ts.  6d. 
last  week,  have  gained  a  further  half-a-crown.  and  the  Is.  shares  at 
lis.  3d.  are  better.  A  spurt  of  3  points  raised  the  Income  bonds 
to  94 i. 

London  United  Tramways  Debenture  maintained  its  substantial 
recovery,  but  the  London  and  Suburban  issues  remained  weak,  and 
British  Electric  Traction  6  per  cent.  Preferred  stock  is  i  down  at 
Si.  On  the  other  hand,  B.E.T,  7  per  cent.  Preferred  stock  gained 
a  point. 

The  metropolitan  electric  lighting  shares  are  mostly  firm.  City 
of  London  Ordinary  rose  lOs.,  and  Counties  have  further  improved, 
there  being  a  fair  amount  of  demand  for  both.  Westminsters  are 
i   better.    The  inquiry  has  extended  to  other  shares  in  the  London 
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Srroup,  and  the  market  shows  a  grood  deal  of  strenpth.      Brompton 
and  Kensington  reacted  a  trifle  after  their  recent  improvement. 

One  of  the  disquieting:  features  which  have  upset  markets 
durinp  the  past  few  days  has  been  the  diplomatic  friction  engen- 
dered between  the  United  States  and  Mexico.  Fears  were  imme- 
diately revived  that  the  incident  might  lead  to  an  outbreak  on  the 
part  of  the  Mexican  mob,  and  declines  took  place  in  most  of  the 
securities  connected  with  the  country.  A  swift  recovery  followed 
upon  the  more  pacific  news  of  the  early  part  of  this  week.  The 
shares  and  bonds  of  the  utility  companies  exhibit  quite  big  rises 
on  balance.  Mexican  Light  and  Power  Common  and  Preferred 
advanced  1,  but  Mexico  Trams  are  6  points  higher  at  06i,  and  both 
classes  of  the  company's  bonds  are  better.  At  the  same  time,  Rio 
and  Sao  Paulo  bonds  rallied.  Brazil  Tractions  soared  to  the  extent 
of  5J  points,  "  bears  "  being  nearly  caught  napping,  Manaos 
Trams  have  gone  ahead  on  a  very  unexpectedly  good  report.  The 
Argentine  group  is  a  little  irregular. 

Telegraph  descriptions  continue  firm,  and  most  of  the  changes  in 
the  list  show  improvements.  The  Eastern  group  is  good,  with 
Eastern  Extensions  i  up.  to  12il,  Eastern  Telegraph  Ordinary  stock 
keeping  firm  at  128^.  West  India  and  Panama  shares  came  into 
demand  upon  the  buoyancy  exhibited  by  the  American  market  ; 
they  are  r)s.  to  the  good.  Western  Telegraph  rose  to  13,  and  the 
Anglo-American  group  shows  pronounced  steadiness.  Globe  Tele- 
graphs are  firm,  and  most  of  the  Debenture  stocks  in  this  section 
are  more  difficult  to  buy  than  they  are  to  sell.  Reuters  are 
beginning  to  throw  oflf  the  weakness  which  they  have  endured  for 
80  long,  and  the  price  this  week  shows  a  lOs.  improvement  at  9f. 
National  Telephone  Deferred  rose  to  71,  to  react  later  to  ()|.  The 
Marconi  group,  after  being  good,  went  back  a  little,  the  parent 
company's  Ordinary  and  Preference  shares  exhibiting  small  net 
rises  on  the  week,  but  both  have  been  better  than  the  present 
quotations.  Canadians  remained  about  Ss.  (>d. ;  Americans  touched 
18s.  od.,  reacting  later  to  17s. 

Mackay  Common  rose  S,  with  Yankee  Rails.  American  Tele- 
phone capital  stock  is  rather  higher. 

Most  of  the  stocks  and  shares  connected  with  the  Manufacturing 
group  are  steady  to  good.  The  feature  is  the  strength  of  India- 
Rubber  shares,  which  have  risen  no  less  than  25s.,  a  small  demand 
sufficing  to  show  the  limited  number  of  shares  on  supply.  Henley's 
put  on  OS.  Babcock  &  W'ilcox  are  J  up,  the  Iron  and  Steel  share 
market  being  a  good  one  just  now.  British  Thomson-Houston 
Debenture  fell  back  to  96^.  British  Westinghouse  Preference  are 
t:V  higher  at  15s. 

The  Rubber  share  market  has  advanced  sharply  again,  and  at 
the  Stock  Exchange  settlement  this  week  it  became  obvious  that 
the  Bear  account  was  still  a  large  one.  At  the  auction  sales  in 
Mincing  Lane  no  fresh  feature  developed  of  special  interest,  but 
the  prices  obtained  were  rather  better  than  those  which  have  been 
ruling  of  late.  It  is  expected  that  the  Committee,  which  is  sitting 
to  investigate  the  conditions  under  which  the  produce  is  sold,  will 
be  evolving  before  long  some  scheme  whereby  better  prices  can  be 
obtained,  and  it  is  upon  the  strength  of  this  that  hopes  of  a  further 
rise  in  prices  are  built.  The  market  for  copper,  the  metal,  has 
been  a  little  less  firm,  which  to  the  outsider  seems  natural  enough, 
in  view  of  the  exceedingly  sharp  rise  which  it  has  recently  enjoyed. 
Still,  every  reaction  seems  to  be  followed  by  further  recovery,  and 
the  price  at  the  time  of  writing  is  close  to  £70  per  ton. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Month 

Eeceipts  for 

"i 

Eoute 

Locality. 

ended 

the 

o   "' 

Total  to  date. 

miles 

(4  wks.) 

month. 

2;  ^ 

open. 

£ 

£* 

£ 

£* 

6 

Bath 

July  30 

4,994 

+    782 

81 

28,384 

+  1,3E6 

Blackpool-Fleetw'd 

Aug.  2 

7,458 

■1-    674 

4 

c7,468 

+      674 

8 

Bristol 

,.      1 

36,872 

4  6,0f8. 

239,316 

+  31,384 

30-5 

tBrit.  Eiec.  Trac.  Co. 

„      1 

108,9 :o 

+  6,396 

789,579 

+-47,717 

Chatham  and  Dist. 

July  31 

8,906 

+■    119 

80 

27,(40 

+  1,208 

14-98 

Cork 

„    31 

2,305 

+    141 

80 

14,905 

+-        U 

q-89 

Dublin 

Aug.  1 

26,0G7 

+  1,096 

181,8)8 

+-  4,178 

54-25 

Hastings 

July  31 

4,943 

+    114 

+-  1,387 

19-3 

Lancashire  United 

„    80 

6,567 

+    645 

SO 

44,917 

+  4,464 

39 

Llanduduo-Col.  Bay 

Aug.   I 

2,446 

+    289 

35 

9,817 

+-      976 

6-5 

London  United      . . 

,.      1 

27,8  5 

—   652 

189,fe78 

—  1,^65 

Tyneside 

July  30 

2,203 

+      89 

6 

2,325 

33 

11 

Anglo-Ai-gentine   .. 
Auckland 
Bombay  (B.E.T.)  . . 

July  29 
Aug.  1 

218,982 
12,(50 

f24,95£ 

+  '482 

28 

',670,76& 
87,025 

+  145,594 
+  3,318 

24-86 

l-OS 

Brisbane 

Brit.  Columbia  Ely. 

July 

26,205 

f  3,145 

•  • 

177,208 

+  46,494 

-• 

Calcutta 

Cape  Electric  T.  Ld. 

Aug.  2 

17,366 

+  1,080 

•• 

•• 

+  6,112 

Kalgoorlie,  W.A.  . . 
Lisbon 

June 

2,854 

•■ 

17,226 

•• 

20-5 

■fMadras 

July  81 

S,720 

+    436 

25,005 

+  1,'*70 

15-25 

1 

Montevideo 

July 

29,189 

+  8,754 

287,602 

+  23,745 

Cen.  London  Ely. 

Aug,  2 

17,474 

+    625 

31 

1-6,494 

19,318 

6-78 

'4 

City  &  S.  Lon.  Ely. 
♦DubUn-Lucan  Ely. 

„      2 

„      1 

10,!^8S 
845 

-    3^9 

+      98 

81 

87,919 

-  8,110 

7-26 
7 

G.N.  and  City  Ely. 

8-5 

L'pool  Overh'd  Ely. 

Aug.  3 

7,906 

+  1,154 

62,f00 

+  4,107 

6-6 

London  Elec.  Ey.  Co. 

.,      1 

50,775 

+  1,970 

81 

433,740 

+  6,510 

21-25 

Mersey  Eailway    . . 

„      2 

9,02.') 

+    685 

81 

69,271 

+  4,670 

4-5 

Metropolitan  Ely. 

,.      3 

68,6!;9 

+    857 

31 

521,3  5 

+  3,479 

26-75 

Met.  District  Ely. 

Aug,  2 

51,011 

+  2,428 

31 

407,187 

+  16,607 

25 

'4Ji 

irecks. 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  fignres  appearing^ 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstanceB. 


Wednesday,  August  lath. 


CHEMICALS.  &0. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec, 

m  Aold,  Hydroohlorio 

per  owt. 

!'■ 

9  • 

m     „     Nitric 

22/- 

•  • 

m     „     Oxalic           

per  lb. 

2|d, 

•  • 

a     „      Bulphurio 

per  cwt, 

5/6 

•  • 

a  Ammoniac  Sal 

42/- 

•  • 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

£29  10 

•  • 

a  Bleaching  powder 

£6  e 

•  , 

a  Bisulphide  of  Carbon 

£18 

•  , 

a  Borax 

£17  10 

,  , 

a  Copper  Sulphate 

11 

£21  10 

.  , 

a  Lead,  Nitrate         

£27  10 

,  , 

a      „      White  Sugar 

£26 

•  • 

a      „      Peroxide 

£83 

■  • 

e  Methylated  Spirit 

per  gal. 

2/6 

•  • 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

8*d. 

•  • 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£^W 

a  . 

a        ,1       Chlorate 

per  lb. 

nt 

•  • 

a        ,1       Perchlorate 

•  • 

a  Potassiiim,  Cyanide  (98/100  %) . . 

7id. 

,  , 

(for  mining  purposes  only) 

a  Shellac          

per  cwt, 

85/- 

•  • 

a  Sulphate  of  Magnesia      , . 

per  ton 

£4  10 

•  • 

a  Sulphur,  Subhmed  Flowers 

£8  10 

,  , 

a        .,        Eecovered 

£5  10 

•  • 

a        „         Lump 

ti 

£6 

•  • 

a  Soda,  Caustic  (white  70/72  %)   . . 

M 

£10  5 

•  • 

a      „     Chlorate        

per  lb. 

Bgd. 

•  • 

a      „     Crystals         

per  ton 

£3  6 

•  • 

a  Sodium  Bichromate,  casks 

per  lb. 

8d. 

•  • 

METALS.  &c, 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£95 

•  • 

b          „          Wire,  in  ton  lots 
(1  to  14  B.W.Q.)  ■ 

»i 

£121  6  8 

.  • 

b          „          Sheet,  in  ton  lots   . . 

£126 

,  , 

p  Babbitt's  metal  ingots     . . 

£50  to  £221 

,  , 

c  Brass  (rolled  metal  2"  to  12*  basis) 

per  lb, 

7Sd. 

id.  inc. 

c      „     Tube  (brazed) 

II 

lod. 

inc. 

c      „         „     (solid  drawn) 

82d. 

inc. 

c      „     Wire,  basis 

8d. 

i  inc. 

c  Copper  Tubes  (brazed)     . . 

lljd. 

inc. 

c       „           „      (solid  drawn) 

lOgd. 

inc. 

g       „      Bars  (best  selected) 

per  ton 

£85 

£1  ino. 

g       „      Sheet          

H 

£85 

£1  inc. 

g       „      Rod  

£85 

£1  inc. 

d       „      (Electrolytic)  Bars 

£73 

^6  10s.  inc. 

d       „                 „           Sheets      .. 

£91 

£6  lOs.  inc. 

d       „                „           Rods 

£7810 

^£6  10s.  inc. 

d      „                 „           H.C.  Wire 

per  lb. 

9id. 

Id. inc. 

/Ebonite  Bod           

4;6 

,, 

/       „        Sheet        

4/- 

B  German  Silver  Wire 

1/10 

b  Gutta-percha,  fine 

II 

7/-  to  8/. 

b  India-rubber,  Para  fine  . . 

8/10 

Id.  dec. 

/  Iron  Pig  (Cleveland  warrants)  . , 

pprton 

51/11 

4d,  dec. 

/     „    Wire,  galv.  No,  8,  P.O.  qual. 

£14 

g  Lead,  English  Pig 

£21  5  to  £21  10 

•  • 

m  Manganin  Wire  No.  28  .. 

per  lb. 

6/6 

g  Mercury        

per  bot. 

£7  5 

e  Mica  (in  original  oases)  small  . , 

per  lb. 

6d,  to  38. 

e     n               II           II      medium 

8/6  to  6/- 

•  • 

e     „               „           „      large   .. 

7/6  to  11/- 

o  Nickel,  sheet,  wire,  &c 

B/6  to  4/6  nom 

p  Phosphor  Bronze,  plain  castings 

„ 

1/1  to  1/3^ 

p         „            „    rolled  bars  &  rods 

1, 

1/0|  to  i/a 

p         „           „  rolled  strip  &  sheet 

II 

1/2J  to  l/5i 

•  • 

©Platinum       

per  oz. 

186/- 

d  Silicium  Bronze  Wire 

per  lb. 

lOd. 

r  Steel,  Magnet,  in  bars      .. 

per  ton 

£65 

,, 

a- Tin,  Block  (English) 

1, 

£193  to  £194 

£9  inc. 

a    „     Wire,  Nos.  1  to  16    .. 

per  lb. 

a/7 

Id.  inc. 

p  White  Anti-friction  Metals 

per  ton 

£60  to  £228 

k  Zino,  Sh't  (Vieille  Montagne  bnd.) 

H 

£25  6 

5s.  inc. 

Qnotatlons  supplied  by— 


a  G.  Boor  &  Oo. 

b  The  British  Alamlnlam  Co.,  Ltd, 
e  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
/India-Rubber,  Gntta-Peroha   and 
Telegraph  Works  Oo.i  Ltd, 

f  James  &  Bhakspeare, 
Edward  Till  A  Oo. 


Boiling  &  Lowe, 
k  Morris  Ashby,  Ltd, 
;  Richard  Johnson  &  NepheWi  Ltd, 
m  W.  T,  Glover  &  Co.,  Ltd, 
II  P.  Ormiston  &  Sons 
o  Johnson,  Mattbey  ft  OOn  Ltd< 
P 
r  W,  F,  Dennis  Sc  Ooi 


Stock  Exchao^e  Notices. — Application  has  been  ma(3e 

to  the  Committee  to  appoint  a  special  settling:  day  in  and  to  f^rant 

a  quotation  to — 

International  Light  and  Power  Co.,  Ltd.— 81,000,000  sis  per  oent.  cumula- 
tive preferred  stock. 

To  appoint  a  special  settling-  day  in — 
International  Light  and  Power  Co.,  Ltd.— §2,500,000  common  stock. 

Marconi's    Wireless    Telejrraph     Co.,     Ltd.— The 

directors'  report,  published  yesterday  morningr,  shows  that  during 
the  year  ended  December,  1912,  the  gross  profit  was  £537,243,  aa 
compared  with  £214,407  for  1911.  The  net  profit  is  £413,295,  as 
compared  with  £141,717  for  1911.  Dividends  of  17  per  cent,  on 
the  preference  shares  and  20  per  cent,  on  the  ordinary  for  the  year, 
require  £42,500  and  £149,921  respectively,  A  reserve  fund  is  started 
with  £100,000,  and  £146,726  is  carried  forward.  We  shall  deal 
with  the  report  more  fully  in  our  next  issue. 


Tyneside   Electrical    Development 

interim  dividend  of  5  per  cent,  is  declared. 


Co.,  Ltd.— An 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


KHeLISH    ELECTBICITY    SUPPLY    ASD   POWEB    COMFAHIEU, 


NAME, 


Bonrnemoath  ft  Poolei  Ordi    .. 

Do.    4»%Pref 

Do.    Second  6  %  Prel. 

Do.    4)  %  Deb.  Stock.. 
Brompton  &  KenBlngton,  Ord... 

Do.    t  %  Onin.  Pre! 

Oentral  Eleotrlo  Snpply,  4  %) 

Qnar.  Deb.  / 

Otaarlng  OroBB,  West  End  A  Olty 

Do.    4i%0am.  Pref 

Do.     "  Olty     Undertaking  "  1 
4i  %  Gam.  Pref.  / 

Do.         Do,  4%  Deb 

OhelBSB,  Ord 

Do.    4i%Deb 

Olty  of  London,  Ord 

Do.    8%  Onm,  Pref 

Do.    B  %  Deb 

Do.    4i  %  Second  Deb. 
Ootmty  of  London,  Ord 

Do.    8%  Pref 

Do.    4i%Deb 

Do.    4j  %  Second  Deb. 
BdmondBon'B,  Ord,         ..        .. 

Do.    6%  Onm.  Pref 

Do.    6%  Non-Cnm.  Pref,     . . 

Do,    4i  %  First  Mort.  Deb.  . . 
Folkestone 

Do.    6%  Onm.  Pref.   .. 

Do.    4i%  First  Deb.  .. 
Hove 


Stock 

or 
Bbare 


* 

10 

10 

10 

Stock 

6 

6 

100 

6 
6 


100 
6 

Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
£3 
6 
6 
100 
6 
6 

too 

6 


Dlrldendi 
for 


1911. 

a 

r 
*i 

10 
7 

4 

6 

4i 
4 

4 

6 

a 

8 
8 
6 

*i 

6 
6 

I 

Nil 

Vi 

6 
6 

4J 
9 


1913, 

6 

6** 

10** 
T 

4 

6+ 

*i 

4 

4t 

4i 
9 
6 
6 

f 
6 


«i 

6 

6 

4i 
91 


Closing 
QaolatlonB 
Aug.  12th. 


I-  m 


9i—  10 

io| 

95  —  96' 

84-    9 
8i-    81 

94  —  97 

*i-  *i 
*i—  n 

^-  4 

90  —  92 

94  —  97 
15  -  16J 
12  —  13 

114  —118 
98  —100 
11  -  IH 
UJ—  12 

102i-1044 
98  —101 

^  i 

4-    4i 
11-    2 

79  —  82 
4i-  6 
44—    6 

88  —  90  xd 
71-    8i 


Rise 

Present 

+  or 

Yield 

FaU 

P.O. 

— 

» 

£  8,  d. 

•  • 

6  14    3 
4  12    4 
6  12  11 

+  14 

4  11  10 

-* 

5  11     1 

4    0    0 

•  • 

4    2    6 

^  ^ 

5    5    8 

•  • 

4  14    9 

•  • 

6  12    6 

•• 

4    7    0 

4  17    7 

,  , 

4  12    9 

+  4 

5    9    1 

4  12    4 
4    4    9 

,  , 

4  10    0 

+   : 

6    4    4 

+     i 

5    0    0 

+  i 

4    6    2 

4    9    1 

•  • 

Nil 

,  , 

8    8    7 

-* 

,  , 

■  • 

5    9    9 

*  • 

6    0    0 

,  , 

5    0    0 

•  • 

5    0    0 

6    9    1 

NAME. 


Closing 
Qoolationa 
Aug.  12th. 


RlM   PrMent 

+  or     Tl«14 
Fall       px. 


Kensington  it  Enlghtsbrldge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  41  %  Deb,  .. 
London  Electric,  Ord.    .. 

Do.    6%  Pref 

Do.  4  %  First  Mort,  Deb,  . . 
Metropolitan         

Do.    4i%  Cum.  Pref 

Do,    4i  %  F.  -St  Mort.  Deb,  . . 

Do.     84  %  Mort.  Deb, 


North  Metropolitan  Power  Snp-  i 

ply,  6  %  Mortgages  (Red.)  J 

Nottlng    Hill,    6  %  Non-Cam.  I 

Pref.; 

Oxford  

St.  James'  and  Pall  Mall,  Ord, 

Do.    7%  Pref 

Do.    84%  Deb 

SoQth  London,  Ord 

Do,  B  %  FIrat  Mort.  Deb,  .. 
Soath  MetropoUtan,  7  %  Pref.. . 

Do,  44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    6%  Cum,  Pref 

Do.  44  %  First  Mort.  Deb. . . 
Westminster,  Ord, 

Do.    44%  Cam.  Pref 


COLONIAL   AND   FOREIGN   ELECTRICITY   SUPPLY   AND   POWER. 


Adelaide,  6  %  Pref 

Catcntta,  Ord.       ..        •.        •. 

Do.    6%  Pref 

Calgary  Power,  1st  Mort.  Bde. 
Canadian  Oen,  Bl,  Com, 

Do,    7%  Pref 

Cordoba  Lt.,  Power  andT.,  Ord. 

Do,    6%  Deb 

Bleo,  Lt.  and  P.  of  Coohabamba, ) 

S  %  Bonds  ; 

Bleo.  Supply  Victoria,  6  %  Ist  1 

Mort.  Deb.  j 

Bleo.  Dev.  Ontario,  6  %   Ist) 

Mort.  Bonds  J 

Kalgoorlle  Bleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

EaminlstlqnlaPower,6%  Q,  Bs. 

Madras,  Ord.         

Melbonrne,  6  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    T%  Com.  Pref 

Do.    R  4,  Ist  Mort.  Gold  Bds, 

Do.    5  %  2nd  Mort.  Bonds   . . 


6 

6 

6 

6 

84 

84 

6 

6 

6 

100 

6 

6 

SlOO 

7 

1 

$100 

7 

7 

1 

8 

5 

100 

5 

6 

100 

6 

6 

100 

6 

6 

$600 

6 

S 

10/- 

Nil 

•  • 

1 

6 

6 

$600 

6 

6 

6 

Nil 

•  • 

100 

6 

6 

,  , 

6 

6 

$100 

4 

4P 

$100 

7 

7 

6 

B 

100 

5 

5 

5  —    6| 
7-74 
5  -    5J 
90  —  92 
108  —112 
119  —124 

634-  954 
90  —  92 

874-  904 

914-  634 


¥. 


T3' 

101  —103 
li-    1| 

103  —106 
74-77 
62  —  64 
S3  —  98 
85  —  88  xd 
74  —  77 


•  • 

6  14    8 

, , 

6  13    4 

-^! 

4  15    3 

6    8    8 

,    , 

6    5    0 

-1-1 

6  12  11 

,    , 

6    8    1 

•    • 

6    4    9 

•• 

6  10    5 

.. 

5  10    6 

-4 

5    6  11 

,. 

NU 

,  , 

9  12    0 

-n 

4  17    1 

•  * 

4  14    4 

6    9  10 

+  1 

6    5    0 

■n 

7    2  10 

,  , 

5  13    8 

6    9  10 

Monterey  Rly.  Light  ft  Power, ) 

6  %  Ist  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power   .. 

Northern,  Lt.,  Power  and  Coal, ) 

6  %  1st  Mort.  BondB  / 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref,      . . 

Do.    6  %  Deb.  Stock    . . 

Roy.  Bleo.  Co.,  Montreal,  44  % ) 

1st  Mort.  Deb,  / 

Bhawlnlgan  Water,  Capital 

Do,    6  %  Con.  Ist  Mort,  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb, 
Vera  Croz  Lt„  P.  and  T.,  B  %  1 
1st  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
iBt  Mort.  6  %  Qold  / 


100 

5 

6 

$100 

8 

9t 

$600 

6 

6a 

Stock 

10 

10 

Do. 

6 

6 

Do. 

6 

6 

100 

4 

4 

$100 

B 

E4 

$500 

6 

6 

Stock 
Do. 

21 

S 

100 

6 

B 

1 

ll|d. 

I7id. 

lOO 

8 

6 

76  -  TSxd 

•  • 

207  -217  xd 

.  • 

15  —  25 

.. 

207  -217 

•  • 

102  —107 

,  , 

974-  9»4 

•  • 

100  —102 

•  • 

126  -130 

-H2 

1044-1G64 

994-1024 

+  4 

97  —100 

904-  924 

•  • 

\k-   Vk 

106  -loe 

6    6    7 
4    2    7 


4    8  0 

6    9  1 

4  19  6 

4    8  8 

4    4  7 

4  14  0 
4    7  10 

4  10  0 

6    8  1 


5  11     1 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amaion  Telegraph 

Do.    6%  Deb.  Red 

American  Telep.  ft  Teleg.,  Cap. 

Do.    Collat.  Trast 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  •  Portngnese   Tel.,  6  %  1 
Mort.  Deb.  j 

Oblll  Telephone 

Commercial  Cable,  Btlg.  4%  Deb. 
Onba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Com.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  / 
Bastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref,  Stock.. 

Do,    4%  Mort,  Deb 

Bastern  Extension  ..        .. 

Do,    4%  Deb 

Bast  and  B.  Africa  Tel.  4  % ) 
Mt,  Db,  Manrltias  Snb.  J 
Globe  Telegraph  and  Trust 

Do.    8%  Pref 

Qreat  Northern  Telegraph 
Indo-Boropean  Telegraph 
Maokay  Companies  Common  . . 

Do.    4%  Com,  Pref 

Marconi's  Wireless  Telegraph 

Do.    1  %  Cum.  Partlo.  Pref. 


10 

4 

44f 

stock 

B 

6 

$100 

8 

8 

$1000 

4 

4 

Stock 

8 

8 

Do. 

8 

6 

Do. 

80/- 

80/- 

100 

6 

6 

6 

7 

8 

Stock 

4 

4 

10 

6 

6 

10 

10 

10 

6 

4 

4t 

6 

M) 

10 

10 

6 

4 

100 

«4 

44 

Stock 

7 

7+ 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

96 

4 

4 

10 

6 

6f 

10 

6 

6 

10 

18 

20 

96 

18 

13 

$100 

6 

6 

$100 

4 

4 

1 

30 

•  « 

1 

17 

•  • 

93 
1304 

904- 

60  - 
1C8  - 

234- 

104  - 

7,V 
824- 


161- 


6 

6J 

98 

127 
75i 

94: 

12i- 
92  - 

99  - 

10|- 
12  - 
30-- 
55  - 
82  - 
66- 
81- 
3  - 


7g 

6    2    0 

m 

,, 

6    4    9 

1334 

+  4 

5  19  10 

924 

•  • 

4    6    6 

63 

,  , 

4  15    3 

109 

,  , 

6  10    1 

238 

6    7    0 

106 

•  • 

4  15    3 

7A  xd 

5    5  10 

844 

,  , 

4  14    8 

9: 

,  . 

6    6    4 

16; 

,, 

5  19    4 

8: 

,  , 

6    6    8 

7 

*  • 

6  18    0 

7  xd 

5  10    4 

100 

.  • 

4  10    0 

130 

., 

6    7    8 

774 

4  10    4 

S64 
12? 

+  14 

4    3  11 

+  S 

6    8    9 

94  xd 

4    5    1 

101 

•  • 

8  19    3 

"i 

6    6    8 

124 

+  i 

4  16    0 

82 

+  4 

6  13    0 

57 

6  14    0 

84 

+  3 

5  19    1 

70 

•  • 

5  14    4 

8^ 

+  A 

6    6    8 

8i 

+  4 

5    4    7 

Monte  Video  Telephone,  Ord. .. 

Do,    6%  Pref 

New  York  Telep. ,  44%  Gen,  BndB. 
Oriental  Telep,  and  Elec, 

Do,    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4  % ) 
Quar,  Debs,  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  ) 
Deb.  Red,  J 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 

Do,     4  %  Debs  ,  1  to     ,600 ) 
guar,  by  Braz.  Sub.  Tel.  j 
West  India  and  Panama  Teleg. 

Do,    6  %  Cum,  Ist  F.ef, 

Do,    6  %  Cum.  3nd  Pref. 

Do.    6%Deba 

Western  Telegraph,  Ltd.  . . 

Do,    4%  Deb 

Western  Union  44  %  Fdg,  Bonds 


1 

6f 

1 

6 

100 

«4 

44 

1 

10 

1 

8 

stock 

4 

Do, 

4 

10 

10 

10 

Cert, 

6 

Stock 

4 

44 

6 

8t 

B 

6 

94 

94 

•  • 

100 

4 

10 
10 

li 

1| 

10 

6 

100 

6 

10 

7t 

Stock 

4 

$1000 

4 

44 

9Pi-10CJ 

n^-  Hi 

864^  8S4 

96  —  98 

;»4-    10 
124  —127 

95  —  97 

64-    7 
6—54 
li%-  li'', 
93  —  96 

^^-    Sii 
9S—  ICi 


9i- 
99  —101 
12J-  18i 
904-  924 
90  —  93 


+  i 


6  6 
B  14 
4  9 
6  8 
4  16 
4  10 

4    1 


4  10    0    0 
4  14    6 

4  13    9 

6  14  4 
4  110 
4    3    4 

4    18 

I     4    8  10 
I     5  18 
I  6    1 

4  19 

6    5 

4    6 


4  16    9 


*  Unless  otherwise  stated,  all  sbaies  are  fully  paid,  a  Paid  in  deferred  interest  warrants.  \  Interim  Dividend. 


88.  In  Funded  Dividend  Certs. 


C0NT4NDED    ON    NEXT    PAGE 
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SHARE    LIST    OF    ELECTRICAL    OOMTANlE&.-iContimed.) 

ELECTRIC   RAILWAYS   AND   TRAMWAYS.— HOME. 


NAME. 


Bktta  Trams.  Pref.  Ordi .. 

Do,    B%Pref 

Do.    4J%Deb 

Brit.  Eleo.  Trao.,  6  %  Pref. 


Do. 
Do. 
Do. 
Do, 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do.  Deferred 

Do.  6%Cum.Pr'f 

7%  Non-Cum.  Pr'f. 
5%Perp.  Deb, 
4i^  %  Qnd  Deb.       . . 
Central  London  Bailway,  Ord. 
Do.    Gtd.  Assented     . . 

Pref 

Gtd.  Assented     .. 

Def 

Gtd.  Assented     .. 
4  ^'  Deb. 
City  A  8.  London,  6%  Pref.,  189i 
Do,         Do.         1896    .. 
Do,         Do,         1901    .. 
Do.        Do.         1908    .. 

Do.    4%  Deb 

Breat  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref, 

Do.    4i%Deb 

Ble  of  Thanet  Trams,  6  %  Pref. 

Do.    4%  Deb 

Lanoashire  United,  5  %  Deb.  . . 

London  and  Suburban,  Ord.    . . 

Do.         Do.      5  %  Cum.  Pref. 

Do.         Do.     4*  %  1st.  Deb. 


Btook 

Dlrldends 

or 
Share. 

for 

* 

1911. 

1913. 

1 

Nil 

Nil 

1 

6 

6 

100 

44 

44 

100 

•  • 

100 

,  , 

,, 

100 

6 

6 

100 

,  , 

3 

100 

B 

6 

100 

4* 

44 

100 

3 

3 

100 

,   . 

,  , 

100 

4 

4 

100 

, 

,  , 

100 

2 

2 

100 

,  , 

100 

4 

4 

100 

6 

6 

100 

6 

6 

100 

5 

6 

100 

6 

6 

100 

4 

4 

10 

Nil 

Nil 

1 

6 

6+ 

100 

8 

44 

6 

24 

100 

4 

4 

100 

5 

6 

1 

•  ■ 

1 

100 

4S 

CIOBing 

Quotations 
Aug.  12th. 


s9  — 
72  —  77 

74-    94 
34-    54 

78  —  81 
38  —  41 
90  —  93 

72  —  76 

73  —  75  xd 

81  —  83 
73  —  80  xd 

82  —  84 

75  —  77 

79  —  81 

97  —  99 

98  — lOOxd 
98  — lOOxd 
97  —  99  xd 
97  —  99  xd 
92  —  94 

24-    2g 

^-  ?i 
63  —  73 

24-  21 
73  —  78 

76  -  78 
i-      i 

9  11 

„T« —      rs 
65  —  75 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  8,  a. 

, , 

Nil 

, , 

6    8    0 

6  17    0 

-4 

•  • 

" 

7    8    2 

+1 

7    6    4 

6    7    6 

5  18    5 

•  - 

4    0    0 

+  1 

4  16    6 

5    0    0 

4  16    3 

2  13    0 

+  1 

4  18    9 

•  • 

4    0  10 

1 

6    0    0 

5    0    0 

,  ^ 

5    1    0 

+  1 

6    19 

,  , 

4    5    1 

,, 

Nil 

,  , 

7  13    7 

,  ^ 

6    8    3 

,, 

4  15    3 

,  , 

5    2    7 

•  • 

6    8    2 

.. 

6    0    0 

NAME. 


London  Eleo.  Rallw'yB,4  %  Deb, 

London  United  Trams,  4  %  Deb. 

Metropolitan  Railway  Oonsol, .. 

Do,    Barplus  Lands    ..        .. 

Do,    84%  Deb 

Do,    8i%Pref 

Do,    84%  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

4%  Deb 

4  %  Prior  Lien    .. 

44%  First  Pref 

84%  Gtd 

Eleo.  Trams,  44  %  Deb, 

6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground    Eleo,    Railways 
Do.    "A" 

Do.    6%  First  Cum.  Inc.  Deb< 
Do,    44  %  Bonds 
Do,    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do,    44%  Deb 


Do, 
Do, 
Do, 
Do. 
Metro 
Do. 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
6 
6 
100 


Dividends 
for 


1911, 

4 
13 

2l 

si 

8i 
Nil 
6 
4 
4 

^4 
84 

44 
6 

44 


44 
14 

Nil 
8 


44 


1912. 
4 
4 

Ig 

2| 

84 
84 
84 
Nil 
6 
4 
4 

44 
84 
44 
6 

34 
b 

44 


6 

44 
6  + 

8+ 
44 


Closing 

Qnotatlons 

Aug.  12th. 


91  —  93 
60  —  61 

48  —  484 
59  —  61  xd 

83  —  85  xd 
81  —  83  xd 
77  —  79  xd 
35  —  354 

136  -139 

92  —  94 
95  —  97 

81  —  83  xd 
74  —  76  xd 

84  —  88 
91  —  94 

9    13 

5TZ  35 

fs-   ii 

82  —  85 

i-     I 
63  —  68 

ai-    44 

4-      § 
HI  —113 

99  —101 
94  —  95 

ir-      I 
8§-    4 
81  —  85 


Rise 

+  or 
Fall 


+  1 
+  3i 


-4 


+  J 

+i 

+1 
+3 


Preaenl 

Yield 

p,o. 


M  B,   d, 

4  6  0 
6  6 
8  7 
4  10 
4  2 
4  4 
4  8 
Nil 
4  6 
4  6 
4  2 
6    8    3 

4  12    1 

5  2    3 

6  6    6 

7  '5  6 
5    6    0 

8  0    0 

5  17    8 
Nil 
Nil 

6  6  2 
4  9  1 
6    6    4 

Nil 

6  "6    0 


ELECTRICAL   RAILWAYS    AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg,  Trams,  let  Pref,     . . 

Do,    and  Pref 

Do,    4%  Deb 

Do,    44%  Deb 

Do.    B%Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Eleo.  S.  &  Trams,  Pref, 

Do.    44%  Deb 

Do.    6%  2nd  Deb 

Brazilian  Traction  Light   and  1 

Power  ( 

Brisbane  Trams  Invt.,  Ord,     .. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Oolambia  Eleo,  Rly„  Def,    .. 

Do,    Pref.  Ord 

Do,    6%  Pref 

Do,    44  %  Ist  Mort.  Deb.      .. 

Do,    44  %  Vancouver  Deb.   . . 

Do,    4l%Con.  Deb 

Calcutta  Trams,  Ord. 

Do.    6%  Pref 

Do,    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Elec.  Bly.,  6  %  Bonds 
Kalgoorlie  Elec.  Trams  .. 

Do,    6%ADeb 

Do.    6%BDeb. 


6 

64 

64 

6 

H 

64 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

•  » 

6+ 

6 

8 

8 

6 

B 

5 

100 

44 

ih 

100 

8 

8t 

100 

6 

6 

100 

6 

B 

40 
100 

S 

44 

4. 

100 

4 

4 

6 

7 

5 

6 

6 

6 

100 

4 

44 

1 

a, 

5 

6 

6 

6t 

100 

4 

4 

100 

6 

6 

$1000 

6 

6 

1 

Nil 

•  • 

100 

6 

6 

100 

6 

8 

m-  6}i 

-1*B 

5  11    4 

ix%-       iT% 

+  4 

6    0    7 

91  —  93 

4    6    0 

944-  964 

, , 

4  13    3 

97  -  99 

, , 

6    10 

100  —102 

. 

4  18    0 

io|-  114 

-  4 

5    4    4 

94  -  96 

4  13    9 

96  -  99 

5    1    0 

924-  944 

+  64 

6    7    0 

6|-    71 
41-    54 

•  • 

6    8    6 
4    8  11 

97  -100 

4  10    0 

124  -129 

+1 

6    4    0 

109  — 114xd 

,  , 

5    5    3 

1024-1054  xd 

4  14    9 

100  —103 

a  « 

4    7    6 

100  -102  xd 

,  , 

4    8    3 

954-  974 

4    7    2 

51-    6i 

6  12    0 

4i-    54 

+  1^ 

4  17    7 

954—  984 

4  11    5 

ii-     i# 

,  , 

6    8    1 

Bi-      5i 

+  tV 

4    8  11 

92  —  97 

4    2    6 

904-  944 

,  , 

6    5  10 

944-  984 

,  , 

5    1    6 

^a-     A 

•  • 

Nil 

85  -  90 

,  , 

6  11    1 

26-35 

La  Plata  Eleo,  Trms,  Ord, 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord,         .. 

Do,    6%  Pref 

Do,    6%  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„  Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  Ist  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do,    Gen.  Con.  6  %  Bonde    . . 

Do.    6%  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    .. 
Rangoon  El.  Tr.  &  Sup.,  Pref. .. 

Do.    44%  1st  Deb 

Riode  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds  ; 

Do.  6%  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and  P. ) 
6  %  1st  Deb.  J 
Singapore  Trams,  6  %  Deb.  . . 
Southern  El.  Tr.  B.A.,  6  %  Deb, 
Un.  Eleo.  Trams  Monte  Video  . . 

Do,    6%  Pref 

Do,    6%  1st  Deb 

Winnipeg  Blec,  Bly„  44  %  Deb, 


1 

Nil 

1 

6 

,  , 

1 

6 

4id. 

1 

6 

6 

100 

6 

6 

5 

,  , 

6 

100 

6 

6 

100 

6 
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16 
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Aron,  Ord 

Do,    6%  Pref 

Babcock  &  Wlloox 

Do.    Pref 

British  Aluminium,  Ord,  . . 
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Brush,  7%  Pref 
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Do.    44%  Deb 
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, 
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Orompton  &  Co.,  Deb,    .. 
Dick,  Kerr 
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Do.    fully  paid  .. 

Do,    4%  Deb 

Do.    6  %  beoond  Deb, 
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Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  Electric,  6%  Pref, 

Do.    Deb 

Henley's,  Ord. 

Do,    Pref 

Do.    Deb 

India-Rubber,  Q,  &  T,    . . 

Do,    Pref 
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Do,    Deb 

Wlllans  &  Robinson       .. 

Do.    Pref 

Do,    Deb,..       >.       *• 
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*  Unieei  otherwise  stated,  all  shares  are  fully  paid. 
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THE    BILLITER-SIEMENS    ELECTROLYTIC 
ALKALI    CELL    AND    PROCESS. 


By  JOHN  B.  C.  KERSHAW. 


The  Billiter-Siemens  cell  is  protected  by  Enj^lish  patent 
No.  7,757  of  1907,  and  is  the  invention  of  Dr.  Jean  Billiter, 
of  Vienna.  Since  the  patent  was  granted  the  cell  has  been 
thoroughly  tested  on  a  practical  industrial  scale  at  the  Kali- 
werke  Aschersleben  in  Germany,  and  at  two  small  installa- 
tions of  a  similar  character  in  Austria,  and  the  patent  rights 
for  Europe  have  passed  into  the  hands  of  ^lessrs.  Siemens 
and  Halske,  of  Berlin,  while  the  Kaliwerke  Aschersleben 
control  the  American  and  Colonial  rights.  At  the  present 
date  there  are  five  works  in  operation  where  the  Billiter- 
Siemens  cell  and  process  are  employed,  the  most  important 


Fig.  1. 

of  these  being  the  installation  at  the  works  of  the  Niagara 
Alkali  Co.,  successors  to  the  old  Roberts  Chemical  Co. 
Details  of  these  five  installations  of  the  Billiter-Siemens 
cell  and  process  are  given  in  Table  I,  and  it  may  be  remarked 
that  the  Niagara  plant  is  at  present  being  enlarged  to  three 
times  its  original  size,  and  that  3,000  kw.  will  be  ultimately 
required  for  operating  the  cells  Sit  this  factory. 

Desceiption  of  Cell  and  Cell  Process. 

The  Billiter-Siemens  cell  is  a  combination  of  the  "  bell " 
type  of  gravity  cell  and  a  horizontal  diaphragm,  by  means  of 
which  the  known  disadvantages  of  this  type  of  cell  are 
minimised.  These  disadvantages  were  fully  demonstrated 
during  the  trials  of  the  Richardson  &  Holland  bell-type  of 

TABLE    I. — Locality    and    Capacity    of  Works   employing 
THE  Billiter-Siemens  Diaphragm  Cell. 


Title  of  firm  and  locality  of  works. 

No.  of 
cells. 

Capacity  of 
cells. 

KW. 

utilised. 

Kaliwerke  Aschersleben  Akt.  Gesell. 

(Aschersleben,  Saxony) 

10 

2,000  amps. 

100 

Bosnische  Elektricitiits  Akt.  Gesell- 

chaft  (Briickl,  Austria) 

61 

2,r)00amp8. 

GoO 

Ignaz  Spiro  &;  Sohne  (Krummauer, 

Bohemia) 

32 

500  amps. 

65 

Farb-Werke   Hoshst  (Hochst,  Ger- 

many) 

? 

? 

? 

Niagara  Alkali  Co.  (Niagara  Falls) 

r.o 

."5,000  amps. 

1,000 

cell,  by  the  Electrochemical  Co.  at  St.  Helens,  in  the  years 
1895-1900,  and  the  disappointing  results  that  followed  the 
erection  and  equipment  of  this  works  have  handicapped  the 
development  of  electrolytic  alkali  processes  in  this  country, 
even  down  to  the  present  date.  A  second  attempt  to  work 
this  type  of  cell  was  made  in  1899,  at  Aussig,  in  Austria, 
by  the  Oest  Yerein  fur  Chemische  Production,  and  here 
greater  success  was  achieved,  A  low  concentiation  of  sodium 
hydrate  is,  however,  only  possible  with  the  open  gravity 
type  of  cell,  and  according  to  Allmand*  not  more  than 
6,000  H.p.  is  utilised  at  the  present  moment  in  the  Aussig 
and  other  works  using  this  cell  and  process.  The  Billiter- 
Siemens  cell,  one  of  the  latest  developments  of  the  bell-type 
of  cell,  is  shown  diagrammatically  in  figs.  1  and  2.    Fig.  1  is 

*  "The  Principles  of  Applied  Electrochemistry,"  Arnold,  1912. 


the 
cell 
the 
the 
the 


portion  of  a  longitudinal  section  of  the  cell ;  while  fig.  2  is  a 
cross-section  of  the  whole  cell,  drawn  on  a  reduced  scale,  as 
compared  with  fig.  1. 

As  described  in  the  patent  specification,  the  cell  consists 
of  a  bell  (11)  which  is  cU^^sed  at  the  bottom  by  a  diaphragm  (2). 
The  latter  rests  on  an  iron  or  nickel  wire  net  (3)  which 
serves  as  the  negative  electrode.  The  bell  stands  in  a 
vessel  (10).  In  the  inside  of  the  bell  is  the  anode  (8),  made 
of  platinum  or  carbon — this  is  placed  parallel  to  and  at  a 
short  distance  from  the  cathode  wire  net  (3). 

In  order    to    permit   of    a    complete    separation   of 
products  of    electrolysis    (soda-lye  and  chlorine;,  the 
is    operated    as     follows  : — The    bell  is    filled     with 
electrolyte     to     a     pre-determined     height,     whilst 
outer    vessel   (10)  remains   at     first    empty.       Since 
diaphragm  is  pervious  to  liquids,  the  common  salt  solution 
works  through  to  the  cathode,  and  forms  there  soda-lye. 
The  outlet  (13)  for  the  lye  is  in  such  a  position,  and  of  such 
dimensions,  that  the  liquid  in  the  outer  vessel  just  washes 
the  cathode  wire  net.       In  order  to  allow  easy  exit  for  the 
hydrogen  bubbles  evolved  during  electrolysis,  the  cathode 
wire  net  (fig.  1)  may  be  curved,  and  may  be  allowed  to  abut 
against  impervious  channels  (7)  having  openings  allowing 
the  hydrogen  to  escape  easily  ;  or  the  straight  or  corrugated 
cathode  wire  net    is  fixed  with  a  slightly  upward  slope — a 
slope  of  5V)  is  quite  sufficient  for  the  purpose.      In  order  to 
raise  its  conductivity,  the  electrolyte  may  be  warmed  by  a 
heating  pipe,  not  shown  in  the  drawing,  and  the  apparatus 
only  works  well  when  suitable  diaphragms  are  used.       Dia- 
phragms must   be  provided  therefore,  the  permeability  of 
which  may  be  adjusted  according  to  the  liquid  used,  without 
opposing  a  high  resistance  to  the  current  ;  these  diaphragms 
must  also  be  capable  of  being  made  to  conform  to  the  shape 
of  the  cathode.      All  solid  diaphragms,  such  as  corrnndum 
compositions — cement,  asbestos  board,  &c. — have  been  found 
to  be  unsuitable  for  this  reason  ;    and  powder  diaphragms 
are  also  inadmissible,  since  they  cannot  be  moulded  and  are 
not  permanent.     The  ordinary  powder  diaphragms  cannot  be 
used  on  sloping  surfaces,  because  the  powder  soon  slips  oflF : 
moreover,  they  pack  together  and  soon  become  impervious. 
For   the   same  reason  they  cannot  be  used  in  combination 
with  solid  ribs.     The  desired  result  has  been  obtained  in  the 
BiUiter  cell  by  covering  the  wire  net  cathode  with  ordinary 
commercial  asbestos  cloth  (1  in  fig.  1),  on  which  is  spread 
a  special  powder  diaphragm  (2  in  fig.  1). 

According  to  the  invention,  the  diaphragm  composition  is 
produced  from  a  mixture  of  barium  sulphate  or  alumina, 
with  asbestos  wool,  and  this  is  made  into  a  plastic  but 
tenacious  and  consistent  mass,  with  a  solution  of  common 
salt.  Such  mixtures  of  suitable  powders  with  asbestos  wool, 
can  be  made  extremely  quickly  and  easily.  Whereas,  for 
example,  barium  sulphate  takes  several  hours  to  settle  in  the 
form  of  mud,  a  suspended  mixture  of  barium  sulphate 
powder  with  asbestos  wool  will  settle  in  a  few  minntes,  in  a 
solution  of  common  salt  of   20  per  cent,  strength.     This 


Fig.  2. 

deposit,  which  has  at  first  the  consistency  of  a  tenacious 
mud,  can  be  easily  dried,  and  can  take  any  desired  shape, 
which  it  retains  during  use,  even  when  kept  for  a  long  time 
in  liquids.  According  to  Muhlhaus,  the  BaSO^  is  best 
precipitated  hot,  no  change  in  the  size  or  shape  of  the  grains 
then  occurs  in  the  cell. 

These  diaphragms  are  stated  to  be  extremely  resistant, 
they  will  keep  for  mouths  or  yeare,  and  can  be  quickly  and 
easily  changed  or  renewed,  as  compared  with  the  onlinary 
powder  diaphragms.  It  is  only  necessary  to  remove  the  layer 
of  mixed  asbestos  wool  and  powder,  and  to  substitute  a  new 
layer,  which  can  be  done  in  a  few  minutes.  As  an  alterna- 
tive, the  asbestos  cloth  may  be  taken  out,  a  new  one  put  in, 
and  the  diaphragm  made  up  again. 
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In  air,  these  diaphragms  after  a  short  time,  dry  com- 
pletely, and  become  hard  ;  they  recover  their  original 
pliability  and  permeability  on  being  placed  for  a  short  time 
in  water  or  in  a  salt  solution. 

By  altering  the  proportions  of  the  mixture  of  asbestos  wool 
and  barium  sulphate  powder  or  alumina,  and  also  by  altering 
the  thickness  thereof,  the  permeability  of  the  diaphragm  can 
be  graduated  as  desired.  As  a  rule  in  the  production  of  lyes 
of  8  to  13  percent,  strength,  11)0  grammes  of  BaS04  with 


Fig.  3.— Alkali  Cells  at  the  Kaliweekb  Ascheesleben,  Saxony. 


3  to  6  grammes  of  asbestos  wool  are  used  on  100  sq.  cm. 
surface;  for  the  production  of  13  to  18  per  cent,  lyes, 
275  grammes  of  BaSO^,  with  8  to  10  grammes  of  asbestos 
wool ;  and  for  the  production  of  still  more  concentrated  lye, 
350  grammes  of  BaSO^,  with  15  grammes  of  asbestos  wool, 
are  employed. 

During  the  electrolysis,  soda  lye  is  formed  in  the  vessel 
(10),  while  chlorine  ions  pass  to  the  anode,  are  there 
collected  and  evolved 
as  gaseous  chlorine. 
Fresh  solution  is  added 
through  the  pipe  (12), 
which  extends  down 
almost  to  the  dia- 
phragm. During  the 
electrolysis,  therefore, 
the  upper  part  of  the 
solution  becomes  poor 

in  salt,  and  the  lower 
part  increases  in  specific 
gravity ;  as  a  result  of 
this  difference  in  spe- 
cific gravity,  a  very 
sharply  defined  layer  is 

formed   directly  above 

the    diaphragm.      To 

further   facilitate    the 

formation     of    the 

layers,    a   chamber  or 

pocket  (9),  fig.  2,  of 

impervious  material 

may   be   fixed   to  the 

bell  and  charged  with 

solid  common  salt,  in 

order  to  keep  the  layer 

next    the     diaphragm 

constantly     saturated, 

and  so  make  it  specific- 


so  as  to  wash  the  underside  of  the  cathode  as  well.  The 
cathode  net,  therefore,  is  continually  washed  on  its  upper 
and  lower  sides  by  the  overflow  from  the  dam  and  by  the 
passage  of  the  solution  through  the  diaphragm.  In  fig.  2 
the  intervening  space  between  (5)  and  (11)  is  made  much 
larger  than  it  really  should  be,  for  clearness  sake.  In  prac- 
tice, this  space  is  made  as  narrow  as  possible  to  prevent 
diffusion. 

The  cells  may  be  made  of  various  materials— such  a& 

glass,    wire  -  glass     or 
stoncAvare      plates 
bedded  in  cement    or 
asphalte,  as  shown  in 
fig.  1  ;    they  can  also 
be  made  of  armoured 
concrete    or    of   stone 
slabs.     In   small  cells 
(up  to  100  amperes)  it 
is  advisable  to  fix  the 
asbestos  cloth  to  the 
bell.     The  whole  bell 
with    the    diaphragm 
can  then  be  placed  on  a 
corrugated    wire    net, 
shaped  to  the  form  of 
the  outer  vessel.     The 
bottom   of   this  outer 
vessel   (10)  is  advan- 
tageously   made    of 
sheet-iron,  and  it  then 
forms   a    direct    con- 
ductor for  the  current 
to  the  cathode  net.  In 
larger  cells  (above  lOO 
amperes)  this  plan  is 
scarcely  practicable ; 
and  in  such  cells  it  is  advisable  to  fix  the  cathode  wire  net  to  the 
bell.  In  order  easily  to  renew  the  diaphragm,  if  required,  with- 
out having  to  take  out  the  bell,  the  lid  of  the  latter  is  made 
readily  removable.     The  asbestos  cloth  is  not  fixed  to  the 
bell,  but  is  clamped  to  it  by  means  of  a  framework  of  stone 
or  of  some  other  suitable  material,  with  the  help  of  wedges. 
A  more  effective  joint  can   be  made  here  if  required,  by 
means  of  an  insoluble  powder,  this  asbestos  powder  mixture 


Fig.  4. — BiLLiTER-SiEMENS  Cells  at  a  Bohemian  Paper  Works. 


ally  still  heavier.  This  is  especially  advisable  when  the  feeding 
is  purposely  made  very  slow,  in  order  to  obtain  highly  con- 
centrated lyes  ;  otherwise  the  solution  may  readily  become 
impoverished  in  salt. 

The  solution  arrives  at  the  cathode,  not  only  through  the 
diaphragm  but  also  by  being  forced  over  a  dam  (5),  fig.  2, 


being  piled  upon  the  diaphragm.  In  order  to  renew  the 
diaphragm,  it  is  only  necessary  to  remove  the  lid,  and  to  lift 
out  the  partition  and  the  frame  ;  after  this  has  been  done 
the  diaphragm  can  be  removed  in  a  few  minutes.    ^^ "^"t 

The  experimental   trials  with  this  cell,  gave  a  'current 
efficiency  of  from  85  to  95  per  cent.,  with  a  concentration 
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of  soda  lye  of  12  per  cent.,  and  chlorine  gas  of  09 
per  cent,  purity.  In  the  patent  specification,  the 
inventor  states  that  concentrations  up  to  1.0  per  cent.  NaOH 
■can  be  obtained,  and  that  a  cell  with  a  cathode  surface  of 
1  sq.  metre,  when  worked  at  00°  C,  will  take  a  current  of 
(;00  amperes,  with  an  k.m.f.  of  only  4  to  IJ,  volts.  Accord- 
ing to  Allmand,  the  heating  of  the  cell  is  effected  by  means 
of  earthenware  pipes  immersed  in  the  brine  at  the  top  of 
the  bell  jars,  through  which  hot  water  or  hot  brine  is 
conducted.  The  anodes  in  practice  are  made  of 
graphite  or  of  fused  magnetite  (Fe,  0^)  and  are 
arranged  horizontally  over  the  diaphragm.  The  maxi- 
mum capacity  of  each  bell  jar  is  500  amperes,  and 
six  of  these  must  therefore  be  grouped  in  one  cell  to 
give  a  unit  of  3,000  amperes.  Allmand  also  states  that  the 
brine  must  be  purified  before  use,  in  order  to  remove  iron 
and  magnesium  salts.  This  is  a  disadvantage,  however, 
which  the  Billiter-Siemcns  cell  and  process  suffers  from  in 
common  with  other  cells  of  the  gravity  diaphragm  type, 
such  as  the  Finlay  and  Townsend  cells. 

The  claims  made  for  the  Billiter-Siemens  cell  and  process 
arc  : — (1)  That  it  combines  the  advantage  of  the  earlier 


wire  gau^ie-cat/hodes  rest  upon  this  iron  bottom  inaide 
the  cell,  and  in  this  way  make  contact  with  the  current 
leads.  The  covers  of  each  cell  are  made  of  earthenware,  and 
are  provided  with  the  necessary  openings  for  the  anodes 
and  for  the  pip<;s  which  carry  away  the  chlorine  gas,  and 
also  for  the  salt  and  the  heating  solutions. 

The  main  supply  pijx;s  for  the  brine  and  heating  solutions 
are  placed  underneath  the  baths  in  a  wide  channel  in  the 
floor  of  the  cell  room  ;  vertical  branches  lead  from  these  to 
the  cells.  At  Aschersleben  the  chlorine  gas  is  employed  in 
the  chemical  works,  but  for  what  purpose  is  not  known. 
The  caustic  alkali  solution  is  collected  from  the  cells  by  a 
pipe  running  in  a  floor  channel  underneath  the  cells,  and  is 
led  to  a  collecting  chamber,  from  whence  it  is  pumped  into 
the  concentrating  pans,  and  is  sold  either  as  strong  caustic 
liquid  or  as  solid  caustic.  The  hydrogen  gas,  which  is 
liberated  in  the  cathode  compartment  of  the  cells,  is  not  used 
at  the  Aschersleben  "Works  at  present,  bat  arrangements 
exist  for  its  collection  and  storage,  and  it  is  probable  that  it 
will  either  be  compressed  and  sold  for  balloon  purposes,  or 
utilised  for  the  manufacture  of  ammonia  by  the  synthetic 
process.     In  this  connection  it  is  interesting  to  note  that 


Fig.  5. — Electrolytic  Cells  at  the  Bohemian  Paper  Works  op  Spxro  &  Sohne. 


diaphragm  processes  with  those  of  the  "  bell "  gravity  cell, 
and  that  it  overcomes  the  chief  defects  of  both.  (2)  That 
the  causes  of  low  efficiencies  in  the  open  type  of  bell  cell 
are  checked  ;  («)  by  the  presence  of  the  diaphragm  ;  (^)  by 
the  stratification  of  the  liquors  in  the  cell,  and  (c)  by  the 
direction  of  the  flow  of  the  electrolyte  through  the  cell. 
These  three  conditions  enable  one  to  obtain  a  comparatively 
high  current  efficiency  (for  the  type  of  cell)  with  a  fairly 
concentrated  solution  of  sodium  hydrate  at  the  cathode. 
The  fact  that  the  diaphragm  is  immersed  in  sodium  hydrate 
solution,  also  contributes  to  its  long  life,  and  reduces  the 
running  costs  of  the  process. 

II. — Description  of  the  Two  Plants  Illustrated. 

The  Kaliivcrlce  Aschersleben  A.G.^  at  Aschersleben,  in 
Saxony. — This  plant  is  designed  for  the  production  of 
caustic  soda  or  potash,  and  of  chlorine  gas,  by  the 
decomposition  of  sodium  or  potassium  chlorine.  Fig.  3 
shows  an  internal  view  of  the  cell-room  at  this  works,  with 
six  of  the  cells  installed.  The  cells  are  long  and  narrow 
troughs  constructed  with  granite  side-walls,  held  together 
by  corner  anchor  blocks  and  long  iron  rods,  and  are 
designed  to  utilise  a  current  of  2,000-2,500  a^mperes.  Each 
cell  is  provided  with  an  iron  bottom,  and  rests  upon  iron 
girders,    which    are    insulated    from    the     ground.      The 


several  of  the  electrolytic  alkali  works  are  turning  their 
attention  to  the  utilisation  of  their  hitherto  wasted  hydrogen 
for  this  new  manufacture. 

An  overhead  travelling  crane  is  provided  in  the  cell  room, 
and  by  its  means  the  cover  of  each  cell,  with  its  complement 
of  connecting  pipes  and  graphite  anodes,  can  be  quickly 
lifted  clear  of  the  cell,  and  any  work  icquired  in  the  interior 
of  the  cell  can  then  be  carried  out  with  a  minimum  of 
trouble  and  loss  of  time. 

The  electric  current  is  conveyed  to  the  cells  by  bare 
copper  conductors  laid  on  insulating  blookb,  and  the  cells 
are  run  in  series  with  an  e.m.f.  of  between  3*5  and 
4'2  volts  per  cell,  and  a  mean  current  intensity  of 
2,000  amperes.  The  connecting  leads  between  the  cells  are 
so  arranged  that  any  cell  can  be  cut  out  without  disturbing 
the  work  of  the  remainder.  At  a  trial  run  of  this  plant 
made  in  April,  1900,  the  following  results  were  obtained  : — 
Current  intensity,  2,000  amperes ;  voltage,  3"0G  per 
cell  :  current  efficiency,  94*7  per  cent. ;  concentration  of 
cathode  liquor,  130  grammes  XaOHper  litre  ;  chlorine  gas 
contained  1*17  per  cent.  CO, ;  duration  of  test,  4  weeks. 

The  consumption  of  salt  required  with  the  Billiter  cell  is 
only  a  little  above  that  required  by  theory,  since  the  salt 
that  remains  undecomposed  is  fiihed  out  during  the  concen- 
tration of  the  caustic  liquors,  and  is  returned  to  the  elec- 
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trolytic  cells,  with  the  fresh  brine.  Messrs.  Siemens  &  Halske 
state,  in  fact,  that  1  kg.  of  active  chlorine  can  be  obtained 
by  this  process,  with  an  expenditure  of  electrical  power 
of  between  3-4  and  4  KW.-hours,  with  a  consumption  of  only 
1*8  kg.  salt.  The  theoretical  figures  for  100  per  cent, 
efficiency  are  1*7  KW.-hours  and  1"6  kg.  salt. 

Plant  at  the  Fajwr  Worls  of  Sjnro  <(■  SoJine,  at  Krum- 
mau.  a-d.  lloldau,  Bohemia. — This  firm  produces  sulphite 
cellnlose  for  paper  manufacture,  and  the  electrolytic  plant 
(which  was  erected  in  1910)  comprises  32  Billiter-Siemens 
cells,  utilising  a  current  of  500  amperes  at  115  volts,  and 
producing  chlorine  equivalent  to  1,000  kg.  bleach  per  day 
of  24  hours. 

The  general  appearance  of  the  cell-room  at  this  works 
is  shown  in  figs.  4  and  5.  As  will  be  seen  from 
these  views,  the  chief  distinction  between  these  cells  and  the 
earlier  cells  erected  at  Aschersleben,  is  in  the  form  and  con- 
struction of  the  cells.  These  are  reduced  considerably  in 
size,  and  are  now  constructed  of  boiler-plate,  provided  along 
the  four  sides  of  the  cell  with  a  thick  lining  of  cement,  in 
order  to  confine  the  current  to  the  iron  bottom.  This  bottom 
is  in  contact  (as  before)  with  the  negative  wire-gauze  elec- 
trodes. 

Each  cell  contains  12  graphite  anodes,  the  method 
of  connecting  these  to  the  current  leads  is  seen  plainly  in 
fig.  5.  The  12  anodes  in  each  cell  are  connected  in  parallel 
— the  cells  themselves  are  connected  in  series.  The  other 
details  of  the  plant  are  as  already  described.  The  travelling 
cranes  with  their  lifting  frames  for  the  cell  covers,  are  seen 
plainly  in  the  background  of  fig.  5.  The  chlorine  produced 
at  this  plant  is  absorbed  by  milk  of  lime,  and  is  used  as 
calcium  hypochlorite  for  bleaching  purposes  in  the  other 
departments  of  the  works. 

It  is  noteworthy  that  Messrs.  Siemens  &  Halske 
have  now  convinced  themselves,  by  actual  trials,  that 
this  system  of  using  the  chlorine  produced  by  the 
electrolysis  of  chlorides,  is  more  efficient  and  economical 
than  its  use  for  the  production  of  hypochlorites  in  the 
Kellner  or  any  other  type  of  hypochlorite  cells.  The 
disposal  of  the  caustic  liquors  obtained  as  a  by-product,  is, 
however,  a  difficult  matter  for  those  industries  in  which  no 
use  can  be  found  for  these  liquors. 

Yields  and  Costs. — As  regards  the  yields  and  costs  of 
the  Billiter-Siemens  cell  and  process,  the  most  reliable  figures 
available  are  those  given  in  a  lengthy  article  upon  "  Die 
Betriebskosten  der  Chloralkalielektrolyse,"  contributed  by 
Dr.  V.  Engelhard t  to  the  Chemiker  Zeitung  in  1911. 
From  this  article  the  following  figures  are  taken.  These 
estimates,  it  may  be  explained,  are  based  on  the  supposition  : 
— (1)  That  both  the  chlorine  and  caustic  alkali  produced  in 
the  cell  are  worked  up  into  solid  form,  and  sold  as  35  per 
cent,  bleach  and  73  per  cent,  caustic  soda  ;  and  (2)  that 
the  plant  is  of  large  size,  and  is  fully  equipped  with  all  the 
necessary  accessory  plant  for  carrying  on  the  process.  The 
first  estimate  is  based  on  the  provision  of  electric  power 
at  a  cost  of  •235d.  per  KW.-hour,  the  second  at  a  cost 
of  •587d. 

Details  of  Power  Requirements. — 1,200  kw.  for  electro- 
lytic cells  :  30  kw.  for  ihe  bleaching  powder  plant ;  30  kw. 
for  the  caustic  concentrating  plant  ;  20  kw^  for  pumps  and 
fans  ;  70  KW.  for  lighting  and  miscellaneous  purposes  ; 
total  1,350  KW. 

Output  of  Finished  Products. — Caustic  soda  73  per  cent., 
3,560  ton  per  annum  ;  bleaching  powder  35  per  cent., 
8,G90  tons  per  annum. 

Capital  Required. — Electrolytic  cells,  £25,000  ;  chemical 
plant,  £27,000  ;  buildinsrs,  &c.,  £23,500  ;  working  capital, 
£7,500  ;  total,  £83,000.'' 

It  may  be  noted  that  this  estimated  production  of  8,690 
tons  of  bleach  (in  the  author's  opinion)  is  too  high,  and  a  ratio 
of  2*1  tons,  35  per  cent,  bleach,  to  1*0  ton  of  73  per  cent, 
caustic  soda  would  have  been  more  correct.  The  annual 
production  of  bleach  by  this  plant  would  then  be  7,476  tons, 
or  14  per  cent,  less  than  Engelhardt's  total.  The  conversion 
of  costs  is  based  upon  the  ratio  20  M.  (German)  equals 
19s.  6d.  (English). 

It  will  be  noticed  that  the  capital  account  does  not 
include  cost  of  land,  and  that  the  running  costs  do  not 
allow  anything  for  royalty  on  the  process  used. 


TABLE  II.— SuMMABY  OP  Costs  for  a  Billiter-Siemens  Elec- 
trolytic Plant  Producing  3,560  Tons  73  per  cent. 
Caustic  Soda  and  8,690  Tons  35  per  cent.  Bleach 
PER  Year. 

No.  1  Estimate,  with  power  at  2  pfg.,  or  '235d.  per  KW.-hour. 
No.  2  Estimate,  with  power  at  5  pfg.,  or  'b%lA.  per  KW.-hour. 

No.  1.  No.  2. 

Raw  materials     £13,826  £13,826 

Power        10,530  26,325 

Maintenance  and  repairs           ...  6,825  6,825 

Packagres,  &c 5,265  5,265 

Wages        4,875  4,875 

General  expenses 2,292  2,292 

Oil,  waste,  &o 1,170  1,170 

Depreciation  charges      5,558  5,558 

Interest  charges 4,144  4,144 


Totals £54,485  £70,280 

Taking  the  prices  of  73  per  cent,  caustic  soda  and  bleaching- 
powder  at  the  makers'  works  in  West  Lancashire  on  March  15th, 
1913,  at  £9  15s.  and  £5  7s.  6d.  per  ton  respectively,  the  value  of 
the  output  of  this  plant  would  be  as  follows  : — 

Caustic  soda,  3,560  tons  at  £9  15s £34,710 

Bleaching  powder,  8,690  tons  at  £5  7s.  6d.       ...         46,708 


Total         £81,418 

Assuming  that  Engelhardt's  estimate  of  the  yield  of 
bleaching  powder  for  this  plant  is  too  high,  and  that  the 
ratio  of  bleach  to  caustic  soda  is  only  2'1  to  1*0,  the  total 
receipts  from  sales  would  be  as  follows  : — 


Caustic  soda,  3,560  tons  at  £9  15s.  Od.    ... 
Bleaching  powder,  7,476  tons  at  £5  7s.  6d. 

Total 


£34,710 
£40,183 


£74,893 

If  these  estimates  be  accepted  as  correct,  the  profits  that 
can  be  earned  by  the  Billiter-Siemens  diaphragm  cell,  or  by 
any  other  type  of  diaphragm  cell,  depend  chiefly  upon  the 
question  whether  the  electrical  power  for  working  the  cell 
and  process  can  be  obtained  for  less  than  5  pfg.  (or  •587d.) 
per  KW.-hr.  Upon  this  point  the  author  will  have  some- 
thing to  say  I  in  another  article  at  a  later  date. 

The  writer's  thanks  are  due  to  Messrs.  Siemens  &  Halske, 
of  Berlin,  for  the  photographs,  and  to  Dr.  V.  Engelhardt,  of 
Berlin,  for  many  of  the  figures  used  in  this  article. 


NOTES    ON    BUYING. 


By  G.  BASIL  BARHAM,  A.M.I.E.E. 


In  every  large  electrical  factoring  or  contracting  business 
the  position  of  buyer  is  one  of  extreme  importance,  and  a 
great  deal  of  responsibility  must  perforce  rest  on  his 
shoulders,  and  a  considerable  amount  of  confidence  must  be 
placed  in  him  by  the  firm  by  whom  he  is  employed.  It  is 
consequently  of  importance  that  he  should  keep  an  exact 
account  of  the  transactions  in  which  he  engages,  so  that  his 
firm  will  have  no  difficulty  at  any  time  in  referring  to  any 
negotiations  with  which  he  has  been  occupied  or  to  business 
which  he  has  carried  out. 

In  a  factoring  business  the  selling  organisation  is  largely, 
if  not  entirely,  dependent  upon  him  for  the  goods  which  are 
to  be  sold,  and  if  those  he  purchases  are  not  of  the  right 
grade  or  quality,  or  are  bought  at  too  high  a  price,  or  are 
not  such  as  to  either  fill  an  existing  or  create  a  new  demand, 
the  sales  department  at  first  suffers,  and  ultimately  rises  up 
and  demands  an  explanation. 

In  a  contracting  business  the  position  is  practically  the 
same,  except  for  the  fact  that  the  goods  are  in  almost  every 
instance  bought  for  use,  and  not  for  re-sale.  Purchases  ■  of 
poor  or  defective  materials,  payment  of  too  high  prices, 
over-purchasing,  or  the  neglect  td  buy  in  time,  all  have  a 
serious  effect  not  only  on  the  class  of  work  done,  but  also  on 
the  time  taken  to  carry  it  out.  In  such  a  business  money 
may  be,  and  frequently  is,  lost  on  a  contract  that  should 
have  proved  most  profitable,  merely  by  reason  of  the  buying 
having  been  done  in  a  slipshod  and  inefficient  manner. 

In  either  class  of  business  the  buyer  is,  to  a  certain  extent, 
dependent  on  the  storekeeper.  Unless  he  is  furnished  with 
all  the  facts  relating  to  the  quantities  of  materials  in  stock, 
the  demands  which  exist  and  the  output  that  is  anticipated, 
it  will  be  impossible  for  the  buyer  to  keep  the  stock  at  a 


Vol.  73.    No.  1,864,  August  15,  1913.]        THE     ELECTRICAL    REVIEW. 


277 


proper  level.  The  estimating  department  which  prepares 
the  tenders  in  a  contracting  business  must  also  be  kept  in 
close  touch  with  the  buyer  as,  unless  he  is  notified  of  the 
quantities  of  the  different  classes  of  material  that  will  be 
wanted  for  each  contract  entered  into,  he  will  either  be  com- 
pelled to  run  the  risk  of  overstocking  so  as  to  meet  all 
possible  contingencies,  or  else  there  will  be  a  serious  danger 
of  the  workmen  finding  themselves  running  short  of  some 
particular  line  as  soon  as  the  work  is  commenced. 

It  goes  without  saying  that  a   buyer    should    not  trust 
to   his   memory,    but   should    tabulate   everything  in   con- 
nection with  his  work  in  such  a  way  that  he  can  refer  at 
a  moment's  notice  to  any  particular  item  or  detail.     For 
instance,  he  must  be  able,  without  delay,  to  turn  up  the  last 
quotations  received   from  any  firm,    or  all  the  (juotations 
which  have  ever  come  to  hand  from  different  suppliers  for 
any   particular   line   of    goods.      He   must   have  a  record 
showing  the  names  and  addresses  of  every  manufacturing 
house  that  is  in  a  position  to  supply  goods  which  he  may  be 
required  to  purchase.     Further  than  that,  he  must  have  a 
readily  accessible  record  of  the  terms  which  each  of  these 
factors  or  manufacturers  have  offered,  such  records  showing 
whether  goods  are  offered  carriage  paid  or  forward,  and  if 
the  latter,  what  the  carriage  would  amount  to  for  certain 
definite  quantities.     Such  records  can  only  be  satisfactorily 
kept  by  means  of  a  card  system  which,  whilst  not  being  of  a 
complicated  nature,  should  be  so  arranged  as  to  enable  any 
and  every  detail  to  be  looked  up  readily.    The  working  of  a 
card    system    is    far    from    being    so    simple   as  it  looks. 
Everyone  in  business  uses  a  card  index,  but  it  has  to  be 
admitted   that  not   all  obtain  the  full  advantages  which 
should    be  secured.       It    is    not   in   the  province  of   this 
article  to  go  into  details  as  to  the  system,  but  it  may  be 
said  that  the  employment  of  a  sufficient  number  of  guide 
cards   simplifies  its  working.     Where  such  an  index  is  used 
alphabetically,   it  is   apt  to  assume  large  proportions,  and 
there   is   a   grave   danger    of  cards   being   misplaced   and 
consequent    confusion    occurring.       Undoubtedly,   in  such 
case,  what  is  termed  the  vowel  system  should  be  made  use 
of,  in  which  every  letter  of   the  alphabet  is   divided   into 
five  sections,  such  as  Ba,  Be,  Bi,  Bo,  Bu. 

The  use  of  a  card  index  is  only  of  advantage  when  the 
correspondence  is  carefully  filed,  and  this  of  itself  renders 
obsolete  the  press  copying  of  letters.  All  replies  must  be 
filed  in  the  shape  of  carbon  copies  with  the  inward  letters, 
and  this  renders  necessary  the  adoption  of  some  simple 
definite  system  of  transferring  filed  correspondence  to  filing 
cases,  in  which  it  ia  kept  for  reference.  Where  the  system 
in  vogue  is  that  of  merely  transferring  the  entire  contents  of 
the  correspondence  files  at  stated  intervals,  there  is  often  a 
great  waste  of  time  when  anything  has  to  be  looked  up,  as, 
for  a  considerable  time  after  the  transfer  has  been  made, 
all  reference  to  filed  correspondence  must  be  to  the  transfer 
boxes  as  well  as  to  the  current  file.  A  far  better  way  is 
that  in  which  the  latter  is  allowed  to  run  for  a  certain 
definite  period,  as  15  months,  and  then  all  letters  bearing  a 
date  of  more  than  12  months  back  are  taken  out  and  placed 
in  the  transfer  boxes.  In  that  way,  all  recent  correspon- 
dence is  in  the  current  files  and  is  ready  for  immediate 
reference. 

Of  course,  in  a  combined  card  index  and  file  system  no 
hard  and  fast  rules  can  be  laid  down,  as  every  business 
varies  so  considerably  as  regards  the  method  in  which  it  is 
carried  out,  that  what  would  suit  one  house  might  prove  to 
be  a  source  of  endless  confusion  and  error  if  applied  to  the 
business  of  another.  As  a  general  thing,  however,  it  will 
be  found  that  the  use  of  subjects  rather  than  names  for 
genei;a.l  correspondence  will  prove  most  satisfactory  for  a 
buyer's  cards,  although  it  may  be  necessary,  if  the  business 
is  large  and  has  numerous  ramifications,  to  employ  both 
subject  and  name  cards.  But  whatever  method  is  adopted, 
the  cards  should  contain  the  fullest  possible  information, 
and  should  show  why  any  particular  purchase  was  made,  and 
give  details  as  to  the  class  and  quality  of  the  goods  delivered. 
It  should  also  record  the  time  the  firm  took  for  delivery,  the 
number  of  defective  articles,  if  any,  in  the  consignment, 
and  whether  the  replacements  were  made  and  what  time 
elapsed  before  they  were  received. 

A  subsidiary  set  of  cards  should  be  kept,  made  np  from 
the    storekeeper's    weekly  or    daily   reports,   showing    the 


amount  of  the  different  supplies  that  are  in  hand,  the 
average  time  a  certain  quantity  will  last  under  ordinary 
conditions,  and  what  orders,  if  any,  are  ontetanding. 
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Fig.  1  shows  a  type  of  card  that  coold  be  used  with 
advantage  by  the  buyer  to  record  the  goods .  received  from 
any  firm,  and  whilst  giving  as  full  information  as  would  be 
required  in  the  ordinary  business,  may  easily  contain,  written 
in  the  centre  space,  all  the  details  specified  above  as  being 
likely  to  prove  of  use  in  reference. 
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Fig.  2  shows  a  card  which  should  be  made  up  by  the 
storekeeper  when  notifying  the  buyer  of  goods  required  to 
make  up  stock  to  fill  either  ordinary  requirements  or  special 
orders.     The  card,  as  illustrated,  is  self-explanatory. 


Date 


Department 


Dept.  O.  No.    i  Serial  No. 


Quantity 


Description 


Weight 


Rate         Value 


Requisitioned  by 


1 


Issued  b/ 


Materiai.  issued 


Put  only  one  item  on  each  card 


Fig.  3. 

Fig.  3  is  a  sample  of  the  cards  that  should  be  kept  by  the 
storekeeper  to  record  the  orders  for  stock  received  from  the 
different  departments  which  he  has  to  supply. 

If  the  business  is  large,  and  the  purchases  and  stock 
carried  are  heavy,  and  consist  of  a  great  variety  of  com- 
modities, it  may  be  found  of  advantage  to  adopt  a  system  of 
classification  in  which  cards  of  different  colours  are  used  ; 
or  master  cards  can  be  compiled,  each  of  which  is  a  key  to 
a  set  of  cards  on  which  the  actual  details  are  written.  The 
quotations  of  euch  firm  of  suppliers  should  be  recorded,  a 
card  being  devoted  to  each  class  of  goods,  so  that  the  offers 
received,  not  only  from  competing  houses,  but  from  the  same 
firm  at  different  times,  can  be  instantly  compared.  It  will  be 
obvious  that  such  a  system  permits  of  the  removal  of  a  good 
deal  of  obsolete  matter,  as  these  quotation  cards  can  be  dealt 
with  in  the  same  manner  as  outlined  for  the  correspondence — 
that  is  to  say,  all  cards  dealing  with  quotations  made  six 
months  or  a  year  ago  can  be  removed  to  transfer  cases,  to 
prevent  the  current  index  becoming  too  bulky.  The  most 
generally  suitable  size  for  the  cards,  it  may  be  mentioned  in 
passing,  is  3  in.    x    5  in.      One  thing  is  important,  and 
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that  is,  that  whatever  the  size  adopted  may  be,  sufficient 
space  should  be  available  to  enable  special  notes  to  be  made, 
as  such  provision  not  only  reduces  clerical  labour,  but 
ensures  a  proper  record  of  everything  of  importance  being 
kept. 

It  is  not  only  in  his  own  department  that  records  must  be 
fully  and  accurately  kept  for  the  buyer.  The  storekeeper  must 
also  be  given  the  fullest  facilities  for  keeping  true  records  of 
all  that  is  done.  The  old-fashioned  stock  book  is  more  often 
than  not  a  great  time-waster,  while  a  card  system  is  not  only 
simpler  for  stock-keeping,  but  is  also  far  more  accurate. 
The  cards  kept  should  be  provided  with  space  for  date  of 
order  and  delivery,  purchase  order  number,  sale  order 
number,  and  quantities  requisitioned,  a  model  heading  being 
as  follows  :— 


Date. 


P.  o.  N. 


Quan- 
tity. 


Date 
received. 


Quan- 
tity. 


Date. 


S.  o.  N. 


Quan- 
tity. 


The  above  is  only  a  suggestion,  as  the  form  of  card  would 
naturally  be  arranged  to  suit  the  requirements  of  the 
business.  The  character  of  the  goods  and  the  classification 
which  had  been  determined  upon  by  the  buyer  would 
naturally  govern  the  arrangement  of  the  storekeeper's  index. 
But  however  the  cards  be  arranged,  it  will  be  necessary  for 
a  great  deal  of  thought  and  attention  to  be  given  to  them 
before  the  final  form  is  adopted.  Then,  if  properly 
classified,  they  will  be  of  considerable  assistance  in  enabling 
the  heads  of  the  firm  to  keep  closely  in  touch  with  every 
detail  of  the  commercial  side  of  the  business  without 
trouble  and  with  absolute  reliance  in  the  accuracy  of  the 
facts  recorded. 


REVIEWS. 


Electricity  and  its  Practical  Applications.  By  Magnus 
Maclean.  London  :  Blackie  &  Son.  Price,  10s.  6d. 
net. 

Electricity  books  and  books  on  Electricity  in  enormous 
numbers  are  published  nowadays — some  large  and  preten- 
tious, others  small  and  unambitious — but  we  doubt  whether 
twenty  per  cent,  of  these  books  serve  any  really  useful 
purpose.  It  is  certainly  true  that  large  numbers  never  get 
beyond  their  first  edition  and  many  others  soon  find  their 
places  in  "  the  cemetery  of  dead  books." 

This  purposeless  production  of  books  is  all  the  more 
regrettable  because  of  the  lack  of  really  sound  books  on 
electrical  science,  and  also  because  many  of  the  books  predes- 
tined to  failure  on  account  of  their  purposelessness  are  written 
by  capable  men  and  contain  excellent  material.  The  cause 
of  the  trouble  is  not  a  simple  one  ;  some  books  are  cursed 
by  meagre  treatment,  others  by  inordinate  ambition  to  cover 
all  the  science  in  detail  ;  some  fail  because  of  adopting  too 
mathematical  a  method  and  others  because  of  extravagant 
attention  to  experimental  details.  But  in  general  it  may  be 
said  that  the  books  that  have  failed  have  failed  chiefly  on 
account  of  lack  of  purpose — they  were  written  in  a  general 
sort  of  way  in  the  hope  that  they  would  be  read  in  a  general 
sort  of  way  by  the  general  student.  The  successful  books 
have  been  written  by  men  who  have  known  their  audiences 
and  have  studied  the  particular  needs  and  difficulties  of 
those  audiences  in  order  to  write  books  to  serve  their 
needs  and  overcome  their  difficulties. 

In  the  book  before  us  Prof.  Maclean  has  attempted  to 
solve  the  problem  of  the  student  who  enters  upon  a  first  year 
course  in  electrical  engineering  without  having  previously 
taken  a  preliminary  course  of  physics.  The  problem  is 
admittedly  a  difficult  one,  but  Dr.  Maclean  has  attacked  it 
successfully,  and  by  drawing  on  the  work  of  Deschanel  on 
the  one  hand,  and  on  his  own  wide  teaching  experience  on 
the  other,  has  produced  a  good  ^ext-book  of  electrical 
engineering.  As  the  technical  mstruction  of  engineers 
becomes  more  organised  and  progressive,  we  may  hope  to  see 
the  last  of  the  type  of  student  for  whom  the  book  has  been 
primarily  prepared,  but  even  at  that  distant  date  we  can 
prophesy  with  some  certainty  that  "  Maclean's  Electricity  " 
will  be  "  still  running." 

It  is  interesting  to  nc*.ice  the  ease  with  wliich  whole 
paragraphs  from  Deschanel's  Natural  Philosophy  fit  into 
thicj     modern    text-book    of    electrical    engineering  ;     and 


although   this  method  of    treatment  robs  the  book  of  the 
appearance  of  originality,  it  adds  much  to  its  usefulness. 

The  book  consists  of  four  parts :  Electrostatics,  Magnetism, 
Current  Electricity  and  Direct-Current  Generators.  The 
first  two  parts  are  entirely  descriptive,  and  follow  very 
closely  J )eschaners  treatment;  the  "engineering"  part  of 
the  work  begins  with  the  "  Current  Electricity  "  section. 
Two  chapters  are  devoted  to  electrochemistry  and  to  the 
fundamental  principles  and  experiments  in  electromagnetism, 
then  follows  an  exceptionally  well -conceived  and  well- 
illustrated  chapter  on  Ammeters  and  Voltmeters.  Watt- 
meters are  also  treated  in  considerable  detail. 

It  is  difficult  to  give  an  adequate  impression  of  the 
chapter  on  e.m.f.  and  Resistance  ;  for,  although  it  is  only 
20  pages  long,  it  contains  all  the  fundamental  concepts  of 
E.M.F.,  potential  difference.  Ohm's  law,  shunts,  Kirchoff's 
laws.  Joule's  law,  Wheatstone's  bridge,  various  methods  for 
measuring  high  and  low  resistances,  and  a  complete  descrip- 
tion of  two  types  of  insulation  testers — a  most  remarkable 
electrical  muJtum  in  parvo. 

It  would  seem  invidious  to  criticise  where  so  much  is 
excellent,  but  the  weak  point  in  the  book  is  undoubtedly 
the  meagre  treatment  of  so  fundamental  a  subject  as  electro- 
magnetic induction.  The  introductory  statement  that  "  The 
discovery  (of  induced  currents)  by  Faraday  in  1831  con- 
stitutes an  epoch  in  the  history  of  electrical  science,"  would 
seem  to  justify  something  more  than  the  bare  statement  of 
laws  and  descriptions  of  experiments  which  occupy  the 
first  four  pages  of  the  chapter.  The  rest  of  the  chapter  is 
devoted  to  the  more  fascinating,  but  less  practical,  subject 
of  the  conduction  of  electricity  in  gases.  The  sections  on 
the  storage  battery  are  very  complete  and  well  written, 
while  the  chapters  on  arc  lamps  and  incandescent  lamps 
are  probably  the  most  exhaustive  and  up-to-date  to  be 
found  in  any  text-book,  metallic  filaments  being  treated  in 
great  detail. 

The  treatment  of  power  distribution  is  based  on  essentially 
practical  lines,  but,  as  the  book  does  not  deal  with  a.c. 
generators,  the  transmission  of  a.c.  power  is  also  omitted,  so 
that  the  author  has  not  to  devote  his  space  to  detailed  dis- 
cussions of  two  or  three-wire  transmission  systems,  but  is 
free  to  deal  very  thoroughly  with  some  practical  problems 
in  main-laying  and  wiring. 

The  chapters  on  arma,tures  and  field  magnets  are  clearly 
written  and  unusually  well  illustrated  with  good  line 
diagrams.  The  concluding  chapters  on  types  of  dynamos 
and  motors  are  well  up  to  the  general  standard  of  the  rest  of 
the  book  ;  the  characteristic  curves  are  clearly  drawn  and 
discussed,  and  such  important  subjects  as  armature  reaction, 
prevention  of  sparking,  starters  and  controllers,  are  given  due 
consideration.  Some  appendixes  and  tables  of  constants  are 
also  added. 

The  book  is  well  bound  and  indexed,  and  is,  on  the  whole, 
one  of  the  best  text-books  of  electrical  engineering  that  we 
have  seen. — P.H.S.K. 


Electrical  Machine  Design.     By  A.  Gray.     1913.     London: 
Hill  Publishing  Co.,  Ltd.     Price  17s.  net. 

The  design  of  electrical  machinery  is  an  art  to  be  acquired 
by  practice,  as  well  as  a  science  to  be  understood  and  reasoned 
about,  and  no  mere  list  of  formula?  or  collection  of  rules  will 
enable  a  man  to  become  a  skilled  designer.  On  the  other 
hand,  every  designer  collects  data  from  his  own  experience, 
which  he  tabulates  and  analyses  for  future  reference.  This 
information  is,  of  course,  much  more  valuable  to  the  compiler 
of  it  than  to  anyone  else,  but  a  student  commencing  design, 
having  no  experience,  must  fall  back  on  the  collected  data 
of  someone  else.  Hence  the  book  under  review — compiled 
as  a  course  of  lectures  on  electrical  machine  design  at  McGill 
University — will  prove  useful  to  those  for  whom  it  is 
intended. 

The  book  is  divided  into  four  sections,  dealing  respectively 
with  direct- current  machinery,  alternators  and  synchronous 
motors,  polyphase  induction  motors  and  transformers,  the 
general  scheme  being  to  build  up  the  design  on  fundamental 
principles  as  far  as  possible. 

Chapter  I  is  introductory,  and  deals  with  the  elements  of 
magnetic  induction,  while  Chapter  II  gives  a  shorter  des- 
cription of   armature   winding   schemes,  the   nomenclature 
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adopted  being  that  due  to  l*arshall  and  Ilobart.  Coloured, 
instead  of  small  black  lined,  diagrams  would  Lave  been  an 
improvement.  The  construction  of  machines  is  very  briefly 
described  in  Chapter  1 1 1,  only  two  small  illustrations  being  used. 

Following,  we  have  12  pages  devoted  to  the  insulation  of 
machines,  with  several  examples  of  armature  and  field 
insulation. 

(Chapters  V  and  VI  deal  with  the  theory  of  the  magnetic 
circuit  and  armature  reaction  respectively,  the  treatment 
being  along  standard  lines.  The  design  of  the  magnetic 
circuit  is  discussed  in  Chapter  VII.  The  usual  methods  are 
described,  but  the  American  units  of  circular  mils  per 
ampere,  and  the  Brown  &  Sharp  wire  "  gage  "  are  used  in 
illustration  of  the  methods,  which  will  probably  not  be 
familiar  to  English  students. 

Chapters  VIII  and  IX  give  the  theory  of  commutation, 
determination  of  reactance  voltage,  methods  of  reducing 
sparking,  &c.  EfKciency  and  losses,  and  heating,  are  treated 
respectively  in  the  two  succeeding  chapters,  in  which  a 
number  of  useful  formultc  and  curves  are  given. 

Chapter  XII  considers  procedure  in  armature  design,  and 
a  100-KW.  armature  is  worked  through  in  exempHfication. 
The  remainder  of  the  direct-current  section  deals  with  motor 
design  and  ratings,  limitations  in  design,  interpole  machines, 
and  specifications,  and  is  in  no  way  remarkable. 

In  Chapter  XVII,  the  first  one  in  the  second  section  of 
the  book,  we  find  a  good  description  of  alternator  windings. 

The  generated  e.m.f.  is  discussed  fully  in  the  next  chapter, 
very  clear  descriptions  being  given  of  the  numerous  factors 
requiring  consideration — such  as  the  effect  of  harmonics  due 
to  armature  slots,  &c.  The  construction  of  alternators  is 
dismissed  in  the  succeeding  four  pages. 

The  information  regarding  the  insulation  of  alternators 
given  in  Chapter  XX  is  accurate,  clear  and  concise.  Typical 
methods  of  insulating  several  high-voltage  alternators  are 
described.  Chapter  XXI  deals  with  the  complex  problems 
arising  from  armature  reaction,  and  a  good  description  of 
approximately  calculating  the  leakage  reactance  is  given. 
General  considerations  regarding  the  design  of  ordinary 
alternators  are  then  described,  and  a  40-kw.  machine  is 
worked  through. 

A  good  outline  of  the  serious  difficulties  attending  the 
design  of  turbo-alternators  is  then  given,  together  with  the 
various  methods  now  in  common  use  for  predetermining, 
and  thereby  eliminating,  reducing,  or  overcoming  them. 
Chapters  XXVI  and  XXVII  deal  respectively  with  special 
problems  on  alternators,  such  as  dampers,  self-starting  syn- 
chronous motors,  &c.,  and  specifications.  The  elementary 
theory  of  operation,  and  the  graphical  treatment  of  induction 
Uiotors  are  described  in  the  next  three  chapters.  The  inter- 
pretation of  the  Heyland  circle  diagram  is  put  forward  in  a 
decidedly  satisfactory  manner. 

The  remainder  of  this  section  is  devoted  to  the  actual 
design  and  heating  of  induction  motors,  the  treatment,  on  the 
whole,  being  good,  but  it  is  rather  a  pity  that  the  actual 
construction  of  these  machines  is  treated  in  such  a  meagre 
fashion. 

Chapters  XL  and  XLI  deal  with  the  working  and  con- 
struction of  transformers.  The  reviewer  has  no  fault  to 
find  with  the  vector  diagrams  in  the  former  chapter,  but  he 
is  of  the  opinion  that  the  several  rather  poor  reproductions 
of  photographs  in  the  latter  chapter  might  have  been 
advantageously  replaced  by  plates  of  working  drawings. 
Following  these  we  find  two  short  chapters  briefly  consider- 
ing the  magnetising  current,  iron  loss  and  leakage  reactance 
of  transformers.  Transformer  insulation,  losses  and  heat- 
ing next  receive  attention,  the  information  being  full  and 
up-to-date. 

The  actual  design  of  transformers  is  next  entered  upon, 
and  two  examples  are  worked  through  at  length.  Auto- 
transformers  are  not  touched  upon — a  fact  which  is  to  be 
regretted,  since  for  small  ratios  of  transformation  the 
economy  in  first  cost  for  this  type  of  transformer  is  very 
considerable. 

The  three  concluding  chapters  deal  respectively  with 
special  transformer  problems,  transformer  specifications, 
and  the  mechanical  design  of  machines.  In  the  latter 
chapter  are  given  the  investigation  of  the  unbalanced  mag- 
netic pull  due  to  an  eccentric  rotor,  dimensions  of  bearings, 
journals,  pulleys,  &c. 


The  book  is  well  printed  and  bound,  and  is  singularly 
free  from  misprints  for  a  first  edition.  While  it  contains 
practically  no  original  matter,  it  is  a  good  n^iut/o  of  the 
subject,  and  would  prol^bly  have  a  fair  ?aie  in  this  country, 
if  it  were  not  for  the  fact  that  it  suffers  from  the  <  .it 

common  to  so  many  American  books,  />.,   it  is  «  e. 

Perhaps  the  American  student  has  more  money  in  L.^       '.-t 
than  his  English  counter[/art. — H.  G.  S. 


Lo  Ttli-graphie  el  la  TtUyhctm  SimuUanefS^  et  bi  T'l'jilomie 
Mulliplc.       By    K.    Bkroek,    Inspecteur   ?'  -   de8 

Postes  d'Allcmagne.  Translated  into  Frenc:.  ...  i'.  Lk 
NoRMAXD,  Ingcnieur  des  I'ostes  et  Tciegraphes.  Paris  : 
Gauthier- Villars.     Price  4.50  fr. 

The  painstaking  thoroughness  of,  German  writers  in  all 
branches  of  science  is  well  known  to  those  who  have  had  the 
opportunity  of  acquiring  their  language.  Unfortunately, 
however,  in  this  country  a  knowledge  of  <ierroan  is  still  rare 
among  engineers,  and  a  large  amount  of  information  is  thus 
shut  ofif  from  many  to  whom  it  would  otherwise  be  extremely 
valuable.  Translations  of  German  works  are  therefore  wel- 
come, if  not  in  English,  then,  at  least,  in  French,  a  reading 
knowledge  of  which,  at  any  rate,  is  possessed  by  most  of  ns. 

The  question  of  the  simultaneous  use  of  the  same  circuit 
for  telegraphic  and  telephonic  purposes,  or  for  more  than  one 
telephone  connection,  has  come  prominently  to  the  fore  in 
recent  years,  owing  to  the  great  development  in  telephone 
requirements.  The  present  volume  gives  an  account  of  the 
history  and  present  position  of  this  phase  of  telegraph 
engineering,  as  far  as  the  Continent  of  Europe  is  concerned. 

In  a  brief  introduction  the  arrangements  used  by  Zetzsche 
in  1878  for  simultaneous  telegraphy  and  telephony,  and  by 
Elsasser  in  1885  for  multiple  telegraphy,  are  described,  and 
a  general  survey  is  taken  of  the  various  problems  which  are 
met  with  and  the  methods  by  which  they  can  be  solved. 

Part  I  is  divided  into  two  sub-sections,  telephony  on  single- 
wire  telegraph  lines,  and  telegraphy  on  metallic-loop  tele- 
phone circuits.  The  author  first  deals  with  the  Van  Rysselbergh 
system.  In  this  system  the  telegraph  signals  are  prevented 
from  being  heard  in  the  telephone  receivers  by  the  use  of 
condensers  and  inductances,  joined  up  in  such  a  manner  that 
the  rate  of  change  of  the  telegraph  currents  at  the  beginning 
and  end  of  each  signal  is  reduced  so  as  not  to  cause  the 
telephone  diaphragm  to  move  in  the  sudden  manner  necessary 
for  the  production  of  a  sound.  Several  other  arrangements, 
by  which  the  telegraph  signals  can  lie  prevented  from 
influencing  the  telephone  receivers,  are  also  described. 

Telegraphy  upon  metallic-loop  telephone  circuits  is  then 
considered.  With  such  circuits  much  more  efficient  methods 
of  separating  the  telegraph  currents,  for  which  an  earth 
return  is  used,  from  those  of  the  telephone  circuit  flowing 
round  the  loop,  are  available,  based  on  the  principle  of  the 
Wheatstone  Bridge.  Descriptions  are  given  of  the  various 
bridge  niethods,  and  of  the  arrangements  by  which  these 
methods  are  applied  in  practice.  The  means  by  which 
different  portions  of  the  same  telephone  circuit  can  be  used  foi 
distinct  telegraph  circuits,  and  vice  versa,  are  then  discussed. 

In  Part  II  the  subject  of  multiple  telephony  is  considered. 
The  historical  developments  of  the  subject  are  first  traced, 
and  afterwards  the  principles  of  the  methods  used  in  modem 
multiple  telephony  and  their  practical  apjjlications.  including 
superimposing  on  loaded  telephone  lines,  are  described. 

The  arrangement  of  the  lines  necessary  to  prevent  induc- 
tive troubles,  which  cause  serious  ditficnlties  in  the  case  of 
superimposed  telephone  circuits,  is  next  considered,  and  the 
second  part  concludes  with  a  brief  survey  of  the  conditions 
which  govern  the  desirability  or  otherwise  of  intixxlucing 
superimposed  working. 

In  an  appendix  a  description  is  given  of  the  Picard 
system  of  multiple  telegraphy,  by  means  of  which  the  same 
line  can  be  used  for  two  distinct  telegraph  ciixniits. 

The  author  gives  a  large  number  of  references  to  the 
various  sources  from  which  he  has  derived  his  information, 
so  that  the  reader  is  enabled  to  follow  up  in  detail  any 
particular  portion  of  the  subject  which  he  may  'v;.;i<  to 
investigate  more  thoroughly. 

As  is  usual  with  French  works,  the  book  is  bound  only  in 
paper.  The  paper  and  printing,  however,  are  good,  and  the 
diagrams  and  illustrations  are  very  clear. 
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FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


Amendments. 


CHILE. — The  Government  proposes  to  establish  a  new  tariff  of 
import  duties  to  take  the  place  of  the  present  ad  ralormt  tariff. 
Certain  recommendations  have  accordingly  been  made  by  a  TarifiE 
Commission  which  was  appointed  for  the  purpose,  of  which  the 
following-  will  be  of  interest  to  readers  of  the  Electrical 
Review  : — 

Dollars  per  kg. 

Celluloid  manufactures      ...         ...         ...  i'OO 

Wire,  of  iron,  galvanised  or  not  ...         ...         ...         ...  "01 

Electric  pumps  of  iron      ...         ...         ...  "70 

Electric  meters        ...         ...         ...         ...         ..■         ...  "20 

Springs  for  tramway  cars.  ttc.    ...         ...         ...         ...  "10 

Wire  of  metal  of  all  kinds            ...         ...         ...         ...  '01 

Asbestos  manufactures       ...         ...         ...         ...         ...  2"00 

Mica  in  sheets         ...         ...         ...         •••         ...         •■•  "60 

Mica  manufactured            ...         ...         ...         ...         ...  '75 

Tramway  cars         ...         ...         ...         ...         ...         ...  '10 

Scientific  instruments        ...         ...         ...         ...         ...  free 

Telegraph  and  telephone  instruments  and  apparatus  ...  Go 
Machinery,  apparatus,  &c.,  for  producing  light  by  ga? 
or     electricity,    insulators,     commutators,    inter- 
rupters, &c.,  necessary  for   electric  lighting,   arc 

lamps,  incandescent  lamps  and  carbons     ...         ...  '04 

Electric  batteries  and  jars  for  same        ...  "05 

Wire  insulated  with  rubber,  silk  or  other  material      ...  '10 

N.B.— Chilean  dollar  =  Is.  6d. 


17,604.  "  Switches  for  opening  and  closing  electric  circuits."  H.  Leitnkb. 
July  31st. 

n,G07.    "  Electrical  systems."    R.  Varley.    July  Slat.    (Complete.) 

17,625.  "  Generation  o(  electrical  power  and  asynchronous-synchronous, 
transformer-motor,  systems  of  electrical  transmission  of  same,  with  means  of 
speed  reeulation,  in  electrical  propulsion  of  ships,  railway,  tramway,  road, 
aeronautical,  agricultural,  military,  submarines,  locomotives,  trains  or  similar 
self-contained  or  other  vehicles  ;  means  of  driving,  mining,  printing,  laundry, 
agricultural,  ship-auxiliary  and  other  industrial  machinery;  means  of  gene- 
rating high  and  variable  frequency  current  for  radio-telegraphy,  radio-tele- 
phonv,  lighting,  analogous-applications  and  the  like."  V/.  P.  Dubtnall, 
July  31st. 

17,629.    "  Double  automatic  switch."    H.  M.  L.  Gableb.    July  31st. 

17,634.    "  Electric  lock."    G.  J.  F.  Newky  and  H.  Hopkins.    August  Ist. 

17,665.  "  Electrically  heated  flat  irons."  Siemens  Bchuckkrtwerke 
G.M  B.H.  (Convention  date,  August  6ch,  1912,  Germany.)  August  1st.  (Com- 
plete) 

17,681.  "  Electric  lighting."  British  Thomson  -  Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    August  1st. 

17,688.  "Electric  cooking  apparatus."  M.  J.  Raiumo  and  G.  Mavbice. 
August  1st. 

17.712.  "  Blow-outs  for  electric  currents."    Siemens  Bbob.  Dynamo  Wobks,  . 
Ltd.,  and  R.  A,  R.  Bolton.    August  1st. 

17.713.  "Electric  lamp  signalling."  Siemens  Bros.  &  Co.,  Ltd,  (Siemens 
and  Halske  Akt.  Ges.,  Germany.)    August  1st.    (Complete.) 

17,725.  "  Dynamo-electric  machines."  D.  H.  Andrews  and  E.  C.  Ketchum, 
August  1st.    (Complete.; 

17,733.  "Galvanometers,  voltmeters,  ammeters,  and  like  instruments. 
Gambrell  Bros.,  Ltd.,  and  A.  Onwood.    August  1st.    (Complete.) 

17,738.  "  Means  for,  and  method  of,  changing  the  frequency  of  alternating 
electric  currents."    A.  M.  Taylor.    August  1st. 

17,759.  "Electrolytic  electrodes."  Schnott  &  Gen.  (Convention  date, 
August  21st,  1912,  Germany.)    August  2nd.    (Complete,) 

17,761.  "  Watertight  electric  switch-controller  wall  sockets."  R.  G.  Tyleb, 
E.  H.  Freeman  and  F.  G.  Shrewsbury.    August  2nd. 

17,775.  "  Electrical  switches  or  interrupters  for  telephone  circuits  and  like 
purposes."    W,  A.  Logan.    August  2nd.    (Complete.) 

17,795.    "  Incandescent  electric  lamps."    K.  Prosynski.    August  2nd. 


NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  A  Co.i 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained, 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C,  and  a» 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


17,225.  "  Chains  for  supporting  pendant  electric  lights,  and  for  other  like 
purposes."    C.  I.  Clements.    July  28th. 

17,239.  "Starting  arrangements  for  engines  using  magneto  ignition." 
T.  J.  E.  Robekts  and  J.  H.  W.  Roberts.    July  28lh. 

17,245.  "  Lighting  systems  for  kinematographs."  C.  Zeiss  (Firm  of). 
(Convention  date,  August  17th,  1912,  Germany.)     July  2?th.    (Complete.) 

17,261.  "Electric  conductor  for  explosive  charges."  H.  J.  von  Klaeden 
July  28th.    (Complete. i 

17.264.  '•  Electric  ovens  and  the  like  appliances."  M.  Railino  and  Q.  H 
IDE.    July  28th. 

17.265.  "  Electrically  illuminated  letters,  Eigns,  and  the  like  devices."  H 
Hirst  and  B.  H.  Jenkinson.    July  28th. 

17,268.  "  High-speed  motors  for  high-frequency  multipolar  electrical 
machinery."  R.  Qoldschmidt.  (Addition  to  10.507, 1912.)  July  28th.  (Com 
plete.i 

17,275.  "  Electrical  switches."  W.  J.  Fahn  and  J.  C.  Hutton.  July  28th 
(Complete.) 

17.284.     "  Current  motors."    J.  W.  Ikgoson.    July  28th.     (Complete.) 

17,326.  "Vapour  elpctric  devices."  British  Thomson-Hodston  Co.,  Ltd 
(General  Electric  Co.,  United  States.)    July  28lh. 

17,345.  "  Electric  cut-outs."  T.  E.  Murray,  Jin.  (Convention  date,  Feb 
ruary  4th,  1913,  United  States.)    July  28th.     (Complete.) 

17  351.  "Ignition  plugs,  pressure  connections  and  compression  taps  for 
internal-combustion  engines."    C.  HrTCHiNsoN.    July  29th. 

17,361.  "  Means  for,  and  methods  of,  changing  the  frequency  of  alternating 
electric  currents."    A.  M.  Taylor.     July  29th. 

17,S84.  "  Multiple-way  electric  switches."  A.  P.  Welch  and  H.  M.  K. 
McCabe.    July  29th. 

17.416.  "  Electric  glow  lamps."  Siemens  &  Halske  Akt.  Ges.  (Convention 
date,  August  2nd,  1912,  Germany.)    July  29th.     (Complete.) 

17.417.  "  Circuit  arrangements  for  telephone  systems."  Siemens  4  Halske 
Akt.  Ges.  (Convention  date,  July  30th,  1912,  Germany.)  July  29th.  (Com- 
plete.) 

17.418.  "  Electric  switch."  Siemens  Bros.  &  Co.,  Ltd.  (Siemens  &  Halske 
Akt."  Ges.,  Germany.)    July  •29th.    (Complete.) 

17,453.    "  Electric  cooking  and  heating  apparatus."    C.  Clarke.    July  30th. 

17.473.  "Protective  covering  for  sparking  plugs"  H.  G.  Longford  and 
W.  W.  Longford,  trading  as  Sphinx  Manufacturing  Co.    July  30th. 

17,480.  "  Magnet  core  for  use  in  Ferrari's  electricity  nieteis."  Landis  and 
Gyr  G.m.b.H.  (Convention  date,  July  31st,  1912,  Germany.)  July  30th. 
(Complete.) 

17.490.  "  Process  for  heating  articles  in  electric  furnaces."  F.  Fischer. 
(Convention  date,  November  5th,  1912.)    July  30th.    (Complete.) 

17.491.  "  Portable  electric  lamps."  G.  F.  Hitzelberger  and  New  British 
Ever-Ready  Co.,  Ltd.    July  30th, 

17.498.  "Safeguard  for  the  front  of  motor  or  electric-propelled  vehicles," 
E.  MoiR,  E.  WiNEBERG  and  M.  Wineberg.    July  30th. 

17,529.  "Apparatus  for  electrically  igniting  miners' safety  lamps."  V.  E, 
Joyce  and  Spagnoletti,  Ltd.    July  30th. 

17,532.  "Electric  circuit  -  closing  devices."  Bikmens-Schuckertwerke 
G.m.b.H.  (Convention  date,  August  16th,  1912,  Germany.)  July  30th. 
(Complete.) 

17,562.  "  Variable  electric  resistance  device."  W.  P.  TuoMrsoN.  (Soc. 
Anon,  des  Telegraphes  Edouard  Belin,  France.)    July  31st.    (Complete.) 

17,.572.  "  Party  line  ringing  systems."  Western  Electric  Co.,  Ltd,  (F.  T. 
Woodward,  Belgium.)    July  31st.    (Complete.) 

17.583.  "  High-tension  electric  switches."  Akt.  Ges.  Brown,  Boverie  et 
CiE.      (Conventiondate,  August  19th,  1912,  Germany.)    July  31st.    (Complete.) 

17.584.  "Vents  for  electric  accumulator  cases  and  other  receptacles."  H. 
LrcAS  and  0,  Lucas.    July  31st. 

17,589.  "  Control  of  alternating-cu.rent  motors."  Sibmens-Schuckertwerke 
G.m  b.H.  (Convention  date,  August  2nd,  1912,  Germany.)  July  31st, 
(Complete.) 

17,603.    "  Electro-plating  apparatus."    T.  R.  Canning.    July  31st. 


1913. 

Telephone     Repeater    Systems.      E.     Grissinger.      2,930.      February    4th. 

(Divided  application  on  No.  7,482  of  1912,  March  27th.) 
KEYBo.iRD  Telegraph  Transmitter.    E.  J.   Kessels.    3,583.    February  Ilth. 

(Addition  to  No.  21,332  of  1912.) 
Primary  Electric  Batteries.    G.  S.  Engle.    3,861.    February  14th. '  (October 

8th,  1912.) 
Governing  Turbines  Operatfd  by  High  and  Low-pressure  Elastic  Fluid. 

Bergmann    Elektricitiits    Werke    Akt  -Ges.      5,317.      (March    22nd,    1912. 

Addition  to  No.  4,694  of  1913  )   • 
Apparatus  for  Producing  Stage  Illusions,    L.  McCoimick,    7,007.    March 

22nd.     (February  10th,  1913.) 
Arrangement  of    Current    Transformers    for    High    Voltages.     Siemens 

Bros.  &  Co..  Ltd.    (Siemens  &  Halske  Akt.-Ges.)    8,027.    April  5th. 
Automatic  Single-pole  Electric  Switch.    W.E.Gorton.    608.    January  8th. 

(May  16th,  1912.) 
Process  and  DE^^CES  for  Producing  in  a  Continuous  Manner  Roentgen  Rays 

HAVING  ANY   DESIRED    DEGREE    OF    HaEDNESS    WHICH   CAN    BE    ADJUSTED   AT   A 

Moment's  Notice,    J.  E.  Lilienfeld.    1,813.    January  22nd.    (Addition  to 

No.  23,169  of  1912.) 
Remote-Controlled  CircuitBrkaker.    S.  Whipp,  C.  W.  D.  Bourne  and  F. 

Whipp.    2,233.    January  2£th. 
Construction  of  Portable  Secondary  Batteries.      E.  J.  Clark    and  Hart 

Accumulator  Co.    2,908.    February  4th. 
Apparatus  for  Printing  Tickets  or  the  like  Automatically  by  Selectors. 

Allgemeine  Elektricitiits  Ges.      3,680.     February  12th.      (February  28rd, 

1912.) 
Electric  Leakage   Telegraphy  or  Telephony.    Signal  Ges.  m.b.H.    3,853. 

February  11th.     iFebiuary  17th,  1912.) 
Electrical  Sockets  for  Fuse  Plugs,  Electric  Lamps  and  the  like.    Siemens 

Schuckertwerke  Ges.    5,903.    Match  10th.     (March  20th,  1913.) 
Automatic  Fire-Alaem  Systems.    E.  Garretson.    7,288.    March  27th. 
Bayonet-Socket    Holders    for     Incandescent    Electric    Lamps.    Electric 

Couplings  and  the    like.      United  Motor  Industries,  Ltd.,  and  E.  De 

Rodakowski.    7,477.    March  29th. 
Optical  Receivers  for  Facsimile  Telegraphs.    C.  Stille.    9,C61.    April  17th. 

(April  24th,  1912.1 
Pole  Caps  and  Insulator  Supports.    H.  Forster.    10,085.    April  29th.    (April 

29th,  1912.) 
Machine  Telephone  Switching  Systems.    Western  Elect. ic  Co.    (Woodward.) 

12.423.  May  28th.    (Divided  application  on  15,952, 1912,  July  8th.) 
Machine  Telephone  Switching  Systems.     Western  Electric  Co.     (Woodward.) 

12.424.  May  28th.     (Divided  application  on  15,952,  1912,  July  8th.) 
M.\CHiNF  Telephone  Switching  Systems.    Western  Electric  Co.    (Woodward.) 

12.425.  May2Sth.     (Divided  application  on  15,952,  1912,  July  8th.) 
Machine  Telephone  Switching  Systems.    Western  Electric  Co.    (Woodward.) 

12.426.  May  26th.     (Divided  application  on  15,952,  1912,  July  8th.) 
Device  for  Lighting  Gas  Lamps.     H.  S.  Cooke  and  F.  Westwood.     13,140. 

June  6th.     (Divided  application  on  152,  1912,  July  2nd.) 
Device  for  Lighting  Gas  Lamps.    H.  S.   Cooke  and  F.  Westwood.    13,141. 

J.ine  6th.     (Divided  application  on  152, 1912,  July  2nd.) 
Portable  Illuminated  Advertising  Pouch  and  Silent  Salesman.    A.  Milhado. 

2,192.    January  27th. 
Spark  Plugs.    F.R.Blake.    4,881.    February  20th. 
Electric  Clocks.    F.  Brunko.    7,275.    March  27th.    (April  1st,  1912.) 
Electric  Glow  Lamps.    C.  B.  Herrmsnn.    8,198.    April  7tli.    (December  16th, 

1912.) 
Electric  Heaters  for  Liquids.    C.  O.  Haskell.    8,S96.    April  9th. 
Electricity    Motor-metkrs    of  the    Mercury   Type.     Compagnie   pour    la 

Fabrication  des  Compteurs  et  Materiel  d'Usines  a  Gaz  and  Brocq.    8,601. 

April  nth. 
Methods  of  Equalising  the  Load  on  Systejjs  or  Supply  for  Alternating- 
current  Electric  Motors.    S.   Eckmann.    9,174.    April   I8th.     (Addition 

to,  and  divided  application  on,  No.  11,597  of  1912,  November  14th.) 
Apparatus  for   Electro-osmotio  Extraction   of  Water   from    Substances. 

Ges.  fiir.  EkktroOsmcse  and  G.  B.  Schweiin.    10,873.    May  8th.     (Addition 

to  No.  23,545  of  1912.) 
Electric  Discharge   Apparatus.    R.  Moietti.    13,918.    June  16th.    (Divided 

application  on,  and  addition  to,  No.  16,164  of  1912,  July  10th.) 
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In  order  to  folly  appreciate  what  the  London  traffic  problem 
means,  one  most  be  able  to  think  in  millions.  Year  by  year 
the  journeys  taken  per  inhabitant  increase,  and  they  now 
number  230  per  head  of  the  population,  representing  an 
increase  of  51  per  cent,  during  the  last  seven  years. 

The  total  number  of  journeys  during  the  year  1911 
reached  the  almost  unthinkable  figure  of  1,008,846,97:^,  or 
approximately  2,000  millions.  The  daily  increaae  is 
250,000,  so  that  by  the  year  1920  the  number  of  journeys 
per  annum  will  exceed  3,000,000,000  (3,000  millions). 

These  figures  include  tramway  and  omnibus  passengers, 
which  account  for  about  two-thirds  of  the  total,  the 
remainder  being  passengers  on  the  local  railways  and  on  the 
trunk  lines  from  a  30-mile  limit.  All  of  these,  however, 
have  to  be  dealt  with  in  the  streets  of  Greater  London. 

If  we  cannot  quite  grasp  the  magnitude  of  the  problem 
from  a  contemplation  of  the  figures  3,000,000,000,  we  can 
get  a  little  nearer  to  it  by  glancing  at  the  figures  referring 
to  the  number  of  licensed  vehicles  in  use  and  to  the 
accidents  which  occur  in  the  streets  per  annum.  In  the 
year  1912  there  were  13,800  licensed  power  vehicles, 
including  trams,  'buses  and  cabs  ;  and  only  2,800  horse- 
drawn  vehicles. 

The  number  of  fatal  accidents  in  1912  was  537,  or 
almost  1^  fatalities  per  day  due  to  street  vehicles.  The 
number  of  injured  during  the  same  period  was  20,1G(),  or 
at  the  rate  of  5^  persons  per  day. 

The  problem  is  not  a  new  one,  it  was  recognised  as 
urgent  in  1903,  when  a  Koyal  Commission  was  appointed 
to  inquire  into  it.  This  Commission  reported  on  the 
matter  in  1905,  and  one  of  the  recommendations  made  was 
that  the  statutes  relating  to  traffic  in  London  should  be 
simplified  and  consolidated,  and  that  it  should  be  one  of 
the  duties  of  the  new  body  which  they  recommended  to 
examine  and  report  upon  them. 

That  was  in  1905,  when  the  problem,  urgent  as  it  then 
was,  did  not  present  the  difficulties  which  the  motor- 
omnibus  has  since  introduced.  In  1907,  there  were  9,818 
licensed  horse  cabs  and  hansoms,  now  there  are  only 
2,385.  There  were  also  2,961  horse  omnibuses  and 
tramcars,  and  2,973  electric  trams  and  motor-'buses, 
while  last  year  there  were  5,767  electric  trams  and  motor- 
'buses,  in  addition  to  8,000  motor-cabs,  and  the  horse 
'bus  has  practically  disappeared.  If,  then,  the  laws 
relating  to  traffic  were  in  need  of  simplification  and  con- 
solidation, how  much  greater  is  that  need  at  present,  for 
it  would  appear  that  the  recommendations  of  the  Royal 
Commission  have  been  entirely  ignored  and  the  delibei-a- 
tions,  extending  over  two  years,  were  so  much  time  wasted. 
Let  us  hope  that  the  work  of  the  Committee,  which  has  just 
gone  over  the  same  ground,  will  bear  better  fruit. 

In  the  course  of  evidence  given  to  the  Committee,  the 
provisions  of  the  law  were  still  described  as  "  voluminous 
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scattered,  redundant,  defective,  overlapping  and  difficult  to 
understand."  A  witness,  speaking  from  experience  in  the 
management  of  tramways,  described  our  Traffic  Laws  as 
"  antiquated,  inadequate,  and  incomplete,"  whilst  another, 
speaking  on  behalf  of  the  Loudon  General  Omnibus  Co., 
complained  of  the  great  difficulty  of  having  to  consult 
innumerable  special  provisions  scattered  in  many  statutory 
orders. 

As  an  instance  of  the  unsatisfactory  state  of  the  law,  it 
appears  to  be  a  prevalent  idea  that  a  conviction  for 
dangerous  driving  cannot  be  obtained  unless  it  can  be  proved 
that  some  parson  was  thereby  actually  endangered.  This 
is  probably  the  reason  why  newspaper  runners  are  permitted 
to  race  on  bicycles  through  the  busiest  streets  of  London  at 
breakneck  speed  distributing  papers  right  and  left  to  news 
boys.  They  are  certainly  a  menace  to  life  and  limb,  and 
we  agree  with  the  testimony  of  a  police  witness  that  the 
cycle  is  an  unfit  vehicle  for  the  crowded  streets  of  London. 
This  view  is  emphasised  by  the  fact  that  in  the  year  1912 
there  were  05  cyclists  killed  by  power-driven  vehicles,  and  21 
other  persons  were  killed  by  ordinary  cycles.  As  to  non- 
fatal accidents  during  the  past  three  years,  no  fewer  than 
12,813  reported  injuries  to  persons  were  caused  by  cycles, 
a  considerably  larger  number  than  is  caused  by  any  other 
class  of  vehicle. 

The  police,  to  whom  the  Committee  pay  a  well-deserved 
tribute,  have  at  present  '«iany  difficulties  to  deal  with,  owing 
solely  to  the  unsatisfactory  state  of  the  law.  For  instance,  a 
driver  of  a  motor-' bus  may  be  incapable  of  carrying  out 
his  duties  due  to  the  influence  of  drink  ;  but,  unless  he  is 
legally  "  drunk,"  he  cannot  be  charged.  Again,  the  question 
of  vehicles  taking  in  or  delivering  goods  across  a  pavement 
and  partially  blocking  the  roadway  is  one  which  makes  the 
administrative  duties  of  the  police  very  difficult  and  unsatis- 
factory. A  case  in  point  is  the  difficulty  which  at  present 
exists  in  the  Strand.  At  a  cost  of  £560,000  the  City  of 
AVestminster  widened  the  Strand  at  Holywell  Street.  The 
whole  of  this  improvement  is  practically  rendered  valueless 
by  the  action  of  Messrs.  W.  H.  Smith  &  Sons,  who  occupy  a 
large  portion  of  the  widened  area  with  their  carts,  which, 
"  from  early  morning  till  late  at  night,"  stand  with  the  tail 
of  the  cart  agamst  the  curb  and  the  horse's  head  out  in  the 
road,  thus  practically  taking  up  the  space  of  two  lines  of 
traffic.  Owing  to  the  present  state  of  the  law  the  police 
cannot  stop  this,  as  it  does  not  constitute  legal  obstruction. 

Touching  on  the  question  of  the  motor-' bus,  this  is 
impeached  in  the  Committee's  report  as  follows  :  "  The  Com- 
mittee are  of  opinion  that  the  record  of  the  motor-omnibus  in 
the  matter  of  accidents  is  most  unsatisfactory."  The  total 
number  of  fatal  accidents  due  to  motor-omnibuses  in  1912 
exceeds  the  total  for  every  class  of  vehicle  combined  in  1905. 
The  figures  for  1912  are  182,  or  at  least  one  person  killed 
every  two  days  by  a  motor-'bus.  Moreover,  the  police 
returns  of  fatalities  and  accidents  for  the  metropolitan  area 
attribute  to  the  motor-omnibus  41  deaths  and  GST  accidents 
in  the  first  quarter  of  1913,  and  40  deaths  and  845  accidents 
in  the  second  quarter. 

Apart  from  fatalities,  however,  the  conditions  of  the  roads 
are  rendered  quite  unsafe  by  the  present  methods  of  running 
motor-'buses.  We  have  done  with  the  competition  between 
the  L.G.O.  and  the  Road  Car  Co.,  a  competition  which  was 
such  a  prolific  source  of  accidents,  but  we  have  instead  the 
competition  between  the  L.G.O.  and  the  electric  tramcar. 
It  was  explained  by  witnesses  how  the  'buses  run  along 
the  cars,  and  stop  at  the  same  places  in  such  a  way  as  to 
prevent  people  either  entering  or  leaving  the  cars.  Or  if 
people  are  doing  so  a  car  will  come  up  behind  on  the  near 
side  and  terrify  them  by  its  noise.  Many  people,  as  the 
report  states,  are  positively  afraid  of  using  the  cars  on 
account  of  the  'buses.  A  species  of  "  dumping "  is 
practised  by  the  L.G.O.,  the  fares  charged  on  tram  routes 
being  lower,  and  in  many  cases  about  half  the  fares  charged 
for  a  corresponding  distance  on  routes  where  trams  do 
not  run. 

But  we  must  refer  our  readers  to  our  summary  of  the  report 
on  p.  287  for  details,  and  here  allude  only  briefly  to  the 
recommendations.  These  are  that  a  new  Traffic  Branch  of  the 
Board  of  Trade  shall  be  created,  which  shall  combine  the 


duties  of  the  Home  Office,  Local  Government  Board  and 
Board  of  Trade,  including  the  confirming  of  by-laws.  That 
the  veto  of  the  Borough  Councils  in  regard  to  tramway 
schemes  shall  be  replaced  by  a  full  hearing  before  the  new 
Traffic  Branch,  which  shall  report  to  Parliament,  and  that 
the  County  Councils  in  the  Metropolitan  area  shall  have  the 
widest  possible  by-law-making  powers,  subject  to  confirma- 
tion by  the  new  Traffic  Branch  of  the  l^oard  of  Trade. 

Outside  the  Committee,  few  people  will  be  found  who 
consider  that  the  foregoing  recommendations  will  solve  the 
traffic  problem.  On  the  contrary,  it  will  lead  to  endless 
litigation  between  the  County  Councils  and  the  omnibus 
companies.  The  seven  County  Councils  concerned  will  make 
by-laws  to  suit  their  own  particular  area,  and  these  by-laws 
will  no  doubt  be  different  in  different  areas.  This  clearly  is 
quite  an  unworkable  system  when  we  consider  that  the 
motor-'buses  of  one  company  alone  would  be  subject  to  the 
laws  of  seven  authorities,  all  of  whom  are  interested  in 
competing  systems  of  trams.  Nor  does  the  past  'record  of 
the  L.C.C.  inspire  us  with  any  confidence  that  they  are 
competent  to  deal  with  the  question.  One  has  only  to 
watch  the  disgraceful  and  dangerous  scrambles  which  take 
place  between  5  and  7  every  night  at  certain  of  the  tramway 
termini,  by  those  wishing  to  get  home,  to  appreciate  that  the 
L.C.C.  is  not  a  desirable  body  to  entrust  with  the  making 
of  by-laws  to  regulate  traffic  in  general. 

The  improvements  which  have  recently  taken  place  in  the 
control  of  traffic  in  the  City  since  the  Commissioner  of  the 
City  Police  made  regulations  directing  the  routes  of 
omnibus  traffic,  &c.,  lead  us  to  think  that  the  Commissioner 
of  the  Metropolitan  Police  might  be  able  to  effect  similar 
improvements  in  the  Metropolitan  area.  In  this  view  we  are 
in  accord  with  the  recommendations  of  the  Royal  Commission, 
which  considered  that  in  the  Metropolitan  Police  area  by-laws 
and  regulations  should  be  made  by  the  Commissioner  of 
Metropolitan  Police,  with  the  approval  of  the  Secretary  of 
State  for  the  Home  Office,  and  in  the  City  by  the  Com- 
missioner of  Police  of  the  City,  with  the  approval  of  the 
Court  of  Mayor  and  Aldermen. 

The  police  have  always  been  subject  to  the  Home  Office, 
and  it  would  lead  to  endless  confusion  if  they  are  to  be  in 
future  subject  also  to  a  sub-department  of  the  Board  of 
Trade. 


MINE     MANAGEMENT. 


We  have  frequently  drawn  attention  to  the  very  unsatis- 
factory way  in  which  our  coal  mines  are  managed,  and  to 
the  somewhat  questionable  efforts  of  the  Government  to 
rectify  matters  by  passing  Acts  of  Parliament  legalising  all 
kinds  of  regulations,  which,  if  much  further  increased,  will 
"do  away  with  the  necessity  of  any  management  at  all,  as 
only  a  policeman  will  be .  required  to  see  that  each  man 
carries  out  his  duty  as  specified  by  the  Act  or  "  regulation." 

Under  Sec.  86  of  the  Coal  Mines  Act,  1911,  the  Home 
Secretary  is  empowered  to  issue  new  "regulations"  from 
time  tc  time,  or  to  alter  old,  as  experience  or  circumstances 
may  determine,  and  a  set  of  new  general  regulations,  which 
come  into  force  on  September  15th,  have  just  been  issued. 
These  are  divided  into  seven  parts,  and  contain  190 
separate  regulations,  in  which  the  special  electricity  rules 
are  included.  The  intention  is  to  secure,  as  far  as 
possible,  uniformity  in  rules  controlling  the  working  of  the 
mines  and  setting  forth  the  duties  of  officials  and  workmen, 
which,  previous  to  the  passing  of  the  1911  Act,  were 
defined  under  "Special  Rules"  drafted  by  the  colliery  com- 
pany and  approved  by  H.M.  Inspector  of  Mines,  which  rules 
are  now  revoked. 

The  duties  of  the  manager,  under-manager,  fireman, 
examiners,  deputies,  winding   enginemar,    fan  engineman, 
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boiler  minder — and  under  the  electricity  rules — the 
electrician  ure  stated.  The  manager,  under-manager,  and 
fireman  must  have  "  certificates,"  but  no  mention  is  made  of 
the  qualification  required  of  the  engineer,  or  the  electrician, 
and  so  far  as  required  by  the  regulations,  anyone  can  he 
appointed  by  the  manager  to  these  positions  if  he  considers 
him  "competent."  In  fact,  as  regards  the  mechanical  side 
of  the  plant,  he  need  not  appoint  any  mechanical  engineer, 
as  it  is  sufficient  to  appoint  in  writing  a  "competent" 
person  to  carry  out  certain  special  duties  such  as  the  re- 
capping of  winding  ropes,  &c. 

The  manager's  duties  are  thus  defined  : — 

"  35.  The  manager  shall  appoint  in  writing  to  be 
officials  of  the  mine  such  number  of  rompetent  persons  as 
will  be  sufficient  to  secure  a  thorough  supervision  of  all  the 
operations  in  or  about  the  mine  and  the  enforcement  of  the 
requirements  of  the  Act,  and  of  the  regulations  and  orders 
made  thereunder.  He  shall  assign  their  duties  to  the  several 
officials  of  the  mine,  and  shall  to  the  best  of  his  power  see 
that  each  official  understands  and  carries  out  and  enforces 
those  provisions  of  the  Act  and  of  the  regulations  and 
orders  made  thereunder,  which  relate  to  the  matters  in 
respect  of  which  duties  are  assigned  to  him. 

"  36.  He  shall  give  attention  to  and  cause  to  be  carefully 
investigated  any  representations  or  complaints  .  .  affect- 
ing the  safety  and  health  of  persons  in  or  about  the  mine. 

"  ;')7.  Relates  to  (safety)  lamp  stations. 

"  38.  He  shall  see  that  a  sufficient  supply  of  proper 
materials  and  appliances  for  the  purpose  of  carrying  out  the 
provisions  of  the  Act,  and  ensuring  the  safety  of  the  mine 
and  persons  employed  therein,  is  always  provided,  and,  if  he 
be  not  the  owner  or  agent  of  the  mine,  he  shall  report  in 
writing  to  the  owner  or  agent  when  anything  is  required  for 
the  aforesaid  purpose  that  is  not  within  the  scope  of  his 
authority  to  order."     (The  italics  are  ours.) 

Anyone  with  only  a  slight  knowledge  of  the  operation  of 
a  coal  mine  will  agree  that  a  colliery  manager's  lot,  like  the 
policeman's,  will  not  be  a  very  happy  one,  and  after  he 
gives  his  attention  to  all  the  multifarious  reports  and  com- 
plaints from  officials  and  workpeople,  he  will  have  little  time 
left  for  the  technical  direction  of  the  mine.  And  how  is 
he  to  keep  himself  abreast  of  the  times  by  the  study  of 
technical  literature  on  the  science  of  mining  and  mining 
machinery,  which,  like  other  industries,  is^  always  pro- 
gressing, and  especially  that  relating  to  electricity  in  mines.'' 
"We  cannot  think  that  any  good  will  be  the  outcome  of  this 
increase  of  responsibility  in  regard  to  superficial  supervision 
by  the  manager.  It  would  appear  that  his  duty  now  is  not 
to  see  that  the  work  itself  is  done  in  a  proper  workman- 
like manner,  but  to  receive  a  report  from  the 
official  or  workman  that  it  has  been  done.  Then 
again,  there  is  the  question  as  to  whether  the 
manager  has  that  skilled  knowledge  and  experience 
which  would  enable  him  to  say  whether  the  work  had  been 
satisfactorily  carried  out.  We  allude  principally  to  work 
connected  with  engineering  and  electricity.  In  addition  to 
all  the  duties  connected  with  the  mine,  he  must  also  organise 
and  equip  one  or  more  rescue  brigades,  depending  upon  the 
number  of  workmen  employed  underground.  Many  experi- 
enced mining  engineers  question  the  use  of  this  apparatus, 
and  in  the  House  of  Commons  a  question  was  raised  as 
to  the  absence  of  rescue  apparatus  in  the  recent  fire  at 
Cadder  Colliery,  which  caused  the  loss  of  22  lives,  when  Mr. 
McKenna  said  that  a  full  inquiry  was  to  be  made  into  the 
whole  of  the  circumstances.  We  await  the  report  of  this 
in(|uiry  with  interest,  as  it  is  suggested  that  the  fire  was 
caused  by  electricity. 

A  point  of  importance  is  that,  according  to  regulation  (38), 
the  manager  is  responsible  for  the  supply  of  proper  materials 
and  appliances,  but  only  up  to  the  value  of  the  amount  he 
is  given  authority  by  the  owner  or  agent  to  spend  ;  after  that 
he  is  to  put  his  requisition  in  writing  to  the  owner  or  agent. 
But  suppose  it  is  a  case  of  emergency,  and  neither 
owner  or  agent  is  available,  who  is  responsible  in 
case  «n  accident  results  ?  Recently,  at  Ashby-de-la-Zouch 
Petty   Sessions,  the  Meacham  Collieries,  Ltd.,  were   fined 


£105  and  £24  4s.  costs  in  connection  with  offences  under 
the  electricity  rules,  while  Mr.  Watson,  who,  at  the  time, 
was  manager  of  the  colliery,  and  who  was  charged  with  the 
breach  of  the  rules  at  the  same  time,  was  exonerated.  The 
breach  of  the  rules  was  admitted,  but  the  question  the  Bench 
had  to  decide  was  as  to  who  was  responsible.  The  manager 
had  duly  reported  the  state  of  affairs  to  the  managing 
director,  Mr.  Waddle,  who,  Mr.  Watson  said,  refused  to 
spend  the  necessary  money,  and  he  himself  had  no  authority 
to  order  material  beyond  a  very  small  amount.  Mr.  Watson's 
case  is  not  solitary  by  any  means,  and  many  managers  have 
not  even  the  choice  or  selection  of  the  stores  or  plant  re- 
quired or  bought  for  the  colliery.  Probably  in  moat  cases 
owners  are  morally  to  blame  for  accidents,  and  not  the  dis- 
tressed manager,  who  has  the  sword  of  dismissal  constantly 
hanging  over  his  head  if  he  does  not  work  the  mine,  not 
always  as  he  would  like,  but  at  the  dictates  of  his  superiors 
and  according  to  the  material  to  his  hand.  No  1  What 
our  collieries  want  Ls  less  law  and  more  men  trained  in  the 
actual  science  of  mining  and  mine  engineering,  instead  of  in 
rules  and  regulations  for  working  a  mine  and  the  best  way  to 
avoid  them  to  save  a  little  cost,  as  is  actually  happening 
now.  Engineers  are  wanted,  not  lawyers'  clerks,  or  glorified 
policemen. 


There  has  been  a  very  large  business 
topper.        ^^j^g  i^y    consumers    of  copper   both   in 

Europe  and  America,  and  the  tendency  of  the  market,  with 
fluctuations,  has  been  one  of  mu3h  firmness,  aided  by  good 
statistics  and  labour  difficulties  of  serious  moment  in  the 
Lake  Superior  district.  As  far  as  can  be  gathered  this 
area  is  still  in  the  throes  of  the  labour  trouble  which  broke 
out  some  weeks  ago,  and  production  at  the  mines  and  also 
at  the  local  smelters  has  been  entirely  suspended.  The 
Lake  Superior  district  produces  a  matter  of  8,U00  tons  of 
refined  copper  a  month,  and  the  market  cannot  afford  to 
regard  the  withdrawal  of  such  a  quantity  with  e(iuanimity. 
In  addition  to  this  there  seem  to  be  more  or  less  grave 
difficulties  impending  in  connection  with  the  electricians 
at  the  mines  of  Butte  and  Utah,  and  there  is  a  fear  that  if 
the  threatened  strike  eventuates,  the  copper  output  of  these 
important  camps  will  also  be  checked.  The  market  is  in  no 
condition  to  stand  any  further  disturbance  of  output  with 
equanimity,  and  it  is  only  the  generally  more  or  less  overcast 
outside  influences  which  have  stood  m  the  way  of  a  very 
considerable  appreciation  in  values.  It  must  not  be 
forgotten  that  a  year  ago,  with  thei  statistical  position  far 
less  strong  than  that  of  to-day,  prices  were  a  matter  of  £10 
a  ton  higher.  If  once  the  impression  gained  firm  hold  in 
speculative  circles  that  copper  was  in  a  dangerous  position, 
from  the  point  of  view  of  the  bears,  there  might  easily  be 
something  approaching  panic  conditions  witnessed.  The 
last  few  weeks  have  seen  the  release  of  orders  for  many 
thousands  of  tons  of  copper  needed  in  connection  with  the 
fulfilment  of  electrical  schemes,  which  had  been  held  up  for 
a  time,  owing  to  the  unfavourable  political  and  monetary 
outlook.  With  the  brighter  atmospherr*  recently  prevailing, 
however,  there  has  been  some  revival  of  confidence,  and  the 
prospects  are  that  the  consumption  of  cop^^ier  on  both  sides 
of  the  Atlantic  will  be  at  a  record  rate,  at  all  events  over 
the  remainder  of  the  year.  The  shortage  in  production  is, 
of  course,  the  most  important  factor  for  the  time  being,  and 
the  labour  unrest  might  play  a  still  more  striking 
part  within  the  next  few  weeks.  The  talk  of  increased 
production  as  regards  the  United  States  is  mere  talk, 
as  far  as  can  be  ascertained  from  the  figures  which  are 
obtainable,  any  increase  from  the  newer  and  low  cost  properties 
being  fully  ofi'set  by  the  reduced  yield  of  the  older  and  higher 
cost  mines.  This  is  an  aspect  of  the  copper  situation  which 
it  would  not  do  to  ignore.  Considerable  interest  attaches  to 
the  next  returns  of  the  American  Copper  Producers'  Associa- 
tion, the  estimates  of  the  market  in  connection  with  which 
vary  widely.  If  the  shortage  of  production  at  the  Lake 
.  Superior  mines  is  to  show  however,  it  is  certain  that  there 
must  be  a  further  reduction  in  the  available  stocks  of  unsold 
copper  at  United  States  refineries,  and  if  this  prove  to  be 
the  case,  then  the  price  of  copper  must  go  higher  yet. 
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ELECTRICITY    ON    A    HIGHLAND    ESTATE. 


A  coMPLKTE  electric  light  and  power  installation  has  recently 
been  installed  at  Belladrnm  House,  Inverness-shire,  which 
includes  a  r>0-i5.H.r.  llornsby  oil  engine  running  on  shale  oil 


Belladrum  HousEj  Inverness-shire. 

and  belt  connected  to  a  15-kw.  dynamo  by  the  Lancashire 
Pynauio  Co.,  and  an  E.P.S.  battery  having  a  capacity  of 
650  ampere-hours  for   10  hours,  with  regulating  cells  con- 


Ctenerating  Plant,  Belladrum  House. 

trolled  automatically  by  a  Bertram  Thomas  regulator,  fitted 
on  the  main  switchboard. 

Besides  the  electric  lighting  of  the  mansion  and  gardens, 
home   farm   and   outbuildings,   electric   power  is  used  for 


Main  Switchboard,  Belladrum  House. 

radiators  and  two  electric  lifts  iu  the  house,  whilst  current 
will  ultimately  be  furnished  to  motors  in  threshing  and  saw 
mills  attached  to  the  home  farm. 


The  wiring  is  carried  out  with  solid  drawn  conduit,  and 
the  underground  mains  are  laid  in  creosoted  wood  troughing 
filled  in  solid  with  plastic  pitch  and  covered  with  tiles. 

The  lifts  for  passenger  and  kitchen  service  by  Messrs. 
A.  <•(:  P.  Stevens,  Ltd.,  are  fitted  with  automatic  push- 
buttons for  "  up,"  "  down  "  and  "  stop "  control,  and 
emergency  stop  and  return  buttons. 

A   system   of   electric   bells   and   telephones   is  installed 

the 


throughout 


outbuildings 


on 


the  house,  also  to  several 
estate. 

The  house  is  protected  against  lightning  by  conductors 
fixed  to  eight  finials  at  roof  corners.  These  are  connected  to 
a  ring  conductor  traversing  the  outer  edge  of  the  roof,  and 
the  whole  system  is  earthed  at  four  positions,  where  4  sq.  ft. 
iron  plates  are  embedded  in  the  ground  2  ft.  beneath  the 
surface.  This  installation  was  entirely  carried  out  by 
Messrs.  Underbill  &  Ritchie,  Ltd.,  Glasgow,  to  the  speci- 
fication of  the  consulting  engineers,  James  E.  Sayers  and 
Caldwell,  of  Glasgow. 


LIGHTNING. 


By  E.  p.  AUSTIN,  A.M.I.E.E. 


The  vagaries  of  lightning  are  always  a  source  of  interest 
and  wonderment,  so  that  the  following  account  of  the  ejffect 
of  a  recent  severe  lightning  storm  on  a  direct-current 
supply  may  be  of  interest :  — 

There  are  two  distinct  systems  fed  from  one  station,  but 
by  entirely  separate  generators  and  switchgear.  The  first  is  a 
three-wire  supply  system  using  triple-concentric  paper-insulated 
cables,  with  the  neutral  earthed  at  the  station  only.  Con- 
nected to  the  same  bus-bars  are  two  overhead  lines  supplying 
power.  They  follow  a  route  up  a  hill  side  in  open  country, 
rising  about  80  ft.  in  600  yards  ;  the  route  then  follows  a 
highway,  underground  cable  being  used  for  about  250  yards, 
changing  to  overhead,  and  descending  the  hill,  falling  about 
60  ft.  in  300  yards.  At  each  end,  and  at  j auctions  with 
underground  cables,  horn-break  arresters  and  kicking  coils 
are  used. 

The  second  system  is  an  ordinary  overhead  tramway 
supply,  with  lightning  arresters  at  all  feeding  boxes,  to  station 
bus-bars,  and  on  the  cars.  The  whole  supply  area  lies  in  a 
hollow,  and  the  highest  point  is  crossed  by  the  above- 
mentioned  overhead  line,  which  is  higher  than  any  hill 
within  a  radius  of  2^  miles. 

With  this  brief  topography  of  the  district  in  mind,  we 
will  proceed  to  consider  the  behaviour  of  the  storm  and  its 
manifestations.  The  storm  approached  from  the  south-east 
at  5.30  p.m.,  and  broke  with  exceptional  violence  over  the 
town,  reaching  its  maximum  force  between  5.45  and  6.0  p.m. 
Lightning  flashes  were  numerous  and  frequent,  the  intervals 
between  being  scarcely  perceptible  ;  and,  as  events  proved, 
the  discharges  were  frequently  to  earth. 

The  first  indication  of  trouble  was  received  on  the  traction 
system  at  5.52,  two  distinct  feeders  connected  to  adjacent 
trolley  wire  sections  being  affected.  In  each  case  an  arc  jumped 
a  gap  from  the  live  terminal  to  the  earthed  ironwork  of  the 
connecting  boxes,  the  respective  distances  being  H  in.  and 
2  in.  The  short  distance  was  in  a  pole  box  and  a  following- 
on  current  completely  destroyed  the  interior  fittings,  and 
went  to  earth  via  bond  and  guard  wires,  which  were  fused.' 
The  arc  in  the  other  case  discharged  in  a  feeder  pillar,  and 
cleared  itself  without  interruption  to  the  supply.  Not  one 
of  the  many  arresters  showed  signs  of  operation. 

The  trouble  on  the  lighting  system  occurred  at  5.55,  and 
was  more  far  reaching  in  its  results.  A  distributor  in  the 
centre  of  the  network  was  broken  down  in  two  places  within 
50  yards,  at  one  point  being  burnt  through,  and  at  the  other 
breaking  down  in  a  service  box. 

At  the  consumer's  end  of  the  previously-described  over- 
head lines  a  high-potential  discharge  took  place.  In  one 
case  a  large  motor  armature  was  broken  down  to  frame,  and 
in  another  case  an  arc  jumped  a  space  of  8  in.  from  one 
terminal  of  the  board  to  the  iron  supporting   frame.    All 
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the  lif^htning  arresters  were  in  perfect  order,  yet  no  signs  of 
operation  were  shown  on  the  horns. 

During  the  storm  a  house  was  struck  and  badly  damaged 
at  a  time  corresponding  with  the  mains  disturbances,  and  on 
marking  all  the  positions  of  trouble  on  the  map,  it  was 
found  that  a  straight  line  could  be  drawn  from  this  liouse 
through  all  the  points  marked  except  one,  and  the  distance 
was  one  mile.  The  remaining  trouble  occurred  within  half 
a  mile  of  a  discharge,  which  fatally  struck  a  child  standing 
in  the  middle  of  a  broad  roadway. 

It  has  been  observed  previously  that  damage  has  resulted 
from  lightning  discharges  up  to  a  distance  of  b  miles, 
apparently  through  terrestrial  disturbances.  The  writer  has 
experienced  cases  where  sparks  jumped  across  long  gaps 
separating  lead-covered  house  wires  and  gas  pipes,  with 
dangerous  results  during  a  storm,  when  a  discharge  occurred 
half  a  mile  distant. 

These  effects  point  to  the  conclusion  that  breakdowns 
from  lightning  do  not  all  originate  from  atmospheric  dis- 
turbance, and  that  the  use  of  condenser  protective  devices 
on  supply  systems  is  advisable  to  protect  apparatus  from 
terrestrial  disturbances. 


CORRESPONDENCE. 


Letters  received  by  ut  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  follovying  week.  Correspondentt  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer^ s  nams  and  address  in  our  possession. 


Shift  Engineers :  A  Proposal. 

Like  your  ingenious  and  thoughtful  correspondent,  W.  E. 
Pritchard,  I,  too,  have  often  wondered  why  the  members 
of  the  fair  sex  should  regard  the  modern  day  power 
house  and  its  plant  as  a  kind  of  "  forbidden  fruit." 
It  requires  but  little  imagination  on  a  reader's  part  to 
conjure  up  a  happy  picture  of  switchboards  attended  to  by 
blushing  (or  rushing)  damsels,  or  Girton  girls,  if,  as  men- 
tioned in  the  letter  in  the  Review,  the  applicants 
should  "  have  had  the  advantage  of  higher  education  and 
some  laboratory  experience  in  the  physics  department." 
Could  not  the  Universities  be  moved  to  grant  a  "  Switch- 
board Attendant's"  Diploma,  in  the  curriculum  of  which 
the  multiplication  table  and  spelling-book  might  well  count 
as  valuable  components  ? 

What  a  picture  of  felicity  every  power  house  would  pre- 
sent if  the  charming  daughters  of  Mother  Eve  were  but 
allowed  to  exercise  their  gentle  wiles  upon  such  unrelenting 
things  as  20,000-volt  switches,  &c.  How  home-like  every- 
thing would  look.  Again,  what  glorious  opportunities  would 
present  themselves  for  the  designer  of  switchboards  to 
exercise  his  lesthetic  tastes.  A  mirror  could  be  fitted  to 
each  panel  of  the  board  to  enable  the  operator  to  see 
whether  her  general  appearance  was  in  harmony  with  the 
surroundings,  and  a  tea  room  with  gipsy  tables,  &c.,  would 
become  a  feature  of  every  power  house  which  claimed  to  be 
up-to-date. 

Approaching  this  subject  from  the  economic  side,  it  can 
easily  be  seen  what  a  Godsend  the  new  era  would  be  to 
married  men  with  wives  mechanically  or  electrically 
inclined.  For  example,  the  husband  could  be  on  day-shift, 
and  the  "  missus  "  relieve  him  of  his  arduous  duties  when 
the  time  came.  Thus  would  money  flow  rapidly  into  the 
coffers  of  the  Mr.  and  Mrs.  "  Shift  Engineer,  Ltd." 

But,  Mr.  Editor,  why  confine  the  duties  of  shift  engineers 
to  men  and  women  ?  Could  not  some  enterprising  gentlemen 
try  the  experiment  of  training  baboons  or  chimpanzees  for 
the  coveted  posts  in  our  generating  stations  ?  Of  course, 
practical  difficulties  might  occur  in  the  employment  of  these 
latter,  for  instance,  their  caudle  appendages  might  easily 
have  a  tendency  to  short-circuit  switches,  &c.,  but,  of  course, 
these  portions  of  their  anatomy  could  easily  be  wrapped 
with  insulating  tape.  This  latter  is  merely  a  suggestion — 
other  solutions  will  easily  present  themselves  to  a  thinking 
mind. 

In  regard  to  engine  driving,  a  "  mere  male "  could,  of 
course,  perform  such  trifling  functions  as  starting  and 
stopping  the  running  plant,  and  then  hand  over  his  reins  of 
office  (or  to  change  the  metaphor),  his  "  swobbing "  rod 
and  oil  can,  to  his  feminine  "  relief." 


In  regard  to  the  boiler-house  working,  women  of  course 
could,  I  think,  easily  manage  a  shovel,  as  from  time 
immemorial,  they  have  always  been  credited  with  a  facile 
use  of  its  companion,  the  poker. 

In  conclusion,  1  sincerely  trust  that  this  question  will  be 
fully  considered  in  all  its  bearings  by  the  "  powers  that  be." 

C.  F.  Browne. 


I  read  with  great  interest  the  correspondence  on  the 
above  subject,  and  quite  agree  with  the  writer,  that  the 
average  educated  woman  could,  easily,  perform  the  ordinary 
routine  work  of  the  switchboard  attendant. 

I  have  no  doubt  she  would  also  be  a  "  Godsend  "  to  the 
average  charge  engineer.  Congenial  companion  on  night 
shifts,  for  instance. 

But,  there  is  one  other  point  which,  apparently,  has  Vjeen 
forgotten.  AVomen,  us  a  general  rnle,  are  "  fair  weather  " 
workers  ;  when  out  of  their  natural  sphere  I  tremble  to  think 
how  a  woman  would  have  acted  in  a  case  such  as  the  recent 
disaster  at  Stepney,  when  a  2,000-h.p.  turbine,  which 
"  requires  practically  very  little  attention,"  left  its  bed- 
plate, and  various  portions  of  it  were  hurled  through  the 
corrugated  iron  roof,  to  be  found  later  embedded  in 
the  door-step  of  a  neighbouring  hostelry ;  to  say 
nothing  of  minor  pieces,  which  have  not  yet  returned  to 
earth.  Or,  again,  the  possibilities  appertaining  to  a 
mouse  in  the  boiler  house  I  Several  well-educated 
women,  with  whom  I  am  acquainted,  are  afraid,  posi- 
tively afraid,  of  an  electric  radiator,  and  would  not 
have  one  in  the  house  on  any  account  I  They  tell  me  that 
electricity  is  so  dangerous  I  Imagine  one  of  these  women  on 
the  switchboard,  in  an  emergency. 

Oh  !  Oh  !  Mr.  Pritchard  how  could  you.  Have  no  fear 
switchboard  attendants,  your  realm  will  not  yet  be  invaded 
by  the  fair  sex,  but  as  you  value  your  self-respect,  curtail 
your  energies  in  that  "  sweeping  up  and  dusting,  which  you 
cannot  make  a  good  job  of,  and  stick  to  the  switches." 

"  In  jesting:  gnise,  but  ye  are  wise 
And  know  what  the  jest  is  worth.'" — Killing. 

A  Mere  Woman. 

Suppose  that  among  the  Pritchard  coterie  there  should 
happen  to  be  a  Sylvia,  or  one  of  that  ilk,  what  would  pre- 
vent it  from  dropping  a  bar  of  copper  across  terminals,  and 
generally  playing  the  game  as  it  appears  fair  to  the  feminine 
instinct — I  had  almost  written  intelligence. 

It  may  be  doubted  if  Mr.  Pritchard's  circle  would  con- 
sent to  mechanically-fed  hoppers.  What  would  happen  at 
any  lighting  station  which  was  discovered  to  be  supplying 
a  Cabinet  Minister  ?  The  whole  silly  gang  of  shift  boarders 
would  hunger  strike,  and  they  would  want  to  be  called 
something  else  than  shift. 

Common  Man. 


I  should  like  to  be  permitted  to  say  a  few  words  in 
answer  to  Mr.  W.  E.  Pritchard's  letter. 

I  don't  know  whether  the  writer  is  a  suft'ragette  or  a 
hen-pecked  husband,  but,  in  any  case,  it  is  quite  obvious 
that  she  or  he  is  absolutely  ignorant  of  the  duties  of  a  shift 
engineer.  In  the  first  place,  the  duties  of  a  shift  engineer 
do  not  consist  in  cleaning,  attending  to  engines,  or  filling 
coal- hoppers  ;  he  is  a  man  with  a  high  technical  knowledge 
of  the  profession,  and  one  to  whom  the  remainder  of  the 
shift  look  for  instructions  in  times  of  trouble. 

Above  all  taings,  it  is  absolutely  essential  that  he  should 
keep  a  steady  and  clear  head  when  things  are  not  running 
smoothly,  for  a  slight  error  on  his  part,  or  lack  of  know- 
ledge, may  cause  thousands  of  workpeople,  trams,  &c.,  to 
stand  idle. 

Seeing,  therefore,  that  supply  authorities  realise  that  the 

reliability  of  their  supply  is  their  greatest  asset,  it  is  little 

wonder  that  women  have  not  been  employed  in  station  work. 

If  Mr.  Pritchard  would  have  a  walk  round    some  of  our 

largest  power  stations,  he  would  soon  recognise  that  the  duties 

of  the  man  in  charge  are  much  more  trying  to  the  nerves 

than  are  typewriting,  clerical  work  and  window-smashing — 

such  as  women  are  able  to  manage. 

Shift  Engineer. 

August  l%ih,  1918. 
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A  (^iie^itioii  of  Ktiituette. 

I  was  very  glad  to  see  the  letter  of  Mr.  Riley  in  your  issue 
of  the  Sth  last,  lie  draws  attention  to  a  subject  which  is 
of  vital  interest  to  all  connected  with  the  development  of  the 
electrical  industry,  and  you  would  be  adding  one  more  to 
your  long  list  of  public  services  if  you  were  to  open  your 
columns  to  the  views  and  suggestions  of  those  concerned 
on  this  subject. 

I  have  had  some  experience  of  m.unicipal  supply  autho- 
rities, and  have,  therefore,  some  knowledge  of  the  methods 
by  which  some  of  them  conduct  their  sales  departments  ; 
but  I  must  confess  to  being  amazed  when  I  saw  in  the 
"  Legal  Colunm "  of  a  recent  issue  of  the  Electrical 
Review  that,  as  the  result  of  a  recent  arbitration,  an  award 
was  «iade  against  a  well-known  municipal  supply  authority 
on  the  ground  that  they  had  overcharged  a  customer  to  the 
extent  of  GO  per  cent.,  and  "  that,  having  regard  to  all  the 
circumstances,  the  work  had  not  been  carried  out  on  a  suit- 
able system,  nor  with  the  best  workmanship,  and  was  not  in 
accordance  with  the  wiring  rules  of  the  I.E.E." 

Now,  a  supply  authority  has  an  absolute  veto  over  the 
work  done  by  an  electrical  contractor  in  the  district  in  which 
it  operates,  and,  therefore,  if  it  wishes  to  take  up  installa- 
tion work,  it  can,  as  pointed  out  by  your  correspondent, 
stifle  competition  by  a  series  of  unnecessary  rules  and  regula- 
tions which  foi"ce  the  contractor  to  put  in  a  price  much 
higher  than  their  own,  and  ultimately  kill  electrical  contract- 
ing work  in  the  district.  It  must  be  noticed  that  the  supply 
authority  is  not  obliged  to  enforce  its  own  rules  against  its 
wiring  department,  hence  there  is  practically  no  control 
exercised  over  the  work  done  by  any  supply  authority. 
Surely  this  is  a  flagrant  injustice  upon  the  private  con- 
tractor. Ought  not  every  supply  authority  to  be  obliged  to 
do  their  own  work  in  accordance  with  their  own  regulations  ? 
It  does  seem  to  me  that  the  supply  authorities  have  far  too 
free  a  hand  in  this  direction,  and  that  the  Board  of  Trade 
should  exercise  a  much  greater  amount  of  control  over  the 
work  done  by  them. 

To  Mr.  Riley's  query,  I  should  most  emphatically  answer, 
"  Yes,  certainly  inform  the  Board  of  Trade  and  the  fire 
offices  concerned,  as  it  is  in  the  best  interests  of  the  profes- 
sion, the  trade,  and  the  public,  that  these  parasites  of  a  great 
industry  should  be  exposed,  and  their  jerrymandering  methods 
put  a  stop  to." 

In  the  infancy  of  a  new  industry,  a  new  profession,  it  is 
essential  that  it  should  be  protected  from  the  undermining 
influence  of  rotten  materials  and  rotten  workmanship,  and 
all  of  us,  therefore,  who  have  the  cause  of  electricity  at 
heart,  and  who  believe  that  it  is  capable  of  almost  infinite 
development  and  expansion  in  directions  hitherto  only 
faintly  foreshadowed,  must  feel  that  no  effort  should  be 
spared  which  has  for  its  object  the  introducing  and  main- 
taining of  sound  knowledge,  sound  materials,  and  sound 
workmanship. 

It  must  not  be  thought  that  I  am  making  an  indictment 
against  all  supply  authorities.  Many  of  them  run  their  sales 
departments  on  thoroughly  sound  lines,  and  are  a  real  help  to 
the  local  contractors  ;  but  the  point  that  I  should  like  to 
emphasis'?  is  not  so  much  that  a  few  supply  authorities  run 
their  wiring  departments  in  an  unfair  and  rotten  manner, 
but  that  all  of  them  have  the  power  to  do  so  if  they  choose. 

By  all  means  let  Mr.  Riley  disclose  the  names  of  the 
companies  he  has  come  across  who  put  in  rotten  work,  and, 
perhaps,  it  may  have  the  effect  of  making  the  Board  of 
Trade  realise  that  they  might  with  advantage  look  more 
closely  into  the  work  done  by  supply  authorities  and 
electrical  contractors  generally. 

Cunningham,  Ltd. 
A.  W.  KiMBEE,  Manager. 
Avfjusl  U)th,  1913. 


Dry  and  Wet  Air  Filters. 

I  find  that  Continental  constructors  of  turbo-generators 
express  themselves  averse  to  water  spray  filters  instead  of 
cloth  air  filters,  notwithstanding  the  temporary  success  of 
the  water  spray  filter  in  this  country.  They  point  out  that 
damp  cooling  air  will  especially  alfect  generators  under 
varying  load.  In  such  cases  while  the  machine  remains 
cold,  darip  may  be  deposited  in  ite  interior.  AVe  have  met 
with  cases  of  installations  fitted  with  dry  air  filters  where 


the  generators  became  so  damj)  that  the  water  literally  ran 
down  them.  This  happened  in  damp  and  foggy  weather,  the 
air  being  taken  from  the  outside,  and  we  got  over  the 
(lifliculty  by  taking  a  part  of  the  air  from  the  engine-room. 
(Jenerators  thus  suffer  from  damp  even  in  cases  where  the 
air  has  not  been  specially  moistened,  and  the  generator 
builders  fear  that  there  will  be  many  more  such  cases,  where 
the  air  is  filtered  by  a  water  spray.  "VVe  are  still  afraid 
that  the  use  of  water  spray  filters  will  eventually  injure  the 
generators,  and  the  temporary  success  of  some  installations 
using  this  type  of  filter  can  hardly  be  considered  as  a 
definite  and  final  proof  that  water  filtering  is  superior  to 
dry  filtering  by  means  of  a  cloth. 

H.  R.  Witting. 
liondon,  August  ISth,  1913. 


Systems  of  Wages  Payment  and  Scientific  Management. 

I  note  that  Mr.  G.  C.  AUingham,  in  his  letter  in  your 
current  issue,  confirms  several  of  the  points  raised  in  my 
recent  article.  He,  however,  makes  one  misstatement,  and 
infers  another. 

I  have  re-read  my  article,  but  cannot  trace  any  statement 
that  "  scientific  management  was  merely  a  system  of  wages 
payment."  I  simply  said  that  writers  on  this  subject  some- 
times claimed  exaggerated  results,  and  gave  an  instance  of 
this.  As  a  matter  of  fact,  I  am  a  great  believer  in  scien- 
tific management  myself  when  properly  applied. 

Mr.  AUingham  also  infers  that  I  stated  that  "  no  system 
is  of  any  use."  As  one  of  the  main  objects  of  my  article 
was  to  advocate  the  "  fixed  bonus  system  of  wages  payment^" 
I  cannot  see  upon  what  grounds  this  statement  is  made.  I 
certainly  wrote  that  no  system  is  any  use  unless  worked  by 
an  intelligent  and  zealous  staff,  and  to  this  statement  I 
strongly  adhere.  Especially  do  I  do  so  as  the  tendency  of 
some  writers  is  to  reduce  the  worker,  and,  to  a  large  extent, 
the  staff,  to  the  level  of  mere  machines.  I  would  maintain 
that  no  system  can  be  a  success  in  the  long  run  which  re- 
quires the  people  operating  it  to  convert  themselves  from 
human  beings  into  machines. 

Zahler. 

Avgysf  ISfh,  1913. 

Prevention  of  Accidents  in  Electric  Lifts. 

Messrs.  Smith,  Major  &  Stevens,  in  their  letter  published 
in  your  August  8th  issue,  admit  that  closing  the  switch  last 
in  order  of  time  is*a  most  attractive  ideal. 

Perhaps  they  will  now  agree  that  their  championship  of 
a  wrong  system  eight  years  ago  (see  their  letter  published 
June  27th)  was  singularly  unfortunate. 

If  Messrs.  Smith,  Major  &  Stevens  will  look  again  at 
each  of  Mr.  Cooper's  letters  to  this  journal,  they  will  see  a 
reference  to  danger  arising  from  the  fact  that  with  all 
ordinary  locking  systems  the  lift  can  start  before  counter- 
locking  is  effected,  and  that  uncounterlocking  and 
recounterlocking  take  place  as  the  lift  travels. 

Such  reference  is  also  made  (as  they  point  out)  in  their 
own  letters.  Then  why  on  eartJi  did  they  make  the  following 
remark  in  their  letter  published  June  27th  ? 

"  '  Helicon '  appears  to  understand  what  '  danger  '  was 
in  Mr.  Cooper's  mind  when  writing  about  the  moment  at 
which  counter  locking  is  effected.  Frankly,  we  do  not,  nor 
can  we  find  it  defined  in  that  gentleman's  letters.  Mr. 
Cooper  certainly  started  out  to  describe  a  danger,  but  what 
followed  referred  merely  to  an  irritating  annoyance." 

As  regards  locks  that  "fill  the  bill,"  of  which  your  con- 
tributor has  stated  (not  shown)  there  are  four  or  five, 
presumably  they  are  not  very  satisfactory  articles,  or  their 
advantages  are  not  sufficiently  realised,  for  one  hears  little  of 
them.  They  cannot  be  in  accordance  with  the  principles 
advocated  by  Messrs.  Smith,  Major  cV:  Stevens. 

Helicon. 

[We  think  it  is  time  for  this  correspondence  to  be 
closed. — Eds.  E.R.] 


Harrogate. — The  Lighting  Committee  of  the  T.C.  has 

resolved  that  where  the  consumer's  demand  outgrows  the  capacity 
of  the  service  cable,  which  necessitates  the  laying  of  a  new  service, 
the  consumer  be  chary:ed  half  the  cost  of  the  new  service,  and  he  be 
credited  with  50  per  cent,  of  the  amount  on  his  first  year's  extra 
consumption,  and  the  remaining  50  per  cent,  on  his  second  year's 
consumption,  provided  that  where  the  consumption  falls  shortly 
after  the  new  service  has  been  put  in,  no  credit  be  allowed. 
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NOTES    FROM    CANADA. 


THE    LONDON    TRAFFIC    PROBLEM. 


[from   our   own   CORRKSrONDKNT.] 

Some  considerable  time  ago  mention  was  made  in  this  column 
of  the  fact  that  the  Canadian  Pacifii;  Railway  intended  to 
electrify  certain  sections  of  line  in  the  West  ;  it  now  appears 
that  a  contract  has  been  let  for  the  necessary  machinery  tor 
the  electrification  of  a  section  of  line,  some  30  miles  long,  in 
British  Columbia,  in  which  there  are  heavy  grades  and 
many  loops. 

Development  of  water  powers  in  the  province  already 
mentioned  is  likely  to  proceed  apace  in  the  near  future. 
Besides  several  other  schemes  recently  proposed,  there  is  that 
of  the  Bridge  River  Co.,  which  is  worthy  of  more  than 
passing  notice.  No  less  than  200,000  ii.i'.  is  involved 
in  the  proposal,  and  the  necessary  works  will  include  the 
construction  of  a  large  dam,  and  the  driving  of  a  tunnel 
1;|  miles  long,  through  a  mountain.  Apparently,  it  is  the 
intention  of  the  company  to  start  work  this  year,  if 
possible. 

From  Hamilton,  Ontario,  to  the  Niagara  River  via  St. 
Catharine's,  the  Canadian  Pacific  Railway  Co.  propose  to 
run  an  electric  railway. 

It  is  likely  that  a  Commission  will  shortly  be  appointed  by 
the  Dominion  Government,  whose  duty  it  will  be  to  investi- 
gate the  possibilities  of  water-power  development  from  the 
head  of  the  Great  Lakes  to  Montreal.  The  name  of  this 
body  will  be  the  "  St.  Lawrence  and  Great  Lakes  Commis- 
sion." 

Although  in  Eastern  Canada  the  Canadian  General 
Electric  Co.  and  the  Canadian  Westinghouse  Co.  seem  to 
hold  sway  as  regards  contracts  for  electric  plant  of 
moderate  and  large  capacity,  it  is  not  always  so  further 
West,  Messrs.  Vickers,  lAd.,  have  lately  received  an 
order  from  the  city  of  Winnipeg  for  three  5,000-kw.  gene- 
rators with  spare  parts,  and  Messrs.  Bruce  Peebles  have 
secured  the  contract  for  the  supply  of  one  ],200-kw.  motor- 
generator  for  the  city  of  Regie  a,  Saskatchewan  ;  the 
Canadian  British  Engineering  Co.  has  also  done  quite  good 
work  in  the  West  recently. 

The  following  scale  of  wages,  which  has  recently  been 
decided  on  jointly  between  the  Toronto  Hydro  Electric  Com- 
mission (not  the  Provincial  "  Power  "  Commission)  and  the 
electricians,  may  be  of  interest  to  some  readers  of  the 
Review,  though  it  must  be  remembered  that  the  cost  of 
.  living  at  the  present  time  in  Toronto  is  practically  double 
what  it  is,  say,  in  Manchester  : — 

Linemen. — Class  A  37  cents  per  hour. 
,,       — Class  B  34       „         ,, 
„       — Class  C  31       ,,         ,, 
Helpers. — Class  A  30  cents  per  hour. 

—Class  B  27i     „        „ 
Cable  jointers. — Class  A  38  cents  per  hour. 
Helpers. — Class  27j  cents  per  hour. 
Electrical  Mechanics. —  Claes  A  41  cents,  per  hour. 
— Class  B  38     „ 
„  —Class  C  34     „  „ 

„  ,,  —  Class  D  32     „  „ 

Helpers. — Class  A  30  cents  per  hour. 
„        —Class  B  27       ,,  „ 

The  men  are  to  have  all  legal  holidays  with  full  pay  and 
will  have  every  alternate  Saturday  afternoon  off. 

The  business  section  of  Montreal  was  seriously  hampered 
recently  by  having  all  telephone  communication  interrupted 
owing  to  an  insignificant  fire  on  the  switchboard  in  the 
main  exchange. 


A    Glasgow    "Wireless"    School.  — The    Faraday 

Correspondence  Schools,  Ltd.,  Glasgow,  are  contemplating  the 
erection  of  a  school  for  the  training  of  students  in  wireless 
telegraphy.  The  site  of  the  proposed  buildings  is  in  the 
suburb  of  Gififnock,  to  the  South  of  GlaFgow.  There  will  be  a 
large  class  room,  two  wireless  instrument  rooms,  aerial  room, 
engine  room,  storage  battery  room,  &c.  There  will  be  six  sets 
of  portable  wireless  instruments,  each  capable  of  transmitting 
up  to  20  miles,  and  receiving  up  to  a  radius  of  150  miles. 
In  the  aerial  room  there  will  be,  however,  a  powerful  long- 
distance apparatus,  capable  of  getting  into  touch  with  all  the 
wireless  stations  in  Europe.  The  school  is  planned  to  accommodate 
1,50  students  at  one  time,  and  the  classes  will  be  arranged  to  deal 
with  1,800  students  per  annum.  Mr.  J.  H.  Ballantjne  is  the 
managing  director. 


SUMMAKY  OK  SELECT   COMMITTEES   REPORT. 

A    Select    Committee   was  appointed    in    November,    V.iVl.   and 
reappointed    in    March,    1913,  to   iE<tnire  into  the  circumstancen 
which    have   led   to    the  large   and    increasing    nauib«-r   of    fatal 
accidents  in  the  metropolis  due  to  motor-omnibusfes  and  other  forirs 
of   power-driven   vehicles,   and    to   make   recommendations  a«   to 
measures  to  be  taken  to  secure  greater  safety  in  the  streeta.     This 
Committee    has   now    issued    its    report,  which    ia    enmmariaed 
below  : — 

1907.  1912. 

No.  of  horse  cabs,  hansoms,  horse  omnibuses, 

and  horse  tramcars ...         ...         ...         ...       12,70o        2,8'» 

No.  of  electric  trams,  motor-buses  and  motor- 
cabs  3,700       13,800 


Total         1G400       16,600 

Hence,  whilst  the  actual  number  of  street  vehicles  has  not 
greatly  increased,  the  position  is  reversed.  The  above  figures  do 
not  include  heavy  commercial  vehicles,  where  motors  are  replacing 
horse  traction.  The  motor-driven  vehicles  comprised  in  the  1912 
figures  include  8,000  motor- cabs  and  5,800  electric  trams  and  motor- 
omnibuses.  The  number  of  journeys  taken  per  inhabitant  has 
increased  by  .51  per  cent,  since  lOnl,  and  is  now  228  per  head. 
Including  the  railway  passengers  from  a  3o-mile  limit,  the  total  in 
1911  was  almost  2.000,000,000,  and  if  the  same  rate  of  growth  be 
maintained,  the  number  by  1920  will  be  :i,i)00,0O0,o00.  The  figures 
for  1911  areas  follows: — 

Tramway  passengers  ...         ...         ...  821.819,741 

Omnibus  „  400,628,487 

Local  railway  „  436,398,74.5 

Trunk  railway  passengers  from  a  30-mile 

limit        250,000,000 


Total 


1904. 


li}08. 


...      1,908,846,973 
Ratio 
1912.         1912-1904. 


155 


326 


537     About  3J,  to  1 


10,384     16,674     2C.166 


2    to  1 


Number  of  fatal  accidents 
in  the  metropolitan  area 
Number  injured  in  metro- 
politan area 
Percentage  of  accidents  to 

population         0-177         —  0-303  „     1  i  to  1 

During  the  past  three  years  the  fatalities  caused  by  horse-drawn 
vehicles  in  the  metropolitan  police  area  have  not  varied  to  any 
great  extent,  averaging  150,  whereas  those  due  to  power-driven 
vehicles  have  increased  from  214  in  1910  to  369  in  191i'.  As  the 
number  of  horse-drawn  vehicles  has  decreased  considerably  there 
is  some  new  factor  which  has  affected  horse  traction  and 
pedestrians. 

I/irfup>ice  of  Liffhtin(j.— Daring  the  past  three  years  the  number 
of  fatalities  which  occurred  before  sunset  was  ."ii8,  and  after 
sunset  355,  of  which  339  are  said  to  have  occurred  where  the  light- 
ing was  good;  lack  of  illumination  does  not  therefore  appear  to  be 
an  important  factor. 

Infiuencp  of  Width  of  Eo^ds.— The  statistics  do  not  show  that 
broad  roads  conduce  to  safety,  as  the  greatest  number  of  accidents 
occurred  in  roads  between  30  and  4ii  ft.  in  width,  whereas  the 
smallest  number  occurred  in  the  narrowest  streets,  viz  ,  those  under 
20  ft.  in  width.  The  explanation  of  this  is,  no  doubt,  that  in  the 
broad  streets  motor-' buses  run  in  greater  numbers. 

More  exact  statistics  were  obtainable  in  connection  with  the 
L.C.C.  Tramways,  from  which  it  would  appear  that  greater  caution 
is  observed  in  narrow  than  in  wide  streets  : — 

Fatal  accidents 
Miles  of  Width  of  in  6  years,  Accidents 

tramways.  road.  1907-1912.  per  mile. 


m 

...  ^Tnder  32  ft.  C  in. 

1 

0*29 

Ml 

...     Between  32  ft.  6  in.  and  36  ft. 

22 

04 

30  fl 

36  ft.  and  40  ft. 

30 

098 

26 

40  ft.  and  50  ft. 

27 

1-0 

14^ 

...     Over  50  ft. 

16 

ri 

Inlluence  of  Conqedion.—The  data  shows  that  the  motor-bus  is 
more  dangerous,  the  greater  the  congestion,  whilst  motor-cars  are 
more  dangerous  in  light  traflBc.  where  higher  speeds  are  possible. 
The  small  number  of  accidents  due  to  tramcars  in  very  congested 
areas,  is  probably  due  to  the  fact  that  in  many  of  the  congested 
traffic  points  north  of  the  Thames  there  are  uo  trams.  The 
following  figures  are  interesting,  and  are  for  the  three  years  1910, 
1911,  1912  :— 

Nature  of  , Percentage  of  fatalities  due  to > 

traffic.  motor-'buses.        motor-cabs,    light  motor-cars.  Total. 

"  Very  congested  "     58  per  cent.     16  per  cent.  —  141 

•'  Congested "      ...     52        „  —  19  *>  per  cent.     234 

"Considerable"...     36        ..  14         ..  27  304 


Medium 


avy        I   92 
)r-cars)  J 


_  39 

25  (heavy 
motor 

Light         below  10%    12         .,  53  per  cent.        92 

Indiience  of  Speed.— The  evidence  and  data  show  that  the  enforce- 
ment of  a  speed  limit  would  not  have  prevented  fatalities,  as 
about  30  per  cent,  occurred  in  connection  with  vehicles  travelling 
at  speeds  below  .">  miles  an  hour,  50  per  cent,  between  .5  and  10  miles 
per  hour,  10  per  cent,  between  10  and  1.")  miles  per  hour,  and  less 
than  3  per  cent,  atspeeds  between  15 and  20 miles  per  hcur. 

Traw !<•«//.?.— Data  were  obtained  as  to  fatalities  in  streets  served 
by  tramways  only,  and  by  tramways  and  notor-'buses,  but  nothing 
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in  the  evidence  given  showed  that  the  tramways,  even  indirectly, 
had  any  connection  with  the  alarming  rise  of  fatalities  in  recent 
years. 

ChUdren.—lrx  1911  there  were  173  children  killed  and  5,075 
injured,  of  which  75  per  cent,  were  boys.  The  fatal  accidents  to 
children  were  34  per  cent,  of  the  total  in  the  metropolitan  police 
area.  Evidence  tended  to  show  that  "  in  almost  every  case  of  a 
child  it  was  impossible  for  the  driver  to  avoid  the  accident."  Tram- 
cars  stop  before  passing  elementary  schools,  and  instructions  have 
been  given  to  'bus  drivers  to  do  so,  in  consequence  of  a  communica- 
tion from  the  L.O.C.  The  schools  offer  the  best  means  for  instilling 
caution  into  the  children  in  regard  to  street  dangers. 

CijcVistK. — Cyclists  were  involved  in  4,705  accidents  in  1911 — 
about  double  the  number  which  occurred  in  1910.  In  1912  the 
number  of  cyclists  killed  by  power-driven  vehicles  was  65,  and  21 
other  persons  were  killed  by  ordinary  cycles.  Of  the  28,470 
injuries  to  persons  caused  by  vehicles  other  than  power-driven 
vehicles,  during  the  last  three  years  12,813,  or  45  per  cent.,  were 
caused  by  cycles,  a  considerably  larger  number  than  is  caused  by 
any  other  class  of  vehicle,  including  all  types  of  motor  vehicles. 
The  number  of  cyclists  killed  was  23,  33  and  65  respectively, 
showing'  that  the  increased  street  danger  due  to  the  introduction  of 
power-driven  vehicles  had  affected  cyclists  in  a  greater  degree  than 
it  had  affected  pedestrians. 

A  police  witness  was  of  opinion  that  "  the  cycle  is  an  unfit 
vehicle  for  the  crowded  streets  of  London."  The  tramways  manager 
of  West  Ham  strongly  criticised  the  venturesomeness  of  cyclists, 
and  said  they  would  not  keep  to  the  left  side  of  the  road,  and 
"  swerved  about  from  right  to  left  with  a  complete  disregard  of 
vehicles  which  are  following  them." 

Carelessness  of  Drivers  and  Pedestrians. — A  pedestrian  has  a  clear 
right  to  the  use  of  the  road,  and  carelessness  on  his  part  does  not 
justify  lack  of  care  on  the  part  of  a  driver. 

Regulation  of  Trafflc  in  the  City. — Out  of  a  total  strength  of  1,180 
officers  and  men,  228  are  engaged  in  regulating  traffic. 

Subwai/s. — Prior  to  the  opening  of  the  subway  at  the  Mansion 
House  there  were  64  accidents  at  this  point  in  12  months  ;  after  the 
subway  was  opened  there  were  only  41  accidents  in  12  months. 

At  the  Blackfriars  Crossing  there  were  56  accidents  in  3  years 
prior  to  the  opening  of  the  subway,  the  number  being  reduced  to  25 
in  the  same  period  after  the  subway  was  constructed.  On  December 
3rd,  1912,  54,000  passed  through  the  Mansion  House  eubway  of 
whom  33,000  were  from  ithe  railway  and  21,000  were  crossing. 
During  the  s^me  day  24,779  persons  passed  through  the  Blackfriars 
subway. 

Recent  Improvements  m  the  City. — Under  two  recent  Acts,  viz., 
The  City  of  London  (Street  Traffic)  Act,  1909,  and  the  City  of 
London  Various  Powers  Act,  1911,  the  City  has  power  to  make 
regulations  dealing  with  every  kind  of  vehicle,  as  to  the  route  to 
be  taken,  the  line  to  be  kept,  the  use  of  streets  by  costers,  the  load- 
ing and  unloading  of  coal,  coke,  beer  casks,  &c.,  on  or  across  the 
footway.  The  effect  of  the  new  regulations  has  been  of  great 
advantage  in  helping  to  solve  the  serious  problem  of  congestion 
and  danger  in  the  streets. 

Ing nests  and  the  St]ftness  of  Juries. — In  92  per  cent,  of  the 
inquests  held,  verdicts  of  accidental  death  without  any  rider  were 
returned  ;  in  2'3  per  cent,  were  the  drivers  of  vehicles  censured  ; 
and  in  only  09  per  cent,  were  verdicts  of  manslaughter  returned. 
As  soon  as  a  man  is  in  peril  he  becomes  at  once  an  object  of  sym- 
pathy. Even  with  benches  of  magistrates  there  is  often  a  good 
deal  of  sympathy  for  the  man  brought  before  them,  and  both 
juries  and  magistrates  are  far  too  lenient. 

Davyerous  Driviny. — An  idea  prevails  that  a  conviction  of 
dangerous  driving  cannot  be  obtained  unless  it  can  be  proved  that 
some  person  was  actually  endangered  thereby.  This  view  is  quite 
erroneous. 

Safety  Guards  on  Trams  and  'Buses. — The  design  of  safety  guard 
on  the  L.C.C.  trams  has  proved  very  effective.  In  the  last  three 
years  the  guard  was  brought  into  action  on  135  occasions  and  was 
unsuccessful  in  five  cases  only,  in  one  of  which  a  child  was 
involved.  The  failure  may  have  been  due  to  the  child's  clothing. 
There  were  121  cases  in  which  people  would  have  been  killed  but 
for  the  operation  of  the  guard.  A  side-guard  is  considered 
impracticable  and  unnecessary  on  L.C.C.  cars.  In  1907-8  there  was 
only  one  fatal  accident  per  14,000,000  passengers  carried,  in  1912 
only  one  per  22,000,000. 

Motor-' Bns  Accident  Record. — The  fatalities  in  1907  were  29  per 
1,000  'buses,  and  in  1908,  when  the  rivalry  between  the  L.G.O. 
and  the  Road  Car  Co.  was  at  its  height,  and  racing  and 
"nursing"  were  common  practice,  the  fatalities  rose  to  54'7 
per  1,000  'buses.  The  proportion  fell  in  1909,  but  has  since  risen 
to  62-6  in  1912. 

The  accidents  per  1,000,000  miles  run  in  1912  were  2'14  for 
the  'buses,  and  0'45  for  the  cars,  or  about  one-fifth  of  the  'bus 
figures. 

Competitive  Working. — Evidence  showed  that  'buses  run  alongside 
trams  in  such  a  way  as  to  prevent  passengers  entering  or  leaving 
the  latter,  and  "  numbers  of  people  are  afraid  to  travel  in  tramcars 
by  reason  of  these  omnibuses."  The  'bus  fares  on  tramway  routes 
are  in  some  cases  half  the  fares  for  the  same  distance  on  routes 
where  there  are  no  trams. 

Too  Many  'Buses. — Each 'bus  now  carries  on  the  average  60,000 
fewer  passengers  a  year  than  in  1910,  and  the  same  average  number 
could  be  carried  with  700  fewer  'buses. 

Iiifuence  of  Drinh.—k.  constable  is  liable  to  be  charged  for 
"rendering  himself  unfit  for  duty  through  drink"  ;  but  a  driver 
cannot  be  charged  unless  he  is  legally  "  drunk."  Where  a  driver 
was  80  much  under  the  influence  o*  drink  that  he  drove  on  to  the 
pavement,  he  was  not  proceeded  against,  because  the  divisional 
Burgeon  could  not  say  that  the  man  was  "drunk."' 


Speed. — No  alteration  in  speed  limit  is  recommended,  but  the 
Committee  is  of  opinion  that  both  tramcar  and  motor-omnibuses 
should  be  fitted  as  soon  as  practicable  with  some  form  of  speed 
register. 

Police  Traps. — The  practice  of  giving  warning  to  other  motorists 
of  the  existence  of  police  traps  has  proved  extremely  prejudicial 
to  the  police  in  carrying  out  the  duties  of  timing  cars.  Although 
this  has,  to  some  extent,  been  checked  by  a  ruling  of  the  High 
Court,  the  Committee  suggests  that  in  any  contemplated  legis- 
lation this  class  of  offence  should  be  specially  provided  for. 

f'nsoii/id  Vehicles. — It  was  stated  in  evidence  that  hundreds  of 
vehicles  in  an  unsound  condition  are  deliberately  sent  out  in  the 
expectation  that  a  breakdown  may  occur  on  the  tramway  tracks  in 
circumstances  which  will  enable  the  owner  to  secure  compensation. 

In  1903,  a  by-law,  to  deal  with  this  state  of  things,  was  proposed 
by  the  L.C.C,  but  rejected  by  the  Home  Office,  on  the  ground  that 
its  terms  were  unreasonable  and  lacking  in  certainty.  The  Com- 
mittee regards  the  presence  of  unsound  vehicles  on  the  streets  as  a 
menace  to  public  safety  and  considers  it  desirable  that  a  by-law 
should  be  framed  imposing  penalties  on  any  owner  or  driver  who 
knowingly  sends  or  takes  an  unsound  vehicle  into  the  streets. 

General  Becommendotion. — The  Committee  is  of  opinion  that  the 
routes,  time  table  and  number  of  stage  carriages,  should  be  subject 
to  regulations  formed  by  County  Councils  and  County  Borough 
Councils,  and  confirmed  by  a  new  authority  to  be  established  as  the 
New  Traffic  Branch  of  the  Board  of  Trade.  This  New  Traffic  Branch 
should  supersede  or  absorb  the  London  Traffic  Branch  of  the  Board 
of  Trade  and  should  consist  of  a  small  number  of  specially  qualified 
persons  and  the  choice  should  not  be  limited  to  Government 
officials.  Expert  advice  of  the  highest  character  should  be  put  at 
its  disposal. 


IMPROVED    AUTOMATIC    STAIRCASE 
LIGHTING     CONTROL. 


Electric  lighting  of  stairways  in  conjunction  with  automatic 
time  switches  is  becoming  very  common,  particularly  in  blocks  of 
flats  and  tenements  during  late  night  hours.  A  person  wishing  to 
use  the  stairs  switches  on  the  lights  by  the  aid  of  a  push-button  in 
a  relay  circuit,  and,  after  a  predetermined  time,  the  lamps  are 
automatically  disconnected.  A  comparatively  simple  equipment 
is  needed,  and  the  convenience  of  the  system  to  the  occupants  of 
the  building  is  immense.  By  eliminating  the  use  of  matches  on 
the  stairs  the  fire  risk  is  considerably  reduced,  and  the  automatic 
extinction  of  the  lamps  results  in  important  current  economy. 

Modern  automatic  stair-lighting  equipments  almost  invariably 
depend  on  the  closing  of  an  electromagnetic  circuit  from  pushes  on 
the  various  landings.  The  magnet  armature  closes  the  lamp 
circuit  and  actuates  a  clockwork  train  which  opens  the  lamp  circuit 
after  a  time  interval  which  is  regulable  within  limits.  If  the 
person  using  the  stairs  has  not  completed  his  journey,  as  may  well 
be  the  case  if  he  has  several  flights  to  ascend,  he  then  finds  himself 
in  the  dark  and  has  to  fumble  for  the  next  push-button  before  the 
lamps  can  be  switched  on  for  a  further  period.  The  search  for  the 
switch  is  likely  to  be  prolonged,  and  even  risky.  In  many  cases,  the 
lighting-control  buttons  are  placed  near  the  door  bell  pushes  of 
neighbouring  flats,  so  that,  in  the  interests  of  all  parties,  a  match 
has  generally  to  be  requisitioned,  after  all,  where  the  above  "  auto- 
matic" control  system  is  adopted. 

To  avoid  such  a  contretemjjs  and  allow  for  human  frailties — in 
the  form  of  gossip  by  the  way,  avoirdupois  and  physical  infirmity — 
while  economising  lighting  to  the  maximum  possible  extent  in  the 
case  of  those  persons  capable  of  ascending  the  steps  in  standard  time, 
a  recent  contributor  to  the  Eleldrotechnischer  Anzeiger  suggests  an 
arrangement  whereby  a  signal  is  given  sufficiently  in  advance  of  the 
impending  extinction  of  the  lamps  to  enable  the  next  push  to  be 
reached  before  darkness  descends.  The  signal  is  given  by  placing 
resistance  in  series  with  the  lamps,  so  that  they  are  dimmed  during 
the  warning  period.  The  import  of  the  signal  is  unmistakable,  even 
to  the  uninitiated,  and  it  is  a  very  simple  matter  to  arrange  the 
necessary  electrical  gear. 

Referring  to  fig.  1,  two  controllers,  I  and  II,  are  employed. 
Controller  I  is  set  for  a  shorter  period  than  II  (say,  2'5  min.,  as 
compared  with  325  min.).  On  pressing  any  one  of  the  series  of 
landing  buttons  K,  the  electromagnets  of  both  controllers  are 
excited,  the  respective  contacts  m  are  closed,  and  the  clockwork 
trains  c  are  set  in  motion.  Controller  I  connects  the  lamp  circuit 
directly  to  the  service  terminals,  but  when  its  contacts  are  opened 
(after  2"5  min.),  the  lamps  are  still  supplied  for  a  further  075  min. 
through  the  resistance  r,  the  pressure  drop  in  which  causes  the 
lamp.a  to  be  dimmed  considerably.  During  the  dimming  period, 
there  is  time  to  reach  the  nearest  press  button  k  and  reclose  the 
field  circuits  of  both  electromagnets,  if  a  further  period  of  illumina- 
tion is,  for  any  reason,  required. 

The  above  system  is  only  applicable  to  those  controllers  which 
can  be  restarted  before  the  completion  of  the  lighting  period.  In 
some  cases,  this  cannot  be  done,  and  the  arrangement  shown  in 
fig.  2  may  then  be  employed.  Controllers  of  this  type  are  almost 
always  provided  with  a  special  switch  contact  which  temporarily 
disconnects  the  electromagnet  coil  during  the  lighting  period,  so 
that  sticking  or  any  continued  pressing  of  the  control  pushes 
cannot  cause  overheating  of  the  magnet  winding  or  current  wastage 
in  this  circuit.  This  special  contact  may  be  used  to  connect  an 
auxiliary  time  switch  which  closes  the  lamp  circuit  through  a 
dimming  switch  a  short  time  after  the  main  controller  contacts 
are  opened.     The  auxiliary  time-switch  may   be  of  the  strip  or 
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mercury  type,  such  as  is  largely  used  in  connection  with  adrer- 
tising  Bigne.  During  the  period  in  which  the  main  controller 
contacts  are  closed,  the  field-circuit  of  the  time-switch  is  closed  by 
i;,  and,  for  a  certain  time  after  the  latter  contact  is  opened,  the 
auxiliary  switch  contacts  remain  closed,  and  the  lamps  are  supplied 
through  the  dimmer. 

The  dimming  resistance  should  be  so  proportioned  that  it  reduces 
the  lamp  current  to  about  75  per  cent,  of  its  normal  value.  The 
ballast  resistance  built  for  use  with  arc  lamps  may  conveniently  be 
used  for  dimming  purposes,  while  a  yet  cheaper  arrangement 
employs  glow  lamps  as  a  dimming  resistance.  It  is  obviously 
possible  to  arrange  that  the  stairway  lamps  shall  be  placed  in  pairs 
in  series  (instead  of  in  simple  parallel),  during  the  warning  period, 
but  this  arrangement  would  considerably  increase  the  cost  of  the 
wiring  and  involve  rather  too  severe  dimming. 

In  figs.  1  and  2  it  has  been  shown  how  the  new  system  may  be 
applieil  to  stair-lighting  controllers  already  on  the  market.  If  a 
special  controller  is  to  be  built,  the  whole  of  the  switching  can  be 
performed  by  a  single  apparatus,  and  it  is  indeed  an  easy  matter 
to  adapt  the  type  of  controller,  shown  in  fig.  1 ,  to  this  end.  All 
that  is  needed  is  a  sub-division  of  the  end  of  one  of  the  contact 
bars  M  (fig.  S),  the  gaps  being  bridged  by  sections  of  the  dimming 


which  will  be  capable  of  producing  about  80.000  H.p.,  while  the 
question  of  harnessing  the  N'ore  Fallis  which  alone  ebonld  produce 
about  170,000  11. i' ,  will  soon  be  conBidere<J. 

The  new  nitrate  industry  in  Norway  has,  daring  1912,  had  an 
exi;ellent  year  and  the  economical  results  have  been  very  aati-s- 
factory.  which  is  not  Hurprising  in  view  of  the  demand  for  the 
products  having  been  very  brii-k.  while  prices  have  been  high.  The 
greater  portion  of  the  production  haa  been  disposed  of  abroad  ;  the 
rest  has  been  usf  il  for  inlacd  consumption,  so  that  the  import  of 
nitrates  from  Chile  has  almost  completely  ceaeed.  The  Urge 
power  plant  at  the  Rjukan  Waterfalls  was  set  in  operation  in  Biay 
last,  from  which  time  the  productive  capacity  waa  increased 
by  107,0Cii  K\v.  The  new  plant  has  been  found  to  work  satis- 
factorily, and  the  work  at  the  other  factories  haa  proceeded  in  the 
same  way  and  without  stoppage.  The  only  disturbance  that 
occurred  was  a  small  strike  in  June,  which  lasted,  however,  for 
only  eight  days. 

It  is  thought  that  such  stoppages  niay  be  avoided  in  fature  by 
improv.'ng  the  conditions  for  the  men,  and  as  a  means  of  doing  thie, 
the  companies  have  now  decided  to  supply  them  with  cottager, 
while  other  fchemes  for  improvement  are  under  consideration. 
Apart    from    the    above-mentioned    factories,    there    is    now    in 
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Fig.  1. 
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FiG.  2. 
Automatic  Staircase  Lighting  Control. 


Fig.  3. 


resistance  /•.  Progressive  dimming  is  then  secured  during  the  warn- 
ing stage,  and,  by  grading  the  time  intervals  and  degree  of  dimming 
of  the  warning  signals,  the  latter  can  be  made  very  effective.  If 
it  is  preferred  to  have  only  a  single  sudden  dimming,  only  one 
division  is  made  in  m,  and  the  whole  dimming  resistance  is  con- 
nected across  this  gap. 

The  suggested  improvement  in  automatic  stair-lighting  switch- 
gear  should  certainly  increase  the  popularity  and  application  of 
this  convenient  and  economical  system.  The  improved  equipment 
described  is  quite  suitable  for  installation  in  even  small  houses,  and 
is  cheap  (particularly  if  installed  at  the  time  the  house  is  built)  in 
initial  and  working  cost. — L.  Crouch. 


THE    ELECTROCHEMICAL    AND 

METALLURGICAL    INDUSTRY    IN   NORWAY 

DURING    1912.* 


While  the  value  of  imported  raw  materials  and  other  goods  for 
productive  purposes  during  the  first  10  years  of  this  century  rose 
from  £7,400,000  to  £13,300,000,  or  about  85  per  cent,  the  value  of 
industrial  products  exported  during  the  same  period  increased  by 
about  150  percent.,  or  from  £2,800,000  to  £7,000,000.  At  present 
the  total  capital  invested  as  share  capital  in  industrial  concerns 
reaches  the  figure  of  £16,700,000,  of  which  about  £8,000,000  is 
Norwegian  capital,  about  £2,800,000  is  foreign,  and  £5,600,000 
is  partly  Norwegian  and  partly  foreign  capital.  The  amount 
of  foreign  capital  is  estimated  to  represent  about  SO  per  cent, 
of  the  total  amount  invested  in  industrial  concerns,  and  it 
has  chiefly  been  placed  in  electrochemical  and  mining  under- 
takings. The  electrical  industry  is  of  great  importance  to 
Norway.  In  June,  1911,  there  were  1,139  electrical  power  plants 
in  use,  with  an  equipment  of  262,095  KW.  During  1912  the  first 
part  of  the  scheme  for  harnessing  the  Rjukan  Waterfalls  was  com- 
pleted, which  brought  the  aforesaid  figure  up  to  370,000  KW.,  and 
if  the  capacity  of  all  other  plants  which  have  been  completed  since 
1911  be  added,  the  total  amount  should  by  this  time  be  about 
i  million  KW.,  of  which  some  200,000  KW.  are  used  by  the  electro- 
chemical industry.  There  are  now  to  be  harnessed  three  different 
rivers,  viz.,  the   waterfalls  at   Vamma,   Matre   and  Tyin,  each  of 
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course  of  erection  in  the  neighbourhood  of  the  town  of  Arendal 
another  large  plant  for  the  manufacture  of  nitrides,  which  is  going 
to  employ  30,000  h.p.  French  capital  is  chiefly  interested  in  this 
new  enterprise. 

As  regards  the  carbide  of  calcium 
product  has  increased  very  much. 
64,208  tons  with  a  value  of  £555,500. 
at  Odda,  in  Hardanger,  part  of  the 
material  for  the  manufacture  of  nitrates  of  lime. 

The  Hydro-Nitrogen  Co.  have  carried  out,  at  their  factories  at 
Notodden,  experiments  with  a  view  to  producing  phosphates  from 
appatite,  which  have  given  such  good  results,  that  it  is  now  the 
intention  to  work  the  process  for  commercial  purposes. 

As  regards  the  electrical  smelting  of  iron  ore,  this  industry  has 
met  with  considerable  diflioulties  during  the  year,  and  one  of  the 
new  plants,  the  Hardanger  Electrical  Works,  has  shut  down, 
because  the  process  employed,  viz.,  that  of  the  Swedish  Elektro- 
metal,  did  not  work  satisfactorily  with  coke  as  fuel.  In  Sweden, 
however,  where  charcoal  is  available,  the  same  process  has  tnmed 
out  a  great  success.  The  production  at  the  Hardanger  Elec- 
trical Works  amounted  to  2,2<'0  tons  of  pig-iron.  At  the  Ulefos 
Iron  Works  a  small  electrical  plant  has  been  in  operation,  and  has 
turned  out  300  tons  of  pig-iron,  which  have  been  employed  in  the 
foundries  of  the  works.  This  plant  hpi  been  worked  chiefly  for 
experimental  purposes,  but  it  is  the  intention  to  erect  large  works 
there  now. 

The  most  hopeful  development  of  this  industry  has,  however,  been 
made  at  the  Tinfos  Iron  Works,  although  the  plant  was  not 
completed  before  the  end  of  the  year.  One  f'lmace  has  been  in 
operation  iior  about  half  a  year,  and  although  several  difliculties 
have  had  to  be  overcome,  the  results  of  the  last  months  working 
have  been  very  satisfactory  and  encouraging.  The  process 
employed  is  a  Norwegian  process,  invented  by  Engineer  Bie- 
Lorentzen. 

The  Stavanger  Electro-Steel  Works,  which  have  been  built  foi 
the  sole  purpose  of  manufacturing  steel  from  scrap-iron,  were 
completed  during  the  year,  and  so  far  the  results  have  been  very 
satisfactory.  The  plant  has  been  built  with  a  view  to  turning 
out  about  6,000  tons  of  steel  per  year.  The  electrical  steel  furnace 
in  the  Yosingf  jord,  constructed  according  to  Hiorth's  patent,  has 
only  been  worked  periodically  during  the  year. 

The  Hybinette  process  for  the  electrolytic  production  of  copper 
has  been  acquired  by  a  company,  and  been  worked  by  the  same  at 
the  Aamdal  works  with  good  results.  The  works  have,  however, 
been  closed  down,  because  the  ore  from  the  Aamdal  Mines  was  not 
the  most  suitable  for  the  process,  while  the  situation  of  the  works 
was  not  favourable  for  the  importation  of  ore  from  elsewhere.    The 
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company  has  the  intention  to  erect  another  plant  for  exploiting  the 
process  at  a  more  convenient  place.  The  production  of  ferro-silicon 
amounted  to  ti.493  tons  in  1912,  as  agrainst  only  2,(»45  tons  in  1909. 
The  Meraker  Electrical  Smelting'  Works  have  recently  taken  up  the 
manufacture  of  ferro-chrome. 

Of  zinc  refining:  plants  there  are  two,  one  at  Trondhjem  and  the 
other  at  Sarpsborgf.  The  raw  material  employed  consists  chiefly 
of  imported  zinc  ore.  The  total  production  in  1912  amounted  to 
8,928  tons,  the  export  value  being  £277,800,  from  which,  how- 
ever, has  to  be  deducted  the  cost  of  the  raw  materials,  which 
was  £222,200. 


NEW    .ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Some  E.l.C.  Productions. 

The  Electrical  Apparatus  Co.,  Ltd.,  of  Vauxhall  Workf. 
South  Lambeth  Eoad,  S.W.,  have  recently  supplied  a  number  of  con- 
trol pillars,  one  of  which  we  illustrate  in  fig.  1,  to  a  foreign  railway. 


Fig.  1.— E.A.C.  Control  Pillar. 

Each  pillar  consists  of  cast-iron  pedestal,  and  carries  a  non- 
automatic  quick-break  oil  switch,  totally  enclosed  fuse  box,  with 
porcelain  handle,  replaceable  fuses,  and  a  totally-enclosed  air- 
break  auto-transformer  starter.     These  are  bolted  together,  and  no 


Fig.  2.— Air  Break  Stak-Dkj/ia  Startek. 

connections  are   exposed,   the   panels  complying  with   the  latest 
requirements. 

We  also  illustrate  the  E.A.C.  star-delta  starter,  the  designs  of 
which  have  recently  been  revised,  and  now  embody  various  im- 
provements which  experience  in  this  class  of  switch  has  shown  to 
be  desirable.    These  starters  are  made   in   two   forms,  air-break 


(fig.  2)  and  oil-immersed  (fig.  ;0,  both  being  totally  enclosed  and 
capable  of  being  made  dust-proof  and  water-tight  if  desired. 

The  insulation  throughout  consists  of  very  suljstantial  moulded 
mica,  and  all  the  starters  are  fitted  with  the  well-known  E.A.C. 


Fig.  3.— Oil-Immebsed  Star-Delta  Starter. 

finger,  which,  besides  being  very  durable,  is  extremely  easy  to 
repair  or  replace  should  this  ever  become  necessary.  Particular 
attention  has  been  paid  to  making  the  starters  easy  to  wire  up  and 
install. 

Acid  Proof  Silica  Lamps. 

The  Westinghouse  Cooper  Hewitt  Co.,  Ltd.,  of  80,  York 
Road,  King's  Cross,  N.,  have  recently  put  on  the  market  an  acid 
proof  silica  lamp,  which  is  particularly  adapted  for  use  in  chemical 
and  galvanising  works  where  corrosive  vapours  are  present  in  the 
atmosphere.    The  housing  of  the  lamp  is  of  earthenware,  and  with 


Fig.  4. — Westinghouse  acid-proof  Silica  Lamp. 

this  the  globe  makes  a  tight  joint ;  the  lamp  mechanism  is  of  the 
standard  pattern,  as  used  in  the  other  silica  lamps  made  by  this 
cjmpany. 

The  lamps  are  of  1,200  C.P.  (110  volts),  3,000  and  1.500  c.p. 
(220  volts),  and  have  an  average  life  of  4,000  hours  and  a  guaran- 
teed minimum  life  of  1,000  hours. 

An  Emergency  Oil  Firing  Derice  for  Central  Stations. 

The  employment  of  petroleum  products  as  fuel,  instead  of  coal, 
is  rapidly  increasing,  as  its  advantages  become  more  widely 
recognised.  The  price  of  fuel  oil  in  this  country  alone  pre- 
vents its  more  general  application,  but  its  use  as  a  stand-by  for 
steam  raising  in  case  of  emergency,  is  at  the  present  time  receiving 
very  considerable  attention.  When  the  neceseary  apparatus  is 
fitted  for  using  this  fuel  in  conjunction  with  coal,  the  normal 
evaporation  of  the  boilers  can  be  increased  by  30  per  cent. 

During  recent  tests,  where  a  high  air  pressure  tor  forced  draught 
was  available  on  a  Yarrow  type  boiler,  the  evaporation  was 
increased  by  100  per  cent,  with  a  corresponding  increase  of  steam 
per  lb.  of  fuel  burned  of  35  per  cent.  At  Wolverhampton  electricity 
supply  station  some  extensive  tests  have  recently  been  made  on  a 
mechanically- fired  Babcock  &  Wilcox  boiler,  when  it  was  found 
that  a  19  per  cent,  increased  evaporation  could  be  obtained  without 
any  alteration  of  the  boiler  as  arranged  toi  coal  or  other  solid 
fuel. 

Oil  being  a  liquid,  special  appliances  are  required  for  its 
application,  and  unless  this  fuel  can  be  used  with  scientifically 
designed  apparatus,  the  results  obtained  are  often  far  from 
satisfactory,     The    system  which   l^as   been    adopted   at  Wolver- 
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hampton  is  the  result  of  many  years  of  pioneer  work  by  Mr. 
J.  ,1,  Kermode  (Kermode's,  Ltd.),  Liverpool,  and  it  Ih  with  a  plant 
manufactured  by  Mr.  Kermode'a  firm  that  the  results  quoted  were 
obtained. 

This  firm  have  recently  perfected  a  "power  aupmenter"  specially 
desisrned  for  use  in  electrical  power  stations,  which  consists  of  a 
portable  truck  carrying  an  oil  tank,  also  all  the  necessary  valves 
for  resjfulatinfr  the  oil  supply.  On  the  truck  is  mounted  one  of  the 
Kermode  steam  and  induced  air  burners  arranged  so  that  it  can  by 
a  simple  movement  be  sel  at  any  reasonable  angle.  In  this  way 
the  oil  spray  can  be  directed  as  required  in  order  to  as^^ist  a  coal  fire 
in  the  combustion  chamber  of  any  type  of  boiler.  This  portable 
plant  can  be  applied  to  any  furnace  which  it  is  desired  to  force 
temporarily  in  order  to  meet  sudden  demands  for  power,  thus 
obviating  the  necegsity  of  keeping  boilers  under  banked  fires  to 
meet  peak  loads. 

The  apparatus  shows  a  considerable  saving  in  the  cost  of  fuel  in 
addition  to  providing  a  reliable  means  of  at  once  augmenting  the 
steam  production  as  required. 

Weight  for  weight  the  calorific  value  of  oil  fuel  as  compared  with 
the  best  average  Welsh  coal  is  about  as  H  :  0,  or,  in  other  words, 
9  lb.  of  liquid  fuel  will  evaporate  the  same  quantity  of  water  as 
14  lb.  of  coal.  In  addition  to  this  obvious  economy,  by  means  of 
properly  designed  atomisers  it  is  posfrible  to  obtain  83  per  cent,  of 
the  theoretical  calorific  value  of  the  fuel  used,  whereas  with  coal 
the  large  proportion  of  fuel  pas?es  away  unconsumed  in  the  form  of 
soot  and  smoke.  A  further  saving  is  efifected  as  no  labour  is 
required  for  removing  the  ashes  or  clinker.  As  an  instance  of  the 
value  of  oil  firing  in  emergency,  it  may  be  noted  that  many  of 
the  leading  fire  brigades  in  England  and  abroad  now  use  this  fuel 
on  their  steam-driven  engines. 

The  Belling  Electric  Fire, 

Messrs.  Belling  &  Co.,  of  Derby  Road,  Edmonton,  N.,  have 
recently  issued  a  new  list  calling  attention  to  their  well-known 
"  Electric  fires,"  which  are  specially  adapted  for  domestic  use.  We 
understand  that  some  marked  improvements  have  been  introduced 
on  the  last  season's  productions,  viz ,  each  bar  is  in  parallel  on  the 
full  voltage  ;  the  bars  are  fitted  with  a  new  type  of  clip,  giving 
perfect  contact  and  doing  away  with  any  connecting  up  when 
fitting  a  new  bar  ;  a  rotating  switch  is  used,  sunk  flush  with  the 
casting,  and  thus  preventing  damage  in  transit,  &c.  The  list  illus- 
trates the  uses  of  the  Belling  fire,  and  will  gladly  be  supplied  to 
electricity  departments  on  application. 


REVIEWS. 


Liquid  Air,  Oxygen,  Nitrogen.  By  G.  Claude,  translated 
by  H.  E.  P.  CoTTEELL.  1913.  London  ;  J.  &  A. 
Churchill.     Price  18s.  net. 

Being  written  by  a  French  scientific  man,  it  might 
be  expected  that  this  book  should  contain  lighter 
touches  than  are  usually  to  be  found  in  an  English 
scientific  work.  We  have  not  been  privileged  to  read  it  in 
the  original,  but  from  the  general  style  of  this  translation, 
we  should  judge  that  it  is  no  mere  paraphrase,  but  that  an 
endeavour  has  been  made  to  preserve  the  idiosyncrasies  of 
the  French  author,  either  by  will  or  unconsciously.  Any- 
way, the  result  is  a  treatise  on  gaseous  liquefactions  steeped 
from  end  to  end  with  humour,  intermingled,  regretfully  be  it 
said,  with  three  persistent  and  painful  faults  in  its  English  ; 
to  wit,  a  heavy  crop  of  infinitives,  split  not  always  with 
single  words,  but  with  even  short  phrases  like  heavy 
parenthetic  German  ;  numerous  instances  of  "  and  which  " 
and  some  of  that  non-existent  word  "  firstly."  These  three 
faults  seem  to  be  particularly  favoured  by  engineers.  We 
can,  however,  almost  forgive  them  in  this  book  because  of 
its  happy  virtues. 

Would  that  all  scientific  books  could  possess  something 
at  least  of  the  style  of  Claude  !  He  treats  gaseous 
liiiuef actions  as  a  joke  and  its  phenomena  as  comic 
interludes.  Gases  are  brought  forward  as  personalities. 
Temperatures  are  introduced  as  frightfully  or  fearfully 
low,  reminding  us  of  the  chatter  of  a  tennis  club,  or  of  two 
rival  clubs  which  played  on  a  certain  suburban  field. 

In  Claude's  book  we  find  an  illustration,  the  legend  to 
which  and  index  thereof,  see  page  22,  is  "  Pitiable 
Behaviour  of  an  Erstwhile  Permanent  Gas." 

A  gas  is  referred  to  as  having  been  reduced  compulsorily 
to  liquefy,  and  other  gases  are  convicted  of  the  same 
"  abject "  behaviour.  One  reads  and  laughs,  and  reads  on, 
interested  in  the  question  of  the  sanctum  of  the  permanent 
gases  to  see  the  mere  vapours  kicked  like  poor  cowards  from 
the  place  as  mere  sham  permanencies  after  all ;  and,  given 


time,  the  reader  will  be  carried  li-ut  ilirongh  the  book,  and 
learn  the  history  and  the  present  status  of  the  sabject, 
imbibe  something  of  the  possibilities  that  the  fnlore  will 
yield,  and  the  present,  indeed,  is  already  '  "  '  '  from  the 
fractional  distillation  of  mixed  low  temperacu.,.  .njuid.^, ashe 
will  already  regard  these  abject  gases.  And  he  will  see,  t(X), 
the  arrant  follies  of  those  liquid  air  enthnsia.«ts  who  were 
so  full  of  the  motive-power  fallacy  in  connection  with 
lifjuid  air. 

To  the  electrician,  one  of  the  more  interesting  phenomeca 
of  low  temperature  is  the  enormous  increase  of  electrical 
conductivity  of  metal?,  a  fact  reasonably  to  be  anticipated 
from  the  opposite  effect.  Thus  copjjer  gains  fifty  fold  if 
cooled  by  liquid  air.  Liquid  hydrogen  boils  at  —  252°  C, 
and  wou'd  increase  conductivity  one  hundred  times.  "What 
a  drop  there  would  be  in  the  copper  market  1  In  mechanical 
work  shrink  fits  could  be  made  by  reducing  the  diameter  of 
the  inner  piece,  combined,  perhaps,  with  mere  hot  wat-er  or 
steam  heating  of  the  outer  piece,  so  avoiding  dirt,  dust  and 
oxidation.  And,  though  matter  appears  to  become  dead  at 
low  temperatures,  even  to  the  extent  of  the  lying  down 
together  of  the  sulphuric  lion  and  the  potassium 
lamb,  yet  if  solid  fluorine  Ije  placed  in  Uquid 
hydrogen  there  is  Epontaneous  and  violently  explosive 
combination.  What  is  the  hidden  meaning  of  this 
curious  and  strange  exception  to  an  otherwise,  apparently 
thus  far,  universal  rule  ? 

At  page  50  the  critical  temperature  of  a  gas  is  given  as  that 
heloiv  which  it  is  impossible  to  liquefy  by  pressure  alone. 
Should  not  this  read  above  ? 

The  book  is  well  illustrated  with  diagrams  and  with 
skeleton  figures  of  apparatus  used  in  liquefaction  work,  and 
also  with  half  tones  of  the  interiors  of  some  of  the  leading 
works,  in  which  oxygen  and  nitrogen  are  being  produced 
from  liquid  air.      The  process,  as  here  fully  described,  is 


most  mterestmg. 


Theory  and  Calculation  of  Electric  Currents.  By  J.  L.  La 
CouR  and  0.  S.  Bbagstad.  London :  Longmans, 
Green  &  Co.     Price  16s.  net. 

This  is  the  first  volume  of  a  projected  series  of  works  on 
the  Elements  of  Electrical  Engineering  to  be  issued  by 
Messrs.  Longmans,  Green  &  Co.,  under  the  general  editor- 
ship of  Mr.  J.  L.  La  Cour.  This  book  is  based  upon  the 
well-known  work  of  the  same  authors,  which  forms  the  first 
volume  of  the  "  Wechselstromtechnik,"  edited  by  the  late 
Prof.  Arnold,  and  now  taken  over  by  Mr.  La  Cour.  We  are 
told  in  the  authors'  preface  that  the  present  volume  is 
intended  to  serve  as  a  text-book  of  that  part  of  the  theory 
of  alternating  currents  and  the  allied  branches  of  the  theory 
of  electricity  which  are  necessary  for  a  complete  study  of 
heavy-currrent  electrical  engineering.  This  is  an  excellent 
summary  in  a  few  words  of  the  scope  of  the  book,  to  which 
might  be  added  the  further  statement  that-  the  treatment 
throughout  is  mainly  of  an  analytical  and  mathematical 
character,  and  that  it  is  confined  to  the  consideration  of 
electrical  and  magnetic  circuits,  without  specific  reference 
to  particular  forms  of  electrical  machinery  in  which  they 
occur. 

The  rftimes  of  the  authors  are  a  sufficient  guarantee 
that  a  work  of  this  scope  has  been  well  carried  out,  aud 
that  its  publication  is  a  matter  of  importance  to  the  elec- 
trical engineering  world.  The  fact  that  this  book  on 
electrical  theory  has  been  written  by  engineera  and  for 
engiueers,  g'ves  it  a  very  special  significance.  We  may  be 
sure  that  it  cannot  fail  to  exert  an  important  influence 
towards  the  adoption  of  some  generally  accepted  system  of 
calculation  and  of  notation,  which  we  may  hope  some  day 
to  see  adopted  by  electrical  engineers  as  being  the  best  for 
the  particular  type  of  problems  with  which  they  have  to 
deal. 

Several  works  have  been  produced  dealing  with  the  theory 
of  electric  currents  by  anthers  whose  point  of  view  has  been 
mainly  that  of  the  physicist  or  of  the  mathematician. 
Valuable  as  have  often  been  the  results  arrived  at  by  these 
writers,  in  many  cases  they  have  required  further  interpre- 
tation at  the  hands  of  practical  engineers  before  they  could 
be  applied  to  the  solution  of  commercial  problems. 

In   their  treatment  of  alternating-current  problems,  the 
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authors  make  use  of  the  symbolic  system  of  notation  which 
is  familiar  to  students  of  Steiumetz's  works,  while  they  also 
employ  graphical  constructions  to  a  considerable  extent. 

An  introductory  chapter  deals  with  the  fundamental 
mathematical  theory  of  continuous  currents,  magnetic  fields, 
electromagnetism,  electromagnetic  induction,  and  complex 
quantities.  These  last  are  treated  here  purely  as  mathe- 
matical abstractions,  and  it  is  tacitly  assumed  that  the  results 
of  the  operations  of  addition,  multiplication,  &c.,  are  (([ually 
applicable,  whether  the  symbols  represent  the  co-ordinates  of 
a  point,  pure  numbers,  or  the  components  of  a  vector.  When 
the  results  come  to  be  applied  to  actual  electrical  problems, 
it  is  somewhat  disconcerting  to  the  student  to  find  that  these 
rules  may  be  applied  when  multiplying  a  vector  of  impedance 
by  a  vector  of  current  in  order  to  obtain  the  vector  of 
K.M.F  ,  but  that  when  he  wishes  to  calculate  the  power  in  a 
circuit  by  multiplication  of  the  vector  of  voltage  by  the 
vector  of  current,  another  kind  of  rule  has  to  be  adopted  for 
the  multiplication. 

Chapter  I  deals  with  simple  alternating  currents  and  their 
graphic  and  symbolic  i-epresentation.  The  symbolic  ex- 
pression for  the  power  in  a  circuit  is  here  shown  as  being 
obtained  by  multiplication  of  the  symbolic  expression  for 
the  pressure  vector,  by  the  symbolic  expression  for  the  image 
of  the  current  vector  with  respect  to  the  axis  of  real  values. 
It  is  interesting  to  compare  this  rule  with  that  of  Stein- 
metz,  which  is  based  on  the  idea  that  the  product  of  tv\o 
alternating  <iuantities  gives  rise  to  an  alternating  quantity 
of  double  frequency,  so  that  the  significance  of  the  symbol 
"  j  "  is  altered  by  the  multiplication. 

The  next  two  chapters  deal  with  the  physical  properties 
of  alternating-current  circuits,  and  with  the  analytical  and 
graphical  methods  of  representation.  Circle  diagrams  are 
given  for  the  electric  circuit,  and  the  use  of  geometrical 
inversion  in  changing  from  admittance  to  impedance,  &c.,  is 
explained.  Considerable  use  is  made  in  the  latter  chapters 
of  this  method  of  inversion.  Geometrical  and  analytical 
treatments  are  closely  interwoven.  In  fact,  for  some  readers 
the  reasoning  would  have  been  easier  to  follow  if  geometrical 
and  analytical  proofs  had  been  kept  somewhat  more  distinct 
from  one  another  and  employed  as  alternatives,  or  as  supple- 
mentary to  one  another. 

Further  chapters  deal  with  series  and  parallel  circuits, 
magnetically  interlinked  circuits,  no-load  and  short-circuit 
diagrams,  and  with  circuit  load  diagrams. 

Distorted  wave-forms  are  fully  dealt  with,  both  in  con- 
nection with  single-phase  and  polyphase  circuits.  A  chapter 
on  the  measurement  of  electric  currents  gives  rather  briefly 
the  underlying  principles  of  some  of  the  more  important 
types  of  measuring  instruments  and  is  followed  by  an 
excellent  chapter  on  the  magnetic  properties  of  iron.  One 
is  a  little  inclined  to  regret  that  the  chapter  which  deals 
with  the  fundamental  principles  of  electrostatics  was  not 
extended,  so  as  to  lead  up  to  the  problems  of  high-tension 
lines,  but  this  would  perhaps  have  opened  too  wide  a 
field.  Two  chapters  on  the  electric  properties  of  dielec- 
trics and  the  constants  of  electric  conductors  conclude  the 
volume. 

Without  doubt  the  work  will  prove  a  valuable  book  of 
reference  on  points  of  theory  and  on  methods  of  calculation 
to  the  experienced  engineer,  who  will  find  it  a  mine  of 
information  as  to  the  treatment  of  problems  of  an  advanced 
character.  To  the  advanced  student  of  electrical  engineering, 
it  should  prove  a  text-book  of  that  rare  type  which  deserves 
close  study  during  his  college  career  and'  a  prominent  place 
on  his  book-shelf  in  after  years  ;  for  it  will  be  long  before  a 
book  such  as  this  will  have  to  be  considered  out-of-date,  or 
deserve  to  be  banished  in  order  to  make  room  for  a 
successor. — C.  F.  S. 


^Sinfjle  -  Phase     CommuUitor    Motors.       By    F.    Ckeedy. 
Jjondon  :  Constable  &  Co.,  Ltd.     Price  7s.  6d.  net. 

Mr.  Creedy's  earlier  work  in  connection  with  the  theory 
of  single-phase  alternating-current  motors  is  already  well 
known  and  must  entitle  any  book  from  his  hand  on  this 
subject  to  a  respectful  and  interested  reception. 

A  perusal  of  the  book  before  us  will,  we  think,  induce 


readers  who  are  interested  in  the  subject  of  single-phase 
motors,  whether  as  students  or  designers,  to  go  further  and 
to  give  the  work  a  most  cordial  welcome,  and  to  accord  it  a 
more  than  usually  careful  study. 

The  book  contains  10  chapters,  which  occupy  just  100 
pages,  so  that  it  might  be  thought,  at  first,  that  only  a 
short  time  would  be  necessary  in  order  fully  to  master  it. 
Although,  the  method  of  treatment  is  simple  and  involves 
hardly  any  mathematical  or  geometrical  difficulties,  likely 
to  trouble  the  reader  who  has  made  a  study  of  alternating- 
current  machines,  the  book  is  so  concisely  written  and 
contains  so  much  material  which  will  appear  unfamiliar 
to  the  reader  that  it  will  be  found  to  contain  much  food 
for  careful  thought  and  will  require  close  attention  at  every 
step. 

Stated  briefly,  the  book  sets  forth  a  general  method, 
whereby  the  action  of  all  types  of  single-phase  commutator 
motors  may  be  studied.  Mr.  Creedy's  method  is  founded 
on  an  analysis  by  means  of  vectors,  so  that  his  treatment 
is  in  the  main  a  graphic  one,  in  connection  with  which  the 
ordinary  symbolic  notation  can  often  be  used  with 
advantage. 

The  essential  departure  from  the  ordinary  treatment 
of  alternating  -  current  problems  lies  in  the  special 
characteristics  possessed  by  the  vectors  used  by  ]\Ir.  Creedy. 
Instead  of  being  rotating  vectors,  which  represent  phase 
relations  by  their  relative  angular  displacements,  the  vectors 
employed  in  Mr.  Creedy's  work  are  regarded  as  alternating 
in  value,  and  as  reprciseoting  actual  space  displacements  by 
the  angles  at  which  they  are  drawn.  Thus,  a  vector  of 
flux  will  indicate  an  alternating  field  whose  axis  is  fixed, 
and  which  has  the  direction  indicated  by  the  inclination  at 
which  the  vector  is  drawn.  Since  the  actual  field  of  a 
single-phase  motor  is  generally  made  up  of  two  alternating 
fields,  each  having  a  fixed  axis,  it  becomes  necessary  to 
combine  such  fields,  in  order  to  obtain  the  resultant 
elliptical  field,  which  acts  on  the  armature. 

It  will  be  obvious  that  the  working  out  of  a  complete 
system  for  deriving  the  relationships  between  current, 
voltages  and  fluxes,  when  these  are  represented  in  a  manner 
which  differs  fundamentally  from  that  usually  employed, 
must  have  involved  much  labour  on  the  part  of  the  author, 
and  that  for  the  reader  much  thought  is  necessary  to  enable 
him  to  adapt  his  views  to  the  new  conceptions  with  which 
he  is  faced  throughout  the  book. 

It  is  a  valuable  achievement  to  have  developed  a  system 
which  is  comparatively  simple,  and  at  the  same  time  is  of 
general  and  practical  utility. 

The  derivation  and  properties  of  the  ellipse  necessarily 
play  an  important  part  in  the  graphical  treatment  of  a  type 
of  motor  in  which  an  elliptical  rotating  field  is  characteristic, 
when  Mr.  Creedy's  form  of  diagram  is  employed.  An 
appendix  gives  some  of  the  geometrical  properties  of  the 
ellipse,  which  have  a  bearing  on  the  working  of  the  problems 
arising  in  the  body  of  the  book. 

The  last  chapter  gives  a  comparison  of  the  results  arrived 
at  by  experiment  with  those  derived  from  the  previously 
given  theory.  This  chapter  should  prove  of  special  value  to 
the  college  student,  since,  as  Mr.  Creedy  points  out,  many 
technical  colleges  are  equipped  with  single-phase  motors  of 
which  little  practical  use  is  made,  because  a  full  com- 
prehension of  the  action  of  alternating-current  commutator 
motors  lies  outside  the  limits  of  an  ordinary  college  course. 
By  employing  the  methods  given  in  this  last  chapter,  it  is 
not  difficult  to  plot  curves  of  field  distribution  by  direct 
experiment,  without  a  full  knowledge  of  the  theory  of  the 
motor,  and  in  this  way  to  obtain  some  clear  ideas  of  its 
operation. 

Any  new  method  of  representation  needs  considerable 
practice  and  thought  before  its  value  can  be  fully  realised 
and  assessed.  Without  being  able  to  judge  IMr.  Creedy's 
methods  from  the  standpoint  of  actual  application  in 
practice,  it  is  possible,  however,  to  congratulate  him  on 
having  developed  a  system  of  representation  which  is 
general,  which  is  simple  and  which  is  at  the  same  time 
sufficiently  exact  for  practical  purposes. 

Perhaps  Mr.  Creedy  will  allow  the  reviewer  to  mention,  in 
conclusion,  one  further  matter  for  congratulation,  of  a  more 
personal  nature.  With  the  recollection  of  hours  spent  in 
following  out  the  construction  and    dcscriiUion   of  earlier 
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diaj^rams  of  Mr.  Creedy's,  the  reviewer  ventures  to  offer  Liu 
bumble  and  grateful  acUnowledj^ments  for  the  much  clearer 
and  simpler  style  of  presentation,  as  well  as  for  the  im- 
portant simplification  of  the  diagrams  which  mark  a  real 
advance  on  Mr.  Creedy's  earlier  work. 


BUSINESS  NOTES. 


Bankraptcy  Proceedings. — Joseph  Swainsox  (trad- 

inpr  aa  J.  Swainson  &  Co.),  electrical  contractor,  22,  Booth  Street, 
Manchester,  Lancashire. — The  firbt  meeting  of  creditorB  herein  was 
held  ou  August  14th  at  the  offices  of  the  Official  Receiver,  Byrom 
Street,  Manchester.  The  total  gross  liabilities  amounted  to  £1,489, 
of  which  £1,369  is  expected  to  rank  for  dividend.  The  liabilities 
due  to  Go  unsecured  creditors  amount  to  £1,02.S,  and  three 
creditors  who  are  partially  secured  claim  £43:!,  the  value  of  their 
securities  being  £S8.  Preferential  claims  amount  to  £30  19s.  (id. 
The  assets  include  stock-in-trade  £78,  work  in  progress  valued  at 
£65,  good  bnok  debts  £120,  and  doubtful  debts  representing  £227. 
The  deficiency  disclosed  amounts  to  £1,044.  Debtor  attributed  his 
Jailure  to  losses  on  contracts,  bad  trade,  special  allowances  to 
obtain  cash,  bad  debts,  and  increased  cost  of  material  after  accept- 
ance of  contracts.  Mr.  A.  Yearsley,  of  Messrs.  Trotter,  Davis  and 
Yearsley,  accountants,  Manchester,  was  appointed  trustee,  with  a 
committee  of  inspection  consistine  of  Messrs.  R.  H.  Smethurat 
(Baxendale  &  Co.),  Jas.  K.  Cooper  (Drennan  &  Cooper),  and  Douglas 
0.  Bate.     The  following  are  creditors  : — 


Bowler  &  Brown,  Ltd. 

.     £H 

Baxendale  &  Co. 

£120 

Sloan  Electrical  Co.    .. 

40 

British  Union  Lamp  Co. 

,  Ltd. 

.•<3 

Ceniral  Electrical  Co. 

21 

8and\oroft,  Ltd. 

38 

Northern  Accessories  Co.    . 

21 

aiiffitbs&  Son   .. 

16 

Drennan  &  Cooper 

.      105 

Bedford  Steel  End  Co. 

22 

Newtons,  Ltd 

20 

Claff,  S 

100 

Douglas  0.  Bate 

63 

Turner,  M.  8 
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Wyndbam  Wadswoeth,  engineer's  agent  and  dealer  in  electrical 
accessories,  16,  John  Dalton  Street,  Manchester. — The  public 
examination  of  this  debtor  was  held  at  the  Court  House,  Quay 
Street,  Manchester,  on  August  15th,  when  the  statement  of  affairs 
showed  liabilities  amounting  to  £591,  and  an  estimated  deficiency 
of  £498.  Debtor  attributed  his  failure  to  lack  of  capital,  heavy 
interest  on  loans  from  moneylenders,  heavy  travelling  expenses,  and 
moneys  paid  as  euarantor  to  his  brother.  In  answer  to  the 
Assistant  Official  Receiver,  debtor  said  he  commenced  business  in 
July,  1910,  when  he  was  32  years  of  age,  as  agent  for  the  sale  of 
lock-washers,  such  as  were  used  by  large  engineers.  He  had  no 
capital  excepting  a  loan  of  £50  from  the  company  he  represented. 
Being  pressed  for  money  he  obtained  loans  from  moneylenders, 
paying  as  much  as  20  per  cent,  for  a  fortnight's  accommodation. 
Of  the  unsecured  liabilities,  £215  was  for  money-lending  trans- 
actions, the  balance  being  wholly  for  goods  supplied.  He  first 
became  aware  of  his  financial  position  last  December,  but  continued 
to  trade  in  the  hope  that  matters  would  right  themselves.  The 
Registrar  observed  that  the  debtor  appeared  to  have  been  paying 
for  loans  at  the  rate  of  1,000  per  cent,  interest  per  annuin.  The 
examination  was  closed. 

W.  R.  Wedge,  electrical  engineer,  The  Arcade,  Northampton. — 
The  first  meetine  of  creditors  herein  was  held  at  the  Official 
Receiver's  office.  The  Parade,  Northampton,  last  week,  when  the 
matter  was  left  with  the  Official  Receiver,  who  will  act  as  trustee. 

F.  L.  WoiLLiARD  RiGG,  and  H.  E.  SCAEBOROuciH  (Woilliard, 
Scarborough  cV;  Co.,  Halifax),  electrical  and  mechanical  engineers. — 
August  30th  is  the  last  day  for  receipt  of  proofs  for  dividend.  W. 
Durrance,  trustee,  12,  Duke  Street,  Bradford. 

For  Sale. — The  Devon  County  Asylum  is  offering  for 
disposal  two  second-hand  De  Laval  steam  turbines  and  dynamos,  of 
which  particulars  are  given  in  our  advertisement  pages  to-day. 

Messrs.  Percy  Huddleston  A:  Co.  will,  from  August  25th  to 
29th,  ctfer  for  sale  by  tender  a  quantity  of  electrical  material  and 
apparatus.  Particulars  are  given  in  our  advertisement  pages 
to-day. 

German  Activity  in  China. — A  Renter  dispatch  from 

Peking  (,in  the  Finannal  Timeti)  states  that  the  German  firm  of 
Carlowitz  have,  through  their  Hong-Kong  manager,  who  is  also 
a  director  of  the  Hone:-Kong  and  Shanghai  Bank,  offered  to 
advance  to  the  Governor  of  Yunnan  £3,000,000  for  the  construc- 
tion of  a  railway  from  Yunnan-fu  eastwards  to  Poseting,  on  the 
West  River.  By  the  terms  of  the  proposed  concession,  the  German 
firm  will  both  furnish  the  railway  material  and  finance  the  under- 
taking. Messrs.  Carlowitz,  who  represent  Krupps,  are  to  have  for 
a  period  of  20  years  a  monopoly  of  all  Government  contracts  for 
the  supply  of  arms  and  ammunition  and  all  mining  and  other 
machinery,  in  addition  to  an  extensive  series  of  mining  conces- 
sions along  the  projected  railway.  The  firm  states  that  the  pro- 
posal has  been  approved  by  the  German  Legation  in  Peking,  but 
the  latter  denies  all  knowledge  of  the  matter. 

International  Electrical  Competition. — The  subject 

of  the  respective  manufacturing  positions  of  the  three  principal 
producing  countries  is  discussed  in  an  article  by  Dr.  Arthur  Lietke 
in  the  Mitfrilvngr/i,  of  the  Siemens  &  Halfke  Co.  and  the  Siemens- 
Sohufkert  Works.  Assuming  one  mark  to  reprftsent  on«>  shilling, 
the   author   states   that   the   exports   of   electrical  products  from 


Germany  in  19)2  amounted  to  £13,000  <>00,  or  about  22  per  cent,  of 
the  value  of  the  total  domestic  production,  which  ia  efcti mated  at 
£60,000,000.  On  the  other  hand.  Great  Britain  and  the  United 
States  are  credited  with  total  exfKirts  of  similar  products  of  the 
value  of  £6,500,000  and  £5,000,000  rfcsj)ectively  in  19)2,  or  about 
30  per  cent,  and  7  per  cent,  of  the  total  production,  which  ia  given 
as  £22,500,000  for  Great  Britain,  and  £7.">.000,000  for  the  United 
States.  The  consumption  of  electrical  products  jjer  raj/Ua  of  the 
population  on  the  basis  of  these  figures  is  put  at  IGb.  for  Germany 
and  the  United  States,  as  compared  with  Ha.  in  the  caae  of  Great 
Britain. 

The  favourable  geographical  situation  of  Germany  in  Europe  Ib 
rightly  claimed  to  be  largely  responsible  for  the  considerable  ex- 
ports realised  by  that  country,  which  is  also  atserted  to  have  been 
the  first  to  appear  technically  competent  in  international  markete  : 
and  about  ?M  per  cent,  of  the  total  export.s  are  to  countries  in  other 
parts  of  Europe.  In  the  case  of  Great  Britain,  which  still  impwrts 
electrical  prod  icts  of  the  value  of  £2,50u,000,  of  which  £l,7iiij,000 
emanate  from  Germany,  it  is  stated  that  one-half  of  the  total 
exports  finds  a  sale  in  the  British  Colonies.  On  the  other  hand, 
the  United  States  firms  are  not  in  the  fortunate  position  of  possess- 
ing such  preferential  markets  as  Germany  and  Great  Britain,  and 
this  explains  the  smallness  of  the  American  exports  in  relation 
to  the  total  production  in  the  United  States.  At  the  same  time  it 
is  submitted  that  the  whole  of  North  America  down  to  Panama, 
including  the  West  Indies,  has  become  the  principal  market  of  the 
United  States  in  recent  years. 

The  first  position  in  the  overfea  export  trade — that  is  to  say  to 
countries  outside  of  Europe — is  occupied  by  Great  Britain,  which 
exhibits  a  total  value  of  £5,2.")0,0uii.  whereas  the  oversea  exports 
of  the  United  States  are  calculated  at  £4. 250, 00m.  and  those  of 
Germany  at  £3,750  Coo,  making  an  aggregate  of  £13,25'i,0ou. 
These  figures  show  that  Germany,  whose  total  exports  exceed  in 
value  those  of  her  two  principal  competitors  combined,  is  con- 
siderably behind  -  hand  in  the  trans-marine  export  trade. 
The  only  markets,  it  is  further  stated,  in  which  not 
one  of  the  three  countries  enjoys  special  preference,  are 
China  and  Japan  and  South  America,  These  countries  absorbed 
electrical  products  of  a  total  of  £5,750,000  in  1912,  of  which 
Germany  claims  45  per  cent.,  30  per  cint.  is  allotted  to  the 
United  States,  and  the  balance  of  25  per  cent,  to  Great  Britain.  It 
is  added,  in  conclusion,  that  from  the  point  of  view  of  weight,  the 
total  exports  from  Germany  have  advanced  from  97,0<j0  tons  in 
1909  to  140,000  tons  in  1912,  or  an  increase  of  45  per  cent ,  and 
44,000  tons,  or  30  per  cent,  of  the  latter,  was  formed  of  oversea 
exports.  The  advance  in  the  value  in  the  same  period  of  years  has 
been  30  per  cent.,  or  an  augmentation  of  10  per  cent,  per  annum. 

Book  IVotiCf  S. — "  Engineering  as  a  Profession."  By 
A.  P.  M.  Fleming  and  R.  W.  Bailey,  London  :  John  Long,  Ltd. 
Price  28.  6d.  net, 

"  English  and  German  Technical  Terms  for  Engineers  and 
Manufacturers,"  By  J.  G.  Horner  and  O.  Holtzmann.  London  : 
Crosby  Lock  wood  ik  Son.     Price  33.  net. 

"  Tran-iaction.f  of  the  University  of  Toronto  Engineering  Society,"" 
Vol,  VIII,  No.  3,     July,  1913.     Toronto  :  Th?  Society, 

"  Proceedbiiia  of  the  American  Institute  of  Electrical  Engine^s," 
Vol,  XXXII,' No,  8,  August,  1913.  New  York:  The  Society. 
Price  SI. 

"■Journal  of  the  Franklin  Institute,"  VoL  CLXXVI,  No.  2. 
August,  1913.     Philadelphia:  The  Institute.     Price  50  cents. 

"■  Tranmctionx  of  the  Illuminating  Engineering  Society." 
•  Vol.  Vlir,  No.  6.  June,  1913.  New  York:  The  Society.  Price 
75  cents. 

"  Proceed  hi  i/x  of  the  Engineers"  Club  of  Philadelphia. ""  Vol. 
XXX,  No,  3.  '  July,  1913.     Philadelphia  :  The  Club. 

"  The  Physical  Review."  Vol.  II,  No.  1.  July,  191:!.  Lancaster, 
Pa. :  The  American  Physical  Society, 

"Year-Book  of  the  Michigan  College  of  Mines,  1912-13,"' 
Houghton,  Michigan  :  The  College. 

"  Congres  des  Ingenieurs  Electriciens  d'Angleterre  et  de  France 
tenu'-e  a  Paris  du  21  au  24  Mai,  1913."     Paris  :  Gauthier-Villars. 

"  Jiulletin  of  the  ^Association  des  Ingenieurs  Electriciens."' 
Vol.  XIII,  No.  .").     May,  1913.     L'oge  :  The  Association. 

"  Revue  M<»nsuello  de  Radiotelographie  and  Radiotelophonie," 
July,  1913.     Vallenciennes  :  G.  Hollande.     Price  75  cents. 

"  Atti  della  Associazonie  Elettrotecnica  Itaiiana.  Vol.  XVII, 
No.  14.  July  31st,  1913.  Milan:  Stucchi,  Ceretti  A:  C,  Price 
L.  1,50, 

"  Bulletin  de  la  Sociedad  de  Fomenti  Fabril,"  Vol,  XXX,  No.  7, 
July  1st,  1913,     Santiago,  Chile:  The  Society, 

"  Telephone  Erection  and  Maintenance,"  By  H,  G.  White. 
London  :  S.  Rentell  &  Co.,  Ltd.     Price  Is.  6d.  net. 

Dissolutions  and  Liquidations. — Tkactiox  Sipplies 

Co.,  Ltd. — A  meeting  is  called  for  September  23rd  at  50,  Frederick 
Street,  Sunderland,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  T.  Metcalf. 

Redfern,  Robins  A:  Co.,  eleotrical  experts  and  mechanical 
engineers,  93},  Hurst  Street,  Birmingham. — 5lessrs.  J.  S.  J.  Redfern 
and  H.  W.  C.  Robins  have  dissolved  partnership.  Mr.  Redfern  will 
attend  to  debts  and  continue  the  business  as  Redfern  i:  Co. 

British  Electro.mobile  Co.,  Ltd.— A  meeting  of  creditors  is 
cabled  for  August  25th  at  1.  Queen  Victoria  Street,  London,  E.C. 

3Ie.\ic.\x  Fuel  &  Power  Co.,  Ltd. — Creditors  must  send 
particulars  of  +heir  debts.  \c.,  to  the  liquidator,  ^Ir.  R.  C.  F. 
Chichester,  13,  Basinghall  Street,  E.G.,  by  September  14th. 

Catalog;ues  Wanted, — Electrical  catalogues  and  electrical 

information  are  wanted  by  Mr.  Luis  A  Escobar,  Empresa  Electrioa 
de  Tacna,  Taeua,  Chile. 
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Cafalojrues  and  Lists. — Messrs.  Falk,  Stadelmann 

AND  Co  .  Ltd.,  S;>-8r,  FaTrin|r<5on  Road,  London.  B.C. — Two  new 
catalogues  have  been  issued.  No.  'X>9  is  a  production  of  cIofc  upon 
30(>  pnfres,  in  which  a  very  wide  and  choice  variety  of  electric  lisrht 
titling:.--,  and  sundries  for  use  in  connection  therewith,  are  illus- 
trated and  priced.  A  glazed  paper  is  used,  and  the  illustrations 
show  up  effectively.  The  prrouud  covered  is  so  largfe  that  we  shall 
not  be  expected  to  indicate  the  contents  in  detail,  but  we  may  say 
that  there  are  many  admirable  and  artistic  designs  included,  which 
it  is  a  pleasure  to  study  even  merely  as  catalog^ue  prints.  Some 
prominence  is  given  to  French  productions,  a  class  of  goods  which 
we  understand,  is  somewhat  of  a  new  departure  for  the  firm.  The 
collection  of  English  fittings  and  designs  has  been  materially  ampli- 
fied, and  a  section  has  been  introduced  dealing  separately  with  indirect 
and  semi-direct  lighting.  The  range  of  statuary  has  been  almost 
doubled,  and  the  firm  have  an  excellent  assortment  and  large 
stock  of  this  class  of  goods.  Several  pages  are  devoted  to  illus- 
trations of  a  few  representative  illuminated  advertising  signs  and 
illuminated  facia,  a  novelty  in  the  latter  connection  being  shown 
in  the  form  of  "  Lumate  "  facia.  Outdoor  lanterns,  for  both  shop 
and  street  lighting,  are  listed,  as  is  also  the  necessary  gear  where- 
with to  install  them.  Every  line  in  the  catalogue  is  stocked.  The 
second  publication  received  from  Messrs.  Falk,  Stadelmann  is  a 
150-page  catalogue  (No.  354)  of  electrical  accessories,  containing 
illustrations  and  prices  of  a  host  of  manufactures,  including 
numerous  devices,  all  sorts  of  lamps,  cables,  fans,  conduits,  carbons, 
and  so  on  ;  indeed,  it  is  claimed  that  nothing  in  the  nature  of 
wiremen's  sundries  has  been  omitted. 

Messrs.  J.  H.  Holmes  ^:  Co.,  Newcastle-on-Tyne. —  New 
catalogue  of  ii  pages,  containing  specification  and  description  of 
their  "Castle"  W  type  motors  and  dynamos.  A  great  deal  of 
tabular  information  is  included  giving  outputs,  prices,  weights  and 
shipping  dimensions,  code-words,  &c.,  while  directions  for  coupling 
up  motors,  and  useful  general  notes,  also  appear.  The  catalogue 
contains  a  number  of  half-tone  illustrations  of  the  machines,  also 
of  Holmes-Clayton  A.c.  machinery. 

Messes.  Wm.  McGeoch  &  Co.,  28,  West  Campbell  Street, 
Glasgow. — Fifty-six-page  catalogue  of  designs  of  electric  light 
fittings,  including  hall  lanterns,  electroliers,  shade  pendants,  single 
drop  and  bedroom  pendants,  ceiling  fittings,  table  standards,  billiard 
fittings  and  bronze  figures.  The  book  is  prepared  especially  for 
domestic  installation  requirements,  but,  as  our  readers  know, 
Messrs.  McGeoch  make  fittings  for  all  classes  of  buildings.  Prices 
are  given  of  all  the  designs  listed. 

Messrs.  Rose  Bros.,  38  and  39,  Beech  Street,  London,  E.C. — 
16  pp.  illustrated  and  priced  supplementary  catalogue  of  electric 
pocket  lamps,  cycle  and  hand  lamps,  batteries  and  bulbs,  electric 
heaters,  electric  motor  horns,  boys'  scientific  sets,  and  other 
sundries. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich. — Three  new  fire- 
alarm  pamphlets.  No.  GOO  (20  pages)  contains  a  detailed  and 
excellently  illustrated  description  of  the  Siemens  dial  indicator  fire- 
alarm  system  ;  No.  601  (24  pages)  deals  in  similar  style  with  the 
Siemens  recording  fire-alarm  systems ;  No.  602  is  a  four-page 
leaflet  giving  a  list  of  places  in  all  parts  of  the  world  where  the 
firm's  fire-alarm  installations  are  in  service. 

Messrs.  Armstrong  &  Co.,  110,  Cannon  Street,  London,  E.C. — 
Illustrated  list  of  bronze  relief  name-plates  for  electrical,  machinery, 
and  other  purposes. 

Messrs.  Baxendale  Brothers,  96,  Whitechapel,  Liverpool. — 
Twenty-four-page  net  price  list  of  batteries,  bells,  cables,  carbons, 
conduit  and  other  fittings,  cinematograph  supplies,  electric 
vibrators,  and  hot  and  cold-air  douche,  &c. 

Messrs.  Krupka  &  Jacoby,  Ltd.,  Chapter  Street,  Westminster, 
London. — Price  lists  of  Osram,  Mazda  and  tantalum  lamps. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby.— Two  new 
price  lists :  No.  5,000  (36  pp )  deals  very  fully,  both  descrip- 
tively and  by  illustrations  and  in  tabular  data  form,  with  the 
B.T.H.  controllers  and  resistances  for  industrial  purposes.  No.  5,001 
(16  pp.)  contains  an  account  in  similar  form  of  their  controllers 
and  resistances  for  haulage  service  in  coal  mines. 

Here.  Hans.  Fickenscher,  Ritterstr.  31,  Berlin. — Twenty -page 
illustrated  price  list  of  hanging  lamps,  lustres,  prism  shades, 
electric  table  lamps,  ceiling  lighting,  prism  fittings,  &c. 

Messes.  Edwin  A.  Mansfield  &  Co.,  12,  Beckenham  Road,  New 
Brighton. —  Twenty-four-page  pamphlet  containing  descriptions 
and  illustrations  of  their  wireless  cable  testers,  clock-work  inter- 
rupter and  detector  coil,  also  their  wireless  pipe  locator.  Testi- 
monials received  from  a  number  of  American  telephone  companies 
which  have  used  the  testers  are  published. 

Mr.  0.  N.  Beck,  11,  Queen  Victoria  Street,  London,  E.C— Four- 
page  pamphlet,  fully  describing  and  showing  by  means  of  very 
clear  and  detailed  illustrations,  the  "Vulcan"  patent  blow-off 
valve. 

Messrs.  David  Shanks  &  Co.,  Ltd.,  11.'),  Wainwright  Street, 
Aston,  Birmingham. — Twenty-four-page  catalogue  of  electric  light 
fittings  for  theatres,  picture  houses,  public  halls,  iS:c.  Special 
attention  has  been  given  to  indirect  and  semi-indirect  light- 
ing, and  the  contents  include  examples  of  metal^  real  alebaster  and 
imitation  bowl  fittings,  such  as  have  been  supplied  for  leading 
buildings  of  the  classes  named,  for  auditorium,  orchestra,  vestibule, 
ounge  and  tea-room  lighting;  Illuminated  signs  for  inside  and 
outside  service,  also  chair  reflectors,  are  included  in  the  list. 

Mk.  S.  Utting,  4,  St.  Mary  Axe,  London,  B.C.— Thirty-two-page 
illustrated  catalogue,  giving  a  very  full  account  of  the  Prat  system 
of  induced  draught,  its  construction,  advantages  in  fiiel  economy 
and  low  power  consumption,  simplicity,  capital  and  working  costs, 
also  its  application  to  bric'i  chimneys.  The  pictures  show 
numerous  works  on  the  Continent  where  the  Prat  system  is 
installed. 


Messrs.  Schoen  Bros.,  29  30,  Cock  Lane,  Snow  Hill,  London, 
EC. — Catalogue  of  56  pages,  giving  illustrations  and  prices  of  a 
variety  of  electrical  manufactures,  including  electric  bflls,  indi- 
cators, batteries,  terminals,  pushes,  switches,  pocket  lamps  and 
lamp-cases,  miniature  lighting  accessories,  inspection,  cycle  and 
motor  lamps,  small  dynamos  and  motors,  medical  coils,  toy  trains 
and  trams,  wireless  telegraphy  experimental  apparatus,  &:c. 

Rubber. — There  has  been  a  much  more  cheerful  appear- 
ance about  the  market  for  crude  rubber  within  the  last  couple  of 
weeks,  and  it  would  almost  seem  that  the  actual  merits  of  the 
article — for  it  really  has  merits— were  beginning  to  assert  them- 
selves again.  The  last  series  of  public  salts  in  London  went  off 
with  a  distinctly  firmer  tone,  and  altogether  the  market  wears  a 
better  appearance,  as  if  the  forced  selling  were  over,  and  intrinsic 
circumstances  were  beginning  to  assert  themselves.  This  is  far 
from  saying,  however,  that  there  can  be  any  important  advance 
based  on  merits.  No  doubt  there  is  room  for  a  small  improvement, 
but  the  days  of  the  boom  have  gone,  and,  it  is  much  to  be  hoped, 
will  not  return.  The  really  satisfactory  thing  about  the  market  is 
that,  statistically,  the  position  leaves  very  little  to  be  desired,  the 
ever-increasing  supplies  all  passing  into  consumption,  while  there 
are  certain  directions  in  which  reduced  output  is  notified.  It  is 
exceedingly  doubtful  if  rubber  can  be  collected  from  wild 
sources  at  a  profit  based  on  current  selling  prices  of  planta- 
tation  grades,  while  the  production  of  guayule  in  Mexico 
has  pretty  well  ceased,  not  only  on  account  of  the 
revolutionary  disturbances,  but  because  of  the  threatened 
extermination  of  the  plant  from  which  it  is  produced.  The 
reduction  in  the  price  of  rubber  has  without  a  doubt  enormously 
stimulated  consumption,  which  is  now  on  such  a  thoroughly  sound 
footing,  that  probably  nothing  more  will  be  heard  of  the  scheme 
mooted  a  few  months  ago  by  which  the  plantation  companies  of 
the  Middle  East  were  to  set  aside  a  portion  of  their  production  to 
be  sold  at  a  big  discount  from  the  current  rates,  to  consumers 
willing  to  en  jcr  into  an  arrangement  to  use  it  only  in  the  develop- 
ment of  new  uses  for  the  commodity.  The  market  price  of  rubber 
is  quite  low  enough  to-day  to  permit  of  all  reasonable  experimental 
work  in  the  ordinary  course  of  business,  and  that  consumers  are 
availing  themselves  of  their  opportunities  is  abundantly  clear  from 
the  way  in  which  the  arrivals  are  going  into  consumption.  The 
longer  that  hard  Para  is  held  at  an  artifically  high  figure  by 
manipulation,  the  more  quickly  will  the  merits  of  plantation 
grades  force  themselves  home  upon  the  trade,  and  the  worse  will  it 
be  in  the  long  run  for  the  collectors  of  wild  rubber  in  Brazil.  The 
use  of  rubber  for  flooring  has  enormous  possibilities,  and  it  is 
interesting  to  record  the  fact  that  the  London  Metal  Exchange  is 
the  first  London  commercial  centre  to  wake  up  to  the  advantages 
to  be  derived  from  its  introduction  as  a  sound  deadener.  The  con- 
tract for  the  flooring  of  the  Exchange  with  rubber  has  been 
signed,  and  probably  other  exchanges  will  follow  suit  when  the 
advantages  derived  by  the  Metal  Exchange  are  fully  appreciated. 

Lead. — Without  any  actual  alteration  in  the  position,  the 
appearance  of  the  Lead  Market  has  been  of  late  somewhat  less 
stiff,  especially  as  regards  near  deliveries,  where  some  depreciation 
has  been  sustained  in  consequence  of  an  easing  in  the  position, 
arising  out  of  pretty  heavy  arrivals  reducing  the  acute  phases  of 
the  situation.  The  price  of  distant  deliveries  has  not  suffered  to 
anything  like  the  same  extent,  and  it  is  regarded  with  much 
satisfaction  that  the  prices  of  prompt  and  forward  metal  should 
now  more  nearly  approximate  each  other.  Big  divergencies  in 
prices  of  this  sort  always  breed  distrust  on  the  part  of  consumers, 
and,  thanks  to  the  reduced  premium  on  near  stuffs,  a  rather  more 
confident  air  prevails.  At  the  same  time  there  is  no  desire  to  buy 
ahead  of  requirements,  and  the  trade  passing  with  the  rollers 
remains  very  small,  though,  as  some  compensation  for  this,  there 
is  still  a  steady  business  doing  with  the  electrical  branches.  All 
the  lead  which  becomes  available  finds  a  home  readily  enough,  but 
there  has,  the  last  week  or  so,  been  just  about  enough  coming  in  to 
relieve  the  acute  shortage,  and  this  is  a  good  thing,  for  unduly 
high  prices  always  react  disadvantageously  upon  consumption. 
Some  talk  has  been  heard  as  to  a  probable  relaxation  in  the  unrest 
in  Mexico,  but  it  amounts  to  nothing  more  than  the  expression  of 
pious  hopes  that  the  end  of  the  revolutionary  movement  may  be 
at  hand.  Actually  the  news  from  Torreon  is  no  better,  although 
the  siege  of  the  place  has  been  raised,  with,  it  is  said,  heavy  losses 
to  the  rebels.  All  the  news,  however,  which  filters  through  comes 
from  New  York,  and  should  be  received  with  the  very  greatest 
scepticism  in  view  of  its  tainted  source.  As  a  matter  of  fact, 
apart  from  the  knowledge  that  mineral  production  throughout 
most  of  the  States  of  Mexico  is  practically  suspended,  as  it  has 
been  for  months,  there  is  no  definite  knowledge  to  be  obtained  from 
any  independent  channel. 

The  Shops'  Act. — Mr.  Frank  White,  chief  inspector 

in  the  Bradford  Health  Department,  in  his  annual  report  issued 
last  week-end,  states  that  the  Shops'  Act,  1912,  added  considerably  to 
the  duties  of  inspectors,  and,  like  many  other  Acts  of  Parliament, 
he  says,  is  full  of  shortcomings.  A  notable  oversight  which  he 
quotes  is  the  failure  to  fix  the  number  of  hours  during  which  a 
shop  assistant  may  be  employed.  Since  the  coming  into  force  of 
the  Act,  the  day  and  night  inspections  of  shops  have  numbered 
7,576,  and  in  630  cases  it  has  been  found  that  no  notice  specifying 
the  closing  day  wa"  being  exhibited,  whilst  in  15  cases  assistants 
were  found  to  be  employed  after  1.30  p.m.  on  the  day  appointed  for 
their  half-holiday. 

Aster  Engines. — The  Aster  Engineering  Co.,  Ltd., 

have  recently  achieved  a  number  of  successes  in  motor-boat  raoing 
events  by  the  Aster  12-14  H.P.  marine  engine. 
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Trade    Announcements.— Tin;  ELKCTiircAL  and  In- 

CANUEscENT  Stobes  have  removed  to  larger  premises  at  28,  Burton 
Street,  Xottinpham. 

The  Sibkiuak  Steamship,  Manui-actuhino  and  TBADiNfi 
Co.,  Ltd.,  have  removed  from  1 17,  Kensington  High  Street,  W.,  to 
4,  Cullum  Street,  London,  E.G. 

Mes.shs.  T.  M.  Johns  &  Co.  have  removed  their  offices  and 
works  to  more  extensive  premises  at  39,  Flora  Street,  Plymouth, 
where  they  are  equipped  for  all  kinds  of  electrical  repairs  and 
welding  by  the  oxy-acetylene  process. 

Messrs.  W.  G.  Watson  &  Co..  Ltd.,  of  Sydney,  have  opened  an 
office  for  a  short  time  in  London,  with  the  object  of  buying  elec- 
trical goods  for  tho  Australian  market.  They  will  be  glad  to  see 
any  of  the  trade  or  manufacturers  who  wish  to  do  business  with 
them,  at  41,  Cheapside,  London,  E.G.,  where  a  list  of  requirements 
can  be  inspected. 

Messrs.  Kelvin  &  James  White,  Ltd.,  of  Glasgow,  announce 
that  with  the  object  of  avoiding  confusion  which  has  frequently 
arisen  between  the  name  of  their  company  and  that  of  another 
firm  of  nautical  instrument  makers  with  which  they  have  no  con- 
nection, and  also  of  rendering  the  firm's  name  more  distinctive 
by  including  in  it  a  reference  to  two  of  the  present  directors,  the 
name  of  the  company  has,  as  from  July  30th,  been  changed  to 
Kelvin,  Bottomley  &  Baird,  Ltd.  The  name  of  Bottomley  has  for 
over  30  years  been  connected  with  the  business  now  carried  on  by 
this  company.  Dr.  J.  T.  Bottomley,  LL.D.,  F.R  S.,  the  present 
chairman,  is  a  nephew  of  the  late  Lord  Kelvin,  the  founder  of  the 
company,  and  inventor  of  the  well-known  navigational  and  elec- 
trical instruments  which  bear  his  name.  Mr.  Alfred  W.  Baird,  a 
director,  whose  name  also  now  appears  in  the  style  of  the  company, 
entered  Lord  Kelvin's  service  21t  years  ago,  and,  later,  joined  the 
company  on  its  formation.  In  the  compass-adjusting  department 
he  is  now  ably  assisted  by  a  staff  of  competent  adjusters,  whom  he 
has  personally  trained.  In  addition,  Mr.  Baird  also  supervises 
generally  the  outside  business  of  the  company.  The  registered 
address  is  unaltered. 

The  AuMralaaian  Record  states  that  by  the  creation  of  30,0o0  new 
shares  of  £1  each,  the  capital  of  Messes.  Haes  i^  Eggees,  Ltd., 
electrical  and  mechanical  engineers,  of  163,  Clarence  Street,  Sydney, 
has  been  increased  to  £40,0(iO. 

The  Electrical  Apparatus  Co.,  Ltd.  —  The  meeting  of 
creditors,  called  for  August  29th,  is  that  of  the  old  company,  and 
is  a  purely  formal  affair,  the  business,  as  our  readers  will  remember, 
having  been  transferred  to  a  new  company  bearing  the  same  title 
which  made  a  public  issue  of  capital  last  month. 

Annual  Sports. — On  Saturday,  August  16th,  Messes. 

A.  Reyrolle  &  Co.'s  employes  held  their  annual  sports  at  Hebburn, 
before  a  large  number  of  spectators.  The  games  commenced  at 
2.30  p.m.,  the  chief  events  of  the  afternoon  being  the  100  yards  flat 
handicap,  veterans'  40  yards  flat  handicap,  egg-and-spoon  ra'ces, 
tug-of-war  and  football  matches.  At  5.30^  o'clock  outdoor  games 
ceased.  Tea  was  served  gratis  to  nearly  3()0  people  in  the  company's 
new  and  commodious  dining  hall,  after  which  dancing  claimed 
attention  until  8.30  p.m, 


LIGHTING  and  POWER  NOTES. 


Argentina. — Rosario    Public    Lighting. — According 

to  the  Beriew  of  the  Rirer  Plate,  the  special  Committee  appointed 
by  the  Rosario  City  Council  to  study  the  question  of  public 
lighting  has  resolved  to  request  two  of  the  firms  who 
presented  tenders — namely,  Messrs.  Colson,  Brookhouse  and 
Pyne  and  Messrs.  Koerting  &;  Co.,  to  improve  the  conditions 
of  same.  From  this,  says  our  contemporary,  it  is  easily  seen  that 
the  special  Committee  intends  to  definitely  exclude  all  other  firms 
who  tendered  for  this  work.  The  two  firms  in  question  have  been 
requested  to  put  up  a  guarantee  of  $100,000,  and  new  tenders  were 
to  be  presented  by  July  26th.  This  action  of  the  Rosario  City 
Council  is  being  most  unfavourably  commented  upon,  as  it  shows 
want  of  seriousness,  and  also  indicates  that  everything  is  not  as  it 
should  be.  The  Berieio  of  the  Eire?'  I'late  thinks  that  instead  of 
asking  tenderers  to  put  up  guarantees  of  good  faith  the  City 
Council  should  be  made  to  do  so,  as  its  action  in  this  question  bears 
every  indication  of  bad  faith.  Our  contemporary  gives  the  fol- 
lowing particulars  of  the  public  electric  lighting  contract  : — About 
the  middle  of  1911,  due  to  the  fact  that  in  April,  1912,  the  contract 
for  public  lighting  with  the  Rosario  Electricity  Co.  would  ter- 
minate the  Mayor  called  for  tenders  for  this  service.  All  the 
tenders  then  received  were  rejected,  and  early  in  1912  new  tenders 
were  called  for,  but  these  were  also  rejected.  In  September  of  the 
same  year  tenders  were  called  for  the  third  time  on  the  basis  of 
supply  of  current  for  a  minimum  of  1,000  arc  lamps.  Article  2(5 
of  the  Specification  also  gave  the  right  to  the  firm  whose  tender 
was  accepted  to  establish  a  private  service  for  light  and  power. 
After  various  reports  had  been  drawn  up  by  the  municipal  offices, 
the  tenders  were  forwarded  to  the  City  Council.  This  in  its 
turn  passed  them  over  for  study  by  a  special  committee  appointed 
from  amongst  their  number.  The  majority  were  in  favour  of 
the  tender  presented  by  an  Electric  Light  Co.,  but  the  minority 
were  in  favour  of  another  proposal.  Both  reports  were  rejected  by 
the  City  Council,  and  in  view  of  this  it  appointed  a  second  special 
committee  to  state  which  of  the  two  tenders  was  the  more  favour- 
able.    A  fresh  report  was  received  which  the  Council  would  not 


accept,  thereby  virtually  throwing  out  all  the  tenders  rese'ved  ;  in 
spite  of  this,  however,  the  Council  did  not  consider  the  matter  a^ 
terminated,  and  resolved  to  appoint  a  third  committ;e  with  p-Dwer 
to  call  upon  the  representatives  who  had,  in  their  opinion,  presented 
the  most  favourable  tenders,  to  modify  th-iir  prapjsals.  not  as 
regards  the  public  lighting,  which  waa  the  primary  object  of  the 
tenders,  but  to  endeavour  to  obtain  more  favounble  terms  as 
regards  the  price  of  same.     Here  the  matter  rests  for  the  present. 

The  German  Electricity  Co.,  of  Buenos  Aires,  r-porta  the  fol- 
lowing outputs  for  the  first  six  months  of  19i3  : — Lighting, 
29,483,000  units  ;  power,  12,427,000  units  ;  and  traction,  29,8*;o,000 
units.  Substantial  increases,  as  compared  with  last  year,  are  shown 
in  the  first  two  items. 

The  residents  of  Mathen  (Buenos  Aires)  are  proposing  to  form 
an  E.L.  company  for  the  town.  The  Central  Ar?entine  Light  and 
Power  Co.,  capital  £100,000,  has  been  registered  in  London,  to 
carry  out  a  hyoro-electric  development  on  the  river  San  Juan. 

Australia. — The  Brisbane  South  (Q.)  ^lunicipal  Council 
has  decided  to  float  a  loan  for  £100,000,  for  the  purpose  of  carry- 
ing out  various  works,  including  the  installation  of  an  electric 
lighting  system,  at  an  estimated  cost  of  £30,n00.  At  the  present 
time  the  illumination  of  the  municipality  is  carried  out  by  the 
South  Brisbane  Gas  and  Light  Co.,  Ltd. 

The  Electric  Light  and  Power  Supply  Corporation,  Ltd.,  of 
Balmain,  N.S.W.,  has  ordered  from  the  Australian  Metal  Co.,  Ltd., 
an  A. E.G.  2,000-KW.  turbo-alternator,  complete  with  condensing 
plant  and  pipe  work.  The  plant  is  to  be  running  in  March  of  next 
year. — Mining  and  Engineerir-g  Meriew  C-Au^.). 

Beauly  (near  Inverness).— The  B.  of  T.  has  approved 

of  the  Special  Drainage  and  Lighting  Committee's  scheme  for  the 
electric  lighting  of  the  village. 

Bradford. — Tariffs    for    Shopkkkpers. — A   lengthy 

letter,  explaining  the  position  of  shopkeepers  as  consumers  of 
electric  light,  was  recently  sent  by  Mr.  Roles,  the  city  electrical 
engineer,  to  the  Bradford  Chamber  of  Trade,  following  on  two 
interviews  with  representatives  of  that  body. 

Our  readers  will  be  familiar  with  many  of  the  points  raised  by 
Mr.  Roles  to  illustrate  the  disproportionate  results  which  would 
accrue  to  the  shopkeepers  as  a  body  by  a  reduction  in  the  flat  rates 
of  4d.  per  unit  for  inside  lighting  and  3id.  per  unit  for  arc  lighting. 
Figures  are  given  to  show  that  nearly  20  per  cent,  of  the  current 
supplied  to  shops  is  on  the  m.d.  system,  and  that  if  that  were  left 
out  of  consideration,  and  the  flat  rates  mentioned  were  each 
reduced  by  id.  per  unit,  the  department  would  lose  in  revenue 
£4,320  per  annum,  but  of  this  amount  the  shopkeepers  would 
benefit  only  to  the  extent  of  £1,270,  and  the  shorter  hour  con- 
sumers would  reap  more  advantage  than  those  whom  it  was 
intended  to  benefit. 

Mr.  Roles  then  explain."  the  altered  position  under  the  maximum 
demand  tariff,  and  hints  at-a  revision  of  the  present  m.d.  tariff  "  en 
some  such  basis  as  6 id.  per  unit  for  the  first  3()5  hours*  use  of 
the  m.d,  per  annum,  and  |d.  per  unit  after,"' which  would,  of  course, 
be  very  much  to  the  advantage  of  the  long-hour  shop  consumer. 
The  id.  rate  would  also  facilitate  the  adoption  of  electric  heating 
and  cooking  by  shopkeepers.  The  deputation  had  objected  to  a 
suggested  tariff  based  on  a  standing  charge  of  20  per  cent,  of  the 
rateable  value,  plus  ^d,  per  unit,  and  the  electricity  department  was 
considering  alternatives. 

In  the  course  of  the  interviews  the  question  of  low  charges 
made  to  large  power  consumers  was  raised,  and  Mr.  Roles  goes  on 
to  explain  the  influence  which  the  large  power  output  has  in 
reducing  the  charges  to  lighting  consumers.  He  points  out  that  no 
great  increase  (comparatively  speaking)  in  lighting  units  is  pos- 
sible, and  gives  data  showing  that  in  1904  12,570,000  units  were 
sold  for  all  purposes,  while  in  1913  24,417,000  were  sold,  the 
revenue  growing  from  £82,245  to  £120,738,  The  lighting  units, 
however,  only  increased  from  2,226,000  in  1904  to  2,975,000  in  1913, 
and  the  lighting  revenue  from  £36,700  to  £40,608. 

Thus  during  the  10  years  there  was  an  increase  of  750,000  light- 
ing units  and  of  £4,0l>0  in  revenue  from  that  source,  while  the  total 
output  increased  by  some  12,000,000  million  units  and  total  revenue 
by  nearly  £  10,000,  showing  the  value  to  the  department  of  low- 
priced  units  supplied  for  power  and  traction  pu  poses.  Mr.  Roles 
deals  with  the  various  reductions  in  price  which  have  been  made 
from  time  to  time  and  their  influence  on  revenue ;  also  with  the 
effect  on  net  profit  of  the  shortening  loan  periods  of  the  present 
time — in  fact,  the  letter  contains  a  most  instructive  summary  of 
the  position  of  electricity  supply  in  Bradford,  as  well  as  of  other 
matters  \--hich  perplex  the  average  consumer, 

Bromley  (Rent). — A  B.  of  T.  inquiry  was  held  at 
Bromley  last  week  relative  to  the  application  of  the  West  Kent 
Electric  Co.,  Ltd.,  for  permission  to  lay  a  series  of  mains  in  the 
town,  the  routes  of  which  are  objected  to  by  the  T.C.  For  the 
company  it  was  stated  that  it  had  powers  to  supply  electricity 
throughout  a  large  area  in  the  Beckenham  and  Bromley  district ; 
it  would  not  be  the  distributors,  but  would  supply  electricity  in 
bulk  to  the  Bromley  Co.  The  mains  would  run  through  Lewisham, 
along  the  Bromley  Road,  round  Beckenham,  Hayes.  Orpington, 
and  Chislehurst,  and  eventually  back  to  the  South  Metropolitan 
mains.  One  of  the  objections  raised  was  that  several  of  the  roads 
on  the  route  had  too  many  pipes  and  cables  under  them.  It  was 
added  that  alternative  routes  suggested  by  the  T.C,  were  quite  im- 
practicable for  the  company's  purpose.  For  the  Council  it  was 
stated  that  both  sides  of  Bromley  High  Street  were  quite  full  of 
pipes  and  cables  now,  and  the  pavements  were  narrow,  while  the 
Council  had  at  the  present  time  a  proposal  to  lay  there  a  concrete 
bed  and  wood  pavement,  Mr.  Patchell,  tue  B.  of  T.  Inspector 
observed  that  it  would  be  a  good  opportunity  for  the  Council  to 
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do  it  when  the  mains  were  beinp  laid,  and  to  make  the  company 
pay  part  of  the  cost.  He  added  that  the  B.  of  T.  would  give  its 
decision  in  the  course  of  a  few  weeks 

Canada. — Work  has  been  started  on  the  hydro-electric 
power  station  of  the  Cedar  Rapids  Co.,  Montreal,  which,  when 
completed,  will  be  the  largest  in  the  Dominion.  The  initial  rating 
will  be  100,000  H  P.,  and  later  this  is  to  be  increased  to  1(;0,000  h  r. 
The  site  is  150  miles  above  Montreal,  at  Cedar  Rapids,  on  the  St. 
Lawrence  River.  The  generating  equipment  includes  12 
10,800-H.p.  water  wheels  and  generators,  which  are  to  operate  at 
5(i  E.P.M.,  under  a  head  of  :>0  ft.  The  plant  is  expected  to  be 
finished  in  October,  in  14. 

Fort  William,  Oat.,  which  has  no  gas  for  domestic  purposes,  is 
going  to  reduce  the  cost  of  electricity  for  cooking  purposes,  from 
the  present  price  of  3  cents  per  KW.-hour  to  lA  cents,  when  it  is 
used  for  cooking.  The  city  purchases  from  the  power  company 
all  the  electricity  that  is  used  for  lighting  and  domestic  purposes, 
and  retails  it  to  the  consumer.  At  present,  Fort  William,  and  its 
twin  sister  Port  Arthur,  enjoy  the  cheapest  lighting  rate  of  any 
cities  in  Canada. 

The  Hydro-Electric  Commission  has  decided  to  enlarge  the 
power  station  at  Niagara  Falls,  and  to  double  its  line  between 
London  and  Dundas.  The  towers  are  already  built,  and  the 
stringing  of  the  double  line  to  provide  Western  Ontario  with 
Niagara  power,  will  be  commenced  at  once.  The  work  to  be 
undertaken  will  cost  ^300,000. 

Cheltenham. — The  T.C.  has  received  the  sanction  of 
trhe  L.G.B.  to  a  loan  of  £2,000  for  future  extensions  of  mains. 

Chesterfield. — The  T.C.  has  decided  to  apply  to  the 
L.G.B.  for-  a  loan  of  £4,000  for  high-tension  transforming 
machinery  and  a  transmission  line,  and  for  an  additional  £3,00(i  for 
prospective  expenditure  on  mains  for  five  years. 

Continental  Notes. — Fkance.— La  Societe  Electrique 

Centre-Ouest  has  applied  for  a  concession  for  the  electric  lighting 
for  19.")  small  towns  and  villages  in  the  Daux-Sevres,  Vienne, 
La  Vendee,  La  Charente  and  adjoining  departments. 

Norway. — Electric  driving,  with  a  separate  motor  for  each  loom, 
is  being  adopted  at  the  new  cotton  weaving  mills  of  Messrs.  Knud, 
Graah  &  Co.,  at  Christiania,  a  contract  having  been  placed  with  the 
A. EG.  for  160  J-h.p.  electric  motors. 

A  regards  the  proposed  harnessing  for  electrical  purposes  of  the 
waters  of  the  Aura,  Mardola,  and  Lilledal  water  courses  in  the 
Romsdalen  district,  H.M.  Consul  at  Christiania  reports  that  the 
Norwegian  Storthing  has  agreed  to  the  granting  of  this  concession. 
The  conceasionaire  would  appear  to  be  connected  with  an  inter- 
national syndicate,  which  proposes  to  manufacture  carbide, 
cyanamide,  nitric  acid,  nitrate  of  ammonia,  cyanide  of  sodium,  &c. 

Dartford. — Workhouse    Lighting. — The    B,    of    G. 

of  August  12th  decided  to  have  the  male  and  female  infirmaries  at 
the  workhouse  lit  by  electricity  under  a  gpecification  drawn  up  by 
the  electrical  engineer  to  the  U.D  C. 

The  Council  has  informed  theR.D.C.  that  arrangements  had  been 
made  to  supply  current  in  bulk  to  the  West  Kent  Electricity  Co., 
which  is  the  authorised  undertaker  for  the  rural  area,  and  pointing 
out  that  as  the  T.D.C.  would  not  now  supply  consumers  in  the 
rural  district  direct,  the  consent  of  the  R.D.C.  was  not  now  required. 
As  the  matter  mainly  concerns  the  parish  of  Crayford,  the  R.D.C. 
has  referred  the  question  to  the  representatives  of  that  parish  for 
consideration 

Dudley. — The  London  Gazette  contains  official  notice 
of  the  intended  transfer  of  the  Corporation's  electric  lighting 
powers  to  the  Shropshire,  Worcestershire  and  Staffordshire  Electric 
Power  Co.,  Kingsway,  London. 

Ealing. — Commencing  last  Sunday,  the  Corporation's 
electricity  supply  was  to  be  shut  off  .from  3  a.m.  to  6  a.m.  on  Sundays 
and  Wednesdays  until  the  end  of  September,  owing  to  alterations 
in  connection  with  the  installation  of  a  new  switchboard. 

Foleshill.— Prov.  Order.— The  Midland  E.L.  and 
Power  Co.  has  informed  the  C.C.  that  it  intends  applying  for  a 
prov.  order  for  electric  supply  in  the  area  of  the  R.D.C,  com- 
prising the  parishes  of  Wyken,  Binley,  Walsgrave-on-Sowe  and 
Bed  worth. 

Greenock.— Year's  Working. — At  a  recent  meeting 
of  the  Electricitv  Committee,  the  convener  in  referring  to 
the  department's  finances,  said  the  estimated  income  for  last 
year  was  £48,.')  19  and  the  net  balance  C3,:!22.  After  the 
estimate  was  submitted,  the  Committee  made  a  reduction 
of  a  half-penny  per  unit  for  lighting  energy,  which  reduced 
the  estimated  net  balance  to  U  1,820.  The  actual  results 
were  tha*".  the  total  income  amounted  to  i;  1 9, 279,  as  compared 
with  £46,1.50  in  the  previous  year,  and  the  working  expenses  were 
£27,155  as  compared  with  1:27,717,  a  decrease  of  C3(!7,  although 
the  sale  of  electricity  amounted  to  11,421,000  units,  as  compared 
with  10,20i,(»00  units,  an  increase  of  1,218,000  units  sold.  The 
gross  profit  amounted  to  1:21,928,  compared  with  ill 8,432  in  the 
previous  year,  representing  fully  9  per  cent,  on  the  capital  expended 
on  the  undertaking.  From  the  gross  profit  £7,478  had  been  paid 
for  redemption  of  capital,  £2,782  for  depreciation,  leaving  a  net 
profit  on  the  year's  working  of  £5,204.  This  was  the  more  satis- 
factory in  view  of  the  fact  that  ohe  coal  contracts  during  the  year 
were  placed  at  an  average  cofit  of  nearly  28.  per  ton  more  than  in 
the  previous  year  »r»d  fhj»t  »  r»dii«kio»  wnc  msAe  ')*  th"  pr>s«  **t 


Hon«:-Ivons:* — The  llong-Xong  Electric  (^o.  has  recently 
introduced  the  restricted-hour  system  of  charging  for  power  users, 
and  made  arrangements  for  the  hire  of  motors  of  from  1  to  20  b.h.p. 
Taese  innovations  are  said  to  be  much  appreciated  by  Chinese 
business  firms. 

Hull. — An  arrangement  has  been  entered  into  between 
the  Corporation  and  the  Sculcoates  R.D.C.  whereby  the  Hull 
authority  is  to  supply  electricity  for  residential  lighting  purposes 
to  Sutton,  just  outside  the  boundary.  The  arrangement  is  only 
temporary,  as  the  Corporation  will  have  to  obtain  a  provisional 
order,  and  it  does  not  apply  to  street  lighting. 

India. — The  Madras  Electric  Supply  Co.  has  given  notice 
that  in  certain  districts  its  mains  are  fully  loaded,  and  that  the 
present  machinery  in  its  power  house  is  not,  until  further  exten- 
sions are  carried  out,  able  to  cope  with  any  more  load.  The  com- 
pany now  buys  current  in  bulk  from  the  supply  company. 

•Japan. — The  development  in  the  use  of  electric  power 
has  been  accompanied  by  the  simultaneous  extension  of  electric 
lighting  in  Japan.  From  the  beginning  of  1900  to  1910  the 
number  of  lighting  companies  has  risen  from  49  to  122  ;  the  build- 
ings electrically  lighted  have  increased  from  47,701  in  1901  to 
over  600,000  in  1910  ;  and  the  number  of  private  lamps  in  use  has 
advanced  from  300  000  to  1,900,000,  whilst  the  street  lighting 
lamps  have  grown  from  6,400  to  59,300  in  the  same  period  of  years. 
Many  of  the  lighting  companies  are  also  owners  of  tramways,  and 
their  total  net  receipts  have  increased  nine-fold  in  the  10  years 
ended  with  1910,  Not  only  so,  but  the  ratio  of  net  profits  to  ex- 
penditure has  constantly  improved.  It  formerly  stood  at  3  to  1, 
but  at  present  almost  50  per  cent,  of  the  total  profits  represents  net 
profits. — Far  Eastern  News. 

Kenilworth. — The  U.D.C.  has  appointed  a  Committee 
to  consider  what  steps  shall  be  taken  regarding  an  application  by 
the  Leamington  E.L.  and  Power  Co.  for  a  prov.  order  for  electric 
light. 

Kinifstown. — An  amusing  letter  was  read  at  the  Council 
meeting  on  Monday,  from  Mr.  T.  M.  Healy,  M.P.,  thanking  the 
Council  for  its  resolution  expressing  approval  of  his  action  in  refer- 
ence to  the  Bill  for  the  electric  lighting  of  Kingstown,  which  was 
recently  before  the  House  of  Commons.  The  Bill,  it  will  be 
remembered,  was  blocked  by  certain  members  of  the  "official" 
Nationalist  party,  and  Alderman  Cotton,  member  for  South  Dublin, 
took  an  active  part  in  the  proceedings.  Mr.  Healy  wrote: — ''It 
was  not  easy  to  do  anything  in  Parliament  when  opposed  by  such 
forces  as  your  representative  engaged  in  the  service  of  the  Gas  Co. 
I  hope,  however,  you  may  ultimately  be  able  to  convince  fair- 
minded  members  that  there  is  no  true  relation  between  patriotism 
and  carbonic  monoxide.  For  myself,  I  cannot  see  how  it  is  con- 
trary to  National  principles  to  maintain  that  Kingstown  need  not 
be  perpetually  doomed  to  the  yoke  of  Alderman  Cotton's  gasometer." 
After  a  lengthly  and  somewhat  acrimonious  discussion,  the  letter 
was  marked  '  Read  and  noted.  '  A  letter  from  Mr.  Horner,  MP., 
on  the  same  subject,  was  also  marked  "Read  and  noted." 

Llaiifairfeehan. — The  U.D.C.  has  held  a  special  meeting 

to  discuss  the  electric  lighting  question.  The  report  of  the  con- 
sulting engineer  (Mr.  W.  R.  Walton)  was  considered,  and  resolutions 
were  passed  that  negotiations  be  opened  with  the  owners  of  the 
upper  and  lower  mills  as  to  their  water  rights.  It  was  als-o  decided 
to  a?k  the  North  Wales  Power  Co.  to  receive  a  deputation  on  the 
question  of  its  terms  for  supplying  electricity  in  bulk  to  the 
district. 

Lanarkshire. — Satisfaction  was  expressed  at  a  meeting 

of  the  Wishaw  T.C.  that  for  the  first  time  the  electricity  depart- 
ment accounts  showed  a  credit  balance  of  fully  £80.  The 
prospects  for  the  future  are  bright,  as  a  new  agreement  with  the 
Clyde  Valley  Co.  will  mean  a  saving  to  the  burgh  of  £200  per 
annum. 

London. — In  connection  with  e.^:tensions  at  Tilbury,  the 
Port  of  London  Authority  proposes  to  add  12  electric  luflBng  cranes 
of  the  same  type  as  those  recently  ordered  (and  referred  to  in  these 
columns),  for  the  Royal  Albert  Dock.  To  meet  the  additional 
power  requirements,  the  power  station  at  Tilbury  Dock  will  be 
extended.  The  Authority  has  arranged  with  West  Ham  Corpora- 
tion for  the  supply  of  electricity  for  pumping  at  the  new  dry  dock 
at  the  Royal  Albert  Dock  extension,  and  has  decided  to  abolish 
steam  in  favour  of  electrical  plant  at  the  Cold  Store  at  West 
Smithfield. 

Louib. — Prov.  Order. — Messrs.  Foote  &  ]\rilne,  Ltd., 
have  informed  the  T.C.  that  they  intend  applying  to  the  B.  of  T. 
for  a  prov.  order  for  electric  lighting. 

Newport  (Mon.).  —  Certain  improvements  in  street 
lighting  have  been  agreed  to  by  which  lamps  giving  some 
20,000  C.P.  will  be  substituted  for  lamps  giving  8,000  C.P.,  at 
blight  additional  cost.  The  borough  engineer  has  been  instructed 
to  report  as  to  whether  further  improvements  in  the  lighting  of 
the  town  are  advisable,  and,  if  necessary,  to  prepare  a  scheme  and 
estimates,  k.'i. 

PRoro.sED  Loan. — The  L.G.B.  has  fixed  August  27th  for  an 
inquiry  into  the  application  of  the  T.C,  for  a  loan  of  £10,600  for 
electricity  purposes. 

I\fewton-in*Maherfield.-^We    are    informed  that   Mri 
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iVew  Zealand, — The  Devonport  IJ.C.  has  approved  of 
the  plans  for  electric  lifrhtingr  in  the  borouKh.  The  Hcheme  has 
been  drawn  up  by  Mr.  D.  M.  Davis,  and  the  ratepayers  have  signified 
their  desire  to  have  an  electric  liffhtingf  system  installed.  —  .Vnu 
/eiiland  Shipinng  and  Covniierce. 

Ormskirk. — Workhouse  Lichtinc. — At  a  meeting  on 

Au^just  14th  the  B.  of  G.  decided  to  adopt  pas  instead  of  fcteam 
power  for  generatintf  electricity  for  the  workhouse. 

Portslade  (Sussex), — The  IJ.D.C.  has  appointed  a  com- 
mittee to  consider  the  advisability  of  providing  a  supply  of  elec- 
tricity for  the  district.  Two  firms  have  already  applied  to  the 
(,'Ouncil  for  a  supply  of  current  for  power,  and  there  are  other 
firms  in  the  town  who  need  electricity  for  their  works. 

Rhyl, — In  a  recent  report  to  his  committee,  Mr.  E.  H. 
Wright,  the  Council's  electrical  engineer,  pointed  out  that  the 
growth  of  the  load  rendered  it  advisable  to  consider  how  the  next 
season's  probable  load  is  to  be  met. 

Sheffield.  —  Thk  Installation  Departmknt.  —  The 
L.G.B.  has  sanctioned  the  borrowing  of  £79,70o  for  extensions  at 
Neepsend  electricity  generating  station. 

At  a  meeting  of  the  City  Council,  an  amendment  to  the  report 
of  the  Electric  Supply  Committee  was  moved  and  accepted — that 
the  report  relative  to  the  future  working  of  the  installation  and 
motor  department  be  not  confirmed,  but  that  such  report  should  be 
referred  to  a  Special  Committee  for  inquiry  into  the  working  of 
the  commercial  and  other  departments  of  the  electric  supply  under- 
taking, and  to  report  to  the  Council.  The  object  of  the  amendment 
was,  BO  the  mover  explained,  to  refer  the  question  which  had  caused 
so  much  conflict  in  the  past,  to  an  independent  Committee,  and  to 
lift  it  from  the  atmosphere  of  controversy, 

Swinton.^Mr,  H.  C.  Busbridge,  the  electrical  engineer, 
reported  to  the  D.C.  last  week  that  the  erection  of  the  experimental 
electric  lamps  in  Manchester  Road  was  expected  to  be  completed  in 
a  few  weeks.  The  electrical  plant  at  Broad  Oalr.  Park  substation 
was  practically  complete,  and  provided  that  the  delivery  of  materials 
could  be  expedited,  consumers  might  expect  a  supply  in  about  two 
weeks. 

Sunderland. — At  a  meeting  of  the  T.C,  on  the  13th 
inst.,  the  Electricity  Committee  recommended  that  the  charge  for 
exterior  lighting  of  businefs  premises  be  reduced  to  a  uniform 
1  Jd.  per  unit. 

Uroguay. — The  directors  of  the  State  Electric  Light 
and  Power  Houses  have  resolved  not  to  call  for  tenders  for  the 
construction  of  new  stations  and  expropriation  of  existing  private 
stations,  as  it  has  not  been  possible  to  place  the  loan  of  #4,000,000, 
proposed  for  this  purpose. 

Wallasey. — The  L.G.B.  has  sanctioned  the  borrowing 
by  the  Corporation  of  over  i:ll,0()(i  for  mains,  services,  and  trans- 
formers for  the  electricity  undertaking. 

.  Waterford. — E.li.  Scheme. — In  connection  ^vith  the 
scheme  for  the  electric  lighting  of  the  city,  the  Lighting  Com- 
mittee received  a  number  of  applications  from  electrical  engi- 
neers. These  were  forwarded  to  Mr.  Mark  Ruddle,  Dublin,  with 
a  request  that  he  should  select,  in  his  opinion,  the  most  suitable 
candidate.  We  understand  that  the  Corporation  has  decided  to 
retain  Mr.  E.  M.  Lacey  to  report  on  the  proposed  scheme. 

Wakelield. — Annual  Report. — The  gross  income  of  the 
electricity  department  for  the  last  year  was  £16,095,  and  the  net 
balance  to  carry  forward  was  £587.  The  outstanding  debt  at  the  end 
of  the  year  was  £62,297.  The  output  of  electricity  was  3.27(),609 
units,  of  which  2,375,413  were  supplied  to  private  consumers,  this 
being  a  considerable  increase.  The  number  of  consumers  was 
876,  an  increase  of  90.  The  total  number  of  motors  connected  was 
279,  representing  2,551  h.p  ,  an  increase  of  40  motors  and  451  n.r. 
The  number  of  lamp  connections  was  104  876.  The  gross  profit  of 
the  year  was  equal  to  7 '4  per  cent,  on  the  capital  expenditure,  and 
the  interest  and  sinking  fund  charges  were  equal  to  5  9  per  cent, 
on  the  same  expenditure.  These  figures  compare  with  the  previous 
year's  6'1  per  cent,  and  536  per  cent,  respectively.  The  engineer 
reports  that  owing  to  the  heavier  demands,  the  plant  extensions 
recently  decided  upon  would  require  to  be  pushed  forward  as  quickly 
as  possible. 

Whitehaven. — The  Lighting  Committee  has  had  under 
consideration  a  report  by  the  electrical  engineer,  who  has  recom- 
mended that  in  view  of  improved  lamps  which  will  .shortly 
be  available,  and  which  will  gi^  e  a  greater  light  with  less  energy 
consumption,  there  be  one  combined  rate  of  charge  for  domestic 
lighting,  heating  and  cooking. 

Whitworth. — At  the  District  Council  meeting  on  the  1 3th 
inst.,  it  was  reported  that  an  application  had  been  made  for  sanction 
to  the  borrowing  of  £10,9t)5  for  the  purpose  of  providing  an  elec- 
tricity supply  for  the  district.  Councillor  Holt  said  they  had 
allowed  for  future  exteneionei  that  might  be  required,     ^lane  of  a 
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Arji^cntina. — The^Iayorof  Buenos  Ayres recently  granted 
permi.Hsion  to  the  Compania  Tranvias  Electricos  del  Sur  to  ran  over 
the  Anglo-Argentine  Co. 'a  lines  to  the  centre  of  the  city.  The 
Anglo  company  is  now  appealing  against  this,  pointing  oat  its 
position  under  the  municipal  concession  :  the  Compania  del  Sar 
operates  under  a  national  concession,  which  does  not  revert  to  the 
municipality  as  is  the  case  with  the  Anglo  company's  conceseion. 

Ashton. — It  is  stated  that  should  the  demands  of  the 
tramway  men  for  an  increase  of  id.  per  hour  be  granted,  it  will 
mean  an  additional  expenditure  of  i:l,2o0  per  annum  to  the  Staly- 
bridge  .Joint  Board,  and  of  £300  a  year  to  the  Ashton  Corporation. 

Belfast. — At  a  meeting  of  the  Tramways  and  Electrical 
Committee  the  general  manager  reported  that  in  the  past  seven 
months  the  Glengormely  branch — about  the  purchase  of  which 
such  a  terrible  uproar  was  made  for  party  purposes— showed 
a  net  working  profit  of  £1,017,  or  the  equivalent  of  £1,745  per 
annum.  This  was  effected  with  a  limited  car  service  owing  to 
limited  power  supply.  A  letter  was  read  from  the  L.G.B.  to  the 
efTect  that  Mr.  P.  C.  Cowan,  the  Boards  engineering  inspector, 
would  hold  an  inquiry  about  September  7th  next  into  the  Corpora- 
tion's application  for  a  loan  of  £:{5,000  for  electrical  pnrposes. 

Cinaria. — The  Canadian  Pacific  liailway  intends  to 
electrify  the  Rossland-Castlegar  section  crossing  the  Rocky 
Mountains,  on  the  2,40uvolt  direct-current  system,  and.  if  the 
results  justify  it,  may  extend  the  tystem  to  other  branches. 

Continental  \otes. — Austria. — A  preliminary  conces- 
sion has  lately  been  granted  in  connection  with  a  projected 
electric  local  railway  between  Wels  and  Klienmunchen,  I'pper 
Austria. 

Russia. — The  Government  has  granted  a  congeasion  for  the  con- 
struction and  working  of  an  electric  tramway  to  connect  the  town 
of  Riga  with  the  seaside  resort  of  Majorenhof. 

Italy. — The  steam  tramway  between  Pisa  and  Ponterda  is  to  be 
converted  into  an  electric  line. 

The  Societa  Trazione  ed  Imprese  Elettriche,  of  Milan,  is  about  to 
commence  the  work  of  electrifying  the  railway  between  Milan  and 
Gallarate.  The  same  company  is  preparing  the  plans  for  a  pro- 
jected electric  tramway  between  Portofino  and  Rapallo. 

Turkey. — According  to  the  Mm-nnig  Po.st,  several  sections  of  the 
new  electric  tramway  in  Constantinople  were  opened  to  the  public 
on  August  16th. 

Dublin. — At  a  meeting  of  the  Corporation,  this  week,  a 
resolution  was  passed  instructing  the  law  agent  and  town  clerk  to 
report  to  the  Corporation  on  the  steps  necessary  in  order  to  obtain 
possession  of  the  tramways  in  the  city,  which  are  owned  by  the 
Dublin  United  Tramways  Co. 

Dundee. — The  Tramways  Committee  of  the  Town 
Council  has  authorised  the  manager,  Mr.  Peter  Fisher,  to  obtain 
tenders  for  four  additional  cars.  It  was  also  agreed  to  equip  all 
the  cars  on  the  system  with  wire  mats,  at  a  cost  of  £;>  ISs.  per  car. 

Darlington.— The  T.C.   has  applied    to  the   B.  of  T. 

for  an  extension  of  time  of  three  years,  from  October  24th  next, 
for  the  completion  of  the  electric  tramway  extension  to 
Haughton. 

Dunfermline. — After  protracted  negotiations  with  the 
T.C.  the  Dunfermline  District  Tramway  Co.  has  decided  to  extend 
its  system  through  Dunfermline  to  Mile?mark,  the  western  boundary 
of  the  burgh.  When  the  company  obtained  its  powers,  it  wab  a 
condition  that  it  paid  the  Corporation  £lii0per  mile  in  respect  of 
the  upkeep  of  the  tramway  track.  As  an  incentive  to  the  company 
the  Council  has  agreed  to  reduce  the  payment  to  £60  for  a  period 
of  five  years. 

Greenock. — Proposed    Tramway   Purchask. — Notice 

of  motion  to  municipalise  the  local  tramway  system  has  been  made 
by  Councillor  Mitchell.  The  motion  is  in  the  following  terms  : — 
"  That  the  Corporation  instruct  the  town  clerk  to  give  due  and 
proper  notice  to  the  Greenock  and  Port-Glasgow  Tramway  Co.  that 
the  Corporation  has  decided  to  exercise  the  option  they  were  en- 
titled to  in  terms  of  Clause  17  of  the  lease  entered  into  by  the 
Corporation  of  Greenock  and  the  tramway  company  to  terminate 
said  lease  at  the  first  break  therein,  viz..  May  loth,  1914.' 

Ranisbottom. — Kailless  Trolley  System   Started. 

— After  inspection  on  August  14th  by  JIajor  Druitt  and  3Ir. 
Trotter,  of  the  B.  of  T.,  the  new  railless  trolley-car  system  at 
Rarasbottom,  near  Bury,  was  opened  for  public  use  on  the  same 
day.  The  system,  which  is  the  first  of  its  kind  in  Lancashire,  has 
attracted  much  notice  in  the  County  Palatine.  The  single-decker 
vehicles,  of  which  two  were  delivered  last  week,  have  seating 
accommodation  for  2S  persons  each,  and  the  seats  are  arranged 
transversely.  The  cars  are  equipped  with  a  couple  of  20-H.r. 
motors.  Messrs.  Siemens  have  supplied  the  electrical  equipment, 
Messrs.  Brown  (Huddersfield')  have  made  the  chassis,  and  Messrs. 
Milnes,  Voss  &  Co.  (Birkenhead)  have  built  the  bodies — the  whole 
being  under  the  supervision  of  the  Railless  Electric  Traction  Co. 

Meeers.  Clough,  Smith  i:  Co,  were  the  contractors  for  the  over- 
kejkd  efiuipment.  Tho  power  ie  supplied  at  a  preeaure  of  10,000 
voUb  by  tn«  LancJuihlro  Elcoltio  Power  Co.i  and  >»  T«c«<ive«l  «t  * 
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sub-station  adjoining:,  the  tramshed,  where  it  is  transformed  to  a 
pressurt"  of  r>00  volts.  The  route  extends  from  Holconibe  Brook  to 
Edenfield,  with  a  branch  down  Bridpc  Street  to  the  railway  station. 
The  fares  are  Id,  for  any  four  quarter-mile  stapes,  and  id.  for  each 
.  two  stagres  beyond  the  mile.  .,  Delivery  of  other  two  cars  was 
expected  this  week. 

Readinfr.— The  T.C.  is  to  promote  a  Bill  for  the  next 
session,  for  carrying-  out  an  extension  of  the  tramways,  and  the 
running:  of  railless  cars  and  motor-omnibuses. 

Ryton. — At  the  last  meeting  of  the  Council,  the 
chairman  su^cested  that  the  Gateshead  and  District  Tramways  Co. 
be  asked  to  take  into  consideration  the  question  of  a  motor-'bus 
service  for  the  district,  including:  Greenside  and  Crawcrook,  when 
it  considers  the  proposed  service  for  AVhickham  and  Blaydon 
districts. 

South    Africa, — Table    Mountain    Railway. — Two 

alternative  schemes  have  been  presented  to  the  Cape  Town  City 
Council  for  a  railway  to  the  summit  of  Table  Mountain.  Scheme 
No.  2  has  been  provisionally  approved,  at  an  estimated  cost  of 
.•t  75,000,  and  it  remains  to  obtain  the  ratepayers'  sanction.  The 
approved  scheme  comprises  two  funicular  railways,  to  be  worked  by 
power  furnished  by  the  Corporation  electricity  department ;  con- 
struction is  expected  to  take  2j  years 

Stirling;, — An  important  proposal  has  been  made  the 
T.C.  by  Mr.  G.  Balfour,  of  Messrs.  Balfour,  Beatty  &  Co.,  with 
respect  to  the  electrification  of  the  Stirling:  and  Bridgre  of  Allan 
tramways,  which  are  at  present  conducted  by  horse  haulagfe.  Mr. 
Balfour,  in  written  propositions,  stated  that  he  was  prepared  to 
acquire  the  existing:  tramways  undertaking:,  providing:  the  company 
was  ag:reeable  to  make  a  reasonable  arrangrement.  If  such  an 
arrang:ement  was  made,  he  stated  that  he  would  apply  to  Parlia- 
ment for  powers  to  enable  hira  to  reconstruct  and  electrify  the 
existing-  lines.  He  pointed  out,  however,  that  he  could  only  carry 
out  that  proposal  on  condition  that  he  acquired  Stirling  burgh 
electricity  station,  and  he  stated  that  in  such  case  provision  would 
be  made  for  the  reduction  of  the  charges  for  domestic  and  street 
lighting^.    The  T.C.  decided  to  consider  the  matter. 

Tasmania, — The  Hobart  electric  tramway  system  was 
taken  over  by  the  Corporation  from  the  company  on  July  1st. 
The  purchase  price  was  £210,000. 

ll.S.i, — According  to  the  Indian  Textile  JowmaJ,  a 
three-wheeled  electric  carriage  has  been  invented  by  Charles  B. 
Chrysler,  of  Chicago,  which,  in  places  where  current  is  available, 
seems  destined  to  replace  the  juiricksha.  The  framing  is  of  steel 
tube.  The  body  is  of  basket  work  carried  on  strong-  bicyle  wheels, 
and  it  is  built  to  carry  two  stout  persons  at  a  speed  of  5  miles  an 
hour.  The  weight  with  Edison  battery  and  Westinghouse  motor 
is  300  lb.  The  front  wheel  is  steered  with  a  tiller.  There  is  a 
special  sunshade  overhead,  and  the  movement  and  brake  are  con- 
trolled by  foot  levers. 

Whitworth. — It  was  reported  at  the  U.D.C.,  on  the  13th 
inst.,  that  as  a  result  of  the  Tottenham  appeal  in  reg:ard  to  the 
rating  of  the  tramways,  the  Rochdale  Corporation  had  paid  the  full 
rate  to  the  Whitworth  Council,  and  that  that  meant  a  gain  to  the 
latter  of  about  £150,  compared  with  last  year's  rates. 


Italian  Telephone  Project. — An  important  scheme  for 

linking  up  .iOO  small  towns  and  villages  by  means  of  the  telephone 
in  the  Province  of  Glessandria  is  at  present  under  consideration. 

niareoni  Patents, — At  the  request  of  a  member  of  the 

House  of  Commons,  a  return  is  to  be  prepared  and  issued  of  patents 
in  respect  of  which  royalties  will  be  payable  under  the  contract 
with  the  Marconi  Wireless  Telegraph  Co.,  the  dates  when  such 
patents  were  granted,  the  areas  in  respect  of  which  they  run,  and 
the  dates  when  they  expire  in  the  ordinary  course. — Tiwfis. 

Russian  Wireless, — A  dispatch  from  St.  Petersburg  to 
the  Financial  ^AV'h'.s-,  says  that  the  Russian  Wireless  Co.,  in  which 
German  capitalists  are  greatly  interested,  is  preparing-  an  issue  of 
new  shares  to  a  nominal  total  of  600,000  roubles,  at  the  price  of 
101*5  per  cent.  The  capital  of  the  company  will  thus  be  increased 
to  2,400,000  roubles, 

Siberia- Alaska.  —  According  to  the  Electrical  Review 
and  Wenfcrn  Elect)-ician,  direct  wireless  communication  has  been 
established  between  the  U.S.  Army  station  at  Nome,  Alaska,  and 
the  Russian  station  at  Anadyr,  Siberia,  500  miles  distant.  The  U.S. 
officials  have  been  trying  to  establish  communication  with  the 
Russian  stations  for  the  past  six  months,  but  it  appears  doubtful 
whether  the  Nome  station  will  be  available  for  commercial 
service. 

Telephone  Payments, — The  Postmaster-General  has 
under  consideration  the  question  of  the  payment  of  telephone  sub- 
scriptions quarterly,  instead  of  yearly. 

Trans-Continental  Telephone, — According  to  American 

reports,  steps  are  being  taken  to  obtain  three  complete  telephone 
circuits  between  Denver  and  San  Francisco  ;  Denver  and  New  York 
City  have  had  telephone  communication  for  some  time,  so  that  in 
the  near  future  the  service  will  extend  across  the  Continent. 

Venezuela. — Telephonic  communication  has  just  been 
established  between  the  towns  of  Amparo  and  San  Carlos,  in  the 
district  of  Ricaurte. 

Post  Office  Employes.  —  The  House  of  Commons' 
Select  Committee  has  issued  its  report  on  wages  and  conditions  of 
employment  in  the  Post  Office.  A  general  increase  of  wages  is 
suggested  for  all  grades  within  six  months.  It  is  recommended 
that  male  telegraphists  and  counter  clerks  in  London  shall  rise  to  a 
maximum  of  658.  per  week,  beginning-  at  I83.  at  18  years  of  age. 
For  the  provinces  telegraphists  in  the  first  class  are  to  have  lOs. 
at  1 8  years  of  age,  rising  to  583.  maximum.  The  figures  for 
females  are  to  be  : — London,  168.  (under  18)  to  40s.  maximum  ; 
provinces,  l^s.  (under  18)  to  36s.  in  the  first  class.  The  Committee 
find  that  there  has  been  an  increase  in  the  cost  of  retail  prices  of 
standard  commodities  of  137  per  cent,  since  1905.  Holidays  are 
to  remain  unaltered.  It  is  stated  that  the  telephone  staff  have  no 
ground  of  complaint  with  regard  to  the  terms  of  their  transfer 
from  the  National  Co. 


CONTRACTS  OPEN  and  CLOSED. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Tlie  Vancouver  Submarine   Telephone  Cable.— A 

telephone  cable  which  has  been  laid  in  the  gulf  of  Georgia, 
connecting  Vancouver,  on  the  mainland,  and  Vancouver  Island, 
B  C,  is  said  to  be  the  longest  submarine  telephone  cable  of  the 
kind  in  the  world.  A  great  part  of  it  is  laid  at  a  depth  of  200 
fathoms,  being  at  one  point  1,3.")6  f  b.  deep. 

The  cable  length,  according  to  the  Canadian  Eledncal  News,  is 
28  nauts,  and  it  is  continuously  loaded,  having  a  diameter  of  nearly 
2,  in.  and  weighing  8  tons  per  naut.  The  electrical  constants 
of  each  core  per  naut  are — resistance  4  ohms ;  capacity 
■35  mfd.  ;  dielectric  resistance  250  meghoms  after  1  min. 
electrification  at  75°  F.  The  attenuation  constant  is  about '019 
per  naut  of  cable  at  800  cycles.  The  cable,  which  is  worked  with 
a  phantom  circuit,  and  can  be  used  for  three  simultaneous  con- 
versations, was  supplied  and  laid  by  Messrs.  Henley's  Telegraph 
Works  Co. 

Canadian     Farm    Telepliones.— According    to    the 

Financier,  a  report  dealing  with  the  telephone  service  of  Ontario 
points  out  that,  whereas  five  years  ego  there  were  less  than  two 
thousand  telephones  in  farmhouses  in  Ontario,  to-day  there  are, 
approximately,  4(;0  systems  owned  by  provincially  incorporated 
companies,  co-operative  associations,  partnerships  and  individuals, 
operating  nearly  50,000  telephones,  and  representing  a  capital  in- 
vestment estimated  at  $4,000,000 ;  90  per  cent,  of  these  systems, 
which  do  not  include  those  of  the  Bell  Telephone  Co.,  were 
organised  by  farmers,  who,  of  their  own  initiative,  have  established 
this  service  and  furnished  most  of  the  necessary  capital. 

German  Wireless  Telephone  Eiperiments,— Accord- 
ing to  the  Standard,  experiments  conducted  at  Nauen  by  the  Ges. 
fur  Drahtlos  Telegraphie,  with  an  instrument  invented  by  Count 
Arco,  have  at  last  resulted  in  conversations  being  maintained 
between  Xauen  and  Cologne,  Metz,  Strasburg,  Wilhelmshaven  and 
Vienna, 


OPEN. 

Australia,  —  Brisbane. — September  24th.  Ironwork, 
cast-iron  pipes,  iron  poles,  galvanised  iron  wire,  for  the  P.M.G.  See 
"  Official  Notices"  August  ]  5th. 

Perth.— October  8th.  Bolts  for  the  P.M.G.  See  "  Official  Notices  " 
to-day. 

Melbourne. — October  7th.  Electrically-driven  machinery  for 
operating  pueuaia:  10  tube  services.     See  "Official  Notices"  to-day. 

Mklbourne. — November  4th.  Automatic  fcwitchts  for  exchanges 
in  metropv>litan  network.     See  "Official  Notices"  to-day. 

MEr,F.oT'i!\"E  — ^er)*riTib'^r  v»th.  City  Cruncil ;  electricity  recording 
meters  and  maximum  demand  indicators.  See  "Official  Notices" 
to-day. 

Austria, — August  2r)th.  The  Austrian  State  Railway 
authorities  at  Prague  are  inviting  tenders  for  an  electrically- 
operated  goods  lift  at  Weinberg. 

Basini^stoke. — September  1 7th.  Corporation.  (Section  «) 
Diesel  generators,  balancer  set  and  booster  set ;  (h)  storage  batteries  ; 
(/•)  switchboard  and  instruments  ;  (r/)  cables  and  cable  laying  ; 
if)  overhead  travelling  crane.     See  "Official  Notices"  to-day. 

Belgium. — The  municipal  authorities  of  the  little  town 
of  Ouffet  (province  of  Liege)  have  just  invited  tenders  for  the 
supply  of  electrical  energy  for  public  and  private  lighting  and 
power  purposes. 

September  3rd. — The  municipal  authorities  of  Liege  are  inviting 
tenders  for  a  steam  turbine  and  alternator  of  4.000  KW.  capacity. 
Specifications  can  be  obtained  for  1  fr.  from  I/e  Chef  de  Bureau  des 
Services  Industriels,  Annexe  de  I'Hotel  de  Ville,  Li^ge. 

Itirmin<>'hnm. — August  27th.  205,000  tons  of  coal  for 
the  Corporation  generating  stations  for  one  year.  Mr.  R.  A. 
Chattock,  city  electrical  engineer,  14,  Dale  End. 

iContinued  on  page  303.) 
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THE    GLASGOW    PICTURE    HOUSE. 

(PROVINCIAL  CINEMATOGRAPH   THEATRES.   LTD.) 


Some  18  months  ago  we  published  an  illustrated  description 
of  the  Leeds  "Picture  House," but  progress  in  the  cinemato- 
graph industry  has  been  so  rapid,  that  we  cannot  but  think 
that  a  few  further  details  of  the  design  and 
ecjuipment,  illustrating  the  most  modern 
practice  in  this  branch  of  industry,  will 
prove  of  interest  to  our  readers. 

On  behalf  of  the  directors  of  the 
Provincial  Cinematograph  Theatres, 
Titd.,  Sir  John  Ure  Primrose  opened  the 
"  Picture  House,"  140,  Sauchiehall 
Street,  (llasgow,  on  December  19th, 
1!)  11,  but  so  popular  did  the  cinemato- 
graph form  of  entertainment  become, 
that  it  was  soon  found  necessary  to 
double  the  accommodation. 

In  August  last  the  old  theatre  was 
closed  for  extensive  alterations,  and  an 
average  number  of  250  men  were  con- 
tinuously employed  —  night,  day  and 
Sunday — without  intermission  for  four 
months  in  its  reconstruction,  which  has 
cost  upwards  of  £30,000 ;  in  the  result 
the  Provincial  Cinematograph  Theatres, 
Ltd.,  has  added  to  its  list  a  build- 
ing which  it  justly  claims  to  be 
the  premier  cinematograph  theatre  of 
the  world. 

The  site,  which  is  220  ft.  deep,  has  a 
frontage  of  60  ft.  to  Sauchiehall  Street 
and  has  been  divided  into  three  parts. 

The   Entrance   Hall    and    Vestibule, 
from  which  two  broad  staircases  lead  to  the  balcony ;  this  is 
panelled  in  dark  oak,  and  includes  the  ticket  office,  two  cloak 
rooms  and  a  telephone  exchange  with  public  call  office. 

The  Palm  Court,  a  magnificent  tea  lounge  and  waiting 


A  prominent  feature  of  this  lounge  is  the  panelling,  stair- 
cases and  paveinent,  which  have  l.»een  carried  oat  in  grey, 
white  and  rose  tinted  marble. 


Projection  Hall,  Glasgow  Picture  House,  Showing  the  Lighting. 


The  Projection  Hall,  which  is  one  of  the  largest  in  the 
country,  has  a  floor  area  of  120  ft.  x  60  ft.  and  is  sur- 
mounted by  a  barrel  vaulted  ceiling  50  ft.  alx)ve  the  theatre 
floor.      The  decoration  consists  of  fumed  oak  panelling  and 

fibrous  plaster  work, 
six  of  the  bays  being 
hung  with  real  tapestry 
figure  subjects.  A 
striking  feature  of  the 
proscenium  is  a  hand- 
somely modelled  group 
of  statuary  repre- 
senting Pha^bus,  the 
Sun  <iod. 

Lender  the  ground 
floor  of  the  main  hall, 
with  direct  access 
from  the  Palm  Court, 
is  the  Jacobean  Cafo, 
furnished  in  comfort- 
able masculine  style, 
where     the     business 


man 
(juiet 
with 
other 
hand. 
For 


may  enjoy  a 
smoke  or  read, 
teloohonic    and 

i. 

facilities    at 


The  Palm  Court,  Glasgow  Picture  House. 


hall,  50  ft.  sq. ;  this  is  surmounted  by  a  handsome  cathe- 
dral glass  dome  20  ft.  in  diameter,  and  has  a  fairy  fountain 
which  plays  continuously  into  a  mosaic  basin  9  ft.  in 
diameter,  the  water  rising  to    a  height  of    8    or  10  ft. 


as 


OLe    of    the    favourite 


the  ladies,  the 
^Vedgewood  Cafo  has 
been  provided  on  the 
first  floor  adjacent  to 
the  balcony  of  the 
Palm  Court,  and 
during  the  past  two 
years,  this  room  has 
firmly  established 
meeting    places    of   the 


itself 
city. 

As  our  readere  will  fully  appi-eciate.  the  technical  equip- 
ment of  such  a  building  is  a  serious  financial  item,  requiring 
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not  a  little  initiative  and  forethought  in  addition  to  tech- 
nical skill  in  its  design  as  well  as  careful  supervision  during 
erection,  for  the  success  or  failure  of  the  whole  undertaking 
depends  to  a  very  large  extent  on  efficient  lighting,  heating, 
ventilation  and  projection. 


Metek  Room,  containing  Main  Switches,  Motor-geneeator,  &c. 


Turning  to  the  electrical  side,  two  four-wire  0*25  sq.  in.  lead- 
covered  and  armoured  services  are  tapped  off  the  Sauchiehall 
and  Renfrew  Street  mains  of  the  Glasgow  Corporation 
Electricity  Supply  and  connected  to  a  250-amp.,  500-volt, 
four-pole  throw-over  ironclad  switch,  supplied  by  Messrs. 
Ward  &  Goldstone, 
and  fixed  in  a  special 
meter  room  situ- 
ated in  the  centre  of 
the  building.  From 
this  switch,  37/16 
V.I.R.  connections  are 
taken  to  two  ironclad 
main  d.p.  five  -  way 
lighting  distribution 
boards  and  two  six- 
way  S.p.  power  boards, 
which  were  supplied 
by  the  Wandsworth 
Electrical  Co.  to  the 
Provincial  Cinemato- 
graph Theatres, 
Ltd.'s  own  standard 
designs. 

The  incandescent 
lighting,  which  is  fed 
from  seven  local  dis- 
tributing boards  placed 
at  convenient  points 
throughout  the  build- 
ing, has  been  carried 
out  on  the  "indirect" 
system,  and  a  striking 
feature  of  the  Pro- 
jection Hall  is  the 
three  42-in. 
and  six  30-in. 
bowls,    which 


are  seen,  and,  therefore,  a  lantern  treatment  harmonising 
with  the  Louis  XVI  decoration,  was  adopted.  In  order 
that  the  beauty  of  the  cathedral  glass  dome  shall  not  be  lost 
at  nightfall,  six  1,000-watt  Osram  lamps  are  fixed  on  the 
upper  floor,  and  a  beautifully  diffused  light — natural  by 
day  and  artificial  by  night — is,  there- 
fore, transmitted  through  the  stained 
glass. 

For  the  Oak  Lounge,  a  quaint  old 
lantern  design  of  electric  fitting  was 
adopted  for  the  pilasters,  and  this,  in 
conjunction  with  two  -  light  candle 
brackets  of  the  Dutch  period,  produces 
a  most  pleasing  effect. 

The  ventilating  plant  installed  is  a 
very  elaborate  and  costly  one,  and  the 
company  claim  that  it  is  by  far  the 
largest  of  its  kind  in  the  British  Isles. 
The  temperature  of  each  apartment 
can  be  kept  constant,  entirely  inde- 
pendent of  the  fact  that  the  tempera- 
ture of  the  outside  air  may  vary  from 
30°  F.  to  80°  F.,  or  the  number  of 
persons  present  from  1  to  1,200. 
As  to  the  chemical  constitution  of 
the  atmosphere,  the  CO^  is  not 
allowed  to  exceed  6  parts  in  10,000 
parts  of  air,  while  ozone  is  infused 
into  the  air  by  the  most  modern 
of  plants,  supplied  by  Messrs.  Ozonair, 
Ltd.  Some  idea  of  the  capacity 
and  size  of  the  plant  may  be 
obtained  from  the  fans,  which  were 
supplied  by  Messrs.  Davidson  &  Co.,  and  are  driven  by 
electric  motors  of  a  combined  output  of  30  b.h.]*.,  the 
machines  being  built  to  the  company's  standard  speci- 
fication by  the  Electric  Construction  Co. 

As  may  be  expected,  the  heating  and  hot  water  supply 


ceiling, 
cornice 


carry 
1,000  and  GOO-watt 
Osram  lamps  respect- 
ively.     These  fittings 

are  of  hammered  brass,  but  those  used  in  the  balcony 
of  the  Palm  Court  are  of  I  in.  alabaster  turned  from 
the  solid,  some  exceedingly  artistic  effects  being  obtained 
with  the  varying  coloured  veins.  On  the  ground  iloor  of  the 
Palm  Court  it  was  practically  impossible  to  use  reflected 
lighting  owing  to  the  various  levels  from  which  the  fittings 


The  Lantern  Room,  Glasgow  Picture  House,  showing  the  Projectors,  Switchboard,  &c. 

plant  has  also  been  carried  out  on  the  same  elaborate  scale, 
and  four  boilers  of  the  sectional  independent  type,  made  by 
the  National  Radiator  Co.  and  the  Strebel  Co.  respectively, 
have  been  installed  in  the  basement.  The  heating  installa- 
tion is  on  the  small  bore,  forced-circulation  system,  the 
pump  being  direct-coupled   to  a    totally  enclosed    1-b.h.p. 
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E.C.C.  motor  and  connected  in  the  main  return  header 
for  the  purpose  of  forcing  the  cooled  water  back  to  the 
boilers. 

At  one  end  of  tlie  boiler  room  a  1,000-Kallon  tank  has  been 
sunk  into  tlie  floor,  and  this  is  connected  h>y  a  4-in.  pipe  to  the 
fountain  basin  previously  mentioned  in  the  Palm  Court.  Near 


removal  of  the  dust  and  dirt  carried  in  from  the  gtreets,  and 
for  this  purpose  an  electrically-driven  8-rj.H,P.  vacnnm  pump, 
connected  throuj^h  a  1  ^-in.  pipe  line  to  all  j^artsof  the  baiM: .-. 
has  Ixien  installed,  which  is  capable  of  maintaining  an  f^-ui. 
vacuum  on  the  range  when  dealing  with  10,000  cb,  ft.  of 
air  per  hour  from  five  12-in.  renovators,  some  2  cwt. 
of  dust  being  removed  from  the  fjarpets  and  .seata  each 
week  by  this  process. 

The  lantern  room,  which  is  probably  the  most  important 
point  in  the  whole  buildings,  is  a  well-ventilated  apartment, 
measuring  21  ft.  x  K;  ft  x  12  ft.  high.  Two  mo- ■■  .-  -■  - 
ture  projectors  and  one  slide  projector  are  inttallerl,  :. 
tri(;al  equipment  being  supplied  by  Messrs.  ^forria  and 
Lister,  tAj  the  company's  standard  designs  and  specification. 
I'or  the  electric  supply  to  the  projection  arcs,  which  re^jnire 


I -SPECIAL- 1 


Electeic  Lift  and  Push-Button  Control  Gear. 


Picture  Indicator. 


by  a  14:-B.H.p.  totally-enclosed  E.C.C.  motor  has  been  direct- 
coupled  to  a  Rees-Roturbo  pump,  capable  of  delivering 
15,000  gallons  per  hour  into  an  overhead  tank  90  ft.  above, 
and  from  this  point  the  water  falls  by  gravity  to  the  fountain, 
passing  through  the  air  filter  screens  on  its  way  down. 

Since  the  average  attendance  at  the  Picture  House 
is  more  than  a  million  people  a  year,  it  can  readily  be 
understood  that  elaborate  provision  has  to  be  made  for  the 


The  Oak  Lounge  Glasgow 


100  amperes  each,  a  four-bearing  semi-enclosed  direct-coupled 
motor-generator,  by  the  Submersible  and  J.  L.  Motors,  Ltd.,  is 
fixed  in  the  meter  room.  As  a  stand-by  to  this  set,  in  the 
event  of  breakdown,  a  five-way  paralleling  resistance  of 
1()  amperes  capacity  per  way  connected  direct  on  to  the 
outers  is  fixed  above  the  lantern  room,  but  needless  to  say. 
this  is  only  used  in  emergency  as  80  amperes  at  500  volts 
is  a  rather  expensive  item  when  taken  for  10  hours  per  day. 

In  order  to  ensure 
quick  service  of 
refreshments  in  the 
cafc^,  the  kitchens  are 
con.ected  to  the  still 
rooms  of  the  various 
cafi's  by  an  electric  lift, 
provided  with  push- 
button control  and 
supplied  by  Messrs. 
W.  .1.  Furse  .t  Co. 

Correct  time  through- 
out the  building  is 
ensured,  as  all  clocks 
are  fitted  with  electric 
impulse  movements, 
controlled  by  one  master 
cloi'k  fixed  in  the  Palm 
Court,  which,  together 
with  the  intercommuni- 
cation telephone  system, 
was  supplied  by  Messrs. 
Gent  A:  Co.  ;  picture 
indicators  are  fixed 
Picture  House.  in    the    various    cafes 
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and  lounges,   in  order  to  keep  patrons  nu  fait  with  the 
progress  of  the  programme. 

In  connection  with  the  electricity  supply,  it  is  interesting 
to  note  that  the  maximum  demand  is  approximately 
185  KW.,  made  up  as  follows  : — 60  kw.  motor  load ; 
40  KW.  stand-by  resistance  ;  35  kw.  incandescent  lighting. 


HIRE-PURCHASE    AND    INCOME-TAX. 


[communicated.] 


A  CASE  of  considerable  importance  to  users  of  wagons  and 
similar  plant  in  particular,  and  to  traders  in  general,  relating 
to  hire-purchase  transactions  has  been  decided  recently  in 
the  Scottish  courts. 

It  would  appear  that  the  Darngavil  Coal  Co.,  Ltd.,  had 
on  various  occasions  entered  into  agreements  with  the 
Scottish  I  "Wagon  Co.,  Ltd.,  by  which  on  payment  of  specific 


^Vacuum  Cleaning  Plant,  Glasgow  Picture  House 


Electrical  Circulating  Pump  for  Heating  Installation, 
Glasgow  Picture  House. 


Taking  an  average  load  factor  of  35  per  cent. — the  enter- 
tainment is  continuous  from  11  a.m.  to  10.30  p.m. — and 
neglecting  the  stand-by  resistance,  the  approximate  consump- 
tion will  be  250,000  units  per  annum. 

Messrs.  CI.  N.  Haden,  of  Glasgow,  carried  out  the  low- 


PuMPiNG  Plant  for  Fountain  and  Aie  Screens,  Glasgow 

Picture  House 


pressure  heating  and  the  domestic  liot  water  supply  ;  the 
fountains  were  supplied  by  Messrs.  Laing,  Wharton,  Ltd.  ; 
the  electrical  fittings  by  Messrs.  D.  Shanks  &  Co. ;  the  cable  by 
Messrs.  (iillespie&  Lcales  and  the  General  Electric  Co.;  and 
the  solid  drawn  conduit  by  Messrs.  Simplex  Conduits,  Ltd. 


Sheffield  Traiinvays. — A  xnotor-'bus  service  is  to   be 

commenced  in  a  few  weeks  for  the  convenience  of  those  residing 
in  the  Upperthorpe  district. 


periodical  instalments  extending  over  stated  intervals  they 
were  entitled  to  the  use  of  certain  railway  wagons,  and  on  the 
termination  of  these  agreements,  and  the  payment  of  the 
instalments,  they  were  also  entitled  to  the  absolute  ownership 
of  the  wagons  upon  the  payment  of  certain  nominal  sums. 

For  a  long  time  the  Inland  Revenue 
have,  perhaps  not  consistently,  declared 
that  no  part  of  these  payments  or 
instalments  is  either  a  payment  of 
interest,  or  a  payment  of  simple  hire, 
they,  with  the  nominal  sums  to  be  paid 
or  paid  for  acquiring  the  ownership  of 
the  property,  being  partial  payments  on 
account  of  capital,  and  that  therefore 
they  must  not  be  allowed  as  deductions 
in  the  process  of  computing  profits  for 
income-tax  purposes. 

The  attitude  and  determination  of 
the  Inland  Revenue  may  be  gathered 
from  the  following  general  instructions 
issued  to  surveyors  of  taxes  in  1909. 

No  part  of  the  quarterly  or  other 
instalments  (called  rent)  is  a  payment 
of  interest  or  a  payment  of  simple  hire, 
and  it  should  not  be  treated  as  such, 
or  allowed  as  a  deduction  (even  if 
any  part  of  the  instalment  were  interest 
it  would  be  annual  interest,  and  con- 
sequently not  an  allowable  deduc- 
tion). The  whole  of  the  instalments 
as  well  as  the  final  nominal  payments 
ares?-  to  be  regarded  as  payments  of  a 
capital  sum  for  the  purchase  of  wagons,  and  no  part  thereof 
allowed  as  a  deduction,  except  in  a  few  cases  where  the 
sellers  undertake  to  keep  the  wagons  m  repair  free  of  expense 
to  the  traders.  In  these  cases  an  annual  allowance  not 
exceeding  £2  a  wagor  may  be  made  for  repairs  during  the 
continuance  of  the  payment  of  instalments,  but  no  longer. 
Allowances  may  be  made  for  the  actual  sums  paid  and  borne 
by  the  trader  for  the  repairs  and  maintenance  of  the  wagons, 
and  also  for  depreciation  of  the  wagons  at  the  rate  of  ;;  per 
cent,  per  annum  on  the  cost  to  the  trader,  exclusive  of  sums 
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included  therein  for  repairs  as  written  down  yearly  by  such 
deductions.  Interest  paid  under  Fuch  agreements  on  over- 
due instalments,  being  short  intcnst  and  accounted  for  by 
the  sellers,  may  also  be  allowed  as  a  deduction. 

It  must  be  seen  that  the  whole  amoimt  paid  for  the  pur- 
chase of  wagons  is  disallowed,  and  that  all  credits  for  receipts 
from  letting  the  wagons  on  hire,  as  well  as  all  debits  for  the 
use  of  the  wagons  by  the  trader  himself,  are  properly  adjusted 
in  the  income-tax  computation.  Cases  in  which  wagons  are 
financed  or  surrendered  to  the  wagon  company  for  a  money 
payment  before  being  fully  paid  for,  and  immediately 
acquired  again  on  fresh  hire-purchase  agreements  for  a  new- 
term  of  years,  should  be  noted,  and  whatever  adjustments 
may  be  necessary  in  consequence  of  the  way  in  which  the 
trader  has  dealt  with  the  transactions  in  his  books,  should 
be  made. 

In  some  cases,  the  terms  of  the  agreements  incorporate  a  hiring 
expense,  in  addition  to  the  usual  hire-purchase  instalments, 
and  others  do  not  do  so.  In  the  present  instance,  the  agree- 
ment was  one  of  hire  with  an  option  to  purchase  at  a  stated 
period,  and  the  Lord  President  in  his  judgment,  in  which 
Lord  Johnston  and  Lord  Mackenzie  concurred,  held  that 
the  cost  of  hire  was  an  expense  to  be  deducted  in  the 
ordinary  course  when  ascertaining  the  income-tax  liability  ; 
but  as  a  large  proportion  of  each  instalment  was  really  in 
respect  of  the  future  purchase  of  the  wagons,  the  case  must 
be  remitted  to  the  Commissioners  to  decide,  if  the  parties 
concerned  could  not  do  so,  how  much  of  the  payments  con- 
sisted of  payment  for  hire,  and  how  much  consisted  of  pay- 
ment towards  the  purchase  of  the  wagons  (since  the  Court 
had  not  the  mformation  before  it  to  enable  it  to  so  analyse 
the  instalments),  with  an  instruction  that  the  portion  of  the 
charge  represented  by  hire  must  be  allowed  as  a  deduction  in 
the  usual  way. 

It  may  be  observed  in  connection  with  these  problems, 
that  although  the  word  "  hire "  appears  usually  in  this 
description  of  agreement,  it  is  quite  possible  for  the  terms 
to  be  such  that  they  do  not  really  contain  any  charge  for 
hire,  and  in  such  circumstances  they  amount  in  effect  merely 
to  long-term  credit  purchases  with  the  usual  hiring  con- 
dition. Hire  and  purchase  terms  are  two  quite  different 
matters.  The  use  of  the  word  hire  may  be  only  a  kind 
of  legal  protection.  ''"'■ 


CONTRACTS    OPEN. 


iContlnved  from  page  298.) 

Bournemouth, — August  27th.  Reconstruction  of  3  miles 
(single  track)  of  permanent  way  for  the  Corporation  Tram\^  ays 
Department.  Mr.  I.  Bulfin,  tramway  manager.  Deposit  for 
specifications,  £2. 

Bradford,^ August  30th.  Machinery  and  timber,  for 
the  Corporation  Tramways  Department.  See  "Official  Notices" 
August  8th 

Bury. —August  25th.  One  2,000/3,000-kw.  turbo- 
alternator,  with  exciter  and  surface  condenser,  for  the  Corporation. 
See  "  Official  Notices"  August  1st. 

Cardiff.  —  September  12th.  Corporation,  (1)  One 
2,000-KW.  turbo-alternator,  with  surface  condensing  plant  and 
auxiliaries;  (2)  one  700-KW.  rotary  converter;  (3)  boiler  house 
plant,  (rt)  Water-tube  boilers,  super-heaters,  stokers,  &c.  ;  (J^ 
turbine-driven  feed  pump  and  heater  ;  (c)  fuel  economieer.  See 
"Official  Notices"  to-day. 

Clonakilty  (Co.  Cork).— August  26th.  The  Urban 
Council  is  prepared  to  give  £100,  or  a  lesser  sum,  for  the  I'ghting 
of  Clonakilty  by  5i)  electric  lamps  of  r>0  c.p.  Power  of  lamps  to  be 
increased  or  diminished  as  Council  may  direct.  Total  power  of 
lamps  to  be  2,.')00  c.p.  Separate  estimates  to  be  given  for  under- 
ground and  overhead  systems.     J.  Danovan,  Town  Clerk. 


Doncaster. — August 


2Gth.  20-ton  hand  crane  for  the 
electricity  works.  Mr.  E.  S.  Rayner,  borough  electrical  engineer. 
Grey  Friars  Road. 

Dublin. — August  26th.  Feed  pump,  cast-iron  tanks, 
pipe-work,  valves,  steam  separators,  boiler  house  shutters,  coal  grab 
and  steel  work,  for  the  Corporation.  See  "  Official  Notices " 
August  Ist. 

August  26th. — Supply  of  AC.  meters,  single-phase  and  three- 
phase,  for  two  years,  for  the  Corporation,  See  "Official  ^otig^g" 
August  15th, 


Dundee. — Corp<'jr;ilion  electricity  department.  .Supply  of 
cables.     Mr.  H.  liicharditon.  general  manager. 

Kdijibnrtli.— .SeptemUr  Hlh.     ELctric  hght  and  power 

installatifm  at  the  new  Town   Hall,  High  Street,  Portcbello.     Par- 
ticulars from  Mr.  Newiiijfton,  electrical  cajineer.  Di:war  Place. 

September  22nd.  C  irporation.  l' mo  mLxed-presmre  Btc*m 
turbines  and  direct-current  generating  planta,  each  of  1,600  KW. 
capaoi'y.     See   '  Official  Notices  '  to-day. 

Ezjpt.— October  .Slst.  Egyptian  Ministry  of  th^  '---ior. 
Machinery  and  plant  required  for  the  installation  of  t.  ght 

in  the  town  of  Damanhonr.    See  our  la%t  iaene  for  particuiaim. 

C'ermany. — September  22Dd.  The  IlafenV^uamt  at 
Bremen  is  i.iviting  tenders  for  the  supply  of  22  electrically  operated 
cranes  of  2i  tons  capacity  each. 

Lancashire.— September  9th.  Tell-tale  clocks,  tele- 
phones, electric  clocks  and  fire  alarms,  for  the  VisitorB  for  Whalley 
Asylum.     See  "  Official  Notices  "  to-day. 

London.— L.C.C.—Augu.st  2.0th.  Electrical  installation, 
.S20  lighting  points,  for  Middle  Row  School,  Kensal  Road,  N.W. 
See  "Official  Notices'"  August  8th. 

September  1st. — Electrical  installation  ^100  lighting  pointe),  for 
the  Rojal  Hill  Central  Elementary  School,  Greenwich,  S.E.  See 
"Official  Notices"  August  l.'ith. 

September  2.'ird. — Main  high-tension  switchgean  including  the 
reconstruction  of  existing  main  high-tension  switchgear,  at 
Greenwich  generating  station.     See  "'  Official  Notices  '  to-day. 

Morocco, — October  1 3th.  Moroccan  Adjudications  Com- 
mission, on  behalf  of  the  Shereefian  Post^  and  Telegraphs  Adminis- 
tration. (1)  20,000  kg.  of  silicon-bronz?  wire  for  urban  telephone 
lines;  (2)  177,600  kg.  of  silicon-bronze  or  phosphor-bronze  wire: 
(3 J  fi.OOo  wooden  telegraph  posts  ;  and  (4)  100,000  insulators  on 
gilvanised  iron  brackets.  Tenders  to  'Mons.  le  President  de  la 
Commission  Generale  des  Adjudications  et  des  Marcho^  "  Dar-en- 
Niaba,  Tangier.  Particulars  as  to  depositf,  forma  of  tender,  kc, 
at  the  Commercial  Intelligence  Branch  of  the  Board  of  Trade,  73, 
Basinghall  Street,  London,  E.G. 

\ew  Zealand, — November  10th.  Dunedin  City  Council 
invites  tenders  for  (1)  supply  meters,  (2)  maximum  demand  indi- 
cators, (:5)  insulated  cable  and  bare  wire,  for  a  period  of  two  years. 
SDecifications  from  the  Electrical  Engineer,  Dunedin. — yuc  Z'aland 
Shipp'i/ii/  and  Com  merer. 

The  same  contemporary  states  that  the  time  for  sending  in 
tenders  for  a  13  panel  e.h  t.  switchboard  for  the  Christchuroh  City 
Cjuncil  (City  Electrical  Engineer's  Office)  has  been  extended  to 
September  6th. 

Orniskirk. — Tenders  are  about  to  be  obtained  for  plant 
required  by  the  Board  of  Guardians  in  connection  with  the 
generating  of  electricity  by  gas  in  place  of  steam  power,  which  has 
been  used  in  the  past, 

Plymouth. — August  27th.  Steam  tnrbo-altemator,  con- 
denser, &c.,  for  the  Corporation.    See  "  Official  Notices"  July  25th. 

Rochdale.— August  27th,  The  Electricity  Department 
invites  tenders  for  steam  coal,  cartage  of  coal  and  removal  of  ashes, 
supply  and  erection  of  wet-air  Piter,  and  circulating  water  screens. 
Soecifications,  &c.,  from  Mr.  C.  0.  Atchison,  engineer  and  manager, 
Daie  Street,  Rochdale,  £1  Is. 

Shann:hai. — August  26th.  Two  5,000-kw.  steam  turbo- 
alternators,  complete  with  surface- condensing  plant  :  four  water- 
tube  boilers,  with  integral  superheaters,  mechanical  stoken», 
economisers,  &c.,  for  the  Municipal  CounciL  See  "  Official  Notices  " 
July  25th. 

Skewen. — September  1st.  Electric  lighting  installation 
a";  the  Free  Library,  for  Cold  franc  Parish  Council :  The  Librarian. 

Spain. — August  3(tth.  The  municipal  authorities  of 
Lierena  (province  of  Badajoz)  are  inviting  tenders  for  the  con- 
cession for  the  electric  lighting  of  the  town  daring  a  period  of 
10  years. 

Wakefield. — September  1st.  "Water-tube  boiler,  super- 
heater, stoker,  steam  turbo-alternator,  condensing  plant,  n.  and  l.t, 
switchgear  for  the  Corporation.    See  "Official  Notices"  August  1st. 

Walsall.  —  August  2.'>th.  Automatic  electric  plant, 
wiring,  lamps,  &c.,  for  Great  Barr  Hall  and  other  buildings  in 
Great  Barr  Park.  Form  of  tender  from  Mr.  A.  H.  Ward,  Clerk  to 
the  Walsall  and  West  Bromwioh  Unions  Joint  Committee.  22,  Lom- 
bard Street,  West  Bromwich.  Plans  .ind  specifications  from  Messrs 
Edwards  ..^  Shaw,  consulting  engineers,  105,  Colmore  Row,  Birming- 
ham (deposit  .1"  1  2s.). 

West  Ham, — September  4th.     Electrical  fittings  for  six 
or  12  months,  for  the  B.  of  G.    Mr.  Thomas  Smith,  Clerk,  Union 
•  Road,  Leytonstone,  N.E. 

Wimbledon. — September   1st.      One   1,500-kw.  turbo- 

alternator,  condensing  plant,  auxiliarie<»,  and  20-ton  crane,  for  the 
Corporation,    Bee  "  Official  Notices  "  August  8th. 
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CLOSED. 

Australia. — The  Mining  and  Engineering  Review  states 
hat  the  Gawler  (S.A.)  municipality  has  accepted   the  following 
tienders : — 

Three  15-kw.  transformers  and  2,000-volt  lightning  arresters.— Australian 

Metal  Co.,  £t>6. 
Time-switch  consumers'   meters,    insulators    and    street    brackets.— Wm. 

McLean  &  Co  ,  i'14'2. 
Aluminium  cable.— Todd  &  Samuel  (B.I.  and  Helsby  Cables,  Ltd  ),  £142. 
Krection  of  plant.— Wm.  McLean  &  Co.,  £282. 

Sydney.— The  Avafralaxian  Record  announces  the  placing:  of  the 
foUowinor  contracts  •  — 

Electric  passenger  lift  at  Seventh  Shop,  George  Street.— Standard  Way- 
good,  Ltd.  (ace),  Sydnf-y,  £630. 
Carbons.— Siemens  Brrs.,  £3,382. 

Australian  Metal  Co.,  £3  872. 
W.  G.  Watson  &  Co.,  schedule. 
Union  Electric  Co.,  schedule. 
Ciompton  &  Co.,  schedule. 
Electric  goods  lift  (No.  i)  at  new  Parcels  Post  Office,  Central  Railway 
Btation. — Australian  Metal  Co.,  Ltd.,  £635. 

According  to  Trnders,  the  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd.,  Sydney,  has  obtained  the  contract  for 
the  electric  lighting  plant  for  the  town  of  Goulburn  (N.S.W.). 

Banbury.— The  T.C.  has  accepted  the  tender  of  Mr.  W. 
Upton  (£70)' for  installing  electric  light  at  the  Town  Hall. 

Belgium. — Four  concerns,  all  German,  submitted  tenders 
last  week  to  the  Belgian  Post  and  Telegraph  Authorities  in  Brussels 
for  the  supply  and  laying  of  a  quantity  of  telephone  cable  in  the 
town  of  Bjorn,  the  lowest  offer  being  that  of  the  Siemens  and 
Kalske  Co. 

Bolivia. — The  Bolivian  Government  has  accepted  the 
tender  of  the  Electric  Light  and  Power  Co.  for  carrying  out  various 
railway  works. — Eeriew  of  the  Birei  Plate. 

Bolton. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Wm.  Pollitt  &  Co.  for  laying  cable  conduits  in 
connection  with  the  new  generating  station  at  Back-o'-th'-Bank. 

Bury  St.  Edmunds.— The  B.C.  Electricity  Committee 

has  accepted  the  following  tenders  :  — 

Underfeed  Stoker  Co.,  Ltd.^Two  B3  gear-driven  mechanical  stokers  with 

mechanical  draught. 
Wm.  Cory  &  Co.,  Ltd.— 1,100  tons  of  slack  coal  at  15s.  7d.  per  ton  delivered 

t3  Electricity  Wo  ks. 

Chesterfield.— The    T.C.   has  accepted   the    following 

tenders  : — 

Marsden  Bros.— Sub-station,  Whittington  Moar,  £205. 

Chas.  Rjso,  Ltd.— Girders  for  switch  gallery,  £14. 

B.I.    &    Helsby    Cables,    Ltd.— 1,200   yds.   low-tension    triple-concentrio 

armoured  cable,  £l!91. 
Brush  Electiioal  tnginet-ring  Co.,  Ltd.— Two  trailer  car  bodies,  £80  each. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  depart- 
ments named  : — 

War  Office. 
Electric  cable.— Callender's  Cable  and  Coustiuction  Co.,  r,td. 
Carbons.— General  Electric  Co.,  Ltd. 

Cable  laying  and  iointing,  K.M.  College,  Sandhur.-t.— W.  T.  Hei. ley's 
Telegraph  Works  Co.,  Ltd. 

Crown  Agents  for  the  Colonies, 

Cables.— B.I.  and  Helsby  Cables,  Ltd. 

Electrical  equipment  for  wagon  turntr.bles. —Craven  Bros.,  Ltd. 

Telegraph  poles.  <Sc.  — Bulltrs,  Ltd. 

Switchboards.— S.emens  Bros,  &  Co.,  Ltd. 

India  Office. 

Telegraph  apparatus.- Automatic  Telephone  Manufacturing  Co. 

Cable.— Siemens  Bros.  &  Co. 

Insulator  cups.— Bullers,  Ltd. 

Dynamo  parts. — J.  Stone  &  Co. 

Insulators.— Bullers,  L".d. 

Lightning  arresters.- General  Electric  Co. 

Perforator.— Gell  Telegraphic  Appliances  Syndicate. 

Staudards,  lx.c. — Siemens  Bros.  &  ("o. 

Post  Office. 

Electric  lifts,  Battersea  Post  Ollice.— Wadsworth  &  Sons,  Ltd. 

Telephone  exchange  equipment,  Chepstow.— Automatic  Telephor.e  Manu- 
facturing Co.,  Ltd. 

Telephone  exchange  equipment,  Darlington.— Western  Electric  Co.,  Ltd. 

Telephone  exchange  cqu.pment,  Lee  Green,  B.E.  — Wesiern  Electric 
CO.,  Ltd. 

Telephone  exchange  equipment.  War  Office,  S.W.— British  L.  M.  Ericsson 
Manufacturing  Co.,  Ltd. 

Telephone  exchange  equipment,  Purley  —Western  Electric  Co.,  Ltd. 

TelepbO'  e  aijparatus.—  B.I.  and  Helsby  Cables,  Ltd. ;  British  L.  M.  Ericsson 
Manufacturing  Co.,  Ltd.;  Western  Electric  Co.,  Ltd. 

Baitery  boxes.— Standard  Woodwork  Co.,  Ltd. 

Telephonic  cable.— Connolly  Bros  ,  Ltd. ;  Siemens  Bros.  &  Co.,  Ltd. ; 
Western  Electric  Co.,  Ltd. 

Dessicators.- Norman,  Dickson,  Pringle  &  Co. 

Strip  india-rubber.-  B.I.  and  Helsby  Cables,  Ltd. 

Telegraphic  ironwork.— bullers,  Ltd. ;  F.  W.  Cotterill,  Ltd. ;  Guest,  Keen 
and  Nettlefolds,  Ltd.;  T.  W.  Lench,  Ltd. 

I'orous  pots.— C.  T.  Maling  &  Sons. 

llarM'ieh   and  Bovercourt. — In   connection  with  the 

electrification  of  the  sewage  pumping  station,  the  T.C.  has  accepted 
the  tender  of  the  Rees  Roturbo  Co.  for  pumps,  at  £l,0;t8. 

Ileywood. — The  T.C.  has  sealed  an  agreement  with  the 
Tudor  Accumulator  Co.,  Ltd.,  for  the  repair  and  maintenance  of  the 
battery  at  tho  eleotrioty  worka. 

Meltoa  Moi*bray.— Sub,ject  to  tho  consent  of  the  L-O.B. 

to  » 39»n,  the  tJ.D.C;.  im  awspttid  tb«  tendsr  uf  M«P6r».  t)*w»un 
kad  M»B&ald  for  a  rafuie  dcattuoLori 


New  Zealand. — The  Government  contract  for  the  whole  of 

the  equipment  of  automatic  telephone  apparatus,  for  which  tenders 

were  recently  called,  has  been  pl.aced  with  the  Western  Electric  Co., 

Ltd ,  whose  local  agents  are  Messrs.  Arthur  D.  Riley  .^-  Co.,  Ltd., 

Wellington.     The  system  is  to  be  full  automatic,  and  provides  for 

coin-box  telephones,  party  line  working,  private  branch  and  satellite 

exchanges,  &o.     The  contract  now  placed  is  for  the  equipment  of 

six  towns,  of  which  the  following  are  the  approximate  details  :— 

Present  Ultimate 

e(iuipinent.       equipment. 

Wellington 5,500  14,500 

Auckla.id 6.500  14,000 

Blenheim  ..     - 600  2,0C0 

Hamilton MO  2,000 

Mabterton 800  2,000 

Oamaru  600  2,000 

A  large  proportion  of  the  lines  are  for  party  working.  The  two 
firms  tendering— viz..  the  Automatic  Telephone  Co.  and  the  Western 
Electric  Co.— each  submitted  a  working  model  equipment,  and  the 
former  had  already  supplied  their  apparatus  for  recent  extensions 
at  Auckland  and  Wellington.  It  is  understood  that  the  contract 
now  placed  will  amount  to  about  £100,(H((i, 

According  to  Xew  Zealand  Shipping  and  Commerce,  the  Christ- 
church  City  Council  has  accepted  the  offer  of  a  private  firm  to 
supply  2,000  poles  for  the  coming  Lake  Coleridge  electric  supply. 
"  Councillor  Scott  was  opposed  to  letting  out  any  of  the  work  in 
connection  with  the  Lake  Coleridge  scheme  to  private  firms  without 
public  tenders  having  been  called  for,  especially  when  the  contract 
ran  into  thousands  of  pounds," 

Sherburn. — The  J\C.  received  the  following  tenders  for 

street  E.L.  extensions  :  — 

S.  Gillett  &  Co (accepted)  £  6  10  0 

J.  H    Stephenson 44  18  0 

P.  Re-d,  Ferens 46    7  0 

S.  Stobart  &  Co 50    0  0 

Fa  conar.  Cross  &  Co 52  10  0 

Sunderland. — At  a  meeting  of  the  T.C.  on  13th  inst. 

the  Electricity  Committee  recommended  that  the  following  tenders 

be  accepted  : — 

I.R.  &  G  P.,  &c.,  C0.-I9/2O  cable. 

B.I.  &  beUby  Cables,  Ltd.— -15  cable,  "25  cable. 

Peiranti,  Ltd.— Meters. 

The  Council  has  also  adopted  the  Tramways  Committee's  re3om- 

mendation  that  the  following  cfifers  be  accepted  : — 

Hadfield's  Steel  Foundry  Co. — Relaying  a  manganese  railway  and  tram- 
way crossing. 
Tudor  Accumulator  Co.,  Ltd.— For  welding  500  tramway  rail  joints. 

Tjneraoutb. — The  tender  of  Messrs.  Dick,  Kerr  &  Co., 
Ltd.,  has  been  accepted  by  the  T.C.  for  a  supply  of  lamps  at  4(i  per 
cent,  discount  off  the  standard  list. 


FORTHCOMING    EVENTS. 


Salford  Technical  and  Engineering  Association.— Saturday,  August  93rd. 
At  a  p.m.  Visit  to  the  i^hurchill  Machine  Tooi  Co.'s  works  at  Frederick 
Road,  Pendleton. 

Institute  of  Metals.— Thursday  and  Friday,  August  28th  and  29th.  Autumn 
me. ting  at  Ghent,  Belgium. 


NOTES. 


Results  Obtained   from  Active  Electric   Cooking 

Campaign. — The  American  Electrical  Bei-iew  gives  particulars  of 
actual  results  accomplished  by  carrying  out  energetic  electric 
cooking  campaigns  during  the  past  few  months  by  the  commercial 
department  of  the  Great  Shoshone  and  Twin  Falls  Water  Power  Co., 
of  Twin  Falls,  and  the  Southern  Idaho  Water  Power  Co.,  of 
Pocatello,  Idaho.  Early  in  the  summer  of  1912,  the  new  business 
department  of  these  two  companies  commenced  a  campaign  of 
advertising,  publicity,  and  education  of  the  public  in  the  use  of 
electricity  for  cooking  purposes.  This  was  not  done,  however, 
until  many  tests  had  been  made  to  determine  the  most  reliable 
electric  cooking  devices  that  were  available.  The  newspaper 
advertising  was  followed  by  a  rapid  succession  of  circular  letters, 
tending  to  further  interest  the  public  in  the  advantages  of  the 
electric  range  over  fuel  ranges.  Public  demonstrations  of  electric 
cooking  wereheld,  and  the  people  turned  out  by  the  hundred.  At 
one  exhibition  in  Twin  Falls,  over  1,000  people  visited  the  display 
rooms  in  one  day,  and  each  one  was  served  with  a  small  portion  of 
one  or  more  daintily  prepared,  electrically-cooked  foods.  The 
demonstrations  were  followed  up  by  a  well-planned  solicitation  for 
the  sale  of  electric  ranges  among  the  consumers. 

During  the  fall  of  '.912,  about  (50  complete  electric  ranges  of 
various  sizes  were  sold.  A  car-load  of  American  Simplex  No.  7 
ranges  CI  25)  was  ordered  during  the  winter,  and  practically  all  of  the 
shipment  has  already  been  actually  sold  or  spoken  for.  Five  hotels 
and  several  restaurants  and  bakeries,  during  the  past  six  months, 
have  dlucarded  all  kitchen  fuel,  and  are  using  electricity  exclu- 
bively  lor  «U  cooking  <uid  baking  purpoeee'  The  greatest  difficulty 
exrtrlMMtdi  thus  /Af)  In  tht  eal«  of  eUetrio  r»af m,  in  *hf?  tuot  th»t 
th«  BU»tei9i«ri  h»vf  119  «e»B«  el  (litpeiinf  ef  tbg<f  fu$)i  xmimt, 
Wen  the  piopl«  nbla  to  iAi*pe»«  o(  fekvir  futl  rang«»  ni  mijpIHUtiv 
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like  a  reasonable  price,  there  would  be  no  diflBculty  in  eellingr  1,000 
electric  ranges  durinpf  the  current  year. 

The  two  companies  referrfd  to  have  adopted  a  rate  of  2'.'  cents 
per  KW.-hour  for  curretit  uned  for  domestic cookinfr,  and  aguarantee 
rate  schedule  as  follows  for  commercial  cookinp . — 


Monthly  u'liarantpe 
per  Kw.  coonected. 

»i.r,()      ... 

2  00 

2.:.o 

3  00 
.3.50       ... 


CoMMEuciAL  Cooking  Rates. 

Pate  in  cents 
per  KW.-hour. 

2 

1.5 

1.4 

1.2 
1 


There  has  been  found  to  be  a  marked  diversity  factor  to  be  con- 
sidered in  determininp  the  actual  revenue  obtained  from  electric 
cooking:  installations.  This  is  e=>pecially  true  in  the  case  of  domestic 
electric  rargre  equipments.  It  is  reasonable  to  consider  three  diver- 
sities, one  due  to  the  non-coincident  use  of  all  the  ranges  connected, 
one  due  to  their  being  a  separate  switch  for  each  heating  element, 
and  one  due  to  the  three-heat  arrangement  on  each  individual 
element.  The  maximum  demand  of  the  Simplex  ranges  used  in 
Idaho  is  cut  down  by  the  use  of  a  switch  so  arranged  that  the  oven 
and  broiler  rannot  both  be  connected  at  the  same  time.  By  this 
arrangement,  the  maximum  demand  of  the  No.  6  range  is  reduced 
to  3,215  watts,  and  of  the  No.  7  range  to  3  510  watts.  This  has 
been  found  to  result  in  little  or  ro  hardship  on  the  one  using  the 
range,  and  is  somewhat  of  an  advantage  to  the  electric  service 
company.  From  the  consumers'  records  of  the  companies  it  has 
been  found  that  the  average  revenue  from  the  domestic  cooking 
ranges  installed  prior  to  April  1st,  1913,  was  8.3.89  per  range  per 
month. 

In  another  town  where  the  rate  is  3  cents  per  KW.-hour,  the 
•average  monthly  bills  of  three  families  using  Hughes  No.  40  ranges 
were  $5.88,  12.75  and  $k45.  Three  other  families  using  Hughes 
No.  30  ranges  averaged  $291,  S3. 32  and  S3. 50.  A  small  hotel  with 
the  latter  type  averaged  -^5.74. 


for. 


Inquiry, — Makers  of  magnetic  lathe  chucks  are  asked 


On  August  28th  and 


Institute  of  Metals  at  (ilient. 

29th  the  Institute  of  Metals  is  to  hold  at  Ghent  its  first  foreign 
njeeting.  Metallurgists  from  all  over  the  world  will  assemble  in 
the  Palais  des  Fetes  of  the  Exhibition,  which  has  been  placed  at 
the  disposal  of  the  Institute  by  the  Belgian  Government.  Prof. 
A.  K.  Huntingdon,  Assoc.R.S. iVT.,  will  preside. 

The  first  session  of  the  Congress  will  commence  at  10  a.m.  on 
August  28th,  with  an  official  welcome  of  the  members  on  behalf 
of  the  University  and  the  Municipality  of  Ghent.  Afterwards,  and 
during  the  morning  of  August  29th,  there  will  be  presented  a 
number  of  important  scientific  papers,  which  will  be  read  and  dis- 
cussed. Of  these  probably  the  most  noteworthy  is  the  second 
report  to  the  Corrosion  Committee,  by  Dr.  G.  D.  Bengough,  M.A., 
and  Mr.  K.  Jones,  B.Sc.  This  document  will  show  that  the  experi- 
mental work  which  the  Institute  has  been  conducting  at  Liverpool 
for  the  past  two  years  has  yielded  very  practical  results,  iiidicating 
clearly  not  only  the  causes  of  the  corrosion  of  condenser  tubes,  but 
how  such  corrosion  may  be  eliminated. 

Two  foreign  papers  will  be  "  The  Specific;  Volume  and  Constitu- 
tion of  Alloys,"  by  Dr.  W.  M.  Guertler  (Berlin),  and  "Copper  Rich 
Allojs,"  by  Prof.  S.  L.  Hoyt  (University  of  Minneapolis).  English 
metallurgists  will  be  well  represented.  Dr.  T.  K.  Rose,  Assoc.R  S.M., 
of  the  Royal  Mint,  presenting  a  paper  on  "  The  Annealing  of 
Gold,"  and  Dr.  W.  Rosenhain,  F  R  S.,  and  Mr.  D.  Ewen,  M.Sc, 
both  of  the  National  Physical  Laboratory,  have  an  important; 
paper  on  "  The  Intercrystalline  Cohesion  of  Metals — Second  Paper." 
Other  contributions  are  by  Mr.  J.  H.  Chamberlain,  M.Sc,  on  "A 
Further  Study  of  Volume  Changes  in  Alloys  "  ;  Dr.  C.  H.  Desch  and 
Mr.  S.  Whyte,  on  "  Micro-Chemistry  of  Corrosion  :  I.  Some  Copper- 
Zinc  Alloys"  ;  Mr.  F.  Johnson,  M.Sc,  on  "A  Method  of  Improving 
the  Quality  of  Arsenical  Copper"  :  Prof.  A.  A.  Read,  M.Met.,  on 
"The  Infiuenceof  Phosphorus  on  some  Copper- Aluminium  Alloys  "  ; 
and  Mr.  T.  West,  M  Sc,  on  "The  Determination  of  Oxygen  in 
Capper  and  Brass." 

Alter  the  presentation  of  these  papers,  visits  will  be  paid  to  the 
works  of  Messrs.  Van  de  Kerkhove  (engineers),  and  the  manufac- 
ture of  Diesel  engines  will  be  investigated  at  the  works  of  Messrs. 
Carels  Freres.  One  afternoon  will  be  devoted  to  the  International 
Exhibition,  and  a  concert  is  being  arranged  for  the  first  evening  of 
the  Conference,  whilst  on  the  last  day  there  will  be  a  Municipal 
Reception  at  the  Town  Hall  by  the  Bourgmestre  and  Reception 
Committee. 

Legal. — HiRiNfi  a  Motor. — In  the  City  of  London 
Court,  on  Wednesday,  before  Judge  Lumley  Smith,  K.C.,  a  claim  wps 
made  by  Messrs.  J.  0.  Grant  &  Taylor,  electrical  engineers,  62, 
Queen  Victoria  Street,  E.C.,  against  Mr.  P.  G.  Eraser,  32  and 
34,  City  Road,  to  recover  the  sum  of  £3S  13s.  8d.  for  the  hire  of  a 
motor  and  pan  together  with  shafting  and  belting.  The 
particular?)  were  : — To  running  cables  to  motor  as  per  estimate 
February  4th,  90  ft.  run  at.  Is.  3d.  per  ft,  £5  12a.  Sd.  ;  supplying 
and  fixing  main  switches  and  fuses  as  per  estimate,  £1  15s.  ;  cost  of 
installing  mill,  hire  of  tackle  and  cartage  and  storage,  X.10  (is.; 
hire  of  motor  and  pan.  for  4  months,  .C21.  Alternatively, 
the  plantiffs  claimed  5  gns.  a  month  for  6  months.  Harry 
Grecnaway,  plaintiffs'  electrical  engineer,  said  that  the  defendant 
Inatructocl  thf^m  to  fix  up  a  motor  on  pr«mieeB  At  City  Rondi  which 
lljisy  dW.  DafendRnt  Bftld  th»«  %h*  'm<.)t«jy  ww  never  put  \>p 
iirupetly  nnd  that  It  would  n«Y«T  Work,      It  hfkd  4on«  him  a  lot  o< 


harm  and  damage  and  he  would  have  to  make  a  cla  [;.  a;.'ain-t  the 
plaintifFn.  The  shafting  wa.>i  broken.  The  men  v.ri(,rn  plaintitfa 
sent  to  fix  the  motor  were  inefficient.  Greenawav  replied  that  the 
defendant  had  not  given  the  motor  the  proper  foundatione.  He  had 
had  the  motor  for  i-ix  months  :  the  shafting  wm  not  broken. — Jodge 
Lumley  Smith  found  for  th«  plaintiff-  with  costs. 

Taylor  r.  Lkyton  T'  DC— On  August  13th  at  the  City  of 
London  Court,  George  Taylur.  firth  porter,  was  awarded  £15  damages 
and  costs  against  the  defendant  Council,  for  injuries  and 
loss  of  earnings  through  being  thrown  from  the  top  of  a  motor- 
omnibus  by  one  of  the  defendants'  tramcars,  which  overturned  it. 

Aron  '•.  XL.  Elkctric  Co,  Ltd,  a.nd  Othkr-— The  motion 
in  this  action,  by  which  the  plaintiff  soutjht  to  obtain  a  writ 
of  sequestration  against  the  company  and  attachment  of  one 
of  the  directors  for  an  alleged  breach  of  an  undertaking  not  to 
proceev^  with  a  resolution  for  a  voluntary  winding-up,  wa«  again 
before  Mr.  Justice  Astbury  as  Vacation  Judge  on  Wednesday, 
August  20th. 

After  hearing  evidence  filed  on  the  motion,  hia  Lordship  intimated 
that  he  was  not  prepared  to  make  an  order.  In  his  opinion,  croae- 
examination  of  the  witnesses  on  their  affidavits  was  es«^ntial. 

Mr.  Moritz  for  the  defendants,  asked  that  the  motion  should  be 
dismissed  with  costs. 

Mr.  Simmons,  for  the  plaintiff,  submitted  that  there  wag  ample 
ground  for  making  the  application. 

His  Lordship  asked  whether  he  was  willing  that  the  coats  should 
be  made  costs  in" the  action,  or  that  they  should  be  reserved  to  be 
dealt  with  at  the  trial  .'—Mr.  Simmons  said  he  was. 

Mr.  Moritz  pointed  out  that  the  action  had  been  in  abeyance  for 
a  long  time,  and  might  never  come  to  trial. 

After  some  further  discussion,  his  Lordship  said  he  would  make 
no  order  on  the  motion,  but  would  direct  that  the  costs  should  be 
the  defendants'  costs  in  the  action. 

Institution  Note. — Salford  TErHxic.\L  Exui.vkkrixj; 

Association. — The  next  meeting  (lecture  on  "  Grinding  Machin«-8," 
by  Mr.  K.  D.  Morgan)  will  be  held  on  September  2n;h  instead  of 
September  Gth. 

jVew  la h oratory  at    Dundee. — The   new  engineerinfj 

laboratory  at  University  College,  Dundee,  is  to  be  opened  on 
October  14th  by  Sir  Alexander  Kennedy. 

Royal    Assent, — The  following  are    among  the   Acts 

which  have  received  the  Royal  Assent :  — 

Post  Office  (London)  Railway  Act. 

Telegraph  (Money)  Act,  1913. 

Tramways  Orders  Confirmation  Act,  1913. 

Electric  Lighting  Orders  Confirmation  (No.  1)  Act,  1913. 

Electric  Lighting  Orders  Confirmation  (No.  2)  Act,  1913. 

Electric  Lighting  Orders  Confirmation  (No.  3)  Act,  1913. 

Electric  Lighting  Orders  Confirmation  (No.  4)  Act,  1913. 

Electric  Lighting  Orders  Confirmation  (No.  .o)  Act,  1918. 

Electric  Lighting  Orders  Confirmation  (No.  6)  Act,  1913. 

Electric  Lighting  Orders  Confirmation  (No.  7)  Act,  1913. 

Wemyss  Tramways  Order  Confirmation  Act,  1913. 

Richmond  (Surrey)  Electricity  Supply  Act,  1913. 

Chesterfield  Corporation  Railless  Traction  Act,  1913. 

Wimbledon  and  Sutton  Railway  Act,  1913. 

Westgate  and  Birchington  Gas  and  Electricity  Act,  1913. 

Metropolitan  District  Railway  Act,  1913. 

Metropolitan  Railway  Act,  1913. 

Rhondda  Tramways  (Railless  Traction)  Act,  1913. 

Mexborough  and  Swinton  Tramways  (.Railless  Traction)  Act, 
1913. 

Kent  Electric  Power  Act,  191.". 

Central  London  Railway  Act,  1913. 

London  Electric  Railway  Act,  1913. 

London  County  Council  (Tramways  and  Improvements)  Act, 
1913. 

Metropolitan  Electric  Tramways  (Railless  Traction)  Act,  1913. 

City  and  South  London  Railway  Act,  1913. 

Western  Valleys  (Monmouthshire)  Railless  Electric  Traction  Act, 
1913. 

Fatalities. — A  correspondent  says  that  "two  miners 
were  killed  on  Friday  night  in  Moor  Green  colliery.  Nottingham. 
A  gang  of  men  were  working  at  an  electric  holing  machine,  which 
cuts  out  of  the  coal  face,  when  two  of  them,  Edward  Clarke  and 
Edward  Spaliing.  both  of  Eastwood,  received  an  electric  shock. 
Spalding  was  kilhd  as  the  result  of  the  shock.  Clarke  was  thrown 
right  on  to  the  machine,  his  body  being  caught  by  the  driving 
wheel  of  the  drill  and  whirled  round  at  a  terrific  speed.  Practi- 
cally nothing  but  pulp  remained." 

It  is  reported  that  a  collision  between  a  touring  car  and  a 
telephone  pole  at  Iloboken,  New  Jersey,  on  Friday  evening  caused 
an  alarming  electric  display  resulting  in  the  chauffeur  receiving 
a  fatal  shock.  The  car  was  running  at  high  speed  and  carried  the 
pole  some  30  ft.  before  it  turned  turtle  amid  a  network  of  blazing 
wires.  The  fact  that  the  rubber  tires  held  down  several  wires 
saved  the  lives  of  the  owner  of  the  car,  Jlr.  Alexander  Negill,  a 
Jersey  City  manufacturer,  and  a  friend.  They  were  eventually 
taken  from  the  wreck  severely  burned  and  suffering  grave  injuries, 
and  lay  unconscious  in  hospital. 

The  Moulders*  .Strike,— It  is  stated  that  the  strike  of 

mouldera  at  Sheffield  wan  btouKhfe  to  an  end  on  Monday  by  the 
:»etu>n  of  the  men  pending  oonoideratlon  of  the  mattera  in  dUputr 
•t  9,  jolat9onf?irence  of  tbt  MMter»' ^.esofUtlpn  an^  repre««ntativf« 
pf  lb«  Ifonfoundvfi!'  Aocivty, 
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Value  of  Kyanising:  in  the  Preservation  of  Various 

Pole  Timbers. — Poles  preserved  by  the  Kyan  process,  i.e.,  impreg- 
nated with  mercury  chloride  (corrrisive  sublimate)  solution,  are 
now  used  to  a  preat  extent  on  the  Continent,  particularly  near 
towns  where  their  clean  appearance  and  the  possibility  of  painting: 
them  are  important  advantagres.  In  southern  countries  in  parti- 
cular, kyanised  timber  is  very  popular.  Where  wooden  poles  are 
UFed  to  support  electrical  conductors  of  one  description  or  another, 
it  is  important  to  realise  great  and  uniform  durability  aerainet 
attack  by  rotting:  and  insect  pests.  The  timbers  which  have  usually 
to  be  considered  in  Europe  in  this  connection  are  pitch  pine,  Scotch 
fir  and  larch,  and  it  is  important  to  ascertain  whether  kyanising' 
gives  equally  satisfactory  results  with  pine  and  fir,  and  if  not,  what 
modification  had  best  be  made  in  the  process  to  ensure  the  best  and 
most  uniform  results. 

As  is  well  known,  the  gfeneral  process  of  kyanising  consists  in 
steepinpT  the  air-dried  timber  for  14  days  in  a  weak  solution  of  cor- 
rosive subl'mate  (often  as  weak  as  0"7  per  cent,  of  mercury  salt"). 
The  nature  of  the  wood  is  naturally  of  great  importance  in  deter- 
mining the  quantity  of  solution  absorbed  ;  even  assuming  equal 
dryness  of  the  timber  prior  to  impregnation,  pitch  pine  absorbs 
much  less  solution  than  Scotch  fir,  and  this  characteristic  is  notice- 
able in  other  impregnating  processes  as  well  as  in  kyanising. 
Tests  with  solutions  of  a  number  of  metallic  salts  show  that  pitch 
pine  absorbs  about  0'4  times  as  much  solution  as  Scotch  fir  in  a 
given  time  but,  in  most  cases,  the  impregnating  solution  is  absorbed 
as  such.  Where  mercury  chloride  solution  is  employed,  however, 
the  timber  absorbs  a  greater  percentage  of  the  salts  than  of  the 
solvent,  so  that  the  solution  soon  becomes  deplenished  of  chloride, 
and  must  be  restored  to  the  desired  strength  by  the  addition  of 
strong  mercury  chloride  solution.  As  a  consequence  of  this 
selective  absorption,  it  is  not  suSicient  to  record  the  amount  of 
solution  absorbed  by  timber  during  kyanisation  ;  the  important 
factor  is  the  actual  amount  of  corrosive  sublimate  absorbed.  It  is 
a  well  established  fact  that  air-dried  pitch  pine  absorbs  consider- 
ably less  sublimate  in  a  given  time  than  does  Scotch  fir  equally 
well  seasoned,  and  since  the  durability  of  the  timber  in  service 
depends  on  the  protective  action  of  the  sublimate,  it  is  necessary 
to  secure  equal  proportions  of  the  latter  in  the  treated  timber. 
Different  timbers  must  be  kyanised  separately,  and  whereas  seven 
days'  immersion  of  air  dried  barked  Scotch  fir  may  suffice,  at  least 
10  days'  immersion  is  required  for  thB  sufficient  impregnation  of 
pitch  pine. 

From  observations  made  in  connection  with  the  kyanisation  of 
telegraph  poles  for  the  Austrian  Government,  R.  Nowotny  (see  also 
MeJi.  u.  3Ia.ichinrnhau,  XXXI,  p.  511,  et  xeq.)  says  that  1  cb.  m.  of 
pitch  pine  timber  absorbs  about  1  kg.  of  corrosive  sublimate  in 
the  course  of  10  days'  immersion  in  kyanising  solution.  The  same 
proportion  of  chloride  was  absorbed  by  Scotch  fir  during  seven  days' 
immersion  but  by  extending  the  impregnating  period  to  ten  days  in 
the  case  of  the  pitch  pine  an  equally  durable  timber  was  obtained. 
Naturally  absorption  proceeds  more  rapidly  during  the  first  dnvs  of 
immersion  than  towards  the  end  of  the  impregnating  period,  thus 
whereas  the  average  rate  of  absorption  was  O'l  kg.  of  <^hlir  d  per 
cu.  m.  per  day  in  the  case  of  the  pine  wood,  the  total  absorption 
after  seven  days'  immersion  was  0'8  kg.  per  cu.  m. 

Kyanisation  being  a  low  pressure  impregnating  process,  the 
penetration  of  the  solution  is  limited  to  a  few  mm.  depth  from 
the  surface  of  the  wood  and  the  salt  absorption  per  unit  surface 
area  of  the  timber  is  therefore  insignificant.  It  is  found  that 
pitch  pine  absorbs  0'033  kg.  of  chloride  per  cu.  m.  of  surface  area 
during  seven  days'  immersion  and  0'042  kg.  during  ten  days' 
immersion,  whereas  Scotch  fir  absorbs  0'045  kg.  per  sq.m.  of  surface 
during  seven  days  impregnation. 

The  above  absorption  data  represents  the  highest  degree  of  im- 
pregnation which  can  practicably  be  obtained  by  kyanisation  and 
considerably  lower  degrees  of  saturation  are  frequently  employed. 
For  pine,  an  absorption  of  0"6  kg.  of  sublimate  per  cu.  m.  (00375  lb. 
per  c.  ft.),  i.e.,  O'CS  kg.  per  sq.  m.  (0'0062  lb.  per  sq.  ft.),  of  surface 
is  generally  considered  sufficient.  The  chief  conditions  for  success 
are  that  the  timber  be  thoroughly  air-dried  by  prolonged  stacking 
in  such  place  and  manner  as  to  permit  free  access  of  air  to  the 
poles  ;  and  that  the  poles  be  completely  freed  from  bark  (the 
outer  skin  of  the  heart  wood  being  also  removed  by  the  stripping 
tool)  at  least  two  months  before  the  taking  process.  By  varying 
the  period  of  immersion,  the  absorption  of  the  sublimate  can  be 
varied  (up  to  a  certain  maximum),  and  timbers  of  various  kinds 
can  be  rendered  equally  impervious  to  attack  and  decay. 

Directors*  Contra  Account.    ^  hat  is  Ultra  Vires  ? — 

In  the  City  of  London  Court  on  Wednesday,  before  his  Honour 
Judge  Lumley  Smith,  K.C.,  Wakelin  Bros.,  Ltd.,  electrical 
engineers,  3,  Fenchurch  Street,  E.C!,  claimed  £20  7s.  i  Id.  against 
Messrs.  D.  McGregor  &  Son,  bootmakers,  76,  Tottenham  Court 
Road,  for  electrical  goods  supplied.  Defendants  paid  £10  ;!3.  9d. 
into  Court  and  £5  18s.  was  abandoned  by  the  plaintiffs.  Defendants 
raised  a  set-off  for  boots  and  shoes  supplied  to  Mr.  J.  F.  Wakelin, 
the  managing  director  of  the  plaintiff  company,  and  Mr.  Tibbs, 
one  of  the  directors.  Mr.  Hatch,  plaintiffs'  solicitor,  said  that  the 
company  was  in  liquidation  and  that  the  liquidator  was  suing. 
Defendants  could  not  set  off  for  boots  and  shoes  supplied  to  anyone 
other  than  the  company  itself,  and  the  company  did  not  have  the 
boots  and  shoes.  Mr.  Wakelin,  calLd  for  the  defendants,  said  that 
the  company  owed  him  and  Mr.  Tibbs  considerable  sums  of  money  ; 
and  it  w  as  agreed  at  board  meetings  that  they  should  have  boots 
and  shoes  from  the  defendants,  and  that  those  items  should  ba 
treated  as  contra.  It  was  a  practice  for  all  four  directors  to  run 
contra  aooounts. — Judge  Lumley  Smith  said  that  the  liquidator 


was  no  party  to  the  contras.  He  was  bound  to  collect  the  debts 
of  the  company. — Mr.  Hatch  urged  that  the  contras  would  be 
vltr//  rircfi.  The  directors  could  not  take  goods  for  themselves  and 
ask  the  company  to  pay  the  accounts. — Judge  Lumley  Smith  :  One 
never  knows  what  is  vlfra  iv?r.s'  in  these  days. — Mr.  Wakelin  added 
that  the  directors  did  not  draw  their  full  salaries,  and  that  was 
why  they  had  the  arrangements  which  he  had  put  forward. — 
Judge  Lumley  Smith  :  Contra  means  something  that  this  electrical 
company  was  going  to  have.  The  company  was  not  going  to  wear 
boots  and  shoes  Mr.  McGregor  said  that  the  plaintiffs  had  been 
doing  electrical  work  for  them  for  20  years  in  fitting  up  one  boot 
and  shoe  shop  after  another.  The  contras  had  been  going  on  all 
the  time. — Judge  Lumley  Smith  said  that  judgment  must  be  given 
for  the  plaintiffs  for  £4  68.  2d.  beyond  the  amount  paid  into  Court 
and  costs.  Defendants  must  get  the  money  for  the  boots  and  shoes 
from  Wakelin  and  Tibbs. 

The  Paris  Telephone  System.— According  to  the  Times, 

a  number  of  improvements  have  lately  been  introduced  in  both  the 
urban  and  the  inter-urban  telephone  services  of  Paris.  As  regards 
the  urban  service,  the  Paris  telephone  system  comprises  about 
100,000  stations,  which  communicate  with  each  other  by  means  of 
1 1  exchanges.  The  annual  growth  in  the  number  of  subscribers, 
which  was  3,387  in  1910,  reached  5,648  last  year.  To  cope  with 
the  increass  in  the  traffic  two  new  exchanges  are  being  provided 
on  the  right  bank  of  the  river,  and  one  on  the  left  bank,  to  relieve 
existing  exchanges,  and  the  three  temporary  exchanges  which, 
after  the  fire  of  1908,  were  installed  in  the  Rue  Gutemberg,  have 
been  transferred  to  the  Hotel  Telephones.  For  the  inter-urban 
system  530  circuits  converge  on  Paris,  20  being  international,  263 
inter-urban,  and  247  suburban.  The  circuits  are  carried  to  the  new 
exchanges  in  the  Rue  des  Archives,  the  equipment  of  which  is  of 
the  most  modern  character. 

Canadian    Opportunities.— A    piano     manufacturing 

company  has  commenced  the  erection  of  a  factory  in  Nova  Scotia, 
and  will  require  time-recording  clocks,  motors,  generators,  boilers! 
and  fire  extinguishers. 

A  company  has  recently  been  formed  in  Quebec  Province  with  a 
capital  of  $1411,000  (about  £30,600),  to  carry  on  the  business  of 
electricians,  engineers,  machinists  and  manufacturers,  and  to 
acquire  and  exploit  water  power  for  the  purpose  of  generating 
electrical  energy.  The  names  of  the  companies,  &c.,  to  which  the 
foregoing  notices  relate  may  be  obtained  on  application  to  the 
Commercial  Intelligence  Branch  of  the  Board  of  Trade.  73  Basine- 
hall  Street,  London,  E.C. 


Copper. — The  bi-monthly  statistics  issued  by  Messrs. 
H.  R.  Merton  &  Co.  show  a  continued  falling-off  in  the  figure  for 
visible  supplies,  though  the  differences  from  month  to  month 
are  not  so  heavy  as  might  be  anticipated  in  a  period  of  brisk 
demand.  English  stocks,  on  August  15th,  were  18,131  tons, 
against  18,037  tons  on  July  31st,  thus  actually  registering  a  small 
increase.  French  stocks  had  dropped  268  tons.  European  stocks 
were  1,249  tons  less,  but,  for  the  whole  of  Europe,  including 
estimates,  this  figure  is  reduced  to  962  tons. 

Supplies  during  the  fortnight  ending  August  15th  from  North 
America  were  above  the  average,  from  Spain  and  Portugal  low, 
from  Chile  and  Australia  average.  Deliveries,  at  27,371,  bid  fair  to 
be  above  the  average.  American  stocks  increased  308  tons  during 
July,  the  figure  at  the  end  of  that  month  being  23,926  tons.  The 
world's  visible  supply,  including  Holland  and  Germany,  stood  at 
59,553  tons  on  July  31st,  having  lost  2,261  tons  during  the 
month. 

Electro-chemical  Industries  in  Norway.— H.M. Consul 

at  Christiania  (Mr.  E.  F.  Gray)  reports  that,  according  to  the  local 
Press,  an  association  of  the  chief  Norwegian  undertakings  and 
firms  connected  with  the  electro-chemical  and  electro- metallurgical 
industries  has  recently  been  formed  under  the  title  of  the  "  Norsk 
Forening  for  elektro-kemisk  og  elektro-metallurgisk  Industri." — 
Board  of  Trod e  Journal. 

Accidents.— On  the  15th  inst.  at  the  Rochester  Gas 
Works,  an  explosion,  followed  by  fire,  caused  considerable  damage 
to  the  works  and  serious  injury  to  Reginald  Jennings,  an  employe.  ■ 
The  retorts  are  fed  by  an  electrical  hopper,  and  while  the  operation 
was  in  progress  at  8  o'clock  a.m.,  an  electrical  wire  fused.  An 
explosion  among  the  coal  dust  followed,  and  this  set  fire  to  the 
coal  in  the  hopper.  Jennings  pmckily  tried  to  stop  further 
mischief  by  closing  the  hopper,  and  did  not  desist  till  he  had  been 
seriously  burned  about  the  face  and  hands.  He  was  removed  to 
the  local  hospital  in  an  unconscious  state. 

A  correspondent  writes:— "A  serious  accident  occurred  on  the 
newly-electrified  railway  between  Bury  and  Holcombe  Brook  on 
Wednesday,  August  20th.  One  of  the  cars  was  driven  up  on  a 
siding,  and  workmen  were  engaged  upon  it.  One  of  them 
named  John  Bennett,  of  the  tin-plate  works,  Newton  Heath, 
who  is  employed  on  the  contract,  got  on  to  the  top  of  the 
car  to  attend  to  the  bows  that  run  on  the  overhead  wires.  The 
ladder  on  which  he  was  standing  slipped,  and  to  save  himself  he 
grabbed  one  of  the  bows  of  the  car.  Unfortunatf'/  the  other  bow 
was  connected  with  the  wire,  and  he  received  an  electric  shock  of 
great  severity.     He  was  removed  to  Bury  Infirmary." 
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OUR    PERSONAL    COLUMN. 

The  EditvTt  invite  electrical  engineers,  whether  connected  with  tkti 
technical  or  the  commercial  aide  of  the  jrrvfetidon  and  industry, 
also  electric  tramv;ay  and  railway  officials,  to  keep  readers  of  the 
Elkctbical  Review  posted  as  to  tfieir  moremenls. 
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Central    Station    Officials.— Baii.ik   W.    15.    Smith, 

Convener  of  the  Glasf^ow  T.C.  Electricity  Department,  and  Mk.  W.  W. 
Lackie,  Chief  Engineer  of  the  Electricity  Department,  left  on 
Friday  evening^  last  week  from  Princes  Dock  per  sc.  Grampian  for 
America.  They  expect  to  arrive  at  Montreal  about  August  24th, 
whence  they  will  proceed  to  Toronto  to  view  the  electric  generatintr 
plant  at  Niagara  Falls.  They  will  examine  several  large  power 
stations  at  Chicago  and  thereafter  proceed  to  Pittuburg  where  Biilie 
Smith  will  attend  a  conference  on  smoke  abatement.  After  seeing 
the  works  of  the  G.E.C.  and  Westinghonse  Companies,  a  visit 
will  be  paid  to  New  York  to  inspect  the  large  power  stations 
there.     They  are  due  back  in  Glasgow  about  Ootober  5th. 

At  St.  Etheldreda's,  Ely  Place,  London,  on  August  14th,  the 
marriage  took  place  of  Mr.  J.  Waldkon  Bussey,  of  the  Great 
Eastern  Railway  electrical  engineer's  department,  and  Miss  Olga 
M.  Bishop,  second  daughter  of  the  late  R.  Bishop,  of  Yokohama. 

An  Australian  exchange  states  that  Me.  V.  Hutchinson,  formerly 
of  Hobart,  has  been  appointed  municipal  electrical  engineer  at 
Brunswick  (Vic). 

The  Ealing  B.C.  has  fixed  the  following  salaries  from  the  Ist 
prox.  :  Mk.  C.  B.  Heaviside  (shift  engineer),  50s  ;  Mr.  S.  F. 
Riddle  (shift  engineer)  45s.  to  47s.  6d.  ;  and  Mk.  P.  Anley  (in- 
stallation inspector),  50s.  The  Council  has,  on  the  recommenda- 
tion of  its  Electricity  Committee,  appointed  a  special  Committee  to 
c  insider  the  pajmeut  of  wages  during  illness. 

Mr.  G.  B.  Wheeler,  of  Southport  electricity  works,  has  been 
appointed  chief  assistant  engineer  at  the  Hamilton  electricity  works. 

Mr.  G.  G.  Deeley  has  been  appointed  senior  charge  engineer  at 
Southport  electricity  works,  and  Mr.  S.  Pendlebuky  as  assistant 
mains  superintendent  at  Southport. 

General. — Mr.  Eoisert  Ha:\imond  is,  we  understand, 
starting  for  South  Africa  on  the  30th  inst.,  by  the  R.M.S.  Edinburgh 
Castle. 

Indian  E)ir,lneering  says  that  SiR  C.  S.  WiLSON,  on  completion 
of  his  leave,  has  been  permitted  to  resign  his  post  of  Director- 
General  of  Posts  and  Telegraphs,  and  will  retire  from  the  service. 

Mr.  Hamylton  Rigg  has  severed  his  connection  as  sales 
engineer  with  the  Electrical  Power  Storage  Co.,  to  accept  a  similar 
post  with  Edison  Accumulators,  Ltd.,  of  49,  Old  Bond  Street.  His 
private  address  will  be  at  Manchester  as  hitherto. 

The  Daily  Telegraph  states  that  Sir  Alexander  King,  Secre- 
tary to  the  Post  Office,  has  appointed  Mr.  T.  R.  Gardiner  to  be 
his  private  secretary  in  place  of  Mr.  C.  L.  K.  Peel,  promoted. 

On  the  18th  inst.  at  St.  Paul's  Church,  Rock  Ferry,  Cheshire, 
Mr.  H.  Eaton,  of  the  electrical  department,  Anchor  Thread  Mills, 
Paisley,  and  youngest  son  of  Captain  Eaton,  was  married  to  Miss 
Olive  Blanche  Forrester,  youngest  daughter  of  Mr.  Richard 
Forrester,  of  Birkenhead. 

We  learn  that  Mr.  W.  Young,  late  London  manager  of  the  Sun- 
beam Lamp  Co.,  has  just  relinquished  his  office  with  the  G.E.C, 
which  he  joined  some  14  months  ago,  to  take  up  the  representation 
in  London  of  the  Cryselco  Co.,  of  Bedford.  Mr.  Young  has  had  a 
long  and  varied  experience  of  the  lamp  business,  his  connection  on 
the  commercial  side  of  the  industry  dating  back  to  the  early  days 
of  carbon  lamp  making  by  the  Edison  &  Swan  Co.,  with  whom  he 
spent  a  number  of  years  in  responsible  capacities.  His  friends,  who 
number  many  in  the  lamp  world,  will  join  us  in  wishing  him  every 
success.  His  business  address  will  be  care  of  Cryselco.  Bedford, 
and  his  private  address,  14,  Leander  Road,  Thornton  Heath. 

Messrs.  Fkrranti,  Ltd.,  announce  that  Mr.  H.  Greaves  has 
been  appointed  to  the  position  of  buyer — Mr.  J.  Rjbinson  being 
unfortunately  compelled  to  resign  on  account  of  ill- health.  Sup- 
pliers are  asked  to  send  on  to  Hollinwood  copies  of  their  latest 
catalogues. 

The  Daily  Telegraph  states  that  Sir  Alfred  Hopkinson,  K.C, 
lately  Vice-Chancellor  of  the  University  of  Manchester,  is  pro- 
ceeding to  India  in  October  to  adviee  the  Senate  of  the  University 
of  Bombay  in  regard  to  questions  of  administration  and  organisa- 
tion, and  to  inspect  the  working  of  the  affiliated  colleges. 

Obituary.— Mr.  A.  D.  Williams. — The  death  has  taken 

place,  after  a  long  illness,  of  Mr.  Arthur  Doughton  Williams,  who 
was  associated  in  business  with  his  father,  Mr.  Thos.  Williams, 
electrical  and  general  engineer,  Aberystwyth.  Deceased,  who  wss 
only  28  years  of  age,  had  carried  out  some  important  electrical 
work  in  the  district,  including  the  equipment,  of  the  Lisburne 
Mines. 

Mr.  W.  Thom. — We  regret  to  record  the  death  of  Mr.  W'.  Thorn, 
head  of  Messrs.  Yates  &;  Thom,  of  Blackburn,  which  occurred  on 
August  13th,  at  the  age  of  72  years.  Mr.  Thom  retired  from  the 
business,  retaining  his  interest,  several  years  ago. 


NEW    COMPANIES    REGISTERED. 


(with  one  dhare  each)  are:-  O.  R.  Tbonfleld,  147,  Qtie«n  Victoria  Bliect,  E.C. 

fen(.'ir<;^r;  M.  A.  ■  -    •  ■-  -         -    •. ' ■   -^  -"     frugiot^T.    PrtTal* 

'f.irii  riny.    Tht  .  ■.»"  f  more  than 

five,    ihe  ni»t  a;^ -..    rc-'.rd  and  O.  A. 

Mower,    begitiered  office,  117,  (joeen  Victoria  bireei,  K  C. 


British  Kiiilnayand  Tramway  I 

Ltd.  il:i-),iM).—'i  hip  c   rnpany  wm  rc-fji":'*:'-  '' 
£IS,lOOin  £i  HbareB.  to  ac'iuire  fateot 
improvements  lelatini;  to  tromwuy  and 
mcnt  witli  H.  Ciudgir.Kl'-  T.  W» 

bbarc  eatli)  are:— H.  Cr  .  ,  Alcester 

chant;  F.  W.  Alabaster,  ii.u  ...  .  .nejr  Hoad,  L..l„..., 
crnipany.  The  number  of  direct'.,!*  in  ri',1  to  be  1* 
seven  ;  tbe  first  are  F.  N.  Layman,  K.  I'.ar.dle,  K. 
ington;  qualiflcatior,  lOOtbareB.    Rcgifcteted  ofBce, 


<    Itall  Co., 

.:  «  cai,ital  of 

■  >,  oiiu  ^.VAol  i:«i:i,  (or 

and  to  adopt  an  a<ree- 

»  labacnbcra  («:tb  on* 

.x'l  Ucatb,  metal  mer- 

>,,«m,  mercbaau    PiivaM 

a*  I  ban  two  or  more  tbaa 

Granibkm  and  H.  Crodg- 

38.  Victon*  Btraet,  8.W. 


Mitchclitf  Lightini?  Co.,  Ltd.  (l  -Thi*  company  vm 

regibteifcd  on  Auguht  luh,  witb  a  capital  o(   -  -   '••  'har-* '50.100  6  per 

cent.  cum.  participatirig  preferred),  to  aiqbire  ai.  <  '-o  ib« 

prcduciion,  treatment,  htorage,  applicaiicn.  ditir  -    petrol 

and   electricity,   ard   to   adopt  an   agreement   v.a..   ■  iob- 

BcriberR   (witb   one   8bare   each)   are;— W.  O.  Joces,  -  '^ry 

Lane,     /.C,  solicitor;  C.   Boyle.  7C,  Bision  Road,  Hlii -,   "Aim 

Grace  M.  Maund,  Maytborn.  Chaplin  Road,  Wembley;  W.  J.  k^ifj.li, 
Masbro'  Rnad,  West  Kenbington,  secretary;  Bessie  J.  Hotiking,  8,  Loaiae 
Road,  Stratford,  E.,  clerk;  Maiy  L.  Tristram,  62,  Btanh;  pf  Gaidena,  N'., 
clerk  ;  A.  C.  Rivers,  51,  Murchison  Read,  L* yton,  h.E.,  clerk.  Minimum  caata 
subscription,  i:i4,OrO.  Tbe  nomber  of  directors  to  be  not  leu  than  four  or 
more  than  10  ;  tbe  first  are  T.  D.  Btubba,  B.  B.  barderg.A  W.  Heron-Maxwell, 
C.  Hugh  Purvis,  8.  L.  ElphinetoneOlifT  and  J.  W.  M.  Purvis;  'jnalifJcation, 
£105;  remuneration,  two  guineas  each  pel  meeting  attended.  Regiatered 
ofHce,  161,  Piccadilly,  W. 

Reineke's     Wireless    Telephones,    Ltd.     (130  667).— This 

company  was  registered  on  August  14ih,  witb  a  capital  of  je25,0OO  in  22,1X10 
preference  Ehares  of  i'l  each  and  60,0i-0  ordinary  ebares  of  Is.  each,  to  acqui  e 
from  L.  W.  Holmes,  of  48,  Great  Russell  btreet,  W.C,  the  benefit  cf  an  agre«- 
ment  between  Josef  H.  Keineke,  of  the  first  part,  tbe  Btudien  Oesellschaf:  of 
the  eeccnd  part,  Geo.  A.  Kubler  of  tbe  third  pan,  and  the  said  L.  W.  Holme*, 
of  the  fourth  part,  and  the  full  rights  and  interest  of  tbe  inventor  in  tbe 
process  or  system  of  wireless  telephony  for  mices  invented  by  tbe  said  J.  H. 
Reineke.  The  subscribers  (with  500  preference  shares  each)are  ;— L.  W.  Holme*, 
M.I.E.E.,  48,  Great  Russell  Street,  W.C,  electrical  engineer ;  G.  MacElwee. 
62-7,  Norfolk  House,  Norfolk  Street,  W.C,  gentleman;  E.  D^nbolm  Toang. 
15,  Rutland  Street,  Edinburgh,  W.8.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  three  or  more  than  ten  ;  the  first  are  Sir  Archer 
Croft.  Bt.,  L.  W.  Holmes,  Ml  E  E  .  G.  MacElwee,  E.  Decbjlme  Young,  W.8., 
and  Gordon  8.  Goldie;  qualification  £500  preference  sharts  ;  remuneration 
±'1.tO  each  per  annum  (£50  extra  for  the  chairman)  ind  a  percenuge  of  the 
prcflt3.    Registered  office,  Noifolk  Houie,  Norfolk  Birett,  W.C. 

Davy  Lamp  Igniter  Co.,  Ltd.  (l.SO,633).— This  company  was 
registered  on  August  13th,  with  a  capital  of  £0.000  in  £1  shares  i5C0  preference, 
l.CCO  ordi'  ary  and  4C0  founders'),  to  acquire  any  invention  relating  to  machines 
or  apparatus  for  the  ignition  of  safely  or  other  lamps,  to  carry  on  tbe  busineaa 
of  manufacturers  and  repairers  of,  agents  for  aud  dealers  in,  electric  igniten, 
lighters  or  relighters  adapttd  for  use  with  safety  or  oiher  lamps,  electrical 
engineers  and  contractors,  Ac,  and  to  adopt  an  ag.-eement  with  A.  Pax  ton. 
The  subscribers  (with  one  share  each)  are  :— A.  Paxton,  5,  Welfa  Street, 
Roath,  Cardiff,  electrical  engineer;  H.  W.  C.  Hinchley, 348  Whitchurch  Road, 
Cardifl,  commercial  traveller.  Private  conpany.  Tbe  numl>er  of  directors 
is  not  to  be  kss  than  three  or  more  than  five  ;  the  first  are  not  named  :  qualifi- 
cation, £100  shares.  Solicitor,. \V.  Jones,  Swansea.  Registered  office,  Tynycoed 
Place,  Cardifl. 


OrFICIAL    RETURNS    OP    ELECTRICAL 
COMPANIES. 


Igranic  Electric  Co.,  Ltd.  (l  30,660).— This  company  was  regis- 
tered on  August  14ih,  with  a  capital  of  £35,0(0  in  £1  shares,  to  carry  on  the 
butinesB  of  electrical  engineers,  manufactuiers  of  electrical  apparatus,  ic,  to 
acquire  established  busineEtes  manufacturing  or  dealing  in  electric  control 
gear,  includitg  the  business  recently  carried  on  by  the  Adsms  Manufactuiing 
Co,,  Ltd.i  ae  manufaotureis  of  "  Igiauio  "  electric  atiiuatuB,  &o,  a  be  gukKCiiteia 


Priestman  Brothers,  Ltd. — Mortgrape  or  chnr^e  dated  March 

19th,  liKll,  created  to  secure  £42,500  "  A  "  and  £11,500  "  B  "  debenture  stock, 
has  been  cancelled  pursuant  to  the  Scheme  of  Arrangement  which  was  sanc- 
tioned by  the  High  Court  on  July  Ist,  1913,  and  has  been  notified.  PariictJars  of 
£21,2£0  debenture  stcck,  created  August  Sth,  1913,  pursuant  to  a  Scheme  of 
Arrangement  and  secured  by  trust  deed  of  even  date,  also  filed, pursuant  to 
Hoc.  93  (3)  of  tbe  Companies'  (Consolidation)  Act,  1908;  the  whole  amount 
being  now  issued.  Property  charged:  The  cottpary's  property,  present  atd 
futu.e,  including  uncalled  capital  and  engineering  works,  lar.ds,  buildirgs  and 
premises  in  Williamson  Street,  Thomas  Street,  and  James  Street,  Hull,  with 
machinery,  &c.,  thereon,  and  land  with  warehouse  thereon  in  Williamson 
Street  Trustees  :  Sir  James  Reckilt,  Bart.,  Swanland  Manor,  Yorks. ;  and 
A.  T.  Watson,  Sheffield. 

Bristol  Tramways  and  Carriage  Co.,  Ltd.  —  Acknow:?dir- 

ment  of  indebtedness  dated  July  24tb,  1913  (supplemental  to  trust  deed  dattd 
Jaunary  24th,  1908),  to  secure  £125,100  deb.  stock,  rarking  i>ari  p.n-«u  with 
£260,C00  like  stock  issued  under  principal  deed,  charged  on  all  the  company*! 
property,  subject  to  original  deed.  Holders:  bir  George  White,  Bart., 
Uolham  House,  Bristol;  and  8.  White,  Dorset  House,  Clifton,  Bristol. 

British    Westinghonse    Engineers'    Club,   Ltd.— A    memo. 

randum  of  fatisfaction  in  full  on  July  14ihi  1913,  '.f  deb.  dated  June  17th,  19CS, 
securing  £675,  baa  been  filed. 

3Iarbro,  Ltd.  (105.6110.— Particulars  of  f2.=;0  second  debentores, 
created  July  10th,  1913;  filed  pursuant  to  Sec.  93  \3)  ol  the  iJompanies' iCon- 
soUd%tion)  Act,  1908,  the  amount  of  the  present  issue  being  £150.  Property 
charged :  The  company's  undertaking  and  property,  present  and  future, 
including  uncalled  capital.    No  trustees.  ,      .,  ,.^   .       „. 

i  eturn  dated  July  30ih,  1913  ^filed  August  bth).  Capital,  £2,000  in  £1 
shares  (1,500  pref.  and  500  ord.) ;  762  pref.  and  SCO  ord.  shares  taken  up;  £1 
per  share  called  l-j  on  5(2  pref.  ;  £500  paid,  leaving  £2  in  arrears  ;  £750  con- 
sidered as  paid  on  250  pret.  and  500  ord.    Mortgages  and  charges  :  £l,0CO. 

Llanelly  Motor  and   Electrical   Engineering  Co.,  Ltd.— 

Mori  gage  on  land  with  garage,  shops  and  ct1i.es  thereon  in  Llanelly,  c'attd 
July  30th,  1913,  to  secure  all  moneys  due,  or  to  become  due,  from  the  company 
to  National  Provincial  Bank  of  England,  Ltd.,  15,  Bishopsgate,  K.C. 

Foster  Engineering  Co.,  Ltd.— Tarticulars  of  f9,o00  second 

debs  created  July  ;i0th,  1913.  filed  pursuant  to  Sec.  93  (3)  of  the  Compame*' 
(Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being  £b.4*4. 
Property  charged  :  The  camgjvny's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.    No  trustees. 

Len,  Son  &  Co.,  Ltd.— Mortgage  on  certain  freehold  land  in 
Btaffora,  dated  July  22nd,  1913,  to  secure  all  moneys  due,  or  to  become  due, 
from  the!  company  to  London  tity  and  Midland  Bank,  Ltd.,  6,  Threadneedle 
Street,  E.C. 

Midland   Electric   Corporation   for   Power  Distribution. 

Ltd.— A  memoiandum  of  satisfaction  in  full  on  Jaly  lllh,  1913,  of  charge  datad 
July  a£th,  1S03,  securing  £250,0C0,  has  been  filed. 
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CITY    NOTES. 


Manaos  Traiinvajs  and  Li$!;ht  Co.,  Ltd. 

The  fourth  ordinary  greneral  meeting  of  the  shareholders  of  the 
above  company  was  held  on  Augrust  14th,  at  the  oflSces,  9,  Cloak 
Lane,  E.G.,  Mr.  G.  M.  Booth  presiding. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
page  227),  the  Chairman,  after  referring   to   the  resi^jnation  of 
Mr.   J.  Mitchell   from   the   chairmanship,  said  that   they    had   to 
report  that  the  expectations,  entertained  a  year  ago,  that  the  State 
of   Amazonas  would   liquidate  its  debt   to   the  company  for  the 
publiclighting  of  the  City  of  Manaoe,  had  unfortunately  not  been 
realised.     No  payment  whatever  had  been  made  by   the   State  on 
this  account  during  the  year,  and  the  total  debt  for  public  lighting 
on  April  30th,  I'.US,  amounted  to  £23,676.     Every  endeavour  had 
been   made   to   obtain   some  payment   on  account,    but  the  State 
Treasujy  was  denuded,   and   claimed  that  its  revenues,  dependent 
entirely  upon  the  export  tax  levied   upon  rubber,  had  decreased  to 
such  an  extent  that  for  the  present   at   any  rate  they   could  not 
meet     their     liabilities.      The     directors     felt     strongly     about 
this    matter,    and     considered    that    it    was     particularly     hard 
on      the       company,     in      view      of       the      fact      that      they 
on      their     part      had       carried      out      loyally      every      single 
obligation    of    their    State    contract.      They   continued    to   exert 
pressure  on  the  Treasury.     The  position  in  the  State  Treasury  arose 
from  the  fact  that  the  Government  of   Amaz)nas   collected,   and 
this  was  practically  its  sole  revenue,  about  20  percent,  ad  ralorciii. 
on  an  article  which  has   been  steadily  falling  in  value.     It  was 
common  knowledge  that  the  price  of  rubber  had  fallen  more  than 
50  per  c?nt.,  and  the  present  price  of  Para  iiae  rubber  in  London, 
vis..,  3s.   lOd.  per  pound,  was  lower  with  one  exception,  viz.,  the 
period  between  October,   1907,  and  March,   1908,  of  the  American 
financial  crisis,  than  had  been  seen  for  a  generation.     He  did  not 
think  that  it  was  so  low  that  trading  conditions  could  not  adjust 
themselves  to  it,  but  after  a  period  of  great  extravagance  and  undue 
prosperity  time  was  needed  for  adjustment  to   harder  conditions, 
and  the  period  of  this  adjustment  was  bound  to  be  one  of  restricted 
trading.     In  tropical  countries  the  facilities  offered  by  tramway  and 
electric  lighting  services  were  so  necessary  to  comfort,  that  the 
population  would  continue  to  enjoy  them  at  the  expense  of  other 
economies,  and  while  at  the  present  juncture  they  could  not  look 
for  much  expansion  in  their  revenues,  he  did  not  apprehend  any 
serious  contraction,    and   he  believed   the    Amazon   Valley  would 
ultimately  benefit  from  bping  compelled,  by  these  diflScult  times,  to 
adopt  practices  of  economy  and    more   businesslike   methods   and 
principles  of  conducting  its  great  rubber  industry.     Turning  to  the 
accounts    during    the   year   under    review,    the  tramway  receipts 
amounted  to   £106,148,  as  against  £109  718  for  the  previous  year, 
a  decrease  of  £.H,.570  ;  the  lighting  receipts  amounted  to  £44,148,  as 
against  £35, (102,   an   increase   of    £8,546  ;  the   total  gross  income 
increasing   Irom    £147,290    to    £151,741.       The    total   operating 
expenses  had   decreased   from  £112,684    to   £101,942  (the  ratio  of 
operating  expenses  to  gross  receipts  had  fallen  from  76'  per  cent. 
to    672    per   cent.)    and    their    net    surplus   had    increased  from 
£16,318      to      £28,107,      an     increase      of     over     72     per     cent. 
Capital  expenditure  during  the  year  amounted  to  £21,509.     This 
expenditure  was  mainly  due  to  extension  of  track  work  necessary 
under  the  terms  of  the  concession,  and  the  additions,  when  com- 
pleted, would  improve  operating  conditions.     They  had  also  paid 
for  the  four  large  cars  mentioned  in  last  year's  report.     Additional 
expenditure  on  capital  account  had  also  been  required  to  meet  the 
demands   of  new   consumers    in  the  private  lighting  department, 
the  number  of  lamps  for  private  lighting  having  been  increased  by 
nearly    26   per   cent.     Coming    to    vhe   recommendations   for   the 
appropriation  account,  it  would  be  seen  that  they  proposed   to  set 
aside  £16,000  to  various  reserves.     They  recommended  that  £10,000 
of  this  total  should  be  transferred  to  the  contingencies  and  accident 
reserve  account.     In  the  course  of  the  year  they  had  hid  to  write 
off  from  this  account  £4,274  to  meet  a  payment  against  an  old 
accident  claim.     The  amount  appeared  large,  but  it  was  much  less 
than  that  originally  claimed,  and  while  there  were  one  or  two  old 
claims  still  outstanding,  they  trusted  that  no  heavy  damages  would 
result,  no  serious  accidents  having  occurred  during  the  last  three 
years.     Deducting  this  amount,  and  adding  the  £lo,000  mentioned 
before,  raised  the  sum  to  the  credit  of  this  account  to  £1.'),725. 
They  proposed  to  credit  renewals  reserve  with  £6  000,  making  a 
total  to  the  credit  of   this  account  of  £21,000.     Out  of  the  final 
balance  of  £  1 5,435  they  recommended  the  payment  of  a  dividend 
of  4  per  cent.,   absorbing  £12,000,  the   balance  of    .t 3,435  to  be 
carried  forward.     The  property  had  been  maintained  in  excellent 
condition,  and  they  were  fortunate   in  being  able   to  retain  the 
services  of  Mr.  Kirk,  their  manager  in  Manaos,  who,  supported  by 
an   effective   staff,   was   doing  everything   possible    to   make  the 
undertaking  successful. 

Mr.  W.  C.  Burton  seconded  the  motion. 

Replying  to  questions,  the  Chairman  said  he  believed  that  the 
reduction  in  the  tramway  receipts  was  due  to  the  fact  that  the 
whole  Amazon  valley  had  been  depressed,  that  fewer  people  had 
gone  to  Manaos.  Speaking  generally,  there  had  been  a  steady 
increase  in  the  tramway  receipts  all  over  Brazil,  due  to  the  fact 
that  the  country  was  getting  more  highly  civilised,  and  ladies 
could  now  go  about  and  do  their  shopping  by  themselves.  Their 
own  accounts  were  really  better  than  the  4  per  cent,  dividend,  but 
they  wished  to  be  well  prepared  for  any  eventualities  that  might 
occur  in  the  next  two  or  three  years.  So  far  they  were  ahead  in 
their  receipts,  as  compared  with  this  time  last  year,  but  if  they 
had   as    good   a  year    as    last,  he  would    be  satisfied.       He   was 


afraid  there  was  not  much  chance  of  reducing  the  operating 
expenses  further,  as  the  country  was  a  very  expensive  one  to  work 
in.  They  were  still  supplying  the  city  with  light,  as,  indeed,  they 
were  bound  to  under  their  contract,  and  he  need  hardly  say  that  the 
directors  were  giving  close  and  anxious  attention  to  the  debt  which 
the  Government  owed  them.     The  report  was  adopted. 


Marconi's  Wireless  Telegraph  Co.,  Ltd. 

The  directors  state  in  presenting  their  report  for  the  year  ending 
December  31st,  1912,  that  as  it  was  not  found  possible  to  complete 
the  audit  until  comparatively  recently,  they  deferred  the  sub- 
mission of  their  report,  they  having  entered  into  a  new  contract 
with  the  Postmaster-General  and  considered  it  desirable  to  await  its 
ratification  by  Parliament. 

In  the  report  for  the  year  1911,  it  was  stated  that  the  share 
premium  account  would  be  increased  in  the  next  balance-sheet  to 
the  sum  of  £256,630.  The  balance-sheet  now  presented  shows  this 
this  figure  standing  at  £255,707,  the  exppnses  in  connection  with 
the  issue  (£923)  having  been  debited.  During  1912  the  bus-iness 
continued  to  make  satisfactory  progress,  the  gross  profit  having 
amounted  to  £537,243  as  compared  with  £214,407  for  1911,  and  a 
net  profit  is  carried  to  the  balance-sheet  of  £413,295,  as  compared 
with  £141,717  for  1911.  A  part  of  the  above  profit  having  been 
derived  from  the  realisation  of  shares,  the  directors  deem  it  prudent" 
to  take  this  opportunity  of  creating  a  reserve  account  and  have 
appropriated  £100,000  for  this  purpose.  The  directors  recommend 
the  payment  of  a  final  dividend  for  the  year  1912  of  10  per 
cent,  on  both  classes  of  shares.  Summarised,  the  proposed  appro- 
priation of  the  available  balance  is  as  follows  : — 

Preference  Shares — Dividend  of  17  per  cent,  for  year 
ended  December  31st.  1912,  of  which  7  per  cent, 
was  paid  on  August  1st,  1912       ...         ...         ...      £42,500 

Ordinary  Shares — Dividend  of  20  per  cent,  for  year 
ended  December  31st,  1912,  of  which  10  per  cent, 
was  paid  on  August  1st,  1912,  on  the  amounts 
paid  upon  July  8th,  1912...         149,921 

General  reserve  account  ...         ...         100,000 


Balance  carried  forward  to  next  account 


146,7i6 


£439,147 


The  directors  propose  to  declare  at  the  general  meeting,  which  is 
to  be  held  to-day  at  the  Hotel  Metropole,  a  dividend  at  the  rate  of 
7  per  cent,  for  the  year  1913  on  the  preference  shares. 

In  the  balance-sheet,  patents  and  shares  in  associattd  companies 
are  again  taken  into  account  at  their  cost  price,  with  the  exception 
of  the  Spanish  shares  and  a  portion  of  the  American  shares,  which 
figure  at  their  par  value.  The  directors  desire  to  draw  the  atten- 
tion of  shareholders  to  these  words,  for  notwithstanding  that  the 
sirae  statement  was  made  in  the  directora'  report  for  the  year  1911, 
misunderstanding  arose  in  the  minds  of  some  in  consequence  of  its 
having  been  stated  by  some  that  the  profits  appearing  in  the 
balance-sheet  had  been  arrived  at  by  means  of  writing  up  the 
shares  held  in  associated  companies.  In  order  that  there  shall  not 
be  any  misunderstanding  of  this  nature  in  the  future  the  directors 
desire  to  make  it  clear  that  whenever  shares  are  acquired  by  the 
company  they  figure  in  the  margin  of  the  bilance-sheet  at  their  par 
value,  and  no  matter  what  that  total  may  represent  they  are  taken 
into  account  in  the  balance-sheet  only  at  their  actual  cost  price  to 
the  company.  To  this  figure  is  added  the  cost  of  patent  renewals, 
patent  applications,  and  any  sum  which  may  be  paid  in  acquiring 
or  protecting  patents.  Thus  in  the  balance-sheet  now  submitted 
the  £856,119  represents  the  cost  to  the  company  of  the  whole  of  its 
patents  and  shares  in  associated  companies,  the  latter  being  repre- 
sented in  the  margin  at  their  par  value  of  a  total  of  £1,691,584. 
Whenever  the  company  sells  any  portion  of  its  share  holding  the 
share  and  patent  account  is  credited  with  the  average  or  actual 
cost  price  of  the  shares,  including  a  proportion  of  the  cost  of 
patents  as  stated  above. 

The  total  cost  of  shares  and  patents  shows  an  increase  over  the 
figures  of  the  preceding  year  of  £347,.596.  This  is  accounted  for 
largely  by  the  addition  of  shares  in  the  American  Co.  which  were 
acquired  at  par. 

The  total  par  value  of  shares  shows  a  decrease  as  compared  with 
the  precedi-,g  year  of  £480,140.  This  arises  principally  in  conse- 
quence of  the  re-adjustment  of  the  capital  of  the  Argentine  Co. 
The  Argentine  directors  considered  that  the  capital  of  the  company 
which  was  formed  in  1906  with  a  capital  of  $6,750,000,  of  which 
$6,000,000  was  in  "A"  shares  of  S.">  each,  and  45750,000  in  "  B  " 
shares  of  $5  each,  was  excessive,  and  this  company  has  consented 
to  the  cancellation  of  200,000  "  A  "  shares,  of  which  this  company's 
proportion  was  15.5,898,  and  that  one  new  "  AA  "  share  should  be 
exchanged  for  four  shares  of  the  original  capital.  It  has  also  been 
agreed  that  the  "  B  "  shares,  of  which  this  company  holds  7{',250 
of  a  total  of  150,0C0,  and  which  rank  preferentially  as  regards 
capital,  shall  receive  a  preferential  dividend  of  5  per  cent.,  and  an 
increased  proportion  of  any  remaining  profits. 

By  these  arrangements  this  company's  holding  in  the  Argentine 
Co.  shows  a  nominal  decrease  in  the  par  valua  of  its  "  AA  "  shares 
of  £676,781.  and  an  increase  in  the  value  of  its  ''  KB"  shares  of 
£5,325,  paid  in  respect  of  calls  on  these  shares.  This  company's 
interest  in  the  Argentine  Co.  is,  therefore,  practically  unchanged  ;  the 
alteration  affects  the  number  of  shares  and  their  nominal  value  only. 

With  the  development  of  the  wireless  industry  throughout  the 
worli.  the  bnsines'S  of  the  associa.ed  compauits  in  which  this 
om^tany  is  interested  is  extending  considerably. 
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Belgian  company  (Cornpagnie  de  TeloRraphle  sang  Pil).— Tho  basineiH  of  thia 
company  han  nontinued  to  increase  and  hIiow  very  satiBfactory  profltR.  It  haM 
recently  been  reorganiRed,  and  its  capital  iacicased  to  i;'JO,0O0,  of  which  this 
company  hnlds  one-thiiU. 

French  company  (Compagnie  Franca'HC  Maritime  et  Coloniale  de  Tele- 
graphs  Bans  Pil). — This  company  has  declared  a  dividend  for  the  year  1'J12  of 
10  per  ceDt.  on  the  ordinary  shareu  and  31'25  fr.  per  uharo  on  the  foundem' 
Bhares. 

Marconi  International  Marine  Communication  Co,  Ltd.— The  business  of 
this  company  during  the  year  l'J12  showed  an  increase  of  over  fiO  per  cent  in 
its  receipts,  and  a  dividend  of  lU  per  cent,  was  declared,  an  increase  of  'J  per 
cent,  over  that  of  the  preceding  year.  The  company's  business  continues  to 
develop  in  a  very  satisfactory  manner. 

German  t'impany  (Deutsche  Betrlebsgfsellscbaft  fur  Drahtlcse  Telegraphie 
mb.H.)  (Debeg.).— This  cotnpany  has  paid  a  dividend  cf  8  per  cent,  for  the  year 
ending  September  30ih,  1912. 

Russian  Company  (8oci('»('i  Russe  de  T/l/'graphes  et  T/^'^phones  sans  Fil). — 
This  company  lias  declared  a  dividend  for  tQe  past  year  at  the  rate  of  6  per 
cent.  Its  business  continues  to  show  very  satisfactory  development,  and 
the  business  in  hand  this  year  represent  j  a  very  substantial  increase  over  that 
of  the  i>reoediDg  year. 

Marconi  Wirrlp.s.t  Telcffrapk  Co.,  cf  Canada,  Ltd. — Under  their 
contracts  with  the  Canadian  Government  for  the  operation  of  wire- 
less telegrraph  stations  on  the  Great  Lake?,  four  stations  have  been 
established  and  placed  in  operation  duringr  the  past  year.  One 
station  is  at  present  being:  enlarged  and  three  oth^ir  stations  are  to 
be  built  during:  the  current  year.  The  negotiations  with  the  New- 
foundland Government  were  brought  to  a  satisfactory  termination 
in  December  by  the  completion  of  a  contract  which  will 
continue  the  company's  exclusive  rigihts  in  Newfound- 
land until  the  year  r.)26.  Under  agfreements  with  the 
Canadian  and  Newfoundland  (rovernments,  the  company 
'operates  ?>2  stations  in  Eastern  Canada  and  Newfoundland  and  five 
stations  on  the  Great  Lakes.  The  company  also  carries  on  a  public 
telegraph  service  on  44  steamers.  The  Canadian  Government 
has  passed  a  law  making  wireless  equipment  of  passenger 
vessels  compulsory,  which  will  necessarily  result  in  further 
business  for  the  company.  The  company  has  now  in  hand 
for  the  Department  of  Railways  the  construction  of  two  high- 
power  stations  at  Hudson  Bay  and  Le  Pas,  Manitoba,  in  connection 
with  the  construction  of  the  new  Hudson  Bay  Railroad  by  the 
Canadian  Government.  Under  their  agreements  with  the  Canadian 
and  Newfoundland  Governments  the  Canadian  company's  subsidies 
from  these  Governments  now  exceed  -SloO.COO  per  annum. 

Spanish  Company  (^Co III pama  Nac'ionnl  de  Teleiji-afia  .sin  Ililos  — 
Seven  of  the  first  group  of  stations  in  Spain  and  the  Canary  Islands 
are  in  operation.  The  construction  of  the  stations  of  the  second 
group  has  been  commenced,  the  first  of  which  has  been  completed 
and  opened  to  servic  e.  During  the  breakdown  of  the  cable  between 
the  Canary  Islands  and  Spain  the  telegraph  service  was  satis- 
factorily conducted  by  the  Marconi  stations.  Arrangements  are 
being  made  for  this  service  to  be  opened  permanently  in  the  course 
of  the  next  few  weeks.  Negotiations  are  pending  for  wireless  tele- 
graph services  to  be  opened  with  this  country  and  with  Italy.  The 
company  has  obtained  orders  from  the  Spanish  Government  for 
military  stations,  and  also  secured  the  whole  of  the  orders  placed  by 
the  Minister  of  Marine  during  the  last  year  for  the  equipment  of 
ships  of  the  Spanish  Navy. 

Argentine  Company  (Cia  Marconi  de  Telegrafia  sin  Hilos  del  Rio  de  la 
Plata). — Besides  the  change  in  the  capital  of  the  company,  to  which  reference 
has  already  been  made,  there  has  been  an  alteration  in  the  directorate  and 
management.  Upon  the  occasion  of  the  visit  of  the  company's  representative 
to  Buenos  Ayres  last  year  it  was  found  that  the  Government  concession 
for  the  erection  of  a  high-power  sta'ion  for  external  telegrajh  service 
was  not  in  a  satisfactory  foim.  Subsequent  negotiations,  however,  resulted 
in  a  new  arrangement  being  entereii  into  with  the  Government  and  the  con- 
struction of  a  high-power  station  has  now  been  commenced.  A  similar 
station  will  be  erected  in  this  country,  and  when  completed  a  direct  wireless 
telegraph  service  between  the  Argentine  and  Europe  will  be  opened. 

Marconi  Wireless  Telegrdph  Co.,  of  America. — This  company  has 
declared  a  dividend  of  2  per  cent,  for  the  year  ending  January 
31st,  1913,  a  satisfactory  result  having  regard  to  the  fact  that  the 
contract  with  the  United  Wireless  Telegraph  Co.  did  not  come  into 
force  until  the  month  of  July  of  last  year,  and  called  for  consider- 
able negotiation  with  shipowners  and  others  to  bring  about  more 
satisfactory  terms  upon  which  the  work  was  in  future  to  be  con- 
ducted. The  full  benefit  of  these  improved  working  conditions 
was  therefore  only  enjoyed  for  a  comparatively  short  period  of  the 
year.  It  will  also  be  borne  in  mind  that  the  increase  of  capital  to 
the  extent  of  £1,400,000  was  for  the  purpose  of  providing  a  network 
of  long-distance  telegraph  stations  and  the  creation  of  telegraph 
services.  Time  is  necessarily  rnjuired  to  construct  these  stations, 
but  this  work  has  praceeded  with  all  possible  expedition.  lb  is 
contemplated  that  before  the  end  of  this  year  a  rapid  and  reliable 
telegraph  service  will  be  opened  between  this  country  and  New 
York.  Arrangements  will  be  made  to  open  collecting  stations  in 
the  City  of  London  and  in  each  of  the  principal  towns  in  England 
and  Scotland.  Similar  arrangements  have  been  made  in  the  Unittd 
States.  It  is  expected  that  a  substantial  revenue  will  accrue  from 
this  source.  Stations  are  in  course  of  construction  at  San  Francisco 
and  the  Hawaiian  Islands,  which  are  approaching  completion.  It 
is  hoped  that  before  the  end  of  the  year  we  shall  see  a  wireless 
telegraph  service  in  operation  between  the  United  States  and  Japan, 
which  will  then  be  extended  to  the  Philippine  Islands  and  China. 

The  contract,  with  the  Norwegian  Government  having  been 
ratified  by  the  Norwegian  Storthing,  a  further  trans-Atlantic 
station  will  be  erected  immediately  to  conduct  a  telegraph  service 
direct  with  the  North  of  Europe.  Under  the  terms  of  the  agree- 
ment the  Norwegian  Government  will  send  all  telegrams  handed  in 
at  the  telegraph  offices  for  the  United  States  by  wireless  unless 
Boecially  routed  otherwise  by  the  sender.  The  company  and  the 
Norwegian  Government  will  pool  the  receipts  of  their  respective 
fltations,  which  should  add  a  substantial  source  Of  revenue  to  the 
American  company. 

Important  negotiations  are  in   progress  with   South   American 


Statef,  which  ohould  result  in  the  confetrnction  cf  additional 
HtatiotiH  in  the  I  nited  Statew  in  the  early  future  and  open  op  direct 
wireless  telegraph  nervii^  l^tween  North  and  South  America. 

At  all  of  the  stations  under  conhtruction  the  new  duplex  system 
is  being  installed,  which  will  provide  for  a  service  to  be  condocted 
in  both  directions  at  the  fame  time.  Aotomatic  fending  and 
receiving  apparatus  is  &\»o  l^eing  Rupplted,  which  will  enable 
messages  to  be  trant-mitted  at  a  t-peed  up  to  about  l<^J  words  per 
minute  in  each  direction,  and  this  rate  of  working  is  likely  to  t« 
exceeded. 

Field  Station  Department. — During  the  past  year,  very  consider- 
able progress  has  been  made  both  in  the  deeign  and  tale  of  portable 
wirelcps  teUgrL.ph  stations  for  military  purposes.  Important  im- 
provements have  been  made  in  the  company's  apparatu><.  and  to 
meet  the  demands  of  the  armies  of  the  world  the  company  baa 
added  the  following  to  their  standard  types  of  stations  :  —  ' I)  A 
3-KW.  station  for  transport  by  cart  or  motor-car:  (2;  A  1 !. 
station  for  transport  by  horses  or  camels;  (;'>j  A  J-KW.  ca- 
station  for  use  as  a  permanent  station  where  space  is  limitpd. 

Highly  satisfactory  demonstrations  of  the  company's  field 
stations  were  carried  out  during  the  past  year  in  several  conntriee, 
from  which  a  large  business  is  expected  to  result.  Important 
orders  have  been  received  for  field  stations  apparatus  from  the 
British  War  Office  and  the  Italian,  Turkish.  Roumanian,  Greek  »•  ' 
Servian  Gjvernments,  and  the  total  sales  of  this  class  of  appara  .- 
have  nearly  quadrupled  in  the  past  year  and  continue  to  show  sub- 
stantial increase.  The  company  has  made  such  arrangements  as 
will  enable  it  to  give  immediate  deliveries  of  all  claasea  of  field 
stations,  for  which  a  big  demand  arises  unexpectedly,  and  prompt 
deliveries  are  of  all  importance. 

General  Kn-iine.i.s. — During  the  past  year  this  company  and  its 
subsidiaries  have  received  contracts  and  executed  work  for  the 
Governments  of  the  following  countries  :— Great  Britain,  Canada, 
Newfoundland,  India,  South  Africa.  Ceylon,  Falkland  Islands. 
Trinidad,  Italy,  Piussia,  Turkey,  Spain.  Portugal,  Norway.  Rou- 
mania,  Servia,  Greece,  Montenegro,  United  State?  of  America, 
Brazil,  Chile,  Bolivia,  Columbia,  Japan  and  China. 

Shareholders  have  been  advised  that  owin^'   to  the  delay  in  sub- 
mitting to  Parliament   for   ratification  the  contract  entered  into 
with  his  Majesty's  Postmaster-General  ^'or  the  construction  of  the 
Imperial  stations,  and  the  substantial  rise  in  the  cost  of  materials, 
the  directors  gave  notice  that  they  no  longer  considered  that  con- 
tract binding  upon  them.     A  new  contract  has  been  entered  into 
in   which   provision  is   made   for   any  extra   cost   which  may  be 
incurred  by  reason  of  the  delay  in  the  construction  of  the  stations, 
and  certain  alterations  and   additions   have  been  agreed  to.     The 
directors  do  not  believe  that   the  altered  conditions  will  prove  of 
any  disadvantage  to  the  company,  and  having  regard   to  the  posi- 
tion which  the  company  holds  in  the  wireless  industry,  and  which 
position  the  directors  are  confident  the  company  will  continue  to 
hold,  they  contemplate  that  they  will  construct  all  the  stations 
required   for   the   Imperial   chain.     For  a   long-distance   wireless 
telegraph  service  a  number  of  the  company's  recent  patents  play  an 
essential   part,    and   during   the   last    12    months    the    company's 
scientific  adviser,  Mr.  Guglielmo  Marconi,  has  applied  for  patents  for 
a  number  of  important  inventions  and  improvements  for  apparatus 
used   in    both  transmitting    and    receiving    stations.      "  Notwith- 
standing all  that  has  been  stated  and  published  in  recent  times 
respecting    the    continuous   wa<e   system  of   wireless   telegraphy, 
experience  has  not  yet  proved  that  that  system  will  be  capable  of 
conducting  a  long-distance  wireless  telegraph  service  as  efficiently 
as  the  slightly  damped  spark  system  at  present  in  use.   Mr.  Marconi 
has  invented  what  the  directors  believe  to  be  the  simplest  and  most 
economical    method    of    generating,    traas-mitting   and    receiving 
continuous  waves  and  he  alone  has  been  able  to  transmit  messiges 
across  the  Atlantic  by  a  continuous  wave  system,  of  which  a  satis- 
factory demonstration,  and  the  c>n\y  one,  was  given  to  the  Advisory 
Committee  appointed  by  the  Government.      Further  tests  are  being 
conducted  but  considerable  work  and  time  are  required   before  it 
will    be  possible    to    say    with    any    degree    of    assurance    that 
any      advantage    in     practical     working     is     to     be     obtained, 
either     by    the     continuous     wave     syst«>m     alone,    or     used    in 
conjunction    with    the   spark    system.     With    the  ability  of   the 
large  staff  of  engineers  employed  by  this  company,  together  with 
their  valuable  experience,  direct* d   and  assisted   by  'Sir.   Marcjni, 
the  directors  are  confident  that  the  development  of  the  wireless 
industry  will  continue  to  be  pioneered  by  this  .ompany.     The  high- 
power  station  which  is  being  constructed  in  Carnarvon  and  which 
will  be  worked  by  the  company  to  conduct  a  direct  service  with  New 
York,  it  is  anticipated  will  be  completed  and  opened  for  service  during 
the  present  year.     It  is  being  supplied  with  both  the  spark  and  con- 
tinuous wave  systems,  which  alone  will  prove  from  acia»l  experience 
the  comparative  merits  of  the  slightly  damped  wave  and  the  con- 
tinuous wave  in  all  weathers,  uiu  ir  all  conditions,  every  day.  week 
and  month  of  the  year,     important  negotiations  are    being  con- 
ducted with  several  t.Tt-ign  Governments  for  the  erection  of  long- 
distance stations  uhich  it  is  hoped  will  be  brought  to  a  successful 
issue  at  an  early  date. 

The  successful  arrangements  made  in  April,  191'a,  for  placing  share  capital 
of  the  Ameiican  company  have   recently  been  made  the  subject  of  legal  pro- 
ceedings by  Mr.  O.  L.  cker-Lampson.  M.P.,  and  Mr.  P.  K.  Wright  against  the 
company,  the  directors  and  other  persons.     Within  the   last  few  months  and 
shortly  before  the  issue   of  ihe   writ  these  gentlemen  acquired  two  and  one 
shares  respectively  of  this  oompanv.    Mr.  Liocfcer-Lamvaon  nas  s>nce  increased 
his  holding  bv  20  shares.     No  relief  is  claimeJ  agaiuai  the  company  which  is 
merely  jomed  as  a  nominal  defenaai.t.    The  apparent  object  ol   ihe  proceed- 
ings is  to  impeach  the  action  of  the  direcicrs  and  other  persons  in  connection 
with  the  above  arrangements.    The   writ  was  issued  so  long  ago  as  May  a3ru 
last,  but  at  present  Mr.  Locker-Lampson  »i.o  Mr.  Wright  have  net  delivere 
their  claim.    Beyond  this  passing  reference  the  directors  are  advisf  d  that 
would  not  be  proper   for  them  at  this  stage  to  make  further  comment 
explanation. 
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The  action  for  the  infringement  of  patents  opainst  the  National 
Electric  Sig-naUingr  Co.  was  heard  in  New  York  during  the  month 
of  June  liist,  in  connection  with  which  Mr.  Guglielmo  Marconi 
grave  lengthy  evidence.  The  Court  ha3  not  yet  delivered  its 
judgment. 


STOCKS    AND    SHARES. 


W.    T.    Henley's    Telejrraph    Works    Co.,   Ltd.— 

The  directors  have  declared  an  interim  dividend  on  the  preference 
shares  at  the  rate  of  4i  per  cent,  per  annum,  less  income-tax.  and 
on  the  ordinary  shares  at  the  rate  of  10  per  cent,  per  annum,  free 
(f  iiic  ime-tax.  for  the  half-year  ended  June  ;50th  last,  both  payable 
September  1st. 

S  o.k  Exchange  Notices. — Applications  have  been 
mide  to  uhe  Committee  to  appoint  a  special  settling  day  in  and  to 
granb  a  quotation  to — 

Annrican  Telephone  and  Telegraph  Co.— $31,101,600  conveitible  4i^  per  cent. 
gjM  binds. 

M>rg»Q  Crucible  Ci.,  L^.d.— Seven  per  cent,  non-cumulative  preferred 
ordin*ry  shares  of  £10  each,  £2  lOs.  paid  ;  and  7  per  cent,  non-cumula'.ive 
preferred  ordinary  shares  of  £13  each,  fully  paid. 

And  to  allow  the  following  securities  to  be  quoted  in  the  OfEcial 
List — 

Baeno3  Ayres  and  Lacrozs  Tramways  Co.— £500,000  5  per  cent,  consolidated 
mortgage  debentures,  in  lieu  of  the  fcrip. 

Morgan  Crucible  Co.,  Ltd  —10,000  7  per  cent,  non-cumulative  preferred 
ordinary  shares  of  £10  each,  fully  paid. 

South  London  Electric  Supply  Corporation,  Ltd.— Farther  issue  of  £19,095 
B  per  cent,  first  mortgage  debenture  stock. 

The  Committee  has  appointed  special  settling  days  as  under  :  — 

Thursday,  August  28oh.— Midland  Electric  Corporation  for  Power  Distribu- 
tion, Ltd.— Scrip,  fully  paid,  for  £400,000  five  par  cent,  first  mortgage  debenture 
stock. 

And  has  also  ordered  the  undermentioned  securities  to  be  quoted  in 
the  Official  List : — 

Mi'lland  E'ectric  Corporation  for  Power  Distribution,  Ltd.— Scrip,  fully  paid, 
for  £400,000  five  per  cent,  first  mortgage  debenture  ttock. 

Para  Electric  Railways  and   Liffhtin":  Co.,  Ltd.— 

The  directors  have  declared  an  interim  dividend  at  the  rate  of  10 
per  cent,  per  annum,  less  income-tax.  on  the  ordinary  shares  for 
the  half-year  ended  May  81st,  payable  September  lat. 

Liverpool  District  Li«Iitins:  Co.,  Ltd.— The  diiectors 

have  declared  an  interim  dividend  for  the  half-year  to  June  30th, 
at  the  rate  of  4  per  cent,  per  annum,  less  income-tax. 

Oldham,  Ashton  and  Hjde  Electric  Tramway,  Ltd. 

—The  directors  have  declared  an  interim  dividend  at  the  rate  of 
5  per  cent,  per  annum,  less  income-tax,  on  the  ordinary  shares  for 
the  half-year  ended  June  30th. 

China. — The  Indian  Textile  Journal  states  that  during 
the  financial  year  ended  March  31st,  1912,  the  profit  of  the  Hankow 
Light  and  Power  Co.  was  £1,732.  The  gross  receipts  for  the  year 
under  review  show  an  increase  of  £1,797,  or  nearly  20  per  cent. 
The  working  expenses  for  the  year  were  38'95  per  cent,  of  the  total 
receipts,  as  against  5089  per  cent,  for  the  year  ending  March  31st, 
1911,  showing  a  decrease  of  ir94  per  cent, 

National  Boiler  and  General  Insurance  Co.,  Ltd.— 

For  the  year  to  June  30th  last,  the  directors  propose  to  dispose  of 
the  £26,58.5  standing  to  the  credit  of  profit  and  loss  account  as 
follows  :— Dividend  at  the  rate  of  7s.  per  share  for  the  half-year 
ended  June  30th,  1913,  £3,250  ;  bonus  of  3s.  per  share,  £2,250  ;  to 
current  risk  and  reserve  fund,  £lu,()0O  ;  writing  off  depreciation  of 
investments,  £2,311,  and  carrying  forward  £6,774. 

Ontario    Power   Co,    of  ]Viag:ara  Falls.— In   their 

report  for  the  year  1912  the  directors  state,  says  the  Financial 
Xews,  that  the  growth  of  the  business  during  the  past  year  shows 
a  very  marked  increase  over  the  previous  year.  For  1912  the  total 
receipts  were  $1,255,955.38,  net  income  $1,014,376.69,  interest 
$648,935.92,  surplus  $365,440.77.  The  company  has  10  generators 
installed,  with  a  rated  capacity  of  117,000  H.P.  The  two  additional 
generators  and  turbines  would  give  a  total  capacity  of  143,000  h.p. 
Units  Nos.  13  and  K,  of  13,000  h.p.  each,  had  been  ordered.  The 
company  had  the  right  to  put  in  a  third  conduit,  18  ft.  in  diameter, 
which  would  furnish  water  for  the  development  of  approximately 
70,000  additional  h.p.  As  the  earnings  increased  so  rapidly  during 
the  last  of  the  half-year,  the  directors  felt  justified  in  declaring  in 
November  an  initial  dividend  of  ]  i  per  cent. 

Continental.— Belgium.— La  Soci^te  Technique  de  la 

Force  Motrice  is  the  name  of  a  new  company  which  h,as  just  bjen 
formed  in  Liege  (17  Rue  des  Guilleonins)  with  a  capital  of  £50,000, 
to  acquire  and  exploit  certain  patents  in  connection  with  the  use 
of  eleotricity  for  power  purposes, 

Aberdeen    Suburban  Tramways  Co.— The  directors 

report  that  the  profit  earned  during  the  half-year  amounted  to 
£1,695,  and  there  is  a  balance  of  £3,792  at  the  credit  of  profit  and 
loss  account.  The  directors  recommend  that  £2,000  be  addfd  to 
the  credit  of  the  renewal  and  depreciation  account  ;  a  dividend  at 
the  rate  of  2i  per  cent,  for  the  past  year,  £780 ;  dirrctors'  fees, 
£42  ;  leaving  to  be  carried  forward,  £969.  According  to  the 
i^i«a«c(Vr  the  directors  have  had  under  consideration  the  question 
of  extending  the  company's  operations  by  the  workirg  of  trackless 
tramway  cars  or  other  mechanically-propelled  vehicles,  and  they 
are  satisfied  that  the  working  of  such  vehicles  would  not  only 
be  profitable  in  itself,  but  would  be  profitable  as  a  means  of 
attracting  fresh  traflSc  to  the  company's  undertaking. 


Tuesday  Evening, 
Advantage  is  generally  taken  of  this  season  of  the  year  to  look 
back  over  the  progress  made  by  the  prices  of  stocks  and  shares 
throughout  the  current  year.  General  business  as  a  rule  is  very 
quiet ;  and  since  it  is  quite  likely  that  fow  people  bother  themselves 
about  Stock  Exchange  prices  in  the  holiday  time,  this  seems  to  be 
a  more  convenient  time  to  institute  the  comparisons  than  the  end 
of  June.  Consequently,  we  set  out  upon  our  regular  market 
pilgrimage,  drawing  representative  examples  from  the  various 
sections  and  tabulating  the  results  in  the  ordinary  way. 

Prices  in  most  cases  have  moved  in  the  direction  contrary  to 
that  in  which  proprietors  of  stocks  and  shares  would  prefer  to  see 
them  go.  For  this  the  three  principal  reasons  are: — The  Balkans 
war,  the  tightness  of  money,  and  the  general  trade  prosperity — 
with  a  host  of  minor  factors  swinging  upon  the  main  considera- 
tions. The  revolution  in  Mexico  is  another  important  itfiuence 
in  several  of  the  markets  with  which  these  notes  especially  deal. 

The  Electric  Lighting  Market  has  spent  a  quiet  and  uneventful 
eight  months.  Prices  have  dipped  to  some  extent,  but  just  lately 
have  shown  a  reviving  tendency  in  consequence  of  satisfactory 
dividend  announcements.  We  take  the  ordinary  shares  of  a  few 
well-known  companies,  and  the  comparisons  come  out  as  follows  : — 
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8ixd 

Brompton  and  Kensington 

Charing  Cross       

Chelsea       

City  of  London 

County  of  London 
Kensington  and  Knightsbridgs 

Metropolitan        

St.  James's  and  Pall  Mall 
Westminster        

The  effect  of  the  Mexican  Revolution  comes  out  clearly  in  the 
fall  which  has  taken  place  in  Mexican  Light  and  Power  issues  and 
Monterey  bonds.  The  market  in  these  Colonial  and  Foreign  Elec- 
tricity and  Supply  descriptions  has  been  dull  all  the  way  through. 
Stocks  and  bonds  connected  with  the  utility  companies  of  the 
Western  Hemisphere  have  given  way  substantially,  and  a  brief 
selection  of  the  Traction  securities  may  be  added  to  that  of  the 
Supply  division  : — 

Mexican  Light  and  Power,  Common     . . 

do.  7  %  Cum.  Pref.      . . 

Monterey  Railway  Light  and  Power  5  percent. 

First  Mort.  Deb 

Montreal  Light,  Heat  and  Power 

Northern  Light,  Power  and  Coal  5  per  cent. 

First  Mort.  Bonds  

Shawinigan  Water,  Capital 

Anglo- Argentine  Tramways  First  Pref 

Brazilian  Traction,  Light  and  Power    . . 
British  Columbia  Electric  Railway  Def. 

Calcutta  Trams  Ord 

Mexico  Trams,  Common 

do.           Gen.  Con.  5  per  cent.  Bonds  . . 
Para  Electric  Railways  and  Light  Ord, 
Rio  Trams  First  Mort 

Coming  to  Home  Railways,  it  will  be  noticed  that  there  are 
material  falls  in  the  Undergrounds,  though  a  fair  part  of  the  drop 
has  recently  been  recovered.  Within  the  past  week  or  two  the 
market  for  Home  Railway  stocks  has  developed  a  much  better  tone, 
but  the  fear  of  labour  difiBculties  lays  a  restraining  hand  upon  the 
enterprise  of  a  good  many  people  who  might  otherwise  be  tempted 
to  embark  money  in  such  stocks.  So  far  as  the  Undergrounds  are 
concerned,  the  suggested  appointment  of  a  Trafiic  Board  for  London 
led  to  a  little  dullness  in  the  prices  at  first,  this,  however,  being 
subsequently  compensated  by  a  recovery  : — 
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British  E!eo.  Trac.  6  per  cent.  Pref. 

„  ,,  Deferred 

Central  London  Railway,  Ordinary  . . 

5,  ,,  Deferred 

London  United  Trams,  4  per  cent.  Deb. 

Metropolitan  Consol 

Metropolitan  District 

Underground  Electric  Railways 
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The  Telegraph  market  has  pursued  the  tenour  of  its  usual  even 
way.  Most  of  its  stocks  have  been  subject  to  the  influences 
operating  against,  or  in  favour  of,  investment  securities  as  a  whole. 
There  have  been  violent  movements  in  Marconi  shares,  but  within 
the  last  week  a  material  rally  occurred  upon  the  publication  of  the 
company's  report  in  respect  of  1912-13,  Reuters  gave  way  sharply 
during  the  period  under  review,  but  in  their  case,  too,  there  has 
been  some  recovery.  To  the  Telegraph  list  we  add  a  brief  catalogue 
of  movements  in  the  manufacturing  section — it  will  be  noticed  that 
the  principal  alteration  is  a  good  rise  in  the  price  of  India-ru,bber 
shares : — 

Dec. 

Anglo-American  Telegraph  Deferred  . . 
Eastern  Telegraph  Ordinary  stock     . . 

Eastern  Extension 

Great  Northern  Telegraph 
Marconi's  Wireless  Telegraph  . . 

Reuters  

United  River  Plate  Telephone. . 
West  India  and  Panama  Telegraph  . . 

Do.  First  Pref. 

Western  Telegraph,  Ltd, 

Babcock  &  Wilcox 

Brush  4-^  %  Second  Debenture  . . 

Callender's  Cable 

Castner-Kellner 

Edison  &  Swan  "A"        

Henley's  Ordinary , 

India-Rubber  , 

Telegraph  Construction  • , 
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SHARE     LIST     OF     ZLEOTRIOAL     0OMPANIE8. 


ENeLISH    ELECTRICITY   SUPPLY   kSD  POWEB   COMPANIES, 


NAME, 


Boarnemoatb  4b  Poole,  Ordi    . . 

Do,    ii%Vret 

Do,    Second  6  %  Pret. 

Do.    4i%  Deb.  Btook.. 
Brompton  i  Kensington,  Ord,.. 

Do.    T3f)0um.  Pre! 

Central  Eleotrlo  Bnpply,  *  %1 

Onar.  Deb,  / 

Charing  OroBS,  West  End  A  City 

Do,    ii  %  Com.  Pret 

Do,     •*  City     Undertaking  " » 
H  %  Cmn.  Pref.  / 

Do,         Do,  4%  Deb 

Cbelsea,  Ord 

Do.    4^%  Deb 

City  ol  CiOndon,  Ord 

Do,    6%  Onm.  PreJ 

Do,    6%  Deb 

Do.  H  %  Second  Deb, 
County  of  London,  Ord 

Do.    8%  Pref 

Do.    ii  %  Deb 

Do,    4$  %  Second  Deb, 
BdmondBon'e,  Ord,         ..        .. 

Do.    6%  Cum.  Pret 

Do.    6%  Non-Cnm.  Pret.     . . 

Do.    ii  %  First  Mort,  Deb,  .. 
Folkestone 

Do,    6%  Onm,  Pret 

Do,    <i%  First  Deb 

BOTB   ..  ..  ..  ..  .. 


Stock 

or 
Bbare. 
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10 

10 

Stock 
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6 
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100 
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10 
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Rise '  Present 
+  or     Yield 
Fall       B.0, 


£  s.  d. 

6  17  1 
«  14  9 
6  IS    8 

4  11  10 

5  14  B 
4    12 

4    3    6 

6  2  7 
4  17    3 

6  12    6 


4    7 
4  17 


6  9 
4  12 
4    4 


9 
4 
0 
6 
9 
Nil 
3    8 


4  13    9 


5  9  9 

6  0  0 
6  0  0 

5  0  0 

6  9  1 


NAME. 


Kensington  ft  Enlgbisbrldge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  41  %  Deb.  .. 
London  Electric,  Ord 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.    .. 
Metropolitan         

Do,    4i%C  Tin.  Pret 

Do.    4}  %  First  Mort.  DeV),  . . 

Do.    84%  Mort.  Deb 

Nortb  Metropolitan  Power  Snp- ) 

ply,  6  %  Mortgages  (Red.) ; 

Netting    Hill,    6  %  Non-Cam. ) 

Pret.; 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    84%  Deb 

Boatb  London,  Ord 

Do.    6  %  First  Mort.  Deb.    .. 
Sontb  MetropoUlan,  7  %  Pref... 

Do.    4i  %  First  Deb.  Stook  .. 
Urban,  Ord 

Do.    6%  Cnm.  Pref 

Do.    4i%FirstMort,  Deb, .. 
Westminster,  Ord 

Do,    44%  Cam.  Pret 


B  3  S 
5  17  8 
4    5    9 


COLONIAL  AND  FOBEION  ELECTBiaXY  SUPPLY  AND  POWEB. 


Adelaide,  6  %  Pret 

Ca'.ontta,  Ord,        ..        ..        .. 

Do.    6  %  Pret 

Gtilgary  Power,  Ist  Mort,  Bds, 
Canadian  Oen.  El.  Com, 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T„  Ord. 

Do.    6%  Deb 

Eleo,  Lt,  and  P,  ot  Coohabamba,  1 

S  %  Bonds  / 

BleOi  Bnpply  Victoria,  6  %  let  1 

Mort.  Deb.  J 

Eleo.  Dev.  Ontario,  6  %   Ist) 

Mort.  Bonds  / 

Kalgoorlle  Eleo.  P,  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiqnia  Power,  6%  0,  Bs. 

Madras,  Ord,         

Melbourne,  6  %  1st  Mort.  Deb, 
Mexican  El.  Lt.,  6%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    T%  Cum.  Pref 

rtn.     K  %  lot  Mnrt.  Gold  Rds, 

Do.    6  %  2nd  Mort.  Bonds   .. 
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6  13    4 
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6    5    0 

6  12  11 
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9  12    0 
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+44 

6    1  11 

+  7 

5  11    1 
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6  18    7 
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6    8    8 
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6    1  11 

Monterey  Rly.  Llgbt  &  Power, ) 

6  %  Ist  Mort.  Deb,  / 

Montreal,  Lt.,  H.  and  Power   .. 

Nortbern,  Lt.,  Power  and  Coal, ) 

6  %  Ist  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pret,      .. 

Do.    6  %  Deb.  Stock    . . 

Roy,  Eleo.  Co.,  Montreal,  4)  % ) 

1st  Mort.  Deb.  J 

Bhawinigan  Water,  Capital 

Do.    6  %  Con.  1st  Mart.  Bonds 

Do.    4i%Per.  Deb 

Toronto  Power,  4^  %  Deb. 
Vera  Cru*  Lt.,  P.  and  T.,  6  %  1 
1st  Mort.  Deb.  / 
Victoria  Falls  Power,  Pret.  . . 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Sold  / 


100 
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$100 
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$600 
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1  Stock 
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76-79 

215  — S25 

15  —  35 

207  —317 
103  —107 
97i-  994 

100  —103 

134  —139 
10»i-lCt4 
994-10-24 
97  —100 

904-  934 

ik-   H 

106  -106 


+  8 


+  8J 


6    6    7 
4    0    0 


4    8 
6    9 


4  19  6 

4    8  8 

8  19  2 

4  14  0 

4    7  10 

4  10  0 

6    8  1 


5  11     1 


TELE9BAPH  AND  TELEPHONE  COMPANIES. 


Amaion  Telegraph  ..        .. 

Do.    6%  Deb.  Red 

American  Telep.  &  Teleg,,  Cap, 

Do.    Oollat.  Trust 
Aaglo-Amerioan  Telegraph 

Do,    8%  Pret, 

Do.    Del 

Aaglo  •  Portaguese   Tel.,  6  %  1 
Mort.  Deb.  J 

Chill  Telephone 

Commercial  Cable,  Btlg.  4%  Deb. 
Onba  Telegraph 

Do.    10%  Pret 

Dlreot  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg.  Deb.  j 
Eastern  Telegraph,  Ord.  Stook 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension  ..        .. 

Do.    4%  Deb 

Hast  and  S.  Africa  Tel.  4  % ) 
Mt.  Db.  MaoritiuB  Sab.  J 
Slobe  Telegraph  and  Trost 

Do.    6%  Pref 

Sreat  Northern  Telegraph  . . 
Indo-Eoropean  Telegraph  . . 
Maokay  Companies  Common  . . 

Do.    4  %Oum.  Pref 

Marconi's  Wireless  Telegraph 

Do,    1.%  Cum.  Partlo.  Pret. 


10 

4 

44+ 

stock 

6 

6 

$100 

8 

8 

$1000 

4 

4 

Stook 

8 

8 

Do. 

6 

fi 

Do. 

80/. 

30/- 

100 

6 

6 

6 

7 

8 

Btook 

4 

4 

10 

6 

6 

10 

10 

10 

6 

4 

4+ 

6 

10 

10 

10 

6 

4 

100 

44 

44 

Stock 

7 

7+ 

Do. 

84 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

86 

« 

4 

10 

6 

6t 

10 

6 

6 

10 

18 

20 

36 

18 

13 

$100 

6 

6 

$100 

4 

4 

1 

30 

1 

17 

•  • 

934 
132 

904 

62 
IC8 

334 

104  —106 


73 

9f4 
185 

924 

65 
1C9 

24 


7,=«- 
824- 

isl- 


127  - 
754- 
944- 
124- 
92  - 

99  —101 


7A 

844 

94 

16| 

8i 

7i 

■  n 

-100 

-130 

■  774 

■  964 

-  13 

-  94 


U  - 

12  - 

30  - 
554- 
62  - 
66  - 

34- 


114 

124 

82 
574 
84 
70 


6    2    0 

6    4    9 

+  14 

5  18    6 

4    6    6 

+  2 

4  12    4 

6  10    1 

+   3 

6    5    0 

.  . 

4  15    3 

6    5  10 

4  14    8 

6    6    4 

,, 

5  19    4 

,, 

6    6    8 

,  , 

6  18    0 

5  10    ■•> 

4  10    0 

6    7    8 

4  10    4 

4    3  11 

+  4 

5    7    8 

4    5    1 

,  , 

3  19    3 

+  i 

6    4    4 

4  16    0 

6  13    0 

+  4 

6  13    1 

5  19    1 

5  14    4 

ti' 

2  12  10 

4  10    8 

Monte  Video  Telephone,  Ord. . . 

Do.    6%  Pref 

New  York  Telep. ,  44%  Gen,  Bads. 
Oriental  Telep.  and  Eloc, 

Do.    8%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  %  1 
Qaar.  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  4)  %  ) 
Deb.  Red.  j 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pret 

West  Coast  of  America  .. 

Do.     4  %  Debs.,  1  to     ,6001 
guar,  by  Bras.  Sub.  Tel.  J 
West  India  and  Panama  leleg. 

Do.    6  %  Cum.  Ist  Pret. 

Do.    6  %  Cum.  3nd  Pret. 

Do.    6  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

8 

6t 

1 

B 

6 

100 

44 

44 

1 

8 

10 

1 

8 

8 

Btook 

4 

4 

Do. 

4 

4 

i      10 

10 

if 

;  Cert. 

8 

8 

Stock 

44 

44 

B 

B 

8t 

S 

B 

6 

94 

4 

.• 

100 

4 

4 

10 
10 

? 

^ 

10 

6 

6 

100 

B 

B 

10 

7 

7i 

stock 

4 

4 

$1000 

44 

4i 

96-98 

n-  »ci 

124  —127 
95-97 


64- 

7 

6  — 

64 

lA- 

ll'. 

93- 

96 

2J— 

a 

sf- 

'SS 

99  - 

101 

13}-  18i 

004- 

«H 

9i- 

95 

+  4 


+  I 


+  A 


+  3 


6    6 

8 

6  14 

3 

4    9 

4 

6    8 

6 

4  16 

0 

4  10 

5 

4    1 

8 

9  17 

6 

4  14 

6 

4  13 

9 

6  14 

4 

4  11 

0 

4    3 

4 

4    1 

8 

4    3 

4 

5  18 

5 

6    1 

6 

4  19 

0 

6    5 

8 

4    6 

6 

4  14 

9 

*  Unless  otherwise  stated,  all  shates  are  tally  paid,  a  P«ld  in  deferred  interest  wamnti.  t  Intetlm  Dlridend. 


to.  In  E*nndad  Dividend  Certs. 
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THE    ELECTRICAL    REVIEW,     [voi.ts.  no.  i,865,  auoubt  22, 1913. 


SHARE    LIST    OP    ELECTRICAL    OOMFAtflEB.- (.CojUimed.) 

ELECTBIC   RAILWAYS   AND   TKAMWAT8.— HOME. 


NAME. 


Bath  Trsmg,  Prel.  Ordi  .. 

Do.    6%Pref 

Do.    4i%Deb 

Brit.  Bleo.  Trao.,  6  %  Pref. 


Do. 
Do, 
Do. 
Do. 
Do, 


Do. 
Do. 
Do. 
Do. 
Do. 


Do.  Deferred 

Do.  6%Cum.Pr'f 

7  %  Non-Cum.  Pr'f . 
6%Perp.  Deb,      .. 
4J  %  2nd  Deb.       . . 
Central  London  Bailway,  Ord. 
Do,    Gtd.  Assented     .. 

Pref 

Gtd.  Assented     .. 

Def 

Gtd.  Assented     .. 
4  ^^  Deb. 
City  ft  B.  bondon,  6%  Pref.,  189i 
Do,        Do.         1896    .. 
Do,        Do,         1901    .. 
Do.        Do.        1908    .. 

Do.    4%  Deb 

Great  Northern  &  City,  Pr'f.  Ord 
Eastings  Trams,  6  %  Pref. 

Do.    ii  %  Deb 

lale  of  Tbanet  TraniB,  6  %  Pref, 

Do.    4%  Deb 

Cianoashlre  United,  6  %  Deb.  . . 

London  and  Suburban,  Ord.    . . 

Do.         Do.     6  %  Cum.  Pref. 

Do.         Do.     4J  %  l8t.  Deb. 


Stock 

DlTtdendB 

or 
Share. 

for 

♦ 

1911. 

1912. 

1 

Nil 

Nil 

1 

6 

5 

100 

44 

44 

100 

•  • 

100 

•  • 

,  , 

100 

6 

6 

100 

^  , 

3 

100 

5 

6 

100 

*h 

44 

100 

3 

3 

100 

,  , 

100 

4 

4 

100 

,  , 

100 

2 

2 

100 

,   , 

100 

4 

4 

100 

6 

6 

iro 

6 

6 

100 

6 

6 

100 

B 

6 

100 

4 

4 

10 

Nil 

Nil 

1 

6 

6+ 

100 
6 

44 
24 

100 

4 

4 

100 

6 

6 

1 

•  • 

,  , 

1 

,  , 

,  , 

100 

44 

Closing 
Quotations 
Aug.  19th. 


A-    A 

72  —  77 
8  —  10 
4—6 

80  —  83 
43  —  4(i 
90  —  93 
V2  —  76 

73  —  75 

81  —  83 
73  —  80 

82  —  84 
76  —  77 
80  —  82 

97  —  99 
S8  —ICO 

98  —100 
97  —  99 
97  —  99 
92  —  94 

2J-    2g 

Ji —  _|2 
68  —  73 
2S-    21 
73  —  78 
76  -  78 

i-     i 
A-     H 
65  —  75 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  B.  d. 

Nil 

6    3    0 

6  17    0 

+  4 

,  , 

+  h 

,  , 

42 

7    4    7 

+  5 

6  10    5 

5    7    6 

5  18    5 

4    0    0 

4  16    5 

5    0    0 

4  15    3 

2  12    0 

41 

4  17    7 

4    0  10 

5    0    0 

5    0    0 

5    1    0 

6    1    9 

4    5    1 

Nil 

7  13    7 

6    8    3 

4  16    8 

5    2    7 

6    8    2 

•  • 

•  . 

6    0    0 

NAME. 


L  jndon  Elec.  Rallw'ys,  4  %  Deb. 
L  indon  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Coneol, . . 

Do,    Sunplns  Landa    . . 

Do,    84%  Deb 

Do.    84%  Pref 

Do.    84%  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Hen    .. 

Do.    4J%  First  Pref 

Do.    84%  Gtd 

Metro.  Eleo.  Trams,  44  %  Deb. 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4i%Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Bleo,    Railways 

Do.    "A" 

Do.    6%  First  Cam,  Inc.  Deb 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do,    ii  %  Deb 


Dividends 
for 


1911. 


44 


Closing 
Quotations 

Aug.  19th, 


91  —  93 
60  —  61 
47  i-  47| 
CO  —  62 

83  —  86  xd 

81  —  83  xd 
77  —  79  xd 
31J—  35 

136  —139 

92  —  94 
95  —  97 

82  —  8i 
74  —  76 

84  —  88 
90  —  93 

hi-      U^^ 

82  —  85 

i-      I 
63  —  68 

8i-     4i 

4-     i 

HI  —113 
99  —101 
931—  944 

bI-    4 
81  —  85 


Rise 
+  or 
Fall 


41 

-'4 

4i 
— i 

•  • 

4'i 


-4 
-4 


Presenl 

Yield 

p,o. 


t  8.  d. 

4  6  0 
5  0 
8  5 
8  9 
a  4 
4 
8 
Nil 

4    6 

4    5 

4    2 

6    7 

4  12 

5  2 

6  7 


7  12  5 
5    6  0 

8  0  0 

5  17  8 
Nil 
Nil 

6  6  2 
4  9  1 
6    7  0 

Nil 

6    6  0 


ELECTBICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL  AND   FOREIGN. 


Anglo-Arg.  Trams,  Ist  Pref,     .. 

Do,    SndPref 

Do.    4%  Deb 

Do,    4i%Deb 

Do,    6%r)eb 

Auckland  Trams,  6  %  Deb, 
Bombay  Bleo.  8.  &  Trams,  Fief. 

Do,    44%  Deb 

Do,    6  %  and  Deb 

Brazilian  Traction  Light   and  \ 

Power  J 

Brisbane  Trams  Invt,,  Ord,     .. 

Do,    6%  Pref 

Do.    4i%Deb 

B.  Oolnmbia  Elec.  Rly.,  Def,    .. 

Do,    Pref.  Ord 

Do,    6%  Pref 

Do,    44  %  Ist  Mort.  Deb.      .. 

Do.    44  %  Vancouver  Deb,   .. 

Do,    4l%  Con.  Deb,    ..        .. 
OalcDtta  Trams,  Ord 

Do,    6%  Pref 

Do,    4i%Deb 

Oape  Electric  Trams 

City  Buenos  AlreE  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr.  ft  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
E^Igoorlie  Eleo.  Trams  .. 

go.    6%ADeb 
0.    6%BDeb 


6 
6 

64 
6 

l\ 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

.  . 

6t 

6 

B 

8 

6 

6 

6 

100 

44 

4* 

100 

8 

8+ 

100 

6 

6 

100 

6 

6 

40 
100 

3 

4, 

4. 

100 

4i 

4 

6 

7 

5 

6 

6 

6 

100 

Si 

44 

1 

5 

6 

5 

6+ 

100 

4 

4 

100 

6 

6 

$1000 

6 

6 

1 

NU 

,  , 

100 

6 

6 

100 

6 

8 

m- 

«g- 

91  - 

95  - 
974- 

100  - 
10|— 
94  — 

96  - 

94  — 

41- 

97  - 
125  - 
110  - 
1024- 
100  - 
100  - 

954- 
51- 

ih 
954- 

H- 

92  - 
90  J - 
94^ 

A- 
85  - 
26  - 


4^1 

41 
93 
97 
994 
102 

114 

96 

99 

96 

■  71 

■  6i 
-ICO 
•1£0 

115 
-1054 
-103 
■102 

■  974 

■  6J 

•  fi 
-984 

■  H 

•  5,«g  xd 

•  97 

-  944 

-984 

-  A 

■  90 

■  85 


6  11    4 

+  tV 

5  18  11 

4    6    0 

IJ 

4  12    9 

6    0    6 

4  IE    0 

•  • 

5    4    4 

4  18    9 

6    1     0 

414 

6    6    0 

6    8    6 

4    8  11 

•  • 

4  10    0 

+  1 

6    3    1 

41 

5    4    4 

4  14    9 

4    7    6 

4    8    8 

4    7    2 

6  12    0 
4  17    7 
4  11    5 
6    3    1 

4 

1 

4    9  U 
4    2    6 

6    5  10 

5    16 

Nil 

6  11    1 

•  • 

La  Plata  Bleo.  Trms,  Ord,         . . 

Do.    Pref.  

Lisbon  Eleo.  Trams,  Ord,         .. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„  Eleo,  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Elec.  R.  and  Ltg,,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    .. 

Do.    6%  Bonds 

Para  Bleo,  Rlys.  ft  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Perth  (W.A.)  Eleo,  Tr.,  Ord.   .. 
Rangoon  El.  Tr.  ft  Bap.,  Pref. .. 

Do.    44%  Ist  Deb 

Rio de  Janeiro  Trams,  IstMort. ) 
6  %  Bonds  j 

Do.  6%  Mort.  Bonds 
Sao  Paalo  Tram,  Lt.  and  P. ) 
6  %  Ist  Deb.  J 
Singapore  Trams,  6  %  Deb.  . . 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Bleo,  Rly,,  44  %  Deb. 


1 

Nil 

1 

6 

,  , 

1 

6 

44d. 

1 

6 

6 

100 

6 

6 

5 

6 

100 

6 

6 

100 

6 

6 

$1000 

6 

6 

$100 

1 

7t 

,  , 

6 

6 

100 

6 

6 

s 

10 

10 

6 

6 

6 

100 

6 

6 

1 

5 

64 

6 

6 

6 

100 

44 

44 

•  • 

6 

6 

100 

6 

6 

$600 

6 

6 

100 

6 

B 

100 

6 

B 

6 

7 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

^4 

lA-  4 

91  —  96 

4|-    5J 

101  -103 

67  -  89 

+  4 

97  -  99  xd 

ICO  -1(2 

+  44 

934-  954 

46 

93  —  95 

464 

6J-    61 

+  4 

4i-    6J 

984—1004 

U-   li 

5  —    54 

95  —  97 

1014-1034 

+  14 

954-  i7* 

+  4 

101  —  103 

(5  —  89 

944-  £64 

44-    5 

4|-    54 

97  -100 

100  -102 

6  16  6 
4  9  8 

4  16  0 
6  4 

5  17 

4  17 

6  12 

5  1 

6  17 
6  4 

6  6 

7  8 

5  17 
4  19  6 
4  0  0 

6  9  1 
4  12  9 

4  16  7 

6  2  7 

4  17  1 


6  12 

6  3 

7  0 
6  17 
6  0 


4  8  8 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Babcock  ft  Wllooz  ..        .. 

Do.    Pref.  ..        ..        ^ 

British  Aluminium,  Ord.  ^ 

Do.    6  %  Cum,  Pref 

Do.    6  %  Prior  Lien  Debs.  . . 

Do.    Deb.  8tk 

B.I.  ft  Helsby  Cable 

Do.    Pref 

Do.    Deb 

BritLBh  Thomson- Houston,  Deb. 
British  Westinghonse,  Pref.    .. 

Do.    Deb...  

Do.    6%  Prior  Lien    .. 
Browett,  Llndley,  Ord 

Do.    Prel 

Brush,  7%  Pref 

Do.    6  %  Prior  Lien  Deb.     .. 

Do.    44%  Deb 

Do.    44  %  Second  Deb, 
Callender's  Cable 

Do.    Pref.  

Do.    Deb...        ..        ,,        .. 
Oastner-Eellner    ..       ..       .. 

Do,    Deb,..       ••       ••       ,. 


6 

6 

6 

38 

16 

6 

6 

Nil 

,  , 

Nil 

6 

100 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

44 

44 

100 

*l 

^ 

8 

Ni\ 

Nil 

100 

4 

4 

100 

6 

6 

1 

,  , 

,  , 

1 

•  • 

,  , 

9 

Nil 

Nil 

100 

6 

6 

100 
100 

8 

9 

6 

16 

15 

6 

6 

6 

100 

44 

44 

1 

ao 

20 

100 

44 

44 

9_      13 

li —   i? 

34-    3J 

li-   li 

i-     i 

91  —  94 

82  —  85 
74-  8 
5f-     6i 

99  — 1C2 

95  —  98 

I-     1 

63  —  67 

100  —103 

a/.  -8/. 

4/6  —6/. 
0-      i 

704-  754 
88  —  48 
23  —  27 
101—  11.!; 

m-  6^ 

IG  —  99 
3},^-    31^ 
102  —105  xd 


7    7    8 

7    2    6 

4  4 

4  18    6 

4    7    3 

+-h 

,  , 

•  • 

5  17    2 

•  • 

6    4    2 

5  17    8 

•  • 

6    5    0 

^  , 

4  16    0 

,  , 

4    8    3 

•  « 

4  11  10 

4  4 

Nil 

41 

5  19    5 

6  16    6 

,  , 

Nil 

*  • 

Nil 

,  , 

Nil 

^  , 

6  12    5 

•  • 

10    9    4 

,  , 

16  13    4 

+  4 

6  10    5 

4  18    9 

,  , 

4  10    6 

•  • 

6    4  11 

4    5    9 

Crompton  ft  Co.,  Deb,    .. 
Dick,  Eerr 

Do.    Pref 

Edison  ft  Bwan,  A,  £8  paid 

Do.    fully  paid  .. 

Do.    4%  Deb 

Do.    6  %  Second  Deb, 
Electric  Construction    .. 

Do.    Pref 

Greenwood  ft  Batley,  Pref, 

Do.    Deb 

General  Electric,  6%  Pref. 

Do.    Deb 

Henley's,  Ord,       ..        .. 

Do.    Pref. 

Do.    Deb 

India-Rubber,  Q,  ft  T,    .. 

Do.     Pref 

Telegraph  Construction.. 

Do.    Deb 

WUlans  ft  Robinson 

Do.    Pref 

Do,    Debi..       ••       •• 


100 

B 

6 

1 

B 

Nil 

1 

6 

6 

6 

Nil 

•  • 

6 

Nil 

•  ■ 

100 

4 

4 

100 

E 

6 

9 

8? 

6 

a 

T 

7 

10 

T 

1 

100 

6 

6 

10 

6 

6 

100 

4 

4 

B 

16 

IB 

6 
100 

t 

1 

10 

•  • 

li 

10 

6 

B 

19 

174 

20 

100 

4 

4 

1 

Nil 

6 

Nil 

100 

4 

4 

644  -  694 


92  —  94 
9|-  104 
.89  —  94 

100-102 
12|-  132 
9—10 
36  —  38 
95  -  97 

tz  t 

65  —  61 


8    8    0 


7  18  10 
Nil 
Nil 

6  9    1 

7  2  10 

8  0  0 
6  16  9 
8    6    8 

5  4    9 

6  14    8 

4  6    1 

5  13  a 

4  10  0 

4    8  3 

6  9  1 
6    0  0 

6  8  10 
19    6 

Nil 
Nil 

7  0    4 


*  Uniecs  otherwise  stated,  all  shares  are  fully  paid. 


\  Interim  dividend. 


Bank  nU  «t  Dltoount  4^  p«r  oant.,  April  I7th.  1918. 
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AMERICAN    EXPORTS    OF    ELECTRICAL 

GOODS. 


GERMAN  EXPORTS  FOR  THE  HALF-YEAR. 


Thk  following  figures,  showing  the  exports  of  electrical  goodH  from 
the  United  States  during  the  year  ended  June,  ]'.i\2,  are  taken  from 
the  recently-issued  official  trade  statistics  ;  where  possible,  figures 
for  1910-11  have  been  added  for  purposes  of  comparison,  and  notes 
of  any  increases  or  decreases  given  : — 

1911-12. 


Dollars. 
Telegraph  instruments.* — 

To  Canada 

,,   Central  America... 
,,   Mexico 


„   Argentina 

Telephone  inatru nn'/ifs. 

To  United  Kingdom... 

„  Canada 

, ,  Central  America . . . 

,,  Mexico 

,,   Cuba         

„  Brazil 

„  other  S.  America... 

,,  Japan 

„  Australia  ... 

„  Other  countries  ... 

Total 


17,000 

!t,0(i0 

13,0()0 

11,00(1 


To  Other  countries 
Total 


1911-12. 

Dollars. 

18,000 


68,000 


56,000 
582,000 
17,00(1 
24,000 
107,000 
59,000 
20,000 
21,000 
53,000 
35,000 

974,000 


Other  electrical  instruments 
and  appliances* — 

To  Canada      3,102,000 

„    Mexico      926,000 

„   ('entral  America  ...  286,000 

„   Cuba         504,000 

„    Argentina             ...  414,000 

,,   Brazil        2,296,000 

„   Japan       508,000 

„   Philippine  Islands  349,000 

„   Australia 184,000 

,,   United  Kingdom...  828,000 

„   Other  countries  ...  1,283,000 


Electrical  machinery. — 

To  Canada 

„  United  Kingdom 

,,  Mexico 

„  Central  America 

„  Cuba     

,,  Argentina 

„  Brazil 

„  British  India  ... 

,,  Japan  ... 

„  Australia 

„  Philippine  Islands 

,,  South  Africa  ... 

,,  Other  countries 

Total 


1910-11. 

Dollars. 

1,665,000 

580.000 

1,350,000 

138,000 

185,000 

187,000 

484,000 

126,000 

1,307,000 

383,000 

151,000 

269,000 

...      1,198,000 

...      8,025,000 

1911-12. 

Dollars. 


Total 

1911-12. 

Dollars. 

1,870,000 
883,000 
950,000 
136,000 
346,000 
153,000 
996,000 
147,000 
941,000 
534,000 
117,00(1 
134,000 

1,238,000 

8,445,000 


..  10,682,000 

Inc.  or  dec. 
Dollars. 


+ 
+ 


+ 

+ 
+ 

+ 


+ 


205,000 
303,000 
400,000 
2,000 
161,000 

34,000 
512,000 

21,000 
366,000 
151,000 

34,000 
135,000 

40,000 


Gas  engines,  stationary.^ — 

To  Canada      131,000 

„   Argentina            ...  74.000 

„   Australia 38,000 

„   Europe     57,000 

Petrol  engines,  stationary.^ — 

To  Canada      755,CO0 

„   Argentina            ...  397,000 

Australia 307,000 

Mexico      , 43,000 

United  Kingdom . . ,  98,00o 

Other  countries  ...  863,000 


To  Other  countries 
Total 


+    420,000 

1911-12. 

Dollars. 

94,000 


394,000 


Steam  engines,  stationary.^ — 

To  Canada      248,000 

„   Cuba         90,000 

,,   Mexico      (i  1,000 

„    Brazil        42,000 

„   Philippine   Islands  22,000 

,,   Other  countries  ...  288, ()00 


Total         ...    2,463,000  Total         ...       751,000 

*  Not  shown  separately  in  1910-11  ;  the  total  exports  of  "elec- 
trical instruments  and  appliances  (including  telegraph  and  tele- 
phone instruments)  "  in  that  year  were  valued  at  110,703,000. 

t  Not  shown  separately  in  1910-11  ;  the  total  exports  of  "steam 
and  other  power  engines  and  parts  thereof,  stationary,"  in  that 
year  were  valued  at  '54,043,000. 


Australian  Electric  IIeatiii<>'  Apparatus. — According 

to  the  Mining  and  Engineering  lieriew,  the  C.  AND  C.  Electric 
Heating  Syndicate,  of  Melbourne,  is  being  formed  into  a  com- 
pany, with  a  capital  of  £150,00(\  to  take  over  the  patents  and 
enter  on  the  manufacture  of  electrical  apparatus,  such  as  cooking 
stoves,  hot  plates,  soldering  irons,  kettles,  ka.  "  The  experiments 
already  carried  out  by  the  syndicate  show  that  a  very  durable 
heating  element  has  been  evolved.  The  patentees  claim  that  it 
possesses  considerable  advantages  over  any  other  element  on  the 
market,  and  can  be  produced  at  a  low  cost." 

Barcelona  Exhibition. — The  project  for  holding  an 
International  Electrical  Exhibition  at  Barcelona  in  1915  has  been 
officially  approved  by  the  Government. 


Thk  following  table  shown  the  exports  of  electrical  good*  frtm 
Germany  during  the  half-year  just  cloeed  ;  figures  for  the  first  half- 
year  of  1912  are  added  for  purposett  of  coitipariaon,  and  ootes  of  any 
increases  or  decreases  aie  given  : — 


Dynamos,  electric  nminr'^,  1 1 an^tformer/i. 
Si'C,  ii'eighing  up  to  25  l<(j 

To  Great  Britain  ... 
„   Austria 
„    Rusiia  ... 
„   Other  countries 


1912. 

i;>i:j. 

Inc.  or  dec. 

KilogB. 

KilogB. 

Kilo^. 

•mem. 

26.000 

48,(X)0 

39,000 

136,000 

31,000 

-  -    •  K) 

■    '/J 

187,000 

-1-        5.000 
+        9,OtO 
-f-      60,000 
-1-      61,000 

Total 


24;',00o         374,000         +     12.=i,0C0 


Ditto,  iceighing  from  25  kg.  to  loO  hg. 


To  France 

100,000 

100,000 

— 

„  Great  Britain  ... 

100,000 

147,00<^> 

+ 

47,000 

„   Holland 

89,000 

112.000 

+ 

23,000 

„    Austria 

3U2.000 

266,000 

— 

36,000 

,,   Russia 

113,000 

217.(^)00 

+ 

104.000 

,,   Spain 

70,000 

97,000 

+ 

27,0C0 

„   Other  countries 

570,000 

548,000 

^^ 

22,000 

Total 


1,344,000      1,487,000         +    143,000 


Ditto,  weighing  from  100  kg.  to  500  kg. — 

To  Belgium 

,,  France 

,,  Great  Britain 

,.  Italy      

,,  Holland 

„  Austria 

.,  Russia  ... 

,,  Spain    ... 

,,  Brazil  ... 

„  Argentina 

„  Other  countries 


289,000 

310,000 

+ 

21.000 

152,000 

156.000 

+ 

4.000 

200,000 

357,000 

+ 

157,000 

222,0C0 

194,000 

— 

28,000 

210,000 

251,000 

T 

41,';K30 

423,000 

279,000 



144,000 

224.000 

391.000 

+ 

167,000 

179,000 

274,000 

-»- 

95.000 

248,000 

286,000 

-r 

38.000 

216,000 

189,000 

— 

27,000 

800.000 

996,000 

+ 

196,000 

Total 

Ditto,  weighing  orer  500  kg. 

To  Belgium 

„  France  ... 

„  Great  Britain... 

„  Italy 

,,  Spain    ...         ...         . 

„  British  South  Africa 

,,  Japan 

„  Argentina 

,,  Brazil  ... 

„  Norway 

„  Russia  ... 

„  Holland 

„  Other  countries 

Total 

Accu  m  II  la  tors, — 

To  Sweden 

„   Japan  

,,   Argentina 

„   Chile 

,,   Other  countries 


3,163,000   3,683,000    +  520,000 


813.000 
270,000 
268,000 

1,321,000 
858,000 
586,000 

1,536,000 

1,417,000 
500,000 
529,000 
524,000 
580,000 

1.860,000 


1,133.000 
542,000 
640.000 
863,000 

1,270,000 
625,000 

1,204.000 
831,0Co 
610.000 
412,000 
832.000 
530,000 

2.737,0CO 


524,000 
213,000 

2,257,000 
356,000 

1,325,000 


503,000 
201,(>00 
537,000 
371.000 
1,582,000 


Total 


Cable- 


To  Belgium 

,,  Holland 

„  Norway 

„  Sweden 

,.  British  South  Africa. 

„  Japan   

„  Argentina 

„  Chile 

,.  Other  countries 


1.510,000 
2,410,000 

443,000 
1.630,000 

135,000 
1.139.000 
2,267,000 

181,000 
5,387,000 


l,620,COO 
2.650.0t  0 
1,871,000 

744,000 
1,008.000 
2.024,000 
4,134,000 

386,000 
6.894,000 


Total 


Arc  Lamps.- 


To  Great  Britain... 

„   Russia 

,,   Argentina 

„    Austria 

,,   Other  countries 

Total 


34,000 
34,000 
27.000 
33.000 
144,000 


33,000 
68,0C0 
46.000 

27.000 
122,000 


+ 

+ 
+ 


320.000 
272,000 
372,000 
45S,0OO 
412,0(X) 

39,(X)0 
332,000 
58C,lKO 
110,000 
117.000 
308,000 

50,000 
877.0C0 


11,062,000    12,229,000         -f  1,167,000 


—  21.000 

—  12,000 
—1,720,000 
-I-  15,000 
-4-    257,000 


4,675,000      3,194,000         -1.481,000 


+  10,000 
-h  240.000 
+  1,428,000 
—  886,000 
-H  873.000 
+  885.000 
+  1,867,0011 
-r  205,000 
-1-1.507,000 


15,102,000   21,231,000         +6,129,000 


—  1,000 
+  34.000 
+  19,000 

—  6,000 

—  22,000 


272,000         296,000         +      24,000 
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1912. 

1913. 

Inc.  or  dec. 

Kilogs. 

Kilogs. 

Kiloge. 

Metal-Hla mcnt  la mpa. — 

To  Great  Britain... 

150,000 

69,000 

—      81,000 

„    Austria 

72,000 

84,000 

+      12,000 

„   Russia 

214,000 

98,000 

—    116,000 

„   Italy     

67,000 

69.000 

+        2,000 

,,   Spain 

64,000 

48,000 

—      16,000 

,,   Argentina 

23,000 

54,000 

+      31.000 

,,   Brazil 

37,000 

43,000 

+        6,000 

„   France 

39,000 

59,000 

+      20,000 

,,   Other  countries 

281,000 

381,000 

+    100,000 

Total 

917,000 

905,000 

—      42,000 

Telephone  applui/ice.s.. — 

To  Great  Britain  ... 

51,000 

(;2,ooo 

+      11,000 

„   France 

19,000 

31,000 

4-       12,000 

„   Russia 

50,000 

60,000 

+      10,000 

„   Italy    

29,000 

.50,000 

+      21,000 

„   Other  countries 

226,000 

224,000 

—        2,000 

Total 

375,000 

427,000 

+      52,000 

Electric  lights  pouer,  J^-c, 

appliances. — 

To  Belgium 

507,000 

627,000 

+    120,000 

„   Great  Britain  ... 

334,000 

481,000 

+     147,000 

„    Austria 

597,000 

912,000 

+    315,000 

„   Russia 

666,000 

1,118,000 

+    452,000 

„   Spain 

219,000 

584,000 

+    3rt5,000 

,,   British  S.  Africa 

218,000 

179,000 

—      39,000 

,,   Japan  ... 

212,000 

204,000 

—      38.00(1 

,,    Argentina 

712,000 

697,000 

—      15,000 

„    Brazil 

261,000 

382,000 

+     121,000 

,,   Chile 

137,000 

242,000 

+    105,000 

,.   Italy     

529,000 

661,000 

+    132,000 

„    Switzerland     ... 

266,000 

408,000 

+    142.000 

„   Other  countries 

...      1,753,000 

2,503,000 

+    745,000 

Total 

...      6,446,000 

8,998,000 

+  2,552,000 

Electric  meters.-^ 

To  Great  Britain 

48,000 

143,000 

+      95,000 

„    Italy     

151,000 

168,000 

+       17,000 

„   Austria 

196,000 

191,000 

—        5,000 

.,   Russia 

135,000 

242,000 

+    107,000 

„   Spain 

65,000 

119,000 

+      54,000 

„    Argentina 

59,000 

130,000 

+      71,000 

„   Other  countries 

405,000 

516,000 

+    111,000 

Total 

...      1,059,000 

1,509,000 

+    450,000 

Balfericx. — 

To  Great  Britain ... 

105,000 

162,000 

+      57,000 

„    Holland 

51,000 

51,000 

—        3,000 

,,   Russia 

30,000 

50,000 

+      20,000 

„   Sweden 

17,000 

40,000 

+       23,000 

,,   Switzerland    ... 

37,000 

46,000 

4-         9,000 

„    Other  countries 

171,000 

263,000 

+       92,000 

Total 

414,000 

612,000 

+    198,000 

Insulating  tvhes  of  paper 

.— 

To  Russia 

163,000 

192,000 

+      29,000 

„   Sweden 

121,000 

200,000 

+      79,000 

„   Switzerland    ... 

439,000 

419,000 

—      20,000 

,,   Italy     

r  9,000 

168,000 

+      49,000 

,,   Other  countries 

658,000 

869,000 

+    211,000 

Total 

...      1,500,000 

1,848,000 

+    348,000 

Finished  armatvres  and 

coinnvfators. — 

To  Belgium 

224,000 

104,000 

—    120,000 

„   Great  Britain  ... 

259,000 

200,000 

—      59,000 

,.   Italy     

313,000 

201,000 

—    112,000 

,,   Austria 

217,000 

281.(100 

+      64,000 

,,   Russia 

l.i3,000 

232,000 

+      79,000 

„   Japan   

143,000 

202,000 

+      59,(  00 

„   Argentina 

118,000 

100,000 

—      18,000 

,,   Other  countries 

622,000 

890,000 

+    268,000 

Total 

...      2,049,000 

2,210,000 

+    161,000 

Kilog  =  2-204  lb. 

Half-Watt  Lamps. — We  are  asked  to  correct  certain 
erroneous  rumours  on  the  subject  of  the  new  "  Half-Watt '"  lamp. 
The  lamp  in  question  will,  at  any  rate  for  some  considerable  time  to 
come,  only  be  supplied  in  units  of  extremely  high  c.p.  to  compete  with 
high  pressure  gas  arcs  for  street  lighting,  &c ,  and,  of  course, 
electric  arc  lamps.  It  is  probable  that  such  "  Half- Watt"  lamps 
will  be  available  in  commercial  quantities  during  the  present  year, 
and  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  of  Dalston, 
hope  before  long  tc  give  a  demonstration  of  such  a  lamp, 
embodying  certain  novel  processes  of  manufacture  pot  hitherto 
applied  to  electric  lamps. 


MONOPOLY    V.     cooperation: 
CONSERVATION  v.  WASTE. 


Bt  DOUGLAS  S.  MARTIN. 


It  is  to  be  feared  that  the  anonymous  article  entitled 
"  Co-operation  between  Private  and  Public  Supply  Systems," 
which  appeared  in  the  Electrical  Review  for  March 
28bh,  is  likely  to  lead  to  a  lot  of  misunderstanding  on  the 
part  of  English  engineers,  if  its  statements  are  accepted  at 
their  face  value. 

The  author  cannot  be  blamed  for  having  been  fascinated 
by  the  scheme  proposed  by  Mr.  Percival  Moses,  consulting 
engineer,  of  New  York  City,  and  the  apostle  of  the  isolated 
plant — a  scheme  in  which  all  kinds  of  industrial  waste  shall 
be  eliminated  through  the  friendly  interchange  of  power 
between  central  stations  and  isolated  plants.  Mr.  Moses, 
very    well-known    in    America,    has   been   pleading 


as   is 


the  cause  of  the  isolated  plant  very  eloquently  and  per- 
sistently for  many  years,  knows  his  subject  thoroughly, 
and  is  gifted  with  an  easy  and  convincing  style.  The 
writer  of  the  article  in  (juestion  has  apparently  fallen  to  him 
very  (|uickly,  but  naay  not  be  censured  on  that  account  by 
persons  who  happen  to  hold  views  which  are  the  direct 
opposite  of  those  shared  by  Mr.  Moses.  He  is  deserving  of 
nothing  but  censure,  however,  for  his  reckless  jumping  to 
conclusions,  and  his  utterly  unwarranted  inference  that  this 
(to  many)  wild-cat  scheme  of  power-exchange  has  any  con- 
siderable number  of  adherents  in  the  States. 

Let  us  take  a  look  at  the  scheme  which  has  l)een  pro- 
posed.     I   have  not   read  this  particular    article    of   Mr. 
Moses  in  the  Engineerwg  Magazine,  though  I  am  familiar 
with  his  writings  and  views  on  the  electric  supply  business. 
I   am   considering   the    application   to    British   conditions 
discussed   by    the   anonymous  author.     Your  contributor's 
references  to  the  virtues  of  the  private  electrical  plant  in 
an   industrial    establishment    have    possibly    misled    many 
readers,  for  they  display  a  complete  ignorance  of  the  raison 
d'etre  of  central  station  service.     Was  the  writer  aware  that 
it  is  by  the  cultivation  of  the  diversity  factor  alone  that  a 
central  station  can  be  successful ;    that  complete  advantage 
can  only  be  taken  of  the  time  diversity  of  many  peaks  by 
throwing  them  all  into  one  system  :    that  individual  peaks 
— rolling  mills,  street  railways,  machine  shops,  and  so  on — 
disappear  individually  when  charted  on  a  magnified  picture 
of    the   whole   load  ?       If  he  has    for  the  first  time  now 
realised  these  things,  can  he  not  see  that   there  is  no  place 
for  the  small  plant  in  this  scheme  of   balance  and  mutual 
power  flow  ;     that  every  small  plant  must  go  in  order  to 
provide  all   the  diversity  for  the  main  station  which  can 
possibly  be  obtained  ?      Granting  the  one  point  that  indi- 
vidual peaks  are  cancelled  out  when  their  circuits  are  fed 
from  the  same  systems,  and  that  by  this  means  we  are  able 
to    care    for    a    maximum   diverse   time   demand,  say,  of 
100,000  K\v.,  with  a  supply  plant  of,  say,  25,000  Kw.,  then 
all  these  smaller  plants,  feeding  their  few  hundreds  of  kilo- 
watts into  the  system,  simply  represent  so  much  sheer  waste 
of  investment.     They  perform  no  useful  work.     The  central 
reservoir  is  there,  and  can  care  for   1,000  kw.  of  factory 
motors  one  minute,  for  1,000  kw.   of  street    railways   the 
next,  as  the  workmen  ride  home,  and  for  1,000  kw.  of  house 
lighting  15    minutes  later  when  the  men  have  reached  their 
dwellings.     The  essential  point  is  to  give  the  benefit  of  the 
diversity  to  the  central  station.       The  idea  of  the  stalwart 
and  all-sufficient  central  reservoir  is  an  excellent  one.     Why 
drag  m  these  diminutive  pools  of  ornamental  water,  these 
merest  bubbles  on  the  surface  ? 

In  regard  to  another  section  of  the  article,  of  course, 
the  load  density  in  a  given  locality  may  increase  to 
such  a  point,  and  the  physical  location  of  the  load  centre 
may  be  such,  that  it  may  become  advisable  to  erect  an 
auxiliary  station  to  care  for  it.  But  the  prime  efsential 
remains  the  same  ;  when  the  auxiliary  station  is  built  and 
put  into  operation,  it  must  be  a  big  station,  in  order  that  its 
efficiency  may  be  high  and  "  industrial  waste  eliminated," 
and  it  must  be  given  as  high  a  diversity  factor  as  possible. 
To  that  end  every  isolated  plant  in  that  locality  must  go  out 
pf  business,  all  this  aggregation  of  petty  c^al  bills  and  petty 
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labour  bills  must  l>e  eliminated,  and  the  beautiful  reservoir 
must  be  left  to  itself  to  work  out  a  true  proj^ramme  of  con- 
servation.    London  is  far  bi<(ger  than  any  American  city, 
but  London  has  not  yet  f^rown   anywhere   near  the    point 
beyond  which  the  cost  of  transmission  from  a  central  plant 
would  become  anything  to  worry  about,  compared  with  the 
overwhelming  economy  in   actual   generating    costs   which 
such  a  scheme  would  make  possil)le.     The  watts  lost  in  the 
mains  would  not  amount  to  a   millionth  part  of  the  awful 
waste  which  is  now  going  on  in  thousands  upon  thousands  of 
individual    hand-fired    boilers.      Certainly,    auxiliary    and 
supplementary  stations  would  be  built  to  care  for  the  distant 
loads  ;  and  in  cases  where  the  distance  became  really  great, 
the  bus-bar  voltage  would  be  stepped  up  to  33,000,  or  GG,00O, 
or  110,000  for  transmission  to  the  next  big  town,  and  for 
tying-in  with  the  supply  bus-bars  there.      But  where  on 
earth  in  this  scheme  is  there  any  room  for  the  small  station  ? 
Three  main  generating  stations  at  Birmingham,  Bristol,  and 
Greenwich,  could  probably  care  for  the  whole  of  the  South  of 
England  if  ereri/  isolated  plant  were  shut  down  ;  if  the  main 
transmission   lines  were   carried    cross-country,   by  Act  of 
Parliament,  at    110,000  volts  ;    if  the  distribution  feeders 
were    run    at    33,000,  and    local    lines    at    11,000  volts  ; 
or,  in    general,    if    the    most    economical    voltages    were 
selected   for  the  various  locations  and    the  various   loads. 
You    would  gef  all  the   balancing  effect   that   you    would 
want  out   of  such   a   system    as   that  ;    and  so   far    from 
admitting  that  the  scheme  of  Mr.  Moses  is  one  "  which 
it    is    practically    certain    will    become    more    and    more 
realised  as  time  goes  on,"  I  would  willingly  forecast,  baseing 
my  view  on  the  extraordinary  progress  which  has  been  made 
in  America  in  the  last  three  years  in  tying-in  main  stations 
and  systems,  at  extra  high  voltages,  situated  many  hundreds 
of  miles  apart,  that  in  50  years  from  now  some  such  scheme 
as  this  will  actually   be  in  operation,  and  the  isolated  plant 
will  be  an  utterly  extraordinary  thing. 

In  this  scheme,  therefore,  the  isolated  plant  receives  no 
consideration  as  possessing  any  of  the  elements  of  real 
economy  ;  and  it  can  be  shown  that,  where  new  construction 
alone  is  in  question,  nothing  should  be  done  to  increase  the 
number  of  such  plants  now  in  operation.  Where  the  starting 
point  of  the  argument  is  that  isolated  plants  do,  in  fact, 
exist,  and  that  we  must,  adjusting  ourselves  to  conditions  as 
we  find  them,  evolve  some  scheme  for  cutting  down  the 
waste  to  the  greatest  possible  extent,  we  find  that  the 
scheme  which  has  been  proposed  even  then  is  not  the  one 
which  will  produce  the  best  results.  Assuming  that  the 
isolated  plants  are  there,  and  that  they  have  got  to  be  used, 
it  will  appear  that  the  maximum  of  waste  can  be  prevented, 
and  the  maximum  of  time,  money  and  energy  conserved,  if 
they  are  operated  for  as  short  a  time  each  day  as  possible — 
not  that  the  boilers  are  kept  constantly  under  steam  with 
the  generators  pumping  into  the  ring,  according  to  the 
picture  drawn  in  the  article  under  notice.  When  an  indi- 
vidual factory  owner  is  already  in  possession  of  an  isolated 
plant,  the  best  use  he  could  make  of  it  would  be  to  keep  it 
as  a  stand-by  for  his  peak,  assuming  that  during  the  day  his 
individual  peaks  are  not  worth  worrying  about,  and  that  the 
only  peak  to  be  considered  is  his  4  o'clock  winter  peak, 
which  his  private  plant,  anyway,  would  be  incapable  of 
handling  unless  it  were  over-powered  to  an  extent  excessive 
for  its  normal  load.  Under  such  conditions,  it  would  be 
economical  for  him  to  allow  his  plant  to  stand  idle  during 
the  steady  portion  of  the  curve,  taking  all  of  his  power  from 
the  supply  company's  mains  ;  and  to  start  up  and  throw  in 
his  isolated  equipment  as  his  peak  came  on.  taking  the 
necessary  precautions  to  see  that  his  generator  carried 
sufficient  of  the  peak  load  to  prevent  any  of  his  maximum 
demand  from  reaching  the  company's  meter.  I  am  not 
saying  that  this  course  would  not  be  beset  with  difficulties, 
and  that  some  time  or  other  he  would  not  let  his  peak 
register  on  the  mains.  All  I  contend  is  that  he  might  draw 
his  50-KW'.  normal  load  from  the  line  during  the  daytime  ; 
and,  when  he  knew  his  heavier  load  of  150  k\v.  or  200  KW. 
was  coming  on,  he  might  start  up  his  small  set — not  with  the 
idea  of  helping  out  the  central  station,  but  of  saving  money 
for  his  own  pocket.  If  the  same  plan  were  followed  by  50 
other  factories  in  a  single  town,  each  already  possessing  a 
private  plant,  the  net  result  would  be  that  the  maximum 
degree  of  conservation  would  be  realised  in  the  whole  com- 


munity, and  the  central  station,  theoretically,  would  be  able 
to  operate  on  an  even  load  with  a  factor  of  75  to  100  per 
cent.  Disregarding  the  "theoretically"  in  the  foregoing 
statement,  it  is  immediately  obvious  that  such  a  scheme,  while 
representing  the  best  possible  returns  for  the  individnal 
owners  of  existing  equipment  if  any  scheme  of  tying-in  is 
going  to  be  adopted,  actually  will  not  be  bo  economical  to 
the  individual  as  operating  entirely  independent  of  the 
central  supply  ;  and  it  is  hardly  necessary  to  point  out  thai 
this  method  of  relieving  the  central  station  from  the  peak  by 
splitting  it  up  into  50  or  more  individual  peaks  is  fright- 
fully extravagant,  compared  with  the  straight  central  station 
scheme  of  carrying  all  the  combined  peaks,  which  will  them- 
selves show  some  diversity  on  a  single  large-caf)acity  get, 
fired  and  sent  into  operation  for  the  purpose  of  the  jx-ak. 
It  is  better  to  remove  the  individual  day-peaks,  having 
some  inevitable  time-diversity,  by  carrying  them  all  on  the 
same  system,  and  allowing  them  to  level  each  other  out.  It 
is  better  to  meet  the  total  afternoon  peak  by  the  provision  of 
as  few  and  as  large  single  units  as  possible.  In  any  case, 
cut  out  the  small  isolated  plant. 

All  this,  of  course,  is,  after  all,  a  matter  of  opinion,  and  I 
am  no  more  entitled  to  my  views  than  is  the  writer  of  the 
earlier  article  entitled  to  his.  My  main  quarrel  with  him  is 
his  reference  to  the  line  along  which  American  engineers 
are  bending  their  energies,  and  of  the  direction  of  which 
he  is  obviously  ignorant.  Everyone  in  the  States 
is  looking  towards  the  bulk-supply  idea  —  not  because 
Americans  necessarily  worship  the  large  corporation,  but 
because  in  the  electrical  supply  business  competition  is 
a  sheer  waste  and  hindrance,  and  economy  Lies  in 
monopoly-regulated  monopoly.  The  supply  companies 
in  the  big  cities  are  meeting  with  a  lot  of  competition 
from  the  isolated  plant,  but  they  are  fighting  it — cleanly 
and  openly — with  every  means  in  their  power,  and  will 
eventually  win  out.  Right  is  on  their  side,  if 
we  judge  right  by  the  standards  of  achievement.  Perhaps 
the  competition  is  a  good  thintr  in  spurrimr  the  central 
stations  on  to  great  achievement.  Certainlv  all  the  advances 
which  have  been  made  in  the  progress  of  the  electrical  age 
in  America  have  been  made  by  the  central  stations.  The 
manufacturers  have  put  their  best  engineering  into  the  deve- 
lopment of  apparatus  for  the  big  supply  systeips  ;  it  is  only 
through  the  big  systems  that  electrical  service  has  become 
a  real  achieved  fact  in  American  everyday  life,  in  street 
railway,  in  factory,  in  theatre,  in  dwelling  place  :  and  it 
will  only  be  through  the  further  development  of  the  big- 
station  idea  that  electrical  service  will  be  made  increasingly 
available  to  the  mass  of  mankind.  Where  they  have  to  fight 
the  isolated  plant,  central  station  men  fight  it  not  through 
personal  animus  towards  the  leaders  of  the  movement,  but 
because  they  are  acting  acccirding  to  their  convictions,  and 
their  convictions  tell  them  that  the  isolated  plant  means 
waste.  Therefore,  they  must  set  their  rates  to  kill  the 
isolated  plant—not  because  they  delight  in  killing,  bnt 
because  their  line  of  business  can  only  be  run  efficiently  by 
raking  in  all  loads  and  every  kind  of  load. 

Co-oi)eration  on  these  lines  is  therefcre  out  of  the  question, 
because,  in  the  first  place,  any  such  scheme  must,  from  the 
nature  of  it,  be  incomparably  inferior  to  a  straight  central 
station  supply  scheme  ;  and  because,  in  the  second  place, 
central  stations  are  too  much  occupied  with  the  development 
of  their  own  engineering  ideas  along  sound  lines  to  have  any 
care  for  propositions  of  this — at  best — makeshiit  character. 
"  An  indication  of  the  line  of  thought  which  is  being  actively 
pursued  in  America  "  can  be  gained  from  noting  what  is 
really  happening  in  this  country,  in  a  territory  where  a  net- 
work is  being  set  up  which  is  already  within  measurable 
distance  of  the  ideal  forecasted  by  Edison,  Ferranti.  and 
Steinmetz — no  sipall  fry  here,  no  duplication  and  multipli- 
cation of  buildings,  boilers,  bunkers,  bcostei-s,  and  bus-barp, 
but  a  few  giant  steam  and  hydraulic  stations  turning  out 
their  load  according  to  a  real  schedule  of  conservation.  .  .  . 
"  The  economical  operation  of  such  systems  as  the  Southern 
Power  Co.,  a  large  network  in  itself,  which  is  tied  in  with 
the  Yadkin  River  Power  Co..  at  Method,  and  is  contem- 
plating tying  in  with  the  Georgia  Power  Co.,  at  Easley,  and 
the  latter  with  the  Tennessee  Power  Co.,  at  Rome,  is  a 
problem  of  considerable  importance.  The  Southern  Power 
Co.  is  operating  approximately   350  miles  of  100,000-volt 
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lines  as  well  as  an  extensive  network  of  44,000-volt  and 
11,000-volt  lines,  and  the  Yadkin  Kiver  Power  Co.  has 
approximately  190  miles  of  100,000-volt  lines.  The 
Georgia  Power  Co.  will  have  approximately  200  miles  of 
100,000-volt  lines,  and  the  Tennessee  Power  Co.  nearly 
200  miles  of  120,000-volt  lines,  as  well  as  approximately 
100  miles  of  (;6,000-volt  lines,  making  a  total  of  nearly 
800  miles  of  100,000-volt  lines  in  the  four  systems,  and 
hundreds  of  miles  of  lower  voltage  lines,  all  tied  in  one 
vast  system.  The  total  distance  by  transmission  line  from 
Blewetts  Falls  to  Nashville  will  be  over  700  miles." 


THE    NATIONAL    GAS    ENGINES    AT 
ACCRINGTON. 


In  our  last  issue  we  described  and  illustrated  the  Mond 
producer  and  gas-engine  installation,  which  is  now  in  use  at 
the  Corporation  Electricity  Works,  Accrington.  As  the 
engines  used  in  this  plant,  which  were  supplied  by  the 
National  Gas  Engine  Co.,  of  Ashton-under-Lyne,  are  of 
considerable  interest,  embodying  many  recent  improvements, 
a  more  extended  description  of  them  may  be  of  interest. 


The  engine  bearings  have  cast-iron  shells  lined  with 
white  metal  ;  for  operating  the  valve  gear  a  two-to-one  steel 
reducing  gear  is  employed  with  helical  teeth,  the  large  gear 
being  on  a  camshaft  which  is  carried  in  bearings  supplied 
with  oil  under  forced  lubrication.  All  the  cams  and  rollers 
are  of  case-hardened  steel. 

One  end  of  the  crankshaft  carries  the  governor  for  regu- 
lating the  speed,  which  actuates  the  valves  in  the  throttle 
box  for  both  gas  and  air  ;  the  usual  speeder  gear  attachment 
is  provided.  The  connecting-rods  have  marine  adjustable 
ends  both  top  and  bottom  ;  the  cylinders  are  without  liners, 
and  the  top  cylinder  is  a  separate  casting  from  the  bottom 
one. 

Extreme  care  has  been  taken  in  providing  for  ex- 
pansion, in  evidence  of  which  the  company  have  not  yet  had 
the  misfortune  of  a  cracked  cylinder  with  these  engines 
working  on  producer  gas,  and  only  in  exceptional  cases  due 
to  bad  water  and  shortage  of  water  have  they  experienced 
any  difficulty  of  this  kind  with  an  engine  working  on 
coke-oven  gas. 

The  exhaust  pipes  are  also  provided  with  exceptional 
facilities  for  expansion,  the  idea  running  through  the  whole 
design  of  this  engine  being  to  free  castings  from  initial 
stresses. 

The  bottom  pistons  are  of   the  usual   trunk  type,   fitted 


Sectional  Views  of  Two-Crank  Vertical  Tandem  "National"  Gas  Engine. 


They  consist  of  two  1,000-b.h.p.  vertical  four-crank 
enclosed  gas  engines,  fitted  with  two  tandem  cylinders  to 
each  crank — eight  cylinders  in  all — and  running  at  a  speed 
of  200  E.p.M.  As  mentioned  last  week,  each  engine  is 
direct-coupled  to  a  Peebles  three-phase  50-cycle  G,600-volt 
alternator  rated  at  938  k.v.a.,  '8  power  factor,  and  designed 
for  25  per  cent,  two -hour  and  50  per  cent,  momentary 
overloads.  The  engine  being  of  the  four-cycle  single-acting 
type,  with  four  pairs  of  tandem  cylinders,  the  crankshaft 
receives  four  impulses  per  revolution,  or  800  impulses  per 
minute  ;  by  employing  eight  cylinders,  the  cylinder  diameter 
can  be  such  that  water-cooled  pistons  and  exhaust  valves 
are  dispensed  with,  water  cooling  only  being  used  for  the 
cylinder  covers  and  jackets. 

The  engine  is  of  the  totally  enclosed  type,  fitted  with 
forced  lubrication  throughout ;  the  oil  pumps  are  valveless 
and  in  duplicate,  and  suck  from  oil  filters  also  in  duplicate, 
which  can  be  removed  for  cleaning  purposes,  one  at  a  time, 
whilst  the  engine  is  running  without  any  fear  of  dirty  oil 
bemg  drawn  into  the  system.  The  oil  pumps  deliver 
thi'ough  an  oil  cooler,  through  the  internal  tubes  of  which 
the  whole  of  the  cold  water  passes  on  its  way  to  the 
cylinders. 


with  case-hardened  steel  piston  pins  of  exceptionally  large 
dimensions ;  Ramsbottom  rings  are  fitted  to  each  piston. 
The  top  and  bottom  pistons  are  connected  by  a  cast-iron 
sleeve  ground  true  in  the  lathe  along  with  the  pistons, 
which  acts  as  a  distance  piece  and  as  a  means  of  packing 
the  space  between  the  two  pistons.  Through  the  centre  of 
the  sleeve  a  chrome-nickel  steel  bolt  is  fitted,  holding  the 
two  pistons  rigidly  together.  The  sleeve  when  in  action 
wo^ks  up  and  down  in  metallic  packing  placed  in  the 
middle  cover  or  intermediate  head,  which  is  stationary  and 
retained  by  radial  screws  ;  the  packing  is  composed  of  many 
cast-iron  rings  working  on  the  cast-iron  sleeve,  an  arrange- 
ment which  is  found,  with  a  normal  amount  of  lubrication, 
to  have  a  very  long  life,  in  fact,  after  a  year's  continuous 
running  no  shoulder  is  usually  formed  on  the  rod.  The  top 
cylinders  and  metallic  packing  are  lubricated  from  a  sight 
feed  lubricator  driven  off  the  camshaft. 

The  inlet  valves  are  fitted  in  a  self-contained  cage,  com- 
plete with  operating  lever,  spring,  and  valve  stem  guide,  and 
are  provided  with  an  isolating  gas  valve,  in  order  to  prevent 
the  gas  and  air  uniting  and  forming  an  explosive  mixture  in 
the  inlet  pipes.  This  gas  cone  valve  is  firmly  secured  to  the 
spindle,  as  experience  has  shown  that  springs  in  this  position 
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very  soon  break  or  lose  their  temper.  The  exhaust  valve  is 
of  cast-iron,  with  a  short  steel  stem  at  the  lower  end  to 
carry  the  spring  ;  no  water  cooling  is  employed  ;  the  valve  is 
provided  with  a  renewable  seat.  The  time  required  to  take 
out  an  inlet  valve  does  not  exceed  10  minutes,  the  bottom 
inlet  valves  being  equally  as  accessible  to  the  crane  as  the  top 
ones  ;  about  the  same  time  is  refjuired  to  withdraw  an 
exhaust  valve,  and  a  line  of  pistons  may  be  taken  out  of 
these  engines  when  hot  within  the  hour.  The  general 
design  of  these  engines  is  shown  in  the  sectional  views, 
which,  however,  show  a  two-crank,  not  a  four- crank  engine. 

The  ignition  system  is  in  duplicate,  low-tension  magnetos 
being  provided,  which  are  driven  by  means  of  a  heavy  silent 
chain  from  the  camshaft.  The  current  from  the  low-tension 
magnetos  is  passed  through  coils,  the  high-tension  current 
resulting  being  supplied  through  a  distributor  to  the  various 
plugs  in  due  rotation.  Each  cylinder  has  two  sparking  plugs, 
each  plug  deriving  its  current  from  an  independent  source. 

Facilities  are  provided  on  the  end  of  the  camshaft  for  in- 
dicating the  starting  position  of  the  engine,  also  a  very  neat 
safety  barring  gear  is  supplied  for  turning  the  engine  round. 

In  connection  with  the  governing,  a  safety  governor — or 
runaway  governor — is  fitted,  usually  arranged  to  come  into 
action  if  the  speed  of  the  engine  exceeds  12  per  cent,  above 
the  normal. 

It  is  found  from  experience  that  this  type  of  engine  is 
extremely  easy  to  handle,  and  especially  good  at  paralleling  ; 
the  usual  time  taken  to  parallel  two  of  these  sets,  from  the 
time  of  turning  air  on  to  being  in  parallel,  is  about  a  minute 
and  a  quarter.  The  remarkable  flexibility  of  this  type  of 
engine  was  shown  by  an  accident  which  occurred  to  one  of 
two  engines  in  a  colliery  power  station  operating  on  coke- 
oven  gas.  The  accident  was  due  to  unsuitable  water, 
causing  accumulation  of  sediment  in  cylinder  jackets, 
covers  and  exhaust  pipes,  with  the  usual  result  of  a  seized 
piston.  The  piston  line  was  completely  withdrawn,  and 
the  engine  ran  in  parallel  with  the  other  three-crank  engine 
on  a  50-cycle  supply  within  three  hours,  and  did  a  propor- 
tionate amount  of  the  load. 

It  may  be  noted  that  the  Accrington  engines  are  operating 
on  gas  produced  in  a  Mond  by-product  recovery  plant,  the 
percentage  of  hydrogen  in  a  gas  of  this  nature  being  about 
27  per  cent.  ;  one  engine  is  running  165  hours  per  week 
and  the  other  is  working  ootton  mill  hours,  viz.,  56  hours 
per  week.  The  oil  consumption  for  the  whole  of  the  above 
plant  for  one  week  is  85  gallons,  and  the  fuel  consumption 
per  unit  generated  averages  rather  over  1 1  lb. 

The  complete  arrangement  of  the  engines  at  Accrington, 
together  with  the  water  coolers,  exhaust  boilers,  compressed 
.  air  starting,  &c.,  was  illustrated  on  page  258  of  our  last 
issue.  The  cooling  water  from  each  engine  is  circulated  by  a 
motor-driven  centrifugal  pump  through  a  Little's  cooler, 
made  by  Messrs.  Heenan  &  Froude  ;  the  waste  heat  boiler 
for  each  engine  is  of  the  tubular  type,  by  Messrs.  Adanison 
and  Co.,  and  generates  about  2  lb.  steam  per  B.H.p.-hour  at 
1 00  lb.  pressure  at  full  load. 

A  motor-driven  three-throw  boiler  feed  pump  is  installed, 
drawing  its  water  from  a  portion  of  the  cooling  water 
passing  round  the  exhaust  pipes  on  the  engines,  at  a 
temperature  of  about  130"  F.  In  conclusion,  we  are  indebted 
to  the  National  Gas  Engine  Co.  for  the  above  particulars  of 
their  engines. 


DELIVERIES. 


[COSDrUNICATED.] 


Hey  wood.  —  Bulk    Supply    Akranoements. —  The 

question  of  obtaining  a  bulk  supply  from  the  Bury  Corporation 
was  discussed  at  a  meeting  of  the  T.C.  on  Aug^ust  Hth.  Councillor 
J.  Ashworth  said  prices  had  been  obtained  from  the  Bury  Corpora- 
tion and  from  the  Lancashire  Electric  Power  Co.,  and  the  offer  of 
Bury  had  been  accepted  for  a  supply  for  a  period  of  10  years,  with 
the  option  of  a  further  five  years.  The  result,  in  the  opinion  of 
the  engineer,  would  be  a  saving  of  £1,388  per  year.  To  take  on 
this  supply  it  would  be  necessary  to  expand  an  approximate  sum  of 
£12,000  for  transforming  plant,  cables,  &c.  The  interest  and 
sinking  fund  on  this  would  be  £750  a  year,  and  when  this  £750 
had  been  met,  the  net  gain  to  the  Corporation  would  be  £1,388 
per  year.  Had  they  decided  to  build  new  works  to  have  met 
expected  future  demands,  they  would  have  been  faced  with  an 
additional  expenditure  which,  with  present  capital  charges,  would 
have  meant  a  total  capital  expenditure  of  £84,000.  The  Com- 
mittee felt  that  when  the  arrangements  were  completed  the 
Corporation  would  be  in  a  position  to  supply  large  consumers  on 
equal  terms  with  neighbouring  authorities.  The  [arrangement 
for  the  bulk  supply  was  unanimously  supported, 


Ix  the  early  part  of  the  year  a  leading  article  in  the 
Eli;< TUK  Ai,  PlKvikw"*  dealt  concisely  with  the  qnestioD  of 
the  personal  factor  in  the  engineering  world,  in  the  course 
of  which  attention  was  drawn  to  a  namber  of  causes  having 
varying  effects  upon  the  present-day  progress  of  manufac- 
turers engaged  in  the  electrical  industry. 

Not  least  amongst  those  mentioned  is  the  time  taken  for 
the  execution  of  orders,  and  although  it  is  only  reasonable 
to  suppose  that  all  our  manufacturers  are  giving  this  vexed 
problem  every  attention,  yet  beneficial  results  do  not,  on  the 
face  of  things,  seem  very  apparent. 

There  may  be  a  few  purchasers  of  electrical  machinery 
and  apparatus  who  have  not  had  their  arrangements  con- 
siderably hampered  by  repeated  delays  m  delivery  of  orders 
guilelessly  given  in  the  hope  of  being  executed  in  a  reas<jn- 
able  time,  but  certainly  these  are  not  many  and  their  less 
fortunate  friends  feel  that  the  average  manufacturer  has 
more  than  a  double  dose  of  original  sin,  whilst  the  friction 
engendered  by  the  contractors'  delinquencies,  unfortunately, 
is  in  no  way  relieved  by  the  total  inability  of  their  customers 
to  understand  or  to  appreciate  the  difficulties  with  which  the 
manufacturer  has  to  contend,  particularly  in  boom  periods. 

For  some  considerable  time  there  has  been  observed  a 
tendency  in  certain  directions  to  adopt  an  independent  atti- 
tude, no  doubt  due  partly  to  that  element  of  human  nature 
which  asserts  itself  when  it  is  possible  to  pick  and  choose 
the  more  profitable  class  of  business.  When,  however,  the 
volume  of  business  wanes,  thisattitude  will  vanish  more  quickly 
than  it  appeared,  and,  no  doubt,  those  manufacturers  whoatthe 
present  time  are  observing  the  interests  of  their  clients  to 
the  best  of  their  ability,  are  surely  also  improving  their  own 
position,  and  will  find  it  easier  to  withstand  the  inevitable 
slack  time,  for,  despite  the  cynic,  sentiment  fortunately  still 
has  a  voice  in  the  business  world. 

It  must  not,  however,  be  assumed  that  the  electrical 
manufacturers  are  the  principal  culprits  in  this  respect, 
because  this  is  not  the  case,  the  trouble  having  been  experi- 
enced throughout  every  branch  of  the  engineering  trade, 
find,  no  doubt,  in  others.  The  iron  and  steel  people  in 
particular  have  really  been  so  flooded  out  with  orders  as  to 
have  been  obliged  to  refuse  business  in  large  quantities,  and 
this,  coupled  with  similar,  if  lesser,  difficulties  in  connection 
with  other  raw  materials,  is  one  of  the  legitimate  excuses 
the  electrical  manufacturers  can  put  forward — for  common 
justice  compels  the  statement  that  some  of  the  reasons  for 
bad  deliveries  are  perfectly  legitimate.  The  miners'  strike 
of  last  year  is  now  ancient  history,  but  it  is  necessary  to  refer 
to  it,  because  this  conflict  was  the  cause  of  more  deep- 
seated  trouble  than  any  other  industrial  occurrence  of  recent 
yeai-s,  and  far-fetched  as  the  statement  may  seem,  it  is  quite 
conceivable  to  the  insider  that  its  effect  had  not  entirely 
worn  off  until  a  comparatively  recent  date  ;  this,  despite 
the  prevailing  impression  that  the  explanation  was  worn 
threadbare  long  since,  and  that  the  strike  was  a  perfect 
godsend  to  the  manufacturer  in  the  way  of  providing  prolific 
excuses.  It  is  only  necessary  to  refer  to  the  annual  reports 
of  most  trading  concerns  in  the  country  to  see  how  far- 
reaching  the  effects  of  the  coal  strike  reallv  were,  and  what 
a  lengthy  time  elapsed  before  a  normal  condition  prevailed. 

So  much  haMug  been  said  bv  way  of  extenuation  on 
account  of  the  "  boom  "  and  "  strike  "  phases  of  the  situation, 
what  cannot  be  defended  is  the  unreasonable  times  often 
taken  for  execution  of  work,  when  trade  is  slack.  The  fact 
that  when  work  is  scarce  the  number  of  hands  employe<i  is 
considerably  reduced,  and  that  other  facilities  are  curtailed, 
cannot  carry  much  weight,  because  there  is  in  all  shops  an 
irreducible  minimum  of  skilled  labour,  to  go  below  which 
would  be  a  suicidal  policy  on  the  part  of  the  management, 
and  the  ratio  of  this  minimum  to  the  work  in  hand  is  pro- 
portionately greater  in  slack  times.  Again,  it  is  obvious 
that,  if  only  from  a  monetary  point  of  view,  it  should  be 
the  manufacturer's  principal  aim  to  execute  orders  in  the 
shortest  possible  time,  for  it  will  be  appreciated  that  the 
sooner  he  effects  delivery,  so  automatically  his  account  is 
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more  quickly  due  for  payment.  Everyone  is  familiar  with 
the  sign  frequently  posted  in  the  windows  of  retail  trades- 
men reading — "  Small  profits,  (|uick  returns  "  ;  this,  with 
little  or  no  modification,  may  very  aptly  be  applied  to 
the  electrical  industry,  in  so  far  as  this  question  of  deli- 
very is  concerned,  not  to  mention  any  others,  when  a  radical 
alteration  might  be  essential. 

Generally  speaking,  the  principal  causes  of  delay  are,  per- 
haps, to  be  briefly  summarised  as  :  difficulty  in  obtaining  raw 
material  (already  dealt  with  above),  congestion  in  the  draw- 
lug  office  and  factory,  manufacturing  troubles,  whilst  possibly 
red  tai>e  also  has  its  victims.  It  may,  however,  be  reason- 
ably urged  that,  with  a  certain  amount  of  foresight,  these 
difficulties  can  be  more  or  less  guarded  against,  and,  conse- 
quently, such  excuses  are  beside  the  mark.  On  the  other 
hand,  there  are  very  many  contingencies  which  will  recidily 
occur  to  most  readers,  against  which  it  is  quite  impossible 
to  introduce  any  form  of  safeguard  ;  for  example,  a  reason- 
able promise  of  delivery  may  be  given  in  all  good  faith  with 
a  tender,  but  in  the  interim  between  submitting  this  and  the 
receipt  of  the  order,  the  factory's  facilities  may  well  have 
been  swamped  by  a  l)ulk  order.  Naturally,  in  such  circum- 
stances the  correct  procedure  is  at  once  to  acquaint  the 
client  of  the  altered  position  of  affairs,  explaining  fully  its 
effect  upon  his  order  and  ask  his  indulgence,  but  it  is  too 
often  the  case  that  our  friend  the  manufacturer,  hoping  for 
something  to  turn  up  and  afraid  of  cancellation,  says  nothing, 
and  eventually  finds  his  Micawber-like  policy  is  but  leaning 
on  a  broken  reed,  that  he  has  put  his  client  in  a  predicament, 
and  seriously  prejudiced  future  prospects.  It  should  be 
unnecessary  to  point  out  the  obvious  flaws  in  this  attitude, 
but  unfortunately  for  the  welfare  of  the  industry  at  large  it 
is  too  common.  However,  ignoring  such  contingencies  as 
herein  mentioned,  it  should  be  a  reasonably  safe  policy, 
when  estimating  deliveries,  to  strike  a  mean  between  the 
times  usually  taken  by  the  factory  in  the  past  for  making 
similar  apparatus  or  material,  say,  over  a  term  of  12  months  ; 
of  course  making,  where  necessary,  due  allowances  for 
increased  or  decreased  manufacturing  facilities. 

Again,  one  is  prone  to  suspect  that  very  frequently 
promises  are  made,  pei'haps  under  pressure  from  'the 
customer,  which  in  the  very  nature  of  things,  cannot  reason- 
ably be  maintained,  the  result  being  that  an  unenviable 
reputation  militating  against  repeat  orders  is  quickly 
acquired. 

Taking  all  things  into  consideration  therefore,  it  is  not 
necessary  to  seek  very  far  to  ascertain  the  reason  for  the 
prevalence  of  that  bugbear,  the  penalty  clause,  the  dislike  of 
which  is  in  no  way  diminished  by  its  "  liquidated  damages  " 
nom-ch'-gueire,  and  very  rarely  indeed,  made  equitable  by  the 
addition  of  a  corresponding  bonus  clause. 

Another  aspect  of  this  liquidated  damages  clause  is  that 
it  is  somewhat  enlightening  and  annoying  to  the  prospective 
purchaser,  if  he  compares  the  time  of  delivery  he  is  quoted 
for  identical  apparatus — (a)  without  a  penalty  clause ; 
(b)  with  a  penalty  clause  ;  (r)  with  a  bonus  clause ; 
(b)  and  (r)  being  added  at  succeeding  stages  of  the  corres- 
pondence. In  the  case  of  (r)  the  position  grows  quite 
interesting  to  behold,  for  almost  invariably  the  manufacturer 
lays  himself  out  to  earn  the  bonus  and  frequently  succeeds, 
not  realising  that  by  so  doing  he  is  perhaps  laying  his  good 
faith  open  to  imputation.  Of  course  comment  is  needless, 
and  it  is  reasonably  safe  to  assume  that  the  other  orders  in 
the  shops  suffer  in  a  greater  or  lesser  degree. 

It  is  a  moot  point  if  the  larger  manufacturers  or  the  small 
specialising  firms  are  the  bigger  sinners  ;  in  all  pi'obability 
there  is  not  much  to  choose  between  them,  for  whilst  we  are 
all  familiar  with  the  negative  statenjent  concerning  the 
spiritual  and  physical  welfare  of  big  industrial  corporations, 
yet  the  larger  firms,  with  their  special  routine,  if  well 
schooled  and  free  from  red  tape,  are  in  a  better  position  to 
obtain  raw  materials  than  their  smaller  competitors,  if  only 
on  account  of  their  being  able  to  bring  greater  pressure  to 
bear  upon  their  suppliers.  On  the  other  hand,  it  is  equally 
true  that  the  small  specialist  manufacturer  is  able  to  devote 
much  more  personal  attentim  to  the  progress  of  the  order 
through  all  its  stages. 

In  the  foregoing,  undue  prominence  has  been  given  to  the 
customer's  point  of  view,  but  it  must  not  be  assumed  that 
the  trouble  is  one-sided  in   its  origin.     Quite  the  reverse. 


and  undoubtedly  manufacturing  problems  would  be  much 
easier  of  solution  if  consulting  and  supply  engineers  and 
other  purchasers  did  not  expect  the  impossible,  but  en- 
deavoured to  adopt  a  more  tolerant  attitude  than  is  some- 
times the  case.  By  allowing  really  ample  time  for  the 
execution  of  the  work,  the  buyer  helps  matters  mutually  all 
round,  and  in  this  connection  it  is  very  often  the  case  that 
the  ample  time  may  be  given  by  the  simple  expedient  of  not 
taking  unnecessarily  lengthy  periods  for  the  consideration  of 
the  various  tenders.  He  himself  is  benefited  by  receiving  a 
lower  price,  for  it  is  not  to  be  wondered  that  the  manufac- 
turer— knowing  he  is  going  to  be  allowed  but  a  short 
delivery,  and,  furthermore,  to  be  saddled  with  a  penalty 
clause — is  going  to  take  care  of  possible  contingencies  in 
his  price. 


ELECTRIFICATION    OF    THE    CANNOCK 
CHASE    COLLIERY. 


A  PAPER  on  the  above  subject  was  read  before  the  South  Stafford- 
fehire  and  Warwickshire  Institute  of  Minin^r  Engineers  by  Mr.  S.  F. 
Sopwith,  of  which  the  following:  is  an  abstract : — In  view  of  the 
effect  of  additional  leg^islation  to  increase  cost  of  production,  it  has 
become  essential  that  mcdern  methods  should  be  introduced  into  the 
older  collieries  if  the  all-too-narrow  margin  which  normally  exists 
between  costs  and  sales  is  not  to  be  reduced  to  vanisbingr  point. 

It  was  on  this  account  that  the  Cannock  Chaee  Colliery  Co. 
decided  to  adopt  electricity,  with  a  view  to  reducing  colliery- 
consumption  and  providing  a  means  of  transmitting  power  under- 
ground for  haulage  and  other  purposes.  The  sulcstitution  of 
electric  drives  for  the  screens  and  picking-belts  formed  the  nucleus 
of  the  scheme,  which  has  gradually  been  extended  in  other 
directions. 

In  the  power  station,  steam  at  a  pressure  of  165  lb.  superheated 
100°  F.,  is  raised  in  two  Lancashire  boilers.  A  third  boiler  is 
provided  as  a  stand-by,  and  a  fourth  is  in  course  of  erection.  Feed- 
pumps of  the  Weir  type  supply  hot  feed-water  to  the  boilers  through 
a  Babcock  &  Wilcox  heater,  the  heat  being  obtained  from  the 
exhaust  of  the  engines,  which  passes  to  the  atmosphere. 

The  generating  plant  consists  of  three  direct-coupled  steam 
alternators,  two  being  of  20u  and  one  of  500  KW.  capacity.  The 
engines  are  compound  and  triple  expansion  respectively,  and 
together  with  the  alternators  were  made  and  supplied  by  the 
Bru3h  Co.  The  switchboard  is  of  the  Ferranti  remote-control 
type. 

Three-phase  current  is  generated  at  3,000  volts  and  50  cycles,  and 
distributed  by  overhead  bare  copper  conductors,  supported  on 
creosoted  redwood  poles,  to  sub-stations  at  Nos.  2,  3,  7  and  S  Pits, 
where  it  is  transformed  to  600  volts.  Lightning  arresters  are 
placed  at  the  power  station  and  sub-stations,  and  at  one  point 
between  the  two. 

The  plant  at  No.  2  Pit  sub-station  consists  of  a  100-KW.  trans- 
former of  the  core  type,  stepping  down  from  3,000  to  600  volts. 
Current  is  supplied  underground  for  a  75b  h.p.  motor  that  drives 
the  main  endless  haulage-gear,  and  two  10-b.h.p.  portable  haulage- 
gears.  On  the  surface  a  20-B  h.p.  motor  drives  a  creeper  and 
screen-conveyor  of  the  Marcus  type  ;  a  20-h.p.  motor  drives  the 
sawmill,  and  a  20-h.p.  motor  drives  a  crosscut  saw  for  cutting 
mining  timber.  The  75-b.h  p.  motor  was  applied  to  the  crank- 
shaft of  the  old  steam-driven  gear  through  epicyclic  reduction-gear, 
the  ratio  of  speeds  being  960  to  90  r.p.m.  This  gear,  known  as  the 
"Whitehall,"  and  made  by  Messrs.  Strachan  &  Henshaw,  serves  the 
double  purpose  of  reduction-gear  and  clutch,  the  motor  running 
continuously. 

At  the  No.  3  Pit  sub-station  two  transformers  of  100  and  50  KW. 
capacity  respectively  supply  the  current  for  two  20,  one  40,  and 
one  S-bh.:*.  motor  for  driving  the  screens  and  picking-belts,  these 
motors  Laving  replaced  numerous  small  steam  engines.  One 
40-B.H.P.  motor  drives  a  three-throw  pump  underground. 

A  15-B.H.P.  motor  drives  a  crosscut  saw  and  a  small  saw-bench 
for  cutting  mining  timber  into  lengths,  making  sleepers,  kc. 
Current  is  also  supplied  to  a  Simplex  coal-cutter  with  a  motor  of 

20-1!. H.p. 

At  No.  5  Pit,  the  high-tension  current  is  taken  direct  from  the 
power  station  bus-bars  down  the  shaft,  where  it  drives  a  motor  of 
180-B.H.P.  operating  a  main-and-tail  haulage-gear  about  a  mile 
from  the  shaft  inset:  a  70  n. h.p.  haulage-gear  and  a  centrifugal 
pump  of  25-B.H.p.,  the  current  for  the  latter  being  transformed 
to  000  volts  on  the  spot.  Arrangements  are  being  made  for  the 
installation  of  a  40-B  h.p.  main-and-tail  haulaee-ffear,  a  20-b  h.p. 
hoist  for  winding  coal  from  a  lower  level,  and  a  small  compressed- 
air  hammer-drill  plant. 

At  No.  7  Pit  sub-station,  one  50-kw.  transformer  supplies  current 
for  a  2.")  b.h.p.  turbine  pump  at  the  Five-Foot  level,  at  a  depth  of 
257  ft.  from  the  surface.  A  small  feeder  of  water  (chiefly  from 
the  shaft  garlands)  is  dealt  with  at  the  Old  Park  level  408  ft. 
from  the  surface  by  a  hydraulic  motor  driven  from  the  turbine- 
pump  rising-main,  .which  raises  the  water  to  the  main  lodge- 
room. 

No.  8  Sub-station  contains  three  50-KW.  transformers,  shortly 
to  be  replaced  by   two  of  100-KW.  capacity,  which  supply  current 
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on  the  surface  for  two  20-f5.n.i'.  motors  for  driving  the  screeninj? 
machinery,  and  underprround  for  one  120-ii.K.P.  main  endless  haul- 
age, two  30-11. p.  auxiliary  main-and-tail  haulatres,  and  one  lO-H.P. 
portable  main-and-tail  haulajfe.  A  portable  compressor  and 
hammer-drill  equipment  have  recently  been  installed,  and  other 
small  haulages  are  in  contemplation.  The  existing  transformers 
will  be  used  underground  where  required. 

Arrangements  for  conveying  the  current  to  the  company's  pits 
at  Hednesford  are  in  progress.  The  overhead  bare  wires  will  be 
connected  through  a  switch  on  the  surface  to  the  main  shaft  cable 
and  the  pressure  will  be  transformed  to  600  volts,  and  used  for 
haulage,  heading,  and  coal-cutting  purposes. 

The  cables  for  medium  pressure  are  three-core  bitumen-insulated 
throughout,  and  paper-lead  covered,  and  the  high-tension  cables 
are  doubled-armoured  with  steel  tape  and  wire. 

In  addition  to  the  foregoing  plant,  lighting  transformers  are 
placed  underground  at  important  junctions,  and  in  some  cases 
supply  current  on  the  surface. 

The  following  is  a  summary  of  the  cost  of  the  entire 
installation  : — 

Power  Station  and  Transmission  Lines. 

Powerhouse,  boiler  house,  buildings,  boiler  seatings, 

engine  foundations,  &c....         ...         £4,000 

Two  200-KW.  steam  alternators       2,500 

One  nOO-KW.      do.          do.              2,574 

Switchboards  and  fittings 520 

Three  boilers,  pipework,  feed  pumps,  superheaters, 

feed-water  heater,  &c.  ...           3,289 

Transmission  lines  to  connect  to  sub-stations       . . .  562 


Total 


£13,445 


Sub-stations. 
Adapting  old  buildings  at  Nos.  3  and  8  Pits,  and 

building  new  houses  at  Nos,  2  and  7  Pits,  say       £200 

Transformers 1,167 

Switchboards  and  fittings,  cables,  &c.        ...         ...       2,059 

Motors,  haulage  gears,  pumps,  &c.  ...         ...         ...       3,888 

Labour  and  excavation  for  motor  houses,  laying 

cables,  &c.  500 


Total 


£7,814 


Thus  the  total  capital  outlay  on  power  and  sub -stations, 
mains,  &c.,  was  £21,259. 

It  may  be  pointed  out  that  in  certain  cases  additional  steam- 
power  would  have  been  necessary  to  carry  out  what  is  now  being 
done  electrically. 

It  is  interesting  to  note  the  cost  of  generation,  which  compares 
favourably,  even  in  the  case  of  a  comparatively  small  plant,  with 
the  cost  of  buying  current  from  a  public  supply  company.  There 
are  undoubted  advantages  in  the  latter  method,  and  had  there  been 
such  a  company  existing  from  which  to  buy  power  the  pros  and 
cons  would  have  been  seriously  considered.  The  cost  per  unit  for 
the  half-year  ended  December  31st,  1912,  was  as  follows  : — 


Wages... 

Fuel,  1,50(5  tons  of  slack  at  6s.  per  ton    ... 
Stores... 

Depreciation  and  interest  on  power  station  and 
transmission  lines,  at  10  per  cent,  on  £13,445 


£2232 
451'8 
40 

672 


Total . 


Total  units 
Cost  per  unit 
Normal  load 
Load  factor 


£1,387 

337,000 

..  ...  0-987d. 
..  about  350  kw. 
15  to  20  per  cent. 


The  advantages  derived  from  the  adoption  of  electricity  may  be 
summarised  as  follows  : — (1)  The  colliery  consumption  has  been 
reduced  by  at  least  Ij  per  cent.,  say  6,875  tons.  (2)  Some  25  horses 
have  been  dispensed  with  underground.  (3)  A  great  reduction  in 
labour  has  resulted  from  the  substitution  of  mechanical  for  horse 
haulage.  (4)  The  Lancashire  boilers  no  longer  required  (owing  to 
the  conversion  of  steam  to  electric  power)  are  being  utilised  at 
other  pits  to  supersede  old  egg-ended  boilers,  thereby  reducing 
labour  and  consumption.  (5)  The  current  is  available  under- 
ground for  further  extensions  in  the  way  of  auxiliary  haulage, 
coal  cutting,  &c.,  and  for  lighting  up  important  stations,  which,  if 
not  actually  economical,  is  more  convenient  and  safer. 

The  annual  saving  efifected  is  shown  in  the  following  table  : — 


Colliery  consumption,  6,875  tons  at 
4s.  6d.  per  ton  ...         

horses  less  at  10s.  each  for  fodder, 
&c.,  per  week  

boys  at  28.  6d.  each  =  £6  Ss.  per 
day,  or  for  year  of  250  days 


25 


50 


£1,546 


Lesx  wear  and  tear  on  ropes,  hauliers' 
wages,  &c.  (10  men  at  58.  per  day, 
or  for  year  of  250  days),  say 

Reduction  in  hauliers  due  to  the  substi- 
tution of  main-and-tail  for  endless 
haulage        

Substitution  of  mechanical  for  hand- 
sawing  of  timber     

Screen  engine  boys,  &c 

Total  annual  saving 


£650 

1,562 

£2,212 

622 


1,550 


:)00 

250 
100 

£3,946 


The  total  saving  thus  representa  about  18i  per  cent,  interest  on 
the  capital  outlay,  apart  from  any  saving  derived  from  the  use  of 
portable  compressor  plant  and  power  drills,  which  have  fully 
justified  their  adoption  during  the  short  time  that  they  have  been 
in  use. 


In  the  discussion  which  followed  (according  to  the  Iron  and  foul 
Tradpx  Iierip,i\  one  speaker  criticised  the  scheme  which  had  been 
adopted,  holding  that  it  would  have  been  cheaper  to  have  improved 
the  existing  steam  plant,  or  wait  until  ekctrical  power  came  along 
at  a  cheap  rate.  Mr.  Bernard  Clark,  being  somewhat  familiar  with 
the  plant  and  difficulties  which  ha^l  to  be  overcome,  considered 
that  electricity  had  only  been  applied  where  there  was  an  obviooB 
saving  or  other  advantage,  and  that  the  design  of  the  plant  left 
little  to  be  desired.  The  cost  of  production  was  high,  on  account 
of  the  low  load  factor,  which  would  improve  as  the  plant  was 
extended.  At  a  Welsh  colliery  power  station  where  the  working 
conditions  were  better,  the  output  being  82,000  units  per  week, 
and  the  load  factor  50  per  cent.— 60  per  cent.,  the  total  generating 
and  capital  costs  per  unit  were  "'.Sd.  The  plant  capacitv  waa 
5,000  KW.,  and  the  normal  load  on  the  main  shaft  3.000  kw.  Other 
speakers  held  that  with  a  load  factor  of  15  to  20  per  cent.,  the 
costs  were  quite  satisfactory,  and  tnese  might  have  been 
manipulated  and  made  much  lower  if  other  figures  had  been  chosen 
for  depreciation.  It  was  the  first  h.t.  plant  in  the  southern  part 
of  the  county. 

The  Author,  who  received  a  cordial  vote  of  thanks,  dealt  briefly 
with  the  proposals  of  a  certain  power  company  which  had  not 
materialised,  but  which  if  certain  guarantees  of  load  had 
been  forthcoming,  would  have  been  prepared  to  supply 
at  between  ^^Gd.  and  Id.  per  unit  according  to  load 
factor.  The  Cannock  Chase  plant  was  rather  large  for  the 
present  load  and  the  load-factor  was  low,  and,  under  these  condi- 
tions, he  did  not  think  a  cost  of  under  Id.  per  unit  conid  be 
expected.  He  briefly  described  the  conditions  which  had  to  be  met, 
pointing  out  that  some  endeavour  to  standardise  in  motors  and 
transformers  had  been  made,  and  that  exhaust  turbine  plant  waa 
unsuitable  on  account  of  the  cost  of  condensing.  In  the  first 
instance,  unarmoured  cables  were  used  underground  ;  in  other 
cases  armoured  cables  were  used  everywhere,  double-armoured  for 
high-pressure,  and  single-armoured  for  medium  pressure.  Double 
wire-armoured  shaft  cables  were  used,  and  the  earthing  was 
through  the  armouring  to  the  surface.  The  unarmoured  under- 
ground cables  were  earthed  through  an  old  wire  haulage  rope. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


SWEDEN. — The  Board  of  Trade  have  received  a  copy  and  trans- 
lation of  a  new  Swedish  Law,  which  contains  some  important 
provisions  regarding  the  marking  of  goods  imported  into  Sweden. 
Sec.  1  of  this  Law  contains  the  following  provisions  : — 

Goods  bearing  a  label  which  gives  them  the  appearance  of  having 
been  produced  or  manufactured  in  Sweden  may  not  be  imported 
from  abroad  for  sale. 

The  fact  that  goods  bear  a  label  written  in  the  Swedish  language 
or  bear  a  picture  with  a  Swedish  motto  shall,  even  if  in  the  latter 
case  the  picture  is  accompa;.ied  by  an  explanation,  not  be  con- 
sidered a  hindrance  to  the  importation  of  the  goods. 

The  above  prohibition  does  not  apply  :  — 

When  it  is  obvious  that  the  goods  were  really  produced  or  manu- 
factured in  Sweden  and  have  previously  been  exported  from  the 
country  ; 

When  the  mark  attached  according  to  custom  of  trade  is  only 
intended  to  demonstrate  the  nature  of  the  goods  (generic  mark- 
ing) ;  or 

When,  besides  the  Swedish  mark  of  origin,  it  is  stated  on  the 
goods  in  a  clear,  easily  visible  and  permanent  manner,  that  the 
goods  are  of  foreign  origin. 

The  Law  also  provides  that  goods  prohibited  by  Sec,  1  shall  be 
seized  by  the  Customs  officers, 

Tlie  owner  or  consignee  of  the  goods  shall  be  afforded  an  oppor- 
tunity of  defending  himielf  in  the  proceedings  before  the  Adminis- 
tration. The  goods  are  to  be  declared  confiscated  if  the  Adminis- 
tration finds  that  they  were  legally  seized  by  the  Customs  officers, 
unless  the  prohibited  marking  thereon  can  be  erased  or  the  goods 
supplied  with  such  markings  as  shall  indicate  their  foreign  origin. 
In  addition,  the  consignee  or  owner  shall  be  liable  to  a  fine. 

The  provisions  of  this  Law  also  apply  in  ca^es  where  illegal 
marks  are  affixed  to  the  coverings  in  which  goods  are  packed  when 
imported,  provided  that  the  coverings  are  of  such  a  nature  that  the 
articles  are  intended  to  be  sold  therein. 

Sec,  18  of  the  Law  deals  with  the  importation  into  Sweden  of 
goods  which  bear  false  fcirii/n  marks  of  origin,  and  is  to  the  effect 
that  if  they  are  marked  as  being  the  origin  of  a  country  which  baa 
a  treaty  with  Sweden  for  the  mutual  protection  of  marks,  whereas 
they  are  in  reality  the  origin  of  some  other  country,  they  may  be 
confiscated  in  a  similar  manner  to  that  described  above,  and  may 
only  be  admitted  for  sale  if  and  when  the  false  marks  have  been 
erased  or  the  real  country  of  origin  indicaced. 
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NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


17,816.    "Mine  signalling  apparatus."    R.Nicholas.    August  5th. 

17,821.    "Enumeration  of  telephone  calls."    S.D.Williams.    August  5th. 

17,836.  "Electric  flre-alarm  and  the  like."  V.  M.  Wolbrauch,  trading  as 
V.  Wallace  and  H.  L.  Read.    August  5th. 

17,849.  "  Shade  or  globe  supports  for  gas  or  electric  incandescent  lights." 
Mrs.  J.  N.  Mollett.    August  5th. 

17,859.    "  Wireless  signalling."    R.  C.  Galletti.    August  6th.    (Complete.) 

17,879.  "  Electric  relay."  Siemens  &  Halske  Akt.  Ges.  Addition  to 
17,137/13,  Convention  date,  November  18th,  1912,  Germany.)  August  5th. 
(Complete.) 

17,889.  "  Portable  electric  lighting  apparatus."  H.  H.  Hirsch.  August  5th. 
(Complete.) 

17,899.    "  Electric  switohgear."    J.  A.  Hirst  and  P.  S.  Brook.    August  6th. 

17,907.    "  Electric  arc  lamps."    W,  R.  Ridings.    August  6th. 

17,918.  "Electric  imitation  candle  lamps."  Chandolite  Co.  and  F. 
Taussig.    August  6th.    (Complete.) 

17,922.  "  Means  for  regulating  the  efficiency  of  electric-current  generators 
working  at  variable  speed."  F.  Eicheet.  (Convention  date,  April  4th,  1913, 
Germany.)    August  6th.    (Complete.) 

17.925.  "Electrodes."  Fried.  Krdpp  Akt.  Ges.  (Convention  date,  Septem- 
ber 18ch,  1912.)    August  6th. 

17.926.  "Electrically-controlled  valve."  H.  J.  Read  and  W.  J.  Branson. 
August  6Ch, 

17.927.  "  Optical  pyrometers."  Siemens  Bros.  &  Co.,  Ltd.  (Siemens  and 
Halske  Akt.  Ges.,  Germany.)    August  6th.    (Complete.) 

17,947.  "  Thermo-magnetic  current  consumption  regulator."  G.  B. 
Caminati.    August  6th.    (Complete.) 

17,954.  "Lanterns  for  electric-filament  lamps."  A.  G.  Bloxham,  (R. 
Bosch  (Firm  of),  Germany.)    August  6th.    (Complete.) 

17,969.    "Electric  ozone  generators."    C.W.Denny.    August  7th. 

17.996.  "  Protective  devices  for  electrical  apparatus."  British  Thomson- 
Houston  Co.,  Ltd.    (General  Electric  Co.,  United  States.)    August  7th. 

17.997.  "Electrical  starting  apparatus  for  internal-combustion  engines." 
H.  W.  van  Raden.    August  7th. 

18,002.    "Heating  elements  of   electric  cooking  and  heating  apparatus." 
M.  J.  Railing  and  C.  H.  Archer.    August  7th. 
18,008.    "  Train  electric  control  systems."    B.  Starie.    August  7th. 

18.018.  "  Telephone  transmission  systems."  Western  Electric  Co.,  Ltd. 
(F.  T.  Woodward,  Belgium,)    August  7ch.    (Complete.) 

18.019.  "  Automatic  signalling  and  alarm  systems  for  railways  and  the 
like."    O.  M.  DE  Munnick.    August  7th.    (Complete.) 

13,024.    "  Wireless  apparatus."    G.  E.  Hetl  and  T.  T.  Baker.    August  7th. 
18,032.    "  Dials  and  indicating   mechanism  of  meters  for  registering  sup- 
plies of  electrical  energy."    J.  W.  Beauchamp.    August  7th. 

18.072.  "  Electric  furnaces."    W.  N.  Grafts.    August  8th.    (Complete.) 

18.073.  "Electric  shaft  furnaces."  W.  N.  Grafts,  August  8th. 
(Complete.) 

18.102.  "  Process  and  apparatus  for  the  electrolysis  of  halogen  alkalies." 
Siemens  &  Halske  Akt.  Ges.  (Convention  date,  February  20th,  1913, 
Germany.)    August  8th,    (Complete.) 

18.103.  "  Apparatus  for  measuring  the  magnetic  potential  between  any  two 
points  of  a  magnetic  circuit."  W.  Rogowski.  (Convention  date,  August  9th, 
1912,  Germany.)    August  8th.    (Complete.) 

18,106.  "  Supplying  current  for  electric  devices  for  setting  the  points  of 
electric  railways  with  sliding  bow  and  roller-bow  arrangements." 
G.  Breucker.    August  8th. 

18,110.    "  Arc  lamps."    H.  Atrton.    August  8th. 

18,122.  "Telephone  exchange  systems."  Western  Electric  Co.,  Ltd, 
(F.  T.  Woodward,  Belgium.)    August  8ih.    (Complete.) 

18,128.    "Railway  safe-running  device."    A.R.Angus.    August  9th. 

18,188.  "  Engine-room  telegraph  apparatus  for  ships."  L.  Hauxwell. 
Augusj  9th. 

18,160.  "  Telephone  locking  system."  W.  A.  Morse  and  A.  M.  Morse. 
August  9th. 

18,164.    "  Battery  regulators."    E.  Lowe.    August  9th.    (Complete.) 

18.170.  "  Cables  for  the  transmission  of  electric  energy,"  J.  G.  Cunliffe 
and  R.  G.  Cunliffe.    August  9th, 

18.171.  "Iron  alloy  for  dynamo-electric  purposes."  W.  Rubel.  (Conven- 
tion date,  August  24th,  1912,  Germany.)    August  9th.    (Complete.) 

18,178.  "  Electric  motors."  H.  A.  Whiteside.  (Convention  date, 
August  10th,  1912,  United  States.)    August  9th.    (Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  SpeciQcations  in  the  following  list  may  be  obtained 
of  Messrs,  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


1912. 


Contact  Fingef.s  for  Electric  Controllers  or  the  Like.    A.  H.  S.  Dyer. 
13,695.    Jfine  llth. 

Apparatus  for  Electroplating.    Q.  P.  M.  Lee  and  W.  A.  Brame.    13,746. 
June  12th. 

Means  for  Securing  Electric  Continuity  in  Metallic  Conduits.    Electrical 
Conduits,  Ltd.,  and  J.  U.  A.  Hemming.     16,104.    July  10th. 

Electric  Discharge  Apparatus.    R.  Moretti.    16,164.    July  10th.    (July  15th, 
1911.) 

Track  Apparatus  for  Operating   Railway  Signals.     L.  Ducellier  and  H. 
Guillon.    16,534.    July  15th. 

Displaying  Advertisements  in  Connection  with  a  Transparent  and  Reflect- 
ing Screen.     Ludwig  Macho  &  Co.     16,900.    July  19th.     (August  29th,  19U.) 

Electrical  Recording  Instroments,    W.  R.  Cooper.    17,388.    July  26th. 

Electric  Hand  Apparatus  for  Producing  Light.    W.  E.  Lake.    (Fabrique 

Internationale  d'Appareils  a  Magneto  S.A.)    17,752.    July  31st. 
Interlocking  Electric  Starting  Switchgear.     A.  H,    Railing   and    C.    C. 

Garrard.    21,120.    September  17tb, 
Electric  Motor-regcl\ting  Resistances.    A.  H.  Railing  and  0.  C.  Garrard. 

21,601.     September  21st. 
Electxiio  Controlling  Devices  fob  Automatic  Photoobaphio  Devices.    8. 

GroBsi.    21,538.    Beptembei  2lBt, 


Starting  Devices  for  Electric  Motors  and  like  Apparatus.    Q.  Ellison. 

22,423.    October  2nd. 
Automatic  Electric  Current  Controllers.    L.  Abbateoola.    28,542,    October 

15th.     (March  26th,  1912.) 
Electric  Illuminated  Revolving  Advertising  Apparatus.    J.  W.  Horton. 

23,977.    October  21st. 
Material  for  the  Mirrors  of  Projectors.    Siemens-Schuckertwerke  Ges. 

25,233.    November  4th.     (November  Srd,  1911.) 
Electric  Meters  and  Meter  Systems  and  Relays  adapted  to  Control  the 

Same   and  for  other  Purposes.      Siemens-Schuckertwerke  Ges.     25,881. 

November  llth.     (November  llth,  1911.) 
Electrical  Switches.    B.  D.  Horton.    25,671.    Novepiber  20th. 
Electrical  Apparatus  for  Indicating  Speed  and  Direction  of  Revolution 

at  a  Distance.     N.   C.  E.  Flaman.    26,685.     November  20th.     (November 

25th,  1911.) 
Telephone    Installations   in   which    the    Subscribers'    Connections    ark 

Grouped  according  to  the  Number  op  Calls.    Siemens  &  Halske  Akt.-Qes. 

28,7ol.    December  I3th.     (December  19th,  1911.) 
Devices  for  Discharging  Electricity  from   Paper  in  PfiiNTiNa  and  likb 

Machines.    J.  J.  O'Toole.    29,7d5.     December  24th. 
Methods  of  Liberating  Small  Quantities  of  Gases  or  Vapours  in  Closed 

Glass  Vessels  under  the  Action  of  Light  or  Heat.    Siemens  &  Halske 

Akt.-Ges.    29,891.    December  28th.    (December  30th,  1911.) 

Electric  Relays.    British  Thomson-Houston  Co.,  Ltd.    (General  Electric  Co.) 

1J,060.    May  2l8t. 
Lighting  of  Miners'  and  like  Safety  Lamps.    A.  Paxton.    14,617.    November 

25th.     (November  2i5th,  1912.) 
Telephone  Exchange  Systems.    W.  Aitken.    16,906.    July  20th. 
Electrical  Apparatus  for  Timing  and  Recording  the  Finish  of  Races  and 

the  Like.    R.  Carlstedt.    17,666.    July  30th.     (May  14th,  1912.) 
Method    of    Operating    Electromagnetic    Striking   Tools   by    Means    of 

Alternating  Current.    L.  Schuler.    18,184.    August  7th. 
Brush  Gear  for  Dynamo-electric    Machinery.     Lancashire    Dynamo   and 

Motor  Co.,  Ltd.,  R.  8.  McLeod  and  J.  H.  Wild.     18,777.    August  16th. 
Electrical  Arrangements  for  Protecting  Ships'  Bottoms  and  Submerged 

Structures  from  Barnacles  or  Aquatic  Life  and  the  Like.    J,  E.  James. 

19,297.    August  23rd.     (Addition  to  No.  14,181  of  1910.) 
Apprratcs   for  Producing  Electric   Oscillations    Adapted  for  Wireless 

Communication  and  other  Purposes.    W.  Dubilier.    19,763.    August  29th. 

(Addition  to  No.  11,091  of  1912.) 
Electric  Traction  Systems.    J.  E.  Pollak.    (Elektro-Motoren-Werke  Hermann 

Gradenwitz.)    20,446.     September  7th, 
Protective  Attachments  for  Telephone  Mouthpieces  and  Earpieces.    8.  T. 

Richardson,    20,580.    September  10th. 
Telephone  Apparatus.    R.  Lagus.    21,351.    September  19th. 
Dynamo-electric  Machines.    British  Thomson-Houston  Co.,  Ltd,    (General 

Electric  Co.)    21,761.    September  21th. 
Ventilation  op  Dynamo-electric  Machines.    British  Thomson-Houston  Co., 

Ltd.,  and  H.  W.  Taylor.    21,866.     September  25th. 
Electric  Telephones.    L.  G.  Hammer.    24,408.    October  25th. 
Electric  Furnaces  and  Process  of  Operating  the  Same.    British  Thomson- 
Houston  Co.,  Ltd.     (General  Electric  Co.)    26,082.     November  13th. 
Devices   for   Electrically   Operating    Tramway    and    Like    Points.      G. 

Davidson.    26,145.     November  14th. 
Automatic  Reverse-current  Cut-out  Arrangement  for  Electric  Circuits. 

P.  Ackermann.     27,090.    November  25th. 
Electrically-heated  Garments.    A.  C.  Stabling.    28,846.    December  14th, 


1913. 

Electric  Terminal  Connections  for  Aluminium  and  SifttilAit  Conductors. 
L.W.  Chubb.    2,146.    January  27th.     (February  16th,  1912,) 

Electromagnetic  Switching  Mechanism  for  Heavy-curRent  Switches  with 
Automatic  Release.  Bergmann  Elektricitats  Werke  Akt.-Qes,  2,778. 
February  Srd.     (February  1st,  1912.) 

Electrical  Signalling  Apparatus  for  Lifts  and  tHe  Like.    G,  A.  Loudon. 

4,256.    February  19th. 

Devices  for  Automatically  Adjusting  the  Time  of  Ignition  of  Internal- 
combustion  Engines.  R.  Bosch  (Firm  of).  4,692,  February  24th.  (March 
llth,  1912.) 

Electric  Furnaces  for  Treating  Metallic  Filaments.  G.  Ludecke  and 
Brimsdown  Lamp  Works,  Ltd.    6,952.    March  20th. 

Telegraphic  Transmitters.    W.  E.  Shaw.    8,024.    April  5th. 

Cells  which  are  Sensitive  to  Light  and  Provided  with  Aluminium  Elec- 
trodes, AND  for  which  ACETONB  18  USED  AS  ELECTROLYTE.      C.  StiUe.     9,060. 

April  nth.     (April  24th,  lbl2.) 

Telephonic  Reproducers.    C.  Stille.    9,644.    April  24th.    (April  24th,  1912.) 

Loud-speaking  Telephone  Instruments.  Kelvin  &  James  White,  Ltd,,  and 
M.  B.  Field.    9,732.    April  25th. 

Power  Transmission  and  Control  Apparatus  on  Motor  Vehicles.  J.  G.  P. 
Thomas  and  Thomas  Transmission,  Ltd.  12,841.  July  23rd.  (Divided 
application  on  No.  17,130  of  1912,  July  23rd.) 

Electromagnetic  Weight-lifting  Apparatus.  Magnet- Werk  Ges.  Eisenach. 
13,911.    June  16th.    (July  16th,  1912.) 

Automatic  Short-circuiting  Device  for  Lightning  Arresters.  Siemens  and 
Halske  Akt.-Ges.    June  19th.    14,214.    (September  9ch,  1912.) 


Seasoning  Timber  Electrically. — In   describing   his 

latest  researches  in  the  electrical  seasoning  qf  timber,  Dr.  Nodon 
claims  that  his  process  can  be  applied  in  the  forest  where  the  trees 
are  felled,  since  no  cumbrous  or  costly  equipment  is  required.  The 
process  depends  on  the  electrolysis  of  cellulose  and  its  derivatives. 
The  newly-felled  trees  are  sawn  into  thick  planks  and  laid  on  a 
false  flooring,  one  on  top  of  the  other,  with  the  interposition, 
however,  of  moistened  matting  or  similar  material  between  each 
layer,  to  act  as  electrodes  for  the  introduction  of  alternating  current 
which  is  passed  for  10  hours  or  so.  The  effect  of  the  current  is  to 
produce  chemical  changes  in  the  cellulose  and  the  sap,  rendering 
them  impervious  to  decay.  Further,  the  sap  loses  those  gummy 
and  hygroscopic  characteristics  which  normally  prevent  rapid 
drying.  It  is  claimed  that  timber  thus  treated  is  ready  for  use  a 
few  weeks  after  it  is  felled,  and  is  harder,  stronger,  more  homo- 
geneous, easier  to  work  and  less  warped  by  moisture  than  timber 
which  has  been  seasoned  by  the  ordinary  air-drying  process. 
Paving  blocks  treated  by  the  Nodon  process  are  said  to  have  been 
in  use  at  Bordeaux  for  six  years  without  showing  appreciable 
deterioration, 
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ALABASTER,  GATEHOUSE  &  CO., 
4,  Ludgate  Hill,  London,  E.C. 


In  the  earlier  days  of  engineering  there  would  have  been 
no  necessity  for  the  following  remarks  ;  at  the  present  day, 
however,  we  are  constrained  to  suggest  that  engineers  may 
possibly  be  tempted  by  the  presence  of  the  large  range  of 
automatic  apparatus  for  recording  and  indicating  all  kinds  of 
mechanical  and  electrical  phenomena,  to  relax  the  endeavour 
to  exercise  that  strict  personal  control  over  the  operationa 
of  an  engineering  installation,  which  i^  even  now  so 
necessary  to  secure  proper  working  results.  A  brief  survey 
of  some  of  the  better  known  and  more  commonly  used 
indicating  and  recording  devices  will  illustrate  the  point. 
Taking  an  electric  generating  station,  for  example,  one  may 
obtain  automatic  tell-tales  as  to  the  percentage  of  carbon 
dioxide  in  the  flue  gases,  tha  freciuency  of  firing  when  the 
boilers  are  hand  fired,  the  state  of  the  smoke  stack,  the 
pressure  of  steam,  the  quantity  of  feed  water  passing  at  any 
instant,  the  rate  of  flow  of  steam  to  the  engines,  &c.  In 
the  engine  house,  automatic  indicators  and  recorders  can  be 
applied  to  high  pressure,  intermediate  pressures,  and  vacua, 
number  of  revolutions,  if  required,  temperatures  at  critical 
points  of  an  engine,  and  the  operation  of  auxiliary  plant. 
The  switchboard  presents  a  panoply  of  recording  and 
indicating  instruments  that  are  necessary  to  a  very  great 
degree,  although  it  may  be  claimed  that  on  some  of  the  more 
elaborate  boards  refinement  is  carried  to  excess.  Sub-station 
indicators,  spark  gap  discharge  indicators,  and  other  auto- 
matic devices  further  safeguard  the  system,  and  it  is  possible 
in  a  comparatively  easy  way  to  enable  most  of  these 
indications  to  be  carried  to  a  room  entirely  separate  from 
that  containing  any  machinery  whatever.  In  some  of  the 
larger  power  installations,  the  detached  control  room 
is  becoming  a  feature,  and  il'  the  system  is  not  carried  to 
excess,  it  proves  most  valuable. 

At  the  same  time  a  danger  lies  in  the  fact  that  an 
engineer  having  available  at  his  elbow  when  sitting  at  a  desk 
all  these  means  of  checking  the  functioning  of  the  various 
portions  of  the  plant,  is  tempted  to  rely  more  and  more  on 
these  automatic  indicators,  and  less  and  less  on  his  own  per- 
sonal inspection  and  investigation  gained  by  frequent  and 
vigilant  tours  throughout  the  works.  At  this  point  remote 
control,  using  th*:  term  in  its  widest  sense,  becomes  a  snare. 
It  is,  of  course,  a  reasonable  thing  to  say  that  the  best 
ganger  never  handles  a  spade,  and  therefore  the  engineer 
who  can  see  furthest,  and  carry  on  the  general  operations  of 
the  plant  in  the  best  manner,  must  not  occupy  his  time  with 
cumbersome  detail  checks  of  a  personal  nature,  but  that  is 
only  one  side  of  the  shield.  The  other  is  that  of  the  man 
whose  drivers  rarely  see  him,  and  who,  therefore,  either 
waste  oil  in  their  engines  or  cut  down  the  oil  to  such  an 
extent  that  their  bearings  seize.  It  is  a  case  of  the  man 
who  never  goes  into  the  stokehold,  and  whose  stokers,  there- 
fore, please  themselves  as  to  how  they  fire  the  boilers. 
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The  personal  element  of  control  is  absolutely  essential  to 
avoiding  those  petty  differences  between  one  man  and 
another  that  go  so  far  to  lessen  the  efficiency  of  a  station  staff, 
and  while  the  expert  organiser  can  learn  very  much  from 
his  automatic  indicators,  using  them  simply  as  a  guide  and 
an  argument,  the  successful  power  house  engineer  is  a  man 
who  knows  how  to  feel  the  big-end  without  falling  into  the 
engine,  and  who  can,  if  necessary,  pick  up  a  shovel  and  show 
how  a  peak-load  fire  can  be  kept  up  on  slack.  He  does  not 
need  to  spend  all  his  time  doing  this,  but  a  comparatively 
little  time  adequately  employed  will  earn  a  tremendous 
amount  of  respect  and  efficiency.  In  addition  to  this,  it 
will  teach  the  chief  engineer  a  good  many  things  about  his 
plant  that  his  indicators  and  recorders  will  not  tell  him. 
It  will,  for  example,  let  him  know  whether  the  cotton 
waste  is  gritty,  and  will  probably  explain  some  of  the 
minor  breakdowns.  It  will  probably  teach  him  a  good 
deal  more  quickly  than  differential  calculus  the  precise 
price  per  ton  of  coal  which  means  minimum  cost  per  unit, 
and  it  will  make  a  man  and  a  brother  of  the  coal  trimmer. 

Personal  control  in  power-house  operations  is  a  thing 
that  is  not  to  be  despised.  In  times  of  emergency  men  will 
always  do  more  for  the  chief  when  they  know  something 
about  him  to  his  advantage  than  they  will  for  a  man 
who  rings  up  on  the  telephone  from  the  city  office,  and  in 
these  days  when  the  business-getting  side  of  electricity 
supply  is  being  so  much  insisted  upon,  it  may  be  worth 
while  counterpoising  the  tendency  by  advocating  a  return, 
to  a  certain  extent  at  any  rate,  to  the  older  type  of  chief 
engineer,  who  knew  how  to  distinguish  between  a  spanner 
and  a  tommy-bar. 


On  Wednesday  last  a  Press  view  was 

Half- watt  ^^^^  °^  ^^^  ^^^^  "half -watt"  lamps  made 
Lamps.  "^  ''^i^  country.  It  is  interesting  to  note 
that  this  lamp,  of  which  much  has  been 
heard  from  time  to  time  from  Continental  sources,  originated 
in  the  research  laboratory  of  the  British  Thomson- 
Houston  Co.'s  associates  at  Schenectady,  New  York,  under 
the  direction  of  Dr.  C.  W.  Witney,  where  a  series 
of  investigations  has  been  taking  place  during  the  past 
two  years.  The  lamps  which  were  shown  in  operation 
were  produced  at  the  B.T.H.  Co.'s  works  at  Rugby, 
and  they  will,  it  is  expected,  be  commercially  available  in 
about  three  months'  time  ;  running  on  80  volts  they  give, 
roughly,  1,G00  c.p.  with  10  amperes,  and  as  series  lamps  for 
street  hghting  purposes,  they  appear,  at  the  moment,  likely 
to  have  the  field  very  much  to  themselves. 


Traffic 


The  severity  of  motor-omnibus  com- 
Developments  Petition  in  Berlin  is  being  experienced  in  a 
in  Berlin.  similar  manner  to  that  which  prevails  in 
London,  although  initial  steps  are  now 
being  taken  with  a  view  to  overcoming  the  difficulty.  As 
fur  as  can  be  understood  from  the  existing  stace  of  affairs, 
the  principal  sufferers  from  the  rivalry  are  the  Grand  Berlin 
Tramways  Co.  and  the  Berlin  Underground  and  Elevated 
Electric  Kail  way  Co.,  which  also  compete  with  each  other 
along  certain  routes.  The  congestion  of  traffic  in  the  inner 
parts  of  the  city  is  so  great  that  tramway  expansion  is 
declared  to  have  reached  its  max -mum  limit,  and  in  some 
quarters  the  opinion  is  even  entertained  that  the  time  is 
not  far  distant  when  it  may  be  necessary  to  take  into  con- 
sideration the  question  of  partly  suspending  the  tramway 
service  in  the  city  in  the  interests  of  traffic  in  general,  after  the 
example,  it  is  said,  of  other  capitals  (!)  In  this  event  the  motor- 
omnibuses  would  be  required  to  form  the  connecting  link 
between  the  tramways.  However  thai  may  be,  the  Under- 
ground and  Elevated  Railway  Co.  has  decided  to  acquire  a 
large  interest  in  the  omnibus  company  by  taking  over 
shares  of  the  nominal  value  of  £200,000  and  at  the  price 
of  180  per  cent.,  and  the  tramway  company  has  felt  con- 
strained  to  follow   the   example  by   the   assumption  of   a 


financial  interest  of  equal  amount,  both  transactions 
being  rendered  possible  through  the  shares  held  by  their 
banking  interests  as  represented  by  the  firm  of  Bleichroder 
and  the  Deutsche  Bank  respectively.  Apart  from  loans,  the 
only  outstanding  share  capital  of  the  omnibus  company  on 
the  completion  of  the  transactions  in  question  will  be 
£200,000  nominal,  but  it  is  not  expected  that  either  the 
tramway  or  the  railway  company  will  endeavour  to  obtain 
possession  of  these  shares  so  as  to  secure  a  majority  control 
over  the  omnibus  undertaking.  On  the  contrary,  it  is  rather 
thought  that  efforts  will  be  made  to  bring  the  present  , 
triangular  duel  to  a  conclusion  by  the  negotiation  of  working 
agreements  for  the  avoidance  of  destructive  rivalry  in  the 
future,  and  the  hope  is  expressed  that  any  such  understand- 
ing, whilst  of  advantage  to  the  undertakings  directly 
concerned,  will  not  be  disadvantageous  to  the  general 
public. 


The  Lead 
Position. 


The  course  of  lead  prices  has  been 
rather  irregular,  with  an  occasional 
further  easing  down,  more  particularly 
for  near  deliveries,  although  the  arrivals  from  abroad  since 
the  early  part  of  the  month  have  been  decidedly  limited 
again.  As  regards  forward  deliveries,  however,  the  position 
has  not  improved  at  all,  for  the  latest  news  is  to  the  effect 
that  a  serious  labour  outbreak  has  occurred  in  the  State  of 
Missouri,  which  is  responsible  for  an  annual  output  of 
140,000  to  150,000  tons.  This  introduces  another  compli- 
cation into  a  market  already  vexed  by  the  suspension  of 
production  at  the  leading  Mexican  properties,  and  in  that 
country  there  is  not  the  smallest  indication  of  any  improve- 
ment. On  the  contrary,  news  to  hand  from  private  sources  is, 
if  anything,  rather  worse  than  before.  The  North  American 
Continent  seems,  indeed,  to  be  afflicted  with  unrest  of  one 
sort  or  another,  which  is  especially  marked  in  metal  circles, 
this  arising,  no  doubt,  from  the  exceptional  activities  of  the 
Western  Federation  of  Miners,  who  put  a  stop  to  mining  and 
smelting  operations  throughout  the  entire  Lake  Superior 
copper  region,  and  who  have  now  caused  a  suspension  of 
operations  in  the  Missouri  lead  fields. 

The  state  of  affairs  in  Mexico  is  now  commencing  to  show 
itself  in  the  shipments  from  that  country.  Our  imports 
from  there  during  July  only  amounted  to  286  tons,  com- 
pared with  1,295  tons  in  the  previous  month,  the  total  for 
the  seven  completed  months  of  the  year  reaching  9,014  tons, 
compared  with  11,901  tons  in  1912,  while  the  shipments 
from  the  United  States  to  Europe  consisting  of  Mexican 
lead  treated  in  bond,  amounted  for  the  first  half  of  the  year 
to  24,037  tons,  compa.'ed  with  29,470  tons  a  year  ago. 

The  United  States  lead  smelters  look  like  being  very  seriously 
hampered  in  their  operations,  for  not  only  is  the  Mexican 
raw  material  cut  off,  of  which  upwards  of  70,000  tons  a 
year  annually  are  treated  in  United  States  plants,  but  the 
Missouri  trouble  wipes  out  a  yield  about  double  as  large. 
It  seems  too  much  to  hope  that  the  troubles  across  the 
Atlantic  will  not  be  felt  here,  more  especially  on  the  West 
Coast,  for,  in  the  ordinary  course  of  events,  a  good  deal  of 
lead  is  shipped  from  North  America  to  Glasgow,  Liverpool 
and  Manchester.  The  interruption  of  shipments  to  these 
important  consuming  centres  is  not  to  be  regarded  with 
indifference  so  far  as  prices  are  concerned.  The  only  thing 
in  favour  of  lower  lead  prices  at  the  present  time  seems  to 
be  the  cheapness  of  spelter,  which  encourages  its  use  in  place 
of  the  heavier  metal. 

There  is  a  chance  of  more  ample  supplies  coming  forward 
from  certain  of  the  other  important  producing  countries, 
and  it  is  upon  this  that  the  hopes  of  consumers  must  chiefly 
rest.  Both  Australia  and  Spain  have  yielded  more 
freely  this  year  than  last,  their  combined  shipments  showing 
an  increase  of  about  20,000  tons,  but  the  overseas  trade  has 
absorbed  the  whole  of  the  surplus  quantities  which  have  been 
rendered  available. 

The  technical  condition  of  the  lead  market  is  now  one  of 
considerable  strength,  but  it  is  believed  to  be  the  policy  of 
the  controlling  parties  not  to  force  prices  up,  but  rather  to 
keep  them  down  lest  consumption  be  damaged.  In  the 
meantime  there  is  a  fair  sized  "  bear  "  account  open,  and  the 
covering  of  this  may  put  rates  up  further. 
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INCREASING    FREQUENCY    BY    STATIC 
TRANSFORMERS. 


By  S.  M.  POWELL. 


One  mebbod  which  has  been  einployerl  to  increase  the 
frequency  of  an  alternating?  current  is  illustrated  in  fij?.  1. 
The  primary  alternating  current  is  carried  to  two  windings 
a  a  wound  in  the  same  sense  on  two  transformers,  while  an 
auxiliary  magnetising  current  is  supplied  to  windings  h 
wound  in  opposite  directions.  In  the  secondary  alternating- 
current  circuit  c?,  connected  to  the  windings  /•  c  (oppositely 
wound),  there  is  then  produced  alternating  current  of  double 
the  supply  frequency.  By  representing  the  intensity  of  the 
secondary  current  grapliically  as  a  function  of  the  self- 
induction  L  in  the  secondary  cirijuit,  a  resonance  curve  is 
obtained.  The  inductance  l  is,  in  turn,  a  function  of  the 
magnetic  properties  of  the  transformer  core  which  naturally 
varies  with  the  magnetising  current  in  the  auxiliary  windings. 
By  suitably  adjusting  the  secondary  resistanc3,  inductance 


1       I 
Fig.  1. 

and  capacity,  it  can  easily  be  arranged  that  the  secondary 
current  varies  in  the  neighbourhood  of  the  resonance  peak, 
hence  the  secondary  current  can  be  varied  within  large  limits 
by  comparatively  small  variations  in  the  auxiliary  magne- 
tising current,  and  this  fact  forms  the  basis  of  an  analogous 
method,  recently  patented  by  the  Gesell.  fiir  Drahtlose  Tele- 
graphic (see  also  La  Lumiere  E/cc/nqiie,  23,  pp.  20-23),  for 
the  production  of  high-frequency  current  for  use  in  wireless 
work.  By  variations  in  the  auxiliary  magnetising  current, 
obtained,  for  instance,  by  the  manipulation  of  a  resistance  in 
this  circuit,  the  secondary  can  be  tuned  accurately  to  the 
frequency  imposed  upon  it. 

The  same  phenomenon  can  be  utilised  to  produce  from 
low-frequency  alternating  current,  high-frequency  current  of 
such  frequency  that  the  signals  received  at  the  far  station 
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Fig.  2 


can  be  heaxd  as  musical  sounds  in  telephone  receivers.  For 
instance,  a  resistance  d  (fig.  2)  may  be  inserted  in  the  mag- 
netising circuit,  and  in  parallel  with  this  one  or  more 
periodic  interrupters  /  having  the  frequency  desired.  The 
latter  may  be  placed  in  action  by  the  switches  //,  thus  pro- 
ducing distinct  and  definite  musical  radiations.  The  resist- 
ance d  is  so  chosen  that  the  secondary  current  attains  as 
nearly  as  possible  its  maximum  resonant  value  when  d  is 
short-circuited  by  /,  and  falls  as  far  as  possible  down  the 
ascending  or  descending  slope  of  the  resonance  peak  when 
d  is  inserted  in  the  magnetising  circuit.  The  interrupters 
/  are  so  arranged  that  the  circuit  is  closed  for  a  longer 
period  than  it  is  opened,  and,  instead  of  mounting  them  in 
parallel  with  resistance,  they  may  be  used  to  open  and  close 


the  magnetiiiing  circoit.  Fig.  3  shows  the  n-^^iai.M: 
ehunted  by  a  key  h.  Yet  another  alurnative  u  to 
superpose  a  low  frequency  alternating  current  of  suitablf  in- 
tensity on  the  raagnetisiiig  current,  the  net  value  of  nh.r  h 
thus  varies  between  the  limits  corresponding  to  maximum 
variation  in  the  secondary  current,     ^oing  ' 

continuous  mognetising  r.arrent  may  Ije  entu-  ,.  -  .|.i.... ->(..; 
in  favour  of  a  low-frequency  alternating  current. 

In  telegraphic  installations,  ij  (fig.  2)  is  a  Morsf;  key,  bat 
in  telephonic  equipments  the  variations  in  the  mi*  rophone 
resistance  are  made  to  vary  the  magnetising  current,  and 
thus  produce  corresponding  but  augmented  variations  in  the 
high-frequency  aerial  current.  The  single  group  of  trans- 
formers  .Bhown  in    fig.  1  doubles  or   trebles    the    primary 


Fig.  3. 

frequency,  but  by  connecting  a  number  of  such  groups  ia 
cascade  (the  secondary  current  from  one  group  being  used  to 
excite  the  primary  of  the  next  group),  any  desired  overall 
increase  in  frequency  can  be  attained.  The  transmitting 
key  and  tuning  adjustments  are  placed  in  the  magnetising 
circuit  of  the  last  (highest  frequency)  group  of  transformers. 
If  it  be  desired  to  eliminate  the  special  magnetising  wind- 
ings &,  h,  the  direct-current  battery  and  control  circuit  is 
connected  to  the  primary  or  secondary  windings  a  or  c 
through  reactance  coils,  preventing  the  flow  of  high-frequency 
currents  through  the  magnetising  circuit. 


THE    CONDENSER    MACHINE. 


[by   our   BERLIN    CORRKSPOXDEXT.J 


The  condenser  machine  invented  by  Dr.  H.  Wommelsdorf 
is  a  new  electro-static  machine  for  the  direct  generation  of 
high-tension  continuous  current.  "While  its  principle  was 
described  some  3  ears  ago  in  the  scientific  Press,  it  has  only 
recently  been  so  improved  as  to  become  suitable  for  practical 
use  in  X-ray  and  other  work. 

The  characteristic  feature  of  this  machine  is  the  alternat- 
ing arrangement  of  the  rotary  and  stationary  disks,  which  is 
based  on  the  condenser  pri^K-iple.  It  \<ill  be  remembered 
that  in  an  influence  machine  the  rotating  disk  is  only  in- 
fluenced on  one  side,  the  generated  electricity  being  drawn 
off  from  the  other.  The  rotating  disks  of  the  condenser 
machine,  on  the  other  hand,  undeigo  electrostatic  induction 
on  both  sides,  the  eh  ctricity  produced  in  them  being  collected 
from  a  groove  in  their  extreme  periphery  by  steel  wires 
penetrating  therein.  It  will  thus  bo  eeen  that  each  disk, 
in  accordance  with  the  theory  of  condec-^rs,  takes  up  and 
supplies*  twice  as  great  an  amount  of  electricity  as  an  in- 
fluence machine.  Actual  experience,  moreover,  shows  that 
the  output  of  the  new  machine,  thanks  to  some  additional 
advantages  connected  with  the  condenser  principle,  is  even 
consid3rably  higher  than  could  be  expected.  It  is  mainly 
due  to  the  close  arrangement  of  the  disks  that  the  condenstr 
machine  yields  an  amount  of  electricity  20  to  oO  times  as 
much  as  a  lloltz-Wimshurst  multiple-disk  influence  machine 
of  ecjual  size,  the  type  so  far  almost  exclusively  on  the 
market.  Another  jioint  of  considerable  imjxirtance  is  that 
the  condenser  machine  is  absolutely  independent  of 
atmospheric  conditions. 

The  sectors  of  the  condenser  machine  are  not  attached  to 
the  surface  of  the  dii-k*.  but  embedded  in  their  interior, 
thus  augmenting  the  output,  pressure  and  self -excitation  of 
the  machine,  and  increasing  the  life  of  the  disks.  In  fact, 
the  unceasing  inflow  and  outflow  of  high-tension  electricity 
from  the  suction  combs,  bruslies  and  sectors  to  the  insulating 
disks  was  bound  in  a  very  short  time  to  destroy  even  the 
best    insulating    material. '    The    stationary   disks  of    the 
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machine  are  likewise  entirely  encompassed  by  insulating 
material. 

The  condenser  machine  mainly  comprises  a  substantial 
frame  closed  on  all  sides  which  carries  in  its  interior  the 
statical  fields,  that  is,  the  stationary  disks.  The  rotating 
disks  above  described,  to  which  is  due  the  influence  effect, 
are  sandwiched  in  between  these  fields,  thus  being  also 
comprised  in  the  interior  of  the  frame.  This  compact 
arrangement  protects  all  vital  parts  of  the  machine  not 
only  against  dust,  but  at  the  same  time  against  radiation 
losses  which  would  otherwise  be  an  important  item. 

That  this  remarkably  simple  and  efficient  machine — as  it 
were,  a  continually  charging  and  discharging  condenser — 
should  have  had  to  wait  a  number  of  years  before  being 
placed  on  the  market,  was  due  to  some  drawbacks  of  its 
original  construction  and  to  the  fact  that  no  insulating 
material  suitable  for  the  purpose  could  be  found.  In  fact, 
the  effects  of  the  electricity  and  ozone  produced  by  the 
condenser   machine   are,   just  because  of   its  extraordinary 
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a,  Eotating  disks ;  c,  end  cover ;  d,  collector  ;  i,  frame ;  e,  electrodes. 

Section  op  Condenser  Machine. 


output,  so  powerful  that  rubber,  a  substance  that  could  not 
be  dispensed  with  on  account  of  the  high  voltage  of  the 
machine,  would  become  conductive  after  a  very  short  time. 

The  adoption  of  a  certain  brand  of  Bakelite  with  which 
the  caoutchouc  disks  were  coated  all  round  first  made  the 
condenser  machine  durable  and  suitable  for  commercial 
purposes.  This  Bakelite  layer — insoluble  and  brilliant  as 
enamel — endows  the  disks  with  a  remarkably  hard  surface, 
and  can  only  be  removed  by  scraping  with  a  knife,  in  the 
form  of  an  amber-like  yellow  powder. 

The  arrangement  of  the  current  collectors  at  the  extreme 
circumference  of  the  disks  has  enabled  the  spark  length  of 
the  condenser  machine  to  be  increased  to  twice  its  former 
value,  thus  allowing  sparks  considerably  longer  than 
half  or  even  two-thirds  of  the  disk  diameter  to  be 
produced. 

The  condenser  machine  will  be  found  an  extremely  useful 
apparatus  for  X-ray  work,  affording,  as  it  does,  a  means  of 
producing  high-pressure  continuous  current  directly  without 
any  conversion,  rectification,  &c.  This  allows  hand  operation 
to  be  used  in  the  case  of  moderate  effects,  while  increasing 
the  life  and  constancy  of  X-ray  bulbs,  the  more  simple  of 
which  can  be  used  without  cooling,  thus  cheapening  opera- 
tion. Wherever  there  is  no  suitable  electricity  supply, 
c.^.,  in  the  case  of  portable  installations  for  military  and 
other  purposes,  the  condenser  machine  will  afford  an  ideal 
means  of  operating  X-ray  apparatus.  It  will  also  be  found 
useful  in  cases  where  only  an  alternating  or  three-phase 
current  supply  is  available,  which  could  not  be  used  without 
resorting  to  converters,  rectifiers,  itc.  Apart  from  hand 
operation,  a  small  continuous,  alternating,  or  three-phase 
current  motor  (of  \  h.p.)  can  be  used  to  drive  it.  The 
output  of  a  motor-driven  condenser  machine  having  a  single 
rotating  disk  55  cm.  in  diameter  is  as  much  as  \  milli- 
ampere.  Machines  comprising  four,  eight  or  ten  rotating 
disks,  such  as  have  been  constructed,  show  a  correspondingly 
higher  output. 

Another  field  in  which  the  condenser  machine  is  bound  to 
prove  of  the  greatest  usefulness  and  to  excel  all  other 
apparatus  so  far  in  use,  is  the  field  of  electrotherapeutics, 


viz.,  the  medical  applications  of  electricity.  An  especially 
important  feature  in  this  connection  is  that  the  output  of  the 
machine  can  be  controlled  at  will  and  reduced  to  zero,  the 
current  intensity  being  proportional  to  the  number  of  turns 
per  second.  This  is  an  enormous  advantage  over  powerful 
induction  coils,  which  cannot  be  used  for  small  outputs. 

If,  for  instance,  the  electric  currents  yielded  by  the 
machine  be  applied  to  the  human  body,  their  physiological 
effects  can  be  altered  quite  gradually  and  controlled  at 
will,  from  a  hardly  perceptible  shiver  up  to  an  unbearable 


The  Condenser  Machine. 

intensity.  At  the  same  time,  the  operation  of  the  machine 
is  absolutely  safe  and  harmless,  the  upper  intensity  limit 
being  readily  adjusted  for  by  choosing  a  proper  size  of 
Leyden  jars. 

The  machine  also  comprises  two  special  terminals  from 
which  alternating  currents  or  rapid  oscillations  can  be 
collected  for  high-frequency  current  work  and  for  perform- 
ing the  methods  devised  by  Oudin,  D'Arsonval,  Apostoli,  &c. 
The  same  large  condenser  machine  also  lends  itself  for 
franklinisation  proper,  that  is,  for  static  electricity  treat- 
ment, and  for  experiments  with  the  insulating  stool. 

The  high  pressure  of  the  machine  is  noticed  at  a  con- 
siderable distance  by  a  spider-web  feeling  due  to  elec- 
trically-charged particles.  These  remote  effects  can  be 
strikingly  demonstrated  by  lighting  Geifesler  and  Tesla  tubes 
from  a  great  distance. 

The  exceptionally  high  Leyden  jars  used  in  connection 
with  the  condenser  machine  are  countersunk  in  its  base,  and 
are,  like  the  disks,  coated  with  Bakelite.  The  polariser  at 
the  same  time  serves  as  short-circuiter,  for  rapidly  and 
accurately  breaking  the  flow  of  sparks. 

Though  the  machines  so  far  constructed  are  doubtless 
the  starting  point  of  types  much  larger  and  more  powerful, 
they  are  able  to  comply  with  the  most  exacting  require- 
ments of  X-ray  work  and  electrotherapeutics. 

The  condenser  machine  is  constructed  by  Messrs. 
Berliner  Elektros.  G.m.b.H.,  of  Schoneberg,  near  Berlin. 


THE    ELECTRIC    DRILL. 


A  GREAT  many  difiBculties  have  arisen  in  the  practical  application 
of  electricity  in  a  direct  manner  to  the  operation  of  drilling:  stone 
and  rock,  and  it  is,  therefore,  a  matter  of  congrratulation  that  so 
much  progrress  has  already  been  made  in  this  direction.  The  use 
of  electric  drills  allows  in  many  cases  of  the  purchase  of  power 
from  electric  transmission  companies  at  low  cost,  and  the 
elimination  of  the  expensive  steam  and  air  pressure  plants 
usually  required  in  connection  with  hydraulic  or  pneumatic 
drills.  Where  energy  cannot  be  purchased,  a  small  generating 
plant  can  be  installed  at  a  comparatively  small  cost,  and  the 
ease  with  which  power  can  be  transmitted  throughout  the  mine 
workings  by  wire,  and  the  rapidity  with  which  the  lines  can 
be  changed  to  suit  the  varying  conditions,  allow  the  mine 
operator  to  advance  his  work  much  more  rapidly  than  can  be  done 
when  using  other  types  of  drills.  The  small  cost  of  installing 
and  maintaining  the  electric  wiring,  the  absence  of  leakage  and 
the  ease  with  which  lines  can  be  changed,  show  a  large  saving, 
when  compared  with  pneumatic  lines. 

A  type  of  electric  drill  which  has  proved  its  value  is  that  made 
by  the  Fort  Wayne  Electric  Works,  of  Madison,  Wisconsin.  In 
general   construction   the   drill   is  of   the   rotary    hammer  type, 
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operated  by  an  electric  motor  which  in  mounted  on  the  frame  of 
the  drill.      The  mechanism   of   the   drill   ituelf   consistB  of   two 
parts,  one  being  a  rotatinpr  helve  containin^^  the  hammers,  the  other 
a   chuck   mechaniam   for   holding    and    rotating    the    drill    Rteel, 
There  is  a  flexible  belt  connection  between   the  motor  and  drill, 
allowing    a    suitable     speed    variation.      There    are    no    epringH, 
solenoids,   or  other  devices    to   complicate  the  design  or  to  make 
the    cost   of    maintenance    too    high.       The    drill    mechanism    is 
altogether  enclosed  inside  a  heavy  cast-steel  eating,  strong  enough  to 
stand  up  to  the  hard   usage  which  a  mining   drill   of   this  type 
receives.     There  are  two  chambers  in  the  revolving  helve,  in  each 
of  which  there  is  a  hammer  consisting  of  a  solid  block  of  special 
steel  floating  freely.     As  the  helve  revolves,  the  hammer  is  thrown 
outward  by  centrifugal  force,  and  at  each  revolution  strikes  a  blow 
on  the  projecting  head  of  a  drill   steel   cap,  which  receives  the 
energy  of  the  blow  and  transmits  it  to  the  drill  steel.     After  the 
blow   has   been   given,   the  hammer   rebounds  into   the   chamber 
within  the  helve,  where  it  is  completely  cushioned  upon  air  which 
it  traps.     During  the  recoil  of  the  hammer  the  helve  is,  of  course, 
revolving,  and  the  hammer  passes  the  projecting  drill  steel  cap. 
The  hammer  is  again  thrown  into  the  striking  position  by  centri- 
fugal force  during  the  remaining  portion  of  the  complete  revolution 
of  the  helve.     The  chuck  is  a  steel  sleeve  through  which  a  shank 
of  the  drill  steel  passes,  and  holds  this  in  position  to  receive  the 
hammer  blow,  as  well  as  transmitting  the  rotary   motion.     This 
rotation  is  effected  by  a  heavy  wormgear  reduction  driven  from  the 
helve  shaft.     A  slip  friction  cone  mounted  on  the  wormgear  shaft 
protects  the  gears  from  undue,  strain,  in  case  the  drill  steel  sticks. 
Buffer  plates  are  attached  to  hold  the  drill  steel  in  the  chuck  and 
to  absorb  the  blow  from  the  hammer  when  the  drill  steel  is  not 
striking  rock,  or  is  being  backed  out  of  a  deep  hole  in  broken  or 
uneven  ground.     Grease  packed  roller  or  ball  bearings  are  used  ;  the 
motor  is  fully  enclosed  and  eplash  proof,  so  as  to  be  capable  of 
operation   in  wet  places,   and   either    continuous  or   alternating- 
current  motors  can  be  used,  for  three-phase  circuits  of  the  usual 
frequencies  in  the  latter  case.     The  motor  is  quickly  connected  to 
the   line   by   connector  plugs,   so  designed    that   the   untechnical 
operator  cannot  make  a  mistake  in  the  connections.     A  100  per  cent, 
over-load  margin  is  given  to  the  motor  design,  and  very  great  care 
is  taken  also  with  the  motor  to  withstand  the  severe  mechanical 
strains  imposed  upon  it  from  time  to  time.    The  whole  apparatus  is 
mounted  either  on  a  tripod,  column,  shaft  bar  or  quarry  bar,  and, 
when    BO   used,    is  adapted   for   sinkingj   channelling,  stoping   or 
other  operations  where  rock  drills  are  required.    The  chief  working 
advantages  are  that  the  drill  steel  is  not  reciprocated,  and  hence 
cannot   be   jammed   into   a  fissure  or  cleavage  crack.     The   large 
number  of  blows  which  are  struck,  together  with  the  constant  and 
positive  rotation  of  the  drill  steel,  produces  an  effect  approaching 
that  of    boring  and   the   holes  drilled    are   straight  and   round. 
Owing  to  the  rapidity  of  the  blows,  it  is  found  in  practice  that 
before  it  can  be  fed  far  enough  into  a  fissure  to  wedge  itself  the 
drill  has  hammered  for  itself  a  f quare  shoulder  or  face,  and  should  a 
fissure  be  encountered  the  buffer  head  prevents  the  drill  steel  from 
being  plunged  forward.      Evidently,    therefore,   the  electric  rock 
drill  is  an   accomplished   fact,  and   in   yet  another  department  of 
industrial  life  the  practical   application  of   electricity  enters  into 
direct  competition  with  the  older  forms  of  power  production  and 
transmission. 


CATALOGUES  AND  PROCESS  BLOCKS. 


By  G.  BASIL  BARHAM,  A.M.I.E  E. 


In  the  electrical  trade  it  is  a  matter  of  great  difficulty  for  any  firm 
to  do  business  unless  it  issues  a  fairly  comprehensive  and  well- 
illustrated  catalogue.  No  matter  how  widely  the  firm  and  its 
productions  may  be  known,  or  how  capable  and  tactful  its  repre- 
sentatives may  prove  themselves,  the  business  obtained  will  depend 
to  a  considerable  extent  on  the  attractive  appearance  of  their  lists 
and  leaflets  and  the  freedom  with  which  they  are  distributed. 

A  great  deal  of  money  can  be  wasted  on  catalogues  if  a  cheese- 
paring policy  is  adopted  and  the  expenditure  on  paper,  printing 
and  process  blocks  is  insufficient.  The  slight  extra  cost  involved 
by  using  an  80  instead  of  a  58  or  60-lb.  double  medium  art  paper  is 
more  than  repaid  by  the  enhanced  appearance  of  the  work,  provided 
that  a  good  quality  of  ink  is  used  for  the  printing.  If  more  money 
still  is  spent  and  an  art  or  toned  ait  paper,  a  ream  of  which  in  double 
medium  eize  weighs  120  lb.,  is  used  the  effect  is  better  still,  and  if  the 
printing  is  up  to  the  mark  and  the  blocks  or  electros  used  are  of 
the  best  quality,  a  catalogue  can  be  brought  out  which  will  prove 
one  of  the  most  powerful  of  selling  agents  that  can  well  be 
imagined.  It  is  a  mistake  to  save  money  in  paper  and  printing  ;  it 
is  a  bigger  mistake  still  to  cut  down  the  price  of  retouching  photo- 
graphs and  cutting  blocks.  A  block  may  be  so  good  that  it  will 
give  a  good  effect  even  on  poor  paper,  provided  the  printer  makes- 
ready  properly.  But  no  amount  of  care  in  printing  will  make  a  bad 
block  appear  good,  even  if  the  best  of  paper  and  the  finest  of  inks 
be  used.  An  artistic,  clean  cut  and  sharply  defined  illustration  has 
a  value  which  cannot  be  over-estimated,  and  it  is  surprising  to  find, 
from  an  inspection  of  catalogues  issued  in  the  engineering  trades 
generally,  not  only  that  a  number  of  firms  buy  process  blocks 
which  are  not  so  good  as  they  might  be,  but  that  there 
are    those    who     apparently    take     little    Or    no    care    of    their 


blocks  after  they  are  made.  A  good  bloc«,  :aitiiig  pnoto- 
graphing,  retouchibg,  block  •  cutting  and  electrotypinif  into 
account,  is  a  costly  item,  being  not  a  matter  of  thiUiniff,  bat 
actually  of  ponndn.  An  instrument  or  a  pie<j«  of  office  famitare 
costing  as  much  would  be  taken  care  of,  yet  it  Id  a  common  thin^ 
to  see  half-tone  cuts  placed  one  on  top  of  another,  on  a  dusty 
shelf,  covered  with  grit  and  dirt,  and  not  prot«cted  againat  injarj 
in  any  way.  The  surface  of  a  block  La  of  copper,  or  Bometimm 
zinc  or  nickel,  covered  with  an  emulsion.  The  gla£»-like  polish  of 
an  unworn  block  will  withutaud  the  pressure  of  the  printing  preflf 
for  many  thousands  of  runt*,  as  it  ia  t«rmed,  bat  it  is  not  proof 
against  sharp  particles  of  grit ;  it  will  be  grooved  and  scratched  if 
it  is  allowed  to  rub  against  the  surface  of  another  block;  and  it 
may  be  ir<-etrievably  damaged  by  being  used  either  as  a  paper 
weight  or  as  a  means  of  driving  tacks. 

Of  coarse  there  are  cases,  but  in  the  electrical  and  engineering 
trades  they  are  infrequent,  when  a  block,  after  printing  off  a 
limited  number  of  illustrations,  is  never  used  again  by  reason  of 
changes  in  the  pattern  of  the  article  it  represents.  Generally, 
however,  illustrations  are  typical,  and  conge ^uently  are  used  in 
successive  editions  of  a  catalogue.  In  such  instances  it  is 
surely  wise  to  see  that  the  blocks  are  preserved,  so  that  it  is  not 
necessary  to  have  a  new  block  made  every  time  a  few  lists  are 
to  be  printed  off. 

The  best  plan  to  adopt  is  to  have  one  or  more  good  electrotypes 
made  from  the  block  when  it  ia  new  and  to  print  off  these,  care- 
fully wrapping  the  original  in  tissue  paper  smeared  with  vaseline  or 
other  non-acid  grease,  and  patting  it  safely  away  where  it  will  not 
be  exposed  and  yet  can  be  readily  looked  up  if  necessary.  Some 
firms  prefer  to  print  direct  from  the  half-tone  block,  a  policy  which 
although  it  has  certain  drawbacks  has  nevertheless  much  to  com- 
mend it.  If  the  printing  is  done  from  an  electro  it  matters 
very  little  if  the  electro  is  damaged  in  the  press,  as  a  new  electro 
can  always  be  made  in  a  few  hours  from  the  original.  Bat  if  the 
original  is  used  it  may  be  ruined  beyond  redemption  if  the  machineman 
drops  a  wrench  on  it  during  the  work  nf  '"readying  "'  the  machine 
for  press,  or  by  the  forme  in  which  it  is  being  dropped  whilst  being 
taken  from  the  "stone"  to  the  machine  bed.  Where  printing  ia 
done  from  originals  an  electro  should  be  taken  from  the  block 
either  by  the  block  cutters  before  delivery  or  by  some  firm  of 
electrotypers  directly  after  delivery,  and  this  electro  should  then  be 
treated  as  the  original  and  wrapped  up  and  stored  away  out  of 
harm's  reach. 

It  is  not  as  though  the  proper  care  of  process  blocks  and  electros 
were  either  costly  or  troublesome.  With  a  proper  system,  an  intelli- 
gent boy  can  easily  look  after  them  and  save  his  firm  a  good  deal 
of  expense.  Without  a  system  it  is  almost  impossible  to  keep  them 
as  they  should  be  kept,  and  the  block-cutting  firm  will  then  do  a 
considerable  amount  of  business  in  providing  duplicates  of  originals 
of  the  electros  that  have  been  mialaid  or  lost. 

All  process  blocks  and  reproductions  should  be  kept  in  shallow 
drawers,  a  trifle  more  than  type  high.  A  nest  of  such  drawers  ia 
quite  inexpensive,  and  if  there  should  be  any  difficulty  in  obtaining 
one,  a  handy  carpenter  can  knock  one  together,  preferably  out  of 
bass  or  American  white  wood,  with  very  little  trouble.  Such  a 
nest  of  drawers  will  answer  the  requirements  of  a  firm  issuing  only 
a  small  catalogue,  but  when  lists  are  issued  on  a  more  extensive 
scale  several  nests,  each  corresponding  to  a  section  of  the  catalogue 
or  a  branch  of  the  trade,  will  be  required.  In  addition  to  the 
drawers  a  card  index  will  be  necessary] 

Each  block,  when  it  comes  from  the  block  cutters,  will  be  mounted 
on  a  hard  wood  base,  generally  of  oak  or  mahogany,  and  from  the 
base  to  face  will  be  about  th--  height  of  ^a  piece  of  type,  so  that 
when  it  is  locked  in  a  printers'  forme  with  the  type  for  the 
necessary  wording  the  whole  will  be  level  on  the  top.  and,  after 
the  printer  has  made  the  necessary  arrangements  for  bringing 
out  the  detail,  ready  for  printing.  On  this  wood  base  a  number 
should  be  written  in  ink.  It  is  of  little  use  attaching  paper  labels, 
as  these  are  so  easily  detached,  nor  is  it  wise  to  write  the 
number  on  the  back  of  the  base,  aa  after  a  few  printings  the 
wood  will  become  compressed  to  a  slight  degree,  and  the  printer 
will  proceed  to  paste  paper  over  the  bottom  of  the  base  in  oider 
to  raise  the  printing  surface.  The  numbermg  should  be  done 
on  the  side  of  the  block,  and  if  there  is  any  likelihood  of  the 
printer  mistaking  the  top  for  the  bottom,  the  block  should  be 
marked  to  prevent  error. 

The  numbers  of  the  blocks  in  each  drawer  should  be  written  on 
the  outside  to  permit  of  ready  reference,  and  a  card  m  the  index 
should  oe  prepared  for  each  block.  On  this  card  should  be  written 
the  block  number  and  the  name  of  the  article  it  represents,  with 
any  descriptive  matter  as  to  type  or  pattern  that  may  be  necessary 
as  well  as  the  figure  number  it  bears  in  the  catalogue.  The  card 
should  then  be  dividtd  into  an  inwards  and  an  outwards  section  by 
a  heavy  line,  and  should  be  ruled  off  horizontally  in  spaces  about  a 
quarter  of  an  inch  in  depth  so  that  the  necessary  entiies  can  be 
made. 

When  a  block  is  received  from  the  etchers,  the  full  description 
should  be  entered  up  on  a  card,  and  on  the  first  horizontal  spa^e. 
on  the  inward  side,  should  be  written  the  date  received.  This 
should  be  a  white  card,  and  immediately  behind  it  in  the  index 
should  be  arranged  coloured  cards,  made  out  in  exactly  the  same 
way,  one  for  eafih  electro  that  is  made  from  the  block.  As  either 
originals  or  electros  go  out  the  cards  should  be  entered  up  with  the 
outwards  date  and  the  name  of  the  printer  to  whom  the  block 
or  the  electro  has  been  sent,  or  the  name  and  address  of  the 
client  to  whom  it  has  been  lent.  When  it  is  returned  the  date 
on  which  it  was  received  should  be  entered  on  the  inward  side, 
with  the  name  of  the  firm  from  whom  it  was  returned.  At  any 
moment,  then,  the  cards  can  be  gone  through,  and  outstanding 
blocks  can  be  traced  and  their  return  asked  for  without  trouble 
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Whenever  a  block  goes  out  it  is  a  good  plan  to  place  a  slip  of 
card  bearing  its  number  in  the  place  from  which  it  has  been  taken, 
80  that  a  glance  through  the  drawers  will  show  which  blocks  have 
gone.  Otherwise,  if  a  drawer  were  not  full,  there  would  be  nothing 
to  show  whether  there  had  ever  been  a  block  in  the  vacant  space. 


The  bus-bars  are  supported  on  the  firm's  special  bracket,  and 
consist  of  laminated  strips  made  in  unit  lengths,  so  that  any  section 
of  bar  or  any  arrangement  of  tapering  the  section  can  be  readily 
adopted  ;  the  section  of  the  bars  can  also  be  easily  increased  when 
the  board  is  extended,  and  there  is  no  difficulty  In  joining  up  new 
lengths  of  bus-bars  to  the  original  ones. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Reyrolle  Flat  Back  Switch  gear. 

Figs.  1  and  2  show  a  three-phase  low-tension  switchboard 
recently  manufactured  by  Messrs.  A.  Reyrolle  &  Co.,  Ltd.,  of 
Hebburn-on-Tyne,  for  use  in  a  generating  station,  with  slabs  of 
white  polished  marble  on  angle-iron  framework  ;    fig.^l^shows  the 


Some  Theatre  Fittings. 

Messrs.  David  Shanks  &  Co.,  Ltd.,  of  115,  Wainwright 
Street,  Aston,  Birmingham,  have  recently  introduced  a  special  line 
of  fittings  for  picture  houses,  theatres,  and  similar  buildings,  of 
which  we  reproduce  some  representative  examples. 

Fig.  .3  is  a  design  specially  adapted  for  low  ceilings.  It  is  a 
16-in.  cast  metal-metal  ceiling  fitting,  the  lower  band  being  in  the 
form  of  a  shade  carrier,  which  is  suspended  from  the  ceiling  plate 
by  three  rings  and  hooks,  as  shown  in  the  illustration.  This 
fitting  is  designed  to  take  one  100-C.P.  metallic-filament  lamp,  and 
one  8-c.p.  ruby  lamp,  operated  by  two  switches. 

Fig.  4  is  an  Ormolu  two-light  flambeau  bracket,  which  is  very 
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Fig.  3.— Low  Ceiling  Fitting. 


Fig.  1.— Reyrolle  Flat-Back 
Switchboard. 


Fig.  4.— Two-Light 
Flambeau. 


Fig.  2.— Back  View,  Reyrolle  Switchboard. 


front  view,  and  fig.  2  the  view  behind  the  board.  The  views  are  of 
interest  as  showing  that  Messrs.  Reyrolle  do  not  confine  themselves 
solely  to  their  totally  enclosed  ironclad  gear. 

The  gear  shown  is  used  in  these  cases  where  economical  con- 
siderations as  to  initial  cost  do  not  warrant  the  complete  enclosure 
of  all  conductors.  The  conductors  at  the  back  are  all  visible  and 
coloured,  to  indicate  the  phase  to  which  each  one  belongs,  and  no 
live  conductors  are  exposed  in  the  front. 


FiG,  5.— Hall  Lantern. 


popular  in  some  of  the  better-class  picture  houses  and  theatres  ;  it 
is  made  in  various  finishes,  the  most  liked  being  rich  gilt  or 
oxidised  silver. 

Fig.  5  is  a  Louis  XV  hall  lantern  ;  it  is  solid  cast,  beautifully 
chased,  and  a  rich  gold  colour.  It  is  one  of  a  range  of  fittings  of 
similar  designs  installed  by  Messrs.  Shanks  in  various  picture  theatres 
throughout  the  country. 

Fig.  6  is  a  good  specimen  of  the  latest  semi-inverted  fittings.  It 
has  a  cast  ceiling-plate  with  three  hooks,  and  the  metal  rim  is 
large,  half  ball  pattern,  with  fancy  cast  lugs,  and  carries  a  real 
green  alabaster  bowl  12  in.  in  diameter.  The  veining  of  thia 
alabaster  is  exceedingly  pretty,  and  when  the  lamp  is  switched  on 
is  very  effective.  This  pattern  is  one  of  a  large  range  of  designs  of 
alabaster  bowl  fittings  which  Messrs.  ShaiLks  manufacture  from 
8  in.  up  to  24  in.  in  diameter,  and  different  .oloured  alabasters  can 
can  be  supplied,  including  green,  white,  red,  clear,  kc. 
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Messrs.  Shanks  cla'm  to  be  &movg  the  pioneers  of  the  ecientific 
lighting  of  picture  houses,  and  their  fittings  have  been  adopted  very 
widely   for   this  class  of   work.     They   are  amongst   the  largest 


An  8-in.  boilini?  plate,  for  1,200  watt«,  i«  alio  prorided  ;  both 
plates  are  complete  with  Bwitf,h  for  three  heat  Tef^tdttionK  and  a 
hot  chamber  can  also  be  supplied  to  fit  on  the  oven  top  for  plate 
warming,  4cc. 

Fig.  10  shows  the  "  Heetorboil"  patent  extending  food  warmer, 
constructed    in  aluminium,  copper  or   brai"*,  which,  from    15   in. 


P 


Fro.  8.— Antique  Finish  Electric  Fike. 


Fio.  6.— Semi-Inverted  CEiLiNa  Fitting. 


manufacturers  of  fittings  for  Holophane  glass,  and  are  generally 
prepared  to  execute  almost  anything  in  the  way  of  decorative 
fittings. 

^^Calor"  Heating  and  Cooking  Appliances. 

From  the  very  comprehensive  selection  of  cooking  and  heating 
apparatus  made  by  Messrs.  Townshend's  Art  Metal  Co.,  Ltd., 
of  Ernest  Street,  Birmingham,  we  illustrate  some  examples  which 
are  likely  to  be  of  interest  to  our  readers  at  the  present  time. 

Fig.  7  is  representative  of  a  number  of  similar  designs  of  electric 
fire  constructed  on  the  Townshend  patented  system. 

It  contains  an  880- watt  "  Calor  "  heating  element  carried  in  a 
14-in.  aluminium  or  copper  reflector  with  a  polished  brass  stand. 
The  heating  element,  which  can  be  replaced  in  one  piece,  consists 
of  a  special  alloy  resistance  wound  in  the  open  slots  of  a  circular 


Fig.  7.— Glowing  Electric  Fire  with  Circular  Reflector. 


base  composed  of  highly-refractory  clay,  which  quickly  becomes  red 
hot,  presenting  a  cheerful  appearance  and  throwing  off  great  heat. 
Similar  designs,  but  with  rectangular  reflectors,  are  also  made,  as 
well  as  upright  "fires"  in  patterns  which  range  from  the  very 
simple  to  the  elaborate,  one  of  which,  illustrated  in  fig.  8  is  23  in. 
high  by  1 6  in.  wide,  in  antique  finish  brass. 

Fig.  9  illustrates  a  "  Tamco  "  oven  in  sheet  steel  with  double 
walls,  the  internal  dimensions  being  16  in.  X  16  in  X  14  in.  It  is 
fitted  with  a  1,200- watt  heating  plate,  removable  at  will,  and  which 
when  removed  can  be  used  as  an  ordinary  boiling  plate.  A 
circular  plate  is  provided  in  the  top  of  the  oven,  which,  when 
removed,  allows  of  the  hot  plate  being  inserted  top  downwards, 
thus  providing  an  efficient  top  heat  for  browning  purposes  and 
for  preliminary  oven  heating. 


^ 


I 


Fig.  9.— "Tamco"  Oven  and  Boiling  Plate. 


Fig.  10.— "Heetobboil"  Extending  Food  Wabmeb. 


long  X  8  in.  wide,  can  be  extended  to  2U  in.  long.  It  provides  a 
top  heat  with  60O  watts,  and  there  are  three  heat  regulations. 

Boiling  and  heating  can  be  done  at  the  same  time  by  sliding  the 
top  open  to  uncover  the  boiling  place  and  at  the  same  time  increaa- 
ing  the  length  of  the  heating  surface. 

Non-conducting  feet  and  handles  are  provided  and  a  rack  under* 
neath  for  plate  wanning.    The  heating  element  is  replacable  in  a 
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few  minutes  at  trifling:  cost,  and  the  heater  can  be  used  wherever 
electric  lipht  is  installed  :  all  "  Calor  "  appliances  are  guaranteed 
for  12  months. 

We  also  illustrate  in  fig.  11a  milk  boiler,  in  polished  aluminium, 
brass  or  copper,  to  hold  1 J  pints.     The  top  heat  is  obtained  with 
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Fig.  11.- 

-Electric  Milk 

Boiler 

The  Tancouver  Telephone  Cable. 

We  referred  on  page  298  in  our  last  issue  to  the  continuously 
loaded  submarine  telephone  cable  which  has  been  laid  by  Messrs. 


Fig,  14.— The  Vancouver   Continuously  Loaded  Telephone 

Cable  in  Section. 


440  watts  and  three  heat  regulations  are  provided,  the  lower  ones 
for  warming.  The  utensils  which  are  not  attached  to  the  stands, 
have  either  wickered  or  ebonised  handles,  and,  when  necessary, 
plated  interiors.  Messrs.  Townshend's  make  a  variety  of  cooking 
and  warming  utensils  of  a  similar  type. 

B.T.H.  Rotary  Snap  Switches. 

An  interesting  line  of  rotary  snap  switches  has  recently  been 
placed  on  the  market  by  the  British  Thomson-Houston  Co.,  Ltd  , 
of  77,  Upper  Thames  Street,  E.G.  In  their  design  the  weight  of 
the  moving  parts  has  been  reduced  to  the  minimum  consistent  with 
durability  and  proper  current-carrying  capacity.  This  feature 
greatly  increases  the  wearing  qualities  of  the  switch,  by  diminish- 
ing the  force  of  the  hammer  blow  in  the  "on"  and  "ofE"  move- 
ments.    Bases  of  the  best  quality  porcelain  and  ebonised  handles 


Fig.  12.— Series-Parallel  Three-Heat  Switch  for 
Radiator  Circuits. 

with  self-contained  springs  are  used  in  these  switches.  The 
employment  of  fiat  binding  posts  gives  easy  access  to  the  binding 
screws  in  however  confined  a  position  the  switch  may  be  fixed,  as 
the  screw-driver  works  from  the  front  of  the  switch,  at  right 
angles  to  the  wall.  The  danger  of  cutting  the  wires  at  the  screw 
contacts  is  also  removed. 

B.T.H.  rotary  snap  switches  are  supplied  with  nickel  (fibre 
insulated)  and  porcelain  covers.  Single  and  double-pole  switches, 
fig.  13,  are  made  for  100-250  volts  and  250-600  volts,  with  current- 
carrying  capacity  ranging  from  3  to  20  amperes,  and  with  or 
without  indicating  dials  in  the  cover. 

There  is  a  three-way  switch  in  three  sizes  ;  3,  5  and  10  amps., 
100-130  volts,  or  1,  3  and  5  amps.,  200-250  volts.     There  is  also  a 


Fig.  13.— B  T.H.  Rotary  Double-Pole  Snap  Switch. 


three-circuit  rotary  switch  for  automobile  lighting,  suitable  for 
use  on  voltages  up  to  250,  and  supplied  with  or  without  an  indi- 
cating dial.  It  is  arranged  with  three  circuits  so  that  the  head- 
lights, tail-light  and  interior  lights  of  a  motor-car  can  be  switched 
on  or  off  separately  or  together. 

Another  type — the  series-parallel  three-heat  switch,  fig.  12,  pro- 
vides a  simple  and  reliable  m^ans  of  regulating  the  heat  of 
radiators  or  cooking  devices.  It  is  supplied  in  two  sizes,  for  10  and 
20  amperes,  and  oan  be  used  on  voltages  up  to  250. 


Henley's  Telegraph  Works  Co.,  Ltd.,  between  Vancouver  B.C., 
and  the  island  of  the  same  name.  The  cable  is  the  longest  of  the 
kind  so  far  laid,  and  the  above  view,  fig.  14,  is  a  full-sized  section 
of  it. 

Ferranti  Transformers. 

Messrs.  Ferranti,  Ltd  ,  of  HoUinwood,  Lanes.,  have  built 
transformers  for  over  15  years,  and  have  continuously  improved 
their  designs  and  methods  of  manufacture  at  all  points,  so  that  the 
apparatus  they  now  offer  is  the  best  of  its  kind,  as  may  be  judged 
from  the  following  details. 

Series  of  tests  have  been  conducted  to  discover  a  suitable  alloy  for 
the  core,  with  the  result  that,  by  careful  selection,  it  is  ensured  that 
the  iron  used  is  of  the  best  quality  obtainable.  The  iron  losses 
have  been  reduced  by  skilful  proportioning  of  the  core,  and  the 
eflBciency  has  been  greatly  increased,  while  decrease  of  efficiency 
due  to  ageing  is  practically  eliminated. 

The  high  conductivity  copper  coils  are  wound  on  circular 
formers  with  wire  of  rectangular  section  and  rounded  comers, 
which  has  been  dried  before  winding.  The  coils  are  sub-divided,  so 
that  the  potential  difference  across  the  ends  of  each  coil  is  very 
low.  The  increased  amount  of  copper  necessitated  by  the  circular 
shape  of  coil  is  more  than  compensated  by  the  absence  of  more  or 


Fig.  15.— Ferranti  Transformer. 


less  sharp  bends  in  the  wire,  and  the  result  is  immunity  from 
breakdown.  Each  coil  is  lightly  taped,  thoroughly  dried  and 
impregnated  with  a  special  varnish  by  a  vacuum  and  pressure 
process,  which  forces  the  varnish  into  every  interstice  of  the  coils. 
Thick  insulation  of  the  coils  has  been  discarded,  partly  because  it 
prevented  the  penetration  of  the  varnish,  and  partly  because  it  has 
been  possible  to  effect  a  very  great  improvement  by  the  use  of 
specially-moulded  insulating  tubes  between  the  primary  and 
secondary  windings.  The  tubes  safely  withstand  the  maximum 
test  pressures.  The  older  and  more  usual  method  of  applyipg 
insulation  to  the  coils  is  defective,  because  bending  the  insulating 
material  round  the  coils  does  not  improve  its  insulating  properties, 
and  breakdown  is  very  likely  to  occur.  The  varnish  has  been  sub- 
jected to  prolonged  test  in  contact  with  oil  at  the  highest 
temperature  obtained  in  transformer  work,  and  it  has  been  proved 
that  there  is  no  reaction  between  the  oil  and  the  varnish.  The  end 
turns  of  the  high-tension  coils  are  heavily  insulated  to  withstand 
the  high  voltage  differences  which  occur  during  surges  when 
switching  on  and  during  periods  of  atmospheric  disturbance. 

All  but  the  cheaper  and  smaller  transformers  are  fitted  with 
heavy  terminals  mounted  on  long  porcelain  insulators  mechanically 
clamped  in  a  substantial  iron  frame  and  so  arranged  that  a  damaged 
insulator  may  be  readily  replaced.  The  incoming  and  outgoing 
cables  pass  through  heavy  insulators  in  the  sides  of  the  tank. 

An  oil  has  been  found  which  complies  satisfactorily  with  all  the 
essential   requirements    of   transformer    work,  and    is    now  used 
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exoluBively  in  this  apparatus.     A  very  liberal  quantity  of  oil  in  used, 
and  there  is  an  ample  head  of  oil  over  the  tranHforiner. 

The  construction  of  the  tanks  has  undergone  many  developments 
in  the  effort  to  obtain  a  strong:  lipht  oil-tight  enclosure  with  ample 
radiating  surface.  The  construction  now  adopted  as  standard  con- 
sists of  a  steel  tank  with  deep  corrugations,  fitted  with  a  steel 
bottom  plate  welded  to  the  sides,  rendering  oil  leakage  impossible. 
The  tank  is  supported  in  a  cast-iron  cradle  ;  a  grooved  top  casting  is 
placed  over  the  tank  and  the  corrugations  enter  the  groove.  The 
two  castings  are  tied  together  with  tie  bolts.  The  apertures  in  the 
top  casting  giving  access  to  the  terminals  are  closed  by  substantial 
boiler-plate  lids.  The  tank  is  dust-tight,  but  may  be  hermetically 
closed  by  running  white  metal  into  the  groove  in  the  top  casting. 
The  transformer  stands  on  heavy  channel  irons  and  bearers  which 
distribute  the  weight  over  the  cast-iron  cradle. 


ELECTRICITY    SUPPLY    IN    DOVER. 


has    been 
years    by 
enclosing 
a      most 


.The  importance  of  the  historic  town  of  Dover — probably 
the  most  popular  of  our  gateways  to  the  Continent — 
enormously  increased  during  the  past  few 
the  completion  of  the  vast  harbour  works, 
an  area  of  about  1  sq.  mile,  and  forming 
valuable  and  commanding  naval  base. 
The  population  of  Dover  is  small  (47,000),  and  though 
there  is  a  considerable  "  floating  "  population  of  travellers 
and  (during  the  summer)  visitors,  it  is  to  the  tramways  and 
the  Admiralty  works  in  the  neighbourhood  that  the  central 
station  must  look  for  its  greatest  increase  in  output. 

There  is  every  prospect  of  high-pressure  overhead  supply 
being  afforded  to  St.  Margaret's  Bay*  (4*5  miles  from 
Dover)  in  the  near  future,  and  it  is  quite  reasonable  to 
anticipate  a  considerable  colliery  load  and,  later,  other  im- 
portant power  demands  growing  up  with  the  development  of 
the  Kentish  coal  fields. 

The  station  is  fortunate  in  being  situated  at  practically 
the  centre  of  the  present  supply  area — a  T-shaped  district 
of  about  3  sq.  miles  extent,  stretching  along  the  shore  and 
inland  along  a  valley. 

The  works,  which  are  finished  internally  very  handsomely, 
even  extravagantly  according  to  modern  standards,  are  built 
on  natural  flint  foundations,  and  are  flanked  by  a  creeper- 
clad  brick  smoke  stack  120  ft.  in  height. 

Supply  was  commenced  in  April,  1895,  by  the  Dover 
Electric  Supply  Co.,  Ltd.,  the  station  being  one  of  the 
famous  early  Brush  installations,  and  in  1904  the  under- 
taking was  purchased  by  the  Corporation.  -  The  original 
equipment  of  four  Brush-Mordey  generators  (two  of  100 
KW.,  one  of  75  KW.  and  one  of  50  kw.,  later  removed)  was 
extended  by  two  100-kw.  Mclntosh-Seymour  sets  in  1897, 
a  225-KW.  Ball  &  Wood  set  in  1901,  a  400-kw.  Ferranti 
set  in  1903,  a  400-kw.  Parsons  turbo-set  in  1905,  and  a 
350-K\v.  Allen  set  in  1906.  The  American  horizontal  low- 
speed  sets  were  installed  at  a  time  when  this  type  was 
thought  to  be  the  best  available  for  traction  supply,  and 
when  English  manufacturers  were  so  filled  with  orders  that 
numbers  of  purchasers  had  perforce  to  buy  from  American 
firms. 

In  1908,  a  25-KW.  Entz  reversible  booster  was  installed, 
and  has  since  brought  about  important  reductions  in  the 
generating  costs. 

Further  extension  of  the  building  is  impracticable  on  the 
present  site,  but  the  generator  capacity  will  be  increased 
when  necessary  by  the  substitution  of  turbo- machinery  for 
some  of  the  older  units. 

Boilers  of  a  total  evaporative  capacity  of  42,000  lb,  per 
hour  are  at  present  installed  ;  of  these,  two  are  rarely  used  and 
a  third  is  generally  laid-by  for  cleaning.  "Water  supply  is 
drawn  from  the  River  Dour  for  both  circulating  and  feed 
purposes  (20  per  cent,  make-up).  Of  the  21"^  total  hardness, 
about  15°  is  temporary  and  no  softening  treatment  is 
adopted,  it  being  found  that  the  use  of  turbine  tube 
cleaners  once  in  2,000  working  hours  occupies  little  more 
time  than  the  removal  of  such  mud  as  would  collect  from 
a  treated  feed.     The  condenser  discharge  is  passed  through 

*The  load  at  present  available  is  about  20  KW.  lighting,  together 
with  a  considerable  heating  and  cooking  load,  there  being  no  gas 
upply,  and  the  resort  being  frequented  by  a  good  class  of  visitor. 


a  wood-wool  oil  eliminator  before  returning  to  the  hot  well, 
and  an  economiser  heats  the  feed  water  from  90'  F.  to 
'MO  V.  A  Krel  CO,  recorder  is  installed,  but  it  has  been 
found  that  the  normal  working  results  obtained  here  permit 
of  little  improvement  by  its  u.se. 

In  the  early  days  of  working,  large  Welsh  coal  was 
employed.  Crossthwaite  grates  were  installed  in  1905  to 
allow  of  the  use  of  small  Welsh  coal,  which  then  cost  Gs.  per 
ton  less  than  the  larger  grade.  The  costs  of  the  two  qnali- 
ties  gradually  became  more  nearly  equal,  and  chain  grates 
were  fitted  to  two  boilers  in  1908,  and  to  two  others  in 
December,  1910,  and  February,  1911,  since  when  Feather- 
stone  slack  has  been  burnt  smokelessly  under  the  ^-in. 
natural  draught  provided  by  the  stack.  It  is  worth  rioting 
that  to  the  contract  price  of  sea  or  rail-borne  coal  must 
be  added  (per  ton)  Is.  7d.  town  dues  and  Is.  for  carting  and 
trimming;  sea-borne  coal  is  also  subject  to  2^d.  per  ton 
harbour  dues  and  2d.  per  ton  extra  for  carting.  Owing  to  the 
high  railway  freights,  sea-borne  coal  is  the  cheaper.  A  good 
but  friable  coal  from  the  neighbouring  Shakespeare  pit  of 
the  Kent  colliery  costs  about  22s.  per  ton  at  the  pit  mouth. 
Accommodation  is  provided  in  a  covered  yard  for  550  to 
600  tons  of  fuel  (roughly  seven  weeks'  supply). 

Some  years  ago  it  was  possible  to  obtain  9d.  or  lOd.  per 
load  for  ashes,  but  these  have  now  to  be  given  free,  and  even 
a  small  payment  has  had  to  be  made  for  their  removal,  owing 
to  the  recent  slack  state  of  the  building  trade. 

The  boilers  deliver  into  the  upper  length  of  a  narrow 
rectangular  ring  main  erected  in  a  vertical  plane  entirely 
within  the  boiler  house  and  extending  90  ft.  along  the  latter. 
From  the  bottom  of  the  ring  are  taken  the  engine  steam 
pipes.  This  arrangement  favours  heavy  condensation  losses, 
and  at  one  time  only  35^  out  of  100^  F.  superheat  at  the 
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Fig.  1. 

boilers  could  be  realised  at  the  turbine  stop  valve,  and  an 
even  less  amount  at  some  of  the  engines  connected  near  the 
centre  of  the  lower  half  of  the  ring.  Owing  to  a  careful 
overhaul  of  the  pipe  lagging  (which  now  consists  of  2  j  in. 
magnesia  composition),  at  least  55^  superheat  can  now  be 
obtained  at  the  turbine. 

As  a  combined  result  of  the  use  of  chain  grates  and 
improved  pipe  lagging,  and  thanks  to  the  economy  effected 
by  the  Entz  reversible  booster,  the  fuel  costs  per  unit  sold 
have  been  greatly  reduced  during  recent  years  (see  Table  I), 
and  despite  the  increase  in  the  repairs  and  maintenance 
charges,  the  total  works  costs  have  decreased  to  the  present 
reasonable  figure  of  l'62d.  per  unit.  The  coal  consumption 
during  the  days  in  which  the  load  curves  of  fig.  1  were 
obtained  averaged  6*04  lb.  per  unit  generated  on  Jnne  17th, 
1911  (3,152  units  generated),  and  4-60  lb.  per  unit  generated 
on  December  22nd,  1911  (6,269  units  generated). 

Owing  to  the  very  heterogeneous  nature  of  the  generating 
units,  it  is  interesting  to  examine  m  some  detail  the  manner 
in  which  they  are  used  and  the  results  which  are  obtained. 
The  oldest  units  are  the  Mordey  alternators,  which  have  been 
in  regular  service  since  1895,  and  which  still  give  good 
results.  Occasionally  a  new  alternator  coil  is  required,  but 
beyond  this,  their  repair  bill  is  extremely  low  (Table  I). 
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One  of  the  200-kw.  lighting  sets  runs  on  a  central  con- 
denser and  is  used  whenever  possible  in  preference  to  the 
other  small  sets,  which  have  self-contained  condensers  and 
auxiliaries.  On  account  of  its  higher  efficiency  (see  Table  II), 
the  turbine  unit  is  used  on  the  evening  a.c.  demand  five 
nights  in  each  week,  the  Ferranti  set  being  kept  in  order 
by  running  on    the  remaining  two  evenings.     The  whole 


THE    FIVE-DAY    WEEK. 


TABLE  I— Costs  per  i 

[JiNiT  Sol 

D. 

Year  ending 

Fuel.           Repaiff.* 

Total  works  costs. 

March  Slst. 

d. 

d. 

d. 

1913 

•  •• 

•69 

•41 

176 

1912 

... 

■55 

•41 

1-62 

1911 

... 

•61 

•44 

1^79 

1909 

... 

•73 

■40 

189 

1907 

... 

•72 

•28 

r64 

1905  (15  months) 

•89 

•30 

1-89 

*  Recent  increase  in 

repairs  costs  is  due  to  the  L.G.B.  requirement 

that  the  wapea 

of  all  permanent  emploj 

es  be  paid 

from  revenue. 

of  the  steam-driven  plant  runs  condensing  (even  down  to 
the  12^-KW.  exciters,  the  two  sets  of  which  are  used  in 
alternate  weeks). 

The  D.c.  traction  load  is  supplied  by  one  of  the  100-kw. 
Mclntosh-Seymour  sets  during  the  early  morning  and  even- 
ing, and  the  225-kav.  Ball  &  Wood,  or 
350-KW.  Allen  set  is  used  during  the 
afternoon.  A  268-cell  Tudor  battery  : 
floats  on  the  d.c.  mains  and  supplies  the  ; 
TV  hole  direct-current  demand  from  1 2  mid. 
to  5  a.m.  (fig.  2).  The  battery  dis-  . 
charge  capacity  is  400  amperes  momen-  ! 
tarily,  and  the  maximum  charging  ; 
current  is  200  amperes.  The  cells 
were  installed  in  December,  1898,  with 
a  guaranteed  capacity  of  560  ampere-hours 
at  10  hours ;  after  they  had  been  main- 
tained for  1 0  years  by  the  makers  (on  a  contract  basis),  a  further 
10  years'  maintenance  contract  was  entered  upon  in  Decem- 
ber, 1908,  and  a  capacity  of  360  ampere-hours  at  3  hours  is 
still  obtained.     When  flue  cleaning  is  in  progress  on  Sunday 


[communicated.] 

A  FE^v  years  ago  the  industrial  world  was  startled  by  the 
cry  for  an  eight-hour  day.  It  was  fondly  imagined  that 
the  claim  to  work  for  only  eight  hours  in  the  24  was  voiced 
only  by  the  agitator,  and  that  to  grant  it  was  wholly  with- 
out the  domain  of  practical  politics.  Scd  tempora  mutaniiir  ! 
The  dream  of  a  few  years  ago  has  become  a  reality  !  In 
one  great  industry  at  least  the  eight-hour  day  is  hallowed 
and  sanctioned  by  Act  of  Parliament.  The  same  division  of 
time  in  every  department  of  industrial  activity  is  still  in- 
sistent, while  the  colliers  who  claimed,  and  won,  their  eight- 
hour  day,  are  now  putting  forward  a  demand  for  a  five-day 
week. 

It  is  only  a  few  weeks  ago  that  the  leaders  of  the  Miners' 
Federation  set  about  balloting  the  members  of  that  body  on 
the  question  of  enforcing  a  five-day  week.  A  simple  sum 
in  arithmetic  shows  that  this  proposal  would  result  in 
the  miners  working  for  a  period  considerably  less  than  two 
whole  days  and  nights  in  seven.  The  agitators  urged  their 
followers  to  support  this  extraordinary  claim.     As  luck  would 
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TABLE  II.— Test  Data  on  Generating  Units  (Dry  Steam 

at   150  LB.   PEB  SQ.   IN.). 

llO        J 

.s    I 

Lb.  steam  per  Kw.-hour  at 

Year 

Bet. 

llg-^ 

1/2  load. 

1/1  load. 

6/5  load. 

of 

L 

Actl. 

Guar. 

Actl. 

Guar. 

Actl. 
33'4 

Guar. 

icstln. 

7.5-KW.  Brush 

_ 

346 

32-0 

_ 

1895 

lOO-KW.  Brush 

L 

— 

— 

31-2 

30-8 

320 

1895 

400  KW.  Ferranti    ... 

L 

— 

29-5 

25^0 

25-0 

— 

— 

1903 

400-KW.    Pareons 

Turbo*      

L 

26-47 

2525 

23^79 

22^25 

— 

— 

1905 

100-KW.      Mclntosh- 

Seymour   

T 

— 

— 

30-0 

— 

— 

— 

1897 

226-KW.  Ball  &  Wood 

T 

— 

— 

27^0 

— 

— 

— 

1901 

350- KW.  Allen 

T 

28^75 

29^5 

260 

25-3 

~ 

~ 

1907 

*This  set  occupies  118  eq.  ft.  and  650  cb.  ft.,  as  compared  with  255  Eq.  ft. 
and  3,750  cb.  ft.  occupied  by  the  Ferranti  set  of  equal  capacity. 

morning  or  during  other  light-load  periods  the  battery 
supplies  the  power  demand,  and,  through  a  30-kw.  motor- 
generator,  such  A.c.  demand  as  may  exist. 

Owing  to  the  arrangement  of  the  steam  piping,  and  the 
early  design  of  the  greater  part  of  the  equipment,  high  steam 
efficiency  cannot  be  expected,  and  the  actual  performance  of 
the  various  sets,  as  summarised  in  Table  II,  is  by  no  means 
unsatisfactory. 

{To  be  concluded.^ 


A  Jubilee  Outing, — To  celebrate  the  jubilee  of  the 
firm,  Messrs.  Baxendale  k.  Co.,  Ltd.,  of  Miller  Street,  Manchester, 
entertained  their  employes  to  an  outing  to  Chester  last  Saturday. 
Five  special  trains  were  needed  to  convey  the  1,600  employes  and 
their  wives  and  friends.  At  Chester  a  number  of  steamers  were 
waitinjr,  and  the  river  journey  to  Eccleston  Ferry  was  enjoyed.  By 
permiH^ion  of  the  Duke  of  Westminster,  the  party  were  able  to  go 
through  the  grounds  and  gardens  at  Eaton  Hall.  The  return  to 
Chester  was  by  char-a-banc.  Luncheon  was  served  at  the  Roodee. 
During  the  afternoon  there  were  sports,  a  football  match,  and  an 
al  fresco  concert,  and  the  band  of  the  Old  Cheshire  Military  played 
selections  throughout  the  day,  Mr.  Charles  Darrah,  senior  partner, 
presented  a  gold  watch  to  each  of  five  employes  who  had  completed 
over  40  years'  service  with  the  firm. 


Fig.  2. 

have  it,  many  of  the  men  did  not  see  eye  to  eye  with  those 
who  pull  the  strings  of  the  Federation.  The  proposal  was 
carried  by  a  small  majority  ;  but  it  was  fortunately  so  small 
that  it  was  decided  not  to  take  any  immediate  action. 
Bitter  experience,  however,  has  taught  us  that  what  is 
looked  upon  as  a  mere  topic  for  agitation  in  one  year  is  likely 
to  take  practical  shape  in  the  next. 

What  is  the  cause  of  the  slackening  of  the  national  fibre 
which  is  manifested  by  this  claim  for  more  leisure  and  less 
work  ?  One  knows  that  the  miner's  life  is  a  Hfe  of  arduous 
toil,  and  that  in  some  districts,  at  any  rate,  he  runs  grave 
risks.  But,  on  the  other  hand,  one  knows  that  he  is  well 
paid  ;  and  that  he  is  generally  a  man  of  great  physical 
gtrength  who  can  earn  in  four  days  (or  even  three)  enough 
to  support  himself  and  his  family  during  an  entire  week. 
Why,  then,  need  he  concern  himself  with  any  demand  for  a 
five-day  week  ? 

A  glance  at  the  bard  facts  of  the  case  shows  that  the 
miner  is  well  paid  for  the  labour  he  expends.  If  the  average 
pithead  value  of  coal  is  8s.  4d.,  that  sum  is  made  up  as 
follows :  Labour,  6s.  ;  expenses  and  maintenance, 
machinery,  &c.,  2s.  ;  capital,  6d.  Yet  there  are  those 
who  believe  in  an  agitation  which  has  for  its  object  the 
nationalisation  of  mines  on  the  ground  that  the  miner  is  the 
victim  of  the  bloated  capitalist.  If  all  the  working  classes 
in  the  country  were  in  as  flourishing  a  condition  as  the 
miners  there  would  be  little  true  ground  for  complaint. 

Is  there  a  real  genuine  desire  in  the  mind  of  any  pitman 
that  he  shall  only  be  entitled  to  work  on  five  days  in  the 
week  ?  If  there  is,  we  can  only  explain  his  state  of  mind  by 
assuming  that  he  is  in  ignorance  of  the  true  facts.  So  long 
as  the  demand  for  coal  is  large,  the  miner  can  earn  enough 
for  his  requirements  in  a  short  time.  The  state  of  affairs 
when  the  demand  for  coal  is  small  and  the  prices  go  down 
is  not  revealed  to  him  by  those  who  urge  him  to  political 
action  from  the  tub  at  the  street  corner.  He  will  then  have 
to  work  much  more  than  40  hours  a  week  in  order  to 
produce  enough  coal  to  keep  body  and  soul  together. 

The  brains  of  those  who  direct  the  policy  of  the  proletariat 
are  perpetually  devising  new  campaigns  in  the  prolonged 
war  against  Capital.  They  are  not  content  with  one  victory, 
they  must  seek  fresh  conquests.  In  truth  and  in  fact  they 
live  and  maintain  their  popularity  and  reputation  by 
conquest. 

Your  labour  leader  is  always  seeking  some  fresh  battlefield 
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in  his  war  against  Capital,  but  he  is  doing  nothing  to  con- 
solidate and  render  perpetual  the  victories  he  has  already 
secured.  He  relies  upon  the  ignorance  of  his  followers. 
So  long  as  the  proletariat  can  live  upon  the  spoils  of  war — 
the  increased  wages  wrested  from  Capital — so  long,  we  doubt 
not,  will  they  give  support  to  their  misguided  leaders.  But 
they  will  learn  in  time,  and  by  bitter  experience,  that  the 
country,  as  a  whole,  is  not  made  richer  if  Capital  is 
impoverished  and  destroyed  at  the  expense  of  labour. 


CORRESPONDENCE. 


Letters  received  by  ut  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  follmmng  week,  Correspondentt  thould  forward  their  communi' 
cation*  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer'' s  name  and  address  in  owr  possession. 


Conseryation  and  Waste. 

Mr.  D.  S.  Martin  would  be  more  convincing  if  less 
intolerant.  He  is  so  thoroughly  imbued  with  the  superiority 
of  the  central  station  idea  that  he  justifies  the  setting  of 
rates  to  kill  the  isolated  plant — the  words  are  his  own. 
Surely  if  the  central  station  were  so  superior  as  he  endeavours 
to  make  out  the  "setting  of  rates  to  kill"  would  be  a 
superfluity.  The  mere  fact  that  it  is  necessary  to  set  a  rate 
is  evidence  that  the  ordinary  rate  is  one  on  which  the 
isolated  plant  can  live.  And  I  learn  from  New  York  that 
the  central  station  men  are  all  of  his  type  and  are  out  to 
kill.  But  I  do  not  learn  that,  having  succeeded  in  their 
attempts,  they  retain  the  killing  price  when  the  isolated  plant 
has  been  broken  up.  Mr.  Martin  has  but  one  idea  of  motive 
power.  With  him  there  is  only  steam  to  be  considered — 
an  attitude  of  mind  with  which  one  can  be  extremely 
sympathetic,  for  steam  plant  is  far  nicer  than  gas  plant. 
But  its  niceness  is  not  a  quality  that  will  stop  the  spread  of 
gas  plant  ;  and  modern  engineers  must  inevitably  face  the 
future  of  power  manufacture  free  from  shackles  which 
will  hold .  them  to  any  pet  motive  power.  If  gas  were  as 
general  a  fuel  as  steam  now  is,  there  would  be  a  tendency 
to  the  spread  of  smaller  power  stations.  The  existence  of  a 
gas  power  station  to  every  group  of  even  1,000  people  can 
be  shown  to  be  capable  of  co-operative  production  of  heat, 
light  and  power,  far  beyond  anything  that  it  is  in  Mr. 
Martin's  power  to  derive  from  the  big  station  scheme.  The 
true  economy  to  be  derived  from  co-operation  is  in 
the  generation  of  all  the  requisites  of  the  people's  life 
within  a  heat  transporting  possibility  of  distance  from  the 
homes  served.  Gas  is  ithe  thing  to  be  sent  round  from  a 
central  generating  station,  where  also  it  would  be  used  to 
generate  power  for  large  factories  and  for  such  public 
utilities  as  tramways. 

The  finish  of  Mr.  Martin's  article  deals  with  the  hydro- 
electric industry,  which  cannot  properly  be  used  by  him  as 
an  argument  for  great  central  fuel-driven  stations.  Water 
turbines  have  an  efficiency  of  80  per  cent,  of  the  water  used, 
and  75  per  cent,  of  its  energy  of  fall  may  be  converted  into 
electrical  energy.  Some  would  state  even  a  higher  figure. 
This  may  be  compared  with  the  miserable  fraction  of  the 
calorific  power  of  coal  which  appears  as  electrical  energy  in 
the  very  biggest  of  coal-driven  stations. 

From  hydro-electric  energy,  heat  may  be  derived  with 
advantage  for  heating  purposes  and  for  metallurgy,  but  to 
use  electrical  energy,  which  has  been  steam  generated,  as  a 
heating  agent  is  outside  the  range  of  economical  practice 
where  the  heat  is  allowed  and  required  to  flow  freely. 
Cooking — so  dear  to  the  power-station  man — is  an  illustra- 
tion of  the  possibility  of  using  such  heat  with  economy. 
But  regular  house  warming  is  out  of  the  practicable  range. 

Much  of  Mr.  Martin's  article  —  notably,  the  third 
paragraph — is,  by  way  of  argument,  against  himself.  With 
him  it  is  not  a  case  of  "  live  and  let  live,"  but  of  "  you 
promptly  die  that  I  may  gnaw  your  bones." 

As  conditions  now  are,  especially  in  America,  there  is  a 
very  strong  case  for  the  independent  station.     In  the  first 


place,  its  suitability  to  live  in  to  be  r:.'  ii-i;.'  d  by  a  k'-'  '  * 
rules  quite  different  from  what  properiV  iiold  y:(j"d  at  iL; 
big  ix)wer  stations.  In  the  big  power  etaiion,  the  laljoor 
cost  may  be  small  per  unit,  but  evrry  hoar  of  paid  labonr 
must  count.  In  the  private  station  :io  lafx»nr  can  Vk.-  counted 
against  the  cost  of  energy  if  that  labour  wodld  be  employed, 
whether  the  private  plant  worked  or  stopped.  The  private 
owner  of  a  plant  must  count  the  cost  of  heat,  light  and 
power.  If  he  must  have  heat,  it  may  cost  him  very  '  "''  *o 
take  power  energy  out  of  the  steam  en  roufe.      H-  i 

buy  his  heat  from  the  big  power  station  miles  distant.  In 
America,  as  here,  central  station  men  are  working  upon  very 
narrow  lines  ;  they  take  no  broad  views  of  facts,  and  can  see 
costs  only  from  the  ledger.  Central  station  men,  we  are 
told,  are  acting  from  their  convictions.  But  plenty  of 
people  do  this — burglars  not  excepted — but  conviction  is  not 
of  necessity  a  proof  of  right.  It  may  be  a  f.-ase  of  bad 
judgment,  after  the  manner  of  the  bull  which  charged  the 
locomotive,  arousing  admiration  for  his  pluck,  though  his 
judgment  was  to  be  despised. 

Absolute  ignorance  of  everything  appears  to  be  the 
characteristic  of  Mr.  Martin's  slaughtered  friend,  who  has 
ventured  to  criticise  the  central  station  craze — if  it  may  be 
permitted  to  call  the  idea  by  that  name.  But  let  Mr.  Martin 
be  assured  that  all  America  is  by  no  means  enamoured  of 
the  central  station. 

Especially  in  the  big  cities,  the  isolated  plant  is  not  small, 
and  is  capable  of  being  managed  on  a  good  principle.  Our 
nearest  comparison  here  is  probably  the  cotton  factory,  and 
it  has  yet  to  be  shown  that  an  electrically-driven  cotton 
mill  cannot  better  produce  its  power  and  heat  and  light  by 
means  of  its  own  power  plant  than  such  can  be  produced  by 
the  supply  station.  Advocates  of  the  power  station  ignore' 
that  such  things  as  heat  are  needed,  or  they  attempt  to 
include  heating  a  factory  in  the  same  category  as  the  cooking 
of  a  chop  or  the  toasting  of  a  bit  of  bread.  Surely  it  ought 
to  be  too  late  at  this  hour  to  claim  quantitative  electric 
heating  as  a  suitable  field  for  expending  energy. 


A  Qaestion  of  Etiquette. 

It  afforded  me  great  pleasure  to  peruse  ^r.  A.  W. 
Kimber's  interesting  letter  in  this  week's  Review  ;  it  is  a 
subject  in  which  I  am  keenly  interested,  and  nothing  would 
be  better  for  the  trade  generally  than  some  sterner  super- 
vision, such  as  is  advocated  by  Mr.  Kimber.  I,  of  course, 
cordially  agree  with  his  statement  that  all  supply  authorities 
are  not  tarred  with  the  same  brush  ;  in  fact,  the  most 
successful  station  I  know  is  SheflBeld,  where  they  had,  until 
recently,  a  wiring  department  which  did  first-class  work  at 
a  reasonable  price,  and  I  do  not  doubt  that  the  said  wiring 
and  sales  departments  have  been  mainly  responsible  for 
the  successful  development  of  the  electrical  industry  in 
Sheffield. 

On  the  other  hand,  I  know  another  supply  station  that 
does  all  the  installation  work  in  a  certain  borough  and  most 
of  the  country  house  work  in  the  surrouiling  districts  ;  just 
under  £800  net  profit  was  made  from  installation  work 
during  the  year  prior  to  my  going  there. 

The  extremely  energetic  chief  told  me  that  he  had  never 
had  any  opposition,  and  did  not  intend  to  have  any,  and  I 
must  say  he  did  his  very  best  to  prevent  anyone  else  even 
trying  to  get  any  work. 

When  I  asked  the  above-mentioned  chief  why  he  did  not 
earth  the  motors  he  supplied  and  fixed,  and  protect  wires 
and  cables  which  he  installed  in  hollow  partitions,  he  replied 
that  anyone  cleaning  the  commutator  of  an  earthed 
machine  was  very  liable  to  get  a  shock  across  the  wrist  to 
frame,  whilst  if  the  frame  was  only  partly  earthed  the  shock 
would  not  be  severe  ;  he  also  said  that  there  could  not 
possibly  be  any  hurt  done  to  any  wires  or  cables  installed 
in  such  a  small  space  as  there  is  in  a  lath  and  plaster 
partition — it  made  me  stare  pretty  much.  I  have  come 
across  several  firms  and  companies  that  do  bad  work, 
and  I  often  wonder  who  is  supposed  to  see  that  the 
B.  of  T.  regulations  are  adhered  to.  and  whether  any 
insurance  companies  employ  an  electrical  inspector  of  any 
kind.     I  can't  think  that  the  work  in  that  particular  place 
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has  been    inspected   by  anyone,  unless  it  is  the  engineer 
himself. 

I  am  takino:  Mr.  Kimber's  advice  of  this  week,  writing 
the  Board  of  Trade  and  about  a  dozen  insurance  companies, 
and  trust  something  will  soon  be  done  to  put  a  stop  to  some 
of  the  awful  work  that  I  know  is  being  done. 

J,  Riley. 

Inverness,  August  24/A,  1913. 


Mr.  Kimber  is,  I  expect,  only  one  amongst  many  who  were 
astonished  to  read  the  results  of  the  recent  arbitration  case. 
The  case  is  particularly  piquant,  bearing  in  mind  the  under- 
taking concerned. 

There  is  no  doubt  that  when  a  supply  authority  itself 
carries  out  wiring  work  it  should  resolutely  set  its  face 
against  doing  any  but  first-class  work,  otherwise  its  position 
in  dealing  with  contractors  must  be  most  invidious. 

The  company  with  which  I  am  connected  has  for  many 
years  conducted  a  very  considerable  wiring  business,  but  we 
have  always  made  it  our  first  principle  that  on  no  account 
will  we  carry  out  any  but  first-class  work.  This,  of  course, 
means  that  we  lose  a  considerable  amount  of  business  which 
would  otherwise  pass  through  our  hands,  as  we  are  con- 
stantly being  undercut  by  contractors,  who  use  non- 
association  wiring  and  cheap  accessories.  We  prefer,  bow- 
ever,  to  lose  the  work  rather  than  lower  the  standard  we 
have  set  up. 

If  a  consumer  comes  to  us  and  wants  us  to  carry  out  work 
at  a  price  which  will  not  allow  of  th6  use  of  first-class 
material,  we  tell  him  openly  that  while  we  will  not  carry  out 
the  work  ourselves,  he  will  find  plenty  of  contractors  who 
will  be  pleased  to  do  it.  Of  course  a  supply  authority  has 
no  power  to  refuse  to  connect  up  work  simply  because  it  does 
not  comply  with  its  rules  or  those  of  the  I.E. E.  The  posi- 
tion we  take  up  is  simply  this  :  We  have  a  standard  of  work 
to  which  we  adhere  ourselves,  and  which  we  recommend 
consumers  to  insist  on  for  their  own  sakes.  If  they  choose 
to  have  inferior  work  installed,  it  is  entirely  a  matter  for 
themselves,  and  they  must  take  the  risk  of  it.  They  will  be 
doing  it  at  any  rate  with  their  eyes  open. 

Personally,  I  think  it  is  a  mistake  for  a  supply  authority 
to  set  up  the  I.E.E.  or  other  rules  as  hard  and  fast  con- 
ditions which  must  be  adhered  to.  There  is  any  amount  of 
quite  good  wiring  done  which  does  not  comply  with  the 
I.E.E.  Rules,  and  I  would  be  the  last  to  refuse  to  connect  it. 
The  I.E.E.  Rules  should  be  considered  as  a  model  specifica- 
tion which  all  contractors  should  aim  at  and  comply  with 
as  far  as  circumstances  and  the  customer's  pocket  permit. 

In  expressing  these  views,  however,  I  am  afraid  I  shall  be 
considered  most  heretical. 

M.  Farrer. 

Twickenham,  August  22nd,  1913. 


Lightning. 


Mr.  Austin's  contribution  on  the  "  Vagaries  of  Lightning," 
though  of  interest,  unfortunately  fails  to  give  some  rather 
important  details  which  are  necessary  to  explain  the 
observed  effects  during  that  lightning  storm.  It  is  essential 
to  know  on  what  voltage  the  two  lines  were  operated,  and 
what  was  the  voltage  for  which  the  horn  arresters  were  set. 
It  frequently  happens  that  arcing  over  is  not  so  much  due 
to  elevated  potential  as  to  an  unfavourable  distribution  of 
the  potential,  and  this  particularly  happens  when  such 
arcing  over  is  observed  whilst  lightning  takes  place  between 
clouds  and  earth  (as  in  the  present  case),  and  not  between 
cloud  and  line,  or  the  system  itself.  In  such  cases  the 
effects  are  due  to  induction,  and  everything  can  be  ex- 
plained without  having  recourse  to  assuming  "terrestrial 
disturbances."  I  presume  that  the  lightning  arresters 
which  showed  no  sign  of  operation  were  set  at  consider- 
ably above  the  line  voltage,  and  in  this  case  it  is  quite 
feasible  that  a  disturbance  on  the  line  caused  by  the 
inductive  effect  of  a  distant  lightning  discharge  might 
have  had  a  potential  considerably  below  that  for  which 
the  horn  arresters  were  set,  and  therefore  they  could  not 
operate. 


As  Mr.  Austin  himself  remarks,  the  use  of  a  condenser 
would,  in  all  probability,  have  been  sufficient  to  level  out 
the  abnormal  potential  distribution  which  I  mentioned  above, 
and  thus  would  have  prevented  the  damage.  The  idea  that 
atmospheric  disturbances  must  of  necessity  be  of  an  extremely 
high  potential  is  too  commonly  assumed  :  in  practice  it  is 
far  more  frequently  the  abnormalities  produced  by  such 
inductive  discharges  in  the  potential  distribution  which  break 
down  the  insulation  and  this  in  turn  introduces  surges 
which  may  be  of  very  high  potential. 

A.  W.  Isenthal. 

Neasden,  Avijiist  22nd,  1913. 


Shift  Engineers :  A  Proposal. 

I  do  not  see  why  women  should  not  study  engineering  as 
they  study  medicine  or  the  law.  M. I.E.E.  is  no  harder  to 
get  than  M.D.  or  LL.B.  The  suggestion  that  women  are 
irrational  or  hysterical  does  not  seem  to  carry  much  weight. 
Mr.  Brown's  suggestion,  that  baboons  would  do  as  well  as 
women,  seems  to  indicate  a  mind  so  warped  by  prejudice  as 
to  be  incapable  of  rational  thinking.  His  judgment  on  any 
subject  on  which  he  had  any  prtjudices  or  feelings  would  be 
liable  to  be  biased,  and  so  worthless.  Science  has  no  feelings 
and  emotions.  "  Shift  Engineer  "  seems  to  think  that  type- 
writing, clerical  work  and  window  smashing  are  all  that 
women  are  suitable  for — prejudice  again — at  least,  I  hope  it 
is  prejudice  ;  one  hesitates  to  accuse  one's  kind  of  invincible 
ignorance.  In  fact,  all  the  letters  in  this  week's  Electrical 
Review  show  prejudice,  emotion,  and  even  hysteria  (the 
baboon  suggestion  is  obviously  hystei  ical),  and  suggest  that 
these  are  a  poor  mental  equipment  to  bring  to  the  solution 
of  any  problem.  Whether  women  could  study  and  make 
themselves  efficient  engineers  is  arguable,  but  not  in  the 
nursery. 

Engineer. 


Judging  by  the  views  expressed  by  the  correspondents  on 
this  subject,  it  would  appear  that  either  they  have  been 
rather  unfortunate  in  their  acquaintance  with  women — not 
only  as  workers,  but  in  general — or  else  they  are  selecting 
specific  types  of  women,  and  amusing  themselves  by 
supposing  what  would  happen  if  they  were  employed  in 
central  stations.  This  method  of  argument  is  neither  logical 
nor  just ;  undoubtedly  there  are  many  women  quite  unfitted 
for  central-station  work  or  anything  like  it,  but  are  there 
not  many  men  of  whom  the  same  might  be  said  ? 

That  central  station  work  is  at  the  present  time  unsuit- 
able for  women,  most  people  will  agree,  but  capability  is 
another  question  altogether  ;  women  are  more  adaptable  than 
men  as  a  whole,  and  given  equal  opportunities — well,  time 
will  prove.  Already  witness  what  has  been  done,  and  is 
being  done,  in  various  parts  of  the  world  by  women  ;  one 
example  :  Madame  Curie,  apropos  electrical  science. 

J.  Halliday  Borland. 

High  Wycombe. 


"  A  Mere  Woman  "  promises  in  to-day's  issue  what  she 
cannot  guarantee.  The  well-educated  women  who  are 
positively  afraid  of  an  electric  radiator  generally  have  the 
good  sense  to  stay  away  from  it.  I  could  introduce  you  to 
a  gentleman  who  holds  a  position  of  responsibility  in  a  city 
bank,  who  left  his  own  house  while  I  was  visiting  it  because 
I,  at  his  wife's  request,  ventured  to  replace  a  melted  fuse 
to  supply  current  to  the  drawing  room.  After  the  fuse  had 
served  its  purpose  for  15  minutes,  he  was  induced  again  to 
occupy  his  armchair  in  the  drawing  room. 

Similarly,  a  shift  engineer  in  charge  under  me  visibly 
shivered  in  his  trousers  when  a  fuse  became  white  hot,  and 
"  wished  he  had  "  my  nerve  when  I  maintained  the  supply 
by  wrapping  some  wire  around  the  terminals.  He  went  to  a 
more  suitable  appointment  in  the  fish  market,  and  is  there  a 
success. 

Women  are  handling  switching  operations  in  telephone 
work,  and  there  is  no  reason  why  properly-trained  women 
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sliould  not  do  central  station  switching  work,  and  I  give  them 
credit  for  knowing  how  to  keep  men  in  their  places,  if  they 
neglect  their  work,  as  suggested  by  "  A  Mere  \\'()man." 

The  only  reason  why  women  in  the  past  have  let  men  keep 
them  out  of  the  many  occupations  is  that  men  had  the 
control  of  the  education  of  the  daughters,  and  the  daughters 
were  trained  for  home  work  only.  So  long  as  there  arc 
unmarried  women  who  need  to  earn  their  living  and  who 
have  the  energy  and  courage  to  train  themselves,  there  is  no 
reason  why  they  should  not  compete  with  men  in  every 
occupation.     Capacity  and  training  are  the  limits. 

I  think,  for  instance,  that  the  average  woman,  trained  to 
electric  work,  would  do  better  than  the  men  who  wired  the 
house  of  the  City  banker,  mentioned  above,  using  no  tube, 
no  casing,  but  simply  dropping  wires  between  rafters  in  a 
most  irregular  way.  Several  years  of  use  has  done  no 
damage,  and  the  banker  keeps  cats  to  keep  away  rats.  Who 
is  responsible  for  calling  the  Insurance  Co.'s  attention  to  the 
way  men  did  that  work  ? 

A  Man  who  Believes  Woman  his  Equal. 

London,  August  22nd,  li)13. 


[We  have  received  from  Mr.  Cooper,  on  his  return  from 
holidays,  a  further  letter  on  the  prevention  of  accidents  in 
electric  lifts,  in  reply  to  Messrs.  Smith,  Major  &  Stevens  ;  but 
as  no  new  points  are  raised,  we  do  not  think  it  necessary  to 
reopen  this  correspondence, — Eds.  Elec.  Rev.] 


BUSINESS  NOTES. 


Consular  Notes. — Palestine. — The  German  Consul  at 

Beirut  reports  that  with  the  extension  of  the  use  of  electricity  for 
lighting  purposes  and  the  growth  of  industrial  activity  in  the 
towns  of  Beirut  and  Damascus,  a  growing  demand  for  electrical 
materials  has  sprung  up.  Transmigsion  wire,  which  is  imported  in 
diameters  of  from  i  to  4  mm.,  comes  from  Germany  and  France. 
Incandescent  lamps,  of  from  16  to  200  C.P.,  for  105  or  110  volts,  are 
imported  from  Germany,  Great  Britain  and  "  France.  Electric 
fans,  which  find  an  increasing  demand  owing  to  the  heat  of 
the  summer,  come  chiefly  from  Italy,  which  supplies  a  cheap 
article.  In  Beirut,  ventilators  for  110  volts,  with  a  wing  diameter 
of  from  25  to  40  cm.,  are  used.  Table  ventilators  cost  from  25  to 
70  marks  at  the  works,  and  ceiling  ventilators  from  100  to 
150  marks. 

Philippine  Islands.— The  British  Consul  at  Manila  reports  that 
a  system  of  wireless  telegraphy  composed  of  stations  at  various 
points  connecting  all  the  more  important  places  in  the  Archipelago,*- 
is  now  working  under  the  direction  of  the  Bureau  of  Posts.  The 
stations  already  in  operation  are  at  Jolo,  Zamboanga,  Davao, 
Malabang,  Cuyo  and  Puerto  Princesa.  The  Bureau  is  also  installing 
one  at  Mangarin,  Mindoro.  The  army  wireless  stations  are  at  Fort 
Wint  on  Grande  Island,  at  Fort  Mills,  at  Corregidor,  and  at  the 
Government  ice  plant  at  Manila.  The  two  inter-island  transports 
are  also  fitted  with  the  apparatus,  and  keep  in  touch  with  one  land 
station  or  another  during  the  whole  of  their  voyages  round  the 
islands.  The  most  powerful  station  is  that  at  Corregidor,  which 
has  a  range  of  1,000  to  1,500  miles,  according  to  weather  conditions. 
Those  of  least  range  are  on  the  inter-island  transports  Warren  and 
Merritt,  which  do  not  require  a  message  radius  of  over  400  or 
500  miles. 

Brazil. — The  American  Consul  at  Bahia,  in  a  recent  report, 
states  that  a  telephone  system,  American  throughout  in  equipment, 
and  providing  a  service  equal  to  that  of  any  city  in  the  United 
States,  has  recently  been  installed  in  Bahia,  and  is  giving  complete 
satisfaction  to  subscribers.  The  new  service  was  inaugurated  in  1  !»12, 
under  a  concession  held  by  Guinle  &  Co.,  one  of  the  largest  public 
utility  and  holding  companies  in  Brazil,  who  administer  the  local 
telephones  under  the  name  Companhia  Brasileira  de  Energia 
Electrica.  The  telephone  concession  for  the  city  of  Bahia  was 
orginally  granted  to  the  Empresa  Telephonica  in  1 884  for  a  period 
of  50  years.  Six  years  ago  Guinle  &  Co.  bought  out  the  Empresa 
Telephonica,  paying  about  £27,000,  and  for  a  time  operated  the 
service  along  the  old  lines  and  with  the  inadequate  equipment  then 
on  hand.  The  instruments  at  that  time  were  of  American  make, 
and  of  the  kind  in  use  in  the  United  States  about  25  years  ago. 
The  system,  aside  from  the  American  instruments,  was  German 
throughout.  Under  the  terms  of  the  Guinle  concession,  it  was 
provided  that  a  thoroughly  modern  service,  representative  of  the 
latest  improvements  in  telephone  devices,  should  be  installed  and 
in  actual  operation  by  July,  1912,  American  experts  in  telephone 
construction  were  secured,  and  a  complete  outfit  of  modern 
devices  for  central-exchange  use  and  materials  for  outside  oon- 


Btruction  work  wan  pnrchaoed  from  the  United  Rtate*.  The 
result  is  that  to-day  Bahia  posseMes  a  telephone  system  oomprisinir 
the  latent  accepted  type  of  instrnments  and  other  appantna  such 
as  are  now  in  uhc  in  the  larger  American  cities.  The  instm* 
mentfl  in  use  and  moHt  of  the  other  tqaipment  are  of  the 
type  manufactured  by  the  NSestern  Electric  Co.  The  switchbovd 
in  the  local  exchange  is  made  by  the  Kellogg  Co.  There  is  only 
one  exchange  at  present,  bat  two  others  are  to  be  opened  within 
the  year  to  care  tor  outly int.'  '     s  of  the  city.     The  old  com- 

pany operated  about  500  t<  .  -  :  the  new  aervjce  already  has 

Hl',0  8ubBcril>ers,  and  it  is  planned  to  extend  and  improve  the 
service  until  2,00M  telephones  are  installed  in  the  city  and 
immediate  suburbs.  At  present  the  lines  extend  aljont  U  miles  to 
the  outskirts  of  the  city.  There  is  no  long-distance  service. 
Important  work  is  under  way  to  place  all  wires,  now  overhead  on 
poles,  in  concrete  conduits  underground.  The  outlay  to  date  for 
changing  the  old  outfit  for  the  new  has  been  over  £125.f>".>,  and 
when  the  service  is  perfected  (within  the  next  12  months)  the 
total  cost  will  approximate  £200,000,  The  annual  subscription 
for  the  present  service  has  just  been  fixed  at  .<12  for  basinea 
houses,  and  £11  123.  Cd.  for  residences. 

France.^The  British  Consul  at  Havre  reports  that  the  Chamber 
of  Commerce  there  has  decided  to  establish  a  wireless  telegraph 
station  in  their  Magasin  de  Sauvetage  for  the  reception  of  the 
time  signals  sent  by  the  Eififel  Tower  station.  Navigators  will 
thus  find  in  the  port  the  exact  time.  The  Chamber  is  waiting  the 
authorisation  of  the  Administration  of  Posts  and  Telegraphs  to 
commence  the  construction  of  the  necessary  installations. 

Italy. — A  German  official  report  states  that  there  is  a  great 
future  in  Italy  for  electrical  cooking,  ice,  apparatus  for  household 
use,  as  electric  current  is  available  not  only  in  the  large  towns, 
but  also  in  many  small  villages,  owing  to  the  extended  service  from 
the  overland  power  stations.  These  goods  are  already  bein-^'  imported 
from  Germany,  and  their  production  in  Italy  in  small  quantities 
has  been  started.  The  classes  chiefly  in  demand  are  electrically- 
hejited  irons,  cooking  stoves,  food  warmers,  table  utensils,  such  as 
kettles,  coffee  urns,  heating  plates,  toasters,  kc,  nickelled  or 
silvered,  also  cooking  utensils,  such  as  kettles,  stoves,  pans,  4:c., 
of  brass,  nickelled  or  of  iron,  enamelled  inside. 

United  States. — The  British  Consul  at  St.  Louis  reports 
on  the  large  hydro-electric  plant  on  the  Mississippi  at  Keokuk, 
about  200  miles  from  St.  Louis,  which  city  will  be  supplied 
by  overhead  wires.  The  company  obtained  a  perpetual  licence 
and  were  required  to  build  a  lock  and  dry  dock  to  be  the 
property  of  the  United  States  Government.  The  dam  will 
hold  up  the  river  and  deepen  the  channel  for  Go  miles.  This 
new  electric  supply  will  not  reduce  the  price  to  householders,  as  it 
requires  special  etiuipment  to  change  the  high-tension  current  at 
1S,200  volts,  which  will  necessitate  a  complete  equipment  of  trans- 
formers, lightning  arresters  and  special  switches.  Factory  owners 
and  other  users  will  each  have  to  install  the  necessary  apparatus. 
The  rates  to  be  charged  are  either  by  the  kilowatt  demand,  the 
average  amount  of  current  the  customer's  equipment  can  call  for 
in  any  consecutive  15  minutes  or  the  actual  amount  of  current  used. 
The  present  rate  per  kilowatt  demand  varies  from  £7  Ss.  5d.  for  the 
first  IOkw.  to  £3  14s.  2d.  forever  120  K\v.  The  energy  rates  per  kw.- 
hour  vary  from  1  ;,'d.  for  the  first  1,000  hours  to  ^d.  forexcess  of  5n,000 
hours.  The  Keokuk  dam  rates  vary  from  £4  23.  5d.  per  year  per 
K\v.  for  a  200-KW.  demand  to  £2  fts.  .'d.  for  a  1,000  or  more  KW. 
demand.  The  smallest  amount  to  be  supplied  to  any  customer  will 
be  a  demand  of  150  kw.  and  25,000  KW.-hours  in  a  month,  but  it  is 
stated  that  the  cost  will  be  one-half  that  at  present,  plus  .<2  a 
month,  for  maintaining  switches,  kc. 

Norway. — The  American  Consul  at  Christiania  reports  that  the 
manufacture  of  electrical  machinery  and  apparatus,  which  was 
unknown  in  Norway  only  a  few  years  ago.  is  now  increasing  very 
rapidly,  not  only  in  extent  of  output  but  also  in  variety  of  goods 
manufactured.  Germany  formerly  sent  nearly  all  such  goods  used 
to  Norway,  and  still  supplies  a  large  part,  but  home  manufacturers 
have  decreased  the  amount  imported  very  materially  and  each  year 
furnish  a  larger  part  of  the  demand.  Telephones  have  been 
exported  in  large  quantities  for  many  years,  and  the  factory  where 
they  are  made  has  been  forced  to  enlarge  its  plai- >  several  times. 

Book  Xotiees. — "The  Water  Works  Directory  and 
Statistics,  1913."  London:  Hazell,  Watson  Jc  Viney,  Ltd.  Price 
10s.  (Id.  net 

'"Oil."  By  W.  Antrobus.  Manchester  :  From  the  Author,  Price 
3s,  6d,  pest  paid. 

"  Leeds  Chamber  of  Commerce  Year-Book."  1913.  Derby : 
Bemrose  i!^  Son,  Ltd. 

"  Underwriters"  Requirements."  By  D.  Pierce,  1913.  London  : 
Crosby  Lockwood  &  Sons.     Price  4s.  6d.  net. 

"  Calendar  of  the  Royal  Technical  College,  1913-14."  Glaagrow  : 
The  College. 

"  Prospectus  of  the  South-Westem  Polytechnic  Institute,  1913-14." 
London  :  The  Institute.    Price  Id. 

''  Procftuiings  of  the  Physical  Society  of  London."  VoL  XXV. 
Part  V.  August  15th,  1913.  London:  LlectrU-ian  Printing  and 
Publishing  Co.     Price  48.  net. 

''Journal  of  the  Western  Society  of  Engineers."  Vol.  XYIII, 
No.  G.    June,  1913.    Chicago  :  The  Society.    Price  50  cents. 

"Journal  of  the  American  Institute  of  Architects."  Vol.  I,  No.  7. 
June,  1913.     Harrisburg,  Pa.  :  The  Institute.     Price  20  cents. 

"  Bulletin  Mensuel  of  the  Societe  Beige  d"Electriciene."  Vol. 
XXX,    July,  1913.    Brussels  :  E.  Bruylant.     Iricelfr.  75, 

"  Bulletin  de  la  Sooi^te  Internationale  dos  Electriciens."  Vol.  Ill, 
No.  27,  July,  1913.    Paris :  Ganthier-Villars. 
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"Boletin  de  Ingenieros."  Vol.  Ill,  No.  11.  July  16th,  1913. 
Mexico  :  Secretaria  de  Guerra  y  Marina. 

The  June  issue  of  the  Ti'lefunhrn  Zeltung  celebrates  the  tenth 
birthday  of  the  Telefunken-Gesellschaft  with  a  review  of  the 
history  and  achievements  of  the  company,  and  gives  a  map  of  the 
world,  showing  the  long-distance  schemes  projected  by  the  leading 
nations  ;  these  include  seven  crossings  of  the  Atlantic,  four  of  the 
Indian  Ocean,  and  three  of  the  Pacific.  A  diagram  shows  the  rapid 
progress  of  the  company's  business  since  the  adoption  of  the 
singing-spark  system  in  1909.  Nearly  2,000  stations  had  been 
supplied  on  the  Telefunken  system  up  to  last  month.  Successful 
communication  in  July  between  Sayville,  U.S.A.,  and  Nauen,  a 
distance  of  6,400  km.,  is  put  on  record,  a  Telefunken  high-frequency 
machine  of  6  kw.  being  employed. 

Patent  for  Disposal. — A  patent  for  improvements  in 
electric  induction  furnaces  is  open  for  licence.  See  our 
advertisement  pages. 

Germany. — The  Westerwald  Electricitiltswerk  Gesells- 
chaft  is  the  name  of  a  new  company  which  has  just  been  formed 
at  Hohr,  with  a  capital  of  £140,000,  to  establish  a  large  electricity 
supply  station.  The  Gesellschaft  llir  Elektrische  Unternehmungen, 
of  Berlin,  is  interested  in  the  new  concern. 

Bankruptcy  Proceedings.— Jack  Francis   Baenes, 

electrical  and  mechanical  engineer,  picture  house  proprietor,  &c., 
Oldbury,  Worcester,  and  Cradley  Heath,  Stafford.—  The  first  meeting 
of  creditors  herein  was  held  on  August  20th,  at  Ruskin  Chambers, 
Corporation  Street,  Birmingham.  The  statement  of  affairs  dis- 
closed liabilities  totalling  £465  and  assets  estimated  to  produce  £40 
odd.  It  transpired  that  the  debtor  about  19  years  ago  started 
cinematograph  exhibiting  at  Blackpool  and  had  continued  this  in 
nearly  every  city  and  large  town  in  the  country.  Fourteen  years 
ago  he  settled  in  London  and  worked  his  business  from  there, 
removing  to  Smethwick  six  years  ago.  He  had  also  been  owner  or 
part  owner  of  the  picture  houses  at  Cradley  Heath,  Bromsgrove, 
Halesowen  and  Oldbury  since  1909,  but  at  the  present  time  he  only 
had  a  half  share  in  the  lease  of  a  picture  palace  at  Spinner's  End, 
Cradley  Heath,  estimated  to  be  worth  £25.  No  books  of  account 
had  been  kept,  only  letter  books  being  forthcoming.  The  OflBcial 
Rpceiver  remains  trustee. 

James  Edwin  Stott,  electrician,  Huddersfield. — Notice  is  given 
in  the  London  Gazette  that  the  bankrupt's  discharge  is  suspended 
for  three  years. 

Restoration  of  Patent. — An  order  has  been  made 
restoring  patent  No.  3,300  of  1907  granted  to  Maurice  Goudard  for 
"  Improvements  in  and  relating  to  radiators  for  the  cooling  systems 
of  explosion  systems." 

Lamp    Works    in    Spain.— La    Sociedad    Wolfram, 

Fabricade  Lampara  Electricas  is  the  name  of  a  new  company  which 
has  just  been  formed  in  Barcelona  with  a  capital  of  £8,400,  to 
manufacture  metal-filament  lamps  for  the  Spanish  market. 

Catalogues  and  Lists. — Messrs.  Schaffer  &  Buden- 

BEB6,  Ltd.,  Whitworth  Street,  Manchester. — Section  5,  catalogue 
(44  pages)  containing  fully  illustrated  information  respecting  their 
iron,  steel  and  gun-metal  valves  ;  prices  are  indicated.  Section  22 
is  a  leaflet  showing  their  patent  "Concentra"  oil  pump,  and 
No.  29  deals  with  "Jena"  water-gauge  glasses  and  gauge  glass 
protectors. 

Messrs.  Ferranti,  Ltd.,  Hollinwood.— Illustrated  price  list 
fully  describing  their  electric  cookers. 

Messrs.  Bonecourt  Surface  Combustion,  Ltd.,  Parliament 
Mansions,  Victoria  Street,  London,  S.W. — Four-page  illustrated 
leaflet  relating  to  the  application  of  Bjnecourt  heating  diaphragms 
to  industrial  purposes.    Prices  of  standard  sizes  are  given. 

Messrs.  A.  Reyrolle  &  Co.,  Ltd.,  Hebburn-on-Tyne.— Two  new 
illustrated  lists ;  No.  190  relates  to  and  shows  their  three-phase 
600-volt  draw-out  type  ironclad  switchgear  ;  and  No.  52  is 
an  account  of  the  Merz-Price  system  of  automatic  protection  for 
high-tension  circuits,  including  a  reprint  of  our  own  article  of  1908 
on  the  subject.  We  referred  to  this  subject  also  in  our  June  20th 
issue,  page  1013. 

The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House, 
77,  Upper  Thames  Street,  E.C.— Booklet  on  "  Industrial  Lighting," 
containing  28  pages  of  well  illustrated  descriptive  matter  relating 
to  the  scientific  illumination  of  textile  mills,  engineering  works, 
warehouses,  &c.  The  contents  are  of  an  exceedingly  interesting 
character,  and  include  data  and  curves  which  will  appeal  to  those 
who  are  taking  up  the  question  of  industrial  illumination. 

The  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.,  Manchester. — Pamphlet,  being  one  of  the  "  envelope 
series  "  entitled  "  Why  Waste  Watts  ? "  describing  and  illustrating 
the  Westinghouse  portable  watt-hour  meters. 

Westinghouse  Cooper-Hewitt  Co.,  Ltd.,  80,  York  Road, 
King's  Cross,  London,  N. — Two  reprints  ;  one  relating  to  the  pro- 
gress of  the  mercury  vapour  converter,  and  the  other  to  "  Mercury 
Vapour  Converters,"  by  Maurice  Leblanc,  Jun. 

WALffHAM  Manufacturing  Co.,  2,  Jackson  Road,  Holloway, 
London,  N. — Illustrated  price  leaflet  respecting  Waltham  arc 
lamps  of  flame,  enclosed,  lai.tern,  printing  and  studio  types. 
^  MessRvS,  Siebe,  Gorman  &  Co.,  Ltd.,  Neptune  Works,  S.E.— 
Catalogue  E,  relating  to  air  compressors  and  vacuum  pumps,  and 
desiccating  apparatus;  also  leaflet  regarding  their  "Oxacet" 
plant  for  welding  and  cutting  metals  by  the  oxy-acetylene 
process. 


Messrs.  Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. — Pamphlet 
No.  18  B  (24  pages),  in  their  standard  style  and  size,  giving  parti- 
culars of  large  size  open-type  continuous-current  dynamos  and 
motors.  Machines  of  the  open  type  are  exclusively  dealt  with, 
smaller  continuous-current  machines  forming  the  subject  of  another 
publication ;  besides  giving  a  full  detailed  specification  and  a 
number  of  half-tone  illustrations,  it  contains  approximate  weights 
and  dimensions  of  the  different  frame  sizes,  lists  of  ratings  with 
technical  data,  &c. 

The  Power  Plant  Co.,  Ltd.,  West  Drayton,  Middlesex. — 
Price  List  No.  7  of  their  insulating  and  reversible  flexible  couplings, 
types  "L"  and  "  C,"  of  which  they  make  a  speciality.  Full 
details  of  dimensions  and  prices  are  given. 

The  British  Aluminium  Co..  Ltd.,  109,  Victoria  Street,  E.G., 
— Pamphlet  No.  143  just  issued,  dealing  with  the  use  of  aluminium 
in  the  electric  railway  world.  The  pamphlet  is  illustrated,  and 
covers  cables,  collector  bows,  field  coils,  coach  panels,  &c. 

Messrs.  Ozonair,  Ltd.,  96,  Victoria  Street,  S.W. — Leaflets  de- 
scribing new  portable  Ozonair  apparatus,  type  No.  28,  for  A.c.  only, 
and  types  26  and  2?  for  tropical  climates. 

Trade  Announcements. — The    Record   Electrical 

Co.,  Ltd.,  of  Caxton  House,  Westminster,  wish  to  notify  their 
Scottish  clients  and  friends  that  Mr.  C.  E.  Hart,  late  of  Standard 
Buildings,  has  joined  partnership  with  Messrs.  Edmiston,  Brown 
and  Co.,  of  219,  St.  Vincent  Street,  Glasgow.  This  firm  will  from 
now  be  their  accredited  agents  for  the  whole  of  Scotland.  Its 
telephone  number  is  1189  Central,  Glasgow. 

The  offices  of  Gas  and  Oil  Power  have  been  removed  from  3, 
Oxford  Court,  Cannon  Street,  London,  E.C.,  to  Weavers'  Hall,  22, 
Basinghall  Street,  London,  B.C.,  to  which  address  all  communica- 
tions should  in  future  be  sent.  New  telephone  number,  4856, 
London  Wall. 

It  is  anncunced  that  the  business  of  Robert  Brenabd  and 
Brenard  &  Co.,  electrical  engineers,  of  12,  Cloth  Hall  Street, 
Huddersfield,  has  been  closed. 

Mr.  J.  Montague  Woolnough,  who  for  the  last  five  years 
represented  the  General  Electric  Co.,  Ltd.,  has  now  joined  the 
staff  of  the  British  Westinghouse  Electric  and  Manufacturing  Co., 
Ltd.,  as  one  of  the  supply  department  representatives  in  the  London 
district. 

Dissolutions, — W.  T.  Aked  &  Co.,  motor  and  electrical 
engineers  and  dealers,  St.  Anne's-on-Sea,  Ormskirk  and  Penrith. — 
Messrs.  F.  A.  Scholes  and  W.  Aked  have  dissolved  partnership.  The 
business  and  assets  have  been  sold  to  W.  T.  Aked  &  Co.,  Ltd.,  who 
will  attend  to  debts,  &c.,  and  continue  the  business. 

Calcium   Carbide  in  Brazil. — An  American  Consnl 

states  that  within  a  few  months  there  will  be  in  operation  at 
Palmyra  a  plant  manufacturing  carbide  of  calcium  under  the  most 
advantageous  conditions,  with  abundant  water  power  capable  of 
generating  4,500  h.p.  Most  of  the  equipment  will  be  furnished  by 
the  Societa  Italiana  Westinghouse,  of  Vado,  Italy. 
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LIGHTING  and  POWER  NOTES. 


Acton, — In  his  annual  report  on  the  finances  of  the 
U.D.C.,  the  accountant  to  the  Council  says  that  a  settlement  has 
been  arrived  at  of  all  the  outstanding  matters  in  connection  with 
the  transfer  of  the  Council's  electricity  undertaking  to  the 
Metropolitan  Electric  Supply  Co.,  Ltd.,  and  that  the  final  accounts 
disclose  a  surplus  of  £2,696,  which  has  been  transferred  to  the 
credit  of  the  district  fund  account.  This  surplus  is  additional  to 
the  sum  of  £2,500  paid  by  the  company  as  part  consideration 
money  for  the  transfer  of  the  undertaking,  and  credited  to  the 
district  fund  account  in  the  previous  year.  The  Council  will,  in 
future,  pay  the  instalments  and  interest  on  the  electricity  loans  as 
they  become  due,  and  the  amounts  so  paid  will  bereimbursed  by  the 
company. 

Atherton    (Lanes.). — Mr.   C.    T,    Astbnry,    electrical 

engineer  to  the  U.D.C.,  has  been  authorised  to  negotiate  with  the 
tramway  company  with  a  view  to  obtaining  an  amended  agree- 
ment with  the  Council  for  a  supply  of  electrical  enersry. 

The  L.G.B.  has  sanctioned  the  borrowing  of  £6,300  for  electricity 
purposes. 

Australia. — The  Sydney  City  Council  has  agreed  to  a 
bonus  scheme,  proposed  by  the  engineer,  with  a  view  to  securing 
decreased  fuel  consumption  at  the  power  house.  This  provides  for 
a  monthly  bonus  depending  on  a  reduction  in  the  standard  rate  of 
coal  consumption,  which  is  taken  as  28  lb.  per  unit  generated. 
The  standard  will,  of  course,  vary  with  the  class  of  fuel  used. 

The  North  Sydney  electricity  scheme  is  still  undecided.  The 
Council  has  passed  a  resolution  not  to  proceed  with  the  proposed 
agreement  with  the  Northern  Sydney  Electric  Light  and  Power 
Supply  Co.  as  drafted.  Negotiations  are  still  being  carried  on,  and 
the  company  has  purchased  a  300-KW.  generating  set. 

An  application  has  been  made  by  Messrs.  Hoadley  &  Lawton, 
Moe  (V.),  for  a  licence  to  divert  water  from  Narracan  Creek,  for  a 


Vol.  7.-?.    No.  1,860,  August  2'J.  1913.]  'i-jjy]     ELECTKICAL     BE VIEW. 


335 


hydro-electric  plant,  in  the  interestn  of  a  company  which  prop<;HCB 
erectinif  extensive  works  in  a  neighbouriuff  town. 

Another  hydro-electric  scheme,  accorclinjf  to  the  Australian 
Miniii/j  Standard,  has  been  submitted  to  the  Victorian  State 
Government  by  Mr.  V.  J.  Crowley,  for  a  plant  at  Diffhts  Falls,  to 
supply  Melbourne,  and  is  bein^  considered  by  the  Public  Works 
Department. 

The  Camberwell  (V.)  T.C.  has  adopted  an  agreement  for  five 
years  for  street  lighting,  with  the  Melbourne  Electric  Supply  Co. 
at  a  cost  of  £900  per  annum  for  25 1  lamps  ;  the  present  gas 
lighting  costs  £069  for  212  lamps. 

Basingstoke. — Xkw  Plvnt. — The  T.C.  has  authorised 
the  borough  engineer  to  advertise  for  conditional  tenders  for  Diesel 
generators,  balancer  set,  booster  set,  storage  batteries,  main  switch- 
board, cables  and  cable  laying,  and  an  overhead  travelling  crane,  in 
connection  with  the  proposed  E.L.  scheme.  A  site  in  Brook  Street 
has  been  secured  for  the  erection  of  an  electric  light  station. 

Battle  (Sussex). — Workhouse  Lighting. — The  Board 

of  Guardians  on  August  22nd  decided  to  have  the  workhouse  pre- 
mises lit  by  electricity,  and  to  ask  Mr.  A.  E.  Ticehurst,  of  the 
Bexbill  electricity  works,  to  draw  up  the  necessary  specifications 
for  the  work.     At  present  oil  lamps  are  used. 

Bedlln^ton. — Street  Lightixg. — The  Lighting  Com- 
mittee has  reported  to  the  Council  that  the  Bebside  Coal  Co.  has 
arranged  to  light  the  streets  at  Choppington  colliery  by  electricity 
on  similar  terms  to  those  which  applied  to  Bedlington  colliery. 

Belfast. — The  Tramways  and  Electricity  Committee 
has  conferred  with  the  Harbour  Commissioners  in  regard  to  the 
suggested  site  for  the  new  power  station  near  Mulgrave  Channel. 
The  Commifcsioners  are  prepared  to  grant  a  lO-acre  site,  forming 
part  of  reclaimed  land  on  the  south  of  the  Channel,  at  a  rental, 
and  will  fill  it  up  to  building  level  if  approved. 

Blackpool. — During  the  past  four  months  the  electricity 
department  has  recorded  an  increase  of  129,766  units  in  the  output, 
and  12!)  new  consumers  have  been  added,  or  55  more  than  during 
the  corresponding  period  of  last  year. 

For  the  autumn  season  the  Corporation  is  to  expend  about  £2,000 
on  electrical  illuminations  along  the  whole  of  the  three  miles  of 
sea  front.    No  fewer  than  60,000  electric  lamps  will  be  used. 

Brymbo. — Public  Lighting. — The  P.C.  has  decided 

to  adopt  the  Lighting  and  Watching  Act,  1833,  which  will  give  it 
power  to  undertake  public  lighting.  Electricity,  to  be  supplied  by 
the  Brymbo  Steel  Co.,  will  be  utilised,  and  the  scheme  provides 
for  38  lamps  at  a  capital  cost  of  £200,  and  from  10s.  to  12s.  per 
lamp  per  annum  for  lighting. 

Chartliam  (Rent). — A  proposal  is  on  foot  to  form  a 
company  with  the  object  of  supplying  electricity  in  Chartham  and 
district. 

Continental  Notes. — Norway. — It  is  reported  that  the 

municipality  of  Trondhjem  has  recently  voted  a  sum  of  £43,333 
for  the  erection  of  a  new  auxiliary  power  station.  The  main  por- 
tion of  the  energy  from  this  station  will  be  employed  for  the 
heating  of  houses. 

The  harnessing  of  the  Sonde  Waterfalls,  belonging  to  the  A/s 
Skallenborg  has  now  been  completed  and  the  cable  to  the  town  of 
Tonsberg  was  tested  recently,  although  the  ordinary  supply  will 
not  commence  before  a  few  weeks'  time. 

The  town  of  Horten  will  also  get  electric  light  in  the  near  future, 
and  the  energy  will  be  supplied  from  the  same  source  as  soon  as 
the  transmission  lines  are  in  order. 

Gebmany. — As  a  result  of  negotiations  between  the  Nuremberg 
Schuckert  Co.  and  Brown,  Boveri  &  Co.,  of  Mannheim,  on  the  one 
hand,  and  the  Government  of  Bavaria  on  the  other,  a  concession 
has  been  granted  to  the  two  former  companies  to  establish  elec- 
tricity works  for  the  supply  of  electrical  energy  in  the  greatest 
portion  of  Lower  Franconia  and  the  western  portion  of  Upper 
Franconia.  The  first  instalment  of  the  new  works,  the  erection 
and  equipment  of  which  are  expected  to  occupy  a  period  of  three 
years,  is  to  comprise  four  units  of  a  total  of  30,000  KW.,  and  the 
service  is  to  be  rendered  available  in  20  towns  and  about  1 ,200 
communes.  The  transmission  is  to  be  effected  at  exceptionally 
high  pressure,  and  the  expenditure  on  the  overhead  network  alone 
is  estimated  at  £1,000,000,  independently  of  the  cost  of  the 
generating  station  and  equipment,  and  sub-stations.  It  is  possible 
that  the  station  will  be  worked  in  conjunction  with  the  Franconia 
power  station  and  the  Palatinate  station  of  the  Rhenish  Schuckert 
Co.,  in  Mannheim,  which  aims  at  the  supply  of  the  whole  of  the 
Palatinate.  The  promoters  of  the  scheme  state  that  the  report  is 
incorrect  that  they  have  acquired  lignite  mines  at  Wustersachsen 
for  the  purpose  of  using  brown  coal  as  fuel  in  the  station,  no 
details  having  yet  been  decided  upon.  Apart  from  the  capital 
which  will  be  raised  by  the  two  promoting  companies  for  carrying 
the  scheme  into  effect,  it  is  mentioned  that  various  local  authorities 
will  co-operate  in  the  matter  by  the  grant  of  loans,  but  not  by  the 
subscription  of  shares  or  bonds. 

Dewsbury.  —  Proposed    Bonus    Scheme. — Reporting 

upon  the  past  year's  working  of  the  electricity  department,  the 
electrical  engineer,  Mr.  R.  H.  Campion,  stated  that  the  number  of 
units  sold  had  increased  by  274,272,  and  the  receipts  from  the  sale  of 
current  for  lighting,  power  and  tramways  showed  an  increase  of 
£1,354.  The  total  expenditure,  however,  increased  by  £639.  The 
reserve  fund  stands  at  £2,596.  Mr.  Campion  advocates  the 
establishment  of  something  in  the  nature  of  a  bonus  or  co- 
partnership scheme  in  which  the  employes  of  the  department  might 


take  part.  For  the  present  he  put*  forward  the  following  detailfl, 
failing  a  general  co-partnerHhip  Hyatem.  A  bonan  to  be  paid  to  all 
men  employed  in  the  department.  A  bonaa  of  2i  per  cent,  down- 
wards  according  to  renponsibility  on  eo  mach  of  the  amonnt 
certified  by  the  borough  accountant  to  be  net  sarplai)  profit  for  the 
next  financial  year  ending  March,  1914.  Men  who  are  abeent  from 
any  cause  what«;ver,  except  annual  holiday*-,  to  have  a  f;orre<pond- 
ing  reduction  made  in  their  bonus.  Men  en^a^red  daring  the 
above  period  to  be  paid  a  proportionate  sum  if  they  have  been 
employed  six  months.  Any  employe  going  on  strike  or  diHcbarged 
for  insubordination  to  forfeit  all  right«  to  any  bonus.  Any  man 
discharged  for  slackness  or  who  leaves  to  better  himself  to  obt«in 
the  amount  due  to  him  at  the  end  of  the  financial  year. 

The  Electricity  Committee  has  not  adopted  this  bonna  lehliui, 
but  has  decided  to  give  the  workers  an  increase  of  a  id« 
per  hour. 

Dadle}. — Sale  of  U.vdertakixo. — The  terms  of  the 
agreement  for  the  sale  by  the  Corporation  of  ita  electricity  under- 
taking to  the  Birmingham  District  Power  and  Traction  Co  ,  Ltd., 
and  the  Shropshire,  Worcestershire  and  StafFordnhire  Electric 
Power  Co.,  have  now  been  published.  The  agreement  provides  : — 
The  purchase  money  is  :— (1)  £63,400,  together  with  the  balance  of 
loans  (and  interest)  raised  by  the  Corporation  for  the  purchase  of 
the  undertaking  ;  (2)  the  sum  of  £10,.'.00,  of  which  £7.C»00,  with 
interest,  ohall  be  made  by  the  Power  Co.  in  17  equal  annual  instal- 
ments of  £550  each  ;  (3)  £3,331,  the  amount  expended  bv  the 
Corporation  on  capital  account  for  the  purposes  of  the  undertaking 
since  March  31st,  1912.  The  agreement  dates  from  April,  1912, 
from  which  period  to  the  completion  of  the  purchase,  the  Power  Co. 
takes  the  income  due  from  the  consumers.  The  accounts  of  the 
Corporation  are  to  be  made  up  to  within  a  month  of  the  completion 
of  the  purchase,  and  if  a  profit  is  shown,  it  is  to  be  paid  to  the  com- 
pany ;  if  a  lose,  the  latter  pays.  The  purchasers  are  to  take  over 
the  engineers,  clerks,  workmen,  and  other  persons  in  the  employ- 
ment of  the  Corporation  exclusively  for  the  purpose  of  the  under- 
taking. It  is  stipulated  that  the  prices  for  electricity  to  be  charged 
to  the  consumers  by  the  company  are  not  to  exceed  those  at  present 
in  force,  but  they  may  be  increased  at  the  end  of  three  years  with 
the  consent  of  the  Corporation.  If  that  consent  is  withheld,  the 
matter  will  be  referred  to  arbitration.  The  Corporation  has  the 
power  to  repurchase  in  42  years.  There  is  nothing  in  the  agree- 
ment making  it  obligatory  on  the  part  of  the  company  to  keep  the 
present  generating  station. 

Harrogate.  —  Plant    Extensions.  —  The    T.C.    has 

applied  to  the  L.G.B.  for  a  loan  of  £6,939  for  a  turbo-alternator  and 
condensing  plant  for  the  electricity  works. 

HaslinSfden. — The  new  sheeting  looms  which  have  been 
placed  in  Messrs.  James  Lambert  &  Son's  Carr  Hall  Mills,  are 
being  electrically-driven.  These  are  the  first  looms  in  Haalingden 
to  be  electrically -driven. 

Hinckley. — The  U.D.C.  has  approached  the  Leicester- 
shire and  Warwickshire  Electric  Co.  for  terms  for  supplying  current 
to  the  new  hospital  to  be  erected,  for  a  term  of  20  years. 

Hull. — Loan   Refused. — The   L.G.B.  has  declined  to 

sanction  borrowing  powers  to  the  Corporation  for  various  furnish- 
ings, which  include  four  electroliers  for  the  Council  Chamber  of  the 
Guildhall,  which  were  to  cost  a  total  of  £500. 

Launceston.  —  Public    Lighting.  —  The    T.C.    has 

received  from  the  electric  supply  company  an  offer  to  light  six 
public  lamps,  from  November  to  February,  to  4  a.m.  at  £5  10s.,  and 
to  7  a  m.  at  £8  10s.  The  offer  has  been  referred  to  the  Lighting 
Committee. 

London. — According  to  the  Standard,  hO  firemen,  with 
engines,  kc,  were  called  in  on  Thursday,  last  week,  to  put  out  a 
fire  which  occurred  through  a  gas  main  leaking  in  Fenchurch 
Street,  involving  the  electric  light  and  telegraph  cables  near  by. 

Preston. — Remedial  works  and  extensions  in  connection 
with  Penwortham's  sewerage  system  formed  the  subject  of  an 
inquiry  before  a  L.G.B.  inspector  on  August  21st,  when  the  R.D.C. 
made  application  for  sanction  to  borrow  £6,8<'i»  to  cover  the  cost. 
It  is  proposed  to  discontinue  the  use  of  two  oil  engines  at  the  out- 
fall works,  replacing  them  by  electrical  plant  to  be  erected  at  the 
ejector  station.  In  regard  to  the  substitution  of  electric  for  oil 
power  for  ejection  purposes,  counsel  for  the  authority  said  the  cost 
of  oil  power  was  estimated  at  £670  a  year,  and  that  for  electricity 
would  be  £150  per  annum,  or  a  saving  of  £.'>20.  The  total  capital 
expenditure  for  the  purpose  of  electricity,  including  the  erection 
of  a  new  engine  house,  motors,  land,  cables,  kc,  would  be  about 
£400,  so  that  it  would  be  saved  by  the  change  in  the  first  year. 
Mr.  T.  Kitpon  (chairman  of  the  P.C.)  thought  it  would  be  well  for 
ratepayers  to  know  the  great  saving  effected  by  substituting  elec- 
tric for  oil  power.  The  rate  would  be  no  less  than  lid.  in  the  £ 
for  oil  power,  and  2d.  for  electric  power.  On  that  ground  alone 
the  ratepayers  should  be  agreeable  to  the  change.  No  opposition 
was  advanced  to  the  application. 

Rawtenstall.—The  lighting  superintendent  has  been 
instructed  to  make  arrangements  for  the  lighting  of  Hall  Carr 
Road  by  electri-^ity. 

Owing  to  the  increase  in  the  number  of  consumers,  an  extension 
of  the  cables  in  the  Waterfoot  district  is  contemplated.  The  h.t. 
cable  to  Bacup  is  heavily  overloaded,  and  an  additional  length  of 
feeder  is  to  be  provided  to  join  up  with  the  length  which  is  being 
laid  by  the  Bacup  Corporation. 
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Rishton. — The  B.  of  T.  has  made  an  order  to  permit  the 
Aceringfton  Corporation  to  supply  electricity  to  the  Rishton  paper 
mills. 

Sandiway  (Cheshire). — In  response  to  a  request  from 

the  Weaverham  Electric  Supply  Co.,  which  stated  that  it  was 
being  pressed  on  all  hands  for  the  electric  supply  to  be  available  in 
November  in  the  Cuddinpton  and  Sandiway  district,  the  Northwich 
R.D.C.  has  consented  to  the  erection  of  overhead  mains  in  Sandiway 
and  Cuddington. 

Scarborough. — Workhouse  Lighting. — The  Guardians 

are  proposing  to  light  the  whole  of  the  workhouse  with  electricity, 
but  progress  is  delayed  by  wrangling  over  the  estimates  of  cost 
of  a  heating  scheme  which  is  to  be  carried  out  at  the  same  time. 

South  Africa. — At  a  special  meeting  of  the  Cape  Town 
City  Council,  held  on  August  2nd,  a  report  of  the  Electric  Committee, 
recommending  increased  generating  plant,  was  brought  up  for 
adoption.  The  Committee  reported  that  the  total  output  of  the 
power  station  on  July  11th,  1913,  was  2,554  KW.,  while  the  total 
capacity  of  the  available  plant,  without  the  new  turbine  set,  was 
only  2,600  KW.  ;  and  that,  in  addition  to  the  ordinary  expansion  of 
the  undertaking,  the  following  additional  demand  had  to  be  pro- 
vided for  .before  next  winter,  viz,  : — Salt  River  Works,  500  kw.  ; 
Claremont  Power  Station  load,  250  kw.  ;  Messrs.  Ohlsson's  Cape 
Breweries,  Ltd.,  150  KW.  ;  Messrs.  Daniel  Mills  &  Sons,  50  kw.  ; 
Messrs.  Verster  &  Co.,  50  kw.  The  Committee  recommended  the 
purchase  of  a  Thomson-Houston  generator,  Allen  condenser,  and 
Kinetic  pumps,  including  spares,  switchgear,  &c.,  for  £6,982  ;  also 
a  Peebles  converter,  including  A.c.  and  DC.  switchgear,  for  £2,740  ; 
the  total  cost  of  plant,  including  foundations  and  erection,  being 
estimated  at  £11,000.  The  Council  agreed  to  the  recommenda- 
tions of  the  Committee. 

The  tender  of  Messrs.  Cunningham  &  Gearing  for  the  wiring  of 
the  new  pier,  pavilion,  tea  rooms,  bandstand,  &c.,  has  been  accepted 
by  the  City  Council. 

Sturry  (Kent). — Electricity  Scheme. — At  a  meeting 

of  the  Bridge  Rural  District  Council,  on  August  21st,  a  letter  was 
read  from  Mr.  G.  Stainton,  of  Whitstable,  stating  that  a  company 
was  about  to  be  formed  to  carry  out  an  E.L.  scheme  for  Sturry  and 
district,  and  intimating  that,  when  ready,  the  engineer's  report, 
with  details  of  the  project,  would  be  laid  before  the  Council.  The 
Council  decided  to  defer  consideration  of  the  matter  pending  the 
arrival  of  the  report. 

Weaverham  (Cheshire).— The  Electricity  Supply  Co. 

has  applied  to  the  B.  of  T.  for  consent  to  the  use  of  220-volt 
overhead  lines  ;  five  lines  are  proposed  to  be  erected  forthwith,  and 
six  others  as  occasion  requires. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen.  —  The  Corporation  has  adopted  a  revised 
scheme  for  the  extension  of  id.  distances  on  the  tramways. 

Acton. — The  clerk  to  the  U.D.C.  has  prepared  a  report 
with  reference  to  a  conference  between  representatives  of  the 
Council  and  the  Middlesex  C.C.  concerning  the  proposed  linking-up 
of  the  Middlesex  Tramways  with  the  London  United  system.  The 
engineer  and  tramway  manager  of  the  County  Council,  he  says,  sub- 
mitted a  plan  for  a  connection  between  the  two  systems  by  way  of 
King  Street.  After  considering  the  advantages  and  disadvantages 
of  this  route,  the  members  inspected  a  suggested  connection  by 
way  of  the  Steyne,  either  through  Rectory  Road  or  Steyne  Road. 
Another  suggested  connection  i  through  Market  Place  was  con- 
sidered, but  it  was  felt  that  the  cost  of  this  route  would  be  pro- 
hibitive. The  report  will  come  before  the  Council  at  its  first 
meeting  following  the  vacation. 

Ashton-under-Lyne. — At  the  time  of  going  to  press, 

no  settlement  had  been  arrived  at  with  the  workers  on  the  Ashton 
Corporation,  Stalybridge  Joint  Board  and  Oldham  Ashton  and 
Hyde  tramways,  and  as  the  men's  notices  are  being  handed  in,  there 
is  every  prospect  of  a  tramway  strike  in  this  district. 

Asiatic  Turkey, — According  to  Commercial  Intelligence, 
English  engineers  are  surveying  routes  for  an  electric  tramway 
from  Moazzam,  5  miles  north  to  Garova,  5  or  6  miles  south  of 
Bagdad.  The  concession  is  held  by  an  English  firm  ;  a  50-year-oId 
horse  tramway  is  in  operation  in  another  part  of  the  city  and 
suburbs. 

Australia. — Advent   of    Motor-'Bus. — According   to 

the  Auxtralian  M'miyig  Standard,  the  30  years'  monopoly  of  the 
Melbourne  street  passenger  trafiic  by  the  Melbourne  Tramway  Co, 
is  being  seriously  threatened  by  the  motor-'bus.  The  initial  experi- 
ment was  so  successful  that  the  first  'bus  company  has  been 
followed  by  a  second,  which  also  is  doing  very  well,  and  numerous 
other  schemes  are  proposed.  According  to  our  contemporary  the 
tramway  company  has  persistently  ignored  the  demands  of  the 
public  in  the  past,  secure  in  the  belief  that  the  terms  of  its  con- 
cession protect  it  from  all  serious  opposition. 

The  same  journal  gives  particulars  of  public  meetings  which 
have  been  held  at  Camberwell  and  Hawthorn,  to  insist  on  steps 
being  taken  to  supply  the  tramway  needs  of  these  suburbs. 


Batley, — The  Works  Committee  of  the  Corporation 
has  agreed  upon  terms  with  a  company  for  the  construction  of 
tramways  to  Shawcross  and  Dewsbury  Moor. 

Blackpool.— Growing  Tramway  Receipts. — A  report 

presented  to  the  Corporation  Tramways  Committee  on  August  21st 
showed  increased  receipts  to  date  of  £('i,150.  From  April  Ist  to 
August  14th  the  receipts  were  £42,2.'")0,  or  £5,049  more  than  in  the 
corresponding  period  of  last  year.  The  receipts  per  car-mile 
averaged  Is.  11  jd.,  or  :?d.  per  car-mile  more  than  last  year. 

Continental    IVotes. — Germany. — After  being    under 

consideration  for  a  period  of  six  years,  the  scheme  promoted  by 
the  A.E.G.  for  the  construction  of  an  electric  railway  between  the 
Berlin  district  of  Gesundbrunnen  and  the  suburban  town  of  Neu- 
koUn  has  iust  received  the  sanction  of  the  supervising  authorities. 
Almost  four  years  of  this  term  have  been  occupied  in  negotiations 
with  the  municipal  council,  the  balance  of  two  years  representing 
the  time  devoted  to  securing  the  approval  of  the  Government 
departments  concerned.  As  projected,  the  railway  is  to  be  a  com- 
bination of  the  overhead  and  underground  type,  as  in  the  case  of 
the  existing  Berlin  Elevated  and  Underground  Railway,  but  the 
municipal  authorities  have  insisted  upon  a  longer  portion  of  the 
railway  being  constructed  underground  than  had  been 
contemplated  by  the  A.E.G.  As  this  variation  will  necessitate 
a  larger  expenditure  than  was  expected  under  the  original 
scheme,  the  municipal  authorities  have  decided  to  defray 
a  portion  of  the  additional  expense  by  undertaking  to  make  a  con- 
tribution of  C295,000  towards  the  cost.  The  agreement  made  to 
this  efifect  was  concluded  on  February  1st,  1912,  and  would  have 
expired  on  August  18th,  if  the  Government  consent  to  the  railway 
had  not  been  granted  by  that  time — or,  at  all  events,  the  municipal 
authorities  would  have  been  entitled  to  withdraw  from  it.  The 
railway  is  to  have  a  total  length  of  5|  miles  and  is  expected  to 
involve  an  expenditure  of  £4,500,000.  The  traffic  is  estimated  at 
60,000,000  passengers  per  annum,  and  the  fares  will  range  from  Hd. 
up  to  the  fourth  station,  2d.  to  the  eighth  station  and  2^d.  to  the 
fourteenth  and  terminal  station.  It  is  assumed  that  the  authorisa- 
tion of  this  railway  indirectly  implies  the  rejection  of  the  rival 
scheme  for  the  construction  of  a  suspended  electric  railway  also 
between  Gesundbrunnen  and  Neukcilln. 

Switzerland. — According  to  the  Tfwes,  the  difficulties  connected 
with  the  working  of  the  Lotschberg  Electric  Railway  have  been 
sufficiently  overcome  to  enable  a  full  train  service  to  be  run  from 
September  18  th  onwards. 

Colwyn  Bay. — The  Llandudno  and  Colwyn  Bay  Tramways 
Co.,  whose  present  Colwyn  Bay  terminus  is  in  the  centre  of  the 
town,  has  decided  to  continue  its  lines  in  a  westward  direction 
through  the  village  of  Old  Colwyn,  a  distance  of  nearly  two  miles. 
The  work  will  be  commenced  in  October.  . 

Dublin. — On  Tuesday  morning  a  large  number  of  drivers 
and  conductors  on  the  Dublin  United  Tramways  struck  work, 
leaving  the  cars  on  the  streets.  The  city  police  have  been  rein- 
forced, and  the  military  are  being  held  in  readiness.  The  greatest 
confusion  prevailed  on  Tuesday,  the  streets  being  crowded  from  the 
Horse  Show.  Inspectors  and  clerks  had  to  work  the  cars  back  to 
the  sheds.  Other  vehicles  reaped  a  big  harvest.  A  number  of 
men  who  left  their  cars  on  the  streets  were  charged  by  the  manager 
of  the  Tramway  Co.,  and  taken  into  custody.  A  temporary  service 
was  established  by  the  officials  of  the  company  and  outsiders  who 
volunteered  their  services. 

Glasgow. — The  Tramways  Committee  proposes  to  increase 
the  wages  of  certain  classes  of  motormen,  conductors,  and  other 
workers,  involving  an  additional  annual  expenditure  of  £9,500. 

Representations  having  been  made  by  the  district  secretary  of  the 
Electrical  Trades  Union  regarding  handy  men  in  the  department 
doing  electricians'  work  at  Caplowhill  Car  Works,  conferences  with 
Union  officials  and  men  have  taken  place,  and  the  T.C.'s  Committee 
now  recommends  that  handy  men  should  continue  to  perform  the 
work  at  present  done  by  them,  with  the  exception  of  the  work  of 
making  the  connection  at  the  coupling  between  the  trolley-pole  and 
the  trolley  base,  which  work  should  in  future  be  carried  out  by  a 
wireman. 

Reiffhley. — At  a  meeting  of  the  T.C.  last  week,  it  was 
reported  that  the  B.  of  T.  had  consented  provisionally  to  the  use  of 
electrioal  power  for  three  months  from  August  1st  on  the  railless 
trolley  system  already  opened.  The  Electricity  Committee  also 
reported  receipt  of  sanction  to  extend  the  period  for  the  com- 
mencement and  for  the  completion  and  opening  for  traffic  of  the 
tramways  authorised  by  the  Keighley  Tramways  Order,  1909,  until 
September  20th,  1914,  and  September  20th,  1915,  respectively,  and 
to  extend  the  time  for  completion  and  opening  for  traffic  of  the 
tramway  from  Dale  Street  to  Stockbridge,  authorised  by  the  Order 
of  190:^,  until  August  11th,  1914. 

Leeds. — New  Trai^iways. — The  sub-Tramways  and 
Electricity  (Extensions)  Committee  of  the  Corporation  has  resolved 
that  application  be  made  for  powers  to  make  the  following 
extensions  :  Tramways — from  Burmantofts  Road  toCompton  Road  ; 
from  York  Road  to  junction  with  present  line  in  Easy  Road  ; 
from  present  terminus  in  Dewsbury  Road  to  Old  Lane  ;  from 
junction  of  Swinegate  with  Bishopsgate  Street,  to  Lower 
Briggate ;  from  Sovereign  Street  to  Swinegate  ;  from  present 
terminus  in  York  Road  on  Selby  Road  route  to  Hollyshaw  Lane ; 
from  present  terminus  in  York  Road  to  Seacroft  Hospital. 
Railless — From  junction  of  Wellington  Road  and  Tong  Road,  to 
Low  Road  ;  from  junction  of  Whitehall  Road  to  Chapel  Lane,  near 
Recreation  Ground. 
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Little  Ilulton  <Lancs.).— OrrrriAL  iNRPF/rnrA-.— On 

Friday  last  Col.  von  Donop,  of  the  B.  of  T.,  inspected  the  new 
tramway  of  the  South  Lancashire  Tramways  Co.  The  new  line  is 
from  Lon(?  Causeway,  Farnworth,  through  Little  Ilulton,  to  the 
Monument  at  Walkden.  It  wa«  proposed  to  open  the  line  for 
tralTic  last  Saturday,  but  Col.  von  Donop  refused  his  sanction  for  an 
immediate  opening  on  account  of  the  fact  that  an  oVjjection  was 
made  by  the  L.  and  N.W.  Railway  Co.  on  the  i,'round  that  two  of 
their  bridges,  which  the  track  crosses,  were  not  sufficiently  strong  to 
bear  the  strain  of  the  new  traffic. 

Lonffridjfe  (near  Preston). — The  Council  has  resolved 

that  in  the  event  of  the  Preston  Corporation  asking  for  powers 
for  the  extension  of  its  tramway  system,  the  Longridge  Council 
should  approach  the  Corporation  with  a  view  to  including  Long- 
ridge in  its  area. 

Manchester. — Ai-l-Night  Sehvicks. — The  Corporation 
Tramways  Committee  on  Tuesday  had  before  it  a  report  by  Mr. 
McElroy  (general  manager)  upon  the  subject  of  all-night  services 
of  tramcars,  and  it  was  decided  to  recommend  to  the  City  Council 
that  such  services  be  inaugurated  on  eight  routes.  Mr.  McElroy, 
in  his  report,  said  that  after  careful  analysis  of  the  petition  from 
the  night  workers  of  the  city,  it  was  now  possible  to  gauge  the 
extent  of  the  demand  for  all-night  services  of  tramcars.  The 
greatest  demand  was  in  Cheetham  Hill,  Harpurley,  Moston, 
Newton  Heath,  Moss  Side,  Rusholme,  Longsight  and  Levenshulme. 
In  his  opinion  an  hourly  service  of  cars  on  eight  routes  which  he 
suggested  ought  reasonably  to  meet  the  demand  at  the  present  time. 
From  the  point  of  view  of  the  tramways  department,  there  were 
objections  to  the  running  of  an  all-night  service,  the  principal  one 
being  that  it  made  the  efficient  maintenance  of  the  track  and  over- 
-head  equipment  more  difficult.  The  department,  however,  would 
endeavour  to  carry  out  the  minor  repairs  during  the  intervals 
between  the  running  of  the  cars,  and  when  more  important  repairs 
or  reconstructions  were  necessary,  the  services  would  have  to  be 
run  by  means  of  motor-'buses.  He  recommended  that  the  services 
be  limited  to  week  nights  only.  There  was  only  one  instance  in  the 
United  Kingdom,  said  Mr.  McElroy,  of  the  running  of  all-night 
services,  viz.,  in  London,  but  in  the  U.S.A.  it  was  quite  a  common 
practice  to  run  such  services.  In  New  York  City  there  was  a 
10  minutes'  service  running  all  night.  In  Manchester  the  fares 
will  be  the  same  as  in  the  daytime,  but  there  will  be  no  workmen's 
tickets. 

The  employes  of  the  Manchester  Tramways  Committee  on  Tues- 
day applied  to  the  Committee  for  an  advance  in  wages,  an  extended 
holiday,  and  improved  conditions  of  service.  The  men  state  that 
the  cost  of  living  In  Manchester  has  increased  to  such  an  extent, 
that  they  feel  justified  in  asking  for  the  advance. 

Morecambe. — Electeification  Scheme. — By  a  majority 

of  a  single  vote  the  Electricity  Committee  of  the  Corporation  has 
instructed  the  electrical  engineer  to  prepare  a  scheme  for  the  elec- 
trification of  the  tramways,  and  this  resolution  has  been  approved 
by  the  Council.  This  question  is  a  very  sore  point  in  Morecambe, 
one  of  the  few  towns  in  this  country  which  still  depend  entirely 
upon  a  horse  tramway  service.  It  has  been  time  and  time  again 
urged  that  the  present  antiquated  system  stamps  the  town,  in  the 
eyes  of  visitors — its  chief  mainstay — as  unprogressive.  On  the 
Pther  hand,  it  has  been  held  that  the  visitors  like  the  easy-going 
slow  jog-trot  ride  along  the  sea-front  on  the  horse  cars,  and  look 
upon  it  as  a  cheap  char-a-banc  ride.  Four  years  ago,  at  a  town's 
meeting,  the  ratepayers  declined  to  allow  the  Corporation  to  proceed 
with  a  Bill  for  electrifying  the  tramways.  Though  the  resolution 
does  not  commit  the  Corporation,  it  is  thought  necessary  to  obtain 
all  possible  information  in  view  of  a  future  need  if  not  an 
immediate  change. 

Ramsbottom. — During  the  first  week  of  the  running  of 
the  new  railless  trolley  cars,  two  of  which  have  been  in  service, 
10,600  passengers  have  been  carried. 

Southend-on-Sea, — The  T.C.  has  applied  to  the  B.  of  T. 

to  extend  the  limit  of  the  amount  the  Council  is  authorised  to 
borrow  under  the  Light  Railway  Orders,  1899  to  1912,  by  a  further 
sum  of  £16,900,  to  cover  the  cost  of  laying  double  lines  in  South- 
church  Road  and  Southchurch  Beach  Road. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Brazil. — A  decree  has  been  signed  granting  a  concession 
to  Marconi's  Wireless  Telegraph  Co.  for  the  establishment  of  inter- 
national stations  at  Rio  de  Janeiro,  Belem,  Trinidade,  Santa  Martha 
and  Fernando  de  Noronha. 

Isle  of  Man. — The  Postmaster-General  has  notified  a 
large  number  of  telephone  subscribers  in  Douglas  that  their 
service  will  be  discontinued,  in  consequence  of  the  Douglas  T.C. 
having  refused  the  terms  he  has  offered  for  wayleave  over 
municipal  property.  The  rent  offered  was  £5  a  year  ;  the  Town 
Council  demanded  £25. 

Japan. — Wireless  telephony  is  making  progress  in  Japan, 
a  system  invented  by  a  Mr.  Torikata  having  been  adopted  by  the 
Government,  and  by  the  Nippon  Yusen  Kaisha  on  their  mail 
steamers. 

London  Telephone  Service. — In  reply  to  a  request  for 

statistics  showing  the  relative  efficiency  of  the  London  telephone 


service  during  the  present  year  m  compared  with  the  year  1'" 
when  the  service  wa« partly  in  the  handaof  the  Nation*!  Tel'-p:. 
Co.  as  well  as  of  the  Port  Offiw".  Mr.  Herbert   HamocI  recently 
gave  the  following  table,  showin|[r  the  percentagefl  obtained  by  the 
special  observation  of  about  ■'>0,(X>0  calU  in  each  half-year  : — 

NMional  PostOOea 

TelepbooA  Pmi  toaM—i 

CompMBj.  OfOce.  ■jrMes. 

January  to  Jane.  1911.  1911.  1913. 

Average  speed  of  answer        ...      .5*8  sec.       -Vl  tec.  5*1  mc. 

Percentages  of    total    calls — 

"  Engaged  ■■  calls      18T,  18-9  17-4 

"No-reply"  calls      4'5  2'9  4M 

"Cut-offs"     '7  -4  -6 

Effective  calls  -         C.V9  68'7  7'>'o 

He  stated  that  the  number  of  complaints  during  the  laiit 
12  months  had  very  largely  diminished. 

Xew  Cable, — The  Post  Office  has  decided  to  lay  a  new 
telegraph  cable  to  Germany,  to  meet  the  growing  demand  on  the 
intercommunication  between  the  two  countries.  The  cable  will 
contain  four  wires,  and  will  start  from  a  point  in  Norfolk.  There 
are  already  four  similar  cables  in  use. 

Telegraph  Rate^. — The  Great  Northern  Telegraph 
Co.,  Ltd.,  announce  that  on  and  after  September  Ist  next  the  rates 
to  the  undermentioned  places  in  the  Far  East  will  be  as  follows  : — 
To  Hong-Kong,  China  and  Manila,  .Ss.  6d.  ;  to  Japan  and  Formosa, 
33.  lid.  ;  to  Dutch  Indies,  Us.  7d.  The  rates  now  in  force  are  ; — 
Hong-Kong,  China  and  Manila,  48.  5d.  ;  Japan  and  Formoea, 
4s.  lOd.  ;  Dutch  Indies,  4s.  .5d. 

The  following  reduced  rates  are  to  be  brought  into  effect  by  the 
Eastern  Telegraph  Co.  between  Europe  and  the  Far  East  on  Sep- 
tember 1st  :— China,  .^s.  fid.  ;  Japan  and  Formosa,  Ms.  lid.  ;  Dutch 
Indies  and  Dutch  Borneo,  .38.  7d.  ;  Philippines,  :^8.  6d.  to  48.  3d. ; 
Straits  Settlements,  2s.  lOd.  ;  British  North  Borneo,  :5s.  2d.  ;  French 
Indo-China,  3e.  to  3s.  8d.  ;  Siam,  3s.  6d. 

Telephone  Wires  Cut. — A  number  of  telephone  wires 
connecting  public  call  offices  at  Tube  and  District  Railway  stations 
in  the  Metropolis  were  cut  by  Suffragettes  last  week. 

Trunk  Telephones. — According  to  a  statement  issued 

last  week,  last  year  the  Post  Office  controlled  3,18<i  trunk  lines, 
aggregating  117,900  miles  ;  the  receipts  were  £912,342,  and  the 
calls  averaged  388  per  trunk  circuit  per  day.  In  the  previous  year 
a  slightly  higher  average  was  registered.  The  average  cost  of 
operating  each  call  is  r2Gd.  The  average  fee  per  call  is  6*1  Id. 
The  total  number  of  calls  was  over  35  millions. 

Wireless  Telephony. — The  statements  of  ^Ir.  (Godfrey 

Isaacs  at  the  meeting  of  the  Marconi  Co.,  which  are  reported  else- 
where in  this  issue,  regarding  the  company's  work  in  connection 
with  wireless  telephony,, have  led  Mr.  H.  Grindell  Matthews  to 
write  to  the  Press,  challenging  the  Marconi  Co.  to  a  test  of  the 
respective  systems  under  conditions  to  be  laid  down  by  an  inde- 
pendent authority. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia.  —  Brisbane.— September  24tb.  Ironwork, 
cast-iron  pipes,  iron  poles,  galvanised  iron  wire,  for  the  P.M.G.  See 
"Official  Notices"  August  15th. 

Pekth.— October  8th.  Bolts  for  the  P.M.G.  See  "  Official  Notices  " 
August  22nd. 

September  10th, — For  the  P.M.G.  ;  nine  sections  of  a  trunk  line 
switchboard. 

November  12th. — Lamp  signalling  trunk  line  switchboard,  of 
five  sections.  Sec. 

Melbourne. — October  7th.  Electrically- driven  machinery  for 
operating  pneumatic  tube  services.  See  "  Official  Notices  ' 
August  22nd. 

November  4th. — Automatic  switchboards  for  exchanges  in  metro- 
politan network.     See  "Official  Notices"  August  22nd. 

September  9th. — City  Council  ;  electricity  meters  and  maximum 
demand  indicators.   See  "Official  Notices"  August  22nd. 

September  Kith.— For  the  P.M.G.  :  a  common-battery  or  an 
automatic  switchboard. 

September  l(ith. — Corporation.  17,"i  yd.  0"25  8q.  in.  three-core 
lead-covered  cable  ;  5,471  yd.  01 5  ditto,  and  3.500  yd.  tiS  ditto. 
Also  three  2.">0-k.v.a.  three-phase  transformers.  See  "Official 
Notices  '  to-day. 

September  23rd.— ^^ulphate  of  copper,  for  the  P.M.G.  Specifica- 
tious  from  the  Commonwealth  Office,  72,  Victoria  Street,  S.W. 

October  14th. — A  common-battery  multiple  switchboard. 

November  4th. — Eight  automatic  telephone  switchboards. 

New  South  Wales.— October  15th.  The  Government  Railways 
invite  tenders  for  the  supply  of  13  d.c.  motors,  to  specification 
No.  412.  Specifications  are  obtainable  at  the  Electrical  Engineer's 
Office,  61,  Hurter  Street,  Sydney  (price  29.  6d.  each"). 

Sydney.— October  l.'ith.  For  the  P.M.G.  :  measuring  instm- 
ments,  telephone  parts  and  switchboard  parte.  Particulars  from 
the  Commonwealth  Office,  72,  Victoria  Street,  S.W. 

Victoria.— November  12th.  For  the  Victorian  Railways  ;  flame 
aro  lamps. 
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BasiD|*;stoke, — September  1 7th.  Corporation.  (Section  a) 
Diesel  jrenerators,  balancer  set  and  booster  set ;  {b)  storagfe  batteries  ; 
(<•)  switchboard  and  instruments ;  C'O  cables  and  cable  laying  ; 
00  overhead  travellingr  crane.    See  "  Official  Notices  "  August  22nd. 

Iteljriuiii. — The  municipal  authorities  of  the  little  town 
of  Henri-Chapelle  (province  of  Liogre)  have  just  invited  tenders  for 
the  concession  for  the  supply  of  electrical  energy  for  lighting  and 
power  purposes. 

Bradford. — August  30th.  Machinery  and  timber,  for 
the  Corporation  Tramv^ays  Department,  See  "Official  Notices" 
August  8  th 

Cardiff.  —  September  12th.  Corporation.  (1)  One 
2,000-K\v.  turbo-alternator,  with  surface  condensing  plant  and 
auxiliaries ;  (2)  one  700-kw.  rotary  converter ;  (3)  boiler  house 
plant.  (,a^  Water-tube  boilers,  super-heaters,  stokers,  &c. ;  (b) 
turbine-driven  feed  pump  and  heater  ;  (<■)  fuel  economiser.  See 
"Official  Notices"  August  22nd. 

Costa  Rica. — Limon. — Installation  and  working  of  an 
electric  light  service  in  the  city  and  its  suburbs.  Plant  required  : 
Two  4H-H.P.  Pelton  turbines,  two  400-kw.  generators,  and  six  trans- 
formers. The  date  when  tenders  will  be  adjudicated  upon  will  be 
settled  on  September  18th.  Particulars  and  plans  from  the 
Ingeneiro  Municipal,  at  Limon. 

Dartford. — September  16th.  U.D.C.  (a)  Water-tube 
boiler,  economiser,  fan,  steel  chimney  and  acceasories  ;  (&)  inverted 
Totaries,  transformers,  switchboard  and  cabling.  See  "  Official 
Notices  "  to-day. 

Edinburgh. — September  8th.  Electric  light  and  power 
installation  at  the  new  Town  Hall,  High  Street,  Portobello.  Par- 
ticulars from  Mr.  Newington,  electrical  engineer,  Dewar  Place. 

September  22nd. — Corporation.  Two  mixed-pressure  steam 
turbines  and  direct-current  generating  plants,  each  of  1,500  KW. 
capacity.    See  "  Official  Notices  "  August  22nd. 

E^ypt. — October  31st.  Egyptian  Ministry  of  the  Interior. 
Machinery  and  plant  required  for  the  installation  of  electric  light 
in  the  town  of  Damanhour. 

GermaDy, — September  20th.  The  Prussian  State  Rail- 
way authorities  at  Konigsberg  are  inviting  tenders  for  the  supply 
and  erection  of  several  electrically-operated  high-pressure  pumps. 

Lancashire. —  September  9th.  Tell-tale  clocks,  tele- 
phones, electric  clocks  and  fire  alarms,  for  the  Visitors  for  Whalley 
Asylum.     See  "  Official  Notices  "  August  22nd. 

London, — L.C.C. — September  1st,  Electrical  installation 
(100  lighting  points),  for  the  Royal  Hill  Central  Elementary  School, 
Greenwich,  S.E.     See  "Official  Notices"  August  15th. 

September  23rd. — Main  high-tension  switchgear,  including  the 
reconstruction  of  existing  main  high  -  tension  switchgear,  at 
Greenwich  generating  station.    See  "Official  Notices"  August  22nd. 

Manchester.— September  2nd.  The  Corporation  Tram- 
ways Committee  invites  offers  for  scrap  materials  as  follows  : — 
Copper,  gun-metal  and  brass ;  cast-iron,  wrought-iron  and  steel ; 
steel  girder  rails ;  points  and  crossings  ;  rubber,  wood,  deals,  &c.  ; 
lamp  tops,  spent  dry  cells,  &c.  Forms  from  Mr.  J.  M.  McElroy, 
general  manager,  Piccadilly. 

September  3rd. — Electric  light  fittings  at  the  Municipal  School 
of  Domestic  Economy,  High  Street,  Chorlton-on-Medlock.  Specifi- 
cations, &c.,  obtainable  from  Director  of  Education,  Education 
Offices,  Deansgate.     Deposit  £1  Is. 

Rouniania. — Septem.ber  4th.  The  municipal  authorities 
of  Tecuci  are  inviting  tenders  for  the  establishment  of  a  central 
electric  lighting  station  in  the  town. 

Skewen. — September  1st.  Electric  lighting  installation 
at  the  Free  Library,  for  Coldfranc  Parish  Council :  The  Librarian. 

South  Africa. — September  10th.  Supply  and  delivery 
of  electric  bed  lifts,  New  Hospital,  Port  Elizabeth. 

Spain. — September  11th.  The  municipal  authorities  of 
Castellon  de  la  Plana  are  inviting  tenders  for  the  establishment  of 
a  central  electric  lighting  station  in  the  town,  and  for  the  laying 
of  supply  mains  both  in  Castellon  and  De  Grao. 

"Wakefield. — September  1st.  Water-tube  boiler,  super- 
heater, stoker,  steam  turbo-alternator,  condensing  plant,  h.  and  l.t. 
switchgear,  for  the  Corporation.    See  "Official  Notices"  August  Ist. 

Warrington.— September  0th.     The  B.  of  G.  invites 

tenders  for  electrical  sundries  required  at  the  Workhouse,  or  the 
Cottage  Homes,  from  October  1st,  li»13,  to  March  31st,  1914. 
Forms  from  Arthur  Bottoraley,  clerk,  Bewsey  Chambers, 


West  Ham. — September  4th.  Electrical  fittings  for  six 
or  12  months,  for  the  H.  of  G.  Mr.  Thomas  Smith,  Clerk,  Union 
Road,  Leytonstone,  N.E, 

Wimbledon.— September   1st.      One   1,500-kw.  turbo- 

altemator,  condensing  plant,  auxiliaries,  and  20-ton  crane,  for  the 
Corporation,    See  "  Official  Notices  "  August  8th. 


CLOSED. 
Australia. — Tasmania. — The  P.M.G.'s  department  has 

placed  the  following  contracts  : — Various  telephone  cables,  British 
Insulated  and  Helsby  Cables,  Ltd.,  Melbourne ;  battery  parts  and 
materials,  India- Rubber,  Gutta-Percha  and  Telegraph  Works  Co., 
Ltd.,  Melbourne  ;  jointing  sleeves,  F.  B.  Cook,  Chicago  ;  5  miles 
wire,  twisted  pair,  Theodore  Zwicker  &  Co.,  Melbourne ;  5  miles 
wire  twisted  pair,  and  20  miles  wire  V.I.R,  Armorduct  Manu- 
facturing Co.,  Ltd.,  London ;  5  miles  cable,  two-wire  V.I.R., 
Callender's  Cable  and  Construction  Co.,  Ltd.  ;  490  protectors, 
British  General  Electric  Co.,  Ltd.,  Melbourne  ;  telephone  supplies, 
J.  Bartram  &  Sons  Pty.,  Ltd.,  Melbourne  ;  copper  tapes,  jointing 
sleeves,  G.I.,  bronze  and  steel  wire,  F.  Vanderkelen  &  Co., 
Melbourne ;  copper  binders,  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd.,  Melbourne. 

Queensland. — The  P.M.G.'s  Department  states  that  the  contract 
for  copper  tapes,  announced  in  June  as  given  to  the  Australian 
Metal  Co.,  Ltd.,  has  been  placed  with  Messrs.  Brabant  &  Co., 
Brisbane. 

Canbekea. — The  Department  of  Home  Affairs  has  ordered  the 
electric  protective  apparatus  for  the  overhead  lines  in  connection 
with  the  power  supply  for  Canberra  from  the  Australian  General 
Electric  Co.,  Melbourne. 

Western  Austkalia, — The  Postmaster-General's  Department 
has  placed  orders  for  metal-filament  lamps  with  Messrs.  Dick,  Kerr 
and  Co.,  Ltd.,  Sydney,  and  for  various  telephone  cables  with  the 
Imperial  Electric  and  Engineering  Co.,  Perth. 

A  contract  for  20  mUes  of  tinned  copper  wire,  rubber-insulated, 
at  £3  19s.  per  mile,  has  been  placed  with  Messrs.  W.  T.  Henley's 
Telegraph  Works  Co.,  Ltd  ,  Melbourne. 

The  Public  Works  Department  has  ordered  an  electric  lift  for  the 
Perth  Hospital,  at  £428  16s.,  from  Messrs.  Unbehaun  &  Johnstone. 

Victoria. — The  town  of  Northcote  has  placed  a  contract  for 
underground  electric  cable,  at  £1,015  with  Messrs.  W.  T.  Henley's 
Telegraph  Works  Co.,  Ltd. 

The  Melbourne  Electric  Supply  Co.,  Ltd.,  has  placed  an  order 
with  the  A.E.G.,  of  Berlin,  for  two  5,000-KW.  turbo-generating 
sets. — Tenders  (_Avstvalia). 

New  South  Wales. — Three  82-k.v.a.  motors  for  Newcastle 
workshops,  Walsh  Island,  have  been  ordered  from  the  Australian 
General  Electric  Co. — Australian  MinlTiy  Standard. 

Belgium. — Four  German  concerns  and  one  each  Belgian 
and  French  last  week  submitted  tenders  to  the  Belgian  Post  and 
Telegraph  authorities  in  Brussels  for  the  supply  and  laying  of  a 
quantity  of  telephone  cables  in  the  Namur  district,  the  lowest  offer 
being  that  of  the  A.E.G.-Union  Electric  Co. 

Eccles. — The  Corporation  has  accepted  the  tender  of 
Triumph  Stoker,  Ltd.,  Leeds,  to  equip  four  boilers  with  the 
"  Triumph  "  mechanical  stoker. 

France. — The  results  of  the  adjudication  on  the  tenders 
sent  in  on  July  20th  for  telephone  and  telegraph  material  for  the 
French  Government  were  :  Lots  1  to  4,  wall  apparatus.  Association 
des  Ouvriers  en  Instruments  de  Piecision,  o7'95  fr.  each.  Lot  5  and 
Lots  6  to  10,  1,000  wall  fixtures,  no  adjudication.  Lots  11  to  13, 1,000 
portable  apparatus,  the  same  tenderers,  at  49'95  fr.  each.  Lots  14 
to  18,  2,000  combined  apparatus,  type  1910,  Compagnie  Generale  de 
I'Electricite  :  Lot  16,  9-98  fr. ;  Lot  17,  948  fr. ;  and  Lot  14,  998  fr. 
Lot  19,  3,000  combined  apparatus,  type  1910,  no  adjudication. 
Lots  20  and  21,  2,000  magnetic  coils,  Compagnie  Generale  de 
I'Electricite:  Lot  20,  23'50  fr.  ;  Lot  21,  no  adjudication.  Lots  22 
and  23,  15,000  telephone  receivers — Societe  lad.  des  Telephones, 
Lot  22,  399  fr.  ;  Societe]  Fran9aise  des  Telephones,  Systeme 
Berliner,  Lot  23,  3'96  f  r.  Lots  24  to  26,  6,000  microphone  capsules, 
Compagnie  Generale  d'Electricite  :  Lots  24  and  25  at  148  fr.,  and 
Lot  26,  1-43  fr. 

The  results  of  the  adjudication  on  the  tenders  returnable  on 
July  3 Ist  for  8,000  telephone  panels  for  the  French  State  Railways 
was  in  favour  of  the  firm  of  Wich,  of  Paris,  at  9,400  fr. 

Glasgow.  —  The  Tramways  Committee  recommends 
acceptance  of  the  offers  of  the  Lorain  Steel  Co.  and  Hadfield's 
Steel  Foundry  Co.  for  special  track  work. 

Reig'hley. — The  T.C.  has  accepted  the  tender  of  Messrs. 
E.  Bennis  &  Co.,  Ltd.,  Bolton,  (£130)  for  a  Bennis  stoker  for  the 
electricity  works. 

Liverpool. — Messrs.  Fred  Wilkins  cV:  Brother,  Ltd.,  Liver- 
pool, have  obtained  the  contract  for  the  electric  lighting  of  the 
new  Arts  Building  at  the  Liverpool  University. 

London. — In  connection  with  the  South-Western  Railway 
electrification,  16  Lescole  electric  distance  thermometers  have  been 
ordered  from  the  Lescole  Co.,  Ltd.,  for  superheat  readings  on  the 
boiler  fronts  at  the  new  power  station. 

(dmtinued  on  page  345.) 
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ELECTRICAL    LOCOMOTIVES    OF    THE    LOTSCHBERG    RAILWAY. 


[BY    OUR    BERLIN    CORRESPONDENT.] 


The  recent  opening  of  the  Lotschberg  Railway  marks  an 
important  event  in   international   railway   working,  as  the 
line  affords  a  more  rapid  connection  between  Ttaly  on  the  one 
hand,  and  Western  Europe  on  the  other.     The  new  railway 
appeals  especially  to  electrical  engineers  in  view  of  the  fact 
that    electric    traction 
has    been    adopted  at 
the   outset,   the    loco- 
motives    used     being 
not   only    the    largest 
electrical     locomotives 
so  far  constructed,  but, 
generally    speaking, 
the  most  powerful  loco- 
motives in  the  world. 

It  will  be  remem- 
bered that  experi- 
mental operation  on 
the  Spiez-Frutigen 
section  showed  the 
suitability  of  the 
single-phase  system  for 
the  operation  of  trunk 
railways,  and  electrical 
operation  was  defi- 
nitely introduced  in 
1910  on  this  portion 
of  the  Lotschberg 
Railway,  the  trolley 
line    pressure    being 

15,000  volts,  and  the  periodicity,  15  cycles.  The  Oer- 
likon  Co.  supplied  the  first  locomotive  with  an  output  of 
2,000  H.p.  during  an  hour's  working  at  a  speed  42  km.  per 
hour,  and  this  was  equipped  with  two  motors  each  of 
1,000  H.p.  The  satisfactory  results  obtained  with  this 
locomotive  during  the  last  two  years  induced  the  railway 
company  to  entrust  the  Oerlikon  "Works  with  the  design  of 


speed  of  50  km.  per  hour,  and  have  five  coupled  axles  and  two 
free  axles.  The  pull  on  the  drawbar  at  normal  speed  is 
10,000  kg.jwhichsufficesfor  hauling  a  train  of  .310  tons  over  a 
gradient  of  27  per  cent.,  or  a  train  of  5:^0  tons  over  a  gradient 
of  17  per  cent.,  at  a  speed  of  50  km.  per  hour,  the  pull  at  the 


Locomotive  and  Train,  Lotschberg  Railway 


13  locomotives  equipped  with  motors  of  even  greater  power, 
for  the  through  service  on  the  Thun-Spiez-Brigue  Line  : 
the  electrical  part  of  these  locomotives  was  to  be  supplied 
by  the  Oerlikon  firm  jointly  with  Messrs.  Brown,  Boveri,  and 
the  mechanical  part  by  the  Swiss  Locomotive  Works. 
[_a  These  new  locomotives,  of  which  some  interesting  particulars 
appeared  in  our  issue  of  July  12th,  1IU2,  are  designed  to 
develop  2,500  h.p.  during  1^  hours'  uninterrupted  service,  at  a 


2,500-H.p.  Single-phase  Locomotive  for  the  Lotschberg  Railway. 


wheel  circumference  being  13,500  kg.  The  maximum 
speed  has  been  fixed  at  75  km.  per  hour.  The  locomotives 
are  able  in  starting  to  develop  a  pull  30  per  cent,  above  the 
normal  figure,  that  is,  of  about  18,000  kg. 

As  regards  the  mechanical  part,  the  longitudinal  frame 
carries  the  body  of  the  locomotive,  which  comprises  three 
compartments,  viz.,  the  engine  room  and  the  drivers'  cabins, 

which  are  separated 
from  the  former  by  par- 
tition walls  and  doors. 
In  order  to  ensure  the 
greatest  possible  free- 
dom on  curves,  the 
central  (driving)  axle 
has  been  given  a  aide- 
play  of  25  mm. ;  tLe 
two  inner  coupled  axles 
are  located  rigidly  in 
the  frame,  and  each 
of  the  two  outer  ones, 
having  a  side-play  of 
40  mm.,  is  connected 
with  the  corresponding 
free  axle,  thus  forming 
what  IS  called  a 
Krauss  -  W  i  n  t  e  r  t  h  u  r 
bogie.  In  the  case  of 
the  free  axle  an  even 
greater  side-play  has 
been  provided,  thus 
allowing  curves  of  only 
120  m.  radius  to  be 
negotiated  in  spite  of 
the  considerable  length  of  the  locomotive.  The  central 
axle  has  spiral  springs  and  the  coupled  and  free  axles  plate 
springs. 

The  hand  brake  in  each  driver's  cab  acts  on  the  free  and 
coupled  axles  situated  near  by  and  on  a  brake  block  on  the 
driving  axle.  In  view  of  the  considerable  gradients  on  the 
line,  the  locomotives  have  been  equipped  with  the  Westing- 
house    automatic    brake   and   a   regulating   brake.      From 

P 


340 


THE    ELEGTRIGAL   EEYIEW.      [Voi.73.  No.  i.see,  august  29, 1913. 


the  driver's  platform  are  also  controlled  the  whistle  and 
sanding  device  which,  like  the  collector  bow,  and  part  of 
the  safety  devices,  door  locks  and  ladders,  are  operated  by 
compressed  air. 

All  the  electrical  equipment  has  been  duplicated,  thus 
allowing  the  locomotive  to  be  operated  with  half  of  its 
equipment,  that  is,  with  one  transformer  and  one  motor 
and  accessories.  Provision  has  also  been  made  for  the  two 
halves   of   the   equipment   to   work  either   in   series  or  in 


Statoe  for  1,000-h.p.  Motor  on  Experimental  Locomotive. 


parallel,  the  two  motors  being  fed  from  either  transformer, 
so  that  the  locomotive  will,  for  instance,  develop  its  full 
tractive  effort  with  a  single  transformer  and  controller,  and 
both  motors  arranged  in  series,  and  be  able  permanently  to 
keep  up  its  full  speed  with  one  motor. 

The  current  goes  from  the  15,000-volt  line  through  the 
two  bow  collectors  over  two  choking  coils,  to  the  two 
halves  of  the  electrical  equipment,  viz.,  through  two  high- 
tension  oil  switches  to  the  two  transformers  and  two  earthing 
slip-rings  fixed  on  the  rigid  axles,  to  the  rails. 


§^. 


•■';*•- 


Rotor  of  1,000-h.p.  Motor  on  Experimentaf,  Locomotive. 


The  high-tension  oil  switches  allow  the  whole  of  the 
machinery  to  be  switched  off.  For  the  sake  of  safety  there 
have  been  fitted  on  both  sides  of  the  oil  switches,  earthing 
switches  which  are  closed  while  the  doors  of  the  high-tension 
compartment  are  kept  open. 

The  transformers  are  air-cooled,  the  low-tension  coils 
having  12  tappings  for  controlling  the  speed.  A  special  fan 
fitted  to  each  transformer  ensures  thorough  cooling. 


In  operating  the  controller,  perfectly  smooth  starting  with 
a  practically  constant  pull  is  .obtained,  on  account  of  the 
low  pressure  difference  (45  volts)  between  the  various 
steps,  the  power  factor  being  about  ''.)b  with  all  loads  at 
normal  speed.  These  favourable  starting  conditions  are, 
of  course,  of  the  utmost  importance  to  the  power  station 
supplying  the  line,  especially  during  the  simultaneous  starting 
and  shunting  of  several  trains. 

Fitted  on  the  transformer,  and  combined  with  it,  is  the 
controller,  the  contacts  of  which  are  connected  directly 
with  the  low-tension  windings  of  the  transformer.  All  parts 
of  the  switch  subject  to  wear  are  readily  exchangeable. 
Current  interruption  proper  takes  place  on  a  secondary  drum 
with  magnetic  spark  damping,  whereas  any  alterations  in 
the  connections  of  the  main-switch  drum  occur  under 
no-voltage  conditions.  The  switching  is  effected  mechani- 
cally by  a  small  auxiliary  motor  fed  with  direct  current, 
which,  through  the  intermediary  of  a  wormgear,  actuates  a 
pawl  mechanism.  The  pawls  are  controlled  by  electro- 
magnets energised  from  the  driver's  platforms.  According 
as  one  or  other  of  the  pawls  is  actuated,  the  switch  drum 
will  rotate  in  either  direction,  thus  making  or  undoing  the 
connection. 

These  controller  switches,  as  well  as  the  low-tension  oil 


Oerlikon  Motor  for  2,500-h.p.  Lotschberg  Locomotive. 

switches,  are  designed  for  a  maximum  current  of  3,600 
amperes. 

The  two  motors,  each  designed  to  give  1,250  h.p.  on  the 
rails  during  1^  hours'  uninterrupted  operation,  are  of  the 
Oerlikon  compensated  series  type,  rigidly  fitted  into  resilient 
frames.  They  drive  through  tooth-wheeled  gearing  with  a  ratio 
of  1  :  2*23,  fitted  into  the  motor  housing,  on  to  the  motor  shaft, 
which  is  a  loose  axle  connected  by  the  driving  gear  to  the 
coupled  driving  axle.  The  cranks  of  the  two  main  shafts  of  the 
motors  are  connected  by  a  triangular  rigging  to  the  cranks 
of  the  driving  axles.  This  arrangement  avoids  practically 
any  non-resilient  part,  the  spring  action  in  the  triangular 
rigging  with  the  central  driving  axle  being  accommodated 
by  a  vertical  rubbing  plate. 

The  motors  are  of  the  16-pole  open  type,  the  air  being 
allowed  free  access  everywhere.  They  are  fed  at  a  maximum 
pressure  of  about  430  volts,  and  are  designed  to  absorb 
about  3,000  amperes,  at  their  maximum  output.  A  ceiling 
fan  fitted  above  the  motors  ventilates  the  whole  of 
the  motor  compartment.  This  motor  system  which  has  also 
been  used  in  connection  with  the  2,000-H.r.  experimental 
locomotives  previously  referred   to,  shows  most  favourable 


Vol.73.    No.  1,866,  August  29,  1913.]  THE     ELECTRICAL     REVIE^V 


841 


startinpj  conditions,  thus  <^veat\y  facilitatinf^  the  shuntinfj  of 
the  locomotives.  In  startin<(  at  lull  power,  the  locomotive 
only  requires  about  a  third  of  the  normal  overhead  line 
current.  Another  advantage  of  this  sjstom  is  its  prac- 
tical independence  of  the  number  of  cycles  and  of  any 
speed  limitation  by  synchronous  number  of  turns.  The 
normal  speed  of  the  locomotive  is  reached  with  four  times 
the  synchronous  number  of  turns  of  the  motors.  The 
power  and  speed  of  the  motor  are  also  independent  within 
wide  limits  of  the  overhead  line  voltage,  any  considerable 
drop  in  the  line  voltage  being  compensated  by  suitable 
transformer  winding,  while  the  motor  with  only  one-third 
of  its  normal  voltage,  is  able  permanently  to  develop  its 
full  power.  1'his  provides  for  great  overload  capacity  of 
the  motors  at  normal  pressure. 

Fitted  direct  on  to  each  motor  and  electrically  connected 
with  it,  is  the  controller  for  reversing  the  direction  of 
travelling.  This  alters  the  current  direction  in  the  exciter 
coil,  and  is  controlled  through  electro-magnets  from  tlie 
driver's  cabin.  In  case  of  emergency  these  controllers, 
as  well  as  all  the  remaining  apparatus,  can  be  operated  by 
hand. 

Current  for  the  auxiliary  motors  and  for  heating,  can  be 
derived  from  either  transformer  by  means  of  switch  fuses, 
the  heating  current  being  switched  in  from  the  drivers' 
platforms. 

A  converter  set  supplies  continuous  current  to  the  remote 
control  and   the   lighting,    in  parallel   with   four   ordinary 
train   lighting  batteries,  and    is   also  controlled  from   the 
driver's  cabin.     All 
the  requisite  switches 
and  instruments  are 
installed   in    the 
drivers'  cabins. 

The  two  high- 
tension  compart- 
ments in  the  motor 
room  of  the  loco- 
motive are  closed  by 
lattice  -  work  doors, 
which  are  so  locked 
that  the  high-tension 
circuit  in  front  of  and 
behind  the  high- 
tension  oil  switch 
has  to  be  earthed 
before  opening  them. 
The  key  used  in  un- 
doing this  lock  is 
arranged  on  a  tap 
connected  to  the 
bow  air  conduit 
and  cannot  be  re- 
moved unless  the  tap 
is    opened,   thus 


Entbaxce  to  Tunnel,  Blausee-Mitholz  Station. 


2,000-H.p.  Experimental  Single-Phase  Locomotive,  Lotschberg  Railway. 


Motor-Operated  Controller,  2,o00-h.p.  Lotschberg  Locomotive. 


causing  any  air  in  the 
bow  conduit  to  be  'lis- 
charged.    This  key 
cannot  be  withdrawn 
from  the  lock  before 
closing  all  the  doors, 
thus  preventing  the 
high  -  tension    com- 
partment from  being 
opened     while 
"alive."      Means 
have  also  been  pro- 
vided   for    the    oil 
switches  to  be  ope- 
rated by  hand  only 
while  under  no-^olt- 
age.       In  order   to 
keep    the     operator 
informed   of   the 
actual  position  of  the 
apparatus  in  the  case 
of   hand    operation, 
signal    lamps    have 
been    provided    for 
the    controller    and 
direction   of  travel- 
ling.     The  folding 
ladders  for  climbing  to 
the  roof  are  mechani- 
cally   connected    with 
alarm  whistles,  which 
are  actuated    in    the 
event    of    there  being 
any  compressed  air  left 
in  the  bow  air  conduit 
on  lowering  a  ladder. 

The  following  is  a 
summary  of  the  prin- 
cipal data  : — 

General  data:  Single- 
phase  alternating- 
current  system.  15,000 
volts  and  15  cycles  per 
second. 

Gauge,  1.435  mm. ; 
maximum  gradient,  27 
per  mille. 

The  principal  data 
cf  the  locomotives 
themselves  are  as 
follows  :     Maximum 
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length  between  buffers,  10,000  mm.  ;  total  wheelbase, 
11,8-40  mm.;  rigid  vrlieelbase,  4,500  mm.;  diameter  of 
driving  wheels,  1,350  mm. ;  diameter  of  free  wheels, 
850  mm. ;  maximum  axle  weight,  KVG  tons ;  friction 
weight,  78-2  tons  ;  total  weight,  104  tons ;  output  during 
1-5  hours,  2,500  h.p.  ;  pull  on  wheel  during  1-5  hours, 
13,500  kg.  ;  speed  for  1*5  hours,  50  km.  per  hour. 


AN    ENGLISH-BUILT    ELECTRIC    TRUCK. 


The  fact  that  electrically-propelled  vehicles  are  coming  to 
the  front  in  Great  Britain,  is  shown  by  the  recent  construc- 
tion of  electric  trucks  by  the  India-Rubber,  Gutta-Percha 
and  Telegraph  Works  Co.,  Ltd.,  in  regard  to  which  some 
details  may  be  of  interest.  The  truck  frame  is  built  up  of 
channel  and  angle  steel  riveted  together  with  cross  members 


aluminium  cover  can  be  removed  in  order  to  give  access  to 
the  commutator  and  brush   gear.      The   connections  from 
controller  to  motor  are  made  by  four  sliding  spring  contacts 
mounted  on  one  base ; 
these  are  so  arranged 
that  if  they  have  to  be 
removed   at   any  time 
they  can   only   be  re- 
placed in  their  correct 
positions. 

The  motor  is  bolted 
directly  to  the  gear- 
box of  the  back  axle 
and  supported  on  a 
hinged  bracket  fixed 
to  the  rear  cross 
member.  The  springs 
connecting  the  rear 
axle  to  the  frame  are 


General  View  op  Silveetown  Battery  Truck 

and  stays  arranged  so  as  to  give  ample  strength  for  the  load 

to   be   carried,  and  to  withstand  the  road  shocks  without 

undue  weight.     The  two  side  members  running  continuously 

from  end  to  end  are  bent  so  as  to  form  a  pocket  to  take  the 

battery,  and  the  spring  shackle  brackets  are  fixed  to  a  point 

at  the  bottom   of  the 

battery  box  so   as   to 

take  the  weight  of  this 

part  without  straining 

the  frame.     The  latter 

has  an  extension  at  the 

front  end  to  take  the 

driver's  platform,  and 

steel   angle  ends  with 

easily   detachable   side 

rails  running  from  one 

end    to   the    other   in 

order    to    secure    the 

load. 

The  floor  boards 
which  are  let  into  a 
rectangular  channel 
frame  are  divided  into 
three  parts  to  allow 
of  convenient  removal. 
The  central  part 
covers  the  battery,  the 
end  pieces  covering 
the  motor  and  back 
axle    and     the    brake 


Controller  for  Battery  Truck. 

shackled  at  both  ends  and  mounted 

on  free  spring  saddles,  so  that  the 

motor  acts  as  a  combined  torque  and 

radius  rod.    The  drive  is  taken  from 

the  motor  by  a  bevel  pinion  on  the  end 

of  the  armature  shaft  gearing  into  a 

crown  bevel  wheel  mounted  on  the  outside  of  the  balance 

gear-box,  and  thence   by  a    spur  wheel   reduction  to  the 

driving  shafts,  which  do  not  have  to  carry  any  weight,  but 

simply  transmit  the  drive  to  the  road  wheels.     The  rear 

axle  casing  is  built  up  with  a  centre  steel  gear-box,  having 


Silvertown  Truck  Arrangement  from  Above. 


adjustments  and  front  axle  respectively.  The  motor  is  of 
the  four-pole  series-wound  type  with  the  armature  run  on 
ball  bearings.  The  normal  rating  of  the  motor  is  l(i  amperes, 
40  volts,  at  1,430  r.p.m.  ;  it  will,  however,  take  a  300  per 
cent,  overload  for  short  periods  without  injury.  The  motor 
is  dust  and  waterproof,  but  by  removing  one  nut  a  large 


weldless  steel  tubes  extending  through  either  end  carrying 
the  spring  saddle,  the  brake  gear  brackets  and  the  road 
wheels.     The  latter  are  steel  castings,  the  rear  wheel  being 

road 
brake  shoes  are  com- 
pensated,  the  brake  being   applied  from   a  compensating 


cast  complete  with  the  brake  drum.     The  gearing  and 
wheels  run  on  ball  bearings.     The 
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bar  by  a  rod  running  through  the  centre  of  the  truck. 
The  whole  of  the  back  axle,  motor  and  gearing  forms  a 
complete  self-contained  unit  and  leather  and  felt  washers 
are  used  to  prevent  dust  from  entering  the  gear  or  grease 
exuding  from  it.  The  steering  pivot  is  a  hardened-steel  pin 
working  in  hardened-steel  bushes,  and  the  weight  is  taken 
on  large  ball  thrust  washers.  The  steering  is  operated  by  a 
steering  wheel  on  the  driver's  right,  and  the  steering  gear 
is  irreversible,  being  of  the  worm  and  worm-wheel  type.  One 
handle  operates  the  controller  and  mechanical  brake,  and  is 
80  arranged  that  the  brake  cannot  be  put  on  unless  the 
controller  is  in  the  off  position.  Another  handle  operates 
the  switch  having  forward,  electric  brake  and  reverse 
positions.  This  switch  is  interconnected  with  the  con- 
troller so  as  to  allow  the  electric  emergency  brake  to  be 
applied  irrespective  of  the  position  of  the  controller,  but 
movement  cannot  be  made  from  the  forward  to  reverte 
positions,  or  vicp.  versa,  unless  the  controller  is  in  the  off 
position. 

The  controller  drum  is  built  up  of  gun-metal  segments, 
the  controller  brushes  having  renewable  contact  fcurfaces. 
The  brush  holder  is  designed  so  that  the  current  passes  to 
the  cable  thimbles  through  flexible  copper  braid,  and  the 
controller  cannot  be  moved  from  one  position  to  another 
without  the  current  first  being  broketi  on  a  carbon  switch. 
This  prevents  sparking  on  the  controller  segments  and 
brushes,  and  overheating-  troubles  arising  therefrom. 

In  order  to  prevent  any  unauthorised  person  from  hand- 
ling the  truck  when  the  driver  is  away,  a  screw  plug  is 
provided  which,  when  removed  from  the  car,  locks  the  re- 
versing switch  in  the  electric  brake  position,  in  which  posi- 
tion the  main  switch  is  held  open.  This  same  plug  has  to 
be  inserted  in  another  position  in  the  car  before  any  charg- 
ing can  be  done.  The  truck  illustrated  has  an  overall 
length  of  about  7  ft.,  and  a  width  of  about  3  ft.  10  in.  The 
clear  platform  space  for  goods  is  5  ft.  8  in.  x  3  ft.  9  in. 
The  wheelbase  is  4  ft.  and  the  track  3  ft.  4^  in.  The  truck 
was  designed  to  take  a  10-cwt.  load,  and  weighs  complete 
with  the  battery,  but  without  load,  145  cwt.  The  truck  has 
been  tested  with  14-cwt.  loads  up  gradients  of  1  in  5,  which 
it  negotiated  quite  satisfactorily.  "VVe  understand  that  a 
truck  of  this  design  has  been  constructed  for  the  require- 
ments of  the  General  Post  Office,  and  the  type  is  adaptable 
to  special  designs  for  individual  requirements,  and  for 
different  carrying  capacities.  The  trucks  can  also  be  adapted 
to  run  on  rails. 


WIRELESS    TRAIN    CONTROL. 


The  Prentice  Automatic  System. 

The  majority  of  the  systems  hitherto  proposed  for  auto- 
matically controlling  railway  traffic  have  necessitated  the 
employment  of  ramps  and  track  contacts  on  the  line, 
together  with  such  mechanical  contrivances  as  tripping 
levers  on  the  locomotive  or  the  carriages.  Others  have 
depended  either  partially  or  entirely  on  magnetic  action,  and 
have  been  electrically  worked  either  directly  or  by  induction. 
In  most  methods  of  inductive  signalling  hitherto  proposed, 
a  momentary  warning  is  given  to  the  signalman 
in  bis  box  as  the  train  passes.  Automatic  induc- 
tive signalling  systems  have  been  devised  which 
have  answered  more  or  less  well  in  practice,  but 
in  almost  every  instance  it  has  been  found  necessary  to  make 
use  of  heavy  currents  in  the  transmitting  circuit  which  have 
had  a  disturbing  influence  on  neighbouring  telegraph  and 
telephone  systems,  thus  rendering  it  impossible  to  employ 
them  under  modern  conditions  where  a  large  amount  of 
traffic  has  to  be  dealt  with. 

An  arrangement  has  been  come  to  with  the  l^ondon  and 
South-Western  Railway  whereby  the  Prentice  automatic 
system  of  wireless  train  control  is  being  exhaustively  tested 
on  the  branch  line  to  Hampton  Court.  This  is  not  the  first 
test  which  the  new  method  has  undergone,  as  it  has  already 
been  installed  on  a  portion  of  the  permanent  way  of  the 
Canadian  Pacific  Railway,  where  it  has  been  found  to  work 
satisfactorily. 


The  chief  requirements  of  an  automatic  signalling-  i 

are  that  it  f*honld  give  the  required  indication  [/^-.l.  -.y, 
or  if  a  "  normal  clear  "  indication  is  allowed  there  must  be 
adequate  safeguards  ensuring  a  danger  intimation  in  the 
event  of  any  failure  occurring,  or  adverse  influ«  nf;e  '  '  it 
work.  The  apparatus  on  the  track  njost  not  be  a  fit  ...  j 
any  climatic  or  atmospheric  conditions  which  may  obtain  ; 
the  apparatus  on  the  engine  mast  give  a  continuous  indica- 
tion as  long  as  the  section  ahead  is  blocked,  and  the  system 
must  provide  for  a  direct  intimation  as  soon  as  '* line  clear" 
conditions  are  restored,  whether  a  train  has  reached  the 
end  of  the  obstructed  section  or  is  still  running 
under  control  at  normal  or  reduced  speed.  The 
apparatus  must  also  allow  the  driver  reasonable  freedom 
as  regards  controlling  his  train,  and  although  fixed 
signals  may  continue  to  be  employed,  the  system  mu-t 
satisfy  the  conditions  which  would  exist  were  they  dispensed 
with.  The  apparatus,  both  transmitting  and  receivii^g, 
must  be  devoid  of  complication  and  reliable,  and  it  \% 
claimed  that  the  Prentice  system  fulfils  all  these  require- 
ments. 

Briefly,  it  is  a  method  of  communicating  between  the 
permanent  way  and  the  engine  cab,  which  is  carried  out  by 
means  of  apparatus  similar  to  that  used  in  ordinary  wirel  sa 
telegraphy.  There  is  no  direct  electrical  connection  betw(m 
the  locomotive  and  the  rails,  and  the  connections  are  SP(  !i, 
that  as  long  as  the  line  is  free  from  other  traffic,  the 
high-tension  current  is  maintained,  and  a  "  line  ck ar " 
indication  given  to  the  driver  ;  should  a  section  ahead, 
however,  be  occupied,  by  means  of  a  track  current  the 
oscillating  current  is  br(»ken,  and  not  only  are  audible  and 
visible  signals  given  to  the  driver  by  means  of  a  red  light 
and  a  buzzer  in  the  cab,  but  the  brakes  are  applied. 

The  system  includes  an  ordinary  track  circuit  arrange- 
ment, whereby  the  presence  of  a  train  or  engine  in  a  section 
short-circuits  a  relay  ;  a  high-frequency  plant,  the  current 
from  which  is  controlled  by  the  track  circuit  relay,  and  a 
wave  wire  of  silicon-bronze  strung  on  insulators  and  pro- 
tected by  troughing  of  creosoted  wood,  placed  in  the  centre 
of  the  track,  for  the  high-frequency  current.  An  arrange- 
ment of  antenna%  consisting  of  a  frame  on  which  a  number 
of  wires  are  strung,  and  termed  a  "harp,"  is  fixed  bfueath 
the  engine,  and  it  is  by  means  of  this  that  the  radiant 
energy  from  the  wave  wire  is  received  on  the  engine. 

There  is  also  a  coherer  and  a  decohering  device  and  relay 
in  synchronism  therewith,  and  a  "  time  "  relay  to  cover  the 
time  for  decoherence,  whereby  a  continuous  holding  action  is 
realised  as  long  as  radiant  energy  passes  from  the  wave 
wire.  There  is  also  a  master  relay  and  devices  whereby  the 
release  of  the  master  relay  by  the  cessation  of  the  high- 
frequency  current,  causes  the  exhibition  of  the  danger  signal 
on  the  engine,  the  application  of  the  brakes,  and  the  sounding 
of  the  audible  alarm. 

The  track  circuit  is  supplied  from  any  suitable  source  of 
supply  through  the  transformer.  In  the  experiments 
witnessed  by  the  representative  of  the  Electrical  Rlviev, 
110 -volt  GO -cycle  alternating  current  was  used.  The 
secondary  is  connected  to  the  running  rails  which  are 
devided  into  sections  of  convenient  length  by  insulated 
joints.  The  track  circuit  of  one  section  passes  through  the 
relay  of  the  section  behind,  so  that  the  presence  of  a  train  or 
vehicle  causes  short  circuiting  and  releases  the  relay  for  the 
section  in  which  the  alarm  is  to  lie  given.  The  primary  of 
the  high-frequency  plant  is  controlled  by  the  relay,  and  the 
apparatus  consists  of  transformer,  spark-gap,  condens.r  and 
helix.  From  the  description  it  will  be  seen  that  the  wave 
wire  continues  to  receive  high-frequency  current  unless  the 
de-energising  of  the  governing  track  circuit  relay,  by  short 
circuiting,  puts  the  plant  out  of  action. 

On  the  engine  the  radiant  energy  from  the  wave  wire  is 
collected  by  the  harp  and  passes  to  the  coherer,  which  is 
continuously  rocked  by  means  of  a  solenoid  and  a  co-opera- 
ting latch  device,  the  oscillations  being  at  the  rate  of  80  per 
minute.  The  relay  which  works  in  synchronism  with  the 
coherer  is  closed  when  the  waves  break  down  the  resistance 
of  the  coherer,  and  opened  when  they  cease  to  act.  This 
causes  the  master  relay  to  act  which  controls  the  solenoids 
operating  the  whistle  and  brake  and  the  lighting  of  the 
danger  lamp  in  the  cab  of  the  locomotive.  The  holding 
relay  is  provided  with  a  push   button  whereby  the  driver 
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can  release  the  brakes  to  control  the  running  of  the 
train  at  discretion  through  the  remainder  of  the  section,  but 
he  calinot  shut  off  the  red  light  or  stop  the  blowing  of  the 
whistle  or  the  sounding  of  the  buzzer.  AVhen  the  section  ahead 
becomes  clear  the  corresponding  track  circuit  relay  is  again 
actuated,  re-establishing  the  high-frequency  circuit  and 
restoring  the  indicator,  brake  and  whistle  to  the  normal 
"line  clear"  conditions.  It  is  claimed,  and  certainly  the 
experiments  witnessed  by  our  representative  bear  out  the  con- 
tention, that  the  installation  meets  all  requirements  as 
regards  safeguards  against  the  non-observance  of  signals 
iHider  any  conceivable  conditions. 


REVIEWS. 


Wiring  Diagrams  of  Electrical  Apparalits  and  Installations. 
London  :  Hill  Publishing  Co.     Price  8s.  4d.  net. 

This  volume  contains  a  fairly  complete  collection  of  con- 
nection diagrams  illustrative  of  practically  all  branches  of 
electrical  engineering,  with  the  exceptions  of  telegraphy, 
telephony  and  armature  windings. 

Some  of  the  diagrams  are  of  the  most  elementary  character, 
whilst  others  are  representative  of  the  latest  modern  practice. 
Many  of  the  diagrams  are  not  at  all  new,  but  these  have  been 
apparently  included  for  the  benefit  of  the  switchboard  atten- 
dant and  the  like.  As  the  authors  state,  the  reader  will 
obtain  information  from  the  book  in  proportion  to  his 
previous  training  and  experience. 

The  scope  of  the  volume  is  really  remarkable,  extending 
as  it  does  from  quite  simple  generator  diagrams,  burglar 
alarms,  &c.,  to  the  really  complex  multiple-unit  traction 
diagrams. 

Tbe  book  is  well  printed,  the  figures  (439  in  all)  being 
very  clear  and  to  a  good  scale.  The  text  is  reduced  to  an 
absolute  minimum,  being,  in  fact,  practically  only  a  title, 
the  idea  being  to  make  the  diagrams  self-explanatory. 

After  several  laborious  hours  spent  in  checking  the  more 
extensive  diagrams,  we  are  able  to  say  the  book  is  accurate 
— a  most  important  condition,  of  course,  for  a  work  of  this 
character.  The  volume  should  fulfil  a  useful  purpose. — 
H.  G.  S. 


Wireless   Telegraphy.     By  C.  L.  Fortescub.     Cambridge 
University  Press.     Price  Is.  net. 

The  author's  aim  has  been  to  inform  the  reader  (possessed 
of  a  general  scientific  knowledge)  of  the  accomplishments  of 
"  wireless,"  and  the  means  by  which  they  are  obtained.  The 
first  four  chapters  of  the  work  are  devoted  to  an  explanation 
of  the  electrical  terms  and  apparatus  involved  :  hydraulic 
and  mechanical  analogies  are  used  freely  and  with  unusual 
clearness  and  accuracy.  The  author's  excellent  sketches  and 
clear  phraseology  should  make  clear,  even  to  lay  readers,  the 
general  nature  of  electromagnetic  induction  and  electrostatic 
capacity  and  oscillations.  The  treatment  of  the  latter  is 
particularly  clear,  and  the  reader  is  neatly  led  up  to  an 
appreciation  of  resonance,  tuning  and  interference.  Chapter 
III — dealing  with  electromagnetic  waves — includes  a  number 
of  striking  analogies,  among  which  is  one  giving  a  rather 
more  accurate  conception  of  electromagnetic  radiation  than 
does  the  time-honoured  pond-ripple  analogy.  Wave-length 
and  methods  of  varying  it  are  discussed,  and  in  Chapter  IV 
the  phenomena  of  absorption,  as  affected  by  light  and  dark- 
ness and  atmospheric  conditions,  &c.,  are  dealt  with  as 
lucidly  as  is  possible  in  the  present  state  of  knowledge.  The 
author  favours  the  hypothesis  that  waves  are  reflected  and 
refracted  on  passing  from  one  layer  of  the  atmosphere  to 
another  more  or  less  completely  ionised.  In  connection  with 
the  avoidance  of  trouble  due  to  atmospherics,  the  author 
refers  to  the  Marconi  differential  arrangement  of  two 
rectifying  detectors. 

Chapter  V  deals  with  transmitting  circuits,  and  the  reader 
is  led  rapidly  from  a  consid*^ration  of  the  original  plain 
aerial  to  the  more  efficient  coupled  aerial  working  with  a 
rotary  spark-gap.  The  principle  and  advantages  of  the 
quenched  spark  are  explained,  and  an  excellent  resume  of  the 


Poulsen   and  high-frequency   alternator  systems   is  given, 
though,  of  course,'  in  general  terms. 

Chapter  VI  is  devoted  to  receiving  instruments,  chief 
among  which  are  naturally  various  forms  of  detectors.  No 
attention  is  paid  to  the  actual  apparatus  used  for  tuning  nor, 
indeed,  is  the  actual  form  of  any  apparatus  illustrated  and 
described  in  detail.  A  number  of  line  drawings  are  included 
in  the  illustrations,  and  though  these  are  only  diagrammatic, 
it  is  a  pity  that  several  of  them  about  this  point  should  be 
carelessly  drawn.  Their  very  simplicity  renders  the  crudity 
of  their  execution  less  excusable. 

Chapter  VII  and  the  remainder  of  the  book  is  devoted  to 
a  general  survey  of  the  uses  to  which  wireless  telegraphy  is 
now  applied.  Wisely  enough,  the  author  has  not  indulged 
in  prophecies,  but  it  is  stated  that  the  Marconi  Imperial 
stations  will  be  erected.  The  uses  of  wireless  on  board 
ship  lend  themselves  to  very  interesting  treatment.  It  is 
estimated  that  nearly  5,000  lives  have  already  been  saved 
by  this  agency.  The  operator  of  the  Republic  hardly 
achieved  "  notoriety  "  by  his  exploit.  A  point  which  may 
not  have  occurred  to  readers  is  that  the  repair  ships  of  sub- 
marine cable  companies  are  now  instructed  as  to  their  move- 
ments by  wireless — a  state  of  affairs  very  analogous  to  the 
installation  of  electric  lighting  in  gas  works. 

It  will  be  remembered  that  the  1912  conference  suggested 
that  the  operator  or  other  competent  person  should  listen 
(for  distress  signals,  &c.)  for  the  first  10  minutes  in  every 
hour — consider  the  effect  of  this  on  even  a  five-day  voyage, 
assuming  the  duty  to  devolve  entirely  upon  the  operator. 
A  reliable  call-device  is  badly  needed. 

In  the  later  chapters  of  the  book,  the  Marconi  and 
Telefunken  ship  stations  are  well  described.  Chapter  VIII 
on  Land  Stations  is  little  more  than  a  readable  list  of  the 
chief  land  stations  of  the  world.  In  the  following  chapter 
the  author  compares  the  relative  merits  and  prospects  of 
cable  and  wireless  telegraphy.  The  services  rendered  by 
wireless  in  the  development  of  South  America  deserve  the 
mention  which  they  receive. 

We  agree  with  the  author's  views  as  to  the  great  risk  of 
using  wireless  for  naval  communications  during  macffiuvres 
or  in  time  of  war.  This  danger  was  actually  illustrated  during 
the  Russo-Japanese  conflict.  The  chapter  on  wireless  for  air 
craft  is  interesting  and  satisfactory.  The  same  can  be  said 
for  the  chapter  on  wireless  telephony,  and  we  are  inclined  to 
share  the  author's  pessimism  concerning  the  probability  of  any 
startling  advances  in  this  field  in  the  near  future.  The 
volume,  which  is  well  worth  the  price  asked,  concludes  with 
an  historical  survey  and  an  excellent  abridged  bibliography 
and  index. 


Priifwigen  in  Elektrischen  Zentralen.  By  Dr.  E.  W. 
Lehmann-Richter.  Part  I.  Second  Edition.  Bruns- 
wick :  Fried.  Vieweg  &  Sohn.     Price  20  M. 

This  comprehensive  volume  should  prove  of  value  as  a 
reference  book  to  central-station  engineers  and  others 
interested  in  the  control  and  maintenance  of  electrical  plant 
of  every  description.  The  writer  is  a  well-known  consulting 
engineer,  who  has  had  ample  opportunity  to  collect  data  as 
to  the  performance  and  test  results  to  be  expected  from 
modern  steam  and  electric  machinery,  and  the  book  embodies 
the  results  of  this  experience,  together  with  numerous  fully- 
worked  and  tabulated  test  figures  obtained  in  actual  practice. 
By  the  plentiful  use  of  worked  examples  in  this  way  even 
non-technical  readers,  or  at  least  those  unacquainted  with 
the  minutioi  of  electrical  design,  are  enabled  to  follow  the 
whole  *^est  fairly  readily,  although,  no  doubt,  in  some  cases 
a  little  more  detail  as  to  the  method  of  actually  making  the 
test  would  be  an  advantage. 

Practically  the  whole  plant  of  an  electric  supply  station  is 
covered,  including  boilers,  steam  piping,  steam  engines,  gas 
and  oil  engines,  gas  producers,  mechanical  and  electrical 
power  transmission,  pumps,  continuous  and  alternating- 
current  generators  and  motors,  transformers,  accumulators, 
distributing  networks,  arc  lighting  installations  and  elec- 
tricity meters. 

Besides  these  there  are  useful  chapters  on  the  economical 
use  of  exhaust  steam  for  heating  and  other  industrial 
purposes,  on  the  use  of  electricity  in  agriculture,  on  photo- 
metric measurements  and  on  electricity  supply  for  special 
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purposes  such  as  X-ray  work,  ozone  preparations  and  the 
manufacture  of  bleaching  powder. 

The  treatment  j^iven  to  the  various  parts  of  the  subject 
is  a  little  unequal,  and  it  is  doubtful  whether  the  rather 
detailed  theoretical  information  given  about  some  of  the 
apparatus  is  necessary  in  a  book  like  this,  which  docs  not 
profess  to  take  the  place  of  text-books  on  design.  On  the 
other  hand,  some  particulars  as  to  the  testing  of  steam  tur- 
bine plant  should  have  been  included. 

On  the  whole,  however,  the  book  is  clear  and  to  the 
point,  and  the  good  illustrations  and  tlie  complete  index  add 
to  its  value  for  reference  purposes. 


Fire  Frotertion  in  Buildings.     By  H.   G.    Holt.     1913. 
London  :  Crosby  Tiockwood  <fe  Son.     Price  8s.  Gd.  net. 

A  number  of  buildings  for  the  use  of  electrical  manu- 
facturers have  in  the  past  been  designed  by  the  engineers  of 
the  firms  concerned  without  any  assistance  from  qualified 
architects,  and  for  this  purpose  the  whole  of  the  work  under 
review  is  of  interest.  It  is  very  doubtful,  however,  whether 
this  practice  is  advisable,  as  there  are  "  tricks  in  every  tiade," 
and  certainly  the  building  industry  forms  no  exception  to 
this  rule.  Provided  an  architect  is  employed,  he  will  probably 
be  conversant  with  the  latest  practice  in  fire-resisting  con- 
struction, hence,  excepting  for  certain  sections  of  the  book 
dealing  with  internal  fittings  and  the  provision  of  an 
adecjuate  water  supply,  we  do  not  think  our  readers  will  find 
much  of  practical  interest.  Of  these  sections  the  con- 
sideration  of  internal  openings  and  fire-resisting  doors  offers 
much  information  which  might  often  be  useful,  but  the 
main  interest  to  electrical  engineers  centres  round  the 
descriptions  of  fire-resisting  office  furniture  and  strong-room 
fittings.  The  section  on  fire  alarms  should,  however,  be  of 
value  to  those  specialising  in  electric  fittings  and  equipment 
of  this  nature. 

Although  actual  works  fittings,  such  as  stores  equipment, 
&c.,  are  not  dealt  with,  a  great  deal  of  useful  information 
is  given  in  connection  with  the  fire-resisting  value  of  various 
materials  and  constructions  which  will  enable  the  designer 
to  obtain  the  maximum  of  safety  from  fire  risks. 


CONTRACTS    CLOSED. 


(^Continued  from  page  :>.'>8.) 

Mexborough, — The  Council  has  accepted  the  tender  of 
the  Dalton  Main  Collieries,  Ltd.,  for  the  supply  of  1,000  tons  of 
coal  for  the  electricity  work?,  at  12s.  Hd.  per  ton.  The  tender  of 
Messrs.  Herbert  Morris,  Ltd.,  of  Loug^hborough,  for  the  supply  of  a 
travelling  crane,  at  a  cost  of  £  1 72,  has  also  been  accepted. 

Peterborougb. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Crompton  &  Co.,  of  Chelmsford,  at  £576,  for  a  new  switch- 
board. 

Stockton-on-Tees. — The  Corporation  has  accepted  the 
tender  of  Triumph  Stoker,  Ltd.,  Leeds,  for  a  "  Triumph  "  mechanical 
stoker  for  one  boiler. 


FORTHCGMINQ    EVENTS. 


Association  of   EnjJineers-in-Charge.  —  Wednesday,  September  3rd.     At 

7.80  p.m.    At  St.  Bride's  Institute.    Annual  meeting. 


Municipal  Tramways  Association. 

Conference  at  Sheffield. 


-September  24tb,  25th  and  a6tb.   Annual 


NOTES. 


South  Magnetic  Pole.— Observations  made  by  the  staff  of 
Dr.  Mawson's  Australasian  Antarctic  Expedition  last  year,  published 
by  Katvrc  last  week,  indicate  that  the  south  magrnetic  polar  area 
lies  in  the  neighbourhood  of  latitude  71-72^  S,  and  longitude  152"  E. 
The  dip  at  points  reached  to  the  N.W.  and  S.E.  of  this  area  was 
about  89r. 

Appointment  Vacant.— Shift  engineer  for  the  Stockton- 
on-Tees  B.C.  (32s.  to  408,).    See  our  advertisement  pages  to-day. 


American  Railway  Electrification. —In  referring  to 

the  forthcoi/iing  electrification  of  the  Canadian  Pacific  mountain 
sections,  the  Cannil'ian  Kfujirippr  givew  the  foUowinsr  statement  of 
electric  railway  work  proposed  and  accomplished  in  the  Statea. 
The  Pennnylvania  Ilailway  is  contemplating  electrifying  ita  line 
between  Pittsburg  and  New  York,  a  distance  of  over  400  miles, 
which  will  be  at  least  double-track,  and  which  will  coet  approxi- 
mately §10,000  per  single-track  mile. 

In  the  Western  States  the  Great  Northern  Railway,  and  the 
Chicago,  Milwaukee  and  Puget  Sound  Railway  have  planned  the 
electrification  of  .o.'.O  and  140  miles  respectively,  contract*  having 
already  been  let  for  road-bed,  power,  s.c.  This  revolutionary  step 
is  occasioned  by  the  poor  coal  and  water  conditions  with  which 
steam  locomotives  have  to  contend  in  North  Dakota.  Montana  and 
Idaho,  and  with  hydro-electric  power  in  abundance. 

The  Denver,  Rio  Grande  and  Western  Railway  is  electrifying  one 
of  its  mountain  divisions,  111  miles  in  length.  Some  7:i  m ilea  of 
mountain  electrification  for  heavy  coal  haulage  is  a  very  interesting 
application  of  electricity  in  railroading  which  the  Norfolk  and 
Western  Railway  is  planning  in  West  Virginia.  The  new  snburbjui 
electrified  section  of  the  Pennsylvania,  extending  from  Philadelphia 
to  Paoli,  will  comprise  70  miles  of  single  track. 

Electrifications  which  have  already  oeen  made  in  the  irnited 
States  by  steam  railroads  are  as  follows  in  miles  of  single  track  : — 

Baltimore  and  Ohio...         ...         ...         7'4 

The  original  electrification  of  the  steam  lailroad. 
The  pioneer  user  of  heavy  electric  locomotives. 
New  York,  New  Haven  and  Hartford      ...         ...         •••         .. .504*8 

Including  22  miles  on  the  Hoosac  tunnel  route  of 
the  Boston  and  Maine,  the  lines  from  New  Y'ork  to 
Stamford,  and  Providence  to  Warren  CSSo  miles  and 
109;}  miles)  ;  the  Harlem  River  Branch,  1411  miles; 
the  line  from  Stamford  to  New  Haven,  now  nearing 
completion,  210  miles,  besides  more  than  .50  miles  of 
short  lines,  including  a  very  complete  system  about 
Hartford. 

New  York  Central ...37r6 

Two   hundred   and  thirty-four  miles  out  of  New 
York  City,  19  miles  on  the  Michigan  Central  (Detroit 
River  tunnel),  and  118  miles  on  the  West  Shore  Rail- 
road between  Utica  and  Syracuse. 
Pennsylvania...         ...         ...         •••         •••         •••         •••         ...435  5 

Comprising  186"8  miles  on  the  Long  Island  Rail- 
road, !i8'4  miles  on  the  Pennsylvania's  approach  into 
New  York,  and  luOH  miles  between  Camden  and 
Philadelphia. 

Butte,  Anaconda  and  Pacific  

An  ore-carrying  mountain  line. 

Southern  Pacific       

Suburban  lines  at  Berkeley,  Oakland  and  Alameda, 
Cal.,  close  to  San  Francisco  Bay. 

Grand  Trunk 

Four  miles  of  tunnel  track  (St.  Clair  tunnel)  at 
Port  Huron,  Mich. 

Erie     ...         •••         

In  Central  New  York  to  the  south  of  Rochester. 

Great  Northern         •••         •••         •••         •••         •;• 

The  electrification  of  the  Great  Northern  Railway's 
cascade  tunnel,  between  Leavenworth  and  Skykomish, 
about  100  miles  east  of  Seattle. 

Inquiry. — Makers  of  electric  fountains  are  asked  for. 
Association    of   Elecirical  (Station)  Enjrineers.— 

London  SECTION.—An  open  general  meeting  was  held  on  Tuesday 
last  at  Chandos  Hall,  Maiden  Lane,  W.C,  at  which  the  Hon.  Secre- 
tary (Mr.  W.  J.  Ebben)  read  a  paper  entitled  '•  Low  Salaries  :  the 
Reason  and  Remedy."  The  secretary,  in  his  paper,  enumerated  a 
number  of  reasons  for  the  prevailing  low  salaries  in  electrical 
stations,  and  emphasised  the  fact  that  the  chief  were  lack  of 
organisation  and  the  ditliculty  of  overcoming  the  antagonism  to 
a  fighting  organisation.  He  also  stated  that  a  large  number  of 
station  engineers  were  in  the  habit  of  commring  themselves  with 
lawyers  and  doctors,  and  yet  at  the  same  time  accepting  less  than 
a  labourer's  wage  for  their  services ;  and  the  low  salaries  prevailing 
at  present  were,  in  the  greater  part,  the  fault  of  the  men  who 
were  in  receipt  of  them,  because,  up  to  the  present,  they  had  done 
nothing  to  get  an  increase.  The  remedy  was  that  s«^ation  engineers 
should  rouse  themselves  from  their  apathy  and  that  nervousness  of 
combining  with  their  colleagues  for  what  is  every  mans  right— a 
fair  and  etjuitable  salary. 

A  good  discussion  ensued  :  amongst  other  things  a  member 
suggested  that  in  a  society  such  as  the  A.E.S  E ,  the  state- 
ment that  it  was  a  fighting  organisation  should  be  kept  in  the  back- 
ground, and  the  hon.  secretary,  in  his  reply,  wanted  to  know  what 
should  be  put  in  the  front.     No  answer  was  received. 

The  next  general  meeting   will   be  held  as  above,  on  Tuesday, 

September  28rd.  .  t:.  o  t?    u  j 

It  was  reported  by  the  hon.  secretary  that  the  A.E.S.E.  had 
obtained  several  increases  in  salaries  and  less  working  hours  in  one 
or  two  electrical  undertakings  where  there  was  from  98  to  100  per 
cent,  membership,  with  very  little  trouble  :  the  reasons  for  which, 
no  doubt,  were  that  practically  every  man  in  these  undertakings 
was  a  member  of  the  A.E.S.K,  and  the  moral  effect  of  organisation. 

A  Strike  in  London.— On  :Monday  last  an  extended 
strike  of  painters,  and  other  men  employed  in  the  building  trades, 
began  in  London  ;  the  employes  of  the  Office  of  Works  came  out 
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on  Tuesday,  and  the  electricians  on  the  permanent  staff,  on  learning: 
that  non-Unionist  painters  employed  at  the  Admiralty  were  at 
work,  decided  to  join  the  strike.  The  electrical  staff,  which 
embraces  South  Kensington,  the  Eastern  Division,  Somerset  House, 
the  Admiralty,  and  the  Western  Division,  numbers  700  men.  It 
was  stated  on  Tuesday  that,  in  addition  to  the  departments  named 
abjve,  the  General  Post  Offije,  the  Colonial  Office,  the  Foreign 
Office,  St.  James's  Palace,  Backingham  Palace,  the  Tower  of  London, 
and  the  Museums  would  be  involved,  but  this  forecast  proved  in- 
correct. The  origin  of  the  strike  was  a  demand  made  by  the 
National  Amalgamated  Society  of  Painters  and  Decorators  for 
increased  wages,  which  the  Master  Builders'  Association  was  not 
able  to  grant  in  full.  The  employes  of  the  Office  of  Works  demand 
an  increase  of  id.  an  hour. 

The  Mazda  Half- Watt  Lamp.— Although  the  pro- 
duction of  a  half-watt  lamp  has  been  forshadowed  for  some  time 
past  in  electrical  circles,  the  actual  demoustration  of  a  series  of 
these  lamps  in  operation  by  the  British  Thomson-Houston  Co.,  on 
Wednesday  last,  marks  a  great  and  generally  unexpected  develop- 
ment in  electric  lighting  progret^s.  Most  of  our  information  up  to 
the  present  on  this  subject,  has  been  derived  from  Continental 
sources,  but  we  are  informed  that  the  new  lamp  really  originated 
in  the  research  laboratory  of  the  General  Electric  Co.,  U.S.A.,  at 
Schenectady,  New  York,  the  lamps  shown,  however,  being  manu- 
factured at  the  Rugby  Works  of  the  Britiah  Thomson-Houston  Co., 
under  the  patent  rights  to  which  they  are  entitled  from  their 
association  with  the  American  company. 

The  Eaglish  company  have  now  produced  a  numher  of  these 
lamps  at  their  works,  but,  of  course,  some  months  must  elapse 
before  they  will  be  regularly  produced  on  a  commercial  scale. 

The  first  lamp  to  be  placed  on  the  market  will  be  of  high  candle- 
power,  from  about  300  C.P,  to  as  high  as  1,500  C.P.  (depending  on  the 
voltage  of  the  supply),  and  possibly  still  higher  candle-power 
sizes  will  be  developed  in  the  near  future.  The  energy  consump- 
tion, with  a  useful  life  as  high  as  1,000  hours,  will  be  half  a  watt 
per  candle-power.  The  British-made  lamps  on  view  were  of  1,300 
to  1,400  c  P.  British  standard,  and  consumed  about  half  a  watt 
per  candle-power,  as  shown  by  the  instruments  attached  to  the 
exhibit. 

An  interesting  feature  of  the  exhibit  was  one  of  the  earliest 
experimental  half-watt  lamps  made  at  the  laboratory  of  the 
General  Electric  Co.  This  is  a  2o-volt  lamp,  taking  20  amperes, 
and  giving  1,200  C.P.  at  04  watt  per  candle.  It  will  be  seen  that 
the  new  lamp  promises  to  be  a  serious  rival  of  the  electric  arc  lamp 
and  high  c.p.  gas  lamp. 

The  lamps  shown  were  constructed  with  two  thick  leading-in 
wires,  from  the  ends  of  which  hung  in  a  half  loop,  a  relatively 
short  filament  about  3  in.  in  length,  composed  of  a  com- 
pact closely-wound  coil  of  fine  drawn  tungsten  wire,  which 
operates  at  a  very  high  current  density.  The  bulb  is  roughly  8  in. 
diameter,  being  the  same  as  employed  for  the  standard  600-watt 
Mazda  lamp,  but  it  is  in  this  case  filled  with  an  inert  gas  ;  an 
ordinary  screw  or  other  suitable  cap  can  be  provided.  A  very 
white  light  is  obtained,  beside  which  the  light  of  the  ordinary 
tungsten  lamp  looks  decidedly  yellow. 

The  following  data  refers  to  the  lamps  shown  : — 

o.p.  EfSoiency : 

Lamp  Amperes,  (British         watts  per  candle 

No.  atSUTolts,  standard),        (Btitish  standard). 

1  9-2  1,400  0-52 

2  915  1,375  053 

3  9'1  1,260  0535 

4  10  1,600  0-50 

The  Situation   of   Trade  in    Germany.— According 

to    reports    in   circulation     in     Germany,    the    activity    in    the 
electrical  industry  continues  very  brisk,  although  it  is  not  uniform 
in  all  departments,  but  new  orders  are  more  difficult  to  obtain  and  a 
further  depression  in  prices  in  the  case  of  certain  manufactures  has 
begun.    These  reports  are.  however,  not  fully  confirmed  by  infor- 
mation published  by  the   Voss.  Gazette,  which  has  made  inquiries 
into  the  matter,  as  a  result  of  statements  alleging  the  discharge  of 
workmen  by  electrical  firmb.    The  A.E.G.,  for  instance,  states  that 
whilst  dismissals   have  taken   place   in  one   department,   further 
workmen  have  been  engaged  in  other  departments,  and  in  so  far 
as  discharges  have  occurred,  they  have  been  substantially  due  to 
improvements  made  in  labour-saving  machinery.     It  is  added  that 
the  orders  coming  to  hand  are  materially   greater   than   in   the 
previous  year.     In  the  case  of  the  Siemens-Schuckert  Works,  the 
company  intimates  that  not   only  have  no  men  been  discharged, 
but  that  additional  workmen  are  being  enrolled,  as  the  activity  in 
all   departments    is   v-ery   great.     The   third    undertaking    which 
receives  consideration  is  the  Bergmann  Co.,  concerning  which  it 
was  recently  reported   that   fresh   orders  seemed  to  be  declining. 
Nevertheless,  the  total  of  stock  orders  on  the  company's  books  shows 
an  increase  over  the  corresponding  period  in  1912,  although  the 
turbine  branch  in  particular  is  less  active  than  a  year  ago. 

lostitution  and  Lecture  Notes. — The  annual  meeting 

of  the  German  Tp.amway  and  Ligut  Railway  Association  is 
to  be  held  in  Cologne  from  September  3rd  to  5th.  Among  the 
papers  to  be  read  are  one  on  "Experiments  with  Metal- Filament 
Lamps  for  Tramcar  Lighting,"  and  another  on  "Current  Con- 
ductors for  Electric  Tramways."  Visits  are  also  to  be  paid  to  a 
number  of  the  engineering  works  in  the  district. 

Victorian  Institute  of  Electrical  Engineers.— On  July 
24th  a  paper  on  "Electric  Cookery,"  by  Mr.  W.  H.  Alabaster,  was 
read  and  discussed. 

Educational    Notes. — University  of  London. — The 

BCBsion  opens  in  the  Faculty  of  Engineering,  at  University  College, 


on  September  30th.  Particulars  are  given  in  our  advertisement 
pages  to-day  of  the  degree  and  diploma  courses,  special  courses  and 
research  work,  &c. 

South-Western  Polytechnic  Institute.— Particulars  of  the 
new  session,  which  begins  on  September  29th,  are  given  in  our 
advertisement  pages  to-day. 

University  of  Leeds. — The  session  begins  on  September  30th. 
See  our  advertisement  pages. 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  ths 
technical  or  tlie  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Central    Station    Officials. — The  electricity   staff  at 

Sale  (Cheshire)  and  the  officials  of  the  U.D.C.  have  presented  a 
14-day  clock  to  Mr.  A.  R.  Fox,  of  the  Electricity  Works  staff,  on 
his  marriage. 

The  Aldershot  U.D.C.  has  appointed  Mr.  Walter  Ellis,  of  Farn- 
ham,  to  the  position  of  shift  engineer  at  the  electricity  works. 

Tramway  Officials. — Mr.  G.  F.  Upcott,  of   Leyton, 

has  been  appointed  chief  tr'^ffic  inspector  by  the  Light  Railways  Com- 
mittee of  Walthamstow  U.D.C  ,  at  a  commencing  salary  of  £130  per 
annum,  rising  by  annual  increments  of  £10  to  £160  per  annum. 

General.— Mr.  W.  H.  Booth,  of  8,  Queen  Street,  E.C., 
who  has  in  hand  the  water  supply  of  the  Australian  Commonwealth 
building  in  the  Strand,  has  also  in  hand  that  for  the  new  building 
of  the  Port  of  London  Authority,  Trinity  Square,  E.C.  The  deep 
borehole  at  Ottersham  Park  recently  carried  out  by  him  to  the 
Lower  Greensand  continues  to  flow  at  over  4,000  gallons  per  hour  at 
the  surface.  This  borehole  is  1,585  ft.  deep,  and  discharges  at 
82°  F.  temperature.  The  water  will  rise  to  76^  ft.  above  the 
surface.  There  are  only  three  successful  boreholes  to  the  Lower 
Greensand,  near  London.  That  at  Ottersham  is  probably  at  the 
lowest  part  of  the  trough,  for  it  is  400  ft.  deeper  to  the  water 
bearing  stratum  than  it  is  at  the  deeper  of  the  other  two 
borings.  All  three  boreholes  give  practically  the  same  head, 
showing  how  very  free  the  Lower  Greensand  formation  is. 

The  marriage  took  place  at  St.  Mary's,  Cadogan  Square,  S.W., 
on  August  21st,  of  Mr.  John  Price  Strange,  A.M.I. E.E.,  of 
Tunbridge  Wells,  and  Miss  Elise  Marie  Reding.  The  bridegroom, 
who  is  well  known  in  Tunbridge  Wells,  is  the  manager  of  the  Elec- 
trical Installation  Co.,  Monson  Road,  and  is  the  third  son  of  Mr. 
Chas.  M.  Strange,  Tunbridge  Wells,  the  bride  being  the  daughter 
of  the  late  John  Reding,  Esq.,  High  Sheriff  of  Luxembourg. 
Mr.  John  Petrie,  manager  of  the  electrical  department  for  Messrs. 
J.  &  F.  May,  London,  attended  the  bridegroom  in  the  capacity  of 
best  man.  After  the  ceremony  the  party  adjourned  to  Tricity 
House,  Oxford  Street,  where  lunch  was  partaken  of. 

Mr.  F.  Heppenstall,  of  Messrs.  Johnson  &  Phillips,  Ltd.,  sailed  on 
the  27th  inst.  for  Canada,  for  the  purpose  of  attending  to  the 
firm's  rapidly  increasing  business  in  that  country. 


NEW    COMPANIES    REGISTERED: 


Betulander   Automatic   Tolephone  Co.,   Ltd.   (130,717).— 

ReRiatered  August  20th,  by  Coward  &  Bawksley,  Sons  and  Chance,  Mincing 
Lane,    E.C.    Capital,    ilOO.OOO    in    £1   shares.      Objects;    To    acquire    from 
Marconi's  Wireless   Telegiaph  Co.,   Ltd.,  the    several    existing  rights    and 
patents  of  Nya  Aktiebolaget  Autotelefon  Betu'ander  (of  Stookholm),  Gotthilf 
Ansgarius  Betulander,  Odcar  Carlson   and   Carl  Magnus   Wessling  in  vaiiouB 
countries  in  or  in  connection  with  the  automatic  telephone  system  invented  by 
the  said  Qotthilf  Ansgarius  Betulander,  and  the  full  and  exclusive  benefit  of 
and  all  rights  in  connection  with  the  systt-m;  and  all  improvements  therein 
throughout  the  world  (except  Sweden)  and  all  other  (if  any)  rights,  patents, 
property  and   details  ;  to  adopt  an  agreement  with  Marconi's  Wireless  Tele- 
graph Co.,  Ltd.,  for  the  acquisition  of  the  rights,  property  and  details  mentioned 
in  an  agreement  dated  January  18th,  1913,  between  the  said  Nya  Aktiebolaget 
Autotelefon  Betulander  of  the  first  part,  Qolithilf  Ansgarius  Betulander  and 
Osc*r  Carlson  of  the  second  part,  Carl  Magnus  Wessling  of  the  third  part 
and  Marconi's  Wireless  Telegraph  Co.,  Ltd.,  of  the   fourth  part,  as  modified 
by  a   supplemental  agreement  between    the  said  parties,  dated  June    28th, 
1913;  to  carry  on  the  business  of  proprietors,  manufacturers  and  managers  of 
and  ;dealers  in  telephonic   and   telegraphic  works,  systems,  lines,    stations 
and  excban(,es  of  all  kinds,  electricians,  manufacturers,  generators,  accumu- 
lajors,  suppliers  and  distributors  of  electricity  and  electrical  energy  for  tele- 
phonic and  telegraphic  communications  (whether  wireless  or  otherwise),  and 
for  lighting,  healing,  traction,  motive  power  or  other  purposes;  newsagents, 
proprietors,  publishers  and  vtndors  of  newspapers,  books, magazines  and  other 
literary  works  and   undartakings,  advertising  agents,   receiveis,  transmitters, 
carrieis  and  distributors  of  telephonic  and  telegraphic  messages,  telegrams, 
news,  intelligence  and  messages  of  all  kinds;  managers,  conduotcrs  and  per- 
formers of  all  business  and  service  connected  therewith  :  mechanical,   elec- 
trical and  general  engineers,  &c.    The  signatories  (with  one  share  each)  are  : 
— A.  S.  Birch,  2i,  St.  Andrews  Road,  Golders  Green,  N.W.,  assistant  secretary ; 
A.   A.    Cappe'acre,    52,  Ellesmere    Road,    Neasden,    N.W.,    accountant;    F. 
Atkin,    104,    Woodside,  Wimbledon,    Surrey,    ^secretarial    assistant;   W.    W. 
Bradfleld,    40,    Albert    Hall    Mansions,     Kensington,     W.,    manager;    C.    J. 
Keiteririge,  8,  The  Gables,  Old  Town,  Clapham,   8.W.,  transfer  clerk  ;  H.  W, 
Corby,  84,  Cecile  Park,  Crouch  Hill,  N.,  assistant  secretary;  A.   H.  Brewbter, 
20,   Kastcourt  Boad,  Woodside,  Surrey,   private  saoretary.      Minimum   cash 
subscription,  seven  shares.    The  first  directors  (to  number  not  less  than  three 
or  more  than  K)  are  A.  H.  Birch,  A.  A.  Cappelacre,  F,  Atkin,  W.  W.  Brad  field, 
C.  J.  Kettetidge,   H.   W.  Ccvby  and   A.   H.  Brewster  (provisional   directors); 
qualification,  £100;  remuneration,  .£2,000  per  annum,  and  a  further  £500  for 
every  5  per  cent,  dividend  paid   on   ordinary  shares  in  excess  of  7  per  cent, 
(maximum    in    any     year,    £3,C00)    divisible.      Every     certificate     numbered 
1-'JO,000,  which  shall  be  issued  within  a  period  of  12  month's  from  July  31st, 
1913,    otherwise    than   to    Marconi's    Wireless   Telegraph   Co.,    Ltd.,  or  its 
nominees,  shall  have  endorsed  thereon  express  notice  that  such  shares  are 
not  transferable  during  the  period  aforesaid  except  with  the  previous  written 
consent  of  the  eaid  company.     Registered  ofiBce,  Marconi  House,   Strand, 
W,C, 
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Portarlington  Electric  Light  and  Power  Co.,  Ltd.  (130,714). 

~-ThiB  company  was  registRred  on  Auf^ust  l!Hb,  with  a  capital  of  £^^,500  in 
£1  shares  (3,260  prcferenco),  to  carry  on  at  I'ortarlington  and  elsewhere-  the 
business  of  an  electric  lighting  and  supply  company  in  all  itH  branches,  and  to 
adopt  agreements  (1)  with  the  Kural  District  Council  of  Cloneygowan  ;  and  (2) 
with  Foote  &  Milne,  Lid.  The  subscribers  (with  one  share  each)  are  :— E.  J. 
Owen,  Wi,  Victoria  Street,  S.W.,  electrical  engineer;  K.  P.  J.  Jo'.ward,  41, 
Lyndhurst  Hoad,  Thornton  Heath,  secretary  :  O.  W.  Robinson,  flJ,  Adelaide 
Road,  West  K,*ling,  electrical  engineer;  H.  A.  Manning,  53,  Armitage  Kosd, 
Greenwich,  K.K.,  electrical  engineer;  F.  W.  Cundall,  00.  Victoria  Street,  H.W., 
electrician;  \V,  J.  Richard-ion,  2,  Nunhead  Lane,  Feckhatn  Bye,  H.E.,  clerk  ; 
A.  L.  C.  Brugguneyer,  101,  Victoria  Street,  8  W.,  merchant.  Miniirium  cash 
subscription  1,7.50  shares  ;  no  directors  had  consented  to  act  up  to  August 
13ch  ;  qualiflcation,  £25  ;  remuneration,  i.'25  per  annum,  divisible.  Regii^tered 
oBBce,  e6,  Victoria  Street,  Westminster,  8.  W, 

Lisnaskea  Electric  Light  Co.,  Ltd.  (4,o:}i). — Thi^  company 

was  registered  in  Dublin  on  Au^u-it  2lBt,  with  a  capital  of  jE1,000  in  £1  shares, 
to  carry  on  the  business  of  electricians,  mechanical  engineers  and  majiu- 
(acturers  of  and  dealers  in  electricity,  motive  power,  light,  &c.  The  subscribers 
are:— G.  Arnold,  J. P.,  Lisnaskea,  10  shares;  T.  Maguire,  "Munviile," 
Lisnaskea,  horse  dealer,  20  shares;  J.  Bryson,  Lisnaskea,  merchant,  10  hbares  ; 
J,  McSrien,  Lisnaskea,  shop  assistant,  10  shares;  B.  Dunne,  Lisnaskea, 
merchant,  10  shares :  D.  McCalden,  Lisnaskea,  draper,  10  shares:  T.  Oavin, 
J. P.,  Lisnaskea,  10  shares  ;  W.  J,  Armstrang,  Lisnaskea,  hotel  keeper,  10 
shares.  The  first  directors  are  G.  Arnold,  T.  Gavin,  B,  Dunne,  W.  Armstrong, 
J,  McBrien,  D.  McCalden,  T.  Maguire  and  J.  Bryson  ;  qualification,  one  share  ; 
remuneration  as  fixel  by  the  company.  Registered  oflice,  Main  Street, 
Lisnaskea. 

Kingolite  Co.,  Ltd.  (130,7.5.^). — This  company  was  registered 
on  August  2ind,  with  a  cupital  of  £10,000  in  £1  shares  (3,000  0  per  cent  cumu- 
lative preference),  to  take  over  the  business  and  assets  of  the  King  jlite  Co. 
and  that  of  W.  B.  Coupler  &  Co.,  to  cariy  on  the  business  of  manufacturers  of 
electrical  accessories  and  lamp  shades  of  all  kinds,  electrical  engineers,  &c. 
The  subscribers  (with  one  share  eac-h)  are  :— C.  M.  Kpcare,  9,  Osborne  Road, 
Thornt  m  Heath,  art  metal  worker  ;  C.  Damey,  24,  Upper  Marylebone  Street, 
Portland  Place,  W.,  electrical  engineer.  Private  company.  The  number  of 
directors  is  not  to  be  less  than  three  ;  the  first  are  C.  M.  Kscare  (permanent), 
H.  G.  Bennett,  P.  F.  Eicare,  C.  Damey  and  W.  J.  Owen;  quilifioati  n  (except 
first  directors),  25  shares;  remuneration  as  fixed  by  the  company.  Registered 
office,  Pyke  House,  19  23,  Oxford  Street,  W, 
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British  Westinghouse   Engineers'  Clnb,  Ltd.— Particnlars 

of  £3,000  debs  ,  created  August  12. h,  191.S,  filed  pursuant  to  Sec.  93  (3)  of  the 
Companies'  (Conholidation)  Act,  1908,  the  whole  amount  being  now  issued. 
Property  charged  :  The  company's  undertaking  and  property,  present  and 
future,   including  uncalled  capital.     No  trustees. 

Clones  Electric  Light  and  Power  Co.,  Ltd.   (4,026)  —This 

company  was  registered  in  Dublin  on  August  15th,  with  a  capital  of  £2  000  in 
£1  shares,  to  acquire  and  carry  on  the  business  of  electricians,  electrical, 
mechanical  and  general  engineers,  formerly  carried  on  by  Chas.  Ferguson, 
at  Fermanagh  Btreet,  Clones,  Co.  Monagban.  The  subscribers  are :— C. 
Ferguson,  FHrmanagh  Street,  Clones,  electrical  engineer,  500  shares :  H. 
Gunn,  J  P.,  Diamond,  Clones,  100  shares.  Private  compuny  The  number  of 
directors  is  not  to  be  less  than  f  )ur  or  more  than  six;  the  fi'st  are  C. 
Ferguson,  H.  Gunn,  E.  Tierney,  A.  B  Henry,  D.  Levinson  and  W.  F.  McCoy; 
qualification,  £100 ;  remuneration  as  fixed  by  the  comp-iny.  Registered 
office,  Fermanagh  Street,  Clones,  Co.  Monagban, 

Omega  Electric  Lamp  Co,  Ltd. — Particulars  of  £900  second 
debentures  created  August  11th,  1913,  filed  pursuant  to  Sec.  93  (8)  of  the  Com- 
panies' (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Property 
charged :  The  company's  undertaking  and  property,  present  and  future, 
including  uncalled  capital.    No  trustees, 

Aron  Electricity  Meter,  Ltd.  (.58,(;50)— Return  dated  July 
15th,  1913  Capital,  £850,000  in  £1  shares  (225,003  ord.  and  125,000  pref  ). 
125  000  ord.  and  124,890  pref.  Ehares  taken  up.  £124,f48  10s.  paid  on  the  pref., 
including  £52  10s  on  101  forfeited  shares,  £125,0OJ  considered  as  paid  on  the 
ord.    Mortgages  and  charges  :  £100,000. 

A.  Hirst  &  Son,  Ltd.  (.57,880).— Return  dated  June  7tb,  1913. 
Capital,  £5,000  in  £10  shares  (100  pref.).  100  pref.  and  320  ord.  shares  taken 
up.  £10  per  share  called  up  on  100  pref.  and  20  ord.  shares.  £1,200  paid. 
£3,000  considered  as  paid  on  SOO  ord.  shares.     Mortgages  and  charges  :    £3,(i00, 

A.E.G.   Electrical    Co.    of   Sonth   Africa,  Ltd.  (79,r>6(>).— 

Return  dated  July  31st,  1913.  Capital,  £100,000  in  £5  shares.  All  shares 
taken  up.  £5  per  share  called  up  on  10,000  shares.  £50,000  paid.  The 
remaining  10,000  shares  are  unaccounted  for  in  the  return.  The  Allgemeine 
Elektrizitiits-Gesellschaft,  of  Berlin,  holds  19,995  of  the  shares.  Mortgages 
and  charges:  Nil.  The  nominal  capital  was  increased  from  £50,000  in 
December,  1911. 

J.  W.  Brettell,  Ltd.— Debenture,  dated  July  23rd,  1913,  to 
secure  £350,  charged  on  the  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital  (if  any).  Holder:  G,  E.  Cotfield,  Balfour 
House,  Finsbury  Pavement,  E.C. 


CITY    NOTES. 


Marconi's  Wireless  Telegraph  Co.,  Ltd. 

The  annual  ordinary  general  meeting  of  the  shareholders  of  the 
above  company  was  held  on  Friday  last  at  the  Hotel  Metropole, 
Commendatore  G.  Marconi  presiding-  over  a  large  gathering. 

The  Chaibman,  in  moving-  the  adoption  of  the  report  (see  Elec. 
Rev.,  page  308),  said  that  he  had  little  doubt  that  the  report  and 
accounts  would  afford  the  shareholders  as  much  satisfaction  as  they 
did  him.  When  he  had  the  pleasure  of  presiding  at  the  meeting 
last  year,  he  was  able  then  to  congratulate  them  upon  the  sub- 
stantial development  of  the  company's  business  for  the  preceding- 
year,  and  to  inform  them  that  he  anticipated  that  the  business  of 
the  year  1912  would  show  further  increase,  a  prophecy  which 
was  fully  justified  and  which  he  was  sure  they  would  agree  had 
been  substantially  realised.  They  had  endeavoured  in  the  report 
to  dispose  of  the  misunderstandings  which  seemed  to  have  prevailed 


in  some  directionfl  respectini;  the  patents  and  shares  in  ueociated 
com  panics,  and  he  hoped  they  had  now  made  it  quite  clear  that 
there  wan,  no  snch  thinjr  in  the  accounta  a«  profitu  derived  by  meana 
of  writing-up  sharefl.  He  trusted  the  explanation  which  they  had 
given  was  sufificiently  full  and  lucid,  and  that  the  eystem  which 
they  adopted  was  now  thoroughly  underetood  by  all  ihareholden. 
There  was  another  matter  with  rejrard  to  the  acootmts  to  which 
he  would  like  apain  to  refer,  and  that  was  the  item  whi  :h  appeared 
under  balance  of  contracts,  sales  and  trading  in  the  profit  and  lo« 
account.  They  set  out  one  item  only,  because,  aa  they  had  explained 
on  previous  occasions,  it  was  not  expedient,  in  fact  it  woold  be 
against  the  interests  of  shareholders  to  give  any  more  detailed 
information.  This  question  had  been  fully  considered  by  the 
board,  and  it  had  been  decided  that  it  would  be  most  inadvisable 
for  several  reasons  to  furnish  more  information  than  they  did.  There 
was,  however,  one  thing  which  it  was  desirable  should  be  eaid  in 
order  again  to  dissipate  some  erroneous  impresfions  which  wonld  Kem 
to  be  in  the  minds  of  some  shareholders  respectinjr  the  sales  of  shares. 
He  wanted  it  to  be  clearly  understood  that  the  company  did  not 
boy  and  sell  shares  in  the  ordinary  sense  of  the  words.  Such  share 
transactions  as  they  entered  into  were  closely  allied  with,  in  fact  it 
would  be  diflioult  to  separate  many  of  them  from,  business  which 
would  come  under  the  heading  of  contracts.  To  give  an  example, 
speaking  in  a  general  way  they  might  entfr  into  an  agreement  to 
erect  certain  stations,  or  do  certain  work,  all  of  which,  of  coarse, 
was  the  legitimate  business  of  the  company,  for  which  it  mi^fhtnot 
be  convenient  at  the  time  to  pay  them  in  cash.  In  such  cases 
they  might  receive  payment  in  shares.  In  due  course  they  would 
dispose  of  a  number  of  thepe  shares  and  turn  them  into  ca»h.  The 
fact,  however,  was  that  the  money  which  they  had  received  for 
those  shares  was  a  payment  for  contracts  executed,  services  ren- 
dered, or  whatever  the  particular  consideration  might  have  been. 
If  they  were  fortunate  enough  to  dispose  of  ehares  higher  than 
the  par  value,  or  the  price  at  which  they  had  represented  payment 
to  them,  so  much  the  better  for  their  profit  and  loss  account. 
Daring  the  past  year,  as  was  well  known,  and  as  they  had  stated 
in  the  report,  they  benefited  in  this  way,  and  accordingly  they 
thought  it  prudent  to  take  advantage  of  the  occasion  and  allocate 
£100,000  to  a  general  reserve  account.  When  he  addressed  them 
last  year  and  referred  to  the  contract  which  th  y  had  entered  into 
with  His  Majesty's  Government  with  respect  to  the  Imperial 
wireless  scheme,  he  little  thought  that  they  were  on  the  eve  of  a 
campaign,  of  a  nature  which  he  should  thitjk  had  never  before  l)een 
experienced  by  any  private  enterprise.  He  would  not  for  a  moment 
have  believed  that  the  spirit  of  fair  play  in  this  country  could 
have  reached  so  low  an  ebb.  Nor  would  he  have  believed  that  for 
such  considerations  which  obtained  in  connection  with  the  whole 
of  this  campaign  a  British  industry,  such  as  theirs,  should  have 
been  so  imperilled.  He  wonld  remind  them  that  wireless  telegraphy 
had  become  an  industry  of  considerable  importance,  and  they  were, 
and  for  many  years  had  been,  the  only  British  cmpany  maintaining- 
British  supremacy  throughout  the  world  in  this  industry,  and 
always  in  the  keenest  competition  with  foreign  companies.  They 
manufactured  on  a  very  large  scale  in  this  country  and  gave  em- 
ployment to  an  immense  number  of  British  subjects.  He  thought 
that  it  should  not  be  so  easily  forgotten  that  while  the  company 
was  carrying  on  a  remunerative  business  for  its  shareholders  and 
establishing  a  large  British  industry,  it  was  also  accomplishing  work 
of  the  highest  importance  for  civilisation,  by  facilitating  and 
cheapening  telegraphic  communication  between  England,  its 
Colonies  and  foreign  nations,  besides  greatly  reducing  the  peril  of 
ships  at  sea.  Had  it  been  their  fault  and  had  they  been  deserving 
of  the  treatment  to  which  they  had  been  submitted  because  they 
had  been  the  only  company  to  maintain  British  supremacy  in  this 
wireless  industry  .'  It  had  reqaired  the  most  strenuous  efforts  on 
the  part  of  their  managers  and  administrators  to  protect  their 
iiterests  abroad  during  all  this  period,  and  he  was  glad  to  say  that 
they  had  succeeded  in  doing  so.  But  it  must  not  be  supposed  that 
much  of  the  programme  which  they  had  in  immediate  contemplation 
when  he  addressed  them  last  year  had  not  suffered  some  delay. 
Their  accounts  spoke  of  the  progress  which  they  had  made.  Out  that 
progress  would  have  been  far  greater  to-day  had  it  not  been  for  the 
circumstances  to  which  he  had  jnst  referred.  When  their  tender 
for  the  construction  of  the  Imperial  stations  was  accepted  in  March 
last  year  they  considered,  as  they  had  ev..y  right  to  do.  that  they 
had  entered  into  a  definite  contract  requiring  only  such  minor 
modifications,  if  any,  that  they  might  be  willing  to  agree  to 
in  the  actual  wording  of  the  agreement  itself,  and  the  formality 
of  ratification  by  Parliament.  He  used  the  word  "  formality."  for 
he  could  not  learn  of  any  instance  when  a  ^.ontract  had  been 
negotiated  uy  a  number  of  Government  departments,  all  of  which 
were  in  continuous  consultation,  each  putting  forward  proposals 
and  suggestions  and  doing  his  utmost  to  obtain  everything  he 
thought  he  could  reasonably  demand  and  support,  and  finally 
all  being  parties  to  the  striking  of  a  definite  bargain- 
he  could  not  learn  of  an  instance  where  Parliament  had 
ever  before  had  recourse  to  the  sledge-hammer  power  which  it 
possessed  of  placing  a  private  enterprise  in  such  a  position  that  its 
only  alternative  to  making  further  concessions  demanded  of  it, 
would  be  the  imperilling  of  its  reputation  and  business  throughout 
the  world.  Such  had  been  the  anxious  and  responsible  position 
which  the  directors  had  had  to  face,  and  it  was,  therefore,  with  no 
small  degree  of  relief  and  satisfaction  that  they  had  been  able  to 
inform  them  that,  notwithstanding  Parliamentary  intervention, 
they  did  not  believe  that  the  altered  conditions  of  the  contract 
would  prove  of  any  material  disadvantage  to  the  company,  but 
thanks  only  to  the  strong  position  which  the  company  held. 
They  had  also  great  hopes  that  the  company  having  emerged 
successfully  from  such  a  severe  and  ruthless  attack,  its  reputation 
abroad   would    have    been  not    only    maintained    but  enhanced 
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Their  business    generally  continued    to    make  most   satisfactory 
progress,   and  he   had  the   jrreatest   satisfaction  in   beinp   able  to 
inform  them  that  since  the  issue  of  the  report,  they  had  received 
a  cable  from  their  representative  in  Brazil  informing  them  that  a 
concession  to  which  they  attached  the  greatest  importance  had 
been  signed  by  the  President.     Ever  since  the  commencement  of 
1910  when  their  negotiations  were  opened,  they  had  devoted  them- 
selves assiduously  to  securing  the  means  of  opening  up  telegraphic 
communication  between  Rio  de  Janeiro  and  other  busy  commercial 
centres  of  the  great  Brazilian  Republic  and  Europe.     There  was  no 
telegraphic  service  to  which  they  attached  greater  importance,  and 
they  would  be  pleased  to  learn  that  they  had  obtained  this  con- 
cession for  50  years.     At  the  earliest  possible  moment  they  would 
form  a  new  Brazilian  company  which  would  purchase  from  them 
their  long-distance  rights,  together  with  this  concession,  and  every 
effort    would     be     made     to    construct     the    stations    with    the 
least    possible     delay.       The    new    company    would,     no     doubt, 
enter  into  an  agreement  with  the  American  company,  by  which 
the    station    to    be     built    at    Para     would     conduct    a    service 
with  New  York  and  other  parts  of  the  United  States.     They  hoped 
that  this  work  would  be  the  start  of   a  new  network  of  stations 
opening  up  cheaper  telegraphic  coitomunication  between  the  South 
American  States,  Europe,  the  United  States  and  other  parts  of  the 
world,  which  should  not  only  secure  to  this  company  a  substantial, 
increasing  and  lasting  revenue,  but  add  considerably  in  value  to 
their  interests  both  in  the  American  and  other  of  their  subsidiary 
companies.    They  regarded  the  completion  of  these  negotiations  as 
the  laying  of  the   foundation  stone  of  one  of  the  most  important 
edifices  in  the  world  of  wireless  telegraphy,  which  would  further 
cement  the  business  which  the  company  was  creating  independently 
of   any   competition  and   irrespective  of   all    patent  rights.     The 
steady  progress  of  their   several   subsidiary    companies  to  which 
they  had  referred  in  the  report  was  most  satisfactory,  and  they  were 
each  year  coming  nearer  to  the  time  when  with  the  completion  of 
long-distance  stations  either  under  construction,  or  about  to  be  con- 
structed, they  would  realise  the  principal  source  of  profit  and  the 
one  to  which  they  attached  most   importance  to   be  derived  from 
wireless  telegraphy.      In   this  connection  shareholders  would  be 
pleased    to    learn    that    the    construction    of    the    long-distance 
Norwegian  station  had  been  commenced,  and  the  consideration  and 
whole-hearted   assistance  which    they  were    receiving    from    the 
Norwegian  Government  and  the  oflBcials  in  its  employ  would  not 
only  enable  them  to  complete  the  work  within  the  shortest  period 
possible,   but    added  zeal   and    pleasure    to    all   those  who  were 
employed  in  carrying  it   out.      The  report  issued  recently  of  the 
Marconi  International  Marine  Communication  Co.,  Ltd.,  had  placed 
shareholders  in  the  position  of  having  all  information  in  respect  of 
the  progress  of  that  company.      Their  works  were  supplying  them 
with  installations  asquickly  as  they  could  turn  them  out,  and  it  was  no 
easy  matter  for  them  to  keep  pace  with  the  demand.    The  continuous 
increase  of  business  necessitated  the  issue  of  a  further  portion  of 
the  authorised  capital  of  that  company.     The  shares  to  which  this 
company  was  entitled  were  issued  to  the  shareholders  at  the  price 
of  5s.  premium  and  were  well  applied  for.     The  business  of  the 
company  was  sound  and  continuously  increasing,  and  he  had  every 
hope  that  the  dividend  for  1913  would  show  an  increase  over  the 
10  per  cent,  paid  for  the  preceding  year.     He  had  reason  to  believe 
that  the  directors  of  that  company  intended  in  the  future  to  pay  six- 
monthly   dividends,    an  interim   at  the  end  of  the  year  and  final 
upon  completion  of  the  accounts.     Their  Russian  company  was  also 
making  most  satisfactory  progress.     Its  business  had  far  outgrown 
its  capital,  and  for  some  time  past  they  had  had  to  give  it  con- 
siderable financial  assistance  in  order  to   enable   it   to   carry  out 
its  orders.     A  resolution  had  been  passed  authorising  the  increase 
of   the   capital,   but   under   the  terms  of  Russian  company  law. 
Government    consent  had   first   to   be   obtained.      The  necessary 
authority   had  now   been  given   to   the  extent  of  600,000  roubles, 
and  further  authority  was  asked  for  a  like  sum.     The  shares  of  the 
company  being  of  100  roubles  the  directors  had  in  contemplation 
arrangements  under  which  the  shares  would  be  available  for  con- 
version into  £  1  shares  in  a  trust  company,  in  order  to  have  a  market 
value  for  them  in  this  country.     A  new  subsidiary  company  had 
been  formed  in  Australia,  in  respect  of  which  they  expected  to  be 
in   a  position   to   give   them   more  information  of  an  interesting 
nature  shortly.     They  had  other  important  negotiations  pending 
about   which,   however,   they   could   not  give   any  particulars  at 
present.    Shareholders  might  rely,  however,  that  as  and  when  they 
were  completed,  full  information  would  be  immediately  communi- 
cated to  them.    The  company  having  agents  and  representatives  in 
almost   all  parts  of  the   world  and   business  with  nearly   every 
foreign  Government,   the   directors   resolved  to   avail  themselves 
of  the   opportunity   of  securing   the  patent  rights  of  what  they 
were  advised    and   believed  to   be  the  best  automatic   telephone 
system.      That    a  very    considerable  business    was  to     be    done 
in    automatic    telephones  there  could     be    no    doubt,    and    the 
world-wide  organisation  which  they  possessed  should  be  an  asset  of 
considerable  importance  to  the  development  of  such  a  business.     A 
new  company  was  about  to  be  registered  under  the  style  of  "The 
Betulander  Automatic  Telephone  Co.,  Ltd.,"  which  would  purchase 
from  this  company  the  patent  rights  and  take  over  the  contracts 
and  negotiations  which  had  already  been  entered  into  in  numerous 
countries.      The    system   would   shortly   be  in   full  operation  at 
Marconi   House,   and  those    desirous  of    inspecting  it   would   be 
welcome.     Although  there  was  no  doubt  that  wireless  telegraphy 
was  in  a  condition  of  rapid  development,  he  thought  that  it  could 
safely  be  said  that  this  method  of  communication  was  based,  and 
would   continue   to  be  based,  on  the  production  and  utilisation  of 
electric  waves.    Now,  there  was  no  mystery  about  electric  waves 
to  his  mind.    They  could  vary  in   length  and  intensity,  or  they 
might  be  continuous  or  discontinuous.    There  seemed  to  be  a  pre- 


valent misconception  in  the  lay  mind  that  continuous  waves  were 
in  some  way   essentially  different  from  the  discontinuous  waves 
produced  by  what  were  called   spark  systems.     Such  a  view  was 
quite  erroneous.     The  Marconi  Co.  possessed  methods  of  its  own 
which  permitted  it  to  utilise  wherever  it  thought  desirable  either  a 
spark  system   or  a  continuous-wave  system,  and  this  was  demon- 
strated  to   the  members  of  the   Advisory  Committee  during  the 
tests    carried    out    for    them    between    Clifden    and    Glace  Bay. 
His    system    of    continuous    waves    was    now    installed    and    in 
working     order     at     the     trans-Atlantic     station     at     Clifden. 
Important  tests  were  now  being  conducted,  but  considerable  work 
and  time  were  required  before  it  would  be  possible  to  determine  in  a 
definite  way  whether  the  continuous-wave  system  possessed  advan- 
tages for  long-distance  transmission  over  the  spark  system.    In  any 
event,  he  thought  it  well  to  make  it  quite  clear  that  the  company 
possessed  elHcient  methods  for  utilising  either  system.     As  in  the 
past,  they  had  this  year  applied  for  several,  and  what  he  believed  to 
be,  valuable  patents  which  embraced  further  important  improve- 
ments in  the  transmitting  and  receiving  apparatus.    He  would  like, 
without  in  any  way  desiring  to  belittle  the  attempts  made  by  others  to 
establish  communication  by  means  of  wireless  telegraphy  across  the 
Atlantic,   to   point  out   to   shareholders  that  the  achievement  of 
telegraphing  across  the  Atlantic  was  not  such  an  easy  matter  as  it 
might  appear,   and   he  thought  that  the  public,  and   even   dis- 
tinguished inventors,  had   erred  on   the   side  of  optimism   with 
regard  to  what  they  expected  would  shortly  be  done.     During  the 
last  few  months  they  had  read  in  the  public  Press  that  communica- 
tion was  shortly  to  be  established  between  Europe  and  America  by 
means  of  the  Poulsen  or  the  Goldschmidt  system.     He  would  like  to 
remind  them  that  Prof.  Fessenden,  writing  in  the  Electrician,  issue 
of  February  22nd,  1907,  said  that  in  January,  190G — that  was  well 
over  seven  years  from  this  date — he  received  messages  in  Scotland 
from  Massachusetts  with  an  expenditure  of  less  than  1  k\v.    Again, 
Dr.  Poulsen,  in  the  Electrician  of  November  15th,  1907,  nearly  six 
years  ago,  said: — "The  engineers  of  the  company  are  very  con- 
fident that  they  will  succeed  in  printing  trans- Atlantic  messages, 
and  are  positive  that  they  will  not  be  limited  to  telephonic  recep- 
tion."    Then,  again,  with  regard  to  the  De  Forest  system,  they  had 
the  following  extract  from  the  Electeical  Review  of  April  6th, 
1906: — "The  daily  Press  announces  that  the  De  Forest  Wireless 
Telegraph  Co.  has  sent  messages  from  its  station  at  Coney  Island  to 
Ireland,  a  distance  of  3,200  miles.     On  one  night  1,000  words  were 
transmitted,  of  which  572  were  received  and  recorded.    It  is  further 
added  that  '  when  the  correct  pitch  to  use  for  Ireland  has  been 
ascertained,  commercial  work  will  be  started  across  the  Atlantic' 
It  is  then  proposed  to  send  messages  from  San  Francisco  to  Ireland, 
with  two  relay  stations."     None  of  those  systems  had  succeeded  in 
establishing  a  service  of  any  kind  across  the  Atlantic.      In  view  of 
what  he  said  at  the  meeting  last  year,  no  doubt  there  was  some 
little    disappointment  at   their  not  declaring    a    second  interim 
dividend  in  December  last,  and  also  that  they  should  have  decided 
to  recommend  a  final  dividend  for  last  year  of  10  per  cent,  on  both 
classes  of  shares,  which,  as  they  knew,  represented  17  per  cent,  for 
the  preference  and  20  per  cent,  upon  the  ordinary.    The  unforeseen 
circumstances,  however,  which  occurred  since  his  last  address  had 
dictated  a  policy  of  prudence,  with  which  he  felt  sure  shareholders 
would  not  quarrel.     In  a  new  industry  such  as  theirs,  developments 
were   continuous,   and  led  frequently   to   sudden  and   substantial 
demands  upon  their  resources,  and  they  had  thought  it  wise,  there- 
fore, not  only  to  carry  to  reserve  the  sum  of  £100,000,  but  also  to 
carry  forward  to  next  account  £146,000.      They  hoped  that  cir- 
cumstances such  as  had   prevailed  this  year  would  not  recur,  and 
they  would,  therefore,  be  able  in  the  future  to  hold  their   general 
meeting  a  month  or  two  earlier  than  they  had  been  able  to  do  on 
this  occasion.      The  final  dividend  of  the  year  must,  of  course,  be 
declared  at  the  general  meeting,  when  the  accounts  had  been  passed 
by  the  auditors.    At   the  end  of  each   year,  however,  they  would 
be  in  a  position  to  estimate  approximately  the  profit  earned  during 
the  year,  and  so  decide  upon  any  interim  dividend  which  should  be 
declared  and  paid  at  that  period.     By  adopting  this  course,  assum- 
ing the  business  continued  to  progress  as  they  hoped,  distributions 
would   take  place   six-monthly.      Their  managing  director,   Mr. 
Godfrey   C.   Isaacs,   had   been   subjected    to   a  great    number    of 
most  ungenerous  insinuations  which  never  could  have  been  made  by 
anyone  personally  acquainted  with  him,  and  which  could  not  be  and 
were  not  believed  by  anyone  who  knew  him  or  who  had  worked  with 
him.     But  it  would  appear  that  in  this  country,  as  in  most  others, 
when  politics  were  introduced,  an  atmosphere  prevailed  in  which 
there  would  seem  to  be  let  loose  some  pernicious  element  destructive 
of  the  equilibrium   of    an    otherwise   well-balanced  mind.      He 
thought  Mr,  Isaacs  merited  the  most  sincere  congratulations  of  the 
shareholders  on   having   carried   on  the  business  so  successfully, 
during  the  past  year  under  the  great  difficulties  which  he  had 
referred  to,  and  considering  what  a  great  amount  of  time  was  taken 
up  in  defending  the  interests  of  the  company,  and  even  in  pro- 
tecting his  own  honour  and  reputation,  all  of  which  he  had  done 
BO  effectively,     Mr.  Samuel,  the  Postmaster-General,  speaking  in 
the  House  of  Commons,  stated  : — "I  could  wish  no  worse  fate  for 
any  of  my  critics  than  that  in  the  next  world  they  should  be  con- 
demned to   conduct   in  perpetuity  negotiations  of  this  character 
under  these  circumstances,"     He  (Mr.  Marconi)  could  truthfully 
state  that  he  was  sure  that  Mr.  Isaacs  on  his  part  could  express 
identical  feelings. 

Mr.  Godfkey  Isaacs  (managing  director),  in  seconding  the 
motion,  said  he  would  like  to  say  a  word  or  two  upon  matters  to 
which  the  chairman  had  referred.  It  would  be  idle  for  him  for  a 
moment  to  pretend  that  the  troubles  which  they  had  gone  through 
during  the  past  year  had  not  been  of  an  extremely  painful  nature 
to  him.  They  were  perfectly  well  aware  that  al'  manner  of  sug- 
gestions and  insinuations  of  the  most  sinister  nature  had  betfi 
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levelled  at  him  and  it  had  required  all  the  aasiatance,  the  support, 
the  confidence,  the  loyalty  and  the  encoura^fement  which  he  had 
received,  first,  from  their  illustrious  chairman  ;  secondly,  from 
every  single  member  of  the  board  ;  thirdly,  from  every  manaRer 
and  head  of  department  throuf^hout  the  whole  of  the  orj^anieation, 
and,  fourthly— to  which  he  attached  no  small  de{?ree  of  satis- 
faction— the  enormous  number  of  letters  which  he  had  received 
from  shareholders,  not  only  throufjhout  this  country  but  throuRh- 
out  the  whole  world,  in  which  they  had  expressed  their  deep 
sympathy  and  their  absolute  confidence  in  him.  In  those  circum- 
stances, and  largely  due  to  those  circumstances,  one  had  been  able 
to  face  a  condition  of  thinps  which  otherwise  became  well  niph 
intolerable.  They  had  had  during  the  past  year  a  trouble  far  more 
serious  and  which  occasioned  to  him  and  to  many  of  the  directors 
much  greater  anxiety  than  the  trouble  to  which  he  had  first  alluded 
—he  referred  to  the  most  unfortunate  accident  which  befell  their 
chairman.  He  was  quite  sure  that  everybody  present  sympathised 
with  Mr.  Marconi  in  his  accident,  and  were  as  anxious  as  were  the 
board  to  hear  of  his  progress.  It  was  with  a  very  considerable  degree 
of  satisfaction  he  could  say  that  the  chairman  had  returned  to 
them  not  only  none  the  worse  for  the  accident,  but  as  far  as  he 
(Mr.  Isaacs)  had  been  able  to  gauge,  with  even  greater  inspiration 
than  before.  During  the  last  six  or  eight  months  Mr.  Marconi  had 
taken  out  a  very  large  number  of  very  important  patents,  patents 
which  he  (the  speaker)  felt  were  at  least  as  important,  if  not  more 
important,  than  the  patents  which  he  had  taken  out  in  the  past. 
They  would  no  doubt  see  further  important  developments  in  the 
industry  in  which  they  were  engaged,  and  which  they  looked  to 
the  chairman  to  continue  to  pioneer,  and  he  was  quite  confident 
that  as  long  as  Mr.  Marconi  was  with  them  the  company  would 
continue  to  pioneer  that  great  science  of  which  he  was  the  inventor. 
They  all  knew  that  through  Mr.  Marconi's  genius  when  they 
went  to  sea  they  were  able  to  receive  telegrams  with  their  morning 
cup  of  tea  from  those  they  had  left  behind.  He  (Mr.  Isaacs)  was 
not  fond  of  prophesying,  but  he  was  going  to  venture  on  this  occa- 
sion to  prophesy  that  the  date  was  not  far  distant  when  with  their 
cup  of  tea  in  the  morning  they  might  hear  the  ring  of  a  bell,  and 
taking  their  telephone  from  its  stand  might  talk  to  those  whom 
they  had  left  behind.  The  company  had  not  made  a  habit  of  boast- 
ing at  any  time  of  the  work  which  it  was  doing,  but  he  supposed 
they  had  all  read  in  the  newspapers  of  the  wonderful  things  which 
were  being  done  by  persons,  most  of  whom  they  did  not  know,  in 
wireless  telephony.  Whatever  they  had  read  in  the  newspapers  as 
being  done  by  wireless  telephony,  the  Marconi  Co.  had  done  more, 
but  until  they  were  prepared  to  say  exactly  what  definite  results 
in  a  practical  way  could  be  obtained  from  wireless  telephony  it  would 
remain  silent.  They  would,  perhaps,  at  an  early  date  be  able  to  turn 
wireless  telephony  to  practical  commercial  account,  and  it  would  then 
be  time  enough  to  speak  about  it.  Some  of  the  shareholders  had 
been  perhaps  not  unnaturally  disappointed  or  a  little  impatient  in 
connection  with  the  progress  which  had  been  made  by  one  or  two 
of  the  Associated  Companies.  He  would  aek  them  to  remember  that 
in  an  industry  of  that  nature  a  little  time  was  required  in  any 
country  for  its  development  and  the  turning  of  it  to  a  profitable 
and  commercial  account.  There  were  innumerable  difificulties  to  be 
surmounted  when  they  remembered  that  for  the  most  part  one  had  to 
negotiate  with  Governments  abroad,  and  like  Governments  at  home 
they  did  not  move  very  quickly.  A  little  time  was  required  for 
those  Associated  Companies  to  pull  themselves  together  and  to 
become  profitable  investments,  and  a  little  consideration  and 
patience  was  wanted  from  the  shareholders.  Personally,  he  had 
intended  to  give  some  assistance  to  some  of  those  companies  by 
paying  visits  to  them.  He  had  arranged  to  leave  England  early 
this  year  and  spend  a  little  time  in  America  and  in  Canada,  and 
also  to  pay  a  short  visit  to  Spain,  but  the  circumstances  which 
they  had  had  to  meet  during  the  last  12  months  had  made  it  quite  im- 
possible for  him  to  leave  England.  He  hoped,  however,  to  be  able 
to  go  both  to  America  and  Canada  during  the  coming  month. 
Having  thanked  the  managers,  the  heads  of  departments  and  the 
whole  of  the  staflE  for  the  services  which  they  had  rendered  the 
company  during  the  past  year,  Mr.  Isaacs  said  some  shareholders 
might  wonder  why  they  had  not  allocated  a  certain  sum  to  the 
staflE  as  bonus  as  in  previous  years.  The  reason  was  that  at  the  last 
meeting  the  shareholders  authorised  the  directors  to  dispose  of  such 
a  sum  as  they  might  think  necessary  for  the  purpose  of  establishing 
a  pension  scheme.  The  board  had  been  at  work  on  that  scheme, 
and  they  were  on  the  eve  of  completing  it.  In  conclusion,  he  said 
he  could  only  repeat  what  the  chairman  had  told  them — that  the 
company  continued  to  progress,  and  that  their  attention  was 
being  devoted  to  what  they  believed  would  be  the  most  profitable 
side  of  wireless  telegraphy  in  the  shape  of  constructing  and  ';on- 
ducting  long-distance  telegraph  services  throughout  the  world,  and 
every  month  they  came  nearer  to  realising  that  end.  In  the  course 
of  a  little  time,  when  many  of  the  stations  now  in  course  of  con- 
struction were  completed,  he  believed  it  would  be  found  that  they 
had  created  a  sound,  substantial,  and  a  profitable  business,  which 
would  be  entirely  independent  of  whether  or  not  others  were  able  to 
introduce  something  which  Mr.  Marconi  had  not  previously  thought 
of  in  connection  with  wireless  telegraphy. 

A  short  discussion  ensued,  and,  in  replying  thereon.  Mr.  Godfrey 
Isaacs  said  that  the  directors  knew  nothing  whatever  of  a  rumour 
that  the  company  was  going  to  pay  a  dividend  of  30  or  40  per  cent, 
at  that  meeting.  Such  a  rumour  did  not  emanate  from  the  board, 
nor  from  anyone  connected  with  the  company.  The  remuneration 
of  the  directors  was  £3,000  per  annum  according  to  the  Articles  of 
Association.  With  regard  to  the  American  company,  the  Chairman 
at  the  last  meeting  gave  the  shareholders  a  very  complete  state- 
ment showing  exactly  the  nature  of  the  business  which  he 
(Mr.  Isaacs)  and  Mr.  Marconi  conducted  in  America. 

The  report  was  carried  unanimously. 


Austrian  Works. 

Thk  t'nifpd  (ilinn  iMtiip  and  Elertricit'j  Co.,  "f  huda  Peith, 
earned  larger  profita  io  VJ\'2,  m  a  reanlt  of  the  comiiderably 
increased  turnover  and  the  eaving  in  intercut  which  wm  effected 
through  the  augmentation  in  the  (share  '•*pital.  After  placing  the 
sum  of  £l>,Oi»0  to  depreciation  ^J^  in  the  preceding  year,  the 
accounts  exhibit  net  profitH  and  balance  forward  of  i;4  7,'><X)  m 
compared  with  £  I2,0')0  in  1 'J  11.  It  ha*  been  decided  to  diutribote 
lOi  per  cent,  for  1912,  l^einff  the  same  rate  ae  in  the  prerioiu 
year. 

The  report  for  1912   of  the  Ansli'an  -(    Uurln 

f'o.,  of    \'it'/i/ui,  states  that  the  ordern  r.  .';€d  a  sub- 

stantial increase  over  the  preceding  year  ;  they  included  equip- 
ment for  34  supply  works,  extensions  of  122  supply  work<i.  and 
10  electric  tramways.  Nothwithstanding  the  enlargement  of  the 
works,  thj  company's  plant  was  occupied  to  the  limit  of  it«  capacitj 
throughout  the  year.  An  unfavourable  influence  waa  exercised  in 
the  final  quarter  by  political  events,  and  the  exports  to  the  Orient, 
which  until  then  had  considerably  increased,  came  to  a  standHtill, 
whilst  the  domestic  trade  also  became  slower  towards  the  end  of 
the  year,  and  continued  slacker  in  consequence  of  the  general 
economic  and  political  conditions.  After  alloe^tiog  £r,8,(»<i«i  to 
depreciation  as  compared  with  a  similar  sum  in  1911,  the  accounta 
indicate  net  profits  of  £9.^.000  as  against  £7.5,000,  and  a  dividend 
of  7  per  cent,  has  been  declared  on  a  share  capital  of  £1,0<mj,0OO,  •• 
compared  with  »J  per  cent,  in  1911. 


Stock  Exebanjic^  \otices.— The  Stock  E.TChange  Com- 

mittee  has  appointed  a  special  settling  day  as  under  : — 

Thursday,  September  4th. — Melboame  Electric  Supply  Co.,  Ltd. — Scrip, 
fully  and  partly  paid,  for  i'lOO.OOO  5  per  cent,  consolidated  debenture  stock. 

And  ordered  the  undermentioned  securities  to  be  quoted  in  the 
OflBcial  List  : — 

Buenos  Aires  Lacrcze  Tramways  Co.— £.500,000  5  per  cent,  consolidated 
mortgage  debentures  of  £100  each,  Nos.  1  to  5,000,  in  lieu  of  the  scrip. 

Melbourne  Electric  Supply  Co.,  Ltd.— Scrip,  partly  paid,  for  ilOO.OOO  5  per 
cent,  consolidated  debenture  stock, 

Electric   Welding  Co,,  Ltd.— The   report  states  that 

the  accounts  for  the  year  to  November  30th  show  a  loss,  after 
charging  debenture  interest,  of  £1,583,  increasing  a  debit  balance 
brought  forward  of  £36,544. 

Newcastle   and    District    Electric    lighting.— The 

directors  have  paid  an  interim  dividend  at  the  rate  of  :>  per  cent, 
per  annum  on  the  ordinary  shares  for  the  half-year  to  June  30th. 

Esclier  Wjss  &  Co.— The  report  for  1912-13  of 
Escher  Wyss  &  Co.,  of  Zurich  and  Ravensburg,  whose  ordinary 
share  capital  is  entirely  held  by  the  Felten  i:  Guilleaume  Co., 
states  that  both  orders  and  turnover  reached  an  unprecedented 
total.  Apart  from  hydraulic  turbines  and  other  departments,  the 
business  in  steam  turbines  again  experienced  an  exceptional 
development,  and  orders  for  over  50  turbines  of  250,0<>0  H.p.  are  at 
present  in  hand.  A  noteworthy  delivery  in  the  year  was  a 
turbine  of  30,000  h.p.  for  the  Rhenish-Westphalian  Electricity 
Works  at  Essen,  and  this  has  been  followed  by  an  order  for  a 
second  machine  of  the  same  size.  After  defraying  interest  on 
loans,  and  placing  £29,000  to  depreciation,  as  against  £2o.00t>  in 
1911-12,  the  accounts  show  net  profits  of  £17,:U.O,  as  compared 
with  £400  in  the  previous  ytir.  It  is  intended  to  pay  a  dividend 
of  6  per  cent,  on  the  share  capital  of  £2CO,000.  whereas  the  finances 
of  the  undertaking  were  reconstructed  in  1911-12,  and  consequently 
no  distribution  was  made. 

John  Spencer  &  Sons,  Ltd.— The  accounts  for  the 

year  to  June30th,  including  £  1,103  brought  forward,  show  a  profit  of 
£74, Gill.  The  directors  recommend  a  further  dividend  of  3J  per 
cent.,  making  G  per  cent,  for  the  year  ;  the  appropriation  of 
£13, 1()0  to  renewals  and  improvements  ex7>enditure,  setting  aside 
£10,000  for  depreciation,  and  carrying  forward  £11,1)67. 

Lancashire    Dynamo   and    Motor    (o.,    Ltd. — The 

Fintntrif'r  states  that  the  directors  have  declared  a  dividend  at  the 
rate  of  5J  per  cent,  per  annum,  less  tax,  on  the  preference  shares, 
payable  Septeuber  1st. 

Nackay  Coi.i panics. — The  directoi-s  have  declared  the 
usual  (juarterly  dividend  on  the  common  shares  at  the  rate  of  5  per 
cent,  per  annum. 

Continental. — Norway. — The  Societe  Xorvegienne  de 
I'Azota  et  des  Forces  Hydro-Electriques,  of  Notodden.  in  which 
Swiss  and  German  financial  interests  are  participants,  proposes  to 
pay  a  dividend  of  6  per  cent,  for  1912-13  on  the  fully  paid  ordinary 
shares  as  compared  with  5  per  cent,  in  the  preceding  year,  and 
8  per  cent,  on  the  preference  capital  as  in  1911-12.  It  is  now 
intended  to  increase  the  share  capital  from  £2.340,000  to 
£3,950,000,  the  issue  to  be  made  at  a  time  which  is  regarded  by 
the  directors  as  appropriate. 

Belgium. — The  General  Electric  Co.,  of  Belgium,  reports  a  profit  of 
£3,426  for  the  last  financial  year. 

France. — The  report  of  the  Compagnie  Franijaise  des  Cables 
T^l%raphiques,  of  Paris,  for  the  last  financial  year  siiows  a  net 
profit  of  £17,526. 
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STOCKS    AND    SHARES. 


Tuesday  Evening. 

Throughout  the  Stock  Exchancfe  business  remains  on  a  very 
small  scale  ;  but,  of  course,  this  is  only  to  be  expected  at  this  time 
of  year,  and  signs  are  not  wanting  that  the  public  requires  only  a 
little  encouragrement  to  buy  back  those  stocks  and  shares  that  were 
thrown  away  during  the  period  of  nervousness  recently  gone 
through.  Even  the  demand  that  has  sprung  up  in  the  last  week 
or  two  has  caused  a  shortage  of  *stock,  and  it  is  only  with  con- 
siderable difficulty  that  any  large  amounts  can  be  picked  up  at  the 
ruling  levels.  Actually,  prices  have  fallen,  in  many  instances,  to 
Buch  an  extent  chiefly  because  the  dealers  have  marked  them 
down — not  caring  to  take  more  stock,  except  at  these  reduced 
quotations.  Any  sustained  restoration  of  confidence,  however, 
would  be  quickly  followed  by  a  general  marking  up,  for  there  are 
not  a  great  number  of  sellers  to  be  found  at  the  present  prices. 

But  it  is  chiefly  this  restoration  of  confidence  that  is  required. 
If  it  could  only  be  proved  that,  after  the  alarums  and  excursions  of 
the  last  six  months,  there  would  follow  a  period  free  from  the  fears 
of  international  complications,  little  doubt  would  remain  that 
money  would  &ow  back  freely  into  speculative,  and  what  may  be 
termed  "semi-speculative,"  securities.  Still,  it  is  not  certain  that 
further  nerve  shocks  will  not  be  administered  by  the  mismanage- 
ment of  affairs  in  the  Balkans  ;  while  the  Mexican  dispute,  though 
not  of  universal  importance,  must  necessarily  affect  the  many 
English-owned  concerns  operating  in  that  country. 

Speaking  generally,  it  may  be  said  that  the  result  of  the  last 
week's  operations  has  proved  a  tendency  for  prices  to  work 
towards  a  higher  level ;  though  not  a  little  irregularity  has  been 
leen  on  account  of  the  very  natural  reaction  which  followed  some 
of  the  recent  rises.  Mexican  issues  are  mostly  lower,  though  here 
it  is  worth  noting  that  the  falls  as  a  rule  have  by  no  means  wiped 
out  the  rises  formerly  established. 

In  the  better  feeling  that  came  into  evidence  in  the  Stock 
Exchange  at  the  beginning  of  this  week,  Home  Railways  have  been 
one  of  the  first  to  share,  and  that  to  as  great  an  extent  as  any 
other  market.  The  Underground  issues,  which  are  always 
favourite  speculative  media,  have  come  in  for  their  share  of 
attention,  and  the  6  per  cent.  Income  Bonds  of  the  Underground 
Electric  Railways  have  been  one  of  the  most  prominent.  The  rise 
here  has  been  helped  by  the  discovery  of  a  bear  account  in  the 
stock.  The  First  Income  Debenture  has  met  with  support  from 
investors,  and  has  improved  a  point  to  113.  Metropolitans  and 
Districts  have  been  very  much  to  the  fore  in  this  movement,  and 
have  both  made  considerable  recoveries.  As  a  matter  of  fact,  the 
market  in  these  two  stocks  is  ra.ther  peculiar,  as  at  certain  times  it 
will  take  very  little  buying  or  selling  to  move  the  quotations  a 
point  or  even  more.  Central  London  issues  have  moved  somewhat 
irregularly,  investors  still  apparently  exchanging  their  holdings 
from  non-assented  into  the  assented  stock.  There  has  been  a  good 
deal  doing  in  British  Electric  issues,  which  nearly  all  show  sub- 
stantial rises.  The  chief  honours  go  to  the  6  per  cent,  and  7  per 
cent.  Cumulative  Preferences,  which  have  got  up  to  87^  and  47^ 
respectively,  about  7  to  8  points  above  the  prices  ruling  only  a 
fortnight  ago.  The  Second  Debenture  and  the  Preferred  and  Deferred 
have  also  shared  in  the  improvement. 

The  Marconi  meeting,  which  was  so  eagerly  looked  forward  to,  at 
first  caused  a  little  disappointment,  as  the  speech  of  the  Chairman 
did  not  contain — as  the  Stock  Exchange  had  hoped  it  would — any 
points  on  which  to  found  a  bull  campaign.  Certainly  the  refer- 
ence to  the  proposed  Brazilian  subsidiary  is  regarded  favourably, 
but  as  yet  not  sufficient  is  known  to  enable  a  competent  opinion  to 
be  formed  as  to  its  effect  on  the  parent  shares.  After  being  up  to 
about  4i,  the  shares  dropped  back  at  first  to  3|i,  but  further  con- 
sideration of  the  speech  led  to  fresh  purchases,  with  the  result  that 
the  shares  are  only  ^^  down  from  the  highest  point  at  4tV  ;  while 
the  Preference  shares,  which  had  been  up  to  nearly  3|,  fell  sharply 
at  one  time,  though  on  balance  they  are  only  «  lower. 

Other  shares  in  this  department  have  in  several  instances  shown 
a  disposition  to  react  after  their  recent  rises,  Anglo-American 
Deferred  going  back  ^  to  23^  while  falls  were  also  registered  by 
Cuban  Telegraph  and  West  India  and  Panama  Ordinary.  The  search 
for  cheap  investments — to  which  we  have  previously  referred — has 
led  to  an  advance  of  another  ^,  following  upon  the  rise  already 
established,  and  the  Bonds  now  stand  over  par.  The  same  factor 
has  caused  improvements  in  Amazon  Debenture  and  Globe  Tele- 
graph Preference. 

All  Mexican  securities  have,  as  was  to  be  expected,  been  affected 
by  the  dispute  between  that  country  and  the  United  States,  though 
a  recovery  from  the  lowest  points  has  in  nearly  all  cases  been 
made.  Mexican  Tram  Common  and  the  two  classes  of  bonds  are 
all  lower  on  the  week,  though,  at  the  same  time,  in  the  case  of  the 
Common  shares  the  fall  is  only  one  of  3  points,  against  a  rise  of 
4^  a  week  ago  ;  while  the  5  per  cent,  bonds  have  only  lost  1  point 
of  the  5  that  they  gained  during  the  previous  week.  Mexican  Light 
and  Power  Common  have  been  similarly  affected,  having  lost  as  much 
as  4  points  on  balance  to  66  ;  as  this  goes  against  a  recent  improve- 
ment of  considerably  greater  extent,  however,  it  is  not  of  so  much 
importance  as  at  first  appears.  The  Preference  and  the  second 
Mortgage  Bonds  have  also  been  lowered,  both  losing  a  point — to 
97i  and  80  respectively. 

On  the  whole,  the  tendency  among  Foreign  and  Colonial  Electric 
Tramways  has  been  towards  higher  levels,  British  Columbia  Elec- 
tric Deferred  and  Preferred  both  following  their  rise  of  last  week 
with  a  further  improvement  of  a  point  ;  while  some  increased 
activity  has  been  noticeable  amongst  the  Debentures  and  Prefer- 
ences of  the  Anglo-Argentiue  Tramways  Company.  On  the  other 
hand,  Rio  de  Janeiro  first  and  second  Mortgage  Bonds  are  lower, 


and  also  the  5  per  cent.  Debenture  of  the  Southern  Electric  Tram- 
ways of  Buenos  Ayres.  One  of  the  good  features  of  the  week  has 
been  an  improvement  of  5  points  to  115  in  the  Common  stock  of 
the  Canadian  General  Electric  Company  ;  but  among  other  stocks  in 
this  department  may  be  noted  a  fall  of  2  in  Monterey  Light  and 
Power  First  Mortgage  Debenture. 

There  has  been  a  fair  number  of  rises  amongst  the  English 
Supply  and  Manufacturing  Companies,  several  Debentures  and 
Preferences  being  picked  out  by  the  investor  on  the  look-out  for 
high-yielding  shares.  Also  among  the  Ordinary  issues  the  tone 
has  been  better.  Westminster  Ordinary  are  i  higher  at  8J,  while 
St.  James'  and  Pall  Mall  have  risen  I.  British  Westinghouse 
Pref.  have  again  been  picked  up,  and  have  risen  J  to  over  1,  while 
the  Debentures  are  also  better  at  66^.  Telegraph  Construction 
improved  to  38,  which  follows  upon  a  rise  last  week.  British 
Insulated  and  Helsby  Cables  have  improved  ;  but  Babcock  and 
Wilcox,  after  their  recent  advance,  have  reacted  to  3  J.  At  this 
week's  plantation  sales  a  record  amount  of  rubber  was  put  up, 
and,  very  naturally,  the  price  fell  still  further.  The  depression 
has  been  accentuated  by  the  fear  that  the  trouble  of  an  American 
firm  is  of  a  worse  description  than  was  originally  suspected. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing: 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday 

,  August  27th. 

CHEMICALS.  &0. 

Latest 
Price. 

Fortnight's 
Inc.  or  Deo. 

«  Aold,  Hydroohlorio          .. 

per  cwt. 

I'- 

•  • 

a     „     Nitric ; 

»» 

^V; 

•  • 

m     „     Oxalic            

per  lb. 

aid. 

•  • 

m     „      Sulpbario 

per  cwt. 

6/6 

•  • 

m  Ammoniac  Sal        

I. 

42/- 

•  • 

M  Ammonia,  Muriate  (large  crystal) 

per  ton 

£2910 

*  • 

a  Bleaching  powder 

H 

£6  5 

•  * 

m  Bisulphide  of  Carbon 

H 

JE18 

.. 

m  Borax 

II 

£11  10 

a  Copper  Sulphate 

K 

£21  10 

a  Lead,  Nitrate         

H 

£27  10 

•  • 

a      „     White  Sugar 

II 

£26 

•  * 

■      „      Peroxide 

11 

£32 

•  • 

e  Methylated  Spirit 

per  gal. 

2/6 

• « 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

8*d. 

•  • 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

•  • 

a        „       Chlorate 

per  lb. 

ffd! 

•  • 

a        „       Perchlorate 

II 

«• 

a  Potassium,  Cyanide  (98/100  %) . . 

II 

7id. 

•  • 

(for  mining  purposes  only) 

a  Shellac          

per  cwt, 

100/- 

15/-  inc. 

a  Sulphate  of  Magnesia      . . 

per  ton 

£410 

•  • 

a  Sulphur,  Sublimed  Flowers 

II 

£810 

•  • 

a        „         Recovered         .^ 

II 

£6  10 

•  • 

a        „        Lump 

II 

£6 

•  • 

a  Soda,  Caustic  (white  70/72  %)   . . 

II 

£10  6 

•  • 

a     „     Chlorate       

per  lb. 

Bid. 

•  • 

a      „     Crystals         

per  ton 

£86 

•  « 

a  Sodium  Bichromate,  casks 

per  lb. 

8d. 

•  • 

METALS.  &c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£96 

•  • 

b          „          Wire,  in  ton  lots) 
(1  to  14  8.W.G.)  J 

II 

£121  6  8 

-. 

b           „          Sheet,  in  ton  lots   . . 

II 

£126 

•  • 

p  Babbitt's  metal  ingots     . . 

1, 

£60  to  £221 

•  • 

c  Brass  (rolled  metal  2*  to  12"  basis) 

per  lb. 

8&d. 

|d.  inc. 

c      „     Tube  (brazed) 

II 

lOid. 

|d,  inc. 

c      „         „     (solid  drawn) 

II 

9id. 

gd.  inc. 

c      „     Wire,  basis 

II 

S^d. 

|d.  inc. 

c  Copper  Tubes  (brazed)     . . 

II 

ll|d. 
lljd. 

|d.  inc. 

C       „           „      (solid  drawn) 

II 

|d.  inc. 

g       „      Bars  (best  selected) 

per  ♦;on 

£86 

£1  inc. 

g       „      Sheet          

H 

£86 

£1  inc. 

g       „      Rod  

If 

£86 

£1  inc. 

d       „      (Electrolytic)  Bars 

II 

£73 

•  • 

d       „                „           Sheets     .. 

II 

£91 

•  • 

a      „                „           Rods 

II 

£78  10 

,  , 

d       „                „           H.C.  Wire 

per  lb, 

9id. 

,  , 

/Ebonite  Rod           

>• 

4/6 

^  , 

/       „        Sheet        

tl 

4/- 

•  • 

a  German  Silver  Wire 

tl 

1/10 

*  • 

b  Gutta-percha,  fine 

II 

6/6  to  7/6 

dec. 

b  India-r-.bber,  Para  fine  , . 

M 

8/9 

Id.  dec. 

y  Iron  Pig  (Cleveland  warrants)  . . 

pex  ton 

51/9 

2d.  dec. 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

(1 

£14 

•  • 

g  Lead,  English  Pig 

II 

£20  15  to  £21 

10/-  dec. 

m  Manganin  Wire  No,  28  . .        . . 

per  lb. 

6/6 

•  • 

4- Mercury        

per  hot. 

£7  6 

,  , 

e  Mica  (in  original  oases)  small  . . 

per  lb, 

6d.  -to  Bs. 

•  • 

e     ,,               ,,           „      medium 

H 

B/6  to  6/- 

«• 

e     „               .,           „      large   .. 

II 

7/6  to  11/- 

•  • 

o  Nickel,  sheet,  wire,  &c 

II 

8/6  to  4/6  nom 

'•  • 

p  Phosphor  Bronze,  plain  castings 

H 

1/1  to  1/3J 

•  • 

p         „            „    rolled  bars  &  rods 

II 

1/OJ  to  i/a 

•  • 

p         „           „  rolled  strip  &  sheet 

II 

1/2J  to  1/5J 

•  • 

o  Platinum       

per  OB, 

166/- 

^  , 

d  Bilicium  Bronze  Wire 

per  lb. 

lld. 

Id.  inc. 

r  Steel,  Magnet,  in  bars 

per  ton 

£66 

.. 

J- Tin,  Block  (English) 

II 

£195  to  £196 

£3  inc. 

a    „     Wire,  Nos.  1  to  16    .. 

per  lb. 

2/7 

Id.  inc. 

p  White  Anti-frlotion  Metals 

per  ton 

£60  to  £328 

., 

k  Zinc,  Bb't  (VlelUe  Montague  bnd.) 

H 

£25  6 

•  • 

a  G.  Boor  ft  Co. 

b  The  British  Aluminium  Co.,  Ltd, 

e  TboB,  Bolton  &.  Sons,  Ltd, 

d  Frederick  Smith  &  Co, 

e  F.  Wiggins  &  Sons. 

/  Indla-Rnbber,  Qatta-Peroba 

Telegraph  Works  Co.,  Ltd. 
g  James  «  Bhakspeare, 
2  Bdward  Till  A  Go. 


Qnotations  supplied  by— 

Boiling  A  LowBi 
k  Morris  Ashby,  Ltd, 
J  Richard  Johnson  A  Nephew,  Ltdi 
m  W.  T.  Glover  &  Co.,  Ltd, 
a  P.  Ormiaton  A  Sons 
o  Johnson,  Malthey  A  COi,  Ltdi 


>nd 


r  W.  F,  Dennis  A  Oo, 
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SHARE     LIST     OF     ELZOTRIOAL     0OMFANIE8. 


ENGLISH    ELECTEICTTT   SUPPLY   AND   POWER   C0MPAME8. 


NAME. 


Bonmemoath  ft  Poole,  Ordi    .. 

Do.    4i%Pre( 

Do.    Beoond  6  %  Fret. 

Do.    4^  %  Deb.  Stock.. 
Brompton  A  KenBlDgton,  Ord... 

Do.    T%  Oum.  Pref 

Oentral  Electric  Bmpply,  i  %\ 

Onar.  Deo.  J 

Oh»rlng  OroBB,  West  End  ft  Otty 

Do.    ii  %  Oum.  Pref 

Do,     •'Olty     Undertaking"! 
4i  %  Onm.  Prel.  J 

Do,         Do.  4%  Deb 

Ohelsea,  Ord 

Do.    ii  %  Deb 

Olty  of  London,  Ord,      ..        .. 

Do,    8%  Oum.  Pref 

Do,    6%  Deb 

Do,    4i  %  Second  Deb, 
Oonnty  of  London,  Ord 

Do.    6%  Pref 

Do.    4i%Deb 

Do.    4}  %  Beoond  Deb, 
Bdmondson's,  Ord 

Do.    6%  Oum.  Prel 

Do,    6%  Non-Cum.  Pref.      . . 

Do.    4i  %  First  Mort.  Deb,  . . 
FolkeBtone 

Do.    6  %  Onm.  Prel 

Do.    4i%  First  Deb.  .. 
Hove ..       .. 


Btook 

or 
Bhare. 


* 

10 

10 

10 

stock 

6 

6 

100 

6 
6 


100 
6 
Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
£S 
6 
5 
100 
6 
B 
100 
B 


DlTidends 
for 


1911, 


6 

a 

10 
T 

4 

B 
4 

4 

4 

6 

8 
6 
6 

n 

6 
6 

I 

Mil 
6 

*i 

9 


1013. 
6 

s* 

10 

1 

4 

Bf 

4 

4t 

9** 

6 

6 

? 

6 

it 


B 


Oloilng 
Qnotatlona 
Aug.  26tb, 


EJ-  ICi  xd 
SA—  9|  xd 
9^-  lOgxd 
95  —  98 
8i-  83  id 
e|—    8gxd 

94  —  97 

ii-    42  xd 
H-    4ixd 

Si—    4 

90  —  92 
4|_    6i 

94  —  97 

1.5  —  16 

12  —  13 
114  —118 

99  —101 

11  -  llj 

Hi—  12i 
102J  -104i 

98  —101 

4  —    4| 

li-  2 

80  —  83 

4i—    6 

4V-    5 
88  —  90 

7i-    8J 


Rise  I  Present 
+  or     Yield 
FaU       p.o. 


-i 


+  i 


-fl 


£   8. 

d. 

6  17 

1 

4  14 

9 

B  15 

8 

4  U 

10 

6  14 

8 

4  1 

2 

4    3  6 

6    2  7 

4  17  3 

B  12  6 


4  7  0 
4  17  7 
4  12  9 
6  12 
4  12 
4  4 
4  9 
6  4 
4  18 
4    6    2 

4  9    1 
Nil 

8    8    7 

5  's    5 

6  0    0 
6    0    0 

5  0    0 

6  9    1 


RAMI), 


ot 
Btaare. 


Kensington  ft  Knlghtsbrldge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  41  %  Deb.  .. 
London  Electric,  Ord 

Do,    8  %  Pref 

Do,    4  %  T'lrst  Mort.  Deb,    .. 
Metropolitan         

Do,    41  %  Cum.  Pref 

Do.    4}  %  Flrat  Mort.  Deb. . . 

Do,    84%  Mort.  Deb 

Mortb  Metropolitan  Power  Sup- ) 

ply,  6  %  Mortgagea  (Red.)  J 

Hotting    Hill,    6  %  Non-Cum.  I 

Prel./ 

Ozlord  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do.    8i%Deb 

Bonth  London,  Ord 

Do.    6  %  First  Mort.  Deb.    .. 
South  Metropolitan,  7  %  Pref.. . 

Do.    4i  %  First  Deb.  Stock  .. 
Urban,  Ord 

Do.    6  %  Oum.  Pref 

Do.    41  %  First  Mort.  Deb. . . 
WestmlnBter,  Ord,  ..        .. 

Do.    4i%  Com,  Prel 


6 
Stock 
Stock 

a 

6 
Stork 
6 
6 
Slock 
Stock 

100 

10 

6 

6 

B 
100 

4 
100 

1 
100 
£3 

6 
100 

B 

B 


Dtrldends 
lot 


1911 J 1913 


10^ 
T 

8i 

B 

B 

N^ 

a 

4 

10 

4 


Bi 

4 

4 

? 
4 

4+ 


W 
lOf 

1 

N 

54 

B" 

I 

4i 
NU 

8 

4 

10 

4 


QoolMioai 

Aog.  aeth. 


+  or 


n-  '8xd 

89  —  91 

T4  —  78 

li-   u 

88  —  91 
Bk-    Sixi 

4 —    4 

96  —  9* 
77-60 

98  -101 


2i-    2J 
65  —  68 
8i—    83zd 
4|-    6i 


+  i 


TlaU 


4  ■. 


d. 
0 

11 
6 
9 
7 
0 
4 
0 
1 
« 


6  14  a 


6 
1 
0 

10 


11 
u 

0 

1 

0 

1  0 

17  11 

10  6 


6    3    8 

5  14    8 

4    5    9 


COLONIAL  AND  FOBEieN  ELECTBICITT  SUPPLY  AND  POWEB. 


Adelaide,  6  %  Prel 

Caiontta,  Ord 

Do.    5%  Prel 

Calgary  Power,  Ist  Mort,  BdB, 
Cinadian  Qen.  Bl.  Com, 

Do.    7%  Pref 

Oordoba  Lt.,  Power  and T,,  Ord, 

Do,    6%  Deb 

Blec,  Lt,  and  P,  of  Coohabamba,  \ 

S  %  Bonds  I 

Bleo,  Supply  Victoria,  6  %  IbI  ) 

Mort.  Deb.  J 

Bleo,  Dev,  Ontario,  6   %   let) 

Mort.  Bonds  J 

Kalgoorlle  Bleo.  P.  and  L.,  Ord. 

Do.    8%  Pref 

Kaministiqula  Power,  B%  G,  Bs, 

Madras,  Ord,  

Melbourne,  6  %  Ist  Mort.  Deb, 
Mexican  El.  Lt^^  B  %  iBt  M.  Bds. 
Mexican  Lt.  ft  Power,  Oommon 

Do,    7  %  Cum.  Pref 

rio,     K  %  Int  Mnrt.  daXS  Rds, 

Do.    6  %  and  Mort.  Bonds    . . 


6 

6 

6 

6 

84 

84 

6 

6 

6 

100 

6 

6 

$100 

7 

7 

$100 

7 

7 

1 

8 

6 

100 

6 

6 

100 

6 

6 

100 

6 

B 

$500 

6 

B 

10/- 

Nil 

•  • 

1 

6 

6 

$600 

6 

B 

6 

Nil 

,  , 

100 

6 

B 

,  , 

B 

6 

$100 

4 

n 

$100 

7 

7 

R 

B 

100 

5 

6 

6  —    6i 

7-74 

5  -    6i 

90i-  92  J 

118  -117 

119  —124 

f-   n 

931-  95i 
90—92 

87J—  90i 

914—  93^ 

i-    1% 

101  —108 
li-    1| 
103  —106 

78  —  82 
64  -  f8 
95  - 100 
90-92 

79  —  81 


•  • 

B  14  8 

•  • 

6  13  4 

•  • 

4  16  3 

,  , 

5  8  1 

+  5 

5  19  8 

6  12  11 

,, 

6  8  1 

•  • 

6  4  9 

•- 

6  10  6 

.. 

6  10  6 

,  , 

6  6  11 

NU 

-  i*« 

10  13  4 

•  • 

4  17  1 

•  * 

4  14  4 

•  > 

6  1  11 

-4 

5  17  8 

-1 

7  0  0 

6  8  8 

"1 

6  8  6 

Monterey  Bly.  Light  ft  Power, ) 

6  %  iBt  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal, ) 

6  %  Ist  Mort.  Bonds  / 

River  Plate,  Ord 

Do.    6  %  Non-Cum.  Pref.      ., 

Do.    6%  Deb.  Stock    .. 

Boy.  Bleo.  Co.,  Montreal,  4)  %  ) 

Ist  Mort.  Deb.  J 

Bhawlnlgan  Water,  Capital 

Do.    6  %  Con.  iBt  Mort.  Bonds 

Do,    4i%Per.  Deb 

Toronto  Power,  4*  %  Deb, 
Vera  Oros  Lt.,  P.  and  T.,  6  %  \ 
iBt  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref.  . . 
West  Eootenay  Power  and  Lt., ) 
iBt  Mort.  8  %  Gold  / 


100 

B 

$100 

9t 

$600 

6a 

Stock 

10 

Do. 

6 

Do. 

6 

100 

4 

4 

$100 

64 

$600 

6 

Stock 
Do. 

a 

a 

100 

6 

1 

Hid. 

17|d. 

100 

6 

74-77 

315  —925 

15  —  36 

207  —317 
103  —107 

97§-  994 

100  —103 

134  —139 
10  ti -1064 
S94-102i 
97  —100 

9Ci-  93i 

H-    H 
106—106 


6    9  10 

4    0    0 


4    B 

B    9 

4  19 


4    8    8 

8  19  a 
4  14  0 
4  7  10 
4  10    0 

6    8    1 


5  11    1 


TELE9RAPH   AND   TELEPHONE   COIEPANIES. 


A  naion  Telegraph         ..        .. 

Do.    6%  Deb.  Bed 

American  Telep.  &  Teleg.,  Cap. 

Do,    Oollat.  TruBt 
A  agio- American  Telegraph 

Do,    6%  Prel 

Do,    Del 

Aaglo  •  Portnguese   Tel.,  6  %  1 
Mort.  Deb.  f 

Chili  Telephone 

Commercial  Cable,  Btlg.  4%  Deb. 
Onba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W,  India  Cable,  4i  %1 
Reg.  Deb.  | 
Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref,  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension  . . 

Do.    4%  Deb 

Bast  and  8.  Africa  Tel.  4  %) 
Mt.  Db.  Mauritius  Bub.  j 
Blobe  Telegraph  and  Trust 

Do.    6%  Prel 

8reat  Northern  Telegraph 
Indo-Boropean  Telegraph       . . 
Maokay  Companies  Oommon  . . 

Do,    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do.    1  %  Onm,  Partio,  Prel, 


10 

4 

4f 

Btook 

B 

6 

$100 

B 

8 

$1000 

4 

4 

Stock 

8 

B 

Do, 

8 

8 

Do, 

80/. 

30/. 

100 

6 

B 

B 

7 

8 

Stock 

4 

4 

10 

6 

6 

10 

10 

10 

6 

4 

4t 

B 

10 

10 

10 

6 

4 

100 

4 

4 

Stock 

7 

1\ 

Do, 

84 

84 

Do, 

4 

4 

10 

7 

7 

Stock 

4 

4 

96 

4 

4 

10 

6 

6t 

10 

6 

6 

10 

18 

20 

36 

18 

13 

$100 

6 

6 

$100 

4 

4 

1 

30 

1 

H 

•  • 

6i-    71 
94-96 

132  -185 
90  —  92 
62  —  P5 

108  —109 
aSi—  23| 

104  -106 

7A-  7A 
624-  844 
Si-  9i 
15  J-  163 
8i-  81 
61-  71 
6i-     7| 

98  —100 

127  —130 
75  —  77 
944—  964 
124-  13 
92  —  94 

99  —101 

u  —  114 

124-  12a 

30  —  82 

554-  574 

t2  —  84 

66  —  70 

4  -  4J 

3i-  81 


+  4 
-'4 

-i 


+  i 


6  3 
5  2 
5  18 
4  7 

4  12 

5  10 

6  6 

4  16  3 

5  5  10 

4  14  8 

6  9  9 

5  19  4 

6  6  8 
6  18  0 

5  10  4 

4  10  0 

6  7  8 
4  10  11 
4  a  11 
6  7  8 

4  5  1 

3  19  3 


5  4 

4  16 

6  13 
6  13 
6  19 

5  14 
4  17 
4  17 


Monte  Video  Telephone,  Ord, . . 

Do.    5%  Pref 

New  York  Telep.,  44%  Qen,  Bnds. 
Oriental  Telep.  and  Elec. 

Do.     6%  Cum.  Pref 

Do,    4%  Red,  Dob 

Faclflc  and  European  Tel.,  4  %  ) 
Qnar.  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  %  ) 
Deb.  Red.  j 
United  River  Platv.  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  Amerior   . . 

Do.     4  %  Debs.,  1  to     ,600) 
guar,  by  BrsB.  Bub,  Tel.  j 
West  India  and  Panama  Teleg, 

Do,    6  %  Cum.  let  Pref. 

Do.    6  %  Cum.  3nd  Prel, 

Do.    6  %  Debs 

Western  Telegraph,  Ltd, 

Do,    4%  Deb 

Western  Union  44  %  Fdg,  Bonds 


1 

8 

6t 

1 

6 

B 

100 

4 

4 

1 

8 

10 

1 

6 

n 

Stock 

4 

4 

Do, 

4 

4 

10 

10 

10 

Cert, 

8 

6 

Stock 

4 

4 

B 

B 

8t 

S 

B 

6 

84 

94 

•  • 

100 

4 

4 

10 
10 

I' 

^1 

10 

S 

6 

100 

B 

B 

10 

7 

71 

Stock 

4 

4 

$1000 

4 

4 

96-98 

9i—    ICJ 
124  -137 


+  1 


B    6 

6  14 
4  9 
6  8 
4  16 
4  10 


4    1    8 


9  17 
4  14 


4  13  9 

B  14  4 

4  11  0 

4    3  4 


1    8 
6  11 


18 
1 

19 
5 
6 

14 


*  Unless  otherwise  stated,  all  sharea  are  lolly  paid.  a  Ptii  in  delerred  interest  warrants,  i  Interim  Dividend, 


3s.  in  Funded  Dividend  Certs. 
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THE    ELECTRICAL   REVIEW,     [voi,73.  no.  1,866,  August  29,  ms. 


SHARE    LIST    OF    ELECTRICAL    00MPANIBS.-(^n^»««<2.) 

ELECTRIC   RAILWAYS   AlfD   TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pref.  Ord 

Do.    B%Pref 

Do.    44%  Deb 

Brit.  Eleo.  Trao,,  6  %  Pref,     . . 
Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr"f 

Do.  7%  Non-Cum.  Pr'f. 

Do.  5%Perp.  Deb,      .. 

Do.  4*  %  and  Deb.       . . 

Central  London  Railway,  Ord. 
Do.    Gtd.  Assented    . . 

Pref.  

Gtd.  Assented     .. 

Def 

Gtd.  Assented     .. 


Do. 
Do. 
Do. 
Do. 
Do. 


City  ft  B.  London,  6  %  Pref.,  1691 

Do,        Do.         1B96    .. 

Do.        Do.         1901    .. 

Do.        Do.         1908    .. 

Do.    4%  Deb 

Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

Ijle  of  Thanet  Trams,  5%  Pref, 

Do.    4%  Deb 

Lancashire  United.  6  %  Deb.  . . 
London  and  Suburban,  Ord.    . . 

Do.         Do.      5  %  Cum.  Pref. 

Do.         Do.     44  %  Ist.  Deb. 


Block 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
ino 
100 
100 
100 
10 

1 

100 

6 

100 

100 

1 
1 

100 


Dividends 
for 


191L 

Nil 

6 

4J 


5 

4i 
8 

4 

i 

i 
6 
6 
6 
6 
4 

Nil 
6 

a! 

4 

6 


1912 

Nil 

6 

4i 


6 
3 
6 

44 
3 


4 

5 

6 

6 

6 

4 
Nil 

6+ 

4J 
2J 

4 

6 


4i 


Closing 

Quotations 
Aug.  26th. 


A-  A 

ih-  ?* 

72  —  77 
10  -  UJ 

44-    6 

85  —  fe 

46  —  49 
90  —  93 

74  —  78 

73  —  75 
81  —  83 
76  —  78 
83  —  85 

75  —  77 
80  —  82 

97  —  99 
P8  —100 

98  —100 
97  —  99 
97  —  99 
92  —  94 

2h-    2g 

M-  3 

68  —  73 
2i-    31 
73  —  78 

76  -  78 
i-     i 

65  —  75 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  B.  d. 

Nil 

•  * 

6    3    0 

, , 

6  17    0 

+  1S 

•  • 

+  * 

46 

6  16    4 

+  3 

6    2    5 

6    7    B 

+  2 

5  15    6 

4    0    0 

4  16    5 

—2 

5    2    7 

+  1 

4  14    2 

2  12    0 

4  17    7 

■i    0  10 

5    0    0 

6    0    0 

5    10 
5    19 

4     5    1 

Nil 

7  13    7 
6    8    3 

4  15    8 

5    2    7 

6    8    2 

•  • 

6  '6    0 

NAME. 


L  -)ndon  Eleo.  Ballw'ys,  4  %  Deb 
L  )ndon  United  Trams,  4  %  Deb 
Metropolitan  Hallway  Ooneol 

Do.    Snrplns  Lands    .. 

Do,    84%  Deb 

Do.    84%  Pref 

Do.    84%  Con.  Pref.  .. 
Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4%  Prior  Lien    .. 

Do.    44  %  First  Pref, . . 

Do.    84%  Gtd 

Metro.  Eleo.  Trams,  44  %  Deb 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Bontb  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground     Bleo,    Railways 

Do,    "A" 

Do,    6%  First  Cum.  Inc.  Deb 

Do.    44%  Bonds 

Do.    6  %  Income 
Torksbire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    «i%Deb 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 

100 

100 

6 

6 

too 


DlTldends 
for 


1911, 


I 


4i 


6 

44 

6  f 

8+ 
4i 


Closing 

Qnotatione 

Aug.  26th. 


91  - 
60  - 

48  - 
60  - 

83  - 

81  - 
77  - 
85J- 

136  - 

92  - 
95  - 

82  - 
74  - 

84  - 
90  - 


82  — 

1- 
63  — 

H- 

4- 

112  - 

99  - 

914- 

4- 

84- 

81  - 


98 

6t 
484 
62 

86  zd 
88  xd 
79  3£d 
35| 
139 
94 
97 
8t 
76 
88 
93 

•  *? 
14  xd 

86 

•  3 

■  68 

■  4J 

■  i 
-114 

•101 

■  954 

■  8 

-  4 

-  85 


Rise 

-t-  or 
Fall 


+  I 


+  i 


-n 


Present 

Yield 

p.o. 


M  a.  d, 

4  6  0 

5  0 

7  0 

8  9 
2  4 
4 
8 

Nil 
4  6 
4  6 
4  2 
6  7 

4  12 

5  2 

6  7 


7  12  6 

5  6  5 

8  0  0 

6  17  8 
Nil 
Nil 

5  5  3 

4  9  1 

6  5  8 
Nil 

5  6  0 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLOIOAL   AND   FOREIGN. 


Anglo-Arg.  Trams,  let  Pret,     . . 

Do,    3nd  Pref 

Do.    4%  Deb 

Do,    44%  Deb 

Do.    6%  Deb 

Auckland  Trams,  6  %  Deb. 
Bombay  Eleo.  B.  A  Trams,  Pref. 

Do.    44%  Deb 

Do.    5%  2nd  Deb 

Brazilian  Traction  Light   and  1 
Power  / 

risbane  Trams  Invt.,  Ord,     . . 

Do.    5%  Pref 

Do.    44%  Deb 

B,  Columbia  Eleo.  Rly.,  Def,    .. 

Do.    Pref.  Ord 

Do,    B%Pref 

Do.    44  %  Ist  Mort.  Deb.      .. 

Do,    44  %  Vancouver  Deb,   .. 

Do,    41%  Con.  Deb 

Oalontta  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Oape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  4  Lt„  5  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
K»lgoorlie  Eleo.  Trams  .. 

Do,    6%  A  Deb 

Do.    6%BDeb. 


6 

B* 

^ 

6 

64 

64 

100 

4 

4 

100 

44 

44 

100 

6 

6 

100 

6 

6 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

.  . 

6t 

6 

e 

8 

6 

6 

5 

100 

44 

4* 

100 

8 

8+ 

100 

6 

6 

100 

B 

6 

40 

4 

^ 

100 

4 

^ 

100 

4 

4 

6 

7 

5 

6 

6 

6 

100 

44 

44 

1 

24 

5 

6 

6 

B+ 

100 

4 

4 

100 

6 

6 

11000 

6 

6 

1 

Nil 

,  , 

100 

6 

6 

100 

6 

B 

4i^ 

4| 

91  ■ 
954 
974 
100  • 
lOf 
94  • 
96  • 


-  in 

-  41 

-  93 

-  974 

-  994 
-102 

-  Hi 

-  96 

-  99 


95J-  961 


7  - 

4|- 

97  - 

126  - 

111  - 

1024- 

100  - 

lOO  - 

954- 

51- 

41- 

954- 

fi- 

92  - 
904- 
944- 

^- 
85  - 
26  - 


-  74 

-  H 

-100 

-181 

-116 

-1054 

-103 

-109 

-  974 

-  6i 

-  £i 
-984 

-  tl 

-  5,%  xd 

-  97 

-  944 
-984 

-  A 

-  90 

-  85 


6  11    4 

5  18  U 

4    6    0 

+  h 

4  12    4 

5    0    6 

,  , 

4  18    0 

,, 

5    4    4 

4  13    9 

6    1    0 

+  U 

6    4    8 

+  i 

6    6    8 

•  • 

4    8  11 

,  , 

4  10    0 

•fi 

6    2    2 

-Hi 

5    3    6 

4  14    9 

•  • 

4    7    6 

4    8    8 

•  * 

4    7    2 

, , 

6  12    0 

4  17    7 

, , 

4  11    5 

6    8    1 

4    B  U 

, , 

4    2    6 

,, 

5    5  10 

5    1    6 

•  • 

Nil 

6  11    1 

•  • 

La  Plata  Bleo,  Trme,  Ord, 

Do,    Pref 

Lisbon  Eleo.  Trams,  Ord, 

Do,    6%  Pref 

Do.    B  %  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„  Eleo.  Tr,  (luU4),  Deb.  . . 
ManaoB  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  B.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    .. 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.    .. 

Do.    6%  Pref 

Do.    6%  Ist  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.  .. 
Rangoon  El.  Tr.  &  Bap.,  Pref. . . 

Do.    44%  Ist  Deb 

Rlode  Janeiro  Trams,  Ist  Mort.  1 
6  %  Bonds  ; 
ads 


':} 


Do.    6  %  Mort.  Bonds 
Sao  Paulo  Tram,  Lt.  and 

B  %  1st  Deb 
Singapore  Trams,  B  %  Deb.     . . 
Southern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  .. 

Do.    6%  Pref 

Do.    6%  Ist  Deb 

Winnipeg  Bleo,  Bly„  44  %  Deb, 


1 

Nil 

1 

6 

I 

6 

44d. 

1 

6 

6 

100 

6 

6 

5 

6 

100 

6 

6 

100 

6 

6 

$1000 

6 

B 

tioo 

7 

7+ 

,  , 

B 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 

B 

B 

1 

6 

54 

6 

6 

6 

100 

44 

.. 

6 

100 

6 

6 

$600 

6 

6 

100 

6 

6 

100 

6 

6 

6 

7 

7 

6 

6 

6 

100 

6 

6 

100 

44 

44 

PZig 

• 

ii-  4 

• 

• 

91  —  96 

• 

4|-    5i 

. 

101  -103 

• 

87  —  89 

, 

97  -  99  xd 

, 

97-99 

-3 

924-  944 

-1 

924-  944 

-* 

61-    eg        -f 

i 

4Ji-    (>i%        + 
984-1004 

1^ 

14-    If 

»• 

. 

95  —  97 

101  -103 

-I 

95-97 

-i 

102  —  104         -f 

1 

85  -  89 

93  —  95 

-14 

44-    5 

• 

m-    5A 

, 

97  -100 

, 

101  -103           -f 

1 

17 


6  13 
6    1 


7  12 
5  15 


19 
0 
9 

12 


4  17    1 

5  8    1 
4  16    2 


6  13 

6  S 

7  0 
6  18 
6  0 
4    7 


MANUFACTURING  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboock  &  Wiloox  .. 

Do.    Pref 

British  Aluminium,  Ord.  . . 

Do.    6  %  Cum.  Pref 

Do.    5  %  Prior  Lien  Debs.  .. 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables      .. 

Do.    Pref.  

Do.    Deb 

BritLsh  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref,    .. 

Do.    Deb ,. 

Do.    6%  Prior  Lien    .. 
Browett,  Llndley,  Ord 

Do.    Pref 

Brush,  7%  Pref 

Do,    5  %  Prior  Lien  Deb.     . . 

Do.    44%  Deb 

Do.    44  %  Second  Deb, 
Callender'B  Cable 

Do.    Pref.  

Do.    Ceb ..        .. 

Oastner-Eellner 

Do.    Deb...       ••       ••       ,. 


6 

6 

6 

38 

16 

S 

6 

Nil 

•  • 

Nil 

6 

100 

6 

6 

100 

6 

6 

B 

10 

10 

6 

6 

6 

100 

H 

<} 

100 

4 

4 

8 

Nil 

Nil 

100 

4 

4 

100 

6 

6 

1 

,  , 

•  • 

1 

,  , 

,  , 

s 

Nil 

Nil 

100 

6 

6 

100 
100 

4 

J 

6 

16 

15 

6 

B 

6 

100 

44 

44 

1 

30 

20 

100 

44 

4i 

1 

^S=  1 
n-  h^ 


91  —  94 

82  —  85 
71-    8i 
5|-    6J 
99  —102 
95  —  98 

ii-  14 

65  —  68 
100  —103 

a/.  -8/. 

4/6  — B/- 
0-      i 

704-  764 
88  —  4S 
23  —  27 

101-  114 

86  —  99 
m-    3ii 
102  —105 


7    7    8 

7    2    6 

-i'b 

6    0    5 

4    7    3 

5  17    2 

5    4    3 

6  17    8 

+  * 

6    1     3 

4  16    0 

4    8    3 

4  11  10 

+  4 

Nil 

+  ^ 

6  17    8 

6  16    6 

Nil 

Nil 

Nil 

6  12    5 

10    9    4 

16  13    4 

6  10    5 

4  18    9 

4  10    6 

6    4  11 

4    5    9 

Crompton  &  Co.,  Deb,    .. 
Diok,  Kerr 

Do.    Pret. 
Bdison  &  Swan,  A,  £8  paid 

Do.    folly  paid  .. 

Do.    4%  Deb 

Do.    6  %  Second  Deb, 
Bleotrio  Construotion    .. 

Do.    Prei 

Greenwood  &  Batley,  Pref, 

Do,    Deb 

General  Eleotrlo,  6%  Pref, 

Do.    Deb 

Henley's,  Ord,       ..       .. 

Do.    Pref,  .. 

Do.    Deb...        ..        ., 

India-Rubber,  a,  &  T,    .. 

Do.    Pref 

Telegraph  Construotion.. 

Do.    Deb 

Wlllans  &  Roblnioo 

Do,    Pret 

Do,    Deb, 


100 

6 

6 

1 

6 

Nil 

1 

6 

6 

6 

Nil 

,  , 

6 

Nil 

•  • 

100 

4 

4 

100 

6 

6 

a 

8J 

6 

a 

7 

1 

10 

1 

1 

100 

B 

6 

10 

B 

6 

100 

4 

4 

6 

16 

15 

6 
100 

S 

S 

10 

74 

10 

6 

6 

la 

174 

20 

100 

4 

4 

1 

Nil 

•  • 

6 

Nil 

^  , 

100 

4 

4 

644-  694 


0  —    i 

li-  11 

58  —  62 
65  —  70 

1-    li 
m-  Si's 

74—    8 
92  —  94 

9|-  104 
89  —  94 

124-  m 

41—    54 
100-102 
121-  13| 

91  -  104 
37  —  89 
95  —  97 

tz  t 

55  —  67 


+  i 
-fi 


8    8    0 


7  18  10 
Nil 

Nil 

6  9    1 

7  2  10 

8  0  0 
6  16  9 
8    E 

5  4 

6  14 

4  6 

5  18 
4    7  10 
4    6    8 

6  9-1 
4  18    9 

6  8  1 
4    3    6 

Nil 
Nil 

7  0    4 


*  UaieEi  otherwise  stated,  all  shares  are  fully  paid. 


t  Interim  dividend. 


Bani<  nU  0t  DlMOunt  4|  p«r  cm»K  April  17th.  1911. 
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EXPORTS    AND    IMPORTS    OP    ELECTRICAL    GOODS    DURING    JULY.    1913. 


Thk  returns  of  electrical  exports  and  imports  for  July,  which  we 
publish  below,  show  a  considerable  improvement  on  the  figares 
of  the  previous  month. 

Thus  the  exports  reached  £660,363  in  value,  as  apainst  €490,995 
recorded  for  Jane,  the  increased  total,  however,  beinp  traceable 
more  particularly  to  a  largre  teleprrapbic  export  to  the  United 
States.  The  imports  for  the  month  were  valued  at  £217,415, 
which  compares  with  £211,256  the  total  for  June,  while  the 
re-exports  reached  the  hi^fh  total  of  £.U,462,  being  some  £8,000  in 
advance  of  the  previous  month's  fifrure. 

As  regards  the  individual  sections  of  the  exports,  the  machinery 


total  compared  badly  with  the  previooji  month,  knd  the  Talae  of 
cable  exports  waa  only  slightly  in  ezcem  of  the  preTiotu  month'* 
figures  -in  fact,  the  improved  export  total  wm  tolelj  dae  to  actirity 
in  the  telegraphic  section. 

The  imports,  on  the  oth^r  hand,  showed  small  incresaeein  vrloe 
in  several  directions,  and  the  only  notable  drop  was  in  tele- 
graphic and  telephonic  imports.  Apart  from  the  C.S.A..  which, 
owing  to  the  circamstance  mentioned  above,  was  oar  most 
prominent  customer  during  the  month.  India,  New  Soath  WaUt 
and  Argentina  contributed  pab.stantial  amonnts  to  oar  export 
business,  while  as  regards  the  importers  to  this  country,  the 
position  remains  substantially  the  Fame  as  in  previous  months. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


Destination  of  exports  and  ooontry  consigning 
Imports. 


^f 

u 

•o 

a)  4) 

a 

o 

«  O  c 

£5" 

§ 

*'2  S 

.ill 

"J 

u  C  d 

5  S  « 
*  *.  a 

S^ 

■"   S" 

so  U  m 

*5s  o 

o~ 

o   ft 

CO  a 

o 

o  * 

►..o-S 

a 

■^2 

H 

H 

O  *€  to 

>•  s  ^ 

*•  ■  * 

O   01  ft 


E      . 

O         CO 

o      a 


H 


^  c 

ii  o 
S 


±  e  V 
2  t  s 

■Si's 

5    "  I 


S 


.0  s  o  o 

o  £  -w  -=  =  3 

c  —-'  •-   V   " 

Or?  ?- « 

o  *  s 

H     5  I 


S 


Russia,  Sweden,  Norway  and  Denmark 

Germany 

Netherlands,  Java  and  Dutch  Indies         "... 

Belgium  ...         ...         ...         ...         ... 

France  

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria- Hungary  ... 

Greece  and  Turkey      

Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland  ... 

British  West  Indies,  British  Honduras  and 

British  Guiana        

Mexico  and  Central  America  

Pern  and  Uruguay      

OXI116  St*  »••  •••  ef*  •••  ••• 

JjJTaZll       •••  •«•  •#•  •••  »■•  ••• 

Argentina         

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  North  Africa  and  Persia       

British  West  Africa    ... 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope     

i/l  auRil  •••  •••  •■•  •••  ••■  a«9 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies        ...         

China  and  Siam 
Japan  and  Korea 
India     ...         ... 

Ueylon  ...        ...        ...        ...        ...        ... 

Straits    Settlements,    Fed.     Malay    States, 

Brit.  North  Borneo  and  Sarawak... 
Hong  Kong      


•  •• 

tsa 

•  •• 

•  •  • 

•  •• 

•  ■  • 

•  •• 

•  •• 


West  Australia 

South  Australia 

Victoria 

New  South  Wales 

Queensland       ...         

lasmania         

New  Zealand  and  Fiji  Islands 


•  •• 

•  •• 

•  ■  • 

•  •• 


•  •• 


Total,  £, 


a 

£ 

£ 

£ 

1,282 

68.5 

149 

78 

2,284 

4,706 

77 

354 

69.5 

979 

294 

75 

689 

558 

160 

30 

210 

•  •  • 

3,493 

21 

159 

21 

25 

•  •• 

1,420 

644 

215 

•  •  ■ 

797 

1,156 

565 

197 

107 

305 

•  •  • 

27 

22 

55 

64 

262 

101 

66 

38 

419 

2,832 

793 

792 

372 

303 

22 

97 

43 

19 

•  •  • 

1,117 

196 

•  156 

250 

770 

217 

503 

415 

2,714 

1,161 

701 

427 

3,267 

7,417 

404 

773 

56 

... 

115 

12 

219 

560 

151 

223 

73 

145 

13 

21 

1,137 

372 

413 

881 

996 

2,090 

711 

4.57 

1,225 

10,285 

510 

347 

443 

179 

37 

77 

426 

414 

34 

74 

20 

... 

... 

580 

1,007 

1,444 

163 

497 

496 

36 

30 

6,117 

11,185 

1,551 

2,189 

118 

211 

120 

37 

412 

545 

358 

155 

825 

955 

106 

51 

853 

12 

36 

421 

617 

707 

202 

164 

1,780 

2,689 

616 

778 

2,791 

21,338 

655 

1,390 

220 

12 

64 

385 

74 

295 

•  ■> 

•  •• 

1,478 

1,315 

639 

107 

37,735 

75,657 

16,084 

11,301 

£ 
1,7.39 
606 

159 


470 
138 


£ 

.5  46 

928 

1,071 

19 

32 


132 

r6     47 
1,804 


23 
25 

125 

11 

670 


13 
153 

36 


43 
5 

792 

1,069 


472 
984 

•  •• 

33 

86 


... 

iO 

32 

3,531 

•  •• 

346 

336 

760 

... 

27 

31 

•  •• 

1,429 

•  •• 

367 

•  •• 

19 

217 

177 

380 

499 

103 

25 

•  •■ 

1 

134 

706 

477 

15,971 

£ 

£ 

£ 

£ 

,  12,177 

49 

34 

41 

4,424 

38 

26 

... 

1,022 

19 

7 

12 

1,801 

763 

286 

...  1 

6,18{' 

1,215 

6 

16 

363 

■  «. 

8 

18 

4,735 

66 

19 

2 

2,332 

... 

48 

473 

476 

... 

98 

•  a  ■ 

53 

... 

16 

•  •• 

1,.555 

... 

22 

... 

15,333 

87 

693 

... 

225 

42 

•  a  • 

1,453 

9 

4 

31 

291 

154 

3 

26 

2,673 

... 

137 

36 

6,892 

684 

255 

23  ' 

8,419 

591 

1,344 

123 

668 

... 

•  •• 

•  •• 

1,169 

226 

23 

669 

68 

185 

•  ■  • 

4,.576 

251 

163 

•  .  ■ 

1,544 

3,150 

763 

•  a* 

4,796 

... 

193 

7 

849 

33 

■  a* 

3,922 

99 

78 

•  aa 

... 

... 

20 

... 

1,745 

303 

93 

•  •• 

5,238 

•  •« 

1,597 

•  a* 

19,643 

6,773 

7,323 

140 

842 

52 

278 

i 

1,418 

3,572 

1,186 

56 

1,830 

8 

210 

•  •• 

484 

82 

•  •• 

2,728 

15 

88 

3 

4,238 

... 

210 

... 

8,925 

897 

484 

22 

614 

•  •• 

71 

93 

... 

•  a  • 

.  •  . 

2,333 

... 

455 

IS 

138,728 

19,089 

16,582 

1,042 

£ 

1,036 
27 
33, 

1,493 
373 
316 
583 
237, 

6,896 


£ 
2,079 

11!< 
17 

226 

155 
31 

307 
3,962 
.3.007 

938 


£ 

19,H93 

13,588 
4,224 
6,184 

11,701 

941 

8,461 

9,708 

1 1,086 
1,307 


500  191,574  194,241 
2,170,    903  25,d2fi 


71 


171i 

609 

9,454, 


40' 

238 
175, 

...  I 
134' 
136 
108 


3,871 

82 

1,011 

228 


192 

154 

1,475 

6,899 

ll,93l> 

3,213 

65 

16,294 
238 
720 
799 
57 
8i4 
1,389 


1.293 

1,S3» 

3.67a 

11,946 

26,199 

36,744 

916 

18,908 

1,650 

It,  160 

11,507 

17,707 

2,631 

6,666 

58 


15,805!  28,574 

357  8,679 

2,111'  57,139 

40  1,962 


1,649;  15,993  26,804 


"i 

89I| 

50l 

344 

2,184 

13 

2,472 


427;  4,455 

105   3,251 

74|  4,667 

77!  11.126 

2,023-  41,588 

1,497 

•t63 

12.103 


2,451 


1,042  35,648  287,059  660,363 


Registered  Imports  Into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 
Germany  ...         ...         ... 

Holland  ...         ...         ...         ... 

Belgium  

£  Xo'IlCC     •••  aa*  •.•  «■•  ••• 

Switzerland 
Italy 

Austria-Hungary        

United  States ...         


115 
4,562 

854 

1,170 

291 


6,352 


35,613 

1,550 

520 

•  •• 

2,094 

35 

•  •  . 

731 

1,014 

40 

3,218 

•  ■  • 

360 

•  •■ 

632 

2,158 

13,451 

1,514 

33 

... 

•  a* 

10,242 

6,857 

2,718 

354 

1,033 

... 

272 

162 

20 

774 

177 

231 

«•• 

... 

879 

154 

V67 

55 

181 

78 

11,884 

8,577 

3,426 

;  (),93r. 

40 

29,56f« 

163 

34 

•  •• 

2,940 

40 

210 

•  •• 

1,368 

•  ■• 

26 

1  15,400 

34,389 

56.482 

14,632 

639 

a  a  . 

9,277 

17.040 

■  •• 

7.383 

6,961 

105,617 

•  •a 

... 

47 

1.9S8 

612 

4,840 

11.76» 

642 

4,097' 

1,048 

9.080 

16 

42 

3.149 

a  ■  ■ 

164 

3..38* 

42 

10 

a  .  • 

759 

577 

790 

3,512 

64.134 

2,412 

12,295 

25,891 

216,908 

Total,  £ 
Additional  imports  :  Spain,  carbons,  £367  ;  Canada,  electrical  machinery,  £140. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


853 


•  •• 

7,323 

•  ■• 

728 

1,659 

1,474 


34,462 


Total  Expoets  :  £660,363. 


Total  Re-Expobts  :  £34,462. 


Total  Impobts  :  £217,415. 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  douotless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  columns.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  neoeesarily 
the  country  of  origin. 
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NEW    FRENCH     CAR-LIGHTING    DYNAMOS. 


The  problem  of  producing  a  dynamo  for  motor-car  electric 
lighting  purposes  that  shall  give  not  only  a  constant  voltage, 
but  also  a  constant  output,  notwithstanding  the  ever- 
varying  speeds  at  which  it  may  be  driven,  is  one  that  is 
engaging  the  attention  of  electrical  engineers  both  at  home 
and  abroad.  Already  several  very  efficient  machines  have 
been  produced,  but  this  does  not  prevent  the  introduction  of 


FiG.^l. — "Grada"  Cab-Lightino  Dynamo. 

new  designs,  and  this  week  we  propose  to  describe  two 
interesting  machines  which  have  recently  made  their  appear- 
ance in  France. 

The  "  Grada  "  dynamo,  which  is  made  by  M.  Perez,  of 
50,  Rue  de  Paradis,  Paris,  possesses  a  bi-polar  field,  built 
up  with  an  aluminium  casing  which  encloses  all  the  various 
parts.     Between    the    poles    rotates   the    usual    armature, 


engine  is  set  in  motion,  the  drum  and,  consequently,  the 
armature,  are  caused  to  rotate.  As  soon  as  the  speed 
increases,  the  pressure  of  the  springs,  counterbalanced  by  the 
effort  transmitted  by  the  links  f,  is  reduced,  and  when  the 
drum  has  attained  a  speed  in  excess  of  that  for  which  the 
clutch  is  adjusted,  the  contact  between  the  drum  and  the 
clutch  shoes  is  broken,  this  taking  place,  as  already 
mentioned,  at  a  speed  of  about  1,200  r.p.m.  The  speed 
of  the  armature  then  diminishes- until  the  centrifugal  force 
of  the  weights  becomes  less  than  the  strength  of  the  springs, 
when  contact  between  the  drum  and  the  shoes  is  again 
made. 

In  practice,  the  drive  through  the  clutch  is  practically 
constant,  a  degree  of  slip  taking  place,  varying  in  accordance 
with  the  speed  of  the  engine.  One  of  the  Grada  machines 
was  recently  submitted  to  two^  hours'  test  at  the  laboratory  of 
the  French  Automobile  Club  at  Levallois,  near  Paris,  when 
the  speed  of  the  engine  ranged  from  464  to  1,371  r.p.m., 
and  that  of  the  clutch  shaft  from  1,302  to  4,114 
R.P.M.  Notwithstanding  this  wide  variation,  the  speed  of 
the  armature  spindle  only  fluctuated  between  1,198  and 
1,332  R.P.M.,  the  voltage  between  6'4  and  7*2,  and  the 
amperage  between  7*9  and  8*5.  Except  for  the  blowing  of  a 
fuse  near  the  close  of  the  test,  the  lowest  speed  of  the 
dynamo  recorded  would  have  been  1,248  R.p.m.,  the  minimum 
voltage  6*7,  and  the  lowest  output  8*1  amperes.  The  tests 
were  made  directly,  that  is,  without  the  intervention  of  a 
battery,  and  the  report  states  that  no  heating  of  the  dynamo 
was  observed.  It  mav  be  added  that  the  face  of  the  clutch 
shoes  is  lined  with  special  material,  which  permits  the  clutch 
to  be  run  dry,  without  danger  of  seizing  or  firing.  With  the 
object  of  keeping  the  clutch  drum  as  cool  as  possible,  its 
exterior  face  is  provided  with  vanes  h  (fig.  3)  which  cause 
it  to  act  as  a  fan. 


A,  Clutch  casing;  b,  Commutator  casing;   e,  Clutch  shoes  ; 
o,  Clutch  springs ;    h,  Clutch  drum ;    m,  Vanes  o£  drum. 

Fig.  2.— Sectional  Elevation  op  "Geada"  Dynamo. 


A,  Clutch  drum ;  b,  Clutch  springs  ;  o,  Clutch  shoes  ; 
D,  Weights;     f,  Links;     h,  Clutch  drum  vanes. 

Fig.  3.— Tbaksveese  Skction  of  "  Grada  "  Dynamo. 


having  atone  end  the  collector  and  brushes,  and  at  the  other 
a  clutch.  It  is  the  provision  of  the  latter  which  forms  one 
of  the  main  features  of  the  Grada  system,  for  by  its  means 
a  constant  voltage  is  assured  by  arranging  for  a  constant 
speed  of  the  dynamo — about  1,200  r.pm.— although  the 
shaft  which  drives  it  may  be  running  at  anything  from  2,000 
to  8,000  R.P.M.  It  will  be  seen  from  the  longitudinal 
section  (fig.  2)  that  in  addition  to  the  armature  spindle, 
a  second  spindle  is  provided  at  one  end,  this  being  driven  by 
any  suitable  means  off  the  engine  of  the  car.  On  the 
second  spindle  is  keyed  a  steel  drum — marked  a  in  the 
transverse  section,  fig.  3 — so  that  the  two  rotate  together. 
Connected  with  the  armature  spindle  are  two  male  clutch 
sections  or  shoes  e,  held  in  position  by  guides,  and  in 
contact  with  the  inner  face  of  the  drum  by  the  spiral 
springs  B.  Two  weights  d  are  also  mounted  on  the 
armature  spindle,  they  being  connected  by  the  links  f  to 
the  clutch  shoes.  As  the  speed  of  the  armature  increases, 
the  weights,  by  centrifugal  action,  tend  to  move  away  from 
the  spindle,  this  movement  being  transmitted  through  the 
links  F  to  the  clutch  shoes,  which,  as  the  pressure  of  the 
springs  is  overcome,  become  disengaged  from  the  drum  a. 

When  the  engine  of  the  car  is  at  rest,  full  contact  is 
made  between  the  drum  and  the  shoes,  so  that  when  the 


In  a  shunt-wound  machine  running  at  a  constant  speed, 
when  the  output  of  the  machine  is  increased,  the  voltage  at 
the  terminals  falls. 


Series 
Shunt 


H'I'li — t 


<>^^<>^. 


The  cut-in  exciting  current  passes 
by  A,  K,  B.  and  the  battery  charging 
current  by  a,  r,  e,  h,  o,  b,  when  the 
cut-In  is  engaged. 

Fig.  4.— Diagram  of  Auto- 
matic Switch. 


Fig.  5. — Di  igram  of 

CONNECTIONa. 
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By  using  a  compound  winding,  however,  it  is  possible 
to  obtain  a  uniform  voltage,  notwithstanding  the 
varying  amperage.  This  is  the  plan  followed  in  the 
Grada  dynamo,  the  arrangement  being  shown  diagram- 
matically  in  fig.  5.  The  result  is  that,  whatever  the 
number  of  lamps  in  use,  the  brilliancy — which  depends 
on  the  voltage — of  each  remains  the  same,  and  this 
without  the  assistance  of  the  battery.  In  fact,  if  the 
engine  ran  continuously  and  at  a  sufficiently  high  8[)eed 
the  battery  could  be  dispensed  with,  but  as  these  condi- 
tions do  not  exist  in  automobile  work,  a  set  of  accumulators 
is  used. 

The  battery  employed  in  the  Grada  system  consists  of 
three  cells,  having  a  total  capacity  of  60  ampere-hours,  at  a 
discharge  rate  of  8  amperes,  or  sufficient  to  run  the  whole 
of  the  lamps  of  a  car  for  a  period  of  7^  hours.  In  use, 
however,  the  battery  is  always  kept  fully  charged,  for  when 
the  dynamo  is  running,  its  capacity  is  sufficient  not  only 
to  run  all  the  lamps,  but  also  to  give  a  slight  charge  to 
the  accumulators.  As  regards  overcharging  the  battery,  it 
is  well  known  that  the  voltage  of  a  cell  rises  very  quickly 
to  1*8  volts,  and  then  very  slowly  to  2*2,  finally  making  a 
quick  rise  to  2*5  volts.  For  a  battery  of  three  cells,  the 
pressure  at  the  approach  of  the  period  of  overcharge  is, 
therefore,  7 '5  volts.  From  the  figures  relating  to  the  tests 
already  mentioned,  it  will  be  seen  that  the  voltage  of  the 
dynamo  never  exceeds  7*2,  so  that  there  is  no  danger  to  be 
feared  in  this  regard. 

Passing  now  to  the  automatic  cut-in  and  cut-out  device, 
this,  as  will  be  seen,  is  not  called  upon  to  perform  any 
function  in  preventing  overcharge  of  the  battery,  but  serves 
merely  to  prevent  the  accumulators  discharging  themselves 
through  the  dynamo,  when  the  speed  of  the  latter  falls,  and 
its  voltage  becomes  less  than  that  of  the  battery.  The 
cut-in  device,  which  is  shown  diagrammatically  in  fig.  4, 
consists  merely  of  a  bar  of  soft  iron  wound  with  fine  wire, 
and  placed  in  shunt  to  the  terminals  of  the  dynamo. 
When  the  voltage  at  the  terminals  becomes  greater  than 
that  of  the  battery,  the  soft  iron  armature  is  attracted  and 
closes  the  circuit.  If,  however,  the  speed  of  the  engine 
varies  considerably  at  about  the  number  of  revolutions  at 
which  the  cut-in  device  works,  the  result  will  be  a  con- 
stant cutting  in  and  out  of  the  battery,  accompanied  by  the 
usual  sparking.  To  overcome  this  difficulty,  the  apparatus, 
in  addition  to  the  shunt  winding  already  referred  to,  is  also 
provided  with  a  second  winding  of  thick  wire  arranged  in 
series  with  the  battery-charging  current.     On  open  circuit. 


casing,  on  the  inside 
coils,  the  shell  being 
the  bearings  and  the 
instead  of  being  fixed 
thereon  in  such  a  way 


of   which  are    fixed  the    exciting 

closed    by   end   pieces  which  carry 

carbon   bruiihes.     The  armatare  i, 

to  its  spindle,  as  usual,  is  mounte^i 

that  while  it  mast  rotate  with  it. 


the  relative  jxwition  of  the  two,  as  the  speed  increaaes.  w 
varied  by  means  of  the  worm  threads  v  cat  on  one  end  of  the 
spindle.  A  light  spring  R  maintains  the  armature  close  up 
to  the  driving  end  of  the  spindle  when  the  dynamo  is  not 
being  driven. 

Another  feature  of  the  arrangement  is  that  the  collector 
is  divided  into  four  sections,  the  object  of  which  is  described 
below.  The  brashes  K,,  K,  convey  the  current  to  the 
battery  of  accumulators  in  the  usual  way,  while  a  small 


Fig.  6.— Details  ov  "Stereos"  Cab-Lighting  Dynamo 


the  current  passes  through  the  shunt  winding,  but  as 
soon  as  the  cut-in  device  has  closed,  current  passes  in  the 
same  direction  through  the  series  winding,  increasing  the 
magnetism  of  the  core.  The  cutting-out  operation  is, 
therefore,  effected  at  a  voltage  less  than  that  which  brings 
about  the  cut-in.  In  other  words,  if  the  cut-in  operates  at 
a  difference  of  potential  of  7  volts,  the  battery  will  only  be 
disconnected  when  the  diflference  falls  to  G"5  volts. 

In  the  "  Stereos "  machine  made  by  the  Socit^te  des 
Etablissements  Stereos,  of  18,  Rue  Guersant,  Paris,  the 
problem  has  been  attacked  in  quite  another  manner, 
neither  centrifugal  governor  nor  clutch  nor  automatic 
cut-out  being  employed.  Reference  to  fig.  6  will 
show  that    the    machine    consists    of    a    round    shell  or 


Fig.  7. — "Stereos"  Ds(Namo,  with  Cover  removed  to  show 
Commutator  and  Brushes, 


vertical  brush  K,  is  also  provided  to  pick  up  the  exciting 
current  and  convey  it  to  the  field  colls. 

In  action,  when  the  engine  is  started  up,  and  is  running 
slowly,  the  brushes  rest  on  an  insulating  ring  c ;  no  current 
is   then  taken  off  the  machine,   there   being,    in   fact,  no 
connection  between  the  dynamo  and  the  battery.     As  soon 
as   the   engine   of   the   car   attains   its   normal   speed,  the 
armature,  under  the  influence  of  the  increased  speed,  tends  to 
move  to  the  left  away  from  the  driving  end  of  its  spindle. 
The  brushes  then  come  in  contact  with  the  commutator  strij^ 
c,,   and  the   exciting  brush    with    the    oblique    strips    c,. 
connection  with  the  batterv  and  with  the  field  coils  bein^ 
thus  established.     The  oblique  strips  connect  the  two  parts 
of  the  commutator  Cj,  (;,,  which  are  iden- 
tical except  that  the  bars  of  the  latter  are 
set  slightly  out  of  line  with  those  of  Cj. 
When,  due  to  the  acceleration,  the  small 
brush    Kg    is   at    the    front  end    of    the 
oblique   strips,    a    maximum    degree    of 
excitation     is     attained,     enabling     the 
dynamo  to  produce  its  maximum  output. 
As    the    speed    increases,    the    armatui'e 
continues  its   movement  to  the  left,  bat 
any    increase    in    voltage    is    preventeil 
by    the    small    brush    coming    in    con- 
tact   with    the    more     oblique    part    cf 
the    strips,    so     bringing    about     a    re- 
duced   excitation    proportionate    to    the 
speed.       This     reduction     of    excitation 
has      been      carefully      designed      with 
the      view      of     securing     a      constant 
voltage. 
When    the    engine    of    the    car    slows    down,    or    is 
stopped,   the  difference   of   potential   between   the  battery 
and   the  dynamo   converts   the   latter   into   a  motor ;    the 
armature    is    then    displaced    to    the    right     uutil,   when 
the    main   brushes   pass  on   to  the   insulating   ring  c.  the 
connection  between  the  battery  and  the  dynamo  is  broken, 
the  arrangement  thus  fulfilling  the  fuuction  of  a  cut-out 
in   preventing   the   accumulators    from    discharging   them- 
selves through  the  dynamo. 

Another  feature  of  the  machine  may  be  mentioned  :  the 
exciting  brush  is  arranged  to  slide  in  its  support,  so  that  ift 
is  possible  so  to  set  it,  that  the  moment  of  its  contact  with 
the  oblique  strips  C,  shall  be  such  as  to  furnish  the  neces- 
sary current  required  for  any  particular  battery. 
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CENTRAL    STATION    ADVERTISING. 


FROM  A  VETERAN  PIONEER, 


It  is  gratifying  to  learn  from  the  leaderette  in  your  issue  of 
August  loth  that  there  are  signs  that  the  managers  of 
central  electric  supply  stations  are  becoming  keenly  alive  to 
the  fact  that  there  is  a  commercial  side  to  their  business. 
However  perfect  may  be  the  arrangements  for  supplying  the 
electricity,  unless  the  public  can  be  induced  to  use  it,  all 
the  inventive  engineering  and  financial  skill  available  will 
not  suffice  for  making  the  enterprise  successful.  If  the 
time  arrives,  as  it  may  do  some  day,  when  electric  light 
and  power  is  supplied,  like  wireless  telegraphy,  without  the  aid 
of  coal,  oil,  or  water-falls,  high  or  low-tension  cables,  every 
one  able  to  supply  themselves  direct  from  the  ether,  there 
will  still  be  the  necessity  for  commercial  management  in 
pushing  business. 

Having  had  nearly  forty  years'  experience  on  the  com- 
mercial side  of  the  electrical  industry,  including  the  supply 
of  many  towns  from  central  stations,  I  am  familiar  with  the 
difficulties  that  attended  the  introduction  of  the  new  system ; 
in  the  present  day,  it  is  mere  child's  play  in  comp.irison 
witn  the  early  ejfforts  of  those  who  had  to  deal  with 
inefficient  materials,  as  well  as  with  the  prejudices  and  con- 
servatism of  so  large  a  portion  of  the  community. 

When  I  was  engaged  in  supplying  electricity  to  the  only 
town  under  powers  obtained  through  the  Electric  Lighting 
Act  of  1882,  I  had  to  contend  against  many  initial 
difficulties.  The  electric  light  was  becoming  known  through 
experimental  street  lighting,  exhibitions,  public  •buildings, 
factories,  places  of  amusement,  &c.,  but  in  the  case  I  refer 
to,  it  was  the  first  attempt  to  supply  in  a  town,  from  a 
central  station,  by  means  of  underground  mains,  and 
following  the  ordinary  conditions  of  the  existing  gas  supply. 

The  first  difficulty  was  to  fix  the  terms  of  supply,  and  to 
prove  that  the  electric  light  was  in  all  respects  superior  to 
any  other  means  of  illumination.  In  one  case  I  satisfied  a 
pioneer  consumer  by  agreeing  to  light  his  shop  at  a  fixed 
sum  per  annum,  based  upon  what  he  had  paid  in  the  previous 
year  for  gas,  giving  him  all  the  benefit  of  the  indirect 
economies  arising  from  cleanliness,  facility  of  lighting  and 
extinguishing,  &c.,  and  I  think  that  in  the  present  day, 
when  the  metallic-filament  lamps  consume  so  little  current, 
the  same  system  would  be  worth  testing.  It  would 
dispose  at  once  of  the  question  whether  light  for  light 
electricity  is  cheaper  than  gas,  as  I  have  proved  by  the 
testimony  of  consumers  in  every  town  I  have  supplied,  but 
which  is  even  now  disputed  by  some  managing  electrical 
engineers. 

The  charge  for  electricity,  like  that  for  gas,  necessarily 
varies  with  local  conditions — the  price  of  coal,  for  instance, 
being  the  important  factor — so  that  price  must  be  based 
upon  working  out  in  each  locality  how  the  charge  for  gas 
compares  with  the  proposed  tariff  for  electricity,  the  advan- 
tages of  health,  safety,  cleanliness,  &c.,  being  important 
points  for  use  in  canvassing. 

In  dealing  with  the  Publicity  Department,  I  have  found 
that  the  most  successful  appeals  ate  in  the  form  of  testi- 
monials from  consumers,  who  can  speak  from  their  personal 
experience,  which  should  be  published  periodically  in  local 
pamphlets  and  circulated  to  the  residents  on  the  line  of 
mains. 

The  ordinary  canvasser,  when  listened  to,  is  looked  upon 
as  an  interested  party,  and  his  appeals  and  recommendations 
are  received  cum  yrano  sails,  but  the  testimciny  of  a  neighbour 
is  quite  another  matter — the  satisfied  consumer  being  the 
best  canvasser.  Circulating  the  ordinary  printed  matter 
which  is  furnished  for  general  distribution  is  of  very  little 
value  in  adding  to  the  number  of  consumers. 

There  are  two  classes  to  consider,  viz.,  those  whose  pre- 
mises are  situate  on  the  line  of  mains,  and  the  residents 
where  no  mains  have  been  laid.  I  only  remember  one  town 
(Weybridge)  where  the  mains  of  the  electric  supply  company 
are  laid  throughout  the  town,  and  I  found  in  that  case  the 
number  of  consumers  on  the  mains  in  proportion  to  the 
residents  was  greater  than  in  a  number  of  other  towns 
where  the  mains  were  only  laid  in  certain  localities. 

Of  course  the  gas  companies,  whose  mains,  as  a  rule,  are 


laid  throughout  the  towns,  have  a  great  advantage  over  the 
electric  companies,  which  are  only  prepared  to  supply  certain 
localities,  and  this  not  only  concerns  the  individual  residents, 
but  especially  the  street  lighting. 

The  local  pamphlets  should  contain  not  only  testimonials 
but  all  matters  of  interest  connected  with  the  supply  of 
electricity,  and  I  have  found  especially  useful  a  table  showing 
the  actual  cost  of  the  lighting  quarter  by  quarter,  and  for 
the  whole  year,  under  the  maximum-demand  system,  showing 
the  advantage  obtained  by  the  long-hour  consumer,  and 
how  the  method  of  charge  works  out  under  varieties  of  use, 
the  figures  being  taken  from  the  consumers'  accounts. 
Forms  of  the  contracts  for  supply  of  energy,  and  local 
information  bearing  upon  the  business  of  the  company, 
should  be  included,  and  these  pamphlets  circulated  among 
all  residents  on  the  line  of  mains  are  of  great  value  as 
business  getters. 

Every  supply  company  should  have  showrooms  in  one  of 
the  leading  streets  of  the  town,  where  lamps,  fittings,  fans, 
cooking  utensils,  electric  irons,  &c.,  should  be  displayed,  and 
price  lists  should  be  sent  with  the  quarterly  accounts  to  the 
customers  of  the  company. 

In  addition  to  the  local  pamphlets  intended  for  residents 
on  the  line  of  mains,  it  is  useful  to  issue  a  monthly  magazine 
to  educate  the  public  in  the  progress  of  the  industry, 
which  should  circulate  throughout  the  country,  with  a 
view  to  the  creation  of  a  general  interest  in  the  industry. 
In  this  magazine,  not  only  should  the  advantages  of 
adopting  electricity  be  kept  well  to  the  front,  but  also  the 
costliness,  dangers,  unhealthiness,  inconvenience,  dirtiness 
and  extravagance  of  using  gas,  oil,  candles,  &c.,  should  be 
illustrated  by  reports  of  the  accidents  constantly  occurring 
from  explosions,  fires,  suffocation,  &c. 

The  local  newspaper  should  be  a  valuable  aid  in  pushing 
the  business  of  the  central  station,  not  through  the  advertise- 
ment columns  only,  but  in  the  publication  of  news  relating 
to  the  progress  of  the  undertaking,  with  which  the  general 
manager  should  keep  the  editor  constantly  supplied.  - 

The  contracts  for  street  lighting  should  be  obtained  where 
possible,  and  in  this  matter  the  arrangement  made  by  the 
local  authority  of  the  Metropolitan  Borough  of  Holborn  is 
of  especial  interest.  In  the  case  of  Holborn,  a  joint  contract 
by  the  electric  lighting  and  the  gas  company  has  been  carried 
out,  the  leading  thoroughfares  being  lighted  by  electricity 
and  the  side  streets  by  gas. 

Arrangements  of  this  kind  would  be  convenient  especially 
in  towns  where  the  electric  company's  mains  were  laid  only  in 
the  principal  streets. 


THE   ELECTRICAL   WORK   AT 

THE  PHYSIKALISCH-TECHNISCHE  REICHS- 

ANSTALT,  CHARLOTTENBURG.  IN  1912. 


By  EDWARD  S.  HODGSON. 


This  instituiion  continuea  to  report  considerable  progress  both  in 
routine  test  work  and  in  research  of  importance  to  the  electrical 
industry.  The  following'  notes  give  information  as  to  the  more 
interesting  investigations  carried  out,  for  fuller  details  of  which 
readers  are  referred  to  the  annual  report.* 

During  the  year,  the  Reichsanstalt  constructed  a  second  set  of 
standard  air  condensers  on  the  model  of  those  described  in  the  last 
report,  the  individual  parts  being  made  up  of  aluminium  or  nickel- 
aluminium  castings  intead  of  the  brass  and  gunmetal  castings 
employed  previously,  thus  keeping  down  the  weight. 

Fused  quartz  insulation  was  used  in  place  of  amber  ;  this 
xendtrs  it  possible  to  age  the  condensers  artificially  by  heating,  and 
quartz  has  the  advantage  of  being  uniDfluenced  by  temperature 
changes. 

A  simple  method  was  r'evised  for  testing  the  phase-angle  of 
high-capacity  decade  resistance  sets.  For  this  purpose  a  liquid 
resistance  of  Mannit-boracic  acid  solution  was  ustd  as  the  com- 
paring resistance,  the  angle  of  this  resistance  being  infinitely 
small.  The  measurement  was  carried  .  out  on  an  equal-arm, 
absolutely  symmetrically-built  bridge  arrangement  in  which  all 
disturbances  from  earth-capacities  and  mutual  induction  of  the 
individual  bridge  arms  were  obviated. 

*  See  Zeitschrift  fur  Imtrumentenkunde,  for  March,  April 
and  May,  1913. 
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The  measurement  of  the  1,000-ohm  coils  of  a  bifllar  reBietance 
Bet  wound  by  the  Chaperon  method,  and  their  combinations  with 
smaller  reflistances,  showed  that  simple  relations  exint  as  regards 
the  phase-angles,  and  thus  they  can  be  determined  for  the  whole 
set  by  comparatively  few  measurements.  A  paper  dealing  with  the 
subject  is  in  print. 

In  connection  with  the  increasing  use  of  platinum  resistance 
thermometers  and  the  interest  that  this  subject  poBsesscs  for 
manufacturers  of  such  thermometers,  mention  may  be  made  of  some 
measurements  (now  concluded)  on  the  comparison  oi  platinum 
resistance  thermometers  with  the  hydrogen  thermometer  between 
0°  and  — 190°  C.  Since  over  this  range  the  resistance  of  platinum  is  a 
somewhat  complicated  function  of  the  temperature,  thermostats 
were  constructed  capable  of  maintaining  constant  any  temperature 
between  0°  and  — 150°  C.  A  large  number  of  comparisons  were 
carried  out,  the  absolute  accuracy  of  the  gas  thermometer  measure- 
ments attaining  at  least»0'04°  C.  Four  platinum  resistance  ther- 
mometers compared  with  the  hydrogen  thermometer  yielded  values 
agreeing  within  O'l  per  cent,  for  the  relation  R  =  ///o,  /"  and  ro 
being  the  resistances  at  the  temperatures  t"  and  0°.  Callendar's 
quadratic  relation  between  resistance  and  temperature  was  proved 
to  be  valid  to  -40°  C,  yielding  too-low  temperatures  below  this 
range.  With  the  four  platinum  thermometers  mentioned  above 
others  were  compared,  the  latter  being  made  of  older  and  less  pure 
platinum.  It  was  found  that  the  quantities  R  of  the  individual 
thermometers  at  low  temperatures  differed  from  each  other  the 
greater  the  difference  in  their  mean  (measured)  temperature  co- 
eflficient  a,  where  a  =  (noo  —  /•o)/lOO  tq.  For  comparing  various 
thermometers  with  each  other,  the  relation  (t'„  —  fp)  =  cfp  (^^  —  100) 
was  established  between  their  observed  platinum  temperatures. 
This  relation  satisfies  the  condition  that  at  0°  and  10tJ°  C.  the 
platinum  temperatures  of  all  thermometers  are  in  agreement. 
c  is  a  constant  which  must  be  determined  by  experiment.  From 
the  foregoing  equation  we  get  for  the  difference  r'  —  R  of  the 
resistance  ratios  of  two  platinum  thermometers,  the  expression — 

B    —  R»=a(b—  1)-|-B  =  a'  cja^. 
By  writing 

A  =  a'  (1  -   100c)/a  —  1,  and  b  =  a  cja^ 

this  relation  enables  a  calibration  table  for  any  platinum  thermo- 
meter compared  with  another  at  only  one  temperature  to  be  drawn 
up  after  the  former  has  been  thoroughly  calibrated. 

The  Reichsanstalt  has  again  actively  co-operated  with  the 
German  Society  of  Electrical  Engineers  and  the  Electrotechnical 
Society.  At  the  instigation  of  the  sub-committee  on  insulating 
materials,  the  Reichsanstalt  has  worked  out,  as  the  result  of  experi- 
ments, a  simplified  method  for  testing  insulating  materials  at 
750  volts,  in  which  only  the  surface  resistance  under  different 
conditions  is  determined.  A  number  of  firms  have  already 
requested  the  Reichsanstalt  to  test  their  insulating  materials  in 
this  manner. 

In  determining  the  dielectric  constants  of  solid  insulators — such 
as  porcelain,  &c. — sent  to  the  Institution  in  the  form  of  plane 
parallel  disks,  it  was  found  that  the  most  usual  method,  and  also 
the  most  convenient,  of  determining  the  dielectric  constants  from 
the  difference  in  capacity  of  a  double- plate  condenser  before  and 
aftet  inserting  the  insulating  disk  left  much  to  be  desired.  The 
resultant  errors  are  attributable  to  neglecting  the  "  edge  "  correc- 
tion and  the  capacity  to  earth.  The  three-plate  condenser  with 
earthed  outer  coating  is  preferable  to  the  two-plate  condenser  for 
determining  the  dielectric  constants  of  solids,  since  the  capacity  of 
the  former  is  independent  of  the  surroundings,  and  is  thus  clearly 
defined.  A  formula  has  been  derived  and  experimentally  verified 
for  calculating  the  capacity  of  the  three-plate  condenser  having 
plates  of  any  thickness.  The  results  of  these  experiments  have 
been  published. 

A  short  account  is  given  of  a  magnetic  potentiometer,  which  will 
be  useful  in  the  magnetic  testing  of  materials,  and  a  paper  is  in 
preparation  showing  how  the  instrument  may  be  used  for  testing 
the  magnetic  circuit  of  electrical  machines.  In  connection  with 
last  year's  experiments  on  electrolytic  valvular  action,  the  electro- 
chemical behaviour  of  iron  in  sulphuric  acid  was  investigated, 
with  the  following  result.  Iron  shows  in  sulphuric  acid  both 
passivity  and  valvular  action.  With  acid  concentration  of  below 
60  per  cent.,  passivity  only  is  present.  From  GO  per  cent,  onwards 
valvular  action  takes  place  before  passivity  when  the  iron  is  sub- 
mitted anodically  to  a  current  of  3  milliamperes  per  tq.  cm.  ;  this 
valvular  effect  is,  however,  unstabde  up  to  a  sulphuric  acid 
concentration  of  75  per  cent,  and  changes  to  passivity  when  kept 
in  circuit  for  some  time.  With  higher  concentrations,  however, 
the  valvular  action  persists.  The  maximum  voltage  is  between 
40  and  70  volts,  according  to  the  concentration  of  the  sulphuric 
acid.  Below  the  maximum  voltage  only  a  very  small  residual 
current  flows  through  the  cell.  In  concentrated  and  in  fuming 
sulphuric  acid,  iron  rectifies  alternating  current.  The  phenomena 
are  the  same  as  with  aluminium.  Nickel  and  cobalt  behave  like 
iron,  while  the  following  also  show  valvular  action  and  rectification 
of  alternating  current :  aluminium,  tantalum,  magnesium,  cadmium, 
zinc,  antimony,  bismuth,  copper  and  tin. 

From  experiments  made  at  the  Reichsanstalt,  the  following 
arrangement — a  variation  of  that  used  by  the  Bureau  of  Standards 
— seems  to  afford  a  means  of  protecting  shellacked  wire  resistances 
from  the  influence  of  moisture.  The  device  can  be  fitted  to 
resistance  boxes  as  well  as  to  single  resistances.  The  wire  coil, 
wound  in  the  usual  manner  on  a  core  tube,  is  inserted  in  a  closely 
fitting  thin-walled  brass  shielding  tube  ;  the  space  between  core 
tube  and  protecting  tube  is  closed  off  at  the  lower  end  by  a 
brass  ring,  and  at  the  upper  end  by  an  ebonite  ring  having  two 
fine  holes  for  the  leads  to  the  wire  coil.  The  air-tight  sealing  is 
experimentally  effected  at   the  lower  end,  either  by  soldering  or 


by  coating  with  ahellac,  and  at  the  upper  end  by  covering  the 
annular  channel  remaining  above  the  ebonite  ring  with  shellac  or 
paraffin  wax.  As  paraffin  wax  diBsolve*  in  petroleum,  it  i*  adm- 
able  to  run  shellac  over  it.  The  l,0'J<J-ohm  coils  previooaly  tested 
are  packed  with  Bhellac,  and  not  with  paraffin  wax,  A  table  ia 
given  showing  that  no  influence  due  to  moisture  was  traceable. 

In  connection  with  magnetic  sheet-iron,  it  was  noted  that  the 
consignees  invariably  foutd  the  iron  to  be  of  poorer  magnetic 
quality  than  did  the  consignors,  and  this  led  to  the  supposition  that 
the  gradual  ch<inge  in  the  magnetic  qualiliea  of  such  material  due 
simply  to  storing  might  be  considerably  accelerated  by  the  action  of 
shaking  arising  from  transit  by  rail.  The  Reichsanstalt  has  carried 
out  tests — not  yet  concluded — which  clearly  show  an  influence  doe 
to  the  cause  mentioned. 

The  method  ueed  for  testing  a.c.  motor  meters  has  been  investi- 
gated with  a  view  to  determining  the  influence  of  upper  harmonica 
on  the  calibration.  The  experiments  made  show  the  higher 
harmonics  to  exert  but  very  slight  influence. 

As  regards  the  photometric  work,  it  is  stated  that  carbon 
filament  lamps  were  not  tested  for  life  during  the  past  year,  but 
only  metal-filament  lamps,  and  practically  only  those  having  drawn 
filaments.  Among  the  metal-filament  lamps  were  four  of  special 
construction.  In  these  lamps  the  filaments  were  not,  as  is  usually 
the  case,  nearly  parallel  to  the  lamp  axis,  but  arranged  in  one  and 
two  planes  perpendicular  to  the  lamp  axis  respectively. 

Twelve  lamps  were  sent  from  the  National  Physical  Laboratory, 
Teddington,  for  international  comparisons.  They  were  measured 
in  the  prescribed  direction,  and  at  two  voltages  (1)  at  normal 
pressure,  and  (2)  at  so  low  a  pressure  as  to  give  a  light  equal  to 
the  colour  of  normally  burning  carbon  filament-lamps.  Agreement 
to  within  02  per  cent,  between  the  measurements  of  the  Reich- 
sanstalt and  the  National  Physical  Laboratory  was  obtained  for 
the  lower  pressure,  and  to  within  04  per  cent,  for  the  higher. 
Unfortunately,  the  filaments  of  the  lamps  were  arranged  about  the 
lamp  axis,  as  in  the  ordinary  metal-filament  lamps  :  the  measure- 
ments would  have  been  more  reliable  had  the  filaments  been 
arranged  in  one  plane.  The  lamps  were  sent  on  from  the  Reich- 
sanstalt to  the  Laboratoire  Central,  in  Paris. 

The  usual  appendix  containing  a  list  of  the  papers  published 
during  the  year  is  given,  to  which  reference  should  be  made  for 
further  information  on  experiments  completed. 


THE  FULLER  BLOCK  ACCUMULATOR. 


The  Fuller  block  accumulators,  which  we  described  in  our  issue  of 
August  30th,  1912,  are  a  comparatively  recent  introduction,  but 
they  have  now  been  in  use  for  a  sufficient  length  of  time  to  prove 
that  they  possess  qualities  which  call  for  special  notice  and  com- 
mendation. The  defects  under  which  ordinary  plate  accumu- 
lators labour  are  well  known,  the  tendency  to  buckle,  and 
the  liability  of  the  active  material  to  drop  out,  being  two  of  the 
most  noticeable.  In  the  Fuller  accumulator  the  plate  form  has 
been  discarded,  and  what  is  practically  the  strongest  form  with 
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plane  surfaces,  namely,  the  triangular,  has  been  adopted.  An 
assemblage  of  blo^^ks  of  this  triangular  form  (like  a  sliced  cake) 
forms  the  cell.  Around  each  of  thete  "slices'"  is  wrapped  glass 
wool  (which  is  practically  imperishable),  and  the  slices  so 
covered  are  separated  from  each  other  by  corrugated  celluloid 
separators,  so  as  to  allow  free  circulation  of  the  acid  solution. 
Although  in  this  arrangement  the  outside  surfaces  of  the  afsembled 
blocks  are  inactive,  and  therefore  weight  for  weight  the  arrange- 
ment would  apparently  be  much  less  efficient  than  the  plate  form,  yet 
in  actual  practice  this  does  not  appear  to  be  the  case,  there  being 
little  difference  between  the  relative  efficiencies  of  the  new  and  old 
types.  One  result  of  the  arrangement  of  the  Fuller  block  accum- 
lator — not  an  intentional  one— is  that  the  resistance  of  the  cells  is 
higher  than  that  of  the  plate  form,  but  this  resistance  is  not  so 
high  as  to  be  of  consequence,  whilst  it  has  a  very  great  advantage 
in  that  it  prevents  damage  to  the  cells  if  they  are  accidentally 
short  circuited  ;  indeed,  they  will  stand  prolonged  dead  "shorts,"' 
even  for  hours  at  a  time,  without  injury. 

In  regard  to  "  sulphating  "  the  record  ot  the  block  accumulator 
is  remarkable.  The  cell  can  be  charged  and  left  standing  idle  for 
12  months,  with  no  fear  of  sulphate  forming  or  of  the  voltage 
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falling,  and  this  although  the  cell  has  been  partially  discharged 
before  being  allowed  to  rest,  a  condition  which  ordinary  accumu- 
lators will  not  stand,  as  is  well  known.  The  explanation  of  this 
proporty  of  the  cells  is  said  to  ba  due  to  the  fact  that  there  is  in 
the  mass  of  material,  and  especially  near  the  central  core,  a  large 
amount  of  active  peroxide  which  remains  unaltered  during  dis- 
charge, even  when  the  cell  is  discharged  to  18  volts.  As  soon  as 
the  discharge  is  arrested,  however,  this  latent  energy  in  the  cell 
immediately  raises  the  voltage  •  of  the  elements  until  the  cell 
rapidly  recovers  to  its  full  voltage,  so  that  with  an  apparently 
discharged  battery  even  a  few  minutes  will  show  fair  recovery,  and 
on  a  voltage  test  it  will  appear  to  be  almost  fully  charged.  It  is 
this  recovery  in  voltage,  owing  to  the  cell  in  reality  only  being 
partially  discharged,  that  prevents  the  chemical  process  known  as 
"  Bulphation."  This  explanation  seems  reasonable  and  is  a  corollary 
of  the  fact  that  the  amount  of  active  material  in  the  cells  is 
exceptionally  large. 

Not  only  does  the  constrmtion  of  the  blocks  ensure  great  rigidity, 
bat  their  tight  glass  wool  covering  renders  disintegration  practically 
impossible,  as  even  if  flaking  of  the  material  were  to  take  place  the 
flakes  could  not  fall  away  and  cause  short  circuiting,  and  the 
deposit  of  mud  at  the  bottom  of  the  cells,  so  common  in  ordinary 
accumulators  after  long  use,  cannot  take  place. 

It  is  satisfactory  to  note  that  no  extravagant  claims  are  put 
forward  by  Messrs.  Fuller  for  their  accumulators,  which,  indeed,  if 
weight  for  weight  they  were  markedly  less  efficient  than  the 
ordinary  type,  would  still  be,  from  their  strong  mechanical  con- 
struction and  durability,  a  very  useful  type  indeed.  Personal 
experience  has  proved,  however,  that  such  claims  as  are  made  are 
quite  borne  out  by  facts. 

The  results  of  tests  made  at  the  National  Physical  Laboratory 
are  shown  by  the  figure  on  p.  357  ;  it  should  be  mentioned,  however, 
that  although  the  height  of  the  cell  is  given  as  18  in.,  the  actual 
height  of  the  blocks  themselves  is  but  7f  in.  ;  the  18  in.  height  is 
really  unnecessarily  great,  and  must  not  be  taken  as  an  important 
dimension  in  comparing  the  block  accumulator  with  others  of  the 
plate  type  in  which  the  cells  are  smaller.  Strict  comparison 
between  accumulators  or  batteries  of  widely  different  makes  i<>  not 
an  easy  matter,  and  great  care  has  to  be  exercised  to  prevent  either 
undue  exaltation  or  undue  depreciation  of  the  various  types  for 
which  certain  claims  are  made. — H.  R.  K. 


AMERICAN   INSULATOR   MANUFACTURE. 


Twenty  years  ago  people  engaged  in  pottery  manufacture  in  the 
United  States  used  to  look  to  England  for  their  high  grade  clays, 
and  it  must  be  acknowledged  that  the  enormous  hills  of  compara- 
tively pure  clay  or  kiolin  in  England  give  it  a  natural  advantage 
over  the  native  producer,  both  as  to  quality  and  cheapness  of 
production,  but  American  push  aud  ingenuity  has  given  to  the  trade 
North  Carolina  and  Georgia  kaolins  second  to  none  in  colour.  la 
Florida,  clay  under  water  has  been  mined  which  was  75  per  cent, 
sand,  the  clay  has  been  separated  from  the  sand,  and  the  trade  has 
obtained  a  clay  which  gives  the  colour  of  a  china  clay  and  the 
strength  of  a  ball  clay.  It  is  these  last  qualities  that  appeal  to 
the  electrical  porcelain  manufacturers,  as  it  gives  them  a  strong 
piece  of  ware  before  and  after  burning  without  sacrificing  the 
colour. 

The  Florida  clays  are  mined  by  dredges  under  water  or  by  other 
hydraulic  methods,  and  clay,  sand  and  water  is  sucked  up  through 
long  lengths  of  pipe  by  means  of  big  centrifugal  pumps.  The  sand 
is  settled  out  by  means  of  various  contrivances,  while  the  clay  is 
kept  in  suspension  in  the  water.  The  clay  and  water  is  then  run 
into  settling  tanks,  where  the  clay  settles  and  the  clear  water  is 
drawn  off.  This  leaves  the  clay  about  the  consistency  of  very 
thick  cream,  and  in  this  shape  it  is  pumped  by  slip  pumps  into 
filter  presses  where  the  remainder  of  the  water  is  forced  out,  and 
the  cakes  of  clay  are  then  taken  from  the  filter  presses  and  put 
upon  racks  of  galvanised  steam  pipes  to  dry.  The  North  Carolina 
and  Georgia  clays,  are  mined  either  in  open  cuts  or  from  pits  and 
shafts  with  pick  and  shovel,  and  then  thrown  into  agitators  or 
disintegrators  where  water  is  added,  and  then  the  process  is 
practically  the  same  as  in  the  case  of  the  Florida  clay.  The  use 
of  the  filter  press  has  done  away  with  the  necessity  of  the  old 
evaporation  tank  largely  used  in  England,  which  covers  a  great 
deal  of  space  and  is  a  very  slow  method  of  securing  the  clay  in 
quantity  and  also  gives  opportunity  for  impurities  from  the  air  to 
get  mixed  into  the  clay. 

Bb'/n/ififf.— When  the  clays  are  received  the  manufacturer  first 
determines  the  percentage  of  moisture  they  contain.  Knowing 
this,  he  proceeds  to  make  up  a  mix  consisting  of  the  several  kinds 
of  clay,  each  in  its  proper  proportion,  and  after  adding  the  rtqnircd 
amount  of  water,  the  mix  is  ready  for  the  blunging  process.  The 
blunger  is  ft  tank-like  machine,  in  the  centre  of  which  is  provided 
a  rotating  member  supplied  with  heavy  blades  for  breaking  up  the 
lumps  of  clay  and  thoroughly  mixing  all  the  constituents  to  the 
conpistency  of  very  thin  mud.  In  some  factories  a  horizontal 
revolving  steel  cylinder  containing  th.-  mix  and  heavy  balls  for 
grinding  the  clay,  takes  the  place  of  the  blunger.  This  rhachine  is 
called  a  ball  mill. 

Wtien  the  blunger  or  bill  mill  has  ground  the  lumps  all  out  of 
the  mix,  a  valve  in  the  bottom  is  opeLed  and  the  mix  is  allowed 
to  run  out  and  through  a  very  fine  mesh  copper  lawn  or  screen 
mto  a  pit  under  the  fl  or  of  the  room  called  an  agitator. 


Agitating. — The  agitator  is  somewhat  similar  to,  but  very  much 
larger  than,  the  blunger.  Its  office  is  to  keep  the  slip,  as  the 
mix  is  now  called,  in  constant  motion  bo  that  the  clay  will  not 
settle  to  the  bottom. 

Pressing. — From  the  agitator  the  slip  is  pumped  by  means  of 
high-pressure  pumps  into  a  press  consisting  of  a  framework  hold- 
ing about  50  iron  disks  or  leaves  so  shaped  that  when  pressed 
together  by  means  of  the  screw  at  the  end  of  the  press,  a  disk-like 
cavity  remains  between  each  two  leaves.  Each  leaf  is  provided 
with  a  hole  in  the  centre,  and  also  a  canvas  sack  consisting  of  two 
pieces,  one  each  side  of,  and  the  same  size  as,  the  leaf,  each  with  a 
hole  in  the  centre,  the  two  pieces  of  canvas  being  sewed  together 
around  the  circumference  of  the  hole.  Wuen  the  disks  are  pressed 
together  with  these  sacks  between  them,  the  slip  is  pumped  in, 
and  as  the  press  fills  up,  the  pressure  rises  and  the  superfluous  water 
strains  out  through  the  canvas,  leaving  behind  disks  of  moist 
clay,  which  can  be  removed  when  the  press  is  opened. 

After  being  taken  from  the  press,  the  moist  clay  is  put  away  in 
cellars  and  allowed  to  "  age."  Ttiis  process  takes  from  a  day  in 
some  cases  to  several  days  in  others,  depeading  on  the  quality  of 
the  mix  and  nature  of  the  ware  to  be  made,  but  more  particularly 
on  the  judgment  of  the  foreman  in  charge  of  clay  making.  When 
the  clay  is  taken  from  the  ageing  cellars  it  is  ready  for  pugging. 

Pugging. — The  pug  mill  consists  of  a  vertical  cast  cylinder,  in 
the  centre  of  which  is  a  revolving  member  provided  with  projec- 
tions similar  to  one  of  the  blades  of  a  bjat  propeller,  and  so 
arranged  that  when  the  clay  is  thrown  into  the  open  top  of  the 
mill  it  is  constantly  being  worked  or  kneaded  by  these  blades,  and 
at  the  same  time  forced  to  the  bottom  of  the  mill.  At  the  bottom, 
and  on  the  side  of  the  mill  is  provided  a  circular  hole,  through 
which  the  clay  is  forced.  The  cylrader  of  clay  gradually  being 
squeezed  through  the  opening,  is  cut  off  into  convenient  lengths 
and  is  carried  away  to  be  made  into  ware. 

Jollying. — Tne  process  of  shaping  the  clay  into  the  various  forms 
is  called  jollying. 

Moulds  of  plaster  of  paris  having  been  previously  made  from 
prints  or  models,  one  of  these  is  filled  with  the  soft  plaster  clay 
and  placed  on  the  potter's  wheel,  which  consists  of  a  large  drum 
fastened  to  the  top  of  a  vertical  shaft.  The  wheel  is  caused  to 
revolve,  and  the  operator  works  the  clay,  using  a  sponge  and  a 
little  water,  into  the  shape  of  the  "shoe  "  which  forms  the  inside 
shape  of  the  piece,  the  mould  being  made  so  as  to  form  the  outside 
shape.  The  arm  carrying  the  shoe  may  be  hinged  at  a  point  at 
one  side  of  the  wheel,  or  it  may  run  on  a  guide  vertically,  counter- 
balanced by  a  weight,  in  which  case  the  device  is  called  a  "  pull 
down." 

All  high-voltage  insulator  parts  are  made  in  this  manner, 
excepting  the  very  small  sizes.  These  are  generally  made  in  a 
machine  so  constructed  that  the  mould  is  stationary.  The  shoe  in 
this  case  is  a  revolving  plunger,  and  operated  through  a  split  nut, 
having  a  thread  of  proper  pitch,  so  that  the  plunger  carrying  a 
threader  on  its  end  will  descend  into  the  mould  and  thread  the 
insulator  at  the  same  time  as  it  forms  the  inside  shape. 

Prying. — As  each  mould  is  taken  from  the  wheel  it  is  placed  in  a 
hot  room,  where  the  drying  of  the  piece  begins.  As  soon  as  the 
piece  has  dried  enough  to  cause  sufficient  shrinkage,  the  piece  is 
taken  from  the  mould,  and  the  latter  is  ready  to  be  used  again. 

In  order  to  put  through  a  large  order  for  four-part  insulators,  at 
least  200  moulds  for  each  part  are  necessary.  It  is,  therefore, 
easily  seen  that  the  mould  cost  is  an  item  of  considerable  importance 
in  making  up  the  ultimate  price  of  the  piece. 

Finis/ling  and  Grooving. — When  the  piece  approaches  a  state 
which  may  be  called  bone  dry,  the  parts  that  were  next  to  the 
mould  have  to  be  finished  to  remove  surface  or  lap  cracks 
made  wi  en  the  wad  of  clay  was  first  put  into  the  mould. 
Tnis  is  done  by  mounting  the  piece  on  a  revolving  wheel  and 
scraping  the  surface,  then  finishing  with  sand-paper.  The  groov- 
ing of  the  parts  to  be  in  contact  with  cement,  and  the  turning  of 
the  side  wire  groove  are  also  done  at  this  time. 

Glazing. — White  glaze  is  made  up  of  the  same  materials  as  the 
body  with  an  extra  quantity  of  flux,  i  e.,  feldspar.  Brown  glaza  is 
simply  a  pure  earthy  matter  in  suspension.  Manganese  oxide  ia 
sometimes  used.  Oxide  of  cobalt  is  used  to  secure  blue  or  slate 
colours. 

In  order  to  apply  the  glaze  to  the  piece  it  is  only  necessary  to 
dip  the  piece  into  the  glaze,  protecting  those  surfaces  that  are  to  be 
left  unglazed.  If  this  latter  is  impossible,  it  becomes  necessary  to 
scrape  the  glaze  off  such  parts  after  dipping.  All  parts  on  which 
the  piece  rests  when  placed  in  the  saggers  for  firing  must  be  left 
unglazed  to  prevent  the  piece  from  sticking  to  the  saggers. 

Placing  in  Saggers  and  Setting  Kiln. — The  sagger  is  a  fire-clay 
vessel  serving  two  purposes  (a)  to  contain  the  ware,  thus  protecting 
it  from  direct  contact  with  the  fire.  This  is  of  first  importance  in 
coal-fired  kilns  ;  {b)  to  allow  of  piling  up  the  ware  in  order  to 
fill  the  kiln. 

The  pieces  to  be  fired  are  placed  in  saggers  of  proper  size  and 
shape,  and  the  saggers  are  piled  one  above  the  other  in  "  bungs" 
placed  in  circles  around  the  kiln  one  row  within  another  until  the 
kiln  is  full. 

At  intervals  about  the  circumference  of  the  kiln,  and  in  front  of 
spy  holes,  are  placed  pyrometric  cones  for  gauging  the 
temperature.  These  can  be  examined  by  the  kiln  burner  from  lime 
to  time  through  the  spy  holes. 

Firing  Gaa-Coal. — The  firing  of  the  kiln  is  one  of  the  most 
important  parts,  if  not  the  most  important  in  the  manufacture  of 
any  ceramic  ware,  and  it  is  of  more  importance  in  the  manufacture 
of  high-voltage  insulators  than  in  many  other  ceramic  wares. 

There  are  two  common  fuels  used  for  firing  kilns,  coal  and 
natural  gas.  Hard  coal  is  u.-<ed  in  some  factories,  but  soft  coal  ia 
almost  universally  used  where  natural  gas  cannot  be  obtained. 
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Besides  many  little  advantapfes  in  the  way  of  convenience  of 
handling  the  fuel,  extra  room  not  available  when  coal  is  used, 
freedom  from  smoke,  &c.,  natural  f^aH  firinfj  is  greatly  to  be 
preferred  over  coal  firing  for  several  important  reasons. 

(«)  All  soft  coal  contains  more  or  less  sulphur,  and  a  portion  of 
this  is  burned  into  the  plaze  of  pieces  fired  in  a  coal-fired  kiln. 
The  presence  of  this  sulphur  causes  the  insulator  to  &i<:  over  at  a 
lower  voltafje  than  it  otherwise  would. 

(J)  It  being  much  easier  to  rejjulate  the  several  fires  round  a 
kiln  when  using:  pas  than  it  is  when  using  coal,  the  temperature 
all  through  the  kiln  may  be  kept  more  uniform,  thus  ensuring 
that  all  the  insulators  in  that  kiln  will  be  brought  as  nearly  as 
possible  to  a  uniform  state  of  vitrification. 

(<■)  The  surface  of  the  glaze  on  an  insulator  fired  in  a  gas-fired 
kiln  will  show  a  much  nicer  gloss  than  one  fired  in  a  coal-fired 
kiln. 

The  actual  firing  of  a  kiln  takes  about  40  to  48  hours  depending 
on  the  size  of  the  kiln,  and  also  somewhat  on  the  nature  of  the  ware 
it  contains.  The  smallest  kilns  are  12  ft.  diameter  and  the  largest 
are  If.  ft.  6  in. 

Nearly  as  important  as  the  firing  of  the  kiln  is  the  cooling  pro- 
cess. This  must  be  regulated  as  nicely  as  the  firing,  or  the  glaze 
will  be  "off  colour,"  crazed,  or  even  the  ware  itself  may  be  badly 
damaged.  The  time  of  cooling  depends  on  the  size  of  the  kiln  ; 
a  fair  average  for  "  setting,"  "  firing,"  and  "  drawing,"  or  one  com- 
plete cycle  for  a  kiln  is  about  80  hours. 

Drawing  Kiln  and  Sortin</. — When  the  kiln  has  cooled  sufficiently 
the  saggers  are  removed  and  the  ware  taken  from  them  and  carried 
to  the  sorting  room.  All  ware  that  is  not  "  high  voltage  "  is  here 
sorted,  the  perfect  being  packed  for  shipment,  the  rejected  being 
scrapped. 

The  high-voltage  ware  is  also  sorted  here  and  pieces  having 
visible  flaws  are  thrown  out.  All  others  are  passed  on  to  the  testing 
room. 

Conimei'cial  Tests. — Pin  Type  Insulators. — The  commercial  tests 
on  pin  type  insulators  usually  consist  in  inverting  the  parts 
in  a  pan  of  water  of  such  depth  as  to  cover  the  unglazed 
portion  of  the  piece  (or  on  head  parts  up  to  the  centre 
of  the  side  tire  wire  groove)  and  filling  the  inside  of 
the  piece  to  a  depth  to  cover  the  unglazed  part  (in  pin  parts  to 
cover  the  thread)  and  applying  the  potential  to  the  water  outside 
and  inside.  It  is  the  practice  to  test  all  parts  to  a  voltage  just 
under  the  arcing  point  for  a  period  of  one  minute. 

All  parts  found  defective  are  scrapped  and  the  balance  are  sent 
to  the  assembling  room. 

Nothing  but  neat  portland  cement  is  used  by  the  best  makers  in 
the  assembling  of  insulators.  Assembled  insulators  are  tested  in 
the  same  manner  as  above  indicated.  It  will  be  readily  seen  that  an 
assembled  insulator  tested  in  a  pan  of  water  will  not  stand  as  great 
a  test  as  would  be  the  case  if  mounted  in  its  proper  position  on  a 
pin,  due  to  the  fact  that  its  total  amount  of  leakage  surface  is  not 
available.  This  applies  also  to  the  testing  of  single  units  of  the 
suspension  type. 

Suspension  Type  Insulators. — The  commercial  test  consists  in 
treating  each  porselain  unit  in  the  same  manner  as  described  above. 
Electrical  tests  on  complete  strings  of  suspension  insulators  are  not 
made  except  as  described  in  B  and  C  below. 

Dry  Arcing  Tests  (B). — Pin  Type  Insulators. — This  test  consists 
in  mounting  the  insulator  on  a  metal  pin  under  as  nearly  as  possible 
service  conditions  and  applying  the  potential  to  the  pin  and  a 
rod  fastened  to  the  line  wire  groove  in  a  manner  similar  to  that  in 
which  the  line  wire  would  be  secured. 

It  will  be  found  that  the  arcing  voltage  thus  obtained  will  be 
considerably  higher  than  that  obtained  on  an  assembled  insulator. 
The  user  should  not  confuse  these  two  values,  that  is  the  commercial 
test  on  complete  insulator  (which  is  slightly  less  than  arcing  volt- 
age in  the  test  pans),  and  the  ultimate  arcing  value  as  obtained  by 
the  test  described  in  this  paragraph. 

Suspension-type  Insulators. — Dry  arcing  tests  on  suspension  in- 
sulators are  determined  by  fastening  the  required  number  of  units 
together  and  suspending  them  in  position  and  applying  the  poten- 
tial to  the  cap  on  the  top  unit  and  the  wire  clamp  beneath  the 
bottom  unit.  It  must  be  borne  in  mind  that  the  arcing  voltage  for 
several  units  is  not  a  multiple  of  that  for  one  unit  of  the  same 
kind,  although  it  has  been  found  that  each  additional  unit  after 
the  second  adds  about  the  same  amount  to  the  arcing  voltage  as  the 
second  unit  added  to  the  first. 

Bain  Arcing  Tests  (C). — Pin-type  Insulators. — The  rain  test  is  at 
the  best  a  very  poor  way  of  comparing  insulators,  due  to  the  many 
variables  entering  into  it.  Quality  of  water,  quantity  of  water, 
pressure  of  water,  distance  of  nozzles  from  the  unit  under  test,  fine- 
ness of  the  spray,  angle  of  contact  with  the  unit  under  test,  baro- 
metric pressure,  and  other  matters  have  a  bearing  on  the  results 
obtained. 

It  has  been  generally  found  by  careful  experimenters,  even  with 
laboratory  methods  and  apparatus,  that  it  is  practically  impossible 
to  duplicate  results. 

However,  as  used,  generally  to-day  the  rain  test  consists  in 
mounting  the  insulator  as  described  under  "dry  test"  and  throwing 
a  fine  spray  on  to  it  at  an  angle  of  45°  with  the  horizontal, 
the  precipitation  being  approximately  1  in.  in  five  minutes.  The 
accurate  measurement  of  the  quantity  of  water  introduces  another 
difificulty  and  chance  of  error. 

Suspension  Type  Insulators. — The  rain  test  on  suspension  type 
insulators  is  made  in  a  similar  manner,  i.e.,  by  throwing  on  to  the 
assembled  string  of  units  suspended  in  position,  a  spray  of  water 
at  46*  with  the  horizontal,  with  a  precipitation  of  approximately 
1  in.  in  five  minutes. 

Mechanical  Tests.— Pin  Type  In.vdator.-<.—The  usual  test  applied 
to   pin   type  insulators   consists  in   mounting   the  insulator  on  a 


rigid  metal  pin  and  applying  a  pall  at  the  Bide  tie  wire  groove  in  [% 
direction  perpendicular  to  the  vertical  axis  of  the  insalator.  In 
general,  it  may  be  Haid  that  any  high-voltage  Lni«al&tor  will 
stand  a  pull  that  will  bend  or  break  any  metal  pin  with  which  it 
is  likely  to  be  used  ;  2,0o0  lb.  is  a  safe  figure  to  use  in  gener&L 

Suxpeiufion  Type  Innulatam. — The  ocecbanical  tests  on  nupenaion 
insulators  consists  in  applying  t'msioa  between  the  metal  cap  on 
the  top  of  the  unit  and  the  connecting  link  (x;neath  the  uniL 

The   ultimate    breaking    load    for  on   infeulatom   varies 

according  to  design  and  runs  from  4,0'  '00  or  30,'¥X)  lb. 

Parking  of  High-Voltage  Insul'itom. — I'in  Type  lojiolatorB. — 
Unless  otherwise  specified,  pin  type  insulators  are  alwa}8  ateembled 
complete  before  shipment,  and  it  may  be  taken  as  almost  a  general 
rule  that  with  all  insulators  for  voltages  up  to  and  including  :<5,000. 
the  packing  will  be  in  barrels.  Special  caaeo  may  require  special 
packing.  Insulators  for  4m,000  volts  and  higher  are  generall/ 
packec  in  open  crates  containing  three  insulators  each. 

Suspension  Type  InxuUitorx. — It  has  become  general  practice  to 
pack  each  complete  suspension  insulator  consisting  of  3,  4,  '>,  or  0 
units,  depending  on  the  operating  voltage,  in  one  crate  of  sach 
design  that  the  whole  assembly  may  be  swung  up  into  position  on 
the  tower  or  pole,  and  the  crate  then  removed.  The  advantages  of 
this  method  will  at  once  appeal  to  the  superintendent  of  line  con- 
struction. 

The  above  description  is  by  Mr.  .7.  A.  Sandford,  electrical  engineer 
to  the  R.  Thomas  ^:  Sons  Co ,  of  East  Liverpool,  Ohio,  U.S.A.,  and 
substantially  covers  the  processes  and  testa  employed  by  his  firm. 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 

WEST  INDIES.— With  reference  to  the  notice  in  the  Electrical 
Review  regarding  certificates  of  origin  required  with  goods 
shipped  to  the  West  Indies,  in  which  it  was  pointed  out  that  an 
attestation  by  a  Notary  Public  or  other  authority  of  the  signature 
of  the  firm  was  required,  it  is  understood  that  at  a  conference 
recently  held  in  Trinidad,  at  which  delegates  from  all  the  West 
Indian  Colonies  concerned  were  present,  a  revised  form  of  certificate 
of  origin  was  drawn  up  for  consideration  by  the  respective  Govern- 
ments. The  revised  form  provides  for  the  acceptance  of  the  certi- 
ficate of  the  exporter  without  further  attestation,  where  the  gooda 
are  consigned  direct  from  the  country  of  origin. 

AUSTRALIAN  COMMONWEALTH.— The  Customs  authorities 
have  decided  that  the  Siemens"  mercury  contact  treadle  for  railway 
signalling  may  be  imported  into  Australia  free  of  duty. 

MOZAMBIQUE.— The  Beard  of  Trade  have  received  information 
to  the  effect  that  for  the  purpose  of  providing  funds  for  a  railway 
in  the  Province  of  Mozambique,  all  goods  imported  through 
Customs  offices  in  the  district  of  Quilimane  are  to  be  subjected  to  a 
surtax  of  2  per  cent,  ad  rulorem  :  goods  re-exported  or  cleared  in 
the  coasting  trade  through  the  same  Customs  offices  will  also  be 
subjected  to  a  similar  surtax. 

CANADA. — The  Canadian  Customs  authorities  have  issued  the 
following  decisions  as  to  th  >  duties  to  be  levied  under  the  preferentia 
tariff'  applicable  to  British  goods: — Electric  douches,  also  portable 
vibrators,  such  as  Bee  pedestal  vibrators  and  Bee  portable  vibn»tors, 
adapted  for  scalp  or  body  massage,  15  per  cent,  ad  ralorem. 

NEW  ZEALAND.— The  New  Zealand  Customs  authorities  have 
issued  the  following  decisions  as  to  the  duties  to  be  levied  on 
certain  imported  goods  ;  the  duties  quoted  are  those  applicable  to 
British  goods  under  the  preferential  tariff  r — 

Air- compressor,  for  starting  Diesel  oil  °  igine,  being 

unsuitable  for  other  purposes        Free. 

Cranes,  parts  of,  viz.  : — 

Wheels  for  carriage  of  travelling  electric  crane, 
with  projection  in  centre  of  tires  and  flanges  on 
each  side  Qclaimtd  as  locomotive  wheels)         ...  20  %  ad.  val. 
Electric  uppliances,  viz.  : — 

Vulcanite  cleats  for  holding  electric  wire  (claimed 

as  insulating  material)     ...         ...         ...         ...  20  '\.      „ 

Coil  tester,  the  Simpson,  for  testing  electric  coils...        Free. 

FRANCE.— The  Board  of  Trade  have  received  through  the 
Foreign  Office  a  copy  of  a  letter  which  has  been  addressed  by  the 
French  Minister  of  Commerce  to  the  British  Chamber  of  Commeroe 
in  Paris,  dealing  with  the  regulations  as  to  the  marking  of 
merchandise  imported  into  France  by  firms  having  branch 
establishments  in  that  country.  In  this  letter  the  French  Minister 
states  that  British  houses  sending  goods  marked  with  their  name 
to  their  own  branches  in  France  will  be  allowed  to  replace  the 
expression  "importo  d'Angleterre "  by  the  name  of  the  place  of 
manufacture  which  is  considered  to  be  a  sufficiently  clear  indication 
of  the  real  origin  of  the  goods.  This  concession  is,  however,  to  be 
allowed  only  under  the  following  conditions  : — (1)  That  the  name 
of  the  place  of  manufacture  is  not  accompanied  by  any  statement 
which  may  lead  to  the  belief  that  the  goods  to  which  it  is  applied 
are  produced  in  France,  e.g.,  the  mark  '  John  Brown  i:  Co.,  London 
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and  Paris"  ie  inadmissible  ;  (2)  that  the  branch  in  France  is  a  selling- 
and  not  a  manufacturing:  branch  ;  (8)  that  the  letter  heads,  adver- 
tising: matter,  price  lists,  &o.,  of  the  French  branch  clearly  indicates 
its  nationality. 

UNITED  STATES.— A  paragraph  in  the  Electrical  Rkview 
some  little  time  agro  showed  the  rates  of  duty  proposed  to  be  levied 
under  the  new  American  tariff  on  electrical  and  similar  goods. 
Since  this  paragraph  was  printed  the  tariflf  has  been  under  con- 
sideration by  the  Senate,  and  the  following  shows  the  fresh  altera- 
tions which  have  been  proposed  by  that  body  : — 

Rates  Rates  as 

previously  amended  by 

proposed.  Senate. 

Mica  unmanufactured  :— 

Valued     at     not     more     than 

15  cents  per  lb 30  %  ad  val.     4  cents  per  lb. 

Valued  at  15  and  not  more  than 

75  cents  per  lb „        „  25  %  ad  val. 

Valued  at  more  than  75  cents 

per  lb .,        ),  20        ,, 

Cut  mica,  mica  splittings,  built-up 

mica,  and  all  manufactures  of 

mica,  or  of  which  mica  is  the 

principal  part  „        ,,  30        „ 

Carbons  for  flame  arc  lamps  not  J  not  shown   \  ^^ 

specially  provided  for           ...  L    separately   J   '  " 
Manufactures  of  carbon  not  speci- 
ally provided  for        „               25        „ 

Telegraph,   telephone    and    other 

wires  and  cables  composed  of 

metal  and  rubber  or  of  metal, 

rubber  and   other  materials  ; 

iron  and  steel  wire  galvanised     20%  ad  val.      15        „ 

HONDURAS. — A  new  tariff  has  been  passed,  which  was  to  come 

into  force  on  August  1st  last ;    the  following  is  a  statement  of  the 

duties  affecting  electrical  and  similar  goods  : — 

Dollars  per  J  kg. 

Insulators  of  glass  or  porcelain '05 

Wire  of  iron  or  steel  ...         ••■         ••■         •■•  '15 

„     of  copper  or  brags       "20 

Electric  bells *15 

Graphite  in  powder '05 

Scientific,     <kc.,     instruments      not      elsewhere 

mentioned  •••         •■•  "25 

Lamps  of  all  kinds '10 

Miners' hand  lamps...         ...         ..-         •••         •••  '05 


Electrical  machines 

Mining  machinery 

Motors  for  steam,  electricity,  &c.  ... 

Electric  batteries      

Tramway  rails 

Telephones  and  accessories 

Note  :— Dollar  =  4  s. 


•15 

free 

•01 

•25 

•01 

•15 


NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  Journal  by  Messrs.  W.  P.  Thompson  &  Co  , 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addreBsed. 


1B,250.    "Trolleys  for  electric  tramoars."    H.  H,  8.  Farmer.    August  11th. 

18,252.  *'  Electric  starting  devices  for  internal-combustion  engines." 
L.  Renault,  (Convention  date,  August  12th,  1912,  Germany.)  August  11th. 
(Complete.) 

18,316.  "  Fluid  pressure  braking  >vpparatU8  for  electric  railways  and  the 
like."    J.  W.  Cloud.    August  12th. 

18,321.  "Telegraphy."  United  Telegkaph  and  Cable  Co.,  and  W.  M, 
Bruce,  jun.    August  I2th.    (Complete.) 

18,323.  "  Manufacture  from  refractory  material  of  parts  of  electric  glow 
lamps."  E.  PoDZus.  (Convention  date,  August  12th,  1912,  Qecmany.  August 
12tb.    (Complete.) 

18,326.  "Wireless  telegraph  receivers."  Marcohi's  Wireless  Telegraph 
Co.,  Ltd.,  and  H.  J.  Bound.    August  12th. 

18,349.    •'  Telephone  systems."     W.  Aitken.    August  12th. 

18,335.  "Electrodes  for  electric  arc  lamps."  British  Thomson^Houston 
Co.,  Ltd.    (Oeneral  Electric  Co.,  United  States.)    August  12th. 

18,357.  "Method  of  and  apparatus  for  separating  suspended  particles  from 
gaseou3  bodies  by  means  of  high-tension  electricity."  E.  M6ller.  (Conven- 
tion date,  August  13th,  1912,  Germany.)    August  12th.    (Complete.) 

18,367.  "Means  for  and  method  of  changing  the  frequency  of  alternating 
electric  currents."    A.  M.  Taylor.    August  13th. 

18,400.  "  Electric  light  ceiling  fitting  fitted  with  a  special  device  to  facilitate 
the  fitting  or  removal  of  a  glass  or  alabaster  bovl  or  metal  reflectors  or  the 
like."    A.  HioGiNs  and  S.  Griffiths.    August  13th. 

18,412.  "  Regulation  of  dynamo-electric  machines."  A.  H,  Midoley  and 
C.  A.  Vandervell.    August  13th, 

18,438.  "Relays."  R.  Zei  and  J.  Nardin,  (Convention  date,  August  12th, 
1912,  Austria.)    August  13th.    (Complete.) 

18,446.  " Incandescent  electric  lamps."  British  Thomson- Houston  Co., 
Ltd.  (General  Electric  Co.,  United  States.)    August  13tb. 

18,417.  "Incandescent  electric  lamps."  British  Thomson-Houston  Co., 
Ltd.  (General  Electric  Co.,  United  States.)    August  18th. 

18,448.  "Incandescent  electric  lamps."  British  Thomson-Houston  Co., 
Ltd.  (General  Electric  Co.,  United  States.)    August  13th, 

18,474.  "Mercury  motor elrctricity  meters.  8.  Holmwood and  Chamberlain 
and  Hookham,  Ltd.    August  14th.    yComplete.) 

18,479.  "  Electric  contact  device  for  use  on  semaphores,  small  lifts,  and  the 
like."    A.  Schalch.    August  14th, 

18.502.  "Transformers  for  high-frequency  currents."  G.  Marconi  and 
W.  8,  Entwistle.    August  14th,    (Complete.) 


18,511.  "  Electrical  apparatus  for  working  a  system  recording  the  Individual 
movements  of  a  number  of  persons."    B.  E.  Harrison.    August  14th. 

18,517.  "  Method  of  Insulating  electrical  conductors."  J.  A.  Erany.  August 
14th.    (Complete.) 

18,526.  "Electromagnetic  device  for  adjusting  valves  from  a  distance."  B. 
Bruns.  (Convention  date,  August  14th,  1912,  Germany.)  August  14th,  (Com- 
plete,) 

18,543.  "  Reception  and  recording  of  telegraphic  messages."  H.  P.  Okie. 
August  15th. 

18,568,  "Locking  apparatus  for  locking  electric  light  glow-lamps  to 
holders."    S.  Davies  and  W.  J.  Bodell,    August  15th. 

18,609.  "Look-out  telephones  for  party  lines."  C.R.Miller.  August  15th. 
(Complete.) 

18,612.  "Electric  arc  lamps."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.,  United  States.)    August  15th. 

18.622.    "  Electric  sealing  wax  melter."    H.S.Ellis.    August  15th, 

18,663.  "  Transformers."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.,  United  States.)    August  16th. 

18,673.  "  Arrangements  for  exciting  Rontgen-ray  tubes."  Siemens  Bros. 
AND  Co.,  Ltd.  (Siemens  $  Haleke  Akt,  Ges.,  Germany.)  August  16th, 
(Complete.) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  Btamps), 


1912. 

Means   for   Starting  Motor  Road  Vehicles.     F.    Ri    Simms   abd   Simms 

Magneto  Co.    9,924.    April  26th. 
Miners'  Safety  Lamps  of  the  Electric  Type.    J.  L.  Hudsoli,    14,385.    June 

19th.    (December  14th,  1912.) 
Electric  Furnace  for  Fixing  Nitrogen  from  the  Air.     E.  K.  Scott.     14,871. 

June  25th, 
Electric  Power  Transmission,    J.  G.  P.  Thomas  and  Thomas  Transmission, 

Ltd.     17,130.    July28rd. 
Control  op  Electrically-operated  Self-propelled  Vehicles.    H.  B,  Van 

Daalen  and  H.  P.  Schreiber.    17,306.    July  25th. 
Lanterns.    Graham  &  Latham,  Ltd.,  and  H.  R.  Latham.    17,589.    July  29th, 
Electrical  Welding  of  Wheel  Rims.    Dunlop  Pneumatic  Tire  Co.,  Ltd.,  and 

F.  J.  Keegan.    17,583.    July  29th. 
Method  of,  and  Apparatus  for.  Electric  Welding.    R.  Haddan.    (Cleveland 

Welding  and  Manufacturing  Co.)    17,749.    July  31st. 
Process    and    Apparatus    for    the    Electrical    Separation    of    Bodies   in 

Suspension  from  Gaseous  Fluids.    E.  Moller.    17,840.    August  1st. 
Electrical  Resistances.    J.  Roothaan  and  Perranti,   Ltd.     17,980.    Angust 

Srd. 
Electrical  Driving  of  Ring-spinning  and  Doubling  Frames.    Siemens  Bros. 

Dynamo   Works,   Ltd.     (Siemens-Schuckertwerke  Ges.)     18,013.     August 

8rd. 
Process  for  the  Manufacture  of  Hydrogen  from  Metals  or  Low  Metal 

OxiCes  and  Water.    Dr.  F,  Bergius.    19,002.    August  19th.    (October  23rd, 

1911.) 
Fuse  Devices  for  Electric  Circuits.    J.  H.  Tucker.    19,642.    August  28th. 
Magneto-electric  Machines.    O.  Battschi.    19,863.    September  2nd. 
Variable-speed  Dynamos  for  Use  in  Starting  Internal- combustion  Engines 

AND  the  Like.    H.  Leitner.    23,273.    October  11th. 
Electrical  Current-limiting  Switches.    H,  J.  Railing,  J.  Stracban  and  E.  E. 

Hoadley.    23,917.    October  19th. 
Metallic  Armouring  of  Insulated  Electric  Cables.    A.  H.  Howard.    24,237. 

October  23rd. 
Manufacture  of  Chandeliers  and  Lamps  from  Bent  Wood  ob  Compressed 

Fibrous  Substances.     L.  Timar  and  O,  Denes.     24,617.     October  S8»h. 

(October  27th,  1911.) 
Synchronous  Running  of  Electric  Motors.    J.  L.  Routin.    24,751.    October 

29th. 
Railway  Bignalung.    H.  W.  Firth  and  E.  W.  Leake,    £5,J91.    November  12th. 
Electric  Relay  Apparatus.    J.  D.    Taylor,    26.851.    November  Ifith.    (July 

25th,  1912.) 
Adapter  Holder  for  Use  in  Electric  Lighting,  Power  and  Heating.    C.  C, 

Smith.    26,661.    November  20th. 
Production  of  Insulating  Layers  of  Coatings  on  Electrical  Conductohs, 

J.  Loewenthal.    27,651.     November  80th. 
Starting  Arrangements  for  iNTEENAL-roMBusTioN  Engines.    Ernst  Eisemann 

and  Co.  and  E.  Eisemann,    i9,291.    December  19th. 
Apparatus  for  Electric  Welding.    R.   Haddan.     (Cleveland  Welding  and 

Manufacturing  Co.)     29,999.     December  80th.      (Divided  application    on 

No.  17,749  of  1912,  July  31  st.) 


1913. 

Devices  for  the  Production  of  Induced  Currents  in  Magneto  Machines, 

Dynamos  and  other  Induction  Generators.     A,  Keller-Dorian,     1,100. 

January  14th.    (August  £th,  1912.1 
Process  of  Electrolysis.    H.  M.  Du  Bois.    1,420.    January  17th. 
Electrolytic  Cells.    H.  M.  Du  Bois.    1,469.    January  17tb. 
Transmission  to  a  Distance  and  Recording  of  Theatrical  Performances  and 

THE  Like.    E.  Chabeault.     1,444.    January  17th. 
Combined  Automatic  Locking  Device  and  Detachable  Lamp  Cap  fob  Lockino 

Bayonet-type  Electric  Lamps  and  the  Like  to  their  Holders.    H.  T. 

Worrall.    S.IS^.    January  27th. 
Telephone  Systems.    E.  A.  Graham  and  W.  J.  Rickets.    2,610.    January  31st. 
Magnetic  Separator.    Fried.  Krupp  Akt.-Ges.  Grusonwerk.    4,695.    February 

22nd.     (March  15th,  1912.) 
Electrodeposition    of    Metals.     K.   H.  M.    Dekker.      7,328.     March    27th. 

(Divided  application  on  No.  17,836  of  1912,  August  1st.) 
Starting  Internal-combustion  Engines.    W.   C.    S.  Chapman.    (Chapman.) 

7,575.    March  Slst. 
Luminous  Indicators  for  Electric  Switches.    H.  Wade.    (Voigt  &  Haeffner 

Akt.-Ges.)    7,581.    March  Slst. 
Means  of  Housing  the  Recording  Strip  of  ELKCTBOCARDioGRArHs  or  the 

Like.    Siemens  &  Halske  Akt.-Ges.     7,846.    April  8td.     (April  6th,  1912.) 
Printing  Telegraphs.    L.  Cerebotani.    9,f38.    April  26th.    (April  29th,  1912  ) 
Bearings  for   Electrical  Measuring  Instruments    and    the    Likk.      Aron 

Elektricitatszahlerfabrik  Ges.     11,277.    May  14th.     (December  14th,  1912.) 
ArcLamfsi    H.  E.  Moul,    (Korting  &  Mathiesen  Akt,-Qe8.)    11,701.    May20th. 


Vol.  LXXIII. 


SEPTEMBER  f,,  1913. 


No.  1,867, 


ELECTRICAL    REVIEW. 


SOUTH     AFRICAN     TEADB. 


Vol.  LXXIII.] 


CONTENTS  :  September  5, 1918. 


Bouth  African  Trade  

Copper  ...         ...         

Train  Lighting^ 

A  ChinsBe  Contract 

Pressure  Regulation  (^illuf.) 

Electricity  at  the  Ghent  Exhibition  (iW«.N\) 

Correspondence — 

Tariff  Reformula 

The  Status  of  the  Shift  Engfineer 

Collapse  of  End  Winding  of  a  d.c.  Armature  (illus.) 
Rules  for  Insulated  Conductors  (iZto.)  ... 

Trade  of  South  Africa       ...         

New  Electrical  Devices,  Fittings  and  Plant  (ilh/x.') 
Business  Notes        ...        ...        ...        ...        ... 

Electrification  of  the  Salt  Union  Works  (villus.") 

An  80-ton  Cantilever  Crane  at  East  Cowes  iillns.') 

An  Electrolytic  Detector  without  Auxiliary  E.M.F,  {illus.) 

Payment  of  Interest  on  and  out  of  Capital  during  Construct 

iTIOucB        •••     •••     •••     •••     •••     ••■     ••■ 

Electrical  Train  Dispatching  on  the  Rhymney  Railway 
oiLy  iM 0 tes     ...        •*.        ...        ...        ...        ...        ... 

Stocks  and  Shares   ...        ...        ...        ...        ... 

Electric  Tramway  and  Railway  Traffic  Returns 

Share  List  of  Electrical  Companies         

Metal  Market. — Fluctuations  in  August  

Electricity  Supply  in  Dover  (coMcZwYZerf) 

Advertisements  and  the  Law  of  Defamation 

The  Peking  Legation  Machinery 

Reviews        

■  Workshop  Flooring 

The  Keokuk  Power  Development  (iZZw«.)  

New  Patents  Applied  For,  1913 

Abstracts  of  Published  Specifications     

Contractors'  Column  ...        Advertisement  pages  xxiv 


[No.  1,867. 
Page 
...  8(31 
...  H62 
...  363 
...  363 
...  304 
...     36'! 


... 
... 


ion 


308 
308 
308 
3<;9 
370 
371 
374 
379 
381 
382 
383 
...  38.') 
...  388 

•  ••   09o 

...  390 

...  390 

...  391 

...  393 

...  393 

...  394 

...  895 

...  390 

...  397 

...  398 

...  399 

...  400 

and  xxvi 


THE  ELECTRICAL   REVIEW. 

Published  every  FRIDAY,  Price  4d. 

The  Oldest  Weekly  Electrical  Paper.        Established  1872. 

TO  DB  OBTAINED  BT  ORDER  FROM  ANT  NEWaAQENI  IN  TOWN  OR  COUNTBT. 


OFFICE  1-4,    LUOOATE  HILL,   LONDON,   E.G. 


Telegraphic  Address :  "  Ageekay,  London."     Code,  ABC. 

Telephone  Noa. :  Holborn  933  ;  Central  4425  (Editorial  only). 

The  "Electrical  Review  "  is  the  recognised  medium  of  the  Electrical  Trades,  and  has 
by  far  the  Largest  Circnlation  of  any  Electrical  Industrial  Paper  in  Great  Britain. 


Subscription   Bates.  —  Per  annum,  postage  inclusive,  in  Great  Britain, 
19s.  6d. ;  Canada,  £1  Is.  8d.  ($5.30).    To  all  other  countries,  £1  10s. 


Adelaide  :    Messrs.  Atkinson  &  Co., 

Gresham  Street. 
Auckland,   N.Z.  :    Gordon  &  Gotch, 

Albert   Street ;     The    Mining    and 

Engineering  Review,  16,  Palmerston 

Buildings,  Queen  Street. 
Bejilin  :     Asher    &    Co.,  Unter   den 

Linden ;     Speyer   &  Peters,  Unter 

den  Linden  43,  N.W.  7. 
Brisbane  :  Gordon  &  Gotch,  Queen  St. 
Christchurch,  N.Z. :     Gordon    and 

Gotch,  Manchester  Street. 
DuNEDiN,   N.Z. :    Gordon    &   Gotch, 

Princes-Street. 

JOHANNESBURd,      CAPETOWN,      BlOEM- 

FONTEIN,     Durban,     Port    Eliza- 
beth, &c.:    Central  News  Agency, 
Ltd. 
Launoeston:     Gordon   &   Gotch, 
Gimitiere  Street. 


Mki-bourne  :  The  Mining  &  Engi- 
neering Review,  90,  Wflliam  Street; 
Gordon  &  Gotch,  Queen  Street. 

Milan  :  Fratelli  Treves. 

New  York  :  D.  Van  Nostrand,  25,  Park 
Place. 

Paris  :  Boyveau  &  Chevillet,  22,  Rue 
de  la  Banque. 

Perth,  W.A.  :  Gordon  &  Gotch, 
William  Street. 

Rome  :  Loescher  &  Co.,  Corso 
Umberto  1°  307. 

Sydney:  The  Mining  &  Engineering 
Review,  273,  George  Street;  Gordon 
and  Gotch,  Pitt  Street. 

Toronto,  Ont.  :  \Vm,  Dawson  &  Sons, 
Ltd.,  Manning  Chambers ;  Gordou 
and  Gotch,  132,  Bay  Street. 

Wellinuton,  N.Z.  Gordon  &  Gotch, 
Cuba  Street. 


Cheques  and  Postal  Orders  (on  Chief  Office,'  London)  to  be  made  payable  to 
The  Electrical  Review,  and  crossed  "London  City  and  Midland  Bank, 
Newgate  Street  Branch." 


THE     UNIVERSAL     ELECTRICAL    DIRECTORY 

1913  EDITION. 


H.  ALABASTER,  GATEHOUSE  &  CO., 
4,  Ludgate  Hill,  London.  B.C. 


A  REPORT  on  the  trade  of  South  Africa  in  1912,  prepared 
by  Sir  R.  Sothern  Holland,  H.M.  Trade  Commissioner  at 
Cape  Town,  has  juat  been  published  by  the  Board  of  Trade. 
This  report,  which  contains  an  exhaustive  .survey  of  present 
conditions  and  immediate  prospects  of  trade  in  the  Union 
and  Rhodesia,  should  have  the  careful  attention  of  all 
firms  interested  in  the  market.  On  another  page  we  pub- 
lish some  extracts  from  the  report  itself,  but,  obviously,  it 
would  be  impossible  to  reprint  the  whole  of  even  the  more 
important  sections  of  a  report  which  covers  some  50  or  GO 
pages  of  foolscap  print.  We  hope,  however,  that  the  ex- 
tracts we  publish  will  serve  to  induce  our  readers  to  obtain 
copies  of  the  report  for  themselves,  so  that  they  may  study 
the  remarks  and  suggestions  therein  contained. 

In  an  interesting  table  of  trade  and  population  of  the 
countries  which  are  the  largest  buyers  of  British  goods.  Sir 
R.  Sothern  Holland  shows  that  with  a  population  no  larger 
than  6,603,000,  of  which  only  1,280,000  are  Euro- 
peans, South  Africa  is  sixth  in  value  as  a  market 
for  British  goods,  the  total  exports  to  the  Union 
in  1911  from  this  country  being  over  £20,000,000.  The 
larger  markets  are  India,  Germany,  Australia,  United 
States  and  France,  all  of  which,  with  the  exception  of 
Australia,  have  populations  many  times  larger  than  that  of 
South  Africa.  Moreover,  of  the  total  imports  into  South 
Africa,  British  goods  account  for  58  per  cent.,  the  imports 
from  this  country  having  increased  from  £14,000,000  in 
1907  to  £21,000,000  in  1912.  "When  it  is  remembered  that 
our  share  of  the  trade  consists  almost  entirely  of  manufac- 
tured goods,  and  that  some  at  least  of  our, competitors 
largely  owe  what  position  they  have  to  the  supply  of  goods 
such  as  oils,  timber,  rice,  grain,  &c.,  which  the  United 
Kingdom,  for  natural  reasons,  cannot  supply,  it  will  be  seen 
that  this  percentage  of  58  per  cent,  represents  much  more 

than  the  actual  figure  indicates.  Sir  Sothern  adds  :  "  So 
long  as  a  country's  trade  provides  such  healthy  signs  of 
stability  as  is  reflected  in  the  figures  I  have  submitted,  there 
is  every  reason  for  satisfaction,  though  I  have  no  desire  to 
make  little  of  the  danger  which  threatens  us  from  foreign 
countries  in  many  directions.  It  is  impossible  in  a  single 
report  to  draw  attention  to  all  the  weak  piaces  in  our  armour, 
and,  moreover,  in  my  opinion,  an  annual  review  of  trade  is 
not  the  place  to  afford  much  information.  It  unnecessarily 
advertises  our  rivals  and  fails  very  often  to  reach  the  ears  of 
those  ^or  whom  it  is  intended."  For  ourselves,  we  should  be 
inclined  to  strengthen  the  first  part  of  this  statement,  and  to 
contend  that  holding  58  per  cent,  of  the  total  trade  which, 
as  we  have  shown,  includes  a  large  volume  of  commodities 
which  we  do  not  produce,  foreign  competition  at  present,  at 
any  rate,  in  its  total  (i.e.,  rather  than  in  a  very  few 
particular  classes  of  goods)  is  of  little  importance.  Later  in 
his  report  the  Trade  Commissioner  himself  points  out  that 
the  total  shares  of  Germany  and  the  United  States  are  only 
9  per  cent.  each.  The  thing  to  guard  against  is  that  in 
new  trade  which  arises  these  countries  should  get  a  greater 
share  than  ourselves.  As  regards  the  latter  part  of  the 
Commissioner's  statement,  we  may  point  out  that  the 
activities  of  the  Trade  Commissioners  are  very  often  first 
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brought  to  the  notice  of  firms  here  through  these  annual 
reports,  and  that  if  they  are  made  colourless  (by  this  we 
mean  if  they  do  not  contain  special  information  about 
special  trades  rather  than  general  statements)  firms  who  do 
not  know  the  Trade  Commissioners'  work,  as  we  know  it,  are 
apt  to  consider  that  their  assistance  would  be  theoretical 
rather  than  practical.  We  are  inclined  to  think  that  the 
Commissioner  under-estimates  the  number  of  firms  who  read 
his  reports,  or,  at  any  rate,  extracts  from  them  in  the  trade 
and  general  Press. 

From  the  particular  point  of  view  of  the  electrical  trade 
the  report  contains  much  information  which  will  be  of 
interest  to  our  readers.  Sir  Sothern  Holland  refers  at  some 
length  to  the  importance  to  the  electrical  trade  of  the  instal- 
lation of  electric  power  on  the  Rand,  and  gives  figures  which 
show  that  whereas  the  imports  of  electrical  goods  in  1907 
were  only  £308,513,  they  increased  to  £1,428,888  in  1010  ; 
as  installations  were  completed  imports  subsequently  showed 
a  falling-off,  but  in  1911  and  1912  respectively  they 
amounted  to  as  much  as  £1,030,627  and  £917,186.  The 
Commissioner  points  out  that,  unfortunately,  the  great  bulk 
of  these  enormous  supplies  has  been,  and  continues  to  be, 
drawn  from  foreign  firms.  From  time  to  time  he  has  dis- 
cussed with  the  representatives  of  the  companies  concerned 
the  loss  of  this  important  trade  to  British  firms.  The 
following  interesting  statement  summarising  the  reasons 
for  placing  these  orders  abroad  has  been  supplied  to  the 
Commissioner,  and  is  submitted  by  him  for  the  information 
cf  British  firms.  "We  give  this  statement  in  its  original 
form,  but  would  add  our  own  opinion  that  the  financial 
arrangements  therein  referred  to  have  had  the  greater 
influence  in  deciding  the  country  of  origin  of  the  majority  of 
the  supplies  : — 

"  The  business  of  generation  and  supply  of  electric  power 
in  the  United  Kingdom  has  developed  on  the  lines  of  a 
series  of  small  supply  undertakings,  as  an  instance  of  which 
might  be  cited  the  supply  of  power  to  London,  where  there 
are  14  different  companies,  13  municipal  supplies,  and  at 
least  six  stations  for  supplying  the  railway  companies. 

"  Similarly,  throughout  the  country  small  power  stations 
are  to  be  found  situated  within  a  few  miles  of  each  other, 
each  serving  their  immediate  district.  As  a  consequence, 
the  demands  on  the  manufacturing  industry  in  England  have 
led  to  factories  and  designs  suitable  for  supplying  the  require- 
ments of  such  a  market. 

"  On  the  other  hand,  both  in  America  and  on  the  Con- 
tinent, the  economy  and  advantage  of  large  bulk  supply 
power  undertakings  has  been  fully  realised  many  years  ago, 
and  the  electrical  engineering  business  has  been  developed 
on  the  basis  of  having  huge  power  stations,  which  sell  in 
bulk  to  the  [different  districts  and  towns. 

"  The  Victoria  Falls  Co.  is  similar  to  the  bulk-suppliers 
in  America  and  on  the  Continent,  as,  in  spite  of  the  fact 
that  the  district  served  is  relatively  small,  the  amount  of 
power  to  be  supplied  is  probably  greater  per  mile  than 
in  any  other  district  in  the  world.  This  fact  has  led  to  the 
factories  abroad  obtaining  experience  and  laying  down 
machinery  for  producing  mammoth  plant  and  for  supplying 
apparatus  to  deal  with  extremely  high  voltages  necessary 
for  handling  these  large  amounts  of  power.  On  the  other 
hand,  the  demand  for  large  steam  plant  and  the  experience 
in  Great  Britain  with  boiler  plant  (both  ashore  and  at  sea) 
has  placed  the  British  boiler  maker  in  a  favourable  position 
and,  indeed,  in  advance  of  other  nations  ;  this  has  enabled 
the  Victoria  Falls  Power  Co.  to  place  their  business  in 
boilers  in  the  United  Kingdom. 

"  When  the  company  was  first  started  it  was  desired  to 
negotiate  the  securities  in  Great  Britain,  but  this  was  not 
found  to  be  possible.  In  the  first  instance,  the  bonds  were 
taken  in  Germany,  leading  to  the  earlier  industrial  orders  for 
the  electric  portion  of  the  plant  being  placed  in  that  country. 
The  later  issue  of  bonds  has  been  taken  in  Great  Britain, 
and  for  some  time  all  orders  have  been  placed  in  competition, 
and  the  best  offers  have  been  selected.  In  the  case  of 
machinery  and  apparatus  for  voltages  which  are  not 
employed  in  England,  the  tenders  received  from  abroad,  as 
might  be  expected  in  view  of  the  above  particulars,  are  more 
favourable,  but  at  the  same  time  many  orders  are  being 
placed  in  Great  Britain,  for  all  such  work  as  the  manu- 
facturers are  able  from  experience  to  produce." 


As  a  result  of  the  completion  of  these  power  works, 
Germany's  total  trade  with  South  Africa,  which  amounted 
to  £3,512,909  in  1910,  has  decreased  to  £3,230,021  in 
1912  ;  the  imports  from  Germany  in  1907  amounted  to 
only  £1,923,085.  In  1912,  however,  the  imports  of  elec- 
trical machinery  from  Germany  were  nearly  double  those 
from  the  United  Kingdom.  We  have  often  pointed  out  in 
our  columns  that,  particularly  in  new  countries,  investment 
of  capital  and  trade  go  hand  in  hand,  and  the  position  in 
South  Africa,  as  above  outlined,  again  emphasises  this  fact. 

That  the  statement  quoted  above  underestimates  the 
capacity  of  British  firms  to  supply  the  needs  of  the  new 
Rand  works  is  not  a  point  that  we  need  discuss  now.  It  is 
obvious  from  the  fact  that  the  Trade  Commissioner  quotes 
it  in  full  that  it  is  the  accepted  opinion  in  South 
Africa,  and  that,  if  they  are  to  introduce  their  goods 
on  the  market,  firms  should  have  expert  representatives 
who  can  talk  them  up  and  meet  adverse  criticisms. 
It  is  only  in  this  way  that  our  firms  can  hope  to  reap 
the  full  advantages  which  the  South  African  market 
offers  for  trade  expansion.  As  Sir  Sothern  Holland  points 
out,  it  would  be  idle  to  suppose  that  sentiment  does  not  play 
an  important  part  in  influencing  the  course  of  trade  in  favour 
of  the  Mother  Country,  but  this  sentiment  is  not  always 
strong  enough  to  secure  that  the  business  offering  will  come 
to  us  unless  our  firms  make  strenuous  endeavours  to  obtain 
it.  The  report  with  which  we  now  deal  brings  before  us 
once  again  the  fact  that  firms  here  have  the  advantage  of  a 
Government  organisation  in  South  Africa  which  is  ready  to 
give  them  practical  assistance  in  advancing  British  trade 
interests,  and  we  can  only  trust  that  they  will  use  this 
organisation  to  the  full. 


The  strong  upward  course  of  copper 
Copper.  prices  can  hardly  have  taken  by  surprise 
any  who  have  studied  the  market  in 
the  light  of  the  information  which  has  appeared  in  these 
columns  from  time  to  time  recently.  If  on  occasion  the 
upward  movement  has  been  too  swift,  it  must  be  remarked 
that  it  followed  as  a  rather  natural  reaction  from  an  undue 
depression,  arising  out  of  the  disturbed  political  situation  in 
Europe  resulting  from  the  Balkan  war  and  from  the  friction 
between  the  United  States  and  Mexico. 

The  copper  market  owes  its  present  strength  mainly  to 
continually  recurring  labour  troubles  in  the  United  States 
and  to  the  revolution  in  Mexico,  the  tendency  of  all  of  which 
has  been  to  bring  about  a  reduction  in  output,  which  is  now 
making  itself  very  apparent.  Following  upon  the  strike  at  the 
huge  Nichols  refinery  a  few  months  ago,  which  left  its  mark 
very  plainly  upon  United  States  production  for  the  month  of 
June,  when  a  reduction  was  shown  of  8,600  tons,  the  whole 
of  the  workers  in  the  Lake  Superior  district  have  since  been 
"  out,"  and  this  entailed  a  loss  of  output  of  refined  copper  of 
something  like  8,000  tons  a  month. 

It  is  possible  that  production  will  not  suffer  to  the  full 
extent  indicated  by  this  figure,  because  the  smelters  treating 
the  Lake  ore  naturally  had  certain  ore  reserves  in  their  bins 
upon  which  they  could  run  for  a  time,  but  even  so,  it  was 
not  lorg  after  the  men  had  thrown  down  their  tools  before 
the  smelters  had  to  close.  True,  the  men  have  been  filtering 
back  to  work  for  some  little  time  now,  but  full  resumption 
of  operations  is  delayed,  and  the  complete  restoration  of 
activity  in  the  area  affected  can  hardly  take  place  for  some 
weeks  at  the  earliest.  Considerable  damage  has  been  done 
to  the  mines  by  the  suspension  of  pumping  operations,  and 
a  good  deal  of  new  timbering  and  clearing  up  will  have  to 
be  done  ere  they  present  the  pre-strike  appearance. 

Meantime  the  statistical  position  of  copper  grows  from 
strength  to  strength.  Already  at  the  end  of  July  the 
world's  visible  supply  was  down  to  a  record  low  figure  at 
00,700  tons  against  98,000  tons  at  the  end  of  January,  and 
the  European  figures  just  issued  show  a  further  improve- 
ment, while  all  the  trade  anticipations  are  that  the  next 
United  States  returns  due  in  a  few  days  will  reveal  a  further 
strengthening  process.  This  must  bring  the  world's  visible 
supply  of  unsold  copper   to    about    the    minimijm    below 
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which  it  cannot  fall,  and  from  then  onwards,  unless  there 
should  be  some  additional,  and  at  prcf^cnt  unforeeeen, 
restraining  influence  upon  production,  a  gradual  increase  in 
the  stocks,  and  a  slow  return  to  more  comfortable  conditions 
should  be  seen.  Last  year  low-water  mark  in  this  matter  of 
visible  supplies  was  reached  at  the  end  of  August,  and 
history  has  a  knack  of  repeating  itself. 

The  conditions  which  have  recently  Ijeset  the  copper  market 
must  sooner  or  later  give  place  to  the  normal,  when,  with  a 
growing  supply  on  hand,  lower  prices  will  prevail.  It  is 
fortunate  indeed  that  with  the  statistical  position  indicating 
opportunities  for  prices  being  rushed  up  by  speculators,  there 
has  been  so  little  buying  of  the  mere  manipulative  descrip- 
tion, 'J'here  is  yet  time  for  this  to  develop,  but,  in  the  best 
interests  of  the  market,  it  is  to  be  hoped  that  the  gambling 
elements  will  remain  in  the  background,  for  the  consumer's 
position  is  sufficiently  difficult  and  complex  without  the 
prices  of  his  essential  commodities  being  manipulated  at  the 
whims  of  the  Stock  Exchanges  of  London,  New  York  and 
Paris. 


Train 
Lighting. 


From  the  reports  published  in  the  daily 
Press,  it  seems  certain  that  the  fire  which 
added  so  greatly  to  the  horrors  of  the  rail- 
way disaster  at  Aisgill  Moor,  was  caused  through  the  frac- 
ture of  the  gas  tanks  or  connections  beneath  the  rear  coaches 
of  the  train.  The  cases  are  far  too  numerous  during  recent 
years  in  which  the  use  of  gas  as  an  illuminant  has  contributed 
to  the  loss  of  life  and  property,  and  has  added  nameless  horrors 
to  the  sufferings  inevitably  accompanying  a  railway  collision. 
It  is  less  than  three  years  ago  since  a  train  met  with  a  simi- 
lar accident  within  a  mile  or  so  of  the  scene  of  the  pre- 
sent collision,  and  fire,  originating  from  the  system  of  gas 
lighting  used,  caused  the  death-roll  to  be  far  heavier  than 
otherwise  would  have  been  the  case.  Surely  it  is  high 
time  that  the  Board  of  Trade  should  hold  an  inquiry  into 
the  methods  of  train  lighting  at  present  in  vogue,  with  a 
view  to  bringing  about  the  compulsory  adoption  of  one  which 
would  prove  harmless  to  the  travelling  public  in  the  event 
of  collision  or  derailment. 

The  matter  has  already  been  taken  in  hand  in  other 
countries,  and  in  the  Council  of  the  Austrian  State  Railways 
a  resolution  was  moved  some  time  ago  to  the  effect  that  the 
Ministry  for  Railways  should  be  requested  to  discontinue 
the  use  of  incandescent  gas  for  the  lighting  of 
passenger  trains,  and  to  use  electricity  exclusively  for 
lighting  all  future  passenger  cars,  as  well  as  those 
already  on  order.  A  great  number  of  accidents  had  taken 
place,  which  were  marked  by  the  same  feature — that  fire 
immediately  broke  out,  caused  by  the  employment  of 
gas  lighting,  and  the  lives  of  passengers  who  had  not 
otherwise  suffered  by  the  accident  were  sacrificed.  Since 
the  request  was  made  a  series  of  tests  have  been  carried 
out,  showing  that  from  the  commercial  as  well  as  from 
the  public  safety  point  of  view,  train  lighting  by  elec- 
tricity presents  many  ad\antages.  As  a  result  of  the  tests 
made  the  Austrian  State  Railways  largely  adopted  electric 
lighting  on  their  trains,  although  from  financial  reasons  it 
was  impossible  to  convert  the  whole  of  the  rolling  stock  to 
the  newer  system  immediately.  Many  of  the  Prussian  rail- 
way authorities,  all  the  Swiss  railways  and  the  large  French 
systems  now  use  the  electric  light  on  their  trains,  and  in 
Italy  gas  lighting  for  railway  carriages  is  being  discontinued 
and  electric  lighting  substituted.  In  this  country  the 
whole  of  the  tube  and  the  underground  railway  trains, 
as  well  as  many  of  the  main  line  and  suburban 
trains,  are  lighted  by  electricity,  and  there  is 
no  technical  reason  why  it  should  not  be  adopted  for  light- 
ing, heating  and  cooking  on  all  the  great  trunk  lines.  That 
being  the  case,  the  public  have  a  right  to  insist  on  their 
safety  being  considered  in  the  matter,  and  a  safe  and  efficient 

r  modern  system   substituted   for   one   which    is    admittedly 
dangerous. 
We  note  that,  as  usual,  the  railway  company  draws  a  red 
herring  across  the  path  by  ascribing  the  fire  to  the  live  coals 


evident  to  anyone  who  knows  the  conetraction  of  a  loco- 
motive fire-lx)X,  from  which  live  coals  cannot  fx/s«ibly  Ije 
ejected.  Hot  aahea  from  the  ash-pit  might  certainly  be 
scattered,  but  there  is  one  feature  common  to  all  these  train 
fires — the  instantaneous  outburst  of  flame,  leading  immedi- 
ately to  a  violent  con  flag  ratiofi.  It  is  inconceivable  that  so 
rapid  and  thorough  an  ignition  should  be  caused  by  hot  ashes. 
Without  the  slightest  hesitation  we  characterise  the  Rtatement 
as  nonsensical,  and  declare  our  firm  belief  that,  as  in 
previous  cases,  the  fire  was  started  and  nourished  by  the 
escaping  gas.  Reporting  on  the  former  accident  at  Hawes 
Junction  in  liJlO,  Major  Pringle  said  it  ajuld  not  be  denied 
that  gas  was  the  origin  of  the  fire.  In  100.'»  the  Cudworth 
disaster  was  accompanied  by  a  fire  due  to  gas.  and  in  the 
same  year,  reporting  on  the  accident  at  Witham,  followed 
by  a  gas  fire,  and  that  in  the  Catesby  Tunnel,  where  gas 
escaped  but  most  fortunately  was  not  ignited.  Colonel  von 
Donop  strongly  urged  the  use  of  electricity  in  preference  to 
gas.  Again  at  (Jrantham,  in  1906,  a  gas  fire  took  place, 
and  at  Ditton  Junction  in  191:^  there  was  a  similar 
catastrophe,  regarding  which  Lieut. -Colonel  Sir  H.  A.  Yorke 
recalled  the  recommendations  of  Major  Pringle  that  elec- 
tricity should  be  adopted  and  repeated  them  with  added 
emphasis.  Reporting  on  the  disasters  at  Aylesbury,  in  1 90G, 
and  Saltley,  1912,  the  Board  of  Trade  inspectors  in  each  case 
renewed  their  advocacy  of  electric  lighting.  We  can  cite,  in 
addition,  at  least  a  dozen  instances  of  similar  disasters  due  to 
gas  lighting  on  foreign  railways.  As  Col.  Yorke  stated  in 
connection  with  the  Ditton  accident,  the  Board  of  Trade 
only  awaits  the  support  of  public  opinion  to  enable  it  to 
make  the  electric  lighting  of  passenger  trains  compulsory. 
We  trust  that  that  pressure  will  now  be  applied — and  in 
view  of  the  unanimity  with  which  the  daily  Press  has 
attacked  the  system  of  lighting  by  gas  on  this  occasion,  we 
hope  that  at  last  something  will  be  done  to  render  such 
frightful  occurrences  impossible  in  the  future. 


The  correspondence  which  we  pnbhsh 
A  Chinese  ^^  another  page  with  regard  to  the 
machinery  installed  at  the  British  Legation 
at  Peking,  while  it  explains  the  facts  of  the  case,  will  also 
justify  the  "  grave  dissatisfaction  "  which  was  felt  by  some 
of  the  competitors  for  the  contract.  The  explanation  of  the 
delay  in  placing  the  contract  put  forward  by  the  Office  of 
Works  is  reasonable  enough  ;  but  if  there  was  time  to  invite 
fresh  prices  from  two  of  the  competitors,  surely  there  was 
time  to  request  them  all  to  submit  fresh  prices.  That  would 
have  been  in  accordance  with  the  universal  practice  in  con- 
nection with  tenders,  and  no  reason  is  given  to  justify  the 
plea  of  urgency. 

The  schedule  of  sub-contractoi"s  and  their  respective  shares 
in  the  work  certainly  shows  clearly  that  the  plant  is  all  of 
British  manufacture,  but  the  manner  of  carrying  out  this 
British  contract  leaves  much  to  be  desired  ;  the  supposition 
that  work  which  was  being  carried  out  by  a  local  German 
firm  was  German  from  start  to  finish  was  a  perfectly  natural 
inference,  and  in  view  of  the  importance  of  ma-nUiining  our 
prestige  in  the  Far  East,  the  Office  of  Works  ought  to  have 
taken  precautions  to  prevent  any  such  miscon<^ption  from 
arisinjr.  At  the  least  an  official  statement  should  have  been 
issued  promptly,  to  make  clear  the  circumstances  of  the 
case,  but  we  are  told  that  no  such  statement  was  published 
for  months  after  the  contract  had  been  placed  and  the 
mischief  had  been  done. 

The  importance  of  circumspection  in  such  a  matter,  and 
of  solicitude  for  the  interests  of  British  manufacturers,  is 
immensely  increased  when  the  contract  is  of  an  official 
nature,  and  the  adverse  impression  once  created  cannot  be 
completely  dispelled  even  by  a  prompt  announcement  of  the 
facts — still  less  by  so  tardy  an  explanation  as  has  been  fur- 
nished in  the  present  instance.  We  cannot  afford  to  weaken 
our  prestige  in  China,  and  it  is  very  much  to  be  regretted 
that  the  authorities  in  charge  of  the  work  so  little  appre- 
ciated their  responsibilities  to  British  manufacturers  as  to 
open  the  way  to  misrepresentation  of  the  qualities  of  our 
■engineering  products. 
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PRESSURE    REGULATION. 


By   C.    TURNBULL,    Tynemouth. 


It  is  said  that  Edison  declared  that  the  best  regulator  was 
a  nigger  volt-boy,  and  for  many  years  this  dictum  has  been 
universally  accepted,  save  that  the  volt-boy  in  Britain  is  a 
white  man  generally  with  a  nigger's  wages.  In  passing,  one 
may  note  that  the  ordinary  regulating  resistance  for  electric 
generators  is  wasteful.  Generators  often  are  made  with  a 
wide  range  of  voltage,  sometimes  giving  from  400  to  5()0  volts 
to  enable  them  to  take  both  traction  and  lighting  loads,  and 
hence  there  is  heavy  loss  in  the  resistance  when  the  machines 
run  at  low  pressures.  In  one  actual  case,  the  current  on  a 
500-KW.  generator  is  15  amperes,  and  pressure  drop  on 
resistance  about  200  volts,  giving  a  total  loss  of  3  kw. 
Such  a  loss  taking  place  for  9,000  hours  in  the  year  would 


exciter  fields,  this  being  economical,  though  having  the  dis- 
advantage that  the  effect  on  the  main  fields  would  lag.  A 
separate  exciter  is  very  necessary  in  the  case  of  turbo-driven 
generators  with  compound  winding  on  the  main  fields,  for, 
when  self-excited,  these  are  liable  to  be  driven  to  destruction 
should  the  supply  of  steam  be  shut  off  and  the  current  come 
back  on  the  generators  from  parallel  machines,  when  the 
shunt  field  would  disappear  and  the  generator  would  run  aa 
a  series  motor  with  no  load.  Where  a  separate  direct-driven 
exciter  is  used  in  such  a  case  its  voltage  will  increase  with 
increase  of  speed,  and  so  will  strengthen  up  the  main  field 
sufl^iciently  to  limit  the  speed.  The  compound  winding 
would,  of  course,  be  on  the  generator  field.  The  separate 
exciter  also  has  the  advantage  that  it  gives  a  more  stable 
field  where  generators  are  worked  with  a  long  range  of 
pressure,  as  self-excited  machines  often  becomes  unstable  at 
low  pressures  where  the  iron  is  magnetised  below  the  knee 
of  the  curve.     The  ([uestion  is  often  asked,  why  not  run 
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get  rid  of  27,000  units,  no  mean  figure,  and  in  large  stations 
these  losses  must  come  to  an  enormous  amount.  True,  the 
cost  per  unit  lost  is  not  much,  yet  the  total  is  quite  worth 
consideration  in  almost  any  station.  One  method  by  which 
the  loss  might  be  reduced  is  shown  in  fig.  1,  where  the 
field  is  excited  by  two  separate  windings.  The  main  winding 
is  connected  right  across  the  brushes  and  regulation  is  done 
on  a  separate  "  teaser  "  winding,  to  borrow  a  word  used  for 
other  purposes.  The  teaser  winding  is  controlled  by  a 
"  potentiometer  "  resistance  which  enables  the  current  to  be 
reversed.  A  comparatively  small  teaser  winding  is  therefore 
required,  because  an  increase  of  current  in  it  will  cause  the 
generator  voltage  to  rise,  which  will  increase  the  current  in 
the  main  field  coils  thus  giving  a  compound  effect,  while  the 
reversal  of   the   teaser   current  will   reduce  the   generator 


Fig; 
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voltage  by  a  large  amount.  This  method  of  excitation  does 
not  appear  to  have  been  put  into  use,  but  it  might  be  worth 
a  trial,  and  would  probably  lend  itself  to  operation  by 
automatic  regulators. 

Direct-current  generators  are  sometimes  excited  from  a 
separate  direct-coupled  exciter,  a  method  which  is  very 
suitable  for  control  by  automatic  regulators.  Compounding 
can  be  effected  by  one  or  two  turns  of  the  main  leads  on  the 


D.c.  machines  compound  on  lighting  so  as  to  steady  the 
pressure  ?  Certainly  there  are  great  advantages  in  doing 
this,  but  it  introduces  serious  complications.  The  switch- 
board man  must  remember  to  cut  out  the  compound  coils 
whenever  he  parallels  the  battery  in,  but  sometimes  he 
forgets,  and  the  battery  current  comes  back  on  the  com- 
pound coils  and  makes  trouble.  If  the  generators  are  run 
on  traction,  and  there  are  three  bus-bars  for  lighting,  one 
must  have  equalising  connections  for  every  case,  which 
makes  a  complex  arrangement.  Paralleling  in  or  taking 
out  of  compound  machines  requires  much  care  to  ensure 
that  current  does  not  come  back,  even  momentarily,  through 
the  series  turns,  so  demagnetising  the  fields,  while  the 
closing  or  opening  of  the  equalising  switches  produces  dis- 
turbances on  the  other  running  generators.  Taking  every- 
thing into  account,  after  several  years  of  experience  in  the 
running  of  compound  machines  on  lighting  loads,  the  writer 
considers  that  it  is  a  thing  to  be  avoided  if  possible. 

Commutating-pole  generators  occasionally  suffer  from  a 
ripple  in  the  voltage  which  produces  a  dithering  effect  on 
the  light.  This  appears  to  be  due  to  the  time  lag  of  the 
series  turns,  which  produces  a  hunting  effect  on  the  series 
current,  which  in  turn  produces  the  ripple  on  the  armature 
voltage.  In  the  case  of  new  machines  it  is  desirable  to  specify 
that  this  shall  be  prevented.  Balancers  are  responsible 
probably  for  most  of  the  variation  of  pressure  in  d.c. 
supply  ;  indeed,  one  would  hardly  credit  the  amount  of 
variation  that  is  due  to  the  balancer  until  it  is  carefully 
looked  into.  It  is,  however,  easily  seen  that  a  balancer  must 
be  sensitive  when  one  considers  that  one  side  is  acting  as  a 
motor  and  the  other  as  a  generator,  and  that  there  must  be 
a  considerable  change  of  pressure  with  each  variation  of 
current,  particularly  if  the  out-of-balance  goes  from  one 
side  of  the  three-wire  system  to  the  other.  Compound 
winding  is  particularly  necessary  on  a  balancer,  but  it  must  be 
applied  with  discretion.  The  usual  method  of  compounding 
is  to  arrange  that  the  motor  field  be  weakened  and  the 
dynamo  field  strengthened,  each  one  by  its  own  current. 
With  a  severe  rush  of  current  the  effect  of  this  is  to  wipe 
out  the  motor  field  altogether,  when  the  balancer  stops  with 
disastrous  results  to  the  supply.  It  is  better  to  cross- 
connect  the  fields  so  that  the  motor  current  strengthens  the 


WK^ 


yol.73.    No.  1,867,  September  5, 1913.]       THE     ELECTRICAL     REVIEW. 


365 


dynamo  field  while  the  djnamo  current  weakens  the  motor 
field,  for  as  the  motor  current  is  j2;reater  than  that  of  the 
dynamo,  this  gives  a  more  stable  arrangement.  Probably  the 
best  method  is  to  energise  the  compound  coils  entirely  from 
the  neutral  connections,  for  this  will  enable  the  balancer  to 
stand  up  to  severe  "shorts"  on  the  mains,  while  the  com- 
pounding can  be  cut  out  with  a  sinj^e  switch  when  starting 
up  in  parallel  with  another  balancer. 

In  some  respects  the  most  satisfactory  method  of  balancing 
is  elTected  by  coupling  the  neutral  to  the  mid-j)oint  of 
choking  coils  which  are  connected  across  slip-rings  on  the 
generator  armature.  Two  rings  may  be  used,  joined  to 
opposite  points  on  the  armature,  so  giving  a  single-phase 
connection,  or  three  rings  may  be  used  with  a  three-phase 
arrangement,  tlie  choking  coils  being  star  connected,  and  the 
neutral  led  to  the  centre  of  the  star,  or  else  there  may  be 
four  rings  with  choking  coils  having  two-phase  connections 
across  each  pair  of  rings,  when  the  neutral  is  connected  to 
the  centre  of  each  coil.  After  an  experience  of  some  years 
both  with  balancers  and  the  choking  coil  method,  the  writer 
greatly  prefers  the  latter.  The  pressure  is  much  steadier 
than  with  even  a  compound  balancer,  while  the  convenience 
of  operation  is  worth  much.  A  comparatively  raw  switch- 
board man  may  be  entrusted  with  the  paialleling  in  and 
taking  off  of  three-wire  generators,  while  starting  up  after  a 
shut-down  (and  such  things  take  place  in  the  best  regulat^'d 
stations)  is  easy,  and  does  not  require  too  much  brain  power. 
The  generators  may  simply  be  run  up  on  the  beard  with  all 
switches  in,  whereas  in  starting  up  with  balancers  one  must 
first  get  a  generator  up  to  something  like  pressure,  and  then 
start  the  balancer,  which  cycle  of  operations  requires  some 
care  on  the  part  of  a  switchboard  man  flustered  by  the 
stoppage  of  the  machines,  with  a  feeling  at  the  back  of  his 
mind  that  he  may  get  the  sack  if  his  share  in  the  trouble  is 
found  out. 

This  scheme  does  not  enable  one  to  adjust  the  pressure 
where  feeder  drops  are  to  be  compensated.  People  have 
suggested  that  the  regulation  might  be  effected  by  sliding 
the  neutral  wire  to  one  side  of  the  choking  coil  centre  point, 
but  a  moment's  consideration  will  show  that  this  will  not 
do,  for  each  end  of  the  choking  coil  is  alternatively  positive 
and  negative,  and  the  moving  of  the  mid-point  connection 
would  merely  produce  an  alternating  current  in  the 
neutral  wire.  Regulation  of  pressure  must  be  carried 
out  by  means  of  a  mid-wire  booster,  but  the  solution 
of  this  problem  is  more  difficult  than  appears  at 
first  sight,  and  a  number  of  mid-wire  boosters  are  on 
the  scrap-heap  through  the  neglect  of  simple  precautions. 
The  difficulty  occurs  through  the  fact  that  it  is  not  easy 
to  make  the  booster  work  at  a  very  small  voltage.  If 
we  consider  the  ordinary  hysteresis  curve  for  iron,  fig.  2, 
this  consists  of  a  closed  curve  made  up  of  approximately 
vertical  and  horizontal  lines.  If  we  apply  this  to  the 
magnets. of  a  mid- wire  booster,  it  will  be  seen  that  we 
may  magnetise  the  iron  to  give  a  small  booster  potential 
— gay  3  volts  one  way — or  may  reverse  it,  but  we  cannot 
bring  the  voltage  to  nothing.  For  suppose  that  we  are  at 
a  point  A,  we  may  come  slowly  back  to  b,  without  altering 
the  potential.  Then  a  slight  further  variation  in  the 
exciting  current  will  bring  us  to  c,  but  we  cannot  rivet 
the  field  to  d.  Whenever  a  current  flows  in  the  armature 
it  will  churn  up  a  potential  difference  in  the  booster  which 
will  disturb  the  bus-bar  pressure,  and  the  booster  will  be 
unstable  until  the  out-of-balance  current  is  large  enough 
to  require  the  booster  to  be  regulated  to  give  sutficient 
voltage  across  its  brushes  to  bring  the  field  to  a  stable 
condition.  The  difficulty  in  working  at  low  booster 
pressures  may  probably  be  overcome  by  making  the  air-gap 
very  large,  so  that  the  residual  magnetism  of  the  fields  will 
not  affect  the  armature,  while  a  large  air-gap  would  reduce 
the  effect  of  armature  reaction  on  feebly  excited  fields. 
With  a  large  air-gap,  the  armature  would  be  entirely  under 
the  control  of  the  field  current,  and  its  voltage  could  be 
made  whatever  was  necessary.  Comnuitating  poles  should 
be  fitted  to  mid-wire  boosters,  as  the  armature  often  has  to 
carry  heavy  currents  with  weak  fields.  The  magnets  should 
be  compound-wound,  so  as  to  respond  to  sudden  changes  in 
the  neutral  current,  the  series  turns  being  shunted  by  a 
variable  resistance,  while  the  fine  wire  shunt  coils  will  enable 
the  pressure  to  be  adjusted  accurately.    These  should  be 


controlled    by  a  "  potentiometer "  resistance  which  ecables 
the  Ixxwter  voltage  to  be  reversed,  as  shown  '  ;.     (For 

those  who  may  notl^  familiar  with  potentioii-....  ..;^laton, 

one  may  add  that  in  this  method  of  working,  a  resistance  is 
connected  acrf/8«  the  bus-bars,  Oirreeponding  to  the  poten- 
tiometer slide  wire,  and  the  fields  ar<  '  ■'  '  by  being  con- 
nected to  suitable  parts  of  game.  Tt  may  be  r«laced 
to  />ero  by  connecting  both  ends  to  the  mid-point  of  the  re- 
sistance, while  reversal  of  field  may  \)e  obtained  by  connect- 
ing as  shown  by  dotted  lines.; 

A  Cheap  Aulomalir  Regulator. — Many  interesting  and 
useful  regulators  are  now  on  the  market,  bnt  some  of  the 
Vx;st  require  a  motor-generator  to  enable  the  fields  of  the 
main  generators  to  V)e  controlled,  and  this  means  expense. 
The  following  automatic  regulator,  shown  in  fig.  4  (for  the  main 
part  of  which  the  writer  is  indebted  to  Mr.  S,  .1.  Wataon, 
of  Bury)  is  cheap,  simf)le  and  reliable,  and  may  be  made  in 
the  station  at  small  cost.  Of  course,  it  is  not  so  qnick 
acting  as  a  Taylor- Scot  son  or  Tirrill,  bnt  it  is  much  tetter 
than  a  switchboard  man.  The  regulator  consists  of  an  arm, 
pivoted  at  i*,  from  one  end  of  which  hangs  an  iron  core,  i  <\ 
which  is  attracted  by  the  solenoid  s.  An  old  .Schattcer  pre- 
payment meter  has  very  suitable  parts  which  may  be  osed 
with  advantage.  The  solenoid  is  excited  by  pilot  wires 
from  the  feeding  point,  thus  compensating  for  feeder  drop. 
Lamps  in  series  control  the  current  in  the  solenoid  to  the 
desired  amount. 

Regulation  of  pressure  is  effected  by  the  moving  weight 
M  w,  which  should  preferably  be  a  nut  and  check-nut  on  a 
screwed  spindle.  The  dimensions  shown  are  from  an  actual 
regulator  which  is  working  satisfactorily.  In  this  case  the 
core  is  made  up  of  soft-iron  tubes  out  of  an  old  arc  lamp, 
the  tubes  being  filled  up  with  "stalloy  "  filings,  which  com- 
bination is  free  from  hysteresis.  It  is  important  to  use  a 
core  of  good  iron,  as  iron  affected  by  hysteresis  will  cause 
the  core  to  stick  until  the  pressure  has  altered  by  a  con- 
siderable amount,  when  it  will  suddenly  move  up  or  down 
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until  the  pressure  has  altered  again,  and  it  will  continue 
doing  this  without  ever  settling  to  one  position,  causing  the 
bus-bar  voltage  to  hunt  in  a  distracting  manner.  It  is 
important  also  to  get  the  core  immersed  in  the  solenoid  to  a 
proper  elegree. 

The  pull  of  a  solenoid  on  a  core  appears  to  vary  somewhat 
according  to  the  curve  in  fig.  5  ;  that  is,  if  the  core  is  entered 
but  a  short  way,  the  pull  will  increase  if  it  be  drawn  in  a 
little  further,  simply  through  its  change  of  position,  while 
if  it  be  withdrawn  slightly  it  will  tend  to  come  out 
altogether.  The  core  will,  therefore,  be  unstable,  and 
unable  to  control  the  regulator.  When  it  is  about  half  way 
in,  the  pull  will  have  come  to  the  flat  part  of  the  curve,  when 
a  slight  change  of  position  will  not  affect  it.  The  pnll  on 
the  core  will  now  depend  entirely  on  the  solenoid  current, 
and  the  regulator  will  work  accurately.  (Incidentally,  one 
might  suggest  that  the  control  of  arc  lamps  would  be 
improved  if  their  cores  and  solenoids  were  arranged  on  this 
principle.)  The  core  should  be  the  same  length  as  the 
solenoid  to  get  good  results.  From  the  diagram  it  will  be 
seen  that  the  contacts  on  the  end  of  the  lever  connect  the 
regulator  motor  to  either  positive  or  negative  bar,  the  other 
side  of  the  motor  being  connected  to  the  neutral  bar.  As 
the  fields  are  j>ermanently  excited,  the  motor  will  rotate  one 
way  when  the  solenoid  pulls  the  core  down,  thereby  bring 
the  lever  contact  to  the  top  contact,  while  it  will  rotate  the 
opposite  way  when  the  lever  moves  downwards  to  touch  the 
bottom  contact.  The  contacts  are  arc  lamp  carbons  made  of 
very  pure  carbon,  which  does  not  form  slag,  and,  with  weekly 
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cleaning,   tliey   may   be    depended    on    to    work    without 
trouble. 

Lamps,  in  series  with  the  motor,  limit  the  current  to 
what  is  necessary.  A  no-load  cut-out  is  in  series  with  the 
armature,  to  switch  off  the  motor  if  current  should  go  off 
the  pilot  wire  for  any  reason,  otherwise  in  such  an  event 
the  motor  would  run  until  all  resistance  was  cut  out  of  the 
regulator  so  raising  the  bus-bar  voltage  to  a  dangerous  extent. 
The  no-load  switch  may  be  connected  up  to  a  bell  if  desired, 
which  would  give  warning  if  the  switch  were  to  act.  The 
motor  may  control  either  the  main  regulator,  or  it  may 
actuate  a  subsidiary  resistance  in  series  with  the  main 
regulator.  This  latter  is  convenient  in  that  it  can  be 
changed  from  one  generator  to  another  in  a  few  minutes. 
The  motor  may  actuate  the  regulator  either  by  cords  or  belts, 
or  it  may  be  direct  coupled  through  a  worm  gear. 

In  the  last  case,  a  reduction  of  at  least  200  to  1  is  desirable 
so  that  the  motor  will  make  two  or  three  revolutions  for  each 
regulator  step.  Contacts  should  be  arranged  to  check  the 
motor  should  the  switch  blade  run  too  far  round  so  as  to 
come  against  the  stop  ;  these  contacts  are  connected  to 
rotate  the  motor  in  the  opposite  direction,  the  result  being 
that  the  motor  stops  as  soon  as  the  current  gets  through 
them,  and  it  comes  back  a  little  as  soon  as  the  regulator 
contact  allows  it. 

The  speed  of  the  regulating  gear  must  be  adjusted  to 
give  good  results,  and  for  this  it  will  be  found  that  the  gear 
should  either  work  very  quickly  or  rather  slowly.  There 
is  a  considerable  lag  in  the  magnetic  field  of  large  gene- 
rators, which  is  compensated  for  in  instantaneous  regulators 
by  overshooting  with  a  subsequent  settling  down  to  the 
correct  position.  A  medium-speed  regulator  will  continually 
overshoot  the  mark,  but  will  not  be  rapid  enough  to  settle 
promptly  to  the  correct  position  and  this  will  cause  hunting, 
but  a  somewhat  slow  movement  of  the  apparatus  will  pre- 
vent it  from  overshooting  far  enough  to  get  very  far  from 
the  normal  position,  and  this  will  enable  it  to  adjust  the 
voltage  without  hunting.  Where  it  is  necessary  to  reduce 
the  speed  of  the  motor,  it  is  not  sufficient  to  put  more 
resistance  in  series  with  the  armature  as  this  will  unduly 
weaken  the  torque.  In  such  a  case  one  may  put  a  lamp 
across  the  commutator,  as  shown  in  fig.  6,  which  will  not 
divert  any  current  at  the  moment  of  starting  up,  but 
will  shunt  the  current  as  soon  as  the  armature  rotates  and 
produces  a  back  e.m.f.  This  arrangement  reduces  the  motor 
speed  in  a  very  effectual  manner,  having  the  same  effect  as  a 
dash-pot. 

Power  of  Motor. — The  power  of  the  motor  depends  on  the 
gear  ratio,  the  efficiency  of  the  gearing  and  the  stiffness 
of  the  regulating  gear.  An  admirable  epicyclic  gear  has  been 
put  on  certain  remotely  controlled  regulating  resistances  by  a 
German  firm,  and  this  is  worked  by  a  motor  of  \  h.p.,  or 
less,  but  the  saving  in  the  cost  of  the  motor  might  be 
balanced  by  the  cost  of  the  gear  if  it  had  to  be  specially 
made  up.  To  ensure  starting  power  with  a  gear  ratio  of 
200  or  higher,  a  motor  of  about  1  h.p.  will  be  founa 
suitable. 


ELECTRICITY    AT    THE    GHENT 
EXHIBITION. 


While  the  British  Section,  as  a  whole,  at  the  Ohent  Exhi- 
bition compares  favourably  with  the  Sections  representing 
other  nations,  it  cannot  be  said  that  the  Machinery  Hall 
offers  many  features  of  interest  to  electrical  engineers  ;  by 
far  the  most  important  exhibits  are  those  of  two 
famous  manufacturers  of  textile  machinery,  namely,  Messrs. 
Fairbairn,  Lawson,  Combe,  Barbour,  Ltd.,  of  Leeds  and 
Belfast,  and  Messrs.  Piatt  Bros.  &  Co.,  Ltd.,  of  Oldham, 
and  while  great  credit  is  due  to  these  firms  for  their  mag- 
nificent displays,  we  can  only  add  that  the  machines  are 
electrically  driven  by  well-known  methods,  and,  for  us, 
voiVa  tout!  A  noteworthy  feature  of  the  exhibition  is  the 
prominent  part  played  by  G^^vernment  departments,  which 
occupy  a  large  proportion  of  the  space,  to  very  good  pur- 
pose ;    in   particular   the   work   of   the   National  Physical 


Laboratory  in  connection  with  aviation  is  well  illustrated  in 
the  Machinery  Hall,  and  the  whole  of  an  adjoining  bay  is 
devoted  to  Postal  Administration  —  the  latter  being  the 
largest  exhibit  in  the  British  Section,  and  including  every 
branch  of  the  many  services  controlled  by  the  Post  Office. 

The  whole  of  the  motive  power  used  in  the  British  Section 
is  supplied  by  electricity,  both  d.c.  and  A.c.  being  available. 
The  mains  were  laid  throughout  by  the  Exhibitions  Branch 
of  the    Board  of   Trade,    under    the    supervision   of   Mr. 
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Marchant,  electrical  engineer  to  the  Branch ;  the  Depart- 
ment also  laid  the  foundations  for  the  machinery  exhibits, 
dug  trenches,  provided  the  fioor  and  railings  of  the  stands 
at  a  moderate  charge,  and  furnished  free  signboards  and  free 
labour  for  unloading  the  exhibits.  Most  of  the  cables  were 
run  on  insulators,  but  on  the  stands  they  were  enclosed  in 
screwed  steel  conduit.  Bergmann  tube  was  found  very 
useful  for  making  connections  to  motors,  starters,  &c.,  owing 
to  the  ease  with  which  it  can  be  bent  and  shaped  to  suit  the 
needs  of  each  case. 

The  Exhibition  Committee  provides  a  supply  of  three- 
phase  alternating  current  at  6,000  volts,  which  is  received 
in  a  detached  sub-station  outside  the  Machinery  Hall,  and 
transformed  to  216  volts  between  phases.  The  Board  of 
Trade  has  installed  inside  the  Hall  a  300-KW.  rotary  con- 
verter, made  by  the  British  Westinghouse  E.  &  M,  Co., 
Ltd.,  which  enables  a  d.c.  supply  to  be  given  at  440  volts  on 
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Western  Electric  Co  's  Demonstration  Board  in 
P.O.  Exhibit. 


the  three-wire  system ;  energy  is  charged  for  at  cost  price,  the 
Board  paying  the  costs  of  transformation.  The  converter  ia 
of  special  interest  in  that  it  is  of  the  new  Rosenberg  self- 
starting  and  self -synchronising  type  ;  we  were  informed  that 
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the  operation  of  starting  and  synchronising  could  be  accom- 
plished within  15  seconds,  with  ease  and  certainty.  The 
6,000-volt  A.c.  is  transfornaed  down  to  810  volts  for  the  con- 
verter by  a  Westinghouse  oil-insulated  water-oookd  trans- 
former of  330  K.v.A.  The  converter  is  of  the  six- phase 
type,  with  six  poles,  and  runs  at  1,000  r.p.m. 

The  plant  in  the  Board  of  Trade  sub-station  includes  a 
switchboard  by  Messrs.  Fkrranti,  Ltd.,  of  their  latest 
type  ;  this  controls  the  supply  to  and  from  the  rotary  con- 
verter, the  switchgear  being  mounted  on  black  enamelled 
slate  slabs  carried  on  an  iron  frame.  The  main  circuit- 
breakers  are  of  the  relay  type,  with  inverse  time  element 
overload  release.  The  equipment  includes  switches  and 
meters  for  the  control  of  three  feeders,  and  the  whole  con- 
stitutes an  admirable  and  typical  exhibit  of  the  company's 
standard  switchgear.  Messrs.  Ferranti  also  exhibit  a 
standard  G,000-volt  three-phase  ironclad  switch  panel 
suitable  for  use  on  consumers'  premises,  the  doors  being 
interlocked  with  the  switchgear  in  a  most  complete  fashion. 

The  principal  engineering  exhibit,  apart  from  the  textile 
machinery,  is  that  of  Messrs.  Vickers,  Ltd.,  together 
with  the  Electric  and  Ordnance  Accessories  Co.,  Ltd., 
and  the  Wolselky  Tool  and  Motor-Car  Co.,  Ltd.  A 
Stirk  25-ton  planing  machine,  driven  by  a  25-h.p.  Yitkers 
motor,  is  a  prominent  feature  of  the  exhibit ;  other 
machines  shown  at  work  are  a  Greenwood  &  Batley  turret 
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Peel-Conner  Telephone  Demonstration  Board. 

lathe  driven  by  an  8-h.p.  Vickers  motor,  and  Archdale 
radial  drills  driven  by  8  and  10-h.p.  motors,  with  the  Vickers 
standard  heavy-duty  control  pillars. 

The  Stirk  planer  is  equipped  with  the  Vickers  reversible 
drive  and  a  motor-driven  lift  for  the  tool-holders.  A  Muir 
slotting  machine  for  heavy  work,  driven  by  a  20-h.p.  motor, 
is  also  shown  at  work.  Vickers  vanadium  steel  tools,  and 
the  firm's  expanding  reamer  and  a  locking  drill  (with  which 
the  drill  can  be  changed  without  stopping  the  machine)  are 
other  items  of  the  exhibit.  The  Electric  and  Ordnance 
Co.  show,  besides  their  motors  and  controllers,  a  collection 
of  electrical  cooking  apparatus,  switchgear  and  ventilating 
fans  ;  the  last-named  are  driven  at  24  volts  from  the  train- 
lighting  plant,  which  we  shall  describe  in  a  later  issue. 

Messrs.  R.  A.  Lister  &  Co.,  Ltd.,  exhibit  their 
"  Lister-Bruston "  automatic  electric  lighting  plant  for 
country  houses,  for  40  12-c.P.  lamps,  with  which  our  readers 
are  familiar. 

Messrs.  W.  J.  Bates  &  Co.,  Ltd.,  Denton,  showed  their 
suction-gas,  town  gas  and  Eemi- Diesel  oil  engines,  and 
Messrs.  E.  H.  Bentall  &  Co.,  Heybridge,  their  petrol 
engines, 


The  British  I'ost  Orti«-e  exhibit  fxxupiea  an  entire 
court,  1 10  yards  long  by  IC  yards  wide.  Here  have  been 
assembled  examples  of  all  that  is  "  Postal."  a  t«rm  which 
embraces  telegraphs,  telephones,  carriers,  recording  apparatus, 
sorting  tables,  uniforms,  postal  ord"n»,  money  orders,  and 
apparatus  and  tools  of  almost  every  description  used  in  the 
many  department. s  <jf  the  Post  Office. 

The  telegraphs  are  exceptionally  well  displayed,  and  form 
one  of  the  mo.st  attractive  exhibitfl.  The  apparatoa  is  ao 
arranged  as  to  enable  a  visitor  to  withdraw  a  telegram  form 
from  the  automatic  box,  write  out  the  message  and  witness 
its  transit  by  all  the  latest  devices  in  general  use  in  the 
British  Post  Office  until  it  is  delivered  to  the  point  where  the 
messenger  starts  off  to  take  it  to  its  destination.  A  pneumatic 
tube  worked  by  the  maintenance  of  a  low  vacuum,  and 
bavins:  a  section  of  glass  tul^  to  show  the  earner  passing, 
would  carry  the  message  to  the  instrument  room,  where  the 
A. B.C.  instrument  or  any  cf  the  intermediate  telegraphic 
contrivances  up  to  the  set  of  quadruplexed  Baudot  apparatus 
might  be  used  to  carry  it  onwards.  A  Helshy  cord  carrier 
or  the  Lamson  "  pick  up  "  carrier  takes  its  allotted  part  in 
the  imaginary  journey. 

Double  plate  sounders,  omnibus  sounder  circuits,  duplex, 
quadruplex,  Hughes,  and  Wheatstone  sets  are  kept  con- 
stantly working,  whilst  miles  of  Morse  slip  are  run  off  by 
the  Siemens  motor-driven  "Wheatstone  sets,  and  suitable 
phrases  are  carried  away  by  visitors  as  souvenirs.  The 
Gell  perforator  and  the  Oliver  typewriter  appeal  to  thote 
who  are  familiar  with  the  ^lorse  code. 

Water-level  apparatus  by  Messrs.  Gent  &  Co.,  illustrating 
the  registration  of  the  variation  in  the  water  level  of  a 
reservoir,  and  secret-service  house  telephones  by  this  firm, 
are  exhibited  in  working  order  :  and  the  whole  Court  is 
clocked  by  a  beautifully  wrought  turret  clock  with  four 
dials  controlled  by  a  master  clock  supplied  by  the  Silent 
Electric  Clock  Co. 

Telephones  are  mainly  represented  by  the  working 
exhibits  of  the  Western  Electric  Co.  and  the  Peel- 
Conner  Co.  ;  their  demonstration  beards  illustrate  the 
latest  types  used  for  manual  telephone  exchange  equipments, 
arranged  in  the  form  of  model  "  A  "  and  "  B  "  operators' 
positions,  which  illustrate  exactly  what  happens  from  the 
time  the  receiver  is  raised  until  the  talk  is  finished.  A 
variety  of  telephone  parts  and  cables  are  also  displayed  by 
both  these  firms,  in  suitable  cases. 

Automatic  telephone  parts  are  placed  in  position  for  con- 
venient examination,  and  a  most  interesting  item,  the 
step  by  step  transmitter  (Wheatstone,  1839),  which  is  prac- 
tically the  same  idea  as  the  present  automatic  calling  device, 
is  conveniently  near. 

Telegraph  poles,  arms,  and  creosoting  plant,  and  the 
chemicals  resulting  from  the  use  of  creosote,  are  shown  by 
Messrs.  Burt,  Bolton  &  Hay-.vard.  Examples  of  the  methods 
of  terminating  and  protecting  overhead  wires,  and  also  the 
latest  devices  for  connecting  paper-insulated  cables  to  other 
types,  and  protecting  underground  cables  from  stray  power 
circuit  currents,  and  how  the  insulation  of  paper-covereil 
cable  is  maintained  by  desiccating  machinery,  are  fully 
illustrated. 

Testing  apparatus  as  used  in  the  Post  Office  is  groupeil 
together  ;  the  latest  Post  Office  testing  device,  known  as 
Hay's  fault  locater,  has  a  place  of  honour  just  beyond  the 
automatic  apparatus. 

Postal  items  from  a  packet  of  pins  to  mail  bags  for  Hong- 
Kong,  with  a  thousand  and  one  odds  and  ends,  are  arranged  to 
catcii  the  eye,  whilst  gold  badges,  coloured  armlets  and  various 
good  conduct  stripes  are  freely  patterned  around  :  clever 
pictorial  cartoons,  show  how  the  youth  and  his  maid  deposit 
their  shilling  or  the  contents  of  the  home  safe,  with  the 
Savings  Bank,  and  what  becomes  of  it ;  and  in  a  similar 
manner  the  Money  Order  Department  illustrates  its  work, 
and  shows  samples  of  the  earliest  money  orders,  and  also 
those  used  for  the  payment  of  old  age  pensions. 

Mansbridge's  condenser  winding  machine  m  working 
order  is  another  attractive  item,  with  its  huge  reels  of  metal- 
covered  paper.  .  .  n    ,  ,^tK 

The  Board  of  Trade  were  wise  in  mviting  the  I  ost  Utlioe 
to  take  space,  and  certainly  the  Post  Office  officials  are  to 
be  heartily  congratulated  upon  the  very  complete  exhibit 
they  have  assembled,     Manv  old  and  familiar  features  are 
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included,  but  they  are  none  the  less  welcome  ;  probably  the 
best  known  and  most  travelled  veteran  is  the  famous  wood- 
pecker, without  which  no  Post  Office  exhibit  would  be 
complete. 

{To  he  continued.) 


CORRESPONDENCE. 


Lettert  received  by  ut  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondentt  ihould  forward  their  communi- 
cations at  the  earliest  possible  mfOment,  No  letter  can  be  jmblished 
unless  we  have  the  writer^s  name  and  address  in  our  possession. 


Tariff  Reformula. 

As  a  consumer  of  energy  exceeding  one  million  units  per 
annum,  taken  from  the  mains  of  15  supply  authorities,  I 
have  to  look  after  the  pence  that  the  pounds  may  take  care 
of  themselves. 

On  a  recent  afternoon,  when  carefully  considering  the 
"  scientific "  tariffs  by  which  various  "  Managers  "  extract 
l*52d.  per  unit  out  of  me,  viz.,  the  maximum  damned,  the 
discounts,  two-rates,  sliding  scales,  rateable  values,  fixed 
charge  per  kilowatt  of  maximum  demand,  telephone,  and 
various  other  si/sf('?ns,  it  occurred  to  me  that  a  simple 
formula  like  the  following,  which  eyery  consumer  could 
easily  understand,  would  automatically  combine  all  the 
present  systems  :  — 

Price  per  unit  = 

1 


Jo 


T  max  sin  f  X  M  sin  (i/-  —  0)  dt  b*  " 


f  Ve  max  F  max '/'  sin  {}p  —  <p)  d  \p. 

Where  t  =  time  wasted  in  endeavouring  to  persuade 
consumer  that  the  penny  units  are  too  strong  when  taken 
unadulterated,  and  must  be  freely  mixed  with  the  fivepenny 
ones  ;  B  =  business  lost  to  dissatisfied  consumer  ;  m  = 
myster(y)isis  of  the  demand  indicator,  a  constant  depending 
on  the  type  of  consumer  ;  e  =  eddy  currents  circulating  in 
the  brain  of  the  consumer  after  x''^  hours'  discussion  with 
sales  manager  ;  f  =  the  flux  density  of  perspiration  beads 
at  the  expiration  of  above  period.  (It  is  well  to  note  that 
practically  all  the  quantities  are  at  a  maximum  value,  as  is 
indicated  by  balances  paid  to  relief  of  rates,  while  4^d.  per 
unit  is  charged  for  lighting  and  2d.  for  power  in  a  few  of 
our  "  modern  "  (!)  business  centres.") 

Good  luck  to  the  Point  Fives !   May  their  lums  reek  lang ! 

Erg. 


The  Status  of  the  Shift  Engineer. 

I  notice  on  reading  a  report  of  the  Holt  Parliamentary 
Committee,  who  have  been  sitting  on  the  question  of  Post 
Office  servants,  that  one  of  the  recommendations  is  that  shift 
engineers,  switchboard  attendants,  fitters,  drivers  and  stokers 
shall  all  be  classed  as  "skilled  workmen." 

If  I  remember  rightly,  the  account  of  the  G.P.O.  elec- 
tricity undertaking,  which  appeared  in  your  excellent  journal 
a  year  or  two  ago,  proved  this  to  be  a  thoroughly  up-to- 
date  E.H.T.  system  of  considerable  capacity. 

I  consider  that  to  class  as  a  "  workman  "  a  man  who  is 
responsible  for  the  running  of  a  shift  in  such  a  station  is 
an  insult  to  the  profession,  and  can  only  be  due  to  a  lack  of 
knowledge  of  the  duties  performed,  and  the  engineering 
training  required  by  a  shift  engineer. 

At  the  present  time,  as  proved  by  your  "  Correspondence  " 
columns,  shift  engineers  and  switchboard  attendants  all  over 
the  country  are  asking  for  something  more  than  a  bare 
living  wage,  as  their  responsibilities,  training  and  social 
status  entitle  them  to  do,  and  one  naturally  expects  a  Govern- 
ment Department  to  take  a  lead  in  these  matters,  by  j,'iving 
those  doubtless  efficient  and  capable  men  the  rating  that  is 
due  to  them. 

I  maintain,  and  I  am  sure  all  other  members  of  the  pro- 
fession will  join  me,  that  it  is  "up  to"  the  Engineering,' 
I)e|)artrasnt  of  the  Gr.Jt^.Q.  to  see  that  this  is  done. 

Once  a  Shift  Engineer. 


It  will  be  gratifying  to  many  of  those  gentlemen  who  have 
recently  ventilated  their  opinions  upon  the  status  and  qualifica- 
tions of  central-station  engineers,  to  learn  the  views  of  the 
Post  Office  Select  Committee  upon  this  matter.  This  body 
advises  the  Postmaster-General  to  rank  shift  officers  as 
Class  I,  skilled  workmen,  and  switchboard  attendants  as 
Class  II.  Fitters  are  to  be  divided  between  the  two  classes, 
whilst  enginemen,  stokers,  &c.,  are  to  fraternise  with  switch- 
board attendants  in  Class  IL 

The  writer  has  no  personal  knowledge  of  the  staff,  but  as 
charge  engineers  and  switchboard  attendants  were  selected  for 
the  new  Post  Office  electricity  scheme  but  a  few  years  ago 
from  hundreds  of  applicants,  it  necessarily  follows  that  the 
successful  men  must  number  in  their  ranks  college,  works  and 
central- station  trained  engineers. 

When  a  Government  Department  fails  to  recognise  the 
fact  that  its  responsible  servants  have  entered  an  honour- 
able profession  in  the  hope  of  securing  that  monetary  profit 
and  social  respect  to  which  their  training  and  position  entitle 
them,  how  can  municipal  and  private  concerns  be  expected 
to  treat  their  engineers  with  courtesy  and  justice  ? 

Engineer. 


Collapse  of  End  Winding  of  a  D.C.  Armature. 

Herewith  photograph  of  armature  of  a  200-kw.  440-volt 
shunt-wound  d.c.  generator,  showing  the  collapsing  of  the 
end  overhanging  winding  nearest  coupling.  The  original 
diameter  of  the  armature  at  this  end  was  34^  in.,  and  it 
has  been  collapsed  to  3l|^  in.  The  accident  was  brought 
about  in  the  following  way  :  the  machine  had  been  taken 
off  load  a  few  minutes  previously,  and  was  just  on  the  point 


of  stopping,  when  the  switchboard  attendant  accidentally 
closed  the  main  switch  again.  As  the  machine  was  not 
fitted  with  reverse  circuit  breakers,  but  only  with  heavy 
copper  links,  a  momentary  heavy  current  passed — estimated 
from  the  section  of  the  copper  links  which  were  fused  at 
7,000  amperes.  The  capacity  of  the  other  d.c.  generators 
on  load  in  the  station  at  the  time  was  2,200  kw. 

The  collapsing  is  remarkably  uniform,  and  the  insulation 
remains  nearly  intact,  as  can  be  seen  from  the  photo- 
graph. The  commutator  was  only  slightly  damaged,  due 
probably  to  its  being  in  slow  rotation  at  the  time.  I  should 
like  to  know  whether  any  of  your  readers  have  come  across 
a  similar  occurrence  in  low-pressure  generators. 

F.  W.  W. 


Oljinpic  Games,  Berlin,  1910.— The  Duke  of  West- 
minster has  opened  a  special  fund,  and  will  be  glad  to  receive,  and 
acknowledge  personally,  any  donations,  large  or  email,  that  may  be 
sent  to  him  at  Grosvenor  House,  London,  \\'.,  in  support  of  the 
National  appeal  for  £100,000,  which  was  signed  by  Lord  Grey, 
Lord  Harris,  Lord  Roberts,  Lord  Rothschild,  Lord  Strathcona,  and 
himself,  Cheques  and  envelopes  should  be  marked  "  Olympic 
Fund."  The  objectB  of  the  fund  are  not  only  to  enable  Britain  to 
play  her  proper  part  in  the  Olympio  Games  at  Berlin  in  1916,  but 
also  to  enooura^'e  amateur  sports  and  athletics,  and  to  raise  tbe 
standard  of  physical  efficieuo^  of  the  youth  rf  the  nation. 
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RULES    FOR    INSULATED    CONDUCTORS. 


The  1912  German  rules  governing  the  construction,  testing,  and 
application  of  various  claFses  of  insulated  conductors  are  so  definite 
and  instructive  that  readers  will  doubtless  be  interested  in  the 
following  abstract,  in  which  much  of  the  repetition  necescary  in 
the  original  has  been  avoided,  while  the  lengthy  tables  have  been 
much  curtailed. 

I.— Rubbek-Insulated  Conductobs  ;  Not  Tested  under 

Water. 

Claax  G  D.  includes  rubber-taped  conductors,  suitable  for 
permanent  installation  over  plaster  in  dry  rooms,  for  pref^Hures  up 
to  125  volts.  Solid  cores  are  permipsible  from  1  to  16  tq.  mm., 
and  stranded  cores  from  1  to  .50  sq.  mm.  may  be  thus  insulated.  In 
constructing  this  class  of  wire,  the  copper  core  is  hot-tinned, 
covered  with  cotton  and  over-wound  with  pure  Para  rubber, 
successive  turns  of  which  must  overlap  by  not  less  than  2  mm.  ; 
the  conductor  is  completed  by  a  covering  of  cotton,  and  a  braiding 
of  cotton,  hemp,  or  equivalent  material  which  is  impregnated 
according  to  standard  rule.  No  puncture  test  is  required,  but  the 
following  table  (abstract)  must  be  satisfied  : — 


Copper 

Minimum  number 

Mininnm  grams  of 

section 

of  wires  in 

Para  rubber 

sq.  mm. 

multiple  conduotorB. 

per  metre  run 

ro  ... 

7 

1-30 

10-0    ... 

7 

3-40 

250    ... 

7 

5-50 

350    ... 

19 

6-50 

700    ... 

19 

10  00 

1500    ... 

19 

15-00 

The  above  weights  to  be  the  average  of  five  1  m.  samples  from 
different  parts  of  coil. 

Class  F.A. — This  grade  is  suitable  for  installation  in  and  to 
lighting  fittings  up  to  250  volts.  A  solid  or  stranded  copper  con- 
ductor of  0'5  sq.  mm.  section  is  hot  tinned  and  covered  with 
vulcanised  rubber  04  mm.  thick,  and  a  braiding  of  cotton  hemp  or 
sUk,  &c.,  which  may  be  impregnated.  This  type  of  conductor  may 
be  twisted  to  make  double  or  triple  cord,  cither  before  or  after 
braiding.  The  rubber  covering  must  have  pt  least  33'3  per  cent, 
caoutchouc  (containing  not  more  than  6  per  cent,  resin),  and  must 
not  contain  more  that  3  per  cent,  of  organic  material  (Zeresin). 
The  specific  gravity  of  the  core  rubber  must  be  not  less  than  1'5. 
Lampholder  conductors  must,  when  dry,  withstand  1,000  volts,  A  c  , 
for  80  minutes.  In  testing  a  single  core  type  two  5-m.  length  are  to 
b3  tested  together. 

Clans  P.L.  includes  pendant  cords  for  pressures  up  to  250  volts. 
Copper  wires  of  not  more  than  0"3  mm.  diameter  are  tinned  and 
stranded  together  to  a  total  wire  section  of  0'?5  sq.  mm.  The  con- 
ductor is  covered  with  cotton  and  not  less  than  0"6  mm.  of 
vulcanised  rubber.  Two  cores  are  twisted  together  with  the 
inclusion  of  a  tension  cord  and  the  whole  is  braided.  If  a  metal 
tension  wire  be  used,  it  must  be  cotton-covered  or  braided  with 
other  insulating  materials.  The  component  parts  of  the  cord  must 
be  so  arranged  that  the  outer  braiding  is  not  depended  upon  to  hold 
them  in  place.  Cord  for  adjustable  fittings  must  be  so  flexible  that 
single  cord  can  be  bent  round  25  mm.  rod  and  double  cord  round 
35  mm.  rod  without  injury.  The  finished  conductor  must  resist 
1,000  volts,  A.c.  test  pressure  for  30  minutes  when  dry. 

II. — Rubber-Insulated  Conductors  :  Tested  under 

Water. 

Conductors  in  this  group  are  insulated  with  vulcanised  rubber 
which  must  fulfil  the  above  specification.  The  conductor  itself  is 
copper,  hot  tinned.  After  24  hours'  soaking,  the  conductor  must 
withstand,  for  at  least  30  minutes,  the  following  A.c.  test  pressure 
between  the  copper  core  and  water,  at  a  temperature  not  exceeding 
26°  C.  -.—For  working  voltages  of  1,000—4,000  volts,  the  test 
pressure  =  2  x  the  working  pressure.  For  higher  working 
voltages,  the  test  ratio  gradually  decreases  to  ]'5  for  working 
pressures  of  10,000—12,000  volts. 

Clasn  G.A. — Includes  conductors  suitable  for  use  up  to  1 ,000  volts 
in  permanent  installations  and  up  to  500  volts  in  portable  circuits. 
The  copper  section  ranges  from  1  to  16  sq.  mm.  (solid),  or  from 
1  to  1,000  sq.  mm.,  if  stranded.  The  minimum  number  of  wires  in 
stranded  conductors  of  various  sections  and  the  minimum  thickness 
of  rubber  are  as  follows  :— 

Minimum  thickness  of  rubber. 

Class  Q.A.  Class  S.Q.A. 

mm.  mm. 


Copper 

Minimum  No.  o 

section 

wires  in 

sq.  mm. 

stranded  cable. 

ro 

7 

260 

7 

350 

19 

950 

19 

120-0 

37 

1850 

37 

240-0 

61 

400-0 

61 

500-0 

91 

625-0 

91 

800-0 

127 

1,0000 

127 

0-8 
1-4 
1-4 
1-8 
1-8 
2-2 
2  4 
2-8 
3-2 
3'2 
3-6 
3-5 


1-5 

2  0 
2-0 
2-6 
2-6 

3  0 
3-2 
3-6 
4-0 
40 
4-5 
4-6 


Clam  S.O.A. — Thi«  is  aitpecial  grade  of  G.A.  suitable  for  any  per- 
manent installation  and  for  portable  apparatus  up  to  l.'^OO  voIt«  . 
the  rubber  covering  must  now  cduist  of  xeveral  layers,  to  a  total 
thicknesfl  not  lesii  than  that  >«hown  in  the  table.  OtherwiM  the 
Btipulations  for  class  G.A.  again  apply. 

Clans  S.A. — Thirt  cIa«B  includes  rubber- insulated  corda  tuitable 
for  the  same  pressure  ranges  as  Class  G.A.  The  permisitible  rubber 
section  ranges  from  1  to  0  eq.  mm.,  the  rubber  strands  most  not  be 
more  than  0'3  mm.  diameter.  The  stranded  conductor  is  cotton 
covered,  sheathed  with  water-proof  vulcanised  rubber,  which  in 
turn  is  covered  with  yam.  silk  or  cotton.  Round  or  oval  multiple 
cords  under  an  outer  braiding,  in  addition  to  the  covering  on  each 
core.  The  minimum  thickness  of  rubber  is  0*8  m:u.  for  oondactors 
of  \'^>  Fq.  mm.  or  smaller  section,  and  I'O  mm.  for  larger  conductor! 
up  to  60  sq.  mm. 

ClitHs  P. A. — This  is  S.G.A.  wire  with  a  braided  or  spiral  metal 
armouring.  The  impregnated  braiding  for  S.G.A.  conductor  must  be 
replaced  by  an  equivalent  covering,  which  will  also  prevent  the 
penetrai  "on  of  broken   armouring.      The  armoured  conductor  may 
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The  rubber  is  covered  with  rubber  tape  and  impregnated  cotton 
or  hemp  ;  in  multiple  coftduotors  a  common  braiding  may  be 
employed,  <, 


0  zoo  4C0  600  800  10C3 

SO     MM     CONDUCTOR    SECTION 

Curve  A,  rubber-insulated  copper  cables.  Curve  B,  single-core ;  700-toU 
maximum,  lead-sbeathed  copper.  Carve  C,  twin-core  ;  3,000-ToIt  maximum, 
lead-sbeatbed  copper.  Curve  D,  twin-core:  10,000-voU  maximum,  lead- 
sbeatbed  copper.  Curve  E,  three-core  ;  3,000-Tolt  maximum,  lead-sheathed 
copper.  Curve  F,  three-core:  10,000-volt  maximum,  lead-sheathed  copper. 
Curve  G.  four-core  :  3,000- volt  maximum,  lead-sheathed  copper.  Curve  H,  four- 
core,  10,000-volt  maximum,  lead-sbeathed  copper.  Curve  J,  concentric,  two-core  ; 
3,000  volts,  lead-sbeathed  copper.  Curve  K,  concentric,  three-core,  3,000  v^lw, 
lead-sheathed  copper.  Curve  K\  single-core  insulated  aluminium  cables' 
700  volU. 

Fig.  1. 


be  used  up  to  1,000  volts  in  permanent,  and  up  to  r>00  volts  ir 
portable  installations,  and  must,  when  dry,  withstand  4, 00<>  vclta 
A.c,  between  core  and  armouring. 

Clatist  B.L. — No  "  Normalien  "  are  applied  to  this  class,  which 
includes  portable  conductors  for  cranes,  r't  sinking,  blasting,  and 
so  forth,  but  the  following  general  recommendations  are  made  : — 
Any  rubber-insulated  wire  of  suitable  grade  may  be  used,  providing 
it  is  braided  or  armoured  suitably.  The  conductor  is  to  be  stranded, 
and  must  contain  as  few  joints  as  possible.  At  joints,  the  wires 
are  to  be  separately  soldered  together,  and  the  iu'^ividual  joints  i.re 
to  he  so  displaced  that  the  flexibility  and  strength  of  the  whole  is 
affected  as  little  as  possible.  For  pressures  below  2.''0  volts  the 
smallest  permisJble  copper  section  is  2-6  sq.  mm.,  for  higher  pres- 
sures no  testing  or  auxiliary  wires  must  be  used  in  the  cable,  the 
copper  section  of  which  must  be  at  least  t>  sq.  mm.  In  the  latter 
case  the  conductor  should  be  of  class  S.G.A..  metal  armoured.  The 
diameter  of  individual  strands  must  not  exceed  o  S  mm.  in  con- 
ductors of  total  copper  section  =  50  sq.  mm.  or  less.  In  larger 
conductors  the  diameter  of  strands  must  not  exceed  I'i  mm.  In 
the  case  of  aerial  lines,  a  specifJ  tension  core,  or  the  armouring 
may  be  depended  upon  for  mechanical  strength,  and  the  total 
weight  of  the  span  must  be  carried  with  a  factor  of  safety  not  less 
than  5.  An  impregnated  fibrous  covering  must  be  provided,  in 
addition  to  the  braiding  between  the  conductor  cores  and  the 
armourin((  cr  tension  core.  It'  an  earthing  wire  is  used  (Class  B.L.E.), 
it«  section  must  be  at  least  4  sq.  mm.,  and  its  nee  does  not  enable 
the  armouring  to  be  omitted  from  conductors  otlierwiee  faJIipu 
under  Claw  B.L, 
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TABLE  A. — CONSTBUOTIONAL  DATA    FOR  SiNOLE-CORE  D.O.  LBAD-SHEATHED  CABLES, 


Oopper  core. 

Minimum 
thickness 

Thickness  of  lead  sheath. 

Thickness 
o( 

Thickness 
of 

Thickness 
of 

Approx.  overall  diam.  cable. 

Minimum 

No.  wires. 

internal 

covering 

strip 

covering 

Square 
mm. 

Without 

Wiih 

insulation.'* 

Single. 

Double. 

over  lead.f 

armouring  ; 

over  armour.  <; 

Without 

With 

test  wire. 

test  wire. 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

test  wire. 

test  wire. 

1-25 

1 

175 

1-2 

_ 

1-5 



1-5 

17-18 

4-10 

1 



1  7.5 

14 

— 

1-6 

— 

1-5 

19-20 

— 

16-35 

7 

8-« 

20 

1-55 

2X09 

20 

2x0-8 

20 

25-26 

26-27 

50-95 

19 

>      6-13 

2-0 

1-6-17 

2x10 

2-0 

2X08 

20 

29-82 

30-33 

120-185 

19-37 

13-26 

^•0-2-25 

r8-2-o 

2x1-1 

20-2-5 

2x1-0 

2-0 

35-40 

36-41 

240-400 

37 

29-36 

2-5 

21-2-3 

2x1-2 

2-5 

2x1-0 

20 

43-49 

44-50 

500-1,000 

37 

36 

2-75-3-0 

2-4-3  0 

2X1-3-1-5 

30 

2x  1() 

20 

.54-67 

55-68 

« 

Good  impregnated  paper  of   fibrous  material,     t  Good  impregnated  paper  or  acid-free  impregnated  jute.     I  Wire  =  1*8  mnr.  fjalvanised 
iron.     §  Good  impregnated,  acid-free  iute.     Test  wire  copper  eection  to  be  1  eq.  mm,  throughout. 


III.— Lead-Covered  Cables, 

(a)  Bnhber-imulated  conductors  of  Class  G.  A,  or  S.G.  A.,  are  in- 
dividually braided,  twisted  together,  covered  with  impregnated 
tape,  lead-cov(red  and  armoured.  The  insulation  tests  are  as  out- 
lined in  Sec.  II,  and  the  current  loading  permissible  is  given  in 
tables  below. 

ih)  Single  core  D.c.  lead-covered  cables,  with  and  without  earth- 
ing wires  (up  to  700  volts),  are  subject  to  the  above  constructional 
regulations,  and  must  obey  cols.  1  to  5  (Table  A),  for  bare  lead  cables ; 
cols.  1  to  6  for  asphalted  cables  ;  and  coIp.  1  to  9  for  armoured  and 
asphalted  cables  For  all  three  types,  the  testing  pressure  is 
1,200  volts  A.c.  for  30  min.  If  aluminium  is  employed,  the  con- 
ductor section  must  be  at  least  4  sq.  mm. 

(c)  Concentric  and  Twisted  Mnlticore  Lead  Cables. — The  rules 
cover  paper  or  fibre  cables  for  pressures  up  to  3,000  volts.  The 
size  of  wires  forming  the  outer  conductor  in  concentric  cables 
must  not  be  less  than  0-8  mm,  diameter,  but,  subject  to  these 
restrictions,  should  be  such  that  this  conductor  is  as  marly  as 
possible  a  closed  ring  (viewed  in  section).  If  aluminium  is  used, 
the  minimum  permissible  section  is  4  f  q,  mm.  Tables  are  given  in 
the  rules  fixing  the  minimum  number  of  wires  in  the  cores  of  these 
cables  and  fixing  the  minimum  insulation  between  cores,  and  between 
cores  and  sheath.  The  alternating  testing  pressure  is  to  be  double 
the  working  pressure,  applied  for  30  min.  at  the  works,  and  r25  x 
the  working  pressure  applied  for  1  hour  after  laying.  Three-phase 
current  may  be  used  to  test  three-core  cable.  The  following  table 
shows  in  abstract  the  dimensions  fixed  for  lead  covering  and 
armouring  : — 


Diam.  cable 

under  lead 

Eheath  (mm.). 

10  -  18 
20  -  35 
38  -  70 


Thickness  of  lead  (mm.) 
Single. 

1-5  -  1-8     2 

19  -  2-4     2 

2-6  -  3*6     2 


Double 
X  0-9  -  1-1 
X  I'l  -  1-3 
X  1-3  —  1-8 


Thicknes  of      Thickness  cf 
spun  covering  strip  armouring 
on  lead  (mm.).         ^ 


2 

2-5 

3 


(mm,). 
2   X  0  8 

2  X  ro 

2x10 


(Thickness  of  covering  on  armouring  =  2  mm.) 

Permissible  Current  Densities. —  («)  In  rubber-insulated  con- 
ductors the  highest  permissible  current  density  per  sq.  mm.  ranges 
from  15  amperes  (05  sq.  mm.  wire)  to  3  57  amperes  (35  sq.  mm, 
wire),  and  1-25  amperes  in  1,000  eq.  mm.  wire.  Higher  loading 
may  be  adopted  in  intermittent  service  providing  the  temperature 
rise  does  not  exceed  that  which  follows  from  the  above  continuous 
ratings.  The  highest  permiFsible  nustained  current  in  fuses  is 
1'25  X  normal  current.  (&)  The  permissible  densities  in  lead 
cables  in  earth  are  shown  in  fig.  1.  The  current  density  is  from 
4  to  8  per  cent,  lower  in  10,0C6-volt  than  in  3,000-volt  cables  of 
equal  section.  If  the  cables  are  in  air,  in  ducts  or  grouped 
together  in  earth,  the  current  densities  allowed  by  Sg.  1  should  be 
reduced  25  per  cent.  The  curves  assume  cables  to  be  laid  about 
70  cm.  deep,  not  more  than  two  cables  in  one  trench  and  a  tem- 
perature rise  of  about  25°  C.  Colliery  cables  laid  a]ong  galleries 
may  be  considered  as  laid  in  earth. 

(c)  Inrndated  Aluminium  Cables. — As  will  be  seen  from  fig,  1 
(Curve  Al),  the  permissible  density  in  an  insulated  aluminium 
cable  is  about  235  per  cent,  lower  than  in  the  equivalent  copper 
single-core  lead-covered  d.c.  cable  laid  in  earth.  The  highest  per- 
missible sustained  current  density  in  a  single  core  D.c.  aluminium 
cable  for  pressures  up  to  700  volts,  laid  in  earth,  range  from 
10'5  amperes  per  sq.  mm.  (in  4  sq.  mm.  conductors)  up  to 
40  amperes  in  50  sq.  ram.,  and  from  1-25  to  16  amperes  in  crn- 
ductors  of  1,000  to  500  Eq.  mm,  efifective  section, — R.  E.  Neale, 


TRADE    OF    SOUTH    ArRICA, 


The  following  are  extracts  from  a  report  on  the  trade  of  South 
Africa  by  H.M.  Trade  Commissioner  at  Cape  Town,  just  issued  by 
the  Board  of  Trade,  to  which  we  ref'^r  in  our  leader.  Copies  of  the 
report  itself  may  be  obtaiiied  from  Messrs.  Wyman  &  Sons,  the 
price  bein?  6d, 


gives   the  value  of   i 

mporta 

of    general 

United  Kingdom  into 

South 

Africa  from 

PerceMaqe  of 

Value. 

total  imports. 

£14,331,654 

5675 

13.313,28!) 

5619 

15,206,317 

58-09 

20.048.158 

5905 

20,328,209 

58-29 

20,850.970 

5803 

British  Trade  with  South  Africa. 

The  following  table 
merchandise  from  the 
1907  to  1912  :— 

Year. 
1907 
1908 
1909 
1910 
1911 
1912 

It  will  be  Eeen  that  there  have  been  slight  variations  in  the 
percental  position  of  the  imports  from  the  United  Kingdom  in 
relation  to  the  total  imports  of  the  country,  but  slight  variations 
from  year  to  year  have  no  special  significance.  It  must  be 
remembered  that  the  trade  of  the  United  Kingdom  with  South 
Africa  is  composed  almost  entirely  of  manufactured  articles,  and 
this  fact  must  be  borne  in  mind  in  congidering  any  slight  fluctua- 
tion in  our  perctntal  position.  The  character  of  the  imports  of 
other  countries  cannot  be  disregarded  in  an  attempt  to  gauge  the 
relative  standing  of  competing  countries  from  year  to  year, 
especially  in  dealing  with  the  trade  of  a  country  like  South 
Africa,  which  imports  such  large  quantities  of  non-competitive 
goods.  The  arrival  of  important  shipments  of  timber,  coflfee, 
nitrates,  rice,  grain,  butter,  parafl5n,  &e.,  within  a  certain  statistical 
period  has  a  considerable  effect  on  the  total  value  of  the  imports, 
and  thus  introduces  a  disturbing  factor  in  regard  to  the  percental 
position  of  countries  not  concerned  in  supplying  such  articles. 

The  trade  of  South  Africa  may  be  divided  into  three  classes,  viz. 
(1)  goods  in  which  British  trade  is  more  or  less  supreme  ;  (2) 
goods  in  which  we  hold  our  own  though  encountering  keen  com- 
petition ;  and  (3)  goods  in  which  we  are  behind  our  competitors. 
In  class  2  are  included  electric  wires  and  cables,  in  which  Germany 
is  our  only  rival ;  and  electric  fittings  and  parts,  in  which  Germany 
and  America  are  both  keen  competitors,  but  particularly  the 
former. 

Blectiical  machinery  is  placed  in  Class  3,  Germany  holding  a 
very  strong  position,  and  her  imports  being  nearly  double  those 
from  the  United  Kingdom  ;  the  United  States  is  also  a  keen  com- 
petitor. 

American  Competition, 

The  United  Spates  has  considerably  improved  her  position  on  the 
1907  figures,  as  well  as  on  those  for  1911.  The  imports  from  the 
United  States  for  the  last  six  years  have  been  : — 

Year. 

1907 

1908 

1909 

1910 

1911 

1912 

I  attach  greater  importance  to  United  States  competition  than  I 
do  to  that  of  Germany,  though  it  must  be  remembered  that,  in 
addition  to  supplying  manufactured  goods  of  a  competitive 
character,  the  value  of  the  imports  from  the  United  States  is  con- 
siderably swollen  by  the  shipment  of  natural  products  and  non- 
competitive commodities,  such  as  paraflSn  oil,  paraffin  wax,  motor, 
spirit,  and  raw  timber,  which  together  amount  to  a  fifth  of  her 
total  trade  with  South  Africa.  There  is  no  doubt  that  the  United 
States  trade  under  a  material  advantage,  in  that  their  manu- 
facturers have  had  to  deal  in  th(ir  own  country  with  very  similar 
conditions  to  those  which  prevail  in  South  Africa.  They  thus 
start  equipped  with  the  experience  which  British  firms  have  to 
acquire  by  patient  study  and  by  experimental  work.  Moreover,  in 
many  cases,  they  simply  have  to  increase  the  output  of  an  article 
already  in  use  in  their  own  country,  which  at  once  meets  similar 
rfquirements  in  this  courtry.  This,  undoubtedly,  has  accounted 
largely  for  their  success  in  all  classes  of  agricultural  implements 
and  appliances,  water-boring  machinery,  and  fencing  material,  and 
it  is  now  assisting  them,  to  a  great  extent,  in  the  motor-car  trade. 

Not  only  is  their  competition  to  be  feared  on  these  lines,  but 
workshop  practice  and  the  vigour  of  their  oversea  selling,  arrange* 
ipents  make  the  United  States  a  dangerous  rival. 


Percentage  of 

Value. 

total  imports. 

£1,991,119 

7-89 

1,941,154 

8-19 

2,115,236 

8  08 

2,663  086 

7-85 

2,828,025 

8-11 

3,233,396 

9  00 
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Germany  for 

the  last  Hiz  yei 

Percp.ntage 

Valvfi. 

of  total  importu 

«1,!»2:{,085 

7-61 

2,048,52;! 

8-65 

2,:i67,37:i 

9'Oi 

3,512  909 

10:i5 

:?,41 1,376 

978 

:{,230,(i2l 

899 

German  Competition. 

The  values  of  the  imports  from 
have  been  : — 

Yfnr. 

1907 

Ii70o...       •..       ,..       ,,« 

1909 

1910 

1911 

1912 

It  is  thus  seen  that  in  the  six  years  Germany  increased  her  trade 
by  £1,30G,93<>,  or  6796  percent.  But  it  is  of  importance  to  note 
the  steady  rise  which  took  place  in  her  trade  between  the  years 
1908  and  1910,  and  the  equally  steady  drop  since  1910.  This  I 
attribute  very  larg^ely  to  the  startinpr  up  and  the  pradual  completion 
of  the  contract  for  the  erection  of  the  enormous  electric  power 
stations  on  the  Witwatersrand  by  the  Victoria  Falls  and  the  Rand 
Power  Companies. 

I  may  be  allowed  to  recall  the  comments  contained  in  my  report 
for  the  year  191()  in  this  connection  : — 

"  In  estimating  the  extent  of  Germany's  competitive  enterprise, 
both  now  and  in  the  future,  it  must  be  remembered  that  the 
execution  of  the  contracts  referred  to  is  a  purely  temporary  matter, 
and  that  the  present  increase  of  German  imports  into  South  Africa 
cannot  be  regrarded  in  the  nature  of  a  permanent  growth,  or  the 
normal  condition  of  her  trade." 

Subsequent  events  have,  to  a  great  extent,  confirmed  this  state- 
ment, in  that  while  the  imports  of  electrical  machinery  and  require- 
ments from  Germany  increased  by  an  amount  of  £719,000  between 
the  years  1907  and  1910,  in  the  last  two  years  they  dropped  to  the 
extent  of  £412,000,  and  one  may  reasonably  anticipate  a  still 
further  reduction.  Her  normal  position,  however,  will  not  be 
reached  until  the  contracts  are  wholly  carried  out. 

But  I  have  no  desire  whatever  to  make  light  of  the  vigour  of 
German  competition.  On  the  contrary,  it  threatens  us  on  many 
sides,  and  German  manufacturers  respond  readily  and  eagerly  to  the 
requirements  of  South  African  buyers.  They,  moreover,  take  great 
pains  in  the  selection  of  suitable  agents  ;  they  pay  them  well,  and 
support  their  efforts  in  a  ready  fashion.  German  firms  are  ever 
willing  to  adapt  their  goods  to  the  wants  of  individual  merchants, 
and  they  give  prompt  delivery.  They  also  never  fail  to  include  in 
their  packages  attractive  samples  of  numerous  other  goods  which 
they  are  capable  of  supplying.  This  unsolicited  distribution  of 
samples  must  certainly  cost  money,  but  it  pleases,  and  very  often 
results  in  the  placing  of  initial  orders.  There  is  a  determination 
and  a  thoroughness  about  German  commercial  methods  which  is 
deserving  of  imitation. 

In  addition  to  the  efforts  of  individual  manufacturers,  German 
trade  is  greatly  assisted  by  the  well-organised  Governmental  aid 
connected  with  the  export  business  of  that  country.  I  refer  to  the 
low  rates  at  which  the  German  State  railways  carry  goods  for 
export,  and  the  advantages  offered  by  their  "through  rates"  (rail 
and  sea),  which  are  utilised  in  quoting  prices  to  South  African 
merchants,  which,  undoubtedly,  is  a  convenience  much  appreciated 
by  importers  in  this  country.  Finally,  Germany  has  an  extensive 
Consular  service  in  this  country,  maintained  at  great  expense.  It 
is  thus  seen  that  both  the  Government  and  the  manufacturers  of 
that  country  are  fully  alive  to  the  importance  of  the  South  African 
market,  and  are  making  great  efforts  to  foster  trade  relations  there- 
with. 

Electbical  Wokk  on  the  Rand. 

A  report  on  the  trade  of  South  Africa  would  not  be  complete 
without  special  reference  being  made  to  the  effect  which  the  con- 
version from  steam  to  electric  drive  in  the  mines  has  had  upon  the 
trade  of  the  country.  The  figures  given  under  the  head  of 
"  Electrical  Goods"  make  this  clear.    These  figures  are  : — 


1907 

...     £308,513 

1908 

478,359 

1909 

631,865 

1910 

...     1,428,888 

1911 

...     1,030,627 

1912 

917,186 

As  is  generally  known,  the  Victoria  Falls  and  Transvaal  Power 
Co.,  and  the  Rand  Mines  Power  Supply  Co.,  have  erected  central 
power  stations  on  which  so  many  of  the  gold  mines  now  depend  for 
their  supply  of  electricity  and  compressed  air.  It  should,  there- 
fore, be  interesting  to  manufacturers  to  have  particulars  of  the 
rapid  strides  made  by  these  two  power  undertakings  since  they 
started.  These  particulars  have  been  provided  by  the  Chamber  of 
Mines  in  the  following  terms  : — 

"  In  1907  the  Victoria  Falls  and  Transvaal  Power  Co.  started  by 
taking  over  the  two  then  existing  companies — the  Rand  Central 
Electric  Works,  with  a  plant  capacity  of  3,200  kw.,  and  the  General 
Electric  Power  Co.,  which  had  a  plant  capacity  of  2,500  kw.,  or  a 
total  of  5,700  KW.  Toward  the  end  of  1908  the  new  station  of  the 
Victoria  Falls  and  Transvaal  Power  Co.  at  Brakpan  was  started 
up,  and  supplied  6,000  kw.  produced  by  two  ;?,000-k\v.  turbines.  In 
1909-10  this  was  augmented  by  the  Simmer  Pan  station,  with  six 
3,000-KW.  turbines,  so  that  by  the  end  of  1910  29,700- kw.  turbines 
were  being  supplied,  24,0(i0  kw.  of  which  constituted  new  supply. 
During  1911  and  1912  the  Rosherville  power  station,  ownetl  by  the 
Rand  Mines  Power  Supply  Co.,  was  completed,  consisting  of  five 
10,000-K\v.  turbines  and  six  steam-driven  turbo-air-compressors of  a 
capacity  of  ;i,500  kw.  each.  The  station  at  the  Robinson  Central 
Deep,  consisting  of  six  electrically -driven  turbo-air-compressors,  of 
a  capacity  of  3,250  kw.  each,  was  also  completed,  and  the  advance 


made  at  the  Vereeniging  ntation  allowed  of  two  further  IO,0<'0-kw. 
sets  being  brought  into  operation,  so  that  the  combined  plants  of 
the  two  power  companies  at  the  end  of  1912  had  a  capacity  repre- 
sented by  the  following  large  figures  :— 94,000  kw.,  electric  plant ; 
4u,.500  KW.,  air-comj)ref«ing  plant. 

"  The  following  additional  plant  ia  on  order  and  in  coarae  of 
erection  : — 

"  For  the  Victoria  Falia  and  the  Transvaal  Power  Co.,  two 
1 1,000- KW.  turbines,  to  be  erected  at  Simmer  Pan. 

'For  the  Rand  Mines  Power  Supply  Co  .  two  1 2,000- k  w.  tnr- 
bines,  to  be  erected  at  Vereeniging.  One  of  the  latter  ia  almout 
ready  to  be  placed  in  commission,  while  the  other  ia  expected  to  be 
ready  in  .Tune. 

"  Finally,  three  7,000-KW.  steam-driven  turbo-air- com presaorB 
will  be  erected  at  the  Rosherville  station,  and  it  ia  interesting  to 
state  that  these  will  be  the  largest  air-com pressors  so  far  con- 
structed. By  the  end  of  March  next  year,  when  the  installation  of 
all  plant  at  present  contemplated  is  anticipated  to  be  completed, 
the  combined  capacity  of  all  the  power  stations  should  be  ; — 
140,000-KW.,  electric  plant  ;  61,,^00-kw.,  air-compressing  plant. 
These  figures,  it  must  be  admitted,  are  enormous.  Great  crwlit  is 
due  to  these  power  companies  for  their  enterprise  in  initiatinir 
these  works — calling  for  huge  sums  ol  money — to  enable  them 
successfully  to  cope  with  the  large  demand  for  power  made  by  the 
mines  and  other  industries  on  these  fields." 


NEW    .ELECTRICAL    DEVICES,    FITTINGS 
AND    PLANT. 


Simplex  "Diamond"  Snction  Cleaner. 

Messrs.  Simplex  Conddit-S,  Ltd.,  of  116,  Charing  Cross  Road, 
W.C,  are  introducing  a  new  form  of  machine  which,  on  account  of 
its  specially  shaped  nozzle,  has  been  named  the  "Diamond,"  and 
marketed  at  a  very  low  price. 


IS 


Fi«.  ;. — "Diamond"  Suction  Cleaner. 


Fio.  2. — "  Diamond  "  Nozzle.  Fig,  3.— Xozzle  for  Wood  Floor.> 


The  general  appearance  of  the  machine  is  shown  in  fig.  1.  The 
nozzle  is  of  peculiar  construction,  as  shown  in  tig.  2,  and  has  been 
fully  protected  by  patents  ;  the  actual  working  area  is  larger  than 
that  usually  allowed  for,  and  its  shape  is  of  advantage,  in  that  by 
means  of  the  sharp  corners  it  can  penetrate  into  crannies  otherwise 
inaccessible.     The  design  has  also  been  adopted  from  consideration 
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of  the  wear  and  tear  upon  the  carpets,  &c.,  which  it  may  be  desired 
to  clean.  When  using-  the  ordinary  form  of  nozzle,  a  portion  of 
the  carpet,  equivalent  to  the  area  of  the  nozzle,  is  suckei  rigfht  up 
into  it,  givingr  a  distinct  dragrged  effect  when  the  nozzle  has  passed 
over  the  surface  of  the  carpet.  This  effect  has  been  especially 
noticeable  with  high-power  vacuum  cleaners,  and  ig  said  to  tend 
towards  a  considerable  diminution  in  their  useful  life. 

The  attachment  for  cleaning  hard  wood  floors  is  shown  in  fig,  :<. 
The  slot  through  which  the  dirt  is  drawn  precedes  the  felt,  which 
is  pressed  on  to  the  surface  of  the  floor,  in  whatever  direction  the 
machine  may  be  moved,  whereas  with  other  forms  of  nozzle  the 
dirt  is  continually  being  pushed  away  from  the  slot  and  rubbed  into 
the  floor.  The  machine  is  only  8  lb.  in  weight.  A  turn  switch  in 
the  handle  allows  the  motor  to  be  started  or  stopped  at  any  desired 
moment,  and  the  "pistol  grip'  handle  enables  the  machine  to  be 
easily  operated  with  one  hand,  a  great  convenience  on  occasion. 
A  simple  form  of  spring  clip  allows  the  bag  to  be  detached  in  a 
moment,  without  fear  of  spilling  the  contents. 

Various  accessories  are  supplied  with  the  "  Diamond "  suction 
cleaner,  and  a  very  simple  and  effective  device  is  adopted  for  the 
purpose  of  attaching  them  to  the  machine.  The  "Diamond 
Special "  is  a  larger  and  more  powerful  machine,  using  a  motor 
of  I  H.P.,  and  designed  for  large  establishments,  hotel  work  and  so 
forth. 


about  5  amperes,  and  is  fitted  with  a  quick-break  action.  The  light 
remains  on  for  one  minute,  and  owing  to  the  lost  timo  between  the 
pull  down  movement  and  the  switch,  the  circuit  is  not  closed  unless 
the  operator  gives  a  full  traverse  to  the  cord. 

On  a  well  staircase  it  is  quite  an  easy  matter  to  find  the  cord  and 
actuate  the  switch  again  in  the  event  of  the  light  going  out  before 
the  desired  floor  is  reached.  The  apparatus  is  cheap,  as  is  also  the 
cost  of  installation. 

New  Veluria  Glassware. 

Some  new  Veluria  designs  have  recently  been  placed  on  the 
market  by  the  British  Thomson-Houston  Go.,  Ltd.,  of  Mazda 
House,  Upper  Thames  Street,  E.G.,  three  of  which  are  illustrated 
herewith.  As  is  generally  known,  Veluria  is  a  white  translucent 
glass,  with  remarkable  properties  of  diffusion  and  reflection,  which 
ensure  a  high  'degree  of  comfort  and  efficiency  in  the  resultant 
illumination.  Veluria  reflectors  are  also  extremely  beautiful  in 
themselves,  and  have  thus  bridged  the  gap  which  formerly  existed 
between  the  merely  pretty  art  glass  shade  and  the  purely  scientific 
reflector. 

One  of  the  new  patterns  of  Veluria  (Gat.  No.  S  5,227)  has  the 
same  contour  and  reflective  characteristics  as  the  standard  intensive 
type,  with  the  addition  of  an  etched  floral  design  which  consider- 
ably enhances  its  appearance  without  impairing  its  efficiency.    This 


Fig.  4.— Arrangement  of  Relay.    Fig.  5.— Sectional  Elevation  of  Zelisko  Relay. 


Fig.  6.— Staircase  Lighting  Switch. 


Figs.  7-9.— New  Velubia  Glassware.' 


Staircase  Lighting. 

Writing  with  reference  to  the  article  on  staircase  lighting 
switches  which  appeared  in  our  issue  of  August  22nd,  Messrs. 
Ernest  F.  Moy,  Ltd.,  of  Camden  Town,  N.W.,  inform  us  that  they 
have  recently  supplied  a  number  of  switches  for  this  purpose  which 
have  been  in  use  for  some  months  past. 

The  switch,  shown  in  fig.  6,  is  arranged  for  fixing  on  the  ceiling 
at  the  top  of  a  "  well "  staircase,  and  is  operated  by  means  of  a 
flexible  wire  cord  hanging  vertically  in  the  well,  a  handle  being 
fastened  to  the  cord  at  each  landing.  A  pull-down  of  about  6  in. 
closes  the  switch  and  compresses  the  spring  seen  in  the  illustration. 
The  spring  drives  a  train  of  wheels  through  a  rack  and  pinion,  the 
control  being  effected  by  means  of  a  brake  after  the  fashion  of  a 
(gramophone  spring-motor  control.    The  switch  will  carry  up  to 


reflector  is  made  in  four  sizes  to  take  Mazda  lamps  ranging  from  10 
to  100  watts. 

The  other  patterns  (S  5,218  and  S  6,219)  have  raised  decorations 
of  distinctly  novel  and  attractive  appearance,  and,  as  they  are 
intended  solely  for  domestic  purposes,  are  made  in  one  size  only,  to 
take  Mazda  lamps  of  from  10  to  40  watts. 

Zelislio  Moving-Coil  Relay.  ^ 

An  older  form  of  this  relay  haa  been  in  use  for  several  years 
past  in  the  Austrian  telegraph  department.  The  latest  model 
(see  fig.  4,  which  shows  the  essential  features  of  the  instrument  in 
perspective),  is  characterised  by  the  perpendicular  tongue  z  pivoted 
on  the  spindle  x.  In  the  upper  part  of  the  aluminium  tongue, 
platinum  contacts  P  are  let  into  the  brass  rivet  14  (fig.  5).    The 
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flat  moving:  coil  w  is  wound  in  a  plane  perpendicular  to  the  axis  of 
rotation  of  the  tongue  /,  and  is  held  by  the  Hcrews  c  d.  Two 
permanent  ring  magnets  are  arranged  as  shown,  and  the  tongue  is 
controlled  by  the  spring  v. 

Referring  to  fig.  5,  which  illustrates  the  actual  construction 
of  the  relay,  a  hollow  magnalium  bedplate  1  carries  two  vertical 
members  connected  by  the  box-shaped  attachment  7.  The  bedplate 
carries  three  local  and  two  line  terminals  as  well  as  two  bearing 
screws  between  which  the  relay  tongue  0  is  pivoted.  The  coil 
frame  4  moves  in  the  narrow  air  gaps  of  the  two  permanent 
magnets,  and  flexible  connections  are  carried  from  the  moving 
coil  to  the  line  terminals.  The  relay  tongue  is  connected  to 
one  local  circuit  terminal  irla  12,  and  the  other  two  terminals  are 
connected  to  the  contact  screws  .")  and  8.  The  laminated  perma- 
nent magnets  are  built  up  of  stampedrings  3, 'J,  &c.,  screwed  down 
on  to  cast-brass  pillars,  as  shown.  The  air-gap  of  the  field-magnet 
is  VC)  mm.  greater  than  the  thickness  of  the  moving-coil,  and  the 
latter  always  moves  parallel  to  the  pole  faces.  It  is  an  easy  matter 
to  remove  the  magnet  pillars,  thus  completely  exposing  the  relay 
tongue  and  moving-coil,  kc.  Naturally  the  electro-dynamic  torque 
is  in  the  same  direction  on  both  sides  of  the  moving-coil.  The 
chief  advantages  of  the  new,  as  compared  with  the  older,  type  of 
relay  lie  in  the  easy  accessibility  of  the  local  circuit  contacts,  and 
the  impossibility  of  contact  between  the  moving-coil  and  the  field- 
magnet.  The  form  of  the  magnet  prevents  the  formation  of  dele- 
terious stray  fields,  and  permits  cheap  construction  and  the  adjust- 
ment of  the  tension  springs  and  the  torque  on  the  moving-coil  are 
practically  independent  of  the  setting  of  the  contact  screws.  The 
"  latent  period  "  of  the  relay  is  about  0007  second,  with  a  line 
current  of  17  milliamperes,  a  spring  tension  corresponding  to  a 
current   of   85   milliamperes,   and  a  tongue  stroke  of   0  01  cm. — 

Mazda  Half- Watt  Lamp. 

The  accompanying  illustration,  fig.  1<»,  shows  one  of  the  Mazda 
"  Half- watt "  lamps  that  were  recently  exhibited  by  the  British 
Thomson-Houston  Co.,  Ltd.,  as  reported  in  our  last  issue  (pages 
322  and  346).      This  lamp  takes  10  amperes  at  80  volts,  and  gives 


Fio.  10.— Mazda  Halp-watt  Tungsten  Lamp  op  1,600  c.p. 

1,600  c.p.  at  an  efiiciency  of  O'o  watt  per  candle.  The  simplicity 
of  the  filament  is  the  most  striking  feature  of  the  lamp,  as  com- 
pared with  the  metal-filament  lamps  in  ordinary  use.  These  lamps 
are  not  yet  on  the  market,  but  will  be  ready  in  three  months  or  so. 

"  Beacon  "  Pipe  or  Conduit  Clip. 

Messrs.  Smith  &  Davis,  Ltd.,  of  Hampton  Street,  Birming- 
ham, have  recently  placed  on  the  market  the  new  hinged  patent  pipe 
clip,  shown  in  fig.  11.     This  is  made  of  heavy  gauge  sheet  metal  to 


Fio.  11.— The  "Beacon"  Clip. 


Bnit  external  pipe  or  conduit  diameters  ranging  from  |  in.  to  1}  in. 
diameter,  and  it  supports  them  about  }  in.  clear  of  the  wall.  The 
hinged  clip  is  fastened  with  a  small  bolt  and  nut,  which  allows  for 
un^l  variations  in  diameter  of  the  pipe  or  conduit. 


Tlie  E.A.C.  l{i(,'h-Torque  Induction  Meter. 

A  new  single-phase  meter  haa  just  been  introduced  hj  the 
Electrical  Aitaratch  Co.,  Ltd.,  of  Vanxhall  Worlw,  South 
Lambeth  Road,  S.W.,  in  which  special  attention  hax  been  given  to 
the  production  of  a  high  torque,  with  a  view  to  enBurini;  per- 
manent accuracy.  The  minimum  value  regarded  by  the  makers  ta 
likely  to  give  satisfaction  ia  7  gm.  cm.,  but  they  go  farther  and 
guarantee  a  torque  of  9  gm.  cm.  In  view  of  the  impomibility  of 
completely  eliminating  friction  from  a  meter,  and  the  certainty 
that  the  friction  initially  prcHent  will  increase  aa  time  goes  on,  it 
is  obvious  that  the  only  sure  way  to  minimwe  it«  deleterioua  effects 
on  the  accuracy  of  the  meter  is  to  swamp  it,  and  this  is  the  course 
adopted  by  the  company,  who  claim  that  their  meter  haa  a  torqoe 


Fig.  12.— E.A.C.  High-Torque  s.p.  Lnductiok  Meter, 

30  per  cent,  higher  than  that  of  any  other  on  the  market.  The 
efiiciency  of  the  meter,  however,  has  not  been  sacrificed  to  this  end, 
for  the  total  loss  in  the  shunt  system  is  1  "4  watts,  and  in  the  series 
system  1  watt  only.  Separate  magnetic  circuits  are  pro- 
vided for  the  shunt  and  series  systems,  which  render  the 
instrument  practically  independent  of  changes  of  voltage, 
wave  form  and  frequency  ;  an  excellent  calibration  curve 
is  obtained,  and  the  accuracy  of  the  record  is  maintained  over  a 


Fig.  13.— Mechanism  Removed  prom  E.A.C.  Meteh. 


wide  range  of  voltage,  a  meter  designed  for  110  volts  giving  results 
accurate  within  2 }  per  cent,  at  any  voltage  between  17u  and  50, 
without  injury  and  without  requiring  recalibration.  Temperature 
effects  are  negligible.  By  providing  three  holes  in  the  diak, 
creeping  on  no-load  is  prevented,  though  the  meter  starts  with  less 
than  i  of  1  per  cent,  of  full  load,  and  compensation  for  friction  on 
low  loads  is  provided. 

The  meter  is  insulated  mainly  with  mica,  so  that  the  insulation 
does  not  deteriorate  in  tropical  climates,  and  is  housed  in  an  iron 
case  which  shields  it  from  external  magnetic  fields. 

The  general  arrangement  of  the  meter  is  shown  in  fig.  12,  and 
fig.  13  shows  the  moving  parts,  which  are  carried,  together  with  the 
brake  magnet,  in  a  cast-iron  frame,  and  can  easily  be  removed  for 
inspection  and  adjustment.  The  magnet  is  of  high-grade  tungsten 
Bteel,  well  aged  and  tested,  and  is  mounted  so  that  the  poles  can  be 
moved  inwards  or  outwards  to  adjust  the  speed  of  the  rotor. 

Fig.  14  shows  the  magnetic  circuits,  which  are  of  English  charcoal 
transformer  iron  laminations,  and  are  not  in  any  way  interlaced 
with  one  another  or  threaded  through  thd  shunt  coil,  so  that  the 
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latter  can  readily  be  removed.  The  shunt  coil  is  exceptionally  well 
insulated,  the  silk-coveretl  wire  bein^  wound  together  with  a  silk 
braid  which  encloses  the  wire,  and  the  whole  being  vacuum- 
impresrnated  with  a  damp-proof  insulating:  varnish.  The  low-load 
and  inductive  adjustments  are  shown  in  fig-.  14  ;  the  latter  consists 
of  a  small  copper  frame  round  the  centre  pole  of  the  shunt  system, 
which  can  be  moved  up  or  down  to  regulate  the  speed  of  the  meter 


Fig.  U.— Magnetic  Systems  of  E.A..C.  Meter. 


on  inductive  loads,  while  the  former  consists  of  a  larger  rectangle 
carried  on  a  frame  which  can  be  moved  to  the  right  or  left  to  vary 
the  toique.  Every  effort  has  been  made  to  improve  the  mechanical 
design  of  the  meter,  and  all  parts  are  standard  and  interchangeable. 


BUSINESS  NOTES 


Russia  as  a  Trade  Oatlet. — On  the  outlet  for  electric 

material  and  machinery  in  Russia,  the  "  Exposetur  "  of  the  Austro- 
Hungarian  Commercial  Museum  at  Warsaw  writes  : — The  Russian 
electrotechnical  industry  stands  at  a  very  low  level  of  development. 
Besides  the  wholesale  firms  of  Siemens  &  Halske,  Schuckert  &  Co., 
A.E.G.,  and  Westinghouse,  which  either  manufacture  electro- 
technical  material  or  import  them  from  their  parent  houses,  very 
few  undertakings  exist  in  Russia  concerned  with  the  output  of  elec- 
trical wares,  on  account  of  which,  to  meet  the  rapidly  rising 
demand,  recourse  must  be  had  in  overwhelming  proportion  to 
foreign  works.  Glow  lamps  are  certainly  made  in  Russia,  but  to  so 
limited  an  extent  as  to  be  wholly  inadequate  to  cover  the  enormous 
demand  ;  so  that  for  metal-filament  lamps,  which  are  coming  more 
and  more  into  use,  Russia  is  thrown  back  almost  wholly  on  to  im- 
ports from  abroad.  These  goods  are  mainly  supplied  from  Germany 
and  Austria,  and  only  in  inconsiderable  quantities  from  England 
and  France.  This  leading  export  article  of  the  Bohemian  electro- 
technical  industry  totalled  25  per  cent,  of  the  aggregate  exports  to 
Russia,  which  is  the  best  market  for  it.  With  intensive  cultivation 
of  the  consumer,  the  export  might,  however,  be  greatly  increased. 
Of  glass  goods  the  Bohemian  industry  exports  considerable 
quantities,  but  the  shipments  of  crystal  ware  might  be  greatly 
increased.  Electric  carbons  are  manafactured  at  Liiblin  and 
Moscow,  and  cover  the  bulk  of  the  Russian  demand,  so  that  the 
foreign  article  is  only  imported  to  a  very  restricted  extent.  Cinema 
carbons  and  transmission  material  are  turned  out  by  some  well- 
equipped  firms  which  are  syndicated  under  the  style  of  the 
St.  Petersburg  United  Cable  Works,  Ltd.,  which  allows  of  only 
a  moderate  foreign  importation.  Insulating  tubes  are  made  by  a 
special  factory  at  Warsaw,  and  another  factory  has  its  seat  at  St. 
Petersburg.  Electrotechnical  porcelain  is  made  in  Russian  Poland 
by  the  Cmielow  Co.,  whose  output  supplies  the  requirements. 
India-rubber  and  gut*^a-percha  insulating  materials  are  turned  out 
by  several  monopoly  concerns  (the  "  Psowodnik,"  "  Treugoldnik," 
"  Kautschuk ").       Installation    accessories    (switch     and     contact 


apparatus,  brackets  and  fitments)  are  supplied  from  Germany, 
P'rance  and  Sweden.  Fans  come  from  Germany  and  Italy. 
Dynamos,  motors  »nd  transformers,  and  measuring  and  calcu- 
lating instruments,  have  a  great  sale  in  Russia,  and  are  principally 
supplied  by  Germany,  Switzerland  and  Great  Britain.  The 
efforts  of  Bohemian  manufacturers  to  extend  their  export 
relations  with  Russia  are  greatly  facilitated  by  the  fact  that  the 
wholesale  trade  is  in  the  hands  principally  of  solid  Polish  firmo, 
who  prefer  Austrian  goods.  On  the  other  hand,  cash  dealings  with 
small  consumers  are  beset  with  many  difficulties.  The  Russian 
market  is  worth  greater  attention  than  has  hitherto  been  bestowed 
on  it,  which  attention  will  be  crowned  with  success  when  the 
market  circumstances  are  better  understood  and  catered  for.  In 
particular,  the  sending  of  catalogues  alone  is  useless,  and  the 
principle,  cash  on  delivery,  is  neither  in  vogue  nor  practicable. — 
Der  Elektrotech  niker. 

Lowering   Gear  for  Metal-Filament  Lamps. — The 

street  lighting  at  Fulham  is  marked  by  a  rather  unusual  feature, 
the  metal-filament  lamps  being  fitted  with  lowering  gear.  The 
London  Electric  Firm,  of  Croydon,  have  supplied  about  200 
brackets  and  sets  of  gear  for  this  installation.  The  gear  is  of  their 
well-known  positive-acting,  weight-relieving  type,  and  the  winches 
are  of  their  self-sustaining  type.  The  brackets  are  of  the  rectangular 
type,  with  pulleys  and  tubes  fitted  inside  to  prevent  the  rope  from 
touching  the  electric  cables,  which  are  also  inside. 

Pho'nix  Mining  Machinery. — Oa  Saturday  last  a  large 

body  of  mining  electrical  engineers,  representing  directly  nearly  all 
the  collieries  in  Yorkshire  and,  indirectly,  the  Association  of  Mining 
Engineers  of  Great  Britain,  visited  the  works  of  the  Phcenix 
Dynamo  Co.,  Ltd  ,  at  Bradford,  for  the  purpose  of  investigating 
the  company's  machinery  and  apparatus  for  employment  in  mines. 
The  visitors  were  received  by  Mr.  Pybus,  managing  director,  Dr. 
Pohl,  and  others,  and  were  shown  all  that  the  company  has 
developed  in  the  direction  of  decreasing  the  risks  of  the  men  in 
mines,  and  some  designs  for  which  a  considerable  element  of  novelty 
is  claimed.  One  of  the  motors  running,  which  was  capable  of 
developing  900  h.p,,  was  employed  for  driving  a  large  fan  for 
ventilating  a  mine.  Thirteen  other  machines  similar  in  size,  and 
used  for  this  class  of  work,  were  seen  in  the  works.  Another 
machine  inspected  was  a  motor  which  embodied  a  device  such  that 
a  violent  explosion  could  take  place  inside  the  motor  without  the 
flame  being  communicated  to  the  outside  atmosphere.  In  the  works 
of  the  Phamix  Co.  there  is  a  large  explosion  chamber,  and  very 
interesting  experiments  were  carried  out  In  the  presence  of  the 
visitors  in  an  endeavour  to  reproduce  actual  underground  con- 
ditions. Replying  to  a  vote  of  thanks,  Mr.  Pybus  said  that  the 
commercial  element  was  too  powerful  in  buying  plant,  and  the 
practical  colliery  engineer  had  far  too  little  to  say  in  matters  often 
involving  human  lives. 

Warner  Non-Parallel  Axle  Trucks.— The  "M.  and 

G. "  Truck  and  Engineering  Co.,  Ltd.,  have  received  the  third 
repeat  order  from  the  Colombo  Tramways  for  "  M.G.  Warner 
Trucks,"  making  four  consignments  in  all  of  Warner  cars  dispatched 
to  Colombo.  The  company's  agent,  now  in  London  from  Colombo, 
states  that  the  Warner  cars  require  practically  no  attention  and 
can  always  be  relied  upon.  The  wheel-base  is  9  ft.  ;  length  over 
body,  18  ft.  8  in.  ;    length  overall,  28  ft. ;  gauge,  3  ft.  C  in. 

Bankruptcy  Proceedings. — A.  E.  Martin  (trading  as 

the  Midland  Electrical  Supply  Co.),  Birmingham,  electrical 
engineer. — Notice  is  given  of  release  of  trustees,  June  IWth,  1913. 

A.  E.  E.  Daniels  (trading  as  Middleton  &  Co.),  Canterbury, 
electricians. — Notice  is  given  of  release  of  trustees.  July  2nd,  1913. 

Private  Arrangements.  —  The  British  Electro- 
mobile  Co.,  Ltd.,  5  and  6,  Halkin  Street,  London,  S.W. — In 
pursuance  of  the  provisions  of  the  Companies'  (Consolidation)  Act, 
a  meeting  of  the  creditors  interested  herein  was  held  at  the  ofiices 
of  Messrs.  A.  W.  Barr  &  Co.,  1,  Queen  Victoria  Street,  E.C.  It 
was  reported  by  the  liquidator  (Mr.  R.  B.  Tyler)  that  the  meeting 
was  purely  a  formal  one  ;  the  company  had  gone  into  voluntary 
liquidation,  as  it  was  desired  to  change  the  name  of  the  concern  to 
the  Opel  Motors,  Ltd.  The  company  was  perfectly  solvent,  and 
those  creditors  who  had  not  been  paid  would  receive  payment  in 
full  within  a  short  time.  The  voluntary  liquidation  of  the  com- 
pany is  being  continued  with  Mr.  Tyler  as  liquidator. 

M.  Sims,  4(3,  Leigh  Road,  and  Milton  Road.  Sonthend-on-Sea, 
electrical  engineer,  &c. — The  creditors  interested  herein  were  called 
together  on  Monday  last,  at  the  offices  of  Messrs.  Osborn  &  Osborn, 
solicitors.  Coleman  Street,  E.C.  A  statement  of  alTairs  was  pre- 
sented, which  showed  liabilities  of  £(i9().  There  were  also  partly 
secured  creditors  for  £47."),  who  held  securities  valued  at  £450. 
The  assets  were  estimated  to  realise  £3(12,  less  £27  for  preference 
claims,  leaving  a  deficiency  of  £3.">r).  The  debtor  had  been  in 
business  for  about  K!  years.  The  present  position  was  attributed 
to  bad  trade.  The  creditors  decided  that  the  estate  should  be 
realised  under  a  deed  of  assignment,  with  Mr.  Mortimer  as  trustee. 
A  committee  of  creditors  was  also  appointed. 

ViTTY  &  Hopper,  Ltd.,  electrical,  hydraulic  and  mechanical 
engineers,  9(5,  High  Street,  Ramsgate. — A  meeting  of  the  creditors 
of  the  above  was  held  on  August  27th,  at  the  offices  of  the  liqui- 
dator, Mr.  J.  W.  Scarlett,  3C.,  High  Street,  Ramsgate.  A  statement 
was  presented  which  showed  liabilities  of  £852  los.,  of  which 
£538  98,  9d.  was  due  to  trade  creditors,  and  £141!  1(>8.  Id.  to  a  cash 
creditor,   while  the  bank  were  also   interested  for  £G3  2s.    lid. 
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The  aasetB  were  estimated  to  realise  £890  Gs.  Did.,  and  as  regarded 
the  creditors  a  surplus  was  thus  diecloeed  of  £37  lis.  lOs.  The 
issued  share  capital  of  the  company  was  £1,250,  and  as  regarded 
the  contributories  there  was  a  deficiency  disclosed  of  £1,212  8h.  Id. 
The  company,  which  was  a  private  one,  was  retristered  in  March, 
1911,  with  a  nominal  capital  of  £1,500,  to  take  over  two  businesses 
which  had  formerly  been  carried  on  respectively  by  Mr.  Vitty  and 
HJr.  Hopper.  The  liquidator  stated  that  he  was  in  ncf^otiation 
with  parties  who  were  likely  to  take  over  the  business  as  a  poinp 
concern.  The  creditors  passed  a  resolution  confirmingf  the  volun- 
tary liquidation  of  the  company,  with  Mr.  Scarlett  as  liquidator, 
and  a  committee  of  the  principal  creditors  was  also  elected. 

Book  Notices, — "  Chronolofjy  of  Aviation."  By  Hudson 
Maxim  and  W.  .1.  Hammer.    New  York  :  From  the  Authors. 

"Nouveau  Guide  Pratique  de  TUsager  d'Acetyline."  Paris: 
Office  Central  de  VAcetylhie.      Price  1  fr.  5H.     1913. 

The  September  issue  of  the  Wirfileax  U'y/'W  contains  an  account 
of  the  part  played  by  wireless  telegraphy  in  the  recent  naval 
mana'uvres,  descriptions  of  Prof.  Korn's  process  of  transmitting: 
photographs  and  drawings  by  wireless  telegraphy,  and  the  St.  Kilda 
station,  and  an  article  on  steam  trawlers  and  their  work.  A  good 
deal  of  space  is  allotted  to  articles  of  interest  to  amateurs  and  to 
the  solution  of  other  people's  difficulties. 

Trade  Announcements. — Messrs.  Brotherton  Tubks 

AND  Conduits,  Ltd.,  have  now  moved  into  larger  premises 
situated  at  4^  Carr  Street,  Blackfriars,  Manchester,  where  increased 
stocks  will  be  available.  This  depot  will  in  future  be  under  the 
management  of  Mr.  T.  A.  Nunwick,  who  also  repreeents  The 
Wandsworth  Electrical  Manufacturing  Co.,  Ltd.,  of  Birmingham, 
and  Messrs.  Pritchetts  &  Gold,  Ltd.,  of  London,  in  Lancashire, 
-  Yorkshire  and  Cheshire. 

Messrs.  L.  E.  Wilson  &  Co.,  electrical  engineers  and  con- 
tractors, sole  agents  for  the  Thomson  electric  lamps,  aero  fire 
alarm,  &c.,  who  have  been  for  some  years  located  at  20,  Cross 
Street,  Manchester,  give  notice  that  owing  to  the  extension  of 
business  they  are  removing  to  new  premises  at  10,  Corporation 
Street,  Manchester  (Telephone,  City  344  ;  Telegrams,  "  Telephony," 
Manchester)  on  September  8th  next. 

'  Messrs.  F.  B.  Nathan  and  F.  S.  Allen  have  opened  an  office 
and  showroom  at  Queen  Anne's  Chambers,  Westminster,  S.W. 
They  represent  the  Kartret  Engineering  Co.,  who  manufacture 
Bwitchgear,  and  the  Wardle  Engineering  Co.,  Ltd.,  makers  of 
lanterns  and  fittings  for  streets,  shops  and  works. 

Messrs.  Henrion  Carbons  inform  us  that  as  their  output  to 
England  has  grown  more  important,  they  have  decided  to  open  a 
branch  office  in  London,  at  34,  Victoria  Street,  S.W.,  under  the 
management  of  Mr.  R.  Serena.  The  firm,  as  is  well  known, 
specialises  in  electric  carbons  for  open,  enclosed,  and  flame  arc 
lamps,  brushes  for  dynamos,  &c.,  and  battery  plates. 

•Messrs.  Pyne,  Hughman  &  Co.,  electrical  and  general  engineers 
and  contractors,  of  Calcutta,  have  opened  a  London  office  at  Bank 
Chambers,  329,  High  Holborn,  W.C.,  and  have  appointed  Mr.  F.  M. 
Short  as  their  manager  for  Europe  with  headquarters  at  the  above 
address.  Prior  to  this  appointment,  Mr.  Short  was  for  14  years  in 
charge  of  the  electrical  department  of  Messrs.  Balmer,  Lawrie  and 
Co.,  of  Calcutta. 

Messrs.  Saville  k  Walton,  electrical  engineers  and  contractors, 
of  London  and  Cardiff,  are  opening  a  new  branch  business  at  High 
Street,  Cobham  (Surrey),  where  a  supply  of  electricity  is  now 
available. 

Henry  Strafford  &  Son,  Harrogate,  electrical  engineers. — 
Notice  is  given  in  the  London  Gazette  that  the  business  carried  on 
by  Henry  Strafford  and  Fred  Strafford  under  the  above  style  has 
been  sold  to  Mr.  Albert  Lappin,  by  whom  it  will  be  carried  on 
under  the  same  style,  as  from  August  25th. 

The  new  London  address  of  Messrs.  Rhodks  Motors,  Ltd.,  is 
Sanctuary  House,  Tothill  Street,  Westminster,  S.W. 

Liquidation. — Stoltz   ELECTRorHoxK   Co.  (London), 

Ltd. — At  meetings  on  July  28th  and  August  19th  it  was  reso) ved 
that  the  company  be  wound  up  voluntarily,  and  that  Mr.  Elliott 
Thorpe,  45,  Chancery  Lane,  W.C.,  be  appointed  liquidator.  Notice 
is  given  in  the  London  Gaiette  that  a  meeting  of  the  cr<  ditors  will 
be  held  at  Cannon  Street  Hotel  on  September  8th,  at  3  p.m. 

Catalogues  and  Lists, — The  Westinohouse  Cooper 

Hewitt  Co.,  Ltd.,  80,  York  Road,  London,  N.— List  No.  39  B, 
just  issued,  of  silica  lamps  for  power  circuits  ;  it  describes  and 
illustrates  the  type  Z5  lamp,  which  is  distinct  from  other  types  in 
that  it  operates  in  parallel  on  high  voltage  and  can  be  used  where 
a  D.c.  500-volt  supply  is  available.  The  power  consumption  is 
given  as  '37  watt  per  c.r. 

The  Westinghouse  Brake  Co.,  Ltd.,  82,  York  Road,  King's 
Cross,  N. — Brochure  describing  the  Westinghouse  steam-driven  air- 
compressors,  vacuum  pumps,  water  pumps  and  boiler  feed  pumps, 
with  details  of  sizes  and  outputs. 

Landis  &  Gyr,  Ltd.,  28,  Denman  Street,  London,  S.E. — 
Descriptive  pamphlets  relating  to  watt-hour  meters  for  single  and 
polyphase  circuits  ;  these  are  fitted  with  a  s^oecial  footstep  bearing, 
and  are  claimed  to  have  a  high  torque  in  spite  of  very  small 
energy  losses. 

The  Phcenix  Dynamo  Manufacturino  Co.,  Ltd.,  Thornbnry 
Works,  Bradford. — Bulletin  No.  25,  containing  13  pages  of  illustra- 
tive and  descriptive  matter  relating  to  large  alternating-current 
motors  for  driving  colliery  fans  and  compressors.  Detailed  views 
are  given  to  illustrate  the  robust  construction  employed,  and  views 
are  included  of  turbine-driven  machines,  electrically-driven  fans, 
explosion-proof  motors,  ifeo. 


LIGHTING  and  POWER  NOTES. 


Aherdeen. — Mr.  Bell,  the  city  electrical  engineer,  has 
outlined  the  scheme  for  lighting  Aboyne,  pointing  oat  that  it 
depends  on  the  decision  of  Banchory*,  and  will  aim  affect  the 
proponal  to  supply  Ballater,  The  City  Council  would  supply  energy 
in  bulk  to  the  local  authorities,  who  would  carry  out  the  dis- 
tribution, vtC. 

Accrin<i^ton. — Pfwposed      Loan,     <fcc. — ^The     electric 

street  lighting  in  Blackburn  Roa<l.  Manchester  Roa^l,  I'eel  Street, 
and  Clayton-le- Moors  is  now  completed,  and  similar  work  in  Whaley 
Road  in  in  progress. 

The  Electricity  Committee  was  informed  a  few  days  ago  that  th« 
gas  plant  continued  to  work  satisfactorily,  and  that  the  sulphate  of 
ammonia  yield  wa.s  giving  steady  returns.  Some  17  tons  had  been 
sold,  and  there  were  about  12  tons  in  stock. 

Application  is  to  be  made  to  the  L.G.B.  for  sanction  to  borrow 
£3,050,  £2,5')u  for  the  provision,  ftxtending  over  three  yean>.  of  con- 
sumers' h.t.  sub-station  equipments,  switchgear,  transformers,  and 
service  cable  ;  and  £."j.50  for  the  provision  of  water-cleaning  plant 
and  the  necessary  piping  to  deal  with  G,OCO  gallons  of  river  water 
per  hour. 

The  L.G.B.  has  sanctioned  the  borrowing  of  £  1  .Ot'.O  for  eitra- 
h.  1.  mains  to  be  laid  from  Clayton-le-Moors  sub-station  to  Rishton 
Paper  Mill,  to  be  repaid  within  2.")  years,  and  of  £940  for  switchgear 
and  transforming  plant,  to  be  repaid  within  1.")  years. 

Iq  response  to  a  request  from  Messrs.  Lupton  Bros.,  Ltd.,  the 
Electricity  Committee  has  decided  to  couple  both  the  works  of  the 
firm  by  one  cable  aijd  aggregate  the  consumption  of  current. 

Alo^eria. — La  Societe  Les  Exploitations  Electriqaes  has 
secured  the  concession  for  the  supply  of  electricity  for  lighting 
and  power  purposes  in  the  town  of  Assi-Bon-Nif.  It  is  also  in 
negotiation  for  a  similar  concession  in  the  town  of  Mers-el-Kebir. 

Aro^entina — La  Compania  Italo-Argentina  de  Elec- 
tricidad.  which  is  establishing  a  large  electricity  supply  station  in 
Buenos  Ayres.  has  placed  a  contract  with  Messrs.  Franco  Tosi  &  Co  . 
for  the  supply  of  eight  multitubular  boilers,  with  superheaters  and 
economisers,  each  of  500  sq.  metres  heating  surface  ;  a  7,5itO-H.p. 
steam  turbine,  and  four  800- h. p.  Diesel  four-cycle  engines. 

The  Mayor  of  Rosario  has  had  an  interview  with  the  Mayor  of 
Buenos  Ayres.  and  has  requested  the  services  of  an  engineer  to 
study  the  question  of  the  public  lighting  in  Rosario  in  connection 
with  the  tendera  that  have  been  received.  Engineer  Ernesto 
Newbery.  the  actual  chief  of  the  Public  Lighting  Department,  has 
been  appointed  to  act  on  behalf  of  the  Rosario  Municipality. — 
Jteriew  of  the  Bicer  Plate. 

The  Compania  Anglo- Argentina  de  Electricidad  continues  to  make 
steady  progress,  and  it  has  recently  acquired  the  electric  light 
stations  in  San  Juan,  Resistencia.  Bragada.  Necochea  and  Trenque 
Lauquen.  The  company  now  possesses  17  electric  light  and  power 
stations,  two  gas  works,  one  electric  tramway  and  one  telephone 
system. 

Australia.— The  Sydney  City  Couucil,  having  arranged 
a  special  tariff  for  the  supply  of  electric  current  to  electrical 
contracting  and  supply  houses  for  the  purpose  of  demonstrating 
machines  and  appliances  with  a  view  to  further  enlarging  the 
scope  of  electrical  business,  the  ]Melbounie  City  Council  has 
adopted  a  similar  arrangement  with  local  contractors.  The  rate 
proposed  is  lid.  per  unit  for  lighting,  power  and  heat. —  Common- 
iceullh  Engineer. 

Bacup.— It  is  propjsed  by  the  T.C.  to  seek  the  sanction 
of  tke  L.G.B.  to  the  borrowing  of  a  sum  of  £1,800  in  connection 
with  the  electricity  services  of  the  Corporation. 

Ballyconnell   (Co.    ( avan).— On  September    lOth,  a 

L.G.B.  inquiry  will  be   held   into  the  application  of  the  Bawnboy 
R.D.C.,  in  regard  to  the  electric  lighting  of  Ballyconnell. 

Belfast. — The  Corporation  has  confirmed  the  recom- 
mendation of  the  Committee  to  obtain  a  site  on  the  Mnsgrave 
Channel  from  the  Harbour  Commissioners  lor  the  new  power 
station. 

Bin$t:ley. — L.G.B.  Ini^iiky. — An  inquiry  by  the  L.G.B. 
was  held  on  Thursday,  last  week,  in  respect  of  the  application  of 
the  local  l\D.C.  to  borrow  £7,000  for  an  electricity  sub-station 
with  tr.-nsforming  machinery,  distributing  cables  and  mains.  The 
evidence  on  behalf  of  the  Council  was  taken  by  Major  Stewart, 
R.E.,  and  there  was  no  opposition  to  the  application. 

Canada. — A  hydro-electric  plant  is  proposed  at  Big  Eddy 
(B.C.~)  on  the  Columbia  River,  where  it  is  said  comparatively  little 
work  will  be  needed  to  impound  sufficient  wat*r  to  develop 
300,000  H.P.  ;  30,000  h.p.  hydroelectric  units  are  spoken  of.  and 
an  estimated  cost  of  23  million  dollars.  The  (unadian  Eiinineer 
calls  it  "the  world's  largest  power  plant"— but  then,  of  course, 
there  are  others. 

The  Vancouver  (B.C.')  city  authorities  are  proposing  to  construct 
a  municipal  power  plant,  and  efforts  are  to  be  made  to  secure  a 
suitable  water  power  site. 

Continental  ^otes.— Norway.— The  power  station  of 

the  Hogstad  undertaking  at  Stemdal.  about  HO  miles  to  the  north- 
west of  the  town  of  Larvik.  has  recently  been  completed  and  run 
experimentally.  The  power  is  obtained  from  the  Stemdal  River, 
which  contains  a  number  of  waterfalls  whicb  it  is  the  intention  of 
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the  owners  of  the  rights  to  harness  in  the  course  of  time.  The 
first  step  has  now  been  taken  in  harnessinji"  the  Hogfstad  Waterfall, 
which  comes  from  the  ^'annebu  Lake,  and  has  a  height  of  135  m. 
The  work  was  decided  on  in  I'JIO,  and  a  start  was  made  in  1911. 
One  of  the  features  of  the  undertaking  was  the  running  of  a  tunnel 
2,300  m.  long,  through  which  the  water  is  conducted  to  a  distri- 
buting basin,  from  which  it  runs  to  the  power  station.  In  the 
latter  are  provisionally  installed  two  units  with  a  total  capacity  of 
5,000  HP.,  to  which  will  be  added  a  .further  reserve  unit.  This 
station  has  several  novelties  from  a  technical  point  of  view.  The 
water  turbines  run  at  1,000  K.r.M. ;  the  generators  are  coupled  direct, 
and  supply  three-phase  current  at  6,000  volts,  which  is  stepped  up 
to  (50,000  volts,  the  latter  being  the  highest  pressure  that  has  ever 
been  employed  in  Northern  Europe.  Energy  is  transmitted  to  the 
town  of  Larvik,  the  length  of  the  cable  being  'M  miles.  From 
Larvik  a  branch  line  runs  to  the  town  of  Sandefjord,  which  is 
also  to  be  supplied  with  light  and  power  from  this  source. 

GERMANY.^3,000-H.r.  Diesel  Electkic  Sets. — An  important 
extension  is  about  to  be  carried  out  at  the  municipal  central 
electricity  station  at  Bremen,  orders  having  just  been  placed  for 
two  3,0i^0-H,p.  Diesel  engines  and  alternators.  The  engines,  which 
which  will  be  supplied  by  Messrs.  Sulzer  Bros.,  of  Winterthur,  will 
be  of  the  six-cylinder  two-cycle  vertical  type,  designed  to  work 
with  tar  oil.     The  generators  will  be  supplied  by  the  A. E.G. 

Russia. — It  is  reported  from  St.  Petersburg  that  a  French 
syndicate  has  made  an  offer  to  the  Russian  Government  proposing 
to  construct  locks  in  the  river  Dnieper,  provided  that  the  former 
is  granted  a  concession  to  utilise  the  waterfalls  for  the  production  of 
power.     The  expenditure  on  the  works  is  estimated  at  £4,000,000. 

France. — A  Franco-Swiss  syndicate  proposes  to  establish  hydro- 
electric works  for  the  utilisation  of  the  power  of  the  Rhone  on 
French  territory  at  Ghaney,  which  is  less  than  a  mile  distant  from 
the  Swiss  frontier.  The  municipal  council  of  Geneva  had  projected 
a  similar  scheme,  but  has  decided  to  abandon  it  on  the  promoters  of 
the  rival  works  granting  certain  privileges  to  the  Council,  The  cost 
of  the  works  is  computed  at  £400,000. 

A  large  electric  generating  station  with  a  capacity  of 
about  15,000  h.p.  is  to  be  established  near  Fourchambault  (Nievre) 
with  the  object  of  supplying  power  for  the  cement  and  other  works 
in  the  Beffes  district. 

Spain. — Representatives  of  a  number  of  the  commercial  firms  in 
the  city  recently  met  in  Madrid  in  order  to  protest  against 
the  high  rates  at  present  charged  for  electricity  supply  in  the 
Spanish  capital.  It  was  decided  to  send  a  letter  of  protest  to  the 
supply  companies  and  to  approach  the  municipal  authorities  with  the 
view  of  inducing  the  latter  to  see  that  the  electricity  concerns  fully 
comply  with  the  terms  of  their  concession. 

Switzerland.— There  has  just  been  installed  at  the  Lontsch 
hydro-electric  station,  near  Glauris,  a  15,000-h.p.  Pelton  wheel,  which 
is  declared  to  be  the  largest  of  the  kind  erected  in  Europe.  The 
equipment  of  this  station  already  comprised  six  6,500-H.P.  Pelton 
wheels,  totaling  39,000  h.p.,  and  the  latest  addition  raised  the  total 
to  54,000  H.P.,  making  this  station  the  largest  in  Switzerland.— 
L'Industrie  Mpctriqve. 

Cirencester.— The  U.D.C.  has  given  the  Cirencester 
Electric  Supply  Co.,  Ltd.,  permission  to  erect  three  routes  of 
overhead  transmission  lines. 

Dartford.— The  chief  electrical  engineer  (Mr.  J.  D. 
Pember)  recently  issued  his  report  on  the  accounts  of  the  electricity 
undertaking  during  the  year  ended  March  31st  last.  These 
accounts  show  a  loss  of  £1,272,  such  loss  being  attributed 
to  the  coal  and  Thames  strikes,  which  occurred  during  the  12 
months.  As  proof  of  this,  the  engineer  states  that  he  finds  that 
there  were  1,465  tons  13i  cwt.  of  coal  used  during  the  period 
under  review,  which  were  supplied  during  the  coal  strike  and  the 
Thames  strike,  at  an  increased  cost  of  £360,  which  equals  about 
4s.  lid.  per  ton  over  the  contract  prices  for  the  year  ended  Jane, 
1912.  The  deliveries  under  the  new  contracts  actually  started  in 
September,  1912,  the  South  Hetton  being  3s.  6d.,  and  the  Rubbly 
Culm,  2s.  lOd.  per  ton  above  the  previous  contracts.  There  were 
2,281  i  tons  delivered  at  these  higher  contract  rates,  involving  an 
additional  expenditure  of  £3r,9,  or  an  average  tf  3s.  Ud.  per  ton 
more. 

Of  the  two  strikes  the  Thames  strike  was  possibly  the  worse, 
as  it  necessitate  obtaining  rail-borne  instead  of  sea-borne  coal,  and 
having  to  pay  the  difference  in  the  two  rates  of  freights.  The 
total  amount  paid  due  to  these  increases  was  £718,  and  the  whole 
of  it  fell  on  the  electricity  department,  as  no  increase  was  charged 
against  the  sewage  department  for  the  coal  supplied  for  the  sewage 
pumps. 

Darwen. — Amongst  the  recommendations  of  committees 
to  be  brought  before  the  T.C.  this  week  is  one  to  the  effect  that 
consumers  of  electricity  for  power  purposes,  having  100  h.p.  and 
upwards  installed  and  in  use.  be  allowed  electricity  for  light- 
ing purposes  at  Id.  per  unit  net  up  to  :>  per  cent,  of  the 
monthly  consumption  for  power  purposes  ;  any  electricity  taken  in 
excess  of  the  above  5  per  cent,  to  be  charged  for  at  the  ordinary 
rate  of  4  2  d.  per  unit.  The  decision  was  arrived  at  in  connection 
with  the  supply  to  St.  Paul's  Mill. 

Doncaster, — The  Corporation  accounts  for  the  year 
ending  March  3l8t  last,  which  have  just  been  issued,  bear  striking 
testimony  to  the  increase  in  the  popularity  of  electricity  in  the 
borough.  New  customers  are  arriving  every  week,  and  the  use  of 
the  current  in  business  premises  is  becoming  much  more  common. 
The  electricity  department  has  converted  a  deficit  of  £  1  299  into  a 
profit  of  £1,114. 


Dundalk. — At  the  bi-monthly  meeting  of  the  Urban 
Council,  Mr.  P.  A.  Spalding,  electrical  engineer,  reported  that  as 
regarded  the  street  lighting,  a  number  of  extra  75-c.p.  lamps  were 
necessary  in  order  to  improve  the  lighting  in  certain  main  thorough- 
fares. The  entire  annual  cost  per  lamp  to  cover  the  supply  of 
current  and  maintenance  would  be  £4  lo.s.  The  total  number  of 
services  installed  was  over  280.  The  wiring  of  the  artisans' 
houses  in  the  town  was  well  in  hand. 

Forres. — Mr.  Purvis,  of  Edinburgh,  has  been  asked  to 
prepare  a  report  on  electricity  supply  in  the  burgh. 

Galashiels. — The  recently-formed  company — the  Gala- 
shiels and  District  Electric  Supply  Co.,  Ltd. — is  applying  for  a 
prov.  order,  and  intends  as  early  as  possible  to  build  and  equip  a 
station.  The  Galashiels  manufacturers  are  supporting  the  scheme, 
a  municipal  venture  not  having  been  carried  out.  In  several  of 
the  mills  the  present  engines  are  out  of  date,  and  failing  electric 
power,  new  engines  will  have  to  be  installed.  The  company  has 
its  head  oflBce  at  23,  Rutland  Street,  Edinburgh.  The  capital  is 
£30,000,  and  leading  manufacturers  are  among  the  subscribers. 

Great  Harwood. — In  the  course  of  a  report  on  U.D.C. 
matters  presented  at  the  meeting  of  the  Trades  and  Labour  Council 
last  week.  Councillor  J.  Parker  said  that  whilst  the  Council  was 
in  committee,  the  electricity  question  had  been  discussed,  following 
a  report  of  an  interview  with  the  Accrington  authorities.  There 
were  two  suggestions  before  the  Council.  One  w  as  to  put  down 
its  own  electrical  plant  and  generate  its  own  current,  and  the 
other  was  to  obtain  a  supply  from  Accrington  for  a  term  of  years. 
There  had  been  much  difference  of  opinion  as  to  which  course  was 
the  better,  and  nothing  defiuite  had  yet  been  done.  No  doubt 
negotiations  would  continue  for  some  time  to  come. 

Haslin^den. — Gratifying  progress  in  regard  to  the  con- 
sumption of  electricity  was  reported  at  the  T.C.  meeting  on  August 
27th.  Councillor  Waddington  said  they  were  justified  in  asking  for 
authority  to  go  fully  into  the  question  of  a  supply  to  Helmshore 
district.  They  had  got  a  definite  promise  from  the  Park  Mill,  while 
Messrs.  Whittaker  Bros,  and  others  proposed  to  take  a  supply.  The 
supply  on  which  they  could  already  count  was  equal  to  more  than 
a  quarter  of  a  million  units  per  annum,  which  was  more  than  was 
consumed  in  the  borough  of  Haslingden  at  present.  The  Council 
gave  authority  to  the  committee  to  obtain  specifications  and  esti- 
mates for  the  laying  of  the  necessary  cable. 

Hebden   Bridge. — Loan  Sanction. — Having  received 

the  sanction  of  the  L.G.B.  to  the  borrowing  of  money  for  proposed 
extensions  at  the  electricity  works,  the  U.D.C.  has  decided  to 
negotiate  a  loan  for  £3,250  on  that  account. 

Hinckley. — Hospital  Lighting. — With    reference    to 

the  lighting  of  the  new  hospital,  mentioned  in  the  last  issue  of  the 
Electrical  Review,  the  Leicestershire  and  Warwickshire  Eleq- 
tric  Power  Co.  has  informed  the  U.D.C.  that  it  cannot  give  a 
guarantee  for  20  years,  but  would  give  a  guarantee  for  five  years, 
taking  the  risk  of  any  increase  in  the  price  of  current.  It  would 
also  give  a  guarantee  for  10  years,  providing  the  cost  of  coal  did 
not  go  up  ;  if  there  was  any  increase  in  the  price  of  fuel,  current 
would  be  advanced  in  price  by  jgd.  per  unit  on  every  increase  of 
2s.  6d.  per  ton.  The  present  price  of  current,  it  was  added,  was 
3d.  per  unit  for  lighting,  and  Id.  for  heating.  The  architect  has 
strongly  recommended  the  installation  of  electric  light  as  being 
more  suitable  than  gas  for  a  hospital,  and  the  Council  has  further 
deferred  its  decision. 

Holmfirth. — The  U.D.C.  has  adopted  new  specifications 
in  connection  with  the  generating  plant,  &;c.,  for  the  electric 
lighting  scheme,  and  has  called  for  fresh  tenders  from  the  three 
firms  who  submitted  quotations.  The  Council  has  applied  for 
permission  to  utilise  a  portion  of  the  market  site  ground  for  the 
erection  of  the  generating  station. 

Hungerford. — The  R.D.C.  has  granted  Messrs.  J.  and 
F.  May,  of  London,  contractors  to  Mr.  H.  E.  Phillips,  permission 
to  use  overhead  wires  for  electric  lighting  purposes  in  the  parish 
of  Kintbury. 

Kendal. — Market  Lighting. — The  T.C.  has  received 
tenders  from  the  gas  and  electricity  departments  for  lighting  a 
portion  of  the  fish  market,  and  has  accepted  the  quotation  of  the 
electricity  department,  amounting  to  £34  10s,,  for  erecting  a 
bracket  lamp,  fitted  with  three  200  c.p.  lamps,  and  supplying  same 
with  current.  The  gas  company's  offer  was  for  the  erection  of  two 
300-c.p.  lamps  at  a  cost  of  £31  i2s.  4d.  The  B.  of  T.  has  approved 
the  Council's  proposal  to  erect  overhead  cables,  and  the  work  of 
putting  these  up  is  to  be  carried  out  at  once. 

Rnottingley. — The  U.D.C,  on  August  2.Sth,  confirmed 
a  recommendation  by  the  Electricity  Committee  to  appoint  Mr. 
J.  W.  Speight,  of  St.  Anne's-on-Sea,  as  engineer  to  prepare  a 
scheme  of  E.L.  for  the  purposes  of  the  prov.  order  which  is  being 
applied  for,  subject  to  his  terms  being  satisfactory. 

Leeds.  —  Roundhay    Co.     A]5S0ubed. —  Arrangements 

have  been  come  to  between  the  Roundhay  and  District  Electric 
Lighting  Co.,  Ltd.,  and  the  Corporation,  whereliy  the  former  under- 
taking is  to  be  transferred  to  the  municipal  authorities  as  from 
July  1st,  1914.  The  amount  of  the  existing  share  capital  is 
£12,390,  and  this,  together  with  interest  at  the  rate  of  £.3  2s.  4d. 
per  cent,  on  the  ordinary  share  capital  from  the  date  on  which  the 
same  was  raised,  and  the  sum  of  £500  for  all  the  costs  of  the  com- 
pany incidental  to  the  winding  up  and  transfer  of  the  undertaking 
to  the  Corporation,  is  to  be  paid  on  that  date  by  the  Corporation. 
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London. — SironKniTCir.  —  The   L.G.B.    has  sanctioned 

the  proposal  of  the  (Guardians  to  enter  into  a  contract  with  the 
Hackney  B.C.  for  the  installation  of  electric  light  at  the  Branch 
School,  without  in  the  first  instance  advertisinK  for  sealed  tenders. 
The  cost  is  estimated  at  £65, 

Islington. — Wohkkoisk  Lkjhtin*;. — At  the  last  meetini?  of 
the  Guardians,  the  Committee  reported  having  had  before  it  the 
subject  of  ligrhtinpr  the  Workhouses,  &c.,  by  electricity.  The  Com- 
mittee is  to  visit  the  Kensinf^ton,  Hammersmith  and  Hampstead 
Workhouses,  an  institution  at  Barnes,  and  the  Blind  School, 
Leatherhead,  Surrey,  to  view  the  E.L.  installations  there. 

Mexico. — The  contempliitcd  harbour  construction  works 
at  Tampico,  to  serve  the  petroleum  oil  fields,  comprise,  amonp 
other  thinprs,  the  erection  of  an  electric  generating  station  for  the 
sapply  of  lighting  and  power,  the  installation  of  electrically-worked 
loading  appliances,  and  the  construction  of  a  railway,  kc,  across 
the  Isthmus  to  the  Pacific  Ocean.  A  concession  for  the  latter  has 
been  granted  by  President  Huerta  to  an  English  syndicate  which  is 
also  interested  in  the  other  schemes. 

Navan. — At  the  recent  meeting  of  the  Urban  Council  a 
report  was  read  from  the  Lighting  Committee,  recommending  that 
application  be  made  for  a  loan  of  £7,000  for  the  carrying  out  of 
the  electric  lighting  scheme. 

Newport   (Sfon.). — L.G.B.  Inquiry. — An  inquiry  was 

held  on  August  27th,  by  Mr.  T.  C.  Ekin,  relative  to  the  application 
of  the  T.C.  for  a  loan  of  £10,600  for  electricity  purposes  and  the 
provision  of  a  new  turbine  and  other  plant.  There  was  no 
opposition. 

Portishead. — Electric  Supply  Started. — The  in- 
auguration of  the  electric  supply  by  the  Clevedon,  Portishead  and 
District  Supply  Co,  recently  took  place.  The  company  has  powers 
to  supply  the  whole  district  between  Portishead,  Bristol  and 
Clevedon,  a  triangular  area  of  about  40  sq.  miles,  but  is  tem- 
porarily supplying  Portishead  alone.  Formed  with  a  nominal 
capital  of  £50,000,  sufficient  capital  was  raised  last  year  to  make 
a  start  with  the  work.  The  present  plant  consists  of  two  Petter- 
Diesel  engines  of  100  h.p.,  which  is  ample  for  requirements  in 
Portishead,  but  the  existing  engine  room  is  large  enough  to  permit 
two  more  engines  of  200  H.p.  being  added.  The  streets  will  be 
lighted  altogether  with  about  175  lamps  each  of  50  C.P.  The 
engineers  to  the  concern  are  Messrs.  Christy  Bros.  &  Co., 
and  Mr.  H.  McLeod  is  resident  engineer.  It  is  expected 
before  the  end  of  next  year  to  complete  the  supply  over  the 
whole  of  the  area,  at  least  so  far  as  the  principal  villages  are 
concerned,  namely,  Partbury,  Pill,  Abbott's  Leigh,  Leigh  Woods, 
Long  Ashton,  Flax  Bourton,  Nailsea,  Clevedon,  Walton-in-Gordano, 
and  Weston-in-Gordano. 

Rothesay.— Proposed    E.L.    Plant. — The    report    of 

Mr.  James  Robertson,  of  Greenock,  on  the  proposed  destructor  and 
electricity  plant  has  been  issued.  The  cost  of  the  scheme  is  put 
at  £13,000,  and  an  estimated  profit  of  £242  is  shown  for  the  third 
year  of  working. 

Salford. — Subject  to  satisfactory  terms  being  arranged, 
the  city  electrical  engineer  of  Liverpool  is  to  be  appointed  to  report 
upon  a  proposal  to  modernise  the  generating  plant  of  the  Frederick 
Road  electricity  station.  A  special  Sub-Committee  has  been 
appointed  with  reference  to  a  proposal  to  supply  three-phase  current 
in  the  Ordsall  district. 

Trowbridge. — The  question  of  allowing  the  local 
Electric  Light  Co.  to  use  overhead  wires  in  a  portion  of  the 
town  for  the  transmission  of  current  'was  again  discussed  by 
the  U.D.C.  on  August  25th.  Mr.  Edwards,  representing  the 
company,  attended  and  explained  that  in  the  opinion  of  the 
B.  of  T.  inspector  there  was  no  danger  to  the  public  from 
overhead  wires  up  to  a  voltage  of  460,  and  the  voltage  used 
in  Trowbridge  was  only  2S0.  He  also  explained  that  the  existing 
cables  laid  from  the  power  station  were  too  small  to  carry  the 
current  necessary  for  the  proposed  extensions.  The  Council 
decided  that  no  overhead  wires  should  be  allowed  in  Mortimer 
Street,  Castle  Street,  and  Newtown,  the  route  desired  by  the  com- 
pany, and  asked  the  latter  to  submit  an  amended  route  for  over- 
head wires. 

Tyldesley. — Street  LiOHTiNrx,  <tc. — It  is  reported 
that  arrangements  have  been  made  for  the  lighting  of  the  main 
streets  with  metallic-filament  lamps,  and  also  that  a  fairly  large 
number  of  shopkeepers  have  decided  to  substitute  electricity  for 
gas  in  the  immediate  future. 

Windsor. — Street  Lighting  Tests.-^-As  the  contract 

for  street  lighting  terminates  early  next  year,  arrangements  have 
been  made  whereby  the  respective  values  of  electric  and  gas 
lamps  shall  be  tested  during  the  present  month.  The  Electric 
Light  Co.  is  to  exhibit  metal-filament  and  arc  lamps,  while  the  Gas 
Co.  will  erect  special  standard  lamps,  each  being  allotted  certain 
places  in  the  borough  for  that  purpose.  In  this  way  the  public 
will  be  able  to  estimate  the  value  of  each  form  of  lighting. 

York. — The  City  Council  has  decided  to  make  application 
for  a  provisional  order  authorising  the  Council  to  supply  the 
adjoining  areas  of  Great  Ousebum,  Bishopthorpe,  Escrick,  Tad- 
caster,  Flaxton  and  Easingwold. 


TRAMWAY  and  RAILWAY  NOTES. 


Ashton. — The  threatened  tramwaymen's  strike  at  Ashton 
has  been  averted  for  the  time  being,  the  men  having  decided  to 
postpone  their  notices  and  to  take  a  ballot  on  the  question  as  to 
whether  or  not  the  offer  of  the  employers  shall  be  accepted. 

Australia. — A  company  under  the  name  of  the  Town.s- 
ville  ((}.)  Electric  Tramway  Co.,  Ltd.,  is  being  formed  with  a 
nominal  capital  of  £60,000.  The  object  of  the  company  is  to 
construct  electric  tramways  in  Towneville  and  suburbs. 

The  takings  derived  from  the  St.  Kilda-Brighton  electric 
tramways,  managed  by  the  Victorian  Railway  Department,  for  the 
financial  year  ended  .June  30th,  amounted  to  £1>;.782.  against 
£15,013  for  the  year  l'Jll-12,  and  £12,852  for  1910-11. 

The  MiJland  Junction  (W.A.)  Council  has  recommended  to  the 
Government  that,  when  providing  for  extensions  and  additions  to 
the  electric  tramway  system,  the  advisability  of  constructing  a 
tramway  to  connect  up  Midland  Junction  with  Bellvue,  Greenmount 
and  Swan  View  district  be  considered. 

Continental  Notes.— Austria. — The  ^Ministry  of  Ptail- 
ways  has  granted  concessions  for  a  year  for  the  preliminary  studies 
in  respect  of  a  normal  gauge  electric  railway  from  Pram-IIaag,  on 
the  Austrian  State  Railways,  to  Station  Haag,  on  the  Lambach- 
Haag  local  line.  Upper  Austria  ;  for  a  normal  gauge  electric  line 
from  Station  Wels,  on  the  Austrian  State  Railways,  to  Klein- 
miinchen,  with  a  branch  to  a  point  near  Linz,  Upper  Austria  ;  and 
for  a  narrow  gauge  electric  line  from  Abbazit,  via  Veprinaz,  to  the 
shelter  house  at  the  summit  of  Monte  Maggiore  (Kiiatenland). — 
Der  Elektrotechniker, 

Spain. — The  last  section  of  the  electric  railway  between  San 
Sebastian  and  the  French  frontier  has  now  been  completed  and 
put  into  operation.  The  new  line,  which  is  about  1 2  i  miles  long,  has 
been  very  costly,  owing  to  the  large  number  of  bridges  and  tunnels 
that  have  had  to  be  constructed  i  one  of  the  tunnels  is  about 
3 J  miles  long,  while  one  of  the  bridges  has  a  length  of  over 
80  yards.  The  necessary  current  for  the  line  is  supplied  from  a 
large  power  station  on  the  borders  of  the  provinces  of  Navarra  and 
Guepuzcoa,  where  the  water-power  of  the  Puerte  Maria  Falls  is 
being  utilised.  There  is  some  talk  of  extending  the  line  at  a  later 
date  to  Biarritz,  France,  so  as  to  give  a  direct  connection  between 
this  well-known  resort  and  San  Sebastian. 

Italy. — A  scheme  for  the  electrification  of  the  railway  between 
Genoa,  Ovada  and  Asti  is  at  present  under  consideration. 

Russia. — A  company  is  in  course  of  formation  in  St.  Petersburg, 
its  object  being  to  construct  and  work  an  electric  railway  between 
Moscow  and  Vosresersk,  a  distance  of  about  35  miles. 

France.— La  Compagnie  des  Tramways  de  Paris  et  dn  Departe- 
ment  de  la  Seine  is  at  present  establishing  a  new  sub-station,  which 
is  to  supply  power  for  two  systems  of  electric  tramways — overhead 
trolley  and  conduit.  To  this  end  the  switchboards  will  be  fitted 
with  two  sets  of  continuous-current  bus-bars.  The  plant  for  the 
station,  which  is  being  supplied  by  the  French  B.T.H.  Co.,  will 
comprise  four  sets  of  750-kw.  transformers.  Each  group  will  con- 
sist of  a  three-phase  transformer  receiving  current  at  10,250  volts, 
and  25  cycles.  A  series  of  six-phase  rotary  converters  are  also 
being  installed  ;  these  will  be  provided  with  compound  exciters,  the 
ends  of  the  shafts  of  which  will  be  fitted  with  centrifugally- 
controlled  safety  devices. 

Germany. — Work  has  been  commenced  on  the  electrification  of 
about  140  miles  of  the  State  railway  system  in  Silesia.  The  current 
necessary  will  be  supplied  from  a  privately-owned  power  station, 
which  is  being  established  at  Mittelsteine,  near  Glatz,  and  which 
will  have  at  first  a  capacity  cf  16,000  K\\.  The  A.E  G.  has  secured 
the  contract  for  the  supply  of  two  sets  of  4.000-KW.  steam  turbines 
and  single-phase  alternators  for  3,150  volts,  16s  cycles,  and  two 
5,000-KW.  transformers  for  stepping  up  the  current  to  80,000  volts. 
From  the  main  power  station  the  current  will  be  transmitted  ut 
the  last-named  voltage  to  four  sub-stations  on  the  line  of  the  rail- 
ways, where  it  will  be  stepped  down  to  15,000  volts. 

LoTSCHBERG  DlVFicui.TlEs. —  The  Raihctiij  GazetU'  corres- 
pondent, writing  as  regards  the  initial  troubles  on  this  line  since 
its  electrification,  mentions  that  the  collecting  bows  have  had  to  be 
altered  in  shape  owing  to  their  sometimes  losing  contact  with  the 
overhead  wire,  apparently  due  to  settlements  in  the  tunnel  arch. 

Another  trouble  is  said  to  have  been  due  to  the  15,000-volt 
trolley-line  pressure  being  exceeded — this,  again,  resulting  from 
atmospheric  conditions  and  rapid  changes  in  them.  To  remedy  this 
excess  pressure  variation,  water- jet  pressure  dischai^'ers  have  been 
established  at  various  points,  in  addition  to  the  previous  precautions 
taken. 

Dartford. — The  District  Council  has  received  a  letter  from 
Balfour,  Beatty  .<c  Co.,  Ltd.,  stating  that  as  their  lease  of  the  Dart- 
ford  Light  Railways  expires  in  less  than  eight  years,  they  will  not 
be  able  to  finance  the  construction  of  the  connecting  line  between 
Horns  Cross  and  the  termination  of  the  Gravesend  tramways  at 
Swanscome,  unless  such  line  is  to  be  taken  over  by  the  Council  at 
the  same  time  as  the  lease  of  the  light  railways  falls  in,  and  asking 
if  the  Council  will  agree  to  take  over  the  connecting  line.  The 
consideration  of  the  matter  has  been  deferred. 

Darwen.— Dinner-hour  Tickets.— It  has  been  decided 

to  issue  a  penny  return  dinner-hour  ticket  on  all  sections  to  or  from 
the  Circus  between  the  hours  of  12  and  I  on  the  outward  journey, 
the  return  portion  of  the  ticket  to  be  available  up  to  2  o'clock.  This 
will  come  into  operation  on  October  Ist,  and  will  be  given  a  three 
months'  trial. 
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Doneasfer. — From  the  Corporation  accounts  for  the 
year  ending:  March  ;nst  last,  juet  issued,  it  appears  that  the  receipts 
of  the  tramways  have  prown  from  i;17,30i'  to  £20,34(i,  another 
evidence  of  the  growth  of  the  outlying  districts.  A  deficit  of  £53 
has  been  converted  into  a  profit  of  .i"  1,290  though  the  expenditure 
is  £  ir),000  against  £17,855. 

Dul>lill. — The  tramway  strike  which  occurred  last  week 
has,  during  the  interval,  degenerated  into  general  rioting,  in  which 
idle  members  of  the  Transport  Union  and  their  sympathisers  have 
played  the  principal  part.  According  to  reports  some  600  persons 
have  been  injured  and  two  killed  during  the  week. 

Dundee. — At  a  meeting  of  the  Corporation  Tramway 
Committee  it  was  agreed  to  recommend  to  the  T.C.  that  the 
Blackness  line  be  extended  from  the  present  terminus  along  Black- 
ness Road  to  Glamis  Road,  at  a  cost  of  about  £50o,  A  member 
asked  whether  there  was  any  prospect  of  a  permanent  tramway 
being  placed  in  Clepington  Road  in  the  immediate  future  instead 
of  the  railless  system,  but  the  manager  said  it  would  be  a  long 
time  before  they  would  be  justified,  from  a  commercial  point  of 
view,  in  putting  down  a  permanent  tramway  line  there.  They 
were  not  earning  half  as  much  as  the  interest  and  sinking  fund. 

Halifax. — The  T.C.  has  been  recommended  to  double 
the  existing  tramway  in  Haddersfield  Road,  from  the  Punch  Bowl 
to  the  Calder  and  Hebble,  at  an  estimated  cost  of  £I,1'1(). 

Hudderstield. — New  Tramway. — The  Corporation,  the 
EUand  Township  Lands  Trustees  and  the  EUand  and  Greetland 
D.C.s  have  now  completed  their  arrangements  for  the  extension  of 
the  Huddersfield  tramways  from  Birchencliffe  to  West  Vale,  thus  pro- 
viding a  through  system  from  Halifax  to  Huddersfield.  The  Hudders- 
field Corporation  has  undertaken  to  have  the  tramway  running  before 
the  end  of  the  year.  Considerable  excavation  work  will  be  required 
at  Long  Wall — a  rugged  piece  of  ground— and  it  is  proposed  that 
when  this  is  completed  part  of  the  ground  shall  be  planted  with 
trees,  and  the  other  laid  out  as  bawling  greens  for  Elland  and 
Greetland. 

Hnnslet. — Information  has  been  received  by  the  Rural 
District  Council  that  the  Yorks.  West  Riding  Electric  Tramways 
Co.  is  seeking  to  abandon  a  portion  of  its  agreement  with  the 
Council  for  the  construction  of  a  tramway  from  Rothwell  to 
Oalton. 

Leeds. — The  Tramway  and  Electricity  Committee  has 
arranged  to  purchase  land  at  Guiseley  for  the  erection  of  a 
depot  and  sub-station.  Sanction  has  been  received  by  the  Corpora- 
tion for  the  borrowing  of  £29,000  for  a  new  tramway  depot  in 
Sovereign  Street. 

London. — It  was  stated  officially  last  week  that  the 
Metropolitan  Railway  had  acquired  the  Great  Northern  and  City 
tube  as  a  going  concern,  and  would  take  over  the  working  of  the 
line  as  from  September  1st. 

Future  developments  in  connection  with  this  line  will  be  watched 
with  interest,  in  view  of  the  proposed  connection  with  the  Met- 
ropolitan Railway  at  Moorgate  Street,  and  with  the  Great  Korthern 
Railway  at  Finsbury  Park. 

Newcastle-on-Tyne. — Annual    Report. — The    report 

of  the  general  manager  states  that  the  past  year  established  a 
further  record  in  every  way  for  the  undertaking  ;  the  continuance 
of  industrial  prosperity  in  the  locality  was  primarily  the  cause  of 
the  increase.  The  passengers  carried  showed  an  increase  of 
3  millons  on  the  preceding  year,  and  in  every  department  there 
was  an  increase.  The  gross  receipts  increased  from  £223,565  to 
£235,321  ;  traffic  expenses  from  £60,663  to  £64,493 ;  general 
expenses  from  £17.730  to  £18,674  ;  general  repairs  and  main- 
tenance £27,122  (an  exception),  fell  to  £25,943  ;  and  power  expenses 
increased  from  £13,004  to  £15,508.  The  sum  of  £3,304  had  been 
charged  to  revenue  for  the  purchase  of  motor-'buses  for  the 
Westerhope  route.  A  balance  of  £21,189  had  been  carried  to  the 
reserve  and  renewals  fund,  which  then  amounted  to  £119,407. 
The  reserve  and  renewals  fund  would  be  heavily  drawn  upon 
during  -he  current  year,  as  it  was  necessary  to  renew  considerable 
lengths  of  track  and  several  junctions  ;  additional  plant  had  also 
to  be  pi  ovided  at  the  power  station  to  meet  the  heavy  demands  for 
power.  The  undertaking  had  reached  an  age  when  renewals  must 
be  enccuntered  annually,  and  while  there  was  no  cause  for  un- 
easiness as  to  whether  the  undertaking  could  meet  the  expenses, 
80  long  as  a  firm  policy  was  pursued  in  resisting  all  attempts  to 
deplete  the  net  annual  revenue  by  saddling  it  with  still  heavier 
charges  than  it  now  carried,  he  pointed  out  that  if  such  a  policy 
was  not  pursued,  the  undertaking  might  eventually  have  to  be 
supported  out  of  the  rates.  In  some  statistical  information  it  was 
stated  that  the  passengers  carried  per  car-mile  were  10'92  ;  Iraffic 
revenue  per  car-mile,  11  8 Id.  ;  average  fare  per  passenger,  r082d.  ; 
cost  per  passenger.  4)'593d.  ;  power  costs  per  ca'-mile,  0'77!id.  ; 
traffic  costs  per  car-mile,  3'238d.  ;  repairs  and  maintenance, 
r302d.  :  total  operating  costs  per  car-mile  (including  public  arc 
lighting).  6-477d. 

Oldliam. — A  deputation  has  waited  on  the  Tramways 
Committee  to  urge  that  instead  of  the  motor-'bus  servioe  to 
Moojside,  the  tramway  track  should  be  extended  at  Grain's  Bar  so 
that  a  tramways  service  would  be  available.  Mr.  Dugdale  reported 
to  the  Committee  last  week  that  at  present  the  motor-'bus  was  the 
cheapest  way  of  dealing  with  the  traffic  at  this  point.  After  a  long 
discussion  the  Committee  decided  that  the  manager  should  get  all 
the  information  necessary  for  a  full  discussion  of  the  matter  at  a 
future  mooting. 


A  Scotoli  Mountain  Railway. — A  scheme  is  proposed 
for  the  construction  of  a  railway,  about  4:1  miles  in  length,  to  the 
summit  of  Ben  Nevi".     The  estimated  cost  of  the  work  is  £30,000. 

South  Lancashire. — The  B.  of  T.  has  now  given  con- 
sent for  the  running  of  cars  on  the  new  track  from  Farnworth  to 
Walkden,  and  a  regular  service  was  opened  last  week.  A  repre- 
sentative of  the  London  and  North-Western  Railway  Co.  had 
objected  to  the  running  of  the  cars,  on  the  ground  that  two 
bridges  over  the  railway  lines  were  not  strong  enough  for  the 
traffic.  The  cars  are  allowed  to  cross  one  of  the  bridges,  but  they 
cannot  cross  the  other  until  it  has  been  strengthened  ;  this  work 
is  only  a  matter  of  a  few  days. 

South    Shields. — Proposed    Tramway  Extension. — 

At  a  meeting  of  the  Harton  P.C.  on  August  27th,  it  was  unani- 
mously decided  to  inform  the  T.C.  that  the  Parish  Clouncil  saw  no 
objection  to  the  proposed  extension  of  the  Shields  tramways  to 
Harton,  and  also  to  suggest  to  the  Corporation  the  advisability  of  a 
further  extension  beyond  the  village,  with  a  view  of  connecting 
the  Shields  system  with  that  of  Sunderland. 

Tasmania. — The  Launceston  Tramways  Committee  has 
recommended  that  duplicate  tram  lines  be  laid  down  on  the  follow- 
ing routes  : — Newstead — From  Princes  Theatre  to  the  loop  in 
Erina  Street ;  estimated  cost,  £2,800.  Mowbray — From  loop  in 
George  Street  to  the  loop  at  the  Albert  Hall ;  estimated  cost,  £876. 

U.S.A.  —  2,400-VoLT  D.C.  Railw^ay.  —  The  Butte, 
Anaconda  and  Pacific  Railway,  which  is  the  first  2,400-volt  n  c. 
railway  electrification  in  the  States  has  recently  been  completed. 
The  Butte-Anaconda  section  which  has  been  equipped,  comprises 
30  miles  of  main  line  single  track  with  sidings,  yards,  &c.,  bring- 
ing up  the  total  to  90  miles.  The  haulage  of  copper  ore,  lumber, 
&c.,  amounts  to  5,000.000  tons  a  year  ;  trains  weighing  3,400  tons 
made  up  to  50  loaded  ore  cars  will  be  handled  by  two  locomotives 
while  single  locos  will  be  employed  for  shunting.  The  first  equip- 
ment consists  of  15  freight  and  two  passenger  80-ton  locomotives  ; 
pairs  of  freight  locomotives  will  haul  trains  at  from  15  to  21  miles 
an  hour,  while  the  passenger  locos  are  geared  for  a  maximum  speed 
of  45  miles  an  hour.  The  locos  are  of  the  articulated  double- 
truck  type  with  all  the  weight  on  the  drivers  ;  each  axle  has  a 
motor  of  the  twin-geared  type,  fitted  with  commutating  poles  and 
wound  for  1,200  volts,  but  insulated  for  2,400  volts.  The  con- 
tinuous rating  of  each  motor  is  190  amp.  at  1,200  volts  with  forced 
ventilation,  and  225  amp.  at  1,200  volts  for  one  hour.  With  a 
double  locomotive  unit  this  is  equal  to  a  continuous  output  of 
2,1(10  H.p.  Pantograph  collectors  are  fitted  and  multiple  unit 
control  to  operate  four  motors  in  series  and  series-parallel. 

Wij^an. — The  statement  of  the  tramway  revenues  for  the 
past  four  months  shows  that  the  income  exceeded  the  expenditure  by 
£1,613.  In  the  same  period  last  year  the  expenditure  exceeded  the 
income  by  £1,255. 

Wombwel). — Tramway  Scheme. — The  U.D.C.  has  con- 
sidered the  detailed  estimate  by  Mr.  Sellon  (the  consulting  engineer 
for  the  joint  authorities)  of  the  cost  of  construction,  capital  cost, 
&c.,  of  the  proposed  joint  tramway  service,  by  which  the  townships 
of  Bolton-on-Dearne,  Thurnscoe,  Wath,  Wombwell,  andDarfield  will 
be  linked  up.  The  Council  decided  to  approve  of  the  scheme  so 
far  as  Wombwell  was  concerned. 

VoTk.  —  New^  TramwaYvS.  —  Extensions  involving  an 
expenditure  of  £20,220  are  under  consideration  by  the  Electricity 
and  Tramways  Committee,  which  has  decided  to  recommend  the 
Council  to  approve  of  the  following  suggestions  : —Laying  a 
new  track  from  a  junction  with  the  existing  system  at  Nessgate 
along  Coppergate,  Piccadilly,  Walmgate,  Lawrence  Street  and  Hull 
Road  to  the  Bee's  Wing  Hotel,  the  distance  of  the  route  being  11 
mile,  and  the  estimated  cost,  including  equipment  and  cars,  £20,220  ; 
the  extension  from  the  present  terminus  at  Acomb  to  the  centre  of 
Acomb  village  and  from  the  Haxby  Road  terminus  to  White  Cross 
Hill  ;  to  link  up  Heworth  with  York  by  applying  for  powers  to  run 
railless  cars,  and  to  detain  similar  powers  to  run  railless  cars 
from  Nessgate  to  Haxby  Road,  rid  Huntington  Road. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Austria. — September  2;)Lh.  The  Ivunigliche  Lagern- 
hausern  authorities  in  Trieste  are  inviting  tenders  for  the  supply  of 
a  large  floating  electrically-operated  crane,  complete  with  Diesel 
engine  generating  plant. 

Basin w'stoKe. — September  1 7th.  Corporation.  (Section  o) 
Diesel  generators,  balancer  set  and  booster  set ;  (6)  storage  batteries  ; 
(r)  switchboard  and  instruments ;  (d)  cables  and  cable  laying  ; 
00  overhead  travelling  crane.    See  "Official  Notices"  August  22nd. 

Jtrig;hton. — September  0th.  Electrical  fittings,  for  the 
B,  of  G.     Mr.  H.  Burfield,  Clerk,  Prince's  Street. 

{Continved  on  page  384.) 
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ELECTRIFICATION  OF  THE  SALT  UNION  WORKS. 


In  a  manufacturing  process  in  which  the  coal  cost  is  one  of 
the  heaviest  items  of  the  production  charges,  it  is  only 
natural  that  every  step  will  be  taken  to  minimise  the  fuel 
consumption.  The  present  article  demonstrates  how  the 
electrification  of  the  Salt  Union  Works  has  assisted  to  this 
desirable  end  in  the  manufacture  of  salt. 

The  coal  is  utilised  primarily  for  the  evaporation  of  brine, 
but  a  considerable  portion  is  also  accounted  for  by  the  re- 
(|uirements  of  pumping  and  other  machinery  about  the 
works. 

At  the  Winsford  Works,  which  extend  for  some  two 
miles  along  either  bank  of  the  River  Weaver,  there  is,  in 
addition  to  the  usual  open  evaporating  pans,  a  triple-effect 
vacuum  evaporator  which  was  formerly  supplied  with  steam 
through  reducing  valves  from  six  Lancashire  boilers  operat- 
ing at  GO-lb.  pressure.  This  inefficient  arrangement  has 
now  been  done  away  with  by  raising  the  boiler  pressure  and 
utilising  steam  engines  to  reduce  the  pressure  to  that  neces- 
sary for  the  vacuum  evaporator,  the  power  developed  by  these 
engines  being  used  to  generate  electricity  for  distribution  all 
over  the  works. 

Mr,  H.  L.  Riseley,  of  Newcastle-on-Tyne,  was  appointed 
consulting  engineer  to  collaborate  with  Mr.  G.  W.  Malcolm, 
chief  engineer  to  the  Salt  Union,  in  the  execution  of  this 


the  works.  In  all,  about  oO  motors  have  l*en  installed  at 
the  Winsford  Works,  10  of  these  being  in  connection  with 
brine  pumps  previously  driven  by  small  isolated  steana 
engines,  which  latter,  with  their  boilers  and  attendants,  have 
been  abolished  with  vast  economy. 

Ths  question  of  how  best  to  drive  the  brine  pnraps 
required  considerable  attention  before  their  electrification 
was  undertaken,  since  they  run  at  speeds  between  7  and 
14  E.P.M.,  and  a  reduction  in  speed  is  therefore  necessary 
between  them  and  the  driving  motors.  It  was  nltiraately 
decided  to  leave  the  spur  wheel  and  pinion,  which  had 
previously  connected  the  steam  engines  and  pumps,  i/i  situ,  and 
to  couple  720-R.P.M.  motors  to  the  pinions  through  doable- 
reduction  helical  gears,  made  by  the  Power  Plant  Co.,  which 
arrangement  has  proved  eminently  satisfactory. 

Before  operative  results  were  available  from  the  electri- 
fication of  the  Winsford  Works,  it  was  decided  by  the 
directors  of  the  Salt  Union  that  a  larger  triple-effect 
vacuum  evaporator,  together  with  electrical  generating  plant, 
should  be  installed  at  the  extensive  works  at  Weston  Point, 
Runcorn.  These  works  are  away  from  the  brine  fields,  but 
the  requisite  brine  is  pumped  through  about  10  miles 
of  15-in.  diameter  piping  from  Xorthwich,  where  it 
is   raised   by  means  of   two  AVestinghouse-Rateau    turbine 


Westinghouse  Motobs  in  Pump  Room  op  Vacuum  Ev.iPorator  Plant,  Weston  Point  '\  uuKi:. 


scheme.  A  specification  was  prepared  and  tenders  obtained, 
and  the  order  for  the  complete  work  including  the  provision 
of  the  generating  sets,  extensive  overhead  transmission 
lines,  and  motors  with  their  necessary  control  gear,  &c.,and 
also  the  coupling  up  of  these  to  the  various  drives,  was 
finally  placed  with  the  British  Westinghouse  Electric  Co., 
Ltd.,  at  a  cost  of  about  £15,000. 

A  separate  contract  was  placed  with  the  Stirling  Boiler 
Co.,  for  three  water-tube  boilers  to  operate  at  200  lb.  pres- 
sure ;  the  steam  from  these  boilers  is  passed  through  either 
one  or  both  of  two  375-kw.  Browett- Westinghouse  genera- 
ting sets.  The  alternators  supply  three-phase,  50-pcriod, 
600-volt  current,  which  is  distributed  throughout  the  works 
by  means  of  overhead  lines,  which  were  erected  by  the 
British  Insulated  and  Helsby  Cables,  Ltd.,  as  sub-contractors 
to  the  Westinghouse  Co. 

Through  the  courtesy  of  the  latter  firm,  we  are  enabled 
to  illustrate  the  power  station  and  various  other  plant  about 


pumps,  each  capable  of  dealing  with  35,000  gallons  of  brine 
(sp.  gr.  1-2)  per  hour. 

The  electrical  power  plant  at  Weston  Point  forms  part 
of  an  entirely  new  works. 

The  boiler  house,  as  at  Winsford,  contains  Stirling 
boilers  operating  at  200-lb.  pressure.  Part  of  the  steam 
raised  was  at  first  passed  through  either  or  both  of  two 
725-Kw,  Browett-AVestinghouse  generating  sets,  and  from 
the  exhaust  of  the  engines  through  a  Baker  oil  separator  to 
the  vacuum  evaporator.  These  engines  each  drive  one 
o75-KW.  three-phase  50-period  440-volt  alternator  and  one 
850-KW.  240-volt  D.c.  machine  in  tandem,  the  former  for 
supplying  current  for  power  throughout  the  works,  and  the 
laiter  for  electrolytic  purposes.  Since  these  sets  were 
installed,  the  whole  scheme  has  grown  so  rapidly  that  they 
now  only  form  part  of  a  far  larger  project. 

From  the  beginning  it  was  realised  that  the  amount  of 
electrical  energy  available  from  the  steam  required  for  the 
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vacuum  evaporator  would  be  far  in  excess  of  the  require-  the  valve   connecting   the   high    and  low-pressure  casings, 

ments  of  the  works,  and,  therefore,  steps  were  taken  to  obtain  Steam  then  passes  through  to  the  low-pressure  part  of  the 

provisional  orders  for  the  urban  and  rural  areas  of  Runcorn  turbine,  and  thence  to  the  condenser.     It  will  be  seen  that 
and     the    town    of 


Widnes.  These 
being  obtained,  a 
subsidiary  company, 
known  as  the 
Mersey  Power  Co., 
was  formed  to  deal 
with  this  part  of 
the  undertaking, 
and  a  further  order 
was  placed  with  the 
British  Westing- 
house  Co.  for  two 
1,500-KW.  reducing 
turbines,  the  alter- 
nators being  in  this 
case  designed  for 
generating  three- 
phase  current  at  50 
periods  and  6,600 
volts.  Static  trans- 
formers with  the 
requisite  switchgear 
are  provided  to  form 
a  connecting  link 
between  these  alter- 
nators and  those 
coupled    to    the 


70-Kw.  Westinghouse  Gas-Engine-Driven  Alternator  and  Switchboard,  for 
Supply  to  Brine  Pump,  Marston  Pumping  Station. 


reciprocating  engines  mentioned  above. 

An  accompanying  view  (p.  3S2)  shows  the  appearance  of  the 
power  station  at  present  with  the  turbine-driven  sets  in  the 


part  or  all  of  the 
steam  may  pass  to 
the  condenser  or  to 
the  vacuum  plant, 
according  to  the 
position  of  the  valve 
connecting  the  high 
and  low-pressure 
casings. 

A  central  surface 
condensing  plant 
with  turbine-driven 
auxiliaries  is  in- 
stalled below  the 
turbines.  This  is 
kept  continually  in 
service,  so  that 
whenever  excess 
steam  over  the 
above  that  required 
by  the  vacuum  plant 
is  called  for  by  the 
generating  sets,  it 
is  efficiently  ex- 
panded in  the  low- 
pressure  stages  of 
the  turbines.  A 
second  smaller  sur- 
face condenser  is  being  installed  to  act  as  a  stand-by  to  that 
already  mentioned  ;  this  is  being  erected  on  the  ground  level 
just  outside  the  engine  room. 

There  are  some  45  motors  installed  at  the  new  Weston  Point 
Works,  and  of  these  10  are  used  directly  in  connection  with 
the  vacuum  evaporator  ;  four  for  operating  brine  and  air 
pumps ;  three  for  the  stirrers  in  the  brine  pans  ;  and  three 
for  the  elevators  which  deal  with  the  salt  after  it  leaves  these 
pans.  The  size  of  these  motors  varies  from  12  to  150  h.p., 
and  as  it  was  desired  to  concentrate  their  control,  as  well  as 
the  control  of  the  steam  to  the  evaporator,  at  one  point,  a 
special  centralised  control  platform  was  installed. 

This  centralised  control  ])latform  is  located  at  the  operat- 
ing level  of  No.  1  pan  ;  a  totally  enclosed  Westinghouse 
type  "  S  "  ironclad  switchboard  is  placed  on  either  side  of 
this  platform,  there  being  one  panel  for  each  of  the  ten 
motors.  Each  panel  includes  an  oil-type  circuit-breaker, 
ammeter,  indicating  lamps  to  show  when  the  motor  is  in 
operation,  and  in  the  case  of  the  panels  for  the  large  motors 


82-H.P.  AC  AND   60-H.P.   DC.  MOTOR-DRIVEN   PUMPS  AT   MARSTON 

Underground  Pumping  Station. 

foreground,   and  the  engine  sets  behind.     A  third  turbine, 
similar  to  the  two  now  installed,  is  in  course  of  manufacture, 
and  will  be  erected  and  put  into  operation  in  the  near  future. 
A   brief  description  of  the  reducing  and  governing  valve 
gear  will  doubtless  be  of  interest.     A  governor  valve  operated 
through  an  oil  relay,  in  the  usual  way,  controls  the  admission 
of  steam  to  the  high-pressure  section  of  the  turbine.     This 
valve  governs  for  speed  alone,  and  is  entirely  independent 
of   the  reducing  valve  gear.      The  high  and  low-pressure 
stages  of  the  turbine  are   divided   by  a  solid   diaphragm, 
the  passage  between   the  tw^o  parts  being  controlled  by  a 
balanced  valve.     This  valve  is  opened  and  closed  by  an  oil 
relay  whose  pilot  piston  is  moved  according  to  the  position  of 
a  steam  piston,  one  side  of  which  is  connected  to  the  vacuum 
plant  main.     Suppose  the  vacuum  plant  to  be  taking  all  the 
exhaust  steam,  then  the  low-pressure  section  of  the  turbine 
is  entirely  out  of  commission,   out  if  the  supply  of  exhaust 
steam  exceeds  the  demands  of  the  vacuum  plant,  the  pressure 
in  the  vacuum  plant  main  arises,  and  moves  the  steam  piston 
which  shifts  the  relay  pilot  valve  so  that  the  oil  relay  opens 


Squirrel-cage  Motors  driving  Salt  Elevators  from 
Vacuum  Pans,  Weston  Point  Works. 

in  the  pump  room,  an  auxiliary  switch  for  controlling  motor- 
driven  liquid  starters,  by  means  of  which  the  large  machines 
are  started  from  the  central  platform.      One  of  these  small 
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motors  is  shown  in  the  lower  rij^ht-hand  corner  of  the  view 
on  pa<re  ;{7:»,  taken  in  the  pump  room.  The  l.'O-ir.i-.  motor 
controlled  by  the  liquid  starter,  to  which  this  small  motor 
is   connected,    drives   the   reciprocating    air-pump  for   the 


Squierel-cage  Motor  driving  Paper  Bag  Making 
Machinery  at  the  Winsford  Works. 


vacuum  plant.  The  100-h.p.  slip-ring  motor  shown  at  the 
left  of  this  view  drives  the  centrifugal  injection  pump,  and 
the  17-H.p.  squirrel-cage  motor  in  front  of  it  drives  the 
feed  pump  for  this  plant. 

The  smaller  squirrel-cage  motors  for  operating  the 
stirrers  and  salt  elevators  from  the  vacuum  pans  are 
controlled  by  auto-starters  mounted  on  the  control 
platform. 

It  might  be  mentioned  that  the  old  Western  Point  "Works 
are  driven  by  direct-current  motors.  A  Westinghouse  rotary- 
converter  fed  from  the  power  station  just  described  has 
been  installed  there  to  give  the  necessary  direct-current 
supply. 

Our  thanks  are  due  to  Mr.  G.  W.  Malcolm,  chief  engi- 
neer of  the  Salt  Union,  Ltd.,  and  engineer  and  manager  of 
the  Mersey  Power  Co.,  and  also  to  Mr.  H.  L.  Riseley,  con- 
sulting engineer,  for  the  information  given  in  this  article, 
and  to  the  former  for  permission  to  take  the  photographs 
here  reproduced. 


AN    80-TON    CANTILEVER    CRANE   AT   EAST 

COWES. 


I 


Thkrk  has  recently  been  pat  into  service  at  Messrs.  White's 
shipyard,  East  Cowes,  Isle  of  Wight,  a  cantilever  crane, 
manufactured  and  constructed  by  Messrs.  Babcock  and 
Wilcox,  Ltd.  The  stanchion  bases  of  the  tower  of  the  main 
structure  of  this  crane  are  exceptionally  heavy,  and  are 
tied  together  immediately  above  the  foundations.  The 
structure  is  braced  with  ties  and  struts  connecting  adjacent 
legs,  th'^re  being  no  diagonal  bracing  from  corner  to  comer 
in  the  horizontal  plane.  The  tower  terminates  at  the  top 
with  a  mass  of  heavy  girder-work,  which  carries  the  roller 
path  and  the  casting  holding  the  centre  pin  of  the  rotating 
boom.  The  top  and  bottom  roller  patlis  of  the  crane  are 
formed  of  bent  joist  faced  with  steel :  live  casr-steel  rollers 
are  used,  and  the  slewing  rack  is  bolted  to  the  web  of  the 
bent  joist  which  forms  the  lower  roller  path. 

The  general  construction  of  the  boom  is  shown  on  page 
382,  and  it  will  be  seen  that  the  two  girders  forming  the 
boom  are  braced  together  crosswise  by  heavy  bracing  from  a 


Westinghouse-Browett  375-kw.  Three-phase  Generating 
Switchboard  on  the  Left,  at  Winsford  Works. 


30-h  p.  Squirrel-cage  Motor  driving  Converted  Brine  Pimp 
through  p.p.  Reduction  Gear,  Winsford  Works. 

point  near  the  minimum  Ufting  radius,  right  to  the  extreme 
extreme  end  at  which  the  hoisting  gear  is  situated  ;  they  are 
also  tied  at  the  extreme  lifting  end.  The  ballast  box  is 
situated  under  the  hoisting  machinery.  The  main  Ufting 
machinery  is  situated  at  the  extreme  back  end  of  the  boom, 
and  consists  of  two  turned  and  grooved 
barrels  mounted  on  the  same  shaft  and 
driven  through  a  suitable  train  of  gearing. 
Magnetic  and  hydraulic  brakes  are 
employed  for  sustaining  the  load  and 
controlling  the  lowering  motion.  Change 
gear  is  provided  for  lifting  lighter  loads 
at  higher  speeds.  Each  barrel  of  the 
crane  winds  each  end  of  the  hoisting 
rope,  which  passes  from  one  barrel  and 
is  reeved  in  two  folds  arouad  the  sheaves 
of  the  travelling  jenny  and  the  bottom 
block  and  then  round  the  compensating 
sheave  at  the  bend  of  the  crane  and  back 
round  the  jenny  and  bottom  block  sheaves 
in  two  further  folds  to  the  other  barrel. 

Thus  the  load  is  lifted  on  eight  falls 
of  rope.  The  travelling  jenny,  which  is 
mounted  on  eight  wheels,  has  a  separate 
motor  for  travelling,  and  this  drives 
through  spur  and  bevel  gearing  to  spur 
racks  on  each  wheel.  The  auxiliary  crab 
runs  in  front  of  the  main  hoist  jenny  and 
is  used  for  lifting  loads  up  to  5  tons. 

The  slewing  gear  is  mounted  imme- 
diately above  the  roller  path,  and  a  separate 
electric  motor  drives  through  spur  and 
bevel  gear  on  to  the  slewing  rack.     The 


Sets,  and 
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operator's  cabin  is  situated  at  the  side  of  the  boom  near  the        detector  operating  without  an  auxiliary  e.ji.f.     Could  such  be 
edge  of  the  race  path.  obtained,  it  would  offer  the  advantage  of  being  more  robust 

and  less  easily  de- 
ranged than  crystal 
detectors,  while  it 
would  facilitate  the 
investigation  of  the, 
at  present  imperfectly 
understood,  action  of 
crystal  detectors. 

At  the  lOOl)  Con- 
gress of  the  Assoc. 
Franc,  pour  I'Avance- 
ment  des  Sciences,  an 
electrolytic  detector 
working  without  an 
auxiliary  e.m.f.  was 
described,  in  which 
the  inactive  electrode 
(the  cathode)  con- 
sisted of  an  amalgam 
of  mercury  and  tin 
covering  a  platinum 
wire  fused  through 
the  bottom  of  the 
detector  tube.  The 
amalgam  was  the  seat 
of   a   small   auxiliary 

^         ,  /  „^-.  E.M.F.      capable      of 

Westinghouse  Tueeo-alteenatoes,  c&c,  at  Weston  Point  Woeks  (see  page  380).  aonoi'fiai'nfT    the    elec- 


The  large  house  above  this  constitutes  a  housing  for  the 
main  jenny  and  the  auxiliary  lifting  crab.  A  small  hand 
crane  travels  over 
the  main  hoisting 
machinery  and  over 
part  of  the  boom  to 
facilitate  operations 
when  the  crane  is 
being  overhauled. 
The  height  of  lift 
from  the  dock  level 
to  the  hook  at  the 
furthest  end  of  the 
jib  is  75  ft.  and  the 
distance  from  the 
centre  of  the  crane  to 
the  hook  in  its 
farthest  position  out- 
ward is  102  ft.  0  in. 
The  loads  and  speeds 
vary  from  80  tons  at 
a  radius  of  42  ft.  G  in. 
to  5  tons  at  a  radius 
of  102  ft.  G  in., 
with  speeds  of  5  ft. 
per  minute  on  the 
heavy  trolley  and 
GO  ft,  per  minute 
on  the  light  trolley, 
respectively.  The 
time  taken  to  com- 
plete one  revolution 
with  80  tons  load 
is  three  minutes, 
minutes. 


sensitismg 

trolytic  cell.     This  detector  was  found  to  be  as  sensitive 
as  the  ordinary  electrolytic  detector,  but  a  trifle  uncertain 


80-ton  Electrical  Crane  at  Messrs.  White's  Shipyard,  Cowes,  I.  of  W.  (see  page  381), 


and     with      a      light      load,     H 


AN    ELECTROLYTIC    DETECTOR    WITHOUT 
AUXILIARY   E.M.F. 


The  introduction  and  successful  use  of  crystal  detectors, 
working  without  auxiliary  e.m.f.  and  yet  detecting  Hertzian 
waves  with  a  sensitivity  exceeding  that  of  the  usual  type  of 
electrolytic  detector  (in  which  an  auxiliary  km. v.  is 
employed  and  carefully  adjusted  to  near  the  critical  value  at 
which  electrolysis  of  the  acid  solution  occurs)  has  led  to 
the    endeavour   to   realise   a   highly   sensitive    electrolytic 


in  action,  and  subsequent  experiments  have  shown  that  a 
mercury-zinc  amalgam  provides  a  detector  giving  uniformly 
better  results  than  the  ordinary  electrolytic  detector,  and 
one  which  is  eminently  suitable  for  the  reception  of  musical 
oscillations. 

The  construction  of  the  new  detector,  recently  described 
by  M.  Jegou,  is  shown  in  fig.  1.  Due  to  the  internal 
E.M.F.  of  the  cell,  current  flows  from  the  amalgam  (which  is 
slightly  attacked)  towards  the  sensitive  or  active  electrode, 
/.('.,  in  the  opposite  direction  to  that  in  which  current  flows  in 
the  ordinary  electrolytic  detector  when  the  positive  terminal  of 
an  auxiliary  source  of  e.m.f.  is  connected  to  the  active 
electrode  of  the  detector.  This  essential  difference  is 
responsible  for  the  extreme  delicacy  of  the  new  detector. 

It  is  necessary  to  distinguish  in  an  electrolytic  detector 
two  critical  voltages — the  critical  anodic  voltage,  which  is 
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tlic  one  .ufiiially  considered  and  which  corresponds  to  the 
auxiliary  k.m.f.  in  such  direction  that  the  active  point  of 
the  detector  is  the  anode  ;  and  the  critical  cathodic  voltage 
which  corresponds  to  the  inverse  application  of  current. 
These  (critical  voltages  are  determined  by  the  coramoncement 
of  electrolysis  in  the  cell  and  correspond  to  maxima  of  sen- 
sitivity ;  the  cathodic  sensitivity  (active  point  as  cathode)  is 
often  equal  to  the  anodic  sensitivity,  which  is  the  only  one 
generally  considered. 

The  critical  anodic  and  cathodic  voltages  vary  with  the 
metal  constituting  the  inactive  electrode  and  also  with  the 
electrolyte  employed  ;  values  quoted  by  M.  Jegou  are  as 
follows  : — 


PAYMENT    OF    INTEREST    ON    AND    OUT 
OF    CAPITAL    DURING    CONSTRUCTION. 


Critical 

voltage. 

Anodic. 

Catbodio. 

Lead      

2-8-2-9 

ca.  2'^ 

Platinum          

ca.  2'6 

ca.  2  2 

Mercury            

2"l-2-2 

ca.  (r5 

Mercury-zinc  amalgam 

2-!» 

ca.  zero 

Carbon  

2-5 

20-2-1 

The  fact  that  the  critical  cathodic  voltage  of  Hg-Zn 
amalgam  is  zero  means  that  an  optimum  of  sensitivity  can  be 
secured  without  the  application  of  an  auxiliary  e.m.f.  by 
using  this  amalgam  for  the  inactive  electrode  of  an  electro- 
lytic detector. 

Though  the  amalgam  is  slightly  attacked  by  the  electro- 
lyte, the  cell  is  normally  polarised,  hence  the  amalgam  need 
only  be  replaced  at  long  intervals.  As  shown  by  fig.  2,  the 
receiving  circuit  required  is  particularly  simple.  The  pas- 
sage of  high-frec^uency  current  from  the  aerial  a  round  the 


Fig.  1. 


Fig.  2. 


Fig.  3. 
Electrolytic  Detector  without  Auxiliary  e  m  f. 


detector  circuit  momentarily  depolarises  the  active  electrode 
of  the  cell  d,  and  permits  the  momentary  passage  of  detector 
currents  which  produce  corresponding  sounds  in  the 
receivers  e.  By  employing  the  slightly  more  complex  con- 
nections shown  in  fig.  3,  advantage  can  be  taken  of 
secondary  resonance  in  the  selection  of  musical  oscillations. 


[^  communicated.  J 

Imi'OKTant  conBideratioDB  ariee  when  it  is  propoe«d  to  pay  iutere«!t 
on  capital  (which  ha«  \>een  obtainfd  for  the  purpose  of  carryinj;  out 
works;  durinjj  the  period  of  con»truction,  or  the  time  that  inter- 
venes between  the  date  of  commencement  and  the  date  of  com- 
pletion, UHually  called  the  non-revenue  eamint;  period. 

When  we  refer  to  this  subject,  our  attention  la  immediately 
directed  to  the  doings  of  Parliamentary  comj^anies,  that  i«,  com- 
panies inccrporated  by  special  Acta,  as  it  ia  with  such  special  Act 
CompanieH  that  the  payment  of  interest  on  capital  during  con- 
struction has  ticen  directly  identified  in  the  past. 

The  specal  Act  to  which  they  owe  their  legal  ezifltence.  and  in 
which  are  commonly  incorporated  various  sections  from  the  Com- 
panies' Clauses  Acts,  1845,  and  any  subsequent  special  eupplementjd 
or  subsidiary  Acts,  constitute,  it  may  be  said,  the  Company's 
Memorandum  and  Articles  of  Aspociation. 

If  the  company,  alluding  entirely  for  the  moment  to  Parlia- 
mentary companies,  poseeeses  power  to  pay  interest  on  capital 
during  construction,  it  derives  its  necessary  authority  from  one  or 
more  of  the  clauses  in  one  of  its  Acts.  Such  power,  however,  Ib 
usually  accompanied  by  certain  restrictions  or  disabilitiee,  fg.  : — 

1.  The  rate  is  limited  to  4  per  cent. 

2.  Interest  generally  can  only  be  paid  for  the  period  authorised 
for  the  construction  of  the  works. 

'^.  A  certain  amount  of  the  authorised  or  nominal  capital  must 
have  been  subscribed,  say  two-thirds. 

4.  It  may  be  provided  that  notice  of  the  power  that  the  company 
possesses  to  pay  interest  out  of  capital  is  to  be  given  in  all  invitations 
and  documents  in  connection  with  obtaining  subscriptions  on 
capital  account. 

Perhaps  one  of  the  chief  reasons  urged  for  the  payment  of  interest 
out  of  capital  during  construction  is  simply  stated  as  follows  : — 

If  certain  works  be  constructed  and  a  company  wishes  to  pur- 
chase them,  the  seller  in  arriving  at  hisccst  of  them  for  the  purpose 
of  sale  would  include  interest  on  the  capital  expended  before  adding 
thereto  the  amount  of  profit  desired.  If  the  company  constructed 
the  works  and  retained  them  for  its  own  use,  is  it  not  correct  that 
any  interest  paid  out  of  the  capital  subscribed  during  construction 
should  be  added  to  the  fundamental  cost  of  the  property  as  being 
part  of  its  total  or  entire  cost  .' 

But  let  us  eliminate  the  introduction  of  the  incident  of  purchase 
and  sale,  and  assume  that  a  Parliamentary  company  is  formed  with 
a  capital  of  £250,()00,  of  which  there  is  issued  £170,000,  and 
actually  paid  up  £160,000,  that  it  constructs  a  certain  line  at  a 
cost  of  £150,0»'(i,  that  the  work  occupies  one  year,  and  that  interest 
is  paid  out  of  capital  for  that  period. 

Here  the  capital  cost  of  the  line  is  £150,000,  and  it  is  undoubted 
that  £(),400,  which  represents  4  per  cent,  on  £160,0ii0  for  the  year, 
does  not  add  to  the  value  of  the  line.  Literally,  the  £6,400  is 
simply  a  repayment  to  the  shareholders  of  a  part  of  the  money 
which  they  have  subscribed,  though  legally,  of  course,  it  does  not 
operate  as  a  reduction  of  capital.     We,  therefore,  have  : — 

Capital  cost  of  line £150,lXiO 

Interest  on  capital  or  cost  of  capital  ...  6,400 


£156,400 


There  are  other  views  of  a  contrary  nature,  which  we  need  not 
enter  into  here,  but  which  are  deserving  of  (qual  consideration. 

In  all  such  cases  it  may  be  argued  that  the  interest  represents  no 
asset,  and  that  it  should  not  be  -nchnled  in  the  capital  expenditure 
account,  the  accounts  of  Parliamentary  companies  being  kept  on 
the  double  account  system  ;  but  that  it  should  be  included  dis- 
tinctly in  the  general  balance-sheet,  and  written  cff  in  much  the 
same  way  as  financial  expenses  and  discounts  in  connection  with 
obtaining  share  capital,  and  money  on  debentures  or  debenture  stock. 

As  is  well  known  in  the  case  of  a  company  incorporated  under 
the  Companies'  Act,  where  any  shares  are  issued  for  the  purpose  of 
raising  money  to  defray  the  expenses  of  the  construction  of  any 
works  or  buildings,  or  the  provision  of  any  plant  which  cannot  be 
made  profitable  for  a  lengthened  period,  the  company  may  pay 
interest  on  so  much  of  that  share  capital  as  is  for  the  time  being 
paid  up  for  the  period,  and  charge  the  same  to  capital  as  part  of 
the  cost  of  construction  of  the  work,  building  or  plant,  provided 
that  the  payment  is  authorised  by  the  articles  or  by  speciaJ  resolu- 
tion, and  that  the  previous  sanction  of  the  Board  of  Ttude  has  been 
obtained,  the  result  being  that  CO  the  payment  will  be  authorised 
only  for  such  period  as  the  Board  of  Trade  may  determine,  which 
period  will  in  no  case  extend  beyond  the  close  of  the  half-year  next 
after  the  half-year  during  which  the  works  or  buildings  have  been 
actually  completed  or  the  plant  provided  :  C-M  the  rate  must  not 
exceed  4  per  cent,  per  annum  ;  and  (3)  that  the  accounts  of  the 
company  must  show  the  share  capital  on  which,  and  the  rate  at 
which,  interest  has  been  paid  out  of  capital  during  the  period  to 
which  the  accounts  relate. 

This  step  was  not  taken  until  11)07,  and,  as  in  the  case  of 
Parliamentary  companies,  the  jwyment  of  interest  in  such  circum- 
stances does  rot  operate  as  a  reduction  of  the  amount  paid  up  on 
the  shares  in  respect  of  which  it  is  paid. 

But  before  1907  and  since,  it  has  been,  and  is,  an  act  of  frequent 
occurrence  for  companies  to  capitalise  a  proportion  of  debenture 
interest  paid,  whilst  works  which  are  under  construction  cannot  be 
made  revenue-earning  until  after  completion. 

The  usual  practice  is  to  show  the  whole  of  the  debenture  interest 
in  the  accounts,  and  the  amount  transferred  to  capital  account,  as 
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bevnp  part  of  the  capital  expenditure  for  the  period  (as  below).  In 
Bubsequent  years'  accounts,  however,  there  is  no  visible  record  of 
the  capitalisation  of  debenture  interest. 

Revenue  Account. 

...     £89,220 


Debenture  interest 

Less  proportion  of  interest 
charged  to  properties  and 
works  account         ...        ... 


10,1-18 


£29,072 


Balance-Sheet. 

Tramways  and  light  railways 
undertakings,  property  and 
works,  as  per  last  account... 

Add  this  year  new  construc- 
tion works  and  equipment 
properties,  &c 


£2,684,826 


220,268 
£2.905,094 


The  addition  to  the  capital  expenditure  account  iocludes  the 
£10,148  interest  indicated  in  the  revenue  account. 

Though  debentures  or  debenture  stock  form  no  part  of  the  legal 
capital  of  a  company,  our  observations  in  general  in  relation  to 
Parliamentary  companies  may  be  applied  when  determining  the 
destination  of  debenture  interest  in  similar  circumstances.  On  the 
other  hand,  "  we  may  read  that  the  interest  on  debentures  recently 
issued  was  paid  out  of  revenue,  although  this  amount  might  well 
have  been  placed  to  capital  account,  as  the  money  obtained  by  their 
issue  has  been  expended  on  a  new  mill  which  will  not  be  brought 
into  use  until  a  later  period."  A  thorny  problem  does  the  subject, 
which  we  have  been  noticing,  raise.  So  much  depends  upon  the 
point  of  view,  apart  from  its  legal  aspect. 

It  may  be  observed  that  there  does  not  appear  to  be  any  provision 
in  the  Companies'  Acts  precluding  a  company  from  calling  up  a 
certain  proportion  of  its  share  capital,  and  accepting  the  remainder 
as  calls  paid  in  advance,  paying  thereon  interest  at  the  rate 
presented  by  the  articles. 


CONTRACTS    OPEN. 


(.Continued  from  page  378.) 

Australia. — September  30th.  Insulators  at  Sydney, 
Melbourne,  Brisbane,  Adelaide,  Perth  and  Hobart. 

Perth.— September  10th.  For  the  P.M.G.  Nine  sections  of  a 
trunk  line  switchboard. 

November  12th. — Lamp  signalling  trunk  line  switchboard,  of 
five  sections,  &c. 

Melbourne. — October  7th.  Electrically-driven  machinery  for 
operating  pneumatic  tube  services.  See  "Official  Notices" 
August  22nd. 

November  4th. — Automatic  switchboards  for  exchanges  in  metro- 
politan network.     See  "Official  Notices"  August  22nd. 

September  9th. — City  Council ;  electricity  meters  and  maximum 
demand  indicators.   See  "Official  Notices"  August  22nd. 

September  16th. — For  the  P.M  G. ;  a  common-battery  or  an 
automatic  switchboard. 

September  IC'th. — Corporation.  176  yd.  0'25  sq.  in.  three-core 
lead-covered  cable  ;  5,471  yd.  01 5  ditto,  and  3,500  yd.  '05  ditto. 
Also  three  250-k.v.a.  three-phase  transformers.  See  "Official 
Notices  "  August  29th. 

September  23rd. — Sulphate  of  copper,  for  the  P.M.G.  Specifica- 
tions from  the  Commonwealth  Office,  72,  Victoria  Street,  S.W. 

October  14th. — A  commcn-battery  multiple  switchboard. 

November  4th. — Eight  automatic  telephone  switchboards. 

New  South  Wales. — October  15th.  The  Government  Railways 
invite  tenders  for  the  supply  of  13  D.c.  motors,  to  specification 
No.  412.  Specifications  are  obtainable  at  the  Electrical  Engineer's 
Office,  61,  Hunter  Street,  Sydney  (price  28.  6d.  each). 

Sydney. — October  15th.  For  the  P.M.G.  ;  measuring  instru- 
ments, telephone  parts  and  switchboard  parts.  Particulars  from 
the  Commonwealth  Office,  72,  Victoria  Street,  S.W. 

Victoria. — November  12th.  For  the  Victorian  Railways  ;  fiance 
arc  lamps. 

P.M.G.'s  Department. — September  23rd.  General  stores  for  a 
period  of  two  years,  as  per  Schedule  913. — Tenders. 

Bel^iiilli. — September  17tb.  Supply  and  erection  of  a 
25-ton  crane,  with  electric  motor  and  accessories,  at  the  Malines 
central  machine  shops.  Deposit  l,7()(i  fr.  (Cahier  des  Charges 
Special  No.  1,410  gratis)  ;  plan,  it  90  fr.  It  is  advisable  to  send  in 
tenders  by  September  13th.     Salle.de  la  Madeleine,  Brussels. 

BiDgley. — September  15th.  Corporation.  Sec.  A. — 
Rotary  converters  and  transformers.  Sec.  B. — AC,  e.h.t.  and  l.t. 
and  D.c  switchgear.  Sec.  C. — Low-tension  cables.  See  "Official 
Notices  "  to-day. 

Burnley. — September  22nd.  The  Guardians  of  the 
Burnley  Union  invite  half-yearly  tenders  for  the  supply  of  elec- 
trical requirements 


Canada. —  October  1st.  Hegina  City  Commissioners 
require  tenders  for  coal  bunkers,  ash  hoppers,  coal  and  ash  con- 
veyors and  crushers.  Deposit  with  tender.  Specifications,  Mr. 
E.  W.  Bull,  Superintendent  of  Light  and  Power,  Regina. 

Cardiff.  —  September  12th.  Corporation.  (1)  One 
2,000- KW.  turbo-alternator,  with  surface  condensing  plant  and 
auxiliaries ;  (2)  one  700-kw.  rotary  converter ;  (3)  boiler  house 
plant,  (rt)  Water-tube  boilers,  super-heaters,  stokers,  &c.  ;  (J) 
turbine-driven  feed  pump  and  heater  ;  (r)  fuel  economiser.  See 
" Official  Notices"  August  22nd. 

Costa  Rica. — Limon. — Installation  and  working  of  an 
electric  light  service  in  the  city  and  its  suburbs.  Plant  required  : 
Two  414-H.P.  PeltOH  turbines,  two  400-kw.  generators,  and  six  trans- 
formers. The  date  when  tenders  will  be  adjudicated  upon  will  be 
settled  on  September  18th.  Particulars  and  plans  from  the 
Ingeneiro  Municipal,  at  Limon. 

Dartford.— September  16th.  U.D.C.  (a)  Water-tube 
boiler,  economiser,  fan,  steel  chimney  and  accensories  ;  (?>)  inverted 
rotaries,  transformers,  switchboard  and  cabling.  See  "  Official 
Notices"  August  29th. 

D0U!2:las  (I.O.il,). — September  15th.  Good  steam  coal 
(about  521  tons),  for  the  Tramway  Department  of  the  T.C.  Mr. 
A.  Robertson,  Town  Clerk. 

Edinburgh. — September  8th.  Electric  light  and  power 
installation  at  the  new  Town  Hall,  High  Street,  Portobello.  Par- 
ticulars from  Mr.  Newington,  electrical  engineer,  Dewar  Place. 

September  22nd. — Corporation.  Two  mixed-pressure  steam 
turbines  and  direct-current  generating  plants,  each  of  1,500  KW. 
capacity.     See  "  Official  Notices"  August  22nd. 

Germany. — September  20th.  The  Prussian  State  Rail- 
way authorities  at  Konigsberg  are  inviting  tenders  for  the  supply 
and  erection  of  several  electrically-operated  high-pressure  pumps. 

Greece. — September  30th.  The  Harboui-  Authorities  at 
the  Piraeus  are  inviting  tenders  for  the  supply  and  erection  of  two 
electrically-operated  cranes,  one  of  10  tons  and  one  of  6  tons 
capacity. 

Lancashire. — September  9th.  Tell-tale  clocks,  tele- 
phones, electric  clocks  and  fire  alarms,  for  the  Visitors  for  Whalley 
Asylum.     See  "  Official  Notices  "  August  22nd. 

Leicester. — September  30th.  (a)  One  high-pressure 
steam  turbine,  direct  -  coupled  to  one  3,000  -  KW.  three-phase 
alternator,  together  with  condensing  plant,  high  and  low-tension 
switchboards,  rotary  converters,  &c.  ;  (&)  two  water-tube  boilers, 
together  with  fuel  economieer,  and  the  necessary  steam,  feed,  blow- 
off  and  drain  pipe?,  &c.     See  "  Official  Notices  "  to-day. 

London. — L.C.C. — September  23rd.  Main  high-tension 
switchgear,  including  the  reconstruction  of  existing  main  high- 
tension  switchgear,  at  Greenwich  generating  station.  See  "  Official 
Notices  "  August  22nd. 

Hammersmith. — September  24th.  Borough  Council.  Under- 
ground cables,  and  sub-station  switchgear.  See  "Official  Notices" 
August  29th. 

Morocco. — October  13th.  The  Post  and  Telegraph 
authorities  in  Tangier  a^e  inviting  tenders  for  the  supply  of 
177  tons  of  bronze  wire  and  20  tons  of  telephone  wire. 

]Vew  Zealand. — November  12th.  Dunedin  City  Council. 
Supply  of  meters,  demand  indicatc-p,  insulated  and  bare  wire  for 
two  years.    Specifications  from  Electrical  Eogineer,  Dunedin. 

Oldham. — September  17th.  Steam  coal  for  the  Elec- 
tricity Committee  for  three,  six  or  12  months,  commencing 
October  1st.  Specifications  and  forms  of  tender  obtainable  from 
Mr.  S.  W.  Newington,  Electricity  Offices. 

South  Africa. — September  10th.  Supply  and  delivery 
of  electric  bed  lifts.  New  Hospital,  Port  Elizabeth. 

Rouiiiania. —  September  12th.  The  municipal  authorities 
of  Roshiorlide-Vede  are  inviting  tenders  for  the  concession  for  the 
electric  lighting  of  the  town. 

September  17th.^ — Lighting  of  the  city  of  Tetuci  with  electricity, 
and  construction  of  a  generating  station.  Provisional  deposit 
25,000  fr.     Offers  to  the  municipality. 

Spain. ^^September  11th.  The  municipal  authorities  of 
Castellon  de  la  Plana  are  inviting  tenders  for  the  establishment  of 
a  central  electric  lighting  station  in  the  town,  and  for  the  laying 
of  supply  mains  both  in  Castellon  and  De  Grao. 

September  21st. — The  municipal  authorities  of  Saldana  (province 
of  Palencia)  are  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  10  years. 

T«nbrid«'e    Wells,  —  September    13th.       Corporation. 

Supply  and  delivery  during  the  ensuing  12  months  of  high  and 
low-tension  cables.  Specifications  and  forms  of  tender  from  the 
Borough  Electrical  Engineer,  Stanley  Road,  Tunbridge  Wells. 
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Turkey. — Supply  of  21,000  insulators  with  cnrved  iron 
fitmentf,  I,:t50  ordinary  iron  telegraph  poHtc,  ]'>()  iron  telepraph 
pcsta  ('.  m.  lonp,  150,nOO  kg.  palvanieed  iron  wire,  diameter  2  mm. 
Imperial  Ottoman  Post  and  Telegraph  AdminiHtration,  Con- 
stantinople. 

llVarrin|2;toii. — September   Dtli.     The  B.  of  G,  invites 

tenders  for  electrical  sundries  required  at  the  WorkhouHe,  or  the 
Cottage  Homes,  from  October  Ist,  I!) 1 8,  to  March  SIst,  191  i. 
Forms  from  Arthur  Bottomley,  Clerk,  Bewsey  Chambers. 

Whitwood. — September  8th.  Electric  lighting  extension, 
overhead  insulators,  for  the  U.D.C.  Specifications,  quantities,  &c., 
obtainable  from  Mr.  G.  Taylor,  Surveyor,  Council  Offices,  Whitwood 
Mere. 

Wigan.  —  September  20th.  Corporation.  1,500-k\v, 
turbo- alternator,  ejector  condenser,  pipework,  and  all  accessories. 
See  "  Official  Notices  "  to-day. 


CLOSED. 
Accrin^ton. — The   Electricity  Committee  has  accepted 

the  following  :  — 

•1  sq.  in.  and  '05  sq.  in.  extra-H.T.  three-core  paper  lead-covered  armoured 

cable.— Messrs.  W.  T.  Glover  &  Co.,  Ltd. 
Switch  panels  at  Clayton-le-Moors  sub- station  and  Rishton  Paper  Mills 

terminus. — British  Thomson  Houston  Co. 
360-KW.  motor  converter. — Messrs.  Bruce  Peebles  &  Co. 
One  100-K.v.A.  and  one  800-k.v.a.  static  transformer  and  one  oil  switch.— 

British  Westinghouse  Co.,  Ltd. 

Australia. — Victorian  Railways  Department.  Miniature 
electric  staff  instruments,  Messrs.  M'Kenzie  &  Holland,  Ltd. 

Melbourne.  —  Spare  armature  for  500-kw,  motor-generator, 
British  General  Electric  Co.,  £200  ;  insulated  copper  cables,  British 
Insulated  and  Helsby  Cables,  Ltd.,  £1,361. 

Perth. — The  following  tenders  for  Perth  power  station  have 
been  accepted  : — 

Power  station  buildings,  complete  boiler  house  equipment  and  other 
plant.— Babcock  &  Wilcox,  Ltd.,  £124,424. 

Turbo-alternators,  transformers  and  motors.— Willans  &  Robinson,  Ltd., 
;£  30,982. 

Traction  rotary  converters. — British  Westinghouse  Electric  and  Manu- 
facturing JOo.,  Ltd.,  j£9,863. 

Condensing  plant,  pumps  and  piping.— Willans  &  Robinson,  Ltd.,  £23,251. 

Sydney. — The  Municipal  Council  has  been  recommended  to 
accept  the  tender  of  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  for 
arc  lamp  carbons,  and  to  purchase  supply  meters  from  Blessrs. 
Lawrence  &  Hanson,  Ltd.,  and  from  Messrs.  Ferranti,  Ltd.,  an 
additional  2,000  insulators  from  Messrs.  Noyes  Bros.,  fuse  boxes  and 
bare  copper  cable  from  the  British  Insulated  &  Helsby  Cables,  Ltd., 
and  wood  cross-arms  from  the  Hudson  Pole  Co. 

Bacup. — The  Electricity  Committee  has  resolved  that  the 
tender  of  Messrs.  W.  T.  Glover  &  Co.,  Ltd.,  be  accepted  for  the 
supply  and  laying  of  about  4,00(i  yards  of  '1  h.t.  cable,  subject  to 
the  same  being  satisfactory  to  the  consulting  electrical  engineer. 

Barnstaple. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Williams  &  Co.,  of  Barnstaple,  for  installing  twenty  100- 
c  p.  Oiram  lamps  at  the  Market,  at  £29. 

Belgium.  —  La  Societc  Bruxelloise  d'Electricite,  of 
Brussels,  was  the  only  concern  to  submit  tenders  to  the  municipal 
authorities  of  Schaerbeek  for  the  supply  of  high-tension  current. 
The  price  quoted  was  9  centimes  per  KW.-hour  during  the  day,  and 
12  J  centimes  for  night  supply. 

BoltOD. — The  Electricity  Committee  has  accepted  the 
following  tenders  for  coal  supplies,^z.  : — Messrs.  J.  B.  Scholes  and 
Sons,  20,000  tons  ;  Messrs.  J.  Briggs  &  Sons,  10,000  tons. 

Canada. — The  Regina  (Sask.)  City  Commissioners  have 
awarded  a  contract  for  a  1,200-KW.  motor-generator  to  Messrs. 
Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. 

Winnipeg. — The  City  Council  has  awarded  the  Fort  Garry  Con- 
struction Co.  the  contract  for  the  new  terminal  power  station  for 
the  light  and  power  department.  The  contract  price  is  §3."),00(>. — 
Canadian  JfJiu/ineer. 

Dartford. — The  U.D.C.  has  accepted  the  tender  of  the 
Premier  Accumulator  Co.,  Ltd,,  for  leplating  the  battery. 

Halifax. — The  Tramways  Committee  has  accepted  the 
tender  of  Messrs.  Bolckow,  Vaughan  &  Co.,  Ltd.,  of  Middlesbrough, 
for  t^e  supply  and  delivery  of  200  tons  of  steel  girder  rails,  and 
7  tons  of  steel  fishplates,  at  £7  per  ton,  subject  to  the  rails  being 
made  in  England. 

New  /iealand. — The  Christchurch  City  Council  has 
accepted  a  tender  for  converters,  in  connection  with  the  Lake 
Coleridge  supply,  of  Messrs.  TurnbuU  &  Jones,  at  £3,070. 

Kamsgate. — The  Ramsgate  E.Ij.  Co.  has  secured  the 
order  for  installing  the  electric  light  at  the  premises  of  the  local 
Constitutional  Club. 


Rotherhaiii, — Mo.ssrs.   Siemena   Rroe.   Dynatuo   Works, 

Ltd.,  have  ohtaine^l,  through  Memn.  Smith  Bros..  Rotherham,  the 
yearly  contract  for  the  supply  of  "Tantalum ''  traction  lamps  for 
the  Kotherham  Corporation  Tramways. 

Sal  ford. — The  T.C.  has  acriepte^l  the  tender  of  Messra. 

Halliwell  k  Co.,  at  £.012,  for  installing  f-lectric  lii;ht  in  the  I'oUx 

Department  at  the  Town  Hall.    The  following  tenders  hare  alao 

been  accepted  : — 

Ferranti,  Ltd.  -  Tbree-pbafie   to    twophajie    swiiehgtMr,    incladioK   ctatic 
tTunHloTTni'TH,  £1,08.'),  pliii  an  amount  not  exceeding  £10  (or  erectiac 

and  coriDL-ctlng  rcgulatorH. 
B-vitchgear  .\  r:owans,  I^td.— Uegulators  for  above  iiwitcbgesr,  £Ki  10k. 

Stalj  bridge. — The  .Joint  Tramways  and  Electricity 
Board  has  accepted  the  tender  of  Mr.  Orimflon  for  pipework,  and 
purchased  a  eeccnd  motor-wagon  from  Messrs.  Fodena,  Ltd_,  for 
£.")2I. 

Tylde.sley. — The  Council  has  accepted  the  tender  of 
Messrs.  A.  Hopps  .*c  Sons  for  the  supply  of  lubricating  oils  for  the 
year  ending  June  30th  next. 

Walsall. — Seven  tenders  were  received  for  the  electric 
lighting  plant  at  the  proposed  new  hospital  for  the  Great  Barr  Hall 
.loint  Committee,  and  that  of  Messrs.  Whittaker  Bros.,  Dudley,  waa 
accepted,  at  ilt'.So. 

Warrington. — The  T.C.   has    accepted    the    following 

tenders  for  supplies  to  the  electricity  and  tramways  departments  : — 

British  Thomson-Houston  Co.,  Ltd.— Feeder  panel,  £9i. 

Albion  Clay  Co.,  Ltd.— Annual  supply  of  conduits. 

Underfeed  Stoker  Co.,  Ltd.— Patent  underfeed  stoker,  with  forceddrmaght 

fan  and  motor,  £258. 
Veritys,  Ltd.— Motor-generator,  £52  IDs. 

The  Premier  Accumulator  Co.'s  tender  has  been  accepted  for  the 
battery,  booster  and  switchboard  plant  for  the  Corporation  tram- 
ways. 


FORTHCOMINQ    EVENTS. 


British  Association.— September  10th  to  17th.    Meeting  at  Birmingham. 

Junior  Institution  of  Engineers.— Saturday,   Sept.  13th.      At  lOJO  a.m. 

Visit  to  the  works  of  Messrs.  R.  Waygood  &  Co.,  Ltd.,  Falmouth  Road, 
London,  S.E. 


NOTES. 


The  Artificial   Lighting  of  Schools  and  Libraries. 

— The  preliminary  report  of  a  Joint  Committee  appointed  in  liUl 
was  recently  issued  by  the  Illuminating  Engineering  Society,  from 
which  the  following  extracts  have  been  made  :  It  is  suggested 
that  00  for  ordinary  clerical  work  (reading  and  writing,  kc.)  the 
minimum  illumination  measured  at  any  det^k  where  the  light  is 
reciuired,  should  not  fall  below  2  ft.-candles  ;  (h)  for  special  work 
(art  classes,  drawing  oflBces  workshops,  and  stitching  with  dark 
materials,  kc.)  a  minimum  f  4  ft.-candles  is  desirable  ;  (<■)  for 
assembly  rooms,  kc,  and  for  general  illumination  a  minimum  of 
1  ft.-candle  measured  on  a  horizonal  plane  :>  ft.  3  in.  from  the 
ground. 

It  was  also  recommended,  in  view  of  the  general  recognition  of 
the  prejudicial  effect  on  the  eyes  of  children  of  fine  needlework 
carried  on  by  artificial  light,  that  only  coarse  work  on  white 
material  should  be  executed  by  artificial  light  in  elementary 
schools  ;  the  minimum  in  this  case  being  the  same  as  for  (.<i)  abova 

The  Committee  decided  that  the  above  standards  of  illumination 
should  be  provisionally  adopted,  irrespective  of  the  method  of 
lighting. 

The  Committee  recommends  that  an  illumination  on  the  black- 
board, about  ()0  per  cent,  in  excess  of  that  prevailing  in  the  rest  of 
the  room,  is  desirable. 

As  a  rule,  it  would  be  necessary  for  the  illumination  on  the 
blackboard  to  be  carried  out  by  special  local  lighting  from  lamps 
equipped  with  op«que  screens,  completely  concealing  them  from 
the  eyes  of  students. 

It  is  a  common  defect  in  schoolrooms  for  the  bare  mantles  or 
filaments  to  be  within  the  range  cf  vision  of  students  when  looking 
towards  the  blackboard.  The  Committee  recommends  that  no 
lamps  should  come  within  the  solid  angle  subtended  at  the  eye  by 
the  blackboard  and  a  space  2  ft.  above  it,  unless  they  are  com- 
pletely screened  from  the  eye  by  a  shade  impervious  to  light.  In 
general  it  is  desirable  that  no  incandescent  surface  should  be  visible 
to  the  eyes  of  students  or  teachers,  while  carrying  on  their 
ordinary  work. 

The  Committee  advocates  the  use  of  shades  in  which  the  bright- 
ness of  the  source  is  spread  out  over  a  considerable  area,  and  the 
judicious  use  of  reflection  from  the  walls  and  ceilings  of  the  room. 
These  should  be  of  such  a  texture  that  any  considerable  regular 
reflection  is  avoided,  glazed  and  abining  surfaces  above  the  dado 
being  specially  objectionable. 
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In  the  class-room  the  lights  should  be  so  arrangred,  that  inoon- 
venient  shadows  cast  by  the  body  on  the  desk  are,  as  far  as  possible, 
avoided.  The  ceilings  should  be  preferably  of  a  warm  white 
colour,  and  the  walls  and  all  woodwork  above  the  dado  should  be 
light  in  tint. 

Dealing  with  the  artificial  lighting  of  libraries,  the  Committee 
makes  the  following  recommendations  : — 

1.  Tuhh\  Dcxli,  I'r  .Xrtcyxijii'r  StiUid  Lighting. — The  illumination 
where  the  light  is  being  used  should  in  no  case  be  less  than  2  ft.- 
candles.  This  value  is  understood  to  apply  to  reading  ordinary 
type  printed  on  white  paper.  When  books  printed  in  small  type, 
or  manuscripts,  or  surfaces  having  a  low  reflecting  power  are  to  be 
studied,  a  higher  illumination  is  necessary,  and  a  tentative  value  of 
not  less  than  5  ft.-candles  is  suggested. 

2.  Book-ca!<e  and  Sh^lf  Lightiifg. — A  minimum  vertical  illumina- 
tion on  the  case  or  shelf  of  \  ft.-candle. 

3.  General  Illumination. — A  minimum  of  i  ft.-candle.  Local 
illumination  should  be  measured  on  the  desk,  slope,  or  table  where 
reading  is  carried  on.  Measurements  of  general  illumination 
should  be  made  on  a  horizintal  surface,  3  ft.  o  in.  above  the  ground. 
In  all  cases  the  illumination  to  be  expressed  in  foot-candles. 

The  Committee  emphasises  the  importance  of  adequate  methods 
of  shading,  with  a  view  to  avoiding  glare  from  illuminants  such  as 
is  apt  to  be  trying  to  the  eyes  of  readers.  The  filament  of  an 
electric  lamp  or  an  incandescent  gas  mantle  should  not  be  visible 
to  the  reader. 

One  of  the  disadvantages  of  arranging  lights  close  to  a  reader  is 
the  production  of  troublesome  reflections  from  the  glazed  paper,  or 
from  the  tables.  The  position  of  lights  should,  therefore,  be  selected 
in  such  a  manner  that  no  rays  are  reflected  dirrctly  off  the  polished 
surface  of  the  paper  into  the  eyes.  It  is  also  desirable,  as  a  means 
of  minimising  this  defect,  that  the  source  of  light  should  be  ex- 
tended over  a  considerable  area  (either  by  means  of  suitable  methods 
of  screening,  or  by  making  use  of  the  reflection  of  lights  from 
white  or  light-tinted  walls  and  ceiling). 

Harmful  shadows,  particularly  those  thrown  by  the  readers 
themselves,  should  be  avoided  by  suitable  arrangement  of  the 
lights. 

Local  lighting  and  general  lighting  have  both  their  respective 
merits,  but  in  general  a  combination  of  the  two  methods  is  most 
advantageous. 

The  International  Illumination  Commission. — The 

International  Photometric  Commission — sometimes  spoken  of  as  the 
Zurich  Commission — held  a  session  in  Berlin  from  August  27th  to 
30th.  This  Commission  was  founded  in  1900  by  representatives  of 
the  gas  industries  of  America,  Austria,  Belgium,  France,  Germany, 
Great  Britain,  Holland,  Hungary,  Italy  and  Switzerland,  and  has 
occupied  itself  np  to  now  mainly  with  technical  matters  having  a 
direct  bearing  on  the  gas  industry.  It  has,  however,  been  widely 
felt  for  some  time,  both  inside  and  outside  the  Commission,  that 
international  matters  relating  to  illumination  should  receive  con- 
sideration by  a  body  which  is  representative  of  electric  and  other 
interests,  besides  that  of  gas.  This  object  might  have  been 
achieved  by  the  formation  of  an  entirely  new  international  body, 
but  it  has  happily  been  found  possible  so  to  enlarge  and  reconstitute 
the  existing  Photometric  Commission,  that  it  will  now  be  repre- 
sentative in  the  broadest  sense  of  all  institutions  and  societies 
associated  with  the  science  or  practice  of  illumination.  The  range 
of  work  is  to  be  as  wide  as  the  subject  of  illumination  itself, 
saving  only  those  phases  which  may  be  described  as  commercial 
rather  than  technical. 

The  aflBliated  gas  societies  having  previously  agreed  to  the 
enlargement  of  the  Commission,  a  very  representative  number  of 
delegates,  totalling  45  from  all  the  affiliated  countries,  met  in 
Berlin  last  week  to  discuss  and  agree  upon  the  new  statutes  of  the 
enlarged  Commission. 

The  British  delegates  were  Dc  Colman  and  Mr.  Butterfield, 
from  the  Institution  of  Gas  Engineers  ;  from  the  Institution  of 
Electrical  Engineers,  the  President,  Mr.  Duddell,  and  Mr.  Edgcumbe  ; 
from  the  Illuminating  Engineering  Society,  Mr.  Gaster  and  Mr.  le 
Maistre  ;  and  Mr.  C.  C.  Paterson  from  the  National  Physical 
Laboratory.  Well-known  delagates  from  other  countries  included 
Drs.  Hyde,  Kennelly,  Bell  and  Sharp,  from  America ;  M.  Vautier, 
the  President  of  the  Commission,  Drs.  Broca,  Biinte,  Brodhun, 
Prof.  Feltman  and  many  others. 

After  four  days'  discussion  and  hard  work  the  new  statutes  were 
unanimously  agreed  upon,  and  it  speaks  well  for  the  future  of  the 
Commission  that  the  earnest  desire  to  co-operate  internationally  in 
the  cause  of  good  lighting  was  strong  enough  to  reconcile  and 
harmonise  so  many  divergent  interests,  both  technical  aad 
national. 

The  Commission  is  now  to  be  called  "The  International 
Illumination  Commission."  Representation  is  to  be  through  the 
medium  of  National  Committees  on  Illumination  in  all  countries 
affiliated  with  the  Commission.  Each  country  has  only  one  vote  in 
all  international  decisions  irrespective  of  the  number  of  delegates 
sent,  and  the  contribution  from  all  countries  is  to  be  identical  in 
amount. 

Perhaps  the  greatest  step  forward  from  the  point  of  view  of 
international  bodies,  is  on  the  language  question,  since  one  language 
(French)  has  been  made  the  basal  language  in  which  all  formal 
resolutions  and  documents  are  drafted  and  published.  Trans- 
lations from  the  French  may  be  made  into  any  language  by  a 
National  Committee,  but  such  translations  ar6  only  of  secondary 
importance.  English,  French  and  German  are  allowed  in  all 
discussions,  in  which  the  assistance  of  an  interpreter  will,  of 
course,  be  required. 

Arrangements  were  made  at  the  close  of  the  meeting  for  appoint- 
ing Committees  to  consider  various  technical  subjects,  so  that  the 


real  work  of  the  Commission  may  begin  as  soon  as  the  new  con- 
stitution has  been  approved  by  the  bodies  which  appointed  the 
delegates. 

The  officers  of  the  Commission,  elected  for  three  years,  are  the 
president,  treasurer  and  hon.  secretary,  assisted  by  a  paid  secretary. 

Mons.  Vautier,  of  Lyons,  was  elected  first  President,  a  recognition 
of  his  arduous  work  as  President  of  the  old  Commission.  Herr 
Weiss,  of  Ziirich,  becomes  treasurer,  and  Mr.  C.  C.  Paterson,  of  the 
National  Physical  Laboratory,  was  elected  hon.  secretary,  so  that 
the  Bureau  of  the  New  Commission  will  be  located  in  London.  The 
vice-presidents  are  Drs.  Biinte,  Hyde  and  Kusminsky. 

The  satisfactory  result  of  the  Berlin  meeting  was  only  achieved 
after  much  preparatory  work  by  individuals  in  all  the  countries 
concerned,  and  by  the  sincere  desire  of  the  delegates  to  reach  a 
solution  which  would  generally  be  acceptable  in  all  countries. 

Trade  wilh  South  Africa. — The  London  Chamber  of 

Commerce  is  informed  that  in  view  of  Sees.  102  and  103  of  the 
Regulations  under  the  South  African  Union  Customs  Management 
Act  of  1913,  invoices  for  goods  shipped  to  South  Africa  must  con- 
tain, in  addition  to  the  invoice  value,  a  statement  of  the  "current 
value  for  home  consumption  in  the  open  market  for  similar  goods 
at  the  place  of  purchase."  The  following  is  a  copy  of  the  Sections 
referred  to  :  — 

102.  "  The  value  of  goods  for  Customs  duty  purposes  shall  be 
ascertained  by  a  declaration  at  the  foot  of  the  appropriate  bill  of 
entry  in  the  manner  and  form  as  follows : — 

"  I,    the    undersigned,  ,  for    importer,  do 

hereby  declare  that  the  above  is  a  true  description  and  complete 
return  of  all  goods  contained  in  the  above-mentioned  packages  and 
of  the  value  of  such  goods,  and  that  values  are  the  true  current 
values  of  same  as  defined  by  law,  including  the  cost  of  packing  and 
packages." 

103.  "  The  person  entering  goods  at  importation  shall  produce, 
if  required  by  the  proper  officer  of  Customs,  any  document  relating 
to  the  goods,  and  the  invoice  shall  contain  a  statement  in  a  prom- 
inent place  made  by  the  suppliers  showing  clearly  the  current 
value  for  home  consumption  in  the  open  market  for  similar  goods 
at  the  place  of  purchase  bought  in  the  ordinary  manner  from  the 
manufacturer  or  supplier  in  normal  quantities.  The  invoice  and 
any  covering  statement  shall  also  clearly  show  cost  of  packing  and 
packages." 

It  has  been  suggested  by  the  Durban  Chamber  of  Commerce  that 
the  form  of  invoice  in  use  in  connection  with  shipments  to  Canada 
would  meet  the  requirements  of  the  South  African  Customs. 

Fatalities. — An  employe  of  the  Yorkshire  Electric 
Power  Co.  has  died  at  the  Dewsbury  Infirmary  as  a  result  of 
injuries  sustained  at  the  Thornhill  Power  Station.  It  appears  that 
the  deceased — Samuel  Hague,  4!»  years  of  age — was  striding  over  a 
coal  conveyor  to  get  to  the  engine  house,  when  he  was  caught  in 
the  machinery  and  sustained  fearful  injuries,  which  caused  his 
death.  At  the  inquest  it  was  stated  that  it  was  a  habit  of  the 
employes  to  stride  over  the  conveyor  instead  of  using  the  steps 
provided.  A  short  time  ago  another  man  was  injured  through 
neglecting  to  use  the  steps,  and  an  additional  set  of  steps  was  then 
provided,  together  with  an  emergency  switch  to  stop  the  machine 
in  case  of  accident.  Since  this  last  accident,  the  conveyor  has  been 
fenced  over  so  that  the  employes  will,  perforce,  have  to  use  the 
steps.     A  verdict  of  "  Accidental  death  "  was  returned. 

At  the  resumed  Coroner's  inquest  at  Eastwood,  Nottingham,  on 
Edwin  Spaulton  (31)  and  Edward  Clarke  (30),  who  were  killed  by 
electric  shock  at  Moor  Green  Colliery  while  engaged  in  working  a 
coal-cutting  machine,  the  Coroner  criticised  the  method  of 
examination,  and  expressed  the  opinion  that  such  workmen  should 
have  some  kind  of  training. 

Mr.  Routledge,  chief  electrician,  said  he  found  a  defect  in  the 
controller  switch  and  a  burned-out  earth  connection,  which 
together  accounted  for  the  machine  being  alive.  Mr.  Nelson, 
Inspector  of  Mines,  agreed  with  this  explanation,  and  said  it  was  a 
purely  accidental  occurrence  which  could  not  be  guarded  against. 
A  juror  suggested  that  such  machines  should  be  fenced  in,  as  was 
required  by  the  Factory  Act,  a^the  jury  found  that  the  men  were 
accidentally  killed.  ^ 

On  Friday  last,  when  a  labourer  was  engaged  with  a  plumber  in 
laying  a  water  connection  at  Bonnybridge  School,  he  struck  the 
underground  electric  cable  and  was  instantly  killed. 
b  Thomas  Everritt  (37)  was  killed  on  Monday  in  the  bleach 
works  of  Messrs.  Stevenson,  McKellar  &  Co.,  Pollokshaws.  A 
fellow  workman  found  him  dead  with  the  "  live  "  wire  in  his  hand. 
He  was  in  a  standing  position  near  a  dynamo. 

Educational  IVotes. — East  London  College. — Special 

facilities  for  research  in  electrical  engineering  are  provided  at  this 
College  on  four  evenings  a  week. 

West  Ham  Municipal  Technical  Institute. — Full  courees 
in  electrical  engineering,  day  and  evening,  are  provided. 

University  College,  Nottingham. — The  next  session  of  the 
department   of   electrical   engineering   opens   on    September  2!tth. 

Particulars  of  the  above  are  given  in  our  advertisement  pages 
to  day. 

Electric  Workers'  Strike  in  Russia. — Two  thousand 

five  hundred  workmen  of  the  AUgemeine  Elektrizitats  Gesellschaft 
at  Riga  ceased  work  last  week. 

Australian  Wireless  Stations. — Under  an  order  by  the 

High  Court,  representatives  of  the  Marconi  Co.  have  inspected  the 
Commonwealth's  wireless  stations  at  Melbourne,  Hobart,  and 
Brisbane  for  the  purpose  of  ascertaining  whether  there  has  been 
any  infringement  of  the  company's  patents. 
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LfK^l. — X.Ii.  Co.'s  Affairs. — On  behalf  of  the  deben- 
ture-holders in  the  X.L.  Electric  Co  ,  application  was  made  to  Mr. 
.Tostice  Astbury,  sittinp  as  Vacation  Judge,  on  Wednefiday,  Fep- 
tember  3rd,  for  leave  to  nerve  notice  of  motion  for  the  following 
wfck  for  an  injunction.  Counpel  stated  that  Mr.  Aror,  a  director, 
was "nnder  an  order  and  undertaking  to  do  all  thinffs  necessary  for 
the  carrying  on  of  certain  pro3'>edinf,'H  before  the  Comptroller  of 
Patents,  but  a  meeting  of  the  company  had  been  called  at 
which  a  resolution  had  been  passed  to  abandon  those  proceedings, 
and  notice  of  that  resolution  bad  been  sent  to  the  Comptroller. 
Such  a  resolution  was  in  breach  of  the  order  and  undertakings,  and 
was  prejudicial  to  the  rights  of  the  Receiver  who  had  been 
appointed  in  the  debenture-holders'  action.  Under  these  circum- 
stances, he  asked  for  leave  to  sprve  notice  of  motion  for  the  following 
Wednesday  to  restrain  the  company  from  acting  on  the  resolution 
and  from  sending  notice  of  it  to  the  Comptroller. — His  Lordship  gave 
the  re<iuired  leave. 

OsHAM  Lamp  Patent  Case. — On  the  same  day,  counsel  applied 
on  behalf  of  the  plaintiffs  in  the  action  of  the  O.sram  Lamp  Works, 
Ltd.,  r.  William  Glenn  &  Co.,  for  an  interim  injunction  to  restrain 
until  the  trial  or  further  order  an  alleged  infringement  of  their 
patents.  He  statfd  that  the  injunction  he  asked  for  was  in  respect 
of  two  patents  which  had  already  been  the  subject  matter  of  an 
action  tried  in  1912.  Mr.  Neville,  for  the  defendants,  submitted 
that  the  plaintiffs  could  not  be  entitled  to  any  injunction  :  the 
patents  sued  upon  were  for  a  E((uirted  filament  as  distinct 
from  a  drawn  filament,  and  he  admitted  the  sale  of 
the  lamps  alleged  to  bs  an  infringement,  but  he  had 
evidence  that  the  filament  in  thtm  was  not  a  scjuirted  fila- 
ment, but  a  drawn-wire  filament.  His  Lordship  said  that  on 
that  evidence  he  could  not  grant  an  interim  injunction.  Counsel 
for  the  plaintiff  said  he  desired  to  cross-examine  the  defendants' 
witness,  who  was  not  a  manufacturer  ;  he  said  he  believed  the 
lamps  in  question  had  a  drawn  filament,  but  the  plaintiff.^  desired 
to  have  the  grounds  for  that  belief.  His  Lordship  said  that  on 
the  evidence  as  it  stood  he  could  not  grant  an  interim  ir junction, 
and  on  the  defendants'  undertaking  to  keep  an  account  of  the  lamps 
sold  in  the  usual  way,  there  would  b?  no  order  on  the  motion. 

Appointments  Vacant. — Lecturer  in  electrical 
engineering  for  the  University  of  (^)ueensland,  Australia.  Salary 
£350  per  annum,  less  7^  per  cent,  deduc' ion  for  the  purchase  of 
an  endowment  assurance  policy  in  favour  of  the  lecturer  ;  junior 
switchboard  attendant,  Salford  (26s.)  ;  electrical  engineer  for  the 
Leek  U.D  C,  to  take  charge  of  electricity  undertaking  C£22.o-£275) ; 
shift  engineer  at  the  Stuart  Street  generating  station,  Manchester, 
(£175)  ;  switchboard  attendant  (2.53.  to  30i.),  for  the  Portsmouth 
Corporation  ;  testing  assistant  for  Pendleton  (26s.).  See  our 
advertisement  pages  to-day. 

Inquiry, — Agents  for  the  "Vita"  heaters  are  asked 
for. 

Disclaimer. — Messrs.  Wm.  Wadsworth  &  Sons,  Ltd , 
lift  and  transporter  makers,  Bolton,  wish  to  announce  that  they 
have  absolutely  no  connection  whatever  with  the  Wm.  Wadsworth. 
16,  John  Dalton  Street,  Manchester,  referred  to  in  our  issue  of 
22nd  ult.  in  connection  with  "  Bankruptcy  Proceedings." 

Eihibitions. — The  Sheffield  Fuel,  Light  and  Power 
Exhibition,  which  opens  on  October  24th  next,  has  received  the 
approval  of  the  B.E.A.M  A.,  and  will  afford  a  good  opportunity  for 
showing  electric  lighting,  cooking  and  other  apparatus. 

Next  year  there  will  be  a  Universal  Exhibition  at  Nottingham, 
and  an  Anglo-American  Exposition  at  Shepherd's  Bush,  London, 
both  from  May  to  October.  Interesting  particulars  regarding  all 
these  coming  events  have  come  to  hand  as  we  go  to  press,  and  will  be 
dealt  with  in  our  next  issue. 

The  Strike  in   London. — At  the  time  of  going  to 

press,  no  change  had  taken  place  in  connection  with  the  strike  of 
painters  and  electricians  employed  by  the  Office  of  Works.  The 
strike  committee  of  the  electricians  on  Wednesday  issued  a 
sensational  statement  rfgarding  the  alleged  dangerous  condition  of 
the  wiring  in  the  Premier's  residence. 

Iron  and  Steel   Institute. — The  autumn  meeting  of 

the  Institute  was  held  at  Brussels  on  Monday  and  Tuesday  this 
week.  Amongst  the  papers  read  was  one  by  Mr.  Otto  Frick  on 
"The  Electric  Refining  of  Steel  in  an  Induction  Furnace,"  of  which 
we  shall  publish  an  abstract  in  a  later  issue. 

Railway  Disaster. — A  collision  took  place  on  Tuesday 
morning  on  the  Midland  Railway,  near  Aisgill,  between  t\\o 
express  trains.  Fourteen  lives  were  lost,  and  three  wrecked  coaches 
were  burnt  to  ashes.  We  refer  to  the  matter  in  our  leading  columns 
to-day. 


OUR    PERSONAL    COLUMN. 

The  Editori  invite  electrical  engineers,  whether  connected  with  th« 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  o/Hciuls,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


The  York  Electricity  and  Tramway  Committee  has  appointed  Ma. 
J.  J.  Siinii  as  installation  Buperintendent  at  the  electricity  works, 
at  a  salary  of  £120  a  year,  ri.iirig  by  £lu  per  annum,  to  a  maximam 
of  £1.'50 

Mu,  W.  Coui.v,  chief  electrical  enjfineer,  N.8.W,  Pablic  Work* 
Department,  Ib  visiting  this  country,  a«  well  an  the  Continent  and 
America,  with  a  view  to  ftudying  bulk  tapply  and  trantnuMion 
questions  on  behalf  of  his  Government. 

The  marriage  took  place  at  Milnsbridge,  last  week,  of  Mr.  Sam 
Dawson,  younger  son  of  Mr.  \V.  W.  DjiwBon,  of  Milnsbridge,  and 
who  is  on  the  electrical  staff  of  the  Leicester  Corporation,  and 
Miss  Mary  Hanson,  of  Golcar.  They  received  many  valuable 
presents. 

General.— On  completing  half  a  centory's  service  with 
Messrs.  Siemens  Bros.  iV  Co  ,  Ltd.,  of  Woolwich,  S.E  ,  Mb.  Aiskaham 
James  ?fc.\inERY,  of  the  india-rubber  department,  has  been 
presented  by  the  firm  with  a  bag  of  gold,  and  by  the  stuff  and 
employes  with  a  gold  watch  and  chain,  and  a  gold  mounted 
umbrella  for  Mrs.  Pembery. 

Mu.  B.  W.  WlLi.t.s  has  resigned  his  position  as  chief  assistant 
electrical  and  mechanical  engineer  to  the  Swindon  Corporation,  and 
is  joining  Mr.  K.  A.  Smith  as  principal  afcaistant  in  his  consolting^ 
practice  at  Westminster. 

Mb.  C.  Luckex,  who  for  the  past  five  years  has  been  engineer-in- 
charge  to  Messrs.  Siemens  Bros,  i:  Co.,  Ltd.  (Tantalum  Lamp 
Works),  Tyssen  Street,  Dalston,  has  resigned  this  position  to  take 
up  a  similar  appointment  with  the  Hong-Kong  and  Shanghai 
Banking  Corporation,  Gracechurch  Street.  The  new  bank  buildings 
are  being  fitted  with  most  up-to-date  plant  representing  some  of 
the  latest  developments  in  electrical  and  mechanical  engineering. 
Mr.  Lucken  was  presented  with  a  solid  marble  clock  by  his 
colleagues  as  a  token  of  their  continued  good  wishes. 

Obituary. — Mr.  C.  T.  IIaroreaves. — Intelligence  has 
reached  Blackpool  of  the  death  by  electric  shock  at  Sinto?,  Brazil, 
on  August  23rd,  of  Mr.  Christopher  Thomas  Hargreaves,  son  of 
Mrs.  Hargreaves,  of  Blackpool.  Mr.  Hargreaves,  who  was  formerly 
an  electrician  in  the  tramway  department  at  Blackpool,  was 
engaged  at  Santos  with  the  City  Improvements  Co.,  of  London. 
He  was  only  29  years  of  age. 

Mr.  H.  S.  Jacqi  es.— The  death  has  occurred  in  the  West 
Cumberland  Infirmary,  after  an  operation,  of  Mr.  Henry  S.  Jacques, 
who  was  in  business  as  an  electrical  engineer  in  Tangier  Street, 
Whitehaven. 


NEW    COMPANIES    REGISTERED 


Central  Station  Officials.— The  Bridlington  T.C.,  on 

August  28th,  confirmed  a  resolution  to  increase  the  .salary  of  the 
electrical  engineer,  Mb.  A.  J.  Beckett,  from  £;i50  to  £375  per 
annum,  as  from  January  1st,  1914. 


John  Fowler  &   Co.  (Sydney),  Ltd.  (130  si 9).- This  com. 

pany  was  registered  on  August  28th,  with  a  capital  of  £20,000  in  £10  sh&res.  to 
acquire  the  goodwill  of  the  branch  business  carried  on  by  John  Fowler  i  Co. 
(Leeds),  Ltd.,  at  Sydney,  N.S.W.,  and  to  carry  on  the  business  of  mecharical, 
civil,  hydraulio  and  telegraph  engiEeers,  millwrights,  machinists,  iron  ard 
brass  founders,  metal  workers,  makers  of,  and  dealers  in,  steam  engines  ard 
boilers,  steam  ploughs  and  cultivating  machines  and  apparatus,  manufacturers 
of,  and  dealers  in,  wire,  cables  and  appliances  used  in  connection  with  electric 
telegraphs  and  lighting,  contractors  for  the  execution  of  works  in  Australia, 
New  Zealand,  or  elsewhere,  &c.  1  be  subscribers  (with  one  ihare  each)  are  :— 
A.  Fowler,  113,  Cannon  Street,  E.C.,  engineer;  W.  Mcintosh,  113,  Cannon 
Street,  E.C.,  engineer.  Private  company.  The  number  of  directors  is  not  to 
be  less  than  two  or  more  than  four  ;  the  first  are  R.  H.  Fowler,  A.  Fowler  and 
W.  Mcintosh.    Registered  office,  11.^,  Cannon  Street,  E.G. 

.Tones,    Burton    &   Co.,   Ltd.  (130  820).— This    company  was 

registered  on  August  281  li,  with  a  capital  of  £15.000  in  £1  shares,  to  take  over 
the  business  of  mechanical  and  consulting  engineers,  carried  on  at  Liverporl 
as  "  Jones,  Burton  &  Co.,"  and  to  carry  on  the  business  of  mechanical,  elec- 
trical, consulting  and  inspecting  engineers,  contractors  and  manofaciurers  of, 
and  dealers  in,  railway,  tramway,  magnetic,  manufacturing  and  other  plant, 
machinery  and  apparatus,  Ac,  Ihe  subscribers  (with  one  share  each)  are  : 
— G.  L.  Burton,  19,  Castle  Street,  Liverpool,  engineer;  R.  Pynes-Clinton,  19, 
Castle  Street,  Liverpool,  engineer.  Vrivate  company.  Q.  L.  Burton  is  en- 
tilled  to  act  as  governirg  director,  and  shall  have'iiower  to  appoint  other 
directors;  (lualiflcation  of  first  directors,  1  share;  ol  subsequent  directors, 
100  siiare.'. ;  solicitors,  Sampson,  Williamson,  Ingli&  4  Edgecombe,  35,  Dale 
Street,  Liverpool.    Registered  by  T.  T.  Hull  A  Son,  33,  Chancery  Lane,  W.C. 

Auto-Flash  Sign  Co.,  Ltd.  (180,8L".n.— This  company  was 
registered  on  August  29tb,  with  a  capital  of  £l,000  in  £1  shares,  to  carry  on  the 
sole  or  part  agency  in  tlie  United  Kingdom,  India,  Canada,  Cape  Colony, 
Australia,  New  Zealand,  and  elsewhere,  foi-  the  business  of  'Manufacturers  of, 
and  dealers  in,  electric  signs,  novelties  and  other  articles  now,  or  to  be,  mann- 
f^cturrd  wholly,  o.'  in  part,  or  dealt  in  by  Messienrs  Riex  A  Co.,  of  Paris.  Tl-e 
subscribers  (with  one  share  each)  are  :— J.  KcQill,  i>5,  Elliescombe  Road, 
Charlton,  8.E.,  eni;ireer;  M.  Honnert,  Alexander  Villa,  Etchirgbam  Park 
Road,  Fincliley,  N.,  merchant.  Private  company.  Table  "A"  mainly  applies. 
Retiistered  otTice,  S3-85,  Farringdon  Road,  E.C. 

Cayenne  Motors,  Ltd.  (lS(>,74iO. — This  company  was  registered 
on  August  33Dd,  with  a  capital  of  £5,000  in  £1  shares,  to  take  over  the  business 
of  an  electric  and  automobile  engineer  and  maker  and  repairer  of,  agent  for 
and  dealer  in  auto  cars  and  motor-cycles  carried  on  by  H.  E.  H.  Hayes  at 
159,  Bexhill  Ro«d,  St.  Ltonards-on-Sea,  as  "  Hayes  A  Co."  The  subsctibeis 
(with  one  share  each)  are :— H.  E.  H.  Hayes.  Drayton  Ledge,  Ninfleld, 
Battle,  gentleman;  J.  R.  Hayes,  Dra>ton  Lodire,  Ninfleld,  Battle,  motor 
engineer;  L.  Hubbard,  Backville  Chambers,  Bexhill-onSea,  solicitor.  Privato 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
five;  the  first  are  H.  E.  Hayes.  J.  R.  Haye3  and  L.  Hubbard;  qanliticatiODi 
£1.    Registered  office,  159,  Bexhill  Road,  St.  Leonards  on-Sea. 

Droiiiore  Electric  Ligrht  and   Power  Co.,   Ltd.  (4,04(i)  — 

This  company  war  registered  in  Dublin  on  August  33nd,  with  a  capital  of  £S,000 
in  £1  shares  (1,000  preference),  to  carry  on  the  business  of  an  electric  light 
and  power  company.  The  subsi'ribers  (with  one  share  each)  are  :-G.  Allen, 
35,  Queen  Street,  Belfast,  electrical  engineer  ;  J.  Graham,  Uromore,  Co.  Down, 
contractor;  H.  P.  Qrosse.  35,  Qaesn  Street,  Belfab*.,  electrical  engineer. 
Private  company.  The  number  ol  directors  is  not  to  be  less  than  two  or  more 
than  reven  ;  the  first  are  J.  Graham,  Q.  Allen  and  K.  P.  Qrosse  ;  qnalification, 
60  ordinary  shares.    Registered  office,  35,  Queen  Street,  Belfast. 
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Climax  Rock  Drill  and  Engineering  Works,  Ltd.  (i:?0,833). 

—ReKistered  August  Q9th,  by  Downing.  Hanaooofe,  Middleton  &  Lewis,  Crosby 
Buildings.  EC.  Capital.  i;60,000  in  .£1  shares.  Objects ;  To  acquire  any 
interest  in  letters  patent,  brevets  d'invention,  licences,  concessions,  or  the 
like  to  carry  on  the  business  of  gas,  electrical  and  mechanical  engineers, 
manutacturers  of  and  dealers  in  gas  making,  electrical  and  other  machinery 
and  appliances,  rock  drill  manufacturers,  sellers  and  contractors,  tool  makers, 
brassfounders,  niotal  workers,  boiler  makers,  millwrights,  machinists,  iron  and 
steel  converters,  Ac,  and  to  adopt  an  agreement  with  VV.  C.  Stephens,  carrying 
on  business  as  R.  Stephens  &  Son,  for  the  acquisition  of  certain  patents,  rights 
and  property  referred  to  therein.  The  signatories  (with  one  share  each)  are  :— 
A  E  Clutterbuck,  37,  Lawrence  Road,  South  Ealing.  W.,  clerk;  H.  l!-vans, 
16\,  ivydale  Road,  Nunhead  Road,  S.E.,  accountant.  Private  company.  The 
first  directors  (to  be  not  less  than  two  or  more  than  five)  are  A.  E.  Clutterbuck 
and  H.  Evans  (provisional  directors) ;  qualification,  300  shares  ;  remuneration 
as  fixed  by  the  company. 


OFFICIAL    RETURNS    OP    ELECTRICAL 
COMPANIES. 


Bristol  Tramways  and  Carriage  Co.,  Ltd.  —  Acknowledgr- 

ment  of  indebtedness  dated  August  19th,  1913  (supplemented  to  trust  deed 
dated  January  24th,  1908),  to  secure  £125,000  deb.  stock  in  addition  to  and 
ranking  pari  ikis.mi  with  :e250,000  like  stock  issued  under  principal  deed, 
charged  on  certain  freehold  and  leasehold  property  in  Bristol,  &c.,  and  the 
company's  undertaking  and  property,  present  and  future,  including  uncalled 
and  unpaid  capital.  Trustees  :  Sir  George  White,  Bt.,  Cotham  House,  Bristol, 
and  8.  White,  Dorset  House,  Clifton. 

Lobito,  Benguella  and  Catumbella   Electric    Light    and 

Power  Co.,  Ltd.— Supplemental  trust  deed  dated  July  31st,  1913,  to  secure 
t7  5C0  6  per  cent,  pre  prior  lien  deb.  stock,  charged  oi  certain  premises  and 
company's  other  assets,  present  and  future,  including  uncalled  capital. 
Trustees  :  Rt.  Hon.  Lord  Waleran,  P.C,  44,  Hans  Mansions,  8.W.,  Bradfield, 
Cullomplon,  Devon  ;  and  Rt.  Hon.  Lord  Rotherham,  Broughton,  Lanes.,  and 
61,  Queen's  Gate,  S.W. 

Aero  Fire  Alarm,  Ltd.— Assigrnment  dated  August  13th,  1913, 
to  secure  £1,000,  charged  on  certain  contracts,  full  benefit  thereof  and  moneys 
payable  thereunder.  Holder,  Sir  Arthur  Cory-Cory  Wright,  Bt.,  52,  Mark 
Lane,  E.C. 

Pernambuco  Tramways  and   Power  Co.,  Ltd.— Particulars 

of  £1,250,000  debentures,  created  July  24th,  and  secured  by  trust  deed^  dated 
August  ilth.  1913,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies'  (Consoli- 
dation) Act,  1908;  the  whole  amount  being  now  issued.  Property  charged 
(speoifioally)  :  Tramway  and  gas  undertaking  and  other  real  or  immovable 
property  in  Brazil  and  its  share  interest  in  La  Companhia  Perrocarril  de 
Pernambuco  (as  a  floating  security)  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.  Trustees:  •^•JP-, Henderson, 
28,  Austin  Friars,  E.C,  and  Capt.  C.  8.  Schreiber,  Marlesford  Hall,  Wickham 
Market. 


ELECTRICAL    TRAIN    DISPATCHING    ON 
THE    RHYMNEY    RAILWAY. 


The  handling  of   railway   train  movements  is  a  most  important 
function  in  the  proper  control  of  traffic,  especially  in  areas  where 
minerals  and  goods  traffic  is  large  and  complicated.     In  the  coal- 
mining areas  of  South  Wales,  therefore,  it  is  not  to  be  wondered  at 
that  a  very  complete  and  efficient  system  of  train  dispatch  by  tele- 
phone has  been  installed   by  the  Rhymney  Railway  Co.     Both  the 
telegraph  and  the  telephone  are  already  employed  by  many  rail- 
ways to  deal  with   traffic  control,  but   the  Western  Electric  Co.'s 
system,  introduced  by  Messrs.  J.  B.  Saunders  et  Co.,  Ltd.,  of  York 
Street,  Westminster,  upon  the  railway  mentioned  possesses  features 
not  found  in  other  systems,  and  it  may  therefore  be  interesting  to 
briefly  describe  the  system.     The  control  of  the  traffic,  either  on  the 
whole  of  the  railway  line  or  on  a  certain  section,  is  usually  entrusted 
to  one  man,  known  as  the  controller,  whose  office  is  placed  at  some 
important  point  on  the  route.     From  this  office  a  pair  of  wires  run 
alongside   the   line  to  the  signal   cabins  and  other  points  where 
traffic  is  dealt  with.     At  these  points  telephones  are  looped  across 
the  wires.     These  telephones  are  equipped  with  a  selector,  the  use 
of  which  will  be  mentioned  later.     The  controller  wears  a  head 
receiver  and  a  transmitter  placed  on  the  chest,  and  thus  he  is  able 
to  receive  and  transmit  messages  while  at  the  same  time  having 
his  hands  free. 

In  front  of  the  controller  is  a  cabinet  fitted  with  a  number  of 
keys  or  switches,  each  key  being  associated  with  one  of  the  signal 
boxes  or  way  stations  with  its  telephone  set  and  selector.  The  keys 
are  so  arranged  that  when  they  are  actuated  they  send  a  series  of 
impulses  along  the  line,  the  current  being  supplied  by  a  battery 
fitted  at  the  controller's  office.  The  number  of  impulses  sent  out 
differs  with  each  key,  the  keys  being  adjustable  so  that  the 
required  number  of  impulses  may  be  sent.  The  selector  fitted  at 
the  signal  box  or  way  station  consists  essentially  of  an  electro- 
magnet fitted  with  an  armature  actuating  a  small  pawl,  which  in 
turn  rotates  a  small  ratchet  wheel.  The  latter  is  fitted  with  an 
adjustable  contact,  so  arranged  that  this  contact  is  closed  after  a 
certain  number  of  teeth  have  been  rotated.  The  operation  of  one 
of  the  keys  results  in  sending  a  series  of  impulses  along  the  line, 
and  each  of  these  impulses  causes  the  armature  of  the  selector  to  be 
pulled  up  and  then  released,  and  each  time  that  the  armature  is 
pulled  up  it  actuates  a  stepping  pawl,  and  sends  the  ratchet  wheel 
forward  one  tooth.  All  the  selector  ratchet  wheels  along  the  line 
operate  at  the  same  time,  but  as  each  of  them  has  its  contact  set 
at  a  different  point,  after  a  definite  number  of  impulses  have  been 
sent  out,  and  the  ratchet  wheels  come  to  rest,  only  one  of  them  has 
Its  contact  closed,  and  thus  the  ring  is  given  to  the  required  station. 


The  ratchet  wheel  is  locked  in  one  direction  by  a  retaining  pawl 
during  the  time  that  the  current  impulses  arc  passing  along  the 
line,  by  an  arrangement  of  the  electrical  circuit,  and  hence  the  wheel 
can  be  stepped  forward  tooth  by  tooth,  but  cannot  fall  back  at  the 
time  the  stepping  pawl  returns  to  engage  with  a  fresh  cog.  AVhen 
the  ratchet  wheel  has  been  stepped  round  to  the  correct  position, 
contact  is  made  and  the  bell  rings.  All  the  ratchet  wheels  then 
fall  back  to  their  normal  positions,  ready  for  a  fresh  call,  the  whole 
of  these  movements  being  made  very  rapidly,  and  with  great 
certainty. 

The  problem  of  efficient  speech  transmission  over  the  lines  has 
been  solved  by  devising  special  telephone  circuits,  so  that  as 
many  as  40  telephones  can  be  looped  across  one  pair  of  wires,  and 
anyone  speaking  at  one  station  can  be  perfectly  heard  at  all  the 
others.  This  special  telephone  circuit  has  made  it  possible  to  provide 
a  general  call  scheme  for  giving  simultaneous  daily  instructions  to 
all  the  way  stations.  This  general  call  scheme  is  arranged  as 
follows  : — In  addition  to  the  contacts  on  the  selectors  already  des- 
cribed, a  second  contact  is  fitted  on  each  set  at  the  same  position  on 
all  selectors,  as,  for  example,  on  the  40th  tooth.  At  the  controller's 
office  an  extra  key  is  fitted,  this  key  sending  out  the  required 
number  of  impulses,  in  this  case  40.  On  operating  this  key,  all  the 
selectors  pass  through  40  teeth,  and  all  the  contacts  for  the  general 
call  are  made  so  that  the  bell  in  each  station  rings. 

For  speaking  to  the  controller  it  is  only  necessary  for  the  man  in 
one  of  the  way  stations  to  remove  the  receiver  from  the  hook  and 
to  listen,  to  find  whether  the  line  is  already  used.  If  not,  he  can 
speak  directly  to  the  controller,  as  the  caller  always  has  his 
telephone  connected  across  the  line.  If  the  controller  is  not  always 
listening  on  the  line,  a  magneto  bell  can  be  fitted  in  the  controller's 
office,  the  way  stations  being  supplied  with  hand  magneto-generators. 
Another  interesting  addition  which  is  often  made  to  this  system 
is  the  fitting  of  a  time-sending  scheme,  each  selector  being  fitted 
with  an  additional  contact,  which  is  made  when  the  ratchet  wheel 
has  rotated  a  complete  revolution.  The  controller  uses  this  for 
sending  out  signals  for  the  regulation  of  clocks,  &c.,  and  by  simple 
modifications  of  the  circuit,  this  type  of  selector  system  can  be 
made  to  serve  other  useful  purposes  in  connection  with  railway 
working. 

In  conjunction  with  the  apparatus  described  above,  the  Rhymney 
Railway  Co.  have  installed  immediately  in  front  of  the  controller 
a  table,  on  which  is  fixed  a  diagram  board  of  the  whole  railway, 
showing  the  up  and  down  lines  respectively.  On  this  board  the 
movements  of  all  engines  and  trains  are  recorded  by  the  controller 
from  time  to  time  as  advice  reaches  him,  by  the  sliding  of  brass 
disks  bearing  the  number  of  the  particular  train,  from  position  to 
position.  Provision  is  made  in  the  diagram  board  at  the  more  im- 
portant junctions,  stations  and  sidings  for  sliding  the  disks  from 
the  grooves  representing  the  running  roads  into  side  tracks  when 
the  engines  are  detained,  shunting,  and  so  on.  In  order  to  carry 
this  scheme  out,  the  controller  has  to  be  supplied  with  information 
as  each  engine  picks  up  or  puts  ofiE  traffic  at  the  various  junctions, 
and  he  can  at  any  moment  see  the  exact  position  of  all  the  trains 
working  throughout  the  railway.  In  this  way  he  is  able  to  direct 
engines  to  any  particular  point  where  traffic  is  awaiting  clearance, 
or  prevent  them  from  making  unnecessary  journeys  to  points  where 
traffic  which  was  expected  is  not  in  readiness  for  being  moved 
forward. 

The  advantages  of  this  interesting  method  of  train  dispatching 
are  so  obvious,  that  it  is  surprising  that  American  practice  has 
not  been  more  speedily  followed,  and  there  is  no  doubt  that  now 
that  the  lead  has  been  given,  the  matter  Will  receive  very  careful 
consideration  by  other  traffic  managers.  We  are  indebted  to  the 
courtesy  of  the  general  manager  of  the  Rhymney  Railway  and 
to  Messrs.  J.  B.  Saunders  &  Co.,  Ltd.,  for  the  information  given  in 
this  article. 


1 


CITY    NOTES. 


Metalite,  Ltd. 

An  adjourned  ordinary  general  meeting  of  the  shareholders  of  the 
above  ccnpany  was  called  for  Friday  last,  at  22,  Christopher  Street, 
Finsbury,  at  1 1  o'clock,  but  shareholders  who  presented  themselves 
shortly  before  the  appointed  time  were  told  that  the  meeting  would 
be  held  at  the  registered  offices  of  the  company,  9  and  10,  Pancras 
Lane,  Queen  Street,  Cheapside,  as  permission  to  meet  in  Christopher 
Street  had  been  denied  the  directors  at  the  last  moment.  It  was 
11.30  before  the  proceedings  actually  commenced,  when  there 
were  present,  in  addition  to  Mr.  W.  Stewart,  who  presided, 
the  directors,  Mr.  Harrison  and  Mr.  Moore,  and  the  representative 
of  the  Electrical  Review. 

The  Secretary  explained  that  the  reason  the  meeting  was  being 
held  at  Pancras  Lane  was  that  the  company's  premises  at 
Christopher  Street  were  held  under  a  sub-tenancy,  and  the  board 
had  been  unable  to  get  possession  to  hold  the  meeting.  It  was, 
therefore,  deemed  advisable  to  hold  the  meeting  at  the  registered 
offices,  and  to  postpone  it  until  half  an  hour  after  the  proper  time, 
in  order  to  give  shareholders  an  opportunity  of  getting  from  one 
place  to  the  other. 

Mb.  Harbison  asked  whether  the  adjournment  had  been 
arranged  without  giving  notice  to  the  shareholders. 

The  Secretary  replied  in  the  affirmative,  and  said  it  was  not 
until  the  previous  day  that  he  learned  they  would  not  be  able  to 
get  possession  of  Christopher  Street.    Of  oouree  the  inconvenience 
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which  shareholders  had  been  put  to  was  much  to  be  regretted,  but 
he  believed  that  every  shareholder  who  had  preeented  himself  at 
Christopher  Street  was  present. 

Mu.  IlAKKisoN  said  it  was  not  ho,  as  two  shareholders  who  he 
saw  no  to  Chistopher  Street,  were  not  then  present.  He  and  Mr. 
Moore  had  signed  the  attendance  book  under  protest,  as  they 
did  not  consider  the  meeting  legal.  He  also  complained  that  the 
directors  had  not  fulfilled  the  promise  they  made  at  the  last  meeting 
to  send  round  to  the  shareholders,  within  1 1  days,  particulars  of 
the  scheme  of  reconstruction  they  were  arranging. 

The  Chairman  said  he  would  deal  with  that  matter  in  his 
speech.  Continuing,  he  said  the  meeting  was  simply  a  third 
formal  adjournment  of  the  annual  general  meeting  of  the  com- 
pany, nominally  to  enable  the  directors  to  present  the  balance- 
sheets  and  accounts  of  the  company,  but  the  position,  as  they  had 
already  been  informed  at  previous  meetings,  was  that  the  Receiver 
was  still  in  possession,  for  the  first  mortgagees  and  the  directors 
had  no  funds  wherewith  to  defray  the  cost  of  preparing  such 
balance-sheets  and  accounts  and  having  the  same  audited.  At  the 
last  adjourned  meeting  the  outlines  of  the  scheme  of  reconstruc- 
tion were  given  to  those  present,  with  the  intimation  that  the 
directors  hoped  to  be  in  a  position  to  put  it  before  the  general 
body  of  creditors  within  a  short  time  of  that  date,  and  it  was  also 
stated  that  they  were  in  active  negotiation  with  a  group  of  finan- 
ciers to  provide  a  considerable  sum  of  money,  and  thus  obviate 
having  to  call  on  the  shareholders  for  so  large  an  amount  as  would 
be  required.  However,  these  negotiations  had  now  fallen  through, 
and  the  directors  had  instructed  the  solicitors  acting  for  the 
various  parties  to  complete  a  scheme  so  that  the  same  could  be  put 
forward  at  the  earliest  possible  date,  therefore  giving  the  share- 
holdersan  opportunity  to  save  their  property.  The  directors  had  been 
able  to  arrange  that  holders  of  the  seriesof  debentures,  of  which  some 
£18,100  had  been  issued,  should  accept  shares  in  the  new  company. 
This  was  a  very  considerable  step  towards  preparing  financial 
arrangements  for  the  future.  It  was  hoped  to  have  sent  prints  of 
the  scheme  to  all  shareholders  immediately  after  that  meeting, 
but  they  had  that  morning  received  a  letter  dated  the  previous 
day  from  two  firais  of  solicitors,  one  acting  for  the  company  and 
the  other  for  the  vendors,  wherein  they  stated  that  it  would  be 
impossible  to  settle  the  matter,  as  counsel  who  was  advising  could 
not  be  back  at  his  chambers  until  the  middle  of  September.  He 
must,  therefore,  ask  them  to  have  a  little  more  patience  under 
these  difficult  circumstances,  and  would  move :  "  That  this 
meeting  do  stand  adjourned  until  Thursday,  October  150th,  rji:5,  at 
this  office  at  11  forenoon." 

Mk.  Lee  formally  seconded  the  resolution. 

Mb.  Harbison  said  he  wished  to  propose  as  an  amendment 
that  the  meeting  be  further  adjourned,  and  to  register  his  protest 
that  anything  done  there  would  be  ultra  ri>r,i. 

Mb.  Moore,  in  seconding  the  amendment,  said  it  was  high  time 
that  the  directors  took  the  shareholders  into  their  confidence. 
These  continued  adjournments  were  simply  dallying  with  them, 
and  he  felt  confident  that  when  October  30th  came,  they  would  be 
in  exactly  the  same  position.  It  was  absurd  to  call  that  sparsely- 
attended  gathering  a  meeting  of  shareholders.  He  thought  it  was 
■  quite  time  that  the  shareholders  were  circularised  and  called 
together  properly. 

Mr.  Bentley  said  that  as  soon  as  the  scheme  was  settled  a  print 
of  it  would  be  sent  to  all  the  shareholders.  The  adjournment  was 
only  a  formal  thing,  and  the  complete  scheme  would  be  in  the 
shareholders'  hands  before  the  end  of  next  month. 

The  Secbetary  said  he  saw  that  the  representative  of  the 
Electbical  Review  was  present  taking  notes.  He  had  a  private 
letter  from  the  solictors  acting  in  regard  to  the  scheme,  which  he 
would  read  to  the  meeting  if  the  representative  would  agree  not  to 
publish  it.  Our  representative  said  he  was  unable  to  give  this 
pledge,  and  accordingly  the  letter  was  not  read. 

Mb.  Habbison  said  the  trouble  was  that  the  shareholders  were 
unable  to  give  the  directors  any  assistance,  as  they  were  absolutely 
in  the  dark.  They  knew  nothing  of  what  had  been  done.  He  was 
a  shareholder  for  about  5,000  shares,  which  was  a  very  considerable 
holding,  and  he  thought  they  were  fairly  entitled  to  know  what 
the  directors  were  doing. 

Mr.  Moore  said  that  directly  and  indirectly  he  represented 
about  150,000  shares,  and  he  could  assure  the  directors  that  the 
shareholders  were  getting  heartily  sick  of  the  whole  thing. 

Mr.  Lee  asked  whether  it  would  not  be  possible  to  shorten  the 
time  of  the  adjournment.  He  had  been  the  means  of  inducing 
many  people  to  put  a  considerable  amount  of  money  into  the  com- 
pany, and  he  felt  very  strongly  about  the  matter.  If  he  thought 
it  was  going  to  be  any  advantage,  he  would  support  the  amend- 
ment, although  he  had  seconded  the  resolution,  but  he  could  net 
really  see  that  they  would  be  doing  any  good  by  passing  the 
amendment. 

Mb.  Habbison  said  he  would  withdraw  his  amendment,  subject 
to  having  a  promise  from  the  directors  that  the  terms  of  the  pro- 
posed reconstruction  should  be  sent  round  to  the  shareholders  at 
least  seven  days  before  the  adjourned  meeting  at  which  it  was  to 
be  considered. 

The  Secretaby  said  that  under  the  articles  the  directors  would 
be  bound  to  give  at  least  eight  days'  notice  of  the  meeting,  because 
it  would  be  in  the  nature  of  a  special  resolution,  and  subsequently 
if  the  resolution  was  passed  at  the  first  meeting  it  would  have  to 
be  confirmed  at  another  extraordinary  meeting  which  could  not 
be  held  until  a  period  of  at  least  14  days  had  elapsed  from  the  first 
meeting,  or  later  than  28  days. 

Mb,  Moobe  stated  that  as  far  as  he  was  concerned  he  did  not 
believe  the  company  would  get  any  "forrader  "  until  a  committee 
of  shareholders  had  been  appointed  to  investigate  the  whole 
position. 


Mb.  Bentlev  «aid  he  waa  sure  that  the  directon  woxild  be  only 
too  delighted  if  the  shaniholders  would  co-operate  with  them  in 
putting  the  company  on  its  feet. 

Mr.  IlAKFtiKo.s  said  that  he  would  remind  them  they  had  not  yet 
had  a  balance-sheet,  which  he  thought  they  were  justly  entitled  to 
a«k  for. 

The  SKChi;TAi:v  said  that  that  would  cost  about  £400,  and  it 
present  there  was  no  money  to  pay  for  it. 

I^ventually  it  was  agreed  to  a^ljoum  the  meeting  until  Monday, 
October  13th,  due  notice  of  the  time  and  place  to  be  given  to  all  the 
shareholders. 


Companies  Strnck  Oil  the  Register.— The  following 

have  been  struck  off  the  Register,  and  are  accordingly  dissolved  : — 

Dynelectron  Syndicate. 

Electrical  and  Mechanical  Exhibition. 

Electric  Coin  Freed  Meter  Dimming  Syndicate. 

Electric  Tramways  Trust. 

Hirst  Magaeto  Co. 

Illuminating  Kngineeriog  Co. 

Morris-Hawkins. 

Motor  Miring  Syndicate. 

Bchreiber  Electric  Battery  Co. 

Vulcan  Dynamo  and  Motor  Co. 

Bnenos    Ayres  Tramways    Co. — As  a  result  of  the 

decision  of  the  Anglo-Argentine  Tramways  Co.  to  issue  new 
ordinary  shares  to  the  amount  £7.^0,000  to  £800,000,  the  proceeds 
of  which  are  to  be  utilised  for  carrying  out  the  new  works  already 
in  hand,  the  Belgian  Company  of  Tramways  of  Buenos  Ayref, 
holding  at  present  the  whole  of  the  ordinary  share  capital  of  the 
Anglo- Argentine,  has  resolved  to  issue  60,0o0  f-u/u  de  cai^^-'  of 
500  fr.  each,  bearing  interest  at  the  rate  of  6  per  cent.,  for  redemp- 
tion in  5  years,  two-thirds  of  the  amount  to  be  issued  immediately. 

Ascot  District  Gas  and  Electricity  Co..  Ltd. — The 

directors  have  declared  an  interim  dividend  at  the  rate  of  •'.  per 
cent,  per  annum  ((is.  per  share),  less  income-tax  on  the  ordinary 
shares  for  the  half-year  to  .June  3nth. 

Davis  k  Timmins,    Ltd, — The  directors    recommend 

the  payment  of  the  interest  on  the  'i  per  cent,  preference  shares 
and  an  interim  dividend  on  the  ordinary  shares  at  the  rate  of  6  per 
cent,  per  annumn  for  the  half-year  ended  June  30th,  1913. 

Bishop's  Stortford,  Harlow  and  Eppin":  Gas    and 

Electricity  Co.,  Ltd.— The  report  states  that,  including  £l,llu 
brought  forward,  the  accounts  for  the  half-year  to  June  30th, 
show  an  available  sum  of  £3,7n4.  The  directors  declare  dividends 
at  the  full  statutory  rates  of  £5  14s.  per  cent,  per  annum  and  5  J 
per  cent,  per  annum  on  the  "  A "  and  "  B  "  ordinary  stocks 
respectively,  carrying  forward  £615. 

Halifax     and    Bermudas   Cable     Co..    Ltd. — The 

directors  have  declared  a  dividend  on  the  ordinary  shares  of  63.  a 
share,  being  1;  per  cent,  for  the  year. 

Direct  West  India  Cable  Co.,   Ltd.— The  directors 

have  declared  a  dividend  on  the  ordinary  shares  of  Is.  6d.  a  share, 
making  6  per  cent,  for  the  year. 

Stewarts  &  Lloyds,  Ltd. — The  directors  have  declared 
interim  dividends  for  the  half-year  ended  June  3oth,  1913,  at  the 
rate  of  (j  per  cent,  per  annum  on  the  preference  shares,  and  at  the 
rate  of  10  per  cent,  per  annum  on  the  preferred  ordinary  shares,  to 
be  paid  on  September  2()th, 

Brazilian  Traction,  Light    and   Power  Co.  —  The 

directors  have  declared  a  dividend  of  1  \  per  cent,  for  the  thre*» 
months  ending  September  30th,  1913,  on  the  6  per  cent,  cumulative 
preference  shares,  payable  in  Toronto  on  October  Ist,  1913, 

South    Metropolitan    Electric    Light    and   Power 

Co.,  Ltd. — The  warrants  for  interim  dividends,  due  the  31st  inst., 
on  the  company's  7  per  cent,  cumulative  fi'st  preference  shares 
and  6  per  cent,  cumulative  second  preference  shares,  for  the  half- 
year  ended  June  30th,  1913,  have  been  posted. 

Aberdeen  Suburban  Tramways  Co.— ^Ir,  G.  J.  Walker, 

the  chairman,  at  the  half-yearly  meeting  moved  the  adoption  of 
the  report  which  recommended  a  dividend  of  2\  per  cent.  He  said 
the  directors  had  had  under  their  serious  consideration  the  (juestion 
of  extending  the  company's  operations  by  the  working  of  raillesa 
cars  or  other  mechanically-propelled  vehicles,  and  they  were 
satisfied  that  the  working  of  such  vehicles  would  not  only  be 
profitable  in  itself,  but  would  be  profitable  as  a  means  of  attracting 
fresh  traffic  to  the  company's  undertaking.  Mr.  F.  T.  Garden 
moved — "That  the  shareholders  authorise  and  empower  the 
directors  to  work  trackless  cars  or  other  mechanically-propelled 
vehicles  in  connection  with  the  company's  undertaking."  This  was 
tigreed  to. 


Committee      has 
a  special  settling  day, 


Stock     Exchange     \otice.— The 

appointed  Thursday,  September  18th,  as  _ 
and  also  Ordered  the  following  securities  to  be  quoted  in  the 
Official  List : — American  Telephone  and  Telegraph  Co.— §34,101,600 
convertible  4i  per  cent.  Gold  Bonds,  Noe.  M  1  to  16,140 
and  26,501  to  43,080  of  $1,000,  Dl  to  1,555,  1,601  to  l,t>24  and 
1,701  to  2,555  of  $500,  and  1  A  to  698  C  and  951  A  to  1,418  C  of 
ftlOO  each. 
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German   Electrical  Companies. 

The  Cofithienfale  Gex.  fiir  Angewandte  EWktrizitcit  (^Applied  Eloc- 
trulttj  Ct>^  reports  pross  profits  of  £49,000  for  1!)12-13,  as  com- 
pared with  £;>8,000  in  1911-12,  when  a  dividend  at  the  rate  of 
6  per  cent,  was  declared  on  share  capital  of  £120,000.  In  addition 
to  factories  at  Landeck  in  the  Tyrol  and  at  Poissy,  France,  the 
company  maintains  works  at  Erith,  Kent.  The  headquarters  have 
been  removed  from  Glarus  to  Basle. 

The  Korting  Eichtrhltiitaicerhe  AM.,  of  Berlin,  whose  activity 
is  limited  to  the  ownership  and  working  of  several  supply  works, 
which  now  represent  a  total  connection  of  12,189  kw.,  realised 
gross  receipts  of  £05,000  in  1912-13,  as  compared  with  £69,000 
in  the  previous  year.  After  meeting  general  expenses  and  placing 
£18,000  to  depreciation  as  against  £20,0.00  in  1911-12,  the  accounts 
show  a  net  surplus  of  £15,500,  as  in  the  preceding  year.  The 
dividend  is  at  the  rate  of  8  per  cent.,  being  the  same  as  in  1911-12. 

The  ImrUi  Zdhlenmrlic  A.G.,  of  Munich,  which  company  is 
closely  associated  with  Brown,  Boveri  &  Co.,  of  Baden,  earned 
gross  profits  of  £101,000  in  1912-13,  as  contrasted  with  £88,000  in 
the  preceding  year.  After  meeting  general  expenses  and  other 
charges,  and  setting  aside  £0,800  for  depreciation  in  1912-13,  as 
against  a  similar  sum  in  1911-12,  the  net  profits  are  returned  at 
£19,000,  as  compared  with  £15,000.  The  directors  recommend  a 
dividend  of  10  per  cent,  on  the  share  capital  of  £110,000,  being  the 
same  rate  as  in  the  previous  year.  The  report  mentions  the  forma- 
tion in  London  of  the  firm  of  Isaria,  Ltd.,  in  April,  1912,  whose 
share  capital  is  held  entirely  by  the  parent  company,  and  it  also 
states  that  the  orders  brought  over  into  the  new  year  show  a  con- 
siderable increase  over  the  corresponding  period  in  1912. 

The  report  of  Brown,  Boveri  4"  Co.,  of  Mannheim,  for  1912-13 
states  that  the  turnover  was  25  per  cent,  greater  than  in  the 
previous  year.  The  production,  particularly  in  the  steam  turbine 
and  electrical  departments,  was  increased  and  the  prime  costs 
reduced,  and  it  was  possible  to  comply  with  the  frequent  require- 
ments for  early  delivery.  In  steam  turbines  the  company  was  well 
employed  on  large  units,  and  the  largest  order  received  was  for  a 
machine  of  40,000  H.p.  for  the  Mark  communal  electricity  works — 
a  size  which  had  hitherto  not  been  used  on  the  Continent.  After 
referring  to  the  work  carried  out  by  the  ship  turbine  department, 
the  report  recalls  the  protracted  action  which  was  decided  in  favour 
of  the  Brown-Boveri  group  last  October,  and  according  to  which 
electrical  firms  who  construct  turbo-generators  have  to  obtain  a 
licence  from  this  group.  The  company  received  an  order  for  the 
generators  for  the  hydro-electric  works  building  for  the 
Prussian  Government  in  connection  with  the  Mohnetal  dam  and 
the  Edertal  dam  ;  and  the  system  of  winding  engine  plant  for  mines 
found  extended  use.  A  considerable  expansion  took  place  in  the 
railway  department,  and  the  orders  included  15  main  line  locomotives 
for  the  Laubach-Konigszelt  section  of  the  Prussian  State  railways. 
A  locomotive  shop  for  the  erection  of  locomotives  wiU  be  brought 
into  full  operation  in  the  autumn  of  1913,  and  the  transformer 
department  is  also  being  enlarged.  The  accounts  show  gross 
profits  of  £202,000  for  1912-13  as  against  £166,000  in  the 
preceding  year.  After  meeting  general  expenses  and  other  charges 
and  placing  £38,000  to  depreciation  as  compared  with  £27,000  in 
1911-12,  the  net  profits  and  balance  forward  are  returned  at 
£36,000  as  contrasted  with  £21,000.  It  is  proposed  to  pay  a 
dividend  of  8  per  cent.,  this  comparing  with  5  per  cent,  and  4  per 
cent,  in  the  two  preceding  years  respectively. 


STOCKS  AND  SHARES. 


ELECTRIC  TRAMWAY  AND  RAILWAY 
TRAFFIC  RETURNS. 


Month 

Receipts  for 

d  9. 

Route 

Locality. 

ended 

the 

Total  to  date. 

miles 

(4  wks.) 

month. 

O   03 

open. 

£ 

.£* 

£ 

£* 

6 

Bath 

Aug.  30 

5,600 

+  1,141 

35 

33,962 

+  2,477 

Blackpool-Fleetw'd 

„    80 

10,246 

+  1,^77 

8 

17,706 

+  2,650 

"e 

Bristol 

„    29 

38,291 

+  4,611 

85 

277,649 

+  38,837 

30-5 

IBrit.Elec.Trac.Co. 

„    22 

119,360 

+  14,212 

84 

843,505 

+  62,687 

Chatham  and  Dist. 

„    28 

4,486 

+    442 

84 

81,527 

+  1,6  0 

14-98 

Cork 

„    28 

2,428 

+    198 

34 

17,136 

+      210 

9-89 

Dublin 

„    29 

25,887 

+    929 

-85 

207,887 

+  6,427 

54-25 

Hastings 

Sept.    1 

7,732 

+  l,'-.78 

+  2,667 

19-3 

Lancashire  United 

Aug.  27 

6,845 

+    940 

34 

51,792 

+  5,428 

39 

lilandudno-Col.  Bay 

„    29 

8,743 

+    219 

33 

13,550 

+  1,195 

6-5 

London  United 

„    29 

80,631 

+  3,418 

35 

220,011 

+  1,466 

Tyneside 

..    27 

2,086 

+    391 

9 

4,823 

t-      431 

11 

Ang'io-Argentine    . . 

,.    26 

213,749 

+  19,857 

1,884,512 

+  165,451 

Auckland 

„      1 

18,960 

+    6C7 

"i\ 

22,067 

f      209 

25-5 

1-3 

Bombay  (B.E.T.)  . . 

,.      1 

12,036 

+    948 

31 

96,134 

+  4,218 

Brisbane 

July 

26,205 

<  3,145 

177,208 

+  46,494 

Brit.  Columbia  Rly. 

.  , 

Calcutta 

Aug.  30 

17,274 

+  l',i75 

Cape  Electric  T.  Ld. 

,   . 

,  , 

, , 

Kalgoorlie,  W.A.  . . 

July  SI 

2,798 

20,022 

20-5 

Lisbon 

,  , 

+  Madras 

Aug.  31 

3,675 

+  'i73 

35 

28,'f80 

+  2,'HO 

15-25 

i 

Montevideo 

„    81 

28,829 

+  9,580 

44 

316,431 

+  26,824 

Oen.  London  Rly. 

„    80 

14,629 

-2,588 

85 

170,123 

♦  10,810 

0-78 

-4 

City  &  S.  Lon.  Rly. 

„    30 

9,044 

-1,327 

85 

97.963 

-  9,487 

7-26 

Dublin-Lucan  Kly. 

„    29 

80!) 

f    104 

8? 

1.653 

+      205 

7 

L'pool  Overh'd  Kly. 

„    31 

7,634 

+    677 

.95  ■ 

60,134 

+  4,784 

6-6 

London  Elcc.  Ry.  Co. 

..    30 

44,03fi 

-1,715 

S5 

477,875 

+  3,795 

21-25 

Mersey  Railway    . . 

„    80 

8,492 

+    284 

85 

77,793 

+  4,984 

4-5 

Metropolitan  Rly. 

„    31 

62,489 

-    876 

85 

683,84  J 

+  2,603 

25-75 

Met.  District  Rly. 

„    80 

46,210 

+  1,419 

35 

463,397 

+  17,926 

25 

Tuesday  Evening, 

Investment  business  is  the  only  kind  of  trade  which  is  doing  in 
the  Stock  Exchange.  Speculation  breaks  out  sporadically.  One 
day  there  is  animation  in  Americans  ;  on  the  next,  it  is  rubber 
shares  which  are  afifected.  But  there  is  little  continuity  of  move- 
ment ;  and  although  August  produced  more  business  than  it  does  as 
a  rule,  nobody  connected  with  stocks  and  shares  is  sorry  to  see  the 
new  month,  with  its  promise  of  better  trade  which  the  autumn  is 
supposed  to  usher  in.  Prices,  on  the  whole,  remain  firm,,  the 
strength  of  Consols  being  a  useful  factor.  On  the  other  hand,  the 
Dublin  riots  aroused  a  certain  amount  of  anxiety  lest  the  Irish 
fever  might  spread  to  English  workmen,  occasional  flickers  of 
unrest  in  English  circles  serving  as  reminders  that  this  kind  of 
agitation  is  likely  to  remain  with  us  as  long  as  the  poor. 

The  list  of  English  Electricity  Supply  shares  is  colourless,  the 
only  actual  changes  being  J  rise  in  County  of  London  Preference 
shares  to  12^,  and  of  1  in  London  Electricity  4  per  cent.  Debenture 
stock,  which  took  the  price  to  90^.  Two  or  three  ex  dividend 
markings  have  produced  practically  no  net  change. 

The  market  in  Foreign  issues  is  almost  equally  tame,  although 
here  there  is  generally  a  little  Mexican  news — either  j^dverseor 
favourable — to  freshen  things  up.  This  week  prices  are  better, 
Mexican  Light  and  Power  Common  and  Preference  both  rising 
2  points.  The  feature  amongst  Latin-Canadians  is  the  strength  of 
Shawinigan  Water  Capital  shares,  which  have  risen  Si  to  142  ; 
'  there  are  further  rumours  in  the  air  with  regard  to  a  possible 
agreement  between  this  Company  and  some  other.  Toronto 
Debenture  stock  came  into  demand,  the  price  advancing  2  points  ; 
and  for  some  of  the  other  companies'  bonds  there  is  a  steady 
investment  inquiry. 

Mexico  Trams  Common  shares  gained  H,  which  lifted  the  price 
to  100.  Brazil  Tractions  hardened  a  little,  and  the  Anglo-Argentine 
Tramways  group  is  better  in  places.  United  Electric  i'ramways  of 
Monte  Video  shares  improved  to  45,  the  high  yield  attracting 
buyers.  British  Columbia  Electric  Railways  stocks  came  to  market, 
and  the  quotations  show  a  few  small  falls. 

In  the  Home  Railway  department,  prices  have  been  moving  in 
zigzag  fashion.  Business  is  erratic,  and  a  good  deal  of  it  emanates 
from  the  professional  brigade.  With  labour  troubles  in  the  offing, 
prices  cannot  get  under  way  to  any  satisfactory  extent  ;  and 
whenever  the  wind  seems  set  in  a  favourable  direction,  some  gust 
blows  from  an  unexpected  quarter  and  twists  prices  down  again. 
Districts  are  f  lower  at  34f,  Metropolitans  i  down  at  48,  while  the 
Surplus  Lands  stock  at  60  is  1  easier.  The  Central  London 
"  assented  "  trio  is  ex  dividend.  Great  Northern  and  City  Preferred 
shares  remain  at  2j,  unaffected  by  the  announcement  that,  although 
the  company  will  not  be  taken  over  by  the  Metropolitan  until  later 
on,  for  all  practical  purposes  the  fusion  has  already  taken  effect, 
and  improvements  are  to  be  made  at  once  in  the  working  of  the 
line.  The  talk  is  revived  of  extending  the  system  to  Lothbury, 
but  the  scheme  is  evidently  in  the  air  at  present. 

The  recent  sellers  of  London  and  Suburban  Debenture  stock 
finished  their  orders,  and  upon  the  pressure  being  withdrawn,  the 
price  was  put  up  6i  to  76^,  business  being  marked  on  Monday  at 
77.  The  substantial  rises  in  British  Electric  Traction  stocks  have 
made  further  progress,  the  improvements  ranging  from  2  to  1 ,  on 
top  of  the  erains  noticed  last  week.  South  Metropolitan  Debenture 
at  70  is  4^  up.  The  Underground  Railways  group  is  firm  ;  both 
the  Income  Debenture  stock  and  the  Income  bonds  are  now  quoted 
ex  their  interest. 

At  the  Marconi  meeting  the  chairman's  speech  was  received  with 
somewhat  mixed  feelings,  in  consequence  of  the  absence  of  much 
detail  which  would  enable  peoplo  to  form  an  idea  of  the  dividend- 
earning  capacity  of  the  concern.  The  shares  accordingly  weakened 
a  trifle,  but  firmed  up  later,  and  the  net  movement  leaves  rises  of 
s  in  the  Ordinary  and  Preference  shares.  American  Marconis, 
after  being  1^^^,  reacted  to  l^V ;  while  Canadians  eased  off  to 
lis.  9d.  after  having  been  about  6d.  higher.  Speculative  interest 
in  the  Marconi  market  will  probably  drop  for  a  bit,  there  being 
nothing  exciting  to  "  go  for,"  so  far  as  can  be  seen,  in  the  immediate 
future.  But  the  shares  have  furnished  sufficient  surprises  in  the 
past  to  make  the  observer  extremely  reticent  about  venturing  upon 
excursions  into  the  land  of  Marconi  prophecy. 

The  Telegraph  market,  as  a  whole,  is  quietly  steady,  and  the 
announcement  of  further  reductions  in  rates  by  some  of  the 
leading  cable  companies  has  had  no  appreciable  effect  upon  quota- 
tions, although  the  step  is  hailed  with  satisfaction  by  those  who 
have  noticed  how  previous  experience  in  the  same  direction  has 
turned  almost  invariably  to  the  advantage  of  the  companies  con- 
cerned. Mackay  Common  at  8()i  is  Si  higher,  in  response  to  New 
York  buying.     Cuba  Telegraph  Preference  have  weakened. 

The  feature  in  the  manufacturing  group  is  the  strength  of 
British  Aluminium  shares  and  British  Westinghouse  Preference. 
In  the  last-named  there  is  now  a  market  almost  active,  as  com- 
pared with  the  utter  stagnation  into  which  the  shares  had  fallen 
for  many  months  previously.  British  Aluminium  Preference 
are  ^  higher,  and  the  company's  two  Debenture  issues  have  both 
hardened.  Brush  4i  per  cent.  Debenture  stock,  quoted  e.r  dividend, 
stands  now  about  38.  The  Rubber  Share  market  pursued  an  erratic 
path,  early  strength  in  the  shares  being  sapped  by  rumours  that  a 
large  quantity  of  raw  rubber  will  be  offered  for  sale  at  the  Mincing 
Lane  auctions  next  week.  There  is  not  much  public  business  doing 
in  the  shares, 
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SHARE     LIST     OF     ELEOTRIOAL     00MFAMIE8 


ENGLISH    ELECTEICITY    SUPPLY    A.\D   POWER    COJO-AiOES. 


KAMB. 


Boarnemonth  ft  Poole,  Ord,    . . 

Do.    4i%Pre( 

Do.    Beoond  6  %  Pref . 

Do.    4i%  Deb.  Btook.. 
Brompton  &  EenBln^on,  Ord... 

Do.    7%  Oum.  Pref 

Central  Eleotrlo  Bopply,  4  %) 

Gfaar.  Deb.  / 

Ohsrlng  OroBS,  West  End  A  Olty 

Do.    4i%  Oum.  Pref 

Do.     '^Oi»y     Undertaking") 
4i  %  Onm.  Pre{. ) 

Do.         Do.  4%  Deb 

Chelsea,  Ord 

Do.    4^%  Deb 

City  of  tiondon,  Ord 

Do.    8%  Cum.  Pref 

Do.    B%Deb 

Do.    4i  %  Beoond  Deb, 
County  of  London,  Ord 

Do.    8%  Pref 

Do,    4}  %  Deb 

Do.    4j  %  Beoond  Dab, 
Bdmondson'B,  Ord.         .. 

Do.    6  %  Oum.  Pref.    . . 

Do.    6%  Non-Gum.  Pref.      . 

Do.    4i  %  Firit  Mort,  Deb,  . 
Folkestone 

Do,    6%  Com,  Pref,   .. 

Do.    a  %  First  Deb,  .. 
Hove ..       . 


Stcek 

or 
Share. 


* 

10 

10 

10 

Stock 

6 

6 

100 

6 
6 


100 
6 

Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
£3 
6 
6 
100 
6 
S 
100 
B 


DlTldends 
for 


1011 

8* 

10 
I 


6 
«1 

4 

4 

6 

*i 

8 
6 
B 

a 

6 
6 

I 

Nil 

■? 

6 

*i 

9 


1913 
6 

*i 
10 
I 


Bl 

4 

4 

4+ 

<i 
9 
6 
6 

44 

6 

6 


B 


Oloilng 
Qnotatlons 
Sept.  2nd. 


Pi-  101 
B4—    9| 
9ft-  103 
96  —  98 

fc^ 

94  —  97 

Bi—    4 
90  —  92 

94  —  97 
14|-  15?  xd 
11^-  122  xd 
114  —118 
99  —101 
11  -  Hi 

lift—  I2i 

102i  -1044 
98  —101 

8-     i 

4-41 

ig-  2 

80  —  83 

4A—    6 

4^    6 
88  —  BO 

n~  8i 


Blae '  Present 
-f-  or     Yield 
Fall       p.o. 


£  I.  d. 

B  17  1 
4  14  9 
B  15  8 
4  11  10 

6  14  8 
4    1    a 

4    3    6 

6  2  7 
4  17    3 

6  13    6 


4    7  0 

4  17  7 

4  13  9 

6  14  8 

4  14  1 

4    4  9 

4    9  1 

B    4  4 

1  17  0 

4    6  2 

4  9  1 
NU 

8    8  7 

5  's  5 

6  0  0 
6    0  0 

5  0  0 

6  9  1 


NAMB, 


Kensington  ft  Enlghttbrldge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  44  %  Deb.  . 
LK}ndon  Eleotrlo,  Ord.    ..        . 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.    . 
Metropolitan 

Do.    41  %  Cam,  Pref. . . 

Do.    41  %  First  Mort.  Deb, . 

Do.    B)  %  Mort.  Deb. . . 

North  Metropolitan  Power  Sap- ) 

ply,  6  %  Mortgages  (Red.)  J 

Nottlng    Hill,   6  %  Non-Cam. ) 

Pref.; 

Oxford  

Bt,  James'  and  Pall  MaU,  Ord. 

Do.    T%Pref 

Do.    8i%Deb 

South  London,  Ord 

Do.    6  %  First  Mort.  Deb,    .. 
Beath  Metropolitan,  1  %  Pref.. . 

Do.    4*  %  First  Deb.  Stock  .. 
Urban,  Ord 

Do.    6%  Cum.  Pref 

Do.    4i%Flr8tMort.  Deb, .. 
Westminster,  Ord, 

Do,    4i%  Cam,  Pref 


Moek 

DiTldenli 

ihara. 

fOf 

• 

IBll. 

t 

19U. 

• 

9 

8t 

Stock 

4 

,    4 

Stock 
B 

3 

'    44 
34 

6 

B 

6 

Stock 

4 

4 

6 

4 

,    4t 

6 

4 

!    4 

Stock 

4 

4 

Stock 

B( 

84 

100 

B 

• 

10 

a 

6 

6 

H 

« 

6 

10 

IW 

B 

T 

1 

100 
4 

84 
6 

n 

100 

B 

6 

1 

T 

1 

100 

m 

4i 

£9 

Nil 

B 

9 

8 

100 

44 

44 

B 

10 

10 

• 

4 

44 

Sept.  Snd. 


89-91 
T4  —  78 

1*-     If 

44—    5ixd 
09  —  93 

06-91 
77  —  fcO 

98-101 
94-104 


•for 
IWI 


TtaM 


Ja. 


+  i 


d. 

0 

11 
s 

• 
s 

0 

4 
0 

1 

6 


«  U  0 

•  14  a 

•  11  6 

6  11  1 

•  0  0 
4    1  10 

7  0  9 

•  1  0 
6    1  9 

-'  4  10  e 


■  a 

S  14 
4    5 


COLONIAL    AND   FOBEieN    ELECTRICITY    SUPPLY   AND   POWER. 


Adelaide,  6  %  Pretf         ..      «. 
Caiontta,  Ord,        ..        ..        .. 

Do.    6  %  Pref 

Cilgary  Power,  Ist  Mort,  BdB, 
Oinadlan  Oen,  Bl,  Com. 

Do.    7%  Pref 

Cordoba  tit..  Power  and T.,  Ord, 

Do.    5%  Deb 

Bleo,  Lt,  and  P,  of  Coohabamba, ) 

9  %  Bonds  / 

Bleo,  Supply  Viotoria,  6  %  1st  1 

Mort.  Deb.  j 

Bleo,  Dot.  Ontario,  B   %   Istl 

Mort.  Bonds  / 

Kalgoorlle  Bleo,  F,  and  L.,  Ord. 

Do,    6%  Pref 

KamlniBtiquia  Power,  6%  G,  Bs, 

Madras,  Ord.         

Melbourne,  6  %  Ist  Mort.  Deb. 
Mexican  EI.  Lt^  6%  let  M.  Eds. 
Mexican  Lt.  ft  Power,  Common 

Do.    1  %  Cum.  Pref 

no.     K  %  iBt  Mnrt.  Oold  BdB, 

Do.    5  %  2nd  Mort.  Bonds    . . 


6 

6 

6 

6 

84 

84 

6 

B 

6 

100 

6 

E 

$100 

T 

T 

$100 

7 

7 

1 

8 

5 

100 

6 

6 

100 

6 

6 

100 

6 

B 

$600 

6 

6 

10/- 

Mil 

1 

6 

6 

$600 

B 

6 

6 

Nil 

,  , 

100 

B 

6 

,  , 

B 

6 

$100 

4 

V 

$100 

1 

T 

R 

R 

100 

5 

5 

41-    6Jxd 
7  —    7J 
4i-    5Jxd 
90i-  924 

113  —117 

119  —134 


f4-  95J 
93  —  92 

87J-  90§ 


90 


92  xd 


_~         16 

102  —104 
li-     1| 

103  —106 

78  —  82 
66  -  70 
97  — 1C2 
90  —  92 

79  —  81 


6  17    1 

,  , 

6  18    4 

,  , 

4  17    6 

,  , 

6    8    1 

,  ^ 

5  19    8 

,  , 

6  12  11 

6    3    1 

•  • 

6    4    9 

.. 

6  10    B 

•  . 

6  10    6 

,  , 

5    8    8 

,, 

Nil 

,  , 

10  IS    4 

+  1 

4  Ifi    2 

*  ' 

4  14    4 

,  , 

6    1  11 

43 

5  14     4 

+  2 

6  17    3 

,   , 

6    8    8 

6    3    6 

Monterey  Rly.  Light  ft  Power, ) 

6  %  Ist  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  \ 

6  %  Ist  Mort.  Bonds  / 

River  Plate,  Ord 

Do.    6  %  Non-Cam.  Pref.      .. 

Do.    6%  Deb.  Stock    .. 

Boy.  Bleo.  Co.,  Montreal,  4)  % ) 

Ist  Mort.  Deb.  / 

Shawinigan  Water,  Capital 

Do.    6%  Con.  lat  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  41  %  Deb. 
Vera  Cras  Lt.,  P.  and  T,,  6 
1st  Mort.  De 
Viotoria  Palls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
l8t  Mort.  8  %  Qold  i 


100 

6 

B 

$100 

8 

9t 

$500 

B 

6a 

Stock 

10 

10 

Do. 

6 

6 

Do. 

B 

B 

100 

44 

44 

$100 

B 

C4 

$600 

B 

6 

Stock 
Do. 

3 

a 

100 

6 

6 

t 

ll|d. 

17|d. 

100 

6 

6 

74  -  77 

•  • 

215  — S25 

.  • 

16  —  25 

•  ■ 

307  -317 

•  • 

103  -107 

•  • 

974-  S04 

•  • 

100  -loa 

•  • 

140  —144 

+  54 

105  -107 

+  4 

994-103) 

994-1014 

->a 

9C4-  93i 

•  • 

ii-   M 

.. 

103  —US  xd 

•  • 

6    9  10 
4    0    0 


4  8  0 

5  9  1 
4  19  6 

4    8  3 

B  16  6 

4  13  6 

4    7  10 

4    8  8 

B    8  1 


5  14    3 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amaaon  Telegraph         .. 

Do.    6%_Deb.Red 

American  Telep.  ft  Teieg.,  Cap. 

Do.     CoUat.  Trust 
Anglo-American  Telegraph      . . 

Do,    8%  Pref 

Do.    Def 

Anglo  •  Portngnese   Tel,,  6  %  1 
Mort.  Deb.  / 

ObUi  Telephone 

Commercial  Cable,  Btlg.  4%  Deb. 
Oaba  Telegraph 

Do,    10%  Pref 

Direct  Spanish  Telegraph,  Ord, 

Do.    10%  Cum.  Pref 

Direct  Cnited  States  Cable 
Direot  W,  India  Cable,  41  %) 
Reg.  Deb,  / 
Bastem  Telegraph,  Ord,  Stock 

Do,    B4%  Pref,  Stock.. 

Do,    4%  Mort.  Deb 

Bastem  Extension  ..        ,. 

Do,    4%  Deb 

Bast  and  S.   Africa  Tel.   4  %) 

Mt.  Db.  Mauritius  Sub./ 

Slobe  Telegraph  and  Trnat      .. 

Do,    6%  Pref 

Sreat  Northern  Telegraph 
Indo-Boropean  Telegraph 
Maokay  Cotnpanles  Common  . . 

Do,    4%  dam,  Pref 

Uaroonl'B  Wireless  Telegraph 

Do,    I.^^Oum,  Fartlo,  Pref. 


10 

4 

44+ 

stock 

B 

6 

$100 

8 

8 

$1000 

4 

4 

Stock 

8 

8 

Do, 

6 

6 

Do, 

80/. 

80/- 

100 

B 

6 

6 

7 

8 

Stock 

4 

4 

10 

6 

6 

10 

10 

10 

6 

4 

4+ 

6 

H) 

10 

10 

6 

4 

100 

44 

44 

Stock 

7 

7+ 

Do. 

84 

84 

Do, 

4 

4 

10 

7 

7 

Btook 

4 

4 

86 

4 

4 

10 

6 

6t 

10 

6 

6 

10 

18 

ao 

96 

18 

13 

$100 

6 

6 

$100 

4 

4 

1 

10 

2) 

1 

It 

17 

6?-    7| 

94  -  96 
132  -185 

90  —  99 

62  —  65 

107i— 1081 

23J-  23| 

102  —104  xd 

7A-  7A 

82  —  84 
8J-    9i 
16t-  16i 

eg-  7j 

98  —100 

127  —130 
75  —  77 

95  —  97 
124-  18 
92  —  91 

99  —101 

11  —  U* 
12J-  125 
30  —  82 
554-  574 

85  —  88 

86  —  70 
4  -     4i 

3^-  S,\  sd 


-4 

-"4 

-'4 


+  4 


6    3  0 

6    2  3 

5  18  6 
4  7  0 
4  12  4 

6  10  10 
6    6  4 

4  16  2 

6    6  10 

4  15  3 
6  9  9 
6  3  1 
6  0  8 
6  18  0 

5  13  :t 

4  10  0 

6  7  8 
4  10  11 

4    3  6 

6    7  8 

4    5  1 


.. 

a  19  8 

6    4    4 

,  , 

4  16    1 

6  13    0 

^ 

6  IS    1 

+  34 

B  13    8 

5  14    4 

:i 

4  17    0 

4  18  11 

Monte  Video  Telephone,  Ord, . . 

Do.    6%  Pref 

New  York  Telep.,  41%  Gien.  Bnds. 
Oriental  Telep.  and  Elec, 

Do.    6  %  Cum.  Pref 

Do.    4  %  Red.  Deb 

Paoiflo  and  European  Tel.,  4  % ) 
Qaar,  Debs,  j 

Reater's       

Submarine  Cables  Trust 
Telephone  Co,  of  Egypt,  44  %  ) 
Deb.  Red. ; 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  Amerl.^a  . . 

Do.     4  %  Debs.,  I  to     ,600) 
guar,  by  Bras.  Sub.  Tel. ) 
West  India  and  Panama  Teieg. 

Do,    8  %  Cum.  Ist  Pref. 

Do.    6  %  Cum.  Snd  Pref, 

Do.    6  %  Debs 

Western  Telegraph,  Ltd, 

Do.    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 
1 

100 
1 
1 

Btook 

Do. 

10 
Cert. 

Btook 

B 
B 

a4 

100 

10 
10 
10 
100 
10 

Btook 
$1000 


6 
B 

44 

8 
6 

4 


10 
6 

44 

8 
6 
4 
4 

0 
8 
6 
^ 

4 

44 


6f 
B 

6 

4 


10 
6 


8t 

e 


'I 

8 
B 

4 
44 


?i- 

V« 

-h 

t- 

4 

•  • 

100  - 

101 

+  i 

m- 

i« 

1*- 

li 

86  - 

88 

-4 

9C  - 

96 

9J- 

Ki 

124  - 

197 

95  - 

97 

64- 

7 

6  — 

.2 

98- 

96 

a|— 

H 

^~ 

1P| 

91  — 

H 

9i  — 

lOl 

12  J— 

18J 

901— 

Mt 

9i  - 

95 

8  9  8 
B  14  3 
4  9  1 
6  8  6 
4  16  0 
4  10  II 

4    1  8 

9  V  6 
4  14  6 

4  19  9 


6  14  4 
4  11  0 
4    8    4 

4    18 

4  6  11 
6  18  5 
6  1 
4  19 
6  3 
4  6 
4  14 


*  UnleBB  otherwise  stated,  all  shares  are  fully  paid. 


a  Paid  in  deferred  interest  warranta. 


I  Interim  Dividend. 


3s.  in  Funded  Dividend  Certs. 
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SHARE    LIST    OF    ELECTRICAL    OOMPAHflE&.-iContinved.) 

ELECTBIC   RAILWAYS   AND   TKAMWAT8.— HOME. 


KAME. 


Bath  TnmB,  Pre!.  Ordi .. 

Do.    6%  Pre! 

Do.    4i%Deb 

Brit.  Bleo.  Trao.,  6  %  Pref. 


Do, 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do.  Deferred 

Do.  6%Cnin.Pr'f 

7%  Non-Cum.  Pr'l. 
6%Perp.  Deb.      .. 
4*  %  and  Deb.       . . 
Central  London  Railway,  Ord, 
Do.    Gtd.  Assented    . . 

Pref 

Gtd.  Assented     ..        .. 

Def 

Gtd.  Assented     .. 
4  *^^  Deb. 
City  ft  8.  London,  6%  Pref.,  189i 
Do.        Do.         1896    .. 
Do.         Do.         1901    .. 
Do.        Do.        1908    .. 

Do.    4%  Deb 

Great  Northern  &  City,  Pr'f.  Ord 
Hastings  Trams,  6  %  Pref. 

Do.    4J%Deb 

I3le  of  Thanet  Trams,  6%  Pref. 

Do.    4%  Deb 

Ciancashlre  United,  6  %  Deb.  . . 

London  and  Suburban,  Ord.    . . 

Do.    "Do.     6  %  Cum.  Pref. 

Do.         Do.     4J,%  1st.  Deb. 


Btook 

or 
Share, 


1 

1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

ino 

100 

100 

100 

10 

1 

100 

6 

100 

100 

1 
1 

100 


DWidendB 

for 

1911. 

1913. 

Nil 

Nil 

6 

6 

4J 

4i 

•• 

•  • 

6 

6 

,  , 

3 

5 

6 

4* 

44 

3 

3 

4 

4 

2 

2 

4 

4 

6 

6 

6 

6 

6 

6 

6 

6 

4 

4 

Nil 

Nil 

6 

6+ 

4* 

n 

4 

4 

6 

6 

•• 

•• 

44 

OIOBlng 
Quotations 

Sept.  2nd. 


i4-   r 

72  —  77 
10  —  lOJ 

4J-  6 
86  —  89 
47  —  50 
91  —  94 
75  —  78 

73  —  75 

80  —  82  xd 
77  —  79 

81  —  83  xd 

75  —  77 

79  —  81  xd 

97  —  99 

98  —100 
98  —100 
97  —  99 
97  —  99 
93  —  95 

2J-    2g 

u-  n 

68  —  73 
24-    21 

73  —  78 

76  -  78 

i-    i 

74  —  79 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  B.  d. 

Nil 

6    3    0 

, , 

5  17    0 

+  4 

•  • 

+  1 

6  14  10 

+  1 

6    0    0 

+  1 

5    6    5 

+  4 

6  15    6 

4    0    0 

+1 

4  17    7 

+  1 

5     I    3 

4  16    3 

2  12    0 

+  1 

4  18    9 

4    0  10 

6    0    0 

5    0    0 

5    10 

6    1    9 

+  1 

4    4    3 

Nil 

7  13    7 

6    3    3 

4  16    8 

5    2    7 

6    8    2 

•  • 

-f64 

5  13  11 

NAME. 


Do. 
Do. 
Do. 
Do. 


L  )ndon  Eleo.  Rallw'ys,  4  %  Deb, 
L  mdon  United  Trams,  4  %  Deb. 
Metropolitan  Railway  OonBOl. . . 

Do.    Bnrplns  LaQOi    .. 

Do.    84%  Deb 

Do.    8J  %  Pref 

Do.    84%  Con.  Pref 

Metropolitan  Dlstriot  Ord, 

Do.    6%  Deb 

4%  Deb 

4%  Prior  Lien    .. 

4»  %  First  Pref.  ..        .. 

84%  Gtd 

Metro.  Bleo.  Trams,  44  %  Deb, 

Do.    5%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Bonth  Metro.  Trams,  6  %  Pref. 

Do,    4%  Deb 

Underground    Bleo.    Railways 

Do,    "A" 

Do,    6%  First  Cam,  Inc,  Deb 

Do,    44%  Bonds 

Do,    6  %  I°oo™e 
Yorkshire  (West  Riding),  Ord 

Do,    6%  Pref 

Do.    «i  %  Deb 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
B 
6 
100 


DiTldends 
for 


1911. 


44 

14 

Nil 

8 


44 


6 
44 
6  + 

8+ 
44 


Closing 
Quotations 
Sept.  2nd. 


91  - 
60  - 
471- 
59  - 

83  - 

81  - 
77  - 
844- 

136  - 

92  - 
95  - 

82  - 
74  - 

84  - 
90 


82  - 

68^: 

8i- 

4- 

109  - 

99  - 

914- 

i- 

B|- 

81  - 


-  93 

■  61 
.48i 

-  61 

-  85 

-  83 

-  79 

■  35 
-139 

-  94 

-  97 

-  81 

-  76 

-  88 

-  93 

I  13 

85 

I 
72 
44 


-111  xd 

■101 

-  924  xd 

■  8 

■  31 

-  85 


Rise 
■I-  or 
Fall 


-I 


+  44 


Preaent 
Yield 

P.O. 


t  B.   d 

4    6    0 
6    6 

3  7 

4  10 
4  2 
4  4 
4    8 

Nil 
4  6 
4    5 

4  2 

5  7 

4  12 

5  2 

6  7 


7  5 
5    6 

8  0 

5  11 
NU 
Nil 

6  8 
4  9 
6    7 

Nil 


6    6    0 


ELECTRICAL   RAILWAYS    AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo-Arg,  Trams,  1st  Pref,     . . 

Do.    ilndPref 

Do.    4%  Deb 

Do.    44%  Deb 

Do.    6%  Deb 

Aookland  Trams,  6  %  Deb. 
Bombay  Eleo.  B.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.    6%  2nd  Deb 

BrazUian  Traction  Light   and  ) 
Power  J 

risbane  Trams  InTt.,  Ord.     .. 

Do.    6%  Pref 

Do.    44%  Deb 

B.  Colombia  Eleo.  Rly„  Def.    .. 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do,    44  %  Ist  Mort.  Deb.      . . 

Do.    4|  %  Vanoonver  Deb.   . . 

Do.    4l%  Con,  Deb 

Oaloatta  Trams,  Ord 

Do.    B%Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Bnenos  Aires  Trams  (1904) 

Do,    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eleo.  Rly.,  6  %  Bonds 
Ealgoorlle  Elec.  Trams  .. 

Do,    5%  A  Deb 

Do.    6%BDeb,  .. 


6 

6 

ii 

n 

100 

4 

4 

100 

44 

44 

100 

6 

B 

100 

6 

B 

10 

6 

6 

100 

44 

44 

100 

6 

6 

$100 

•  . 

6+ 

6 

8 

8 

6 

6 

5 

100 

44 

44 

100 

8 

8t 

100 

6 

6 

100 

6 

6 

40 
100 

4 
4 

g 

100 

4 

4| 

6 

7 

5t 

6 

6 

6 

100 

44 

44 

1 

24 

5 

B 

6 

Bt 

100 

4 

4 

100 

B 

B 

11000 

B 

B 

1 

NU 

,  , 

100 

B 

B 

100 

6 

8 

m-  4*1 

4i-   41 

914-  984 
954-  974 
98  -100 
100  —102 
lOf—  114 

94  —  96 
96  —  99 

954-  964 

7  -  7J 
4|-  54 
98  —101 
125  -130 
111  -116 
102  —105 
100  —103 
100  —102 

95  —  97 
51-  6i 
41--  64 

96  -  99 

H-     U 
BA-  5t% 
92  —  97 
904-  944 
944  -  984 

A —     A 
85  —  90 
26  —  85 


•  • 

6  11    4 

,  , 

5  18  11 

+  4 

4    5    7 

4  12    4 

+  4 

5    0    0 

4  18    0 

5    4    4 

4  13    9 

5    1    0 

+  i 

6    4    4 

6    6    8 

, , 

4    8  11 

+  1 

4  9  : 

— I 

6    3    2 

5    3    5 

-  4 

4  15    8 

4    7    6 

,  , 

4    8    8 

-4 

•17    8 

6  12    0 

4  17    7 

+  4 

4  11    0 

6    3    1 

, , 

4    9  11 

, , 

4    2    6 

., 

6    5  10 

, , 

5    1    6 

^  ^ 

Nil 

B  11    1 

■  • 

La  Plata  Bleo.  Trms,  Ord. 

Do.    Pref 

Lisbon  Bleo,  Trams,  Ord.         .. 

Do,    6%  Pref 

Do.    5%  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„  Elec.  Tr.  (1U04),  Deb.  .. 
Manaos  Trams  &  Lt.,  Ist  Deb. . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com. 

Do.    Qen.  Con.  6  %  Bonds    .. 

Do.    6  %  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.    .. 

Do.    6%  Pref 

Do.    5%  Ist  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.    .. 
Rangoon  El.  Tr.  &  Bnp.,  Pref. .. 

Do.    44%  ist  Deb 

Riode  Janeiro  Trams,  Ist  Mort.  \ 
6  %  Bonds  i 

Do.  6%  Mort.  Bonds 
Sao  Panlo  Tram,  Lt.  and  P, ) 
6  %  Ist  Deb,  / 
Singapore  Trams,  6  %  Deb,  . . 
Bonthern  El,  Tr,  B.A„  6  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6%  Ist  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb. 


1 

Nil 

•  • 

1 

6 

,  , 

1 

6 

6 

1 

6 

6 

100 

6 

6 

5 

6 

100 

6 

B 

100 

6 

B 

$1000 

B 

B 

<»100 

» 

Tt 

,  , 

B 

B 

100 

6 

6 

6 

10 

10 

B 

6 

6 

100 

B 

B 

1 

6 

64 

B 

6 

6 

100 

44 

.  . 

6 

100 

B 

B 

$600 

6 

B 

100 

6 

B 

100 

6 

B 

B 

7 

7 

B 

6 

6 

100 

6 

B 

100 

44 

44 

^U 

i^—  i| 

1  —  1 

91  -  96 

4|-    54 

101  —103 

87  -  89 

97  -  99 

984-1004 

+  14 

89  —  91  xd 

-1 

92  —  94 

-4 

6  -    64  xd 

41-    6|xd 

984-1004 

IJ —    1| 

5  —    64 

95  -  97 

101  -103 

95  -  97 

102  —  104 

85  —  89 

93  —  95 

-41-    54 

+  i 

m-    5A 

97  -100 

101  -103 

5  16  6 
4  9  8 

4  16 
B  4 

5  17 

4  17 

6  12 
6  1 
6  19 
B  9  11 

6  7  8 

7  18  10 

5  17  1 
4  19  6 
4  0  0 

6  9  1 


4  12  9 

4  17  1 

5  3  1 
4  16  2 


6  12 
6  5 
6  16 
5  18 
5  0 
4  7 


MANUFACTURING  COMPANIES. 


Aron,  Ord.   ..        ..       ..        .. 

Do.    6%  Pref 

Baboook  &  Wilooz  ..        .. 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

Bkl,  &  Helsby  Cables      .. 

Do.    Pref 

Do,    Deb 

British  Thomson-Honston,  Debi 
British  Westlnghoase,  Pref.    . . 

Do.    Deb 

Do.    6%  Prior  Lien    .. 
Browett,  Lindley,  Ord.  ..        .. 

Do.    Pref 

Brash,  7%  Pref 

Do.    6  %  Prior  Lien  Deb.     .. 

Do.    4i%Deb 

Do.    44  %  Second  Deb, 
Callender's  Cable 

Do.    Pref.  

Do.    Ceb 

Oastner-Kellner 

Do.    Deb...       ..       ..       .. 


6 

6 

6 

38 

16 

6 

6 

Nil 

,  , 

Nil 

6 

100 

6 

6 

100 

6 

6 

6 

10 

10 

6 

6 

6 

100 
100 

if 

s, 

8 

Nil 

Nil 

100 

4 

4 

100 

6 

6 

1 

,  , 

•  • 

1 

•  • 

,  , 

2 

Nil 

Nil 

100 

5 

5 

100 
100 

1 

8 

6 

IB 

15 

B 

B 

6 

100 

44 

44 

1 

90 

20 

100 

44 

44 

n 


u-  gz 


_5 


_2 

92  —  95 

83  —  86 
71-    8i 
5J-    6i 

99  —102 

92|-  95|xd 

.P-     '* 
66  —  63 

101  —104 

2/-  -8/. 

4/6  —6/. 

0-      i 

704-  7C4 
864  -  404  xd 
28  —  27 
lOf-  114 

H^-  .^^ 

86  —  99 
103  —105 


7    7    8 

7    2    6 

6    0    5 

+  i'b 

4    3    6 

+  /,-, 

6    8    0 

+1 

6    6    3 

+1 

5  16    8 

6  1    3 

4  16    0 

•  ■ 

4    8    3 

,  , 

4  14    0 

,  , 

Nil 

-H 

5  15  11 

+  1 

6  15    5 

Nil 
NU 

,  , 

NU 

^  , 

6  12    5 

,, 

11    2    2 

«  ■ 

16  13    4 
6  10    5 

•  • 

4  18    9 

•  • 

4  10    6 

,, 

6    4  11 

•  • 

4    5    9 

Crompton  &  Co.,  Deb.    .. 
Dlok,  Kerr 

Do.    Pref 

Bdison  &  Bwan,  A,  £S  paid 

Do,    folly  paid  .. 

Do,    4%  Deb 

Do,    6  %  Second  Deb. 
Bleotric  Coiistrootion    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do,    Deb 

General  Eleotrio,  6%  Pref. 

Do.    Deb 

Henley's,  Ord.        .. 

Do.    "ref 

Do.    Dob 

India- Robber,  Q,  ft  T.    . . 

Do.    Pref 

Telegraph  Oonstrootion.. 

Do.    Deb 

Wlllans  A  Robinion 

Do.    Pref.  ..        .. 

Do.    Deb...        ..        .. 


100 

B 

B 

1 

6 

Nil 

1 

6 

6 

B 

Nil 

•  • 

B 

Nil 

100 

4 

4 

100 

6 

6 

3 

35 

6 

3 

1 

7 

10 

T 

T 

100 

B 

5 

10 

B 

6 

100 

4 

4 

6 

16 

15 

6 
100 

S 

a 

10 

74 

10 

B 

B 

19 

174 

20 

100 

4 

4 

1 

NU 

•  • 

6 

Nil 

•  • 

100 

4 

4 

644  -  694 


li-  1 
58  —  62 
65  —  70 

1-    li 

74-  8 
99  —  94 

91-  104 
89  -  94 
12i-  13  xd 
i\i-  5rVxd 
100-102 
12!-  13i 

9g  -  lOJ 
3?  —  89 
95  —  97 

4-67 


8    8    0 

7  is  10 
HU 
Nil 

6  9    1 

7  9  10 

8  0  0 
6  16  9 
8    6    8 

5  4    9 

6  14  3 
4  B  1 
6  16  6 
4  8  11 
4  8  8 
6  9  1 
4  18    9 

6  3  1 
4    3    6 

Nil 
Nil 

7  0    4 


'"  LmeEi  otherwise  stated,  all  Bbares  are  tally  paid. 


f  Interim  dividend. 


Sank  rata  •!  OIimuM  H  par  ent^  April  I7«h,  191|. 
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METAL    MARKET. 


ELECTRICITY    SUPPLY    IN    DOVER. 


Floctuations  In  August. 


Aug. 
£25 
24 
23 

22 

21 

CO 

je22 

21 

20 

19 

18 

C5/- 

64/- 

G3/- 

62/- 

61/- 

GO/- 

59/- 

58/- 

57/- 

\^   -^f 

55 

54/- 

53/- 

52/- 

51/- 

£10G 

195 

194 

193 

192 

191 

190 

189 

188 

187 

186 

185 

184 

£72 

71 
70 
69 
68 
67 
66 

65 
AUG. 


1    r,  6   7    8  11121314  1518192021222526272820 


r 

SI 

5C 

1  - 

1 

1 

V^ 

- 

"^ 

^ 

■^ 

^ 

1  1 

- 

-■ 

■^ 

^ 

H 

'- 

— 

■™ 

"^^ 

LEAD    (ENGLIS 

H) 

■ 

1 

}—— 

^ 

^ 

SCOi 

rcH 

IRON 

C 

LE 

VE 

LAN 

D 

> 

— 

/ 

-" 

— 1 

■^ 

-4                                         ^■ 

-                            3  . 

4                                   t 

' 

it^          /     ■ 

-^^                   —J— 

1-    \                       4 

"     t        ^^^\     ^v     t 

~/S-x                   — ^ 

7 

r           TN 

' 

^ 

^ 

X 

x' 

■^ 

■"" 

■^ 

/- 

/ 

^ 

^ 

y 

/ 

•v^ 

^ 

COPP 

ER    (G.M.E 

i's.) 

10  6   7   8  111213H151819202122252627282t» 


A  New  Rubber  Plant. — The  Mexican  Department  of 
Agriculture  announces  a  fresh  source  of  rubber  supply,  viz.,  the  red 
Plumerm  or  CacalosocMlt,  as  the  plant  is  called  by  natives.  AH 
the  known  Mexican  members  of  this  family  have  a  milky  sap,  but 
the  red  plumeria  is  the  only  one  yielding  caoutchouc  in  sufficient 
quantities  to  make  its  collection  worth  while.  The  stem  of  the 
tree  is  6  to  15  ft.  in  height,  and  8  to  24  in.  in  circumference  :  the 
bark  is  thick  and  bright  grey  in  colour.  The  tree  is  widely  dis- 
tributed over  Mexico  and  Central  America,  and  favours  a  sandy  or 
rocky  soil,  altitudes  between  1,000  and  5,000  ft.,  and  dry  localities 
where  the  annual  rainfall  averages  from  27  to  45  in.  Propagation 
is  effected  by  cuttings,  and  tapping  may  be  commenced  when  trees 
are  three  years  old.  Since  the  young  wood  contains  most  caout- 
chouc, the  latter  is  collected,  not  by  tapping  the  bark,  but  by 
pruning  the  young  shoots  and  recovering  the  sap  from  the  pieces 
cut  away.  The  life  of  the  tree  is  not  curtailed  by  this  treatment. 
On  the  other  hand,  if  pruning  be  performed  judiciously,  the  number 
of  young  shoots  can  be  multiplied  almost  indefinitely.  The  twigs 
and  shoots  removed  contain  about  4  per  cent,  of  a  caoutchouc 
comparing  very  favourably  with  the  grades  now  on  the  market, 
and  having  the  following  analysis:  Resin,  21 '9  per  cent.  ;  water, 
15'07  per  cent.  ;  caoutchouc,  255  per  cent. — Elek.  Anzeiger. 

Country  House  Lig:htin^  Plants. — In  the  new  exten- 
sion of  the  works  at  Northfield,  near  Birmingham,  of  the  Austin 
Motor-Car  Co.,  Ltd..  now  nearing  completion,  a  separate  depart- 
ment is  being  established  for  the  manufacture  of  stationary  petrol 
motors,  principally  intended  for  country  house  electric  lighting 
installations.  The  Austin  Co.  proposes  to  devote  its  attention 
particularly  to  engines  which  work  in  conjunction  with  the  Walker- 
Horrooks  automatio  system.  Special  attention  is  to  be  given  to 
a  small  plant,  entirely  automatio  in  its  working  and  suitable  for 
ingtallations  up  to  50  lights, 


{Conrluded  from  page  330.) 

Distrihutinii  Sijslems  :  Cables,  Jc. — D.c.  supply  at  500 
volts  for  traction  and  large  motor  demanda  is  distribnted 
from  the  switchlx)ard  alongside  the  battery  room,  while 
2,000-volt  single-j.ha.se  distribution  for  lighting  and  small 
power  consumera.  is  effected  from  a  I'.tOiJ-type  P'erranti 
board.  The  traction  output  is  metered  on  the  switchboard, 
and  is  delivered  to  the  tramwajs  department  at  the  Town  Hall, 
at  which  point  the  interest  of  the  station  in  the  matter  ceaees  : 
current  is  thence  distributed  to  various  switching  pillars  in 
the  tramway  area  under  the  control  of  the  tramways 
department. 

Twenty-two  open-type  Gilbert  arcs  are  installed  along  the 
Folkestone  Road  in  two  series  circuits  (alternate  lamps  on 
each  circuit)  ;  these  lamps  are  supolied  from  the  traction 
bus-bars,  and  are  switched  off  from  the  station  at  midnight, 
reduced  illumination  being  then  provided  till  dawn  by  in- 
candescent  lamps  on  the  tramway  poles. 

The  only  feature  calling  for  special  notice  in  the  a.<.. 
switchboard  is  the  stepped  coils  through  which  the  a.c. 
street  lighting  circuits  are  closed  ;  flame  arcs  in  the  two 
main  streets  of  the  town  and  the  metallic-filament  lanterns 
on  the  sea  front  are  thus  controlled. 

The  original  concentric  rubber-insulated  h.t.  mains  laid 
in  iron  pipes  are  still  in  use,  but  faults  are  now  becoming 
fairly  frequent  ;  the  electrostatic  stresses  caused  by  the 
central  control  of  the  street  lighting  circuits  are  severe, 
notwithstanding  the  use  of  svs itching  chokeis.  Paper- 
insulated,  lead-sheathed  l.t.  mains  are  laid  in  iron  pipes  and 
paper-insulated,  lead-covered,  armoured  power  mains  are 
laid  direct.  The  total  lengths  of  various  classes  of  cable  now 
in  use  are  : — h.t.  rubber-insulated  and  paper,  lead-covered, 
17  miles  ;  l.t.  paper,  lead-sheathed,  and  power  lead-covered 
armoured  feeders  and  distributors,  including  l.t.  services, 
32  miles. 

There  are  27  underground  tiansformer  stations  now  in 
use,  in  addition  to  local  transformers  on  piers,  the  clock- 
tower  and  so  on.  The  largest  sub-stations  had  originally 
three  18-k\v.  Brush  transformers,  but,  with  the  exception  of 
one  Burnand  and  two  "Westinghouse  transformers.  Berry 
apparatus  is  now  used,  and  one  50-kw.  and  one  18-Kw.  unit 
form  the  equipment  of  the  main  sub-station. 

The  original  Brush  arcs  along  the  front  were  adapted  to 
the  use  of  flame  carbons  in  March,  1006,  and  were  replaced 
by  H.c.r.  Harrison  lanterns,  in  combination  with  the  arc 
lamp  hoods,  containing  four  100-C.p.  tungsten  lamps,  in 
April  1912,  when  also  the  open-type  a.c.  arcs  in  the  main 
streets  were  replaced  by  flame  arcs.  Each  lamp  standard  was 
originally  equipped  with  n  2,000/50  v.,  750-w.  transformer, 
and  on  installing  metal  lamps,  it  was  found  economical  to 
fit  50/100-v.  auto-transformers  (costing  15s.  each).  The 
high  iron  losses  involved  by  the  double  transformation  -^re 
comparatively  unimportant,  as  the  street  lighting  circuit  is 
open  during  the  day.  It  is  estimated  that  £300  per  annum 
is  saved  by  the  metal  filament  installation  as  compared  with 
the  old  Brush  lamps,  together  with  the  substitution  of 
"  flame  "  for  open  arcs  in  the  main  streets.  Extensive  con- 
versions from  gas  to  electric  street  lighting  have  recently 
been  effected,  and,  including  those  proposed  for  the  current 
year,  will  result  in  a  saving  of  nearly  £1,500  per  annum. 
A  further  annual  saving  of  £200  will  be  -effected  by  the 
installation  of  325  time  switches  for  street  lamp  control. 

Loads  Supp'ied.— The  distribution  of  the  total  sales  for 
this  and  last  year  is  shown  in  Table  III.  The  number  of 
consumers  is  approximately  1,350.  The  introduction  of  the 
metallic-filament  lamp  led  to  a  serious  diminution  in  the 
lighting  sales  during  r.)07  and  necessitated  an  increase  of 
id.  per  unit  in  the  lighting  tariff  in  190iK  Fortunately  the 
crisis  has  now  passed  and,  as  the  mean  revenue  per  unit  sold 
is  steadily  increasing  (from  8-62d.  in  11»07  to  4-5ld.  in  11)11 
and  •102d.  in  1 1)12),  while  the  costs  per  unit  sold  are  diminish- 
ing (see  Table  II),  it  is  probable  that  a  reduction  in  the  lighting 
tariff  will  soon  be  possible.  Four  cinematograph  halls  are 
supplied  ;  three  operate  on  a.c.  through  local  transformers, 
while  the  fourth  employs  a  motor  converter  let  to  allow  of 
the  exhibition  of  Kinemacolor  films  (which  require  a  d.c.  arc  of 
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TABLE  III.— Distribution  of  Output. 


9121918 

(estimate). 

1911-1912. 

Public  lamps— Arc 

100,000 

109,410 

,,         ,,        lacandescent 

25,000 

25,493 

Tramways* 

437,000 

436,916 

Admiralty  lifrhtingf 

56,000 

32,700 

„          power 

40,000 

23,000 

Duke  of  York's  School 

39,000 

39,000 

Messrs.  Pearson's  lisrhting 

21,000 

31,000 

„            .,          power 

20,C00 

52,C00 

Harbour  Boardt 

15,000 

15,000 

Private  consumers  (by  meter) 

788,000 

712,421 

1,300,000  1,284,240 

*  Seven  miles  track,  475  miles  route  (r25  miles  sleeper  con- 
struction), 21  double-deck  oars  each  with  two  25-H.P.  motors  and 
seating  44  passengers  ;  303,406  car-miles  ;  2,767,889  passengers  in 
1911-1912.  "^  t  Including  cranes  on  Admiralty  Pier,  four  capstans 
on  Prince  of  Wales  Pier  and  swing  bridge  over  Wellington  Dock. 

very  high  candle-power  to  suit  the  very  short  exposure  of 
each  picture  and  to  allow  for  absorption  in  the  colour 
screens). 

For  many  years  past  it  has  been  the  practice  to  illuminate 
the  promenade  with  festoons  of  coloured  lamps.  From 
1,000  to  1,500  5-c.P.  and  8-c.p.  carbon  lamps  have  been 
employed,  and  a  very  light  and  cheap  overhead  construction 
has  been  possible,  since  any  moisture  collecting  in  the  lamp 
sockets,  &c.,  was  rapidly  boiled  out  without  any  electrolytic 
damage  such  as  would  occur  on  d.c.  supply.  Unfortunately, 
this  scheme  was  abandoned  last  year,  much  to  the  dis- 
appointment of  visitors.  The  cheapness  and  beauty  of  the 
illuminations  certainly  made  them  a  good  investment  as 
regards  the  popularity  and  welfare  of  the  town. 

The  chief  lighting  and  power  consumers  are  shown  in 
Table  III.  During  the  building  of  the  Harbour  works, 
Messrs.  Pearson's  took  very  large  quantities  of  energy  for 
lighting  and  power  ;  but  this  demand  has  recently  decreased, 
and  will  soon  cease  entirely  ;  it  has,  indeed,  been  extended 
longer  than  was  anticipated  by  the  contract  for  the  widen- 
ing of  the  Admiralty  Pier,  which  work  is  now  nearing  c(  m- 
plebion.  The  increasing  Admiralty  demand  compensates  to 
a  large  extent  for  the  loss  of  the  ccntractor's  load,  and  at 
present  consists  in  a  lighting  demand  on  the  E.  and  W.  Arms 
and  S.  Breakwater  (which  are  served  by  a  ring  main, 
enabling  supply  to  be  given  from  either  end),  and  a  power 
demand  for  various  crane  and  other  d.c.  500-volt  motors. 

Messrs.  Pearson's  have  been  supplied  for  lighting  at  flat 
rate,  and  for  power  at  4d.  after  dark  and  l^d.  per  unit 
during  the  day — to  correspond  with  the  24- hour  flat  rate  of 
2hd.  per  unit  charged  to  the  tramways.  The  Admiralty 
have  already  been  supplied  for  over  three  years,  and  it  is 
expected  that  a  10-year  contract  for  bulk  supply  (probably 
about  400,000  units  per  annum)  will  be  made  in  the  near 
future.  Dover  is  to  be  made  an  important  eul  marine 
station,  and  it  is  expected  that  the  demand  for  charging  the 
submarine  batteries  will  reach  about  250  KW.,  and  that  the 
annual  consumption  will  be  in  the  neighbcurhcod  of  240,000 
units. 

A  useful  miscellaneous  power  load  of  press  motors,  gutta- 
percha strippers,  &c.,  is  supplied,  but  the  single-phase 
supply  which  is  used  for  small  motors  does  not  favour  a 
rapid  increase  in  their  use.  Typical  winter  and  summer 
load  curves  are  shown  in  fig.  1,  from  which  it  will  be  seen 
that  the  turbine  or  Ferranti  set  alone  can  supply  the 
usual  evening  peak.  During  1911-12  the  maximum  demand 
was  exceptional,  owing  to  the  Coronation  festivities,  and  was 
521  KW.  A.c.  (normal  424  kw.),  and  495  KW.  d.c.  (normal 
363  KW.).  The  lead  factor  is  gord  for  this  class  of  station, 
and  is  likely  to  be  increased  considerably  by  future  Admiralty 
day  loads.  The  actual  load  factors  in  1911-12  were  15' 93 
per  cent,  a.c,  12-86  per  cent,  d.c,  14-43  percent,  crmbined, 
but  the  maximum  demand  during  this  period  was  exceptional 
on  the  AC.  mains,  owing  to  the  Coronation  illuminations,  and 
on  the  D.c.  mains  owing  to  the  official  trials  of  reducer  sets 
installed  by  the  Admiralty  for  charging  submarine  batteries. 
Excluding  these  exceptional  demands,  the  load  factors  in 
1911-12  were  19-57  per  cent.  A.C,  17-53  per  cent,  d.c, 
18-63  per  cent,  combined.  The  power  factor  of  the  a.c 
supply  is  90  per  cent.,  and  no  measures  are  required  for  its 
improvement. 

The  financial  success  of  the  undertaking  is  handicapped 
by  the  heavy  capital  burden  (over  ^102  per  KW.)>hich 


results  in  high  annual  capital  charges  (l*48d.  for  interest, 
0-80d.  for  sinking  fund  ;  total,  2-28d.  per  unit  in  1912-13), 
and  prevents  such  additional  outlay  as  would  undoubtedly 
increase  the  economy  and  scope  of  operation  of  the  under- 
taking. Thanks  to  a  most  careful  administration,  the 
financial  position  of  the  station  has  steadily  improved  during 
recent  years,  and  as  compared  with  a  gross  profit  of  543 
per  cent.,  and  a  net  deficit  of  £3,171  in  1908-9,  there  was 
realised  7-98  per  cent,  gross  profit,  and  £3,254  net  surplus 
in  1911-12,  leaving  an  outstanding  deficit  on  net  revenue 
account  of  £1,370.  In  1912-13  the  gross  profit  reahsed 
was  6-78  per  cent,  and  the  surplus  £1,092. 

In  conclusion,  our  best  thanks  are  due  to  Mr.  L.  W. 
"Woodman,  M.I.E.E.,  borough  electrical  engineer,  for  his 
courteous  assistance  in  the  compilation  of  the  above  notes. 


ADVERTISEMENTS    AND    THE    LAW    OF 
DEFAMATION. 


[by  a  legal  contributor.] 

The  advertiser  who  is  at  a  loss  for  words  in  which  to  extol 
his  own  wares  is  sometimes  tempted  to  depreciate  those  of  a 
rival  trader.  It  need  not  be  done  directly.  Many  subtle 
devices  may  be  adopted  in  order  to  show  that  the  wans  of 
Brown,  Jones  or  Robinson  will  not  bear  comparison  with 
those  of  Smith.  For  instance,  a  table  might  be  published 
showing  that,  under  similar  conditions,  "  Smith's  20th- 
century  Excelsior  lamp  outshone  those  of  all  other  com- 
petitors." It  might  then  be  stated  that  taking  the 
efficiency  of  Smith's  lamp  as  100,  that  of  Brown's  lamp  was 
75,  that  of  Jones's  50,  while  poor  Robinson's  lamp  only 
reached  25  ! 

Persons  who  were  sufficiently  simple  to  accept  Smith's  own 
untested  figures  might  be  led  to  avoid  the  lamps  sold  by  the 
other  three  gentlemen,  who  would  suffer  damage  in  conse- 
quence. 

This  method  of  attaining  publicity  and  others  still  more 
subtle  may  sometimes  be  adopted  by  persoLS  who  are  not  in 
the  habit  of  playing  cricket  in  the  commercial  sense.  But 
do  they  do  more  than  offend  against  certain  unwritten  laws 
which  are  generally  observed  by  good  men  of  business  ? 
Are  they,  in  other  words,  within  reach  of  the  law  of  libel  ? 

It  is  an  elementary  principle  of  the  law  cf  libel  that 
a  "thing"  cannot  be  libelled.  To  write  (e.g.)  that  a  motor- 
generator  is  badly  designed  or  constructed  is  not  actionable 
per  se  ;  whereas  to  write  of  an  electrical  engineer  that  he 
is  a  bad  designer  of  generators  could  clearly  be  made  the 
subject  of  a  claim  for  libel,  although  the  plaintiff  was 
unable  to  show  that  any  actual  damage  had  been  occasioned 
to  him. 

The  law  cannot  be  better  summarised  than  in  the  words 
of  Mr.  Spencer  Bower,  K.C.,  who  has  recently  published 
"  A  Code  of  the  Law  of  Defamation."     He  writes  : — 

Disparagement  of  property  is  actionable  at  the  suit  of  any 
person  entitled  to  the  property  so  disparaged,  though  such 
disparagement  is  not  such  as  to  amount  to  or  involve 
defamation  if,  but  not  unless,  such  person  alleges  ard  proves 
the  several  facts  in  clause  (2)  hereof  mentioned,  provided 
that:  (1)  For  the  purposes  of  this  article,  "property" 
means  and  includes  every  species  of  property  known  to  the 
law,  whether  real  or  personal,  corporeal  or  incorporeal,  and 
in  the  case  of  goods,  it  includes  not  only  specific  goods  but 
any  type  or  class  or  kind  of  article  manufactured,  sold,  or 
otherwise  dealt  with  in  the  course  of  any  person's  trade  or 
business  ;  (2)  Disparagement  means  and  includes  any  pub- 
lication of  matter,  the  meaning  or  effect  of  which  is  to  deny 
or  cast  doubts  upon  the  existence  or  validity  of  any  person's 
right,  claim,  title  or  interest  to  or  in  any  property,  or  to 
depreciate  or  disparage  the  merits,  utility,  qualities,  or  value 
of  any  person's  property  ;  but  the  mere  assertion  by  any 
person  that  any  manufacture  or  invention  of  his  own  or  any 
class  of  goods  in  which  he  deals,  or  other  like  property,  is 
superior  to  that  of  all  other  persons,  or  of  any  particular 
person,  does  not  of  itself  constitute  the  disparagement. 

(3)  In  order  to  maintain  an  action  for  disparagiement  of 
property,  it  is  necessary  and  sufficient  to  allege  and  prove 
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each  and  every  of  the  following  facts,  that  is  to  say  (1)  that 
the  defendant  has  published  matter  in  disparagement  of  the 
plaintiff's  property  ;  (2)  The  such  matter  is  false  ;  (8)  The 
such  publication  was  actuated  by  malice  as  in  the  next  clause 
defined  ;  and  (4)  that  the  plaintiff  has  sustained  actual 
damage,  which  was  either  the  natural  and  proVjable  result  of 
publication,  or  the  result  which  the  defendant  had,  in  fact, 
intended.  "  Malice  "  means  any  motive  other  than  that  of 
asserting,  protecting,  promoting,  or  defending,  any  claim, 
interest,  or  duty,  either  of  the  person  who  has  published  the 
disparaging  matter,  or  of  some  person  whom  in  virtue  of 
privity  of  estate  or  agency  he  is  entitled  to  represent,  or  to, 
or  in,  or  with,  reference  to  the  property  disparaged  in  the 
existence  and  validity  of  which  claim  he  believed  when 
publishing  the  matter. 

It  will  be  seen  that  the  plaintiff  who  founds  an  action 
on  disparagement  of  goods  has  a  somewhat  onerous  duty  to 
discharge.  He  must  prove  that  the  words  were  false  and 
malicious,  and  that  he  has  suffered  actual  damage.  For 
instance,  to  revert  to  the  case  of  the  lamps  quoted  at  the 
commencement  of  this  article,  Robinson  could  not  hope  to 
succeed  in  an  action  against  Smith  for  saying  his  lamps  had 
but  25  per  cent,  of  the  efficiency  of  Smith's  lamps,  unless 
lie  could  prove  that  he  was  actually  damaged  by  the  state- 
ment, and  that  it  was  false  and  malicious. 

He  would  have  to  bring  one  witness  to  Court  to  say  :  "  I 
have  made  tests,  and  Smith's  tests  are  untrue  and  misleading." 
He  would  also  require  another  witness  to  say  :  "  I  was  on 
the  point  of  trying  Robinson's  lamp,  when  I  suddenly  saw 
this  advertisement,  and  bought  Smith's  (or  Brown's)  instead." 
The  question  of  malice  wou'd,  of  course,  be  for  the  jury  to 
determine,  but  if  the  statement  was  true,  it  would  not  matter 
that  it  was  malicious.  For  Smith  to  say  iridy,  in  his  adver- 
tisement :  "  My  boosters  are  infinitely  more  efficient  than 
Brown's  "  cannot  be  libellous,  although  the  jury  find  that 
Smith  is  actuated  by  malice,  and  not  by  a  fair  and  proper 
motive. 

From  what  has  been  said  it  will  be  seen  that  the  type  of 
advertisement  which  depends  upon  "  odious  comparison  " 
cannot  often  be  questioned  on  the  ground  of  illegality.  At 
the  same  time,  we  should  be  very  sorry  to  see  this  objection- 
able method  of  self-laudation,  even  in  relation  to  goods,  come 
iuto  greater  vogue  than  it  is  in  at  present. 


THE    PEKING    LEGATION    MACHINERY. 


We  have  received  from  the  British  Engineers'  Association  the 
following  correspondence,  to  which  we  refer  in  our  leading 
columns : — 

Sir, — In  order  to  remove  a  serious  misapprehension  which  is 
damaging  British  engineering  interests  in  China,  the  British  En- 
gineers' Association  has  obtained  the  authorisation  of  H.M. 
Office  of  Works  to  publish  a  letter  addressed  by  that  Department 
to  this  Association,  dated  March  7th,  1913,  and  a  Echedule  contain- 
ing the  names  of  certain  contractors  which  accompanied  it.  Copies 
of  these  are  attached  to  this  letter. 

These  documents  have  to  do  with  a  contract  for  an  electrical  and 
refrigerating  installation  recently  erected  at  the  British  Legation 
in  Peking.  The  conditions  surrounding  the  invitations  to  tender, 
and  the  placing  of  this  contract,  have  led  to  a  very  general  belief 
that  the  machinery  was  manufactured  in  Germany.  The  falee 
impression  to  the  effect  that  the  official  centre  of  British  interests 
in  China  had  been  equipped  with  Ger  jaan  machinery  has  proved  a 
severe  blow  to  British  engineering  prestige.  The  Chinese  are  con- 
tinually told,  by  the  representatives  of  certain  Continental  firms, 
that  the  British  Government  were  obliged  to  go  to  Germany 
because  there  were  no  makers  in  England  capable  of  doing  the 
work  satisfactorily. 

The  enclosed  documents  show  that  there  is  no  foundation  what- 
ever for  this  statement.  This  Association  would,  therefore,  deem 
it  a  favour  if  you  would  give  publicity  to  the  letter  from  the 
Office  of  Works  above  referred  to,  and  to  the  following  facts  : — 

1.  The  contract  was  not  givtn  to  the  Siemens  China  Electrical 
Engineering  Co.,  a  purely  German  concern  representing  the  Siemens 
German  interests,  but  was  placed  with  the  Siemens  Bros.  Dynamo 
Works,  Ltd.,  in  London.  Whether  this  firm  is  considered  British  or 
not, it  possesses  works  in  Great  Britain. 

2.  Messrs.  Siemens  only  manufactured  a  portion  of  the  plant  in 
question,  and  this,  according  to  the  enclosed  letter,  was  manu- 
factured not  in  Germany  but  in  England. 

3.  The  rest  of  the  plant  was  also  manufactured  in  Great  Britain 
by  the  British  firms  whose  names  are  given  in  the  schedule 
attached,  some  of  whom  are  members  of  this  Association. 

The  following  causes  gave  colour  to  the  misconception  that  the 
machines  were  German  : — 
(a)  Until  now  no  official  denial  has  been  published. 


{h)  The  erection  of  the  plant  at  the  Peking  Lef^mtion  waa 
entrusted  to  a  German  firm  in  China,  the  Siemenji  China  Co.,  and 
this  company  were  amnmed  by  many  to  be  the  contractors  owini^ 
to  a  similarity  between  their  name  and  that  of  the  oontractora. 

(r)  The  public  generally  have  either  be«n  unaware  that  there 
was  a  stipulation  that  the  whole  of  the  plant  moet  be  made  in 
Great  Britain,  or  have  believ«l  that  soch  a  atipolation  wm  rot 
enforced. 

This  Association  is  aware  that  the  manner  in  which  thia  coo- 
tract  was  netrotiated  and  pl'voed  has  cauifd  grave  difflfttiafactioQ 
among  the  purely  Britiwh  firms  who  originally  tendered.  On  thi» 
question,  however,  I  am  not  directed  to  enter.  The  point  which 
this  Association  is  anxious  to  make  clear  ii!  that,  on  the  authority 
of  H.M.  Office  of  Works,  the  whole  of  the  plant  inntalled  at  tb« 
British  Legation  in  Peking  was  manufactured  in  Great  Britain. 

I  am,  Sir,  your  obedient  eervarit, 

STAFFOKD    RAN.-OMt. 

Secrffary  of  the  BritUh  Engineer$  AuoeiatioK. 
Caxton  House,  S.W.,  Avgu^f  2Hth,  ]'j\:i. 

Letter  from  Ilin  Majesty  s  Office  of  Worku,  dated  Mnrck  Itk,   191.S, 
to  the  Secretary  of  the  British  Engineert'  Auoeiatiom. 

Sir, — With  reference  to  your  letters  of  the  \2th  mit.  and  22nd  ui/., 
I  am  directed  to  furnish  tie  following  information  respecting  the- 
contract  for  engineering  works  at  the  British  Legation  at  Peking. 

1.  Tenders  were  originally  invited  in  August,  1911,  from  British 
firms  only,  and  before  an  invitation  was  issued  to  the  firm  whoee 
tender  was  ultimately  accepted,  they  were  required  to  satisfy  both 
the  board's  officer  in  Peking  and  the  British  Consul  thatthfv  might 
be  so  regarded. 

2.  Owing  to  the  conditions  prevailing  in  China  in  December,  1911, 
the  board  decided  not  to  proceed  with  the  work,  and  the  firms  who 
tendered  were  informed  accordingly.  No  undertaking  was  given, 
however,  that  fresh  tenders  would  be  called  for  at  a  snbwqnent 
date. 

3.  When  it  was  found  possible  to  proceed  with  the  work,  time  did 
not  permit  of  the  invitation  of  fresh  tenders,  but  the  two  firms  who 
had  submitted  the  lowest  tenders  in  the  first  instance  were  asked 
to  submit  fresh  prices.  The  more  favourable  tender,  that  of  MeMra. 
Siemens  Brothers  Dynamo  Works,  Ltd.,  was  then  accepted. 

4.  The  whole  of  the  plant  has  been  manufactured  in  Hogland. 
A  schedule  is  attached  showing  the  names  of  the  sub-contractors 
by  whom  the  various  parts  of  the  work  have  been  undertaken. 

5.  The  erection  of  the  plant  is  being  carried  out  by  the  con- 
tractor's representatives,  the  Siemens  China  Electrical  Engineering 
Co.,  under  the  supervision  of  a  British  engineer,  by  whom  Chinese 
labour  is  being  employed  direct. 

I  am,  Sir,  your  obedient  servanf. 

(Signed)        Lionel  Eable. 
The  Secretary, 

British  Eaeineers'  Association, 
Caxton  House,  Westminster,  S.W. 

British  Legation,  Peking. 

Main  contractors  for  the  above  contract — Siemens  Bros.  Dynamo 
Works,  Ltd. 

The  following  is  a  list  of  the  contractors  and  the  material  they 
are  supplying  : — 

Specijieation  A. — This  covers  : — (1)  Steam  heating  installation  ; 
(2)  Hot  and  cold  water  supply  installation. 

1.— Steam  Heating. 


Contractirr. 
Babcock  k  Wilcox. 


Materia  J, 

Main    boilers    and   fittings,   Weir'a 

feed   pump,   pipework    in    boiler 

house  and  engine  rooms. 

Atmospheric  Steam  Heating      Complete  steam  heating  installation 

Co.  in  the  various  building:",  including 

pipework,  fetd-water  heater, 
vacuum  pumps,  radiators,  valves, 
fittings  and  accessories. 

2.— Hot  and  Cold  Water  Installation. 

Rees  Roturbo  Mfg.  Co.  1,000-gallon  pumps. 

Siemens     Bros.     Dyiiamo  Motors  for  above  pnmps. 

Works,  Ltd. 

Whipp  &  Bourne.  Starting  gear  for  above  motors. 

Fredk.  Braby  A:  Co.  Tanks,  cisterns  and  cylinders. 

Hartley  Sugden,  Ltd.  Dome  top  boilers. 

Stewarts  A:  Lloyds.  Valves  and   lap-welded    tubes   and 

accessories. 

T.  &  W  Farmilot,  Ltd.  Lead  pipinp.  paint,  vtc. 

Merry  weather  iV:  Sons,  Ltd.  Fire  hydrants. 

Thos.  Piggott  &  Co.,  Ltd.  12  x  12  \  S-ft.  pressed-steel  tank. 

Sj>ecific<>tion  7?.— This   covers  :— (I)    The   electrical   generating 
plant  ;  (2)  ice-making  plant. 

1. — Electrical  Generating  Plant. 
Ctmtractor.  Material. 

SiemensBros.  Dynamo  Works,  Main  generators,  main  switchboard- 
Ltd.  main    cable?,    motor-booster   set, 

wiring  material  for  engine  and 
boiler  rooms,  electrical  fittings 
and  accessories. 

Belliss  &  Morcom,  Ltd.  Main  engines. 

Pritchetts  &  Gold.  Battery. 

2. — Ice-Making  Plant. 
SiemensBros.  Dynamo  Work?,     Motor  for  driving  ice-making  plant. 

Ltd. 
Mr.  Sam.  Poplett  Ice-making  plant 
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REVIEWS. 


Prarfical  AliernnHng  Ct/rrefifs  and  AUernaHng-Currcnt 
Testing.  By  C.  F.  S:«ith.  Manchester  :  Scientific  Pub- 
lishing Co.     Price  6s.  net. 

This  is  undoul»tedly  one  of  the  best  books  on  alternating 
currents  that  we  have  seen.  Very  little  fault  can  be  found 
either  with  the  methcd  of  treatment  or  the  subject  matter  of 
the  bcok,  for  the  treatment  is  clear  and  thorough,  and  the 
subject  mjitter  has  been  carefully  chosen  and  prepared. 

The  bock  is  written  upon  experimental  lims,  but  the 
principles  are  not  neglected,  and  in  no  case  does  the  author 
depend  upon  any  "  rule-of-thumb "  methods  where  first 
principles  can  be  used  to  provide  an  explanation. 

Mr.  Smith  has  made  full  use  of  graphical  methods  and 
vector  diagrams  for  circuits  with  both  capacity  and  gelf- 
induction,  and  the  early  chapters  on  Impedance,  Power 
Factor  and  Capacity  would  be  hard  to  beat  for  clearness. 

Actual  results  of  experiments  are  given  in  many  cases,  and 
curves  plotted  from  the  results  given.  This  is  a  far  better  way 
of  dealing  with  alternating  currents  than  the  usual  method 
of  drawing  diagrams  for  a  general  case  and  leaving  the 
reader  to  guess  at  the  magnitudes  of  the  actual  currents, 
speeds,  and  resistances  from  which  the  curve  would  have  to 
be  drawn  in  practice. 

The  section  on  transformers  is  very  complete,  and  the 
line  diagrams  are  well  drawn.  The  method  of  obtaining  the 
equivalent  resistance  and  the  discussion  of  the  general 
eifect  of  the  secondary  on  the  primary  are  also  well  stated. 

The  chapters  on  Alternators  and  Synchronous  and  Induc- 
tion Motors  are  essentially  experimental.  The  explanation 
of  the  rotating  magnetic  field  is  not  up  to  the  author's  usual 
standard  of  lucidity,  and  we  may  also  reasonably  complain  of 
finding  no  comparison  made  between  the  capabilities  and  per- 
formances of  the  two  kinds  of  a.c.  motors.  It  is  also  doubt- 
ful whether  the  last  chapter,  on  Wave  Composition  and 
Analysis  by  means  of  Oscillographs  and  Fourier  Series,  will 
appeal  to  the  type  of  reader  that  Mr.  Smith  is  obviously 
catering  for  in  his  earlier  pages  ;  but  apart  from  this,  the 
last  chapter  must  be  regarded  as  one  of  the  best  in  the 
book. 

Mr.  Smith's  book  will  undoubtedly  prove  of  use  to  students 
in  technical  colleges  in  connection  with  their  laboratory 
work,  and  will  also  appeal  to  a  wider  range  of  readers  on 
account  of  the  exceptionally  logical  and  lucid  methcd  of 
treatment. 


Reports  of  the  Committee  on  Electrical  Standards  Appointed 
by  the  British  Association  for  the  Advancement  of  Science. 
1913.   Cambridge  :  University  Press,     Price  12s.  6d.net. 

The  original  British  Association  Committee  on  Standards 
of  Electrical  Resistance  was  appointed  in  1861  at  the 
suggestion  of  Prof.  William  Thomson  (later  Lord  Kelvin), 
and,  to  quote  Lord  Rayleigh's  prefatory  remarks,  the 
early  reports  of  this  Committee  were  for  many  years 
the  highest  authority  on  their  subject.  The  39  reports 
up  to  1912  have  now  been  republished  under  the 
editorship  of  Mr.  F.  E.  Smith,  whose  intimate 
acquaintance  with  recent  developments  of  the  subject,  in 
which  he  has  taken  a  leading  part,  eminently  qualifies  him 
for  the  task.  This  publication  has  been  made  possible  by  a 
generous  donation  of  £100  from  Mr.  R.  K.  Gray,  and  by  a 
similar  grant  from  the  General  Committee  of  the  Association. 

At  the  time  of  the  appointment  of  the  Committee,  "  no 
coherent  system  of  units  for  the  measurement  of  electric 
resistance,  current,  electromotive  force,  quantity  or  capa- 
city had  met  with  general  approval,"  and  the  principal 
object  of  the  Committee  was,  first,  to  determine  what  would 
be  the  most  convenient  unit  of  resistance,  and  second,  what 
would  be  the  best  form  and  material  for  the  Standard  re- 
presenting that  unit. 

It  is  difficult  to  appreciate  fully  the  gigantic  task  before 
this  Committee,  and  it  is  certainly  impossible  to  over- 
estimate the  value  of  its  work  in  bringing  order  out  of 
chaos,  and  in  fixing  the  standards  by  which  all  our  electrical 
me9surement8  are  now  made.  Some  idea  of  the  chaos  upon 
which  this  Committee  was  called  to  brood  may  be  gained 
from  the  fact  that  the  word  Ohm  was  then  uncoined,  and 


the  units  of  resistance  were  based  on  the  more  or  less  arbit- 
rary size  and  weight  of  some  conductor  in  the  form  of  a 
wire.  The  units  in  England,  for  example,  were  (1)  the 
resistance  of  a  foot  of  copper  wire  weighing  100  grains,  and 
(2)  the  resistance  of  1  mile  of  copper  wire  ^V  in-  ^i^ 
diameter. 

On  the  other  hand,  the  activities  of  the  Committee 
between  1862  and  1870  may  be  gauged  from  the  following 
list  of  reports  : — 

1.  The  measurement  of  a  resistance  in  terms  of  the 
centimetre  and  second,  by  Prof.  J.  Clerk  Maxwell  and 
Messrs.  Balfour  Stewart  and  Fleeming  Jenkin. 

2.  A  determination  of  the  dynamical  equivalent  of  heat 
from  the  thermal  efi'ects  of  electric  currents,  by  Dr.  Joule. 

3.  An  investigation  of  resistance  alloys,  by  Dr. 
Matthiessen. 

4.  The  determination  of  a  unit  of  capacity,  by  Dr. 
Matthiessen,  Prof.  Carey  Foster  and  Mr.  F.  Jenkin. 

5.  The  determination  of  "  v,"  the  ratio  between  the 
electrostatic  and  electromagnetic  units,  by  Sir  Wm.  Thomson, 
and  also  by  Prof.  J.  Clerk  Maxwell. 

When  it  is  pointed  out  that  all  these  reports  in  their 
entirety,  illustrated  with  drawings  of  the  original  apparatus, 
and  often  couched  in  the  very  words  of  these  master  scientists, 
are  printed  in  the  first  290  pages  of  this  book,  it  is 
obviously  unnecessary  to  comment  further  on  the  unique 
value  whiclj  this  republication  must  have,  both  from  •  a 
purely  scientific  and  from  a  practical  standpoint. 

During  this  early  period  Sir  William  Thomson  had  been 
making  his  memorable  investigations  into  electrostatic 
measurements,  and  had  designed  tbe  various  electrometers 
that  now  bear  his  name.  The  fifth  appendix  to  the 
Dundee  report  (1867)  is  a  "  Report  on  Electrometers  and 
Electrostatic  Measurements,"  by  Sir  William  Thomson, 
F.R.S.,  and  contains  35  pages,  a  complete  illustrated 
account  of  repulsion  electrometers,  symmetrical  electro- 
meters and  attracted-disk  electrometers,  together  with  a 
general  statement  of  the  theory  and  practice  of  the 
replenisher. 

There  are  no  doubt  many  people  who  would  be  roused 
to  enthusiasm  by  the  announcement  of  a  text-book  of 
electricity  by  J.  Clerk  Maxwell — and  there  is  truly  much 
excuse  for  enthusiasm  over  Appendix  B  to  the  1863  Report, 
for  here  we  have  reprinted  a  60-page  treatise  "  On  the 
Elementary  Relations  Between  Electrical  Measurements,"  by 
Prof.  J.  Clerk  Maxwell.  This  appendix  in  itself  is  of 
immense  value,  and  will,  no  doubt,  be  read  with  eagerness  by 
those  to  whom  these  reports  have  hitherto  been  inaccessible. 

In  1870  the  Committee  was  "unable  to  report  any 
material  progress,"  and  suggestions  were  made  for  tbe 
appointment  of  several  small  committees.  TLese  committees 
devoted  themselves  to  consideration  of  (1)  the  standard  of 
resistance  ;  (2)  the  standard  of  capacity  ;  (3)  the  standard  of 
electromotive  force  ;  and  the  reports  immediately  following 
are  chiefly  concerned  with  the  testing  of  various  coils  and 
the  establishment  of  national  standard  laboratories. 

Although  the  work  of  the  Committee  since  that  time  has 
not  been  of  such  an  epoch-making  kind,  it  has,  neverthehss, 
been  of  great  scientific  importance.  In  1891  it  prepared 
evidence  for  the  Board  of  Trade  inquiry  into  the  "  Standards 
for  the  measurement  of  electricity  for  use  in  trade,"  and  it 
has  taken  an  active  part  in  the  preparation  of  the  specifica- 
tions for  the  Clark  cell,  and  other  more  recent  forms  of 
standard  cells. 

Considerable  space  in  the  later  reports  is  devoted  to  the 
consideration  of  resistance  thermometry,  and  the  Committee 
authorised  various  comparisons  and  researches  to  be  made  on 
electrical  and  gas  thermometry,  the  results  of  which  are 
embodied  in  appendixes  to  the  reports  in  1893,  1899  and 
1903. 

In  1895  the  Committee  turned  its  attention  to  magnetic 
units,  and  discussed  a  paper  on  this  subject  by  Dr.  Oliver 
Lodge.  This  paper  is  printed  in  full  in  an  appendix  to  the 
report,  and  is  a  valuable,  though  little  known,  contribution  to 
the  literature  of  magnetism.  The  1896  meeting  devoted  its 
time  to  discussing  a  standard  heat  unit :  suggestive 
letters  from  the  highest  authorities  on  heat  measurement 
were  received,  and  these  are  duly  published  with  the  report 
in  this  volume.    . 

The  Electrical  Standards  Committee  is  ix)  be  congratulated 
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on  this  publication  of  the  labours  of  its  members  and  their 
illustrious  predecessors,  not  only  on  account  of  its  historical 
interest,  but  as  providing  an  excellent  statement  of  principles 
by  such  masters  as  Kelvin  and  Maxwell,  and  also  as  pointing 
out  the  lines  of  recent  research  and  progress  in  electrical 
measurement. — P.  H.  S.  K. 


WORKSHOP    FLOORING. 


By  W.  H,  booth. 


Resuscitation.      By    C.    A.    Lauffeb,    M.I).       London  : 
Chapman  &  Hall.     Price  28.  net. 

This  is  a  small  book  by  the  medical  director  of  the 
Westinghouse  Electric  and  Manufacturing  Co.,  of  Pittsburg. 
It  describes  simply  and  concisely  Hcbiifcr's  prone  pressure 
method  of  artificial  respiration,  which  should  be  tried  in  all 
cases  of  electric  or  traumatic  shock,  drowning  or 
asphyxiation  from  any  cause ;  the  directions  for  self- 
instruction  are  supplemented  by  anatomical  details,  so 
that  an  intelligent  grasp  of  the  rationale  of  the  treatment 
may  be  obtained  by  those  who  read  the  book. 

Dr.  Lauffer  was  struck  by  the  number  of  cases  that  came 
under  his  observation  where  the  respiratory  apparatus  had 
become  temporarily  inhibited  and  death  had  supervened 
before  medical  aid  could  be  procured.  Had  those  present  at 
the  accident  possessed  the  simple  knowledge  of  producing 
artificial  respiration,  many  of  these  lives  could  have  been 
saved. 

Accordingly  he  set  to  work  to  train  as  inany  men  as 
possible  within  his  sphere  of  influence,  and  one  man  alone  of 
those  was  instrumental  in  saving  six  victims  of  electric 
shock — all  of  which  would  have  been  fatal  cases  but  for 
his  timely  and  efficient  efforts. 

As  was  pointed  out  in  these  pages  a  few  months  ago 
(April  4th),  death  may  be  instantaneous  as  the  result  of  a 
shock,  the  heart  being  thrown  into  a  state  of  fibrillary  con- 
tractions. It  would  be  impossible  for  a  layman  to 
differentiate  between  such  a  case  and  one  where  respiratory 
inhibition  only  had  occurred,  so  that  all  victims  of  shock 
should  be  at  least  given  a  chance  of  being. brought  round 
even  though  the  labour  entailed  should  be  wasted. 

The  same  method  is  applicable  to  cases  of  apparent 
drowning,  inhalation  of  noxious  gases,  various  poisons,  shock 
produced  by  heavy  blows,  &c. 


Wechselsfromnrheitsdiagramme  :  Das  Rechmn  mil  umlavffnde 
Vecforen  nach  der  SymhoUi^rhen  Methode.  By  Emil 
Waltz.     Berlin  :  Hermann  Meusser.     Price  M.  22.5. 

Herr  Waltz,  in  his  preface,  states  that  he  originally 
merely  intended  to  produce  a  German  translation  of  Messrs. 
Cramp  and  Smith's  bock  on  "  Vectors  and  Vector  Diagrams," 
but  decided  later  that  a  complete  survey  of  the  subject 
would  involve  the  writing  of  practically  a  new  and  much 
enlarged  book,  and  this  plan  he  finally  adopted.  The 
result  is  a  volume  about  three  times  as  large  as  the  English 
book,  although  covering,  if  anything,  rather  less  ground. 

The  extra  space  is  devoted,  in  typically  German  fashion, 
to  a  more  thorough  and  detailed  study  of  the  points  touched 
upon. 

Whether  this  will  help  the  ordinary  student,  is  an  open 
question,  as  the  extreme  detail  evidently  aimed  at  is  often 
the  cause  of  much  waste  of  time  to  the  reader.  It  also 
makes  it  difficult  for  him  to  get  a  clear  view  of  the  relative 
importance'  of  the  various  quantities,  since  many  of  the 
points  raised  are  minor  ones,  of  purely  theoretical  interest. 

Numerical  examples  are  fairly  frequent,  but  even  these 
often  have  an  air  of  unreality  for  want  of  diagrams  of 
connections  and  arrangement,  and  a  clearer  explanation  of 
the  relations  of  the  given  resistaECfs,  reactances,  &c.,  to  the 
dimensions  of  the  apparatus  dealt  with. 

As  a  comprehensive  reference  bcok  on  the  subject  of 
-vector  and  circle  diagrams  as  applied  to  simple  alternating 
circuits,  to  transfoimers  and  to  induction  motors  (other 
apparatus  have  had  to  be  exclueled  for  amount  of  space),  the 
volume  will,  however,  prove  of  considerable  value  to  those 
already  having  a  good  working  knowledge  of  alternating 
currents. 

The  explanation  of  the  actions  going  on  in  the  polj phase 
induction  motor,  given  in  Chap.  12,  is  especially  clear  and  to 
the  point. 


TriE  floorint?  of  a  workshop  u  a  detail  de»er?io(7  of  considerably 
greater  attention  than  it  often  receives.  A  f.oor  shonld  be  Bome- 
thing  more  than  a  mere  divihion  between  two  rooms,  thoof^h  this 
view  of  a  floor  ha«  been  in  the  past  carried  to  snch  an  eitrtme, 
that  it  has  often  not  been  thought  necessary  to  make  a  Boor 
sufficiently  sound  to  prevent  dufit  from  falling  through  the  cracks 
and  upon  the  tools  beneath.  With  this  view  of  the  duties  of  a 
floor,  it  is  not  eurprising  that  the  ground  floor,  below  which  there 
is  no  room,  should  be  left  of  plain  unvarnished  dirt.  We  say  nn- 
varniBhea  advisedly,  because  a  dirt  floor  that  is  varnished  is  better 
than  one  that  is  unvarnished.  The  usual  dirt  floor  appears  to  be 
cinders  trampled  hard,  and,  in  process  of  time,  more  or  leas  covered 
with  iron  dust.  When  dry  such  floors  are  very  dusty  and  cause  a 
deposit  of  dust  upon  the  machine  tools,  greatly  to  the  detriment  of 
these  costly  appliances.  To  prevent  dust,  e8i)ecially  when  sweeping 
up,  it  is  the  practice  to  water  such  floors,  a  proceeding  which  pro- 
motes the  rusting  of  the  iron  filings,  and  probably,  when 
the  water  has  evaporated,  leaves  the  floor  dustier  than  ever.  Bat, 
except  with  an  undesirable  amount  of  swilling,  a  dirt  floor  will 
always  cast  up  much  dust  when  swept. 

If  anyone  is  so  unfortunate  as  to  possess  a  dirt  floor,  he  may 
mitigate  its  faults  by  means  of  oil.  An  oiled  floor  will  be  dnstless. 
The  oil  should  be  a  heavy  non-volatile  quality  of  petroleum  resi- 
duum, so  as  to  be  free  from  inflammable  vapour,  and  it  should  be 
sprinkled  hot  through  as  fine  a  rose  as  it  will  freely  pass.  The 
application  should  be  scanty,  and  repeated  if  necessary  after  the 
effect  has  been  observed.  No  more  than  necessary  must  be  employed. 
After  the  first  application,  all  collection  of  dirt  about  machine  feet 
should  be  r(  moved  with  a  sharp  flat  spade,  and  the  whole  floor 
should  be  kept  level,  and  no  low  places  allowed  to  wear  in  it.  Such  a 
floor  ought  to  be  swept  with  a  softish  brufh,  and  damp  sawdust 
may  be  sprinkled  all  over  before  sweeping.  Men  working  at 
machines  should  stand  on  boards  to  keep  them  off  the  floor.  The 
worst  dirt  producer  in  a  shop  is  the  badly  cleaned  casting,  which 
brings  in  sand  and  black  dirt.  Castings  properly  cleaned  by  acid 
water,  and  washed  off,  bring  in  no  dirt. 

One  of  the  worst  floors  is  that  of  soft  pine,  which  splinters  badly 
and  cannot  be  kept  nicely  clean.  For  heavy  shop  flocrs  the  street 
paving  block  of  hard  wood  is  a  good  covering.  To  make  a  good 
floor  with  blocks  which  shall  be  even,  the  foundation  of  concrete 
must  first  be  laid  and  floated  level  to  a  fine  surface,  which  should 
first  be  allowed  to  set  to  dryness,  and  then  hot  tarred.  The  floor 
blocks  may  then  be  laid  on  it,  each  block  being  dipped  in  hot  tar 
mixture  as  laid,  and  tapped  up  to  the  adjacent  blocks  and  down  on 
its  bed. 

Such  a  floor  is  expensive.  It  is  probable,  however,  that  the  blocks 
need  not  exceed  3  in.  in  height,  for  the  wear  of  a  shop  floor  is  small 
compared  with  that  of  street  paving. 

Such  a  block  floor  would  be  put  into  good  condition  by  dressing 
with  linseed  oil.  All  floors  in  the  best  American  shops  are  made  of 
i-in.  maple  boards  about  4  in.  wide,  nailed  across  pine  boards  about 
li  to  2  in.  thick,  these  being  in  turn  nailed  to  battens  that  are 
sunk  level  in  concrete.    The  pine  beards  thus  rest  on  the  concrete. 

In  an  English  modification  of  this  floor  the  concrete  is  of  breeze 
floated  over  with  tar  mixture,  upon  which  are  nailed  pine  boards, 
and  on  these  again  the  hard  maple.  There  is  no  doubt  that  no  floor 
exceeds  the  maple  floor  in  excellence  for  light  tool  shops.  It  is 
lightly  oiled  with  linseed  tc  keep  it  in  order  and  kept  swept,  and 
where  dirt  tends  to  trample  hard  on  it,  scraped.  Such  floors, 
properly  attended  to,  remain  clean,  smooth,  and  free  from  dust. 

The  pine  floor  is  of  too  open  a  grain  to  remain  dust  free.  If  the 
colour  is  not  objected  to,  the  Australian  woods  of  the  eucalypiua 
order  would  probably  serve  well  as  floorboards  if  well  seasoned  and 
dried,  for  they  are  hard  and  close  grained.  Except  the  Jarrah,  of 
West  Australia,  and  its  congener  the  Karri,  the  Australian  timbers 
are  not  much  seen  here.  The  blue  gum,  tallow  wood,  and  black- 
butt  are  familiar  timbers  in  Australian  wagon  works,  are  dense 
and  heavy,  and  should  make  good  tiooiijg  wocd,  if  laid  dry 
enough  not  to  curl  edgeways  in  the  process  of  further  drying. 

Where  machines  are  run  flooded  in  lard  oil,  there  are  rarely 
provided  floor  trays  of  an  area  sufficient  to  catch  all  the  oil  drops 
or  greasy  shavings  of  metal.  Such  trays  ought  to  be  much  larger 
than  usually  provided.  Automatics  are  so  usually  placed  together 
that  it  would  seem  good  policy  to  stand  them  on  an  entirely  metal- 
sheeted  floor  in  a  section  by  themselves. 

Where  a  machine  requires  a  special  foundation  and  holding-down 
bolts,  there  is  no  objection  to  this  being  at  the  general  level  of  the 
concrete,  the  pine  and  facing  timber  coming  between  this  and  the 
machine,  and  any  holding-down  bolts  standing  through  the 
timber.  But  where  a  special ,  foundation  comes  up  through  the 
floor,  the  boards  should  ccme  close  up  to  the  foundation,  and  the 
joint  should  be  concealed  by  laying  round  the  foundation  block 
and  upon  the  floor  a  fillet  of  wood  2  A  in.  X  1^  in.  or  thereabouts  as 
a  finish. 

Except  in  these  special  cases  floors  should  always  extend  com- 
pletely beneath  machines,  which  can  then  be  removed  and  their 
positions  varied  without  inconvenience.  Most  machine  tools  can 
be  placed  direct  upon  a  good  floor,  and  to  this  end  machines  ought 
to  be  planed  on  the  underside  of  their  bed-plates  parallel  with  the  top 
side.  A  level  floor  will  then  give  level  machines  with  least  cost  in 
erection.  A  floor  should,  in  fact,  be  such  that  a  properly-made 
machine  need  only  be  simply  set  down  ut)on  it  to  be  ready  to  run, 
coach  screws  being  a  suflBcient  holding-down.     When  a  machine  is 
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renio\  ed  the  screw  holes  in  the  floor  oupht  to  be  plugged  with 
plugs  of  the  slime  material  cut  with  the  grain  horizontal  and 
planed  off  after  driving  nearly  flush. 

The  objects  to  be  kept  in  view  in  planning  a  floor  are  level  sur- 
face upon  which  and  about  which  machines  may  be  placed  and 
moved  at  will  ;  a  surface  to  which  dirt  will  not  adhere  and  in  which 
chips  will  not  become  imbedded  ;  a  surface  easily  to  be  cleaned  and 
which  will  not  break  up  into  splinters.  It  should  be  free  from  knots, 
and  this  alone  will  b.ir  all  the  cheap  pines  of  the  northern  hemisphere. 
It  should  be  easy  to  sweep,  close  jointed,  so  that,  if  necessary,  it  can 
be  washed  without  letting  water  percolate,  and  it  should  be  capable 
of  a  sutRciently  oily  surface  to  adhere  to  dust  until  the  sweeper 
comes  round. 

Though  pine  wood  can  be  had  free  from  knots,  such  timber  is  too 
soft  and  absorbent  of  oil,  water  and  chips  ;  the  pitch  pine  may  be 
excepted.  The  pines  of  Australia  and  New  Zealand  are  hard,  closely 
grained  and  dense  timbers  of  less  splintering  nature  and  remarkably 
free  from  knots. 

Where,  as  at  the  entrance  of  a  room,  a  floor  wears  into  a  hole, 
this  should  be  prevented  by  closely  studding  it  with  small  hard 
nails  over  the  part  where  wear  takes  place,  or  a  grid  of  plain  bars 
may  be  let  into  the  floor  like  a  mat,  removable,  so  that  the  accumu- 
lation of  dirt  can  be  cleared  away. 

Generally,  the  flwr  of  a  shjp  ought  not  to  be  looked  upon  as  the 
dumping  ground  for  rubbish  and  tea  leaves,  and  there  should  be 
nothing  upon  the  floor,  except  what  is  necessary  for  the  work  in 
hand,  such  as  castings  or  forgings  too  heavy  or  bulky  to  be  placed 
on  shelves  or  benches.  No  benches  other  than  colid- fronted  benches 
with  drawers,  should  be  placed  against  the  walls  of  a  shop,  other- 
wise rubbish  will  surely  accumulate  in  the  covered  space.  Shelving 
for  tools,  small  parts,  etc.,  should  be  open  to  light  on  both  sides, 
and  most  shelving  would  be  better  made  of  wire  netting  or  of 
expanded  metal  than  of  wood  or  of  sheet  metal.  For  tools  such 
as  have  cutting  edges  the  shelving  and  shop  stands  should,  of 
course,  be  of  hard  wood  ;  but  even  then  a  shelf  of  narrow-spaced 
bars  will  prevent  accumulation  of  dirt  from  taking  place.  Asphalt 
or  any  semi-plastic  material  is  of  doubtful  value,  as  heavy  articles 
gradually  sink  into  it,  especially  in  warm  weather,  and  the  hollows 
thus  formed  become  receptacles  for  dirt. 


THE  KEOKUK  POWER  DEVELOPMENT. 


One  has  become  so  accustomed  to  regard  the  United  States  as  the 
home  of  big  things,  that  the  Keokuk  hydro-electric  development  on 
the  Mississipi  River,  despite  its  projected  capacity  of  300,000  h.p.,  is 
apt  to  be  overlooked. 

Actually  it  is  the  largest  water-power  plant  in  the  world,  and 
that,  moreover,  with  a  comparatively  low  head  of  water. 

Our  American  contemporary,  Power,  recently  described  at  con- 
siderable length  many  interesting  features  of  this  scheme,  and  the 
following  particulars  are  gathered  from  this  source. 

Naturally  the  constructional  work  concerned  the  civil  engineer 
rather  than  the  electrical  man,  as  it  was  necessary  to  hold  up  the 
Mississipi  River,  which  at  Keokuk  is  nearly  a  mile  in  width,  and 
divert  a  large  proportion  of  its  flow,  ranging  from  20,000  cb.  ft. 
per  sec.  minimum  to  372,000  cb.  ft.  per  sec.  maximum  through  thirty 
18  ft.  diameter  concrete  tubes  to  the  turbines  in  the  power  house, 
which  stands  in  the  river. 

For  about  12  miles  above  this  point  the  river  level  falls  some 
23  ft.  over  the  Des  Moines  Rapids,  and  the  erection  of  the  dam  has 
had  the  effect  of  forming  a  lake  from  one  to  three  miles  wide,  for 
65  miles  above  the  dam,  with  a  depth  at  its  lower  end  of  40  ft.  and 
at  its  upper  end  of  8  ft.  One  of  the  conditions  imposed  by  the 
United  States  Government  was  that  navigation  should  not  be 
interrupted,  and  thus  it  comss  about  that  a  lock  and  a  large  dry 
dock  were  incorporated  with  the  dam,  which  take  the  place  of  a 
now  disused  9-mile  canal,  which  formerly  passed  round  part  of  the 
rapids. 

The  dam  itself  has  a  total  length  of  4,649  ft.,  and  consists  of 
118  concrete  piers  6  ft.  wide,  53  ft.  high,  and  with  a  thickness  of 
29  ft.  at  the  top  and  42  ft.  at  the  bottom,  the  taper  being  on  the 
down  stream  face. 

The  intervening  30  ft.  spaces  between  the  piers  were  subsequently 
filled  by  means  of  a  concrete  web  rising  32  ft.  above  the  river 
bottom,^wifch  vertical  up-stream  and  curved  down-stream  faces. 

The  webs  are  surmounted  by  adjustable  steel  gates  which  hold 
back  the  water  and  create  a  difference  in  level  of  between  29  ft. 
and  41  ft.  depending  on  their  position. 

The  dam  is  of  the  gravity  type  and  coffer-dams  were  used  in  its 
construction,  the  river  being  only  some  ''  ft.  deep. 

The  first  36  spans  of  the  east  end  of  the  dam  were  built  on  a 
meadow  intervening  between  the  normal  shore  of  the  river  and  the 
bluffs,  and  for  these  no  cofferdam  was  littdec^  Coming  to  the 
river,  a  sectional  coffer-dam  78  ft.  wide  was  constructed,  as 
required,  the  first  section  to  be  puc  down  being  about  1,000  ft. 
long.  Subsequent  sections  ranged  in  length  from  400  ft.  up.  A 
complete  pumping  plant  containing  two  r.-in.  centrifugal  pumps 
of  about  1,000  gallons  per  min.  capacity,  was  used  for  pumping 
out  the  various  eections  of  coffer-dam  enclosed  area. 

The  first  operation  in  constructing  the  dam  was  to  blast  out  a 
slot  in  the  rock  bottom  of  the  river  several  feet  deep  and  as  wide 
as  the  base  of  the  dam  itself  in  which  the  solid  concrete  work  of 
the  huge  monolithic  structure  was  commenced.  Thus,  the  dam 
was  firmly  keyed  in  position.    Next,  the  solid  concrete  piers  and 


overhead  connecting  arches  were  poured  into  steel  moulds. 
As  a  section  of  the  concrete  hardened,  the  forms  were  removed  and 
used  again.  A  partition  wall  was  thrown  across  the  coffer-dam 
between  the  finished  and  unfinished  work  and  the  section  of  coffer- 
dam thus  rendered  unnecessary  would  be  destroyed.  Coffer-dam 
material  was  economised  and  the  least  possible  obstruction  was 
made  to  the  flow  of  the  river,  the  spaces  between  the  piers  being 
left  clear  for  the  water  to  flow  through. 

On  the  site  of  the  power-house,  dry  dock  and  lock  a  large  coffer- 
dam was  put   down   and   pumped   out,   unwatering    an   area    of 
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Plan  of  the  Keokuk  Dam  and  Power  House. 

35  acres.  After  the  completion  of  these  structures  the  work  of 
building  up  the  dam  between  the  piers  was  commenced. 

The  power  house  will  ultimately  be  one-third  of  a  mile  long  ; 
the  first  section  built  is  859  ft.  long,  and  as  in  the  case  of  the 
dam,  &c ,  is  of  concrete,  but  partly  reinforced  on  the  walls,  with  a 
width  of  133  ft,,  and  depth,  including  the  part  under  water,  of 
177  ft. 

The  substructure  portion  containing  the  intake  tubes,  turbines, 
and  draft  tubes,  is  70  ft.  high  from  the  bottom  of  the  foundations, 
which  are  25  ft.  below  the  river  bed,  and  rest  on  solid  limestone. 
The  sectional  view    gives  some  idea  of  the  arrangement  of  the 
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Sectional  View  of  the  Keokuk  Powee  House. 

generator  and  switch  rooms,  while  a  further  sectional  view  shows 
the  arrangement  of  one  of  the  generating  units. 

The  present  equipment  consists  of  15  Francis  type  turbines, 
normally  rated  at  10,000  HP.,  but  capable  of  giving  13,000  H  P. 
each,  which  are  claimed  to  have  an  efficiency  of  86  per  cent,  on  a 
32-ft.  head,  and  speed  of  58  b.p.m. 

The  turbine  runner,  16  ft.  in  diameter,  carries  20  blade?,  and  is 
hung  on  a  25-in.  shaft,  which  carries  the  alternator  rotor  at  its 
upper  enl,  and  is  supported  half  way  in  a  tingle  huge  thrust 
bearing,  "the  weight  of  the  revolving  parts  being  some  550,000  lb. 
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Two  oteady  bearings  are  also  provided  to  hold  the  parta  in 
position. 

The  thrust  bearing  is  of  the  roller  type,  and  is  provided  with 
means  for  forcing  a  film  of  oil  between  the  two  faces  at  2o0  lb. 
per  eq.  in.  pressure,  to  float  the  load  and  obviate  the  need  of 
rollers.  An  attempt  is  to  be  made  to  operate  with  the  rollers  only, 
and  use  oil  in  emergencies.  The  turbines  are  fitted  with  Lombard 
governors,  and  four  water-inlet  passages  are  provided  to  each 
runner,  each  fitted  with  a  headgate  and  screen. 

The  alternators  are  each  of  7,r»00  KW.  normal  output,  of  the 
revolving  field  type,  generating  2."i-cycle  three-phase  current  at 
1 1 ,000  volts  pressure. 

Owing  to  their  low  speed  these  machines  are  31  ft.  in  diameter 
and  over  7  ft.  high. 

The  efficiency  of  these  generators  is  '.>{', '^  per  cent,  at  foil  load  and 
their  regulation  is  V.i  per  cent,  at  loO  per  cent,  power  factor.  Each 
machine  is  fitted  with  a  brake  to  facilitate  bringing  the  revolving 
parts  to  rest  when  shutting  down. 

The  method  of  excitation  is  somewhat  unusual.  Two  2,000-K.v.A. 
alternators  driven  by  water  turbines  of  the  same  general  design  as 
the  main  turbines  will  furnish  excitation  current  for  the  .30  main 
generators  in  the  completed  station.  These  feed  25.cycle  current  at 
440  volts  to  three-phase  bus- bars  running  the  length  of  the  station. 
From  these  bus-bars  a  IdO-icw.  motor-generator  set  is  operated  for 
each  main  generator,  supplying  it  with  current  at  250  volts. 

For  emergency,  another  440-volt  bus  has  been  installed  for  each 
group  of  16  units,  supplied  from  the  main  power  bus-bars  through 
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Abbangembnt  of  Keokuk  Hydro-Electeic  Unit. 


two  600-K.V.A.  transformers  and  all  of  the  motor- generators  are 
arranged  for  connection  with  this  bus.  The  voltage  of  each  main 
generator  is  controlled  by  a  Tirrill  regulator  connected  with  the 
field  of  the  exciter. 

Energy  is  distributed  in  the  locality  at  ll,nOO  volts  pressure,  but 
for  long-distance  transmission  it  is  stepped  up  to  110,000  volty. 

High  and  low-tension  bus-bars  in  duplicate  are  provided, 
coupled  through  selector  switches  to  the  various  apparatus.  One 
L.T.  emergency  bus  runs  the  length  of  the  station  ;  the  other,  for 
normal  use,  is  in  sections  coupled  through  switches  and  current- 
limiting  reactances,  so  that  each  outgoing  line  will  be  fed  from  its 
own  machine  and  transformer  group.  Local  11, 000-volt  bus-bars 
are  also  provided. 

Except  those  for  the  low-tension  bus  sections,  all  switches  are 
non-automatic,  and  arranged  so  that  trouble  in  one  section  causes 
the  opening  of  the  two  nearest  section  switches,  and  through  a 
relay  on  the  voltage  regulators,  a  reduction  of  the  generator 
voltage. 

The  emergency  and  transfer  high-tension  bus  is  divided  into 
sections,  one  for  each  line.  The  other  is  similarly  arranged,  but 
equipped  with  section  switches,  so  that,  if  desired,  the  sections 
may  be  paralleled. 

The  low-tension  switches  are  directly  above  the  bus-bars,  and  are 
enclosed  in  concrete  cells. 

The  low-tension  circuits  are  guarded  from  internal  voltage  surges 
by  electrolytic  static  dischargers  connected  to  the  various  sections. 
Protection  from  excessive  current  is  secured  by  the  sectionalisation 
previously  mentioned,  which  divides  the  equipment  into  10  groups. 
Connection  between  these  groups  is  made  through  current  react- 
ances rated  at  240  k.v.a.  These  reactances  consist  of  copper  cable 
wound  on  three  large  concrete  cores,  making  a  total  weight  of 
about  27,000  lb. 

The  transformers  are  for  three-phase,  25  cycle,  11,000-110,000-volt 
service  and  rated  at  9,000  k.v.a.  On  the  low-tension  side  they  are 
connected  delta  and  on  the  high-tension,  star,  with  the  neutral  dead 


grounded.  Each  transformer  in  w:t  in  a  concrete  compartment  and 
weighs  231, 0<X)  lb.,  and  10,i>mO  gallons  of  oil  i«  reiiaired. 

The  connections  from  the  transformers  to  the  high-tennon  boB- 
bars  and  switches,  which  consiiit  of  li-in.  standard  iron  pipe, 
extend  vertically  to  the  top  floor  where  the  bos-ban  and  switches 
are  located.  These  connection  pipes  are  painted  oopper  ooloor  for 
psychological  reasons. 

The  high-tension  switches  are  triple-pole  eolenoid  operated  az;d 
of  400  amp.  capacity.  They  are  provided  with  disoonnectincr 
switches  on  one  side  only,  being  attached  directly  to  the  high- 
tension  bus-bars  on  the  other. 

The  high-tension  bus-bars  are  installed  individaally  in  separate 
rooms  and  run  the  full  length  of  the  building.  These  bos-bars 
are  of  2-in.  standard  iron  pipe  hung  from  the  ceiling  by  seren- 
unit  suspension  insulators.  The  connections  from  the  bus-bars  to 
the  current  translormers  are  of  li-in.  copper  pipe.  From  the 
transformers  the  connections  pass  directly  up  through  the  roof 
bushings,  :hrough  choke  coils  to  an  air-disconnecting  awit<;h  of  the 
rotary  double-break  type,  mounted  24  ft.  between  phases  and  with 
arms  12  ft.  long.  Taps  to  the  lightning-arrester  homa  are  made 
between  the  choke  coils  and  the  disconnecting  switches.  The 
home  are  connected  through  roof  bushings  with  electrolytic  arrester 
tanks  enclosed  in  concrete  compartments  on  the  top  floor  of  the 
building,  ,  . 

The  oil  switches  are  all  operated  from  a  remote  control  bench 
board,  which  will  extend  round  three  sides  of  a  room  on  the  top 
floor  ;  the  board  will  be  in  charge  of  a  load  dispatcher  who  will  be 
in  telephonic  communication  with  the  entire  system. 

Two  long-distance  lines  carried  on  a  single  set  of  towers 
have  been  run  to  St,  Louis,  144  miles  distant,  where  60,00"  H.f.  has 
been  contracted  for.  These  lines  are  of  36,<>00-KW.  capacity  each. 
Two  27,000-KW.  lines  have  also  been  built  to  Burlington. 

The  larger  lines,  those  to  St.  Louis,  are  of  J-in.  copper  cable  : 
these  cables  are  carried  on  towers  averaging  So  ft.  high,  spaced  on 
800-ft.  centres,  by  means  of  suspension-type  insulators,  each 
consisting  of  seven  10-in.  disks. 


The  Lightning  Conductors  of  St.  Paul's  Cathedral. 

— St.  Paul's  Cathedral  was  completed  long  before  the  introduction 
of  lightning  conductors,  and  it  was  not  until  1 769  that  the  Dean 
and  Chapter,  alarmed  by  serious  damage  to  other  buildings  by 
lightning,  applied  to  the  Royal  Society  for  advice  as  to  the  best 
means  of  safeguarding  the  Cathedral.  Benjamin  Franklin,  the 
inventor  of  the  lightning  conductor,  was,  at  the  time,  in  London, 
and  the  Society  invited  him  to  act,  in  conjunction  with  Dr.  Watson 
and  Messrs,  Delaval,  Canton  &  Wilson,  in  advising  as  to  the  best 
means  to  adopt.  This  Committee  disagreed  as  to  whether  points 
or  balls  should  be  used  as  terminals,  and  a  controversy  was  started 
that  lasted  some  years,  but  Franklin's  recommendation  of  points 
was  adopted  by  the  Dean  and  Chapter,  and  the  system  for  which 
he  was  largely  responsible  was  installed. 

In  this  scheme  the  metals  used  in  the  construction  of  the  build- 
ing were  used  as  part  of  the  system,  the  breaks  in  continuity  being 
made  up  with  iron  bars.  It  is  probable  that,  under  the  conditions 
then  existing,  this  was  sufficiently  effective,  but  in  1S72  it  was 
found  to  be  in  bad  order,  owing  to  rust  and  derangement,  and  a 
system  of  copper  ropes  was  installed,  the  mains  to  earth  being 
carried  through  the  air  ducts  or  shafts  arranged  by  Sir  Christopher 
Wren  in  the  walls  for  the  rain-water  pipes,  and  ending  in  a  large 
sewer  that  almost  surrounds  the  Cathedral, 

In  1900  the  conductors  we f "3  overhauled,  and  more  copper  ropes 
were  carried  over  the  roofs  und  down  the  ducts.  Recently  Mr. 
Alfred  Hands,  M.I.EE.,  was  instructed  to  examine  the  system 
and  advise  as  to  the  better  protection  of  the  building.  He 
found  that  21-rope  conductors  were  carried  down  in  the  ducts,  some 
terminating  in  the  ground  with  comparatively  small  copper  plates, 
others  connected  to  iron  tubfs  driven  into  the  ground,  and  some 
"  earthed  "  on  to  water  mains  :  but  three  had  been  cut  away  and 
were  coiled  up  inside  the  Cathedral,  and  others  were  found  in  the 
dirt  in  the  sewer,  now  disused  and  comparatively  dry. 

The  carrying  of  the  conductors  through  the  ducts  may  originally 
have  been  justifiable,  but  as  from  time  to  time  gas  and  water 
service  pipes,  hot-water  pipes,  electric  light  leads,  and  other  rami- 
fications of  metal  were  also  carried  into  these  ducts,  close  to  the 
conductors  and  leading  to  various  parts  of  the  Cathedral,  the 
arrangement  was  regarded  as  a  very  undesirable  out,  and  they  have 
all  Lsen  remo/ed  by  Messrs.  J,  W.  Gray  &  Son,  of  91,  Leadenhall 
Street,  EC.  (in  which  firm  Mr.  Hands  is  a  partner),  who  have 
now  installed  14  new  main  conductors  of  copper  tape  1  in.  \  J  in., 
which  are  carried  down  to  earth  on  the  outer  walls,  and  end  under- 
ground with  copper  plates  4  ft.  x  S  ft.  t>  in.,  sunk  over  12  ft.  in 
wet  clay,  with  connections  to  hydiant  mains.  Connections  have  also 
been  made  to  various  roof  metals  not  previously  connected, 
but  the  copper  rope  conductors  on  the  upper  part  of  the  building 
have  not  as  yet  been  renewed.  These  are  so  interconnected  that 
satisfactory  tests  are  impossible,  but  Messrs.  Gray  ^t  Son  are  now 
regilding  the  cross  and  other  parts  of  the  Cathedral,  and  Mr.  Hands 
is  taking  advantage  of  the  opportunity  to  inspect  the  upper  part 
of  the  conductor  system. 

In  one  of  the  western  towers  a  part  of  one  of  the  original  iron- 
bar  conductors,  erected  under  Franklin's  supervision  about  140 
years  ago.  was  found  still  in  place.  It  had  probably  been  left 
because  of  the  difficulty  of  removing  all  but  the  lower  portion,  and 
being  inside  the  tower,  and  not  exi)osed  to  the  weather,  was  still  in 
a  good  state  of  preservation. 
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NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Oompiled  expressly  for  this  Journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  286,  High  Holborn,  London,  Vf'^C,,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


18,692.  "  Electromagnet  stage  drop-curtain."  T.  B.  Boatwbight.  August 
18ch. 

18.727.  "Spark-plugs."  M.  G.  Kopf.  (Convention  date,  November  8th, 
1912,  United  States.)    August  18ih.    (Complete  ) 

18.728.  "Spark-plug  socket  for  oil  and  gas  engines."  E.C.Male.  August 
18th.    (Complete.) 

18,733.    "  Electric  pocket  lamps."    B.  Lax.    August  18th.    (Complete.) 

18,751.    "Setting  tiny  apparatus  from  a  distance."    Siemens  Bros.  &  Co., 

Ltd.    (Siemens   &   Halske    Akt.  Ges.,    Germany.)      (Addition    to   30,292/10.) 

August  18th.    (Complete.) 

18,753.  "Sparking-plugs."  Sec.  Generale  des  Huileskt  Foubnitdebs  In- 
DusTRiELLEs  L.  Oleo.  (Couveution  date,  June  6th,  1913,  France.)  August 
18th.    (Complete.) 

18,755.  "Insulators."  A.  Orinschnig.  (Convention  date,  May  5th,  1913, 
Austria.)    August  18th.    (Complete.) 

48,765.  "Oscillatory  electrodynamic  apparatus  for  submarine  signalling  and 
other  purposes."  R.  A.  Fessenden.  (Convention  date,  January  29th,  1913, 
United  States.)    Autjust  18th.    (Complete.) 

18,779.  "  Terminals  and  high-tension  wires  of  magnetos  for  internal-oom- 
bnstion  engines."    W.  Douglas  (trading  as  Douglas  Bros.).    August  19th. 

18.818.  "  Apparatus  for  industrially  producing  hydrogen  and  oxygen  from 
water  by  electrolysis."  Soc.  Anon.  l'Oxhtdrique  Francaise.  (Convention 
date,  September  2Ist,  1912,  France.)    August  19th.    (Complete.) 

18.819.  "Electrically-propelled  road  vehicles."  E.  Cross.  August  19th, 
(Complete.) 

18,827.  "Apparatus  for  measuring  ionisation  of  gases."  Siemens  Bros. 
AND  Co.,  Ltd.  (Siemens  &  Halske  Akt.  Ges.,  Germany.)  August  19th.  (Com- 
plete.) 

18,833.  "  Method  of  and  means  for  effecting  the  eCaoient  transmission  of 
electric  signalling  impulses  through  insulated  cables  and  wires,"  A.  Williams. 
August  19th. 

18,869.  "Electrolytic  devices  suitable  for  use  as,  or  in  the  construction  of, 
meters,  switches,  and  other  apparatus."  W.  B.  Thorpe  and  Thorpe  Meter 
Syndicate,  Ltd.    August  19th. 

18,883.    "  Field  magnets."    A.  Rolfe.    August  20th. 

18,900.  "  Detachable  desk  for  use  with  a  table  telephone  or  other  suitable 
support."    J.  D.  Joyce  and  H.  C.  Lumb,    August  20th.    (Complete.) 

18,902.  "  Antiseptic  paper  cover  for  the  mouthpiece  of  telephone-transmit- 
ting instruments."    H.Smith.    August  20th. 

18,907.  "Dynamo-electric  machinery  and  conductors  therefor."  Siemens 
Bros.  Dtnamo  Works,  Ltd.,  and  E.  O.  Kieffer.    August  20th. 

18,924.  "  Sparking-plugs  with  an  insulator  composed  of  two  parts." 
Siemens  &  Halske  Akt.  Ges.  August  20th.  (Convention  date,  October  25th, 
1912,  Germany.)    (Complete.) 

18,926.  "  Incandescent  body  for  electric  lamps,  stoves,  and  the  like."  E. 
PoDszus.  (Convention  date,  August  2l8t,  1912,  Germany.)  August  20th. 
(Complete.) 

18.961.  "  Electro-magnetic  relays  for  use  in  connection  with  wireless  tele- 
graphy installations  and  for  other  purposes."  A.  B.  Williams  and  W.  A. 
Solomon.    August  21st. 

18.962,  "  Spark-gaps  for  use  in  connection  with  wireless  telegraphy  Installa- 
tions."   A.  B.  Williams  and  W.  A.  Solomon.    August  21st. 

18,975.  "Electrical  high-tension  indicator."  J.Stephenson.  August  21st. 
(Complete.) 

18,983.    "  Safety  burglar  alarm."    I.  Shenker.    August  2l8t. 

18,997.  "Portable  searchlights."  E.  C,  R.  Marks.  (Siemens-Schuckert 
Werke  G.m.b  H.,  Germany.)    August  21st.    (Complete.) 

19,011.    "Electric batteries."    A.  H.  Byng.    August  aist. 

19,017.  "Transoceanic  and  long-distance  telephone  systems."  A.  J. 
Gaskell.    (E.  Gaskell,  Canada.)    August  21st. 

19,022.  "Distribution  systems  for  vapour-electric  devices."  British 
Thomson-Houston  Co.,  Ltd,  (General  Electric  Co,,  United  States,) 
August  21st. 

19,029.  "  Preventing  excess  voltages."  F.  A.  Becker.  (Divided  application 
on  12,908,  June  1st,  1912.)    August  21st,    (Complete.) 

19,041.    "Electric  ceiling  roses  and  the  like."    J.  Davies.    August  22nd. 

19,085.    "Boxes  for  electrical  contacts."    J.  Bonham,    August  22nd. 

19,104,    "  Fusible  cut-outs."    0.  L.  Peahd.    August  22nd, 

19.109,  "Plates  for  electrical  or  secondary  batteries  or  accumulators." 
E,  Hancock  and  D.  David,    August  22nd. 

19.110,  "  Apparatus  for  the  display  of  announcements,  advertisements,  and 
the  like,"    A,  E,  Tdrnham,    August  22nd, 

19,121.  "  Telegraphic  receivers  and  relays  therefor,  and  for  analogous 
purposes."    Eastern  Telegraph  Co.,  Ltd.,  and  A,  Eraser,    August  22nd. 

19.124.  "Relinking  mechanism  for  use  in  printing  telegraphs  or  the  like," 
Western  Electric  Co.,  Ltd.  (Western  Electric  Co.,  United  States.)  (Divided 
application  on  25,382/12.    November  5th.)    August  22nd.    (Complete.) 

19.125.  "Telegraphy,"  F,  G,  Creed  and  CiTeed,  Bille  &  Co.,  Ltd. 
August  22nd. 

19,141.  "  Switch-actuating  apparatus  of  electrically-driven  machines." 
A.  Prior  and  Butterworth  &  Dickinson,  Ltd.    August  28rd. 

19,162,  "Compasses  for  ships  or  the  like."  Anschutz  &  Co.  (Addition  to 
19,224/10.)  (Convention  date,  September  17th,  1912  )  August  23rd.  (Com- 
plete.) 

19,182.  "  Phase-transformation  of  electric  currents."  British  Electric 
Transformer  Co.,  Ltd.,  and  R.  Croseie-Hill,    August  23id, 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W,  P,  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1912. 


Gear  for  Automatically  Reversing  Electric  Motors  Employed  fob  Driving 
Machines  and  the  Like.    J.  P.  Hall.    10,599.    May  4th, 

Brush  Holders  of  Dynamo  -  electric  Machines  and  other  Electric 
Machinery.  W.  White,  P.  Dawson  and  R.  H.  Houghton.  18,145.  August 
7th. 

Electric  Switching  Devicbh  for  High-tension  Alternating-current  Con- 
t^uctors  OR  Systems.    F.  Coates  and  A.  Reyrolle&Co.    18,210,    August  7th, 

PiBE-ALARM    SIGNAL    BoXES    FOR    AUTOMATIC   TELEPHONE    SYSTEMS.      A,  J.  BoUlt. 

(Denio  General  Electric  Co.)    18,262.    August  8th. 


Means  for  Driving  Dynamos  Attached  to  Vehicles.  C.  E.  Pehrsscn.  18,482, 
August  12th. 

Apparatus  for  the  Measurement  of  Electrical  Energy.    H.  Gotlschalk  and 

H.  Aron  Elektricitiitszahlerfabrik  Ges.    18,809,    August  16th, 
Production  of  Magnetic  or  Electric  Fields  Applicable  for  Changing  the 

Frequency  of  Alternating  Currents  and  for  other  Purposes.    M.  Plohl. 

18,898,    August  17th,     (August  I8th,  1911.     Addition  to  No.  15,774  of  1912.) 
Apparatus  for  Winding  Conducting  Wires  for  Electric  Blasting  Fuses 

INTO  Skeins.    W,  E.  Lake.    (Fabrik  Elektrischer  Zunder  Ges.)     20,560.' 

September  9th. 
Appliance  for  Holding  and  Supporting  Telephone  Receivers  and  Combined 

Receivers  and  Transmitters.    A.  H.   Tullett.    20,671,    September  10th. 

(Convention  date  not  granted.) 

Trolley  Pulleys  of  Electric  Tramoars  ind  the  Like.  E.  Warren  and  J.  E. 
Mort.    23,696.    October  5th. 

Trolley  Arms  Used  in  Electric  Tramcars,  Telphers  and  the  Like.  Robert 
Dempster  <fc  Sons,  Ltd.,  and  J.  W.  Broadhead.    24,263,    October  24th. 

Incandescent  Electric  Lamps.  F.  Harrison  and  F.  L.  Harrison.  24,571. 
October  26th. 

Engine  Starting  and  Lighting  System  for  Motor  Vehicles.    J,  B.  Entz. 

26,386.    November  5th.     (March  11th,  1912.) 
Method  of,  and  Apparatus  for,  Annealing  Magnetic  Material.     British 

Thomson-Houston  Co.    (General  Electric  Co.)    25,902.    November  11th. 
Electrical  Switches.    W.  A.  Knapton.    27,854.    December  3rd. 
Speed-governors   for   Internal-combustion    and    other    Engines   Driving 

Motor    Vehicles.     P.   M.    Justice.     (North-East    Electric    Co.)     28,479. 

December  10th. 


1913. 

Method  of  Rotating  a  Magnetic  Abmature  Step  by  Step.  Siemens  Bros,  and 
Co.    (Siemens  &  Halske  Akt.-Ges.)    1,277.    January  16th. 

Electric  Resonance-operated  Apparatus.  H.  W.  Hancock,  A.  H.  Dykes  and 
W.  Duddell.    1,395.    January  17th. 

Supports  for  Electric  Hand-irons  during  Heating.  H.  Sameli.  1,662. 
January  20th, 


Electrolytic  Iron. — In  a  recent  issue  of  the  E.T.Z.^ 
M.  Breslauer  reports  the  result  of  his  investigations  concerning  the 
advantages  of  electrolytic  iron  in  the  manufacture  of  induction 
and  D.c.  motors  and  transformers.  The  Leipzig  firm  of  Langbein 
and  Pfannhauser  now  market  blocks  and  thin  sheets  of  iron  pre- 
pared electrolytically  by  Fisher's  process,  and  this  material  has 
excellent  magnetic  properties — particularly  in  respect  of  per- 
meability. Hysteresis  losses  are  extremely  low  and  may  be  taken 
as  0'98  X  lO"**  .  B^  watts  per  kg.  at  50  cycles  per  sec.  Owing  to  its 
high  electrical  conductivity,  eddy-current  losses  are  high  in  electro- 
lytic iron,  but,  on  the  other  hand,  the  latter  can  be  obtained  in  very 
thin  and  flat  plates  giving  a  smooth  and  not  oxidised  surface.  The 
coeflBcient  of  solidity  of  a  core  made  up  of  0'25  mm.  plates  of 
electrolytic  iron  is  85  per  cent.  If  plates  of  this  thickness  are  used 
at  70°  C.  in  a  dynamo  (50  cycles  and  10,000  gauss),  the  total  iron 
losses  are  1'66  watts  per  kg.  as  compared  with  2'8  watts  per  kg., 
using  ordinary  0  5  mm.  plates  under  the  same  conditions.  Using 
0'2o-mm.  electrolytic  plates  in  transformers,  the  iron  losses  may  be 
reduced  to  r23  watts  per  kg.  as  compared  with  1*45  watts  using 
0'4-mm.  alloy  plates. 

The  following  table,  showing  the  ampere-turns  per  cm.  required 
to  produce  various  inductions  in  the  irons  stated,  demonstrates 
the  great  advantage  of  electrolytic  iron  in  respect  of  per- 
meability : — 


Gauss. 

Electrolytic 
Iron. 

Ordinary 
iron. 

Special 
iron. 

7,000 
10.000 
15,000 

18,000 

0-4 
0-7 
40 

72 

2-4 

5-6 

24-32 

146-180 

2 

5-D 
52-5 
260 

As  regards  price,  electrolytic  iron  costs  5'4d.  per  lb.  and  special 
transformer  iron  3"5d.  per  lb. 

In  the  case  of  an  induction  motor  (230  mm.  overall  diameter   x 
100  mm.)  and  a  30- KW.,  50-cycle  transformer  (copper  losses  =  87  per 
cent,  iron  losses  ;  cooling,  7  w.  per  dm.^),  electrolytic  iron  offers 
the  advantages  indicated  by  the  following  data  : — 

Induction  motor.  Transformer. 

Electrolytic    Ordinary    Electrolytic      Special 
iron.  plates.  iron.  plates. 

Induction  (gauss)         ...            —              —  13.000  9,000 

Power  (kw.)      3*5  2"5               —  — 

Weight  of  iron  (kg.)    ...  20  21                  154  243 
Weigh;  of  copper  (kg.)  8  7-2  51-5  82 
Efficiency  (per  cent.)    ...  83  78'5              —  — 
Ratio  of  no-load  to  full- 
load  current  0'45  0'48             —  — 

Cost  (shillings) —  —     .  408  518 

la  transformers  with  artificial  cooling,  full  advantage  c&a.  be 
taken  of  the  high  permeability  of  electrolytic  iron,  and  the  losses 
on  overload  of  a  transformer  in  which  these  plates  are  used 
decrease  owing  to  the  high  temperature  coefiBcient  of  the  elec- 
trolytic iron. 

Not  much  advantage  can  be  gained  in  D.c.  armatures  by  the  use 
of  electrolytic  iron,  since  the  teeth  ordinarily  work  at  22,000  gauss, 
and  this  limit  must  not  be  exceeded  in  pure  electrolytic^iron,  but 
considerable  saving  may  be  effected  in  the  field  system.  The  poles 
are  in  any  case  well  saturated,  but,  using  electrolytic  iron,  the 
yokes  may  be  worked  at  17,000  instead  of  13,000  gauss,  usir.g  the 
same  number  of  ampere-turns.  In  the  case  of  a  300-kw.  375-b.p.m. 
machine,  the  weight  of  the  field  system  is  reduced  22*5  per  cent, 
by  using  electrolytic  iron  in  place  of  cast-steel.  The  new  material 
will  certainly  play  an  important  part  in  the  design  of  commutating 
poles,  the  poor  conductance  of  which  is  at  present  responsible  for 
the  magnetic  dispersion  which  occurs  on  overload. 
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RAR^:LY  have  we  been  priviIege<J  to  read  so  remarkable  and 
interesting  an  address  as  that  which  was  delivered  Jjefore  the 
British  Association  by  the  President,  Sir  Oliver  Ixidge,  on 
Wednesday.  Traversing  the  whole  field  of  physical  science, 
and  analysing  with  masterly  skill  the  tendencies  mling  in  each 
department,  the  author  presents  to  the  reader  a  picture,  or 
rather  a  panorama,  of  the  scene  as  it  appears  to  himself. 
"We  advance  so  rapidly  nowadays,  in  so  many  different 
directions,  that  it  is  difficult  for  the  ordinary  man  even  to 
keep  in  touch  with  all  the  developments  which  are  taking 
place,  and  impossible  for  him  to  be  familiar  with  them  all  ; 
we  are,  therefore,  grateful  to  Sir  Oliver  for  the  j^limpee 
which  he  gives  us  of  the  fundamental  characteristics  of 
modern  scientific  thought  and  labour,  for  indicating  the 
directions  in  which  they  are  moving  and  working,  and 
defining  in  the  clearest  language,  comprehensible  to  the 
plain  man,  the  great  (juestions  which  are  now  absorbing  the 
attention  of  the  leaders  of  the  world  of  science. 

So  wide  a  range  is  covered  by  the  address,  and  so  broad  is 
the  author's  view,  that  we  cannot  attempt  to  provide  onr 
readers  with  a  report  of  its  contents  which  would  do 
anything  like  justice  to  its  merits  in  the  space  at  our  com- 
mand. We  shall  merely  indicate,  therefore,  the  main  lines 
of  the  address. 

The  characteristic  of  the  period,  says  Sir  Oliver,  is 
"  Ilapid  progress,  combined  with  fundamental  scepticism." 
Looking  back  to  the  latter  part  of  last  century,  he  reminds 
us  that  it  was  then  believed  that  there  was  little  scope  for 
any  further  great  discoveries  in  physics,  and  that  all  that 
remained  to  be  done  was  to  polish  away  the  imperfections  of 
the  science.  But  there  came  a  succession  of  startling 
developments — "  the  realisation  of  predicted  ether  waves  in 
1888,  the  discovery  of  X-rays  in  1895,  spontaneous  radio- 
activity in  1890,  and  the  isolation  of  the  electron  in  1898" — 
all,  be  it  noted,  in  the  electrical  field — and  the  pace  has 
never  slackened  since  then. 

So  much  for  the  question  of  progress.  The  scepticism  to 
which  the  author  refers  is  not  the  old-fashioned  theological 
type,  but  a  philosophic  scepticism,  the  presence  of  which 
is  manifest  at  the  root  of  controversies  dominating  all 
departments  of  scientific  thought,  and  which  results  in  a 
mistrust  of  purely  intellectual  processes  and  a  recognition  of 
the  limited  scope  of  science. 

"  Philosophers  have  begun  to  question  some  of  the 
larger  generalisations  of  science,  and  to  ask  whether  in  the 
effort  to  be  universal  and  comprehensive  we  have  not 
extended  our  laboratory  inductions  too  far."  Ancient 
postulates  are  being  pulled  up  by  the  ro<  ts ;  the  universal 
truth  of  even  the  sacred  Law  of  Conservation  of  Energy  is 
called  in  question,  the  {^rmanent  validity  of  the  Newtonian 
laws  of  motion  is  audaciously  doubted  I 

Sir  Oliver,  however,  stands  fast  by  Newton  ;  his  laws 
need  rot  be  discarded — but  they  must  be  supplemented  in 
the  light  of  further  knowledge.  The  scientific  scepticism  is 
the  fruit  of  the  more  exact  knowledge  which  is  now  avail- 
able— the  simple  laws  of  mechanics  and  physics  '*  are  still 
true  as  far  as  they  go,  their  inaccuracy  being  only  detected 
by  further  real  discovery  .  .  .  the  law  is  not  really  dis- 
obeyed, but  is  modified  through  the  action  of  a  known 
additional  cause." 

This  brings  the  author  to  the  subject  of  his  address  ;  for 
he  regards  the  present  phase  of  physical  controversy  as  a 
fight  between  Continuity  and  Discontinuity,  the  outcome  of 
which  is  in  doubt.  "  On  the  surface  of  nature  at  first  we 
see  discontinuity  ;  objects  detached  and  countable.  Then 
we    realise    the    air  and  other   media,  and   so   emphasise 
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continuity  and  flowing  quantities.  Then  we  detect  atoms 
and  numerical  properties,  and  discontinuity  once  more  makes 
its  appearance.  Then  we  invent  the  ether  and  are  impressed 
with  continuity  again.  But  this  is  not  Ukely  to  be  the  end  ; 
and  what  the  ultimate  end  will  be,  or  whether  there  is  an 
ultimate  end,  is  a  question  diflicult  to  answer." 

"  Electricity  itself — i.e.,  electric  charge — strangely  enough 
has  proved  itself  to  be  atomic.  There  is  a  natural  unit  of 
electric  charge,  as  suspected  by  Faraday  and  Maxwell. 
.  .  .  .  Even  magnetism  has  been  suspected  of  being 
atomic." 

The  author  declares  himself  an  upholder  of  ultimate 
Continuity,  and  a  fervent  believer  in  the  ether  of  space,  the 
univ'ersal  connecting  medium  which  binds  the  universe 
together,  the  vehicle  of  transmission  of  all  manner  of  force, 
from  gravitation  down  to  cohesion  and  chemical  affinity. 
Its  density  "  must  be  far  greater  than  that  of  '  any  form  of 
matter,  millions  of  times  denser  than  lead  or  platinum.  Yet 
matter  moves  through  it  with  perfect  freedom,  without  any 
friction  or  viscosity.  There  is  nothing  paradoxical  in  this  : 
viscosity  is  not  a  function  of  density  ;  the  two  are  not 
necessarily  connected.  .  .  .  Certain  it  is  that  the  ether 
exhibits  no  trace  of  viscosity."  Even  energy  has  been 
supposed  atomic;  Prof.  Planck's  theory  of  the  qitantum, 
or  indivisible  atom  of  energy,  has  excited  great  interest,  and 
in  many  respects  shows  remarkable  agreement  with  the 
observed  facts.  If  the  Principle  of  Relativity  is  established, 
it  seems  that  even  time  will  become  discontinuous,  and  the 
ether  must  go  !  But  the  author  advocates  a  conservative 
attitude  in  these  matters,  and  urges  moderation  in  the  up- 
rooting of  ancient  landmarks,  especially  that  of  Continuity. 

It  is  exceedingly  difficult  to  make  experiments  on  the 
ether  ;  motion  of  matter  with  respect  to  the  ether  has  never 
been  observed,  the  great  obstacle  being  that  in  every  case 
the  ether  itself  is  the  vehicle  of  comparison,  so  that  the 
effects  cancel  out.  The  modern  electrical  theory  of  matter 
— the  great  new  theory  of  the  20th  century — indicates  that 
every  material  interaction  is  electrical,  i.e.,  etherial,  whence 
arises  the  difficulty.  There  is,  however,  one  hope  ;  the 
velocity  of  light  in  space  is  independent  of  that  of  the 
source,  and  by  this  means  it  may  yet  be  possible  to  observe 
relative  motion  between  matter  and  ether. 

Science,  says  the  author,  is  incompetent  to  make  compre- 
hensive denials,  even  about  the  ether,  and  goes  wrong  when 
it  makes  the  attempt.  Each  class  of  scientific  worker 
deals  only  with  a  compartment  of  science — chemists  ignore 
the  ether,  physicists  take  no  notice  of  live  things,  biologists 
exclude  mind  and  design  from  their  studies.  "  Hence  it  is 
that  Science  has  no  authority  in  denials.  To  deny 
effectively  needs  much  more  comprehensive  knowledge  than 
to  assert."  A  living  thing  obeys  the  laws  of  physics,  like 
everything  else  —but  life  introduces  something  incalculable 
and  purposeful  amid  the  laws  of  physics,  and  thus  supple- 
ments those  laws.  But  although  Life  and  Mind  may  be  ex- 
cluded from  Physiology,  they  are  not  excluded  from  Science, 
any  more  than  is  the  ether,  though  the  latter  also  makes 
no  appeal  to  the  senses.  The  extreme  school  of  biologists 
hold  that  there  is  nothing  but  Chemistry  and  Physics  at  work 
anywhere  ;  but  they  could  not  account  for  tbe  existence  of 
such  a  thing  as  Beauty  by  these  means — there  must  be  some- 
thing more.  Our  studies  do  not  exhaust  the  universe.  To 
deny  the  existence  of  any  other  region  than  that  of  the 
material  wotld  because  we  are  incapable  of  appreciating 
it,  is  to  stray  from  our  legitimate  province.  Evolution 
is  not  an  illusion  ;  neither  is  the  course  of  events 
preordained  and  inexorable.  "  Science  may  not  be  able 
to  reveal  human  destiny,  but  it  certainly  should  not  obscure 
it."  With  these  words  Sir  Oliver  claims  for  the  scientific 
study  of  Psychology  a  fair  field ;  he  believes  that  the  Psychic 
region  is  amenable  to  law  like  other  things,  and  he  boldly 
states  that  the  facts  already  examined  have  convinced  him 
"  that  memory  and  affection  are  not  limited  to  that  association 
with  matter  by  which  alone  they  can  manifest  themselves 
here  and  now,  and  that  personality  persists  beyond  bodily 
death."  Moreover,  the  methods  of  science  are  not  the  only 
means  of  arriving  at  truth.  "  Genuine  religion  has  its  roots 
deep  down  in  the  heart  of  humanity,  and  in  the  reality  of 
things  "  ;  as  in  the  case  of  the  ether,  "  the  actions  of  the 
Deity  make  no  appeal  to  any  special  sense  ...  we 
are  deaf  and   blind,- therefore,  to  the  immanent  Grandeur 


around  us,  unless  we  have  insight  enough  to  appreciate  the 
Whole,  and  to  recognise  in  the  woven  fabric  of  existence, 
flowing  steadily  from  the  loom  in  an  infinite  progress 
tow'ards  perfection,  the  ever-growing  garment  of  a 
transcendent  God." 


Rubber. 


While  there  has  at  times  been  a  some- 
what better  tendency  in  the  market  for 
rubber,  it  would  probably  be  premature  to  assume  that 
prices  have  yet  reached  the  very  bottom  of  the  slope  down 
which  they  have  been  slipping  for  so  long.  The  production 
from  the  plantations  in  the  Middle  East  proceeds  apace,  and 
the  prospects  point  to  a  continued  and  rather  important 
increase  of  output  from  there  during  the  next  few  years, 
when  what  at  present  are  immature  trees  get  into  the  pro- 
ductive stage.  Meantime,  however,  undue  pessimism  should 
not  be  entertained  on  the  score  of  the  Mid-Eastern  poten- 
tialities, because  rubber  has  sunk  to  a  price  at  which  the 
pursuit  of  the  wild  industry  has,  in  very  many  cases,  become 
unprofitable,  added  to  which  there  is  already  a  serious 
reduction  in  the  supplies  of  certain  of  the  wild  rubbers, 
such,  for  instance,  as  guayule.  Not  only  has  the  destruction 
of  the  plant  by  collectors  in  this  case  been  a  factor  making 
for  decreased  production,  but  there  has  been  the  revolution 
in  Mexico  to  reckon  with,  and  this  has  been  no  slight 
hindrance  to  industrial  operations  generally  in  that  much- 
disturbed  land. 

With  occasional  fluctuations,  the  broad  course  of  prices  of 
rubber  has  been  downwards.  At  the  auctions  occasional 
spasms  of  firmness  have  been  seen,  but  over  a  period  prices 
are  lower.  The  hard  Para  market  continues  to  be  more  or 
less  controlled,  and  this  is,  of  course,  an  unhealthy  feature, 
for  an  artificial  element  has  been  introduced,  which  at  any 
time  may  result  in  undue  depreciation  following  unwarranted 
inflation.  There  is  certainly  no  sane  reason,  on  the  merits  of 
tbe  two  grades,  why  plantation  rubber  should  stand  at  a  big 
discount  compared  with  hard  Para.  The  former  is 
admittedly  the  better  value,  but  there  are  still  manufacturers 
who  prefer,  probably  from  old  association's  sake,  to  use  the 
latter,  even  at  a  small  premium.  It  is  generally  admitted, 
however,  that  the  relative  prices  of  the  two  are  out  of 
harmony.  There  is  another  point  too.  Fine  hard  Para  is 
put  on  the  market  and  reaches  consumers  in  a  very  rough 
condition,  while  the  plantation  manager  of  the  Middle  East 
turns  out  his  material  in  a  variety  of  prepared  forms,  the 
processes  involved  in  which  necessitate  the  expenditure  of 
much  time  (which  means  money),  and  it  is  quite  a  question 
whether  this  elaborate  process  of  working  up  the  raw  rubber, 
which  is  adopted  on  the  plantations,  is  worth  while,  from 
the  point  of  view  either  of  the  plantation  owner  or  of  the 
consumer.  On  the  face  of  it  there  appears  to  be  no  valid 
reason  why,  in  the  one  case,  the  roughest  methods  of 
preparation  should  suffice,  while,  in  the  other,  the  most 
elaborate  treatment  should  be  given. 

It  is  not  as  if  there  were  any  difference  between  the  latex 
from  plantation  Para  trees  and  that  from  wild  trees  of  the 
same  species,  for  there  is  not.  It  has  been  suggested  that 
the  plantation  manager  would  be  doing  better  for  his 
employers  if  he  abandoned  all  the  present  elaborate  prepara- 
tion of  rubber  into  sheets,  biscuits,  and  so  on,  and  instead 
graded  only  into  rubber  from  trees  of  less  than  eight  years' 
growth  and  rubber  from  trees  of  eight  years  and  over.  The 
young  trees  yield  poor  latex,  and  the  admixture  of  the  latex 
from  all  the  trees  on  an  estate  regardless  of  age,  which  is  the 
custom,  produces  certain  irregularities  of  quality.  When  all 
the  supplies  coming  from  various  plantations  are  considered, 
this  leads  necessarily  to  uncertainty  as  to  the  actual  quality 
of  parcels  offered.  A  change  in  this  respect,  tending  to 
greater  uniformity,  would  do  a  good  deal  to  improve  the 
reputation  of  plantation  rubber  in  the  eyes  of  consumers  at 
large. 

The  offerings  at  this  week's  auctions  were  on  a  more 
limited  scale,  considerable  sales  havmg  been  recently 
effected  privately,  which  thus  reduced  the  total  available. 
Prices  showed  an  initial  reduction  of  from  T,d.  to  Id.  a  lb. 
where  crepes  were  concerned,  whereas  the  demand  for 
smoked  sheets  was  sufficiently  good  to  cause  values  to  be 
maintained  at  the  level  last  established. 


Vol.73.  No.i,8G«.SKPTBMBKBi2,i9i3,]    THE    ELECTRICAL    REVIEW. 


403 


LEST    WE    FORGET ! 

The   AisdiLi,    Disastkr,   anu   Otuers. 


Lkst  we  forget  I  Oh  1  that  we  could  forget  Aiggill  !  Oh  ! 
that  we  might  for  once  shirk  our  duty  and  refrain  from 
again  perusing  the  ghastly  details  of  one  of  the  most  heiirt- 
rending  and  pitiful  of  the  avoidable  catastrophes  which 
have  blackened  the  pages  of  British  railway  history.  That 
we  might  wake  up  to  find  it  to  have  been  a  distressing 
nightmare  I  That  we  might  close  the  book  and  say  :  "  What 
a  very  sensational  piece  of  holiday  fiction  "  I  But  it  can- 
not be.  We  have  only  to  turn  to  our  daily  papers  of  a  few 
days  ago  to  find  such  passages  as  these  : — 

Helen  Slanders  Patterson  said  her  husband  was  a  pafsengrer  on 
the  train.  She  identified  a  pold  watch  and  other  articles  produced, 
but  could  not  identify  the  remains. 

Mary  Buchanan  Fargie  identified  certain  articles  as  belonging  to 
her  sister,  but  could  not  identify  the  remains. 

Alexander  Trail  identified  a  brooch  with  a  photo  inside  as  that 
of  his  daughter  Rebecca.  He  identified  the  remains  in  pile  "  No.  4  " 
by  a  piece  of  chain  belonging  to  a  pendant  worn  by  his  daughter, 
clinging  to  the  back  of  the  neck. 

As  Mrs.  Patterson  and  the  witnesses  who  followed  gave  evidence, 
an  official  produced  a  little  brown  paper  and  laid  the  contents  on 
the  Coroner's  table — little  scraps  of  metal  that  had  been  through 
the  fire,  all  that  remained  recognisable  of  those  who  had  met  their 
death  in  the  blazing  wreck.  More  than  anything  else  these 
pathetic  relics  brought  home  to  one  the  horrors  of  that  funeral 
pyre  that  shamed  the  tardy  dawn  on  the  lonely  moor,  and  one 
could  picture  the  scene  as  never  before. 

The  horror  of  it !  Suppose  it  had  been  our  daughter, 
son,  wife,  or  parent  that  was  represented  by  that  charred 
heap  "  No.  4  "  ! 

Our  deepest  sympathy  goes  out  towards  those  bereaved 
relatives  who  have  lost  kith  and  kin  in  such  harrowing 
circumstances.  To  lose  a  friend  or  a  relative  is  ever  a  sad 
experience,  but  to  gaze  upon  a  mangled  and  charred  pile 
and  say  :  "  Alas  !  that  must  have  been  my  daughter,  I 
recognise  her  locket "  ;  or,  "  Poor  boy,  that  watch,  which  is 
all  I  can  recognise,  was  my  last  birthday  present  to  you," 
is  an  experience  the  haunting  memory  of  which  time  can 
never  blot  out.  So  far  as  is  known  the  death  roll  of  the 
disaster  is  IG,  two  persons  having  since  the  accident 
succumbed  to  injuries  received.  The  following  is  the  list  of 
the  first  14  victims  handed  in  by  the  doctors  at  the  inquest, 
and  represents  the  *'  piles  "  of  which  "  No.  -4  "  has  been 
already  referred  to  : — 

1.  Adult  female. 

2.  Uncertain  as  to  sex  ;  probably  female. 

3.  Adult  female. 

4.  Adult  female. 

5.  Probably  male  child, 
(i.  Child  ;  sex  uncertain. 

?.  Adult  male  ;  pieces  of  gold  found  in  back. 

8.  Adult  female. 

9.  Portion  of  child  ;  probably  female. 

10.  Adult  female  ;  large  woman. 

11.  Female  child  ;  probably  portion  of  No.  'J. 

12.  Adult  male. 

13.  Remains  of  young  person  ;  sex  uncertain. 

14.  Young  female. 

Each  of  those  unrecognisable  piles  represented  what  a 
few  hours  before  was  a  human  being.  Sombebody's  son — 
somebody's  daughter  !     "Would*  that  we  could  forget. 

But  what  of  the  cause,  and  was  it  preventible  ?  These 
are  serious  questions  to  which  the  British  public  demand, 
and  will  continue  to  demand,  an  answer.  It  is  not  for  us  to 
anticipate  the  findings  either  of  the  Board  of  Trade 
Inspector  or  of  the  Coroner's  jury,  but  distasteful  and 
unthankful  as  the  task  may  be,  we  feel  it  to  be  our  duty  to 
fix  the  attention  of  our  readers,  and  thrt)Ugh  them  of  the 
general  public,  upon  the  state  of  things  immediately  follow- 
ing the  collision,  and  to  remind  them  once  again  of  similar 
circumstances  in  connection  with  previous  railway  accidents. 
Let  us  turn,  then,  to  the  records  of  the  daily  Press,  which, 
in  commenting  on  this  appalling  tragedy,  have  exhibited  an 
extraordinary  unanimity. 

Giving  his  experiences,  one  passenger  said  : — 

Six  men  were  pulling  at  a  man  who  was  fixed  by  his  middle  in 
the  wreckage  which  was  blazing  around  him. 

After  five  or  ten  minutes'  struggle  he  was  released,  his  legs 
being  badly  burned,  his  hair  burned,  and  his  arms  and  hands 
crushed. 


I  wan  one  of  tbooe  who  were  pulling  him  oot,  kod  I  he^rd  him 
■ay,  "Pull,  my  God  '  pull."  He  kept  ooMyiog  that  all  the  time, 
and  afl  the  wood  burned  away  around  him  we  got  him  fre^ 

No  sooner  ba'l  thiH  man— who,  I  believe,  ha«  since  died — been 
dragged  out  than  a  pair  of  hands  ahot  oat  of  the  »ide  of  the 
carriage  amid  the  fiamee. 

A  man  standing  by  rushed  to  get  bold  of  them,  bat  found  that, 
owing  to  the  heat  and  the  man  being  pinned  down  so  bearily,  it 
wa<«  impouoible  to  get  him  oat. 

We  could  see  nothing  of  bia  bead  or  body,  bat  only  those  two 
hands  waving  frantically  in  the  fiamea,  and  when  bia  reacoa  waa 
foimd  to  be  impossible  every  man  tamed  away  in  alienee.  We  were 
all  crying. 

The  fiames  were  lighting  up  the  whole  of  the  landscape nrand,  and 
there  was  a  crackling  and  roaring  which  waa  awful  to  hear  when 
we  knew  that  there  were  people  inside  the  blazing  wreck. 

Fro.a  another  paper  we  call  the  following,  being  part  of 
an  interview  with  a  passenger  who  assisted  in  the  work  of 
rescue  :  "  The  burning  coaches  made  the  work  of  rescue 
exceedingly  difficult,  for  they  sent  out  tremendous  heat,  and 
rendered  it  impossible  at  times  for  anyone  Uj  approach  near 
enough  to  reach  the  pa-ssengers  who  were  buried."  The 
same  passenger  said  :  "  The  glare  of  the  blazing  wood- 
work of  the  wrecked  carriages  lit  up  the  hillside  on  each 
hand  "  ;  and,  referring  to  a  poor  woman  with  swollen  eyes  who 
was  nursing  a  baby  whose  face  was  badly  scarred,  he  added  : 
"  From  what  I  learned  it  would  appear  that  the  other  three 
children  whom  the  woman  had  in  her  charge  must  have  Vieen 
burned  to  death  before  the  rescuers  could  get  to  them." 
We  do  not  wish  unnecessarily  to  harrow  our  readers'  feelings, 
but  we  do  want  to  impress  upon  them  the  terrible  nature 
of  the  scene  which  followed  the  collision,  for,  as  a  writer  in 
the  Fall  Mall  Gazette  has  truly  pointed  out,  "  there  is  only 
too  much  reason  to  fear  that  when  a  week  or  two  have 
passed,  the  subject  will  have  passed  likewise,  and  the  problem 
of  railway  safety  will  have  been  abandoned  to  those  whom  it 
professionally  concerns." 

There  is,  of  course,  the  possibility  that  a  passenger  suffer- 
ing from  the  severe  shock  which  such  an  experience  must 
naturally  produce  may  unintentionally  exaggerate  the  awfnl- 
ness  of  the  scene  ;  but,  against  this  view,  we  have  the 
descriptions  of  eye-witnesses  who  were  not  passeagers,  Thu5, 
a  man  who  lives  within  100  yards  of  the  spot  where  the 
collision  took  place  was  aroused  by  the  noise  of  the  impact, 
and,  on  going  out,  "  could  discern  the  flames  shooting  high 
above  the  cutting.  Flames  were  coming  from  the  last  three 
coaches,  and  it  was  evident  that  if  anybody  was  to  be  saved 
a  miracle  would  have  to  happen.  There  could  be  no  help, 
for  the  flames  were  everywhere  roaring  like  a  furnace.  The 
flames  scorched  all  who  were  near  the  lines.  I  saw  a  couple 
of  bodies  removed  from  somewhere  .  .  .  the  victims 
were  charred  beyond  recognition,  and  the  smell  of  burnt  flesh 
was  horrible.  ...  It  was  a  terrible  sight,  and  if  I  live 
to  be  100  I  shall  never  forget  it."  Although  numerous 
other  extracts  to  a  like  effect  might  be  given  from  the 
descriptions  in  the  daily  Press,  sufficient  has,  perhaps,  been 
said  to  convey  an  idea  of  the  appalling  character  of  the  scene, 
and  again  we  must  put  the  question  :  "  Is  it  an  essential 
sequel  to  a  collision  between  two  trains  that  the  coaches 
should  take  fire  and  add  to  the  effects  of  the  collision  the 
unspeakable  horrors  of  burning  alive  ?  " 

Our  readers  know  what  is  in  our  mind.  They  know  that 
our  opinion,  which  we  have  not  hesitated  to  express  on  many 
an  occasion  in  the  past,  is  that  the  liirhting  of  tmins  by 
compressed  oil  gas  is  not  only  unnecessary,  but,  in  the  light 
of  past  experience,  should  not  be  permitted. 

There  are  some,  a  small  minority,  including  the  officials 
of  the  Midland  Railway  Co.,  who  contend  that  it  was  not 
gas  which  set  fire  to  the  coaches.  .\n  official  message  issuetl 
by  the  general  manager  of  the  Midland  Railway  cx)ntained 
the  following  passages  : — 

The  fire  was  confined  to  the  three  last  coaches  of  the  first  train, 
and  was  started  by  the  fire  scattered  from  the  engine  of  the  second 
train  in  collision. 

The  doctors  who  made  a  post-mortem  examination  have  given  us 
authority  to  say  that  in  their  opinion  there  is  no  doubt  that  those 
passengers  who  lost  their  lives  were  instantly  killed  by  the 
collision. 

"We  fail  entirely  to  reconcile  the  latter  portion  of  this  state- 
ment with  the  list  of  11  victims  handed  in  by  the  doctors 
at  the  iiKiuest.  As  already  indicated  above,  the  remains  of 
these  14  victims  consisted  of  almost  unrecognisable  heaps  of 
charred  material,  so  charred  that  in  five  cases  out  of  14  the 
sex  was  uncertain,  and  in  practically  all  cases  the  identity 
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was  only  established  by  means  of  metal  trinkets  which  had 
belonged  to  the  victims.  In  the  face  of  such  gruesome 
facts,  how  can  we  be  expected  to  believe  that  deatli  was  in 
every  case  instantaneous  and  due  to  the  collision  only  ?  We 
ha\e  only  to  refer  to  the  remarks  of  the  Coroner  at  the 
hi'iuest  on  Sir  Arthur  Douglas :  "He  was  only  rescued  in 
the  teeth  of  the  flames  after  the  protracted  elforts  of  a  band 
of  rescuers."  .  .  .  .  "The  very  serious  injuries  he  received, 
probably  from  the  fire  mainly,  had  resulted  in  his  death," 
And  what  of  the  accounts  of  eye-witnesses  quoted  above  ? 
The  first  statement,  viz.,  that  the  fire  was  started  by  the 
fire  scattered  from  the  second  engine,  is  equally  incredible, 
and  the  evidence  given  by  the  driver  of  that  engine  (see 
our  "  Notes"  pages)  negatives  the  suggestion. 

Even  supposing  that  ashes  or  cinders  were  scattered,  a 
possibility  which  we  do  not  admit,  anyone  who  has  ever 
tried  to  lighu  a  properhj-Iaid  fire  by  means  of  cinders  knows 
that  it  is  by  no  means  an  easy  task.  But  what  is  the 
evidence  on  this  point  ? 

An  eye-witness,  who  displayed  great  heroism  in  the  rescue 
work,  told  a  Daily  Chronicle  representative  at  Leeds  that 
the  fire  came  from  the  gas  tube  underneath  the  telescoped 
carriages. 

"  When  I  jumped  from  the  carriage  just  as  the  shock  occurred,'" 
he  said,  "it  was  blowing:  like  a  blast  furnace.  It  was  Ihis  that 
undoubtedly  caused  the  fire.  It  was  partially  stopped  by  the  fire- 
men, who  tapped  the  pipe  with  the  hammer  ;  but  the  flame  rushed 
under  the  carriage,  which  was  thus  set  on  fire,  and  that  impeded 
the  work." 

At  the  inquiry,  the  following,  among  other  evidence,  was 
given  -  evidence  which  directly  contradicts  the  official  state- 
ment. After  stating  that  fire  had  started  within  five 
minutes  of  the  collision,  Driver  Nicholson  was  asked  by  the 
Inspector  the  following  direct  question  :  "  Was  any  portion 
of  the  fire  under  the  foot-plate  of  the  engine?  " 

The  reply  was  emphatic.  "  No,  Sir,  I  am  quite  certain  it 
was  in  front  of  the  buffers  of  the  engine."  He  added  that 
"  at  the  time  there  was  a  fire  in  the  roof  oi  the  carriage." 

The  fireman  (James  Metcalfe),  who  was  actually  alongside 
the  train  near  the  point  of  collision  when  the  accident 
occurred,  described  the  occurrence  as  follows  : — 

In  reply  to  a  question  :  "  What  happened  ?  Did  you  see 
a  tremendous  flash  ?  "  he  replied  : — 

No,  I  did  not.  The  engine  appeared  to  hit  the  brake  van,  and 
this  seemed  to  rise  about  3  or  4  ft.  There  was  a  flickering  of  light, 
as  if  it  was  caused  by  the  engine  bogie  coming  ofi'  the  rails  and 
running  along  the  stones  of  the  ballast. 

There  was  no  big  fl  ish  .' — No,  sir. 

Did  you  see  fire  thrown  out  from  the  engine  firebox  ? — No,  the 
sparks  or  light  I  saw  were  not  caused  by  ashes. 

Then  we  have  the  evidence  of  Arthur  Fisher,  the  sleeping- 
car  attendant :  — 

The  fire  he  noticed  was  a  few  yards  in  front  of  the  bufifer  beam 
of  the  engine,  and  seemed  to  be  on  a  higher  level  than  the  floor. 
He  believed  the  seat  of  this  fire  was  in  the  midst  of  a  large 
quantity  of  broken  baggage  and  boxes. 

The  evidence  of  Donnelly,  the  guard  of  the  ill-fated  train, 
was  corroborative  :  — 

As  soon  as  the  collision  occurred  witness  saw  one  monster  flash 
as  if  all  the  gas  in  the  cylinders  under  the  train  had  become  ignited. 
Theflishwas  succeeded  by  darkness.  The  flish  lasted  only  an 
instant.     He  added  that  the  flames  were  high  up. 

The  rear  guard's  evidence  was  also  to  the  effect  that  the 
fire  was  burning  up  in  ilie.  roof  oi  the  train. 

No  doubt  the  evidence  of  tliose  passengers  who  have  given 
their  accounts  to  the  Press  will  be  taken  later,  but  sufficient 
has  already  been  published  to  establish  beyond  cavil  the 
origin  of  the  fire. 

But,  lest  ire  forijct,  let  us  turn  to  the  records  of  previous 
disasters.  One  need  not  search  outside  the  files  of  the 
Electrical  Review  for  evidence  enough  to  convict  any 
railway  company  of  utter  disregard  to  tbe  safety  of  their 
passengers  in  persisting  in  the  use  of  compressed  gus  lighting. 
From  our  issue  of  March  9th,  1 90(1,  we  extract  the  following  : 
"  The  report  of  Ijieut.-Col.  von  Donop  on  the  accident  in 
Catesby  Tunnel,  on  the  Great  Central  Kailway,  makes 
interesting  reading  for  electrical  men.  Three  of  the  coaches 
were  lighted  with  gas:  when  the  train  was  derailed,  the  gas 
went  out  in  every  instance,  and  began  to  escape  freely.  Had 
any  one  struck  a  match  and  caused  an  explosion,  wliat  a 
horrible  disaster  would  have  ensued  !     (.)f  the  two  electrically 


lighted  coaches,  one  was  put  in  darkness,  but  the  other 
remained  lighted,  and  its  light  was  invaluable  in  facilitating 
the  work  of  rescue.  But  alight  or  not,  there  was  no  danger 
from  electricity.  Needless  to  say,  the  1  nspector  strongly  urges 
the  use  of  electricity  in  preference  to  gas  for  lighting  trains." 

Here,  then,  we  have  a  recommendation  by  a  Board  of 
Trade  Inspector  over  seven  years  ago.  Has  it  been  acted 
upon  ?  Nor  was  this  the  first  occasion  on  which 
this  Inspector  had  called  attention  to  the  dangers 
of  gas  lighting.  In  December,  1905,  reporting  on  the 
accident  at  Witham,  G.E,R.,  in  which  10  persons  were  killed 
and  40  injured,  Lieut.-Col.  von  Donop  said  : — "The  gas  in 
the  cylinder  of  a  first-class  carriage  .  .  .  appears  to 
have  been  ignited.  The  occurrence  points  to  the  desirability 
of  adopting  some  other  form  of  illumination,  probably 
electricity,"  Again,  in  reporting  on  the  Grantham  disaster 
on  the  G.N,R.  in  September,  190G,  this  Inspector  reiterated 
his  remarks  as  to  "  the  unsuitability  of  gas  as  an  illuminant 
for  railway  vehicles." 

In  our  issue  of  December  30th,  1910,  we  referred  to  the 
collision  which  occurred  on  Christmas  Eve  at  Hawes 
Junction,  not  far  from  the  scene  of  the  Aisgill  disaster.  On 
this  occasion  Major  Pringle  wrote  in  his  report :  — 

Jt  cannot  be  denied  that  compressed  oil  gas,  stored  in  the 
cylinders  under  the  two  first  coaches,  was  the  origin  of  the  fire. 
Nor  can  it  be  denied  that  there  is  greater  liability  to  fire  in  a 
railway  accident  of  this  description  when  gas  is  used  as  the 
illuminant  than  with  electric  light.  With  every  possible  precau- 
tion it  will  remain  true  that  electric  lighting  will  still  be  the  safer 
me  hod.  On  grounds  of  safety,  therefore,  1  still  hold  electricity  is 
the  more  desirable  means  of  illumination  for  passenger  trains,  and,  as 
such,  should  be  adopted  wherever  possible.  In  the  case  of  long- 
distance and  express  trains  it  is  more  particularly  to  be  recom- 
mended. 

We  and  the  general  public  want  to  know  what  steps  have 
since  been  taken  by  the  railway  company  to  comply  with  this 
very  definite  recommendation,  and  what  steps,  if  any,  have 
been  taken  by  the  B.  of  T.  to  enforce  it  ? 

In  practically  all  the  recent  inquiries  into  railway  acci- 
dents the  same  recommendations  have  been  made.  On 
March  15th,  1912,  we  gave  an  extract  from  Major  Pringle's 
report  on  the  collision  which  occurred  on  January  29th, 
near  Saltley,  on  the  Midland  Railway.  In  his  report  the 
inspector  said :  "  the  escaping  gas  ignited  in  some  way, 
difficult  to  ascertain,  and  set  fire  to  the  floor  of  the  vehicle. 
....  The  circumstances  clearly  point  to  the  desirability 
of  either  abandoning  the  use  of  gas  for  lighting  purposes,  or 
of  making  such  structural  alterations  and  additions  which 
wdll  lessen  the  liability  of  fire  arising  therefrom," 

Our  own  comment  at  the  time  was  as  follows  : — "  In  our 
opinion,  to  strengthen  the  gas  cylinders  is  mere  temporising, 
the  only  sure  remedy  is  to  root  them  out,  and  adopt  electric 
lighting,"  an  opinion  which  we  hold  more  strongly  than  ever. 

In  our  issue  of  September  (Ith,  1912,  we  reported  two 
accidents  arising  from  gas-lighted  carriages.  One  was  at  the 
Manchester  Exchange  station,  whei'e  the  gas  reservoirs  of  a 
train  were  being  charged.  The  escaping  gas  became  ignited 
by  a  lamp  carried  by  an  employe,  and  the  explosion  which 
followed  injured  seven  men.  The  second  accident  referred  to 
in  the  same  issue  occurred  in  Toronto,  and  was  caused  in 
almost  precisely  the  same  way,  namely,  by  the  torch  of  a  gas 
tester  setting  fire  to  the  gas  tank  under  the  car.  In  our 
comments  on  the  Manchester  accident  we  said  :  "  So  many 
accidents  of  one  kind  or  another  have  been  reported  in  con- 
nection with  gas-lighted  trains,  and  the  safe  alternative  of 
electric  lighting  is  so  readily  to  hand,  that  one  begins  to 
suspect  Government  and  railway  departments  of  being  alike 
indifferent  as  regards  the  safety  of  both  passengers  and 
employes."  So  far  as  the  Government  is  concerned,  nothing 
has  since  been  done  to  cause  us  in  any  way  to  modify  our 
opinion,  but  we  know  that  several  railway  companies  are 
gradually  extending  the  electric  system  of  lighting  their 
carriages  without  Government  compulsion. 

Coming  to  still  more  recent  examples  of  the  gas  danger, 
the  accident  which  occurred  at  Ditton  Junction  on  the 
L.  and  N.W.  Railway  in  September  of  last  year  was  the 
subject  of  our  leading  article  on  September  27th,  before  the 
official  report  had  taken  place.  On  this  occasion  we  wrote  : 
"  The  shocking  accident  which  took  place  at  Ditton  Junction 
last  week,  when  a  number  of  unfortunate  passengers  .  . 
were  not  merely  killed  but  tortured  to  death  by  fire,  once 
more  draws  attention  to  the  frightful  dangers  entailed  by 
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the  use  of  gas  for  lighting  and  cooking  on  railway  trains. 
It  ia  not  as  if  there  were  no  alternative  ;  the  remedy  lies  to 
hand.  Electricity  is  perfectly  capable  of  perfornoing  all  the 
functions  now  fulfilled  by  gas,  with  the  exception  that  it 
cannot  be  accused  of  roasting  the  passengers,  and  the 
preference  still  exhibited  by  some  of  the  railway  companies 
for  the  older  system  is  attributable  only  to  a  tender  regard 
tor  the  pockets  of  the  shareholders,  arising  from  the  belief 
that  a  slight  economy  can  be  effected  by  its  use."  We 
further  commented  on  the  attitude  of  our  contemporary,  the 
Gas  If  or/c/,  which  abused  the  daily  papers  because  they  then,  as 
now,  pointed  out  the  wickedness  of  persisting  in  using  so 
dangerous  a  system  of  lighting  ;  our  comment,  "  to  argue 
that  the  gas  was  not  to  blame,  is  to  fly  in  the  face  of  reason," 
was  amply  vindicated  in  Sir  H.  A.  Vorke's  report,  which 
contains  the  following  significant  passage  : — 

Sd  far  as  safety  is  concerned,  there  can  hardly  exist  in  anyone's 
mind  a  doubt  that  electricity  is  the  better,  and  I  think  the  rail- 
way companies  would  be  wise  to  recogfnise  this  fact  and  adopt 
electricity  as  the  standard  illuminant  on  all  their  main-line  trains 
before  they  are  compelled  to  do  so  by  the  pressure  of  public 
opinion. 

We  have  referred  in  detail  to  the  foregoing  events,  lest 
we  forget  the  repeated  warnings  which  have  been  given, 
and  we  would  once  again  quote  from  our  own  pages.  In 
referring  on  September  27tli,  1912,  to  the  Ditton  Junction 
accident,  we  said  : — 

"  For  many  years  the  inspectors  of  the  Board  of  Trade 
have  consistently  urged  the  desirability  of  substituting  elec- 
tricity for  gas,  and  have  on  various  occasions  definitely 
attributed  fires  to  the  use  of  gas.  But  nothing  further  is 
done,  and  the  railway  companies  ignore  the  recommenda- 
tions which  are  not  backed  up  with  compulsion.  The  public 
sleepily  looks  on,  and  the  lay  Press  roundly  abuses  the 
companies  for  three  days — then  all  is  quiet  until  the  next 
horrible  disaster." 

There  are  several  other  points  arising  out  of  the  disaster 
under  consideration,  and  we  shall  refer  to  these  on  a  future 
occasion  ;  for  the  present  we  want  to  rivet  attention  on  the 
question  of  lighting,  and  to  ask  once  again — what  are  the 
railway  companies  going  to  do  about  it  ?  What  is  to  be 
the  Board  of  Trade's  attitude  ?  Hitherto,  as  the  Daily 
Sketch  aptly  points  out,  it  has  pursued  a  policy  of  masterly 
inactivity,  it  has  pigeon-holed  its  inspectors'  reports,  sat 
tight  and  done  nothing. 

If  the  Home  Office  has  power  under  an  order  of  the  Home 
Secretary  to  make  and  enforce  regulations  for  the  safety  of 
workmen  in  factories,  surely  the  Board  of  Trade  possesses 
similar  powers  of  making  and  enforcing  regulations  for  the 
safety  of  the  travelling  public.  If  not,  then  the  public 
must  not  rest  until  such  powers  are  obtained. 


TRAMWAY    CURVES.-II. 


radii,  the  rail  l>eing  shaped  up  by  the  crow  to  the  eye  to 
make  a  smooth  ran. 

To  make  a  true  parabolic  curve,  the  method  of  prooedare 
is  as  follows  : — 

1.  By  means  of  tape  measurements  or  ficaling  off  an 
ordinance  map,  transfer  in  chalk  the  contour  of  the  street 
corner  on  to  the  rail  crowing  floor  f which  should  be  of 
ample  size  and  finished  up  level  and  smooth  with  cement  and 
painted  with  tar).  This  plan  may  be  to  .scale,  but  should  pre- 
ferably be  full  size.  Taking  first  the  inner  rail,  mark  in  chalk 
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If  a  tramway  curve  has  been  laid  out  as  a  simple  arc  of  a 
circle,  then  its  life  is  usually  determined  by  the  wear  on  a 
certain  short  part  and  not  by  general  wear  throughout  its 
length.  This  localised  wear  will  usually  occur  near  the 
entrance  to  the  curve,  its  exact  position  depending  on  the 
correctness  or  otherwise  of  the  superelevation  and  the  gauge. 

The  remedy  for  this,  alluded  to  in  a  previous  article 
(Elec.  Rev.,  May  2nd,  1913),  is  to  lay  the  track  as  a 
parabolic  curve,  the  curvature  gradually  increasing  to  a 
maximum  about  the  centre  of  the  curve  and  then  gradually 
decreasing. 

The  parabolic  curve  has  this  advantage,  that  the  radius 
of  curvature  increases  as  the  speed  of  the  car  (as  controlled 
by  the  average  motorman)  decreases,  and  decreases  as  the 
speed  increases.  A  second  great  advantage  is  that  the  over- 
hang clearances  may  be  made  less  than  is  the  case  with 
circular  curves,  where  the  clearance  all  round  the  curve  is 
controlled  by  that  necessary  at  the  ends  of  the  curve  where 
the  cars  swing  most. 

Where  a  true  parabolic  curve  would  not  be  admissible 
owing  to  local  conditions,  a  curve  may  be  improved  by 
making  it  a  compound  circular  curve  having  two  or  more 


Setting  out  a  Paeaeolic  Curve. 

the  line  of  the  straight  rail  at  entry  and  exit  of  curve  and 
extend  these  lines  a  o  and  b  o  until  they  meet  at  the 
point  0. 

2.  Mark  with  a  circle  this  point  of  intersection,  and 
drive  in  a  pomted  iron  pin. 

a.  Draw  a  line  bisecting  the  angle  a  o  b,  and  mark  a 
point  c  on  this  line  as  near  the  curb  as  the  rails  will  be 
allowed. 

4.  Divide  up  the  line  o  a  into  (say)  eight  parts,  marking 
them  1,  2,  3,  4,  5,  G,  7,  8. 

5.  Connect  two  pointed  iron  pins  with  a  length  of  goo^l 
light  cord,  so  that,  when  stretched,  they  are  a  distance  apart 
about  equal  to  o  a  or  o  b, 

G.  Place  one  of  the  pins  on  o  a,  pass  the  line  round  o, 
and  place  the  other  on  o  b,  stretching  the  line  tight,  and 
so  that  the  pins  are  equi-distant  from  o  ;  stretch  a  line 
tightly  between  the  two  pins  and  note  if  this  second  line 
passes  through  the  point  c  ;  if  not,  adjust  the  length  of  the 
first  line  so  that  it  does,  taking  care  that  the  pins  are  e^jui- 
distant  from  o. 

7.  Place  the  pins  on  point  marked  1,  pass  the  line  round  o, 
and  place  the  other  pin  on  o  b,  stretching  the  line  tight : 
stretch  a  chalk  line  between  the  two  pins  and  mark  by 
plucking. 

y.  Kepeat,  using  point  2,  and  so  on  up  to  8. 

9.  The  centre  of  each  of  the  sides  of  the  portion  of  irre- 
gular polygon  ^rmed  by  the  exterior  of  this  construction 
is  a  point  on  the  curve  ret]uired.  Place  one  pin  at  o  and 
stretch  the  other  to  its  full  length  along  o  a  and  o  b  :  the  two 
points  so  marked  are  the  jx)ints  of  exit  nnd  entry  of  the 
curve.  Draw  out  the  curve  through  these  points  and  paint 
in  with  white  paint. 

10.  Mark  off  on  this  curve  lengths  equal  to  the  length  of 
rail  to  be  used.  Draw  chords  and  a  master  chord  from 
A  to  B  for  checking  purposes. 

11.  Set  up  off-sets  from  these  chords,  increasing  the 
number  of  off-sets  where  the  curvature  increases. 

12.  The  platelayers  can  now  crow  up  the  rails  to  these  off- 
sets and  make  a  complete  single  rail  which,  when  fishplated 
and  bolted  up,  will  be  the  inside  rail  of  the  curve. 

13.  The  one  (or  three)  remaining  rails  can  now  be  crowed 
to  gauge  with  this  rail  as  a  template,  an  equal  overhang 
clearance  being  allowed  all  round  if  the  truck  is  double. 
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VICKERS    PATENT    S.B.    SYSTEM    OF    TRAIN    LIGHTING. 


One  of  the  most  interesting  features  of  the  exhibit  of 
Messrs.  Vickers,  Ltd.,  at  the  Ghent  Exhibition  is  their 
improved  system  of  train  Hghting  by  electricity.  The  firm 
for  many  years  have  made  ecjuipments  for  this  purpose  on 
the  double-battery  system,  oiie  battery  being  charged  while 
the  other  is  being  discharged,  but  the  "  S.B."  system 
employs  only  a  single    battery,   and  enables   considerable 


solenoid,  controlled  by  the  stop- charge  switch.  The  action 
of  the  main  automatic  switch,  it  will  be  noted,  depends 
entirely  upon  the  voltage  of  the  dynamo,  so  that  the  latter 
cannot  be  connected  to  the  battery  unless  it  is  excited  and 
ready  to  charge  the  battery  ;  hunting  is  prevented  by  the 
use  of  the  series  winding,  which  ensures  that  the  switch  will 
not  open  until  the  voltage  has  fallen  to  a  value  considerably 
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Fig.  1. — Arrangement  of  Vickers  S.B.  Train-Lighting  System. 


Fig.  3.— Lamp  Voltags  Regulator. 


economies  to  be  effected  in  first  cost,  consumption  of  energy, 
and  maintenance  of  the  plant.  Simplicity  is  a  leading 
feature  of  the  system,  which  is  also  completely  automatic. 

The  general  arrangement  of  the  system  is  shown  in  the 
diagram  of  connections,  fig.  1.  The  principal  apparatus  are 
the  dynamo,  the  battery,  and  two  regulators — one  controlling 
the  output  of  the  dynamo  and  the  other  the  voltage  applied 
to  the  lamps,  &c. 

The  dynamo,  shown  in  fig.  2,  is  of  the  simplest  form 
possible,  being  a  plain  enclosed  shunt- 
wound  machine,  without  any  automatic 
devices  except  a  movable  brush  carrier, 
which  is  mounted  on  ball  bearings  so 
that  the  friction  of  the  brushes  on  the 
commutator  suffices  to  rock  the  brushes 
over  against  stops  in  the  direction  in 
which  the  armature  is  running,  thus 
maintaining  the  terminal  polarity  con- 
stant, no  matter  which  way  the  train 
is  running.  The  dynamo  is  slung  under 
the  carriage  underframe  or  the  bogie 
truck  in  the  usual  way,  and  is  driven 
from  one  of  the  axles  by  a  belt,  the  ten- 
sion of  the  latter  being  maintained 
partly  by  the  weight  of  the  dynamo  and 
partly  by  springs.  The  armature  shaft 
runs  in  ball  bearings,  and  the  whole 
machine  being  dust-tight  and  waterproof, 
needs  practically  no  attention. 

The  automatic  regulator  -  controller, 
which  is  illustrated  in  fig.  4,  is,  so  to 
speak,  the  brains  of  the  system.  Its 
several  parts  are  indicated  on  the  figure, 
and  the  diagram,  fig.  ;">,  shows  the  connec- 
tions of  the  whole  system.  Starting  from 
the  dynamo  +  terminal,  the  current  fiows 
through  the  main  fuse,  and  the  series 
winding  of  the  automatic  switch  to  the 
lamps  and  battery  respectively.  In  the 
battery  circuit  is  interposed  a  solenoid,  shunted  by  a  diverter 
resistance  (b  e),  which  can  be  adjusted  by  varying  the  position 
of  the  contact  b.  A  small  branch  from  the  dynamo  -|-  ter- 
minal, protected  by  a  fuse,  supplies  three  fine-wire  windings  : 
one  on  the  automatic  switch,  which  connects  the  dynamo 
to  the  battery  when  the  voltage  of  the  former  is  sufficiently 
high  ;  one  on  a  small  automatic  switch,  the  "  battery  stop- 
charge  switch "  ;  and  the  third  on  the   main  regulating 


below  that  at  which  the  switch  cuts  in,  and  also  produces  a 
strong  pressure  between  the  switch  contacts,  increasing  with 
the  current. 

The  regulator  solenoid,  which  is  normally  excited  only  by 
the  current  passing  from  the  dynamo  to  the  battery,  acts 
upon  a  core  connected  to  the  field  regulator,  which  varies 
the  resistance  in  circuit  with  the  dynamo  field  magnets. 
The  construction  of  this  regulator  is  exceptionally  interest- 
ing.    The  steps  of  the  resistance  are   connected    to  thin 


Fig.  2.— Vickers  Train-Lighting  Dynamo,  with  Dust  Cover  Removed. 


metallic  plates  sandwiched  between  layers  of  insulating 
material,  their  upper  edges  forming  a  track  upon  which  the 
regulator  contact  rolh,  as  shown  in  fig.  5.  The  contact 
maker  consists  of  a  bundle  of  copper  laminations,  V-shaped 
in  cross-section,  with  their  edges  applied  to  the  track  ;  it  is 
mounted  in  such  a  way  as  to  have  perfect  freedom  of  move- 
ment, and  is  tilted  to  and  fro  by  the  core  of  the  solenoid 
so  as  to  vary  the  amount  of  resistance  ia  circuit  by  a  large 
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number  of  small  steps,  the  roller  beinff  connected  to  the 
small  positive  branch  from  the  +  terminal  mentioned  above. 
The  device  is  the  best  mechanically  operated  variable  resistance 
that  we  have  yet  met  with.  To  prevent  sndden  movements,  the 
plunger  of  the  solenoid  is  provided  with  an  air  dash-pot. 

The  operation  of  the  regulator  is  controlled  by  the  position 
of  the  adjustable  contact  b,  which  is  clamped  upon  the 
spiral  wire  diverter  v  k  ;  when  u  is  near  k,  most  of  the 
dynamo  current  goes  through  the  diverter,  while  when  n  is 
near  f  a  larger  proportion  passes  through  the  solenoid.  As 
the  regulator  always  acts  so  as  to  maintain  a  constant 
current  in  the  main  winding  of  the  solenoid,  the  total  out- 
put of  the  dynamo  to  the  battery  thus  depends  upon  the 
position  of  b,  which  is  determined  when  the  apparatus  is 
installed. 

Should  the  battery  be  charged  for  so  long  a  period  that 
its  voltage  rises  beyond  a  predetermined  and  adjustable 
limit,  the  small  automatic  switch  is  actuated  and  closes  the 
circuit  through  the  fine-wire  winding  on  the  solenoid,  which 
assists  the  main  winding,  and  therefore  inserts  a  larger 
resistance  in  the  dynamo  field  circuit ;  this  has  the  eflfect  of 
reducing  the  charging  current  to  a  few  amperes  only,  and 
prevents  the  battery  from  becoming  overcharged. 

We  now  turn  to  the  lighting  circuit,  which  it  will  be  seen 
is  connected  to  a  second  travelling  contact  on  the  resistance 
F  E,  and  to  the  negative  terminal  common  to  the  dynamo 


Battery 

Stop- charge 

iwitch. 


Adjusting 
shunt. 


Field 
ragulator. 


Solenoid. 


Cut-in  and 
out-out 
switch. 

Main'fuse. 
Shunffuse. 


Fig.  4. — Automatic  Regulator  Controller. 

and  battery.  As  the  lighting  current  passes  through  the 
same  resistance  that  is  used  as  a  diverter  for  the  regulator 
solenoid,  it  is  evident  that  a  wide  range  of  adjustment  is 
available  ;  with  d  at  E,  the  whole  of  the  lighting  current  is 
derived  from  the  dynamo  in  addition  to  the  normal  charging 
current ;  with  d  against  b,  the  lighting  circuit  is  connected 
across  the  battery  terminals,  and  the  dynamo  output  is 
limited  to  the  ordinary  charging  current ;  with  d  in  any 
position  between  b  and  e,  intermediate  divisions  of  the  load 
can  be  obtained,  and,  as  previously  explained,  the  contact  r 
can  be  moved  to  regulate  the  charging  current.  The 
minimum  dynamo  output  is  obtained  by  disconnecting 
A  from  B. 

A  separate  regulator,  fig.  3,  is  provided  for  controlling  the 
voltage  of  the  lighting  circuits,  based  on  the  same  principles 
as  the  regulator-controller,  but  with  the  difference  that  in 
this  case  the  actuating  solenoid  is  wound  with  fine  wire  and 
acts  so  as  to  maintain  the  voltage  constant  by  short- 
circuiting  more  or  less  of  the  resistance,  which  carries  the 
current  going  to  the  lamps.  It  is  stated  by  the  makers  that 
with  this  device  the  variation  in  pressure  at  the  lamp 
terminals,  under  ordinary  working  conditions,  is  only  ri  per 
cent,  from  the  normal. 

Both  the  regulators  are  enclosed  in  dust  and  waterproof 
cases,  suitable  for  fixing  to  the  underframe  of  the  coach  ; 
they  can  be  installed  inside  the  coach  if  preferred,  but  in 
any  event  they  are  entirely  automatic  and  need  no  attention 


on  the  part  of  the  train  staff.  The  lamps  are  divided  into 
two  circuits,  either  or  both  of  which  can  be  switched  on 
with  a  single  swit^;li,  but  they  can,  of  course,  be  arranf^ed  in 
any  way  that  may  be  .specified. 

The  battery  is  of  any  suitable  type  that  may  be  preferred  by 
the  user,  and  consists  of  1 2  wlls,  the  normal  voltage  of  tbe 
system  being  21  volts.    It  is  carried  under  the  coach  in  a  box. 

From  the  foregoing  brief  description  it  will  be  seen  that, 
the  system  is  very  simple,  and  involves  the  minimnm  of 
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Fig.  5. — Diagram  of  Connections,  Vickers  S.B.  Train- 
Lighting  System. 

appara*^us  and  plant  ;  it  is  also  effective  and  reliable.  The 
equipment  is  made  in  three  standard  sizes,  the  output  of 
the  dynamo  being  2i),  50  or  75  amjieres,  and  the  battery 
being  of  corresponding  capacity,  but  only  one  size  of  regu- 
lating apparatus  is  required  for  all  three  types. 

In  view  of  the  close  attention  which  has  recently  been 
directed  to  the  subject  of  train  lighting  by  the  tragedy  of 
Aisgill  Moor,  we  think  that  this,  the  latest  system  that  has 
been  developed  for  that  purpose,  should  be  of  especial 
interest  to  our  readers.  The  system  is  in  use  on  a  large 
number  of  passenger  coaches  in  this  country  and  abroad ; 
we  inspected  one  of  the  equipments  installed  on  the  Conti- 
nental trains  of  the  Sonth-Eastera  Railway  Co.,  and  weie 
very  favourably  impressed  with  the  design  and  construction 
of  the  apparatus,  which  appears  to  possess  all  the  qualities 
required  to  ensure  satisfactory  operation. 
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ELECTROMETALLURGY    OF    ZINC. 


Among  common  metals,  zinc  is  that  of  wliicli  the  Avorld's 
consumption  has  risen  most  rapidly  and  uniformly.  From 
IMOO  to  JiU2,  this  consumption  rose  from  470,000  to 
020,000  tons,  and  37  companies  in  Europe  are  now  engaged 
in  the  production  of  570,000  tons  of  zinc  per  annum,  the 
market  value  of  which  exceeds  £1 1,000,000. 

Hitherto  zinc  has  been  volatilised  from  its  ores  by  heating 
charges  of  from  110  to  220  lb.  in  banks  of  small  refractory 
retorts,  the  whole  arrangement  representing  a  multiplication 
of  laboratory  apparatus.  The  retorts  absorb  a  great  deal  of 
heat,  and  each  produces — in  a  discontinuous  manner — from 
44  to  ()6  lb.  of  metal  per  24  hours.  The  furnaces  are  costly 
to  build  and  maintain,  consume  five  tons  of  coal  per  ton  of 
zinc  produced,  and  permit  at  least  10  per  cent,  loss  of  metal 
from  the  ore  treated.  A  large  and  skilled  staff  is  required, 
and  the  foundry  must  be  located  near  deposits  of  refractory 
earth.  The  continual  rise  in  coal  and  wages  costs  absorbs 
the  small  economies  realised  by  gradual  perfecting  of  the 
furnaces  and  retorts,  and  shaft ,  furnaces  taking  several  tons 
of  ore  and  fuel  at  each  charge,  are  not  applicable,  since 
the  air  necessary  for  the  combustion  of  the  fuel  oxidises 
the  zinc. 

The  electric  furnace  described  below  avoids  this  difficulty 
while  realising  the  chief  advantages  of  the  shaft  furnace. 
It  is  simple  in  construction,  easy  and  cheap  to  maintain  and 
operate,  compact  yet  of  high  output,  expeditious  and  efficient 
in  action.  The  loss  of  metal  from  the  ore  is  about  two-thirds 
that  occurring  under  the  most  favourable  conditions  in 
Belgian  and  Silesian  retorts. 

The  capital  cost  of  the  equipment  per  ton  of  metal  pro- 
duced per  24  hours,  is  £2,800  for  retorts,  and  £800  for 
electric  furnaces,  and  the  cost  of  treatment  per  ton  of 
50  per  cent,  ore  is  : — 

Silesian  retorts.     Electric  fvrnace^. 
Desulphation  by  roasting:  ...  £0'10^  •  — 

Lime  and  coal  for  desulphation  —  £0  48 

Heating 0  88^  0  68^ 

Labour       072^  0H2' 

Maintenance         048''  0'64'' 


Total 


£2-48 


£212 


^  Paid  to  H2SO4  works  for  roasting  ore.  "  2  tons  coal  at  8s.  9d. 
M20  H.p.  for  24  hours  at  £1  1 63.  per  H.p.-year.  *  Three  days  at 
4s.  9d.  "'Two  days  at  3s.  2d.  '"Retorts,  pipes,  furnace  repairs. 
"Electrodes,  refractory  and  electrical  material. 

The  corresponding  total  costs  of  manufacture  per  ton  of 
metal  are  : — £6-72  by  the  retort,  and  £6*28  by  the  electric 
furnace  method  ;  in  the  case  of  30-35  per  cent,  ores,  the 
advantage  in  favour  of  the  electric  furnace  is  still  more 
marked. 

The  metallurgy  of  zinc  is  dominated  by  the  fact  that, 
since  about  2  tons  of  coal  is  used  per  ton  of  50  per  cent,  ore 
reduced  in  Silesian  retorts,  the  foundry  is  located  as  near  as 
possible  to  collieries.  Consequently,  the  ore  has  frequently 
to  be  transported  over  long  distances  ;  for  instance,  there 
are  mines  in  the  Pyrenees  from  which  ore  has  to  be  trans- 
ported by  mules  and,  later,  wagons  to  the  nearest  port  or 
foundry.  With  few  exceptions,  these  deposits  (at  5,000- 
6,600  ft.  elevation)  are  very  difficult  of  access  and  yield 
only  20  per  cent,  ore,  which  must  be  washed  up  to  50  per 
cent,  metal  content  before  being  placed  on  the  market.  To 
effect  this  enrichment  without  leaving  more  than  15-20  per 
cent,  of  the  zinc  in  the  tailings,  a  modern  washery  plant 
must  be  erected  capable  of  handling  100  tons  of  ore  per 
diem  and  costing,  say,  £40,000.  If  the  mine  is  not 
sufficiently  productive  to  employ  fully  such  a  washery,  it  may 
be  unprofitable  to  work  it  at  all  unless  zinc  stands  at  over 
£20-£22  per  ton.  For  this  reason,  France  imports  over 
20,000  tons  of  zinc  per  annum  instead  of  exporting  this 
metal. 

Where  sufficient  water  power  is  available  to  operate  hydro- 
electric stations  producing  from  3,000  to  4,000  h.p.  at  £2 
or  less  per  H.p.-year,  the  use  of  electric  furnaces  revo- 
lutionises the  economical  situation  in  poor  ore  zinc  mines. 

Referring  to  fig.  1,  the  curve  a  b  shows  that  the  cost  of 
electric  furnace  treatment,  is  higher  the  poorer  the  ore,  but 
the  cost  of  washing  the  ore  increases  with  the  concentration 
required.  The  intersection  0  of  a  b,  c  d  corresponds  to  the 
lowest  point  M  on  the  curve  E  F  representing  the  cost  of  both 


treatments  ;  this  minimum  corresponds  to  a  zinc  content 
between  30  per  cent,  and  35  per  cent.  The  latter  figure 
varies  according  to  the  cost  of  electrical  energy  but,  in  any 
case,  a  mechanical  preparing  plant  costing  about  £2,400 
would  bring  the  ore  up  to  a  zinc  content  suitable  for  treat- 
ment in  electric  furnaces. 

It  is  characteristic  of  the  electric  furnace  that  it  retains  its 
economic  advantages  even  in  small  units,  so  that  it  would  be 
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preferable  to  erect  a  number  of  small  electric  zinc  foundries 
rather  than  transport  ore  by  road  or  mountain  railway  to  a 
large  foundry. 

As  an  example  of  the  economic  advantages  of  electric 
furnaces,  let  us  assume  that  a  blende  mine,  5,600  ft.  above 
sea  level,  produces  10,000  tons  per  annum  of  16  per  cent.- 
ore  and  that : — 

Case  7. — The  ore  is  taken  by  cableway  to  a  washery, 
where  it  is  made  to  yield  2,600  tons  of  43  per  cent. -ore  ; 
the  latter  is  sold  at  Antwerp  and  taken  to  Bayonne  by  sea. 

Case  II. — The  raw  ore  is  washed  till  it  yields  3,700  tons  of 

35  per  cent. -ore,  which    is  reduced  in  an  electric  foundry 

costing  (complete  with  three  400-h.p.  furnaces,  buildings, 

land,  &c.),  £12,000.* 

Case  I. 

Extraction,  descent,  enrichment      ...         ...         £5,600 

Transport  to  Antwerp  ...         ...         ...         3,450 

Cost         £9,050 

By  sale  of  2,600  tons  ore         10,730 

Proat      1,680 

If  the  market  value  of  zinc  fell  below  £20  per  ton, 
this  profit  would  vanish  and  the  mine  could  not 
be  worked  commercially. 

Case  II. 

3,700  tons  of  35  per  cent.-ore  delivered  at  furnaces         ...  £5,410 

Energy— 1,200  H.p.-years  at  £1   Ifis.           2,160 

Lime  and  coal ...         ...         ...         1,440 

Electrodes,  furnace  maintenance,  works'  materials,  &;c.  ...  2,080 

Labour  (at  38.  7d.  per  man  per  day)...         ...  1,080 

Management,  taxes,  insurance,  &c.  ...         ...         ...         ...  1,000 

£13,170 
Delivery  to  Havre 1,280 

Total       £14,450 

Sale  of  110  tons  zinc  at  £21  ...   •     23,100 

Profit      ...         .: 8,650 

By  reducing  its  ore  electrically,  the  mine -would  thus 
secure  £8,650  profit,  as  against  £1,680  realised  by  selling 
43  per  cent.-ore. 

The  Cote  and  Pierron  Electric  Furnace. — Considering  the 
old  method  of  separating  lead  by  fusion  of  galena  with  iron 
in  a  shaft  furnace,  one  would  expect  that  the  analogous  dis- 
placement of  zinc  ■  by  fusion  of  blende  with  iron  in  an 
electric  furnace  would  be  industrially  successful.  However, 
although  the  zinc  leaves  the  bed  of  the.  furnace  as  vapour, 
the  water,  carbon-dioxide  and  air  inevitably  introduced  by  the 
ore  oxidise  the  metal,  so  that  "  blue  "  powder  is  obtained 
instead  of  coherent  blocks  of  zinc.  The  redistillation  of  this 
powder  is  costly,  and  involves  a  serious  loss  of  metal. 
Further,  the  high  temperature  required  in  the  zinc  furnace 
severely  attacks  the  refractory  lining  of  the  bed. 

In  1 904,  Cote  and  Pierron  first  endeavoured  to  overcome 
these  difficulties  by  the  use  of  the  electric  flux,t  and  the  first 
industrial  electric  zincfurnaces  were  installed  in  a250-600-H.p. 

*  For  details  of  this  and  other  composite  sums  in  the  estimate, 
see  an  article  by  C.  Lordicr,  "  La  Technique  Moderne,"  No.  5,  1913, 
whence  these  notes  are  extracted. 

t  See  also  Annales  de  la  Soc.  d'Agric,  Sciences  et  Ind.  de  Lj^ons, 
Deer.,  1908 
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plant  at  Arudy.  Despite  the  irrej^ularity  of  the  water 
power  available,  excellent  results  w«;ro  obtained,  aud  a  larffer 
and  improved  plant  operating  on  the  same  system  is  now  in 
use  in  limine  (Savoy). 

Fif,'.  2  represents  di8f,'rammati(ally  the  arran(,'cment  of  a 
lOO-KW.    furnace  as  used   at   I'f^inc.     The  cliaral)er   a   is 

3  ft.  6  in.  deep  x  4  ft.  internal  diameter,  and  is  of  /nfe 
construction,  electrode  paste  ^>einj;  used  in  Ijuildinif  it.  'J  he 
dome  of  the  chamber  is  electrically  irsulated  from  it,  even  at 
red  heal.  Arc  and  resistance  hebtinj^  are  employed,  a  \ 
forming  one,  and  a  carbon  cylinder  n  (7  ft.  G  in.  x  1  ft,  (i  in.), 
the  other    electrode.      A    oOO-k.v  a.  transformer,  installed 

4  ft.  6  in.  away  from  the  furnace  and  fed  at  20,000  volts, 
supplies  52-r»(i-volt,  oO-cycle  current.  The  design  of  the 
furnace  is  such  that  the  metallic  frame  of  a  is  in  one  piece 
magnetically  and  the  power  factor  very  near  unity. 

Ore  is  stacked  on  top  of  the  furnace  and  060  lb.  of  the 
partially  dried  material  (mixed  with  a  suitable  proportion  of 
granulated   cast-iron),  is    introduced   at    intervals  of   two 
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Fir.  2.— Skction  of  Elkctric  Zino  Fdrnace  :  Cotb  and 
riERRON  Type. 

hours  through  two  symmeti'ically  placed  orifices  in  the 
direction  r.  Slag  is  removed  at  c,  and  zinc  vapour  escapes 
via  d.  For  some  moments  after  each  charge  is  introduced, 
air,  moisture  and  CO,  are  expelled.  Fusion  then  com- 
mences and  some  zinc  vapour  is  condensed  in  c  (the  tempera- 
ture of  which  is  regulable).  Foreign  materials  volatilised 
in  A  and  carried  over  by  the  zinc  vapour  pass,  as  shown, 
through  a  column  of  large  pieces  of  carbon — introduced 
cold  into  d,  and  gradually  brought  to  red  heat  as  they 
descend.  Vapour  escaping  the  condensation  and  filtration 
in  c  D  passes  into  a  large  vessel  <;,  where  there  collects  zinc 
powder,  very  pure  and  oxidised  to  a  minimum  extent.  This 
powder  falls  to  an  electrically-heated  melting  chamber  ii, 
and  vapours  incapable  of  condensation  escape  by  k  ;  zinc 
condensed  in  c  i)  collects  in  k.  The  red  hot  carbon  in  D 
prevents  access  of  air  to  a  when  k  is  open. 

When  zinc-white  is  to  be  made,  the  temperature  of  c  i) 
is  raised  so  that  practically  all  the  zinc  is  carried  into  a 
combustion  chamber  mounted  in  place  of  a.  When  using 
the  furnace  to  produce  metallic  zinc,  it  is  easy  to  secure 
from  ()7-75  per  cent,  of  the  output  at  e,  and  it  is  expected 
that,  in  future,  it  will  be  possible  to  eliminate  the 
chamber  (;  h. 

Work  is  being  carried  on  at  Ugine  with  a  view  to 
acquiring  experience  and  training  a  staff  to  be  employed  in 
a  projected  plant  of  much  greater  capacity.  In  the  equip- 
ment described  above,  21,000  lb.  of  blende*  was  reduced  in 
72  hours  ;  (),540  lb.  of  iron  turnings,  and  !i!)0  lb.  of  Hux  were 
used,  and  6,200  lb.  of  9906  per  cent.  ainc,t  and  1,180  lb. 
of  34"72  per  cent,  slag:}:  were  recovered.  The  slag  collected 
at  c  weighed  21,500  lb.,  and  contained  only  IvSo  per  cent. 
zinc.    The  total  loss  of  zinc  was  about  1 1  per  cent,  in  this 

*  Having  the  percentage  composition  :—H>0.  104:  Zn.  MS; 
Pb,  263  ;  FP2O8.  10-8(1  ;  SiO>.  1248  ;  S,  2r]2  ;  CaCOg.  784  ;  ALA. 
567  ;  MgO,  2'34  ;  varioup,  172  per  cent. 

t  Containing  007  per  cent.  Fe,  0  81  per  cent.  Pb,  and  0"86  per 
cent,  other  impurities. 

I  Returned  to  the  furnace  with  poorer  ore. 


case,  but  experience  justifies  the  U-lief  that  this  fipure  will 
\)(i  reduced  in  future.  The  i.r.  electrical  fnergy  <-oDBairwl 
was  16,2M.'>  Kvv.-hoors  (2  6  Kw. -hours  per  lb.  of  zin'-  at 
K,  H),  and  the  cost  of  the  treatment  wa«  as  follows  : — 

TnKATi.vr;  T.'iCo  LB.  M-38  i-EB  ce;.t.  Obk  pkb  24  HoctJ*. 

f'o/it  prr  ton  of  Off . 

PUectrical  energy  ?  :^00  (i.i'.-bourH  at  £2  p<r  f(  f  jfar  10».  f>*. 
I>epre  iation    and     maintenance    of    buildin^H    and 

tquipment      9».  «d 

Electrodee— 2*i  J  lb  at  £1'^  r,r  per  ton  rerecteoj  ...  K*  7H 
Iron  recovered  from  FeS  (allowing  for  sale  of  fe)     ...       .^    4<». 

Labour  (17  hours  at  4 id.)  G--    f,^ 

Proportion  of  general  charees  (£1  "fO  per  annnm  in 

a  w  orks  treating  jo  OOO  tons  ore  per  annum)    ...       4».  Od. 

Total 38p.  4d. 

Corresponding  cost  prr  ton  of  zinc  (♦5.400  lb.  of  ore)  =  llOf. 

In  view  of  the  fact  that  the  type  of  zinc  furnace,  hitherto 
in  general  use,  consumes  from  1*7  to  20 tons  of  oral  per  tc-n 
of  ore,  whereas  the  electric  furnace  requires  only  2..300  H.P.- 
hours  (corresponding  to  a  fuel  consumption  of  3,><00  lb.  in 
modern  steam-electric  generating  plant),  it  Feems  likely  that 
the  electric  zinc  furnace  will  come  into  use  in  colliery 
districts  as  well  as  in  localities  where  water  power  is 
available. 

In  conclusion,  the  advantages  of  treating  zinc  ores  in  the 
electric  furnace  may  te  summarised  as  follows  : — 

1.  Possibility  of  establishing  foundries  in  regions,  barren 
of  coal  but  rich  in  zinc  ore,  at  a  capital  expenditure  far  less 
than  is  required  by  Silesian  retort  foundries. 

2.  Reduction  of  loss  of  metal  to  half  that  sustained  when 
using  retort  furnaces  and  highly  concentrated  ore. 

3.  Simplified  operation  ;  stafif  required  is  smaller  and  <>an 
be  recruited  from  mountain  {peasantry. 

4.  Reduction  in  charges  for  ore  transport  and  possibility 
of  profitably  working  many  large  deposits,  the  low  zinc 
content  of  which  makes  them  commercially  worthless  in  the 
present  state  of  the  zinc  industry. 


CORRESPONDENCE. 


Letter t  received  by  V4  after  6  P.M.  ON  TuESDAT  cannot  appear  until 

tke  folhnvvng  week.  Correipondentt  ttumld  forward  th^r  cvwrnKm- 
cationt  at  the  earliest  potrible  rtu*ment.  No  letter  can  be  f^hlitkei 
unlets  we  have  tke  H-riter'$  name  and  address  in  our  possession. 


The  City  Gnilds  Examinations. 

It  has  often  been  a  pur.zle  to  me  how  the  lists  of  works  of 
reference  in  tlie  programme  c^  the  City  and  Tiuilds  techno- 
logical examinations  arc  decided  upon,  and  by  whom. 

They  ha^e  not  generally  erred  on  the  side  of  j>aucity 
and  the  rather  amaz'ng  Dumber  for  the  subject  electrical 
engineering  in  the  current  programme  should  l>e  noted. 

I  believe  I  am  right  in  saying  that  the  books  enumerated 
for  certain  past  sessions  (if  not  in  the  present  list)  have 
included  some  that  are  hopelessly  out  of  date,  and  even  some 
that  were  out  of  print. 

The  electrical  engineering  list  would  be  more  helpful  to 
professors,  teachers,  and  students  if  the  prices  of  the  books 
were  includcil,  and  if  some  closer  indication  than  the  titles 
were  given  of  their  scopes. 

These  lists,  presumably  the  work  of  one  or  two  individnals, 
would  be  still  more  useful  if  they  were  carefully  revised  each 
year,  and  if  the  said  professoi-s  ai  d  teachers  had  a  voice  in 
the  revision.  It  should  not  be  too  much-  trouble  at  the 
end  of  each  session  to  aj^k.  say.  ir>o  (f  the  more  prominent 
lecturrrs  to  revise  the  old  list,  anl  to  take  the  sense  of  the 
majority  in  drawing  up  the  new  ore.  The  constant  crop  of 
new  books  and  revised  editions  fully  warrants  this  prcceihire  : 
and  it  would  be  nothintr  l^^ss  than  just  to  those  \\ ho  have 
undergone  the  throes  of  authors-hip. 

It  is  something  of  an  anti-climax  to  turn  to  the  ^orks  of 
reference  for  electric  wiremen's  work,  but  there  is  a  new 
point  to  be  raised.  Why  was  it  that  in  the  programne 
for  1911-12,  and  possibly  some  other  issues,  no  works  of 
reference  were  mentioned  ;  and  why  are  only  four  books 
given  in  the  current  programme,  one  of  them  beirg  some- 
what out  of  place  :      It  is  significant  that  two  of  the  four 
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were  published  subsequent  to  the  above  date,  when  no  list 
was  given  :  and  if  one  did  not  know,  one  might  assume 
that  there  was  only  one  book  on  wiring  in  existence  then. 
So  far  from  this  being  the  case,  one  might  cite  Clinton's 
"  Electric  Wiring,"  Ibbetson's  "  Theory  and  Practice  of 
Electric  AViring,"  and  "  Electric  Wiring,  Fitting,  Switches 
and  Lamps,"  by  an  author  who  shall  be  nameless. 

The  first  of  the  above-mentioned  books  saw  the  light  in 
1902,  and  besides  two  reprints,  has  just  reached  its  third 
edition.  The  last-mentioned  work  was  first  published  in 
189!),  and  (not  to  mention  various  reprints)  it  reached  its 
fourth  edition  in  January,  1911.  The  question  is,  why 
were  neither  of  these  (or  Ibbetson's)  considered  worthy  of 
inclusion  in  the  current  programme  ?  Perhaps  Mr.  Frank 
Broadbent  may  be  able  to  explain. 

Apart  from  this,  I  think  the  views  of  professors  and 
teachers  on  the  matter  of  revision  would  be  of  interest. 

W.  Perren  Maycock. 

West  Norwood,  S.E.,  September  Uh,  1913. 


The  Electric  Lighting  of  Trains. 

I  have  read  with  interest  your  article  in  your  current 
issue  on  the  question  of  electric  lighting  of  trains,  but  I 
think  that  you  have  overlooked  some  of  the  most  important 
poiuts. 

It  is  not  yet  at  all  conclusive  that  the  fire  at  Aisgill  was 
due  to  gas,  in  fact  it  is  more  likely  due  to  ashes  from  the 
wrecked  engine  setting  on  fire  the  splintered  woodwork  of  the 
carriages,  but  supposing  it  is  proved  that  the  gas  aided,  or 
even  caused  the  fire,  surely  it  is  just  as  unreasonable  to  make 
this  outcry  against  carrying  gas,  as  it  would  be  to  argue  that 
motor-cars  should  not  carry  petrol,  which  is  more  dangerous 
than  gas,  and  in  either  case  a  light  must  be  applied  to  start 
the  fire ;  besides,  in  all  methods  of  locomotion  it  is 
impossible  not  to  take  some  risks.  Furthermore,  are  the 
public  and  the  Press  quite  convinced  that  electric  light  is  so 
much  safer  than  gas,  as  whenever  a  large  house  is  burnt 
down,  it  is  nearly  always  attributed  in  the  daily  Press  to  the 
"  fusing  of  an  electric  wire  "  ? 

I  cannot  agree  with  you  that  there  is  "  no  reason  why 
electricity  should  not  be  used  for  lighting,  heating,  and 
cooking  on  the  main  line  trains,"  as  I  think  there  are  many 
good  reasons,  of  which  I  might  give  a  few.  First,  there 
has  to  be  found  a  system  of  lighting  which  makes  a  coach 
independent  of  its  service,  as  in  most  cases  the  equipment  on 
any  coach  has  to  be  adjusted  to  suit  the  service.  Secondly, 
the  locomotive  engineers  already  complain  of  the  additional 
load  on  the  engine  due  to  electric  dynamo-driving,  and  if 
the  whole  of  the  lighting  were  electric  this  load  would  be 
largely  increased.  If  the  heating  and  cooking  were  also 
added,  I  am  afraid  it  would  be  the  rule  rather  than  the 
exception  to  see  two  engines  on  a  main-line  train.  Further, 
with  regard  to  heating  and  cooking,  there  is  already  fre- 
<]uently  a  difficulty  to  find  sufficient  room  under  a  coach  for 
dynamo  and  batteries  for  lighting  purposes,  so  that  I  venture 
to  suggest  that  it  would  not  be  possible  to  accommodate 
sufficient  apparatus  for  the  enormous  cooking  and  heating 
currents  which  would  be  required. 

I  cannot  follow  the  argument  as  to  the  lighting  and  heat- 
ing on  the  tube  railways  being  electric,  as  when  there  is 
such  an  abundant  supply  of  cheap  electricity  available,  I 
cannot  conceive  anyone  even  thinking  of  introducing  gas  or 
steam  for  lighting  or  heating. 

Although  I  am  in  the  electrical  engineering  profession, 
and  I  should  like  to  see  more  electric  lighting  of  trains,  I  do 
not  agree  with  a  blind  outcry  against  gas  without  consider- 
ing the  feasibility  or  even  the  possibility  of  entirely  replacing 
it  by  electricity.  I  have  not  discussed  tlie  question  of  cost, 
as  this,  I  think,  does  not  materially  affect  the  question  of 
safety  or  possibility  of  electricity. 

Fair  Play, 

[Proofs  are  accumulating  that  the  fire  was  undoubtedly 
due  to  gas — vide  the  evide*^ice  given  before  the  Board  of 
Trade  Inspector.  One  can  get  out  of  a  motor-car  easily 
enough  in  case  of  fire.  No  train  has  ever  been  set  on  fire  by 
the   electric   lighting   installation — nor   ever   will    be,    the 


voltage  being  only  2-1  volts  ;  the  battery  connections,  too, 
are  sure  to  be  broken  when  a  coach  is  wrecked,  and  fuses 
are  provided.  There  is  no  inherent  or  insuperable  difficulty 
in  making  every  coach  for  all  practical  purposes  inde- 
pendent of  the  service  as  regards  its  electric  lighting 
equipment.  The  extra  load  on  the  locomotive  is 
about  2  per  cent,  of  its  normal  output — an  insignificant" 
fraction— and  this  on  a  long-distance  train  lighted  throughout 
with  electricity.  The  mid-day  meal  is  served  in  daylight, 
when  the  lighting  load  is  off ;  the  dynamo  can  supply  the 
current  direct — besides,  how  much  of  the  cooking  is  actually 
done  on  the  irain  ?  We  have  studied  the  subject  for  years 
past,  and  we  know,  as  everyone  knows  who  has  done  so, 
that  it  is  quite  feasible  to  fulfil  all  requirements  with  elec- 
tricity. Our  correspondent  would  do  well  to  study  the  paper 
read  before  the  Institution  of  Civil  Engineers  by  Mr. 
Roger  T.  Smith,  electrical  engineer  to  the  Great  Western 
Railway  (see  abstract,  Elec.  Rev.,  December  15th,  1911), 
and  other  articles  on  the  subject  {e.g.,  p.  406  of  this  issue), 
as  he  is  clearly  not  familiar  with  modern  practice.^EDS. 
Elec.  Rev.J 


Pressure   Kegulation. 


In  his  article  in  your  issue  of  September  5th,  Mr.  Turn- 
bull  states  that  in  the  event  of  the  supply  of  steam  being 
shut  off  from  a  self-excited  compound-wound  d.c.  turbo- 
generator, the  shunt  field  would  disappear  and  the  generator 
would  run  as  a  series  motor  and  attain  excessive  speed.  But 
how  could  the  shunt  field  disappear  ?  So  long  as  it  was 
connected  across  the  brushes  it  would  still  be  excited.  It  is 
true  that,  when  running  as  a  motor,  the  series  field  would 
oppose  the  shunt  field,  and  might  possibly  weaken  it 
sufficiently  to  allow  the  machine  to  run  up  to  a  dangerous 
speed  :  is  this  the  explanation  ?  And  could  not  the  danger 
be  guarded  against  by  a  reverse-current  breaker  ? 

With  regard  to  the  difficulty  that  Mr.  TurnbuU  speaks 
of,  in  working  mid-wire  boosters  at  very  low 
voltages,  it  would  be  interesting  to  know  whether 
he  has  experienced  any  similar  difficulty  in  con- 
nection with  reversible  battery  boosters,  which  often 
have  to  work  at  practically  zero  voltage  with 
heavy  armature  currents.  The  writer  cannot  say  that  he 
has  noticed  any  such  difficulty,  although  he  has^  had  to  do 
with  a  good  many  reversible  battery  boosters,  automatic  and 
otherwise. 

Ct.  C.  Allingham. 

Hendon,  N.W.,  September  8ih,  1913. 


The  Status  of  the  Shift  Engineer. 

Once  again  that  hackneyed  phrase  "  the  status  of  the 
shift  engineer  "  occurs  iu  your  "  Correspondence  "  columns. 
This  time  two  correspondents  are  indignant  that  the  shift 
engineer  is  about  to  lose  his  beloved  status ;  perhaps  it  is 
because  this  is  all  he  has  left,  his  salary  seemingly  being  of 
very  little  account  nowadays. 

The  poor  shift  engineer  is  being  classed  with  skilled 
workmen  !  There  are  hundreds  who  would  only  be  too  glad 
to  be  classed  as  such,  and  paid  accordingly.  I  could  name 
a  number  of  stations  where  the  stokers  are  paid  more  than 
the  charge  engineers. 

It  is  a  generally  acknowledged  fact  that  status  to-day  is 
£  s.  d.,  the  status  varying  directly  as  the  amount  of  £  s.  d. 
at  one's  command.  The  electrical  engineer  with  his  low 
salary  consequently  has  a  very  queer  status.. 

Tho  root  of  all  the  troubles  of  electrical  engineers  is  this 
"  social  status,"  "  social  respect,"  as  your  correspondents 
call  it. 

If  electrical  engineers  would  forget  all  about  status  for 
a  time,  and  demand  fair  and  equitable  payment  for  their 
services,  the  status  would  look  after  itself.  It  matters  little 
how  you  are  classed  by  your  employer,  provided  he  pays  a 
fair  salary — public  opinion  will  put  you  in  your  proper 
place. 

Perhaps  most  shift  engineers  think  they  are  embryo  chief 
engineers  (but  it  is  surprising,  when  investigated,  how  few 
chief  engineers  of  to-day  have  ever  been  in  charge  of  a 
shift) ;  this  makes  the  average  shift  engineer  compare 
himself  with  doctors,  lawyers,  &c.,  and  at  the  same  time 
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accept  less  payment  for  his  services  tban  builders'  labourers 
demand  and  get. 

Tn  the  preceding  paragraph  I  have  used  the  words : 
"demand  fair  and  equitable  payment";  the  electrical 
engineer  has  never  demanded  anything ;  he  has  a  great  power, 
and  has  been  afraid  to  use  it. 

In  your  columns  and  elsewhere,  very  good  arguments  have 
been  put  forward  why  electrical  engineers  should  be  paid 
fair  salaries.  From  experiences  all  over  the  country,  it  has 
been  found  that  chief  engineers,  Electricity  Committees,  &c., 
arc  very  little  affected  by  good  arguments  ;  they  ignore 
them.  A  power  behind  these  arguments  would  alter  the 
aspect  of  affairs  considerably. 

From  observation  it  seems  that  the  power  to  demand  is 
the  foundation  of  the  status  of  any  profession. 

W.  J,  Ebbco,  I/on.  Secretary, 
Axsocintion  of  Elfct>-lcal  (^Station)  Engineers. 

London,  E.,  September  d(h,  11)13. 


I  was  very  much  interested  in  reading  the  two  letters  on 
the  above  subject  in  this  week's  paper. 

It  might  be  interesting  to  the  writers  to  know  that  out 
of  the  four  shift  engineers  originally  appointed  for  the 
central  station  of  the  General  Post  Ofhce,  three  resigned 
within  two  years  of  the  commencement  of  supply,  and  also 
that  no  fewer  than  six  vacancies,  including  the  three  shift 
engineers  above,  occurred  in  the  staff  for  the  scheme  within 
two  years.  This  will,  I  think,  prove  that  the  engineers 
could  see  that  the  future  prospects  of  service  under  Govern- 
ment were  about  as  bad  as  they  possibly  could  be,  and  it 
has  now  been  brought  to  the  public  notice  in  the  Parlia- 
mentary Committee's  Report,  where  they  class  the  shift 
engineers  on  a  level  with  drivers  and  stokers  as  "  skilled 
workmen." 

Of  the  engineers  who  left,  some  are  now  in  respon- 
sible positions,   and    thankful   to  be  out  of  Government 


PROCEEDINGS    OF    INSTITUTIONS. 


The  Elcitric  Refining  of  Steel  in  an  Induction  Furnace. 

by  Otto  Fkick  (London). 

iAJjutract  uf  paper   read  before  the  Ieok  and  Steel  ISSTITCTB 
at  (tlfiit,  September,  1'J13.) 

The  results  sriven  in  the  paper  are  bared  on  data  obtained  in  the 
Frick  furnaces  at  Krupp  h  works  in  EBsen.  Two  famaces  of  thia 
type  arc  at  work.  The  first  came  into  x^nXia  operation  in  Aajfrut, 
1908.  The  second  furnace,  originally  of  the  Kjellin  type,  waa 
rebuilt  on  the  same  principle  as  the  first  Frick  furnace,  after  thin 
had  been  p'oved  superior  both  in  design  and  with  regard  to  power 
consumption  and  efficiency. 

The  data  relating  to  these  10-ton  farnacea  are  : — 


Raw  materials 

Actual  working  capacity 

Weight  of  casts     

Average  power  used 

Frequency 

Voltage      

Power  factor,  cosine  <\>  at  8'5  tons 
Average  duration  of  one  heat    ... 


cold  scrap  of  good  analyeii. 

8'5  tons, 

6*5     „ 

«>.50  K\v. 

5  cycles  per  second. 

5,0C«i 

n'53 

y'l  hoars  45  minntea. 


Theoretical  energy  consumption  per  ton,  432  Kw.-hours  calcn- 
lated.  Average  electrical  loss,  4  5  per  cent.  ;  average  radiation 
loss,  1()0  KW.  ;  average  total  efficiency.  70  per  cent. 

Figs.  1,  2  and  3  give  a  clear  idea  of  the  design  of  the  furnace, 
and  figs.  5,  (i  and  7  show  sections  of  the  single  ring  and  doubls 
ring  furnaces.     Fig.  3  represents  the  10-ton  furnace  in  plan. 

As  the  furnace  was  to  be  used  for  melting  cold  scrap  only  with- 
out any  refining,  the  original  type  with  a  rotating  cover  was 
chosen,  being  specially  designed  for  the  treatment  of  cold  scrap  and 
oflfering  the  advantage  of  easy  charging  and  distribution  over  the 
whole  crucible  without  any  delay  or  trouble.  The  rotating  cover 
further  facilitates  the  supervision  of  the  metal  and  of  the  furnace 
walls.  Additions  of  slag  or  alloys  are  quickly  and  evenly  dis- 
tributed over  the  bath.  The  design  of  the  cover  has  proved  most 
satisfactory  for  its  purpose. 

The  electric  losses,  that  is,  the  losses  in  the  primary  coils  and  in 
the  magnetic  iron  core,  are  reduced  by  giving  these  parts  ample 
dimensions.  Notwithstanding  the  great  weight  of  the  core, 
nearly  45  tons,  the  total  electric  loss  in  the  furnace  in  Essen  only 
amounts  to  4  or  5  per  cent,  of  the  total  energy  supplied  to  the 
furnace. 


T^J     '»S"TT 


litpp^.v  M 


Fig.  1. — Longitudinal  Section.  Fig.  2. — Tbansvebse  Section. 

10-Ton  1,00()-h.p.  Fbick  Furnace  at  Krupp's  Works,  Essen. 


service.  It  may  also  be  a  warning  to  others  very  carefully 
to  consider  the  future  prospects  when  appointments  are 
offered  them  from  this  quarter. 

When  the  scheme  was  first  started,  most  of  those 
appointed  were  experienced  men,  and  had  been  through 
colleges,  workshops  and  central  stations. 

It  is  quite  time  that  the  engineering  department  of  the 
General  Post  Office  had  a  thorough  "spring  cleaning,"and 
that  proper  treatment  should  be  given  to  those  who  are  in 
such  a  responsible  position  as  that  of  keeping  the  central 
station  running  at  Blackfriars,  upon  which  the  General 
Post  Office  depends  for  its  lighting  and  power,  and  also  the 
Central  Telephone  Exchange. 

I  am  glad  to  say  that  I  am  not  in  Government  service. 

£.  Kest. 


New  Japanese   Lamp  Works. — New  works  for  the 

manufacture  of  incandescent  lamps  have  just  been  completed  at 
Nishi-Hiranuma,  by  the  Yokohama  Denki  Kogyo  Kaisha.  The 
company,  which  has  a  capital  of  £60,000,  hopes  to  turn  out  about 
10,000  lamps  per  day. 


Of  greater  influence  on  the  eflSciency  are  the  losses  due  to 
radiation.  The  author  has  made  a  careful  study  of  the  heat  con- 
ductivity of  refractory  materials  at  highest  te.i^peratures,  and  has 
provided  his  furnaces  with  insulated  walls  in  accordance  with  the 
results.  Further,  great  care  was  taken  to  make  the  doors  in  the 
cover  tight  and  as  easy  as  possible  to  keep  closed.  By  these  means 
the  radiation  losses  were  reduced  to  a  minimum.  Comparative 
calculations  have  shown  that  the  radiation  loss  of  the  Kjellin 
furnace  exceeds  that  of  the  Frick  furnace  by  75  K\v.  or  48  per 
cent.,  which  also  involves  an  increased  cost  for  current,  labour,  and 
lining  in  the  case  of  the  former. 

As  an  example,  a  run  of  six  weeks'  duration  may  serve. 


Kjellin. 


Frick, 


Output  in  six  weeks,  good  ingots,  tons     .,, 

563,500  KW.-hours  at  043  penny 

Labour  estimated  at 

Lining ...         

Light,  cooling  fan,  &o 

Total  costs  in  six  weeks 

Costs  per  ton  of  ingot         

Saving  by  Frick  furnace,  per  ton 

„  „  „        per  campaign.., 

„  „  „        in   one  year    of 

seven  campaigns 

with  one  furnace 


696        I       850 

Shillings. 

20,260 

5,900 

2,000 

450 


28,600 
41-10        I 

7-40 
6,300 


44,000 


3370 


4VZ 
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Were  12  per  c^nt.  interest  and  depreciation  on  an  estimated  out- 
lay of  £12,500  also  taken  into  account,  the  annual  savine  would  be 
increased  to  .^2,500.  These  figfures  demonstrate  the  importance  of 
low  radiation  losses,  and  prove  the  effectiveness  of  the  design  of 
tho  Frick  furnace  in  this  respect. 

Nearly  six  years  of  actual  working  have  shown  that  no  draw- 
baoka  have  been  caused  by  the  insulation  of  the  furnace. 

At  the  Krupp  works  a  Girod  furnace  of  1,200  kw.  and  12  tons 
capacity  has  been  installed  next  to  the  Frick  furnace,  thus  giving 


cient  slope  to  enable  the  repair  to  be  made  in  the  same  manner  as 
in  an  open-hearth  furnace,  or  simply  by  throwing  dolomite  or 
magnesite  on  the  places  which  have  been  cut  by  the  slag.  The 
upper  part  of  the  inner  wall,  which  is  the  one  most  exposed  to  the 
cutting  by  the  slag,  may  be  sufficiently  sloped  to  allow  a  repair  in 
this  manner,  but  it  would  mean  considerably  increased  dimensions 
of  the  furnace  and  increased  losses  and  energy  consumption.  To 
make  the  dimensions  ag  small  as  possible,  it  is  thus  necessary  to 
make  the  walls  almost  vertical. 
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Fig.  3.— Plan  of  10-ton  Feick  Furnace,  1,000  h.p. 


Fig.  4. 


directly  in  the  steel 
heat  transfer  neces- 


an  opportunity  to  compare  the  Frick  furnace  with  a  furnace  of  the 
arc  type.  The  following  figures  represent  average  results,  and  will 
give  a  fair  idea  of  the  relative  efficiency  of  the  two  types  : — 

KW.-houra  per  ton  of  steel  in  the  Girod  furnace  ...  1,000  KW.-honrs. 
„  „  Frick        „       ...     600        „ 

It  may  be  assumed  that  the  theoretical  energy  consumption  of 
the  Frick  furnace  is  426  kw. -hours  per  ton.  For  the  Girod 
furnace  it  has  been  assumed  to  be  somewhat  higher,  or 
160  KW. -hours  per  ton,  as  it  is  possible  that  this  furnace  is  working 
on  a  raw  material  with  more  scale  or  rust,  and  therefore  under  less 
favourable  conditions. 

It  has  been  assumed  that  the  Frick  furnace  has  an  interval  of 
only  7i  minutes  between  heats.  For  the  Girod  furnace  two  cases 
have  been  calculated,  viz.,  for  an  interval  of  55  minutes  and  for  one 
of  1  hour  25  minutes  per  heat,  the  longer  intervals  being  necessary 
for  charging,  which  has  to  be  completed  before  the  current  can  be 
turned  on,  whereas  in  the  Frick  furnace  the  current  may  be  put  on 
immediately  after  tapping.     It  may  then  be  calculated  that— 

The  average  loss  of  the  Frick  furnace  =  186  kw. 
„  „  Girod  furnace  =  580   ,, 

or  over  three  times  more  than   the   Frick  furnace,  although  the 
capacity  of  the  latter  is  only  20  per  cent.  less. 
In  the  Frick  furnace  the  heat  is  generated 
bath,  and,  consequently,  there  is  practically  no 
sary,  but  the  highest  temperature  prevails 
in  the  metal  itself.     Further,  th'3  slag  acts 
as  a  very   effective   heat  insulator,  which 
prevents  the  furnace  walls  above  the  bath 
and  the  roof  from  becoming  as  hot  as  the 
bath  itself. 

In  an  arc  furnace  the  essential  part  of 
the  heat  is  generated  in  the  arc  or  arcs 
playing  between  the  ends  of  the  electrodes 
and  the  metal,  and.  consequently,  the  heat 
has  to  be  transferred  from  these  centres  to 
the  other  parts  of  the  bath  by  heat  trans- 
mission, which  requires  a  very  high  tem- 
perature in  the  arcs  and  at  the  lower 
end  of  the  electrodes,  a  temperature 
which  certainly  exceeds  2,500°  C,  whereas 
the  highest  temperature  in  a  Frick 
furnace  never  exceeds  1,680°  C.  at  any 
part. 

It  must  also  not  be  forgotten  that  the 
electrodes  themselves  are  fairly  good  heat 
conductors,  and  through  them  no  small 
amount  of  heat  is  conveyed  away  out  of  the 
furnace.  In  melting  cold  scrap  the  con- 
ditions are  somewhat  more  favourable,  as 
the  electrodes  are  surrounded  by  the  charge, 

which  absorbs  some  of  the  heat  otherwise  dissipated  towards  the 
roof. 

It  may  therefore  be  concluded  that  the  efficiency  of  an  arc 
furnace  for  treating  liquid  metal  will  always  be  less  than  50  per 
cent.,  and  in  melting  cold  scrap  will  only  slightly  exceed  50  per 
cent.  The  Frick  furnace,  on  the  other  hand,  shows  an  efficiency 
of  over  70  per  cent.,  which  may  be  further  improved  with  larger 
furnaces. 

V/ith  regard  to  the  lining,  the  induction  furnace  offers  certain 
intrinsic  difficulties  through  the  ring-shaped  form  of  the  crucible. 
On  the  one  hand,  greater  difficulties  arise  in  making  the  lining 
stand  high  temperatures  without  cracking,  on  the  other  the  ring- 
shaped  form  makes  it  impossible  to  give  the  furnace  walls  suffi- 


The  difficulties  with  regard  to  cracking  are  due  to  the  fact  that 
the  outer  wall  is  ring-shaped,  and  has  its  highest  temperature  on 
the  inside,  whereas  the  equally  ring-shaped  inner  wall  is  hottest 
outside.  The  only  possible  way  of  overcoming  these  difficulties 
consists  in  using  a  material  which  has  practically  no  contraction  or 
expansion  at  very  high  temperatures. 

The  lining  at  Essen  was  the  outcome  of  most  extensive  researches 
and  much  experimental  work  ;  it  is  made  of  magnesite  of  the 
highest  purity,  preferably  up  to  93  per  cent.  MgO,  without  any 
binding  agent,  and  treated  in  such  a  way  that  it  neither  contracts 
nor  expands  up  to  the  highest  temperatures.  It  possesses  a  remark- 
able compactness,  mechanical  strength,  and  resistance  to  the  action 
of  slags. 

But  even  the  best  of  linings  will  not  stand  more  than  a  few 
weeks  if  it  is  not  further  protected  against  the  cutting  action  of 
ordinary  slags.  As  all  attempts  to  repair  a  cut  place  in  the  lining 
have  proved  to  be  of  little  or  no  value,  the  author  was  led  to  a 
very  simple  solution,  especially  adaptable  to  his  furnace,  by  the 
following  consideration. 

As  all  basic  slags  contain  a  certain  percentage  of  MgO,  which 
seldom  exceeds  10  per  cent.,  and  usually  runs  at  about  6  to  7  per 
cent.,  the  conclusion  is  justified,  that  basic  slags  must  saturate 
themselves  to  this  extent.  If  now  such  slags  are  given  an  oppor- 
tunity to  take  up  MgO  from  another  source,  they  will  not  attack 
the  lining.  By  adding  crushed  magnesite  in  such  a  way  that  the 
slag   can   become   saturated   before  it  has  been  able  to  attack  the 


Figs.  5  and  6. — Sections  op  Frick  Single  ring  Single-phase  Furnace. 

lining,  this  ought  to  be  protected  against  cutting,  and"  should  last 
for  a  considerable  time. 

Such  an  automatic  preservation  of  the  lining  is  much  facilitated 
by  the  inclination  and  rotation  of  the  bath,  which  will  be  more 
fully  described  later  on.  Old  magnesite,  without  any  value  for 
other  purposes,  may  be  used.  It  is  introduced  into  the  furnace  in 
such  a  manner  as  to  form  a  heap  in  front  of  the  inner  wall,  against 
which  it  is  pressed  by  the  inclination  and  rotation  of  the  bath. 
The  sketch,  fig.  4,  shows  a  section  through  the  lining  and  the  bath, 
with  its  surface  inclined  towards  the  inner  wall.  The  slag  addi- 
tions, mixed  with  magnesite,  are  shown  as  a  heap  M,  and  the  rota- 
tion of  the  bath  is  indicated  by  an  arrow. 

The  ailicon  and  phosphorus  in  the  steel  are  brought  to  the 


Vol.  7:!.  No.  i,8r.8,  septkmbeb  12, 1913.]  THE    ELECTRICAL    HE  VIEW. 


413 


Burface  near  the  outer  wall  by  the  rotation  of  the  bath,  and  are  in 
this  way  broupfht  into  contact  with  the  air  or  with  the  oxides  of 
the  fllap,  which  they  rob  of  the  necesHary  amount  of  oxygen  for 
the  formation  of  Si.^O  and  PjOe.  These  oxides  tioat  on  the  inclined 
surface  of  the  bath  and  meet  the  h*'ap  m,  from  which  they  absorb 
the  necessary  amount  of  Mj?0  and  CaO  before  they  reach  the  wall. 
This  method  has  proved  to  be  most  satisfactory,  and  it  has  even 
been  found  possible  to  make  the  inner  wall  grow  by  addinj^  too 
much  mapnesite,  and  to  cut  away  the  excess  by  diminishing  the 
percentafje  of  mapnesite  in  the  slagf. 

The  lininff  of  the  Frick  furnace  at  Essen  now  attains  a  life  of 
two  to  three  months  rejrularly.  The  rotating  cover  of  the  furnace 
facilitates  the  distribution  of  the  magnesite  or  the  magnesite  lime 
mixture  along  the  inner  wall.  The  roof  of  a  Frick  furnace, 
if  not  revolving,  can  be  made  to  last  at  least  as  long  as  the  lining. 

The  reciprocal  electromagnetic  action  of  the  current  in  the 
primary  coils  and  in  the  bath  produces  the  double  effect  of  making 
the  surface  of  the  bath  take  an  inclined  position  towards  the  inner 
wall,  and  of  causing  the  whole  of  the  molten  metal  to  revolve  in 
the  direction  shown  by  the  arrow  in  fig.  4. 

The  inclination  of  the  bath  surface  causes  the  nlag  to  be  carried 
towards  the  inner  wall.  If  the  angle  of  inclination  is  too  sharp,  or 
the  (luantity  of  slag  too  small,  the  surface  of  the  metal  will  be 
uncovered  and  exposed  to  the  oxidising  action  of  the  air  if  the 
furnace  is  not  well  closed,  A  very  small  inclination  is  sufficient. 
With  an  angle  of  1°  and  with  a  thickness  of  the  slag  of  1  centimetre 
at  level  bath  the  width  of  the  uncovered  part  will  be  51  per  cent, 
if  the  total  width  of  the  bath  is  12  in. 

The  disadvantage  of  the  inclination,  if  it  is  ex.ceesive,  consists 
in  the  greater  quantity  of  slag  necessary  to  cover  the  metal.  The 
experience  with  the  furnaces  at  Essen  shows  that  the  Frick  furnace 
in  this  respect  also  is  superior  to  induction  furnacf s  of  the  Kjellin 
type.  The  following  inclination  of  the  bath  surface  has  been 
measured  . — In  the  Kjellin  furnace,  24°.  In  the  Frick  furnace, 
4°  34'  to  6°  '/.  The  amount  of  slag  required  in  the  Kjellin  furnace 
is  4"5  to  5  times  that  required  in  the  Frick  furnace. 


TA.BLE  I -Single-ring 

Furnaces 

POB  Steel. 

Capacity  in  tons 

0  3 
80 

10 

30 

10-0 

20-0 

Normal  power-consumption,  kw. 

180 

375 

95U 

1,750 

Normal     frequency,     cycles    per 

second '  ... 

50 

15 

8 

;> 

5 

Power  factor  at  normal  frequency 

0  53 

070 

0'68 

056 

U39 

Radiation  loss  at  1,500''  C,  kw.... 

35 

(58 

lot 

160 

?30 

Electrical  lopses,  per  cent. 

9-0 

6 '2 

47 

32 

3-1 

Maximum  efficiency  at  1,500°  C, 

percent 

42 

56 

64 

77 

81 

EfiBciency,  if  stops  25  per  cent,  of 

total  time,  per  cent 

24 

37 

.-)3 

70 

75 

Maximum   weight  of   cast,   cold 

charging,  tons 

0  10 

0-50 

195 

7-7 

165 

TABLE  II —Single-phase  Double-king  Furnaces  for  Steel. 


Capacity  in  tons 

06 
145 

2-0 
320 

60  . 
690 

200 

400 

Normal  power-consumption,  kw. 

1,800 

3,4()0 

Normal  frequency,  cycles  per  sec. 

50 

15 

8 

5 

:> 

Power  factor  at  normal  frequency 

0  53 

070 

0-68 

0-56 

039 

Radiation  loss  at   1,500°  C,  kw. 

61 

115 

168 

267 

374 

Electrical  losses,  per  cent. 

7  5 

.6 

4-5 

3 

2-5. 

Maximum  efficiency  at  1,500°  C, 

percent 

45 

54 

68 

79 

83 

Efficiency — 

If  stops  25  per  cent,  of  total 

time,  per  cent.          

28 

40 

58 

73 

78-5 

The  rotation  of  the  bath  iS  favourable  in  so  far  as  it  eecures  a 
great  uniformity  of  the  metal  and  assists  in  the  protection  of  the 
lining,  as  mentioned  above,  as  well  as  in  hastening  the  reaction 
between  the  slag  and  the  metal.  For  all  these  purposes  an  exceed- 
ingly slow  rotation  of  about  1  r.p.m.  would  be  sufficient,  whereas 
it  is  generally  many  times  more,  and  under  unfavourable  conditions 
may  exceed  1 UO  r.p.m.  Every  means  should  be  used  to  keep  the  speed 
of  rotation  down.  This  is  done  in  the  Frick  furnace  by  the  arrange- 
ment of  the  coils,  and  by  using  a  current  of  low  frequency  for  the 
operation  of  the  furnace.  While  the  steel  in  the  Frick  furnace  was 
practically  calm,  that  in  the  Kjellin  furnace  seemed  to  rotate  at  a 
great  speed,  producing  the  effect  of  fierce  boiling  near  the  inner  wall. 

In  comparing  arc  furnaces  with  the  Frick  furnace  it  should  be 
mentioned  that  the  amount  of  slag  necessary  to  cover  the  bath  of 
an  arc  furnace  is  less  than  in  the  latter  type.  As,  however,  the 
Frick  furnaces  at  an  angle  of  inclination  of  5°  only  require  about 
22  kg.  of  sliag  per  ton  of  steel  in  single  ring,  and  about  28  kg.  in 
double-ring  furnaces  to  cover  the  bath,  the  saving  cannot  be  con- 
siderable. 

It  may  be  assumed  that  the  arc  furnace  only  requires  18  kg.  of 
slag  to  cover  the  bath  and  to  complete  the  metallurgical  reactions. 
The  saving  would  be  4  kg.  over  the  single-ring  and  10  kg.  over  the 
double-ring  Frick  furnace,  the  melting  of  which  represents  a 
theoretical  energy  consumption  of  about  2  5  or  65  KW.-honrs  per 
ton  of  steel  respectively.  This  higher  theoretical  energy  consump- 
tion of  the  Frick  furnaces  is  compensated  by  its  higher  efficiency. 


For  comparison  it  may  be  amumfd  that  Frick  famaoefl  have  an 
efficiency  of  70  per  cent.,  afl  at  Esien.  and  that  the  arc  famaoe  baa 
an  efficiency  of  40  to  30  per  oent.,  the  hit'li'T  valae  profjably  hting 
the  very  highest  efficiency  which  can  be  in  an  arc  furnace 

working  on  hot  metal,  while  the  lattc.-  .^....c  generally  iji  not 
exceeded. 

Even  in  this  exceptional  case,  and  with  current  at  the  price  of 
only  id.  per  KW.-hoar,  the  single-ring  Frick  furnace  comes  out 
better  than  the  arc  furnace  under  all  condition*,  and  the  arc  fur- 
nace hah  the  advantage  over  the  double -ring  furnace  only  if  itii 
efficiency  is  above  30  per  cent. 

It  may  be  said  that  the  future  of  the  electric  fnmac<>  for  steel 
production  will  be  in  the  final  refining  of  steel,  pre-melted  and 
pre-refined  either  in  a  converter  or  open-hearth  furnace,  and  that 
its  use  for  nrelting  cold  stock,  except  in  places  with  very  cheap 
water  power  and  high  priced  fuel,  will  be  restricted  to  compara- 
tively small  quantities  of  high-class  alloy  steel,  and  to  the  meltin^r 
of  valuable  alloys  for  the  addition  to  ordinary  Bfeel,  if  a  saving  of 
alloy  can  be  effected  by  melting  under  exclusion  of  air.  as,  for 
instance,  for  the  melting  of  ferro-manganese. 

The  success  of  the  large  furnaces  at  Ese^n  has  warranted  the 
building  of  still  larger  types,  up  to  20  tons  capacity  as 
single-ring  furnaces :  and  to  meet  demands  for  still  larger 
capacity,  double-ring  furnaces  up  to  4o  tons  have  l>€en  designed. 


--J'- 


Fig.  7.— Section   of  Double-Rin(;  Single-phase  Furnace. 

All  the  furnaces  will  preferably  work  with  single-phase  current, 
although  the  double-ring  type  may  also  be  made  to  take  a  two  or 
three-phase  current. 

Figs.  5  and  6  show  the  design  of  single-ring  furnaces  of  03  to 
20  tons  capacity. 

Fig.  7  shows  the  design  of  double-ring  furnaces  of  0'6  to 
40  tons  capacity  for  single-phase  current.  The  only  difference 
in  double-ring  furnaces  for  two  or  three-phase  current  con- 
sists in  the  use  of  two  independent  iron  core?  instead  of  the  one 
common  to  the  two  rings  formed  by  the  bath  as  shown  for  the 
single-phase  double-ring  furnace. 

Tables  I  and  II  contain  general  information  on  single-ring 
and  double-ring  furnaces  for  stee* 

As  induction  furnaces  have  a  very  low  power-factor  at  the 
normal  frequencies  of  25  to  50  cycles,  it  is  only  in  exceptional  cases 
advisable  to  connect  them  directly  to  existing  plants.  It  wUl  in 
no  case  be  economically  justifiable  to  connect  furnaces  for  steel  of 
over  .3  tons,  and  for  ferro- manganese  of  over  6  tons  capacity,  to  a 
supply  system  of  25  cycles. 

The  single-ring  single-phase  furnace,  as  a  rule,  is  cheaper  in 
first  cost,  and  much  more  economical  in  nse  on  account  of  the 
lower  radiation  loss. 

Even  with  an  extra  dynamo  the  first  cost  of  the  Frick  furnace 
plant  will  be  lower  than  that  of  an  arc  furnace  of  any  of  the 
existing  types,  considering  the  much  smaller  plant  needed  by  the 
Frick  furnace  on  account  of  its  higher  efficiency. 

Furnaces  for  melting  ferro- manganese  are  generally  f  mailer,  and 
may  with  advantage  be  connected  to  a  system  of  25  or  50  cycles. 

A  low  irequency  offers  appreciable  a<lvantages  with  regard  to  the 
electric  losses  in  the  crils  and  in  the  iron  core. 

The  Frick  furnace  can  be  constructed  for  any  voltage  up  to 
5,000  volts,  and  higher  for  larger  furnaces.  The  furnace  at  Essen 
has  been  in  operation  for  nearly  five  years  with  current  at  ."i.OOO 
volts,  the  high-tension  parts  being  all  insulated  in  such  a  way  that 
it  is  impossible  to  come  in  contact  with  them.  One  advantage  of  a 
high  voltage  is  that  the  cables  are  smaller,  less  costly,  and  easier 
to  fix. 

A  great  advantage  of  the  induction  furnace  is  the  high  load- 
factor  and  the  absolute  uniformity  of  the  load  without  shocks  or 
variations.  In  this  respect  the  induction  furnace  differs  favourably 
from  arc  furnaces,  which  even  when  treating  liquid  metal  give  rise 
to  serious  short  circuits,  especially  when  the  metal  is  boiling  aa 
during  the  oxidation  period.  The  only  way  to  reduce  these  short 
circuits  is  by  lengthening  the  arc  and  reducing  the  load.  The  load- 
factor  is  of  no  little  infiuenoe  on  the  production,  and  thereby  on 
the  cost  per  ton  of  steel. 

In  comparing  a  15-ton  1,7."i0-k\v.  arc  furiiace  with  a  Frick 
furnace  of  the  same  capacity  and  power,  it  is  certainly  not 
unfavourable  to  the  arc  furnaces  to  assume  a  load-factor  during 
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the  heat  of  90  per  cent.,  as  agfainat  a  load-factor  of  100  per  cent, 
attainable  by  the  indnction  furnace.  But  this  means  10  per  cent, 
higher  production  and  10  per  cent,  lower  cost  per  ton  of  steel. 

Amongrst  metallurefists  the  conviction  is  greneral  that  the 
indnction  furnace?  are  not,  and  cannot  be,  suitable  for  refiningf. 

This  opinion  about  the  importance  of  a  thin  slap  has  its 
origin  from  the  experience  with  open-hearth  furnaces.  The  induc- 
tion furnace,  far  from  being  a  poor  refining  apparatus,  in  reality 
offers  decided  advantages  over  all  other  furnaces. 

Altogether  excellent  results  with  regard  to  desulphurisation 
have  been  obtained  in  induction  furnaces,  amongst  which  those  in 
Dommeldingen  might  be  mentioned,  where,  according  to  analyses 
published  in  Staid  und  Eisen  of  1911,  steel  of  0012  per  cent, 
sulphur  to  traces,  with  an  average  of  0  008  per  cent,  sulphur,  has 
been  produced  out  of  a  raw  material  containing  about  001  per  cent, 
sulphur. 

In  the  electric  furnace  the  following  reactions  may  be  carried 
out  :  (1)  Decarburisation  ;  (2)  desiliconising  ;  (8)  dephosphorisa- 
tion  ;  (4)  deoxidation  ;  (5")  rephosphorisation  ;  (6)  desulphurisation  ; 
(7)  recarburising  :  (8)  alloying  with  silicon,  manganese,  nickel, 
chromium,  tungsten,  kc. 

On  account  of  the  possibility  of  completely  deoxidising  both 
metal  and  slag,  the  electric  furnace  is  eminently  suitable  for  the 
manufacture  of  all  kinds  of  alloyed  steels,  as  it  will  not  only  save 
the  losses  of  metal,  occurring  in  other  furnaces,  but  will  also 
greatly  facilitate  the  obtaining  of  correct  analyses.  Through  the 
gentle  rotation  of  the  bath  in  the  Frick  furnace,  a  perfect  distri- 
bution of  the  alloys  and  an  absolute  uniformity  of  the  product  can 
be  secured. 


generator  is  enclosed  in  a  special  compartment,  with  shutters  which 
close  the  air  inlet  and  outlet  when  ozone  ia  not  being  generated. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Fig.  2.— Portable  Ozone  Generator,  Type  No.  28. 


The  fan  motor  is  entirely  accessible  for  lubricatiop  and  renewal  of 
brushes,  and  a  regulator  is  provided  to  control  its  speed,  with  a 


The  Rojal  Heater. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  of 
Ponder's  End,  are  introducing  a  new  heater,  fig.  1,  under  the 
Bastian  patent.  This  heater,  in  an  elegant  brass  case,  is  of  best 
London  make,  and  suitable  for  use  in  drawing  rooms,  boudoirs, 
first-class  state-rooms  aboard  ship  or  any  superior  apartment.     It 


Fig.  3.— Portable  Ozonair  Apparatus,  Types  26  and  27. 


four-way   switch  which  also  controls  the  ozone    generator    and 
operates  the  shutters. 


Fig.  1.— The  'Royal"  Heater. 


BUSINESS  NOTES. 


is  usually  fitted  with  two  switches  and  12  Bastian  glowers  of 
1,.")0U  watts  capacity,  but  the  same  pattern  can  be  supplied  fitted 
with  eight  glowers  only  of  1,000  watts  capacity.  It  stands  19  in. 
high,  has  a  depth  of  '<  in.,  and  breadth  of  12  in.  ;  the  weight  is 
10  lb.,  and  energy  consumption  |  to  Ij  units  per  hour  (12  glower) 
or  i  to  1  (eight  glower). 

New  Ozonair  Apparatus. 

Messrs.  Ozonair,  Ltd.,  of  !»(;,  Victoria  Street,  S.W.,  have 
recently  brought  out  two  entirely  new  designs  of  ozone  generators, 
which  are  illustrated  herewith.  Fig.  2  shows  a  portable  pattern, 
type  No.  28,  for  alternating  current  only,  which  is  not  provided  with  a 
fan,  nor  has  it  any  moving  parts  ;  a  three-point  regulator  enables  the 
strength  of  the  ozone  to  be  varied.  The  apparatus  weighs  only  20  lb., 
and  is  exceptionally  neat  and  simple.  The  other  illustration  shows 
types  Nos.  20  and  27,  for  A.c.  and  D.c.  respectively,  which  have  been 
designed  mainly  for  use  in  tropical  and  humid  climates ;  the  ozone 


The  German  G low-Lamp  Market. — The  situation  of 

the  market  for  incandescent  lamps  is  referred  to  in  the  report  for 
1912-13  of  the  Wolfram  Lampen  Gesellschaft,  of  Augsburg,  which 
underwent  financial  reconstruction  in  the  past  year.  The  market 
is  characterised  as  having  been  unfavourable  owing  to  the  too 
rapid  promotion  of  new  factories  for  the  manufacture  of  wire 
lamps  and  the  extension  of  the  productive  capacity  of  others. 
Nevertheless,  the  company's  new  type  of  lamp  has  been  successful 
in  competition  with  lamps  having  drawn-wire  filaments.  A  severe 
trade  contest,  however,  may  be  expected  in  the  future,  and  a  change 
in  this  respect  could  only  be  effected  by  the  combination  of  existing 
makers.  The  report  also  states  that  the  patent  action  in  regard  to 
the  manufacture  of  drawn  wire,  which  has  already  proceeded  for 
a  year  and  a  half,  has  not  yet  been  decided,  and  the  efforts  of  a 
group  of  manufacturers  to  monopolise  drawn  Wolfram  wire,  appear 
from  the  beginning  to  have  no  prospect  of  being  successful,  inaa- 
much  as  the  process  of  manufacture  became  common  property  Ions' 
ago  through  prior  publication. 
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Book  IVotices.  —  Tim  Common wmllh  Enginfier.  Mel- 
bourne :  The  Tait  Pablishinp  Co.  Pty.,  Ltd.  Monthly,  price  tJd. 
— Mr.  Peter  Tait,  well  known  an  the  publisher  of  the  Mining 
and  EngiTwrring  Jtfiii/'w,  has  recently  added  to  bis  publications 
a  new  monthly  journal — the  Commonuealtk  Emjuwrn — the  firat 
number  of  which  ia  to  hand.  Uniform  in  atyle  with  the 
Iieiieu\  it  is  the  intention  to  include  in  its  pages  matters 
relating  to  civil,  mechanical,  electrical  and  railway  engineer- 
ing, for  which  it  has  been  impossible  in  the  past  to  find  auflicient 
space  in  that  paper,  which  is,  of  course,  mainly  devoted  to  mining 
and  metallurgy.  The  firat  issue,  which  makes  very  interesting 
reading,  contains  a  series  of  articles,  many  of  them  illustrated, 
dealing  with  electrical  matters,  dock  work,  water  supply,  concrete 
bridge  work,  Australian  timber,  \:c.  We  gather  that  considerable 
support  has  been  promised  to  the  new  venture,  which  has  our  beet 
wishes. 

"Researches  in  Magneto  -  Optics."  By  P.  Zeeman.  1913, 
London  :  Macmillan  &  Co.     Price  (ia.  net. 

"Factory  Lighting."  By  C.  E.  Clewell.  1913.  London  :  Hill 
Publishing  Co.,  Ltd.    Price  83.  4d.  net. 

"  Dynamo  Lighting  for  Motor-Cars."  By  M.  A.  Codd.  Price 
29.  ttd.  net.  "  Moleaworth's  Pocket-Book  of  Useful  Formula'  and 
Memoranda."  1913.  Price  58.  net.  "Science  Abstracts."  Sec- 
tions A  and  B.  Vol.  16,  part  s.  August  30lh,  1913.  Price  Is.  6d. 
net  each.     London :  E.  &  F.  N.  Spon,  Ltd. 

"  Jour7uil  of  the  South  African  Institute  of  Engineers."  Vol.  XI, 
No.  12,  and  Vol.  XII,  No.  1.  July  and  August,  1913.  Johannes- 
burg :  The  Institute.     Price  28.  each. 

^'Proceedings  of  the  American  Society  of  Civil  Engineers."  Vol. 
XXXIX,  Xo.  6.     August,  1913.      New  York  :  The  Society. 

"  United  States  Government  Specification  for  Portland  Cement." 
"  Analysed  Iron  and  Steels — Methods  of  Analysis."  "  Analysed 
Iron  and  Manganese  Ores — Methods  of  Analysis."  1913.  Wash- 
ington :  Government  Printing  Office. 

"Atti  della  Associazione  Elettrotecnica  Italiana."  Vol.  XVII. 
No.  15.  iugust  15th,  1913.  Milan  :  Stucchi,  Ceretti  &  Co.  Price 
L.  1.50. 

Ironising  Boiler  Tabes. — Mr.   Sherard   Cowper-Coles 

has  granted  a  licence  to  the  British  Mannesmann  Tube  Co.  for 
ferro-zincing  and  ironising  boiler  tubes  to  prevent  corrosion  or 
pitting  ;  they  are  erecting  a  plant  at  their  Landore  works  lor  this 
purpose.  The  process  consists  of  coating  the  tubes  with  a  thin  layer 
of  pure  iron,  which  may  or  ma^  not  be  afterwards  coated  with 
zinc.  The  coating  of  pure  iron  is  found  to  be  very  inert  to  chemical 
action  and  thus  forms  a  good  protective  covering. 

The  "  Weak-Current "   Industries  in  Germany. — 

It  is  stated  that  efforts  have  been  made  in  Germany  for  some  time 
past  with  the  object  of  bringing  about  a  combination  in  the  weak- 
current  (telephones,  telegraphs,  &;c.)  industries  for  the  purpose  of 
counteracting  depression  in  prices.  An  agreement  has  already 
been  reached  in  certain  classes  of  manufactures.  But  owing  to  the 
multiplicity  of  the  products  dealt  with,  great  difficulty  will  be 
experienced  in  securing  a  close  association  of  all  the  works  con- 
cerned. V 

Extensions    at  the  Cyclone  Works.— Correcting  an 

item  which  recently  appeared  in  our  "Contractors'  Column," 
Messrs.  Matthews  &  Yates,  Ltd.,  inform  us  that  their  exten- 
sions were  completed  by  the  beginning  of  this  year.  They  consist 
of,  first,  a  building  which  doubles  their  capacity  for  making  light 
sheet-iron  work,  used  principally  for  ventilating  ducts  in  connection 
with  their  fans,  and  gives  them  probably  one  of  the  largest  sheet - 
metal  works  in  the  country  for  this  class  of  work.  The  second 
extension  is  practically  a  new  work?,  designed  and  specially 
equipped  for  heavier  sheet-metal  work  and  light  constructional 
work,  used  partly  in  connection  with  the  firm's  ventilating,  dust- 
collecting,  drying  and  other  schemes,  in  which  fans  are  largely 
used,  but  also  giving  them  facilities  for  constructional  work  for  out- 
side firms  which  is  not  particularly  connected  with  fan  work,  such 
as  steel  hoppers,  chutes  and  bins,  oil  separators,  settling  tanks,  roof 
principals  and  light  constructional  work,  &;c. 

Disclaimer. — Mr.  W.  W.  Martin,  electrical  engineer, 

of  320,  Witton  Road,  and  84,  Trinity  Road,  Birmingham,  and  70, 
'  Coventry  Street,  Kidderminster,  asks  us  to  state  that  he  has  no 
connection  with  the  Mr.  A.  E.  Martin,  recently  mentioned  under 
"  Bankruptcy  Proceedings." 

Spanish  Commercial  Museum. — A  Royal  decree  has 

been  issued  ordering  the  creation  of  a  Museum  of  Commerce  under 
the  direction  of  the  Ministry  of  Commerce,  Industry  and  Labour. 
The  object  of  the  museum  is  the  increase  of  commerce,  and 
especially  foreign  commerce,  by  supplying  information  to  Spanish 
producers  and  merchants  as  to  the  state  of  industries  in  Spain  and 
abroad.  It  is  intended  to  institute  a  permanent  exhibition  of 
samples,  Spanish  and  foreign,  methods  of  packing,  &c.  ;  an  office 
for  information  on  transit  rates  ;  an  office  for  foreign  trade  ;  an 
office  to  supply  information  on  Spanish  and  foreign  tenders  and 
contracts  and  other  openings  for  business,  and  a  section  for  experts' 
reports,  publications,  and  a  library.  The  museum  will  publish  a 
catalogue  of  samples  and  a  Boletin  Comercial  which  will  furnish  a 
list  of  foreign  firms  wishing  to  enter  into  business  relations  with 
Spanish  houses  or  others  interested,  as  well  as  particulars  of 
Spanish  and  foreign  adjudications  on  tenders.  There  will  also  be 
established  at  the  _  Ministry  of  Foreign  affairs  a  "Centre  de 
Informacion  Comercial  del  Ministerio  del  Estado,"  which  will 
^  likewise  furnish  information  calculated  to  extend  the  commercial 
telatieni  b«tw«en  Spaniah  and  foreign  flirine  And  othem  Rc>no«med< 


Cataloii^ues  and  Lists. — <.i,>m;\i.  Electric  Co.,  Ltd. 

—  '  G.E.C.  Monthly  Lwt  "--a  new  feature,  con^ieting  of  *  le»tt?t  bo 
perforate<l  that  the  respective  sectionflof  it  cai  res^lily  be  neparated, 
for  the  purpose  of  gumming  them  into  iht  cjrreapoading  rectional 
catalogues.  It  is  intended  to  diiitribate  the'W  monthly  sheeta  to 
everyone  on  the  firm's  mailing  lists,  to  kesp  their  customers  posted 
with  the  latest  information  regarding  new  type«  of  apparatus, 
kc.  The  present  sheet  relates  to  new  patterns  of  the  "Geeko" 
double-line  auto-reset  intercommunication  telephones,  electric  bells, 
and  lead-headed  wall  nails  for  supporting  cables. 

Bhimsuown  Lamp  Wouk.s,  Ltd.,  Kingsway  Hoose,  W.C— Price 
list  of  "  Wirum"  lamps,  all  sizes  from  8  to  1,0(HJ  cv.  and  voltacree 
from  25  to  2«0  volts. 

Thb-  Ostro  Light  Co.,  11,  Queen  Victoria  Street,  E.G.— Leaflet 
giving  particulars  and  prices  of  the  "Oatro"  lamps,  with  metal 
filaments. 

Hans  Fickenscheh,  Rittcrstr.,  31.  Berlin  S.  42.— Prospectus  5.3 
of  electric  Lght  lustres,  pendants,  lanterns,  bead- shades,  ko. 

International  Electkic  Co.,  Ltd..  111-11.5,  Salusbary  Road, 
Kilbum,  N.W. — Price  List  D,  covering  domestio,  direct-working, 
central-battery  and  magneto  telephones  of  a  variety  of  types. 

Messes.  D.  N.  Dob.son  .v  Co..  93,  Aldersgate  Street.  E.G.— 
Price  list  of  Dutch  hand-made  art-metal  ware,  including  electric 
light  fittings,  from  the  "  Cuprera  '  Art  Matal  Works,  for  which 
the  firm  are  sole  agents  for  Great  Britain  and  the  Colonies. 

Messrs.  M.vtthews  .*c  Yates,  Ltd.,  Cyclone  Works,  Swinton, 
Manchester. — Pamphlet  No.  51,  describing  the  'Cyclone"  electric 
fans  and  exhausters  for  ventilation  and  kindred  purposes,  as  well 
as  the ''  Cylone  "  electric  d.c.  motor  and  the  "  Sinus  '  oxy-acetylene 
welding  and  cutting  plant. 

Messb.s.  Siemens  Brothers  Dynamo  Works,  Ltd.,  Tysaen 
Street,  Dalston,  London,  N.E. — Leaflet  dealing  with  a  new  style  of 
opal  reflector  under  the  name  of  '"  Marbella."  These  reflectors 
have  a  pleasing  appearance,  and  eliminate  glare,  giving  a  pure,  toft, 
white  light ;  they  are  exceedingly  easy  to  clean,  and  do  not  collect 
dust.  They  are  made  in  concentrating  and  distributing  types. 
Galleries  are  unneces?ary,  as  these  reflectors  have  a  li-in.  hole. 

Simplex  Conduits,  Ltd.,  IKi,  Charing  Cross  Road,  W.C. — 
Leaflet  describing  two  larger  sizes  of  their  cast-iron  ovens  which 
are  now  being  8U}jplied,  and  a  rapid  wattr  heater. 

International  Railophones,  Ltd.,  Prudential  Buildingp, 
Corporation  Street.  Birmingham. — Price  list  of  railophone  equip- 
ments, which  are  ready  for  prompt  delivery.  One  of  tbese 
equipments  has  been  tested  on  a  section  of  the  German  Imperial 
State  Railways,  near  Berlin,  with  the  result  that  an  extension 
10  times  as  long  as  the  original  plant  has  been  ordered.  The 
apparatus  has  been  patented  in  33  countries.  Had  it  been  installed 
at  Aisgill,  there  would  have  been  no  collision. 

Coal  Mines  Act,  1011. — Notice  is  given  that  the  books 
containing  the  parts  of  the  .Abstract  and  General  Regulations  pre- 
scribed by  the  Secretary  of  State  under  Sec.  88  (1)  C''^  of  the  Act, 
in  respect  of  the  different  classes  of  persons  employed  in  mine^,  are 
now  in  the  press,  and  will,  it  is  expected,  be  on  sale  not  later  than 
September  13th  at  the  Government  sale  agents — Messrs.  Wyman 
and  Sons,  Ltd.,  Fetter  Lane.  London,  E.C.,  and  .")4,  St.  Mary  Street, 
Cardiff  ;  H.M.  Stationery  Office  (Scottish  Branch),  23,  Forth  Street, 
Edinburgh:  and  Messrs.  E.  Ponsonby,  Ltd,  116,  Grafton  Street, 
Dublin. 

Sec.  88  (1)  (J>)  requires  the  owner,  agent,  or  manager  of  every 
mine  to  supply  gratis  to  each  person  employed  in  or  about  the  mine 
a  book  containing  the  parts  of  che  Abstract  smd  General  Regula- 
tions prescribed  as  affecting  him,  and  also  to  supply  a  copy,  at  a 
price  not  exceeding  Id.,  to  any  such  person  applying  for  it  at  the 
pay  office  of  the  mine, 

A  list  of  some  of  the  classes  i  persons  for  whom  separate  books 
are  required  is  given  below,  and  the  official  reference  number, 
which  should  be  quoted  in  ordering  books,  is  given  in  each  ca«e. 
The  books  will  be  published  at  the  uniform  price  of  ^\d.  each  or  ii. 
a  hundred. 

Alines  and  Quarrir* 
Form  yo. 

-  Officials  superior  to    the  firemen,    examiners    and 

deputies  ...         ...         ...         ...         ...  ...  55 

Mechanical  engineers   ...         ...         ...         ...  ...  56 

Electricians  and  assistant  electricians  ...  ...  58 

Winding  enginemen      ...         ...         ...         ...  ...  .'>".» 

Boiler  minders  ...         ...         ...         ...         ...  ...  63 

Persons  in  charge  of  ventilating  machines  ...  ...  »i4 

Shot  filers  ...         ...         ...         ...         ...  ...  65 

Hauling     enginemen     and     persons     engaged  in 

meuanical  or  gravity  haulage  operations...  ...  70 

I'nderfeed  Stokers. — Amongst  recent  sales  of  stokers 

by  the  Undeki  eed  Stoker  Co.,  Ltd.,  are  the  following  : — 

Bradford  Coriioration,  3  E;  Brompton  and  KeDsiogton  Electricity  Sapply 
Co.,  a  E ;  Edinburgh  Corporaticn  Electricity  Works,  2  B;  HoUoway  Electricity 
Works,  a  B  ;  Yorkshire  Electric  Power  Co.,  QE;  Luton  Corporation,  4E; 
Warrington  Corporation,  1  £  ;  Bury  St,  Edmund's  Corpcration,  *2  B  ;  Lough- 
borough Corporation,  IE;  Lisbon  Electtio  Tiamways,  4E;  Philadelphia 
Power  Station,  'i  A, 

A  large  number  have  also  been  supplied  to  manufacturing  com- 
panies at  home  and  abroad. 

Dissolutions  and   liquidations.— Hopart  Electric 

Tramway  Co.,  Ltd.— On  August  1.5th  and  September  Ist  the 
company  resolved  that  it  be  wound  up  voluntarily,  and  Mr.  F.J, 
Warner,  11,  Queen  Victoria  Street,  E.C.,  was  appointed  liquidator, 
with  B  committee  consisting  of  Messrs.  A.  iVIattei  and  J.  G.  Bellamy, 
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A  meeting:  of  cretiitors  will  be  held  at  126,  Mansion  House  Chambers, 
11.  Queen  Victoria  Street,  EC,  on  September  16th,  at  noon.  Par- 
ticulars of  claims  to  be  sent  to  the  liquidator  by  October  15th. 

GiLr.EKT  Arc  Lamp  Co,  Ltiv — A  meeting  will  be  held  at 
3,  Fenchurch  Street,  E.G.,  on  October  7th,  at  3  p.m.,  to  receive  an 
account  of  the  winding:  up  from  the  liquidator. 

DoNCASTEK  Electrical  Co.,  Ltd. — A  meeting:  will  be  held  at 
;>7,  Manor  Row,  Bradford,  on  October  8th,  at  11  a.m.,  to  receive  an 
account  of  the  winding:  up  from  the  liquidator. 

Trade    Announcements.  —  Mkssrs.     The     Ostaua 

Mktal-Filamext  Lamt  Works,  of  Plauen,  have  now  made 
arrang:enients  to  be  represented  in  Great  Brita,in  at  105,  Market 
Street,  Manchester,  and  in  future  all  trade  inquiries  will  be  dealt 
with  from  this  address. 

Larg:er  and  more  convenient  premises  at  1 8  and  20,  Parliament 
Street,  Xotting:ham,  have  been  taken  by  Messrs.  J.  Farr  &  Co., 
electricil  engiaeers  and  contractors,  of  South  Sherwood  Strtet. 

Bankruptcy  Proceedings. — Wesley  Sutton,  traveller 

for  electrical  manufacturers'  agrents,  62,  Dale  Street,  Liverpool.— 
Notice  is  g:iven  in  the  London  Gazette  of  the  release  of  trustee  as 
from  June  19th  last. 

Austrian  Cable  Manufacture. — The  employment  of 

the  Austrian  cable  works,  which  was  active  down  to  the  spring: 
of  the  present  year  on  the  basis  of  old  contracts,  has  since 
been  very  unsatisfactory.  A  considerable  decline  has  taken  place 
in  the  exports  and  in  the  receipt  of  private  orders  for  the  home 
market,  whilst  Government  orders  are  entirely  absent.  The  work 
in  connection  with  the  development  of  the  Vienna  telephone 
exchanges  has  also  been  postponed. 


LIGHTING  and  POWER  NOTES. 


Abercarn. — It  has  been  reported  to  the  U.D.C.,  that 
the  Risca  District  Council  declines  to  co-operate  in  promoting  a 
Bill,  giving  the  local  authorities  power  to  provide  electricity  and 
electric  traction  in  the  district,  and  has  intimated  that  it  reserves 
the  right  to  oppose  any  such  scheme. 

Argentina. — According  to  the  Revieir  of  the  River  Plate, 
it  was  reported  that  the  Farquhar  Syndicate  had  obtained  control 
of  the  Hydro-Electric  Co.,  of  Tucuman.  It  has  also  been  reported 
that  it  is  its  iutention  to  electrify  a  portion  of  the  Argentine  North- 
western Railway  ;  the  company  is  supplying  in  Tucuman  in  com- 
petition with  two  existing  companies  and,  according  to  our 
contemporary,  the  rates  have  been  cut  so  low  that  even  small 
mud  houses  of  one  room  have  the  electric  light. 

Australia.  —  The  South  Perth  (W.A.)  Municipal 
Council  intends  to  borrow  £7,000  for  the  purpose  of  purchasing 
the  electric  light  works,  and   making  extensions  to   the  plant. — 

Britisli  Australasian. 

Balderton, — Public    LiCtHting. — The    electric    street 

lighting  carried  out  by  the  Parish  Council  has  been  inaugurated 
by  Lieut.-Col.  C.  J.  Huskinson,  who  switched  on  the  current.  The 
installation,  which  is  on  the  overhead  system,  has  been  carried  out 
by  Messrs.  Loxley  k  Co.,  and  current  is  taken  from  the  engineering 
works  of  Messrs.  Simpson  &  Co.,  which  are  in  the  parish. 

Battle. — Workhouse    LiGHTiNfi, — The  B.   of  G.   on 

September  5th  decided  to  engage  Mr.  A.  C.  Ticehurst  to  draw  up  a 
complete  specification  for  the  electric  light  installation  at  the 
Workhouse,  to  supervise  the  work  and  to  thoroughly  inspect  it  on 
completion,  at  a  fee  of  £12  128. 

Bognor. — Such  rapid  progress  has  been  made  by  the 
local  gas  company  with  the  construction  of  the  electricity  works, 
that  it  is  hoped  to  have  a  supply  of  current  available  by  the  end  of 
September. 

Bradford. — A  Satisfied  Consumer. — A  correspondent 

writing  to  a  Bradford  newspaper  urges  his  fellow  citizens  to  meet 
the  advance  of  house  coal  prices  by  using  electricity  for  heating, 
and  gives  a  concrete  example  to  prove  that,  by  combining  lighting 
and  heating,  the  householder  can  easily  save  money  on  the  use  of 
electricity  as  against  gas  and  coal.  The  illustration  given  from 
actual  experience  is  as  follows  : — House  of  rateable  value  £19. 
Total  cost  of  installation  and  equipment,  from  the  entrance  of  the 
wire  into  the  house  to  and  including  the  provision  of  16  lamps  for 
lighting,  and  two  four-light  radiators  with  five  connecting  plugs, 
£20  ;  cost  of  electricity  supply  for  one  year,  £2  1 7s.  at  8s.  in  the  £ 
on  the  rateable  value,  and  .t  1  1 5s.  5d.  for  850  units  used  at  a  half- 
penny per  unit  ;  total  electricity  cost,  £4  12s.  6d.  The  result  of 
the  use  of  electricity  for  heating  was  a  reduction  of  the  coal  bill 
from  £8  8s.  to  £4  6s.  That  saving  of  £4  2s.  deducted  from  the 
total  electricity  cost  of  £4  12s.  5d.  leaves  10s.  5d.  only  to  set  against 
the  former  gas  l)ill.  The  amount  of  the  former  gas  bill  is  not 
given,  but,  of  course,  could  not  be  anything  like  so  small  a  figure 
as  the  Hii.  5d.  The  correspondent  does  not  work  out  the  amount 
which  should  be  added  to  the  electricity  cost  to  represent  the 
annual  proportion  of  the  capit.il  outlay,  but,  on  the  other  band,  he 
also  omits  to  mention  the  saving  iu  cost  of  hou.se  decorations  by 
reabon  of  the  greater  cleanliues-i  of  electricity. 


Braintree. — Proposed  Electric  Supply. — The  Direct 

Electrical  Supply  Co.  has  informed  the  U.D  C.  that  the  formation 
of  a  company  was  contemplated  with  the  object  of  providing  a 
supply  of  electricity  for  Braintree  and  Booking,  and  asking  the 
Council  if  it  was  prepared  to  assist  and  facilitate  the  scheme. 
When  the  matter  came  before  the  Council  on  September  2nd,  the 
chairman  said  that  the  Council  had  decided  to  keep  the  matter  of 
electric  light  in  its  own  hands.  He  added  that  a  Committee  had 
the  question  under  consideration,  and  an  expert  had  been  appointed 
to  make  a  report  respecting  the  provision  of  electricity  works. 
This  report,  he  hoped,  would  be  available  within  the  next  month. 

Brazil. — The  Santos  Power  Plant. — The  Corapania 

Docas  de  Santos,  which  in  addition  to  controlling  the  Docks  at  the 
Port  of  Santos,  Brazil,  carries  on  a  good  deal  of  building  and  other 
work  in  that  city,  has  recently  completed  a  large  electricity  station 
at  a  place  about  37  miles  from  Santos,  where  the  power  of  the 
River  Statinga  is  utilised.  The  river  is  located  in  a  very  moun- 
tainous district,  and  is  stated  to  have  a  fall  of  over  2,000  ft.  in  a 
few  miles.  A  canal  had  first  to  be  constructed  to  conduct  the 
water  to  the  pipe  line  ;  the  latter  is  about  U  miles  long  ;  it  is  built 
up  of  steel  pipes,  each  section  being  nearly  20  ft.  long.  The  power 
station  is  located  on  the  banks  of  the  river,  and  owing  to  the 
marshy  nature  of  the  land,  cement  foundations  to  a  depth  of  nearly 
00  ft.  had  to  be  constructed.  The  plant  at  present  installed  com- 
prises five  sets  of  turbines  (and  3,000-kw.  three-phase  generators, 
working  at  2,300  volts,  fiO  periods,  the  normal  speed  being 
514  R.p.M. ;  three  sets  of  turbines  and  130-KW.  (220-volt)  exciters  ; 
also  transformers,  each  of  1,000  KW.  capacity,  arranged  in  groups 
of  three.  The  current  is  transmitted  at  a  pressure  of  44,000  volts 
to  Santos,  where  at  the  sub-station  five  3,000  k\v.  transformeis 
step-down  the  current  to  6,600  volts.  From  the  sub-station  21  dis- 
tributing circuits  run  to  different  parts  of  the  city — to  the  docks 
for  power  purposes — for  the  operation  of  the  numerous  cranes  and 
conveyors — to  the  lighting  system,  and  to  a  quarry  owned  by  the 
company,  the  latter  absorbing  about  650  n.r. 

Bridge  (Kent). — Electricity  Scheme. — The   R.D.C. 

on  September  4th  received  from  Mr.  G.  Stainton,  of  Whitstable, 
particulars  of  the  B.L.  scheme  for  Sturry,  Fordwick,  Westbere  and 
Broad  Oak.  briefly  referred  ito  in  a  recent  itsue  of  the  Elec.  Rev. 
Mr.  Stainton  stated  that  current  would  be  generated  at  the  Black 
Mill  at  Sturry.  Water-power  would  be  utilised,  and,  if  necessary, 
this  would  be  supplemented  by  a  suction  gas  plant.  It  was  pro- 
posed to  distribute  the  current  by  overhead  wires,  at  about 
240  volts,  and  this  would  enable  the  company  to  provide  electricity 
at  a  rate  suflBciently  cheap  to  compete  with  both  oil  and  gas.  The 
Council  deferred  further  consideration  of  the  scheme. 

Canada. — The  Canadian  Electrical  Neivs  states  that 
there  are  no  signs  of  abatement  in  the  demands  being  made  on  the 
Hydro-Electric  Commitsion  for  extensions  of  its  service.  To  cope 
with  these  the  plant  of  the  Niagara  Falls  transforming  station  is 
being  increased  from  50,000  to  75,000  h.p.  A  second  circuit  of 
aluminium  steel-cored  cable  is  being  added  between  Dundas  and 
St.  Thomas,  and  a  new  double  copper  circuit  line  between  St. 
Thomas  and  Windsor  is  being  built.  The  Commission's  engineers 
have  devised  an  apparatus  for  testing  insulators  in  service,  which 
will  be  continuously  used  with  a  view  to  avoiding  breakdowns. 

Two  5,000-KW.  hydro-electric  units  are  being  ad.ied  to  the 
Winnipeg  City  plant,  also  a  !l,000-KW.  transformer.  The  present 
transformer  plant  is  built  for  6,000  volts,  but  future  equipment 
will  be  for  110,000  volts,  and  a  second  transmission  line  to  be 
erected  will  consist  of  steel  towers  with  suspension  insulators,  and 
be  available  for  the  higher  pressure. 

The  Kaministiquia  Power  Co.  (Fort  William)  which  has  a 
.■i5,000-H.p.  hydro-electric  plant,  is  proposing  to  bring  this  up  to 
50,000  H.p.  by  the  addition  of  either  one  or  two  units. 

Carlisle. — E.L.     Surplus    and     Rate     Aid. — At    a 

meeting  of  the  T.C.  on  the  9th  inst.,  there  was  a  discussion  with 
regard  to  the  allocation  of  the  profits  of  the  electrical  under- 
taking. The  Electricity  Ccmmiltee  recommended  that  £500  be 
added  to  the  reserve  fund,  and  that  the  balance  of  £1,000  be  paid 
to  the  City  Fund  in  relief  of  the  rates.  Mr.  Creighton  moved  an 
amendment  that  the  whole  of  the  profits  be  handed  over  to  the 
the  City  Fund,  the  net  profits  of  the  gas  works.  £6.000,  being,  in 
his  opinion,  sufficient  reserve,  especially  as  they  could  fall  back 
on  the  City  Fund  in  the  event  of  a  deficit.  After  discussion,  the 
amendment  was  carried  by  IH  votes  to  11.  It  was  resolved  on  the 
recomLiCndation  of  the  Electricity  Committee  to  install  a  high- 
tension  supply  in  order  to  meet  the  present  and  future  wants  of 
the  area,  at  a  cost  of  £4,300  ;  also  to  seek  the  permission  of  the 
B.  of  T.  for  the  scheme. 

Ceylon. — The  Municipality  of  Galle  has  passed  a  resolu- 
tion in   favour  of    electric  lighting    for   the   town. — Indian    and 

Eastern  Engineer. 

Chile. — A   Large   Electrolytic   Plant. — The  Chile 

Exploration  Co.,  which  owns  mines  at  Chuquicj,mata,  has  placed  an 
order  for  a  large  electric  power  plant  with  Messrs.  Siemens- 
Schuckert,  for  the  purpose  of  delivering  current  at  the  mines  in 
order  to  deal  with  the  extraction  of  copper  by  electrolytic  methods. 
The  power  station  is  to  be  placed  at  Gobi j a,  on  the  Chilian  coast, 
and  the  first  installation  will  consist  of  four  turbo-generators  of 
10,000  KW.  each,  and  a  pressure  of  5,000  volts.  The  current  will 
be  stepped  up  to  110,000  volts,  and  transmitted  to  the  mines  at  a 
distance  of  about  180  km.,  where  it  will  be  stepped  down  and  con- 
verted by  means  of  motor-generators,  each  of  2,5()0  kw.  capacity,  tp 
continuous-current  at  a  pressure  of  from  250  to  litO  volte,  at  which 
presriure  the  power   will   be  passed   into  the   baths.      The  steam 
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turbines  in  the  power  Btation  will  be  fed  from  16  marine-type 
boilerp,  the  fuel  beinp  oil,  which  will  be  delivered  in  bulk  direct 
from  the  ship  into  tanks  placed  above  the  power  station.  It  is 
interestingr  to  note  that  thiH  will  be  one  of  the  largest  installations 
of  its  kind  in  the  world. — liniew  nf  the  liner  Plate. 

Continental  I^fotes. — P'nAN'Ci;. — The  Municipal  Council 
of  Koubaix  has  voted  a  credit  of  £44,000  for  the  extension  of  the 
municipal  electrical  installation. 

The  Ateliers  de  Construction  P^lectrifjue  du  Nord  et  de  I'Est  is 
about  to  erect  a  grenerating  station  of  15  000  H.r-.  capacity  at 
Fourthambault  in  the  Department  of  the  Ni^vre,  with  a  view  to 
supply inp  electricity  to  the  factories  on  the  Ni^vre  and  the  cemont 
works  located  in  the  basin  of  the  Beffes. 

KussiA. — The  municipal  and  provincial  fund  recently  created  by 
the  Russian  Government,  and  actually  operative  only  since  the 
begrinning  of  the  present  year,  has  already  received  from  munici- 
palities and  provincial  councils  128  applications  for  loans  to  a  total 
of  28,435,500  roubles.  Amongr  towns  actually  accorded  loans  are  : — 
Raizan,  1,000,000  roubles  for  the  construction  of  an  electric  station 
andtheestablishmentofawater  supply  service  ;  Krasnviarsk,  150,000 
roubles  for  the  same  objects  ;  Vero,  in  Livonia,  30,000  roubles  for  a 
generating  station. 

Spain. — A  company  has  just  been  formed  in  Madrid  with  a  capital 
of  £45,000  and  the  title  La  Sociedad  Nuestros  Senoresdel  Rosario,  to 
construct  a  railway  and  an  electricity  generating  plant  in  con- 
nection with  the  marble  quarries  near  Macael,  in  the  province  of 
Almeria.     Some  available  water  power  is  to  be  utilised. 

Crewe. — A  clause  is  to  be  inserted  in  the  draft  Omnibus 
Bill,  which  is  being  promoted  by  the  Corporation,  to  enable  the 
Corporation  to  sell,  let  for  hire,  &c  ,  electrical  fittings. 

Dewsbory. — The  Electricity  Committee  has  decided  to 
adopt  for  operation,  from  January  1st  next,  an  alternative  tarifiE 
for  consumers  for  all  purposes  of  15  per  cent,  on  the  rateable  value 
of  the  consumer's  premises,  and  fd.  per  unit  for  current  con- 
sumed, and  to  reduce  the  charges  for  meter  hire  from  7d.  to  58.  per 
annum. 

Doncaster. — The  T.C.  has  decided  to  apply  to  the 
L.G.B.  for  powers  to  purchase  land  adjoining  the  electricity  works 
in  Grey  Friars  Road  for  the  erection  of  extensions  to  the  present 
works. 

Ealing. — The  B.C.  has  received  the  sanction  of  the 
L.G.B.  to  the  scheme  for  extending  the  Town  Hall,  which  is  to 
provide  better  accommodation  in  particular  for  the  electricity 
department. 

Eastbourne. — Workhouse    LKJHTiNfi. — The  B.  of  G. 

has  decided  to  have  the  electric  light  installed  at  the  workhouse 
infirmary,  to  the  specifications  of  Mr.  Brydges,  borough  electrical 
engineer.     The  estimated  cost  is  £84. 

Ecnador. — Messrs.  J.  G.  White  &  Co.,  of  London,  are 
negotiating  with  the  Guayaquil  Electric  Light  and  Power  Co.  re- 
garding an  extension  of  the  company's  plant. 

Gelly^aer. — Public  LiGHTiNrj. — The  U.D.C.  has  de- 
cided to  ask  the  Merthyr  Traction  Co.  to  quote  terms  for  public 
lighting  by  electricity  at  Bedlinog. 

Great  Harwood, — Upon  the  question  of  an  electricity 
supply  at  Great  Harwood,  it  is  reported  that  Mr.  S.  J.  Watson, 
borough  electrical  engineer,  Bury,  has  attended  a  meeting  of  the 
Council  and  given  his  views.  It  is  understood  that  he  favoured 
■negotiations  with  Accrington,  with  a  view  to  ascertaining  the 
terms  on  which  it  would  supply  current,  rather  than  the  erection  of 
a  local  generating  station,  providing,  of  course,  that  the  terms  were 
satisfactory. 

Hebburn-on-Tyne. — The    Mains   Question. — At    a 

meeting  of  the  Urban  Council,  on  the  8th  inst.,  a  member  drew 
attention  to  a  case  of  the  fusing  of  electric  cables  in  the  vicinity  of 
his  residence,  which  resulted  in  his  room  being  filled  with  the 
smell  of  bitumen  ;  his  neighbour  was  awakened,  and  found  that 
the  whole  house  was  filled  with  the  odour.  In  the  shop  adjoining 
the  position  was  worse,  and  the  smell  was  similar  to  that  referred 
to  at  the  inquest  on  the  victims  of  the  Lyons  Street  explosion. 
These  happenings  were  becoming  so  frequent  that  it  was  high  time 
that  the  Council  took  drastic  action.  The  clerk  said  the  B.  of  T. 
had  decided  to  hold  an  inquiry  into  the  Lyons  Street  afifair,  and 
also  the  system  under  which  the  cables  were  laid  in  the  town,  but 
he  understood  that  inquiry  would  take  place  in  London.  If  he 
were  instructed  he  would  ask  the  B.  of  T.  to  state  the  date  of  the 
proposed  inquiry,  and  he  suggested  that  members  should  supply 
him  with  particulars,  or  be  prepared  to  place  particulars  before 
the  inquiry.  It  was  decided  to  write  to  the  Electric  Supply  Co. 
and  ask  for  an  explanation. 

Hetton-le- Hole.— Public  Lighting. — The  U.D.C.  has 

accepted  the  tender  of  the  local  E.L.  company  to  light  public 
lamps  in  Houghton  Road,  from  August  10th  to  May  14th,  at 
£1  8s.  9d.  each. 

Horsham. — Year's  Working. — The  electricity  accounts 

for  the  year  ended  March  Slst  last,  show  that  after  paying  interest 
and  principal,  there  was  a  profit  of  £264,  as  against  £484  in  the 
previous  year.  But  for  heavy  expenses  incurred  in  relaying  mains, 
the  profit  would  have  exceeded  that  of  1912.  The  undertaking 
continues  to  grow,  and  has  well  maintained  the  progress  of  past 
years.  The  number  of  lamps  connected  has  increased  by  2,268  ; 
thit  is  the  biggest  increase  shown  since  1905. 


Hyde. — Stkekt  LiGHxrvr;. — An  experiment  is  aboat  to 
be  made  by  the  Lighting  Committee  with  a  view  to  oomparint?  the 
merits  of  electricity  and  gas  for  Htreet  liifhting  purp<H!<i«.     T'  r.t 

Tramways  and  Electricity  IJjard  is  V>€ing  a/^ke<I  to  fix  thr.  .i 

lamps  in  Bennett  Street,  and  the  Gaa  Co.  is  to  supply  mmntiefl 
and  fittings  for  thrf*  lamps  in  the  same  street,  the  rK)wer  to  be 
similar. 

Knaresboroui^li, — Proposeo  Electrk-  .SuHn.v. — The 

U.U.C,  last  week,  adopted  a  recommenflation  by  the  Ga*  C  jmmittea 
that  a  hydro-electric  plant  i-hould  be  placed  on  the  rirer  Nidd  for 
the  purj)0ne  of  making  a  commencement  of  the  town's  electricity 
supply.  'I'he  chairman  said  the  scheme  was  only  a  beginning,  bat 
if  the  Council  did  not  make  a  move,  there  was  little  doubt  that 
some  private  company  would  do  so  and  leave  the  authority  in  the 
lurch. 

Leeds. — Sewage  Pimping. — At  a  meeting  of  the  City 

Council  latit  week,  Mr.  T.  Oldroyd,  moving  the  minutes  of  the 
Sewerage  Committee,  referred  to  the  pumping  plant  of  the  new 
sewage  disposal  scheme.  He  said  that  three  years  ago  the 
Committee  decided  to  use  electric  power  for  the  pumps,  but 
when  the  tenders  were  being  received,  its  attention  wad  directed 
to  the  Humphrey  pump,  and  the  Committee  af-ked  for  a  tender  for 
this  pump  and  thought  of  recommending  the  Council  to  accept  it. 
Upon  urgent  representations  of  the  Electricity  Committee,  however, 
the  matter  was  reconsidered,  and  the  contract  had  since  been 
placed  in  accordance  with  the  original  intention,  and  he  believed 
that  the  terms  upon  which  it  was  receiving  a  supply  of  electrical 
energy  for  pumping  purpcs.s  justified  the  Committee  in  its  eventual 
action. 

London,  —  Lewisham     Lvfirmary     Lighting.  —  The 

Guardians  on  Monday  considered  two  accounts  received  from  the 
South  Metropolitan  Electric  Light  and  Power  Co.,  Ltd.,  the  first 
amounting  to  £108  for  installing  the  electric  light  in  the 
Connaught  and  Albert  wards  at  the  Infirmary.  The  company  had 
installed  the  light  in  order  that  the  Guardians  might  for  them- 
selves decide  on  the  relative  merits  of  electricity  and  gas  for 
lighting  the  institution,  and  after  a  prolonged  trial  the  Board 
decided  to  install  the  electric  light  in  the  infirmary  and  work- 
house. The  installation  in  the  other  parts  of  the  buildings  was 
given  to  Mr.  J.  Htwens,  of  Lewisham.  the  lowest  tenderer  who 
accepted  the  work.  The  account  of  the  company  had  been  con- 
sidered by  the  Finance  Committee,  who  recommended  that  the  com- 
pany be  offered  £50  in  full  settle.nent  of  the  claim  in  ret-pect  of 
the  two  wards.  This  offer  had  been  communicated  to  the  com- 
pany, who,  in  a  letter  to  the  Board,  asked  for  a  reconsideration  of 
the  matter,  as  at  the  present  contract  price,  the  installation  in  the 
two  wards  would  amount  to  £7H  lOs.  ;  after  discussion,  this  price 
was  agreed  to. 

The  second  account  was  for  £.54  for  the  installation  in  the 
medical  tuperintendent's  house.  Objection  was  raised  to  a  sum  of 
£!t  for  nine  brass  standards,  it  being  maintained  by  Mr.  A.  O. 
Weeks  that  the  standards  were  included  in  the  contract.  It  was 
decided  to  refer  the  account  back  to  the  Committee  for  recon- 
sideration. 

maidstone. — The  E.L.  Committee  has  introduced  a  new 
soale  of  charges  for  electric  lighting  for  shops  and  business  pre- 
mises, as  follows  :  A  fixed  charge  of  sd.  per  lamp  per  annum  for 
each  32-watt  lamp  (25  c.p.)  or  equivalent,  plus  Id.  per  unit  for  all 
energy  supplied.  An  alternative  is  the  M.D.  sjstem,  with  7d.  and 
2d.  per  unit. 

Malvern. — There  was  a  profit  on  the  electricity  under- 
taking last  year  of  £47.  In  the  two  previous  years  there  was  a 
loss. 

JHiddleton  (Lanes.) — The    E.L.  Committee  has  given 

consent  to  the  Lancashire  Electric  Power  Co.  supplying  Messrs.  S. 
Schwabe  \:  Co.,  Ltd.,  with  electricity  on  certain  conditions. 
Councillor  Wiggins  said  the  contract  between  Messrs.  Schwabe  and 
the  Power  Co.  was  for  10  years,  and  he  took  it  that  the  Corpora- 
tion would  not  be  able  to  meet  the  demand  before  that  time. 

The  report  of  the  auditors  to  the  T.C.  shows  that  during  the  past 
financial  year  capital  expenditure  amounted  to  £2,432.  There 
was  a  loss  on  the  past  year's  trading  amountijg  (after  provision 
of  £.500  for  depreciation)  to  £1,800,  as  compared  with  £991  for 
the  year  ended  March  31st,  1912. 

Xew  Zealand. — The  Dominion  Portland  Cement  Co. 
has  received  a  licence  to  generate  hydro-electric  power  at  Wairoa 
Falls,  su'.  ject  to  the  Whangarei  and  Dorgaville  boroughs  being 
supplied  with  certain  power. 

The  company  has  2,u00  acres  of  limestone  country,  and  is  on  the 
eve  of  calling  for  tenders  for  the  hydro-electric  plant  and  cement- 
making  machinery  required.  The  falls  are  expected  to  give  I,.">00 
u.P.  with  the  natural  flow,  and  this  can  be  increased  by  damming 
the  river  above. 

North  Wales. — The  North  Wales  Power  and  Traction 
Co.,  Ltd.,  has  applied  to  the  B.  of  T.  for  consent  to  u?e  overhead 
lines  for  the  transmission  of  current  from  Fachell  to  the  Dolgarrog 
works,  and  thence  to  the  quarries  of  Penmaenmawr  and  the  Welsh 
Granite  Co.,  Ltd.,  at  Penmaenmawr. 

Redcar. — Ai  a  meeting  of  the  U.D.C.  on  September  4th, 
a  letter  was  read  from  the  B.  o(  T.  intimating  that  it  was  con- 
sidering the  question  of  revoking  the  Electric  Lighting  Order  of 
1900,  held  by  the  Cleveland  and  Durham  County  Electric  Power 


418 


THE    ELECTBIOAL    KEYIEWc  [Voi.7a.  No.  i,8(;8,  septembeb  12, 191:?. 


Co.,  Ltd.,  owinsr  to  the  failure  of  the  company  to  provide  a  supply. 
The  Council  has  decided  that  the  general  manatrer  of  the  Electric 
Power  Co.  should  be  interviewed  respecting  the  question. 

Kedditch. — Suggested  Sale  ok   E.L.  Undertaking. 

—Following  on  a  report  by  the  manag:er,  that  even  with  the  new 
turbine  plant  at  the  electricity  works,  a  breakdown  of  the  latter 
would  involve  failure  of  supply,  a  member  of  the  Council,  rather 
than  face  additional  expenditure  on  plant,  gave  notice  that  he 
would  move  that  the  clerk  be  instructed  to  call  a  town's  meeting 
to  consider  the  advisability  of  selling  the  undertaking. 

St.  Anne's. — Loan  Sanction,  &c. — Sanction  has  been 

received  for  the  borrowing  of  £3.000  for  electric  mains  and 
services. 

Messrs.  Taylor  5:  Leigh,  the  electrical  engineer  and  clerk,  have 
been  authorised  by  the  Council  to  enter  into  negotiations  with 
Lytham  Council  with  reference  to  a  supply  of  electricity  in  bulk  to 
Lytham. 

Salford, — I^oans,  Street  Lighting,  &o. — An  applica- 
tion is  to  be  made  for  sanction  to  borrow  £2,000  to  cover  the  cost 
of  converting  a  portion  of  the  bulk  supply  of  three-phase  current  at 
ti,600  volts  to  8,000  volts  two-phase  current.  The  detailed 
estimate  of  the  cost  of  the  scheme  is  as  follows  : — One  twin  o.OOO- 
volt  two-phase  switchboard  with  three  transformer  panels  (one 
blank)  and  four-feeder  panels  on  each  phase,  £1,081  ;  two  automatic 
regulators,  £283  ;  replacing  old  transformers,  £300  ;  contingencies, 
£335.  In  addition  to  this,  the  cost  of  a  two-phase  feeder  cable  from 
the  power  station  to  Cavendish  Road  transformer  pit,  Kersal,  is  given 
at  £2,587,  but  this  latter  will  be  defrayed  out  of  the  loan  of 
£21,000  for  mains  recently  sanctioned  by  the  L.G.B. 

At  the  T.C.  meeting  last  week  a  question  was  asked  as  to  when 
the  Council  might  expect  the  report  of  the  special  committee 
appointed  to  go  into  the  question  of  street  lighting.  Alderman 
Hulton,  who  did  not  give  a  definite  reply,  said  that  when  they  pre- 
sented a  report  they  wanted  to  present  one  that  would  be  complete, 
and  that  would  show  the  alterations  and  improvements  they  pro- 
posed to  make. 

Sheffield. — The  T.C.  announces  that  current  for  lighting 
the  outside  of  business  premises  is  now  supplied  at  2d.  per  unit 
when  taken  through  a  separate  meter. 

Skelton  and  Brotton. — At  a  meeting  of  the  U.D.C. 

on  Friday  last,  it  was  announced  that  plans  and  specifications  were 
being  prepared  for  an  electricity  scheme  to  be  carried  out  under  the 
recently  obtained  prov.  order. 

South  Africa. — The  Uitenhage  (Cape  Province)  rate- 
payers have  confirmed  the  purchase  by  the  Corporation,  from  the 
Uitenhage  Electric  Light  and  Power  Co.,  of  London,  of  the  electric 
lighting  installation  for  £30,000.  Authority  was  also  given  to 
raise  the  necessary  loan  to  defray  the  purchase  price  and  incidental 
expenses. 

A  further  increased  demand  for  electrical  cooking  appliances  is 
anticipated  in  Durban,  as  the  municipality  is  considering  a  scheme 
for  advancing  the  money  to  householders  who  find  the  outlay  an 
obstacle.  Daring  the  past  financial  year  the  number  of  consumers 
of  current  for  private  purposes  has  advanced  from  5,529  to  6,100. — 
African  World. 

Stockport. — Dealing  with  the  abstract  of  accounts  at 
the  T.C.  meeting  on  September  3rd,  the  chairman  of  Finance  Com- 
mittee said  the  sales  of  electricity  were  up  by  £3,956,  which  was 
equal  to  an  increase  of  IS  per  cent.  The  working  expenses  were  up 
by  £1,896 — an  increase  of  only  12 1  per  cent. — and  the  result  was 
highly  gratifying. 

Stretford. — The  question  of  the  supply  foi  tramway 
purposes  in  Trafford  Park  has  been  adjourned  for  a  couple  of 
months.  In  the  meantime  the  resident  engineer  is  to  draw  up  a 
report  upon  the  cost  of  connecting  up  the  Trafiford  Park  system, 
and  the  effect  thereof  upon  the  station.  Pending  the  result  of 
the  foregoing,  the  question  of  extending  the  plant  at  the  generat- 
ing station  has  also  buen  adjourned. 

Swansea.  —  Loan     Sanction.  —  It    was    reported    at 

last  week's  meeting  of  the  Electric  Lighting  and  Tramways  Com- 
mittee, that  the  L.G.B.  had  sanctioned  the  borrowing  of  £40,000 
for  electrical  extensions  in  the  borough.  The  electrical  engineer 
(Mr.  Prusmann)  was  instructed  to  prepare  specifications  and  invite 
tenders  for  electric  motors  and  switches  for  periods  of  one  or  two 
yeairs,  the  existing  contracts  having  almost  run  out.  It  was 
further  agreed  to  purchase  from  Messrs.  Ferranti,  Ltd.,  a  switch- 
board required  for  temporary  use  at  the  electricity  station,  and 
eventually  for  permanent  use, 

Teignmouth.— Mr.  E.  M.  Lacey  has  been  asked  to 
report  on  a  proposed  electricity  scheme  for  the  Corporation. 

Torpoint. — Public  Lighting. — The  U.D.C.  has  decided 

to  adopt  electricity  for  public  lighting,  and  has  accepted  the  terms 
of  the  electricity  company  for  50-c.p.  lamps  at  £2  5s.  each  per 
annum. 

Winchester. — Loan  Sanction. — The  T.C.  on  September 
4th  received  from  the  L.G.B.  sanction  to  a  loan  of  £1,800  for  the 
purchase  of  the  freehold  of  the  site  of  the  electricity  works.  It 
was  decided  to  install  a  new  reversible  booster  at  an  estimated  cost 
of  £3.'>0. 

Wolverhampton. — The  Water  Committee  has  decided 
to  dismantle  the  existing  plant  at  Goldthorn  Hill  station,  and  to 
Lcatall  eleotrioallydriven  high-lift  centrifugal  pumps  (in  dupli* 
««te)  at  «a  eotimftted  ooot  of  ^639,  te  b«  paid  ^er  out  of  reaerva  fnnd^ 


Yorkshire  Municipal  Extensions. — Large  schemes  of 

extensions  of  area  are  being  entered  upon  by  Leeds,  Bradford, 
Huddersfield  and  Halifax,  which,  if  carried  to  success,  will  involve 
a  very  great  increase  in  the  possibilities  of  electrical  supply, 
bringing  into  the  jurisdiction  of  the  authorities  named  a  wide 
stretch  of  terrain  which  has  now  no  such  facilities.  Leeds  pro- 
poses an  increase  of  area  by  41,441  acres,  and  Bradford  aims  at  an 
accretion  of  57,483  acres. 


TRAMWAY  and  RAILWAY  NOTES. 


Ashton. — No  Strike. — The  difficulty  which  threatened 
to  bring  about  a  general  strike  of  tramwaymen  has  now  been 
overcome.  There  was  an  insuflBcient  majority  of  the  tramwaymen 
in  favour  of  a  strike,  and  as  a  result  of  a  conference,  a  scale  of  pay 
has  been  drawn  up  which  has  now  been  accepted  by  both  sides. 

Ars^entina. — For  year  ended  June  2()th  the  Compania 
de  Tramways  Electricos  del  Sud  made  a  profit  of  .$231,843-90  m/a. 
The  paid-up  capital  is  §3,098,500. — Eeriew  of  the  Hirer  Plate. 

Australia. — The  plans  for  the  Sydney  tube  railway 
have  been  approved  by  the  New  South  Wales  Cabinet.  The  Minister 
of  Works  stated  that  the  matter  will  be  submitted  to  Parliament 
as  early  as  possible  this  session,  with  a  view  to  the  work  being 
started  without  avoidable  delay. — Tenders. 

Bristol. — The   Tramways   Purchase  Report. — At  a 

recent  meeting  of  the  Council,  a  report  of  the  Committee,  appointed 
in  February  last,  to  consider  as  to  the  desirability  or  otherwise  of 
exercising  the  option  to  purchase  the  tramway  undertaking  within 
the  city,  was  considered.     In  the  Bristol  Tramways  (Extensions) 
Act,  1898,  provision  is  made  that  the   Corporation  may  first  give 
notice  to  exercise  its  power  to  purchase  the  whole  of  the  under- 
taking then  within  the  city  on  May  1st,  1915,  or  within  six  months 
of   that  date.     This  power  to  purchase,   if  not  exercised  at  the 
above-mentioned  date,  or  within  six  months  afterwards,  will  recur 
at  the  expiration  of  every  subsequent  period  of  seven  years.     In  its 
report  the  Committee  states  that  the  option  at  present  extends  to 
about  25  route  miles  out  of  a  total  of  31  route  miles  of  the  Bristol 
Tramways  undertaking.     Of  the  remainder,  about  li  miles  is  pur-  , 
chasable  in   1928,  and   five   other   short  lengths  in   1946.     After 
having  obtained  all  the  information   possible  with   reference  to 
other  tramway  undertakings,  and  with  the  view  of  arriving  at  an 
approximate  valuation  of  the   Bristol  Tramway  undertaking,  the 
report  continues,  the  Committee  obtained  the  assistance  of  Mr.  J.  B. 
Hamilton,  Leeds,  and  of  Mr.  J.  F.  C.  Snell.    These  gentlemen  have 
gone  very  exhaustively  into  all  the  questions  referred  to  them,  and 
have  advised   as   to   the  probable   cost  of   acquiring   the   under- 
taking,   and    the   probable   return   which    would    accrue   to    the 
Corporation  on  the  capital  amount  spent  in  its  purchase,  and  after 
taking  into  consideration  the  past   history   of   the   undertaking, 
and  the  probabilities  for  the  future  both  as  regards  the  number  of 
passengers  to  be  carried  on  the  present  or  an  extended  system,  and 
the  chance  of  any  alteration  or  improvement  in  electric  or  other 
form  of  traction  which   would  replace  the  present  system,  they 
have  advised  that  on  their  estimate  the  Corporation  possesses  a 
very  valuable  option  which   it  would   be  advantageous  for   it  to 
exercise  on   May  1st,  1915,  in   the    absence  of  any   important  or 
radical  changes.     Continuing,  the  Committee  states  that  under  the 
Tramways  Act.   1870,   the   Corporation   can   acquire   the  greater 
portion  of  the  tramways  in  li»15,  but  if  it  so  acquires  them,  power 
to  work  them  must  be  obtained  by  a  special  Act.  and  without  such 
power  the  Corporation  is  not  in  an  equitable  position  to  enter  upon 
any   negotiations   with    regard   to   the   undprtaking.     Under   the 
circumstances,  therefore,  the  Committee  confidently  recommended 
the  Council  to  promote  a  Bill  in  the  next  Session  of  Parliament  for 
the  necessary  powers  to  work  the  undertaking   if  acquired,  and 
also   to  raise  the   purchase  money  to  be  paid  by  the  Corporation, 
This   recommendation,   the  Committee  stated,  did   not    bind   the 
Council  to  any  definite  policy,  but  left  it  free  to  determine,  when 
the  proper  time  arrived,  whether  it  would  exercise  the  option  to 
purchase  or  not  ;  whilst  even  if  the  Council  decided   not  to  give 
notice   to  purchase  the    tramway    undertaking,   the  expense    of 
obtaining  the  powers  above  mentioned  would  not  be  thrown  away, 
inasmuch  as  the  powers  when  once  obtained  would  remain  for  all 
time,  and  could  be  put  into  force  should  the  Council  at  any  further 
date  determine  to  exercise  the  option  of  purchase. 

Aid.  Pearson  moved  that  a  clause  be  inserted  in  the  proposed  Bill 
enabling  the  Corporation  to  take  a  poll  of  the  city  on  the  question. 
The  Tramway  Co.  had  been  approached  for  information  to  enable  the 
Committee  to  value  the  undertaking  upon  absolutely  reliable 
information,  but  the  company  did  not  think  the  time  had 
arrived  when  it  could  give  the  information.  The  Committee, 
however,  was  in  possession  of  certain  information  which  enabled 
it  to  provide  an  estimate.  Mr.  Witty  doubted  if  the  Bill  itself  was 
necessary.  He  declared  that  the  Council  had  authority  to  purchase 
and  to  work  the  trams,  and  that  the  Bill  was  not  therefore  needed. 
Mr.  Moore  asked  if  the  Corporation  was  the  authority  to  grant 
licences  for  motor-'buses,  and  an  affirmative  reply  was  given. 
Aid.  Pearson's  reselutioa  wets  in  the  end  carried,  with  a  alifht 
t^mendmenti 

{Omtinmd  on  p«t*  i2)i.) 
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ELECTRICAL    INSTALLATION    AT    A    FRENCH    IRON    WORKS. 


By    Dr.    ALFRED    GRADENWITZ. 


Among  the  various  groups  of  metallurgical  and  other  works 
characteristic  of  the  industrial  region  of  Northern  France, 
those  in  the  district  of  the  River  Sanibrc  are  amongst  the 
oldest  and  perhaps  the  most  important — Haumont,  Louvroil, 
Maubeuge,  Itecquigies,  and  Jeumont,  being  names  well  known 
in  the  annals  of  industry.  The  position  of  this  area  on  the 
boundary  of  the  Charleroi  colliery  district  and  only  a  short 
distance  from  the  Mons  and  Valenciennes  collieries,  as  well 
as  the  importance  of  the  railways  passing  through  it,  are 
among  the  principal  factors  to  which  its  present  prosperity 

is  due. 

The  industry  of  this  district  has  of  late  years  developed 
largely,  through  the  creation  of  a  number  of  new  works  and 


direct-current  system  for  supplying  the  mot/jn  of  the 
cranes  and  transporters  (these  being  mostly  situat<-d  only 
a  short  distance  from  the  central  station,  transrniasioa  was 
not  expensive) ;  there  is  also  a  direct-corrent  three-wire  dis- 
tribution system  (2  x  120  volt*;  for  the  lighting  of  the 
works. 

The  central  power  station  is  situated  in  the  same  building 
as  the  blowing  engines,  and  comprises  : — Three  tarbo-alter- 
nators  for  3,150  volts  ;  two  static  transformers  for  3, 150/02.> 
volts  ;  four  rotary  converters  for  3,150  volts  alternating/.550 
volts  direct-current ;  two  converters  'or  3,150  volts  alt^.-rnat- 
ing/2  X  125  volts  direct-current;  also  high-tension  main 
and  low-tension  auxiliary  switchboards. 


View  in  the  Power  Station  op  the  Soc.  Anon,  des  Uj^in-es  de  lEsperance. 


extension  of  many  existing  ones,  practically  all  of  which 
make  great  use  of  electricity  for  the  operation  of  their 
various  departments. 

In  the  present  article  it  is  proposed  to  describe  the 
electrical  installation  of  the  Societc  Anonyme  des  Usines  de 
I'Esperance,  of  Louvroil,  which  was  supplied  and  erected  by 
Messrs.  Ateliers  de  Constructions  Electriques  du  Nord  et  de 
I'Est,  of  Jeumont,  France. 

It  may  be  said  that  these  works  are  among  the  oldest  of 
the  district.  Being  situated  on  the  left  bank  of  the  Sambre, 
between  the  river  and  the  international  railway  connecting 
three  of  the  European  capitals,  they  have,  by  the  quality  of 
their  products,  won  a  considerable  reputation.  In  addition 
to  two  blast  furnaces  at  Aulnoye,  the  company  possess 
21  puddling  furnaces,  six  other  furnaces,  five  rolling  mills, 
and  an  extensive  horseshoe  factory  ;  the  total  output  of  these 
works  during  recent  years  amounted  to  about  50,000  tons  of 
castings  and  G0,000  tons  of  manufactured  iron. 

The  electrical  installation  comprises  a  three-phase 
alternating  current  power  transmission  plant  (at  3,150  volts, 
50  cycles)  for  feeding  sub-stations  situated  at  a  considerable 
distance,  the  blast  furnaces,  pumps,  &c.,  and  a   550-volt 


The  central  station  was  arranged  so  as  to  separate  the 
steam  plant  well  from  the  electrical  machinery. 

The  whole  output  of  the  central  st\:iou  is  generated  by 
three  turbo-generators,  comprising  Brown-Boveri-Parsons 
steam  turbines,  of  1,200  kw.  normal  rating,  fed  with  steam 
superheated  to  ;)00''"  C.  at  a  pressure  of  180  lb.  ;  each  turbine 
drives  an  enclosed  alternator  provided  with  forced  ventila- 
tiou,  and  capable  of  supplying  l,i!00  k.v.a.  in  the  form  of 
three-phase  cur'-ent  at  ;>,150  volts  and  50  cycles.  Each  set 
runs  at  a  speed  of  3,000  k.i\m.,  and  carries  its  own  direct- 
connected  exciter,  but  the  machines  can  be  excited  from  one 
of  the  converter  sets  for  the  lighting  service. 

The  air  for  the  ventilation  of  the  alternators  is  drawn 
from  the  outside  atmosphere  through  a  masonry  conduit,  and 
before  reaching  each  alternat<"»r  passes  through  a  suitable 
fi'ter  ;  self-acting  slides  are  fitted  in  the  conduits  to  prevent 
the  hot  air  and  dust  from  returning  into  the  machines  and 
suction  chambers. 

Current  from  each  generator  is  led  to  the  high-teusiou 
main  switchboard  by  two  three-core  armoured  cables, 
generally  worked  in  parallel,  each  of  which  is  able  to  ensure 
the  service  in  cass  of  breakdown-x)f  the  other. 

P 
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The  high-tension  switchgear  is  subdivided  ;  the  service 
and  control  switchboard  is  situated  on  a  pUitform  in  the 
cngiae  room,  and  armoured  concrete  compartments  con- 
tain all  the  apparatus  directly  submitted  to  high-tension. 
The  cubicles  are  on  two  floors,  the  ground  floor  being  set 
apart  for  the  duplicate  bus-bar  system  and  for  the  coupling  and 
earthing  section  switches.     Each  of  the  bus-bars  is  carried 


Interiok  of  Power  Station,  showing  Turbine  Plant  and  Blowing  Engines 


on  porcelain  insulators  in  a  special  compartment  running  the 
whole  width  of  the  panels.  The  bus-bars  are  connected  to 
the  section  switches  of  each  panel  by  cables  carried  on 
insulators ;  each  panel  comprises  a  set  of  three-section 
switches,  which  allow  the  panel  to  be  connected  up  to  one 
only  of  the  two  bus-bar  sets. 

On  the  first  floor  are  arranged  mechanically-operated 
oil  switches  and  the 
instrument  transfor- 
mers, &c.  Each  panel 
is  separated  from 
those  adjoining  it  by 
armoured  concrete  par- 
titions, and  can  be 
readily  cut  off  from 
the  bus-bars,  earthed 
and  worked  on  in 
safety  whenever  re- 
quired. The  con- 
ductors to  each  panel 
are  covered  with 
asbestos  braiding,  and 
carried  on  porcelain 
insulators,  any  bare 
portions  of  the  con- 
ductors and  apparatus 
being  separated  from 
one  another  by  a 
movable  and  incom- 
bustible insulating 
partition.  Each 
concrete  cubicle 
corresponds  with  a 
switchboard  panel 
carrying  measuring  and 
control  instruments. 

The  opening  and  closing  positions  of  the  switches  are 
indicated  on  the  switchboard  by  the  position  of  the  control 
lever,  and  checked  by  signal  lamps  (green  and  red) 
visible  from  the  end  of  the  hall. 

All  the  feeder  panels  are  protected  by  adjustable  time-lag 
maximum-current  relays  ;  the  ilternators  are  also  protected 
by  time-lag  power  relays. 

The    synchronising  of    the   alternators  and   the  rotary 


converters  is  centralised  on  a  double-faced  column 
placed  on  the  platform.  Instructions  to  the  turbine 
operator  can  be  given  by  the  switchman  through 
the  apparatus  on  the  column  which  is  visible  at 
a  distance,  or  else  through  apparatus  and  signal  lamps 
placed  beside  each  set,  the  signal  lamps  being  con- 
trolled   from    the    switchboard. 

The  high-tension  A.c.  supply  is  dis- 
tributed to  the  converters,  transformers, 
and  sub-stations  through  this  switch- 
board, which  comprises  a  total  of  20 
panels. 

Alternating  current  is  supplied  to 
four,  thiee  or  six-phase  compound  rotary 
converter  sets,  two  of  which  are  of 
350  KW.  and  two  of  175  kw.  capacity 
each.  Each  unit  comprises  a  trans- 
former, a  reactance  coil,  a  rotary 
converter,  and  a  starting  motor.  The 
rotary  converters  are  operated  at  a 
speed  of  750  e.p.m  ,  and  supply  550- 
volt  direct-current  for  the  elevators  and 
tractors  of  the  blast  furnaces,  as  well  as 
for  all  the  lifting  machinery  and  trans- 
porters ab  the  steel  works  and  rolling 
mills,  where  momentary  overloads  of  up 
to  100  per  cent,  have  to  be  met  without 
inconvenience. 

Two  static  three-phase  transformers 
of  the  oil-insulated  type,  with  natural 
cooling,  each  of  350  k.v.a.  capacity, 
supply  the  motors  for  the  condensers 
and  the  feed  pumps  for  the  boilers. 

The  two  rotary  converter  sets  for  the 
lighting  service  (arc  and  incandescent 
lamps)  each  consist  of  a  three-phase  asyn- 
chronous motor  (3,150  volts,  50  cycles,  250  H.P.),  compris- 
ing an  arrangement  for  short-circuiting  the  slip-rings  and 
lifting  the  brushes,  which  operates  through  half-elastic 
coupling  sleeves  two  compound-wound  dynamos,  each  of 
75-KW.  capacity  125  volts  pressure,  speed  about  725  e.p.m. 

All  the  apparatus  for  controlling  the  low-tension  supply 
is   grouped  on  a  series  of  marble  panels  placed  below  the 


1,200-KW.  Turbine  Set  ;    Steam  End. 


platform   in  the  neighbourhood    of   the    machines    to    be 
controlled. 

The  armoured  cables  for  the  alternating- current  supply  had 
to  comply  with  exacting  requirements,  particularly  as  regards 
their  excess  pressure  capacity  was  concerned.  The  3,000- 
volt  cables  were  designed  for  a  working  pressure  of  5,000 
volts,  and  tested  for  half  an  hour  at  15,000  volts,  while 
those     for     the     550-volt     service     were     designed     for 
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1,000  volts  and  tested  for  half  an  hour  at  3,000  volts. 
Ilupture  tests  made  on  cable  samples  showed  the  pressure 
limits  as  a  minimum  to  be  ;;0,000  volts  for  the  "i/jOO-volt 
cables,  and  !),00()  volts  for  the  1,000-volfc  cables.  Bendin^^ 
and  excess  voltage  tests  made  after  layinj^  the  cables  gave 
very  satisfactory  results.  The  armoured  cables  have  an 
aggregate  length  of  about  .5  km. 


Motor-Driven  Pump,  &c.,  for  Condensing  Plant. 

The  direct-current  conductors  are  aerial  lines  connecting 
the  low-tension  switchboards,  with  the  roof  of  the  central 
station. 

The  most  important  of  the  distributing  sub-stations  is 
that  feeding  the  steel  works  and  rolling  mills,  which  contains 
high-tension  switchgear  feeding  a  static  transformer  of  the 
same  type  as  those  in  the  central  station,  with  a  ratio  of 
3,150/525  volts  and  an  output  of  350  k.v.a.  ;  also  525-volt 


Testing  Board  for  Arc  Lamps, 

A.c.  switchgear  for  distributing  the  supply  to  two  repair  shops 
and  some  accessory  services  of  the  rolling  mills.  This 
switchboard  has  been  designed  for  receiving,  in  case  of 
emergency,  500-volt  three-phase  current  from  the  central 
station,  each  of  its  out-going  lines  being  protected  by  an 
adjustable  overload  relay. 

A  direct-current  switchboard  distributes  energy  received 
direct  from  the  central  station  through  two  lines  connected 


in  parallel,  each  of  which  can  maintain  the  service  in  the 
event  of  accidents.  This  switchboard  has  connections  for 
two  incoming  lines  equipped  with  circuit  breakers  for 
isolating  automatically  any  damaged  line  ;  it  also  controls 
six  out-going  linens  for  the  transporiing  machinery  at  the 
steel  works  and  rolling  mills,  each  of  which  has  an  adjustable 
maximum  overload  circuit-breaker,  a  single-pole  switch  and 
ammeter.  A  switchboard  is  also  provided  for  the  distribution  of 
2  X  120-volt  current  for  the  arc  and  incandescent  lighting. 
The  Societc  Anonyme  des  Usines  de  I'Esp* -ranee  has  an 
installation  of  1:5  travelling  cranes,  five  of  which  were  con- 
structed by  Messrs.  Ateliers  de  Constmctions  Electriquffs  da 
Nord  et  de  I'Est,  viz.  : — 

1.  A  25-ton  travelling  crane  in  the  engine  room  '.vith  a 
span  of  2!)  m.,  the  three  electric  motors  on  which  are  (x>n- 
troUed  from  a  cabin  on  the  crane.  The  lifting  motor  is  of 
35  H.p.  and  the  traversing  motors,  each  9'5  h.p. 

2.  A  travelling  crane  for  dismounting  the  blooming 
rolling  mills  with  a  25-ton  lift,  and  three  electric  motions. 

3.  A  15-ton  travelling  crane  for  the  repairing  of  casting 
ladles,  ha\ing  four  electric  motions  controlled  from  the  floor 
of  the  factory. 

4.  A  travelling  crane  in  the  general  repair  shop,  with  a 
capacity  of  15  tons,  and  three  electrical  motions. 


Electrically-Driven  PNECiiAric  Hammer. 


5. 


A  10 -ton  travelling  crane  for  the  service  of  the 
repair  shop  for  the  upk  ep  of  the  machinery  and  the 
handling  of  converter  bottoms  in  course  of  repair.  The 
three  electric  motions  are  controlled  from  the  floor. 

All  these  cranes  have  been  specially  designed  for  the  steel 
works  service,  and  are  equipped  with  enclosed  motors  of  a 
type  similar  to  the  traction  motors  of  the  same  company  ; 
all  the  gearings  are  enclosed  in  oil-tight  casings. 

The  installation  also  includes  a  number  of  motors  feil  by 
525  volts,  50  cycles,  three-phase  currojt,  and  an  electric 
testing  shop  equipped  with  a  testing  switchboard  having 
three  compartments  for  3,150  volts  and  525  volts  a.c,  and 
550  volts  D.c.  respectively. 

From  the  foregoing  description  it  will  be  soen  that  the 
electiical  installation  forms  a  very  important  department  in 
a  motlern  iron-works,  being  indispensable  for  the  supply  of 
light  and  power  ;  the  day  may  not  be  far  distiuit  when  it 
will  be  equally  necessary  for  the  refining  of  the  metal. 
Already  the  electric  steel  furnace  has  made  great  progress 
in  development,  and  the  facilities  which  it  oifers  for  the 
production  of  accurately  compounded  alloys  such  as  are 
becoming  more  and  more  important  to  the  engineering 
industry,  render  it  of  the  greatest  assisUince  to  the  metal- 
lurgist. There  is  much  work  to  bo  done  in  perfecting  the 
construction  of  the  furnace,  but  many  experimenters  are 
engaged  upon  the  problem,  and  there  is  httle  doubt  that 
this  application  of  electric  power  will,  in  the  future,  become 
at  least  as  important  as  the  functions  which  it  already  per- 
forms in  iron  and  steel  works. 
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THE    NEW   YORK    EDISON    CO. 


METER    CONSTANTS. 


Trobably  the  largest  turbo-generator  in  the  world  is  that 
installed  at  the  Waterside  station,  New  York,  by  the  New 
York  Edison  Co.  Rated  at  30,000  H.r.,  it  could  supply  all 
the  power  needed  for  an  average  American  city  of  a 
quarter  of  a  million  population. 

When  this  generator  was  installed  at  the  Waterside  plant, 
it  stood  alongside  seven  vertical  engines,  until  then  regarded 
as  efficient  examples  of  electrical  power  plant.  These  were 
operating  at  full  capacity,  supplying  the  city  needs  for  light 
and  power  ;  at  a  signal,  one  of  the  seven  vertical  engines 
stopped  and  the  new  turbine  took  up  the  load,  and  in 
succession  the  remaining  six  engines  of  the  older  type  were 
brought  to  rest,  and  the  new  giant  assumed  the  entire  load 
of  the  seven.  Yet  the  modern  turbine  plant  occupies  only 
a  little  more  space  than  any  one  of  them. 

This  latest  addition  to  the  Waterside  station  makes  it  the 
world's  largest,  with  a  capacity  of  500,000  h.p.  With  an 
underground  system  of  cables,  feeders  and  mains  totalling 
1,114  miles,  the  supply  for  practically  the  entire  city  of 
New  York  proper,  or  Manhattan  is  furnished,  together 
with  the  borough  of  Bronx,  comprising  a  total  area  of 
more  than   25,000   square    miles,    densely  populated  and 
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The  differences  of  meaning  attaching  to  the  term  "  testing 
constant "  as  applied  to  electricity  meters  are  a  source  of 
considerable  inconvenience  to  those  who  have  to  calibrate  and 
test  meters  of  varied  types.  These  differences  in  meaning  are 
about  as  great  as  they  could  be,  and  in  the  case  of  some 
types  of  meters,  the  testing  constants  appear  to  have  been 
invented  with  a  view  to  making  them  as  unsuitable  as 
possible. 

The  essential  property  of  an  electricity  meter  is  that  the 
speed  of  the  rotor  is  proportional  to  the  load,  and  the 
magnitude  known  as  the  testing  constant  is  connected  in 
some  way  or  other  with  this  proportionality.  As  the  load 
on  the  meter  is  represented  by  the  angular  speed  of  the 
xV-unit  pointer  spindle,  it  follows  that  the  testing  constant 
expresses  in  some  way  the  gearing  of  the  counter.  From 
this  point  of  view  the  constant  "revolutions  per  unit"  is  the 
simplest,  expressing  as  it  does  the  ratio  of  the  speeds  of  the 
rotor  and  the  yV-unit  spindle. 

The  operation  of  taking  a  revolution  test  of  a  meter  consists 
in  determining  the  numerical  relation  between  the  speed  and 
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alive  with  industry  and  commerce.  This  represents  more 
than  100,000  consumers,  whose  needs  are  supplied  by 
nearly  4i  million  incandescent  lamps  (4,431,000),  more 
than  40  thousand  arc  lamps  (40,200),  and  horse-power  in 
motors  aggregating  263,500  h.p.  To  register  the  energy 
supplied  no  fewer  than  122,000  meters  are  required. 
The  plant  occupies  two  full  city  blocks. 

The  history  of  this  company  is  remarkable  in  showing 
continuous  service  from  September  4th,  1882,  until  the 
present  day,  with  only  12  hours'  total  interruption  in  all  that 
period.  The  fires  of  1883  and  of  1890  caused  interrup- 
tions of  three  and  six  hours  respectively,  and  were  the  only 
occasions  on  which  complete  interruption  of  service  occurred. 
The  growth  of  the  system  in  that  time  from  an  under- 
ground main  and  feeder  system  of  15  miles,  serving  a  square 
mile  of  territory  in  the  heart  of  New  York  City  to  the 
present  immense  area  covering  more  than  a  score  of 
thousand  square  miles,  is  a  most  significant  object  lesson  on 
the  advance  of  the  electrical  science  in  a  comparatively  brief 
period. 

The  electricity  supply  of  New  York  City  and  the 
adjoining  area  requires  in  all  generating  plant  of  over 
7()0,(H)()  Kw.  The  load  factor  is  3G-9  per  cent,  and  the 
diversity  factor  about  7*5  per  cent.  Tramway  supply 
accounts  for  half  the  maximum  demand. 


the  load,  and  comparing  the  observed  figure  with  the  figure 
according  to  which  the  meter  is  geared.  Generally  speaking, 
some  calculation  is  necessary  after  each  test.  The  amount 
of  calculation  is  important  in  the  case  of  a  meter  assembled 
after  repair,  where  the  original  calibration  has  been  destroyed, 
and  much  time  can  be  wasted  in  this  way.  Unfortunately, 
the  constant  referred  to  above — revolutions  per  unit — is 
about  the  worst  in  this  respect.  In  one  case,  at  any  rate, 
calculation  can  be  eliminated,  or  can  be  performed  mentally, 
and  this  is  with  an  ampere-hour  meter  in  which  the 
constant  means  ampere-seconds  per  revolution.  In  this  case, 
if  the  number  of  revolutions  counted  is  some  simple  multiple 
of  the  current,  the  observed  constant  can  be  deduced  imme- 
diately from  the  reading  of  the  stop-watch.  Those  who 
have  tested  Chamberlain  &  Uookham  or  Ferranti  direct- 
current  meters  know  how  convenient  this  method  is,  and  are 
also  probably  aware  of  the  annoyance  occasioned  by  having 
to  use  a  more  unsuitable  testing  constant. 

In  view  of  this  the  writer  has  found  it  advisable  to  con- 
vert all  testing  constants  to  ampere-seconds  per  revolution 
for  the  testing  of  quantity  meters.  When  the  voltage  is 
under  control  in  the  test  room,  this  advantage  can  be 
extended  to  the  testing  of  direct-current  energy  meters. 
The  formula;  for  these  conversions  are  given  below  for  the 
testing  constants  usually  met  with. 
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Let  V  be  the  supply  vokaj^e,  and  k  the  ami>ere-3ecoud3 
per  revolution  constant  required — 

(a)  Watt-hours  per  revolution.  Call- 
ing this  k,     ...   K  =  ;;,(;00  Kj/v. 

(//)  Watt-seconds      per       revolution. 

Calling  this  K2  k  =  K2/v. 

(r)  lievolutions  per  unit.  Calling  this 

K,       K  =  ;^,,liOO,000/K3V. 

(d)  R.P..M.  at  full  load.     Calling  this 

K,,,  and  full  load  current  c,  ...  K=(iO  c/k^ 

(c)  lievolutions   per    ampere-minute. 

Calling  this  K,  k  =  (;0/k.,. 

In  the  case  of  alternating-current  meters,  when  the  power 
is  directly  observed  in  watts,  a  similar  method  is  applicable 
by  the  use  of  the  constant — watt-seconds  per  revolution,  the 
number  of  revolutions  counted  in  this  instance  being  a 
simple  fraction  of  the  number  of  watts  passing. 

The  writer  has  lately  adopted  this  method  in  his  test- 
room,  and  he  has  found  it  to  be  much  easier  and  quicker 
than  the  usual  system  of  calculating  the  different  constants 
from  the  observed  data. 


TRAMWAY  and  RAILWAY  NOTES. 


{Omti'ived  from  page  418.) 

Biriiiingliaill. — The  Hagley  Road  tramway  was  opened 
for  service  on  September  5th,  and  the  'bus  service  withdrawn. 

In  response  to  reciuests  it  is  proposed  to  introduce  some  so-called 
"  first-class"  cars  on  this  route. 

Blackpool. — Yeah's  Working. — The  annual  report  of 
the  Corporation  Tramways  undertakings  states  that  during  the  year 
ending  March  last  the  total  receipts  Were  £74,I(JG,  and  the  working 
expenses  £39,681,  leaving  a  gross  profit  of  £:54:,484.  Of  this 
£16,152  was  required  for  interest  and  sinking  fund  charges,  £8,000 
for  the  permanent-way  renewal  fund,  £2,000  for  reserve  fund, 
£667  for  the  rates  suspense  account,  leaving  a  surplus  for  the 
rates  of  £7,6i>4.  During  the  year  £9,987  was  spent  on  the  track 
out  of  the  permanent-way  renewal  fund,  and  Mr.  Furness,  the 
general  manager,  states  that  it  is  very  desirable  that  a  sum  of  rot 
less  than  £10,000  be  allocated  annually  to  this  fund  for  at  least  the 
next  five  years.  The  department  possesses  78  carf",  of  which,  20  are  of 
the  double  staircase  type,  15  are  vestibule  cars,  7  cars-de-luxe  (open) 
and  18  "  toast  racks."  There  are  20  passenger  shelters.  The 
average  number  of  cars  in  daily  use  all  the  year  round  was  32, 
but  on  August  Bank  Holiday  72  cars  were  in  service.  The  circular 
tour  with  the  additional  open  type  cars,  has  maintained  its 
popularity,  the  average  receipts  per  car-mile  reaching  the  high 
figure  of  82-90d, 

Bury. — A  Corporation  tramcar,  proceeding  to  the  Roch- 
dale town  centre,  was  badly  damaged  last  week.  The  controller  at 
the  front  of  the  car  caught  fire,  and  the  fiames  spread  to  the  other 
end  of  the  car  and  also  to  the  upper  deck.-  Fifty  or  sixty  passengers 
got  off  the  car,  and  nobody  was  injured.  The  flames  was  put  out 
with  sand,  and  the  car  was  towed  back  to  the  depot. 

Canada. — It  is  understood  that  the  first  section  of  the 
Edmonton  Interurban  Electric  Railway,  which  will  operate  between 
Edmonton  and  St.  Albert,  will  be  in  service  within  the  next  few 
weeks,  and  cars  of  the  gasoline-electric  type  will  be  used. 

Continental  Notes. —  Hungary.  —  The  Hungarian 
Government  has  decided  that  the  State  Railway  authorities  shall 
take  a  lease  for  a  period  of  50  years  of  the  Waitzen-Buda  Pesth- 
GodoUoer  local  electric  railway  on  the  payment  of  an  annual  rental 
of  £14,583.  The  Phuubus  Electricity  Co.,  which  is  the  other  party 
to  the  ageeement,  will  continue  to  supply  power  for  the  operation 
of  the  line. 

Gkbmany. — According  to  the  Fi/ifouicr,  the  Berlin  authorities 
have  sanctioned  proposals  for  a  suburban  electric  railway,  f.  miles 
long,  with  14  stations,  between  Gesundbrunnec  and  Neukoila,  to 
cost  4-2  million  pounds. 

Dewsbury, — Np:\v  Tra.mways. — The  Corporation  has 
adopted  an  agreement  with  the  National  Electrical  Construction 
Co.  to  construct  tramways  to  Dewsbury  Moor  and  Shaw  Cross,  and 
work  them  on  a  lease  until  1950,  the  company  to  receive  a  subsidy 
of  £500  per  annum  for  the  first  five  years  and  not  exceeding  £l'.'>0 
per  annum  for  the  second  five  years,  subject  to  deductions  of  any 
profits  made  during  those  periods,  and  all  financial  obligations  of 
the  Corporation  to  cease  at  the  end  of  the  10  years.  The  Corpora- 
tion estimates  that  the  sale  of  electricity  to  the  tramway  company 
will  yield  an  annual  profit  of  £220,  the  rates  payable  by  the  com- 
pany will  be  £170,  and  there  will  be  a  saving  of  £500  per  annum 
in  respect  to  the  maintenance  of  the  roads. 

Doncaster. — The  Tramways  Committee  has  introduced 
a  new  onr  with  a  Peokham  radial  truck.  Thd  oax  is  atted  with  a 
A«w  form  of  aaloon  a«at,  tho  invoation  and  patont  of  th«  tramwa7« 


manager,  Mr.  K.  S.  Hayncr  The  seat  rwU  npon  leg*,  andean  he 
tipii^d  Ijack  to  facilitaU:;  the  thorooi;h  cleaninir  of  the  car.  It 
allows  more  room  for  paM'-ngers'  leg*  and  leares  a  vacant  tpaoe  for 
the    rtturage  of    parc«iii,    kz.     The  new    car   aooommodatn    7i 

paBHengerri. 

Dublin.  —  According  to  an  lri»h  oorrespoD'Ient,  the 
tramway  strike  han  "D/./led"  oat.  ard  the  men  are  retominfr  to 
their  employment.  The  card  only  run  during  the  day  :  a  collection 
hat  been  voluntarily  BDb:<;ribtd  for  the  emploj>'-B  who  remained 
loyal. 

The  tramway  company's  receipts  have  naturally  Buffered  darin«r 
the  week,  the  falling  off  b::ing  acme  £:t,400— althoa{;h  the  aggre- 
gate receipts  to  date  are  coDsiderably  abire  thoae  of  la«t  year. 

Fife. — The  Wemyss  l)istrict  Tramways  Co.  is  to  doable 
the  line  from  Leven  to  Gallatown,  and  arraogementi)  hare  been 
made  for  the  work  to  be  pushed  forward  with  little  delay.  Formed 
about  lO  years  ago,  originally  aa  a  private  concern,  the  company 
has  had  a  flourishing  career. 

Japan. — The  Joto  Railway  Co.  is  the  name  of  a  new 
concern  which  has  just  been  formed  in  Tokio,  with  a  capital  of 
£100,1)00  to  construct  and  work  an  electric  railway  about  18  miles 
long,  between  Yanagishima,  Iloiyo  and  Uraysau,  in  the  province 
of  Chiba. 

Leith. — Proposed  Trajiway  Extexsio.v. — The  Tram- 
ways Committee  of  the  T.C.  has  been  instructed  to  report  upon  a 
farther  extension  of  the  tramway  system.  The  propoeed  ext*niion 
is  from  the  present  terminus  at  Seafield  to  the  boundary  at  Porto- 
bello  Road.  The  estimated  cost  of  the  proposed  workj  Lb  gives  as 
£5,000  for  single  track,  and  £8,m0m  for  a  doable  track. 

Manchester. — All-Xigut  Car3. — The  all-night  service 

of  cars  was  inaugurated  on  September  3rd.  On  the  first  night  there 
was  an  abnormal  rush  for  the  cars,  thousands  of  people  ha%"ing  been 
attracted  to  the  city  at  a  late  hour  to  witness  a  hage  warehoaM 
fire. 

The  Tramways  Committee  has  decided  to  accede  to  the  reqaeet 
of  the  Tramway  Workers'  Union  for  an  increaee  of  wages  for 
tramway  employe's.  The  question  o^  holidays  was  also  considered, 
the  men  asking  for  seven  days'  vacation  instead  of  six  ;  the  Com- 
mittee referred  the  matter  to  the  Workmen's  Special  Committee, 
with  the  recommendation  that  the  request  be  acceded  to.  The 
cost  of  the  extra  payments  to  be  made,  if  the  consent  of  the 
Council  is  secu'-ed,  will  be  about  £6,00u  a  year. 

\ewca8tle-on-Tyne. — In  the  B.  of  T.  report  on  the 

tramway  collision  which  occurred  on  June  21st  last  (and  was 
described  in  detail  in  our  issue  of  July  11th),  Lieut. -Colonel  von 
Donop  attributes  the  accident  to  the  fact  that  the  runaway  car 
had  not  been  taken  out  of  service  at  once  when  it  was  found  to  be 
defective  ;  to  the  omission  to  apply  the  hand  brake  from  the  rear 
end  of  the  car  when  it  came  to  a  stand  at  the  top  of  the  incline  ; 
and  to  the  want  of  skill  ard  resource  on  the  part  of  the  fitter, 
Urwin,  who  was  acting  as  driver  of  the  runaway  car,  in  the  use  of 
his  brakes  when  the  car  first  started  away  from  rest.  Colonel 
von  Donop  recommends  that  in  view  of  this  accident  the  Corpora- 
tion should  consider  the  advisability  of  fitting  the  Westinghonse 
magnetic  brakes  with  the  mechanical  attachment  which  allows  of 
the  slipper  being  applied  by  hand  as  well  as  electrically. 

Oldbani. — Year's  Working. — Mr.  J.  W.  iKigdale 
(general  manager)  in  his  just-published  annual  report  on  the  tram- 
way undertaking,  states  that  the  total  receipts  for  the  year  ending 
March  25th  last  were  ill  10,577,  and  are  the  largest  in  the  history 
of  the  uadertaking.  The  working  vipenses,  including  cost  of 
energy,  were  also  larger  than  ever  before,  £73,4:>7.  The  gross  profit 
wa3£37,140.  The  number  >."■  passengers  carried  was  21, 43.">.727  ;  the 
nunber  of  miles  run  2,045,343,  and  the  average  receipts  per  car- 
mile  12  57d.  The  net  working  expenses  per  car-iuilo  were  •;  084d. 
on  2,049,'.U()  miles.  The  total  energy  used  for  propelling  and 
lighting  the  cars  and  lighting  the  dep6:s  was  3.135.211  unita.  The 
gross  capital  expenditure  on  the  system  up  to  Maroh  25th  last 
was  £142,174,  and  the  Corporation  has  £76,71l»  unexhausted 
borrowing  powers.  Interest  on  loans  amoanted  to  £11,S.'9.  and 
contributions  to  sinking  fund  £3,;»Gi;.  income-tax  t:i,0'.'9,  and  the 
rent  on  leased  lines  to  £.">.347.  Mr.  Dujd'le  states  that  the  track 
generally  is  in  a  very  pjor  state  of  repair,  and  a  great  amouat  of 
work  on  the  track  will  require  to  be  carried  out  in  the  near  fatare. 

iSalford.' — Workmen's  Fares. — At  a  meeting  of  the 
T.C.  on  September  3rd,  a  long  discussion  took  place  on  a  proposal 
that  workm-^n's  tickets  should  be  issued  up  to  8  a,m.  Aid.  Lin&ley 
(cuairmau  of  the  Tiamways  Committee)  opposed  the  resolution, 
and  said  the  Committee  now  had  under  consideration  concesj-ions 
which  would  cost  £4.0<>0  or  £.">,0t»0  a  year.  He  did  not  think 
they  would  get  extra  passengers  to  balance  that.  When  the 
8  o'clock  proposal  was  tried  in  11*08-9  the  receipts  dropped  £14,iXH). 
It  was  his  intention,  in  considering  the  proposed  concessions,  to 
advise  the  Committee  to  do  away  with  workmen's  fares  alto- 
gether. He  thought  it  was  time  these  fares  were  abolished.  It 
was  decided  to  refer  the  matter  to  the  Tramways  Committee  to 
consider  and  report  to  the  next  meeting  of  the  Council. 

PRorosEO  All-Night  Caes. — A  petition  has  been  prepared  for 
submission  to  the  Tramways  Committee  urging  an  all-night 
service  of  tramoars  in  Salford.  So  far  800  signatures  have  been 
obtained,  and  1,300  persons  have  signed  a  petition  for  Saturday  all- 
night  cars, 

Slieflield. — A  deputation  representing  the  Sheffield 
ITnivertity  reoantlj  waited  apon  the  Tramwaj  Committee  to  ur^s 
th«  olaiio«  of  ths  Unirartitiy  Ceunoil  for  a  ^rant  ia  aid  of  the 
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scheme  for  the  extension  of  the  University  buildings  in  Western 
Bank  to  meet  the  inoreased  requirements  of  the  Soience  and  Art 
departments.  The  Tramway  Committee  has  decided  that  it  is  for 
the  public  benefit  of  the  inhabitants  of  the  city  that  the  appli- 
cation should  be  complied  with,  and  that  it  recommends  the  City 
Couiu-il  to  make  a  {jrant  of  £1,000  per  annum  for  a  period  of  ten 
years  from  the  funds  of  the  tramway  undertaking. 

iStirliDir. — ruoposKi)    Tka:m\vays     Puuchase. — At    a 

special  meeting:  of  the  T.C.  a  report  with  reference  to  the  i  tier  of 
Mr.  Georgre  Balfour,  London,  to  purchase  the  electric  light  under- 
taking as  a  preliminary  to  the  electrification  of  the  tramways,  was 
submitted.  The  price  which  Mr.  Balfour  proposed  to  pay  for  the 
undertaking  was  the  sum  which  would  relieve  the  Corporation 
from  all  outstanding  indebtedness.  The  unredeemed  debt  at  May 
15th,  1913,  was  .t:28,(i42.  The  capital  sums  spent  by  the  Council 
on  the  undertaking  up  to  iMay  15th,  1911!,  amounted  to  Ji43,284. 
During  the  earlier  years  of  the  undertaking  there  were  debit 
balances  which  were  paid  out  of  the  rates  between  1900  and  1908, 
the  amount  being  £4,382.  Since  1909  credit  balances  of  £2,129 
have  been  carried  to  the  reserve  fund.  After  discussion,  it  was 
agreed  to  forward  a  copy  of  the  report  to  Mr.  Balfour,  and  to 
request  him  to  submit  to  the  Council  details  of  his  offer. 

U.S.A. — New  SiNOLK-ruASE  Railway. — The  Norfolk 
and  Western  Railway,  which  serves  the  coalfields  of  West  Virginia, 
has  contracted  with  the  Westinghouse  Co.  to  equip  its  Bluefield- 
Vivian  section — some  85  miles  in  length— on  the  single-phase 
system.  The  contract  calls  for  26  130-ton  single-phase-two-phase 
locomotives,  together  with  power  station  and  transmission 
apparatus.  Single- phase  A.c,  at  11,000  volts  and  2o  cycles,  will  be 
supplied  to  the  locomotives  by  an  overhead  trolley  line,  identical 
with  that  used  on  the  New  Haven  electrified  sections.  The  coal 
'trains  to  be  hauled  weigh  up  to  3  250  tons  each,  and  at  present 
require  three  powerful  Mallet  steam  locomotives  to  haul  and  push 
them  over  the  gradients.  Two  electric  locomotives  are  to  do  the 
same  service  at  double  the  present  speeds.  These  will  be  built  for 
running  speeds  of  7,  14  and  2(i  miles  an  hour,  and  will  be  supplied 
with  energy  from  a  27,000-kw.  turbine  station.  Work  is  to  be 
begun  at  once,  and  completed  in  the  summer  of  1914. 

Warring'ton. — The  tramways  manager  has  been  author- 
ised to  advertise  for  the  supply  of  two  additional  motor-' buses 
similar  in  construction  to  those  already  in  use. 

Wig:an. — Alderman  Ashton,  speaking  at  the  Council 
meeting  on  September  3rd,  remarked  that  the  Sub- Committee 
appointed  to  deal  with  the  purchase  of  new  cars  hoped  to  be  in  a 
position  before  the  next  meeting  to  recommend  the  class  of  car 
which  would  be  most  suitable  for  the  Wigan  tramways.  The  members 
had  visited  Bolton,  and  there  seen  a  car  which  ttey  regarded  as 
suitable  for  their  purpose,  and  with  some  slight  alterations  and 
modification  he  thought  it  might  be  adopted  for  Wigan. 

York. — TiiAMWAY  Extensions. — The  proposals  of  the 
Tramways  Committee  for  an  extension  of  the  present  system,  and 
the  provision  of  railless  cars  to  Heworth  and  along  the 
Huntingdon  Road,  have  been  referred  back  by  the  Council  for 
further  consideration. 


TELEGRAPH  and  TELEPHONE   NOTES. 


Argentina. — The  Deputies  have  approved  a  Bill  regu- 
lating the  wireless  telegraph  service  within  the  country.  It 
provides  that  the  wireless  service  within  the  territory  of  the 
nation  and  for  international  communications  up  to  a  distance  of 
1,000  kilometres  shall  be  carried  out  exclusively  by  the  State, 
Government  to  provide  for  the  erection  of  the  necessary  wireless 
stations,  which  are  to  be  constructed  in  such  a  manner  that  a 
vessel  navigating  the  coast  and  rivers  can  always  be  in  communi- 
cation with  a  station.  The  sum  of  $400,000  is  provided  for  this 
work.  The  use  of  this  service  is  declared  obligatory  on  all  vessels 
entering  or  leaving  Argentine  ports  with  50  or  more  persons  on, 
board,  including  crew  and  passengers.  The  wireless  stations  are 
to  be  capable  of  transmitting  messages  a  distance  of  200  Kilo- 
metres along  the  rivers  and  :),000  kilometres  at  se&.—.Ileriew  of  the 
Mirer  Plate. 

Anstralia.  —  The  Commonwealth  wireless  station  at 
Esperance  (W.A.),  the  12th  of  the  coastal  series  of  Australia,  was 
opened  for  business  in  July.  Applications  are  invited  for  the 
positions  of  officers  in  charge  at  12  stations.  The  salary  in  each 
instance  ranges  between  £216  and  £240  per  annum.— y4.i)/.<S. 

Barbados.— The  Secretary  of  State  for  the  Colonies 
has  sanctioned  the  acceptance  by  the  local  government  of  the 
tender  of  the  Anglo-French  Wireless  Co.,  for  the  erection  of  a 
station  at  Bridgetown. 

Bel?ian-Swiss  Teleplione   Service.  —  A  Convention 

between  Belgium,  France  and  Switzerland  is  about  to  be  signed  for 
the  establishment  of  telephonic  communication  between  Belgium 
and  Switzerland. 

BirmiDgham.— An  all-electric  power  signalling  appa- 
ratus has  been  installed  at  the  eouth  box  at  Snow  Hill  Station, 
Birmingham.    The  instrumente  are  aimilar  to  those  fitted  recently 


in  the  north  box.  The  signal  motor  circuits  are  not  controlled  by 
being  led  through  the  facing-point  detectors  on  the  ground,  as 
was  done  at  the  north  box,  but  by  means  of  route  switch  contacts 
in  the  signal  box  itself.  The  route  switches  are  actuated  by  con- 
trol magnets,  which  are  energised  by  the  return  indications  from 
the  points.  In  order  to  show  the  signalman  visually  the  position 
of  each  of  the  points  under  his  control,  a  small  indicator  is  pro- 
vided on  the  locking  frame  behind  each  point  lever.  Track  circuits 
will  be  provided  on  all  the  four  main  lines  through  the  station  and 
control  the  ^^top  signals  in  each  direction,  so  that  it  will  be  im- 
possible for  a  signalman  to  lower  a  signal  for  a  train  to  proceed 
over  a  certain  road  if  another  train  is  in  possession. — liiniiiwiliam 
Daily  Post. 

IMscontent  in  the  Telegraph  Service.— It  is  alleged 

by  the  Matin  that  the  reason  for  serious  telegraphic  delays  which 
have  occurred  during  the  past  few  weeks  between  England  and 
France  is  that  the  British  telegraphists  are  systematically  indulg- 
ing in  a  novel  form  of  partial  strike.  In  the  middle  of  the  trans- 
mission of  telegrams  to  Paris  the  line  suddenly  appears  to  become 
interrupted,  and  no  sooner  have  the  operators  at  the  Paris  end  got 
their  instruments  ready  to  correct  the  apparent  fault,  than  the 
line  resumes  work  as  if  nothing  had  happened.  This  intermittent 
stoppage  of  the  London  telegraphs  has  resulted  in  delays  of  many 
hours  frequently  occurring  in  the  transmission  of  messages 
between  the  two  countries.  The  reason  for  the  adoption  of  this 
policy  is  said  to  be  discontent  in  the  British  Post  Office  owing  to 
the  recent  refusal  of  the  Postmaster- General  to  increase  wages, 
and  also  the  new  modification  of  the  telegraphists'  hours  of  service. 

The  report  has  been  flatly  denied  by  the  Deputy  Comptroller  of  the 
Telegraph  Department,  who  states  that  there  is  no  discontent 
in  connection  with  the  Anglo-French  service. 

Meetings  of  telegraphists  have  been  held  at  various  provincial 
centres  recently  to  consider  the  report  of  the  Holt  Committee  on 
postal  servants'  wages,  which  has  been  severely  criticised.  A 
special  conference  on  the  subject  is  to  be  held  at  Liverpool. 

Germany. — The  Supplementary  Budget  for  1913  con- 
tains an  appropriation  of  £7,500  for  the  improvement  of  wireless 
communication  between  Dune  and  Nola,  in  the  German  Colony  of 
New  Kamerun. 

A  flash  light  for  the  convenience  of  flying  machines  has  been 
installed  by  the  Telefunken  Gesellschaft  at  the  Nauen  wireless 
station,  at  the  instance  of  the  German  military  authorities.  The 
light  is  of  2,000  c  P.,  and  burns  from  dusk  to  dawn.  The  light- 
flashes  are  emitted  continuously  in  the  rhythm  of  the  Morse  code 
letter  "  N,"  to  indicate  to  aviators  the  place  of  origin.  Tests  made 
by  means  of  a  balloon  showed  that  the  light  was  visible  to  a 
distance  of  24  miles. 

Italy. — Messrs.  Franco  Tosi  &  Co.,  of  liCgnano,  have 
taken  up  the  construction  of  Diesel  engines.  Among  the  contracts 
at  present  in  hand  are  four  225-h.p.  four-cycle  engines,  which 
are  being  constructed  to  the  order  of  Messrs.  Eraser  k  Chalmers  for 
radio-telegraph  stations  in  Canada  and  Ireland,  for  the  Universal 
Radio  Syndicate,  Ltd.,  London. 

Marconi  Strike. — The  Italian  operators  of  the  Marconi 

wireless  installations  on  board  steamers  at  Genoa,  not  having 
obtained  from  the  company  the  concessions  for  which  they  asked, 
have  struck.  They  have  sent  messages  to  Paris,  Liverpool, 
New  York,  and  other  centres,  asking  for  the  support  of  their 
colleagues. 

New  French  Cable  Steamers.— The  Minister  of  Post 

and  Telegraphs  has  just  submitted  a  scheme  to  the  French  Senate 
for  the  acquisition  of  two  new  cable-laying  steamers  for  use  in 
connection  with  the  maintenance  cf  submarine  cables.  One  of  the 
new  vessels  will  be  of  large  size  and  will  be  stationed  at  La  Seyne  ;' 
the  other  will  be  a  smaller  vessel  and  will  be  attached  to  the  port 
of  Havre.  The  French  Government  has  at  present  only  one  cable- 
laying  steamer,  which  is  to  be  sent  to  Dakar. 

Sheffield. — The  Watch  Committee  has  decided  to  install 
the  Stuart  &  Moore  system  of  telephonic  street  alarms  (consisting 
of  alarms  for  fire,  police  and  ambulance)  at  fifty  points  in  the  city. 

Telegrapli  Rates. — The  rates  for  ordinary  and  deferred 
telegrams  to  most  places  in  the  Belgian  Congo  are  now  48.  9d.  and 
2s.  4^d.  respectively.  Ordinary  rates  for  telegrams  to  French 
Equatorial  Africa  now  vary  between  4s.  3d.  and  4s.  8d.  and  the 
deferred  rates  between  2s.  lid.  and  2s.  4d.  The  rate  for  telegrams 
to  Colombia  Las  been  increased  from  3s.  to  3s.  5d.  per  word. 

Telephone  Corruption. — Five  telephone  girls  in  Paris 

have  been  accused  of  being  in  the  pay  for  some  time  past  of  a  corn 
broker,  giving  him  communication  to  the  detriment;  of  other  sub- 
scribers, and  cutting  off  certain  rivals  from  all  communication 
with  the  Corn  Exchange  when  operations  were  in  full  swing.  The 
operators  also  allowed  their  client  to  tap  the  conversations  of  his 
rivals  with  the  chief  corn  dealers.  A  special  call  warned  him 
when  the  line  was  switched  on.  and  all  he  had  to  do  was  to  listen. 
In  return  for  these  services  the  broker  made  the  girls  presents  of 
money. 

Later  reports  indicate  that  the  scandal  is  more  serious  and  of 
wider  extent  than  had  been  supposed  ;  the  communications  of 
M.  Bloch-David,  the  principal  French  operator  on  the  Corn 
Exchange,  had  been  hampered  by  preventing  him  from  getting 
through,  and  other  speculators  had  been  enabled  to  listen  on  his 
line,  so  as  to  obtain  information  as  to  his  proceedings.  Apparently 
these  practices  have  been  going  on  for  several  years,  and  numerous 
complaints  have  been  lodged,  but  have  been  disregarded  by  the 
authorities, 
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Telephony  in  .Mines. — An  inHtallation  of    "wireless" 

telephony  has  been  put  down  at  Dinninpfton  Main  Colliery, 
apparently  on  the  »yHtem  described  in  our  issue  of  April  Ith,  l:il3. 

Telewriter   Exclianifes. — The  National  'I'elewriter  Co., 

Ltd.,  has  opened  a  telewriter  exchange  in  Liverpool,  and  nearly 
KiO  Kubicribers  have  been  enrolled.  Hitherto  the  company's 
operations  have  been  confined  to  London. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


at    Sydney, 


Australia. — September    ;^Oth.      Insulators 
Melbourne,  Brisbane,  Adelaide,  Perth  and  Hobart. 

Pkuth.— November  12th.  For  the  P.M.G.  Lamp  signalling 
trunk  line  switchboard,  of  five  sections,  &c. 

New  South  Wales. — October  15th.  The  Government  Railways 
invite  tenders  for  the  supply  of  13  d.c.  motors,  to  specification 
No.  412.  Specifications  are  obtainable  at  the  Electrical  Engineer's 
Office,  (51,  Hunter  Street,  Sydney  (price  2s.  fid.  each). 

Sydney. — October  l.'Sth.  For  the  P.M.G.  ;  measuring  instru- 
ments, telephone  parts  and  switchboard  parts.  Particulars  from 
the  Commonwealth  Office,  72,  Victoria  Street,  S.W. 

Victoria. — November  12t,h,  For  the  Victorian  Railways  ;  flame 
arc  lamps. 

Melbourne. — September  16th.  For  the  P.M.G.  ;  a  common- 
battery  or  an  automatic  switchboard. 

September  Kith. — Corporation.  17()  yd.  02.5  sq.  in.  three-core 
lead-covered  cable  ;  5,471  yd.  015  ditto,  and  :5,500  yd.  Oo  ditto. 
Also  three  250-k.v.a.  three-phase  transformers.  See  "Official 
Notices"  August  29th, 

September  23rd. — Sulphate  of  copper,  for  the  P.M.G.  Specifica- 
tions from  the  Commonwealth  Office,  72,  Victoria  Street,  S.W. 

October  14th. — For  the  P.M.G.  A  commjn-battery  multiple 
switchboard. 

October  14tb.— For  the  P.M.G.  Cable  boxes  (Sch.  S77).  See 
CmnniitiiircdUh  (jtizpfte,  August  2ad. 

November  4th. — For  the  P.M.G.  Eight  automatic  telephone 
switchboards. 

September  23rd. — P.M.G.'s  Department.  General  stores  for  a 
period  of  two  years,  as  per  Schedule  913. —  Te/uh'rs. 

November  l.")th. — Melbourne  Suburban  RaiWays.  Overhead 
electrical  equipment  of  permanent  way  and  overhead  transmission 
mains.     See  "  Official  Notices"  to-day. 

October  1st. — Victorian  Railways  Department.  State  coal  mines, 
Wouthaggi.  Supply  of  rope  road  haulage  engine  apd  electrical 
equipment  for  M'Bride  Tunnel,  P.D.,  £1.5.  Particulars  at  the 
Melbourne  office,  Robb's  Buildings,  Collins  Street. 

South  Australia. — November  12th.  For  the  P.M.G.  One 
lamp  signalling  switchboard  of  five  sections,  one  cable  turning 
section  and  one  cable  storing  section,  one  two-position  recording 
desk,  and  one  chief  operator's  deek  (Spec.  132.  Sch.  2It<i). 

September  1.5th. — Home  Affairs  Department.  Canberra  power 
plant.  (Sec.  1)  Main  power  house  switchgear  ;  (Sec.  2)  switchgear 
for  Diesel  engine  plant.    (Time  extended  from  September  1st.) 

Adelaide.— November  12th.  Postmaster-General's  Departmen*-. 
Lamp-signalling  trunk  line  switchboard.  See  "Official  Notices" 
to-day. 

Austria. — September  2!>th.  The  Konigliche  Lagern- 
hausern  authorities  in  Trieste  are  inviting  tenders  for  the  supply  of 
a  large  floating  electrically-operated  crane,  complete  with  Diesel 
engine  generating  plant. 

September  2('.th. — The  Austrian  State  Railway  authorities  in 
Stanislau  are  inviting  tenders  for  an  installation  of  electric  lighting 
at  the  railway  works  in  that  town. 

Sera.fevo.— October  1st.  Tenders  are  required  by  the  Direction 
of  the  Bosnia  and  Herzegovina  Railway  for  the  supply  of  a  year's 
requirements  of  lighting  material,  kc.  Particulars  will  be 
forwarded  on  receipt  of  20  pfennigs  postage. 

Bel$!;iuni. — September  17tb.  Supply  and  erection  of  a 
25-ton  crane,  with  electric  motor  and  accessories,  at  the  Malines 
central  machine  shops.  Deposit  ],7()0  fr.  (Cahier  des  Charges 
Special  No.  1,410  gratis)  ;  plan,  o  90  fr.  It  is  advisable  to  send  in 
tenders  by  September  13th.     Salle  de  la  Madeleine,  Brussels. 

Bindley. — September  15th.  Corporation.  Sec.  A. — 
Rotary  converters  and  transformers.  Sec.  B. — a  c,  e.h.t.  and  l  t. 
and  T).c.  switchgear.  Sec.  C. — Low-tension  cabks.  See  "Official 
Notices  "  September  5th. 

Burnley. — September  •22nd.  The.  Guardians  of  the 
Burnley  Union  invite  half-yearly  tenders  for  the  supply  of  elec- 
trical requirements. 

ianada.  — October  1st.  Kegina  City  Commissioners 
require  tenders  lor  coal  bunkers,  ash  hoppers,  coal  and  ash  con- 
veyors and  crushers.  Deposit  with  tender.  Specifications.  Mr. 
E.  W.  Bull,  Superintendent  of  Light  and  Power,  Regina. 

Dartford. — September  16th.  U.D.C.  {a)  Water-tube 
boiler,  eoonomiser,  fan,  steel  chimney  and  accessories  ;  (^)  inverted 
rotaries,  transformers,  switchboard  and  cabling.  See  "  Official 
Notices  "  August  29th. 


Douirla.s  (1,41.^.). — .SeptemWr  liith.     (iood  steam  coa 
(aVjout.'.21  tonH),  for  the  Tramway   Department  of  the  T.C.     Mr. 
A.  Rjbertxon,  Town  Clerk. 

Eastbnurne. — Electric  lij^ht  installation  at  the  Work- 
house Infirmary,  for  the  B.  of  G.    Mr.  A.  Horift,  Clerk. 

Klr3P^  —  October  ?,lst.  Ministry  of  the  Interior. 
Tenders  for  the  installation  of  the  electric  light  at  Dimanbar. — 

yl ''rim II  r,ii(finPpriiiij. 

fJermany. — 5v?ptemV;r  20lh.  The  I'rii'^ian  Suie  iUil- 
way  authorititH  at  Konigwherg  are  inviting  tenders  for  the  irapply 
and  erection  of  several  electrically-operated  high-prewure  pumps. 

September  22nd.  —  The  Biden  State  Riilway  authoritien  in 
Carlsruhe  are  inviting  tender.-*  for  the  supply  cf  from  -0/X»0  to 
1<j0,00i)  metres  of  electric  cable. 

Greece. — Septeml>er  ?>Oth.  The  Harbour  Authorities  at 
the  Pir;i  us  are  inviting  tenders  for  the  supply  and  erection  of  two 
electrically-opprated  cranes,  one  of  10  tons  and  one  of  <^  tons 
capacity. 

Hoylake  and  West  Kirl>y.— <  orporation.  Steam  and 
exhaust  piping.     Sje  "Official  Notices'"  to-day. 

llkley. — October  fith.  (Sec.  1)  Prime  movers;  (2) 
station  equipment;  (3)  cables  and  distribution;  (4)  overhead 
travelling  crane.     See  "Official  Notices  "'  to-day. 

Leice.ster. — September  80th.  (/'/)  One  high-pressure 
steam  turbine,  direct  -  coupled  to  one  3  0<^>0  -  Kw.  three-phaae 
alternator,  together  with  condensing  plant,  high  and  low-tension 
switchboards,  rotary  converters,  ii^.  :  (A)  two  water-tube  boilers, 
together  with  fuel  economiser,  and  the  necessary  steam,  feed,  blow- 
ofif  and  drain  pipe",  &c.     See  "Official  Njt  ces"  September  -Mh. 

Liverpool. — September  lOth.  P^l^ctric  supplies  for  a 
year  to  the  Mill  Road  lafirmary,  for  the  West  Derby  B.  of  G.  Mr. 
H.  P.  Cleaver.  Clerk,  Brougham  Tiri\ce. 

London. — Ham.mersmith. — September   24th.     Borough 

Council.  Underground  cables,  and  sub-station  switchgear.  See 
'  Official  Notices"  August  29th. 

Hammer.smith. — September  24th.  Corporatiop.  One  12.=)-H.P. 
alternating-current  motor.     See  "Official  Notices"  co-day. 

Bermondsey. — October  23rd.  Water  softener  and  purifying 
plant  at  the  lafirmary,  Lower  Road,  Rotherhithe,  S  E.  Mr.  E.  Pitts 
Fenton,  Clerk. 

Madeira. — With  a  view  to  rendering  more  accessible  the 
interior  of  the  island,  the  authorities  propose  to  construct  a  net- 
work of  railways,  which  will  be  worked  mainly  by  electricity. 
The  construction  of  a  generating  station  is  also  contemplated. 
Public  tenders  for  the  works  will  shortly  be  invited.  Those 
intending  to  compete  would  do  well  to  send  a  technical  expert  for 
a  preliminary  inspection  of  the  circumstances  of  the  several 
localities. 

\ew  Zealand. — November  12th.  Dunedin  City  Council. 
Supply  of  meters,  demand  indicators",  insulated  and  bare  wire  for 
two  years.    Specifications  from  Electrical  Eogineer,  Dunedin. 

Tenders  are  also  asked  for  the  supply  of  two  a.c.  pressure  rejrn- 
lators  for  3,000  and  40m  volts.  Hritifh  manufacturers  can  obtain 
particulars  at  the  B.  of  T.  Commercial  Intelligence  Department. 

Oldham. — September  17th.  Steam  coal  for  the  Elec- 
tricity Committee  for  thiee,  six  or  12  months,  commencing 
October  Ist.  Spfcifications  and  forms  of  tender  obtainable  from 
Mr.  S.  W.  Newington,  Electricity  Offices. 

Orsett  (Essex). — September  l^th.  Provision  of  com- 
munication bells  and  telephones  and  repairs  to  existing  bells  and 
telephones  at  the  Workhouse,  for  R.  of  (i.  Mr.  E.  W.  Wilaon,  the 
Workhouse.  Orsett. 

Rouniauia. — September  17th.  Lighting  of  the  city  of 
Tetuci  with  electricity,  and  construction  of  a  generating  station. 
Provisional  deposit  2."., 000  fr.     Offers  to  the  municipality. 

The  municipal  authorities  of  Constant/.n  have  just  invited  tenders 
for  the  concession  for  the  electric  lighting  of  the  town  and 
suburbs. 

Spain. — September  21st.  The  municipal  authorities  of 
Saldana  (province  of  Palencia')  are  inviting  tenders  for  the  con- 
cession for  the  electric  lighting  of  the  town  during  a  period  of 
10  years. 

September  I'Sth. — The  municipal  authorities  of  Riaja  are  inviting 
tenders  for  the  concession  for  the  electric  lighting  of  the  town 
during  a  period  of  six  years. 

Tunbridife  ^ells.  —  September  13tb.  Corporation. 
Supply  and  delivery  during  the  ensuing  12  months  of  high  and 
low-tension  cables.  Sptcifieations  and  forms  of  tender  from  the 
Borough  Electrical  Engineer,  Stanley  Road,  Tunbridge  Well". 

Turkey. — Supply  of  21,500  insulators  with  curved  iron 
fitments,  1*350  ordinary  iron  telegraph  post*,  150  iron  telegraph 
pests  (>  m.  long,  150,000  kg.  galvanised  iron  wire,  diameter  2  mm. 
Imperial  Ottoman  Post  and  Telegraph  Administration,  Con- 
stantinople, 
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Tg^nda. — December   31st.      Electric  light   and  power 

Bupply  for  10  years  at  Kampala  and  district,  including  ."lOO  32-C.P. 
street  lamps  and  :?00  Id-c.r.  lamps  in  Government  quarters.  Uganda 
Public  Works  Department,  Entebbe. — Brit.  S.A.  E,tp(rrt  (iazette. 

M'i^an.  —  September  20tli.  Corporation.  1,500-kw. 
turbo-alternator,  ejector  condenser,  pipework,  and  all  accessories. 
See  "  Official  Notices  "  September  5th. 

Worthinji', — September  29th.  Corporation.  Supply, 
delivery  and  erection  of  Diesel  engine  and-  D.c.  generator.  See 
"  Official  Notices"  to-day. 


CLOSED. 

Australia.  —  Yictohia.  —  Wycheproof  Shire  Council. 
Tenders  for  electric  supply  plant  have  been  accepted  as  follows  : — 

Dynamo  and  direct-coupled  liooster  generator  and  spares,  complete  switch- 
board equipment,  aad  erection  of  electrical  equipment.— Australian 
Metal  Co..  Ljid. 

Hart  accumnlator.— Edison  &  Swan  United  Electric  Light  Co. 

Meters. — Warburton  Frauki,  Ltd. 

Aluminium  wire.— British  Insulated  and  Helsby  Cables,  Ltd. 

Tenders, 

Tasmania. — The  P.M.G.  has  accepted  the  tenders  of  Messrs. 
T.  Z wicker  &  Co.  and  Messrs.  Bullers,  Ltd.,  for  insulators,  and  that 
of  Messrs.  R.  Johnson,  Clapham  &  Morns  for  20  tons  of  copper 
wire. 

New  South  Wales. — The  P.M.G.  has  accepted  tenders  for 
copper  binders,  copper  and  zinc  battery  plates,  i:o.,  from  the  India- 
Rubber,  Gutta-Percha  and  Telegraph  Works  Co.,  Ltd. ;  copper  tapes 
and  wire,  British  Insulated  and  Helsby  Cables,  Ltd.  ;  copper  wire, 
R.  Johnson,  Clapham  &  Morris,  Ltd.,  Noyes  Bros.  (Sydney),  Ltd., 
and  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. ;  glass  cells,  R.  J. 
Connolly ;  brass  connectors,  British  General  Electric  Co.,  Ltd ; 
battery  parts,  &c.,  Lawrence  &  Hanson  Electrical  Co.,  Ltd.  ;  battery 
materials,  &c.,  Theodore  Z wicker  &  Co.  ;  Morse  inkeis,  Siemens 
Bros.  Dynamo  Works,  Ltd. 

Bisphain. — The  U.D.C.  has  accepted  the  tender  of  the 
Premier  Accumulator  Co.,  Ltd,,  for  the  new  battery. 

Boarnemouth. — The  T.C.  has  accepted  the  tender  of 

Messrs.  W.  Griffiths  &  Co.  for  the  reconstruction  of  the  permanent 
way  of  the  tramways  in  Wimborne  Road  and  Charminster  Road 
and  at  Poole,  at  £l+,ti21.  The  Council  has  also  accepted  an 
amended  tender  from  Messrs.  Walter  Scott,  Ltd.,  for  tramway  raiU 
and  fastenings,  at  £().()()7,  this  being  due  to  extra  rails  being 
needed. 

Bradford. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Holden  &  Brooke,  Ltd.,  for  the  supply  of  a 
vertical-spindle  centrifugal  pump,  with  motor  and  switchgear,  for 
the  Valley  Road  works,  for  £119. 

Bristol. — The  City  Council  has  entered  into  a  contract 
with  the  Bedminster,  Easton  and  Parkfield  Collieries,  Ltd.,  for  an 
annual  supply  of  coal  to  the  Avonbank  electricity  works.  The 
value  of  the  contract  is  estimated  at  £l<>,(i7."). 

Bnrnlej. — The  Electricity  Committee  has  accepted  the 
tenders  of  the  British  Insulated  and  Helsby  Cables.  Ltd.,  to  supply 
1.000  yds.  of  1-in.  and  ."lOO  yds.  of  O.j-in.  lead-covered  cable.  The 
British  Thomson-Houston  Co.  has  been  awarded  the  contract  for 
the  supply  of  further  standard  sizes  of  electric  motors  required 
during  the  period  ending  March,  r.U4. 

Doncaster. — The  tender  of  Messrs.  Crorapton  &  Co.  for 
the  supply  of  feeder  panels  has  been  accepted  by  the  Electricity 
Committee. 
i 

Glasgow. — The  T.C.'s  Committee  on  Tramways  recom- 
mend acceptance  of  the  following  tenders  :  — 

Sheet  mica. — Micanite  and  Insulators  Co.,  Ltd. 

Armature  binding  wire.— W.  N.  Bruaton  &  Sons. 

Scrap. — Zinc,  lead-covered  cable,  brass  turnings  and  boring',  brass  dust, 

copper  and  mica  turnings,  dry  cells. — John  Jackson  &  Co. 
Scrap. — Lead,  brass,  copper,  motor  field   coils,  armature  roils. — P.  &  W. 

MacLiellan,  Ltd. 
Scrap  vulcanised  rubber  cable. — Ballardie,  Holden  &  Co. 
Scrap  rubber  and  motor  tires. — City  Waste  India-Rubber  Co. 
Scrap  old  bagging.— George  Cunningham. 
Altering  supertieatBrs,  Pinkston  power  station. — Baboock  &  Wilcox,  Ltd. 

The  Telephone,  Lighting  and  Power  Co.,  Glasgow,  has  secured 
the  renewal  for  a  year  of  the  contract  for  the  upkeep  of  the  private 
telephones  in  Shieldhall  Hospital. 

The  electrical  engineer  to  the  T.C.  is  to  put  up  signalling 
apparatus  in  the  new  pavilions  at  Ruchill  Hospital,  at  an  estimated 
cost  of  £;}2. 

Dundee. — A  contract  for  converting  machinery  has  been 
placed  with  Messrs.  Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh,  at 
£1,500,  and  the  British  Insulated  and  Helsby  Cables,  Ltd.,  has 
secured  the  cable  contract. 

Heywood. — The  Education  Committee  has  accepted  the 
tender  of  Mr.  Charle»  i^ooth  for  the  sleotiio  lighting  of  the  Central 
Council  School. 


Liverpool, — The  tender  of  the  Northern  Electrical  and 
Ventilating  Co.,  Ltd.,  has  been  accepted  by  the  City  Council,  at 
£:?1,  for  automatic  indicators  for  the  fire-alarm  systems  at  the  City 
Hospital  North. 

Manchester. — The  Corporation  Electricity  Committee 
has  accepted  the  following  tenders  : — 

Water-softening  plant  at  Stuart  Street  station.— Kennicott  Water  Softener 

Co.,  Ltd. 
Construction  of  new  meter  repair  workshop  at  the  Polygon  Stores.— Messrs. 

J.  Gerrard  &  Sons,  Ltd. 
Supply,  delivery  and  erection  of  hoist  gear,  motor  and  o»ge,  for  the  new 

meter  repair  workshop.— Messrs.  Etchells,  Coiit?don  &  Muir,  Ltd. 
Supplies  of  cable.— Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 

Messrs.  Callender's  Cable  and  Construction  Co.,  Ltd.;   and  Messrs. 

Johnson  &  Phillips. 

]\'ew  Zealand. — The  Waverley  Town  Board  has  accepted 

tenders,  approximating  to  £8.,")00,  for  water  and  lighting  works. 
Amongst  the  successful  tenderers  were  Messrs.  TurnbuU  &  Jones, 
Wellington,  for  the  hydro-electric  pumping  and  lighting  plant, 
£3. 514. 

Sheffield. — The  following  tenders  have  been  accepted  by 
the  City  Council : — 

Stuart  I'i:  Moore.— Installation  of  60  patent  telephonic  street  alarms,  f  1,097. 

Blasberg  Engineering  Co.,  Ltd.— Two  natural-draught  cooling  towers,  com- 
plete witQ  pumps,  pipes,  Ac,  jE8,779. 

Royce,  Ltd.— Tnree  electric  capstans,  fairleads,  ropes,  motors,  &c.,  £1,128. 

C.  Bushby  &  Sons.— Excavations  and  concrete  work  for  cooling  towers, 
£3,515. 

The  Council's  contract  with  the  Automatic  Ticket  Printing  Co., 
Ltd.,  for  the  supply  of  tram  tickets,  is  to  be  continued  for  a  term 
of  five  years  from  April  1st,  1!)11. 

South  Africa. — The  A.E.G.  Electrical  Co.  of  South 
Africa,  Ltd.,  is  the  successful  tenderer  for  the  entire  installation 
of  power  house  equipment  required  by  the  Stellenbosch  municipality 
for  the  new  lighting  scheme. 

Messrs.  Hubert  Davies  &  Co.,  Johannesburg,  have  received  a  con- 
trast from  the  Darban  Town  Council  for  1,000  electricity  meters. 

Stretford. — The  tender  of  Messrs.  Bertram  Thomas  has 
been  accepted,  at  £127,  for  altering  the  switchboard. 

Winchester. — The  T.C,  on  September  4th,  accepted  the 
tender  of  the  Tudor  Accumulator  Co.  for  the  maintenance  of  a 
20Gcell  battery  for  10  years,  at  £86  per  annum. 


FORTHCOMINQ    EVENTS. 


British  Association.— September  10th  to  17th.    Meeting  at  Birmingham. 

Junior  Institution  of  Engineers. — Saturday,  Sept.  13th.  At  10.30  a.m 
Visit  to  the  works  of  Messrs.  R.  Waygood  &  Co.,  Ltd.,  Falmouth  Road 
LoiKlon,  S.E. 

Salford  Technical  and  Engineering   Association.— Saturday,  September 

20th.    At  7  p.m.     Lecture  on ''Grinding    Wheels,   Grinding  Machines, 
Grinding,"  by  K.  D.  Morgan. 


Municipal  Tramways  Conference.— September  23rd  to  26th. 
Sheffield  (particulars  on  page  427). 


Meeting  at 


NOTES. 


The  AisS'ill  Accident. — Mr.  Paget,  the  general  super- 
intendent of  the  Midland  line,  is  not,  we  think,  doing  his  company 
any  good  by  airing  his  opinions,  as  may  be  gathered  from  a  state- 
ment reported  to  have  been  made  by  him  to  the  Daily  Mail. 

"In  my  opinion,"  he  said,  "the  coaches  would  have  been  gutted 
in  any  case.  The  pressure  of  gas  would  certainly  cause  the  fire  to 
burn  more  furiously,  but  I  am  sure  that  the  fire  was  not  due  to  the 

spontaneous  combustion  of  the  gas The  intense  heat  of  a 

piece  of  coal  from  the  engine  fire  would  be  sufficient  to  set  a  light 
to  the  woodwork,  which  would  blaze  up  like  a  bonfire." 

Now,  Mr.  Paget  was  present  at  the  in(iuiry  held  by  Major 
Pringle  at  Leeds,  and  below  we  give  the  Times  report  as  to  the 
origin  of  the  fire.  Driver  Caudell,  in  the  course  of  his  examina- 
tion, said : — 

"  One  of  the  carriages  was  partly  under  the  engine  and  partly 
under  the  tender.  He  left  the  foot-plate  a  minute  or  two  after  the 
collision,  and  fire  seemed  then  to  be  coming  from  the  carriages. 
The  engine  was  surrounded  on  all  sides  by  splinters  of  wood.  He 
noticed  that  there  were  some  of  these  burning  between  the  level 
of  the  foot-plate  and  the  ground.  He  could  not  say  what  started 
it.  Something  might  have  been  thrown  out  of  the  ash-pan. 
Nothing  was  thrown  out  of  the  smoke-box.  He  shut  the  regulator 
altogether.     Nothing  would  come  out  if  the  blast  was  off. 

"The  Inspector  :  Do  you  agree,  Mr.  Paget  ' 

"  Mr.  Paget :  It  depends.  Something  might  come  out.  (To  the 
■witness.)  Supposing  there  was  a  tremendous  blow,  that  would 
shake  up  the  ashes  in  the  smoke-box.  In  your  opinion  would  the 
blow  be  strong  enough  to  blow  these  ashes  upward  .' — The  witness: 
I  do  not  think  Bo.aThe  blu»t  wb»  oloaedj  by  the  force  of  the  tcRU- 
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lator,  and  I  do  not  think  the  blow  would  send  the  awh  out  of  the 
smoke-box.     I  do  not  think  much  came  out  of  the  anh-pan. 

"  Was  not  fire  thrown  out  anywhere.' — No.  The  (ire  was  all  in 
the  box.  It  shook  forward  a  bit.  There  was  no  fire  thrown  out  on 
the  foot-plate. 

"So  that,  if  the  fire  started  from  the  enpine,  it  must  have  been 
either  stuff  thrown  out  from  the  ash-pan,  or  possibly  some  fine  ash 
blown  out  of  the  smoke-box  .' — There  is  nothiog  else  for  it  that  I 
know  of. 

The  witness  proceeded  to  explain  that  there  was  timber  lying: 
all  round  the  engine.  It  was  piled  up  as  hiph  as  the  top  of  the 
chimney.  There  was  also  a  very  slight  fire,  possibly  a  gas  fire, 
amongst  some  di'-hris  on  the  line  a  few  yards  in  front  of  the  right- 
hand  corner  of  the  engine-cab. 

A  Small  Fire  Left  Bubnino. 

"  Do  you  think  it  was  a  gas-jet ,' — I  thought  it  looked  like  a 
gas  fire,  but  I  cannot  say.     I  did  not  take  particular  notice  of  it. 

"  Did  not  you  think  it  was  important  to  put  this  out  imme- 
diately / — I  thought  the  passengers  were  more  important  than 
quelling  the  small  flames  that  I  saw, 

"  Did  you  use  any  water  subsetiuently  to  try  to  put  this  fire  out  ? 
— Yes  ;  water  from  the  tender  with  my  own  bucket,  and  then  I 
fetched  buckets  out  of  the  van. 

"  Was  it  when  the  fire  began  to  increase  in  size  that  they  began 
to  work  at  it .' — When  I  first  saw  the  fire  I  thought  we  could  put  it 
out  after  we  had  seen  to  the  passengers.  The  fire  increased  so 
rapidly  that  I  found  that  that  was  a  mistake.  It  grew  to  such  a 
size,  and  so  rapidly,  that  they  were  not  able  to  cope  with  it." 

There  is  nothing  in  Caudell's  evidence  to  support  Mr,  Paget's 
opinion.  The  fire  was  all  in  the  box,  just  as  anybody  conversant 
with  the  construction  of  a  locomotive  firebox  would  expect  it  to  be. 
No  fire  was  thrown  out  anywhere,  and  so  far  as  we  are  aware  it 
has  not  been  suggested  that  the  gas  became  alight  spontaneously. 
But,  if  a  piece  of  coal  from  the  engine  fire,  assuming  it  to  have 
been  thrown  out,  is  sufficient  to  set  light  to  a  Midland  carriage, 
which  would  blaze  up  like  a  bonfire,  a  new  and  hitherto  undreamt- 
of danger  threatens  travellers  on  that  picturesque  route.  The 
company  must  not  only  substitute  electricity  for  lighting,  and 
cooking,  but  steel  carriages  must  take  the  place  of  the  present 
wooden  rolling  stock.  A  telegram  from  New  York,  on  the 
9th  inst.,  describing  the  smash-up  of  an  express  on  the 
Pennsylvania  Railway,  affords  a  vivid  contrast  with  the  previous 
terrible  disaster  on  the  Newhaven  Railway  at  Wallingford,  and 
attributes  the  comparative  immunity  from  serious  injury  of 
the  70  odd  passengers  in  the  express  to  the  fact  that  all  the 
cars  involved  were  made  of  steel,  while  those  demolished  in  the 
Wallingford  accident  were  constructed  of  wood. 

Even  though  the  cause  of  the  fire  which  followed  the  above 
accident  has  not  been  ojficialli/  determined,  we  are  somewhat 
astonished  to  read  in  our  contemporary,  T/ie  Railway  Gazette, 
that  "  A  point  worthy  to  be  remembered  is  that  it  is  definitely 
stated  by  eye  witnesses  that  the  fire  broke  out  as  a  result  of 
live  coals  from  the  firebox,  and  that,  therefore,  the  question 
of  gas  lighting  or  electric  lighting  does  not  arise";  and,  again, 
in  'J he  Emiimer,  "we  know  that  the  wreckage  caught  fire 
.  .  .  .  but  we  do  not  know  that  gas  was  responsible  ;  Itideed 
lohat  eridi'nce  there  is  points  the  other  way.''  We  should  have 
thought  that  the  evidence  given  at  this  and  previous  accidents 
where  gas-lighted  coaches  have  been  wrecked  and  subsequently 
burnt  would  have  carried  a  certain  amount  of  conviction  even  to 
our  contemporaries. 

Street  Lighting. — The  two  following  resoluticns,  passed 
at  the  Third  International  Road  Congress,  held  in  London  a  short 
while  ago,  are  to  be  submitted  to  the  next  meeting  of  the  Metro- 
politan Paving  Committee  :— (1)  For  the  purposes  of  a  general 
determination  of  methods  of  lighting,  highways  may  conveniently 
be  divided  into  three  classes,  as  follows  :  -  (a)  Important  streets  in 
cities,  towns  or  other  urban  areas  in  which  the  traffic  after  dark  is 
considerable  in  volume,  (&)  important  suburban  roads  in  the 
vicinity  of  large  towns,  (c)  rural  roads  in  open  country,  and 
having  regard  to  modern  conditions  of  traffic,  it  is  essential  that 
adequate  lighting  by  means  of  fixed  lights  should  be  provided  in 
classes  (a)  and  (/>).  C2)  As  a  general  principle  in  the  lighting  of 
all  highways  which  require  to  be  lighted  by  means  of  fixed  lights, 
the  method  of  lighting  to  be  adopted  should  be  such  as  will  provide 
an  illumination  as  uniform  from  glare  as  possible.  The  amount  of 
illumination  and  the  position  of  lamps  must  be  determined  with 
reference  to  local  circumstances 

The  Staff  Engineers'  Association. — The  formation  of 

this  Association,  it  will  be  remembered,  was  proposed  as  a  result 
of  recent  correspondence  in  our  columns.  It  will  have  as  its  main 
object  the  maintenance  and  furtherance  of  the  economic  and  social 
interests  of  mechanical,  civil  and  electrical  engineers.  We  learn 
that  the  intervention  of  the  holidays  has  retarded  the  work  of 
organisation  considerably,  though  soon  the  promoters  will  doubt- 
be  able  to  continue  their  endeavours  in  this  direction.  We  also 
understand  that  sufficient  names  have  been  received  to  prove  that 
the  Association  is  needed.  At  present,  however,  it  is  considered 
advisable  to  secure  the  co-operation  of  not  less  than  60  well-known 
engineers  in  first-class  positions,  and  each  with  a  different  firm. 
So  far,  about  30  companies  are  represented,  and  efforts  are  being 
made  to  increase  this  figure  to  the  total  mentioned.  The  greater 
the  number  of  such  influential  supporters  the  better,  of  course, 
since  the  standing  of  the  Association  wiU  be  enhanced  accordingly. 
Needless  to  say,  we  hope  the  Association  will  meet  with  success, 
and  can  assure  our  readers  of  the  good  faith  of  its  promoters.  The 
address  of  the  Hon.  Secretary  is  31,  Queen  Victoria  Street,  E.C. 


Twenty-Fifth  .inni\ersary.— Th<;  tv-vnty-fifth  anni- 
versary of  the  incorporation  of  the  (Jothi-.  Work.%  on  Aoinut 
10th,  1888,  by  the  directors  of  Laurence,  Boott  k  Co.,  Ltd.,  waa 
recently  celebrated.  A  i>arty  of  4.v  of  the  utaff  and  workmcai, 
whose  employment  with  the  company  averagtd  23  yean,  waa  con- 
veyed to  the  residence  of  the  chairman  of  the  company,  Mr. 
Reginald  L4nren<;e.  After  inspection  of  the  gronnds  gamer, 
and  an  exc4;llent  tea,  presftntations  of  gold  watches,  travelling  and 
other  clocks  were  made  to  each  of  thoee  present. 

Mr,  Laurence,  in  referring  to  the  occasion,  pointed  oat  that  there 
were  very  few  electrical  companies  in  the  kingdom  which  held 
such  a  long  record  as  that  of  Laurence.  Sx>tt  ic  Co.,  Ltd.,  and  that 
the  position  of  the  aomp&nj  was  largely  attributable  to  the  excel- 
lent feeling  that  it  had  been  the  constant  desire  of  the  directors  to 
promote  between  the  staff,  the  workmen  and  themselves.  From 
^imall  be^^nnnings  the  company  had  steadily  progressed  till,  at  the 
present  time,  it  was  employing  upwards  of  eight  hundred  handa. 
He  cordially  thanked  all  those  present  for  their  loyal  co- 
operation in  the  past,  and  stated  that  he  was  proud  of  the  fine 
position  and  reputation  that  the  company  held  at  the  present 
time. 

Mr.  .1.  W,  Bransby,  the  works  manager,  responded  gratefully  on 
behalf  of  the  recipients  of  these  testimonials,  and  after  pre- 
sentations had  been  made  to  Mr.  R,  Laurence,  Mr.  W.  H.  .Scott  and 
Mr.  C.  Wilaon,  the  company  separated  with  hearty  cheers  for  Mr. 
and  Mrs.  Laurence. 

Copper. — A  considerable  drop  in  Entrlish  stocks  took 
place  last  month,  the  quantity  at  the  end  of  July  being  18,037  tons, 
while  that  for  the  end  of  August  was  1»;.829,  1,2"S  tons  leas. 
French  stocks  are  4.5  tons  higher  than  for  the  end  of  July.  Total 
European  stocks  (including  Rotterdam,  Hamburg.  Bremen,  and 
quantity  estimated  for  other  ports)  are  1,882  less  than  for  the  end  of 
July.  Deliveries  have  again  been  heavy,  amounting  to  ,50,884  tons 
for  the  month  (August).  (Figures  from  Messrs.  ^lerton's  circular.) 
European  arrivals  from  North  America  are  well  above  average, 
Spain  and  Portugal  to  England  and  France  low,  Chile  shipments 
again  high,  Australian  low  below  the  average. 

For  the  end  of  July  American  stocks  stood  at  23,926  tons,  a 
small  reduction  on  the  month.  The  world's  supplies,  excluding 
Holland  and  Germany,  were  52,270  tons  on  July  Mat.  an  increase 
of  550  tons  over  the  figure  for  the  end  of  June.  Total  supplies, 
including  Holland  and  Germany,  were  59,553.  which  figure  is 
lower  than  that  for  the  end  of  June  by  2,2ijl  tons. 

The  fflanicipal  Tramways  Conference. — The  twelfth 

annual  conference  of  the  Municipal  Tramways  Association  will  be 
held  at  Sheffield  on  September  23rd  to  26th  inclusive,  and  judging 
by  the  contents  of  the  official  programme,  the  coming  meetmg  will 
be  no  less  popular  than  its  predt  cessors.  An  informal  reception 
will  be  held  during  the  evening  of  the  2;>rd,  and  the  real  business 
commences  the  following  morning  at  the  Town  Hall,  where  the 
visitors  will  be  welcomed  by  the  Lord  Mayor, 

The  agenda  for  September  24th  is  as  follows  : — 

Reception  by  the  Lord  Mayor  :  presidential  address  by  Mr.  A.  R. 
Fearnley,  general  manager,  Sheffield  Corporation  Tramways  : 
paper  on  "Advantages  and  Disadvantages  of  Platform  Fare 
Collection,"  by  Aid.  Flint,  Leicester,  followed  by  a  discussion  and 
midday  luncheon  at  the  invitation  of  the  Tramways  Committee. 

In  the  afternoon  a  paper  by  Councillor  Fenton.  Sheffield,  on 
"The  Maintenance  of  Paving  on  Tramway  Track,  as  affected  by 
Section  28  of  the  Tramways  Act,  1870,  '  and  discusoion. 

In  the  evening  a  visit  to  the  Lyceum  theatre  and  &  supper  at  the 
Town  Hall  (both  by  invitat^ion)  will  claim  the  attention  of  the 
visitors. 

On  Thursday  morning.  September  2r)th,  a  paper  by  Mr.  J,  B. 
Hamilton,  Leeds,  on  "  L'rban  Passenger  Transport,"  will  be 
discussed,  and  after  luncheon,  the  choice  of  inspecting  Mess  -s. 
Allen's,  Hadfield's,  and  Osbom's  Works,  the  Electricity  Works, 
Car  Works  and  Depot,  or  the  Sheffield  University  is  offered  to  the 
visitors.  In  the  evening,  the  annual  dinner  takes  place  at  the 
Royal  Victoria  Station  Hotel. 

Friday,  September  2t')th.  is  given  up  to  the  annual  business 
meeting  in  the  morning  and  an  excursion  "^o  the  Dukeries  in  the 
afternoon.  Special  arrangements  have  been  made  for  the  ladies, 
which  include  a  visit  to  Messrs.  Mappin  vV:  Webb  s  works  and  show- 
rooms, and  a  'bus  excursion  to  Haddon  Hall  and  Grindleford.  as 
extra  items. 

Mr.  Fearnley  (Tramway  Offices,  Sheffield)  is  in  charge  of  the 
arrangements  for  hotel  accommodation  ;  the  Victoria  Station  Hotel 
will  be  the  Association's  head-quarters. 

Electrical   Research   in  the   I  nited    States.— The 

■success  of  the  vehicle  research  work  of  the  Massachusetts  Institute 
of  Technology,  as  carried  out  during  the  past  two  years  for  the 
Edison  Electric  Illuminating  Co,,  of  Boston,  has  been  so  pronounced 
that  an  extension  is  to  be  made  of  this  department  of  the  Institute's 
activities,  it  having  been  decided  to  establish  an  electrical  research 
laboratory  and  bureau.  The  official  title  of  the  department,  for 
which  an  endowment  of  over  £22,000  has  been  obtained,  is  the 
Division  of  Electrical  Engineering  Research  ;  the  work  of  the 
Section  will  include  the  use  of  electricity  in  transportation,  the 
handling  of  goods  and  telegraphic  and  telephonic  communication. 

Time  Sifl^nals. — The  Synchronome  Co.  inform  us  that  a 
new  edition  of  "Reception  des  Signaux  Radiotelegraphiqnes 
Transmis  par  la  Tour  Eiffel  "  has  just  been  published  by  Messrs. 
Gauthier-Villars,  Paris  (price  2.75  fr.),  which  they  recommend  to 
all  who  desire  to  take  the  wireless  time  signals. 
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Late   It'ifal.— The  X.L.  Electric   Co.'s   Affairs. — 

Mr.  Justice  Biilhache,  sitting:  as  Vacation  Judsre,  had  before  him  an 
Wednesday,  September  lO^h,  a  motion  in  the  debenture-holders' 
action  of  in  re  the  XL,  Electric  Co.,  litd. — Wiener  v.  the 
Company — for  an  injunction.  Mr.  Strode,  in  support  of  the  motion, 
said  that  it  was  m&rie  on  behalf  of  the  plaintiff,  Capt.  Wiener,  and 
it  asked  for  an  injunction  to  restrain  the  company  and  certain 
of  its  directors  from  doinp  any  acts  which  would  constitute 
an  interference  with  the  Receiver,  who  had  already  been  appointed 
by  the  Court,  and,  further,  that  the  company  be  ordered  to  sigrn 
any  documents  and  do  all  acts  necessary  for  a  final  fjrant  of 
letters  patent,  application  for  which  was  before  the  Comptroller. 
The  plaintiff  regarded  this  as  a  most  important  application,  as 
it  was  for  the  completion  of  letters  patent,  under  which  the 
Receiver  had  actually  manufactured  articles.  Mr.  Justice  Astbury 
had,  said  counsel,  already  granted  a  stringent  order  against  Mr. 
Aron,  one  of  the  directors,  but  the  company  had  purported  to  hold 
a  directors"  meeting,  and  had  written  a  letter  dated  Augnst  25th  to 
the  Comptroller,  to  the  efiFect  that  the  company  intended  to 
abandon  this  final  application.  This  was  a  mortgager  company 
that  had  nothing  further  to  do  with  the  matter. 

Counsel  representing  the  company,  and  two  of  the  directors, 
asked  that  the  motion  might  stand  over  to  answer  the  plaintiff's 
evidence,  and  said  he  was  willing  to  undertake  not  to  take  any 
further  steps  in  the  meantime. 

Mr.  Strode  said  that  Capt.  Wiener  was  a  director,  holding  half  the 
shares  in  the  company  and  all  the  debentures,  and  this  application 
No.  li>,257.  of  1912.  was  one  of  the  principal  assets  of  the  company. 
Provisional  protection  had  been  granted,  bub  it  was  most  essential 
that  the  protection  should  be  completed  as  soon  as  possible.  While 
Capt.  Wiener  was  away,  a  meeting  was  held  at  which  it  was  pur- 
ported to  appoint  two  new  directors — gentlemen  who  had  no  interest 
in  the  company,  and  were  given  one  share  each — and  then  a  board 
meeting  was  held,  at  which  it  was  decided  to  abandon  this  appli- 
cation. There  was  evidence  that  Mr.  Aron  was  present,  though  he 
took  no  part  in  the  proceedings. 

Counsel  for  the  defendants  said  this  was  a  directors'  squabble. 
Mr.  Aron  had  signed  everything  he  was  required  to  sign,  but  the 
company  had  properly  passed  this  resolution  to  abandon  this  appli- 
cation for  final  protection,  as  there  was  no  profit  to  be  obtained 
from  it.  Mr.  Aron,  he  understood,  was  appearing  in  person,  but 
was  not  then  present,  and  he  pressed  for  an  adjournment. 

His  Lordship  said  that  he  would  make  the  order  as  asked,  with 
costs. 

British  Vacuum  Cleaner  Co.,  Ltd.,  r.  James  Robertshaw 
AND  Son,  Ltd. — In  this  patent  action,  in  which  an  injunction  was 
granted  by  Mr.  Justice  Sargant  restraining  an  alleged  infringe- 
ment of  the  plaintiffs'  patent,  application  was  made  to  the  Vacation 
Court  for  a  stay  of  execution  as  to  costs,  pending  an  appeal. 
Counsel  for  the  defendants  stated  that  the  real  object  of  the  appli- 
cation was  to  obtain  from  the  plaintiffs  an  undertaking  that  the 
costs  would  be  repaid  if  the  appeal  was  successful.  They  had 
applied  to  the  plaintiffs'  solicitors  for  such  an  undertaking,  but  it 
had  been  refused.  His  Lordship  asked  whether  there  was  any 
doubt  as  to  the  solvency  of  the  plaintiffs.  Counsel  said  he  had  no 
evidence  on  the  matter.  His  Lordship  :  Then  you  must  pay  the 
money. 

Educational  Notes.  —  We  have  received  from 
University  College  (University  of  London)  the  Handbook  of 
the  Faculty  of  Engineering,  and  special  programme  of  courses 
arranged  for  engineers  in  practice  for  the  forthcoming  session. 
Particulars  of  the  ordinary  and  special  courses  in  the  Faculty  of 
Engineering  &re  given  in  our  advertisement  pa^es  to-day. 

A  course  of  Postgraduate  Lectures  on  "  Conductors  for  the 
Electrical  Transmission  of  Energy "  will  be  delivered  by  Prof. 
J.  A.  Fleming,  F.R.S.,  at  University  College,  on  Wednesdays  at 
5  p.m.,  Part  I  ("  TeU graph  and  Telpphone  Conductors  ")  beginning 
on  October  29th,  1913,  and  Part  II  ("Electric  Light  and  Power 
Conductors'")  beginning  on  January  28 "^b,  1914.  Application  for 
tickets  of  admission  to  be  made  to  the  Secretary,  University  College, 
London. 

The  Municipal  School  of  Technology,  Manchester,  has  gent 
us  a  copy  of  the  Prospectus  of  Part-time  Classes  in  Mechanical  and 
Electrical  Engineering  for  the  winter  session.  Copies  can  be  had 
on  application. 

Borough  Polytechnic  Institute. — The  next  session  of  the 
Department  of  Electrotechnics  opens  on  September  22nd  ;  par- 
ticulars are  given  in  our  advertisement  pages  to-day. 

Fatalities. — Mr.  Frank  Darlin^%  an  electrician  at 
Sacriston  Colliery,  County  Durham,  was  crushed  to  death  at  that 
colliery  on  the  3rd  inst.  He  was  going  about  the  pit-heap,  when  he 
was  crushed  between  two  wagons  and  severely  injured.  Medical 
assistance  was  soon  obtained,  but  he  died  a  few  hours  afterwards. 
Mr.  Darling  was  the  son  of  a  well-known  farmer  in  the  district, 
and  was  a  popular  member  of  the  Durham  City  Cricket  Club. 

James  Myles,  employed  in  the  Post  Office  Telephone  Department, 
was  engaged  in  remedying  defects  on  the  wires  near  Thornton,  when 
his  head  came  in  contact  with  an  electric  cable  (carried  on  the 
poles),  belonging  to  the  Fife  Electric  Power  Co.,  and  he  was 
instantly  killed. 

London  Strike, —  On  Saturday  last  the  electricians 
employed  by  the  Office  of  Works,  who  had  been  on  strike,  decided 
to  return  to  work,  after  being  out  about  a  fortnight.  The  men 
returned  under  the  conditions  that  obtained  before  they  went  out. 
They  were  handicapped  in  their  dispute  by  want  of  funds,  and  only 
ft  few  of  them  received  strike  pay. 


The  Britisli  Association. — The    meeting    opened    on 

Wednesday  evening  at  Birmingham  with  the  Presidential  Address 
delivered  to  a  crowded  and  distinguished  audience  in  the  Central 
Hall.  The  building  is  large,  but  its  acoustic  properties  are  so 
good,  and  the  President's  voice  is  so  clear,  that  he  could  be  heard 
well  by  everyone  in  the  audience.  The  ventilation  was  about  the 
standard  for  public  halls,  in  other  words,  abominable — the  heat 
being  so  great  that  one  woman  was  carried  out  in  a  dead  faint 
early  in  the  proceedings,  and  a  few  of  the  audience  left  before  the 
address  was  over. 

Lord  Rayleigh  introduced  the  President,  and  the  vote  of  thanks 
was  moved  by  the  Ijord  Mayor  of  Birmingham,  and  seconded  by 
Sir  Joseph  L  armor. 

At  the  close  of  the  meeting,  Prof.  Perry,  the  general  treasurer, 
announced  that  Sir  James  Caird,  of  Dundee,  whose  magnificent 
gift  of  £10,000  to  the  Association  last  ypar  is  still  fresh  in  the 
memory,  had  sent  a  further  sutn  of  £1,000  to  assist  the  advance- 
ment of  science.  He  also  announced  that  the  attendance  up  to  the 
end  of  the  first  day  was  2,5C(i,  which  is,  of  course,  a  long  way  above 
thi  avenge. 

Sir  Oliver  Lodge's  address  was  brilliant,  original,  and  expressed 
with  all  the  wit  and  humour  and  epij;ram  which  one  expects  from 
so  accomplished  a  speaker.  The  audience  was  held  spell-bound 
throughout.  He  referred  to  the  losses  sustained  by  the  Association 
by  the  deaths  of  Sir  Wm.  White,  who  was  to  have  been  President 
at  Birmingham,  Sir  John  Lubbock,  Sir  George  Darwin,  Prof.  John 
Milne,  and  Henri  Poincare.  Other  features  of  the  address  are 
referred  to  in  our  leading  columns. 

Forthconiina:  Exhibitions. — Sheffield  Fuel,  Light 

AND  Power  Exhiuition. — The  above  Exhibition,  which  opens  on 
October  24: th,  and  closes  on  Saturday,  November  15th,  1913, 
should  prove  of  great  interest  to  the  ShefiBeld  trades  and 
to  the  general  public.  Many  interesting  exhibits  will  be  on 
view  of  the  newest  inventions  in  gas,  electrical  and  mechanical 
appliances,  for  domestic  and  commercial  use.  Among  the  exhibitors 
are  the  following  : — Corporation  of  Sheffield,  electrical  depart- 
ment ;  T.  W.  Ward  Ltd.,  Babcock  &  Wilcox,  Ltd.,  W.  E.  Burnand 
and  Co.,  R.  H.  Hornsby  &  Sons,  Ltd.,  Heenan  &  Froude,  Ltd., 
Alex.  Wright  &  Co.,  Ltd.,  Triumph  Stoker  Co.,  Marsh  Bros.,  J.  Coates 
and  Co.,  G.  St.  .lohn  Day  (Patents),  Ltd.,  G.  A.  Steinthal  and 
Boydell,  Ltd.,  ^o.  One  of  the  objects  of  the  Exhibition  will 
be  to  show  visitors  the  latest  improvements  in  machinery  and 
appliances  for  obviating  the  smoke  nuisance,  which  is  of  supreme 
importance  in  a  great  industrial  centre  like  Sheffield.  Demon- 
strations of  cooking  by  electricity  will  be  given  daily.  The 
Exhibition  is  being  organised  under  expert  management,  and  the 
public  will  be  well  catered  for  with  regard  to  music,  as  the  famous 
bands  of  the  Royal  Marines  and  Roy»l  Scots  Greys  have  been 
engaged.  The  B.E.A.M.A.  has  granted  permission  to  its  members 
to  exhibit  on  this  occasion. 

Nottingham  Universal  Exhibition,  1914. — This  Exhibition 
will  be  open  from  May  28th  to  October  Hrd,  and  is  planned  on  a 
large  scale  ;  the  xjity  is  within  easy  range  of  a  population  of 
12  millions,  and  no  exhibition  of  the  kind  has  been  held  there  for 
many  years.  The  Palace  of  Light  will  be  devoted  entirely  to  the 
display  of  methods  of  artificial  lighting,  daylight  being  excluded, 
and  the  "  S°rvantles8  House"  will  be  a  feature  of  the  section 
allotted  to  domestic  economy  and  the  decoration  of  the  home. 
Particulars  as  to  space,  &c ,  can  be  obtained  from  the  Executive 
Commissioner,  Universal  (1914)  Exhibition,  Nottingham;  London 
offices,  6,  Lloyd's  Avenue,  B.C. 

Inquiries. — A  correspondent  asks  for  the  makers  of 
"Silesit,"  an  insulating  material.  Another  wants  data  on  the 
subject  of  telephone  cables,  and  would  be  pleased  if  any  of  our 
readers  could  enlighten  him  on  the  following: — Having  been 
giving  the  capacity,  gauge  of  wire,  and  diameter  over  single  insu- 
lated conductor,  to  find  the  diameter  over  a  given  number  of  wires 
or  pairs,  allowing  for  compression  during  stranding  operations. 

Makers  of  machines  for  grinding,  sanding,  scrubbing  and  polish- 
ing floors,  are  asked  for  ;  also  of  the  "  Nodon  '  valve  or  aluminium 
rectifier,  and  of  fancy  electric  lamps  in  imitation  of  fruit  and 
flowers. 

International    Electrotechnical   Commission. — We 

have  received  the  fourth  annual  Report  of  the  Commission,  which 
has  for  frontispiece  an  excellent  reproduction  of  the  portrait  of 
Faraday,  painted  by  Mies  Beatrice  Bright,  and  presented  to  Dr. 
Budde.  The  second  plenary  meeting  of  the  Commission  was  held 
in  Berlin  last  week,  and  the  third  will  take  place  in  San  Francisco 
in  1915.  Electrotechnical  Committees  are  now  established  in  21 
countries,  and  others  are  likely  to  be  formed  in  some  eight  others. 
The  appointment  of  Special  Committees  to  deal  with  various 
specified  subjects,  and  to  report  thereon  to  the  National  Com- 
mittees, has  proved  very  successful,  saving  much  time  and  expense  ; 
their  work  was  submitted  to  the  Commission  at  Berlin,  The 
Report  gives  particulars  of  the  progress  made  by  the  respective 
National  Committees,  which  are  now  thoroughly  well  organised 
and  are  working  on  well  defined  and  normal  lines.  A  report  of  the 
Berlin  meeting  will  appear  next  week. 

Appointments  Vacant. — Two  telegraph  inspectors  for 

the  Post  and  Telegraph  Department  of  East  Africa  Protectorate 
(£l(i0-.£200)  ;  borough  electrical  engineer  for  Whitehaven  (£250)  ; 
instructor  in  electric  wiring,  for  Huddersfield  Technical  College. 
See  our  advertisement  pages  to-day. 

Tlie  Itatti- Wallahs, — The  Committee  hi.^  arranged  to 
visit  the  Oli/m/jic  on  Saturday,  September  20th,  at  Southampton 
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OUR    PERSONAL    COLUMN. 

The  Editort  invite  electrical  engineerx,  whetfutr  connected  with  th« 
technical  or  the  commercial  itide  of  the  profemnAtn  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  t/ieir  moveviewts. 


CITY    NOTES. 


Central  Station  Officials.— The   salary  of  Mr.  W.  .1. 

CAKTEii,  the  assistant  electrical  enfrineer  to  the  Batley  Corporation, 
has  been  increasrd  to  £145  per  annum. 

Mb.  a.  Hayhikst,  switchboard  attendant  at  Dewsbnry  Corpora- 
tion electricity  works,  has  been  presented  with  a  handsome  case  of 
toilet  rffiuisites  by  the  staff  and  employe?,  upon  the  occasion  of  his 
leaving  to  take  up  the  position  of  shift  engineer  at  Stockton-on- 
Tees  elpctricity  works. 

Mb.  B.  Sax  key  has  resigned  the  post  of  borough  electrical 
engineer  to  the  Whitehaven  Corporation,  which  post  he  has  held  for 
seven  years,  upon  receiving  the  appointment  of  assistant  electrical 
engineer  to  the  municipality  of  Port  Elizabeth,  South  Africa, 
at  a  commencing  salary  of  £500  per  annum.  He  sails  from 
Southampton,  by  the  Kinfaunx  Castle,  on  October  4th  next. 

Me.  R.  J.  Da  VIES,  of  the  Aberdare  electricity  department,  has 
been  presented  with  an  oak  overmantle  by  the  staff  on  the  occasion 
of  his  marriage. 

The  West  Hartlepool  T.C.  has  increased  the  salary  of  Mb.  H.  F. 
Fbiederich.s,  borough  electrical  engineer,  by  £50  to  £4."»0  per 
annum. 

The  Leek  U.D.C.  on  September  2nd  received  with  regret  the 
resignation  of  Mu.  R.  M.  Cabb,  electrical  engineer,  who  has 
received  another  appointment.  Mr.  Carr  has  been  at  Leek  for  ten 
years.  The  Council  decided  to  appoint  a  successor  at  £225  a  year, 
rising  by  £10  per  annum  to  £275. 

Mb.  J.  A.  Smith,  engineer-in-charge  at  the  Burton-on-Trent 
Corporation  Electricity  Works,  has  resigned. 

The  Aldershot  U.D.C.  has  increased  the  salary  of  the  electrical 
Engineer,  Mb.  Gaeside,  to  a  maximum  of  £3.'>0  a  year. 

Mb.  H.  Willoughby  Lance,  late  electrical  contractor  of 
Llandudno,  and  previously  mains  engineer  of  the  Islington 
Borough  Council,  who  left  Llandudno  last  September  for  Australia, 
has  been  appointed  chief  engineer  for  the  township  of  Geraldton, 
West  Australia. 

Tramway    Officials. — Mr.     Stanley    Dudman,    late 

manager  of  the  tramways  at  Dartford  for  Messrs.  Balfour,  Beatty 
and  Co.,  Ltd.,  has  been  placed  in  charge  of  the  firm's  new  tramway 
fystem  between  Ripley  and  Nottingham.  Mr.  D.  N.  R.  Beuce, 
late  of  vStroud  (Qlos.),  has  become  manager  at  Dartford. 

The  traflBc  superintendent  of  the  Salford  Corporation  tramways 
is  to  proceed  to  New  Zealand  shortly  to  take  up  an  appointment 
there. 

The  salary  of  Mb.  H.  Pabkes,  depot  superintendent,  Burton-on- 
Trent  tramways,  is  proposed  to  be  increased  from  £140  to  £14.'i  per 
annum. 

General. — The  wedding  took  place  last  week,  at  ({oole, 
of  Miss  Harriett  Hickman  and  Mb.  Joseph  Haekop,  of  Wakefield, 
who  is  head  of  the  electrical  department  at  Wakefield  Asylum. 

Mk.  S.  Boyh,  who  for  the  past  2^  years  has  held  the  position  of 
supplies  manager  to  the  Sheffield  branch  of  Messrs.  Siemens  Bros. 
Dynamo  Work?,  Ltd.,  is  resigning  this  position  to  take  up  an 
appointment  with  the  Edison  ^:  Swan  United  Electric  Light  Co., 
Ltd.,  where  he  will  take  charge  of  their  London  business.  Mr. 
Boys  has  been  associated  with  Messrs.  Siemens  in  various  depart- 
ments for  over  1 0  years. 

Mb.  William  H.  Haigh  has  been  appointed  general  manager 
at  Johannesburg,  of  the  engineering  and  mining  supply  firm  of 
Eraser  &  Chalmers,  Ltd. 

The  marriage  took  place  on  September  4th  of  Mb.  J.  A.  R. 
Pitts,  head  of  the  order  department,  Messrs.  Crompton  &  Co., 
Chelmsford,  and  Miss  H.  M.  Boswell,  of  Ashbourne. 

On  the  4th  inst,,  at  St.  Mary's  Church,  Clitheroe,  Hujmphbey 
Fbedeeick,  eldcsi-.son  of  Humphrey  Foster,  of  West  Bromwich, 
and  director  of  Foster  Bros.,  Ltd.,  Wednesbury,  was  married  to 
Emma  Garnett,  younger  daughter  of  Alfred  Horsfall,  of  Clitheroe. 

On  September  4th  Mr.  R.  W.  Blades,  of  the  electrical 
fittings  department  of  the  British  Insulated  and  Helshy 
Cables,  Ltd.,  was  married  to  Kathleen  Irene,  only  daughter  of  3Ir. 
H.  C.  Tunmer,  of  Ipswich.  The  engineering  staff  of  the  works 
presented  Mr.  Blades  with  a  handsome  timepiece. 

Pbof.  John  Milne,  the  seismologist,  who  died  July  3l8t  last, 
left  £11,927.  Subject  to  other  bequests,  he  gave  £l,Onii  to  the 
chairman  of  the  Seismology  Committee  of  the  British  Association 
for  the  study  of  earth  physics  and  its  attendant  subjects. 

Obituary. — ]\Iu.  W.  II.  DoidLAS. — The  death  has  taken 
place  at  Etruria  House,  Pedmore,  of  Mr.  Wm.  Heniy  Douglas,  for 
many  years  a  tradesman  at  Stourbridge,  and  the  inventor  of  one 
of  the  first  meters  for  alternating  current. 

Mb.  Chaeles  Shaw,  of  Blackpool,  who  was  for  several  years 
the  cashier  to  the  Blackpool,  St.  Anne's  and  Lytham  Tramways  Co., 
died  last  week. 


Manila  Electric  Railroad  and  Lig:litin$^  Torporation. 

—The  Municipal  and  General  Securities  Co.,  Ltd.  (European  fiscal 
agents),  announce  that  a  dividend  of  l-J  per  cent.  ($1.75  per  share) 
for  the  quarter  ending  September  3uth  has  been  declared  on  the 
common  capital  stock  of  the  above  Corporation,  payable  in  New 
York  on  October  lat  to  atookholders  of  record,  September 
18th,  1913. 


Luited  Electric  Car   Co..  Ltd. 

Thk  report  of  the  directors  for  the  year  eudtng  June  30th,  to  be 
submitted  to  the  shareholders  at  Preston  on  September  17th,  8tAt«« 
that  the  works  have  been  efficiently  maintained  aa  rejfarda  build- 
ings and  machinery,  the  cost  of  which  has  been  charged  a?aiiut 
revenue.  After  paying  debenture  intereat  amounting  to  £1.78.3, 
and  charging  £5, '.(51  for  depreciation,  the  profit  for  the  year  ia 
^:10,'<09,  to  which  is  added  £1,249  brought  from  l&'i^  ytAT.  making 
a  total  of  £15,0.j8.  The  preference  dividend  for  the  eiz  months 
ending  December  31st,  1912,  absorbs  £3,000,  leaving  an  available 
balance  )f  £12,0."8.  The  directors  recommend  the  payment  of  pre- 
ference dividend,  less  income-tax,  for  the  half-year  ending  June 
.iOtb.  1913,  £:i,0nO  ;  a  dividend  of  5  per  cent.,  less  income-tax.  on 
the  ordinary  shares  for  the  year  ending  .June  30th,  191:5,  £7..5m0  ; 
and  to  carry  forward  to  next  year  £1  ."'.'8.  Two  directors,  viz..  Mr. 
Prestwich  and  Mr.  Kerr,  retire  and  offer  themselves  for  re-election. 


Dnmltarton  Burgh  and  County  Tramways  Co.,  Ltd. 

In  moving  the  adoption  of  the  annual  report.  Mk.  Geoboe 
Balfoub,  chairman  of  directors,  commented  on  the  satisfactory 
nature  of  the  year's  working.  The  total  receipts  for  the  year 
amounted  to  £22,9.")2.  being  an  increase  of  £420  in  traffic  receipt* 
and  advertising,  to  which  had  to  be  added  increased  receipts  from 
interest  on  deposits,  temporary  loans  and  transfer  fees,  making  a 
total  increase  of  £57f<,  against  which  increased  expenses  had  been 
incurred  amounting  to  £  1,015.  There  was  every  reason  to  believe, 
he  said,  that  the  current  year  would  continue  to  show  that  the 
system  was  becoming  increasingly  popular.  The  bridge  over  the 
canal  at  Dalmuir,  on  the  Glasgow  Corporation  lines,  was  now  in 
course  of  construction,  and  would  soon  be  completed,  thus  allowing 
the  Glasgow  Corporation  cars  to  connect  directly  with  the  Dum- 
barton system.  The  company's  cars  ran  .542  770  miles  during  the 
year  and  carried  3,40.5,391  passengers.  The  directors  recommended 
a  dividend  on  the  ordinary  shares,  for  the  first  time,  at  the  rate  of 
li  percent,  per  annum.  The  dividend  on  the  preference  shares 
was  at  the  rate  of  G  per  cent,  per  aunum  for  the  half-year  to 
July  31st. 

The    report    was    unanimously    approved,   and     the    dividends 
recommended  agreed  to. 


British  Electric  Transformer  Co. — The  directors  have 

declared  a  dividend  at  the  rate  of  6  per  cent,  per  annum  on  the 
ordinary  shares  for  the  past  half-year. 

Canadian  General  Electric  Co. — The  directors  have 

declared  a  (quarterly  dividend  at  the  rate  of  li  per  cent,  for  the 
three  months  to  September  30th  (at  the  rate  of  7  per  cent,  per 
annum)  on  the  common  stock. 

Direct  West  India  Cable. — The  report  of  the  directors 
states  that  the  net  result  of  the  year's  working  to  June  30th  is  an 
available  balance  of  £8,267,  as  compared  with  1 7,764  for  the 
previous  year.  The  directors  have  dealt  with  the  profits  in  the 
following  manner: — Brought  forward  frum  1911-12.  £42,20<' ;  add 
profit  for  1912-13,  £8,267,  giving  an  available  profit  of  £50.480; 
expenses  attending  repairs  ar.d  renewals  of  cable,  £6."i7  ;  interim 
dividend  at  3  per  cent.,  £900  :  proposed  final  dividend  at  3  per  cent., 
£900,  leavinerto  be  carried  forward,  £4S,ii22.  The  company's  cables 
have  worked  efficiently.  During  the  year  debentures  have  betn 
paid  off  to  the  amount  of  £7,000,  leaving  £15,0i'"  outstanding. — 
Fimincler. 

Continental. — The  report  of  the  Sociote  Continentale 
d'Applications  Electriques,  of  Basle,  for  the  last  financial  year, 
shows  a  gross  profit  of  £49,074,  as  compared  with  only  £38,049  in 
the  preceding  12  months.  The  dividend  is  being  increased  froni 
6  to  8  per  cent. 

The  Gesellschaft  fur  Elektrisehe  Kraftiibertragung  is  the  nime 
of  a  new  company  which  is  being  formed  in  St.  Petersburg,  with 
a  capital  of  4  million  roubles,  by  the  Socii'*o  AUemande  ponr 
I'Eclairage  Eleotrique  de  St.  Petersburg,  to  take  over  the  conces- 
sions and  plant  of  the  last-named  concern. 

Halitav  and  Bermudas   Cable.— The    report  tof  the 

directors  states  that  the  net  result  of  the  years  working  to 
June  30th  is  an  avai'able  balance  of  £8,8(i3,  as  compared  with 
.•C8.r)3:>  for  the  previous  year.  Tte  directors  have  dealt  with  the 
profits  in  the  following  manner  :— Brought  forward  from  1911-12 
£32,128  :  add  profi;  for  1912-13,  £8,803.  giving  .an  available  profit 
of  £40,931.  Transferred  to  renewal  and  general  reserve  fund. 
£30,000;  expenses  attending  repairs  and  renewals  of  cables. 
£3,392  :  proposed  dividend.  6  per  cent,  for  the  year.  £3,000,  leaving 
to  be  carried  forward,  £4, .539.  The  company's  cable  was  inter- 
rupted near  Bermuda  during  December  last,  and  the  necessary 
repairs  and  renewals  involved  an  outlay  of  £3,392.  The  cable  is 
now  working  efficiently. —  Financier. 

South    Metropolitan    Electric    Light   and    Power 

Co.,  Ltd.— The  debenture  stock  register  and  register  of  transfers 
will  be  closed  from  September  17th  to  3uth,  1913  (both  daya 
inclusive),  for  the  preparation  of  warrants  for  intereat  for  the 
half-year  to  October  1st,  1913. 


430 


THE    ELECTRICAL    BEVIEW.  [Voi.?;?.  No.  i.sos,  sbptembeb  12, 1913. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 
Markets  in  the  Stock  Exchangfe  have  scarcely  recovered  from 
their  summer  idleness,  althoiifrh  people  are  by  no  means  unwilling 
to  invest  money  where  they  see  what  appear  to  be  good  oppor- 
tunities. The  lowest  levels  which  prices  have  touched  of  late  are 
already  being  left  behind  in  quiet  rises  amongst  many  of  the 
industrial  departments.  It  is  noticeable  this  week  that  various 
electric  lighting  shares  show  improvements.  Business  is  almost 
confined  to  investment  :  there  is  little  speculation  going  on  in 
any  of  the  markets.  Dulness  in  Consols  is  an  unfavourable 
factor  :  it  is  ascribed  to  the  fear  of  heavy  new  issues  being  made 
in  the  near  future. 

So  far  as  Home  Rails  are  concerned,  prices  lean  to  the  lower  side. 
The  Board  of  Trade  returns  published  on  Monday  are  satisfactory, 
their  falling-off  being  easily  explained  by  reference  to  special  circum- 
stances. There  is  no  doubt,  however,  that  the  public  are  scared 
from  the  Home  Railway  market,  at  least  for  the  time  being,  by  the 
evidence  which  has  been  forthcoming  at  the  Board  of  Trade 
inquiry  into  the  accident  on  the  Midland,  with  its  lamentable  loss 
of  life.  People  are  afraid  of  the  railway  industry  for  the  time 
being  ;  and  although  canfidence  will  of  course  return,  as  it  always 
does,  prices  for  the  moment  have  given  way  in  leading  cases. 

We  may  perhaps  be  permitted  to  add  another  to  the  many 
expressions  of  regret  that  have  followed  upon  the  death  of  Mr. 
G.  M.  Lindsay,  the  Stock  Exchange  jobber,  who  died  in  the  Leeds 
Infirmary,  as  the  result  of  injuries  sustained  in  the  Midland 
collision.  For  Mr.  Lindsay  was  ever  ready  to  afford  information, 
and  to  give  the  benefit  of  his  experience  in  Home  Railway  matters, 
which  have  from  time  to  time  been  discussed  in  this  column  of 
the  Electrical  Review. 

Metropolitans  are  down  J  on  the  week,  but  Districts  show  no 
further  decline  after  their  previous  drop.  Metropolitan  3i  per 
cent.  Preference  stock  fell  2  points  to  80.  Underground  Electric 
issues  are  dull ;  the  £10  shares  shed  J  to  3|,  the  "  A  "  shares  lost 
aV,  and  the  (>  per  cent.  Income  bonds  at  91  are  a  point  lower. 
South  Metropolitan  Tramways  4  per  cent.  Debenture  stocks  holds 
its  big  rise  of  last  week,  and  so  also  does  the  4^  per  cent.  Debenture 
stock  of  the  London  and  Suburban  Company,  Great  Northern  and 
City  Preferred  have  disappeared  from  the  Stock  Exchange  Official 
List,  and,  therefore,  from  our  catalogue  of  prices.  London  United 
Tramways  Debenture  rose  1.  British  Electric  Traction  6  per 
cent.  Preferred  gained  an  equal  amount,  the  price  now  being  11 1 
middle. 

Shares  in  the  English  Supply  market  are  mostly  better,  and  are 
not  easy  to  obtain.  The  rises  include  fis.  each  in  Brompton 
Ordinary,  Metropolitans,  City  Preference,  St.  James'  Ordinary,  and 
Netting  Hill  Preference  ;  Westminsters  are  7s.  6d.  higher,  and 
several  others  are  2s.  6d.  up.  It  is  some  time  since  we  had  to  record 
improvements  of  this  kind,  and  they  are  the  more  noticeable  in 
coming  at  the  slackest  period  of  the  year.  Speculation  is  rife  as  to  the 
meaning  of  the  movement,  and  the  only  explanation  at  which  the 
financial  layman  can  arrive  is  that  the  market,  being  short  of 
shares,  is  easily  moved  by  a  comparatively  small  amount  of  demand. 
Besides  this,  there  is  the  swing  of  financial  fashion  which  brings 
illumination  shares  into  notice  regularly  every  autumn. 

In  the  Foreign  group  the  allerations  are  comparatively  slight. 
Mexican  Light  and  Power  Preference  fell  2,  reverting  to  the  same 
level  as  they  occupied  a  fortnight  ago  ;  but  the  First  Mortgage 
bonds  are  i  higher,  while  the  Seconds  have  fallen  1  to  79.  Toronto 
Power  Debenture,  which  was  in  request  a  few  days  ago,  came  to 
market  on  the  price  being  put  up,  and  the  improvement  has  been 
lost,  the  quotation  easing  off  to  9!!.  Shawinigan  bonds  and  Royal 
Electric  of  Montreal  Debenture  stock  are  both  rather  higher. 
Mexico  Trams  are  steady,  and  the  company's  6  per  cent,  bonds  at 
94^  are  U  up.  Several  quotations  in  this  market  have  been 
narrowed  as  regards  the  dower  and  higher  prices,  leaving  the 
middle  prices  unchanged. 

The  Latin-Canadian  group  as  a  whole  is  suffering  from  the 
scandal  that  has  arisen  in  connection  with  the  Cuban  Ports  Com- 
pany. Although  this  has  nothing  to  do  with  electric  light  or 
power,  its  shares  and  bonds  are  dealt  in  in  the  same  market  as 
those  of  many  of  the  Canadian  and  American  utility  undertakings. 
There  is  no  connection  between  the  Cuban  Ports  and  these  utility 
concerns  except  the  merely  sentimental,  but  this  latter  is  a  con- 
sideration which  cannot  be  ignored  in  Stock  Exchange  matters, 
and  the  incident  has  created  an  uneasy  impression,  for  which 
really  there  is  no  justification,  Cuba  Telegraph  shares,  after  their 
fall  of  IDs.  last  week,  are  another  15s.  down,  although  the  Ordinary 
remain  steady  at  8|. 

Telegraph  issues  as  a  whole  are  firm,  and  except  for  a  decline  of 
k  in  Anglo-American  Telegraph  S  per  cent.  Preferred  stock  there 
are  no  quotable  changes.  Marconis  continue  to  cling  closely  to  the 
neighbourhood  of  £4,  speculation  in  them  ebbing  away  as  it  was 
expected  to  do  after  the  declaration  of  the  dividend,  the  issue  of 
the  report  and  the  holding  of  the  meeting.  The  market  looks  dull 
for  the  time  being.  Of  the  subsidiaries,  American  Marconis  remain 
about  22s.  tjd.,  and  Canadians  at  12s. 

The  Manufacturing  group  retains  most  of  the  rises  which  it 
secured  a  week  ago,  but  British  Westinghouso  Preference,  after 
their  sudden  jump,  reacted  to  the  extent  of  ^\,  shares  being  on 
offer  now  at  1.  British  Insulateds  are  stronger.  Henley's  De- 
benture stock  hardened  to  102.  Rubber  shares  are  fairly  steady, 
business  in  them  falling  away  to  retail  proportions.  The  feature 
in  the  Stock  Exchange  during  the  past  few  days  has  been  further 
riees  in  the  prices  of  the  leading  copper  shares  upon  the  fresh 


advance  in  the  metal  itself,  which  seems  to  have  a  capacity  for 
soaring  far  from  appropriate  to  the  quality  of  the  article  itself.  On 
Tuesday  afternoon  there  occurred  a  slight  reaction,  refiected  at  once 
in  the  prices  of  the  principal  copper  shares. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  September  loth. 


CHEMICALS,  dbc. 


m  Add,  Hydroohlorlo  . .        . .  per  owt, 

a     „     Nitric 

M     I,     Oxalio  per  lb. 

a     „     Sulphuric per  cwt. 

M  Ammoniac  Sal        „ 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

a  Bleaching  powder „ 

a  Bisulphide  of  Carbon      . .        . .         „ 

a  Borax „ 

a  Copper  Sulphate ,i 

a  Lead,  Nitrate „ 

a      „     White  Sugar         . .       . .         „ 

a      „      Peroxide „ 

e  Methylated  Spirit  . .        ..        ..  per  gal. 

a  Potassium,  Bichromate,  in  oaaks  per  lb, 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a        „       Chlorate per  lb. 

a        „       Percblorate        . .        , .         „ 
a  Potassium,  Cyanide  (98/100  %) . .         „ 
(for  mining  purposes  only) 

a  Shellac         per  owt. 

a  Sulphate  of  Magnesia     . .        . ,  per  ton 
a  Sulphur,  Subhmed  Flowers      . .         „ 
B        II        BecoTered         . .        . ,         „ 
a        II        Lump      . .        . .        . .         „ 

a  Soda,  Caustic  (white  70/72  %)   . .         „ 

a      I,     Chlorate        per  lb, 

a     ,1     Crystals        per  ton 

a  Sodium  Bichromate,  casks       . .  per  lb. 


METALS,  &c, 

b  Aluminium  Ingots,  in  ton  lots  . .  per  ton 
b          „          Wire,  in  ton  lots ) 

(1  to  14  S.W.G.)  J  " 

b  ,,  Sheet,  in  ton  lots   . .         „ 

p  Babbitt's  metal  ingots     . .        . .         „ 

c  Brass  (rolled  metal  2"  to  12'  basis)  per  lb, 
c      „     Tube  (brazed)         . .        . .         „ 
c     „         II     (solid  drawn)          . .         „ 

c      I,     Wirei  basis „ 

c  Copper  Tubes  (brazed)     . .        . .         „ 
c       t,  II      (solid  drawn)      . .         „ 

g       „      Bars  (best  selected)      . .  per  ton 

g       „      Sheet  

K       II      Rod , 

d       II      (Electrolytic)  Bars        . .         „ 
d       „  „  Sheets     . .         „ 

d       n  n  Rods       ..         „ 

d      ,1  I,  H.C.  Wire  per  lb, 

/Ebonite  Rod  

/       I,        Sheet         

a  German  Silver  Wire        . .        . .         „ 

b  Gntta-percha,  fine „ 

b  India-rubber,  Para  fine  . .        . .         „ 

y  Iron  Pig  (Cleveland  warrants)  . .  per  ton 
/     „    Wire,  galv.  No.  8,  P.O,  qual.         „ 

g  Lead  I  English  Pig „ 

m  Manganin  Wire  No,  28  . .        . .  per  lb, 

g  Mercury         per  hot, 

e  Mica  (in  original  cases)  small  . .  per  Ibi 
e     n               „           II      medium         „ 
c     I,                II            II      large   . .         „ 

o  Nickel,  sheet,  wire,  &c „ 

p  Phosphor  Bronze,  plain  castings         „ 
p        „  „    rolled  bars  &  rods         „ 

p        ,1  „  rolled  strip  &  sheet         „ 

o  Platinum      per  oz, 

d  Silioium  Bronze  Wire      ..        ..  per  lb. 

r  Steel,  Magnet,  in  bars     . .        . .  per  ton 

g  Tin,  Block  (English)        

a    ,1     Wire,  Nos.  1  to  16    . .        . .  per  lb. 

p  White  Anti-friction  Metals       . .  per  ton 
iZino,Sh't(VleilleMontagnebnd,)         „ 


Latest 

Fortnight's 

Price. 

Inc.  or  Deo 

6/- 

•  • 

22/- 

, , 

3d. 

|d. inc. 

5/6 

,  ^ 

42/- 

. , 

£3310 

£lino. 

£6  6 

,  , 

£18 

,  , 

£17  10 

,  , 

£23  15 

£2  58.  inc. 

£30 

i;2  lOs.  inc. 

£26 

£32 

2/6 

•  • 

8*d. 

£22  10 

ad. 

•  • 

4  d. 

7|d. 

105/- 

5/-  inc. 

£4  10 

,^ 

£8  10 

£6  10 

£5 

£10  6 

Sid. 

•  • 

£3  6 

8d. 

•  • 

£96 

£1  inc. 

£121  6  8 

, , 

£126 

£60  to  £221 

., 

8Jd. 

id.  inc. 

lOid. 

Jd.  inc. 
Id.  inc. 

m. 

8id. 

|d.  inc. 

1/- 

Jd.  inc. 

llfd. 

id,  inc. 

£86 

£86 

£86 

£76  15 

£3  15s.  inc. 

£91  15 

£3  16s.  inc. 

£82  5 

£3  15s.  inc. 

'ii- 

id.  inc. 

4/- 

,  , 

1/10 

6/6  to  7/6 

8/e 

Id.  dec. 

54/9 

, , 

£14 

£20  17  G 

6/6 

•  • 

£7  6 

6d.  to  38. 

8/6  to  6/- 

•  • 

7/6  to  11/. 

•  • 

3/6  to  4/6  nom 

« • 

1/1  to  1/3J 

, , 

1/Oi  to  1/a, 

•  • 

im  to  i/5i 

•  • 

185/- 

•  • 

lld. 

£56 

£196  to  £198 

£1  inc. 

2/7 

•  • 

£50  to  £328 

£26  10 

£1  6s.  inc. 

a  Q.  Boor  &  Co. 

b  The  British  Alumininm  Co.,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  &  Co. 

e  F.  Wiggins  &  Sons. 

/  Indla-Bubber,  Gntta-Peroha   ana 

Telegraph  Works  Co.,  Ltd, 
g  James  &  Shakspeare, 
b  Edwud  Till  ft  Coi 


Qaotatlons  supplied  by— 

Boiling  &  Lowe, 
k  Morris  Ashby,  Ltd. 
y  Richard  Johnson  &  Nephew,  LtJ, 
m  W.  T.  QlOTer  &  Co.,  Ltd, 
a  P.  Ormiston  A  Sons 
o  Johnson,  Matthey  A  Co,,  LtA< 


r  W,  F.  Dennla  A  OOi 


Electric  Supply  Co.,  of  Victoria.^The  directors  have 

declared  a  dividend  of  6  per  cent,  on  the  preference  shares  on 
account  of  arrears,  allocating  £2,21G  for  depreciation  of  stores, 
£1,000  off  discount  and  commission  on  debenture  stock,  and  carry- 
ing £7,570  forward. — Financier. 

Hnrst,  IVelson  &  Co. — The  accounts  for  the  year  ended 

July,  1913,  will  permit  of  the  arrears  of  preference  dividend  being 
paid  up  on  November  11th,  191;?,  together  with  dividend  for  the 
half-year  ending  on  that  date, — Financial  News, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES 


ENOLISH    ELECTRICITY    SUPPLY    A5D   POWER   COMPANIES. 


NAMB. 


BoarnemoQlh  &  Poole,  Old.    .. 

Do.    «i%Prel 

Do.    Second  6  %  Pref, 

Do.    4i%  Deb.  Stock.. 
Bromplon  db  Kenelagton,  Ord... 

Do.    T%Oum.  Pref 

Oentrml  Electric  Bopply,  4  % ) 

Qnar.  Deb. ) 

Ofakring  OroBB,  West  End  &  Oity 

Do.    «%  Chun.  Pref 

Do.    •'Oity     Dndertaklng " ) 
4i  %  Onm.  Pref. ; 

Do,         Do.  4%  Deb 

CtaeUea,  Ord 

Do.    4^%  Deb 

Olty  of  London,  Ord,      .. 

Do.    6%  0am.  Pref 

Do,    6%  Deb 

Do.    44  %  Second  Deb. 
Oonnty  of  London,  Ord... 

Do.    8%  Pref 

Do,    4*%  Deb 

Do,    4}  %  Second  Deb. 
BdmtLDdBon's,  Ord,         ..        .. 

Do,    6%  Onm.  Pref 

Do.    6%  Non-Cnm.  Pref.      .. 

Do.    ii  %  FlrBt  Mort.  Deb.  .. 
Folkestone 

Do.    6  %  Onm.  Fret,   .. 

Do.    41%  FlrBt  Deb 

Hove 


Stock 

or 
Bbkre. 


* 

10 

iO 

10 

Stock 

6 

6 

100 

6 
B 


100 
6 
Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
£3 
6 
6 
100 
6 
6 
100 
6 


DWldenda 
for 


ma, 

6 
10 

t 

4 

6 

«i 
4 

4 

5 

5* 

6 
6 

? 
6 


6 

*i 
9 


191", 

r,\ 

ih 
6 

94 
7 


5t 

4 

i'h 

6^ 

6 
5 

4!r 

Hf 
6 

ih 

4A 


G 
44 


Closing 
Qnotalioni 

Kf-i.t.  9lh. 


Bi-  lOi 
BA—    Bi 

96  —  9B 

94  —  B7 
«i-   <X 

8i—     4 

90  —  92 

94—97 
14J-  1.5J 
12  —  l.'t 
114  —118 
99  —101 

a  —  m 

"S-  123 

1024  -104i 

98  —101 

<  —    A 
IS-    2 

80  —  83 
4^  6 
4i—    6 

89  —  01 
7J-    8i 


Rlie 

+  or 
Fkll 


Prearat 

Yield 

p.e. 


£  B.  d. 


NAMB. 


or 
8h*r«. 


'DMd«a«a' 
tern 


6  17     1    ^ 

..       4  14    9    J 

6  15    8 

4  11  10 

+  J 

6  11     1 

4    1    2 

4    3    6 

6    2    7 

4  17    3 

6  19    6 

4    7    0 

4  17    7 

4  19    9 

6  14    8 

+  J 

4  12    4 

4    4    9 

4    9    1 

6    4    4 

4  17    0 

4    6    2 

4    9    1 

NU 

3    8    7 

6    8    5 

6    0    0 

6    0    0 

+  1 

4  19    0 

•  • 

6    9     1 

Kenalngton  A  Kulcbiabrldge,  Ord 

Do.    4%  Deb 

Kent  Elec.  Power,  4i  %  Deb.  .. 
London  Electric,  Ord 

Do.    8%  Pref 

Do.    4  %  f^rBt  Mort.  Deb.    .. 
Metropolitan         

Do.    4i  %  Cnin.  Pref 

Do,    41  %  I  'nt  Mort.  Deb.  . . 

Do.    81%  Mori.  Dob 

North  Metropolitan  Power  Sop-  I 
ply,  6  %  Mortgagea  (Red.)  J 
Netting    Hill,    8  %  Non-Cam.  I 
Pref./ I 

Oxford  

Bt.  James'  and  Pall  Mall,  Ord.  I 

Do.    T%Pref 

Do.    84%  Deb 

Booth  London,  Ord.        ..        . 

Do.    6  %  First  Mort.  Deb.    . 
Boalb  Metropolllan,  1  %  Pref.. 

Do.    ijf  %  First  Deb.  Stock  . 
Urban,  Ord 

Do.    6%  Com.  Pref.   .. 

Do.    41  %  Firat  Mort.  Deb. . 
WealmlnBter,  Ord, 

Do.    44%Oom.  Pref, .. 


6 

Block 
Bioek 
8 
6 
Slock 
6 
6 
Block 
Block 

100 

10 

■ 
B 

6 

100 

4 

too 

1 

too 

6 

100 

6 


8     1    Ht 


4 

^ 

4 

4 


7 

10 

I 

64 

6 
I 
U 

Nil 
3 

44 

10 

4 


4 

« 
4 

4( 


u 


10' 
7 
3i 

5' 
7 


4* 


Sepcdth. 


■••  Of 


TW4 


•  • 

i 

+  ! 


J  a.  «. 

•  T      J 
4    7  U 

•  U  6 
4  1 
f  14 
«  7 
i  S 
s  • 
ilO 
«    6 


4U  0 

6  11  T 

•  U  « 
t    M  1 

•  0  0 

4  1  10 
«  lii  4 

•  1  • 

5  1  3 
410  • 


19    1 

5    9    T 
4    6    • 


COLONLiL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


A  de  aide,  6%  Pref 

Ca  oatta,  Ord 

Do.    5%  Pref 

OUgary  Power,  Ist  Mort,  Bda. 
C  inadian  Gen.  El.  Com, 

Do.    7%  Pref 

Oordoba  Lt.,  Power  andT.,  Ord. 

Do.    6%  Deb 

Bleo.  Lt.  and  P.  of  Coohabamba,  1 

8  %  Bonds  ] 

Blee,  Supply  Victoria,  6  %  Ist ) 

Mort.  Deb. ) 

Bleo.  Dot.  Ontario,  6   %   Istl 

Mort.  Bonds  / 

Ealgoorlle  Blee.  P.  and  L.,  Ord. 

Do.    6%  Pref 

KamlnlBtlqaiaPower,6%  Q.  Bb. 

Madras,  Ord.  

Melboarne,  6  %  Ist  Mort.  Deb. 
Mexican  El.  Lt.,  6  %  Ist  M,  Bds. 
Mexican  Lt.  A  Power,  Oommon 

Do.    7%  Gam.  Pref 

Do,    B  oi,  iBt  Mort.  Oold  Bds, 

Do.    5  %  2nd  Mort.  Bonds    . . 


6 

6 

6t 

6 

84 

6 

6 

5 

100 

6 

.■■) 

eioo 

1 

It 

$100 

T 

7 

1 

5 

100 

6 

b 

100 

6 

6 

100 

S 

.5 

9600 

6 

.5 

10/- 

Nil 

1 

6 

,  , 

9600 

6 

5 

6 

Nil 

100 

6 

,5 

•  • 

6 

."j 

9100 

4 

4 

9100 

7 

7 

6 

5 

100 

5 

.5 

il-    6 

7-7: 

904-  924 

113  -117 
119  —124 

P34—  954 

92  —  94 
874-  904 
8O4  -  924 
-      A 


t 


102—104''' 
IJ-    IJ 
103  —106 

78  —  82 
66  -  70 
95  -100 
904  -  92i 
78  —  fO' 


6  17    1 

6  13    4 

4  17    6 

6    8    1 

5  19    8 

6  12  11 

6    8    1 

6    4    9 

42 

6    7    8 

.. 

6  10    6 

+  4 

6    8    2 

.. 

Nil 

10  13    4 

4  16    2 
4  14    4 

6    1  U 
5  14    4 

-2 

7    0    0 

+  « 

6    8    1 

-1 

6    5    0 

Monterey  Bly.  Light  A  Power, ) 

6  %  iBt  Mort.  Deb.  J 

Montreal,  Lt.,  E.  and  Power   .. 

Northern,  Lt.,  Power  and  Ck>al,  I 

6  %  Isl  Mori.  Bonds  J 

River  Plate,  Ord 

Do.    8  %  Non-Cum.  Pref.      .. 

Do.    6  %  Deb.  Stock   . . 

Roy.  Bleo.  Co.,  Montreal,  44  %  ) 

Ist  Mort.  Deb.  J 

Shawlnigan  Water,  Capital 

Do.    6  %  Con.  lat  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cru«  Lt.,  P.  and  T.,  6  %  I 
Ist  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref.  ., 
West  Koolenay  Power  and  Lt., ) 
iBt  Mort.  6  %  Gold  ; 


100 

6 

5 

9100 

9 

W\ 

9600 

6a 

U 

Stock 

10 

1 

Do. 

6 

0 

Do. 

6 

5 

100 

4 

44 

9100 

e4 

6t 

9600 

6 

.1 

Stock 

3 

*\ 

Do. 

44 

100 

6 

6 

'      1 

('■ 

100 

6 

6 

74  -  T7 

•  • 

915  -925 

•  • 

16  —  36 

•  • 

307  -917 

•  • 

103  —107 

•  • 

974 -9»i 

•  • 

101  —103 

+1 

140  -144 

,  , 

1C54-1074 

+  4 

t«4-1094 

a. 

as  -ICO 

-i 

904-  994 

,  , 

H-   H 

•  • 

lOe  —106  xd 

•  • 

6    9  10 
4    0    0 


4    8    0 

•  9    1 

4  19    6 

475 

9  16  » 
4  U  0 
4  7  10 
4  10    0 

•  8    1 


6  14    3 


TELEGRAPH    AND   TELEPHONE   COMPANIES. 


Anaion  Telegraph         .. 

Do.    6%  Deb.  Red 

Amerloan  Telep.  A  Teleg.,  Cap. 

Do.    Oollat.  Trust 
A  iglo-American  Telegraph 

Do.    8%  Pref 

Do.    Def 

A  iglo  •  Portngnese   Tel.,  6  %1 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cnba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cam.  Pref 

Direct  Cnlted  States  Cable 
Direct  W,  India  Cable,  44  %1 
Reg.  Deb.  / 
Bastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort.  Deb 

Baatem  Extension  . . 

Do.    4%  Deb 

Bast  and  S.   Africa  Tel.  4  %  \ 

Mt.  Db.  MaarltioB  Sab.  / 

Globe  Telegraph  and  Traat      . . 

Do.    8%Prel 

Great  Northern  Telegraph 
Indo-Boropean  Telegraph 
Maokay  Companies  Oommon  . . 

Do.    4%  Com.  Pref 

Maroonl's  Wireless  Telegraph 

Do.    1  %  Cam.  Partic.  Pref. 


10 

4i 

stock 

6 

5 

9100 

8 

H 

$1000 

4 

4 

Stock 

8 

:! 

Do. 

8 

)i 

Do. 

30/- 

100 

6 

5 

6 

8 

Stock 

4 

4 

10 

6 

r.i 

10 

10 

U) 

6 

4 

6 

10 

10 

4 

41 

100 

4i 

^ 

Stock 

7 

7 

Do. 

84 

Hi 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

96 

4 

4 

10 

6 

6t 

10 

6 

6 

10 

30 

51 

36 

13 

9100 

6 

5 

9100 

4 

4 

1 

2U 

1 

17 

6i-  n 

94-96 
133  -185 

90  —  92 

62  —  65 
107  -108 

3S1—  332 

lOa  —104 

7A-  7A 
82  —  84 
8i-    9i 
144-  I64 

68-    7j 

98  —100 

127  —130 
76  -  77 
95  —  97 
124-  13 
92  —  94 

99  —101 

11  —  II 

124-  I3| 
30  —  83 
554-  674 
86  —  88 
66-70 
8S-  4 
3A-  B.'nxd 


•  • 

6    3    0 

6    2    3 

5  18    6 

4    7    0 

4  12    4     1 

-  J 

6  11     3 

6    6    4 

4  16    2 

6    6  10 

4  16    8 

6    9    9 

-  i 

6    it    0 

6    b    8 

6  18    0 

5  12    3 

4  10    0 

6    7    8 

4  10  11 

4    3    6 

6    7    8 

4    5    1 

8  19    8 

6    4    4 

4  15    1 

6  13    0 

6  13    1 

6  13    8 

5  14    4 

-  i 

5    0    0 

•  • 

4  18  11 

Monte  Video  Telephone,  Ord. .. 

Do.    6%  Pref 

New  Tork  Telep.,  4i% Gen.  Bnda. 
Oriental  Telep.  and  Elec. 

Do.    6  %  Cum.  Pref 

Do.    4%  Bed.  Deb 

Pacific  and  Earopean  Tel.,  4  %  1 
Guar.  Debs.  J 

Renter's       

Babmarine  Cables  Tmat 
Telephone  Co.  of  Egypt,  44  %  1 
Deb.  Red.  / 
Dnlled  RWer  Plate  Telephone 

Do.    f%  Cum.  Pref 

WeBt  Coast  of  America  . . 

Do.     4   %  Dehs.,  1  to     ,600) 
guar,  by  Brai.  Sab.  Tel.  | 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  Ist  Pref. 

Do.    6  %  Com.  9nd  Pref, 

Do.    6%Deb8 

Western  Telegraph,  Ltd. 

Do.    4%  Deb 

WeBtem  union  44  %  Fdg,  Bonds 


1 

8 

6 

1 

6 

5 

100 

<4 

44 

1 

10 

1 

6 

6 

Btcok 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

8 

6 

Stock 

44 

44 

6 

8 

6t 

5 

• 

6 

94 

■A 

.. 

100 

4 

4 

10 

'\ 

10 

6 

10 

8 

6 

100 

6 

5 

10 

7« 

7 

Stock 

4 

4 

91000 

44 

44 

100  -101 

'It  W' 

B6  —  8d 
96  —  98 

n-    101 
194  -127 


•    9 

9 

6  U 

3 

4    9 

1 

6    8 

8 

4  16 

0 

4  10  11 

4    1 

8 

9  17 

4  14 

4  19 

t  14 

4  11 

4    8 

4     1 

8 

4    6  11 

6  18 

6    1 

4  19 

6    S 

4    6 

4  14 

UnlesB  otherwise  stated,  all  shares  are  fully  paid. 


a  Paid  in  deferred  interest  warrant!. 


t  Interim  Diridead. 


8a.  in  Funded  Dividend  Cert*. 


Oox&^lxavaed     oa:^     a«.eaK« 
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SHARE    LIST    OF    ELECTRICAL    001dTA3XlEB.'<CorUinved.) 

ELECTRIC   BAILWAT8   ASH   TBAMWAT8.-H0ME. 


NAME. 


Bath  TnunB.  Prel,  Ord.  .. 

Do.    B%Pref 

Do.    4J%Deb 

Bril,  Bleo,  Tr»o.,  8  %  Pref. 


DOa       DOi  Deferred 

Do.       Do.  6%Cum.Pr'f 

Do.  7%Non-Cnm.  Pr'f. 

Do.  6  %  Perp.  Deb.      . . 

Do.  4^  %  and  Deb. 

Central   London  Railway,  Ord. 

Do.    Gtd.  Assented     .. 

Do.    Pref 

Do.    Gtd.  Assented     ..        .. 

Do.    Def 

Do.    Gtd.  Assented     .. 

Do.    4  %  Deb 

Oity  A  8,  Liondon,  6  %  Prel.,  1891 

Do,         Do,         1896    .. 

Do.         Do,         1901    .. 

Do.        Do.        1908    .. 

Do.    «%Deb 

Haetlngs  Trams,  6  %  Prel, 

Do.    4i  %  Deb 

I)le  of  Thanet  Trams,  6%  Pref. 

Do.    4%  Deb 

Lanoasblre  United,  6  %  Deb.  . . 
London  and  Suburban,  Ord.    . . 

Do.         Do.     5  %  Cum.  Pref. 

Do.         Do.     4J  %  Ist.  Deb. 


Btook 

DirldendB 

or 
Share. 

for 

* 

1913. 

1913. 

1 

Nil 

1 

6 

5 

100 

*i 

^ 

100 

•  • 

100 

•  • 

, . 

100 

6 

6 

100 

3 

100 

6 

6 

100 

*h 

ih 

100 

3 

a 

100 

,  , 

4 

100 

4 

4 

100 

4 

100 

a 

100 

4 

100 

4 

4 

100 

6 

6 

ino 

6 

5 

100 

6 

5 

100 

6 

6 

100 

4 

1 

6 

6+ 

100 

4i 

ih 

6 

n 

100 

4 

4 

100 

6 

6 

1 

,  ^ 

1 

5t 

100 

a 

4i 

OlOBlng 
Qaotatlong 

Sept.  Slth, 


72  —  77 
11  —  13i 

44-    6 

86  —  89 
47  —  50 
91  —  94 
75  —  78 

73  —  75 

80  —  82rtl 
77  —  79 

81  —  88  xd 

75  —  77 

79  —  81  xd 

87  —  99 
98  —100 
98  —100 
97  -  99 
97  —  99 
93  —  95 

hi-    ^ 

er-  7& 

24-    21 

73  —  78 

76  -  78 

i-    s 
A-     \h 

74  -  79 


Rise 

Presant 

+  or 

Yield 

Fall 

p.o. 

— 

£  B,  d. 

Nil 

6    3    0 

6  17    0 

+  1 

•  • 

6  14  10 

6    0    0 

6    6    5 

5  15    6 

4    0    0 

4  17    7 

6    1    3 

4  16    3 

2  12    0 

4  18    9 

4    0  10 

6    0    0 

5    0    0 

5    1    0 

6    19 

4    4    8 

7  13    7 

6    8    3 

4  15    8 

5    2    7 

6    8    2 

•  • 

•  . 

6  13  11 

NAME. 


Do, 
Do. 
Do. 
Do. 


L  }ndon  Eleo,  Rallw'ys,  4  %  Deb, 
L3ndoD  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Oonsol, . . 

Do.    Bnrplns  Landia    . . 

Do.    Bi%Deb 

Do.    a  %  Pref 

Do.    8i%Oon.  Pref 

Metropolitan  District  Ord.      . . 

Do.    6%  Deb 

4%  Deb 

4  %  Prior  Lien    . , 

44%  First  Pre! 

84%atd 

Metro.  Eleo.  Trams,  44  %  Deb. 

Do,    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Bouth  Metro.  Trams,  6  %  Prel, 

Do,    4%  Deb 

Underground     Bleo.    Railways 

Do,    "A" 

Do.    6%  First  Cam.  Ino.  Deb 

Do.    44%  Bonds 

Do,    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do,    6%  Prel.   .. 

Do.    «l%Deb 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

!/• 
100 
100 
100 
B 
6 
100 


Dividends 
lor 


1912 
4 

4 

1{ 
2' 

a 
a, 

Ni 
6 
4 
4 


44 

a 
o 

*i 

6 
4 


6 

Nil 
U 


1913. 
4 

4 
lit 

2|t 

84 
84 

6 

4 

4 

ih 

34 

ii 

6 

5 
44 

6t 
4 


6 

6 

lif 
44 


OloBlng 
Qnotationa 

Sept.  9th. 


91  —  93 
61  —  65 
47  —  474 
59  —  61 

83  —  85 
79  —  81 
77  —  7H 
844—  85 

136  -139 

92  —  94 
95  —  97 
82  —  8i 
74  —  76 

84  —  88 
90  —  93 

82  —  85 
68  —  72 


109  —111 
99  -101 
904-  914 
i-   8 

B8-  8J 
Bl  —  85 


Rise 

+  or 
Fall 


+  1 

-  i 


-i 

-A 


-1 


Piesent 

Yield 

p,o. 


*   B.  d. 


4 

6  3 
8  8 
4  10 
4  2 
4  6 
4  8 
Nil 
4  6 
4  6 
4  2 
6  7 
4  12 
6  2 
6  7 


7  6  6 
6  6  6 

8  0  0 

5  11  1 
Nil 
Nil 

6  8  1 
4  9  1 
6  11  2 

htl 

6  6  0 


ELECTBICAL   BAILWAT8   AND   TRAMWATS.-COLOinAL   AND   FOBEieN. 


Anglo-Arg,  Trams,  iBt  Prel,     .. 

Do,    and  Pre! 

Do.    4%  Deb 

Do,    44%  Deb 

Do,    6%  Deb 

Auckland  Trams,  6%  Deb. 
Bombay  Eleo.  S.  A  Trams,  Prel. 

Do,    44%  Deb 

Do.    6%  2nd  Deb, 
Brazilian  Traction  Light   and  ) 
Power  / 
B-lsbane  Trams  luTt,,  Ord, 

Do.    6%  Pref 

Do.    44%  Deb 

B,  Columbia  Eleo.  Rly.,  Del,    .. 

Do,    Pref.  Ord.  .. 

Do.    6%  Pref 

Do.    44  %  let  Mort.  Deb.      .. 

Do,    44  %  Vanoonver  Deb.    .. 

Do,    4}%  Con.  Deb 

Calcutta  Trams,  Ord. 

Do,    6%  Pref 

Do,    44%  Deb 

Oape  Electric  Trams 

Oity  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Elec.  Tr,  &  Lt.,  B  %  Deb. 
Havana  Eleo,  Rly.,  6  %  Bonds 
Ealgoorlie  Elec.  Trams  ..        .. 

Do.    5%ADeb 

Do.    6%BDeb 


B 
B 

6ft 

6: 

l\ 

100 

4 

4 

100 

44 

44 

100 

B 

5 

100 

B 

6 

10 

6 

6 

100 

44 

4A 

100 

6 

6 

$100 

6 

6+ 

B 

8 

8t 

B 

6 

5 

100 

44 

44 

100 

8 

81 

100 

6 

6 

100 

B 

5 

40 

41 

^i 

too 

49 

4i( 

100 

4| 

n 

6 

74 

6 

6 

5 

too 

44 

44 

1 

6 

6 

6t 

5 

100 

4 

4 

100 

6 

5 

•1000 

6 

5 

1 

Nil 

100 

6 

5 

100 

8 

m-  m 

«?-    4g 

V2  —  94 

96  -  £8 

f8  -100 

100  —102 

I  Of-  114 

94  —  96 
96  —  99 

954—  964 

4i-  64 
90  -1(2 
126  -J29 
102  — U.5 
1024—1054 
100  —108 
100  —102 

95  —  97 
65-    6i 

45-  e| 

96  —  99 
H-     jH 

6tS-  6/8 

92  —  97 

904-  944 

944-  984 

M~"  A 

85  —  90 
26  —  86 


•  ■ 

6  11    4 

,  , 

6  18  11 

:! 

4    6    1 

4  11  10 

•  • 

6    0    0 

, , 

4  18    0 

, , 

6    4    4 

, , 

4  18    9 

6    1     0 

6    4    4 

+  A 

6    5    0 

4    8  11 

+  1 

4    8    3 

6    4    0 

5-14 

+  4 

4  14    9 

4    7    6 

,  , 

4    8    8 

,  , 

4    7    8 

,  , 

6  12    0 

4  17    7 

,  , 

4  11    0 

,  ^ 

6    8    1 

•  • 

4    9  11 

,  , 

4    2    6 

•  • 

6    6  10 

,  , 

5    1    6 

Nil 

6  11    1 

•  • 

•  • 

La  Plata  Bleo,  TrmB,  Ord. 

Do.    Prel 

Lisbon  Elec.  Trams,  Ord.         . . 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„  Eleo.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  Ist  Deb. . . 
Manila  Eleo,  R.  and  Ltg„  Bonds 
Mexico  Trams  Com 

Do,    Gen.  Con.  6  %  Bonds    .. 

Do.    6%  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6%  Ist  Deb 

Perth  (W.A.)  Elec.  Tr,,  Ord,   .. 
Rangoon  El.  Tr.  &  Sup,,  Prel. .. 

Do,    44%  1st  Deb 

Riode  Janeiro  Trams,  Ist  Mort, ) 
6  %  Bonds  / 

Do,  6  %  Mort,  Bonds 
Sao  Paulo  Tram,  Lt,  and  P, ) 
B  %  iBt  Deb,  ; 
Singapore  Trams,  B  %  Deb,  . . 
Southern  Bl.  Tr,  B,A,,  6  %  Deb. 
Un.  Bleo,  Trams  Monte  Video  . . 

Do.    6%  Prel 

Do,    6%  Ist  Deb 

Winnipeg  Bleo.  Bly„  44  %  Dab. 


1 

1 

m. 

6 

1 

6 

6t 

1 

6 

6 

100 

6 

5 

5 

6 

6 

100 

6 

5 

100 

B 

5 

•1000 

B 

5 

•100 

It 

7 

,  , 

B 

5 

100 

6 

6 

6 

10 

101 

6 

6 

6 

100 

6 

6 

1 

54 

6 

6 

6 

100 

44 

4i 

.. 

6 

5 

100 

B 

5 

•600 

6 

5 

100 

6 

5 

100 

6 

5 

B 

7 

7 

B 

6 

6 

100 

6 

5 

100 

44 

44 

M 

ijS 

1*1 

96 

5* 

108 

89 

99 

1004 

914  xd 

+  4 

f54 

+  14 

64 

6Jxd 

1004 

H 

64 

97 

1C24 

r64 

104 

89 

95 

5 

5,^ 

100 

103 

6 
8 
0 
2 
1 
1 
4 
0 
4 
3 
5  8 
13  10 


16 

9 

16 

4 

17 

II 

12 

1 


6  19 
6  9 
6 
7 
5  17 


19 
0 
9 

12 


4  17  6 

6  8  8 

4  16  2 

6  12  4 

6  5  8 

7  0  0 
6  18  7 
6  0  0 
4  7  6 


MANUVACTUBINe  COMPANIES. 


Aron,  Ord 

Do.    6%  Prel 

Baboook  &  Wilcox  ..        .. 

Do,    Pre! 

British  Aluminicm,  Ord, 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs.  . . 

Do.    Deb.  Stk 

B.I,  ft  Eelsby  Cables      .. 

Do,    Prel 

Do,    Deb 

British  Thomson-Houston,  Deb, 
British  Westinghonse,  Pref,    .. 

Do,    Deb 

Do.    6%  Prior  Lien    .. 
Browett,  Lindley,  Ord.  .. 

Do,    Pref 

Brush,  7%  Pref 

Do,    6  %  Prior  Lien  Deb,     . . 

Do.    44%  Deb 

Do,    44  %  Second  Deb. 
Callender's  Cable 

Do,    Pref,  

Do,    Deb...        ..        ,,        .. 
Oastner-Kellnei 

Do.    Deb,..       ••       >•       •. 


1 
1 
1 
1 

1 
1 
100 
100 
6 
B 

too 

100 

8 

100 

100 

I 

I 

a 
100 
100 
100 

6 

B 

100 

I 

100 


7 

6 

16 

6 

'e 

6 

6 

10 

6 

^ 

Nil 
4 
6 


Nil 
6 


16 

6 

4i 
20 

a 


6 
6 

6 

5 
5 

6 
44 

44 

V 

6 


5 

44 

44 

6 
4§ 

44 


7    7    8 

7    2    6 

3A-     8^1, 

6    0    5 

1,'j,-     li's 

4    3    6 

|3_       is 

•  • 

6    8    0 

92  —  95 

6    6    3 

83  —  86 

6  16    8 

8-84 

+  % 

5  17    6 

5|-    6i 

4  16    0 

99  -1C2 

4    8    3 

92?  -  953 

4  14    0 

1-    'i**, 

~~15 

Nil 

66  -  6:) 

5  15  U 

101  -104 

6  15    5 

a/.  -8/. 

Nil 

4/6  -6/. 

Nil 

0-      1 

Nil 

704-  764 

6  12    5 

854  -  404  xd 

11    a    2 

28  —  27 

16  18    4 

10|—  Hi 

6  10    5 

66  —  99 

4  18    9 

4  10    6 

sa-  m 

6    4  11 

102  -105 

4    5    9 

Crompton  ft  Co.tDeb 

Dick,  Kerr 

Do.    Pre! 

Bdison  ft  Swan,  A,  &%  paid 

Do,    lullypaid 

Do.    4%  Deb 

Do,    6  %  Second  Deb.  . . 

Electric  Oonstruotion    ..        .. 

Do.    Prel 

Greenwood  ft  Batley,  Prel.      . . 

Do.    Deb 

General  Electric,  6%  Prel.     . . 

Do.    Deb 

Henley's,  Ord.       

Do.    Prel 

Do,    Djb...        ..        ..        ,. 

India-Rnbber,  O.  ft  T 

Do,    Prel 

Telegraph  Constroction.. 

Do.    Deb 

WiUans  ft  Robinson 

Do.    Prel 

Doi    Debi««       ••       ••       .. 


100 

6 

1 

Nil 

,  , 

I 

6 

6 

6 

Nil 

B 

Nil 

100 

4 

4 

100 

6 

5 

a 

6 

a 

^ 

7 

10 

1 

7 

100 

5 

10 

6 

6 

100 

4 

4 

6 

16 

lOi 

6 

100 

3 

44 
44 

10 

74 

10 

B 

6 

la 

20 

5+ 

100 

4 

4 

1 

Nil 

6 

Nil 

100 

4 

4 

li-  11 

58  —  62 

65  —  70 
1  -    li 

III  '^' 
92-94 

9|-  104 
89  —  94 
12i-  13 
4J<j-   5rV 
101—103 
12J—  13J 

91-  104 
37  —  89 
95  —  97 

66  —  67 


+  1 


8    8    0 

7  18  10 
NU 
Nil 

6  9    1 

7  2  10 

8  0  0 
6  16  9 
8  6  8 
6  4a 
6  14  8 
4  S  1 
6  16  5 
4  8  11 
4  7  5 
6  9  1 
4  18    9 

6  3  1 
4    2    6 

Nil 
Nil 

7  0    4 


*  Unless  otherwise  stated  all  shares  are  fully  paid. 


■f  Interim  dividend. 


Bank  rate  of  Discount  44  per  cent.,  April  17th,  I9t3. 
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TRADE    STATISTICS    OF    MEXICO. 


The  following  fitfures,  flhowiiifir  the  imports  of  electrical  and  similar 
materials  into  Mexico  during  the  year  ended  .lune  .SOth,  1912,  are 
taken  from  the  recently  ifisued  official  trade  statistica  ;  the  figures 
for  the  previous  year  are  (?iven  for  pnrpos^K  of  comparison,  with 
notes  of  increases  or  decreases  : — 


PeBO  =  28.  OJd. 

1910-11. 

Pesos. 

Copper,  hrnxx  or  hronzr  wire,  corercd 
irith  ofhPT  materials. — 

From  Germany    83,000 

,,      Austria       2,000 

United  States        ...  461,000 

France        1,000 

Great  Britain        ...  4,000 

Other  countries    ...  9,000 


1911-12. 

Pesos. 


Inc.  or  dec, 
PesoB. 


1) 
II 
II 


fi4,000  — 

458,000  — 
1,000 

1,000  — 

1,000  — 


Total 


560,000         525,000 


19,000 
2,000 
:<,000 

3,000 
8,000 

35,000 


Copper,  brasx  or  bronze  wire,  bare.- 


ron 

1  Germany 

40,000 

38,000 

—        2,000 

II 

United  States 

364,000 

180,000 

—    184,000 

II 

Great  Britain 

9,000 

8,000 

—        1,000 

11 

Other  countries    ... 

7,000 

17,000 

+      10,000 

Total 

Cables  of  copper,  brass,  Jf'c,  not 
armoured. — 

From  Germany 

„      Austria       

„  United  States 
,,  Great  Britain 
„      Other  countries     ... 

Total 

Cables  of  copper,  o^'c.,  armoured. - 

From  Germany    

,,  United  States 
,,  Great  Britain 
„      Other  countries    ... 

Total 

Insulators  of  glass  or  porcelain,- 

From  Germany 

„      Austria      

„      United  States 

,,      Other  countries    ... 

Total 


420,000         243,000 


177,000 


23,000 

47,000 

+ 

24,000 

8,000 

1,000 

— 

7,000 

231,000 

500,000 

+ 

269,000 

20,000 

3,000 

— 

17,000 

30,000 

6,000 
557,000 

+ 

24,000 

312,000 

245,000 

50,000 

162,000 

+ 

112,000 

129.000 

121,000 

— 

8,000 

121,000 

71,000 

— 

50,000 

2,000 

12,000 

+ 

10,000 

302,000         366,000  +       64,000 


17,000 
3,000 

84,000 
1,000 


39,000 
5,000 

99,000 
2,000 


+  22,000 

+  2,000 

+  15,000 

+  1,000 


105,000         145,000         +      40,000 


Commutators,  interrupters,  contacts, 
safety  cut-outs,  <^'c. — 

From  Germany 

„      Austria 

,,      United  States 

„      France        

.,      Great  Britain 

,,      Other  countries     ... 


92,000 

307,000 

+ 

215,000 

1,000 

3,000 

4- 

2,000 

277,000 

362,000 

+ 

85,000 

11,000 

1,000 

— . 

10,000 

4,000 

6,000 

+ 

2,000 

5,000 

2,000 

— 

3,000 

Total 


Invandescnit  electric  lamps. — 


390,000        681,000         +    291,000 


From  Germany    ... 

233,000 

183,000 

— 

50,000 

,,      Austria 

26,000 

11,000 

— 

15,000 

„      United  States 

398,000 

442,000 

+ 

44,000 

„      France 

11,000 

7,000 

— 

4,000 

„      Great  Britain 

2,000 

1,000 

— 

1,000 

„      Switzerland 

1,000 

— 

— 

1,000 

,,      Other  countries 

11,000 

3,000 

— 

8,000 

Total 

682,000 

647,000 

— 

35,000 

achines  for  industries, 

mining,  S'c. — 

From  Germany     ... 

...      2,955,000 

2,526,000 

— 

429,000 

,,      Austria 

6,000 

3,000 

— 

3,000 

,,      Belgium     ... 

139,000 

146,000 

+ 

7,000 

„      Canada 

5,000 

— 

— 

5,000 

„      Spain 

43,000 

21,000 

— 

22,000 

,,      United  States 

...    16,661,000 

15,001,000 

- 1,660,000 

,,      France 

394,000 

354,000 

— 

40.000 

„      Great  Britain 

...      3,158.000 

2,725.000 

— 

433.000 

„      Italy 

46.000 

107.000 

+ 

61,000 

„      Sweden 

219,000 

109,000 

— 

110,000 

,,      Switzerland 

126,000 

242,000 

+ 

117.000 

„      Other  countries 

18,000 

15,000 

—2 

3,000 

Total 

...    23,769,000 

21,249,000 

,520,000 

Arc  lamps. — 

From  Germany  ... 
„  United  States 
„      Other  countricfi     . 

Total 

Sricnlifc  innt.rnmerttH  and  apparatuji. — 

From  Germany    

„      United  States 

„      France 

„      Great  Britain 

II     Italy         

,,      Other  countries    ... 


1910-11. 

1911-12, 

Inc.  or  dec. 

Penoe. 

Peww. 

Peaox. 

16,000 

!    /OO 

52,0fH . 

■.<,\. (><!*) 

\.(jOf) 

36.000 
1,00" 

52,000 

B7  ftfii. 

35,000 

/«*.— 

114,000 

218.000 

74.0fX) 

13,000 

29.000 

8,f>00 

94,000 
151.000 
lfiOO'"»0 

11. ■•■■<> 

+ 

20,000 
67,000 
26.000 

2,000 
22.000 

1,000 

Total 


4.'56.000         370,000         —      ''e.OOO 


HIGH-FREQUENCY    ALTERNATORS 

AND    THEIR    USE    IN    RADIO-TELEGRAPHY 

AND    TELEPHONY. 


Use  of  Sustained  Oscillntions  in  WirelcuM  Telegraphy. — Hitherto  the 
oscillations  employed  in  wireless  telegraphy  have  generally  been 
obtained  by  the  sudden  discharge,  by  means  of  a  spark,  of  an 
oscillating  system  comprising  a  condenser  and  self-induction.  The 
discharge  current  then  flowing  is  heavily  damped,  and.aa  a  function 

of  time,  is  repreeented  by  an  equation  of  the  form  i  =  a  *»"  ' 
sin  w  t.  By  induction,  the  generating  system  will  give  riie  to 
oscillating  currents  in  a  second  oscillating  system  even  if  the 
period  (2  tt  v/j7c)of  the  latter  is  not  identical  with  that  of  the 
former.  By  analogy  with  the  phenomena  cf  Mund.  one  would 
expect  the  '  resonator "'  only  to  respond  to  stimuli  possessing  its 
own  natural  frequency.  That  this  is  not  the  case  is  due  to  the 
fact  that  heavily  damped  oscillations  produce,  in  a  circuit  having 
a  smaller  coefficient  of  damping,  the  same  effect  as  a  blow  on  a 
pendulum  ;  the  eiiuilibrium  of  the  resonator  is  disturbed, 
and  oscillations  then  follow  with  the  natural  frequency 
of  the  circuit  concerned.  Bjerknes'  claeeical  formula, 
expressing  the  behaviour  of  various  resonators  under  the 
influence  of  a  given  exciter,  show  that  under  the  ordinary 
conditions  of  practice,  the  energy  received  is  greater  the  more 
nearly  the  natural  frequency  of  the  receiving  circuit  coincides  with 
that  of  the  exciter  and  the  smaller  the  damping  in  the  latter.  On 
the  other  hand,  for  a  given  difference  between  the  natural 
frequencies  of  the  two  circuits,  the  energy  received  is  less  the  lets 
the  damping  in  the  exciting  circuit.  It  is,  therefore,  doubly  desir- 
able to  reduce  the  damping  of  the  exciting  system,  since  the 
efficiency  of  excitation  of  the  transmitting  aerial  is  thereby  in- 
creased and  syntony  is  improved — i.e.,  the  receiving  system  becomes 
less  affected  by  stimuli  of  frequency  other  than  its  natural 
frequency.  The  advantages  of  syntonic  working  are  too  well 
known  to  need  recapitulation. 

It  is  rather  fortunate  that  very  lightly  damped  waves  could  not 
be  generated  in  the  early  days  of  wireless  telegraphy,  for,  using 
them,  the  crude  regulating  devices  then  employed  would  have  given 
poor  results.  Moreover,  the  first  used  detector,  the  coherer,  depended 
for  its  action  not  on  the  total  energy  received  but  on  the  amplitude 
of  the  first  oscillation  in  each  train,  hence  the  degree  of  damping 
was  of  little  importance.  Improvements  in  receiving  apparatus 
and  the  substitution  for  coherers  of  electrolytic,  and  particularly 
of  crystal  detectors,  depending  for  their  action  ujion  the  total 
energy  received,  have,  however,  rendered  more  and  more  necessary 
the  generation  of  lightly  damped  and  even  sustained  oscillations, 
such  as  are  provided  by  alternators  ;  sustained  oscillations  are 
especially  desirable  in  radio-telephony. 

The  telephone  almost  exclusively  is  used  at  the  present  day  for 
the  reception  of  wireless  signals.  The  electrical  oscillations  set  the 
receiver  membrane  in  oscillation,  but  with  a  frequency  far  above 
the  I'mit  of  audibility.  Where  damjied  waves  are  used,  subsidiary 
membrane  vibrations  are  set  up  corresponding  to  the  discontinuity 
of  the  numerous  trains  of  waves  which  go  to  make  up  each  signal, 
but  sustained  radiations  of  constant  amplitude  produce  no  eflfect  in 
the  telephone  audible  to  the  ear.  If,  however,  the  amplitude  of  the 
oscillations  be  varied  periodically  with  suitable  frequency,  a  note  of 
correspondi'ig  frequency  is  heard  in  the  telephone,  and  if,  in  the 
transmitting  circuit,  the  amplitude  of  the  sustained  high-frequency 
oscillations  be  aried  by  aid  of  a  microphone,  corresponding  tounds 
are  reproduced  in  the  receiving  telephone,  i C,  wireless  telephony  is 
achieved. 

The  necessary  high-fre<quency  fundamental  oscillations  were 
obtained  during  the  first  wireUss  telephony  experiments  by  the 
well-known  arc  system,  but  this  apparatus  operates  with  some 
irregularity,  which  can  be  overcome  by  the  use  of  high-frequency 
alternators. 

High- Frequency  Alternators.— The  first  endeavours  to  realise 
alternators  providing  current  of  suitable  frequency  were  directed 
towards  a  sufficient  increase  in  the  number  of  poles  and  kp.m.  of 
generators  of  the  same  type  as  had  hitherto  been  employed  to 
Bupply  50  or  100  cycles  per  second  in  central- station  networks.  It 
is  easy  to  show  that  even  when  driving  the  rotor  at  the  absolute 
maximum  peripheral  speed  permitted  by  the  centrifugal  streeees 
thereby  Bet   up,   the  pole  pitch  required  for  the  generation  of 
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frequencies  of  the  order  desired  becomes  impracticably  small,  at 
least  so  far  as  concerns  the  generation  of  any  considerable  power. 
The  pole  thickness  can  hardly  be  reduced  below  2  or  3  mm.,  and 
before  this  limit  is  reached,  inefficiency  is  incurred  by  the  serious 
magnetic  leaksfje  between  poles,  by  heatingf  and  windage  losses  and 
hysteresis  and  by  eddy  iron  losses  (increasing  respectively  with  the 
frequency  and  the  square  of  the  frequency).  Abnormal  rotor 
speeds  necessarily  involve  high  windage  losses,  and  the  use  of  iron 
in  a  high-frequency  alternator  inevitably  involves  heavy  hysteresis 
and  eddy-current  losses.  For  instance,  to  an  alternating  field  of 
loO  key.,  steel  plates,  0  05  cm.  thick,  offer  an  apparent  permeability 
of  \v>  and,  in  a  field  of  '2'2  gauss,  the  losses  are  30  watts  per  kg. 
Silicon-steel  plates,  0'022  cm.  thick,  ofifer  an  apparent  permeability 
of  r>3  and  the  losses  rise  to  150  watts  per  kg.  These  results  corres- 
pond to  a  true  permeability  between  150  and  200.  indicating  (says 
R.  Jouast  in  a  recent  article  from  which  these  notes  are  abstracted), 
a  change  in  the  magnetic  properties  of  iron  at  high  frequency. 
These  losses  may  be  diminished  considerably  by  subdividing  the 
iron,  but  a  limit  is  soon  reached  in  this  direction.  It  is  very  difficult 
to  utilise  satisfactorily  iron  wire  ;  manufacture  becomes  a  delicate 
matter  and  the  cost  of  the  machines  high.  On  the  other  hand, 
it  is  difficult  to  obtain  high  output  from  ironless  alternators. 
Finally,  the  small  space  available  for  the  windings  compels  the  use 
of  fine  wire,  and  hence  involves  high  copper  losses  in  the 
machine. 

Up  to  1901,  16  types  of  high-frequency  alternator  had  been 
built  (see  also  Fleming,  "  Principles  of  Electric  Wave  Telegraphy 
and  Telephony,"  pages  5-13),  but  none  had  proved  capable  of 
supplying  sufficient  power  at  sufficiently  high  frequency.  Tesla 
built  two  machines  in  1889  and  1891,  but  no  particulars  of  their 
performance  appear  to  have  beea  published.  Pyke  and  Harris 
built  a  200-watt,  87-kcy.  machine  for  Sir  David  Salomons,  and 
Parsons  built  a  400-watt,  14-kcy.  alternator  for  Ewing,  but  these 
machines  were  of  too  small  capacity  and  far  too  low  frequency  to 
be  of  any  use  for  wireless  work.  Duddell  obtained  a  suitable 
frequency  (100  key.)  in  his  alternator,  built  on  the  principle  of 
Wien's  siren,  but,  though  needing  a  powerful  motor  to  drive  it,  the 
Output  of  this  alternator  was  only  0'2  watt.  In  1904,  Lamme 
(Westinghouse,  Pittsburg)  built  a  rotating-iron  alternator  yielding 
2  KVA.  (150  volts,  13  3  amperes),  at  10  key.,  but  in  this  machine 
(which  was  designed  for  Leblanc's  multiple  telephony  experiments) 
the  air  losses  amounted  to  3"3  kw.,  and  the  peripheral  speed  of  the 
rotor  when  running  at  3.000  R.P.M.  was  1,075  ft.  per  second. 

Between  1905  and  1907,  Fessenden  constructed  and  used  two 
alternators  of  the  Ferranti  type,  in  which  the  use  of  iron  was 
avoided  in  all  parts  where  the  flux  was  variable.  The  output  of 
these  machines  was  1  kw.  at  817  key.,  and  2 "5  KW.  at  75  key. 
It  does  not  seem,  however,  that  these  machines  achieved  all  that 
had  been  expected  from  them,  for  Fessenden  continued  his  researches 
in  collaboration  with  Alexanderson,  whose  1910  alternator  was  the 
first  industrially  successful  machine  to  yield  100  key.  supply. 

Referring  to  fig.  1,  which  shows  the  essential  features  of  this 
machine,  the  rotor  is  of  nickel  chrome  steel  shaped  approximately 
to  the  form  of  a  solid  of  uniform  resistance  ;  its  diameter  being 
oa.  12  in.,  the  peripheral  speed  at  20,000  E.r.M.  approaches  1,000  ft. 
per  second.  The  rotor  disk  has  closed  slots  in  its  periphery  and 
runs  in  the  air  gap  of  an  electro-magnet  formed  by  the  yoke  B  d  E 
and  the  field  windings  A.  The  passage  of  the  rotor  slots  provokes 
flux  variations  in  the  portion  E  of  the  yoke  and  this  part — the 
only  one  in  which  the  flux  is  variable — is  laminated  (0  1  mm.  plates) 
and  pierced  by  holes,  from  each  of  which  to  the  next  the  winding 
is  wound  in  the  form  of  a  zig-zag.  The  rotor  has  300  slots  and  the 
stator  GOO  tunnels.  To  reduce  windage  losses,  the  rotor  slots  are 
filled  with  non-magnetic  material — soldered  and  mechanically  locked 
in  place.  The  portions  b  of  the  yoke  being  screwed  in  d,  the  air 
gap  length  can  be  adjusted.  Its  normal  length  is  about  0'4  mm. 
As  in  the  Laval  turbine,  a  certain  degree  of  flexibility  is  provided  in 
the  shaft  in  order  that  slight  errors  in  balancing  may  be  self- 
compensating  ;  the  shaft  diameter  at  the  extremity  is  0'6  in.  and 
the  distance  between  bearings  28  in. 

Two  critical  speeds  are  passed  when  starting  up  :  at  1.700  e.p.m., 
the  shaft  vibrates  between  its  bearings  ;  and  at  9,000  rpm.,  the 
rotor  oscillates  from  side  to  s'de  of  its  plane  of  symmetry,  the  shaft 
inflecting  in  S  form.  Auxiliary  bearings  near  the  rotor  (which  are 
idle  when  the  latter  runs  steadily  at  full  speed)  limit  the  ampli- 
tude of  these  vibrations.  Any  magnetic  irregularity  tending  to 
produce  lateral  displacement  of  the  rotor  results  in  heating  of  one 
auxiliary  bearing,  and  the  resulting  thermal  expansion  of  the  shaft 
in  the  neighbourhood  corrects  the  rotor  position  automatically. 

The  short-circuit  current  of  the  machine  is  20  amperes,  and  the 
open-circuit  pressure  100  volts.  A  current  of  30  amperes  produces 
45°  temperature  rise.  When  excited  so  as  to  produce  110  volts  on 
open  circuit,  the  terminal  pressure  falls  to  C>0  volts  when  the  out- 
put is  15  amperes.  Operation  is  improved  when  a  condenser  is 
connected  across  the  terminals,  as  is  the  case  when  the  machine 
is  used  for  wireless  purposes.  Although  the  copper  is  only  041  mm. 
in  diameter,  its  temperature  rise  is  only  26°  C.  when  traversed  by 
15  amperes,  owing  to  the  intimate  thermal  contact  with  the  sur- 
rounding iron.  The  windage  losses  amount  to  5  kw.  and  increase 
as  the  2  7th  power  of  the  speed.  The  iron  losses  are  from  500 
to  000  watts,  and  the  overall  efficiency  is  obviously  very  low. 

Subsequently,  Alexanderson  built  a  200-kcy.  machine,  in  the  con- 
struction of  which  fresh  difficulties  were  encountered.  It  was 
impossible  to  double  the  speed  of  a  machine  of  the  above  type 
(owing  to  mechanical  considerations  and  the  excessive  windage 
losses  incurred),  and  the  dimensions  of  the  machine  would  not 
permit  the  number  of  teeth  to  be  doubled.  In  the  new  machine 
800  armature  tunnels  were  provided,  and  the  winding  was  bo 
modified  that  at  the  same  rotor  speed  as  before,  the  frequency  was 
doubled 


The  enormous  speed  at  which  the  rotor  has  to  be  driven  in  all 
the  types  of  alternators  so  far  considered  inevitably  introduces 
mechanical  complications  and  excessive  windage  losses,  hence 
various  attempts  have  been  made  to  obtain  the  desired  results  by 
combining  mechanical  rotation  with  the  properties  of  rotating 
fields. 

The  principle  of  such  machines  was  indicated  in  1894  by  Jarvis- 
Patten  and  Arnold.  Suppose  two  two-phase  induction-type  alter- 
nators to  be  mounted  on  the  same  shaft,  the  first  to  be  excited  by 
D.C.,  and  the  sections  of  its  rotor  to  be  connected  in  series  with 
those  of  the  second  alternator.  The  f  frequency  current  generated 
by  the  first  alternator  produces  in  the  rotor  of  the  second  machine 
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a  field  rotating  at  the  speed  corresponding  to  F  with  regard  to  this 
rotor  (owing  to  the  crossing  of  the  intermediate  connections). 
This  field  clearly  induces  currents  of  frequency  2  F  in  the  stator  of 
the  second  alternator,  and,  by  placing  n  alternators  on  the  same 
shaft  and  adopting  the  above  system  of  connection  throughout, 
current  of  («  f)  frequency  is  ultimately  obtained  ;  but  the  efficiency 
of  each  alternator  affects  the  resultant  overall  efficiency,  and  in 
order  that  the  latter  may  be  high,  the  number  of  machines  must 
be  few,  and  hence  the  frequency  of  the  first  high.  Under  these 
circumstances  the  two-phase  winding  (two  slots  per  pole)  stands  at 
a  disadvantage  as  compared  with  a  one-phase  winding,  and  single- 
phase  alternators  can  be  used  quite  as  well  in  the  above  system. 

The  alternating  field  produced  by  an  A.c.  system  traversing  the 
winding  of  a  one-phase  machine  can  be  resolved  into  two  fields 
rotating  in  opposite  directions  with  regard  to  the  winding  con- 
cerned (Leblanc's  theory),  hence,  in  any  one  of  a  number  of  one- 
phase  alternators  connected  as  above,  a  current  of  (m  f)  frequency 
produces  two  hypothetical  rotating  fields — the  one  useful,  and  of 
(w  +  1)  F,  the  other  idle,  and  of  (?i  —  1)  f  frequency.  By  aid  of 
condensers,  the  latter  component  can  be  suppressed  so  far  as 
concerns  its  action  on  the  windings,  but  it  inevitably  sets  up 
supplementary  losses  in  the  iron.  In  Goldschmidt's  alternator, 
this  difficulty  is  overcome  by  using  only  a  single  alternator, 
between  the  stator  and  rotor  windings  of  which  energy  is 
'■  reflected "  to  and  fro  with  continuous  increase  in  frequency. 
Combinations  of  condensers  and  inductances  permit  the  selection  of 
the  desired  high  frequency,  and  all  components  of  lower  frequency 
neutralise  each  other,  thus  securing  comparatively  high  overall 
efficiency,  and  comparatively  large  output  at  the  desired  frequency. 

Referring  to  fig.  2,  the  alternator  is  excited  by  DC.  which 
circulates  in  the  circuit  B  D  s  of  the  stator,  and  generates  a  current 
of  frequency  F  in  the  rotor  circuit  ECg,  C4,  Dj  ;  the  condenser  c,.?  is 
designed  to  annul  the  inductance  of  the  rotor,  and  D2  and  C4  are 
tuned  to  the  frequency  f,  and  thus  constitute  a  short-circuit  path 
for  currents  of  this  frequency.  The  heavy  current  of  F  frequency 
thus  obtained  produces  a  field  of  frequency  2  f,  and  induces  a 
current  of  corresponding  frequency  in  the  stator  circuit  s  Ci  Di  C2, 
where  Ci  annuls  the  stator  inductance,  and  Dj  Cn  are  in  resonance 
at  2  F  cycles.  Thence  is  produced  a  current  of  frequency  3  f  in  the 
winding  R  Cs  Cs,  which  is  designed  to  offer  negligible  impedance  to 
currents  of  this  frequency.  By  yet  another  reaction  between  the 
rotor  and  stator,  current  of  4  f  is  generated  in  the  latter,  and  circu- 
lates in  ithe  circuit  formed  by  s,  the  antenna  and  earth,  which 
circuit  is  tuned  to  the  frequercy  4  f.  The  circuit  Di  Cj,  which  acts 
as  a  short-circuit  to  currents  of  frequency  2  f,  presents  high 
impedance  to  currents  of  frequency  4  r. 

Although  the  Goldschmidt  alternator  contains  only  single-phase 
windings,  it  behaves  like  a  series  of  alternators  in  cascade,  all  being 
polyphase  except  the  last  one.  Thus  the  single-phase  current  of 
frequency  (n  f)  produces  component  fields  of  frequency  (n  —  1)  p. 
and  (ra  ■+  1)  F,  which  may  be  considered  as  belonging  respectively 
to  polyphase  alternators  of  lower  and  higher  frequency.  Since  the 
efficiency  decreases  with  increase  in  the  number  of  "  filter " 
circuits,  only  four  of  the  latter  are  actually  used,  hence  the  initial 
frequency  f  must  be  high. 

Several  alternators  of  this  type  have  been  built  by  Lorenz,  and 
one  was  shown  at  the  Radio-Conference  in  London  (June,  1912). 
This  machine,  which  furnished  current  at  60  key.  (corresponding 
to  a  5,000-m.  wave),  employed  an  initial  frequency  of  15  key.,  and 
ran  at  a  peripheral  velocity  of  nearly  500  ft.  per  sec.  At  first  ball 
bearings  were  used,  but  subsequently  ordinary  bearings  with  ring 
lubrication  were  employed.  The  condensers  were  of  mica,  and  the 
inductances  were  of  stranded  insulated  wire  wound  as  flat  spirals, 
and  oil-immersed.  The  output  claimed  was  9  kw.  at  (iO  key.,  and 
12  KW.  at  30  key. ;  the  efficiency  80  per  cent.  As  to  the  accuracy 
of  the  latter  figure  there  appears  some  doubt  ;  windage  losses  must 
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be  hi^h,  and  unless  special  ammeters*  are  used  to  measure  cnrrents 
of  such  frequency,  30  per  cent,  error  may  easily  ariHe.  All  hi(rh- 
frequency  test  data  must  be  accepted  with  extreme  reserve  unless 
the  instruments  used  are  specified. 

The  Lorenz  Co.  has  under  construction  four  Iom-kw.  Gold- 
Bchmidt  alternators  running  at  8,0u0  k  I'.m.,  and  havintr  1  mm.  gap. 
As  mentioned  above,  the  last  circuit  of  a  GoldHchmidt  machine 
operates  as  a  one-phase  alternator,  a  fact  which  somewhat 
diminishes  its  eiBciency,  and  to  avoid  this  defect,  Latour  has 
devised  a  machine  in  which  the  rotor  winding  is  single  and  the 
stator  winding  two-phase  (fig.  3).  The  stator  phases  in  series  act 
as  a  single-phase  circuit  for  the  intermediate  frequencies,  but  for 
the  frequency  utilised  there  are  superposed  on  the  one-phase  out- 
put, two-phase  currents  which  respectively  lag  and  lead  90*,  and 
which  produce  in  the  stator  a  field  rotating  oppositely  to  the  rotor 
and  exactly  annulling  the  parasitic  field  due  to  the  one-phase 
current  utilised. 

Despite  the  special  difficulties  encountered  In  high-frequency 
polyphase  alternators,  Bethenod  has  devised  a  system  in  which 
four  two-phase  alternators  of  the  induction  type  are  mounted  in 
cascade  with  their  windings  crosped  as  explained  above.  In  these 
machines,  the  laminations  are  O'Oo  mm.  thick!  ;  each  maohine 
has  240  rotor  and  stator  slots  (width  025  cm.).  The  gap  — 
0"3  mm.  ;  internal  diam.  of  stator,  38  cm,  ;  speed,  6,000  E.P.M.  ; 
initial  frequency  G  key.,  final  24  key. 

In  order  to  utilise  both  phases  of  generation,  two  suitably 
adjusted  aerials  might  be  used,  but  this  expedient  is  costly,  and  a 
single  aerial  can  be  made  to  serve  by  adopting  the  arrangement 
shown  in  fig.  4.  One  of  the  phases  is  connected  to  the  aerial,  the 
secondary  of  a  Tesla  coil,  an  inductance  and  a  condenser  ;  the  other 
is  connected  to  the  primary  of  the  Tesla  coil,  an  inductance  and  a 
condenser.  The  condensers  are  adjusted  to  annul  the  inductance  of 
the  windings,  and  by  adjusting  the  coupling  of  the  Tesla  coils,  the 
load  can  be  made  equal  in  each  phase. 

To  avoid  the  necessity  for  a  "  ticker  "  in  the  reception  of  un- 
damped waves,  Goldschmidt  and  Bethenod  use  not  d.c.  but  A.c. 
of  musical  frequency  to  excite  the  primary  windings  of  their 
machines.  The  amplitude  of  the  undamped  waves  is  thus  varied 
periodically  and  in  the  receiving  telephone  a  musical  note  is  heard 
corresponding  to  the  frequency  of  the  alternator  exciting  the 
transmitting  alternator. 

It  may  be  possible  to  realise  high-frequency  alternators  operating 
on  quite  a  different  principle.  If  a  series  wound  D.c.  dynamo  (the 
field  cores  of  which  are  far  from  being  saturated)  is  connected  to 
an  oscillating  circuit,  the  latter  becomes  the  seat  of  oscillations  of 
period  T  =  2  tt  Vlc  (l  =  total  inductance  ;  c  =  capacity). 
The  frequency  obtained  is  independent  of  speed  variations  in  the 
dynamo,  and  Rudenbeig  has  shown  that  the  apparatus  may  be  given 
a  form  closely  resembling  an  A.c.  commutator  motor,  by  closing  the 
armature  circuit  on  the  short-circuited  brushes  and  placing  in 
series  the  inductance,  capacity  and  the  field  coils.  In  order,  how- 
ever, to  produce  undamped  oscillations,  the  resistance  of  the  circuit 
must  be  less  than  a  certain  limit  depending  on  the  characteristics 
of  the  machine.  That  it  may  be  so,  the  laminations  must  be  very 
thin,  and  eddy  losses  in  the  commutator  must  be  reduced  as  far  as 
possible.  The  self-induction  of  the  field  coils  being  always  con- 
siderable, it  is  difficult  to  attain  high  frequencies. 

It  is  reported  that,  during  1912,  Arco  built  an  alternator  capable 
of  furnishing  large  output  at  120  key.,  but  little  information  is  yet 
to  hand  concerning  this  machine.  The  principle  employed  is  said 
to  be  the  cascade  connection  of  a  number  of  static  frequency  trans- 
formers depending  on  the  asymmetric  magnetisation  of  iron.  The 
theory  of  such  apparatus  was  developed  some  years  ago  by  M.  Joly, 
and  its  construction  and  operation  were  recently  described  in  these 
columns  (see  Elec.  Rev.,  August  29tb,  1913).  The  primaries 
of  two  transformers  are  connected  in  series,  the  secondaries  in 
opposition  and  D  c.  exciting  ceils  are  added,  the  m.m  f.  of  which 
adds  to  theprimary  alternating  m.m  f.  in  one  transformer  and  opposes 
that  in  the  second  transformer.  The  e.m  f.'s  induced  in  the 
secondary  winding  contain  even  harmonics,  which  add,  and  odd 
harmonics  which  cancel.  A  suitable  capacity  in  the  exciting  cir- 
cuit, resonated  for  the  first  even  harmonic  with  the  inductance  of 
the  secondary,  raises  the  efficiency  of  the  apparatus  to  a  satisfactory 
value. 

UtiUnation  of  Ifigh-Fregveticy  Alter fiaf ins. — Certain  of  the  alter- 
nators described  above  will  yield  current  of  100  key.  frequency, 
but  the  realisation  of  these  machines  appears  to  have  been  a 
veritable  tour  de  force,  so  that  satisfactory  operation  at  these  fre- 
quencies in  industrial  service  can  hardly  be  anticipated. t  There  is 
no   doubt,   however,   that   10  to  30-kcy.  alternators  of  considerable 

*  The  first  industrial  high-frequency  ammeter  was  invented  by 
Broca  in  1908,  since  when  HarLmann  &;  Braun  have  built  an 
instrument  depending  on  practically  the  same  principle. 

t  The  success  of  recent  high-frequency  alternators  is  largely 
attributable  to  that  progress  in  metallurgy  which  has  rendered 
available  plates  of  silicon  steel  sufficiently  thin  to  reduce  iron 
losses  to  a  permissible  value.  The  fragility  of  these  plates  makes 
manufacturing  costs  high. 

X  Since  these  notes  were  written,  the  Commission  appointed  to 
consider  the  technical  features  of  the  Imperial  wireless  chain 
scheme  has  expressed  the  opinion  that  although  the  future  belongs 
to  high-frequency  alternators,  no  machines  submitted  to  it 
appeared  suitable  for  commercial  traffic.  Vessels  in  the  German 
Navy  are  provided  with  apparatus  for  generating  damped  waves, 
as  well  as  with  Poulsen  sustained  oscillation  apparatus.  In  mili- 
tary applications,  sustained  oscillations  ofer  the  important  advant- 
ages that  signals  can  only  be  received  in  stations  provided  with 
tickers,  and  communication  can  be  established  under  such  condi- 
tions that  blocking  by  an  enemy's  signal  becomes  very  difficult. 


capacity  and  high  efficiency  can  now  be  built,  and  we  can  profitably 
consider  what  part  such  machines  may  play  in  long-distance  radio- 
telegraphy  and  radio-telephony. 

Radu>-Ti'lffiriii)hij.-  Wavfe-lengths  of  3  to  6  km.  haTe,  ao  far,  been 
employed  for  longdistance  work,  and  long  experience  eeems  to 
justify  the  opinion  expressed  by  Poincaro,  that  long-diBtanoe  tranB- 
mission   is   only   practicable  by   the   use  of    lon|f     waTe-IeogUu. 
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Certain  authorities  have  stated  that  frequencies  so  low  as  10  key. 
(30-km.  wave)  could  be  employed  for  radio-telegraphy,  but 
hitherto  all  tests  with  undamped  waves  have  been  made  with 
comparatively  short  wave-lengths  (less  than  2  km.),  and  the 
radiations  employed  have  generally  been  produced  by  Poulsen  or 
Moretti  arcs,  the  unstable  operation  of  which  has  done  much  to 
discredit  transmission  by  sustained  waves. 

Count  Arco  recently  compared  undamped  waves  of  IT.'  km. 
length  (produced  by  an  alternator)  with  damped  waves  provided  by 
a  system  having  005  decrement,  and  producing  1,00<|  wave  trains 
per  second.  No  appreciable  difference  in  reception  was  observed. 
On  the  other  hand,  it  was  easier  to  receive  damped  waves  emitted  by 
sparks  of  musical  frequency,  since  these  differentiated  themselves 
better  than  undamped  waves  from  parasitic  oscillations.  Probably, 
however,  this  distinction  would  disappear,  or  be  reversed,  were  the 
alternator  excited  by  high-frequency  A.c. 

Contradictory  to  these  results,  we  find  those  reported  by  the 
Federal  Co.,  who  have  established  communication  between  San 
Francisco  and  Honolulu,  using  Poulsen  sustained  oscillations. 
Communication  was  effected  over  3,200  km.  by  mght,  using  a 
30-KW.  arc,  but  was  impossible  using  a  spark  fed  by  a  ("o  KW. 
alternator.  The  wave  length  employed  was  4  km.  The  aerial 
current  was  only  half  as  great  using  sustained  oscillations  as  when 
using  the  spark  system,  but  the  energy  received  at  1,600  km.  was 
equal  in  both  cases. 

To  some  extent  the  contradictory  results  reported  during  recent 
years  are  doubtless  explained  by  the  fact  that  investigators  have 
not  always  been  impartial,  and  it  cannot  be  disguised  that  recent 
progress  in  spark  systems  has  reduced  the  inteiest  attaching  to  the 
generation  of  sustained  oscillations  for  wireless  telegraphy  work. 
By  theoretical  considerations,  Eccles  reaches  the)  conclusion  that 
radiating  equal  energy,  the  energy  received  where  the  latest  spark 
systems  of  transmission  are  employed  is  l>0  per  cent,  of  the  energy 
received  using  su-tained  oscillations. 

Under  these  circumstances,  the  effieio..cy  of  hi^jh -frequency 
alternators  becemes  a  crucial  factor,  and.  that  it  may  be  high, 
low-frequency  long  waves  are  desirable.  The  outstanding  advan- 
tage of  alternators  lies  in  the  possibility  of  radiating  greater 
power  than  has  hitherto  been  available  at  high  frequency. 
Obviously  a  great  part  of  the  benefit  anticipated  from  the  use  of 
sustained  waves  is  sacrificed  if  the  alternator  frequency  be  uncon- 
stant,  hence  the  speed  at  which  the  machine  is  driven  must  be 
constant  within  0"2:>  per  cent.  Finally,  it  must  not  be  overlooked 
that  the  construction  of  suitable  anteni  ;r  is  a  matter  inseparably 
connected  with  the  efficient  utilisation  of  sustained  oscillations. 

liadlo-Ti'Iephouij  has  not  yet  attained  commercial  success,  but 
there  is  little  doubt  that  satisfactory  communication  by  this  means 
will  involve  the  utilisation  of  sustained  oscillations  of  frequency 
exceeding  15  or  20  key.,  and  it  is  probably  in  this  field  that  high- 
frequency  alternators  will  find  their  chief  application.  In  1907, 
Fessenden,  using  one  of  his  own  alternators,  effected  radio-'ele- 
phonic  communication  Ijetween  Brant  Rock  and  New  York 
(190  miles),  and  a  loO-kcy.  Alexanderson  alternator  has  been  ufe^d 
in  similar  tests.  The  relative  failure  to  date  of  radio-telephony  is 
not  due  to  the  impossibility  of  generating  suitable  sustaintd  oscilla- 
tions, but  to  the  lack  of  a  suitable  microphone.  The  day  on 
which  the  latter  becomes  available  will  see  the  birth  of  commercial 
radio-telephony. 
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APPARATUS    ON    HIRE. 


By  T.  C.  parsons. 


It  is  maintained  by  some  people  that  electrical  apparatus 
should  not  be  hired  out  by  a  municipal  authority,  but  that 
such  work  should  be  left  to  private  traders.  The  objection 
to  this  from  the  municipal  engineer's  point  of  view  is 
twofold  : — 

1.  Very  few  private  traders  are  willing  to  hire  out 
apparatus. 

2.  Firms  other  than  electric  supply  authorities  carrying 
out  a  hiring  scheme  must  make  their  proiit  out  of  the 
hiring  scheme  itself,  and  cannot  therefore  give  consumers 
the  same  advantages  as  they  would  obtain  from  a  supply 
authority,  who  only  need  to  cover  expenses.  If  the  supply 
authority  are  a  private  company,  no  exception  is  taken  to 
their  hiring  out  any  apparatus  they  wish  on  any  terms  they 
choose,  and  if  it  is  right  for  a  municipality  to  own  a  supply 
undertaking,  it  is  illogical  to  object  to  their  extending  their 
business  in  any  way  that  would  be  considered  perfectly 
legitimate  for  a  private  company,  if  it  can  be  carried  out  by 
them  in  an  equally  satisfactory  manner  as  by  a  private  firm. 

Motors. — Advantages  of  Hiring  Scheme. 

1.  Enables  small  firms  to  adopt  electric  driving  without 
incurring  much  initial  outlay. 

2.  Increased  reliability,  due  to  supervision  of  the  supply 
authorities,  is  a  great  inducement  to  many  firms  to  hire 
instead  of  purchasing,  especially  in  the  case  of  consumers 
who  are  not  engineei-s  and  who  have  not  got  an  engineering 
department.  The  authorities'  inspectors  give  frequent  and 
efficient  attention  to  the  hired  motors,  instruct  the  hirers 
how  to  clean  and  look  after  the  machines,  and  see  that  it  is 


done  regidarly^  and  expensive  repairs  are  often  prevented  in 
this  way. 

"When  the  writer  was  burgh  electrical  engineer  of  Govan 
(which  is  now  incorporated  in  the  Glasgow  municipal  area), 
there  were  several  cases  where  people  discarded  their  own 
motors  in  order  to  hire  from  the  Corporation.  In  one  case 
a  firm  which  had  all  their  machinery  electrically  driven,  had  a 
breakdown  with  one  of  their  motors.  They  hired  one  from 
the  Corporation  to  tide  them  over  their  difficulties,  but 
when  their  own  machine  was  repaired  they  sold  it  and  kept 
the  Corporation  motor,  and  shortly  after  sold  both  their 
other  motors  and  hired  three  in  their  place  from  the  Cor- 
poration (although  their  installation  was  only  between  three  and 
four  years  old),  because  they  felt  that  they  had  much  greater 
security  when  the  Corporation  were  maintaining  the  motors. 

Another  advantage  is  that  the  Corporation  keep  a  stock 
of  spares,  and  in  the  event  of  anything  going  wrong  with 
a  hired  motor,  it  can  be  quickly  repaired,  or,  if  necessary,  a 
spare  armature,  field  coil  or  a  complete  spare  motor  put  in 
with  the  delay  of  a  few  hours  only. 

3.  Many  people  are  not  convinced  that  electric  driving 
will  suit  their  particular  case,  and  will  not,  therefore  lay  out 
any  capital,  but  if  the  supply  authority  will  rent  motors, 
they  are  prepared  to  give  them  a  trial. 

There  were  several  instances  of  this  sort  in  Govan,  where 
firms  tried  electric  driving  with  hired  motors,  found  it  satis- 
factory, and  purchased  for  themselves  electrical  equipment 
for  their  whole  works.  One  firm  that  started  in  this  way 
ultimately  installed  over  1,200  h.p.  • 

A  point  that  appeals  to  many  people  is  that  if  the 
supply  authority  have  sufficient  faith  in  electric  driving  to  be 
prepared  to  find  the  necessary  capital,  then  there  must  be  a 
considerable  chance  that  electric  driving  will  be  suitable  in 
their  case. 

4.  The  supply  authorities  have  at  their  command  data 
with  regard  to  electric  driving  for  all  classes  of  machinery 
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TABLE  II.— Particulars  of  Motor-Hiring  Schemes  in  18  Towns. 
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-If  hirer  wishes  to  purchase,  15  %  is  added  to  cost  price,  and  from  figure  so  obtained  one- third  of  total  rent  paid  is  deducted. 
B, — £2,675  repaid  to  date.  C. — Life  of  motor  taken  at  23  years. 
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and  can  advise  as  to  the  most  suitable  type  aiid  power  of 
motor,  and  if  in  any  particular  case  a  mistake  is  made  and 
too  small  a  motor  put  in,  there  is  no  difficulty  about  taking 
it  into  stock  and  installing  a  machine  exactly  suitable. 


total  expenseg  rmaintenance,  depreciation,  interest  and 
sinking  fund;  were  £'i,j7'i'>  oS.  lOd.,  giving  a  cre*iit  balance 
of  £102  38.  4d.  The  average  rent  was  13^04  per  cent.,  and 
the  average  depreciation  6'Oy  per  cent.,  which  was  really  too 


Installed  at 


Name. 

Address.                       sent  out.     brought  fn. 

1 

AmoC'Nt  of  Rent  Reckived. 


Year  end'g  £  s.'d. 


Year  end'g  S  ,  a.  d. 


Total  Value  of  EciUiPMBNT. 

Yetrend'g  £ 

s.d. 

Ye  ir  end'g  £   s. 

d. 

Year  end'g  £ 

a. 

1. 

Year  end'if  £   a. 

d. 

5.  The  Corporation  supply  authority  having  a  stock  of 
motors  of  various  sizes  are  in  a  position  to  put  in  motors  at  a 
few  hours'  notice  in  the  case  of  a  breakdown  of  steam  or  gas 
plant,  and  in  such  a  case  if  the  firm  owning  the  plant  which 
failed  is  not  already  a  consumer,  it  will  probably  become 
one  permanently. 

Hiring  Department. 

The  success  of  a  motor  hiring  department  depends  on 
getting  first-class  apparatus  and  in  giving  efficient  attention. 
The  rental  will  depend  on  the  capital  cost  of  the  motor,  and 
the  better  the  machine  the  less  liable  it  will  be  to  require 
expensive  repairs. 

It  is  desirable  to  keep  to  one  or  two  makes  of  motors 
only,  to  keep  down  the  stock  of  spares  and  to  increase 
i  n  terch  angeabil  ity . 

Low-priced  starters,  especially  in  the  higher  horse-powers, 
are  a  fruitful  source  of  trouble,  and,  in  the  end,  far  more 
expensive  than  first-class  articles. 

With  regard  to  attendance,  all  motors  should  be  inspected 
once  a  fortnight,  and  in  special  cases  such  as  bakers  and 
other  works  where  there  is  much  dust  flying  about,  once  a 
week.  Frequent  inspection  materially  reduces  the  repair 
bill.  In  the  case  of  the  (Jovan  undertaking  the  average 
cost  of  maintenance  and  repairs  taken  over  a  period  of  eight 
years  was  2-39  per  cent,  of  the  capital  outlay,  the  highest 
being  4*4  per  cent,  in  one  year  when  it  hap]tened  that  three 
fairly  large  armatures  had  to  be  rewound,  and  the  lowest 
•87  per  cent.  Particulars  of  these  charges  incurred  in  the 
(lovan  undertaking  are  given  in  Table  I,  of  which  a  short 
explanation  may  be  given  here. 

For  the  first  18  months,  wlien  there  were  only  a  few 
motors  hired  out,  there  was  no  special  attendant,  but  the 
inspections  were  made  by  the  mains  superintendent  as  he  went 
round  his  district,  which  accounts  for  the  small  amount 
allocated  to  attendance  for  that  period.  After  that  period, 
however,  a  man  was  specially  told  ofY  for  that  and  other 
work,  and  all  his  time  carefully  allocated.  Nothing,  how- 
ever, has  been  allowed  for  general  supervision  by  the  mains 
superintendent. 

The  amount  allowed  for  depreciation  is  heavy,  due  to  the 
fact  tbat  the  prices  of  motors  have  been  steadily  falling, 
owing  to  the  general  cheapening  of  manufacture,  but  chiefiy 
to  the  introduction  of  fan  blades,  which  allow  the  output  of 
a  given  size  of  machine  to  be  increased  by  about  25  per 
cent.,  and  consequently  the  values  of  motors  without  fan 
blades  had  to  be  written  down. 

Taking  the  sum  for  the  whole  ^>eriod  since  hiring  was 
started,  the  rents  received  were  £3,^75  73.  2d.,  and  the 


MOTOR     VALUATION     BOOK. 
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Motor  Valoatiom. 

Motor.  II. F Speed Voltage Corporation  No  . 

Maker Maker's  No Price  

Rails  price    Date  received  

Starter.  Maker ,,......    Maker's  No Corporafon  No 

Price  ." Date  received  

D. P.  Switch.  Size amps.  Maker Price  

Fuses.  Bize amps.  Maker Price 

Total  Value  of  Equipment    £..  ..a.  ..d.       Rent  per  Annum  £..  ..s.  ..d. 


•  T. 


MOTOB  RiPAUU. 

Date. 

Nktare  of  rep«ir. 

1 

•-    a. 

i  - 

large.  The  average  rent  of  13*04  per  cent.,  as  is  mentioned 
in  Table  II,  is  the  average  of  the  rent  received  for  eight 
years,  and  is  a  percentage  of  the  total  capital  including  spare 
motors. 

Table  II  gives  figures  obtained  from  1  7  other  towns  in 
addition  to  Govan. 

Rental  Charges. 

Rent  should  in  all  cases  be  payable  in  advance. 

Simple  Hire. — Allow  for  interest,  sinking  fund,  attend- 
ance, repairs  and  sundries  (office  charges,  capital  charges  on 
stock  motors,  &c.). 

It  is  customary  in  some  undertakings  to  charge  the  hirer 
with  all  repairs,  but  in  the  writer's  opinion,  this  should  be 
included  in  the  rent,  the  authority  being  protected  against 
wilful  damage  or  neglect  by  a  special  clause  in  the  agree- 
ment. This  is  a  perfectly  safe  course,  and  in  nine  years  the 
total  charge  that  had  to  be  made  against  hirers  on  this 
account  by  the  Govan  Corporation  amounted  to  a  little 
over  £5. 

Taking  the  life  of  a  motor  at  20  years,  and  assuming  the 
loan  repaid  in  that  period,  the  sinking  fund — baaed  on 
allocation  of  a  sum  which,  improved  at  3  per  cent.,  will  etjual 
the  loan  in  20  years — will  be  372  per  cent. ;  the  interest, 
3*5  per  cent.  ;  attendance  and  repairs,  3-5  per  cent. ;  and 
for  sundries  allow  3'28  per  cent.  The  total  charges  will  then 
be:  — 


Intereat 

3o    % 

Sinking  fund 

3-72% 

Repairs,  \:c 

35    % 

Sandriee 

328% 

Total     14-00% 

It  will  not  be  necessary  to  allow  anything  for  depreciation, 
because  the  loan  is  repaid  well  within  the  life  of  the 
motor.  Sir  W.  Preece,  in  his  report  some  years  ago  to 
the  Bristol  Corporation  on  the  machinery  at  the  electricity 
station,  gave  it  as  his  opinion  that  the  useful  life  of  a  motor 
was  25  years,  with  a  residual  value  of  9  per  cent. 

When  it  is  not  desired  lj  make  a  profit  out  of  the  actual 
hiring,  but  simply  to  cover  expenses,  14  per  cent,  is  a 
perfectly  safe  figure  ;  and  when  a  large  number  of  motors 
are  installed  by  one  firm,  a  considerably  lower  figure  might 
be  charged. 

HiRE-PVRl'HASE. 

During  the  term  of  hire-purchase,  the  supply  authority 
attend  to  and  maintain  the  motors  ia  exactly  the  same 
way  as  for  simple  hii-e.  and  for  this  and  for  the  use  of  the 
capital  an  addition  of  about  S  per  cent,  per  annum  should 
be  made  to  the  price  of  the  motor.  The  charges  would 
then  be  :  — 


Years  to  complete 
purchase. 

1 

2 

3 

^  4 

5 


Number  of  quarterly    Percentaee  of  capital  cost 
payments. 


4 

8 
12 
16 
20 


tor  each  quarterly  parment. 

27       ^o 
14-5    V 

10  4  ^\, 
8  2.".",. 
7-0  ?o 


Stock  Motors. 

If  motors  are  purchaseil  from  one  or  two  firms  only  it 
"will  not  be  necessary  to  keep  a  very  largo  stock  of  motors, 
one  of  each  size  usually  bt'ing  sufficient. 

During  the  nine  years  that  the  Govan  undertaking  hired 
out  motors,  141!  motors  were  purchased  and  the  stock  rarely 
amounted  to  more  than  eight  motors,  but  no  ditliculty  was 
ever   experiencetl   with    regard   to   spares.      A  good  many 
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pulleys  of  various  diameters  were  stocked,  so  that  one  motor 
would  frequently  serve  as  a  spare  for  several  speeds  of 
motors  of  the  same  size  frame,  the  armature  of  the  stock 
motor  with  a  ditTereut  size  pulley  being  put  into  the  fields 
of  a  defective  motor  temporarily,  whilst  its  own  armature 
was  being  repaired.  AVhen  the  field  coils  failed  it  was 
usually  the  outer  layer  only  and  was  easily  repaired  at  the 
station  in  an  hour  or  two. 

Special  Books,  &c. 

Motor  Valuation  Book, — This  book  (suggested  form  of 
which  is  appended)  is  a  very  useful  one  as  it  gives  at  a 
glance  the  complete  history  and  value  of  the  motor,  where  it 
has  been  installed  and  the  cost  of  repairs. 

Although  the  life  of  the  auxiliary  apparatus  is  not  as  long 
as  that  of  the  motor,  it  would  introduce  unnecessary  com- 
plication to  have  separate  valuation  books  for  the  switch- 
gear. 

The  switcbgear  is  purchased  in  the  first  place  out  of 
capital  and  maintained  out  of  revenue,  and  if  any  part  of  it 
fails  beyond  repair  a  new  article  is  purchased  out  of  revenue, 
given  the  same  number  as  the  apparatus  that  failed  and  put 
in  its  place  without  altering  the  amount  entered  as  the  tutal 
value  of  the  equipment. 

Each  year  the  value  of  the  equipment  is  written  down  by 
the  amount  of  the  sinking  fund,  which  will  increase  each 
year  according  to  the  following  table. 

This  is  not  depreciation  as  separate  from  the  sinking  fund, 
but  gives  the  value  of  the  machine  at  which  it  can  be  sold 
at  any  time  without  loss  to  the  supply  authoiity,  should 
the  hirer  who  has  taken  the  motor  on  simple  hire,  wish  to 
purchase  it  at  any  time. 

As  it  is  assumed  that  the  sinking  fund  is  improved  at  3 
per  cent.,  the  amount  written  off  will  increase  each  year  : — 


REVIEWS. 


1st  year 

96  28^ 

"H  ^ 

2nd    „ 

92-46 

0    <0 

3rd    „ 

88  4 

4th    „ 

84'33 

5th    „ 

8014 

^Z 

«th    „ 

75  83 

-^CU 

7th    „ 

71-38 

2  ^ 

8th    „ 

6(;-81 

^■s 

9th    „ 

621 

10th    „ 

57-24 

11th    „ 

52-24 

12th    „ 

47-1 

13th    „ 

41-8 

tri    <0 

14th    „ 

36-34 

*J3 

15th    ., 

30  71 

I     ^ 

16th    „ 

2492 

bt  V 

17th    ., 

18  95 

J  t^ 

18th    „ 

12  8 

0  o 

19th    „ 
20th    „ 

647 
00 

2-^ 

Ph  o 

In  allocating  the  accounts  at  the  end  of  the  year  the  pro- 
ceedure  would  be  to  deduct  from  the  rents  received,  the 
charges  for  interest,  sinking  fund,  attendance,  repairs  and 
general  charges,  and  place  the  balance  to  a  motor  reserve 
fund. 

On  the  p^e  set  apart  for  each  motor  in  the  motor 
valuation  book  is  entered  a  s^hort  note  of  the  nature  of 
repairs,  date  and  amount.  Small  repairs  that  the  motor 
inspector  does  by  himself,  and  the  cost  of  which  is  chitfly 
his  time,  should  not  be  entered,  but  regarded  as  attendance. 

Hirer's  Register. — For  a  small  undertaking  a  hirer's 
register  is  hardly  necessary,  as  the  Motor  A'aluation  Book 
practically  answers  the  purpose,  but  where  there  are  many 
motors  let  out  on  hire,  probably  the  best  form  of  register 
would  be  on  the  card  index  or  loose-leaf  principle,  the  card 
or  loose  leaf  being  ruled  as  follows  : — 


Name   .. 


d 

a 

•6 

03 

te 
lied. 

0)   V 

Kent.  i)er  annum.        1  Rent  prr  quarter. 

C4 
>•• 

o 
O 

OS    1    o  a 
.2            2 

RaJs.     Motel.     Total      Rails. 

1 

Motor. 

■ 

Introduclori/  Elect riciti/  and  Magnetism.     By  C.  W.  Hansel, 
B.Sc.     London  :  W.  Heinemann.     Price  2s.  Gd.  net. 

This  book  forms  one  of  Mr.  Heinemann's  series  of  Science 
Manuals.  These  manuals  are  attractively  produced,  well 
bound  and  printed,  and  the  material  in  this  particular  book 
must  be  said  to  reach  a  fair  standard  of  excellence.  But  it 
is  difficult  to  understand  exactly  the  raison  d'etre  of  this 
series  ;  they  will  probably  become  widely  used  in  the  grammar 
schools  up  and  down  the  country,  but,  after  all,  it  must  be 
admitted  that  the  statement  that  a  book  is  intended  to  be 
"  a  complete  first  course  in  electricity  and  magnetism  "  is 
delightfully  vague  and  unsatisfying. 

Mr.  Hansel,  however,  appears  to  have  a  tolerably  clear 
idea  of  the  people  for  whom  he  is  writing,  and  he  has 
produced  a  very  good  little  book.  The  subject  is  treated 
very  clearly  and  thoroughly,  and  the  illustrations  are  wisely 
chosen  and  well  drawn.  He  has  perhaps  erred  on  the  side 
of  extravagance  in  his  variations  in  size  of  type,  but  this  is 
not  a  serious  fault.  The  experimental  side  of  the  work  is 
emphasised,  but  not  to  the  exclusion  of  theory,  and  on  the 
whole  the  book  should  serve  to  tide  the  average  student  well 
over  the  matriculation  standard  and  give  him  a  sound 
knowledge  of  the  fundamental  principles  of  electrical 
science. 


Sucli  a  system  is  very  co'-'.venient  when  sending  out  the 
accounts  for  hire. 

(To  he  continued.) 


Etectricity  in  Mining.  By  Siemens  Bros.  Dynamo  Works, 
Ltd.,  with  plans  and  illustrations.  London :  Chas. 
Griffin  &  Co.     Price  lOs.  6d.  net. 

It  has  long  been  known  to  technical  students  that  correct 
and  complete  descriptions  of  the  design  (and  often  the 
theory)  of  instruments  are  more  often  found  in  catalogues 
than  in  text-books,  and  it  has  become  no  uncommon 
practice  among  physics  students  to  consult  the  elaborate 
catalogues  issued  by  some  of  the  best  instrument  firms  for 
exact  and  up-to-date  information  on  such  subjects,  for 
example,  as  pyrometry  and  electrical  measuring  instruments. 
It  has,  however,  been  left  to  Messrs.  Siemens  and  Griffin  to 
compile  a  glorified  catalogue,  and  deliberately  to  publish  it 
in  the  form  of  a  text-book. 

But  while  it  is  necessary  to  explain  the  peculiar  status 
of  the  book  before  us  in  order  to  remove  any  misconception 
as  to  its  purpose,  we  would  also  point  out  that  there  appears 
to  be  no  weighty  reason  why  ambitious  advertising  and  the 
propagation  of  reliable  and  accurate  information  should  not  go 
hand  in  hand,  and,  indeed,  "  Electricity  on  Mining  "  would 
serve  as  an  excellent  example  of  the  possibilities  of  this 
novel  idea. 

The  book  is  extremely  well  produced,  the  printing  and 
binding  being  good  and  the  illustrations  excellent,  and  there 
is  very  little  of  importance  in  the  electrical  working  of 
mines  that  has  not  received  fairly  complete  treatment  in  its 
pages. 

It  is,  of  course,  unnecessary  to  enlarge  upon  the  unique 
experisnce  of  the  Siemens  Cothpany  which  ren(iprs  them  so 
competent  to  write  with  authority  on  electrical  mining 
machinery,  and  the  mere  fact  that  they  are  not  specialists 
on  one  branch  only,  but  on  all  branches  of  their  profes3ion, 
frees  their  book  from  any  stigma  of  one-sidednt-ss  which 
might  attach  to  similar  publications  emanating  from  kss 
renowned  companies. 

"  Electricity  in  Mining  "  gives  exhaustive  accounts  of  all 
the  most  important  mining  concerns  in  which  electrical  plant 
has  been  set  up  by  any  of  the  numerous  Siemens  companies 
scattered  over  the  earth  ;  and  when  the  names  of  these 
concerns  are  mentioned,  it  is  abundantly  evident  that  the 
plant  described  includes  some  of  the  laraest  and  most 
modern  mining  machinery  in  the  world.  In  Great  Britain 
Messrs.  Siemens  have  ecjuipped  the  Powell-Duffrjn  Co.,  the 
Cambrian  Collieries,  Ltd.,  and  many  of  the  supply  companies 
in  the  Newcastle-on-Tyne  district.  Abroad  their  installa- 
tions include  32,000  KW.  at  the  Gelsonkirchon  Berg- 
werks,  2,000  kvv.  at  Rio  Tinto  Copper  Mines,  and 
supplies  for  the  Baku  Oil  Field  and  the  Chile  Nitre  Beds. 
Detailed  descriptions  and  plans  of  all  these  distribution 
systems  are  given,  together  with  lists  of  the  power  users  and 
the  uses  to  which  it  is  put. 
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The  first  part  of  the  book  treats  of  power  stations  of  all 
types ;  steam  engines,  steam  turbines,  gas  engines,  Diesel 
engines  and  water  power  have  all  come  within  the  purview 
of  Messrs.  Siemens's  experience,  and  illustrated  examples  with 
comparisons  of  efficiency  and  local  conditions  are  given  of 
all  these  systems.  In  all  modern  supply  stations  for  long- 
distance transmission,  high-pressure  generators  are  employed, 
and  three-phase  generators  working  at  about  fifty  cycles, 
2,000  to  4000  volts,  appear  to  be  the  most  usual  types. 

Transmission  and  transformers  are  treated  very  fully,  and 
examples  arc  given  of  installations  ranging  from  quite  low 
pressure  up  to  70,000  and  1 00,000  volts.  Winding,  haul- 
ing, sinking  and  pumping  are  also  fully  treated,  and  there 
is  an  illuminating  chapter  on  haulage  by  electric  locomotives. 
The  subject  of  electrical  rock-drilling  by  percussion  and 
rotary  drills  is  also  given  some  attention,  while  shot-firing 
and  mine  illumination  are  touched  upon,  but  not  treated 
fully.  There  is  a  complete  index  to  the  contents,  and 
a  list  of  Siemens  companies  is  printed  at  the  end  of  the 
book. 

As  a  catalogue  of  Messrs.  Siemens's  electric  mining  in- 
stallations, this  publication  must  be  given  unstinted  praise  ; 
as  a  text-book  of  mining  electricity,  the  practical  engineer 
will  undoubtedly  find  it  of  considerable  value,  but  he  will 
probably  consider  that  half  a  guinea  is  a  high  fee  for  a  book 
that  reminds  him  so  much  of  a  catalogue. 


The  National  Form  of  Building  Contract  (annotated  and 
explained),  together  with  suggested  Alterations  and 
Amendments  to  meet  particular  cases.  By  W.  Valen- 
tine Ball,  M.A.  (Cantab.),  Barrister-at-Law,  and  W.  H. 
Hope,  Legal  Adviser  to  the  Northern  Counties  Federation 
of  Building  Trade  Employers.  liondon :  The  Local 
Government  Journal  Publishing  Offices.     Price  Gs. 

This  book  attempts  to  provide  contractors  and  architects 
with  a  guide  to  the  Agreement  and  Schedule  of  Conditions 
of  a  Building  Contract,  published  under  the  sanction  of  the 
Royal  Institute  of  British  Architects,  and  agreed  by  the 
Institute  of  Builders  and  the  National  Federation  of  Build- 
ing Trade  Employers  of  Great  Britain  and  Ireland. 

This  agreement,  in  one  of  its  two  usual  forms,  is  in  very 
extended  and — on  the  whole — satisfactory  use.  Its  peculiar 
features  have  to  a  large  extent  received  interpretation  in 
the  Law  Courts.  The  agreement  is  either  made  out  in  the 
form  of  a  lump-sum  contract  in  which  the  total  sum  to  be 
paid  is  stated  in  an  unqualified  single  lump  sum,  or  what  is 
termed  a  QB/c  contract,  in  which  a  detailed  bill  of  quantities 
is  embodied  in  the  contract  and  the  lump  sum,  if  given,  is 
qualified  by  reference  to  the  bill  of  quantities.  The  authors 
are  of  opinion  that  on  the  wKole  the  QB/c  form  of  contract 
is  preferable  from  the  point  of  view  of  both  employer  and 
contractor. 

The  book  takes  the  clauses  of  the  agreement  seriatim,  and 
details  notes  of  legal  interpretations  which  have  been  given 
to  them  and  also  suggestions  as  to  their  correct  inter- 
pretation. 

The  authors  point  out  the  risk  which  all  parties  run  if 
they  alter  such  a  well-known  and  carefully-constructed 
document,  by  modifications  of  their  own.  They  give  as  a 
particular  instance  of  this  a  contract  made  in  lOOG  between 
Messrs.  John  Barker  &  Co.,  Ltd.,  and  the  Hurlingham  Club 
to  do  certain  work  at  the  Club's  Fulham  premises.  In  the 
contract  a  clause  was  added  to  the  effect  that  "  No  extras 
whatever  will  be  allowed,  except  upon  a  written  blue  order 
signed  by  the  employer  and  the  architect,  the  cost  being  first 
ascertained  and  approved  by  the  Committee."  In  the  end 
there  was  a  sum  of  about  £1,470  in  dispute,  and  in  October, 
1912,  the  case  was  heard  in  the  King's  Bench  Division. 
By  a  curious  printer's  error  this  date  is  given  in  one  part  of 
the  book  as  October,  1913.  After  hearing  all  sides,  the 
three  Judges  trying  the  case  agreed  that  the  new  clause  re- 
ferred to  entirely  new  work  and  that  alone,  and  that  it  did 
not  govern  the  omissions  and  extras  which  were  included  in 
the  original  contract. 

The  book  is  very  useful,  as  in  addition  to  its  commentary 
upon  the  duties  and  responsibilities  of  employers,  archi- 
tects, clerks  of  works,  contractors  and  sub-contractors,  it 


points  out  what  care  should  be  taken  in  pricing  oat  a  bill 
of  quantities  and  in  signing  a  contract  drawn  up  in  this 
form. 

To  the  uninitiated  it  often  aeems  that  the  pbraaeology 
and  detail  of  a  building  contract  is  oV^solete  and  anneceasary, 
but  the  authors  take  pains  U)  point  out  that  there  is  reason 
in  most  of  the  apparent  madness.     They  are  lx)th  experts  in 
building  law,  and  they  imply,  rather  than  directly  state,  that 
the  usefulness  of  the  present  procedure  is  proved  not  by  the 
isolated  cases  in  which  disagreements  take  place,  and  recoone 
to  the  Courts  becomes  necessary,  but  by   the  many,  many 
cases  of  complicated  contracts   which   are    pleasantly  and 
successfully  carried  to  completion  under  its  auspices.       It 
is      well      to     point     out      that     in     these      conditions 
the     rig\t     of     the     contractor     to     arbitration     by     an 
independent  arbitrator  is  carefully  maintained.     There  are 
a  few   unimportant  exceptions,  such    as   regards   decisions 
respecting  discrepancies  in  drawings,  demands  for  dismissal 
of  unacceptable    workmen,    questions     as    to    opening  up 
finished  work,  and  the  removal  and  non-use  of  improper 
materials.     While  the  conditions  of  building  and  engineering 
work  are  so  different  that  the  subject  matter  of  the  lxx)k 
has   little  direct  interest   for  the    engineer,   we    strongly 
recommend  all  engineering  contractors  whose  work  involves 
questions  of  buildings,  sewers,  conduits  or  foundations,  to 
read  this  book  and  afterwards  keep  it  for  reference  on  their 
bookshelves.     It  will  far  more  than  repay  its  cost. 


Dynamo  Laboratory  Outlines  for  Students  in  Elertriral 
Enyineeriny.  By  J.  F.  Wilson,  B.S.  London  :  Hill 
Publishing  Co.,  Ltd.     Price  4s.  2d.  net. 

This  book  is  interesting  in  that  it  provides  ns  with  a 
summary  of  the  laboratory  work  in  electrical  engineering  in 
the  schools  and  colleges  of  the  United  States.  In  his  pre- 
face the  author  explains  that  the  preparation  of  these  out- 
lines was  undertaken  with  the  idea  of  supplying  a  laboratory 
manual  of  limited  scope  and  cost,  yet  containing  such 
material  as  would  meet  the  requirements  of  electrical  engin- 
eering courses  generally.  To  this  end  a  study  was  made  of 
all  available  information  regarding  a  large  number  of 
American  Universities  and  Technical  Schools,  and,  although 
it  was  found  impossible  to  include  every  experiment  listed 
by  these  schools,  the  substance  of  every  experiment  having 
general  engineering  interest  has  been  incorporated  in  this 
volume. 

The  book  is  divided  into  two  approximately  equal  sections, 
one  dealing  with  direct  currents  and  the  other  with  alternat- 
ing currents,  the  whole  being  preceded  by  some  short  notes 
concerning  resuscitation  from  electric  shock  and  general 
laboratory  instructions. 

The  outlines  consist  of  short  but  explicit  instructions  re- 
garding the  performance  of  each  experiment,  and  conclude 
with  a  list  of  well  chosen  questions,  both  on  the  theory  and 
on  the  practical  operation  of  the  apparatus  studied.  The 
author  appears  to  have  steered  a  middle  course  between  the 
heuristic  method  on  the  one  hand,  and  the  '*  spoon  feeding" 
method  on  the  other,  and  he  is  quite  right  in  insisting  upon 
a  proper  outline  of  instructions  for  experimenting,  as  well 
as  a  proper  use  of  the  faculties  of  observation  by  the  student. 
In  an  apt  illustration  he  pc^ints  out  that  the  tourist 
visiting  Colorado  saves  time  and  gains  more  information 
by  employing  a  competent  guide  than  by  starting  out  alone  to 
'*  discover  "  Pike's  Peak  ;  the  tourist,  however,  gains  little 
information  by  simply  following  the  guide — he  must  use  his 
faculties  of  observation. 

Another  good  point  about  the  book  is  that  it  asks  the 
student  as  a  preliminary  to  experimenting  on  electric 
machines  to  "  study  the  electrical  and  mechanical  con- 
struction "  of  the  various  types  of  dynamo,  to  draw  diagmms 
of  the  electric  circuits  and  to  make  sketches  of  the  impor- 
tant parts.  This  preliminary  survey  is  frequently  omitted 
from  electrical  engineering  courses,  and  a  student  often  finds 
that  after  studying  one  particular  machine  for  some  days,  he 
is  still  hopelessly  incompetent  to  express  an  opinion  as  to 
whether  the  next  machine  is  of  the  shunt,  series  or  compound- 
wound  type. 

No  attempt  has  been  made  to  explain  the  theory  of  the 
experiments,  but  the  student  is  referred  to  text-books  at  the 
end  of  each  experiment.     It  would,  however,  have  made  the 
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book  mort-  usef  nl  if  definitions  of  "  characteristic,"  "  exter- 
nal characteristic,"  "  reirulation,"  S:c.,  had  been  given  in 
the  text  instead  of  being  merely  referred  to  in  the  questions 
at  the  end  of  the  experiment.  The  references  are,  of  course, 
mainly  to  American  text-books,  and  consequently  the  book's 
usefulness  in  English  colleges  is  badly  crippled. 

The  sections  on  "  Stray  Power  "  and  "  Magnetic  Leakage  " 
are  especially  useful  and  suggestive. 

Part  II — on  alternating  currents — includes  a  far  larger 
number  of  experiments  than  any  English  college  course  can 
boast,  probably  owing  to  the  more  extensive  use  of  a.c. 
transmission  in  the  States.  The  same  method  is  adopted  as 
in  Part  I,  and  some  useful  sections  on  Transformers,  Con- 
verters, and  Rectifiers  are  included. 

The  author  claims  that  the  results  of  these  outlines  in  the 
University  of  Michigan  have  been  most  satisfactory,  and  we 
can  imagine  that  some  such  laboratory  book  would  be 
welcomed  in  many  of  our  own  electrical  engineering  labora- 
tories ;  but  perhaps  Mr.  Wilson's  outlines  are  a  little  too 
American  for  English  colleges  to  accept  them  oi  bloc. 


19,606.     "  Magneto      eleotria     switching     devices. "       H.     8.     Hatfield 

August  aoth. 
19,606.    "  Oalvanic  cells  and  band  lamps."    J.  0,  N.  Eastiok.     August  30th, 
19,619.    "Eleotrioally-heated   cooking   and  like  applianoes."      Unit   Enqi- 

NEEKiNu  Co,,  Ltd.,  and  F.  A.  Brown.    (Addition  to  759, 1913.)    August  30th. 

19,640.    "  Electric  railways."    A.  L.  Simon.    August  30th. 

19,618.  "  Polyphase  current  starters."  Voiqt  &  Haefi-nkr  Akt.  Geb. 
(Convention  date,  December  23rd,  1912,  Germany,)    August  30th.     (Complete.) 

19,650.  "Electric  relay  apparatus."  A.  Orlinq  and  Oblimq's  Telegraph 
Instruments  Syndicate,  Ltd.    August  30th. 

19,654.    "Galvanic  batteries  for  pocket  lamps."    G.  Enoisch.    August  30th. 

19.668.  "  Rectifiers  for  electric  currents."  O.  W.  Richardson.  August  3Uth, 
(Complete.) 

19.669.  "  Electrolytic  recovery  of  metals  from  their  solutions  and  apparatus 
therefor."    U.  C.  Tainton  and  M.  F.  L.  A.  Aymard.    August  30tU. 

19,676.  "  Tuning  apparatus  for  making  and  breaking  electric  oircuitB." 
E.  F.  Richmond,    August  30tb, 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  UBt  may  be  obtsdned 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


NEW    PATENTS    APPLIED    FOR. 

(NOT  YET  PUBLISHED,) 


1913. 


Compiled  expressly  for  this  Journal  by  Messrs.  W.  P.  Thompson  &  Co,, 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


19,205.  "Method  of  electrically-operating  railway  signals."  R.  Meakin. 
August  25th. 

19,212.  "  Multiple  way  insulating  sleeve  as  separator  between  conductors 
on  cable  joints."    R.  B.  Mitchell  and  F.  J,  Cooper.    August  25th. 

19,220.  "  Telephone  call  recorders."  D.  J.  MoQauran.  Augast25th.  (Com- 
plete.) 

19,229.  "  Electrolytes  for  the  electro-deposition  of  zinc."  B.  0.  CoWper- 
Coles.    August  25th. 

19,249.  "Selecting  apparatus  for  telephones."  H.  Hull.  (Convention  date, 
August  26th,  1912,  United  States.)    August  25th.    (Complete.) 

19,268.  "Electric  clocks."  T,  Rushton.  (Addition  to  10,100,  1918.) 
August  25th, 

19.270.  "Damping  device  for  meters  or  like  delicate  instruments." 
E.  F.  C.  Seignol.  (Convention  date,  September  6th,  1912,  Prance.)  August 
:25th.    (Complete.) 

19.271.  "  Electric  devices  for  calling  any  one  of  several  stations  connected 
to  the  same  line."  Siemens  &  Halske  Akt.  Ges.  (Convention  date,  August 
24th,  1912,  Germany.)    August  25th.    (Complete.) 

19.272.  "  Method  of  determining  the  amount  of  ozone  in  ozonised  gases  or 
gas  mixtures."  British  Thomson-Houston  Co.,  Ltd.  (Allgemeine  Elek- 
tricitats  Ges.,  Germany.)    August  25th.    (Complete.) 

19.276.  "  Wire-drawing  apparatus."    W.  Frese.    August  25th.    (Complete.) 

19.277.  "  Process  and  apparatus  for  the  subsequent  treatment  of  drawn  or 
tolled  wires."    W.  Frese.    August  25th.    iComplete.) 

19,305.  "Telephone  exchange  systems."  E.  R.  Corwin.  August  26th. 
(Complete.) 

19,313.  "  Magneto-electric  machines."  H.  C.  H.  Smyth.  August  26th, 
(Complete.) 

19,388.    "  Electric  switches."    J.  H.  Tucker.    August  27th. 

19,395.  "  Interchangeable  alternating  and  direct-current  electric  motor." 
H.  AsHDOWN  and  F.  H.  Robinson.    August  27th.    (Complete.) 

19,421.  "Telephone  exchange  systems."  F.  R.  McBerty.  (Divided  Appli- 
cation on  25,174/12,  November  2nd,  Convention  date,  November  3rd,  1911, 
United  States,)    August  27th.    (Complete.) 

19.442.  "  Electric  incandescent  lamps."  British  Thomson-Houston  Co., 
Ltd.    (General  Electric  Co.,  United  States.)    August  27th. 

19.443.  "  Starting  and  controlling  mechanism  for  electric  motors."  British 
Thomson-Houston  Co.,  Ltd.,  and  R,  D.  Given.    August  27th. 

19.444.  "  Mercury  switching  devices."    H.  S.  Hatfield.    August  28th. 

19.445.  "  Alternator  with  multiplied  frequency."  M.  Breslauer.  August 
28th. 

19,456.  "  Construction  of  rotary  baths  for  the  electro-deposition  of  metals 
and  their  alloys."    C.  Havthorpe.    August  28th. 

19,478.    "Dynamo-electric  machinery."    A.  Koerner.    August  28(.h. 

19,496.  "Electric  rat  traps."  B.  F.  Ash.  (Convention  date,  Au3ust  28th, 
1912,  United  States.)     August  28th.    (Complete.) 

19,498.  "  Safety  devices  for  use  in  electric  circuits,"  C.  A.  Newell. 
August  28th. 

19,512.  "  Electric  transformers  and  welding,  smelting  and  like  apparatus." 
R.  Mack.    Augusi  28th.     (Complete.) 

19.517.  "Polyphase  alternating-current  commutator  motors."  E.  F.  W. 
Alexanderson.  (Convention  date,  August  28th,  1912,  United  States.)  August 
28th.    (Complete.) 

19.518.  "  Circuit  arrangements  for  automatic  and  semi-automatic  tele- 
phone systems."  Siemens  &  Halske  Akt.  Ges.  (Convention  date,  August 
28th,  1912,  Germany.)    August  28th.    jComplete.) 

19,521.  "Telephone  systems."  W.  Aitken.  (Addition  to  16,906/12.) 
August  28th. 

19,524.  "  Electric  starters  for  internal-combustion  engines."  E.  V.  Hartford. 
August  28th.    (Complete.) 

19,551.  •'  Electric  fuse."  W.  B.  Botd  and  J.  B.  Tannahlll.  (Addition  to 
12,273/12.)    August  29th.    (Complete.) 

19,564.  "  Transformation  and  distribution  of  electric  currents  for  lighting, 
:  power  and  other  purposes."  D.  Suchostawer  and  J.  Orchard  Oxley. 
August  29  th. 

19,588.  "  Continuous-current  transformers."  P.  M.  J.  Boucherot.  (Con- 
vention date,  September  18th,  1912,  France.)    August  29th.    (Complete.) 

19,592.  "  Selector  switches  for  telephone  systems."  Sterling  Telepone 
■AND  Electric  Co.,  Ltd.  (Telephonfabrik  Akt,  Ges.  vorm  J.  Berliner,  Ger- 
many.)   August  29tb.    (Complete  ) 

19,603.  "  Insulativo  rail  joints  for  railways  and  the  like."  B.  R,  Wills  and 
J.  C.  Sykes.    August  29th. 


1912. 

Alarm  Devices  for  Use  with  Wireless  Telegraph  Systems.  W.  H.  Shepherd 
and  A.  E.  McKechnie.     11,479.    May  14th. 

Electrically-heated  Devices,  E.  C.  R.  Marks.  (Landers,  Frary  &  Clarke.) 
16,958.    July  8th. 

Vapour  Electric  Devices.  British  Thomson-Houston  Co.  (General  Electric 
Co.)    18,371.    August  9th. 

Wireless  Telegraphy  and  Telephony.    J.  T.  Sibley.    18,422.    August  10th. 

Electrical  Ignition  and  Starting  and  Lighting  Systems  for  Internal- 
combustion  Engines.  W.  E.  bake.  (J.B.M.  Electric  Co.)  18,444.  August 
10th. 

Electric  Secondary  Clock  Alarm.    Q.  Lange.    18,479.    August  12th. 
Dynamo-electric  Machines.    Brolt,   Ltd.,   B.  Brooks  and  W.  Holt.     18,913i 

August  19th.    (Addition  to  No.  26,880  of  1910.) 
Construction  op  Heating  Elements  for  Electric  Radiators  and  the  LiKEt 

C.  R.  Belling.    19,054.    August  20th. 
Electrically-heated  Cooking  Ovens  and  the  Like,    H.  Ji  Piper  and  R.  Ai 

Bridgwater.    19,064.    August  20th. 
Electrical  Connections.     W.  E.  Lake.    (Soc.  Anon,  le  Carbone.)     20,367. 

September  6th. 

Electric  Pendulum  and  Switch  for  Controlling  Electric  Clocks.    W.  J. 

Parker.    21,115.    September  17th. 
Electbically-operated    Means    for    Restoring    Equilibrium    of   Inclined 

Bodies.    J.  M.  Smits.    21,832.    September  26th.    (Divided  application  on 

No.  15,667  of  1912,  August  7th,) 
Electric  Oil  Switches.    British  Thomson-Houston  Co.     (Allgemeine  Elek- 

tricitiits  Ges.)    21,867.    September  25th. 
Railway-control  Telephone  Systems.    J.  N.  C.  Kennedy.    22,131.    September 

28th. 
Electrical  Regulators.    A.  A.  Tirrill.    22,419.    October  2nd.    (October  5th, 

1911.) 
Regulation  of  Dynamo-electric  Machines.     Allgemeine  Elektricitats  Ges. 

23,372.    October  lath.    (October  13th,  1911.) 
Electric  Shade  Carrier.    A.  E.  Otway,  J.  H.  Ortorod  and  W.  J.  Purdue. 

23,620.    October  15th. 
Means  for  the  Interruption  of  Electric  Circuits.    British  Westinghouse 

Electric    and    Manufacturing    Co.      (Westinghouse    Electric    and    Manu- 
facturing Co.)    26,809.    November  21st. 
System    of    Duplex    or    Multiplex  Wireless  Telegraphy  or  Telephony. 

S.  D.  Williams.    28,042.    December  5th. 
Electrical  Potential  Regulators.    M.  Fuss.    28,061.    December  5th.    (De- 
cember 6th,  1911.    Addition  to  No.  7,220  of  1911,) 
Apparatus  for  Heating  Water  or  other  Liquids  Electrically.     W.  H. 

Bennett.    28,270.    December  7th. 
Catoptric  Light  Apparatus.    A.  Blondel.    28,297.    December  7th. 
Electric  Switches.    P.  S.  Turner  and  A.  E.  Roberts.    30,060.     December  31st. 


1913. 

Telephone  Receivers.    V.  Anderson.    2,607.    January  80th.     (April  8rd,  1912.) 
Telephone  Systems.    Telephon  Apparat  Fabrik  E.  Zwietusch  &  Co.    2,700. 

February  1st.     (March  15th,  1912.) 
Shade    Holders    for    Incandescent    Electric   and    other    Lamps,      D.    G. 

Saunders,  jun.    3,931.    February  15t.h. 
Electric  Fuses.    P.  Gruneberg.    6,156.    March  12th. 
Telegraph  and  other  Signalling  and  the  Like  Apparatus.    H.  O.  A.  Jensen. 

6,292.    March  13th.    (Divided  application  on  No.  18,985  of  1912,   August 

19th.) 
Electric  Warp  Stop  Motions  for  Looms.    J.  Hancq.    7,570.    March  81st. 
Sealing  Terminals  and  Connections  for  Electric  Cables.    F.  A.  Cortez- 

Leigh  and  G.  Broughall.    7,996.    April  5th. 
Manufacture  of  Electrodes  for  Arc  Lamps,    J.  Roubal.    10,210.    April  30th. 
Electric  Incandescent  Lamps.    Allegemeine  Elektricitiits-Ges.    14,048.    Jane 

17th.    (September  18th,  1912.) 
Material  for  Accumulator  Cases.    W.  E,  W.  Richards.    223.    January  8rd. 
Storage  Battery  Plates.    W.  M.  McDougall.    770.    January  10th. 
Electric  Switches.    Fried.  Krupp  Akt.-Qes,    8,825.    February  14th.    (March 

15th,  1912.) 
Electricity  Meters.    J.  Elster.    4,847.    February  25th. 
Transmitters  for  Wireless  Telegraphy.    C.  Schou.    5,010.    February  27th, 
Gyroscope   Compasses.     Hartniann  &  Braun  Akti-Ges.     6,570.     March  17th. 

(March  18th,  1912.    Addition  to  No.  23,575  of  1910.) 
Apparatus  for  the  Manufacture  of  Insulated  Conductors  or  Coils  for 

Electrical     Purposes.      Siemens     Bros.     Dynamo     Works.      (Siemens 

Schuckertwerke  Ges.)    6,617.    March  18th. 
Switch  Controlling  Mechanism  for  Electric  Motors.    O.  Decker.    8,878. 

April  15th. 
Telephone  Relay.    F.  Majorana.    10,164.    April  30th. 
Driving  Dynamos  Attached  to  Vehicles.    C.  E.  Pehrsson.    16,979.    July  21tU. 

(Divided  application  on  No,  18,462  of  1912,  August  latb.) 
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In  recent  issues  of  the  Ef.ECXRiCAL  Review  we  have  had 
occasion  to  refer  to  certain  reports  on  the  trade  of  oar 
various  Dominions  prepared  by  the  Trade  Commissioners 
and  published  by  the  Board  of  Trade.  The  publication  of 
these  reports  marks  a  new  departure  which  should  be 
welcomed  by  all  who  are  desirous  of  witnessing  a  develop- 
ment of  inter-Imperial  trade.  For  many  years  British 
firms  have  experienced  a  serious  lack  of  information 
regarding  the  trade  of  the  Dominions  overseas  and  of 
assistance  in  extending  their  trade  within  the  Empire. 
Having  in  mind  the  large  organisations  established  in  these 
Dominions  for  the  purpose  of  extending  foreign  trade,  the 
absence  of  any  British  representation  was  all  the  more  to  be 
regretted.  The  new  Imperial  organisation  in  the  interests 
of  British  trade,  established  some  f'^w  years  ago,  was  conse- 
quently welcomed  cordially  and  subsequent  experience  has 
more  than  proved  its  necessity.  It  only  remains  for  the 
organisation  to  become  more  widely  known  and  for  firms  to 
take  full  advantage  of  it,  in  order  to  bring  about  an  ever 
greater  security  for  British  trade  in  the  Empire  than  has 
already  been  possible.  The  publication  of  the  annual 
reports,  to  which  we  have  referred,  and  the  notice  which 
has  been  given  to  them  in  the  Press,  should  do  much  to 
achieve  this  end. 

We  are  constrained  to  refer  to  this  matter  again  by  the 
fact  that  the  Board  of  Trade  have  just  published  a  report 
on  the  trade  of  New  Zealand  for  1912,  written  by  ]Mr.  W.  G. 
Wickham,  the  British  Trade  Commissioner  there,  and  we 
would  now  recommend  our  readers  to  obtain  this  new 
report  which  contains  some  useful  hints.  Extracts  from  the 
report  itself  are  given  elsewhere  in  this  issue.  In  dealing 
with  the  general  trade  position  in  Xew  Zealand,  the  Trade 
Commissioner  observes  that  the  adoption  of  the  country  of 
invoicing  of  goods  as  a  basis  for  deciding  the  country  of 
origin  of  imports  results  in  inaccuracy  and  misconception  ; 
consequently,  the  trade  statistics  are  not  entirely  reliable  as 
a  guide  to  the  amount  of  foreign  competition,  and  are  par- 
ticularly misleading  in  their  statement  of  the  share  of  the 
trade  taken  by  the  United  Kingdom,  since  a  large  quantity 
of  foreign  goods  shipped  through  the  United  Kingdom  is 
classed  as  British.  This  faulty  classification  is  a  serious 
matter,  and  it  is  satisfactory  to  learn  that  legislation  will 
probably  be  introduced  at  no  distant  date  to  provide  for 
classification  according  to  actual  country  of  origin.  In  the 
case  of  goods  for  which  there  is  a  preferential  tariff  the 
statistics  may  be  more  safely  taken  as  a  guide,  but  the 
imports  of  such  goods  are  less  than  one-third  of  the  total. 

The  total  imports  into  New  Zealand  in  1912  amounted  to 
£20,976,434,  an  increase  of  £1,430,:)55  as  compared  with 
1911,  and  of  this  amount  the  share  of  the  United  Kingdom, 
as  shown  in  the  statistics,  is  58  per  cent.  The  imports  of 
goods    in    which     there    is     a     preference    amounted    to 
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£G,47G,752,  and  the  British  share  of  this  amount  was 
ii)7  per  cent.,  which  proves  how  useful  the  preferential  tariff 
has  been  to  British  trade.  As  in  other  Dominions,  more- 
over, the  British  share  is  really  more  important  than  the 
actual  percentage  shows,  since  a  large  part  of  foreign  trade 
is  in  goods  such  as  natural  products  in  which  United 
Kingdom  competition  is  impossible.  There  was  a  marked 
increase  in  the  imports  of  electrical  goods  in  1912,  viz., 
^71,000,  and  of  this  total  increase  the  United  Kingdom's 
increase  was  £49,000. 

The  Trade  Commissioner  points  out  that  buyers  in  New 
Zealand  show  a  preference  for  British  goods  ;  "  the  tariff  itself 
provides  for  preferential  duties  on  British  goods  on  about  one- 
third  of  the  total  of  imports ;  preference  for  British  goods  is  also 
shown  by  the  Government  in  the  purchases  of  State  Depart- 
ments and  by  municipal  bodies  and  harbour  boards,  some  of 
which  will  not  buy  elsewhere  than  in  the  United  Kingdom  ; 
many  agency  firms  will  not,  if  they  can  help  it,  take  agencies 
for  other  than  British  firms  ;  retail  as  well  as  wholesale 
•firms  may  be  found  who  will  not  handle  anything  bub 
British  goods  wherever  this  is  possible  ;  and  among  the 
purchasing  public  generally  many  may  be  found  who  will 
put  themselves  to  considerable  trouble  in  order  to  procure 
what  they  require  of  British  make."  All  this  is  very 
encouraging,  but  there  is,  unfortunately,  another  side  to  the 
picture,  and  that  is,  that  New  Zealand  firms  are  often  under  a 
misconception  as  to  what  can  or  cannot  be  produced  in  the 
United  Kingdom.  In  our  extracts  from  this  report  on 
another  page  we  quote  the  Trade  Commissioner  on  this 
subject.  The  obvious  conclusion  is  that  if  New  Zealand 
firms  are  unaware  of  the  capability  of  the  British  manu- 
facturer to  make  goods,  and  of  the  intrinsic  merit  of  the 
goods  themselves,  the  manufacturer  only  is  to  blame.  It 
jnust  be  remembered  that  New  Zealand  is  13,000  miles 
away  from  the  United  Kingdom,  and  that  facts  which  are 
known  to  everybody  at  home  are  therefore  not  necessarily 
known  in  New  Zealand.  American  firms  with  their , 
extraordinary,  and  not  always  laudable,  instinct  for  adver- 
tising, will  do  their  best  to  prevent  knowledge  of  facts 
detrimental  to  their  own  business,  and  with  a  zeal  which 
does  not  stop  at  exaggeration,  will  emphasise  the  quality  of 
their  own  goods  in  comparison  with  others.  If  we  fail  to 
•tell  firms  abroad  that  our  goods  are  available,  and  are  the 
best,  and  do  not  bring  these  goods  directly  under  their 
notice,  it  is  our  own  fault  if  the  facts  are  not  known. 

There  is  another  outstanding  point  dealt  with  in  this  report 
which  deserves  the  attention  of  firms  in  the  electrical  trade 
since  it  refers  chiefly  to  installation  work  which  takes  time  to 
<5omplete.  This  is  the  question  of  manufacturers'  responsi- 
bility for  the  efficiency  of  deliveries.  We  consider  this  point 
of  sufficient  importance  to  quote  here  the  Trade  Com- 
missioner's remarks  on  the  subject.  He  says  :  "The  British 
manufacturer,  especially  of  machinery,  has  one  great  asset 
in  the  intrinsic  merit  of  the  goods  he  sells,  and  it  may  be 
presumed  that  manufacturers  generally  would  not  seek  buyers 
who  from  ignorance  or  other  causes  failed  to  get  good  results 
out  of  their  purchases.  They  would  realise  that  if  they  did 
so  they  would  lose  in  the  end  by  earning,  quite  wrongly,  a 
reputation  for  selling  a  bad  article.  To  sell  goods  and  not 
to  be  willing  to  take  any  responsibility  for  their  quality  after 
they  have  left  the  works,  may  seem  sound  business,  but  it 
may  at  times  also  be  interpreted  to  mean  lack  of  confidence 
in  the  real  value  of  the  goods  delivered. 

"  It  is  a  common  practice  to  consign  goods, "say,  a  particular 
class  of  machinery,  to  an  agent,  but  to  draw  on  him  in  full 
against  documents  or  at  short  sight,  irrespective  of  the  pur- 
pose to  which  the  machinery  is  to  be  put.  /  would  state 
bluntly  thai  any  maker  ivho  values  his  reputation  and  that 
of  his  macldnery  ivill  not  consider  any  sale  transaction 
dosed  until  that  macldnery  is  in  use  and  yiviny  satisfaction. 
In  cases  where  there  is  delay  (and  these  are  not  a  few)  in 
getting  the  plant  installed  and  working,  wherever  the  fault 
lies  and  whatever  the  normal  terms  of  agency  may  be,  the 
manufacturer  should  work  loyally  with  his  agent  and  take 
responsibility  for  his  goods.  Confidence  begets  confidence, 
and  in  the  ideal  agency  the  agent  has  a  feeling  of  esprit  de 
.corps  and  loyalty  to  his  principals  ;  but  he  must  be  backed 
up  by  his  firm  if  they  expect  him  to  back  them. 


"  But  apart  from  this,  economy  can  be  effected.  If  a  manu- 
facturer, who  obviously  knows  his  goods  better  than  anyone 
else  can,  is  not  prepared  to  back  them  until  they  are  giving 
satisfaction,  how  can  the  agent  be  expected  to  do  so  ?  If 
one  or  other  has  to  allow  a  margin  for  contingencies,  it  is 
perfectly  obvious  that  the  agent,  who  does  not  know  the 
facts  as  accurately  as  the  people  who  made  the  machinery, 
will  normally  and  quite  rightly  allow  the  bigger  margin.  If 
he  gets  the  contract  for  which  he  is  tendering  he  gains,  but 
in  a  very  large  number  of  cases  he  will  lose  the  contract 
owing  to  his  margin  of  safety  being  excessive.  Further  than 
this,  an  agent  relieved  of  responsibility  for  machinery  which 
he  did  not  make,  and  for  delays  and  difficulties  which  are 
not  of  his  seeking,  will  work  on  a  finer  margin  to  get  busi- 
ness. It  may  be  added  that  this  is  not  pure  theory,  as  it 
has  been  tried  with  good  results." 

Though,  as  our  readers  are  aware,  we  do  not  join  with 
those  who  continually  bewail  the  shortcomings  of  our  home 
firms,  we  are  not  sure  that  there  is  not  on  occasion  too 
much  of  the  take-it-or-leave-it  attitude  on  the  part  of  manu- 
facturers here.  If  a  manufacturer  is  not  prepared  to  back 
his  own  goods,  how  can  he  expect  others  to  believe  in  them 
sufficiently  to  give  an  order  ?  To  the  buyer,  particularly 
when  he  is  so  far  away  from  the  source  of  supply,  the  back- 
ing of  machinery  means  the  deferring  of  payment  until  he 
is  sure  of  its  capacity  in  actual  working. 

There  are  many  other  matters  in  this  report  which 
are  deser^•ing  of  comment,  but  we  must  leave  them  to  the 
consideration  of  firms  sufficiently  interested  to  read  our 
extracts  or  to  obtain  a  copy  of  the  report  for  themselves. 
From  our  own  point  of  ^■iew  we  regret  that  the  report  con- 
tains no  reference  to  the  de^■elopment  of  electrical  enter- 
prises in  the  Dominion,  which  at  the  moment  are  of 
considerable  interest  both  to  the  Dominion  itself  and  to  our 
manufacturers  at  home. 

One  fact  brought  out  in  the  report,  however,  is  worthy 
of  note  in  our  columns,  and  that  is,  that  the  Trade 
Commissioner  has  been  able  to  safeguard  the  British 
telephone  instrument  trade.  When  the  duty  on  telephones 
was  to  be  abolished  it  was  found  possible  to  induce  the 
Government  to  retain  a  10  per  cent,  duty  on  foreign  instru- 
ments, while  abolishing  the  duty  on  British.  It  is  work  of 
this  practical  kind  which  is  proving  the  success  of  this 
organisation  for  the  encouragement  of  British  trade  in  our 
Dominions,  and  which  will,  we  hope,  eventually  bring  about 
'  a  considerable  increase  in  our  already  important  share  of 
the  trade.  If  this  is  to  be  brought  about  firms  here  must 
co-operate  with  the  Trade  Commissioners,  and  one  way  in 
which  they  can  do  this,  as  this  report  points  out,  is  by 
seeing  that  the  Trade  Commissioners  are  supplied  with  their 
catalogues  and  with  information  as  to  their  present  methods 
of  business. 


Copper, 


The  last  American  production  returns 
were  fully  up  to  the  most  sanguine  anti- 
cipations which  had  been  formed  by  dealers  in  copper,  there 
being  a  considerable  further  decrease  recorded  in  the  surplus 
unsold  stocks  at  the  United  States  refineries,  while  the 
output  also  underwent  a  reduction  during  the  month  of 
August,  the  strike  at  the  Lake  Mines  showing  itself.  As 
things  stand  now  the  position  of  copper  is  one  of  wholly 
unparalleled  strength,  and  the  future  can  only  be  viewed 
with  genuine  apprehension.  Actually  the  world's  reserves 
are  down  to  the  lowest  on  record,  and  the  immediate  out- 
look is  for  a  further  contraction,  though  this  process  cannot 
be  carried  far  now,  since  there  is  not  room  for  any  material 
further  contraction.  According  to  the  August  American 
statistics,  the  United  States  refinery  production  amounted  to 
58,764  tons,  a  falling  off  of  3,000  tons  or  so  compared  with 
July,  while  the  home  trade  takings  and  exports  combined 
totalled  G5,58()  tons,  an  increase  of  4,200  tons.  The  stocks 
at  the  United  States  refineries  were  reduced  to  the  record 
low  level  of  17,104  tons,  compared  with  23,920  tons  a 
month  previously,  the  reduction  being  thus  about 
7,000  tons. 
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It  was  not  surprising  that  the  publication  of  the  figures 
caused  a  good  deal  of  selling  on  the  market,  for  many 
people  had  purchased  on  the  strength  of  an  excellent  statistical 
showing,  and  the  figures  proving  in  every  way  satisfactory, 
they  naturally  took  their  profits.  On  the  top  of  this  there 
was  also  a  certain  amount  of  bear  selling,  which  came 
mainly  from  the  Continent,  where  a  poor  opinion  seems  to 
be  entertained  of  the  metal.  Certainly  Hamburg  is  ex- 
ceedingly bearish,  and  has  stood  at  well  below  London 
parity  with  a  heavy  depreciation  in  far  forward  deliveries. 
It  is  by  no  means  an  assured  thing  that  Hamburg  is  on  tlie 
right  side  of  the  market,  for  the  present  indications  point 
unmistakably  towards  serious  scarcity  soon,  but  the  symptoms 
of  receding  trade  generally  are  no  doubt  specially  influencing 
Continental  operators,  and  they  are  certainly  not  to  be 
disregarded.  The  point,  however,  as  regards  copper,  is 
whether  or  not  the  trade  recession  in  sight  is  likely  to  be 
discounted  by  the  falling-ofif  in  the  copper  production  over 
the  next  few  months  arising  from  the  labour  troubles  in  the 
Lake  Superior  region  and  elsewhere,  and  the  revolutionary 
disturbances  which  have  entailed  the  closing  for  months  of 
some  of  the  most  important  producers  and  smelters  in 
Mexico.  The  position  in  this  respect  has  become 
serious  across  the  Atlantic,  so  much  so,  that  in 
order  to  supplement  the  material  upon  which  the 
local  refineries  can  work,  the  Amalgamated  Copper 
Co.  have  been  buying  rough  copper,  such  as  Chile 
bars  and  English  and  French  material,  and  taking  it  out  of 
warehouses  in  London,  Liverpool  and  Havre,  and  shipping  it 
to  New  York.  This  material  will  be  refined  at  one  of  the 
American  plants  of  the  Amalgamated  Co.,  and  in  all  pro- 
bability the  refined  copper  will  then  find  its  way  back  to 
Europe.  The  transactions  clearly  enough  show  the  gravity 
of  the  position  in  the  United  States,  and  it  is  the  opinion  of 
those  best  informed  that  the  next  few  weeks  will  see  no 
relief  from  the  present  scarcity.  It  is  specially  significant 
that  on  occasions  lately  the  cheapest  sellers  have  been  the 
producers,  dealers  not  having  material  to  offer  for  sale,  and 
naming  comparatively  excessive  figures.  A  very  large 
business  has  been  done,  and  one  of  the  big  electrical  com- 
panies which  left  the  filling  of  its  October  requirements 
rather  late,  had  to  pay  a  fairly  stiff  price,  for,  unable  to 
obtain  metal  from  producers,  it  was  forced  to  take  its  needs 
from  dealers,  and  from  one  of  the  English  refiners  who  had 
a  little  metal  over  for  sale.  There  may  be  fluctuations,  but 
there  really  seems  a  very  good  chance  of  prices  running  up 
further  before  the  position  is  permanently  relieved. 


The  evidence  [given  at  the   resumed 

e  1  isgi        inquiry  conducted  by  Maior  Prinde  into 
Inquiry.  ,        .  t  i    ~ 

the   circumstances   attendmg    the    recent 

disaster  at  Aisgill  was  in  some  respects  of  an  extraordinary 
nature.  So  far  as  the  origin  of  the  fire  was  concerned,  the 
testimony  of  Capt.  Walter  Hill  appears  conclusive — though 
previous  witnesses  had  already  practically  settled  the  matter. 
Capt.  Hill  said  that  he  first  noticed  "  a  big  flare  of  light 
outside  the  carriage,"  which  was  already  on  fire  when  he 
got  out  (about  two  minutes  after  the  collision  occurred)  ; 
the  fire  was  in  the  roof.  "  Before  getting  out  he  could 
hear  the  roar  of  the  gas  flames  which  were  coming  out 
from  underneath.  They  were  playing  on  the  bottom  of 
the  third  compartment."  "  All  was  silent  except  for  the 
roar  of  the  gas."  One  of  the  railway  oflicials  "got  under- 
neath the  train  and  tried  to  hammer  down  the  pipe  from 
which  the  gas  was  playing  on  the  bottom  of  the  carriage." 

Another  witness,  Mr.  Roland  Brander,  was  asked  :  "  Did 
you  see  or  hear  the  roar  of  burning  gas  ? "  He  replied  : 
"  Yes,  several  times.  It  was  like  the  roar  of  the  lights  used 
at  night  time  while  the  roads  are  undergoing  repair." 

Capt.  Eustace  Jotham,  another  passenger,  said  :  "  He  saw 
a  blaze  as  soon  as  he  got  out  of  the  train.  He  thought  it 
was  caused  by  gas,  because  it  flared  up  and  went  out  again. 
If  it  had  been  wreckage  burning  it  would  not  have  gone  out 
so  quickly."  Mr.  T.  E.  Maley,  a  passenger,  said  :  "  The 
flame  he  saw  in  the  roof  of  the  carriage  was  certainly  the 


flame  of  gas,  because  it  was  a  steady  and  continnoug  light/ 
and  did  not  flicker." 

So  much  for  the  part  played  by  gas ;  we  cannot  imagine 
that  anyone  with  an  open  mind  on  the  sobject  will  retain 
any  doubt  regarding  it.  But  the  most  remarkable  state- 
ment was  that  made  by  Sir  Guy  Granet,  general  manager  of 
the  Midland  Railway,  who,  after  detailing  the  steps  that  had 
been  taken  to  comply  with  the  recommendations  of  Major 
Pringle  in  connection  with  the  Hawes  Junction  accident, 
including  the  provision  of  an  automatic  valve  to  prevent  the 
outrush  of  gas  (not  fitted  to  the  coaches  that  were  burnt;, 
said  that  taking  the  statistics  of  accidents  over  the  whole 
country  for  the  last  32  year.'^,  there  had  been  1,602  cases, 
in  2.3  of  which  fire  occurred.  Two  of  these  fires  were 
attributed  to  oil  lamps,  three  to  electrical  causes,  seven  to 
fires  from  locomotives,  and  eight  to  gas.  This  is  the  first 
time  that  we  have  ever  met  with  the  definite  statement 
that  a  train  fire  after  an  accident  was  due  to  electricity — an 
astounding  statement,  for,  as  Major  Pringle  pointed  out  in' 
his  report  three  years  ago,  "  it  is  a  simple  matter  to  prevent 
danger  from  short-circuiting  of  electric  wires  by  the  proper 
provision  and  arrangement  of  fuses,"  and  with  the 
low  voltage  employed  on  trains — far  less  than  that 
used  in  a  modern  telephone  exchange  (24  volts  as 
compared  with  40)  an  arc  cannot  possibly  be 
maintained.  We  unhesitatingly  stigmatise  the  statement 
that  electricity  was  the  cause  of  fire  as  a  ridiculous  assertion^ 
and  we  are  certain  that  no  Board  of  Trade  Inspector  could 
be  persuaded  to  entertain  it  for  one  moment.  Let  Sir  Guy 
produce  a  Board  of  Trade  report  in  which  that  view  is  taken 
— if  he  can  ! 

Sir  Guy  goes  on  to  say  that  his  company  investigated 
foreign  practice,  and  found  that  the  consensus  of  opinion 
abroad  was  in  favour  of  gas  rather  than  electricity,  and  adds  : 
"  I  am  informed,  but  I  have  not  jet  verified  this  informa- 
tion, that  the  German  and  Austrian  railways have 

60,000   passenger  vehicles,   and  there  is   not  one  of  them 
which  is  lighted  by  electricity." 

This  statement  takes  one's  breath  away.  Has  Sir  Guy 
Granet  never  travelled  on  the  Continent  ?  If  so,  he  must 
surely  have  been  aware  that  a  considerable  proportion  of  the 
German  and  Austrian  coaches,  as  well  as  of  French,  Swiss 
and  Russian  trains,  are  lighted  with  electricity,  and  have 
been  for  years  past,  and  he  ought  to  know  that  governing 
bodies  have  repeatedly  urged  the  adoption  of  electric  light- 
ing owing  to  the  frequency  of  train  fires  on  gas-lighted 
trains,  as  mentioned  elsewhere  in  this  issue.  There  are  two 
aspects  in  which  this  remark  of  Sir  Guy  Granet  strikes  us  a& 
particularly  unfortunate,  if  not  reprehensible  :  first,  in  that  it 
suggests  that  the  Midland  Railway  Co,  look  to  foreign  practice 
for  guidance — surely  the  British  railways  have  always 
claimed  to  lead  the  world  1 — and,  secondly,  in  that  the 
manager's  information  regarding  the  practice  which  he  cit€s 
is  so  ludicrously  and  palpably  erroneous.  He  ought  never 
to  have  put  forward  such  a  statement  without  verification  -, 
and  he  could  not  have  verified  it  if  he  had  tried. 

For  the  information  of  Sir  Guy  Granet,  we  may  add  to- 
the  list  of  British  train  fires  due  to  gas,  to  which  he  con- 
fines himself,  the  following  cases  on  the  Continent,  whither 
he  professes  to  go  for  some  of  his  facts  : — Waunsee,  1887  ; 
Limito  (Milan),  1893  ;  Offenbach,  1900  ;  Berlin,  1908  ; 
Vienna,  June,  1908;  Vienna,  July,  1908;  Marbourg, 
1909  ;  Herlisheim,  1909  ;  Saint-Xazare,  1909  :  Innsbruch, 
1909;  Uhersko,  1909;  Villepreux,  1910— and  in  the 
United  States,  Trenton,  1909. 

From  the  evidence  of  Mr.  Bain,  carriage  and  wagon 
superintendent,  it  appears  that  ////  cans  are  provided  as  part 
of  the  train  etiuipment,  to  put  out  a  gas  fire  by  popping  the 
can  over  the  end  of  the  broken  pipe  1  He  held  that  all  the 
gas  must  have  escaped  from  the  cylinders  within  two  and 
a  half  minutes  after  the  accident ;  that  may  be  so,  but 
Capt.  Hill  saw  the  gas  alight  and  heard  the  roar  before  he 
got  out,  and  he  was  out  in  two  minutes  I  He  also  believed 
that  if  the  carriages  had  been  of  the  new  type  with  steel 
frames,  the  passengers  would  only  have  had  a  very  bad 
shaking.  Then,  why  are  the  Midland  Co,  using  ancient 
coaches  like  those  that  were  burnt — built  "about  1900  or 
before,"  with  wooden  underframes — on  their  main-line 
expresses  ?  The  more  the  oflicials  of  the  company  say,  the 
worse  the  light  in  which  they  make  the  company  appear. 
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THE   POWELL 

SACCHARINE     PROCESS     FOR     SEASONING 

AND    PRESERVING    TIMBER. 


By  E.  E.  NEALE. 


It  is  strange  that,  although  experiments  were  carried  out  on 
a  commercial  scale  at  Stratford  in  190i,  the  Powell  timber 
seasoning  and  preserving  process  is  only  now  becoming 
widely  known  in  this  country.  In  Australia,  New  Zealand 
and  India,  large  Powellising  depots 
have  been  erected,  and  the  process  has 
been  successfully  applied  for  years  past. 

The  process  originated  in  the  use  of 
saccharine  materials  to  fill  the  interstices 
of  timber  and  prevent  ingress  of  the 
mycelium  of  dry  rot.  The  preliminary 
experiments  showed  that  by  impregna- 
tion with  a  solution  of  sugar  and  its 
by-products,  timber  can  be  seasoned 
rapidly  and  without  deterioration. 
Moreover,  the  stable  hydrocarbons  of 
the  sugar  are  incapable,  in  the  absence 
of  soluble  nitrogenous  matter,  of 
nourishing  septic  organisms,  while,  by 
the  addition  of  arsenic  solution  and 
other  poisons,  insect  attack  can  be 
repelled.  The  solution,  the  exact  com- 
position of  which  varies  with  the 
density  of  the  timber,  and  the  use  to 
which  it  is  to  be  applied,  penetrates 
every  cell  and  fissure  of  the  timber 
without  the  application  of  pressure  or 
vacuum,  and  the  interstices  are  filled 
with  a  material  which  has  a  reasonable 
approximation  to  an  amorphous  form  of 
timber.  The  seasoning  and  preserva- 
tive action  thus  consists  in  replacing 
moisture  and  unstable  juices  by  a  substance  which  appears  to 
enter  into  molecular  combination  with  the  timber,  and  then 
to  remain  absolutely  inert.  As  compared  with  air  drying, 
the  process  is  very  rapid,  and  fills  the  interstices  with  pre- 
servative material  of  appreciable  mechanical  strength  instead 
of  leaving  them  shrunken  and  empty. 

A  Powellising  equipment  comprises  processing  and  storage 
tanks  and  drying  kilns,  a  steam  boiler  and  feed  and  circu- 
lating pumps,  and  a  water  reservoir  if  the  supply  be  at  all 
irregular.  The  general  lay-out  of  the  plant  is  clearly  shown 
by  the  accompanying  plan  and  key.  The  liquor  in  b,  c  and  d 
is  heated  by  steam  supply  from  the  boiler  m,  and  the  circu- 
lating pump  E  is  used  to  fill  or  empty  the  processing  tanks  b, 
which  are  fitted  with  steam  heating  pipes  ;  r  is  used  to 
pump  cold  water  through  the  coils  i,  in  order  to  provide 
rapid  and  efficient  temperature  control  in  the  processing 
tanks.  The  whole  equipment  is  now  arranged  on  one  level, 
the  use  of  a  centrifugal  circulating  pump,  costing  £15  or  so, 
being  much  more  economical  than  arranging  overhead  tanks, 
as  was  formerly  the  practice. 

The  telegraph  poles  or  other  timber  to  be  processed  are 
stacked  in  the  open  tanks  b*,  suitable  spacing  and  pinning- 
down  cross  pieces  being  used.  Liquor  at  about  140°  F.  is 
then  pumped  in  till  the  timber  is  completely  submerged,  and 
the  temperature  is  gradually  raised  to  about  215°  F.,  rapid 
temperature  control  being  effected  as  and  when  necessary  by 
aid  of  the  coils  i  in  b.  During  this  stage,  which  occupies 
about  15  hours,  according  to  the  size  and  density  of  the 
timber,  all  the  contained  air  bubbles  out  of  the  timber,  and 
the  sap  juices  (which  boil  at  a  temperature  below  that  to 
which  the  saccharine  solution  is  raised)  are  driven  off  ;  the 
albuminous  materials  in  the  timber  are  meanwhile  coagulated. 
During  the  cooling  stage,  which  occupies  about  the  same 
time  as  the  heating,  the  absorption  of  the  liquor  chiefly 
occurs,  and  every  interstice  in  the  whole  bulk  of  the  timber 
becomes  filled   with  poisoned    saccharine  matter,  which  is 


subsequently  visible  neither  as  syrup  nor  crystals,  and  which 
will  not  leach  out  under  any  exposure  to  weather.*  Any 
degree  of  dryness  (and  hence  a  high  insulation  resistance) 
can  be  secured  without  injuring  the  subsequent  properties 
of  the  wood,  but  the  only  materials  removed  from  the  wood 
are  air  and  moisture,  for  which  are  substituted  preservative 
matter  and  such  materials  as  arsenic,  required  to  repel  insect 
attack.  Telegraph  poles  and  the  like  need  not  be  taken 
from  the  processing  tank  to  the  drying  room  or  kiln,  but 
cross-arms  and  such  smaller  pieces  should  be  so  dried.  When 
sufficiently  desiccated,  the  wood  is  absolutely  seasoned  and 
ready  for  use.       The  total   time  occupied  in  seasoning  and 


*  Being  run  in  on  trucks  if  tne  tanks  are  some  distance  from  the 
wharves  or  timber  stacks,  &c.  By  hand  filling,  some  30  per  cent, 
more  timber  can  be  got  into  each  tank,  and  the  cost  of  treatment 
is  correspondingly  reduced. 


A,  Travelling  crane  ;  b,  Processing  tanks ;  c,  Liquor  cisterns ;  d,  Syrup 
preparing  cistern ;  e,  Centrifugal  pump,  arranged  to  carry  liquor  from 
D  to  c,  c  to  B,  or  B  to  c,  according  to  needs;  f,  Centrifugal  pump  sup- 
plying cooling  coils  in  b  ;  o,  Spare  centrifugal  pump ;  h,  Holding  down 
irons ;  i,  Coils  used  for  heating  and  cooling ;  k,  Engine  driving  pumps ; 
L,  Dipping  taJik  for  treated  timber ;  m,  Boiler  house.  Plant  shown 
will  treat  about  3,000  c.  ft.  of  sleepers  or  poles  per  24  hours. 

Powell  Sacchakine  Process  Plant. 


preserving  green  timber  varies,  according  to  the  size  and 
density  of  the  latter,  from  a  few  days  to  three  or  four  weeks. 

An  installation  suitable  for  the  treatment  of  80  telegraph 
poles  (or  320  9  ft.  x  10  in.  x  5  in.  railway  sleepers)  per 
diem  comprises  two  40  ft.  x  4  ft.  x  6  ft.  2  in.  processing 
tanks,  five  circular  liquor  cisterns  and  one  dissolving  tank, 
and  costs,  complete  with  a  7  ft.  x  26  ft.  Lancashire  boiler 
and  the  necessary  piping,  feed  and  circulating  pumps  and 
engine  for  the  same,  about  £1,300  f.o.b. 

The  cost  of  treatment  naturally  varies  with  the  nature  of 
the  timber  and  the  cost  of  materials  and  labour.  Under 
English  conditions,  the  cost  of  treating  telegraph  poles,  &c., 
is  about  2d.  per  cb.  ft.  (the  cost  of  the  material  absorbed 
being  about  Id.  per  cb.  ft.),  to  which  must  be  added  the 
patentees'  royalty! ;  in  the  case  of  small  parts,  needing  kiln 
drying  after  impregnation,  the  cost  of  treatment  is  from  50 
to  100  per  cent,  greater.  The  cheaper  grades  of  sugar 
by-products  are  quite  good  enough  for  telegraph  poles,  rail- 
way sleepers,  piles,  platforms,  &c.,  and,,  in  cases  where  a 
darker  colour  improves  the  appearance  of  the  timber  {e.g., 
mahogany,  walnut,  oak,  elm,  &c.),  the  cheaper  materials  are 
distinctly  advantageous  even  for  high-class  work.  Where 
the  light  colour  of  timber  is  to  be  preserved  (as  in  sycamore, 
pine  and  other  white  woods),  raw  sugar  or  glucose  should 

*  Experiments  show  that  the  saccharine  can  only  be  extracted 
by  prolonged  boiling  of  finely  powdered  wood.  Similarly  the 
poisonous  material  ci»n  only  be  recovered  by  destroying  the  wood 
with  concentrated  nitric  acid — prolonged  soaking  in  water  removes 
no  appreciable  trace  of  arsenic. 

t  The  Powell  Syndicate  has  such  faith  in  the  future  of  the 
process  that  it  prefers  to  take  shares  in  payment  for  permission 
to  Powellise  timber.  Rights  are  only  sold  on  a  royalty  basis  to 
Government  and  railway  companies  or  other  concerns,  the  chief 
business  of  which  does  not  depend  on  timber  preservation. 
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be  used  and  the  coat  of  special  materials  is  somewhat 
increased.  The  cost  of  arsenic  salts  and  other  materials  is 
hardly  appreciable. 

In  Bombay,  the  syndicate  charges  5d.  per  cb.  ft.  for 
treating  sleepers  in  its  own  works,  and  the  chief  engineer 
of  the  West  Australia  Railway  quotes  as  the  average  cost  of 
treating  sleepers,  8'68d.  per  cb.  ft.  plus  royalty  to  patentees. 

Typical  data  as  to  the  amount  of  solution  absorbed  by 
various  timbers  are  given  in  the  following  table.  Naturally 
the  absorption  of  each  timber  varies  largely  ;  for  instance, 
tht»re  are  seven  or  eight  mahoganies,  the  softer  ones  of 
which  absorb  two  or  three  times  as  much  solution  as  the 
harder  varieties. 


Ahsorption  of 

Solution 

BY 

Various  Timbers. 

^ — __— 

-  Absorption, < 

Per  cent,  of 

Lb./cb. 

ft,        weight  of  timber 

Ash      

5i 

12i 

Basswood 

15 

over  50 

Beech 

26 

60 

Mahog-any 

1:5 

30 

Pinb*    

3i 

8-10 

*  The  strength  and  toughness  of  this  timber  is  greatly  increafed. 
White  pine  absorbs  rather  more  solution  than  red  or  yellow  pine. 

Characteristics  and  Applications  of  Processed  Timber. — 
Timber  is  not  rendered  gritty  or  sticky  by  the  Powell 
process,  and  is  as  easy  to  "  convert  "  as  air-seasoned  timber. 
Processed  timber  is  not  corrosive  to  the  flesh  or  to  metals  : 
it  is  non-odorous,  and  can  be  painted  more  economically 
than  the  more  absorbent  air-seasoned  wood.  The  filling 
material  is  not,  like  creosote,  inflammable,  but  renders 
timber  distinctly  less  flammable  by  filling  its  pores  with  inert 
material.  By  a  modification  of  the  standard  process,  most 
timbers  can  be  made  flame-resisting  at  a  slightly  increased 
cost. 

Powellised  timber  is  practically  non- absorbent  to  moisture 
under  ordinary  conditions  of  weather  exposure  ;  even 
during  prolonged  submersion  the  wood  absorbs  less  than 
50  per  cent.  (20  per  cent,  in  the  case  of  beech),  as  much 
moisture  as  unprocessed  timber,  and  the  preservative  and 
poisonous  materials  are  not  leached  out  appreciably. 
Powellised  timber  is  used  in  the  construction  of  dies  for 
brickmaking  machinery,  and  in  other  applications  where  it 
is  exposed  to  steam,  heat  and  moisture,  without  appreciable 
softening  or  warping,  and  without  permitting  corrosion  of 
screws  embedded  in  it.  Timber  processed  by  a  solution  specially 
prepared  to  resist  teredos  has  been  satisfactorily  employed 
for  piling  in  waters  infested  with  these  worms.  White  ants 
are  a  terrible  pest  in  many  countries,  and  mere  surface 
protection,  however  perfect  in  itself,  is  insufficient, 
since  the  termites  gain  access  through  cracks  or  nail 
holes  to  the  central,  unprotected  wood,  and  soon  com- 
pletely destroy  the  latter,  while  leaving  practically  no  out- 
ward evidence  of  their  inroads.  The  complete  impregnation 
secured  by  the  Powell  process  has  proved  the  only  effective 
means  of  preserving  sleepers,  cable  troughing  and  telegraph 
poles  in  Australia  and  other  white-ant  countries. 

Owing  to  the  fact  that  they  have  been  subjected  neither 
to  vacuum  nor  to  pressure,  the  cell  walls  and  fibres  of 
Powellised  timber  retain  their  original  strength,  which  is 
augmented  by  the  coagulation  of  albuminous  materials  and 
the  intimate  absorption  of  saccharine  matter  ;  this  increase 
in  strength  is  particularly  noticeable  in  the  sapwood,  which 
becomes  practically  equal  to  heartwood.  A  number  of  tests 
on  Australian,  New  Zealand  and  American  timbers  show 
20  per  cent,  to  35  per  cent,  decrease  in  weight  end  30  per 
cent,  to  50  per  cent,  increase  in  strength  in  hard  woods  ; 
and  30  per  cent,  to  35  per  cent,  decrease  in  weight  and 
30  per  cent,  to  40  per  cent,  increase  in  strength  in  soft 
woods,  due  to  Powell ising. 

As  compared  with  untreated  wood  delivered  ready  for  use, 
Powellised  timber  has  an  ultimate  tensile  strength  greater 
by  G  per  cent,  to  2G  per  cent,  in  the  case  of  Indian  teak, 
14  per  cent,  to  32  per  cent.  American  pitch  pine,  29  per 
cent,  to  40  per  cent,  best  white  pine,  and  from  50  per  cent, 
to  over  100  per  cent,  in  the  case  of  yellow  deal.  All  timbers 
become  distinctly  stronger  in  bending  and  compression  when 
processed,  and  the  increased  bonding  of  the  fibres  is  clearly 
evidenced  by  its  effect  on  the  strength  of  the  wood. 

The  Powell  process  has  proved  equally  successful  in 
seasoning  green  timber  for  fine  cabinet  and  all  heavier  con- 


structional purposes,  and  in  seasoning  and  preserving  paving 
blocks,  piles,  troughing,  sleepers  and  telegraph  poles.  In 
short,  it  is  applicable  to  all  timl^ers,  whatever  their  anb- 
seriuent  application.  By  erecting  processing  plant  near 
forests  (an  easy  matter  in  view  of  the  simple  equipment 
required),  timber  can  be  completely  seasoned  and  preserved 
within  a  few  weeks  from  the  date  it  is  felled.  This  remark- 
able claim  has  h)een  fully  justified  by  work  carried  cut  in 
various  countries  during  the  past  five  or  eight  years,  and  it 
is  hardly  too  much  to  say  that  the  process  is  destined  to 
revolutionise  the  timber  trade  by  conserving  timber  supplies 
and  making  it  unnecessary  to  hold  large  seasoning  stocks. 

In  conclusion,  it  should  be  emphasised  that  the  Powell 
treatment  is  not  a  new  process.  It  has  been  tested  and  its 
efficacy  proved  under  all  conditions  of  climate,  and  under 
exposure  to  all  fungus  and  insect  attacks.  Incontrovertible 
evidence  is  forthcoming  from  all  quarters  as  to  the  reli- 
ability of  the  process,  which  certainly  deserves  to  be  better 
known  and  more  widely  employed  in  this  country.  Among 
the  applications  which  have  already  been  found  for  the  pro- 
cess in  electrical  work  may  be  noted  the  seasoning  and  pre- 
servation of  telegraph  poles  and  cross-arms,  insulator  pins, 
cable  troughing,  tanks,  panels  and  base-boards  and  the  wood- 
work in  tramcars.  Sec. 


CORRESPONDENCE. 


Letter t  received  by  ut  after  5  P.M.  ON  TUESDAY  cannot  appear  umtil 
the  following  week,  Correipondentt  fhould  forward  their  comTnv.ni- 
catiom  at  the  earliest  possible  rruyrrent.  No  letter  can  be  published 
unless  we  have  the  toriter't  name  and  address  in  our  potsession. 


The  Metalite  Meeting. 

My  attention  was  drawn  to  your  repoit  of  the  Metalite 
shareholders'  meeting,  and,  as  a  shareholder,  I  am  perfectly 
disgusted  with  the  whole  matter.  I  had  no  notice  of  such 
a  meeting,  neither  bad  my  friends,  also  shareholders. 

We  are  more  than  grateful  to  Mr.  Harrison  for  his  atten- 
tion to  the  interests  of  the  shareholders.  If  he  would  kindly 
publish  his  address  there  are  many  who  would  communicate 
with  him,  and  I  feel  sure  would  support  him  financially  in 
any  action  he  may  deem  proper  to  take. 

I  would  like  to  ask  Mr.  Harrison  whether  it  is  true  that 
he  never  transferred  the  patents  mentioned  in  the  prospectus, 
because  it  is  rumoured  that  he  was  never  paid  for  them. 
I  am  told  that  they  still  stand  in  his  name  ;  if  this  is  so, 
how  does  it  come  about  ? 

Mr.  Harrison  was  the  works  manager  and  engineer  to  the 
company.     Will  he  give  his  reason  for  leaving  the  company  ? 

In  Mr.  Metcalfe's  evidence,  before  Mr.  .Justice  Eady,  and 
in  the  presence  of  Mr.  Stewart  (who  is  chairman  of  both 
vendor  companies,  also  the  promoting  company.  Electrical 
Trust,  Ltd.,  and  the  Metalite,  Ltd.),  he  stated,  on  oath, 
that  the  Bryant  Trading  Syndicate,  Ltd.,  was  in  a  profit- 
earning  condition.  Then  why  is  it  that  this  vendor  com- 
pany does  not  pay  a  dividend  ?  also,  why  does  it  not  pay 
the  calls  due  on  the  shares  of  Metalite,  Ltd. .'  Mr.  Stewart 
did  not  contradict  ^Ir.  Metcalfe's  statement. 

The  whole  matter  appears  to  me  to  :ome  under  a  category 
bearing  a  very  unpleasant  name,  having  most  serious 
consequences. 

I  am  desirous  of  hearing  of  any  combined  action  on  the 

part  of  the  shareholders. 

A  Northern  Shareholder, 


Continuity. 

I  presume  that  some  of  your  remarks  on  the  latest 
Birmingham  Address  are  "  writ  sarcastic,"  for  the  "  Ad- 
vancement of  Science"  (the  raison  d'etre  of  the  British 
Association)  is  not  hel[->ed  by  statements  and  assertions  for 
which  no  evidence  is  offered  ;  but  scientists  on  a  holiday  are 
only  human,  and  they  must  be  allowed  their  little  jokes  I 

Now,  to  business. '  You  end  your  article  with  the  follow- 
ing quotation  : — 

"  The  actions  of  the  Deity  make  no  appeal  to  any  special 
sense  ....  we  are  deaf  and  blind,  therefore,  to  the 
immanent  Grandeur  around  us,  unless  we  have  insight 
enough  to  appreciate  the  Whole,  and  to  recoynise  in  the  ivoren 
fabric  of  existence,  flowing  steadily  from   the  loom  in  an 
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infinite  progress  towards  perfection,  the  evei--groiving  garmmt 

of  a  transcendent  Gody 

And  I  shall  be  happy  to  pay  you  or  anybody  else  £5,  or 

to  give  the  money  to  the  I.E.E.  Benevolent  Fund,  if  any 

sense  can  be  made  of  the  words  I  have  underlined.     They 

sound  to  me  like 

Tosh. 

London,  September  IBth,  1918. 

[Sir  Oliver  Lodge,  whose  admirable  address  has  evoked  a 
chorus  of  applause  on  all  hands,  may  or  may  not  think  it 
worth  while  to  take  cognisance  of  our  correspondent's 
inability  to  understand  it — we  have  our  doubts.  But  the 
former  has  the  courage  of  his  opinions,  whereas  the  latter 
merely  labels  himself  "  Tosh  "  !  We  leave  it  at  that.— Eds. 
Elec.  Rev,]  

The  Durability  of  Electric  Plant. 

Those  who  have  been  associated  with  the  developmsnt  of 
the  electrical  industry  from  the  earliest  days  will  readily  call 
to  mind  how  the  question  of  depreciation  of  electrical  plant 
used  to  be  a  frequent  subject  for  discussion  and  debate  ; 
interesting  facts  are  now  being  established  which  indicate 
that  some  of  the  most  sanguine  expectations  are  likely  to  be 
fulfilled.  For  instance,  I  well  remember  Col.  Crompton 
claiming  that  the  depreciation  of  electric  motors  and 
dynamos  might  possibly  prove  to  be  1  per  cent,  or  less. 
Recalling  this  prophecy,  I  think  your  readers  will  regard 
the  following  case  as  of  interest : — 

Ten  years  ago  I  provided  a  factory  with  a  complete 
generating  plant  and  electric  motors  for  driving  all 
machinery.  This  plant  has  been  running  a  steady  10  hours 
a  day  for  these  ten  years,  and  in  only  one  or  two  cases 
do  the  commutators  show  the  slightest  sign  of  wear,  and 
the  same  applies  to  the  bearings.  The  bulk  of  the  motors 
run  sewing-machine  benches  driving  direct  to  the  pulley 
shafting,  the  speed  being  about  400  revolutions ;  on  the 
commutators  of  these  machines  not  the  elightest  depression 
can  be  detected  under  the  carbon  brushes.  Slow  speed  is, 
of  course,  an  advantage,  and  it  is  only  fair  to  state  that 
the  machinery  has  been  supervised  by  myself  throughout 
the  10  years,  regular  bi-monthly  inspections  being  made. 
Employers  of  machinery  are,  as  a  rule,  wonderfully  supine 
as  to  the  advantage  of  placing  their  plant  under  expert 
supervision,  and  often  have  to  pay  heavily  through  placing 
too  much  reliance  upon  a  not  too  well  educated  staff. 

The  sewing-machine  motors  referred  to  have  made  some 

75  million  revolutions. 

W.  Poynter  Adams. 

Westminster, /Se^  to??  Jer  11 /A,  1913. 

[This  appears  to  be  the  installation  described  in  our  issue 
of  July  31st,  1903.— Eds.  Elec.  Rev.] 


Apparatus  on  Hire. 


In  view  of  Mr.  T.  0.  Parsons's  interesting  article  on  the 
advantages  of  municipal  motor  hiring  last  week,  perhaps  it 
may  be  as  well  to  state,  on  the  other  hand,  a  few  of  the 
objections  to  such  schemes,  though  to  the  ordinary  electrical 
trader  or  business  man  several  are  at  once  obvious. 

In  the  first  place,  as  things  stand  at  present,  a  munici- 
pality or  Corporation  can  usually  buy  motors  or  other 
apparatus  at  a  price  considerably  below  that  at  which  even 
the  largest  electrical  trader  or  contractor  is  able  to,  and  if 
the  municipal  hiring  or  sales  department  is  then  deliberately 
run  at  a  loss,  as  appears  to  be  advocated,  or,  what  amounts 
to  the  same  thmg,  is  made  to  show  only  a  negligible  credit 
balance  after  several  years  of  working  without  any  charge 
being  made  for  supervision,  then  it  is  doing  a  very  serious 
injury  to  the  electrical  industry. 

The  prices  for  the  whole  of  the  electrical  trade,  just  as 
for  any  other  trade,  are  based  on  the  assumption  that  the 
ultimate  purchaser  and  user  of  the  goods  shall  pay  a  certain 
price  which  shall  be  somewhat  above  that  at  which  a  trader 
dealing  in  the  goods  could  buy  them.  If  a  Corporation 
department  sella  or  hires  out  motors  or  other  apparatus  on  a 
lower  basis  than  this,  the  position  of  the  local  trader  or 
contractor  is  not  a  very  enviable  one,  and  he  surely  has  a 
distinct  grievance.  The  remedy  appears  to  lie  in  the  way 
of  making  Corporations,  who  are  not  out  for  profit,  pay  the 
ordinary  customers'  prices  for  their  goods,  and  it  would  be 


ditticult  to  suggest  anything  that  would  put  the  electrical 
industry  more  quickly  on  a  sound  basis,  if  it  could  be  done. 
Municipal  undertakings,  however,  though  they  can  always 
borrow  money  and  go  on  paying  back  merrily  to  the  rates, 
are  not  all  of  them  in  a  position  to  run  even  a  hiring  de- 
partment at  a  loss,  and  it  appears  quite  possible  that  future 
legislation  will  enforce  the  keeping  of  separate  accounts  with 
a  correct  apportionment  of  establishment  charges  in  the  case 
of  all  municipal  trading  departments,  so  that  the  full 
amount  of  these  losses  will  have  to  be  accounted  for. 

With  regard  to  the  reliability  and  maintenance  of  the 
motors,  there  would  appear  to  be  no  reason  why  private  firms 
should  take  less  interest  in  their  property  than  municipali- 
ties, and,  generally,  a  company,  either  by  its  own  experienced 
staff  or  through  the  experienced  staff  of  the  large  insurance 
companies  specialising  in  the  work,  can  give  better  attention 
than  a  Corporation  department  where  young  assistants  are 
generally  employed,  who  are  working  for  experience  only  and 
are  practically  unpaid. 

The  stock  of  motors,  namely,  eight,  mentioned  by  Mr. 
Parsons,  appears  very  inadequate  and  is  quite  insignificant 
compared  with  the  number  held  in  stock  by  firms  specialising 
in  the  hiring  out  of  electric  motors. 

The  Electric  Motor  and  Store  Hiring  Co.,  Ltd. 

H.  S.  Ingleby,  Secretary. 

Leeds,  September  loth,  1913. 


The  City  Guilds  Examinations. 

I  have  read  with  interest  the  letter  by  Mr.  Perren 
Maycock,  which  you  published  on  the  12th  inst.,  and  con- 
sider it  worthy  of  serious  consideration  by  professors  and 
teachers  who  have  to  coach  students  for  the  examinations 
of  the  City  and  Guilds  of  London  Institute. 

Mr.  Perren  Maycock  is  well  known  as  an  author  and 
lecturer  on  various  electrical  subjects,  and  I  do  not  doubt 
that  his  remarks  will  have  the  effect  of  stirring  up  those 
who  are  responsible  for  the  selection  of  the  text- books 
recommended. 

It  is  essential  in  all  things  electrical  to  be  up-to-date, 
and  a  student  who  requires  a  useful  book  should  know  what 
is  best  suited  to  his  studies  ;  the  0.  and  G.  does  not  assist 
him,  although  it  is  intended  to  do  so. 

The  suggestion  of  consulting  a  number  of  professors  and 
teachers  on  the  above  subject  might,  with  advantage,  be 
extended  to  the  subject  matter  of  the  examinations,  which 
lack  lamentably  the  practical  modern  needs  of  the  industry. 

Co-operation  would  produce  more  useful  papers^  and  would 
result  in  employers  recognising  the  certificates  as  a  standard 
of  eflBciency  useful  to  their  business,  a  feature  at  present  not 
existing.  A  contractor  will  not  employ  a  certificated  wire- 
man  because  he  knows  the  exact  method  of  making  a  T,  Y, 
or  married  joint,  which  are  forbidden  by  the  rules  of  the 
I.E.E.  and  similar  bodies.  He  needs  a  man  practised  in 
systems,  diagrams,  &c.,  all  of  which  should  be  attended  to 
more  fully  in  technical  schools  than  at  present. 

W.  Ellerd-Styles. 

Leytonstone,  September  Ibth,  1918. 


An  Echo  of  the  Marconi  Contract. 

My  attention  has  been  called  to  your  references  to  my- 
self in  your  issues  of  August  1st  and  15th. 

I  am  unaware  of  having  done  or  said  anything  to  call  for 
such  discourteous  personal  comments. 

Courtesy  or  discourtesy,  however,  is  a  matter  of  your  own 
taste,  but  inaccuracy  justifies  me  in  asking  you  to  publish  a 
correction. 

On  August  Ist  you  say  of  me  :  "  But  as  a  member  of  a 
Departmental  Committee,  would  he  not  show  better  taste  by 
refraining  from  polemics  in  the  public  Press  ?  "  The  War 
Office  Wireless  Committee,  of  which  I  was  chairman,  was  a 
confidential  inquiry  which  had  no  relation  of  any  kind  what- 
ever to  the  Marconi  contract  or  to  my  visits  to  long-distance 
wireless  telegraphic  stations.  Nobody  but  yourself  has  ever 
thought  of  attempting  to  make  any  connection  between 
the  two. 

On  August  15th  you  say  of  me  :  "  For  instance,  Sir 
Henry  Norman,  who  has  seen  '  every  big  station  in  Europe ' 
(but  has  he  seen  one  big  Marconi  station  ?)"...!  have 
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never  said  that  I  have  visited  "  every  big  station  in  Europe." 
What  I  did  say  was  that  I  have  visited,  and  carefully 
examined,  every  type  of  high-power  long-distance  wireless 
station  in  Europe.  This  I  have  done.  The  Marconi 
station  that  I  visited  was  that  at  Coltano,  which  Mr. 
Marconi  regards  as  the  latest  form  of  Marconi  station  of  its 
class. 

I  may  add  that  the  criticisms  of  the  two  Imperial 
Wireless  Contracts  have  had  for  effect,  first,  the  distri- 
bution of  royalty  payments  («)  among  patents,  and  (b) 
among  stations  ;  the  securing  of  an  opportunity  for  com- 
peting systems  to  tender  if  they  are  able,  within  the  next 
few  months,  to  show  successful  results ;  and,  third,  the 
establishment  in  this  country  of  a  permanent  national 
Laboratory  for  Radiotelegraph ic  Research. 

I  should  have  thought  that  these  results  would  be 
regarded  by  a  scientific  journal  like  your  own  as  a  matter 
for  congratulation,  rather  than  for  criticism. 

Henry  Norman. 

Haslemere,  September  12th,  1913. 

[We  are  at  a  loss  to  understand  why  Sir  Henry  Norman 
regards  our  references  to  himself  as  discourteous.  As  a 
Member  of  Parliament  he  is  surely  aware  that  the  leaders 
of  any  public  movement  such  as  that  in  which  he  has  taken 
a  very  prominent  part  must  be  prepared  for  criticism  ;  we 
certainly  criticised  his  actions,  but  we  deny  that  we  treated 
him  with  discourtesy. 

On  July  25th  we  recorded  the  fact,  on  the  authority  of 
the  Times,  that  "  a  deputation  from  the  War  Office  Wireless 
Committee,  comprising  Sir  Henry  Norman,  M.P.,  and  Com- 
mander Silvertop,  accompanied  by  Captain  Lefroy,  R.E., 
who  is  in  charge  of  the  experimental  wireless  work  at  Alder- 
shot,"  had  visited  Vienna  to  inspect  the  Poulsen  system,  and 
that  on  the  homeward  journey  the  party  would  visit  the 
Goldschmidt  station  near  Hanover  and  the  station  at  Laeken. 
If  the  Times  report  was  true — and  we  have  not  seen  it 
contradicted — Sir  Henry's  visits  to  long-distance  wireless 
stations  were  undertaken  by  him  as  a  member  of  a  deputa- 
tion from  the  War  Office  Wireless  Committee.  How,  then, 
can  he  maintain  that  his  visits  were  totally  unrelated  to  that 
Committee,  of  which  he  was  chairman  ?  The  Postmaster- 
General  conferred  with  the  War  Office  on  the  subject  of  the 
Marconi  contract,  and  we  claim  that  our  comment  of  August 
1st  was  justified. 

In  that  issue  we  quoted  from  Sir  '  Henry  Norman's  own 
letter,  published  in  the  Times  of  July  28th,  the  statement 
that  he  had  recently  "  visited,  minutely  examined,  and  taken 
copious  notes  of  every  type  of  high-power  and  long-distance 
.  wireless  station  in  Europe."  But  on  August  8th  Sir  Henry 
Norman,  in  the  House  of  Commons,  in  the  discussion  on  the 
new  Marconi  contract,  said  "  he  knew  every  big  station  in 
Europe"  (Times  report).  He  also  said  " he  had  seen  every 
long-distance  station  in  operation,"  (ibid.)  in  the  same  speech. 
We  had  that  speech  before  us  when  we  said  in  our  issue  of 
August  15th  "Sir  Henry  Norman,  who  has  'seen  every 
big  station  in  Europe '  (but  has  he  seen  one  big  Marconi 
station  ?) "  He  now  tells  us  that  he  never  said  he  had 
visited  "  every  big  station  in  Europe."  Let  him  reconcile 
this  with  his  other  statements — we  cannot. 

The  Coltano  station  may  be  the  latest  of  its  class,  but  it 
was  at  Clifden  that  the  Parker  Committee  was  shown 
duplex  working,  automatic  transmission,  and  the  Marconi 
continuous  high-frequency  generator  at  work  on  trans- 
Atlantic  communication. 

How  far  the  results  claimed  for  the  criticisms  of  the  two 
contracts  are  really  attributable  to  them  is  a  debatable 
question,  but  the  points  to  which  Sir  Henry  Norman 
particularly  addressed  himself,  in  the  guise  of  an  amateur 
expert — namely,  the  formation  of  a  State  Department  to 
erect  the  wireless  stations,  and  the  abolition  of  the  royalty — 
have  not  been  conceded. — Eds.  Elec.  Rev.] 


THE    BRITISH    ASSOCIATION -I. 


France. — La  Society  des  V^hicules  k  Transmission  Elec- 
trique  Crochet  is  the  name  of  a  new  company  which  has  just  been 
formed  in  Paris  (6,  Quai  de  Gesvrea)  to  develop  a  new  electrical 
transmission  system  for  motor  vehicles. 


On  Wednesday,  September  10th,  as  already  briefly  noted  in 
our  issue  of  the  12th  inst.,  the  British  Association  com- 
menced its  meetings  at  Birmingham,  with  Sir  Oliver  Lodfre's 
brilliant  address. 

Although  there  were  notable  absentees,  the  meeting  was  a 
thoroughly  representative  one  ;  and  fine  weather,  excellent 
organisation  and  lavish  hospitality  combined  to  make  it 
successful. 

The  list  of  members  and  associates  present  shows  that 
there  is  no  falling-off  in  the  support  of  the  foremost  workers 
in  each  branch  of  the  huge  field  which  the  British  Associa- 
tion cultivates.  But  perhaps  it  would  be  more  appropriate 
to  speak  of  its  operations  as  harvesting  rather  than  cultiva- 
tion. A  notable  fact  is  the  advancement  of  women  in  the 
field  of  science  as  exemplified  at  this  meeting,  not  only  in 
the  large  numbers  of  clever  and  enthusiastic  camp-followers, 
but  also  in  the  presence  of  women  whose  work  is  world- 
famous. 

Amongst  the  names  is  that  of  "  Madame  le  Professeur 
Curie,  Sorbonne,  Paris  " — a  great  woman,  whose  fame  may 
well  give  encouragement  to  many  of  her  sex  who  still  chafe 
under  the  restrictions  of  an  old-fashioned  and  deep-rooted, 
but  decaying  prejudice. 

The  occupation  of  the  Presidential  chair  of  Section  K 
(Botany)  by  Miss  Ethel  Sargant,  F.L.S.,  has  proved  not 
only  that,  for  the  pursuit  of  some  branches  of  science, 
there  is  nothing  (except  the  aforesaid  prejudice)  to  check 
the  career  of  a  clever  woman,  but  that  she  can  control  a 
mixed  assemblage  with  dignity  and  success. 

A  prejudice  is  a  negation  of  science  ;  and  it  is  satisfactory 
to  note  that  an  open  mind  and  an  open  door  were  special 
features  of  this  meeting,  no  less  than  a  fine  spirit  of  hope 
and  progress.  As  usual.  Sections  A  and  B  took  a  leading 
place.  The  study  of  radiations  and  their  relation  to  long- 
established  laws  of  physics  occupied  the  physicists  and 
mathematicians,  and  carried  them  far  out  of  the  depth  of 
the  non-expert. 

Sir  JohnCaird's  gift  of  £1,000,  which  we  noted  last  week, 
is  to  be  devoted  to  the  study  of  radio-activity  ;  and  he 
may  yet  have  the  privilege  of  seeing  wonderful  results 
from  the  application  of  his  generous  gift.  At  all  events,  it 
is  safe  to  say  that  it  will  not,  in  the  hands  of  Section  A,  be 
money  wasted. 

With  regard  to  the  work  of  the  Sections,  many  of  the  old 
difficulties  remain.  The  most  important  meetings  are 
crowded  out  by  a  migratory  body  of  camp-folio  were,  who  go 
from  Section  to  Section  to  see  or  to  hear  "  some  new  thing," 
and  occasionally  loyal  adherents  and  supporters  fail  to  get 
into  the  meeting  of  the  Section  to  which  they  belong.  The 
printing  of  Abstracts  appears  to  be  quite  inadequate,  and 
even  in  the  Press  room  there  is  frequently  a  shortage.  The 
speed  with  which  printed  matter  disappears  is  extraordinary. 
This  year  the  President's  Address  and  the  abstracts  of  papers 
were  bound  separately  for  each  Section  and  sold  for  i?d.  in 
the  reception  room.  Unfortunately,  the  surply  was  not  equal 
to  the  demand,  and  the  book  for  Section  A  was  unobtainable 
within  a  very  short  time  after  its  appearance. 

There  is  room  for  great  improvement  in  the  supply  of 
printed  matter,  and  the  experience  with  these  Gd.  books 
appears  to  show  that  the  cost  need  not  be  considered,  as 
such  matter  can  be  easily  sold  at  a  price  to  cover  the  cost. 

The  Sections  opened  on  Thursday,  September  11th,  and, 
as  usual.  Section  G  was  deferred  an  hour  in  order  to  give  its 
members  an  opportunity  to  hear  Dr.  Baker's  address  to 
Section  A  on  "  The  Place  of  Pure  Mathematics." 

An  address  which  made  an  appeal  to  all  Sections  was  that 
of  the  Rev.  Philip  Wicksteed  to  Section  F.  As  might  be 
expected  from  such  a  versatile  and  original  mind,  it  was 
sympathetic  and  humane,  a  fine  attempt  to  make  a  deeper 
appeal  on  the  part  of  the  "  Dismal  Science." 

It  was  full  of  good  things,  such  as,  for  instance,  that  "  A 
man  can  be  neither  a  lover,  a  saint,  nor  a  poet,  unless  he  has 
recently  had  something  to  eat." 

Prof.  Gisbert  Kapp's  address  to  Section  G  called  attention 
to  the  electrification  of  railways,  and  showed  the  great 
progress  that  is  being  made  in  this  direction  in  Germany 
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and  in  Switzerland.     We  give  a  full  abstract  of  it  in  our 
later  pages. 

Prof.  Silvanus  Thompson,  in  moving  a  vote  of  thanks, 
said  he  felt  sure  that  Frof.  Gisbert  Kapp's  address  could  not 
fail  to  produce  a  profound  effect  as  soon  as  it  had  been 
considered  by  the  railway  engineers  of  this  country. 

It  was  a  fine  example  of  a  moderate  and  reasoned  discus- 
sion of  conflicting  views  and  problems.  In  one  respect 
particularly  nature  had  been  kind  to  the  electrical  engineer, 
and  that  was  in  making  the  turning  moment  of  an  electric 
motor  more  uniform  than  that  of  any  other  motor.  It  was 
a  curious  and  interesting  point  that  any  slight  inequality  in 
the  diameters  of  the  driving  wheels  of  an  electric  locomotive 
corrected  itself  by  wear  on  the  tires  in  a  very  short  time. 

The  first  paper  was  a  note  on  the  proceedings  of  the 
Committee  on  Gaseous  Explosions.  The  main  item 
of  information  was  that  Prof.  Dalby  had  obtained  means 
to  provide  for  a  permanent  research  assistant,  and 
that  the  new  laboratories  of  the  Imperial  College  of 
Science  would  be  equipped  with  one  bay  specially  fitted  up 
with  internal-combustion  engines,  Dr.  Dugald  Clerk  co- 
operating with  Prof.  Dalby  in  this  work. 

A  joint  piper,  by  Prof.  Asakawa  and  Prof.  Petavel,  on 
"  The  Effect  of  Compression  Ratio  on  the  Efficiency  of  a 
Gas  Engine,"  was  next  taken. 

Experiments  had  been  tried  on  a  25-h.p.  gas  engine 
burning  town  gas  to  ascertain  to  what  extent  the  theoretical 
laws  of  efficiency  were  attained.  The  general  conclusion 
reached  was  that  at  light  loads  an  increase  of  the  com- 
pression ratio  does  not  improve  efficiency,  owing  to  the 
influence  of  friction. 

Prof.  Burstall  followed  with  a  paper  on  "  Solid,  Liquid 
and  Gaseous  Fuels."  He  foreshadowed  the  splitting-np  of 
coal  by  distillation,  the  oil  and  tar  being  fully  utilised.  He 
discussed  the  question  of  the  gas  turbine,  and  arrived  at  the 
usual  conclusion,  viz.,  that  metal  suitable  for  making  a  tur- 
bine blade  which  will  stand  the  impingement  of  flame  has 
not  yet  been  found. 

Dealing  with  fuel  oil,  he  estimated  the  world's  production 
of  oil  at  50  million  tons  a  year,  and  coal  at  1,200  million 
tons.  It  was  clear,  he  said,  that  the  world's  oil  supply  was 
totally  inadequate  to  replace  coal.  He  advocated  the  dis- 
tillation of  coal  on  such  lines  as  to  get  the  highest  possible 
yields  of  fuel  oil  and  tar,  instead  of  aiming  at  the  maximum 
production  of  gas,  sulphate  of  ammonia  being  obtained  as  a 
by-product.  The  theoretical  yield  was  as  high  as  120  lb. 
of  sulphate  of  ammonia  to  the  ton,  the  practical  yield  being 
about  half  that  figure. 

A  coke  should  be  produced  which  would  be  suitable  for 
domestic  burning,  the  gas  being  used  for  the  generation  of 
power,  either  at  the  pit  head,  or  by  means  of  pipe-line  dis- 
tribution at  any  distant  point  where  electrical  energy  was 
required. 

He  calculated  that,  in  order  to  compete  with  the  steam 
turbine  for  power  purposes,  the  gas  would  have  to  be 
reckoned  at  about  4d.  per  1,000  cb.  ft. 

Sulphuric  acid  could  be  recovered  from  the  exhaust  gases. 
Sulphur  ash  only  need  be  bought.  Propulsion  of  ships  by 
internal-combustion  engines  was  an  interesting  problem  ; 
but  the  danger  of  "gassing"  the  ship's  company  from  the 
possible  escape  of  carbon-monoxide  in  such  a  small  enclosed 
space  must  not  be  lost  sight  of. 

In  conclusion,  he  pointed  out  that  there  should  be  no 
real  rivalry  between  gas  and  electricity,  but  the  first  should 
be  used  to  produce  the  second. 

In  opening  the  discussion,  Mr.  Mordey  said  he  had  no 
hope  of  seeing  a  successful  gas-turbine  for  many  years  to 
come.  He  had  been  much  interested  in  the  Humphrey  gas 
pump,  and  he  believed  that  a  high  efficiency  of  propulsion 
could  be  obtained  on  board  ship  by  using  a  Humphrey  pump 
to  pump  in  water  from  the  bow  and  expel  it  at  the  stern, 
thus  propelling  the  vessel  by  means  of  a  water  jet  without 
mechanism. 

Another  member  spoke  of  the  immense  loss  in  the  deposit 
of  sooty  matter  upon  the  surface  of  our  large  towns.  In  the 
centre  of  the  city  there  was  about  six  times  as  heavy  a 
deposit  as  in  the  suburbs.  It  was  calculated  that  500  tons 
per  sq.  mile  per  annum  was  the  amount  of  deposit  in  the 
City  of  London. 

Prof.  Hudson  Beare  spoke  approvingly  of  the  proposed 


combination  of  Humphrey  pumps  to  secure  a  head  of  water, 
with  water  turbines  for  the  generation  of  electricity,  and  was 
of  opinion  that  a  high  overall  efficiency  could  be  obtained. 

On  Friday,  the  event  of  the  day  was  the  discussion  in  Sec- 
tion A  upon  Radiation,  opened  by  Prof.  J.  H.  Jeans,  F.R.S. 

The  debate,  which  Avas  largely  attended,  was  a  model  of 
its  kind.  While  it  was  clear  that  there  were  great  divisions 
of  opinion,  the  discussion  was  carried  on  with  the  utmost 
good  nature  and  yet  with  great  animation.  There  was  no 
vain  repetition,  and  though  Prof.  Lorentz,  of  Leyden,  was 
allowed  to  speak  several  times,  it  was  clear  that  the  audience 
would  not  have  been  satisfied  with  anything  else.  The 
charm  of  his  manner,  and  his  sincerity  and  modesty,  must 
have  made  it  a  pleasure  to  be  demolished  by  him. 

The  calculations  and  the  speculations  were  on  a  level  of 
very  high  mathematics  and  difficult  enough  to  follow,  but  to 
the  expert  and  the  non-expert  alike  it  was  fascinating  to 
watch  the  process  by  which  science  is  endeavouring  to  fit  in 
the  established  laws  and  theories  with  the  newly  discovered 
facts. 

Prof.  Jeans  introduced  the  subject  to  his  distinguished 
and  highly  critical  audience  in  an  admirable  address.  Prof. 
Lorentz,  of  Leyden,  Sir  Oliver  Lodge,  Prof.  Pringsheim,  of 
Breslau,  Dr.  M.  Bohr.  Prof.  Love,  Lord  Rayleigh,  Sir 
Joseph  Larmor,  Sir  .J.  J.  Thomson,  and  Dr.  S.  D. 
Chalmers,  all  took  part  in  the  discussion,  and  Prof.  Jeans 
replied. 

This  discussion  occupied  a  good  deal  more  than  the  time 
set  apart  for  it,  and  not  much  time  remained  for  a  paper  by 
Prof.  Bragg,  of  Leeds,  on  some  important  work  done  by 
himself  and  his  son  on  crystals  examined  by  X-rays,  an 
investigation  throwing  a  good  deal  of  lighi  on  the  structure 
of  crystals  and  at  the  same  time  upon  the  X-rays  them- 
selves. 

A  paper  by  Sir  J.  Larmor  on  "  Lightning  Rods  "  was  also 
taken  somewhat  hurriedly. 

A  discussion  on  "  Inland  Waterways "  took  place  in 
Section  F. 

In  the  evening  Sir  H.  H.  Cunynghame  gave  the  first 
evening  discourse,  on  "  Explosions  in  Mines  and  the  Means 
of  Preventing  them." 

Saturday  was  entirely  devoted  to  pleasure  and  sight- 
seeinsr,  a  large  number  of  successful  excursions  being  made 
in  pleasant  weather  into  the  beautiful  country,  so  rich  in 
historical  associations,  within  easy  reach  of  Birmingham. 


Main-Line  Electric  Traction. 

By  Prop,   Gisbert  Kapp,  D.Enof. 

(^Abstract  of  Presidential  Address  to  Ike  Engineering  Section!) 

As  repfards  urban  and  suburban  line?,  not  only  the  possibility  of 
electric  traction,  but  its  immense  superiority  over  steam  traction, 
is  fairly  generally  admitted.  Where  we  get  on  debatable  ground 
is  when  we  begin  to  discnss  main-line  traffic.  We  see  year  by 
year  more  lines  being  electrified.  Some  are  failures  ;  but  the  very 
fact  that,  in  spite  of  these  failures,  the  process  of  electrification  is 
going  on,  shows  that  the  failures  are  remediable.  When  we  see 
that  in  all  countries  a  vast  amount  of  labour  is  devoted  to,  and 
capital  is  spent  on,  the  electrification  of  main  lines,  we  cannot  but 
come  to  the  conclusion  that  this  new  application  of  electricity  is 
bound  to  progress. 

The  present  tendency  in  electric  traction  is  in  the  direction  of 
simplicity,  in  the  sense  that  mixing  up  of  different  types  of  current 
and  dependence  of  one  train  on  another  is  avoided.  In  France  the 
Compagnie  du  Midi  is  electrifying  on  the  single-phase  system 
nearly  400  miles  of  track  ;  the  German  Government  have  already 
electrified  the  Dessau-Bitterfeld  section  of  the  Leipzig-Magdeburg 
line,  and  are  electrifying  the  line  Lauban-Koenigszelt,  in  Silesia,  to 
say  nothing  of  some  smaller  private  lines  in  the  South  of  Germany, 
which  have  been  in  operation  for  some  years.  In  Switzerland  the 
Berne-Loetschberg-Simplon  railway,  already  in  operation,  and  the 
Rbajtian  Alp  railway,  nearing  completion,  also  employ  single-phase 
elfctromotives.  Both  in  France  and  Germany  the  type  of  electro- 
motive to  be  finally  adopted  has  not  yet  been  ."ettled,  but  half  a 
dozen  different  types,  supplied  by  as  many  different  makers,  are 
being  tried,  and  in  this  respect  one  may  look  on  single-phase 
traction  as  still  in  the  process  of  development.  As  regards  the 
Loetschherg  the  period  of  trial  is  over.  Three  years  ago  the  rail- 
way company  ordered  a  2.000-H  p.  electromotive,  and  have  had  it  at 
work  ever  since  with  such  satisfactory  results  that  they  have 
decided  to  adopt  this  type  definitely,  and  have  ordered  13  more 
engines,  of  2.500  h.p.  on  the  IJ-hour  rating. 

The  first  application  of  the  three-phase  method  of  working  took 
place  on  a  small  Swiss  line  ;  then  followed  the  well-known 
Valtellina  line,  and,  later  still,  when  the  Italian  Government  took 
over  the  railways,  the  Government  engineers  decided  to  extend  the 
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application  of  three-phase  traction  to  some  other  lines — a  decision 
which  pracMcal  experience  has  shown  to  have  been  perfectly 
justified.  The  total  power  reprcRented  by  three-phase  electro- 
motives  either  at  work  or  on  order  in  Paly  to-day  exweds 
200,000  HP.  (9.5,000  H.I',  in  service,  and  120,000  n  p.  buildinpr).  Ten 
years  agro  the  three-phase  system  was  the  only  possible  one  for 
main-line  working,  but  later  on  there  came  on  the  scene  the  sinple- 
phase,  and,  later  still,  the  hiph-pressure  continuous-current  systems, 
and  between  the  advocates  of  the  three  systems  there  has  been 
wapfed  a  fierce  battle,  each  claiminsr  that  his  is  the  best  and 
the  others  very  inferior.  It  i^  a  futile  war,  for  there  is  no  such 
thinp  as  a  b^st  system  srenerally.  One  system  is  the  best  for 
one  set  of  conditions  and  another  for  another  set. 

It  is  curious  to  note  that  the  three  most  obvious  objections  which 
have  been  raised  against  three-phase  electromotives  by  theorists 
have  been  found  to  have  but  little  weipht  in  practical  work. 
These  objections  were  :  the  complication  of  a  double  overhead 
wire,  the  dangler  that  the  motors  would  not  share  the  load 
fairly,  and  the  inability  to  run  without  rheostatic  waste  at 
intermediate  speeds,  or  to  run  at  a  higher  than  synchronous  speed 
to  make  up  for  lost  time. 

That  an  overhead  wire  i<^  inconvenient  must  be  readily  admitted, 
but  the  inconvenience  applies  to  all  methods  of  main-line  working, 
for  the  so-called  third  rail  is  not  applicable  to  high  pressure, 
and  even  if  it  were,  the  consideration  of  the  safety  of  the  plate- 
layer would  preclude  its  use.  The  question  then  is  :  are  two  wires 
twice  as  objectionable  as  one  ?  Possibly,  but  the  most  objectionable 
feature  is  not  the  wire  itself,  but  the  posts  or  gantries  on  which 
it  is  carried,  and  the  number  of  posts  is  the  same,  whether  we  use 
three-phaee,  single-phase,  or  continuous  current.  There 
is  a  little  more  complication  at  the  cross-over  points  and  at 
the  switches  ;  but  this  is  not  a  serious  matter,  if  one  may  judge 
from  the  perfectly  smooth  working  of  so  extended  a  yard  as  that 
at  Busalla,  near  Genoa,  where  there  are  five  miles  of  track,  connected 
by  thirty-seven  switches  and  crossings.  The  other  objection — as  to 
the  motors  not  sharing  the  load  equally — is  theoretically  sound.  The 
torque  developed  by  the  motor  is  proportional  to  the  slip,  and  in 
order  that  the  two  motors  on  an  electromotive  shall  share  the  load 
equally  their  slips,  and  consequently  also  their  speeds,  must  be  the 
same.  Now,  it  is  conceivable  that,  owing,  to  a  slight  difference  in 
the  size  of  the  drivers,  that  motor  which  is  geared  to  the  larger 
drivers  will,  by  reason  of  its  lower  speed  and  consequently  greater 
slip,  take  more  than  its  fair  share  of  the  load.  In  practice,  how- 
ever, this  difficulty  does  not  arise.  With  reasonably  good  work- 
manship there  should  be  no  sensible  difference  in  the  size  of  the 
wheels  ;  but  even  if  we  admit  the  possibility  of  there  being  a 
difiference  of  i  per  cent,  in  the  diameter  of  the  wheels,  this  would, 
with  the  usual  slip  of  3  per  cent.,  only  mean  that  the  motor  geared 
to  the  larger  wheels  develops  8  per  cent,  more,  and  the  other  8  per 
cent,  less,  than  its  normal  power.  The  larger  wheels  will  develop 
16  per  cent,  more  tractive  effort  than  the  smaller  wheels,  and 
having  thus  a  greater  wear,  the  difiference  originally  existing  will 
diminish  in  service.  For  the  same  reason,  any  tendency  to  wear 
unequally,  say,  in  consequence  of  unequal  material,  is  counteracted 
by  the  slip  adjustment  of  the  motors.  This  point  has  been  tested 
practically  by  the  makers  of  the  Simplon  three-phase  electro- 
motives.  It  was  found  that  if  originally  a  slight  difiference  in 
diameter  of  the  drivers  had  been  permitted  to  exist,  after  a  short 
time  this  had  vanished.  That  is  as  regards  the  conditions  on  one 
electromotive  ;  but  if  we  come  to  the  case  of  a  train  being  hauled 
by  two  engines,  then  a  sensible  difiference  in  the  size  of  their  wheels 
may  exist.  In  this  case  it  is  necessary  artificially  to  adjust  the 
slip  so  as  to  make  each  motor  take  half  the  load.  This  problem 
has  been  solved  by  Mr.  v.  Kando  in  the  electromotives  which  he 
designed  for  the  Italian  State  railways.  In  these  engines  only 
liquid  resistances  are  used  in  the  rotor  circuit  for  starting  and 
speed  regulation.  The  liquid  is  raised  or  lowered  in  the  rheostat 
chambsrs  so  as  to  cover  more  or  less  of  the  contact  plates,  and 
the  level  of  the  liquid  is  controlled  by  a  solenoid  under  the 
influence  of  the  working  current.  The  working  current,  and,  there- 
fore, also  the  tractive  efifort  exerted  by  each  motor,  is  thereby  auto- 
matically kept  constant,  notwithstanding  any  difiference  that  may 
exist  in  the  size  of  the  drivers  on  the  two  electromotives.  In- 
cidentally, it  may  be  mentioned  that  this  method  of  liquid  rheostat 
control  has  also  the  advantage  of  a  perfectly  constant  acceleration 
during  the  starting  period — a  point  which  makes  for  comfort  of 
travel  in  a  three-phase  train. 

The  third  objection  advanced  by  theorists  against  three-phase 
faction  is  against  the  waste  of  energy  consequent  on  rheostatic 
speed  control  and  the  inability  to  run  at  more  than  synchronous 
speed  so  as  to  make  up  for  lost  time.  The  obvious  remedy  for  the 
last-named  difficulty  is  to  fix  the  time-table  so  that  the  synchronous 
speed  should  be  high  enough  for  making  up  lost  time  and  to 
employ  motors  which  can  run  economically  at  less  than  synchronous 
speed.  As  a  matter  of  practical  experience,  three-phase  trains  are 
not  more  unpunotual  than  any  other  kind,  steam  not  excluded. 
A  train  pulled  by  a  series  motor  Qc.c.  or  A.c.)  runs  slower  on  an  up- 
grade or  if  abnormally  heavy  ;  this  is  one  of  the  characteristics  of 
the  series  motor,  and  it  is  valuable,  because  it  limits  the  excess  load 
thrown  on  to  the  source  of  power  ;  but  it  is  clearly  not  a  condition 
making  for  good  time-keeping.  With  a  series  motor  time  lost 
cannot  be  recovered  on  an  up-grade,  whilst  with  a  three-phase 
motor  the  bpeed  on  an  upgrade  may  be  kept  practically  the  same 
as  on  the  level  or  on  down-grades,  so  that  the  process  of  gaining 
time  is  not  restricted  to  the  easy  parts  of  the  line. 

The  problem  of  speed  control  without  rheostatic  waste  has  been 
solved  in  various  ways.  One  of  the  simplest  and  generally  adopted 
solutions  is  that  of  cascade  and  single  working.  If  the  two  motors 
are  put  into  cascade  connection  the  speed  is  halved.  The  cascade 
is   used  in   starting  and   on   heavy  grades  (unless  time  has  to  be 


made  up),  and  on  the  eaay  grades  or  on  down-grades  the  motora 
work  singly — that  is  to  say,  in  simple  parallel  connections.  Inter- 
mediate speeds  may  be  obtained  by  some  pole-changing  device. 
Ordinarily,  such  devices  have  to  be  applied  to  stater  and  rotor, 
but  in  some  of  the  .Simplon  electromotives  only  the  etator  i« 
arranged  for  pole-changing,  the  rotor  being  a  SKjuirrel  cage.  In 
this  arrangement  the  advantage  of  cascade-working  has  to  b?  given 
up,  but  the  syHtem  has  the  merit  of  great  simplicity.  The  number 
of  poles  may  be  changed  from  twelve  at  starting  to  eight,  six, 
and  four  at  top  speed.  Thus,  four  diffr;rent  speeds,  all  withont 
rheostatic  wast*-,  are  popsible.  The  single  bars  in  the  squirrel-cage 
rotor  are  connected  at  their  ends  by  reeiAance-connectors  made  of 
an  alloy  having  a  high  temperature  coefficient.  At  starting  the 
rotor  current  is  large  and  heats  up  these  strips,  thus  automatically 
providing  a  starting  resistance.  When  the  motor  is  running  the 
current  is  less,  and  by  reason  of  the  fanning  action  of  the  connect- 
ing stripa  these  get  cool  so  as  to  bring  their  resistance  down  to  a 
permissible  amount.  Thus  the  efficiency  of  the  motor  when 
running  under  load  is  only  a  few  per  cent,  less  than  that  of  a  motor 
with  a  wound  rotor.  A  valuable  feature  of  the  three-phase  system 
is  the  automatic  recuperation  of  current  whenever  the  speed  exceeds 
synchronous  spsed  by  a  few  per  cent.  ;  and  connected  with  this 
property  is  the  further  advantage  that  it  is  impossible  for  a  train 
to  race  on  a  down-grade.  Obviously  recuperation  can  only  take 
place  if  power  is  given  to  the  motor.  This  is  provided  partly  by 
the  electromotive  itself,  and  partly  by  the  train  pushing  it  on  a 
down-grade.  This  means  that  the  train  is  braked  in  front  only, 
and  railway  engineers  have  raised  the  objections  that  such  a  method 
is  contrary  to  the  accepted  rules  for  safe  working,  which  require 
that  even  on  a  down-grade  all  the  couplings  should  remain  in  ten- 
sion, which  means  that  each  coach  must  be  independently  braked. 
Here  we  have  again  a  case  where  the  theorists"  objections  have  been 
proved  to  be  without  foundation  in  actual  practice.  It  is,  no 
doubt,  objectionable  to  brake  a  train  in  front  only,  if  the  braking 
action  is  jerky  ;  but  with  the  automatically  controlled  liquid  rheo- 
stat the  braking  comes  in  quite  gradually,  and  is  throughout  so 
even  that  it  has  been  found  possible  to  permit  a  higher  down-grade 
speed  with  recuperation  than  with  ordinary  braking.  On  the 
Italian  State  railways  the  regulation  permits  on  heavy  down-grades 
a  speed  of  30  km.  per  hour  for  steam  trains,  but  the  electric  goods 
trains  are  permitted  to  run  at  45  km.  per  hour.  This  concession  is 
not  extended  to  passenger  trains.  Nevertheless  the  economic  efifect 
is  considerable.  Recuperation  saves  17  per  cent,  on  the  coal  bill, 
and  this  amount  is  sufficient  to  provide  for  interest  and  sinking 
fund  on  the  electrical  plant  at  the  generating  station. 

One  advantage  of  three-phase  traction  over  steam  traction  is 
the  lessened  weight  of  the  locomotive  in  comparison  with  its 
tractive  force  and  power.  As  an  example,  we  may  take  the  Giovi 
line  in  Itaiy,  where  steam  trains,  consisting  of  310  tons  of  rolling 
stock  and  202  tons  of  locomotive  (one  in  front  and  the  other  at  the 
back),  have  been  replaced  by  three-phase  trains,  consisting  of 
380  tons  of  rolling  stock  and  two  electromotives,  each  weighing 
60  tons  (also  placed  front  and  rear).  Thus  there  has  been  a  saving 
in  total  weight  of  12  tons,  and  at  the  same  time  an  increase  in 
useful  weight  hauled  of  70  tons.  The  average  grade  of  this  line, 
over  which  passes  the  whole  traffic  between  the  Port  of  Genoa  and 
the  Plain  of  Lombardy,  is  27  per  mille,  and  the  maximum  is  3,")  per 
mille  (3i  per  cent.).  This  traffic  is  now  worked  with  40  electro- 
motives, each  of  60  tons  weight.  These  engines  have  five  driving- 
wheels  connected  to  two  8-pole  motors  by  gearwheels  and  rods.  The 
pressure  on  each  driving-axle  is  12  tons.  Each  electromotive  develops 
2,000  H.p.  at  the  hour  rating  ;  thus  1  H.P.  is  obtained  for  each 
30  kilogrammes  weight  of  engine. 

The  number  of  patented  designs  for  single-phase  traction  motors 
is  very  large ;  but,  notwithstanding  considerable  difiference  in 
matters  of  detail,  all  motors  which  have  been  successfully  applied 
in  practice  may  be  ranged  under  three  great  groups — namely,  the 
so-called  repulsion  type,  the  repulsion  type  with  additional 
excitation  of  the  rotor,  and  the  straightforward  series  motor.  The 
present  tendency  is  rather  in  favour  of  the  series  motor,  and  the 
practical  results  obtained  with  it  are  certainly  very  promising. 
The  latest  design  made  by  Dr.  Behn-Eschenburg  shows  a 
remarkable  we-ght  efficiency.  His  2,500-h.p.  electromotives  (at  a 
one  and  a  half -hour  rating)  weigh  only  108  tons,  so  that  at  this 
rating  1  H.r.  is  obtained  with  a  total  weigLu  of  43  kilogrammes. 
This  compares  favourably  with  the  high-pressure  c.c.  system, 
where  50  to  70  kilogrammes  per  horse-power  may  be  taken  as 
normal  values. 

The  so-called  '  repulsion  motor "'  invented  by  Prof.  Elihu  Thomson 
has  been  applied  to  railway  work  in  the  slightly  modified  form  due 
to  Mr  Deri,  where,  instead  of  there  being  only  two  brushes  per 
pair  of  poles,  double  the  number  is  provided,  and  the  adjustment 
for  speed  and  toiciue  is  made  more  accurate,  whilst  at  the  same 
time  the  commutation,  being  split  up  into  two  steps,  becomes 
easier.  In  the  matter  of  simplicity,  an  electromotive  fitted  with 
Deri  motors  cannot  be  surpassed  by  any  other  arrangement.  There 
are  no  rheostats,  contactors,  control  switches,  or  other  gear  :  all 
the  regulation  is  effected  by  mechanical  transmission  of  the  move- 
ment of  a  hand  wheel  placed  in  the  driver's  cab  to  the  brushes  of 
the  motors.  At  one  time  it  was  hoped  that  this  system  would  win 
its  way  to  a  general  application  ;  but.  unfortunately,  the  motor 
must  run  somewhere  near  synchronous  speed,  and  becomes  there- 
fore rather  heavy  with  the  low  frequencies  alone  possible  in 
traction.  Moreover,  as  the  power- factor  obtainable  is  only  about 
0'80,  that  is,  considerably  below  the  value  obtainable  with  other 
motors,  there  does  not  seem  to  be  any  great  future  for  this  system 
for  heavy  work,  although  its  great  simplicity  may  still  turn  the 
balance  in  its  favour  on  lines  with  a  light  traffic.  For  heavy  lines 
the  choice  at  present  lies  between  the  induc^ion-mctor  with  direct 
rotor  excitation  and  the  straightforward  conduction- motor,  where 


460 


THE    ELECTRICAL    REVIEW.  [Voi.  78.  No.  i,869,  sbptembbb  19, 1913. 


rotor  and  stator  are  traversed  in  series  by  the  same  current.  The 
former  type  of  motor— also  called  the  Latonr-Winter-Eichberg 
motor — depends  for  its  working  current  in  the  rotor  on  electro- 
magnetic induction,  which  produces  the  working  current  in  the 
rotor  much  in  the  same  way  as  the  current  in  the  secondary  cir- 
cuit of  a  transformer  is  produced  by  induction.  Since  the  motor 
has  in  part  the  character  of  a  transformer  its  weight  would,  as  is 
the  case  with  any  transformer,  be  unduly  augmented  by  too  great 
a  reduction  in  the  frequency.  Experience  has  shown  that  a  fre- 
quency of  26  periods  per  second  is  high  enough  to  render  the 
transformer  action  effective,  and  at  the  same  time  not  so  high  as 
to  introduce  serious  difficulties  as  regards  e.m.f.  of  self-induction 
and  commutation.  This  frequency  has  been  adopted  in  most  cases 
where  electrification  of  main  lines  has  been  carried  out  by  motors 
of  this  class.  One  valuable  feature  of  this  motor  is  that  at  a 
speed  slightly  exceeding  synchronism  the  power-factor  may  be 
brought  up  to  unity.  At  this  speed  the  commutation  takes  place 
under  conditions  which  maybe  described  as  theoretically  perfect. 
A  fair  number  of  Continental  lines  have  been  electrified  by  using 
these  motors,  and  they  have  also  been  adopted,  with  very  satis- 
factory results,  in  the  electrification  of  the  London,  Brighton  and 
South  Coast  lines  between  Victoria  and  Londm  Bridge  and  to 
some  distance  south  of  London.  On  this  line  no  locomotives  are 
used,  but  only  motor  coaches.  It  is,  therefore,  not  possible  to  make 
a  direct  comparison  as  to  weight  efficiency  with  a  locomotive.  The 
latter  has  only  to  carry  the  propelling  machinery,  whilst  the  former 
has  to  provide  accommodation  for  passengers  as  well.  The  600-h.p. 
motor  coaches  on  the  Brighton  lin^  weigh  50  tons,  or  at  the  rate  of 
83  kilogrammes  per  h.p.  A  ■1,000-h.p.  c.c.  electromotive  taking 
current  at  1,200  volts  weighs  74  tons.  By  making  a  suitable 
reduction  for  the  extra  weight  of  the  passenger  accommodation  in 
the  A.c.  coach,  its  weight  per  horse-p^vver  comes  out  at  something 
like  60  kilogrammes,  against  62  kilogr;   nmes  in  the  c.c.  engine. 

Series  motors  are  employed  on  the  eL  ^trified  lines  of  the  Midland 
Company  between  Heysham,  Morecambe,' and  Lancaster.  Also  in 
this  case  motor  coaches,  and  not  electromotives,  are  used.  At  the 
hour  rating  a  motor  coach  develops  420  h.p.,  and  as  its  total  weight 
is  about  35  tons,  we  have  here  the  same  weight  efficiency  as  on  the 
Brighton  lines — namely,  83  kilogrammes  per  horse-power  for  the 
whole  coach. 

Of  high-pressure  c.c.  lines  there  are  many  examples,  both  in 
Europe  and  America.  The  term  high-pressure  does,  of  course,  not 
imply  the  same  order  of  magnitude  as  in  single-phase  A.c.  lines. 
There  high-pressure  may  mean  anything  up  to  15,000  volts,  the 
pressure  which  is  likely  to  become  a  standard  in  future  electrifications ; 
but  in  c.c.  work  one  must  class  anything  over  1,000  volts  or  1,500 
volts  as  high  pressure.  The  general  use  is  to  employ  motor  coaches, 
and  not  electromotives  ;  but  there  is  a  private  line  belonging  to 
a  steel  works  in  Lorraine,  where  two  electromotives,  each  of 
600  H.p.  (four  c.c.  motors  of  150  h.p.)  are  working  the  mineral 
trains  under  a  pressure  of  2,000  volts,  which  is  the  highest 
c.c.  now  at  work.  The  Southern  Pacific  Railway  also  employs 
c.c.  electromotives  of  1,000  H.P.  each.  Each  engine  weighs 
74  tons,  and  hauls  a  train  of  270  tons  on  grades  of  40  per 
mille.  This  is  a  remarkable  performance,  rendered  possible  by 
the  fact  that  with  the  even  torque  exerted  by  the  electric  motor 
a  much  larger  coefficient  of  friction  than  is  possible  in  steam 
traction  may  safely  be  permitted.  Electrical  engineers  generally 
base  their  calculation  of  the  possible  tractive  effort  on  a 
coefficient  of  0'17,  without  sand,  and  as  high  as  0"25, 
or  even  0'28  if  sand  is  used.  The  voltage  in  the  case  of  the 
Southern  Pacific  engines  is  only  1,200  volts,  taken  by  two  motors 
in  series,  and  there  is  provision  made  to  change  over  from  the 
overhead  wire  to  third  rail,  with  600  volts,  when  the  motors  are  all 
in  parallel.  On  European  c.c.  linec  the  voltage  is  higher — generally 
2,000  volts,  as  on  the  Chur-Arosa  and  some  other  Swiss  lines — and 
the  tendency  is  still  in  the  direction  of  higher  pressures.  Con- 
tinental makers  are  now  prepared  to  go  as  far  as  1,200  volts  per 
motor,  so  that  with  the  usual  system  of  series-parallel  control  a 
line-pressure  of  2,400  volts  becomes  possible.  Tha  greatest  step  in 
advance  in  this  direction  has,  however,  been  made  in  England, 
where  Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  have  adopted  a  line  pressure 
of  3,500  volts  as  their  standard,  involving  the  use  of  motors  con- 
structed for  1,750  volts.  After  having  experimented  with  this 
high-pressure  system  for  two  years,  they  have  undertaken  the 
electrification  of  a  short  section  of  the  Lancashire  and  Yorkshire 
Railway  with  continuous  current  at  3,500  volts.  I  am  indebted  to 
the  firm  for  the  following  particulars  :  The  current  is  collected  by 
pantograph  from  an  overhead  wire  with  catenary  suspension.  The 
train  consists  of  a  motor  coach  and  two  trailers.  The  motor  coach 
is  equipped  with  four  300-h.p.  motors,  and  weighs  62  tons  ;  the 
trailers  weigh  each  26  tons.  From  these  figures  it  will  be  seen 
that  the  weight  of  the  motor  coach  per  h.p.  is  only  52  kilogrammes, 
and  thus  considerably  below  what  the  weight  of  an  equivalent 
single-phase  motor  coach  would  be.  It  is  especially  the  saving  in 
weight  and  the  avoidance  of  any  telephonic  disturbances  which 
renders  the  c.c.  system  so  attractive  that,  in  spite  of  a  natural 
reluctance  against  the  use  of  high  pressure  on  a  commutator, 
designers  are  giving  increased  attention  to  the  use  of  continuous 
current  for  electric  traction.  The  difficulties  which  some  engineers 
anticipate  with  commutator  and  brushes  seem,  however,  rather 
imaginary  than  real,  if  we  may  judge  from  the  experience  with 
the  3,500-volt  motor  coach.  The  makers  inform  me  that  they 
estimate  the  mileage  for  a  set  of  carbon  brushes  at  50,000  miles. 
The  motors  drive  the  car-axles  by  single-reduction  gear,  and  are 
controlled  by  contactors  operated  from  a  master  controller.  The 
current  for  operating  the  contactors,  driving  the  air-pump  motor, 
and  for  the  general  service  of  lighting  and  heating,  is  obtained 
from  a  small  motor-generator,  fed  on  the  primary  side  at 
3,500  volts,  and   delivering   c.c.   at  210   volts.     All   motors   have 


oommutating  poles — a  practice  which  has  become  universal  in  C.C 
traction  work. 

From  the  figures  quoted  above  it  will  be  seen  that  where  motor 
coaches  are  employed  the  C.C.  system  has  an  advantage  in  point  of 
weight  over  the  single-phase  A.c.  system.  But  main-line  traction, 
including  goods  trains,  is  not  going  to  be  done  by  motor  coaches, 
and  if  we  come  to  large  electromotives  of  some  2  000  to  3,000  H.P. 
then  this  advantage  is  likely  to  vanish.  No  high-pressure  c.c. 
electromotive  has  as  yet  been  built  for  so  large  a  power,  and  it  is 
therefore  not  possible  to  make  a  direct  comparison  ;  but,  if  we  may 
judge  from  the  largest  engines  yet  built  for  moderate-pressure  c.c, 
there  is  little  probability  that  the  c  c  system  for  high  pressure  can 
bsat  the  single-phase  system,  and  none  whatever  that  it  can  beat 
the  three-phase  system. 

In  the  early  days  of  single-phase  traction  some  trouble  was 
experienced  in  the  matter  of  telephonic  disturbance.  A  systematic 
investigation  carried  on  for  over  a  year  on  the  ^eebach-Wettingen  line, 
chiefly  by  means  of  the  oscillograph,  showed  that  this  trouble  was 
due,  not  as  had  originally  been  suspected,  to  the  commutator,  but  to 
the  employment  of  open  slots  in  the  rotor,  and  the  trouble  nearly 
ceased  when  new  rotors  with  semi-closed  and  spiralled  slots  were 
used.  To  further  improve  the  telephonic  service  the  usual  remedy 
of  metallic  return  and  drilling  the  telephone  lines  was  employed. 
Although  by  these  means  it  is  possible  to  render  telephonic  speech 
over  a  line  alongside  a  single-phase  railway  nearly,  and  perhaps 
quite,  as  clear  as  it  is  along  a  C.C  railway,  there  still  remains  the 
danger  that  the  telephone  lines  may,  by  electrostatic  induction, 
acquire  a  very  high  potential.  The  remedy  against  this  danger, 
first  applied  on  some  Swedish  experimental  lines,  is  to  short-circuit 
the  two  wires  of  each  circuit  by  a  choking  coil  of  very  high  induct- 
ance, the  centre  of  which  is  earthed.  The  static  charge  is  thus 
carried  off  to  earth,  while  the  telephonic  currents  are  only  inap- 
preciably weakened. 

One  of  the  advantages  possessed  by  the  alternating  over  the 
continuous  current  is  the  simplicity  of  regulation.  There  are  no 
contactors  and  no  rheostats  used,  the  power  and  speed  of  the  motors 
being  adjusted  by  the  use  of  tappings  on  the  secondary  side  of  the 
transformers.  The  only  difficulty  that  still  remains  is  that  of 
sparkless  commutation,   but  this  also  has  been  overcome.     The 
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frequency  of  15  has  advantages  over  that  of  25.  The  Com- 
mission of  Experts  called  together  in  1904  by  the  Swiss  Govern- 
ment to  establish  standards  for  the  electrificM  ion  of  the  Swiss 
railways  decided  that  15  should  be  the  standard  frequency,  with 
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a  tolerance  down  to  14,  and  up  to  16^,  Since  then  other  States 
have  fallen  into  line,  bo  that  15  is  now  the  standard  frequency 
nearly  all  over  the  continent  of  Europe.  The  standard  pressure  is 
likely  to  be  15.000  volts.  For  three-phase  traction  the  standard 
pressure  is  3,000  to  3  300  volts. 

On  paf^e  450  I  g^ive  two  tables  referring  to  the  Palian  State 
Railways.  I  am  indebted  for  the  information  to  Mr,  v.  Kando,  who 
may  justly  be  described  as  the  father  of  three-phase  traction. 

The  most  recent  example  of  single-phase  elpctrification  is  that  of 
the  Loetschbergr  line  establishiner  direct  communication  between 
Berne  and  the  Simplon  line.  The  tntal  weight  of  the  electro- 
motive is  at  the  rate  of  43  kg.  at  the  li-hour  rating.*  This  is  a 
remarkably  high  weight-efficiency,  which  has  up  to  the  present  not 
been  reached  by  any  continuous-current  electromotive,  and  has 
only  been  surpassed  by  the  three-phase  2,000-h.p.  electromotives 
(taken  at  the  one-hour  rating)  of  the  Italian  State  railways,  which 
works  out  at  30  kg.  per  horse-power. 

In  conclusion,  let  u^  briefly  glanoe  at  what  is  being  done  in  the 
electrification  of  the  Gothard  line,  that  main  link  of  commerce 
between  Germany  and  Italy.  I  am  indebted  for  the  following 
notes  on  the  subject  to  Mr.  Huber-Stocker,  the  scientific  adviser  to 
the  Swiss  Government  in  the  matter  of  railway  electrification  :  — 
The  part  to  be  electrified  first  is  that  between  Erstfeld  and 
Bellinzona,  a  total  length  of  110  km.,  of  which  about  29  per  cent, 
is  in  tunnel.  This  part  also  contains  the  longest  and  heaviest 
grades,  so  that  the  limitations  of  steam  as  compared  with  electric 
traction  are  here  most  prominent  and  a  relief  most  urgent.  On  this 
section  the  average  daily  train  movement,  taking  both  directions 
together,  was,  in  1911,  not  less  than  1,680,000  km. -tons,  and  the 
maximum  on  any  day  2,282.000  km. -tons.  It  is  estimated  that  in 
1918  the  averflge  train  movement  will  have  increased  by  3.5  per 
cent,  over  1911.  and  in  1928  by  a  further  30  per  cent.  In  the 
45  km.  on  the  north  side  of  the  tunnel  the  train  climbs  569  metres, 
and  in  the  65  km.  on  the  south  it  descends  to  Bellinzona  900  metres, 
with  a  steepest  grade  of  27  per  mille.  The  section  Erstfeld-Airolo 
is  to  be  opened  for  electric  traction  in  four  years  from  now,  and 
the  southern  section  one  year  later.  The  present  arrangements  are 
made  with  the  intention  of  extending  the  electric  service  on  the 
north  to  Lucerne  (60  km.),  and  on  the  south  to  Chiasso  (55  km.)  at 
some  future  date  not  yet  fixed.  There  will  be  two  large  power 
stations,  one  at  Amsteg,  where  at  first  32,000  HP.  will  be  available 
on  the  turbine  shafts,  and  56,000  to  60,000  when  the  station  is  com- 
pleted ;  and  the  other  at  Piotta,  where  at  first  40,000,  and  finally 
.")0,000  H  P.  will  be  available.  The  head  of  water  in  the  northern 
power  house  is  267  metres  down  to  the  Reuss,  and  an  accumulation 
of  one  million  cubic  metres  is  provided  for,  to  compensate  for 
diurnal  variations.  In  the  southern  power  house  the  head 
of  water  is  900  metres,  and  there  the  Ritom  Lake  offers 
a  nataral  reservoir,  with  19  million  cubic  metres,  to  compensate  for 
annual  variation  in  the  water  supply.  The  power-current  will  be 
sent  along  the  line  by  two  independent  cables,  each  capable  of 
carrying  the  full  power  at  twice  30  000  volts,  with  earthed  neutral. 
The  current  will  be  transformed  down  to  7,500  volts  at  first,  and 
15,000  volts  later  on,  if  the  experience  gained  with  the  lower 
pressure  should  warrant  the  increase  to  double  pressure.  This  will 
not  involve  any  additional  plant,  since  the  secondary  winding  of 
transformers  both  along  the  line  and  on  the  locomotives  can  from 
the  first  be  arranged  with  this  alteration  in  view.  It  is  also  con- 
templated to  establish  substations  in  Biasca,  Goeschenen,  Lavorgo 
and  Bellinzona.  There  will  be  no  motor  coaches,  only  electromotives. 
It  is  intended  to  haul  express  trains  weighing  420  tons  with  a  speed 
of  50  km.  per  hour  on  grades  of  26  per  mille,  for  which  service  the 
electromotive  will  have  to  develop  3,000  H.p.  on  the  rails.  Goods 
trains  weighing  up  to  670  tons  will  run  with  a  speed  of  from  27  to 
28  km.  per  hour,  and  have  two  electromotives,  one  in  front  and  one 
in  the  rear,  each  rated  at  2,800  H.P.  Passenger  trains  will  be  heated 
by  steam,  the  boiler  being  carried  in  a  special  heating  coach. 


The  iDternal'Combastion  Engine  Applied  to  Railway 

Locomotion. 

By  F.  W.  Lanchestbb. 

The  author  in  his  paper  reviewed  the  various  attempts  that  were 
being  made  to  displace  the  steair  locomotive  on  railways.  He 
showed  that  electrification  schemes  on  the  one  hand,  and  cars  fitted 
with  internal-combustion  engines  on  the  other,  were  displacing  the 
steam  locomotive  under  certain  conditions  of  traffic.  Mr.  Lan- 
chester  then  described  in  detail  a  self-propelled  railway  coach  bnilt 
by  the  Metropolitan  Wagon  Co.,  and  equipped  with  internal- 
combustion  engines,  &c.,  by  the  Daimler  Co.  It  is  a  60-ft.  bogie 
coach,  with  a  seating  capacity  for  60  passengers.  There  are  two 
power  units  on  the  coach,  each  consisting  of  a  six-cylinder  sleeve- 
valve  Daimler  engine.  The  cylinders  are  of  6-in.  diameter  and  6-in. 
stroke.  The  engines  drive  by  means  of  a  triple  tandem  six-speed 
epicyclic  gear-box,  in  which  the  speeds  are  grouped  into  three  low 
gear  ratios  used  for  starting  with  high  acceleration,  and  three 
high  gear  ratios,  which  are  exclusively  used  for  running  at  speed. 
The  whole  of  the  gears  are  actuated  by  magnetic  clutches.  One 
axle  on  each  bogie  is  driven  from  a  cardan  shaft  by  means  of  a 
right  angle  transmission.  This  consists  of  a  bevel  drive,  in  which 
the  bevel  pinion  on  the  cardan  shaft  gears  simultaneously  into 
two  crown  wheels  on  the  axle.  Either  of  these  wheels  can  be 
connected  by  means  of  an  alternate  dog  clutch,  and  in  this  way  the 
reversal  of  the  car  is  effected.  The  two  power  units  are  disposed 
symmetrically  on  opposite  sides  of  the  vehicle  and  drive  on  to 
opposite  ends,  which  gives  a  completely  symmetrical  arrangement. 

*  For  a  description  of  the  locomotive,  see  Electrical  Review, 
August  29th,  1913,  page  339. 


The  coach  can  be  controlled  from  either  end  by  means  of  duplicate 
controllers  placed  in  the  driver's  cabins.  The  electrical  equipment 
consists  of  two  dynamos  coupled  direct  to  the  crankshafts  of  the 
two  engin<>p.  and  an  accnmulator  battery. 

Electricity  is  need  to  start  the  engines,  to  light  the  coach,  and 
for  driving  the  electric  air  cf-mpreasor,  which  operates  the  air 
brakes.  The  aggregate  h.p.  of  the  two  engines  is  nominally  100, 
but  on  trial  they  have  developed  110  HP.  The  acceleration  obtained  on 
trial  was  2"5  ft.  per  second  per  second.  The  consumption  of  petrol 
wa!"  found  to  be  170  ton-miles  per  gallon,  as  the  coach  ran  five  miles 
per  gallon.  With  the  H  p.  provided,  there  was  no  difficulty  in 
maintaining  a  speed  of  60  miles  per  hour  on  a  run  between 
Nuneaton  and  Coventry  ;  and  a  maximum  speed  of  7o  miles  per 
hour  had  been  reached.  The  coach  with  60  passengers  would  be 
able  to  di  the  run  from  Euston  to  Birmingham  at  a  cost  of  only 
12s.  for  fuel,  at  the  large  contract  rates  for  petrol. 

Pbof.  H.  S.  HeleShaw  opened  the  discussion,  and  pointed  out 
that  the  transmission  gear  was  a  step-by-step  one,  which  was  not, 
for  certain  reasons,  so  good  as  an  apparatus  giving  continuous 
speed  variation.  Even  the  electric  driving  of  vehicles  involved  a 
step-by-step  control,  in  which  there  wns  a  considerable  waste  of 
energy  except  at  certain  positions  of  the  controller.  There  were 
three  ways  of  obtaining  a  continuous  Fpeed  variation.  The  first 
was  a  frictional  drive,  which  was  out  of  the  question,  as  it  wasted 
energy.  The  second  was  the  compressed-air  system,  and  the  third 
the  hydraulic  transmission  in  which  he  was  interested.  The 
last  two  systems  were  undergoing  trials,  and  it  would  be 
interesting  to  see  which  would  ultimately  gain  the  confidence  of 
railway  engineers.  The  car  with  the  hydraulic  gear  designed  by 
him  was  now  on  trial,  and  he  hoped  to  have  definite  results 
shortly.  He  showed  a  drawing  of  the  car  with  pump  and  acces- 
sories for  the  continuous  speed  control. 

After  Mb.  Lee  had  raised  some  question  as  to  the  cost  of 
maintenance,  the  Author  replied,  stating  that  whichever  gearing 
gave  most  satisfaction  would  find  a  large  field  in  self-propelled 
railway  vehicles.  The  advantage  of  internal-combustion  engines 
was  largely  one  of  weight,  and  this  was  so  low  that  they  had  to  be 
used  on  passenger  vehicles  rather  than  on  the  locomotives.  If  such 
engines  were  placed  on  locomotives,  weight  would  have  to  be  added 
to  give  the  necessary  adhesion  for  the  driving  wheels. 


PROCEEDINGS    OF    INSTITUTIONS. 


Electric  Cooking. 

By  W.  H.  Alabasteb  (Vice-President). 

{Abstract  of  Paper  read  before  the  Victobian  Institute  of 
Electbical  Engineebs,  July,  1913.) 

Although  it  is  only  within  the  last  few  years  that  the  design  of 
electrical  cooking  apparatus  has  received  serious  attention,  so  much 
progress  has  already  been  made  that  electricity  will  shortly  become 
a  serious  competitor  with  coal  and  gas.  Cleanliness,  freedom  from 
noxious  gases,  and  a  perfect  control  of  temperature  are  amongst 
its  obvious  advantages,  making  much  better  culinary  results 
attainable,  while  the  very  small  amount  of  heat  radiated  during 
use  permits  the  kitchen  to  remain  as  cool  as  any  other  portion  of 
the  house.  Seeing  that  in  the  conversion  trom  coal  to  electricity 
only  about  7  per  cent,  of  the  heat  units  are  retained,  the  necessity 
for  obtaining  a  high  electrical  efficiency  will  be  at  once  recognised. 

As  regards  the  oven  we  may  say  that  the  heater  is  of  first 
importance,  and  this  should  be  designed  to  carry  the  current  con- 
tinuously without  any  deterioration.  At  the  present  time 
nichrome  wire  is  almost  exclusively  used  for  cooking  appliances 
on  account  of  its  high  specific  resistance  (approx.  60  times  that  of 
copper),  its  freedom  from  oxidation  and  its  ability  to  withstand 
high  temperature. 

The  position  that  the  heater  occupies  in  th*;  oven  differs  according 
to  the  make  of  the  stove,  but  care  should  be  taken  not  to  occupy 
unnecessary  space,  and  to  supply  a  fairly  uniform  heat  throughout 
the  oven.  With  a  view  to  obtaining  the  latter  condition,  the 
Bertram  Thomas  oven  is  equipped  with  side  deflectors,  which  create 
a  steady  circulation  of  hot  air  in  the  oven.  To  enable  the  cook  to 
effect  the  desired  browning  oi"  the  cake  or  joint,  it  is  an  advantage 
to  have  a  portion  of  the  heater  placed  at  the  top  of  the  oven,  and 
this  should  prefe-ably  emit  radiant  heat,  in  the  direction  of  the 
joint. 

Loss  of  heat  may  be  caused  either  by  insufficiency  of  lagging 
between  the  interior  of  the  oven  and  the  outside  case,  escape  of  hot 
air  through  badly  fitting  doors,  or  the  conduction  of  heat  from  the 
inside  to  the  exterior,  which  often  occurs  at  the  rim  of  the  door. 
The  efficiency  of  the  oven  is  also  materially  affected  by  the  method 
of  control,  which  should  preferably  be  automatic,  and  it  is  de- 
sirable that  there  should  be  as  small  an  amount  of  metal  in  the 
oven  as  is  practicable. 

Efficiency  curves  of  several  makes  of  ovens  are  shown  in  fig.  1, 
and  their  performances  are  also  shown  in  the  accompanying' 
schedule.  The  early  portion  of  these  curves  gives  an  indication  of 
the  amount  of  air  and  metal  which  has  to  be  heated  before  the 
oven  reaches  the  required  temperature,  and  the  remainder  of  the 
curves  shows  the  thermal  efficiency. 

The  consumption  of  energy  required  to  raise  the  ovens  to  400°  F. 
and  then  to  maintain  them  at  that  temperature  for  a  further 
li  hours  is  shown  in  a  separate  column,  and  also  for  an  approxi- 
mate comparison  this  is    stated   in  watt-hours   per  1,000  ob.  in. 
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No. 


Electbio  Ovens. — Particulars  of  energy  consumed  while  raising  to  and  maintaining  internal  temperature  at  400° 


F. 


Make  o(  stove. 


1 

Bertram  Thomas 

2 

Archer        

3 

General  Electric  Co.,  U.S.A 

4 

Tricity        

6 

Nightingall  Auto. 

6 

Experimental       

7 

Eclipse       

S 

Nightingall  Steamer 

9 

Nightingall           

10 

Simplex      

11 

Nightingall  Non-Auto.    ... 

12 

Nightingall  Non- Auto.    ... 

Useful 
capacity  in 
cubic  inches 

approx. 


Particulars  of  lagging. 


5,130 
4,200 
3,672 
3,243 
3,217 
3,207 
3,075 
3,036 
2.704 
2,161 
2,028 
2,028 


2-in.  slag  wool 
Slag  wool 
Asbestos... 
None 
Slag  wool 
f-in.  slag  wool 
Slag  wool 
Slag  wool 
Straw  chaff 
Slag  wool 
Slag  wool 
Slag  wool 


Consumption  in  watt-hours. 


i  hour. 


692 
914 
630 
486 
610 
344 
990 
536 
648 
764 
460 
480 


1  hour. 


1,030 

1,518 

1,030 

860 

910 

470 

1,548 

760 

969 

1,140 

788 

800 


1,308 
2,054 
1,376 
1,178 
1,165 

584 
2,020 

928 
1  256 
1,460 
1,112 
1,108 


Total  consumption 

during  htating  up  and 

maintaining  temperature 

at  400"  for  IJ  hours. 


|Watt- 
hours. 


1.396 
2,329 
1,474 
1,218 
1,240 
604 
2  500 
1,048 
1,342 
1,604 
1,177 
1,180 


Watt-hours 
per  1,000 
cb.  inches. 


272 
654 
402 
375 
386 
188 
815 
346 
497 
742 
580 
581 


2,000 


capacity  of  the  respective  ovens.     The  consumption   should   not, 
however,  increase  in  proportion  to  their  capacity. 

The  Tricity  cooker,  which  is  devoid  of  lagging,  and  is  made  of 
brightly  polished  sheet  metal,  depends  on  its  bright  surface  for 
limiting  radiation,  and  is  very  efficient  when  used  for  not  more 
than  li  hours  at  a  time.  This  oven  will  meet  the  requirements 
of  a  small  household,  but  for  large  establishments,  restaurants,  &c,, 
where  the  oven  is  required  to  be  used  for  longer  periods,  a  well 
lagged  oven,  such  as  the  Nightingall  or  Bertram  Thomas,  will 
prove  more  efficient. 

Mr.  Prentice  has  recently  had  made  in  England  an  oven  without 
a  door  ;  and,  with  a  view  to  investigating  its  efficiency 
(eea  curve  6,  fig.  1),  I  have  had  a  some- 
what similar  oven  made  locally  (see  fig.  2). 
It  will  readily  be  seen  that  this  design 
makes  for  a  reduction  in  the  energy  con- 
sumption and  the  first  cost  of  the  apparatus. 
Further,  when  the  dome  is  raised,  the 
escape  of  hot  air  is  extremely  small  when 
compared  with  that  which  takes  place  on 
the  opening:  of  an  oven  door. 

In  the  efficiency  curves  of  ovens  I  have 
included  a  curve  of  the  Nightingall  steamer, 
which  is  a  very  useful  and  efficient  apparatus 
for  steaming  vegetables,  puddings,  &c.  It 
consists  of  an  oven  with  a  special  heater, 
which  raises  a  small  quantity  of  water  to 
boiling  point  and  fills  the  oven  with  steam, 
the  regulator  automatically  cutting  off 
current  when  boiling  point  is  reached. 

The  curves  in  fig.  3  give  a  comparieion 
of  the  heat  insulating  values  of  different 
kinds  of  lagging.  These  show  the  energy 
consumption  required  to  maintain  various 
temperatures  inside  a  tin  5  in.  diameter  by 
7  in.  high,  surrounded  by  li  in.  of  lagging, 
the  whole  being  contained  in  a  tin  with 
bright  exterior.  It  will  be  seen  that  slag 
wool  gives  very  good  results,  but,  unfor- 
tunately, it  has  a  tendency  to  crumble  and 
get  out  of  position,  thus  leaving  unlagged 
spaces  ;  and  it  is  desirable  that  means  be 
taken  to  keep  the  wool  in  its  proper  position. 
Further,    the   slag    wool    should    not     be 

packed  very  tightly,  otherwise  the  effect  of  the  lagging  is 
diminished  ;  this  fault  was  found  to  cause  a  difference  of  10  per 
cent,  in  the  efficiency  of  an  oven.  Cork  granules,  which  give  the 
highest  efficiency,  and  are  extremely  light,  promise  very  well,  and 
the  charring  which  would  occur  at  the  high  temperature  could  be 
overcome  by  placing  a  thin  layer  of,  say,  asbestos  sheeting  next  to 
the  interior  of  the  oven. 

For  the  purpose  of  obtaining  the  curves  of  the  ovens  a 
Nightingall  regulator  was  used  for  maintaining  the  temperature  at 
400°  F.,  but  it  would  not  be  possible  for  the  majority  of  ovens  to 
obtain  such  results  under  ordinary  working  conditions,  as  the 
Nightingall  automatic  stove  is  the  only  one  so  equipped.  This 
regulator  consists  of  a  thermometer  which  closes  a  relay  circuit 
operating  a  switch  in  the  heater  circuit,  in  such  a  manner  that  the 
temperature  is  maintained  within  a  very  few  degrees  of  the  heat 
selected  by  th^  switch.  This  regulator  works  in  a  most  satis- 
factory manner,  not  only  effecting  considerable  saving  in  energy, 
but  also  ensuring  uniformity  of  temperature.  The  personal  factor, 
which  in  ordinary  cooking  is  so  important,  becomes  almost 
negligible,  and  people  with  little  or  no  skill  obtain  uniformly  good 
results.  Curves  Nos.  11  and  12  in  fig.  1  were  taken  at  different 
times  from  the  same  oven,  and  will  show  how  closely  this  regulator 
works. 

Non-automatic  stoves  are  generally  supplied  with  two  switches 
— one  for  raising  the  oven  quickly  to  the  required  temperature, 
and  the  other  for  maintaining  the  oven  at  the  cooking  tempera- 
ture. The  amount  of  current  required  for  the  latter  heat  can  be 
very  closely  estimated,  so  that  the  '^ven  can  be  kept  at  a  practically 
constant  temperature. 

The  hot  plates  are  next  to  be  considered,  and  these,  owing  to  their 
constant  use,  are  scarcely  less  important  than  the  oven.  The  hot 
plate  itself  should  have  a  smooth  and  even  surface  of  sufficient  area 


to  allow  the  kettle  or  other  vessel  to  conduct  away  the  heat  as  fast 
a-^  it  is  generated.  The  question  of  suitable  insulation  between  the 
wire  and  the  plate  is  of  considerable  importance,  as,  although  mica 
is  a  high  electrical  insulator,  and  also  a  very  fair  conductor  of  heat, 
it  unfortunately  changes  its  physical  condition  when  raised  to  a 
ve-y  hi<jh  temperature. 

The  curves  in  fig.  4  give  the  overall  efficiency  obtained  by  using 
various  types  of  hot  plates  to  raise  three  pints  of  water  to  boiling 
point.  These  are  based  upon  the  theoretical  figure  of  55  watt-hours 
being  required  to  raise  one  pint  150'  F.  As  these  curves  include 
the  heat  of  the  kettle  and  the  radiation  from  it,  they  cannot  be 
taken  as  absolute  figures  of  efficiency  of  the  hot  plate,  but  are 


TIME,     MINUTES 


Fig. 


1.— Electric  Ovens  :  Consumption  in  Watts  whilst  raising  to  and 
maintaining  temperature  at  400°  f. 


intended  as  a  comparison  of  the  efficiencies  of  various  types  when 
performing  similar  work. 

In  some  instances  two  or  more  curves  are  shown  illustrating  the 
same  plate  used  with  different  current  consumption,  and  it  is 
interesting  to  note  the  results  obtained  from  such  tests.    Every  plate 


'»^-;  »LM> 


rat 


1 


Inner  frame,  carrying  shelves, 
also  outer  covering  in  section. 


Oven  in  position,  with  sus- 
pension, side  view. 


Fig.  2. — Prentice  Model  Oven. 


will  give  its  maximum  efficiency  at  a  certain  current  consumption 
and  if  that  consumption  is  increased  additional  energy  is  required 
to  raise  the  plate  to  a  higher  temperature,  and  radiation  losses  are 
also  increased  ;    whilst  in    running   the  plate   with  a  lower  con- 
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Bumption  the  additional  time  required  to  perform  the  work  acconntu 

for  increaHe  in   radiation    from    hot   plate  and   kettle.     It  will  be 

noticed    that   the    wattH   diHHipattd    per  i-q.  in.  of  heatinj^  Hurface 

vary  conHiderably  ;  but,  apart  from  the  (jueetion  of  efliciency,  it  iH 

not  advisable  to  exceed,  say,  10  watts  per  eq.  in.,  as  there  will  be  a 

tendency  for  the  hot  plate 

to  overheat,  at  the  risk  of 

injury   to   the    insulation. 

The  heatinff  element  should 

consist  of  nichrome  wire, 

80   arrangfed    that  it   will 

dissipate    heat    uniformly 

throughout  its  length,  and 

distribute  it  over  the  whole 

of  the  plate. 

In  fig.  5  are  given  some 
results  obtained  whilst  in- 
vestigating the  insulating 
properties  of  mica  when 
working  with  high  tem- 
peratures. It  will  be  seen 
that,  with  rising  tempera- 
tures, the  insulation  resist- 
ance falls  steadily  until  a 
point  is  reached  at  which, 
and  beyond  which,  the  in- 
sulation improves.  The 
tests  disclosed  the  existence 
of  a  critical  point  in  the 
life  of  mica,  for,  with  the 
temperature  maintained  at 
or  about  a  certain  point, 
the  mica  becomes  brittle, 
and  ultimately  allows  the 
resistance  wire  to  break 
through  it.  It  will  be 
seen   that  two  samples  of 

mica  tested  changed  at  about  1,200°  and,  as  the  wire  of  a  hot  plate 
runs  at  about  600*,  there  is  no  very  large  factor  of  safety,  which 
points  to  the  desirability  of  improved  insulation  for  this  class  of 
work. 

There  is  generally  much  room  for  improvement  in  reducing  the 
amount  of  metal  present,  and  limiting  the  excessive  losses  due  to 
radiation.  The  G.E.  Co.  of  U.S.A.  have  shown  marked  attention  to 
these  two  points  in  the  design  of  their  4-in,  hot  plate,  and,  on 
account  of  the  metal  being  provided  with  a  bright  nickel  surface, 
the  radiation  losses  of  a  Hot-point  plate  are  minimised.     It  was 


present,  hut  poBMSBes  fcreiA  advantagen  Jxith  in  efficiency  and 
general  utility,  is  the  inimerfiion  heater,  of  which  the  Hat  dL«k  type 
made  by  the  A. EG.  Co.  ia  an  excellent  example.  Thin  is  provided 
with  three  different  ranges  of  heat,  and  can  therefore  be  a«ed 
either  for  simmering  or  boiling.     L'n fortunately,  with  present  ratcB 
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200 


210 


120  130  140 

TEMPERATURE    'F 
The  numbirs  cor  espond  with  the  table  below. 

Fig.  4. — Hot-Plate  Efficiencies. 


of  charge  for  energy,   the  economical  heating  of  water  in  large 
quantities  is  not  practicable. 

Owing  to  the  perfect  control  of  temperature  and  the  absence  of 
currents  of  air  in  the  oven,  the  loss  of  weight  of  meat  during 
cooking  is  considerably  less  than  is  the  case  with  other  sources  of 

Hot  Plates. — Comparative  eflBciencies  when  raising  3  pints  of 
water  (in  7-in.  tin  kettle)  to  boiling  point. 


Make. 

Diameter  of 

bot  plate. 

Inches. 

a 

Watts  per 
B(|.  in.  of 
bot  plate. 

Time  in 

minutes  taken 

to  boil. 

E  3    . 
*  O  m 

e 

Momentary 
efllcioncy  at 
end  of  tebt. 

Archer 

8 

1,355 

26-95 

20-5 

32-2 

400 

G.E.C.  of  U.S.A. 

8-5 

1,341 

23-63 

26-25 

27-2 

31-5 

Simplex 

6-5 

1,070 

32-30 

24-0 

37-0 

405 

Eclipse 

7-25 

1,030 

2497 

22  75 

41-0 

42-6 

Nightingall    ... 

7 

884 

2031 

20-25 

51-8 

60-9 

Tricity 

7 

871 

22-61 

25-0 

41-4 

500 

Bertram  Thomas 

7 

848 

2215 

21-0 

520 

59-5 

Eclipse... 

7-25 

810 

19-61 

27:. 

410 

543 

Hot  Point 

6 

650 

22-98 

255 

564 

737 

Gen.    Elec.    Co. 

8-5 

647 

11-41 

45-5 

33  8 

318 

Gen,    Elec.    Co. 

4 

562 

44-7.-. 

2225 

72  8 

73-5 

Simplex 

6-5 

560 

1688 

440 

38-3 

56-5 

Eclipse 

7-25 

536 

12  96 

4 10 

426 

5.->-0 

Gen.    Elec.    Co. 

85 

356 

627 

77  0 

34  0 

.30;  I 

Simplex 

6-5 

326 

9-85 

75-0 

39  2 

3S-fi 

Nightingall     ... 

7 

321 

8  35 

62  0 

47-5 

40-3 

Tricity 

7 

216 

562 

96-0 

45  2 

440 

300  350  400 

TEMPERATURE   °F, 


Fio.  3, — Laggings  :  Comparison  op  Efficiencies. 


found  that  when  they  had  attained  their  final  temperature,  the  Hot- 
point  and  G.E.  hot  plates  respectively  radiated  22  per  cent,  and 
24  per  cent,  of  the  energy  put  into  them.  The  bottom  of  the  hot 
plate  should  consist  of  some  strong  material  of  high  value  as  a  heat 
insulator,  rather  than  of  iron,  as  is  usual  at  present. 

Hot  plates  are  generally  made  with  a  considerable  amount  of 
iron,  with  the  idea  that  it  will  act  aa  a  buffer  and  dissipater  of  heat 
in  the  event  of  the  vessel  in  use  being  removed  and  current  not 
being  switched  oflf.  To  avoid  this  I  have  devised  a  simple  form  of 
automatic  switch,  which  works  in  the  following  manner  :— When 
the  weight  of  the  kettle  is  removed,  the  hot  plate  or  stand  is  tilted, 
causing  mercury  amalgam  in  a  tube  to  run  down  to  one  end,  and 
so  opening  the  electrical  circuit.  In  preference  to  using  hot  plates 
for  boiling  water,  kettles  with  self-contained  elements  will  be 
found  quicker,  and  much  more  efficient.  The  heater,  encased  in 
copper,  should  be  placed  in  a  false  bottom  of  the  kettle,  the  copper 
being  in  metallic  connection  with  the  same,  so  that  the  heat  may  be 
directly  conducted  to  the  water. 

Another  article  which   has  not  been  largely  used  up  to  the 


heat.  The  generally  accepted  figure  for  gas  is  from  25  per  cent, 
to  30  per  cent,  of  the  initial  weight,  w^hereas  tLe  following  figures 
have  been  obtained  with  electric  cooking  under  ordinary  working 
conditions  : — 


Ordinary  weight 
of  joint, 
lb.     cz. 

Loss  daring 
cooking, 

07; 

Percentage  of 
loss. 

3  4 

4  12 
4       8 

4       7h 

7                ...              13-46 
12               ...             15-78 
12               ...             166 
12i             ...             171 

In  cooking  meat  it  is  advisable  to  raise  the  oven  to  from  4Cii-  to 
4.")0"^  F.,  and  then  insert  the  joint,  and,  after  the  meat  has  been 
subjected  to  this  temperature  for  about  20  minutes  to  close  the 
pores  thoroughly  and  seal  up  the  juices  in  the  meat,  the  tempera- 
ture should  be  maintained  at  about  3Cu\  In  this  connection  it  is 
noticeable  how  commonly  electrically-cooked  meat  is  remarked  upon 
for  its  excellence  of  flavour.  Further,  electricity  is  particularly 
suitable  for  casserole  cooking,  and  the  merits  of  this  method  of 
cooking  are  unquestionable. 

With  a  view  to  disproving  the  oft-expressed  opinion  that  the  cost 
of  cooking  by  electricity  is  so  excessive  as  to  restrict  its  use  to  the 
wealthy,  I  append  the  records  of  the  cost  of  same  in  two  installa- 
tions, giving  the  number  of  persons  composing  the  households  of 
each.  These  figures  are  based  upon  the  present  rate  charged  by  the 
ftlelbourne  City  Council,  hut  it  is  only  reasonable  to  expect  that 
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any  considerable  demand  for  current  for  this  purpose  would  be  met 
with  an  adjustment  of  tariff. 

It  may  be  anticipated  that  the  consumption  for  cooking:  will  be 
fully  five  times  the  amount  rcciuired  for  lightingr.  The  rate  at 
which  current  is  taken,  and  the  time  of  day  at  which  demand  is 
made,  are  very  important  points  to  the  electric  supply  under- 
taker,  and   will   have   a   material   bearing   upon   the   rate   to    be 


5  6  7  9  9 


Time    hojrs 
Rising  temperature  checked  at  a. 
Fig.  5. — Effect  of  Tempekatuee  upon  Mica. 


charged.  Although  the  daily  load  factor  of  the  supply  (J.e.,  the 
ratio  of  mean  demand  to  the  maximum)  to  the  individual  installa- 
tion is  very  low,  there  is  a  considerable  diversity  in  regard  to  the 
time  of  day  at  which  the  maximum  demand  occurs,  and  conse- 
quently the  average  load  factor  throuehout  a  year  or  for  a  number 
of  installations  will  probably  be  of  a  much  higher  order,  and  in 
the  vicinity  of  25  per  cent,  to  30  per  cent,  per  annum, 

WEEKLY  COST  OF  i  COOKING, 
Household  A.— Two  Adults  and  two  Childben. 


Units  used 

Weekly  cost 

Weet 

i.                    Apparatus  used. 

per  week. 

at  l|d.  per  unit. 

1. 

Tricity  outfit      

23-3 

3/4-7 

2. 

Tricity  outfit      

22-6 

3/3-5 

3, 

Tricity  outfit,  with  aNightingall 

kettle 

19-3 

2/9-7 

4. 

Do,          

163 

2/3-7 

5, 

Do.           

17-1 

2/5-0 

6. 

Do 

20-7 

3/0-0 

7. 

Do 

15-2 

2/2-6 

8. 

Nightingall     non-auto      stove, 
with  a  Nightingall  kettle  and 

A.E.G.  immersion  heater 

18-0 

2/7-5 

9. 

Do.  do.     ... 

13-7 

1/11-9 

10. 

Do,  do 

13-3 

1/11-3 

Household  B, — Theee  Adults. 

1. 

Eclipse  outfit     

42-0 

6/1-5 

2, 

Do.,  with  a  Nightinerall  5-pint 

3, 


4. 
5. 

6, 


8. 

9, 

10. 


kettle  and  two  G.E.  4 -in.  hot 
plates  and   immersion  heater 

Nightingall  non-auto,  with  two 
G.E.  hot  plates,  kettle  and 
immersion  heater      

Do.  do. 

Do.  do. 

Tricity  outfit,  with  immersion 
heater  and  Nightingall  kettle 

Tricity  outfit,  with  Nightingall 

i£6  u  ul6     *••  •••  •••  ••• 

Do.  do 

Do.  do 

Do.  do 


29-5 


4/3  6 


26-5 
20-2 
15-9 

3/10-3 

2/11-3 

2/3  8 

18-2 

2/7-8 

14-1 
12-1 
10-8 
14-0 

2/0-7 
1/9-2 
1/6-9 
2/0-5 

To  avoid  the  use  of  separate  tariffs  for  cooking  and  lighting,  it 
will  probably  be  found  advantageous  to  charge  for  all  energy 
required  for  domestic  purposes  at  a  special  domestic  rate  on  some 
such  lines  as  the  following  : — 

(a)  A  fixed  monthly  sum  per  kw.  of  maximum  demand  to  cover 
the  capital  charges  entailed  to  supply  same. 

(J)  A  charge  of per  unit  to  cover  the  supply  costs. 

A  device  would  have  to  be  installed  limiting  the  maximum 
demand  of  each  consumer,  but  he  would  have  the  power  of 
increasing  this  amount  at  any  time  should  it  prove  inadequate. 
Such  a  system  of  charging  would  undoubtedly  have  the  effect  of 
improving  the  load-factor,  and  at  the  same  time  would  greatly 
encourage  the  use  of  domestic  appliances.  For  instance,  the  dinner 
being  cooked,  the  consumer  could  use  the  current  for  radiators  at 
probably  less  than  half  the  present  rate  charged  for  it. 

At  the  present  time  the  majority  of  cooking  outfits  cost  from 
£15  to  £20.  This  may  not  be  a  serious  objection  to  the  wealthy, 
but  the  middle-class  householder  will  want  a  complete  outfit  at  from 


£5  to  £(>,  and  I  see  no'reason  why  this  demand  should  not  in  time 
be  met.  The  apparatus  should  preferably  be  installed  and  connected 
by  the  supplier  of  the  article,  so  as  to  avoid  division  of  respon- 
sibility. It  is  absolutely  necessary  that  this  work  be  carried  out 
in  the  best  possible  manner,  and  that  every  care  be  taken  to  ensure 
reliability  of  working  and  to  avoid  possibility  of  shock. 

The  selection  of  suitable  switches  is  an  essential  point,  as  a 
number  of  those  at  present  on  the  market  cannot  be  relied  upon  for 
regular  and  continuous  work. 

From  a  safety  point  of  view,  it  is  necessary  that  all  apparatus 
should  be  earthed,  if  installed  in  such  a  position  that  it  is  possible 
to  touch  it  and  make  contact  with  independent  earth  at  the  same 
time.  Ordinary  flexible  cords  are  a  source  of  weakness,  and 
where  possible  should  be  replaced  by  flexibles  with  an  earthed 
armouring.  Judicious  use  of  pilot  lights  is  also  desirable  in  order 
to  keep  down  the  consumption  of  current,  to  save  the  apparatus 
from  overheating,  and  the  cook  from  the  chance  of  burning  herself. 

A  wide  field  of  usefulness  awaits  the  application  of  electric  heating  in 
the  home.  As  an  illuminant  it,  of  course,  stands  unrivalled,  and  as  the 
cleanest,  healthiest,  surest  and  most  convenient  source  of  heat  and 
power,  it  will  rapidly  gain  favour  as  a  means  of  cooking  and  room 
heating,  and  in  connection  with  those  varied  mechanical  appliances 
to  which  the  housewife  will  turn,  to  find  at  least  a  partial  solution 
of  the  domestic  labour  problem. 


LA  MAISON  ELECTRIQUE  AT   OLYMPIA. 


Through  the  agency  of  the  Electric  Supply  Publicity  Committee,  a 
number  of  London  Electric  Supply  Companies  are  arranging  an  elec- 
trical exhibit  at  the  forthcoming  Ideal  Home  Exhibition,  which  opens 
at  Olympia  on  October  9th  next.  The  exhibit  will  take  the  form  of 
a  fully  equipped  electric  house,  and  will  be  known  as  "  La  Maipon 
Electrique."  This  title  has  been  chosen  for  the  reason  that  the 
most  striking  features  of  "  La  Maison  Electrique,"  which  has  been 
so  successful  in  Paris,  are  to  be  specially  brought  over  for  this 
occasion.  The  chief  of  these,  of  course,  is  the  electric  dining  table 
illustrating  the  possibility  of  a  dinner  being  perfectly  served 
without  the  visible  intervention  of  servants.  Thus  M.  Knap's 
wonderful  dining  table  with  its  ingenious  combination  of  electro- 
phone, periscope,  service  lift  and  travelling  rails  and  its  accom- 
panying decorative  details,  however  unattainable  it  may  be  for 
the  ordinary  householder,  will  serve  to  draw  the  attention  of  all 
visitors  to  the  Committee's  stall. 

This  will  be  arranged  on  the  plan  shown  below.  The  exterior 
will  present  the  appearance  of  a  building  in  old  English  style,  in 
which  a  number  of  apertures  have  been  cut  to  enable  the  passer-by 


Plan  op  La  Maison  Electeique. 


to  look  into  the  rooms.  The  entrance  and  exit  will  be  through  a 
garden  forecourt  daintily  dressed  with  climbing  roses  and  flowering 
plants,  and  containing  an  ornamental  fountain  illuminated  from 
below  by  coloured  lights. 

Those  who  wish  to  make  a  closer  inspection  of  La  Maison 
Electrique  than  is  possible  from  a  walk  round  outside,  will  be 
adn:itted  on  presentation  of  visiting  card  or  on  signing  the  visitors' 
book,  and  small  parties,  each  in  charge  of  a  demonstrator,  will  be 
conducted  through  the  suite  of  rooms  forming  the  interior.  These 
rooms  in  the  order  visited  are  :  pantry,  kitchen,  business  office, 
dressing  and  bath  room,  bedroom  and  dining  room,  the  tour 
ending  by  the  visitors  seating  themselves  at  the  dining  table  and 
taking  part  in  its  operation. 

In  the  course  of  their  tour  the  visitors  will  have  had  their  atten- 
tion drawn  to  every  style  of  electric  lighting  available  for  domestic 
purposes,  special  ceilings  being  erected  in  the  oflilce  and  dining- 
room  for  the  display  of  indirect  and  semi-indirect  fittings.  They 
will  also  have  seen  every  kind  of  apparatus  for  heating,  cooking, 
ventilating,  ironing,  cleaning,  polishing,  and  many  other  operations. 
These  will  all  be  shown  in  actual  use,  the  bigger  articles  being  in 
charge  of  special  attendants,  whose  duty  it  will  be  to  keep  them  in 
constant  operation. 

It  may  be  stated  that  the  staff  employed  at  La  Maison  Electrique 
to  maintain  it  in  full  activity  will  number  nearly  30,  and  we  are 
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informed  that  no  effort  will  be  spared  to  provide  the  public  with 
a  show  at  once  instructive  and  interesting^. 

Over  1 00  electrical  appliances  will  be  displayed,  and  the  great 
diflSculty  before  the  Committee  has  been  to  avoid  showinp  more 
than  one  or  two  types  of  the  same  thing.  This  dilliculty  has,  how- 
ever, been  avoided,  except  in  the  case  of  appliances  sucli  as 
radiators,  vacuum  cleaners  and  fans,  of  whi(;h  it  is  possible  to  show  a 
different  make  in  each  room.  No  duplicates  will  be  found  together 
in  any  one  room.  One  purpose  achieved  will  be  to  show  the  public 
that  there  is  hardly  a  single  piece  of  domestic  work  to  which 
electricity  may  not  be  applied  with  advantage.  The  possibility  of 
mere  bewilderment  at  this  hurried  lesson  in  electricity  counteract- 
ing its  educational  value,  has  been  foreseen,  and  each  visitor  to 
La  Maison  Electrique  will  be  presented  with  a  30-page  booklet 
containing  information  and  argument  in  favour  of  the  cleanliness 
and  convenience  of  the  electric  domestic  service.  In  the  production 
of  this  book  the  assistance  of  a  large  number  of  manufacturers 
has  been  secured.  An  edition  of  100,000  copies  is  being 
prepared,  and  it  is  hoped  that  the  good  work  of  the  exhibi- 
tion will  be  supplemented  and  carried  on  for  many  months  by  the 
presence  of  this  book  in  the  homes  of  those  who  have  visited  La 
Maison  Electrique.  In  order  to  attract  attention  to  the  House, 
the  Committee  has  produced  an  effective  poster,  of  which 
some  4,000  copies  will  shortly  appear.  These  will  naturally 
be  displayed,  so  far  as  the  Electric  Supply  Publicity  Committee  is 
concerned,  in  the  districts  of  those  companies  which  are  bearing  the 


La  Maison  Electrique  Poster. 


financial  burden  of  this  enterprise,  but  all  who  wish  to  excite 
the  interest  of  their  own  local  residents  can  buy  copies  from  the 
Committee.  A  reduced  reproduction  of  this  poster  is  given 
above.  It  is  also  issued  in  the  form  of  a  coloured 
postcard,  and  as  a  label  for  attaching  to  correspondence,  and 
supplies  of  these  may  likewise  be  purchased  by  those  who  desire  to 
make  use  of  them.  As  our  readers  already  know,  a  strong  bid  for 
popular  favour  is  shortly  to  be  made  at  the  National  Gas  Exhibi- 
tion, and  it  is  considered  that  the  Ideal  Home  Exhibition  affords  an 
opportunity  for  providing  an  antidote  to  the  impression  that  the 
gas  companies  will  seek  to  create.  We  are  informed  that  it  is 
offered  to  the  electrical  industry  in  London  and  the  surrounding 
districts  through  the  public  enterprise  of  a  few  only  of  the  many 
undertakings  operating  in  the  area,  and  the  fullest  advantage 
should  be  taken  of  it.  It  is  to  be  regretted  that  financial  support 
has  not  been  given  more  widely,  but  we  learn  that  those  who  are 
associated  on  this  occasion  will  be  content  if  their  action  results  in 
better  co-operation  for  the  future. 


m 


LEGAL 


Electricity  in  Mines  :  Prosecutions. 

At  the  Old  Hill  Police  Court  on  Wednesday  in  last  week,  Messrs. 
Robert  Brown  Fellows,  Ltd.,  proprietors  of  the  Corng reaves 
Colliery,  Cradley  Heath,  were  summoned  for  unlawfully  permitting 
certain  cables  in  the  mine,  not  being  flexible  cables  for  portable 
apparatus  or  signalling  wires,  to  wit,  cables  in  the  main  dip  and  in 
the  roadway  to  the  right  at  the  foot  of  the  main  dip,  not  to  be 
covered  in  certain  parts  with  insulating  material,  contrary  to 
Role  12  of  the  electricity  rules.  They  were  summoned  for  unlaw- 
fully permitting  the  live  parts  of  certain  electrical  terminals  in  the 
mine,  to  wit,  the  switchboard  ammeter  terminals  in  the  7-H  p. 
motor  house  in  the  main  dip,  not  to  be  so  constructed  and  installed 
that  they  were  so  protected  or  enclosed  as  to  prevent  accidental 
contact  by  persons,  contrary  to  Rule  10  of  the  electricity  rules. 
Two  similar  summonses  were  preferred  against  Isaac  Meacham,  of 
Perry  Park  House,  Blackheath,  the  manager  of  the  colliery. 
Messrs.  Fellows,  Ltd.,  and  Mr.  Meacham  were  further  summoned 


under  the  Factory  and  Workshops  Act  for  permitting  a  certain  fuse 
to  be  in  use  in  the  electrical  generating  station  which  was  not  bo 
constructed,  or  so  guarded  or  placed,  as  to  prevent  danger  from 
arcing  or  the  scattering  of  hot  metal  when  in  operation,  contrary  to 
Regulation  'j  of  the  electricity  regulations. 

Mu.  IIdoh  .Jon.N.sTONE,  Chief  Inspector  of  Mine«,  who  proeecated, 
explained  that  electricity,  for  reasons  of  efficiency  and  economy, 
was  largely  used  in  coal  mines,  but  if  not  properly  installed  and 
maintained,  the  apparatus  was  a  source  of  great  danger.  It  wa«  of 
the  greatest  importance  that  all  live  parts  fchould  be  sufficiently 
protected,  for  any  failure  in  this  refpect  might  reenlt  in  persona 
coming  into  contact  with  them  receiving  a  shock,  which,  under 
ordinary  conditions,  might  be  serious,  and  under  certain  circum- 
stances might  prove  fatal.  The  Government  laid  much  stress  upon 
this  point,  and  also  provided  that  examinations  should  be  made 
and  reports  i"f  them  placed  before  the  manager  of  the  colliery.  On 
May  27th  last  Mr.  Felton,  an  Assistant  Inspector,  visited  the  pit  in 
company  with  Mr.  R.  Nelson,  an  electrical  inspector  appointed  by 
the  Home  Office,  and  in  the  course  of  their  examination  they  found  a 
number  of  defects  in  the  electrical  apparatus  which  might  have 
had  serious  consequences.  As  a  matter  of  fact,  they  discovered  16 
bare  parts  in  the  cables.  Each  part  constitcted  a  separate  offence 
against  the  Act,  but  he  had  decided  to  proceed  upon  two  summonses 
only.  They  also  found  that  the  fuses  at  the  generating  station 
were  so  constructed  as  not  to  prevent  danger  from  arcing  or  the 
scattering  of  hot  metal  when  in  operation. 

Mr.  Robert  Nelson,  electrical  expert  from  the  Home  Officei 
said  he  visited  the  colliery  on  May  27th,  and  found  there  were  two 
systems  of  electricity,  a  direct  current  with  220  volts,  and  an 
alternating  system  with  200  volts.  Either  of  the  systems  would 
cause  a  shock  which  might  result  in  a  fatality.  He  followed 
the  cable  down  the  dip,  and  he  found  faulty  wire?,  which  showed 
evidence  of  poor  maintenance.  He  also  saw  some  bare  parte. 
Near  the  bottom  of  the  dip  was  a  motor  driving  a  pump,  and 
close  to  the  switchboard  was  an  ammeter  on  which  were  bare 
terminals.  On  the  road  to  the  right  at  the  bottom  of  the  dip  he 
found  two  defects  in  the  cables.  In  the  main  road  he  saw  thirteen 
defects,  and  one  on  the  switchboard  at  the  top  of  the  dip.  making 
sixteen  in  all.  It  would  not  require  an  expert  to  find  them.  A 
lamp  had  been  cut  away,  and  the  ends  were  live. 

In  reply  to  Mr.  W.  Waldron,  who  defended,  witness  agreed  that 
most  of  the  bare  parts  had  probably  been  caused  by  the  dropping 
of  some  material  from  the  roof.  The  inspection,  it  was  added, 
lasted  two-and-a-half  hours,  and  all  the  defects  could  be  repaired 
within  two  hours.  Mr.  Waldron  submitted  that  as  Mr.  Robert 
Fellows  took  no  part  in  the  management  of  the  colliery,  he 
could  not  be  held  responsible.  In  the  case  of  Mr.  Meacham, 
he  was  not  conversant  with  the  electricity  regulations,  the  work 
being  delegated  by  him  to  a  qualified  electrician.  He  contended, 
therefore,  that  the  latter  was  the  proper  person  who  should 
have  been  proceeded  against. 

In  the  result,  Messrs.  Fellows,  Ltd.,  were  find  £2  and  costs  for 
permitting  the  cables  to  be  exposed,  and  the  other  ca^e  against  the 
company,  that  relating  to  the  Factory  Act,  was  dismissed 
on  payment  of  costs.  The  cases  against  Meacham  were  also 
dismissed. 


In  Hamilton  Sheriff  Court  on  5th  inst,  two  prosecutions 
under  the  Ccal  Mines  Act  were  called.  In  the  first.  Robert 
Wilson  DroD,  mining  engineer,  Bearsden,  and  James  Dalglisb, 
colliery  manager,  Motherwell,  were  the  parties  charged,  the 
former  beirg  agent,  and  the  latter  manager  of  Dalzell 
and  Broomside  Colliery,  Motherwell,  occupied  by  the  Wishaw 
Coal  Co.  The  complaint  libels  12  different  offences  in  the 
mechanical  and  electrical  fittings  of  the  pits  mentioned  between 
March  16th  and  April  16th  last.  The  electrical  section  of  the 
complaint  alleges  (1)  failure  to  have  certain  fuses  in  the  distri- 
buting box  forming  part  of  the  electrical  apparatus  in  No.  2  pit  so 
protected  and  enclosed  as  to  prevent  contact  by  persons  ;  (2)  failure 
to  cover  with  insulated  material  a  number  of  unarmoured  cables  ; 
(3)  failure  to  have  properly  secured  by  some  ncn-conducting  and 
readily  breakable  material  certain  cables  ;  (4)  in  certain  seams  in 
No.  2  pit  failure  to  take  adequate  precautions  to  prevent  the  signal 
wires  getting  attached  to  the  cables  therein  ;  (,5)  failure  to  have  an 
earth  conductor  at  the  gate-end  box  in  the  black-band  seam  of 
No.  2  pit ;  and  (6)  failure  to  have  a  flexible  cable  for  the  portable 
apparatus  in  the  pony  level.  In  the  second  prosecution,  James 
McNeil,  CcUiery  electrician,  Wishaw,  is  charged  with  eight  offences, 
all  relating  to  alleged  defects  in  the  electrical  apparatus  and 
equipment  of  the  colliery  for  which  he  is  responsible.  Before  the 
respondents  were  asked  to  plead,  the  Fiscal  agreed  to  an  adjourn- 
ment of  the  cases  so  as  to  permit  a  discussion  on  certain  pleas 
dealing  with  the  relevancy  of  the  charges. 


In  the  Hamilton  Sheriff  Court  on  Friday  last,  a  point  was  raised 
before  Sheriff  Hay  Shennan  in  reference  to  the  statutory  duties 
of  colliery  electricians.  The  matter  arose  in  connection  with 
a  prosecution,  at  the  instance  of  the  Home  Office,  against  James 
McNeil,  colliery  electrician,  Wishaw,  who  was  charged  with 
permitting  defects  in  the  electrical  apparatus  and  equipment  of 
Dalzell  and  Broomside  Colliery,  Motherwell. 

Mr.  Nicol  F.  Cameron,  writer.  Glasgow,  who  appeared  along 
with,  the  respondent,  submitted  that  the  first  seven  of  the  eight 
charges  formulated  were  irrelevant.  The  duties  of  an  electrician 
under  the  Special  Rules  were  the  examination  of  apparatus,  the 
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examination  and  testing  of  new  apparatus  and  the  keeping  of  a  lop- 
book .  There  was  nothingr  in  the  Rules  about  supplying'  anything. 
In  the  complaint  there  was  reference  to  four  fuses,  which  respondent 
was  charged  with  having  failed  to  see  properly  constructed  and 
installed  ;  and  he  was  also  alleged  to  have  failed  to  keep  certain 
coverings,  earth  conductors  and  tiexible  wires  properly  secured.  He 
submitted  that  these  were  outside  respondent's  duties. 

The  Fiscal  said  that  if  Mr.  Cameron's  interpretation  of  the 
Rules  was  correct,  the  whole  tenor  of  the  Act  was  to  be  disregarded, 
a?,  according  to  the  view  now  submitted,  the  electrician  was  a  non- 
entity at  a  pit.  The  electrician,  he  held,  had  to  discharge  his 
duties  in  accordance  with  the  whole  of  the  electrical  Rules,  and  not 
merely  a  particular  section  of  them. 

Sheriff  Shennan  said  he  would  reserve  judgment  on  the  point 
raised,  but  in  respect  of  the  eighth  charge,  he  fixed  Friday,  26th 
inst.,  as  a  diet  for  proof. 

Sheriff  Shennan  on  Monday  issued  a  written  judgment,  in  which 
he  gave  his  opinion  that  the  objection  to  the  relevancy  must  be 
sustained.  His  Lordship  said  he  failed  to  find  any  duties 
specifically  imposed  on  the  electrician,  except  those  contained  in 
eub-heads  (c)  and  (*/)  of  Special  Rule  U,  namely,  (1)  the  thorough 
examination  of  all  apparatus  as  often  as  may  be  necessary  to 
prevent  danger  ;  (2)  the  examination  and  testing  of  new  apparatus 
and  of  apparatus  re-erected  ;  and  (3)  the  keeping  of  a  log  book.  He 
did  not  find  what  might  be  called  executive  duties  imposed  on  the 
electrician.  It  seemed  to  him  (Sheriff  Shennan)  that  the  scheme  of 
the  Rules  was  to  put  the  electrician  in  the  position  of  technical 
adviser,  and  the  results  of  his  examination  and  inspection  being 
entered  in  the  log-book,  it  then  became  the  duty  of  a  colliery 
manager  to  see  that  the  necessary  work  was  carried  out. 


■Workmen's  Compeksation. 


Joseph  Clegg,  of  34,  Roundthom  Road,  Oldham,  whilst  employed 
as  a  labourer  by  the  Brush  Electrical  Engineering  Co.,  Ltd.,  of 
Falcon  Works,  Loughborough,  injured  himself  at  the  Oldham 
Corporation  Electricity  Works  on  October  22nd,  1912,  by  falling 
through  a  movable  floor.  Until  January  27tb.  1913,  Clegg  was 
totally  incapacitated  from  work,  but  he  has  since  been  con- 
tinuously employed  at  a  lighter  task.  He  received  16e.  lOd.  per 
week  as  compensation  till  March  31st,  and  the  company  now  paid 
£.20  to  terminate  the  liability.  At  the  Oldham  County  Court  on 
Thursday  last  week,  applicant  was  allowed  that  amount. 


An  Acquittal. 


Before  Judge  Lumley  Smith,  at  the  Central  Criminal  Court,  last 
week,  Hubert  Eustace,  41,  described  as  a  traveller,  was  found  not 
guilty  of  a  charge  of  obtaining  three  small  sums  of  money  by  false 
pretences  from  his  employers,  the  Electrical  Co.,  Ltd.,  of  Charing 
Cross  Road,  W.C.  and  was  discharged. 


The  X.L.  Electric  Co.'s  Litigation. 

A  FURTHER  stage  in  this  litigation  was  reached  when  on 
Wednesday,  September  17th,  application  was  made  to  Lord 
Justice  Swinfen  Eady  to  stay  proceedings  under  the  order  made 
by  the  Vacation  Judge  the  previous  week  in  the  debenture- 
holders'  action  of  Wiener  r.  the  XL.  Electric  Co.,  Ltd.,  restraining 
the  company  from  abandoning  an  application  for  final  protection 
of  an  invention  sold  by  Mr.  Aron  to  the  company. 

The  application  was  made  under  Sec.  52  of  the  Judicature  Act 
of  1873,  and  his  Lordship  was  asked  to  make  an  interim  order  to 
prevent  the  claim  of  the  defendant  company  being  prejudiced 
pending  the  hearing  of  an  appeal. 

Counsel,  in  support,  stated  that  Mr.  Justice  Bailhache  as  Vacation 
Judge  had  made  what  was  in  effect  a  mandatory  order,  after  hear- 
ing merely  a  short  statement  of  facts  and  without  having  the 
respondent's  evidence  before  him. 

His  Lordship  pointed  out  that  he  was  not  hearing  the  appeal ; 
all  he  had-  to  do  was  to  see  that  the  applicants  were  not 
prejudiced  by  the  interim  order.  How,  he  asked,  would  they  be 
prejudiced  if  they  complied  with  the  order  ? 

Counsel  said  that  there  was  an  application  pending  for  a  further 
patent  which  was  partly  comprised  in  the  patent  in  question.  The 
new  patent  would  come  within  the  plaintiff's  charge,  so  he  would 
in  no  way  be  prejudiced. 

Counsel  for  Captain  Wiener  pointed  out  that  the  new  patent  was 
being  applied  for  by  Mr.  Aron  and  Mr.  Harrison,  both  of  whom 
were  hostile  to  him. 

His  Lordship  said  the  application  was  made  on  insufficient 
evidence.  He  thought  the  applicants  had  made  out  no  case  for  any 
interference  with  the  order  made  by  the  Vacation  Judge.  The 
application  therefore  failed,  and  must  be  dismissed  with  costs. 
His  Lordship  added  that  he  was,  of  course,  merely  dealing  with 
the  matter  of  prejudice,  and  nothing  he  had  said  would  in  any  way 
affect  the  appeal. 


^  Concert.— The  Fulham  branch  of  the  Electrical  Trades 
Union  held  a  smoking  concert  at  Fulham  Town  Hall  on  Saturday 
last  September  13th,  in  aid  of  the  widow  and  five  young  children 
of  the  late  Brother  Alexander  Sinclair.  Mr.  John"  Pearce,  of  11, 
Bendemere  Road,  Putney,  acted  as  hon.  secretary. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Townshend's  New  Table  Cooking  Devices. 

A  new  coffee  machine  has  recently  been  developed  by  Messrs. 
Townshend's  Art  Metal  Co  ,  Ltd.,  of  62,  Holborn  Viaduct,  E.G. 
The  apparatus  is  based  on  a  well-known  system  of  coffee  extraction, 
which  has  been  simplified  and  adapted  to  electrical  working,  and  is 
illustrated  in  fig.  1.  When  current  is  switched  on,  hot  water  is 
raised  from  the  highly  plated  metal  flask  into  the  upper  glass  bowl, 
where  it  is  agitated  with  the  ground  coffee  by  steam  bubbling 
through  it  from  below.  When  the  current  is  switched  off,  the 
residual  heat  in  the  element  is  sufficient  to  complete  the  process  of 
making  the  coffee,  which  is  then  automatically  forced  through  a 
filter  pad  by  atmospheric  pressure.     The  coffee   produced  contains 


_„,  Fig.  2. — TowNSHEND  Toaster. 

Fig,  1, — Townshend  Coffee  Maker, 

the  whole  of  the  soluble  extracts  from  the  berry,  and  is  absolutely 
free  from  sediment.  If  hot  water  is  used,  and  current  applied  from 
any  ordinary  lampholder,  the  cost  of  the  electricity  consumed  is 
inappreciable,  being  about  ^th  of  a  unit. 

As  the  heating  is  effected  by  the  condensation  of  steam,  the 
temperature  is  never  great  enough  to  drive  off  the  volatile  oils 
from  the  coffee,  and  the  whole  of  the  aroma  and  fragrance  of  the 
coffee  is  retained  in  the  infusion. 

The  toaster  illustrated  in  fig.  2  has  been  specially  introduced  to 
meet  the  demand  for  an  effective  toaster  at  a  moderate  price,  and 
is  ornamentally  constructed  in  hammered  aluminium  and  nickel- 
plate.  In  addition  to  being  an  ornament  to  the  table,  it  is 
scientifically  constructed,  the  heating  element  being  carefully 
graduated  to  produce  a  uniform  temperature  over  the  whole  of 
the  toasting  surface — no  gaps  are  permitted.  As  the  element  is  run 
at  a  temperature  below  red  heat,  the  effect  of  oxidation  is  eliminated, 
so  that  the  apparatus  is  practically  indestructible.  Care  is  taken 
that  both  heat  and  electricity  are  insulated.  Non-conducting  feet 
are  provided,  and  the  electrical  connection  is  made  of  one  piece  of 
substantial  material,  provided  with  a  spring  to  prevent  wear  on 
the  flexible  cord.  The  current  taken  is  H  amperes,  so  that  it  can 
be  connected  to  any  lampholder  without  special  wiring.  The  toast 
produced  is  uniformly  browned,  and  is  crisp  without  becoming  dry. 

"Lotolite"  Glassware. 

The  British  Economical  Lamp  Co.,  Ltd.,  of  9,  Old  Bailey, 
E.C.,  are  marketing,  amongst  various  patterns  of  crystal  glass 
reflectors,  the  two  types  illustrated  in  figs.  3  and  4,  the  former 


Fig.  3.  Fig.  4. 

"Lotolite"  Crystal  Fittings, 


being  a  concentrating  hemisphere  used  with  a  reflector  to  give 
uniform  floor  lighting  and  suitable  for  shop  lighting,  &c.,  and  the 
latter  a  distributing  sphere   for   giving   ui'iform  lighting  in  all 
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directions,  the  lamp  being  entirely  enclosed.  The  uphere  w  par- 
ticularly well  adapted  for  the  lierhtinp  of  public  roomfi,  hotelfl, 
cafoa,  (kc.  Both  gflassware  and  fittinjfs  are  supplied,  the  Bizgs 
varying  from  10  in.  to  1(1  in.  diameter. 

Ironcind  Crane  Pnncls. 

A  new  form  of  crane  panel  has  recently  been  designed  by  the 
Gknkual  Elkctric  Co  ,  of  liT.  (^ueen  Victoria  Street,  EC,  which 
Ib  intended  to  meet  the -very  exacting  demands  of  crane  work.  It 
consists  of  a  standard  Salford  switch  and  a  distribution  board 
mounted  on  a  strong  iron  framework,  together  with  pilot  lamps 
and  an  inspection  lamp  plug.  The  switch  is  completely  separate 
from  the  distribution  bmrd,  and  the  main  fuses  are  contained  in 
the  switch  case.  These  fuses  are  enclosed  in  separate  fireproof 
compartments,  and  the  interior  of  the  case  is  protected  by  insu- 
lating material  against  any  arc  from  the  switch. 

The  inspection  lamp  plug  is  connected  to  the  top  contacts  of  the 
switch,  so  that  the  crane  driver  can  use  the  light  irrespective  of 
whether  the  main  switch  is  open  or  closed.  In  order  to  afford  the 
operator  an  indication  as  to  whether  the  power  is  on  his  controller, 
two  pilot  lamps  are  provided  which  are  alight  the  whole  time  the 


that,  should  it  not  hold  on  sufRciently  well,  the  oaer  will  know  bow 
to  take  it  out  for  return.  This  can  be  performed  in  a  few  necondB. 
For  making  the  main  contact  in  the  larger  sizes  of  Btarters  there 


Fig.  5.— G.E  C.  Ieonclad  Ckane  Panel. 


switch  is  closed.  The  switch  blades  are  interlocked  with  the  cover 
of  the  switch,  so  that  it  is  not  possible  to  close  the  switch  with  the 
cover  open,  or  to  open  the  cover  with  the  switch  closed.  Both  the 
inspection  lamps  and  the  pilot  lamps  are  protected  by  fuses  fixed  on 
either  side  of  the  switch  case. 

In  view  of  the  heavy  loads  which  may  be  imposed  upon  the 
fuses  in  the  distribution  board,  great  care  has  been  taken  to  ensure 
that  the  clearances  between  the  fuses  are  adequate,  and  no  attempt 
has  been  made  to  sacrifice  fafety  to  compactness.  The  fuses  are  of 
the  Home  Office  pattern,  and  it  is  impossible  for  the  hand  to  touch 
a  live  part  accidentally  whilst  inserting  or  removing  a  fuse.  The 
cables  from  the  bottom  of  the  main  fuses  can  bo  conveyed  from  the 
switch  case  to  the  distribution  board  in  conduit.  These  crane 
panels  are  made  for  D.C.  and  A.C.  work,  in  sizes  from  ."lO  to  200  amps. 
at  .^OO  volts. 

G.E.  Co.  Continuous-current  Motor  Starters. 

The  General  Electric  Co.,  Ltd.,  have  developed  a  line  of 
standard  D.C.  starters,  in  which  facilities  are  provided  for  the 
renewal  and  adjustment  of  those  parts  subject  to  the  most 
wear.  The  new  patterns  range  from  \  h.p.  to  100  h.p.,  for 
pressures  up  to  500  voUs.  A  noteworthy  feature  in  the  small  sizes 
is  a  self-aligning  contact  block,  which  adapts  itself  to  the 
irregularities  in  the  contacts  which  inevitably  occur  in  practice 
through  arcing.  The  contacts  of  all  G.E.C.  starters  are  ground 
true  in  place  on  the  face  plate.  Several  outside  improvements 
have  also  been  included  in  the  larger  sizes,  Nos.  4  and  .">.  No.  "> 
is  shown  open  in  fig.  6.  All  the  contacts  are  renewable  from  the 
front,  so  that  should  one  require  replacement,  it  is  only  necessary 
to  take  out  two  screws  and  it  comes  away  bodily.  In  the  running 
position  the  resistance  is  short-circuited  by  a  brush,  and  both  the 
stops  against  which  this  short-circuiting  brush  rests  are  adjustable, 
80  that  if.  after  considerable  wear,  the  brush  exerts  an  uneven 
pressure  on  the  two  contacts,  they  may  be  readily  adjusted.  No- 
volt  coils  are  usually  set  to  release  at  ?.">  ptr  cent,  of  the  normal 
voltage,  but  users  are  often  mistaken  in  the  exact  vr  Itape  of  snpply. 
They  overstate  the  pressure,  with  the  result  that  the  no- volt  coil 
may  sometimes  have  an  insufficient  holding-on  power.  To  meet 
this  in  the  G.E.C,  starters,  the  no- volt  coil  is  made  detachable,  and 
special  instructions  are  sent  out  attached  to  each  no- volt  coil  sp 


Fig.  fi. — Type  5  G.E.C.  Starteb  with  Cover  Removed. 


are  two  brushes,  one  a  carbon  bmsh  and  the  other  a  brass  or 
copper  brush,  the  carbon  brush  taking  any  arc  that  may  be  formed, 
and  so  preserving  the  contacts.  Other  features  are  a  self -aligning 
contact  block,  solid  terminals  for  the  incoming  cable,  and  an  over- 
load trip  adjustable  over  a  wide  range.  These  starters  are  bailt  in  the 
open,  semi-enclosed  and  totally-enclosed  cover  patterns,  the  latter 
having  a  window,  through  which  the  contacts  may  be  inspected. 
A  waterproof  pattern  can  also  be  supplied. 


BUSINESS  NOTES. 


Half- Watt  lamps, — In  connection  with  recent  Press 
announcements  regarding  this  epoch-marking  invention,  we  are 
asked  by  the  General  Electric  Co.,  Ltd.,  of  67,  Queen  Victoria 
Street,  E.C.,  to  state  that  the  Osram  works  are  at  the  present  time 
manufacturing  half-watt  lamps  under  full  patent  rights,  and 
will  be  in  a  position  to  place  same  on  the  market  in  the  very  near 
future. 

Strike  in  Russia. — A  strike  of  250  employes  of  the 

Allgemeine  Electricitats  Gesellschaft  at  Riga  has  taken  place. 

Emb^zzlement  in  Sweden. — At  the  Helsingfors  branch 

of  the  Allgemeine  E'ektricitats  Gesellschaft  embezzlements  to  the 
extent  of  £10,000  have  occurred.  A  female  cashier  and  a  manager 
have  been  arrested. 

Electric  Sign   Basiness. — A   London    evening  j^per 

last  week  contained  a  prediction  by  Mr.  A.  H.  Brackensieck.  of  the 
Franco-British  Electrical  Co.,  Ltd.,  of  a  coming  boom  in  electric 
advertising  signs.  He  said  that  uuring  the  last  10  years  the  rent  of 
good  wall  spaces  for  electrical  sign  advertising  had  increased  by 
between  100  per  cent,  and  150  per  cent.  Despite  this  increased  cost 
he  says  that  there  is  undoubtedly  a  boom  in  prospect  for  the  new 
method  of  advertising.  Big  American  cities  have  gone  the  "  whole 
hog  "  on  big  animated  signs,  and  Paris  and  Berlin  are  far  ahead 
of  London  in  advertising  devices.  But  London  is  waking  up. 
Glasgow  is  the  next  British  city  and  Liverpool  third  in  importance 
to  go  in  for  the  new  method.  An  order  for  an  electrical  sign  in 
Hindustani  came  from  India.  The  "clown  jugpling  sign,"  which 
popularised  Terry's  cinema  in  the  Strand,  has  been  copied  in 
Bristol  and  Glasgow,  and  is  to  be  copied  in  Hong  Kong.  The 
juggling  will  there  be  done  by  a  clown  and  a  Chinaman.  Some 
novelties  in  advertising  in  London  are  promised  shortly. 

Private   Arranjreiiients.— Thomas  Osborxi:  Moroax 

(trading  ->.8  the  South  Wales  Accessories  Co.,  formerly  the  Electrical 
Wiring  and  Accessories  Co.),  Boot  Chambers,  Market  Street,  Aber- 
dare,  wholesale  electrical,  motor  and  general  engineers'  merchant. 
— A  meeting  of  the  creditors  interested  in  the  above  matter  was 
held  on  Thursday,  September  11  th,  at  the  offices  of  Messrs.  Corfield 
and  Cripwell,  Balfour  House.  Finsbary  Pavement,  London,  E.G., 
when  Mr.  R''ch,  repreEenticg  Messrs.  Siemens  Bros.  Dynamo  Works, 
Ltd.,  was  elected  to  the  chair.  A  statement  of  affairs  was  presented 
showing  liabilities  amounting  to  £-',474,  and  net  assets  £834,  or 
disclosing  a  deficiency  of  £1,640.  The  liabilities  were  made  up  of 
the  claims  of  trade  creditors,  f  S.39  :  cash  creditors  (debtor's  father, 
£500  ;  dtbtor's  wife,  £800  ;  bank  overdraft  private  account.  £?,iU  ; 
business  account.  £451),  £756;  and  contingent  liability  expected 
to  rank,  £79.  The  assets  were  as  follows  :  Stock-in-trade  C*.".!*)), 
estimated  at  £386  ;  fixtures  and  fittings  (£46),  estimated  to  pro- 
duce £23  :  office  furniture  (£22\  valued  at  £11  :  motor-car (£  1 00). 
exptcttd  to  prodroe  £.".0  :  good  book  deb's,  £350;  doubtful  and 
bad  bo(  k  debts  (f  247),  expected  to  produce  £30  ;  and  cash  in  hand 
£4.  The  afsets,  therefore,  totalled  £856,  from  which  had  to  be 
deducted  preference  claims  amounting  to  £22.  Mr.  Houston 
(Messrs.  Corfield  &  Cripwell)  dealt  with  the  statement  of  ^affairs. 
Considerable    discussion   took    place.     Mr.    "" 


Thomap,   the   debtor's 


458 


THE     ELECTRICAL     REVIEWc  rVol.  73.    No.  l.SOO,  September  is.,  1913. 


£65 

Kynoohs,  Ltd,          

£13 

12 

Metallic  Seamless  Tube  Co. 

2H 

92 

New  Gutta-Percha  Co.,  Ltd. 

18 

15 

Bpencer,  J.  E.  &  8 

20 

12 

Siemens   Bros.  Dynamo  Works, 

28 

Ltd.           ..        

101 

Simmons,  E.  &  R.,  Ltd 

19 

63 

Wholesale  Fittings  Co.,  Ltd,      . . 

14 

22 

Creditors  under  ilO 

217 

40 

Bolicitor,  Baid  that  a  writ  had  been  issued,  and  something:  had  to 
be  done  to  protect  the  whole  of  the  creditors.  He  personally  knew 
the  debtor's  father,  who  was  in  a  very  good  position,  and  one  of 
the  best  respected  men  in  Aberdare.  Mr.  Morgran,  the  debtor, 
entered  the  business  when  electricity  was  just  being  intro- 
duced into  Aberdare.  An  electrical  scheme  had  just  come  into 
force  in  the  town,  and  the  speaker  thought  that  if  the  debtor  was 
given  an  opportunity  of  going  on  he  would  be  able  to  recover 
himself.  Mr.  Morgan,  he  said,  had  not  neglected  the  business  in 
any  way,  he  was  a  very  good  worker,  and  he  thought  there  was 
every  prospect  of  the  business  being  carried  on  successfully  in  the 
future.  He  was  authorised  to  offer  a  composition  of  5s.  in  the  £, 
cash  down.  The  creditors  present  declined  to  accept  this  offer,  and 
pressed  for  10s.  in  the  £,  but  Mr.  Thomas  said  he  could  not  possibly 
Bee  his  way  to  offer  this.  After  conferring  with  the  debtor, 
however,  he  said  he  would  stretch  a  point,  and  increase  the  offer  to 
7s.  6d.  in  the  £  off  his  own  bat,  as  it  were.  After  some  discus- 
Bion,  it  was  proposed  by  Mr.  Rich  (Siemens  Bros.  Dynamo  Works, 
Ltd.,)  and  seconded  by  Mr.  Hodd  (Falk,  Stadelmann  &  Co.),  that  a 
deed  of  assignment  should  be  executed  in  favour  of  Mr.  C.  E. 
Corfield,  with  power  to  resell  the  estate  to  the  debtor's  nominee  for 
a  sum  equal  to  7s,  6d.  in  the  £  on  the  amount  of  the  liabilities  to 
trade  creditors,  and  all  expenses  incidental  to  the  deed  and  costs  of 
suing  creditors,  the  cash  necessary  for  the  composition  to  be 
deposited  with  the  trustee  within  14  days,  the  trustee  to  have  the 
power  to  realise  the  estate  in  the  event  of  the  money  not  being 
deposited  as  agreed.  A  committee  of  inspection  was  also  elected. 
The  following  are  creditors  : — 

Armorduct  Manufacturing  Co,  . . 
British  Westinghouse  Co, 
Calmont,  King  &  Co.,  Ltd, 

City  Glass  Co 

Crosbie,  Marriner  &  Co,,  Ltd,    . . 

Drake  &  Qorham,  Ltd 

Electric    and    Ordnance   Acoes- 

Bories  Co.,  Ltd 

Falk,  Btadelmann  &  Co 

General  Cable  Manufaotaring  Co, 

Book  IVotices. — "The  Management  of  Public  Electric 
Supply  Undertakings."  By  A.  Hugh  Seabrook.  1913,  London: 
OflBce  of  Electrical  Times.    Price  7s.  6d.  net. 

"  The  President's  Address  and  Sectional  Addresses  at  the  British 
Association  Meeting,  Birmingham,  1913."  London  :  The  OflBcesof 
the  Association.     Price  28, 

"  Transactions  of  the  University  of  Toronto  Engineering 
Society."  Vol.  VIII,  No.  4.  August,  1913.  Toronto:  The 
Society. 

"Determination  of  Sulphur  in  Illuminating  Gas."  By  R.  S. 
McBride  and  E.  R.  Weaver.  "  Dehydration  of  Clays."  By  G.  H. 
Brown  and  E.  T.  Montgomery.  Washington :  The  Government 
Printing  OflBce. 

"  Journal  of  the  American  Society  of  Mechanical  Engineers." 
September,  1913.    New  York  :  The  Society.     Price  35  cents. 

"  Journal  of  the  American  Institute  of  Architects."  August, 
1913.     Harrisburg,  P.A.  :  The  Institute.     Price  20  cents. 

"  Bulletin  Mensuel  of  the  Societe  Beige  d'Electriciens."  Vol. 
XXX.    August,  1913.     Brussels  :  E.  Bruylant.     Price  1  fr.  75  c. 

"  Bulletin  of  the  Association  des  Ingcnieurs  Electriciens," 
Vol.  XIII,  No.  6.  August  30th,  1913.  Li^ge  :  The  Association. 
Price  5  fr. 

"  Atti  della  Associazione  Elettrotecnica  Italiana."  Vol.  XVII, 
No.  16,  August  30th,  1913,  Milan:  Stucchi,  Ceretti  &  Co. 
Price  L.  1,50, 

The  Central  for  September  contains,  amongst  other  interesting 
items,  articles  on  Cable  Laying  in  the  Antipodes,  by  B.  S.  Lion — 
an  expedition  in  which  five  old  Centralians  were  engaged  ;  the 
Low  coal  engine  and  petrol  engine  ;  the  Leclanche  Battery,  by 
M,  Solomon  ;  and  the  Science  of  Eating,  by  Dr.  E.  F.  Armstrong — 
altogether  a  very  good  issue, 

A  neat  folder  giving  standard  metric  equivalent  tables,  based 
on  oflScial  figures,  has  been  issued  by  the  Central  Translations 
Institute,  of  265,  Strand,  W.C,  and  is  arranged  in  a  very  con- 
venient form  for  quick  reference. 

Bankruptcy  Proceedings. — Roger  William  Wallace, 

K.C,  36,  Campden  Hill  Gardens,  Kensington. — A  first  meeting  of 
creditors  was  held  at  the  London  Bankruptcy  Court  on  12  th  inst., 
when  Mr.  Egerton  Gray  (Official  Receiver)  reported  that  the 
debtor  had  submitted  a  statement  of  affairs  showing  unsecured 
liabilities  ji73,678  and  assets  estimated  to  produce  £75,070.  For 
some  years  his  income  at  the  Bar  averaged  £6,000  or  £7,000  per 
annum.  During  the  last  five  or  six  years  he  had  given  practically 
the  whole  of  his  time  to  experimenting  in  chemistry  and  had 
patented  inventions  for  the  making  of  nitric  acid,  ammonia,  and 
various  by-products  from  the  electrical  treatment  of  air.  No 
company  had  yet  been  formed  in  connection  with  them,  but  the 
debtor  valued  them  at  a  quarter  of  a  million  ;  he  had  been 
interested  in  some  20  public  companies  and  was  at  the  present 
time  a  director  of  seven,  his  fees  amounting,  roughly,  to  £1,300 
per  annum.  The  principal  debt,  £35,000,  was  due  to  Mr. 
Henry  Du  Cros,  in  connection  with  Gas  Traction,  Ltd.  Debtor 
does  not  admit  that  he  is  insolvent,  and  attributes  his  position  at 
the  moment  to  the  general  financial  depression  during  the  last 
year,  which  precluded  the  finding  of  the  capital  necessary  to 
finance  his  inventions.  He  considered  that  there  would  be  ample 
funds  for  all  his  creditors  if  he  were  left  to  deal  with  the  patents. 
Mr,  Burn  asked  for  the  meeting  to  be  adjourned  for  three  weeks,  to 
enable  a  scheme  of  arrangement  to  be  submitted.  Mr,  H. 
Crewdson  Howard,  chartered  accountant,  was  appointed  to  act  as 
trustee  and  administer  the  estate  in  bankruptcy,  with  the  assist- 
ance of  a  committee  of  inspection.      The  Chairman  will  give 


debtor  eight  days'  notice  of  his  application  to  the  Court  for  an 
order  of  adjudication. 

John  Dale  Nixon  (J.  D,  Nixon  &  Co,),  electrical  and  mechanical 
engineer,  65,  Mill  Street,  Crewe. — Receiving  order  made 
September  5th,  on  debtor's  petition.  First  meeting,  September  18th  ; 
public  examination,  September  26th. 

C.  H.  Steel,  electrical  engineer,  Bradford,  late  of  Cardiff  and 
Merthyr  Tydfil. — Trustee  (Mr.  G.  David)  released  July  21st. 

—  Pkested,  electrical  engineer,  St.  John's  Lodge,  St,  John's 
Park,  Holloway. — A  bankruptcy  petition  has  been  presented  by 
H,  Hall,  and  will  be  heard  on  October  1st, 

F.  L.  WoiLLiARi)-Ri(iG  and  H.  E.  Scarborough,  electrical  and 
mechanical  engineers,  Halifax.— Supplemental  dividend  of  Is.  2 id. 
in  the  £,  payable  September  20fch,  at  12,  Duke  Street,  Bradford. 

American  Factories  in  Canada. — The  F.  B.  Stuute- 

VANT  Co.,  of  America,  have  decided  to  establish  a  factory  at  Gait, 
Ontario,  where  they  will  manufacture  for  the  Canadian  market 
their  fans,  blowers,  heating  and  ventilating  apparatus,  &c. 
Governor  Foss,  of  Massachusetts,  is  interested  in  this  company,  and 
relevant  to  the  new  enterprise  he  makes  the  following  statement  : 
"All  over  the  United  States  the  tendency  among  the  principal 
manufacturing  interests  is  toward  the  establishment  of  plants  in 
Canada.  This  movement  has  been  going  on  for  many  years,  and  it 
is  estimated  that  from  three  to  five  hundred  million  dollars  of 
United  States  capital  is  now  invested  in  these  Canadian  plants.  The 
Sturtevant  Co.  must  join  the  procession  in  order  to  meet  the  con- 
ditions of  the  industry,  for  the  movement  has  now  proceeded  to  a 
point  where  corporations  which  fail  to  follow  are  faced  with  serious 
embarrassment.  American  manufacturers  have  completely  filled  the 
American  market,  and  their  production  is  now  greatly  in  excess  of 
the  domestic  demand.  Under  these  conditions  the  expansion  of 
their  domestic  plants  is  impossible,  and  it  is  becoming  necessary  for 
them  to  curtail  production.  This  movement  of  American  manu- 
facturers to  Canada  could  be  stopped  and  they  could  remain  intact 
in  this  country  if  it  were  not  for  the  absurd  conditions  created  by 
our  tariff  legislation." — Commercial  Intellifjence. 

Catalogues  and  Lists.— Messrs.  Simplex  Conduits, 

Ltd.,  116,  Charing  Cross  Road,  London,  W.C. — Twelve-page 
catalogue  of  special  designs  of  semi-indirect  lighting  fittings 
ranging  from  under  a  sovereign  to  £  1 0.  The  firm  supplies  four 
different  kinds  of  glassware  for  use  with  indirect  lighting,  namely, 
"Luxuro,"  "Intaglio,"  "Onyx,"  and  "Alabaster."  'Real 
Alabaster "  bowls  can  be  quoted  for  where  required.  In  most 
cases  the  fittings  are  also  made  suitable  for  use  with  the  new 
inverted  dish-type  of  Holophane  reflector  for  semi-indirect 
lighting,  and  prices  are  given  for  fittings  using  this  glassware. 

Mr.  George  Ellison,  Victoria  Works,  Warstone  Lane, 
Birmingham. — Sheet  No.  404/1  giving  description  with  illustrations, 
prices  and  dimensions  of  their  totally-enclosed  emergency  switches 
of  the  self-resetting  type  for  cranes,  hoists,  lifts,  or  for  signalling 
purposes. 

Messrs.  Johnson  &  Phillips,  Ltd.,  Victoria  Works,  Charlton. 
■ — Thirty -six-page  catalogue  ("  K  "),  giving  full  information  respect- 
ing their  arc  lamps  and  accessories.  In  the  several  sections  there 
are  published  descriptions  of  the  "  Metroflam  "  flame  lamp  and  the 
"  Orb "  enclosed-type  lamp,  with  many  pages  of  pictures  giving 
examples  of  street,  works,  railway  and  other  lighting  effected  by 
their  lamps.  Prices  are  tabulated  clearly,  and  there  is  a  compara- 
tive estimate  of  high-pressure  gas  and  flame  arc  lighting.  Illus- 
trations and  prices  also  appear  of  line  resistances,  transformers, 
choking  coils,  switches,  control  gear,  brackets  and  pillars,  and 
raising  and  lowering  gear. 

Messrs.  A.  Schonfield  &  Co.  (Glasgow),  21,  Hope  Street, 
Glasgow. — Twelve-page  pamphlet,  containing  illustrated  descrip- 
tion of  the  Grundy  system  of  automatic  temperature  control  and 
their  patent  hygienic  "  Hestia  '  electric  stove.  The  control  appa- 
ratus can  be  used  on  other  types  of  heater  as  well.  The  Hestia 
stove  is  shown  with  and  without  luminous  panel  and  also  wholly 
luminous.    Prices  and  other  cost  particulars  are  included. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich.  —  24-page 
catalogue  (C.  535)  containing  brief  particulars,  illustrations  and 
prices  of  their  telephones  and  telephone  switchboards  for  private 
installations. 

MEfeSES.  John  Dugdill  &  Co.,  Failsworth,  near  Manchester. — 
32-page  catalogue  showing  a  great  variety  of  applications  of 
their  patent  movable  fittings  for  electrical,  gas,  telephone,  textile 
and  engineering  works,  and  other  purposes.    Prices  are  quoted. 

Messrs.  Scholey  &  Co.,  Ltd.,  151,  Queen  Victoria  Street, 
London,  EC. — No,  2  of  the  "  Scholey  Magazine "  (September) 
contains  a  photograph  of  Mr.  A,  H.  Stanley,  of  the  London  unde  ■- 
ground  systems,  notes  on  flame  arc  lighting  with  a  description  cf 
the  "  Flarion  "  lamp,  an  illustrated  article  (part  II)  on  theautc- 
matic  electric  lift,  and  particulars  of  the  firm's  other  specialitii-s 
including  the  "  Indesca "  bell  transformer,  the  Vulcan  electric 
wax  melter  and  the  Vulcan  electric  soldering  tools. 

Messrs.  Belling  cS:  Co.,  Derby  Road,  Edmonton,  N. — Twenty- 
six-page  catalogue  concerning  Belling  electric  fires.  Many  patterns 
are  illustrated  for  office  purposes  and  private  residence  service. 
Features  of  the  list  include  a  combined  heater  and  afternoon  tea- 
tray  and  a  large  dog  grate.  Dimensions,  particulars  as  to  finish, 
and  prices,  are  included. 

The  Adnil  Electric  Co.,  Ltd.,  Artillery  Lane,  London,  E.C. — 
Twenty-page  list  (No.  AE  77),  of  electric  tools.  Descriptive 
information  is  given  relating  to  portable  electric  drills  and 
grinders,  bench  drills,  drill  posts  (mechanical  and  electromagnetic), 
commutator  grinding  outfits,  electromagnetic  chucks,  fixing  plated, 
fitc.     Prices,  weights  and  dimensions  are  given. 
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For  Sale. — Two  second-hand  de  Laval  steam  turbinefi 
and  shunt  dynamos  34  T.  k\v.  230  volts,  are  offered  for  sale  by  the 
Devon  County  Asylum  authorities.  See  our  advertisement  pages 
to-day  for  particulars. 

Bennis  Stoker  Contracts.— Messrs.  E.  Bennir  &  Co., 

Ltd.,  have  recently  secured  the  followingr  orders : — 

Mersey  Railway  Co.  Power  Station,  Shore  Road,  Birkenhead.— Two  chain 
grate  stokers,  U  ft.  wide  by  9  ft.  2  in.  lonK- 

Eeigbley  Electricity  Works.— Two  stokers  and  self-cleaning  compressed  air 
furnaces  for  an  Kft.  Lancashire  boiler  (repeat  order). 

Bexley  Heath  Urban  District  Council  Electricity  and  Trams  Department.— 
Two  self-cleaning  compressed  air  furnaces. 

Stirling  Electricity  Works.- Pour  stokers  and  self-cleaning  compressed  air 
furnaces  for  8-ft.  diameter  Lancashire  boilers. 

Catalog^nes  Wanted. — Messrs.  Peintz   &  Co.,  Ltd., 

Esk  Street,  Invercargfill,  New  Zealand,  want  catalogues  and  export 
terms  for  electric  fittings,  motors  and  dynamos  (a.c.  and  D.C.), 
electric  signs,  &c. 

Electric  Baths  at  Ilford. — In  preparing  the  plans  and 
estimates  for  the  erection  of  swimming  bathe,  the  surveyor  has  been 
instructed  to  make  provisions  for  two  rooms  for  electric  bath 
purposes. 

Mill  Lighting  at  Cawnpore.  —  The  Victoria   Cotton 

Mill,  one  of  the  largest  of  its  kind  in  the  Cawnpore  district,  is 
illuminated  throughout  with  Oaram  drawn  wire  lamps.  The  lamps 
in  question  are  installed  principally  over  the  looms  and  other 
machinery,  and  are  continuously  subjected  to  very  severe  vibration, 
which  they  withstand  successfully.  They  took  the  place  of 
the  old  carbon-filament  lamps,  and  a  sufiBcient  saving  in  current 
consumption  has  been  effected  to  enable  the  mill  to  entirely  shut 
down  one  of  the  dynamos  previously  used  for  lighting  purposes. 

Electric  Clocks  for  Soutliport.— The  Town  Council, 

on  the  9  th  inst.,  decided  to  install  a  new  electric  clock  at  the 
Town  Hall,  connected  up  with  12  other  new  electrical  clocks  in 
the  Town  Hall  and  offices,  but  not  to  strike  or  chime,  at  a  cost 
of  £15i. 

Car-Baildin^  in  Australia. — Councillor  Naylor,  in  a 

report  to  the  Prahran  (Victoria)  Council,  said  that  he  feared  that 
the  orders  for  new  bogie  cars  to  be  given  out  by  the  Prahran  and 
Malvern  Tramway  Trust  were  going  out  of  the  State  as  all  other 
such  work  had  done.  One  reason  for  this  was  that  the  Wages 
Boards  had  made  the  wages  of  car-builders  higher  in  Victoria  than 
in  any  other  State. 

Trade  Announcements. — The  Electrical  Engineer- 
ing AND  Equipment  Co.,  Ltd.,  of  109-111,  New  Oxford  Street, 
London,  W  C,  have  secured  the  sole  selling  rights  in  this  country 
for  the  electrical  tramway  and  railway  equipments  formerly  sold 
by  the  Via  Co.  These  include  a  complete  range  of  overhead  line 
material,  including  poles  and  fittings,  all  standard  types  of  strain 
insulators,  section  switches  and  lightning  arresters,  hangers,  bolts, 
ears,  frogs,  crossings,  rail  bonds,  automatic  signalling  systems,  and 
so  on.  In  addition,  the  firm  have  a  special  rail-cleaning  car,  par- 
ticulars of  which  will  be  forwarded  to  anyone  interested. 

The  Lea  Recokder  Co.,  Ltd.,  of  Manchester,  have  appointed 
their  assistant,  Mr.  W.  H.  Lund,  as  their  representative  in  London 
and  the  South  of  England.  His  address  is  44,  Caxton  House, 
Westminster,  S.W. 

Mr.  R.  B.  Beattie,  electrical  light  and  power  contractor,  of 
Burnley,  has  opened  a  branch  business  in  Willow  Street, 
Accrington. 

The  Crypto  Electrical  Co.  announce  that,  owing  to  large 
and  continued  increase  in  business,  they  have  again  found  it  neces- 
sary to  build  an  addition  to  their  factory  at  Willesden ;  this 
new  building  increases  the  area  by  considerably  more  than  double. 
The  new  factory  is  now  being  equipped  with  new  plant,  and  will 
be  in  full  working  order  within  the  next  few  weeks.  This  will 
enable  the  firm  to  put  machines  through  in  very  much  larger 
quantities  than  hitherto  and  will  expedite  deliveries. 

Messrs.  Tetley  &  Co.,  Salford,  have  removed  to  Exchange 
Buildings,  6,  St.  Mary's  Gate,  Manchester. 

Messrs.  C.  C.  Wakefield  &  Co.,  manufacturers  of  lubricating 
oils  and  mechanical  lubricators,  will,  on  September  29th,  remove  to 
their  new  offices,  Wakefield  House,  30-;54,  Cheapside,  E.C. 


LIGHTING  and  POWER  NOTES. 


Ballater. — A  discussion  took  place  at  a  meeting  of  the 
T.C.  in  regard  to  a  proposal  to  have  an  electric  light  installation 
for  the  burgh,  but  no  definite  decision  was  arrived  at. 

Ballyconnell. — Last  week  Dr.  McCarthy,  L.G.B.  In- 
spector, held  an  inquiry  into  the  application  of  the  Bawnboy  R.D.C. 
for  urban  powers  to  carry  through  a  scheme  for  the  lighting  by 
electricity  of  the  town  of  Ballyconnell. 

Barrow. — By  the  end  of  this  month  the  T.C.  electricity 
undertaking  will  give  a  supply  of  electricity  to  the  air-ship  shed 
being  built  by  Messrs.  Vickers  on  Wa4ney 


Be.\Iiill. — The  E.L.  Committee,  after  confiidering  the 
question  of  the  supply  of  electricity  for  the  purposes  of  cookinj; 
and  heating,  has  decided  that  as  regards  houeea  where  there  is  a 
substantial  user  for  lighting  purposes,  current  for  cooking  and 
heating  may  be  supplied  at  a  r^uction,  aft«r  800  units  per  quarter 
have  been  consumed  for  like  purposes,  from  2d.  to  1  id.  per  unit  for 
additional  units. 

The  L.G.B.  has  sanctioned  a  loan  of  £3,000  for  mains  and  boom 
services. 

Bexley. — The  U.D.C.  on  September  10th  adopted  a  re- 
commendation by  the  electrical  engineer  to  install  a  .om-kw.  rotary 
converter. 

The  Council  has  decided  to  amend  the  tariff  for  current  for 
cooking  and  heating,  so  that  under  a  guarantee  consumers  may  be 
supplied  at  Id.  per  unit  over  and  above  a  minimum  of  500  units  per 
quarter. 

Birmingham. — At  a  special  meeting  of  the  Electric 
Supply  Committee,  on  the  9th  inst.,  the  tenders  for  the  supply  of 
coal  to  the  department  for  the  year  commencing  October  1st,  were 
considered.  The  total  required  for  the  12  months  was  20.5.000  tons, 
160,000  tons  to  be  used  at  the  Summer  Lane  station,  40,000  tons  at 
the  Chester  Street  station,  and  5,000  tons  at  the  station  in  Water 
Street.  The  aggregate  amount  of  coal  offered  in  the  tenders  waa 
1,451,000  tons.  The  Committee  spent  a  considerable  time  over  the 
matter,  and  eventually  was  able  to  place  contracts  at  an  average 
price  which  was  slightly  more  favourable  than  last  year.  Twelve 
months  ago  the  quantity  of  coal  contracted  for  was  160,')00  tons. 

Bishop's  Castle. — The  Council  has  agreed  to  grant 
permission  to  an  electric  lighting  company  to  supply  electricity  by 
overhead  wires  with  wood  or  iron  posts,  the  work  to  be  completed 
in  12  months. 

Bispham. — The  U.D.C.  has  given  formal  notice  that 
application  has  been  made  to  the  B.  o*  T.  for  sanction  to  place 
electric  transmission  lines  between  points  on  Blackpool  Road. 

Blackpool. — In  connection  with  the  scheme  for  the 
Autumn  illuminations,  a  commencement  was  made  on  the  Princess 
Parade  this  week. 

Burslem. — The  Stoke-on-Trent  T.C.  has  applied  to  the 
B.  of  T.  for  consent  to  utilise  overhead  wires  at  Burslem  for  the 
transmission  of  current  at  a  pressure  of.440  volts. 

Canada. — The  Wiimipeg  Electric  Railway  Co.  find  that 
their  power  plant  at  Lac  Du  Bonnet,  on  the  Winnipeg  River, 
40  miles  from  Winnipeg,  is  unsatisfactory  and  fails  to  supply 
sufficient  power  for  the  wants  of  the  company,  necessitating  the 
utilisation,  very  frequently  of  late,  of  the  auxiliary  steam  plant. 
The  company  have  decided  to  build  another  extensive  power  plant 
at  Bonnets  Falls,  20  miles  nearer  Winnipeg,  also  on  the  Winnipeg 
River.  The  contract  for  this  work  has  been  let  to  the  J.  B.  White 
Company,  for  between  four  and  five  million  dollars. 

The  inner  working  of  the  Ottawa  municipal  electric  light  plant 
is  conducted  in  secret,  and  so  the  people  know  only  results,  which 
however,  have  been  satisfactory.  The  refusal  of  the  acceptance  of 
the  lowest  tender,  in  a  matter  of  $2, .500,  has  been  the  cause  of 
a  sudden  desire  lately  on  the  part  of  the  ratepayers  to  have 
the  business  conducted  in  the  open.  The  Electric  Com- 
mission, on  their  part,  object  on  the  plea  that  on  account  of  sharp 
competition  it  is  necessary  to  condact  the  business  in  secret. 

A  new  agreement  between  the  British  Columbia  Electric  Railway 
Co.,  the  largest  electrical  company  in  the  West,  if  not  in  all  Canada, 
and  its  employes,  was  signed  on  the  2nd  inst.,  for  two  years.  The 
present  wage  schedule  was  renewed,  but  the  company  made  various 
concessions  regarding  hours  and  working  conditions. 

Windsor. —  Canai^a  states  that  the  Essex  Light  and  Power  Co., 
a  subsidiary  corporation  of  the  Edison  Co.,  Detroit,  will  be  able  to 
supply  power  to  Walkerville  this  month.  The  price,  it  is  under- 
stood, will  be  $24  per  H.r.,  which  is  considerably  lower  than  the 
power  rate  included  in  the  contract  made  by  the  City  of  Windsor 
with  the  Hydro- Electric  Commission. 

The  Canadian  Englwer  states  that  the  Canadian  Northern  Rail- 
way is  about  to  install  electric  apparatus  for  the  operation  of  the 
big  elevator  plant  in  Port  Arthur,  Ont.  It  is  estimated  that  with  the 
additional  unit  to  b\j  constructed  to  the  elevator  in  the  near  future, 
the  plant  will  require  from  1,100  to  1,500  h.p. 

Cheltenham. — Some  switchgear  and  a  transformer, 
costing  £160,  are  to  be  provided  in  connection  with  the  new  con- 
densing plant. 

Crowle. — At  the  last  meeting  of  the  Council,  complaints 
were  made  of  the  prices  charged  for  the  supply  of  gas — 48.  7d.  per 
1,000  ft.  for  private  consumers  with  gas  cookers,  and  4s.  9d.  per 
1,000  ft.  for  ordinary  consumers — and  it  was  suggested  that  some 
other  means  of  lighting  should  be  considered. 

Cuba. — Judging  from  reports  just  to  hand,  there  is  just 
now  a  large  amount  of  electrical  work  in  hand  in  Cuba,  central 
electric  lighting  stations  being  in  course  of  establishment  in  the 
towns  of  Madruga,  San  Nicolas,  Cataluna  de  Guines.  Jaruoo, 
Carebello,  Bainoa,  and  San  Antonio,  in  the  Province  of  Habani : 
at  Jovellanos,  Calimete  and  Mauguito,  in  the  Province  of  ^Matanzts  ; 
at  Moron  (Province  of  Camagues)  ;  and  at  Los  Arabos  and  Isabella 
de  Sagua  (Province  of  Santa  Clara). 
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East  Barnet  Valley. — The  U.D.C.  has  sanctioned  the 

propa^al  of  the  North  Metropolitan  Electric  Power  Supply  Co.  to 
depart  from  the  scheme  comprised  in  their  undertaking  of  January, 
1912,  subject  to  certain  extensions  being:  made.  Providing  the 
company  agfree  to  make  such  extensions,  consent  is  to  be  g^iven  to 
the  proposed  mains  beings  laid  under  the  footway.  The  company 
have  aerecd  to  these  amended  conditions. 

The  Council  has  accepted  the  company's  quotation  on  a  contract 
of  not  less  that  five  years  for  the  ligrhtingr  of  22  spans  on  Barnet 
Hill :— One  lOOc.r.  lamp  per  span,  at  £2  188.  The  surveyor  reported 
that  the  cost  would  be  £(>4,  the  price  including:  all-night  lighting 
during  the  five  nights  extending  over  Barnet  Fair. 

Ellon. — The  T.C.  has  decided  that  it  cannot  entertain  the 
conditions  set  forth  by  Messrs.  T.  C.  Smith  .*v:  Co.,  of  Aberdeen,  on 
which  the  electric  light  could  be  obtained. 

Entield. — The  North  ]\retropoUtan  Electric  Power  Supply 
Co.  have  submitted  to  the  U.D.C.  a  plan  showing  the  route  of 
trunk  mains  which  are  to  be  laid  from  Ponder's  End  to  Edmonton, 
and  supply  cables  in  the  Hadley  Wood  district.  The  Council  has 
decided  to  raise  no  objection  to  the  proposed  work. 

Frod.sliam. — The  laying  of  mains  has  been  commenced 
here  by  the  Mersey  Power  Co.  Most  of  the  leading  tradesmen 
have  decided  to  have  installations,  and  the  question  of  adopting 
electricity  for  public  lighting  is  under  discussion. 

Great  llarwood  (near  Blackburn). — After  inter- 
viewing Mr.  S.  J.  Watson,  of  Bury,  the  U.D.C.  has  decided  to 
approach  the  Accrington  Corporation  to  ascertain  the  terms  upon 
which  the  latter  would  supply  electricity  within  the  township. 

Harrogate. — The  Corporation  is  applying  to  the  L.G.B. 
for  sanction  to  the  borrowing  of  a  further  sum  of  £2,000  for  cable 
extensions  and  £500  for  transformers.  The  recommendation  of 
the  engineer  for  the  obtaining  of  a  centrifugal  pump  and  spraying 
nozzles  for  the  purpose  of  more  quickly  cooling  the  hot  water  from 
the  condenser  discharge  duct,  was  approved. 

Hastings. — At  the  last  Council  meeting  it  was  decided, 
on  the  recommendation  of  the  Electricity  Committee,  to  establish 
a  uniform  charge  of  £5  14s.  each  per  annum  for  the  public  double- 
burner  incandescent  electric  lamps. 

Heywood. — The  Corporation  has  decided  to  apply  to 
the  L.G.B.  for  sanction  to  borrow  £11,7.".0  for  cables,  buildings, 
&c.  The  expenditure  is  necessary  in  order  that  provision  can  be 
made  to  receive  a  "bulk  supply"  of  electricity  from  the  Bury 
Corporation,  with  which  an  agreement  has  been  entered  into. 

Hornsey. — A  L.G.B.  inquiry  was  held  on  5th  inst. 
respecting  the  Council's  proposal  to  borrow  £540  for  a  sub-station 
site  at  Fortis  Green. 

Hull. — A  special  meeting  of  the  City  Council  will  be 
held  next  month,  when  Alderman  Hanger  will  move  that  applica- 
tion be  made  to  the  B.  of  T.  for  a  prov.  order  authorising  the 
Corporation  to  supply  electricity  within  the  Parish  of  Sutton. 

India. — AVe  learn  from  India  that  the  Government 
has  approved  of  an  electric  supply  scheme  for  the  town  of  Dehra 
Dun,  in  the  United  Provinces.  Power  is  to  be  supplied  from  the 
generating  station  of  the  Mussoorie  hydro-electric  scheme,  which 
was  carried  out  by  Messrs.  Bruce  Peebles  ^:  Co.,  in  1907.  As 
mentioned  in  our  "  Contracts  Open  "  section,  tenders  are  being  invited 
locally  in  connection  with  this  new  scheme  for  the  supply,  delivery 
and  erection  of  two  625-k.y.a.  water-driven  generators,  also  for 
some  50  odd  miles  of  high  and  low-tension  transmission  lines, 
together  with  sub-station  equipment  and  road  lighting,  &c. 

Japan. — In  view  of  the  strong  popular  opinion  against 
the  project  and  on  the  advice  of  the  authorities,  the  projected 
amalgamation  of  the  Tokio  Electric  Lighting  Co.  and  the  Nippon 
E'.ectric  Light  Co.  has  been  abandoned. 

Rirkby  Lonsdale. — The  U.D.C.  has  been  approached 
on  the  EL.  question  by  a  Bradford  gentleman  who  proposes  to 
form  a  company.  The  Council  will  go  into  the  question  fully  at  a 
future  meeting. 

Llanidloes. — The  T.C.  refused  to  accept  a  contract  with 
the  gas  company  for  a  period  of  five  years,  and  has  accepted  a  pro- 
posal submitted  by  Mr,  Alderman  Edward  Hamer,  in  which  he 
undertook  on  behalf  of  a  company  to  light  the  public  lamps  in  the 
town  for  the  present  season  by  electric  light  on  the  terms  named 
by  the  gas  company — viz ,  equivalent  to  30s.  per  light  for  the 
season,  with  an  additional  £10  in  lieu  of  paying  a  lamplighter. 

London. — St.  Paxceas. — Having  regard  to  the  satis- 
factory position  in  which  the  undertaking's  reserve  fund  now 
stands  (£46,8()5),  the  Finance  Committee  has  decided  to  allocate  to 
the  rates  a  sum  of  £10,470,  leaving  the  revenue  account  at 
March  Hist  last  with  a  balance  of  £522.  The  Electricity  Com- 
mittee has  had  under  consideration  a  report  by  the  chief  electrical 
engineer  advising  that  an  arrangement  should  be  entered  into  by 
the  Council  with  consumers  at  business  premises  to  supply  and 
maintain  their  outside  electric  lamps,  as  the  gas  compauy,  by  an 
arrangement  for  the  fixing  and  maintaining  of  high  pressure  and 
ordinary  gas  lamps,  are  now  securing  customers  under  agreements 
for  from  three  to  five  years.  The  Committee  considers  it  important 
that  the  Council  should  be  in  a  position  to  cflFer  similar  facilities, 
and  has,  therefore,  decided  to  prepare  a  scheme. 

Bebmoxdsey.-  The  L.C.C.  has  sanctioned  the  borrowing  of 
£8,282  for  mains,  repayable  within  25  years  and  £400  for  plant 
(switchboard  panels)  repayable  within  15  years. 


Oldham. — Mr.  T.  C.  Ekin,  one  of  the  inspectors  of  the 
L.(i.B  ,  held  an  inquiry  at  Oldham  on  Wednesday  last  week  con- 
cerning the  application  of  the  Corporation  for  sanction  to  borrow  a 
sum  of  £30,000  for  extensions  and  additions  to  the  electricity 
undertaking.  Mr.  S.  W.  Newington,  the  electrical  engineer,  said 
that  the  total  number  of  units  sold  in  the  year  ended  March  25th, 
1913,  was  G,463,41(),  against  5,992,476  in  the  preceding  year.  Mr. 
Garside  said  that  the  money  was  required  to  cover  the  cost  of  addi- 
tional plant,  mains,  transformers,  and  switchboard  to  enable  the 
Corporation  to  supply  power  upon  the  high-tension  system  to 
several  mills  and  workshops  in  the  district.  Provisional  arrange- 
ments had  been  entered  into  to  supply  two  cotton  spinning  mills — 
the  Belgrave  and  the  Industry — and  applications  had  also  been 
received  from  the  owners  of  the  Newbreck  Mill  and  from  Messrs. 
Asa  Lees  &  Co.  The  new  plant  required  included  two  motor- 
generators,  each  of  .''•OO-kw.  capacity  running  at  500  k.p.m.,  which 
would  cost  £3,000  ;  one  turbo-alternator,  £4,976  ;  one  condenser  ; 
motor-driven  circulating  pumps,  pipes,  cables,  switchboard,  &c. 
Mr.  Newington  said  that  an  extension  of  the  buildings  at  Greenhill 
would  be  necessary  to  accommodate  the  additional  plant.  The  new 
mains  were  estimated  to  cost  £9,100,  the  average  cost  being  20s. 
per  yard.  The  Corporation  had  unexercised  borrowing  powers  on 
a  sanc'^ion  granted  a  year  ago  for  about  £5,CO0  for  low-tension 
mains,  b.'nd  the  Inspector  observed  that  he  thought  the  Board  would 
approve  oi  that  being  diverted  to  expenditure  on  high-tension  mains. 
The  borough  treasurer  said  that  the  total  expenditure  on  the  under- 
taking was  £bl3,414:  to  March  25th  last,  of  which  £305,645  was 
money  borrowed  o."^  the  sanction  of  the  board,  and  the  balance  was 
paid  out  of  reserve  and  current  account. 

A  canvass  of  Royton  to  ascertain  whether  electric  supply 
should  be  given  there  is  proceeding.  So  far  60  or  70  premises  have 
been  secured. 

Onseburn.  —  The  York  Corporation  has  asked  the 
Rural  Council's  consent  to  it  supplying  electricity  in  bulk  in  the 
rural  district. 

Paisley. — The  T.C.  Health  Department  is  considering 
the  advisability  of  purchasing  a  machine  from  the  Rapid  Mag- 
netting  Machine  Co.,  Ltd.,  for  removing  iron  from  the  refuse 
destructor  clinker. 

Perth. — The  T.C.  has  now  fixed  a  flat-rate  of  Id.  per 
unit  for  all  current  used  for  cooking  and  heating  purposes,  and  a 
determined  effort  is,  consequently,  to  be  made  in  order  to  push  this 
class  of  business  amongst  present  consumers  and  others.  With 
this  end  in  view  an  exhibition  of  various  appliances  is  to  be  held 
in  the  City  Hall  on  October  8  th,  9th  and  10th.  Cookery  lectures 
will  be  given  by  a  lady  demonstrator,  and  a  large  gathering  of  the 
"  Fair  maids  "  is  anticipated.  Any  manufacturers  who  would  care 
to  forward  appliances  for* this  exhibition  should  communicate  with 
the  burgh  electrical  engineer  or  any  of  the  local  contractors.  The 
Corporation  is  to  bear  the  cost  of  the  Hall  and  give  a  free  supply 
of  current. 

Plymouth. — A  L.G.B.  inquiry  was  held,  on  September 
lOth,  into  the  application  of  the  T.C.  for  a- loan  of  £5,000  for  plant 
extensions  at  the  electricity  works.     There  was  no  opposition. 

Pontefract. — The  Pontefract  Guardians  are  contem- 
plating a  change  from  their  present  steam-raising  appliances  to 
electric  power  for  driving  their  machinery,  and  have  decided  to 
obtain  the  loan  of  an  electric  motor,  in  order  to  test  the  cost  of 
running  the  machinery  by  electricity,  as  compared  with  the  cost  of 
steam,  before  making  a  change.  The  Building  Committee  has 
accepted  the  tender  of  the  Morley  Electrical  Engineering  Co.  for  the 
1  Jan  of  a  motor. 

Portrush. — A  site  costing  £350  is  being  purchased  by 
the  Urban  Council  for  the  electric  generating  station.i 

Portsmouth. — The  T.C.  last  week  discussed  and  adopted 
the  balance-sheet  of  the  Electric  Lighting  Committee  which  recom- 
mended that  the  balance  of  £3  604  carried  to  the  appropriation 
account  be  dealt  with  as  follows  : — £2,.j00  to  the  relief  of  rates  ; 
£500  to  fire  insurance  account;  £500  to  reserve  fund,  and  £104 
carried  forward.  Alderman  Foster  said  that  but  for  the  fact  that 
coal  had  been  much  more  expensive  they  would  have  finished  their 
year's  working  £1,500  better  off.  An  amendment  was  moved, 
referring  back  the  recommendation  to  put  £2,500  to  relief  of 
rates  and  instructing  the  Committee  to  reduce  charges  for  street 
lighting  by  a  similar  amount,  but  only  five  members  voted  for  it, 
and  the  report  of  the  Committee  was  adopted.  Alderman  Foster 
said  that  they  were  out  for  business  where  it  could  be  done  at  a 
profit,  not  for  that  which  would  show  a  loss. 

Rawtenstall. — The  Providence  Baptist  Chapel,  Lumb, 
is  to  be  lighted  by  electricity. 

Rosario. — Engineer  Ernesto  Newberry,  director  of 
electrical  and  mechanical  installations,  and  acting  director  of 
public  lighting  of  the  municipality  of  Buenos  Ayres,  has  gone 
to  Rosario  to  assist  the  technical  committee  of  that  municipality 
to  adjudicate  upon  the  tenders  for  the  electric  lighting  of  Rosario. 
— lierlew  of  thr  Birrr  Plate. 

St.  Albans. — The  St.  Albans  R.D.C.  has  consented  to 
the  Watford  U.D.C.  giving  a  supply  of  electricity  to  the  premises 
known  as  Wall  Hall. 

Salford. — At  a  meeting  of  the  p]lectricity  Committee 
last  month,  a  report  of  a  Special  sub-Committee  was  approved  rela- 
tive to  the  suggested  appointment  of  the  city  electrical  engineer  of 
Liverpool  to  advise   the  Committee  with  regard  to  a  proposal  to 
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modernise  the  generating  plant  at  the  electricity  station,  Frederick 
Road,  and  a  resolution  was  adopted  that  the  city  electrical  engineer 
of  Liverpool  be  appointed  to  report  upon  the  proposal,  subject  to 
satisfactory  terms  beinc:  arranged. 

Shrewsbury. — The  net  profit  for  the  year  (after  pay- 
ment of  sinking  fund  contribution  and  interest  on  loans)  was  £li»0. 
The  capital  expenditure  during  the  year  was  £914,  of  which  £401 
was  expended  out  of  loans.  The  total  outlay  to  date  amounts  to 
£59,2.s9,  and  the  outstanding  debt  on  March  iHst,  191:'.,  was 
£:u,6r>5. 

South  Africa. — Harrismith,O.F.S. — Mr.  John  Roberts, 
the  Durban  borough  electrical  engineer,  who  has  been  investigating 
the  possibilities  of  the  generation  of  electricity  for  the  lighting  of 
Harrismith  from  the  water  supply  on  the  Platburg  Mountain, 
overlooking  the  town,  has  just  presented  an  exhaustive  report 
thereon.  He  adversely  criticises  the  scheme  in  view  of  the  limita- 
tion of  the  water  which,  while  sufficient  for  the  present  demands, 
does  not  give  sufficient  margin  for  much  extension  in  the  future, 
and,  as  an  alternative,  he  suggests  the  installation  of  a  gas-engine 
plant  which,  at  the  la?t  meeting  of  the  Town  Council,  Mr. 
Roberts  was  asked  to  make  a  full  report  on.  Mr.  Roberts 
suggests  the  desirability,  when  calling  for  tenders,  of  allowing 
tenderers  to  submit  alternative  propositions  for  Diesel  engines  using 
crude  oil. 

Stanley    (Co,    Durham). — After    receipt  of  a   letter 

from  the  B.  of  T.  respecting  the  electric  lighting  order,  which  was 
granted  11  years  ago,  and  has  not  been  acted  upon,  the  U.D.C.  has 
asked  the  Board  to  cancel  the  order. 

Swana^e. — The  Electric  Lighting  Co.  has  commenced 
the  laying  of  mains  in  the  town. 

Swansea. — The  borough  electrical  engineer  has  been 
instructed  to  report  upon  an  application  received  for  conpent  to 
erect  poles  to  take  electric  power  from  the  Rhondda  Valley  to 
Penllwyngwent  Colliery.  Sanction  has  been  received  from  the 
L.G.B.  to  the  borrowing  of  £40,000  for  electricity  purposes.  The 
chairman  and  vice-chairman  of  the  Electric  Lighting  Committee, 
together  with  the  electrical  engineer,  have  been  authorised  to 
purchase  four  sets  of  converting  machinery  and  accessories  for  sub- 
stations. Plans  and  specifications  are  being  prepared  for  the 
erection  of  a  sub-station  at  the  Uplands.  Main  extensions  are  to 
be  carried  out  in  various  parts  of  the  districts.  A  temporary  supply 
of  energy  is  to  be  laid  on  to  the  Council's  new  training  college  now 
in  course  of  erection.  Arrangements  are  being  made  with  the 
Electric  and  Ordnance  Accessories  Co.,  Ltd.,  for  a  continuation  on 
the  same  terms,  for  a  period  of  one  or  two  years,  of  their  contract 
for  the  supply  of  electric  motors.  Tenders  are  invited  for  an 
annual  or  biennial  supply  of  starting  switches. 

Swioford. — The  L.G.B.  has  approved  of  the  plans  and 
specifications  for  lighting  the  workhouse  electrically. 

Swinton  and  Pendlebury. — The  D.C.  has  still  under 

consideration  what  system  to  adopt  in  the  electric  lighting  of  the 
tramway  route.  The  experiment  along  Manchester  Road  is  to  con- 
tinue, and  lamps  of  different  illuminating  powers  are  to  be  tried 
before  a  final  decision  is  arrived  at. 

Truro. — The  T.C.  has  decided  to  ascertain  upon  what 
terms  the  Cornwall  Electric  Power  Co.,  of  Hayle.  will  supply 
electricity  in  bulk.  A  site  has  been  provisionally  selected  for  the 
erection  of  a  generating  station  at  a  cost  of  £600. 

Walsall. — At  the  meeting  of  the  Council  on  Monday, 
the  Electricity  Committee  reported  that  a  rotary  transformer  at 
the  Butts  Road  sub-station  had  been  seriously  damaged.  The 
initial  cause  of  the  difficulty,  the  Committee  stated,  was  a  fracture 
in  the  low-tension  shunt  circuit  of  the  machine,  and  a  contributory 
cause  was  the  failure  of  the  low- tension  switch  to  clear  the 
machine  from  the  low-tension  mains  when  it  operated  automatically 
on  the  reverse  cut-out,  the  consequence  being  that  the  transformer 
raced  away  and  the  armature  and  field  coils  were  wrecked.  Alter- 
native estimates  obtained  from  the  engineer  show  that  the  net  cost 
'of  repairing  the  old  machine  Cwhich  is  a  lOU-KW.  continuous- 
current  transformer,  erected  in  190r5  at  a  cost  of  £1,126)  would  be 
£887,  as  against  a  net  cost  of  £800  for  a  250-KW.  A.c.  rotary,  and 
of  about  £600  for  a  ICO-KW.  A  c.  rotary.  Having  regard  to  the 
fact  that  the  repair  of  the  old  n.c.  transformer  would  only  give 
100  KW.  capacity  of  what  is  practically  an  obsolete  type  of  plant, 
whereas  for  an  additional  expenditure  of  £250  an  additional 
capacity  of  150  KW.  of  the  most  modern  type  of  plant  could  be 
obtained,  the  Committee  has  accepted  the  recommendation  of  the 
engineer  that  the  old  transformer  be  not  repaired,  and  has  deferred 
the  question  of  putting'  down  an  additional  A.c.  rotary  pending  the 
consideration  of  the  proposed  extension  scheme. 

Warrington. — The  Electricity  and  Tramways  Committee 
has  authorised  the  engineer  to  employ  Mr.  Percy  Silcock  to  pre- 
pare a  plan  and  estimate  for  the  extension  of  the  buildings  at  the 
electricity  station. 

Whitstable. — The  U.D.C.  on  September  !)th  approved 
of  a  draft  agreement  with  the  Whitstable  Electric  Supply  Co.,  Ltd., 
for  public  lighting,  and  consented  to  the  company's  engineer  con- 
sulting Messrs.  Strachan  *:  Weekes  as  to  the  advisability  of  the 
Councils  adopting  electric  power  for  sewage  pumping  purposes. 

Wisliaw. — The  annual  report  of  the  Electric  Lighting 
Department  shows  a  net  profit  of  £53.  Last  year  there  was  a 
deficit. 


larmonth. — The  L.<j.li.  ha.s  sanctioned  the  bo 
of  the  following  amounts  rciuired  in  connection  with  th- 
city  undertaking:  £.3,650  for  genera'.ing  plant,  £t20  for  new 
switchboard,  £.l'>'>  for  travelling  crane,  £2,'KX)  for  .prospective 
expenditure  on  house  services,  £200  for  cooling  tower,  and  £1,6:55 
for  public  lighting.  The  Board,  in  arriving  at  the  sum  of  £820 
for  the  new  switchboard,  made  a  reduction  of  £180  in  respect  of 
the  debt  outstanding  on  the  existing  switchboard,  which  was  to  be 
superseded  ;  and  the  loan  was  sanctioned  on  the  condition  that  the 
extra  cost  of  the  new  board  would  be  defrayed  to  the  extent  of 
£180  out  *of  current  income.  As  regards  the  loan  for  public 
lighting,  the  Board  stated  that  it  wae  against  its  practice  to 
sanction  a  loan  for  prospective  expenditure  on  that  account. 
Tenders  are  required  for  the  new  generating  plant  above  mentioned. 

Yeovil. — Mr.  E.  W.  Pelter,  of  ^'eovij,  ha.s  informed  the 
T.C.  that  he  intends  applying  to  the  B.  of  T.  for  a  prov.  order  for 
electric  lighting.  When  the  matter  came  before  the  Corporation  on 
September  11th,  the  Mayor  said  he  did  not  think  they  shoald 
object  to  the  application.  Some  years  ago  the  Council  obtained  its 
own  order,  the  object  being  to  keep  away  competition  from  the  ga% 
workp.  but  that  order  had  loen  revoked.  The  Council  decided  to 
acknowledge  the  receipt  of  the  notifi(;ation. 


TRAMWAY  and  RAILWAY  NOTES. 


Alberdeen. — At  a  meeting  of  the  Corporation  Tramways 
Committee,  Mr.  Pilcher,  the  general  manager,  reported  regarding 
the  requirement  of  six  additional  top-covered  cars.  Authority  was 
given  to  have  the  Brill  trucks  ordered,  and  to  accept  tenders 
for  the  electrical  equipment.  The  Committee  resolved  to  recom- 
mend that,  with  the  view  of  carrying  out  the  extension  Echeme 
which  the  Council  has  already  approved,  notice  be  given  of  its 
intention  to  apply  in  November  for  a  provisional  order.  Under 
this  order  power  will  be  sought  to  construct  lines  along  Midstocket 
Road  and  in  Torry,  to  run  a  railless  trolley  system  in  certain  dis- 
tricts, and  to  run  motor-' buses  within  the  city  boundary.  It  is  pro- 
posed that  the  surplus  profits  of  the  undertaking  be  applied 
either  for  relief  of  rates,  for  public  improvements,  or  to  the  common 
good.  Borrowing  powers  to  the  extent  of  £50,000  are  also  to  be 
sought. 

Ayr, — Mr.  "W.  Grant,  general  manager  of  the  Corporation 
tramways,  in  his  annual  report,  states  that  the  total  revenue  for 
the  year  amounted  to  £16,295,  being  the  highest  in  the  history  of 
the  department.  The  passengers  carried  during  the  year  numbered 
3,880.850,  an  increase  of  3  62  per  cent,  over  the  number  carried  in 
the  previous  year.  Halfpenny  fares  represented  55  :i3  per  cent,  of 
the  passengers  and  2863  per  cent,  of  the  receipts  :  Id.  fares.  17  86 
and]8  4t»;  and  2d.  fares,  12  29  and  L'.5'4ii  respectively.  The  net 
balance  from  the  year's  working  amounted  to  £3.378,  of  which 
£2,040  was  carried  to  the  depreciation  and  renewals  fend,  and 
£1,337  transferred  to  the  burgh  general  assessments.  The  depre- 
ciation and  renewals  fund  now  amounts  to  £9,918,  while  there  is 
also  a  reserve  fund  of  £5,000. 

Belfast. — A  provincial  newspaper  states  that  the  Irish 
Local  Government  Board  auditor  has  surcharged  as  illegal  the 
payment  of  £2,800  made  in  May,  l'.)12,  to  the  employes  of  the  tram- 
way department  of  the  Belfast  Corporation  as  bonus  for  long 
service,  good  conduct,  &c.  The  surcharge  has  been  made  on  the 
three  members  of  the  Corporation — an  alderman  and  two  councillors 
— who  by  their  signatures  authorised  the  payment.  The  eff.  ct  of 
this  surcharge,  it  is  understood,  will  be  that  practically  every 
employe  in  the  Corporation  tramway  service  in  receipt  of  a  weekly 
wage  will  have  his  allowance  reduced  by  an  average  of  about  Is.  9d. 
a  week.  The  Corporation  holds  that  this  is  a  perfectly  legitimate 
charge,  and  is.  in  fact,  allowed  in  some  Government  departments, 
and  the  auditor's  action  will  be  disputed  In  the  Irish  Courts. 

Itirniinjrhain. — The  B.  of  T.  has  confirmed  the 
Birmingham  Corporation  (Quinton)  Light  Railway  Order.  1913. 
authorising  the  construction  of  a  light  railway  in  the  City  and 
County  of  Birmingham,  and  in  the  Parish  of  V'arley,  in  the  Urban 
District  of  Old  bury. 

Bradford. — The  fifteenth  annual  report  of  the  Corpora- 
tion Electric  Tramways  undertaking,  dated  to  the  end  of  March 
last,  was  issued  on  Wednesday  last.  The  manager,  Mr.  C.  J. 
Spencer,  describes  the  situation  as  being  at  the  "  half-way  house," 
inasmuch  as  the  loans  for  tramway  purposes  were  granted  generally 
for  30  years,  and  nearly  half  the  capital  borrowed  for  these  pur- 
poses has  been  repaid.  In  1S09  there  were  5  miles  of  electric  Cor- 
poration tramway  in  the  city,  1,542,000  passengers  were  carried, 
and  the  takings  were  £8,S70.  In  iWO,  on  the  same  5  miles, 
4,120.000  passengers  contributed  an  income  of  £20,109.  In  1912 
there  were  o(;  miles,  and  £2S9,335  receipts;  in  1913  57  miles, 
62,00.-.,976  passengers,  and  £299,102  receipts.  The  years  1912  and 
1913  include  IJ  miles  railless  electric  traction.  In  1S98.  the  year 
in  which  the  tramways  were  opened,  the  average  distance  a 
passenger  could  travel  was  1'05  miles  ;  to-day  it  is  r6  miles.  Mr. 
Spencer  expresses  great  satisfaction  with  the  continued  increase  of 
revenue,  notwithstanding  the  heavy  decrease  in  fares  for  early 
morning  traffic.  The  railless  department  shows  a  loss  on  the 
face  of  the  accounts,  but,  says  Mr.  Spencer,  it  is  impossible  to  say 
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whether  that"  is  a  real  loss  or  not.  The  vehicles  are  of  the  pioneer 
type,  and  are  to  be  replaced  by  more  modern  cars.  The  report 
refers  to  the  rather  extraordinary  operating:  difficulties  which  exist 
in  the  city,  by  reason  of  the  steep  grradients,  heavy  wear  and  tear, 
and  the  low  density  of  population  per  route-mile,  owing:  to  the 
widely-spread  area  of  the  city,  and  says  that  in  view  of  these  diffi- 
culties the  Corporation  may  be  con-jratulated  upon  bsing:  able  to 
pay  grood  wagres,  meet  all  dues  and  demands,  contribute  annually 
a  substantial  amount  to  the  relief  of  rates,  and  possess  a  reserve  and 
renewals  fund  amounting:  to  about  £90,000. 

Dover. — At  a  recent  meeting  of  the  Electricity  Com- 
mittee, reference  was  made  to  the  decreased  consumption  of  energy 
(25  per  cent.)  by  the  electric  tramcars,  due  largfely  to  the  use  of 
meters.  The  chairman  said  that  they  ought  to  have  had  the  meters 
years  ag:o. 

Diiiiferiiiline. — Correspondence  which  has  passed  between 
the  Town  Council  and  the  proprietors  of  the  Pitreavie  estate 
indicates  that  a  tramway  system  for  Rosyth  is  beiny  considered. 

fireenock, — The  question  of  the  raunicipalisation  of  the 
tramways  is  being:  discussed.  The  line  between  Gourock  and  Port 
GIasg:ow  is  held  on  lease  by  a  company.  Under  the  lease  there  is  a 
break  in  1911,  so  that  next  year  the  Corporation  will  have  the 
power  to  take  over  the  Greenock  portion,  a- length  of  four  miles, 
as  a  going  concern. 

Japan. — The  Awa  Electric  Light  Railway  Co.  has 
secured  a  concession  from  the  Japanese  Government  to  construct 
and  work  a  light  electric  railway  between  Horie  and  Itanishi,  in  the 
prefecture  of  Tokushima. 

London. — Traffic  at  Golder's  Green  was  held  up  late  on 
Monday  night  owing  to  the  falling  of  an  overhead  wire.  The 
trolley  of  a  tramcar  in  Finchley  Road  began  to  burn,  and  one  side 
of  the  tramcar  caught  fire.  The  flames  were  quickly  put  out,  and 
no  one  was  injured.  Some  distance  up  the  road  a  section  box 
caught  fire,  and  several  wires  were  burnt  through. 

The  L.  &  S.-W.  Railway  Co.  has  commenced  the  work  of  the 
electrification  of  the  Kingston  loop,  which  it  promised  to  put  in 
hand  first,  and  on  the  lObh  inst.  a  gang  of  men  was  employed  at 
Teddington  in  placing  the  rails  in  readiness  for  the  fitters, 

Itlumbles. — The  Western  Mail  states  that  the  chairman 
of  the  Swansea  Tramways  Co.  and  its  allied  concerns,  the  Mumbles 
Railway  and  Pier  (Mr,  Tegetmeier),  visited  Swansea,  in  company 
with  Mr.  A.  M.  Little,  consulting  engineer,  last  week,  and,  with 
the  local  manager  (Mr.  David  James),  inquired  into  the  possibility 
of  installing  an  electric  traction  system  on  the  Swansea  and 
Mumbles  Railway.  A  proposal  is  now  under  serious  consideration 
which  will  probably  render  possible  the  provision  of  a  10-minute 
service  of  trains,  capable  of  carrying  between  400  and  ."iOO 
passengers.  The  line  would  have  to  be  doubled,  or  passing -places 
provided,  and  an  expenditure  of  £10,000  to  £50,000  would  be 
necessary. 

Worsley. — The  clerk  to  the  D.C.  has  been  instructed 
to  write  to  the  B.  of  T.  informing  it  that  representations  had 
on  several  recent  occasions  been  made  to  the  Council  respecting  the 
condition  of  the  cars  on  the  Worsley  section  of  the  South  Lanca- 
shire Tramway  Co.'s  system,  and  requesting  that  an  inspection  of 
the  same  be  made  as  early  as  convenient. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Bahamas, — The  radio-telegraphic  station  at  Fort 
Charlotte,  Nassau,  has  been  foimally  inaugurated.  The  system 
adopted  is  the  quenched-spark  system  of  the  Anglo-French  Co. 

Japan. — Negotiations  are  at  present  in  hand  between  the 
Japanese  Government  and  the  Great  Northern  Telegraph  Co.  with 
reference  to  the  purchase  by  the  former  of  the  telegraph  cable 
between  Nagasaki  and  Shanghai. 

Telephony    in    Mining.  —  A    demonstration    of   the 

Reineke  wireless  telephone  adapted  for  use  in  mines  was  recently 
given  at  the  Annandale  Pit,  Kilmarnock,  belonging  to  the 
Carrington  and  Auchlochan  Coal  Co.  The  tramway  lines  in  the 
mine  were  utilised  for  connection,  and  conversations  were  carried 
on  from  the  pit  bottom  to  the  extremity  of  the  workings,  a 
distance  of  400  yards.  In  the  absence  of  rails  the  system 
c?,n  be  worked  through  solid  coal.  It  was  stated  that  with  a 
portable  apparatus  in  case  of  an  accident,  when  ordinary  telephone 
wires  would  be  broken,  it  would  be  possible  by  this  wireless 
system  to  converse  with  entombed  miners  through  a  solid  fall. 
The  officials  of  DInnington  Main  Colliery,  Yorkshire,  where  the 
system  has  had  a  six  months'  test,  are  in  the  habit  of  speaking 
fro.-E  the  pit-head  or  the  pit-bottom  to  an  operator  in  the  cige 
while  in  motion.  They  have  also,  it  is  stated,  spoken  with  success 
through  a  mile  of  solid  coal. 

The  Goldschmidt  System.— It  is  rumoured  that  the 

British  Marconi  Co.  is  negotiating  for  the  purchase  of  the  entire 
patent  rights  of  Prof.  Goldschmidt,  which,  according  to  the 
Frankfurter  Zeitung,  formerly  belonged  to  the  High-Frequency  Co., 


of  Berlin,  and  were  sold  last  year  to  the  Cie.  Universelle  de  T616- 
graphic  et  de  Tolophonie  sans  Fil,  of  Paris,  a  company  with  a 
paid-up  capital  of  £100,000. 

Wireless  Strike. — The  strike  of  Italian  operators  of  the 
Marconi  wireless  installations  on  board  steamers  at  Genoa  was 
promptly  settled  last  week,  and  the  men  returned  to  work. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Perth. — November  12th.  For  the  P.M.G. 
Lamp  signalling  trunk  line  switchboard,  of  five  sections,  &c. 

New  South  Wales. — October  16th.  The  Government  Railways 
invite  tenders  for  the  supply  of  13  D.c.  motors,  to  specification 
No.  412.  Specifications  are  obtainable  at  the  Electrical  Engineer's 
Office,  61,  Hunter  Street,  Sydney  (price  2s.  6d.  each). 

Sydney. — October  15th.  For  the  P.M.G.  ;  measuring  instru- 
ments, telephone  parts  and  switchboard  parts.  Particulars  from 
the  Commonwealth  Office,  72,  Victoria  Street,  S.W. 

Victoria. — November  12  th.  For  the  Victorian  Railways  ;  flame 
arc  lamps. 

October  14th. — For  the  P.M.G.  A  common-battery  multiple 
switchboard. 

November  4  th. — For  the  P.M.G.  Eight  automatic  telephone 
switchboards. 

November  12th.  —  Victoria  Railway  Department.  State  coal 
mines,  Wonthaggi.  The  time  for  tenders  for  haulage  engine  and 
electrical  equipment  has  been  extended  to  November  12  th,  and  a 
copy  of  specification  may  be  seen  in  London  (C.I.  Department, 
Board  of  Trade). 

November  15  th. — Melbourne  Suburban  Railways.  Overhead 
electrical  equipment  of  permanent  way  and  overhead  transmission 
mains.     See  "  Official  Notices"  September  12th. 

Melbourne. — October  Ist.  Lead-covered  cable,  for  the  City 
Council.     See  "Official  Notices"  to-day. 

October  7th. — Six  60-K.v.A.  and  one  30-k.v.a.  single-phase  trans- 
formers, for  the  City  Council.     See  "  Official  Notices  "  to-day. 

October  7th. — 33,300  carbon-filament  lamps,  for  the  City  Council, 
See  "Official  Notices"  to-day. 

Melbourne  Railways. — October  15th.  20,000-volt  h.t.  switch- 
gear,  L.T.  Bwitchgear  and  accessories  for  the  power  stations  and 
sub-stations.     See  "  Official  Notices  "  to-day. 

South  Australia. — Adelaide. — November  12th.  Postmaster- 
General's  Department.  Lamp-signalling  trunk  line  switchboard. 
See  "Official  Notices"  September  12th. 

Belgium. — October  18th.  The  Belgian  Post  and  Tele- 
graph authorities  in  Brussels  (Salle  de  la  Madeleine)  are  inviting 
tenders  for  the  supply  and  laying  of  a  quantity  of  telephone  cable 
in  the  Malines  district. 

Burnley. — September  22nd.  The  Guardians  of  the 
Burnley  Union  invite  half-yearly  tenders  for  the  supply  of  elec- 
trical requirements. 

Canterbury. — September  29th.  Supply  and  fitting  of 
electric  motor  to  deep  well  pump,  for  the  B.  of  G.  Mr.  C.  A. 
Blascheck,  Electricity  Works,  Canterbury. 

Constantinople.  —  The  Turkish  Government  having 
decided  to  introduce  electric  lighting  into  the  whole  of  the  islands 
in  the  Sea  of  Marmora,  invite  international  tenders.  Particulars 
from  the  Ministry  for  Trade  and  Public  Works. 

Dublin. — September  1 9th.  Electric  lighting  and  heating 
works  at  the  Crooksling  Sanatorium  for  the  Dublin  Joint  Hospital 
Board.  Mr.  T.  F.  McNamara,  architect,  192,  Great  Brunswick 
Street,  Dublin. 

^»yP^'  —  October  31st.  Ministry  of  the  Interior. 
Tenders  for  the  installation  of  the  electric  light  at  Damanhur. — 

African  Eiujincering. 

France. — September  24th  and  28th.  The  French  Post 
and  Telegraph  authorities  in  Paris  (103,  Rue  de  Grenelle)  are 
inviting  tenders,  until  the  24th  inst.,  for  nine  lots  of  lead-covered 
telephone  cable,  with  14  and  28  pairs  of  conductors  ;  and,  until  the 
28th  inst.,  for  five  lots  of  gutta-percha  and  cotton-covered  copper 
wire.  According  to  another  source  of  information,  the  dates  are 
October  7fch  and  8th  respectively,  and  11  lots  of  telephone 
accessories  are  also  required. 

Germany. — October  15th.  The  municipal  authorities 
of  Frankfort-am-Main  are  inviting  tenders  for  four  electrically- 
operated  travelling  cranes. 

Greece. — September  30th.  The  Harbour  Authorities  at 
the  Pira'us  are  inviting  tenders  for  the  supply  and  erection  of  two 
electrically-operated  cranes,  one  of  10  tons  and  one  of  (i  tons 
capacity. 

Halifax. — September  23rd.  Electrical  fittings  for  the 
B.  of  G.  for  six  months.  Mr.  A.  T.  Longbotham,  clerk,  4,  Carlton 
Street, 
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'Holland. — September  24tli.  Tenders  are  bein^  invited 
by  the  J)utch  Post  and  Telejjraph  authorities  at  the  Ilajrue  for 
the  laying  of  some  telegraph  cables  across  the  river  Yssel  at 
Zutphen. 

Hoylake  and  West  Rirby.— (corporation.    Steam  and 

exhaust  piping.     See  "  OflRcial  Notices"  September  12th. 

Ilkley. — October  (ith.  (Sec.  1)  rrime-movers ;  (2) 
station  equipment;  (:0  cables  and  distribution;  (I)  overhead 
travelling  crane.     See  "OlKcial  Notices"  September  12th. 

lodia.  —  September  IKth.  Jiulian  Engimerimj  for 
August  23  rd  contains  official  announcements  to  the  effect  that  the 
following  contracts  have  been  open  till  to-day  (September  liith)  :  — 

Dehra  Dun  Municipal  Board. — H.t.  transmission  lines ;  eub- 
Btation  buildings  and  equipment ;  l.t.  distribution  system  and  road 
lighting  ;  and  sundries. 

Mussoorie  Municipal  Board.  —  Two  625-k.v.a.  water -driven 
alternators,  complete  with  direct-coupled  exciters,  regulators,  light- 
ning arrester  eciuipment,  &c. 

Both  notices  are  signed  by  W.  Bell,  electrical  engineer  to  the 
Mussoorie-Dehra  hydro-electric  scheme. 

Kei^Iiley. — October  1st.  6,G00-volb  3-pliase  a.c.  trans- 
mission line  (two  miles)  for  the  Corporation.  See  "  Official 
Notices  "  to-day. 

Leicester. — September  30th.  (r/)  One  high-pressure 
steam  turbine,  direct  -  coupled  to  one  8,000  -  KW.  three-phase 
alternator,  together  with  condensing  plant,  high  and  low-tension 
switchboards,  rotary  converters,  &c.  ;  {h)  two  water-tube  boilers, 
together  with  fuel  economiser,  and  the  necessary  steam,  feed,  blow- 
off  and  drain  pipes,  &c.    See  " Official  Notices"  September  5th. 

London. — Hammersmith. — September  24th.  Borough 
Council.  Underground  cables,  and  sub-station  switchgear.  See 
"  Official  Notices  "  August  29th. 

Hammersmith.  —  September  24th.  Borough  Council.  One 
125-H.P.  alternating  -  current  motor.  See  "Official  Notices" 
September  12th. 

Bermondsey. — October  23rd.  Water  softener  and  purifying 
plant  at  the  Infirmary,  Lower  Road,  Rotherhithe,  S  E.  Mr.  E.  Pitts 
Fenton,  Clerk. 

]Vew  Zealand. — October  31st.  Telephone  instruments 
and  accessories  for  Lake  Coleridge  power  scheme.  Specification 
may  be  seen  at  Board  of  Trade  (C.I.  Dept.)  in  London. 

November  I2th.  Dunedin  City  Council.  Supply  of  meters, 
demand  indicators,  insulated  and  bare  wire,  for  tWo  years.  Speci- 
fications from  Electrical  Engineer,  Dunedin. 

December  11th. — Switchboard  and  accessories  for  Wellington 
Corporation  E.L.  Dept.  Specification  may  be  seen  at  Board  of 
Trade  (C.I.  Dept.)  in  London. 

Tenders  are  also  asked  for  the  supply  of  two  A.c.  pressure  regu- 
lators for  3,000  and  400  volts.  British  manufacturers  can  obtain 
particulars  at  the  B.  of  T.  Commercial  Intelligence  Department. 

Salford. — September  29th.  Compound  air  compressor, 
for  the  electricity  department.  Specifications,  &c.,  from  Borough 
Electrical  Engineer,  Frederick  Road,  Pendleton. 

September  29th. — Rotary  converters  for  the  Corporation.  See 
"  Official  Notices  "  to-day. 

Saxmundliam  (Suffolk). — October  2nd.  Sewerage  and 
sewage  disposal  works,  with  pumping  and  electrical  plant,  dynamos, 
motors,  cables,  switches,  &c.,  for  the  R.D.C.  Mr.  P.  F.  Mackenzie 
Richards,  engineer,  53,  Victoria  Street,  Westminster,  London. 
(Returnable  deposit  of  £5  5s.) 

Spain. — October  Gth.  The  municipal  authorities  of 
Manzanares  (province  of  Ciudad  Real)  are  inviting  tenders  for  the 
concession  for  the  electric  lighting  of  the  town  during  a  period  of 
25  years. 

Madrid.— October  15th.  Concession  for  the  public  lighting  of 
Madrid  by  gaa,  electricity,  or  gas  and  electricity.  Particulars  of  the 
Ayuntamiento  de  Madrid. 

The 'municipal  authorities  of  Valdaracete  (province  of  Madrid) 
have  just  invited  tenders  for  the  concession  for  the  electric  lighting 
of  the  town  during  a  period  of  ten  years. 

U^^anda. — December  31st.  Electric  light  and  power 
supply  for  10  years  at  Kampala  and  district,  including  liOO  32  c. P. 
street  lamps  and  200  IG-c.p.  lamps  in  Government  quarters.  Uganda 
Public  Works  Department,  Entebbe. — Brit.  S.A,  E,vj)ort  Gazette. 

Walthamstow. — October  8th.  l.t.  feeder  cable  for 
the  Electricity  Department.     See  "  Official  Notices  "  to-day. 

Worthing', — September  29th.  Corporation.  Supply, 
delivery  and  erection  of  Diesel  engine  and  D.c.  generator.  See 
"Official  Notices"  September  12th. 


CLOSED. 

Australasia. — According  to  the  Auslralian  Record,  the 
following  tenders  have  been  accepted  : — 
Perth. — 

20  miles  wire,  tinned  copper,  No.  20  L.S.W.G.,  rubber-insulated,  copper- 
covered  and  braided,  £3  198.  per  mile.— W.  T,  Henley's  Co.,  Ltd. 


T.\SM.\NIA. — 

82  miles  lead-covered  cable,  £1,820.— B.I.  and  HeUby  Cables,  Ltd. 
26  detectora,  jBTI  178.  W      ■'-•-v. '-- -iral  Electr-  ''-     ',vj. 
5  miU.'B  wire,  twisted  p'>  aled  cop:  k. ;  M  milei  wire, 

tinned  copper,  vulc:  h't.  £Vi'  i'.bodea  A  Ford. 

5  raileg  wire,  twisted  pair,  outnidi  £*».  — /-wicker  4  Co. 

6  miles  cable,  two-wire  V.I. K.,  c  rs,  £122  10s  — Nojres  Bro« 

iVlelboumi)  Pty.,  Lt/l. 
400  protectors,  £80.— British  General  Electric  Co  ,  Ltd. 
1.50  registers,  electrical,  i'i:j2  lOs. — J.  Bartram  k  Boos  Ply.,  Lid. 
10,G00  copper  tapfiH,  i'20  2-.  i'A.;  10  tons  wire,  ga'vanised  iron,  £ltB  Ua. 

6  tonB  wire,  bron/.e,  £139  13b.— F.  Vanderketen  4  Co. 

A  contract  for  converting  a  lift  from  hydraulic  to  electric 
working,  for  the  Public  Works  Department  at  Sydney,  has  been 
placed  with  Messrs.  Standard  Waygood,  Ltd.,  at  £770. 

Helf^ium. — Nine  concerns — five  (^ierman,  one  Swiss  and 
three  Belgian — submitted  tenders  last  week  to  the  municipal 
authorities  of  I^jcge  for  the  supply  and  inetallatiou  of  a  l.0<>O-Kw. 
steam  turbine  and  alternator.  The  lowest  offer  wae  that  of  the 
Societe  A.E.G.  Union  E'.ectrique,  of  Brussels,  who  quoted  £«j.7»;o 
and  £11,120,  acoordinir  to  the  design  selected. 

Ite.\hill. — The  Council  has  accepted  the  tender  of  Messrs. 
Myers,  Rose  &  Co.,  Ltd.,  for  1,000  tors  of  Shipley  peaa  for  the 
electricity  works,  at  \'.)s.  Id.  per  ton. 

Bexley. — The  U.D.C,  on  September  10th,  accepted  the 
quotation  of  the  Hart  Accumulator  Co.,  Ltd.,  for  renewing  and 
enlarging  the  battery,  at  £500. 

Blackpool. — Mr.  R.  Barron,  electrician,  of  Fleetwood, 
has  obtained  the  contract  for  installing  electric  light  at  the  new 
extension  at  Cleveley's  Hydro,  and  for  Arnold  House  School,  Soath 
Shore,  Blackpool. 

Bournemoutb. — The  Council  has  accepted  the  tender  of 
Messrs.  W.  Griffith  k  Co.  for  tramways  construction  works. 

Brighton. — The  B.  of  G.  has  accepted  the  tender  of 
Mr.  H.  J.  Galliers,  of  Brighton,  for  electrical  fittings,  at  £76. 

Canada. — A  Canadian  coi-respondent  writes  that  the  con- 
tract for  the  conduit  system  at  Hamilton,  Ont ,  has  been  pro- 
visionally placed  with  Mr.  G.  M.  Gest,  Montreal,  at  .■^177,^22  for 
laying  conduit.  This  does  not  include  cables,  which  will  be  looked 
after  by  the  various  concerns  interested.  The  other  tenders  were  as 
under : — 

F.  T.  Ley  &  Co.,  Springfield,  Mass.,  U.S.A.,  §180,371. 

J.  W.  Turner  Improvement  Co.,  Des  Moines,  Iowa,  U.S.A.,  §197,366. 

H.  E.  Fox,  Ne-w  York,  U.S.A.,  $292,806. 

All  four  firms  are  really  American,  as  Mr.  G.  M.  Gest  was  only  in 
New  York  until  it  became  necessary  to  open  a  Montreal  office  to 
look  after  the  conduit  contract  for  that  city  which  they  also 
secured.  All  rough  labour  is  to  be  local.  The  conduit  will 
actually  be  laid  along  8^  miles  of  street,  covering  every  street  in 
the  centre  ^-mile  square,  and  the  two  main  streets  which  mn 
diagonally  through  the  city. 

The  Oinadian  Engineer  reports  the  placing  of  the  following 
contracts  : — 

Cablyle,  Sask. — 
Return  tubular  boilers,  s'ack,  steam  piping.— Waterous  Engine  Work*  Co. 
High  speed  vertical  engine.— Goldie  \  Mc^^ulloch  Co. 
Alternator  and  switchboard  (for  Swedish  generator). — General  Supplies,  Ltd., 

Calgary. 
Copper  wire.-E.  F.  Phillips  Electric  Co.,  Mootreal. 
Transformers.— Canadian  Maloney  Electric  Co. 
Line  erection.— E.  Smith  Electric  Co.,  Melville,  Sask. 
John  Gait  Engineering  Co.,  Winnipeg,  are  the  cousalting  engineers. 

Winnipeg. — 

The  Board  of  Control  has  awardei  the  Canadian  \Ve.tinghous9  Co.  the  con- 
tract for  supplying  three  generators  for  the  municipal  power  house  at 
Point  du  Bois.  The  contract  price  is  $103,800.  There  were  five  other 
tenders  submitted. 

Ottawa. 

The  Electrical  Commission  has  awarded  the  Impejial  Wire  and  Cable  Co., 
Montreal,  the  contract  for  supplying  wire  cable  required  (or  the 
conduit  work. 

Ilford. — The  T.C.  is  purchasing  from  the  British 
Insulated  and  Helsby  Cables,  Ltd.,  a  mile  cf  tramway  trolley  wire, 
at  9/cd.  per  lb.,  less  2\  per  cent,  discount.  The  tender  of  the 
Edison  Accumulators  has  been  accepted,  at  £('>Si>  It's.,  for  the 
supply  of  a  motor  tower  wagon. 

Italy, — IMessrs.  Langen  I't  AYolf,  of  Milan,  have  secured 
a  contract  from  the  municipal  authorities  of  Cerignola  for  a 
200-11. r.  Diesel  heavy-oil  engine  tor  the  central  electric  lighting 
station,  at  £1,780. 

Lincoln.  —  The  T.C.  has  sealed  the  following  con- 
tracts : — 

ViMUans  \-  Robinson,  Ltd.— Turbo-alternator,  Ac. 
Howden  Boiler  Co. — Water-tube  boiler,  \c. 
God.  Robson  &  Co. — Coal-elevating  and  conveying  plant. 
Thornhill  Bros.— Extensions  to  the  electricity  works. 

Malvern. — The  r.O.C.  has  accepted  the  tender  of 
Messrs.  M.  Wilesmith  &  Son  for  a  year's  supply  of  coal  to  the 
electricity  works. 

Parag;nay. — The  Paraguay  Govenimeut  has  authi>risetl 
the  Minister  of  Interior  to  sign  a  contract  with  Messrs.  Siemens- 
Schuckert  for  the  installation  of  ten  wireless  telegraphy  stations. — 
lit  view  of  the  Hirer  J'late. 

Simla.  —  Indian  Eyigineering  states  that  the  Simla 
Municipality  has  accepted  Messrs.  Siemens  Bros.'  tender  for 
appliances  for  lighting  the  bazaar  with  electricity. 
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Southampton. — The  T.O.  1ms  accepted  the  tender  of 
Mesisrs.  Brippi?,  Jones  i^  Gibson,  Ltd.,  for  18(t  pairs  of  trousers  for 
tramway  motormen  and  condnctors,  at  IH3.  Gd.  per  pair. 

SiinderlaiKf. — The    T.C.  on    10th  inst.   accepted    the 

followiuy  tenders  :  — 

P.I.iind  llolsby  Cnbles,  Ltd. -Cable. 
Stiivo'oy  Coal  and  Iron  Co. — Cast  iron  piping. 
.Vlley  \  Mo Lellan.— Non-return  valve, 
rha'uix  Dynamo  Co.— Rewinding  a  tcrnator, 

Walsall. — The  Corporation  Electricity  Committee  has 
accepted  estimates  for  the  purchase  of  a  2r)0-K\v.  a.v.  rotary  and  a 
IOOkw.  a,C.  rotaiy,  at  £800  and  £6C(t  respectively. 

YaruiOUtb. — The  tender  of  the  British  "Westinghouse 
Electric  and  Manufacturing:  Co.,  Ltd.,  has  been  accepted  by  the 
T.C.  for  24  tramcar  gear  wheels,  at  £2  13s.  (id.  each. 


FORTHCOMINQ    EVENTS. 


Junior  Institution  of  Engineers.— Saturday,  Sept.  13th.  At  10.30  a.m. 
Visit  to  the  works  of  Messrs.  R.  Waygood  &  Co.,  Ltd.,  Falmouth  Road, 
London,  S.E. 

Salford  Tecbnical  and  Engineering  Association.— Saturday.  September 
•iOth.  .\t7p.m.  Lecture  on 'Grinding  Wheels,  Grinding  Machines, 
Grinding,"  by  K.  D.  Morgan. 

Municipal  Tramways  Association.- September  28rd  to  26th.    At  Sheffield. 
Annual  Conference. 


NOTES. 


National  Chamber  of  Trade. — The  autumn  meeting 

of  the  Executive  Council  of  the  National  Chamber  of  Trade  is  to 
be  held  on  Thursday,  the  25th  inst.,  at  the  Leeds  Town  Hall.  Some 
interesting:  resolutions  are  upon  the  agenda  for  consideration.  In 
regard  to  the  Insurance  Act,  the  resolutions  contain  a  protest 
ag'ainst  the  obligation  upon  employers  to  produce  a  private  wages- 
book  to  the  Inspectors— the  ground  of  objection  being  that  the 
information  in  such  books  is  of  a  private  and  confidential  nature — 
and  the  Insurance  Commissioners  are  urged  to  ba  content  with 
the  production  of  the  employes'  cards,  if  these  are  properly . 
stamped.  There  is  also  an  expression  of  regret  that  there  is 
no  provision  for  adequate  representation  of  employers  on  the 
Local  Committees,  and  that  amendments  designed  to  prevent 
employes  being  able  to  claim  full  wages  during  sickness,  in 
addition  to  sick  benefit,  were  not  favourably  considered  by 
the  Government.  Othfr  resolutions  favour  all  general  hol'days 
being  at  fixed,  instead  of  movable  dates,  a  Registration  of  Firms 
Bill,  the  appointment  of  a  Select  Committee  to  consider  telephone 
questions,  a  Sunday  Trading  Bill,  a  Central  Waterways  Board, 
reform  in  the  incidence  of  local  rating  and  taxation,  reforms  in 
railway  law,  the  Daylight  Saving  Bill,  a  Bill  making  highways  a 
national  charge,  and  providing  for  a  tonnage  rate  on  motor 
vehicles  used  for  merchandise,  and  a  general  arrangement  for 
wholesale  traders  to  pay  carriage  on  goods  in  the  first  instance. 

OJympic  Fund. — Mr.  Richard  Burbidge,  managing 
director  of  Harrod's,  Ltd.,  has  oflEered  to  subscribe  £100  a  year  for 
four  years,  from  1913  to  1916  inclusive,  towards  the  Olympic  Fund, 
on  condition  that  not  fewer  than  lo  other  firms  in  the  United 
Kingdom  do  the  same. 

Foreig-n  Trade  in  August. — The  official  trade  returns 

for  the  month  of  August  show  an  advance  of  £322,008  in  exports 
and  a  de?rease  of  £3,683,782  in  imports,  as  compared  with  the  cor- 
responding month  of  1912.  The  following  figures  relate  to  the 
electrical  and  machinery  trades  : — 

Im  POETS. 

Electrical  goods  and  apparatus,  ex-  Month  of             Inc.  or 

eluding   machinery   and  uninsu-  jiui/v,it.                dec. 

lated  wire £12(1,108  +£16,781 

Machinery       530,652  +       5,021 

Exports. 

Electrical  goods  and  apparatus,  ex- 
cluding machinery  and  uninsu- 
lated wire   285,191         -     67,477 

Machinery      2,885,771         -f  151,746 

Fatalities. — Aberdeen. — An  electrical  engine  attendant 
at  the  Central  Post  Office,  while  attempting  to  adjust  a  belt  on  a 
pulley  while  the  engine  was  in  motion,  was  cau/ht  by  the  belt  and 
sustained  fatal  injuries. 

Stibltngshike. — A  pit  fireman,  residing  ab  Denr.yloanhead,  was 
electrically  killed  in  Broomrig  No.  2  Fit  of  th  ;  Bank  lock  Coal 
Co.,  Ltd.,  while  helping  to  extend  the  cablj  of  an  electric  co  il- 
cutting  machine. 

At  the  hulk  supply  station  at  Dram'^urg,  Germ  ny,  an  engineer, 
named  Bergmann,  while  seeking  to  retr.edy  a  difctur'oance  in  the 
service,  received  the  full  force  of  the  high-pressurj  cunout  \7.th 
fatal  effect.    His  body  wa.8  burnt  beyond  recognition. 


Educational      Notes.  —  Municm^al      School      of 

Tkciinology,  MANCMiiSTEU.— We  have  received  a  set  of  copies 
of  the  Departmental  Prospectuses  of  the  Part-time  (evening  and 
Apprentices'  Day)  courses  to  be  held  at  the  School  of  Technology 
during  the  next  Session,  and  we  are  informed  that  for  the  first 
time  everyone  of  the  4,300  Part-time  sttidents  in  the  school  will 
be  supplied  free  of  charge  with  full  particulars  and  syllabuses  of  the 
classes  he  is  attending.  The  number  of  evening  students  has 
reached  the  limit  of  the  accommodation  provided  by  the  present 
building,  but  the  demand  for  advanced  courses  continue  to  increase. 
It  has,  therefore,  been  found  necessary  to  abandon  some  of  the 
more  elementary  classes,  and  to  raise  the  fees  in  other  cases.  A 
special  feature  is  the  large  proportion  which  the  advanced  work 
bears  to  the  whole.  This  evening  work  in  the  case  of  a  number  of 
courses  is  of  the  same  standard  as  that  given  to  third-year 
students  reading  for  an  honours  degree  in  a  British  University. 
There  is  also  provided  a  considerable  number  of  classes  for  students 
who  have  been  engaged  in  industrial  occupations  since  obtaining 
their  degrees,  and  who  wish  to  keep  in  touch  with  the  recent 
developments  of  theory  and  practice  with  which  their  daily  work 
has  made  them  familiar.  The  prospectuses  are  admirably  pro- 
duced, and  their  contents  are  well  calculated  to  whet  the 
appetite  of  students  for  the  acquisition  of  learning  their  craft. 
Prof.  Miks  Walker  is  the  head  of  the  department  of  electrical 
engineering. 

Imperial  College  of  Science  and  Technology.  — Particu- 
lars appear  in  our  advertisement  pages  of  a  special  advanced  course 
of  instruction  commencing  next  month  by  Dr.  S.  P.  Smith  on 
"  The  Principles,  Design  and  Manufacture  of  Electro- Magnetic 
Machinery  and  Transformers,  including  electro  -  magnetic 
machinery."     Series  I :  Synchronous  and  Induction  Machines. 

Royal  College  of  Science  for  Ireland.— Particulars  of 
courses  of  instruction  and  professors,  &c.,  are  announced  in  our 
advertisement  pages  to-day. 

University  Engineering  College. — We  have  received  Pro- 
spectus No.  7  from  this  Institution,  which  carries  on  tuition  by 
correspondence,  the  principal  being  Mr.  John  G.  Davis,  B.Sc.Eng. 
(Hons.),  London.  A  wide  choice  of  courses  is  offered,  ranging  from 
work  for  beginners  to  advanced  work  for  specialists,  and  special 
courses  or  contributions  are  arranged  to  suit  individual  require- 
ments. A  special  feature  is  made  of  coaching  for  the  entrance 
examinations  of  the  various  Institutions,  amongst  which  must  now 
be  included  the  Electrical  and  Mechanical  Engineers,  and  for  engi- 
neering degrees.  From  the  copies  of  testimonials  accompanying 
the  prospectus,  it  seems  that  the  writers  have  had  every  reason  to 
be  gratified  with  the  assistance  given  them  by  the  College. 

Municipal  Tramways   Association.— Noxb  week  the 

annual  Conference  will  be  held  at  Shtffield,  commencing  on 
Wednesday  and  ending  on  Friday.  Full  particulars  of  the  agenda 
were  given  in  our  last  issue. 

Electric  Supply  Cricket   League. — Below  are  given 

particulars  of  the  points  scored  during  last  season  by  the  clubs 
affiliated  to  this  League,  from  which  it  will  be  observed  that  the 
Chelsea  Electricity  C.C.  are  the  winners  of  the  cup  this  year  : — 

Chelsea  Electricity  C.C 10  points, 

Kensington  and  Knightebridge  Electric  C.C...  9       „ 

St.  Pancras  Electric  C.C.  ...         5      „ 

St.  James's  Electric  C  C ...         ...  0      „ 

Mr.  A.  W.  Seabright,  the  hon.  secretary  and  treasurer,  of  19, 
Cadogan  Gardens,  S.W.,  will  be  pleased  to  furnish  Electricity 
Supply  Cricket  Clubs  with  any  information  they  may  desire  to 
have  in  connection  with  the  League. 

Another    Moulders'    Strike. — The    Financial    Times 

states  that  upwards  of  1,000  journeymen  moulders  and  oOO  appren- 
tices are  afifected  by  a  strike  of  moulders,  which  began  in  Sheffield 
on  Saturday.  All  the  big  steelworks  in  Sheffield  are  concerned, 
and  it  is  feared  the  dispute  may  be  a  protracted  one  and  within  a 
short  time  throw  out  many  thousands.  The  men  are  striking 
against  the  employment  of  non-union  labour  at  Messrs.  Edgar 
Allen  &  Co.,  Ltd.,  Tineley.  A  short  time  ago  they  came  out  on 
strike  for  three  weeks  without  notice,  but  the  Union  executive 
refused  to  sanction  it  and  they  went  back  and  gave  proper  notice. 

Fall  of  a  Steel  Cliiinney. — At  Workington  Iron  and 
Steel  Works,  on  Tuesday,  a  steel  chimney  shaft,  180  ft.  high, 
ffU  upon  a  rolling-mill  shed,  killing  five  men  and  injuring  others. 
It  is  said  that  the  fall  was  due  to  a  gas  explosion  in  the  flues  under- 
neath the  chimney.  The  exhaust  main  of  a  new  turbo-generator, 
recently  insta'  led  was  cut  in  two. 

Annual  Sports. — The  Ordnance  Athletic  Club  (The 
Electric  and  Ordnance  Accessories  Cj.,  Ltd ,  Vickers,  Ltd.),  held 
their  third  Annual  Sports  meeting  on  their  ground  at  Witton  on 
Saturday,  13th  inst.  The  full  programme  of  24  events  (all  clos3d 
to  members)  was  carried  through  with  ereat  success.  Two  special 
prizes  of  considerable  vahie  were  given  by  the  superintendent  of 
the  works,  Mr.  W.  L.  Topple.  The  other  prizes  were  handsome 
and  numerous  and  were  much  appreciated  by  winners  to  whom  they 
were  presented  by  Mrs.  Topple.  The  weather  was  all  that  could 
be  desired,  and  a  delightful  afternoon  was  enjoyed  by  a  company 
of  600  members  and  ifriends. 

Rifle  Match. — On  the  6th  inst.,  the  Siemens  Dalston 
Works  Miniature  Rifle  Club  met  the  Western  Electric  Co.'s  R'fla 
Club  on  their  open-air  range  at  Plumstead,  the  resu'l  being  a  win  for 
the  Siemens  team.  The  average  score  of  Siemens  team  was  89  5, 
the  total  score  being  537  out  of  a  possible  600 
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Association  of  Electrical  (Station)   En$cineers.— A 

meetinp  of  the  (irimsby  branch  was  held  on  Friday,  September  12th 
(Mr.  A.  Nuttall  in  the  chair).  It  waa  reported  by  the  hon.  Becretary 
(Mr.  \V.  M.  Fowler)  that  the  grievances  of  Home  of  the  branch 
members  with  rcKard  to  number  of  working  hour?,  i:o.,  had  V;een 
remedied  through  representations  made  by  the  Association,  and  the 
meeting  expressed  approval  with  the  way  in  which  the  matter  had 
been  dealt  with.  A  paper  was  read  by  Sir.  P.  B.  Roberts,  entitled 
"  Running  a  Steam  Turbine.''  A  very  interesting  discussion 
followed.  The  Grimsby  Corporation  is  extending  its  plant  by  adding 
a  steam  turbine,  and  Mr.  Roberts's  paper  being  purely  practical,  it 
was  specially  appreciated  by  members  of  the  Corporation  staff.  The 
vote  of  thanks  was  passed  to  Mr.  Roberts  for  his  paper,  and  the 
next  meeting  was  arranged  for  October  6th.  Now  that  the  holiday 
season  is  nearly  at  an  end,  and  shift  arrangements  are  normal,  a 
number  of  meetings  are  being  arranged  at  all  important  centres, 
details  of  which  will  be  advertised.  The  principal  object  of  these 
meetings  will  be  to  discuss  a  "  bold  progressive  policy  "  for  the 
Association. 

Gas   Fires  on   Trains.— The  following   timely   letter 

appeared  in  the  Westminster  Gazette  of  Wednesday  : — 

Sir, — Whether  the  recent  conflagration  of  the  telescoped  coaches 
during  the  Aisgill  disaster  will  result  in  the  substitution  of 
electricity  for  gas  remains  to  be  seen.  That  gas-tanks  are 
highly  undesirable  was  again  made  apparent  yesterday  at 
Victoria  Station  on  a  L.B.  and  S.C.R.  Co.'s  train.  The  accident 
has  not  found  its  way  into  the  papers,  doubtless  because 
no  loss  of  life  followed,  but  as  I  was  an  eye-witness  I  will 
describe  it.  A  train  ready  to  start,  and  full  of  passengers, 
was  standing  at  No.  1  platform.  Suddenly  the  gas-tank  under 
the  last  coach  burst  into  flames  ;  immediately  the  tube  to  the 
main  also  caught  fire.  The  noise  of  the  flaring  gas  was 
tremendous,  and  the  flames  speedily  set  fire  to  the  step  of  the 
coach.  Guards  rushed  shrieking  down  the  platform  calling  to 
the  passengers  sitting  in  the  train  to  get  out.  Others  arrived 
with  extinguishers — three  of  these  were  brought  to  bear  on  the 
burning  woodwork,  which  was  put  out,  but  the  extinguishers 
failed  to  extinguish  the  burning  flare  from  the  gas-tank.  Then 
the  train  was  moved  out,  still  burning,  some  few  yards,  and  a 
workman  put  out  the  flames  by  turning  the  key  of  Ihe  tank. 
The  moral  is  that  had  the  train  been  in  motion,  instead  of  standing 
in  the  station,  nn  accident  would  have  been  inevitable. 

The  ugliest  part  of  the  story  is  that  I  heard  an  official  say  to 
another  :  "  Keep  it  dark  ;  if  the  papers  get  it  there'll  be  trouble." — 
I  am,  Sir.  yours  faithfully,  Richahd  R.  Knowles. 

September  16tb. 

This  communication  affords  a  fitting  comment  on  the  recent 
statements  of  railway  officials. 

We  may  supplement  the  remarks  in  our  leading  columns  regard- 
ing the  use  of  electric  lighting  on  Continental  trains  by  mentioning 
that  one  firm  alone — that  of  Brown,  Boveri — has  supplied  1,060 
equipments  to  the  Paris-Orleans  Railway  ;  the  same  system  is  also 
used  almost  exclusively  on  the  Swiss  Federal  Railways,  and  is 
largely  employed  on  the  Austrian  and  Russian  State  Railways. 

International  Electrotechnical  Coniniission. — The 

second  plenary  meeting  was  held  in  Berlin  from  September  1st  to 
6th  last.  It  was  attended  by  some  70  delegates  from  24  nations, 
five  of  which  represented  Spanish-speaking  countries.  Amongst 
several  ofiBcial  Government  delegates  were  those  of  Canada,  India 
and  Great  Britain. 

In  the  regrettable  absence  of  Prof.  Dr.  E.  Budde,  P/esident  of 
the  Commission,  Dr.  E.  Warburg,  President  of  the  Physikalische 
Technische  Reichsanstalt,  presided  at  the  official  opening.  On 
behalf  of  the  German  Government,  an  address  of  welcome  was 
given  by  Dr.  Lewald,  Director  in  the  Ministry  of  Interior.  In  con- 
formity with  the  custom  of  the  Commission,  a  chairman  was 
elected  to  preside  over  the  unoflBcial  meetings  at  which  the  work 
of  the  various  Special  Committees,  appointed  at  Turin,  was  con- 
sidered in  detail.  Mr.  C.  0.  Mailloux,  President  of  the  American 
Institute  of  Electrical  Engineers,  was  unanimously  chosen  for  this 
post,  than  whom  no  fitter  member  of  the  Commission  could  be 
found,  more  especially  because  of  his  wonderful  linguistic 
abilities. 

The  Special  Committees  were  presided  over  by  Dr.  S.  P.Thompson 
(Nomenclature),  Dr.  K.  Strekker  (Symbols),  Mr.  Huber-Stockar 
(Rating),  and  Dr.  Zoelly  (Prime  Movers). 

As  regards  nomenclature,  a  list  of  some  80  wotds  and  definitions 
was  adopted.  This  does  not  appear  much  of  an  accomplishment, 
but  it  nevertheless  represents  much  conscientious  work  on  the 
part  of  the  members.  The  Commission  has  decided  to  add  German 
and  Spanish  equivalent  terms  with  their  definitions  to  this  list. 

Dr.  Warburg  presented,  in  person,  a  report  on  the  question  of  an 
international  standard  for  copper,  the  recommendations  in  the 
report  having  been  drawn  up  by  Dr.  R.  T.  Glazebrook,  in  consult- 
ation with  the  National  Laboratories  of  America,  France  and 
Germany.  The  adoption  of  this  report  will  have  the  result  that 
all  future  tables  for  copper  will  be  calculated  on  an  identical 
basis. 

A  number  of  definitions  dealing'  with  the  terminology  of 
water-power  plants  in  conjunction  with  electrical  works  were 
adopted. 

A  list  of  36  symbols  was  adopted,  together  with  a  number  of 
guiding  rules  relating  to  symbols  generally. 

The  name  of  "Siemens"  instead  of  the  "mho"  ia  to  be  put 
before  the  San  Francisco  Congress. 

The  rating  of  electrical  machinery  gave  rise  to  a  prolonged  and 


interesting  dlHCUSMion.  It  will  be  rememl^ered  that  a  Special 
Committee  to  study  the  bubject  was  appointed  at  Turin  in  \'A\, 
and  that  the  Committee  has  met  in  Paris  and  Ziirich.  At  Ziirich 
certain  limiting  temperatures  f  jr  mrxlern  iasalatintr  mat«rialB 
were  pat  forward,  and,  broadly  speaking,  these  have  been 
adhered  to.  Much  dincussion  cf-ntred  round  the  qneetion  of  the 
cooling  air  temperature.  The  difctinction  between  the  ideal  rating 
which  is  useful  for  the  purpores  of  comparison,  and  the  avaihible 
output  which  is  dependent  on  the  geographical  position,  came  oat 
most  clearly  in  the  debate.  The  majority  of  delegates  were  in 
favour  of  10°  C.  as  the  limit  of  the  cooling  air  temperature  :  three 
delegates,  however,  preferred  .3.5'  C.  Aa  it  was  not  poaeible  to 
arrive  at  a  decision  on  this  important  point,  involving,  as  it  doer, 
the  fundamental  question  as  to  what  temperature  riM  ehoald  be 
allowed  in  first-class  modem  electrical  machinery,  the  Com- 
mission, rather  than  force  a  vote  on  a  subject  not  yet  ripe  for  deciBion, 
referred  this  particular  point  back  to  the  National  Committeea  for 
further  consideration.  It  is  hoped  that  a  definite  decision,  satis- 
factory to  all,  may  be  arrived  at  in  San  Franciaoo  in  191."*.  M, 
Maurice  Leblanc  was  unanimously  elected  the  new  president,  and 
the  statutes  having  been  modified  accordingly,  he  will  asanme 
offiae  for  two  years.  Colonel  Crompton  was  re-elected  hon. 
secretary.  The  Spanish  delegates  invited  the  Special  Committee 
to  hold  their  next  meeting  in  Madrid,  and  the  Russian  delegate,  on 
behalf  of  his  Committee,  invited  the  I.E.C.  to  go  to  St.  Petersburg 
in  l!il7.  A  most  cordial  telegram  was  received  from  the  Kaiser  in 
answer  to  one  dispatched  at  the  close  of  the  official  opening. 

Appniotments  Vacant. — Assistant  telegraph  superin- 
tendent for  the  Great  Indian  Peninsula  Railway  (Rs.  500  to  Rs.  700 
per  month,  pa-ssage  paid)  ;  shift  engineer  for  Rathmines  U.D.C. 
(His.)  ;  electrician  attendant  for  the  County  Asylum,  Rainhill, near 
Liverpool  (f-'.O  +)  :  shift  engineers  for  the  Waihi  Gold  Mining 
Co.,  New  Z-a'and,  for  their  new  hydro-electric  power  station  at 
Ilora  Hora  (£4  per  week  +  qnartert).  See  our  advertisement 
pages  to-day. 

Inqairies. — Makers  of  the  White-Bartlett  Static  Electro- 
Medical  Apparatus  are  asked  for. 

Accidents.— On  Monday,  the  8th  inst.,  a  fireman  named 
Taylor  met  with  a  serious  accident  while  attending  to  the  ccal- 
elevating  and  conveying  plant  at  the  Stretford  U.D.C.  Electricity 
Works.  Shortly  after  his  coming  on  night-shift  duty  some  trouble 
occurred  with  the  working  of  the  overhead  worm  conveyor  to 
boiler  hoppers,  and  while  attending  to  the  gearing  Taylor  was 
caught  in  the  machinery  and  his  right  arm  was  terribly  mutilated. 
The  injured  man  was  subsequently  removed  to  the  Jlanchester 
Infirmary,  where  later  his  arm  was  amputated.  Taylor's  condition 
was  at  first  reported  critical,  but  it  ia  believed  he  ia  now  well  on 
the  way  to  recovery. 

An  employe  named  Nield,  at  the  Oldham  Corporation  Electricity 
Works,  Greenhill  station,  was  suffocated  on  Monday.  15th  inst. 
Deceased  fell  into  the  bunker  while  attending  to  the  unloading  of  a 
coal  truck.  Efforts  were  ineffectually  made  to  rescue  him  by  means 
of  a  rope,  but  he  gradually  sank  under  the  coal  heap,  which  con- 
tinued to  shoot  on  him  from  the  wagon.  After  an  hour's  hard 
work  in  emptying  the  bunker,  the  unfortunate  man  was  extricated, 
but  life  was  then  extinct. 


OUR    PERSONAL    COLUMN. 

The  Editort  invite  electrical  engineers,  whether  connected  with  ths 
technical  or  the  commercial  side  of  the  j)rofessi<.>n  and  indvitry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  .he 
Electbical  Review  posted  as  to  their  nuyvemenis. 


Central   Station  Officials.— The   Aylesbury    U.n.C, 

which  intends  carrying  out  an  electric  lightiig  scheme  for  the  town, 
has  appointed  Mu.  W.  A.  Tdknbull.  of  Stoke-on-Trent,  as  re- 
sident engineer,  at  £200  a  year 

The  Malvern  Urban  Council  has  chosen  three  candidates  for  an 
interview,  out  of  forty  applicants  for  the  post  of  gas  and  electrical 
engineer,  vacant  through  the  resignation  of  Mr.  W.  J.  Rendell 
Baper,  who  lias  secured  an  appointment  at  Mansfield.  The  salary 
is  £;550,  rising  to  £400.  The  selected  candidates  are  :— Mr.  F.  H.  G. 
Goodwin,  assistant  constructional  engineer  to  the  Salford  Gas 
Department;  Mr.  W.  H.  Johns,  resident  assistant  engineer  and 
superintendent,  Saltley  Gas  Works  :  and  Mr.  H.  Marsden.  gas  and 
electrical  engineer  to  the  ITonley  Urban  District  Council. 

On  September  4th  the  marriage  of  Mr.  Percy  M.  Shear?,  of 
the  Hackney  Borough  Council  Electricity  Department,  to  Miss  Ada 
Glass,  was  solt  mniged  at  St.  Thomas' Church,  Upper  Clapton.  A 
presentation  was  made  to  Mr.  Shears  frtni  his  many  friends  on 
the  staff  of  the  Borough  Council. 

The  Shoreditch  B.C.  Law  and  Establishment  Committee  recom- 
mends that  the  salary  of  Mr.  W.  S.  Clark,  the  chief  clerk  of  the 
electricity  supply  department,  be  increased  from  £2.".0  to  £27.'>,  aa 
from  September  30th,  with  a  further  annual  increment  of  M.2b  to 
£300  maximum. 

On  Tuesday  ]\IR.  W.  J.  Rendell  Baker,  gas  and  electrical  engi- 
neer at  Malvern  for  nine  years,  and  now  leaving  for  Mansfield,  waa 
presented  with  an  upright  grand  piano  by  the  emplojt^s  of  the 
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department  and  many  friende.  Councillor  Moerechell,  chairman  of 
the  lias  and  Electricity  Committee,  made  the  presentation.  On 
Monday  Mr.  Baker  was  the  gruest  of  a  number  of  friends  at  dinner, 
and  was  presented  with  a  pair  of  solid  silver  candlesticks. 

Tramway    Ollieials.  —  The    salary  of    ^Iii.    R.    L. 

HoRSiiKM).  manager  of  the  Walsall  tramways,  is  to  be  increased 
from  £400  to  a  maximum  of  XSOO  a  year  by  half-yearly  increments 
of  £25. 

Mr.  Hknry  Mozlky,  general  managrer  to  Burnley  Corporation 
tramways,  who  has  been  nominated  a  vice-president  of  Burnley 
Chamber  of  Commerce,  is,  along-  with  Councillor  John  Holden, 
a  delejrate  at  the  autumnal  meeting's  of  the  Associated  Chambers 
of  Commerce  of  the  United  Kingdom. 

Mr.  C.  W.  Shepherd,  manager  of  the  Edinburgh  tramways, 
who  recently  underwent  an  operation  for  appendicitis,  is  progressing 
favourably, 

Mr.  Wm.  German,  who  has  been  associated  with  the  traffic  and 
engineering  department  of  the  Blackpool  Corporation  tramways  for 
14  years,  has  now  left  the  service  to  take  up  duties  at  the  new 
Palatine  Road  schools.  His  late  comrades  presented  bim  with  a 
gold  watch,  the  gift  being  handed  over  by  Mr.  C.  Furness,  general 
manager. 

Mr.  L.  Johnston,  general  manager  and  engineer  of  the 
Gloucester  tramways,  has  been  appointed  tramway  manager  at 
Southampton  ;  38  applications  were  received  for  the  post. 

General. — Last  Friday  night  the  employes  of  Messrs. 
T.  W.  Broadbent,  Ltd.,  of  Victoria  Electrical  Works,  Huddersfield, 
made  a  presentation  to  Mr.  Victor  Broadbent  (nephew  of  the 
head  of  the  firm),  who  is  to  be  married  in  London  on  Saturday 
next,  September  20th.  The  presentation  took  place  in  the  drawing 
office,  the  secretary,  Mr.  W.  Dickens,  occupied  the  chair,  and  called 
upon  Mr.  J.  L.  Stokes,  foreman  of  the  pattern  department,  to  make 
the  presentation.  Mr.  Stokes,  in  doing  so  on  behalf  of  the 
employe?,  wished  Mr.  Broadbent  and  his  future  partner  much 
happiness.  Mr.  Broadbent  in  suitable  terms,  acknowledged  the 
present,  which  took  the  form  of  an  electric  clock  mounted  in 
oak  case.  At  the  close  of  the  meeting  Mr.  Dickens  stated  that  Mr. 
Victor  Broadbent  had  just  been  made  a  member  of  the  board  of 
directors,  and  hoped  that  his  connection  with  the  firm  would  be  a 
long  and  happy  one. 

Me.  H.  Drury,  who  has  for  12  years  been  in  the  cable  depart- 
ment of  Messrs.  Johnson  &  Phillips,  Ltd.,  Charlton,  is  leaving  for 
Cleveland,  Ohio,  and  he  has  been  presented  by  those  engaged  in 
the  department  with  a  purse  of  gold  and  a  smoker's  outfit. 

It  is  announced  that  Mr.  Walter  Hull,  formerly  of  Staly- 
bridge,  has  been  appointed  chief  engineer  to  an  English  firm  who 
are  about  to  establish  works  in  South  Africa.  Mr.  Hull  was,  until 
lately,  chief  electrical  engineer  to  the  Priestman  Colleries,  Ltd, 
and  prior  to  securing  that  position  was  with  Messrs.  Cammell, 
Laird  &  Co.,  at  Sheffield. 

Mr.  Henry  Hirst,  of  Ashton-underLyne,  has  been  appointed 
head-master  of  the  Hyde  Technical  School. 

Mr.  John  Buchanan,  foundry  manager  to  Messrs.  Willans  and 
Robinson,  Ltd.,  who  has  resigned,  has  been  presented  by  the 
employes  with  a  roll-top  desk,  and  a  silver  card-case  for  Mrs. 
Buchanan. 

On  the  occasion  of  his  marriage  to  Miss  D.  M.  Barton,  Mr. 
Frederick  George  Broadhead,  of  the  engineering  stafif  of 
Siemens  Bros.  Dynamo  Works,  Stafford,  has  been  presented  by  his 
colleagues  with  a  silver  tea  and  coffee  service,  a  silver  spirit  kettle 
and  stand,  a  silver  tray  and  a  service  of  table  glass,  while  from  the 
shop  engineers  at  the  works  he  received  a  case  of  fish- eaters  and 
table  glass. 

The  Australian  Record  states  that  Mr.  W.  Corin  has  been 
appointed  chief  electrical  engineer  at  the  Department  of  Public 
Works. 

Our  Australian  exchange,  the  Mining  and  Unf/ineerinr/  licrinv, 
states  that  Mr.  Percy  Rolling,  who  for  some  years  past  has  been 
Australasian  manager  for  W.  T.  Henley's  Telegraph  Works  Co., 
Ltd.,  and  who  recently  visited  London,  is  returning  by  the  R.M.S. 
Macedonia  which  left  Melbourne  on  August  26th.  "  Mr.  Rosling 
will  in  future  reside  in  London,  and  be  associated  with  the  same 
firm.  His  departure  will  be  greatly  regretted  by  the  Victorian 
Institute  of  Electrical  Engineers,  of  which  he  is  a  past  president 
and  member  of  the  council.  ...  A  sad  circumstance  in  connection 
with  Mr.  Rosling's  return  is  that  on  Monday  last  he  received  a  cable 
announcing  the  death  of  his  wife.  Mrs.  Rosling  had  been  in 
indifferent  health  for  some  time  past." 

Me.  a.  R.  Wood,  late  manager  of  the  electrical  cooking  and 
heating  department  of  the  General  Electric  Co.,  Edgbaston  Works, 
at  Birmingham,  has  resigned  his  position  in  order  to  take  up  a 
similar  appointment  with  the  Carron  Co.,  of  Stirlingshire.  This 
firm  is  now  extending  its  works  in  order  to  cope  with  the  ever- 
increasing  demand  for  electric  cooking  and  heating  apparatus. 
Mr.  Wood  has  had  14  years'  experience  with  the  General  Electric  Co. 

Obituary. — H.  Aron. — We  regret  to  announce  the 
death  of  Prof.  Hermann  Aron,  which  occurred  suddenly,  in  his 
sixty-eighth  year,  at  Homburg  v.d.  Hohe,  on  August  29th  last. 
The  name  Aron  has  been  carried  all  over  the  world  by  the  clock 
meter  which  Dr.  Aron  devised  in  1884  when  the  electrical  industry 
was  in  sore  need  of  a  reliable  and  commercial  instrument  for 
measuring  electrical  energy,  and  by  the  Aron  two-wattmeter 
connection  for  the  measurement  of  three-phase  power.  This  con- 
nection and  the  formulas  to  be  used  with  it  were  evolved  quite 
theoretically,  Aron  having  no  three-phase  supply  available  with 
which  to  verify  his  deduction.  His  first  book,  published  in  1876, 
dealt  with  the  theory  of  condensers,  and  among  his  later  works 


were  volumes  treating  of  the  theory  of  the  microphone,  and  the 
theory  and  application  of  secondary  cells.  Hesides  placing  a 
number  of  successful  commercial  instruments  and  apparatus  on  the 
market,  the  professor  carried  out  much  experimental  and  specula- 
tive work  in  electroteohnics  and  physics,  and  was  intimately 
associated  with  many  German  technical  societies  and  commissions. 
The  death  has  occurred  in  his  fifty-sixth  year  of  CouNiULLOR 
Ali'RED  EniiS,  chairman  of  the  Electricity  Committee  of  the 
Hammersmith  Borough  Council. 


NEW    COMPANIES    REGISTERED. 


ijax,  Ltd.  (130,899.) — This  company  was  registered  on  Sep- 
tember 4th,  with  a  capital  of  ;e2,500  in  £1  shares,  to  take  over  the  business  of 
manufaolurers  and  vendors  of  electric  appliances  and  dry  cell  batteries  carried 
on  by  C.  A.  Cooper,  at  25,  Holborn  Viaduct,  E.G.,  as  the  "  British  Electric 
Institute,"  and  to  carry  on  the  business  of  electrical  engineers  and  contractors, 
suppliers  of  electricity,  manufacturers  of,  and  dealers  io,  "  Ajax  "  dry  cell 
battel ies,  and  magnetic,  electric  and  other  appliances,  &c.  The  subscribers 
(with  one  share  each)  are  :— P.  Stretton,  147,  Nelson  Boad,  Hornsey,  N.,  clerk  ; 
W.  Berner,  4,  Leinster  Boad,  Kilburn,  cleik.  Private  company.  The  number 
of  directors  is  not  to  be  less  than  two  or  more  than  five;  the  first  are  C.  A. 
Cooper  and  T.  W.  Norman,  chairman  (both  permanent),  Begistered  office, 
25,  Holborn  Viaduct,  E.G. 

G.  C.  Accumulator,  Ltd.  (130,888). — This  company  was  regis- 
tered on  beptember  3rd,  with  a  capital  of  JE250  in  Is.  shares,  to  carry  on  the 
business  indicated  by  the  title,  and  that  of  financiers,  promoters,  bankers, 
underwriters,  concessionaires,  &c.  The  subscribers  (with  one  share  each) 
are:— B.  Warner,  10,  Walbrook,  E.G.,  accountant;  E,  Brooker,  10,  Walbrook, 
E.G.,  secretary.  Private  company.  Table  "  A  "  mainly  applies.  Registered 
by  R.  Warner,  10,  Walbrook,  B.C. 

Liverpool  Electric  Welding'  Co.,  Ltd.  (130,892).-  This  com- 
pany was  registered  on  Beptember  3rd,  with  a  capital  of  £1,UOO  in  £1  shares 
(700  5  per  cent,  cumulative  preference),  to  carry  on  the  business  of  welders  by 
means  of  electricity,  weldeis  of  steam  and  other  boilers,  furnaces,  combustion 
chambers  and  boiler  shells,  boiler  makers  and  repairers,  &c.  The  subscribers 
(with  one  share  each)  are  :— W.  A.  M.  Waohsmuth,  28,  Madelaine  Street, 
Liverpool,  bciler  maker  ;  E.  Jones,  53,  Beaconsfield  Street,  Liverpool,  boiler 
maker  ;  H.  Woods,  31,  Patterdale  Boad,  Liverpool,  gentleman.  Private  com- 
pany. The  first  directors  are  W.  A.  M.  Wachsmuth,  E.  Jones  and  H.  Woods; 
solicitor,  H.  T.  Ellis,  6,  Castle  Street,  Liverpool.  Registered  office,  16,  Seaton 
Buildings,  17,  Water  Street,  Liverpool. 

Brilliant  Signs    Letras   Morgan  (South   America),   Ltd, 

(130.885),— This  company  was  registered  on  September  3rd,  with  a  capital  o( 
£5,000  in  £1  shares  (4.000  7  per  cent,  cumulative  preference),  to  carry  on  the 
business  of  manufacturers  of  end  dealers  in  brilliant  sign  and  other  letters, 
tablets,  show  cases,  shop  fittings  and  decorative  panels,  iSc,  to  acquire  from 
B.  H.  Morgan  the  business  carried  on  by  him  at  951,  Calle  Uruguay,  Buencs 
Ayres,  Argentina,  and  the  registered  trademark  or  name  of  Letras  Morgan, 
together  with  all  agencies  held  by  him,  and  to  adopt  an  agreement  with  the 
Biilliant  Sign  Co.  (1907),  Ltd.  The  subscribers  (with  one  share  each)  are  :— 
W.  Holtham,  46,  Navarino  Road,  Hackney,  N.E.,  clerk  ;  T.  W.  Doran,  4,  Fetn- 
leigh  Drive,  Leigh-on-Sea,  clerk.  Private  company.  The  number  of  directors 
is  not  to  be  less  than  two  or  more  than  five ;  the  first  are  not  named  ; 
remuneration  as  fixed  by  the  company,  Begistered  by  Ingle,  Holmes,  Sons 
and  Pott,  Gapel  House,  E.G. 

Atmospheric    Nitrates    (Kilburn    Scott   Patents),    Ltd. 

(130,902).— This  company  was  registered  on  September  4th,  with  a  capital  of 
£12,600  in  £1  shares  (12,500  ordinary,  10  founders'  "  A,"  and  90  founders'  "  B  "), 
to  acquire  from  E,  K,  Scott  the  benefit  of  and  turn  to  account  certain  existing 
inventions  relating  to  the  fixation  of  nitrogen  from  air,  to  carry  on  the  business 
of  electrical  engineers  and  contractors,  chemists,  druggists,  drysalters,  oil  and 
co'.ourmen,  manufacturers  of  and  dealers  in  acids,  &o.  The  subscribers  (with 
one  share  each)  are  :— E,  K,  Scott,  Osborne  House,  Belvedere,  Kent,  electrical 
engineer  ;  E,  McDougall,  City  Flour  Mills,  German  Street,  Manchester,  corn 
merchant  and  miller ;  I.  McDougall,  68,  Port  Street,  Manchester,  manu- 
facturing chemist.  Private  company.  The  number  of  directors  is  not  to  be 
less  than  two  or  more  than  seven ;  the  first  are  E.  K.  Scott,  B,  McDougall, 
I.  McDougall,  F.  Howies,  and  S,  McDougall ;  qualification,  200  shares ; 
remuneration  as  fixed  by  the  company.  Solicitors  :  Biohatd  Hankinson  A  Co., 
Manchester,    Registered  by  T,  T.  Hull  &  Son,  22,  Chancery  Lane,  W.O. 

Grindell  Matthews  Radiophone  Syndicate,  Ltd.  (131,006). 

—This  company  was  registered  on  Stptembe'-  11th,  with  a  capital  of  £10,000 
in  £1  shares,  to  carry  on  the  business  of  a  telephone,  telegraph,  general 
engineering  and  finance  syndicate.  The  subscribers  (with  one  share  each; 
are:— G.  W.  Edgelow,  341,  Clapham  Road,  S.W.,  clerk;  P.  B.  Keeble,  19, 
Hamilton  Square,  S.E.,  clerk.  Private  company.  The  number  of  directors  is 
not  to  be  less  than  two  or  more  than  five  ;  the  subscribers  are  to  appoint  the 
first.  Begistered  by  Hennen,  Edgelow  &  Castellan,  solicitors,  Quality  Court, 
Chancery  Lane,  W,G. 

Clonakilty  Electric  Light  and  Power  Co.,  Ltd.  (4,037).— 

This  company  was  registered  in  Dublin  on  September  8th,  with  a  capital  of 
£2,500  in  £1  'hares,  to  carry  on  the  business  of  electricians,  mechanical 
engineers  and  manufacturers,  &c.  The  subscribers  (with  one  share  each) 
are  :— J.  Crowley,  Horrieville,  Clonakilty,  national  teacher;  J.  GontoUy,  Mill 
Street,  Clonakilty,  merchant.  Private  company.  The  number  of  directors  is 
not  to  be  less  than  three  or  more  than  five;  the  first  are  P.  W.  O'Donovan, 
J.  McCarthy,  P.  O'Sullivan,  P.  Hill  and  M.  Sheehy  ;  qualification,  £100;  re- 
muneration, two  guineas  each  per  annum,  Begistered  office,  48,  Sovereign 
Street,  Clonakilty,  Go.  Cork, 

Brown  &  Parsons  (1913),  Ltd.  (180,!)()2).— This  company  was 
registered  on  September  9th,  with  a  capital  of  £2,000  in  £1  shares,  to  take  over 
the  business  of  an  electrical,  mechanical  and  general.engineer  and  contractor, 
carried  on  by  S.  Hill,  at  63,  Parade,  Leamington,  in  succession  to  "  Brown  and 
Parsons,  Ltd."  The  subscribers  (with  one  share  each)  are  :— F.  E.  Brown,  63, 
Parade,  Leamington  Bpa,  electrical  engineer;  G.  Williams,  156,  Edmund 
Street,  Birmingham,  solicitor.  Private  company.  Table  "  A  "  mainly  applies. 
Solicitor:  G.  Williams,  If 6,  Edmund  Street,  Birmingham,  Begistered  office, 
63,  Parade,  Leamington, 

Woolnough,  Langr,  Ltd.  (130,958).  —  This  company  was 
registered  on  September  8th,  with  a  capital  of  £5,000  In  £1  snares  (1,000 
founders),  to  carry  on  the  business  of  electrical  and  mechanical  engineers  aa 
loimerly  carried  on  by  F.  Woolnough,  at  Norwich,  as  the  Bt,  Stephens 
Engineering  Works.  The  subscribers  (with  12  shares  each)  are  :— F,  Woolnough, 
St.  Stephens  Engineering  Works,  Norwich,  electrical  engineer;  0.  H.  D.  Lang, 
14,  Greenoroft  Gardens,  Hampstead,  N.W,,  electrical  engineer.  Private  com- 
pany. The  number  of  directors  is  not  to  be  more  than  two ;  the  first  are 
J',  Woolnough  and  G.  H.  D.  Lang  (both  permanent,  subject  to  holding  100  shares 
each) ;  qualification  of  ordinary  directors,  five  ordinary  sbares.  Begistered 
office,  8t.  Stephens  Engineering  Works,  Bt,  Stephens  Street,  Norwiobi 
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Electric    Motor    und   Stove    Hirlnj?  Co.,  Ltd.  (1 .30,;)6.'>).— 

This  company  was  rcKistered  on  September  9th,  with  a  capital  of  £5,000  In  £1 
shares,  to  let  out  on  hire,  hire-purchase,  or  to  sell  outright,  electric  motors, 
generators,  (tooki^rs  and  radiators,  ic.  The  subscribers  (with  one  share  each) 
are:— J.  C.  B.  Inglnby,  Woodville.Old  Park  Road,  Koundhay,  Leeds,  eleotiical 
enRineer;  H.  B.  Iii(,'ltby,  Woodville,  Old  Paik  Uoad,  Roucdhay,  Leeds,  elec- 
trical engineer.  Private  company.  The  number  o(  directors  is  not  to  be  less 
than  two  or  more  than  leven  ;  the  first  are  J.  C.  B.  Ingleby,  B.  J.  Ingleby, 
H.  B.  Ingleby,  and  E.  C.  Ingleby  (all  life  directors);  (jualiflcalion,  i'lOO; 
remuneration  as  fixed  by  the  company.  Registered  oWlce,  92,  F.lland  Road, 
Leeds. 

I.L.  Syndicate,  Ltd.  (180.068).— ThiH  company  was  registered 
on  September  9th,  with  a  capital  of  £2,000  in  £1  shares,  to  acquire  from  P.  L. 
Hollister  certain  patents,  rights  and  protections  relating  to  machines  for 
generating  electric  current  for  ignition,  illumination  and  otherwise;  to  carry 
on  the  business  of  electricians,  engineers,  &o.  The  subEcribers  are  ;— G.  J. 
Lothian  Nicholson,  25,  Walpole  Street,  Chelsea,  B.W.,  engineer,  25  shares; 
A.  A.  Holle,  22,  Clargcs  Street,  W.,  engineer,  100  shares.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  three  or  more  than  seven  ;  the 
first  are  A.  A.  Holle,  G.  J.  Lothian  Nicholson,  A.  G.  Morrish,  F.  L.  HoUitter 
and  W.  E.  Donimett ;  qualification,  £25.  Registered  offlce,  34-30,  Gresham 
Street,  E.G. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Dartmoor  Electric  Supply  Co.,  Ltd. — "B"  debenture  dated 
August  22nd,  1913,  to  secure  £800,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital  (subject  to  a  first 
mortgage  deb.  issue  of  £1,200).  Holders  :  Lloyds'  Bank,  Ltd.,  Lombard  Street, 
E.G. 

James  Jackson  &  Co.,  Ltd.— Morterape  dated  May  20th,  1913, 
to  secure  £475,  charged  on  buildings,  workshop  and  yard  at  Eckington,  Derby. 
Holder  :  W.  E.  Booth,  Batley  (filed  August  27th,  pursuant  to  order  of  Court). 

Cable  Accessories,  Ltd.  (93,345).- Capital,  £7,000  in  £1  shares. 
Return  dated  May  22nd  (filed  May  28th),  1913.  All  shares  taken  up.  £1  per 
share  called  up  on  2,012,  10s.  on  172,  and  5s.  on  1,166.  £2,989  10s.  paid.  £3,050 
considered  as  paid  on  3,050  shares.    Mortgages  and  charges  :  Nil. 

Hong  Kong  TramwaysCo.,  Ltd. (7r>,486).- Capital.  £81,250  in 

6b.  shares.  Return  dated  May  29th,  1913  (filed  June5th,  1918).  All  shares  taken 
up.    £81,250  considered  as  paid.     Mortgages  and  charges  :  £190,000, 

D.  Hulett  &  Co.,  Ltd.  (29.4 (;3).— Return  dated  August  11  tb, 
filed  August  21st,  1913.  Capital,  £35,000  in  £5  shares.  6,000  shares  taken  up. 
£5  per  share  called  up  on  1,900.  £9,500  paid.  £20,500  considered  as  paid  on 
4,100  shares.    Mortgages  and  charges  :  Nil. 

D.P.  Battery  Co.,  Ltd.  (44,084).-  Return  dated  June  22nd, 
filed  June  28th,  1913.  Capital,  £10,000  in  £1  shares  (4,PS6  "A,"  4,996  "  B,"  and 
eight  others).  All  shares  taken  up.  £10,000  paid.  Mortgages  and  charges  : 
£12,000. 

W.  Parsons  &  Co.,  Ltd.  —  Particulars  of  £300  debentures, 
created  August  28th,  1913,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies' 
(Consolidation)  Act,  1908;  the  whole  amount  being  now  issued.  Property 
charged :  The  company's  undertaking  and  property,  present  and  future, 
including  uncalled  and  unpaid  capital.    No  trustees. 

Allen  West  &  Co.,  Ltd.— Particulars  of  £6,000  debentures, 
created  August  20th,  1913,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies'  (Con- 
solidation) Act,  1908:  the  whole  amount  being  now  isbued.  Property  charged  : 
The  company's  undertaking  and  property,  piesent  and  future,  including 
uncalled  capital.    No  trustees. 

J.  G.  White  &  Co. ,  Ltd. (()G,568).— Capital,  £ 200,000 in  1 5,000  pref . 
shares  of  £10  each,  and  50,000  ord.  shares  of  £1  each.  Return  dated  July  10th, 
1913  (filed  July  14th).  All  shares  taken  up.  £10  per  share  called  up  on  15,C0O 
pref.  £150,000  paid.  £50.000  considered  as  paid  on  50,000  ord.  shares.  Mort- 
gages and  charges :  Nil. 

Merthyr    Electric   Traction    and    Lighting   Co.,    Ltd.— 

Capital,  £1C0,000  in  £5  shares  (10,000  pref.  and  10,000  ord.).  Return  dated  June 
2nd,  1913  (filed  July  8th).  6.0fl0  pref.  and  8,000  ord.  shares  tat  en  up.  £5  per 
share  called  up  on  6,C00  pref.  and  6,000  ord.,  and  £8  per  share  on  3,000  ord, 
£66,000  paid.    Mortgages  and  charges  :  £48,400. 

Dartmoor  Electric  Supply  Co.,  Ltd.— Issue  on  August  22nd, 
1913,  of  £700  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

Electromobile  Co.,  Ltd.— Issue  on  September  8th,  1913,  of 
£181  17s.  6d,  debentures,  part  of  a  series  of  which  particulars  have  already 
been  filed. 

ijax,  Ltd. — Particulars  of  £2,000  debentures,  created  September 
8th,  1918,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies'  (Consolidation)  Act  of 
1908,  the  whole  amount  being  now  issued.  Property  charged  :  'The  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital  (if 
any).    No  trustees. 

Ennig  Electric  Light   and  Power  Co.,   Ltd.  —  Debenture 

dated  September  4th,  1913,  to  secure  £200.  charged  on  the  company's  pro- 
perty, present  and  future,  including  uncalled  capital.  Holder:  W.  Jones, 
Gendre,  near  Talgarth. 

Spagnoletti,  Ltd.— Charere  on  freehold  land  in  Cumberland 
Avenue,  Willesden,  dated  August  21st,  1913,  to  secure  all  moneys  due  or  to 
become  due  from  the  company  to  London  County  and  Westminster  Bank, 
Ltd.,  41,  Lothbury,  E.G. 


GIT7    NOTES. 


Yorkshire  Electric  Power  Co. 

The  half-yearly  meeting  of  this  company  was  held  at  the  Hotel 
Metropole,  Leeds,  on  16th  inst.  The  chairman  (Mr.  A.  G.  Lupton)  said 
that  in  accordance  with  their  custom  they  had  not  issued  a  printed 
copy  of  the  accounts  for  the  half-year,  but  the  report  showed 
that  very  material  progress  had  been  made.  At  their  corresponding 
half-yearly  meeting  in  September,  1912,  they  had  to  speak  of 
the  difficulties   with  which   the  company  had  been  struggling, 


and  shareholders  accepted  the  aeenrance*  of  the  directorB  th»t 
these  were  temporary  and  would  shortly  be  overcome,  and  that 
the  year  i;»12  muBt  \>e  considered  as  quite  exctptional  to  the 
steady  prctrress  of  the  company.  Now  they  were  in  the  more 
satisfactory  position  of  being  able  to  jxjint  to  the  fulfilment  of 
these  anticipwitionH.  The  revenue  for  the  half-year,  which  in 
1912  was  £20,3."j7,  had  this  half-year  amounted  to  £:!0,i:i2.  an 
increase  at  the  rate  of  18  percent.  The  prices  of  coal  had  been 
heavy,  but  in  spite  of  thi.s  the  aowjunts  showed  a  profit  of  ii>'>'J'l 
for  the  lialf-year.  Thin,  after  payment  of  £:'.  -OT,  the  dividend  on 
the  preference  shares,  would  leave  £1,308  to  carry  forward,  and 
the  directors  anticipated  with  confidence  the  balance-sheet  which 
they  would  be  able  to  present  at  the  end  of  the  present 
half-year.  Included  in  this  revenue  was  £.'>29,  dividend 
on  the  company's  investment  of  nearly  £9,000  in  the 
Distribution  Co.,  which  had  now  reached  a  very  satis- 
factory position.  The  waste  heat  station  at  Bamgh,  for  which  the 
first  sod' was  cut  in  August,  1912,  was  now  practically  completed, 
and  the  machinery  was  being  tested  preparatory  to  being  put  to 
work  on  the  commercial  load.  The  first  installation  there  was  a 
2,000-K\v.  turbine,  but  increasing  demands  for  the  company's 
supply  had  compelled  the  directors  to  place  a  further  order  for  a 
3,000-K\v.  turbine,  and  the  completed  station  of  5.000  Kw.  would 
be  a  useful  addition  to  the  plant  of  the  company  and  add  greatly 
both  to  security  and  efficiency.  Of  the  further  £5u,00u  issue  of 
6  per  cent,  preference  shares  in  this  company  authorised  last 
year,  and  the  £2.5,000  5i  per  cent,  first  mortgage  debenture  stock 
of  the  Waste  Heat  Co.,  considerably  more  than  half  had  been 
taken  up,  and  applications  for  the  balance  were  steadily  coming  in. 
The  directors  were  largely  interested  in  both  securities  and 
recommended  either  of  them  as  a  sound  investment.  Application 
forms  would  be  sent  out  with  the  report  of  the  meeting  to  all 
shareholders,  so  that  those  who  desired  might  avail  themselves  of 
this  good  rate  of  interest.  Since  the  first  issue  of  preference 
shares  was  made,  and  the  rate  of  6  per  cent,  fixed,  the  position  of 
the  Power  Co.  had  greatly  improved,  and  in  his  (the  speaker's) 
opinion  so  soon  as  this  issue  had  been  absorbed,  if  any  further 
preference  shares  were  oflEered,  they  ought  to  carry  a  lower  rate  of 
interest.  They  had  again  found  it  necessary  to  oppose  provisions 
in  applications  made  to  Parliament  which  affected  the  company's 
powers,  and  as  before  had  been  entirely  successful.  Unfortunately, 
some  of  the  local  authorities  were  still  in  the  mental  condition 
of  the  medieval  barons,  and  to  a  large  extent  governed  the 
area  which  they  were  elected  to  serve  from  the  point  of 
view  of  finding  what  burdens  and  limitations  they  could 
impose  on  the  manufacturers  who  brought  wealth  and  pros- 
perity to  their  districts,  but  this  was  gradually  changing. 
The  directors  believed  that  the  development  of  the  company's 
supply  was  as  much  in  the  interest  of  local  authorities  and  manu- 
facturers as  of  the  shareholders  of  the  company,  and  anything 
which  tended  to  restrict  the  operations  of  the  company  was  to 
the  ultimate  detriment  of  the  industries  of  the  county.  The 
company  had  justified  the  principles  which  underlay  its  formation. 
It  was  giving  a  large  supply  at  prices  undreamt  of  before,  and 
the  directors  foresaw  that  future  developments  would  be  enormously 
greater,  whilst  it  was  gratifying  to  find  that  power-users  and 
public  bodies  alike  were  realising  that  it  was  in  the  interests  of 
the  county  that  the  supply  of  the  company  should  be  developed 
as  rapidly  as  possible.  The  bulk  supply  of  energy  to  local 
authorities  and  companies  was  steadily  increa.sing.  The  company 
had  just  concluded  an  agreement  with  the  undertakers  of  the 
Pontefract  electric  lighting  order  for  a  bulk  supply  in  that  borough, 
which  brought  the  total  agreements  made  by  the  company  for  a 
bulk  supply  to  23.  Practically  all  these  undertakings  were  work- 
ing at  a  profit,  and  the  directors  were  convinced  that  the  27  under- 
takings at  work  in  the  com;^any's  area  which  were  not  taking  a 
supply  from  the  company  would  be  materially  benefited  if  such 
supply  were  taken  either  in  full  or  in  part  from  their  own 
supply.  For  some  time  the  directors'  attention  had  be-n 
increasingly  drawn  to  one  defect  in  their  statutory  powers.  There 
were  many  districts  where  the  population  was  too  scattered  to 
justify  the  cost  of  a  distributing  order,  but  they  were  precluded 
from  supplying  electricity  for  lighting  purposes  except  to 
premises  where  power  was  used.  Their  company  was  formed 
amongst  the  earlier  power  companies,  and  to  later  ones  authority 
had  b«en  given  to  supply  current  for  lighting  as  well  as  for  power 
only.  It  has  been  suggested  to  them  that  they  should  ask 
Parliament  to  give  these  same  powers  in  those  districts 
where  there  was  no  existing  distributing  company  or 
authority,  and  the  directors  had  this  under  the'r  consideration. 
If  this  was  decided  upon,  approval  would  be  asked  at  the  annual 
meeting  in  February.  With  respect  to  the  vacancy  on  the  board 
caused  by  the  dea'-h  of  Mr.  Robert  Hudson,  to  whom  the  company 
was  so  much  indebted  from  its  inception.  Mr.  F.  J.  Kitson  had  con- 
sented to  accept  this  seat  on  the  board.  Mr.  Kitson  had  been  a 
large  shareholder,  and  much  interested  in  the  progress  of  the 
company  from  the  first.  The  business  of  which  he  was  chairman, 
was  one  of  their  largest  customers,  and  his  advice  and  assistance 
would  be  of  great  value  to  the  company.  The  chairman  invited 
shareholders  to  go  over  and  see  the  central  generating  station  at 
Thornhill.  Mr.  Woodhouse  had  arranged  to  show  any  visitors 
round  the  works  on  the  afternoons  of  September  24th,  26th  and 
26th. 

The  report  was  adopted  and  the  preference  dividend  authorised. 


Dick,  Kerr  &  Co.,  Ltd.— According  to  a  financial  daily, 
a  final  dividend  of  3  per  cent,  has  been  declared  on  the  6  per  cent, 
cumulative  preference  shares,  payable  October  1st. 
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Victoria  Falls  and  Transvaal  Power  Co. 

The  directors'  report  for  the  year  ended  Daoember  ;il8t,  liU2, 
which  was  issued  last  week,  states  that  at  that  date  the  issued 
share  capital  amounted  to  J6;>,000,000  and  the  debenture  capital  to 
dL' 4,000.000,  having  been  increased  by  £1,000,000,  as  referred  to  in 
the  last  report.  The  year's  butiness  (says  the  FiniDirial  JSewx)  has 
resulted  in  a  profit  of  £  l4tv5SO,  which,  with  the  balance  of  £45,744 
at  the  credit  of  the  profit  and   loss  account  as  at  December  31st, 

1911,  remaining:  after  payment  of  the  dividend  declared  on  May  23rd, 

1912,  makes  a  grross  total  of  £492,124.  The  substantial  iccrease 
in  the  revenue,  of  £123,28t!  as  compared  with  the  preceding  year, 
is  a  noticeable  factor  in  the  company's  increasing  prosperity.  This 
result   has  been  obtained  notwithstanding  that   on   October   Ist, 

1912,  the  reduction  in  the  price  of  power  came  into  force,  in 
accordance  with  the  terms  of  the  contracts  with  consumers,  and, 
further,  that  .^1,000,000  of  capital  was  unproductive,  due  to  con- 
structional work  still  being  in  progress.  After  providing  for 
interest  on  debentures  for  the  year  1912,  amounting  to  £174,703, 
and  for  depreciation,  amounting  to  £102,054,  the  balance  remaining 
is  £21.5,;u;7.  In  respect  of  this  balance  the  directors,  on  June  5th 
last,  declared  a  dividend  at  the  rate  of  S  per  cent,  per  annum 
(less  income-tax)  for  the  12  months  ended  December  31st,  1911, 
on  the  amounts  for  the  time  being  paid  up  on  the  preference 
shares.     This  dividend  was  paid  to  the  shareholders  on  .Tune  14th, 

1913,  and  absorbed  £118,.^80,  leaving  £96,787  to  be  carried  forward. 
The  period  under  review  has  been  marked  by  continued  increases 
in  the  demands  for  power  made  by  the  consumers  of  this  company 
and  the  Rand  Mines  Power  Supply  Co.,  Ltd.  The  Vereeniging 
power  station,  since  it  came  into  commission  in  September,  1912, 
has  proved  entirely  reliable,  the  supply  of  power  being  delivered 
and  maintained  over  the  32  miles  of  transmission  line  without 
any  of  the  earlier  troubles.  In  order  to  meet  the  demands  of  the 
consumers  of  both  companies  for  power  and  to  provide  adequate 
reserve  plants,  contracts  for  further  machinery  to  supply  90,000  h.p. 
have  been  entered  into. 


STOCKS    AND    SHARES. 


Stock  Exchange  l^Otices. — The  Committee  has  appointed 

a  special  settling  day,  as  under  : — 

Thursaay,  October  2Qd.— International  Light  and  Power  Co.,  Ltd. — Fully- 
paid  scrip  certificates  for  $931,900  common  stock  in  shares  of  $100  each,  and 
for  $1,000,000  6  per  cent,  cumulative  preferred  stock  in  shares  of  .f  100  each. 

And  ordered  the  undermentioned  securities  to  be  (quoted  in  the 
Official  List : — 

Alabama  Traction,  Light  and  Power  Co.,  Ltd.— §6,000,003  5  percent,  first 
mortgage  SO-year  gold  bonds,  Nos.  Alto  3,000  of  $100  and  B  1  to  11,400  of  $500 
each,  in  lieu  of  the  scrip. 

Mansfield  and  District  Tramways,  Ltd.— Further  issue  of  17,000  6  per  cent, 
cumulative  preference  shares  of  £1  each,  fully  paid,  Nos,  60,001  to  77,000, 

Application  has  been  made  to  the  Committee  to  allow  the 
following  security  to  be  quoted  in  the  Official  List  : — 

North  Metropolitan  Electric  Power  Supply  Co.— Further  issue  of  £40,000 
5  per  cent,  mortgages,  Nos.  1,501  to  1,900  (registered). 

Dundee,  Broughty   Ferry  and  District  Tramways 

Co.,  Ltd. — The  directors  report  that  the  profit  for  the  past  year, 
including  the  sum  brought  forward,  after  providing  for  interest  on 
debenture  stock,  amounts  to  £5,104.  The  interim  dividend  on  the 
preference  shares  (6  per  cent,  per  annum)  less  tax,  absorbed 
£1,412.  The  directors  propose  to  pay  the  final  dividend  on 
preference  shares,  £1,412  ;  putting  to  renewals  fund,  £600  ;  and  to 
sinking  fund  for  redemption  on  debenture  stock,  £600  ;  and  to  pay 
a  dividend  on  the  ordinary  shares  at  the  rate  of  2^  per  cent,  per 
annum  for  the  year  to  July  31st,  less  tax,  £676,  leaving  £402  to  be 
carried  forward.     The  receipts  have  been  very  well  maintained. 

Callender's  Share  and  Investment  Trust,  Ltd. — The 

directors' report  for  the  period  from  May  10th,  1912  (the  date  on 
which  the  company  commenced  business),  to  August  31st,  1913, 
shows  a  gross  profit  of  £19,227,  and  after  providing  for  debenture 
interest  and  calls  in  advance  there  is  available  a  balance  of  £12,205. 
The  directors  recommend  a  dividend  at  the  rate  of  5  per  cent.,  place 
£1,800  to  redemption  fund,  and  carry  forward  £2,135.  The 
meeting  was  held  yesterday  afternoon. 

Direct  Spanish  Telegraph  Co.,  Ltd, — The  directors 

announce,  in  addition  to  the  dividend  at  the  rate  of  1 0  per  cent. 
per  annum  on  the  preference  shares,  a  dividend  at  the  rate  of  4  per 
cent,  per  annum,  free  of  income-tax,  on  the  ordinary  shares,  both 
for  the  half-year  ended  June  30th  last,  and  payable  on  October  1st. 

Bromley  (Rent)   Electric  Light  and  Power  Co., 

Ltd.— The  directors  have  declared  an  interim  dividend  at  the  rate 
of  4  per  cent,  per  annum  (23.  per  share),  less  income-tax,  on  the 
ordinary  shares  for  the  half-year  to  December  31st,  payable 
October  Ist. 

Continental. — Switzerland. — The  Oerlikon  Maschinen- 

fabrik  Gesellschaft,  of  Oerlikon,  near  Zurich,  is  declarirg  a  divi- 
dend of  7  per  cent,  for  the  last  financial  year,  as  compared  with 
only  5  percent,  ia  the  preceding  12  months, 

Gateshead  and  District  Tramways  Co. — Thedirectora 

announce  an  interim  dividend  at  the  rate  of  5  per  cent,  per  annum 
on  the  ordinary  shares  for  the  half-^ear. 

Winnipeg'  Electric  Railway  Co. — A  quarterly  dividend 

of  3  per  cent,  is  announced,  payable  October  let, 


Tuesday  Evening, 

Thk  Stock  Exchange  is  taking  time  to  get  into  anything  that 
approaches  a  regular  swing  of  business.  Investment  orders  remain 
in  the  majority.  Speculation  is  rife  only  in  the  American  market, 
and  even  there  it  comes  in  gusts.  Money,  however,  is  plentiful,  if 
not  particularly  cheap.  Confidence  begins  to  return  to  the  mind 
of  the  investor,  for  whose  delectation,  we  may  observe,  dozens  of 
schemes  are  germinating  in  the  active  brains  of  those  who  want  his 
money.  But  while  Consols  improved.  Home  Rails  went  flat.  Rubber 
shares  drifted  to  the  verge  of  demoralisatiou. 

The  Home  Railway  market,  after  holding  up  with  a  certain 
degree  of  firmness,  developed  acute  depression  as  the  result  of  the 
threatened  general  striko  on  the  London  and  North- Western  Railway 
system.  This,  combined  with  minor  causes,  such  as  the  re-opening 
of  the  Midland  inquiry,  and  the  difficulty  with  some  of  Tilling'a 
men,  led  to  prices  being  severely  shaken,  and  in  the  debacle  all 
the  sections  sympathised.  Metropolitans  dropped  H  to  46, 
Districts  i  to  'M^.  Underground  Electric  shares  had  been  firm, 
the  £10  variety  being  up  to  4^^,  but  they  could  not  withstand  the 
railway  flatness,  with  the  Tilling  trouble  as  well,  and  the  price 
went  back  to  3}.  British  Electric  Tractions  have  come  into 
demand.  The  first  Debenture  stock  rose  2^,  the  second  gained  a 
point,  and  so  did  the  7  per  cent,  non- cumulative  Preferred  stock. 

Pronounced  strength  remains  the  feature  of  the  market  for 
English  Electricity  Supply  shares.  It  has  been  helped  considerably 
by  rumours  revived  as  to  a  possible  taking-over  of  the  City  of 
London  Company  by  the  Corporation  of  London.  Of  the  truth  of 
these  reports  we  have  been  unable  to  obtain  satisfactory  verification 
or  denial  ;  all  we  can  say  is  that  some  of  the  people  in  the  inner 
circles  who  are  holders  of  the  shares  are  not  getting  out.  It  may 
be  recalled  that  the  price  went  to  23i  when  this  rumour  did  duty 
before,  since  when  the  price  has  been  down  to  14i — sufficient  evi- 
dence of  the  extremely  speculative  character  of  the  shares.  The 
Preference  shares  rose  £1  to  13  i.  County  of  London  Ordinary  are 
a  strong  market,  and,  in  addition  to  the  rise  shown  overleaf,  there 
is  a  dividend  of  6s.  to  be  added  this  week.  The  Preference 
recovered  the  deduction  of  6s.  made  last  pay-day.  Westminsters 
rose  to  9  ;  and  the  list  as  a  whole,  as  already  noticed,  exhibits  a 
strong  appearance.  Some  of  the  people  following  the  market,  point 
out  Metropolitans  and  South  Londons  as  being  cheap  at  their 
present  quotations  at  3^  and  ^^  respectively.  If  the  flare  were 
to  die  out  of  Cities,  it  might  affect  the  market  as  a  whole,  at  any 
rate  for  a  time. 

Fresh  reports  of  friction  between  Mexico  and  the  United  States 
have  been  taken  calmly  in  the  Stock  Exchange.  Mexican  Railway 
issues  have  shot  up  during  the  past  10  days.  The  utility  companies' 
issues  have  quietly  moved  upwards.  Mexican  Light  and  Power 
First  Mortgage  bonds  rose  i,  and  the  Preferred  put  on  2  J.  The 
group  as  a  whole  is  steady,  and  there  is  more  disposition  to  buy 
Canadian  varieties  than  there  has  been  of  late.  Calgary  bonds 
hardened  to  92.  Montreal  shares  fell  to  210,  but  regained  the  drop. 
Brazilian  Traction  Ordinary,  after  dipping  to  95,  have  come  up  to 
97 i.  Anglo- Argentine  Tramway  5  per  cent.  Debenture  stock  is  a 
little  harder,  justifying  its  recommendation  made  some  few  months 
ago  when  the  price  stood  4:  points  lower.  Victoria  Falls  Power 
Preference  shares  improved  to  }f  upon  the  favourable  nature  of  the 
report.  The  British  Columbia  Electric  Railway  group  shows  no 
significant  change.     Barcelona  Trams  spurted  to  40. 

In  the  Telegraph  market  the  principal  movement  [is  a  fall  of  I 
in  West  India  and  Panama  Telegraph  Second  Preference,  reducing 
the  price  to  9^.  There  was  a  little  pressure  to  sell,  and  the  market 
was  not  anxious  to  take  the  stock.  Commercial  Cable  Debenture 
eased  off  to  82.},  and  Anglo-American  Preferred  is  a  point  down  at 
106J,  the  Deferred  reacting  to  23?.  On  the  other  hand,  American 
Telephone  and  Telegraph  Capital  stock  rose  1  ^  upon  the  strength 
of  the  Yankee  market,  and  other  things  in  this  section  have  been 
on  the  whole  very  firm.  Great  Northerns  are  10s.  up,  as  are  also 
Indo-Europeans.  Mackay  Company's  Common  and  Preferred  have 
both  regained  their  dividends.  Monte  Video  Telephones  drooped 
to  1.  Dealings  in  Marconis  have  been  fitfully  active.  The  parent 
shares  have  risen  on  the  negotiations  between  the  Company  and 
the  Goldschmidt  interests.  Americans  hardened  to  I5,  Canadians 
to  12s. 

British  Insulated  and  Helsby  Cable  shares  put  on  a  farther  5a. 
at  8i  upon  a  steady  demand  which  found  comparatively  few  shares 
about  to  sat'sfy  it.  Castner-Kellners  are  -i\  up  at  S^'i  ;  and  the 
only  fall  in  the  Manufacturing  list  is  one  of  f  in  General  Electric 
6  per  cent.  Preference  shares,  which  left  the  middle  price  9  J. 

Callender's  Share  and  Investment  Trust  has  published  its  maiden 
report,  showing  a  dividend  of  5  per  cent.  The  5  per  cent.  Deben- 
ture stock  is  quoted  at  101  i  middle. 

The  rubber  share  market  has  fallen  into  an  extremely  unsatis- 
factory condition,  owing  to  a  further  shrinkage  in  the  price  of  the 
raw  stuff  to  23.  2 id.  per  lb.  for  plantation,  although  fine  hard  Para 
retains  its  steadiness  at  about  3?.  8d.  per  lb.  Authorities  in  Mincing 
Lane  and  the  Stock  Exchange  are  nonplussed  to  explain  the 
severity  of  the  fall  in  plantation  rubber,  and  admit  that  they  are 
at  a  loss  to  forecast  the  outlook.  Meanwhile  the  prices  of  shares 
continue  to  down-grade  heavily,  and  the  Stock  Exchange  market  has 
dropped  into  a  condition  of  extreme  sensitiveness, 


Lima  Light,  Power  and  Trannvays  Co.— A  dividend 

of  1  per  cent,  has  been  declared  in  Lima  for  the  quarter  ended 
June. 
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SHARE     LIST     OF     ELEOTRIOAL     00MPAKIS8. 


ENGLISH    ELECTRICITY   SUPPLY    AND   POWEB   COMPANIES, 
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Kensington  ft  Knlghtabrldga,  Ord 

Do,    4%  Deb 

Kent  Elec,  Power,  44  %  Deb.  .. 
London  Electric,  Ord.    .. 

Do,    6%  Prel 
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Metropolitan         

Do.    44  %  Onm,  Prel 
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COLONIAL  AND  FOBEieN  ELECTRICITY  SUPPLY  AND  POWER. 
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4  17    6 

+  4 

6    7    6 

5  19    8 

6  12  11 

6    3    1 

6    4    9 

6    7    8 

6  10    6 

6    8    2 

Nil 

10  13    4 

4  16    3 

4  14    4 

6    1  11 

6  14    4 

4  24 

6  IG    7 

+  4 

6    7    6 

6    5    0 

Monterey  Bly.  Light  ft  Power,  1 

6  %  Ist  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power   .. 

Northern,  Lt.,  Power  and  Coal,) 

B  %  1st  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6  %  Non-Cnm.  Prel,      .. 

Do.    B%  Deb.  Stock    .. 

Roy.  Bleo.  Co.,  Montreal,  44  %  ) 

Ist  Mort.  Deb./ 

Shawinigan  Water,  Capital 

Do.    6  %  Con.  iBt  Mort.  Bonds 

Do,    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cms  Lt„  P.  and  T.,  6  % ) 
Ist  Mort.  Deb;  | 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
iBt  Mort.  6  %  Gold  / 


100 

6 

5 

1100 

9 

lot 

$600 

6a 

la 

Stock 

10 

Do. 

6 

6 

Do. 

B 

5 

100 

4 

44 

$100 

£4 

6t 

$600 

B 

3 

Stock 
Do. 

a 

44 
44 

100 

B 

5 

1 

6 

6 

100 

6 

6 

74-77 

215  —£25 

16  —  36 

•  • 

207  -317 

,  , 

103  -107 

,  , 

974  -  994 

.. 

ICl  — 1C3 

•  • 

140  -144 

,, 

1(54-107  I 

,  . 

1004-1021 

+  1 

97  —ICO 

9C4-  934 

•  • 

i-    I 

+A 

108  — lC6xd 

•  * 

9  10 
0    0 


4  8 
6  9 
4  19 

4    7 

8  16 
4  13 
4    7 

4  10 

6  8 
6  17 

5  14 


6 

0 
10 

0 

1 

9 

3 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


A  naion  Telegraph         .. 

Do,    6%  Deb,  Red 

A  nerlcan  Telep.  ft  Teleg.,  Cap. 

Do,    Collat.  Trnst 
A  iglo-Amerioan  Telegraph      .. 

Do.    6%  Prel 

Do.    Del 

A  ^glo  •  Portngnese   Tel.,  B  % ) 
Mort.  Deb.  / 

Chill  Telephone 

Oommeroial  Cable,  Btlg.  4%  Deb. 
Ouba  Telegraph 

Do.    10%  Prel 

D'reot  Spanish  Telegraph,  Ord, 

Do.    10%  Cum,  Prel 

Direct  United  States  Cable 
Direct  W.  India  Cable,  4J  %1 
Reg.  Deb.  / 
Eastern  Telegraph,  Ord.  Sljook 

Do.    84%  Pref,  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension  ..        .. 

Do,    4%  Deb 

Bast  and  S.   Africa  Tel.  4  %) 
Mt,  Db,  ManrltinB  Sab.  / 
Globe  Telegraph  and  TruBt 

Do,    6%  Pref 

Great  Northern  Telegraph  .. 
Indo-Enropean  Telegraph  .. 
Maokay  Companies  Common  . . 

Do.    4%  Cam.  Pref 

Marconi's  Wireless  Telegraph 

Do.    1  %  Com.  Partlo.  Prel, 


10 

44 

stock 

6 

5 

$100 

8 

8 

$1000 

4 

4 

Stock 

8 

3 

Do. 

A 

C 

Do. 

30/- 

100 

6 

5 

6 

8 

Stock 

4 

4 

10 

6 

fit 

10 

10 

10 

6 

4 

i 

6 

10 

10 

4 

41 

100 

«J 

44 

Stock 

7 

7 

Do. 

B4 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

SB 

« 

4 

10 

6 

6+ 

10 

6 

6 

10 

20 

5+ 

96 

13 

$100 

6 

5 

$100 

4 

4 

1 

20 

1 

17 

6i- 
94  - 

184  - 
90  - 
62  - 

U6  - 
33  - 


■  96 

ISO 

92 

65 

■107 

234 

103  —104 

7g 
884 

H 

154 
8l 

74 


71- 
8I4- 

4= 


6 

6i 

98  —100 


127  - 
76  - 
95  - 
124- 
92  - 


-130 

■  77 

■  97 

■  18 
-  94 


99  —101 


11  - 

12  - 

304. 
66  - 
85  - 
66  - 
■1  - 
3A- 


114 
124 
824 

68 

88  xd 
70  xd 

44 
81^  xd 


•  • 

6    3    0 

6    2    2 

+^ 

5  11    8 

4    7    0 

, . 

4  12    4 

-1 

6  1-2    2 

-i 

6    7    8 

4  16    2 

+  ^^, 

6    6    0 

-4 

4  15  10 

6    9    9 

^  ^ 

6    9    0 

,  , 

6    6    8 

,  , 

6  18    0 

5  12    3 

4  10    0 

6    7    8   1 

,  , 

4  10  11   j 

4    3    6: 

^  , 

5    7    8 

4    5    1 

a  « 

3  19    8 

.. 

6    4    4 

—         1 

4  16    0 

+          1 

+       : 

6    3    1 

6  12    1 

41 

6  13    8 

+  1 

5  14    4 

4-  k 

4  16  10 

•  • 

4  18  11 

Monte  Video  Telephone,  Ord. .. 

Do,    5%  Pref 

New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep,  and  Elec.         .. 

Do,    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Paoiflo  and  European  Tel.,  4  % ) 
Gaar.  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephone  Co.  of  Egypt,  44  % ) 
Deb.  Red;  / 
United  R'ver  Plate  Ttilephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1  to     ,600) 
guar,  by  Brai.  Sub.  Tel,  / 
West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  Snd  Pret,      .. 

Do.    6%  Debs 

Western  Telegraph,  Ltd,         .. 

Do.    4  %  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 

6 

6 

1 

B 

5 

100 

44 

44 

1 

10 

1 

8 

6 

stock 

4 

4 

Do. 

4 

4 

10 

10 

W 

Oert. 

6 

6 

Stock 

*4 

44 

B 

8 

6t 

6 

K 

5 

Si 

34 

•  • 

100 

4 

4 

10 

1 

10 

f. 

10 

6 

6 

100 

6 

5 

10 

V 

7 

Stock 

i 

4 

$1000 

44 

44 

1-? 

100  -101 

B6  —  83 

964-964 

9i-    ICi 
124  -127 

95  —  97 

64-    7 
6—54 

lA-iA 

94  —  87 

9|-1C| 
9—94 
99  —101 
12|-  IP  J 
91  —  93 
9i  —  S6 


+  i 


\,     6  IS  0 

6  14  3 

4    9  1 

6    8  6 

4  16  0 

4  10  11 

4     4    1  :i 

9  17  6 

4  14  6 

4  13  9 

6  14  4 

4  11  0 

4    3  4 

4    3  6 

4  6  a 

5  18  5 
16    6  4 

4  19  0 

6  5  8 
4  6  0 
4  14  9 


'  Unless  otherwise  stated,  all  shares  are  tolly  paid,  a  Paid  in  deterred  interest  warrants.  t  Interim  Dividend. 


8e.  in  Funded  Dividend  Certe. 
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THE    ELECTRICAL   REVIEW.  [Voi.  78.  no.  i.seo,  septembbb  19, 1013. 


SHARE    LIST    OF    ELECTRICAL    OOMPANIEB.-«^t^^t/«i.) 

ELECTBIC   RAILWAYS   AND   TBAMWAT8.— HOME. 


NAME. 


Bath  Trams,  Prel.  Ord 

Do,    5%Pref 

Do.    ii%Deb 

Brit.  Bleo.  Trao,,  6  %  Pref ,     . . 
DOi        Do.  Deferred 

Do.  6%0um.Pr'f 
7%  Non-Cum.  Pr'f. 
B%Perp.  Deb.      .. 


Do. 

Do. 
Do. 
Do, 


4*'  %  9n3  Deb. 
Central  London  Railway,  Ord. 

Do.    6td.  Assented    .. 

Do.    Pref 

Do.    6td.  Assented     .. 

Do.    Def 

Do.    Gtd.  Assented     . . 

Do.    4  %  Deb 

City  ft  B.  liondoD,  6  %  Prel.,  1891 

Do,         Do.         1896    .. 

Do.         Do.         1901    .. 

Do.        Do,         1908    .. 

Do.    4%  Deb 

HaBtings  Trams,  6  %  Fret. 

Do.    4*%  Deb 

Ijle  o(  Thanet  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Lanoashlre  United,  6  %  Deb.  . . 
London  and  Suburban,  Ord.    . . 

Do.         Do,      6  %  Cum.  Pref. 

Do,         Do.     ii  %  iBt.  Deb. 


Stock 

DiTldendB 

or 
Share, 

for 

• 

1913. 

1913. 

1 

Nil 

1 

6 

5 

100 

4i 

ih 

100 

•  • 

100 

,  , 

,  , 

100 

6 

6 

100 

8 

100 

6 

6 

100 

ih 

ih 

100 

8 

8 

100 

., 

4 

100 

4 

4 

100 

,  , 

4 

100 

a 

100 

, , 

4 

100 

4 

4 

100 

6 

6 

ino 

6 

5 

100 

6 

5 

100 

6 

6 

100 

4 

1 

6 

6+ 

100 

<i 

4* 

6 

24 

100 

4 

4 

100 

6 

6 

1 

1 

5f 

100 

4J 

4J 

Closing 
Quotations 
Sept.  IGtii. 


H-77 
llj—  13 
44-  6 
86  —  89 
48  —  61 
934  -  954 

76  —  79 
73  —  75 

80  —  81 

77  —  79 

81  —  83 
76-77 
79  —  81 

97  —  99 

98  —100 
98  — lUO 
97  -  99 

97  —  91 

98  —  95 

er-  7i 

2i-    31 

73  —  78 
76  -  78 

i-     i 

A-   a 

74  -  79 


Rise 

Present 

+  or 

Yield 

Fall 

p,c. 

— 

£  B.  d. 

Nil 

6    S    0 

6  17    0 

•  • 

6  ii  10 

+  1 

6  17    8 

+  24 

6    3    8 

+1 

5  14    0 

4    0    0 

4  17    7 

6     I    3 

4  16    8 

2  12    0 

4  18    9 

4    0  10 

6    0    0 

6    0    0 

6    10 

6    1    9 

4    4    8 

7  13    7 

6    8    8 

4  16    a 

5    2    7 

6    8    3 

•  • 

6  13  11 

NAME. 


L  indon  Eleo,  Railw'ys,  4  %  Deb. 
L  )ndon  United  Trams,  4  %  Deb. 
Metropolitan  Hallway  OonBOl, .. 

Do,    BorplnB  Land!    .. 

Do.    Bi%Deb 

Do,    Bi  %  Pref 

Do.    84  %  Con.  Pref 

Metropolitan  District  Ordi 

Do,    6  %  Deb 

Do.    4  %  Deb 

Do,    4%  Prior  Lien    .. 

Do,    44%  First  Pref 

Do.    84  %  Gtd 

Metro.  Bleo.  Trams,  14  %  Deb, 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do,    44%  Deb 

South  ^Ietro.  Trams,  6  %  Pref. 

Do,    4%  Deb 

Underground     Bleo.    Railways 

Do.    "A" 

Do.    6%  First  Cum.  Ino.  Deb, 

Do,    44%  Bonds 

Do,    6%  Income 
Torksb're  (West  Riding),  Ord 

Do,    6%  Pref 

Do,    ti  %  Deb 


Stock 

or 
Share, 


* 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
6 
6 
100 


Dividends 


II 

jr 

1913. 

1918. 

1 

4 

4 

4 

\\ 

lit 

b| 

84 

ft 

34 

ft 

84 

Ni 

6 

6 

4 

4 

4 

4 

9 

44 
84 

Hi 

ii 

R 

6 

84 

b 

6 

44 

44 

6 

6+ 

4 

4 

6 

'6 

ih 

ih 

6 

6 

Nil 

8 

n\ 

44 

44 

Closing 
Qaotatlons 
Sept.  16th. 


—  86 


Rise 

+  or 
Fall 


— 1 


Present 

Yield 

p,o. 


t  s. 
4  6 
6  3 
8  10 
4  10 

4  a 

4  7 
4    8 

Nil 
4  6 
4  6 
4  2 
6  7 
4  12  1 
6  2  8 
6    8    8 


7  6 
6    6 

8  0 

5  11 
NU 
Nil 

6  8 
4  9 
6  12 

Nil 


6    6    0 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL  AND   FOREIQN. 


Anglo- Arg,  Trams,  Ist  Pref,     .. 

Do,    and  Pref 

Do.    4%  Deb 

Do,    4i%Deb 

Do.    B%Deb 

Anokland  Trams,  6  %  Deb, 
Bombay  Bleo.  B.  ft  Trams,  Pref, 

Do,    4i%Deb 

Do,    6%  and  Deb 

Brazilian  Traction  Light   and  1 

Power  / 

B  isbane  Trams  Invt,,  Ord.     . . 

Do,    5%  Pref 

Do,    4i%Deb 

B.  Colombia  Eleo.  Rly„  Def.    .. 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do,    44  %  1st  Mort.  Deb.      .. 

Do,    44  %  Vancouver  Deb.   . . 

Do.    41%  Con.  Deb.    .. 
CalcDtta  Trams,  Ord.      ..        .. 

Do,    6%  Pref 

Do.    44%  Deb 

Cape  Blectrlo  Tram3       .. 
City  Buenos  Aires  Trams  (1904) 

Do,    4%  Deb 

Colombo  Elec.  Tr.  ft  Lt.,  5  %  Deb. 
Havana  Eleo.  RIy.,  6  %  Bonds 
Kalgoorlie  Elec.  Trams  . .        .. 

Do,    6%ADeb 

Do.    6%BDeb 


B 
6 

n 

54 

54 

100 

4 

4 

100 

44 

4^ 

100 

6 

5 

100 

6 

6 

10 

6 

6 

100 

41 

4i 

100 

6 

5 

$100 

6 

6t 

B 

8 

8t 

B 

6 

5 

100 

4* 

4i 

100 

8 

8t 

100 

6 

6 

100 

B 

5 

40 

4 

44 

100 

4 

4i^ 

100 

4 

i^ 

6 

7* 

B 

B 

5 

100 

44 

44 

1 

5 

B 

6f 

5 

100 

4 

4 

100 

B 

5 

$1000 

K 

5 

1 

Nil 

,   , 

100 

6 

5 

100 

8 

4«-    4H 

6  11    4 

41-    4g 

,, 

6  18  11 

92  -  94 

,  , 

4    6    1 

96  -  98 

,  , 

4  11  10 

984-1004 

+  4 

4  19    6 

100  —102 

4  18    0 

101-  114 

•  • 

6    4    4 

94  -  96 

«  • 

4  13    9 

96  —  99 

6    1    0 

97  -  S8 

+  14 

6    2    5 

71  _    7| 

6    5    0 

41-    54 

^, 

4    8  11 

99  -102 

,  , 

4    8    8 

125  -128 

-1 

6    6    0 

113  -116 

+  1 

5    3    6 

1024-1054 

,  , 

4  14    9 

100  —103 

,  , 

4    7    6 

100  —102 

,  , 

4    8    8 

93i-  954  xd 

+  * 

4    9    0 

61-    6i 

6  12    0 

45-    6J 

,  , 

4  17    7 

96  —  99 

,  . 

4  11    0 

ii-     H 

,  , 

6    8    1 

k'zU- 

'• 

4    9  11 
4    2    6 

904-  944 

,  , 

6    5  10 

944-  984 

,. 

6    1    6 

A-     A 

•  • 

Nil 

85  -  90 

,  , 

B  11    1 

26  —  86 

•  • 

La  Plata  Bleo.  Trms,  Ord. 

Do,    Pref 

Lisbon  Blec.  Trams,  Ord.        .. 

Do,    6%  Pref 

Do,    6%  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„  Eleo.  Tr.  (1UU4),  Deb.  .. 
Manaos  Trams  ft  Lt.,  1st  Deb. .. 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do,    Gen.  Con.  6  %  Bonds    .. 

Do,    6%  Bonds 

Para  Elec.  Rlys.  ft  Lt.i  Ord.    .. 

Do,    6%  Pref 

Do,    6%  Ist  Deb 

Perth  (W.A.)  Bleo.  Tr.,  Ord.   .. 
Rangoon  El.  Tr,  ft  8ap„  Pref. .. 

Do,    44%  Ist  Deb 

Rlode  Janeiro  Trams,  IstMort, ) 
B  %  Bonds  ; 

Do,  B%Mort.  Bonds 
Sao  Panlo  Tram,  Lt.  and  P.) 
6  %  Ist  Deb.  / 
Singapore  Trams,  6  %  Deb.  . . 
Bonthem  El.  Tr.  B.A.,  6  %  Deb, 
Un.  Blec.  Trams  Monte  Video  .. 

Do,    6%  Pref 

Do.    6%  Ist  Deb.        ..       .. 
Wianipeg  Bleo.  BIy.,  4)  %  Deb, 


1 

I 

4gd. 

6 

1 

6 

6t 

I 

6 

6 

100 

6 

6 

6 

6 

6 

100 

6 

5 

100 

6 

5 

$1000 

B 

6 

$100 

T+ 

7 

, . 

B 

5 

100 

6 

6 

B 

10 

10+ 

B 

6 

6 

100 

6 

6 

1 

5Jk 

B 

6 

6 

100 

44 

4§ 

•  • 

B 

6 

100 

B 

5 

$J00 

6 

5 

100 

B 

6 

100 

B 

5 

6 

7 

7 

6 

6 

6 

100 

B 

5 

100 

*i 

44 

II- 1§ 

91  —  96 
4|-    5J 

101  —108 
87  —  89 
97  —  99 
984-lOOi 
90i—  924 
984—  954 

6—64 

41  —  H 
98^1004 

14-  If 

5—64 

96  -  97 

102  -103 
964-  974 

102  —  104 

85  —  89 

93  —  95 

48-6 

97  —100 
984  -1004  xd 


+  1 


+  4 
+  1 


6  16 
4  9 

4  16 
B  4 

5  17 
4  17 

6  13 
6  1 
6  19 
6  8 


4 

0 
4 

6  5  8 

7  13  10 
6  17  1 
4  19 
4  0 
6  0 
4  12 


6 
0 
1 

4  17  1 


5  2 
4  16 

6  12 

6  6 

7  0 
6  18 
6  0 
4  9 


MANUFACTURING  COMPANIES. 


Aron,  Ord .. 

Do.    6%  Pref 

Baboook  ft  Wilcox  .. 

Do.    Pref 

British  Aluminium,  Ord, 

Do.    6  %  Cum.  Pref 

Do.    5  %  Prior  Lien  Debs,  . . 

Do.    Deb.  Stk 

B  I.ft  Helsby  Cables      .. 

Do.    Pref 

Do.    Deb 

British  Thomson-HocBton,  Deb. 
British  Westlnghonse,  Pref,    . . 

Do,    Deb 

Do,    6%  Prior  Lien    .. 
Browett,  Lindley,  Ord,  .. 

Do,    Pref 

BruBb,  7%Pref 

Do.    6  %  Prior  Lien  Deb.     . . 

Do,    44%  Deb 

Do,    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref.  

Do,    Deb •,        ,. 

Oastner-Kellnei 

Do,    Deb,..       ••       ••       •. 


7 

6 

6 

16 

6 

6 

,  , 

,  , 

6 

6 

100 

6 

5 

100 

6 

6 

6 

10 

B 

6 

6 

100 

s 

4^ 

100 

44 

8 

Nil 

100 

4 

4 

100 

6 

6 

1 

,  , 

1 

,  , 

a 

Nil 

100 

6 

6 

100 

!J 

4* 

100 

44 

B 

16 

B 

5 

6 

100 

4« 

ih 

1 

20 

100 

4i 

44 

A-    H 
M-    U 

l,^«-      ll''8 

a-  1,^ 

92  —  96 
83  —  86 
Si-    H 
H-    6i 
99  —102 
921-  953 

.J-    '^ 
66  —  63 

101  —104 

a/.  —8/. 

8,'-  -  8  6 
0-      1 
704-  754 
854  -  404 
28  —  27 

101-  114 

in-  6^ 

ac  —  99 

8i-    8i 

loa  —105 


+  t 


+1^,! 


7    7    8 

7    2    6 

6    0    6 

4    8    6 

6  *8    0 

6    5    8 

6  16    8 

5  14    3 

4  16    0 

4    8    3 

4  14    0 

Nil 

6  15  11 

6  16    6 

Nil 

Nil 

Nil 

6  12    5 

[12    2 

16  13    4 

6  10    5 

4  18    9 

4  10    6 

6    8    2 

4    5    9 

Orompton  ft  Co.,  Deb,    .. 
Dick,  Kerr  .. 

Do.    Pref 

Edison  ft  Swan,  A,  £8  paid 

Do.    foil;  paid  .. 

Do.    4%  Deb 

Do,    B  %  Second  Deb. 
Electric  Oonstrnotlon    .. 

Do.    Pref 

Greenwood  ft  Batley,  Prof 

Do.    Deb 

Genera)  Electria,  6%  Pret. 

Do,    Deb 

Henley's,  Ord 

Do,    Pref 

Do,    Deb 

India-Rubber,  (3i.  ft  T,    ., 

Do.    Pref 

Telegraph  Constrootion.. 

Do.    Deb 

Wlllans  ft  Roblnion 

Do,    Pref 

Doi    Deb. 


100 

B 

1 

Nil 

,  . 

1 

« 

6 

6 

Nil 

B 

Nil 

100 

4 

4 

100 

6 

5 

a 

6 

a 

7 

7 

10 

1 

7 

100 

6 

10 

6 

6 

too 

4 

4 

B 

16 

10* 

6 

a 

44 

100 

44 

10 

74 

10 

6 

6 

la 

20 

5+ 

100 

4 

4 

I 

Nil 

B 

Nil 

•  00 

4 

4 

644-  694 


93  —.94 
94-  lOi 
89  —  94 
12i-  18 

t^f-lO^i^ 
121-  13J 
9S  -  10| 
31  —  89 
£tj  —  98 

tz  t 

66  -  67 


8    8    0 

7  13  10 
Mil 
Nil 

6  9    1 

7  a  10 

8  0  0 
6  16    9 

9  18  a 
6  4  2 
6  14  3 
4  6  1 
6  15  5 
4  8  11 
4  7  6 
6  9  1 
4  18  9 

6  3  1 
4    1    8 

Nil 
Nil 

7  0    4 


Unless  otherwise  stated  all  shares  are  fully  (aid. 


i  Interim  dividend. 


Bank  rate  of  Discount  44  per  cent..  April  17th,  1913. 
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THE   EFFECT   OF    OUTER  GLOBES  ON  THE 
LIFE    OF    METAL-FILAMENT    LAMPS. 


With  the  rapid  increase  in  the  uee  of  large  metal-filament  lamps 
for  street  lightinjf  in  recent  years,  the  question  of  the  best  shape 
and  arrangement  of  the  supports  for  them  has  come  into  pro- 
minence. It  is  still  the  usual  practice  to  provide  an  outer  a^Jdi- 
tional  protecting  cover  of  glass,  but,  according  to  some  tests  carried 
out  by  Herr  Gustaf  Sunden  (see  7!;.7.Z,  August  28tb,  1913)  such  a 
cover  has  a  distinctly  bad  effect  on  the  life  of  the  lamp.  He 
noticed  that  in  a  particular  installation  containing  lamps,  both 
with  and  without  outer  globes,  those  with  globes  became  dull  after 
a  much  shorter  time  than  the  others. 

He  therefore  made  the  following  tests  on  lamps  obtained  from 
various  first-class  makers.  Some  of  the  lamps  were  surrounded 
with  heat-insulating  material  in  a  metal  tube,  so  arranged  that  a 
steady  temperature  of  200'  C.  in  the  tube  was  reached,  others 
burnt  in  the  open  at  the  room  temperature  of  20°,  and  others  again 


W    ZO  Xf  10   50  60    70  go  90  100 


800  ZOOO 


Length  of  life  in  hours. 

Fig.  1. 


were  artificially  kept  at  2"5°  C.  by  a  flow  of  cooling  water.  The  lamps 
were  tested  from  time  to  time  for  mechanical  strength  of  filament 
in  a  shock  apparatus  with  a  6-metre  scale  of  the  type  designed  by 
Th.  Miiller,  of  Bern.  To  begin  with,  all  the  lamps  stood  the  full 
6-metre  test  length,  but  this  gradually  diminished  as  the  hours  of 
burning  increased,  the  rate  of  deterioration  being  very  much  more 
marked  at  the  higher  temperature.  The  results  are  shown  in  fig.  1, 
from  which  it  will  be  seen  that  the  200°  lamps  only  reached  a  life 
of  40  hours,  whilst  the  20°  ones  reached  about  2,000  hours,  and 
were  even  then  decidedly  less  blackened  than  the  others.  The  2  6°  C. 
test  showed  no  measurable  fall  in  brightness  or  in  strength  after 
40  hours. 

The  probable  cause  of  these  marked  differences  is  the  diminution 
of  the  vacuum  at  the  higher  temperature  through  the  glass 
becoming  somewhat  porous.  The  larger  lamps,  such  as  300-C.P. 
ones,  showed  blackening  more  quickly  than  smaller  lamps  when 
run  at  the  same  temperature  (200°  C). 

The  actual  temperatures  reached  in  practice  are  shown  by  a  test 
made  on  a  300-C.P.  lamp  in  an  ordinary  clear  glass  outer  cover,  with 


Fig.  2. 


a  20-mm.  opening  at  the  bottom.  The  temperature  inside  the 
outer  globe  reached  a  steady  value  of  70°  C.  after  35  minutes. 
With  an  obscured  or  dusty  globe,  still  higher  temperatures  would 
be  reached. 


In  view  of  these  results,  the  writer  ha«  designed  the  special 
holder  shown  in  fig.  2  for  the  purpose  of  securely  holding  the  Ump 
bulb  itself,  and  obviating  the  use  of  any  outer  globe.  In  thia 
design  the  porcelain  contact  holder  is  attached  to  a  strong  spiral 
spring.  This  spring  presses  the  lamp  bulb  firmly  against  the  wide 
flange  of  the  cover.  The  cover  is  of  "6  mm.  copper,  and  is  not 
arranged  as  a  reflector,  since  very  little  light  is  thrown  upwards 
from  the  ordinary  metal-filament  lamp,  and  a  reflec^'or  is,  there- 
fore, of  little  use.  The  absence  of  a  reflector,  beeides  cheapening  the 
whole  construction,  also  obviates  the  cleaning  of  the  lamps,  as  they 
become  automatically  cleaned  by  the  rain. 


AN    INTERESTING    3,000-H.P.    PELTON 

WHEEL. 
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In  the  Amiberg  (Amsteg)  hydro-electric  station,  a  3,000-h.p.  and  « 
1,300-H.P.  Pelton  wheel  set  are  at  present  installed,  and  accommoda- 
tion is  provided  for  two  further  sets.  The  3,000-H  P.  set  offers 
several  interesting  features.  The  wheel  is  designed  to  run  at 
630  E.P.M.  under  a  head  of  2,630  ft.,  and  is  overhung  on  the 
generator  shaft,  The  buckets  are  of  cast  electric  steel  and  are 
riveted  between  forged  steel  disks  ;  this  construction  does  not 
permit  of  easy  renewal  of  individual  buckets,  but  this  is  rarely,  if 
ever,  necessary  since  the  water  (initially  clear)  is  passed  through  a 
settling  basin  before  use,  hence  wear  on  the  buckets  is  uniform. 
The  water  jet  driving  the  wheel  is  60  mm.  in  diameter,  and  exerts 
a  circumferential  force  of  8,80u  lb.  At  normal  speed,  each  blade 
receives  10  impulses  per  second. 

Referring  to  the  accompanying  sketch,  the  supply  main  is  of 
cast-steel  300  mm.  internal  diameter,  and  has  an  easily  detachable 
delivery  nozzle.  Since  sudden  load  variations  (barring  occasional 
short  circuits)  have  not  to  be  contenaed  with,  auxiliary  fly-wheels 
are  not  used.  It  was  specified  that  sudden  complete  removal  of  full 
load  should  not  be  followed  by  more  than  8  per  cent,  rise  in  speed, 
and  to  comply  with  this  requirement,  a  special  system  of  automatic 


regulation  is  employed  for  the  first  time.  Abrupt  diminution  of 
the  water-flow  in  the  1*4  miles  of  supply  mains  is,  of  course,  impos- 
sible, owing  to  the  serious  water  hammer  which  would  result.  In 
the  arrangement  actually  employed,  the  jet  is  more  or  less  completely 
diverted  from  the  turbine  wheel  after  suduen  load  reduction,  by 
the  temporary  interposition  of  a  curved  guide  tube  12  (fig.  1) 
between  the  delivery  nozzle  and  the  wheel  buckets. 

The  double  spring  governor  1  is  driven  from  the  turbine  shaft, 
and  carries  two  sleeves,  the  lower  one,  2,  of  which  is  connected  to 
the  lever  3  controlling,  by  means  of  the  valve  5,  and  ihe  auxiliary  6, 
the  setting  of  the  jet  regulator  7.  The  oil  dash-pot  4  prevents 
rapid  motion  of  this  mechanism  (and  hence  rapid  checking  of  the 
water  column  in  the  supply  pipes).  The  upper  governor  sleeve  8 
controls  the  valve  10  of  the  auxiliary  11,  and  hence  the  setting  of 
the  deflecting  tube  12. 

On  small  load  variations,  the  oil-braking  is  hardly  operative,  so 
that  the  two  governor  sleeves  move  with  equal  speed.  The  fection 
of  the  jet  is  reduced,  and  12  only  moves  so  as  to  follow  this  diminu- 
tion in  section  without  cutting  into  the  jet.  Should  a  large  frac- 
tion of  the  load  be  removed  suddenly,  sleeve  8  rises  at  once,  and 
part  of  the  water  jet  is  deflected  into  16,  after  which  the  guide 
tube  12  gradually  reverts  to  its  original  position,  as  7  is  closed 
(slowly,  owing  to  the  powerful  resistance  offered  by  4  to  rapid 
movement  of  3).  Rarely  more  than  10  seconds  elapse  before  the 
jet  is  reduced  to  the  size  required  by  the  load  now  carried,  and  the 
blade  of  the  diverter  12  again  lies  tangential  to  the  jet.  Only 
during  this  short  period  does  wastage  of  water  occur,  unless,  of 
course,  some  obstruction  should  prevent  the  nozzle  needle  reaching 
the  required  position,  in  which  case  water  would  be  deflected 
during  the  whole  of  the  light-load  period  and  the  wheel  speed 
would  be  kept  constant. 
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TRADE    STATISTICS    OF    NEWFOUNDLAND. 


TRADE    OF    NEW    ZEALAND, 


The  following  statement  of  the  imports  of  electrical  and  similar 
materials  into  Newfoundland  is  taken  from  the  recently  issued 
annual  trade  statistics  for  the  year  ended  June  30th,  1912  ;  figures 
for  1910-11  are  added  for  purposes  of  comparison,  and  notes  of  any 
increases  or  decreases  are  given  :  — 

Dollar  -  48.  2d. 

1910-11.       1911-12.      Inc.  or  dec 

Dollars.         Dollars.  DoUare. 

Belting. — 

From  United  Kingdom  ...  3,000  1,000        —       2,000 

„      Canada        5,000  1,000        —       4,000 

,,      United  States        ...  18,000  12,000        —       6,000 


Total 


2li.000 


14,000 


—      12,000 


friitta-percha  manufacture.^. — 

From  United  Kingdom  ...  9,000 

„      Canada        35,000 

„      United  States        ...  50,000 

1,000 


19,000  +  10,000 

59.000  +  24,000 

59,000  +  9,000 

—  —  1,000 


„      Other  countries    ... 

Total         ...  95,000         137,000         +      42,000 

Iron  and  steel  raihcarj  bars  and  fittings. — 
From  United  Kingdom  ... 


+ 


2,000 


Canada 
United  States 

Total 


2,000 
7,000 


2,000 

2,000  — 

3,000         —        4,000 


9,000 

Bndiators,  electric  light  material,  4'C- — 

From  United  Kingdom  ...  10,000 

„      Canada        9,000 

„      United  States        ...  46,000 

„      Germany 1,000 


7,000 


2,000 


24,000  +  14,000 

8,000  —  1,000 

36,000  —  10,000 

—  —  1,000 


Total 


66,000 


68,000         +        2,000 


Machinery  fur  mining  jjuyyoses. — 

From  United  Kingdom  ...           51,000  44,000  —  7,000 

„      Canada       142,000  148,000  +  6  000 

„      United  States        ...           39,000  58,000  +  19,000 


Total 


232,000        250,000         +      18,000 


Machinery  for  local  industries. — 

From  United  Kingdom   ...  10,000  4,000  —  6.000 

„      Canada        1,000  5,000  +  4,000 

.,      United  States        ...  7,000  16,000  +  9,000 


Total 

18,000 

25,000 

+ 

7,000 

Seieidifio  instrvments. — 

From  United  Kingdom  ... 
„      United  States 

1,000 

1,000 
1,000 

+ 
+ 

1,000 

Total       \.. 

1,000 

2,000 

1,000 

Goods  for  Anglo-American  Telegraph  Co. — 

From  United  Kingdom  ... 

„      Canada        

„      United  States 

1,000 
1,000 
3,000 

1,000 
2,000 

— 

1,000 
1,000 

Total 


5,000 


3,000 


2,000 


Materials  for  ivireless  telegraphy. — 

From  United  Kingdom  ...  6,000 

„      United  States        ...  1,000 

Total        ...  7,000 

Materials  for  We.siern  Telegraph  Co. — 

From  United  Kingdom  ...  15,000 

„      United  States        ...  1,000 


4,000         —        2,000 
—  —        1.000 


Total 

Material  for  Direct  CaUe  Co.- 

From  United  Kingdom  ... 
,,      Other  countries     ... 

Total 


16,000 


18,000 
1,000 

19,000 


4,000         —        3,000 


1,000        —      14,000 
—  —        1,000 

1,000         —      15,000 


1,000         —      17,000 
—  —        1,000 


1,000 


18,000 


Electric  Mine  Blasting. — The  whole  of  the  eighteenth 
level  at  the  Meyer  and  Charlton  mine  was  fired  last  week  by  the 
electric  blasting  system.  There  were  300  ahots  in  the  blast,  which 
was  effected  from  a  station,  only  one  man  being  required  below  for 
the  firing.  Cables  are  now  placed  to  enable  blasting  to  be  effected 
from  the  surface.  The  system  so  far  has  proved  satisfactory. 
Representatives  of  other  mines  are  making  inquiries  with  a  view  to 
its  wider  application. — Daily  Telegraph 


The  following  are  extracts  from  a  report  prepared  by  H.M.  Trade 
Commissioner  in  New  Zealand,  and  published  by  the  Board  of 
Trade,  to  which  we  refer  in  our  leader  to-day.  Copies  of  the  report 
are  obtainable  from  Messrs.  Wyman  &  Sons,  the  price  being  3d, 

Import  Statistics. 

Comments  were  made  in  my  report  for  1911  on  the  form  of  the 
New  Zealand  statistics  of  imports,  and  it  was  pointed  out  that 
there  was  reason  to  believe  that  the  adoption  of  the  country  of 
invoicing  as  the  basis  resulted  in  inaccuracy  and  misconception. 
Apart  from  the  error  caused  by  the  classification  as  British  of  a 
large  quantity  of  goods  which  are  shipped  from  the  United 
Kingdom  but  are  not  of  United  Kingdom  origin.  New  Zealand 
suffers  from  the  added  complication  of  receiving  many  of  her 
imports  from  a  second  entrepot  in  Australia.  It  is  therefore  quite 
impossible  to  estimate  what  proportion  of  imports  appearing  in  the 
statistics  should  be  credited  to  any  particular  country.  All  who 
are  concerned  in  knowing  how  facts  stand,  and  who  are  not 
satisfied  to  accept  what  is  merely  apparent  and  superficial  in  trade 
matters,  will  welcome  the  legislation  promised  this  year  which 
will  provide  a  correct  basis  for  the  statistics  of  future  years. 

At  present  the  only  lines  of  trade  in  which  the  official  statistics 
could  be  taken  to  show,  with  even  approximate  accuracy,  the  actual 
country  of  origin,  are  those  for  which  the  tariff  grants  a  preference 
to  British  goods  ;  the  total  imports  of  these  goods  as  distinct  from 
those  on  which  no  preference  is  granted  are  therefore  shown 
separately  in  the  following  statement  of  imports  in  1912  : — 

Peroeotage 

Imports      of  importe 

from  the    from  United 

Total  United      Kingdom  to 

imports.         Kingdom,  totalimports. 


Goods  not  subject  to  preferential 
duties  : — 

Machinery,     cycles,     motors 

and  hardware        £2,082,349 

Total  of  all  kinds      13,785,829 

Goods     imported     by     the 
Government     and     Cable 
Board  (duty  free) ... 
Goods  subject  to  preferential 

duties  6,476,752 

Grand  total        ...  £20,976,434 


£1,115,566     53-6  % 
7,656,656     55-6  % 


227,040  139,118     61-3% 


4  346,098     67-1  % 
£12,250,517     58-4  % 


The  Attitude  of  the  Impoetee. 

In  my  report  of  last  year  I  referred  to  the  fact  that  buyers  in 
New  Zealand  show  a  preference  for  British  goods.  .  .  .  This 
must  be  admitted,  but  there  is  another  side  to  the  question.  I  have 
met  firms  who  having,  as  they  think,  been  badly  treated  in  the 
past,  whether  over  agency  arrangements  or  over  shipments  of  bad 
quality  goods,  and  having  magnified  their  grievances  into  sweeping 
and  wholesale  statements  against  British  methods  of  business, 
announce  a  determination  to  procure  all  future  requirements  from 
foreign  countries.  With  these  isolated  instances,  however,  I  do  not 
propose  to  deal  here.  There  is  a  very  much  more  serious  and  more 
common  attitude,  traceable  in  some  cases  to  indubitable  facts,  but 
facts  of  a  past  day.  The  view  is  widely  held  that  British 
makers  in  certain  directions  need  not  be  taken  seriously.  [Evi- 
dence is  given  of  beliefs  existing  in  New  Zealand  that 
goods  which  are  manufactured  in  England  of  high  quality 
cannot  be  procured  here  at  all.]  When  views  of  this 
kind  have  got  entrenched  behind  conservative  instincts, 
nothing  but  an  explosion  will  dislodge  there.  Preference  for  the 
known  and  approved  article,  or  for  the  country  which  has  first 
invented  and  perfected  an  article  is  up  to  a  point,  only  reasonable. 
It  is,  perhaps,  less  easy  to  accept  as  excusable  the  curiously  wide 
spread  ignorance  as  to  comparative  prices  and  their  composition 
With  the  exception  of  impnrters  who  clear  their  own  goods  through 
the  Customs,  few  people  in  New  Zealand  seem  to  have  any  idea  as 
to  what  goods  are  dutiable  and  what  are  not.  Outside  their  own 
line  of  business  duties  are  not  regarded  as  a  matter  of  interest,  and 
the  general  public,  as  a  rule,  does  not  concern  itself  with  whether 
or  not  duty  is  included  in  the  price  of  any  article.  The  cost  of 
commodities  may  be  high  in  New  Zealand,  and  the  subject 
is  a  frequent  topic  for  discussion,  but  hitherto  the  stress  has  not 
been  sufficient  to  cause  the  average  person  to  investigate  closely  the 
comparative  prices  in  other  countries,  or  the  component  parts  of 
prices  here.  ;- 

Beitish  Tbade  Methods. 

Charges  for  Extras. — I  referred  in  my  last  annual  report  to  the 
question  of  packing  and  the  objections  to  treating  it  as  an  extra  to 
be  charged  for  separately.  It  cannot,  I  think,  logically  be  argued 
that  packing,  which  is  an  essential  and  indispensable  part  of  the 
preparation  of  goods  for  delivery  to  the  buyer,  is  in  any  sense  an 
extra  or  can  be  so  charged  for.  The  objeotioa  to  it  in  New  Zealand 
is,  however,  not  rooted  in  logic,  but  rather  in  prejudice.  It  is  a 
point  which  is  brought  home  to  anyone  resident  in  the  country 
that  extras  of  any  kind,  even  if  they  are  charges  which  exactly 
represent  value  received,  are  objectionable.  The  New  Z-'alander 
likes  an  "  overhead"  price  inclusive  of  everything,  and  is  apt  to 
consider  anything  extra  to  the  original  price  an  extortion.  When- 
ever possible,  therefore,  manufacturers  should  be  prepared  to  quote 
a  price  inclusive  of  all  extras,  and  where  extras  are,  as  packing  is, 
an  essential  part  of  the  whole,  this  should  be  done  without  fail. 
Even  where  accessories  are  not  essential,  in  the  sense  that  they  may 
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be  procured  separately,  it  is  better  to  err  on  the  side  of  inclndinff 
them  in  the  price  and  allowinfir  for  them  if  not  recognised.  Rightly 
or  wronsrly,  Britiah  manufacturers  have  in  the  past  acquired  a 
reputation  for  not  allowinfr  for  the  whims  and  prejudices  of  their 
customers,  To  thoce  few  who  still  afford  justification  for  state- 
ments  of  this  kind,  it  may  be  pointed  out  that  prejudice  on  the  part 
of  the  cuBtomer,  while  actinpf  as  a  rampart  a^jainst  the  manu- 
facturer who  would  invade  the  market,  acts  also  as  an  entrench- 
ment for  the  manufacturer  who  has  (jot  in.  It  is  only  by  humour- 
injf  these  prejudicei",  and  wherever  possible  accepting  instead  of 
sooflBnjf  at  conditions  and  stipulations  which  seem  absurd,  that  the 
password  to  the  defences  may  be  obtained. 

Manvfactnrers'  Rexponxihility, — This  question  is  referred   to   in  . 
our  leader  on  this  report. 

Agencipg. — Many  firms  are  now  represented  by  agents  in  New 
Zealand,  but  a  very  considerable  number  more  have  ajrents  in 
Australia  who  cover  New  Zealand  as  well.  Havinfr  in  view  the 
necessity  for  keeping  in  personal  touch  with  the  requirements  of 
distant  markets,  this  is  no  doubt  very  much  better  than  having  no 
agent  at  all.  There  are  very  few  lines  of  trade,  however,  in  which 
it  can  be  shown  to  be  preferable  to  having  a  separate  agent  for  the 
Dominion.  To  attempt,  as  many  agents  do,  to  cover  New  South 
Wales,  Queensland  and  New  Zealand,  or  even  the  whole  Common- 
wealth as  well  as  New  Zealand,  has  the  inevitable  result  of  super- 
ficial canvassing  and  a  bulk  of  orders  no  bigger  than  would  be 
obtained  from  greater  concentration  on  stnaller  areas,  with  far  less 
expenditure  on  travelling.  In  order  to  get  better  results,  many 
firms  allow  an  Australian  agent  to  appoint  sub-agents  in  New 
Zealand.  The  only  possible  justification  for  this  would  seem  to  lie 
in  the  fact  that  the  head  agent  is  financially  interested  in  finding 
as  sub-agent  the  firm  who  will  make  most  sales  ;  and  further,  a 
firm  at  home  having  an  agent  in  Australia  may  find  it  easier  to 
secure  an  agent  in  New  Zealand  through  him  than  in  any  other 
way.  On  the  other  hand,  it  is  diflBcult  to  see  how  it  can  be 
profitable  to  subject  all  business  to  an  extra  agency  commission 
when  the  manufacturer  could  have  an  independent  agent  in  New 
Zealand.  It  is  to  be  feared  that  in  the  majority  of  cases  firms  at 
home  do  not  yet  realise  that  this  Dominion  has  no  more  to  do  with 
the  Commonwealth  than  Canada,  that  it  is  1,200  miles  distant,  and 
that  market  conditions  are  in  many  respects  different. 

Although  the  above  remarks  may  be  taken  to  apply  to  stock  lines 
such  as  hardware,  cutlery,  drapery,  groceries,  &c.,  they  apply  still 
more  forcibly  in  regard  to  machinery,  and  there  are  certain  lines  in 
which  this  system  of  agency  is  little  more  than  a  farce.  The  stock 
lines  referred  to  are  in  demand  all  the  year  round,  and  periodical 
visits  to  buyers  may  secure  all  the  trade  that  is  going  ;  on  the 
other  hand,  large  plant  of  all  kinds  is  only  inquired  for  occasionally, 
and  in  order  not  to  miss  these  occasions  an  agent  must  be  on  the 
spot,  and  on  the  look  out  for  rumours  and  Press  paragraphs.  He 
must  also  be  prepared  to  go  and  work  for  an  order  immediately 
he  hears  of  a  possible  one.  It  should  be  obvious  that  a  man 
living  in  another  country  is  not  usually  in  a  position  to  do  this. 
Even  if  he  gets  an  order  he  cannot  stay  over  here  indefinitely  to 
supervise  installation  and  get  his  plant  in  working  order.  The 
fact  of  his  not  residing  here  is  apt  to  prejudice  the  buyer  against 
him,  and  orders  from  public  bodies  are  unquestionably  lost  in  this 
way.  If  he  appoints  a  sub-agent  his  over-riding  commission  may 
lose  him  the  order.  As  a  matter  of  fact,  this  class  of  business  can 
normally  only  be  handled  satisfactorily  by  having  an  agent  on  the 
spot  and  paying  him  a  fixed  fee  and  expenses.  Offering  only  a 
commission  on  business  that  is  problematical,  where  orders  are  few 
and  far  between,  and  where  an  inquiry  may  entail  spending  much 
time  and  money  without  business  resulting — as  is  the  case  in  ten- 
dering—is often  quite  useless.  A  retaining  fee,  paid  whether  there 
is  business  or  not,  and  payment  of  travelling  expenses,  should  be 
the  agent's  remuneration,  with  possibly  a  small  commission  in 
addition  on  business  done. 

Catalogues  and  Trade  Jonrnals. — It  is  disappointing,  and  the 
reason  is  a  little  difficult  to  understand,  but  the  fact  remains,  that 
even  after  two  requests  through  the  Board  of  Trade  Joxirnal  and 


the  ronte  acrosB  Amerio&  Is  becoming  more  and  more  a  highway  to 
Europe.  Firms  going  home  to  get  agencie<<  are  captured  on  the 
way  across  and  are  impressed  by  the  scale  of  manufacture,  the 
hustle,  and  the  b'g  talk,  and  arrive  home  with  their  mouths  full 
and  little  appeti'e  left.  New  Zealand  has  n"t  yet  learnt  to  hustle, 
but  people  are  fall  of  the  notion  that  they  do  hustle,  and  are  very 
up  to  date  (as  they  are  in  many  ways),  and  even  thorgh  they  may 
not  admit  their  partiality  for  things  American  they  have  at  leaat 
much  admiration  for  the  United  States  manufacturer,  who  U 
thought  to  be  so  modern  and  not  old  enough  yet  to  have  become 
sleepy  and  self-satisfied.  In  many  lines,  goods  designed  in  the 
United  States  to  suit  the  home  market,  and  turned  out  compara- 
tively cheaply  owing  to  the  size  of  that  market,  have  been  found 
very  suitable  for  the  not  dissimilar  conditions  here,  and  aa  a 
consequence  the  idea  has  spread  widely  that  United  States  manu- 
facturers are  always  ready  to  make  what  customers  want  As  a 
matter  tf  fact,  adaptability  to  the  particular  whims  of  a  very  Email 
market  is  less  likely  to  be  found  in  America  than  elsewhere,  but 
the  conviction  to  the  contrary  dies  hard. 

United  States  trade  with  New  Zealand  has  also  been  helped  by 
the  tariff  preference  given  by  the  New  Zealand  Government  to 
Canadian  goods,  which  is  equal  to  that  given  to  British  goods. 
This  has  encouraged  the  supply  of  goods  from  Canada,  and  as 
Canadian  firms,  even  when  not  branches  of  United  States  houses  or 
dominated  by  United  States  capital,  adopt  the  United  States 
system  of  manufacture — aiming  at  lightness  and  chpapness,  and 
entailing  a  lack  of  durability — the  footing  which  Canadian 
manufacturers  have  been  able  to  get  in  New  Zealand,  has  broken 
down  the  prejudice  against  the  United  States  system  of  manu- 
facture (as  contrasted  with  the  higher  finish  and  durability  of 
British  goods).  Were  the  preferential  duties  to  be  cancelled,  the 
shipments  now  coming  fmm  Canada  would  probably  come  direct 
from  parent  works  in  the  United  States. 

Posts  and  Telegraphs. 

The  most  important  development  is  the  impending  installation  of 
automatic  telephones.  An  officer  of  the  Post  and  Telegraph  Depart- 
ment recently  visited  America,  Germany  and  England,  but  his 
report  dealt  almost  exclusively  with  the  first-named.  The  system 
which  is  most  favoured  ig  being  manufactured  in  England  under 
the  American  patents,  but  the  Australasian  rights  are  in  the  hands 
of  an  Australian  company  not  themselves  manufacturing  but 
tendering  in  their  own  name  ;  the  goods  they  supply  are  at  present 
made  in  Chicago.  In  the  past  British  makers  have  had  very 
little  share  in  the  telephone  purchases  of  this  department. 


ELECTRIC    VACUUM    FURNACES. 


The  vacuum  furnace,  for  years  employed  only  for  laboratory 
and  demonstration  purposes,  has  developed  into  a  commercial 
apparatus  since  the  appearance  of  the  metal-filament  lamp.  With- 
out this  furnace,  it  is  hard  to  see  how  the  tungsten  filament  could 
have  been  developed.  The  vacuum  furnace  is  one  in  which  material 
may  be  heated  or  melted  in  vacuo  and,  for  relatively  large  furnaces 
and  the  attainment  of  high  temperatures,  electric  heatirg  is  the 
only  practicable  agency  available. 

A  section  through  an  Arsen  horizontal  furnace,  such  as  is 
used  at  Schenectady  in  the  manufacture  of  ductile  tungsten,  is 
shown  in  fig.  1.  The  vacuum  chamber  is  of  gun-metal,  and  is  tinned 
internally  so  as  to  stop  all  pores  in  the  casting.  Joints  are  fixed 
with  lead  gaskets,  screwed  and  soldered  to  ensure  air-tightness. 
An  outer  radiation  screen  minimises  the   heat  loss  by  direct  radia- 


Fio.  1.— Section  and  End  Elevation  of  Vacuum  Furnace. 


the  Press,  the  number  of  manufacturers'  catalogues  on  my  shelves 
is  absurdly  inadequate.  There  are  few  places  more  natural  and 
obvious  as  a  place  of  reference  to  catalogues  than  the  Trade  Com- 
missioner's office,  and  yet  it  seems  the  very  last  place  that  occurs 
to  the  majority  of  manufacturers.  I  have  on  my  shelves  catalogues 
of  British  manufacturers  which  are  as  well  got  up  in  every  respect 
as  any  I  have  ever  seen,  and  I  know  that  a  very  large  number  of 
firms  grudge  no  expense  in  making  their  goods  known.  At  the 
same  time  it  remains  a  fact  that  most  of  these  are  content  at 
present  to  send  them  to  any  place  in  New  Zealand  rather  than  to 
my  office. 

United  States  Competition. 

The  only  very   serious  competition  in  imports  in  New  Zealand 
comes  from  the  United  States.     It  must  b«  remembered  also  that 


tion.  and  water  jackets  are  used  where  necessary  to  prevent  over- 
heating of  certain  parts.  The  heater  is  a  resistance  element  of 
graphite,  which  offers  the  advantages  of  infusibility  and  suffi- 
ciently high  resistance,  The  furnace  being  evacuated,  burning  of 
the  graphite  does  not  occur,  but  at  2  000"  C.  sublimation  commences 
to  be  appreciable,  and  a  heating  unit  wastes  away  at  fin^t  slowly  and 
then  more  rapidly  till  failure  occurs  at  the  centre  point,  after  about 
nine  hours'  service.  At  3,100°  C.  a  heater  lasts  about  one  hour, 
and  this  is  about  the  highest  temperature  which  can  be  reached 
in  this  type  of  furnace.  Up  to  2,000*  C.  (3,630"  F.)  a  graphite 
heater  will  last  almost  indefinitely.  Replace  ment  of  heaters  is  a 
simple  and  inexpensive  matter. 

For  laboratory  use  in  the  preparation  of  refractory  alloys  and 
compounds,  the  refining  of  refractory  materials,  calibration  o' 
pyrometers   and  general  high-temperature  work,  a  smaU  vsrtical 


474 


THE     ELECTRICAL     REVIEW.   [Vol.73.    No.  1,869,  September  19, 1913. 


famace  accommodating  a  H-in.  diameter  X  -t-in.  crucible  is  oon> 
venient.  A  large  vertical  furnace  used  for  research  work  at 
Schenectady  accommodatee  a  crucible  4  in.  in  diameter  x  10  in. 
high,  and  a  box-type  vacuum  furnace  taking  a  crucible  4  in.  x 
8  in.  X  12  in.  is  arranged  on  the  same  general  principle.  A 
mica  inspection  port  enables  the  operator  to  watch  the  progress 
of  changes  within  the  crucible.  To  evacuate  these  furnaces, 
double-cylinder  Geryck  and  three-cylinder  Peckard  pumps  are 
employed. 

Similar  furnaces  have  been  installed  by  several  technical  colleges 
and  standardising  institutions  in  the  States.  The  advantages 
offered  by  these,  as  compared  with  other  types  of  laboratory 
furnaces,  include  the  possibility  of  treating  comparatively  large 
quantities  of  material  at  very  high  temperatures.  Heating  in  racvo 
not  only  prevents  oxidation  and  absorption  of  nitrogen,  &c.,  but 
also  removes  any  gases  occluded  during  previous  treatment  of  the 
material  concerned. 


BURGH  OF  GOVAN  ELECTRICITY  DEPARTMENT. 


APPARATUS    ON    HIRE. 


By  T.  C.  parsons. 


-    (Continued  from  page  i^S.) 

Application  Forms. — Suggested  forms,  which  the  writer 
used  in  Govan,  are  appended.  The  clause  with  regard  to 
the  landlord's  hypothec  for  rent  is  applicable  in  Scotland, 
but  the  writer  does  not  know  whether  it  is  so  in  England. 


G.C.  E.D. 
MOTOR  ON    HIRE   (Outwardi. 

MOTOR  Corp.  No Maker Maker  s  No. 

H.P Speed  Voltage     ... 

STARTER  Corp,  No Maker Maker's  No. 

D.P,  SWITCH  Corp.  No Maker Size. 

FUSES.  Size Maker 


G.C.  E.D. 
Motor  Equipment  detailed  on  reverse  side. 

I  nstal  led  at  Name 

Address  : 

Date    

(Signed)    .... 


Motor  Superintendent. 


Entered  In  Valuation  Book 
and  Hirers'  Register. 


r^ 


(Signed)- 


Motor  outward  card  to  be  filled  in  by  Motor  Superintendent  and 
sent  to  head  office. 


G.C.  E.D. 

MOTOR 

ON    HIRE  (Inward) 

MOTOR  Corp.  No 

Maker 

Maker's  No 

H  P 

Speed  

Voltage  

STARTER  Corp,  No 

Maker 

Maker's  No 

D.P.  SWITCH  Corp.  No. 

Maker 

Size 

FUSES.               Size 

. . . .        Maker 

r^ 

G.C.  E.D, 
Motor  Equipment  detailed  on  reverse  side. 

Brought  In  from       Name  

Address  

Date 

(Signed)    


Motor  Superintendent. 


Entered  In  Valuation  Book  and 
marked  off  in  Hirers'  Register.' 


r 


^ 


(Signed). 


Motor  inward  card  to  be  filled  in  by  Motor  Superintendent  and 
sent  to  head  office, 


Electkicity  Wobks,  Helen  Street,  Govan. 


APPLICATION      FORM      FOR      HIRE     OF     MOTORS. 


I  (We) desire  to  hire  from  the  Corporation 

of  Govan,  Electric  Motors  of  the  following  sizes  and  rentals  : — 


Motors. 

Bent  per  annum. 

Slide  Bails. 

No. 

H.P. 

No. 

Rent  per  annum. 

for  use  at  my(our)  premises  situate  at 

and  I  (we)  undertake  to  pay  for  the  hire  of  the  motors  at  the  above 
rates,  and  for  any  repairb  due  to  negligence  or  overloading,  and  to 

insure  the  apparatus  against  fire  for  the  sum  of  ,  and  to 

observe  the  conditions  attached  hereto,  to  which  I  (we)  have  placed 
my  (our)  signature,  and  a  copy  of  which  remains  in  (my)  our 
possession,  and  to  sign  (if  required)  an  agreement  to  this  effect,  to 
be  drawn  up  by  the  Town  Clerk. 

Dated  this day  of ,  191... 

Hirer  s  Signature  

Addrens 


Conditions. 

1.  The  hirer  must  agree  to  take  the  motor  for  a  period  of  not  less 
than  12  months. 

2.  The  rent  is  due  quarterly,  and  MUST  BE  PAID  IN  ADVANCE, 
the  first  payment  to  be  made  before  the  motor  is  connected.  In 
the  event  of  the  amount  for  hire,  current  consumed,  or  any  repairs 
that  may  have  been  executed,  becoming  overdue,  the  cubbent  will 

BE  CUT  OFF. 

3.  The  rent  includes  starting  gear,  but  all  other  accessories,  such 
as  spare  brushes,  oil,  special  pulleys,  &o.,  must  be  paid  for  in 
advance. 

A  small  charge  is  made  for  fixing  the  motors,  as  per  scale  below  : 
Size  of  motor.  Charge  for  fixing. 

1—7    H.P 7s.  6d. 

8—16  H.P 103.  Od. 

'16—20  H.P 15s.  Od. 

21—35  H.P ...  208.  Od. 

4.  The  hirer  to  provide  the  necessary  foundations. 

5.  Only  oil  to  be  obtained  from  this  Department  must  be  used  on 
the  bearings,  for  which  Is.  8d.  per  gallon  will  be  charged,  which 
must  be  paid  in  advance. 

6.  Only  brushes  obtained  from  this  Department  must  be  used, 
and  they  must  be  fixed  by  the  Corporation  Inspector.  A  charge  of 
Is.  per  brush  will  be  made. 

7  The  hirer  to  provide  a  double-pole  switch  and  two  single-pole 
fuses  near  the  meter,  and  the  wiring  from  the  meter  to  the  motor. 

8.  The  hirer  to  pay  for  any  damage  done  to  the  motor  or  starting 
gear  due  to  fire,  negligence  or  overloading. 

9.  If  rf  quired  by  the  Town  Council,  the  hirer  shall  enter  into  a 
stamped  agreement  with  them,  embodying  the  terms  of  the  hire  of 
the  motor. 

10.  The  motor  not  to  be  loaded  above  its  rated  capacity. 

11.  No  motor  or  fittings  belonging  to  the  Town  Council  shall  be 
subject  to  the  landlord's  hypothec  for  rent,  or  be  liable  to  be  taken 
in  execution  under  any  diligence,  or  any  process  of  Court,  or  by  any 
proceedings  in  cessio  or  bankruptcy  against  any  person  in  whose 
possession  the  same  may  be,  as  provided  in  the  Govan  Electric 
Lighting  (Further  Powers)  Act,  1904. 


(Signed) 

Hirer''s  Signature 
Address   


Theodore  C.  Parsons, 

Burgh  Electrical  Engineer. 


This  part  to  be  retained  by  the  Hirer. 

BURGH  OF  GOVAN  ELECTRICITY  DEPARTMENT. 


Particulars  Relating  to  the  Hire  of  Electric  Motors. 


The  Burgh  of  Govan  are  prepared  to  let  out  on  hire  electric  motors 
of  1  H.P.  and  upwards  upon  the  conditions  stated  below  : — 

1.  The  hirer  must  agree  to  take  the  motor  for  a  period  of  not  less 
than  12  months. 

2.  The  rent  is  due  quarterly,  and  must  be  paid  in  advance. 
the  first  payment  to  be  made  before  the  motor  is  connected.  In  the 
event  of  the  amount  for  hire,  current  consumed,  or  any  repairs  that 
may  have  been  executed,  becoming  overdue,  THE  cubbent  will  be 

OUT  OFF. 

3.  The  rent,  which  is  given  APPBOXIMATELK  for  the  different 
sizes  of  shunt-wound  semi-enclosed  motors  in  the  following  table, 
-noludes  starting   gear,  but   all   other    aooessorici'.   such   as    spare 
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bruflhep,   oil,  Hpecial    pulleyp,  &c.,  mnst   be    paid 
Special  prices  (fiven  for  totally  enclosed  motors. 


for  in  advance. 


Size  of 

Standard 
pulley. 

motor  lo 

Voltage. 

Speed. 

n.H.p. 

Dia. 

Face. 

Id. 

In. 

B.l-.M. 

1 

250 

m 

3 

1,400 

1-3 

5 

4 

640 

2 

H 

3i 

1.350 

2-4 

5 

4 

900 

3 

.5 

4 

1,400 

3-5 

(5 

H 

725 

r)-25 

500 

y 

6 

815 

.') 

u 

6 

470 

7 

9 

t) 

690 

7-25 

12 

7 

435 

11 

9 

6 

990 

irr. 

12 

7 

630 

11  % 

12 

■     7 

470 

i:. 

12 

7 

790 

Hi 

14 

8 

550 

20 

14 

8 

700 

20 

15 

10 

530 

27 

14 

8 

950 

27.-. 

15 

10 

550 

30 

1.-) 

10 

805 

30 

18 

12 

480 

;!." 

18 

12 

540 

:i.". 

18 

12 

430 

Rent  of  Rcnt.o/ 

motor       I        rails 

per  Bnnum.  '  (cr  annum. 


£  8.  d.  I 

2  0  0  i 

2  8  0 

2  4  0 

2  12  0 

2  10  0 

3  2  0 

4  10  0 

5  0 
4 
2 
6 
4 

G  16  0 

6  6  0 
8  0  0 
8  10  0 

10  6  0 
8  14  0 

11  10  0 
10  12  0 
13  12  0 
13  16  0 
15  12  0 


0 
0 
0 

0 
0 


28. 

2*. 

28, 
29. 
28. 
23, 
48. 

4  a. 
4a. 
4s. 

48 

4s. 

48. 
48. 
63, 
68. 
63. 

6s. 
68. 
68. 

83. 
88. 

83, 


A  small  charge  is  also  made  for  fixing  the  motor,  as  per  scale 
below  ; — 

Size  of  motor.  •  Charge  for  fixing. 

1—7    H.P 7p.  6d. 

8— 15H.P lOi.  Od. 

16— 20  H.P 15s.  Od. 

21— 35  H.P 208.  Od, 

4.  The  hirer  to  provide  the  necessary  foundations. 

0.  Only  oil  to  be  obtained  from  this  Department  must  be  used  on 
the  bearings,  for  which  Is.  8d.  per  gallon  will  be  charged,  which 
must  be  paid  in  advance. 

6.  Only  brushes  obtained  from  this  Department  must  be  used,  and 
they  must  be  fixed  by  the  Corporation  inspector,  A  charge  of  Is. 
per  brush  will  be  made, 

7,  The  hirer  to  provide  a  double-pole  switch  and  two  single-pole 
fuses  near  the  meter,  and  the  wiring  from  the  meter  to  the  motor. 

8.  The  hirer  to  pay  for  any  damage  done  to  the  motor  or  starting 
gear  due  to  fire,  negligence  or  overloading, 

9.  If  required  by  the  Town  Council,  the  hirer  shall  enter  into  a 
stamped  agreement  with  them,  embodying  the  terms  of  the  hire  of 
the  motor. 

10,  The  motor  not  to  be  loaded  above  its  rated  capacity, 

11,  No  motor  or  fittings  belonging  to  the  Town  Council  shall  be 
subject  to  the  landlord's  hypothec  for  rent,  or  be  liable  to  be  taken 
in  execution  under  any  diligence  or  any  process  of  Court,  or  by  any 
proceedings  in  cessio  or  bankruptcy  against  any  person  in  whose 
possession  the  same  may  be,  as  provided  in  the  Govan  Electric 
Lighting  (Farther  Powere)  Act,  1904, 


(Signed) 

ffircr^s  Sig7Uitit/re 
■Address    


Theodore  C.  Pabsonp, 

Burgh  Electrical  Engineer, 


BURGH   OF  GOVAN   ELECTRICITY  DEPARTMENT. 


Electricity  Works,  Helen  Street,  Govan. 


APPLICATION    FORM    FOR    HIRE-PURCHASE    OF    MOTORS. 


I  (We)  , desire  to  purchase  from 

the  Corporation  of  Govan,  Electric  Motors  of  the  following  sizes,  and 
to  pay  for  the  same  in quarterly  payments  as  given  below  : — 


MOTOBS. 

!           No.  Of 
1          auarterlv 

Amount 

of  each 

payment. 

No. 

! 

H.P. 

1       payments. 

1                                      i 

] 
1 

for  use  atmy  (our)  premises  fituatfi  at 

and  I  (we)  undertake  to  pay  for  the  hire  of  the  motors  at  the  alove 
rates,  and  for  any  repairs  due  to  negligence  or  ovexloarfiinp,  and  to 

insure  against  fire  for  the  sum  of and  to  obi-erve 

the  conditions  attached  hereto,  to  which  I  ^we)  have  placed 
my  (our)  signature,  and  a  copy  of  which  remains  in  nny  (our) 
pot  session,  and  to  sign  (if  required)  an  agreement  to  this  effeof,  to  be 
grawn  up  by  the  Town  Clerk. 

Dated  this day  of ,  191... 


Charge  for  fixing. 
...     7p.  6d. 
...   10^.  Od. 
...   15b.  Od. 
...  20.».  Od. 


Conditions. 

1.  The  rent  is  due  quarterly,  and  MCST  BE  PAID  IS  advance 
the  first  payment  to  be  made  before  the  motor  i»  connected.  In  the 
event  of  the  amount  for  hire,  current  consumed  or  any  repairs  that 
may  have  been  executed,  becoming  overdue,  the  cckeent  will  be 

COT   OFF. 

2.  The  rent  includes  starting  gear,  but  uW  other  accefleorie".  such 
aa  spare  brushes,  oil,  special  pulleyp,  ice.,  must  be  paid  for  in 
advance. 

A  small  charge  is  made  for  fixing  the  motorf,  as  per  scale 
below  : — 

Size  of  motor. 

1 — 7    H.P 

8— 15  H.P 

16— 20  H.P 

21 — 35  H.P 

3.  The  hirer  to  provide  the  necessary  foundations. 

4.  Only  oil  to  be  obtained  from  this  Department  must  be  used  on 
the  bearings,  for  which  Is.  8d.  per  gallon  will  be  charged,  which 
must  be  paid  in  advance. 

5.  Only  bruphes  obtained  from  this  Department  must  be  used,  and 
they  must  be  fixed  by  the  Corporation  inspector.  A  charge  of  Is. 
per  brush  will  be  made. 

6.  The  hirer  to  provide  a  double-pole  switch  and  two  single-pole 
fuses  near  the  meter,  and  the  wiring  from  the  meter  to  the  motor. 

7.  The  hirer  to  pay  for  any  damage  done  to  the  motor  or  starting 
gear  due  to  fire,  negligence  or  overloading. 

8.  If  required  by  the  Town  Council,  the  hirer  shall  enter  into  a 
stamped  agreement  with  them,  embodying  the  terms  of  the  hire  of 
the  motor, 

9.  The  motor  not  to  be  loaded  above  its  rated  capacity. 

10.  Until  the  purchase  is  completed,  the  motor  and  equipment  to 
remain  the  property  of  the  Corporation,  and  the  hirer  must  not  sell 
remove  or  alter  the  motor  or  equipment  without  the  consent,  in 
writing,  of  the  Corporation. 

11.  No  motor  or  fittings  belonging  to  the  Town  Council  shall  be 
subject  to  the  landlord's  hypothec  for  rent,  or  be  liable  to  be  taken 
in  execution  under  any  diligence,  or  any  process  of  Court  or  by  any 
proceedings  in  cessio  or  bankruptcy  against  any  person  in  whose 
possession  the  same  may  be,  as  provided  in  the  Govan  Electric 
Lighting  (Further  Powers)  Act,  1904, 

(Signed)        Theodore  C.  Pabsons, 

Burgh  Electrical  Engineer, 


Hirer  s  Signature 
Address   


This  part  to  be  retained  by  the  Hirer. 

BURGH  OF  GOVAN  ELECTRICITY  DEPARTILENT. 


Particulars    relating   to   the    Hire-Purchase   of    Electric    Motors. 


The  Burgh  of  Govan  are  prepared  to  let  out  on  hire-purchase  elec- 
tric motors  of  1  H.P.  and  upwards  upon  the  conditions  stated 
below  : — 

1.  The  rent  is  due  quarterly  and  must  be  paid  in  ad\ance,  the 
first  payment  to  be  made  before  the  motor  is  connected.  In  the 
event  of  the  amount  for  hire,  current  consumed,  or  any  repairs  that 
mpy  have  executed,  becoming    overdue,    the  ccbbent  will  be 

CUT  OFF.  ,       ^,       ■,.-         i. 

2.  The  rent,  which  is  given  approximately  for  the  different 
sizes  of  shunt-wound  semi-enclosed  motors  in  the  following  table, 
includes  starting  gear,  but  all  other  accessories,  such  as  spare 
brushep,  oil,  special  pulleyp,  Jcc,  must  be  paid  for  in  advance. 
Special  prices  given  for  totally  enclosed  motors. 


Hirer's  SigTUxture 
Address    


Size  ol 

Standard 

Quarterly  instalments  for  hire  purchase  of     i 

motor 
in 

B.H.F. 

Volt- 

pulley. 

Speed. 

motor,  startini?  gear  and  rails.                , 

age. 

Dia. 

Pace 

1  year.     2  years. 

3  5  ears.     4  years. 

5  J  ears. 

In. 

lo. 

RP.M. 

£     8. 

d. 

S    9.  d. 

£     %,  0,'£    8.  d. 

£  3.    d. 

1 

2.-.0 

3f 

3 

1,400 

3    8 

3 

116  8 

1    6    4  1    010 

17    8 

13 

5 

4 

640 

4  15 

2 

2113 

116    Sil    9   2 

1    4    9 

2 

4+ 

34 

1,350 

4    8 

2 

2    76 

114    0  1    7    0 

1    210| 

24 

5 

4 

900 

5    2 

10 

2  15  7 

119    71111    5 

1    6    7 

3 

5 

4 

1.400 

4  18 

0 

2  12  7 

117    8|l    9  10 

15    5 

35 

6 

44 

725 

6    2 

0 

3    55 

2   6  10 

117    4 

111    7 

5  25 

500 

9 

6 

815 

9    0 

0 

4  16  8 

3    9    2 

214    9 

2    6    7 

5 

9 

6 

470 

10    2 

0 

5    89 

8  18   0 

3    1    9 

212    7 

7 

9 

R 

690 

1010 

0 

5119 

4    0   0|3    3    7 

2  14    0 

725 

12 

7 

485 

12    0 

0 

6    92 

4  12   9 

3  13    7 

3    2    4 

11 

9 

ft 

990 

1012 

4 

6144 

4    2   0 

3   6   0 

•i  15    2 

ir5 

1^ 

7 

630 

^2    8 

0 

6  13  4 

4  15    7 

3  16   0 

3   4    4 

11 

12 

7 

470 

13  10 

0 

7    54 

6    4    2 

4    2   9 

3  10    6 

15 

l"^ 

7 

7P0 

12  10 

0 

6  14  2 

4  16    2 

3  16   4 

3    4    9 

16 

14 

8 

55o 

16    3 

0 

8126 

6    3    9  4  18    6 

4    3    2 

20 

14 

8 

700 

16  18 

0 

9    20 

6  10    0  5    3    2 

4    7    7 

20 

15 

10 

5.30 

20    8 

0 

U    00 

717    4,6    5    0 

5    6    0 

27 

14 

8- 

950 

i7    5 

0 

9    60 

6  13    0  5    5    2 

4    9    6 

27o 

15 

10 

"  650 

22  12 

0 

12    30 

8  14    9  6  18    0 

517    2 

30 

15 

10 

805 

21    0 

6 

11    60 

8    2    0  6    9    0 

5    9    0 

30 

18 

12 

480 

27    4 

0 

14  12  0 

10    9    0  8    6    0 

7    10 

36 

18 

l^ 

640 

27    8 

0 

14  160 

1011    6,8    7    6 

7    2    6 

35 

!,  !i8 

12 

430 

31    0 

0 

1612  0 

1118    0|9   9    0 

8    0   6 
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A  small  charge  is  also  tnade  for  fixing  the  motor,  as  per  scale 
below  : — 

3iB«>  of  motor.  Charge  for  flxinc 

1 — 7    H.P 7e.  6d* 

8— loH.P lop.  Od. 

16-2(»H.P }5^.  Od. 

J  -85  H.P ...  20^  Od. 

;^.  The  hirer  to  provide  the  uecessary  fonndations. 

4.  Oaly  oil  to  be  obtained  from  this  Department  must  be  used  on 
the  bearings,  for  which  Is.  8d.  per  gallon  will  be  charged,  and 
which  must  be  paid  in  advance. 

5.  Only  brushes  obtained  from  this  Department  must  be  used,  and 
they  must  be  fixed  by  the  Corporation  inspector.  A  charge  of  Is. 
per  brush  will  be  made. 

6.  The  hirer  to  provide  a  double-pole  switch  and  two  single-pole 
fuses  near  the  meter,  and  the  wiring  from  the  meter  to  the  motor. 

7.  The  hirer  to  pay  for  any  damage  done  to  the  motor  or  starting 
gear  due  to  fire,  negligence  or  overloading. 

8.  If  required  by  the  Town  Council,  the  hirer  shall  enter  into  a 
stamped  agreement  with  them,  embodying  the  terms  of  the  hire  of 
the  motor. 

9.  The  motor  not  to  be  loaded  above  its  rated  capacity. 

10.  Until  the  purchase  is  completed,  the  motor  and  equipment  to 
remain  the  property  of  the  Corporation,  and  the  hirer  must  not  sell, 
remove  or  alter  the  motor  or  equipment  without  the  consent  in 
writing  of  the  Corporation. 

11.  No  motor  or  fittings  belonging  to  the  Town  Council  shall  be 
subject  to  the  landlord's  hypothec  for  rent,  or  be  liable  to  be  taken 
in  execution  under  any  diligence  or  any  process  of  Court,  or  by  any 
proceedings  in  cessio  or  bankruptcy  against  any  person  in  whose 
possession  the  same  may  be,  as  provided  in  the  Go  van  Electric 
Lighting  (Further  Powers)  Act,  1904. 

(Signed)        Theodore  C.  Pabsons, 

Burgh  Electrical  Engineer. 

Hirer'' s  Signature 

Address 

The  rentals  shown  are  approximately  those  for  standard 
shunt-wound  semi-enclosed  motors,  ironclad  switches,  fuses 
and  starters,  all  of  first-class  make,  at  prices  prevailing  in 
1912.  The  charges  would  be  slightly  higher  for  compound- 
wound,  and  considerably  higher  for  totally -enclosed  or  pipe- 
ventilated  motors,  special  prices  for  which  can  te  given  on 
application. 

Cai-ds. — When  a  motor  has  been  installed,  a  "  Motor  Out- 
wards" card  is  filled  in  by  the  motor  superintendent  and 
sent  up  to  the  head  office,  and  the  entiy  is  made  there  in 
the  Motor  Valuation  Book  and  in  the  card  or  loose-leaf 
register.  A  similar  procedure  takes  place  when  a  motor  is 
removed  from  a  hirer's  premises.  Suggested  foims  of  cards, 
which  might  with  advantage  be  printed  in  different  colours, 
are  given  on  p.  474. 

(To  be  continued.) 


REVIEWS. 


High  and  Low-Tension  SwitcJigear  Desit^n.  By  A.  G. 
CoLLis.  London  :  Constable  &  Co.  Price  10s.  6d. 
net. 

The  literature  of  electrical  engineering  is  not  over- 
burdened with  works  dealing  with  switchgear,  and  the 
present  work,  which  has  been  compiled  with  the  object  of 
giving  the  result  of  researches  made  for  the  purpose  of  obtain- 
ing accurate  data  as  to  the  effects  of  opening  and  closing 
electric  circuits,  is  welcome. 

The  larger  portion  of  the  book  is  expressly  intended  only 
as  an  introduction  to  the  main  elements  of  design,  and  the 
subject  is  treated  in  such  a  manner  that  the  essentials  may 
be  easily  understood  by  those  interested  in  this  class  of 
apparatus. 

The  scheme  of  the  volume  is  such  that  the  first  four 
chapters  forming  Part  I  deal  with  alternating-current  switch- 
gear,  while  direct-current  apparatus  is  treated  in  Part  II, 
also  consisting  of  four  chapters. 

Chapter  I  is  partly  introductory,  and  deals  with  switchgear 
for  high-pressure  service,  the  problem  of  section alising, 
colliery  switchgear  and  the  like,  the  treatment  being  clear 
and  concise.  The  author  is  very  severe  on  manufacturers. 
Aft?r  describing  the  difficulty  he  had  to  overcome  to  make 
experiments  in  connection  with  the  subject,  he  states  that  : 


•'  The  tendency  is  to  copy  one  or  another's  manufacture, 
incorporating  their  particular  ideas,  whereas  design  should 
be  primarily  based  on  principles  derived  from  acfurate  data. 
Insensate  competition  and  the  controlling  interest  of  those 
who  rule  the  industry  and  have  no  intimate  knowledge  of 
technique  are  responsible  for  the  features." 

The  vital  subject  of  oil-switch  design  is  considered  in 
Chapter  II.  There  is  a  short  account  of  internal  and 
external  reactance  in  alternators,  and  the  effect  thereof  on 
the  controlling  switchgear'.  The  author  does  not  advise  the 
use  of  external  reactance,  as,  in  his  opinion,  the  safeguard 
secured  in  this  manner  introduces  greater  evils  into  the 
system,  which  are  detrimental  to  the  continuity  of  supply. 
This  is,  of  course,  in  direct  opposition  to  modern  American 
ideas.  A  number  of  interesting  oscillograph  records  of 
short  circuits  in  large  systems  are  given,  illustrating  the 
very  high  rate  of  current  rise  incurred,  &c.  Some  inform- 
ation— of  a  rather  scrappy  character,  however — is  given 
regarding  corona  phenomena,  surges,  oscillations,  &c. 

Chapter  III  is  devoted  to  the  discussion  of  apparatus  for 
protecting  alternating-current  circuits,  &c.  Two  formuhv 
are  given  on  page  85,  but  the  meaning  of  the  symbols  used 
is  not  specified.  These  refer  to  the  induced  e.m.f.  of 
generators  and  transformers,  and  while,  of  course,  they  are 
easily  understood  by  the  initiated,  the  omission  to  make  their 
meaning  clear  cannot  be  commended.  A  number  of  con- 
nection diagrams  are  given,  some  of  which  are  valuable, 
while  others  are  of  the  most  elementary  character. 

The  concluding  chapter  of  the  alternating-current  section 
deals  with  the  measurement  of  output,  and  a  large  number  of 
methods  of  connecting  wattmeters  to  various  types  cf 
circuit  are  given.  Some  interesting  curves  illustrating  tie 
accuracy,  or,  rather,  the  want  of  accuracy,  in  wattmeters 
are  a  happy  feature.  Ammeters  and  voltmeters  are  briefly 
treated,  together  with  some  other  subjects  only  remotely 
related  to  switchgear. 

Chapter  V,  the  opening  one  of  the  direct' current  section, 
deals  with  the  precautions  and  the  protective  apparatus 
necessary  for  the  paralleling  of  generators,  circuit-breakers, 
porcelain  fuse  tests,  &c.  A  considerable  number  of  repro- 
ductions from  oscillograph  tests  are  included,  whi(h,  as  tie 
author  says,  repay  the  difficulty  and  inconvenience  of  obtain- 
ing them,  as  the  result  is  beyond  dispute. 

In  Chapter  VI  we  have  a  brief  survey  of  air-break 
switches,  diagrams  of  generator  and  motor-generator  panels, 
and  so  on.  We  are  glad  to  see  that  the  author  is  opposed 
to  the  old-fashioned  idea  of  not  using  the  hinge  of  a  knife- 
switch  for  current-carrying  purposes. 

The  requirements  of  switches  for  mining  work,  equipment 
of  booster  panels,  connection  diagrams  of  controlleis  and  the 
calculation  of  the  resistances  for  motor  starters  are  discussed 
in  the  succeeding  chapter,  together  with  some  alternating- 
current  work  and  tables.  The  treatment  is  too  brief  to  be 
of  much  use  to  a  beginner,  in  several  instances. 

The  greater  part  of  Chapter  VIII  deals  with  subjects  quite 
foreign  to  direct-current  switchgear.  For  example,  we 
have  dissertations  on  power  factor,  rotary  converters,  three- 
phase  transformation,  synchronous  motors,  &c. 

The  Board  of  Trade  electricity  regulations  are  added  as  an 
appendix. 

The  few  misprints  that  appear  are  not  important,  and  are 
quite  easily  detected.  The  book  abounds  with  practical 
"  tips,"  and  contains  a  good  deal  of  original  work.  The 
style,  however,  is  somewhat  scrappy,  and  the  price  appears 
somewhat  stiff  for  a  book  which  consists  of  only  205  pages, 
and  is  intended  to  appeal  to  "  the  great  body  of  engi- 
neers and  artisans  in  all  departments  of  electrical  engi- 
neering practice." — H.  G.  S. 


Electricity  for  the  Farm  and  Home.  By  Frank  Koester. 
1913.  New  York:  Sturgis  &  Walton  Co.  Price  .*1.0 
net. 

This  book  is  especially  addressed  to  the  American  farmer, 
who  will  no  doubt  find  it  useful  in  keeping  him  au  fait  with 
what  has  already  been  done  in  the  way  of  applying  elec- 
tricity about  the  farm  and  homestead.  Both  examples  and 
illustrations  are  confined  to  farms  in  America  and  Goimany, 
where  the  conditions  differ  somewhat  from  those  obtaining 
in  this  country;    at  the  same  time  m^ioh  of  the  piactice 
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described  is  applicable  over  here  and,  in  any  case,  it  behoves 
British  agriculturists  to  keep  in  touch  with  the  latest  deve- 
lopments abroad.  What  arc  often  referred  to  as  "  farms  " 
by  the  author  would  be  known  as  large  estates  in  this 
country,  and  these  are  the  only  examples  given  of  the  private 
generation  of  electricity  for  power  and  lighting.  For  the 
smaller  farms,  it  is  assumed  that  current  is  derived  from 
public  mains,  or  that  a  number  of  farmers  share  a  generating 
station  between  them. 

What  appears  to  make  the  conditions  more  favourable  to 
the  use  of  electricity  in  Germany  than  in  this  country  is  the 
number  of  special  industries  carried  on  by  the  farmer, 
which  demand  power.  For  instance  : — Beet,  potato  and 
other  leaves  are  artificially  dried  for  cattle  food,  while 
potatoes  themselves  are  similarly  treated,  or  used  in  the 
manufacture  of  alcohol,  starch  and  potato  flour.  These 
agricultural  industries  make  the  generation  and  distribution 
of  electricity  a  commercial  success  where  similar  ventures 
would  fail  in  English  rural  districts. 

A  good  deal  of  instruction  and  information  as  regards  the 
details  of  various  types  of  installation  might  very  well  have 
been  omitted,  as  the  reader  is  frequently  urged  to  employ 
an  expert  engineer,  who  presumably  would  be  well  versed 
in  these  matters.  For  example,  a  table  is  given  in  which 
the  losses  in  b.th.u.  per  lb.  of  coal  are  analysed  for  a 
high-class  steam-driven  plant,  and  we  are  given  further  on 
full  details  of  the  devices  for  insulating  storage  battery  cells. 
Yet  the  instructions  are  not  nearly  complete  enough  to 
enable  a  reader  to  choose  a  suitable  plant  for  himself,  and 
install  it  in  the  best  possible  manner.  Failing  a  more 
popular  work,  this  book  may  serve  to  interest  the  British 
farmer  in  the  subject,  and  it  contains  a  good  deal  of 
information  which  should  prove  useful  to  electrical 
engineers  specialising  in  agricultural  applications.  At  the 
same  time,  a  much  more  convincing  and  easily  understood 
book  will  be  needed  to  cause  a  clamour  amongst  the  farmers 
of  this  country  for  supplies  of  electricity. 

We  believe  that  in  the  long  run  electricity  will  be  used 
wherever  power,  light  or  heat  is  required,  but  owing  to 
the  peculiar  conditions  under  which  it  is  carried  on,  the 
farming  industry  is  likely  to  form  one  of  the  last  strong- 
holds of  the  oil  engine. 

An  instance  may  be  given  of  a  farm  of  about  400  acres 
(quite  an  average  size)  where  a  6-h.p.  paraffin  engine 
prepares  fodder  for  40  horses  and  cattle,  besides  a  number 
of  sheep.  Only  about  3  h.p.  is  really  needed,  and  oil 
averages  2s.  6d.  a  week,  which  does  not  offer  much  scope 
for  economy  from  electricity  or  any  other  form  of  power. 
On  the  other  hand,  if  public  supplies  of  electricity  were 
within  reach,  farmers  would  assuredly  adopt  electric  powei- 
and  light  if  only  on  account  of  their  safety  and  convenience. 
The  smaller  farmers  could  still  hire  threshing  tackle  as  they 
do  now,  but  the  engine  would  be  replaced  by  a  suitable 
motor. 

Electrical  labour-saving  appliances  would  not  be  of  much 
value  to  farmers  under  the  present  conditions,  but  the 
industrial  unrest  is  extending  to  farm  labourers,  and  by  the 
time  public  supplies  are  available,  the  farmer  will  be  as 
anxious  to  save  hand  labour  as  any  other  employer. 


THE    "HAND"    OF    AN    ARMATURE. 


By  HUMPHRY  MacCALLUM,  B.Sc,  A.M.I.C.E. 


In  the  opinion  of  the  writer,  it  is  eminently  desirable  that 
there  should  be  a  definite  and  universally  accepted  meaning 
to  the  terms  "  right-handed  "  and  "  left-handed  "  as  applied 
to  armature  windings  of  the  usual  drum  type  ;  but  whereas 
the  leading  authors  agree  upon  this  point  when  the  obsolete 
"  ring  "  is  under  discussion — see  fig.  1 — it  will  be  found  that 
in  many  books  no  reference  is  made  to  the  "  hand  "  of  the 
modern  drum  armature,  and  where  the  point  is  dealt  with 
the  definitions  given  are  frequently  out  of  date  and  of 
doubtful  value. 

As  an  example,  the  following  appears  in  one  of  the  best 
of  modern  text-books  : — 


"  In  every  symmetrical  drum,  without  exception,  the  rule 
for  finding  the  hand  of  the  system  may  be  more  simply  ex- 
pressed by  saying  that  the  winding  must  Vje  traced  from  a 
sector  down  the  path  which,  at  the  a>mmutator  end,  lies 
nearest  to  the  armature  core,  i.e.,  from  the  commutator  end 
down  to  the  lower  arm  of  the  barrel-wound  loop,  or  down 
the  end  connector  to  a  short  bar  in  the  armature  with  in- 
volute end  connections.      If  we  are  then  led  to  touch  at  the 


Right-handed.       Left-handed 


Fia.  1. — Ring  Armatuee 
Windings, 


Fig.  2, — DauM  Abmatcbe 
Windings. 


sectors  adjacent  to  our  starting  point  in  a  clockwise  direc- 
tion, the  system  is  right-handed,  or  in  a  counter-clockwise 
direction,  it  is  left-handed." 

In  other  words,  armatures  which  are  built  up  of  coils  a  or 
D,  fig.  2,  will  be  right-handed,  and  those  which  are  built  up 
of  coils  such  as  b  or  c  will  be  left-handed. 

In  actual  practice  the  difference  between  a  and  b  or 
between  c  and  d  lies  only  in  the  shape  of  the  coil  as  deter- 
mined by  the  way  it  is  "  spread  "  or  opened  out  before 
mounting  on  the  core,  and  complete  armatures  built  from 
either  kind  of  coil,  but  having  the  same  number  of  con- 
ductors, will  be  perfectly  interchangeable.      On  the  other 


Left-hand  or  retrogressive.  Right-hand  or  progressive. 

Fig.  3.— One  Section  of  a  Paballel  Winding, 

hand,  those  armatures  which,  according  to  the  above  defini- 
tion, are  of  the  same  "  hand,"  will  not  be  interchangeable, 
for  if  run  in  the  same  magnet  systems  they  will  give  opposite 
directions  of  rotation. 

For  this  reason  the  above  method  of  classification  must 
be  regarded  as  unsatisfactory,  and  it  would  appear  more 
logical  to  reserve  the  terms  right  and  left  hand  as  in  the 
following  definitions,  for  the  purpose  of  distinguishing 
between  those  armatures  which,  under  similar  conditions,  give 
opposite  directions  of  rotation. 

Right-handed  armatures  are  those  in  which  the 
positive  brushes  are  opposite  the  x  poles  of  the 
field  magnet  when  the  direction  of  rotation  is  clock- 
wise when  viewed  from  the  commutator  end. 
r  Left-handed  armatures  are  those  in  which  the 

N   I      positive  brushes  are  opposite  the  n  poles  of  the 
[___J      field   magnet   when   the   direction  of   rotation  is 
'''"T^^     counter-clockwise    when   viewed  from   the  com- 
mutator end. 
Under  such  a  system  all  lap-wound  armatures  built  up  of 
coils  similar  to  a  and  b  (fig.  2),  or  e  (fig.  3).  will  be  *'  left- 
handed,"  and  tliose  built  up  of  coils  c  and  d  (fig.  2),  or  f 
(fig.  3),  will  be  "right-handed." 

An  important  advantage  of  this  method  of  classification 
is  that  it  applies  equally  well  to  the  series  or  the  parallel 
armature  (see  fig.  4).  The  essential  diflfereuce  between  the 
two  hands  in  either  case  is  that  in  the  "  right-hand " 
coupling  the  coil  ends  or  the  ends  of  a  "  round  "  cross  one 
another,  whereas  in  the  "  left-hand  "  coupling  they  do  not 
cross,  a  distinction  which  gives  rise  to  the  following  perfectly 
definite  rules : — 

1.  In  all  lap  or  parallel-wound  drum  armatures  if  the 
ends  of  a  section  cross  one  another,  the  winding  is  "  right- 
handed,"  but  if  they  do  not  cross  it  is  *'  left-handed." 

2.  In  all  wave  or  series- wound  drum  armatures,  if  the 
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ends  of  a  complete  round,  consisting  of  /*/2  sections,  cross  one 
another,  the  winding  is  "  right-handed,"  and  if  they  do  not 
cross  it  is  "  left-handed." 

In  the  case  of  the  wave-wound  armature  a  further  dis- 
tinction between  the  two  "  hands  "  results  from  the  fact  that 
the  number  of  active  conductors  z  must  comply  with  one  or 
other  of  the  following  formulie  : — 

(a)  z  =  p  y  —  c  p  =  number  of  poles. 

y  =  average  winding'  step. 
ih)  z  =  p  y  -\-  c  c  =  number  of  circuitp. 

Formula  (a)  gives  a  winding  in  which  the  ends  of  the 
rounds  cross,  and  which  is,  therefore,  "  right-handed,"  while 
formula  (b)  corresponds  to  a  winding  in  which  the  ends  do 
not  cross,  and  therefore  to  a  "  left-handed  "  winding. 

Objection  may  be  taken  to  the  use  of  the  terms  "  right 
hand  "  and  "  left  hand  "  on  the  ground  that,  in  the  case  of 
the  modern  drum  armature  at  any  rate,  they  are  of  an 
empirical  nature,  and  have  no  obvious  connection  with 
right-handed  or  left-handed  motion.  It  will  be  noticed, 
however,  that  in  the  case  of  all  windings  (lap  or  wave)  which 
are  right-handed  in  accordance  with  the  above  system  of 
classification,  if  a  start  be  made  at  any  com-plate  and  the 
winding  be  followed  to  the  right  it  will  be  found  to  progress 


Left-hand  or  retrogressive. 

Fig.  4.— One  "Round 


Eight-hand  or  progressive 

OF  A  4-PoLE  Series  Winding. 


to  the  right,  and  if  a  start  be  made  to  the  left  the  progress 
will  be  to  the  left.  That  is  to  say,  a  right-handed  winding 
progresses  in  the  same  direction  as  the  start.  In  the  case 
of  left-hand  windings  the  opposite  holds  good,  so  that  the 
terms  "  progressive  "  winding  and  "  retrogressive  "  winding, 
which  have  been  suggested  by  Messrs.  Sheldon  and  Hausmann 
("Dynamo-Electric  Machinery,"  page  57,  Crosby  Lock  wood) 
are  alternatives  respectively  to  the  more  usual  "  right- 
handed  "  and  "  left-handed  "  winding. 


AISGILL    REFLECTIONS. 


I. — Continental  Eailways  and   Electric  Lighting. 

Since  the  Aisgill  disaster,  numerous  suggestions  for  the 
avoidance  of  railway  accidents  have  appeared  in  the  corres- 
pondence columns  of  the  daily  newspapers  and  also  in  the 
technical  Press.  Comparisons  have  also  been  made  between 
British  company-owned  and  Continental  State-owned  rail- 
ways, with  a  view  to  showing  that  on  State  railways  the 
question  of  cost  is  not  allowed  to  stand  in  the  way  when  the 
safety  of  the  travelling  public  is  concerned.  There  may  be  a 
germ  of  truth  in  this,  as  a  company  must  of  course  consider  the 
question  of  cost,  seeing  that  they  have  not  a  free  hand  in 
the  imposition  of  passenger  fares  ;  but,  on  the  other  band, 
no  com.pany  engaged  in  a  competitive  business  can  afford  to 
ignore  its  customers'  interests. 

Seeing  that  the  question  of  State  control  has  been  raised, 
it  will  be  interesting  to  look  into  the  past  records  of  foreign 
railways,  when  it  will  be  seen  that  the  gas  lighting  of  coaches 
has  been  as  disastrous  on  the  Continent  as  in  this  country, 
and  the  records  furnish  additional  arguments  for  the  entire 
abolition  of  gas  on  British  railways. 

The  danger  of  gas-lighted  trains  was  brought  prominently 
before  the  German  Government  early  in  1901,  when  in  a 
terrible  railway  accident  at  Oiienbach  several  persons  lost 
their  lives  owing  to  the  coaches  being  set  on  fire  by 
escaping  gas.     Herr  von  Thielen,  the  Railway  Minister  at 


the  time,  stated,  during  a  discussion  in  the  Lower  Chamber 
of  the  Prussian  Diet,  that  a  completely  practicable  system  of 
electric  lighting  for  trains  did  not  exist,  but  that  when  such 
a  method  was  available,  the  authorities  would  provide 
£2,500,000  which  would  be  needed  to  effect  the  substitution 
of  electric  light  for  gas.  Trials  were  subsequently  made  on 
the  Berlin-Stettin  trains  with  steam  turbo-dynamos  fixed  on 
the  locomotives  to  supply  light  throughout  the  train,  and 
here  we  would  remark  that  as  far  back  as  1884 — 17  years 
before  the  German  experiments— trains  were  running  in 
England,  between  Liverpool  and  Manchester,  equipped  with 
an  almost  identical  system,  the  only  difference  being  that  a 
Tower  spherical  engine  was  used  instead  of  a  steam  turbine. 
What  was  the  precise  result  of  the  German  experiments  we 
cannot  say,  but  six  years  later,  when  an  accident  similar  to 
the  Offenbach  disaster  occurred  at  Strausberg  in  1907,  the 
dangers  of  gas  lighting  were  again  brought  forcibly  to  the 
front.  On  this  occasion  one  coach — the  mail  coach — was 
electrically  lighted,  and  it  is  noteworthy  that,  in  contradis- 
tinction to  the  others  which  were  gas-lighted  and  caught 
fire,  the  mail  van,  although  badly  smashed,  did  not  ignite. 
In  fact,  and  this  also  is  important,  one  of  the  lamps  con- 
tinued to  burn  after  the  accident,  and  facilitated  the  work 

of  rescuing  the  postal  officials.  The 
experience  parallels  that  of  the  Catesby 
tunnel  accident  of  1906,  when,  as 
pointed  out  in  our  last  issue,  the  only 
carriage  which  remained  lighted  and 
facilitated  rescue  operations  was  an 
electrically- lighted  carriage.  What 
becomes  of  the  argument  as  to  the 
dangers  of  a  short-circuit  in  view  of 
these  experiences  ? 

Returning  to  German  records,  we 
find  that  in  1907  when  the  Strausberg 
accident  occurred — six  years  after  the 
Government  had  commenced  their  elec- 
tric lighting  experiments — but  a  few 
trains  were  electrically  lighted  ;  these 
included  those  running  between  Berlin  and  Altona,  and  some 
of  the  so-called  "  D  "  trains  from  the  East  of  Germany,  but, 
comparatively  speaking,  the  amount  of  electric  lighting  on 
trains  was  small. 

Commenting  at  the  time  on  German  inaction  in  the 
matter,  we  said  in  our  issue  of  September  27th,  1907  : 
"  The  fact  is  that  gas  lighting  has  obtained  such  a  powerful 
hold  upon  the  German  ■  railways  that  very  little  hope  exists, 
notwithstanding  the  fresh  inquiries  that  are  being  made  on 
the  subject,  of  any  definite  proposals  being  made  for  the 
general  introduction  of  the  electric  light  throughout  the 
passenger  trains  in  Germany,  unless  a  repetition  of  the 
horrors  of  Offenbach  in  the  near  future  should  unfortunately 
occur,  and  perhaps  force  the  railway  authorities  to  deal  with 
the  question  seriously.  In  view  of  the  excellent  systems 
which  have  been  developed  in  this  country,  there  is  no  excuse 
for  their  inaction." 

It  is  a  somewhat  ironical  comment  on  the  last  sentence 
that  we  should  now  be  deploring  the  effects  of  gas  in  the 
Aisgill  catastrophe. 

Up  to  the  end  of  1911  very  little  had  been  done  in 
Germany  beyond  electrically  lighting  the  sleeping  cars  of  the 
State  railways  ;  but,  according  to  the  Frankfurter  Zeitung, 
it  had  thea  been  decided  that  in  future  all  passenger  cars 
should  be  equipped  with  electric  light  on  the  Rosenberg 
system,  a  system  in  which  each  car  is  provided  with  a  special 
dynamo  driven  from  the  axle,  and  an  accumulator  is  alsa 
provided  to  give  light  when  the  train  is  at  a  standstill. 

Turning  to  other  Continental  railways,  and  going  back 
no  further  than  the  end  of  1909,  we  find  from  our  issue  of 
January  7th,  1910,  that  during  the  Christmas  holidays  a 
shocking  accident  occurred  at  the  small  station  of  Uhersko 
between  Pardubatz  and  Chotzan,  to  the  express  which  starts 
at  Prague.  This  express  collided  with  a  goods  train  at  the 
station  named  above,  when  travelling  at  about  50  miles  an 
hour.  Immediately  after  the  collision  the  escaping  gas  was 
ignited  and  set  fire  to  the  train,  and  it  was  not  possible  to 
rescue  the  imprisoned  passengers  until  after  the  fire  was 
extinguished.  The  roll  of  victims  was  9  dead  and  IG  in- 
jured, many  of  the  deaths  being  due  to  suffocation.  We 
concluded  our  report  of  this  accident  in  thesf  words  : — 
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"We  trust  that  it  will  not  require  the  sacrifice  of  a 
considerable  number  of  British  lives  to  induce  our  railway 
companies  to  adopt  electric  lighting."  Yet  since  that  date 
we  have  had  to  record  collisions  succeeded  by  fire  at  Hawes 
Junction,  Saltley,  Ditton  Junction,  and  now  Aisgill ;  surely 
we  may  now  hope  that  the  human  sacrifice  is  complete,  and 
that  if  the  railway  companies  will  not  willingly  do  their 
obvious  duty,  means  will  be  taken  to  force  them  to  do  so. 

Following  on  the  accident  on  the  Canadian  Pacific  Rail- 
way early  in  1910,  when  the  fatalities  directly  due  to  the 
collision  were  augmented  by  the  fire  occasioned  by  the  gas 
used  for  lighting  the  carriages,  there  was  very  consider- 
able alarm  felt  in  Austria  in  consequence  of  the  Govern- 
ment's persistence  in  the  use  of  gas.  The  liveliest  dissatis- 
faction was  expressed  with  the  Ministry  of  Railways,  and 
resolutions  were  moved  in  the  State  Railways  Council  in 
favour  of  the  substitution  of  electricity  for  gas.  According 
to  the  policy  being  pursued  in  1910,  it  had  been  intended 
that  the  incandescent  gas  system  should  be  in  use  on  all  the 
Austrian  State  railways  by  the  year  1914,  although  it  is 
interesting  to  note  that  the  Royal  Mail  trains  were  then 
electrically  lighted. 

The  public  clamour,  backed  up  by  the  Press,  resulting  in 
the  resolutions  in  the  Council  referred  to,  was  followed  in 
July,  1910,  by  a  request  from  the  Council  to  the  Ministry 
of  Railways  to  discontinue  the  use  of  incandescent  gas 
lighting,  and  to  use  electric  light  exclusively  on  all  passenger 
cars,  on  order,  or  to  be  constructed  in  future. 

The  Government  admitted  that  electric  lighting  presented 
economic  advantages,  and  it  was  stated  during  the  dis- 
cussion that  all  the  Swiss  railways  and  the  great  French 
railways  had  decided  to  adopt  electric  light  exclusively  in 
the  future. 

The  decision  of  the  French  authorities  was  no  doubt 
influenced  by  a  serious  accident  which  occurred  to  a  train  at 
Villepreux  in  June,  1910,  when  following  the  accident  the 
train  was  burnt,  having  been  set  on  fire  by  the  gas  used  for 
lighting. 

Whilst  it  is  clear  from  the  foregoing  that  on  some  of  the 
Continental  State-owned  railways  the  use  of  electricity  for 
train  lighting  is  increasing,  and  on  others  is  now  compulsory, 
the  latter  state  of  things  has  only  been  brought  about  by 
the  pressure  of  public  opinion,  which  has  arisen  out  of  the 
needless  sacrifice  of  human  life,  due  to  the  presence  of  gas 
on  trains.  Only  by  the  strongest  expression  of  public 
opinion,  backed  up  by  all  the  force  of  the  daily  and  technical 
Press,  shall  we  succeed  in  ousting  gas  from  trains  in  this 
country. 

We  hope  in  our  next  article  to  deal  with  other  aspects  of 
the  subject. 


NOTES    FROM    CANADA. 


[from  our  own  correspondent.] 


The  Cedar  Rapids  Co.  are  building  a  plant  of  100,000-h.p. 
capacity,  which  will  later  be  increased  to  160,000  h.p. 
The  Rapids  are  near  Montreal,  on  the  St.  Lawrence.  The 
generating  equipment  has  already  been  ordered,  and 
comprises  12  10,800-h.p.  units  of  5G  r.p.m.,  with  a  30-ft. 
head. 

At  Bay  Roberts,  Newfoundland,  the  Western  Union 
Telegraph  Co.  intends  to  erect  an  enlarged  station  of  a 
permanent  character  to  accommodate  its  trans-Atlantic 
cables. 

Nearly  5,000  miles  of  telegraph  wire  will  be  erected  by 
the  C.P.R.  between  now  and  the  end  of  this  year. 

In  New  Brunswick  land  is  said  to  have  been  acquired 
by  the  Universal  Radio  Syndicate,  for  a  wireless  telegraph 
station  intended  for  trans-Atlantic  work. 

The  Montreal  Transportation  Co.  has  a  vessel  named  the 
Tynemount,  which  was  recently  launched  at  Newcastle-ou- 
Tyne,  and  which  is  of  interest  to  electrical  engineers,  because 
in  it  is  employed  a  combination  of  a  Diesel  engine  and  an 


electric  motor  for  propulsion.     It  will  be  interesting  to  note 
whether  other  shipowners  follow  the  example  thus  set. 

An  engineer  has  submitted  plans  to  the  Montreal  Council 
for  I'll  miles  of  double  track  underground  tramway,  the 
estimated  cost  of  the  scheme  being  £1,000,000. 

The  Medicine  Hat  Tramways  Co.,  Ltd.,  proposes  to  build 
1 1  miles  of  track,  and  until  conditions  warrant  the  building 
of  a  power  house,  the  company  will  buy  its  power  from  the 
city  at  1  cent  per  Kw.-hour. 

The  Hydro-Electric  Power  Commission  of  Ontario  ia 
undertaking  a  great  deal  of  new  work  at  present,  necessitated 
by  the  rapidly  increasing  demands  for  power.  New  trans- 
mission and  distribution  lines  are  being  erected,  new  trans- 
forming stations  built,  and  some  of  the  old  ones  extended, 
the  most  important  of  the  last  class  of  work  being  the 
increasing  of  the  capacity  of  the  step-up  station  at  Niagara 
Falls  from  50,000  h.p.  to  75,000  h.p.  ;  a  new  hydro-electric 
power  station  is  also  being  built  to  supply  the  Severn  dis- 
trict, which  is  somewhat  remote  from  the  Niagara  lines. 

The  rules  and  regulations  recently  issued  by  the  Com- 
mission are  now  in  force,  and  municipal  inspection  depart- 
ments are  being  organised  by  the  Commission's  Chief  Elec- 
trical Inspector  throughout  all  Ontario,  aa  these  Rules 
govern  work  carried  out  in  every  part  of  the  Province,  and 
not  merely  where  current  is  bought  from  the  Commission. 

Reference  has  been  made  two  or  three  times  previously  to 
the  excellent  work  done  by  the  Commission  of  Conservation 
in  looking  after  Canadian  interests  in  the  matter  of  water- 
powers  to  which  this  country  and  the  U.S.A.  have  a  joint 
claim.  Capitalists  from  over  the  border  get  up  great  schemes 
for  utilising  large  water-powers  situated  on  the  boundary 
line,  but  when  the  matter  is  thoroughly  investigated, 
it  usually  appears  (as  is,  perhaps,  natural)  that  the  lion's 
share  is  to  go  to  the  U.S.A. 

The  Commission  of  Conservation  has  just  issued  a  report 
dealing  with  a  proposal  made  by  American  capitalists  to 
utilise  the  power  of  the  Long  Sault  Falls,  on  the  St. 
Lawrence  River,  situated  about  75  miles  above  Montreal ; 
the  southern  shore  of  the  liver  is  in  New  York  State,  and 
the  northern  shore  in  the  Province  of  Ontario.  The 
minimum  available  h.p.  is  (118,000,  and  the  head  40  ft. 

As  in  several  former  instances,  the  scheme  is  strongly 
opposed  by  the  Commission,  on  the  ground  that  it  would  be 
detrimental  to  Canadian  interests. 

The  proposal  of  the  Long  Sault  Development  Co.  involved 
the  damming  of  the  St.  Lawrence,  and  the  report  in 
question  points  out  that  serious  damage  might  result, 
apparently  from  ice  jams  which  might  form  in  an  unexpected 
manner  and  give  rise  to  unlooked-for  dilficulties. 

The  opinion  is  expressed  that  navigation  would  be 
interfered  with  ;  that,  owing  to  the  international  character 
of  the  work,  the  Government  might  not  have  the  right  to 
expropriate ;  and  that  if  it  had  such  expropriation  would  ccst 
an  enormous  sum  of  money. 

The  report  states  : — "  Looking  at  the  whole  scheme,  it 
does  not  appear  that  any  serious  attempt  can  be  made  to 
show  that  Canadian  requirements  or  Canadian  interests  are 
an  appreciable  factor  in  the  plans  of  the  company.  The 
plans  contemplate  the  absolute  monopolisation  of  the  whole 
power  available  from  the  Rapids  with  a  minimum  of  con- 
sideration of  Canadian  interests."  The  end  of  the  report  is 
worthy  of  notice  too.  "The  obvious  conclusion  from  the  facts 
recited  seems  to  be  that  the  plain  duty  of  Canada  is  to 
maintain  her  rights  of  ownership  and  jurisdiction  absolutely 
unimpaired  an-l  untrammelled." 

The  Commission  of  Conservation  cannot  be  too  highly 
commended  for  the  splendid  work  which  it  carries  out  even 
in  guarding  the  interests  of  the  country  in  matters  of  this 
kind,  leaving  out  of  consideration  all  the  other  objects  of 
its  care,  such  as  forests,  crops,  the  soil,  kc. 


FlyiDff  Race. — It  has  been  decided  to  hold  a  flying  race 
from  Paris  to  London,  cash  prizes  to  the  value  of  £700  and  a 
trophy  having:  been  offered  by  the  International  Correspondence 
Schools  ;  the  Royal  Aero  Club  of  the  United  Kingdom  and  the 
Aero  Club  de  France  (which  has  offered  a  very  substantial  addi- 
tional prize)  are  in  charge  of  the  arrangements,  and  it  is  likely 
that  there  will  be  at  least  12  starters. 
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FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 

CHILE. — In  a  recent  issue  of  the  Electrical  Review  some 
information  was  given  as  to  a  proposed  new  tariff  for  goods 
imported  into  Chile,  the  effect  of  which  would  be  to  convert  the 
present  at!  valorem  tariff  into  a  specific  tariff  (V.c,  certain  specified 
rates  on  weight,  number,  kc,  of  the  goods  imported  instead  of 
rates  on  the' value  of  the  goods).  The  Board  of  Trade  have  now 
received  information  to  the  effect  that  a  new  valuation  tariff"  has 
also  been  drawn  up,  and  that  unless  the  proposed  new  specific  tariff 
is  passed  by  the  Government  this  year,  the  new  valuation  tariff 
will  probably  be  put  Into  force  from  January  1st,  1914,  It  is  under- 
stood, however,  that  the  projected  valuation  tariff  now  referred  to 
is  to  be  subjected  to  a  further  revision  at  the  hands  of  the  Com- 
mission, anti  that  it  is  likely  to  undergo  considerable  modification 
before  it  is  finally  approved. 

MEXICO. — A  Mexican  decree  just  passed  states  that  for  the 
future  all  import  duties  are  to  be  paid  by  means  of  certificates 
issued  by  the  Treasury.  These  certificates  will  be  issued  in  four 
denominations — 10  pesos,  50  pesos,  100  pesos  and  5,000  pesos,  and 
are  to  be  sold  for  silver  currency  at  their  face  value. 

SALVADOR. — The  following  decisions  as  to  Customs  treatment 
of  certain  imported  goods  have  recently  been  issued  : — 

Electric  accumulators  and  Edison  batteries 

for  producing  ignition  in  gasoline  or 

petroleum  motors  1  centavo  per  kg. 

Rails  weighing  up  to  35  lb.  per  yd.  ...  Free 

An  additional  duty  of  2  centavos  per  46  kg.  is  also  to  be  levied  on 
all  goods,  even  those  otherwise  duty  free,  in  order  to  provide  funds 
for  sanitary  improvements  at  the  various  ports. 

1  centavo  =  about  ^d. 

AUSTRALIAN  COMMONWEALTH.— The  Australian  Customs 
authorities  have  issued  the  following  decisions  as  to  the  duties  under 
the  preferential  tariff  applicable  to  British  goods  : — 


Attractoscope,  an  electrical  apparatus  for  pro- 
jecting advertisements  on  footpaths      ...  10 
Electric  locomotive  for  haulage  purposes     ...  20 


%  ad  val, 
%  ad  va]. 


NEW  ZEALAND.— The  Customs  authorities  have  decided  that 
Leskole  distance  thermometers,  arc  light  projector  lamps,  and  Minin 
violet-ray  lamps  for  treatment  of  constitutional  and  skin  disease?. 
are  to  be  admitted  duty  free. 

CONGO  STATE. — An  Ordinance  recently  passed  provides  that 
importers  are  required  to  show  on  their  entry  forms  the  net  weight 
of  imported  goods  as  well  as  the  gross  weight. 

NICARAGUA.— The  Board  of  Trade  have  received  from  the 
Consul  at  Managua  a  circular  of  the  Nicaraguan  Customs  Depart- 
ment notifying  that  certificates  of  origin  for  goods  the  produce  of 
countries  (including  the  United  Kingdom)  which  are  entitled  to  the 
reduction  of  25  per  cent,  of  the  Customs  duties,  must  clearly  describe 
the  goods,  indicating  the  marks  and  numbers  of  the  packages,  their 
contents,  their  gross  weight,  the  number  of  the  Consular  invoice, 
and  the  name  of  the  consignee. 

The  form  in  whicli  certificates  of  origin  must  be  drawn  up  may 
be  inspected  at  the  Commercial  Intelligence  Branch  of  the  B.  of  T. 


NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  ZFT  PUBLISHED.) 

Oompiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


19.732.  "Process  and  apparatus  for  electrically  separating  suspended 
bodies  from  electrically  non-conducting,  especially  gaseous  fluids." 
E.  MoLLER.  (Convention  date,  August  31st,  1912,  Germany.)  September  1st. 
(Complete.) 

19.733.  "Process  and  apparatus  for  electrically  separating  suspended 
bodies  from  non-conducting,  especially  gaseous,  fluids."  E,  Moller. 
(Addition  to  17,840/12.)    September  1st.     (Complete.) 

19,752.  "Impulse-producing  mechanism."  Western  Electric  Co.,  Ltd. 
(F.  T.  Woodward,  United  States.)    September  1st. 

19.76;J.  "  Casing  for  electric  miners'  lamps."  P.  Porsche,  E.  Klcnder  and 
G.  Kellneu.    September  1st. 

19  754.  "Air-tight  casing  for  electric  miners'  lamps."  P.  Porscke, 
E.  Klunder  and  G.  Kellner,    September  1st. 

19,782.  "Solution  for  use  in  lead  acoummulator  cells."  P.  Rabbidge. 
(Convention  date,  September  2nd,  1912,  Australia.)  September  1st. 
(Complete.) 

19,78.^1.  "Process  for  the  preparation  of  absorbents  to  be  used  in  the  cells 
of  electric  dry  batteries."  P.  Rabuidoe.  (Convention  date,  September  27th, 
1912,  Australia.)    September  Ist,    (Complete.) 

19,803.  "Heating  water  by  electricity,"  H.  Trenehry  and  A.  Kingman. 
September  2nd. 

19.836.  "  Electrical  musical  instruments."  D,  W.  Barton.  September  2nd. 
(Complete.) 

19,838.  "Machines  for  sealing  support. ng  wires  into  the  beads  of  the  glass 
rods  of  metal-filament  eleotric  incandescent  lamps."  J.  Krkjienezky  (firm 
of.)     (Convention  date,  April  IGth,  1913,  Austria.)    September  2nd.     (Complete.) 

19,840.  "  Process  for  manufacturing  a  heat  and  acid  proof  varnish."  T. 
RoERiG.     September  2nd. 

19,84G.    "  Electric  switches."    E.  Ebbe.    September  2nd. 


19.853.  "  Appara'.us  suitable  for  use  in  telegraphy  and  for  other  purposes." 

F.  G.  Creed  and  Creed,  Bjllk  &  Co.,  Ltd.    September  2nd. 

19.854.  "  Galvanic  batteries."    J.  E.Preston.    September  2nd, 

19.855.  "Apparatus  for  projecting  eUctro-magnetic  rays  to  a  distance,"' 

G.  C.  L.  V.  Ulivi,    September  2nd. 

19,857.  "Electric  anti-vibratory  device."  F.  H.  Reeves,  September  Snd. 
(Complete.) 

19,911.  "Apparatus  for  wireless  telephony."  P.  Oeoroe  Webb  and 
J.  Krammer.    September  3rd. 

19,914.  "Electrically  operated  winch  specially  applicable  as  an  ash  hoist," 
A.  W.  Prim  and  F.  W.  Roper.     September  3rd,    (Complete.) 

19,916.  "  Electric  lamp  sockets."  E.  P.  Le  Coiupte  and  0.  W.  Hodgson, 
September  3rd.    (Complete.) 

19,919.  "  Electrical  transformers."  F.  Coates,  J.  Mirrey  and  A.  Reyboixe 
AND  Co.,  Ltd.     September  8rd. 

19,928.  "  Circuit  arrangements  for  telephone  systems."  Siemens  and 
Halske  Akt.  Ges.  (Convention  date,  September  llth,  1912,  Germany. > 
September  3rd.    (Complete.) 

19.938.  "Electric  incandescent  lamps."  British  Thomson-Houston  Co., 
Ltd.    (General  Electric  Co.,  United  States.)    September  3rd. 

19.939.  "  Transmitter  devices  for  copying  and  like  telegraphic  apparatus." 
A.  Rappenecker.     September  3rd.     (Complete.) 

19,945.    "  Electric  lighting  systems."    H.E.Smith.    September  Brd, 

19.965.  "  Electric  contacis  or  switches,  particularly  those  used  in  connec- 
tion with  electric  motor  horns."  W.  A.  Crosbee,  F,  8.  C.  Crosbee  and  T.  8. 
Rogers.     September  4th. 

19.966.  "  Method  and  apparatus  for  the  transmission  of  messages  or  designs 
such  as  photographs,  cliches  and  the  like."  W.  P.  Thompson.  (Soc.  Anon, 
des  Teli'graphes  Edouard  Belin,  France.)    September  4th.    (Complete.) 

19.971.  "  Electric  radiators."  Simplex  Conduits,  Ltd.,  and  L.  M.  Water- 
house.    September  4th. 

19,988.  "Telephone  systems."  W.  Aitken.  (Addition  to  16,906/12, 14,524/13, 
16,859/13,  18,349/13,  and  19,521/18.)    September  4th. 

20.008.  "  Electrometers."  B.  Szilard.  (Convention  date,  October  15tb, 
1912,  France.)    September  4th.    (Complete.) 

20,011.  "  Telephone  exchange  system."  M.  L.  Johnson.  September  4th. 
(Complete.) 

20,028.  "Electric  burglar  alarms."  A.  Renozewitz.  September  4th. 
(Complete.) 

20.056.  "Electric  incandescent  lamps."  A.  H,  Dykes  and  C.  W,  Smith. 
September  5th. 

20.064,  "  Electricity  distributing  systems."  C,  Cuthbertson.  September 
5th. 

20.065.  "Electrical  switch  oases."  H,  Lucas  and  O.  Lucas.  September 
5th. 

20,097.  "Apparatus  for  projeoting  electromagnetic  rays  to  a  distance." 
G.  C.  L.  V.  Ulivi.    September  5th. 

20,112.    "Saw  for  cutting  mica  and  the  like."    E,  A.  Silk,    September  5th. 

20,122.  "  Manufacture  of  drawn  wires  from  tungsten  and  the  like  metals." 
C.  Gladitz.     September  Eth. 

20,135,  "  Electrical  winches  with  continuously  working  motor."  G.  Garde 
and  DoEFORD,  Hauberg,  Marstrand  and  Helweg  Aktieselskabet  Titan.  Sep- 
tember 5th.    (Complete.) 

20,127.    "  Electric  light  or  other  lamps."    A.  H.  B.  Shahpe.    September  5th, 

20,170.  "  Telephone  transmission  circuits."  Western  Electric  Co  ,  Ltd. 
(F.  T.  Woodward,  Belgium.)    September  6th.    (Complete.) 

20,191.  "  A  combination  of  telephone  apparatus  and  mechanical  apparatus 
therewith  for  road  and  other  services."  J.  F.  Wakelin  and  H.  L,  Dent, 
September  6th. 

20,195.  "  Bonding  clamp  for  metal-sheathed  electric  wires  and  cables." 
W.  T,  Henley's  Telegraph  Works  Co.,  Ltd.,  and  W.  F.  Bishop.  September 
6th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps), 


1912. 

Method  of  Indirect  Excitation  for  Oscillatory  Circuits.    E.  Girardeau, 

11,703.    May  16th.     (May  17th,  1911.) 
Trolleys  OR  Collectors  FOR  Electricity.    L.  J.  Tetlow.    16,549.    July  15th. 

Combined     Voltage     Regulators     and     Switches     for     Variable  -  speed 

Generators.    A.  Pollak.     16,782.    July  18th.    (July  31st,  1911.) 
Electric  Motor  Control  Systems.    British  Ihcmson-HouEton  Co.    (General 

Electric  Co.)    16,806.    July  18th. 
Electric  Clock  Movements  and  the  Like  Apparatus.    C.  H.  Davies.    18,664. 

August  14th. 
Means  for  Converting  Electric  Currents.    A.  R.  Bullock.    19,000.    August 

19th. 
Electric  Snap-switches.    C.  J.  Klein.    19,C73.    August  20th. 
Apparatus  for   Measuring   the    Electric    Conductivity   of    Liquids.     M, 

Coplans.    19,113.    August  21st. 
Apparatus  or  Appliances  for  Electrically  Operating  and    Controlling 

Valves.    A.  Bryan  and  L.  F.  Mountfort.    19,203.    August  22nd. 
Signalling    or   Like    Systems.      Automatic    Telephone    Manufacturing   Co. 

(Automatic  Electric  Co.)    19,255.    August  22nd. 
Electric  Arc  Lamps.    N.  H.  Balfour  and  A.  B.  Hitchin.     19,264.    August  22nd. 
Self-contained  Portable  Electric  Lamps.    S.  Stern  and  British  Ever  Ready 

Electrical  Co.    19,818.    August  23rd. 
Switches    for    Electric    Hand   Lamps.      S.   Stern  and    British    Ever-Ready 

Electrical  Co.    19,451.    August  21th. 
Pulsation  Timing  Devices  for  Use  in  Electrically-operated  Vibratory 

MusroAL  Instruments.    M.  L.  Severy  and  G.  B.  Sinclair.    19,670.    Augiist 

30th. 
High-voltagk  Continuous-current  Dynamos,    C.  W.  Girvin.    22,270.    October 

1st. 

Electric  Motor  Control  Systems.    British  Thomson-Houston  Co.    (General 

Electric  Co.)    22,664.    October  4th. 
Sparking  Plugs  for  Internal-combustion  Engines   and    other   Purposes. 

A.  J.  Riley.    23,404.     October  14th. 
Evacuated  Vitreous  Containers    having    Sealed-in   Conductors.      British 

Thomson-Houston  Co.     (General  Electric  Co.)    23,775.     October  17th. 
X-ray   Apparatus.     H.  C.  Snook  and  E.  W.  Kelly.     24,046.     October  2l6t, 

(October  27th,  1911.) 
Automatic  Regulators  for  Dynamo-klectric  Machines.    British  Thomson- 
Houston  Co.  and  A.  H.  St.  Croix  Watson.    26,597.    November  19th. 
Electric  Arc  Lamps.    British  Thomson-Houston  Co.    (General  Electric  Co.) 

27,526.    November  29th. 
Electric  Switches.    Siemens  Bros.  Dynamo  Works,  Ltd.,  and  R.  A.  R.  Bolton. 

27,874.     December  3rd. 
Electric  Contact  Devices  op  the  Swan  Type.    R.  Haddan.    (Ludensoheider 

Metallwerke  Akt.-Qes.  vorm.  Jule  Fischer  &  Basse..    29,372.    (December 

20th.) 
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Place. 

Paris  :  Boyveau  &  Chevillet,  22,  Rue 
de  la  Banque. 

Perth,  W.A.  :  Gordon  &  Gotch, 
William  Street. 

Rome  :  Loescher  &  CO.,  Corso 
Umberto  1°  307. 

Sydney  :  The  Mining  &  Engineering 
Review,  273,  George  Street ;  Gordon 
and  Gotch,  Pitt  Street. 

Toronto,  Ont.  :  Win,  Dawson  &  Sons, 
Ltd.,  Manning  Chambers ;  Gordon 
and  Gotch,  132,  Bay  Street. 

Wellington,  N.Z.  Gordon  &  Gotch, 
Cuba  Street. 


Cheques  and  Postal  Orders  (on  Chief  Office,  London)  to  be  made  payable  to 
The  Electrical  Review,  and  crossed  "London  City  and  Midland  Bank, 
Newgate  Street  Branch." 


The  announcement  regarding  the  formation  of  a  Committee 
of  the  I.M.E.A.  to  promote  the  use  of  electric  antomobiles 
in  this  country  will  be  received  with  gratification  by  all 
who,  like  ourselves,  have  this  subject  at  heart  ;  we  have 
felt  it  our  duty,  in  the  interests  of  the  electrical  industry, 
repeatedly  to  direct  attention  to  the  rapid  progress  made 
by  the  electric  vehicle  in  America,  and  to  point  out  that 
the  conditions  in  this  country  are  at  least  as  favourable 
for  its  development,  and  we  are  glad  to  know  that  at  last 
the  central-station  engineer,  who  really  holds  the  key  of 
the  position,  is  fully  awake  to  the  possibilities  of  this 
department  of  electrical  activity. 

The  Committee  originally  nominated  by  the  Association 
was  a  strong  one,  and  is  wisely  taking  steps  to  co-opt 
other  members  representing  important  interests  concerned 
in  the  movement.  ^loreover,  with  commendable  energy,  it 
has  outlined  a  plan  of  campaign  which  seems  admirably 
calculated  to  further  the  object  which  it  has  in  view.  The 
prime  essential,  as  it  appears  to  us,  is  to  make  it  known  that 
electricity  supply  authorities  are  willing  to  provide  adequate 
charging  facilities  at  rates  which  will  enable  the  electric 
vehicle  to  compete  with  its  rivals  on  a  favourable  basis,  and 
to  this  end  common  action  and  uniformity  of  voltage, 
standard  fittings,  &c.,  are  indispensable.  These  considera- 
tions are  placed  appropriately  at  the  head  of  the  Committee's 
programme.  The  provision  of  charging  facilities  ought 
really  to  precede  the  introduction  of  the  vehicles,  although 
some  time  must  necessarily  elapse  before  there  is  any  appre- 
ciable demand  for  them  ;  it  is  obvious  that  if  the  supply 
authorities  wait  for  the  vehicles  to  arrive  before  they  provide 
the  charging  stations,  the  latter  will  never  be  required.  But 
the  cost  in  the  first  instance  need  not  be  heavy — a  single 
station  in  each  town  of  moderate  size  would  suffice  for  a 
commencement,  and  might  in  many  cases  be  situated 
at  or  near  the  electricity  works,  thus  costing  nothing  extra 
for  supervision. 

Publicity,  of  course,  is  of  the  essence  of  the  scheme,  and 
-the  Committee  is  to  be  commended  for  recognising  its 
importance.  There  is  no  reason  for  any  delay  in  this 
respect ;  steps  should  be  taken  at  once  to  acquaint  the 
public  with  the  advantages  of  the  electric  vehicle  and 
with  the  arrangements  which  are  being  made  as  regards 
garaging  and  charging,  as  well  as  for  the  supply  of  suitable 
vehicles.  The  proposal  that  technical  assistance  be  rendered 
to  traders  in  handling  what  will  be  to  them  a  totally 
new  line  of  business  is  also  a  good  one,  and  the  standardisa- 
tion of  technical  details,  the  formulation  of  rules  for  the 
maintenance  of  electric  vehicles,  and  the  preparation  of 
maps  showing  charging  stations  are  equally  sound.  "We  would 
suggest  that,  in  addition  to  the  parades  of  electric  vehicles 
foreshadowed  in  the  programme,  competitions  be  organised 
between  the  various  makes  and  types  of  vehicle  which  we 
hope  soon  to  see  on  the  streets,  for  there  is  nothing  that 
appeals  so  readily  to  the  sportmg  instincts  of  the  nation  as  a 
trial  of  speed  or  endurance  between  rival  candidates  for  supre- 
macy.    The  enlistment  of  public  bodies  as  users  of  electro- 
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•mobiles,  and,  consequently,  witnesses  to  their  good  qualities, 
ought  not  to  present  great  difficulties  ;  we  believe  the  Post 
•Office  was  within  an  ace  of  adopting  electricity  as  the 
motive  power  for  its  great  fleet  of  London  postal  delivery 
vans  some  years  ago,  when  petrol,  however,  was  victorious 
by  a  narrow  margin,  and  the  excellent  electric  ambulances 
and  broughams  which  silently  and  smoothly  run  about  the 
streets  have  familiarised  the  Ijondon  public  with  the  idea  of 
electrical  propulsion.  The  example  should  be  set  by  the 
electricity  departments  themselves ;  if  ihey  do  not  use 
^electricity,  how  can  they  ask  their  customers  to  do  so  ? 

In  an  early  issue  we  propose  to  illustrate  a  collection  of 
-examples  of  American  achievements  in  the  development  of 
■the  electric  vehicle,  and  we  shall  hold  ourselves  at  the  dis- 
posal of  the  Committee,  which  has  formulated  so  admirable 
-a  plan,  to  assist  in  the  work  by  every  means  at  our 
-command. 


The  Bray 
Explosion. 


.  .  The  key-note  of  the  conference  of  the 

Tramwavs  Municipal  Tramways  Association,  which 
has  been  sitting  this  week  at  Sheffield, 
was,  as  might  be  expected,  motor-'bus  competition.  But  it 
must  not  be  supposed  that  there  was  any  suggestion  of 
panic  at  the  inroads  made  by  its  rival  on  the  sphere  of  the 
tramway  ;  the  exaggerated  views  which  have  been  promul- 
..gated  in  the  London  daily  Press  regarding  the  approaching 
demise  of  the  tramway  system  and  its  supersession  by  the 
ubiquitous  'bus  are  held  only  by  their  lay  authors  and  the 
out-and-out  advocates  of  the  motor-'bus,  and  in  the  calmer 
atmosphere  of  the  Provinces  the  question  is  considered  dis- 
passionately and  with  due  regard  to  the  realities  of  the  case. 
No  one  who  is  familiar  with  the  facts  regarding  the  condi- 
tions under  which  the  competition  is  at  present  carried  on — 
the  carrying  capacities  of  the  respective  vehicles,  their  accom- 
modation in  wet  weather,  the  heavy  burdens  that  are  imposed 
by  law  upon  the  tramways  but  not  upon  the  omnibuses,  the 
uncompensated  destruction  of  the  public  roads  by  the 
latter,  and  the  peculiar  traffic  conditions  obtaining  in  London, 
where  the  tramways  are  forbidden  to  enter  the  heart  of  the 
city — can  fail  to  realise  that  there  is  plenty  of  life  in  the 
tramway,  and  that  its  abolition  would  be  bitterly  regretted 
by  the  public  were  it  brought  about. 

As  Mr,  A.  R.  Fearnley  pointed  out  in  his  excellent  presi- 
dential address  on  Wednesday,  municipal  tramways  are  by  no 
means  at  a  standstill  ;  not  only  are  numerous  extensions 
under  way,  but  also  the  cars  and  their  equipment  are  under- 
■going  continuous  improvement,  speeds  are  being  increased, 
and  more  frequent  services  provided,  while  the  lot  of  the 
employes  is  being  steadily  ameliorated.  The  last  B.  of  T. 
returns  show  an  increased  traffic  for  the  year  of  no  less  than 
220  million  passengers,  compared  with  the  previous  year's 
results. 

Regarding  the  future,  Mr.  Fearnley  advocates  an  open 
mind,  ready  to  take  advantage  of  all  new  developments, 
including  the  railless  trolley  system  and  the  motor-'bus  itself. 
While  he  sees  no  prospect  of  the  motor-'bus  replacing  the 
tramcar  for  heavy  traffic,  he  recognises  its  advantages  as  a 
feeder  to  the  tramway,  and  has  obtained  very  satisfactory 
results  with  10  'buses  in  his  own  district.  We  are  glad  to 
know  that  technical  data  regarding  the  performance  and 
running  cost  of  these  vehicles— so  jealously  withheld  by  the 
big  'bus  companies— will  shortly  be  available  from  the 
municipalities. 

The  subject  of  "  Urban  Passenger  Transport "  was  dealt 
with  more  fully  by  Mr.  J.  B.  Hamilton  yesterday  ;  in  his 
paper  he  exhaustively  discussed  the  relative  costs  of  motor- 
' buses  and  tramcars,  so  far  as  they  are  known,  and  their 
respective  capabilities  for  dealing  with  traffic,  and  arrived 
at  conclusions  highly  unfavourable  to  the  former.  Further 
reference  to  the  matter  mu"t  be  deferred  to  a  later  issue, 
and  for  the  present  we  will  close  with  congratulations  to 
the  Association  on   its  exceptionally  interesting  and  useful 


After  many  days — to  be  precise,  one 
year  and  two  mouths  since  the  accident 
occurred — the  Home  Office  has  issued  a 
report  on  the  explosion  at  the  electricity  works  of  the  Bray 
Urban  District  Council,  which  resulted  in  the  death  of  a 
fitter,  most  serious  injuries  to  the  engineer,  Mr.  Sowter, 
and  minor  injuries  to  his  assistant,  Mr.  McDonnell.  The 
report  is  signed  by  Mr.  G.  S.  Taylor,  H.M.  Inspector  of 
Factories,  under  date  March  25th,  1913,  and  is  a  model  of 
its  kind.  Pressure  on  our  space  forbids  its  reproduction  in 
this  issue,  but  we  shall  reprint  a  large  portion  of  it  later. 
In  the  meantime,  we  may  say  in  brief  that  the  Inspector 
arrived  at  the  conclusion  that  the  explosion  of  the  blast 
vessel  was  caused  by  the  ignition  of  an  oily  deposit  on  its 
interior,  due  to  the  transmission  of  a  flame  explosion 
from  the  fuel  valve  casing  along  the  blast  pipe. 
The  ignition  was  facilitated,  and  the  resultant 
explosions  were  intensified,  by  the  large  volume  of 
compressed  oxygen  contained  in  the  blast  vessel  and  blast 
pipe,  and  for  this  reason  oxygen  ought  not  to  be  used  for 
recharging  air  vessels.  The  latter,  he  says,  should  be  cleaned 
every  12  months,  and  tested  every  four  years,  and  a  device 
should  be  fitted  to  prevent  the  transmission  of  flame  explosions 
along  the  pipes. 

In  our  comments  on  the  accident  last  year,  we  expressed 
the  view  that  compressed  oxygen  in  the  presence  of  oil  was 
the  root  cause  of  the  trouble,  and  ought  never  to  be  used, 
and  that  a  non-return  valve  should  be  inserted  in  the  blast 
pipe. 


Lead. 


meeting 


There   has  been  a  certain  amount  of 
irregulai'ity  in  the  lead  market  of  late,  but 
at  such  a  high  level  of  prices  as  the  present  this  is  only 
what  is  to  be  expected,  for  the  market  is  bound  to  be  sensi- 
tive.    Quite  a  sharp  fall  occurred  when  it  was  found  that 
100  tons  of  lead  from  a  non-Convention  plant  in  Belgium 
had  been  shipped  to  London  and  delivered   to  a   London 
dealer,  for  it  was  at  once  assumed  that  this  meant  that  there 
was  a  secret   stock  of  the  metal  available   for   immediate 
delivery  against  speculative  contracts.      As  a  matter  of  fact, 
it  had  no  special  significance,  but  for  all  this  it  brought  about 
pretty  plentiful  selling,  and  with  not  the  smallest  support,  a 
sharp  reaction  was  witnessed.      As  usual,  the  weakness  was 
merely  a  passing  phase,  and  with  a  renewed  demand  from 
dealers   and  consumers,    and   some   covering    by    oversold 
speculators,  a  rapid  and  substantial  recovery  ensued.     For 
all  this,  however,  it  would  be  well  to  take  a  rather  cautious 
view  as  to  the  future,  lor  the  price  is  high,  and  on  all  hands 
there  are  more  or  less  distinct  signs  of  a  period  of  industrial 
reaction  being  in  progress.      This  must  inevitably  involve 
lower,  not  higher,  prices,  and  if  once  the  Mexican  position 
cleared  up  sufficiently  to  allow  of  the  resumption  of  ship- 
ments    on     even     a     small      scale,     the     price    of     lead 
would     be     far     below     the     current     level.        There 
is  not  anything  wrong  with  the  position  in  itself,  but  it  must 
not  be  forgotten  that  prices  are  high,  and  that  the  political 
situation  in  Mexico  is  gradually  undergoing  an  alteration  for 
the  better.     Already  some  of   the   long-interrupted  copper 
smelters  are  at  work  again,  and  in  the   ordinary  course  of 
events  it  can  only  be  a  matter  of  a  few  weeks  before  a  start 
should  be  made  with  getting  the  lead  plants  straight  against 
the  resumption  of  operations.     When  once  Mexico  begins  to 
ship  lead  to  Europe  again  the  price  of  the  metal  will  more 
nearly   approach    £15    a   ton    than   £20   or   more,    which 
latter  figure  must  prove  harmful   to   consumption.     Alto- 
gether   there    are    vague    indications    that    the     extreme 
stringency  of  the  market   is  by  degrees  becoming   relaxed, 
though  there  may  of  course  be  temporary  fits  of  fright  on 
the  part  of  over-sold  parties,  which  may  put  up  prices.     It 
would  be  just  as  well,  however,  for  consumers  to  begin  to 
take  a  rather  more  cautious  attitude  in  respect  to  the  market 
at   large,  for  values   can   hardly  be  expected  to   go  much 
higher,  while  a  very  considerable   drop  must   be   expected 
when  once  the  position  in  Mexico  is  clarified.     In  addition  to 
this   there    is   some    idea    that    production    is    increasing 
in    Spain,    while    the    boom .  in   silver    is   bound   to    tell 
sooner  or  later   on  the  output  of  silver  lead.     The  imme- 
diate    position      nevertheless      is      strong,     and      reports 
from     Missouri     indicate      that     the      mmes     there     are 
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not  yet  working  properly,  the  withdrawal  of  the  miners 
havinf^  caused  them  to  fill  with  water,  but  pumpinti-  is 
goinf^  on  vigorously,  and  in  the  course  of  a  few  weeks  things 
there  will  have  attained  the  normal,  unless  some  fresh 
difhculty  crops  up.  A  feature  in  the  market  which  is  not,  at 
all  liked,  is  the  premium  which  near  deliveries  still  com- 
mand over  distant.  This  has,  undoubtedly,  had  a  good 
deal  to  do  with  the  reluctance  of  consumers  to  place 
contracts,  for  they  are  impressed  with  the  suspicion  that 
the  position  may  be  under  manipulation.  This  idea  is 
probably  quite  erroneous,  but  the  mere  fact  that  prices  and 
output  of  lead  are  largely  controlled  by  a  convention, 
naturally  leads  to  suspicions  being  entertained  when  outside 
conditions  give  colour  to  them. 


The 


Most  of  our.  readers  are  aware  that  the 
gas  industry  has  been  endeavouring  for  some 


fias  Exhit^ticm  ^^^^  P^^''  *'°  ^^^^^^^  ^^^  ground  lest  owing 
to  the  introduction  of  the  metal-filament 
lamp.  Facilities  for  obtaining  gas  cooking  and  heating 
devices  have  been  improved  and  the  appliances  themselves 
have  been  rendered  more  efficient.  New  forms  of  fittings 
and  new  types  of  mantles  have  been  introduced  and  a 
vigorous  publicity  campaign  has  been  entered  upon,  which,  it 
must  be  admitted,  is  being  conducted  with  considerable 
acumen  and  skill.  Newspaper  paragraphs  and  short  articles 
have  been  inspired,  attractive  folders  issued  replete  with 
telling  and  forceful  arguments,  and  a  system  instituted  of 
sending  out  advertising  literature  with  every  communication 
emanating  from  the  offices  of  the  gas  companies.  The  effect 
of  the  campaign  is  bound  to  be  felt  shortly  if  it  is  not  already 
sufficient  to  be  appreciated,  and  it  would  appear  that  the 
electric  supply  authorities  are  either  not  fully  aware  of  what 
is  being  done  or  that  they  are  seriously  underrating  the 
efforts  of  their  competitors. 

During  October  a  Gas  Exhibition  will  be  held  in  the 
Uxbridge  Koad  Galleries  of  the  "White  City,"  which  will 
present  several  novel  features,  which  show  how  the  industry 
as  a  whole  is  working  for  the  benefit  of  everyone  concerned. 
The  plan  usually  followed  in  exhibitions  has  been  abandoned, 
and  in  place  of  the  customary  rows  of  stands  and  stalls 
advertising  the  wares  of  competing  firms,  the  town- gas  lions 
will,  so  to  speak,  lie  down  with  the  producer-gas  lambs  and 
present  an  appearance  of  absolute  harmony,  which  cannot 
fail  to  have  an  appreciable  effect  on  the  visiting  public.  In 
other  words,  the  Exhibition  is  planned  and  will  be  laid  out 
solely  with  the  view  of  popularising  gas,  showing  what  gas 
can  do  in  the  home,  the  office,  the  shop  and  the  factory  ; 
showing  how  it  can  light,  warm  and  ventilate  a  house  or  a 
church  ;  showing  how  it  can  cook  anything,  from  an  egg  to 
an  ox  ;  how  it  can  drive  anything,  from  a  sewing  machine  to 
a  rolling  mill.  The  safety  of  gas  lighting  and  power  will  be 
demonstrated,  its  wonderful  hygienic  powers  will  be  proved. 
It  will  probably  be  shown  that  it  cannot  dirty  a  ceiling  or 
injure  a  growing  plant ;  it  may  be  shown  that  the  headache 
so  frequency  experienced  by  those  who  live  in  gas-lighted  and 
•gas-heated  rooms  is  really  due  to  some  sort  of  brain  reaction 
caused  by  the  intense  enjoyment  due  to  the  adoption  of  that 
particular  method  of  illuminating  and  warming  the  premises. 
At  the  time  of  writing  it  is  not  definitely  known  whether  the 
advantages  of  gas  lighting  for  express  passenger  trains  will 
receive  more  than  passing  attention,  but  it  is  known  that  no 
efforts  will  be  spared  at  this  Exhibition  to  prove  bo  the  public 
that  electricity  is  practically  obsolete  and  that  gas,  used  in 
any  form  or  for  any  purpose,  is  immeasurably  its  superior. 

It  is  an  organised  attempt  to  demonstrate  to  the  public, 
including,  of  course,  those  who  are  now  customers  of  the 
large  electric  undertakings,  that  for  any  purpose  gas  is  not 
only  suitable,  but  is  the  only  thing  suitable.  We  are  not, 
however,  fearful  regarding  its  effect  upon  those  who  are 
already  electrical  consumers.  In  our  last  issue  we 
gave  particulars  respecting  an  effort  that  sojnc  of  the 
electric  supply  companies  are  making  to  provide  a  counter- 
blast in  the  shape  of  La  Maison  Electrique,  at  the  Ideal 
Exhibition  which  opens  at  Olympia  on  October  8th.  The 
Gas  Exhibition  will  be  backed  by  the  full  force  of  an  industry 
with  a  capital  running  into  very  many  millions  of  pounds  ; 


not  so  ha  liaison  Electrique,  for,  as  the  reader  ha.s  observed, 
financial  support  has  not  been  generously  given  by 
electric  supply  authorities.  Maybe  some  of  them  are  not 
impressed  with  the  past  achievements  of  the  Electric 
Supply  Publicity  Committee.  There  has,  indeed,  Wn  i^ryA 
ground  for  criticism,  but  now  that  the  Committee  is  trjing 
to  do  something  along  attracti\e  line?,  we  give  it  our 
ungrudging  good  wishes  and  urge  it  to  cover  np  its  past 
failings  by  utilising  the  Ideal  Home  opportunity  to  the  full 
limit  of  its  power.  The  electric  supply  manager,  however, 
must  not  shut  his  eyes  to  the  need  for  a  strong  com- 
mercial effort  on  the  part  of  h's  own  local  organisation  at 
such  a  tijTie. 


The   German    Association    of    Special 

./     ^.^*     .       Electrical  Works  is  unceasing   in  its  en- 
QuestiODS  in  ,  ,•  i    r. 

German V.        deavours   to   arouse   public   and   Govern- 
ment interest  in  the  monopolistic  efforts  of 
manufacturing  companies  in  the  direction  of  securing  the 
control  or  ownership  of  central  stations  in  different  parts  of 
the   country,    so    as    to    obtain    an   additional   permanent 
customer  for  electrical  machinery,  plant  and  materials.     At 
the  recent  Leipzig  meeting  of   the  Manufacturers'  Federa- 
tion  (Bund  der  Industritllen),  Dr.    Fasot,   Syndic  of    the 
Vereinigung  Elektrotechnischer    Sptzialfabriken,   was   suc- 
cessful in  inducing  the  Federation  to  unanimously  adopt  a 
resolution   addressing   an   urgent   request   to  the  Imperial 
Government  and  the  Federal  Governments  to  devote  their 
attention  to  questions  affecting  the  public  supply  of  electricity, 
particularly  the  grant  of  concessions  to  private  undertakers, 
the  sale  or  leasingof  communal  electricity  works,  and  the  estab- 
lishment of  the  so-called  mixed  economic  enterprises  or  joint 
private  and  municipal  undertakings.     The  resolution  sub- 
mitted that  the  availability  of  cheap  electrical  energy  is  of 
substantial  importance   in   the   interest   of   the  competitive 
activity  of  German  industries  in  the  markets  of  the  world, 
and  that  the  industries  must,  therefore,  demand   that  tie 
public  supply  of  electricity  should  be  organised  in  the  first 
place  for  the  welfare  of  the  general  community  and  a  private 
monopoly  be  prevented.     It  was  also  held  that  the  consum- 
ing industries  have  a  considerable  interest  in  seeing  that 
competition  is  not  hindered  either  in  the  manufacturing  or 
the  installation  branches  of  the  electrical  industry,  and  the 
Federation  has  consequently  asked  the  Governments  to  adopt 
effective    measures   capable  of  meeting  all  endeavours  put 
forth  to  obtain  a  direct   or  indirect  monopoly  of  materials 
and  installation  work  in  connection  with  public'  electricity 
works.       As     has    been    previously     mentioned     in    this 
journal,  several   of   the   Federal  Governments   have  issued 
instructions   at  various  times  during   the   past  two  years, 
requesting  the  Government  officials  to  take  action  in  the 
direction  indicated  by  the  resolution  in  question.     A  fresh 
example  has  just  occurred  in  Saxony,  where  the  Ministry 
has  published  an  order  repeating  the  opinion  that  the  public 
supply  of  electricity  by  the  communes  appears  to  correspond 
best  to  the  public  welfare  as   a  rule,  and  the  supervising 
authorities  are  therefore   requested  to  forcibly  support  the 
supply  of  current  by  public  bodies.      In  order  to  be  able  to 
do  this  successfully,  the  communes  have  been  instructed  to 
give  immediate  notice  to  the  supervising  authorities  in  every 
case  where  they  enter  into  negotiations  with  a  private  under- 
taker in  regard  to  the  supply  of  their  districts  or  the  stoppage 
or  sale  of  their  works.      The  supervising  authorities  in  their 
turn  have  to  forward  the  notice  to  the  Saxony  Vnion  of 
Municipal  Works,  and  to  the  unions  of  public  supply  works  in 
their  respective  districts,  in  order  that  the  Unions  may  be 
able    to    cope    with    the   threatened   private   competition. 
Federal  Government  orders   of  this,  or  a  similar,  kind,  do 
not,  however,   prevent   a   continuance  of  the  monopolistic 
efforts  which,  whilst  being  successful  in  some  instances,  meet 
with  a  check  in  others,  as,  for  instance,  quite  recently  at  Offen- 
bach and  Carlsruhe,  and  also  at  Cassel,  on  September  18th. 
In   the  latter  case,  not  only  have  private  overtures  been 
declined,   but   the  Municipal  Council  has  entered  into  an 
agreement  with  the  Prussian  Government  (Weser  River  Ad- 
ministration) for  the  mutual  supply  of  energy  for  a  period 
of  ten  years. 


484 


THE    ELEGTBIGAL    EEYIE W  [Voi.  73.  No.  i,87o,  septbmbeb  26, 1913. 


THE    APHEGRAPHE:    AN    ELECTRICAL 

INSTRUMENT    FOR   USE    IN    GRAPHICAL 

MATHEMATICS. 


The  extreme  delicacy  and  accuracy  of  "  electric  touch  "  as 
applied  to  measuring  machines  have  already  been  dealt  with 
in  these  columns*  in  connection  with  Dr.  P.  E.  Shaw's  pre- 
cision measuring  machine.  The  first  application  of  this 
delicacy  and  accuracy  to  graphical  mathematics  is,  we  believe, 
to  be  found  in  the  "  aphegraphe  " — an  instrument  designed 
by  M.  R.  Guilleryt  primarily  for  the  investigation  of  inertia 
forces  in  moving  parts,  but  equally  applicable  to  any  pro- 
cedure involving  graphical  differentiation. 

Mathematical  differentiation,  of  course,  leads  to  perfectly 
accurate  results,  but  not  every  engineer  is  familiar  with  the 
differential  calculus.  The  mathematical  expression  of  many 
motions   which  are  simple,  as  regards  the  mechanism   for 


Fig.  1. 

their  production,  is  a  difficult  matter,  and  many  cases 
arise  in  the  testing  of  materials  and  in  the  investi- 
gation of  machines  and  the  motions  of  vehicles,  &c.,  in 
which  mathematical  analysis  becomes  quite  imprac- 
ticable. In  such  cases,  the  differential  coefficients 
of  a  function  represented,  say,  by  the  curve  a  b,  fig.  1,  are 
determined  graphically  by  measuring  the  slopes  ajb,  a'jb', 
&c.,  of  tangents  at  points  p,  q,  &c.,  in  A  b,  and  replotting  the 


Fig,  2. 

values  of  these  slopes  as  ordinates  against  the  corresponding 
abscissae  I,  m,  &c.,  to  yield  the  first  differential  derivative  of 
A  B.  The  accuracy  of  the  results  obtained  depends  essentially 
on  the  exactitude  with  which  the  points  of  contact  of  the 
tangents  can  be  determined.  These  points  can  be  located 
with  tolerable  accuracy  when  the  curvature  of  a  b  is  great  (as 
near  p,  fig.  1 ),  but  considerable  errors  can  hardly  be  avoided 
where  the  radius  of  curvature  of  a  b  is  great  (as  at  q,  fig.  1). 
In  any  case,  little  reliance  can  be  placed  on  the  accuracy  of, 
say,  an  acceleration  curve  obtained  by  successive  graphical 
ditt'erentiation  of  curves  of  displacement  and  velocity.  The 
method  is  not  at  fault  ;  it  is  in  its  practical  application  that 
errors  arise,  and  the  object  of  the  aphegraphe  is  to  make 
possible  the  full  realisation  of  the  inherently  universal  applic- 
ability of  graphical  differentiation  by  making  it  possible  to 
draw  accurately  the  tangent  to  any  point  in  the  curve  to  be 
differentiated. 

•  Electrical  Review,  July  25th,  1913,  p.  127. 
t  "Bull.  Techaologique  des   Ecoles  d'Arts  et  Metiers,"  Noa.  7 
and  8,  1912. 


Referring  to  fig.  2,  a  glass  base-plate  carries  a  platinum 
tangent  plate  a,  and  a  vertical  spring  needle  h,  centred 
accurately  in  the  produced  working  plane  of  a.  To  use  the 
instrument,  the  curve  to  be  differentiated  is  first  "  material- 
ised "  by  a  rigid  or  fiexible  metallic  template,  the  working 
face  of  which  is  vertical,  and  coincides  at  its  lower  edge 
with  the  curve  investigated.  The  plate  a  and  the  template 
are  connected  to  the  terminals  of  an  electric  bell  circuit. 

In  using  the  aphegraphe,  a  is  brought  successively  into 
contact  with  various  points  on  the  materialised  curve 
(contact  being  indicated  by  the  ringing  of  the  signal  bell), 
and  when  each  setting  is  complete,  the  needle  b  is  depressed. 
There  are  thus  pricked  out  a  series  of  points  on  a  curve  G, 
and  when  the  latter  is  complete,  a  tangent  can  be  drawn 
accurately  to  any  point  m  in  a  b  by  describing  from  this 
point  as  centre  and  with  radius  r  =  distance  between  a,  b 
in  the  aphegraphe,  a  circular  arc  cutting  g  in  n.  The 
straight  line  m  »  is  then  the  desired  tangent,  and  having 
obtained  it,  its  slope  and  hence  the  differential  coefficient  of 
the  function  represented  by  A  b  at  the  point  m  is  determined 
in  the  usual  manner.  Experience  shows  that,  using  this 
instrument,  second,  and  if  required,  third  and  fourth  derived 
curves  can  be  constructed  rapidly,  and  with  very  small  error. 
If  curves  possessing  points  of  inflection  have  to  be  investi- 
gated, the  platinum  plate  of  the  aphegraphe  should  be 
extended  to  working  faces  on  both  edges  of  the  glass  base. 


THE  BRITISH  ASSOCIATION.-II. 


The  only  paper  in  Section  G,  on  Friday,  September  12tb, 
of  special  interest  to  our  readers,  was  the  paper  by  Prof. 
J.  T.  Morris  on  the  results  of  one  year's  working  in 
domestic  electric  cooking  and  heating,  in  a  flat  having  six 
rooms,  kitchen  and  bathroom.  The  pape^is  one  of  very 
wide  interest,  and  should  prove  valuable  not  only  to 
central-station  engineers,  but  to  all  householders  desiring  to 
get  actual  facts  on  this  subject. 

Saturday,  September  13th,  was  entirely  given  up  to  sight- 
seeing, not  even  Section  A  being  at  work.  There  was 
general  satisfaction  expressed  at  the  excellent  organisation  of 
the  various  excursions  to  the  places  of  interest  around 
Birmingham.  Certainly  no  part  of  the  country  is  richer 
in  historical  associations,  or  more  beautiful  to  look  upon 
than  some  of  the  districts  round  the  city. 

On  Monday  there  was  a  joint  discussion  between  Sections  A 
and  G  on  "  The  Investigation  of  Complex  Stress  Distri- 
bution," in  which  Prof.  Perry,  Mr.  W.  A.  Scobie,  Mr.  W. 
Mason,  Mr.  G.  Cook,  Prof.  Petavel,  Prof.  Coker,  Mr.  J.  J. 
Guest,  Mr.  J.  S.  Wilson,  and  Prof.  S.  Dixon  took  part  ; 
followed  by  a  paper  by  Prof.  E.  G.  Coker  on  "  The  Con- 
struction of  Large  Polarising  Apparatus  for  Use  in  Lantern 
Projection  Work."  Afterwards  a  paper  was  read  by  Prof. 
A.  T.  Walmisley  entitled  "  Metals  for  Structure." 

The  author  said  that  fresh  water  corroded  wrought-iron 
more  rapidly  than  cast-iron,  and  malleable  iron  would 
rust  more  quickly  in  moist  air,  but  would  resist  salt  water 
better  than  cast-iron.  Steel  was  more  easily  oxidised 
than  wrought-iron,  and  far  more  easily  than  cast- 
iron.  Generally  speaking,  though  the  oxidation  of 
steel  was  faster  than  that  of  iron,  it  was  more 
uniform,  and  the  corrosion  of  both  iron  and  steel  was 
more  rapid  when  partly  wet  and  partly  dry  than  when  wholly 
immersed  in  water  or  wholly  exposed  to  the  air.  He  had 
found  that  nothing  appeared  to  equal  black  varnish  as  a 
protection  for  iron  or  steel  against  corrosion  in  tidal  waters. 

To  many  of  our  readers  the  proceedings  in  Section  B  will 
have  the  chief  interest.  In  that  Section  the  utilisation  of 
coal  was  investigated  in  an  interesting  series  of  discussions, 
initiated  by  Dr.  Beilby,  F.R.S.,  whose  remarks  will  be 
abstracted  in  a  later  issue. 

Dr.  H.  G.  Colman  came  next  with  a  description  of  the 
high-pressure  gas  supply  in  Birmingham  for  industrial  pur- 
poses, the  price  being  stated  to  be  the  lowest  in  England. 
It  varies  from  Is.  to  Is.  4d.  per  1,000  cb.  ft.,  subject  to 
5  per  cent,  discount,  according  to  the  quantity  used. 
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Mr.  J.  H.  Yates  (chairman  of  Messrs.  John  Wright  and 
Co.,  Ltd.)  gave  an  account  of  a  new  radiating  gas  fire,  stated 
by  him  to  be  free  from  the  worst  objections  with  older  types. 
The  design  is  based  on  the  use  of  fireclay  tubes,  in  which 
there  is  said  to  be  (when  everything  is  properly  regulated) 
perfect  mixture  and  perfect  combustion.  As  there  is  only 
one  small  bar  in  front,  there  is  no  obstruction  to  the  radiant 
heat.  No  reflectors  are  required,  the  radiation  being  direct. 
It  was  pointed  out  that  radiation  is  taking  the  place  of  con- 
vection in  gas-fire  design. 

Mr.  Yates  described  the  radiometer  used  by  Prof.  Hone 
and  J)r.  Wm.  Stroud,  of  Leeds,  for  measuring  the  efficiency 
of  gas  and  other  fires.  He  claimed  now  to  reach  the  effi- 
ciency for  heating  rooms  of  48  per  cent,  of  the  fuel  value  of 
the  gas,  as  against  .SO  per  cent,  ten  years  ago.  He  said  that 
gas  fires  should  be  designed  of  a  wider  form  than  hitherto, 
viz.,  17  in.  to  21  in.  wide,  the  same  width  as  a  coal  fire,  and 
he  pointed  out  the  absolute  necessity  of  having  an  air  vent 
clear  over  the  radiants  for  drawing  away  the  air  from 
the  room  along  with  the  products  of  combustion,  to  secure 
good  ventilation.  For  this  purpose  the  canopy  must  be  kept 
much  higher  than  usual.  He  mentioned  that  there  are  no 
fewer  thaa  350,000  gas  fires  in  London  to-day. 

Mr.  Yates  admitted  freely  and,  in  our  view,  very  properly, 
that  a  gas  fire  without  a  flue  was  a  danger  to  health,  and 
ought  under  no  circumstances  whatever  to  be  permitted. 
The  whole  meeting  (and  it  was  a  crowded  one)  showed  its 
appreciation  of  this  straightforward  statement. 

Prof.  W.  A.  Bone,  F.R.S.,  followed  with  a  paper  on 
"  Gas  Producers  and  the  Use  of  Gas."  He  commented  on 
the  extremely  low  cost  of  the  high-pressure  commercial  gas 
supplied  in  Birmingham,  but  remarked  that  while  it  was 
suitable  for  use  in  industrial  operations  on  a  comparatively 
small  scale,  it  was  still  prohibitive  in  price  for  such  pur- 
poses as,  for  instance,  steel  melting.  It  is  still  necessary  for 
such  purposes  to  use  producers  installed  near  the  place  of 
consumption. 

As  compared  with  Is.  to  Is.  4d.  per  1,000  cb.  ft.  (less  5  per 
cent,  discount)  for  the  Birmingham  supply  of  high-pressure 
gas,  water  gas  from  coke  at  12s.  per  ton,  and  containing 
290  B.TH.u.  per  cb.  ft.,  could  be  produced  for  4d.  per 
1,000  cb.  ft.  Comparing  this  with  the  Birmingham  supply, 
it  would  be  equivalent  to  coal  gas  at  8d.  per  1,000  cb.  ft. 
Thirty-five  cb.  ft.  of  water  gas  were  obtained  per  lb.  of 
carbon.  Sixty  per  cent,  of  the  total  carbon  appeared  in  the 
gas,  and  the  overall  efficiency  in  producing  such  gas  was 
about  70  per  cent.  • 

Producer  gas  obtained  when  the  fuel  was  completely 
gasified  by  air  and  steam  blast  could  be  produced  with  an 
overall  efficiency  of  75  per  cent.,  and  when  ammonia  was 
recovered  as  a  by-product  the  cost  per  1,000  cb.  ft.  of  gas 
containing  145  b.th.u.  per  cb.  ft.  from  coal  at  15s.  per  ton 
was  only  Id.  per  1,000  cb.  ft.,  which  was  equivalent  to  coal 
gas  at  4d.  per  1,000  cb.  ft. 

The  use  of  blast-furnace  and  coke-oven  gas  was  increasing 
rapidly,  and  Prof.  Bone  said  it  was  now  clear  that  with  the 
coke  ovens,  blast  furnaces,  and  steel  furnaces  all  on  one  site 
with  the  rolling  mills,  enough  waste  gas  could  be  obtained 
to  run  the  whole  plant  and  even  to  supply  some  power  outside. 
He  estimated  that  blast-furnace  gas  from  coke-fired 
furnaces  averaged  168,000  cb.  ft.  of  gas  per  ton  of  iron 
produced.  From  a  furnace  producing  1,000  tons  of  iron 
per  week,  there  would  be  a  yield  of  1 ,000,000  cb.  ft.  of  gas 
per  hour. 

The  analysis  was  CO^  12  percent.,  CO  30  per  cent., 
nitrogen  58  per  cent.,  and  the  heat  value,  say  100  b.th.u. 
per  cb.  ft.  at  normal  temperature  and  pressure. 

After  heating  the  Cowper  stoves  and  producing  the  blast 
for  the  blast-furnace  itself,  there  might  be  40  per  cent,  of 
the  total  production  of  gas  available  for  conversion  into 
electrical  energy  for  driving  machinery. 

The  dust  was  one  of  the  original  difficulties,  amounting 
to  5  grammes  per  cb.  metre  of  gas.  But  cleaning  arrange- 
ments had  now  been  adopted  which  reduced  the  suspended 
dust  to  O'Ol  gramme  per  cb.  metre,  which  was  clean  enough 
for  use  in  internal-combustion  engines.  The  power  absorbed 
in  the  cleaning  process  was  about  5  per  cent,  of  the  original 
total.  Therefore,  there  was  available  for  actual  power 
production,  say,  38  per  cent,  of  the  gas.  M.  Hubert,  of 
Seraing,  had  described  at  the  recent  meeting  of  the  Iron 


and  Steel  Institute  a  single  gaa  engine  giving  C,500  H.P. 
on  blast-furnace  gaa. 

l)n.  II.  V.  WiiKKLLii  nt-xL  dtaii.  wirJi  the  wmpcsition  of 
coal.  In  the  destructive  distillation  of  coal,  he  said  there 
were  produced  two  main  clasaes  of  compounds — first,  the 
paraffin-yielding  constituents,  which  came  originally  from 
the  resins  ;  and,  secondly,  hydrogen  and  the  oxides 
of  carlx^n,  which  required  a  higher  temperature  to  decom- 
pose them.  These  originated  from  the  cellulose  of  the 
original  vegetable  growth.  It  had  been  found  that  pyridin 
had  the  power  of  solution  of  coal,  increasing  the  paraffin- 
yielding  compounds  in  the  process.  If  the  pyridin  extract 
were  now  dissolved  in  chloroform  one  would  get  80  per  cent, 
of  the  volatile  constituents.  A  more  rational  analysis  of 
coals  could  be  carried  out  on  these  lines. 

Another  promising  development  was  the  discovery  that 
coal  had  an  effect  on  a  sensitised  photographic  plate  if  left 
close  to  it,  but  not  quite  touching  it,  in  a  dark  room  for 
12  hours  or  so.  The  face  of  the  coal  must  be  made  suffi- 
ciently flat  to  bring  the  whole  surface  fairly  equally  near  to 
the  plate. 

The  resinous  constituents  acted  on  the  plate,  so  that  when 
it  was  developed  it  showed  by  markings  of  white  bands  how 
such  resinous  constituents  were  stratified  in  bituminous  coals. 
The  pyrites  came  out  white  owing  to  yellow  stains  in  the 
plate,  while  the  residues  that  were  insoluble  in  pyridin  having 
no  resin  gave  no  effect.  It  was  probable  that  coals  with 
caking  properties  were  caking  coals  chiefly  because  the 
resinous  constituents  were  all  mixed  up  with  the  other  con- 
stituents instead  of  being  stratified,  as  in  the  non-caking 
coals. 

Dr.  R.  Lessix'^  followed  with  a  note  on  smokeless  fuel 
and  coal  oil,  and  their  relation  to  smoke  abatement.  He 
spoke  of  the  probable  adoption  at  no  distant  dat«  of  low- 
temperature  carbonisation,  with  full  recovery  of  the  valuable 
fuel  oils.  He  stated  that  in  this  country  there  were  210,000 
tons  of  liquid  fuel  lost  every  year  in  the  form  of  soot 
alone.  Three  millions  of  tons  of  fuel  oil  could  be  recovered 
from  house  coals  alone  in  a  year  by  low-temperature  carboni- 
sation, which  would  practically  make  Great  Britain  indepen- 
dent of  outside  supplies  of  fuel  oil. 

Mr.  W.  H.  Patterson  contributed  a  paper  mi  "  The 
Blending  and  Improvement  of  Coals,"  and  stated  that  on 
treating  small  bituminous  coal  with  chlorine,  without  chang- 
ing its  appearance  or  its  weathering  qualities,  the  coal  was 
made  to  resemble  anthracite  in  its  qualities,  and  would  give 
less  ash  and  an  increased  evaporation  of  25  per  cent.,  no  soot 
being  formed.  The  meeting  seemed  a  little  sceptical  about 
this  figure. 

A  lively  general  discussion  followed.  Mr.  Arnold  Lupton 
said  there  was  iio  need  for  alarm  about  the  rate  at  which  our 
coal  supplies  were  going.  The  thing  would  correct  itself,  and 
when  coal  got  dearer  more  efficient  methods  of  utilisation 
would  be  adopted.  He  advocated  a  system  of  rewards  instead 
of  fines  to  abolish  the  smoke  nuisance,  and  said  that  we 
could  well  afford  them.  He  had  computed  that  the  actual 
loss  caused  by  smoke  in  the  atmosphere  in  Leeds  amounted 
to  a  rate  of  7s.  in  the  £.  He  referred  to  the  process  of 
Berghaiser  for  the  recovery  of  sulphate  of  ammonia. 

Dr.  Beilhy  said  his  experiments  b:d  no  pretensions  to 
be  on  a  commercial  scale.  But  he  was  satisfied  that  low- 
temperature  carbonisation  could  be  carried  out  on  a  large 
scale  for  Is.  per  ton. 

Prof.  Armstrono  remarked  that  any  figure  put  forward 
by  Dr.  Beilb}  was  sure  to  be  reliable,  and  the  only  thing  that 
he  regretted  about  Prof.  Bone's  contribution  was  that  he  had 
made  no  reference  to  the  very  important  work  done  by  him  on 
improved  methods  of  combustion.  Both  he  and  other 
speakers  emphasised  very  strongly  the  terrible  danger  which 
attended  the  use  of  any  gas  Vtove  unprovided  with  a 
thoroughly  efficient  flue,  and  the  necessity  of  accurate  adjust- 
ment of  all  gas  burner  rings  and  other  heating  apparatus,  so 
as  to  prevent  the  impingement  of  the  hot  flame  on  the  cold 
heating  surface.  In  fact,  it  became  clear  that  for  the  safe 
working  of  such  apparatus,  precautions  are  necessary  which 
are  almost  universally  neglected  at  the  present  time. 

For  our  own  part,  we  regard  the  line  of  develop- 
ment as  clear  :  improved  combustion,  or  rather  low-tem- 
perature distillation,  of  coal  with  recovery  of  fuel  oils  and 
ammonia,  and  utilisation  of  the  gas  in  gas  engines ;  subsequent 
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burning  or  gasilication  of  rich  coke  for  power  production,  the 
whole  of  the  power  being  turned  into  electricity,  which  gives 
bright  light  and  clear  heat  without  burning  up  the  oxygen 
of  the  room  or  risking  the  poisoning  of  its  inhabitants. 

This  discussion  was,  in  our  opinion,  of  the  highest  value, 
and  it  would  have  been  well  worth  the  while  of  Section  G 
to  join  it  officially.  As  it  was,  large  numbers  that  rightly 
belonged  to  Section  (1  strayed  into  Section  B  to  take  part 
in  it  or  to  hear  the  speakers. 

Amongst  the  works  open  for  inspection  was  that  of  the 
General  Electric  Co.,  Ltd.,  at  Witton,  and  during  a  tour  of 
the  busy  shops  a  considerable  amount  of  interesting  work 
was  observed.  There  were  to  be  seen  in  course  of  erec- 
tion in  the  engineering  shop  a  number  of  large  1,000-k\v. 
rotary  converters,  turbo-generators,  haulage  and  rolling-mill 
motors,  as  well  as  several  generators  to  be  driven  by  blast- 
furnace gas  engines,  the  low  speed  of  which  necessitates  a 
generator  of  very  large  diameter.  Two  armatures  observed 
in  the  course  of  winding  had  diameters  of  3'3  and  3  metres, 
and  commutators  2*6  and  2*4  metres  in  diameter  respectively. 
In  the  switchboard  erecting  shop  a  large  number  of  high- 
tension  arid  low-tension  switchboards  were  observed,  whilst 
the  switchgear  department  was  very  busy  with  industrial 
switchgear  in  great  variety  to  meet  the  urgent  demand  for 
gear  complying  with  the  Home  Office  regulations  for  the  use 
of  electricity  in  factories. 

In  the  small  motor  shop  in  which  Witton  fans  are  con- 
structed, from  the  small  desk  fan  taking  20  watts,  to  the 
large  60-in,  exhaust  fans,  a  batch  of  centrifugal  fans  for  one 
of  the  latest  super-Dreadnoughts  were  in  process  of  erection. 
In  the  arc  lamp  department  the  Angold  Magazine  lamp, 
amongst  others,  was  being  assembled  in  very  large  quan- 
tities, and  we  were  assured  that,  although  this  is  not  the 
time  of  year  in  which  arc  lamp  orders  are  usually  placed, 
over  80  per  cent,  of  the  orders  for  this  lamp  which  have 
been  received  during  the  summer  months  have  been  repeats. 
The  foundry  in  which  the  company  makes  its  own  castings 
was  also  inspected,  together  with  the  stores,  which  act  as  a 
central  point  for  the  accumulation  of  a  considerable  propor- 
tion of  the  company's  stocks. 

At  the  conclusion  of  the  visit  to  the  works,  the  company's 
playing  fields  and  dining  club  for  the  staff  and  workmen 
were  inspected,  and  it  was  pleasing  to  observe  the  encourage- 
ment offered  by  the  G.E.  Co.  to  athletics  and  social 
gatherings. 

The  recent  fire  in  the  pattern  stores  has  not  been  allowed 
to  interfere  seriously  with  the  output,  and  a  very  complete 
organisation  has  permitted  the  prompt  replacement  of  the 
patterns  immediately  required.  The  works  are  exceedingly 
busy,  and  have  plenty  of  work  ahead.  They  employ  about 
3,000  hands. 

A  circular  issued  at  Birmingham  gives  details  with  regard 
to  next  year's  meeting  in  Australia.  There  is  also  an  in- 
vitation from  the  French  Association  for  the  Advancement 
of  Science,  to  its  meeting  in  Havre  next  autumn,  which  was 
mentioned  last  year,  and  which  it  is  understood  will  be 
officially  accepted,  in  order  that  those  members  who  cannot 
go  to  Australia  may  avail  themselves  of  French  hospitality. 
It  is  understood  that  a  circular  with  regard  to  the  Havre 
meeting  will  be  issued  in  due  course. 

The  Australian  meeting  offers  a  splendid  opportunity  to 
those  who  can  afford  the  time  and  money  to  visit  that  great 
country  under  the  very  best  auspices.  The  hogpitality 
offered  is  almost  boundless.  Enrolment  of  members  for  the 
meeting  will  take  place  after  October  6th,  but  names  can  be 
sent  in  to  the  assistant  secretary,  at  Burlington  House,  and 
will  be  attended  to  when  the  office  reopens.  New  members 
desiring  to  join  in  the  trip  will  only  be  enrolled  after 
approval  on  written  application  to  the  Council. 

Two  advance  parties,  which  will  spend  a  week  in  Western 
Australia,  will  leave  London  by  steamer  on  June  19th  or 
26th,  or  overland  on  June  25th  or  July  2nd,  arriving  at 
Perth,  W.A.,  July  21st  or  28th.  On  August  1th  the 
advance  parties  proceed  to  Adelaide,  together  with  the  main 
party,  which  leaves  London  on  July  8th  or  9th  by  steamer, 
or  overland  to  the  Mediterranean. 

A  third  party  will  go  via  New  York,  Vancouver  and 
Sydney,  and  a  fourth  by  Cape  Town,  the  first-named 
leaving  England  about  June  6tli  to  11th,  and  the  second 
about  June  22nd-24th.     Adelaide,  Melbourne,  Sydney  and 


Brisbane  are  the  main  centres  to  be  visited,  but  extensive 
excursions  will  be  made  in  all  directions.  Members 
can  count  on  returning  to  England  by  about  October  4th 
or  10th. 

Members  will  receive  vouchers  entitling  them  to  reduced 
fares,  varying  from  first  class  £130,  down  to  second  class 
£65,  according  to  the  route  chosen. 

Particulars  are  also  given  of  the  route  by  the  Siberian 
Railway. 

On  the  arrival  of  the  visitors  in  Australia,  the  State 
Railways  will  carry  members  free,  which  may  be  taken 
as  a  fair  illustration  of  the  generous  welcome  offered  to  the 
Association, 

Future  arrangements  pro^•ide  for  the  meeting  to  be  held 
in  Manchester  in  1915,  and  in  Newcastle-on-Tyne  in  1^6. 

At  an  Honorary  Degree  Congregation  of  the  University 
on  September  Uth,  degrees  were  conferred  upon  Dr. 
Arrhenius,  a  pioneer  in  the  theory  of  electrolytic  dissociation 
and  its  bearing  upon  physical  chemistry  ;  Madame  Curie, 
the  discoverer  of  radium  and  "  the  greatest  woman  of  science 
of  all  time " ;  and  Prof.  H.  A.  Lorentz,  one  of  the 
foremost  workers  in  mathematical  physics,  especially  in 
connection  with  the  electron  theory. 


The   Nature  of  the  Electromagnetic  Waves  Employed  in 
Radio-Telegraphy,  and  the  Mode  of  their  Propagation. 

By  Prof.  G.  W.  0.  Howe,  City  and  Guilds  (Enpineerinff)  College, 
South  Kensington.     iSfct/n//  G,     Ahstract.') 

If  power  be  transmitted  by  means  of  continuous  current  from  one 
point  to  another,  not,  as  is  usual,  by  two  parallel  circular  conductors, 
nor  by  a  concentric  cable,  but  by  two  wide  strips  of  thin  copper 
placed  face  to  face  and  close  together,  both  the  magnetic  and  the 
electric  fields  will  be  approximately  uniform  throughout  the  space 
between  the  strips  in  any  plane  section  normal  to  the  direction  of 
transmission.  For  this  reason  the  consideration  of  such  a  trans- 
mission line  proves  an  excellent  method  of  approaching  such  con- 
ceptions as  are  involved  in  Poynting's  theorem  and  electromagnetic 
wave  phenomena.  Although  this  method  has  its  limitations,  it  will 
be  seen  to  yield  important  results.  After  considering  the  continuous- 
current  case,  it  will  be  shown  that  by  using  the  same  transmission 
line  for  alternate  currents  one  is  led  to  a  clear  conception  of  the 
nature  of  those -gigantic  electromagnetic  waves  which,  emanating 
from  a  "  wireless  "  aerial,  spread  over  the  earth  in  every  direction. 
It  will  be  shown  that  some  of  the  fundamental  ideas  commonly 
accepted  and  taught  in  text-books  on  radio  -  telegraphy  are 
fallacious. 

Considering  first  the  transmission  of  energy  by  means  of  con- 
tinuous currents,  let  i  be  the  current  in  amperes  and  e  the  P.D.  in 
volts.  I  f  the  resistance  of  the  strips  be  neglected,  the  latter  will  be 
constant  from  end  to  end  of  the  line.  If  h  is  the  width  of  the 
strips  and  d  the  distance  between  them",  the  strength  of  the  magnetic 
field  between  the  strips  is  easily  shown  to  be — 

H  =  4ir/10  .  i\b. 

If  the  strips  are  very  close  together  H  will  be  constant  in  the 
space  between  them  and  zero  elsewhere.  The  same  is  true  of  the 
electric  field,  the  strength  of  which  is  given  by  the  formula — 

E  =  eld  volts  per  centimetre. 

H  and  E  are  evidently  at  right  angles  and  their  product — 


H  E 


47r/10  .  ielbd. 


Now  the  power  transmitted  is  ie  watts  or  joules  per  second,  and 
this  power  is  transmitted  through  the  dielectric  space  between  the 
strips  and  not  througfh  the  strips  themselves,  which  merely  act  as 
guides.  The  walls  of  a  speaking  tube  act  in  very  much  the  Eame 
way  in  guiding  the  energy  which  is  transmitted  as  sound  waves. 

The  energy  transmitted  across  each  square  centimetre  of  dielectric 
cross-section  will  be — 

ielld  =  H  E  X  10/1 TT  joules  per  second. 

Thus,  at  any  point  in  space  where  there  is  simultaneously  a 
magnetic  field  H  and  an  electric  field  E  at  right  angles,  there  is  a 
transmission  of  energy  in  a  direction  at  right  angles  to  the  plane 
of  H  and  E,  equal  to  10/4  tt  .  h  E  joules  per  second  or  watts,  where  e  is 
expressed  in  volts  per  centimetre.  This  is  Poyntinps  theorem. 
The  relative  directions  of  H,  E  and  the  transmission  of  energy  can 
be  seen  from  fig.  1  to  be  represented  by  the  first  and  second  fingers 
and  the  thumb  respectively  of  the  left  hand,  set  mutually  at  right 
angles. 

If  the  line  is  opened  at  the  receiving  end  the  current  ceases  and 
there  is  no  magnetic  field,  but  only  the  electric  field.  If  the  line  is 
short-circuited  the  p.d.  between  the  strips  falls  to  zero  and  with  it 
the  electric  field,  leaving  only  the  magnetic  field.  In  neither  caee, 
however,  is  there  any  transmission  of  energy.  For  fnergy  to  be 
transmitted  the  electric  and  magnetic  fields  must  exist  simulta- 
neously in  the  same  space,  and  must  be,  to  some  extent,  at  right 
angles  to  each  other.  This  is  an  important  point  often  overlooked 
when  considering  the  nature  of  the  electromagnetic  waves  by  which 
energy  is  radiated  from  an  antenna  ;  we  shall  return  to  it  later. 
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The  inductance  of  the  line  per  centimetre  of  lenjrth — that  is,  the 
flux  produced  in  the  space  between  the  conductors  by  unit  current — 
is  evidently  4i'  rf/A  absolute  units,  or  47r/lo'*  .  d/b  henriee. 

The  capacity  between  the  strips  per  centimetre  of  length  is  hUTrd 
absolute  units,  or  hjlTrd  .1/(9  x   10")  farads  if  the  dielectric  is  air. 

We  shall  now  assume  that  the  dynamo  or  battery  is  replaced  by 
an  alternator  with  a  frequency  of  —  cycles  per  second,  and  that  the 
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Fig,  1. 


load  at  the  far  end  of  the  long  line  is  non-inductive.  Every  centi- 
metre of  the  line  has  a  certain  inductance,  L,  and  a  certain  capacity, 
K,  the  values  of  which  we  have  just  seen.  The  actual  line  could  be 
replaced  approximately  by  a  number  of  inductances  and  condeneers 
arranged  as  in  fig.  2.     The  conductor  resistance  and  the  leakage  are 
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Fig.  2, 


both  assumed  to  be  negligible.  A  vector  diagram  can  now  be  built 
up  by  assuming  a  current  through  the  non-inductive  load  and 
gradually  working  btck  along  the  line  in  the  usual  way.  The 
vector  diagram  is  greatly  simplified,  however,  if  the  resibtance  r, 
constituting  the  load  at  the  end  of  the  line,  is  made  equal  to 
\/  l/k.  (This  ratio  is  a  very  important  characteristic  of  the  trans- 
mission line ;  it  is  sometimes  called  its  surge  impedance.  By 
German  writers  it  is  called   its  "  Wellenwiderstand  " — i.e.,  wave- 

repistance.)    

If  r  =  \/i/K,  the  vectors  of  both  current  and  voltage  maintain 
a  constant  length — that  is,  an  ammeter  placed  anywhere  in  the 
line  will  give  the  same  reading,  aw  will  aUo  a  voltmeter  connected 
between  the  lines  at  any  point.  In  addition  to  this  the  two  vectors 
will  be  in  phase  at  every  point.  This  can  be  readily  seen  from  a 
consideration  of   fig.  3.     If   /  be  the  root- mean-square  current  at 
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Fig.  3. 


any  point,  the  voltage  drop  per  centimetre  at  that  point  will  have 
a  root-mean- square  value  of  u»L(  (oj  =  2  tp  ~),  nnd  will  be  90°  out 
of  phase  with  the  current.  If  fi  be  the  v.n.  between  the  lines  at 
any  point,  the  capacity  current  per  centimetre  at  that  point  will 
have  a  R.M  s.  value  of  ^Ke,  and  will  be  HO"  out  of  phase  with  p. 
For  the  current  and  voltage  vectors  to  maintain  a  constant  length 
and  rotate  together  it  is  obviously  necessarv  that  (oKeji  =  wLije. 

Since  cji  =  /•,  this  is  equivalent  to  r  =  V  i/k.  With  a  load  of  this 
value  the  energy  is  absorbed  as  fast  as  it  arrives,  and  there  is  no 
reflection  back  along  the  line  to  cause  stationary  waves.  The 
result  is  just  the  same  whether  the  line  is  short  or  long.  At  these 
points  along  the  line  where  the  current,  and  therefore  the  value 
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of  H,  is  a  maximum  at  any  moment  the  P.D.,  and  therefore  also 
the  value  of  E,  will  be  a  maximum  at  the  same  momeiit  (fig.  4). 
The  rate  of  energy  transmission  in  watts  per  square  centimetre 
is  given  at  every  point,  at  every  moment,  by  the  formula 
10/4ir  .HE. 

If  the  non-inductive  load  be  replaced  by  a  choking  coil  of 
negligible  resistance,  or  by  a  condenser  with  negligible  losses,  the 
voltage  and  current  vectors  will  be  90°  out  of  phase,  not  only  at 
the  end  but  all  along  the  line.  This  is  easily  proved,  because  the 
voltage   drop  is   at  right   angles  to   the   current  vector  and   the 


capacity  current  is  at  right  angles  to  the  voltage  vector  at  every 
point.  Thecurrent  in  the  line  at  any  moment  is  a  maximnm  when 
the  P.D.  is  z^ro,  and  me  re-ma,  so  that  we  have  alternately  a  t'torage 
of  magnetic  energy  and  a  storage  of  electrical  tnerfty,  bat  no 
resultant  transmiBsion  of  energy.  In  this  caae  we  have  stationary 
waves  on  the  line. 

Returning  now  to  the  c&ee  of  the  non-inductive  le>ad,  the  velocity 
of  the  wave  along  the  line  is  easily  found  from  fig.  3.  The 
inductive  drop  per  centimetre  is  uLi  ;  for  a  length  I  the  drop  ia 
wL/7,  and  this  is  set  off  around  the  circumference  of  the  circle 
described  by  the  vector  e.  If  we  take  such  a  length  along  the 
line  that  uUl  =  2Tre,  we  arrive  at  a  point  where  the  phase  ia 
the  same  as  at  the  end  ;  this  value  of  I  is  therefore  the  wave- 
length \. 

Hence,  X  =  2-rrejujA  -  2:r/a>v/K  L  =   1 '(  ~    \/ K  /.). 

and  the   -elocity  of  the  wave 

=  X,  -   =  I/s/kTlT 

Substituting  the  values  of  K  and  L,  we  have — 
— ,"   ,  =  .3  X  lu''^cm.  ner  second. 

Hence,  the  electromagnetic  wave  travels  along  the  line  with  the 
velocity  of  light. 

We  have  seen  that  the  ratio  eji  is  constant  all  along  the  line  and 

equal  to  Vl/k~;  therefore,  L  i'^/2  =  K  ^','2,  that  is.  the  total  energy 
in  each  cubic  centimetre  of  the  dielectric  space  ia  at  every  moment 
equally  divided  between  the  magnetic  and  the  electric  fields.  The 
total  energy  in  1  cm.  of  the  line  is  K  ^-,„.,  where  ''.r,  ia  the 
instantaneous  value  of  the  p.d.,  and  the  average  value  of  the 
energy  per  centimetre  is  K  e-,  where  e  is  the  b.m.s.  value  of  the  p.d. 
This  energy  is  being  transferred  with  the  velocity  r  =»  1  i  y/g  l,  and 
the  amount  of  energy  arriving  at  the  far  end  in  a  second  will  be — 
Ke^  X  I/a/kl  =  e-  X   >/k/l  =  e^/tt  joules. 

The  electromagnetic  waves  in  the  space  between  the  two  strips 
are  of  the  simplest  possible  type,  viz.,  plane  waves.  If  the  two 
strips  are  made  several  hundred  miles  wide  and  several  hundred 
feet  apart,  and  if  the  lower  strip  is  replaced  by  the  earth",  no 
essential  change  is  made  in  the  nature  of  the  waves  ;  it  is  simply  a 
matter  of  scale.  .  We  should  then  have  sweeping  over  the  surface 
of  the  earth  plane  electromagnetic  waves.  In  many  problems 
connected  with  radio-telegraphy  it  has  been  assumed  for  the  sake 
of  simplicity  that  the  waves  employed  are  tf  this  type.*  It  may 
be  objected  that,  in  the  case  of  radic -telegraphy,  we  have  not  a 
transmission  free  from  loss  with  a  non  inductive  load  of  a  certain 
definite  value  at  the  far  end.  In  the  theory  of  the  propagation  of 
telephone  currents  it  is  a  well-known  aid  eas-ily  proved  fact  that 
for  a  long  line  in  which  the  energy  is  dissipated  before  it  arrives  at 
the  far  end,  where  it  might  otherwi^   '  "  reflected,  the  apparent 

impedance  of  the  line  is  equal  to  s/  i/t,  where  l  =  B  -f  7  a?  l  is 
the  impedance  of  unit  length  of  the  line  and  Y  =  a  -f  /  w  K  ia  the 
admittance  of  unit  length  (o  is   the  reciprocal  of  the  insulation 

resistance,  y  =  \/  —  1  and  w  =  2  t  ~).  If  [i:  and  <;  are  small 
compared  with  a>  l  and  w  k,  the  apparent  impedance  of  the  line  will 
be  simply  \^  l/k,  and  the  current  at  the  sending  end  will  be  in  phase 
with  the  applied  p.d.  so  that  the  line  appears  to  be  non-inductive. 
This  will  also  be  true  if  b/l  =  g/k,  which  is  the  condition  for 
Oliver  Heavisides  distortionless  transmission  line.  In  the  case 
of  radio-telegraphy  the  damping  is  small,  especially  over  the 
sea,  and  we  make  little  error  in  assuming  that  the  current  and  p  d.. 
or,  as  we  must  say  if  we  refer  to  the  space  between  the  corductors 
and  not  to  the  conductors  themselves,  the  magnetic  and  electric 
fields  are  in  phase. 

We  can,  however,  approach  much  more  closely  to  the  actual  radio- 
telegraphic  waves  by  assuming  that  the  two  parallel  strip  conductors 
radiate  from  the  alternator  in  all  directions.  The  upper  strip  now 
becomes  an  upper  disk  and  the  lower  strip  a  lower  ditk,  or  merely 
the  earth,  while  the  alternator  is  imagined  to  be  connected  between 
the  centres  of  the  disks.  All  round  the  edges  of  the  disks,  which 
we  imagine  to  be  of  enormous  diameter.  \e  can  assume  a  non- 
inductive  load  of  the  correct  value  to  be  uniformly  distributed,  or, 
more  in  accordance  with  facts,  the  resistance  of  the  lower  disk  (the 
earth)  may  be  assumed  to  dissipate  the  radiated  energy  so  that 
none  ever  reaches  the  limits  of  the  disks.  The  transmission  will, 
however,  be  no  longer  perfectly  distortionless,  unless  we  assume 
that  the  leakag'^  bears  the  necessary  relation  to  the  resistance,  bnt 
this  is  a  point  of  minor  importance. 

The  magnetic  flu^  will  be  distributed  concentrically  aroond  the 
generator  in  alternate  belts  in  opposite  directions,  there  t)eing  no 
flux  except  between  the  disks.  Pas-^-ing  outwards  from  the  centre 
of  the  disk  one  would  pass  through  successive  tielts  of  current 
flowing  alternately  radially  outwards  and  radially  inwards.  At 
every  point  in  either  disk  there  is  an  alternating  radial  current. 

The  radiation  of  energy  is  in  this  case  strictly  cylindrical,  but  is 
otherwise  identical  with  the  radiation  from  a  "  wireless"  antenna. 
The  electric  and  magnetic  fields  in  the  neighbourhood  of  the  lower 
disk  are  identical  in  their  nature  with  those  near  the  earth,  but  the 
variation  with  the  distance  from  the  generator  is  different. 

This  want  of  agreement  is  entirely  removed  by  making  the 
height  of  the  jpper  disk  above  the  lower  vary  directly  as  the  dis- 
tance from  the  centre,  or,  in  other  words,  by  replacing  the  upper 
disk  by  an  inverted  cone,  as  shown  in  fig.  0.  The  alternator  ia 
CDnnected  between  the  apex  of  the  cone  and  the  point  of  the  earth 


*  Zenneik,  Annalen  der  Phy,nk,  1907,  Vol.  XXIII,  p.  846. 
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almost  in  contact  with  it.  This  suppoBitltious  arrangement  not 
only  (fives  a  radiation  of  eleotromafrnetio  waves  almost  identical 
with  that  of  wireless  teleifraphy,  but  at  the  same  time  lends  itself 
to  very  simple  calculation.  Contrary  to  the  case  of  the  two 
parallel  disks,   the   inductance  per  radial  centimetre  of  this  new 


Fig.  5. 

multi-directional  transmission  line  is  constant — i.e.,  independent  of 
the  distance  from  the  origfin — as  is  also  the  capacity  per  centimetre. 
In  this  respect  the  inverted  cone  arranpement  is  similar  to  the 
ordinary  telephone  line  or  the  two  flat  strips  already  considered, 
and  leads  to  the  same  simple  formuliu  and  the  same  vector 
diagrams. 

To  calculate  the  inductance  per  radial  centimetre  we  have  to  Snd 
the  flux  per  radial  centimetre  when  unit  current  flows  steadily  out- 
wards in  the  cone  and  returns  radially  to  the  centre  of  the  lower 


Fig.  6 


disk.  Let  a  be  the  angfle  between  the  cone  and  the  lower  disk, 
u^  the  distance  from  the  centre  and  d  the  distance  between  the  cone 
and  the  earth,  measured  along  the  circular  arc,  then  d  =  a  x.  The 
length  of  the  magnetic  path  is  2irx,  and  the  flux  per  radial  centimetre 
for  unit  current  is  ■iTrdJ2irx  =  2  o,  and  the  inductance  per  centi- 
metre is,  therefore,  2  o  ,  10~^  henry.  The  capacity  per  radial 
centimetre  is  obviously  that  of  a  plate  condenser  with  plates  of 
area  2  ir  x,  separated  a  distance  d,  which  is  2'irxji'jrd  =  1/2 a 
absolute  units,  or  1/(2  a  X  900,000)  mfd. 

Hence,  apart  from  damping,  the  current  and  the  p.d.  will  vary 
from  point  to  point  exactly  as  in  an  ordinary  telephone  line  with 
these  values  of  inductance  and  capacity  per  unit  length.  The 
strength  of  the  electric  field  E  at  any  point  is  found  by  dividing  the 
P.D.  at  the  point  by  the  distance  between  the  cone  and  earth,  which 
varies  as  the  distance  from  the  generator.  Now  we  have  already 
proved  that,  apart  from  damping,  the  p.d.  has  the  same  amplitude 
all  along  the  line,  hence  the  strength  of  the  electric  field  E  will  vary 
inversely  as  the  distance  from  the  centre.  Again,  since  the  length 
of  the  magnetic  path  varies  directly  as  the  distance  from  the  centre, 
the  magnetic  field  strength  H  must  vary  inversely  as  the  distance. 
This  agrees  with  the  results  obtained  for  the  radiation  of  electro- 
magnetic waves  from  a  Hertzian  oscillator  or  antenna.  It  is  seen, 
therefore,  that,  taking  the  earth  as  the  lower  disk  and  replacing  the 
upper  atmosphere  by  the  perfectly  conducting  inverted  cone,  a 
system  of  electromagnetic  waves  is  generated  and  propagated,  and 
these  waves  are  identical  in  their  nature  and  properties — at  least,  in 
the  neighbourhood  of  the  earth — with  those  electromagnetic  waves 
employed  in  radio-telegraphy,  and  vary  in  intensity  from  point  to 
point  on  the  earth's  surface  in  exactly  the  same  way.  This  radia- 
tion cannot  be  called  cylindrical,  but  is  essentially  spherical,  the 
wave  fronts  being  approximately  portions  of  spheres. 

Although  this  supposititious  arrangement  gives  the  correct  values 
of  E  and  H  near  the  surface  of  the  earth ,  this  cannot  be  so  for  the 
upper  atmosphere,  where,  instead  of  ending  normally  on  an  upper 
conical  surface,  the  electric  field  forms  loops  as  shown  in  fig.  6. 


Calculation 


OP    THE    Angle  a   between   the   Conical 

SUEFAOE  AND   THE   EAETH, 


If  one  is  merely  considering  the  question  from  a  qualitative  point 
of  view,  the  slope  of  the  upper  conical  surface  is  immaterial.  To 
make  quantitative  calculations,  however,  the  angle  must  be  to 
chosen  that  the  total  amount  of  energy  in  the  advancing  wave  bears 
the  same  relation  to  the  values  of  H  and  e  near  the  earth's  surface 
as  it  does  in  the  actual  radio-telegraphic  wave.  The  correct  value 
of  this  angle  is  easily  calculated.  On  the  assumption  of  a  perfectly 
conducting  flat  earth,  the  strength  of  the  electric  and  magnetic 
fields  at  the  earth's  surface  due  to  a  vertical  aerial  is  given  by  the 
following  equation* — 

ens  (tat  —  U3  xjr)  ] 


E  =  a  =  2  h> 


10, 


where  imax.  is  the  maximum  aerial  current  in  amperes,  w  =  2  r  ~ , 
X  =  distance  from  aerial  in  centimetres,  and  c  ==■'■  velocity  of  light 
in  centimetres  per  second. 

Therefore,  Emax-  =  Umax.   =  ?max./5  XO.Q  S.  units,  or,  Emux-  =  imux-l5  X 

X  300  —  60 'mai /.r  volts  per  centimetre.  Again,  the  total  power 
radiated  from  a  vertical  aerial  is  O'GI  i'^'' ergs  per  second,t  where 
I  is  the  amplitude  of  the  antenna  current  in  electrostatic  units. 
Putting  the  current  in  amperes  and  f  =  3  X   10'",  we  have— 

0  61     X    i^mnx.    X    9    X    KV«  , 

^^^ — rs ergs  per  second 

3  X  10'" 

"18  3  i'^max-  watts, 
=  36'6  i^R.jti.s.  watts. 

*  Abraham,  "  Theorie  der  Elektrioitiit,"  Vol.  II,  p.  300. 
t  Abraham,  loc,  cit.,  p.  304. 


Now  in  the  supposititionB  oase  of  the  inverted  cone  and  the  per* 
feotly  conducting  lower  disk,  the  amplitude  of  the  total  radial  alter- 
nating current  is  the  same  at  all  distances  from  the  centre,  and  the 
length  of  the  magnetic  path  is  2i^  x.  The  strength  of  the  magnetio 
field  at  a  distance  ir  will  therefore  be — 
_     4^r/lU.v-. 


2  ir  X 


—   'mort./o  (P, 


and  the  electric  field 
K  =  p.D./d  = 


a  w 


1/2  a  .  l/(,9  X  10") 


=  ijax  .  V  3,600  o^ 
imax.  volts  per  centimetre. 


^max 


and  EiiMx.  =  &Olx  .  imax.  volts  per  centimetre.     (Note. — Bmai 

if  the  latter  is  expressed  in  electrostatic  units.)  

Now  the  apparent  resistance  of  our  transmission  line  is  \/  l/k, 
and  the  power  supplied  to  it  by  the  alternator,  and,  therefore,  trans- 
mitted along  it  is  P  km  s  \/  l/k  =  rR.M.H.  x  60  a  watts.  In  the  case 
of  the  actual  aerial  the  power  radiated  is  36'6  j^h.m.s.  watts. 
Hence,  for  the  radiated  power  to  be  the  same  in  each  case,  we  must 
have 

60  a  =  36-6,  or  a  =  U"61  =  36". 

This  angle  can  be  found  in  another  way  without  considering  the 
apparent  resistance  of  the  transmission  line.  We  have  seen  that  by 
Poynting's  theorem  the  power  transmitted  across  a  square  centi- 
metre is  equal  to  1 0/4  n .  he  watts.  The  maximum  power  per  square 
centimetre  will,  therefore,  be  10/4  tt  .  imax.l^x  .  60  imax.l-'c  =  30 
''\n<tx.j''r  *'"  watts,  and  this  will  be  the  radiation  at  any  point  at  the 
moment  when  h  and  E  have  their  maximum  values  at  that  point. 
Since  both  h  and  E  vary  according  to  a  sine  law,  the  average  rate 
at  which  energy  is  transmitted  across  each  fquare  centimetre  is 
equal  to  half  the  maximum,  viz.,  30  v'^kms. /""  ^''^  watts.  The  total 
radiation  is 

30  i\  M.S.  /t  x'^  X  2  it  X  X  a  x  —  i\.M.s.   X  60  ct  watts, 

as  found  by  the  other  method. 

Hence,  if  the  arrangement  of  inverted  cone  and  lower  disk  is  to 
give  a  correct  representation  of  the  actual  radio-telegraphic  waves, 
as  regards  both  h  and  E  and  the  total  radiated  energy,  the  angle  a 
cannot  be  such  a  small  angle  as  in  fig  5,  but  must  be  exactly  35°,  as 
shown  in  fig.  7. 

It  will  be  evident  from  the  foregoing,  and  especially  from  fig.  4, 
that  the  vertical  electric  field  is  a  maximum  at  any  point  at  the 
same  moment  that  the  magnetic  field  at  the  same  point  is  a 
maximum.     The  writer  has  found  that  there  is  a  prevalent  idea 


FiG.  8. 


that  the  successive  bands  of  vertical  electric  flux  sweeping  out  from 
the  antenna  with  the  velocity  of  light  alternate  with  bands  of 
magnetic  flux.  This  is  not  so  ;  the  electric  and  magnetic  fields 
occupy  the  same  space  at  the  same  moment,  and  the  successive 
bands  are  separated  by  spaces  in  which  both  H  and  E  fall 
simultaneously  to  zero.  This  is  only  true,  however,  if  we  avoid 
the  immediate  neighbourhood  of  the  antenna.  The  current  in 
the  antenna,  and  therefore  its  magnetic  field,  are  zero  at  the 
moment  when  the  p.d.,  and  therefore  also  the  electric  field,  are 
approximately  at  a  maximum.  It  is  important  to  notice,  however, 
that  if  the  current  and  p.d.  were  exactly  90°  out  of  phase,  the 
antenna  oscillation  would  be  wattless,  and  there  could  be  no  radia- 
tion of  energy.  The  radiation  has  a  similar  effect  to  the  introduc- 
tion of  an  additional  resistance  in  the  antenna,  and  constitutes  the 
useful  load  on  whatever  may  be  used  to  maintain  the  oscillation. 
In  the  immediate  neighbourhood  of  the  aerial -there  are  powerful 
magnetic  and  electric  fields,  which  are  nearly  90°  out  of  phase, 
and  which  produce,  for  the  most  part,  an  oscillation,  as  distinct 
from  a  transmission  of  energy.  It  is  only  the  components  of  H  and  E 
that  are  in  phase  which  can  cause  a  transmission  of  energy,  and  the 
other  components  are  negligible  beyond  a  certain  distance  from  the 
antenna. 

If  there  were  no  radiation  the  antenna  could  be  represented  by  an 
equivalent  inductance,  capacity  and  resistance  forming  a  closed 
oscillatory  circuit,  as  in  fig.  8,  where  i  is  the  spark-gap  circuit  and 
II  the  equivalent  aerial  circuit.  In  fig.  8  a  new  cause  of  damping 
can  be  introduced  into  circuit  ii  by  opening  the  switch  ,s-,  viz;,  a 
transmission  line,  which,  if  infinitely  long  and  free  from  losses,  acts 
exactly  as  an  additional  non-inductive  resistance  in  the  circuit. 
Here  it  is  evident  that  a  part  of  the  oscillating  energy  is  now  trans- 
mitted away  along  the  line  and  that  in  this  line  current  and  p.d, 
are  in  phase. 

The  same  is  true  in  a  sound  wave.  Our  sending  antenna  is  here 
replaced  by  an  organ  pipe  in  which  we  have  stationary  waves,  with 
a  stationary  distribution  of  pressure  at  one  moment,  succeeded  after 
a  quarter  of  a  cycle  by  an  equal  pressure  distribution  cf  velocity. 
The  maximum  velocity  occurs  at  points  a  quarter  of  a  wave-length 
away  from  the  points  of  maximum  pressure.  When  sound  waves 
travel  through  space,  however,  the  conditions  are  very  different  ; 
the  compressional  waves  are  in  phase  with  the  velocity  waves,  that 
is  to  say,  the  air  particles  which  have  the  maximum  compression  or 
maximum  rarefaction  at  a  given  moment  are  those  which  are 
moving  with  the  greatest  velocity  (««c  Poynting  and  Thomson's 
"  Sound,"  p.  13). 
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Ab  we  have  already  said,  there  is  a  prevalent  idea  that  the  electric 
and  magnetic  fields  succeed  one  another  alternately  ;  the  fourth 
chapter  of  Prof.  Fleming's  "  Elementary  Manual  of  Radio-tele- 
srraphy,"  which  is  devoted  to  a  study  of  electromagnetic  waves,  is 
permeated  through  and  through  with  this  fallacy,  which  is  even 
supported  by  mathematical  treatment  by  giving  incorrect  solutions 
for  the  dififerential  equations. 

[Note. — The  statements  here  criticised  occur  in  the  first  edition 
of  the  '"Elementary  Manual."  On  the  receipt  of  an  advance  proof  of 
the  paper,  Prof.  Fleming  wrote  to  the  author  pointing  out  that  the 
error  had  been  discovered  and  corrected  in  a  second  edition  pub- 
lished three  years  ago.  The  author  must  therefore  apologise  to 
Prof.  Fleming  for  having  done  him  the  obvious  injustice  of 
criticising  statements  which  he  himself  had  already  corrected. 
Had  the  author  known  of  this  later  edition,  this  part  of  the  paper 
would  have  been  very  much  modified.  J 

Returning  now  to  the  electromagnetic  waves  travelling  over  the 
earth's  surface,  we  have  seen  that  the  calculated  strength  of  the 
electric  field  near  the  surface  is  60  ijx  volts  per  cm.,  where  i  is  the 
current  in  the  sending  antenna.  This  field  is  normal  to  the  sur- 
face— i.e.,  it  is  a  vertical  field.  These  results  are  confirmed  by 
experiment  if  the  distance  from  the  sending  antenna  is  not  too 
great.  The  distance  at  which  marked  discrepancies  appear  depends 
on  the  wave-length  employed,  and  especially  on  the  nature  of  the 
earth's  surface.  These  discrepancies  are  to  be  expected  because  we 
have  made  three  apsumptions  : — 

1.  That  the  earth  is  a  perfect  conductor,  whereas  dry  soil  might 
be  better  described  as  a  poor  insulator. 

2.  That  the  earth  is  flat. 

3.  That  the  atmosphere  is  a  perfect  and  uniform  dielectric  at  all 
heights. 

A  large  amount  of  mathematical  work  has  been  devoted  to  the 
effect  of  the  resistance  and  specific  inductive  capacity  of  the 
earth's  crust,  and  also  to  the  effect  of  curvature.  The  nature  and 
effect  of  the  upper  layers  of  our  atmosphere  is  the  subject  of  a  great 
deal  of  speculation  at  the  present  time,  but  all  these  questions  call 
for  systematic  research  on  a  large  scale.  Their  discussion  would  go 
beyond  the  scope  of  this  paper. 


Exposure  Tests  of  Copper,  Commercial  Aluminium,  and 

Duralumin. 

By  Eknest  Wilson. 

(^Section  G.    Abstract,') 

These  are  a  continuation  of  tests  upon  the  influence  of  exposure  in 
London  on  the  electrical  conductivity  of  light  aluminium  alloys, 
reports  of  which  have  been  made  from  time  to  time  to  the  British 
Association.  Each  specimen  is  in  the  form  of  wire  0'126  in. 
diameter  and  70  ft.  long  ;  and  the  figures  obtained  after  two 
years'  exposure  are  :  — 

Percentage  increase  of 

electrical  resistance  taken  on 

value  in  1911  at  15"  C. 

High  conductivity  copper  ...         20 

Commercial  aluminium ...         ...     44 

Duralumin  ...         ...         ...         ...         ...     82 

Duralumin    is   a    copper-manganese- magnesium    alloy   of    high 
tensile  strength,  and  exposure  has  apparently  made  it  more  brittle. 


Practical  Standards  for  Use   in  Electrical  Measurements. 

Report  of  the  Committee:    LOED  Rayleigh  (fAairwaw),  Dk.  R.  T. 
Glazebrook  ^Secretary). 

{Section  A.    Abstract.') 

The  republication  of  the  Reports  of  the  Committee  from  1862  to 
1870,  and  from  1881  to  1912,  is  now  complete.  The  volume  consists 
of  about  800  pages,  with  several  plates,  and  is  published  by  the 
Cambridge  University  Press  on  behalf  of  the  Association. 

In  1861  the  first  work  to  be  undertaken  by  the  Committee  was 
the  realisation  of  the  absolute  unit  of  resistance.  In  1882,  1883, 
1888,  1894,  and  again  in  1897,  other  measurements  were  made  by 
members  of  the  Committee,  and  in  this  their  last  Report  they  are 
pleased  to  be  able  to  announce  a  further  development.  The  new 
Lorenz  apparatus  at  the  National  Physical  Laboratory  is  now  com- 
plete, and  measurements  of  resistance  can  be  made  by  means  of 
it  with  an  uncertainty  of  not  more  than  a  few  parts  in  100,000. 
During  the  present  year  a  large  number  of  such  measurements  have 
been  made,  and  the  results  obtained  are  now  being  prepared  for 
publication. 

A  satisfactory  feature  of  the  machine  is  that  it  can  be  used  at  all 
times  for  absolute  measurements,  and  the  plans  adopted  for  the 
redetermination  of  the  dimensions  of  the  coils  ensure  an  accuracy 
in  the  future  as  great  as  that  obtained  in  the  recent  measurements. 
The  nominal  values  of  the  resistances  measured  are  O'OOl,  0"002 
and  O'Ol  ohm.  As  an  instance  of  the  care  taken,  it  may  be  men- 
tioned that  the  dimensions  of  the  coils  have  been  measured  with 
a  current  flowing  through  them,  and  the  radius  of  a  disk  .'iS  cm. 
in  diameter  has  been  determined  within  001  mm.  when  running  at 
1,200  K.P.M.  Electrical  methods  of  setting  the  coils  parallel  and 
coaxial  with  the  shaft  proved  to  be  more  sensitive  than  the  usual 
methods,  and  a  Wheatstone  bridge  with  a  condenser  in  one  arm 
proved  to  be  the  most  sensitive  indicator  of  constancy  of  speed. 
This  instrument,  together  with  the  Ayrton-Jones  current  balance, 
enables  the  fundamental  electrical  units  to  be  realised  with  an 
accuracy  sufiBcient  for  all  present  purposes.  It  is  hoped  to  re- 
wind the  coils  of  the  current  balance  and  leave  them  uncovered 


with  paraflBn  wax  bo  that' their  dimensionB  may  be  deterrained'at 
any  time. 

The  Committee  are  pleased  to  report  that  the  original  rotating- 
coil  apparatus,  designed  by  Lord  Kelvin  in  1861,  i*  in  good  condi- 
tion, and  steps  are  being  taken  for  ita  incluHion  in  the  Bcience 
collection  of  the  Victoria  and  Albert  Museum,  South  Kensington. 
Some  rough  measurements  of  reeistance  were  made  by  the  apparatus 
in  the  spring  of  this  year,  and  the  coils  used  by  Lord  Rayleigh  in 
1«82  were  also  experimented  with.  An  account  of  the  apparatus 
is  given  in  the  Secretary's  "  Kelvin  '"  Lecture  to  the  Institution  of 
f]Iectrical  Engineers. 

A  statement  on  international  comparisons  of  resistances  and 
standard  cells  was  included  in  last  year's  Report  and  sufficiently 
indicates  the  arrangements  that  have  been  made  for  the  mainten- 
ance of  constant  electrical  standards  in  the  future.  The  Committee 
regard  these  arrangements  aa  satisfactory.  They  do  not  aak  for 
reappointment. 


On  tiie  Minimum  Quantity  of  Ligiit  Discoverable  by  means 

of  Selenium. 

By  E.  E.  FouBNiER  d'Albe,  D.Sc 

{Section   A,   Ahstracf.) 

The  paper  dealt  with  the  behaviour  of  selenium  under  very  faint 
illuminations.  The  changes  in  conductivity  resemble  phenomena 
of  ionisation  and  recombination,  inasmuch  as  the  light-actiou 
curve  satisfies  the  equation  d  Kid  t  =  i  —  c  K  ^,  where  i  is  the 
illumination,  c  the  coefficient  ot  recovery  on  recombination,  and  k 
the  additional  conductivity  imparted  to  selenium  by  the  action  of 
light.  The  initial  light-action  is  a  linear  function  of  the  time,  so 
that  the  action  observable  in  a  given  time  is  proportional  to  the 
"  exposure  "  if  the  latter  is  short.  The  final  additional  conductivity 
is  proportional  to  the  square  root  of  the  illumination.  This  offers 
a  means  of  discovering  very  faint  illuminations.  ^  current  of  the 
order  of  10  '^  ampere  is  obtainable  by  the  unaided  illumination 
produced  by  Venus,  and  it  should  be  possible  to  discover  invisible 
stars  by  means  of  a  sensitive  galvrnometer  without  any  optical 
aid.  Attempts  to  do  this  were  described,  and  the  bearing  of  the 
results  on  the  theory  of  (quanta  was  discussed. 

(Some    new    applications   of  the  properties  of   selenium   were 
demonstrated  at  the  University  Buildings.) 


NEW    ELECTRICAL    DEVICES.    TITTINGS 
AND    PLANT. 


The  "  Kemco "  Fan  Electric  Lighting  Dynamo  for  Motor- 
Cars. 

Among  the  many  small  dynamos  for  motor-car  electric-lighting 
purposes  recently  introduced  in  America,  probably  the  most  novel 
is  that  known  as  the  "  Kemco,"  lately  put  on  the  market  by  the 
KouYOUNiJiAN  Electric  and  Maxufacturixg  Co.,  of  Cleve- 
land, 0.,  U.S.A.  One  of  the  difficulties  in  connection  with  the 
problem,  especially  in  the  case  of  old  cars  is  that  of  finding  a 
convenient  location  for  the  dynamo,  so  that  it  can  be  easily  driven. 
It  has  remained  for  the  Kouyounijian  Co.  to  discover  the  fact  that 
a  generator  could  be  built  up  as  the  hub  of  the  fan  which  now 
forms  a  standard  part  of  the  engine-cooling  system  ;  by  this  means 
not  only  is  no  more  additional  space  about  the  engine  taken  up, 
but  an  additional  drive  is  unnecessary,  the  belt  that  operates  the 


EiG.  1.— The  "Kemco 


Combined  Radiatoe  Fax  and 
Dynamo. 


fan,  also  driving  the  electric  generator.  As  the  illustration  (fig.  1) 
shows,  excepting  that  the  fan  has  a  somewhat  larger  hub  than  usual, 
the  coiubined  fan  and  dynamo  outwardly  differs  but  little  from 
the  usual  fan.  while  it  is  claimed  that  as  the  inner  end  of  the  fan 
blades  is  of  little  use,  the  reduction  of  the  fan  blade  area  by  the 
enlarged  hub — which  forms  the  casing  of  the  generator — repre- 
sents practically  no  loss  of  efficiency  so  far  as  the  fan  draught  is 
concerned. 

Constructionally,  the  dynamo  differs  from  standard  vpractice  in 
that  the  field   remains   fixed   in  the  centre  while  the  armature 
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rotates  round  it,  this  arrangement  being  claimed  to  result  not  only 
in  better  cooling,  but  the  more  certain  retention  of  the  windings 
owing  to  the  centrifugal  force  tending  to  force  the  windings  into 
instead  of  out  of  their  slots.  A  battery  of  accumulators  is,  as 
usual,  employed  in  connection  with  the  generator,  the  latter  being 
arranged  so  as  to  charge  the  same  at  all  engine  speeds  between 
400  and  1,200  R.r.M.  The  regulation  of  the  machine  is  automatic- 
ally accomplished  by  magnetic  leakage  gaps  incorporated  within 
it.  An  ammeter  mounted  on  the  dashboard  of  the  car  forms  part 
of  the  equipment  ;  in  the  same  base  as  the  ammeter  is  a  out-out, 
to  which  the  main  wiring  from  the  dynamo  is  connected.  Two 
head  lights,  two  side  lamps,  a  tail  lamp  and  a  dashboard  lamp  are 
installed. 

One  special  advantage  of  driving  both  dynamo  and  fan  by  one 
belt  is  that  the  ammeter  afifords  the  driver  a  ready  indication  as  to 
the  operation  of  the  belt,  a  slipping  belt,  and  the  consequent 
imperfect  cooling  action  of  the  fan  on  the  radiator,  being 
immediately  indicated  by  the  needle  of  the  ammeter. 

Dowsing  Heating  and  Cooking  Apparatus. 

The  Dowsing  Radiant  Heat  Co.,  Ltd.,  of  105,  Great  Portland 
Street,  London,  W.,  have  issued  a  new  seasons  list  of  the  above 
apparatus,  in  which  department  of  the  industry,  by  reason  of  their 
very  lengthy  experience,  they  are,  of  course,  in  the  front  rank  of 
specialists.  In  the  course  of  the  seventy  and  more  pasres  they 
illustrate  and   give  prices  and  brief  particulars  of  the  Dowsing 


Fig.  2.— Dowsing  Hot  Bar  Radiator. 


luminous  radiators,  the  Dowsing-Huntley  convectors,  radio-con- 
vectors  and  hot-bar  radiators,  also  the  Bastian  red-glow  radiators, 
as  well  as  a  variety  of  cooking  apparatus.  In  the  luminous 
radiator  pages  there  are  a  number  of  new  designs  Attention 
may  be  directed  to  the  firm's  new  hot-bar  radiators,  which 
are  made  in  various  designs.  These  are  fitted  with  a  special  form 
of  reflector  giving  a  ruby  illumination,  having  the  appearance  of 
a  glowing  coal  fire.    This  reflector  also  acts  as  biffle  plate  and  flue. 
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Fig.  3.— Dowsing  Hot  Bar. 


which  projects  the  current  of  heated  air  into  the  apartment.  The 
hot-bars  themselves  (see  fig.  3)  are  stated  to  be  very  durable, 
strongly  constructed  and  easily  replaceable.  The  whole  of  the 
radiator  is  eo  arranged  that  by  the  turning  on  of  a  button  the 
radiator  can  be  opened  for  cleaning  or  renewing  the  elements. 
These  hot-bar  radiators  (fig.  2)  are  made  by  the  firm  with  or 
without  quartz  coverings.  When  the  quartz  cover  is  used  a  con- 
siderable amount  of  protection  is  afforded  and  water  spilled  on 
the  heating  surface  has  no  effect .  The  elements  are  made  to  take 
500  watts,  and  to  rua  in  parallel  so  that  each  element  may  be 
switched  on  or  off  to  reduce  the  heat  produced  in  the  radiator  at 
will.  The  heating  element  can  easily  be  replaced  and  the  heat 
resistance  wires  can  be  refitted  at  a  very  small  cost.  With  the 
Dowsing-Huntley  patent  system  of  double  back,  a  large  volume  of 


air  is  heated  and  passed  through  the  radiator  per  hour.  Each 
radiator  has  accessible  terminals,  and  is  made  with  a  movable 
back  for  easy  inspection,  &c. 

A  typical  example  of  the  firm's  electric  kettles  is  shown  in 
fig.  4.  These  kettles  are  of  new  and  improved  designs,  and  fitted 
with  special  heating  elements.     The  combined  toaster  grill  and  hot 


Fig.  4. — A  Dowsing  Kettle. 


plate  in  fig.  5  is  also  fitted  with  the  new  hot  bars.  The  Dowsing 
Co.  have  had  considerable  experience  with  these  electric  grillers  at 
their  Medical  Institution  in  London,  where  they  cook  by  electricity 
for  more  than  60  persons  daily.  W^ith  grilling  it  has  been  found 
tbat  there  is  a  danger  to  the  elemerfts  by  the  meat  being  sometimes 
forced  against  them,  or  by  the  chefs  fork  causing  a  short-circuit. 
These  points  have  received  special  attention  in  the  Dowsing  grillerF. 


Fig.  5.— Combined  Toaster,  Grill  and  Hot  Plate. 


From  among  other  articles  lifted,  we  may  single  out  for  mention  a 
breakfast  toaster  and  dish  warmer  combined.  This  has  a  hot  plate 
on  which  plates  and  dishes  may  be  kept  warm,  and  the  lower 
portion  is  fitted  with  two  toast  racks  to  allow  toast  to  be  made  on 
the  table. 

B.T.H.  Antomobile  Switches. 

The  British  Thomson-Houston  Co.,  Ltd.,  of  Mazda  House, 
Upper  Thames  Street,  EC,  have  placed  on  the  market  a  series  of 
automobile  switches  of  neat  design  and  lasting  construction,  which 
are  made  in  two  types,  for  surface  and  flush  fixing  respectively,  and 
in  two  finishes,  polished  brass  and  nickel.     The  switch  is  of  the 


Fig.  (i. -Surface  Type,        Fig.  7. — Flush  Type. 

sinffle-pole  type,  but  two,  three  or  four  switches  can  be  mounted 
side  by  side  on  one  plate,  so  that  any  desired  switching  combina- 
tion can  be  arranged.  Surface  type  B.T.H.  automobile  switches 
(fig.  6)  have  the  ordinary  tumbler  movement,  while  the  flush 
switches  (fig.  7)  can  be  had  either  with  tumbler  or  push-button 
movement.  There  is  also  a  flush  locking  switch  which  is  operated 
by  means  of  a  key. 

The  Flarion  Lamp. 

Messrs.  Scholey  &  Co.,  Ltd.,  of  151,  Queen  Victoria 
Street,  London,  B.C.,  claim  for  the  Flarion  arc  lamp,  which 
they  have  put  upon  the  market,  extreme  simplicity  of  design 
and  strength  of  construction.  It  is  made  at  present  in  two  sizes — 
10  and  18-hour — and  is  equally  well  adapted  for  alternating  and 
direct  current. 

In  this  lamp(fig.  8)  the  vertical  plunger  solenoid  cores  are  provided 
with  extensions  which,  while  allowing  comparatively  free  move- 
men*,  give  sufficient  natural  air-cushion  effect  to  eliminate  all 
hammering  and  pumping. 

The  feed  mechanism  consists  of  a  simple  three-wheel  train 
steadied  by  a  rotary  air  fan  and  ending  in  a  substantial  chain  drum, 
from  which  is  suspended  the  weighted  carbon  carrier.     The  high- 
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Bpeed  wheel  consists  of  a  smooth  edjje  brake-wheel  released  or  held 
by  a  clutch  operated  directly  from  the  rockin^f  arm.  \o  escape- 
ment bars,  toothed  clutches,  or  ratchets  are  used,  and  by  this  means 
another  very  prolific  source  of  breakdown  is  removed.  The  brake 
is  positive  and  exceedinprly  delicate,  so  much  so  that  it  is  no  un- 
common thinp  for  the  carbons  to  feed  with  half  a  revolution  of 
the  brake  wheel,  while  a  two-volt  arc  regulation  can  be  assured. 
Ooe  stronfT  centre  chain  supports  the  carbon  carrier?,  and  this  is 
raised  when  trimming,  by  a  button  neatly  housed  and  runnine:  in 
a  slot  in  one  of  the  outer  frame  rods.  The  striking  gear  in 
supported  well  above  the  furnace,  and  the  carbon  guides  consist  of 
metal  straps  clamping  mica  plates,  thus  doing  away  with  the 
possibility  of  cracked  insulating  pieces.  The  blow-magnet  is 
particularly  well  designed,  and  together  with  the  economiser  has 
received  special  attention.     Experience  has  shown  that  without  a 


direction,  the  socket  bein^  so  arranged  that  it  can  be  swept  over  an 
arc  of  80°  from  left  to  right,  and  up  and  down.  The  lamp  in  held 
in  any  position  by  two  small  clamps,  which  are  removable  from  the 
inside,  and  can  be  adjusted  instantaneously,  bo  as  to  illuminate 
sign-posts  at  the  side  of  the  road,  mile-stones,  and  even  the  motor 
in  front.  The  entire  lamp  can  also  be  palled  right  out  of  the 
socket  and  used  to  light  the  undertide  of  the  dashboard  under  the 
footboard,  and  as  a  general  '  trouble  lamp."  A  slight  loosening  of 
the  milled  nuts  A  (fig.  It)  permits  of  turning  the  eyeball  by  means 
of  the  handle  in  any  desired  direction. 

Willans  Kotarj  Air-Pumps. 

Messks.  Willans  k  RoBiN.so.v,  Ltd..  of  Victoria  Works. 
Rugby,  have  undertaken  the  manufacture  of  the  Miitler-Josee 
patent  xotary  air  pumps,  which  are  in  extended  use  on  the  Continent, 


Fig.  8.— The  Flarion  Lamp. 


properly-constructed  arc  chamber  or  economiser,  and  a  well  fanned- 
out  arc,  the  carbons  will  burn  unevenly  and  consume  too  fast, 
sometimes  giving  only  7  hours'  life  out  of  10-hour  carbons. 

In  the  Flarion  lamp  all  brass  parts  are  heavily  plated  to  withstand 
fume  action,  and  the  cases  are  scientifically  ventilated  and  trebly 
enamelled. 

Adjustment  of  the  electro-magnetic  control  is  made  by  means  of 
a  set  weight  on  the  rocking  arm  ;  it  is  entirely  free  from  springs 
or  any  other  form  of  variable  tension  ajijustment  which  sooner  or 
later  is  sure  to  land  an  arc  lamp  user  in  difficulties. 

Tlie  "  Eye  "  Electric  Motor  Lamp. 

An  extremely  interesting  form  of  electric  motor-car  lamp  has 
recently  been  brought  out  in  France.  It  is  known  as  the  "  Eye  " 
orbicular  lantern,   and  is  the  design  of   M.  Cannevel,  of  14,  Rue 


Flu,  10.— Willans  4,000kw.  Surface  Condensinu  Plant. 


and  they  have  already  secured  orders  for  a  plant  of  S,bOO  kw. 
for  the  Sheffield  Corporation,  as  well  as  .5,000  kw.  for  the  Pinkston 
power  station  of  the  Glasgow  Corporation  Tramways,  and 
2.=),800  KW.  for  the  L.  i:  S.-W.  Railway  Co  The  standard  4,i'00-KW. 
plant  is  illustrated  in  fig.  10  herewith. 

The  system  is  operated  in  two  ways,  called  respectively  the 
'Shunt  "  and  'Series"  systems.  In  either  case,  the  air  is 
extracted  from  the  condenser  by  means  of  an  ejector,  the  con- 
densed steam  being  removed  by  a  separate  centrifugal  pump  frcn 


/7//*  Ejecror 


Fig.  9. — The  "Eye"  Electric  Motor  Lamp  Section. 

Reval,  Levallois-Perret,  near  Paris.  The  lamp  is  of  the  type 
designed  to  be  embodied  in  the  bodywork  of  the  car,  the  feature 
being  that  it  can,  'at  the  will  of   the  driver,  be  turned  in  an^ 


Fig.  11.— Willans  Rotary  Air-pump  System- 'Shunt" 
Arrangement. 


the  bottom  of  the  condenser.  In  the  shunt  system,  a  portion  of 
the  circulating  water  is  used  to  supply  the  ejector,  while  in  the 
series  system  the  whole  of  the  circulating  water  is  passed  through 
the  ejector,  the  choice  depending  upon  other  circumstances,  but  in 
neither  case  is  a  greater  quantity  of  cooling  water  required  than 
where  other  kinds  of  air  pump  are  employed.  The  system  is  very 
simple,  and  it  is  claimed  that  it  involves  the  minimum  power  con- 
sumption, without  requiring  a  separate  air  pump  or  water  tanks. 
Fig.  11  shows  diagrammatioally  the  lay  out  of  the  "  shunt  "  system. 
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New  B.T.H.  Reflectors. 

Thk  British  Thomson-Houston  Co.,  Ltd.,  of  Mazda  House, 
Upper  Thames  Street,  E.G.,  have  recently  placed  on  the  market  the 
Radial  Wave  Eeflector,  which  can  be  used  with  any  form  of  street 
ligrhtingr    bracket,    post    or    cable    suspension    equipment.      With 


Fig.  12.— B.T.H.  Radial  Wave  Reflector. 


ordinary  reflectors  a  common  defect  is  that  they  pive  a  high 
intensity  of  light  immediately  under  the  lamps,  which  intensity 
decreases  very  rapidly  until,  midway  between  two  posts,  the 
illumination  is  quite  inadequate.  The  B.T.H.  Radial  Wave  Reflector, 
fig.'  12,  has  been  designed  to  overcome  this  difliculty,  and  its  peculiar 


Fig.  13.- 


-CoMPLETE  Radial  Wave  Reflector  Unit  with 
Suspension  Pulleys. 


construction  enables  it  to  project  a  much  higher  candle-power 
between  the  horizontal  and  an  angle  of  30°  below  the  horizontal 
than  the  ordinary  concave  reflector.  The  reflector  is  made 
of  stamped  fluted  steel  with  a  reflecting  surface  of  white 
vitreous  enamel,  and  is  painted  green  outside.  It  is  provided  with 
a  heavy  glazed  porcelain  hood,  and  is  fitted  with  an  E  iison  screw 
holder. 

Electric  Heat  Carpets. 

The  Schniewindt  Electric  Co.,  of  40  and  41,  Staniforth  Street, 
Birmingham,  have  sent  us  illustrated  information  respecting  their 
"  Stangerotherm "  electric  carpets  for  industrial  and  general 
domestic  service,  with  a  list  of  useful  sizts  ranging  from  12  in.  x 
12  in.  to  42  in.  x  60  in.,  and  a  statement  of  approximate  consump- 
tion in  watts  for  three  heats.  Prices  are  also  tabulated.  It  is 
claimed  that  heating  from  the  floor  is  far  better  than  that  from 
radiators,  as  it  does  not  leave  the  feet  cold.  The  heat  from  the 
elements,  of  course,  first  warms  the  carpet.  Abundant  heat  can  be 
transmitted  to  the  room  without  raising  the  temperature  of  the 
carpet  beyond  a  comfortable  warmth.  The  elements  are  liberally 
rated  preventing  the  possibility  of  overheating.  The  Stan- 
gerotherm carpet  is  fitted  with  a  small  regulating  switch  by  means 


Fig.  14. — Electric  Heat  Carpet. 


of  which  three  different  degrees  of  warmth  may  be  secured.  The 
heating  elements,  which  are  entirely  separate  from  the  carpet  itself, 
are  enclosed  in  watertight  insulating  envelopes,  which  are  placed 
between  the  carpet  proper,  and  a  waterproof  underlay  fitted  to  the 
carpet  and  opened  at  one  end  to  insert  the  element.  Small  elements 
can  be  fitted  to  any  carpet  at  any  spot  required,  such  at  near  a 
desk,  work-tal)le,  piano  and  so  on.  It  is  claimed  that  the  energy 
consumption  is  very  low  owing  to  the  low  degree  of  warmth  to 
whicl?  the  elements  have  to  be  treated.  For  three  positions  of  the 
regulating  switch  it  is  as  follows  : — 1st  position,  720  watts  per 
sq.  yd. ;  2nd  position,  360  watts  per  sq.  yd.  ;  3rd  position,  180  watts 
per  sq.  yd. 

The  "Grei"  Semi-Diesel  Enj^ine. 

The  Bablaw  Engineering  Co  ,  Ltd  ,  of  lOOc,  Queen  Victoria 
Street,  E.G.,  are  introducing  the  "Grei"  semi-Diesel  oil  engine, 
which  works  on  the  two-cycle  principle,  and  burns  either  crude  oil 
or  petroleum.  The  engine  is  very  sensitively  governed  and  well 
balanced,  and  is  provided  with  forced  lubrication.  It  is  suitable 
for  driving  dyn&moa  for  country  house  installations  and  similar 
purposes. 


New  Model  "Magic"  Cleaner. 

As  the  result  of  experience  with  the  earlier  machines  during  the 
past  three  years,  "  Magic  Appliances,"  Ltd.,  of  6,  Farringdon 
Avenue,  E.G.,  have  brought  out  a  new  model  of  the  "  Magic  "  suction 
cleaner,  in  which  many  improvements  have  been  embodied.  Every 
part  of  the  machine  has  been  subjected  to  the  most  careful  scru- 
tiny and  exhaustive  experiment,  with  a  view  to  producing  a 
machine  which  shall  be  as  nearly  perfect  as  possible,  combining 
reliability  with  efficiency  and  economy.  A  much  more  powerful 
motor  has  been  employed,  fitted  with  ball-bearings,  and  capable  of 
standing  a  considerable  overload.  We  have  seen  one  of  these  motors, 
and  it  is  really  a  little  gem.      The  mode  of  attaching  the  hose  for 


Figs.  15  and  16.— "Magic"  Cleaner,  with  and  without 
Hose  attached. 


cleaning  walls,  &c.,  has  also  been  greatly  improved.  Instead  of 
clipping  it  under  the  nozzle  of  the  cleaner,  it  is  now  connected  to 
the  front  of  the  nozzle  in  a  line  with  the  centre  of  the  fan,  by 
means  of  a  cone-shaped  fitting  (fig.  17),  which  completely  prevents 
leakage  and  loss  of  suction,  besides  providing  a  direct  path  from  the 
hose  straight  into  the  fan. 

A  patent  antiseptic  device  is  attached  to  the  bag,  containing  a 
sponge  saturated  with  "  Florox,"  a  germicidal  fluid,  which  gives 
to  the  air  of  the  room  a  pleasant  odour.  Hooks  are  provided  for 
neatly  coiling  up  the  flexible  when  not  in  use,  and  the  handle  is 
linked  to  the  machine  by  a  chain  which  can  be  instantly  adjusted 


Fig.  17. — Hose  Connector  Cap. 


in  length.  The  motor  bearings  are  provided  with  small  Stanflfer 
lubricates,  which,  however,  rarely  need  be  touched,  and  the 
brushes  are  of  a  most  simple  design.  Owing  to  the  extreme 
variety  of  voltages  and  frequencies  in  use  in  this  country,  a  very 
large  stock  of  cleaners  has  to  be  carried  ;  some  .'lOO  are  stocked  in 
London  for  A.c.  and  d.c.  The  machines  are  made  throughout  at 
the  company's  works  near  Birmingham,  and  are  tested  during 
manuiacture,  on  completion,  and  again  before  dispatch  from  the 
London  warehouse,  and  are  intended  to  be  placed  in  the  hands  of 
any  ordinary  domestic  without  special  instructions,  being  as  far  as 
possible  foolproof. 

Novel  Window  Sign. 

The  Electrical  Co.,  Ltd.,  of  122-124,  Charing  Cross  Road, 
W.C,  have  placed  on  the  market  a  novel  shop-window  sign  for  high- 
class  advertising,  embodying  an  entirely  new  and  original  idea 
especially  suitable  for  display  after  closing  time.  It  is  composed 
of  ^-in.  plate  glass,  upon  which  any  inscription,  trade  mark,  &c., 
can  be  painted  and  renewed  as  desired.  The  novelty  is  that  this 
inscription  is  illuminated  from  an  invisible  source,  and  can  be  hung 
at  any  convenient  spot  in  the  window  like  a  picture.  It  is  made 
in  two  sizes,  and  the  plate  glass  is  mounted  in  a  bronze  frame,  with 
covers  and  holders  for  the  Aegma  drawn-wi"^fe  lamps  of  tubular 
shape  which  are  employed  for  illuminating  it. 


Voi.7s.   No.  1.870, skptembeb 2.;,  191:5.]    THE    ELECTRICAL    liLV'IKW 


49:i 


Engineer's  Handy  Drill. 

Every  enffineer  of  experience  will  appreciate  the  value  of  a  drill 
that  will  enaVjle  him  to  drill  out  broken  set-screwB,  pins,  kc,  in 
places  where  an  ordinary  ratchet  drill  cannot  be  ueed  without  dia- 
mantling  much  of  the  engine,  pump,  &c.     The  drill  shown  may  be 


Fia.  18.— A  Home-made  Drill  for  Narrow  Places. 


made  at  the  plant,  and  by  having  a  few  of  different  diameters  and 
lengths  on  hand,  many  emergency  repairs  may  be  quickly  made 
that  would  otherwise  necessitate  much  time  and  labour. — Power, 

New  High-Frequency  Generator  for  Wireless  Work. 

A  new  high-frequency  generator,  lately  described  by  Dr.  Riccardo 
Moretti  in  V  Elettricista,  is  arranged  as  illustrated  diagram matically 
in  fig.  19.  The  generator  is  a  modification  of  the  Duddell  singing 
arc,  but  is  distinguished  from  the  latter  and  from  Poulsen's 
generator,  by  the  fact  that  continuous  wave  trains  are  not  obtained 
'  from  Moretti's  apparatus. 

•  The  direct  current  arc  is  operated  in  series  with  a  suitable  ballast 
resistance,  and  is  shunted  by  a  capacity  and  inductance  as  shown. 
The  positive  arc  electrode  is  hollow,  and  is  traversed  by  a  con- 
tinuous stream  of  water  (or  other  cooling  liquid).  The  water  cools 
the  electrode,  and  on  entering  the  arc,  it  is  dissociated  by  the  com- 
bined effect  of  heat  and  electrolysis,  and  an  extremely  rapid  series  of 
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FiG.  19. — Diagram  of  Generator. 


explosions  occurs  in  the  arc,  thus  setting  up  energy  surge?,  the 
frequency  of  which  is  said  to  be  about  100  key.  per  second.  These 
discharges  in  the  arc  circuit  set  up  oscillations  in  the  circuit  kl  of 
frequency  v  =  1/t  =  1/2  tt-^^lk.  The  frequency  of  the  arc 
discharges  is  generally  considerably  lower  than  the  natural 
frequency  of  the  oscillating  shunt  circuit  kl,  so  that  damped 
wave  trains  are  obtained — more  or  less  closely  following  one 
another  according  to  the  frequency  of  the  arc  discharge. 

Hydrogen  enclosure  of  the  arc  is  not  required.  Using  this 
generator,  an  hydraulic  microphone  and  the  usual  arrangement  of 
aerial,  Moretti  claims  to  have  achieved  satisfactory  wireless  tele- 
phonic communication  from  Centocelle  (Rome)  to  Tripoli. 

SuperlnK  Glassware. 

The  General  Electric  Co.,  Ltd.,  of  67,  Queen  Victoria  Street, 
E.G.,  after  a  considerable  amount  of  experimenting  have  brought 
out  a  new  glassware,  designed  and  manufactured  on  a  scientific 
basis,  which  they  have  named  "  Superlux."  This  is  a  pure  white 
glassware  of  exceptional  reflecting  and  diffusing  qualities,  and  the 
company  claims  that  it  has  an  absorption  factor  of  only  about 
5  per  cent,  over  the  effective  angle  of  illumination.  It  is  manu- 
factured in  a  variety  of  forms  and  sizes  for  use  with  lamps  of 
every  candle-power,  and  is  applicable  to  all  existing  systems  of 
lighting,  such  as  direct,  indirect  or  diffuse.  The  inner  or  reflecting 
surface  is  of  a  dull,  unpolished  nature,  which  is  produced  in  the 
manufacturing  processes  ;  the  outer  surface  has  a  subdued  polish 
which,  combined  with  its  pure  whitene.ss  and  texture,  produces  a 
pleasing  effect.     It  can  easily  be  adapted  to  existing  installations. 


CORRESPONDENCE. 

Lettert  received  hy  m  after  6  P.M.  OH  TUESDAY  cannot  appear  until 
the  followirm  week,  Corretpondentt  tfumld  forvcard  their  ecmmvni' 
cations  at  the  earliett  potrible  moment.  No  letter  can  be  published 
unless  we  hare  the  wrUer's  name  and  addreu  in  ow  vossestion. 


A  Cliarge  Engineer'M  Couiplaiot. 

It  is  to  be  hoped  that  the  following  little  article  may  have 
some  effect  in  preventing  some  of  the  younger  fellows  in 
central  stations  from  trying  to  get  on,  trying  to  get  a  charge 
engineer's  job. 

Recently  a  charge  engineer  in  a  generating  station,  three- 
phase,  D.c,  and  traction,  resigned.  At  this  particular  time 
the  three  engineers  were  respectively,  a  B.Sc.  (Vict.), 
a  Faraday  House  man,  and  another  University  graduate. 

In  place  of  the  man  who  resigned,  an  engine  driver  in 
the  station  was  appointed  "  shift,"  permanently,  not  jno 
fern.     The  vacancy  was  not  advertised. 

This  will  serve  to  show  what  our  chief  electrical  engineers 
think  of  the  man  who  has  obtained  excellent  technical 
education  combined  with  thorough  works  training,  and  it 
also  shows  many  young  fellows  engaged  in  power  station  work 
the  utter  uselessness  of  trying  earnestly  to  improve  their 
positions  so  long  as  such  appointments  are  made. 

At  this  station  it  has  been  customary  for  some  years  to 
take  pupils,  the  expenses  of  the  pupil  being  about  £100  per 
year,  and  it  was  usually  stated  on  one's  articles  that  such 
pupils  would  be  given  reasonable  preference  over  othf-r 
applicants  for  a  vacancy,  when  one  occurred,  provided,  of 
course,  that  the  pupil  had  made  himself  proficient.  The 
writer  is  a  past  pupil  who  has  made  himself  very  pro- 
ficient in  power  station  work  by  reason  of  mechanical 
work,  pupilage,  insight  into  work  of  other  concerns,  and 
technical  education,  the  total  cost  of  which  would  come  to 
some  hundreds  of  pounds,  yet  an  engineman,  pure  and  simple, 
is  given  the  post  of  charge  engineer,  before  a  single  other 
fellow  even  hears  of  there  having  been  a  vacancy. 

This  serves  to  show  that  decently  trained  men  are  n»t 
required  in  power  stations,  and  the  sooner  it  is  recognised 
the  better ;  it  shows  up  the  premium  pupil  game  very 
clearly. 

James  Fredericks. 


Lectures.— Mr.    A.    C.    Huckstepp,    principal    of    the 

Forward  Publicity  Committee,  began  a  course  of  classes  in  "  Adver- 
tising   and    Salesmanship"    at    the    Birmingham    Y.M.C.A 
Wednesday  evening. 


en 


Apparatus    on    Hire. 

In  reply  to  Mr.  H.  8,  Ingleby's  criticism  of  the  article 
on  this  subject  I  should  Hke  to  make  a  few  comments. 

It  has  not  been  my  experierce  that  a  corporation  can  bny 
motors  at  a  considerably  lower  price  than  other  traders.  As 
a  matter  of  fact,  the  company  from  whom  the  Govan 
Corporation  purchased  the  majority  of  their  motors  gave 
them  no  better  terms  than  they  gave  any  engineering  firm 
in  the  neighbourhood. 

Mr.  Ingleby  (I  am  sure,  unintentionally)  misrepresents 
me  when  he  says  that  I  advocate  running  a  hiring  depart- 
ment at  a  loss.  He  cites  the  fact  that  after  all  charges  in 
connection  with  the  Govan  hiring  department  had  been  paid 
there  was  only  a  small  credit  balance,  which  is  correct,  but 
he,  perhaps,  overlooked  the  fact  that  in  addition  to  the 
sinking  fund,  a  depreciation  fund  equal  to  an  average  of 
6*08  per  cent,  per  annum  was  formed,  and  this  was  certainly 
more  than  was  necessary  for  safety. 

}Ie  says  that  no  charge  was  made  for  supervision,  and  in 
this,  no  doubt,  my  statement  that  nothing  was  allowed  for 
the  mains  superintendent's  time  misled  him,  and  I  ought, 
perhaps,  to  have  been  more  explicit  on  the  point.  The 
motor  attendant  was  a  first-class  wireman  who  had  been 
through  the  armature  winding  shops  of  one  of  the  principal 
electrical  firms  in  the  country  and  needed  very  little 
supervision,  and,  consequently,  the  amount  of  time  the 
mains  superintendent  gave  to  the  work  was  very  small,  but 
the  motor  attendant's  time  was  all  fully  allocated.  It 
should  be  noted  also  that  I  was  not  holding  up  the  Govan 
undertaking  as  a  model,  and  under  the  heading  of  rental 
charges,  I  gavo  what  I  consider  to  he  sufficient  to  cover 
every  charge.  In  this,  I  allowed  3"28  per  cent,  for  estab- 
lishment charges  and  capital  charges  on  stock  motors, 
which,  I  think,  is  quite  sufficient.  The  other  items,  sinking 
fund  (depreciation  in  the  case  of  a  company)  and  repairs, 
would   be   the    same    for  either   corporation   or   company, 
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and  o%y  \ter  cent,  is  sufficient  for  interest  for  a  corporation, 
but  I  quite  agree  is  nof  sufficient  return  for  a  company 
trading  to  make  its  profit  out  of  hiring,  so  that  I  think  the 
matter  boils  down  to  whether  a  corporation  should  undertake 
a  trading  concern,  such  as  an  electric  supply  or  not,  and  this 
question  I  am  not  prepared  to  argue  ! 

I  do  not  think  that  the  local  traders  had  any  complaint 
to  make  against  the  Govan  electricity  department,  and  our 
relations  with  them  were  always  very  friendly,  including 
those  with  a  firm  that  hired  out  small  motors. 

If  there  is  a  company  in  the  district  who  will  hire  out 
motors  of  all  sizes,  there  is  no  necessity  for  a  corporation  to 
hire,  but  there  are  relatively  few  of  such  companies,  and 
where  there  are  none,  the  supply  authority,  be  it  company  or 
corporation,  should  undertake  the  work  itself. 

With  regard  to  reliability,  &c.,  my  remarks  hold  good 
whether  the  hiring  authority  is  corporation  or  company,  and 
I  had  not  the  slightest  intention  of  reflecting  upon  hiring 
done  by  a  company,  as  Mr.  Ingleby  seems  to  think.  In  the 
case  of  the  Govan  Corporation,  the  motor  attendant  was  a 
fully  qualified  and  very  excellent  workman,  who  was  paid  the 
standard  rate  of  wages,  and,  in  my  opinion,  such  a  man 
should  always  be  employed. 

With  regard  to  the  stock  of  motors  being  small,  1  cian 
assure  Mr.  Ingleby  that  it  was  quite  sufficient,  and  that  we 
never  had  any  trouble  from  breakdown  on  that  account.  As 
I  pointed  out,  our  practice  was  to  obtain  our  motors  as 
much  as  possible  from  one  firm,  and  with  that  arrange- 
ment, if  you  have  eight  sizes  in  stock  and  a  good  assortment 
of  pulleys,  you  can  do  a  good  deal.  I  should,  perhaps,  have 
emphasised  more  that,  given  first-class  motors  and  efficient 
inspection,  the  spare  motor  problem  largely  disappears,  and 
with  this  I  think  Mr.  liigleby  will  agree. 

I  should  be  interested  to  know  if  Mr.  Ingleby,  with  his 
experience  at  Leeds,  takes  exception  to  the  article  regarded 
simply  as  detailing  a  hiring  scheme,  disregarding  the  para- 
graphs relating  to  municipal  ownership. 

T.  C.  Parsons. 

Exeter,  September  19th,  1913. 


"  Continuity." 

If  the  graceful  rebuke  meted  <  ut  by  yourselves  to  your 
correspondent  under  the  above  title  in  this  week's  issue  does 
not  close  your  columns  to  this  subject  matter,  permit  me  to 
express  my  opinion  that  the  £5  and  "Tosh"  will  not  part 
company. 

It  is,  indeed,  regrettable  that  our  friend  fails  to  compre- 
hend the  poetical  language  and  the  inner  meaning  of  the 
impressive  close  of  Sir  Oliver  Ivodge's  eloquent  address. 
He  has  yet  to  learn  that  money  will  not  bring  a  man  into 
tune  with  the  Infinite,  neither  will  it  furnish  the  "  evidence  " 
he  requires  to  prove  "  statements  and  assertions." 

When  one  reads  that  the  President's  pronouncements 
were  given  as  the  result  of  over  30  years'  research,  surely 
it  must  be  admitted  that  no  man  has  a  right  to  dispute  the 
conclusions  before  studying  the  evidence,  especially  when 
the  pronouncements  do  not  travel  beyond  the  boundaries  of 
the  researches. 

Difficulties  and  confusions  arise  from  the  general  disposi- 
tion to  assign  limits,  where  there  are  no  limits.  Your 
correspondent  will  have  to  pass  the  boundary  line  of  the 
physical  before  his  perceptive  faculties  are  attuned  to  more 
subtle  influences.  Happily,  there  are  many  who  consider 
the  Presidential  address  an  excellent  augury  for  the  expan- 
sion of  science. 

H.  E.  Yerbury. 

September  20th,  1913. 


Permit  me — a  reader  of  the  Electrical  Review^  since 
1876 — to  associate  myself  with  jour  protest  against  the 
sentiments  of  your  correspondent  with  the  self-bestowed 
name  "  Tosh "  who,  in  your  current  issue,  criticises  Sir 
Oliver  Lodge's  recent  Birmingham  discourse,  and  your  own 
leading  article  (September  12th)  dealing  with  the  same. 

It  is  a  pity  that  your  favourable  reception  of  Sir  Oliver's 
weighty  and  courageous  utterances  should,  by  your  corres- 
pondent, be  made  the  occasion  for  words  not  only  crude 
and  ill-mannered,  but  calculated  al^o  to  stab  the  religious 
convictions  of  thousands  of  your  readers. 


"  Tosh  "  and  hectoring  fellows  of  his  class — overweening 
in  cheek  and  exaggerated  sense  of  their  own  importance  and 
number* — ever  seek  with  negative  dogmatism,  and  futile 
abuse  of  anything  beyond  their  own  restricted  vision,  to 
distujb  by  sheer  vulgar  noise  the  serenity  of  fellow  men  who 
are  believers  in  God  and  the  happy  future  awaiting  all  who, 
according  to  their  lights,  do  their  duty  in  this  life. 

Even  from  the  commonplace  point  of  view  of  existing 
conditions  the  conduct  of  "  Tosh  "  has  its  ludicrous  aspect, 
for  he  appears  to  be  ignorant  of  the  fact  that  even  in  our 
own  restricted  English  electrical  world,  many  of  the 
foremost  men  therein  aie  convinced  Christians  :  men  pre- 
dominating, too,  among  the  writers  of  the  most  up-to-date 
electrical  literature.  As  a  pledge  of  bona  fides,  I  append 
to  this  letter,  for  the  eye  of  you  personally,  Mr.  Editor,  a 
list  of  some  of  these  men,  as  well  as  further  corroborative 
details  relating  to  other  statements  in  this  communication. 
Even  with  my  own  very  restricted  personal  knowledge 
regarding  the  intimate  convictions  of  others,  I  can  point  to 
"  Believers  "  among  past  Presidents  and  other  eminent  men 
in  the  I.E.E.  :  apart,  too,  from  Lord  Kelvin,  who,  by  his 
famous  profession  of  Faith  uttered  in  the  Sheldonian 
Theatre  at  Oxford,  proved  his  mettle.  All  these  men  be- 
lieve in  the  reality  of  the  unseen  world,  and  of  many  facts 
in  the  spiritual  order  at  present  beyond  their  ken.  Yet  are 
they  any  the  less  keen  in  the  pursuit  of  science  ?  .  .  .  . 

All  this,  Sir,  may  "  sound  to  "  your  correspondent  "  like 
Tosh,"  but  does  he  still  think  that  this  word  is  ajaplicable 
to  beliefs  which  have  energised  the  lives  of  Damien  among 
the  lepers.  Dolling  in  the  East  End,  Stanton  in  the  back 
streets  of  Holborn,  Booth  among  the  outcast  and  Spurgeon 
in  much  earnest  work  ? 

£.  Raymond -Barlier. 

London,  September  21s/,  1913. 

[We  have  ventured  to  abbreviate  our  correspondent's 
remaiks,  and  close  this  discussion  for  two  reasons  :  first, 
because  we  do  not  think  it  a  suitable  matter  for  extended 
treatment  in  the  columns  of  a  technical  journal,  and, 
secondly,  because  experience  tells  us  that  if  we  give  our 
correspondents  the  reins,  there  will  be  no  room  for  anything 
else  in  the  journal. — Eds.  E.R.] 


With  your  permission  I  will  quote  a  few  extracts  from 
Carlyle's  "  Sartor  Resartns,"  which,  I  think,  will  sufficiently 
explain  the  passage  in  Sir  Oliver  Lodge's  address,  which 
your  correspondent  "  Tosh  "  regards  as  unintelligible  ;  and 
incidentally,  perhaps,  earn  that  £5  for  the  I.E.E.  Benevolent 
Fund  ! 

Nature,  with  its  thousandfold  production  and  deftruction 
(is)  ....  what  the  Earth-Spirit  in  Favi^t  names  it>  tfie  liviiu] 
risible  Garment  of  God  : 

I  walk  and  work,  above,  beneath 

Work  and  weave  in  endless  motion  ! 

Birth  and  Death, 

An  iniinite  ocean  ; 

A  seizing  and  giving 

The  fire  of  living  : 
'Tis  thus  at  the  roaring  Loom  of  Time  I  ply, 
And  weave  for  God  the  Garment  thou  seest  Him  by. 

Of  twenty  millions  that  have  read  and  spouted  this  thunder- 
speech  of  the  Erdgeiat,  are  there  yet  twenty  units  of  us  that  have 
learned  the  meaning  thereof  ?  .  .  .  . 

The  thing  Visible  .  .  .  what  is  it  but  a  Garment,  a  Clothing 
of  the  higher,  celestial  Invisible  '     .     .     . 

It  is  written,  the  Heavens  and  the  Earth  shall  fade  away  like  a 
Vesture;  which,  indeed,  they  are:  the  Time- Vesture  of  the 
Eternal. 

William  Watson  embodies  the  same  idea  in  a  little  poem 
entitled  "  The  Questioner  "  : — 

I  asked  of  Heaven  and  Earth  and  Sea, 
Saying:  "O  wondrous  Trinity, 
Deign  to  make  answer  unto  me, 
And  tell  me  truly  what  ye  be."' 


And  they  made  answer  :  "Verily, 
The  robe  around  His  form  are  we. 


Musiciis. 


Liglitning  Conductors  at  St.  Paul's  Cntliedral. 

The  description  given  in  the  Review  of  September  5th 
is  rather  w  parte,  and  conveys  the  inipression  that  the  in- 
stallation  which   was  carried  out  by  the  cathedral  staCE  to 
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ray  specification  in  1000  was  left  incomplete.  The  authori- 
ties would  not  permit  new  conductors  to  be  carried  down 
the  outside  walls,  so  they  were  rearranjifed  in  the  ducts,  and 
were  Ao  interconnected  with  the  new  cables  on  the  roof  that 
they  formed  a  "  modified  bird  cape  "  protection. 

Cable  conductors  have  the  advanta^jc  of  durability,  which 
tape  does  not  possess,  and  those  at  St.  Paul's,  when  I  last 
tested  them,  were  in  perfect  electrical  condition  ;  the  con- 
tractor would  have  given  better  value  had  he  not  made  a 
change  to  tape.  Both  on  the  Continent  and  in  the  United 
States  lightning  rods  are,  as  a  rule,  of  solid  rod  or  cable,  the 
use  of  tape  is  very  limited,  as  the  ""neat  job,"  which  pleases 
the  architect,  of  running  out  and  in  over  the  projections  of 
the  building  has  long  been  condemned  by  scientific  Com- 
mittees in  many  countries,  as  well  as  by  the  Lightning  Re- 
search Committee  (1905  Report)  and  Pha-nix  Insurance 
1910  Ptules. 

Pieces  of  the  original  iron  rods,  said  to  have  been  de- 
signed by  Franklin,  also  samples  of  the  copper  conductors, 
can  be  seen  in  the  Science  Section  of  the  South  Kensington 
Museum.  A  specimen  of  modern  copper  tape,  deteriorated 
so  as  to  be  almost  a  non-conductor  after  about  ten  years' 
exposure,  is  also  exhibited. 

Killingworth  I  Hedges,  C.E.,  M.I.E.E. 

St.  Stephen's  Club,  S.W. 


Greatest  New  York. 


On  page  42*2,  "  The  Xew  York  Edison  Co.,"  total  area 
of  more  than  "  25,000  k\.  miles  " — bit  of  a  stretch  isn't  it, 
even  for  a  Yankee  ?     Perhaps  you  can  confirm  it  ? 

Y. 


The  "  Hand  "  of  an  Armature. 

However  "  eminently  desirable "  it  may  be  to  obtain 
uniformity  in  the  use  of  the  names  right-hand,  left-hand, 
progressive,  retrogressive,  as  applied  to  armature  windings, 
it  is  very  unlikely  that  such  a  uniformity  ever  will  be  reached, 
for  the  reason  that-  the  suggestions  of  Mr.  MacCallum,  as 
supported  by  certain  text-books,  differ  from  the  existing 
standard  practice  of  several  leading  manufacturers  in  this 
country.  The  existence  of  specifications,  drawings,  records, 
&c.,  which  assume  the  use  of  this  standard  practice,  makes  it 
practically  out  of  the  question  that  manufacturers  would 
change  their  present  methods. 

All  that  can  be  done,  unfortunately,  is  simply  to  make  a 
note  of  the  fact  that  this  nomenclature  varies,  so  that  one 
will  not  be  led  astray  when  the  names  are  encountered  with 
a  different  meaning  to  that  to  which  one  has  been 
accustomed. 

G.  Moores. 

Stockport,  September  20th,  1913. 

[Our  correspondent  tells  us  that  there  is  a  "  standard 
practice,"  but  that  the  nomenclature  varies — statements 
which  are  rather  inconsistent.  Surely  it  is  eminently 
desirable  that  uniformity  of  nomenclature  should  be  achieved 
by  some  means  or  other,  whether  Mr.  MacCallum's 
suggested  system  or  another  be  adopted.  From  the  last 
paragraph  of  Mr.  Moore's  letter  it  appears  that  at  present 
chaos  reigns  in  this  respect.  The  matter  might  appro- 
priately be  taken  up  by  the  Electrotechnical  Commission. — 
Eds.  El  kg.  Rev.] 


Electric  Train  Lighting  in  Switzerland. 

The  following  facts  re  above  may  be  of  interest : — Elec- 
tric lighting  has  been  universal  on  all  broad-gauge  railways 
for  many  years.  Narrow-gauge  lines,  other  than  electric, 
also  use  it  almost  exclusively,  the  exceptions  being  a  few 
small  lines  where  oil  lamps  are  still  in  use. 

Electric  lighting  was  in  universal  use  on  the  broad-gauge 
lines  long  before  the  State  began,  in  1903,  to  buy  up  the 
companies.  The  latter,  therefore,  bore  the  whole  expense 
of  equipment.  Moreover,  the  electric  lighting  of  trains  was 
universal  long  before  the  introduction  of  the  train-lighting 
dynamo.     It  entailed  the  use  of  interchangeable  accumulator 


cases  fixed  under  the  carriages.     The  latter  Bjstem  is  still 
in  use  on  part  of  the  older  rolling-stock. 

U.  A.  Stewart  SnndemaD,  C.E.  (Laus.). 

Lausanne,  September  'Zlat,  1913. 


The  Metalite  Meeting. 

I  have  to-day  returned  to  London  after  a  holiday  and 
notice  a  letter  from  a  shareholder  of  '*  ^letalite."  I  shall 
have  Pleasure,  with  your  permission,  in  answering  the 
questions  raised  during  next  week. 

In  the  meantime  you  are  at  liberty  to  publish  my  address. 

F,  Harrison. 

14,  Dickenson  Road, 
Crouch  llill,  London,  X. 
September  2Srd,  1913. 


LEGAL. 


Colliery  Electbicians'  Duties. 

Sheriff  Shennan,  at  Hamiltion,  has  given  his  opinion  on  the 
objections  to  the  relevancy  in  the  lummary  complaint  afrainat 
James  McNeil,  colliery  electrician.  Wishaw,  superintendent  of  the 
electrical  plant  at  Dalzell  and  Broomside  Colliery,  Motherwell, 
who  is  charged,  along  with  Robert  Wilson  Dron,  mining  engineer, 
Bearsden,  and  James  Dalgleieh,  manager  of  Dalzell  and  Broomside 
Colliery,  with  having,  between  M^rch  15th  and  April  16th  last, 
contravened  the  Coal  Mines  Act  by  failing  to  take  certain  pre- 
cautions in  connection  with  the  colliery  plant.  Certain  objections 
to  the  complaint  against  Messrs.  Dron  and  Dalgleieh  were  reserved 
pending  the  prosecutor  amending  the  complaint.  Of  the  eight 
charges  against  Mr.  McNeil,  it  was  held  that  seven  were 
irrelevant  in  respect  that  in  these  Mr.  McNeil  was  accused  of 
"  failing "  to  have  certain  things  done  or  supplied  in  connection 
with  the  electrical  plant,  whereas  the  rules  clearly  defined  the  elec- 
trician's duties  as  being  those  of  examination  and  testing,  and  also 
keeping  a  log  book.  Sheriff  Shennan  stated  that,  in  his  opinion, 
this  objection  to  the  relevancy  fails  to  be  sustained.  Before  a 
breach  of  duty  can  be  charged  the  prosecutor  must  be  able  to  point 
to  the  section  of  the  Act,  or  the  special  rule  or  rules  which  impose 
the  duty.  He  failed  to  find  any  duties  specially  imposed  on  the 
electrician  except  those  contained  in  sub-heads  (r)  and  (</;  of 
Special  Rule  14,  viz.  :— (I)  The  thorough  examination  of  all  appa- 
ratus as  often  as  may  be  necessary  to  prevent  danger  ;  and  (II)  the 
examination  and  testing  of  new  apparatus  and  of  apparatus  re- 
erected  ;  and  id)  the  keeping  of  a  log  book.  His  Lordship  did  not 
find  what  he  might  call  executive  duties  imposed  on  the  electrician. 
It  seemed  to  his  Lordship  that  the  scheme  of  the  rules  was  to  put 
the  electrician  in  the  position  of  technical  adviser,  and  the  results 
of  his  examination  and  inspection  being  entered  in  the  log  book,  it 
then  became  the  manager's  duty  to  see  that  the  necessary  work 
was  carried  out.  To  the  remaining  charges  against  Messrs.  Dror 
and  Dalgleish,  and  the  eighth  charge  against  Mr.  McNeil,  viz.,  of 
failing  to  make  a  thorough  examination  of  the  electrical  plant,  a 
plea  of  not  guilty  was  tendered,  and  the  trial  was  fixed  for  the 
26th  inst. 


Lead.T-MESSHS.  JaJIES  FoRSTF.R  &  Co.,  of  141,  Fen- 
church  street,  E.C.,  in  their  lead  report  dated  September  20th, 
state:  "Closing  prices  last  week  were  £\9  12s.  f>d.  September, 
£\9  15s.  October,  and  £19  7s.  6d.  November.  Mondays  market 
opened  firm,  with  a  rise  of  about  10s.  a  ton  on  the  day  for  Septem- 
ber lead,  this  prompt  selling  at  £.19  17s.  6d.  to  £20  .">?.,  and  has 
remained  strong  throughout  the  week,  closing  at  £20  15s.  for 
September,  .'k:20  7s.  6d.  for  October,  £!!•  17s.  6d.  for  November,  and 
£19  10s.  for  December.  The  demand  has  been  large,  particularly 
for  export,  for  which  heavy  sales  have  been  made  to  Europe  and  the 
East,  and  home  consumers,  who  are  not  at  all  well  supplied,  have 
also  bought  freely.  For  Septembei /October,  for  which  months  we 
believe  there  is  a  considerable  'short'  account  open,  the  prospects 
are  anything  but  inviting  for  '  bears.'  We  anticipate  higher 
prices  for  all  positions  this  year,  with  continued  scarcity  of  early 
lead.     English  lead,  £21." 

Electric  Elevators  in  the  Transvaal.— According  to 

the  African  World  there  are  now  139  elevators  at  work  in  buildings 
in  the  Transvaal,  of  which  128  are  in  Johannesburg  :  l;U  are  of 
the  electric  type,  while  four  are  hydraulic  power  and  one  steam 
driven.  A  departmental  report  states  that  in  the  types  of 
machinery  installed  in  the  new  elevators  a  great  improvement  is 
noticed,  due  to  the  employment  of  firms  of  repute. 
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ELECTRIC    VEHICLES. 


We  have  received  the    followingr  interesting  communication,  to 
which  we  refer  in  our  leading:  columns  : — 

At  the  annual  ^^eneral  meeting  of  the  Incorporated  Municipal 
Electrical  Association  held  in  June  last,  the  following  resolution 
was  passed  unanimously  : — 

"That  a  Committee  be  appointed  by  the  Council  to  consider  and 
adopt  such  measures  as  may  be  found  desirable  to  further  the  use 
of  the  electric  battery  vehicle.  That  such  Committee  be  empowered 
to  co-opt  representatives  of  other  institutions,  company-owned 
electric  supply  undertakings,  manufacturers  and  others  directly 
interested  in  this  matter." 

The  Committee  referred  to  has  been  appointed,  and  at  the  first 
meeting  the  President  of  the  Incorporated  Municipal  Electrical 
Association — Mr.  R.  A.  Chattock,  city  electrical  engineer  of  Bir- 
mingham— was  elected  chairman,  and  it  was  also  decided  that,  in 
addition  to  the  seven  members  of  the  Municipal  Electrical  Associa- 
tion forming  the  present  Committee,  the  following  additional 
members  should  be  co-opted,  representing — 

Company-owned  electric  supply  undertakings  in 

the  London  area  ...  2 

Ditto  in  the  provinces        1 

Manufacturers  of  electric  storage  batteries       ...  2 

Manufacturers  of  electric  (battery)  vehicles     ...  3 

The  Royal  Automobile  Club         1 

The  Automobile  Association  and  Motor  Union ...  1 

As  Messrs.  Edmundsons'  Electricity  Corporation  appear  to  be 
interested  in  the  greater  number  of  the  company-owned  electric 
supply  undertakings  in  the  provinces,  the  Committee  consider  that 
the  present  requirements  of  the  case  are  met  by  asking  Messrs. 
Edmundsons  to  nominate  one  of  their  technical  staff  to  serve  on  the 
Committee  as  representative  of  the  provincial  companies. 

It  is  proposed  that  the  scope  of  the  Committee's  work  shall,  at 
the  outset,  cover  the  following  : — 

1.  To  get  into  communication  with  electric  supply  authorities 
throughout  the  United  Kingdom,  and  to  impress  upon  them  the 
desirability  of  taking  energetic  steps  to  encourage  the  use  of  the 
electric  vehicle  by  : — 

(a)  Agreeing  to  supply  electric  energy  for  charging  purposes  at 
a  reasonable  price. 

(/>)  Calling  meetings  of  the  motor-car  traders  and  hotel  pro- 
prietors in  their  districts  in  order  to  induce  them  to  provide 
charging  facilities. 

(<■)  At  the  outset,  giving  assistance  to  motor-car  traders  when 
the  latter  may  be  confronted  with  difficulties  in  connection  with 
electric  vehicles. 

(d)  Advertising  the  whereabouts  of  charging  stations  at  all 
main  road  entrances  to  each  town. 

(«?)  Impressing  upon  municipal  bodies  and  others  employing 
means  of  transport  in  their  respective  areas,  the  advantages 
attending  the  use  of  the  electric  vehicle. 

(/)  Distributing  information  and  literature  among  likely  users. 
(The  Committee  have  in  view  the  hope  of  being  able  to  compile 
and  supply  literary  matter  for  this  purpose.) 

iff}  Providing  charging  outfits  on  hire. 

2.  (rt)  To  decide  upon  the  best  arrangements  to  recommend  for 
charging. 

(ft)  To  decide  upon  the  most  suitable  sizes  of  a  line  oif  charging 
outfits  :— (1)  For  D.c.  systems  ;  (2)  for  A.c.  systems  ;  which,  in 
order  to  eventually  reduce  cost  of  manufacture,  could  be  recom- 
mended as  standard  sizes. 

(c)  To  secure,  as  far  as  possible,  simplicity,  clearness  and 
uniformity  in  battery  charging  instructions, 

3.  To  consider  the  issue  of  rules  for  the  proper  use  and  mainten- 
ance of  electric  vehicles, 

4.  To  consider  and  make  recommendations  for  the  standarisa- 
tion  of  the  technical  details  connected  with  the  design  of  electric 
vehicles  : — 

(a)  Standard  ratings  for  motors. 
(Z>)  Standard  voltages. 

(c)  Standard  ratings  for  commerciallvehicles  (carrying  capacity 
and  speeds). 

id)  Wiring  detail?. 

(c)  Standard  charging  terminals. 

(/)  Standard  battery  units. 

(^)  Electric  lighting  on  electric  vehicles,  &c. 

5.  To  approach  the  insurance  companies  with  a  view  to  inducing 
them  fo  quote  specially  favourable  rates  for  insuring  electric 
vehicles  in  consequence  of  the  reduced  fire  risk,  &c. 

6.  To  arrange,  if  possible,  for  periodical  parades  and  exhibitions 
of  electric  vehicles. 

7.  To  collate  useful  information  in  regard  to  electric  vehicles  and 
to  publish  same  from  time  to  time. 

8.  To  take  up  with  the  authorities  concerned  the  question  of  the 
rating  of  electric  vehicles  for  taxation  purposes. 

9.  To  arrange  for  the  issue  of  maps  with  charging  stations 
indicated,  together  with  list  of  the  latter  and  tariffs. 

10.  To  consider  any  other  matters  connected  with  the 
electric  vehicle. 

In  regard  to  the  constitution  of  the  Committee,  there  does  not 
appear  to  be  any  society  or  institution  in  this  country  representing 
the  manufacturers  of  electric  storage  batteries  which  could  be 
asked  to  nominate  representatives  to  serve  on  the  Committee,  and 
the  same  remarks  apply  in  the  case  of  manufacturers  of  electric 
vehicles.  It  is  proposed,  therefore,  to  ask  firms  dealing  respectively 
m  batteries  and  electric  battery  vehicles  to  meet  and  choose  repre- 
sentatives to  Eeive  upon  the  Committee.    In  order  that  such  meet- 


ings may  be  convened  at  an  early  date,  I  should  be  glad  if  the  firms 
interested  would  communicate  with  me  as  soon  as  possible.  It  is, 
of  course,  understood  that  where  the  manufactory  is  situate  abroad, 
the  properly-accredited  agents  in  this  country  are  referred  to  in  the 
term  "  firm  "  mentioned  above,  . 

The  Committee  desire  me  to  say  that  they  will,  at  all  times,  be 
glad  to  receive  and  consider  any  suggestions  which  may  assist  in 
this  "  forward  "  movement  connected  with  the  use  of  the  electric 
vehicle.  Any  communications  should  be  addressed  to  the  under- 
signed. 

F.  Ayton, 

Hon.  Secretary  of  the  Electric  Vehicle 
Committee  of  the  Incorporated  Muni- 
cipal Electrical  Association. 

Chief  Engineer  and  Manager,  Corpora- 
tion Electric  Supply  and  Tramways 
Departments,  Ipswich. 


BUSINESS  NOTES. 


A    Blow    to    the    German    Export   Trade. — The 

German  Home  Tax  on  lighting  materials  is  proving  a  serious 
handicap  to  the  German  export  trade,  more  particularly  that  to  the 
United  States  and  Canada.  In  both  of  these  countries  for  some 
time  past  the  Customs  Authorities  have  added  this  tax  to  the  value 
of  German  exports  in  calculating  the  import  duties,  the  effect  of 
which  is  to  increase  the  net  selling  price  of  German  goods  by  from 
30  to  50  per  cent.,  and  to  practically  shut  the  German  goods  out  of 
those  markets.  The  value  of  the  lost  trade  is  placed  at  at  least 
£150,000,  Representations  by  the  German  Government  to  the 
Governments  of  Canada  and  the  United  States  have  failed  to  secure 
an  amelioration.  An  evil  side  to  the  question  is  that  other  countries 
may  be  led  to  adopt  similar  methods,  when  the  blow  to  the  German 
export  trade  will  be  incalculable.  Failing  the  revocation  of  the 
tax  by  the  Imperial  Government,  the  only  alternative  before  the 
German  electrical  material  industry  will  be  to  transfer  their  works 
abroad,  when  the  Fatherland  will  presumably  lose  much  more  than 
the  £1,650,000  which  the  tax  now  brings  in.  The  Union  for  the 
Defence  of  the  Economic  Interests  of  the  German  Electrotechnical 
Industry,  and  the  Vereinigung  der  Gluhlampfabrikanten,  are  taking 
active  steps  in  this  matter,  and  have  presented  a  petition  to  the 
Reichstag  urgently  pressing  for  the  repeal  of  the  tax. 

The  Edison  Battery. — The  Edison  Storage  Battery 

Co.,  of  Orange,  N.J.,  U.S.A.,  has  just  brought  out  a  new  type  of 
the  well-known  Edison  accumulator.  The  new  type  or  size  is  known 
as  A5  and  has  a  rated  capacity  of  1 87 J  ampere-hours  :  it  is  designed 
for  use  on  pleasure  cars,  light  delivery  vans,  industrial  and  luggage 
trucks  and  similar  work. 

Fire. — The  dryiug  sheds  at  the  timber  mills  of  Messrs, 
Beeceoft  &  WiGHTMAN,  of  Hull,  were  gutted  by  fire  on  19th  inst., 
but  it  is  understood  that  arrangements  have  been  made  for  business 
operations  to  continue  as  usual. 

Coating  Metals  with  |.ead.— Lead,  Ltd.,  of  l  and  2, 

Old  Pye  Street,  Westminster,  has  acquired  from  Mr.  Sherard 
Cowper-Coles  the  sole  right  for  the  coating  of  iron  and  steel  with 
lead  by  an  electrolytic  proccES.  Lead  by  this  process  can  be  econo- 
mically deposited  up  to  the  thickness  of  ^th  of  an  inch.  A  plant 
has  been  erected  in  London  for  the  coating  of  sash  bars  for  window 
frames  and  for  metallic  glazing  for  roofs.  Brass,  copper  and  other 
metals  can  also  be  coated  with  lead,  and  the  process  is  suitable  for 
protecting  the  lining  of  pipes,  tubes  and  chemical  vessels  for  con- 
taining and  conveying  corrosive  liquors,  as  well  as  for  the  coating 
of  earthenware  and  wood,  and  the  protection  of  ornamental 
ironwork, 

Lundber^  Switching  Competition. — We  understand 

that  a  very  satisfactory  number  of  papers  from  candidates  in  the 
Uniter*  Kingdom  has  been  submitted  in  connection  with  the  above  ; 
and  the  results  of  the  competition  will  be  published  in  our  "  Adver- 
tisement Columns  "  in  the  first  week  of  November.  Papers  from 
the  Colonies  and  abroad  are  not  due  in  till  February  2nd  next. 

Trade   in   Germany. — It  is  stated  on  behalf  of  thej 

Bebgmann  Electkicit\'  Wokks  that  the  course  of  business  in 
recent  months  has  been  normal,  the  turnover  being  about  on  the 
level  of  last  year.  Large  transactions  are  somewhat  more  scarce, 
but  compensation  is  obtained  from  the  partially  more  active  busi- 
ness in  the  so-called  merchant  products.  In  particular,  the 
departments  for  machinery,  installation  material  and  cables  are 
satisfactory,  but  the  company  has  refrained  from  financing  works 
since  the  Bergmann  Electrical  Enterprises  Co,  restricted  itself  to 
the  completion  of  old  transactions. 

The   Glow    Lamp    Industry    in   Austria.— On  the 

course  of  business  in  the  glow  lamp  industry  in  Austria,  the 
ElektrotechnUtrr  remarks  that  that  branch  is  among  the  few 
which  have  been  unaffected  by  the  Balkan  war.  Demand, 
especially  for  metal-filament  lamps,  was  fairly  active.  In  the 
mass,  as  the  technical  methods  of  producing  the  metal-filament 
lamp  are  perfected,  the  domain  of  utility  of  the  carbon  lamp  will 
be  restricted.  The  chief  users  of  the  latter  ore  those  manufacturing 
industries  where  the  lamps  are  exposed  to  strong  vibrations,  such 
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as  mills,  mineB,  &c.  Elsewhere  t)ie  metal-filament  lamp  is  ever 
paininp  new  pround.  The  price,  which,  for  the  most  uHed  kinds, 
a  year  apo  was  about  'A  kronen,  has  come  down  to  between  1  and 
riOk.  It  has  lately  become  possible  to  make  the  high  candle- 
power  filament  lamp  economically  and  this  renders  a  competition 
with  the  arc  lamp  possible.  Austria- Ilungrary's  present  output  of 
these  lamps,  which  totals  between  I8,0()i).000  and  20,000  000  a  year, 
far  exceeds  the  consumptive  powers  of  the  Monarchy  which 
amounts  to  only  ab.iut  half  of  this  quantity.  The  export  business, 
which  embraces  all  (luarters  of  the  earth,  shapes  itself  satisfac- 
torily. But  in  many  export  markets  the  competition  of  Germany 
is  beingr  more  and  more  felt.  The  carbon  lamp  Cartel,  in  which 
German,  Austro-Hunprarian  and  Dutch  firms  are  represented, 
expires  in  May  next  year,  and  it  seems  little  likely  that  there  will 
be  a  renewal  of  the  pame.  That  is  to  say,  most  manufacturers  are 
of  the  opinion,  that  with  the  altered  circumstances  in  the  p:low 
lamp  industry,  free  competition  will  prove  itself  to  be  the  better 
policy. 

Water    Softeners. — Messrs.    Lassen    &    H.fort,    of 

52,  Queen  Victoria  Street,  London,  E.G.,  have  sent  us  a  lengthy 
list  of  firms  and  undertakinjjs  which  are  at  present  installing 
their  automatic  water  softeners,  orders  having  been  received  from 
them  during  the  past  few  weeks.  The  list  includes  three  further 
plants  for  the  Government  for  Woolwich  Arsenal ;  seven  plants  for 
Messrs.  Babcock  iV:  Wilcox,  Ltd.,  who  have  exclusively  adopted  the 
L.  vt  H.  softener  and  supply  it  under  licence  ;  and  installations  for 
important  colliery  owners,  iron  companies,  paper  mills,  rubber 
companies,  laundries,  ckc,  the  Royal  Exchange,  London,  and  the 
Rochdale  and  Wakefield  Electricity  Works.  The  LasFenHjort 
softener  is  an  automatic  device  giving  direct  positive  measurement 
of  both  hard  water  and  chemicals  in  separate  adjustable  quanti- 
ties :  and  it  is  claimed  that  by  means  of  this  apparatus  it  is 
possible  to  treat  any  water  or  effluent  with  any  reagent  in  rigidly 
proportionate  quantities  which  can  be  varied  at  will  and  regulated 
with  precision.  This  water  purifying  plant  has  been  installed  by 
the  British  Admiralty  at  Portsmouth  and  Hong-Kong,  by  the 
French  War  Office  at  Rochefort  Arsenal,  by  the  Japanese -Admiralty 
at  Kobe  Dockyard,  and  by  the  Italian  Admiralty  at  Castellamare. 

Lamp  Test, — At  South  Shields,  recently,  three  large 
shops  adjoining  each  other  were  completely  gutted  by  fire.  The 
stocks  were  particularly  inflammable,  consisting  of  millinery, 
furniture,  boots,  &o.,  and  the  fire  was  so  fierce  that  the  wiring  in 
all  the  shops  was  completely  destroyed,  but  the  Osrams  in  the 
outside  fittings  were  not  damaged.  The  heat  caused  the  opal 
globes  to  burst,  and  molten  lead  from  the  roof  fell  upon  one  of  the 
fittings  ;  later  a  blazing  sun  blind  crashed  on  top  of  it,  but  the 
lamps  withstood  successfully  the  severe  tests  of  fire  and  water. 


Proceedings. 


-Jack    Francis   Barnes, 

engineer,  picture  house  proprietor,  &c., 


Bankruptcy 

electrical  and  mechanical 

Oldbury,  Worcester,  and  Cradley  Heath,  Stafford. — Mr.  Registrar 
Walker  held  a  sitting  at  the  Law  Courts,  West  Bromwich,  on  Sep- 
tember 19th,  for  the  public  examination  of  the  above  debtor.  In 
reply  to  the  Assistant  Official  Receiver,  the  debtor  said  that  in  18!t5 
he  commenced  the  business  of  cinematograph  entertaining  at  the 
Victoria  Pier  and  the  Empire,  Blackpool.  Since  then  he  had  run 
cinema  entertainments  in  nearly  every  city  and  large  town  in 
England,  Scotland  and  W'ales.  About  14  years  ago  he  settled  at 
Walthamstow,  London,  and  worked  his  business  as  an  electrical 
engineer  from  there.  For  about  eight  years  whilst  in  London  he  ran 
cinema  shows,  principally  at  music  halls  in  London  and  the  pro- 
vinces. When  he  left  London,  six  years  ago,  and  went  to  Smeth- 
wick,  he  was  in  debt  to  the  extent  of  £400  to  £500,  all  of  which  he 
was  able  to  pay  ofE  within  12  months.  He  was  engaged  at  the 
Aston  and  Smethwick  Theatres  for  about  5^  years,  and  during  that 
time  he  supplied  films  and  electrical  apparatus  in  the  district.  In 
August,  1*.)09,  he  joined  Mr.  Richard  Nightingale,  of  the  West 
Bromwich  Theatre  Royal,  and  they  took  premises  at  Cradley  Heath 
for  a  picture  house.  Reference  was  made  to  other  picture  palace 
ventures.  Bankrupt  attributed  his  failure  to  keen  competition  in 
the  cinematograph  business,  and  loss  on  picture  houses,  and  at  the 
date  of  the  receiving  order  17  judgments  had  been  entered  against 
him.  In  seven  cases  committal  orders  had  been  obtained.  He 
admitted  that  he  had  possessed  a  motor-car  which  he  took  in  pay- 
ment of  a  debt,  and  which  he  subsequently  sold  for  about  £37.  His 
wife  now  had  a  motor-car,  which  she  purchased  out  of  her  own 
private  income,  she  having  been  left  altogether  three  fortunes,  and 
the  furniture  also  belonged  to  her.  He  denied  that  he  had  been 
extravagant.  His  deficiency  was  £42;?.  The  debtor  was  allowed 
to  pass. 

Frederick  Thomas  Johnson  (described  as  Frederick  Johnson 
in  the  petition),  electrical  engineer,  60,  Eltisley  Avenue,  Newnham, 
Cambridge.  The  public  examination  of  this  debtor  was  fixed  to 
take  place  at  the  Guildhall,  Cambridge,  last  week,  before  Mr. 
Registrar  Eaden,  but  was  adjourned. 

Joseph  Swainson,  an  electrical  contractor,  22,  Booth  Street, 
Manchester,  and  10,  Wilton  Road,  Chorlton-cum-Hardy. — This 
matter  came  before  Mr.  Registrar  Atkinson,  at  the  Manchester  Bank- 
ruptcy Court  on  l^th  inst.,  when  the  debtor  was  publicly  examined 
as  to  the  causes  of  his  insolvency.  The  statement  of  affairs  showed 
a  deficiency  of  £1,044  upon  unsecured  liabilities  estimated  at 
£1,371,  and  he  alleged  that  his  failure  was  due  to  losses  on  con- 
tracts, bad  trade,  special  allowances  to  book  debtors  to  obtain  cash, 
bad  debts  (£300  in  the  last  12  months),  and  increased  cost  of 
material  after  the  accepting  of  contracts.  In  answer  to  the  Official 
Receiver  (Mr.  J.  Grant  Gibson),  the  debtor  confessed  that  he  was 
usable  to  explain  how  a  surplus  capital  of  £418  ISs.  shown  in  a 
balsnoe-eheet  prepared  by  hia  nccountant  a«  on  January  Sltt  last, 


had  been  converted  in  so  short  a  time  to  the  deficiency  shown  in 
his  statement  of  affairs.  The  Official  Receiver  HUfrgeated  that  a«  a 
matter  of  fact  the  debtor  had  been  living  in  a  fool's  paradise. 
Debtor  replied  that  he  had  relied  on  the  h»alance-8heet  prepared  by 
his  accountant.  The  Official  Receiver  pointed  out  that  the 
accountant  could  only  prepare  a  balance-sheet  from  information 
supplied  to  him  by  the  debtor.     The  examination  was  closed. 

Fka.vcis  HA.STINGS  Mkdhuk.st  (deceasedj. — Truateea'  '^F.  W. 
Pixley  and  F.  S.  Salaman)  release  dates  from  Angust  IHth. 

Alired  Wil-SON  Huohk.'s,  4'J,  Queen  Victoria  Street.  B.C., 
manufacturer  of  ebonite  and  electrical  insulatorH. — The  first 
meeting  of  creditors  was  held  on  Monday  at  the  London  Bank- 
ruptcy Court  under  a  receiving  order.  Mr.  W.  P.  Bowyer,  Official 
Receiver,  reported  that  since  1 893  the  debtor  had  been  interested  in 
a  number  of  patents  relating  to  incandescent  gaa,  the  maturing  of 
whisky,  a  non-flammable  celluloid,  a  patent  vamiflh  and  electrical 
insulators.  In  January  last  he  purchased  at  the  price  of  ii'.'>,of)0 
the  i  machinery  and  patents  for  a  subetance  called  "Plnton." 
a  substitute  for  ebonite.  He  paid  a  deposit  of  £500, 
and  agreed  to  pay  the  balance  of  £:5,000  on  the 
assignment  by  the  vendors  to  him  of  the  whole  of  the  patents. 
It  subsequently  transpired  that  the  vendors  did  not  hold  the  patents 
absolutely,  and  that  Mr.  A.  R.  Muller,  the  inventor,  who  held  one- 
half  interest  in  the  patents  and  machinery,  de3lined  to  execute  the 
assignment,  there  being  a  debt  due  to  him  by  the  vendors.  For 
that  reason  the  assignment  to  the  debtor  had  not  yet  been  com- 
pleted. He  had  expended  over  £3,000  in  erecting  plant  and 
machinery  at  the  factory  at  Walthamstow,  where  the  business  was 
now  being  carried  on.  He  had  received  an  offer  for  the  business  of 
•£8,000  cash  and  £HJ.000  in  shares  of  a  proposed  company,  and  also 
an  oft'er  for  the  purchase  of  the  Canadian  and  American  rights 
when  the  assignment  was  completed.  His  present  difficulties  were 
brought  about  through  lack  of  sufficient  capital  to  carry  through  the 
various  businesses  in  which  he  had  been  interested,  and  in  connection 
with  which  he  had  borrowed  money  on  bills.  No  statement  of 
affairs  had  been  filed,  but  the  debtor  roughly  estimated  his 
liabilities  at  between  £."),000  and  £10,000  and  his  assets  at  £:^0,0<i0. 
He  consequently  did  not  admit  insolvency,  being  of  opinion  that  if 
the  assets  were  realised  to  advantage  they  would  produce  sufficient 
to  pay  off  all  the  debts  and  provide  a  large  surplus  for  himself. 
They  included  the  plant,  machinery  and  stock  of  ebonite  insula- 
tors at  Walthamstow,  £3,000  ;  cash,  £500,  deposit  on  the  purchase 
of  the  patents  ;  and  a  one-half  interest  in  the  Pluton  Co.,  £20,000. 
The  meeting  was  adjourned  for  a  month  with  a  view  to  a  proposal 
being  formulated  and  submitted  to  the  creditors. 

E.  J.  Ckosieh,  engineer  and  merchant,  Newcastle- on-Tyne. — 
October  9th  is  the  last  day  for  receipt  of  proofs  for  dividend  by  Mr. 
J.  A.  Gardner,  the  trustee,  145,  Pilgrim  Street,  Newcastle-on-Tyne. 

Trade  Annonneements.— From  29th  inst.,  all  corres- 
pondence for  Messrs.  Turner  &  Burger  should  be  addressed  to 
149,  Farringdon  Road,  London,  E.G.,  where  they  have  taken  larger 
offices  and  warehouses. 

In  our  last  issue  we  recorded  the  registration  of  a  new  company 
formed  for  the  purpose  of  dealing  effectively  with  the  question  of 
the  letting  out  of  electric  motors  on  hire,  about  which  there  was 
some  discussion  before  the  Leeds  City  Council  last  year.  This  new 
company.  The  Electric  Motor  and  Stove-Hiring  Co.,  Ltd., 
hopes  to  take  a  very  active  part  in  popularising  the  use  of  elec- 
tricity for  power  and  domestic  purposes,  and  the  motors  supplied 
are  made  entirely  in  Leeds. 

Messrs.  Irwin  &  Jones,  engineers  and  agents,  of  5,  London  Wall 
Buildings,  London  Wall,  E.G.,  are  moving  to  larger  premises  to-day, 
and  their  address  in  future  will  be  London  House,  New  London 
Street,  E.G.  Their  new  telephone  number  is  1449  Ave  :  telegraphic 
address,  Irwijos  Fen,  London. 

Liquidation. — Electric  Ignition  Co.,  Ltd. — A  meet- 

will  be  held  at  131,  Edmund  Street,  Birmingham,  on  October  28th, 
to  hear  an  account  of  the  winding  up  of  the  liquidator,  Mr.  R.  A. 
Felton. 

For  Sale, — The  goodwill,  stock-in-trade,  patents,  &c,  of 
the  XL  Electric  Co.,  Ltd.,  is  to  be  sold  by  tender,  pursuant  to  the 
order  of  the  Court,  of  July  I'l'th.  See  our  rCvertisement  pages 
to-day  for  particulars. 

Lamp  Contracts.— The  'Edison  .^-  Swan  United 
Electric  Light  Co.,  Ltd.,  have  recently  secured  orders  for 
Royal  Ediswan  lamps  from  the  British  Admiralty,  the  General 
Post  Office,  British  L.M.  Ericsson  Manufacturing  Co.,  and  the 
United  River  Plate  Telephone  Co.,  Ltd. 

Annual  Outin$^. — The  employes  of  the  electrical  de- 
partment of  Messrs.  J.  Stone  &;  Co.,  Ltd.,  of  Deptford,  went  for 
their  annual  outing  on  Saturday,  12th  inst.,  by  brakes  to  Downe, 
where,  before  tea,  a  football  match  was  played  :  after  a  ramble,  a 
programme  of  music  and  song  was  rendered  at  the  Queen's  Head 
Hotel. 

Tunsrsten  Lamp  Price  Reductions,— On  Monday  last 

a  general  reduction  was  made  in  the  prices  of  metallic-filament 
lamps.  The  General  Electric  Co.  inform  us  that  this  has  been 
made  possible  by  further  technical  progress  in  connection  with 
drawn-wire  filaments,  combined  with  the  increasfd  output  of  the 
Hammersmith  Ooram  Lamp  Works.  The  reduction  amounts  to  4d. 
on  the  list  prices  of  most  of  the  smaller  sizes  of  lamps,  and  6d.  to  Is. 
on  the  larger  sizes.  The  front  cover  of  the  new  Osram  price  list 
bears  a  striking  picture  showing  effectively  how  the  exertion  of 
powerful  muscles  fails  to  break  the  filtrntnta  of  the  Osram  lamp. 
A  card  gives  a  list  of  12  actions  commenced  by  the  Osram  Lamp 
Works,  Ltd.,  on  the  score  of  infringement,  t*  ^^11  rs  of  thr«»e  action* 
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in  which  judgrment  has  been  piven  in  their  favour,  and  one  in  which 
an  interim  injunction  has  been  gfranted. 

Mkssks.  Siemens  Bros.  Dynamo  WoiiKS,  Ltd.,  announce  a 
similar  series  of  reductions  in  the  prices  of  their  Wotan  drawn-wire 
lamps,  which  apply  also  retrospectively  to  stocks  held  unsold  by 
retailers  on  September  22nd,  provided  they  had  been  bouprht  direct 
from  the  makers,  and  that  notice  was  jjiven  on  or  before  yesterday. 
A  corresponding:  reduction  has  been  made  in  connection  with 
certain  types  of  tantalum  lamps,  amountingr  to  3d.  in  each  case, 
and  a  special  prioe  list  .has  been  issued  containing  the  particulars 
regrardingr  both  lamps.  Price  lists  will  be  over-printed  for  trade 
customers  on  request.- 

The  Electrical  Co.,  Ltd..  also  send  us  their  list  of  prices 
reduced  in  accordance  with  the  foregoing  statements,  applying  to 
the  Aegma  drawn-wire  lamps,  other  makers  of  tungsten  lamps,  and 
tantalum  lamps. 

We  understand  that  the  prices  of  the  Mazda  lamps  have  been 
reduced  by  the  British  Thomson-Houston  Co.,  Ltd.,  as  well  as 
the  lamps  made  by  the  Edison  &  Swan  United  Co.  (from  whon*,  as 
we  g-o  to  press,  a  price  list  showing  the  reductions,  comes  to  band), 
and  other  makers.  Details  are  given  in  our  advertisement  pages 
to-day. 

Competition    in    Wire   Lamps  in  Germany.— The 

trade  contest  in  wire  lamps  in  Germany  is  now  very  keen.  It  pre- 
vails both  among  the  small  firms  themselves  and  between  the 
small  firms  and  the  large  firms,  as  well  as  between  the  three 
largest  producers.  Indeed,  although  the  latter  have  participated 
since  1911  in  the  combined  German-American  patented  process  for 
the  production  of  drawn  wire,  or  its  method  of  application,  the 
patent  agreement  has  not  led  to  the  conclusion  of  a  formal  price 
syndicate.  The  present  depression  in  prices  dates  back  to  last  April, 
when  the  list  prices  of  the  leading  firms  were  reduced  by  about 
oO  per  cent.,  but,  on  the  other  hand,  the  discounts  to  retailers  were 
reduced  by  10  per  cent.  The  fall  in  prices  has  not  been  fully 
equalised  by  an  increased  turnover  and  improvements  in  manu- 
facturing, so  that  the  profits  earned  per  lamp  have  largely  declined 
in  those  cases  where  profits  have  been  realised,  whilst  in  instances 
where  losses  have  been  incurred,  these  have  become  greater.  The 
small  lamp  factories  mostly  use  the  squirted  filament,  but  where 
this  practice  does  not  prevail,  legal  proceedings  are  in  progress  in 
regard  to  the  process  used.  In  any  case,  it  is  only  possible  to 
secure  the  continuance  of  the  sales  of  the  less  durable  lamps  to 
contractors,  by  offering  them  larger  profits  on  the  business  done, 
and  the  under-selling  which  thereby  results  forces  the  large  pro- 
ducers to  adopt  a  similar  attitude.  It  is  considered  that  the  pro- 
spects of  forming  a  syndicate  for  wire  lamps,  similar  to  that 
which  exists  for  carbon-filament  lamps,  are  not  very  favourable, 
owing  to  the  wide  divergence  of  the  interests  of  the  individual 
makers. 

Catalogues   and  Lists. — The   Sun  Electrical  Co., 

Ltd.,  118  and  120,  Charing  Cross  Road,  London,  W.C. — Catalogue 
No.  248  is  an  abridged  issue  (32  pp.)  of  their  catalogue  of  switch- 
gear  and  f  useboards,  containing  illustrated  descriptions  and  prices 
of  an  extensive  range  of  distribution  boardgi,  switch  and  fuseboards, 
main  switches,  ironclad  switches,  &c.,  for  domestic  and  industrial 
purposes.  In  addition  to  the  boards  for  ordinary  standard  require- 
ments, special  designs  to  comply  with  the  latest  Home  Office 
Regulations  are  also  included.  A  second  publication  (No.  249),  of 
12  pages,  particularises  prices  and  gives  illustrations  of  a  new 
range  of  reflectors — "  Superlux  " — for  which  the  firm  are  wholesale 
trade  distributors.  These  reflectors  are  manufactured  in  four 
types,  scientifically  designed,  adapted  for  various  classes  of  installa- 
tion. For  example,,  pure  white  glassware  is  described  as  particu- 
larly suitable  for  domestic,  shop  and  office  use  ;  other  classes  are  : 
vitreous  enamelled  steel  reflectors,  aluminium  reflectors,  and  glass 
mirror  reflectors.  In  addition  to  the  purely  direct  reflector  of  the 
concentrating  and  distributing  type,  globes,  hemispheres,  and 
reflectors  of  the  inverted  type  are  manufactured,  and  the  range  is 
complete  for  all  standard  sizes  of  metal-filament  lamps. 

Messrs.  Willans  &;  Robinson,  Ltd..  Rugby.— Pamphlet  No.  4 
contains  a  description  of  the  Willans  rotary  air-pump  system 
(MuUer-Josse  patent)  to  which  reference  is  made  in  our  "  New 
Devices  "  section  to-day. 

Messrs.  H ANN  &  Ingle,  13,  Albert  Place,  Bridge  Street.  Man- 
chester.— Folder  card  giving  brief  notes  concerning^  and  prices  of, 
the  "Adaptable"  etcrthing  and  continuity  clip. 

The,  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.,  Trafford  Park,  Manchester. — New  folder  (envelope  series 
No.  4,043),  12  pages,  entitled  "  Industrial  Motor  Applications," 
giving  small  half-tone  views  showing  bakery  machinery,  blouse 
making,  woodworking,  laundry,  flour  mill,  and  other  industrial 
premises  that  have  been  electrified,  and  giving  brief  information 
respecting  each  class  of  application. 

Messrs.  Ronald  Trist  &  Co.,  Ltd.,  4,  Lloyd's  Avenue,  London, 
E.C. — 40-page  pamphlet  containing  excellent  illustrations  in 
colour,  together  with  description,  of  their  "Thermofeed  "  regulator, 
the  patents  for  which  are  being  worked  in  nine  other  countries 
besides  Great  Britain,  and  a  considerable  trade  has  been  already 
established.  We  understand  that  as  a  result  of  severe  trials,  clients 
throughout  this  country  have  placed  orders  for  20,  and  in  some 
cases  50,  machines — one  for  each  boiler.  A  coloured  folder  clearly 
shows  the  construction  and  details  of  the  regulator. 

Messrs.  Ma.tthews  &  Yates,  Ltd.,  Cyclone  Works,  Swinton, 
near  Manchester. — Eight-page  pamphlet  (No.  HI)  giving  illustrated 
information  respecting  their  "Cyclone"  electric  blower  and 
exhauster,  electric  fan,  "Cyclone"  motor,  and  the  'Sirius"  oxy- 
acetylene  welding  and  cutting  plant. 


The  Power  Plant  Co.,  Ltd  ,  West  Drayton,  Middlesex. — 
l()-page  list  (No.  8)  containing  illustrated  description  and  prices  of 
their  electric  hand-drilling,  tapping  and  reamering  machines. 

Messrs.  De  Rusett  Bros,  4,  Page  Street,  Westminster,  S.W.— 
Illustrated  price  leaflet  of  direct-coupled  electric  lighting  sets, 
paraffin  and  petrol  respectively,  also  direct-coupled  motor  pumping 
sets. 

The  British  Anti-Vibration  and  Noisi;  Co.,  Ltd.,  5,  Lloyd's 
Aven'ie,  London,  E.C. — Illustrated  circular  respecting  their  patent 
isolating  devices  and  materials  for  preventing  transmission  of 
noise  and  vibration  with  motors,  motor-generators  and  other  elec- 
trical and  general  machinery.  The  firm  have  at  present  in  hand 
the  isolation  of  Diesel  engines  amounting  to  3,(K)0  Jt.H.p.,  with 
"  Bavanite  "  iron-framed  cork  foundation  plates. 

Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. — New 
list  of  machines  for  continuous  current,  of  which  considerable 
stocks  up  to  8i  KW.  are  kept  at  the  company's  Birmingham  works. 
The  catalogue  deals  also  with  motor-generators  for  cinematograph 
purposes,  &c.,  and  vertical  motors.  Quotations  will  also  be  given 
for  d.c.  generators  up  to  1,000  kw.,  of  which  examples  are  illus- 
trated in  the  list.  Tue  motors  can  all  be  supplied  either  semi- 
enclosed,  enclosed  ventilated,  or  totally  enclosed,  with  ring 
lubrication  and  specially  prepared  Brush  bearing.  AH  four-pole 
machines  are  of  the  interpole  type,  and  each  part  is  standardised,  so 
as  to  be  rapidly  replaceable.  The  machines  are  of  the  latest  design, 
in  accordance  with  the  specification  issued  by  the  British  Engi- 
neering Standards  Committee.  Copies  of  the  list  can  be  had  on 
application  to  the  motor  department. 

Messrs.  Woolnough,  Lang,  Ltd.,  St.  Stephen's  Engineering 
Works,  Norwich  (temporary  London  offices,  133,  Finchley  Road, 
N.W.). — Price  list  of  semi-enclosed  and  totally-enclosed  continuous 
current  dynamos  and  motors  of  from  ^  to  14  H  P  ;  prices  of  a 
special  large  type  of  machine,  from  15  tu  60  h.p.,  are  also  quoted. 

Messrs.  E.  Brook,  Ltd.,  Colne  Road,  Huddersfield. — Sixteen- 
page  pamphlet,  entitled  "  Have  Electric  Motors  been  applied  to  my 
Trade  ?  "  It  contains  a  lengthy  list  of  names  of  firms,  classified  as 
to  different  trades,  who  have  adopted  motor-driving  in  Huddersfield 
and  district.  Messrs.  Brook  have  themselves  fixed  all  these  motors. 
The  number  and  h.p.  of  motors,  and  the  purposes  to  which  they 
are  put,  are  indicated  in  a  number  of  cases.  The  firm  have 
specialised  in  making  electric  motors  suitable  for  textile  machinery, 
and  for  that  class  of  work  they  have  sent  motors  to  all  parts  of 
England,  and  even  abroad  where  the  competition  for  this  class  of 
motor  is  very  keen.  In  one  case  in  this  country  they  have  placed 
73  motors,  giving  a  total  of  1,400  h.p.  ;  a  number  of  competitors 
were  invited  to  send  motors  to  run  dift'erent  types  of  machines, 
and  it  is  stated  that  the  motor  most  suitable  for  the  work  was 
selected  irrespective  of  price. 

The  Jandus  Arc  Lamp  and  Electric  Co.,  Ltd.,  Hartham 
Road,  Holloway,  London,  N. — Copy  of  the  29th  edition  of  their 
catalogue  of  Jandus  arc  lamps.  By  thumb  index  reference  is 
facilitated  to  the  various  sections  which  contain  very  full  informa- 
tion, together  with  half-tone  illustrations,  line  diagrams  of  interiors, 
and  prices,  relating  to  the  following  : — Regenerative  lamps,  special 
regenerative  lamps,  ordinary  enclosed  lamps,  resistances,  chokers 
and  transformers,  cut-outs,  carbons,  globes  and  spare  parts,  photo- 
printing  lamps,  colour-matching  lamps  ("  Dalite")  with  list  of 
users,  the  Jandus  patent  winch,  and  a  list  of  places  where  the 
Jandus  regenerative  lamps  are  in  service  for  street,  industrial, 
theatre  and  other  lighting. 

Messrs.  Electrical  Installations.  Ltd.,  27  and  28,  Martin's 
Lane,  Cannon  Street,  London,  E.C. — Attractive  28-page  booklet, 
entitled  "  Electrical  Service,"  containing  brief  notes  relating  to  the 
usefulness,  &c.,  of  electricity  in  the  home,  the  country  house,  the 
office,  the  factory,  and  the  retail  shop.  >>"ote8  on  the  upkeep  of 
installations,  and  particulars  of  the  firm's  "  Maintenance  depart- 
ment" are  included. 

Messrs.  A.  Reyrolle  &  Co.,  Ltd.,  Hebburn-on-Tyne. — A 
collection  of  a  number  of  the  firm's  latest  illustrated  pamphlets. 
They  deal  with  overload  protection,  telephone  cable  dividing  boxes. 
Merz-Price  protective  gear,  explosion -proof  oil  switches,  sheet- 
steel  panels  up  to  3,000  volts,  plug  boxes,  enclosed  h.t.  tubular 
fuses,  flat-back  switchgear,  ironclad  switchgear  (draw-out  type), 
and  armoured  switchgear. 

The  Adams  British  Oil  Co.,  Ltd.,  Plough  Bridge,  Deptford, 
London,  S  E. — Leaflets  concerning  their  "Velos"  motor-car  oil  and 
motor  lubricants. 

The  Radium  Electric  Co.,  82,  Hatton  Garden,  London,  B.C.— 
Thirty-two-page  illustrated  catalogue,  with  full  tabulated  par- 
ticulars as  to  prices,  weights,  measurements,  &c.,  of  various 
"Inventa"  electric  heating  and  cooking  apparatus.  Technical 
deta'ls  and  descriptive  information  lead  on  to  particulars  of  electric 
laundry  irons,  electric  iron  for  hat  makers,  flat-iron  stand,  hot 
plates  (small  and  large),  table  heaters,  nickel- plated  electric  geyser, 
bed  warmers,  foot  warmers,  and  an  electric  poultice  for  supplying 
warmth  uniformly  to  a  part  of  the  body. 

Train-Li(|^htin^  Systems. — Referring  to  our  description 

of  the  Vickers  system  in  a  recent  issue,  Mess]{s.  A.  P.  Lundberg 
AND  Sons  point  out  that  in  main-line  trains  it  is  essential  to  pro- 
vide means  for  dimming  the  lights  in  any  compartment  when  it  is 
desired  to  sleep,  or  when  a  compartment  is  unoccupied  :  and  it  is 
also  essential  to  leave  the  turning  on  or  off  of  the  current  to  the 
guard,  to  prevent  any  waste  during  daylight,  and  the  total  extinc- 
tion of  light  in  any  compartment  during  the  night.  The  lamps 
in  a  compartment  may  number  two  or  more,  according  to  the  ideas 
of  those  responsible,  the  lamps  being  well  separated  to  secure  good 
diffusion ;    and    Messrs.    Lundberg  have  deplaned    series-parallel 


Vol.  7:{.     No.  1,870.  Sbptrmbeb^G,  19i:{,]     THE      ^JjECTBICAIj 


RE  Yie  w 


409 


Bwitches  for  either  2,  3,  4,  or  5  lamp?.  These  b witches  put  the 
lampa  in  parallel  for  full  lie:ht  and  in  scries  for  dim  light,  but  they 
have  no  off  position,  the  turning  off  or  on  of  the  current  beinp 
effected  by  a  main  switch  in  the  guard'a  van.  They  have  also  a 
switch  which  will  pive  two  desrrees  of  dim  light  when  three  lamps 
'  are  in  use,  and  one  or  two  special  arrangements. 

Book  Notices. — "  Tmmmh'ons  of  the  North-East  Coast 
Institution  of  Engineers  and  Shipbuilders."  Vol.  XXIX.  Part  7. 
September,  191 H.     N'ewcastle-on-Tyne  :  The  Instibotion.     Price  os. 

^''  Procprdingx  of  the  American  Institute  of  Electrical  Engineers." 
[Vol,  XXXII.No.  9.  September,  1913.  New  York:  The  Institute. 
Price  $1.00. 

''Journal  of  the  Franklin  Institute"  CLXXVI,  No.  3.  Sep- 
tember, 1913.     Philadelphia,  Pa.  :  The  Institute.     Price  50  cents. 

"  New  Calorimetric  Resistance  Thermometers."  By  H.  C. 
DickinRon  and  E.  F.  Mueller.  "Note  on  Cold-.T unction  Connections 
for  Thermocouples."  By  P.  D.  Foote.  1913.  Washington  : 
Government  Printing  Office. 

"  Jiulletin  de  la  Societc  Internationale  des  Electriciens."  Vol. 
Ill,  No.  28.  August- October,  1913.  Paris:  Gauthier-Villars. 
Price  5  fr. 

"Elasta"    Lamp    Tesfs.— Messrs.  T'ope's  Electric 

Lamp  Co,  Ltd.,  of  Willesden.  inform  us  that  a  number  of  metal- 
filament  lamps  of  their  "Elasta  "  wire  type,  taken  at  random  from 
stock,  were  recently  tested  by  an  important  Corporation.  The 
lamps  were  burnt  for  a  period  of  2,.")12  hours,  at  the  end  of  which 
time  all  were  intact,  and  giving  an  average  c.p.  of  4179  British, 
with  an  average  consumption  of  I'S  watts  per  British  c.p.,  showing 
a  very  satisfactory  maintenance  of  candle-power  and  low  rate  of 
consumption.  Messrs.  Pope  also  inform  us  that  they  have  con- 
tracts from  the  Admiralty,  H.M.  Office  of  Works,  and  many  large 
Corporations  for  the  supply  of  "Elasta"  wire  lamps,  which  are  now 
being  widely  used  by  supply  companies  and  Corporations  for  street 
lighting  purposes. 

Canada. — It  is  reported  from  St.  .John's,  Quebec,  that 
the  Haut  Accumulator  Co.,  Ltd.,  of  Stratford,  London,  has 
decided  to  establish  accumulator  manufacturing  works  in  that  city, 
with  the  view  of  supplying  the  Canadian  demand. 


LIGHTING  and  POWER  NOTES. 


Acton. — The  U.D.C,  on'  the  advice  of  the  clerk,  has 
decided  to  procure  a  certificate  from  a  qualified  electrical  engineer 
as  to  the  condition  of  the  electric  service  at  the  public  baths. 

Ail'drie. — An  exhibition  of  electrical  appliances  for 
domestic  and  business  uses  promoted  by  the  Coatbridge  and  Airdrie 
Electric  Supply  Co.,  Ltd..  was  largely  patronised.  The  appliances 
were  the  manufactures  of  the  Carron  Co. 

Atherton. — Following  upon  the  discovery  of  a  fault  on 
the  high-tension  cable  in  Tyldesley  Road,  which  led  to  the  cutting- 
off  of  the  supply  to  the  Hindsford  section,  it  has  been  decided  to 
erect  two  section  pillars  on  this  length  of  main,  so  that  if  a  fault 
occurs  in  future  the  mains  can  be  split  up,  and  better  facilities 
afforded  for  localising  the  trouble. 

Australia. — The  Albury  (N.S.W.)  Municipal  Council  has 
accepted  the  offer  of  the  Commonwealth  Bank  to  advance  £10,500 
for  an  electric  lighting  and  power  scheme.  The  loan  has  been 
made  at  IJ  per  cent.,  repayable  by  annual  instalments  of  £64."). 

In  the  South  Australian  Legislative  Assembly  the  Premier, 
Mr.  A.  H.  Peake,  promised  to  appoint  a  Royal  Commission  to 
consider  the  municipalisation  or  nationalisation  of  the  electric  light 
and  gas  services. — Austtraliati  Minimi  Standard. 

Aylesbury. — The  U.D.C.  has  appointed  INFessrs.  Tvincaid, 
Waller,  Manville  &  Dawson  as  consulting  engineers  in  connection 
with  the  proposed  electric  light  and  power  undertaking. 

Bacnp. — On  Wednesday,  Mr.  H.  R.  Hooper  conducted 
an  L.G.B.  inquiry  into  an  application  of  the  Corporation  for  sanc- 
tion to  borrow  £1,800  for  a  high-tension  main,  in  accordance  with 
the  recommendation  of  the  Electricity  and  Tramways  Committee. 

Bolton. — Mr.  Alfred  Pilling,  elective  auditor,  in  his 
report  just  published,  says  the  net  profit  in  the  electricity  depart- 
ment amounts  only  to  £1,61.'),  and  permits  of  a  contribution  to 
rates  of  £1,500,  as  against  £3,250  in  the  previous  year.  The  very 
heavy  capital  outlay  on  the  new  station  now  in  course  of  erection 
will,  for  a  little  time,  adversely  affect  the  accounts,  as  the  interest 
charges  will  be  increased.  The  Committee  will  have  an  anxious 
period  during  this  time  of  extension,  and  would  probably  much 
prefer,  as  a  matter  of  financial  prudence,  to  be  relieved  of  any  call 
for  rate  relief.  Practically  one-third  of  the  original  capital  outlay 
has  been  redeemed  altogether.  "In  my  view,"  adds  Mr.  Pilling, 
"  the  electricity  department  could  not  projwrly  spare  this  year 
the  £l,oOO  granted  in  aid  of  rates,  nor,  indeed,  any  contribution." 


Calverley. — .Several  new  electricity  mains  are  to  be  laid 
in  the  Calverley  district  by  the  Electrical  Di«tribation  of  York- 
shire, Ltd. 

Canada.— The  city  of  Charlottetown,  Prince  Edward 
Island  (the  smallest  of  the  Canadian  provinces)  ia  going  in  for 
municipally-owned  lighting  service.  With  this  end  in  view  the' 
Council  is  at  present  negotiating  with  the  Electric  Light  and 
Power  Co.,  which  controls  the  light  and  power  in  the  city,  for  its 
purchase  by  the  city. 

A  correspondent  writes: — "The  Ontario  Hydro- Electric  Com- 
mission are  well-intentioned  and  earnest  in  their  effort*  to  give 
the  people  of  Ontario  cheap  power  from  the  great  source  of  Niagara. 
So  far  only  the  manufacturers  of  a  few  of  the  larger  towns  get 
this  advantage.  The  Government  has  spent  thus  far  between 
five  and  seven  million  dollars  on  the  hydro-electric  plant  trans- 
mission lines,  Sic,  while  only  the  towns  of  London,  Hamilton, 
Toronto,  Windsor  and  a  few  smaller  towns  benefit.  All  the  rest  of 
^the  provinces  get  no  benefit  at  all.  It  is  found  that  the  small 
manufacturing  towns  in  Ontario  not  served  by  the  Hydro- Electric 
cannot  compete  with  the  towns  that  are  so  served,  and  that  they 
are  losing  their  manufactures  and  2'>  to  ">0  per  cent,  of  their 
population  as  a  result.  It  is  an  unfortunate  position  for  the 
province  to  be  placed  in.  The  town  of  London  shows  a  profit 
of  $40,01)0  in  the  operation  of  its  hydro-electric  plant,  and  is  taking 
steps  to  make  a  big  reduction  in  the  price  of  energy  to  city  con- 
sumers. This  is  another  case  of  a  successfully-operated  municipal 
plant." 

"  Ottawa  will  make  a  further  reduction  in  it.s  price  for  lighting 
this  coming  year.  Notwithstanding  the  big  reduction  made  in  the 
price  of  energy  to  consumers  last  year,  there  will  be  a  good  profit 
on  the  year's  operations,  and  to  meet  increased  demands  1,500  h.p. 
has  been  obtained  by  the  city.  The  city  is  now  beginning  to  make 
preparations  for  supplying  extra  current  for  cooking  instead  of 
the  use  of  gas  as  is  now  general  in  the  warmer  months.  Gas  costs 
in  Ottawa  .$100  per  l,00n  cb.  ft.  This  is  30  per  cent,  dearer  than 
in  Toronto,  and  the  city  has  nnd^r  consideration  the  starting  of  a 
municipal  gas  plant.  Mayor  Ellis,  the  father  and  the  chief 
manager  of  the  electric  plant,  proposes  to  use  the  electric  current 
instead  of  gas,  and  announces  that  they  can  easily  compete  with 
gas  at  $1,  even  now.  Ho  proposes  to  supply  consumers  with  electric 
cooking  apparatus  on  low  monthy  instalments  and  supply  the 
energy  at  a  price  that  will  make  cooking  in  Ottawa  by  electricity 
cheaper  than  gas.  This  will  be  a  splendid  move,  and  Ottawa  will 
be  the  first  city  in  Canada  to  make  cooking  by  electricity  general, 
instead  of  by  gas  as  now  obtains." 

Chester. — The  construction  of  the  new  hydro-electric 
works  of  the  Chester  Corporation  on  the  site  of  the  old  Dee  Mills 
is  now  completed,  and  the  machinery  has  been  tested  with  satis- 
factory results.  The  formal  opening  of  the  works  will  take  place 
in  the  course  of  a  few  weeks. 

Cleetliorpes. — A  number  of  the  better  working-class 
houses  are  being  wired  for  supply  as  they  are  built,  and  shilling-in- 
the-slot  meters  are  being  installed.  The  Council  has  decided  in 
these  cases  to  supply  the  first  lamps  to  the  houses  free  of  charge. 

Dover. — The  T.C.  has  decided  to  have  the  E.L.  installed 
at  Barton  Road  schools  in  place  of  gas. 

Droniore  (County  Down). — The  new  electric  lighting 

scheme  has  just  been  most  successfully  inaugurated  in  this  town. 
It  may  be  remembered  that  the  Board  of  Works  refused  to  sanction 
a  loan  for  the  purpose,  so  the  scheme  was  carried  out  by  a  private 
company. 

Erith. — The  U.D.C.  on  September  15th  discussed  a 
recommendation  by  the  Electricity  Committee  that  the  Council 
should  again  provide  sundry  electrical  fittings  for  consumers,  some 
of  which,  it  was  asserted,  it  was  impossible  to  obtain  locally. 
Councillor  Mathers  moved  that  it  be  referred  back  to  the  Com- 
mittee to  see  if  it  w^as  not  possible  for  local  traders  to  supply  the 
necessary  articles.  Mr.  Palmer,  in  seconding,  said  that  the  local 
traders  had  been  negligent  in  not  providing  the  appliances 
required,  but  they  should  be  given  another  chance  to  do  so,  as  the 
Council  did  not  want  to  recommence  competition  with  them.  Mr. 
Ling  observed  that  if  they  supplied  lamps  he  did  not  see  why  they 
should  not  supply  other  electrical  appliances.  It  was  explained 
that  often  a  little  switch  was  required  by  a  consumer,  and  could 
not  be  obtained  from  local  tradesmen  for  two  days,  whereas  the 
Council's  n^en  could  put  the  matter  right  in  about  two  minutes. 
Another  difficulty  was  that  often  consumers  did  not  know  what  they 
wanted  themselves,  and  the  men  in  the  shops  con.d  not  always 
advise  them,  and  all  this  tended  to  make  the  public  think  that  the 
electric  .light  was  hardly  worth  having.  On  a  division,  the 
matter  was  referred  back  to  the  Committee. 

Godstone  (Surrey). — Owing  to  the  heavy  cost  of  gas 

(over  £300  per  annum),*  the  B.  of  G.  has  appointed  a  committee  to 
consider  the  desirability  of  adopting  another  form  of  lighting  at 
the  Workhouse. 

Greenock. — ^Ir.  r.  S.  drogan  has  l)een  giving  demon- 
strations and  lectures  on  electric  cooking  at  the  Town  Hall,  from 
Wednesday  until  to-day  inclusive,  under  the  auspices  of  the  Cor- 
poration electricity  department. 

Helsby  (Cheshire). — The  Parochial  Committee  has 
decided  to  apply  to  the  L.G.B.  for  sanction  to  borrow  £1,000  for 
sewer  extensions  and  conversion  to  electrical  power  at  the  water  and 
tewage  works. 
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He ston-lslewOTtli.— At  last  week's  meeting  of  Brent- 
ford Union  Board  of  Guardians,  a  letter  was  read  from  the  elec- 
trical engineer  to  the  Heston  and  Isleworth  IT .D.C.,  respecting  the 
proposed  lifrhtingr  of  the  Wotkhouse  buildings  with  electricity.  He 
suggested  the  lighting  of  the  board-room  first ;  that  would  cost 
for  installation  dE2S,  and  the  rest  of  the  premises  £108.  It  was 
recommended  that  the  Board  take  the  supply  on  the  telephone 
system,  and  a  quotation  was  given  at  £27  17s.  per  annum  for 
1  700  units.  The  clerk  said  the  nresent  cost  of  gas  lighting  for  the 
board-room  was  £11  128.  6d.  Dr.  Williams  pointed  out  that  many 
B  mrds  of  Guardians  generated  their  own  electricity,  at  a  cost  of 
about  hd.  per  unit,  and  he  did  not  see  why  they  could  not  do  the 
same.  Several  other  members  objecting  to  the  high  price  quoted, 
the  Board  referred  the  matter  to  the  Engineering  Committee. 

Ileywood.— The  Bury  T.C.  recently  decided  to  enter 
into  an  agreement  with  the  Heywood  Corporation  for  a  supply  of 
energy  in  bulk  to  Heywood,  but  the  Lancashire  Electric 
Power  Co.  has  refused  to  give  its  consent  to  the  agreement.  The  ■ 
Town  Clerk  last  week  reported  to  the  Bury  Electricity  Committee 
that  in  accordance  with  the  instructions  of  the  Council  he  had 
made  application  to  the  B.  of  T.  for  an  order  dispensing  with  the 
company's  consent. 

India.— Simla.— The  engineer  in  charge  of  the  electri- 
city department  of  the  Simla  Municipality  has  been  instructed  to 
submit  detailed  proposals,  with  estimates,  for  the  extension  of 
the  electrical  ppwer  house  plant,  sub-station  equipment  and  mams, 
— Indian  Engineering. 

Leyton.— Last  week  Mr.  T'.  M.  (irosthwaite  held  a 
L.G.B.  inquiry  into  the  application  of  the  U.D.C.  for  a  loan  of 
£5,600  for  electricity  purposes-  services  and  mains.  There  was  no 
opposition. 

Littleborough.  —  The  price  of  energy  for  lighting 
purposes  is  to  be  reduced  from  .5d.  to  4id.  from  October  1st. 

At  a  special  meeting  of  the  D.C.  last  week  plans  and  estimates  for 
extensions  of  cables  and  other  work  amounting  to  £2,000  wtre 
approved.  It  was  decided  to  increase  the  amount  to  £4,000  to 
provide  for  future  mains  and  service  cables  and  additional  trans- 
formers, and  to  apply  for  sanction  to  borrow  this  sum.  Mr. 
Hawtayne,  consulting  engineer,  was  instructed  to  proceed  at  once 
with  the  laying  of  the  four-core  cable  from  Victoria  Street  to 
Joseph  Street. 

London. — Batteksea. — Electricity     mains    are   to    be 
extended  in  various  parts  of  the  borough  at  a  cost  of  £298.     At 
the  last  meeting   of   the   Borough  Council  the  Law  and  Geneial 
Purposes  Committee  submitted  a  report  upon  the  arbitration  pvO' 
ceedings  instituted  by  the  Board  of  Trade  to  settle  the  differences 
between  the  Council  and  the  London  Electric  Supply  Co.,  Ltd.,  as 
to  the  route,  kc,  which  should  be  taken  by  the  company  in  layirtr 
their  mains  through  the  borough.     At  an  early  stage  of  the  heal- 
ing, the  Committee  stated,  the  question  was  raised  by  the  company 
as  to  whether  the  Council  was  bound  by  the  terminal  boundary 
points  already    settled  with  the   adjoining  boroughs,  and  would, 
therefore,  have  to  submit  an  alternative  route  between  those  points. 
The  engineer  of   the  company  also  stated   that  the  company  had 
revised  their  proposals,  and  desired  to  lay  four  pipes  only  instead 
of  eight,  and  were  prepared   also  to   put   them  vertically  where 
necessary  or  advisable.     At   a  later  stage  the   Councirs  engineer 
suggested   that  an  adjournment  should  be  made  for  consultation 
between  himself    and   the  borough   surveyor   and  the    electrical 
engineer.       As   a    result    of    this    consultation,    a    proposal    was 
tentatively  agreed  to  for  submission  to  the  Council   for  approval, 
and  the  arbitration  was  then  adjourned  until   September  ;!Oth,  in 
order  that  the  decision  of  the   Council  might   be  obtained.    The 
proposal  mentioned  is  (1)  that  the  Council  agree  to  a  certain  route 
starting  along  the  north  side  of  York  Road,  to   the  eastern  end  of 
the  borough  ;  and  (2)  the  company  to  pay  the  cost  of  trial  holes 
made  by  the  Council,  the  other  costs  of  the  Council  in  connection 
with   the   arbitration,    and    the    Arbitrator's    costs.      Under    the 
circumstances  the  Committee  recommended  the  Council  to  agree  to 
ihe  route  suggested  on  the  terms  referred  to. 

Hammersmith. — The  Council  has  agreed  to  an  application  from 
Messrs.  J.  Lyons  &  Co.,  Ltd.,  for  the  supply  of  electricity  to  their 
premises,  2,  Hammersmith  Road,  for  a  period  of  five  years  at  Id. 
per  unit. 

Mains  are  to  be  extended  to  Aldensley  Road  at  a  cost  of  £177. 

Long  Eaton. — The  U.D;C.  has  received  from  the 
L.G.B.  sanction  to  loans  of  £4,407  for  generating  plant,  £2,701  for 
a  boiler  and  economiser,  and  £2,741  for  extensions  to  the  electricity 
works  buildings. 

Luton.  —  The  L.G.B.  has  sanctioned  the  borrowing  of 
the  following  amounts  for  the  purposes  of  the  undertaking  : — 
£8,800,  repayable  in  ?.5  years,  for  new  buildings ;  £24,000,  repay- 
able in  15  years,  for  new  plant,  and  £5,000,  repayable  in  25  years, 
for  mains 

9Iacroom  (Co.  Cork).  —  At  a  meeting  of  the  Urban 
Council,  the  chairman,  Mr.  John  O'Shea,  drew  attention  to  the 
unsatisfactory  public  lighting  of  the  town  by  electricity.  For  two  or 
three  weeks  past  the  lighting  had  been  practically  useless.  It  would 
be  well,  however,  that  the  private  consumers  should  Inow  that  a 
new  engine  was  being  laid  down  with  a  view  to  supplyii  x  the  town 
with  a  good  and  reliable  service.  The  clerk  said  that  Mr.  Smith 
proposed  to  expend  £1,000  in  improving  the  electric  lighting  of 
the  town,  and  in  providing  improved  and  reliable  plant  for  the 
purpose,     Thv  pJiiwrraan  «»id   that  ths   engine   was  ordered,  and 


would  soon  be  erected.  They  would  not,  therefore,  be  any  longer 
dependent  on  the  water  power  as  they  were  at  present,  and  they 
would  in  the  future  have  better  lighting. 

Manchester. — The  electrical  workers  employed  by  the 
local  contractors  have  decided  to  give  a  month's  notice  unless  their 
demand  for  an  advance  of  Id.  per  hour  is  granted. 

Levenshulme.— St.  Peter's  new  schools  are  to  be  lighted  by 
electricity. 

Market  Weighton.— Mr.  C.  H.  Best  and  Mr.  Charles 
PuUan,  of  Bradford,  propose  forming  a  company  with  a  capital  of 
£2,000  for  the  purpose  of  supplying  electric  current  for  lighting 
and  power  at  Market  Weighton,  where  gas  is  5s.  per  LOOO  cb.  ft., 
and,  with  this  end  in  view,  have  persuaded  the  Market  Weighton 
and  Arras  Paiish  Council  to  meet  them  to  discuss  matters. 


Mexborough.— Last  week  the  E.L.  Committee  spent 
five  hours  in  investigating  complaints  presented  by  the  electrical 
engineer  (Mr.  John  Senior)  against  a  wireman  jointer  named 
Harold  Kemp.  The  matter  was  referred  to  the  Council  meeting 
held  the  following  evening,  when  the  Council  sat  with  closed  doors 
until  midnight  and  heard  the  statements  of  both  parties  concerned 
and  other  witnesses.  At  the  end  of  the  consideration  a  very  sharp 
division  of  opinion  was  indicated,  the  voting  being  seven  to  six, 
and,  as  two  members  of  the  Council  were  absent,  it  is  probable  that 
the  matter  will  be  further  discussed. 

Middlesbrough.— A  report  on  the  system  of  charging 
for  electricity  was  submitted  to  the  Gas  and  Electricity  Committee 
by  the  electrical  englneet,  Mr.  H.  M.  Taylor.  He  favoured 
separate  charges  for  lighting,  and  for  cooking,  heating  and  power. 
He  did  not  think  the  system  based  on  the  rateable  value  could 
be  worked  satisfactorily.  He  favoured  a  charge  of  Id.  per  unit 
for  heating  purposes  only.  The  Committee,  after  discus?ion, 
decided  to  reduce  the  charge  per  unit  for  domestic  purposes  from 
2d.  to  Id. 

]fl0l>]ey. — The  annual  financial  statement  of  the  Corpora- 
tion electricity  department  shows  that  though  there  is  a  deficit  of 
£610  on  the  year's  working,  thij  is  £164  better  than  the  previous 
year.  The  revenue  showed  an  increase  of  £401,  and,  together 
with  sundry  receipts,  amounted  to  £3,476.  The  expenditure 
amounted  to  £2,152.  There  was  a  gross  profit  of  £1,325  on  the 
year's  working,  but  a  deficit  was  caused  by  the  payment  of 
£839  interest  on  loans,  and  £1,105  to  the  sinking  fund.  The 
number  of  units  generated  at  the  station  was  242.637,  of  which 
41.394  wete  supplied  for  the  public  lamps,  and  138,692  were  sold 
to  private  consumers  by  meter  at  6d.  per  unit, 

Newport  (Sfon.)^ — Mains  are  to  be  extended  to  Friars 
Road  and  Brynglas  Road,  at  a  cost  of  £328, 

Bfew    Zealand, — We    read  in  the   AnsiraUan  Mining 
Standard  that  a  wiring  scheme  is  proposed  by  the  Cbristchurch 
(N.Z.)  City  Council,  and  is  embcdied  in  the  Christchurch  Electrical 
Supply  Empowering  Bill,  which  passed  its  second  reading  it  tb^ 
end  of   July.     The   Bill    is  to   authorise  the  Council  to   fcipehd 
!fe30,000  in  the  foirm  of  loans  to  ratepayers  who  desire  (o  have 
electrical  installations  in  their  dwellings.     The  Council  has  already 
been  authorised  by  the  ratepayers  to  borrow  £120.000  for  carrying 
out  the  Lake  Coleridge   scheme  for  the  generation  of  electrical 
eaergy.  and  desires  to  obtain  the  sanction  of  Parliament  to  apply  di 
&mall  portion  of  that  loan  to  encourage  ratepayers  to  ufe  their  oWn 
power  by  advancing  the  amounts  necessary  to  procure  its  instalJa' 
tion,  the  money  so  advanced  to  be  repaid  in  five  years.     It  was 
stated  by  Mr.  T.  W.  Davey,  when  moving  the  second  reading  in  the 
House  of  Representatives,  that  whereas  gas  companies  were  in  the 
habit  of  monopolising  gas  fitting,  the  City  Council  had  no  intention 
of  monopolising  electrical  installation   work,  and  the  opposition 
which  contractors  in  Auckland  and  Wellington  had  shown  to  the 
Bill  was  based  on  an  entire  misapprehension  of  its  purpose  and 
scope.     "  If  the  contractors,"  he  said,  ''  only  knew  on  which  sid« 
their  bread  was  buttered,  they  would  support  the  Bill,  because  it 
ensured  that  wh,ii  tUtir  ttntrtct  vm-s  completed  they  wpuld  get 
their  cheque  from  the  Counci'." 

A'nneaton, — The  T.C.  has  resMvtd  to  have  25  existing 
gas  lamps  converted  to  electric  lamps. 

Portsmouth. — The  E.L.  Committee  is  extending  its 
mains  in  a  number  of  streets. 

Preston. — Mr.  Cibbs,  electrical  engineer,  in  a  report 
to  the  Guardians  upon  the  disposal  of  the  large  engines  fo^  gene- 
rating electricity  at  Fulwood  Workhouse,  stated  that  the  maximum 
current  the  Board  was  ever  likely  to  require  at  any  time  was  i 
250  amperes,  which  would  include  the  charging  current  of  the 
battery.  He  recommended  the  installation  of  another  engine  and 
dynamo  of  250  amperes  capacity,  together  with  the  retention  of 
the  present  small  engine.  This  would  allow  the  Board  to  dispose 
of  the  two  big  engines,  which  would  leave  a  balance  in  thb 
Guardians'  favour,  after  payments  for  alterations  in  the  foundations. 
The  Boa^d  deferred  consideration  of  the  matter. 

The  Coriwration  Estate  Committee  has  consented  to  the 
R.D.C.  carrying  an  overhead  wire  on  poles,  about  20  ft. 
high,  across  the  Ribble  and  Holme — until  the  yew  bridge  is 
completed,  when  it  will  be  laid  underground — for  the  purpose  of 
obtaining  electric  power  to  pump  the  sewage  of  Middleforth. 

Kawtenstall  (Lanes.).- At  a  meeting  of  the  T.C.  oir^ 

September   18th,  Councillor   Parkinson  Rs\>jd  for  consideration  t(^^ 
be  given  to  the  question  of  lighting  the  whol*«  of  tb«  ro»dK  in  the 
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boroucfh  by  electricity.     Councillor  Trickett  replied  that  the  matter 
Would  be  considered  in  due  course. 

The  Liphtinp  Committee  has  piven  instructions  to  the  electrical 
enjrinef  r  and  tramways  eng^ineer  and  the  liphtinf?  superintendent 
with  repard  to  the  lighting  by  electricity  of  Bury  Road  and  of 
Hall  Carr  Iload. 

Rochester. — By  arrangement  with  the  T.C.  the  E.L. 
Co.  is  making  an  experiment  in  liphtinpr  the  High  Street  with  elec- 
tricity by  means  of  four  IOd-c.p.  lamps  suspended  from  wires  fixed 
to  the  tramway  poles. 

Rothesay. — The  scheme  drawn  up  by  Mr.  J.  A.  Robert- 
son, of  Greenock,  for  an  electric  lieht  and  power  scheme  and  refuse 
destructor  \*ra8  considered  last  Week  by  the  Rothesay  T.C,  and  after 
three  hours'  discussion  was  adjourned  for  further  consideration. 
Mr.  Robertson  says  that  by  adopting  a  destructor  there  would  be  a 
saving  as  compared  with  the  present  method  of  refuse  disposal. 

Salford. — Annual  Accounts. — The  borough  treasurer's 
report  states  that  the  electricity  department  was  not  able  to  show  a 
profit  after  £4,6)8  had  been  paid  to  the  depreciation  ana  renewals 
fand.  This  was  £7,000  worse  than  the  previous  year's  trading.  Tbe^e 
was  an  increase  in  the  cost  of  generation,  distribution,  &c.,  including 
replacement  of  machinery  after  the  disastrous  fire,  of  £17,160.  In 
tespect  of  the  fire,  £ll,^3fi  was  received  from  insurance  companies. 
The  traihways  departifaent  showed  a  net  surplus  of  £22,000,  which 
was  £4,000  better  than  the  previous  year.  Ttierewasan  increase  in 
traffic  receipts  of  £6,403,  whilst  several  other  factors  contributed 
to  the  improved  position  of  the  undertaking.  On  the  other  hand, 
the  traffic  and  general  expenses  increased  by  £7,312,  and  £2,240 
was  expended  on  covered  tops  for  bogie  care. 

South  Africa. — Cape  Town. — The  City  Council  has 
decided  to  lay  additional  cables  from  the  Dock  Road  power  station 
to  the  Molteno  power  station.  The  estimated  cost  of  these  cables 
Is  £5,00il.  Tappings  ftom  the  cables  will  be  carried  to  the  Mount 
Nelson  Hotel,  and  they  will  also  be  used  eventually  in  connection 
with  the  Table  Mountain  Railway,  and  the  anticipated  bulk  supply 
to  the  United  Tobacco  Factories. 

Worcester  (Cape  Provinck).— The  Municipal  Council  has 
decided  to  entrust  a  scheme  for  the  supply  of  electric  light  and 
power  to  Mr.  Thomas  Stewart,  engineer,  Cape  Town.  The  arrange- 
ment is  that  an  electrical  engineer,  whose  name  and  qualifications 
must  first  be  approved  by  the  Council,  shall  work  in  conjunction 
with  Mr.  Stewart.  The  prime  movern  in  the  installation  will  most 
probably  be  water  turbines. 

^oathainptOD. — A  L.G.B.  inquiry  is  to  be  held  into 
the  Council's  application  to  borrow  £16,720  for  the  electricity 
undertaking,  and  £4,400  for  a  refnse  destructor. 

Steynin^  (Sassei). — Mr.  C.  B.  Oxley,  of  St.  John's, 

Fletcher's  Croft,  Steyning,  has  announced  his  intention  to  apply  to 
the  B.  of  T.  for  a  prov.  order  lor  electric  light  at  Steyning, 
Bramber  and  Upper  Beeding. 

8tirliD$^. — At  a  meeting  of  the  Corporation  a- further 
letter  was  read  from  Mr.  G.  Balfour,  of  Messrs.  Balfour,  Beatty  and 
Co.,  London,  regarding  his  proposals  for  the  electrification  of  the 
tramways.  Mr.  Balfour  wrote  that  he  assumed  that  the  particu- 
lars of  his  scheme  which  were  of  the  greatest  importance  at  the 
present  moment  were  those  relating  to  his  proposal  to  acquire 
Stirling  burgh  electricity  undertaking.  He  said  he  was  prepared 
to  pay  .£28,642  to  cover  the  unredeemed  debt  on  the  undertaking, 
au  additiohal  sum  of  £2,250  to  refund  the  Council  the  difference  in 
accumulated  debit  balances,  accumulated  up  to  the  year  1908,  and 
the  credit  balances  carried  to  reserve  since  that  date  ;  and,  m 
addition,  a  sum  in  cash  of  £2,0<i(i,  making  a  total  of  £32,S92.  Mr 
Balfour  said  he  appreciated  the  objections  of  the  Council  to  holdiig 
the  cash  amount  of  the  unredeemed  debt  on  the  undertaking  as  an 
investment  until  redemption  became  due  under  the  existing 
arrangement,  and  he  had,  therefore,  added  to  the  amount  of  un- 
redeemed debt  the  cash  amounts  totalling  £4,250.  He  also  pro- 
mised a  reduction  in  the  charges  for  energy.  As  far  as  he  could 
calculate  on  the  figures  at  his  disposal,  the  aggregate  value  of  all 
reductions  would  amount  to  between  .tSOO  and  £900  per  annum. 
Mr.  Balfour  also  stated  that  the  costs  incidental  to  the  transfer 
would  be  borne  by  him.  The  letter  was  remitted  to  the  Tramways 
Committee  to  report. 

Sfvansea. — Annual  Accounts. — The  accounts  of  the 

electricity  department  issued  by  Mr.  Prusmann,  the  electrical  engineer, 
show  that  the  capital  expenditure  is  £190,272,  of  which  £^3,379 
has  been  repaid.  The  revenue  amounts  to  £29,112,  an  increase  of 
173  per  cent.  Total  costs  were  £16,588,  and  the  gross  profit 
£12,537,  while  the  net  profit  on  the  year's  working  was  £2,133. 
The  total  units  sold  were  3,127.229,  or  15'17  per  32-watt  lamp. 
The  average  price  obtained  was  2'16d.  Works  costs  were  £12,257, 
or  '945,  per  unit  sold,  an  increase  of  9  04  per  cent.  Management 
expenses,  salaries,  &c.,  totalled  £16,588,  or  r273d.  per  unit  sold. 

Tadcaster. — The  electric  power  cable  in  Lock  Lane  is  to 
be  extended  to  the  new  sewage  works. 

ToB«'e  (near  Bolton). — The  new  Sunday  school  for  St. 

Chad's,  in  Belvoir  Street,  will  be  lighted  by  electricity. 

Tunhrid^ce  Wells. — Tliirty-five  gas  lamps  in  the  town 
are  to  be  converted  from  gas  to  electricity.  The  B.  of  T.  has 
lorwirded  a  formal  order  permitting  the  Corporation  to  supply 
energy  to  several  places  outside  the  borough  boundary.  The  ques- 
tion of  applying  for  a  provisional  "^r^'r  "Ttendinsf  th«  «r«A  oJ 
/supply  ie  under  Oonaiderfttion. 


Tyldesley. — To  celebrate  the  inauguration  of  the  electric 
supply  to  Tyldesley,  the  Lancashire  Electric  Power  Co.  entertained 
40  guests  representative  of  various  local  bodiea  at  dinner  on  Sep- 
tember 18th.  Mr.  F.  Isherwnod  said  the  local  Electric  Lighting 
Order  was  obtained  in  1902,  and  in  1904  the  Council  was  advined  to 
take  a  supply  of  electricity  from  an  outside  sonroe.  Later  the 
order  was  trannferred  to  the  Lancashire  Electric  Power  Co..  under 
an  agreement  which  gave  the  local  authority  power  to  take  it  otct 
again  at  the  end  of  7,  14,  21  or  28  years.  Regarding  the  matter 
a«  a  business  proposition,  he  thought  that  the  Council  had  acted 
wisely. 

Warrinjfton. — A   scheme  of  extensions   in   connection 

with  the  electricity  undertaking,  involving  an  expenditure  of 
£16,000,  has  been  considered  and  approved  by  the  Electricity  and 
Tramways  Committee.  The  extensions  are  rendered  neceeeaiy 
owing  '■0  the  ever-increasine  demand  for  power.  The  proporal 
includes  the  provision  of  a  2.000-KW.  turbo- alternator  and  a  water- 
tube  boiler  of  about  4,500  sq.  ft.  heating  surface. 

Witney. — The  new  plant  at  the  generating  station  is 
ompleted  and  ready  for  preliminary  running  and  teets  by  the 
makers. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — ^Ir.  Justice  Bumside  recently  delivered  the 
award  of  the  West  .Australian  Arbitration  Court  in  the  dispute 
between  the  Kalgoorlie  Electric  Tramways,  Ltd..  and  its  employes. 
The  award  fixes  the  minimum  wage  of  drivers  at  lis.  a  day, 
48  hours  to  constitute  a  week's  work,  but  the  company  may 
employ  drivers  and  conductors  54  hours  per  week,  exclusive  of 
Sunday,  at  ordinary  rates.  After  nire  hours  in  one  day,  or  54  hours 
in  a  week,  overtime  is  to  be  paid  at  the  rate  of  time  and  a  quarter. 
Sunday  work  is  to  be  paid  at  time  and  a  half,  but  if  the  company  is 
compelled,  by  agreement  with  the  municipal  councils,  to  maintain  a 
Sunday  service,  the  ordinary  rate  is  to  prevail.  I^ivers  and  con- 
ductors are  to  be  granted  seven  days'  holiday  annually  on  full  pay. 
— Australian  Mining  Standard. 

Sydney  (N.S.W.V, — From  the  report  of  the  Chief  Com- 
missioner on  the  working  of  the  tramways  for  the  year  ended 
June  30th,  it  appears  that  during  the  year  tramway  extensions 
totalling  12  miles  14  chains  were  opened  for  traffic,  making  the 
line  mileage  207|,  while  a  number  of  new  lines  are  under  con- 
struction and,  further  extensions  are  contemplated.  Good  progress 
has  been  made  with  the  erection  of  the  new  tramway  power  house 
at  White  Bay,  Balmain,  and  a  portion  of  the  plant  has  been  erected 
on  permanent  foundations,  and  is  now  under  steam.  The  total 
stafif  employed  in  connection  with  railways  and  tramways  on  June 
80th  numbered  41,322,  as  compared  with  37,605j.in  the  previoua 
year,  an  increase  of  3,717. — Financier, 

Argentina. — In  1005  the  City  Conncil  granted  a  conces- 
cession  to  Messrs.  Varela  &  Cuneo  for  an  electric  tramway  in  the 
Federal  capital  to  join  up  with  one  to  the  Tigre.  The  concession 
was  transferred  to  the  Buenos  Ayres  City  and  Suburban  Tramways 
Co.,  which  was  connected  with  the  Buenos  Ayres  Port  and  City 
Tramways  Co.  As  the  period  allowed  by  the  contract  has  expired, 
and  the  work  has  not  been  commenced,  the  Mayor  has  imposed  a 
fine  of  $1,000. 

The  San  Juan  Legislature  has  approved  a  Bill  granting  a  conces- 
sion ti  Mr.  Eugenic  Vargas  for  the  construction  of  electric 
tram  ^ays  in  that  city. — Jtevieiv  of  the  Itiver  Plate. 

Belfast. —  At  the  fortnightly  meeting  of  the  Tramways 
Committee  on  Monday,  the  surcharge  of  the  bonus  paid  to  the 
employes  was  reported,  and  the  members  concerned  decided  to 
appeal  to  the  Local  Government  Board  to  have  the  surcharge — 
which  amounts  to  over  £2.000 — rescinded.  The  National  Amal- 
gamated Union  of  Labour  asked  to  have  tl»e  wages  of  the  employes 
increased  by  id.  per  hour  in  lieu  of  the  surcharged  bonus.  The 
matter  was  deferred. 

Bolton. — In  his  annual  report,  llr.  A.  Pilling,  electric 
auditor,  says  the  traffic  revenue  has  increased  in  a  remarkable 
mi.nner.  \V  ith  the  same  average  number  of  cars  in  uss  per  day  as 
in  the  previous  year,  the  receipts  have  increased  by  £3,994.  The 
department  has  a  disposable  profit  of  £  16,436,  an  increase  of  £6,584. 

Canada. — Nelson,  B.C. — It  is  officially  announced  that 
arrangements  are  about  completed  for  ordering  four  electric  loco- 
motives at  an  approximate  cost  of  ?75,000  each,  to  be  used  on  the 
Castlegar  to  Rossland  line  of  the  Canadian  Pacific  Railway,  which 
is  to  be  electrified  shortly.  Already  the  West  Kootenay  Power  and 
Light  Co.  has  made  arrangements  to  increase  the  capacity  of  its 
power  plant  at  Bonnington  Falls,  and  the  necessary  machinery  is 
being  ordered  ;  9,000  H.r.  is  being  added  to  the  plant.  The  com- 
pletion of  the  electrification  of  this  route  is  expected  to  overcome 
the  difficulties  now  experienced  on  the  heavy  grades  on  the  Rossland 
hill,  and  a  material  reduction  will  be  made  in  the  time  of  the  run 
from  Castlegar  to  Rossland. —  Canadian  Engineer. 

Chadderton. — The  U.D.C.  has  instructed  it«  Parlia' 
mentary  agents  to  eeek  powers  on  it«  b«half  for  th«  mnninar  o< 
.motor-onmibaiMim  Ui«  dietriot,  ^  _^    . 
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CroTdon. — Tlio  B.C.,  on  Monday,  upon  the  recom- 
mendation of  the  Tramways  Committee,  passed  a  resolution  urjjinp 
the  Government  speedily  to  legislate  upon  the  lines  of  the  recom- 
mendations of  the  Motor  Tra^c  Select  ('ommittoe,  owirpr  to  the 
dangerous  and  oontrested  state  of  the  streets  of  Croydon,  the  serious 
accidents  and  loss  of  life,  through  the  influx  of  motor-'buses. 
rive  persons  have  V)een  killed  in  the  streets  of  Croydon  this  year 
by  these  vehicles,  but  none  by  tramcars. 

Deanie  Valley. — The  Urban  District  Councils  of  Bolton, 
Wath,  Thurnscoe  and  Wombwell,  in  the  Dearne  Valley  of  York- 
shire, have  decided  to  promote  a  Bill  in  Parliament  grranting-  the 
Councils  power  to  undertake  a  tramway  scheme  for  the  linkingf-up 
of  the  various  districts  under  their  control. 

EdiDburs:li.  —  A  number  of  proposals  for  tramway 
extension  are  before  the  Council's  Tramway  Committee.  At  last 
week's  meetintr,  it  was  moved  that  the  Committee  consider  the 
advisability  of  promoting  a  provisional  order  for  the  extension  of 
the  tramways  to  Bedford  Barracks  and  the  Dreghorn  district.  The 
proposal  is  to  extend  the  Colinton  Road  tramways,  so  as  to  form  a 
circular  route  linkiner  up  the  City  Fever  Hospital  and  the  poor- 
house  with  Morningfside.  The  burgh  erpineer  was  instructed  to 
prepare  a  plan  of  the  proposed  route.  The  town  clerk  was  asked 
to  bring-  a  previous  report  repardingf  extensions  beycnd  the  city 
bounds  up-to-date,  while  a  subCommittte  was  instructed  to 
consult  with  the  tramway  company  on  the  subject  of  extension  to 
Corstorphine. 

Glas«:ow. — The  T.C.,  after  negotiation,  has  arranged 
with  the  Caledonian  Railway  Co.  in  connection  with  expenses  in- 
curred by  the  re-erection  of  bridges  at  certain  points  to  carry  the 
tramway  lines  over  the  railway  system.  The  work,  it  appeared 
from  the  Corporation  minutes,  was  largely  departmental,  three  T.C. 
departments  and  the  company  being  involved,  while  the  amount 
rendered  against  the  latter  was  £.".207.  The  Corporation  Com- 
mittee in  charge  has  decided  to  accept  the  offer  of  the  company  of 
£S,000  in  full  settlement  of  the  accounts,  the  sum  to  be  allocated 
as  follows— viz.,  £251  to  the  gas  department.  X.i06  to  the  elec- 
tricity department  and  the  balance  of  £2,343  to  the  tramways 
department. 

Leith.  —  The  T.C.  Tramways  Committee  is  asking  for 
a  conference  with  Edinburgh  Town  Council,  regarding  the  pro- 
posed extension  of  Leith  tramways  eastwards  from  Seafield 
terminus. 

MaDchester. — On  Tuesday  a  deputation  of  tramway 
workers  waited  on  the  Workmen's  Committee  of  the  Manchester 
Corporation  and  pressed  a  claim  for  an  extra  day's  holiday  in  con- 
sideration of  the  exceptional  nature  of  their  employment.  It  will 
be  remembered  that  the  Tramways  Committee  conceded  the  men's 
claim  for  seven  days'  holiday  per  annum  with  pay,  instead  of  six 
days  as  at  present,  but  the  Workmen's  Committee  rejected  the 
applicAtion  but  consented  to  receive  a  deputation.  The  Committee 
has  now  decided  to  recommend  the  Council,  having  regard  to  the 
exceptional  circumstances  under  which  they  are  employed,  to  give 
tramcar  drivers,  guards  and  trolley  boys  the  extra  day's  holiday  per 
annum,  with  pay. 

Newcastle. — The  qutstion  of  extending  the  tramways 
to  Benton  has  been  under  diseuhsion  by  the  City  Tramways  Com- 
mittee and  the  Benton  DC.  A  further  consultation  may  he  held  at 
an  early  date. 

Xortbaniptoii. — The  B.  of  T.  has  sanctioned  the 
extension  of  the  Corporation  tramways  to  Far  Cotton.  The  scheme 
has  been  delayed  for  the  widening  of  the  South  Bridge,  which  has 
now  been  completed,  and  the  metals  on  this  part  of  the  road  have 
alreidy  been  laid. 

Preston. — The  Corporation  Tramways  Committee  has 
had  before  it  an  application  signed  by  drivers  and  conductors, 
asking  it  again  to  consider  the  advisaloility  of  covering  in  the 
ends  of  cars.  The  Committee  has  deferred  consideration,  and  in- 
structed the  engineer  to  report  after  inspection  of  the  Leeds  cars. 
It  has  accepted  the  tender  of  Leyland  Motors,  Ltd.,  for  the 
supply  of  a  motor  tower  wagon  for  the  sum  of  £735. 

Rochdale. — Recently  the  Corporation  tramway  employes 
sent  in  a  demand  for  higher  wages  and  improved  working  con- 
ditions, and  certain  concessions  were  granted  by  the  Tramways 
Committee,  which  will  cost  £350  a  year.  The  men  were  not 
altogether  satisfied,  and,  as  a  result  of  a  further  demand,  the  Com- 
mittee has  agreed  to  pay  time  and  a  quarter  to  all  the  men  after 
working  1 1  hours,  and  also  consented  to  their  reaching  the 
maximum  rate  of  pay  in  four  years,  instead  of  five. 

South  Africa. — The  Fmancier  quotes  the  Mayor  of 
Durban  as  stating,  while  referring  with  satisfaction  to  the  deferred 
decision  of  the  Council  with  regard  to  a  proposed  important  exten- 
sion, that  recent  developments  in  connection  with  road  traction 
appeared  to  him  to  indicate  that  the  days  of  the  tramway  track  were 
numbered,  and  that  motor  and  electric  'buses  would  ere  long 
supplant  the  tramcar  ecjuipment. 

Mouth  port. — Annual  Accouxts. — The  report  of  the 
Borough  Treasurer  (Mr.  Lloyd)  shows  that  the  Tramways  Committee 
had  an  income  of  £17,314  ;  working  expenses  were  £12,!92,  and  the 
gross  profit  £4,821.  £5,224  was  received  from  the  Tramways  Co. 
for  the  lines  leased  to  them,  but  after  rharges  for  interest,  sinking 
fund,  and  depreciation  had  been  made,  there  was  a  deficit  on  the 
year's  working  of  £1,651,  this  bringing  the  adverse  balance  on 
tramways  account  from  £5,200,  at  which  it  stood  on  March  Slst, 


1912,  to  £6,852  on  March  31  at,  1913.  The  capital  account  of  the 
Tramways  Committee  now  stands  at  £1 '.»(!,  17'.).  The  debt 
extinguished  totals  £83,260,  and  there  was  1 13,238  credited  to 
renewals  fund,  whilst  the  sinking  fund  available  totalled  1 5,266. 
The  Electricity  Committee  had  a  net  profit  of  ;C1,363, 

Tottenham. — The  District  Council  is  urging  the 
Metropolitan  Electric  Tramways  Co.  to  remove  the  centre  poles  on 
their  system  in  the  district. 

West  Haul. — The  B.  of  T.  has  agreed  to  the  Council's 
proposal  to  increase  the  maximum  speed  limits  on  the  tramways. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Amateur  Wireless. — The  Postmaster-General  has 
requested  all  the  police  authorities  of  Great  Britain  to  assist  in  the 
prevention  of  unofficial  and  unauthorised  wireless  telegraphy, 
especially  with  portable  wireless  apparatus. 

Berlin-Rome  Telephone. — The  trans-Alpine  telephone 

from  Berlin  to  Rome,  ria  Berne  and  Milan,  is  approaching  com- 
pletion. This  international  line,  which  passes  through  the  Simplon 
Tunnel,  is  the  longest  on  the  Continent  as  a  "  through "  line 
between  capitals.  In  several  sections  it  passes  over  Swiss  moun- 
tains, and  precautions  have  been  taken  to  prevent  avalanches 
sweeping  it  away  in  winter.  Most  of  the  cost  is  guaranteed  by 
Germany  and  Italy. — Standard. 

Canada. — The  Department  of  Marine  and  Fisheries  is 
going  to  erect  a  wireless  telegraph  station  near  Fort  Henry  for  the 
purpose  of  forming  a  connecting  link  between  Montreal  on  the  east 
and  Toronto  on  the  west,  in  a  chain  of  stations  reaching  across 
Canada  from  Labrador  to  Vancouver. 

Isle  of  Man. — Thanks  to  the  intervention  of  the 
Lieutenant-Governor,  the  cessation  of  the  telephone  service  at 
Douglas  threatened  by  the  Post  Office  has  been  averted,  and  the 
authorities  are  making  arrangements  to  continue  the  service  to 
the  notified  subscribers. 

Morocco. — The  Committee  for  Foreign  Affairs'  of  the 
French  Chamber  of  Deputies  recommends  an  expenditure 
for  postal,  telegraph  and  telephone  services  of  £428,000. — Board  of 
Trade  Journal. 

Postal  Servants. — The  Post  Office  has  issued  a  state- 
ment in  reply  to  the  resolutions  passed  at  local  meetings  of  the 
postal  employes  condemning  the  Holt  Committee's  report,  showing 
that,  in  addition  to  the  advantages  of  security  of  tenure,  prospect 
of  a  pension,  holidays  (on  full  pay),  &c.,  the  postal  service  com- 
pares favourably  with  similar  outside  employments  in  point  of 
wages.  Telegraphists  in  the  large  provincial  towns  will  receive 
448.  a  week  after  10  years'  service,  with  a  maximum  of  .">8s.  ;  in 
the  smallest  towns  39s.  and  42s..  for  45  hours' work,  representing 
in  each  case  a  rise  of  2s.  a  week  in  the  maximum  wages.  Very 
considerable  concessions  have  been  made  to  the  engineering  classes, 
the  number  of  established  employes  being  increased  by  35  per  cent, 
and  the  hours  of  duty  in  minor  grades  being  reduced  from  SOj  to 
48  a  week.  Unestablished  skilled  workmen  will  receive  increases 
up  to  2s.  6d.  a  week  and  labourers  up  to  28.  9d.  The  net  cost  of 
the  Committee's  recommendations  will  exceed  a  million  sterling 
per  annum. 

The  National  Joint  Committee  of  the  Postal  Organisation,  by 
way  of  rejoinder,  states  that  the  extra  expenditure  named  will  not 
be  reached  for  at  least  10  years,  and  that  most  of  the  London 
employes  get  little  or  no  increase. 

Train     Control.  —  A    wireless     train-control    system, 

invented  by  Prof.  C.  Wirth,  of  Nuremberg,  has  bsen  successfully 
tested  on  the  Bavarian  State  Railway  Lines,  in  the  presence  of 
British  railway  officials. 


CONTRACTS  OPEN  and  CLOSED. 


OPE5N. 


Australia. — Perth. — November  12th.  For  the  P.M.G. 
Lamp  signalling  trunk  line  switchboard,  of  five  sections,  &c. 

New  South  Wales. — October  15th.  The  Government  Railwajs 
invite  tenders  for  the  supply  of  13  D.c.  motors,  to  specificaticn 
No.  412.  Specifications  are  obtainable  at  the  Electrical  Engineer's 
Office,  61,  Hunter  Street,  Sydney  (price  2?.  6d.  each). 

March  18th,  1914. — Tenders  are  invited  by  the  Postmaster- 
General  for  the  supply,  delivery,  and  erection  of  automatic  tele- 
phone switchboards,  with  associated  equipment,  at  the  Epping, 
Ryde,  Hunter's  Hill,  Drummoyne,  Wahroonga,  Paddington  and 
Waverley  exchanges.  New  South  Wales.  —  Aii.t/r(/l'uin  Mifiin{/~ 
Standard. 

Sydnet. — October  15th.  For  the  P.M.G.  ;  measuring  instru- 
ments, telephone  parts  and  switchboard  parts.  Particulars  from 
the  Commonwealth  Office,  72,  Victoria  Street,  S.W. 
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For  the  Victorian  Railwaya  ;  flame 


A    common-battery    multiple 
Eight    automatic    telephone 


Victoria. — November  12th. 
arc  lampH. 

October  14th.— For   the   P.M.G. 
switchboard. 

November  4th.— For  the  P.M.G. 
Bwitchboards. 

November  12th.  —  Victoria  Railway  Departmeijt.  State  coal 
minep,  Wonthafjgi.  The  time  for  tenders  for  haulage  cnprine  and 
electrical  equipment  has  been  extended  to  November  12th,  and  a 
copy  of  specification  may  be  seen  in  London  (CI.  Department, 
Board  of  Trade). 

November  l.")th. — Melbourne  Suburban  Railways.  Overhead 
electrical  equipment  of  permanent  way  and  overheard  transmission 
mains.     See  ''  Official  Notices"  September  12th. 

October  l.'ith. —  20,000-volt  h.t.  switchgear.  l.t.  switchgear  and 
af^cessories  for  the  power  stations  and  sub  stations.  See  "Official 
Notices"  September  19th. 

Melhoubne. — October  Ist.  Lead-covered  cable,  for  the  City 
Council.     See  "Official  Notices"  September  llith. 

October  7th. — Six  60  k.v.a.  and  one  :50-k.v  a.  single-phase  trans- 
formerp,  for  the  City  Council.     See  'Official  Notices"  Sept.  19th, 

October  7th. — :$3,30()  carbon-filament  lamps,  for  the  City  Council. 
See  "Official  Notices"  September  19th. 

October  8bh. — City  Council.  Lead-covered  cable.  See  "Official 
Notices"  to-day. 

South  Australia. — Adelaide. — November  12th.  Postmaster- 
General's  Department.  Lamp-signalling  trunk  line  switchboard. 
See  "Official  Notices"  to-day. 

Bkishank. — November  19th.  For  the  P.M.G.  Wire,  bronzj, 
100  lb.  per  mile.     See  'Official  Notices"  to-day. 

ISelg'ium. — October  4th.  The  Foiiderie  Koyale  de 
Canons  in  Liege  (80,  Quai  Saint  Leonard)  is  inviting  tenders  for  a 
quantity  of  electric  cables  for  the  forts  in  the  Liege  and  Namur 
districts. 

October  11th. — The  Belgian  Post  and  Telegraph  authorities  in 
Brussels  (Salle  de  la  Madeleine)  are  inviting  tenders  for  a  quantity 
of  electric  cable. 

•January  2nd,  1911. — Tenders  are  invited  for  the  supply  and  erec- 
tion of  an  iron  bridge,  with  mechanical  and  electrical  fittings  com- 
plete. Guarantee  deposit  after  acceptance,  10,(t(iti  fr.  Cahier  des 
Charges  No.  104  (8n  centimes)  and  drawings  (TOO  fr.),  on  applica- 
tion to  the  Musee  Commercial,  15,  Rue  des  Augustiaes,  Brussels. 

Canada. — October  2.jth.  Retina,  Sask.,  City  Coramis- 
sioners.  One  ;5,000-kw.  steam  turbine  with  condenser  ;  one  25-ton 
hand  power  crane.  Specification  from  Mr.  E.  W.  Bull,  Superinten- 
dent of  Light  and  Power  Department,  Regina.  Deposit :  5  per  cent, 
of  tender. 

Dundee. — September  29th.  /  (1)  Construction  of  tram- 
ways in  Blackness  Road,  and  (2)  supply  of  170  tons  of  steel  tram- 
way rails  and  of  manganese  steel  points  and  crossings  and  steel  tie 
bars.  Specifications  from  Mr.  J.  Thomson,  city  engineer.  Deposit 
£2  29.  (returnable). 

France. — October  15th  and  18th.  The  French  State 
Railway  authorities  (Bureaux  du  Service  Electrique,  2me  Division) 
in  Paris  (41^,  Rue  de  Rome)  are  inviting  tenders  until  October  15th 
for  four  cables  for  three-phase  current.  ]."),000  volts,  25  periods,  of 
a  section  of  3  x  150  sq.  mm.,  to  connect  the  Moulineaux  generating 
station  in  Paris  on  the  one  hand  with  the  Viroflay  sub-station,  and 
on  the  other  with  the  Porchefontaine  sub-station.  The  same 
authorities  are  also  inviting  tenders  until  October  ISth  for  two 
high-tension  three-phase  cables  between  the  Mauliueaux  station 
and  the  Vaugirard-Marchandises  sub-station. 

Pakis. — October  2nd.  Supply  of  insulators  and  galvanised  iron 
wire  for  the  postal  and  telegraph  service  in  Senegal,  in  two  lots. 
Particulars,  Ministtre  des  Colonies,  Paris. 

Germany. — October  1 1  th.  The  Bremen  Kailway  Con- 
struction Office,  in  Bremen,  is  inviting  tenders  for  two  30-cwt. 
electrically-operated  cranes. 

Holland. — October  1st.  The  municipal  authorities  of 
Leeuwarden  are  inviting  tenders  for  a  quantity  of  electric  cables 
for  the  electricity  supply  service  in  the  town. 

Ilkley. — October  Gth.  (Sec.  1)  Prime-movers ;  (2) 
station  equipment ;  (3)  cables  and  distribution  ;  (4)  overhead 
travelling  crane.     See   "Official  Notices"  September  12th. 

Reigllley. — October  1st.  6,()00-volt  3-phase  A.c.  trans- 
mission line  (two  miles)  for  the  Corporation.  See  "  Offiinal 
Notices"  September  19th. 

Leicester. — September  30th.  (a)  One  high-pressure 
steam  turbine,  direct  -  coupled  to  one  3,000 -KW.  three-phase 
alternator,  together  with  condensing  plant,  high  and  low-tension 
switchboards,  rotary  converters,  &c.  ;  {h)  two  water-tube  boilers, 
together  with,  fuel  economiser,  and  the  necessary  steam,  feed,  blow- 
off  and  drain  pipes,  &c.     See  "  Official  Notices"  September  5th. 

October  7th. — Car  repairing  shops  for  the  Corporation  tramway 
department.  Mr.  E.  G,  Mawbey,  borough  engineer  (returnable 
deposit  of  £2). 

London. — Bermondsey. — (kHober  23rd.  Water  softener 
and  purifying  plant  at  the  Infirmary,  Lower  Road,  Rotherhithe,  S  E. 
Mr.  E.  Pitts  Fenton,  Clerk. 

Hammebsmith. — Tenders  are  to  be  invited  by  the  Electricity 
Committee  for  clearing  away  ashes  and  clinker  during  12  months  ; 
and  for  the  supply  of  a  mechanical  stoker  and  hard  dry  coal. 


Niddleton. — (Jctolx-r  0th.  .Steam  coal,  for  a  year,  for 
the  Corporation  electricity  works.     Mr.  S.  Pauln.  electrical  engiaeer. 

.\ew  Xeuland. — October  3l8t.  Telephone  inBtrnments 
and  accessories  for  Lake  Coleridge  power  scheme.  Specification 
may  be  seen  at  Board  of  Trade  (C.I.  D^pt.)  in  London. 

November  12th.  Dnnedin  <'itj  Council.  Supply  of  meten, 
demand  indicators,  inhulated  and  bare  wire,  for  two  years.  Speci- 
fications from  Electrical  Engineer,  Dunedin. 

December  11th. — Switchboard  and  acceeeoriefl  for  Wellington 
Corporation  E.L.  Dept.  Specification  may  be  seen  at  Board  of 
Trade  (C.I.  Dept.)  in  London. 

Tenders  are  alao  invited  for  the  supply  of  two  a.c.  preeaare  legn- 
lators  for  3,000  and  400  volt.s.  IJritu-h  mannfacturers  can  obtain 
particulars  at  the  B.  of  T.  Commercial  Intelligence  Department. 

Koclidale. — October  13th.  Mechanical  filtration  work, 
including  turbine  or  water  motor,  &c.  ;  also  electric  lightinjr  plant. 
Specifications,  &c,.  from  Mr.  F,  H.  Brunt,  engineer  and  manager. 
Waterworks  Office,  Lord  Street.     Deposit  £3  3b. 

Salford.— September  20th'.  Compound  air  compressor, 
for  the  electricity  department.  Specifications,  ice,  from  Borough 
Electrical  Engineer.  Frederick  Road,  Pendleton. 

September  29th.— Rotary  converters  for  the  Corporation.  See 
'Official  Notices"  September  19th. 

Saxniundham  (Saffolk). — October  2nd.     Sewerage  and 

sewage  disposal  works,  with  pumping  and  electrical  plant,  dynamos, 
motors,  cables,  switches,  «Scc.,  for  the  R.D.C.  Mr.  P.  F.  Mackenzie 
Richards,  engineer,  63,  Victoria  Street,  Westminster,  London. 
(Returnable  deposit  of  £5  58.) 

Sonth  Africa. — .JoHAXXK.snrR*;.  —  November  :.'4th. 
Electric  light  fittings  for  the  Town  Hull  and  Municipal  Buildings. 
See  "  Official  Notices  '  to-day. 

Sonth  Shields. — October  l.')t,h.  Corporation.  One 
2,000-KW.  turbine,  direct  coupled  to  two  three-phase  generators  in 
tandem,  together  with  condensing  pl."nt,  rotary  converters,  trans- 
formers and  switchgear,  kc.     See  "  Official  Notices  '  to-day. 

October  25th. — Corporation.  Five  or  ten  top-covered  tramcars 
complete.    See  "Official  Notices"  today. 

Spain.  —  The  municipal  authorities  of  Poz^blanco 
(province  of  Cordoba)  have  just  invited  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  six  years. 

Walthanistow. — October  )^th.  l.t.  feeder  cable  for 
the  Electricity  Department.    See   "Official  Notices"  September  19th. 

Warrington. — October  IJrth.  Corporation.  (1)  Low- 
tension  cable ;  (2)  low-tension  feeder  panel.  See  "  Official 
Notices  "  to-day. 

Worthing. — Sseptember  29th.  Corporation.  Diesel 
engine  and  d.c.  generator.     See  "  Official  Notices"  September  12th. 


CLOSED. 

Australia. — The  contract  for  main  steam  pipes  and 
valves  for  power  house,  Canberra,  Federal  Territory,  has  been 
placed  with  Stewarts  vt  Lloyds  (Australia),  Ltd.,  at  £374. — 
An.ttralidn  Minimi  Stuiuhird. 

New  South  Wales.— P.M.G.— 

Copper  binders,  zincs,  &c.— I.-R.,  G.-P.  I'C-  T.  Works  Co. 

Copper  tiipes,  tinn  d  copper  wire,  itc. — B.I.  it  Helsby  Liibles,  Ltd. 

Copper  wire. — R.  Johnson,  Claphain  \-  Morris. 

Tinned  copper  wire. — Noyes  Bros. 

Outside  distributing  wire.— W.  T.  Henley's  T.  Works  Co. 

2,500  cells  — R.  J.  Coiino  ly. 

10,000  connectors  —British  G.E.  Co..  Ltd. 

20,000  battery  leads,  40,000  zincs,    saspenders.   Ac— Lawrence  A  Hanson 

Kleetrical  Co. 
50,000  porous  pots,  20,ono  tubes.— I.-R.,  G.-P.  \  T.  Works  Co. 
Insulating  tapes.— W.  G.  Watson  «St  Co. 

Au{ttrala*ian  liewrd. 
P.M.G.— 
(iO.OOO  jointing  sleeves  — Thejdore  Zwicker  &  Co. 

Public  Works  Department. — 
Electric  passenger  elevator  (i.'l,-H5>,  and  electric  jriwds  elevator  (fSOOi  for 
Parcels  Post  Office,  Sydney.— Stand»rd  Waygood  Elevator  Co.,  Ltd. 

Tenderx. 

QDEENSLANO.— P.M.G. — 

Copper  binders.— I.-R..  (i.-P.  &  T.  Works  Co. 

Jointing  sleeves. — Brabant  \  Co. 

Jointing  sleeves. -Theodore  Zwicker  \-  Co. 

Copper  wire  (;U9  tousi ;  bionze  wire  (122  tons*  — G.  Wills  A  Co.,  Ltd. 

Five  nauts  of  s  ibmarine  lelcKrapli  cable,  £141  per  naut.— Siemens  Bros. 

Dynamo  Works. 
Paper-insu'ated  lead-covered  cable.— Western  Electric  Co. 
Paper-insulated  load-covered  cable.  -Koyts  Bros. 
Eight  tons  galvanised  steel  wire.— Johnson.  Clapham  A  Morris. 
22,000  glazed  earthenware  conduits.— Brunswick  Biick,  Tile  and  Pottery 

w  orks  Proprietary. 
7,000  carporous  pots.  — British  General  EUectric  Co..  Ltd. 
4, Olio  CalUud  battery  zincs.- Lawre.  oe  A  Hanson  Electrical  Co. 
l.tHX)  Leolaach^  zincs^— I.-R.,  G.-l'.  \  T.  Works  CO. 

TeNden. 
ViCTOKiA. — Public  Works  Department. — 
30  electric  radiators  for  use  in  various  Government  buildings. ^-Sutherland 
and  .\shman,  £118. 

Tenders. 
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Austria. — The  Austrian  Siemens-Schnckert  Co., of  Vienna, 
hag  secured  a  contract  from  the  municipal  authorities  of  Koplitz, 
Bohemia,  for  the  establishment  of  a  central  electric  lighting  station 
in  the  town. 

Belfast. — The  B.C.  Tramways  and  Electricity  Committee 
h<v8  accepted  the  tender  of  Oallender's  Cable  and  Construction  Co.. 
Ltd.,  for  cable,  and  that  of  the  British  Thomson-Houston  Co.,  Ltd., 
for  switohg-ear. 

Belsriniii. — The  Bel^^ian  State  Railway  authorities  in 
Brussels  have  just  placed  an  order  with  the  Ateliers  de  Construction 
et  dEstampaged'Awan?,  of  Awans-Bierset,  for  a  2ri-ton  electrically- 
operated  travelling  crane  for  the  railway  workshops  at  Malines. 

Cardiff. — The  E.L.  and  Tramways  Committee  met  last 
week  to  receive  some  50  tenders  for  plant,  including  a  turbine 
alternator,  a  rotary  converter  and  boiler-house  accessories  for  the 
Riath  power  station.  The  Committee  instructed  Mr.  Ellis  (the 
manager)  to  tabulate  them  and  report  at  a  meeting  called  for 
to-day  (Friday). 

Cape  Town. — The  Council  has  placed  an  order  with  the 
British  Westinghouse  Co.  for  a  3C0-KW.  rotary  converter,  with 
transformers  and  switch  panel,  for  i:  1,033.  The  total  cost  of 
8  Jvitchgear  and  delivery  and  erection  of  plant  is  estimated  at  £1,400. 

Epsom. — The  T.D.C.  has  accepted  the  tender  of  Messrs. 
Siemens  Bros.  &  Co.,  Ltd.,  for  400  yards  of  cable,  at  £133,  and  for 
1,400  yards,  at  £355. 

Faversham. — The  T.C.  has  accepted  the  tender  of  the 
Campbell  Gas  Eagine  Co.,  Ltd.,  for  an  exhausting  scoop  for  the 
engine  at  the  electricity  works. 

Germany. — Messrs.   Windhoff   c^-    Co.,  of  the   Rheinen 

Maschinenfabrik,  at  Rheiup,  Westphalia,  have  submitted  the  lowest 
tender  (£'.'32)  for  the  supply  and  erec';ion  of  an  electrically-operated 
locomotive  turn-table,  (".5  ft.  dia.,  for  the  Prussian  State  Railway 
authorities  at  Stettin. 

Glasgow. — The  T.C.  Committee   on   Tramways  AVorks 

and  Stores  has  recommended  acceptance  of  the  following  offers  : — 

Section  pillar  switches.— B.I.  and  Helsby  Cables,  Ltd. 

Telephone  switchboard  for  head  office.— J.  Macmillan  &  Co. 

Westinghouse  commutators —P.  R.  Jackson  &  Co.,  Ltd. 

Valves  for  Pinkston  power  station.— Dewrance  &  Co. ;  Hopkinson  &  Co. 

Oopper  bonds.-  R.  R.  Todd. 

Lamps, — Lux  Lamp  Co.,  Ltd, 

The  Electricity  Committee  on  Works  has  recommended  that  the 
following  offers  should  be  accepted  :  — 

British  Westinghouse  Co.,  Ltd.— Two  sets  of  BOO-kw.  size,  at  £2,573. 
Siemens  Bros.  Dynamo  Works,  Ltd.— Two  sets  cf  '250-kw.  size,  at  £1,787. 

These  offers  were  in  each  case  the  lowest. 

Government  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  : — 

War  Office. 

Electric  cable —Hooper's  Telegraph  and  India-Rubber  Works,  Ltd.;  John- 
son &  Phillips. 

Crown  Agents  for  the  Colonies. 
Train  lighting  cells.— Chloride  Electrical  Storage  Co.,  Ltd. 
Spiral  joints,  &c. — Siemens  Bros.  &  Co.,  Ltd. 
Telegraph  poles.— BuUers,  Ltd. 

India  Office  :    Store  Department, 

Accumulators.— Hart  Accumulator  Co. 

Cells.— Siemens  Bros.  &  Co. 

Insulators.- Taylor,  Tunnicliflfe  &  Co. ;  Bullers,  Ltd. 

Lamps. — General  Electric  Co. 

Projectors.— Siemens  Bms.  Dynamo  Works  Co. 

Telegraph  apparatus. — Elliott  Bros. 

Post  Office. 

Telephonic  apparatus.— Automatic  Telephone  Co,.  Ltd. ;  British  L.M. 
Ericsson  Manufacturing  Co.,  Ltd.;  London  Electric  Wire  Co.  and 
Smiths,  Ltd. ;  Phoenix  Telephone  and  Electric  Works,  Ltd. ;  Siemens 
Bros.  &  Co  ,  Ltd. 

Electric  light  cable.— Hooper's  Telegraph  and  India-Rubber  Works,  Ltd. 

Telephonic  cable.— Callender's  Cable  and  Construction  Co.,  Ltd.  ;  Connolly 
Bros.,  Ltd.;  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.;  Siemens 
Bros.  &  Co  ,  Ltd. ;  Weste.n  Electric  Co.,  Ltd, 

St(?neware  ducts. — Albion  Clay  Co.,  Ltd. 

Telegraphic  ironwork.— Bullers,  Ltd. 

Cable  distribution  plugs.— Siemens  Bros.  &  Co.,  Ltd. 

Solder.— British  Insulated  and  Helsby  Cables,  Ltd. 

Rod  zincs.— Eyre  Smelting  Co.,  Ltd.;  Siemens  Bros.  &  Co.,  Ltd. 

Electric  passenger  lift,  Dublin  G.P.O.— A.  &  P.  Steven. 

Telephonic  exchange  equipment,  Manchester  City  Exchange  and  Birming- 
ham Victoria  Exchange. — Western  Electric  Co.,  Ltd. ;  ditto,  Smethwick 
P.O.. — British  L.M.  Ericsson  Manufacturing  Co.,  Ltd. 

Reighley. — The  contract  for  the  transformer,  switch- 
gear,  three-phase  motors,  from  i  to  40  h.p.,  wiring,  &c.,  in  con- 
nection with  the  electrification  of  the  Eastwood  Bottoms  Mill  of 
Messrs.  Ira  Ickringill  &  Co,,  Ltd.,  has  been  placed  with  the 
"  Schorch  "  Electrical  Co. 

Lon":  Eaton.— The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Perks  &  Son,  Ltd.,  at  £3,003,  for  carrying  out  work  at  the 
electricity  station. 

Luton. — The  tender  of  IMessrs.  S.  H.  Heywood  &  Co., 
Ltd.,  has  been  accepted  by  the  T.C,  at  £72.1  10s.,  for  the  supply 
and  erection  of  an  electrically-driven  15 -ton  travelling  crane. 

Newport  (Mon.). — The  Tudor  Accumulator  Co.  are  to 
be  asked  to  weld  3O0  tramway  rail  joints,  at.  278.  Gd.  if  carried  out 
during  the  daytime,  and  at  353.  if  done  at  night. 

Rochdale. — Messrs.  Turner  Bros.,  Ltd.,  have  placed  an 

order  with  the   "Schorch*'    Electrical   Co.,   Ltd,,    for  about    300 

"Sohorch"    motors    for    their    Tarioua    departments,  to    replage 
mechanioal  shaft  driving. 


London. — Hackney. — The    Electricity   Committee  has 
reported  giving  the  following  results  of  tenders  received  :  — 

Higu-Tension  RiNu  Main  Conduits. 

Foote  &  Milne,  Ltd (recommended)  £10,019 

William  Griffiths,  Ltd 20,773 

Dick,  Kerr  &  Co.,  Ltd 22,835 

Sub-Station  Plant. 
General  Electric  Co.  (with  Westinghouse  transformers)     . .         . .  i66,991 

do.  (with  Brush  transformers)        6,(591 

Brit.  Westinghouse  Electric  and  Manufacturing  Co.  . .  7,606 

Siemens  Bros.  Dynamo  Works,  Ltd,,  (with  Siemens  transformers)  7,0.51 

do,  do.  _         0,931 

British  Thomson-Houston,  Co.  (with  Brush  transformers)  . .  7,159 

do.  (with  Westinghouse  transformers) 7,.555  - 

do.  (with  Brit.  Elec.  Go's  transfonners) 7,793 

do.  (with  Bri'sh  transformers  and  step  starting)  . .  6,999 

do.  (with  Westinghouse  transformers  and  step  starting  7,39.') 

do.  (with  Brit.  Elcc.  Co  's  trans,  and  step  starting     . .  7,058 

Bruce  Peebles,  Ltd.  (with  La  Cour  converters)  (recommended)  8,100 

Vickers,  Ltd.  (Brush  transformers)  8,189 

Electric  Construction  Co.  (motor  generators) 8,430 


The  whole  of  the  tenderers  quote  for  rotary  converters  excepting 
Messrs.  Bruce  Peebles,  Ltd.,  who  quote  for  La  Cour  motor 
converter.     In  regard  to  these  tenders  the  Committee  says  :  — 

The  difficulty  in  adjudicating  upon  the  tenders  for  this  section  is  that  of  coming 
to  a  proper  decision  as  to  which  class  of  machine  is  the  most  suitable  for  the  pur- 
pose. The  choice  is  a  most  controversial  matter  among  engineers.  Users  of 
rotaries  pin  their  faith  to  rotaries,  and  the  same  remark  applies  to  users  of  the 
La  Cour  machine.  The  engineer  has  done  all  he  can  to  obtain  the  experience 
of  those  who  are  runniog  both  types  of  machine,  and  we  find  that,  at  any  rate 
in  East  London,  opinion  seems  to  favour  the  L.a  Cour  machine;  but  over  the 
country  generally  there  is  no  very  definite  bias  in  either  direction — the  one 
cla=s  of  machine  apnears  to  be  generally  as  satisfactory  as  the  other.  There  is 
no  doubt  that  the  efficiency  of  the  La  Cour  machine  is  slightly  less  than  that  of 
the  rotary,  which  is  a  point  in  favour  of  the  rotary,  in  addition  to  the  advaatage 
of  lower  first  co^t.  These  are  undoubtedly  two  sti-ong  points  in  favour  of  the 
rotary,  but  there  the  advantages  appear  to  end.  In  favour  of  the  La  Cour 
machines  we  have  machines  running  at  ."JOO  r. p.m.  instead  of  7.50  r.p.m.  which 
tends  towards  securing  the  quiet  running  we  so  much  desire  in  our  sub-i^tations, 
also  less  space  is  occupied,  and  possibly  these  machines  are  more  stable  during 
troublous  times  with  the  mains.  In  view  of  the  fact  that  the  La  Cour  machines 
_are  used  at  Poplar,  Stepney  and  Stoke  Newington  and  that  there  is  a  possibility 
in  the  not  far  distant  future  that  East  London  Boroughs  will  be  linked  up,  we 
think  it  desirable  that  our  plant  should  as  far  as  possible  match  that  of  our 
neighbours,  and  in  all  the  circumstances,  we  feel  that  the  Council  will  be  better 
advised  to  adopt  the  La  Cour  type  of  machine.  We  therefo'*e  recommend  that 
the  tender  of  Messrs.  Bruce  Peebles,  Ltd.,  amounting  to  X8,166,  be  accepted  for 
the  motor  converters  of  the  La  Cour  type. 

Sub-Station  Switchgear  and  Connections. 

Johnson  &  Phillips,  Ltd (recommended)  ^£4,748 

General  Electric  Co  ,  Ltd.         5,187 

Electric  Construction  Co.,  Ltd 5,632 

A.  Reyrolle  &  Co.,  Ltd. 5,759 

Siemens  Bros.  Dynamo  Works,  Ltd 5,778 

British  Thomson-Houston  Co  ,  Ltd 6,909 

Brit.  Westinghouse  Elec.  and  Manufacturing  Co.,  Ltd.  . .  6,212 

Fcrranti,  Ltd 0,832 

Switchgear  &  Cowans,  Ltd 5,985 

After  stating  that  these  have  been  by  far  the  most  diflBcult  tenders 
to  come  to  a  decision  upon,  the  Committee  gives  reasons  for  the  state- 
ment and  recommends  that  the  tender  of  Messrs.  Johnson  &  Phillips, 
£4,748,  with  extras  amounting  to  £942,  making  a  total  of  £5, (591, 
be  accepted. 

Hand-Operated  Tbaveluno  Cbames. 


Herbert  Morris 

do. 
Holt  &  Willets  . . 
Chatteris  Engineering  Works  Co 
John  Smith  (Keighley),  Ltd. 


Ltd.  (standard  design) 
(as  specified) 


Ltd. 


(recommended)  £389 

437 

445 

023 

069 


Ring  main  conduits 
Sub-station  plant 
Switchgear 
Travelling  cranes 


Comparison  op  Tenders  with  Estimates. 

Tender. 
il0,019 
,      8,106 
5,691 
389 


Foo'e  &  Milne 
Bruce  Pf  ebles,  Ltd, 
Johnson  &  Phillips 
H.  Morris  &  Co.,  Ltd. 


Estimate. 

jei3,814 

9,450 

5,985 

472 


Totals 


£30,205 


£29,721 


Hammeesmith. — The  B.C.  Electricity  Committee  recommends 
the  acceptance  of  the  tender  of  Messn.  Langdon-Davies  i:  Co.,  Ltd., 
at  £(13,  for  supply  of  one  each  2,  3  and  9-h.p.  motors  which  will  be 
let  out  on  hire  to  Messrs.  W.  A.  S.  Benson  &  Co.  The  other 
tenderers  were  : — Siemens,  £84  ;  Harding  Churton,  £86  ;  British 
Westinghouse,  £135. 

Soutliend-on-Sea. — The  T.C.  has  accepted  the  tender 

of  Messrs.  Crompton  .V  Co.,  Ltd.,  for  the  electrical  equipment  of  the 
sewerage  works,  at  £49^. 

Swindon. — The  following  tenders  have   been   accepted 
for  the  electricity  works  : — 

Cooling  tower.— Davenport  Engineering  Co.,  £685. 
Water-softening  plant. — Kennicott  Water  Softener  Co.,  £558. 
15-in.  flanged  cast-iron  piping,— Shcepbridge  Coal  and  Iron  Co. 


FORTHCOMING    EVENTS. 


Municipal  Tramways  Association.— September  26th.  At  Sheffield,  Annual 
Conference,     Business  meeting,  and  excursions, 

Salford  Technical  and  Engineering  Association.-  Saturday,  October  4th. 
At  the  Royal  Technical  Institute.  At  7  p.m.  Lecture  on  "Automobile 
Construction,"  by  J,  A,  Maokle,  B.  Eng, 

Institute  of  Marine  Engineers.— Mondav,  October  6th.  At  the  Inetitutci 
Koa.foid  Koao,  E.  At  8  p.m.  Paper  ^n  "Fnel  Om  Analycii  acd  it* 
AdvaD;age8|"  by  A.  £.  Jonesi 
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NOTES. 

Institution  and  Lecture  \otes. — Junior  Institu- 
tion or  Encjinekbs. — The  winter  proKramme  of  the  33rd  session 
of  this  Institution  has  been  prepared. 

The  weekly  informal  discussion  evenings  will  be  recommenced  on 
Friday,  October  3rd,  when  Mr.  W.  A.  Tookey,  M.I.Mech.E.  (Vice- 
Chairman),  will  lecture  upon  the  subject  of  "Gas  Enpfine  Testingr," 
at  the  offices  of  the  Institution,  3'.t,  Victoria  Street,  Westminster,  S.W. 

A  special  popular  lecture  will  be  given  by  Mr.  F.  H.  Taylor, 
^.M.I.E.E.,  A.M.Inst.M.E.,  on  '  Lipht— Ancient  and  Modern,"  at 
the  Willesden  Polytechnic  on  Wednesday,  October  Ist,  at  8  p.m. 
Tickets  may  be  had  on  application  at  the  oflBce  of  the  Polytechnic, 
Priory  Park  Road,  Kilburn,  N.W. 

New  Wireless  Society. — The  inaugural  meeting  of  the 
Wireless  Society  of  London  was  held  in  the  City  of  Westminster 
Schools,  on  Tuesday  evening,  the  23rd  inst.,  the  chair  being:  taken 
by  Mr.  F.  Ilope-Jonee,  M.I.E.E.,  whose  election  was  confirmed, 
together  with  the  Committee,  as  follows  : — II.  F.  Brand,  M.A., 
B.Sc,  Leslie  McMichael,  W.  J.  Shaw,  V.  W.  Delves  Broughton, 
W.  J.  Fry,  E.  W.  Kitchen,  A.M.Inst.C.E.,  Dr.  F.  C.  Knight,  L.  F. 
Fogarty,  and  R.  H,  Klein  (secretary).  About  60  members  were 
present.  The  objects  of  the  Society  were  fully  explained  and  its 
policy  was  discussed.  The  Committee  was  authorised  to  negotiate  for 
the  acquisition  of  club  rooms  in  Hatton  Garden  and  their  equip- 
ment with  a  large  aerial  and  suitable  instruments.  A  letter  from 
Sir  A.  F.  King,  K.C.B.,  on  behalf  of  the  Postmaster-General,  was 
read  at  the  meeting,  welcoming  the  formation  of  euch  a  Society, 
and  indicating  that  certificates  of  its  Advisory  Committee  would 
be  accepted  by  him  as  qualifications  for  the  granting  of  licences. 
Other  letters  were  read  from  influential  supporters,  and  it  was 
announced  that  Dr. Silvanus  P.Thompson,  F.R  S.,  had  consented  to 
become  one  of  the  vice-presidents. 

Appointments  Vacant. — Educated  men,  with  practical 

knowledge  of  cars  and  lorries,  for  Mechanical  Transport  Section 
of  the  Army  Service  Corps.    See  our  advertisement  pages  this  week. 

Educational. — The  Polytechnic,  Regent  Street.    The 

new  session  opens  on  Monday,  September  29th  ;  courses  are  provided 
in  electricity  and  magnetism,  electrical  engineering,  telegraphy  and 
telephony,  under  the  direction  of  Mr.  W.  Hibbert. 

Visit  to   M.S.   "Tynemount," — An    interesting   visit 

was  afforded  on  Saturday  afternoon,  the  13th  inst.,  to  about  30 
members  of  the  Newcastle  Local  Section,  due  to  the  kindness  of 
Messrs.  Swan,  Hunter  &  Wigham  Richardson,  Ltd.,  who  invited 
them  to  inspect  the  electrically-propelled  vessel,  the  M.S.  Tijnemovnt. 
An  opportunity  was  also  given  of  inspecting  the  yard,  and  one  of 
the  new  machine  and  erecting  shops,  which  are  fitted  with  the 
latest  improvements  in  shop  equipment. 

The  visitors  were  conducted  round  by  Messrs.  Thome,  Tweedy 
and  Morgan,  of  the  above  firm's  staff,  and  Mr.  Taylor,  the  chief 
engineer  of  the  boat.  Tea  was  kindly  provided  by  the  firm  later, 
terminating  an  instructive  and  enjoyable  visit,  which  gave  an 
insight  into  one  of  the  latest  applications  of  electrical 
engineering. 

The  following  are  a  few  particulars  regarding  this  boat,  which 
has  been  built  to  the  order  of  the  Montreal  Transport  Co,  for 
service  in  the  Canadian  lakes  and  canals,  where  numerous  locks 
have  to  be  passed  through,  necessitating  frequent  and  rapid  start- 
ing and  stopping  and  control  ;  it  is  claimed  that  these  qualities 
are  obtained  best  by  the  electrical  system  adopted  and  fitted  by 
Messrs.  Mavor  &;  Conlson,  and  described  in  a  paper  recently  read 
before  the  Institution  of  Naval  Architects. 

Particulars  of  Vessel. — Length,  2j6  ft. ;  breadth,  42  J  ft. ;  tonnage, 
2,400  ;  speed,  9  knots  ;  single  propeller,  direct-coupled  to  three- 
phase  squirrel-cage  motor,  speed  78  e.p.m,,  with  two  stator  wind- 
ings, connected  to  two  generators,  each  of  235  k.v.a.,  500  volts, 
driven  by  two  Diesel  engines,  each  of  300  h.p.,  four-cycle,  six 
cylinders,  400  k.p.m. 

One  of  the  generators  has  eight  poles,  and  is  normally  connected 
to  one  section  of  the  motor-stator,  wound  for  40  poles.  The 
other  generator  with  six  poles  is  normally  connected  to  the  other 
motor-stator  section,  wound  for  30  poles.  This  condition  gives 
a  speed  of  78  r.p.m.  If  the  eight-pole  generator  is  coupled  to 
the  40-pole  stator-winding  a  speed  of  about  58  R  p.m.  is  obtained, 
which  will  give  full  load  to  one  coupled  set.  If  either  generator 
set  is  connected  to  its  respective  motor  stator  winding  alone,  about 
half-speed  is  obtained.  The  auxiliaries  on  the  boat  are  steam- 
driven,  steam  being  furnished  by  two  donkey  boilers  fired  with 
oil  fuel. 

Mr.  Mavor  dealt  with  the  equipment  of  this  boat  first  in  his  paper 
before  the  British  Association  at  Portsmouth  (Electrical 
Review,  September  22nd,  1911),  and  again  before  the  same  body  at 
Dundee,  when  he  described  the  modified  plans  which  were  finally 
adopted  (Electrical  Review,  September  20th,  1912).  Drawings 
were  reproduced  in  our  pages  showing  the  complete  lay-out  of  the 
plant. 

Fire  Brigade  Tournament. — The  Osram  Lamp  Works 

Fire  Brigade  competed  at  the  Annual  Tournament  of  the  London 
Private  Fire  Brigades'  Association,  winning  the  Second  Prize  for 
four  men  wet  drill,  and  Third  Prize  for  three  men  ditto.  They 
also  won  the  Geelong  Challenge  Shield.  For  the  Championship  of 
the  ABSociation  they  were  placed  third,  their  total  time  being 
277^  seconds,  against  27  Uf  seconds  by  the  winners.  Twenty -three 
Brigades  competed. 


Aisgill  Disaster. — On  Friday  last,  at  Kirkby  .Stephen, 
at  the  inquest  on  the  victims  of  the  Aiogill  collision,  the  jory 
returned  a  verdict  that  the  deaths  were  cauaed  accidentally  luid  \rf 
misadventure,  with  riders  to  the  effect  that  great  blame  attached 
to  the  locomotive  inspector  at  Carlisle  for  refuwing  to  provide  » 
pilot  engine  for  the  first  train,  and  to  the  rear  guard  of  that  train 
for  failing  to  protect  it  with  detonat'irs,  while  there  were  ex- 
tenuating circumstances  in  the  case  of  the  driver  and  the  fireman 
of  the  second  train.  A  jury  at  Leeds,  on  a  similar  inqoect, 
exonerated  the  railway  officials  concerned  from  criminal  reepon- 
sibility.  On  Tuesday,  however,  at  the  conclusion  of  an  inqaeat  at 
Carlisle  in  connection  with  the  death,  in  hospital,  of  Sir  A.  P. 
Douglas,  the  jury  returned  a  verdict  of  manslaughter  against  the 
driver  of  the  second  train,  S.  Caudel).  who  will,  therefore,  be  tried 
at  the  next  assizes.  The  driver  admitted  that  the  safety  of  the 
public  ought  to  have  been  his  first  consideration,  whereas  he  passed 
the  signa^J  without  looking  at  them,  because  he  was  occupied  with 
the  boiler  feed,  the  water  being  low.  The  Deputy-Coroner  charac- 
terised this  as  an  astounding  admission,  and  we  cannot  understand 
how  the  other  two  juries  arrived  at  their  ^traordinary  verdicts  in 
view  of  the  facts  before  them. 

The     Municipal     Tramways     Conference.  —  On 

Wednesday  morning  the  twelth  annual  Conference  of  the  3Iuni- 
cipal  Tramways  Association  was  opened  at  Sheffield,  where  in  the 
Town  Hall,  the  Lord  Mayor,  Alderman  S.  Odbom.  cordially 
welcomed  the  members  and  delegates,  at  the  same  time  paying  a 
tribute  to  the  services  rendered  to  the  city  both  by  the  present 
general  manager,  Mr.  Fearnley,  who  is  the  president  of  the  Con- 
ference, and  by  his  predecessor,  Mr.  A.  L.  C.  Fell.  A  vote  of 
thanks  to  the  Lord  Mayor  having  been  proposed  by  Alderman 
Miles,  of  Bolton,  and  seconded  by  Mr.  Fell,  Mr.  Fearnley  took 
charge  of  the  proceedings. 

Mr.  Fearnley  then  read  his  Presidential  Address,  which  consti- 
tutes a  useful  ri'xume  of  tramway  progress  during  the  past  year, 
and  naturally  refers  to  the  motor-bus,  in  so  far  as  it  has  to  be 
considered  in  connection  with  future  developments.  Readings 
between  the  lines,  we  gather  that  the  Sheffield  Tramways  Com- 
mittee and  its  manager  are  rather  favourably  impressed  with  the 
work  done  by  the  ten  Daimler  'buaes  which  have  been  in  use  since 
last  February.  Some  of  these  vehicles  operate  on  very  hilly  road.", 
but  the  fares  charged  are  in  marked  contrast  to  the  cheap  rides 
given  on  the  tramways.  Mr.  Fearnley  comes  to  the  conclusion 
that  the  use  of  the  '  bus  now  depends  more  on  the  road  than  on  the 
vehicle,  and  suggests  that  in  view  of  the  permanent  way  which 
will  shortly  require  renewing,  there  is  an  opportunity  for  some 
authority  to  convert  a  tramway  route  for  'bus  working  and  comp«ure 
results,  the  construction  of  a  good  road  surface  being  one  require- 
ment. 

Alderman  Flint's  paper  on  the  "  Advantages  and  Disadvantages 
of  Platform  Fare  Collection,'  which  followed,  briefly  describes 
with  illustrations  the  ticket  and  fare  system  adopted  on  the 
Leicester  Corporation  Tramways,  it  might  have  been  entitled 
"  Punch,  brothers,  punch  with  care,'  but  although  the  title  scarcely 
indicates  the  contents  of  the  paper,  a  lengthy  discussion  followed, 
mainly  on  the  merits  of  the  PAYE  system. 

While  the  Leicester  and  Aberdeen  representatives,  who  were  the 
only  ones  having  actual  experience  of  the  system,  were  quite  in 
favour  of  it,  a  good  many  other  speakers  were  sceptical  as  to  its 
supposed  merits,  especially  under  the  conditions  existing  on  British 
tramways.  In  this  connection,  Mr.  McElroy  pointed  out  that  the 
PAYE  system  had  been  developed  in  America,  where  the  universal 
fare  facilitated  its  use  ;  it  had  yet  to  be  thoroughly  tried  in  this 
country.  v^ei 

Councillor  Fenton's  paper  on  "  The  3Iaintenance  of  Paving  on 
Tramway  Track  as  affected  by  Sec.  28  of  the  Tramways  Act,  1670  " 
resulted  in  considerable  discussion  in  the  afternoon.  Consideration 
of  this  subject  generally  results  in  some  difficulty  in  discriminating, 
as  regards  proposed  taxation,  between  the  motor-bus  and  othjr 
vehicles.  Bailie  Alston,  Glasgow,  ingeniously  suggested  that  it 
was  quite  right  to  discriminate  between  a  vehicle  which  earned  its 
income  on  the  streets  (similarly  to  a  tramway  car)  and  one  which 
merely  transported  goods  over  roads. 

Generally  the  heavy  repairs  due  to  weighty  motor  vehicles  using 
the  tracks  are  compelling  the  Association  t^  take  the  matter  up  in 
fairness  to  the  tramway  undertakings  ;  in  this  action  they  are  at 
one  with  the  Tramways  and  Light  Railways  Association,  who  were 
represented  by  Mr.  Harry  England  and  Mr.  H.  M.  Sayers. 

Thursday's  paper,  by  Mr.  J.  B.  Hamilton,  on  "Urban  Passenger 
Transport,"  aroused  a  great  deal  of  interest.  Alth.nigh  the  author 
shows  on  paper  that  the  motor-'bus  cannot  profitably  compete  with 
the  electric  tramway,  presumably  under  provincial  conditions,  this 
is  a  maxim  which  all  good  tramway  managers  are  supposed  to 
subscribe  to.  The  spectacle  of  Mr.  Hamilton  solemnly  proving 
that  'bus  costs  cannot  be  under  lOd.  per  mile,  and  wdl  inevitably 
increase,  when  brother  managers  are  experimenting  right  and  lelt 
and  buying  still  more  buses,  is  rather  humorous. 

During  the  stay  of  the  Association,  the  Corporation  is  providing 
with  a  liberal  hand  for  the  amusement  of  many  of  its  visitors  :  as 
the  electrical  Press  were  not  amongst  the  favoured  ones,  we  are 
unable  to  refer  at  length  to  this  feature  of  the  Conference.j 


Accident. — Peebles. — At  an  inquiry  regarding  the 
death  of  an  engineman  in  the  employment  of  the  Peebles  Hotel 
Hydropathic  Co.,  Ltd.,  who  was  caught  by  a  belt  while  starting 
the  gas  engine  which  drives  the  dynamo,  a  witness  stated  that  he 
understood  it  was  the  intention  of  the  company  to  put  in  new 
plant  altogether  outside  the  building,  as  the  noise  of  the  engine 
annoyed  the  people  in  the  hydro. 
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Railway  Sijrnals  and  i^lereury  Vapour  Laiiips.— In 

view  of  the  very  wide  publicity  that  has  been  {jiven  to  the  fact  that 
engine  drivers  on  the  Creat  Northern  Railway  became  perplexed  at 
nijfht  by  the  appearance  of  a  erreen  lifjht  over  the  distant  sifjnals 
on  approachinij  Peterborough,  which  was  afterwards  disnovered  to 
be  due  to  a  mercury  vapour  lamp  used  for  advertising:  purposes  on 
the  Peterborougfh  Kinema,  the  Westin^house  Cooper  Hewitt  Co., 
Ltd..  point  out  that  confusion  of  this  kind  can  be  very  readily  over- 
come by  usingr  a  special  g^lobe  or  special  reflectors  that  have  been 
devised  and  largely  adopted  with  these  lamps  for  railway  work. 
With  this  plobe  the  appearance  of  the  lamp  from  a  distance  is 
altered,  although  the  characteristic  quality  of  the  mercury  vapour 
light  as  light  "to  see  by  "  is  maintained. 

Electric  Gara«:e.— A  feature  of  the  electrical  vehicle 
section  of  the  Electrical  Exhibition,  which  is  to  be  held  in  New 
York,  from  October  15th  to  25th  next,  will  be  a  motor 
garage,  fitted  out  with  all  the  apparatus  and  equipment  requisite 
for  the  care  and  charging  of  electric  vehicles. 

Fatality. — It  is  reported  that  on  Wednesday  an  electrical 
engineer  named  Carptnter  was  killed  by  electric  shock  at  the 
Sittingbourne  paper  mills. 


The  West  Ham  Testing  Laboratory  has  acquired  the  business  of 
fuel  analysts  hitherto  conducted  hy  Messrs.  Greenwood  &.  Wells, 
]«,  York  Place,  Bnker  Street,  \V. 

Mii  E  H.  Lamb,  demonstrator  and  scientific  adviser  to  Messrs. 
W.  H.  Allen,  Son  &  Co.,  Ltd.,  electrical  and  general  engineers,  of  the 
Queen's  Engineering  Works,  Bedford,  who  is  leaving  after  10  years 
with  the  firm,  has  been  presented  by  the  directors  with  a  library 
of  28  volumes  of  engineering  and  other  works,  and  by  the  staff, 
pupils  and  apprentices  with  a  barometer,  cigarette  case  and  silver 
rose  bowl. 

We  are  informed  that,  by  arrangement  with  the  directors  of 
Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Mu.  E.  P.  Bakpielu 
will  sever  his  connection  with  the  Dalston  Lamp  Works  at  the  end 
of  the  present  month.  He  will,  therefore,  take  up  his  new  appoint- 
ment as  general  commercial  mmager  with  the  Edison  &  Swan 
United  Electric  Light  Co.,  Ltd.,  early  next  month. 

Obituary, — Sionor  Calissaxo,  Italian  Minister  of 
Posts  and  Telegraphs,  died  suddenly  on  Sunday  afternoon. 

Will. — Mr.  J  S.  Jeans,  whose  death  was  announced 
some  weeks  ago,  left  £42,218  net  personalty. 


OUR    PERSONAL    COLUMN. 

The  Editort  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


CITY    NOTES. 


Central  Station  Officials.  —  At  the  T.C.  meeting  at 

Whitehaven,  on  lOth  inst.,  the  Mayor  and  others  made  compli- 
mentary remarks  with  respect  to  the  qualifications  and  abilities 
exhibited  by  Mr.  Sankey  during  his  holding  the  position  of  elec- 
trical engineer. 

Mr.  E.  W.  L.  NicOL.  assistant  station  superintendent  under  Mr. 
Herbert  A.  Fleet  to  the  Yorkshire  Electric  Power  Co.,  has  been 
appointed  fuel  expert  to  an  important  London  organisation,  at  a 
commencing  salary  of  £300. 

At  East  Grinstead  (Sussex),  on  Mond»y,  the  marriage  took  place 
of  Mr.  Edwin  Dadswell,  of  the  Keighley  QYorks.)  Corporation 
electricity  stafif,  and  Miss  Doris  Foster,  fourth  daughter  of  the  late 
Mr.  Foster,  Hazelden,  East  Grinstead. 

On  the  occasion  of  his  marriage  to  Miss  Nancy  Adams,  daughter 
of  Mr.  S.  H.  Adams,  of  Fulford  (Yorks.),  Mr.  H.  D.  Leather  has 
been  presented  with  a  silver  dish  by  the  management  and  staff  of 
the  Minehead  Electric  Supply  Co.,  Ltd. 

Mr.  W.  H.  Johns,  of  Saltley,  Birmingham,  has  been  appointed 
gas  and  electrical  engineer  to  the  Malvern  U.D.C. 

Mr.  T.  W.  Davies,  for  4i  years  station  superintendent  at  the 
Corporation  electricity  works  at  Wrexham,  who  has  resigned,  has 
been  presented  by  the  staff  and  employes  with  a  clock  and  silver- 
mounted  walking  stick,  with  a  silver-mounted  umbrella  for  his 
wife. 

Mr.  John  R,  Davison,  of  the  staff  of  the  Poplar  electricity 
works,  and  formerly  of  H.M.  Dockyard,  Devonport,  has  been 
appointed  shift  engineer  at  the  Stuart  Street  generating  station, 
Manchester. 

The  Rhondda  U.D.C.  has  appointed  Mr.  James  Bowman  as 
engineermg  clerk-of- works  to  supervise  the  erection  of  its  refuse 
destructor  and  electric  generating  works. 

Mr.  R.  W.  Willis  has  resigned  his  appointment  as  assistant 
electrical  and  mechanical  engineer  at  the  Swindon  Council's 
electricity  works.  The  vacancy  is  not  to  1)3  filled  for  the  present 
owing  to  an  amendment  having  been  passed  in  the  Council,  on  the 
motion  of  a  gentleman  who  said  that  personally  he  did  not  con- 
s  der  that  a  small  concern  like  the  electricity  department  ought  to 
cirry  two  engineers.  At  present  each  Committee  had  its  own 
ofiBcials — there  was  no  organisation  and  no  cohesion.  "  What  they 
required  was  an  engineer  able  to  guide  and  supervise  the  different 
departments.  There  were  too  many  assistant  enp inters."  The 
passing  of  the  amendment  by  17  votes  to  14  was  followed  by 
expressions  of  regret.  One  speaker  said  that  the  amendment  had 
not  been  understood,  and  another  that  it  was  eqtiivalent  to  charging 
tae  Electricity  Committee  with  spending  money  unnecessarily. 

Mr.  F.  V.  Browne,  of  the  Rochdale  Corporation  eletjtrical  staff, 
and  late  of  Norwich,  has  secured  an  appointment  under  the  Great 
Central  Railway  as  substation  attendant  at  Immingham  Docks. 

Tramway  Otficials. — The  Tramways  Committee  of  West 
Ham  Town  Council  proposes  to  grant  Mr.  F.  Eggin(jton,  principal 
assistant  in  chargie  of  the  tramways  department,  a  gratuity  of  £20 
for  extra  services  rendered  since  the  resignation  of  the  tramways 
manager  (Mr.  H.  E.  Blain),  whose  duties  he  had  taken  up  until  the 
new  manager  took  over  the  position  on  August  18th  last. 

The  staff  and  employes  of  the  Bradford  City  tramways  have  pre- 
sented an  oak  bureau  and  bookcase  to  Mr.  T.  B.  Moseley,  on  his 
marriage.  Mr.  Moseley  also  received  a  barometer  from  the 
Bradford  City  Tramways  Military  Band. 

The  Brighton  T.C.  has  increased  the  salary  of  Mr.  W.  N. 
Brooks,  tramway  traffic  superintendent,  from  £3  to  £3  5s.  per 
week. 

(tieneral. — On  the  occasion  of  his  marriage,  Mr.  J.  V. 
Strange  baa  been  presented  with  a  chiming  clock  by  the  staff  of 
the  Electric  Installation  Co.,  of  Tunbridge  We^ls. 


Crompton  &  Co.,  Ltd. 

The  statutory  .■reeting  of  the  shureholders  of  this  company  was 
held  on  Monday,  at  Salisbury  House,  London  Wall,  E.C,  Mr.  C.  F. 
Tufnell  presiding. 

The  Chairman  said   that   the  meeting  was  called  in  order  to 
comply  with  the  requirements  of  the  Companies'  Act.     Although 
no  formal  business  had  to  be  transacted,  they  would  doubtless  like 
to  hear  something  from  him  as  to  the  present  position  of  the  com- 
pany.    It  would  be  observed  from  the   report  that  the  whole  of 
the    preference    shares  offered   had   been    allotted,    and   he    was 
particularly  pleased  to  state  that  the  reconstruction  of  the  company 
— although  involving  a  considerable  amount  of  work — had  been 
carried  through  without  any  interruption   whatever  of  the  com- 
pany's business.     At  the  last  meeting  of  the  old  company,  in  June, 
he    was    able    to    inform    the    shareholders  that   the  new  com- 
pany —  which     was     to      take     over     the     business     as     from 
April     Ist  —  would     start     at    that    date    with    a    considerable 
increase  of  orders  in  hand,  as  compared  with  the  value  of  work  in 
hand  on  the  same  date  in  the  previous  year.     He  was  glad  to  be  able 
to  state  that  the  orders  received  since   that  date   showed  a  satis- 
factory increase  on  the  orders  for  the  corresponding  periods  of  the 
previous  three  years.     They  had  made  some  changes  in  the  staff  at 
the  headquarters  and  at  the  works.     Mr.  Edwin  Reeves — for  many 
years  secretary   of   the  old   company,  and  who  acted  also  as  joint 
manager  during  the  last  18  months  of  the  old  company's  existence 
— had  been  appointed  managing  director  and  secretary,  and  all  of 
them  who  knew  Mr.  Reeves  and  his  loyal  work  in  the  past  would. 
he  felt  sure,  allow  that  no   better  appointment  could  have   been 
made.     The   directors  had  also   appointed    Mr.   Thos.   Britten — a 
gentleman  with  the   highest  credentials,  and  in  whom  they  had 
every  confidence — as  works  manager  at  Chelmsford.     The  recon- 
struction offered  them  an  opportunity,  of  which  they  were  taking 
advantage,  to  introduce  certain  changes  into  the   business,  which 
they    were     confident    would    have    a    marked    effect    on     the 
earning      power     of     the     company.       It     was,     perhaps,      not 
advisable     for     him     to     go      into     details,     but     the     share- 
holders   could     rest    assured      that     whatever    they    did    they 
would  bear  in   mind  that  they  had  inherited  from  the  old   com- 
pany a  reputation  which  attached  to  the  name  of   Crompton  for 
good  work  and  straightforward  dealing,  and  they  were  determined 
to  uphold  that  good  name.      As  the  company  had  really  only  been 
in  existence  three  months,  it  was  too  early  to  talk  about  the  profits 
they   were   making,    but   he   trusted   the  shareholders  would    be 
satisfied  when    they  saw    the   balance-sheet  of    the    first    year's 
working,  which  they  hoped  to  present  when  they  next  met  them. 
As  most  of  them  were  shareholders  in  the  old  company,  they  might 
like  to  hear  something  about  the  last  year's  working  of  that  com- 
pany.     At  the  meeting  of  the  old  shareholders  on  June   19th  he 
stated  that  they  hoped  the  results  of  the  year's  working,  to  March 
31st  (the  accounts  for  which  were  not  then  completed),  would  show 
a  profit  sufficient  to  pay  debenture  interest.      As  a  matter  of  fact, 
the  results  were  better  than  this.     After  paying  depreciation  on  the 
usual  scale,  debenture   interest,  interest   on  bank  loans,  and  other 
charges  against  revenue  account,  there  was  a  balance  in  hand  of 
some  £800.      He  did   not  know   whether  the  shareholders  were 
altogether  aware  of  the  scope  of  the  company's  business.     In  the  first 
place,  at  their  works  at  Chelmsford,  they  turned   out   dynamos, 
alternators,  motors  of  various  sizes    for    direct    and    alternating 
current,  arc  lamps  of  many  descriptions,  projectors  or  searchlights 
for  naval,  military   and   other  purposes,   and   he   might   say  that 
the  British  Admiralty  was  one  of  their  biggest  customers  tor  this 
class  of  work,  and  their  field  service  projectors  gave  a  good  account 
of  themselves  at  Adrianople  during  the  late  war.     They  also  did 
a  large  business  in  ceiling  fans,  particularly  for  the  East.     Their 
electrical  measuring  instruments  were  well  known,  and  the  output 
was  steadily  going  up.     They  had  a  high  reputation  lor  the  finifh 
of  their  switchboards  and  switchgear.    They  also  took  on  contracts 
to  manufacture,  supply  and  erect  electric  cranes,  capstans,  winches 
and  various  work  of  this  description.     They  also  did  a  big  business 
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in  the  electrical  equipment  of  factorieH  and  the  supply  and  erection 
of  electrical  plant  for  collieriea  and  mines,  at  home  and  abroad. 
They  carried  out  the  complete  equipment  of  lightinj;  stations,  in- 
cluding the  laying  of  mains,  at  home  and  abroad,  and,  at  the 
present  moment,  they  were  bu^ty  on  various  town  lip:htinpr  jobs  of 
this  defcription.  His  oVject  in  {^ivinff  this  information  to  the 
shareholders  was  that  he  wanted  them  to  helj)  the  company  by 
tryinp  to  influence  business  in  their  direction.  They  were  a  new 
company,  and  they  "  meant  business,"  as  the  expression  went. 
Their  determination  was  to  earn  dividends  at  the  earliest  possible 
moment,  and  they  wished  to  look  upon  the  shareholders  as  their 
best  friends  and  customers. 

Replying:  to  questions,  the  Chaibman  said  it  was  the  intention 
of  the  board  to  apply  for  a  Stock  Exchange  quotation  for  the  new 
ordinary  and  preference  shares  at  the  earliest  possible  moment. 
The  £20,985  representing  the  reserve  fund  of  the  old  company 
had  erone  into  the  assets  of  the  new  company  which  at  present  had 
no  reserve  fund. 

Mu.  Gibson  said  that  as  an  old  shareholder  of  Crompton's  he 
would  like  to  express  his  great  satisfaction  at  the  way  in  which 
the  reconstruction  had  been  carried  through.  They  were  particu- 
larly indebted  to  Mr.  Reeves,  who,  he  was  glad  to  see,  had  been 
appointed  managing  director  and  secretary.  The  board  had  had 
a  very  anxious  time,  and  he  was  sure  it  was  the  wish  of  the  share- 
holders to  thank  them  for  their  work. 

The  vote  was  carried  with  acclamation,  and  the  Chaibmax,  in 
acknowledging  the  same,  said  he  fully  endorsed  all  that  Mr.  Gibson 
had  said  with  regard  to  the  great  services  which  Mr.  Reeves  had 
rendered  in  carrying  through  the  reconstruction. 


and    nanufacturiDj^ 


United  Electric  Car  Co.,  Ltd. 

Mb.  R.  B.  Baeningham  presided  at  the  annual  general  meeting  at 
Preston,  on  the  17th  inst.,  and  said  that  the  past  year's  working  was 
not  80  satisfactory  as  that  of  the  previous  year.  The  net  profit  on 
that  occasion  was  the  best  since  1907,  viz.,  £15,267.  The  past 
year  had  certainly  not  been  a  boom  year  in  the  demand  for  tram- 
cars,  and,  in  the  circumstances,  the  directors  considered  the  net 
profits  of  £10,809  satisfactory.  Such  had  been  their  anxiety  to 
obtain  orders  that  they  had  often  to  take  work  at  prices  which, 
although  fhowing  a  small  margin  of  profit  did  not  really  cover 
the  extra  prices  of  materials.  The  keen  competition  had  mainly 
affected  them  for  foreign  work,  and  had  come  chiefly  from 
American  and  Continental  firms.  The  order  books  and  prospects 
were  slightly  better  than  12  months  ago.  They  should  take  the 
earliest  opportunity  to  build  up  their  general  reserve  to  provide 
for  the  loss  in  the  realisation  of  the  Hadley  and  TrafEord  Park 
works.  The  report  was  adopted,  and  it  was  decided  to  pay  a 
dividend  of  5  per  cent,  on  the  ordinary  shares  and  to  carry 
forward  £1,558.  Messrs.  R.  H.  Prestwich  (Manchester)  and  J. 
Kerr  were  re-elected  directors. 


Official     Announcements    re    Companies. — Unless 

cause  is  shown  to  the   contrary,  the  following   companies  will  be 

struck  ofE  the  register  within  three  months  : — 

Anglo-French  Turbines,  Ltd. 
British  Eiectro-I^etallurgical  Products  Co.,  Ltd. 
British  Rubber  Regenerating  Co.,  Ltd. 
Engineering  Digest  Publishing'  Syndicate,  Ltd. 
Heat,  Light  and  Power  Syndicate,  Ltd. 

Stock  £ichan&:e  IVotice. — Application  has  been  made  to 

the  Committee  to  allow  the  following  to  be  quoted  in  the  Official 

List : — 

Minaes  Oeraes  Electric  Light  and  Tramways  Co,  (Companhia  de  Elec- 
tricidade  e  Viaoao  Urbana  de  Minas  Geraes),— £120,1)00  5  per  cent,  first  mort- 
gage bonds,  Nos.  Al  to  1,000  of  £20  and  Bl  to  1,000  of  £100  each. 

International  Light  and  Power  Co. — A  dividend 

of  li  per  cent,  (being  at  the  rate  of  (I  per  cent,  per  annum),  less 
income-tax,  upon  the  preference  shares,  is  announced  for  the  quarter 
ending  September  3()th. 

South  America. — The  directors  of  the  Compania  de 
Tramways  Electricos  del  Sud,  in  their  report  for  the  year  jnded 
June  30th,  state  that  net  profits,  including  i828,864  brought 
forward  from  the  preceding  year,  amounted  to  $231,843,  which  was 
distributed  as  follows  :—  Reserve  funds,  |14,208  ;  directors,  $18,268  ; 
6  per  cent,  dividend,  $17!t,910;  forward,  $19,457.  Reserve  and 
renews!  funds  amount  to  ^337.292.  Gross  receipts  for  the  year 
were  $1,127,603,  an  increase  of  $.")2,4J1  ;  expenditure  was  $834,681, 
an  increase  of  $50,330.  The  number  of  passengers  carried  was 
8,040,835,  as  compared  with  7,507,976.  There  was  a  decrease  of 
292,063  in  the  kilometres  ror,  though  the  cost  of  electrical  energy 
showed  an  increase  of  $27,756.  During  the  year  $1,000,COO  in  new 
shares  were  issued,  which  were  taken  up  by  French  capitalists  at 
par. — Review  of  the  Miver  Plate. 

Marconi's  Wireless  Telegraph  Co.,  Ltd. — The  fol- 
lowing dividends  will  be  payable  on  and  after  October  1st,  1913  : — 
On  the  7  per  cent,  cumulative  participating  preference  shares,  a 
final  dividend  for  the  year  1912  ot  lOpercent.  ;  an  interim  dividend 
for  the  year  1913  of  7  per  cent.  On  the  ordinary  shares  a  final 
dividend  for  the  year  1912  of  10  per  cent. 

Halgoorlie    Electric   Power   and    Lighting   Co. — 

A  dividend  at  the  rate  of  6  per  ctnt.  per  pnnum  on  the  prefeience 
Bhares  for  the  half-year  ending  September  30th  is  announced. 


British    We.stinghou.se  Electrir 

Co.,  Ltd. 

At  an  extraordinary  general  meeting,  which  will  b«  held  at 
Hamilton  House.  Victoria  Km)>ankmfnt.  LoDdon,  E.G.,  to-day 
(Friday),  the  following  and  a  number  of  incidental  resolatioDS  will 
be  considered  : — 

"That  the  capital  of  the  company  be  reduced  from  £1  >»7."^  ^0 
(divided  into  500,000  preference  shares  cf  £3  each  »nd  7:i  ■ 
ordinary  shares  of    Co  each,  all  fully  paid)  to  £1.1' 'i'  ■  ided 

into   oOfi.OOO  preference  shares  of    £2  each  and    T.'.i  ri.n&rj 

shares  of  £2  each),  and  that  such  reduction  be  (ffected  by  can- 
celling paid-up  capital  which  has  been  lost  or  is  nnrepre^ented  by 
available  assets,  to  the  extent  of  £1  per  share  on  each  of  the  pre- 
ference shares  and  to  the  extent  of  £3  per  thate  on  each  of  the 
ordina-y  shares,  and  by  reducing  each  pref^rr nee  fchare  to  a  share 
of  £2  and  each  ordinary  share  to  a  share  of  £2." 

In  their  circular  calling  the  meeting,  the  directora  >ay  : — "  The 
shareholders  are  aware  from  the  remarks  of  the  chairman  at 
recent  meetings  that  it  has  been  in  contemplation  for  some  time 
past  to  make  a  further  reduction  in  the  capital  of  the  company. 
Proposals  would  have  been  placed  before  the  shareholders  before 
this  but  for  the  fact  that  the  questions  between  the  company  and 
the  Underground  Electric  Railways  Co.,  of  London,  were  still 
unsettled,  and  your  directors  were  desirous  of  knowing  exactly 
what  the  outcome  of  the  proceedings  would  be  before  formulating 
the  necepsaiy  plan.  Those  proceedings  having  now  reached  a  final 
solution,  your  directors  are  of  opinion  that  in  the  interests  of  the 
company  it  is  not  desirable  to  delay  the  matter  any  longer.  The 
directors  recommend  that  a  reduction  in  the  capital  of  the  com- 
pany to  the  extent  of  £725,000  be  made.  Of  this  amount  £22.'),00O 
would  be  devoted  to  writing  down  patents  and  goodwill  to 
£150,000.  The  balance  of  £500,00n.  together  with  the  balance  at 
the  credit  of  profit  and  loss  account  on  December  3lst.  1912,  on  the 
accounts  of  which  year  the  reduction  of  capital  will  be  baeed, 
would  be  devoted  to  the  depreciation  of  buildings,  plant,  machinery 
and  investments,  the  writing  off  of  the  expenses  of  the  issue  of 
the  prior  lien  debentures,  and  the  loss  sustained  in  connection  with 
the  Underground  Electric  Railways  Co.  of  London,  which  has  been 
£52,050.  To  meet  this  reduction  in  the  capital  assets  of  the  com- 
pany they  recommend  that  the  share  capital  be  reduced  by  writing 
off  ill  per  share  from  the  5Cii,000  preference  shares  and  £3  per 
share  from  the  75,000  ordinary  shares.  In  order  to  maintain  the 
same  relative  position  of  the  two  classes  of  shares  as  it  stood  at  the 
incorporation  of  the  company,  it  is  proposed  that  the  rate  of  divi- 
dend be  increased  as  follows  : — 

"  On  the  preference  shares  from  10  per  cent,  to  15  per  cent.,  and 
on  the  ordinary  shares  from  12  per  cent,  to  :iO  per  cent.  :  the 
division  of  any  surplus  profit  between  the  two  classes  of  share- 
holders remaining  as  at  present — viz.,  one-fourth  thereof  among 
the  preference  and  three-fourths  among  the  ordinary  shares. 

"  The  result  would  be  that  before  division  of  surplus  profits,  the 
preference  shares  would  be  entitled  to  the  same  amount  of  prefer- 
ential dividend — viz.,  t>3.  per  share,  and  the  ordinary  shares  to  the 
same  amount  of  dividend — viz  ,  128.  per  share,  as  they  were  respec- 
tively entitled  to  at  the  date  of  the  incorporation  of  the  company. 
In  other  words,  the  500.000  preference  shares  will  be  entitled  to 
participate  in  each  year  in  the  profiis  up  to  £l.">0.0Co  before  any 
distribution  is  made  among  the  ordinary  shareholders.  In  the 
event  of  liquidation  the  rights  of  the  two  classes  of  shares  remain 
as  at  present,  so  that  the  preference  shares  shall  first  receive  £5  per 
share  before  any  distribution  is  made  to  the  ordinary  shares.  The 
voting  power  now  enjoyed  by  the  respective  clsisses  will  not  be 
affected.  The  board  strongly  recommends  the  adoption  of  these 
proposals  in  the  interests  of  shareholders  themselves.  If  the  reduc- 
tion is  approved,  the  resumption  and  maintenance  of  the  payment 
of  dividends  will  be  much  facilitated." 


Callender's  Share  and  Investment  Trust,  Ltd. 

Mr.  T.  0.  Callender  (chairman)  presided,  on  September  ISth,  at 
the  first  annual  meeting  of  the  above  company.  The  proceedings 
were  purely  formal,  and  the  foUowiEK  report  (to  which  brief 
reference  was  made  last  week)  was  adopted  on  the  motion  of  the 
chairman.  The  earnings  in  respect  of  interest  and  dividends  on 
investments  from  May  10th,  lyl2,  the  date  on  which  the  company 
commenced  business,  to  August  31st,  1913,  amounted  to  £14,720. 
A  further  amount  of  about  £1,400  will  become  due  in  respect  of 
div'idends  on  ordinary  shares,  which  there  is  every  reason  to  believe 
will  be  punctually  paid,  but  as  these  dividends  have  not  yet  been 
declared,  no  credit  has  been  taken  for  this  sum  in  the  accounts  now 
submitted.  Atter  paying  all  working  expenses  and  writing  off 
£1,007  in  respect  of  preliminary  expenses  and  cost  of  issue  of 
debenture  stock,  the  gross  prolit  amounted  to  £19,227.  From  this 
has  to  be  deducted  interet^t  on  de.)ti.iure  stock  and  calls  paid  in 
advance,  £7,022,  leaving  an  available  balance  of  £12,2u5.  It  is 
proposed  to  pay  a  dividend  at  the  rate  of  5  per  cent.,  Itsa  income- 
tax,  whereof  an  interim  dividend  of  2i  per  cent,  less  iacime-t«x. 
was  paid  on  May  8th,  1913.  This  will  absorb  £8.270  ;  redemption 
fund,  amount  deposited  with  debenture  stock  trustees,  being  first 
annual  payment,  £1,800,  leaving  to  be  carried  forward  £2,135. 
During  the  year  advances  have  been  made  to  Calleuder's  Cable  and 
Construction  Co.,  Ltd.,  and  the  balance  now  due  in  respect  thereof 
is  £102,000.  The  interest  on  these  advances  has  been  paid  up  to 
date.  The  total  cost  of  the  formation  of  the  company  and  the  issue 
of  the  debenture  stock  was  £7,673.  Of  this  £1,007  has  been 
written  off  as  above,  and  it  is  propesed  to  write  off  the  remainder, 
£6,666,  by  nine  annual  instalments  of  £741. 
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STOCKS    AND    SHARES. 


Tuesday  Evenlngi 

The  principal  feature  in  the  Stock  Exchang:e  markets  since  our 
last  notes  appeared  has  been  the  droppingr.  and  the  raising:  of  the 
fear  that  there  mierht  be  a  general  strike  on  all  the  railways. 
Althou<rh  the  markets  professed  that  they  did  not  expect  the 
threat  would  materialise,  precautionary  measures  were  taken 
against  the  possibility  of  such  a  thing: ;  and  as  soon  as  the  pressure 
was  withdrawn,  prices  bounded  up  sharply.  This,  of  course,  was 
particularly  the  case  in  the  Home  Railway  list,  but  Traction  shares 
of  most  kinds  were  affected,  and  our  catalog^ues  show  a  fair 
number  of  improvements  on  the  week,  the?e  improvements  in  some 
cases  simply  replacingr  the  losses  sustained  just  previously. 

The  demand  for  Electric  Lighting  shares  has  come  to  something' 
of  a  halt.  Speculation,  what  little  there  is  of  it  in  so  sober-minded 
a  market,  looks  to  the  price  of  City  of  London  shares  for  its  inspira- 
tion. If  City  "  Lights  "  are  quiet,  it  may  be  taken  for  granted  that 
there  will  be  nothing  interesting  amongst  the  rest ;  the  Cities  for 
the  past  few  days  have  been  sticking  round  about  17.  Reference 
was  made  last  week  to  the  strength  of  County  Ordinary  ;  the  price 
gained  25?.,  and  at  one  time  buyers  came  along  at  12^.  They  were 
supplied  without  a  great  deal  of  difficulty,  however,  and  the  price 
thereupon  fell  back  to  11  J,  thus  showing  a  fall  of  12p.  6d.  on  the  week. 
The  Preference  lost  their  previous  '>?.  gain.  Amongst  the  others, 
Kensington  and  Knightsbridge  Ordinary  hardened  to  7f,  at  which 
price  the  yield  is  exactly  5  per  cent,  on  the  money,  taking  the  last 
dividends  as  the  basis.  Westminsters  are  better  at  9^.  There  is  a 
quiet  demand  for  Metropolitans,  but  the  only  change  in  the  com- 
pany's stocks  is  a  rise  of  a  point  in  the  Second  Debenture.  Other 
shares  are  steady,  without  quotable  alterations. 

Amongst  Home  Railways,  Metropolitans  have  recovered  their 
previous  fall  of  Ij.  and  Districts  at  34^  are  i^  higher.  The 
principal  activity  in  this  group  has  occurred  in  the  Underground 
Electric  issues.  The  £10  shares  fell  to  3|^,  rallying  on  Tuesday  to  4, 
and  so  showing  a  5s.  rise  on  the  week.  The  Is.  shares  remained 
about  half-a-sovereign,  varying  between  9s.  Ud.  and  lOs.  9d.  as  the 
outside  prices.  Buyers  came  in  for  the  Income  bonds  at  90,  and  as 
soon  as  the  sentiment  changed,  the  price  promptly  hardened  to  !lH. 
British  Electric  Tractions  are  better.  Central  London  Guaranteed 
Absented  Ordinary  stock  eased  off  to  80.  Metropolitan  Electric 
Trams  4i  per  cent.  Debenture  fell  2  to  84,  while  the  pre-ordinary 
list  tends  to  droop  a  little  here  and  there. 

The  reconstruction  prop'^sals  put  forward  by  the  British  Westing- 
house  Company  resulted  in  a  rife  of  ^^^  in  the  Company's  Preference 
shares.  The  scheme  is  regarded  favourably  on  the  whole  by  the 
market ;  and  though  it  is  open  to  criticism  in  certain  directions, 
it  is  considered  to  be  a  fair  attempt  to  deal  with  the  difficult 
situation  that  has  arisen  by  reason  of  the  past  misfortunes  of  the 
concern.  Modifications  may  be  suggested  at  the  meeting,  which  is 
to  be  held  on  the  Friday  in  this  week.  British  Aluminium  Ordinary 
are  also  harder  ;  and  of  the  Cable  shares,  Callenders  rose  i  to  llf. 
The  Willans  &:  Robinson's  shares  have  been  removed  from  the  lists 
for  the  time  being,  and  the  price  of  the  4  per  cent.  Debenture 
stock  at  575  shows  a  nominal  rise  of  1.  Electric  Construction  Pre- 
ference shares  are  better.     Aron  Preference  have  fallen  back. 

The  Telegraph  group  is  very  steady.  It  is  difficult  to  account 
for  the  continued  dulness  of  Anglo-American  Telegraph  stocks, 
and  the  market  explanation — namely,  that  there  has  been  some 
pressure  to  sell  on  behalf  of  deceased  estates — is  not  an  entirely 
satisfying  one  to  those  who  have  watched  the  decline  that  has 
been  going  on  so  steadily  for  the  past  few  weeks.  The  Preferred 
has  now  got  back  to  106.  Probably  the  real  reason  for  the  depres- 
sion is  the  vague  fear  that  if  the  United  States  Government  takes 
active  steps  against  the  trusts  in  that  country,  the  merger  which 
took  over  the  Anglo-American  Co.  may  have  to  be  dissolved.  The 
Deferred  stock  remains  at  23j. 

Of  the  Eastern  securities,  Eastern  Ordinary  is  i  up  at  129, 
Eastern  Extension  Debenture  is  a  similar  amount  to  the  good  at 
93i,  and  Globe  Preference  rose  J  to  12|.  The  Company  has  declared 
its  usual  quarterly  dividend.  lodo-Europeans  continue  to  advance, 
and  West  India  and  Panama  shares  are  steady.  Mackay  Common 
fell  3  points,  although  the  Preference  at  69^  is  1^  better.  Chile 
Telephone  shares  are  a  little  lower.  National  Telephone  Deferred 
holds  its  advance  at  7g.  The  rise  in  Marconis  was  checked  by 
profit-taking  sales  as  the  end  of  the  account  approached.  After 
touching  4i,  the  price  of  the  parent  shares  receded  to  3|,  this 
having  its  natural  effect  upon  the  Preference  shares  and  upon  the 
issues  of  the  subsidiaries. 

The  Latin-Canadian  group  presents  a  few  points  of  special 
interest,  but  the  market  for  the  various  companies'  bonds  is 
becoming  rehtricted  in  its  supply  of  stock,  and  prices  are  therefore 
hardening.  Mexico  Tramways  First  Bonds,  Rio  Bonds  of  both 
kinds,  and  Sao  Paulo  Tramway  Debentures  are  better  to  the  extent 
of  i  to  a  point.  Mexico  Tramways  shares  «ased  off  to  982  in 
sympathy  with  a  drop  in  Brazilian  Tractions.  The  latter  had  been 
run  up  to  99,  and  the  Preferred  to  101  i, but  from  these  prices  there 
were  slight  reactions  that  took  the  quotations  back  to  98  and  100 
respectively,  the  Common  showing  ^  rise  on  the  week.  There  is 
quiet  buying  going  on  of  various  foreign  tramway  shares, 
Singapores,  for  instance,  being  in  demand  this  week  at  5s.  Lisbon 
Electrics  are  flat,  both  Ordinary  and  Preference  falling.  Electrical 
Development  of  Ontario  bonds  put  on  li  to  93.  Monterey  bonds  at 
74  are  1  i  lower.     The  British  Columbia  issues  show  small  rises. 

Keen  interest  follows  the  coursj  of  raw  rubber,  and  of  the 
market  in  the  shares.  Both  had  a  relapse  after  hardening  up  a 
little,  thd  improvement  being  brought  about  by  a  proposal  to 
establish  a  central  selling  agency  which  might  be  able  to  regulate 
the  price  of  the  raw  material,    To  this  suggestion  a  good  deal  of 


support  has  been  promised  ;  Irat  not  all  the  people  most  interested 
see  eye  to  eye  over  the  matter,  and  unless  there  is  practical 
unanimity,  it  is  difficult  to  understand  how  the  market  can  derive 
much  benefit  from  this  protective  influence.  At  Manaos,  one  of  the 
ports  from  which  Brazil  rubber  is  exported,  trade  is  reported  to 
have  come  practically  to  a  standstill  in  consequence  of  the  crisis  in 
the  rubber  trade. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  September  24tti. 


CHEMICALS,  &0. 

Latest 
Price, 

Fortnight's 
Inc.  or  Deo, 

a  Acid,  Hydrochloric 

per  owt. 

6/- 

•  • 

a     „     Nitric 

22/- 
8d. 

•  • 

m     „     Oxalic           

per  lb. 

a     „      Sulphnrio 

per  cwt. 

5/6 

.. 

a  Ammoniac  Sal        

It 

42/. 

•  • 

a  Ammonia,  Muriate  (large  crystal) 

per  ton 

£30  10 

a  Bleaching  powder 

*• 

m  5 

.. 

■  Bisulphide  of  Carbon 

M 

£li 

•  • 

a  Borax 

tl 

f  17  10 

a  Copper  Sulphate 

ti 

£24 

5s.  inc. 

a  Lead,  Nitrate         

II 

£30 

a      „     White  Sugar 

tl 

£27  10 

£1 10s.  inc. 

a      „      Peroxide 

II 

£32 

•  • 

e  Methylated  Spirit 

per  gal. 

2/6 

•  • 

a  Potassium,  Bichromate,  in  casks 

per  lb. 

Bid. 

•  • 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

•  • 

a        „       Chlorate 

per  lb. 

Bid. 
45d, 

•  • 

a        „       Perchlorate 

1, 

•  a 

a  Potassium,  Cyanide  (98/l(X)  %) . . 

II 

7id, 

,  . 

(for  mining  purposes  only) 

a  Shellac         '  . . 

per  cwt. 

100/- 

5/-  dec. 

a  Sulphate  of  Magnesia 

per  ton 

£410 

•  • 

a  Sulphur,  Sublimed  Flowers 

1* 

£810 

a        ,1        Recovered 

II 

£5  10 

•  • 

a        „        Lump 

II 

£6 

•  • 

a  Soda,  Caustic  (white  70/72  %)   •  • 

II 

£10  6 

•  • 

a      „     Chlorate        

per  lb. 

^d. 

t  • 

a      „     Crystals         

per  ton 

£8  6 

•  • 

a  Sodium  Bichromate,  casks 

per  lb. 

8d, 

•  • 

METALS,  &c. 

b  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£96 

•  • 

b          „          Wire,  in  ton  lots 
(1  to  14  S.W.Q.) 

II 

£121  6  8 

•  • 

b          ,1          Sheet,  in  ton  lots   . . 

If 

£126 

.  • 

p  Babbitt's  metal  ingots'    . . 

II 

£50  to  £221 

» • 

c  Brass  (rolled  metal  2*  to  12"  basis) 

per  lb. 

8Jd. 

c      „     Tube  (brazed) 

(1 

lOJd. 
9^3, 

gd.  dec. 

c     „        „     (solid  drawn) 

II 

c      „     Wire,  basis 

H 

8^d, 

c  Copper  Tubes  (brazed)     . . 

tl 

1/- 

c       „           „      (solid  drawn) 

»» 

llfd. 

g       „      Bars  (best  selected) 

per  ton 

£91 

£h  ino. 

g       „      Sheet          

II 

£91 

jE6  ino. 

g       „      Rod  

M 

£91 

^5  inc. 

d       n      (Electrolytic)  Bars 

11 

£78  10 

£1 15s.  inc. 

d       II                 „           Sheets     .. 

II 

£96  10 

JE146S.  inc. 

d       n                n          Rods 

tl 

£81 

£1  15s.  inc. 

d       „                 „           H.C,  Wire 

per  lb, 

lOid, 

id.  inc. 

/Ebonite  Rod           

II 

4/6 

. . 

/       „        Sheet         

II 

4/- 

,, 

n  German  Silver  Wire 

II 

1/10 

•  • 

b  Gutta-percha,  fine 

II 

6/6  to  7/6 

, , 

b  India-rubber,  Para  fine  . . 

II 

3/8 

, , 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

54/9 

, , 

/     „    Wire,  galv.  No.  8,  P,0.  qual. 

,1 

£14 

, , 

g  Lead,  English  Pig 

tl 

£21 

2/6  ino. 

m  Manganin  Wire  No.  28  . . 

per  lb. 

6/6 

•  • 

g  Mercury         

per  bot> 

£7  5 

•  • 

e  Mica  (in  original  cases)  small  . . 

per  lb. 

6d.  to  8a, 

•  • 

e     1,               H           „      medium 

II 

8/6  to  6/- 

•  • 

e     11               ,.           II      large   .. 

II 

7/6  to  11/- 

•  * 

0  Nickel,  sheet,  wire,  &c 

II 

3/6  to  4/6  nom 

,  , 

p  Phosphor  Bronze,  plain  castings 

II 

1/1  to  1/3J 

•  • 

p         „           „    rolled  bars  &  rods 

11 

1/Oi  to  i/a 

•  • 

p         ,1           „  rolled  strip  &  sheet 

It 

l/2i  to  1/5} 

•  • 

0  Platinnm      

per  OB. 

IBS/- 

•  • 

d  Silicium  Bronze  Wire 

per  lb. 

lid. 

,  , 

r  Steel,  Magnet,  in  bars     . . 

per  ton 

£66 

.  , 

£^  Tin,  Block  ^English) 

tt 

£194  to  £195 

£2  dec. 

n    ,1     Wire,  Nos.  1  to  16    . . 

per  lb. 

a/7 

•  • 

p  White  Anti-friction  Metals 

per  ton 

£60  to  £328 

,  , 

k  Zino,  Bb'trVlellleMontagnebnd.) 

H 

£26  10 

•• 

a  G.  Boor  £0o, 

b  The  British  Alnminlnm  Co,,  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  &  COi 

e  F.  Wiggins  &  Bona, 

/  Indla-Rabber,  Gatta-Peroha   and 

Telegraph  Works  Oo„  Ltdi 
g  James  h  Shakspeare, 
b  Bdwud  Till  &  Co, 


Qaotations  sapplied  by— 

Boiling  k  LowOi 
k  Morris  Ashby,  Ltd, 
/  Richard  Johnson  Si  Nephew,  Ltd, 
m  W.  T.  Glover  4  Oo„  Ltd, 
II  P,  Ormiston  A,  Sons 
o  Johnaon,  Matthey  A  OOu  Ltd, 


r  Wi  Fi  DennlB  k  Ooi 


Globe  Telegraph  and  Trust,  Co. — The  directors  have 

declared  an  interim  dividend  of  2s.  per  share  on  the  ordinary  shares 
for. the  past  quarter. 

Stotliert  &  Pitt,  Ltd, — A  financial  daily  states  that  a 
dividend  of  10  per  cent.,  free  of  income-tax,  on  the  ordinary  shsures 
for  the  year  is  announced,  £2,000  is  placed  to  reserve,  and  £2,100 
carried  forward. 
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SHARE     LIST     OF     ZLSOTBIOAL     OOMPAMIZB. 


ENULI8H    ELECTRICITY   SUPPLY   AND   POWEB   COMPANIES. 


NAMB. 


Bonniemoatb  ft  Poole,  Ord,    . . 

Do.    M%Pre( 

Do.    Beoond  6  %  Prel. 

Do,    4i  %  Deb.  Btook  . . 
Brompton  A  KenalDgton,  Ord... 

Do.    T%Onm.  PreJ 

Oentr»l  Eleotrio  Bapply,  4  %\ 

GTaar,  Deb,  J 

ObsrlDg  OroBB,  Weet  End  ft  City 

Do.    44%Oam.  Pref 

Do.     •'Olty     Undertaking"! 
4i  %  0am.  Pref.  / 

Do.         Do.  4%  Deb 

Obelsea,  Ord 

Do,    4^%  Deb 

Olty  of  London,  Ord 

Do,    6%0iun,  Pre! 

Do,    6%  Deb 

Do,    4i  %  Second  Deb, 
Ooonty  of  London,  Ord 

Do,    6%  Pref 

Do.    4i%Deb 

Do.    4)  %  Beoond  Deb, 
BdmandBon'B,  Ord,         ..        .. 

Do.    6%0uni.  Pref 

Do.    6%  Non-Cam.  Pref.      .. 

Do.    4i  %  FlrBt  Mori.  Deb.  . . 
Folkestone 

Do.    6%  Com.  Fret 

Do.    <i  %  First  Deb 

Hot* 


Stock 

DlTldendB 

or 
Bbare. 

for 

• 

I9ia.  191<«. 

10 

6 

5t 

10 

«4 

44 

10 

6 

6 

Stock 

44 

4* 

6 

10 

91 

6 

T 

7 

100 

4 

4 

•  8 

6 

51 

0 

«i 

44 

6 

44 

4i 

100 

4 

4 

6 

5 

4t 

Stock 

44 

44 

10 

9 

6f 

10 

6 

6 

Stock 

B 

5 

100 

44 

44 

10 

6 

51- 

10 

6 

(> 

Stock 

S 

4* 

Stock 

4h 

£3 

S 

6 

6 

6 

,  , 

,  , 

too 

44 

44 

6 

B 

6 

B 

6 

5 

100 

44 

44 

B 

9 

OlOBing 
OnotattoDo 

Sept.  '2■^r<^. 


9J-10i 
84-    94 

%-  io| 

96  —  98 

—    i» 


94  —  97 

43-  42 
4|—    4i 

84-     4 

90  —  92 

44-  6 
94  —  97 
16  J-  174 
Ui-  18} 

114  -116 
99  -101 

118-  124 

ii§-  124 

im  -104i 

98  —101 

4  —    4| 
li-    2 

80  —  83 
4A—  6 
44—    6 

89  —  91 
7i-    8J 


Blse 

Present 

+  or 

Tield 

Fall 

P.O. 

— 

- 

£  s.  a. 

6  17    1 

4  14    9 

6  15    8 

4  11  10 

6  11     1 

4    12 

4    2    6 

5    2    7 

4  17    3 

B  la    6 

4    7    0 

6    0    0 

4  12    9 

6    2  10 

-  4 

4    9    0 

4    4    9 

4    9    1 

-8 

4  19    0 

-i 

4  19    0 

4    6    2 

4    9    1 

Nil 

8    8    7 

,  , 

5    8    5 

6    0    0 

5    0    0 

+  1 

4  19    0 

6    9    1 

VkiSE, 


Kensington  ft  Enlgbtsbrldge,  Ord 

Do,    4  %  Deb 

Kent  Eleo.  Power,  44  %  Deb.  .. 
London  Electric,  Ord 

Do.    8%  Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan         

Do.    4i%0am.  Pref 

Do.    4}  %  First  Mort.  Deb. . . 

Do.    Bi  %  Mort.  Deb. 


Hortb  Metropolitan  Power  Sop-  \ 

£ly,  6  %  Mortgages  (Red.)  J 
.1 


ply,  6  %  Mortgages  (Rei 
ig    Hill,    6  %  Non-Gam. ) 
Pref,; 

Oxford  

St.  James'  and  Pall  Mall,  Ord, 

Do,    1%Pref 

Do.    84%  Deb 

Booth  London,  Ord 

Do.    6  %  First  Mort.  Deb.    .. 
Booth  Metropolitan,  T  %  Pref... 

Do.    4i  %  First  Deb.  Stock  .. 
Urban,  Ord 

Do.    6%  Cum.  Pref 

Do.    44%FlrstMort.  Deb. .. 
Westminster,  Ord,         ..        ., 

Do,    44%Oain,Ptel 


Block 

1 
DlTldendB 

or 
Share. 

(or 

• 

UU. 

191.3. 

B 

8 

8» 

i  Stock 

4 

4 

Stock 

44 

H 

8 

34 

B 

S 

6 

Stock 

« 

4 

B 

4 

4f 

B 

« 

*i 

Stock 

« 

*l 

Stock 

4 

34 

100 

B 

6 

U 

6 

6 

• 

7 

6* 

B 

10 

10* 

B 

T 

7 

100 

Bi 

34 

4 

64 

100 

6 

5 

1 

T 

7 

100 

«ft 

44 

£S 

Nil 

B 

8 

100 

44 

4i 

B 

10 

Mf 

6 

44 

44 

Ooftitfl 
Onotalios* 


Blae 

+  or 
Fall 


PreeenI 

Tleld 

p.e. 


T4-    8 

88  —  01 
74-78 

li-    1! 
4J-    5j 

89  —  93 

32- 
44- 
96  —  91 

79  —  Hi 

96-101 
9i-  10} 

64—    7 
824-  85i 

2|-    8i 
96  —  99 

96 

21-  n 

85  —  88 
9-94 
4i-    Bi 


1  ** 

99 


+  i 


+  J 


I 


0 

11 

6 

9 

a 

0 
0 

1 

4 


4  19    0 

5  U    7 

B  9  10 

6  8  1 
BOO 
4  I  10 

!  6  15    1 

6  10 

6  1    3 

4  10    6 


COLONIAL  AND  FOBEIGN  ELECTBICITY  SUPPLY  AND  POWEB. 


Adelaide,  6  %  Pref,         ..       .. 
Caiootta,  Ord 

Do.    6%  Pref 

Calgary  Power,  let  Mort.  Bda. 
Cinadian  Oen.  Bl.  Com,  .. 

Do.    7%  Pref 

Cordoba  Lt.,  Power  andT,,  Ord. 

Do.    5%  Deb 

Bleo.Lt.andP.ofCoohabamba,  1 

«  %  Bonds  [ 

Bleo.  Supply  Yiotoria,  6  %  1st ) 

Mort.  Deb.  i 

Bleo.  Dev.  Ontario,  6   %   Ist) 

Mort.  Bonds ) 

Kalgoorlle  Bleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kamlnlstlqola  Pow9r,B%  Q.  Bs. 

Madras,  Ord.         

Melboorne,  6  %  1st  Mort.  Deb. 
Mexican  Bl.  Lt.,  6%  1st  M.  Eds, 
Mexican  Lt,  ft  Power,  Common 

Do.    7%  Com.  Pref 

no.    f  %  Ist  Mnrt.  dali  Bda. 

Do.    6  %  2nd  Mort.  Bonds    . , 


B 

6 

6f 

6 

84 

B 

6 

5 

100 

B 

5 

moo 

1 

7+ 

MIOO 

1 

7 

1 

5 

100 

6 

5 

100 

6 

6 

100 

6 

5 

eeoo 

B 

5 

10/- 

Nil 

1 

6 

,  , 

1600 

B 

5 

6 

Nil 

100 

B 

6 

5 

$100 

4 

4 

$100 

1 

7 

K 

5 

100 

5 

5 

45-  6i 
7-7* 
4X-    5| 

91  —  93 

118  -117 

119  —124 

i-      H 
934-  B54 

92  —  94 
874-904 
92  —  94 

1 —     A 

102  —104 
li-    li 
108  —106 

78  —  82 
66  -  70 
974-102i 
91  —  93 
78  —  80 


6  17    1 

6  18    4 

4  17    6 

6    7    6 

6  19    8 

6  12  11 

6    8    1 

6    4    9 

6    7    8 

6  10    6 

+  14 

6    6    5 

Nil 

10  13    4 

4  16    2 

4  14    4 

6    1  11 

5  14    4 

6  16    7 

5    7    6 

6    5    0  i 

Monterey  Bly.  Light  ft  Power, ) 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt,,  Power  and  Coal,  1 

6  %  l8t  Mort.  Bonds  J 

River  Plate,  Ord 

Do.    6  %  NonCam.  Pref.     .. 

Do.    6%Deb.  Btook    .. 

Boy,  Bleo,  Co.,  Montreal,  il%\ 

Ist  Mort.  Deb.  / 

Bbawlnlgan  Water,  Capital 

Do.    6  %  Con.  iBt  Mort.  Bonds 

Do.    4i%Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Croa  Lt.,  P.  and  T.,  6  % ) 
Ist  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
lit  Mort,  6  %  Qold  ; 


100 

B 

5 

tioo 

9 

lOf 

1600 

6a 

6a 

Btook 
Do. 
Do. 

10 
6 
B 

6 
5 

100 

*i 

44 

Ills 

I' 

61 
5 
44 
44 

100 

B 

5 

1 

6 

6 

100 

B 

6 

72  —  76 

215  -826 

15-25 

207  —217 
102  —107 
974-  994 
101  —103 

140  —144 

105i-lO74 

1004-1024 

97  —ICO 

90i-  934 

I-    i 

108  —105 


-14 


6  11  7 

4    0  0 

•  • 

4    8  0 

B    9  1 

4  19  6 

4    7  5 

8  16  fi 

4  13  0 

4    7  10 

4  10  0 

6    8  1 

6  17  9 

5  14  3 


TELEeBAPH  AND  TELEPHONE  COMPANIES. 


Amaion  Telegraph         .. 

Do.    6%  Deb.  Red 

American  Telep.  ft  Teleg.,  Cap. 

Do.    CoUat.  Trost 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Aaglo  ■  Portognese   Tel.,  6  %1 
Mort.  Deb.  j 

Chill  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Oaba  Telegraph 

Do,    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum,  Pref 

Direct  United  States  Cable 
Direct  W,  India  Cable,  4J  %1 
Reg.  Deb.  / 
Bastern  Telegraph,  Ord.  Stock 

Do.    64%  Pref.  Btock.. 

Do.    4%  Mort.  Deb 

Bastern  Bxtension 

Do.    4%  Deb 

Bast  and  B.  Africa  Tel.  4  %\ 
Mt.  Db.  Maarltlas  Sob.  J 
aiobe  Telegraph  and  Trost 

Do.    6%  Pref 

Sreat  Northern  Telegraph 
Indo-Boropean  Telegraph 
Mackay  Companies  Common  . . 

Do.    4%  Com.  Pref 

Maroonl's  Wireless  Telegraph 

Do.    1  %  Com.  Partlo.  Pref. 


10 

44 

stock 

B 

5 

tioo 

B 

8 

$1000 

4 

4 

Stock 

B 

3 

Do. 

6 

6 

Do. 

30/- 

100 

B 

5 

B 

B 

Stock 

4 

4 

10 

6 

6( 

10 

10 

10 

6 

4 

4 

6 

10 

10 

4 

4t 

100 

44 

44 

Stock 

7 

7 

Do, 

84 

34 

Do, 

4 

4 

10 

7 

7 

Stock 

4 

4 

96 

4 

4 

10 

6 

6+ 

10 

6 

6 

10 

20 

5+ 

96 

18 

$100 

6 

5 

$100 

4 

4 

1 

20 

1 

17 

6i-    71 
93  —  95 

134  -136 
91  —  93 
62  —  65 

1064—1064 
as  —  234 

lOa  —104 

7f«-    V'n 
814-  884 


98  —100 

1274-1304 
75  —  77 
96  —  97 
124-  13 
93  —  96 

99  —101 

11  —  11 

124-  12L 
30A-  824 
57"—  69 
82  —  86 
68-71 
35-  4 
8i-8i 


6    2    0 

—1 

5    5    8 

,  , 

5  17    8 

+1 

4    6    0 

,  , 

4  12    4 

-  A 

6  12    8 

.. 

6    7    8 

. , 

4  16    2 

-}4 

6    5    7 

4  15  10 

6    9    9 

6    9    0 

•  a 

6    6    8 

,  , 

6  18    0 

5  12    3 

,  . 

4  10    0 

+    ^ 

6    7    3 

4  10  11 

,   , 

4    2    6 

,  , 

6    7    8 

+  1 

4    4    3 

•  . 

3  19    3 

6    4    4 

+    * 

4  16    1 

6    3    1 

■n 

5  10    2 

-8 

5  17    8 

+  14 

5  12    S 

-4 

5    0    0 

-A 

6    0    9 

Monte  Video  Telephone,  Ord, .. 

Do,    6  %  Pref 

New  Tork  Telep,,  44% Gen,  Bnds, 
Oriental  Telep,  and  Bleo.         . . 

Do,    6%  Cum.  Pref 

Do,    4%  Red.  Deb 

Paoiflo  and  Buropean  Tel.,  4  % ) 
Ooar,  Debs.  / 

Reoter's       

Bobmarine  Cables  Trost 
Telephone  Co.  of  Egypt,  44  %  ) 
Deb.  Red,  / 
United  River  Plate  T'elephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America  . . 

Do,     4  %  DebB.,  1  tj     ,600) 
goar.  by  Bras.  Sub.  Tel,  f 
West  India  and  Panama  Teleg, 

Do,    6  %  Com,  1st  Pref, 

Do,    6  %  Cum,  and  Pref. 

Do,    6%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Deb 

Western  Union  44  %  Fdg,  Bonds 


1 

6 

6 

1 

B 

5 

100 

44 

44 

1 

10 

1 

B 

C 

stock 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

8 

6 

Btook 

44 

44 

B 

8 

6* 

S 

R 

5 

Si 

24 

.. 

100 

4 

4 

10 

'I 

10 

6 

10 

6 

6 

100 

6 

5 

10 

71 

7 

Block 

4 

4 

$1000 

44 

44 

QCl Qftl 

9}-    lOi 
124  —137 

96  —  97 

64-    7 

lA-lA 
94  —  97 


9g-  1 
9—94 
99  —101 
13i-  18i 
91  —  93 
94  —  96 


-i 


6  13  0 

6  14  3 

4    9  4 

6    8  6 

4  16  0 

4  10  11 

4    13 

9  17  6 

4  14  6 

4  19  9 

B  14  4 

4  11  0 

4    8  4 

4    8  6 

4    6  11 

6  18  5 
6  6 
4  19 
6  5 
4  6 
4  14 


*  Unless  otherwise  stated,  all  shues  are  fnlly  paid.  a  Paid  in  deferred  interest  warruitB.  i  Interim  Dividend. 


Ss.  in  Funded  Dividend  Cert 
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SHARE    LIST    OF    ELECTRICAL    OOlHTANIEB.-HContvivsd.) 

ELECTBIC   RAILWAYS   AND   TSAMWAT8.— HOME. 


Ni^ME. 


Bath  Tmns.  Prel.  Ord.  .. 

Do.    6%  Pre! 

Do.    44%  Deb 

Brit.  Bleo.  TrkO.,  6  %  Pref. 


Do.        Do.  Deferred 

Do.       Do.         6%Cnm.Pr'f 

Oo.  7%  Non-Cum.  Pr'l. 

Do.  6%Perp.  Deb,      .. 

Do.  4i  %  and  Deb. 

Central  London  Railway,  Ord. 

Do.    Gtd.  Assented    . . 

Do.    Pref 

Do.    Gtd.  Assented     ..        .. 

Do.    Def 

Do.    Gtd.  Assented     . . 

Do.    4  %  Deb 

City  ft  B.  London,  6  %  Pref.,  1891 

Do.         Do.         1B96    .. 

Do.         Do.         1901     .. 

Do.        Do.         1908    .. 

Do.    4%  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    44%  Deb 

I  le  of  Thanet  Trams,  6  %  Pref, 

Do,    4  %  Deb 

rianoasblre  United,  6  %  Deb.  ., 
London  and  Suburban,  Ord.    .. 

Do.         Do.      6  %  Cum.  Pref. 

Do.         Do.     4i  %  Ist.  Deb. 


Stock 

DlTidendB 

or 
Share. 

for 

* 

1913. 

1913. 

I 

Nil 

1 

6 

5 

100 

4i 

4* 

100 

100 

,  , 

.   , 

100 

6 

6 

100 

3 

100 

6 

K 

100 

*h 

44 

100 

8 

u 

100 

4 

100 

4 

4 

100 

,  , 

4 

100 

a 

100 

,  , 

4 

100 

4 

4 

100 

6 

6 

mo 

6 

5 

100 

5 

6 

100 

6 

6 

100 

4 

1 

6 

6+ 

100 

44 

44 

6 

•ih 

100 

4 

4 

100 

6 

e 

1 

1 

, , 

5+ 

100 

4i 

44 

Closing 

Qnotations 

Sept.. 

23rd. 

1^ 

A 

u  — 

S" 

§3- 

7? 

12  - 

14 

44- 

6 

86  - 

89 

48  — 

61- 

94  - 

97 

7fi  - 

711 

13  — 

75 

70  — 

81 

77  - 

79 

81  — 

83 

75  - 

77 

79  - 

81 

97  — 

99 

P8  - 

100 

98  - 

100 

9T  - 

99 

97  - 

99 

93  - 

95 

^- 

i^ 

6S  - 

73 

2t'r- 

^^^ 

73  - 

78 

76  - 

78 

J- 

8 

ft- 

H 

74  - 

79 

Rise 

+  or 
Fall 


Present 

Yield 

p.o, 

£  a.  d. 

Nil 

6    S    0 

6  17    0 

•  • 

0  14  10 

6  17    8 

6    8    1 

5  14    0 

4    0    0 

4  18    9 

P     1    8 

4  16    8 

a  13    0 

4  18    9 

4    0  10 

6    0    0 

5    0    0 

6    10 

6    1    9 

4    4    3 

7  13    7 

6    8    3 

4  17    7 

6    2    7 

6    8    3 

5  is  11 

NAME. 


L  3ndon  Eleo.  Rail w'ys,  4  %  Deb. 
L  }ndon  United  Trams,  4  %  Deb. 
Metropolitan  Kallway  Oonsol. . . 

DOi    Bnnplns  Lands    . . 

Do.    84%  Deb 

Do.    84  %  Pref 

Do.    84  %  Con.  Pref 

Metropolitan  District  Ord, 

"  "    Deb 

Deb 

Prior  Lien    .. 

First  Pref 

Gtd 

Metro.  Eleo.  Trams,  44  %  Deb. 

Do.    5%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do,    44  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4%  Deb 

Underground    Eleo.    Railways 

Do.    "A" 

Do.    6%  First  Cam.  Ino.  Deb 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do.    «4  %  Deb 


Stock 

Dividends 

or 
Share. 

(or 

* 

1913. 

1913. 

100 

4 

4 

100 

4 

4 

100 

^ 

14+ 

100 

3| 

2^ 

100 

8 

84 

100 

8 

84 

100 

a 

34 

100 

Ni 

100 

6 

6 

100 

4 

4 

100 

4 

4 

100 

t 

44 

100 

84 

100 

44 

4* 

100 

fi 

6 

1 

34 

1 

u 

5 

100 

44 

44 

1 

6 

6+ 

100 

4 

4 

10 

,  , 

,   , 

1/- 

,  , 

100 

6 

6 

100 

4* 

44 

100 

fi 

6 

6 

Nil 

6 

8 

14+ 

100 

44 

44 

Closing 
Qnotations 

Sept.  28rd. 


91  - 
61  - 
47  - 
59  - 
83  - 
77  - 
77  - 
34J- 

136  - 

92  - 
95  - 
82  — 
74  - 
82  - 
89  - 

i,   - 

y 

8a  — 

68^1 


vol  - 

99  - 

91  - 

4- 

Bg 

81  - 


98 

65 
474 
61 
P6 
79 
79 
841 
139 
94 
97 
84 
76 
86 
9J 
4S 

^J 
85 

i 

72 

41 

Ill 

101 
92 

'      g 
3J 
'  85 


Rise 

+  or 
Fall 


+  li 
— i 


FreieDl 
Yield 

P.O. 


+  i 
-~  TO 

+  14 


4  B.  d, 

4  6  0 
6  3  1 
8  10  8 
4  10  a 
4  a 
4  8 
4  8 
Nil 
4  6 
4  5 
4  a 
6    7 

4  12    I 

5  4     8 

6  8    8 

7  's  6 
5    6    5 

8  0    0 

5  11     1 
Nil 
NU 

6  8  1 
4  9  I 
6  IJ    5 


6    6    0 


ELECTRICAL    RAILWAYS    AND    TKAMW AYS.— COLONIAL    AND    FOBEIBI^. 


Anglo-Arg,  Trams,  Ist  Pref.     . . 

Do.    SndPref 

Do,    4%  Deb 

Do,    44%  Deb 

Do,    6%  Deb 

Auckland  Trams,  5%  Deb. 
Bombay  Elec,  B.  it  Trams,  Pref. 

Do.    44%  Deb 

Do.    6%  and  Deb 

Brazilian  Traction  Light   and  \ 

Power  / 

B  .'isbane  Trams  Invt.,  Ord.     . . 

Do.    6%  Pref 

Do.    44%  Deb 

B,  Oolnmbia  Elec.  Rly„  Del,    .. 

Do.    Pref.  Ord 

Do.    6%  Pref 

Do.    44  %  iBt  Mort,  Deb, 

Do.    44  %  Vaaooaver  Deb,    .. 

Do.    4|%Oon,  Deb 

Caloatta  Trams,  Ord 

Do,    6%  Pref 

Do,    44%  Deb 

Oape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo,  Tr.  &  Lt.,  6  %  Deb, 
Havana  Eleo.  Rly.,  6  %  Bonds 
Kalgoorlle  Elec.  Trams  . .        . . 

Do,    6%ADeb 

Oo,    6%BDeb 


6 

^\ 

54 

6 

H 

64 

100 

4 

4 

100 

44 

4^ 

100 

s 

5 

100 

B 

5 

10 

6 

6 

100 

44 

41 

100 

6 

6 

$100 

6 

6+ 

6 

8 

8+ 

6 

6 

5 

100 

44 

4J 

100 

8 

8+ 

100 

6 

6 

100 

6 

5 

40 

4: 

^^ 

100 

4. 

il 

100 

4 

4} 

6 

7 

e 

e 

5 

100 

44 

44 

1 

6 

6 

Bt 

5 

100 

4 

4 

100 

C 

6 

•1000 

B 

6 

1 

Nil 

100 

6 

5 

100 

8 

4iJ- 

*i 

&2  - 
96  - 
984- 
100  - 
10| 
94  - 
96  - 


'  m 

■  41 

■  94 

■  98 
1004 

-102 
114 

■  96 
-  99 

974-  981 


7i 

41- 

99  ■ 

126  • 

113  - 

103  - 

10b  - 

100  - 

94  - 

51- 

4J- 

96  - 

H- 

92  - 
904 
944 

85  ■ 
36  ■ 


-  7g 

-  6i 
-lf.2 
-129 
-116 
-106 
-103 
-102 

-  96 


99 

97 
944 

984 

A 
90 
86 


5  11    4 

,  , 

6  18  11 

4    5    1 

4  11  10 

4  19    6 

♦   18     0 

5     4     4 

,^ 

4  13    9 

5    1    0 

-H4 

6    1  10 

6    5-0 

4    8  11 

4    8    3 

-H 

6    4    0 

6    8    5 

+  i 

4  14     4 

4    7    6 

4    8    8 

+  h 

4    8    7 

5  12    0 

4  17    7 

,. 

4  11    0 

6    8    1 

4    9  11 

4    3    6 

6    5  10 

6    1    6 

Nil 

5  11    1 

•  • 

La  Plata  Eleo. Trms, Ord.         .. 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„      Eleo.  Tr.  (I»a4),  Ueb.  ... 
Mauaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    . . 

Do.    6%  Bonds 

Para  Elec.  Rlys.  &  Lt.,  Ord.    . . 

Do.    6%  Pref 

Do.    6  %  Ist  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.   .. 
Rangoon  El.  Tr.  &  Sap.,  Pref. .. 

Do.    44%  Ist  Deb 

Riode  Janeiro  Trams,  Ist  Mort.  I 
6  %  Bonds  ; 

Do.  6  %  Mort.  Bonds 
Sao  Paolo  Tram,  Lt.  and  P,  1 
6  %  1st  Deb.  i 
Singapore  Trams,  B  %  Deb.  . . 
Southern  El.  Tr.  B.A.,  6  %  Deb, 
Un.  Eleo,  Trams  Monte  Video  . . 

Do.    6%  Pref 

Do.    6  %  Ist  Deb 

Winnipeg  Eleo,  Bly„  44  %  Deb, 


1 

1 

4Sd. 

6 

1 

6 

Cf 

1 

6 

6 

100 

B 

5 

5 

6 

6 

1^00 

5 

5 

100 

6 

5 

f  1000 

6 

5 

$100 

»t 

7 

.. 

6 

5 

100 

6 

6 

6 

10 

lot 

6 

6 

6 

100 

6 

6 

1 

64 

6 

6 

6 

100 

*i 

44 

•  • 

6 

5 

100 

6 

5 

$;oo 

6 

6 

100 

6 

6 

100 

6 

5 

6 

7 

7 

E 

6 

6 

100 

B 

5 

100 

4 

4i 

If-  u 

I  -  li 

ii-  -in 
91  -  96 

4|-  54 
101  -103 
87  —  8J 
97-99 
97  J  -  1*94 
91  —  93 
934-  1'54 

6-64 
ii  -  64 
984-1004 

1»-  l| 

6—64 
95  —  97 

1021-103i 

97  -  98 

1024-  1044 

86  —  89 
93  —  95 

4g-  5 

97  —100 
984  -1004  xd 


-A 


—  1 
+  4 


+  i 
+  i 
+  i 


6  16 

4  16 

5  1 

6  4 

5  17 

4  1>  1 

6  13  4 

6  1  0 

7  0  8 

5  7  6 

6  5  8 

7  18  10 
6  17  1 
4  19 
4  0 
6  9 
4  12 


6 
0 
1 

9 

4  16  10 

5  3  0 

4  16  8 

6  la 

6  6 

7  0 

5  18 

6  0 
i  9 


MANUFACTUBIN9  COMPANIES. 


Aron,  Ord ..        .. 

Do,    6%  Pref 

Baboook  &  Wilooz  .. 

Do,    Pref 

British  Aluminium,  Ord,  .. 

Do,    6  %  Cum.  Pref 

Do,    6  %  Prior  Lien  Debs,  . . 

Do.    Deb.  Stk 

Bl.St  Helsby  Cable 

Do.    Pref 

Do.    Deb 

BriuBh  Thomson-Hoaston,  Deb, 
British  Westinghoafie,  Pref,    .. 

Do,    Deb 

Do.    6%  Prior  Lien    .. 
Browelt,  Lindley,  Ord 

Do.    Pref 

Brash,  7%  Pref 

Do,    6  %  Prior  Lien  Deb,     . . 

Do,    M%Deb 

Do,    44  %  Second  Deb,         .. 
Callender's  Cable 

Do.    Pref,  

Do,    Ceb...        ..        ,.        .. 
Oastner-Kellner 

Do,    Deb 


1 
I 
1 
1 

1 

1 

100 

100 

6 

6 

100 

100 

8 

100 

100 

1 

1 

a 
100 
100 
100 

B 

B 

100 

1 

100 


7 

6 

16 


6 
6 
5 
lU 
6 

^ 

Nil 
4 


Nil 
6 


16 
6 

44 
30 

a 


6 
5 
5 

6 

44 

44 

4 

6 


5 

44 

44 

'5 

44 

44 


3A-    3A 
l^fl-    Ii'b 

92  —  95 
83  —  86 
81—    8| 
5|—    6i 
99  —102 
921  _  95| 

ii-    14 

66  —  63 
101  —104 
a/-  —8/. 
8/-  —8)6 
0-      i 
704-  754 
854-  404 
28  —  27 
11  —  11| 

m-  6A 

96  —  99 
103  —105 


8  12    4 

-t'« 

7  13    4 

6    0    5 

4    3    6 

1 

—32 

•  ■ 

6    8    0 

6    5    8 

6  16    a 

5  14    3 

4  16    0 

4    8    3 

4  14    0 

+  ^^ 

Nil 

5  15  11 

6  15    5 

Nil 

Nil 

Nil 

6  13    5 

11    a   a 

16  13    4 

+  } 

6    7    8 

4  18    9 

4  10    6 

6    8    2 

4    6    9 

>Deb, 


Orompton  &  Co., 

Dick,  Kerr 

Do,    Pref 

Bdison  &  Swan,  A,  £8  paid 

Do,    folly  paid  . .        . . 

Do,    4%  Deb 

Do.    6  %  Second  Deb, 
Bleotrio  Oonstraotion    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref, 

Do.    Deb 

General  "IlleotriOi  6%  Fret. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do,    Deb 

Indla-Rubber,  8.  &  T,    . . 

Do,    Pref 

Telegraph  Oonstraotion.. 

Do,    Deb 

Wilians  A  Robinion 


100 

6 

1 

Nil 

, , 

1 

« 

6 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

6 

5 

9 

6 

a 

t 

7 

10 

1 

7 

100 

5 

10 

6 

6 

100 

4 

4 

B 

16 

101 

6 
100 

S 

44 
44 

10 

74 

10 

B 

6 

19 

30 

5+ 

too 

4 

4 

too 

4 

4 

- 

644-  B94 


li-    li 
58  —  62 

65  —  70 

li-    2I 
6i-    7i 
93  —  94 
94-  lOi 
89  —  94 
12i-  18 

iU-  5A 

101-103 
12J-  13i 

98-  104 
37  —  89 
96-98 

66  —  GO 


*  Unless  otherwise  stated  all  shares  are  fully  paid. 


+  Interim  dividend. 


+A 


-H 


8    8    0 

7  is  10 
NU 
Nil 

6  9    1 

7  a  10 

8  0    0 
6  11 

9  18 

5  4 

6  14 

4  6 

5  16 
4 
4 

6  9 
4  18 
6  8 
4  1 
6  13 


9 
2 

a 

H 
1 
5 
8  11 
7  5 
1 
0 
1 
8 
4 


Bank  rate  of  Discount  44  per  cent.,  April  17th,  I9t3. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    AUGUST.    1913. 


The  electrical  exports  for  August,  which  are  summarised  below, 
show  a  return  approximately  to  the  June  level,  the  figure  for 
July  having  been  abnormally  inflated  by  a  large  export  of  tele- 
graph cable  ;  the  total  exports  amounted  to  £434,226,  compared 
with  £660,363  for  July.  The  imports  at  £216,301  are  almost 
exactly  the  same  as  in  July,  £216,908  ;  and  the  re-exports  have 
fallen  to  the  exceptionally  low  value  of  £17,654,  compared  with 
£34  462  in  July. 

Allowing  for  the  absence  of  the  big  telegraphic  item,  the  most 
noticeable  falling  off  in  the  exports  is  still  fouad  under  the  heading 


of  telegraphic  cable  and  apparatus,  being  in  the  neighbourhood  of 
£30,000  :  the  telephone  section,  on  the  other  hand,  showg  an  increase, 
but  batteries  are  down,  and  there  is  a  heavy  drop  in  electrically- 
driven  machinery.  With  these  exceptions  there  in  no  gntA. 
difference  between  the  returns  for  the  two  months.  The  imports 
table,  however,  shows  variations  in  all  the  items,  although  the 
total  is  practically  unchanged.  In  particular,  glow  lamps,  elec- 
trical goods  and  electrically-driven  machinery  have  fallen  off, 
while  batteries,  machinery  and  meters  show  eubetanttal  gains. 
Oar  be^t  customers  for  the  month  were  again  India  and  New  South 
Wales,  with  Argentina,  Canada  and  Brazil  well  to  the  fore. 


Registered  Exports  of  BritisU  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


DeetinatioD  of  exports  and  oonntry  ccDglgning 
imports. 


o 
o     g 

hn        V 

o  C  « 


,0^00 
cS  O  C 

c  *  « 
*  *-  s 

CD  $  ao 

S-2  '^ 

a 


^ 


bo 

B 

He  a- 

■^  c  ^ 
■^^  o 


o 
a 


a. 

b   « 

ce  — 

•J-  0 
O  w 

SB 


C 


ID  CO 

O  C     'g         , 

O  q     I 

o  a 

s  ■"  1 


)     U  ~m  Ul 


r  * 
-.5 

*  o 


K 


S 


d  c  o 

'   o  s  c 

« -7-  J- 

'•2     H 


nS 


a 
o 

J3 


3  So 

<D  «  C 

H * 


^    C    (14 


o 


Russia,  Sweden,  Norway  and  Denmark 

Germany 

Netherlands,  Java  and  Dutch  Indies 

Belgium  ..•         •••         •••         •••         ••• 

France  ... 

Portugal  ..•         •.•         •••         ...         ••• 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Roumania  and  Turkey 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland  ...         

British  West  Indies  and  British  Guiana 

Mexico  and  Central  America  

Pfru  and  Uruguay      

!_/ 11116    •••     •••     •••     •*•     ••■     ••• 

x>r£izix  •••    •*•    •••    •••    •••    ••• 

Argentina         ...         ...         ...         ...         ... 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Tunis  and  Morocco 

British  West  Africa    ...         

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope ... 

IN  3(V&>1       •••  *••  •••  •••  •••  •«• 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar 


£ 

1,343 

1,426 

480 

601 

629 

626 

840 

336 

187 

45 

967 

1,696 

17 

90 

692 

767 

1,071 

4,389 

184 

1,682 

12 

2.039 

2,271 

881 

368 


•  •• 


•  •• 


•  •• 


China  and  Siam 

Japan  and  Korea 

India 

Ceylon  ... 

Straits     SettlementB,    Fed.     Malay    States 

and  Sarawak 
Hong  Kong 


•  ■« 


•  •• 

■  «• 

•  •• 


West  Australia 

South  Australia 

Victoria 

New  South  Wales 

Queensland 

Tasmania  ...         

New  Zealand  and  Fiji  Islands 


•  •• 

•  •  • 

•  ■• 

•  •• 

•  f  • 


•  •• 

•  •• 

•  •• 

•  •• 

•  •• 


Total,  £ 


•  •• 

:   288 

«  •• 

54 

•  •• 

1,441 

•  •  • 

238 

•  •  • 

3,586 

•  •• 

tes 

388 

289 

••• 

212 

•••' 

213 

••• 

276 

••• 

1,449 

••• 

1,040 

••• 

237 

••• 

83 

••• 

1,022 

£ 

34,234 

£ 

61) 
4,52; 
1,414 

364 

Hi. 

656 

40 

3,081, 

5( 


4,49f 


876! 

761.1 
l,64k| 
9,246i 

1041 
I 

696! 
1,880 
2,664 
3,063 
69 
1,067 


£ 

96 

35 

74 

149 

3,363 

J  09 

345 

4 

38 

690 
98 

91- 

376 

1,097 

1,271 

19 

19i 
108 
463 
328 
434 
189 
1,023 


1,833 
856 

7.975 
102 

2,198 
1,027 

1,637 

1,042 

7  680 

10,331< 

90 

25 

2,701 


74,850 


104 

834 

2,298 

213 

521 
126 

36 

280 

1,563 

76( 

250 

65 
974 


18,761 


22 


64 
30 

33 

996 

61 

•  •• 

325 
74 
224 
207 
182 

11 
14 
917 
399 
226 
206 
74 


522 

32 

1,277 

47 

161 
24  7 

402 

213 

1,291 

2,155 

92 

1,078 


11,572 


£ 
2,786 
694 
36 

78 


563 

22 
56 


84 
15 

23 


£ 

327 

27 

98 

9 

119 

39 

6 

8 

11 

;»7 

2,053 
63 


192 

245 

... 

906 

60 

ti24 

... 

13 

•••■  -^ 

•  •• 

> . . 

165 

303 

151 

3 

•  <  • 

50 

... 

.114 

•  «• 

956 

... 

559 

139 

1,465 

70 

76 

•  •• 

119 

•  •• 

553 

•  •• 

1 

837 

899 

281 

1,663 

40 

656 

•  •• 

115 

•  •• 

4,578 

6,141 

16,684 

£  ; 

5,12(' 
1,4141 
1.4861 
3,63(! 
2,81! 
32r 
4,987 
12  26( 
21f 
141 

4,08:- 

7,115; 

7.S( 

964 

8.'i6 

2,77t. 

8,867 

7,18:- 

1,6»^2 

66< 
50J 
2,450 
2,363 
3,984! 
148 
1,358 


3,793 
16,826 
19,876 

76 

2,664 
928 

330 
68( 

2,699 
11,994 

1,108 
649 
412 


£ 

25b 
71 

121 
259 


140,111 


280 
14 

89 

110 

697 

1,979 


600 

44 
17 
83 
16 
31 


93 

33 

4,746 

201 

i;i 

19 

24 

337 
310 
594 

75 


11,118 


196 

8 

2 

1.51, 

183 

166, 

26! 


661; 

33! 

...  ! 

36j 
7441 
41.5 
946, 
91& 

36 

121 

294 

2,092 

240 


106 

1,418 

1,870 

43 

72 
31 

360 

6 

1,223 

4,S6 

24 

246 


13,118 


£ 
21 
49 
51 


148 


12 


35 
22 
24 

177 


22 

28 

68 


13 


32 

64 

238 


6 
18 

10 

15 
14 


80 


1,130 


£  I 

65 

29 

119; 

1,295 

21 

120 

206 

45 

1,527 

96j 

74 1 
4,888' 

22fi! 
155 
201 
9,416 
^229 

362 
42 
12 

160- 

29 

8 

99 


2,199 

3^437 
170 

340 
44 

26 

39 

1,154 


£ 

313 

274 

.'.69 

36f 

1,023 

9».t 

110 

4,272 

4,008 

633 

699 

5,191 

19 

2.  .541 

7,6.35 

12,690 

669 


487 
175 
128 
3,982 
4,106 
103 
292 
132 

167 

960 

1,486 

30C 

4,664 
1,250 

711 
573 
147 


8,929!  2,995 
30 


1,454 
3,756 


41,078 


1,681 


65.429 


Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


£ 

10,937 
H,64l 
4,.324 
6,614 
8,255 
1.330 
7,692 

17,618 
9,317 
1,010 

5,981 

28,058 

1,127 

1,064 

5,799 

13,855 

27,834 

36,167 

3,311 

4,063 

1.569 

8,420 

14,637 

13,190 

1.157 

4,358 

186 

1 1,225 

21,809 

48,392 

1,686 

11,052 
3,902 

4,302 

3,110 

19,294 

40,926 

3,031 

2,276 

16,717 


434,226 


Russia,  Norway,  Sweden  and  Denmark 

Germany 

Holland 

Belgium 

France  ... 

Switzerland 

Italy      

Austria-Hungary 
United  States... 


•  •• 

•  •• 

•  •  • 


•  •  • 

•  •  • 


•  •• 

•  •• 

•  •• 


•  •• 

•  •• 


Total,  £ 


2 

•  •• 

•  ■  • 

12 

•  •  • 

•  •■ 

6,004 

76 

509 

6 

84 

31,898 

1,545 

6,046 

10,364 

5,691 

46,264 

14 

3,824 

8,331 

... 

0 

•  •  • 

350 

653 

•  •  • 

109 

6 

1,005 

2,423 

59 

174 

•  •• 

... 

3,711 

926 

570 

233 

300 

274 

987 

177 

474 

321 

... 

659 

4,008 

313 

1,101 

26 

8 

•  ■  ■ 

167 

1,440 

... 

89. 

... 

3,0;^6 

... 

>.• 

6 

.■■ 

«  ■  • 

•  •• 

... 

13 

160 

... 

105 

130 

•  •• 

•  •  • 

323 

1,265 

5.442 

76 

624 

2,528 

•  •• 

10 

1.902 

15,624 

14,991 

697 

548 

7,092 

38,998 

7,682 

11,340 

8,234 

73,473 

15,080 

6,944 

14,817 

5,426 
8,601 

11,817 

530 

235 

159 

33 

2,682 

29,383 


12.034 

.122,562 

1,123 

20,685 

7,963 

3,379 

3,201 

2,029 

i  42,695 

215,571 


Additional  imports  :  Spain,  carbons  £550  ;  Canada,  telegraph  and  telephone  apparatus  £65,  electrical  goods  £20,  electrical  machinery  £95. 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


9,677 

529 

•  •■ 

1,203         449 


•  •• 

4,784 

•  •• 

260 

197 

566 


17,664 


Total  Expobts  :  £434,226. 


Total  Re-Expobts:  £17,654. 


Total  Lmpobts  :  £216,301. 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Cnstoms  returns.  The  first  and 
third  columnfl  contain  many  amounts  relating  to  "  goods  "  otiierwiBe  onclassified,  the  latter,  doubtless,  oonaisting  of  similar 
materials  to  those  appearing  in  adjaoent  oolDnmB.  Imports  are  credited  to  the  country  whence  oonsigned,  whioh  ia  not  neceesarliy 
the  oonntry  of  origin, 
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APPARATUS    ON    HIRE. 


By  T.  C.  parsons. 


{Concluded  from  page  476.") 

Account  Forms. — The  form  of  accounts  for  this  purpose 
tjot  out  by  the  writer  for  the  Govan  Corporation  was  tliat  of 
a  triplicate  book.  The  Electricity  Department  made  out 
and  issued  the  accounts ;  a  copy  of  the  account  was  retained 


No. 


BURGH     OF    GOVAN     ELECTRICITY     DEPARTMENT. 

Helen  Street, 
GOVAN,    


191 


Mestrs. 


Dr.  to  The  Provost,  Magistrates  and  Cotincillors  of  the  Burqh  of  Qovan. 


To  Kent  now  due  for  Motors  and  Slide  Bails  as  under  :  — 
For  Quarter  ending  


Motor  of 

H.p.  at  £ 

pel 

annum 

Do. 

H.p.  at  £ 

do. 

Do. 

H.p.  at  £ 

do. 

Do. 

H.p.  at  £ 

do. 

Do. 

H.p.  at  £ 

do. 

Bets  Slide  Bails,        at  £ 

do. 

Do. 

a.t£ 

do. 

Do. 

at£ 

do. 

Do. 

at£ 

do. 

Do. 

at£ 

do. 

TOTAI, 

Corp.  No. 


£        s.     d. 


Note. — Any  inquiry  in  connection  with  this  Account  shou'd  be  made  to  the 
Burgh  Electrical  Engineer,  Electricity  Works,  Helen  Street,  within 
seven  days,  after  which  date  no  question  as  to  the  accuracy  of  same 
can  be  entertained. 

Payment  is  requested  to  be  made  within  ten  days  to 

John  Banein,  Collector,  Municipal  Buildings,  Summertown  Boad,  Govan. 


Office  open  from  9.30  a.m.  to  i.30 p.m.         Closed  on  Saturdays  at  1  p.m. 
Please  present  this  Account  when  Payment  is  made. 


Ncf. 


BURGH     OF     GOVAN     ELECTRICITY     DEPARTMENT. 

Helen  Street, 
^  GOVAN,    191 


Messrs, 


Dr.  to  The  Provost,  Magistrates  and  Councillors  of  the  Burgh  of  Qovan. 

To  Kent  now  due  for  Motors  and  Slide  Bails  as  under:— 

For  Quarter  ending  


Motor  of 

H 

P 

atf 

per  annum 

Do. 

H 

P 

at  £ 

do. 

Do. 

H 

P 

at£ 

do. 

Do. 

H 

P 

at£ 

do. 

Do. 

H 

P 

at£ 

do. 

Bets  Slide  Bails 

at  £ 

do. 

Do. 

at  £ 

do. 

Do. 

at£ 

do. 

Do. 

atje 

do. 

Do. 

atf 

do. 

Total 

Corp.  No. 


..     £ 


r^  s.  d. 

I I 

! 


in  the  book,  and  a  copy  was  sent  to  the  burgh  treasurer  or 
accountant  who  received  the  money.  There  was  also  an 
alphabetical  index  in  the  book,  so  that  any  account  could  be 
quickly  found  for  reference.  This  system  worked  well,  and 
samples  of  the  three  leaves  are  appended. 

When  the  accounts  were  made  out  at  each  quarter,  the 
total  amount  of  each  invoice  was  copied  into  a  ledger  and 
sent  up  to  the  treasurer  for  him  to  enter  the  date  of  payment. 
The  ruling  used  is  given  at  the  bottom  of  the  page. 

One  double  page  served  for  the  complete  year,  the  hirer's 
name  and  address  being  in  the  two  centre  columns  for  easy 
reference  to  both  pages.  The  account  number  is  the  one 
printed  on  the  top  right-hand  corner  of  the  triplicate  form. 

Electric  Heating. 

Whilst  electric  heating  is  exceedingly  useful  for  occasional 
use  and  for  special  cases,  it  cannot,  at  the  present  price  of 
current,  be  put  forward  as  a  commercial  competitor  to  the 
coal  fire.  To  attempt  to  do  so  will  only  bring  discredit  on 
electric  heating  ;  and  if  consumers  are  persuaded  to  install 
hired  radiators  with  the  idea  that  they  are  going  to  be  an 
economical  solution  of  the  domestic  fire  question,  the  result 
will  be  bad  for  the  hiring  department. 

It  must  be  remembered,  in  the  first  place,  that  by  far  the 
largest  proportion  Mt  the  population  must  have  heat  at  the 
lowest  cash  cost,  and  convenience  cannot  possibly  enter  into 
their  calculations  ;  this  will  be  clearly  brought  home  to 
everyone  when  it  is-  remembered  that  89  per  cent,  of  the 
population  do  not  pay  direct  income-tax,  and  that  therefore 
their  incomes  are  under  £160  per  annum. 

Electricity  has  so  many  other  uses,  in  which  it  is  superior 
to  all  competitors,  that  it  is  a  pity  prospective  consumers 
should  be  misled  as  to  the  cost  of  heating  and  induced  to 
put  in  heating  appliances,  to  find  in  the  end  that  it  is  a 
failure  on  the  score  of  expense. 

In  order  to  establish  a  comparison  between  the  two  ways 
of  heating,  tests  were  made  in  an  office  of  3,537  cb.  ft.  and 
in  a  private  room  of  2,831  cb.  ft.,  the  results  of  which  were 
as  follows : — 

It  was  considered  that  the  results  would  be  of  no  value 
without  a  record  of  the  temperatures  both  outside  the 
window  and  inside  the  room. 

The  office  had  two  outside  walls,  one  facing  north-west 
with  three  windows,  each  6  ft.  x  3  f t ,  and  the  other  facing 
north-east,  with  no  windows.  It  was  heated  first  by  a 
well  fire  and  then  by  a  3-unit  Bastian  heater.  Three 
thermometers  were  hung  up,  one  at  each  end  and  one  in 
the  middle  of  the  room,  and-  one  was  put  outside  the 
window.  Temperature  readings  were  taken  every  hour, 
and  the  coal  and  electricity  were  measured  for  several  days. 
During  the  coal-heating  tests  the  weather  was  considerably 
colder  than  during  the  electric-heating  tests  : — 

Heating  by  Coal  Fire. 


The  Treasurer  will  please  note  that  the  above  Account  has  been  delivered. 


Date, 
1911. 

Average 
outside 

temperature. 

OF. 

Average  rise 

of  tempf  rature 

in  room. 

°F. 

Coal. 

Cost  per 

day  at  20b. 

per  ton. 

Feb.  1 

27 

241 

49  1b. 

5-24d. 

„     2 

.       31-8 

231 

52   „ 

5-56d. 

„     3 

31-2 

18-8 

41   » 

471d. 

n      4 

»     6 

39-4 
44 

14-0 
115 

27    .., 
40   „ 

2-89d.  (Saturday) 
4-28d. 

„     7 

46'3 

12-5 

34    „ 

H-64d. 

„     8 

41-1 

16'2 

33   „ 

3-53d. 

«     9 

43 

14-0 

34    „ 

3'64d. 

„  10 

419 

38-4 

16-9 
16-8 

34    ,. 

3-64d. 

TO  hours 

347  lb. 

37-1  .Sd. 

Ruling  of  Motor  Ledger. — 


BURGH  OF  GOVAN  ELECTRICITY  DEPARTMENT. 
Motor  Rents. 


For  period  ending 

• 

For  period  ending 

Name. 

•^  a 

3- 

Amounts. 

Date  of 

payment. 

Arrears. 

No.  of 
Account. 

Date  of 
issue. 

Amounts. 

Q  d 

P4 

u 

Due. 

Paid. 

Due.    Paid. 

1 

1 

1 

Address.      For  period  ending 


—  o 

O  3 


Amounts. 


c9  en 


Due. 


Paid. 


For  period  ending 


o  c 

s.  >^ 

Pi 


A 


S  OS  Oi 

S  •  c  «  c 

U  O   C  ,    "   01 

*'  z  o  LS  "" 


Ambunts. 


rue.  I  Paid 


o  c 

I  s.  >> 


.1 

of  J= !  * 
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The  fire  was  lit  at  7.80  a.m.  and  the  temperature  readings 
were  taken  from  8.30  a.m.  to  5.30  p.m.  The  to^al  number 
of  hours  for  the  period  was  7G,  but,  of  course,  the  fire 
was  not  right  out  at  5.30  p.m.  The  variation  of  tem- 
perature in  different  parts  of  the  room  was  very  slight, 
the  maximum  being  5'^  F.,  on  February  1st,  and  the  mini- 
mum 1"  F.,  on  February  9th. 

Maximum  Variation. — February  1st,  1911, 

Reading  on  thermometer. 


XII 

10.45 

a.m. 

12  30 

p.m. 

2,30 

p.m. 

4 

p.m. 

5,15 
M 

p.m. 

INIM 

Time, 

8.30 

a.m. 

10.50 

a.m. 

12.30 

p.m. 

2.45 

p.m. 

5,1.5 

p.m. 

1.                   2, 

3, 

Outside, 

4H"5            515 

465 

28 

495            50 

505 

28 

52               53-5 

54-5 

V^ 

525           67 

52 

54               55 

54 

2« 

TION,    -FeBHUA 

RY  9th, 

1911. 

, — Readings  on 

thermometer. > 

u            a. 

3. 

Outside. 

52               52 

51 

44 

56               57 

67 

44 

59              60 

68 

43 

57-5           59 

61-5 

42 

58-5           59 

58 

42 

In  estimating  the  efficiency  of  a  coal  fire,  one  point  is 
frequently  lost  sight  of,  viz.,  the  heat  which  is  given  to  the 
brickwork  and  radiated  out  again  into  the  room. 

In  the  office  in  question,  the  temperature  was  taken  at  the 
entrance  to  the  chimney,  sufficiently  high  up  to  ensure  that 
the  gases  had  been  mixed  with  the  air  drawn  in  from  the 
room,  and  was  found  to  be  650°  F,,  and  at  the  same  time 
readings  at  the  chimney  pot  showed  195  '  F.,  the  difference 
being  455°  F.,  and  the  heat  represented  by  this  difference  of 
temperature  must  have  been  absorbed  by  the  brickwork  and 
a  fair  proportion  radiated  out  into  the  room.  In  the  case 
of  a  house  where  the  fireplace  is  in  an  inside  wall,  all  the 
heat  absorbed  by  the  brickwork  in  this  way  is  given  out 
into  the  house. 

After  these  tests  a  12-ampere  Bastian  radiator  was 
installed,  and  for  five  days  temperature  readings  were  taken 
in  the  same  way,  the  results  being  given  below  : — 

Heating  by  Electricity, 


Date. 

Average 

temperature 

outside. 

Average 

rise 
inside. 

Units. 

Cost  at 
Id  per  unit. 

Feb.  21 

...       50-3 

7 

21 

l8.    9d. 

.,     22 

...       39-6 

16-3 

28 

28.    4d. 

„     23 

...       45-3 

126 

29 

2e.    5d. 

„     24 

...       459 

9-8 

26 

23.    2d. 

„     25     . 

...       44 

130 

11 

lid.  C^at.) 

40  hours 

45-02 

117 

115 

9s.  7d. 

The  radiator  was  on  for  23  days  from  8.30  a.m.  to 
5.30  p.m.  and  for  four  days  from  8.30  a.m.  to  12.30  p.m.,  a 
total  of  223  hours,  and  during  that  time  GOO  units  were 
consumed,  an  average  of  2-69  units  per  hour. 

Since  the  radiator  was  first  installed  the  fire  has  notbefn 
lit,  and  all  the  heating  has  been  done  electrically,  and  frcm 
February  21  sb,  1911,  to  November  7th,  1912,  5,708  units 
were  taken,  the  temperature  of  the  room  being  usually  kept 
between  55  and  60  F.  This  practically  represents  the 
heating  for  one  and  a  half  seasons,  and  the  cost  at  Id.  per 
unit  would  have  been  £23  Us.  or  £15  16s.  per  annum 
for  one  fair-sized  room. 

The  variation  of  the  temperature  in  different  parts  of 
the  room  was  about  the  same  as  with  coal  heating,  the 
maximum  being  5*5°  F. 

Eleotbic  Heating. 

M((.r'iniuin    Variatwii  on  Frhrvary  22)iil.   1911. 

, Reading  of  'theimonit'^er. , 

Time, 

8. SO  

9.45  

12.45  

2.45  

5.15  ...  ... 

Mau-imum    Variation  im  Febntanj  24th,   1911, 


1. 

2. 

8. 

Outside 

56 

.-.1 

50-6 

42 

55 

55-5 

54-5 

40 

57 

56-5 

56-5 

41 

57 

67 

57 

31 

58-5 

.Wa 

58-5 

41 

Time. 
8,30 
9.45 

11.0 
2,40 
.3.50 
4.45 
5.25 


/ Readings  of   thermometer.  — > 

1-  2.  3.  Outside 


50 

47 

47-5 

40 

54 

53 

62 

42 

0.) 

52 

52 

39 

58-5 

o7'5 

67 

46 

59-5 

59-5 

58-5 

60 

61 

62 

t;o-5 

51 

59 

57-5 

58-5 

43 

The   results   in   the   living   room,  which  were  taken  in 
exactly  the  same  way,  were — 


Coal  Fibi.-^g. 

AverftKC  temperature  rise 
Coal  burnt 

Total  hourH       

CoBt  at  2')6.  per  ton      

Elkctric  Heating. 

Average  temperature  rise       

EnerKy  consumed 

Total  time         

Coat  at  Id.  per  unit      

Taking  the  total,  the  results  are — 

Officf. 

347  lb.  coal  gave  an  average  rise  of  16'8' 
112  units        „  „  „  11-7'- 


:3-8'  F. 
61  lb. 
28-6 
6-53d. 


9-0'  F. 
I12'5  anit«. 
HI  6  houn. 
9s.  4  id. 


F.  for  76  hours. 
F.    „    4m      ,. 


Assuming  a  direct  proportion,  there  would  be  required 
128  lb.  coal  to  give  the  same  amount  of  heat  for  the  same 
time  as  115  units,  or  one  unit  equals  I'll  lb.  coal.  Taking 
the  price  of  coal  at  203.  per  ton,  electricity  in  order  to  com- 
pete must  sell  at  'llOd.  per  unit. 

Living  Room. 

61  lb,  of  coal  gave  an  average  rifie  of  IS'S'^  F.  for  28'5  honru. 
112-5  units        „  „  „  9'»i   F.    „   81'6      „ 

and  assuming  a  direct  proportion,  there  would  be  required 
121  lb.  coal  to  give  an  average  rise  of  9-6'  F.  for  81m;  hours, 
so  that  121  lb.  coal  can  be  taken  as  equal  to  112-5  units,  or 
one  unit  equals  1-075  lb.  coal,  and  assuming  coal  at  20s.  per 
ton,  electricity  to  compete  must  sell  at  -llSd.  per  unit.  The 
efficiency  of  coal  heating  is  often  stated  as  being  as  low  as 
10  per  cent.,  but  these  figures  would  point  to  a  consideiably 
higher  value. 

Taking  the  case  of  the  first  room,  115  x  3,428  = 
394,220  B,TH.u.  =  heating  value  of  electricity  used,  and 
it  has  been  shown  that  128  lb.  coal  has  the  same  effective 
heating  value,  so  that  394,220  -^  128  =  3,097  =  effective 
B.TH.u.  per  lb.  of  coal.  There  were  actually  about  15,ou() 
B.TH.u.  per  lb.  of  this  coal,  so  that  the  efficiency  is  about 
20*5  per  cent. 

The  amount  of  ventilation  will  obviously  affect  the  number 
of  units  taken  to  heat  up  a  room,  and  in  all  the  experiments 
in  the  private  office  one  window  was  open  six  inches  at  the 
top.  The  area  of  the  windows  was  54  sq.  ft.,  and  of  the 
walls  745  sq.  ft.,  and  if  the  formula  for  the  kw.  required  to 
heat  a  room — 


.,   _  (30  A  +  SB  +  n  r)  20-4   x  / 


KW.  = 


where 


3,600  X  1,000 
A  =  sq.  ft.  of  window  surface, 


be  applied, 


B  =         „       wall  surface, 

c  =  cubic  contents  of  room, 

/  =  temperature  rise, 

n  =  number  of  times  air  changed  per  hour, 

then  it  would  appear  that  the  number  of  times  the  air  was 
changed  per  hour  averaged  ten. 

The  writer  is  aware  that  this  is  considerably  in  excess 
of  the  number  of  changes  of  air  per  hour  necessary  for 
health,  but  the  difficulty  of  regulating  this  is  great  and  will 
depend  also  on  the  number  of  people  in  the  room,  and  it  is 
better  to  err  on  the  side  of  changing  the  air  too  frequently 
than  not  to  change  it  often  enough. 

Even  supposing  that  the  air  was  only  changed  three 
times  per  hour,  the  energy  consumed  would  be  r2(»6  units 
per  hour,  against  a  coal  cost  of  --Md.  per  hour,  so  that  to 
reduce  the  electrical  cost  to  the  same  price,  energy  would 
have  to  be  sold  at  •282d.  per  unit,  and  this  is  assuming  that 
the  coal  cost  remained  the  same  with  three  changes  of  air 
per  hour  as  it  was  with  ten  changes,  and  of  course  it  would 
really  be  lower. 

The  writer  considered  that  it  would  be  of  interest  to 
obtain  figures  from  heating  by  gas  fires,  and  observations 
were  taken  for  a  week  in  an  office  heated  by  the  latest  and 
most  efficient  type  of  gas  fire. 

The  area  of  the  windows  was  107  sq.  ft.,  of  the  walls 
1,613  sq.  ft.,  and  the  cubic  contents  of  the  room 
8,325  cb.  ft. 

Readings  were  taken  in  the  same  way  for  a  week  of 
47  hours.  The  average  temperature  rise  was  11  •7'"  F., 
with  a  consumption  of  2,240  cb.  ft.  of  gas.     It  was  merely 
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a  coincidence  that  the  temperature  rise  was  exactly  the  same 
as  in  the  case  of  the  electrically-heated  oftice. 

The  following  is  a  tabulation  of  the  readings  obtained  : — 


Date. 

Average 
outside 
tempera- 
ture. 

Average 
inside 

tempera- 
ture. 

Average 
rise  of 
tempera- 
ture. 

Cubic  feet 
of  gas. 

Cost  at  38 
per  1,000. 

Feb.  12     .. 

481 

57-44 

934 

440 

10  56d. 

„     13      .. 

4497 

5712 

12-15 

360 

8-4d. 

„    H      .. 

43-8 

55-27 

11-47 

410 

984d. 

„    15      .. 

433 

54-y 

11-6 

220 

5-28d. 

„     17      .. 

40*54 

53-3 

12-76 

480 

ir52d. 

„    18      .. 

4018 

531 

12-92 

340 

8-16d. 

(Sat.) 


47  hrs. 


43-48 


55-18 


117  2,240         53  76d, 


The  total  gas  consumed  for  one  complete  heating  season, 
from  October  5th,  1912,  to  April  29th,  1913,  was 
66,500  cb.  ft.,  which  at  2s.  per  1,000-  =  £6  13s. 

In  the  previous  year  the  coal  cost  was  £4  4s.  2d.,  but  this 
included  the  period  of  the  coal  strike,  and  the  fair  com- 
parison is  with  the  year  before  that,  when  4  tons  18  cwts. 
cost  £3  13s.  7^d.,  so  that  comparing  gas  at  2s.  with  coal  at 
20s.,  gas  costs  1*37  times  the  price  of  coal,  and  the  relative 
cost  of  heating  by  the  three  systems  would  be  : — 

Coal,  at  20*  per  ton,  equal  to  1. 

Gas,  at  28.  per  l.OOU  ob.  ft.,  equal  to  r37. 

Electricity,  at  Id.  per  unit,  equal  to  8-4. 

These  figures  demonstrate  the  hopelessness  of  attempting 
to  oust  the  domestic  fire  by  electricity,  even  at  the  low  rate 
of  ^d.  per  unit,  but  for  occasional  uses  and  in  special  cases 
it  is  excellent,  and  would  be  far  more  used  if  radiators  were 
let  out  on  hire  at  reasonable  rates.  One  particularly  suitable 
place  is  an  hotel  bedroom,  where  it  is  usual  to  charge  Is.  for 
a  fire.  If  a  radiator  were  fixed  with  a  shilling  slot  meter, 
it  would  pay  both  the  hotel  proprietor  and  the  guests  who 
wish  for  a  fire  for  a  short  time. 

Renfal. — There  are  so  many  diiferent  patterns  of  beaters 
that  a  definite  price  cannot  be  fixed  for  all,  but  as  a  general 
principle  it  may  be  taken  that  the  life  of  radiators  built  up 
of  sheet  iron  can  be  taken  at  10  years,  those  built  up  of 
isheet  copper  at  12  years,  and  those  built  up  of  cast  metal  at 
15  years.  The  renewals  will  vary  according  to  the  type  of 
heating  element,  and  must  be  allowed  for  in  each  separate 
class  :  in  the  lamp  radiators,  to  be  safe,  a  renewal  of  half 
the  lamps  per  annum,  and  in  the  convector  and  Bastian 
heaters  the  renewal  of  all  the  elements  in  four  years. 

Taking  the  sinking  fund  as  improved  at  3  per  cent.,  and 
the  interest  at  3-5  per  cent.,  these  charges  will  be  : — 

For  10  years'  life,  12-228  per  cent,  of  the  first  cost ; 
„     12  „  10-546 

,,     lo  ,,  8'876 


It 


The  following  list  then  gives  the  cost,  rental  and  upkeep 
of  the  diflFerent  types  of  radiators,  based  on  these  principles. 
It  should  be  remembered,  however,  that  the  prices  given  for 
the  radiators  are  simply  the  ordinary  trade  terms  for  a 
single  radiator,  and  that  very  much  better  terras  would  be 
obtained  if  a  contract  for  a  large  number  were  entered  into, 
so  that  the  cost,  rental  and  upkeep  would  therefore  be 
loiver  in  actual  practice  than  the  figures  given. 


Tjpe. 
Cheap  21amp  radiator    ... 
4-lamp  ditto. 

Betterclaas  2-lampradiator 
4-lamp  ditto. 

F-type  Bastian  heater     ... 
C.I.  convector,  1,OOU  watts 

1, 500  watts  ditto 

Sheet  copper.  1,500  watts 

„  „       2,000  watts 

,,       2,600  watts 


Pir.-t 
cost. 

20/- 
2.5/- 
65/- 
77/- 
48/- 
55/- 
62/6 
7*^/6 
92/- 
103/6 


Esti- 
mated 
life. 

lOyrs. 
10  „ 
10  „ 
10  „ 
15  „ 
15  „ 
\',  „ 
12  „ 
12  „ 
12  ,. 


Rate  % 
for  sink- 
ing fund 

8-723 
8  723 
8-723 
8-723 
5-376 
5-376 
5  376 
704  6 
7-046 
7-046 


Interest 
and  sink- 
ing fund. 

29-3d. 

36-7d. 
103d. 
113d. 

ol-]2d. 

58d. 

66d. 

97-5d. 
116-5d. 
131d. 


Be- 
newa's. 

30d. 

.60d. 

30d. 

60d. 

46d. 

33d. 

495d 

49  5d, 

66d. 

82-5d, 


Bent 
per 
ann. 

^v- 

8/- 
11/- 

14/6 
8/- 

10/- 
12/6 
16/- 
18/- 


The  procedure  would  be  much  the  same  as  in  the  case  of 
the  motors  on  hire.  There  would  be  a  difference  in  the 
application  form  and  in  the  valuation  book,  to  suit  the 
different  apparatus.  There  would  be  no  necessity  to  send  an 
inspector  round  to  examine,  unless  the  hirer  sent  to  say  that 
something  was  wtong. 

Wiring. — The  wiring  in  connection  with  the  radiators 
should  not  be  done  free  noi  included  in  the  rental  for  the 
apparatus,  and  if  done  at  all  should  be  paid  for  out  of 
revenue  and  charged  up  to  the  hirer. 


Building  contractors  when  putting  up  new  properties 
should  be  urged  to  install  plugs  in  the  different  rooms,  so 
that  a  radiator  can  be  put  in  at  any  time. 

Wiring  contractors  also  should  be  circularised  as  to  the 
necessity  of  putting  in  wires  of  sufficient  size  to  take  electric 
heating  and  cooking  apparatus  which  is  certain  to  come 
later  on.  The  present  tendency,  especially  in  tenements,  is 
to  cut  down  the  copper  to  the  lowest  in  order  to  give  a  cheap 
price,  but  this  policy  will  prevent  the  adoption  of  electric 
heating  and  cooking,  because  people  will  not  go  to  the  bother 
and  expense  of  putting  in  special  wires,  particularly  where 
the  house  is  not  their  own. 


AIR    FILTER    PLANTS    FOR    ELECTRIC 
GENERATORS. 


The  subject  of  air  filtration  in  connection  with  the 
cooling  of  electric  generators  has  been  prominent  of 
late  ;  the  following  description  of  modern  type  of  air 
filter  plant  which  has  been  developed  by  Messrs.  Balcke 
and  Co.,  Ltd.,  of  Westminster,  S.W.,  may  there- 
fore be  of  interest.  Its  construction  is  shown  dia- 
gram matically  in  figs.  1-3.  It  consists  of  a  wooden  frame, 
stretching  apparatus,  pocket  frames  and  pockets.  The 
wooden  framework  is  made  of  the  very  best  selected  pitch- 
pine,  of  very  strong  section,  free  from  all  defects,  and  securely 
connected  by  mortised  and  tenoned  joints,  cleats  and  bolts. 
The  whole  of  the  woodwork,  both  of  the  framework  and  the 
other  parts  of  the  filter,  is  treated  with  linseed  oil.  If 
specially  called  for  it  can  be  impregnated  under  pressure 
with  fireproof  composition,  after,  in  the  first  instance,  the 
sap  in  the  wood  has  been  removed  by  vacuum.  The  filter 
is  thereby  rendered  absolutely  fireproof,  right  through  every 
fibre  of  the  wood. 

The  stretching  apparatus  for  each  section  of  the  filter 
consists  of  two  horizontal  bars,  each  of  which  is  tightened 
by  two  screws  (10),  between  which  and  the  bars  is  inter- 
posed a  spring  (12),  so  that  any  slackening  or  tightening  of 
the  cloth  due  to  atmospheric  influences  can  be  automatically 
taken  up.  The  pocket  frames  are  hooked  into  an  clastic 
steel  wire  rope  (8),  so  that  any  inequalities  in  the  depth  of 
the  pockets  are  automatically  adjusted.  The  main  timbers 
of  the  pocket  frames  (2)  are  made  of  best  selected  pitch- 
pine  ;  the  thin  sections  of  best  fir.  They  carry  at  one  end 
the  tightening  frame  (1),  and  for  the  ea'^y  removal  of  the 
pockets  a  handle  (3).  The  pockets  are  made  of  best  cotton 
cloth,  and  can  be  impregnated  with  fireproof  solution.  They 
are  bound  at  the  pure-air  opening  with  a  strong  linen  tape, 
with  elastic  cord  for  fixing  the  pocket  to  the  tightening 
frame  (1).  It  will  be  seen  from  the  drawings  that  the  cord 
forming  the  end  of  the  pocket  is  pressed  into  a  groove  on 
the  outer  rim  of  the  tightening  frame,  and  rests  against  tie 
partition  frame  (4),  between  each  two  individual  pockets, 
while,  at  the  same  time,  the  pocket  frame  can  move  inde- 
pendently of  the  tightening  frame,  so  that  immediately  a 
pocket  is  placed  into  position  and  fixed  to  the  elastic  wire, 
an  air-tight  joint  is  made  between  the  tightening  frame  and 
the  partition  frame  (4),  the  friction  at  the  joint  relieving 
any  tension  on  the  cord  of  the  pocket  edging,  and  making  it 
thereby  impossible  for  this  to  be  drawn  out  of  its  position  in 
the  groove. 

The  erection  of  the  filter  is  exceedingly  simple,  and  after  the 
fitting-up  of  the  frame  and  stretching  apparatus,  the  pockets 
with  their  respective  pocket  frames  are  simply  inserted  in 
the  opening,  hooked  into  the  wire  ropes  and  stretched  evenly 
by  tightening  the  four  bolts  (10).  The  replacing  of  the 
pockets  is  equally  simple,  and  after  slackening  the  four  bolts 
referred  to,  they  can  be  immediately  unhooked  from  the 
frame  and  withdrawn  from  the  pure-air  space.  It  is  also 
possible,  after  having  withdrawn  two  or  three  pockets  from 
the  pure  air  space,  to  remove  the  remaining  pockets  wi'h 
their  respective  frames  from  the  impure-air  space. 

A  wet  air  filter  has  also  been  designed  by  Messrs.  Balcke 
to  meet  the  demand  for  a  type  of  plant  which  does  not  use 
cloth  as  the  filtering  medium  (see  fig.  4).  The  filter  casing  is 
of  galvanised  sheet  steel,  the  lower  portion  forming  a  water 
tank  and  the  upper  portion  the  filter  prop^-r,  each  being  pro- 
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vided  with  facings  for  the  water  inlet  and  outlet  connections. 
The  air  inlet  is  closed  with  wire  netted  doors,  which  coald,  if 
required,  be  replaced  by  louvred  doors.  Immediately  behind 
the  same  a  system  of  sprayers  is  arranged,  which  breaks  up 


I 


Fig.  1.— Balcke  Aib-Filter.     Section  on  b  c,  Fio.  2. 

the  water  into  a  fine  spray,  thoroughly  atomising  it.  The 
air  is  thereby  brought  into  intimate  contact  with  the  water, 
so  that  the  impurities  are  thoroughly  moistened,  and  either 
fall  by  gravity  into  the  tank,  or  are  separated  from  the  air 
by  the  baffle  plates.     The  atomised  spray  is  thrown  in  the 


B 


Fig   2. — Section  of  Air-Filter,  on  a  b,  Fia.  1. 

direction  of  the  air  flow,  so  that  instead  of  oflFering  resistance 
to  the  air  as  in  the  case  of  filters  where  the  direction  of  the 
spray  is  opposed  to  the  air  flow,  it  will  assist  the  flow  of  the 
air,  thereby  reducing  the  labour  thrown  on  the  fan  and 
generator. 

The  nozzles  are  made  of  gun  metal,  and  are  of  such  con- 
struction that  they  cannot  easily  choke  ;  the  piping  of  the 
sprayers  is  all  galvanised.     As  the  spraying  system  is  only  a 


Fig.  3.— Detail  at  Corner  n,  Fig.  2. 

few  inches  away  from  the  air  inlet,  it  can  be  attended  to 
without  entering  the  filter,  by  opening  the  doors  while  the 
filter  is  in  operation.  The  same  water  is  used  over  and 
over  again,  being  circulated  by  means  of  a  belt  or  motor- 
driven  centrifugal  pump,  which  will  generally  be  placed  in 


close  proximity  to  the  filter.  The  pump  is  designed  to 
deliver  the  water  to  the  nozzles  at  the  correct  pressure  to 
obtain  the  most  efficient  spraying. 

To  dry  the  air  thoroughly  and  retain  any  impurities  carried 
by  the  spray,  a  system  of  batlle  plates  is  arranged  at  the  air 
outlet  of  the  filter.  These  consist  of  galvanised  sheet  metal 
strips,  arranged  at  an  angle  to  the  longitudinal  centre  line  of 
the  filter,  alternate  rows  being  incline^!  in  opposite 
directions.  Each  baffle  is  provided  with  an  upright  channel 
at  the  outlet  edge,  into  which  the  particles  of  moisture  and 
impurities  are  thrown  and  drain  to  the  bottom  of  the  filter, 
preventing  any  deposit  being  carried  through  from  one  row 
of  baffles  to  the  next.  Although  the  baffles  are  placed 
at  close  intervals,  they  offer  practically  no  resistance  to  the 
air.  At  the  upper  end  of  the  spraying  system,  a  few  special 
nozzles  are  arranged  to  throw  water  on  to  the  top  of  the 


Air  Inlet 


rrrrm 


Cl»*n«d  Air 
OuHet. 


QarfJsK 


Tn  ^/^m 


Wire  netftd doors  (^ read  /earrei  con  je  iutifituitd) 


USaiat 


I  '-  Q^or  £{g}id 

tTa/f^        /re,fu,red 

Fig.  4.— Elevation  and  Plan  ok  Wet  Air-Filtkr. 


first  row  of  baffles  to  assist  in  washing  down  any  impurities 
retained.  The  air  outlet  end  of  the  filter  is  provided  with 
a  conical  cover,  to  which  the  air  duct  is  connected. 
In  the  side  of  the  casing  an  inspection  door  is  provided, 
which  can  be  glazed  if  required. 

The  tank  at  the  air  outlet  end  of  the  filter  is  provided 
with  a  large  wash-out  connection  and  overflow,  with  suitable 
valves  leading  into  one  common  drain  pipe,  as  at  this  end 
most  of  the  impurities  will  settle.  The  pump  suction  is 
arranged  at  the  opposite  (the  air  inlet)  end,  separated  from 
the  main  tank  by  a  sloping  partition  protected  with  a 
removable  cover.  The  flow  of  water  towards  this  suction  is 
exceedingly  slow,  so  that  all  the  impurities,  .vith  the  exception 
of  the  most  minute,  will  settle  in  the  bottom  of  the  tank 
without  getting  to  the  suction  chanil)er.  The  tank  is  pro- 
vided with  a  make-up  water  ball  cock  and  separate  con- 
nection for  quickly  tilling  the  tank  after  the  same  has  been 
washed  out,  from  the  same  source.  A  further  connection  is 
made  from  this  n.ake-up  water  pipe  to  the  inlet  end  of  the 
filter,  to  which  a  short  piece  of  hose  pipe  can  be  connected  to 
wash  out  the  tank  when  it  is  being  periodically  cleaned. 


Commercial    l>evelopmpnt    in   Canada. — We    have 

received  from  a  Canadian  corret^pondent  a  copy  of  the  "  Electric  Sei- 
vice  Magazine,"  which  i'?  issued  monthly  by  the  Toronto  Electric 
Light  Co.,  and  is  distributed  gratis  to  all  their  consumers.  The 
magazine  gives  illustrations  relating  to  the  company's  plant,  brief 
articles  and  notes  forcibly  driving  home  the  advantages  of  elec- 
tricity in  every  walk  of  life,  examples  of  handsome  fittings  in  the 
Bank  of  Toronto,  i:c.  It  is  a  bright  little  paper,  and  likely  to 
interest  the  layman  in  the  possibilities  of  electricity  supply. 
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WATER    STERILISATION    BY    ULTRA- 
VIOLET    RAYS. 


In  a  paper  recently  read  before  the  Societ*^  International  des 
Electriciens,  M.  de  Recklinghausen  gives  some  interesting 
particulars  of  an  improved  mercury  vapour  lamp  arrange- 
ment for  use  in  sterilising  large  quantities  of  water,  such  as 
the  whole  water  supply4o  a  town. 

The  first  experiments  were  carried  out  with  quartz  mercury 
vapour  lamps  of  the  Westinghouse  Cooper  Hewitt  Co.'s 
make.  The  lamp  was  inserted  in  a  separate  chamber  pro- 
vided   with   rock   crystal   windows  (fig.  1),  so  as  to  avoid 


Fig.  1. — Section  op  Sterilising  Chamber. 

actual  contact  between  the  lamp  vessel  and  the  water.  In 
this  way  the  comparatively  high  lamp  temperature  essential 
for  the  economical  production  of  the  ultra-violet  rays  was 
maintained.  The  water  to  be  treated  is  subjected  to  a 
preliminary  partial  filtration  to  remove  matter  in  suspension 
and  render  it  as  transparent  as  possible,  and  it  then  passes 
in  front  of  the  lamp  chamber  and  is  subjected  to  the  action 
of  the  rays. 

Experiments  with  apparatus  of  this  form  extending  over 
two  years  proved  that  at  an  expenditure  of  25  to  30  watt- 
hours  per  cubic  metre  of  water  practical  sterilisation  was 
attained.  Bacteriological  examination  showed  that  the 
number  of  germs  had  been  reduced  to  10  per  cubic  centi- 
metre (after  15  days'  culture)  and  in  many  cases  even  to 
zero.  The  colon  bacilli,  which  are  sometimes  found  in 
unpurified  w^ater,  were  entirely  absent  after  the  sterilisation. 
When  the  water  was  at  all  discoloured,  it  was  found  necessary 
to  reduce  the  rate  of  flow  past  the  lamp  to  obtain  equally 
good  bacteriological  results. 

On  the  whole,  these  early  experiments  were  satisfactory, 
but  showed   that  a  large  number  of  such  lamps  would  be 
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Fig.  2.— Improved  Form  of  Lamp. 


necessary  to  deal  witla  any  public  water  supply.  Conse- 
quently the  construction  of  a  more  powerful  form  of 
apparatus  was  decided  upon. 

With  the  original  shape  of  lamp  and  protecting  chamber 
only  some  GO  per  cent,  of  the  light  actually  reaches  the  water, 
and  in  order  to  reduce  tb'S  loss  the  form  of  lamp  was 
changed  to  that  shown  in  fig.  2.  It  consists  of  a  U-tube  of 
quartz  with  the  two  branches  quite  close  together,  the 
length  of  each  branch  being  6^  in.  in  Che  lamp   suitable 


for  a  500-volt  3-ampere  supply.  In  this  way  the  two 
electrodes  are  brought  together  at  one  end  and  are  cooled  by 
a  single  radiator,  whilst  the  luminous  portion  of  the  lamp 
is  free  to  be  inserted  into  an  external  quartz  tube  of 
comparatively  small  diameter  projecting  into  the  water 
chamber. 

Such  a  lamp,  though  connected  to  a  500-volt  circuit,  has 
about  375  volts  across  the  actual  electrodes  and  gives  some 
8,000  o.p.  measured  at  right  angles  to  the  length  of  the 
lamp. 

Comparing  this  lamp  with  the  older  110-volt  lamp  as 
regards  its  effect  on  the  colon  bacillus  (the  typical  bacillus 
in  polluted  water)  it  was  found  that  the  same  degree  of 
sterilisation  could  be  obtained  with  it  about  60  times  as 
quickly.  Compared  with  the  110-volt  8-ampere  lamp,  the 
effect  was  about  50  times  as  great  and  compared  with  the 
220-volC  3^-ampere  lamp  about  11  times  as  great. 

The  arrangement  of  the  lamp  in  the  water-flow  chamber 
is  shown  in  fig.  3.  When  two  lamps  are  required,  a  single 
straight  quartz  tube  running  right  across  the  chamber  is 
used  with  a  lamp  inserted  at  each  end  of  it. 

The  lamps  are  ignited  by  tipping  them  as  usual,  but, 
in  order  to  avoid  the  use  of  an  unnecessarily  wide  outer 
quartz  tube,  this  tipping  is  done  after  withdrawing  the  lamp 
(on  its  stand)  towards  the  back.      When  alight  the  lamp  is 


Fig.  3.— Section  op  Improved  Apparatus. 

returned  into  its  working  position  in  the  chamber.  The 
operator  is  protected  from  the  effects  of  the  ultra-violet  rays 
by  a  cover  containing  an  inspection  window.  Baffle  plates 
are  provided,  as  shown,  in  the  water  chamber  to  ensure  a 
thorough  stirring  of  the  water  whilst  under  the  action  of  the 
rays. 

An  electromagnetic  relay,  operated  by  the  lamp  current, 
is  arranged  to  cut  off  the  flow  of  water  should  the  lamp 
become  extinguished  at  any  time  accidentally.  Also,  when 
several  lamps  are  used  in  parallel,  the  circuit  is  so  arranged 
that  if  one  lamp  becomes  extinguished  accidentally,  the  rest 
are  immediately  cut  off  automatically. 

Such  a  plant  as  the  above,  provided  with  two  500-volt, 
three-ampere  lamps,  was  tested  with  from  1,600  to  2,000  cubic 
metres  (350,000  to  440,000  gallons)  a  day  of  ordinary  river 
water  which  had  been  roughly  filtered,  but  which  still  retained 
a  marked  yellowish  tinge.  The  resulting  water  contained 
from  0  to  9  germs  at  most  per  cubic  centimetre  (average 
2*5  germs),  whilst  originally  there  were  between  56  and  655 
germs  per  cubic  centimetre. 

An  important  question  in  connection  with  such  plants  is 
the  length  of  life  that  may  be  expected.  The  new  U-shaped 
lamps  have  been  only  recently  introduced,  but  the  experience 
gained  with  the  first  installations  has  shown  that  no  appre- 
ciable falling-off  in  ultra-violet  rays  occurs  at  least  up  to 
1,300  hours  of  work,  and  there  seems  to  be  no  reason  why  their 
life  should  not  extend  to  3,000  hours  or  more,  as  with  the 
ordinary  quartz  lamps.  In  the  laboratory  at  the  Sorbonne 
some  lamps  tested  after  7,000  hours'  use  have  shown  only 
from  10  per  cent,  to  15  per  cent,  reduction  in  ultra-violet 
rays. 


Insulated  Wires   in   Germany. — The   manufacturers 

of  insulated  wires  in  Germany,  exclusive  of  telephone  and  tele- 
graph wires,  formed  a  price  association  a  year  ago.  It  is  now  in- 
tended to  establish  a  sales  bureau  in  the  form  of  a  company,  which, 
whilst  allowing  a  suitable  profit  to  the  trade,  will  undertake  sales 
on  common  account  for  Germany.  The  level  of  prices,  it  is  stated, 
has  not  undergone  any  change. 
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The    ADjflo-.imeriean    Exposition,   l«)U.— A  great 

demonstration  of  what  the  progress  of  the  world  owes  to  Anglo- 
Saxon  invention  and  industry  will  take  place  at  the  White  City 
next  year,  in  the  shape  of  an  Anglo-American  Exhibition.  The 
inception  of  the  scheme  is  due  to  the  American  Society  in  London, 
and  the  actual  work  was  inaugurated  at  a  meeting  at  the  Mansion 
House.  The  support  which  the  Exposition  has  received  since  the 
meeting,  exceeds  even  that  for  the  Franco-British  Exhibition  of 
1908.  The  Duke  of  Cjnnaught  has  consented  to  be  patron,  and  the 
Duke  of  Teck,  president  of  the  Exposition,  whilst  Lord  Curzon.  the 
Earl  of  Derby,  Lord  Rothschild,  Lord  Stratbcona.  Lord  Weardale, 
the  Lord  Mayor  of  London,  Sir  Archibald  Geikie.  the  Right  Hon. 
Sir  William  Mather,  and  Sir  Edward  Poynter.  have  accepted 
positions  as  vice-presidents  of  the  Exposition. 

The  Executive  Committee  includes  the  Earl  of  Kintore,  chair- 
man ;  Lord  Blyth,  chairman  of  the  Organi.-ing  Committee  :  the 
Hon.  Sir  John  A.  Cockburn.  Lord  Rotherham,  the  Hon.  Arthur 
Stanley,  and  most  of  the  vice-presidents. 

The  L'nited  States  Government  has  promised  its  cordial  co- 
operation and  support,  and  two  of  the  principal  buildings  and  one- 
half  of  the  Fine  Arts  Palace  have  been  set  aside  for  the  U.S. 
Government  exhibits. 

A  strong  American  Committee  has  been  formed,  as  well  as  an 
American  Executive  Committee,  and  a  Local  Executive  Committee 
in  each  of  the  important  cities,  all  of  which  are  working  with 
enthusiasm  to  make  the  Anglo-American  Exposition  surpass  all 
previous  exhibitions  held  in  London.  The  profits  wUl  be  devoted 
to  objects  of  national  utility  and  importance  in  the  United  Kingdom 
and  the  United  States. 
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A    REMOTE-READING    HYGROMETER. 


[by  our   BERLIN   CORKKSPONDENT.] 


A  DETERMINATION  of  the  moisture  of  air  is  of  the  highest  import- 
ance in  the  storage  rooms  of  slaughter-house?,  in  granaries  and 
storehouses,  in  the  malt-floors  of  breweries  and  malt  factories,  in 
the  workshops  of  spinning  mills  and  in  hothouses,  in  fact,  wher- 
ever goods  are  produced  or  kept,  the  quality  of  which  is  influenced 

^2J%,  — 
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Fig.  1. — Details  of  Hygrometer. 

by  the  variable  degree  of  atmospheric  moisture.  It  is  especially 
desirable  to  be  able  to  transmit  moisture  readings  to  remote  points 
of  a  given  building  or  set  of  buildings.  Where  there  are  ozone  or 
ventilation  plants  in  operation — in  schools,  banking  houses,  oflBces 
or  dwelling  rooms— the  provision  of  moisture  remote-gauges  is 
likewise  a  most  desirable  feature. 

A  reliable  remote-reading  hygrometer  has  recently  been  designed 
on  a  system  suggested  by  Mr.  Oonstanz  Schmitz,  by  Messrs.  Siemens 
Bros.  This  is  based  mainly  on  the  aspiration  psychrometer  prin- 
ciple, the  only  scientific  method  of  moisture  determination.  The 
mercury  thermometer  of  the  ordinary  apparatus  is  replaced  by 
quartz  glass  resistance  thermometers,  which  have  been  for  some 
years  used  with  satisfactory  results  for  remote  readings  of  tem- 
perature, their  small  dimensions,  reliable  insulation,  even  when 
damp,  &c.,  being  especially  valuable  in  this  connection. 

Two  such  quartz  glass  resistance  thermometers  are  arranged  in  a 
tube-shaped  casing  at  the  place  where  the  moisture  in  the  air  is  to  be 
checked  (fig.  1).  Thermometer  a  is  coated  with  a  porous  sleeve, 
drawing  up  distilled  water  from  a  vessel  c.     The  other  resistance 


Fio.  2. — Complete  Hygrometer  (Inverted). 

thermometer  b  is  separated  from  the  former  by  a  diaphragm  D,  and 
is  what  is  called  the  "dry  "  thermometer.  As  the  air,  the  moisture 
of  which  is  to  be  determined,  passes  through  the  casing  enclosing  the 
two  thermometers,  evaporation  on  the  "  moist  "  thermometer  will 
produce  a  difference  of  temperature  between  this  and  the  "  dry  " 
thermometer.  The  relation  between  moisture  on  the  one  hand,  and 
temperature  and  temperature  difference  on  the  other,  has  been 
accurately  ascertained  and  is  embodied  in  Jelinek's  psychrometer 
tables.     As,   however,  the  figures  given   in   these  tables  are   only 


true  in  the  case  of  air  velocities  of  1  m.  as  a  minimum,  a  ventilating 
fan  should  be  provided  in  the  case  of  slower  air  motion,  to  drive  the 
air  past  the  thermometers  at  the  proper  velocity.  Psychrometer 
readings  leaving  this  factor  out  of  account  are  liable  to  show  con- 
siderable errors.  Provision  has  been  made  in  this  remote  hygro- 
meter for  the  fan  motor  to  be  thrown  on  and  off  simultaneously 
with  the  thermometers  by  a  single  manipulation,  eliminating  any 
risk  of  mistake,  so  as  to  avoid  any  waste  of  current. 

Por  temperature  remote-readings  there  are  used  Messrs.  Siemens 
Bros.'  temperature  remote-gauges  (fig.  3)  fitted  with  a  milli-volt- 
meter  of  precision  and  a  key  switch  with  automatic  key  stopping 
and  disengaging  device,  a  pressure  key  being  provided  for  each  set 
of  "dry"  and  "moist"  thermometers.  Temperatures  are  read 
directly  from  the  temperature  scale,  after  inserting  the  thermo- 
meters, by  pressing  down  the  key  (possibly  starting  at  the  same  time 
the  fan  motor).  In  reading  the  "  moist "  thermometer  temperature 
the  operator  should  wait  a  few  minutes  until  the  index  has 
adjusted  itself  to  the  lowest  point  of  the  scale  corresponding  to  the 
actual  circulation  of  air.  The  psychrometric  difference  of  tem- 
perature having  been  ascertained  from  the  two  readings,  the  corres- 
ponding degree  of  moisture  is  derived  from  the  table  supplied  with 
each  apparatus.  Measurements  are  further  simplified  in  case  the 
temperature  of  the  "  dry  "  thermometer  only  fluctuates  between 
narrow  limits.  In  this  case,  the  temperature  of  the  second  ther- 
mometer being  left  out  of  account,  the  second  determination  simply 


Fig.  3.— Remote  Indicating  Apparatus, 

consists  of  reading  the  temperature  difference,  directly  and  without 
any  calculation,  from  the  second  milli-voltmeter  scale,  which  is 
graduated  in  degrees  of  temperature,  or  possibly  in  degrees  of 
moisture  for  a  given  temperature.  In  this  case  the  normal  tem- 
peratures and  temperature  limits  should  be  accurately  given. 

Three  lines  are  required  for  each  pair  of  thermometers,  to  con- 
nect the  remote  gauge  with  the  resistance  thermometers.  A 
4 -volt  accumulator  is  preferably  used  as  the  source  of  measuring 
current — the  fan  motor  being  connected  up  to  the  lighting  mains 
by  means  of  two  further  lines,  across  the  remote-gauge  switch. 
Recording  remote  hygrometers  are  designed  on  the  same  system. 
^^The  "  dry  "  thermometer  of  the  remote-reading  hygrometer  does 
away  with  the  need  of  any  special  thermometer  for  determining 
the  room  temperature. 


ELECTRICITY    IN    AGRICULTURE. 


The  following  communication  has  been  received  by  the  Westing- 
house  Cooper  Hewitt  Co.,  Ltd.,  from  Miss  E.  C.  Dudgeon,  of 
Lincluden  House,  Dumfries,  regarding  her  experimental  work 
on  the  acceleration  of  plant  growth  under  mercury  vapour  lamps : — 
Seeds  germinated  several  days,  and  in  some  cases  weeks,  before 
those  sown  and  grown  under  precisely  similar  conditions  in  a  control 
house,  as  the  following  table  will  show  : — 


Experimental  hovxe. 

Control  house 

French  beans 

•  •  •                  .  .  > 

•  .  • 

13 

days 

21  days 

Carrots  ... 

11 

26     „ 

Cauliflower 

•. •                  ... 

6 

26     „ 

Maize     ... 

.  .  .                  ... 

8 

57     „ 

Lettuce  ... 

.  .  .                  ... 

6 

12     „ 

Maple  peas 
Vegetable  peas 
Oats 

"(klbasket) 

6 

7 
7 

16    „ 

16     „ 
12     „ 

Barley   ... 
Wheat   ... 

• .  •                  ••• 

7 
8 

12     „ 

16     „ 

Several  other  seeds,  foreign  ones,  such  as  China  and  Syrian  beans. 
Soya  beans,  were  experimented  with  for  germination  with  similar 
results. 

The  quality  of  seedlings  was  remarkably  s'ood  they  being 
sturdy  of  stem  and  strong  in  leaf. 
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The  temperature  of  the  greenhouBe  was  kept  low,  the  foUowinf? 
being  the  averages  for  three  months  : — 

Experimrrdal  htmnp.  Control  hovHe. 

January  ...  Day  58°  night  46^  Day  b'd"  night  48" 
February  ...  Day  60*  night  4b'^  Day  «7''  night  50* 
March  ...    Day  73'  night  47"^        Day  78'  night  50" 

The  control  house  is  situated  in  a  position  where  it  gets  elightly 
more  sun  than  the  experimental  house,  and  this  caused  the  rather 
higher  temperature  on  the  average. 

The  earth  temperature  was  taken  at  intervals,  during  the  time 
the  lamp  was  on,  after  tuns*t  in  both  houses,  and  showed  no  per- 
ceptible difEerence. 

All  plants  responded  satisfactorily  to  the  light  treatment ;  besides 
seeds,  geraniums,  roses,  carnations  and  heliotrope  were  placed  in  the 
house  and  showed  a  marked  increase  in  foliage  and  flowers  of  good 
size,  colour  and  shape.  The  rose  tree  "  Belle  Lyonnaise,"  which 
had  flowered  all  the  previous  summer  and  autumn,  was  pruned  in 
November  as  bare  as  a  vine.  In  two  weeks  it  showed  leaf,  in  six 
weeks  buds,  and  it  has  continued  to  bloom  ever  since. 

Strawberries  flowered  abundantly,  and  the  fruit  ripened  very 
well.  It  was  proved  that  there  was  an  increase  in  the  crop  of 
25  per  cent. 

The  plants  are  placed  on  a  staging  about  4  ft.  from  the  lamps  ; 
the  radiation  extended  over  the  whole  house  (20  ft.  long)  which 
was  tested  by  photographic  printing  paper  exposed  after  sunset. 
The  best  results  were  those  obtained  within  8  ft.  radius  of  the  lamp  ; 
as  the  radiation  became  less  the  growth  was  less,  as  could  very  soon 
be  seen  by  a  casual  glance  over  the  staging. 

The  lamp  was  put  on  about  an  hour  before  sunset,  and  kept  on 
for  about  4i  hours. 

The  general  inference  from  the  experiment  is  that  if  carried  out 
on  a  large  scale  it  would  be  a  source  of  great  profit  to  the  market 
gardener.  A  considerable  amount  of  heativg  is  saved  ;  the  seedlings 
require  practically  no  hardening-off  before  being  planted  in  the 
open.  I  put  out  about  a  dozen  cauliflowers  in  March,  protected  the 
first  night  by  a  glass  shade  ;  the  next  two  nights  a  mat  was  thrown 
over  them,  and  after  that  nothing.  They  were  exposed  to  frost,  but 
their  growth  is  in  no  way  retarded,  and  they  look  remarkably  strong 
plants. 

Beans  and  peas  are  now  ready  for  use,  those  in  the  control  house 
being  much  later  ;  pods  in  the  control  house  formed  but  quite  two 
weeks  behind  experimental.  I  failed  altogether  with  lettuces  in 
the  control  house  ;  they  apparently  required  more  heat.  Also 
French  beans.  Both  did  well  in  the  experimental  house  ;  in  fact, 
the  lettuces  were  very  fine. 

The  expense  of  the  lamp  is  not  much  ;  a  practical  electrical 
engineer  worked  out  for  me  that  the  consumption  would  be  rather 
less  than  one-fifth  of  a  kw. 

Prof.  Priestley,  of  the  Bristol  University,  very  kindly  made  the 
analysis  of  the  plants  for  me,  and  the  following  is  a  quotation 
from  a  lecture  delivered  by  him  in  London  on  April  3rd  regarding 
my  experiment : — 

"The  light  seems  to  have  been  extraordinarily  efficacious,  pro- 
ducing accelerated  germination,  increased  growth,  greater  depth 
of  colour,  and,  more  important  still,  no  signs  of  the  lanky,  un- 
natural extension  of  plant  usually  associated  with  forcing. 
Rather,  the  plants  exposed  to  the  radiation  seem  to  have  grown, 
if  anything,  more  sturdy  than  the  control  plants A  struc- 
tural examination  of  the  experimental  and  control  plants  carried 
out  by  means  of  a  microscope  fully  confirms  Miss  Dudgeon's  state- 
ments both  as  to  the  depth  of  colour  and  greater  sturdiness  of  the 
treated  plants." 


lights  may  be  acceptable.  Some  shope  dealing  in  coloured  fabrics 
of  delicate  shades  and  tints,  muHt  be  very  careful  as  to  the  light 
they  adopt,  aw  tints  that  would  produce  harmonious  combination  by 
daylight,  may  very  readUy  give  a  discordant  effect  by  ordinary 
artificial  light.  The  colour  of  light  sources  may  be  modified 
between  certain  limits  by  reflection,  and  by  tranemiBeion  through 
transparent  or  translucent  media.  In  some  cases  the  lots 
necessary  to  produce  neutral  light  is  so  great  as  to  render 
the  process  impracticable.  Light  sources  which  have  a  pre- 
ponderance of  blue  and  violet,  such  as  the  arc  lamp,  may  be 
slightly  modified  to  give  a  neutral  tone  by  using  an  opaleeoent 
glass  of  the  right  density  and  composition.  The  colour  of  light 
can  be  modified  by  reflection  from  a  dense  surface,  but  this  is 
far  less  efficient  than  by  transmission. 

The  situation  of  lamps  will  generally  be  a  compromise  between 
the  structural  conditions  and  considerations  of  Hght  distribution. 
Thus,  a  la-ge  ceiling  divided  into  panels  involves  the  placing  of 
units  symmetrically  with  regard  to  the  structure,  as  ceilings 
are  usually  very  light  in  colour,  and  a  surface  will  thus  reflect 
50  to  00  per  cent,  of  the  light  falling  on  it ;  this  affords  a  strong 
inducement  for  placing  the  light  units  high  up.  Where  show- 
cases or  shelving  with  glass  doors  are  used,  care  should  be 
taken  to  place  the  lights  high  enough  tn  avoid  reflection  in  the 
glass. 

Shop  illumination  is  first  and  foremost  utilitarian,  but  it  is 
almost  an  absolute  necessity  to  make  the  illumination  as  decorative 
as  possible  in  order  to  make  the  shop  attractive.  There  arc  many 
cases  in  which  special  lighting  for  special  effects  should  be 
installed  ;  for  example,  in  show-cases  in  the  interior  of  a  shop 
the  same  principle  should  be  applied  as  to  a  shop  window — the 
question  of  using  concealed  lights  should  be  considered.  The 
provision  of  Linolite  or  similar  lamps  in  the  interior  of  show- 
cases gives  a  very  high-class  effect.  In  some  of  the  most  modem 
American  stores  special  rooms  have  been  fitted  up,  equipped 
with  both  gas  and  electric  lamps  for  the  purpose  of  showing 
how  coloured  fabrics  wiU  appear  both  in  ga.s  light  and  electric 
light  ;  these  are  intended  for  use  during  the  day  as  well  as  the 
evening,  and  are  especially  useful  for  displaying  millinery  and  dress 
goods. 

The  first  cost  of  the  installation  should  not  be  the  preponderating 
consideration,  as,  compared  with  the  cost  of  the  building  itself,  as 
well  as  with  other  fiuctures  of  the  shop,  it  bulks  very  small  in  the 
total  bill,  while  cutting  down  lighting  in  a  show  window  entails  a 
perpetual  loss  in  results.  The  only  debatable  question  is  that  of 
the  purely  decorative  features,  and  these  should  very  properly  be 
charged  to  the  advertising  account,  and  not  to  the  lighting  bill. 
The  electric  arc  appears  to  afford  the  cheapest  form  of  electric 
lighting,  but,  as  pointed  out  above,  the  conditions  of  the  shop  may 
preclude  the  use  of  that  lamp  when  compared  with  decorative 
glow-lamp  lighting. 

It  should  be  remembered  that  the  lighting  installation  must  be 
kept  in  first-class  order,  both  for  the  sake  of  reasonable  economy 
and  of  satisfactory  results.  It  is  a  sad  fact  that  merchants  who  have 
their  windows  washed  daily  leave  the  glow-lamps  untouched  for  a 
year  at  a  time,  whereas  regular  and  systematic  inspection  of  all 
accessible  parts,  and  renewal  of  all  defective  portions,  is  an 
absolute  necessity.  It  is  hoped  that  these  remarks  may  be  of  value 
to  electrical  engineers  who  are  troubled  with  complaints  as  to  their 
lighting  by  shop  consumers  who  have  not  devoted  sufficient 
attention  to  the  details  of  their  installations. 


POINTS    IN    SHOP    LIGHTING. 


FOREIGN    AND     COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


The  conditions  which  determine  the  success  or  failure  of  shop 
lighting  involve  a  considerable  number  of  interesting  features 
which  have  to  be  carefully  examined  before  complete  satisfaction 
can  be  obtained.  It  may,  therefore,  be  of  interest  to  refer  briefly  to 
some  leading  ideas  on  the  subject  which  were  ably  explained  some 
little  time  ago  by  Mr.  E.  L.  Elliott  in  the  columns  of  our  esteemed 
American  contemporary,  Illvminaling  Engineer. 

The  useful  points  brought  out  m  that  contribution  may  be 
briefly  summarised  as  follows : — The  intensity  will  vary  with  the 
class  of  goods,  and  dark-coloured  merchandise,  such  as  men's 
clothing,  requires  twice  the  amount  of  light  necessary  for  white 
goods  or  light-coloured  fabrics  ;  a  margin  of  from  two  to  five 
candles  covers  the  difference.  If  an  illumination  of  five  ft.-candles 
is  provided  for  dark  goods,  it  will  be  better  to  reduce  the  density 
in  the  room  devoted  to  lighter-coloured  goods.  Tapestries,  wall- 
papers, and  the  like,  are  usually  displayed  in  a  vertical  plane  of  a 
non-reflecting  quality.  Floor  coverings,  furniture,  and  such  com- 
modities are  alfo  usually  dark  in  colour  and  non-reflecting  ; 
excessive  intensity  is  to  be  avoided,  as  the  buyer  afterwards  seeing 
the  goods  in  ordinary  daylight,  may  believe  that  he  has  been 
deceived. 

As  regards  the  colour  value  of  the  light,  a  wide  margin  is 
possible,  as  such  light  sources  as  carbon-filament  lamps,  Neinst 
lamps,  &c.,  give  warm  tones,  while  unshaded  arcs  and  partly- 
enclosed  arcs  give  a  cold  or  hard  tone ;  neutral  light  may  be 
obtained  from  metallic  or  luminous  arcs,  flame  arc  lamps  with 
special  carbons,  and  the  new  types  of  metallic- filament  electric 
lamps.  In  no  case  is  a  cold  or  hard  light  preferable  to  a  neutral  or 
warm   one,  but    in   shops    selling   hardware,   groceries,  &c.,   cold 


Amendments. 

NEW  ZEALAND.— The  regulations  as  to  the  costs  to  be  included 
in  the  estimation  of  25  per  cent.  British  labour  for  goods  exported 
to  New  Zealand  in  order  to  gain  the  advantage  of  the  British 
preferential  tariff,  have  recently  been  revised.  In  estimating  the 
amount  of  British  labour  involved  in  the  preparation  of  goods,  it 
is  now  permissible  to  include  costs  incurred  in  the  packing  of 
foreign-made  goods,  in.  for  instance,  cartons  or  other  containers. 
The  certificate  of  origin  for  goods  shipped  to  New  Zealand,  for 
which  it  is  desired  to  secure  the  benefit  of  the  preferential  rates  of 
duty,  has  been  revised  accordingly. 

SOUTHERN  NIGERIA.— Merchants  have  recently  raised  a  point, 
in  connection  with  the  through  booking  of  goods  r;,;  Southern 
Nigeria  to  Northern  Nigeria,  relative  to  an  alleged  statement  that 
railway  freight  toKanofrom  Southern  Nigeria  to  Northern  Nigeria 
is  to  be  included  in  the  value  of  goods  for  duty  purposes.  Accord- 
ing to  the  yigeriun  Ci/.^'tomx  and  Trade  Journal,  the  Customs 
authorities  have  stated  that  there  is  no  such  provision  in  the  law, 
and  that  the  value  on  which  duty  is  assessed  is  the  fair  market 
value  of  the  goods  as  sold  in  the  country  from  which  the  goods  are 
exported.  In  preparing  invoices  for  Customs  purposes,  merchants 
are  required  to  show  separately  cost  of  packing,  freight,  insurance, 
ice,  but  duty  is  not  assessed  on  them. 

CHILE.— The  Chilean  Government  has  decided  that  the  sur- 
tax of  5  per  cent,  on  all  goods  dutiable  at  the  rates  of  5  per  cent., 
15  per  cent.,  25  per  cent.,  35  per  cent,  or  GO  per  cent.,  which  was 
recently  imposed  on  goods  for  a  period  of  three  years  from  April 
loth,  1912,  is  to  be  levied  for  a  further  18  months  after  the  expira- 
tion of  that  pericd. 
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COLOMBIA.— A  Bill  has  been  laid  before  the  Colombian  Par- 
liament proposing  certain  alterations  in  the  tariff  ;  the  following 
are  the  proposed  new  rates  on  certain  electrical  and  similar  goods : — 

Dollars  per  Jtg. 
Electrical   apparatus  :— Porcelain,  wood,  or  glass- 
ware, with,  or  without,  parts  of  metal    "02 

Electrical  accessories  not  separately  specified  . .         '0-t 

Insulators  of  glass  or  porcelain         ...         ...         ...  'Ol 

Insulators  of  caoutchouc         ...         ...         ...         ...  "03 

Measuring  apparatus -02 

Apparatus  not  separately  mentioned  '04 

Telephone  and  telegraph  apparatus '02 

Electroliers,  &:c'. '25 

Globes  for  incandescent  lights  ...         ...         ...  '05 

Wire  or  cables  protected  with  rubber,  tar,  &c.       ...  "01 

Dynamos,  motors,  transformers,  rheostats '01 

Lamps  for  outside  lighting    ...         ...         ...  ..  "02 

Ventilators        ...         ...  ..         ...         ...         ...  -jo 

Wire  of  copper,  &c. -20 

Bars  of  zinc       ...         ...  .  ...         ...  -02 

Insulating  materials '02 

Electro-medical  apparatus  and  batteries     '25 

Accumulators  and  plates        "02 

Jars  for  batteries  '02 

Tramway  cars  and  wagons     ...         ...         ...         ...  free 

Rails       free 

Transmission  gear        ...         .  .  ...  ...  -oi 

Pumps  and  turbines '01 

Fuel  oil  ...         ...         ...         ...         ...         .  ...  '01 

Iron  posts  for  electrical  transmission  wort .. .         ,,,  '01 

WEST  INDIES. — With  reference  to  recent  information  relating 
to  the  certificate  of  origin  requirements  of  the  West  Indies  result- 
ing from  the  inauguration  of  preferential  treatment  for  British 
goods,  it  is  now  noted  that  certain  West  Indian  Governments  have 
decided  to  alter  their  regulations  regarding  signatures  and  attesta- 
tion of  signatures  on  certificates.  New  regulations  provide  that  in 
the  case  of  goods  shipped  direct  from  this  country  certificates  of 
origin  need  only  be  verified  by  the  signature  of  the  exporter  or  his 
duly  authorised  representative.  Certificates  of  origin  for  goods  for 
which  preferential  treatment  is  desired,  and  which  are  not  shipped 
direct,  in  order  to  be  valid,  must  be  attested  to  in  British  countries 
before  a  collector  or  other  principal  oflBcer  of  Customs,  notary 
public  or  other  official  authorised  to  administer  oaths,  and  in  other 
countries  before  a  British  Consul,  and  such  attested  certificates 
must  bear  the  autograph  signature  of  the  authoritv  issuing  the 
same,  together  with  the  seal  of  office,  if  any.  No  certificate  of 
origin  shall  be  valid  after  the  expiration  of  six  months  from  the 
date  of  its  issue. 

As  it  is  possible  that  goods  may  occasionally  reach  this  Colony 
before  the  arrival  of  the  certificates  of  origin  relating  to  the  same, 
the  Customs  authority  may  authorise  the  delivery  of  such  goods  at 
the  preferential  rates  of  duty  on  the  security  of  a  deposit  equal  in 
amount  to  the  difference  in  duty  between  the  preferential  and 
general  rates.  Deposits  will  be  forfeited  at  the  end  of  15  days 
after  the  expiration  of  the  time  allowed  by  the  Customs  authority 
for  the  production  of  the  certificate  of  origin,  which  time  may  not 
be  less  than  one  month,  nor  more  than  six  months,  from  the  date  of 
the  importation  of  the  goods.  When  goods  accompanied  by  certi- 
ficates of  origin  are  not  in  uniformity  with  the  descriptions  borne 
on  the  certificates,  by  reason  of  discrepancies  as  regards  the  marks 
or  numbers  of  the  packages,  or  the  kind,  quantity  or  value  of  the 
goods,  they  are  not  to  be  entitled  to  preference  unless  the  Customs 
authority  at  the  port  of  destination  is  satisfied  as  to  the  origin  of 
the  goods,  and  that  the  differences  are  solely  due  to  error.  Goods 
certified  for  entry  as  goods  entitled  to  preference  will  not  be 
entitled  to  such  preference  unless  they  be  packed  separately  from 
other  goods.  The  packages,  however,  may  be  enclosed  with  other 
goods,  provided  the  certificate  of  origin  is  endorsed  accordingly. 
Goods  will  not  be  entitled  to  preference  if  they  are  set  out  in 
Customs  bills  of  entry  in  which  other  goods  are  also  set  out. 

The  forms  of  certificates  of  origin  for  guods  shipped  direct,  and 
for  goods  not  shipped  direct,  have  been  made  to  vary  slightly  in 
accordance  with  the  above  regulations. 


NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  jonrnal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


20,216.  "  Unspillable  electric  accumulator  cells."  W.  Thomson.  Septem- 
ber 8tb. 

20,230.  "  Electric  lighting  and  starting  of  motor  road  vehicles  and  other 
motor-driven  bodies."     C.  E.  Simms.     September  8th. 

20,269.  "  Telegraphic  systems  employing  the  Morse  code."  W,  S.  Stelies. 
September  8th. 

20,278.  "  Electric  welding  of  metals  having  different  melting  points."  G. 
Qnuchtel.    September  8th, 

20,284.  "  Trolley  poles."  C.  C.  Wallace  and  C.  A.  Macet.  September  8th. 
(Complete.) 

20,288.  "  Pedal-driven  electric  geilfcators  for  use  in  connection  with  pro- 
jection apparatus."  Soc.  Internationale  de  Lumiere  Froide  (Procedes 
DussAUD).  (Convention  date,  September  7th,  1912,  Prance.)  September  8th, 
(Complete.) 

20  300.  "  Method  of  packing  the  joints  of  metal  vapour  alternating-current 
rectifiers  and  other  vacuum  apparatus."  E.  Hartmann.  (Convention  date, 
September  2l8t,  1912,  Germany.)    September  8th.    (Complete.) 


20,811.  "  Automatic  transmitters  for  telegraph  signals."  Creed,  Bille 
and  Co.,  Ltd.,  and  A.  L.  Pailthorpe.    September  8th. 

20,318.  "  Railway  electric  signals."  B.  O.  Evans  and  J.  B.  Saunders  and 
Co.,  Ltd.      September  9th.    (Complete.) 

20,835.  "  Polarised  cut-in  and  out  switch  for  battery  charging."  W.  A. 
Stevens.    September  9th. 

20,346.  "  Devices  for  utilising  short  pieces  of  carbon  in  bioscope  aic  lamps." 
W.  B.  Robinson.    September  9th. 

20,301.  "Sparking  plugs."  O.  Freiberg  and  0.  Petzsche.  Septtmber  9th. 
(Complete.) 

20,371.    "  Electric  furnaces."    C.  A.  Keller.    September  9th.    (Complete.) 
20,438.    "System    of    electric    lighting."      Van    Raden   &    Co.,    Ltd.,    and 
M.  Metz.    September  10th. 

20,482.  "  Devices  for  producing  discharges  in  Rontgen  ray  tubes."  Siemens 
Bros.  &  Co.,  Ltd.  (Siemens  &  Halske  Akt.  Qes.,  Germany.)  September  10th. 
(Complete.) 

20,495.  "  Electric  lighting  for  railway  carriages."  G,  Inrig,  A.  Braid  and 
G.  J.  Mills,    September  10th. 

20,500.  "  Vapour  electric  apparatus."  E.  E,  Darmois  and  M.  A.  E.  Leblanc. 
(Addition  to  11,870/12.)    September  10th. 

20,521.  "  Rotary  interrupters  or  contact-breakers  and  similar  devices  for 
use  in  connection  with  wireless  telegraphy  and  like  installations  and  for 
analogous  purposes."    A,  B.  Williams  and  W.  A.  Solomon.    September  11th. 

20,526.  "  Continuous-ringing  electric  bell  for  railway  signal  at  danger." 
N.  A.  RiHOY.     September  11th. 

20,534.  "  Suspenders  for  electric  cables."  P.  Huntington,  September 
11th. 

20,545.  "  Apparatus  for  automatically  controlling  the  direction  in  which 
current  can  be  supplied  to  electric  circuits."  W.  H.  Dammond.  September 
11th. 

20.549.    "  Microphones."    J.  Hecht  and  N.  Carlton.    September  11th. 
20,552.    "  Electric  water  heater  of  the  geyser  type."    E,  Welch.    September 

20,554.  "Electric  switches,  terminals,  and  the  like."  P.  Wesiwood, 
September  11th. 

20,577,    "  Electric  strip  light  reflectors."    J.  P.  Child.    September  11th. 

20,588.  "Electric  generators  and  starters  for  internal-combustion  engines, 
especially  those  of  motor  road  vehicles."    W.  H.  Scott.    September  11th. 

20,591.  "  Power  control  system  for  automatic  switches."  Western  Elec- 
tric Co.,  Ltd.    (P.  T.Woodward,  Belgium.)    September  11th,    (Complete.) 

20,654.  "Galvanometers  or  the  like."  Cambridge  Scientific  Instrument 
Co.,  Ltd,,  and  W.  H.  Apthorpe.    September  12th, 

20,663.    "Incandescent  filament  lamps."    J.  R.  Quain.    September  12th. 

20,683.  "Means  of  suspending  electric  supply  fittings,  terminatirg,  anchor- 
ing, insulating,  and  protecting  flexible  wires  used  in  connection  therewith." 
B.  Deakin.    September  13th. 

20  703.  "Boiling  base  for  a  steam  cooker  which  is  heated  by  electricity." 
E.Welch.     September  13th. 

20,704.    "Electiio  kettle."    E.Welch.    September  13th. 

20,709.  "Apparatus  for  electrically  igniting  miners' safety  lamps."  V.  E, 
Joyce  and  Spagnoleiti,  Ltd.    September  13th. 

20,719.  "  Apparatus  for  controlling  motors,  and  especially  the  motors  for 
working  guns."    R.  H,  8.  Bacon  and  R.  Redpath.    September  13th. 

20,725.  "Holders  for  incandescent  electric  lamps."  E,  Dobson,  Septem- 
ber 13th, 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


1912. 

Arc  Lamps.    E.   C.   R.  Marks.     (Deutsche  Beck-Bogenlampen  Gcs.)    12,592. 
May  28th.     (Conveiition  date  not  granted.) 

Apparatus  for  the  Production  of  Electric  Powfr'  for  Use  in  Connection 

With  Wireless  Tjelegbaphy  or  Wireless  Telephony  on  Aeroplanes  and 

Waterplanes.     C.  Grahame  White  and  H.  Fothergill.    16,t92.    July  22Dd. 
Electricity  Meters.      S.    H.  Bolden  and  Chamberlain    &    Hookham,  Ltd. 

19,118.    August  21st. 
Telephone   Systems.    Automatic  Telephone  Manufacturing  Co.    (Automatic 

ElectiicCo.)     19,251.     August  22nd. 
Telephone  Systems.    Automatic  Telephone  Manufacturing  Co.    (Automatic 

Electric  Co.)    19,252.    August  22nd. 
Telephone  Systems.    Automatic  Telephone  Manufacturing  Co.    (Automatic 

Electric  Co.)    19,254.    August  22nd. 
Electrically-wound  Clocks.    N,  Friedman  and  I.  Friedman.    19,429.    August 

24  th. 


1913. 

Apparatus  for  the  Production  of  Alkali  Metals  by  the  Molten  Electro- 
lysis OF  Alkali  Compounds.  G.  W.  Johnson.  (Deutsche  Gold  and  Silber- 
Scheide-Anstalt  vorm.  Rossler.)    1,933.    January  23rd. 

Electrical  Condensers  of  the  Variable  T«pe.  A.  E.  Watkins.  2,238. 
Januaiy  28th. 

Method  of  M.«kikg  Sheets,  Rods,  Wires,  Filaments  and  the  Like  of 
Tungsten  and  Molybdenum  or  Alloys  thereof.  Westinghouse  Metall- 
faden  GiuhlampenfabiikGes.    8,162.    February  6th.     (February  9th,  1912  ) 

Refillable  Electric  Fuses,  J.  G.  Clemens  and  Monarch  Refillable  Fuse  Co. 
3,573.    February  11th. 

Distance-operated  Mechanisms  and  Signals  on  ELEcrRic  Supply  Systems^ 
H.  W.  Handcock,  A.  H.  Dykes  and  W.  Duddell.  6,772.  March  ISth. 
(Addition  to  No.  6,716  of  1912.) 

Electric  Clock  Control.  Allgemeine  Elektriciliits  Ges.  6,934.  March  20th. 
(March  22nd,  1912.) 

Electrical  Heating  Bodies  Composed  of  Non  -  metallic  Resistance 
Materials.     Geb.  Siemens  &  Co.    7,932.    April  4th.     (April  Uth,  1912.) 

Flexible  Electric  Conductors.  Western  Electric  Co.  (Western  Electric 
Co.)    10,164.     April  8Uth. 

Handles  for  Hand  Lamps  and  other  Articles.  S.  Stern  and  British  Ever- 
Ready  Electrical  Co.  10,097.  May  5th.  (Divided  application  on  No.  19,818 
of  i912,  August  23rd.) 

Electrical  Control  Clocks  for  Trunk-line  Switchboards.  Aktiebolaget 
L.  M.  Ericsson  &  Co.    11,658.    May  19th.    (May  21st,  1912.) 

Machines  for  Making  Electric  Incandescent  Lamps.  Allgemeine  Elek- 
tricitfits  Ges.     14,433.    June  23rd.     (June  21st,  1912.) 

Control  of  Series-connected  Electric  Consuming  Devices,  R.  Franz. 
15,502.    July  4th.    (July  4th,  1912.) 

Method  of,  and  Means  for,  the  Production  of  Alternating,  Pulsating  or 
Variable  Electric  Currents.  W.  Dubilier.  16,917.  July  28rd.  (Divided 
application  on  No.  14,015  of  1912,  June  15th.) 
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El.sf:whkrk  in  this  issue  we  give  the  limiiirg^  values 
for  the  observable  temperatures  for  different  insulating 
materials  employed  in  the  manufacture  of  modern 
electrical  machinery,  as  adopted  by  the  International 
Electrotechnical  Commission  at  its  recent  meeting  held  in 
Berlin.  Certain  leading  features  are  also  referred  to 
which  go  to  show  the  commercial  imjwrtance  of  the  work 
which  the  I. E.C.  is  now  engaged  upon,  and  for  which,  to 
a  large  extent,  it  was  originally  founded.  As  our  esteemed 
contemporary,  the  Electrical  World,  rightly  observed  some 
time  ago,  it  is  reasonable  to  assume  that  since  the  I. E.C. 
is  an  international  body  which  arrives  at  its  decisions  by 
a  process  of  international  discussion  in  Committee  work  and 
debate,  each  Nation's  successive  editions  of  standardisa- 
tion rules  will  certainly  converge  towards  the  consensus  of 
opinion  as  expressed  by  the  I. E.C,  with  the  ultimate  aim 
of  the  creation  of  a  single  set  of  rules. 

This  very  desirable  object  can,  however,  only  be  attained 
through  the  process  of  time,  and  should  not  in  any  way 
be  forced.  Indeed,  in  international  matters  it  is  almost 
an  axiom  that  to  attempt  to  force  a  vote  upon  a  point 
not  yet  ripe  for  discussion  is  highly  detrimental  to  the  best 
interests  of  those  concerned.  The  Commission,  preferring 
that  its  decisions  should  be  practically  unanimous,  has  deferred 
the  question  of  the  value  to  be  fixed  for  the  maximum 
ambient  temperature  in  the  hope  that  a  satisfactory'  solution 
may  be  found  in  the  near  future,  which  will  be  confirmed  at 
the  San  Francisco  meeting  two  years  hence. 

.With  so  much  goodwill  at  its  disposal  and  such  readiness  to 
defer  to  the  considered  opinion  of  the  majority,  a  striking 
characteristic  of  all  its  debates,  we  may  safely  leave  to  the 
Commission  this  problem,  the  solution  of  which  will  mean 
so  much  to  the  electrical  industry  generally.  It  should 
especially  affect  export  business,  where  simplicity  is  so 
necessary  to  avoid  those  unfortunate  misunderstandings 
which  do  much  to  retard  commercial  progress  and  interfeie 
with  good  feeling  between  the  producer  and  his  clients. 

The  values  now  adopted  internationally  for  the  highest 
observable  temperatures  for  different  classes  of  insulating 
materials  are  standardised  for  continuous  operation.  While, 
doubtless,  recognising  that,  strictly  speaking,  the  life  of 
insulating  material  is  a  function  of  both  time  and  tempera- 
ture, commercial  expediency  hasevidently  led  the  Commission  to 
recommend  such  temperatures  as  are  in  accordance  with 
durability  when  continuously  sustained,  and  which  must  never 
be  exceeded.  The  introduction  of  the  time  element,  notwith- 
standing its  importance,  would  certainly  not  be  consistent  with 
the  simplicity  so  essential  to  commercial  standardisation,  and 
this  is,  110  doubt,  the  reason  it  has  been  avoided.  The  object  of 
a  standard  rating  is  not  onlv  to  assist  the  maker,  but  also  to 
protect  the  iion-technicai  purchaser  and  enable  him  easily 
and  with  confidence  to  compare  tendei's  received  from 
various  countries,  even  though  their  own  national  rules  may 
still  differ  ia  their  methods  of  mating. 

Experience  in  Great  Britain  has  proved  that  standardisa- 
tion on  broad  lines  has  been  of  great  commercial  assistance  to 
the  industry  adopting  it.  We  feel  sure,  therefore,  that 
.21]  "  C 
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when  a  definite  international  basis  is  established  whereby  the 
capacity  of  any  electrical  machine  may  be  ascertained  correctly, 
it  will  have  a  decided  influence  on  the  progress  of  the  whole 
of  the  electrical  industry. 


Rubber, 


The  market  for  crude  rubber  has  again 
justified  all  the  scepticism  which  has  been 
expressed  as  to  its  having  reached  a  thoroughly  safe  level  of 
values,  for  within  the  past  fortnight  or  so  a  fresh  bout  of 
weakness  has  been  seen,  with  considerable  flatness  in  the 
share  markets.  The  attempts  which  have  been  naade  to  hold 
up  the  Para  market  seem  likely  to  have  no  more  successful  an 
•issue  than  those  put  forward  on  previous  occasions,  and  the 
mere  fact  that  Para  is  held  at  a  big  premium  over  plantation  is 
adduced  as  evidence  of  the  unsoundness  of  the  conditions 
affecting  the  former.  One  thing  is  certain,  however,  and 
that  is  that  at  present  prices  the  collection  of  wild  rubber 
will  cease  not  only  in  Brazil,  but  also  in  the  Congo  and  else- 
where. This  cannot  but  have  a  highly  important  effect  in 
the  long  run  upon  the  position  of  rubber  generally,  for,  with 
the  greatly  extended  consumption  going  on,  it  is  hardly 
likely  that  the  plantations  will  supply  the  world's  needs  at 
current  prices.  This  may  sooner  or  later  involve  a  rise  in 
values  to  a  level  at  which  wild  rubber  can  again  come  into 
force  as  a  market  factor.  But  the  immediate  price  prospect 
is  not  very  encouraging  for  the  holders  of  shares  in  planta- 
tion rubber  companies,  and  it  seems  as  if  consumers  would 
be  able,  for  a  long  time  to  come,  to  obtain  their  supplies  on 
easy  terms. 

The  scheme  that  was  propounded  some  time  ago, 
whereby  a  certain  amount  of  the  output  of  the  planta- 
tions should  be  earmarked  for  the  use  of  manufacturers  at  a 
very  low  figure  compared  with  that  then  ruling,  provided 
that  the  rubber  so  purchased  was  used  solely  for  experimental 
purposes  in  connection  with  the  discovery  of  new  uses,  has 
fallen  through,  but  in  its  place  quite  a  new  scheme  has  been 
launched,  and  with  some  prospect  of  success,  although  it  is 
stated  that  one  important  group  of  companies  will  not  fall 
into  line.  This  is  a  proposal  for  forming  a  selling  agency 
to  handle  the  entire  output  of  the  plantations  in  the  middle 
East.  The  scheme  was  put  forward  by  the  Malacca  Planta- 
tions, and  is  now  under  the  consideration  of  the  trade. 

The  suggestion  that  the  producing  companies  should  pool 
their  output,  and  that  it  should  be  handled  by  a  central 
organisation,  has  good  points  in  it,  but  it  is  to  be  hoped, 
in  the  best  interests  of  the  trade,  that  such  a  concern  will 
not  make  the  mistake  of  attempting  to  hold  up  the  market 
by  the  manipulation  of  supplies,  for  if  it  does,  then  the  last 
state  of  the  plantation  rubber  industry  will  probably  be 
worse  than  the  first.  The  present  position  of  the  trade  in 
Brazil  is  due,  in  some  measure,  to  the  foolish  attempts  made 
to  hold  up  prices  in  the  face  of  economic  disadvantages,  and 
an  effort  to  regulate  the  plantation  trade  by  means  akin  to 
manipulation  must  fail  in  the  end.  For  this  reason  the  less 
the  interference  with  the  natural  course  of  events  the  better. 

Probably  the  central  organisation  will  take  cognisance  of  a 
number  of  matters  apart  from  the  actual  selling  of  the  rubber 
produced  by  the  constituent  companies,  in  which  event  it  is 
not  unreasonable  to  look  for  some  regulation  of  the  planting 
up  of  new  areas.  The  ultimate  extension  of  production  is 
beyond  the  wit  of  man  to  forecast,  but  if  the  raising  of  prices 
is  the  main  object  of  the  central  concern,  then  the  extension 
of  planted  areas  on  the  part  of  the  constituent  companies 
becomes  a  matter  of  vital  importance.  Already  quite  a 
number  of  the  plantation  companies  have  decided  to  cut 
down  severely  their  programme  of  new  planting  ;  the  outlook 
for  prices  is  at  the  present  time  anything  but  satisfactory, 
and  with  rubber  not  far  off  the  2s.  a  lb.  mark,  the  greatest 
caution  should  be  used  in  developing  productions. 

The  burning  questions  to-day,  with  rnost  companies,  are 
how  and  in  what  way  costs  can  be  kept  down.  The  rubber  trade 
of  the  Amazon  Valley  is  now  passing  through  a  severe  crisis. 
The  Ministry  has  decided  to  ask  Congress  for  authority 
to  reduce  the  export  duty  on  rubber  by  half,  and  to  endeavour 
to  secure  from  the  Amazon  navigation  companies  a  reduction 
in  freights.  Sundry  other  measures  of  relief  are  in  contem- 
plation, but  with  business  at  the  rubber  towns  at  a  standstill, 
there  are  troublous  times  in  store. 


It  is  well  known  that  the  large  elec- 
Municipal       trical   firms   in  (iermany    are    constantly 

.  ^   .        endeavouring  to  acquire  control  of  muni- 

cipal or  communal  electricity  works  either 
by  purchase,  leasing,  or  by  the  formation  of  companies  in 
which  they  are  interested  jointly  with  these  local  authorities. 
In  this  connection,  the  Association  of  Special  Electrical 
Works  (Yereinigung  Eiektrotechnischer  Spezial  Fabriken), 
which  appears  to  avail  itself  of  every  opportunity  of 
directing  attention  to  the  monopolistic  endeavours  of  the 
large  firms,  claims  to  have  discovered  a  fresh  ground  for 
complaint  against  the  latter.  It  is  stated,  for  instance,  that 
when  approaching  local  authorities  with  offers  to  take  over  their 
supply  works,  the  large  firms  make  it  a  condition  that  the 
strictest  secrecy  shall  be  observed  in  the  matter. 

Although  publicity  in  such  affairs  is  highly  desirable  in 
that  country  as  in  others,  the  object  of  seeking  to  keep  the 
proposals  secret  is  doubtless  to  minimise  any  opposition  which 
might  arise  to  the  negotiation  of  the  transactions  in  con- 
templation. But  the  Association  further  alleges  that  in 
order  to  secure  the  maintenance  of  secrecy  it  is  arranged, 
where  offers  develop  into  actual  schemes,  that  the  draft 
agreements  shall  be  withheld  from  the  municipal  or  com- 
munal councillors  as  long  as  possible.  If  this  is  the  case,  it 
would  be  of  interest  to  learn  who  are  the  parties  to  the 
negotiations  on  behalf  of  the  town  or  commune.  Yet  the 
Association  states  that  the  draft  agreement  at  Saarbrucken 
in  1912  was  laid  before  the  municipal  councillors  only  on 
the  day  when  a  decision  was  arrived  at,  and  then  only  in 
abstract  form,  whilst  at  Rostock  in  May  of  the  present  yeai" 
the  councillors  received  no  information  of  the  draft  agree- 
ment for  a  lease  before  the  meeting  of  the  Council,  when  a 
verbal  report  was  made. 

Whatever  secrecy  may  be  possible  in  the  preliminary 
stages,  doubts  certainly  arise  as  to  the  possibility  of 
withholding  draft  agreements  from  the  members  of  the 
local  authorities,  who,  as  a  body,  are  the  contracting 
parties  on  the  one  side,  until  the  final  day  of  decision. 
Indeed,  we  should  be  reluctant  to  attach  credence  to  the  two 
cases  mentioned,  in  view  of  the  publicity  which  has  taken 
place  in  other  instances  of  transfer  or  leasing  of  works.  If 
the  Association  has  ,not  been  hoaxed  in  the  matter,  the 
situation  set  forth  reveals  an  extraordinarv  state  of  affairs  in 
connection  with  the  management  of  some  municipal  supply 
works  in  Germany. 


Judging   by   the    proceedings   at   the 

^     „  '^    Tramway  Conference  which  was  held  last 

week  at  Sheineld,  the  problems  which 
confront  tramway  men  remain  very  much  the  same  as  a 
year  ago,  at  the  time  of  the  previous  Conference, 

Any  survey  of  the  position  must  differentiate  between 
London  and  the  provinces.  In  the  former  the  alternatives 
appear  to  be  an  immediate  readjustment  of  the  financial 
burdens  of  the  tramways,  or  a  continuance  of  dwindling 
surpluses — the  severity  of  an  indirectly  subsidised  motor-' bus 
competition  being  the  main  factor  in  this  state  of  affairs. 

After  dl,  any  argument  which  would  seek  to  saddle  the 
tramway  with  an  undue  proportion  of  road  maintenance, 
because  it  diverts  traflic  elsewhere,  causing  increased  wear  in 
other  directions,  must  apply  with  equal  force  to  a  stream  of 
motor-'buses,  which  equally  tends  to  monopolise  the  two  sides 
of  the  road,  unless  it  i/ses  the  tramicay  trad'. 

It  cannot  be  doubted  that  a  more  equitable  distribution 
of  road  maintenance  is  urgently  needed,  and  that  it  can  be 
most  easily  achieved  by  relieving  the  tramways  of  at  least  a 
portion  of  the  present  ridiculously  unfair  charges  for  this 
purpose. 

In  the  provinces,  the  motor-'bus  appears  only  as  an  ally 
of  the  tramways,  but  the  question  of  road  maintenance  is 
nevertheless  a  matter  for  consideration,  owing  to  the 
increasing  number  of  heavy  industrial  vehicles  which  use 
the  tramway  tracks  in  the  ordinary  way. 

All  tramway  men  appear  to  be  convincetl  of  the  necessity 
of  taking  some  action,  and  it  only  remains  <^o  be  settled  what 
shall  be  done. 
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In  our  last  issue  we  printed  an  abstract  of  the  paper  read  in 
Section  G  on  "  Electromagnetic  Waves,"  by  Prof.  G.  W.  0. 
Howe.  This  was  followed  by  a  paper  on  "  Atmospheric 
Refraction,"  by  Dr.  W.  H.  Eccles,  and  a  further  contribu- 
tion was  read  by  Prof.  Marchant,  on  "The  Effect  of 
Atmospheric  Conditions  on  the  Strength  of  Wireless  Signals 
at  Liverpool." 

All  three  papers  were  discussed  together,  Prof.  Fleming 
opening  the  discussion.  He  said  that  an  old  conception  of 
the  ether  was  now  being  taken  away,  and  they  were  asked  instead 
to  adopt  the  quantum  theory  of  radiation.  There  was  a 
great  deal  to  learn  about  "  wireless  "  waves,  and  although  it 
was  generally  admitted  that  the  state  of  the  atmosphere  had 
some  effect  on  the  signals,  it  was  difficult  to  reconcile  that 
with  the  fact  that  in  London,  with  antennae  only  35  ft.  high, 
and  with  houses  all  round,  signals  were  received  from  Paris 
without  any  difficulty.  The  question  was  whether  the 
radiation  passed  entirely  outside  the  earth.  He  suggested 
that  a  society  should  be  formed  to  embrace  all  "  wireless  " 
experimenters,  with  the  special  object  of  comparing  all 
experiments  made,  so  as  to  arrive  at  the  facts.  He  also 
suggested  that  at  all  wireless  stations  instruments  should  be 
fixed  to  register  the  strength  of  the  signals  under  all 
conditions. 

Prof.  Nicholson  said  the  difference  between  the  strength 
of  day  and  night  signals  must  be  due  to  the  state  of  the 
atmosphere,  and  showed  that  the  signals  passed  over,  and  not 
through,  the  earth. 

Mr.  Rivers-Moore  referred  to  the  large  number  of 
enthusiastic  amateurs  engaged  in  *'  wireless "  experiments, 
and  said  he  felt  sure  most  of  them  would  be  only  too  happy 
to  co-operate.  He  referred  to  the  Wilson  high-tension  dis- 
charge apparatus,  which  was  demonstrated  in  another  room. 
It  is  claimed  that  a  i-KW.  set  is  effective  up  to  200 
statute  miles. 

Prof.  Wilson  agreed  that  there  was  a  lack  of  data.  He 
said  that  he  had  proved  at  King's  College  that  the  air  was 
ionised  by  sunlight,  and  described  the  apparatus  used  by 
him,  which  proved  that  conductivity  was  increased  by  the 
ultra-violet  rays. 

At  the  conclusion  of  the  discussion  Dr.  Eccles  announced, 
as  secretary  of  the  Radio-Electric  Committee,  that  a  com- 
plete scheme  was  being  drawn  up  for  the  co-operation  of 
"  wireless  "  investigators. 

On  the  same  day  Prof.  E.  Wilson's  paper  on  "  Exposure 
Tests  (for  oxidation)  of  Copper,  Aluminium  and  Duralumin," 
of  which  we  printed  an  abstract  in  our  last  issue,  was  read  and 
discussed. 

A  further  paper  was  contributed  by  Mr.  W.  R.  Cooper, 
on  "  Short  Heat  Tests  of  Electrical  Machines,"  in  which 
methods  were  described  by  which  6 -hour  runs  of  electrical 
machinery  might  be  dispensed  with. 

Prof.  Marchant,  referring  to  temperature  curves,  said 
he  always  found  them  rather  flattened  at  the  commencement 
of  the  run,  which  he  attributed  to  internal  heating-up  of 
the  metal. 

Mr.  Mordey  said  he  did  not  look  forward  to  the 
possibility  of  shortening  tests,  and  he  thought  they  were 
none  too  long  now,  as  there  was  not  only  the  electrical 
heating,  but  the  question  of  bearings  and  general  running, 
which  required  a  reasonable  length  of  test  before  plant  was 
taken  out  of  the  maker's  works.  Questions  of  balance  were 
not  sufficiently  considered  even  now.  The  average  resist- 
ance was  useless  as  a  guide.  What  was  required  was  to  know 
which  was  the  hottest  part  of  the  machine. 


An  important  question  is,  What  will  the  weekly  coneamption  of 
energy  be  ?  If  a  hoaeeholder  can  get  an  idea  of  the  nnmber  of 
anits  which  would  be  need,  then,  knowing  the  tariff  for  electric 
cooking  in  the  dintrict,  he  can  form  an  approximate  estimate  an  to 
the  weekly  cobt  of  electric  cooking  in  hiu  case. 

It  is  the  object  of  thia  paper,  since  bat  few  figares  of  the  kind 
are  readily  available,  to  give  a  definite  answer  to  thia  qnestion  in 
one  particular  case,  where  the  daily  consumption  has  been  recorded 
throughout  a  period  of  one  year.  Experience  haa  clearly  brought 
out  the  following  facts  ; — 

1.  Those  who  have  tried  electric  cooking  know  that  joint*  of 
meat  and  steak  are  cooked  better  by  electricity  than  by  other  means, 
and  it  is  also  true  that  a  shorter  period  of  training  is  required  in 
order  to  be  able  to  do  so. 

2.  The  heavy  work  in  the  kitchen  is  largely  reduced,  owing  to 
the  fact  that  there  is  far  less  coal  to  be  handled,  and  there  is  no 
kitchen  range  to  be  cleaned  and  polished  every  morning. 

3.  The  certainty  that  if  the  same  time  is  given  for  the  same 
operation  exactly  the  same  result  will  be  produced. 

4.  The  convenience  and  cleanlinees  and  the  avoidance  of  an 
unhealthily  hot  atmosphere  in  the  kitchen. 

It  must  be  allowed  that  a  difficulty  is  experienced  in  the  supply 
of  hot  water  in  large  quantities,  such  as  for  washing  up  and  for 
baths,  where  either  the  electric  cooker  or  the  ordinary  gas  cooker 
is  used.  Although  special  arrangements  are  obtainable  which  will 
deal  with  these  large  quantities,  the  author  still  has  to  be  convinced 
that  any  of  them  can  compete  with  coke  or  anthracite  elow-com- 
bustion  stoves,  on  the  score  of  cost  at  least. 

I  believe  that,  at  any  rate  as  far  as  large  blocks  of  flats  are  con- 
cerned, a  central  boiler  kept  permanently  fired,  will  be  used  for 
supplying  hot  water  continuously  to  all  of  the  flats  in  the  block,  so 
that  it  can  be  obtained  as  easily  as  cold  water.  (I  am  informed 
that  this  is  now  being  done  in  certain  large  blocks  of  flats.) 
However,  as  far  as  the  independent  householder  is  concerned,  at 
least  he  must  have  some  arrangement  for  obtaining  hot  water. 

In  the  present  instance  the  arrangements  used  for  cooking  were 
a  Jackson  (Marylebone)  electric  cooker,  having  three  hot  plates, 
two  for  boiling  and  one  of  lower  heat  for  simmering  purposes,  one 
grill  and  a  fair-sized  oven,  the  approximate  measurements  being  : 
height  38  in.,  width  30  in.,  depth  24  in.  The  Board  of  Trade  units 
when  each  of  the  hot  plates,  &c.,  were  in  use  individually  for  one 
hour,  and  the  cost  per  hour  at  id.  per  unit,  are  given  in  the  following 
table  : — 

Hotplates No.    1. No.    2. . No.    3. 

Low.  Med.  High.  Low.  Med.  High.  Low.  Med.  High. 
Units  used  in  1  hour  036  0;67  r34  O'SG  070  1-39  0-24  048  0-94 
Cost  per  hour  in  pence 

at  id,  per  unit   ...CIS     0'33     O'C?    O'lS     O'So     0*70    0-12     0-24     0-47 


Units  used  in  1  hour    ... 
Cost  per  hour    in  pence 
at  id.  per  unit 


Grill. 
1-34 


■  Oven. 


067 


One-third. 
..      ro6 

,..       0  53 


Two- thirds     l/3-l-2/3rd9. 
.       211       ...       3  17 


rOo 
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Domestic  Electric  Cooking:  and  Heating— Results  of  One 

Year's  Worlting. 

By  Peof.  J.  T.  MoBRis,  M.I.E.B. 

LSrction  G.     Ahstract.') 

During  the  last  five  years  great  strides  have  been  made  in  ihe  con- 
struction of  the  electric  cooker,  and  it  may  now  be  confidently 
asserted  that  there  are  makes  which  are  thoroughly  reliable. 


The  hot- water  eupply  was  obtained  by  means  of  a  coke  boiler, 
manufactured  by  the  Carron  Co.  (0-sho  boiler),  pattern  Y.A.  It 
stands  32  in.  high  and  is  14  in.  wide  by  14  in.  deep.  Its 
smoke  flue  is  5  in.  in  diameter.  As  it  is  not  large  it  is  set  in  a 
recess,  and  it  gives  very  little  trouble.  It  requires  lighting  in  the 
morning,  and  stoking  two  or  three  times  a  day  with  coke,  and  it 
will  burn  practically  any  kind  of  rubbish.  This  is  a  matter  which 
should  not  be  lost  sight  of,  for  if  all  coal  fires  are  done  away  with 
in  a  house  difficulties  arise  with  regard  to  disposing  of  certain 
forms  of  rubbish. 

Another  matter  which  requires  attention  is  the  proper  heating  of 
the  kitchen.  Of  course,  under  ordinary  circumstances,  it  is  oppres- 
sively hot  in  the  summer  with  a  coal  range.  When  electric  cook- 
ing is  used,  then  the  kitchen  is  a  much  more  healthy  place,  and  the 
extra  warmth  which  is  required  in  winter  can  be  obtained  from  the 
coke  boiler  by  leaving  its  doors  open,  though  naturally  it  is  not 
then  so  efficient  as  far  as  heating  water  is  concerned. 

The  table  on  next  page  gives  the  units  used  each  day  for  five  or  six 
persons  for  a  period  of  10  months.  It  wUl  b^  seen  that,  neglecting 
exceptional  cases,  this  quantity  varies  from  5  to  15  units,  depending 
on  the  quantity  of  cooking  required.  The  "record"  consumption 
which  occurred  on  December  16th  was  due,  as  might  be  guessed,  to 
the  Christmas  pudding.  The  average  daily  consumption  over  the 
whole  period  is  9'7r)  units,  which,  at  id.  per  unit,  amounts  to  4"87d. 
per  day. 

Over  the  same  period  of  10  months  the  quantity  of  coke  used 
was  6  chaldrons,  costing  £4  lis.,  which,  taking  into  account  the 
wood  needed  to  light  the  fire  each  morning,  comes  out  at  4d.  per 
day.  Hence  the  running  costs  for  electrical  energy  to  the  cooker 
and  for  the  supply  of  hot  water  for  all  household  purposes 
amounts  to  8'87d.  per  day— that  is,  less  than  9d.  per  day. 

The  figures  were  obtained  in  a  fiat  having  six  rooms,  a  kitchen 
and  a  bathroom,  and  represent  the  consumption  for  a  household  of 
five  persons. 

It  should  be  noted  that  in  one  room  a  coal  fire  was  used  for  part 
of  the  period,  and  therefore  the  figures  for  heating  are  smaller 
than  they  would  otherwise  have  been.  Further,  it  should  be  re- 
marked that  there  are  no  gas  pipes  in  the  flat.  The  maximum 
weekly  consumption  for  heating  is  129  units,  and  this  was  due  to 
visitors. 

With  reference  to  the  lighting  the  maximum  weekly  consump- 
tion will  be  seen  to  be  6.")  units,  which  at  a  halfpenny  per  unit 
comes  out  at  3}d.  per  week.  It  is  interesting  to  note  that  this 
amount  is  insignificant  in  comparison  with  the  amount  due  to  the 
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annual  charge,  but  it  should  be  remembered  that  this  annual  charjre 
covers  all  uses  of  electricity,  though  based  on  the  maximum 
possible  Jlghtitifi  load. 

Tiihle  of  Daily  Coimimption  in  Board  of  Trade  Units  for  Cooking 
during  the  period,  of  September  29th,  1912,  to  July  26th,  1913. 


Week  ending  • 

October,  1912. 

Novem  bar. 

December. 

5 
6 

12 
4 

19 

7 

26 
5 

2 
5 

9 
5 

16 
6 

23 
6 

30 
8 

7 
5 

14 
5 

21 
5 

28 

Sunday 

6 

Monday 

0 

6 

9 

9 

5 

« 

8 

8 

5 

V 

21 

36 

V 

Tuesday 

12 

11 

14 

13 

9 

11 

11 

13 

12 

14 

6 

IV 

10 

Wednesday 

11 

11 

11 

6 

11 

14 

13 

6 

y 

7 

6 

10 

13 

Thursday 

9 

7 

8 

9 

9 

7 

8 

17 

12 

9 

8 

11 

6 

Friday  ... 

15 

6 

13 

10 

11 

8 

12 

13 

6 

8 

V 

V 

3 

Saturday 

14 

12 

14 

12 

12 

12 

14 

12 

11 

12 

13 

13 

6 

Weekly  total  ... 

72 

57 

76 

64 

62 

66 

72 

75 

68 

62 

66^ 

99 

50 

Week  ending  ...|     , 

anuary 

1913. 

] 

^'ebruar; 

7. 

M 

arc 

J. 

t    11 

5     6 

18 
6 

25 
7 

1 

7 

8 
5 

15 
6 

22 
12 

1 
7 

8 
6 

15 
6 

22 
9 

29 

Sunday f 

8 

Monday * 

>     6 

8 

13 

6 

6 

5 

6 

4 

10 

8 

8 

V 

Tuesday ^ 

[    12 

13  1 

13 

9 

6 

8 

11 

13 

13 

10 

11 

10 

AVednesday       ...       I 

5      8 

9 

12 

10 

9 

7 

6 

8 

10 

8 

8 

12 

Thursday          ...       5 

)      8 

9 

6 

11 

12 

10 

10 

10 

8 

14 

14 

V 

Friday  ... 

r   13 

11 

9 

12 

10 

5 

10 

12 

8 

10 

9 

14 

Saturday           ••■     ^ 

5    12 

i    65 

U 

70 

17 

77 

17 

72 

12 

60 

6 

47 

12 

67 

11 

65 

14 
69 

10 
66 

15 

74 

13 

Weekly  total    ...    ii 

71 

r  April,  1913 

May. 

June, 

July. 

Weekending 

i    f 

12 

19 

7 

26 
8 

.<1[1 
7  I 

017 
2  13 

24  3 

1    7 
4    8 

14 

8 

21 
~5 

28 

8 

5 
8 

12  I 
4 

9  26 

Sunday         

5    5 

Monday        

n 

7 

9 

6 

14  1 

0    8 

8  1 

OIC 

9 

6 

8 

7 

4 

4  13 

Tuesday        

b 

n 

10 

l( 

11  I 

5    9 

U  1 

2  10 

11 

6 

15 

8 

V  1 

1    8 

Wednesday 

15 

12 

7 

6 

l.^  I 

4  13 

13  I 

411 

10 

2 

S 

9 

13 

6    7 

Thursday     

i( 

11 

16 

l( 

12  I 

Oil 

15  1 

1  y 

u 

10 

14 

8 

lO 

9    9 

Friday         ^ . . 

7 

16 

6 

7 

I(  I 

1  14 

18  1 

OK 

11 

11 

13 

7 

8 

9  10 

Saturday      

11 

6? 

18 

8S 

11 

65 

If 
62 

16  1 

85  8 

2  13 

4  81 

14  1 



86  8 

514 
6  72 

9 

68 

10 
50 

IC 

78 

9 
56 

11  1 
57  5 

2  10 

Weekly  total 

6  62 

The  individual  charges  which  go  to  make  up  the  total  expendi- 
ture throughout  the  year  from  July  27tb,  1912,  to  July  2Ctb,  191?, 
on  cooking,  heating  and  lighting,  are  given  below  :— 

Annual  "  Telephone  "  charge 
Hire  of  cooker  at  1 5s.  per  quarter 
Cooking  :  2,934  units  at  id. 
Heating :  2,068      ,,      „ 
Lighting :    200      „      „       


Coke  and  wood 


...     £6  10 

3  0 
6     2 

4  6 
0     8 

8 
0 
3 
2 
4 

£20    7 
4  11 

5 
0 

£24   18     5 


Since  coming  to  Birmingham  I  have  seen  Mr.  R.  A.  Chattock 
and  obtained  from   him  the  corresponding  figures  for  this  city. 
He  tells  me  that  they  do   not  let  out  cookers   on  hire,  but  have  a 
three  years'  purchase  system  by  which  consumers  can  buy  cookers 
from  the  Corporation.     Again,  Mr.  Chattock  has  no  charge  corres- 


ponding to  the  "  Telephone  "  charge  at  Marylebone. 
cost  for  the  same  flat  at  Birmingham  would  be  : — 


The  annual 


One-third  purchase  of  cooker 
Cooking  :  2,934  units  at  Id. 
Heating :  2,068     „      „    Id. 
Lighting  :   200      „      „    2'85d. 


Coke  and  wood 


£6     0  0 

12     4  6 

8  12  4 

2     7  6 

£29     4     4 
4  110 

£33  15      I 

In  comparing  this  method  of  heating  and  cooking  with  methods 
in  which  coal  is  used,  it  must  be  borne  in  mind  that  a  saying  of 
from  £25  to  £30  has  been  made  in  the  cost  of  domestic  rervice,  and 
therefore  on  the  above  tarifif  it  is  an  indisputable  fact  that  a  con- 
siderable gain  has  been  made  on  the  score  of  economy,  cleanliness 
and  independence. 

A  typical  load  curve  is  given  in  the  figure  of  the  total  current 
taken  for  all  electrical  purposes  in  the  fiat  on  Monday,  January  20th, 
1913.  On  the  same  diagram,  through  the  kindness  of  Mr.  A,  H. 
Seabrook,  I  am  able  to  show  the  station  load  curve  for  the  same 
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CUEVES  COMPABING  GENEEATING  STATION  LOAD  (CUBVE  A) 

WITH  Shape  op  Cooking,  Heating  and  Lighting  Load  due 
TO  One  Consumee  (Cueve  B). 

Monday,  January  20th,  1913.    Fair  day.    Temp.  45°  F. 

day,  though  to  a  very  different  scale.  These  curves  are  placed  on 
the  same  chart  with  the  object  of  showing  that  this  cooking, 
heating  and  lighting  load  does  not  reach  its  maximum  at  the  same 
time   as  that  at  which  the  peak  load  of   the   generating   station 

occurs. 

Experience  gained  with  this  electric  cooker  has  suggested  the 
following  as  some  of  the  directions  in  which  improvements  would 
be  specially  welcome  : — 

1.  At  present  a  rather  serious  obstacle  in  the  way  of  reheating 
dishes— a  common  every-day  need  in  most  households— is  the 
relatively  long  time  taken  in  bringing  the  oven  to  the  working 
temperature,  and  consequently  the  disproportionately  large  ex- 
penditure of  energy  to  effect  a  comparatively  trifling  result. 

2.  The  time  taken  to  boil  a  pint  of  water,  especially  the  first  one 
in  the  morning  when  the  cooker  is  quite  cold,  might  be  shortened 
with  considerable  advantage. 


WecUy  Consumption  in  Board  of  Trade  Units  for  Coohng,  Ileatin  and  Lighting  during  the.  i>eriod  from  September  29th.  1912,  to 

July  27th,  1913. 
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3.  Cookinjf  utensils,  however  perfectly  flat-bottomed  they  may 
be  when  first  eupplied,  appear,  with  ordinary  wear  and  tear,  too 
soon  to  lose  this  quality,  bo  necessary  for  economy  both  in  time  and 
energfy  used. 

That  these  matters  are  receivinp  attention  at  the  hands  of  some 
designers  of  electric  cookers  will  be  (gathered  from  the  followinpr 
information  which  the  author  has  received,  on  the  best  authority, 
since  the  first  draft  of  this  paper  had  been  made.  The  latest  form 
of  electric  cooker,  of  which  about  a  dozen  are  in  use  at  the  present 
time,  have  the  ovens  arranged  so  that  the  direct  radiation  from  the 
heater  is  not  shielded  in  any  way,  with  the  result  that  the  time 
taken  for  raising  the  oven  to  the  working  temperature  has  been 
reduced  to  about  one- half  of  what  it  was  in  the  older  patterns. 

Further,  that  in  a  week  or  two  a  red-hot  plate  will  be  put  upon 
the  market  which  halves  the  time  necessary  for  raising  cold 
water  up  to  the  boiling  point,  avoids  the  necessity  for  special 
utensils,  and  is  robust,  for  cold  water  can  be  poured  upon  it  with 
impunity. 

It  may  fairly  be  claimed,  as  to  safety  in  use,  that  of  the  three 
most  common  methods  of  cooking  food  the  electric  cooker  is, 
when  properly  installed,  by  far  the  safest.  For  instance,  there  is 
no  chimney  to  get  on  fire,  nor  is  there  danger  from  stray 
cinders,  or  of  explosions,  unpleasant  fumes  or  of  "  firing  back." 

There  is  also,  as  already  referred  to,  the  great  advantage  of  per- 
fect cleanliness  in  use.  Saucepans,  for  instance,  can  never  become 
sooty  outside.  This  fact  alone  saves  a  not  inconsiderable  amount 
of  labour.  Then,  too,  the  walls  and  ceiling  of  the  kitchen 
remain  much  longer  clean.  When  to  these  two  advantages  of 
safety  and  cleanliness  is  added  that  of  absolute  reliability,  it  is 
obvious  that  electric  cooking  is  an  ideal  method  for  use  in  an 
ordinary  household. 

Discussion. 

Prof.  Kapp,  in  inviting  discussion,  said  the  author  had  not 
mentioned  the  saving  electric  cookers  effeoted  in  the  butcher's  bill. 

Peof.  Fleming  said  the  greatest  trouble  he  had  found  in  the 
regular  use  of  electric  cookers  was  the  variable  and  irregular  life  of 
the  heating  elements.  When  these  failed  it  was  not  easy  to  replace 
them,  as  makers  had  not  adopted  rigid  interchangeability  in  manu- 
facture. He  thought  detachable  hot  plates  a  good  feature  in 
electric  cooking  apparatus.  The  author's  figures  of  cost  depended 
on  the  id.  units.  He  had  used  electric  cookirg  for  three  years  at 
lid.  per  unit,  at  which  price  it  was  economical  to  heat  water.  At 
id.  per  unit  he  knew  the  cost  of  electric  cooking  was  within  that 
for  coal  and  gas  cooking.  As  a  rough  guide  to  this  consumption 
in  a  kitchen,  he  found  that  one  unit  per  day  per  person,  plus  a 
unit  or  two  for  the  cooker,  was  about  the  average. 

After  a  fevr  remarks  by  others  on  the  Birmingham  figures,  the 
author  briefly  replied. 


CORRESPONDENCE. 


Lettert  received  by  ut  after  6  P.M.  ON  Tuesday  cannot  appear  vntil 
the  following  week,  Correipondentt  thould  forward  their  communi- 
cations at  the  earliest  pottible  m4>ment.  No  letter  can  be  published 
unleti  we  hare  the  writer^ t  name  and  addrett  in  our  vottettion, 


Apparatus  on  Hire. 

I  have  been  much  interested  in  the  series  of  articles  by 
Mr.  T.  C.  Parsons  on  the  above  that  have  been  appearing 
during  the  past  few  weeks. 

In  last  week's  number  Mr.  Parsons  describes  a  card  that 
is  used  to  keep  track  of  the  motors  that  are  installed  on  hire 
and  hire-purchase.  I  would  suggest  that  the  cards  could  be 
made  much  more  useful  if  more  information  were  put  upon 
them.  Motor  makers  do  not  use  the  same  s'ze  brush  for  many 
machines,  and  as  the  principal  trouble  with  modern  motors 
is  a  worn  brush,  a  journey  may  be  saved  if  full  information 
re  the  brushes  is  put  upon  the  card.  A  frequent  trouble  is 
a  blown  fuse  through  bad  starting,  and  if  different  types  of 
fuses,  cartridge,  "  Zed  "  or  open,  are  used,  it  is  worth  while 
to  have  the  information  handy,  so  that  the  right  sort  can  be 
sent,  in  the  event  of  a  'phone  call.  Mr.  Parsons  mentions 
that  he  does  the  usual  trick  of  "  swapping  "  armatures  when 
necessary ;  it  is  advisable  to  keep  track  of  the  maker's 
numbers  of  the  armatures  as  well  as  of  the  frames  in  this 
event.  The  card  enclosed  is  one  that  I  devised  whilst 
responsible  for  the  department  9f  a  contracting  firm  that 
had  many  hundred  motors  out  upon  hire  and  hire-purchase, 
as  well  as  ordinary  installations,  and  I  would  suggest  that 
any  card  should  contain  all  this  information.  In  the  case  of 
shaped  brushes,  the  profile  may  be  registered  by  inking  the 
brush  on  a  rubber  stamp  pad,  and  stamping  the  back  of  the 
card,  at  the  same  time  registering  the  dimensions  and  length 
in  millimetres. 

In  this  week's  issue,  Mr.  Parsons  gives  some  figures  re 
costs  of  room  heating  that  are  not  of  much  service  to  the 
makers  of  radiant  heaters.     It  would  be  very  interesting  to 


know  if  Mr.  Parsons  or  any  other  engineer  has  made  any 
similar  careful  practical  tests  comparing  radiant  heaters  and 
convectors.  I  l>elieve  that  it  is  acknowledged  that  con- 
vectors  are  the  cheaper  in  running  coet,  and  can  compare 
better  with  coal  or  gas. 
The  formula  quoted  by  Mr.  Parsons 

KW   —  (3Q  A  -i-  8  B  -f  nc)  20-4   x  / 
3,600  X   1,000 

was  originally  published  by  me  in  a  convector  maker's 
catalogue,  and  I  am  afraid  that  it  cannot  be  used  for  radiant 
heaters.  It  is  based  on  the  assumption  that  the  walls  derive 
their  heat  from  the  air  in  the  room,  and  that  they  are  at  the 
same,  or  a  little  less,  temperature  than  the  air.  Each  square 
foot  of  window  dissipates  approximately  30  units  perdeg.  F, 
and  each  square  foot  of  wall  surface,  on  the  average,  eight 
units.  The  formula  works  out  pretty  consistently  in  the 
case  of  big  halls  and  rooms  heated  by  convectors,  but,  where 
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the  walls  and  floors,  &c.,  are  at  a  higher  temperature  than 
the  air,  as  is  the  case  when  radiant  heaters  are  employed,  they 
naturally  dissipate  more  heat  than  is  indicated  in  this 
formula.  I  presume  that  radiant  heat  advocates  will  agree 
to  this,  and  admit  that  this  is  why  their  heaters  are  of 
3-KW.  capacity  or  thereabouts. 

0.  H.  Elliott. 
London,  W.,  Sepiember  27 fh,  1913. 


In  reply  to  Mr.  T.  C.  Parsons's  letter  of  September  IKth, 
I  may  fay  at  once  that  so  far  as  the  scheme  he  details  relates 
purely  to  the  hiring-cut  of  motor?,  and  apart  from  ell 
question  of  municipal  ownership,  very  few  traders  or  manu- 
facturers would  take  exception  to  it,  especially  in  view  of 
the  facts  now  made  clear,  namely,  that  fair  prices  were 
given  for  motors  and  that  a  qualified  and  fully-paid 
attendant  was  employed  to  carry  out  the  inspections. 

By  far  the  most  serious  objection,  however,  is  generally 
in  connection  with  the  sales  effected  by  many  of  these  so- 
called  municipal  hiring  departments,  and  it  will  be  noted, 
taking  the  figures  for  Govan,  that  apparently  out  of  14G 
motors  purchased  by  the  undertaking,  no  fewer  than  42 
were  sold  direct  to  the  consumers.  In  the  only  other  case 
'  for  which  figures  are  given,  namely.  No.  (5  on  the  list,  it 
appears  that  whereas  in  r.)r2,  70  motors,  representing 
670  H.P.,  were  out  on  hire,  308  motors,  representing  2,552 
H.p.,  had  been  sold  outrisht  to  consumers.  It  would  seem 
that  where  so  large  a  proportion  of  the  motors  are  being  sold 
it  is  somewhat  misleading  to  take  average  figures  and  treat 
these  as  if  thoy  referred  to  hiring  alone.  Apparently 
maintenance  and  repairs  would  be  discontinued  as  soon  as 
a  sale  had  been  effected,  and  many  motors  would  be  sold 
before  they  had  been  running  sufficiently  long  to  need  much 
in  the  way  of  repairs :  in  fact,  no  doubt  very  often  the 
motors  would  be  sold  within  the  period  for  which  they  were 
guaranteed  by  the  makers. 

Returning  to  the  question  of  the  injury  done  by  direct 
sales,  the  writer  has  it  on  the  best  possible  authority  that  in 
one  city  the  consumers,  at  any  rate  a  short  time  ago,  could 
buy  their  motors  from  the  Corporation  at  prices,  roughly 
10  per  cent,  below  those  at  which  the  largest  contractors  in 
the  city  could  buy  motors  of  the  same  make.  The  motors, 
it  may  be  said,  were  foreign  ones,  so  that  here  the  whole 
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matter  resolved  itself  into  a  caae  of  "  dumping  "  pure  and 
simple,  and  on  a  very  large  scale.  It  was  really  against 
abuse  of  this  kind  that  my  letter  was  chiefly  directed. 

In  conclusion,  with  regard  to  the  whole  question  of  the 
letting  out  of  motors  on  hire  by  municipalities,  from  the 
writer's  experience  it  is  always  easy  to  convince  anyone  that 
electric  motors  are  much  the  cheapest  and  most  convenient 
form  of  power  to  install.  The  real  trouble  nowadays  is  in 
connection  with  the  price  to  be  paid  per  unit,  and  if  Corpora- 
tions wish  to  give  something  away,  they  should  give  it  here, 
where  it  would  be  most  appreciated.  A  consumer  can 
usually  obtain  a  motor  on  hire  from  a  private  firm  if  be 
wishes  to  do  so  ;  but  when  this  is  not  the  case,  then,  and 
then  only,  is  there  any  justification  for  a  Corporation  taking 
up  this  work. 

Electric  Motor  and  Stove  Hiring  Co.,  Ltd. 

H.  S.  Ingleby,  Secretanj. 

Leeds,  September  29ih,  1913. 


A  Charge  Engineer's  Complaint. 

I  was  rather  amused  at  the  letter  in  your  last  week's  issue 
from  a  charge  engineer  indignant  at  the  idea  of  an 
engine  driver  being  made  a  shift  engineer,  but  I  think  that 
it  should  serve  rather  as  a  warning  to  college  men  not  to  go 
in  for  central  station  work,  as  it  must  be  admitted  that  non- 
college  men,  and  even  the  raw  material,  can  be  trained  to 
make  very  good  station  attendants.  Nowadays,  with 
reliable  generating  plant,  highly-trained  men  may  not  be 
necessary,  and  possibly  complaints  like  Mr.  Fredericks's  will 
fall  back  on  the  chief  engineers  responsible.  It  should  be 
remembered  that  many  chiefs  are  depending  on  their  shift 
engineers  and  station  supers,  for  their  low  works  costs,  the 
manager  taking  all  the  credit.  But  Councils  and  others 
are  becoming  better  acquainted  with  the  state  of  affairs, 
and  the  days  of  the  overpaid  manager  may  also  be 
numbered. 

I  am  an  engineer's  traveller,  and  have  been  through  a 
great  many  stations  and  conversed  with  station  supers.,  who 
complain  about  the  manager  taking  credit  for  their  work. 
The  station  of  the  future  could  be  run  with  a  good 
accountant  as  manager,  the  reports  to  Councils,  &c.,  and 
questions  of  charges,  being  merely  a  good  accountant's 
work.  A  manager  such  as  this,  with  a  good  station  super, 
and  mains  engineer  under  him,  are  all  the  hands  necessary 
for  a  station  up  to  8,000  or  4,000  KW. ;  when  extensions  be- 
come necessary,  give  the  vast  army  of  consulting  engineers  a 
chance  to  carry  them  out  and  give  them  something  to  do  ; 
so  young  men,  with  fine  college  training,  eschew  station 
work  and  be  consulting  engineers. 

Converter. 


Permit  me  to  comment  upon  Mr.  James  Fredericks's 
letter,  under  the  heading  "  A  Charge  Engineer's  Complaint," 
printed  in  the  issue  of  September  26  th. 

He  complains  that  an  engine  driver  pure  and  simple  has 
been  appointed  charge  engineer.  If  it  be  true  that  the 
man  had  only  sufficient  abilities  for  a  driver,  he  ought  not 
to  have  been  appointed  to  the  higher  position.  But  the  fact 
that  the  chief  gave  him  the  post  seems  to  show  that  he  had 
qualifications  which  he  did  not  make  known  to  everybody, 
thus  making  the  appointment  look  unfair.  I  would  like  to 
point  out  that  enginemen's  duties  in  certain  stations  com- 
prise electrical  and  mechanical  jobs,  testing,  and  even 
switchboard  attendance.  An  engineman  who  has  had  ex- 
perience in  the  shops  or  erecting,  previous  to  several  years 
in  the  central  station,  as  well  as  a  certificate  for  a  College 
course  of  engineering,  has  an  equal  right  with  any  B.Sc.  or 
University  man  in  competing  for  a  higher  position  in  the 
central  station.  I  do  not  agree  with  Mr.  Fredericks  in  pre- 
venting an  ambitious  engineman  or  other  young  fellow  from 
getting  on. 

Hundreds  of  pounds  spent  on  training  for  a  position  in  a 
central  station  is  sheer  waste,  when  electrical  courses  can  be 
had  now  so  reasonably.  Engineers  should  be  good  practical 
all-round  men,  those  who  have  worked  up  through  several 
stations,  from  the  boiler  house  upwards  ;  and  this  is  found 
in  a  good  ambitious  engineman  with  technical  training. 

Ambitions. 


Your  correspondent,  James  Fredericks,  in  your  last  issue 
complains  that  an  engine  driver  has  been  promoted  to  shift 
engineer  and  has  as  colleagues  a  Faraday  House  man  and 
a  University  graduate ;  presumably  this  refers  to  the  recent 
appointment  at  the  Burton-on-Trent  Electricity  Works. 
I  beg  to  congratulate  the  engine  driver. 

Recently,  a  shift  engineer  informed  me  that  he  had 
resigned  his  position  as  "  shift "  to  take  up  an  appointment 
at  another  station  as  "  fitter-driver  "  at  about  30  per  cent, 
increase  in  wages  ;  this  engineer  had  a  good  technical  train- 
ing and  was  (in  the  generally  accepted  meaning  of  the 
word)  "qualified." 

Compare  the  supply  authorities  of  Coventry  and 
Hammersmith,  capacity  of  both  stations  between  9,000  and 
10,000  KW.  The  charge  engineers  at  Hammersmith  are 
paid  £200  per  year,  at  Coventry  anything  from  £85  to 
£117  per  year. 

These  cases  show  clearly  the  chaotic  state  of  employment 
in  electrical  stations.  The  Universities,  Faraday  House, 
Technical  Colleges,  Polytechnics  and  Correspondence  Schools 
are  all  turning  out  hundreds  of  highly  technically-trained  men 
every  year,  whose  only  prospect  is  a  mere  pittance  as  charge 
engineer,  while  we  see  carpenters,  bricklayers,  &c.,  who 
have  not  had  the  opportunity  of  technical  education  obtaining 
a  wage  which  only  a  minority  of  the  technically-trained 
men  can  expect  to  equal  as  a  maximum  in  the  best-paid 
stations. 

To  remedy  this  miserable  state  of  affairs,  the  technical 
man  in  electrical  stations  must  have  recourse  to  organisa- 
tion, the  only  remedy. 

I  am  very  pleased  to  state  that  a  fair  proportion  of  station 
men  in  the  United  Kingdom  have  realised  this  fact,  but 
there  are  others  who  consider  it  beneath  their  dignity  to  join 
any  organisation  that  proposes  to  demand  better  conditions, 
and  do  not  consider  it  beneath  their  dignity  to  work  for  a 
mere  pittance  and  depend  on  someone  else  to  keep  them  from 
starvation. 

A  certain  class  of  chief  engineer  fosters  the  "  beneath 
their  dignity "  idea.  One  can  quite  understand  that  a 
chief  engineer  would  not  be  exactly  comfortable  in  a  well- 
organised  station  where  the  wages  were  low  and  the  Elec- 
tricity Committee  refused  to  consider  an  increase. 

There  is  another  point  that  has  prevented  progress  in  the 
past.  I  refer  to  the  bickerings  and  petty  jealousies  that  are 
the  rule,  and  not  the  exception  amongst  employes  of  elec- 
trical stations,  and  must  seriously  call  to  account  all  those 
who  are  responsible  for  this  state  of  affairs,  because  if  they 
do  not  sink  their  petty  differences  and  suspicion  of  the 
other  man,  and  uphold  a  spirit  of  mutual  help,  they  can 
never  hope  to  better  their  conditions  financially  or 
otherwise. 

In  conclusion,  I  must  emphatically  point  out  that  the 
mam  cause  of  the  miserable  conditions  in  electrical  stations 
cannot  be  blamed  to  premium  pupils,  chief  engineers, 
electricity  committees,  or  company  directors,  but  to  the 
employe  who  remains  outside  his  organisation. 


W.  J.  Ebben, 

Hon.  Secretary,  A.E.(S.)E. 


Stratford,  September  30//?,  1913. 


Birds  and  Railway  Accidents. 

While  waiting  at  a  wayside  station  the  other  day,  I  ob- 
served some  pigeons  sitting  on  a  wire  leading  from  a  signal 
cabin  to  a  route  of  telegraph  poles.  When  the  birds  flew 
away  together,  the  upward  bound  which  they  gave  at  the 
commencement  of  their  flight  caused  the  wire  on  which 
they  had  been  sitting  to  swing  into  contact  with  some  of 
the  telegraph  lines.  I  was  curious  to  know  what  effect  in 
the  signal  cabin  would  be  caused  thereby.  On  inquiring  I 
found  that  a  stray  current  had  entered  the  apparatus  there, 
and  that  a  false  indication  had  been  produced,  giving  the 
signalman  authority  to  send  a  second  train  into  a  section 
which  was  already  occupied.  Pursuing  my  inquiries,  I  was 
astonished  to  learn  that  many  railway  instruments  are  liable 
to  similar  interference. 

Traveller. 
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Municipal  Tramways  Conference. 

In  your  current  issue  you  make  the  following  remark 
regarding  Mr.  Hamilton's  paper,  on  "  Urban  Passenger 
Transport."  "The  spectacle  of  Mr.  Hamilton  solemnly 
proving  that  'bus  costs  cannot  be  under  lOd.  per  mile,  and 
will  inevitably  increase,  when  brother  managers  are  experi- 
menting right  and  left  and  buying  still  more  'buses,  is  rather 
humorous."  As  a  constant  reader  of  your  journal  this 
appears  to  me  a  very  unfair  comment. 

None  of  the  "  brother  managers "  to  whom  you  refer 
operate  'buses  at  less  than  lOd.  per  mile,  and,  personally, 
I  do  not  think  anyone  (with  the  possible  exception  of  Mr. 
Fearnley)  operates  municipal  'buses  at  so  low  a  figure  as 
this.  The  figures  given  for  Keighley,  Halifax  and  East- 
bourne are  IGd.,  12-7d.  and  14"39d.  per  mile  respectively. 

Mr.  Hamilton's  figures  were  not  challenged  at  Sheffield. 
Even  Mr.  Worby  Beaumont  had  nothing  to  say  on  Mr. 
Hamilton's  calculation  for  27  towns  in  Great  Britain  (with 
over  150,000  inhabitants  each)  where  municipal  tramways 
are  operated. 

The  author  of  the  paper  stated  that  instead  of  those 
towns  getting,  as  at  present,  a  profit  in  receipts  and  other 
services  to  the  towns  of  £1,642,356,  there  would  be  a  loss 
of  £2.556,441,  if,  on  the  present  available  figures,  tramways 
were  superseded  by  motor-'buses. 

Turning  to  your  remark  again,  however,  I  see  no  reason 
why  a  large  municipality  should  not  experiment  with  motor- 
'buses  even  if  they  cost  Is.  per  mile  to  operate,  if  the  chief 
object  of  the  experiment  is  to  test  the  traffic  possibilities  of 
a  particular  suburb  before  incurring  heavy  capital  expendi- 
ture for  tramway  track. 

Urban  passenger  transport  of  the  future  will  be  a  question 
of  the  survival  of  the  fittest,  and  Mr.  Hamilton  has  proved 
conclusively  that  the  fittest  form  at  present  is  by  means  of  a 
steel  wheel  on  a  steel  rail,  and  that  if  the  municipalities  have 
the  best  interests  of  their  ratepayers  at  heart,  the  tramway 
must  be  used  in  preference  to  the  motor-'bus,  on  account  of 
the  lower  operating  costs,  to  say  nothing  of  the  much  greater 
street  dangers  involved  by  the  use  of  the  motor-'bus. 

L.  C.  F.  Bellamy, 

Borough  Electrical  Engineer 
and  Tramicays  Manager. 
Hkeston,  September  2dfh,  1913. 

[Mr.  Bellamy  takes  the  remark  in  our  brief  report  too 
seriously  ;  as  a  constant  reader  of  our  pages,  he  must  be 
aware  that  our  views  are  quite  in  accord  with  those  which  he 
outlines.  We  have  always  held  that  while  the  motor-'bus  is 
useful  to  tramway  managers  for  experimental  purposes,  and 
as  a  feeder  to  the  tramways,  it  cannot  deal  with  heavy  traffic 
in  fair  competition  with  the  latter.  We  had  no  intention  of 
ridiculing  Mr.  Hamilton's  paper,  and  regret  that  the  remark 
was  made,  though  the  situation  still  appears  to  us  to  possess 
a  humorous  aspect. — Eds.  Elec.  Rev.] 


The  "  Hand  "  of  an  Armature. 

Your  correspondent,  Mr.  Moores,  says  that  it  is  unlikely 
that  uniformity  will  ever  be  reached  in  the  nomenclature 
relating  to  the  "  hand  "  of  an  armature,  and  gives  as  his 
reason  that  my  suggestions  differ  from  the  existing  standard 
practice  of  several  leading  manufacturers  in  this  country. 
His  next  sentence  leads  one  to  believe  that  the  standard 
practice  referred  to  is  not  a  (juestion  of  nomenclature  at  all, 
but  of  actual  windings.  I  am  well  aware  that  some  firms 
build  their  armatures  right-handed  and  some  left-handed, 
and  I  have  not  set  out  to  pereuade  every  manufacturer  to 
build  armatures  of  the  same  hand.  In  my  article  I  have 
given  what  I  believe  to  be  a  practical  definition  of  right 
and  left-handing  applicable  to  all  drum  armatures,  and  have 
pointed  out  where  the  two  hands  differ.  The  classification 
appears  to  me  to  be  a  natural  one,  and  I  think  it  is  likely 
to  be  followed.  This,  however,  as  you  suggest,  is  a  matter 
for  the  Electrotechnical  Commission.  I  have  yet  to  find 
the  text-books  that  "  support  my  suggestions,"  as  Mr. 
Moores  kindly  puts  it,  and  I  would  be  grateful  if  he  can 
enlighten  me. 

Humphry  MacCallnin. 

Chelmsford,  September  2dth,  1913, 


Electric  IVehlcles. 

In  your  leading  article  on  the  above  subject  last  week, 
you  seem  to  lay  the  whole  onus  of  the  development  of  elec- 
tric vehicles  on  the  central  station  engineer,  and  perhaps  it 
would  be  interesting  to  you  to  hear  my  experience  in 
attempting  to  get  some  information  on  the  subject. 

I  may  say  that  at  the  present  time  I  am  running  some 
20  vehicles  for  the  transportation  of  goods  and  passengers, 
a  considerable  portion  of  their  work  consisting  of  jonmeys 
under  20  miles.  I  am  also  running  a  power  station  plant 
which  is  turning  out  current  at  about  •25d.  per  unit,  and 
was  under  the  impression  that  I  was  in  an  exceptionally 
sound  position  to  take  up  electric  vehicles. 

On  May  30th  this  year  I  made  a  preliminary  inquiry  of 
a  firm  selling  vehicles  in  this  country  as  to  whether  they  had 
any  4  or  5-ton  vehicles  yet  running,  and  received  their  reply 
on  .Tune  10th  to  the  effect  that  they  had  not  such  heavy 
types  running  in  this  country,  but  in  a  few  days  they  were 
giving  a  demonstration  in  this  town  with  a  i-ton  vehicle, 
and  would  be  pleased  to  bring  this  car  down  to  our  works. 
I  then  replied  on  June  11th  to  the  effect  that  I  should  be 
interested  to  see  the  half-tonner  when  down  here,  and  should 
like  to  have  full  details  with  cost  of  running,  &c.,  of  a  five- 
ton  ner,  and  to  arrange,  if  possible,  a  trial  of  such  a  vehicle 
under  actual  working  conditions,  the  cost  of  which  we  were 
prepared  to  pay. 

I  also  obtained  a  quotation  for  a  small  battery  set  to  run 
on  one  of  our  petrol  lorries,  so  as  to  judge  how  they  would 
stand  our  local  roads,  which  are  exceptionally  bad.  This 
was  obtained,  order  placed  and  battery  received,  and  has 
since  been  working.  I  have  since  twice  written  them  for 
details  of  the  five-tonner,  and  also  when  the  half-tonner  would 
be  down  here,  but  so  far  without  result.  My  object  in  writ- 
ing this  is  to  show  you  that  the  station  engineer  can  never 
get  a  vehicle  load  unless  the  manufacturers  pursue  a  more 
business-like    method    of     putting    their    vehicles    before 

prospective  customers. 

Chief  Engineer. 

[Our  correspondent's  experience  is  unfortunate  ;  appar- 
ently he  dealt  with  only  one  firm,  which  had  not  sufficiently 
developed  its  organisation  to  supply  his  needs.  We  have 
reliable  and  independent  information  which  indicates  that, 
now  that  the  central-station  engineers  are  moving  in  the 
direction  of  providing  charging  facilities,  manufacturers  are 
taking  steps  to  do  their  part. — Eds.  Elec.  Rev.] 


Safety  of  the  Diesel  Engine. 

I  read  a  paragraph  in  the  Electrical  Review  last 
week,  referring  to  the  accident  at  Bray,  due  to  the  bursting 
of  the  blast  bottle,  previously  filled  with  oxygen,  of  a 
Diesel  engine.  Being  one  of  those  who  regard  this  type  of 
engine,  relative  to  other  prime  movers,  somewhat  in  the 
same  way  as  electric  light  versi/s  gas,  and  wishing  to  see  it 
dealt  with  in  the  fairest  way,  I  should  like  to  ask  whether  it 
cannot  be  definitely  stated  that  if  oxygen  had  not  been  used 
no  accident  would  have  occurred. 

I  do  not  go  so  far  as  to  advocate  that  a  non-return  valve 
on  the  blast-pipe  is  unnecessary,  but  certainly  think  that  a 
far  more  necessary  appliance  would  be  a  relief  valve  on  each 
cylinder.  This  would  allow  abnormal  pressures  to  escape, 
but  more  especif^lly  it  would  provide  for  the  escape  of 
water  when  starting  up,  should  an  excessive  quantity  have 
leaked   into   the   cylinder   from   the   cooling    water   jacket 

whilst  the  engine  was  shut  down. 

P.  F.  R. 

[A  lengthy  abstract  of  the  Home  Office  Report  on  this 
matter  appears  elsewhere  in  this  issue. — Eds.  Elec.  Rev.] 


A.E.(S.)E. 

As  one  who  was  present  at  the  last  general  meeting,  I  was 
exceedingly  surprised  at  the  large  number  of  members  of 
the  Electrical  Trade  Union  who  had  congregated  for  the 
specific  purpose  of  informing  the  central-station  men  of  the 
extent  of  their  beastly  "  Snobbishness."  As  I  understood  the 
A.E.(S.)E.  was  formed  for  this  so-called  "  Snob  "  class,  I 
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sincerely  hope  they  will  maintain  the  distinction.  1  feel 
eontident  after  conversation  with  several  central-station 
men  that  many  meetings  of  this  description  will  see  the 
downfall  of  a  promising  Association. 

Snob. 


Metalite,  Ltd. — AVe  have  received  from  Mr.  F.  Harrison, 
of  14,  Dickenson  Road,  Crouch  Hill,  London,  N.,  a  some- 
what lengthy  letter  replying  to  the  questions  put  by  "A 
Northern  Shareholder"  in  our  issue  of  September  19th. 
We  regret,  however,  that  owing  to  the  demands  upon  our 
space,  and  to  the  limited  interest  of  a  number  of  the  points 
cohered,  we  are  unable  to  publish  the  communication.  We 
would  suggest  that  those  who  desire  further  information 
should  get  into  touch  with  Mr.  Harrison. — Eds.  Elec.  Rev. 


THE    EXPLOSION    AT    BRAY    U.D.C. 
ELECTRICITY    WORKS. 


The  following  is  an  abstract  of  the  report  of  Mr.  6.  S.  Taylor, 
H.M.  Inspector  of  Factories,  on  the  circumstances  attending:  the 
explosion  which  occurred  at  the  electricity  grenerating-  station  of 
the  Urban  District  Council  of  Bray,  Ireland,  on  July  10th,  1912  : — 

This  explosion  caused  the  destruction  of  a  steel  storage  vessel 
for  compressed  air  used  in  connection  with  a  Diesel  oil  engine, 
resulted  in  the  death  of  Christopher  Coates,  the  head  fitter  at  the 
station,  and  caused  such  injuries  to  Mr.  W.  J.  Sowter,  the  chief 
engineer,  that  both  legs  had  to  be  amputated.  Mr.  McDonnell,  the 
assistant  engineer,  also  sustained  extensive  burns  and  other  injuries 
to  his  t&ci. 

The  engine  at  Bray  was  constructed  by  Messrs.  Mirrlees, 
Bickerton  &  Day,  Ltd.  ;  it  had  a  single  cylinder  12  in.  diameter, 
worked  on  a  four-stroke  cycle,  developed  about  50  h.p.,  and  was 
first  started  in  March,  1910.  Compressed  air  for  fuel  ignition  and 
starting  purposes  was  obtained  from  a  two-stage  air  compressor 
driven  directly  from  the  main  engine  shaft.  An  inter-cooler  was 
provided  for  cooling  the  air  between  the  two  stages  of  compression, 
and  the  air  passed  through  another  cooler  after  the  final  com- 
pression. From  this  after-cooler  the  compressed  air,  at  a  pressure 
approaching  900  lb.  per  eq.  in.,  passed  through  a  i-in.  copper  pipe 
into  the  blast  air  vessel.  Compressed  air  from  the  blast  vessel  was 
conveyed  to  the  fuel  valve  by  a  blast  injection  pipe  of  solid  drawn 
copper  5 -in.  diameter,  i-in.  bore  and  about  16  ft.  in  length.  The 
blast  air  vessel  consisted  of  a  lap-welded  mild  steel  cylinder  3  ft.  in 
length,  8  in.  external  diameter  and  ^f  in.  in  thickness  ;  circular 
plugs  1 1  in.  in  thickness  were  welded  into  the  ends,  the  upper  plug 
having  a  hole  communicating  with  the  entrances  to  the  valves  in 
the  steel  "head."  The  ''head"  was  fitted  with  a  spring-loaded 
safety  valve  -r\-in.  diameter  set  to  blow  ofif  at  a  pressure  of  1,050  lb. 
per  sq.  in.  A  |-in.  copper  pipe  with  an  open  and  bevelled  end 
extended  almost  to  the  bottom  of  the  blast  vessel ;  this  pipe  acted 
as  a  drain  for  any  condensed  water,  and  also  conveyed  the  com- 
pressed air  to  the  starting  air  vessels.  There  were  two  such  vessels 
of  mild  steel  with  a  longitudinal  lap-weld  and  welded  ends,  of  the 
following  dimensions  : — Length,  6  ft.  ;  external  diameter,  14|  in.  ; 
thickness,  f  in.  They  were  fitted  with  steel  "  heads  "  connected  by  a 
T-piece,  the  vertical  branch  of  which  communicated  with  the  start- 
ing valve  on  the  engine  cylinder.  The  interiors  of  these  three  air 
vessels  had  been  coated  with  a  bituminous  composition  to  prevent 
corrosion. 

On  Sunday  morning,  July  7th,  the  Diesel  engine  was  stopped  by 
the  engine  attendant,  and  about  fi  p.m.  on  the  same  day,  when  the 
station  was  visited  by  Mr.  McDonnell,  the  assistant  engineer,  the 
attendant  drew  his  attention  to  the  loss  of  air  from  the  three  air 
vessels.  At  this  time  the  gauges  indicated  a  zero  pressure  in  the 
reserve  starting  air  vessel,  and  pressures  of  3.")0  lb.  per  sq.  in.  in  the 
other  starting  vessel  and  in  the  blast  vessel.  On  Monday,  July 
8th,  the  Diesel  engine  was  overhauled,  the  fuel,  exhaust  and  air 
valves  were  taken  out,  reground  and  replaced  ;  the  atomiser  was 
cleaned,  and  the  clearances  on  the  valves  were  set  by  Mr. 
McDonnell.  It  was  impossible  to  start  the  engine  with  an  air  pres- 
sure of  only  350  lb.  per  sq.  in.  in  the  blast  vessel,  as  this  would 
be  insufficient  to  inject  the  fuel  oil  into  the  cylinder.  It  was 
impracticable  to  use  the  Diesel  alternator  as  a  motor,  and  thus 
drive  the  engine  and  compressor  until  the  necessary  air  pressure  had 
been  obtained  in  the  blast  vessel.  In  the  absence  of  an  auxiliary 
compressor,  the  pressure  in  the  blast  vessel  had  to  be  raised  by  other 
external  means.  A  printed  copy  of  instructions,  supplied  by  the 
makers  of  the  engine,  contained  the  following  statement : — 

"  If  by  any  mishap  the  air  is  lost  and  no  compressor  is  available, 
or  if  the  engine  cannot  be  run  by  external  means  so  as  to  charge  the 
receivers  by  its  own  air  compressor,  then  these  may  be  charged  with 
carbonic  acid  gas  or  oxygen  fro.n  the  cylinders  contaiuing  these 
gases,  as  used  for  many  purposes." 

As  compressed  oxygen  had  been  so  used  without  accident  when 
the  air  pressure  was  lost  iu  the  previous  February,  a  cylinder  of 
compressed  oxygen  was  ordered  by  Mr.  Sawter  from  a  firm  of 
Dublin  chemists,  which  was  delivered  at  the  factory  on  the  morning 
of  Wednesday,  July  10th.      Oxygen  cylinders  are  usually  charged 


with  gas  at  a  pressure  of  1,800  lb.  per  sq.  in.  Shortly  after  its 
arrival  the  oxygen  cylinder  was  coupled  to  the  compressor  con- 
nection of  the  blast  vessel  and  the  pressure  was  raised  to  800  lb.  per 
sq.  in.  The  supply  of  oxygen  was  temporarily  stopped  and  the 
valve  opened  between  the  blast  vessel  and  the  starting  vessel ;  com- 
pressed air  and  oxygen  thus  passed  over  into  the  latter  vessel,  but 
the  pressure  in  this  was  only  slightly  raised  above  350  lb.  per  sq.  in., 
as  the  pressure  in  the  blast  vessel  fell  from  800  lb.  to  750  lb.  per 
S(|.  in.  The  volume  of  the  starting  vessel  was  about  nine  times  the 
volume  of  the  blast  vessel.  The  valve  between  the  vessels  was 
closed,  and  the  oxygen  again  turned  on  to  the  blast  vessel,  until 
the  pressure  within  was  raised  to  800  lb.  per  sq.  in.  ;  the  oxygen 
cylinder  was  then  removed  and  the  high-pressure  air  delivery  pipe 
from  the  compressor  reconnected  to  the  blast  vessel. 

The  ordinary  fuel  (crude  oil)  was  then  emptied  from  the  fuel 
pump,  and  from  the  engine  fuel  supply  pipe,  which  was  tempo- 
rarily disconnected  from  the  fuel  valve.  The  fuel  pump  and  pipe 
were  then  charged  wi*^h  ordinary  lamp  oil  (kerosene),  and  when 
the  fuel  valve  connection  had  been  made,  several  strokes  by  hand 
were  made  with  the  pump,  so  that  the  atomiser  in  the  fuel  valve 
casing  was  charged  with  kerosene.  The  crude  oil  was  then  turned 
on  from  the  supply  tank,  and  the  starting  lever  on  the  engine 
placed  in  the  "starting"  position.  Mr.  McDonnell  stated  that  he 
then  opened  the  valves  in  the  following  order  :  (I)  Valve  from 
blast  vessel  to  fuel  valve  ;  (2)  valve  from  compressor  to  blast 
vessel  ;  (3)  valve  between  blast  vessel  and  pressure  gauge  ;  and 
(4)  starting  valve  on  starting  air  vessel.  The  engine  began  to 
move,  and  after  the  startinsr  valve  was  fully  opened,  seemed  to  run 
quite  satisfactorily.  Mr.  McDonnell  therefore  went  to  the  engine 
platform  and  put  the  starting  lever  over  from  the  "  starting  "  to 
the  "  running  "  position.  No  firing  stroke  occurred,  but  air  could 
be  heard  escaping  from  one  of  the  valves  with  a  hissing  noise. 
The  fitter  Coates  was  at  this  moment  standing  on  the  far  side  of 
the  engine,  with  his  hand  on  the  air  intake  pipe  which  is  con- 
nected to  the  air  valve  on  the  engine  cylinder.  Coates  made  some 
remark  apparently  about  the  escape  of  air,  but  Mr.  McDonnell  did 
not  hear  this  distinctly  ;  Coates  then  moved  to  the  other  side  of 
the  engine,  and  at  this  instant  an  explosion  occurred  at  the  fuel 
valve  on  the  cylinder,  a  blue  flame  was  seen  to  travel  along  the 
blast  pipe  to  the  blast  vessel,  and  the  latter  exploded  with  great 
violence.  Mr,  Sowter  was  standing  on  a  concrete  platform  about 
1  ft.  6  in.  above  the  floor  level  close  to  the  blast  vessel  which  ex- 
ploded, and  was  struck  on  the  legs  by  flying  metal.  Probably  the 
same  fragment  struck  Coates,  who  was  on  the  floor  level,  in  the 
abdomen,  causing  his  death  within  a  few  minutes.  Mr.  McDonnell 
was  standing  on  the  engine  platform  and  sustained  burns  to  his 
hands  and  face  as  a  result  of  the  fuel  valve  explosion.  In  addition 
to  these  personal  injuries,  the  explosion  and  flying  portions  of  the 
blast  vessel  caused  considerable  damage  to  the  building  and  plant. 

The  upper  part  of  the  fuel  valve  cover  was  found  on  the  plat- 
form near  the  engine  cylinder  ;  it  showed  no  signs  of  having  been 
violently  projected,  but  was  fractured  across  the  webs  below  the 
spring  box.  The  lower  part  of  the  cover  was  fractured  on  one  side 
close  to  the  gland  and  inside  a  stud  hole.  The  top  of  the  fuel  valve 
casing  which  was  outside  the  cylinder  cover  had  a  piece  broken  out 
on  the  same  side  as  the  fracture  in  the  lower  part  of  the  casing 
cover.  The  fuel  valve  needle  was  in  position  in  the  casing  and 
only  slightly  bent.  The  perforated  washers  forming  the  atomiser 
were  in  position  around  the  needle,  and  had  a  slight  carbonaceous 
deposit  on  them. 

The  air  inlet  and  exhaust  valves  in  the  cylinder  cover  were  both 
found  to  be  leaky,  and  apparently  at  least  one  of  these  was  in  this 
condition  prior  to  the  explosion.  Neither  of  the  valves  had  been 
damaered,  and  the  exhaust  passage  was  coated  with  the  usual  sooty 
deposit. 

The  air  starting  valve  was  found  in  order,  but  it  is  not  clear 
whether  the  hand  lever  was  left  in  the  'starting  "  or  in  the  "  run- 
ning" position.  Mr.  McDonnell  is  certain  that  he  put  the  lever 
into  the  "  running  "  position,  and  thinks  that  he  probably  pulled  it 
back  involuntarily  at  the  moment  of  the  explosion  in  the  fuel  valve 
casing  when  he  jumped  from  the  engine  platform.  The  engine 
cylinder  cover  was  quite  intact  and  the  bolts  showed  no  signs  of 
injury.  The  blast  injection  pipe  was  burst  in  three  places;  the 
pipe  had  been  opened  up  and  flattened  over  lengths  from  8  in.  to 
10  in.,  and  the  metal  at  the  edges  of  these  fractures  was  reduced  to 
the  thickness  of  a  piece  of  paper.  The  interior  of  the  pipe  was 
coated  with  a  more  or  less  oily  deposit. 

The  blast  vessel  was  blown  into  eight  fragments,  and  both  the 
top  and  bottom  plugs  were  completely  separated  from  the  cylindrical 
body  of  the  vessel.  The  steel  head  with  the  valves  remained  attached 
to  the*op  plug,  and  the  holding-down  studs  had  not  been  injured. 
The  welding  between  the  top  plug  and  vessel  was  defective  for  about 
three-fourths  of  the  circumference.  The  welding  of  the  bottom 
plug  was  good,  and  the  metal  had  been  torn  from  the  weld  near  the 
inside  edge  of  the  plug.  The  fragments  of  the  bjdy  are  of  various 
shapes,  and  showed  that  the  material  at  the  longitudinal  weld  was 
practically  as  strong  as  the  other  parts.  The  fragments  show 
signs  of  stretching,  and  as  part  of  one  piece  had  been  bent  double 
without  indications  of  cracking,  the  steel  appears  to  have  been  of 
good  average  quality  and  ductility.  The  interior  surfaces  of  the 
fragments  forming  the  centre  of  the  ves&el  were  blued,  showing 
subjection  to  a  high  temperature,  but  the  action  of  heat  was 
less  marked  towards  the  ends  of  the  vessel  and  on  the  plugs. 
No  evidence  of  corrosion,  either  external  or  internal,  was  noticed, 
but  the  whole  of  the  internal  coating  of  anti-corrosive  paint,  with 
the  exception  of  a  slight  trace,  had  been  removed,  probably  by  the 
explosion.  There  were  indications  that  the  -v-ilve  had  operated 
during  the  explosion,  but  a  valve  /a  in.  diameter  would  ofifer  little 
relief  for  an  explosive  pressure.  The  internal  pipe  of  the  blast 
vessel  had  been  burst  in  two  pieces  in  a  somewhat  similar  manner 
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to  the  blast  pipe.      The  air    compreeBOr    and  air  coolers    were 
uninjured  and  in  order. 

TeHts  have  not  been  made  upon  the  material  of  the  blast  vessel, 
as  there  was  no  reason  to  doubt  its  suitability.  Assuming  this 
mild  steel  had  an  ultimate  tensile  stress  of  30  tons  per  eq.  in., 
and  allowing  30  per  cent,  reduction  in  strength  for  the  welding,  a 
pressure  of  at  least  ."),320  lb.  per  sq.  in.  would  be  necessary  to 
rupture  the  blast  vessel. 

Such  pressure  might  be  produced  in  a  vessel  containing  a  gaseous 
mixture:  (1)  by  rise  of  temperature  due  to  addition  of  heat  from  some 
external  source  ;  (2)  by  rise  of  temperature  due  to  injection  of  a  mass 
of  highly  heated  gas  ;  (3)  by  transmission  of  an  explosive  pressure 
wave  from  some  connected  vessel  ;  or  (4)  by  rise  of  temperature 
and  increase  in  the  gaseous  contents  due  to  ignition  of  some  com- 
bustible material  within. 

Previous  to  the  explosion,  the  blast  vessel  contained  a  mixture 
of  pure  oxygen  and  air  in  the  proportion  of  about  3  vols,  of  oxygen 
to  2  vols,  of  air,  equivalent  to  about  68  per  cent,  of  oxygen.  The 
gaseous  mixture  was  at  a  pressure  of  800  lb.  per  sq.  in.,  and  at  a 
temperature  of  about  70°  F,  (the  temperature  of  the  engine  house). 
In  order  to  produce  a  pressure  of  over  5,000  lb.  per  sq.  in.,  the 
gaseous  mixture  would  have  to  be  raised  to  a  temperature 
approaching  white  heat.  There  is,  however,  no  evidence  of  the 
proximity  of  any  external  source  of  heat  which  would  produce  such 
a  temperature. 

The  second  cause  appears  to  be  equally  unlikely. 
Dealing  with  the  third  possible  cause,  the  blast  vessel  was  con- 
nected to  two  sources  from  which  an  explosive  wave  might  be  pro- 
pagated— viz.,  (1)  the  high-pressure  air  delivery  pipe  from  the  air 
compressor,  and  (2)  the  blast  pipe  from  the  fuel  valve  casing.  An 
explosion  originating  in  the  pipe  or  in  the  compressor,  which  could 
produce  sufficient  pressure  to  burst  the  blast  vessel,  wouli  have 
caused  fractures  in  these  parts.  The  absence  of  damage  indicates 
that  the  explosion  did  not  originate  in  them. 

Any  explosion  in  the  engine  cylinder  which  could  transmit  a 
wave  of  sufficient  pressure  to  burst  the  blast  vessel  would,  in  all 
probability,  have  caused  more  damage  to  the  cylinder  and  attached 
parts  than  was  actually  found. 

The  fragments  of  the  blast  vessel,  especially  those  from  near  its 
central  section,  bore  signs  of  local  heating,  and  the  bituminous 
lining  appeared  to  have  been  burnt  off.  The  fragments  were  not 
much  reduced  near  the  edges  of  the  fractures,  though  there  were 
indications  that  the  material  was  sufficiently  ductile  to  have  shown, 
under  a  steadily  increasing  pressure,  considerable  thinning  before 
fracture.  It  may,  therefore,  be  concluded  that  an  explosion 
occurred  within  the  vessel,  and  developed  with  such  rapidity  that 
an  instantaneous  pressure  was  produced,  causing  a  stress  in  the 
walls  beyond  the  ultimate  strength  of  the  material.  The  fractures 
in  the  blast  pipe  and  internal  drain  pipe  indicated  violent  but 
localised  explosions.  There  is  evidence  that  these  were  preceded  by 
an  explosion,  which  was  more  or  less  localised  in  the  fuel  valve 
casing. 

Under  ordinary  conditions  of  working,  the  blast  vessel  contains 
an  oily  emulsion  in  addition  to  compressed  air.  This  emulsion  is 
a  mixture  of  water,  from  the  moisture  ia  atmospheric  air,  and 
traces  of  lubricating  oil  from  the  air  compressor  cylinder.  Though 
much  of  the  water  and  oil  is  removed  by  drains  on  the  air  coolers 
of  the  compressing  plant,  appreciable  quantities  of  these  pass  over 
as  vapours  into  the  blast  vessel  and  are  there  condensed.  In  the 
case  of  the  engine  at  Bray,  the  oily  emulsion  was  blown  periodically 
from  the  blast  vessel  into  the  starting  vessel,  from  which  it  was 
drained  at  intervals.  In  course  of  time  the  interior  of  the  vessels 
becomes  coated  with  oily  matter.  There  is  definite  proof  of  oily 
deposits  within  blast  vessels  and  similar  compressed  air  cylinders. 
The  blast  vessel  at  Bray  had  been  in  use  over  two  years,  and  the 
interior  had  never  been  scraped  or  otherwise  cleaned.  Many 
explosions  and  failures  of  air  receivers,  used  in  connection  with 
compressed-air  plant  for  mines,  factories,  and  other  works,  have 
been  traced  to  ignition  of  lubricating  oil  or  vapour  carried  over 
into  the  receivers.  The  interior  of  the  Bray  blast  vessel  had  been 
coated  with  bituminous  composition  which  would  also  provide 
some  amount  of  combustible  matter.  Moreover,  since  the  engine 
had  been  standing  for  a  few  days  previous  to  the  explosion,  it  is 
improbable  that  any  vapour  of  lubricating  oil  was  present  in  the 
blast  vessel,  especially  as  the  lubricating  oil  had  a  flaah  point 
between  425°  and  450°  F. 

Some  of  the  oily   deposit  probably  was  vaporised   and   ignited 
by   injection  of   heated   air  or  vapour  into   the  blast  vessel.     It 
could  enter  the  blast  vessel  by  means  of  the  blast  or  air  injection 
pipe.     Before  the  engine  was  started,   this  blast  pipe   would  be 
filled  by  the  blast  vessel  with  a  rich  oxygen  mixture  which  would  be 
in  contact  with  the  kerosene  in  the  fuel-valve  casing.     The  Hash 
point  of  ordinary  kerosenes  is  between  70°  and  90°  F.,  and  it  is 
conceivable   that  kerosene   vapour  might  have  diffuted  into  the 
oxygen  mixture  in  the  casing  and  blast-pipe.     The  kerosene,  or  its 
vapour,  might  have  been  ignited  in  several  ways,  but  it  is  difficult 
to  say  what  actually  occurred.     When  the  fuel-valve  was  opened, 
the  kerosene  in  the  casing  may  have  been  ignited  by  a  flash  back  from 
the  cylinder  ;  a  case  is  known  in  which  this  occurred  with  ordi- 
nary air  injection,  owing  to  the  fuel-valve  sticking  up,  and  a  con- 
siderable length  of  the  blast-pipe  was  burst  open.     Again,  kerosene 
would  ignite  at  a  lower  temperature  in  compressed  oxygen  than  in 
air,  and  it  is  possible  that  it  might  have  been  detonated  in  the 
oxygen  mixture  by  the  fuel-valve  coming   down  on   to  its  seat. 
Farther,  Sir  Boverton  Redwood  has  demonstrated  that  kerosens 
(F.P.  79°  F.),  if  finely  sprayed  by  pressure  through  a  leaky  rivet- 
hole,  formed   a  mist  which   readily  ignited   at  a  temperature  of 
50°  F,    Therefore,  if  any  obstruction  was  present  in  the  fuel  oil 
orifice  in  the  valve  casing,  the  mere  spraying  of  kerosene  into  the 
oxygen  mixture  might  have  produced  ignition. 


Whatever  the  cause  of  ignition,  and  whether  it  originated  from 
the  cylinder  or  the  fuel-valve  casing,  the  evidence  is  clear  that  an 
explosion  occurred  in  the  casing.  After  the  accident  the  blaat- 
pipe  showed  on  its  interior  eurface  traces  of  oil,  possibly  carried 
oyer  from  the  blast  vessel,  or  due  to  creeping  of  fuel  oil  along  the 
pipe,  or  accidental  injection  in  operating  the  fuel  pump  by  hand. 
The  explosion  in  the  valve  casing  probably  vaporised  some 
kerosene  which  would  propagate  an  ignition  along  the  blast  pipe 
and  set  up  violent  local  explosions  which  bur.«t  the  pipe,  producing 
the  effect  observed  of  a  flime  travelling  along  the  pipe.  The  fi<une 
would  travel  to  the  blaHt  vessel,  raise  the  temperature  sufficiently 
to  vaporise  and  ignite  the  oily  deposit  and  the  bituminous  lining, 
which  in  the  presence  of  excess  of  oxygen  produced  a  violent 
explosion.  The  blast  vessel  probably  contained  some  condensed 
water,  a  id  as  water  vapour  would  be  present  both  in  the  vessel 
and  piping,  this  may  have  accelerated  the  velocity  of  explosion  and 
even  added  to  its  intensity.  Dixon  has  shown  that  gaseous 
mixtures  which  cannot  be  exploded  when  perfectly  dry.  will  do  so 
readily  when  a  trace  of  water  vapour  is  introduced,  and  that  the 
velocity  of  the  explo.iion  is  enormously  increased  by  the  presence 
of  water  vapaur.  The  fact  that  the  oxygen  mixture  in  the  blaet 
vessel  and  blast  pipe  was  at  a  pressure  of  SOU  lb.  per  sq.  in.  would 
not  affect  the  propagation  of  an  explosion  from  the  valve  casing, 
for  Berthelot  has  shown  that  the  velocity  of  transmission  of 
explosions  is  independent  of  the  pressure,  the  diameter  of  the 
tubes  containing  the  explosive  gaseous  mixture,  and  also  of  the 
material  composing  the  tubes. 

There  is  no  doubt  that  the  presence  of  more  than  three  times  the 
normal  amount  of  oxygen  in  the  blast  vessel  added  greatly  to  the 
violence  of  the  explosion,  and  also  facilitated  the  transmission  of 
the  explosion  from  the  fuel  valve,  if  it  did  not  actually  cause  the 
initial  explosion  in  the  fuel  valve  casing.  But  it  seems  also  clear 
that  an  explosion  of  the  blast  vessel  would  not  have  occurred  if  the 
walls  of  the  vessel  had  been  free  from  oily  deposit.  How  far  the 
anti-corrosive  lining  added  to  the  effect  it  is  impossible  to  say. 

Cylinders  of  compressed  air  (pressure  1,800  lb.  per  sq.  in.)  can  be 
obtained  from  the  gas-compressing  3rms  in  London  and  some  of 
the  large  provincial  cities.  Such  cylinders  have  been  utilised  on 
several  occasions  for  the  purpose  of  recharging  the  air  vessels  of 
Diesel  engines.  But  these  facilities  do  not  appear  to  be  generally 
known,  and  so  far  as  can  be  ascertained  this  method  of  recharging 
is  not  specifically  mentioned  in  the  instructions  issued  by  any  of  the 
British  or  Continental  makers  of  Diesel  engines. 

Compressed  oxygen  is  not  only  unsuitable  for  recharging  the 
air  vessels  of  Diesel  engines,  but  its  use  is  obviously  dangerous. 
Nevertheless,  some  firms  of  Diesel  engine  makers  have  issued 
instructions  that  compressed  oxygen  may  be  used  for  recharging 
purposes,  as  cylinders  of  this  gas  are  easily  obtainable. 

As  the  result  of  inquiry  i,t  has  been  ascertained  that  at  least  two 
explosions  of  the  blast  vessels  of  Diesel  engines  have  occurred  on  the 
Continent,  owing  to  the  use  of  compressed  oxygen  for  recharging. 

Many  explosions  and  failures  of  air  receivers  connected  with  air- 
compressing  plants  have  been  recorded  in  the  past,  which  have 
been  traced  to  the  presence  of  lubricating  oil  iii  these  receivers. 
As  the  result  of  inquiry,  it  has  also  been  found  that  similar 
explosions  have  occurred  in  the  pipes  and  air  vessels  of  Diesel 
engines.  Mineral  lubricating  oils  with  high  flash  points  should 
always  be  used  in  the  cylinders  of  air  compressors. 

In  addition  to  explosions  from  ignition  of  oil  vapour,  explosions 
of  the  high-pressure  air  cooler  casings  have  occurred,  and  some  of 
these  have  caused  personal  injuries.  The  compressed  air,  and 
possibly  also  the  particles  of  solid  matter  which  it  contains,  appear 
to  exercise  a  scouring  action  on  the  interior  of  the  pipes,  especially 
in  the  neighbourhood  of  bends.  After  a  time  the  pipes  may  be 
reduced  in  thickness  to  such  an  extent  that  they  are  unable  to  with- 
stand the  pressure  of  650  to  DOO  lb.  per  sq.  in.  to  which  they  are 
subjected,  and  therefore  burst.  An  ordinary  spring-loaded  safety 
valve  is  quite  inadequate  to  relieve  the  sudden  pressure  exerted,  and 
other  safeguards  should  be  provided,  <>.,/.,  thin  diaphragms  of  metal 
or  other  material  which  readily  rupture  with  excessive  pressure. 
The  inquiry  leads  to  the  following  conclusions  : — 

1.  The  explosion  of  the  blast  vessel  was  caused  by  the  ignition  of 
an  oily  deposit  on  its  interior. 

2.  Ignition  was  transmitted  by  a  flame  explosion  from  the  fuel 
valve  casing  passing  along  the  blast  pipe,  but  there  is  no  evidence 
to  show  whether  this  ignition  originated  in  the  fuel  valve  casing 
or  was  transmitted  from  the  engine  cylinder. 

3.  Ignition  was  facilitated,  and  the  resultant  explosions  were 
intensified,  bj"  the  large  volume  of  compressed  oxygen  contained 
in  the  blast  vessel  and  blast  pipe. 

4.  This  compressed  oxygen  had  been  used  in  the  blast  vessel  in 
order  to  raise  the  pressure  sufficiently  to  start  the  engine,  and  was 
so  used  in  accordance  with  the  printed  instructions  issued  by  the 
makers  of  the  engines 

5.  Owing  to  the  presence  of  deposits  of  lubricating  oil  carried 
over  from  the  compressors,  the  same  danger  of  ignition  and 
explosion  exists  in  blast  vessels  of  Diesel  engines  as  in  the  air 
receivers  of  air-compressing  plants. 

6.  There  are  considerable  practical  difficulties  which  prevent  the 
removal  of  all  the  lubricating  oil  vapour  from  compressed  air 
before  it  enters  the  blast  vessels,  although  entire  removal  is  very 
desirable. 

7.  Back  fires"  or  explosions  are  sometimes  transmitted  from 
the  cylinders  of  Diesel  engines  to  the  fuel  valve  casings  and  blast 
pipes  ;  and  ignitions,  sometimes  accompanied  by  explosions,  occur 
in  the  high-pressure  air  delivery  pipes  of  the  compressors. 

8.  Loss  of  air  pressure  from  the  blast  and  starting  air  vessels  of 
the  Diesel  engines  occurs  more  frequently  than  the  engine  makera 
admit.  This  loss  is  often  due  to  carelessness,  but  sometimes  is  due 
to  the  inexperience  of  the  engine  attendant. 
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R^comnwndations. — It  is  suppested  that  the  observance  of  the 
follovcingr  recommendations  would  tend  to  reduce  the  risk  of  ex- 
plosions and  accidents  in  connection  with  the  running  of  Diesel 
oil  engrines. 

1.  Compressed  oxygen,  on  account  of  its  intense  chemical  aflRnity, 
and  combustible  gases  like  hydrogen,  should  not  be  used  for  the 
purpose  of  re-charging  air  vessels,  and  a  warning  to  this  effect 
should  be  issued  by  the  makers  of  Diesel  engines. 

2.  Definite  instructions  should  be  issued  by  the  makers  with 
regard  to  the  adoption  of  safe  methods  for  re-charging  air  vessels. 

3.  Only  competent  engineers,  or  experienced  men  under  the  direct 
supervision  of  a  qualified  engineer,  should  be  employed  as  engine 
attendants  on  Diesel  plants. 

i.  Traces  of  oil  or  oil  vapours  should  be  removed  as  far  as 
practicable  from  the  compressed  air  before  it  passes  into  the  blast 
vessel. 

5.  Air  vessels,  especially  blast  vessels,  should  be  cleaned  and 
examined  internally  as  far  as  practicable  once  every  1 2  months  ; 
they  should  also  be  tested  hydraulically  once  in  every  four  years, 
and  the  amount  of  expansion  of  the  vessel  under  the  test  pressure 
should  be  carefully  gauged. 

().  Some  device  should  be  fitted  for  preventing  the  transmission 
of  flame  explosions  along  the  compressed-air  pipes. 

An  appendix  gives  particulars  of  19  explosions  in  connection 
with  Diesel  oil  engines,  of  which  nine  cases  were  due  to  the  com- 
pressed air-pipes,  and  six  to  the  blast  injection  pipe  or  the  blast 
vessel  exploding. 

The  complete  report  [cd.  6,964]  can  be  had  from  Messrs.  Wyman 
and  Sons,  Ltd.,  Fetter  Lane,  E.G.,  price  5d. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


"Redglo"  Electric  Fires. 

Messrs.  Redglo,  Ltd.,  of  Royal  Liver  Building,  Liverpool,  are 
supplying  the  "  Redglo "  electric  fires  in  a  number  of  interesting 
and  attractive  styles,  and  these  are  illustrated  in  the  new  catalogue 
that  they  have  just  issued.  Several  of  the  designs  shown  are 
specially  suited  for  use  as  fire  screens,  the  appearance  being  en- 
hanced by  the  globe  in  the  centre.  Others  are  specially  adapted 
for  domestic  use.  It  is  claimed  for  the  system  that  it  gives  a 
red-hot  fire.  The  heating  element  is  entirely  covered  in  by  a 
quartz  dome  with  an  area  of  23  sq.  in.,  and  from  the  globular  face 
the  red  rays  of  heat  radiate. 


alloy  is  used  for  all  parts  in  proximity  to  the  heat  centre.  Sub- 
stantial leading-in  pillars  are  formed  of  the  same  and  carried  right 
out  and  screwed  into  the  terminals.  The  terminals  and  porcelain 
housings  are  of  substantial  design,  roomy  and  far  removed  from 
the  heating  elemsnt  and  prevent  the  flexible  wires  getting 
overheated  and  breaking  ofE  short.  The  terminals  are  ample  in 
design  for  100  volts,  and  yet  are  suitably  insulated  and  protected 
for  use  on  500  volts.  The  fires  are  wound  for  any  pressure  between 
100  volts  and  250  volts  inclusive. 


Fio.  2. — "Redglo"  Fire  with  Adjustable  Hob. 

We  illustrate  herewith  a  couple  of  typical  views  of  the  "Red- 
glo "  radiators.  Fig.  1  is  the  pattern  No.  016  fire  which  is  supplied 
in  either  polished  brass  or  oxidised  silver  finish.  In  fig.  2  we  show 
pattern  No.  014  fire  fitted  with  an  adjustable  hob  for  carrying  a 
kettl",  &c.  The  finish  in  this  case  is  Georgian  bronze  and  armour 
bright.  Other  examples  appearing  in  the  catalogue  are  finished  in 
wrought-iron  and  antique  copper,  satin  brass,  antique  brass,  &c. 

Night  Bell  Signal. 

When  commercial  travellers  and  others  arrived  during  the  night 
at  the  Green  Dragon  Hotel,  Hereford,  they  used,  naturally  enough, 
to  pull  the  porter's  night  bell,  but  being  unable  to  hear  it  ring  in 
this  official's  bedroom,  they  were  not  sure  whether  their  pulling 
tactics  had  been  successful  or  otherwise.  The  consequence  was 
that  a  series  of  noisy  "  ringings  '  was  indulged  in  before  the  night 
porter  could  rise  from  his  bed  and  get  to  the  main  entrance  ;  more- 
over, other  residents   in  the  hotel   thereby  had  their  slumbers  dis- 


I 


Fig.  1.— "Redglo"  Electric  Fire. 


Fig.  3.— Answering  Signal  for  Night  Bell. 


Beneath  this  dome  is  disposed  the  aotual  heating  medium  or 
element,  the  alloy  for  which  is  warranted  to  withstand  for  very 
long  periods  the  high  temperature  at  which  it  is  necessarily  worked, 
even  in  the  atmosphere  which  coniains  gases,  which  in  time  would 
prove  detrimental  to  its  life.  In  order  to  increase  the  life,  the 
surronnJing  medium  is  arranged  so  that  as  far  as  possible  it  shall 
be  neutral  in  its  effect  upon  the  alloy.  The  heater  element  is 
disposed  upon  a  base  which  is  also  neutral  in  its  effect  upon  the 
special  alloy  used,  and  at  considerable  extra  expense  this  special 


turbed.  So  the  ingenious  proprietor  had  the  word  "Coming" 
painted  in  white  letters  on  a  red  glass  disk,  which  was  fixed  close 
beside  the  bell  pull.  Immediately  behind  this  an  electric  light 
bulb  was  placed,  the  wires  being  carried  direct  to  the  night  porter's 
bed  room.  Now,  the  moment  a  nocturnal  visitor  arrives  and 
touches  the  bell,  the  night  porter  switches  on  the  light  which 
causes  the  word  "  Coming  "  to  show  up  quite  prominently — almost 
before  the  last  tinkle  of  the  bell  has  died  away — and  thus  curbs 
the  impatience  of  the  newcomer, 
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Self-Contained  Ilonse  Service  Unit  willi  "Zed"  Fuses. 

Micssna.  Sikmkns  Bros.  Dvnamo  WouKt;,  Ltd,  of  Caxton 
Houfle,  Wefitminflter,  have  devised  a  new  "  Zed "  house 
service  in  which  the  supply  authorities'  meter  and  fuses  are 
mounted  in  a  compact  cast-iron  case,  provided  at  the 
bottom  with  terminals  for  connectinff  the  supply  and  house 
mains  respectively  ;  all  other  connections  are  made  permanently. 
This  combination  would  not  be  possible  in  such  a  compact  manner 
without  the  use  of  the  latest  pattern  of  "Zed"  fuse  fitting,  in 
which  all  the  metal  parts  are  solid  machined  castingfs.  For  local- 
ities where  utterly  unskilled  labour  has  to  be  employed  for  putting 
in  house  services,  this  self-contained  unit  should  be  invaluable,  as 
it  is  practically  impossible  to  make  the  connections  wronply.  A 
further  advantage  is  the  saving  of  time  in  fixing,  since  only  two 
screws  are  needed  to  support  the  iron  case.  The  cast-iron  box  is 
provided  with  glazed  "  eyes  "  for  inspecting  the  fuses  and  reading 
the  meter.  Space  is  allowed  inside  the  case  for  storing  several 
replacement  fuse  cartridges.    The  capacity  of  this  particular  box  is 


brazed  to  the  bwly  :  the  guide  and  2- in.  pulley  are  designed  to  carry 
heavy  CM.  A.,  or  other    flexible,  comfortably.    There  i»   nothing 
loose,    nothing  that   can   possibly  get   out    of   order,  and    where 
reliability  is  of  importance,  nothing  could  be  more  suitable. 
Another  design,  less  expensive,  is  shown  in  fig  >>,  the  "Council 


New  "Zed"  House  Sebvice  Set. 


from  2  to  50  amperes,  up  to  500  volts.    Needless  to  say,  the  units 
can  be  supplied  with  or  without  the  meter  fitted. 

The  large  number  of  supply  authorities  throughout  the  world 
who  have  standardised  "Zed"  fufes  bears  witness  to  the  increased 
efficiency  which  they  give  in  comparison  with  the  bare-wire  type 
of  fuse.  This  increased  efficiency  shows  itself  in  various  ways  ;  in 
very  scattered  areas  it  is  often  due  to  the  possibility  of  allowing 
the  consumer  himself  to  replace  the  company's  fuse  when  blown  ; 
in  other  cases,  it  is  due  to  the  more  reliable  protection  of  the  mains 
and  to  the  convenience  of  utilising  unskilled  labour  to  replace  fuses 
quickly  and  with  complete  safety, 

New  Counterweight  Fittings. 

Messrs.  J.  M.  Doughty  &  Sons,  Ltd.,  of  2U,  St.  John  Street, 
Clerken  well,  have  introduced  the  "Perfection"  counterweight,  in 


Fig.  6. — Ghost  View  of  "Couitcil"  Countebweight. 


counterweight  (so  called  because  used  by  the  L.C.C.).  In  this  case 
the  body  and  cover  are  made  of  stout  spinning?  which  are  held 
together  by  a  bolt  passing  horizontally  through  both  thicknesses 
of  metal,  and  through  the  stem  of  the  pulley  fork,  and  secured  by 
the  wire  guide.  It  is  impossible  for  the  counterweight  to  come  to 
pieces,  owing  to  the  ingenious  interlocking,  completed  by  the 
flexible.    Each  of  these  devices  can  be  filled  to  weigh  4i  lb. 

Flexible  Coupling. 

The  Standard  Exgineebisg  Association,  of  76,  Gladsmuir 
Road,  London,  N.,  has  introduced  a  flexible  coupling  which  has 
many  advantages  in  connection  with  the  driving  of  or  with  elec- 
trical machinery.  It  consists  essentially  of  packets  or  bundles  of 
thin  steel  leaves  secured  in  suitable  holders,  as  shown  in  fig.  7. 
It  will  be  noticed  that  in  addition  to  the  tangential  flexibility  due 
to  the  elasticity  of  the  leaves,  which  operates  equally  well  in 
either  direction  of  rotation,  radial  motion  and  end-play  arfe 
provided  for  by  means  of  slots  in  the  ends  of  the  bundles,  which 
also  compensate  for  faults  in  alignment  of  the  shafts,  as  shown  in 
the  illustrations.  The  leaves  are  held  by  pins  fixed  in  cast-iron 
holders,  which  are  housed  in  holes  in  the  half-couplings  and 
secured  in  place  by  spring  rings  which  engsige  in  grooves  in  the 
ends  of  the  holders,  so  that  it  is  a  very  simple  matter  to  assemble 


Fig.  5, — "Pebfection"  One-piece  Counterweight. 

which  the  brass  body  is  cast  in  one  piece  with  the  crutch  for  the 
pulley,  making  a  most  substantial  piece  of  work.  The  strong  cord 
guide  is  placed  at  the  centre,  as  shown  in  fig,  "),  and  is  screwed  and 


Fig.  7.— Details  of  Flexible  Coupling. 


or  take  apart  the  coupling  ;  there  are  no  projecting  parts  liable  to 
catch  in  workmen's  clothes. 

The  provision  for  end  play  enables  the  armature.-  of  motors  or 
generators  to  take  up  their  position  freely  in  the  centre  of  the 
magnetic  field,  preventing  pressure  and  friction  on  the  bearings, 
and  the  use  of  large  combined  bedplates  is  not  essential  when 
theee  couplings  are  employed.  For  driving  alternators  with 
internal-combustion  engines  the  coupling  has  special  advantages, 
as  it  enables  the  machines  to  run  in  step  without  heavy  circulating 
currents  in  spite  of  the  slight  irregularity  of  the  speed  of  the 
engine  ;  a  similar  advantage  is  gained  in  driving  small  lighting 
dynamos  from  oil  engines,  the  fluctuation  of  voltage  being 
eliminated.     The  couplings  are  made  in  all  sizes  up  to  20  in.  diameter. 


Railway  Battery  Cars.— -\  new  storage  battery  car  and 

trailer,  which  are  intended  for  the  Munster  district,  have  just  been 
tested  on  the  Berlin  City  railway.  A  speed  of  -10  miles  per  hour  is 
reported  to  have  been  obtained  over  a  length  of  (54  miles.  The 
weight  of  the  train  without  passengers  is  84  tons,  and  accommoda- 
tion is  provided  for  118  persons,  whilst  a  separate  compartment  is 
available  for  mails  and  luggage. 
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BUSINESS  NOTES. 


Bovino;  Contracts. — Amoni,^  the  principal  orders  re- 
ceived by  iMessrs.  BoviNCJ  &  Co.,  Ltd.,  up  to  the  end  of  August, 
are  the  following  : — 

Egyptian  Government  at  Atbara.— One  pump,  IWO  g.p.m.,  181  ft,  head. 
Mcllwralth,  McBacharn  for  Penang.— One  pump  each,  1,1)70  g.p.m.,  175  ft. 

head,  and  2,300  g.p.m.,  175  ft.  head. 
Breseis  Tin  Mining  Co.,  Tasmania.— One  pump,  1,200  g.p.m.,  100  ft.  head. 
B,  Pearson  &  Son,  London.— One  pump,  1,000  g.p.m.,  65  ft,  head  (third  ri  peat 

order) ;  two  pumps,  27S  g,p.m.,  30  ft.  head. 
Town  of  Ladybank.— One  pump,  200  g.p.m.,  75  ft.  head. 
Key  Engineering  Co.,  East  Africa.— One  pump  each,  8,000  g.p.m.,  20  ft. 

head,  and  14,500  g.p.m.,  64  ft.  head. 
Fairrie  &  Co,,  Liverpool,— One  pump,  25,000  g.p.m.,  370  ft.  head. 

The  firm  have  also  received  orders  from  Messrs.  Mitsui  &  Co. 
for  a  complete  paper-making  plant  for  Odomari,  Japan  ;  from  the 
municipality  of  Cape  Town  for  500  lapwelded  tubular  steel  poles, 
35  ft.  high  ;  and  from  the  township  of  Kopjes,  South  Africa,  for 
7  miles  of  steel  piping  of  various  diameters.  Several  small  turbines, 
including  : — 

Rincon  Mines,  Mexico.— One  turbine,  750  h, p.,  under  55  metres  head. 
Messrs.  Malmquist,  Tucuman,    Argentina.— One  turbine,  94  H.r.,    under 

64  meters  head.  v 

Breseis  Tin  Mining  Co.,  Tasmania.— One  turbine,  70  b.h.i-.,  under  3E0  ft. 

head. 
Hydro-Electric  Commission  of  Canada.— Two  turbines,  750  H.r.,  under  a 

head  of  12  ft. 

The  two  turbines  for  the  last-mentioned  body  will  be  manu- 
factured at  the  works  recently  established  by  the  firm  at  Lindsay, 
Ontario, 

There  is  a  growing  tendency  on  the  part  of  British  manu- 
facturers to  establish  works  in  Canada.  In  some  cases  the 
majority  of  the  parts  of  machines  are  imported,  and  only  the 
heavy  portions  actually  turned  out  in  Canada,  but  in  several 
instances  works  have  been  established  for  the  entire  manu- 
facture. Messrs.  Boving  &  Co.,  Ltd.,  have  for  the  past  tix 
months  been  located  at  Lindsay,  Ontario,  where  Boving 
and  Co.,  of  Canada,  Ltd.,  have  taken  over  the  works  of  the 
Madison  Williams  Manufacturiug  Co.,  Ltd.  The  existing  ■works 
are  small,  and  only  employ  some  30  hands,  but  six  acres  of  addi- 
tional land  have  been  purchased,  and  extensions  will  be  proceeded 
with  at  the  earliest  possible  moment.  The  company  will  be  manu- 
facturing water  turbines,  centrifugal  pumps  and  pulp  and  paper- 
making  machinery,  and,  no  doubt,  they  will  find  a  very  wide  market, 
as  they  have  many  good  examples  of  their  design  to  show  in  Canada, 
notably,  water  turbines  supplied  to  Winnipeg  City,  the  Calgary 
Power  Co.,  the  Ocean  Falls  Pulp  Co.,  the  Midland  Construction  Co., 
&c.,  and  pumps  supplied  to  Toronto  City,  Montreal  Water  and  Power 
Co.,  the  E,B.  Eddy  Co.,  Nipissing  Mining  Co.,  and  many  others. 
The  Lindsay  works  are  now  engaged  upon  two  turbines  for  the 
Hydro-Electric  Commission  at  Wasdell  Falls,  each  giving  750  h,p. 
under  12  ft.  head  in  two  wheels  of  1,850  mm.  diameter. 

Bankruptcy  Proceedings. — Woolf  Baenett,  elec- 
trician, 2(;9,  Mile  End  Road,  London,  E. — Receiving  order  made  on 
a  creditor's  petition,  September  22nd.  First  meeting,  October  6th  ; 
public  examination,  November  12th  ;  both  at  Carey  Street. 

Heebert  William  Wilson,  consulting  engineer,  28,  Alder 
Road,  West  Derby.— Receiving  order  made  September  24th  on  a 
creditor's  petition. 

John  Dale  Nixon  (trading  as  J.  D.  Nixon  &  Co.),  electrical  and 
mechanical  engineer,  65,  Mill  Street,  Crewe. — The  public  examina- 
tion of  this  debtor  was  held  at  the  Court  House,  Edleston  Road, 
Crewe,  last  week,  before  Mr.  Registrar  Speakman.  According  to 
the  statement  of  affairs,  the  liabilities  amounted  to  £1,292,  and  the 
deficiency  was  estimated  at  £1,115,  The  debtor  attributed  his 
failure  to  l^loss  on  contracts  (£  1 80),  law  costs  paid  in  respect  of 
action  brought  against  him  during  the  past  12  months  for  the 
recovery  of  the  amount  of  trade  goods  supplied  (£200),  want  of 
capital,  and  insufficient  profit  to  meet  general  expenbes.  It  appeared 
that  the  debtor  had  not  been  in  business  on  his  own  account  prior 
to  March,  1910.  There  were  38  creditors,  mostly  for  trade  jyoods, 
amounting  to  £61G,  while  there  was  a  claim  by  a  moneylender  for 
£11  10s.  In  reply  to  the  Official  Receiver,  the  debtor  said  he  had 
not  been  able  to  prepare  the  account  and  furnish  the  particulars 
asked  for,  and  wanted  more  time.  His  books  had  been  imperfectly 
kept,  and  he  required  the  assistance  of  his  book-keepers.  The 
Registrar  said  he  could  get  assistance,  but  it  must  be  at  his  own 
expense.  On  the  application  of  the  Official  Receiver,  the  examina- 
tion was  adjourned. 

A  Spanish  Amalgamation. — As  was  mentioned  some 

time  ago,  the  ruinous  competition  between  the  electricity  supply 
companies  in  Madrid  has  been  terminated  by  the  establishment  of 
a  community  of  interests  between  the  companies.  A  similar  state 
of  rivalry  has  existed  at  Valencia,  where  four  companies  have  been 
in  keen  contest  with  each  other.  The  Canadian  Pearson  group, 
which  is  particularly  active  in  Spain,  has  now  put  an  end  to  this 
competition  by  taking  over  the  assets  and  liabilities  of  three  of  the 
companies,  which  have  thereby  been  converted  into  a  uniform 
undertaking.  The  gas  and  electricity  works  of  Lebon  &  Co.  only 
remains  outside  the  combined  enterprise. 

Strike  in   Russia. — It  is  reported    that  the  Russian 

Allgemeine  Elektrizitats  Gesellschaft,  in  consequence  of  a  strike, 
has  decided  to  entirely  close  down  its  works  in  Riga.  The  decision 
will  afiFect  2,000  workmen. 

The  Argentine  Republic. — The  value  of  the  electrical 

goods  imported  into  the  Argentine  Republic  during  the  six  months 
ending  with  June  last  only  amounted  to  £896,000,  as  compared 
with  £972,000  in  the  corresponding  half  of  1912. 


Fire  Salvage. — After  a  large  fire  recently  in  an  engin- 
eering works  at  Birmingham,  the  drhi'ts  contained  a  considerable 
amount  of  iron,  of  such  value  as  to  warrant  salvage  operations. 
A  42-in.  Witton- Kramer  magnet,  taking  5  kw.,  was  therefore  rigged 
up,  and  after  the  larger  masses  of  metal  had  been  removed,  the 
rubbish  was  shovelled  on  the  face  of  the  magnet,  which  retained 
everything  magnetic.  When  the  face  of  the  magnet  became  filled, 
a  box  was  placed  underneath  and  the  current  switched  off,  the 
magnetic  "  catch  "  falling  into  the  box.  Expectations  were  more 
than  realised,  and  over  2  tons  of  metal,  screws,  &c,,  were  salvaged, 
the  bulk  of  which  can  be  utilised. 

JVew  Aluminium  Works. — A  correspondent  says  that 
the  British  Aluminium  Co.  have  completed  negotiations  for  the 
acquisition  of  ground  at  Burntisland,  Fife,  and  will  proceed  at 
once  to  erect  a  large  manufactory  and  lay  down  electric  plant,  &c. 

Catalogues    and    Lists. — The     Phcenix    Electric 

Heatinc}  Co  ,  17,  Morwell  Street,  London,  W.C. — Illustrated  leaflet 
relating  to  their  electric  log  fire  radiators  and  giving  prices  of 
same. 

Messrs.  Veritys,  Ltd.,  .31,  King  Street,  Covent  Garden,  London, 
W.C. — Folder  No.  729  illustrates  a  variety  of  designs  of  Aston 
luminous  electric  radiators  (from  two  to  six  lamps),  also  a  number 
of  non-luminous  types.     Prices  and  code-words  are  clearly  shown. 

The  Acme  Motor  and  Traction  Co.,  The  Ham,  Brentford, 
London,  W. — Twenty-page  stock  list  (No.  25)  of  dynamos,  motors 
and  fans,  switches,  and  all  kinds  of  electrical  materials. 

Mr.  L.  Hkrve,  90,  Clerkenwell  Road,  London,  E.G. — Revised 
catalogue  containing  34  stout  sheets  illustrating  a  variety  of  turned 
and  stamped  metal  parts  for  telegraph  and  other  electrical  and 
engineering  work — terminals,  battery  fittings,  nuts,  set  screws, 
studs,  &c.  Reduced  prices  are  recorded,  and  a  stock  of  increased 
variety  is  carried. 

Messrs.  Gent  &  Co.,  Ltd.,  Faraday  Works,  Leicester. — "  Book 
No.  2,'  of  80  pages,  containing  numerous  illustrations — with  brief 
descriptive  matter  and  notes  of  prices  and  code-words — of  a  variety 
of  telephones  and  telephonic  apparatus  for  domestic,  commercial, 
mining,  and  general  purposes. 

The  Arc  Lamp-Lowering  Gear  Co.,  Riilway  Appliance  Works, 
Darlington. — New  catalogue,  containing  specification  of  the  firm's 
arc  lamp  lowering  gear,  winches  and  accessories.  Prices  and  code- 
words are  detailed  in  tabular  form,  and  eight  sheets  are  filled  with 
illustrations  of  these  specialities  and  street  views  showing  their  use. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd., 'Woolwich.— Leaflet  No.  C513 
gives  an  illustrated  description  of  the  Siemens  bell  signal  indicator 
for  use  with  mechanically-operated  bells  for  mine  shafts  and  haul- 
age signalling  gear. 

The  London  Electric  Warehouse  Co.,  Manners  Street,  York 
Road,  London,  S.E. — Two  net  trade  price  lists  relating  to  wires  and 
cables;  No.  101,  600-megohm  grade  cables;  No.  102,  l,.50o  and 
2,500-megohm  grade  cables. 

Messrs.  Callenders  Cable  and  Construction  Co.,  Ltd., 
Hamilton  House,  Victoria  Embankment,  London,  E.C. — Sixteen- 
page  catalogue  givirg  full  particulars  concerning  Callender's  cab 
tire  sheathing.  Sizes,  code-words  and  prices  are  tabulated  for 
several  grades  of  single  conductor,  twin,  three  and  four- core  cables, 
also  small  flexible  cord,  single,  twin,  three  and  four-core. 

The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House, 
London,  E.C. — A  copy  of  the  "  Lighting  News,"  No.  2,  has  reached 
us.  Its  IS  small  pages  are  occupied  by  a  number  of  brief  illus- 
trated articles  or  notes  concerning  B.T.H.  lighting  specialities, 
their  uses  and  economies.  Electrical  contractors,  central  station 
men  and  others  who  want  numbers  of  the  booklet  for  distribution 
should  communicate  with  the  company  promptly. 

Dissolutions  and  Liquidations. — Davis  Electrical 

Co.,  Ltd. — Mr.  H.  Brougham,  senior  Official  Receiver  and  liqui- 
dator, is  applying  to  the  B.  of  T.  for  his  release  in  this  matter. 
The  total  payments  for  fees,  &c.,  have  been  £18  12s.  2d.,  and  the 
receipts  nil,  leaving  that  amount  due  to  the  B.  of  T.  The  state- 
ment says  : — "  The  public  examination  of  H.  E.  Davis,  the  managing 
director  of  the  company,  was  held  on  July  23rd,  1912,  in  con- 
nection with  the  matters  referred  to  in  paragraph  11  of  the  Official 
Receiver's  observations,'  dated  April  12th,  1912.  As  the  result 
of  the  examination  certain  creditors  provided  funds  for  the  purpose 
of  taking  the  opinion  of  counsel,  which,  it  is  reported,  was  to  the 
effect  that  proceedings  might  lie  against  Davis,  but  that  they  were 
not  advisable  on  behalf  of  the  general  body  of  creditors,  though 
individual  creditors  might  recover  in  certain  cases.  The  assets 
disclosed  in  the  statement  of  affairs  were  not  equal  in  amount  to 
the  claims  of  the  debenture-holders,  and  the  Receiver  states  that 
there  is  no  prospect  of  any  surplus  becoming  available  for  the 
unsecured  creditors." 

The  Electrical  Wiring  and  Accessories  Co.,  electrical, 
mechanical  and  general  factors,  Aberdare  (also  latterly  trading  as 
South  Wales  Accessories  Co.). — Messrs.  R.  S.  Belsten  &:  T.  0. 
Morgan,  have  dissolved  partnership.  Debts,  &c.,  will  be  attended  to 
by  Mr.  Morgan. 

Brown  &  Parsons,  Ltd.,  Leamington. — First  and  final  dividend 
of  4s.  8d.  in  the  £.  Mr.  C.  T.  Appleby,  liquidator,  26,  Corporation 
Street,  Birmingham. 

For  Sale. — Mr.  H.  Butcher  will  on  October  9th  and 
lOth  offer  for  sale,  by  auction  in  London,  gas  and  eleotric  fittings, 
illuminating  devices,  lathes,  ko.  See  our  ad\ertisement  pages 
to-day. 
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Electrical  Publicity. — We  have  received  from  the 
City  ok  London  Klectuic  Lighting  Co.,  Ltd.,  several  pieces 
of  publicity  literature.  One  is  a  16-pape  pamphlet,  on  "  Electric 
Light  and  How  to  Use  It,'  with  illustrations  showinp  good  and 
bad  lighting  compared  ;  another  particularises  and  shows  electrical 
hot-water  apparatus  for  the  office. 

Theatre  Li»'htin(^. — At  the  London  Opera  House 
Osram  drawn-wire  lamps  are  installed,  alfo  in  the  whole  of  the 
auditorium  ;  in  fact,  they  form  the  principal  illuminant  through- 
out the  theatre.  Among  leading  provincial  theatrep,  kc,  that  have 
lately  adopted  these  lamps  are  the  Theatre  Royal,  the  Hippodrome 
and  the  Palace,  at  Oldham. 

Depression  in  Austria. — According  to  a  report  from 
Vienna  manufacturers  of  electrical  cables  in  Austria  and  Hungary 
are  just  now  passing  through  a  period  of  depression,  orders  being 
extremely  scarce. 

Trade    Announcements. — Mr.   C.  W.   Webster,  of 

Cecil  House,  Park  Avenue,  Bradford,  sends  us  a  couple  of  post- 
card photos  showing  the  carbon  works  of  the  Compania 
Fabril  de  Carbones  Electricos,  of  Barcelona,  the  sole  sale  con- 
cession for  whose  carbons  in  the  United  Kingdom  and  Colonies 
is  held  by  him.  The  company  have  lately  secured  a  repeat  coiitract 
from  the  Glasgow  Corporation  for  flame  carbons  for  approximately 
1,OiiO,hOO  ft.,  and  a  repeat  order  for  flame  carbons  from  the  Mel- 
bourne City  Council,  Australia,  and  we  understand  that  many  other 
large  flame  contracts  are  in  hand  for  other  corporations,  muni- 
cipalities, and  arc  lamp  manufacturers.  Owing  to  the  continual 
increase  of  business,  the  firm  are  considerably  extending  their 
works.  One  of  the  cards  shows  a  corner  of  the  works  where 
extensions  are  in  progress.  Besides  mimufacturing  arc  lamp 
carbons,  the  works  make  carbon  electrodes  and  dynamo  brushes. 
We  have  before  us  a  Spanish  catalogue  of  arc  lamp  carbons,  but 
full  particulars  of  the  manufactures  can  be  obtained  from  Mr. 
Webster. 

To-morrow,  Saturday,  the  Steeling  Telephone  and  Electric 
Co.,  Ltd.,  are  transferring  their  business  from  Upper  Thames 
Street  to  more  commodious  premises  at  210,211  and  212,  Tottenham 
Court  Road,  London,  W.,  and  all  communications  should  be 
addressed  there  in  future.  Telephone  number,  Regent  4144 
(five  lines). 

Messes.  Andre'  Citroen  &  Co.,  of  27,  Queen  Victoria  Street, 
London,  E.C.,  announce  that  the  style  of  the  firm  has  been  changed 
to  the  Citroen  Gear  Co.,  Ltd. 

Mr.  H.  Featheestone,  electrical  engineer,  of  Tunbridge  Wells, 
has  removed  to  new  premises  at  22,  London  Road. 

The  Edison  &'  Swan  United  Electric  Light  Co.,  Ltd.,  are 
about  to  open  premises  at  10,  Deansgate,  Manchester,  as  showrooms. 

The  Electrical  Engineering  and  Equipment  Co.,  Ltd.,  of 
10!)-111,  New  Oxford  Street,  London,  W.C,  have  secured  the  sole 
selling  rights  in  this  country  and  the  British  Colonies  for  the 
machinery  and  apparatus  manufactured  by  Messrs.  Ateliers  de  Con- 
structions Electriques,  of  Charleroi,  at  whose  very  extensive 
factories  are  made  : — Large  A.c.  and  d.c.  motors  and  generators, 
traction  motors,  electric  cranes,  centrifugal  pumps,  haulage  and 
winding  gears,  kc.  The  works  being  situated  in  the  midst  of  the 
Belgian  coal-fields,  the  firm  have  had  a  unique  experience  in  the 
electrical  equipment  of  collieries  and  steel  works. 

Messrs.  J.  T.  Williams  &  Sons,  engineers  and  machinery 
merchants,  have  removed  to  37,  Queen  Victoria  Street,  E.C.  Their 
telephone  number  is  "  City  3!)38." 


LIGHTING  and  POWER  NOTES. 


Aberdeen. — Messrs.  Hugh  Imlay  &  Co.,  Ltd.,  envelope 
manufacturers,  have  recently  installed  electricity  for  lighting  and 
power  purposes  in  their  works  at  Park  Road,  Aberdeen.  The 
contract  was  carried  out  by  Messrs.  Claud  Hamilton,  Ltd.  Energy 
is  obtained  from  the  Corporation  supply,  and  the  power  is  dis- 
tributed to  the  different  departments  by  means  of  various  motors. 
"  Osram  "  drawn-wire  lamps  are  distributed  throughout  the  works 
and  warehouses. 

The  Lighting  and  Fires  Committee  have  decided  that  the  entire 
electric  lamps  and  fittings  meantime  in  the  custody  of  the  elec- 
tricity department  be  transferred  to  the  lighting  department,  and 
that  in  future  all  repairs  be  executed  by  the  lighting  department 
instead  of  by  the  electricity  department. 

Aberdeenshire. — The  Committee  in  charge  of  the 
scheme  for  an  installation  of  electric  light  in  Aboyne  has  received 
an  offer  from  Messrs.  T.  C.  Smith  k  Co.,  electrical  engineers, 
Aberdeen,  acting  on  behalf  of  Mr.  Duncan,  of  Tillycorthie,  pro- 
viding for  the  erection  of  the  necessary  generating  machinery  and 
laying  of  the  mains.  The  Committee  has  to  find  a  site.  Current 
will  be  supplied  at  6d.  per  unit  for  light,  and  at  4d.  per  unit  for 
power.  The  cost  is  estimated  at  £6,000.  The  Town  Council  of 
Ballater  has  accepted  a  similar  offer  by  Mr.  Duncan. 

Abing;don. — The  local  Electric  Supply  Co.  has  practically 
completed  the  buildings  required  for  the  plant,  and  has  made  a 
commencement  with  the  laying  of  the  underground  cables. 


Alderley  Edge. — The  Committee  of  the  village  institute 
has  installed  electric  lights  at  various  points  round  the  Vjowling 
green,  and  many  members  are  now  to  to  f-een  playing  the  game 
long  after  darkness  has  set  in. 

-iustralia.— ^-.\MiiKK\VKi.L  (\ic.j.  —  The  Council  baa 
adopted  the  revised  agreement  with  the  Melbourne  Electric 
Supply  Co.,  Ltd.,  for  lighting  the  streets  of  the  town  with  elec- 
tricity for  a  period  of  five  years  from  Xovember  Ist  next,  at  an 
annual  cost  of  about  £900.  The  present  agreement  with  the  gas 
company  costs  £9G9  per  annum  for  212  lamp?,  while  the  new 
agreement  provides  for  2.51  lamps,  seven  of  which  are  arc  lampts  of 
700  C.P. —  Commonwealth  Empneer. 

Bacup. — On  September  24th,  Mr.  H.  R.  Hooper  con- 
ducted a  L.G.B.  inquiry  into  an  application  of  the  T.C.  for  per- 
mission to  borrow  4:2,800,  made  up  of  £2,100  for  h.t.  mains,  and 
£700  for  sub-station  equipment.  The  expenditure  is  necessitated 
by  the  increasing  demand  for  current,  especially  in  the  Stacksteads 
portion  of  the  borough. 

The    Balearic     Islands. — A    small    central    electric 

lighting  station  has  lately  been  completed  in  the  little  town  of 
Porreras,     One  is  also  being  established  in  the  town  of  Petra. 

Barnstaple. —  .Subject  to  half  the  cost  of  the  laying  being 
repaid,  the  Council  has  decided  to  extend  the  mains  to  the  premisee 
of  the  South  Molton  Collar  Factory,  Mallets  Row. 

Bedford. — Last  week  the  Electricity  and  Street  Lighting 
Committee  reported  that  having  considered  a  letter  from  the  L.G.B., 
it  had  abandoned  all  intention  of  proceeding  further  with  any 
installation  of  the  Diesel  oil  engine  plant,  and  had  considered  an 
alternative  scheme  for  the  installation  of  a  1,000-KW.  mixed- 
pressure  turbo-alternator  with  condenser,  air  filter,  and  accessories, 
and  recommended  that  the  electrical  engineer  be  authorised  to 
prepare  drawings  and  specifications,  and  that  tenders  be  invited. 
This  was  adopted  by  the  Council. 

Blackburn. — In  connection  with  the  forthcoming  Trades- 
men's Shopping  Festival,  the  Electricity  Committee  has  received 
permission  to  place  electrical  devices  on  the  Town  Hall  and  the 
markets.  The  Committee  has  decided  to  supply  electricity  for  the 
illumination  of  the  shops  at  2d.  per  unit,  and  the  Tramways  Com- 
mittee proposes  to  run  two  decorated  and  illuminated  cars. 

Bridlington. — The  L.G.B.  has  sanctioned  the  borrowing 
of  £1,500,  repayable  in  20  years,  for  mains,  and  £1,500,  repayable 
in  15  years,  for  services. 

Bristol. — The  Bristol  branch  of  the  Electrical  Trades 
Union  having  demanded  an  advance  from  8d.  to  9d.  an  hour  under 
threat  of  a  strike  on  September  27th.  the  electrical  contractors 
concerned  appointed  a  deputation  to  deal  with  the  matter. 

Burnley. — On  Tuesday  a  L.G.B.  inquiry  was  held  into 
the  Corporation's  proposal  to  borrow  £36,227  for  the  purposes  of 
the  electricity  undertaking,  including  £7,420  for  a  2. 000-KW.  turbo- 
alternator,  with  condensing  plant  and  piping  ;  two  600-KW.  rotary 
converters  and  transformers,  £3,040  ;  new  switchgear  and  altera- 
tions, £2,400  ;  twt)  boilers,  economisers,  cooling-tower,  cranes,  sub- 
station, rotaries  and  transformers,  switchgear,  transmission  cables, 
mains  and  services,  kc.  The  town  clerk  stated  that  even  if  the  proposed 
expenditure  did  not  effect  any  economies  at  all,  the  financial  position 
of  the  works  was  such  that  they  would  stand  it.  There  was  an 
accumulated  reserve  of  £23,000,  and  the  undertaking  had  paid  over 
to  the  rates  during  the  last  three  years  £14,500.  The  demand  for 
electricity  was  steadily  going  up.  For  the  year  ending  March, 
1911,  there  were  just  over  3,000,000  units  sold  ;  in  1912,  3,990,000  ; 
and  in  1913,  4,524,000.  If  the  largest  machine  at  the  works  broke 
down,  it  was  a  question  whether  the  remainder  of  the  machinery 
could  supply  the  demand.  The  Inspector  said  he  was  surprised  to 
see  such  a  small  demand  for  power.  In  most  Lancashire  towns  it 
was  fairly  (considerable.  The  electrical  engineer  explained  that 
under  present  conditions  they  had  not  been  able  to  entertain 
inquiries  from  large  users  of  power. 

Castlebar. — ]\[essrs.  Bourke  &  Sons,  Castlebar,  have  given 
notice  to  the  T.C.  that  they  intend  applying  to  the  B.of  T.  for  a  pro- 
visional order  to  light  the  town  with  electricity. 

Carlisle.— On  September  23rd  Mr.  F.  0.  Stanford  held 
a  L.G.B.  inquiry  into  the  application  of  the  Corporation  for 
sanction  to  borrow  £7,500  for  the  extension  of  the  plant  at  the 
electricity  works  and  £4,300  for  the  erection  of  h.t.  feeders  for 
the  supply  of  the  outer  districts.  The  Town  Clerk  stated  that  the 
application  had  to  be  amended  from  the  sum  named  to  .^S,034,  the 
amount  of  the  provisional  tenders.  The  electrical  engineer 
(Mr.  F.  W.  Purse)  gave  evidence  as  to  the  increase  of  output, 
and  said  that  the  new  plant  would  supply  current  either  for 
lighting  or  traction.  There  was  not  accommodation  for  the  new 
plant,  and  the  buildings  would  have  to  be  extended.  The  under- 
taking had  been  making  profit  since  1906,  and  for  the  past  financial 
year  the  profit  had  been  £1,510.  A  working  balance  had  been 
accumulated  of  £6,000.  It  was  proposed  to  install  two  converters, 
and  the  cables  would  cost  £3,000. 

China. — Notwithstanding  the  local,  political  and  other 
disturbances  which  have  given  occasional  setbacks  to  the  bnsineaa 
of  the  Compagnie  de  Tramways  et  d'Eclairage  de  Tientsin,  the 
company  continues  to  make  steady  progress.      There  are  about 
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S  miles  of  double-track  electric  tramways  in  service  in  the  town, 
while  current  is  now  being:  supplied  to  an  equivalent  of  3(i,774 
10-c. p.  lamps,  as  against  only  28, 22.">  at  this  time  a  year  ag:o.  In 
view  of  the  inoreasinj?  demand,  especially  for  power  purposes,  at 
some  distance  from  the  prenerating:  station,  the  directors  have  decided 
to  extend  the  latter,  and  at  the  same  time  to  convert  the  lighting 
system  to  alternating  current.  The  new  plant,  which  is  expected 
to  be  completed  by  the  end  of  the  present  year,  will  comprise  two 
8&ts  of  l.r>00-KW.  steam  turbines  and  generators,  working  at  5,000 
volts,  a  set  of  transformers  for  converting  this  to  220  volts  for 
lighting  purposes,  and  a  DOO-kw.  converter  to  supply  continuous 
current  to  the  tramway  system.  The  four  existing  325-KW.  engines 
and  dynamos  will  be  kept  as  a  reserve  plant. 

Cliobliani  (Surrey). — The  residents  are  supporting  an 
application  by  the  Woking  Electric  Lighting  Co.  for  powers  to 
extend  their  mains  to  this  parish. 

Cleckheaton. — Consequent  upon  an  application  being 
made  by  Messrs.  John  Walker  &  Son  for  the  supply  of  electric 
power  to  their  Valley  Mill,  at  Moorbottom,  in  December,  and  the 
fact  that  the  feeder  cables  in  this  locality  are  already  loaded  to 
their  full  extent,  the  Electricity  Committee  has  instructed  the 
engineer  to  prepare  and  submit  a  scheme  and  estimates  for  laying 
larger  cables,  and  allowing  for  any  possible  future  extensions. 

Collie. — The  Electricity  Committee  has  accepted  a  re- 
commendation that  a  smoke-burning  device,  known  as  "  Luptarm 
tubes,"  be  fixed  to  one  of  the  boilers  at  the  electricity  works  as  a 
test  and  for  demonstration  purposes. 

The  Electricity  Committee  is  renting  temporary  premises  for  the 
display  and  demonstration  of  electrical  appliances  to  consumers  of 
electricity. 

In  reply  to  a  complaint  from  the  Colne  and  Trawden  Light  Rail- 
way Co.  that  the  electric  current  for  the  tramways  was  cut  off  for 
47  minutes  on  the  evening  of  August  2nd,  the  Council  has  inti- 
mated that  this  was  due  to  the  extraordinary  demand  for  power 
beyond  the  quantity  agreed  upon,  for  which  the  department  was 
not  prepared. 

Continental  Notes. — Austria. — The  present  electricity 

supply  station,  connected  with  the  harbour  at  Trieste  having  become 
too  small  to  meet  the  requirements,  and  also  being  unsuitable  for 
extension,  it  has  been  decided  to  establish  a  new  generating  station 
on  the  River  Isongo,  at  Montalcone,  some  distance  from  Trieste. 
The  current  will  be  transmitted  at  a  pressure  of  25,000  volts,  a 
transformer  station  at  the  harbour  reducing  this  to  2,000  volts. 

The  municipal  authorities  of  Agram  have  decided  to  apply  for  a 
concession  to  utilise  the  River  Litca,  near  Gospic,  for  the  generation 
of  electricity.  The  estimated  outlay  for  the  installation  is  placed 
at  .30,000,UOO  kronen. 

The  Thomas  Parsler  Cotton  Spinning  and  Weaving  Co.,  of 
Krainburg,  has  applied  for  a  concession  to  put  down  plant  to  utilise 
certain  available  water  power  near  that  town  for  the  generation  of 
electrical  energy  for  power  purposes  in  its  mills.  It  is  stated  that 
about  2,30U  H.p.  will  be  available. 

A  scheme  is  under  consideration  to  put  down  a  plant  to  utilise 
the  power  of  the  Kohlbach  Falls,  near  Kossen,  in  the  Tyrol,  for  the 
generation  of  electrical  energy  for  lighting  and  power  purposes. 

It  is  proposed  to  establish  a  plant  to  utilise  the  water  power  of 
the  River  Berann,  near  Darowa,  Bohemia,  for  the  generation  of  elec- 
trical energy  for  lighting  and  power  purposes. 

Bosnia.— A  new  1,000-h.p.  steam  turbine  and  dynamo  has  recently 
been  installed  at  the  electricity  generating  station  connected  with 
the  State  collieries  at  Kreka,  Bosnia. 

An  electricity  generating  plant  has  lately  been  installed  in 
connection  with  the  State  Ironworks  at  Varel,  Bosnia  ;  it  com- 
prises two  boilers  fired  by  the  waste  gases  from  the  blast  furnaces, 
and  a  1,000  h  p.  steam  turbine  and  dynamo. 

Spain.— La  Sociedad  La  Electricista  de  Sonreca,  which  has  a 
water-power  electricity-generating  plant  at  Romaila  la  Nueva,  has 
secured  a  concession  to  increase  the  amount  of  water  taken  from  the 
River  lago  from  G,000  to  11,700  litres  per  second. 

La  Sociedad  Co-operativa  Electrica  Popular  de  Novelda  has 
secured  a  concession  to  establish  a  co-operative  central  electric 
lighting  station  in  the  little  town  of  Novelda. 

A  concession  has  recently  been  granted  to  put  down  a  plant  to 
utilise  the  water  power  of  the  River  Anna,  in  the  province  of 
Valencia,  for  the  generation  of  electrical  energy  for  lighting  and 
power  purposes. 

Gekmany.— The  authorities  controlling  the  Upper  Rhine  power 
station  atMiilhausen  contemplate  the  erection  of  another  generating 
station,  this  time  on  the  Schwarzen  See  (Vosges),  in  order  to  utilise 
the  power  available  at  night  from  the  Rheinfelden  power  station. 
By  means  of  this  station,  estimated  to  yield  180,000  kw.  at  a  cost  of 
3,500,000  marks,  and  the  power  derived  from  the  Rheinfelden 
station,  the  waters  of  the  Schwarzen  See  will  be  pumped  up  to  the 
level  of  the  Weissen  See  (150  metres  higher).  The  first-named  lake 
has  a  superficies  of  150,000  square  metres,  and  the  second  200,000 
square  metres.  The  return  flow  of  the  water  to  the  works,  through 
a  specially-constructed  channel,  day  and  night  is  expected  to  yield  a 
corresponding  quantity  of  electric  energy.— Ze(Y.  /.  das  gettamte 
Turhiiienwesen. 

An  electricity-generating  station,  operated  by  water-power, 
has  lately  been  completed  at  the  Listertalsperre,  by  the  Ruhrtal- 
sperren  Verein,  of  Essen.  Tne  plant  at  present  comprises  two 
500-H.p.  high-presture  turbines,  built  by  Messrs.  Amme,  Giesecke 
and  Co.,  of  Brunswick,  and  two  420-KW.  alternators,  supplied  by  the 
Bergmann  Elektricitiitswerke  Gesellschaft,  of  Berlin.  Two  addi- 
tional sets  of  turbines  and  dynamos,  each  of  335  kw.  capacitv.  are 
shortly  to  be  added. 


The  shipbuilding  firm  of  Sohichau,  of  Elbing,  are  about  to  build 
a  great  reservoir  and  water-power  installation  between  Braunsberg, 
in  East  Prussia,  and  Elbing.  The  reservoir  will  collect  in  good 
years  some  100,000,000  cubic  metres  of  water.  The  power  capacity 
of  the  installation  will  amount  to  between  4,000  and  5,00tt  ii  p. 
Most  of  the  electricity  generated  will  be  utilised  in  tlie  great 
Sohichau  establishment  at  Elbing,  the  surplus  being  disposed  of 
among  the  neighbouring  towns  and  agricultural  districts. 

A  novel  electric  lighting  plant  has  recently  been  installed  at  the 
railway  station  at  Ostrowo,  Silena,  for  the  supply  of  electricity  for 
lighting  and  power  purposes  at  the  station  at  Skalmieizce,  on  the 
German-Russian  frontier,  10  miles  away.  The  plant  consists  of 
two  180H  p.  gas  engines,  each  coupled  up  to  a  continuous-current 
and  an  alternating-current  generator.  The  novelty  lies  in  the  fact 
that  the  suction  gas  used  to  drive  the  gas  engines  is  manufactured 
from  the  carbon  scraped  from  the  smoke  boxes  of  the  railway 
locomotives.  There  are  several  installations  of  the  kind  in  the 
Konigsberg  railway  district,  but  new  onej  are  now  not  so  numerous 
owing  to  the  fact  that  on  account  of  the  better  utilisation  of  the 
coal  in  the  modern  superheated  steam  locomotives,  the  smoke-box 
residues  are  not  sufficiently  rich  for  gas-making  purposes.  As  a 
result,  plants  to  utilise  the  smoke-box  carbon  are  only  being 
put  down  where  fuel  is  dear  and  labour  cheap. 

An  interesting  hydroelectric  undertaking  is  about  to  be  carried 
out  near  Orbey,  in  Alsace-Lorraine.  Two  picturesque  lakes  here, 
much  frequented  by  tourists,  the  Lac  Blanc  and  the  Lac  Noir, 
separated  by  a  rocky  barrier,  have  a  difference  of  surface  of  about 
100  metres.  It  is  intended  to  join  these  two  lakes  by  a  tunnel,  and 
by  means  of  pumps  to  raise  about  1,000  cubic  metres  of  water  from 
Lac  Noir  to  Lac  Blanc  during  the  night.  This  will  be  allowed  to 
flow  back  to  Lac  Noir,  with  the  natural  outflow  of  the  lake, 
during  the  day,  and  the  flow  will  be  utilised  for  generating  elec- 
tricity, which  will  be  employed  for  lighting  and  industrial  pur- 
poses and  for  traction  on  the  Alsace  railway  system. — Journal 
Pratique  de  V Electricite. 

Fkance. — The  scheme  of  distribution  in  Paris,  detailed  in  1909 
in  rjndtistrie  JEleHrigve,  is  now,  according  to  our  contemporary, 
rapidly  approaching  completion.  The  two  central  stations — Nord 
and  Sud — of  the  Compagnie  Parisienne  de  Distribution,  which  will 
render  Paris  independent  of  all  external  sources  of  energy,  are 
practically  completed,  and  one  (the  Nord)  will  very  shortly  be  put 
in  commission.  Concurrently  with  these  extensions  and  the  exten- 
sions to  the  sub-stations,  the  motor  load  has  considerably  increased, 
principally  as  a  result  of  the  reduction  of  the  price  per  KW.-hour  to 
2  9d.  per  unit  for  small  loads,  with  special  tariffs  reducing  this 
figure  to  r4d.  per  unit  in  the  case  of  larger  installations.  The 
direct  result  is  an  increase  of  the  day  load  and  an  improvement  in 
the  diversity  factor.  The  distribution  area  is  divided  into  four 
zones,  each  zone  being  supplied  with  electrical  energy  in  a  different 
form  ;  thus  there  are  networks  of  single  and  two-phase  (five- wire) 
alternating  current  and  three  and  five  wire  direct-current  supply. 
The  single-phase  network  is  fed  from  static  transformer  stations, 
which  also  supply  high-tension  energy  to  certain  users.  The  two- 
phase  network  is  fed  from  distributing  centres,  where  high-tensicn 
switches  of  the  cell  type  connect  the  incoming  mains  to  banks  of 
transformers  placed  at  convenient  points  of  the  network.  These 
centres  form  an  entirely  new  feature  of  the  Paris  system,  and  have 
already  been  considerably  extended  as  regards  the  number  of  u.t. 
cells  and  corresponding  transformers.  No  serious  interruption  of 
their  service  has  yet  been  recorded.  Rotary  transformers  supply 
two  direct-current  networks,  one  three-wire  and  one  five-wire 
system.  These  two  zones  slightly  overlap,  in  order  to  balance  the 
load  to  better  advantage,  and  herein  lies  the  only  deviation  from 
the  original  schune  of  dividing  the  Paris  area  into  four  zones 
characterised  by  the  forms  of  supply.  The  cost  of  changing  over 
the  mains  from  two  to  three,  three  to  five  or  five  to  three-wire  has 
been  borne  by  the  local  authorities,  and  the  work  has  been 
carried  out  by  them. 

The  Heme  Electrique  learns  that  the  Compagnie  TElectrique 
Centre-Ouest  has  applied  to  the  State  for  a  concession  in  respect  of  ' 
195  communes  representing  nearly  300,000  inhabitants.  The 
communes  are  divided  among  the  following  departments : — 
Deux-  Sevres  (31),  Vienne  (60),  Vendee  (14),  Charente  (14), 
Charente  Inferieure  (21),  Creuse  (18),  Indre  (17),  and  Haute 
Vienne  (20). 

The  municipal  authorities  of  Rocroi  (Ardennes)  have  granted  a 
concession  to  the  Soci^te  des  Ardennes  Electriques  for  the  electric 
lighting  of  the  town. 

La  Sociotc  Normandie  de  Distribution  d'Electricitt'  is  the  name 
of  a  new  company  which  has  just  been  formed  in  Paris  (38,  Rue 
Saint  Georges)  with  a  capital  of  £160,000  to  establish  electricity 
supply  stations  in  Normandy. 

Croydon. — The  visit  of  a  party  of  Thornton  Heath 
ratepayers  to  the  electricity  works  on  Saturday  was  made  the 
occasion  for  the  formal  inauguration,  by  Alderman  D.  B.  Miller 
(chairman  of  the  Lighting  and  Electricity  Committee),  of  the  new 
turbine-driven  generating  plant  just  installed.  This  will  supply 
practically  the  whole  of  the  alternating-current  lighting,  and  also 
a  portion  of  the  direct-current  lighting  (for  the  centre  of  the 
town).  The  turbines  can  be  worked  either  with  high-pressure 
steam  or  with  exhaust  steam,  and  a  great  saving  in  the  coal  bill  is 
thereby  anticipated.  The  makers  oif  the  turbine  were  Messrs. 
Belliss  &  Morcom,  and  of  the  generating  plant  Messrs.  Siemens  Bros. 
The  capacity  is  about  3,000  h.p.,  and  the  cost,  roughly,  .4-7,000.  The 
thanks  of  the  company  were  extended  to  the  borough  electrical 
engineer  (Mr.  A.  C.  Cramb),  the  deputy  manager  (Mr.  J.  W.  Burr), 
the  station  superintendent  (Mr.  D.  Cowan),  and  the  sales  marager 
(Mr.  A.  C.  Bostal). 
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Coxhoe  (Co.  Darham). — The  P.O.  has  under  con- 
si  deration  a  proposal  to  have  the  streets  lighted  by  electricity. 
The  County  of  Durham  E.P.I).  Co.  is  to  furnish  an  estimate  of  the 
cost,  after  which  a  further  meetinpr  will  be  held. 

Dartford. — With  reference  to  the  U.D.C.'s  proposal  to 
give  a  supply  of  current  to  Crayford,  Lord  Tredeerar's  agents  have 
objected  to  the  cables  being  placed  overhead  on  his  estate.  Should 
the  agents,  upon  reconsideration,  still  refuse  consent,  the  cables  are 
to  be  laid  underground. 

Derby, — The  Council  is  recommended  to  rent  for  two 
years  premises  in  Victoria  Buildings,  London  Road,  for  use  as  a 
showroom  in  connection  with  the  electric  light  undertaking. 

The  E.L.  Committee  recommends  the  adoption  of  an  alternative 
system  of  charge  to  occupiers  of  dwelling  houses,  of  10  per  cent,  on 
the  rateable  value  of  the  premises,  plus  :Jd.  per  unit  for  all  current 
consumed  in  excess  of  the  number  of  units  equivalent  in  value  at 
the  ordinary  lighting  rate  to  the  amount  of  the  percentage  charge. 

Dromore  (County  Down). — In  our  last  issue  the  word 

"  company  "  should  not  have  appeared.  The  scheme  is  yet  under 
consideration  by  the  Urban  Council,  and  it  will  be  finally  decided 
at  a  special  meeting. 

Eccles. — A  50-K\v.  transformer  is  to  be  installed  under 
the  footway  in  Liverpool  Road,  and  a  low-tension  distributing 
main  is  to  be  laid  from  there  for  a  distance  of  250  yards. 

The  Public  Lighting  and  Electricity  Committee  has  approved  a 
recommendation  of  the  electrical  engineer  for  a  rearrangement  of 
street  lamps  at  Peel  Green,  providing  for  four  new  lamps  and  the 
refixing  of  12  existing  lamps. 

The  extension  of  the  mains  from  the  junction  of  New  Lane  with 
Worsley  Road  to  the  site  of  the  proposed  new  church  off  Parrin 
Lane,  has  been  confirmed^ by  the  Electricity  Committee. 

Fleetwood. — The  Council  having  been  asked  by  the 
Lancashire  and  Yorkshire  Railway  Co.  for  terms  for  the  supply  of 
current  for  lighting  and  power  at  Fleetwood  Station  and  Wyre 
Dock,  are  making  inquiries  as  to  charges  elsewhere  to  railway 
companies. 

Flintshire. — A  scheme  is  projected  for  introducing 
electric  lighting  in  the  districts  of  Connah's  Quay,  Shotton  and 
Queen's  Ferry.  It  is  thought  that  there  would  be  a  considerable 
taving  of  expenditure  if  the  generating  station  were  erected  at  the 
sewerage  works  in  the  Djeside  district. 

Haslio^den.  —  On  September  25th,  the  electrical 
manager  submitted  to  the  T.C.  an  estimate  of  the  probable  cost  of 
laying  a  cable  along  Helmshore  Road  to  certain  mills  at  Helmshore, 
together  with  a  tender  received  from  Messrs.  Siemens  Bros.  &  Co., 
Ltd.,  for  the  execution  of  this  work.  The  manager  was  instructed 
to  invite  tenders  from  other  cable-makers  for  this  cable,  and  the 
placing  of  the  contract  was  left  in  the  hands  of  the  chairman  and 
vice-chairman. 

Heston-Isleworth.  —  Mr.  P.  E.  Rycroft,  electrical 
engineer,  has  been  authorised  by  the  TJ.D.C,  upon  receipt  of  an 
application  for  a  supply  of  current  to  the  Brentford  Union  efSces, 
to  extend  the  electricity  mains  along  the  Twickenham  Road,  a 
distance  of  580  yards,  at  a  cost  of  £300  ;  and  alfo  to  lay  a  cable 
into  the  Hounslow  barracks,  at  a  cost  of  £150,  for  the  purpose  of 
furnishing  a  supply  of  current  to  the  new  gymrasium. 

It  is  proposed  to  substitute  35  100-c.p.  lamps,  at  £4  each,  in  place 
of  the  arc  lamps  which  now  light  Richmond  and  St.  Margaret's 
Roads.     A  saving  of  £100  per  annum  is  anticipated. 

llf«>rd. — At  the  last  meeting  of  the  U.D.C,  the  Elec- 
tricity Committee  recommended,  on  the  report  by  the  electrical 
engineer,  and  as  an  alternative  to  the  present  rates,  that  from  the 
December  readings  (1)  a  primary  charge  of  12i  per  cent.,  of  the 
rateable  value  of  all  private  houses  be  made  payable  in  four  equal 
quarterly  instalments,  together  with  a  fixed  rate  of  Id.  per  unit  on 
all  current  consumed,  less  the  usual  discount  of  5  per  cent.,  for 
prompt  payment ;  and  (2)  that  for  shops,  warehouses,  or  business 
premises  electrically  lighted  throughout,  and  using  or  paving  for 
electricity  up  to  2,500  units  per  annum,  a  charge  of  3:ld.  per 
unit  be  made  ;  for  2,501-5,000  units  per  annum,  8d.  per  unit  ;  for 
5,001-10,000  units  per  annum,  2-4d.  per  unit  ;  and  for  10,000  and 
upwards,  2id.  per  unit.  Payments  must  be  made  at  the  rate  of 
3 id-  per  unit  for  the  quarters  ending  June,  September,  and 
December  in  each  year,  and  any  allowance  due  to  the  consumer  is 
to  be  credited  upon  the  account  for  the  quarter  ending  March  in 
each  year.  As  regards  public  houses,  &c.,  a  charge  of  24d.  per 
unit  is  to  be  made  as  an  alternative  to  the  present  maximum 
demand  rate. 

The  U.D.C,  on  September  23rd,  approved  plans  and  estimates  for 
a  refuse  destructor,  to  cost  £21,578. 

Ingleton. — The  P.C.  has  accepted  a  tender  of  £42,  from 
the  Electric  Lighting  Co.,  for  street  lighting  from  August  let  to 
AprU  30th. 

Kendal. — Messrs.  Austin  &  Paley,  of  Lancaster,  have 
been  instructed  to  prepare  a  scheme  for  installing  electric  light  in 
St.  Thomas's  Church,  together  with  an  estimate  of  the  cost. 


Leeds. — Mr.    Plooper  held  a  L.G.B.  inquiry  last  week 

into    an   application    by  the    Corporation    for    powers   to   borrow 
£W;«,000  for   developing   the   electricity  undertaking.     The  Town 
Clerk   (Sir   R.    E.   Fox)  explained  that  the  sum  desired   included 
£100,000  for  mains,  £38,000  for  machinery,  and  £,M),0<)()  for  »ah- 
stations,  transformers,  &c.,  and  it  was  necessary  that  work  sbonld 
be  proceeded  with  as  soon   as  possible,  because  during  the  winter 
of  this  year  the  department  would  have  to  deal  with  a  load  of 
1 3,000  K  w.,  and  during  the  following  winter  it  was  expected  that  this 
would  be  increa.sed  to  2'i,0uu  k\v.     It  was  suggested  that  the  pre- 
sent plant  ownied  by  the  Corporation  should   be  maintained  as  a 
stand-by.      The    city    electrical    engineer    (Mr.    C.    X.    Hefford) 
gave  evidence  in  reference  to  the  application.     The  Innpector  said 
that  evidenti/  at  no  far  distant  date  a  good  deal  of  the  original 
plant  put  down  would  be  of  no  commercial  or  other  use,  and,  that 
being  so,  both  with  regard  to  buildings  and  plant,  there  would  pro- 
bably be  a  very  considerable  sum  of   money  which  would  still  be 
outstanding  in   the  next  two   or   three  years  when   it  would  be 
necessary  to  make  provision  for  the  new  plant.     There  was  only  a 
paltry  £3,000  in  the  present  reserve  fund,  and  during  recent  year* 
there  had   apparently  been  no  intention  of  adding  to  it.     Whereaa 
in   1907  the    fund  stood  at  about  £14,000,  it  was  now  only  £3,.500, 
and  at  the  same  time  the  profits  had  increased  from  £3,400  in  \'J07 
to  £15,500  in  1913.  He  was  looking  at  the  matter  from  acommercial 
stand-point.     The  Corporation  was  putting   in  very  large   boilers 
which  would  in  effect  supersede  the  old  Lanes,  boilers  now  in  use  ; 
and  yet  there  was   a  considerable  debt  outstanding  when  a  fund 
ought  to  have  been  built  up  with  the  money  and  profits  earned. 
The  time  when  new  plant  would  be  needed  was  getting    nearer 
every  month,  and  he  would  like  to  know  what  the  Corporation 
proposed  to  do  about  the  matter.     Even  if  the  Board  allowed  the 
matter  which  he  had  mentioned  to  go  by  on  this  occasion,  it  was 
one  which  must  be  anticipated.     It  was  a  question  of  obsolescence 
rather  than  of  depreciation  ;  but  it  was  one  which  ought  to  be  met. 
What  would  the  City  Council  do  in  two  or  three  years"  time,  when 
they  had  derived  the  income  and  had  put  nothing  by  to  the  reserve 
fund  .'     He  had  mentioned  the  matter  because  it  was   a  serious 
question,  and  one  which  could  not  be  missed  on  the  next  occasion. 
It  was  drawing  the  long  bow  to  say  that  it  was  not  necessary 
to-day.  and  there  were  no  funds  to  meet  it.     If  the  profits  had  been 
earned  and  dealt  with  in  other  ways,  what  would  be  the  position 
when  they  were  applying  for  a  large  sum  for  another  station,  and 
there  were  no  funds  in  hand  to  wipe  out  the  outstanding  debt  on 
the  old  station  ?     It  might  mean  a  great  increase  in  the  rates  in 
one  year,  and  it  could  not  be  put  off  much  longer.     The  town  clerk 
replied  that  the  reserve  fund  of  £14,000  had  been  abolished  when 
a  necessary  financial  arrangement  between  the  Consolidated  and 
City  rates  was  made,  the  Corporation  deciding  to  take  these  reserve 
funds.     The  plant  which  the  Corporation  now  had  had  not  ocen 
superseded,  though  the  matter  which  the  Inspector  had  raised  was 
quite  appreciated  by  the  authorities,  and  would  be  taken  notice  of. 
The  electricity  undertaking  was  a  prosperous  one,  and  the  revenue 
dealt  with    was    likely  to  increase  very   greatly. — There   was  no 
opposition  to  the  application,  and  the  inquiry  was  closed. 

London. — Stepney. — Mains  are  to  be  extended  through 
several  roads  in  the  borough.  Subject  to  the  approval  of  the 
B.  of  T.,  an  agreement  is  to  be  entered  into  with  the  Shoreditch 
B.C.,  similar  to  that  now  existing  between  the  Council  and  Poplar, 
for  "  stand-by  "  or  "  reciprocal '"  supplies. 

The  Port  of  London  Authority  is  to  be  supplied,  under  agree- 
ment, with  electricity  for  pun; ping  purposes  for  a  period  of 
10  years,  by  the  B.C.  The  minimum  annual  consumption  for  the 
purpose  is  to  be  400,000  units  at  a  load  factor  of  33;!,  per  cent. 

Consequent  upon  a  recent  accident  at  the  Limehouse  station,  the 
department  cannot  take  the  full  coal  supply  contracted  for  for  some 
time.  It  is  therefore  proposed  that  the  Poplar  Borough  Council 
shall  take  300  to  400  tons,  paying  14s.  per  ton,  to  help  the  Council 
out  of  the  temporary  difficulty  under  its  coal  contract. 

Poplar. — ^The  Electricity  Committee,  in  considering  a  com- 
parative statement  of  the  annual  estimate  and  the  actual  results 
of  the  undertaking  during  the  past  year,  states  that,  but  for  the  in- 
clusion of  £625,  being  15  months'  contribution  to  superannuation 
and  pension  fund,  which  was  not  included  in  the  estimate,  the  net 
result  (a  surplus  of  £3,ti03)  has  been  fully  realised  (actual  result 
£3,i;'.3),  despite  the  exceptional  prices  ruling  for  coal  since  the 
strike  in  March,  1912,  the  excess  cost  in  this  respect  amounting  to 
.£2,189.  The  comparison,  the  Committee  continues,  is  also  affected 
by  a  different  allocation  of  salaries,  inasmuch  as  all  salaries  have 
hitherto  been  allocated  to  management  chsirges,  but,  owing  to  the 
transfer  of  the  charge  engineers  to  the  staff',  it  has  become  neces- 
sary to  divide  salaries  into  three  distinct  headings — viz.,  generating, 
distribution,  and  management.  Eliminating  coal  from  the  com- 
parative figures,  the  remaining  costs  were  fairly  accurately  esti- 
mated—viz., total  costs  (estimate),  £29,545  ;  actual,  £33,964  :  coal 
(estimate),  £14,103;  actual,  £18,851;  total  (estimate),  £15,442; 
actual,  £15,113. 

Manchester. — The  question  of  the  erection  of  new 
electricity  works  has  recently  been  considered  by  the  Electricity 
Committee,  and  a  scheme  has  been  drawn  up  which  will  make  it 
possible  to  supplement  the  output  at  the  Dickinson  Street  and 
Stuart  Street  stations.  It  is  proposed  to  acquire  1 1  acres  of  land 
at  Trafford  Park.  The  scheme  provides  for  the  ultimate  erection  of 
a  new  station  with  an  output  of  100,0o0  K\v.— 25  per  cent,  more 
than  the  present  total  capacity— but  it  is  proposed  to  carry  out  the 
work  by  stages,  and  the  first  instalment  of  plant  will  probably  have 
an  output  of  25,000  KW.  Estimates  indicate  that  if  such  provision 
is  made  within  the  next  three  years,  it  will  suflice  to  1919,  and  at 
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this  rate  of  increase  the  works  would  not  reach  the  maximum 
dimeusious  for  something:  like  15  years.  The  site  proposed  is  well 
out  of  the  city.  The  advantagfes  contemplated  include  (1)  saving 
on  coal  carriage  (^estimated  at  possibly  £17,000  per  annum)  ;  (2) 
the  likelihood  of  water  being:  available  for  condensing:  purposes 
from  the  Ship  Canal  ;  in  which  case  the  erection  of  water  towers 
will  not  be  necessary.  The  &nal  effect  of  all  the  possible  economies 
will  be  that  whereas  the  cost  of  the  plant  at  the  existing:  stations 
works  out  at  £20  per  kw.,  that  at  Trafford  Park  will  be,  according: 
to  the  calculations,  scarcely  more  than  half  that  amount.  The 
chairman  of  the  Electricity  Committee  (Councillor  Dag:nall)  stated 
last  Friday  that  the  matter  was  urgrent.  For  some  years  past  the 
maximum  load  had  been  increasing:  at  the  rate  of  3,000  or  4,000  kw, 
a  year.  It  was  essential  that  the  department  should  be  able  to  cope 
with  the  8:reatest  demand  made  upon  it. 

Mansfield. — The  T.C.  has  applied  to  the  L.G.B.  for  a 
loan  of  £3,000  for  mains  and  services. 

Parajcuay. — Senor  Jesi'is  Basante  proposes  to  install  in 
Villa  Rica  an  electric  power  station  to  g:enerate  lig:ht  and  power 
for  tramway  and  telephone  services. — Review  of  the  River  Plate. 

Portriish. — The  U.D.C.  has  decided  to  acquire  a  site 
for  the  proposed  power  station. 

The  Philippine  Islands. — The  Suburban  Railway  Co. 
has  secured  a  concession  to  put  down  a  plant  to  utilise  the  water 
power  of  the  River  Caliraya,  in  the  Province  of  Laguna  in  the 
g:eneration  of  electrical  energy  for  lighting  and  power  purposes  in 
Manila.  Two  other  concessions  to  utilise  water  power  in  the 
Philippine  Islands  have  also  lately  been  granted. 

Salford.— The  T.C.  has  appointed  Messrs.  C.  S.  Allott 
and  Sons,  of  Manchester,  to  prepare  the  plans,  &c.,  for  the  sub- 
station required  for  the  additional  supply  required  by  the  Man- 
chester Ship  Canal  Co. 

Sooth  Africa. — The  Siemens-Schuckert  Co.  has  recently 
completed  an  installation  of  12  alternating  synchronised  motors  at 
the  Rand  mines.  The  machines,  which  run  at  a  speed  of  3,000  u.p.m., 
are  similar  in  design  to  alternating  generators  intended  to  be  driven 
by  steam  turbines  ;  they  work  at  1,700  volts,  50  periods  per  second, 
and  develop  2,5")0  h.p.  Each  motor  is  provided  with  a  special  starting 
arrangement  comprising  a  starting  motor  and  coupled  synchronised 
52.")-KW.  generator. 

Staly bridge. — The  Joint  Tramways  and  Electricity 
Board  has  received  L.G.B.  sanction  to  the  borrowing  of  £9,250. 

At  the  meeting  of  the  Joint  Board  on  September  25th,  discussion 
took  place  upon  a  minute  that  the  question  of  coal  should  be  left  to 
the  chairman  of  the  generating  station  committee  and  the  engineer. 
It  was  suggested  that  members  were  shirking  their  duty  in  this 
matter,  and  were  throwing  the  responsibility  on  to  two  individuals. 
Alderman  Ridyard  said  they  were  finding  their  action  to  be  wise. 
Alderman  Noel  said  they  used  2,500  tons  of  coal  per  month,  and 
during  the  last  three  or  four  months  they  had  been  buying  coal 
under  the  arrangement  which  was  being  criticised,  and  he  dared 
guarantee  they  had  saved  £GoO  to  the  Board. 

Stoke-on-Trent. — The  T.C.  has  accepted  the  offer  of 
Messrs.  Siemens  Bros.  Dynamo  Works  Co.,  Ltd.,  to  provide  boosters 
to  enable  the  motor-generators  to  be  used  for  the  load  for  the  forth- 
coming winter,  and  that  as  soon  after  as  possible  they  rewind  the 
stators,  provide  new  pole-pieces,  and  complete  the  plant  to  the 
reasonable  satisfaction  of  the  engineer.  Regarding  this  matter, 
the  engineer  reports  that  the  tests  of  the  Siemens  motor-generators 
in  the  power  house  had  shown  that  they  did  not  comply  with  the 
guaranteed  performance. 

Sulherlandshire. — The  village  of  Brora  has  given  up 
its  paraffin  lamps  and  gone  in  for  electric  light.  The  power  comes 
from  Messrs.  Hunter  t<c  Oo.'s  woollen  factory.  The  lamps  number 
40,  of  25  and  50-c.r.  each. 

Todmorden, — A  new  scale  of  charges  for  electricity  has 
been  adopted  by  the  T.C.  It  is  proposed  to  supply  current  for 
lighting,  heating  and  cooking,  small  motors  for  purelv  household 
work,  kc.y  at  a  fixed  rate  per  annum  of  10  per  cent,  of  the  rateable 
value  of  the  house,  and  a  net  charge  of  Id.  per  unit  used.  The 
sliding  scale  for  power  is  based  upon  the  consumption  per  quarter 
irrespective  of  H.i".  as  follows  : — 1  to  250  units  per  quarter,  2d.  per 
unit  ;  250  to  500,  l|d.  ;  500  to  1,000,  l-id.  ;  1,000  to  2,500,  l|d.  ; 
2,500  to  .5,000,  IJd.  ;  5,000  to  10,000,  Id.;  10,000  to  20,000,  Jd.  ; 
above  20,000,  ^d. 

Talj^arth. — The     B.C.   has  accepted  the  offer  of  the 

Talgarth  Supply  Co.  for  current  for  lighting  the  Town  Hall,  free 
for  the  first  year,  and  'id.  per  unit  afterwards.  An  ofiFer  from  the 
Enig  Electric  Co.  was  at  3id.  per  unit,  including  the  cost  of 
necessary  alterations. 

Tiinbridg'e  Wells. — The  charge  for  current  for  heat- 
ing, cooking  and  power  is  to  be  lowered  by  [the  Corporation  from 
l4d.  to  Id.  per  unit.  The  question  of  installing  additional 
machinery  has  beei  deferred. 

Walthamstow, — Sanction  has  been  received  from  the 
L.G.B.  to  the  borrowing  of  £828  for  a  new  feeder,  and  £l,92(i  for 
a  natural  draught  cooling  tower.  Tenders  are  required  for  the 
construction  of  a  tank  for  the  Council's  new  water  cooling  tower, 
with  and  without  expanded  metal.  A  sub-committee  has  been 
appointed! to  consider  and  report  as  to  the  price  charged  to  the 
tramways  department  for  current. 


West  Hartlepool. — The  accounts  for  the  year  ended 
March  31st  last,  show  that  the  capital  invested  in  the  electricity 
undertaking  was  £111), 317.  There  was  a  gross  revenue  from  elec- 
tricity of  £17,255,  and  a  balance,  after  paying  working  expenses,  of 

£(;,270. 


-The  U.D.C.  proposes 


Whitwood  (near  Pontefract).- 

to  extend  the  elsctric  lighting  system. 

Wimbledon. — In  consequence  of  the  mileage  and  resist- 
ance of  the  Tost  Office  cables  and  wires  used  in  connection  with 
the  Gamewell  fire  alarm  system  now  being  installed  in  the  borough, 
the  Council  find  that  it  will  be  necessary  to  purchase  60  accumu- 
lators additional  to  the  GO  provided  for  in  the  contractor's  (G.  L. 
Beasley)  tender.  Mains  are  to  be  extended  to  the  junction  of 
Bathgate  and  (Jueensmere  Roads  at  a  cost  of  £250.  The  Sub- 
Committee  appointed  by  the  Council  to  consider  as  to  the 
desirability  or  otherwise  of  providing  additional  generating  plant 
at  the  electricity  works,  have  issued  their  report.  They  state  that 
they  have  considered  a  report  of  the  electrical  engineer  upon  {o) 
the  necessity  for  the  provision  of  additional  generating  plant,  and 
(/y)  the  provision  of  a  condensing  water-cooling  tower,  and  that  they 
are  of  opinion  that  it  is  necessary,  in  order  to  secure  an  adequate 
margin  of  stand-by  plant,  and  thus  provide  for  a  continuity  of 
supply  in  the  event  of  any  of  the  existing  plant  breaking  down, 
that  a  1,500-KW.  turbo-alternator  be  installed  at  the  electric 
lighting  station.  Accordingly,  they  invited  tenders  for  the 
alternator,  with  condensing  plant,  and  all  necessary  foundations, 
pipework  and  auxiliaries,  and  for  an  overhead  crane.  Twenty-five 
tenders  were  received,  and  that  of  the  British  Thomson-Houston 
Co.,  Ltd.,  for  the  turbo-alternator,  and  that  of  H.  Morris,  Ltd.,  for 
the  crane,  were  accepted.  The  total  estimated  cost  of  the  scheme 
is  put  at  £9,900.  With  regard  to  the  proposed  provision  of  the 
water-cooling  tower,  the  engineer  recommended  that  the  major 
portion  be  postponed  for  the  present,  but  that  the  portion  relating 
to  the  construction  of  a  cascade  and  improved  carrier  for  the  con- 
denser cooling  water  from  the  works  to  a  tank  near  the  river  Wandle 
be  proceeded  with  at  a  cost  of  £250.  This  work  is  to  be  carried 
out. 

Winton. — The  new  Church  of  St.  Mary  Magdalene,  now 
being  built,  is  to  be  electrically  lighted. 

Wolverhampton. — The  L.G.B.  has  fixed  October  8th 
for  an  inquiry  into  an  application  by  the  T.C.  for  a  loan  of  £22,000 
for  electricity  purposes. 


TRAMWAY  and  RAILWAY  NOTES. 


Barnoldswick. — The  Light  Eailway  Commissioners 
have  decided  that  the  application  for  Barnoldswick  and  Gisburn 
Light  Railway  Order  should  be  granted,  subject  to  the  withdrawal 
of  the  proposals  for  a  short  junction  line  and  to  the  production  of 
evidence  as  to  the  intended  means  of  raising  capital. 

Brazil. — In  their  annual  report,  the  directors  of  the 
South  Brazilian  Railways  Co.,  Ltd.,  state  that  on  account  of  the 
works  for  the  electrification  of  the  tramways  not  being  completed 
on  October  1st,  1912,  for  the  reason  given  in  the  last  report,  it  was 
found  necessary  to  grant  the  contractor  a  further  extension  of  six 
months  for  the  completion  of  the  works — namely,  until  March 
31st,  1913,  In  the  latter  part  of  December  the  Banque  Fontaine 
et  Cie.,  which  was  intimately  connected  with  the  contractor,  went 
into  voluntary  liquidation,  and  the  contractor,  on  account  of  his 
liabilities,  was  unfortunately  unable  to  carry  out  his  engagements, 
and  was  compelled  to  come  to  an  arrangement  with  his  creditors. 
In  consequence,  the  company,  as  on  January  1st,  1913,  took  back 
the  working  of  the  tramways  and  electric  lighting  system,  and 
regained  possession  of  the  whole  of  the  property.  The  board  made 
arrangements  for  an  advance  of  sufficient  funds  to  meet  the  require- 
ments of  the  company,  against  certain  of  its  unissued  debentures. 
All  the  works,  with  a  few  minor  exceptions,  have  been  completed, 
and  the  tramways  have  been  operated  by  electricity  since  January  last 
as  regards  passenger  traffic,  but  pending  the  installation  of  addi- 
tional plant  now  on  order,  the  goods  traffic  is  being  dealt  with  by 
animal  traction.  The  question  of  the  erection  of  the  hydro- electric 
works  is  still  under  consideration. 

Burnley. — The  Tramways  Committee  is  to  be  asked 
to  consider  the  question  of  granting  cheaper  fares  for  scholarship 
children.  Mr.  T.  C.  Ekin  has  held  a  L.G.B.  inquiry  into  an  appli- 
cation by  the  Corporation  to  borrow  £36,227  for  the  electricity 
undertaking. 

Birmin^i'haiii. — At  the  meeting  of  the  Corporation  on 
Wednesday  (October  1st)  the  General  Purposes  Committee  sub- 
mitted a  draft  of  the  CounciFa  Parliamentary  Bill  for  the  1914 
Session.  A  large  number  of  the  clauses  in  this  Bill  are  the  same 
as  those  which  appeared  in  last  Session's  abortive  Bill.  Part  II  of 
the  Bill  deals  with  tramways  and  omnibuses,  and  in  this  connec- 
tion it  may  be  remembered  that  the  Tramways  Committee  recom- 
mended the  Council  to  construct  a  line  from  Fagley  Road,  via  Broad 
Street  to  Paradise  Street,  and  a  connecting  line  across  Victoria  Square, 
and  along  Colmore  Row  to  join  the  existing  tramways,  and  that  the 
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latter  proposal  was  referred  back  to  the  Committee  with  instruc- 
tions to  prepare  a  scheme  that  would  avoid  crosHiner  Victoria  Square 
whilst  connecting  with  the  existinf^  tramway  in  Colmore  Row. 
The  Committee  has  now  come  to  the  conclusion  that  there  is 
no  satisfactory  alternative  to  the  route  proposed  by  it,  and  it 
has  theiefore  decided  to  abandon  the  projected  line  down  Paradise 
Street  to  the  corner  of  RatclifF  Place,  and  terminate  the  Broad 
Street  tramway  in  Easy  ilow  by  a  junction  with  the  proposed 
tramway  from  Suffolk  Street  alonj^  Easy  Row  and  Great  Charles 
Street.  The  construction  of  a  new  single  line  of  tramway  from 
Easy  Row  along  Edmund  Street  to  connect  with  the  existing 
tramway  in  Edmund  Street,  thus  making  a  complete  circuit,  is  also 
proposed. 

Bradford. — The  experiment  which  has  been  tried  by  the 
Bradford  Corporation  tramway  department,  of  requesting  passenjicrs 
to  obtain  their  tickets  as  they  board  the  car  instead  of  calling 
upon  the  conductor  to  make  a  journey  upstairs  to  distribute  the 
tickets,  has  proved  of  considerable  inconvenience  to  the  public.  It 
is  thought  that  the  suggestion  is  carried  too  far  when,  at  a  city 
terminus,  a  large  number  of  people  are  pushing  and  hustling  to 
get  on  to  the  car  through  the  conductor  compelling  all  top-deck 
passengers  to  obtain  tickets  before  they  ascend.  A  suggestion  is 
made  that  tickets  should  be  issued  at  the  barriers  or  at  little 
kiosks  in  the  streets  at  the  termini,  and  so  allow  the  conductors 
to  devote  the  whole  of  their  time  to  looking  after  passengers  mi 
route.  This  is  done  on  the  Continent,  and  it  is  thought  would  get 
over  the  diflBeulties  which  are  at  present  being  experienced  in  the 
distribution  of  tickets  alike  by  the  passengers  and  the  conductors. 

Cardiff. — The  Council  has  referred  to  Committees  a 
demand  by  its  employes  for  2s.  6d.  a  week  advance  for  all  other  than 
skilled  mechanics,  a  minimum  of  (iid,  per  hour  for  motormen  and 
conductors,  and  advances  of  2s.  6d.  to  other  employes  in  the  tram- 
way and  electricity  department. 

China. — Pekin. — It  is  proposed  to  construct  electric 
tramways  in  Pekin,  the  undertaking  to  be  financed  and  managed 
solely  by  Chinese.  At  the  beginning  of  September  Chinese 
engineers  were  engaged  in  settling  the  details  of  the  proposed 
routes. 

Connah's  Quay. — The  Council  recently  received  a  letter 
from  the  manager  of  the  Vi^rexham  District  Electric  Tramways  Co. 
stating  that  his  company  were  preparing  to  enter  upon  a  scheme 
for  a  mctor-'bus  service  for  passengers  between  Chester  and  Flint, 
12  miles  distant  on  the  north-west  coast.  The  new  service  is  to 
include  Saltney,  Sandycroft,  Queensferry,  Shotton,  Connah's  Quay, 
and  thence  to  Flint.     There  was  no  opposition  to  the  proposal. 

Continental  Xotes. — Austeia. —  Another  hydro-electric 
installation  is  projected  by  the  Austrian  State  Railways,  this  time 
to  provide  electric  current  to  work  the  Vint schgau  R)il way.  The 
site  of  the  proposed  station  is  the  falls  district  on  the  Etsch  River 
between  Laas  and  Goflau,  where  a  dam  and  a  reservoir  are  to  be 
constructed  and  a  62-kilometre  canal  to  conduct  the  impounded 
water  to  the  projected  power  house  near  Schlanders.  According  to 
estimates  an  average  power  of  8,000  h.p.  would  be  yielded,  rising 
to  a  maximum  of  11,000  h.p. 

In  connection  with  the  electrification  of  the  railways  in  the 
Innsbruck  district,  the  Austrian  State  Railway  authorities  are 
reported  to  be  contemplating  the  erection  of  three  large  elec- 
tricity-generating stations  in  the  Putter  Valley. 

Germany. — A  scheme  is  at  present  under  consideration  for  the 
construction  of  an  electric  railway  along  the  banks  of  the  Rhino 
between  Wiesbaden  and  Schierstein. 

A  syndicate  is  in  course  of  formation  with  the  object  of  carrying 
through  p,  scheme  for  the  construction  of  an  electric  railway 
between  Pirmasens,  Dahn  and  the  Vorderpfalz. 

Spain. — The  Electric  Tramway  Co.,  of  Vigo,  has  been  authorised  to 
construct  new  tramway  lines  and  to  extend  the  service  in  that 
\town. 

Italy. — Negotiations  are  in  hand  with  regard  to  the  electrifica- 
tion of  the  tramway  between  Rome  and  Civita  Castellana. 

The  Bullrtin  Cnmmercial,  of  Brussels,  states  that  the  provincial 
council  of  Alessandria  is  about  to  grant  concessions  for  6(13  kilo- 
metres of  new  electric  lines  in  that  province  in  three  groups. 

East  Ham. — The  London  General  Omnibus  Co.  have 
requested  the  Council  to  remove  its  tramway  standards  in  a 
portion  of  Forest  Drive  in  view  of  the  possible  danger  to  the 
public  travelling  on  their  buses.  At  the  last  meeting  of  the  Town 
Council  the  •  tramways  engineer  pointed  out  that  considerable 
expense  would  have  to  be  incurred  in  the  near  future  in  the  Manor 
Way,  where  subsidences  in  the  track  and  roadway  have  occurred 
since  the  inauguration  of  the  service  of  'buses.  There  is  a  deficiency 
of  £1,217  on  the  tramways  undertaking  during  the  year  ended 
March  31st  last,  being  an  increase  of  £729  as  compared  with  the 
previous  12  months.  The  total  income  amounted  to  £57,96'.', 
including  £919  from  advertising  and  other  sources,  against  an 
expenditure  of  £4.'i,808,  of  which  £18,078  was  for  traffic  ex- 
penses, £11,()57  for  maintenance  and  renewals,  and  £9,522  for 
power.  This  shows  a  gross  profit,  including  bankers'  interest,  of 
£12,256,  from  which  has  to  be  deducted  £13,47:5  in  respect  of  the 
deficiency  from  the  previous  year  (£488),  interest  on  loans  (£5,80(')), 
redemption  of  debt  (£(;,725'),  and  £454  for  the  extinguished  debt 
in  respect  of  loans  for  joint  machinery  in  connection  with  the 
electricity  undertaking,  leaving  the  deficiency  above  mentioned. 


Flintshire. — The  scheme  for   the  proposed  new   light 

railway  for  Flintshire  wae  discusfied  at  a  meeting  of  the  County 
Council  last  week.  There  was  a  recommendation  from  the  Par- 
liamentary Committee  that  the  scheme  be  approved,  and  that  the 
County  Council  contribute  the  sum  of  £20,000,  in  shares  or  by 
loan,  on  terms  to  be  agreed  upon,  such  contribution  to  be  dependent 
upon  the  raising  of  the  whole  of  the  neceeeary  capital.  It  wa« 
resolved  that  a  special  meeting  of  the  Council  in  Committee  be 
called  to  go  fully  into  the  whole  of  the  details  of  the  scheme. 

("lasgow. — A  Special  Committee  of  the  Glasgow  T.C.  is 
to  consider  and  report  a-s  to  the  feawibility  of  establishing  a  system 
of  tube  electric  railways  from  east  to  west  (say,  Shettleaton  to 
Clydebfink),  and  from  north  to  south  (say,  Bishopbriggs  to  Bonken 
Glen). 

Halifax. — The  Tramways  and  P^lectricity  Committee  has 
decided  that  on  and  after  the  end  of  the  September  quarter,  the 
charges  for  the  supply  of  electricity  for  lighting  purposes  within 
the  borough  be  as  follows  : — 

Accounts  up  to  1,200  units  per  quarter,  4cl,  per  unit ;  current  in  ezceBS  of 
1,200  units  per  quarter,  2d.,  "excepting  that,  in  the  case  of  shop  premisee, 
where  electricity  is  the  chief  illuminant  for  lighting  the  interior  of  such 
premises,  then  all  electricity  used  (or  exterior  lighting  or  in  connection  with 
Illuminated  advertising  signs  at  such  premises  may  be  obtained  at  the  rate  of 
2d.  per  unit ;  and  that  a  discount  of  5  per  cent,  be  allowed  on  all  accoonta  if 
paid  within  the  prescribed  time." 

Lanarkshire. — On  September  25th  the  new  part  of  the 

Lanarkshire  Tramways  Co.'s  system  between  New  Stevenston  Cross 
and  Bellshill  Cross  was  opened  for  traffic. 

Preston. — The  Tramways  Committee  has  issued  a 
report  containing  a  scheme  which,  if  approved,  will  be  included  in 
a  general  application  for  extended  powers  next  session.  The  plana 
comprise  a  line  from  Garstang  Road,  along  Addison  Road  to  the 
Cattle  Market,  then  across  the  two  lines  of  railways  and  the 
canal  to  join  the  present  terminus  in  Long  Lane,  Ashton.  Another 
line  would  branch  from  Withy  Trees  along  Lytham  Road,  down 
Brook  Street,  and  on  to  Corporation  Street  and  Fishergate. 
Another  line  would  proceed  along  London  Road  to  the  bridge  over 
the  Ribble  at  Walton-le-Dale. 

South  Lancashire. — A  scheme  is  under  consideration 
for  utilising  the  tramways  for  conveying  goods  from  the  Liverpool 
Docks  to  the  various  towns  served  by  the  South  Lancashire  Tram- 
ways Co.  It  is  proposed  to  create  depots  at  dififerent  points  along 
the  routes,  and  from  these  to  distribute  goods  by  motor  lorry  to 
places  to  which  tramcars  do  not  run.  It  is  intended  to  construct 
special  cars  for  this  traffic. 

Stirling. — The  offer  of  Messrs.  Balfour,  Beattie,  Paul 
and  Co.  to  provide  Stirling  with  electric  tramways  is  under  con- 
sideration. Mr.  Robertson,  Greenock,  and  Mr.  Fisher,  Dundee,  are 
to  report  to  the  Council  on  the  subject. 

Walsall. — A  scheme  is  being  matured  by  the  Tramways 
Committee  for  the  purpose  of  extending  the  tramway  system  to  many 
of  the  outlying  districts.  Application  is  to  be  made  for  extension 
powers,  and  when  these  are  obtained  it  is  proposed  to  continue  tha 
system  to  Cannock,  Pelsall.  Brownhills,  and  Great  Barr.  The 
extensions  to  Cannock  will  tap  en  rotdc  the  villages  of  Landywood 
and  Wyrley.  It  is  proposed  to  run  to  Pelsall  and  on  to  BrownhiUs, 
and  then  join  up  with  the  system  at  Walsall  Wood.  Motor- 
' buses  on  the  railless  trolley  system  will,  it  is  believed,  be 
immediately  brought  into  requisition  when  the  necessary  powers 
have  been  obtained,  until  the  whole  district  can  be  thoroughly 
linked  up  with  Walsall. 

York. — The  Joint  Committee  of  the  Tramways  and 
Streets  and  Buildings  Committees  of  the  York  Corporation  has 
decided  to  recommend  the  Council  to  extend  the  tram-lines  down 
the  new  street  from  Pavement  to  Piccadilly  and  Hull  Road,  ria 
Walmgate  ;  to  establish  railless  cars  on  the  following  routes  : — 
Nessgate  to  Laverthorpe  and  Heworth  ;  Nessgate  to  Huntington 
Road,  via  Goodramgate  and  Monkgatc  ;  and  from  the  station  down 
Bootham  to  Clifton  ;  and  also  to  extend  the  service  over  the  bridge 
to  be  constructed  over  the  Ouse  at  Clifton  Scope  to  Leeman  Road. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Africa. — Several  large  mines  operated  in  Central  Africa 
have  recently  abandoned  their  telegraph  lines  from  the  railroads 
to  the  mines  and  established  connections  by  wireless.  The  reason 
given  for  this  action  is  that  it  was  difficult  to  maintain  the  wire 
lines  on  account  of  the  demand  for  the  wire  by  native  women  for 
ornamental  purposes. — ■Trlr</ra/>h  <ind  lelephmie  Age, 

Telephony  in  Mining:. — Last  Friday  150  members  of 

the  Institution  of  IVIining  llngineers  witnessed  successful  experi- 
ments with  the  wire-less  telephones  which  have  been  installed  in 
the  Pilkington  Colliery  Co.'s  new  collieries  at  Astley  Green,  in 
South  Lancashire. 

Canada. — Arrangements  have  been  concluded  for  the 
reduction  of  the  cable  rates  between  Canada  and  the  British  West 
Indies  by  half.  To  enable  this  to  be  done,  the  British  Government 
is  to  make  an  annual  contribution  of  .£8,000,  and  Canada  is  to  con- 
tribute a  similar  amount. — Times. 
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Italv.— Acting  on  the  suggestion  of  :Mr.  INlarconi,  Signor 
0.  Afani,  head  of  the  Florence  Ob->ervatory,  has  set  up  a  wireless 
reoeivin?  installation  in  the  Cathedral  at  Florence,  hane:inp  its 
antenna-  within  the  building:  so  that  all  parts  of  the  equipment  are 
contained  within  an  enclosed  space.  Experiments  made  at  nipht 
showed  that  messagres  from  Paris,  Toulon  and  Madrid  were  faith- 
fully recorded,  the  efficiency  of  the  receivers  being  only  slightly 
less  than  if  they  were  in  the  open  air. 

Australia.— A  recent  award  of  Mr.  Justice  Higgins  in 
the  case  of  the  Postal  Electricians'  Union  has  the  effect,  according 
to  the  Federal  Public  Service  Commissioner,  Mr.  D.  C.  McLachlan, 
of  "  eatinjr  up  99  per  cent,  of  the  revenue  "  of  the  telephone  depart- 
ment, which  is  chiefly  concerned  in  the  award.  The  award  entails 
an  increased  cost  of  at  least  £30,000  per  annum  in  respect  of 
salaries  alone.  The  hours  of  work  are  reduced  from  46^  to  44  per 
week,  and  the  aggregate  loss  of  working  time  represents  an  annual 
value  of  £10,000. 

Submarine  Cables  and  Trawlers.— A  report  to  the 

Board  of  Agriculture  and  Fisheries,  recently  issued,  details  the  pro- 
ceedings of  the  Board  with  regard  to  the  complaints  of  damage  to 
submarine  cables  by  trawlers,  and  the  steps  taken  to  diminish  the 
trouble  by  warning  the  owners,  improving  the  otter-boards,  &c. 
Tp  to  the  end  of  1912,  1,211  British  steam  trawlers  had  been  in- 
spected. It  is  stated  that  a  very  marked  decrease  took  place  in  the 
number  of  cases  of  interruption  to  cables  reported  after  lito".), 
when  the  Board  first  took  action  in  the  matter  ;  off  the  Land's 
End,  and  the  south  and  west  of  Ireland,  where  most  of  the  cases 
occurred,  the  following  interruptions  due  to  trawlers  were  recorded  : 
11108,  K;  ;  1!I09,  18  ;  1910,  3  :    I'.Ul,  8  :  1912,  (i. 

A  conference  with  the  States  of  Western  Europe  was  held  on 
June  13th  last,  with  a  view  to  international  co-operation  in  the 
matter, 

France. — The  modified  telephone  rates  between  England 
and  France  will  not  come  into  operation  for  some  weeks.  Three- 
minute  cills  between  Paris  and  London,  Rouen  and  Birmingham, 
will  cost  48. ;  between  Lyons  and  London,  6s.  ;  between  London  and 
Bordeaux,  and  Liverpool  and  Nantes,  8s.  It  is  anticipated  that 
there  will  be  a  considerable  reduction  for  night  calls. 

Russia.^The  wireless  stations  at  Marasale,  on  the  Kara 
Sea,  the  Island  of  Vaigatch,  and  the  Yugor  Strait,  are  all  now  in 
communication  with  that  at  Archangel. 

Postal  Servants. — The  Association  of  National  Tele- 
phone Eagineers  on  Friday  last  passed  a  resolution  severely  con- 
demning the  recommendations  of  the  Holt  Committee,  on  the 
grounds  that  many  of  the  officers  transferred  from  the  service  of 
the  National  Telephone  Co.  had  suffered  in  position  and  prospects, 
and  that  the  rates  of  pay  proposed  were  inadequate. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Anstralia. — Perth. — November  12th.  For  the  P.M.G. 
Lamp  signalling  trunk  line  switchboard,  of  five  sections,  &c. 

New  South  Wales. — March  18th,  1914.  Tenders  are  invited 
by  the  Postmaster-General  for  the  supply,  delivery,  and  erection  of 
automatic  telephone  switchboards,  with  a?sociated  equipment,  at 
the  Eppine,  Ryde,  Hunter's  Hill,  Drummoyne,  Wahroonga,  Padding- 
ton  and  Waverley  exchanges.  New  South  Wales, — Australian  Mining 
Standard. 

Victoria. — November  12th.  For  the  Victorian  Railways  ;  flame 
arc  lamps. 

November  4th. — For  the  P.M.G.  Eight  automatic  telephone 
switchboards. 

November  12th. — Victoria  Railway  Department.  State  coal 
mines,  Wonthaggi.  The  time  for  tenders  for  haulage  engine  and 
electrical  equipment  has  been  extended  to  November  12  th,  and  a 
copy  of  the  specification  may  be  seen  in  London  (CI.  Department, 
Board  of  Trade). 

November  l.Tth. — Melbourne  Suburban  Railways.  Overhead 
electrical  equipment  of  permanent  way  and  overhead  transmission 
mains.     See  "  OflBcial  Notices"  September  12th. 

October  1.5th. —  20,000-volt  h.t.  switchgear,  l.t.  switchgear  and 
accessories  for  the  power  stations  and  sub-stations.  See  "  Official 
Notices"  September  19th. 

Victorian  Railways. — Noveml)5r  12tb.  17  miles  lead-covered 
imoregnated  paper- insulated  copper  cable  for  track-locking  roads. 
November  19th. — 10  tons  sulphate  of  copper  for  electrical  purposes. 
Specifications  may  be  seen  at  Board  of  Trade  C.I.  Dept.  in  London. 

October  7th.— Six  fiO-K.v.A.  and  one  30-k.v.a.  single-phase  trans- 
formers, for  the  Melbourne  City  Council.  See  "Official  Notices" 
September  19  th. 

Octooer  7th. — 3.3,300  carbon-filament  lamps,  for  the  Melbourne 
City  Council.     See  "  Official  Notices  "  September  1 9th. 

October  8th. — Melbourne  City  Council.  Lead-covered  cable.  See 
"  Official  Notices"  September  26th. 

December  lith  — Two  sections  switchboard,  common  battery 
multiple.     See  '  Official  Notices"  to-day. 


South  Australia. — Adelaide. — November  12th.  Postmaster- 
General's  Department.  Lamp  signalling  trunk  line  switchboard. 
See  "Official  Notices"  September  2()th. 

Bkisbane.— November  19th.  For  the  P.M.G.  Wire,  bronze, 
100  lb.  per  mile.     See  "Official  Notices  '  September  26th. 

Austria. — October  17th.  The  authorities  of  the  North 
Austrian  State  Railways  in  Vienna,  are  inviting  tenders  for  an 
installation  of  electric  lighting  at  the  goods  railway  station  at 
Cracow.  ^ 

Belgium. — October  loth.  The  municipal  authorities  of 
Liege  (Annexe  de  I'Hotel  de  Ville)  are  inviting  tenders  for  a 
151 -KW.  steam  engine  and  dynamo  and  one  set  of  26'4-KW. 
capacity.  Particulars  can  be  obtained  from  the  Service  de  I'Elec- 
tricitc,  42,  Rue  Lambert-le-Begue,  Liege. 

Canada. — October  25th.  Eegina,  Sask.,  City  Commis- 
sioners. One  3,000-KW.  steam  turbine  with  condenser  ;  one  25-ton 
hand  power  crane.  Specification  from  Mr.  E.  W.  Bull,  Superinten- 
dent of  Light  and  Power  Department,  Regina.  Deposit :  5  per  cent, 
of  tender. 

Cardiff. — October  1 7th.  Corporation.  Passenger  tickets 
and  ticket  punches  for  trams.     See  "  Official  Notices  "  to-day. 

China. — Shanghai. — October    17th.      Extra-H.T.  pilot  " 
cable,  &€.,  for  the  Council.    See  '  Official  Notices"  to-day. 

Eastbourne.— October  3rd.  Wiring,  &c.,  the  workhouse 
infirmary  for  lighting.  Specification,  &c.,  from  Mr.  A.  Hurst, 
Clerk,  Guardians'  Offices,  Avenue  House. 

Edinburgh. — The  Parish  Council  invite  contractors  to 
tender  for  an  installation  of  telephones  throughout  Craiglockhart 
Poorhouse.  Mr.  R.  M.  Cameron,  architect,  53,  Great  King  Street, 
Edinburgh. 

France. — October  6th.  The  French  Post  and  Telegraph 
authorities  in  Paris  (103,  Rue  de  Grenelle)  are  inviting  tenders  for 
30  Hughes  telegraph  instruments  without  base  or  regulator. 

Halifax. — October  14th.  Concrete  dam,  pump  house,  &c., 
at  the  electricity  works.  Mr.  James  Lord,  borough  engineer,  Town 
Hall.     Deposit,  £5. 

Ilhley. — October  Gth.  (Sec.  1)  Prime-movers ;  (2) 
station  equipment ;  (3)  cables  and  distribution ;  (4)  overhead 
travelling  crane.     See  "Official  Notices"  September  12th. 

Leicester. — October  7th.  Car  repairing  shops  for  the 
Corporation  tramway  department.  Mr.  E.  G.  Mawbey,  borough 
engineer  (returoable  deposit  of  £2). 

Liverpool. — October  9th.  Mersey  Eailway  Co.  Elec- 
trical and  general  stores.  Specifications,  &c.,  from  Mr.  J.  Shaw, 
general  manager  and  secretary.  Central  Station,  Birkenhead. 

London. — Bermondsey. — October  23rd.  Water  softener 
and  purifying  plant  at  the  Infirmary,  Lower  Road,  Rotherhithe,  S.E. 
Mr.  E.  Pitts  Fenton,  Clerk. 

L.C.C. — October  14th.  200  driving  wheel  centres  for  electric 
cars.     Particulars  from  Chief  Officer,  62,  Finsbury  Pavement,  E.C. 

Manchester. — October  2 1st.  The  Tramways  Committee 
invites  tenders  for  the  supply  of  the  following  :—(«)  Permanent 
way  special  track  work ;  (J>)  permanent  way  points,  tongues  and 
hardened  steel  centres  ;  (c)  granite  setts.  Mr.  J.  M.  McElroy, 
general  manager,  55,  Piccadilly.  Manchester. 

middleton. — October  Gth.     Steam  coal,  for  a  year,  for 

the  Corporation  electricity  works.     Mr.  S.  Pauls,  electrical  engineer. 

]\>w  Zealand. — December  18th.  Hastings  Borough 
Council.  Two  sets  of  high-lift  turbo  pumps  and  electric  motors. 
Mr.  H.  W.  Climie  engineer.  Specification  may  be  seen  at  Board 
of  Trade  Com.  Int.  Department  in  London. 

Rochdale. — October  13th.  Mechanical  filtration  work, 
including  turbine  or  water  motor,  &;c.  ;  also  electric  lighting  plant. 
Specifications,  &c,,  from  Mr.  F.  H.  Brunt,  engineer  and  manager. 
Waterworks  Office,  Lord  Street.     Deposit  £3  33. 

South     Africa.  —  Johannesburg  .  —  November     24th. 

Electric  light  fittings  for  the  Town  Hall  and  Municipal  Buildings. 
See  "  Official  Notices  "  September  26th. 

South  Shields. — October  ir)th.  Corporation.  One 
2,000-KW.  turbine,  direct  coupled  to  two  three-phase  generators  in 
tandem,  together  with  condensing  plant,  rotary  converters,  trans- 
formers and  switchgear,  etc.    See  "  Official  Notices  "  September  26th. 

October  25th. — Corporation.  Five  or  ten  top-covered  tramcars 
complete.     See  "Official  Notices"  September  26th, 

Spain. — October  1 3th.  The  Spanish  Post  and  Telegraph 
authorities  in  Madrid  are  inviting  tenders  for  the  concession  for  the 
construction  and  working  of  a  telephone  exchange  in  the  town 
of  Algeciras,  near  Gibraltar.  The  concession  will  cover  a  radius  of 
9  J  miles,  and  will  be  for  an  initial  period  of  15  years. 

The  municipal  authorities  of  Casa  de  Uceda  (province  of  Valencia) 
have  just  invited  tenders  for  the  concession  for  the  electric  lighting 
of  the  town  during  a  period  of  ten  years. 

(^Continufd  on  page  544.) 
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The  Electric  Truck  :    English  Experiments  and  American  Practice. 


Althouoh  the  electric  battery  vehicle  is  no  stranger  to  this 
country,  it  is  an  actual,  though  regrettable,  fact,  that  its 
practical  development  along  commercial  lines  is  mainly 
due  to  American  enterprise  and  ability. 

liooking    back    through    the    files    of  the    Elfxtrical 


Later,  in  1887,  there  came  Volk's  electric  dog-cart,* 
built  at  Brighton,  and  equipped  with  a  .^-ii.i'.  Immlsch 
motor,  "Reinold's"  chain  drive  and  K.P.S.  battery,  with 
which  valuable  tractive  data  were  obtained ;  and  in  the  follow- 
ing yeart  we  illustrated  an  Immissh  electric  dog-cart  built  by 


fPJI 
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Fig.  1.— a  Gboup  of  "General  Vehicle"  Trucks  supplied  to  the  Amebicax  Express  Co. 


Review  to  1885, 
when  battery-driven 
tramway  cars  were 
being  experiment- 
ally run  on  both 
the  North  and  South 
Metropolitan  tram- 
ways,* one  begins 
to  realise  how 
numerous  have 
been  the  efforts  of 
engineers  in  this 
country,  in  America, 
and  on  the  Con- 
tinent, to  produce 
satisfactory  battery- 
driven  vehicles  of 
one  kind  or  another. 
In  this  country 
the  names  of  Elieson 
and  Reckenzaun 
stand  out  promi- 
nently in  this  early 
work ;  indeed,  the 
latter    introduced 


Fig,  2  —A  Couple-Gear  Truck  used  by  the  Metropolitan  Coal  Co.,  Boston. 


the  same  people 
for  the  Sultan  of 
Turkey.  Mention 
may  also  be  made 
of  a  three-wheeled 
battery  car  produced 
by  the  Rover  Co., 
of  Coventry,  in  the 
same  year,  and  of 
the  Radcliffe  Ward 
electric  omnibus:^ 
tried  on  the  roads 
in  1889. 

In  189G,  after 
the  passing  of  the 
Light  Locomotive 
Act,  which  first 
made  practically 
possible  the  use  of 
motor-cars  on  public 
roads,  the  London 
Electrical  Cab  Co. 
was  formed  to  run 
some  200  battery- 
driven  cabs^  in  the 


Fig.  3.— Group  of  "General  Vehicle"  Trucks  forming  Part  of  the  Large  Fleet  of  the  Boston  Edison  Co. 


a  specially  light  motor,  and  an  electrical  method  of  speed 
regulation  which  was  subsequently  copied  by  Sprague  and 
others ;  also,  in  1883,  he  found  a  suitable  worm-gearing  after 
a  lengthy  investigation  of  the  subject  of  driving  gears. 

*Elec.  Rev.,. April  4th,  1885  ;  November  7th,  1885. 


Metropolis,  and  our  issues  for  the  latter  half  of  the  year  1897 
show  that  the  electrical  carriage  was,  if  anything,  even  more 
conspicuous  in  the  London  streets  then  than  now — indeed, 


*  Elec.  Rev.,  Dec.  30th,  1887. 
I  Elec.  Rev.,  Ajig.  2.'>th,  1889. 


tELEc.  Rev.,  Sept.  21st,  1888. 
§  Elec  Rev.,  Aug.  27th,  1897. 
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amongst  others,  we  illustrated*  a  Headland  electric  carriage 
which  took  part  in  the  Lord  Mayor's  Show  of  that  year.  In 
the  following  year  we  referred  to  an  American  "  electric,"  the 
Kicker  phaeton,  exhibited  at  the  Agrit'nltural  Hall,  which 
was  probably  one  of  the  earliest  trans-Atlantic  representa- 
tives to  be  shown  in  this  conntry. 

It  was  not,  however,  until  lOOJs  when  the  Crystal  Palace 
Motor  Showt  was  first  held,  that  American  vehicle-makers,  or 
their  English  agent?,  really  attempted  to  impress  the  British 


Fig  4.— Electric  Brougham. 


pleasure  car  ;  the  commercial  vehicle  and  heavy  truck,  which 
has  found  such  a  wide  sphere  of  usefulness  in  the  States,  has 
been  unaccountably  neglected,  even  in  circumstances  which 
would  have  favoured  its  use.  In  mentioning  this,  we,  of 
course,  have  not  forgotten  the  ill-fated  Electrobus  venture  of 
recent  times,  which  came  to  grief  largely  through  financial 
difficulties  ;  these  vehicles  were  certainly  of  the  heavy  type, 
but  they  were  not  comparable  to  the  electric  wagon  of  up 
to  5  tons  carrying  capacity,  which  is  proving  so  successful  in 
the  States,  and  will,  doubtless,  do  equally  satisfactory  service 
in  this  country  in  the  near  future. 

In  comparison  with  what  has  been  done  in  this  country, 
it  is  interesting  to  notice  that  even  so  far  back  as  1898  and 
1899  there  were  a  few  commercial  electrics  in  use  in  the 
States,  and  several  1899  l,00(»-lb.  wagons  are  still  in  use. 
Many  10 -year-old  electric  trucks  are  in  use  in  the  States, 
and  these  constitute  one  of  the  most  convincing  arguments 
which  could  be  found  as  to  the  reliability  of  such  vehicles 
for  goods  transport.  Unfortunately,  in  this  country,  owing 
to  the  apathy  of  those  who  either  could  not,  or  would  not, 
take  any  practical  step  towards  the  introduction  of  the 
electric  truck — the  first  important  step  in  this  direction  was 
the  adoption  of  the  Ayton  resolution  at  the  Municipal 
Electrical  Convention  in  June  last — we  cannot  point  to  any 
commercial  electric  truck  running  under  English  conditions 
with  even  as  many  months'  use  to  its  credit  as  the  Americans 
have  years. 

It  is,  in  fact,  necessary  to  turn  to  the  United  States  if  we 
are  to  obtain  any  real  idea  as  to  the  possible  scope  for  the 
"  electric  "  in  commercial  service^the  branch  of  the  busi- 
ness in  which  there  is  a  future  full  of  promise,  particularly 


BAH£R     ELECTRIC 
IRONCUD  Ex  IDE  Battery 


Fig.  5.— 32-ton  Iksulated  Ice  Truck,  Porto  Rico  Ice  Co. 


Fig.  7. — 2-ton  Truck  used  by  Mitsui  Co.,  of  Tokio. 


Fig.  6.— Some  Trucks  used  by  the  Cleveland  Electric  Illuminating  Co. 
Figs.  4—7. — Typical  "Baker"  Eiectric  Vehicles. 


public  with  the  possibilities  of  the  electric  car,  and  reference 
to  our  pages  shows  that  both  this  and  the  succeeding  Palace 
shows  contained  representative  examples  of  both  American 
and  English  electric  vehicles. 

With  later  developments  our  readers  are  probably  familiar, 
but  it  is  noteworthy  that  even  up  to  quite  recent  times 
attention  in  this  country  seems  to  have  been  riveted  on  the 

*  Elec.  Kfc.v.,  ISovember  12th,  1897. 
t  Elec.  Rev.,  February  Gth,  11*03. 


to  the  central-station  engineer.  Some  idea  of  the  range  of 
business  covered  by  the  commercial  electric  truck  in  the 
Stiates  can  be  gathered  from  the  accompanying  illustrations. 
It  should  be  noted  that,  economically  speaking,  the  electric 
truck  is  specially  adapted  to  short-haul  frequent-stop  work  ; 
it  is  not  intended  for  high-speed  work,  but  is  stated  to  be 
the  most  economical  method  of  road  transportation  where 
heavy  loads  and  moderate  speeds  are  concerned.  It  has, 
moreover,  inherent  advantages  which  may  lead  to  its  adoption 
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for  purposes  in  connection  with  which  it  may  appear  at  first 
sif^ht  to  be  the  more  costly  method. 

It  is  necessary  to  emphasise  the  fact,  which  experience  in 
the  States  has  proved,  that  comparison  with  the  petrol  truck- 
proves  little  or  nothing,  as  each  type  of  vehicle  has  its  own 


Fig.  8. — Two  Examples  of  numerous  G.V.  Trucks  used  by 
U.S.  War  Department. 


To  quote  an  example  of  the  handling  of  gach  trucks,  the  fol- 
lowing, culled  from  the  Kkrlriral  World,  is  worth  notiag  : — 

Five  .O'ton  electric  trncke  mana factored  by  the  General  Vehicle 

Co.,  of  Chicago,  have  ?x-en  purchased  by  the  Manhattan  iJrewinjr 
Co.,  of  Chi(;a;;o,  at  different  time«  darinjf  the  pa.-!t  few  montha.  It 
is  reported  that  these  tracks  have  been  performing  work  away 


Fig.  9. — 2-TON  Electric  Hose  Wagos,  General  Elkxitric 
Co.'s  Fire  Department. 


Fig.  10.— 5-ton  Brewery  Truck  on  Grade  ;  112  G.V.  Trucks 

USED  BY  Firm. 

Figs.  8—11. — Typical  "  General  Vehicle  "  Electric  Trucks. 


Fig.  11. — 3i-T0N  Truck  in  Gas  and  Electricity  Service. 


special  and  peculiar  field,  and  though  both  may  accom- 
plish the  same  work,  the  electric  vehicle  is  by  far  the  more 
econom.ical  in  some  classes  of  work,  just  as  the  same  may  be 
said  of  the  petrol  truck,  in  other  classes  of  work.  Under 
American  conditions,  experience  shows  that  in  about  8<i  per 
cent,  of  the  cases  where  trucks  are  used  for  city  work,  the 
electric  truck  is  the  more  economical. 


beyond  what  they  are  expected  to  do.  On  Angrnst  4th  one  of  the 
5-ton  trucks  was  driven  to  South  Chicagro  with  a  load  of  33  birrela 
and  two  half-barrels,  having:  a  total  weight  of  about  ti  5  tons. 
After  delivering  its  load  the  truck  returned  to  the  brewery  tor  a 
second  load,  taking  out  29  full  barrels  and  eight  half-barrels. 
After  conveying  this  load  to  its  destination,  the  batteries  received 
a  :?U-minute  boost,  and  directly  after  luncheon  a  third  load  of  ."^3 
full  barrels  was  delivered.  The  total  deliveries  for  the  day  with 
this  truck  amounted  to  lOn  full  barrels,  a  total  weight  of  approxi- 
mately 10,oOO  lb.,  or  20  tons.  The  total  mileage  for  the  three  trips 
was  (U'o  miles,  and  the  reading  of  the  ampere-hour  meter  at  the 
end  of  the  day's  work  showed  70  ampere-hcurs  left  in  the  battery, 
which  represents  approximately  7  miles  of  travel.  This  per- 
formance is  considered  quite  remarkable  for  a  5  ton  electric  truck, 
as  it  shows   that  it  is  able  to  do  the  work  that  was  formerly  con- 


FiG.  13.— 12-TON  Electru-  Tractor  and  Coal  Trailer 

Fig.  12.— Detroit  Electric   Bus  for  10  Passengees.  ised  r.v  Power  Co. 

Figs.  12  and  13.— Two  E.xamplks  of  the  "Detroit  Electric  "  Vehicles  (Anderson  Electric  Car  Co.). 


Commercial  vehicles  are  usually  equipped  with  batteries 
to  give  5(»  to  G5  miles  running  on  a  single  charge,  and  on 
a  lO-hourday  when  allowance  is  made  for  time  expended  in 
loading  and  unloading,  and  for  traffic  delays  in  the  streets, 
this  mileage  is  usually  ample  ;  it  can,  however,  obviously  be 
exceeded  if  reserve  batteries  are  provided  or  by  boosting  the 
battery  at  some  convenient  time. 


sidered  strictly  in  the  field  of  gasoline  vehicles.     All  of  these  tracks 
are  equipped  with  Edison  storage  batteries. 

Experience  has  shown  that  the  electric  vehicle  is  capable 
of  keeping  on  the  road  00  per  cent,  of  the  time,  allowing  a 
balance  of  K^  per  cent,  for  repairing  and  overhauling.  Such 
excellent  results  are  attributable  to  its  simple  construction, 
and  to  the  simplicity  of  its  operation. 


542 


THE    ELECTRICAL    IIEVIEW.      [Voi.73.   No.  i.sti.ootobeb;?,  lais. 


Accordinir  to  data  supplied  by  the  Atlantic  Vehicle  Co., 
it  is  customary  with  lend-acid  batteries  to  use  for  a  1-ton 
vehicle,  44  cells  of  11,  13  or  15  plates,  weight  not  to  exceed 
I,7i;0  lb.,  or  00  cells  of  Edison  A-O  battery,  which  weigh 
approximately  1,200  lb.  In  a  2-ton  truck,  4  1  cells  of  15, 
17  or  i;>  plates,  weight  not  to  exceed  2,oOO  lb.,  or  ,")()  cells 
of  Edison  A-8  battery,  which  weigh  approximately  1,800  lb. 
In  a  o.\-ton  truck,  44  cells  of  17,  21  or  25  plates,  weight 
not  to  exceed  2,7i)0  lb.,  or  GO  cells  of  A- 10  Edison  battery, 
weighing  approximately  2,250  lb.  In  a  5-ton  truck,  44 
cells  of  1;),  21,  25  or  29  plates,  weight  not  to  exceed  3,270  lb., 
or  ()(>  cells  of  Edison  A- 12  battery,  weighing  approximately 
2,700  lb.  It  is  practicable  when  occasion  demands  it,  to 
utilise  the  battery  equipment  of  a  5-ton  vehicle  in  a  05- ton 
vehicle,  but  this  is  an  exceptional  case. 

According  to  the  size  of  battery,  from  If)  to  23  KW.-hours 
will  represent  a  full  charge  in  the  case  of  a  1-ton  truck  ;  19 
to  33  KW.-hours  for  a  2-ton  truck  ;  25  to  39  KW.-hours  for 
a  3^-ton  truck  :  and  29  to  49  KW.-hours  in  the  case  of  a 
5-ton  vehicle,  the  figures  being  for  lead  batteries,  while  the 
nickel-iron  battery  requires  possibly  20  per  cent,  more 
charging  energy. 


~**^5*acr 


Test  No.  2. 

Total  number  of  stops  ...         24 

Distance  between  stof  s        ...         ...         "42  of  a  mile. 

Duration  of  stop        ...         ...         ...         ...  1  minute. 

Course  triangular  ;  road  conditions  good. 

Average  speed  M.P.H. 
Elec.        Petrol. 

Leg  1     Levd  ... 

Leg  2     Up      

Leg  ;5     Down... 

Test  No.  1  average     ... 

Test  No.  2  average     ...         

General  average  speed 

It  must  be  noted  that  the  electric  vehicle  shows  a  general 
average  speed  nearly  10  per  cent,  greater  than  in  the  case 
of  the  petrol  vehicle,  although  the  latter  was  geared  to  a 
50  per  cent,  higher  speed. 

Mr.  Thompson  states  further  that  the  electrical  machine 
shows  to  better  advantage  in  operating  costs.  According  to 
him,  extended  investigations  disclosed  the  fact  that  for  the 
electric  vehicle  the  average  cost  per  car- mile  for  main  ten- 


11-4 

1008 

(Ji) 

7-83 

118 

10.5(; 

9-65 

8-48 

10-03 

i)-48 

9-81 

8  98 

Fig.  14. — 5-TON  Electric  Trucks  of  the  Ebling  Brewing  Co. 


Fig.  16. — 3^-ton  Truck  in  use  by  Chemical  Co. 


Fig.  15.— An  Atlantic  5-Tonner  end  on, 


Fig.  17.— 2-ton  Electric  truck  with  HoiSTi;  Bethlehem 

Steel  Co. 
Figs.  14— 17.— Typical  Trucks  of  the  Atlantic  Vehicle  Co. 


The  number  of  lead  or  iron  cells  employed  is  suited  to 
the  usual  American  Hue  voltage  (115  volts).  The  speeds  of 
such  vehicles  as  those  mentioned  above  vary  from  12-14 
miles  an  hour  for  the  1-ton,  to  7-9  miks  an  hour  for  the 
5-ton  truck. 

These  speeds,  although  moderate,  often  represent  faster 
travelling  in  city  streets  where  stops  are  numerous,  than  in 
the  case  of  the  petrol  truck.  Mr.  Stephen  G.  Thompson, 
writing  in  the  Ctntral  Station,  gives  the  following  compara- 
tive data  obtained  on  test  under  identical  conditions.  The 
electric  vehicle  was  geared  to  a  maximum  speed  of  12  miles 
per  hour ;  the  petrol  to  18  iVI.p.h.  : — 

Test  No.  1. 

Total  number  of  stops  ...         ...         24 

Distance  between  stops        "42  of  a  mile. 

Duration  of  stop        2  minutes. 

Course  triangular  ;  road  conditions  good. 


Average  speed  M.P.IT. 
Mec.         Petrol. 


Leg  1  Level  ... 
Leg  2  Up  ... 
Leg  3     Down... 
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7-08 

11-12 


941 

8-85 
7-20 


ance  increased  only  13^  per  cent,  over  a  period  of  four 
years,  while  that  for  the  petrol  vehicle  increased  362^  per 
cent,  in  the  same  time  ;  moreover,  at  the  end  of  the  four- 
year  period  the  maintenance  cost  for  the  electric  was  less 
than  50  per  cent,  of  that  of  the  petrol  vehicle. 

The  exact  figures  derived  from  the  records  of  the 
operators,  and  including  all  items  chargable  to  replacement 
of  mechanical  parts,  storage  batteries  and  tires,  are  as 
follows  : — 


Average 

Average 

maintenance 

maintenance 

No.  of 

cost  after 

cost  after 

machines 

7  mcnths' 

48  months' 

reported. 

operation. 

operation. 

54 

4  c. 

IS  c. 

69 

7-5 

8-5 

Petrol        

Electric     ... 

This  result  is  easily  understood  in  view  of  the  simplicity 
of  the  electrical  machine  in  comparison  with  its  petrol- 
driven  competitor  ;  and  that  this  is  appreciated  in  America 
is  shown  by  the  number  of  large  electric  vehicle  installations,. 
and  the  fact  that  fewer  than  10  active  electric  vehicle 
manufacturers  arc  supplying  over  20  per  cent,  of  the  total 
number  of  commercial  power  wagons  employed,  and  this  in 
competition  with  over  300  makers  of  petrol  trucks. 
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Readers  who  desire  to  delve  more  deeply  into  the  suhjec-t 
of  the  electric  vehicle  generally,  cannot  do  better  than  read 
the  bulky  paper  contributed  by  Messrs.  Watson  and  Mitchell 
to  the  proceedings  of  the  last  Municipal  Electrical 
Convention'*,  which  contains  very  complete  data  and 
estimates  relating  to  modern  electric  vehicle  practice. 

Our  first  illustration  of  a  batch  of  the  American  Express 
Co.'s  electric  delivery  trucks  is  sufTiciently  impressive,  but 
it  shows  a  few  only  out  of  the  hundreds  of  similar  vehicles 
employed  by  this  company,  and  other  concerns  in  the  same 
business,  as,  for  instance,  the  Adams  Express  Co.,  are  equally 
prominent  users.  The  latter  company  depends  u{)on  the 
"electric  "  almost  entirely  in  eleven  cities  in  the  States,  and 
is  reported  to  be  the  largest  individual  user  of  electric 
vehicles  in  the  country. 

Our  second  view  shows  an  entirely  different  adaptation  of 
the  battery  vehicle,  namely,  for  coal  haulage — the  arrange- 
ment, known  as  the  couple-gear,  has  already  been  referred  to 
in  our  pages — and,  generally,  the  various  views  illustrate  the 
great  variety  of  service  to  which  electric  battery  propulsion 
has  been  applied  in  the  States. 

In  passing,  it  will  be  noted  that  fig.  G  shows  some  of  the 
Cleveland  Electric  Illuminating  Co.'s  P.aker  trucks.  The 
two  larger  trucks  are  used  on  general  line-construc- 
tion work  and  are  each  equipped  with  duplicate  batteries,  as 
they  are  often  in  use  both  day  and  night.  They  operate 
over  a  radius  of  30  to  35  miles,  and  during  1 1  months  of 
1912  were  in  use  every  working  day  and  18  Sundays, 
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Fig.  18.— Comparative  Costs. 


the  Ma3«achii.-^<  Lr-  I  i,-titute  of  Technology,  which  ia  one  of 
the  first  engineering  colleges  in  the  Slate e.  The  Ingtitote's 
figures,  which  relate  to  cr)mparati\<.-  costs  of  bone, 
[jetrol  and  electric  trucking,  show  that  while  the  hortc  \a 
cheapf;r  for  the  lighter  loads  than  the  p«,trol  truck,  the  latu-r 
is  cheafjer  for  heavier  loads,  but  the  electric  truck  i£  cheaper 

than  either.      The  Sricntifir  Arr»ri,         -     ' -•  -'  •*  :•? 

year  published  a  diagram  showing    ^  ,  ^ 

obtained  from  this   invegtigation,  and   we   reproduce  it  in 

fig.  18. 

It  is  pointed  out,  however,  that  the  fignr*.-  .,;  r  to 
"  horse  distances"  ;  the  petiol  truck  has  a  ti..ld  of  its  own 
where  long  distances,  such  as  lOo  miles  a  day,  are  ooncern^xJ. 

During  the  first  seven  months  of  the  present  year  no 
fewer  than  271  new  electric  industrial  vehicles  were  put 
into  service  in  Greater  New  York,  bringing  the  total  op  U* 
the  respectable  figure  of  2,\b\,a  number  which  rcpn:S«:nis 
lu  per  cent,  of  the  commercial  motor  vehicles  of  all  kinds  in 
use  in  that  important  centre.  The  load  which  this  must 
bring  to  the  electricity  supply  companies  can  be  no  mean 
one.  That  the  electric  delivery  vehicle  is  by  no  means 
restricted  in  its  use  is  evidenr-ed  by  the  statement  that  in 
the  district  referred  to  it  is  being  employed  in  7(;  difTertjot 
lines  of  business.  Brewers  lead  the  way  with  a  total  of  322  ; 
then  come  the  department  store?,  with  2C2 ;  parcels 
delivery  companies,  with  I'M:  bakers,  with  154:  and 
the  electricity  supply  authorities  themselves  are  utilising 
127  vehicles  in  different  departments,  thus  practising  what 
they  preach,  and  demonstrating  that  the  electrically-propelled 
vehicle  forms  a  thoroughly  practical,  efficient  and  economical 
machine  for  certain  classes  of  delivery  work. 

In  conclusion,  we  may  add  that  if  the  electric  vehicle 
has  not  progressed  in  this  country  as  it  should  have  done,  it 
is  certainly  not  due  to  any  lack  of  attention  on  the  part  of 
the  electrical  Press.  We  ourselves  have  frequently  referred 
to  it,*'  and  urged  its  claims  on  the  central-station  engineei, 
its  suitability  for  English  city  work,  and  more  particularly 
the  splendid  field  open  to  it  in  the  huge  mileage  of  streets 
in  the  London  area. 

Nothing  succeeds  like  success  ' — and  it  must  be  admitted 
that  our  American  friends  deserve  all  the  success  which  has 
attended  their  efforts.  To  some  of  them,  viz.,  the  iieneral 
Vehicle  Co.,  of  Long  Island  City,  N.Y.  ;  the  Atlantic 
Vehicle  Co.,  of  Newark,  N.J.  ;  the  Anderson  Electric  Car 
Co.,  of  Detroit,  Michigan,  and  the  Baker  Vehicle  Co., 
of  Cleveland,  Ohio,  we  are  indebted  for  the  representative 
illustrations  which  accompany  this  article. 

In  a  later  issue  we  shall  deal  with  the  progress  that  can 
now  be  recorded  in  this  country. 


Fig.  7  shows  a  Baker  truck  in  .lapan,  used  for  hauling 
charcoal.  This  firm's  vehicles  have  also  been  supplied  to 
the  Sao  Paulo  Co.,  Brazil  ;  the  Siam  Electric  Co.,  of 
Bangkok  ;  and  the  Richardson  &  Orr  Co.,  of  Melbourne, 
showing  that  the  electric  is  finding  a  place  in  many  far- 
away countries,  where  the  conditions  are  certainly  not  better 
than  in  Great  Britain. 

Fortunately  for  the  vehicle  manufacturers  in  the  States, 
the  central -station  authorities  there  were  ready  to  co-operate 
in  the  movement,  and  did  so,  in  some  cases,  before  there 
was  any  proof  of  its  practical  utility. 

To-day  there  is  nothing  left  to  be  proved  :  the  station 
engineers  have  obtained  a  vehicle  load,  and  it  is  the  most 
profitable  one,  in  many  cases,  that  they  possess.  It  comes 
on  at  night,  reaching  its  maximum  about  midnight ;  and  it 
reciuires  scarcely  any  extra  station  equipment.  As  an 
example,  the  Denver  Gas  and  Electric  Co.,  which  serves  the 
City  of  Denver  (comparable  to,  say,  Leeds  or  Bristol)  during 
the  last  year  obtained  a  gross  revenue  from  vehicle  charging 
of  $7(),(»0()  ;  we  have  on  previous  occasions  quoted  other 
equally  striking  figures  for  American  cities. 

A  question  which,  perhaps,  in  this  country  presents  some 
difficulty  is  the  absence  of  reliable  cost  data  for  operation. 
Messrs.  Watson  and  Mitchell  endeavoured  to  meet  this 
difficulty  in  their  recent  paper,  giving  estimates  based  on 
English  conditions,  and,  as  a  number  of  electrics  are  now  on 
order  in  the  London  area,  it  will  soon  be  possible  to  quote 
actual  data. 

In  America  the  question  of  operating  costs  was  tackled  by 

*  EiiSC.  Rev.,  July  ith,  1913. 


The  .25  Club. — We  learn  from  Mr.  J.  G.  Lorrain.  the 
hon.  secretary,  that  the  next  dinner  of  the  above  club  will  be  held 
at  the  Connauffht  Roomp,  Great  (,>ueen  Street.  Kinpsway,  W.C,  at 
7.15  for  7.30  o'clock  on  Wednesday,  October  22nd. 

Gas  Publicity.— Powder  and  81iot.— At  Preston  on 

Saturday  morninp  five  persons  were  found  unconscious  through 
gas  poisoning-,  viz.,  Mary  Bushall  C.")2),  of  314,  New  Hall  Lane,  her 
three  sons  and  her  mother.  The  mother  and  sons  failed  to  appear 
at  work  at  the  mill,  and  the  mill  authorities  sent  messengers  to 
their  house.  The  house  was  found  full  of  gas,  and  the  five  occupants 
were  unconscious,  suffering  from  nas  poisoning.  Two  of  them 
were  removed  to  the  infirmary  in  a  critical  condition,  and  tha 
others  were  attended  at  a  neighbour's  house.  Gas  sujierintendent 
Boast  was  summoned,  and  found  a  defective  plate  in  the  gas  meter 
which  had  given  way.  At  an  inquest  on  Mary  Heyhurst  c79X  of 
30)7,  Glossop  Road,  Sheffield,  who  was  found  dead  in  her  bedioom, 
which  was  full  of  gas,  the  deceased's  daughter  said  she  thought 
her  mother  had  got  up  as  usual  to  turn  off  the  gas  in  the  early 
morning,  and  after  turning  off  the  tap  the  sleeve  of  hei  nightdress 
had  caught  the  tap  and  turned  it  on  a  little.  The  tap  was  easily 
turned,  and  when  the  discovery  was  made  it  was  found  to  be  turned 
on.  The  verdict  was  "  Accidentally  suffocated  by  coal  gas."  and 
that  deceased  had  "  probably  inadvertently  turned  on  the  gas  tap 
after  turning  it  off." 

Miuers*  lauips.— A  correspondent  says  :  "The  manage- 
ment at  one  of  the  pits  of  the  Kinneil  Collieries,  West  Lothian,  has 
been  lately  conducting  tests  with  a  variety  of  electric  safety  lamp?, 
and  these  have  given  so  much  satisfaction  that  the  miners  are  very 
desirous  of  getting  the  colliery  company  to  introduce  them,  and 
this  has  led  to  a  ttrike. 


•  A  few  of  the  principal  articles  appeared  as  follows  :— Elec. 
Rev.,  August  2;th,  I'.'OO  ;  October  22nd,  U>01t  ;  October  2Sth,  1910  ; 
November  10th,  1911  ;  January  26th,  1912:  July  11th  and  ISlh, 
August  8th,  l.ith  and  28th,  rJ13. 
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CONTRACTS    OPEN. 


i()>)ifi>tiietl  from  jwge  538.) 


Sweden. — October  8tb.  Accumulator  battery  for  Stock- 
holm. Tenders  to  Forestandaren  for  Kungfl,  Vattenfallsstyrelsens 
Elektrotekniska  Byra,  Stockholm.  Specification  may  be  seen  at 
Board  of  Trade  Com.  Int.  Department  in  London. 

Swiodon.— G.W.  Railway.— October  13th.  One  year's 
supply  of  stores,  including:  a  number  of  electrical  and  telegraph 
supplies.     See  "  Official  Notices  "  to-day. 

Walthaiiistow.— October  8th.  l.t.  feeder  cable  for 
the  Electricity  Department.    See  "Official  Notices"  September  19th. 

Warrington.— October  14th.  Corporation.  (1)  Low- 
tension  cable ;  (2)  low-tension  feeder  panel.  See  "  Official 
Notices  "  September  26th. 


CLOSED. 

Arg-entina.— On  July  22nd  the  Government  called  for 
tenders  for  a  300-h.p.  motor  and  215-kw.  generator,  a  10-ton 
traverser,  switchboard,  cables,  lVc,  for  the  electric  power  house  at 
Campo  de  Mayo.   A  tender  has  been  accepted  for  the  sum  of  $89,218. 

Austria. — The  Austrian  Bergmann  Electrical  Co.,  of 
Vienna,  has  secured  a  contract  for  the  establishment  of  a  central 
electric  lig-hting  station  in  the  town  of  Hermagfor,  Corinthia. 

Barking. — The  U.D.C.  has  accepted  the  quotation  of 
Messrs.  Marryat  &  Place  to  carry  out  repairs  to  the  No.  1  generator 
(the  armature  of  which  was  burnt  out  some  time  ago),  at  a  cost  of 
£38,  plus  cost  of  extra  copper  and  carriage. 

Battle. — The  B.  of  G.  has  received  the  following  tenders 
for  the  installation  of  the  electric  light  at  the  workhouse,  and  has 
referred  the  four  lowest  to  a  committee,  with  power  to  accept : — 

Safety  Light  Co.,  Ltd.  jESlI 

Messrs.  Russell  445 

Page  &  Miles 433 

Squirrell  &  Co 374 

Bruce  &  Co .'  355 

Newbald  &  Co, [  320 

Mr.  J.  L.  French         315 

Belgium. — Three  German,  one  French  and  three  Belgian 
concerns  submitted  tenders  last  week  to  the  Belgian  Post  and  Tele- 
graph authorities  in  Brussels  for  the  supply  of  six  lots  of  copper 
wire  ;  the  Rheydt  Kabelwerk,  of  Rheydt,  Germany,  submitted  the 
lowest  tender  for  four  of  the  lots  totalling  27 h  tons,  and  the 
Socicte  des  Usines  a  Cuivre,  of  Liege,  for  two  lots  C<>5  tons). 

Bexley.  — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Siemens  Bros.,  Ltd.,  for  a  motor-generator,  at  £320. 

Bristol, — The  Electrical  Committee  has  entered  into  a 
contract  with  the  Bedminster,  Easton  Kingswood  and  Parkfield 
Collieries,  Ltd.,  for  the  supply  of  coal  to  the  Avonbanks  works  for 
12  months,  at  an  estimated  cost  of  £16,675. 

The  Docks  Committee  of  the  T.C.has  accepted  the  tender  of 
Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  for  triple-concentric  cable. 

China. — The  Western  Electric  Co.,  of  Chicago,  has  a  con- 
tract in  hand  for  the  establishment  of  a  telephone  exchange  in  the 
city  of  Tientsin  ;  it  will  be  equipped  for  about  4,000  subscribers 
and  have  a  capacity  of  14,000  lines, 

Dartford.— The  B.  of  G.  has  received  the  following 
tenders  for  the  electric  light  installation  at  the  workhouse 
infirmaries : — 

W.  Dickinson  &  Co.,  Bexley  Heath    ..        ..    (accepted)  £% 

Mr.  E.  E.  Heaven,  Dartford           120 

S.  W.  Gibson  A  Co.,  Dartford        103 

Mr.  W.  BaylisB,  Dartford 148 

Derby.— The  E.L.  Committee  of  the  T.C.  has  accepted 
the  following  tenders  : — 

British  ThomsonHonston  Co.,  Ltd.— Switcbgear,  i'!)4:i. 
SimkisB  A:  Knighton— Cast-iron  piping  tor  turbine,  £2i6, 
Aiton  &  Co. — bteel  piping  for  turbine,  ,i']42. 
Nowton  Bros.— Balancer,  £179. 

Dublin.— On  the  report  and  recommendation  of  Mr. 
Ruddle,  the  Electric  Supply  Committee  has  accepted  the  tender  of 
the  General  Electric  Co.  for  a  supply  of  both  single  and  three-phase 
meters  for  a  period  of  two  years. 

East  Ham.— The  tender  of  the  -Tames  Keith  &  Black- 
man  Co.,  Ltd.,  has  been  accepted  by  East  Ilam  T.C,  at  £2;il  lOs., 
for  forced-draught  fans,  motors,  &;c.,  at  the  refuse  destructor 
works.  The  tender  of  Messrs.  G.  Weston  &  Sons,  Ltd.,  has  also  been 
accepted,  at  £17;},  for  wiring  the  new  fire  station  and  firemen's 
dwellings.  Tenders  were  also  r-ceived  from  Messrs.  A.  Newman, 
Ltd.,  Ray  Electric  Co.,  and  F.  Hodgson  &  Co. 

Fleetwood. — The  contract  for  the  electrical  installation 
at  Victoria  House,  Lord  Street,  which  has  been  taken  over  by  the 
Royal  National  Mission  to  Deep  Sea  Fishermen,  has  been  secured  by 
Mr.  R.  Barrow,  of  Fleetwood. 


Kingston-on-Thames. — The    T.C.    has   accepted    the 

tender  of  the  Rees  Roturbo  Co.  for  an  electrically-driven  pump  for 
the  sewage  works,  at  £191. 

London. — L.C.C. — The  following  is  a  list  of  the  tenders 

received  for  installing  the  electric  light  at  the  Tollit  Street  Special 

School,  Mile  End  :  — 

G.  E.  Taylor  &  Co (accepted)  JE37« 

E.  Lawrance  &  80ns,  Ltd 880 

WellB,  Raynor  &  Co 380 

Cunningham,  Ltd 898 

H.  J.  Cash  A  Co.,  Ltd 414 

C.  H.  Cathcart  &  Co 415 

Pinching  &  Walton 431 

A.  Newman,  Ltd 449 

PoPLAB. — The  following  tenders  have  been  received  by  the  B.C. 
for  the  provision  of  plant  for  electricity  works  extensions  : — 
Additional  ash  elevator  : — 

James  Harvey  (accepted)  £300 

Geo.  Robson  A- Co 371 

New  Conveyor  Co 517 

Spencer  &  Co 578 

Steam,  feed  and  blow-down  piping  : — 

Babcock  &  Wilcox,  Ltd (accepted)  £3S5 

John  Wilson  &  Co.,  Ltid.  (no  detailed  specification). .         . .     806 
Edward  r,e  Bas  A  Co 836 

Girders  for  boiler  foundations  : — 

Falrweather  &  Ranger (accepted)  j683 

Peirson  &  Co. 79 

Redpath,  Brown  &  Co. 96 

Switcbgear  in  connection  with  1,000-KW.  converter  at  Millwall 
sub-station  : — 

General  Electric  Co (accepted)  £257 

British  Westinghouse  Co 867 

Johnson  &  Phillips,  Ltd 422 

Ferranti,  Ltd 897 

Wet  air  filters  for  two  3,000-KW.  turbo-alternators  : — 

Sturtevant  Engineering  Co (accepted)  £407 

Balcke&Co.  408 

Heenan  A  Froude       589 

St.  Pancras. — The  tender  of  Messrs.  Spagnoletti,  Ltd.,  has  been 
accepted  by  the  Guardians,  at  £269,  for  converting  the  present  lift 
in  the  Infirmary  into  an  electrically-driven  one.  Tenders  were  also 
received  from  Messrs.  R.  Waygood  &  Co.,  Ltd.,  at  £370,  and  Med- 
way's  Lift  Co  ,  at  £287. 

Stepney. — The  B.C.  Electricity  Committee  is  ordering  six  arc 
lamp  columns  from  Messrs.  R.  A.  Bradshaw  &  Son,  at  £9  15s.  each. 

Southampton. — The  tender  of  Messrs.  Babcock  &  "Wilcox, 
Ltd.,  has  been  accepted  by  the  T.C,  at  £1,661,  for  a  boiler,  super- 
heater and  mechanical  stoker  at  the  electricity  works. 

Walthamstow.— The  U.D.C.  has  accepted  the  tender  of 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  at  £200,  for  the  supply 
of  550  yd.  of  three-core  low-tension  cable.  Other  tenders  were 
received  from  Callender's  Cable  and  Construction  Co.,  Ltd.,  Messrs. 
Johnson  ^:  Phillips,  Ltd.,  Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Union 
Cable  Co.,  Ltd..  and  the  Western  Electric  Co.,  Ltd. 

Wimbledon, — The  T.C.  has  accepted  the  following 
tenders  : — 

Britisli  Thomson-Houston  Co.,  Ltd.— 1,500-kw.  turbo-alternator,  with  con- 
densing plant,  pipework  and  auxiliaries,  £8,711. 

Herbert  Morris,  Ltd.—  Overhead  travelling  crane,  £2.')8. 

British  Electric  Transformer  Co.,  Ltd.-7-One  75-kw.  and  one  50-kw,  electric 
transformers,  £123. 

Arc  Lamp  and  Engineering  Co.,  Ltd.-  500  metallic-filament  lamps. 


FORTHCOMING    EVENTS. 


Junior  Institution  of  Engineers.— Friday  October  .Srd.  At  3<),  Victoria  Street, 
Westroiuster.    Lecture  on  "Cas  Engine  Testing,"  by  W.  A.  Tookey. 

Friday,   October  10th.      At  6.30  p.m.      Visit   to  the   Model   Engineer 
Exhibition  at  the  Royal  Horticultural  Hall. 

Salford  Technical  and  Engineering  Association.- Saturday,  October  4th. 
At  the  Royal  Technical  Institute.  At  7  p.m.  Lecture  on  "Automobile 
Construction,"  l)y  Mr,  J.  A.  Mackle,  B.  Eng. 

Institute  of  Marine  Engineers.— Monday,  October  6th.  At  the  Institute, 
Komford  Road,  E.  At  8  p.m.  Paper  on  "Fuel  Gas  Analysis  and  its 
Advantages,"  by  Mr.  A.  B,  Jones. 

Society  of  Engineers.— Monday,  October  6th.  At  7..S0  p.m.  At  the  Institution 
of  Electrical  KngiiicL'v.s.  A  p.aper  entitled  "Hik'hways"  will  be  read  by 
Mr.  C.  H.  Cooper,  M.Inst.C.E. 

Batti-Wallahs*  Society. —  London.  Wednesday,  October  Sth.  Informal 
evening. 

Association  of  Engineers-in-Charge.— Wednesday,  October  8th.  At  8  p.m. 
At  St.  Bride's  Institute.  Presidential  address  by  Dr.  R.  T.  Glaze- 
brook,  F.R.S. 

Institution  of  Automobile  Engineers.— Wednesday,  October  8tli.  In  London. 
Presidential  address  by  J.  S.Critchley.   Discussion  on  "The  Fuel  Question." 


In^iuiries. — A  correspondent  asks  who  are  the  makers  of 
the"Re6tler"  enclosed  high-speed  engine,  and  where  he  can  see 
one  working  ;  one  that  he  has  gets  very  liot  after  three  hours'  run. 
Makers  of  floor  shaving  or  planing  machines  are  asked  for. 

Electrical  Fatality. — According  to  a  newspaper  report, 
Levy  Dell,  a  labourer  employed  on  the  new  sea  defence  works  at 
Southend-on-Sea,  attempted  to  pick  up  a  live  electric  wire  which 
had  fallen  from  a  post,  on  26th  ult.,  and  was  instantly  killed. 
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NOTES. 


The  Effect  of  Outer  Globes  on  the  Life  of  Metal- 

Fiiaineiit  Lamps. — Under  the  above  heading  we  called  attention 
in  our  iHHue  of  September  li»th  to  the  experiments  carried  out  by  a 
Swedish  engineer  (Ilerr  Sunden),  the  conclusiouH  of  which  investi- 
pations  were : — That  the  life  of  a  metal- filament  lamp  was 
shortened  and  its  efBciency  impaired  by  ove'-heating  ;  and  that 
a  device  should  be  employed  for  using  metal-filament  lamps 
without  globes  or  shades. 

The  first  of  these  conclusions,  which  is  in  accordance  with 
experience  derived  from  other  sources,  may  be  accepted  without 
question.  It  has  been  pointed  out  to  us,  however,  by  the  General 
Electric  Co.,  Ltd.,  that  Herr  Sunden's  second  conclusion  is  quite 
erroneous.  That  company  has  inaugurated  an  illuminating 
engineering  department  with  a  testing  laboratory  equipped  with 
all  the  necessary  apparatus,  and  some  specially  designed  for  the 
study  of  scientific  illumination,  and  the  subsequent  design  and 
manufacture  of  the  necessary  appliances  to  give  effect  to  the  study 
work.  The  company  points  out,  quite  rightly,  that  a  bare  metal- 
filament  lamp  for  either  indoor  or  outdoor  use  is  almost  intolerable. 
More  or  less  eye  strain,  due  to  the  glare,  is  inevitable,  and  the  loss 
of  illumination  due  to  the  light  rays  not  being  redirected  to  their 
useful  channel  not  only  means  a  considerable  loss  of  efficiency,  but 
also  that  a  lamp  of  much  higher  consumption  is  being  used  than 
would  be  necessary  with  a  suitable  reflector  or  difFusing  globe. 

After  a  long  period  of  experiment  and  test,  the  General  Electric 
Co.,  Ltd.,  has  produced  a  glassware  whose  efBciency  and  low  absorp- 
tion qualities  are,  it  is  claimed,  unique.  Whether  the  company's 
claim,  that  this  glassware  is  a  great  advance  on  anything  of  the 
sort  so  far  produced,  will  be  proved  in  practice  remains  to  be  seen  ; 
but,  apart  from  its  other  qualities,  there  is  no  question  as  to  its 
entirely  overcoming  Herr  Sunden's  objection.  Both  the  shades  and 
the  globes  are  suspended  from  galleries  specially  designed  to  give 
efficient  ventilation,  which  entirely  disposes  of  the  "  over-heating  " 
difficulty  with  metal-filament  lamps.  Granted  that  the  sizes  of 
the  ventilation  orifices  in  the  gallery  are  sufiBcient,  the  power  of  the 
lamp  is  of  small  consequence,  as  the  greater  the  heat  generated 
the  greater  will  be  the  current  of  air  cooling  the  lamp. 

Association    of  Electrical  (Station)   Engineers.— 

An  open  general  meeting  of  the  London  Section  was  held  at 
Chandos  Hall,  W.C.,  September  24th,  at  which  there  was  a  very 
good  attendance.  The  subject  down  for  discussion  was  "  A  Fight- 
ing Policy  "  (Mr.  W.  A.  Jones  in  the  chair).  The  discussion  was 
opened  by  a  member  of  the  London  Committee,  who  outlined  the 
reasons  for  forming  the  Association,  for  the  benefit  of  those  who 
had  not  previously  attended  a  meeting ;  he  also  pointed  out  the  two 
methods  by  which  the  objects  of  the  Association  might  be  attained, 
which  could  be  summarised  as  a  passive  and  an  active  or  fighting 
policy.  He  then  proceeded  to  show  the  value  of  a  fighting  policy 
on  the  principle  of  the  "  power  behind,"  to  compel  those  employers 
who  had  taken  advantage  of  the  lack  of  organisation  to  consider 
the  grievances  of  their  employes. 

A  speaker,  on  behalf  of  the  passive  policy,  suggested  that  the 
Association  should  endeavour  to  obtain  the  assistance  of  chief 
engineers  and  get  them  to  take  a  personal  interest  in  the  welfare  of 
the  station  engineers. 

The  next  speaker's  policy  wa9  "No  quarter."  He  emphatically 
stated  that  he  believed  in  a  fight  to  the  finish  as  the  only  possible 
remedy  for  the  existing  evils.  ^ 

Another  speaker  said  that  force  was  the  predominant  feature 
of  existence,  and  that  the  station  engineer  controlled  the  greatest 
force  of  modern  times,  and  had  a  great  power  over  the  com- 
munity generally.  He  also  said  that  efforts  should  be  made  to 
compel  corporations,  &c.,  to  pay  their  chief  engineers  adequate 
salaries  to  prevent  their  having  to  take  premium  pupils  to  augment 
their  income.  The  meeting  was  forcibly  reminded  by  another 
speaker,  amongst  other  things,  that  while  engaged  in  the  design, 
erection,  manufacture,  and  running  of  all  kinds  of  electrical 
apparatus,  the  majority  of  those  engaged  in  the  industry  had  to  go 
home  to  Id.  in  the  slot  gas. 

Resolutions  were  put  to  the  meeting  asking  for  the  endorsement 
of  a  "  fighting  "  or  active  policy,  which  were  carried  by  large 
majorities. 

A  resolution  was  put  to  the  meeting  with  regard  to  co-operation 
with  other  organisations  for  mutual  benefit.  The  chairman  ruled 
this  resolution  out  of  order,  but  stated  that  the  matter  would  have 
the  consideration  of  the  committee. 

The  discussions  re  the  fighting  policy  have  aroused  considerable 
interest,  and  have  created  such  a  record  in  attendance  that  it  has 
been  decided  to  hold  further  meetings  to  discuss  details.  The  next 
meeting  will  be  held  as  above,  on  Tuesday,  October  28th. 

A  meeting  of  the  Bradford  Section  was  held  at  the  Mechanics' 
Institute,  September  2.'>th,  Mr.  R.  P.  Spurr  in  the  chair.  The 
delegate  to  the  Conference  submitted  his  report  and  the  rules,  which 
were  approved.  A  resolution  was  put  to  the  meeting  (after  a  good 
discussion),  asking  if  they  would  endorse  the  fact  that  the  Associa- 
tion was  a  fighting  organisation,  and  was  carried  unanimously. 
Owing  to  the  scattered  nature  of  the  district  comprising  the  Brad- 
ford Section,  it  was  decided  to  hold  meetings  in  other  towns 
besides  Bradford.  The  next  meeting  will  be  held  at  Leeds  in  about 
a  month's  time  :  the  exact  date  will  be  advertised. 

A  meeting  was  held  recently  at  Liverpool,  at  which  Mr.  A.  C. 
Black  reaigned  his  position  as  hon.  secretary  (Liverpool  Section), 
owing  to  the  fact  that  he  was  shortly  leaving  the  district.  The 
meeting  accepted  his  resignation  with  regret,  and  appointed  Mr. 
r.  C.  Taylor  in  his  place. 


The    Batti-Wallab.s'    Society.  —  This   society's   pro- 
gramme for  the  I'Jl.i-H  seaHon  includes  the  following  event*  : — 

WedneBday,  Oclober  8th.— Informal  Kvening. 
Friday,  October  Slst.— BmokiDK  Concert. 
Wednesday,  November  I'Jtb.— Informal  Evening. 
Wednesday,  DcceniKer  10th. — Informal  Evening. 
Wednesday,  Janoary  7th,  1914.— Informal  Evening. 
WednesiJay,  February  4th.— Informal  Evening. 
Batarday,  F'ebruary  28lh.— Annual  Dinner. 
.Monday,  March  yth. — Annaal  General  Meetio({> 
Wednesday,  April  1st. — Informal  Evening. 
Friday,  April  24th.— .Smoking  Concert. 

Fire  on  the  "  Imperator.'" — The  fire  which   recently 

broke  out  on  the  Juijjrrafor  while  she  was  lying  in  New  York 
harbour  was  easily  extinguished  and  caused  no  widespread  damage. 
NevertLeless,  the  incident  attracted  much  attention  in  the  Euroj)ean 
and  American  daily  papers,  and  editorial  notes  and  comments  have 
been  followed  by  the  usual  flood  of  correspondence.  The  Hamburg- 
American  Co.  has  since  published  a  statement  in  which  the  out- 
break is  attributed  to  a  short  circuit  in  one  of  the  electric  motors 
driving  the  air-cooling  plant.  If  this  diagnosis  is  correct,  ^ays  the 
£.  T.Z.,  the  fault  may  be  due  to  furcr  „ir/fi/re,  or  to  neglect  of  the 
V.D.E.  rules  either  in  the  installation  or  operation  of  the  machine. 
The  importance  of  the  matter  requires  the  closest  investigation  to 
be  made  in  order  that  the  mishap  may  not  recur,  and  in  order 
that  public  uneasiness  may  be  allayed. 

Mrs.  Williams  :  Charge  Engineer. — We  do  not  know 

whether  Mrs.  Lena  Williams,  of  Cookshire,  in  Canada,  has  read 
the  recent  correspondence  in  our  pages  respecting  "  Women  in 
Power  Stations,"'  but  we  have  no  doubt  that  she  would  be  able  to 
write  very  entertainingly  respecting  the  views  of  some  of  our 
correspondents,  for  we  read  the  following  in  the  Canadian  Elec- 
trical yfwn  just  to  hand  : — 

"  Mr.  H.  A.  Worby,  manager  of  the  Westbury  Electric  Light  and 
Power  Co.,  Cookshire,  P.Q..  is  particularly  fortunate  in  his  choice 
of  operators.  For  the  last  year  and  a  half  his  daughter,  Mrs. 
Lena  Williams,  has  taken  complete  charge  of  one  shift  each  day 
with  perfect  satisfaction  to  the  owner  of  the  plant,  as  well  as 
to  the  customers.  We  believe  this  is  the  only  case  in  Canada  of 
a  lady  operator  of  a  light  and  power  plant.  i\Irs.  Williams  .  .  . 
is  the  wife  of  Mr,  Elmer  W^illiams,  power  electrician  of  the 
Westbury  plant," 

A    30,0(K)-RW.    Steam    Turbine    Generator.— The 

Interborou^h  Rapid  Transit  Co.  of  New  York  placed  recently  with 
the  Westinghouse  Machine  Co.  an  order  for  three  immense  turbo- 
generator sets,  the  design  of  which  promises  to  bring  out  some 
new  phases  of  both  manufacturing  and  operating  practice.  It  was 
proposed  to  build  the  sets  in  two  units,  one  generator  being  driven 
at.  1,. 500  E.r.M.  by  a  high-pressure  turbine,  the  exhaust  from  which 
would  be  used  in  a  low-pressure  turbine  driving  the  other  generator 
at  750  R.P.M.  The  blade  speeds  involved  in  this  design  are  low, 
and  each  turbine  element  is  of  exceedingly  simple  mechanical  con- 
struction, involving  no  unusual  engineering  problems. 

The  scheme  of  employing  two  turbine  elements  and  having  the 
steam  pass  serially  through  them  is  not  new.  A  number  of  such 
units  of  from  1,000  KW.  to  2,000  Kw.  rating  were  built  by  the 
Westinghouse  Machine  Co.  in  1901.  This  construction  has  again 
come  to  the  front  in  the  case  of  the  English-built  Parsons  turbine 
ordered  recently  by  the  Commonwealth  Edison  Co.  of  Chicago.  It 
is  new,  however,  to  employ  high-pressure  and  low-pressure  elements 
driving  separate  generators,  each  at  a  different  synchronous  speed. 

The  steam  supply  for  these  units  will  carry  12i>'  superheat,  and 
a  vacuum  of  29  in.  will  be  required  for  operation.  Under  these 
conditions  it  is  claimed  by  the  manufacturer  that  the  steam  con- 
sumption of  each  of  them  will  be  approximately  the  same  as  that 
for  one  of  the  Parsons  sets  operating  on  200^  superheat  and  with 
29'2-in.  vacuum,  conditions  much  more  favourable  than  can  be 
obtained  for  the  Interborough  installation. — Electrical  World, 

Traniway   Workers'  Combine. — The  tramwaymen  of 

Birmingham,  Wolverhampton,  West  Brom^ich,  Walsall.  Dudley, 
Wednesbury,  Bilston,  and  South  Staffordshire  generally,  have 
recently  combined  and  formed  a  District  Council,  with  the  object 
of  taking  concerted,  if  isolated,  action  when  any  demand  is  made 
for  increased  wages  or  improved  conditions  of  labour.  The 
inaugural  meeting  was  held  at  the  Labour  A.:.=s€mbly  Rooms, 
Wolverhampttn,  on  Thursday  last  week.  Mr.  Sanders,  the 
president  of  the  Council,  in  the  course  of  an  address,  remarked 
that  through  organisation  some  wages  had  been  increased  by  80 
per  cent.,  and  the  hours  of  some  reduced  by  from  40  to  60  per  cent. 
As  things  were,  they  could  not  take  a  gloomy  view  of  their 
position,  for  they  had  moved  forward  from  the  time  when  the 
tramway  worker  was  once  termed  "  the  white  slave  of  England," 
and  was  looked  upon  as  the  man  who  could  not  get  work  at  any- 
thing else.  However,  by  being  honest,  taking  an  interest  in  him- 
self, and  organising,  the  tramwayman's  position  had  advanced. 
Mr  Carter  pointed  out  that  their  Union  was  one  of  the  six  largest 
in  the  country.  They  had  recently  made  great  progress,  having 
enrolled  .").000  members  this  year.  He  hoped  that  before  long  no 
one  would  be  employed  in  the  tramway  service  who  was  not  one  of 
them  and  who  did  not  do  his  part  towards  getting  benefits  which 
he  shared  in  through  the  actions  of  the  Trade  Unions. 

Mr,  Vaughan  (Bilston)  expressed  his  pleasure  that  instead  of  the 
branches  having  so  many  different  programmes  and  policies,  they 
would  now  have  a  united  one.  By  this  means  their  position 
would  be  considerably  strengthened,  and  their  applications  would 
stand  a  much  brighter  prospect  of  success.. 
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Diesel  Eng:ines  at  Kinjrston-on-Thames.— On  Friday 

last,  in  the  presence  of  a  larjre  number  of  residents  and  visitors, 
the  Mayor  of  Kingrston-upon-Thames  formally  inaufjurated  the 
new  horiz-)ntal  Diesel  enfjines  which  Mr.  J.  E.  Edjrcome,  electrical 
engfineer  to  the  Corporation,  has  installed  at  the  eleotricity  works. 
These  engines  were  described  and  illustrated  in  our  Ifsue  of  June 
13th  last,  on  the  occasion  of  the  visit  of  the  Municipal  Electrical 
Association  :  we  need  not,  therefore,  here  enlargfe  upon  their  special 
features.  Suffice  it  to  say  that  the  proceedingfs  were  successful  in 
all  respects,  and  Mr.  Edgrcome  was  heartily  congratulated 
upon  the  auspicious  start  made  with  the  new  plant.  The 
total  cost  of  the  extensions  has  been  about  £15,000.  After 
the  ceremony  and  the  inspection  of  the  works,  the  visitors 
were  entertained  at  tea  by  the  Mayor,  Mr,  Councillor  C.  H. 
Burgre,  F.I.C. 

AppoilltliientS  Vacant, — Junior  switchboard  attendant, 
A.c.  and  D.c,  for  the  Halifax  Corporation  electricity  works  (£1>  ; 
mains  superintendent  for  one  of  the  areas  of  the  Stoke-on-T?rent 
County  Borough's  supply  department;  shift  engineer  (Belliss 
engines  and  Lancashire  boilers)  for  the  Colne  Corporation  (:55s.)  ; 
canvasser  for  lighting,  cooking  and  power  business  for  York  Cor- 
poiation  (35s.  +  commission).  Particulars  are  given  in  our 
advertisement  pages. 

Strike. — The  Daily  Herald  states  that  on  Wednesday  25 
girls  employed  in  the  cotton  shop  of  Messrs.  Siemens's  works  at 
Charlton  struck  work,  refusing  to  take  charge  of  two  machines 
each. 

Institution  and  Lecture  Notes. — Greenock  Elec- 
trical Society. — We  have  received  a  copy  of  the  syllabus  of  this 
Society  for  the  1913-14  session,  which  opens  on  0:;tober  3rd.  Meet- 
ings are  to  be  held  on  alternate  Fridays  at  7.45  p.m.  at  the  Tem- 
perance Institute,  West  Stewart  Street,  Greenock.  Mr.  J.  A. 
Robertson,  borough  electrical  engineer,  is  hon.  president, 
and  Mr.  W.  A.  Toppin  vice-president.  Mr.  A.  Hurry,  54, 
Brougham  Street,  is  secretary.  The  following  is  a  list  of  papers 
announced: — 

October  3rd.— "Electricity  Supply  in  Greenock."    By  J.  A.  Robertson. 

,,      17th.—"  Motor-Driven  Machinery."    By  W.  A.  Toppin. 

„      31st. — "  The  Principles  of  the  Steam  Engine."      By  James   Frew, 

"  Boiler  Inspection."    By  G.  R.  Reid. 
November  14th.— "Electric  Tramcar  Equipment."    By  8.  James. 

„  28;h,— "Steam  Turbines."     By  J.  H.  Parker.      " The  Ents:  Rever- 

sible  Booster."    By  P.  Kerr. 
December  12th.—"  Primary  Batteries."    By  A.  Buoklitsch.    "  Secondiry  Bat- 
teries."   By  H.  J.  Roberts. 
January  9th. — "  Thoughts  on  Cable  Chemistry."    By  Lowrie  Sinclair,    "  Cable 

Faults  and  their  Causes."    By  L.  Hogg. 
January  23rd.—"  Aviation."    By  H.  J.  Roberts. 
February  6th.— "  Cinematograph  Supplies.'      By  W.  B.Smith.     "  Faults  in 

House  Wiring."    By  W.  McGibbon. 
Febraary  2Cth.— '•  Power  Station  Design."    By  J.  Punch. 
March  Bth.— "  Power  Transmission."    By  A.  ZoUer. 

„    20th.—"  Sub-Station  Equipment."    By  D.  McDougall. 

Visits  have  been  arranged  for  to  the  Alan  Kerr  Technical  Labora- 
tory, Port  Dundas  electricity  station  at  Glasgow,  and  to  the  works 
of  the  Clyde  Valley  Power  Co.,  and  a  sosial  evening  is  fixed  for 
December  26th. 

The  Association  of  Engineees-in  Charge. — The  programme 
for  the  1913-14  session,  which  opens  on  October  8th  with 
the  presidential  address  by  Dr.  R.  T.  Glazebrook,  includes 
the  following  papers,  and,  as  usual,  a  number  of  social 
events,  such  as  dances,  concerts,  and  the  annual  dinner  (March 
21st):  — 

November  12th.—"  Wireless  Telegraphy."    By  Capt.  H.  RiaK  Sankey.* 
Dc camber  10th. — "  Water  Raising  and  Measuring."    By  W.  H.  Booth, 
January  14th. — "  Commercial  Motors,  Steam  and  Petrol."    By  D.  J,  Smith. 
February  11th.—"  Heating  of  Buildings  by  Low-Pressure  and  Exhaust  Steam." 

By  T.  J.  Couglan. 
March  lUh.—"  Reinforced  Concrete  Construction."    By  Henry  Adams, 
April  8lih.— "  Intercommunication  Telephones."    By  A.  F.  Cannon. 

The  meetings  take  place  at  the  St.  Bride's  Institute,  on  Wednes- 
days, at  7.30  pm.,  with  the  exception  of  *,  which  will  be  at 
Marconi  House. 

The  Institution  of  Civil  Engineers.— It  is  announced  that 
the  twenty-first  James  Forrest  Lecture  will  be  delivered  in 
the  lecture  theatre  of  the  new  building  of  the  Institution 
of  Civil  Engineers,  Great  George  Street,  Westminster,  on 
Thursday,  October  23rd,  at  9  p.m.,  by  Mr.  Alexander  Gracie, 
M.V.O.,  M.Inst.C  E,  his  subject  being  "Progress  of  Marine  Con- 
struction." 

University  College,  London.— Particulars  of  a  course  of 
Wednesday  lectures,  by  Prof.  J.  A.  Fleming,  on  "  Conductors  for  the 
Electrical  Transmission  of  Energy,"  to  commence  on  October  2yth, 
are  given  in  an  advertisement  to-day. 

Electro-Harmonic  Society. — The  twenty-eighth  season 

of   this   society  opens  on  October  17th  (Friday)  with  a  smoking 
concert  in  the  King's  Hall,  Holborn  Restaurant. 

Tlie  Dynaniicables. — Tne  next  dinner  of  the  Dynamic- 
ables  will  be  held  at  the  Trccadero  Restaurant  on  Wednes- 
day, October  15th,  at  7.30  p.m.,  with  Mr.  J.  F.  0,  Snell  in  the 
ehair 


OUR    PERSONAL    COLUMN. 


The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Elbctbical  Review  posted  as  to  tfmr  movements. 


Central  Station  Officials. — In  our  reference  to  the 

Rhondda  appointment  last  week  a  slight  error  occurred.  For 
Mr.  James  Bowman  read  Mu.  Joseph  M.  Bowman.  This  gentleman 
is  at  present  resident  engineer  at  the  Hertford  electricity  works  of 
the  Noith  Metropolitan  Electric  Power  Supply  Co. 

On  Thursday  evening,  September  25th,  Mr.  B.  Sankey  enter- 
tained the  staff  at  the  Whitehaven  electricity  works  at  dinner  before 
leaving  to  take  up  his  South  African  post.  The  staff  took  advantage 
of  the  occasion  to  present  their  old  chief  with  a  silver  cigarette 
case  and  a  fountain  pen.  On  the  following  day  the  officials  of  the 
Corporation  presented  him  with  a  suit  case,  an  attache  case,  and  a 
pair  of  military  brushes.  The  Town  Clerk  made  the  presentation. 
Later  a  gold  watch  was  presented  by  the  Mayor  on  behalf  of  the 
members  of  the  Council.  It  is  interesting  to  note  that  this  month 
(September)  completes  the  twentieth  year  of  working,  the  White- 
haven supply  having  commenced  in  September,  ]89;i.  During  the 
whole  of  this  period  Aid.  J.  R.  Musgrave  has  occupied  the  chair 
of  the  Committee.  Mr.  Sankey  has  been  in  charge  for  the  last 
seven  years. 

Mr.  J.  Mackintosh,  of  East  Ham,  has  been  appointed  switch- 
board attendant  at  Barking  electricity  work^i.  The  salary  of 
Mr.  W.  E  Kidner,  the  assistant  engineer,  is  to  be  advanced  by 
£20  per  annum. 

Mr.  Cha.s.  F.  Wat)E  has  been  appointed  to  the  post  of  assistant 
engineer  at  the  Southwark  Borough  Council's  electricity  works, 
from  that  of  charge  engineer  to  the  Islington  Borough  Council. 

Mb.  R.  H.  Lee,  junior  charge  engineer,  has  been  appointed  third 
senior  engineer-in-charge  at  Islington  electricity  works. 

Owing  to  the  resignation  of  one  of  the  shift  engineers  at  the 
East  Ham  generating  station,  the  junior  shift  engineer,  Mr.  D. 
Anderson,  has  been  promoted  to  fill  the  vacancy. 

Mb.  D.  C.  Redfern  has  resigned  his  position  as  southern  district 
mains  superintendent  at  the  Stoke-on-Trent  electricity  works,  in 
order  to  take  up  an  appointment  with  the  Yorkshire  Electric 
Power  Co. 

At  the  last  meeting  of  the  Stoke-on-Trent  Borough  Council,  Mb. 
C.  CuTHBERTSON,  the  resident  engineer  of  the  Longton  area,  was 
given  the  charge  of  both  the  Stoke  and  Longton  Electricity  Works, 
and  Mr.  W.  Adams,  the  resident  engineer  of  the  Hanley  area,  was 
given  the  charge  of  both  the  Hanley  works  and  the  new  central 
power  house.     The  chief  electrical  engineer  is  Mr.  C.  H.  Yeaman. 

TheE.L.  Committee  of  the  Derby  T.C.  has  recommended  that  the 
salary  of  Mr.  E.  G.  Boissieb,  mains  superintendent,  be  increased 
from  £200  to  £220  per  annum,  as  from  August  1st  last. 

Tramway  Officials. — At  Rochdale  Town  Hall  on  Sep- 
tember 26th  the  chief  officials  of  the  Corporation  presented  to  Me. 
J.  S.  D.  Moffet  (late  tramways  manager)  a  canteen  of  cutlery 
upon  his  removal  to  West  Ham  to  take  up  the  general  manager- 
ship of  the  Corporation  tramways  there.  Mr.  W.  H.  Hickson  (town 
clerk),  who  presided,  referred  to  the  valuable  assistance  he  had 
received  from  Mr.  Moffet  in  connection  with  Parliamentary  Bill 
work  ;  and  Mr.  T.  R.  Ball  (gasworks  manager)  made  the  presenta- 
tion. Mr.  S.  S.  Piatt  and  Mr.  Webster,  the  new  tramways  manager 
at  Rochdale,  also  spoke. 

Mb.  H.  J.  Somerset  has  relinquished  his  position  as  manager 
and  engineer  of  the  Perth  Electric  Tramway  Co.,  which  has  been 
acquired  by  the  Government,  and,  according  to  an  Australian 
exchange,  he  is  on  his  way  to  England 

General. — To  celebrate  the  occasion  of  his  forthcoming 
marriage  to  Miss  Verel,  Mr.  William  Howden,  director  and  only 
son  of  Mr.  James  Howden,  of  the  well-known  firm  of  engineers, 
was  presented  by  the  employes  on  Thursday  last,  in  the  Dining 
Hall,  Scotland  Street,  with  a  solid  silver  tray  and  silver  card  case. 

Mb.  Jttstus  Eck,  engineer-in-chief  and  general  manager  of  the 
Union  Electdc  Co.,  left  by  the  R  M.S.  Majedic  on  October  1st  for  a 
protracted  tour  in  the  United  States. 

The  officers  of  the  Blackburn  District  Postal  Telephone  Depart- 
ment have  presented  Mb.  Charles  RemincjtOn,  late  district 
manager,  with  a  smoker's  cabinet,  as  a  mark  of  esteem  on  his 
removal  from  Blackburn  to  the  Liverpool  district. 

Mr.  W.  Bbown,  the  contract  manager  in  connection  with  the 
Blackburn  telephone  system,  has  been  nominated  to  a  similar 
position  in  the  Notts,  district,  with  headquarters  at  Nottingham. 

Mr.  J.  Willev,  who  is  leaving  the  staflf  of  the  Isle  of  Thanet 
Traction  and  Lighting  Co.,  has  been  presented  by  the  staff  with  an 
oak  writing  desk  and  oak  umbrella  stand. 

Mr.  Walter  Ernest  Hatfield,  electrical  engineer  at  the 
Smethwick  works  of  Messrs.  Harper,  Sons  &  Bean,  who  has  been 
married  to  Miss  Beatrice  Jukes,  daughter  of  Mr.  Jukes,  engineer 
and  surveyor  to  the  Tipton  U.D.C.,  has  been  presented  by  the  firm's 
employes  with  a  silver  a^^  stand. 

Mr.  a.  Bhuck  Anderson  has  changed  his  address  from  Hi?her 
Broughton  to  24,  Roxborough  Park,  Harrow-on-the-Hill, 
Middlesex. 

The  Commonwealth  Engineer  states  that  Mr.  A.  S.  Hebrert 
has  been  appointed  general  manager  in  Australia  of  Siemens  Bros. 
Dyn-mo  Works,  Ltd.  Mr.  Herbert  has  just  relinquished  a  similar 
pos'iiion  in  charge  of  the  Canadian  business  of  the  company. 
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The  same  contemporary  states  that  Mr.  Askton  Beemneb, 
who  went  out  from  Ent,danfl  as  an  engineer  in  connection  with  the 
Hydro- Electric  P.  and  M.  Co.,  Tasmania,  has  reaijrned. 

An  Australian  exchange  states  that  Mif.  I'Ki:f:v  ROSLINO, 
Australasian  manager  for  W.  T.  Henley's  Telegraph  Works  Co., 
Ltd.,  at  Melbourne,  who  has  come  to  London,  will  be  succeeded  by 
Mk.  H.  Nokman,  who  has  had  charge  of  the  Sydney  branch. 

Mu.  A.  S.  E.  AoKERMANN,  who  has  been  making  a  fcerifs  of  H.'j 
trials  of  the  Shuman-lJojs  sun  heat  abiorber  in  Egypt,  has  now 
returned  to  Westminster  after  an  absence  of  nearly  three  months. 

Mr.  Chas.  a.  Lukk  has  severed  his  connection  with  the  Engi- 
neering Review,  both  as  a  director  and  manager.  In  future  he  will 
devote  himself  entirely  to  trade  and  other  exhibition  work,  and  is 
connected  at  the  present  time  with  schemes  in  London,  Parie, 
Glasgow,  Manchester,  Shefiield,  kc.  Mr.  Luke  is  joint  managing' 
director  of  Walter  Cawood,  Ltd.,  whose  business  is  that  of  organisers 
of  exhibitions  of  all  classes  in  any  country.  His  address  is 
"  Roslyn,"  Hawthorn  Lane,  Wilmslow,  Cheshire. 

Mr.  H.J.  OsiiOKN,  formfrly  manager  of  the  A.  E.G.  Electric  Co.'s 
supply  department  in  Manchester,  has  now  severed  that  connection 
and  gone  into  business  as  factor  at  7,  Blackfriars  Street,  Man- 
chester, under  the  title  of  Crowther  k.  Osborn,  Ltd. 

The  address  of  Prof.  John  Perky  is  now  14a,  Campden  Hill 
Court,  London,  W. 

Mr.  Hkhhert  E.  Tilley,  A.M.I. E.E.,  of  Marconi's  W^ireless 
Telegraph  Co.,  Ltd  ,  Chelmsford,  was  married  on  Thursday  last 
week  at  the  Wesley  an  chapel  there  to  Miss  Winifred  Norris, 
daughter  of  Mr.  and  Mrs.  J.  A.  Norris,  Mount  Pleasant,  Chelmsford. 
Mr.  Tilley  was  for  a  number  of  years  connected  with  Messrs.  Bruce 
Peebles  &  Co.,  Ltd.,  of  Edinburgh.  Among  the  many  preeenta 
received  were  a  clock  from  "Old  Friend^  "  at  Bruce  Peebles,  table 
silver  from  the  employes  of  Messrs.  Christy  &  Norris,  Chelmsford, 
and  also  presents  from  the  staff  of  the  Marconi  Co.  A  unique 
notification  of  the  wedding  was  the  hoisting  of  a  Union  Jack  to 
the  top  of  one  of  the  high  Marconi  poles  (500  ft.  high)  imme- 
diately after  the  ceremony. 

Obituary.— Dr.  Rudolf  Diesel. — We  deeply  regret  to 

record  that  Dr.  Diesel,  inventor  of  the  Diesel  oil  engine,  disappeared 
from  the  vessel  on  which  he  was  journeying  from  Antwerp  to 
Harwich  on  Monday  last.  He  was  coming  to  London  in  order  to 
be  present  at  the  meeting  of  the  Consolidated  Diesel  Engine  Manu- 
facturers, Ltd.,  on  Wednesday.  We  shall  refer  to  the  matter  further 
next  week. 

Me.  T.  Frame  Thomson.— It  is  also  with  great  regret  that  we 
have  to  report  the  death  of  Mr.  T.  Frame  Thomson,  director  or 
chairman  of  a  number  of  important  electrical  undertakings  in 
South  America,  among  them  being  the  United  Electric  Tram- 
ways of  Monte  Video,  Ltd.,  the  Cordoba  Light,  Power  and  Traction 
Co.,  Ltd.,  and  the  Anglo -Argentine  Tramways  Co.,  Ltd.  Deceased 
gentleman,  who  was  46  years  of  age,  and  was  about  to  again  visit 
South  America,  was,  it  is  reported,  discovered  dead  at  his  residence 
at  Highgate,  after  accidental  shooting. 


NEW    COMPANIES    REGISTERED. 


Sandbanks  Railless  Electric  Car  Co.,  Ltd,  (131,089).— This 

company  was  rfgistered  on  Eepttmber  16ih,  with  a  capital  of  jEl.OOO  in  £\ 
Bhares,  to  construct,  equip,  maintain  and  work  and  use  for  the  carriage  of 
passengers  or  goods  all  kinds  of  mechanically  propelled  vehicles  adapted  for 
use  upon  roads,  whether  moved  by  electric  or  other  power  trantmitted 
thereto  by  some  eKternal  source,  dc.  Ihe  Eubscribers  are  ;—T.  B.  Scott,  7, 
Poole  Road,  Bournemouth,  physician,  100  thares  ;  J.  J.  Allen,  Cetne  Abbas, 
Bournemouth,  managing  dirtctc  r,  J.  J.  Allen,  Ltd.,  25  shares  ;  C.  Carter,  Belle 
Vue,  Poole,  colliery  director,  £5  shares;  F.  Hudson,  Penarol,  Parkstone, 
engineer,  25  shares;  F.  Madfieford,  BrackEoine  Paik,  Bournemouth,  con- 
tractor, 25  shares  ;  8.  J.  Mate,  71,  Seamoor  Road,  Bournemouth,  printer,  25 
shares;  H.  Newman,  Tit  grith,  Be  uintmcuih,  wine  merchant,  25  shares;  T. 
Stevens,  Richmond  Chambers,  Bournemouth,  architect,  25  shares.  Minimum 
cash  subscription,  £750.  The  number  of  directors  is  not  to  be  less  than  five 
or  more  than  eight:  the  first  are  T.  B.  Ecott,  J.  J.  Allen,  C.  Carter,  F.  Hudson, 
F.  Maddeford,  8.  J.  Mate,  H.  Newman  and  T.  Stevens;  qualificaticn,  £25. 
Bolicitois:  Dickinson,  Gwatkin  &  Manser,  Lloyd's  Bank  Chambers.  Poole, 
Dorset.    Registered  by  Jordan  &  Sons,  Ltd.,  11G-I17,  Chancery  Lane,  W,C. 

Radium    Electric    Emanation    Co.,    Ltd.   (LSI, 069).— This 

company  was  registered  on  September  15th,  with  a  capital  of  £100  in  £1  shares, 
to  lake  over  the  business  cf  the  London  Electric  Treatment  Co.  (1911),  Ltd., 
including  the  electric  light  cute  acd  electro-therapeutic  institute  carried  on  at 
43-4,  New  Bond  Street,  W.,  and  to  adopt  an  agreement  with  E.  T.  Corks, 
receiver  for  the  debenture-holders  of  the  said  company.  The  subscribers  (with 
one  share  each)  are :— J.  R.  Rowland,  G78,  Lea  Bridge  Road,  Leyton, 
accountant;  R,  W.  Maynard,  35,  Queen  Ann  Read,  South  Hackney,  N  V"., 
cleik.  Private  company.  E.  W.  baiton-Wright  is  the  first  sole  maraKing 
director.    Registered  office,  43-4,  New  Bond  Street,  W. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Marconi  International  Marine  Communication  Co.,  Ltd. 

(G5,759).— Return  dated  July  7th,  1913.  Capital,  £350,000  in  £1  shares,  204,056 
shares  taken  up ;  £1  per  thare  called  up  on  99,056  ;  £99,056  paid  ;  £105,000  con- 
sidered as  paid  on  105.000  shares.  Mortgages  and  charges,  £125.000.  Return 
of  allotments  made  up  to  July  25i,h,  1918,  shows  a  further  102,028  shares 
allotted  for  cash,  £1  5s.  being  paid  on  each  (5s.  premium). 

Electrical     Power    Storage    Co.,    Ltd.    (30,313).— Return 

dated  August  5th,  1913.  Capital,  £100,500  in  20,000  ordinal  y  and  100  founders' 
shares  of  £5  each  ;  66  founders'  and  18,592  ordinary  bhares  taken  up  ;  £5  per 
share  called  up  on  66  founders'  and  £4  per  share  on  3,132  ordinary  ;  £18,332 
5s.  Id.  paid,  including  £474  53.  Id.  on  405  founders' and  four  culinary  shares 
forfeited ;  £77,300  considered  as  paid  on  15,460  ordinary  shares.  Mortgages 
and  charges :  £30,000. 


Oeneral    Accessories    Co.,    Ltd.    (104,4»;4)— Hetom    dated 

August  Ibt,  191.'J.  Capilal,  £3,0C0  in  £l  hbareg  (l,t<<fJ  C  per  ctnt.  pr»^f.,  920  5  p«r 
cent,  pref.,  and  500  ord).  A.I  hhares  taken  up.  £1,.';';0  paid.  £1,420  con- 
sidered RH  paid.     Mortgages  and  charge's :  N.l. 

Paignton  Electric   Light  and  Power   ('"     H'l    '-nrl  — 

Iteturn   dated   July  21it,  1913.     Capita',   £l.f;.000  \n    i  =>  ' 

taken  up.     £11,610  paid.     MortgHgfcM  and  charges:  i. ^  -       i^i.': 

deb.,  and  £2,5(0  temporary  loati),     Return  of  allotments  made  up  to  July  'iinh 
1913,  show!)  a  further  100  ord.  .shares  allotted  for  each. 

Electric  Construction  Co.,  Ltd.  (3'j,292).— Capital,  £400000 

in  £2  shares   (50,000   pref.).      Return   dated  July  29(b,  1913   iflled  Aogiut  Ut). 
112,100  ord.  and    3 1, 3 JO  pref.   Kbare?   taken  up.       £2  per  ahare  called  np  on 
2,100  ord.  and  18,215  pref.  £40,690  paid.  £246, 2M  considered  as  paid  on  110,00  0 
ord.  and  13,145  pref  shares.     Mortgages  and  charges  :    £i70,C00. 

Chile  Telephone  Co.,  Ltd.— Caiital.   £3fi0.r"0  in  £.5  Bharefl. 

Return  dated  July  31st,  filed  August  15tb,  1913.  C6,C0O  thares  taken  up. 
£5  per  share  called  up  on  44,000  ebares.  £220,000  paid.  £110,000  con- 
sidered as  paid  on  22.C05  shares.    Mortgages  and  charges  ;  Nil. 

Electric  Ij^nition  Co.,  Ltd.  (In  liquidation). — A  memorandum 

cf  satisfaction  in  full  on  May  24th,  1913,  of  debentures  dated  (a)  April  lOtfa, 
1905,  securing  £2,0  0  ;  (6)  October  5th,  1908,  securing  £2.000  ;  and  (<r)  December 
80th,  1908,  securing  £1.000,  has  been  filed. 

Vi.  S.  Lajcocli,  Ltd. — A  memorandum  of  satisfaction  in  fnll 
on  September  9th,  1913,  of  charge  by  deposit  of  deed?,  dated  January  lOib, 
1913,  securing  balance  of  account  current  has  been  Hied. 


CITY    NOTES. 


British  Westiaghouse  Electric  and  Manufacturing 

Co.,   Ltd. 

An  extraordinary  general  meeting  of  the  f  hareholders  was  held  en 
Friday  last  at  Hamiltcn  House,  Victoria  Embankment,  E.G.,  Mr. 
J.  Annan  Bryce,  M.P.,  in  the  chair. 

The  Chairman,  in  moving  the  adoption  of  the  special  resolu- 
tions for  the  reconstruction  of  the  capital  of  the  company  (which 
appeared  in  the  Electrical  Review  of  September  26th),  said 
they  were  all  aware  from  the  remarks  he  had  made  at  the  last  two 
or  three  annual  meetings,  and  also  from  statements  recently  made 
in  the  Press,  that  it  had  been  the  intention  of  the  directors  to  put 
before  them  a  scheme  for  the  reconstruction  of  the  capital.  The 
scheme  had  teen  delayed,  as  they  would  remember,  owing  to  the 
fact  that  the  litigation  between  the  company  and  the  Underground 
Electric  Railways  Co.  of  London  had  not  come  to  an  end.  Their 
total  claim  outstanding  against  the  Underground  Electric  Rail- 
ways Co.,  as  per  the  balance-sheet  of  December  Slst,  l^ll,  was 
approximately  £120,000,  and  certain  other  items  for  legal  expenses 
had  since  been  added  to  this  amount,  so  that  approximately 
£122,0CO  was  the  sum  they  had  been  fighting  for.  They  knew 
their  appeal  to  the  House  of  Lords  was  successful,  in  that  the 
award  of  the  arbitrator  was  sent  back  to  him  with  instructions  to 
take  into  consideration  certain  matters  which  the  directors  con- 
tended should,  in  fairness,  be  dealt  with.  As  the  first  result  of  the 
decision  of  the  House  of  Lords,  they  got  back  from  the  Railways 
Co.  the  amount  they  had  paid  under  the  award,  so  that  the 
amount  outstanding  was  reduced  to  the  sum  of  £'.'5,6"<0, 
as  in  the  balance-sheet  of  December  31st,  1912.  After  the 
judgment  of  the  House  of  Lords  which,  unfortunately,  was  not 
given  until  the  beginning  of  the  long  vacation  in  1'.'12.  every 
effort  was  made  to  obtain  a  final  hearing  before  the  arbitrator,  but 
delays  occurred,  owing  to  difficulties  in  meeting  the  convenience  of 
the  arbitrator  as  well  as  of  counsel.  When  at  last  a  meeting  was 
fixed,  the  arbitrator,  the  Right  Hon.  Alfred  Lyttelton.  fell  ill  and 
died,  and  it  became  a  question  of  appointing  a  fresh  arbitravor. 
This  would  have  meant  great  further  delay,  and  the  emergence  of 
fresh  complications.  It,  therefore,  seemed  best  under  the  circum- 
stances to  accept  the  invitation  of  the  railways  company  to  a 
meeting  with  a  view  to  a  settlement.  This  meeting  took  place, 
and  finally  it  was  agreed  that  the  company  should  pay  them,  in 
addition  to  what  they  had  already  recovered,  a  sum  of  £42,^00 
with  an  understanding  that  their  former  friendly  relations  should 
be  resumed  as  though  nothing  had  occurred  between  them.  The 
result  was  a  loss  of  :t.")2,00O  out  of  the  amount  of  .i:9.").680  held  in 
suspense  in  the  balance-sheet  of  December  Slst,  1912.  Having  now 
ascertained  that  loss,  they  were  enabled  to  place  cefore  the  share- 
hol/'ers  the  scheme  which  had  been  out  lined  in  the  circular  sent 
them.  The  net  total  by  which  it  was  proposed  that  the  capital  of 
the  company  should  be  reduced  was  £725,000.  Of  this,  £225,0o0 
would  be  applied  to  writing  the  ordinary  shares  down  from  £."i  per 
share  to  .4:2  per  share— that  was  £150,000,  the  value  of 
patents  and  goodwill  being  reduced  to  the  same  amount. 
The  balance  of  £500,000  would  be  written  off  the 
preference  shares,  reducing  them  from  £o  per  share  to  £2 
per  share,  so  that  each  class  of  share  would  now  be  of  the  same 
nominal  value.  The  nominal  value  of  the  preference  shares  would 
thus  stand  at  £1,000,000.  This  £500.000  would  be  applied  in  the 
following  manner  : — (1)  Writing  down  works  machinery,  plant, 
&c.,  from  £l,li50,34t;  to  £1.232.507,  £417,839  ;  (2)  writing  cff  losa 
on  Underground  Electric  Railways  contract,  £52,049  ;  (3)  writing 
off  balance  of  expenses  of  issue  of  prior  lien  bonds,  £11.667;  and 
(4)  depreciation  of  investments,  £86,354.  Those  amounts  came  to 
£5<u;,S9i»,  against  which  there  was  a  balance  of  £(!(;, 899  to  the 
credit  of  profit  and  loss  account  on  December  31st,  1912.  The 
amount  of  £417,S39  in  respect  of  the  works  and  equipment  was 
mainly  accounted  for  by  the  fact  that  on  the  previous  occasion 
when   the   capital   was  reduced  the  then  board  did  not  deem    it 
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necessary,  havingr  regard  to  the  lar^e  sums  at  that  time  to  be  pro- 
vided   for,    to    act    upon    the   report  of  the  expert  values  of  the 
property  in  its  entirety.     Had  the  experts'  figures  been  adopted,  it 
would   have   meant   a   further   reduction  then   of    approximately 
£29r>,000.     The  board  was  of  opinion  that,  in  the  interests  of  the 
company,  this  sum  should  now  be  included  in  the  depreciation  to 
be  made.      Six  years  had  elapsed  since  the  valuation  was  made, 
and,  of  course,  further  depreciation  had  been  going'  on  all  the  time. 
In  order  to  make  the  position  safe,  taking  a  reasonable  percentage 
per  annum  for  these  six  years,  less  the  sum  already  provided  in 
those  years,  the  directors  were  of  opinion  that,  in  addition  to  the 
£295,000.  a  further  sum  of  £122,484  should  be  provided  for  depre- 
ciation  of  works  and   plant,  making   the  total  amount  for  this 
purpose    .^417,000.      With  regard  to  the  proposed  depreciation  of 
investments,     they     were    aware    that     their    principal   invest- 
ments were    in    ordinary    shares   of    the   Clyde   Valley    Electric 
Power    Co.   £200,000,    and    the   Traction   and    Power   Securities 
Co.,  £57,000.     At  the  time  of  the  last  reduction  of  capital  those 
securities  were    carried   forward  at   their    par    value,    as  it   was 
anticipated  that  they  would  before  long  enter  upon  the  dividend- 
paying  stage.     While  the  prospects  of  both  these  concerns  had  con- 
tinued to  improve,  there   would   appear   to  be  no   probability  of 
dividends  being  paid  in  the  immediate  future.     Neither  security 
was  quoted  on  the  market,  but,  as  the  result  of  careful  inquiries, 
the  directors  recommended  a  total  depreciation  of  £85,354.     They 
would  have  seen  from  the  circular  that  the  scheme  provided  for  the 
maintenance  of  the  relative  position  of  the  two  classes  of  shares  as 
it  stood  at  the  incorporation  of  the  company,  and  he  did  not  think  ^ 
he  need  add  anything  in  respect  of  this  except  to  emphasise  the  fact 
that  the  new  £2  preference  shares  would  be  entitled  to  receive  in 
each  year  (non-cumulative,  of  course),  the  whole  of  the  divisible 
profits  up  to  (5s.  per  share,  before  the  ordinary  shares  could  partici- 
pate.    This,  of  course,  was  equivalent  to  (>  per  cent,  on  the  original 
nominal  amount  of  £5,  at  which  they  stood  when  the  company  was 
first  introduced.     He  hoped  the  shareholders  would  approve  of  the 
adoption  of  this  scheme,  which  had  the  approval  of  the  American 
Westinghouse  Co.,  which  was  the  largest  holder  of  preference  as 
well  as  of  ordinary  shares.     A  delay  in  making  the  depreciations 
meant  corresponding  delay  in  the  payment  of  dividends,  because, 
as  they  knew,  no  dividend  could  be  paid  till  the  loss  by  depreciation 
was  replaced.     If  the  reduction  of  capital  were  made,  if  trade  con- 
tinued good,  and  there  were  no  labour  troubles,  there  appeared  to  te 
a  fair  prospect  of  a  dividend  in  the  near  future. 
Col.  Cbaddock  seconded  the  motion, 

Mb.  E.  Birks  said  that  while  he  quite  agreed  that  it  was 
desirable  to  reconstruct  the  capital  of  the  company  if  it  was  to  be 
put  on  a  sound  financial  basis,  he  could  not  agree  with  the 
scheme  which  the  directors  had  put  forward.  The  creation  of  pre- 
ference shares  entitled  to  15  per  cent,  dividends  stood  condemned  at 
the  very  outset.  He  also  objected  to  the  scheme  because,  if  it  was 
carried,  it  would  mean  that  while  the  preference  shareholders 
would  have  been  called  upon  to  surrender  £1,500,000  of  their 
capital,  the  ordinary  holders  would  only  have  been  called  upon  to 
the  extent  of  £600,000.  When  they  remembered  that  in  a  large 
degree  their  troubles  were  due  to  the  administration  of  the  people 
who  held  the  ordinary  shares  and  who  were  at  the  helm  in  the  early 
days  of  the  company's  career,  he  did  not  think  the  preference  share- 
holders should  have  any  sentimental  feeling  in  calling  upon  them 
to  surrender  a  great  deal  more  than  they  thought  of  doing.  Mr. 
Birks  then  detailed  an  alternative  scheme  which  he  said  he  had 
submitted  to  the  directors  in  private  some  time  ago. 

Mr.  OrreIjL  said  that  as  an  ordinary  shareholder  who  had  paid 
£7  each  for  his  shares,  he  had  nothing  to  gain  at  all,  because  he 
did  not  hold  any  preference.  His  idea  was  that  the  shareholders 
did  not  want  immediate  dividends — what  was  required  more  than 
anything  else  to  make  the  machinery  hum  at  Manchester  was  more 
cash,  and  the  only  way  they  could  get  that  was  to  write  off  a 
portion  of  the  depreciation  out  of  profits. 

The  Chairman,  in  reply,  said  that  the  general  feeling  of  the 
shareholders  was  that  the  ordinary  shares  ought  to  be  written  off 
altogether,  for  it  was  the  preference  shareLolders  who  furnished 
the  cash  for  the  company,  many  at  a  premium.  The  position, 
however,  was  that  the  American  Co.,  who  held  the  great  majority 
of  the  ordinary  shares,  approved  of  the  scheme  which  had  been 
put  forward,  and  would  consent  to  no  other.  He  agreed  with  Mr. 
Birks  that  the  proposal  of  a  15  per  cent,  preference  share  was  not 
a  nice  one,  but  at  the  same  time  he  did  not  think  it  was  likely  to 
have  the  slightest  effect  on  the  company's  financial  standing.  The 
company  had  excellent  credit,  and  had  got  plenty  of  cash  at  the 
present  moment,  and  they  were  not  likely  to  have  any  question 
raised  as  to  their  credit  by  their  suppliers.  They  could  go  into  the 
market  and  buy  goods  on  the  very  best  terms.  The  scheme  was  the 
only  one  that  they  were  likely  to  carry  under  existing  circum- 
stances, and  he  hoped  it  would  be  agreed  to. 

The  resolutions  were  then  carried,  with  two  dissentients. 
Subsequently  the  scheme  was  approved  at  separate  meetings  of 
the  preference  and  the  ordinary  shareholders. 


Victoria  Falls  and  Transvaal  Power  Co.,  Ltd. 

The  Marquess  of  Winchester  (chairman)  presided  at  Salisbury 
House,  E.G.,  on  Friday,  over  the  annual  general  meeting  of  the 
above  company. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
page  46G),  the  Chaibmax  said  it  was  of  an  equally  satisfactory 
character  to  that  of  last  year,  and  they  might  claim  that  the 
foundation  of  the  company's  business  had  been  laid  on  the  right 
lines.  The  share  capital,  first  and  second  debenture  issues,  remained 


as  before.      Creditors  showedlan  increase,  because  contractors'  re- 
tention account  was  included  in  the  amount  of  £328,121,  whereas 
last  year  this  item  was  under  a  separate  heading.       This  amount 
appeared   on  the  other  side  under  the  heading  "  Cash  and  loans." 
There  was  a  difference  of  £878  in  these  amounts  ;   £17,523  repre- 
sented   money    due     to     contractors    and    £46,675    the    amount 
deposited     with      the      bank      at     that    date    against    this    lia- 
bility.      On      the      other      side    of     the     balance-sheet,     leases 
concessions     at    cost    and    purchase     of    undertakings    showed 
a  slight  decrease.     This  was  accounted  for  because  the  amount  of 
sales  of  obsolete  plant  was  slightly   more  and  the  depreciation  of 
buildings  and  plant  had  been  increaeed  on  account  of  further  con- 
struction.    The  depreciation  and  amounts  written  off  expenditure 
on  new  stations  had  been  taken  on  the  same  basis  as  for  the  year 
1911,  and  for  the  year  the  amount  necessary  was  less  than  for  the 
previous  year  by  a  sum   of   £3,000.     There  were  two  reasons  to 
account  for  this :  in  the  first  place,  the  whole  of  the  additional 
expenditure  for  1912  did  not  rank  for  depreciation,  and,  secondly, 
that  in  1911  certain  itema  had  been  written  off,  so  that  this  charge 
did  not  accrue  again  in  1912.     Expenditure  on  plant  and  machinery 
unerected  £48,597  was  a  new  heading.     The  previous  balance-sheet 
showed  an  item  stores  less  depreciation.     This  had  now  been  sub- 
divided into  material  and  plant  unerected  and  general  stores  and 
spare  parts.     Turning   to   the  profit  and  loss  account,  the  year's 
operations  had   resulted  satisfactorily.     Last   year  the  profit  was 
£323,094,   now    it   was    £446,380,   an    increase  of    £123,286.     The 
appropriation  account  showed  how  this  had  been  dealt  with,  first 
in  meeting  debenture  interest  ;   secondly,  depreciation  and  reserve 
foi  doubtful  debts   increased  by  a  sum  of  £40,7'.i0  over  the  sum 
devoted  last  year   to   this  purpose.     Thirdly,  they  carried  to  the 
balance-sheet  a   sum   of   £169,623,  as  against    £137,093    in    the 
previous   year.     To   this   was  added  the  amount  brought  forward 
£45,744,  giving  them    £215,367  out   of   which  to  consider  share- 
holders' claims.     The  chairman  referred  to  the  delay  in  calling  the 
shareholders  together,    but  said  they   trusted  they  would  not  be 
anxious  because  they  knew  enough  of  their  financial  position  to 
declare  and  to    pay  a  dividend    at  the  rate   of   6  per   cent,  for 
12  months,  making  the  preference  shares  only  12  months  in  arrear. 
He  might   be  asked  why,  with  such  a  large  carry-forward,  they 
did  not  do  more  seeing  that  they  had  paid  a  dividend  at  the  same 
rate  over  a  period  of  14i  months  in  the  previous  year  ?     Well,  they 
were  cautious  ;  they  knew  that  there  was  evidence  of  labour  unrest 
in   South   Africa,  and  the  war  clouds  in  the  Near  East  were  still 
above  the  horizon.     Peace  had  now  ensued,  and  they  might  hope 
that,  through  the  generous  consideration  of  the  employers,  coupled 
with   the  good  sense  of  the  majority  of  the  men,  the  recent  scenes 
enacted  in  Johannesburg  would  soon  be  obliterated  by  all  classes 
realising  that  the  first  duty  of  a  Government  was  the  protection  of 
the  individual  by  the  maintenance  of  law  and  order  and  by  the 
individual  that  citizenship  had  its  obligations  as  well  as  its  rights. 
They  had   paid  the  dividend  which  absorbed   £118,580,  and    left 
£96,788   to  carry  forward.     Briefly  to  sum  up  the  position,   the 
company's  operations  for  the  year  under  review  had  resulted  in  their 
earning  a  total  net  income  of  £459,579,  which  had  enabled  them  to 
provide  for  depreciations,  pay  a  dividend  at  the  minimum  fixed  rate 
on  the  preferred  capital,   and  to  carry  forward  a  substantial  sum. 
Previously,  he  had  always,  whilst  being  confident  of  the  success  of 
the  company's  business,  carefully  abstained  from  any  prophecies  as 
to  the  future.     They  had  now  in  their  statistical  department  such 
data  as  enabled  them  with  as  great  a  degree  of  certainty  as  was 
possible  where  the  human  element  had  to  enter  into  calculations, 
to   foreshadow   the   future  returns   from   their  investment  in  the 
company's      business.       In     their     first    prospectus    they    fore- 
shadowed that  the  6  per  cent,  preference  shares  should  be  partici- 
pating  up   to  10  per  cent.      Their    calculations  had    been   based 
on   actual   figures    of  working  their  business.      Assuming   again 
that    their    profit   per    unit   remained    the    same    and    that   the 
notified   demands   of  the   mines  for  power  came  on  at  the  dates 
expected,  then  in  1916  they  should  be  in  a  position  to  distribute  a 
dividend  on  the  preference  shares  at  the  rate  of   10  per  cent.,  and 
on  the  ordinary  stock  at  4  per  cent.,  the  back  dividend  on  the  pre- 
ference shares    having  been    met    during  the   intervening  years. 
He  thought  that  might  be  considered  as  a  justification  of  the  first 
prospectus,  but  this  result  would  have  been  attained  without  the 
utilisation  of  the  great  power  of  the  Falls,  which  they  still  had  in 
reserve  as  a  great  hjdro-electric  problem  when  the  development  of 
Rhodesia  was   sufficiently   forward  to   demand   attention.     There 
were  other  interesting   factors.     In  January,  1915,  the  installed 
plant  in  the  stations  of  both  companies  would  amount  to  265,000  ii.  p. 
Another   interesting    feature  of  the  company's   business  was  the 
question  of  coal  consumption.     He  remembered  that  the  advent  of 
the    company's    operations    was  viewed    by   the   Transvaal   Coal 
Owners'  Association  and  the  Government  of  the  Transvaal,  who 
then  controlled  the  railways,  with  considerable  apprehension.    The 
system  which  they  had  adopted  in  their  boiler  plants  of  automatic 
stokers  enabled  them  advantageously  to  employ  the  smaller  and 
least   valuable  class  of   coal.    The  coal   owners   feared   that  the 
general   consumption  would   fall   off.     At   that   time  the  mining 
companies  were  their  chief  consumers  of  what  was  known  as  round 
coal.     The  small   coal  was  more  or  less  lost  to  the  collieries  ;  in 
fact,  it  cost  them  money  to  dispose  of  it  on  their  dump  heaps.     By 
selling  them  that  coal  they  had  been  enabled  to  dispose  of  their 
round    coal    under   more    satisfactory    conditions.    They    started 
Brakpan,  their  first  station,  in  September,  1908.     The  coal  output 
for  the  12  months  ending  September  30th,  1908,  was  2,942,000  tons  ; 
the  output  for  the  12  months  ending  September  30th,  1912,  was 
4,692,000  tons,  or  an  increase  of  1,650,000  tons.     The  figures  for  the 
output  for  the  Transvaal  alone  for  the  month  of  September,  1908, 
were  250,000  tons  ;  for  the  month  of  September,  1912,  392,000  tons  ; 
increase,  142,000  tons.    Again,  the  increase  of  coal  traffic  over  the 


Vol.7:'..  No.  1,871, ocTOBEH.'j,  191'.]      THE    ELECTRICAL    REVIEW. 


549 


railway  system,  exclusively  in  the  Transvaal,  for  the  year  1911, 
showed  an  increase  over  that  of  11»10  of  388,09')  tons. 
He  thoufjht,  therefore,  that  they  could  claim  to  have 
done  no  harm  to  the  coal-mininp  industry  of  the  Transvaal. 
They  were  indebted  to  the  Government  of  the  Union  of  South 
African  States  for  their  response  to  the  appeal  of  the  South  African 
management  for  adequate  protection  of  their  power  stations  during 
the  labour  crisis  of  last  July,  They  had  no  differences  with  their 
emplojc'a,  but  many  of  their  men  were  forced  to  join  the  strikers. 
The  head  office  and  others  of  the  engineering  stsfT  took  the  places 
of  those  who  went  out,  and  through  their  loyalty  and  zeal,  the  com- 
pany was  able  to  maintain  supply,  the  property  of  the  company 
suffering  no  damage  at  the  hands  of  the  strikers.  During  the  past 
year  the  managing  director,  Mr.  A.  E.  Iladley,  had  visited  Johannes- 
burg, and  previously  he  accompanied  the  engineer-in-chief,  Mr. 
Bernard  Price,  on  a  visit  of  inspection  of  all  the  large  and  impor- 
tant power  stations  in  America.  All  points  connected  with  the 
generation,  transmission  and  sale  of  electrical  energy  were  carefully 
considered  by  them,  but  Mr.  Hadley  told  him  that  he  was  satisfied 
that  they  had  a  system  of  supply  on  the  Witwatersrand  which 
embodied  all  the  latest  discoveries  of  the  scientific  distribution  of 
electrical  current.  Further,  he  believed  nowhere  in  the  world  on 
anything  approaching  the  same  scale  had  the  distribution  of  com- 
pressed air  throughout  the  considerable  area  over  which  they  sup- 
plied power  in  that  form  been  attempted. 

Mil  A.  E.  Hadley,  managing  director,  in  seconding  the  report, 
said  the  chairman  had  dealt  fully  with  the  figures  and  prospects  of 
their  undertaking,  but  as  he  had  recently  returned  from  Johanes- 
burg,  it  might  be  of  interest  to  add  a  few  particulars  of  a  more 
general  character.  The  total  power  supplied  along  the 
50  miles  of  the  reef  at  the  present  time  amounted  to  HO,COO  h.p., 
and  the  further  business  in  sight  necessary  to  meet  the  require- 
ments of  consumers  represented  an  increase  on  this  of  40  per  cent. 
With  the  amount  of  energy  already  being  sold,  the  enterprise 
ranked  as  the  largest  supply  company  in  the  British  Empire,  and 
it  was  exceeded^and  that  but  slightly — by  not  more  than  two  or 
three  in  the  world.  To  give  some  idea  of  the  scale  of  operations, 
he  would  mention  that  at  the  present  time  the  boilers  were  burn- 
ing on  an  average  1  i  tons  of  coal  per  minute.  After  carefully 
reviewing  the  knowledge  acquired  in  the  last  five  years  under  the 
conditions  which  existed  on  the  reef,  and  after  examining  the 
practice  and  installations  employed  in  the  largest  American  plants, 
he  was  able  to  say  that  the  system  of  their  company  embodied  the 
best  modern  experience  in  the  methods  of  supplying  power  on  a 
large  scale  ;  and  were  they  about  to  lay  out  the  system  again, 
having  the  benefit  of  the  experience  gained  since  the  stations  and 
lay-out  were  designed,  they  would  not  make  any  material  modifi- 
cations. In  view  of  the  rate  of  obsolescence  in  earlier  electrical 
enterprises,  this  was  a  matter  of  great  impor*^ance.  Experience 
gained,  both  in  South  Africa  and  America,  had  brought  about  im- 
provements in  details,  and  these  had  already  been  added  to  the 
plant  on  service,  being  introduced  as  opportunity  permitted,  thereby 
improving  the  reliability  of  the  supply.  The  difficulties  arising 
through  lightning,  which  was  very  severe  on  the  Rand,  had  been 
studied  with  the  greatest  attention,  and  had  been  perceptibly 
reduced  during  each  of  the  last  two  seasons,  and  the 
reliability  of  the  supply  compared  most  favourably  with  any 
similar  undertaking  that  he  had  seen  in  other  districts  where  heavy 
lightning  storms  were  met  with.  He  was  pleased  to  Fay  that  the 
organisation  of  the  staff  was  most  complete,  and  comprised  in  each 
branch  of  the  business  experienced  and  well-known  men,  in  whom 
every  reliance  could  be  placed.  He  considered  it  a  great  testi- 
monial to  the  staff  that  the  whole  of  the  plant  had  been  main- 
tained in  the  highest  state  of  efficiency  in  spite  of  the  fact  that  in 
the  past  the  time  available  for  overhaul  had  to  be  reduced  to  a 
minimum,  due  to  the  difficulty  of  expanding  the  company  and 
installing  plant  quickly  enough  to  deal  with  the  rapid  growth  of 
the  load.  For  example,  the  efficiency  of  their  first  stations,  which 
had  been  supplying  for  four  or  five  years  with  the  machines  on 
service  working  practically  at  full  load  throughout,  showed  no 
diminution,  and  was  as  high  now  as  when  the  plant  was  installed, 
while  the  reliability  had  steadily  improved.  This  pointed  to  a  long 
life  of  the  plant.  The  generating  plant  was  working  with  a  lower 
coal  consumption  than  he  had  seen  in  any  other  installation,  and 
the  tendency  was  still  to  improve  this. 

The  report  was  adopted  without  discussion. 


Sunderland  and  District  Tramways,  Ltd. 

In  a  circular  issued  to  the  shareholders  a  scheme  for  capital 
reduction,  foreshadowed  at  the  last  annual  meeting,  has  been  pre- 
pared. It  is  proposed  to  write  down  the  preference  shares  to  lOs. 
each,  to  make  them  non-cumulative,  and  to  extinguish  the  arrears 
of  dividend  thereon,  also  to  write  down  the  ordinary  shares  to  Is. 
each.  The  share  capital  will  then  stand  at  £51, -197  (95,495  6  per 
cent,  non-cumulative  preference  shares  of  lOs.  each,  £47,747  IDs., 
74,990  ordinary  shares  of  Is.  each,  £3,749  lOs.),  in  place  of 
£170,485,  as  at  present.  Extraordinary  general  meetings  were 
held  on  Tuesday  to  consider  the  matter,  of  which  we  shall  publish 
a  report  next  week. 


Marconis  Uirele.s.s  Telegraph  Co.,  Ltd. 

This  company  is  holding  an  extraordinary  general  meeting  at  the 
Hotel  Metropole  to-day  (Friday),  when  a  refiolution  will  be  pro- 
posed increasing  the  capital  by  the  creation  of  .'.fX).C'"j  new  ordinary 
shares  of  £  1  each,  to  rank  for  dividends  declared  in  respect  of  the 
period  commencing  January  Ist,  1914.  I»nt  in  all  other  respects  to 
r&nk  jjti/i  paKxii  with  the  existing  7.'jO,000  ordinary  .-ih ares  of  £1 
each.  In  a  circular  issued  to  the  fharcholderB,  the  directors 
announce  their  intention  to  at  once  proceed  to  erect  the  Btations  in 
accordance  with  that  contract  with  the  Postmaster- General,  which 
provides  for  payment  when  completed.  The  circular  continues  : — 
"  The  company  has  secured,  and  is  also  in  negotiation  for  a 
number  of  valuable  concessions  from  foreign  countries  for  the 
erection  of  stations  and  the  conduct  of  telegraphic  services  between 
this  countiy  and  the  principal  commercial  centres  abroad,  which, 
when  organised,  should  place  the  company  in  a  position  of  con- 
trolling perhaps  the  most  extensive  telegraph  bneinese  in  the  world. 
With  this  programme  there  is  every  reason  to  expect  that  the  com- 
pany will  secure  a  substantial  and  increasing  revenue  of  a  per- 
manent nature  without  reference  to  the  profit  dependent  upon  the 
position  which  the  company  may  hold  by  virtue  of  its  patents. 
Additional  strength  is  given  to  the  company's  position  abroad  by 
an  arrangement  which  has  been  made  for  the  acquisition  by  this 
company  of  the  majority  of  the  shares  of  the  Compagnie  Univer- 
selle  de  Telegraphic  et  Telephonic  sans  fil,  of  France,  which  com- 
pany not  only  commands  a  valuable  influence  in  certain  foreign 
countries,  but  also  owns  the  world-wide  rights,  other  than  those  of 
Germany,  of  Prof.  Goldechmidt's  inventions,  including  his  high- 
frequency  alternator." 

In  order  to  be  in  a  position  to  efficiently  fulfil  the  above  pro- 
gramme this  increase  of  capital  is  proposed. 

"This  increafe  in  the  capital  will  secure  the  company  in  the 
strong  financial  position  which  is  required,  having  regard  to  the 
rapid  development  of  the  wireless  industry  and  to  the  company's 
operations.  If  the  resolution  be  duly  passed  and  confirmed,  yonr 
directors  propose  immediately  to  ctfer  to  the  shareholders  2.">0." '00 
shares  at  the  price  of  £3  Ss.  per  share.' 

The  subscription  of  the  whole  of  the  issue  of  250,0<i0  shares  at 
£H  5s.  per  share  has  been  guaranteed  by  Messrs.  Helbert,  Wagg  and 
Russell  and  the  Banque  dOutremer. 


Eastern  Telegraph  Co.,    Ltd.— The  second  quarterly 

interim  dividend  of  H  per  cent,  on  the  ordinary  stock,  in  respect 
of  the  year  ending  December  31st,  is  announced. 

Rio  de  Janeiro  Tramway,  Light  and  Power  Co.,  Ltd. 

—Dividend  of  \\  per  cent.,  payable  November  let. 


Marconi    Wireless  Telegraph   Co.,  of  the    River 

Plate. — The  annual  general  meeting  of  this  company  was  held  on 
August  29th.  The  report  for  year  ended  May  31st  was  approved. 
It  states  that  the  plans  and  specifications  of  the  high-power  station 
to  be  erected  at  Punta  Piedras  have  been  completed  and  that  the 
installation  of  the  machinery  will  commence  in  October.  The 
station  will  be  the  most  powerful  in  the  world,  and  it  is  antici- 
pated that  direct  communication  with  Europe  will  be  carried  on 
day  and  night,  it  having  been  decided,  oni^he  advice  of  Jlr.  Marcon', 
to  increase  the  power  of  the  station  from  300  to  1,000  Kw.,  in  order 
to  eliminate  the  perturbations  hitherto  experienced  in  passing 
through  the  tropical  regions.  The  profit  and  loss  account  shows  a 
debit  balance  amounting  to  $105,740.(38  gold. — Beview  of  the  liner 
Plate. 

Dundee,  Broughty  Ferry  and   District  Tramways 

Co. — In  moving  the  adoption  of  the  report,  which  recom- 
mended a  dividend  of  '2\  per  cent,  on  the  ordinary  share?.  ex-Provost 
Brownlee  said  they  would  have  to  face  the  ditKculty  in  the  coming 
year  of  the  taking  over  of  a  portion  of  their  line  by  Dundee 
Town  Council,  which  had  the  right,  on  August  l.">th  next,  of 
taking  over  that  portion  of  the  line  from  the  old  Dundee  boundary 
to  the  new  eastern  boundary  at  Craigie.  Everything  was  going  on 
satisfactorily,  and  it  looked  as  if  that  state  of  affairs  would  con- 
tinue, whether  the  portion  of  the  line  was  taken  over  or  not.  Mr. 
George  Balfour,  in  seconding,  said  that  whenever  Dundee  Town 
Council  approached  them  they  could  rest  assured  that  the  company 
would  display  a  spirit  of  sweet  reasonableness  at  least  equal  to 
that  displayed  by  the  various  municipalities  engaged  in  the 
recent  annexation  controversy.     The  report  was  adopted. 

South    Metropolitan    Electric    light    and    Power 

Co.  J  Ltd, — Warrants  for  interest  on  the  4^  per  cent,  first  mort- 
gage debenture  stock,  payable  October  1st,  for  the  six  months  ended 
that  date,  have  been  posted. 

Anglo- Portn2;'uese    Telephone    Co.,     Ltd.  —  The 

directors  have  declared  an  interim  dividend  of  4  per  cent.,  free  of 
income-tax,  on  accoui.t  of  the  year  ending  December  Hist  next. 

Mexican  Lijiht  and  Power  Co.,  Ltd. — The  directors 

have  declared  a  dividend  of  1  per  cent,  on  the  ordinary  shares, 
payable  October  loth,  and  one  of  3 J  per  cent,  on  the  preference 
for  the  six  months  ending  October. 

Prospectus. — Bell  Telephone  Co.,  of  Canada. — Messrs. 
Higginson  i:  Co.  have  been  ofifering  for  sale  $t. 500,000  5  per  cent. 
bonds,  1925,  at  98i  per  cent. 

Japan. — The  amount  of  capital  invested  in  new  electrical 
undertakings,  ard  in  the  extension  of  existing  concerns  in  Japan 
during  the  eight  months  ending  with  August  last,  amounted  to 
£4,434,700. 

Hove  Electric  Lighting  Co,,  Ltd. — The  directors  have 

declared  an  interim  dividend  on  the  ordinary  shares  at  the  rate  of 
8  per  cent,  per  annum  for  the  six  months  ended  June  30th  last 
payable  on  October  1 5th. 
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Diek,  Rerr  &  Co.,  Ltd, 

The  directors  report  that  the  profits  earned  during:  the  12  months' 
trading:  to  June  .'!Oth,  I!il3,  amount  to  C3ii,01t2,  which,  added  to 
the  sum  brought  forward  (Jtil'^OK)),  make  a  total  of  £40,108.  Out 
of  this  sum  the  debenture  interest  and  trustees'  fees  have  been  paid, 
and  there  has  been  reserved  the  sum  required  to  provide  for  the 
premium  payable  on  the  redemption  of  the  present  debenture  stock. 
These  items  absorb  £,  1 1,483,  leaving:  a  balance  of  £28,625  available 
for  appropriation  as  under  :  To  pay  a  dividend  of  6  per  cent,  per 
annum  on  the  preference  share  capital,  £18,300  (the  dividend  for 
the  half-year  to  December  31st,  1912,  has  already  been  paid,  and  the 
dividend  for  the  half-year  to  June  30th,  1!I13,  will  be  paid  on 
October  Ist);  to  carry  forward  £10,325.  Whilst  the  profits  for  the 
year  are  sufficient  to  cover  the  payment  of  the  debenture  interest 
and  the  preference  dividend,  leaving  the  profit  to  be  carried  forward 
slig:htly  larger  than  the  amount  brought  forward  from  last  year, 
the  directors  regret  that  they  are  unable  to  recommend  the  pay- 
ment of  a  dividend  on  the  ordinary  shares.  The  special  reserve  of 
£16,000,  which  has  appeared  on  previous  balance-sheets,  being  not 
now  required  in  connection  with  the  matter  in  respect  of  which  it 
was  originally  instituted,  the  board  have  transferred  the  same  to  a 
"  reserve  for  depreciation  of  investments,"  and  have  thereby  re- 
duced the  book  value  of  the  investments.  The  lamp  department 
having  been  organised  on  commercial  lines,  a  trading  account  in 
respect  thereof  has  been  opfned  as  on  July  1st  last. 
The  meeting  will  be  held  on  October  9th. 


Eastern  EitensioD,  Australasia  and  China  Tele- 
graph Co.j  Ltd. — The  directors  have  declared  an  interim  divi- 
dend for  the  quarter  ended  June  30th  last  of  2s.  6d.  per  share. 

Babcock  &  Wilcox,  Ltd. — An  interim  dividend  of  7  per 
cent,  on  the  ordinary  shares  is  announced  for  the  half-year  ended 
June. 

ContiE  entaJ,  —  France.  —  La    Societe  rAccumulateur 

Tudor,  of  Paris,  reports  a  profit  of  £27,037  for  the  last  financial 
year. 

La  Compagnie  Electro-Metallurgique  Franco-lilspagnole  is  the 
name  of  a  new  company  which  has  lately  been  formed  in  Bordeaux 
(11,  Place  du  Quendrices)  with  a  capital  of  £20,000. 

Bank  Rate  Changed. — The  Bank  Rate  was  yesterday 

raised  from  4  J  per  cent,  to  5  per  cent. 


STOCKS    AND    SHARES. 


Tuesday  Eveningi 

As  though  to  confuse  the  Stock  Exchange  as  much  as  possible,  the 
business  in  the  Balkans  seems  to  be  starting  over  again  through 
the  unexpected  action  of  Albania.  The  possibility  of  the  whole 
affair  being  reopened  tended  to  cast  a  fresh  damper  upon  the  Stock 
Exchange,  where  spirits  fell,  and  prices  with  them.  The  threaten- 
icg  aspect  of  labour  in  certain  directions  is  also  an  unfavourable 
factor  ;  and  as  soon  as  one  strike  is  settled,  another  springs  up  to 
take  its  place  with  a  regularity  that  tends  to  become  monotonous. 

People  in  the  Stock  Exchange  are  beginning  to  ask  whether 
events  are  not  drifting  towards  an  intolerable  state  of  affairs  in  the 
labour  world,  and  a  possible  conflict  of  something  more  than 
opinion  between  employers  and  employed.  The  formation  of  a 
defence  union  on  behalf  of  the  former  class  is  one  of  those  signs 
of  the  times  which  may  prove  to  be  of  grave  significance  ;  at 
any  rate,  the  investor  views  domestic  securities  more  and  more 
from  the  standpoint  of  a  possibility  of  labour  war  upsetting  profits 
and  prices,  and  he  demands  a  return  on  his  money  commensurate 
with  the  risks  run. 

Home  Railway  stocks,  on  the  whole,  are  dull.  The  market 
enjoyed  a  brief  spurt  of  strength  in  the  middle  of  last  week,  but 
within  the  last  day  or  two  the  foreign  political  situation,  which  cast 
a  cloud  over  Consols,  weighed  heavily  also  upon  the  Home  Railway 
section.  Metropolitans  and  Districts  gave  way  with  the  rest,  and 
Underground  Electric  shares,  after  touching  4 tV.  reacted  a  trifle; 
the  Is.  shares  have  been  keeping  about  10s.  East  liondon  Ordinary 
drooped  to  7 J,  and  the  company's  junior  Debenture  stocks  are 
lower. 

Electric  Lighting  shares  remain  decidedly  firm.  It  must  be 
admitted  that  business  is  on  a  small  scale,  and  the  revived  talk 
about  the  possibility  of  the  City  of  London  Corporation  taking  over 
the  City  of  London  Electric  Lighting  Company  has  had  no 
pai-ticular  effect  since  our  last  notes  were  written.  County  of 
London  Ordinary,  on  the  other  hand,  hardened  to  1 2,  and  suggestions 
are  being  thrown  out  that  the  Corporation  might  not  stop  at  the 
City  company.  The  other  members  of  the  London  group  are  very 
firm.  Netting  Hills  have  risen  to  lOj],  St.  James'  hardened  to  Dj, 
and  Charing  Cross  Ordinary  advanced  to  4j.  South  Londons  are 
easier  ;  Westminsters  went  back  to  9. 

Last  Friday's  meeting  of  the  British  Westinghouse  Company  was 
responsible  for  the  bringing  forward  of  an  alternative  scheme  of 
reorganising  the  company  to  that  which  was  proposed  by  the 
directors.  That  this  would  probably  be  the  case  was  hinted  here 
last  week,  but  it  was  known  in  advance  that  the  modification  would 
be  offered  in  no  hostile  spirit,  ',nd  the  chairman  had  no  difficulty 
in  showing  that  the  plan  put  forward  by  the  board  was  really  the 
only  one  likely  to  be  accepted  by  the  larger  interests.  The  price 
of  the  shares  has  hardened  a  little  to  20s.  7\6..  ;  the  4  per  cent. 
Mortgage  Debenture  stock  at  67i  is  steady,  and  there  seems  to  be 
little  doubt  that  the  alterations  will  be  carried  through  in  due  course. 


Marconis  went  back  to  3^  upon  the  proposal  to  increase  the 
capital  by  the  offer  of  new  shares  to  proprietors  at  £3  58.  per  share. 
This  was  counterbalanc(<l  by  the  announcement  that  the  company 
had  arrived  at  an  agreement  witli  the  Goldschmidt  interests,  which 
should  be  an  excellent  thing  for  both.  The  price  of  Marconis 
thereupon  rose  to  A^^^  but  afterwards  dragged  a  little,  and  finished 
the  week,  so  far  as  we  are  concerned,  at  4.  Such  a  concern  must 
be  for  years  to  come  a  continual  spender  of  money  as  the  develop- 
ment of  the  business  requires  it.  There  will  be  a  small  bonus 
involved  by  the  offer  of  the  new  shares  at  3i,  and  the  market 
ought  to  be  relieved,  inasmuch  as  the  chance  of  a  heavy  increase  in 
capital  had  been  feared  for  some  time  past.  Americans  and 
Canadians  continue  in  the  close  vicinity  of  l^JV  and  lis.  Dd. 
respectively. 

Brazilian  Tractions  went  back  to  95|,  after  being  up  to  98 J. 
The  reaction  was  associated  with  statements  to  the  effect  that  the 
bond  issue  lately  made  in  Paris  by  the  Brazil  Railways,  was  not  a 
great  success,  and  that  for  this  reason,  sales  of  other  Brazilian 
sfcnrities  had  been  coming  from  Brussels  and  other  places  on  the 
Continent.  The  public  look  at  Brazilian  investments  of  all  kinds 
with  some  degree  of  caution  just  at  present,  having  regard  to  the 
uncertainties  surrounding  the  rubber  industry,  whose  product 
forms  so  considerable  a  part  of  the  revenues  of  Brazil,  its  railways, 
and  its  other  industries.  Cables  from  the  country  tell  of  business 
being  upset  seriously  by  the  crisis  in  the  rubber  trade,  so  it  is  not 
surprising  that  about  all  things  Brazilian  there  should  be  just  now 
more  than  a  flavour  of  speculation. 

The  Telegraph  market  continues  to  show  decided  firmness,  and 
the  way  in  which  some  of  the  prior-charge  stocks  have  been 
advancing  is  particularly  noticeable.  Several  shares,  too,  which 
were  quoted  ex  dividend  last  Friday,  have  recovered  the  dis- 
tributions. Anglo-American  Telegraphs  are  better  than  they  were, 
and  Reuters  rose  g  to  10^.  Mackay  Common  stock  fails  to  recover 
from  its  flatness  of  last  week,  and  the  Preferred  has  fallen  a  point. 
Oriental  Telephones  are  a  little  better  at  Ijf .  The  rises  in  the 
pre- ordinary  issues  range  from  j  to  2^  points. 

A  feature  amongst  Mexican  descriptions  is  a  sharp  fall  in  the 
price  of  Mexico  tramway  shares,  the  drop  being  no  less  than  G^ 
points.  This  came  about  in  consequence  of  rumours  as  to  a  possible 
reduction  in  the  quarterly  dividend,  which  for  some  time  past  has 
been  at  the  rate  of  7  per  cent.  The  bonds  are  unchanged,  and  the 
Common  shares  recovered  from  the  worst,  although  the  next 
official  intimation  of  the  dividend  is  awaited  with  keen  interest. 
Rio  Tramway  bonds  are  firmer,  and  Singapore  Tramways  5  per 
cent.  Debenture  stock  rose  3j  to  88  ex  dividend,  this  following 
upon  the  recent  buying  of  the  shares,  to  which  attention  was 
drawn  here  last  week.  British  Columbia  Electric  Railway  issues 
are  a  trifle  easier.     Calcutta  Trams  rose  to  65. 

In  the  Manufacturing  group,  British  Insulated  and  Helsby  Cable 
shares  advanced  to  8 J,  ex  the  dividend.  A  small  amount  of  the 
company's  4}  per  cent.  Debenture  which  happened  to  come  to 
market  was  eagerly  snapped  up  at  101 1.  India- Rubber  shares  have 
again  improved,  at  ISJ,  being  10s.  higher,  while  small  advances 
occurred  in  Castner-Kellners  and  in  Callender's  Preference.  The 
Rubber  share  market,  after  its  bout  of  flatness,  rallied  a  little,  but 
there  is  no  particular  faith  placed  in  the  outlook  for  the  moment, 
and  only  courageous  buyers  are  taking  a  hand  just  now. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Month 

Receipts  for 

oi 

Route 

Locality. 

ended 

the 

n  S 

Total  to  date. 

miles 

(4  wks.) 

montn. 

^S: 

open. 

£ 

£ 

£ 

£ 

0 

Bath 

Sept.  24 

4,625 

+    430 

f9 

38,611 

+  2,929 

Blackpool-Fleetw'd 

.,    27 

7,089 

-t- 1,265 

12 

24,746 

+  3,916 

8 

,  , 

Bristol 

„    19 

35,(38 

4  1,504 

,  , 

804,842 

-»  42,832 

30-5 

♦Biit.Elec.Trac.Co. 

,.    19 

167,475 

-t  8,740 

,  . 

4i9-8 

Chatham  and  Dist. 

„    25 

4,063 

+    464 

88 

35,F90 

+  2,114 

14-98 

.  , 

Cork 

„    2f) 

2,151 

+    149 

38 

19,a-9 

+      351 

H-89 

,  , 

Duhlin 

;:    26 

12,498 

— IL^ll 

220,388 

—  6,100 

54-25 

,  , 

Hastings 

„    25 

6,595 

-1-    414 

+  2,973 

19-3 

,  , 

Lancasliire  United 

,.    24 

7,085 

+  1,162 

£8 

58,924 

+  6,£86 

42 

,  , 

Llandudno-Col.  Bay 

„    19 

2,768 

+    255 

42 

15,551 

+  1,368 

6-5 

London  United 

„    26 

26,481 

+  1,002 

247,C96 

+  9,463 

,  , 

Tyneside 

..    24 

2,106 

+      47 

i  13 

6,981 

f      478 

ii 

•• 

Anglo-Argentine    . . 

,.    23 

216,178 

+io,,m 

39 

2,100,690 

+  176,761 

. 

Auckland 

Aug.  29 

19,543 

+    941 

7 

41,610 

+  1,160 

26-46 

1-84 

Bombay  (B.E.T.)  . . 

,  , 

,  , 

.  . 

,  , 

Brisbane 

„    31 

29,970 

+  2,290 

86 

207,178 

+48,784 

Brit.  Columbia  Rly. 

,  , 

,   , 

,   , 

,   , 

,  , 

y  •  • 

Calcutta 

Sept.  29 

19,685 

+  2,C83 

,  , 

+98,371 

, , 

Cape  Electric  T.  Ld. 

.  , 

,  , 

,  , 

,  , 

Kalgoorlie,  W.A.  . . 

Aug.  81 

3,357 

,  , 

85 

28,379 

,  , 

iW-6 

,, 

Lisbon 

,  , 

,  , 

Madras 

Sept.  16 

8,812 

+    248 

39 

80,630 

+  2,265 

15-26 

1 

Montevideo 

•■ 

•• 

•• 

•  • 

•  • 

•• 

•  ■ 

Cen.  London  Ely. 

„    27 

17,176 

-1,762 

89 

187,299 

+   9,C48 

6-78 

•4 

City  &  S.  Lon.  Rly. 

,.    27 

10.548 

-    698      £9  '  108,511 

-10,185 

7-26 

,  , 

Dublin-Lucan  Rly. 

,.    26 

589 

-    136 

]2> 

2,190 

+        66 

7 

^  , 

L'pool  Ovcrh'd  Rly. 

,.    28 

6,744 

+    406 

89 

67,078 

+  5,190 

6-6 

,, 

London  Elec.  Ry.  Co. 

,.    27 

49,565 

-     15 

f9 

527,440 

+  3,780 

21-25 

,  , 

Mersey  Railway    . . 

,.    29 

9,189 

+      84 

89 

86.982 

+  5,018 

4-6 

,  , 

Metropolitan  Rly. 

7I,C11 

+  4,664 

89 

665,427 

+  17,816 

29-25 

8-5 

Met.  District  Rly. 

,.    27 

49,462 

+    631 

39 

602, 8e9 

+  18,459 

25 

J 


*  Includes  railways  and  tramways. 
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SHARE     LIST     OF     ELZOTRIOAL     00MPANIZ8. 


EK'»LIHH    ELECTBICITT    SUPPLY   AND  POWEB   COMPANIES. 


NAMB. 


Bonrnemoath  ft  Poole,  Ord.    .. 

Do.    4J%Pref 

Do.    Beoond  fi  %  Prel. 

Do.    4i  %  Deb.  Stock.. 
Brompton  ft  KenBlngton,  Ord... 

Do.    7%  Cum.  Prof 

Oenlral  Electric  Supply,  4  %) 

Guar.  Deb.  / 

Oharlng  OroBS,  West  End  ft  Oity 

Do.    4J%0nni.  Pre! 

Do.     '^Oity     Undertaking"! 
44  %  Cum,  PreJ.  / 

Do,         Do.  4%  Deb 

OhelBea,  Ord 

Do.    4J%Deb 

Olty  o!  London,  Ord 

Do.    6  %  Cum,  Prel 

Do.    B%Deb 

Do,    4i  %  Beoond  Deb. 
County  of  London,  Ord 

Do.    6%  Pre! 

Do.    4|%Deb 

Do,    4$  %  Second  Deb, 
BdmnndBon'e,  Ord.         .. 

Do.    6%  Cum.  Pre! 

Do.    6%  Non-Cum.  Pref.      . . 

Do.    ii  %  First  Mort.  Deb.  . . 
Folkestone  .. 

Do.    6%Cnm.  Prel 

Do.    4i%FiritDeb 

HOTe  ..        .. 


Stock 

or 
Share 


10 

10 

10 

Stock 

6 

6 

100 

6 
6 


100 
6 
Stock 
10 
10 
Stock 
100 
10 
10 
stock 
Stock 
£3 
6 
6 
100 
6 
B 
100 
B 


DlTldendB 

for 

1913. 

191  •>. 

6 

fif 

♦^ 

4* 

6 

tj 

44 

H 

10 

!)t 

1 

7 

4 

i 

B 

5t 

44 

44 

44 

44 

4 

4 

5 

4t 

44 

4* 

9 

(U 

6 

0 

6 

5 

44 

4* 

6 

51 

6 

() 

!! 

44 
44 

6 

G 

^ 

44 

B 

6 

6 

5 

44 

44 

9 

Closing 

QnotallnnB 

Sept.  ;}oth. 


BJ-  lOJ 

^—  9* 

10  —  lOi 

tfS  —  98 

84-    'J 

ej-   81 

94  —  97 

44-     5 

44-  4i 

8^     4 

90  —  92 
4i—    6 
94  —  97 
lev-  174 
ISi-  18i 

114  —118 
99  —101 
11!-  121 
114—  12 

1U2|  -104^ 
98  —101 

i-     8 

4-    41 
IS-    2 
80  —  83 

45—  4ixd 
4i-    4Jxfl 

g9  —  91 
7J-    8i 


Blse 

Present 

+  or 

Tleld 

FaU 

P.O. 

£ 

S.  d. 

,  , 

6 

17    1 

14    9 

+  4 

B14    3| 

11  10 

,  , 

11     1 

.. 

1    2 

,  , 

a    6 

+  i 

0    0 

17    3 

., 

la  6 

,, 

7    0 

0    0 

,  , 

12    9 

,  , 

2  10 

,  _ 

9    0 

,  , 

4    9 

, 

9    1 

+  4 

38    0 

-4 

0    0 

•  • 

6    2 

,  , 

9    1 

,  ^ 

Sil 

•  • 

8 

8    7 

•  • 

6 

8    5 

,  , 

6 

3    I 

,  ^ 

6 

2    7 

,  , 

4  lU    0  II 

6 

9    1 

NAME. 


Kensington  ft  Knlghtsbrldge,  Ord 

Do.    4  %  Deb 

Kent  Eleo.  Power,  44  %  Deb,  .. 
London  Eleotrlo,  Ord 

Do.    6%  Pref 

Do,    4  %  First  Mort.  Deb.    .. 
Metropolitan         

Do.    4i  %  Cum,  Pref 

Do.    41  %  First  Mort.  Deb.  . . 

Do,    84%  Mort.  Deb 

Horih  Metropolitan  Power  Sup- ) 

ply,  B  %  Mortgages  (Red.)/ 

Hotting    Hill,    6  %  Non-CamJ 

Pref 

Oxford  

St.  James'  and  Pall  Mall,  Ord, 

Do.    7%  Pref 

Do.    84%  Deb 

Sonth  London,  Ord 

Do,    5  %  First  Mort.  Deb,    .. 
Sonth  Metropolitan,  1  %  Prel... 

Do.    44%  First  Deb,  Stock  .. 
Urban,  Ord 

Do.    B%  Cum.  Pref 

Do,    44%  First  Mort.  Deb, .. 
WeBtmineter,  Ord,  ,.        ., 

Do.    44%  Cum.  Prel 


Blook 

or 
Share. 


} 


• 
B 
Stock 
Stock 
8 
B 
Stock 
B 
6 
Stock 
Stock 

100 

10 

B 
B 
B 

100 
4 

100 
1 

100 

£8 
B 

100 
B 
B 


DlTldendB 
for 


7 
10 
1 
84 

64 

6 

1 

Nil 

a 

44 
10 

*i 


1913. 
8f 
4 
44 

6 

4 

4f 

44 

44 

31 

B 


6t 

10+ 

7 

34 

5 
7 
44 


44 

lit 

44 


Oloaliic       EUae  1  Praaeat 
Quotatlona      +  or     TlaM 
Sept.  ;^j'.h       FaU       p^e. 


74-  8 
88  —  91 
74  —  78 

1*-    1| 

S9  —  93 
33-    8? 
44-    44 

96  —  91 

79  -  82 

98  —101 

n  —  103 

<J  -    9i 

64-    7 

824-  B54 

2I-    34 

96  —  99 

P4  -  67  xd 

1—      » 

33-    2i 

E:t  —  8P  xd 
8|-    9i 
4i-    6J 


+  i 
+  'i 

-'4 


M  1.  a. 

6    0  ij 

4    7  U 

6  15  5 

4  7  9 

5  14     3 

4  7    0 

6  3 

5  0  0 
4  ID  1 
4    5    4 

4  19    0 


5  11    7 


B  9  10 

5  5  :i 
SOU 
4  1  10 

7  0  ;t 

6  1  0 
6  1  :i 
4  12    9 


5  4  X 
5  H  1 
4    5    9 


COLONIAL   AND   FOBEIGN   ELECTBICITT   SUPPLY   AND   POWEB. 


A  de  aide,  6  %  Prel, 

Ca.outia,  Ord 

Do.    B%Pref 

Calgary  Power,  Ist  Mort.  BdB. 
Otnadian  Oen.  El.  Com, 

Do.    7%  Pref 

Cordoba  Lt,,  Power  and T.,  Ord. 

Do,    B%Deb 

Hlec.  Lt.  and  P.  of  Coctaabamba,  1 

9  %  Bonds  f 

Bloc.  Supply  Victoria,  6  %  Ist  1 

Mort.  Deb.  j 

Bleo.  DeT,  Ontario,  5   %   Istl 

Mort.  BondB  / 

Kalgoorlle  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiqula  Power,  6%  Q.  Bs, 

Madras,  Ord.  

Melbourne,  6  %  1st  Mort,  Deb. 
Mexican  El.  Lt.,  B%  1st  M.  Bds, 
Mexican  Lt.  ft  Power,  Common 

Do.    T%Oum.  Pref 

•^O.      K  <V    I0*  Mnr*.  Roll?  BdS, 

Do.    6  %  2nd  Mort.  Bonds    .. 


B 

6 

6+ 

B 

84 

6 

6 

5 

100 

6 

5 

8100 

7 

7t 

8100 

7 

7 

1 

6 

100 

6 

5 

100 

6 

100 

B 

5 

1600 

6 

5 

10/- 

Nil 

1 

6 

8600 

B 

r, 

6 

Nil 

100 

6 

,  , 

B 

8100 

4 

4 

$100 

7 

7 

K 

6 

100 

5 

5 

4i-    64 
11-    7i 

4-  54 

91  —  03 
111  — ll.'-.xd 
117  -  122  xd 
i-       0 

91  —  93  xd 

93  —  !)5 
874—  904 
—  94 


^ 


8  IB 

102  —104 
li-    li 

103  —106 
77  -  81 
66  -  70 
P6  -101 
FOJ-  Si2i 
18  —  to 


6  17    1 

+  i 

6  116 

4  17    6 

6    7    6 

, 

0    19 

4U 

t>  14    9 

6    8    I 

.. 

6    7    6 

+  1 

6    6    4 

.. 

6  10    6 

, . 

5    6    5 

., 

Nil 

,  , 

10  13    4 

•• 

4  16    a 

'   ' 

4  14    4 

__1 

6    3    5 

5  14    4 

-n 

6  18    7 

-  4 

5    S    1 

6    5    0 

Monterey  Bly.  Light  ft  Power,  I 

5  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H,  and  Power  . . 

Northern^  Lt.,  Power  and  Coal, ) 

B  %  1st  Mort.  Bonds  J 

Blver  Plate,  Ord 

Do.    8  %  Non-Onm,  Pref,     .. 

Do.    6%  Deb.  Stock    .. 

Boy.  Eleo.  Co.,  Montreal,  44  %  1 

Ist  Mort,  Deb.  / 

Shawlnlgan  Water,  Capital 

Do.    6  %  Con.  Ist  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Orni  Lt.,  P,  and  T„  6  %  1 
Ist  Mort,  Deb,  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  1 
iBtMort.  6%aold/ 


100 

B 

5 

8100 

9 

10  f 

8500 

6a 

6a 

Stock 

10 

Do. 

6 

6 

Do, 

B 

5 

100 

44 

44 

8100 

E4 

6t 

8600 

6 

0 

Stock 
Do, 

n 

44 
44 

100 

6 

5 

1 

6 

C 

100 

6 

6 

1^  —  76 

217  —£27 

15  —  25 

207  -217 

102  —107 
974-  994 

101  —103 

140  —144 

1C54-1074 

1004-1024 

97  —100 

904-  934 

n-   is 

103  —105 


-  4 
+  3 


+A 


6  11     7 
4    8    1 


4    8 

B    9 
4  19 


4    7  5 

8  16  6 

4  13  0 

4    7  10 

4  10  0 

6    8  1 

6    8  0 

5  14  3 


TEIEGBAPH  AND  TELEPHONE  COMPANIES. 


Ansaaon  Telegraph         .. 

Do.    6%  Deb,  Red 

Anerloan  Telep,  ft  Teleg.,  Cap. 

Do.    CoUat,  Trust 
A  iglo-Amerioan  Telegraph 

Do.    6%  Pref 

Do.    Def 

A iglo  •  Portuguese   Tel.,  6  %1 
Mort.  Deb.  / 

Obill  Telephone 

Oommerolal  Cable,  Btlg.  4%  Deb. 
Cuba  Telegraph 

Do,     10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.     10  %  Cum,  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  4 4  % ) 

Eastern  Telegraph,  Ord.  Stock 

Do.    84%  Pref,  Stock.. 

Do.    4%  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Bast  and  S.  Africa  Tel.  4  %\ 

Mt.  Db.  Mauritius  Sub.  / 

Slobe  Telegraph  and  Trust      . . 

Do,    6%  Pref 

Sreat  Northern  Telegraph 
Indo-European  Telegraph 
Mackay  Companies  Common  . . 

Do,    4%  Cum.  Pref 

Marconi's  Wireless  Telegraph 

Do,    1  %  Onm,  Partlo.  Pref, 


10 

44 

stock 

6 

5 

8100 

8 

8 

$1000 

4 

4 

Stock 

8 

3 

Do. 

fi 

G 

Do. 

30/- 

100 

6 

5 

6 

8 

Stock 

4 

4 

10 

6 

6t 

10 

10 

10 

6 

4 

4 

6 

10 

10 

4 

41, 

100 

«i 

44 

Stock 

7 

7 

Do. 

B4 

34 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

SB 

4 

« 

10 

6 

6+ 

10 

6 

6 

10 

30 

5f 

36 

13 

,   , 

8100 

iioo 

6 

5 

4 

4 

1 

20 

1 

17 

6i- 
95  - 

183  - 
92  - 
62  - 

IO5J- 
234- 

102  - 

8I4- 

8i- 

141- 


61- 

98  - 

128  - 
764- 
97  - 
124- 

95  - 


U  - 

12  - 

SOA- 
57*- 
B2  - 
67  - 

8i- 
8i- 


■  73 

6    2    0 

97 

+  2 

6    3    1 

184  xd 

5  19    5 

94 

-t-l 

4    5    1 

65 

,  , 

4  12    4 

-1064 

,  , 

6  12    8 

asg 

+  4 

6    7    0 

104 

4  16    2 

1% 

,  , 

6    6    7 

8iJ4xd 

+  a 

4  15  10 

9; 

,  , 

6    9    9 

■16, 

,  , 

6    9    0 

8;  xd 

,  . 

6    0    8 

7   xd 

+  i 

6  18    0 

74 

5  12    3 

100 

.  • 

4  10    0 

131 

+  h 

6    6  10 

774 

+  4 

4  10    4 

99 

■12 

4    0  10 

18 

,  . 

6    7    8 

97 

42 

4    2    6 

1014 

+   4 

3  18  10 

114 

,  , 

6    4    4 

lajsd 

,  ^ 

4  16    0 

824 

,  , 

6    3    1 

59 

,  , 

5  10    2 

85 

,  , 

5  17    8 

70 

-1 

5  14    4 

4 

,, 

5    0    0 

88 

•  • 

6    0    9 

Monte  Video  Telephone,  Ord. . . 

Do.    6%  Pref 

New  York  Telep,,  44%  Oen.  Bnds. 
Oriental  Telep.  and  Eleo.         .. 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4  %  ) 
Guar.  Debs.  / 

Renter's       

Submarine  Cables  Trust 
Telephont  Co.  of  Egypt,  44  %  1 
Deb.  Red.  / 
United  River  Plate  TelepLone 

Do.    6%  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4  %  Debs.,  1  to     ,600) 
guar,  by  Bras.  Sub.  Tel.  j 
West  India  and  Panama  Teleg, 

Do.    6  %  Cmn.  Ist  Pref. 

Do.    6  %  Cum.  and  Pref, 

Do.    6  %  Debs 

Western  Telegraph,  Ltd.         .. 

Do,    4%  Deb 

Western  Union  44  %  Fdg,  Bonds 


I 
1 

100 

I 

1 

stock 

Do. 

10 
Oert. 

Stock 

B 
B 

94 
100 

10 

10 

10 
100 

10 
stock 
81000 


6 
B 

44 
10 
6 
4 


10 
6 

44 

8 

K 

24 
4 

^1 
6 
B 
71 
4 
44 


6 
5 

44 

6 
4 


lot 

6 

44 
6*^ 
5 


6 
6 
5 
7 
4 
44 


99i-lC0| 
li-    I4 

1»-    It 

86  —  83 

96J-  964 

9i  -  Ki 
124  -127' 

95-97 

64—    7 
6—64 

lA-iA 

94  —  97 

28-  2, 
98-  ICt 
9|-  9i 
9b  —101 
123-  IPi 
934  -  P54 
94  —  97 


s4 


4  24 
43 


13 

14 

9 

6 

16 


10  11 


4    1    3 

9  IS  10 
4  14    6 

«  13    9 

6  14  4 
4  110 
4    3    4 

4    2    6 


6  11 

18 


'Unless  otherwise  stated,  all  shares  are  fnlly  paid,  a  Paid  in  deterred  interest  warrants,  i  Interim  Dividend, 


3s.  in  Funded  Dividend  Certs. 
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SHARE    LIST    OF    ELECTBIOAL    OOMPANlEB.-iConivnued.) 

ELECTRIC   RAILWAYS   AND   TBAMWAT8.— HOME. 


NA'ME. 


Ord. 


Bkth  Trams,  Piel, 

Do.    6%Pref 

Do.    4i%Deb.  ..    «  .. 
Brit.  Eleo.  TrBO.,  6  %  Pref,     . . 

Do.        Do.  Deferred 

Do.        Do.  6%Cum.Pr'( 

Do.  7%  Non-Cum.  Pr'f. 

Do.  5%Perp.  Deb.      .. 

Do.  4i  %  Ini  Deb. 

Central  London  Railway,  Ord. 

Do.    Gtd.  Assented    .. 

Do.    Pref 

Do.    Gtd.  Assented     ..        .. 

Do.    Def 

Do.    Gtd.  Assented     .. 

Do.    4  %  Deb 

City  ft  8.  London,  5  %  Pref.,  1891 

Do.        Do.         1896    .. 

Do.         Do.         1901    .. 

Do.        Do.         1908    .. 

Do.    4%  Deb 

HsBtings  Trams,  6  %  Pref. 

Do.    4J%Deb 

Ijle  of  Thanet  Trams,  5  %  Pref . 

Do.    4  %  Deb 

Tjanoashire  United.  R  %  Dsb.  .. 
London  and  Suburban,  Ord.    . . 

Do.         Do.     5  %  Cum.  Pref. 

Do.         Do.     ih  %  l8t.  Deb. 


Btook 

or 
Bhare. 


I 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

mo 

100 
100 
100 

1 

100 

6 

100 

100 

1 
1 

100 


DWIdendB 

for 

1913. 

1913. 

Nil 

6 

5 

4i 

•  • 

4J 

6 

"e 

3 

6 

5 

4* 

44 

a 

3 

, , 

4 

4 

4 

,  , 

4 

a 

,  . 

4 

4 

4 

6 

5 

6 

5 

6 

5 

6 

6 

4 

,   . 

6 

6+ 

44 

44 

^4 

4 

4 

6 

5 

•  ' 

5+ 

44 

44 

Closing 
Qnotations 

Sept.  30th. 


14-    ?' 
70  —  75  xd 
12  —  14 
44-    6 
86  —  89 
49  —  62 

92  —  85  xd 

76  -  79 

78  —  75 

79  —  81 

77  —  79 
81  —  83 

76  -  77 
79  —  81 

97  —  99 

98  —100 
98  —100 
97  —  39 
97  —  99 

93  —  95 
4-    |xd 

66  —  71  xd 

73  -  78 

77  -  81 
i-     i 

a-    -ii 

73  -  78 


Rise 

Present 

+  or 

Tleld 

Fall 

P.O. 

— 

£  s.  d. 

Nil 

6    S    0 

6    0    0 

.. 

6  14  10 

+  1 

6  15    5 

6    5    3 

6  14    0 

4    0    0 

4  18    9 

5     I    8 

4  16    8 

2  12    0 

4  K    9 

4    0  10 

5    0    0 

5    0    0 

6    10 

6    1    9 

i    4    3 

8    0    0 

6    6    9 

4  17    7 

5    2    7 

+  2 

6    3    5 

If 

5  i5    5 

NAME. 


L  )ndon  Elec.  Rallw'yB,4  %  Deb. 
L  jndon  United  Trams,  4  %  Deb. 
Metropolitan  Hallway  Oonsol. .. 

Do.    Burplns  Lands    . .        . . 

Do,    84%  Deb 

Do.    84%  Pref 

Do.    84%  Con.  Pref 

Metropolitan  District  Ord, 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien    ..        .. 

Do.    4*  %  First  Pref 

Do.    84%Otd 

Metro.  Eleo.  Trams,  4}  %  Deb, 

Do.    6%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    4i%Deb 

South  Metro.  Trams,  6  %  Pref, 

Do.    4%  Deb 

Underground     Eleo,    Railways 

Do.    "A" 

Do.    6%  First  Cam.  Inc.  Deb 

Do.    44%  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do.    6%  Pref 

Do,    44%  Deb 


Stock 

or 
Share. 


» 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
6 
B 
100 


Dividends 
for 


Closing 

Qnotations 

Sept.  3Cth. 


91  - 
60  - 
46i- 
69  - 
88  - 
78  - 
77  - 
33|- 

136  - 

92  - 
96  - 
82  - 
74  - 
82  - 
87  - 


93 

, , 

64 

—1 

461 

-  2 

61 

•  • 

85 

,  , 

80 

+  1 

79 

,  , 

84J 

-4 

139 

94 

•  • 

97 

■  • 

81 

76 

•  • 

86 

,  , 

90  xd 

n 

•  • 

Rise 

+  or 
Fall 


-4 
-'4 


Present 

Yield 

p.o. 


t  s.  d. 
4  6  0 
fi    5 

a  4 

4  10 

4  a 

4    7 
4    8 

Nil 
4  6 
4  6 
4  2 
6  7 
4  12 
6  4 
6  11 


7    6  6 

6    6  5 

6    0  0 

5  11  1 
Nil 
Nil 

6  6  1 
4  9  1 
6  11  2 

Nil 


6    6    0 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anarlo-Arf!.  Trams,  Ist  Pref.     .. 

Do,    and  Pref 

Do.    4%  Deb 

Do,    44%  Deb 

Do.    5%  Deb 

Aaokland  Trams,  fi  %  Deb.       .. 
Bombay  Elec.  8.  A  Traoia,  Pref, 

Do.    44%  Deb 

Do.    6  %  2nd  Deb 

Brazilian  Traction  Light    and  \ 
Power  J 
B  isbane  Trams  Infi.,  Ord. 

Do.    5%  Pref 

Do.    44%  Deb 

B,  Colombia  Eleo.  Rly.,  Def,    .. 

Do.    Pref.  Ord 

Do,    6%  Pref 

Do.     44  %  Ist  Mort.  Deb.      .. 

Do.    44  %  Vanooaver  Deb.    .. 

Do.    4i%Con.  Deb 

CalooHa  Trams,  Ord 

Do.    6%  Pref 

Do.    44%  Deb 

Cape  Eleotrio  Trams 

Oity  Buenos  Aires  Trams  (1904) 

Do,    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  6  %  Deb, 
Havana  Eleo.  Rly.,  6  %  Bonds 
Kalgoorlie  Eleo.  Trams  .. 

Do.    6%  A  Deb,  .. 

Do.    6%BDeb 


D 
6 

§ 

54 
64 

100 

4 

4 

100 

44 

ih 

100 

6 

5 

100 

6 

5 

10 

6 

6 

100 

44 

4* 

100 

6 

6 

$100 

6 

6f 

6 

8 

8t 

6 

6 

5 

100 

4* 

44 

100 

8 

8t 

100 

6 

6 

100 

6 

5 

40 
100 

4 

44 

^4 

44 

100 

4 

4J 

6 

7* 

6 

5 

5 

100 

44 

44 

1 

5 

6 

6t 

5 

100 

4 

4 

100 

6 

6 

$  .000 

R 

5 

1 

Nil 

100 

6 

6 

100 

8 

4}J- 

41- 
92  - 
964- 
984- 
100  - 
10|- 
94  - 
96  - 

954—  964 


■  4 

•  94 

■  984 

1004 

■102 

■  114 

•  96 


4|- 
99  - 
125  - 
111  - 
101  - 
100  - 
lOO  - 

91  - 
6  - 
4i- 

96  - 

H- 
BA- 

92  - 
904 
944 

85 

as 


-  7i 

-  H 

-102 
-123 
-115 
-105 
-103 
-102 

-  94 

-  64 

-  Bi 

-  99 

-  H 

-  97 

-  944 

-  984 

90 
86 


6  11    4 

•  • 

6  18  11 

,  , 

4    6    1 

+  4 

4  11    6 

4  19    6 

4  18    0 

^  , 

6    4    4 

4  13    9 

6    1     0 

-2 

6    4    4 

6    5    0 

4    8  11 

4    8    3 

-1 

6    6    0 

-1* 

5    4    4 

-14 

4  15    3 

4    7    6 

,  . 

4    8    8 

-2h 

4  10    5 

+  i 

6  15    5 

4  17    7 

,, 

4  11    0 

,  ^ 

6    3    1 

4    9  11 

4    2    6 

6    6  10 

5    1    6 

Nil 

6  11    1 

•  • 

•  • 

La  Plata  Bleo.  Trme,  Ord,         . . 

Do.    Pref 

Lisbon  Eleo.  Trams,  Ord.         .. 

Do.    6%  Pref 

Do.    6%  Deb 

Madras  Elec.  Tr.  6%  Cum.  Pref. 
„  Elec.  Tr.  (1UU4),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb. . . 
Manila  Eleo,  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    .. 

Do.    6%  Bonds 

Para  Eleo.  Rlys.  &  Lt.,  Ord.    .. 

Do.    6%  Pref 

Do.    6%  Ist  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.    .. 
Rangoon  El.  Tr.  &  Sap.,  Pref, .. 

Do.    44%  Ist  Deb 

Riode  Janeiro  Trams,  IstMort. ) 
6  %  Bonds  j 

Do.    6%Mort.  Bonds 
Sao  Paalo  Tram,  Lt.  and  P.) 
6  %  1st  Deb.  I 
Singapore  Trams,  6  %  Deb. 
Soathern  El.  Tr.  B.A.,  6  %  Deb. 
Un.  Elec.  Trams  Monte  video  . . 

Do.    6%  Pref 

Do.    6%  1st  Deb 

Winnipeg  Bleo.  Rly,,  44  %  Deb. 


1 

I 

4gd. 

6 

1 

6 

6t 

1 

6 

6 

100 

6 

6 

6 

6 

6 

100 

6 

5 

100 

6 

5 

$1000 

6 

5 

$100 

7 

7 

,  , 

6 

5 

100 

6 

6 

e 

10 

lot 

6 

6 

6 

100 

6 

6 

1 

64 

,  , 

6 

6 

6 

100 

44 

44 

•  • 

6 

6 

100 

6 

5 

$500 

B 

5 

100 

B 

6 

100 

B 

5 

6 

7 

7 

B 

6 

6 

100 

6 

5 

100 

4i 

44 

|-    i 

-^ 

1-  1  xd 

•  • 

1-li 

,  , 

ii-   ix% 

,  , 

91  -  96 

•  • 

41-    6  xd 

101  —103 

87  -  89 

97  —  99 

90  -  84 

-«4 

91  —  93 

984-  954 

6-64 

,  , 

41  —    64 

,  , 

984-1004 

•  • 

14-  li 

•  • 

6—64 

,  , 

96  -  97 

•  • 

102  J -1034 

+  i 

97  -  98 

•  • 

1024-  1044 

.. 

86  —  90  xd 

4  34 

93  —  95 

41-    5 

4jti-   6A 
97  -100 

•• 

984  -lOOj 

•  • 

6  0  0 
4  16  1 
6  10 
6  4  3 
6  0  0 
4  17  1 
6  la  4 

6  10 

7  8  11 
6  7  6 

6  5  8 

7  18  10 
6  17  1 
4  19  6 
4  0  0 
6  9  1 
4  12  9 


4  16  7 

6  2  0 

4  IS  8 

6  11  1 

6  6  3 

7  0  0 
6  18  7 
6  0  0 
4  9  7 


MANUFACTURINe  COMPANIES. 


Aron,  Ord 

Do.    6%  Pref 

Baboook  &  Wlloox  .. 

Do.    Pref 

British  Aluminium,  Ord  I 

Do.    6  %  Cum.  Pref 

Do.    6  %  Prior  Lien  Debs,  . . 

Do.    Dob.  Stk 

B  I.  AHelsby  Cables 

Do.    Pref.  

Do.    Deb 

Brlush  Thomson-Hanston,  Deb, 
British  Westinghouse,  Pref,    .. 

Do.    Deb 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb,     . . 

Do.    44%  Deb 

Do.    44  %  Second  Dob. 
Callender's  Cable 

Do.    Pref.  

Do.    Deb 

Oastner-Eellner 

Do.    Deb...        ..        ,.        .. 


7 

6 

6 

16 

6 

6 

6 

6 

100 

6 

5 

100 

6 

5 

6 

10 

6 

6 

6 

lUO 

a 

44 

100 

44 

a 

Nil 

100 

4 

4 

100 

6 

6 

1 

,  , 

,   . 

1 

•  • 

,  , 

a 

Nil 

100 

6 

6 

100 

4. 

44 

100 

4,: 

44 

6 

15 

6 

6 

6 

100 

44 

4A 

1 

20 

100 

44 

44 

14- 

3^- 

n- 
u- 

92  - 

84  - 

Sl- 

(!  - 

100  - 
92^- 

et- 

101  - 

a/-- 

8/-  - 
0  - 
704- 
85A- 
23"- 
11  - 

47   - 
86  - 

BH- 

Wi  - 


i3 

•  • 

8  12    4 

^S 

,  , 

7  la   4 

3fl, 

6    0    5 

ir« 

4    3    6 

1;"!, 

,  . 

16 

,  , 

6    8    0 

95 

5    6    8 

86 

-1-  * 

5  16    8 

81  xd 

+  V'fl 

5  14    3 

64 

-1-  * 

4  12    4 

103 

+  1 

4    7    5 

953 

4  14    0 

14 

Nil 

6J 

5  15  11 

104 

,  ^ 

6  15    6 

8/. 

Nil 

8,6 

Nil 

i 

,  , 

Nil 

■  754 

,  , 

6  12    5 

■404 

,  , 

a    2    2 

•27 

16  13    4 

■  11 J 

6    7    8 

■   H 

-,'. 

4  17    7 

•99 

4  10    6 

■    3Jf' 

-I'h 

6    1    7 

-105 

•  • 

4    6    9 

Deb, 


Crompton  &  Co. 

Dick,  Kerr 

Do.    Prcl, 
Edison  &  Swan,  A,  £8  paid 

Do.    fully  paid  . . 

Do.    4%  Deb 

Do.    6  %  Second  Deb. 
Eleotrio  Construction    .. 

Do.    Pref 

Greenwood  &  Batley,  Pref 

Do.    Deb 

General  Electric,  6%  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G,  &  T,     .. 

Do,    Pref. 
Telegraph  Oonstraotion.. 

Do.    Deb 

WlUans  &  Robinion 


100 

6 

1 

Nil 

,  . 

1 

fi 

6 

6 

Nil 

6 

Nil 

100 

4 

4 

100 

6 

5 

2 

6 

a 

T 

7 

10 

T 

7 

100 

5 

10 

6 

e 

100 

4 

4 

6 

16 

101 

6 

; 

44 

100 

44 

10 

n 

10 

6 

6 

la 

20 

51 

100 

4 

4 

100 

4 

4 

644  -  694 

S^    li 

li-    1 

58  —  62 

63  —  08  xd 

1  -    li 

n-  24 

Gi-    7  J 

92  -  94 

94-  lOJ 

87  -  92  xd 

12J-  13 

iU-   5r^ 

101-103 

13i  -  141 

+  4 

9§  -  104 

87  -  89 

96  —  98 

66  —  60 

8    8    0 

7  13  10 
NU 
Nil 

6  9    1 

7  7 

8  0 
6  11 

9  13 


1 

0 
9 
2 
2 
8 
11 
6  15  5 
4  8  11 
7    5 


5  4 

6  14 

4    7 


4 
6  5 
4  18 
6  3 
4  1 
6  13 


♦  Unlcs    otherwise  stated  all  shares  ate  fully  paid. 


f  Interim  d 


Bank  rate  of  Discount  44  per  cent.,  April  17th,  1913. 
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METAL    MARKET. 


THE  MUNICIPAL  TRAMWAYS  CONFERENCE. 


SPELTER  fG.O.B'3.^ 

1 

^mm 

.^ 

^    _ 

■ 

- 

- 

^ 

— 

— 

-= 

,y 

.^ 

... 

- 

^■M 

^ 

Vi, 

•- 

-^ 

^ 

— 

— 

— 

^ 

LEA 

D    (EN 

G 

LISH 

) 

J 

FlDctnatioDB  In  September. 

Kept.  12  3  4  5  8  9  101112151617181922232425262930 
je25 
24 
23 
22 
21 

ao 

£22 
21 
20 
19 
18 

64/- 
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A  Big  Gas  Engine. — Writing  in  Poiver,  Mr.  F.  R.  Low 
gives  Bome  particulars  of  the  power  plant  in  the  Ford  Motor-Car 
Works,  in  Detroit.  The  first  unit  installed  was  a  35  x  48  in.  two- 
cylinder  tandem  producer-gas  engine,  running  at  100  k.p.m.  It 
drives  an  850-KW.  Western  Electric  generator  and  a  2,0U0  cb.  ft.  air- 
compressor,  to  which  it  is  cross-connected,  and  develops  only  about 
one-quarter  of  the  power  which  the  works  at  present  demand.  The 
new  large  engine  was  built  at  Hamilton,  Ohio,  by  the  Hooven, 
Ovvens,  Rentschler  Co.  The  engine  casting  is  designed  symmetrically 
around  the  centre  line.  There  is  no  massive  bed-plate  ;  the  weight 
is  carried  directly  by  the  foundation  with  light  sole-plates  and 
guides  at  the  places  where  movement  will  take  place.  There  are 
four  double-acting  cylinders,  42  x  72  in.,  two  in  tandem  upon  each 
side,  held  together  with  four  6-in.  tie-bolts.  The  engine  is  designed 
to  run  at  85  E.P.M.,  or  1,020  ft.  piston  speed.  There  have  been 
gas  engine  cylinders  of  greater  diameter,  but  this  length  of 
stroke  gives,  it  is  believed,  the  greatest  displacement  that  has 
yet  been  attained  per  cylinder.  The  length  of  the  engine  from  the 
front  of  the  pillow-block  to  the  end  of  the  tail-rod  extension  is 
73  ft.,  and  its  overall  width  is  32  ft.  The  crankshaft  is  32  in.  in 
diameter,  25  ft.  long,  carrying  an  80-ton  fly-wheel  and  a  2,o0U-KW. 
generator  armature,  and  the  connecting  rods  weigh  10,300  lb.  each. 
The  generator  is  capable  of  carrying  a  25  per  cent,  overload,  and 
the  engine  has  a  capacity  of  6,000  i.h.p.  The  lay-shafts  are  driven 
by  bronze  worms  upon  the  main  shaft,  and  are  divided  by  pin 
couplings,  so  that,  as  expansion  takes  place,  each  section  remains 
with  its  particular  cylinder.  Each  lay-shaft  carries  four  cranks, 
one  for  each  end  of  each  cylinder,  and  each  crank  operates  both  the 
inlet  and  the  exhaust  valve  of  the  end  which  it  serves.  Both  of 
these  valves  are  of  the  mushroom  type,  and  are  located  in  pockets 
in  the  bottom  of  the  cylinder.  Governing  is  by  the  quantitative 
method,  and  the  governor,  which  is  of  the  Jahns  type,  has  no  other 
work  to  perform  than  to  adj  ust  the  position  of  the  tripping  cams. 
The  entire  gear  is  direct-acting,  simple  and  accessible.  Water  for 
sonling  the  pistons  is  taken  in  at  ithe  crosshead  between  the  two 
cylinders  through  a  telescopic  rod. 


Ix  our  last  issue  (page  505)  we  briefly  referred  to  the 
opening  day's  proceedings  of  tbe  Municipal  Tramwajs  Con- 
vention, which  was  held  at  Sheffield  last  week.  The  pro- 
ceedings commenced  with  an  informal  reception  at  the 
Victoria  Station  Hotel  on  the  Tucstlay  evening,  and  on 
Wednesday  and  Thursday  ^Ir.  A.  R.  Fearnley  presided  over 
meetings  at  the  Town  Hall,  where  the  visitors  received  an 
official  welcome  by  the  Lord  Major  (Aid.  S.  OJxtrn)  on 
Wednesdi.y  morning.  Fortunately  for  the  visitors,  the  steel 
city  was  in  its  sunniest  mood,  and  this,  coupled  with  the 
complete  programme  which  bad  been  arranged,  made  the 
three  days'  stay  a  very  pleasant  one. 

Many  of  the  visitors  were  entertained  at  luncheon  by  the 
Sheffield  Tramways  Committee  on  both  Wednesday  and 
Thursday  ;  on  the  evening  of  the  former  day,  many  availed 
themselves  of  the  Tramways  Committee's  invitation  to  the 
Lyceum  Theatre,  and  subsequently  to  supper  at  the  Town 
Hall,  at  the  invitation  of  the  Lord  Mayor. 

For  Thursday  afternoon  a  series  of  visits  had  been  arranpred 
to  local  works,  including  those  of  Messrs.  Edgar  Alien  k  Co., 
Hadfield's  Steel  Foundry  Co.,  and  S.  Osborn  &  Co.,  and  to 
the  local  power  stations,  tramway  depots,  and  Sheffield 
University.  In  the  evening  the  annual  dinner  took 
place  at  the  Victoria  Station  Hotel,  which  was  the  head- 
quarters of  the  Association  during  its  visit. 

On  Friday  morning  an  early  start  was  made  with  the 
annual  business  meeting,  at  which  Aid.  H.  Lindsley,  Salford, 
was  elected  president,  and  Mr.  Peter  Fisher,  Dundee,  vice- 
president  of  the  Association  for  the  ensuing  year  ; 
subsequently  the  day  was  almost  wholly  devoted  to  an 
excursion  to  the  Dukeries,  including  a  visit  to  Welbeck. 

Presidential  Address. 

In  the  course  of  his  Presidential  addrses,  Mr.  A.  R.  Fearnley 
(general  manager,  Sheffield  Corporation  Tramways)  said  that  19 
applications  were  deposited  in  Parliament  by  municipalities  at  the 
beginning  of  the  year,  relating  wholly  to  or  containing  clauses  as 
to  tramways,  motor-'buses,  or  railless  traction  powers.  In  actual 
tramway  operation,  improvements  were  constantly  being  brought 
about.  There  was  a  tendency  on  all  systems  to  improve  "running 
time,"  and  large  sums  were  being  spent  in  removing  small  equip- 
ments with  which  cars  were  fitted  12  or  14  years  ago.  and 
replacing  them  with  equipments  double  the  size  and  of  an 
improved  type — the  interpole  motors  having  proved  a  success  and 
now  being  generally  adopted  as  more  capable  of  coping  with  the 
heavier  traffic  requirements  of  to-day. 

In  those  towns  which  were  early  in  the  field  with  electric  trac- 
tion, car  bodies  were  being  re-designed  and  reconstructed,  giving 
easier  and  safer  access,  with  covered  top  decks  and  increased 
carrying  capacity.  Speeds  were  gradually  being  increased,  with 
the  result  that  calls  had  been  made  upon  the  power-house  and 
permanent-way  branches  of  the  department  earlier  than  they 
would  have  been  under  the  old  condition  of  things. 

As  a  result  of  the  experience  gained,  better  work  was  being  put 
into  tramway  tracks  to-day  than  at  any  time  previously  in  the 
history  of  the  undertakings  ;  the  mechanical  joint  was  rapidly 
becoming  obsolete,  and  welded  j  nnts  were  being  almost  universally 
adopted. 

The  idea  of  isolating  the  tramway  power  house  from  the  other 
supply  stations  in  the  district  was  being  abandoned,  and  in 
Sheffield  they  hoped  before  the  end  of  the  year  to  have  com- 
pleted arrangements  by  which  any  of  the  three  power  houses  would 
be  available  for  tramway  supply,  in  case  of  heavy  load,  and  at  other 
necessary  times.  In  other  words,  the  plant  which  was  being  used 
during  :A  days  in  the  week  to  supply  power  to  the  large  works 
in  the  east  end  of  the  city,  would  be  available  for  weekend.  Bank 
holiday,  and  football  traffic.  In  addition,  demands  for  more  fre- 
quent services  had  to  be  met. 

The  length  of  the  Id.  stage  was  playing  a  more  important  part 
in  the  development  of  municipal  areas  than  many  people  had  any 
idea  of.  It  was  one  of  the  most  valuable  assets  of  all  large  towns 
to  be  able  to  transport  their  passengers  a  distance  of  three  miles 
from  the  centre  for  Id.,  and  very  wide  benefits  would  be  derived 
from  a  policy  of  this  description. 

In  1912  the  railways  of  this  country  only  added  24  miles  to  their 
tracks,  and  carried  nearly  32  millions  fewer  passengers  than  in  the 
previous  year  ;  whereas  on  the  tramways  the  passengers  carried 
for  the  12  months  dealt  with  in  the  last  Board  of  Trade  Return 
showed  an  increase  of  220  millions  on  the  previous  year. 

The  decision  of  Parliament  on  the  London  County  Council 
(.Tramways  and  Inprovements)  Bill,  1913,  and  the  revereal  of  the 
Parliamentary  Committee's  decision  with  regard  to  compulsory 
running  powers  was  a  notable  victory  for  the  County  Council,  »nd 
might  be  useful  to  many  of  them  on  future  occasions.  The 
decision  of  the  Lords  of  Appeal  on  yie  Rating  of  Tramways  was  a 
disappointment,  and  meant  a  reversion  to  the  p.-evious  heavy  charge 
that  was  made  upon  them  each  year  for  the  rating  of  their  systems. 
To  the  Sheffield  tramways  the  decision  meant  an  extra  charge  of 
j£  4,200  per  annum.    The  report  of  the  Select  Committee  on  Motor 
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Traffic  appeared  to  assist  in  many  ways  the  demand  for  equality 
of  treatment  for  which  they,  as  tramway  owners  and  operators, 
were  now  asking-.  The  essentials  on  which  the  Committee  agreed 
were  definitely  stated.  Summarised,  they  meant  control  by  a 
Government  department  in  consultation  with  local  authorities. 
It  was  quite  clear  that  whatever  the  results  of  present  develop- 
ments migrht  be,  the  leading  municipalities,  at  any  rate,  intended 
still  to  control  the  systems  of  traction,  and  it  remained  for  them 
to  see  that  their  sinking  funds  were  in  such  a  healthy  condition 
that  they  were  in  a  position  to  take  advantage  of  any  change  that 
might  be  found  to  be  advisable.  Tbe  30-year  loan  periods  which 
were  granted  when  powers  were  obtained  in  the  early  days  to 
construct  the  tramways  might  not  after  all  turn  out  to  be  the 
advantage  which  at  that  time  they  considered  them,  seeing  that 
id  many  cases  all  the  available  balances  were  used  for  other  than 
tramway  purposes. 

During  the  past  session  in  Parliament  a  considerable  number  of 
municipal  authorities  had  obtained  powers  to  work  motor  traffic, 
and  his  remarks  on  this  subject  chieflv  referred  to  the  motor-'bus. 
He  recognised  that  the  question  of  the  motor-'bus  was  the  one 
that,  next  to  their  own  business,  loomed  largest  in  the  minds  of 
most  tramway  operators  in  the  country,  whether  municipally  or 
company  controlled.  To  some  members  it  was  a  question  of 
unfair  competition  with  the  tramways,  and,  perhaps,  for  the 
moment  only,  that  was  the  most  serious  phase  of  it.  There  would, 
he  was  sure,  be  unanimity  in  accepting  and  supporting  the 
resolution  put  forward  by  the  Croydon  and  other  Borough  Councils 
in  the  Metropolitan  area  in  this  matter. 

To  a  number  of  municipalities  it  was  either  a  question  of  extension 
of  their  tramways  or  substitution  by  the  motor  vehicle  or  trolley  car, 
and  this  was  undoubtedly  the  most  interesting  problem  for  the 
provinces.  His  personal  views  on  this  matter  were  that  thiere  were 
good  types  of  motor  and  trolley  vehicles  to  be  obtained,  the  carriage 
portion  of  which,  however,  was  somewhat  crude  and  ugly,  and 
followed  much  too  closely  upon  the  lines  of  the  old  horse  'bus,  and 
provided  very  limited  accommodation  when  compared  with  that  to 
which  tramway  passengers  were  now  accustomed  ;  that  there  were 
very  few  roads  in  the  provinces  which  were  really  suitable  yet  for 
such  a  vehicle,  and  that  it  was  now  more  a  problem  of  the  road 
than  the  vehicle. 

There  was  a  large  mileage  of  tramway  permanent  way  which 
required,  or  would  shortly  require,  renewal.  Here,  then,  was 
an  opportunity  for  some  authority  to  make  an  interesting  and 
valuabla  experiment  by  taking  an  existing  tramway  route,  the 
traffic  results  of  which  were  well  known,  and  deciding  that  the 
tramway  service  on  this  route  should  at  least  experimentally,  if  not 
permanently,  be  withdrawn  and  a  suitable  road  surface  be  laid  down 
and  motor  'buses  or  trolley  vehicles  substituted  for  the  cars. 

The  motor  or  trolley  vehicle  would  cut  down  the  available  com- 
fortable accommodation  for  over  six  months  in  the  year  to  one- 
third  the  present  accommodation,  if  a  similar  service  and  a  similar 
number  of  vehicles  as  were  already  provided  by  the  tramways  were 
substituted.  The  total  working  expenses  should  certainly  not  be 
more  than  total  tramway  costs,  which  figure,  however,  would  not 
include  any  allowance  for  road  maintenance  over  and  above  the 
petrol  tax  of  l^d.  per  gallon,  so  that  if  the  routes  were  outside  the 
city  or  borough  boundaries,  this  figure  would  need  adding  on,  at 
any  rale,  until  the  question  of  contribution  to  road  maintenance 
was  finally  settled.  There  was  no  difficulty  in  obtaining  contracts 
for  tiic  maintenance  from  first-class  firms  at  Id.  (or  lees)  per  'bus- 
mile,  and  instead  of  motor  spirit  being  more  expensive,  as  was 
anticipated,  the  present  indications  were  that  before  very  long  there 
would  be  a  drop  in  price,  so  thit  'buses  might  be  worked  at  an 
even  lower  figure  than  they  were  to-day.  So  far  as  electrically- 
propelled  vehicles  were  concerned,  electric  power  promised  to  have 
the  same  tendency. 

They  must  try  and  keep  an  open  mind  when  considering  this 
question.  Although,  so  far  as  he  could  see  at  present,  there  was 
little  likelihood  of  the  motor-'bus  taking  the  place  of  the  tramcar 
for  heavy  traffic,  it  must  be  remembered  that  great  improvements 
were  likely  to  be  made  in  the  efficiency  of  the  present  vehicles. 
It  would  be  of  great  advantage  to  them  all  when  reliable  figures 
were  published  in  detail  under  tbe  standard  form  of  tramway 
accounts,  as  he  anticipated  they  would  be  early  next  year  by  quite  a 
number  of  municipal  tramway  departments. 

The  Sheffield  Tramways  Committee  ordered  10 'buses,  and  they 
had  been  working  regular  services  since  tbe  beginning  of  February 
last ;  the  'buses  were  at  work  on  four  routes,  and  a  fifth  route 
was  to  be  opened  next  month.  The  vehicles  had  proved  reliable  in 
service,  and  had  now  run  over  100,000  miles.  In  two  instances 
they  had  been  taken  out  into  the  country  districts,  three  miles 
from  the  tramway  routes,  and  in  both  these  cases  the  traffic  had 
been  very  heavy,  especially  on  fine  days  and  during  week  ends.  If 
reasonable  use  could  be  made  of  the  vehicles  during  t^e  winter 
months,  there  was  no  doubt  that  next  summer  they  would  require 
a  much  larger  number  of  'buses  and  would  have  to  go  still  further 
afield  in  order  to  meet  the  requirements  of  their  passengers. 

Of  course,  before  adopting  such  a  change,  trackless  trolley  cars 
m^ast  have  the  serious  consideration  which  they  undoubtedly  deserved. 


The  Advantages  and  Disadvantages  of  Platform  Fare 

Collection. 

By  Ald.  FliINT,  Leicester. 

AijTnouQH  this  paper  is  of  considerable  interest  to  the 
budding  tramway  manager,  it  scarcely  lends  itself  to  repro- 
duction in  the  Electrical  Review. 

It  may  be  briefly  summed  up  as  a  history  of  fare  collec- 


tion on  the  Leicester  Corporation  tramways,  profusely 
illustrated  with  tramway  tickets,  passes,  &c.,  and  as  the 
historian  happens  to  be  the  chairman  of  the  undertaking, 
probably  little  has  been  left  untold. 

From  it  we  gather  that  Leicester  is  blessed  with  an 
amazing  and,  to  the  stranger,  confusing  variety  of  tickets — 
overlapping  discount,  transfer,  return,  return- transfer,  &c. — 
as  well  as  with  passes  for  blind  and  crippled  persons. 

While  we  are,  of  course,  unable  to  appreciate  the  niceties 
of  these  blessings  in  disguise,  it  is  at  least  certain,  judging 
from  the  statistical  table  contained  in  the  paper,  that  the 
Corporation  tramway  receipts  have  steadily  gone  ahead  dur- 
ing the  past  few  years,  and  that  the  undertaking  is  in  a 
flourishing  condition. 

But  the  part  of  Aid.  Flint's  paper  which  will  appeal  to 
our  readers  deals  with  the  P.A.Y.E.  system  in  use  at 
Leicester.     Referring  to  the  cars,  he  says  : — 

The  platform  is  divided  into  two  gangways  by  means  of  a  rail, 
behind  which  the  conductor  stands  and  collects  the  fares  as  the 
passengers  board  the  car. 

Passengers,  on  paying  their  fares,  receive  a  ticket,  the  colour  of 
which  denotes  the  stage  to  which  they  are  entitled  to  travel,  and 
on  leaving  the  car  the  ticket  is  deposited  in  a  sealed  box  fixed  on 
the  platform,  specially  designed  for  this  system,  which  enables  the 
motorman  or  conductor  to  detect  by  the  colour  of  the  ticket  whether 
a  passenger  is  over-riding. 

Transfer  and  workmen's  tickets  are  issued  on  these  cars,  but 
passengers  are  not  required  to  deposit  these  tickets,  but  to  show 
them  on  leaving  the  car. 

Pay- aa-you -enter  tickets  are  numbered  in  the  usual  way,  and 
booked  on  the  way-bill,  but  are  not  punched,  as,  if  a  conductor 
issued  an  old  ticket,  he  would  be  detected  at  once  by  the  number  if 
an  inspector  boarded  the  car. 

In  considering  the  experimental  adoption  of  the  pay-as-you-enter 
system,  consideration  was  given  to  the  advantage  of  minimising 
the  risk  of  accidents  caused  through  passengprs  attempting  to  board 
and  alight  from  cars  whilst  in  motion.  During  the  year  ended 
December  .'^Ist,  1912,  at  Leicester,  440  persons  received  injuries 
through  attempting  to  board  or  alight  from  cars  whilst  in  motion. 

Our  experience  with  pay-as-you-enter  cars  proves  that  accidents 
of  this  description  are  practically  nil.  The  conductor,  always  being 
on  the  platform  of  the  car,  is  enabled  to  prevent  people  from 
risking  this  foolish  practice. 

We  find  that  the  cars  run  well  to  time,  and  there  is  no  more 
trouble  or  time  lost  in  loading  these  cars  than  the  ordinary  ones. 

The  motormen  and  conductors  working  these  cars  are  very  much 
in  favour  of  this  system,  the  conductors  because  they  can  do  their 
work  more  efficiently,  and  without  the  excessive  strain  of  constantly 
going  up  and  down  stairs  to  collect  fares,  and  at  the  same  time 
keep  a  proper  look-out  for  intending  passengers  ;  the  motorman, 
because  he  can  give  the  whole  of  his  attention  to  his  own  end  of 
the  car,  and  knowing  that  the  conductor  is  always  on  the  back 
platform,  it  is  not  necessary  for  him  to  strain  his  neck  in  endea- 
vouring to  make  quite  sure  the  back  platform  is  clear  before 
starting  the  car. 

The  route  selected  for  the  experimental  trial  of  this  system 
(Narboro'  Road)  was  previou'^ly  a  through  route,  and  was  chosen 
chiefly  because  it  was  a  short  distance  and  thickly  populated. 

The  passengers  are  restricted  to  the  district,  and  over-lapping 
passengers,  who  are  very  numerous,  due  to  the  principal  railway 
station  being  at  the  end  of  the  over-lapping  stage,  have  been 
diverted  to  another  section. 

The  receipts  for  12  weeks  ending  July  6th  on  P.A.Y.E.  cars 
amounted  to  £2,798,  pa.^sengers,  703,134  ;  in  the  corresponding  period 
of  1912  thereceipts  were  £2,827.  passengers,  681,578,  or  a  decrease  of 
£29  in  receipts,  the  increase  in  passengers  being  accounted  for  by 
the  recent  introduction  of  id.  children's  fares. 

The  Western  Park  route,  however,  which  has  been  altered  to 
thethrough  route,  shows  receipts  for  the  same  period  of  1913of  £2,176, 
against  £  1 ,444  for  the  corresponding  period  of  last  year,  or  an  increase 
of  £732,  due  in  a  great  degree  to  the  overlap  and  through  riding. 

Taking  this  into  consideration,  there  has  undoubtedly  been  a 
considerable  increase  in  the  sectional  receipts,  quite  equal  to,  and, 
I  think,  in  excess  of,  the  average  over  the  whole  system. 

Naturally  we  have  had. a  certain  amount  of  public  criticism  in 
introducing  a  new  system  ;  this  was  only  to  be  expected. 

The  chief  complaints  were  : — 

Passengers  on  the  upper  deck  had  to  leave  their  seats  some  distance 
before  reaching  their  stopping  point  to  notify  the  tl river. 

The  continual  opening  of  doors  on  the  upper  deck  made  the  cars 
very  draughty. 

There  was  no  accommodation  for  luggage. 

The  staircases  were  narrow  and  steep.  » 

The  last  two  were  the  principal  objections. 

All  these  points  have  now  been  met.  Accommodation  has  been 
provided  for  luggage,  and  the  design  of  the  staircases  is  being 
improved. 

The  first  objections  were  overcome  by  allowing  passengers  en 
rovte  to  leave  the  car  by  either  staircase. 

At  the  present  time  I  do  not  think  there  is  anything  to  which 
any  reasonable  person  could  raise  objection. 

The  paper  also  contains  a  list  of  instru  -bions  to  conductors 
on  P.A.Y.E,  cars ;  numerous  reprints  of  conduccors'  way 
bills  ;  and  a  plan  and  statistics  of  the  Corporation  tramAvays. 
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Councillor  J.  A.  Smith  CAberde«n)  complimented  the  author  on 
his  admirable  explanation  of  the  complicated  ticket  ByHtem  at 
Tjeicester.  The  Aberdeen  Corporation  had  also  adopted  the  P.A.Y.E. 
cystem,  and  1 1  euch  cars  had  been  employed  on  a  2i-mile  route  during 
the  past  five  months.  The  Aberdeen  cars  differed  somewhat  in  con- 
struction from  those  in  use  at  Leicester  and  the  fare  system  was 
simpler.  Although  congestion  of  entering  passengers  was  feared 
when  the  cars  were  introduced,  no  difficulty  had  been  experienced, 
as  the  great  majority  of  the  passengers  had  their  fares  ready. 
Under  the  old  system  tbe  journey  occupied  on  the  average  3.5' 1 
min.,  and  with  the  P.A.Y.E.  cars  this  had  been  reduced  to  34'2 
min.  Their  experience  in  regard  to  immunity  from  accident  agreed 
with  that  of  Leicester,  and  the  Abeideen  police  were  decidedly  in 
favour  of  the  new  cars.  Some  small  constructional  alterations  had 
been  suggested,  and  would  be  incorporated  in  new  cars  when,  in 
the  near  future,  the  extension  of  the  system  to  other  routes  in 
Aberdeen  came  up  for  consideration.  Fare  collection  was  much 
facilitated  ;  the  average  receipts  on  the  route  were  over  £23  per 
week  better  during  the  2(J  weeks  of  running,  although  some  of 
this  was  due  to  the  natural  increase  in  traffic. 

Bailie  Alston  (Glasgow)  asked  how  the  author's  colour  scheme 
for  distinguishing  tickets  would  work  with,  for  instance,  aGlaeeow 
roate  containing  35  id.  stages,  besides  Id.,  lid.  and  2d.  stages.  He 
also  wished  for  more  accurate  figun  s  for  the  natural  increase  of 
traflBc  on  the  P  A.Y  E.  route  at  Aberdeen. 

Mr.  W.  A.  LUNTLEY  (Wolverhampton)  thought  it  possible  that 
tha  conductor  might  reap  the  benefit  from  the  ticket  discount 
system  at  Leicester ;  he  doubted  whether  the  conductor  on  a 
P.A.Y.E.  car  could  have  more  time  to  Icok  out  for  passengers. 

Mr.  a.  L.  C.  Fell  (L.C.C.)  discussed  the  application  of  the 
P.A.Y.E.  system  to  the  L.C.C.  cars  ;  it  would  be  a  costly  matter  to 
alter  the  present  platforms  and  staircases  of  1,750  cars,  and  there 
was  the  question  of  royalty  to  be  considered.  He  thought  that 
time  wonJd  be  lost  while  loading,  and  waiting  passengers  would  be 
snapped  up  by  the  competing  motor-'buses  ;  it  would  also  be  impos- 
sible to  compel  all  passengers  to  have  their  fares  ready.  It  would, 
however,  be  in  favour  of  the  system  that  the  driver  would  be  free 
from  other  duties  than  driving. 

Councillor  Buist  (Dundee)  pointed  out  that  the  speed  of  the 
P.A.Y.E  cars  at  Aberdeen  was  only  about  five  miles  an  hour, 
and  another  speaker  remarked  that  the  drivers  of  these  cars  at 
Leicester  had  the  additional  duty  of  checking  the  tickets  of  pas- 
fengers  getting  off  the  front  end. 

Mr.  J.  M,  McElroy  (Manchester)  said  that  he  had  been 
impreEsed  on  a  former  visit  to  America  with  two  factors  in 
their  tramway  working,  viz.,  danger  to  passengers  boarding  cars 
and  difficulties  of  ensuring  fare  collection.  On  his  recent  visit  he 
found  great  changes  connected  with  placing  the  conductor  on  the 
rear  platform,  which  ensured  fare  collection  and  practically  got 
over  the  heavy  liability  for  accidents,  which  had  formerly 
amounted  in  compensation  to  5  per  cent,  of  the  receipts.  The 
universal  fare  in  America  facilitated  a  system  such  as  the  P.A.Y.E., 
bnt  difficulties  arose  in  its  application  to  English  undertakings  with 
their  complicated  fare  systems.  In  the  latest  American  P.A.Y'.E. 
cars,  the  passengers  boarded  at  the  front  end,  and  as  the  driver 
had  to  shut  the  door  and  fold  the  step  before  he  could  start, 
accidents  were  almost  impossible  to  passengers  entering. 

Ald.  Banton  (Leicester)  assured  the  meeting  that  the  P.A.Y  E. 
cars  were,  if  anything,  quicker  to  load,  possibly  due  to  the 
organised  stream  of  entering  passengers. 

Ald.  Flint,  in  replying,  said  it  was  intended  to  use  the  crr<  on 
the  through  routes,  and  that  it  would  lead  to  a  saving  of  one  car 
in  20  of  those  at  present  in  use.  Any  delay  at  starting  was  more  than 
saved  during  the  journey. 

To  alter  ordinary  cars  to  the  P.A.Y.E.  system  cost  between  £30 
and  £40  per  car,  and  the  royalty  was  £20  per  car  altered. 


The  MaiDtenance  of  Paving  on  Tramway  Track  as  Affected 
by  Sec.  28  of  the  Tramways  Act,  1870. 

By    Councillor    W.    C.    Fenton,    Sheffield. 

The  theme  of  Councillor  Fenton's  paper  was  sufficiently 
important  to  warrant  his  tttort  to  re-open  a  discussion  on  the 
subject. 

Sec.  28  was  passed  in  the  days  of  the  horse  tramway,  and, 
moreover,  at  a  time  when  the  operation  of  tramways  was  in 
the  hands  of  companies  on  whom  it  was  considered  necessary 
to  impose  some  safeguard  in  the  interest  of  the  public  road 
authority  ;  but,  in  view  of  the  altered  conditions  of  tramway 
working,  it  has  outlived  its  day,  and  is  in  urgent  need  of 
revision.  Indeed,  tl  at  a  law  which  has  no  logical  applica- 
tion should  still  be  the  law  of  England  is  somewhat  of  a 
reflection  on  the  gentlemen  who  boast  of  their  enlightened 
legislation. 

A  revision  of  Sec.  28  would,  on  the  face  of  it,  greatly 
benefit  the  privately-owned  tramway  undertaking,  while  even 
the  municipally-owned  concern  would  be  better  off,  in  that 
its  position  as  a  trading  undertaking  would  no  longer  be 
obscured  by  annual  subsidies  to  the  road  authority. 

This  subsidy  question  is  of  more  importance  than  appears 
at  first  sight,  because  of  the  increasing  burden  of  road 
maintenance  arising    from    the    present-day  heavy  motor 


traHic,    which   naturally    uses    a    well-laid    tramway   track 
wherever  and  whenever  possible. 

All  these  and  other  points  are  referred  to  hj  Councillor 
Fenton,  who  also  draws  largely  on  the  earlier  discassion.s  on 
the  same  subject  which  have  occurred  at  previous  tramway 
conferences.  As  showing  the  vehicular  traffic  on  the  road 
he  quotes  :  — 

Two  local  instances  : — In  Fumival  Road  (near  the  Victoria 
Station)  in  a  recent  24  hours'  observation  there  were  3,327  vehicles 
proceeding  in  the  same  direction  as  the  flown  track,  and  only  137 
tramcars  during  the  same  period.  Those  3,327  vehicles  were  sprtad 
over  every  portion  of  the  available  road  not  occupied  by  the  ujj 
traffic.  Tl  e  doicn  track  referred  to  is  very  little  used  by  tramcarf. 
but  the  result  to  the  rails— apart  from  the  paving  of  the  road — a« 
shown  by  an  accompanying  diagram,  is  about  -,'«  in-  worn  off  both 
tread  and  lip. 

In  High  Street,  where  the  largest  number  of  trams  pass  to  and 
fro,  there  were  on  an  average  day  from  6  am  to  9  p.m.  3,4I»4 
vehicles  (excluding  bicycle^)  as  against  2,940  tramcars,  or  .554  more, 
bnt  this  was  in  a  wide  street  where  the  tram  tracks  are  not  so  much 
used  for  ordinary  vehicular  traffic  as  in  narrower  streets.  In  this 
case  the  carriage-way  was  50  ft.,  and  in  the  foimer  case  :il  ft. 
wide  only. 

Mr.  A.  L.  C.  Fell  has  kindly  supplied  me  with  two  typical  cases 
in  London  from  8  a.m.  to  8  p.m. 

In  Queen  Street,  Hammersmith,  there  were  336  electric  cais  and 
4,140  other  vehicles  (excluding  bicycles),  including  973  motor- 
'buses. 

In  Lea  Bridge  Road  there  were  547  electric  cars- and  2,522  other 
vehicles,  including  771  motor-' buses. 

Casps  such  as  the  above,  if  they  do  not  pro^•ide  an  unanswerable 
argument  in  favour  of  the  repeal  or  amendment  of  Sec.  23  of  the 
1870  Act,  do  provide  good  reasons  for  a  searching  inquiry  into  the 
operation  of  the  clause  with  a  view  to  revision. 

Figures  quoted  in  the  Traiuu-ay  and  ItuUway  World  for  July  llth, 
1912,  show  that  for  the  16  municipal  systems  the  cost  amounts  to 
£132,584  per  annum  for  maintenance  of  permanent  way,  and 
£123,787  per  annum  for  rates,  sufficiently  startling  figures  to  be 
worthy  of  the  most  careful  thought  and  consi^ieration. 

The  decision  of  the  House  of  Lords  on  July  24th  last,  in  the 
Tottenham  Urban  District  Councils  rating  appeal  in  connection 
with  the  Metropolitan  Electric  Tramways,  Ltd.,  has  accentuated 
the  sense  of  injustice  which  tramway  concerns  feel  in  connection 
with  this  subject.  In  Sheffield  it  has  caused  an  increase  of  over 
£4,000  on  the  rates  for  the  present  year.  The  rating  of  tramway 
tracks  is  practically  a  rent  for  the  ''  partial  monopoly "'  of  a 
portion  of  the  street,  and  if  assessed  under  Sec.  211  (1)  (J)  of  the 
Public  Health  Act,  1875,  in  the  proportion  of  one-fourth  only  of 
the  net  annual  value,  gives  a  very  handsome  rent  lo  the  local 
authority.  But  if,  in  addition,  it  not  only  keeps  in  repair  the 
larger  area  of  the  road,  and  out  of  its  profits  relieves  the  rates — 
and  in  some  important  cases  pays  a  proportion  of  the  cost  of  street 
improvements — the  argument  for  reconsideration  becomes  much 
stronger. 

Councillor  Fenton  gives  a  number  of  reasons  for  and  against 
having  the  objectionable  Section  of  the  Act  revised,  and 
further  replies  to  the  objections.  The  various  points  which 
he  discusses  have  mostly  been  covered  in  our  pages  ;  he, 
however,  mentions  a  matter  of  some  interest,  namely,  that 
Parliament  has  recognised  the  principle  of  extraordinary 
traffic  in  the  Brighton  and  Hove  Omnibus  Co.'s  Act  and 
the  Chesterfield  Corporation  Act,  where  provision  is  made 
for  partial  payment  of  road  widening  and  extia  cost  of  road 
maintenance  falling  on  those  who  run  the  vehicles. 

In  conclusion,  assuming  that  the  present  application  of 
Sec.  28  of  the  Tramways  Act,  1870,  is  inequitable,  wnat, 
says  Councillor  Fenton,  are  the  suggested  remedies  ? 

(«)  Differential  rating  on  the  basis  of  one-fourth  the  net  annual 
value,  or 

(J))  The  reduction  of  the  cost  of  track  maintenance  to  tramway 
concerns  by  one-half,  the  local  highway  authority  paying  the 
remainder,  or 

(<;)  By  both  0/)  and  (ft). 

(rf)  By  the  repeal  of  the  exemption  ucder  the  Finance  Act,  1910, 
referred  to  previously,  and  the  formation  of  a  fund  by  which 
Iccal  authorities  shall  be  allocated  proper  proportions  of  the  yield 
of  the  tax  towards  road  maintenance  on  tramway  as  well  as  other 
routes. 

((')  By  the  repeal  of  the  5th  Schedule.  Part  1,  of  the  Finance 
Act,  1910,  except  Paragraph  4,  thus  allowing  the  rebate  on  petrol 
to  medical  men  only,  and  the  payment  of  the  increased  duty  to  the 
proposed  fund  referred  to  in  (rf)  above. 

The  proposals  (rf)  and  (c)  would  then  provide  that  those  who 
mainly  use  the  roads,  or  who  chiefly  contribute  to  their  destruction, 
would  pay  directly  towards  maintenance  and  renewals. 

Whilst  highway  authorities  are  responsible  for  the  general 
upkeep  of  the  roads  (except  as  exempted  by  Sec.  28  of  the 
Tramways  Act,  1870),  it  will  be  only  reasonable  that  if  the  burden 
now  placed  on  tramways  is  wholly  or  partly  transferred  to  the 
highway  authorities,  there  should — in  view  of  the  enormous 
change  in  the  character  of  the  traffic — be  some  relief  from 
imperial  sources.  This  principle  is  already  recognised  in  the  grants 
from  the  Road  Board,  but  the  amounts  so  allotted  should  be  con- 
siderably increased. 
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The  paper  concludes  with  a  number  of  appendices  intended 
to  show  as  far  as  possible  the  cost  of  either  permanent  way 
cff  track  paving  maintenance  ;  in  some  cases  the  rates  paid 
are  given.  From  these  particulars  we  abstract  the  following 
for  the  year  1912  and  1913  :— 


L.C.C. ... 

Manchester 

Leeds 

Glasgow 
Bradford 

Sheffield 

Yorkshire  W.R. 
Tramways  ... 


Maintenanoe  and 

renewal 

perm,  way, 

£I2.'5,48(; 


{ 


£15,169  £44,224 

£87  p.  mile 
£25,415  £19,809 

£414  per  route  mile" 
£74,071  — 


£10,500 
£519 


Maintenance 
cost  of  track 
Rates.  paving, 

£98,293  £58,334 

£216  p.m.,  p.  track. 


£12,262 

(estimated). 

£10,796 

£4,600 

av.  for  5  yrs.  to 

1911-12. 


Discussion. 


Councillor  Spencer  (Halifax),  who  opened  the  discussion, 
argued  that  it  was  a  financial  question  ;  tramways  were  rated 
according  to  their  ability  to  pay.  The  tramway  was  rated  for  the 
nse  of  one  street  only,  but  the  motor-'bus  itself  was  not  rated,  and 
oould  use  any  street ;  it  seemed  only  fair  that  the  'bus  concerns 
should  pay  according  to  their  earnings.  In  Halifax,  in  narrow 
streets  the  tramway  authority  paved  and  maintained  the  whole  of 
the  road.  The  Road  Board  were  apparently  engaged  in  investing 
money  ;  he  understood  that  three  millions  had  been  so  invested, 
but  the  local  authorities  had  got  little  or  nothing. 

Mr.  Smith-Saville  (Darwen)  said  that  12  years  ago  track  main- 
tenance cost  them  £380  per  mile,  but  since  the  advent  of  the  heavy 
motor  traffic  this  had  gone  up  to  over  £800  per  mile.  It  was  true 
that  the  paving  round  the  track  was  the  best  on  the  road,  and  it 
had  to  be  in  order  to  save  the  rails  now  that  such  heavy  motor 
traffic  used  the  roads. 

Ald.  Cunliffe  (Rochdale)  said  the  question  of  track  paving 
repairs  had  been  mutually  arranged  in  his  town.  He  suggested 
that  the  Road  Board  was  voting  large  sums  of  money  for  the 
permanent  improvement  of  the  country  roads. 

Ald.  Teumble  (Croydon)  said  the  paper  resolved  itself  into  the 
question  whether  the  Tramways  or  Highways  Committee  should 
pay  for  certain  work.  It  did  not  really  affect  the  local  tax-payer. 
If  they  were  going  to  tax  wheeled  traffic,  it  seemed  only  equitable 
to  tax  every  vehicle,  but  the  question  was  a  difficult  one,  as  had 
been  proved  in  the  case  of  Croydon,  where  the  London  'buses  were 
running  in  competition  with  the  tramways. 

Bailie  Alston  (Glasgow)  urged  that  there  was  a  difference 
between  a  vehicle  which  merely  transported  goods  over  roads  and 
a  vehicle  which  earned  its  income  on  the  streets.  He  thought  there 
should  be  some  method  of  making  such  concerns  as  'bus  com- 
panies pay  something  for  their  accommodation. 

Mb.  J.  B.  Hamilton  (Leeds)  said  the  payments  for  maintaining 
tracks,  &c..  must  be  look'  d  on  as  a  rental.  It  must  be  admitted 
that  some  wear  arose  from  the  presence  of  the  rail,  and  after  all, 
the  tramways  had  got  along  very  well,  despite  the  payment.  The 
matter  had,  however,  been  reconsidered,  under  present-day  con- 
ditions, and  it  was  a  question  whether  some  action  should  not  be 
taken,  and  some  resolution  agreed  on  at  the  conference. 

Another  speaker  that  said  in  his  town  an  arrangement  had  been 
come  to  by  which  the  tramways  paid  two-fifths  and  the  Highways 
Committee  three-fifths  of  the  cost  of  road  paving  repairs,  as  it 
was  admitted  that  great  wear  arose  from  general  dock  traffic. 

Mr,  W.  J.  Squires  (L.C.C.)  agreed  with  a  previous  speaker  that 
there  was  a  difference  between  the  omnibus  earning  its  income  on 
the  streets  and  the  ordinary  carrying  motor- vehicle. 

Mr.  H.  M.  Satebs  (Tramway  and  Light  Railways  Association) 
said  the  question  was  of  the  greatest  importance  to  the  companies, 
and  it  could  not  be  expected  that  the  Corporations  should  look  on 
the  matter  in  quite  the  same  way  as  the  foimer.  The  difficulty  in 
rating  a  'bus  was  that  it  was  not  a  hereditament  in  the  same  way 
as  a  tramway  or  railway  was. 

Mr.  H.  England  (Wakefield  and  District  Light  Railway)  voiced 
the  increasing  burden  of  road  maintenance  due  to  heavy  road  traffic 
in  his  district.  He  thought  that  what  was  wanted  was  a  general 
overhaul  of  tramway  legislation  ;  it  would,  for  instance,  be  better 
instead  of  the  present  Parliamentary  procedure,  if  experienced  men 
considered  proposed  tramway  schemes,  and  that  they  were  considered 
more  than  once  a  year. 

Mr.  Hadpield  (Surveyor,  Sheffield)  said  his  town  had  had 
nearly  £30,0(  0  out  of  the  Road  Board, 

Councillor  Fenton,  in  replying,  said  that  although  Sheffield 
was  now  receiving  a  grant  of  £17,000  from  the  Road  Board, 
nofne  of  that  would  be  spent  on  any  road  containing  tramway 
tracks. 

Aldebman  Linsley  (Salford)  proposed  a  resolution  that  the 
meeting  was  strongly  of  opinion  that  the  time  had  arrived  when 
Sec.  2»  should  be  revised. 

The  Secretary  (Mr,  C.  J.  Spencer,  Bradford)  read  a  resolution 
passed  at  a  special  meeting  in  July,  which  practically  covered  the 
mair  points  of  the  first  proposal. 

Mb.  J.  M.  MoBlroy  (Manchester)  said  the  proper  course  was  to 
let  the  matter  stand  as  agreed  at  the  July  meeting,  and  this  course 
was  adopted. 


An  appendix  supplied  by  Mr.  A.  de  Turckheim  shows 
local  rates  and  repairs  of  permanent  way  paid  by  34  tram- 
way companies,  1912,  as  follows  : — 


Letter, 
A 
(32  com- 
panies) 
B 

C 


Miles  of 
single 
track, 

578-95 

100 

28-7 


Total, 

£ 
66,840 

12,132 

22,563* 

1,715 


Per  mile 

of  single 

track. 


£ 
115 

121 

225 
59 


p, 
9 

0 

0 

15 


d. 

0 

0 

0* 

0 


Cost  of  rates. 

Per  mile  of 
Total.        single  track. 

£  £     s.    d. 

35,860        73     0    0 


16,067 
4,617 


160  10     0 


160  17     5 


Renewal?. 

Unfortunately  the  data  for  the  various  towns  do  not 
appear  to  be  strictly  comparable  ;  there  is,  however,  in  some 
instances  a  marked  increase  in  cost  per  mile  of  repairs,  &c., 
year  by  year  during  the  last  five  years,  but  Manchester, 
where  one  would  expect  the  costs  to  increase,  due  to  the 
heavy  motor  traffic,  shows  a  decreasing  cost  during  the  last 
two  years.  {To  be  continued.) 


AISGILL    REFLECTIONS.-II. 


It  was  shown  in  our  last  article  that  on  some  of  the  Con- 
tinental State  Eailways  electricity  is  being  exclusively 
adopted  on  all  new  passenger  coaches,  and  that  gas  is  being 
gradually  superseded  by  electricity  on  existing  trains.  This 
change  has  only  been  brought  about  by  the  pressure  of 
public  opinion  following  on  accidents  similar  in  their  after 
effects  to  those  at  Aisgill. 

Many  of  the  British  railway  companies  did  not  wait  for 
gas  accidents  to  happen  before  experimenting  with  electric 
lighting  ;  it  was  tried  originally  for  the  purpose  of  improv- 
ing the  lighting  of  the  carriages,  which,  in  the  days  of  oil 
lamps,  was  quite  insufficient  for  reading  purposes.  In  those 
days  long-distance  passengers  used  to  provide  themselves 
with  candles  and  carriage  lamps,  which  were  fixed  to  the 
windows  or  upholstery,  and  in  the  late  eighties  a  company 
was  formed  for  the  purpose  of  enabling  those  passengers  who 
wanted  a  good  light  to  have  electric  light  by  paying  for  it. 
Several  trains  on  the  District  and  Metropolitan  Railways 
were  fitted  with  the  Tourtel  system,  which  was,  briefly,  the 
following  : — Each  coach  was  provided  with  an  accumulator 
fitted  under  the  seat  of  one  of  the  compartments,  and  each 
compartment  was  fitted  with  several  electric  lamps  fixed 
under  the  luggage  rack.  Near  each  lamp  was  fixed  a  box 
containing  a  clockwork  mechanism,  which  could  be  set  in 
motion  by  the  insertion  of  a  penny,  and  this  also  switched  on 
the  lamp,  which  was  maintained  alight  for  a  definite  time — 
an  hour  if  we  remember  rightly.  The  system  did  not  have 
a  long  life. 

Among  the  earliest  experiments  in  train  lighting  by 
electricity  were  those  carried  out  on  the  Liverpool- 
Manchester  section  of  the  London  an4  North-Western 
Eailway  about  the  year  1884.  A  "Tower"  spherical 
engine,  coupled  direct  to  a  dynamo,  was  mounted  on  the 
platform  in  front  of  the  locomotive  and  supplied  with  steam 
direct  from  the  boiler.  This  set  was  kept  running  con- 
tinuously and  supplied  electric  light  to  the  carriages  whilst 
they  were  attached  to  the  locomotive.  Obviously,  if  for  any 
reason  the  engine  had  to  be  detached  from  the  train,  the 
lights  were  extinguished  in  the  meantime.  This  dis- 
advantage, together  with  the  fact  that  the  small  rotary 
engine  was  a  "  steam-eater,"  probably  accounted  for  the 
short  life  of  this  system. 

A3  long  ago  as  1889  the  Midland  Railway  Co.,  on  the 
initiative  of  Mr.  William  Langdon,  their  electrical  engineer, 
lighted  several  trains  by  means  of  axle-driven  dynamos. 
The  system  employed  was  the  patent  of  Mr.  J.  H.  Holmes,  of 
Newcastle-on-Tyne,  and  was  devised  to  meet  the  conditions 
specified  by  Mr.  Langdon,  who  described  it  fully  in  his 
paper  on  "  Railway  Train-Lighting,"  read  before  the 
Institution  of  Civil  Engineers  in  May,  1891.  The 
lighting  had  to  be  maintained  at  a  practically  constant 
voltage  whether  the  train  was  standing  or  running  at  any 
speed  up  to  the  maximum  in  either  direction.  The  main 
dynamo,  which  was  fixed  in  the  brake  van,  had  two  shunt 
windings,  one  of  which  was  in  series  with  the  armature  of  a 
small  auxiliary  dynamo  acting  in  opposition  to  the  exciting 
E.M.A   of  the   main  circuit.      At  full  speed  these  e.m.f.'s 
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neutralisefl  each  other,  so  that  the  excitation  was  produced 
in  the  other  shunt  circuit  by  the  battery  only.  As  the 
speed  fell,  the  excitation  in  the  first  shunt  circuit  rose  and 
compensated  for  the  fall  in  speed.  When  the  speed  fell 
below  a  certain  minimum,  a  centrifugal  governor  switched 
the  dynamo  out  of  circuit,  leaving  the  lights  on  the  batteries. 
The  system  worked  very  well,  but  was  discarded  presumably 
owing  to  the  introduction  of  the  inverted  gas  mantle,  which 
materially  reduced  the  cost  of  gas  lighting.  Since  then, 
however,  the  metal-filament  electric  lamp  has  neutralised  the 
advantage  which  the  gas  mantle  gave,  but  in  the  meantime 
incandescent  gas  lighting  had  become  so  general,  and  so 
much  money  was  sunk  in  it,  that  railway  companies  were 
naturally  loath  to  abandon  it. 

However,  many  of  the  leading  companies  have  recognised 
the  great  advantages  of  electricity,  and,  having  adopted  it 
for  lighting  their  sleeping  and  dining  cars,  are  extending  it 
gradually  to  their  passenger  coaches  generally,  and  no  doubt 
the  recent  accidents  will  hasten  matters  in  this  direction. 
Among  the  companies  which  have  already  adopted  or  are 
adopting  electric  lighting  generally,  are  the  Great  Western, 
the  Great  North  of  Scotland,  the  Great  Central,  the  L.  &  S.W., 
the  South-Eastern  and  Chatham,  the  L.B.  &.  S.C.,  the  Great 
North  of  Ireland,  the  Midland  Great  Western,  Ireland,  the 
North  Staffs.,  the  Barry  Railway,  the  Cheshire  Lines,  &c., 
and  experience  shows  that  the  difference  in  cost  between 
electricity  and  gas  is  slight  when  all  things  are  considered. 

The  question  of  gas  for  cooking  has  been  raised,  but 
electrical  cooking  is  now  a  proved  commercial  success,  and 
as  regards  weight,  we  have  it  on  the  authority  of  large 
manufacturers  of  both  gas  and  electric  cooking  stoves,  that 
there  is  very  little  difference  in  this  respect ;  designs  are 
at  present  being  got  out  for  electric  cooking  equipments  for 
some  of  the  Continental  railways. 

While  dealing  with  this  subject,  it  is  curious  to  note  an 
historical  parallel  to  the  Aisgill  collision  dating  back  21 
years.  In  our  issue  of  August  26th,  1892,  on  page  259, 
we  published  an  article  on  "  Railway  Train  Lighting,"  from 
which  the  following  extracts  are  taken  : — 

The  recent  accident  which  occurred  at  Clapham  Junction  on  the 
evening  of  the  20th  will  have  broufjht  before  the  public  and  the 
railway  oflBcials,  in  a  forcible  manner,  the  danger  which  accom- 
paniea    the    employment    of    gas   as   an    illuminant  for   railway 

carriages From  it  we  learn  what  might  be  expected  from 

gas-lighted  trains  in  collision.  We  want  no  argument  ;  the  facts 
are  before  up,  and  from  them  we  gather  that  on  the  evening  in 
question  the  9  50  p.m.  train,  Waterloo  to  Windsor,  came  into 
collision  with  a  train  of  empties  returning  to  Clapham  Junction 
at  or  about  10.5  p.m.,  close  beside  the  Ludgate  Junction  signal 
box.  At  the  rear  of  the  empties  was  a  van — a  composite, 
partly  van  and  partly  carriage — and  adjoining  it  came  three 
carriages,  all  third-class.  With  the  rest  of  the  vehicles  we 
need  not  trouble  ourselves.  Into  the  tail  of  this  train  dashed  the 
engine  of  the  Windsor  train  with  such  force  that  the  van  was 
carried  right  over  the  engine  and  its  tender,  the  two  third-class 
vehicles  in  front  of  it  being  telescoped  in  the  manner  peculiar  to 
such  collisions.  The  guard  of  the  empties  was  in  this  van,  and  was 
hurled  among  the  dchrix.  The  gas  became  ignited,  and  an  explosion 
is  said  to  have  instantly  occurred  ;  the  brake  van  and  the 
adjoining  carriage  were  immediately  in  flames,  and  wholly,  so  far 
as  inflammable  parts  were  concerned,  reduced  to  ashes  within  a  very 
short  time.  The  poor  guard  was  sadly  burned,  and  died  within  a 
few  hours.  Some  passengers  in  the  Windsor  train  complained  of 
injuries,  and  the  driver  and  fireman  were  also  sufferers 

What  a  collision  means  we  learn  from  the  Clapham  disaster, 
attended  happily  with  comparatively  flight  results ;  but  what 
would  have  been  the  end  had  those  carriages,  which  were  so 
quickly  in  a  blaze,  which  were  consumed  to  ashes  in  so  short  a 
time,  been  filled  with  human  beings  instead  of  being,  as  they  were, 
empty  ?  Doubtless  that  which  was  foreseen  by  Sir  F.  Bramwell, 
who  evidently  had  in  his  mind  the  lamentable  Abererelly  accident, 
would  have  been  the  result,  and  a  thrill  of  horror  would  have 
passed  throueh  the  land.  That  which  has  happened  has  come  to 
us  as  a  warning— a  warning  shorn  of  much  of  its  terrors — but 
still  a  warniner  of  a  very  direct  and  unmistakable  character.  We 
have  but  to  imagine  those  burnt  vehicles  filled  with  our  fellow 
creatures,  and  the  sum  of  the  disaster  is  before  us. 

Will  railway  companies  accept  the  lesson  conveyed  to  them  by 
the  Clapham  Junction  accident  ?  We  question  it.  Will  it  induce 
them  to  foster  that  to  which  they  must  inevitably  resort  as  a 
means  of  lighting  their  carriages  ?  We  hope  so.  We  cannot 
think  but  that  thoy  will  see  in  what  has  happened  (and  that  the 
Board  of  Trade,  for  the  same  reason,  will  also  see  and  impress 
upon  thecompanies  generally  the  propriety  of  considering  their  posi- 
tion), that  should  the  accident  be  followed,  as  undoubtedly  it,  in  the 
course  of  time,  will  be  by  another,  the  result  may  be  something  far 
more  serious.  If  we  concede  that  electricity  is  dearer  than  gas  ; 
if  we  concede  that  it  is  more  troublesome  to  deal  with  in  stock 
partially  fitted,  or  stock  in  a  state  of  transition  ;  even  then  comea 
the  question — the  all-important  question — of  safety.    Unquestion- 


ably, electricity  is  safer  than  ga«.  What  if,  after  all  the«e  com- 
panies have  fitted  their  stock  with  gas.  the  public  ontcry  demands 
that  gas  shall  not  be  used  ;  the  companies  have  another  illuminant 
at  their  command  which  will  afford  an  equally  good  light '.  The 
public  are  not,  as  a  rule,  considerate  ol  the  pockets  of  others  ; 
they  will  have  what  they  wish,  if  it  is  to  be  had  ;  and  if  they 
become  terrified  with  mishaps  of  this  character,  some  such  demand 
may  certainly  be  anticipated.  In  such  a  case,  we  should  regret 
that  electricity  had  not  been  more  fully  developed,  for  whatever 
might  at  such  a  time  be  its  position,  its  application  would  have  to 
be  made,  and  the  cost  to  which  the  companies  had  been  placed  for 
gas  would  be  sheer  loss. 

It  will  be  seen  that  the  circumstances  closaly  resembled 
those  which  obtained  at  Aisgill,  and  the  warning  then  uttered 
was  singUiarly  prophetic  ;  precisely  what  was  foretold  has 
come  to  pass,  or  is  taking  place  before  our  eyes.  The  author 
of  the  article,  who  is  no  longer  with  us,  was  the  electrical 
engineer  to  one  of  our  greatest  railways  ;  and  though  we  will 
not  break  the  seal  of  his  anonymity,  we  doubt  not  that  the 
directors  of  the  ilidland  Railway,  at  any  rate,  will  recognise 
the  hand. 


THE  RATING  OF  ELECTRICAL  MACHINERY. 


One  of  the  most  important  matters  discussed  by  the  International 
Electrotechnical  Commission  at  Berlin  was  the  question  of  tempera- 
ture limits  for  electrical  machinery. 

We  have  already  mentioned  that  the  permissible  limits  of  observ- 
able temperatures  recommended  at  Zurich  in  January  of  this  year 
were  adopted  with  only  a  few  slight  modifications.  The  Zurich 
meeting  agreed  upon  the  figure  of  00°  C.  as  the  highest  observable 
limit  for  impregnated  cotton,  and  recommended  30°  C.  as  the  cooling- 
air  temperature,  but  made  no  definite  pronouncement  in  regard  to 
the  extremely  important  point  of  temperature  rise.  Probably 
26°  C.  to  30°  C.  well  represents  the  average  cooling  condition 
ordinarily  met  with  in  practice,  but  it  is  known  that  the  cooling- 
air  temperature  at  times  rises  considerably  above  this  average 
value,  and  cooling-air  temperatures  between  35°  C.  and  40°  C.  are 
by  no  means  unusual. 

It  has  now  been  agreed  that,  instead  of  an  average  cooling-air 
temperature,  the  maximum  probable  temperature  is  to  be  given. 
Whilst  at  Berlin  the  majority  were  in  favour  of  adopting  40*  C.  a.^ 
representing  the  worst  probable  cooling-air  conditions  under  which 
a  standard  machine  might  be  required  to  operate  in  temperate 
climates,  two  or  three  favoured  35°  C.  ;  with  a  view,  however,  of 
arriving  at  a  unanimous  agreement,  this  point,  as  already  men- 
tioned, was  wisely  referred  back  to  the  National  Committees  for 
further  consideration. 

Under  these  conditions  of  jnaximum  cooling-air  temperature, 
the  permissible  limits  of  observable  temperature  specified  for 
various  insulating  materials  must  never  be  exceeded,  and  the  values 
adopted  at  Berlin  and  given  in  the  table  herewith  represent  the 
carefully  considered  opinion  of  the  I.E. C.  and  are  put  forward  as 
approved  practice  for  continuous  running. 

The  values  are  to  apply  only  to  windings  for  rotating  machinery, 
the  terminal  pressures  of  which  do  not  exceed  4,000  volts,  and  to 
dry  transformers  with  solidly  impregnated  coils  up  to  10,000  volts. 

The  question  of  temperature  limits  for  oil-immersed  transformers 
has  been  deferred  for  future  consideration. 

We  understand  that  experimental  evidence  justifies  the  assump- 
tion that  in  the  above-mentioned  windings  to  which  the  limits  are 
to  apply,  the  hottest  internal  spots  will  not  be  more  than  10"  C.  in 
excess  of  the  highest  temperatures  observable  by  the  methods  of 
measurement  recommended  by  the  I.E.C  ,  and  of  which  details  will 
be  given  in  the  oSicial  report. 

It  is  to  be  noted  that  the  observable  temperature  limits  per- 
missible in  windings  for  higher  pressures  than  those  stated  above 
will  be  less  than  indicated  in  the  table,  so  that  che  same  tempera- 
ture limits  at  the  hottest  internal  spot  shall  not  be  exceeded. 
Thus  for  heavier  insulations  it  will  evidently  be  necessary  to  allow 
for  a  greater  difference  between  the  temperature  at  the  hottest 
internal  spot  and  the  highest  observable  temperature,  and, 
doubtless,  specific  figures  to  cover  such  cases  will  be  recommended 
by  the  Commission  later  on. 


Limits  of  Observable  Temperature  adopted  by 
I.E.C.  IN  September,  1913. 

Non-impregnated  cotton 

Impregnated  cotton  or  paper — general       ...         

do.  single  layer  field  coils,  stationary  or  moving 
do.        stationary  coils  solidly  impregnated  through- 

OUu  >>•  !*•  •••  •>•  ■**  •** 

do.        rotor  and  stator  windings  having  the  slot 
portion  solidly  impregnated  or  moulded,.. 
Enamelled  wire  (without  cotton)     ... 

Mica,  mioanite,  asbestos — general 

do,        single  layer  field  coils,  stationary  or  moving 
do.        stationary    coils     solidly     impregnated     or 
moulded         ...         •>.         •-.         ■•• 
Windings  permanently  short-circuited  : — 

Insulated  ...         ...         ...         ...         •.•         ••• 

Non-insulated       .••         >..         •••         ...         ••• 

Commutators — slip  rings 

Bearings  ...        ,.»        ..«.        •.•        ..•        t««        i.* 


the 


80° 

C. 

90^^ 

c. 

95° 

c. 

9L' 

c. 

95^ 

c. 

105' 

c. 

116= 

c. 

120^ 

0. 

120^^ 

0. 

100"^ 

c. 

110=  C. 

90° 

c. 

80° 

c. 
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THE    CADDER    PIT    DISASTER. 


Home  Office  Inquiry. 


On  September  22nd  Sir  Henry  Cunyng-hame,  K.C.B.,  on  behalf  of  the 
Home  Office,  opened  an  inquiry  in  the  Justiciary  Court,  Glasg^ow, 
into  the  circumstances  attending:  the  disaster  at  Gadder  Pit, 
Bishopbriggs,  near  Glassrow,  whereby  22  lives  were  lost.  The 
Home  Office  was  represented  by  Mr.  Robert  Nelson,  H.M.  Electrical 
Inspector  of  Mines,  and  Mr.  Wni.  Walker,  H.M.  Chief  Inspector  of 
Mines  for  the  Scotland  Division,  while  counsel  and  solicitors  repre- 
sented the  Carron  Coal  Co.,  the  owners  of  the  pit,  and  the  Lanark- 
shire Mineowners'  Association.  Mr.  Robert  Smillie,  and  other 
miners'  leaders,  appeared  on  behalf  of  the  Britii-h  Miners'  Federa- 
tion and  the  Lanarkshire  Miners'  Union.  There  was  a  par- 
ticularly large  attendance  of  electrical  experts  in  the  Court 
when  the  inquiry  opened,  and  these  included  Prof.  Burns,  Royal 
Technical  College,  Glasgow  ;  Mr.  A.  B.  Muirhead,  GlaFgow  ;  Mr, 
Alexander  Anderson,  of  Messrs.  Anderson  &  Boyes,  Motherwell  ; 
and  Mr.  David  Martin,  electrical  engineer,  Hope  Street,  Glasgow. 

There  was  little  that  was  of  striking  electrical  interest  in  the 
opening  day's  evidence.  Archibald  Spiers,  however,  the  manager  at 
No.  15  Pit,  Cadder  Colliery,  supplied  the  Commissioner  with  some 
details  regarding  the  electrical  equipment  at  the  colliery.  He 
explained  that  the  generating  plant  in  connection  with  the 
electrical  installation  was  at  No.  17  Pit.  The  wires,  he  said,  were 
led  above  ground  from  No.  1 7  to  a  distributing  board  at  the  top  of 
No.  15  Pit,  and  then  taken  down  that  pit.  In  connection  with  the 
supplying  of  electric  light  in  the  pit,  the  voltage  was  500,  and  100- 
volt  lamps  were  arranged  five  in  series. 

Porcelain  insulators  of  the  flat  type  were  used,  and  these  were 
fixed  on  to  the  timber.  These  porcelain  insulators  extended  only 
for  a  certain  distance  in  No.  15  Pit,  and  after  that  string 
suspenders  were  used.  That  type  of  suspension  was  quite 
satisfactory.  Since  the  fire  in  the  pit  it  had  been  pofsible  to  see 
the  cable  as  it  originally  was  for  a  considerable  distance  irbye  from 
the  bottom  of  No.  15  Pit.  The  string  suspensions  were  still  intact, 
and  if  cables  caused  the  fire  it  must  have  been  those  with  the 
porcelain  insulators.  It  was  quite  impossible  that  the  fire  could 
have  had  its  origin  in  the  electric  motors,  and  he  scouted  the  idea 
altogether  that  electricity  was  the  cause  of  the  outbreak. 

When  the  inquiry  was  resumed  on  23rd  pit.,  the  first  witness 
called  was  Wm.  Owens,  oversman  at  No.  15  Pit,  Cadder  Colliery. 
In  reply  to  a  question  by  Sir  Henry  Cunynghame  as  to  whether  the 
fire  had  been  caused  by  some  accidental  action  on  the  part  of  a 
miner,  or  whether  the  origin  of  the  outbreak  could  be  traced  to 
the  electric  cables,  witness  said  it  might  be  due  to  carelessness  on 
the  part  of  a  miner  in  throwing  aside  a  match  or  a  lighted  cigar- 
ette in  the  vicinity  of  the  cabin. 

Before  this  fire,  did  anything  come  to  your  knowledge  which 
led  you  to  suspect  that  the  cables,  panels  or  any  part  of  the 
electrical  installation  underground  were  not  as  they  should  be  / 
— Nothing  like  that  came  to  my  knowledge,  Sir. 

By  Mr.  C.  D.  Murray,  K.C.,  for  the  Carron  Co. :  Can  you  suggest 
any  way  at  all  how  the  electric  cables,  whether  power  or  lighting, 
could  have  caused  this  fire  .' — I  rannot, 

John  Lawson,  engineman,  said  that  on  the  night  of  the  disaster 
he  was  in  charge  of  the  electrical  generating  station.  On  noticing 
that  something  was  wrong  with  the  switches,  he  tried  to  get  into 
telephonic  communication  with  the  cabin  and  the  switch  panel 
room  underground,  but  although  he  rang  several  times,  he  failed 
to  get  any  response. 

By  Mr.  Robert  Nelson,  H.M.  Electrical  Inspector  of  Mines  :  Was 
the  leakage  detector  on  the  switchboard  at  No.  ]  7  always  switched 
in  or  was  it  sometimes  in  and  sometimes  out  ?— At  times  it  was  in 
and  at  other  times  it  was  out. 

Edward  Michael  Flynr,  electrician  at  No.  15  Pit  Cadder  Colliery, 
described  the  electrical  apparatus  in  the  pit  where  the  accident 
occurred.  He  considered  that  the  electrical  fittings  underground 
were  arranged  on  generally  satisfactory  lines.  Since  May  of  the 
present  year  there  had  been  no  breakage  or  damage  of  cables 
beyond  what  might  have  occurred  as  a  result  of  ordinary  methods 
of  working, 

Mr.  Nelson  (to  witness)  :  Are  you  aware  of  the  fact  that 
there  are  cables  in  contact  with  the  timber  ?— Yes,  but  that  is 
since  the  fire. 

By  Mr.  C.  D.  Murray,  K.C.  :  Witness  could  say  pasitively  that 
it  was  only  since  the  fire  that  the  cables  had  come  in  contact  with 
the  timbers.  Further,  he  had  tested  the  insulation  resistance  in  the 
cables  which  the  timber  came  against,  and  it  was  absolutely 
satisfactory. 

On  24th  ult.,  Arnold  Hughes,  electrical  engineer  to  the 
Carron  Co.,  deposed  that  he  had  been  in  the  employ- 
ment of  the  company  for  seven  years.  There  were  resident 
electricians  at  the  various  pits,  and  his  duty  was  chiefly  that  of 
supervision.  Electricity  was  first  introduced  into  No.  1 5  Pit  about 
14  years  ago,  and  then  only  for  lighting.  It  was  not  until  1906 
that  the  company  installed  electrical  power  plant.  In  the 
spring  of  last  year  a  further  alteration  was  made,  and  armoured 
power  cables  were  introduced  to  comply  with  the  new  Elec- 
tricity  Order.  In  the  opinion  of  witness,  armoured  cables 
were  preferable  to,  and  muca  safer  than,  unarmonred  cables. 
At  the  date  of  the  fire  the  electric  lightins:  circuit  was  in  good 
orde-.  His  last  examination  of  the  plant  in  this  pit  was  made  on 
June  3rd  last. 

Speaking,  then,  from  your  knowledge  of  the  system,  are  you  of 
opinion  that  it  is  reasonably  possible  that  it  was  thoee  electric 


'^ghting  wires  which  gave  rise  to  the  fire  ? — They  did  not,  in  my 
opinion,  cause  it. 

Do  you  think  that  the  cables  could  have  given  rise  to  the  fire  ? 
— I  do  not. 

Witness,  in  reply  to  Mr.  C.  D.  Murray,  K.C,  said  he  did  not  give 
the  slightest  weight  to  the  suggestion  which  had  been  made  that 
any  defect  in  the  lighting  cables  had  caused  the  fire.  Tests  and 
experiments  had  been  carried  out  in  his  presence  by  Prof.  Burns, 
Royal  Technical  College,  Glasgow,  and  Messrs.  Alex.  Anderson  and 
A.  B.  Muirhead,  electrical  engineers,  and  these  satisfied  him  that 
there  were  no  defects  in  the  lighting  cables.  The  cablts  which 
had  survived  the  fire  had  been  subjected  to  certain  insulation  tests, 
and  these  had  proved  most  satisfactory. 

Mr.  Nelson  at  this  stage  said  he  had  tested  the  surviving  cables, 
and  admitted  that  these  came  up  to  the  standard  of  requirements. 

Dr.  W.  M.  Thornton,  Professor  of  Electrical  Engineering  in 
Armstrong  College,  Newcastle,  who  was  afterwards  called,  said  he 
had  made  a  special  study  of  the  possible  risk  of  fire  attending 
the  use  of  electricity  in  coal  mines.  On  September  22nd 
he  made  an  examination  of  the  electrical  plant  at  No,  15  Pit, 
Cadder  Colliery,  and  his  opinion  was  that  the  plant,  considering 
the  pit  was  a  naked  light  one,  was  quite  good.  So  tar  as  the  lighting 
cables  in  the  pit  were  concerned,  it  would  have  been  better  if  these 
had  been  armoured.  The  power  cables  were  insulated  with  vulcanised 
bitumen,  and  he  had  found  recently  that  bitumen  was  rather 
dangerous  in  certain  conditions  associated  with  cables. 

Has  any  new  factor  been  brought  to  light  in  the  present 
inquiry  into  this  disaster  upon  which  you  wish  to  express  an 
opinion  in  so  far  as  it  relates  to  the  use  of  electricity  in  the  mines 
in  future  / — In  the  first  place  it  seems  to  me  that  we  have  evidence 
now  to  show  that  bitumen  cables  in  mines  do  burn  very  freely  for 
quite  a  considerable  distance. 

Witness,  in  the  course  of  further  examination,  said  he  held  to 
the  opinion  that  the  leakage  indicators  should  have  been  constantly 
in  use.  He  further  held  that  readings  should  be  taken  a  little 
more  frequently  than  they  were  done,  while  he  considered  it  would 
be  an  advantage  if  in  every  pit  they  could  have  automatic 
cut-outs. 

On  Thursday,  September  25th,  the  Commissioner  said  that  to  suit 
the  convenience  of  Mr.  Robert  Nelson,  who  was  desirous  of  getting 
away,  he  would  take  his  evidence  now. 

In  reply  to  the  Commissioner,  Mr.  Nelson  said  he  had  had  a  large 
experience,  since  his  appointment,  in  dealing  with  electrical  accidents 
that  had  occurred. 

Now,  from  your  knowledge  of  electricity  in  general,  you  will 
say,  I  presume,  that  electricity  might  have  been  the  cause  of  this 
fire  ? — Yes.  The  conditions  I  saw  at  Cadder  Colliery  are  exactly 
those  which  I  had  seen  in  other  cases  in  which  undoubtedly  the  fire 
had  an  electrical  origin. 

You  would  not  be  surprised  that  other  inspectors  of  mines, 
gentlemen  of  experience  in  mining,  would  put  the  origin  of  the 
fire  down  to  another  cause  ? — Not  at  all.  Probably  their  opinion 
would  be  of  more  value  on  the  whole  than  mine.  They  would  be 
better  familiar  with  the  whole  conditions  of  the  mine  than  I  am. 

By  Mr.  Smillie :  It  has  been  said  by  some  of  the  electrical 
witnesses  that  electricity  could  not  possibly  have  caused  that  fire. 
What  have  you  to  say  in  regard  to  that  ? — Well,  I  place  my  greater 
experience  against  the  evidence  of  these  witnesses. 

Do  you  argue  that  the  possibilities  of  electricity  causing  this  fire 
have  been  placed  by  witnesses  rather  too  low  ? — Very  emphatically 
I  argue  that. 

Examined  by  Mr.  C.  D.  Murray,  K.C,  for  the  Carron  Co.,  witness 
stated  that  he  knew  the  case  of  a  cable  which  burst  into  flame  while 
the  men  were  looking  at  it. 

Witness,  in  further  reply  to  a  question  by  Sir  Henry  Cunynghame, 
said  he  saw  the  electrical  possibilities  in  this  pit  much  more  clearly, 
perhaps,  than  mining  engineers  did,  and  it  was  his  evidence  that 
the  fire  might  have  been  caused  in  that  way. 

The  report  of  the  Commissioner  will  be  issued  in  due  course. 


Olympic  Fund. — The  Duke  of  AVestminster's  Olympic 
Fund  is  the  central  fund  to  which  subscriptions  should  be  sent. 
Letters  ".ontaining  cheques,  postal  orders,  and  stamps  should  be 
addressed  to  the  Duke  of  Westminster  at  Grosvenor  House,  London, 
W.  Cheques  and  envelopes  should  be  marked  "  Olympic  Fund." 
All  individual  contributions,  as  well  as  collective  subscriptions 
from  a  farthing  upwards,  will  be  acknowledged  by  him 
and  forwarded  to  the  honorary  treasurer  of  the  special 
committee,  Mr.  E.  Mackay  Edgar,  Basildon  House,  Moorgate 
Street,  London   E.C 

Mr.  Thos.  Farrow,  of  Farrow's  Bank,  Ltd.,  proposes  that  100  of 
the  large  trading  and  financial  concerns  of  the  country  shall  each 
raise  £250  or  £500,  and  has  undertaken  that  his  firm  shall  con- 
tribute £500,  besides  giving  £250  himself. 

L)|n!:nite  Coal  in  Canada. — The  Saskatchewan  Goveiii- 
ment  is  about  to  erect  plant  for  developing  and  testing  the  lignite 
coal  of  the  Esteran  district.  In  North  Dakota  similar  lignites  are 
partially  carbonised,  the  product  being  practically  lump  charcoal, 
which  can  be  used  in  gas  producers,  under  boilers,  and  for  domestic 
purposes,  havirg  about  the  same  heating  value  as  anthracite,  but 
being  less  dense.  The  fine  carbon  screened  out  of  the  lump  is 
briquetted,  and  can  then  be  used  for  similar  purposes.  The  possi- 
bility of  establishing  a  large  central  electric  power  plant  at  the 
mines  to  distribute  electricity  over  a  wide  radius  is  receivings 
attention. — Ctt nadian  Engineer, 
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FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Proposed  t.»riiT. 
lieiH  per  kilog. 


Exibiing  tann. 
Kfei-.  per  kilog. 

8  '•„  ad  val 


Pboposei)  New  Bhazilian  Tabiki-. 

The  Board  of  Trade  have  iesued  a  translation  of  a  new  draft 
Customs  Tariff  for  Brazil  with  a  comparison  of  the  proposed  and 
existingf  rates  of  duty.  We  reproduce  below  details  as  to  the 
existing  and  proposed  rates  for  electrical  and  similar  groods  with 
particulars  of  alterations  in  tare  allowances  when  such  effect  a 
difference  in  the  amount  of  duty  payable  ;  it  will  be  noticed  that 
in  some  cases  these  alterations  in  tare  allowances  would  have  a 
considerable  effect.  It  is  understood  that  the  Draft  Tariflf  will  be 
revised  "in  the  light  of  such  representations  from  interested  parties 
as  may  be  received  by  September  SOth  by  a  Committee  presided  over 
by  the  Minister  of  Finance,  and  that  the  work  of  this  Committee 
will  subsequently  be  submitted  to  the  Brazilian  Congress."  It  is 
considered  improbable  that  the  new  tariflf  will  become  law  during 
the  current  year.  The  principal  alterations  proposed  to  be  made 
in  the  Preliminary  Dispositions  to  the  Tariflf,  are  as  follows  : — 

1.  That  all  duties  shall  be  payable  40  per  cent,  in  gold,  and  60 
per  cent,  in  paper. 

2.  That  for  the  purpose  of  assessing  ad  ralorem  duties,  the 
declared  or  appraised  value  of  the  goods  is  to  be  converted  into 
milreis  at  the  rate  of  Kid.  to  the  milreis. 

It  will  be  realised  that  these  alterations  in  the  dispositions 
vitally  afifect  the  amount  of  duty  payable  on  a  number  of  goods, 
in  addition  to  the  effect  of  alterations  in  the  actual  rate  of  duty 
itself. 

Proposed  tariff.  Existing  tariff. 

Reis  per  kilog.  Reis  per  kilog. 

Leather  belting  for  machines  2,000  (gr.  weight)  2,400  (net  w'ght) 
Asbestos:  Cjrd  or  string        ...   1,000  940 

Cloth,  packing  combined  or  1,000  1,100 

not  with  wire  or  rubber. 
Sheets,  combined  or  not  with    500  .500 

wire  or  rubber. 
Articles      not       specifically     20%  20% 

mentioned  in  the  tariff. 
Earthenware  conduits  or  pipes    100  100 

Receptacles     and     vessels     of    200  200 

earthenware-  for  batteries, 
insulators  or  any  articles 
combined  or  not  with  copper 
for  electric  installations. 

Tare  allowances  for  two  previous  headings  :  Proposed  :  In  barrels, 
cases,  hampers  or  basL:ets  25  per  cent.,  in  any  other  packages 
gross.     Present  :  In  barrels  or  cases  8  per  cent. 

Carbons  prepared  for  electricity    200  200 

China  vessels  for  batteries,  in-    200  (gr.  weight)  200  (net  weight) 

sulators,  buttons  for  electric 

bells  and  all  other  articles  of 

china  with  or  without  copper 

for  electric  installations 

Note. — Brackets  not  soldered  on  and  screws  dutiable  separately 

Olass  insulators  for  telegraph  100  (tare  35%)      100(tare40%and 

and  telephone  poles.  80%  according  to 

packing) 
Note. — As  for  previous  heading. 

Glass  vessels  for  batteries       ...   400  (cases  40% ,     4 OO  (cases  45%) 

cardboard  gross) 
Bells  of  copper  or  brass  of  vari-    3,600  4,000  ' 

ous  kinds,  and  gongs :  Elec- 
tric with  cases  of  wood,  iron 
or  any  other  material  for 
whatever  use. 

Copper  wire  :  Plain     400  (cases  10%)    400  (cases  20%) 

Covered  with  paper,   cotton 
or  rubber,  6r  with  any  other 
composition,    for   submarine 
or   underground   cables,   for 
telegraphs,  telephones,  power, 
&c. 

With  sheath  of  lead  or  iron    2(i%  ad  val.  20%   ad  val. 

Without  such  sheath       ...    900 (barrels  15%,  !)00(barrel8  10%, 

cases  15%)  cases  20%) 

Zmc  rods  for  electric  batteries    100  100 

Iron  wire,  plain  or  galvanised    100   (barrels  or    100    (cases  20  %, 

cases  10  %)  barrels  10  %) 

Iron  wire   covered  with  paper  1,000  (barrels  or   1,200  (cases  20  % 

or  tissue.  ca?es  10  %)  barrels  10  %) 

Kails       ...         ...         ...         ...      25     -      ^  50  and  15  accord- 

iiig  to  weight. 
Flexible   and   other    pipes   for    120  (barrels  or  Not  specified, 
electric  installations.  cases     10     %, 

other,  gross). 
Electro  -  galvanic     or     electro-    16,000  16,000 

magnetic  rings,  belts,  &c. 
Volta's  condensing  electroscope  5,000  each.  5,000  each. 

Electric   lamps  :    Incandescent  2,000  per  kg.        Not  specified. 
Arc 15%  ad  val.        Not  specified. 

NoTE.—Glasses  for  manufacture  of  incandescent  lamps  shall 
pay  duty  at  the  rate  of  600  reis  per  kg.  gross. 

Dry  batteries     100  Not  specified. 

Electrical  apparatus  not  men-   15  %  ad  val.        15  %  ad  val. 
tioned  in  the  tariff. 


Driving    or    transmiseion  1.50 

apparatus. 
Machine     belting     of     cotton,     1,800  1,800 

rubber   and   the    like,    even 

when     imported     with     the 

machines     to     which     they 

belong. 
Lifts  complete  or  not  excluding    30  %  ad  val.         Not  specified. 

the  motor. 
Steam,  electric,  hydraulic  and    15  %  ad  val.         15  %  ad  val. 

travelling  cranes. 
Machines  'or  mines,   factories,    15  %  ad  val.         8  %  ad  val. 

workshops     and    navigation, 

propelled    by    steam,     water, 

gas,  air,  wind,   electricity  or 

animal  power. 
Motors,  stationary,  locomotive.    15  %  ad  val.        8  %  ad  val. 

or  portable,  such  as:  dynamos, 

and  other  electric  motors  for 

power  and  light,  locomotives 

and      their      tenders,     loco- 
mobiles,     hydraulic    motors 

(turbines         and      hydraulic 

wheels),   windmills    and    all 

others. 

Note. — The  following  articles,  which  usually  accompany  loco- 
mobiles, shall  be  included  in  the  value  on  which  duty  is  assessed  : 
one  oilcloth  or  tarpaulin,  the  firemens  tools,  one  brush  for  clean- 
ing the  pipes,  one  oil  cup,  a  complete  set  of  nut  wrenches,  tTree 
glass  tubes  for  water-gauges,  one  suction  pipe  not  exceeding 
5  metres  in  length,  with  its  filter  {ralo). 

The  following  shall  be  deemed  to  form  integral  parts  of  loco- 
motives, viz.,  the  wheels  with  their  axles,  the  tifes,  the  boilers  and 
furnaces,  even  if  imported  separately,  as  well  as  the  cylinders, 
valves  and  compressed  air  or  vacuum  apparatus  belonging  to 
locomotives. 

Wheels  of  locomobiles,  with  their  axles  and  cranks,  shall  only 
be  considered  as  integral  pirts  of  such  engines  when  imported 
therewith. 

Water  and  steam  pipes  connecting  the  boiler  and  the  motor,  as 
also  fly-wheels  and  transmission  pulleys,  are  considered  as  integral 
parts  of  locomobiles  and  of  all  other  motors. 

Pipes  or  joints  of  iron  or  steel  imported  with  turbines  are  con- 
sidered as  forming  integral  parts  thereof  on  condition  that,  taken 
together,  they  do  not  exceed  30  metres  in  length. 

Lightning  rods  :  Complete,  with  15,000  each.  15,000  each. 

several    branches,    plain    or 

with  a  platiuum  point. 
Single  branch,   plain   or   with    6,000  each.  6,000  each.  , 

platinum  point. 

Note. — Complete    lightning 
rods  do   not    include   the  con- 
ducting cables. 
Machine    tools,    not   specially  400  (birrels  or     300  (barrels  20%, 

mentioned.  cases,  10%)  cases  1"»%) 

Machinery     and     exploitation  Free. 

materials   for   use   in   mines 

imported      direct     by      the 

mines     for    their    own    use 

(includes  plant  for  electric 

lighting,  &c.) 


Copper. — To  judge  by  the  mid-monthly  figures,  as  shown 
by  Messrs.  Merton's  circular,  v demand  is  still  brisk,  and  supply 
lagging  behind.  The  total  deliveries  (,  European)  up  to 
September  15th,  lt)13,  were  24,i>65  tons.  North  America  con- 
tributed more  than  the  average  quantity  for  a  fortnight  :  Spain  and 
Portugal,  always  a  fluctuating  quantity,  a  good  deal  less  :  Chile 
shipments  were  fairly  high,  and  Australian  well  up.  The  stock  in 
England  and  France  and  afloat  thereto  from  Chile  was  26.011  tons, 
of  which  England  held  16,071  tons.  75S  tons  less  than  on  August 
30th.  Total  European  stocks,  including  Rotterdam,  Hamburg  and 
Bremen,  and  850  tons  estimated  in  other  ports,  were  32,7S8  tons, 
1,667  tons  less  than  at  the  end  of  August. 

American  stocks,  as  shown  by  the  American  Producers'  Associa- 
tion figures  are  also  very  low,  being  only  17,104  tons  at  the  end  of 
August,  or  6,822  less  than  for  the  end  of  July.  The  total  visible 
supply  from  all  sources  at  the  end  of  August  was  51,149  tons,  a 
decrease  during  the  month  of  8,404  tons. 

Institntion   of   Minins:  Engineers. — On  "Wednesday 

last  week  the  annual  general  meeting  of  this  Institntion  was  opened 
at  Manchester  ;  the  Deputy  Lord  Mayor  welcomed  the  members  to 
the  city,  and  the  Councils  report  was  submitted,  after  which  a 
number  of  papers  were  discussed.  In  the  afternoon  the  works  of 
Messrs.  Mather  1-  Piatt,  and  the  Pilkington  TQe  and  Pottery  Co., 
were  visited,  and  the  annual  dinner  took  place  in  the  evening.  On 
Thursday  and  Friday  various  other  excursions  were  made,  includ- 
ing one  to  Messrs.  W.  T.  Glover  i:  Co.s  electric  cable  works,  and 
one  to  the  National  Gas  Engine  Co.'s  works.  On  Thursday  even- 
ing a  lecture  was  given  by  Prof.  H.  B.  Dixon,  on  "  Explosion 
Experiments  at  Eskmeals,"  followed  by  a  reception  in  the  Museum 
of  the  University. 
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NEW    PATENTS    APPLIED    FOR. 

(NOT  YET  PUBLISHED.) 


1913. 


Compiled  expressly  (or  this  Journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  '286,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


20,773.  "  Automatic  telegraph  systems."  D.  H.  Camekon.  September  15th 
(Complete.) 

20,779.    "  Galvanic  filter-cells."    G.  Engisch.    September  15th.  • 

20,792,     "  Electric  cooking  apparatus."     N.  Prentice,     September  15th. 

20.796.  "Recording  galvanometers."  P.  Brattn  &  Co.  (Convention  date, 
September  Uth,  1912,  Germany.)     September  15lh.    (Complete.) 

20,798.  "Process  and  apparatus  for  establishing  synchronisation  by  means 
of  electric  waves."  M.  P.  Otto.  (Convention  date,  Septembtr  ICth,  1912, 
France.)    September  15th.    (Complete.) 

20,800.  "  Ignition  devices  for  explosion  or  internal-ocmbustion  engines." 
P.  E.  Es  PiAi.  (Convention  date,  February  2Gth,  1913,  Hungary.)  September 
15tb.    (Complete.) 

20.806.  "  Apparatus  for  the  production  and  radiation  of  electrical  oscilla- 
tions."   F.  Miller.    September  15th.    (Complete.) 

20.821.  "  Vapour  electric  apparatus."  E.  E.  Dakmois  acd  M.  A,  E.  Leblanc. 
September  15th, 

20.822.  "  Multiple  telephony,"     H,  Tietgen,     September  15th, 

20,853.  "Electrically-operated  winch  specially  applicable  as  an  ash  hoist." 
Q.  F.  D.  Campbell.    September  16th.     (Complete.) 

20.856.  "Telephone  exchange  systems."  Zivnostenska  Banka  v.  Praze 
(Firm  of).  (Convention  date,  October  28th,  1912,  Austria.)  September  16th. 
(Complete.) 

20,870.  "Means  for  operating  electric  switches  from  a  distance."  Siemens 
Bros.  Dynamo  Works,  Ltd.,  F.  Lydall  and  R.  Brooks.  September  16th. 
(Complete.) 

20,878.  "  Process  for  the  electro-deposition  of  iron."  8.  0.  Cowpeb-Coles, 
September  16th, 

20,909.  "  Automatic  means  for  operating  and  controlling  devices  used  in 
charging  and/or  discharging  secondary  batteries."  C.  H,  de  Kusett.  Septem- 
ber 16th. 

20,912.  "Commutator  trueing  devices."  P.  G.  Lddwig.  September  16th. 
(Complete.) 

20,929.  "  Sparking  plugs  for  plectr'o  ignition  purposes."  United  Motor 
INDVSTRIES,  Ltd.,  and  E.  de  RoDAKOwsKi.     September  16th.     (Complete.) 

20.933.  "  Method  of  producing  electtioinsulators."  W.  Boehm.  September 
16th.     (Complete.) 

20.934.  "  Electric  heating  devices."  Jackson  Electric  Stove  Co.,  Ltd., 
and  F.  H.  Williams,    September  16th. 

20,937.  "  Production  of  high-tension  discharges."  W.  H.  Wilson.  Sep- 
tember 16th. 

20,990.    "  Electric  torch."    J.  Airman,  Jun.     8eptemb»r  17th. 

21,029.  "Electric  glow-lamps,  and/or  the  method  of  manufacturing  and 
operating'the  same."    C.  O.  Bastian.    September  17th. 

21,033.     "  Wire-strainers."     E.  E.  Moffitt.    September  17th. 

21,036.    "  Telegraphic  receiving  apparatus  "    J.  Gell.    September  17th. 

21,050.  "^Electric  locks  for  lift-gates  and  doors."  C.  G.  Ma.ior,  P.  H. 
Stevens,  and  Smith,  Ma.ior  &  Stevens,  Ltd.     September  17th. 

21.069.  "  Means  for  mounting  the  terminals  of  electric  lampholders  or 
other  coupling  members,  and  electrically  connecting  wires  therewith." 
G.  St.  J.  Day.    September  18th. 

21.070.  "  Contact  surfaces  of  electrical  coupling  devices."  G,  St,  J,  Day. 
September  18Dh. 

21.109.  "Electrical  resistances."  C.  E.  Hay  and  H.  W.  Sullivan. 
(Divided  application  on  22,375,  1912.  March  18th,  1913.)  September  18th. 
(Complete.) 

21,115.  "  Submarine  electric  lamps."  R.  H,  Davis.  September  18th, 
(Complete.) 

21,126.  "  Apparatus  for  selecting  circuits,  especially  for  automatic  telephone 
systems."     L.  Preece.    September  18th. 

21.110.  "  Regenerative  braking  systems  for  electric  motors."  N,  W, 
Storer.  (Convention  date,  October  5th,  1912,  United  States.)  September 
18th.    (Complete.) 

21,143.  "  Voltmeter."  J.  Stephenson.  (Convention  date,  September  18th, 
1912,  Germany.)    September  18th.    (Complete.) 

21,186.  "  Electromagnetic  lifting  appliances."  H.  von  Kramer  and  A.  H. 
Railing.    September  19th. 

21,191.  "Illuminators  or  reflectors  applicable  to  electric  and  other  adver- 
tising signs  and  the  like."     H.  Goulton. 

21,193,  "  Counter- weights  for  pendant  electric  light  fittings. "  G.  H.  Gyton, 
September  19th. 

21,222.  "  Circuit  arrangements  for  connectors  with  multiple  connections." 
Siemens  &  Halske  Akt.  Ges.  (Convention  date,  November  9ih,  1912, 
Germany.)     September  19th.    (Complete.) 

21,283.  "Sparking  plugs."  H.  G.  Longford,  W.  W.  Longford  and 
Sphinx  Manufacturing  Co.     September  20th. 

21,309.  "  Electric  tension  dividing  devices."  Hoc.  Schneider  &  Cie.  (Con- 
vention date,  October  31st,  1912,  Prance.)    September  20ih,    (Complete,) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  ftt 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 


1912. 

Self-starters  for  Automobiles  and  the  Like.    W.  E.  Lake.    (United  States 

Light  and  Heatint,'  Co.)     19,514.     August  56th. 
Electric  Signalling  Systems.    Sir  A.  T.  Dawson  and  G.  T.  Buckham.    19  585. 

August  27th.     (Cognate  application  No.  5,537  of  1913.) 
Mechanical  Device  for  Obtaining  Synchronism  op  the  Cinematograph  with 

the    Phonograph.      H.    Porter,    G.    Schaibic  and   F.    Darragon.      19.593, 

August  27th, 

Electrically-heated  Cookers.    A.  J.  Kercher.    19,754.    August  29tli. 

Electrically-Heated  Cookers.     A.  J.  Kercher.     19,771.    August  29th. 

Electrically-propelled  Road  Vehicles.    E.  Cross.    19.826.    August  SOth. 

Means  for  Fixing  Electrical  and  other  Fittings  to  Concrete  and  Ferro- 
concrete and  Like  Structures.  A.  H.  Taylor  and  H.  A,  Pinnev.  19  921 
August  31st.  ' 

Memorandum  and  Like  Appliances  for  Use  in  Connection  with  Telephones 
AND  FOR  other  PURPOSES.  E.  F.  M.  Brauson  and  F.  H.  Bowden.  20,293. 
Set,tember  6th.     (Cognate  application  No.  26,947  of  1912.) 

Portable  Electric  Lamps.  Haitmann  A  Braun  Akt.-Ges,  21,917.  Sen- 
tember  26th.    (September  30th,  1911.) 

Electro-Magnetic  Apparatus,  applicable  for  Telephonic  and  the  like 
biGNALLiNo  AND  OTHER  PURPOSES.  M.  S.  Conncr  and  A,  R.  Kahl.  24,089. 
October  22nd. 


Method  and  Apparatus  for  Starting  Multi-Cylinder  Internal-Combustion 

Engines.     Robert   Boscli   (Firm  of).     24.533.     October  26th.      (December 

16th,  1911.)    Patent  of  Addition  not  granted.) 
Electro-Magneto  Generator.    W.  P.  Thompson.    (SpUtdorf  Electrical  Co. 

26,323.    November  Uth. 
Fire  and  Temperature  Alarms.    J.  Hartley.    27,473.    November  29th. 
Electric  Insulators.    A.  R.  Muller.    27,788.    December  ?nd. 
Electric  Advertising    Devices  and   Signs.      E.    H.    Bickley.     29,881.     De- 
cember 26th. 
Metamising  Ceramic  AND  OTHER  Surfaces.    Q.Marino.    12,642.    May29tb. 
Alternating-current  Electric  Motors.    L.  Rouzet.    12,687.    May  29th, 
Method  of,  and  Means  for,  Protei  ting  Electric  Circuits  against  Higher 

Oscillations,     F.  A.  Becker.     12,908.    June  1st.    (Convention  date  not 

granted  ) 
Signalling  Apparatus  for  Railways.    H   Jennings.    16,678.    February  17th. 

(February  17th,  1913.) 
Electbical  Massage  Apparatus.    G.  W.  Mascord.    19,C61.    August  28th. 
Musical   Instruments    with    F.lecikioallv  operated    ViBnATORY    Sounders. 

M.  L.  Sfvery  and  G.  B.  Sinclair.     19,8G9.     August  30th. 
Electrolytic  Pickling  of  Metals.    P.  Marino.    20,180.    September  4th. 
Electrically  -  propelled    and    Operated    Agricultubai     Machines.      W. 

Worimann.    20,185.     September  4th. 
Direct-current  Generators.    A.  E.  Berdon.  -20,225.    September  5th, 
Electric  Motor  Control  Systems.    British  Thomson-Houston  Co,    (General 

Electric  Co.)    20,662.    September  10th. 
Systems  of  Electric  Motor  Control.  British  Thomson-Houston  Co.  (General 

Electric  Co.)    20,744.    September  11th. 
Sw^iTCHES  OF  THE  Tumbler  Kind.    W.J.Charles.    22,477.    October  3rd. 
Secondary  Electric  Clocks.    W.  J.  Parker.    2/,274.    October  24th. 
Alternating-current  Generators.    Ateliers  de  Constructions  Electriques  du 

Nord  et  de  I'Est.     25,207.     November  4th.     (November  8th,  1911.) 
Electric  Heating  Devices  for  Buildings  and  Vehicies.    T.  J.Digby.    26,356. 

November  15  th. 
Electric  Railway  Systems,    W.  B.  Purvis  and  A.  D.  Gritman.    26,344.    No- 
vember 16th. 
Electric  Heating  Devices.    M.  Albrecht.    26,347.    November  16th. 
Electric  Meters  and  Meter  Systems  and  Relays  Adapted  to  Control  tSe 

Same  and  for  other  Purposes.     Siemens   Schuckertwerke  Ges.    26,439. 

November  I8ih.     (November  17th,  1911.    Addition  to  No.  25,831  of  1912.) 
Manufacture  of  Filaments  for  Electric  Lamps,    British  Thomson-Houston 

Co.     (General  Electric  Co,)    27,433.    November  28th. 
Electric  Lamps  for  Mines.    H.  Joris.    28,816.    December  Uth. 
Ear  and  Mocth  Piece  Protectors  for  Telephones.    E.  Dannenberg.  80,111. 

December  81st. 


1913. 

Electric  Oil  Switches.    British  Thomson-Houston  Co.    (Allgemeine  Elek- 

tricitiits  Ges.)    148.    January  2nd. 
Eleotromagnetically-operated  Diaphragm    Horns  and  the    Like.     E.  A. 

Graham.    313.    January  4th. 
Telephony  and  Like  Systems.    E.  A.  Graham  and  W.  J.   Rickets.     1,049. 

January  14th.    (Addition  to  No.  10,045  of  1911.) 
Electric  Clock  Mechanisms.     F.  T.  Reid.     1,243.    January  16th.    (August 

22nd,  1912.) 
Receptacles   for   Diaphragm  -  Guards   for   Telephone   Mouthpieces.     F. 

Loewenstein.    3,387.    February  10th. 
Refillable  Electrical  Fuses.    J.  G.  Clemens  and  Monarch  Refillable  Fuse 

Co.    8,574.    February  Uth. 
Electrically-heated   Cooking  and  Like  Utensils.    J.  Mann.    4,479.    Feb- 
ruary 21st. 
Automobile  Signals.    J.  G,  Marsh.    4,816.    February  25th. 
Method  of  and  Means  for  Advertising.    M.  Heinig  and  A.  C.  Graeger.    4,957.  " 

February  26th.     (February  26th,  1912.) 
Commutators   for   Dynamo-electric   Machinery.     Siemens    Bros.    Dynamo 

Works,  Ltd.    (SiemensSchuckertwerke  Ges.)    6,648.    March  18th. 
Ships'   Compasses.    L.  W.  P.  Chetwynd  and  Dent  &  Co.  and  Johnson,  Ltd, 

6,702.    March  18th, 
Electrical  Distribution  Systems.    Britisfi  Thomson-Houston  Co.  and  E.  B. 

Wedmore.    6,807.    March  19th.    (Divided  application  on  No.  28,868  of  1911, 

July  22nd,  1912.) 
Electric  Plug  Contacts.    A.  Schuchardt.    7,243,    March  26th, 
Telegraphic  Transmission.    C.  Schou.     13,089.    June  5th. 
Electrolytic  Electrodes.     Schott  &  Gen.     17,759.     August  2nd.     (August 

21st,  1912.) 
Combined  Dynamo  Regulators  and  Switches.    E.  O.  Van  Kerckhoven.    1,512. 

January  18th.    (February  3rd,  1912.) 
Safety  Signalling  Apparatus  foi^  Use  in  Mines.    J.  Close.    2,546.    January 

31st. 
Wireless  Telegraphy  or  Telephony.     Signal  Ges.    3,246.     February  7th. 

(February  12th,  1912.) 
Electricity  Meters.    J.  Elster.    3,466.    February  10th. 
"Electric  Driving  Mechanism  for  Spindles,  Flyers  or  Similar  Parts  Used 

IN  Machines  for  Working  Textiles,    Hoc.  I'Eclairage  Electrique.    3.759. 

February  18th.     (April  16th,  1912.) 

Sobmarin-.  Signalling  Apparatus.  E.  C.  R.  Marks.  (Submarine  Wireless  Ck).> 
5,082.    February  28th. 

Insulating  Gloves.  St.  Helens  Cable  and  Rubber  Co.  and  H.  Evans,  6,242, 
March  1st, 

Form  of  Contact  for  Electric  Bells,  Alarms  and  the  Like.  J.  H.  Cunning- 
ton.    7,755.     April  2nd. 

Means  for  Use  in  Directly  Measuring  Small  Variations  or  Differences  in 
Electrical  Resistance.  Hartmann  &  Biaun  Akt.-Qes.  8,602.  April 
Uth.     (May  Bth,  1912.)  ^ 

Regulators  for  Electric  Igniting  Apparatus.    J.  Schulz.    8,738.    April  14th, 

(November  29th,  1912.) 
Guards  for  the  Stay  Wires  of  Telegraph,  Telephone  ob  other  Poles.    A. 

Rogers-Jenkins.    9,869.    April  26th. 
Fire  Alarms.    J.  Stevens.  -^1,218.     May  13th. 
Means  for  Automatically  Operating  Electrical  Switches  for  Stopping  and 

Restarting    Motors    for    Compressing    Air    and    other    Fluids    into 

Cylinders  and  other  Receivers.    T.  C.  Walter  and  Displayer  Co.    12,218. 

May  26th. 

Switch  Arrangements  for  Electric  Heating  Apparatus.  R.  Weaving  and 
Fetrant),  Ltd.  12,935.  June  4th.  (Divided  application  on  No.  17,837  of 
1912,  August  1st.) 

Method  of  Igniting  and  Unlocking  Misers'  Safety  Lamps.    W.  W.  Gordon 

and  J.  Wright.     13.094.    June  18th. 

Musical  Instruments  with  Klectro-magnetically- vibrated  Sonorous  Bodies. 

M.  L.  Severy  and  G.  B.  Sinclair.    16,860.    July  22nd.    (Divided  application 

on  No.  19,869  of  1912,  August  80th. t 
Apparatus  fob  Regulating  the  Light  Intensity  or  Electric  Arc  Lamps. 

Siemens-Schuckertwerke  Ges.     17,086.,  July  25th.     (July  25th,  1912.) 
Means  for  Preventing  Excess  Voltages  in  Alternating  Electric  Circuits 

P.   A.  Becker.     19,029.    August  21st.     (Divided  application  on  No.  12,908  o 

1912,  June  1st.) 
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Ix  looking  back  over  a  meeting  which  was,  on  the  whole, 
a  great  success,  anci  worthy  of  the  reputation  of  the  Asso- 
ciation and  of  Birmingham,  it  is  impossible  to  ignore  the 
fact  that  as  regards  the  sciences  with  which  our  readers  are 
concerned,  the  interett  of  the  meeting  lay  chiefly  in  Sec- 
tions A  and  B  ;  and  the  Engineering  Section,  G,  which  onght 
to  claim  their  attendance,  remained  in  the  "  parlous  state  " 
into  which  it  has  of  late  years  fallen.  It  is  true  that  this 
Section  showed  a  great  improvement  at  Dundee  ;  and  this 
was,  in  no  small  measure,  due  to  the  constant  attendance  of 
the  late  Sir  "\Ym.  White  and  his  colleagues  on  the  committee 
at  that  meeting. 

It  was  fully  expected  that  Section  G  would  be  given 
renewed  vitality  at  Birmingham,  on  account  of  the 
President  of  the  year  being  chosen  (a  somewhat  rare  event) 
from  its  ranks.  But  the  sudden  and  lamented  death  of 
Sir  William  White  altered  this  fair  prospect  ;  and  instead 
of  gaining  the  added  prestige  which  would  have  come  from 
the  attendance  of  the  President  of  the  Afsociation,  this 
unfortunate  Section  seems  to  have  been  thrown  further  into 
the  background  than  ever.  It  is  hard  to  assign  the  cause 
or  causes.  The  Committee,  all  excellent  men,  worked 
hard  and  presented  a  number  of  papers,  which,  if  not 
exciting,  were  at  least  not  open  to  severe  criticism. 
Perhaps  it  may  be  said  at  once  that  the  inducements  held 
out  by  Section  G  seem  to  be  insufficient  to  attract  important 
and  original  contributions. 

Prof.  Kapp  made  an  ideal  President  of  the  Section. 
His  address  was  a  good  send-cfF,  and  dealt  thoroughly  with 
the  very  latest  information  on  one  of  the  most  important 
subjects  for  the  electrical  engineer  of  to-day,  the  electrifica- 
tion of  main  lines  of  railway.  But  the  attendance  was 
always  meagre  in  the  extreme,  and  the  discussion,  where  any 
discussion  at  all  could  be  provoked,  almost  lifeless. 

The  representatives  of  the  great  firms  in  Birmingham  and 
the  district  were  conspicuous  by  theli  absence.  The 
engineering  departments  of  the  Universities  were  well  repre- 
sented, buD  the  great  engineering  works  took  little  or  no 
part. 

Mr.  Lanchester's  contribution  on  the  petrol  locomotive, 
which  we  have  already  reported,  was  a  shining  exception, 
and  there  was  a  paper  on  the  reconstruction  of  Snow  Hill 
Station,  Birmingham,  by  iMessrs.  Gleadow  ct  Shackle,  in  the 
discussion  of  which  the  President  of  the  Association  joined. 
On  the  whole,  however,  the  interchange  of  ideas  between 
the  Professors  and  the  men  engaged  in  practical  work 
was  to  a  great  extent  lacking.  The  counter- 
attractions  in  the  realms  of  pure  science,  in  the 
animated  discussions  which  took  place  in  A  and  B,  not 
less  than  in  the  groups  of  famous  people  who  were  to  be 
seen  there,  proved  too  strong  for  the  adherents  of  G,  and 
engineering  found  itself,  once  more,  rather  neglected. 
[561]  C 
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Now,  it  is  in  no  carping  spirit  of  criticism  that  we  deal 
with  this  matter,  but  rather  to  provoke  a  spirit  of  inquiry  in 
the  hope  of  ascertaining  the  remedies  that  should  be  applied. 
The  Manchester  meeting,  the  year  after  next,  seems  a 
long  way  oflf ;  but,  in  view  of  the  vast  engineering  interests 
in  that  city,  we  hope  that  a  real  improvement  may  be 
brought  about  before  then. 

l\ight]y  considered,  the  present  state  of  Section  G  is  an 
opportunity  for  showing  the  way  in  the  reform  of  the  pro- 
cedure of  Engineermg  Institutions  in  general.  In  order  to 
induce  the  right  men  to  bring  forward  the  right  material,  it 
is  necessary  to  ensure  a  good  audience  and  wide  pub- 
licity. It  is  not,  of  course,  possible  to  drag  members  of  the 
British  Association  into  the  room  by  the  application  of 
physical  violence  ;  they  must  be  got  Uiere  by  an  original 
and  attractive  bill  of  fare.  And  that  is  only  effected  by 
ensuring  early  and  complete  publicity  for  the  papers. 

If  every  paper  accepted  were  to  be  printed  in  a  complete 
form  and  handed  out  at  least  not  later  than  the  day  before 
the  paper  was  to  be  read  ;  if  the  time  spent  in  reading  the 
paper  were  saved  ;  if  the  audience  assembled  after  reading 
the  paper  individually  and  preparing  interesting  contribu- 
tions to  the  discussion,  and  if  the  contributor  of  the  paper 
were  allowed  time  to  introduce  his  subject  and  show  his 
pictures  or  models,  all  diagrams  and  drawings  being  repro- 
duced on  the  printed  sheet,  and  the  writer  of  the  paper 
winding  up  the  discussion,  we  venture  to  think  Section  G 
would  earn  for  itself  a  fresh  distinction.  The  papers  might 
be  printed  in  pamphlet  form  ;  and  experience  shows  that 
they  would  readily  sell  at  a  price  to  cover  the  cost  of 
printing. 

What  a  refreshing  thing  a  real  debate  is  !  There  should  be 
a  good  deal  of  heat  ;  a  little  rudeness  even  might  be  per- 
mitted, and  strong  feelings  on  the  point  at  issue.  And  the 
only  thing  punishable  with  severity  should  be  the  false 
note — insincerity — the  enemy  of  science.  The  lists  of  the 
Association  should  be  scanned  and  the  men  who  lead  in 
any  given  matter  should  be  invited  to  attend.  A  real  live 
discussion  is  the  true  object  of  all  such  meetings,  followed  by 
a  wide  publicity,  which  would  be  well  looked  after  by  the 
technical  Press. 

The  papers  should  be  few  and  very  carefully  selected,  and 
if  there  is  any  time  to  spare  it  would  lae  time  well  spent  if  one 
whole  morning  were  given  to  a  joint  meeting  with  the 
Mathematical  and  Physical  Section,  and  another  were  spent 
with  the  Section  devoted  to  Chemistry. 

Section  G  is  badly  in  want  of  new  vitality ;  and  unless 
some  drastic  remedies  can  be  applied,  we  fear  it  will 
dwindle  away. 


THE    ARCHITECT     AND     THE 
ELECTRICIAN. 


In  view  of  the  prominence  which  has  been  given  in 
recent  times  to  the  work  of  the  illuminating  engineer, 
and  the  acknowledged  status  which  this  branch  of  the 
electrical  profession  has  obtained,  it  would  at  first  sight 
appear  that  nothing  more  need  be  said  upon  the  subject. 
Unfortunately,  however,  we  appear  in  some  cases  to  lack  the 
practical  ability  to  put  into  practice  the  ideals  with  which 
we  are  in  theory  in  thorough  agreement,  and  we  do  not 
realise  this  until,  in  some  way,  the  matter  is  brought  home 
to  us  by  comparison.      In  this  sense,  it  is  useful  to  contrast 


the  position  hereof  the  illuminating  engineer  or  the  electri- 
cian who  has  a  fitting  sense  of  the  importance  of  the  princi- 
ples of  proper  illumination  with  the  position  of  the  same 
class  of  specialist  in  the  United  States.  Our  American^con- 
temporary,  the  Electrical  Review  and  Western  Lleclririan, 
recently  remarked  that  it  would  be  a  long  time  befo 
individual  judgment,  based  on  wide  experience,  gave  way 
to  purely  mathematical  analyses  of  lighting  requirements. 
Records  of  lighting  lay-outs,  watts  per'  square  foot, 
colour  factors  and  controlling  dimensions  are  all  useful ;  but 
in  no  field  of  engineering  is  it  more  important  to  remember 
that  practically  every  problem  has  special  limitations 
requiring  special  treatment  for  its  successful  solution. 

From  this  follows  the  necessity  of  trial  installations, 
with  the  view  of  testing  the  variations  in  height  and 
spacing  of  light  units,  the  harmonising  of  shades  qnd 
reflectors  with  colour  schemes,  the  adaptation  of  fixtures  to 
architectural  needs,  and  the  comparison  of  costs  by  different 
methods.  In  order  to  attain  these  ends,  our  contemporary 
urged  that  the  architect  and  the  lighting  engineer  should 
co-operate  in  the  early  stages  of  building  construction  rather 
than  at  the  last  moment.  The  growth  of  the  art  of  illu- 
mination renders  the  location  of  outlets  coniparatively  simple, 
and  the  bulk  of  the  experimental  lightmg  would  be  used  for 
determining  the  height  of  the  units  above  the  working, 
plane,  the  type  of  shades  and  the  style  of  energy  consump- 
tion which  were  desirable.  Emphasis  may  well  be  laid  upon 
the  importance  of  adequate  co-operation  between  architect  and 
engineer  ;  the  latter  being  kept  informed  as  to  the  details  of 
panelling,  ceiling  and  beam  arrangements,  the  proposed  use 
of  rooms,  and  changes  in  the  original  plan  which  may  modify 
the  lighting  installation  needed  for  the  best  service. 

In  another  electrical  journal,  the  National  Elecirical  Con- 
tractor, the  necessity  that  the  architect  and  the  electrician 
should  co-operate  is  still  further  emphasised,  and  the  model 
contractor  is  defined  as  one  who  first  of  all  sends  in  his  tender 
promptly,  type-written,  and  in  such  a  clear  form  that  it  is 
easy  to  see  what  he  means.  If  he  is  awarded  the  contract, 
he  sees  to  it  that  a  set  of  plans  and  specifications  are  given  to 
him,  and  these  are  studied  until  the  job  is  understood  from 
beginning  to  end.  The  contractor  then  finds  out  from  the 
architect  exactly  when  he  has  to  begin  work,  and  makes  an 
appointment  in  advance  at  the  building  to  check  over  every 
outlet  shown  on  the  plan,  to  see  if  any  changes  are  to  be 
made.  After  the  position  of  every  outlet  has  been  proved, 
the  contractor's  foreman  marks  their  position  in  the  building 
in  blue  chalk,  the  owner  is  taken  round  the  building  to 
approve  the  positions,  and  then  the  job  is  ready  for  the  con- 
tractor to  start  work.  In  this  way  the  troubles  which  are 
otherwise  experienced,  owing  to  wall  outlets,  say  in  a  room 
which  is  to  be  panelled,  being  set  so  low  that  they  have  to 
be  removed  when  the  carpenter  comes  along,  or  an  outlet  or 
two  being  left  out  in  one  room,  or  placed  in  a  wrong  situa- 
tion in  another,  in  spite  of  plans  and  specifications  to  the 
contrary,  are  avoided. 

All  this  is  instructive  as  indirectly  indicating  the  import- 
ance which  in  the  United  States  adequate  lighting  is 
assumed  to  possess.  It  would  be  a  very  great  step  in  advance 
gained  in  this  country  if  the  same  consideration  were  shown 
here.  Unfortunately,  however,  with  notable  exceptions,  we 
think  we  are  correct  in  sajing  that  the  electric  lighting 
arrangements  of  a  building  are  among  the  last  things 
thought  of  by  the  architect,  and  when  consideration  is  given 
to  the  matter,  some  stereotyped  form,  probably  most  unsuit- 
able for  the  best  effects,  is  selected  without  any  very  careful 
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consideration  as  to  the  possibilities.  One  only  need  visit 
some  of  the  churches,  even  of  recent  construction,  to  realise 
how  painfully  elementary  the  practice  of  illumination  is  in 
this  country.  More  often  than  not  the  lights  are  arranged 
so  as  to  shine  into  the  eyes  of  the  worshippers,  while  a 
very  frequent  practice  apparently  is  to  suspend  a  powerful 
light  over  the  pulpit  in  such  a  way  that  it  exercises  a 
hypnotic  glare  upon  those  who  are  striving  to  penetrate 
the  profundity  of  the  sermon.  Moreover,  one  will  find 
edifices  bearing  evident  tokens  of  careful  architectural 
arrangement  and  decoration  whose  illuminating  units  are 
supported  by  pendant  clusters  or  brackets  of  either  a  strictly 
utilitarian  and  inartistic  type  or  a  style  of  art  totally  out 
of  keeping  with  the  general  features  of  the  building.  Careful 
lighting  appears  to  be  very  largely  restricted  to  the  better 
class  picture  theatres,  where,  at  any  rate,  we  do  get  an 
attempt  by  the  use  of  indirect  lighting  and  artistic  pendants 
to  minister  to  the  comfort  of  the  patrons. 

Some  amount  of  attention  has  been  given  to  the  subject 
of  scientific  illumination  from  a  utilitarian  point  of  view  in 
our  public  schools,  as  a  result,  no  doubt,  of  the  alarming 
increase  in  recent  years  of  defects  of  sight  among  the 
young,  and  we  would  urge  that  scientific  illumination 
should  be  considered  much  more  seriously  and  thoroughly 
than  up  to  the  present  it  has  been.  The  architect  is,  we 
know,  a  conservative  individual,  and  does  not  readily  take  to 
the  idea  of  co-operation  in,  or  interference  with,  his  designs. 
He  has  not  yet  reached  the  stage,  except  in  a  few  honourable 
exceptions,  where  he  realises  that  lighting  is  after  all  a 
specialised  science,  and  should  be  treated  by  a  specialist,  but 
prefers  to  subordinate  this  most  important  sphere  of  activity 
to  designs,  which  white  looking  perfect  on  paper,  and 
thoroughly  effective  in  natural  daylight,  show  themselves 
conspicuously  defective  when  the  scheme  of  artificial 
lighting  which  he  suggests  is  applied  to  them.  If  the 
architect  can  once  be  got  to  see  that  anything  which  tends 
to  give  an  all-day  and  all-evening  efficiency  to  the  beauty  and 
completeness  of  his  architectural  conceptions  is  really  aiding 
his  own  interests,  he  will,  perhaps,  be  more  inclined  to 
consider  co-operation  with  the  electrical  engineer  in  the  early 
stages  of  a  design  ;  but  we  fear  that  until  a  sufficient  body 
of  public  opinion  has  been  formed  to  discriminate  between 
good  and  bad  lighting  effects,  this  important  subject  will 
still  remain  outside  the  range  of  practical  application. 

Useful  preliminary  reports  were  issued  a  few  weeks  ago 
by  the  joint  committee  of  the  Illuminating  Engineering 
Society,  which  has  been  considering  the  question  of 
scientific  illumination  for  schools  Rnd  libraries.  We  shall 
await  with  some  interest  the  publication  of  their  final 
recommendations,  for  they  should  form  a  valuable  guide  to 
the  saner  lighting  of  such  premises  in  the  future. 


Copper. 


The  position  of  copper  is  in  no  way 
impaired.  As  the  statistics  which  have 
been  issued  show,  the  intrinsic  conditions  continue  of  sur- 
passing strength,  and  although  it  may  suit  the  books  of 
some  people  to  affect  to  discredit  them,  there  is  in  sober  fact 
no  reason  why  the  returns  should  not  command  the  degree 
of  confidence  to-day,  when  consumption  has  outstripped  pro- 
duction, that  they  did  from  the  sceptics  when  the  reverse 
process  was  in  operation.  After  all,  figures  in  themselves 
are  deceptive  things  to  deal  with,  but  they  have  the  saving 
grace  that  they  enable  a  comparison  to  be  made.  This 
comparison,  in  the  case  of  copper,  discloses  a  position  of 
altogether  unequalled  strength,  and  it  is  fortunate,  indeed,  for 
consumers  that  there  has  been  an  absence  of  speculation  in 
the  market,  for  if  anything  approaching  that  seen  even  last 
year  had  been  experienced,  prices  would  certainly  have  been 
many  pounds  above  to-day's  level.  That  they  are  on  the 
comparatively  reasonable  plane  seen  to-day  is  a  capital  thing 
for  all  concerned,  for  it  may  be   taken  for  granted  that  the 


market  is  in  a  thoroughly  sound  condition.  How  much 
longer  the  stringency  will  continue  is  a  matter  of  sheer 
guesswork,  but  the  people  who,  by  reason  of  their  intimate 
connection  with  the  industry,  are  best  qualified  to  speak, 
are  confident  that  there  cannot  be  any  material  expansion 
of  production  for  weeks,  if  not  mouths,  to  come.  The 
trouble  at  the  mines  in  the  Lake  Superior  region  has  not 
yet  been  settled,  thousands  of  men  being  ont,  while  the 
smelters  are  not  at  work,  and  only  a  few  of  the  mines  are 
hoisting  ores.  It  is  impossible  therefore  for  normal  con- 
ditions to  be  resumed  as  regards  production  yet  awhile. 

Attempts  are  still  being  made  to  adjust  the  dispute,  but 
both  parties  have  got  their  "  backs  up."  There  is  no  doubt 
as  to  the  genuineness  of  the  scarcity  of  Lake  Copper,  for  there 
are  no  sellers,  and  leading  producers  who  have  metal  to 
deliver  against  old  contracts  have  notified  their  buyers  that 
the  copper  cannot  be  shipped,  for  the  reason  that  the  mines 
and  smelters  are  closed. 

The  pleading  of  the  strike  clause  is,  of  course,  inevitable 
under  such  circumstances,  but  it  leaves  consumers  here  in 
a  difficult  position.  It  would  appear  that  pretty  well  every 
"  bull "  factor  possible  has  come  into  play  as  regards  copper 
during  recent  months,  and  it  would  be  hard  to  conceive  any 
additional  events  which  could  happen  to  stiffen  the  position. 
The  operation  of  those  now  in  force  is  quite  suflBcient  to 
account  for  prices  far  above  those  now  ruling,  and  it  is 
sincerely  to  be  hoped  that  there  will  not  be  any  start  up  of 
gambling  operations  in  the  London  warrant  market,  for  this 
would  work  the  utmost  injury.  Consumers  can  get  along 
all  right  at  to-day's  prices,  high  though  they  are,  for  the 
market,  apart  from  moderate  fluctuations  of  no  special 
moment,  has  kept  quite  steady.  What  is  to  be  feared  is  an 
influx,  at  a  high  price,  of  rampant  speculation,  but  this  seems 
scarcely  likely  to  develop  now,  owing  to  the  succession  of 
unfavourable  ontside  iijfluences  which  have  been  at  work, 
notably  the  Balkan  tangle,  and,  in  a  lesser  degree,  labour 
troubles  and  political  unsettlement  at  home.  Xow  there  is 
dearer  money  to  be  considered,  and  this  may  easily  put 
another  drag  on  the  wheel.  It  is  a  very  fortunate  circum- 
stance, indeed,  for  consumers  that  such  strength  in  the 
position  of  copper  should  have  coincided  with  a  period 
of  profound  political  anxiety,  for  the  latter  has  tended  to 
keep  things  in  check  which  might  otherwise  quite  easily 
have  got  out  of  hand  and  had  unfortunate  sequels.  The 
temporary  closing  of  the  big  Washoe  smelter  is  the  latest 
bull  point,  and  will  further  reduce  the  supply  of  rough 
copper  available. 


The  inaugural  address,  in  June,  of  the 
A  Daniel  come  president  of  the  American  Society  of  Civil 
to  JiidgmeDt.    .„     .  1    X     j;       J        . 

Engineers  was  somewhat  of  a  departure 

from  the  ordinary  style  of  these  addresses.  In  it  the  Pre- 
sident, Mr.  George  Fillmore  Swain,  discussed  some  of  the 
tendencies  and  problems  of  the  day  in  their  relation  to  the 
engineer,  who  is  so  very  largely  responsible  for  the  present 
conditions. 

His  address  might  almost  as  well  have  been  delivered  in  our 
own  country.  Mr.  Swain  is  an  individualist,  and  perceives  in 
the  false  Socialism  of  to-day  a  perverted  Democratic  ideal. 
The  United  States  constitution  is  misread  in  respect  of  the 
theory  that  all  are  born  equal.  This  he  rightly  interprets 
as  equal  in  law,  for  we  are  not,  nor  can  we  ever  be,  equal  in 
ability  :  at  the  same  time  he  recognises  the  evil  of  great 
wealth  unfairly  or  too-rapidly  acquired.  Democratic  Govern- 
ment with  universal  suffrage  has  led  to  the  false  interpreta- 
tion that  men  are  inherently  equal  in  all  respects.  Macaulay, 
iu  1857,  wrote  of  a  soon-coming  time  when  the  doctrines 
of  Jefferson  would  result  in  very  serious  evils  for 
the  United  States.  These  evils  he  regarded  as  only  deferred, 
because  of  the  huge  area  of  land  to  be  ultimately  filled  and 
tilled.  But  when  the  population  becomes  dense  trouble  will, 
arise,  and,  so  thinking,  wrote  Macaulay  : — "  I  cannot  reckon 
Jefferson  among  the  benefactors  of  mankind."  The  address 
goes  on  to  consider  other  growing  evils,  such  as  the  tendency 
to  disregard  authoritv  ;    to  disregard   experience,  an    evil 
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which  has,  by  the  way,  made  itself  so  promiaent  in  the  too- 
old-at-forty  falsity  ;  and  the  tendeacy  to  relax  discipline. 
Another  tendency  is  the  craze  for  innovation — any 
changvi,  good  or  bad,  so  long  as  it  is  change.  Change  is 
too  often  mistaken  for  progress,  and  the  idea  of  change 
probably  springs  from  the  advance  of  science,  which  has 
brought  about  also  a  false  idea  of  the  need  for  change  wiiere 
change  will  do  no  good. 

Then  there  is  the  tendency  to  luxury,  and,  finally,  the  ten- 
dency towards  race  deterioration.  This  tendency  is  becoming 
well  recognised  the  world  over,  but,  so  far,  our  boasted 
civilisation  has  been  almost  wholly  occupied  in  maintaining 
the  unfit  even  to  the  extent  of  taxing  the  fit  into  a  state  of 
unfitness  in  order  to  keep  and  to  breed  the  unfit.  Take, 
for  example,  the  working  of  the  Poor  Law  by  the  men 
elected  by  the  mass  of  uneducated  voters.  It  has  proved  to 
lead  to  the  creation  of  palaces  in  which  to  house  the  unfit  in 
luxury  far  beyond  the  reach  of  nine-tenths  of  the  ratepayers  ; 
the  creation  of  an  army  of  pampered  officials  to  look  after 
them  ;  of  a  system  which  is  at  least  recognised  by  all  as  the 
most  disgracefully  unscientific  and  wasteful  of  all  our 
institutions. 

Ostentation,  waste,  intemperance,  are  the  characteristics  of 
America.  Mr.  Swain  in  this,  and  in  all  he  has  said,  might 
just  as  well  have  delivered  his  address  in  Great  George  Street, 
for  in  many  of  the  bad  effects  of  a  perverted  democratic 
ideal,  this  country  has  pa^^sed  America.  These  perverted 
ideals  have  been  able  to  rear  their  heads  because  men  as  a 
body,  not  so  clear  sighted  as  Macaulay,  have  failed  to 
grasp  the  very  serious  fact  that  the  apparent  prosperity 
of  the  United  States  has  arisen  not  out  of  its  political 
institutions,  but  out  of  its  excess  of  virgin  soil  above 
the  needs  of  its  people.  For  100  years  the  United 
States  has  eaten  up  its  fertility  and  its  ancient  store  of 
timber,  and  it  barely  feeds  itself  to-day.  But  this  waste  of 
old  stores  cannot  continue,  and  the  time  foreshadowed  by 
Macaulay  has  even  now  arrived  and  must  compel  attention 
to  scientific  plant  growth  and  to  the  recultivation  of 
idle  land  also.  Mr.  Swain's  address  is  most  illuminating  ; 
we  wish  we  could  reprint  the  43  pages  it  fills,  for,  to  quote 
the  author,  "  we  are  victims  to-day  of  an  exaggerated 
humanity  and  a  decay  of  discipline,  and  large  numbers  of 
men  and  women  with  warm  hearts  and  good  intentions  are 
exalting  sentiment  above  sanity,  sympathy  above  truth,  and 
ease  above  discipline." 


NOTES    FROM    CANADA. 


[from  our  own  correspondent.] 


The  electrical  affairs  of  the  city  of  Toronto  are  presided 
over  by  a  commission  of  three  ;  some  months  ago  one  of 
the  commissioners  vacated  his  position,  which  has  not  been 
filled  until  quite  recently.  Of  the  three  members,  one  is 
the  city's  representative,  one  is  the  Mayor  of  Toronto, 
ex  officio,  while  the  third  is  the  nominte  of  the  Hydro- 
Electric  Power  Commission,  of  Ontario.  Now,  in  the 
new  appointment  a  wonderful  thing  has  happened,  for 
the  new  man  (remember  this  is  on  a  civic  commission, 
whose  business  it  is  to  deal  with  engineering  matters) 
is  an  engineer,  and  an  electrical  one  to  boot.  It 
almost  makes  one  gasp  to  think  of  it.  Why,  your  lawyer, 
or  barber,  or  greengrocer,  should  be  the  man  to  look  after 
the  electric  lighting,  power  and  traction  requirements  of  a 
large  and  very  rapidly  growing  city.  An  engineer  ? — Perish 
the  thought ! 

The  apfnlntment  has  been  made  by  the  Provincial 
Commission,  whose  own  staff  is  composed  principally  of 
pngineers,  so  it  is  not,  perhaps,  surprising  that  their  choice 
should  have  fallen  upon  a  member  of  that  profession. 

According  to  the  daily  papers,  three  new  wireless  telegraph 
stations  are  to  be  completed  on  the  Great  Lakes  this  autumn, 
which  will  give  Canada  the  longest  single  stretch  in  the 
world  covered  in  this  way.     The  chain  of  stations  will  be 


complete  from  Port  Arthur,  on  Lake  Superior,  to  Cape 
Race,  a  distance  of  2,000  miles. 

Electricity  is  evidently  being  favoured  by  the  coal-mining 
industry  in  Canada,  according  to  the  following  extract  from 
the  1918  report  of  the  Committee  of  Conservation  :  — 

Amonp   the   economio   uses  of    ooal    in    Nova   Scotia    may   be 

mentioiitd the  generation  of  electrical  enerpy  at  central 

power  plants  for  tranBoaission  to  the  surrounding  colliericp.  This 
has  been  developed  to  such  an  extent  that  some  of  the  collieries 
are  now  operated  entirely  by  electricity.  Electric  cables  are  carried 
underground  by  means  of  bore  holes,  and  the  energy  is  used  for  mine 
haulage  and  pumping  purposes. 

These  plants  present  many  new  and  up-to-date  featurep,  such  as 
low  -  pressure  and  high  -  pressure  steam  turbo  -  generators,  and 
mechanical  stokers  for  firing  the  boilers  with  low-grade  s^k  and 
splint  coal . 


REMARKABLE    MOTOR    RECORDS. 


The  manufacture  of  d.c.  electric  motors  has  been  brought 
to  so  high  a  degree  of  perfection  nowadays,  that  the  scope  for 
improvement  has  apparently  been  reduced  to  narrow  limits, 
and,  given  the  dimensions,  weight  and  speed  of  a  machine,  one 
can  make  a  very  good  guess  as  to  the  output  which  can  be 
obtained  from  it  when  running  continuously  on  full  load. 
To  suggest  that,  without  any  very  diastic  charges  in  the 
design,  and  without  increasing  the  cost  or  lowering  the 
efficiency,  a  machine  can  be  built  in  such  a  way  as  to  develop 
continuously  with  ease  an  output  more  than  twice  as  great  as 
the  customary  full  load,  is  therefore  likely  at  first  sight  to 
invite  the  scepticism,  if  not  the  deris  on,  of  the  expert 
designer  of  such  motors.  We  believe,  however,  that  it  can 
be  done. 

Naturally,  we  should  not  make  a  statement  of  this  nature 
if  we  could  not  justify  our  faith  ;  and  this  can  only  be 
satisfactorily  accomplished  by  producing  actual  examples  of 
machines  which  are  at  work  and  which  regularly  fulfil  the 
claim  outlined  above.  We  therefore  place  the  following 
facts  and  data  before  the  reader,  who  may  be  left  to  verify 
the  validity  of  th^  claim  to  increase  in  output  by  comparison 
with  the  standard  designs  with  which  he  is  familiar. 

About  five  years  ago,  four  motors  were  installed  at  the 
printing  offices  of  Messrs.  United  Newspapers,  Ltd.,  to 
drive  two  of  the  seven  big  Hoe  presses,  and  they 
have  been  in  regular  operation  since  that  time.  In  these 
machines  many  (f  the  generally  accepted  notions  regarding 
dynamo  design  are  largely  departed  from.  The  flux  densities 
are  pressed  up  to  very  high  values ;  a  very  efficient  system 
of  ventilation  is  provided,  which  not  only  keeps  down  the 
temperature  of  the  machine,  but  also,  as  a  consequence,  reduces 
the  copper  losses ;  armature  reaction  is  minimised  by  a  special 
design  of  pole-piece ;  sparking  is  prevented  by  using  interpoles 
and  makingthe  commutator  stgmentsof  hard  |.)hcsphoi -bronze, 
and  by  using  carbon  brushes  of  very  high  quality,  cullecting 
about  50  amperes  per  sq.  in.  The  motors  are  providtd  in 
duplicate,  each  being  capable  of  driving  the  whole  press,  and 
they  work  in  conjunction  with  the  s-ystem  of  gearing 
invented  and  patented  by  Mr.  G.  W.  Mascord,  mechanical 
superintendent  to  the  above  company,  which  enables  the 
machine  to  be  started  for  inching  purposes,  and  change  over 
smoothly  to  direct  drive  when  a  suitable  speed  is  attained. 
This  gearing  was  described  and  illustrated  in  our  issue  of 
June  3rd,  1910. 

The  motors  were  purchased  on  a  full-load  rating  of  80  B.H.P., 
but  being  variable-speed  machines,  and  moreover,  being  capable 
of  running  for  any  length  of  time  with  less  than  half  field, 
and  with  an  overload  of  50  per  cent.  (=  120  b.h.p.),  they 
should  be  rated  at  120  B  h,p.,  and  priced  accordingly.  The 
range  of  speed  is  from  230  to  650  R  p,m. 

The  principal  dimensions  of  the  machines  are  as 
follows  : — 

Armature  diameter ...         22  o  in, 

,,         length      ...  8  in. 

Field  magnet  over  all           ... ..,  4125  in. 

Lencth  outside  bearings      29  in. 

Width  of  yoke  casting         ...         ..,         14  in. 

Base. — Distance  between  centres  of  bolt  holes    ...  38  x  16  in. 

It  will  be  seen  that  the  motors  are  exceedingly  compact, 
as  compared  with  other   machines  capable  of  developing 
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120  B.H.p.  at  2;-}0  H.P.M.  The  weight  of  each  raotr^r  is 
30  cwt.  As  a  matter  of  fact,  it  was  found  impossible  to 
obtain  motors  in  the  market  which  would  give  the  same 
result  in  anything  approaching  the  limits  of  space  within 
whicli  these  motors  are  at  work.  We  have  watched  them 
starting  and  running  on  load,  and  have  not  been  able  to 
detect  the  slightest  sparking  ;  the  commutators  are  in  perfect 
order,  and  have  never  been  ground  up  since  the  motors  were 
installed.  No  breakdown  has  occurred  on  any  of  the 
machines  during  the  four  to  five  years  that  they  have  been 
at  work,  although  the  driving  of  heavy  printing  presses  is 
one  of  the  most  arduous  tasks  to  which  a  motor  can  be  put. 
After  three  hours'  run  at  G3  kw.  input,  the  temperature  of 
the  commutator — the  hottest  part — was  124°  F.,  showing  a 
rise  of  5G  F.  above  the  surrounding  air  ;  the  armature 
front  had  a  temperature  of  106°  F.,  a  rise  of  38°.  The 
temperature  rise  at  the  low  speed,  with  full  field,  is  some- 
what higher,  but  not  excessive. 

These  machines  were  built  by  the  Rees-Roturbo  Manu- 
facturing Co.,  Ltd.,  to  the  designs  of  Mr.  Henry  Chitty. 
Their  actual  cost  to  manufacture  was  little  over  half  the 
price  paid  for  them  r/.s  HQ-H.P.  motors,  and  there  is  no 
reason  why  these  results  should  not  be  equalled  or  improved 
upon,  for  the  design  was  not  intended  to  be  the  very 
cheapest  or  the  most  compact  attainable. 

The  foregoing  statements  will  no  doubt  seem  overdrawn,  but 
we  do  not  ask  any  reader  to  believe  them  without  verification. 
Their  accuracy  can  be  tested  with  ease,  as  the  machines  are 
running  on  load  almost  daily,  and  we  feel  sure  that  Mr. 
Mascord  will  be  pleased  to  allow  them  to  be  inspected  after  an 
appointment  has  been  made  with  him.  At  present  Mr.  Chitty 
has  no  permanent  arrangement  with  any  firm  for  the  manu- 
facture of  these  machines,  but  there  is  nothing  to  prevent 
arrangements  being  made,  and  in  the  best  interests  of  the 
electrical  industry,  it  is  very  desirable  that  full  advantage 
should  be  taken  of  the  possibilities  of  improvement  in 
output  for  weight  and  S'ze  that  are  evidently  still  far  from 
exhausted. 


CORRESPONDENCE 


Letteri  received  by  «#  after  6  P.M.  ON  TUESDAY  cannot  appear  vntil 
the  following  week,  Correipondentt  thould  forward  their  communi- 
cation*  at  the  earliett  postible  moment.  No  letter  can  be  pvhlifhed 
unlet*  we  have  the  writer^t  name  and  addretx  \n  ovr  vofiettion. 


A  Charge  Engineer's  Complaint. 

I  notice  some  correspondence  in  your  issue  this  week 
respecting  one  of  the  drivers  at  the  Burton  electricity  woiks 
having  been  promoted  to  the  position  of  shift  engineer  \\hich 
we  have  recently  had  vacant.  Upon  referring  to  the  letter 
signed  by  Mr.  Fredericks  in  your  issue  of  September  2r)th,  I 
at  orce  judge  that  he  must  be  well  acquainted  with  the 
working  of  our  station,  and  if  this  is  so,  I  am  extremely 
surprised  that  he  should  have  any  doubt  regarding  the 
capabilities  of  the  driver  in  question. 

As  a  matter  of  fact,  the  gentleman  who  has  been  given 
the  position  has  been  employed  by  this  department  tor  about 
If)  years,  and  during  the  last  two  or  three  years  he  has  been 
acting  shift  engineer,  while  for  three  months  continuously 
of  each  year  he  has  had  to  take  a  shift  on  account  of  the 
regular  shift  engineers  being  away  on  holiday. 

I  have,  therefore,  had  ample  opportunity  of  judging  as  to 
his  capabilities,  and  the  fact  that  I  did  not  hesitate  to 
appoint  him  as  permanent  shift  engineer  proves  conclusively 
that  I  was  fully  satisfied  of  his  competence  for  the  post. 

Thomas  Hall, 

Borough  Electrical  Engineer  and 
Tramways  Engineer. 

Burton-upon-Trent,  October  3rd,  1913. 

[One  of  our  correspondents  last  week  suggested  that 
Burton-upon-Trent  might  be  the  subject  of  the  "  com- 
plaint" :  but  Mr.  Fredericks  gave  no  clue  to  the  identity  of 
the  station,  and  we  do  not  know  whether  he  referred  to 
Burton. — Eds.  Elec.  Rev.] 


Electric  Vehicles. 

I  am  sorry  to  have  to  support  "  Chief  Engineer's " 
grumble  in  your  last  ii-sue  as  to  the  conservatism  and  leek 
of  enterprise  in  our  manufacturing  firms  in  connection  with 
"  electrics." 

Three  years  ago  I  arranged  with  my  company  for  a 
limited  supply  of  free  power  (200  volts,  100  ~  a.c),  and 
started  out  to  design  an  "  electric  "  suitable  for  mains  work. 
All  I  could  get  in  answer  to  my  inquiries  for  various  items, 
was  the  usual  badly-typed,  unpunctuated  letter  of  regrets. 
No  one  bad  the  sort  of  controller  I  wanted,  and  I  was  aske*! 
over  £20  for  sorts  [  did  not  want.  In  the  end  I  had  to 
make  one — at  a  cost  of  about  7s.  Gd. 

In  case  the  tip  may  be  useful  to  any  electrical  man 
thinking  of  running  an  electric,  I  would  say  that  I  used  a 
rotary-converter  to  run  the  car  itself,  the  same  motor  being 
used  to  charge  the  battery  by  connection  with  the  a.o-. 
mains.  This  arrangement  saves  having  a  motor-generator 
at  home,  or  having  to  go  home  to  get  a  charge.  My 
original  idea  was  to  have  a  simple  induction  motor  (with- 
out starting  winding)  embodied  in  the  frame  of  the  D.f. 
motor.  But,  believing  that  a  motor-building  firm  might 
know  more  about  motors  than  a  mere  mains  man,  I  was 
persuaded  to  let  the  makers  "  improve  "  my  idea  into  merely 
putting  slip-rings  on  the  d  c.  machine  and  running  it  as  a 
synchronous  motor  off  the  a.c.  This  saved  weight,  but 
spoilt  everything  by  reason  of  the  fearful  hunting  making 
a  charge  impossible.  In  the  end  I  got  disgusted,  and  put 
in  a  petrol  engine,  making  friends  imagine  that  the  car  would 
not  run  electrically.  This  was  quite  wrong,  however,  for  it 
did  Itt  on  the  level  and  climbed  like  a  tram. 

I  shall  be  pleased  to  give  full  details  to  anjone  interested, 
and  enclose  photo  showing  car  as  at  present.  The  strong 
resemblance  (stronger  before  the  front  bonnet  was  altered)  to 
the  American  Ciir  you  illustrated  on  page  ,'40  is  quite  a 
coincidence,  as  I  had  never  seen  an  enclosed  coupe  when  I 
designed  it. 

Assistant. 


Lightning  Conductors  at  St.  Paul's  Cathedral. 

There  is  very  little  difference  of  opinion  among  experts  as 
to  copper  tape  conductors  being  more  lasting  than  copper 
ropes,  and  for  this  reason,  as  well  as  for  theoretical  considera- 
tions, the  latter  are  now  almost  obsolete  in  this  country. 
But  it  is  not  a  matter  requiring  experience  or  expert  know- 
ledge to  decide.  The  quest  iim  is,  of  two  conductors,  one  an 
inch  wide  and  the  other  ^^  in.  diameter  (for  ropes  are  composed 
of  a  number  of  wires  each  liable  to  corrosion),  which  will 
last  longest  under  precisely  similar  conditions. 

Most  of  the  ropes  I  had  removed  from  St.  Paul's  are  com- 
posed of  eight  wires,  each  about  No.  11  b.wj;.,  wound  round 
eight  others,  each  about  No.  15  b.w.g.  In  a  piece  I  have 
unstranded  even  the  inner  wires  are  green  and  corroded,  and 
it  had  been  in  position  only  about  40  years.  When  Mr. 
Hedges  brought  the  question  of  ropes  r.  tapes  into  the 
columns  of  the  Electrical  Review  soae  time  ago,  I  sent 
you  a  piece  of  copper  tape  I  had  removed  from  the  Houses 
of  Parliament  that  had  been  fixed  and  exposed  to  the 
weather  about  Go  years  and  was  still  in  perfect  condition. 

The  specimen  that  he  refers  to  as  at  the  Science  Museum 
appeai3  to  have  been  originally  about  l\  in.  x  rV  in.,  and 
has  traces  of  sulphate  of  copper,  suggesting  that  it  was 
affected  by  sulphur,  and  possibly  bedded  in  coke  which 
generally  has  a  very  destructive  effect  on  copper  whether  in 
the  form  of  tape  or  rope,  but  more  on  the  latter,  the  greater 
suiface  in  proportion  to  the  cross-section  of  each  wire 
allowing  of  more  rapid  deterioration  of  the  whole. 

Among  the  "  practical  suggestions  "  of  the  Committee,  of 
which  he  was  a  member,  was  one  that  "gas  pipes  should  be 
kept  as  far  as  possible  from  the  positions  occupied  by 
lightning  conductors,"  whicli,  though  delightfully  vegue, 
implies  that  lightning  conductors  should  be  kept  away  from 
gas  pipes.  It  is  to  be  regretted,  therefore,  that  he  did  not 
insist  on  having  them  placed  outside  the  building  in  place  of 
letting  them  run  through  the  ducts  where  there  were  gas 
pipes  and  other  ramifications  of  metal.  I  found  the 
authorities  quite  willing  to  have  the  alterations  made  when 
I  pointed  out  the  danger,  and  should  have  thrown  up  the 
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case   bad   my   recommendations   in   this  respect  not  been 
adopted. 

The  fact  that  my  tests  diflFered  from  bis  is  perhaps  ex- 
plained by  what  follows.  When  I  first  tested  this  system  I 
found  every  test,  both  for  "  earth  "  and  continuity,  showed  a 
nominal  resistance  only,  but,  owing  to  the  system  loeing  inter- 
connected with  no  provision  for  testing  each  "tarth" 
separately,  these  tests  gave  no  indication  of  the  real 
state  of  affairs.  I  then  had  test  joints  made  in  the  main 
conductors  and  found,  as  I  suspected,  that  all  the  tests  had 
been  through  one  perfectly  "earthed"  conductor,  the  others 
showing  more  or  less  high  resistances,  and  three  being  found 
to  go  to  the  crypt  only  where  they  were  coiled  up  inside 
the  ducts. 

Even  now  tests  do  not  show  the  real  condition  of  the 
upper  part  of  the  system,  and  so  I  am  undertaking  a  visual 
inspection. 

I  was  aware  that  Mr.  Hedges  had  been  at  one  time  con- 
cerned with  the  conductors  on  this  building,  having  read  in 
''  Public  Works,"  of  January,  1905,  that  he  "  first  took  up 
the  question  of  the  better  protection  of  buildings  from 
lightning  in  connection  with  St.  Paul's  Cathedral,  having 
been  asked  to  report  on  the  proposed  electric  lighting," 
but  when  I  was  consulted  as  to  the  efficiency  of  the  system 
I  was  not  interested  in  what  he  had  or  had  not  done.  I 
had  only  to  deal  with  it  as  I  found  it,  and  I  consider  that 
in  removing  the  conductors  from  what  every  authority 
\.'ould  consider  dangerous  proximity  to  gas  pipes,  electric 
light  leads  and  other  complications,  and  giving  them  the 
most  perfect  earths  possible,  I  was  acting  in  accordance  with 
the  best  principles  of  the  science. 

Alfred  Hands,  M.l.E.E. 

London,  E.G.,  OdoUr  Gfh,  1913. 


Apparatus  on  Hire. 

I  notice  that  Mr.  Elliott,  in  his  letter  under  the  above 
heading,  suggests  that  makers  of  radiant  heat  apparatus  find 
it  necessary  to  increase  the  capacity  of  their  radiators, 
because  of  their  inefficiency,  and  beg  to  point  out  that  your 
correspondent  is  labouring  under  a  delusion  if  this  is  what 
he  thinks. 

The  reason  3-kw.  radiators  are  manufactured  is  because 
most  of  the  up-to-date  and  go-ahead  electric  supply  under- 
takings have  found  that  radiators  of  the  radiant  heat  pattern 
are  the  most  satisfactory  types  of  heating  apparatus  to  use, 
and,  moreover,  this  is  the  pattern  asked  for  by  the  public 
generally. 

Of  course,  as  is  well  known  by  all  electric  heating  engineers, 
each  type  of  apparatus  has  its  separate  and  distinct  use.  If 
only  hot  air  is  required,  then  the  tonvector  type  will  answer 
the  purpose,  provided  it  is  of  sufficient  capacity.  If  instan- 
taneous heat  is  required,  then  the  luminous  radiator  cannot 
be  excelled  by  any  other  system  of  heating  apparatus,  whether 
electric  or  otherwise,  but  for  all-round  general  heating, 
probably  the  hot-wire  type  of  radiator,  either  of  the  protected 
quartz  pattern,  or  exposed  wire  type,  would  be  found  the 
most  satisfactory,  as  with  this  system,  luminous  heat  is 
obtained  together  with  a  large  amount  of  heated  air,  and 
it  is  appreciated  by  the  general  public,  because  of  its  resem- 
blance to  a  glowing  coal  fire  without  any  of  the  disadvan- 
tages of  the  latter. 

D.  Huntley. 

London,  W.,  October  C>fh,  1918. 


The  "  Hand  "  of  an  Armature. 

Your  editorial  comment  and  Mr.  MacCallum's  letter  seem 
to  make  it  necessary  for  me  to  elucidate  my  meaning.  The 
fact  I  wish  to  point  out  is  that  the  nomenclature  suggested 
by  Mr.  MacCallum  differs  from  the  nomenclature  which  is 
the  standard  practice  of  several  leading  maimfacturers  ;  that 
some  of  the  windings  which  he  calls  •'  progressive "  are 
called,  according  to  this  standard  practice  of  some  manufac- 
turers, "retrogressive."  And  my  point  is  that  the  existence 
of  this  different  nomenclature  on  manufacturers'  records  will 
make  difficult,  if  not  impossible,  any  change  in  the  direction 
of  uniformity. 

G.  Moores. 

Stockport,  Octohei-  Srd,  1913. 


The  Meaning  of  a  Stifflx. 

On  page  494  of  your  current  issue  is  an  interesting  letter 
from  Mr.  Killingworth  Hedges,  who  prefixes  the  mystic 
letters  "C.E."  to  the  well-known  M.I. E.E.,  and  I  am  sure 
it  would  be  of  great  interest  to  many  of  your  readers  if  Mr. 
Hedges  would  be  good  enough  to  let  us  know  what  precisely 
these  first  two  letters  are  intended  to  mean.  I  have  heard, 
from  time  to  time,  that  they  mean  "  Chief  Engineer,"  "  Con- 
sulting Engineer,"  "  Civil  Engineer "  and  "  Contracting 
Engineer,"  but  I  fear  that  none  of  these  are  strictly  correct. 

In  the  absence  of  an  explanation  from  Mr.  Hedges, 
perhaps  the  Editors  will  be  good  enough  to  enlighten  up. 

B. 

[Mr.  Hedges  is  a  Member  of  the  Institution  of  Civil 
Engineers,  and  is  therefore  entitled  to  place  the  letters 
"  M.Inst.C.E."  after  his  name.  We  usually  regard  the 
letters  "C.E."  standing  by  themselves  to  imply  the  hirk 
of  that  honourable  title. — Eds.  Elec.  Rev.] 


A.E  (S.)E. 

In  your  last  issue  a  letter  appeared  under  the  above 
heading  upon  which  we  should  like  to  comment. 

In  the  first  place,  we  would  point  out  to  your  corres- 
pondent that  the  A.E  (S.)E.  is  an  Association  for  engineers 
in  electrical  undertakings  (private  and  public),  and  is 
governed  mainly  by  electrical  station  men. 

The  meeting  referred  to  was  an  open  meeting  to  electrical 
engineers.  There  was  nothing  to  prevent  electrical  engi- 
neers who  were  also  members  of  the  Electrical  Trades  Union 
from  stating  their  views  ;  that  such  views  should  have  been 
expressed  without  a  strong  opposition  from  the  general  body 
of  members  must  have  been  due  to  the  fact  that  "  Snob  " 
and  others  who  may  ihave  views  of  a  different  character  to 
those  put  forward  at  the  meeting,  sat  quiet  and  allowed 
their  opponents  to  have  all  the  say.  We  hope  that  at 
future  meetings  we  shall  again  hear  all  sides  of  the  question, 
and  urge  all  electrical  station  men  to  attend  and  take  an 
active  part  in  the  meetings. 

W.  A.  Jones,  Chairman.,  A.L'(S.)E. 

W,  J.  Ebben,  Hon.  Secretary,  A.E.(S.^E. 

Loudon,  E.,  October  Qth,  1913. 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


An  Automatic  Electric  Lift. 

An  automatic  lift  which  we  recently  inspected  in  a  building:  in 
Cheppside,  of  the  well-known  Uraham  type,  erected  by  Messes, 
ScHOLEY  &  Co.,  Ltd.,  of  15',  Queen  Victoria  Street.  E.G..  presents 
some  features  which  merit  atti-ntion. 

The  Graham  lift  is  purely  automatic,  and  is  operated  entirely  by 
the  pas-senpers  ;  it  serves  four  floorp,  and  is  designed  to  carry  four 
persons.  The  lift  travels  at  a  speed  of  120  ft.  per  minute,  the  gear 
being  placed  on  the  top  of  the  shaft. 

It  is  impossible  to  operate  the  lift  until  the  fhaft  pates  are 
closed,  and,  in  the  fame  way,  when  the  cage  is  ascerdmg  or 
descending,  it  is  impossible  for  anyone  to  open  any  of  the  gates. 
Another  point  of  interest  is  that  as  soon  as  a  passenger  takes  up  his 
position  in  the  car  he  completely  controls  the  situation,  and  as  long 
as  he  remains  there,  it  is  impossible  for  anyone  at  another  floor  to 
ha.e  aiky  control  over  the  lift.  This  is  a  noteworthy  improvement, 
as  when  a  person  has  entered  an  automatic  lift,  it  is  often  possible 
after  the  gate  has  been  closed  for  the  car  to  be  called  to  another 
fl  or  before  the  passenger  has  had  time  to  press  the  button.  This 
possibility  is  entirely  eliminated  in  the  Graham  lift. 

The  gear  is  of  the  drum  type  ;  the  gearing  consists  of  a  steel 
worm  engaging  with  a  phosphor-bronze  worm  wheel.  The  drum 
is  provided  with  lugs,  on  each  side  of  which  are  inserted  large 
rubber  washers.  These  have  between  thtm  iron  washers,  the 
whole  being  bolted  together,  thus  ensuriner  an  elastic  drive.  With 
this  arrangement  better  acoeleratiin  and  retardation  can  be 
obtained,  and  it  tends  to  obviate  any  undue  jar  which  may  be 
thrown  back  on  to  the  gear.  The  motor  is  of  special  design,  and 
of  the  open-protected  type,  the  winding  being  protected  by  a 
specially  designed  frame.  To  one  end  of  the  drum  shaft  is  fitted 
the  overwind  gear.  This  consists  of  cast-iron  reduction  gear  ;  the 
shaft  is  extended  and  screwed  to  take  a  traversing  nut,  the  travel 
of  which  is  equivalent  to  the  total  travel  allowed  for  on  the  drum. 
This  traversing  nut  actuates  the  overwind  switch.  The  latter  has 
two  points  or  rings,  upon  which  bear  copper  brushes.    To  one  of 
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the  rinps  is  run  the  control  circuit,  to  the  other  the  main  circuit. 
The  control  circuit  rin^r  has  a  slierht  lead  over  the  other,  and  thiB 
switch  comes  into  acti.)n  nhould  the  lift  have  a  tendency  to  run- 
over  the  limits  of  travel,  the  nut  travellinfr  alonsr  the  thread  and 
ensrafirinpr  upon  a  lup  at  either  end.  In  doinpr  this,  the  (rear  at 
once  turns  the  contact  rinjrs  and  breaks  the  control  circuit.  Should 
the  breakinfi:  of  the  circuit  fail  to  stop  the  lift  the  main  circuit  is 
then  broken,  at  once  cuttinf?  off  the  whole  of  the  current  and 
stopping  the  lift. 

The  control  is  on  the  full  automatic  "  push-button  "  system,  the 
landiners  beinp  provided  with  "call"  and  "  return  "  pushes  ;  the 
car  is  fitted  with  a  "  puRh-button  "  bnx  bavins'  a  suitable  number 
of  pushes  to  correspond  with  the  landingrs,  tosrether  with  a  "  stop  " 
push  for  emergency  use.  The  pushes  actuate  relays,  which  operate 
the  control  contactors  or  directional  switches,  and  thus  the  lift  is 
set  running  in  the  direction  correspondinp  to  the  push  pressed. 

In  connection  with  the  relays,  there  is  also  working  a  floor- 
settingr  device,  thishavingra  number  of  contacts  corresponding:  with 
the  various  fliors.  It  is  driven  from  the  drum  shaft  and  auto- 
matically stops  the  lift  opposite  the  desired  larding. 


LEGAL. 


Geaham  Automatic  Lift  Gear  in  a  Cheapside  Office  Building. 


The  brake  is  of  the  leather-lined  band  type  fitted  between  motor 
and  gear,  and  arranged  to  engage  upon  the  two  half-couplings  of  the 
worm  and  armature  shafts,  the  action  of  thia  being  that  it  releases 
when  current  is  switched  on  and  engages  when  current  is  switched 
off.  The  adjustment  is  easily  made  by  a  set  screw.  The  weight  is 
fitted  wi^h  set  screws  to  enable  the  brake  to  be  adjusted  to  suit 
conditions. 

The  safety  gear  is  positive  in  action  and  is  arranged  on  top  of  the 
car.  It  is  aajaated  so  that  if  one  or  any  of  the  ropes  should  become 
slaok  or  break,  the  safety  gear  at  once  lockj  the  car  to  the  guides, 
at  the  same  time  cutting  off  the  current  and  stopping  the  machine. 
A  special  governor  is  fitted,  working  in  conjunction  with  the  safety 
gear.  This  is  driven  by  an  independent  rope  passing  over  the 
driving  wheel  of  the  governor,  the  two  ends  being  attached  to  the 
safety  gear.  This  is  set  to  suit  the  speed  of  the  lift,  and  should 
the  lift  by  any  chance  have  a  tendency  to  increase  in  wpeed,  the 
safety  governor  immediately  comes  into  action  and  pulls  the  safety 
gear  in,  thus  stopping  the  lift. 

Bell  Signal  Indicator. 

Messrs.  Siemens  Bros  &  Co.,  Ltd.,  of  Woolwich,  have  intro- 
duced an  indicator  for  use  in  mines,  which  provides  a  visual  indi- 
cation of  the  nature  of  the  order.  The  apparatus  consists  of  a 
dial  indicator  with  a  pointer  which  is  moved  electrically  one  step 
for  each  bell  stroke  ;  a  contact  maker  actuated  by  the  bell  rope  ; 
and  a  switch  with  gearing  attached  to  the  winding  gear  for  return- 
ing the  pointer  to  zero. 

The  Bwitoh  is  fitted  near  the  bell  rope  or  chain,  so  that  a  stop 
fixed  on  the  latter  operates  the  switch  each  time  the  rope  or  ohain 
is  pulled  to  ring  the  bell.  This  causes  the  pointer  on  the  indicator 
to  move  to  the  order  given.  The  indicator  pointer  is  reset  to  aero 
by  means  of  a  switch  which  is  operated  automatically  by  the 
engine,  bo  that  immediately  the  engine-man  moves  the  engine  to 
carry  out  the  order  the  pointer  returns  to  zero. 

Similar  apparatus  is  supplied  for  use  with  an  electric  bell. 


CoEFiELD  V.  The  Puemiee  Electric  and  Hardware  Co. 

At  the  WestminBter  County  Court  on  Friday  last,  before  hi» 
Honour  Judge  Woc^fall.  the  hearing  of  this  case  was  reHumed. 
In  this  action.  Mr.  A.  E.  Corfi'-ld,  charterpd  accountant,  actintr  as 
receiver  for  the  debenture-holders  of  the  Davis  Electrical  Co.,  Ltd.. 
sought  to  recover  a  sum  of  £25  in  respect  of  goods  suppli-'d  to  a 
Mr.  Geo.  Cohen,  lately  trading  as  the  Premier  Eiectric  and  Hard- 
ware Co..  at  Golder's  Gr^en,  N.  Mr.  Harold  Brandon,  barrister, 
appeared  for  the  plaintiffs,  whilst  Mr.  Austen  Farleigh  appeared 
for  the  defendant,  who  counterclaimed  for  £70  in  respect  of 
damage  done  by  reason  of  the  wire  pupplied  being  defective. 

When  the  case  was  resumed,  the  defendant  entered  the  box,  and, 

in  cross-examination  by  Mr.  Brandon,  admitted  that  he  made  claims 

against  other  firms  in  the  trade,  alleging  their  wire  to  be  defective. 

One  firm  alone  paid  him  £  1 7  rather  than  fight  an  action,  but  he  thought 

they  recognised    that  they  were    at  fault  there. 

The  Davis  Co.  served  their  writ  upon  him  some  time 

in  February  last,  and  it  was  a  fact  that  he  formed 

his  business  into  a  limited  company  a  few  weeks 

afterwards.     He  also  admitted  that  judgment  was 

obtained  against  him  in  the  local  C  junty  Court 

for    about    £30    in    respect   of    electric    current 

supplied  only  a  few  weeks  ago,  and  he  had  not  yet 

settled  that  claim. 

Replying  to  his  Honour,  witness  admitted  that  he 
continued  using  the  same  sort  of  wire  from  the 
plaintiffs,  although  he  had  found  it  defective  in 
many  ways.  Mr.  Farleigh  said  that  on  the  last 
occasion  there  was  ?ome  discussion  as  to  the 
exact  meaning  of  the  words  "  job-cable,"  and  he 
had  found  that  the  best  dictionaries  defined  the 
words  "jjb  line"  as  meaning  a  miscellaneous 
collection  of  goods  of  various  kinds,  bought  with 
a  view  to  a  speculative  profit. 

Mr.  Harold  Brandon  said  the  Oxford  Dic- 
tionary defined  the  words  as  meaning  a  lot  of 
goods  bought  as  a  speculation.  His  contention 
was  that  "  job  line"  meant  speculative  buying  of 
goods  which  were  not  equal  to  the  ordinary  line 
of  goods.  It  was  his  intention  to  call  a  number 
of  expert  witnesses,  to  give  their  opinion  of  the 
meaning  of  the  words  as  they  understood  them  in 
the  trade. 

The  first  witness  was  Mr.  Percy  Huddleston, 
auctioneer,  of  72,  Finsbury  Pavement,  EC.  He 
had  been  in  the  business  for  24  years,  and, 
in  his  opinion,  the  words  "job-cable  "  meant 
cable  which  was  sold  with  no  warranty. 
Before  putting  "job- wire"  into  houses,  kc, 
buyers  ought  to  subject  it  to  proper  tests, 
otherwise  it  might  "  let  them  down  badly."  It 
was  also  a  general  practice  to  sell  cheap  wire 
as  "  job-wire."  In  cross-examination,  witness 
stated  that  when  holdine  an  auction  sale,  he 
always  sold  the  cable  with  all  faults,  and  each 
lot  was  covered  by  his  conditions  of  sale.  He  had 
never  had  complaints  made  about  the  cable  he 
sold  as  "job." 

Mb.  F.  Krasa,  representing  the  Society  Beige,  a 
large  organisation,  which  he  stated  turned  out  large  quantities  of 
electric  cable,  said  he  had  been  in  the  trade  over  20  years.  The 
expression  "  job-cable  "  was  very  well  known  in  the  trade,  and  it 
signified  that  it  could  not  be  warranted,  as  it  had  small  local  faults. 
If  his  firm  turned  out  any  cable  which  was  found  to  be  faulty, 
they  either  remade  it,  or  else  sold  it  off  as  "  job-wire  " 

Evidence  was  also  given  by  Mr.  Henry  John  Wright,  of  15, 
Garlick  Hill,  EC,  who  stated  that  his  firm  sold  the  cable  under 
review  to  the  Davis  Co.  As  it  was  a  trade  secret,  he  declined  to  men- 
tion the  price,  but  would  hand  it  up  to  the  Judge  in  private.  It  was 
a  good  class  cable,  but  as  it  was  "  job,"  it  could  not  be  sold  with  a 
guarantee.  E?ery  firm  had  a  large  quantity  of  job-cable  at  the  end 
of  the  year,  which  they  usually  sold  off  as  best  they  could.  It  was 
a  "  British-made  cable."  In  cross-examination  he  said  he  was  abso- 
lutely sure  it  was  "  British-made." 

Mk.  Farleigh  :  Where  was  it  manufactured  .'—Witness  :  To  the 
extent  of  70  per  cent,  in  Bradford,  which  is  sufficient  to  bring  it 
into  the  scope  of  the  Merchandise  Marks  Act. 

Replying  to  further  questions.  Witness  taid  the  copper  wire 
itself  generally  came  from  the  U.S.A.,  but  it  went  from  there  to 
France,  where  it  was  made  up  and  cased  in  rubber  and  vulcanite,  &c. 
If  any  v?ire  was  found  to  be  defective,  then  it  was  sold  off  as  "  job- 
cable." 

Mr.  R.  E  Knight  was  also  called,  and  stated  he  carried  on  busi- 
ness as  an  electrician  at  Sundridge  Parade,  Bromley.  He  put  the 
same  meaning  upon  the  words  ''  job-cable  '"  as  the  last  witness. 

Mr,  Albert  James  Cross,  electrician  of  Chelsea,  said  he  had 
had  15  years'  practical  experience  in  the  trade,  and  vvell  knew  the 
expression  '"  job-cable."  It  meant  cable  without  a  guarantee.  He 
bought  i  mile  of  the  identical  cable,  and  had  no  complaint  to  find 
with  it. 

Mr.  John  Harding,  electrical  engineer  of  Soho,  also  gave 
evidence,  defining  the  words  as  meaning  "  not  up  to  the  usual 
standard." 

Mr.  Clifford,  of  the  firm  of  Baxter  &  Caunter,  of  Totteniiam 
Court  Road,  said  he  knew  the   meaning  of  the  words  '  job-cable  " 
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as  raeaningr  wire  whioh  was  not  up  to  the  standard  required  by  the 
Electrical  Engrineers'  Standardisation  Committee. 

On  behalf  of  the  defendant,  a  Mr.  Green,  who  stated  he  was  a 
dealer  in  photogrraphio  supplies,  grave  evidence  as  to  the  meaning 
of  "  job-line."  He  admitted  he  had  no  connection  with  the  trade, 
but  defined  "job-line"  as  meaning:  a  parcel  of  merchandise  which 
was  perfectly  all  right,  but  was  a  little  out  of  date.  , 

Evidence  was  next  given  by  a  Golder's  Green  builder  named 
CORKLLi.  who  said  he  also  had  not  had  much  experience  in  that  parti 
cular  line,  but  could  testify  to  the  meaning  of  "  job-cable,"'  which 
was  as  stated  by  the  last  witness. 

Mk.  Farleigh  then  addressed  the  Court  on  behalf  of  his  client, 
stating  that  the  D.wis  Co.  knew  very  well  what  the  cable  was 
required  for,  and  ought  not  to  have  supplied  wire  which  was  not 
fit  for  the  purpose. 

Mr.  Brandon  was  proceeding  with  his  speech,  wh?n  the  Judge 
said  he  need  not  hear  the  case  any  further,  as  he  was  satisfied,  by 
reason  of  the  expert  evidence  which  had  been  called,  that  the 
plaiatiffs  had  proved  their  case.  Defendant  knew  what  he  was 
buying,  and  in  those  circumstances  he  gave  judgment  for  the 
plaintiffs  on  both  the  claim  and  counterclaim,  with  costs. 


Charges  against  Colliery  Officials. 

Sheriff  Shennan  last  week  heard  evidence  at  Hamilton  in  the 
charges  against  Robert  Wilson  Dron,  mining  engineer,  Bearsden  ; 
Jimes  Dalgleish,  manager  of  Dalzsll  and  Broomside  Colliery, 
Motherwell  ;  and  James  McNeil,  electrician  at  the  colliery. 

It  was  alleged  that  the  accused,  contrary  to  the  Mines  Act, 
failed  to  take  certain  compulsory  precautions  in  connection  with 
the  mechanical  apparatus  and  electrical  plant  at  Dalzell  and 
Broomside  Colliery,  between  March  15th  and  April  16th  last.  The 
c  ises  of  Messrs.  Dron  and  Dalgleish  were  taken  together.  Mr.  Robert 
Xelson,  Electrical  Inspector  of  Mines,  stated  that  he  visited  the 
colliery  on  April  16th,  along  with  Messrs.  Walker  and  Pritchard, 
mine  inspectors.  In  No.  2  pit  he  found  four  fuses  in  a  distribution 
box,  which  were  not  so  constructed  and  protected  as  to  prevent 
accidental  contact  by  persons,  and  danger  from  arcs.  Certain  un- 
armoured  cables  were  not  suflBciently  insulated,  while  several  were 
resting  on  nails  instead  of  being  properly  secured  by  some  non- 
conducting and  readily  breakable  material  to  efficient  insulators. 
In  the  pony  level  in  the  blackband  seam  the  trailirg  cable  of  a 
coal-cutting  machine  was  not  connected  to  the  system  by  a  properly 
constructed  connector.  Mr.  William  Walker,  Inspector  of  Mines,  who 
corroborated,  alleged  that  the  cages  were  not  sufficiently  covered 
or  enclosed,  while  there  was  not  adequate  means  of  egress  from 
three  of  the  engine  houses  and  a  motor  room.  Mr.  William  London, 
sub-inspector,  and  Mr.  G.  M.  Pritchard,  Inspector  of  Mines,  also 
gave  evidence. 

For  the  defence,  Mr.  George  Livingston  Kerr,  Secretary  of  the 
Mining  Inttitute  of  Scotland,  gave  evidence  to  the  effect  that  the 
colliery  was,  in  his  opinion,  well  conducted,  and  all  reasonable 
precautions  were  taken  to  prevent  accidents.  Mr.  James  Hamilton, 
mining  engineer,  of  Messrs.  McCreath  &  Stevenson,  Glasgow, 
agreed  with  Mr.  Kerr.  Mr.  David  Morton,  electrical  engineer, 
Glasgow,  gave  evidence  as  to  the  condition  of  the  electrical  appa- 
ratus, which  he  held  to  be  efficient.  Mr.  James  Dalgleish  was 
examined  at  length  on  his  own  behalf.  He  stated  that  since  the 
new  Act  had  come  into  force  he  had  been  taking  all  reasonable 
steps  to  have  its  provisions  complied  with.  Some  of  the  necessary 
alterations  involved  new  apparatus,  and  under  the  Act  they  had  an 
extension  of  time  to  execute  such  work.  The  coal  strike  of  1912 
interfered  considerably  with  the  progress  of  the  work. 


Braulik  r.  T.  W.  Vaughan  &  Co. 

In  the  City  of  London  Court,  on  Friday,  his  Honour  Judge  Rentoul, 
K.C.,  continued  the  hearing  (already  reported  in  these  columns)  of 
a  case  in  which  plaintiff  sought  to  recover  £6  12s.  8d.  against 
defendants,  electrical  engineers,  of  Islington,  balance  of  account 
for  eight  arc  lamps  supplied.  The  claim  was  admitted,  but 
defendants  raised  a  counterclaim  for  £48  fis.  as  damages  sustained 
by  them  through  the  lamps  being  defective.  Mr.  Lever  appeared 
for  the  plaintiff,  and  Mr.  Giveen  for  the  defendants. 

Mr.  Giveen  stated  that  in  1911  plaintiff  used  to  sell  a  certain 
type,  now  extinct,  of  German  arc  lamps  for  using  outside  picture 
pal£.ce8.  Defendants  had  a  contract  for  the  installation  of  electric 
lamps  at  the  Holloway  Picture  Palace,  Seven  Sisters  Road.  The 
plaintiff  knew  the  purpose  for  which  the  defendants  wanted  the 
lamps  which  were  now  in  dispute.  Under  the  Sale  of  Goods  Act 
there  was  an  implied  condition  that  the  plaint  It  f-hould  supply  aic 
lamps  reasonably  fit  for  the  purpofce  for  which  they  were  required. 
In  January,  191 1,  defendants  ordered  from  the  plaintiff  four  arc 
lamps,  but  there  had  been  a  long  series  of  disasters  in  connection 
with  them.  They  were  to  be  alternating  current  flame  arc  lamps 
10  amperes,  10  hours,  suitable,  and  to  be  burnt  four  in  series  on 
200  volte,  .50-period  Islington  supply,  supplied  with  neceseary 
resistance.  In  consequence  of  the  coils  not  being  fit  to  take  the 
current  when  the  lamps  were  started,  two  of  the  coils  at  the  top 
burnt  out.  They  t^ot  too  hot,  and  burnt  the  lamps,  which  were 
rend'2red  useless.  Defendants  did  everything  they  possibly  could  to 
make  the  lamps  go  right,  but  they  never  all  worked  properly 
together.  The  defendants  bought  a  number  of  new  coils,  and  had 
spent  £20  in  trying  to  make  the  lamps  go  right.  They  were 
charging  plaintiff  with  £12  of  the  £20.  The  theatre  people 
became  discontented  with  the  lamps,  and  the  defendants  had  to 
take  them  down,  putting  in  new  ones  which  were  bought  else- 


where for  £31.  Two  of  the  lamps  which  were  taken  down  were 
used  elsewhere,  but  with  dipaatrous  results. 

In  answer  to  the  counterclaim,  one  of  the  plaintiff's  electrical 
engineers,  named  Berners,  was  called,  and  he  said  that  there  was 
no  truth  in  the  suggestion  that  the  lamp  was  obsolete.  They  were 
still  supplying  it  in  the  ordinary  course  of  business.  The  plaintiff 
was  one  of  the  largest  arc  lamp  manufacturers,  and  the  lamp  in 
question  was  the  Eclipse.  There  was  absolutely  nothing  to  com- 
plain about  in  regard  to  the  lamp  itself,  as  he  found  whenever  he 
tested  it  after  complaints.  It  was  only  the  fuoing  of  the  coils 
about  which  there  could  be  any  complaints,  and  that  was  not  the 
plaintiff's  fault. 

Mr.  Lionel  Grant,  engineer  to  the  Cinematograph  Theatres, 
Ltd.,  gave  evidence  in  support  of  the  counterclaim. 

Judge  Rentoul  said  that  the  dispute  was  one  that  an  electrical 
engineer  alone  could  decide,  and  he  accordingly  referred  it  for  that 
to  be  done. 


BUSINESS  NOTES. 


Lead. — In  their  report,  dated  October  4th,  Messes. 
James  Fobster  &  Co.  state  as  follows  : — "Closing  prices  last  week 
were  £20  September,  £19  12s.  6d.  October,  £18  178.  6d.  November, 
£18  12e.  6d.  December,  and  £18  7s.  6d.  January.  This  week  opened 
with  large  business  on  Monday  at  rather  higher  values,  '  bears ' 
freely  selling  forward  lead.  September  was  done  at  £20  Is.  3d., 
October  at  £19  15s.  and  £19  ITs.  6d.,  and  December  at  £18  158. 
The  presBure  for  early  lead,  however,  again  made  itself  felt,  and 
as  little  September  lead  was  offered,  'bear'  covering  forced  the 
price  to  £20  123.  6d.,  consumers  also  paying  this  price  for  Septem- 
ber shipment,  and  as  much  as  £21  for  immediate.  There  is  still  a 
good  deal  of  lead  to  be  bought  against  September  sales.  £20  58. 
has  been  freely  paid  for  October,  and  there  is  a  large  '  bear ' 
account  open  for  this  month  The  demand  for  export  has  again 
been  very  heavy,  and  pretty  well  all  the  lead  arriving  is  being 
shipped  away,  principally  to  the  Argentine  and  Russia.  Sales  for 
Buencs  Ay  res  durirg  the  past  fortnight  approximate  to  round 
about  3  000  tons,  a  large  portion  being  for  prompt  shipment,  and 
Russia  has  also  bought  heavily.  The  close,  on  renewed  'bear' 
selling,  was  easi^r  at  £20  7s.  6d.  September,  £20  October,  £19 
December,  and  £18  12s.  6d.  January.     English  lead,  £20  158." 

Theatre  Lighting;. — With  reference  to  the  notice  under 
this  heading  in  out  last  issue,  we  understand  that  all  lamps  for  the 
theatres  mentioned  are  supplied  through  the  British  Economical 
Lamp  Co.,  Ltd.,  of  London. 

Oil  Testing:. — The  Steen  Sonneboen  Oil  Co.,  Ltd., 

of  Finsbury  Square,  London,  E.G.,  announce  that  readers  can  have 
samples  of  their  lubricating  oils  and  greases  tested  free  of  charge 
on  the  "Sternol  "  testing  machine. 

Private  Arrang^enients. — W.  J.  Fryer  &  Co.,  Ltd., 

Bravington  Road  Works,  Harrow  Road,  London,  W.,  electrical 
engineers  and  contractors.  A  largely  attended  meeting  of  the 
creditors  of  the  above  was  held  on  October  6th,  at  the  Holborn 
Restaurant,  London,  W.C.  The  chair  was  occupied  by  Mr.  F.  C. 
Harper,  I.  A.,  of  27,  Chancery  Lane,  W.C,  who  reported  that  the 
shareholders  had  passed  a  resolution  in  favour  of  voluntary  liqui- 
dation, and  had  appointed  him  to  act  as  liquidator.  Mr.  Harper 
presented  a  statement  of  affairs  showing  the  position  as  at  Sep- 
tember 20th  laet,  the  date  when  the  resolution  for  the  winding  up 
was  passed.  The  statement  disclosed  ranking  liabilities  of  £19,731, 
all  of  which  were  due  to  unsecured  creditors.  In  addition  there 
was  a  fully  secured  creditor  for  £3,000,  who  held  securities  of  the 
estimated  value  of  £.'),000,  or  an  apparent  surplus  of  £2,000.  The 
assets  were  estimated  to  realise  £15,639,  from  which  had  to  be 
deducted  £348  for  preference  creditors,  leaving  net  assets  of 
£15,291,  or  a  deficiency  of  £4,443.  The  assets  were  as  follows: — 
Cash  at  bank  and  in  hand  £149  ;  plant,  machinery,  wagons,  tools, 
timber,  cVe.,  £t<, 600,  expected  to  produce  £5,400;  sundry  debtors, 
£8,017,  estimated  to  realise  £5,006  ;  and  work  in  course  of  com- 
pletion £5,083.  Mr.  Harper  stated  that  the  fully  secured  creditors 
were  the  mortgagees  of  the  leasehold  property.  The  original 
amount  of  the  mortgage  was  £5,00U,  but  it  had  since  been  reduced 
to  £3,00u.  There  was  an  apparent  surplus  of  £2.000,  but  for  the 
purposes  of  the  statement  of  affairs  no  value  was  placed  on  the 
equity.  Dealing  with  the  work  in  hand,  the  chairman  said  that 
there  was  certain  work  in  progress  on  behalf  of  the  Bosch  Mag- 
neto Co.  The  total  amount  of  that  work  was  £13,450,  of  which 
£10,050  had  been  received  on  account,  leaving  a  balance  to  come 
of  £3,400.  Mr.  W.  J.  Fryer  was  shown  in  the  statement  as  a 
debtor  for  £9,121,  of  which  amount  £7,438  had  been  paid,  leaving 
a  balance  of  £1,683.  That  debt  was  in  respect  of  an  arrangement 
which  had  been  made  between  the  company  and  Mr.  Fryer,  by 
which  the  former  carried  out  work  for  the  latter  at  cost  price  plus 
h  per  cent,  for  interest.  The  amount  stated  to  be  due  from  Mr. 
Fryer  might  be  subject  to  a  reduction  by  any  claim  be  might  be 
calbdupon  to  pay  in  connection  with  guarantees  amounting  to 
£1,073,  which  he  had  given  to  creditors.  Proceeding,  Mr.  Harper 
stated  that  the  company  was  incorporated  on  July  )6th,  1912,  to 
take  over  the  business,  which  had  formerly  been  carried  on  by 
Mr.  W.  J.  Fryer,  under  the  style  of  W.  J.  Fryer  &;  Co.  The  com- 
pany had  a  nominal  capital  of  £30,000,  of  which  £ir),000  was  in 
ordinary  shares   of  £1    each,  the  balance  being  preference  shares. 
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The  company  took  over  the  whole  of  the  bu8inei«8  as  a  jroinff  con- 
cern.    It  acquiffd  the  apnet?,  ard    undertook  to   dipcharpe  the  lia- 
biliticB.     The  consideration    for   the   tranpfer  of  the  aspeto  to  the 
company  was  a  payment  £14,000.     That  payment  was  dipcharfrtd 
by  the   if  sue  of  £13  000  in   ordinary  pharen,  and   the  balance  of 
£1,000  in  caph.     It  wan  aerefd  that   the  canh  pnyroent  phruld  be 
Ba'iffied  by  monthly    payments   of    £.'0  each.     The  company  tcok 
over  the   business  as   from   May  Slst,  1912.  and  the  apsets  which 
it  acquired   included   plant   and   stock  £8,4  00,  work   in  prrprefs 
£5.400.  book  debts  estimated  to  realise  £11  770,  leasehold  property 
£1,.'>00,   and   goodwill    £4  000.      Between  June   and  July  of    latt 
year    Mr.    Frjer     introdu- ed    fresh     capital     into    the    bupinefs 
to  the  extent  of  £3.fC0.      The  total  value  of  the  afsets  which  the 
company  acquired  was  £34,filO,  and  on  June  Ist  of  last  year  the 
liabilities  were  £20,610.      That  left  the  purchase  price  at  £14,000. 
The  company  started  to  trade,  and  unfortunately  it  carried  on  busi- 
ness at  a  loss.      The   chairman   added  that  his   firm   had   acted  as 
auditors  to  Mr.  Fryer  and  also  to  the  company.     Recently  they  were 
requested  to  get  out  a  statement  so   that  they  might  advise  as  to 
what  course  should  be  adopted.      They   aecordingly  prepared  the 
statement,  and  after  bringing  everythirg  into  account  and  providirg 
for  depreciation   and   interest,  there  was  a  loss  shown  for  the  16 
months'  trading  of  £11,348.      A   statement  of  affairs  was  also  pre- 
pared, and  it  showed  that  there  was  only  one  course  to  adopt.      His 
firm  strongly  advieed,  and.  in  fact,  almost  insisted  upon  the  creditos 
being  at  once  communicated  with.     He  had  looked  into  the  trading 
losses  in  order   to  ascertain  how   they  had   arisen.      Mr.   Fryer's 
explanation  was  that  the  losses  were  attributable  to  the  rife  which 
had  taken  place  in  the  price  of  materials,  and  to  the  extra  costs  of 
labour.     The  creditors  would  observe  that  no  debentures   had  been 
issued,  and  that  there  was  nothing  owing  to  the  bank,  while  the 
retention  moneys  had  not  been  charged  in  any  way.     In  other  words, 
the  statement  of  affairs  was  a  very  clean  one.      In  concluding,  Mr. 
Harper  suggested  that  a  committee  of  the  principal  creditors  should 
be  appointed  to  assist  and  advise  him  in  winding  up  the  estate  to 
the  best  possible  advantage.     At  the  present  time  he  was  negotiat- 
ing for  the  sale  of  the  stock  by  private  treaty. 

Mr.  Collins  inquired  whether  Mr.  Fryer  carried  on  the  business 
successfully  beffire  the  company  was  formed,  and  a  question  was 
alFO  asked  in  reference  to  fees  paid  to  the  directors. 

The  chairman  replied  that  no  directors'  fees  had  been  paid,  but 
Mr.  Fryer  had  received  a  salary  of  £780  per  annum.  Prior  to 
the  company  being  formed  Mr.  Fryer  carried  on  the  business 
successfully. 

A  resolution  was  proposed  in  favour  of  the  appointment  of  an 
independent  liquidator,  but  this  was  defeated  by  a  large  majority, 
and  a  motion  was  passed  in  favour  of  application  being  made  to 
the  Court  for  the  appointment  of  a  nominee  of  the  trade  creditors, 
to  act  as  joint  liquidator  with  Mr.  Harper.  A  committee  of  the 
principal  creditors  was  also  appointed.  The  following  are 
creditors  : — 


Aster  Ergineering  Co.,  Ltd.       ..  ^12 

Brsby,  F  ,  &  Co.,  Ltd 72 

Britit.h  Luxfer  Hyodicate,  Ltd.  61 

Doultoti  &  Co.,  Ltd 22 

Eve.ed  &  Co.,  Ltd 2.S 

Falk,  Htadelmann  &  Co 35 

General  Electrio  Co.,  Ltd.          . .  38 

Qreyener,  J.  &  H.,  Ltd 85 


Macfarlane,  W.,  &  Co j£385 

Metropolitan  Electrio  Supply  Co., 

Ltd 62 

Siemens  Bros,  Woolwich  61 

Tucker,  J.  H.            18 

Z.  Electric  Manufacturing  Co., 

Ltd 27 


Charg:e  of  Steal  in  ji^. — At  the  Manchester  City  Police 

Court  on  Monday.  James  Lever  and  Wm.  Smallman  were  charged 
with  stealing  1,426  lb  of  gunmetal  and  copper,  value  £71  6s.,  the 
property  of  the  Manchester  Corporation,  and  also  with  receivir>g 
the  same  knowing  it  to  have  been  stolen.  Mr.  Pickford,  who 
prosecuted,  said  Lever  was  a  metal  merchant,  and  Smallman  was 
employed  in  the  electricity  department  as  an  assistant  to  an  elec- 
trical fitter.  Smallman  had  access  to  the  stores.  Between  July  26th 
and  September  19th  on  10  occasions  Lever  had  taken  large  quantities 
of  brass  and  copper  to  a  licensed  broker  carrying  on  business  in  Hulme, 
and  the  latter  became  suspicious  and  communicated  with  the  police. 
Lever  was  arrested  and  made  a  statement  implicating  Smallman. 
Smallman  denied  all  knowledge  of  the  thefts,  but  Lever  said  the 
other  prisoner  brought  him  the  stuff  and  was  paid  for  it.  Both 
prisoners  were  committed  for  trial  at  the  next  Quarter  Sessions,  bail 
being  allowed. 

An    Electrically-Operated    Fire     Pump. — Messrs. 

Mebryweather  &  Son,  of  Greenwich,  have  recently  completed  an 
interesting  electrically- operated  fire  pump  for  Balcombe  Place. 
Sussex,  one  of  the  country  seats  of  Lord  Cowdray.  The  pump  is 
capable  of  deliverine  300  gals,  per  minute,  and  is  driven  by  the 
motor  through  spur-wheel  rtdnetion  gearing;  the  pump  draws  its 
water  from  a  pond  in  the  grounds,  and  delivers  it  into  a  fire  main 
installation  with  hydrants  at  various  points.  Beirg  electrically- 
driven,  the  pump  can  be  started  up  instantly,  enabling  a  powerful 
stream  of  water  to  be  brought  to  bear  on  a  fire  in  the  shortest 
possible  time  after  the  diecoveiy  of  the  outbreak. 

The  Shops'  Act. — Newcastle-on-Tyne  T.C.  has  issued  a 
Shops'  Act  Order  for  dealers  in  electrical  fittings  to  close  each 
Wednesday  or  Saturday  at  1  p.m. 

A  Storelteeper's  Defalcations. — Before  the   Recorder 

at  the  Central  Criminal  Court  on  Tuesday,  Percy  George  We-t,  30, 
described  as  an  electrician,  was  brought  up  in  custody,  and  pleaded 
guilty  to  an  indictment  which  charge  d  him  with  stealing  several 
small  sums  of  money,  the  property  of  his  employer,  Mr  George 
Edward  Taylor,  electrical  engineer,  6,  Bush  Lane,  E.C.  The 
Recorder  passed  a  sentence  of  nine  months"  imprisonment  in  the 
second  division. 


Consular      Xotes.— Italy.— The     Britiph     Congnl    at 

Genoa  reports  that  the  propcsed  elfctric  tramway  line  frcm  Prszza 
Ferrari  to  Quezzi  has  been  approvid  bv  the  mnnicipnlity.  The 
estimated  cost  of  corptruction  is  £34.000.  Havii  g  in  view  the 
satisfactory  results  oVtained  by  the  re.ently  jnptallfd  electric 
traction  over  the  Giovi  Railway,  the  Minipter  of  Poblic  Works  bu 
decided  to  extend  the  pysteni  to  the  fecond  Giovi  line  which  rons 
from  Sampierdarena  to  Konro,  at  an  eptiroated  coft  of  £24*'"yo. 
The  material  will  be  Euppl'ed  by  the  State  Railwayp,  and  the 
electric  power  will  be  ftirnirhed  by  the  Srcieta  Forza  Idraulica 
Maira.     The   line   is  expected  to  be  in  working  order  by  March. 

11)14.  r,  J  , 

Roamania.— In  a  recent  report  the  Consul  at  Galatz  elates  that 
the  Roumanian  market  is  not  looked  upon  with  particular  favour 
by  British  firms,  and  individual  cases  can  justify  their  attitude  by 
the  losses  they  have  sustained.  German  and  Austrian  manu- 
facturers have  their  own  representatives  in  the  country,  while 
British  firms,  as  matters  stand,  have  to  trust  to  local  agents. 
There  are  good  and  bad  among  these  agents,  and  sufficient  caution 
is  not  always  exercised  in  their  choire.  There  is  no  doubt  that  if 
proper  representation  were  secured  British  firms  would  increase 
instead  of  losing  the  trade  they  already  do  with  the  country  in 
machinery,  machine  tools,  ironwork  and  other  goods.  Roumania 
is  less  than  three  days'  journey  from  London,  and  firms  might  do 
worse  than  pay  a  personal  visit  to  the  country.  Germany.  Italy, 
Austria,  France  and  Belgium  are  our  principal  competitors  in 
Roumania,  and  their  success  is  chiefly  due  to  geographical  position, 
rates  of  freight,  and  careful  nursing  of  the  market.  Quick  delivery 
by  rail  tells  heavily  in  their  favour  in  reppect  of  expensive  articles 
of  comparatively  small  bulk  and  of  pmall  consignments  of  all 
dcFcriptions.  Foreign  firms  are  said  to  be  more  lenient  as  regards 
the  credit  they  are  prepared  to  allow,  and  this  in  an  agricultural 
and  comparatively  young  country  like  Roumania  has  a  considerable 
effect  in  the  placing  of  orders.  Correspondence  and  catalogues 
should  be  in  Roumanian,  German  or  French. 

On  the  same  subject  the  Vice-Consul  at  Constantza  says  that 
British  firms  who  may  wish  to  extend  their  trade  there 
should  appoint  a  reliable  general  agent  in  Bucharest,  who  would 
send  his  own  travellers  round  the  district.  The  commercial 
traveller  who  can  quote  c.i.f.  prices  in  francs  plays  the  most 
important  part  in  securing  orders.  If  catalogues  are  sent  they 
should,  for  preference,  be  in  Roumanian,  but  otherwise  in  French. 
English  is  hardly  gpoken  by  anyone  except  shipping  agents.  The 
use  of  electric  lieht  is  steadily  increasing. 

South  Africa. — Port  Elizabeth's  trade  in  electrical  supplies  is 
gradually  assuming  considerable  importance,  and  the  American 
Consul  there  has  recently  urged  American  firms  to  give  more 
attention  to  the  market.  The  imports  of  electrical  machinery  into 
the  Port  Elizabeth  district  in  1912  amounted  to  about  £tO,(00,  of 
which  57  per  cent,  cme  from  Germany,  32  per  cent.  fr<  m  the 
United  Kingdom,  and  about  12  per  cent,  from  the  United  States. 
Imports  of  electric  cable  and  wire  amounted  to  about  £27,(00  in 
1912,  an  increase  of  20  per  cent,  over  1911,  80  per  cent,  coming 
from  the  United  Kingdom.  17  per  cent,  from  Germany,  and  the 
balance  from  the  United  States,  Austria,  Hungary,  Italy  and 
Belgium,  in  the  order  named.  Imports  of  electrical  fittings 
amounted  to  about  £.55  000,  an  increase  of  about  37^  per  cent,  over 
1911  ;  Great  Britain's  share  of  these  was  about  58  per  cent., 
Germany  30  per  cent.,  and  the  United  States  S  per  cent,  of  the 
total.  The  duty  on  electrical  machinery,  wire,  posts,  and  lamps  is 
3  per  cent,  ad  valorem,  and  on  electroliers  and  all  fancy 
fittings  15  per  cent,  ad  valorem.  Imports  frcm  Great  Britain 
are  entitled  to  a  preferential  rate  of  3  per  cent,  ad  valorem,  which 
entitles  the  first-named  articles  to  enter  free  and  the  second  to 
pay  12  per  cent. 

American  packing  as  a  whole  has  greatly  improved.     It  shculd, 
however,  be  remembered  that  all  cargo  fr>r  Port  Elizabeth  roust  be 
lightered   in   the   open   roadstead   in  Algoa    Bay,  where   there  is 
nearly   always  a  c  'nsiderable   swell   and   frequently,   during  the 
"  southeasters,"'  a   fairly  heavy   sea.     In  lowering  cargo  over  the 
ship's  side  under  these  conditions  it  is  absolutely  necessary  that  all 
electrical  goods  requiring  packing    shculd   be   prepared  for  hard 
knocks.     A  recent   consignment  of   American  machinery   was  an 
object  lesson  on    the   value   of   proper   packing.      This    shipment 
of  heavy    machinery,   weighing    about   4  tons,  in    two    or  three 
packagfs,    was    landed     and     unpacked     without     showing     the 
slightest  evidence  of  damage  and  without  a  screw,  bolt,  or  plate 
missing.     Mant^factures    of    brass    should   be   covered    with   soft 
paper,   packed   in   paper    shavings    or   similar  material,   and   the 
packages  so  prepared  as  to  be  nearly  or  quite  moisture  proof,  as 
the    atmosphere    along   this  coast   is   heavily  laden  with  a  salty 
moisture  that  badly  tarnihhe s  brass.     The  different  municipalities 
and  corporations  operating  electric  plants  in  the  district  have  only 
recently  realised  the  necessity    of    reducing  rates  to  a  minimum. 
Before  this  was  done  the  electric  illumination  of  houses  was  not 
general.      Now  such  lights  are  quite  commonly  seen,  their  use  is 
increasing  all  the  time,  and  there  are  promises  of  further  reductions 
in   rates.      Nearly   all  buildings  of   any  consequence  are  of  brick 
with  cement  facing  and  roofed  with  galvanised  iron,  tile,  or  slate. 
Dwellings  are  principally  of  a  single  story,  with  an  occasional  house 
of  two    stories  ;  commercial  buildings  are  one  to  four  stories  in 
height.     While  these  buildings  are  not  fireproof,  they  are,  from  the 
nature  of  their  construction,  slow  to   ignite  or  burn.      Speaking 
generally,  it  is  the  custom  to  conceal  the  wires  in  dwelling- hcuses, 
ofiloes,  and  stores  and  use  surface  wireci  in  factories,  warehouses, 
&C.     In  either  case  the  wires  are  carried  in  conduits  or  steel  tubes. 
The  lamps   used  are  principally  of  German  make.     The  "  Oeram  " 
probably    has    the    largest    sale    of    any    locally.      The    General 
Electric     lamp,      made     in    England,    and    the     Phillips,     made 
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in  Holland,  are  both  sold  in  the  Port  El'zabeth  district.  The 
Borew  socket  is  not  much  used  here,  the  bayonet  or  pull  sockets 
beingr  much  preferred.  This  socket  is  of  standard  Enjjlish  size.  Brass 
lampholderrt  and  switch-covers  are  used,  but  other  fittinps  are  largely 
of  oxidised  copper.  Plain,  solid,  substantial  fittings,  easily  cleaned 
and  polished,  are  the  best  sellers.  In  obtaining  a  foothold  in  this 
market  it  must  also  be  borne  in  mind  that  the  workman  employed 
to  install  I'lrhts  and  fixtures  has,  as  a  rule,  obtained  locally  such 
knowledge  as  he  has,  and  his  experience  has  been  limited.  Ex- 
planations, instructions  and  descriptions,  should  be  as  complete  as 
possible  in  the  plainest  lan?uage. 

The  two  principal  lighting  and  power  plants  at  Port  Elizabeth 
and  East  London  are  owned  and  operated  by  the  respective  muni- 
cipalities. Originally  the  rates  charged  for  light  were  high, 
varying  between  IG  and  25  cents  per  KW.,  and  very  little  let-s  for 
power.  More  recently  prices  have  been  gradually  reduced  until  the 
use  of  electricity  for  power,  cooking  and  heating  is  not  uncommon. 
Fuel  is  expensive  in  most  parts  of  this  Consular  district,  and  not 
usually  of  the  best  quality.  Consequently,  as  electrical  current 
becomes  cheaper,  its  employment  for  general  household  and  manu- 
facturing purposes  will  increase. 


Electrical    Exhibits    at    the    Canadian    National 

Exhibition.— The  Canadian  Electrical  Kei/s,  in  its  account  of 
the  Canadian  National  Eshibition,  says  that  along  with  other 
departments  the  electrical  display  continues  to  grow  in  magnitude 
and  interest.  ''  This  ia  especially  true  with  respect  to  illumination 
fixtures,  and  heating  and  household  appliances.  The  variety  of 
fixtures  this  year  is  very  great,  and  their  designs  are  probably  more 
beautiful  than  ever,  though  possibly  the  most  noticeable  advance 
is  shown  in  the  varied  appliances  of  electricity  for  the  home, 
including   not   only   irons,  toasters,  ice,  but  efficient  heating  and 

cooking  appliances,  sweepers,  washing-machines,  (Sc5 

There  is  n'o  doubt,  however,  that  the  electrical  exhibit  still  fails 
to  create  as  favourable  an  impression  as  its  magnitude  and  the 
variety  of  the  equipment  shown  should  demand,  on  account  of  the 

scattered  location  of   the   various  booths The  exhibit 

of  electrical  appliances  will  never  receive  its  proper  attention,  or 
carry  its  full  value,  until  a  special  building  is  set  aside  for  elec- 
trical equipment  alone.  There  is  no  question  but  that  this  build- 
ing to  the  vast  majority  of  visitors  could  be  made  the  most  attrac- 
tive on  the  grounds." 

Among  exhibitors,  of  special  interest  to  electrical  men,  were  the 
following  :  — 

Chad  wick  Brass  Co. — Electric  fixtures. 

Lumen  Bearing  Co. — New  type  of  car  wheel  for  electric  rail- 
ways. 

Keiths,  Ltd. — Electrical  fixtures. 

James  Morrison  Brass  Co. — Electric  fixtures. 

The  Jones  &  Moore  Electric  Co. — Motors  in  varied  sizes,  and 
Pelouse  electric  irons. 

Stromberg-Carleon  Telephone  Manufacturing  Co. — A  ccmplete 
line  of  telephone  apparatus. 

Norton  Tel-^phone  Co. — Varied  telephone  equipments,  lighting 
fixtures  and  tungsten  lamps. 

Canadian  Carbon  Co. — X-cell  dry  batteries,  carbon  products  and 
electric  sundries. 

Toronto  Hydro-Electric  System. — Attractive  kitchen  in  which 
the  many  uses  to  which  electrical  equipment  can  be  put  were 
attractively  demonstrated. 

Toronto  Electric  L'ght  Co. — Electric  dining-room,  where  the 
products  of  electric  cooking  were  displayed  ;  two  other  rooms 
showed  many  other  household  appliances  in  operation. 

R.  A.  Lister  i:  Co. — Gas  engines  and  small  electric  generating 
plants,  suitable  for  farm  uee  or  for  large  country  homes  or  hotels. 
A  large  number  of  these  plants  have  been  installed  at  different 
points  in  Canada. 

International  Agencies. — Raw  and  manufactured  aluminium. 

Colonial  Fixtures,  Ltd. —Fixtures  in  which  Colonial  design  was 
the  most  prominent  feature. 

William  Hamilton  Co. — Improved  Samson  water  turbines. 

Airozone  Electric  Ventilating  Co. — Ozone  generating  equipment. 

Canadian  Independent  Telephone  Co. — Working  model  of  a  20- 
line  "  presto-phone  "  switchboard. 

Jones  &  Glassco. — Working  exhibit  of  a  Renold  silent  chain. 

National  Electric  Heating  Co. — Irons,  toasters,  heaters  and 
radiators. 

British  Aluminium  Co. — Exhibit  of  the  great  variety  of  usee  to 
which  aluminium  is  now  put. 

Macey  Sign  Co. — "  American  Lens  "  electric  signs. 

W.  H.  Banfield  &  Sons. — Chandelier  chains  and  fixtures. 

Automatic  Electric  Cook  Co. — Automatically  operated  electric 
stoves  and  ranges. 

Canadian  Fairbanks-Morse  Co.,  Ltd. — Gasoline  engines,  trans- 
mission machinery  and  mill  supplies. 

Tallmann  Brass  and  Metal  Co. — Electric  fixtures. 

Canada  Sanax  Co.— Medical  equipment,  Foen  electric  hot  and 
cold  air  producers,  electrically-driven  vibrator,  X-ray  apparatus,  &c. 

Crown  Electric  Manufacturing  C^. — Electrical  fixtures. 

Northern  Electric  aud  Manufacturing  Co. — Fire  alarm  systems, 
telephou38  and  telephone  accessories,  and  general  electric  supplies. 

McD>->nald  k.  Wilison. — Electric  fixtures. 

Hot  P  )int  Electric  Heating  Co.  —  Electric  irons,  toasters, 
heaters,  &c. 

Faircloth  &  Co. — Coloured  grlaesware  and  electric  fixtures. 

Radiant  Electric  Co. — Household  equipment,  inolnding  irons, 
toasters,  heaters,  foot- warmers,  radiators,  kc. 


Catalogues    and    Lists.  —  Messrs.   Turnek    Bros., 

Ltd.,  Spotland,  Rochdale. — Illustrated  leaflets  particularising  their 
"Zenith"  hich- pressure  valve  twist,  'Lomoto"  self-lubricating 
packing,  and  "  Permanite"  high-pressure  jointing  material. 

Messrs.  Engineebing  and  Arc  Lamps,  Ltd.,  Sphere  Engineer- 
ing  Works,  St.  Albans. — Leaflet  giving  full  particulars  of  their 
new  "  Beaconette "  fiame  arc  lamp,  a  modification  of  their 
"  Beacon  "  lamp  which  has  been  on  the  market  for  the  last  five 
years.     Prices  are  list  d. 

Mb.  S.  N.  Bkayshaw,  2  and  4,  Mulberry  Street,  Hulme,  Man- 
chester.— List  No.  48  F  (32  pages)  contains  a  number  of  illustra- 
tions indicating  the  manufactures  of  the  firm,  all  of  which 
are  detailed  in  separate  publications.  These  specialities  are  fur- 
naces, pyrometers,  steel  hardening,  light  mechanism,  and  milling 
cutters.  Several  pages  are  occupied  with  useful  well  arranged 
Centigrade  and  Fwhrenheit  tables,  also  tables  of  millimetre  and 
decimal  equivalents.  Mr.  Brayshaw  has  just  taken  an  engineering 
works  at  Vernon  Street,  Longsight,  to  be  used  as  a  branch  for  the 
furnace  department.  The  milling  cutters  and  light  mechanism, 
&C5 ,  will  contiiiue  to  be  made  at  Mulberry  Street,  but  the  furnace 
department  will  be  removed  to  the  branch  works,  where  new 
machinery  is  being  installed.  It  is  expected  that  actual  manu- 
facturing will  commence  there  in  about  a  month. 

The  Newall  Engineerikg  Co  ,  Blackhorse  Lane,  Walthamstow, 
London,  E. — Catalogue  (No.  IBO)  of  92  pages,  containing  a  great 
deal  of  information  regarding  the  firm's  gauges,  micrometers  and 
measuring  machines.  The  book  is  very  neatly  illustrated,  and 
sizes,  prices,  code-words  and  weights  are  tabulated.  Increased 
ranges  of  nominal  sizas,  in  both  Imperial  and  metric  dimensions, 
are  included,  also  tabular  matter  relative  to  Newall  standard 
tolprances  and  allowances,  and  to  standard  screw-threads. 

Messrs.  Vickers,  Ltd.,  Broadway,  Westminster,  London,  S  W. — 
This  is  an  excellently  produced  brochure  containing  a  description 
in  English  and  French  respectively  of  the  firm's  electrical  and 
mechanical  exhibits  in  the  British  Section  at  the  Ghent  Exhibi- 
tion. Between  20  and  30  pages  are  filled  with  half-tone  views  of 
the  firm's  works  and  manufactures  and  their  exhibits. 

Messrs.  Royeb  &  Bobghys,  59  and  61,  New  Oxford  Street, 
London,  W.C. — A  collection  of  sheets  of  excellent  metal  mouldings 
and  stampings  used  in  conjunction  with  electric  light  fittings. 
Also  a  catalogue  of  ornamental  chains  supplied  by  Mr.  F.  Tboma?- 
Ponthieu,  of  Paris,  and  one  of  glass  shades  supplied  by  Mr.  J.  Kigcb. 
of  Paris,  for  both  of  which  manufacturers  the  firm  are  agents  in 
this  country.     , 

The  Westinghouse  Cooper  Hewitt  Co.,  Ltd.,  80,  York 
Road,  King's  Cross,  N. — Three  lists  :  No.  8a  showing  the  Cooper 
Hewitt  lamps  for  D.c.  circuits  as  used  in  hosiery  works  and  other 
industries  ;  No.  49  dealing  with  the  application  of  their  stationary 
type  blue-printing  outfit ;  No.  54  relating  to  mercury  vapour  lamps 
for  photographic  work  of  all  kinds,  for  which  they  are  pirti- 
cularly  well  adapted. 

The  Bbaulik  Engineering  Co.,  8,  Lambeth  Hill,  London, 
E.C. — Eighteen-page  illustrated  pamphlet  containing  tabulated 
prices,  dimensions,  weights,  and  other  information  relating  to 
various  types  of  accumulators  for  pocket,  hand,  cycle,  &c.,  lamps, 
also  complete  po(ket,  Mignon  hand,  watchman's,  inspection,  safety, 
army  map-reading,  patrol  and  other  lamps. 

The  Hotpoint  Electbic  Heating  Co.,  Ontario,  California. — 
Folders  giving  particulars  and  prices  of  their  electric  cookers  and 
hotplates, 

Messrs.  Ceompton  &  Co.,  Ltd.,  Arc  Works,  Chelmsford. — 
Pamphlet  No.  P29  of  36  pages  containing  detailed  and  fully- 
illustrated  information  relating  to  the  Crompton-Blondel  open-type 
flame  arc  lamps  for  a  c.  or  CO.  Particulars  are  given  of  burning 
conditions,  burning  hours  and  sizes  of  carbons,  diagrams  of 
connections,  use  of  auto-transformers,  and  raising  and  lowering 
gear.  Prices  are  tabulated,  and  views  are  given  of  works, 
thoroughfares,  &c.,  where  the  lamps  are  in  service. 

The  Abmoeduct  Manufactcbing  Co.,  Ltd.,  6,  Farringdon 
Avenue,  London,  EC. — Twelve-page  pocket  booklet,  entitled, 
"  Signs  of  Progress,"  dealing  with  the  value  of  the' electric  sign  for 
advertising  purposes,  especially  emphasing  the  "  Glob-o-lite  "  sign. 
Copies  will  be  forwarded  on  application. 

Model  Engineering  Exhibition. — The  fourth  exhibi- 
tion of  models,  tools  and  scientific  apparatus,  organised  by  the 
proprietors  of  the  Model  Engineer,  will  be  held  at  the  Royal  Hor- 
ticultural Hall,  Westminster.  S.W.,  from  October  lOth  to  18tb! 
There  has  been  a  splendid  entry  of  engineering  irodels  from  all 
parts  of  the  kingdom  for  the  various  competitions,  and  some  very 
interesting  exhibits  will  be  shown  in  the  loan  section.  Special 
rooms  are  to  be  devoted  to  wireless  telegraphy  in  operation,  and  to 
aeroplane  models  of  all  kinds,  and  a  completely  equipped  work- 
shop will  be  manned  by  members  of  the  London  Society  of  Model 
pnd  Experimental  Engineers,  who  will  give  demonstrations  of 
model-making  and  workshop  operations.  The  principal  model 
jaihtingand  power  boat  clubs  of  London  will  show  their  latest 
ciaft,  and  other  features,  such  as  scientific  experiments,  demon- 
strated by  Mr.  V.  E.  Johnson,  M.A.,  working  models,  an  80-ft. 
miniature  railway,  with  t-tesm  and  electric  locomotives  running, 
&c.,  will  complete  a  very  fascination  show.  The  exhibition  will  be 
open  from  12  a.m.  to  10  p.m.  daily. 

Point    Controllers. — Messrs.  Quilliam   Bros,   have 

installed  one  of  their  point  controllers  on  the  Ipswich  Corporation 
tramways  system,  and  have  orders  in  hand  for  point  controllers 
for  the  following  systems  :  Torquay,  Preston  (repeat  order),  Black- 
burn (repeat  order). 
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Book  Notices. — "  Overhead  Electric  Power  Trans- 
mission." By  A.  Still.  Price  128.  6d.  net.  "Transformer  Prac- 
tice." By  W.  T.  Taylor.  Price  lOa.  6d.  net.  1913.  London  :  Hill 
Publishing  Co. 

"  Wireless  Telegraphy  and  Telephony  without  Wires."  By  C.  R. 
Gibson.     1913.     London:  Seeley,  Service  &  Co.     Price  5s. 

"  Electric  Circuit  Theory  and  Calculations."  By  W.  P.  Maycock. 
1913.     London  :  Whittaker  &  Co.     Price38.6d.net. 

"  The  Post  Office  Electrical  Engineers'  Journal."  Vol.  VI, 
Part  3.  October,  1913.  London  :  H.  Alabaster,  Gatehouse  &  Co. 
Price  Is.  net. 

"Bolefin  de  Ingenieros."  Vol.  3,  Part  12.  August,  1913. 
Mexico  :  Sscretario  de  Guerra. 

"  Metallographic  Testing.  Standard  Analysed  Samples."  1913. 
Washington  :  Government  Printing  Office. 

"Atti  della  aseociazione  Elettrotecnica  Italiana."  Vol.  XVIII, 
Part  17.  September,  1913.  Milan  :  Stucchi,  Ceretti  &  Co. 
Price  L.1.60. 

"  Proceedings  of  the  American  Society  of  Civil  Engineers."  Vol. 
XXXIX,  No.  7.     September,  1913.     New  York  :  The  Society. 

"  Baled n  de  la  Sociedad  de  Fomento  Fabril."  Vol.  XXX,  No.  8, 
August,  1913.     Santiago,  Chile  :  The  Society. 

"Fire  Tests  with  Glass."  1913.  London  :  The  British'Tire 
Prevention  Committee.    Price  23.  6d. 

"Aviation."  By  A.  E.  Berriman.  1913.  London:  Methuen  &  Co. 
Price  lOs.  6d.  net. 

"  Switchgear."  By  A.  G.  Collis.  1913.  London  :  Constable  and 
Co.,  Ltd.     Price  Is.  net. 

"Journal  of  the  Institution  of  Municipal  Engineers."  Vol.  V, 
No.  17.     August    1913.     London  :  The  Institution.     Price  Is. 

"  Working  of  Steam  Boilers."  By  E.  G.  Hillier.  Fifth  edition. 
Manchester  :  Taylor,  Gamett,  Evans  &  Co.     Price  la.  6d. 

"  University  College  (University  of  London)  Calendar,  191314." 
London  :  Taylor  &  Francis. 

"  Foundry  Cupola  Gases  and  Temperatures,"  by  A.  W,  Belden  ; 
"The  Analysis  of i Black  Powder  and  Dynamite,"  by  W.  C.  Snelling 
and  C.  G.  Storm  ;  "  First  Series  of  Coal-Dust  Explosion  Tests  in  the 
Eiperimental  Mine,"  by  G.  S.  Rice,  L.  M.  Jones,  J.  K.  Clement  and 
W.  L.  Egy  ;  "  Investigations  of  Detonators  and  Electric  Detonators," 
by  C.  Hall  and  S.  P.  Howell ;  "  Safety  Electric  Switches  for  Mines," 
and  "  Portable  Electric  Mine  Lamps,"  by  H.  H.  Clark  ;  "  Monthly 
Statement  of  Coal-Mine  Fatalities  in  the  United  States,  May  and 
June,  1913,"  by  A.  H.  Fay  ;  "The  Prevention  of  Waste  of  Oil  and 
Gas  from  Flowing  Wells  in  California,"  by  R.  Arnold  and  V.  R. 
Garfias  ;  "  An  Electrolytic  Method  of  Preventing  Corrosion  of  Iron 
and  Steel,"  by  J.  K.Clement  and  L.  V.  Walker;  "Heavy  Oil  as 
Fuel  for  Internal-Combustion  Engines,"  by  I.  C.  Allen;  "The 
Flash  Point  of  Oils,"  by  L  C.  Allen  and  A,  S.  Crossfield.  1913. 
Washington  :  Government  Printing  Office. 

We  have  received  a  copy  of  No.  1  of  T/ie  Lighting  Journal,  a 
monthly  6d.  publication,  conducted  by  Mr.  A.  W.  Robinson,  and 
published  by  the  Lighting  Press  Syndicate,  Ltd.,  of  116,  Charing 
Cross  Road,  W.C.  It  contains  a  number  of  articles,  some  of  them 
illustrated,  on  interesting  subjects,  such  as  the  lighting  of  tennis 
courts,  the  Architect  and  the  Illuminating  Engineer,  Notes  on 
"  Period  "  Designs  of  Lighting  Fixtures,  Notes  on  Lighting  (by 
Haydn  T.  Harrison),  Recent  Developments  in  Gas  Lighting  (by 
C,  W.  Hastings),  and  so  on.  The  editor  announces  his  intention 
to  reconcile,  as  far  as  possible,  in  his  pages  of  course,  the  divergent 
interests  of  the  rival  systems  of  illuminants — gas,  electricity, 
acetylene,  air  gas,  oil,  &c.,  "  under  the  common  aim  of  '  good 
lighting.'  "     We  wish  the  undertaking  every  success. 

Trade  Announcements. — Messrs.  Bi-Metals,   Ltd., 

have  removed  to  larger  premises  at  67,  Lant  Street,  Southwark, 
London,  S.E. 

Messbs.  J.  Faek  &  Co.,  electrical  engineers,  of  Nottingham,  have 
removed  from  27,  South  Sherwood  Street,  to  larger  premises  at  18 
and  20,  Parliament  Street. 

Messrs.  T.  Harkap  &  Son,  electrical  engineers,  of  170,  Cardigan 
Road,  Leeds,  announce  that  they  are  retiring  from  business.  The 
plant,  stock,  &c.,  are  to  be  disposed  of  by  auction  on  Ojtober  Hth. 

Messes.  H.  W.  Butler  &  Co.,  of  Craven  House,  Kingsway,  W.C, 
have  been  appointed  sole  agents  in  this  country  for  the  A.CE.N.E. 
(Ateliers  de  Constructions  Electriques  du  Nord  et  de  I'Est),  of 
Jeumont  (Nord)  France.  This  firm  is  the  largest  company  in 
France  manufacturing  electrical  plant,  having  a  capital  of 
£1,200,000,  and  in  addition  to  the  manufacture  of  all  forms  of 
electrical  machinery,  both  AC.  and  D.c,  it  also  manufactures  all 
classes  of  cables  for  high  and  low-tension  electric  supply. 

Bankruptcy  Proceedings.— Charles  Lewis,  "elec- 
trical engineer,  late  licensed  victualler,"  29,  Seymour  Grove,  Old 
TraflFord. — October  22nd  is  the  last  day  for  the  receipt  of  proofs  for 
dividend,  by  Mr.  J.  G.  Gibson,  Official  Receiver,  Bryon  Street, 
Manchester. 

Wyndham  Wadswoeth,  engineers'  agent  and  dealer  in  electrical 
accessories,  Chorlton-cum-Hardy,  Manchester. — October  22nd  is  the 
last  day  for  the  receipt  of  proofs  for  dividend  by  Mr,  J,  G. 
Gibson,  Official  Receiver,  as  above. 

J.  P.  L.  DoNLEVY,  consulting  electrician,  123,  Tolse  Hill,  London. 
— Trustee  (Mr.  H,  Wilson)  released  August  22nd. 

Tramway  Rail  Welding. — The  list  of  contracts  which 

Messrs.  Thermit.  Ltd.,  have  on  hand  at  the  present  time  includes 
Bradford,  Burnley,  Brighton,  Bournemouth,  Dublin,  Dundee,  Hud- 
dersfteld,  Leeds.  Liverpool,  London  County  Council  (four  contracts), 
London  United  Tramways,  Manchester,  Sheffield,  Southampton,  kG, 


Dissolutions     and      Liquidations.  —  The     A.ster 

E.Nci.NEERiNG  C'>.,  Ltl>.,  Wembley,  Middlesex. — This  company,  on 
October  Ist,  resolved  to  wind  up  voluntaril'j,  with  Mr.  A.  Dobeon 
as  liquidator.  The  freehold  land,  buildings,  plant  and  rtock  have 
been  sold  to  a  new  company,  the  Aster  Engineering  Co  (1913), 
Ltd.,  with  a  capital  of  £80,000  in  ordinary  shares.  There  will  be  no 
debentures,  mortgages  or  bank  overdraft.  The  issued  capital  will  be 
represented  by  actutil  assets,  the  goodwill  being  entirely  eliminated. 
There  will  be  £30,000  new  ca^h  cipital  (all  subscribed).  The  net 
profits  for  1912  and  up  to  date  of  liquidation  will  be  carried  for- 
ward to  the  new  company.  The  management  will  remain  the 
same.     All  accounts  of  the  old  company  will  be  paid  in  full. 

TnE  Provincial  Electeicai,  Co.,  Ltd. — A  meeting  will  be 
held  at  2.5,  Edmund  Street,  Birmingham,  on  November  4th.  to 
hear  an  account  of  the  winding  up  from  the  liquidator,  Mr.  T.  B. 
Scattergood. 

The  De  Forest  Wireless  Telegraph  Syndicate,  Ltd.— A 
meeting  will  be  held  at  the  offices  of  Messrs.  Allen,  Attfield  A:  Co., 
147,  Leadenhall  Street,  E.C.,  on  November  r,th.  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  S.  J.  Ashby. 

Ghent  Exhibition  Awards.— ^Iessrs.  Reavell  k  Co., 

Ltd  ,  have  received  the  following  Awards  at  the  Ghent  Exhibition  : 
— The  Grand  Prix  for  general  excellence  in  their  air  compreaeora 
exhibited  under  Class  21. 

A  Diploma  of  Honour  for  their  three-stage  air  compressors 
exhibited  under  Class  20. 

A  Diploma  of  Honour  for  their  three-stage  air  compressorB 
attached  to  Diesel  engines  for  marine  work. 

The  Lea  Recorder  Co.,  Ltd.,  of  32,  Deansgate.  Manchester, 
have  received  the  Gold  Medal  of  the  French  Section  for  their 
standard  integrating  machine. 

Aluminium  in  France. — It  is  reported  from  Paris 
that  some  concern  is  being  manifes*"ed  in  aluminium  consuming 
circles  in  consequence  of  the  reported  intention  of  the  company, 
known  as  L' Aluminium  Francais,  not  to  restrict  itself  to  the 
production  of  the  crude  metal,  but  also  to  embark  on  the  manufac- 
ture of  finished  products  in  the  future.  This  decision  has  induced 
consumers  to  consider  the  question  of  establishing  an  independent 
aluminium  works,  and  negotiations  have  already  been  commenced 
with  the  object  of  acquiring  water-power  for  this  purpose.  Since 
this  report  was  published  the  company  has  issued  a  denial  of  the 
intention  to  manufacture  products. 

Norway. — A  company  has  been  formed  in  Christiania, 
with  a  capital  of  1,000,000  kroner  (about  £55,550),  to  manufacture 
electrical  machinery  and  transformers,  and  to  carry  out  the 
installation  of  electrical  apparatus  and  the  sale  of  electrical 
material. — Board  of  Trade  Journal. 


LIGHTING  and  POWER  NOTES. 


Aberayron. — Street  IvIohting,  «.^-c. — At  a  meeting  of 

the  U.D.C.  on  October  2nd,  the  question  of  adopting  electricity  for 
public  lighting  in  place  of  the  present  oil  lamps  was  discussed,  and 
it  was  decided  to  make  inquiries  as  to  the  approximate  cost  of 
plant,  &c.  It  was  mentioned  that  steps  were  being  taken  to  form 
an  electric  light  company  for  the  town. 

Accrington. — Proposed  (iukat   Harwood  Supply. — 

The  Electric  Light  Committee  has  been  asked  by  the  Great  Harwood 
Council  on  what  terms  it  would  be  willing  tr  distribute  and  supply 
energy  in  the  area,  taking  over  the  provisional  order  under  an 
agreement.     A  SubCominittee  has  the  matter  in  hand. 

Arabia.— The  death  of  the  Sultan  of  :Nruscac  was 
recently  referred  to  in  the  Timex,  which  records  the  fact  that  about 
a  year  ago  an  electric  lighting  plant,  the  first  of  its  kind  to  be 
introduced  in  that  part  of  the  world,  was  installed  in  the  Palace, 
some  500  lamps  being  supplied.  Two  30- KW.  plants  were  also  to 
be  installed  for  commercial  lighting. 

Australia. — A  special  report  has  been  submitted  by 
Mr.  H.  R.  Harper,  city  electrical  engineer,  with  a  view  to  showing 
that  the  supply  by  Melbourne  to  outside  municipalities  is  on  a 
profitable  basis.  The  Footscray  municipality  receives  over  400,000 
units  per  annum  at  the  present  time  delivered  at  the  borough 
boundary,  at  an  average  price  of  l'7d.  per  unit.  In  Melbourne 
the  average  price  obtained  is  2'lld.  per  unit,  but  this  includes  dis- 
tribution, kc.  The  cost  of  supply  to  Footscray  was  r22:>d.,  leaving 
a  substantial  profit.  The  report  has  b"Ben  considered  by  the  City 
Council,  some  members  of  which  were  of  opinion  that  the  Council 
was  supplying  at  a  loss. 

The  electric  light  supply  to  the  town  of  Parramatta  was 
inaugurated  at  the  end  of  August,  a  banquet  being  held  to  celebrate 
the  occasion.  The  undertaking  is  in  the  Lands  of  the  Parramatta 
Electric  Light  Co.,  Ltd.,  which  has  installed  a  200-h.p.  steam-driven 
plant,  with  accumulators,  i:c.,  and  possesses  the  necessary  land  for 
extensions  in  the  event  of  the  whole  of  the  district  teing  sipplied 
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Barrow. — The  T.C.  ou  ]\Ionday  confirmed  the  reports  of 
the  enjrineer  upon  the  progress  of  the  work  in  supplying  electricity 
to  the  airship  shed  on  Walney  Island,  and  the  progress  in  the  elec- 
tricity works  extensions  and  the  restacking  of  the  No.  1  cooling 
tower.  In  connection  with  the  substitution  of  metallic-filament 
lamps  for  arc  lamps  in  Bridge  Road  and  on  Walney  Bridge,  the 
work  is  complete,  and  it  has  effected  a  considerable  improvement 
in  the  lighting  of  these  thoroughfares. 

Bath,— Street   Lighting. — At   its  last  meeting,  the 

Surveying  Committee  decided  that  the  lamps  in  Henrietta  Gardens 
should  be  changed  from  gas  to  electric  light.  It  was  also  decided 
to  convert  13  lamps  in  Ho  Ho  way  and  six  in  Dorset  Street  and 
Caledonian  Road.  A  resolution  was  carried  that  when  a  cable 
was  laid  in  any  street  the  surveyor  should  have  the  lamps  on  the 
line  of  such  a  main  transferred  from  gas  to  electric  light. 

Batley. — A  deputation  from  the  T.C.  visited  Darwen 
electricity  works  last  week,  to  inspect  the  new  turbo-generator 
which  has  been  installed. 

Beckenham. — The  U.D.C.  has  decided  that  where  rent 
is  being  paid  for  a  lighting  meter,  no  rent  shall  be  chargeable  for 
heating  or  power  purposes,  as  from  the  commencement  of  the 
Michaelmas  quarter. 

Belfast. — At  the  fortnightly  meeting  of  the  Electrical 
and  Tramways  Committee,  a  resolution  was  passed  instructing  the 
town  solicitor  to  proceed  with  the  preparation  of  a  preliminary 
agreement  with  the  Harbour  Commissioners,  for  the  acquisition  of 
the  proposed  site  for  a  power  station  on  their  property  on  the  lines 
authorised,  such  an  agreement  to  be  conditional  on  the  approval 
of  the  B.  of  T.  The  revenue  report  for  the  six  months  showed  a 
balance  to  the  net  revenue  account  of,  after  allowing  for  fixed 
charges,  of  £14,943. 

Bispham. — Prov.  Order. — The  Council  has  decided  to 
apply  for  a  prov.  order  to  supply  the  West  Ward  at  Thornton  with 
electricity. 

The  Council  has  also  decided  to  hold  an  electrical  exhibition  at 
the  electricity  works,  on  a  convenient  date. 

Blean  (Rent). — Workhouse  Lighting. — The  B.  of  G. 

on  September  30th  adopted  a  recommendation  in  favour  of  having 
the  workhouse  lit  by  electricity  in  place  of  the  present  oil  lamps, 
and  to  invite  Mr.  Lewis,  of  the  Canterbury  City  E.L.  works,  lo 
advise  on  the  matter,  and  to  prepare  specifications,  &c. 

Bridlington. — Last  Sunday  the  electrical  installation  at 
Christ  Church  was  used  for  the  first  time,  and  proved  to  be  a 
great  advance  on  the  old  system  of  lighting.  The  chancel  is 
lighted  by  a  corona  with  eight  50-C.P.  lamps,  the  nave  with  eight 
4-light  coronas,  each  light  of  50  C.P.,  and  there  are  also  six  side- 
lights and  two  transept  lights  of  similar  power.  Outside  the 
church  there  are  three  brilliant  lights.  Adjoining  the  church  is 
the  WyclifEe  room,  which,  is  well  lighted  with  four  100  c.p.  lamps 
and  four  lights  of  lesser  power,  one  being  over  the  door.  Cylinder 
lights  provide  excellent  illumination  for  the  pulpit  and  lectern  in 
the  church,  and  the  total  number  of  lights  represents  4,000  C.P. 
The  work  has  been  carried  out  by  Mr.  J.  V.  Lecett,  electrical 
engineer,  Bridlington. 

Bristol. — The  strike  of  electrical  workmen,  members  of 
the  Electrical  Trades  Union,  has  not  yet  been  settled. 

Brora. — ^Village  E.L.  Scheme. — Last  week  the  public 

electric  lighting  scheme  for  this  village  was  successfully  inaugu- 
rated. Miss  Margaret  Hunter,  daughter  of  Mr.  Hunter,  of  Suther- 
land Woolen  Mills,  through  whose  enterprise  the  scheme  has  been 
carried  out,  switched  on  the  public  lamps,  and  after  refreshments  had 
been  served  to  those  preseat,  an  inspection  of  the  street  lamps  was 
made.  The  lighting  was  voted  a  great  succesp,  and  the  improvement 
on  the  old  oil  lamps  was  remarkable,  the  village  at  night  having  quite 
a  different  appearance.  The  public  lamps,  which  number  34,  each 
of  25  c, p.,  are  fixed  to  the  poles  carrying  the  overhead  wires,  in , 
lanterns  specially  designed  for  street  lighting,  and  the  whole  of  the 
lamps  are  switched  on  from  the  watchhoupe  near  the  generating 
plant.  The  latter,  housed  in  a  special  building  consisting  of  engine 
and  battery  rooms  built  near  the  boiler  house  of  the  mills,  consists 
of  a  direct-coupled  Willans-Crompton  compound  steam  set  of  35H.P. 
The  switchboard,  which  is  of  handsome  appearance  and  fixed  in  the 
engine  room,  controls  the  whole  of  the  supply  through  convenient 
switches  and  instruments.  In  the  battery  room  is  a  storage  battery 
of  60  E.P.S.  cells  of  630  a.h.  capacity.  The  supply  pressure  is  110 
volts,  and  besides  the  street  lighting  wires,  there  are  two  pairs  of 
heavy  mains  for  private  lighting  throughout  the  village.  Several 
premises  are  already  being  fitted  for  electric  light,  and  it  is  antici- 
pated that  in  a  short  while  all  the  better  premises  will  be  supplied. 
This  village  scheme,  which  is  notable  as  being  the  most  northerly 
public  electric  lighting  scheme  in  the  British  Isles,  has  been  carried 
out  by  Edmundson's  Electricity  Corporation,  Ltd.,  and  was  designed 
by  Mr.  E.  J.  Williams,  the  electrical  engineer,  of  Inverness,  who 
was  also  responsible  jfor  the  village  schemes  at  Evanton  and 
Beauly. 

Barnley. —  The  Electric.'ty  Committee  has  received  a 
letter  from  the  British  Westinghouse  Co.,  respecting  the  supply  of 
machiiiery  for  the  proposed  extension  at  the  electricity  works. 
The  company  asked  for  an  undertaking  that  the  machinery  would 
be  purchased  whether  the  L.G.B.  gave  its  sanction  to  the  borrowing 
of  the  money  or  not ;  the  undertaking  was  agreed  to.  In  the 
event  of  the  L.Q.B.  refusing  eanctioD,  the  account  will  be  paid  out 
of  reserve. 


Canada. — Calgary. — Through  an  arrangement  effected 
by  Commissioner  Graves,  the  Calgary  Power  Co.  will  enter  into  a 
five-year  agreement  with  the  city  to  supply  power  at  $26  per  h,p. 
per  year,  instead  of  at  $2850  as  under  the  fonner  agreement.  The 
company  will  supply  5,000  h.p.  per  year,  which  will  cost  the  city 
about  $130,000.  Soon  after  the  expiration  of  the  old  agreement 
last  December,  a  new  agreement  was  framed  by  Mr.  R.  A.  Ross, 
the  city's  power  expert,  but  the  company  contended  that  the 
penalty  clause  was  too  stringent  and  refused  to  sign  it.  The 
penalty  clause  in  the  new  agreement  calls  for  the  company  paying 
$52  per  h.p.  in  case  of  breakdown,  or  twice  the  amount  of  the 
ordinary  price  of  power.  In  the  event  of  the  city  wanting  more 
than  the  "),000  h.p.  agreed  to,  it  will  be  supplied  at  a  dollar  lees 
per  thousand  than  the  regular  agreement  rate.  The  company  will 
be  able  to  supply  as  high  as  5,000  h.p.  when  their  new  plant  is  in 
operation  and  their  system  of  storage  reservoirs  is  completed,  but  it  is 
not  likely  that  any  demand  for  excess  power  will  be  made,  as  the 
city  plant  is  capable  of  supplying  6,000  HP, —  Canadian  Engineer. 

Canteibury. — The  T.C.  has  decided  to  extend  the 
charge  of  3|d.  per  unit  for  outside  arc  lighting,  so  as  to  cover  any 
group  of  lights  on  any  one  fitting  of  over  200  c.p. 

Continental    Notes.— Spain, — According  to  statistics 

published  by  the  Institute  Geografico,  the  number  of  waterfalls 
utilised  in  Spain  up  to  the  end  of  1908  was  1,990,  situated  on  299 
livers.  The  provinces  possesfcing  the  largest  number  of  waterfalls 
were  :— Lerida,  150  waterfalls  on  23  rivers  ;  Santander,  122,  on  21 
rivers  ;  Navarra,  121,  on  15  rivers  ;  Guadalajara,  113,  on  15  rivers  ; 
and  Barcelona,  111,  on  five  rivers.  Spain,  as  is  well  known,  is 
almost  equally  endowed  with  France  and  Italy,  with  an  abundance 
of  water  resources  available  for  hydro-electric  enterprise". 

TuEKEY.— Constantinople  was  one  day  last  week  visited  with  an 
unusually  heavy  storm,  the  resulting  floods  being  described  as  the 
worst  within  living  memory.  Great  havoc  was  done  in  the  city, 
houses  and  bridges  being  swept  away,  while  the  construction  works 
at  the  new  electric  power  station  were  greatly  damaged. 

Netherlands. — The  provincial  authorities  of  Groningen  have 
been  empowered  to  install  generating  plants  and  to  supply  electric 
energy  for  lighting  and  industrial  purposes  (excej)ting  for  tele- 
graphs and  telephones)  in  the  Province  of  Groningen,  and  also  in 
certain  parts  of  the  Provinces  of  Drenthe  and  Friesland. 

H.M.  Consul  at  Amsterdam  reports  that  a  concession  has  been 
granted  to  the  "  Kennemerland  Electriciteits  Maatschappy "  at 
Bloemendaal  for  the  establishment  of  extensive  electric  light  and 
power  supply  works. — Board  oj  Trade  Journal. 

Russia, — A  scheme  has  been  published  and  distributed  among 
the  members  of  the  Duma  for  the  canalisation  of  the  Dnieper  and  the 
Duna,  and  the  linking  of  these  two  rivers  together  by  a  canal,  with 
a  view  to  instituting  water  communication  between  Riga  and  the 
fertile  regions  of  the  rivers  named.  It  is  also  in  contemplation  to 
use  some  of  the  impounded  water  for  the  generation  of  electricity, 
and  four  power  stations  equipped  with  vertical  turbines  are  planned. 
It  is  estimated  that  some  100,000  h.p.  will  be  available  throughout 
the  year.  The  estimated  cost  of  the  four  power  stations,  with 
transmission  lines  and  the  transformer  stations,  is  put  at  33  500,000 
roubles.  These  plans  relate  more  particularly  to  the  Dnieper 
region.  In  connection  with  the  works  on  the  Duna,  three  electric 
power  stations  are  projected,  the  available  water  power  being 
estimated  at  9,000  h  p.  The  cost  of  the  several  projects  together 
will  amount  to  upwards  of  100,000,OCO  roubles.  The  works  will  be 
undertaken  in  stages,  the  Dnieper  being  taken  in  hand  first,  and 
probably  in  the  course  of  the  coming  year. 

The  Socie'e  de  I'Electricite  d'Odessa  is  increasing  its  capital  from 
£320,000  to  £480,000,  with  the  view  of  catering  for  the  growing 
demands  for  electricity  supply  in  the  Odessa  district. 

It  is  now  about  two  years  since  reference  was  made  to  the 
onerous  conditions  which  had  been  accepted  by  the  Socie^e  Centrale 
Electrique,  which  is  a  Belgian  company  domiciled  in  Brussels,  in 
return  for  the  grant  of  an  electric  lighting  concesf-icn  in  Moscow, 
where  the  St.  Petersburg  Electric  Lighting  (1886)  Co.,  is  already  a 
supply  authority  as  well  as  in  the  Russian  capital.  According  to  the 
agreement  the  Belgian  company  should  have  commenced  the 
erection  Df  the  generating  station  a  short  time  ago,  but  the  com- 
pany has  informed  the  Moscow  Town  Council  that  it  is  unable  to 
exercise  the  concession  owing  to  the  impossibility  of  raisirg  the 
necessary  capital  in  consequence  of  the  unfavourable  situation  of 
the  money  market.  It  has  not  yet  been  detei mined  whether  the 
company  will  have  to  forfeit  the  whole  or  a  portion  of  the  deposit 
of  £110,000  which  was  lodged  with  the  town  as  a  guarantee.  In 
the  meantime  the  City  authorities  have  instructed  the  Tramway 
Committee  to  investigate  the  question  of  establishing  municipal 
supply  works. 

According  to  the  Financial  Xeics.  the  rumour  reported  by  the 
Franlifort  Ga:etie  as  to  the  Central  Electric  Co.,  of  Brussels,  not 
being  able  to  avail  itself  of  the  concession  to  work  a  central  electric 
power  station  in  Moscow,  is  officially  declared  to  be  without  founda- 
tion. At  the  headquarters  of  the  company  it  was  stated  that 
the  period  for  the  commencement  of  the  construction  work  in 
Moscow  does  not  elapse  until  October  2l8t  next. 

The  original  300  h.p.  electricity  generating  plant  at  the  collieries 
of  the  Compagnie  des  Charbonnages  de  Frokhorow  having  become 
too  small  for  requirements,  the  establishment  of  a  larger  and  more 
modern  plant  has  lately  been  decided  upon.  The  new  equipment 
will  comprise  two  1,500-h.p.  sets  of  Brown-Boveri  steam  turbines 
and  dynamos  and  a  battery  of  boilers  adapted  to  be  fired  by  the 
waste  gases  from  the  coke  ovens, 

Italy. — La  Societil  Imprese  Idrauliche  ed  Elettriche  del  Tirso, 
which  was  formed  in  Leghorn  at  the  beginning  of  the  present  year 
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with  a  capital  of  £120,000,  has  decided  to  construct  a  large  artificial 
lake  in  the  valley  of  the  Tirso,  Sardinia.  The  lake  will  not  only 
serve  for  the  irrigation,  by  means  of  canals,  of  a  large  area  of  land, 
but  will  also  enable  electrical  energy  to  the  extent  of  10,000  H.P.  to 
be  generated. 

Bklgidm. — La  Societc  Oatendaise  Lumicre  et  Force  Motrices, 
which  has  a  large  gas- making  plant  at  Ostend,  has  decided  not  to 
establish  its  own  electricity  erenerating  station.  Instead,  it  has 
contracted  to  take  a  large  supply  of  current  from  the  plant  of  the 
Chemin  de  Fer  Electrique  d'Ostende  Blankenberghe,  to  whom  it  is 
to  supply  gas  for  steam  raising  purposes. 

Norway. — The  company,  which  is  harnessing  the  Rjukan  water- 
falls, has  completed  the  first  stage  of  the  whole  undertaking,  while 
the  works  for  the  completion  of  the  next  two  stages  are  being  pushed 
forward.  The  Rjukan  power  station  II  is  to  generate  81,000  h.p., 
and  the  order  for  the  machinery,  which  is  to  consist  of  three 
generators,  has  been  placed  with  Brown,  Boverie.  These  generators 
are  the  largest  of  their  kind  that  have  ever  been  built,  and  are 
to  be  of  27,000  h.p.  each,  weighing  over  200  tons  apiece.  At 
power  fetation  III  there  will  be  installed  six  generators  of  a 
similar  size,  to  be  built  by  the  Allmanna  Svenska  Elektriska 
Aktiebolaget,  in  Sweden.  This  order  is  said  to  be  the  largest  the 
company  has  ever  received. 

It  is  reported  from  Christiania  that  an  English  syndicate  has 
secured  a  concession  to  put  down  a  large  plant  to  utilise  the  water 
power  of  the  Ama  Falls  in  the  Roms  Valley.  The  electrical  energy 
generated  will  be  utilised  for  industrial  purposes. 

Conway. — A  report  has  been  submitted  to  the  T.C.,  on 
the  electric  lighting  schemes  and  tenders,  Mr.  White  submitted  a 
specification  which  he  considered  would  meet  the  requirements  of 
the  Committee  and  suggested  that  fresh  tenders  be  invited  ;  this 
course  was  adopted. 

Crewe. — The  T.C.  has  instructed  the  electrical  engineer 
to  experiment  with  electrical  heating  and  cooking  appliances,  with 
a  view  to  meeting  public  requirements  in  this  direction. 

Derby. — The  T.C,  on  October  Ist,  adopted  the 
recommendation  to  rent  premises  at  Victoria  Buildings,  London 
Road,  for  use  as  an  electricity  showroom.  There  was  some  opposi- 
tion on  the  ground  of  municipal  trading  and  competition  with  the 
tradesmen  of  the  town  ;  the  Mayor  said  it  was  not  intended  to 
go  in  for  municipal  trading  in  any  different  way  than  heretofore, 
and  contended  that  the  new  showroom  would  prove  a  benefit  to 
electrical  contractors,  instead  of  harming  them  as  asserted. 

Devonport. — Proposed  Loan. — The  T.C.  has  applied 

to  the  L.G.B.  for  a  loan  of  £7, GOO  for  mains  and  services. 

Dromore  (County  Down). — At  the  request  of  a  news 

correspondent  who  furnished  the  original  note,  we  last  week 
corrected  a  note  appearing  on  p.  499  of  our  September  26th  issue. 
We  have  now,  however,  to  correct  the  correction  on  the  authority 
of  the  Dromore  Electric  Light  and  Power  Co.,  Ltd.,  of  Belfast,  who 
say  that  the  original  announcement  was  perfectly  accurate.  The 
streets  of  the  town  are  at  present  lighted  by  this  company  under 
agreement  with  the  Urban  Council,  who  have  no  further  scheme  in 
contemplation. 

East  Cowes  (I.  of  W.).— The  U.D.C.,  which  con- 
templates duplicating  the  pumping  plant  at  the  waterworks,  has 
asked  the  Isle  of  Wight  E.L.  Co.  to  quote  for  the  supply  of 
current,  with  the  view  to  adopting  electrical  driving, 

Eastleift'U  and  Bisliopstoke. — The  U,D,C.  has  a&ked 

the  Southampton  T.C.  whether  it  is  willing  to  supply  current  to 
the  district,  and  on  what  terms. 

Edinbargh. — The  charge  for  electricity  for  lighting  is  to 
be  reduced  from  2id.  to  2 Jd.  per  unit.  The  Electric  Light  Committee 
is  paying  2s,  per  ton  more  for  coal  than  last  year. 

Great  Ouseburn. — The  R.D.C.  has  refused  permission 
for  the  York  T.C.  to  supply  current  in  bulk  to  the  whole  of  the 
Great  Ouseburn  district.  The  Acomb  P.C.  had  intimated  that  it 
was  opposed  to  York  supplying  current  to  the  parish,  as  it  was 
firmly  believed  that  it  was  only  the  thin  end  of  the  wedge  pre- 
paratory to  swallowing  up  Acomb  within  the  city  boundaries.  It 
is  understood  that  York  will  apply  to  the  B.  of  T,  for  a  prov.  order, 
and  that  a  public  inquiry  will  follow. 

Halifax. — Revised    Electricity    Charges. — At    the 

last  meeting  of  the  T.C.  consideration  was  given  to  a  recommenda- 
tion of  the  Electricity  Committee  that  the  changes  for  electricity 
for  lighting  purposes  within  the  borough  be  as  follows  :  Accounts 
up  to  1,200  units  per  quarter,  4d.  per  unit  ;  current  in  excess  of 
1,200  units  per  quarter,  2d,  per  unit — excepting  that  in  case  of 
shop  premises  where  electricity  was  the  chief  illuminant  used  for 
lighting  the  interior,  then  all  electricity  used  for  exterior  lighting 
or  in  connection  with  illuminated  advertising  signs  might  be  ob- 
tained at  2d,  per  unit  ;  and  that  a  discount  of  5  per  cent,  be  allowed 
on  all  accounts.  Members  of  the  Gas  Committee  who  were  present 
urged  that  these  proposals  were  a  violation  of  the  truce  between 
the  two  Committees  pending  the  report  of  the  Special  Committee 
appointed  to  arbitrate  between  the  two  departments,  and  if  the 
recommendations  were  approved  a  special  inducement  would  be 
offered  to  the  public  to  use  electricity  in  place  of  gas.  It  was 
stated  on  behalf  of  the  Electricity  Committee  that  the  price  for 
current  in  Halifax  was  higher  than  in  the  case  of  a  large  number 


of  towns,  and  some  fhrpkeepers  and  picture  house  msnagers  bad 
threatened  that  if  the  prices  were  not  reduced  they  would  provide 
their  own  current.  It  was  decided  that  the  portion  of  the  recom- 
mendations referring  to  outside  lighting  should  be  referred  back. 

Harb'edown.— The  Bridge  R.D.C.  has  given  consent  to 
the  Canterbury  T.C.  extending  its  mains  to  Harbledown,  which  is 
outside  the  city  boundary.  A  B.  of  T.  order  to  enable  the  supply 
to  be  given  has  been  applied  for. 

Ilaslinjfden.— Year's   WoRKiXf;. — Mr.   F.   A.   Green, 

borough  treasurer,  has  just  published  his  abfltract  of  accounts.  In 
the  electricity  department  the  accounts  of  the  first  year's  working 
show  that  the  gross  income  was  £1,.>99,  and  the  gross  expenditure 
£1,166,  leaving  a  gross  profit  of  £4:^3,  equal  to  approximately  6  per 
cent,  on  the  capital  outlay.  Interest  and  redemption  charges  absorb 
£294,  leaving  a  net  profit  of  £137,  which  has  been  carried  forward 
to  a  depreciation  and  renewals  fund.  Provision  was  made  in  the 
estimates  for  a  deficiency  of  £400  on  the  year's  working,  but  in  face 
of  the  results,  the  amount  was  not  required. 

Hastinjfs.— The  T.C.  on  October  3rd  decided  to  extend 
the  main?,  subject  to  the  consent  of  the  B.  of  T.  and  the  Battle 
R.D.C,  to  the  residence  of  Mr.  Conway  Wertheimer,  which  is  out- 
side the  borough,  at  an  estimated  cost  of  £1,10.5,  of  which  £750  will 
be  paid  by  Mr.  Wertheimer.  Another  residence,  en  rmde,  will  also 
be  supplied  from  the  main,  free  of  capital  charges,  in  consideration 
of  a  perpetual  right  to  run  the  cables  through  the  property. 

Ileckmondwike. — Considerable  time  was  occupied  at 
the  last  meeting  of  the  District  Council  in  hearing  a  statement 
by  the  clerk  (Mr,  A.  H.  Redfeam)  concerning  the  attitude  taken  up 
by  Mr.  Hooper  at  the  L.G.B.  inquiry  held  in  respect  of  an  applica- 
tion to  borrow  money.  Mr.  Redfeam  said  that  he  had  not  expected 
the  accounts  of  the  electricity  undertaking  to  be  referred  to,  and, 
therefore,  could  not  reply  at  the  time.  He  found  now,  however, 
that  notwithstanding  what  had  been  said  by  the  Inspector,  the 
Council  did  not  have  a  deficit  if  the  matter  was  treated  fairly.  Mr, 
Hooper  excluded  everything  in  the  shape  of  an  asset  which  did 
not  exist  in  actual  cash,  and  had  struck  out  a  sum  of  £2,398  for 
electricity  rents  due  and  stock  in  hand.  On  the  other  side  of  the 
account,  however,  every  item  was  reckoned  in.  Mr.  Hooper  stated 
that  there  was  a  total  deficit  of  about  £2.000,  but  if  the  item  of 
£2,398  was  taken  into  account,  the  department  was  on  the  right 
side.  After  further  discussion,  it  was  resolved  to  consider  the 
various  questions  raised  in  Committee, 

Heywood. — The  loss  on  the  electric  light  undertaking 
for  the  past  year  amounts  to  £4,118,  against  a  loss  of  £2,532  the 
previous  year  ;  £2,694  will  be  transferred  from  the  district  fund 
to  the  credit  of  profit  and  loss  account,  which  on  March  3 Ist  stood 
at  £6,659,  against  £3,882  last  year, 

India.  —  Street    Lighting. — Interesting    comparisons 

between  gas  and  electric  lighting  as  a  means  of  street  illumination 
are  being  carried  out  in  Calcutta.  After  three  months'  test,  details 
as  to  the  comparative  cost  of  the  two  systems  will  be  considered, 
after  which  the  Gas  Committee  of  the  Corporation  will  report  as 
to  the  advisability  or  otherwise  of  adopting  electric  light  as  an 
additional  illumination  in  some  streets, 

Kettering^, — Hospital  Lighting, — The  Joint  Hospital 

Board  has  decided  to  have  the  hospital  wired  for  electric  light  at 
a  cost  of  about  £125.  The  U.D,C.  is  to  lay  the  cable  at  a  cost  of 
about  £150. 

Rnottingley. — E.L.  Scheme. — The  U,D,C.  at  its  last 

meeting  decided  that  Mr.  J.  W.  Speight,  of  St.  Annes-on-Sea,  be 
appointed  to  prepare  a  scheme,  for  lighting  the  town  with  elec- 
tricity, at  a  fee  of  20  guineas  ;  and  that  if  the  scheme  be  pro- 
ceeded with  he  be  allowed  5  per  cent,  commission  on  capital  costs, 
this  to  include  the  fee. 

London.  —  Battersea. — Street    Lighting.  —  The 

quotation  of  the  Council's  electricity  department  has  been  accepted, 
in  competition  with  a  quotation  from  the  Gas  Light  and  Coke  Co.,  for 
improving  the  lighting  in  six  streets.  The  lighting  is  at  present 
carried  on  by  1  /  gas  lamps,  and  it  is  proposed  to  alter  the  position 
of  eight  of  these  and  provide  six  additional  lamps,  one  to  be  of 
extra  illuminating  power.  The  department's  quotation  provides 
for  lamps  of  equal  illuminating  power  at  a  charge  of  £3  per 
anqum  each  and  £5  for  the  large  lamp,  2s.  6d.  of  the  charges  in 
each  case  representing  repaj  ment  of  the  cost  of  installation  and 
conversion.  The  Gas  company's  quotation  provided  for  the  conver- 
sion of  the  whole  of  the  23  lamps  to  the  inverted  type  at  a  charge 
of  £2  16s,  each  per  annum  for  the  22  ordinary,  and  £4  for  the 
large  lamp.  Besides  this,  there  were  charges  of  £6  for  altering 
the  position  of  the  eight  lamps,  and  £3  lOs,  for  reinstating  the 
paving  disturbed. 

HoBNSEY. — Sanction  has  been  received  from  the  L.G.B.  to  the 
borrowing  of  £540  for  the  purchase  of  land  at  Fortis  Green,  as  a 
site  for  a  substation. 

Hackney.— The  Council  is  installing  a  Taylor-Scotson  pressure 
regulating  apparatus  on  the  switchboard  at  the  new  power  house, 
at  an  approximate  cost  of  £  200. 

Mile  End. — Worshouse  Lighting, — The  Chairman  of  the 
B.  of  G.  will  move,  at  the  meeting  on  October  16th,  that  the 
Guardiang  consent  to  the  provision  of  generating  plant  for  lighting 
by  electricity  the  buildings  in  Bancroft  Road,  at  an  expenditure 
not  exceeding  £1,768. 
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Marylebone. — A  10  years'  agreement  is  to  be  entered  into  with 
the  Portman  Estate  Mansions,  Ltd.,  whereby  the  Council  is  to 
install  mains  and  services  for  heatiopr  and  cooking  purposes  at  the 
Montagrue  Mansions.  The  agrreeraent  provides  for  the  purchase  by 
the  company  of  the  mains  and  services  upon  six  months'  notice 
being:  gfiven.  R'^porting  upon  the  revenue  account  of  the  Council's 
electricity  undertaking:  for  the  June  quarter,  Messrs.  Price,  Water- 
house  it  Co.,  the  auditors,  state  that  there  has  been  an  extraordinary 
increase  in  the  quantity  of  electrical  energ:y  sold  to  private  con- 
sumers, amounting:  to  30"04  per  cent,  above  that  of  the  same  period 
last  year — a  record  for  any  quarter  (summer  or  winter)  in 
the  history  of  the  undertaking:.  The  improvement  is  not  merely 
transitory,  as  is  shown  by  the  fact  that,  althoug:h  the 
September  quarter  of  r.)12,  was  the  most  favourable  period  of 
last  year,  the  increase  in  output  during:  the  10  weeks  of 
the  present  quarter  to  date  is  greater  than  that  of  the  corres- 
ponding period  last  year.  The  average  price  realised  during  the 
quarter,  excluding  meter  rents,  was  2"385d.  per  unit,  compared  with 
2'668d.  in  June.  1912,  a  decrease  of  IOC  per  cent.  The  gross 
income  from  the  sale  of  energy  amounted  to  £28,287,  against 
£24,227  from  this  source  in  June,  1912,  an  increase  of  £4,060,  or 
16'7  per  cent.,  the  rate  assumed  in  the  annual  estimate  being  5  per 
cent.  The  price  of  coal,  which  was  one  of  the  most  unsatisfactory 
features  of  last  year's  report,  shows  a  decrease  of  18  per  cent,  during 
the  quarter,  although  the  average  price  of  coal  for  the  whole  year 
will  not  be  less  than  that  of  last  year.  Although  the  department 
has  sold  30  per  cent,  more  energy  as  compared  with  the  same 
quarter  in  1912,  the  total  expense  has  increased  by  3'U  per  cent, 
only. 

SouTHWAEK. — The  result  of  the  working  of  the  electricity 
undertaking  during  the  year  ended  March  31st  last  shows  a  net 
loss  of  £1,893.  This  unfavourable  result  is  attributed  to  the  high 
price  paid  for  coal  during  the  coal  strike,  which  amounted  to 
£1,052  more  than  would  have  been  paid  if  the  coal  had  been 
obtained  under  the  contract  price.  There  was  also  to  be  taken  into 
consideration  a  loss  of  £200  in  the  generating  power  of  coal,  owing 
to  inferior  quality.  The  Electric  Light  Committee,  while  looking 
upon  the  foregoing  as  the  result  of  an  abnornal  condition  of  cir- 
cumstances affecting  the  undertaking,  feels  that  a  thorough  inves- 
tigation into  its  administration  and  working  should  be  made  with 
the  view  of  preventing,  if  possible,  any  further  deficit,  and  it  has 
therefore  appointed  a  Special  Committee  to  go  into  the  whole 
question,  and  also  into  the  advisability  of  transferring  the  books 
from  the  Electricity  Department  to  the  Borough  Treasurer's 
department. 

St.  Pangeas. — Application  is  to  be  made  to  the  L.C.C.  for 
sanction  to  borrow  £9,842  required  in  connection  with  the  elec- 
tricity undertaking. 

Middleton. — The  T.C.  has  decided  to  rescind  the 
consent  given  to  the  Lancashire  Electric  Power  Co.  to  supply 
the  Calico  Printers'  Association  with  current.  At  the  T.C. 
meeting  on  October  1st,  Councillor  Wiggins  said  that  when  the 
resolution  was  passed,  it  was  done  in  good  faith,  but  a  thought 
occurred  to  someone  that  they  might  get  the  power  from  another 
source.  They  had  now  decided  to  refuse  their  consent  to  the 
Power  Co.,  inasmuch  as  they  found  that  they  could  get  the  supply 
from  a  neighbouring  Corporation. 

Newcastle  Emlyn. — Street    Lighting. — The  U.D.C. 

has  sealed  an  agreement  with  the  Electric  Light  Co.,  for  the  public 
lighting  of  the  town. 

Peterborough. — The  T.C.  has  adopted  the  following 
rates  for  energy  supplied  to  the  tramway  company  for  power : — 
First  120,000  units  per  annum,  a  minimum  payment  of  £1,000: 
over  120,000  and  up  to  160,000,  r2.5d.  per  unit  ;  over  160,000  and 
up  to  200,000,  l'125d.  per  unit ;  beyond.  Id.  The  Council  has 
decided  to  cancel  a  loan  for  £638  for  the  provision  of  superheaters 
at  the  generating  station,  as  these  are  not  to  be  installed. 

Padstow. — The  U.D.C,  on  September  30th,  passed  a 
resolution  deciding  to  proceed  with  an  electric  light  scheme,  under 
a  seven  years'  contract  with  the  Electric  Light  Co. 

Scarborooffh. — E.L.  Purchase. — The  Corporation  has 

decided  to  engage  the  services  of  Mr.  J.  W.  Hame  to  advise  as  to 
the  proposed  purchase  of  the  undertaking  of  the  Scarborough 
Electric  Supply  Co.,  Ltd. 

Royton  (near  Oldham).— A  Committee  of  the  U.D.C. 

has  recommended  that  the  Town  Hall,  library  and  baths  be  lighted 
with  electricity. 

South  Africa. — Considerable  extensions  to  the  Pretoria 
electric  lighting  system  will  be  undertaken  in  the  near  future,  at  a 
preliminary  cost  of  £25,000,  for  which  plant  and  fittings  will  be 
required.  A  completely  separate  high-tension  system  will  be 
necessary. —  The  African  World. 

The  Prince  Albert  (Cape  Province)  Municipal  Council  proposes 
to  borrow  £10,000,  a  portion  of  which  is  intended  to  be  applied  to 
the  installation  of  electric  lighting. 

The  Durban  T.C.  has  been  authorised  to  borrow  £960,000  for 
carrying  out  various  public  works,  including  electric  lighting  and 
power  extensions. 

Soathamptou. — Proposed   Loan. — A   L.G.B.  inquiry 

was  held  last  week  into  the  application  of  the  T.C.  for  a  loan  of 
£16,720  for  electricity  purposes,  and  of  £4,400  for  the  provision 
of  a  refuse  destructor.  The  former  sum  included  £8,200  for  gene- 
rating plant,  for  which  tenders  are  to  be  obtained  in  order  to  arrive 
at  a  specific  amount  ;  £3,000  for  services  (increased  at  the  sugges- 
tion of  the  Inspector  to  £6,000  for  three  years)  ;   and  £3,000  for 


services  (increased  to  £8,000).  A  further  sum  of  £1,000  was 
applied  for  for  connecting  up  the  Pirelli  cable  factory,  with  the 
result  that  the  electricity  loan  asked  for  was  increased  from  £16,720 
to  £25,720.     There  was  no  opposition. 

Stockport. — The  strike  of  the  gas  workers  at  Stockport 
has  caused  great  disturbance  of  trade,  and  in  many  of  the  mills  and 
factories  whole  departments  have  had  to  closedown.  The  Empire 
Theatre  was  closed  one  night  last  week,  but  an  electrical  installation 
was  secured  on  the  following  day,  and  there  have  been  full  per- 
formances since. 

Stoke-on-Trent. — Council  last  week  adopted  the 
recommendation  of  the  Electricity  Committee  that  the  L  G.B.  be 
asked  to  sanction  an  amalgamation  of  the  various  electricity 
undertakings  of  the  Corporation.  It  is  not  proposed  to 
abolish  any  of  the  stations,  but  to  unify  the  accounts,  which  it 
is  increasingly  diflBcult  to  keep  separate,  owing  to  the  central  station 
in  Hanley  supplying  the  other  works,  and  the  separate  stations 
supplying  current  outside  their  own  areas.  A  motion  that  the 
prices  be  made  uniform  throughout  the  borough  was  also  adopted, 
with  the  addition  of  "  as  soon  as  possible." 

Walsall. — L.G.B.  Inquiry. — Mr.  H.  R.  Hooper  held 
an  inquiry  on  Tuesday,  respecting  an  application  by  the  Corpora- 
tion to  borrow  £4,840,  to  provide  additional  plant  and  buildings, 
and  for  approval  of  the  appropriation  of  certain  land,  form- 
ing part  of  the  Wolverhampton  Street  sanitary  depot.  The  town 
clerk  said  the  outstanding  electricity  loans  were  £120,898.  The 
Corporation  experienced  serious  diflBculty  in  working  the  under- 
taking last  winter.  There  was  an  excessive  consumption  of  coal, 
and  they  had  had  to  face  a  heavy  deficit  on  the  year's  working. 
The  Council  called  in  Mr.  Lacey  as  consulting  engineer,  and  he  stated 
that  the  existing  plant  would  be  insuflBcient  to  carry  them 
through  the  winter  of  1913-14,  and  advised  that  immediate  steps 
should  be  taken  for  the  provision  of  additional  boiler  power,  the 
cost  of  which  would  not  exceed  £5,000.  An  estimate  was  sub- 
mitted showing  a  total  amount  of  £4,840,  for  which  he  recom- 
mended application  for  a  loan  should  be  made.  In  order  to  be 
ready  for  the  heavy  winter  load,  the  L.G.B.  gave  provisional 
assent  for  the  new  boiler  additions  to  be  carried  out. 

The  Inspector  asked  Mr.  Lacey  if  any  further  economies  might 
be  suggested. — Mr.  Lacey  :  Only  in  general  repairs,  which  will  be 
matters  for  revenue  charges. 

The  Inspector  said  the  buildings  would  be  of  a  temporary 
character  only,  and  he  expected  the  period  of  repayment  would  be 
only  about  12  or  13  years.     No  opposition  was  offered. 

West  Kent. — B.  of  T.  Inquiry — An  inquiry  was  held 
at  the  Surveyors'  Institution,  Westminster,  on  August  9th,  in  the 
matter  of  the  "  West  Kent  Electric  Co.,  Ltd.,  r.  the  Bromley 
Corporation,"  and  the  B.  of  T.  has  now  given  its  decision.  Under  the 
Kent  Electric  Power  Act,  1902,  the  company  has  power  throughout  a 
large  area  to  lay  mains  and  supply  current  ;  but  in  the  Bromley 
urban  district  it  is  not  the  distributor,  and  can  only  supply  in 
bulk.  It  had  in  view  a  scheme  of  ring  mains  coming  down  through 
the  Bromley  area,  and  going  right  round  Orpington,  St.  Mary  Cray 
and  Chislehurst,  and  back  to  the  South  Metropolitan  district.  The 
proposal  was  to  lay  mains  by  the  shortest  route  through  the 
Borough  of  Bromley,  rid  High  Street,  to  Hayes,  Orpington,  St. 
Mary  Cray  and  Chislehurst.  Under  Sec.  42,  the  Council  objected, 
and  suggested  two  alternatives  each  of  which  the  company  declined 
to  adopt. 

The  decision  of  the  Board  is  in  favour  of  the  Corporation,  and  the 
company  has  now  to  follow  the  alternative  route  put  forward  by 
the  Council. 

Winchester. — The  T.C.  has  decided  to  appeal  against 
the  new  assessment  of  the  electricity  works,  which  has  been 
increased  from  £2,632  gross  to  £5,832,  and  £918  rateable  to 
£2,832. 

Woking:.~The  B.  of  T.  has  revoked  the  Woking  E.S. 
Co.  E.L.  (Extension)  Order  of  1908,  in  so  far  as  it  relates  to  the 
parish  of  Thorpe. 

Worthinjr. — The  estimates  in  connection  with  the 
E.L.  undertaking  for  the  coming  half-year  show  a  surplus  on 
M  arch  3 1  st  next  of  £  1 , 1 89 ,  after  making  the  customary  contribution 
of  £250  to  the  depreciation  fund. 

Electrical  Cooking. — Some  interesting  particulars  relating  to 
the  use  of  electricity  for  the  Church  Nursing  and  Ambulance 
Camp  were  contained  in  the  report  of  the  Electricity  Committee, 
which  was  submitted  to  the  T.C.  They  were  supplied  by  the 
electrical  engineer  (Mr.  Geoffrey  Porter),  and  showed  that  the 
whole  of  the  cooking  for  the  Brigade,  averaging  about  130  persons, 
was  carried  out  by  electricity  supplied  from  the  Corporation  mains. 
The  "Tricity"  cooking  ranges  and  apparatus  gave  every  satisfaction  ; 
the  kitchen  staff  were  entirely  ignorant  of  electrical  cooking,  yet 
within  a  few  hours  they  were  called  upon  to  cook  a  dinner  for  130 
persons,  and  succeeded  admirably  ;  all  the  hot  and  boiling  water 
requirements  of  the  Camp  were  also  dealt  with  electrically.  The 
apparatus  was  hurriedly  installed  in  a  tent  in  a  very  simple 
manner,  and  the  success  of  the  Camp  kitchen  afforded  a  most  con- 
vincing illustration  of  the  capabilities  of  electricity  for  cooking 
purposes. 

Wrexham. — The  T.C.  has  amended  as  follows  the 
sliding  scale  of  charges  to  users  of  currc.';  whose  annual  con- 
sumption exceeds  1 ,000  units,  and  to  users  in  hotels,  inns,  public 
houses  and  beer  houses  : — Up  to  an  amount  equivalent  to  five 
units  per  8-c.p.  lamp  installed,  5d.  per  unit  ;  beyond,  2id.,  with 
id,  per  unit  discount  for  prompt  payment  of  aooounts. 
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TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen. — A  letter  has  been  received  from  the  B.  of  T. 
intimating  that  the  Suburban  Tramways  Co.  has  applied  for  powers 
to  use  trailer  cars. 

Australia. —  Railway  Electrificatiox. — The  Vic- 
torian Railway  Commissioners  have  referred  the  question  of  the 
suitability  of  the  Yarroville  site  for  the  power  station  for  the  sub- 
urban railway  electrification  to  Mr.  C.  H.  Merz.  Little  difference 
would  be  made  by  its  transfer  to  Fisherman's  Bend  or  Newport. 
The  sites  of  the  12  sub-stations  have  been  selected  ;  the  buildings 
will  be  of  brick,  uniformly  40  ft.  hijrh  and  80  ft.  wide,  with 
lengths  varying  from  74  ft.  to  212  ft.  A  large  car  repair  shop  is 
provided  for  at  Jolimont,  to  be  about  400  ft.  long  and  200  ft.  wide. 

Birmin(?ham.  —  At  the  September  meeting  of  the 
Chamber  of  Commerce  a  report,  which  was  approved,  was  presented 
from  the  Local  Finance  Committee,  objecting  to  the  proposed  exten- 
sion of  the  overhead  system  of  tramways,  "  Mainly  because  of  the 
financial  danger  of  additional  capital  outlay  upon  a  system  on  which 
already  £1,750,000  has  been  expended,  and  which  will  probably 
become  obsolete  in  a  few  years,  and  in  connection  with  which  there 
has  also  been  considerable  outlay  in  the  electric  supply  depart- 
ment." It  objects  to  the  tramway  extensions  being  "bolstered 
up  "  to  the  inconvenience  of  the  public  by  the  City  Council  forbid- 
ding motor-omnibuses  to  run  on  any  road  on  which  the  Cor- 
poration tramways  run.  There  is  much  development  possible  on 
new  routes,  it  is  pointed  out,  and  to  places  too  far  out  to  make 
tramway  extension  possible  at  a  profit,  but  to  which  motor-onmi- 
buees  may  ply  and  do  good  pioneer  work  ;  but  if  all  these  onmi- 
buses  are  to  be  prevented  (owing  to  the  existence  of  tramways) 
from  bringing  their  passengers  to  the  centre  of  the  city,  these 
routes  will  not  be  paying  ones,  and  such  enterprise  will  not  be 
possible. 

For  some  time  past,  says  the  Daily  Telegraph,  the  Tramways 
Committee  has  been  in  negotiation  with  the  Birmingham  Motor- 
Omnibus  Co.,  for  the  purchase  of  all  the  company's  interests  in 
Birmingham.  The  price  agreed  upon  is  £30,600,  which  includes  the 
purchase  of  30  motor-omnibuses,  together  with  the  plant  and 
garage  in  Tennant  Street.  The  Corporation's  motor  service  will 
be  supplementary  to  the  tramway  service. 

Parliament  has  twice  refused  power  to  lay  a  tramway  to  Har- 
borne,  and  the  City  Council  has  rejected  a  proposal  to  run  cars 
along  Colmore  Row,  or  to  cross  New  Street,  a  busy  shopping 
thoroughfare  in  the  centre  of  the  city.  The  motor-propelled  'buses 
will  continue  to  be  utilised  for  these  streets,  and  the  service  will 
in  all  probability  be  developed  to  take  in  cross-country  routes 
where  a  tramway  is  unnecessary.  It  is  understood  that  the  busi- 
ness of  the  company  will  be  acquired  at  the  end  of  the  current 
year, 

Blackpool. — At  a  meeting  of  the  T.C.,  Aid.  J.  Brodie, 
chairman  of  the  Tramways  and  Electricity  Committee,  announced 
that  during  the  past  six  months  the  tramway  receipts  were  £67,71:5, 
against  £57,134  last  year.  The  increase  was  attributed  largely  to 
the  electrical  illuminations. 

Bradford. — The  preliminary  figures  for  the  working  of 
the  Corporation  tramways  during  the  six  months  ended  Septem- 
ber 30th,  when  compared  with  the  figures  for  the  corresponding 
period  of  la%t  year,  show  an  increase  of  7  per  cent,  in  the 
receipts,  4  per  cent,  in  the  mileage  run  and  10  per  cent,  in  the 
number  of  passengers  carried.  The  figures  are  as  follows : — 
Receipts  £158,622,  as  compared  with  £147,901,  an  increase  of 
£10,721;  car-miles  3,156,070,  as  against  3,033,869,  an  increase  of 
122,201  miles  ;  whilst  there  is  an  increase  of  3,217,558  in  the 
number  of  passengers  carried  (34,227,530,  as  compared  with 
31,009,972).  Whether  or  not  the  undertaking  will  show  as  large 
a  profit  as  12  months  ago  remains  to  be  seen,  for  although  the 
number  of  miles  run  and  the  number  of  passengers  carried  show  an 
increase,  the  working  costs  of  the  department  have  been  consider- 
ably augmented  by  reason  of  the  advances  in  wages  to  practically 
everybody  in  the  employ  of  the  undertaking,  the  payment  of  full 
sickness  benefit  to  the  men  when  ofiE  duty  owing  to  illness,  and  the 
costs  incurred  for  track  maintenance. 

Brig'htOll. — The  T.C.  is  recommended  by  the  Tramways 
Committee  to  renew  the  track  in  Beaconsfield  Road  at  a  cost  of 
£4,500. 

Burnley. — The  Tramways  Sub-Committee  has  con- 
sidered the  question  of  establishing  a  tramway  between  Stoney- 
holme  and  Brunshaw  Bottom,  and  has  instructed  the  manager  to 
prepare  a  report  respecting  the  scheme. 

Continental  Notes, — Baden  State  Railways. — The 

opening  of  the  Baden  new  railway  station  at  Basle  has  been  accom- 
panied by  the  commencement  of  electrical  working  on  the 
Wiesental  railway  from  Basle  to  Zell,  which  has  a  length  of  18  6 
miles.  The  power  is  obtained  from  the  Augst-Wyhlen  hydro- 
electric works,  which  are  situated  a  few  miles  distant  from  Basle, 
and  are  able  to  yield  30,000  h.p.  under  normal  conditions  of  the 
water  level.  Single-phase  alternating  current  at  10,000  volts  is 
used,  and  the  locomotives  have  a  maximum  speed  of  31  miles  an 
hour.  The  Baden  State  Railway  authorities  have  agreed  to  pay 
£6,000  per  annum  for  the  supply  of  power,  including  the  lighting 
of  the  Baden  station  at  Basle. 


AcrsTRiA. — A  syndicate  has  been  formed  to  push  forward  a 
scheme  for  the  construction  of  an  electric  tramway  between  Pra^^ue 
and  Roztok. 

Italy. — An  electrically-operated  cable  ropeway  for  the  convey- 
ance of  passengers  has  recently  been  constructed  between  Lana  and 
the  Vigiljoch,  in  the  Tyrol,  by  Messrs.  Ceretti  and  Tanfani,  of 
Milan.  The  line  is  divided  into  two  sections,  one  being  2,952  ft. 
long  and  riding  1,705  ft,  and  the  other  3,198  ft.  long  with  a  riae 
of  2,076  ft.  The  cars  are  equipped  with  electric  signalling  and 
telephoning  arrangements.  The  necessary  current  for  the  opera- 
tion of  the  line  is  taken  from  the  mains  of  the  central  electricity 
station  at  Lana  at  3,000  volts,  this  being  stepped  down  to  350  volta. 
On  the  awent,  the  average  power  required  per  vehicle  is  35  h.p.  and 
the  maximum  70  h.p. 

SwiT/EULANn. — A  limited  company  has  just  been  formed  at 
Sierre,  in  the  Valais,  for  the  construction  of  an  ordinary-gauge 
electric  railway  from  that  town  to  Goppenstein,  thus  giving  direct 
connection  by  the  Loetschberg  tunnel  line  with  Berne,  and  facilitating 
the  tourist  traffic  on  both  sides  of  the  Rhone,  while  reducing  the 
cost  of  transit  of  merchandise  and  produce  from,  and  into,  Ger- 
many, Austria  and  France.  The  line  will  be  25  km.  in  length,  and 
will  be  equipped  with  the  Loetschberg  pattern  of  rails.  The  trac- 
tion will  be  by  electric  locomotive  using  single-phase  current, 
supplied  from  one  of  the  numerous  generating  stations  in  thia 
region. — Lumiere  Ehctrique. 

France. — It  is  reported  that  arrangements  are  in  hand  for  the 
starting  of  a  service  of  electric  motor-buses  in  the  Dieppe  district. 

The  tramway  system  in  the  town  of  Nantes,  which  is  worked  on 
the  compressed-air  system,  is  to  be  converted  to  electric  traction. 

Austria. — The  Lower  Austrian  Provincial  Commission  has 
obtained  the  sanction  of  the  Ministry  of  Railways  to  carry  out  the 
preliminary  studies  for  a  narrow-gauge  electric  railway  from 
Vienna  to  St.  Polten,  across  the  Sophienalpe,  and  making  connection 
with  the  Lower  Austria-Styria  Alpenbahn. — Der  Elektroterhnj'ker. 

Turkey. — New  cars  for  the  Constantinople  Metropolitan  Under- 
ground Railway,  which  from  an  English  company  {.assed  into  the 
hands  of  the  Constantinople  Electric  Trust,  have  arrived,  and  are 
being  put  into  service  as  fast  as  erected. 

Russia. — The  Moscow  tramway  employes  came  out  on  strike  on 
October  2nd.  The  Municipal  Council  threatened  to  dismiss  them  if 
they  had  not  resumed  work  by  2  o'clock  on  the  4th.  The  Public 
Prosecutor  has  taken  proceedings  against  the  strikers. 

Dundee. — Annual   Accounts. — The  gross   receipts  of 

the  Corporation  tramways  for  the  year  amounted  to  £65,044  and 
the  working  expenses  to  £39,121.  This  leaves  a  balance  of  £25,623, 
which  has  been  appropriated  in  meeting  interest,  sinking  fund 
and  depreciation,  while  £7,4o0  has  been  allocated  for  renewals  and 
£1,500  to  the  common  good.  The  other  returns  recorded  are: — 
Mileage  run,  1,359,821,  an  increase  of  24,309  ;  passengers  carried, 
17,734,162,  an  increase  of  711,602.  The  increase  in  receipts  over 
the  previous  year  is  £2,365.  The  capital  liabilities  stand  at 
£352,663.  The  renewals  fund  amounts  to  £44,644  ;  depreciation 
fund,  £19,539;  reserve  fund,  £561;  and  accident  insurance 
fund,  £7,078. 

Edinburgh, — According  to  a  report  by  the  burgh 
engineer,  the  probable  cost  of  the  proposed  extension  of  the  tram- 
way system  from  Craiglockhart  by  way  of  Colinton  Hospital  to 
Coniston  Road  will  be  about  £23,000,  in  addition  to  which  there 
would  be,  under  certain  circumstances,  an  expenditure  of  £16,000 
on  road  widening. 

Haslino^den.— Year's    Working.— The     abstract    of 

accounts  shows  that  the  gross  income  for  the  year  from  the  tram- 
way undertaking  was  £8,345,  as  compared  with  £7,916  in  the 
previous  year  ;  the  gross  expenditure  was  £5,249,  as  compared 
with  £5,500.  The  gross  profit  was  £3,095,  as  compared  with 
£2,416.  The  charges  for  interest  and  redemption  absorb  £2,463, 
as  compared  with  £2,574,  leaving  a  net  profit  of  £632  carried 
forward  to  the  depreciation  and  renewals  fund,  against  an  actual 
loss  on  the  previous  year  of  £157.  The  significant  feature  of  thia 
year's  accounts  is  that  the  undertaking  for  the  first  time  shows  a 
net  profit  on  the  12  months'  working. 

Hey  wood,  —  Year's    Working. —  According    to    the 

annual  abstract  of  accounts,  the  loss  on  the  tramway  undertaking 
was  £809,  against  £742  last  year.  £978  will  be  transferred  from 
the  borough  fund  to  the  credit  of  profit  and  loss  account,  which  at 
March  .Ust  last  stood  at  £2,036,  against  £2,200  last  year. 

•  Leeds. — The  Tramways  and  Electricity  Committee  pit)- 
poses  asking  the  B.  of  T.  for  sanction  to  borrow  £45,000  for  new 
tramcare.  It  is  also  intended  to  apply  the  side  life-guard  to  the 
whole  of  the  care. 

Leicester. — The  City  Council  has  decided  to  construct 
immediately  a  line  of  tramways  from  the  West  Bridge,  along  St. 
Augustine  Street  and  King  Richard's  Road  to  Fosse  Road,  powers 
for  which  were  obtained  in  the  Corporation  Act  of  this  year.  The 
purchase  of  land  to  enlarge  the  site  of  the  power  station  was  also 
agreed  to.  The  recommendation  of  the  Committee  to  obtain  10 
additional  P.A.Y.E.cars  was  referred  back  for  further  consideration 

London.— L.C.C.  Tramways  Rating. — As  a  result  of 

the  appeal  against  the  assessment  of  the  tramways  in  Lewisham, 
the  amount  has  been  reduced  from  £9,080  to  £5,500.  Ontheassumiw 
tion  that  other  tramway  assessments  were  proportionately  reduced, 
the  £100,000  at  present  paid  by  the  L.C.C.  undertaking  would  be 
reduced  to  £65,000,  an  average  drop  it>  m  2d.  to  id.  in  the  £. 
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The  ^Yoolwich  B.C.  is  informing  the  B.  of  T.  that  it  has  observed 
no  undue  interference  with  the  ordinary  traffic  consequent  on  the 
running  of  trailer  cars  by  the  L.C.C.  between  Beresford  Square  and 
Eltham,  and  between  Nile  Street  and  Abbey  Wood. 

Xew  Zealand. — The  annual  report  of  Mr.  S.  Richardson, 
electrical  and  tramways  engineer  to  the  Wellingrton  Corporation, 
shows  total  tramway  revenue  during  the  past  12  months  amounting 
to  £151, Soil,  an  increase  of  £13,310.  The  operating  expenses  were 
£139,93(),  and  the  net  surplus  was  £10,()62.  The  gross  revenue 
from  lighting  was  £58,157,  an  increase  of  £(i,437  on  the  previous 
return.  For  traction  purposes,  0,502,820  units  were  generated, 
790,000,  however,  being  supplied  for  power  and  private  consumers  ; 
in  the  electric  light  department,  3,983,658  units  were  generated. 
Some  258,850  equivalent  8-C.P.  lamps,  and  1,360  H.P.  of  motors,  are 
connected. 

Northampton. — The  traffic  return  of  the  Corporation 
tramways  from  April  to  September  shows  that  the  receipts 
amounted  to  £13,434,  as  compared  with  £12,837,  an  increase  of 
£596.  The  Committee  has  been  asked  by  the  Corporation  to  con- 
sider the  erection  of  passenger  shelters.  The  tramway  extension 
to  Far  Cotton,  and  the  doubling  of  the  Kingsthorpe  Road  route, 
are  expected  to  be  commenced  in  February. 

OldLani. — The  Tramways  Committee  has  decided  to 
obtain  six  new  tramcars. 

The  Committee  is  to  consider  the  question  of  the  welding 
of  rail  joints  by  the  department,  and  inquiries  are  to  be  made 
into  the  matter.  * 

South  African  Railways. — Peoposed  Electrifica- 
tion.— In  the  course  of  his  annual  report  (for  1912)  on  the  Rail- 
ways and  Harbours  of  South  Africa,  Mr.  W.  W.  Hoy,  the  general 
manager,  offers  the  following  remarks  on  the  subject  of  the  proposed 
electrification  of  certain  lines  in  the  Cape  Province,  and  also  on  the 
Rand  and  the  Portuguese  border  : — 

Preliminary  inquiries  have  been  made  as  to  the  probable  cost  of 
replacing  steam  by  electricity  as  the  motive  power  on  the  Wynberg- 
Sea  Point  lines  in  the  Cape  Peninsular  and  on  the  Springs-Rand- 
fontein  line  on  the  Rand.  While  further  and  more  exhaustive 
investigation  is  necessary  before  any  definite  opinion  can  be 
expressed,  it  is  evident  that  the  advisability  of  adopting  electric 
traction  on  the  lines  mentioned  is  worthy  of  serious  consideration. 

Some  difference  of  opinion  appears  to  exist  as  to  the  relative 
merits  of  the  single-phase  system  and  the  direct-current  system,  and 
as  to  whether  the  Administration  should,  in  the  event  of  conversion, 
purchase  or  generate  its  own  current  ;  but  these  are  matters  on 
which  the  best  advice  can  be  obtained.  The  cost  of  current,  how- 
ever, is  the  great  consideration,  and  if  other  public  bodies  are 
prepared  to  co-operate  with  the  administration  on  reasonable  terms 
so  as  to  reduce  the  cost,  the  result  should  be  advantageous  both  to 
them  and  to  the  Administration. 

There  are  no  engineering  difficulties  in  the  way  of  conversion. 
The  change-over  would  involve  additional  capital  expenditure,  but 
as  against  this  the  wages  bill  of  the  running  staff,  the  track 
maintenance  expenditure,  and  the  cost  of  work  of  the  terminal 
station  would  be  reduced  considerably,  while  lam  convinced  that  the 
increased  comfort  and  convenience  of  passengers  and  the  greater 
expedition  of  trains  will  here — as  in  other  countries  where  electric 
trains  have  taken  the  place  of  steam  trains — attract  additional 
traffic.  The  increased  traffic  on  the  Cape  Town-Simonstown  line 
is  sufficient  indication  of  the  response  invariably  made  by  the  public 
to  the  improved  facilities. 

At  Cape  Town  the  long  haul  from  the  coalfields  makes  coal  com- 
paratively expensive.  On  the  Rand,  coal  is  not  expensive,  but 
current  is  generated  for  mining  purposes  on  a  very  large  scale,  and 
it  will  probably  be  found  possible  to  purchase  the  power  necessary 
there  at  a  sufficiently  low  figure. 

The  practicability  of  electrifying  the  line  from  the  Portuguese 
border  to  Waterval  Boven  should  also  receive  consideration.  The 
grades  and  curves  on  this  section  and  the  climatic  conditions  make 
the  present  method  of  working  expensive,  and  it  is  quite  probable 
that  inquiry  will  show  that  electrification  will  result  in  a  consider- 
able saving,  more  especially  if  use  can  be  made  of  the  water  power 
available  for  the  generation  of  power. 

Sunderland. — The  Tramways   Committee   has  decided 

to  apply  for  a  prov.  order  to  enable  the  Sunderland  District  Elec- 
tric Tramways  Co.  to  run  over  the  Corporation  lines  into  the  centre 
of  the  town.  The  District  Co.  will,  it  is  understood,  bear  the  cost 
of  the  arrangements. 

Tasmania. — The  Tasmanian  Budget  estimates  make  pro- 
vision, among  other  things,  for  the  expenditure  of  £30,000  for  new 
tramways. 

West  Bromwich. — The  Highways  Committee  has  had 
under  consideration  the  question  of  the  provision  of  railless  trolley 
vehicles  for  the  All  Saints'  and  Greets  Green  district.  It  has 
had  a  preliminary  report  from  the  borough  surveyor  showing  what 
the  probable  profit  and  loss — loss  rather  than  profit — would  be,  and 
the  matter  will  be  further  considered  at  an  early  date. 

West  Sussex. — An  order  under  the  Light  Hailways  Act 
for  West  Sussex  has  been  applied  for  by  Messrs.  E.  H.  Allen, 
L.  Clavton,  S.  A.  Garland,  and  others,  and  the  Commissioners  Will 
hold  an  inquiry  at  Chichester  on  November  4th. 

Wigan. — The  T.C.  has  decided  to  purchase  six  new  cars,  at 
a  total  cost  of  £5,700,  and  to  apply  to  the  L.G.B,  for  sanction  to 
borrow  this  sum. 


York. — At  the  City  Council  on  Monday  the  Joint  Com- 
mittee recommended  a  scheme  for  applying  for  borrowing  powers 
to  construct  a  bridge  at  Clifton,  and  to  make  up  the  roadway  to 
Lincoln  Street  at  a  cost  of  £33,350,  exclusive  of  the  cost  of  any 
land  to  be  acquired.  It  was  stated  that  it  would  be  possible  to 
run  trolley  'buses  from  Bootham,  and  to  give  a  good  service  and  open 
up  the  district.  Alderman  Meyer  said  that  with  all  the  extensions 
proposed  to  the  tramway  schemes  it  would  mean  practically  the 
doubling  of  the  present  mileage,  which  cost  £130,000,  at  an 
expenditure  of  only  £72,000.  Probably  the  actual  cost  to  the  city 
would  be  a  f  d.  rate,  and  if  that  were  so,  there  was  no  risk  to  the 
city,  because  the  tramway  assessment  produced  that  amount  for 
the  rates.  The  scheme  of  the  Joint  Committee  was  adopted  by 
25  votes  to  7. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Belgium.  —  Messages  from  the  wireless  station  at 
Laeken,  near  Brussels,  have  been  received  at  Boma,  in  the  Congo. 

Landing  Licence, — Notice  is  given  in  the  London  Gazette 
of  an  application  by  the  Direct  Spanish  Telegraph  Co.,  Ltd.,  for 
the  renewal  of  their  licence  to  land  a  cable  at  Kennach  Cove, 
Cornwall. 

New  Zealand,  ^  The  amount  expended  on  telegraph 
extensions  in  New  Zealand  during  the  last  financial  year  was 
£422,672.  On  March  31st  there  were  12,508  miles  of  telegraph 
line  and  41,892  miles  of  wire.  Toe  length  of  submarine  cables 
within  the  Dominion  was  374  nauts.  Two  low-power  wireless 
stations  at  Wellington  and  Auckland  are  in  successful  operation. 
One  hierh-power  station  at  Awanui  and  another  at  Awarua  are 
completed,  and  a  low-power  station  at  the  Chatham  Islands  is 
approaching  completion. — A.M.S. 

The  Postmaster-General  has  accepted  the  tender  of  the  Western 
Electric  Co.,  of  Australasia,  for  the  supply  of  automatic  telephone 
exchanges  at  Auckland,  Blenheim,  Wellington,  Hamilton,  Oamaru 
and  Masterton,  for  £89,555.  The  expenditure  of  this  amount  will 
be  spread  over  four  years,  and  the  first  payment  will  be  due  in 
1914-15.  The  offer  provides  for  full  automatic  switchboards  at  the 
centres  named,  with  branch  exchanges. 

Post    Office    Engineering    Department.— Coventry 

was,  until  five  or  six  years  ago,  a  centre  for  Post  Office  engineering, 
and  then  the  headquarters  were  removed  to  Leamington.  It  has 
now  been  decided  to  re-establish  the  quarters  at  Coventry. 

Postal  Servants, — The  National  Joint  Committee  of 
Postal  and  Telegraph  Associations  on  Saturday  discussed  the  Holt 
Committee's  report,  and  decided  to  ask  the  Prime  Minister  and  the 
Postmaster-General  to  receive  a  deputation  to  protest  against  its 
reeommendations.  It  was  decided  to  demand  an  immediate  increase 
of  pay  for  all  bodies  affiliated  to  the  National  Committee,  on  a 
basis  of  15  per  cent.,  to  submit  a  detailed  analysis  of  the  staff's 
objections  to  the  report  to  the  Postmaster-General,  and  to  hold  mass 
meetings  all  over  the  United  Kingdom. 

The  Executive  Committee  of  the  Amalgamated  Society  of  Tele- 
phone Employes,  representing  all  sections  of  the  staff  of  the  Post 
Office  telephone  service  throughout  the  United  Kingdom,  at  a 
special  meeting  in  London  during  the  week-end,  after  carefully 
considering  the  report  of  the  Select  Committee  on  Post  Office 
Servants,  declared  itself  unable  to  accept  it  as  a  reasonable  and 
equitable  verdict  on  its  claims,  and  rejected  as  totally  inadequate 
such  modifications  of  pay  and  conditions  as  were  recommended. 

The  Pacific  Cable. — The  accounts  for  the  year  ending 
March  3l8t  last  show  net  traffic  receipts  £1(56  027,  and  total  receipts 
£167,901,  exceeding  the  expenditure  by  £45,275.  Interest  and 
sinking  fund  on  the  loan  capital  required  £77,545,  the  difference, 
£32,270,  being  contributed  by  the  Imperial  and  Dominion  Govern- 
ments. The  net  traffic  receipts  exceeded  those  of  1911-12  by 
£11,135,  while  expenditure  was  up  by  £520  only,  on  the  surface, 
but  actually  by  £2,870.  The  Australian  and  New  Zealand  exten- 
sions were  completed  during  the  year,  the  total  cost  being  approxi- 
mately £177,730,  which  was  provided  from  the  renewal  fund.  The 
latter  stood  at  £335,746  on  March  31st,  1912,  and  at  £191,383in 
1913.  Owing  to  the  continued  refusal  of  the  Postmaster-General 
of  New  Zpaland  to  allow  the  mail  steamers  to  call  occasionally  at 
Fanning  Island,  it  has  become  necessary  to  provide  and  maintain  a 
vessel  to  ply  between  the  Island  and  Honolulu.  During  the  year 
rates  have  been  lowered,  week-end  cable  letters  at  9d.  a  word  being 
accepted,  and  Press  messages  at  7id.  The  number  of  words  sent 
during  the  quarter  to  March  31st,  1911,  when  neither  the  deferred 
rate  nor  the  week-end  rate  was  in  force,  was  329,438,  and  this  was 
increased  by  44  per  cent,  to  473,491  during  the  first  quarter  of  1913, 
which  was  also  the  first  three  months  of  the  week-end  service. 
The  cost  to  the  public  increased  by  16  per  cent.  The  total  number 
of  words  dealt  with  in  1912-13  was  2,670,675,  as  compared  with 
2,131,376  in  the  previous  year. 

The  Severn  Tunnel.— To  meet  the  demands  for  im- 
jproved  telegraph  and  telephone  facilities,  a  new  cable  has  been  laid 
through  the  Severn  Tunnel.  The  cable,  which  I^  4  J  miles  long,  was 
supplied  by  the  British  Insulated  and  Ilelsby  Cables,  Ltd.  ;  it  is 
composed  of  20  pairs  of  h.c.  copper  wire,  weighing  40  lb.  to  the 
mile,  insulated  by  dry  paper  ribbon  and  air,  and  enclosed  in  a  lead 
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Bheath,  protected  with  bitumen-eerved  hemp.  The  cable  is  soh- 
pended  from  hooks  1  ft.  apart  driven  into  the  wall  of  the  tnnnel. 
Special  arranjjements  had  to  be  adopted  to  install  the  cable,  this 
beinjr  efrected  by  means  of  a  platform  fitted  above  a  poods  waf^on, 
by  means  of  which  it  was  possible  to  pay  out  two  i-mile  lengths 
during  a  10-hour  occupation  of  the  line.  The  jointinp  and  testing 
had  to  be  done  under  unfavourable  conditions,  but  everything  was 
carried  through  successfully.  The  east  and  west  cable  terminals 
are  situated  in  huts  close  to  the  tunnel  mouths,  where  lightning 
protecting  apparatus  are  provided,  as  the  overhead  wires  are  con- 
nected at  thepc  points. 

United  States. — It  is  reported  that  the  (Jovernment  is 
contemplating  the  purchase  of  the  telegraph  and  telephone  systems 
of  the  country. 

The  War  Department  has  transferred  the  Alaskan  military  cable 
telegraph  system  to  the  Post  Office  Department.  This  is  the  first 
positive  step  towards  Government  ownership  of  the  telegraphs. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aberdeen. — Tenders  were  opened  last  week  by  the 
Corporation  Tramways  Committee  for  the  electrical  equipment  of 
six  new  cars.  It  was  decided  not  to  accept  any  offer  at  present,  but 
to  ask  two  of  the  firms  to  send  in  amended  offers. 

Australia. — Peeth. — November  12th.  For  the  P.M.G. 
Lamp  signalling  trunk  line  switchboard,  of  five  sections,  &c. 

New  South  Wales. — Sydney. ^November  26th.  For  the 
Commonwealth  Railways  Department.  One  2,000 -lb.  storage 
battery  freight  truck. 

March  18th,  1914. — "Ror  the  P.M.G.  Seven  automatic  switch- 
boards.    Schedule  No.  179.     See  "  OflBcial  Notices  "  to-day. 

N.S.W.  Government  Tramways. — Additions  to  lines,  workshops 
and  buildings,  duplication  of  lines,  and  for  other  purposes, 
£280,000  ;  rolling  stock  to  meet  expansion  of  traiBc  and  equipment 
of  new  lines,  £91,000;  additional  power  house  to  meet  expansion 
of  traffic,  £71, .500  ;  city  electric  railway,  £3,000  ;  eastern  suburban 
electric  railway,  £900  ;  western  suburbs  electric  railway,  £900  ; 
tramway  construction,  tramways  generally  (further  sum),  £20,000. 
— Tender!^. 

Victoria. — November  12th.  For  the  Victorian  Railways  ;  flsune 
arc  lamps. 

November  12th.  —  Victoria  Railway  Department.  State  coal 
mines,  Wonthaggi.  The  time  for  tenders  for  haulage  engine  and 
electrical  equipment  has  been  extended  to  November  12  th,  and  a 
copy  of  the  specification  may  be  seen  in  London  (C.I.  Department, 
Board  of  Trade). 

November  15th. — Melbourne  Suburban  Railways.  Overhead 
electrical  equipment  of  permanent  way  and  overhead  transmission 
mains.     See  "  Official  Notices"  September  12th, 

October  15th. —  20,000-volt  h.t.  switchgear,  l.t.  switchgear  and 
accessories  for  the  power  stations  and  sub-stations.  See  "  Official 
Notices"  September  19th. 

Victorian  Railways. — November  12th.  17  miles  lead-covered 
impregnated  paper-insulated  copper  cable  for  track-locking  roads. 
November  19th. — 10  tons  sulphate  of  copper  for  electrical  purposes. 
Specifications  may  be  seen  at  Board  of  Trade  C.I.  Dept.  in  London. 

November  12th. — One  (SOh.p.  electric  motor  and  accessories. 
Australian  Mining  Sfandnrd. 

November  11th. — For  the  P.M.G.  Eight  automatic  telephone 
switchboards.     See  "  Official  Notices  "  to-day. 

December  14th. — Two  sections  switchboard,  common  battery 
multiple.     See  ''  Official  Notices  "  October  3rd. 

South  Au.stralia. — Adelaide. — November  12th.  Postmaster- 
General's  Department.  Lamp-signalling  trunk  line  switchboard. 
See  "Official  Notices"  September  2t;th. 

Brisbane. — November  19th.  For  the  P.M.G.  Wire,  bronze, 
100  lb.  per  mile.    See  "Official  Notices'"  September  26th. 

Bradford. — October  18th.  Corporation  Tramways  De- 
partment. Miscellaneous  electrical  and  other  stores  for  year 
ending  December  31st,  1914.     Tenders  to  Town  Clerk. 

Brjmbo    (near    Wrexham).— October   2()th.    Parish 

Council.     Incandescent  electric  lighting  of  the  streets.     Overhead 
system.     40  lamps.     See  "  Official  Notices  "  to-day. 

Canada. — October  25th.  Regina,  Sask.,  City  Commis- 
sioners. One  8,000'KW.  steam  turbine  with  condenser  ;  one  25-ton 
hand  power  crane.  Specification  from  Mr.  E.  W.  Bull,  Superinten- 
dent of  L'ght  and  Power  Department,  Regina.  Deposit :  5  per  cent, 
of  tender. 

CardiflF. — October  17th.  Corporation.  Passenger  tickets 
and  ticket  punches  for  trams.     See  "  Official  Notices  "  October  3rd. 

China. — ShanCtHai.— October    17th.      Extra-H.T.  pilot 

cable,  &c.,  for  the  Council.     See  "Official  Notices"  October  3rd. 

Dnblin. — November  1st.  G.N.  Railway  Co.  (Ireland). 
One  year's  supply  of  stores,  including  a  number  of  electric  and 
telegraph  supplies.     See  "  Official  Notices"  to-day 


Glamort^an, — The  County  Cooncil  desires  to  negotiate 
for  the  construction  and  working  of  five  miles  of  light  railway 
from  Ynysforgan  to  Pontardawe.    See  "  Official  Notices  "  to-day. 

Halifa.Y. — October  1 1  th.  Concrete  dam,  pnmp  honae,  <kc., 
at  the  electricity  works.  Mr.  James  Lord,  borough  engineer,  Town 
Hall.     Deposit,  £5. 

London. — Bermond.sky.— October  2.3rd.  "Water  .softener 
and  purifying  plant  at  the  Infirmary,  Lower  Road,  Rotherhithe,  S.E. 
Mr.  E.  Pitts  Fenton,  Clerk. 

L.C.C. — October  14th.  200  driving  wheel  centres  for  electric 
cars.     Pa^-ticulars  from  Chief  Officer,  62,  Finsbnry  Pavement,  E.G. 

Manchester. — October  2l8t.  Tramways  Committee  : — 
('/)  Permanent  way  special  track  work  ;  (//)  permanent  way  points, 
tongues  and  hardened  steel  centres  ;  00  granite  setts.  Mr.  J.  M. 
McElroy,  general  manager. 

October  16th. — {a)  One  1,800/2,200-KW.  motor  converter  or  rotary 
converter  and  static  transformers  ;  (//)  h.t.  switchboard  ;  ('■)  static 
transformers.  Specifications,  £1  Is.  each,  from  Mr.  F.  E.  Hughes, 
secretary.  Electricity  Department. 


Zealand. — December   l«th. 


Hastings 


Borough 


\ew 

Council.  Two  sets  of  high-lift  turbo  pumps  and  electric  motors 
Mr.  H.  W.  Climie  engineer.  Specification  may  be  seen  at  B^ard 
of  Trade  Com.  Int.  Department  in  London. 

December  11th. — Wellington  City  Council.  One  switchbDard, 
complete  with  instruments  and  accessories,  for  the  electric  lighting 
department.     Specification  at  the  office  of  the  Electrical  Engineer. 

Gisborne  Borough  Council. — 325  direct-current  meters.  Speci- 
fication from  the  Town  Clerk.  —  Xew  Zealand  Shij>j)ing  and 
Commerce, 

Rochdale. — October  13th.  Mechanical  filtration  work, 
including  turbine  or  water  motor,  &c.  ;  also  electric  lighting  plant. 
Specifications,  &c.,  from  Mr.  F.  H.  Brunt,  engineer  and  manager, 
Waterworks  Office,  Lord  Street.     Deposit  £3  38. 

South    Africa.  —  Johaxxesburg.  —  November     24th. 

Electric  light  fittings  for  the  Town  Hall  and  Municipal  Buildings. 
See  "  Official  Notices  "  September  26th. 

Tenders  are  about  to  be  invited  for  plant  and  material  for 
extension  works  to  be  undertaken  by  the  Durban  Municipal  Council 
in  connection  with  the  electric  lighting,  power  and  telephone 
systems,  at  a  cost  of  £175,000. 

Tenders  are  called  for  by  the  Uganda  Public  Works  Department 
for  electric  light  and  power  supply  for  10  years  to  the  township  of 
Kampala  and  a  10-mile  radius  therefrom.  Included  will  be  300 
32-c.p.  lamps  for  street  lighting  and  200  16-c.p.  lamps  for  the 
Government  quarters.  Tenders  will  be  received  at  Entebbe  up  to 
December  31st. 

Contracts  will  shortly  be  given  out  in  connection  with  the 
duplication  of  the  turbo-alternator  and  converter  plant  of  the 
Cape  Town  municipal  electric  lighting  system.  The  cost  is  esti- 
mated at  £11,000. 

Contracts  for  tramway  material  and  rolling  stock  will  be  given 
out  at  an  early  date  by  the  Durban  Municipality,  at  a  cost  of 
£100,000.— Jiritis/i  and  Sontli  African  Ej-i)->rf  Ga:ettr. 

Sonth  Shields.— Octo)»er  ir)th.  Corporation.  One 
2,000-KW.  turbine,  direct  coupled  to  two  three-phase  generators  in 
tandem,  together  with  condensing  plant,  rotary  converters,  trans- 
formers and  switchgear,  kc.    See  "  Official  Notices  "  September  26th. 

October  2oth. — Corporation.  Five  or  ten  top-covered  tramcars 
complete.    See  "Official  Notices"  September  26th. 

Spain. — October  14  th.  The  municipal  authorities  of 
Chamartin  de  la  Rosa  (province  of  Madrid),  are  inviting  tenders  for 
the  concession  for  the  electric  lighting  of  the  tOwn  during  a  period 
of  seven  years. 

October  2,)rd. — The  municipal  authorities  of  Salvaleon  (province 
of  Badajoz)  are  inviting  tenders  tor  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  ten  years. 

October  28th. — The  municipal  authorities  of  Castellon  recently 
invitei^  tenders  for  the  concession  for  the  electxic  lighting  of  that 
town,  and  also  of  El  Grao.  As  no  bids  were,  however,  received,  it 
has  been  decided  to  again  offer  the  concession  to  tender. 

Tenders  have  just  been  invited  by  the  municipal  authorities  of 
Llerena  (province  of  Badajoz)  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  ten  years. 

Swindon. — G.W.  Railway. — October  13th.    One  year's 

supply  of  stores,   including  a  number  of  electrical  and  telegraph 
supplies.     See  "  Official  Notices  "  October  3rd. 

Warrin{2:ton. — October  14th.  Corporation.  (1)  Low- 
tension  cable ;  (2)  low-tension  feeder  panel.  See  "  Official 
Notices  "  September  26th. 

October  2Sth. — Corporation.  (1)  One  2000-KW.  turbo-alternator, 
condensing  plant,  pumps,  piping  and  fittings.  (2)  One  water-tube 
boiler,  mechanical  stokers,  superheaters,  &:c.  See  "Official  Notices" 
to-day. 

York. — October  16th.  Electric  lighting  installation, 
board  room  and  offices,  for  the  B.  of  G.  Mr.  Geo.  Sykes,  clerk, 
Museum  Street, 


578 


THE     ELECTRICAL     REVIEW.     [Vol.73.    No.  1,872,  October  10, 191:?. 


CLOSED. 

Australia.— Victoria. — 'YhQ  Ausfralian  Mining  Siandard 
reports  the  placing:  of  the  followingr  contracts  :— 

FooTscRAY.— 500  5-amFere  a.c.  meters,  21s.  each.— Siemens  Bros.  Dynamo 

Works,  Ltd.  ^     ^     . 

Department   of  Home  Affairs.— Federal   Capital.— 1,000   liOOie  insu- 
lators, £;00.— The  Australian  General  Electric  Co. 
Melbourne  Harbovr  Trust  Commi*;sioner8.— One  direct-coupled  electno 
light  set,  i'aSS.— Clayton,  Joel  &  Co. 

Battle. — The  B.  of  (>.  has  accepted  the  tender  of 
Meesrs.  French  &  Co.,  of  Bexhill-on-Sea,  for  the  electric  ligfht 
installation  at  the  workhouse,  at  £319,  £4  extra  on  their 
quotation  of  £316  being  allowed  for  an  Aster  engine.  A  list  of  the 
tenders  received  appeared  in  the  last  issue  of  the  Electkical 
Review. 

Blackpool.— The  tender  of  Messrs.  lUchardsons,  West- 
garth  k  Co  ,  for  a  lOOO-KW.  turbo-generator  and  condensing  plant 
for  the  electricity  works,  has  been  accepted. 

Burnley. — The  Board  of  Guardians  has  accepted  the 
tender  of  Messrs.  Simpson  Bros.,  Ltd.,  for  electrical  requirements 
for  the  workhouse  for  the  half-year. 

Bury, — A.n  agreement  has  been  sealed  by  the  Corpora- 
tion with  Messrs.  .T.  Musgrave  &  Sons  for  the  supply  of  one 
3,000-KW.  turbo-alternator,  with  exciter  and  surface  condenser. 

'  The  order  for  electrically  equipping  the  works  of  Messrs.  Spencer 
and  Curedale,  Ltd.,  waste  bleachers,  of  Bury,  has  been  placed  with 
Mr.  A.  M.  Cramp. 

Coventry. — The  City  Council  has  accepted  the  tender  of 
the  Maudelay  Motor  Co.,  Ltd.,  Coventry,  for  the  supply  of  six 
4;0-H.P.  motor-omnibuses,  at  £739  each  (total  £4,434). 

Eastbourne. — The  B.  of  G.  has  accepted  the  tender  of 
Messrs.  Pearson,  Ltd.,  for  the  electric  light  installation  at  the 
infirmary,  at  £66. 

Germany.  —  The  Norddeutsche  Maschinenbauanstalt 
Fritz  Klinke  &  Homeln,  of  Bohmte,  have  succeeded  in  submitting 
the  lowest  tender,  £18,64  5,  to  the  Bremen  Harbour  Works  authorities 
for  the  supply  of  22  2J-ton  electrically -operated  cranes. 

Glasgow. — The  T.C.'s  Tramways  Committee  on  Works 

and  Stores  recommends  acceptance  of  the  following  tenders  : — 

Steel  traction  poles.— Stewarts  &  Lloyds,  Ltd. 

Copper  collector  bushes.— General  Electric  Co.,  Eitd. 

Motor  gear  cases.— Electrical  Engineering  and  Equipment  Co.,  Ltd. 

Bastian  radiators.— Gillespie  &  Bf=a!es. 

Lighting  fittings.— Falk,  Stadelman  &  Co.,  Ltd. 

The  ofEer  of  Messrs.  Dykes  Bros,  for  the  supplying  and  fitting  up 
of  an  electric  clock  at  the  junction  of  Old  and  New  Dalmarnock 
Roads  has  been  accepted  (£27).  Messrs.  W.  Silversteen  &  Co.'s 
offer  to  supply  a  magnetic  separator  for  extracting  metal  from  the 
clinker  at  Dalmarnock  destructor  works  has  been  accepted,  it  being 
the  lowest. 

Gloucester, — The  T.C.  has  accepted  the  tender  of 
Messrs.  Wm.  Cory  &  Son  for  rough  small  steam  coal  from  the 
Cannop  Colliery  for  the  electricity  works  for  a  year,  at  12s.  lOd. 
per  ton. 

Haslingden. — Messrs.  C.  Whittaker  &  Co.,  Ltd.,  Dowry 
Works,  Accrington,  have  placed  an  order  for  a  25-h.p.  and  a  20-h.p. 
motor  for  electrically  driving  a  portion  of  their  Haslingden  works, 
also  for  the  electric  lighting  of  their  moulding  shop,  with  Mr.  A.  M. 
Cramp,  of  Haslingden.  Mr.  Cramp  has  also  received  an  order  from 
the  Haslingden  Conservative  Club  for  a  system  of  electric  venti- 
lating fans. 

Huddersfield. — The  contract  for  the  electricians'  work 
in  connection  with  the  enlargement  of  the  New  North  Road  Baptist 
Sunday  School  has  been  secured  by  Messrs.  J.  H.  Taylor  &  Co. 

India. — Bombay. — Messrs.  W.   T.   Henley's  Telegraph 

Works  Co.,  Ltd.,  have  received  the  contract  for  all  the  underground 
cables  required  by  the  Bombay  Port  Trust  in  connection  with  the 
electrification  of  the  new  Alexandra  Docks. — Indian  and  Eaxtei  n 
Engineer. 

Lancaster. — The  T.C.  has  accepted  the  tender  of  the 
United  Electric  Car  Co,,  of  Preston,  for  two  tram  car  top- deck 
covers,  at  £130  10s.  each. 

Ley  ton, — The  T.C.  has  accepted  the  tender  of  Messrs. 
W.  Cottia  &  Sons,  Ltd.,  at  £41,  for  the  supply  of  25  public  lighting 
lanterns.    Other  tenders  were  :— 

C.  Lang,  on  behalf  of  the  Cable  Accessories  Co.,  £49. 

W.  Lucy  &  Co.,  Ltd.,  £iS. 

Beason  Manufacturing  Co.,  £G1. 

Laing,  Wharton.  Ltd  ,  £'9G. 

London.  —  Deptford.  —  The  Anglo-Swedish  Electric 
Welding  Co.,  Ltd.,  of  Wood  Wharf,  Greenwich,  are  to  repair  No.  2 
boiler  of  the  Baths  Committee,  at  £24  10s. 

Hackney. — The  Electricity  Committee  recommends  that  the 
new  switchboard  be  fitted  with  a  Taylor  -  Scotson  regulating 
apparatus  (Cox- Walkers,  Ltd.)  for  four  alternators,  at  £200. 

Mae-jlebone.— The  tender  of  Messrs.  Venner  &  Co.  (agents  to 
Messrs.  Chamberlain  &  Hookham)  has  been  accepted  by  the  B.C.  for 
the  supply  of  1,000  meters  as  required,  ranging  from  li  amps,  to 
100  amps,  sizes, 


Manchester. — The  Electricity  Committee  has  accepted 
the  following  tenders  for  requirements  for  the  period  ending 
June  30th,  1914  :— 

Joseph   Btubbs,    Ltd.;    Alex.    Dunn  &  Son;    J.    &    S.   Eyres,    Ltd;    and 

Perranti,  Ltd.— Iron  castings. 
Diatomite  Co.,  Ltd.— Asbestos  non-conducting  composition. 

Tenders  from  the  following  have  also  been  accepted  : — 

W.  T.  Glover  &  Co.,  Ltd.;   Johnson  &  Phillips,  Ltd.;  and  the  Western 
Electric  Co.,  Ltd.— L.T.  paper-insulated  cable. 

IMiddleton. — The  Corporation  has  accepted  the  tender  of 
Mr.  B.  Thomas  for  lighting  switchboard. 

New  Zealand, — 25,000  Leclanchc  No.  2  cells  (A  quality), 
£1,250.— A.  &  T.  Burt,  Ltd. 

70  tons  copper  wire,  £5,9H9. — Richardson,  McCabe  k.  Co.,  Ltd. — 

Amtralian  Min'ouj  Sfandnrd. 

Perth.  —  Messrs.  Colin  Wood  &  Co.,  Montrose, 
have  secured  the  contract  from  H.M.  Office  of  Works,  for 
the  electric  light  installation  at  the  new  Perth  Post  Office  Sorting 
Department. 

RaVvtenstall. — The  Corporation  has  placed  an  order  for 
the  electric  lighting  of  the  Education  Offices  with  Mr.  A.  M.  Cramp. 

Rotheihaui. — The  following  tenders  have  been  accepted 
by  the  T.C,  for  annual  supplies  to  the  Electricity  and  Tramway 
Departments  : — 

Electhicity  Department. — 

Meters.— Bastian  Meter  Co.,  2i  and  5-Bmpcre  meteis. 

Chamberlain  &  Hookham,  Ltd.,  10,  25,  50  and  100-ampere  meters. 
High  and  low  tension  cable.— Callender's  Cable  Co.,  Ltd. 
Ccal.— Sheepbridge  Coal  and  Iron  Co.,  Ltd.,  8s.  per  ton  ;  W.  A.  Durnford 

(Batl  Fitzwillam's  Collieries),  9s.  Id.  jer  ton;  J.Brown  &  Co., 

Ltd.,  washed  slack,  Ss.  9d.  per  ton. 

Tpamway  Department. — 

Trolley  wire.— B.I.  &  Helsby  Cables,  Ltd.,  £iU. 

Oil,  &c.— Joseph  France's  Executore. 

Gold  ribbon  and  gold  leaf.—  Coe  Ribbon  and  Go'd  Leaf  Co. 

Waste,  wash-leatfcers  and  white  cloths. — Boardman  Bros. 

Brake  castings.— Tenter  Foundry  Co.,  Ltd. 

Axle  collars.— United  Electric  Car  Co.,  Ltd. 

Brake  blocks.— National  Rail  and  Tramways  Appliance  Co.,  Ltd. 

Trolley  wheels. — Imeson,  Finch  &  Co.,  Ltd. 

Brake  chains.— The  Weldless  Chains,  Ltd. 

Slipper  blocks. — W.  Wilson,  Ltd. 

Metal  polish.— Sharp  &  Co. 

Carbon  brushes. — Le  Carbone. 

Armature  coils,  Okonite,  tape,  gear  wheels.— British  Westinghouse  Co. 

Axle  brass  keeps,  armature  brasses.— Anti-Attrition  Metal  Co. 

Conti oiler  fingers,  binding  wire,  trolley  heads,  &c.— Bonser  &  Co. 

Tr.-  lley  brushes. — Brecknell,  Munro  &  Rogers. 

Cable,  lamps,  &c.— Smith  Bros.,  Ltd. 

Anti-Iriction  metal.— Glacier  Anti-Friction  Metal  Co, 

P.B.  and  white  coiton  tape.— L.  Andrews  &  Co.,  Ltd. 

Blackley  tape.— Hallamshire  Electric  Co.,  Ltd. 

Presspahn.— Spicer  Bros.,  Ltd. 

Pinion  wheels,  trolley  poles.— Watlington  &  Co.,  Ltd. 

Motor  grease,  &c.— Newsome  &  Co. 

Varnish,  &c.— Ingham,  Clark  &  Co.,  Ltd. 

Salford. — Tenders  accepted  by  Corporation  Committees 
include  the  following  : — 

British  Westinghouse  Co.,  Ltd.— Equipjing  two  spare  cubicles  on  the 
e.h.t.  switchboard,  includin'j  the  remote  control  switchboard,  £275. 

Stewarts  &  Lloyds.— Two  new  boiler  feed  pipes,  £1%  128.  6d. 

Dewrance  &  Co.,  Ltd.— Four  slide  valves  in  connection  with  the  above 
pipes,  £6  5s.  each. 

Balcke  &  Co  ,  Ltd. — Treating  the  timber  of  the  water- cooling  tower  with  a 
non-rotting  composition,  £%i, 

Btitish  Westinghouse  Co.,  Ltd.— Fitting  the  e  h.t.  switchboard  with  indi- 
cator lamps,  £18. 

Bertram  Thomas.— Repair  of  two  of  the  change-over  snitches  required  for 
the  traction  generators,  £14, 

Sheffield. — The  City  Council  has  accepted  the  tenders  of 
Messrs.  Baylies,  Jones  &  Bayliss,  Ltd.,  and  Messrs.  Dorman,  Long 
and  Co.,  Ltd.,  for  a  supply  of  tramway  tie  bars  and  anchor  joints ; 
also  the  tender  of  Meesrs.  Steel,  Peech  &  Tozer  for  a  further 
supply  of  tram  rails.  The  Council's  contract  with  Messrs.  A. 
Reyrolle  k  Co.,  Ltd  ,  for  the  supply  of  extra-high-tension  switch- 
gear  at  the  Neepsend  power  station,  has  been  extended  to  provide 
four  additional  panele,  at  a  cost  of  £2,453.  A  supplemental  con- 
tract is  to  be  entered  into  with  Messrs.  R.  White  k  Sons,  at  £702, 
for  extending  the  ashes  aerial  ropeway  at  Neepsend. 

Stuhe-on-Trent. — The  Borough  Education  Committee 
has  accepted  the  tender  of  Messrs.  Barnett  k  Sons,  of  Stoke, 
for  the  electric  light  installation  at  the  Central  School  of 
Science  and  Technology  as  follows  : — Wiring  and  fitting  in  the 
lighting  section,  £490  ;  wiring  and  fitting  in  the  power  circuit 
section,  £H03  ;  total,  £704. 

Woolwich. — The  B.C.  has  accepted  the  tender  of  the 
Electric  Construction  Co.,  Ltd..  at  £44  10s..  for  a  motor- generator. 
Tenders  (ranging  from£46to£()5  10s.)  were  also  received  from  Crypto 
Electrical  Co.  ;  Adnil  Electric  Co.  ;  Wilson.  Hartnell  &  Co.,  Ltd.  ; 
General  Electric  Co.,  Ltd. ;  Phoenix  Dynamo  Manufacturing  Co., 
Ltd.  ;  Siemens  Bros.  Dynamo  Works  Co.,  Ltd.  ;  Rhodes  Motors, 
Ltd.  ;  India-Rubber.  Gutta-Percha  and  Telegraph  Works  Co.  Ltd.  ; 
Greenwood  A;  Batley,  Ltd.  ;  Crompton  &  Co.,  Ltd.  ;  Johnson  and 
Phillips,  Ltd. 

The  tenders  of  Messrs.  G.  &:  J.  Weir,  Ltd.,  and  the  General  Electric 
Co.,  Ltd.,  have  also  been  accepted,  at  £390  and  £395.  respectively, 
for  two  steam-driven  turbine  pumps  of  the  roto-feed  type,  and  for 
Bwitchgear, 
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DR.    RUDOLPH     DIESEL. 


Ajioxf;  engineers  everywhere  the  mysterious  disappearance 
of  Dr.  Rudolph  Diesel  has  given  rise  to  expressions  of  regret 
both  sincere  and  profound.  From  day  to  day  since  the 
unoccupied  bed  on  the  Dresden  aroused  the  first  suspicion, 
there  has  been  an  anxious  listening  for  news,  but  the  silence 
has  remained  unbroken.  What  happened  after  Dr.  Diesel 
bade  Mr.  Georges  Carels  and  Mr.  Luckmann,  the  chief  engi- 
neer of  the  Carels  Co.,  "  (lood  night  !"'  at  10  o'clock  on  the 
night  of  Monday,  September  2'Jth,  we  may  never  know. 
The  renowned  inventor  left  Antwerp,  but  he  never  reached 
Harwich,  and  the  con- 
templated visit  to  the 
Ipswich  works  of  the 
Consolidated  Diesel 
Engine  Manufacturers, 
Ltd.,  on  the  Tuesday, 
and  attendance  at  the 
meeting  of  that  com- 
pany in  London  on  the 
Monday,  did  not  take 
place. 

Dr.  Diesel  was  a 
peculiarly  sensitive 
man.  He  had  suffered 
from  insomnia  for 
years,  and  he  was 
short-sighted.  These 
conditions,  together 
with  the  possible  effect 
of  walking  on  deck  at 
night,  may  have  caused 
an  accident  or  a 
momentary  aberration, 
but  it  is  fully  estab- 
lished that  he  was  in 
buoyant  mood  up  to 
the  time  of  leaving 
his  companions  for  the 
night.  Mr.  Sidney 
Whitman,  the  oldest 
director  of  the  original 
company,  and  an 
intimate  friend  of  Dr. 
Diesel's,  tells  us  that, 
while  on  deck  with 
Mr.  Carels,  the  doctor 
drew  the  latter's  atten- 
tion to  a  certain  pecu- 
liarity in  the  ship's  course,  which,  he  said,  he  could  detect 
by  observing  her  position  relative  to  the  Pole  Star.  Mr. 
Whitman  mentions  the  incident  as  affording  evidence  of  ihe 
serene  lucidity  of  the  great  inventor's  mind  down  to  the 
last  hour  he  was  seen  alive. 

The  late  Dr.  Diesel  was  born  in  Paris  50  years  ago, 
of  German  parentage.  As  a  young  man  he  was  for  a 
number  of  years  at  the  Technical  College  of  Augsburg,  and 
later  attended  the  Technical  High  School  at  Munich.  It  seems 
that  the  germ  of  the  Diesel  engine  idea  came  to  him  while  he 
was  studying  at  the  latter  place,  and  many  years'  close  investi- 
gation of  the  theory,  followed  by  lergthy  practical  experi- 
ments, led  to  the  completion  of  the  first  of  his  engines, 
just  20  years  ago.  The  engine,  however,  still  con- 
tinued in  the  experimental  stage,  until  five  years  later,  when 
one  was  put  into  commercial  use.  During  the  several 
stages  through  which  the  work  passed,  the  inventor  was 
indebted  for  assistance  to  Krupp,  Sulzer  and  the  Augsburg 
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firm.  It  is  understood  that  all  Dr.  Diesel's  papers 
and  correspondence  relating  to  his  invention  were 
handed  over  to  the  Munich  Institute  already  referred 
to.  Of  the  engine  itself,  its  subsequent  development  and 
practical  application  in  electrical,  marine,  and  other  service, 
it  is  not  necessary  to  write  here,  for  our  readers  know  tte 
story ;  but  there  is  one  aspect  of  its  development  uf>on  which 
we  must  dwell.  It  had  long  been  one  of  Dr.  Diesel's 
most  cherished  desires  to  himself  establish  works  for 
the   production  of   the  engine  in  this   country.        It   was 

due  to  the  financial 
support  of  Sir  Carl 
Meyer,  who  early  pinned 
his  faith  to  the  Diesel 
principle,  and  acquired 
the  patents,  that  things 
ultimately  developed 
into  the  formation  of 
the  Consolidated  Co.. 
for  the  purpose  of 
carrying  Dr.  Diesel's 
ideas  into  effect.  The 
difficulties  encountered 
were  numerous,  and 
manufacturing  at 
Ipswich  only  became 
possible  through  the  co- 
operation of  the  great 
Belgian  firm  of  Carels 
Frt-res,  aided  by 
one  of  the  foremost 
authorities  on  the 
Diesel  engine,  Mr. 
Otto  Borner,  a  Swiss 
engineer,  who  has  take  u 
out  several  patents  for 
minor  improvements, 
which  are  now  the  pro- 
perty of  the  Consoli- 
dated Co.  Mr.  Borner, 
in  collaboration  with 
Messrs.  Carels  Freres, 
has  erected  and  organ- 
ised the  Ipswich  works 
on  large  and  up-to-date 
lines.  The  disturbed 
state  of  the  Xear  East 
had  a  temporal y  eflfect 
upon  the  volume  of  business  received  by  Carels  Freres,  but 
it  is  anticipated  by  authorities  that  the  course  events  have 
taken  will  lead,  new  that  things  are  settling  down,  to  a  far 
bigger  field  being  open  to  the  Diesel  engine  than  would  have 
been  the  case  had  there  been  no  war,  since  the  hindering 
influence  of  the  impossible  Turk  is  now  modified. 

A  further  difficulty  had  presented  itself  in  the  high 
price  of  oil,  leading  Dr.  Diesel  to  experiment  with 
Mexican  oils.  This  was  one  of  the  last  things  upon 
which  he  brought  his  knowledge  to  bear  at  the  Carels 
works  at  Ghent,  and  he  had  expressed  himself  as  highly 
satisfied  with  the  results  obtained. 

It  is  sad  that  so  brilliant  a  career  should  have  ended  at  the 
early  age  of  50.  Diesel  had,  however,  lived  long  enough  to 
know  that  his  invention  had  so  far  left  its  impress  on 
engineering  practice  that  engines  of  his  type  aggregating 
3,000,000  H.p.  were  in  operation  in  different  parts  of  the 
globe. 


DR.    RUDOLPH     DIESEL. 
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THE  LJUNGSTROM  RADIAL-FLOW  STEAM  TURBINE. 


About  three  years  ago  we  announced  the  advent  of  a  new 
steam  turbine,  the  invention  of  a  Swedish  engineer,  Mr.  B. 
Ljungstriim,  who  had  been  experimenting  in  this  direction 
for  several  years.  A  company  was  formed  in  Sweden  to 
manufacture  the  turbine,  and,  at  a  later  date,  the  Brush 
Electrical  Engineering  Co.,  Ltd.,  of  Loughborough,  acquired 
manufacturing  rights.  The  first  Lj angstrom  turbine  supplied 
by  that  company,  which  is  also  the  first  installed  in  this 
country,  has  been  put  down  in  the  Willesden  station  of  the 
North   Metropolitan    Electric   Power  Co.,  and  is  described 


synchronised  and  paralleled,  so  that  they  electrically  inter- 
lock— a  third  peculiarity  in  the  design,  and  a  feature  which 
can  be  described  as  entirely  novel.  Sp^ 

The  turbine  is  of  the  reaction  type,  which  profits  more 
than  the  impulse  type  by  increase  of  speed.  The  steam 
enters  at  the  centre,  by  way  of  the  divided  steam  pipe  shown 
in  fig.  5,  and  flo;vs  out  radially  between  the  two  opposing 
and  interlacing  sets  of  rings  of  blades  belonging  to  the  two 
rotors,  as  shown  in  fig.  6,  p.  582.  The  path  of  the  steam  is  at 
first  convergent  axial!y,  but  of  course  divergent  tangentially  ; 


Fig.  1. — Brush-Ljukgsteom  ],00o-kw.  Turbo-genekatob  and  Condenseb. 


below.     The  set  is  of  1,()00  k\\\  capacity,  and,  as  illustrated 
above,  is  provided  with  a  condenser  beneath  it. 

The  new  turbine  has  been  brought  to  its  present  high 
state  of  development  by  the  brothers  B.  and  F.  Ljungstrtim, 
of  Stockholm  ;  its  chief  characteristics  are  the  use  of  the 
radial-flow  principle,  and  that  there  are  no  fixed  guide 
blades,  there  being  two  rotors  revolving  in  opposite 
directions.  Thus,  without  increasing  the  absolute  circum- 
ferential speed,  the  relative  speed  of  the  two  sets  of  blades  has 
been  doubled,  with  a  corresponding  gain  in  efficiency.  Each 
half  of  the  rotor  drives  an  alternating-current  generator, 
and    the    two    alternators    when    run    up    to    speed    are 


but  after  abonb  one-half  of  the  blading  has  been  traversed, 
it  becomes  rapidly  divergent  axially  also,  the  outermost 
blades  being  comparatively  very  large,  and  discharging  the 
spent  steam  into  an  exhaust  dift'user  chamber  fitted  with 
guide  vanes  which,  it  is  claimed,  assist  in  maintaining  the 
lowest  possible  pressure  at  the  outlet  of  the  last  circle  of 
blading. 

In  fig.  8,  p.  583,  two  of  the  rings  of  blades  are  shown  in 
section,  together  with  a  diagram  showing  the  slopes  of  some  of 
the  blades.  The  latter  will  be  seen  at  a,  and  are  securely  held 
in  supporting  rings  E,  which  in  turn  are  attached  to  the 
disks  D  by  the  conical  bulb-headed  rings  b  ;  the  rings  e  and  f 
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are  spun  tightly  over  the  bulbs,  and  f  is  fixed  into  a  groove 
in  the  face  of  \)  by  soft-iron  caulking  strips  c.  To  prevent 
lateral  leakage  of  steam  between  the  successive  rings,  these 
are  provided  with  thin  nickel  packing  strips  o  a. 


The  steam  is  Ix^th  supplied  and  exhausted  at  the  middle 
of  the  set,  and  in  fact  the  only  rigid  support  of  the  turlx>- 
generator  is  the  inlet  to  the  ajndenser,  to  which  the  turbine 
casing  is  directly  bolted  without  any  provision  for  expansion. 
The  weight  of  the  generators  is  carried  on  the  condenser  also, 
so  that  no  foundations  are  required  except  those  on  which 
the  condenser  stands.  The  whole  of  the  condenser  casing 
being  in  direct  communication  with  the  condenser,  loss  of 
heat  by  radiation  is  reduced  to  the  minimum,  and  no  lagging 
is  required.  It  will  be  noticed  that  the  divided  steam  pipe, 
which  passes  through  the  exhaust  space,  is  covered  with  a 
thin  steel  casing  forming  an  air  jacket,  to  prevent  heat  loss. 
The  joints  between  the  branched  pipes  and  the  steam  inlets 


Fig.  2. — Anothek  View  of  Turbo-Genekator. 


As  shown  in  fig.  6,  the  steam  flows  through  the  inlet  a  to 
the  chambers  b  and  c,  whence  it  passes  radially  through  the 
blading  to  the  exhaust.  The  ends  of  the  rotors  are  made 
steam-tight  with  labyrinth  packings  carried  by  the  dummy 
pistons  G,  and  the  stationary  cheeks,  to  which  the  sections  of 
packing  are  secured  at  k.  Provision  is  made  for  overload 
by  admitting  steam  to  the  passages  h,  by  means  of  by-pass 
valves.  The  end  pressure  of  the  steam  between  the  disks  is 
counteracted  by  that  on  the  dummy  pistons  G.  The  neces- 
sary packing  where  the  shaft  passes  through  the  casing,  to 
cope  with  the  full  initial  pressure,  consists  of  a  series  of  inter- 


FiG.  4. — Complete  Turbine  without  Exhaust  Casisg. 

on  the  turbine  frame  are  metal  to  metal,  and  are  made 
simply  by  lowering  the  turbine  upon  its  seat  and  bolting  it 
in  place  ;  the  actual  joint  is  shown  in  elevation  at  l  in  fig.  0, 
being  a  collar  fitting  tightly  into  a  thin  steel  tubular  bush 
attached  to  the  turbine  end  disk. 

Remembering  that  the  two  generators  run  in  opposite 
directions,  it  will  be  seen  that  each  rotor  must  have  its  own 
shaft.  This  is  less  than  a  foot  long,  and  is  entirely  over- 
hung, being  bolted  to  the  end  of  the  generator  shaft,  close  to 
the  bearing  of  the  latter.  The  turbine  disks  are  keyed  to 
the  shafts  with  taper  pins,  flanged  spigots  screwed  into  the 
ends  of  the  shafts  securing  them  in  place.  As  the  weight  of 
the  parts  is  not  great — the  total  weight  of  the  two  rotors 
and  blading  being  about   5  cwt. — there  is  no  difficulty  in 


Fig.  3. — End  Winding  of  Stator,  and  Main  Bearing. 


Fig.  5. — Turbine  Removed,  showing  Bearings  and 
Steam  Pipe. 


locking  annular  steel  combs,  which,  at  lirst,  are  spun  over  to 
touch  one  another,  sufficient  working  clearance  (fig.  0)  being 
obtained  by  running  the  turbine  for  a  short  time.  In  the 
axial  space  of  3j  in.  no  fewer  than  158  constrictions  are 
thus  provided.  The  small  quantity  of  steam  leaking  through 
is  collected  in  a  chamber  and  led  away  to  the  hot- well. 


ensuring  their  true  running.  All  the  running  parts  are 
circular,  and  without  radial  joints ;  they  are  made  of  nickel 
steel,  and  the  utmost  precautions  are  taken  against  distor- 
tion in  the  design  of  the  disks  and  other  large  parts.  The 
conical  rings  used  to  support  the  disks  and  rings  have 
especial  advantages  in  this  respect.     There  are  38  rings  of 
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blades,  which  are  of  the  Parsons  type,  the  widths  ranging  from 
5  to  20  mm.,  in  four  steps.  The  blades  are  milled  out  of  solid 
nickel  steel  rod,  and  are  welded  into  the  rings  which  carry 


(3,000  R.r.M.)  within  10  minutes,  and  the  two  alternators, 
being  coupled  electrically  in  parallel,  automatically  come 
into  synchronism  at  about  half  full  speed.     A  single  exciter  is 


J2J^ 


Fig.  6. — Vertical  Half-Section  of  Turbine. 


them  by  melting  iron  wire  into  a  groove  into  which  the 
ends  of  the  blades  project  through  the  ring.  A  strengthening 
ring  is  secured  to  the  blade  ring  by  rolling  down  the 
edges  of  a  groove  in  it 
over  a  dovetail  turned 
on  the  blade  ring,  and, 
finally,  the  conical  bulb- 
headed  ring  is  similarly 
attached  to  one  of  the 
strengthening  rings. 
All  the  rings  are  turned 
from  solid  steel  disks. 
As  already  mentioned, 
each  of  the  strengthen- 
ing rings  is  provided 
with  a  very  thin  nickel 
packing  ring  on  the 
outer  periphery,  which 
practically  touches  the 
next  ring. 

The  dummy  pistons 
at  the  ends  of  the 
rotors  are  provided 
with  interlocking 
grooves,  and  the  teeth 
between  the  grooves 
on  one  face  are  fitted 
with  thin  nickel 
flanges,  which  closely 
fit  the  opposing 
grooves,  in  the  case  of 
the  two  inner  annular 
pistons ;  in  the  case 
of  the  third  piston,  a 
slight  clearance  is  left. 
The  novel  and  in- 
genious labyrinth 
packing  round  the 
shafts,  which  is  ex- 
posed to  steam  at  the  highest  pressure  and  superheat,  is  so 
designed  that  it  is  not  liable  to  distortion,and  the  minute 
clearance  which  is  worn  on  the  fine  edges  of  the  interlocking 
rings  when  the  rotors  are  first  run  remains  unaltered. 

The  turbine  can  be   started  and  brought   up  to  speed 


mounted  on  the  outer  end  of  one  of  the  generator  shafts,  and 
excites  both  fields  in  series.  The  amount  of  switchgear  necessary 
is  exactly  the  same  as  in  the  case  of  a  single  generator,  and  pro- 


FiG.  7. — Turbine  in  Position,  without  Exhaust  Casing. 


vision  is  made  to  lock  either  rotor  fast,  so  that  the  other  can  be 
used  alone  in  case  of  emergency,  giving  half  the  normal  output. 
An  ordinary  centrifugal  governor  controls  the  speed,  with 
the  aid  of  an  oil  relay,  and  an  emergency  device  is  provided, 
which   not   only   cuts   off  the   steam    by   releasing  the  oil 
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prcpsure  in  case  of  excessive  speed,  but  also  shuts  down  the 
turbine   if  the  bearings  overheat.       Forced  lubrication  is 


FORTHCOMING    EVINTB. 


Fig.  8.— Section  thbouqh  Two  Blade  Rings. 

provided  by  an  oil    pump,  which  also  supplies  oil  under 
pressure  to  control  the  stop-valve. 

Amongst  the  advantages  gained  by  the  construction  above 
described  are  the  following  : — Owing  to  the  high  relative 
speed  of  the  two  rotors,  the  number  of  rows  of  blades  is  only 
one-fourth  of  the  number  required  in  an  ordinary  reaction 


Fig.  9. — Section  through  Dummy  Pistons  and  Labybinth 

Shaft  Packing. 

turbine.  There  is  no  split  cast-iron  casing  carrying  stationary 
blades  and  dummy  packings,  the  whole  of  the  corresponding 
parts  in  the  Ljungstrom  turbine  being  mounted  symmetric- 
ally on  solid  disks,  so  that  there  is  no  liability  to  distortion 
due  to  temperature  changes,  and  steam  can  be  used  at  the 
highest  degree  of  superheat. 

The  turbine  is  exceedingly  compact ;  although  it  requires 
two  generators,  the  whole  set  is  smaller  than  an  ordinary 
reaction  turbo-generator.  Tests  on  a  1,000-kw.  set  showed 
that  on  full  load,  with  steam  at  167  lb.  per  square  inch  and 
206°  F.  superheat,  and  a  condenser  pressure  of  1-34  in.  of 
mercury,  the  consumption  was  11 '68  lb.  steam  per  kw.- 
hour,  and  the  thermal  efficiency  v^as  73-6  per  cent.  The 
steam  leaking  through  the  shaft  packing  amounted  to 
106  lb.  per  hour.  At  half-load  the  steam  consumption  was 
12"98  lb.,  and  at  one-quarter  load  15"57  lb.,  per  Kw.-hour. 

We  are  indebted  to  our  American  contemporary  Power 
for  the  drawings,  and  to  the  Brush  Electrical  Engineering 
Co.,  Ltd.,  for  the  photographs,  here  reproduced. 


The   Ideal    Home   Exhibition.  —  This    Exhibition, 

organised  by  the  Baily  Mail,  at  Olympia  was  opened  to  the  public 
yesterday,  and  it  will  close  on  25th  inst.  From  observations  made 
on  the  occasion  of  a  preliminary  Press  tour  on  Wednesday,  we 
judge  that  it  will  be  visited  by  multitudes  of  people  during  the 
next  fortnight,  for  its  attractions  are  numerous.  We  are  pleased 
to  find  a  fairly  strong  representation  of  electrical  applications. 
Gas  lighting  authorities  have  not  devoted  all  their  publicity 
effort  and  money  to  the  White  City  dipplay,  for  they  are  also  pro- 
minently in  evidence  at  the  Ideal  Home  Exhibition.  To  La 
Maison  Electrique,  the  effort  of  the  Electricity  Supply  Publicity 
Committee,  we  will  refer  later.  That  it  will  be  a  great  attraction 
we  have  no  doubt,  especially  by  reason  of  the  novelty  of  the  servant- 
less  dining  table,  but  we  could  wish  that  the  exhibit's  position  in 
the  Hall  had  been  a  trifle  more  prominent,  making  it  easier  to 
find.  Among  electrical  exhibits  calling  for  special  meution  at 
this  stage,  is  a  fine  and  weU-placed  display  of  lighting,  heating  and 
cooking  devices  and  apparatus  by  Messrs.  Rashleigh,  Phipps  &  Co., 
a  showroom  and  automatic  petrol-electric  plant  by  Edmundson's 
Electricity  Corporation,  an  exhibit  of  heating  and  cooking  apparatus 
by  the  Dowsing  Co.,  while  Electric  Appliances,  Ltd.,  Linolite,  Magic 
Appliances,  the  Daisy  Vacuum  Cleaner  Co.,  and  Major  &  Co.  aJso 
have  stands.  In  the  gallery  there  is  something  interesting  to  be 
seen  and  heard  at  the  stand  of  Mr.  Cook,  of  Orpington,  who  has 
adopted  electricity  for  lighting  his  extensive  hen-houses  and  gets 
more  eggs  in  consequence.  He  also  makes  extensive  and  succeaaful 
use  of  electric  incubators.  But  we  will  refer  to  the  Exhibition 
further  in  a  later  issue. 

The  Association  of  Consulting  £Dg:ineer8. — An  ad- 
vertisement appeared  in  the  Times  of  October  1st  announcing  the 
application  of  the  Association  to  the  Board  of  Trade  for  a  certifi- 
cate of  incorporation. 


Junior  Institution  of  EnKlneers.— Friday,  October  lOth.    At6.fl0p.in.    Visit 

to  the  Model  Enginei.r  hxhii^ition  at  the  Boyal  Horticulturkl  Hall. 

Friday,  October  17tb.    At  89,  Victoria  6tr«et,  We«tmiB»t«r.    Pa{i«roa 

''  Education:  Borne  Random  ReflectiooR,"  by  O.  Ev<.tts. 

Model  Engineer  Exhibition.— Friday,  October  lotb.  Attbe  Boyal  HorticiiUiu»l 

Hall,  Wcttmin.-,itr.     ()\^mn^.    I^a^t  day,  October  18th. 

Manchester  Association  of  Engineers.-  Saturday,  0<:tober  Uth.    OpeniDg 

meeting.  Afternoon:  ll>  Visit,  Mather  ic  Platt'g  works,  Newton  Heatb  ; 
(2)  tea,  Grand  Hotel.  Evening  meetiog:  Inaagural  address  by  the 
President,  Dr.  E.  Hopkingon. 

North-East  Coast  Institution  of  Engineers  and  Shlpballders  'Graduate 

Section).— Saturday,  October  11th.  At  7.13  p.m.  At  BolLec  Uall,  New- 
castle-  pon-Tyne.    General  meeting. 

North   of    England  Institute  of   Mining  and  Mechanical  Engineers.— 

Saturday,  Octoher  Uth.  At  V!  p.m.  At  Ntv,castle-ui.ori-Tjne.  Otneral 
meeting. 

Institution  of  Post  Office  Electrical  Engineers.- Monday,  October  13tb. 
At  6  p.m.  At  Institution  of  Electrical  Engineerg.  Paper  on  "TeUgraph 
Traffic  and  Power  Plant  for  Pneumatic  Tubes  in  Post  Offices,"  by  A.  B. 
Eason,  M.A. 

Institute  of  Marine  Engineers.— Monday,  October  1.3th.  At  8  p.m.  Dis- 
cussion on  fuel  test. 

Institution  of  Mechanical  Engineers  (Graduates'  Association).— Monday, 

October  13th.  Paper  on  "  The  Automatic  Vacuum  Brake,'  by  C.  H. 
Adams. 

Institution  of  Heating  and  Ventilating  Engineers.— Tuesday,  October  Uth. 

At  5  p.m.  At  the  Botanical  Theatre  of  the  University  Ccllego,  Gower 
Street,  W.C.  Lecture  on  "The  Reading  of  a  Thermometer,"  by  A.  H. 
Barker,  B  A.  At  7  p  m.  Autumnal  (,'eneral  meeting.  Paper  on  "  Tem- 
perature Guarantee  and  the  Heat  Loi^b  Factor,"  with  some  observations  on 
standard  practice,  by  G.  Chasser ;  paper  on  "  Accelerated  Circulation,"  by 
A.  E.  Wheeler. 

Dynamicables.— Wednesday,  October  loth.    At  7.80  p  m.    At  the  Trccadero. 

Dinner. 

Electro-Harmonic  Society.— Friday,  October  17th.  At  8  p.m.  At  Holborn 
Restautant.    Smoking  Ccnceit. 

Greenock  Electrical  Society.— Friday,  October  I7th.  At  7.45  p.m.  At 
Temperance  Institute,  West  Stewart  B.reet.  Paper  on  "Motor-driven 
Machinery,"  by  W.  A.  Toppin. 

Manchester  Electro-Harmonic  Society.— Friday,  October  I7th.    At  7.45  p.m. 

At  Albion  Hotel,    First  concert. 


NOTES. 


Copper, — The  rise  in  price  of  this  metal  does  not  corre- 
spond to  the  indications  of  the  visible  supply  figures,  a  variety  of 
other  factors  rendering  the  market  conditions  more  complex.  With 
so  briek  a  demand  as  52,701:  tons  deliveries  indicates,  one  would 
have  expected  a  greater  rise  over  September  than  £  1  Ts.  6d.  on  the 
price  per  ton,  especially  considering  the  reduced  condition  of  visible 
supplies.  As  shown  by  Messrs.  Merton's  statistical  circular, 
English  visible  supplies  at  the  end  of  September  were  15,131  tons, 
European  (including  Rotterdam,  Hamburg  and  Bremen,  and  esti- 
mates for  other  European  ports)  28,919,  and  the  stock  in  American 
producers'  hands  at  the  end  of  August  was  only  17.1nl  tons.  The 
reduction  in  European  supplies  for  the  month  was  6,026  tons,  and 
the  reduction  in  American  stocks  during  August  was  6. 822  tons,  or 
one-third  of  the  whole  quantity. 

The  Osram  and  Robertson  Club. — On  Friday  last  the 

new  club  premises  of  the  offii.t  and  works  staff  of  the  Oeram  and 
Robertson  Lamp  Works  at  Hammersmith  were  formally  inaugu- 
rated. The  building,  which  faces  Brook  Green,  has  had  a 
chequered  history,  but  has  been  put  in  repair  and  redecorate^, 
so  effectively  that  not  a  trace  of  its  former  vicissitudes  remain*, 
and  its  appearance,  both  inside  and  out,  is  that  of  an  "  ideal  home" 
for  the  staff  in  their  leisure  moments.  Its  ample  resources  include 
billiard,  reading,  smoking  and  other  recreation  rooms,  and  at  the 
centre  of  gravity  of  the  whole  the  indispensable  buffet :  about  160 
luncheons  are  served  daily,  of  the  best  quaUty  and  at  a  nominal 
price,  and  light  refreshments  are  always  obtainable.  Certainly  the 
staff  are  to  be  congratulated  upon  having  at  their  command  so 
commodious  and  well-appointed  an  establishment,  which  ia 
managed  by  a  committee  of  themselves  with  marked  ability.  Mr. 
Gosling,  the  hon.  secretary,  and  Mr.  Leo,  hon.  treasurer,  in  par- 
ticular have  earned  the  gratitude  of  their  colleagues  by  their 
untiriug  efforts. 

The  proceedings  at  the  official  opening  took  the  form  of  a 
Bohemian  concert  in  a  large  upper  room.  The  Chairman  of  the 
Committee,  Mr.  Adams,  who  presided,  stated  that  the  proposal  to 
form  a  staff  club  was  warmly  supported  by  the  managing  director, 
Mr.  Chris.  Wilson,  and  welcomed  by  the  board  of  directors,  who 
generously  defrayed  the  whole  of  the  heavy  cost  of  alterations, 
repairs  and  decorations,  and  in  addition  paid  the  rent  of  the 
building.  Mr.  H.  Hirst,  the  chairman  of  directors,  then  briefly 
expressed  the  pleasure  of  himself  and  his  colleagues  at  the  happy 
outcome  of  the  proposal  ;  the  well-being  of  the  staff  and  employe.', 
he  said,  had  always  been  considered  by  the  company  as  important 
as  the  efficient  organisation  of  the  works,  and  the  directors  did  not 
hesitate  to  foot  the  bill — neither  would  they  hesitate  to  carry  out 
extensions  if  these  became  necessary,  as  they  usually  did.  Hearty 
cheers  were  given  for  Mr.  Hirst  and  the  directors  ;  and  Mr.  Wilson, 
who  made  a  brief  speech,  was  also  accorded  a  warm  reception. 

The  rooms  were,  of  course,  illuminated  with  Osram  lamps, 
whose  brilliancy  was  undeniable :  and  if  w  e  dare  venture  on  one 
word  of  criticism  with  regard  to  so  admirable  an  institution,  it  ia 
this  :  the  new  illuminating  engineering  department  of  the  G.E.  Co. 
evidently  had  not  been  invited  to  draw  up  the  specifications  for  the 
shading  of  the  lamps,     Verbum  sat  sap. 
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Inquiry. — ]\rakers  of  the  "  Warldin  "  ironclad  switcligear 
and  of  the  hot-plate  called  the  "Slugrpard's  Deligfht"  are  asked  for. 

Educational ]\0tes. — The  Goldschmidt  Entrance  Scholar- 
ship to  the  Faculty  of  Eagfineeringr  at  Fniveraity  College  has  been 
awarded  to  Mr.  H.  P.  Gardham,  of  Bancroft's  School.  The  scholar- 
ship is  of  the  value  of  £30  a  year,  and  is  tenable  for  three  years. 

The    British    Fire    Prevention    Committee. —  The 

Winter  Session  of  the  British  Fire  Prevention  Committee  will 
commence  on  October  15th,  when  a  largre  reinforced  concrete  floor, 
and  also  some  materials  intended  for  fire-resisting' partitions,  will 
be  subjected  to  hip:h-temperature  fire  tests  at  the  Committee's 
Regent's  Park  testing  station.  Two  important  reports  are  to  be 
is>:ued  shortly,  dealing  with  the  Committee's  extensive  series  of 
tests  with  chemical  fire  extinpuiahers,  no  fewer  than  100  of  such 
appliances  havingr  been  under  investigation.  A  summarised  report 
in  tabular  form  on  some  16  fire-resisting  partitions  that  have  been 
under  test  is  also  in  course  of  preparation,  and  will  be  issued 
early  next  year. 

Association  of  Electrical  (Station)  Enpneers.— A 

peneral  meeting  of  the  Manchester  branch  was  held  on  Thursday, 
October  2nd,  in  the  Exeter  Cafe.  Mr.  G.  D.  Coe  was  in  the  chair, 
and  about  40  gentlemen  were  present.  The  meeting  had  been 
arranged  for  the  purpose  of  discussing  the  new  progressive  policy 
as  outlined  by  the  members  of  the  London  executive,  the  hon, 
secretary  (London)  having  been  invited  to  explain  their  views.  Mr. 
W.  J.  Ebben  gave,  in  the  first  place,  a  brief  account  of  the  history 
of  the  Association  from  its  inauguration,  describing  the  eflforts  it 
had  made  to  improve  conditions  in  electrical  stations,  and  the 
results.  The  meeting  was  very  gratified  to  hear  of  the  effective 
influence  it  had  exerted  in  this  direction,  and  of  the  widespread 
interest  it  had  aroused,  much  practical  sympathy  having  been 
extended  towards  it  by  a  large  number  of  engineers.  But,  on  the 
other  hand,  the  experience  of  the  last  few  months  had  demonstrated 
the  fact  that  its  success  had  been  to  some  extent  hampered  by 
the  indifference  of  many,  and  also  by  the  direct  antag- 
onism of  some  engineers  in  high  places.  The  Associa- 
tion had  frequently  protested  against  conditions  that  were 
unjust  and  humiliating,  and  had  endeavoured  by  per- 
suasive methods  to  have  these  remedied,  but  its  good  intentions 
had  been  frustrated  by  the  high-handed  methods  of  those  in 
authority  who  persistently  refused  to  consider  the  reasonable 
claims  of  the  Association  for  better  treatment  for  its  members. 
Several  cases  of  recent  date  had  gradually  led  the  executive  to 
the  conclusion  that  where  persuasive  eflforts  were  unsuccessful 
the  Association  should  seriously  contemplate  the  adoption  of  a 
policy  more  convincing  and  aggressive.  The  speaker  pointed  out 
that  such  a  policy  would  lay  itself  open  to  the  charge  of  being 
Trade  Unionist  in  character,  but  why  should  such  a  charge  be 
distasteful  to  the  majority  of  engineers  ?  There  need  be  nothing 
reprehensible  in  the  adoption  of  certain  Trade  Union  principles 
if  conducted  honourably.  It  was  much  to  be  feared  that 
■engineers  in  their  horror  of  such  a  policy  had  been  frightened  by 
a  bogey,  and  had  sacrificed  their  present  advantages  and  future 
prospects  for  the  sake  of  a  false  dignity.  The  time  had  arrived 
for  them  to  realise  that  if  they  were  not  prepared  to  maintain  their 
interests  in  the  face  of  the  opposition  of  employers  they  would 
soon  cease  to  be  a  profession,  and  would  be  degraded  below  the 
rank  of  the  unskilled  labourer. 

If  persuasive  methods  failed,  what  was  the  alternative  if  such  a 
policy  was  not  adopted  ?  "  There  was  none,"  said  the  speaker, 
"  except  submission."  What  was  a  Trade  Union  ?  In  his  opinion 
it  was  an  organisation  having  for  its  object  the  protection  of  its 
members  from  the  unjust  aggression  of  employers,  first  by  peaceful 
methods,  and  if  these  failed  by  more  active  ones. 

Whatever  term  they  might  apply  to  it,  this  was  henceforward  to 
be  the  attitude  of  the  Asjociation.  Employers  of  men  in  electrical 
stations  must  be  made  to  understand  that  if  peaceful  efforts  for  the 
improvement  of  conditions  were  repudiated,  engineers  were  pre- 
pared as  a  List  resource  to  withhold  their  labour. 

Such  an  attitude  could  only  be  thoroughly  maintained  by 
solidarity  and  union  amongst  engineers  themselves,  and  the  speaker 
urgently  appealed  for  a  further  increase  in  membership,  so  that  a 
bold  and  determined  front  might  be  presented. 

At  the  close  of  the  speaker's  remarks  several  questions  were 
asked  and  answered,  and  an  interesting  discussion  followed.  A 
vote  of  thanks  was  accorded  to  the  Hon.  Secretary  for  his  "  en- 
lightening speech."  At  the  conclusion  of  the  meeting  a  resolution 
was  proposed  and  carried  unanimously,  to  the  following  effect : 
"  That  this  meeting  of  engineers  heartily  approves  of  the  new  pro- 
gressive policy  of  the  Association  as  explained  hy  the  Hon. 
Secretary." 

.  Library  Lio^hting. — In  connection  with  the  notes  which 
appeared  in  our  issue  of  September  5th  on  the  report  of  the  Joint 
Committee  regarding  the  artificial  lighting  of  libraries,  we  are 
asked  by  the  General  Electric  Co.,  Ltd.,  to  state  that  they  have 
under  preparation  a  scheme  for  library  illumination  on  the  lines  of 
the  Committee's  report.  This  scheme  has  been  rendered  possible  by 
the  introduction  of  the  new  series  of  scientific  light  Controllers, 
which  has  been  named  "Superlux,"  and  has  proved  particularly 
adaptable  for  the  purpose  in  qujstion.  'For  table,  desk  and  news- 
paper stand  lighting,  the  company  propose  utilising  the  concentrating 
type  of  "  Superlux  "  glassware.  For  bookcase  and  shelf  lighting 
(where  less  illumination  is  required,  and  where  the  units  are  less 
exposed  to  view)  the  distributing  type  of  aluminium  is  recom- 
mended. The  general  illumination  of  the  rooms  would  be  carried 
out  with  "  Superlux  "  semi-indirect  fittings,  and  in  this  way  total 
absence  of  glare,  and  the  invisibility  of  the  filament,  is  ensured. 


Institution  and  Lecture  Notes. — Creknock  Elkc- 

TKICAL  Society. — The  winter  session  was  inaugurated  on  3rd  inst., 
when  Mr.  J.  A.  Robertson,  borough  electrical  engineer,  lectured 
on  "  Electricity  Supply  in  Greenock,  1883-1913."  The  meeting  was 
a  large  one,  and  was  attended  by  members  of  the  Council.  The 
lecture  was  illustrated  by  lantern  slides.  In  referring  to  the  great 
developments  that  had  taken  place,  the  lecturer  recalled  the  fact 
that  the  original  water-power  scheme  was  of  15  kw.  The  Hunter 
Place  station  commenced  with  250  and  later  reached  2,000  KW., 
while  the  present  works  were  capable  of  delivering  6,300  kw. 
With  the  supply  to  Port  Glasgow  in  view,  for  which  a  5,000-KW. 
turbine  was  to  be  installed,  the  undertaking  in  a  few  years  might 
have  an  output  of  20,000,000  units  per  annum  if  the  present  spell 
of  good  trade  continued. 

EA.ST  London  College,  Faculty  of  Engineering. — A  course 
of  eight  lectures  on  "The  Design,  Construction  and  Testing  of 
Electric  Power  Cables"  will  be  delivered  at  this  college.  Mile  End 
Road,  by  Mr.  H.  Savage,  M.I  E.E.,  of  Messrs.  W.  T.  Henley's  Tele- 
graph Works  Co.,  Ltd.,  on  Mondays,  October  20th  and  27th, 
December  3rd,  10th,  17th  and  24th,  and  December  8th. 

Cape  Town. — At  a  meeting  of  the  local  section  of  the  Institu- 
tion of  Electrical  Engineers,  held  on  September  1 7th,  a  paper 
entitled  "  The  Supply  of  Electricity  for  Small  South  African 
Towns  "  was  read  by  Prof.  Bohle.  In  the  paper  details  were  given 
of  the  Stellenbosch  Municipal  Installation  (for  which  Prof.  Bohle 
is  consulting  engineer)  which  is  now  in  course  of  erection. 
The  discussion  on  the  paper  was  adjourned  until  the  October 
meeting. 

The  Society  of  Engineers  (Incorporated). — On  Monday  a 
paper  on  "Highways  "  was  read  by  Mr.  C.  H.  Cooper,  M.Inst.C.E. 
The  author  directed  special  attention  to  the  failure  of  local 
authorities  to  realise  the  necessity  of  providing  highways  suflBcient 
for  present-day  traffic.  Although  road  crusts  were,  as  a  rule,  care- 
fully constructed,  the  indifferent  manner  in  which  excavations  for 
mains,  &c.,  were  filled  in  had  a  destructive  effect.  The  author  was 
strongly  of  opinion  that  all  trenches  should  be  filled  in  by  the  local 
authority  at  the  expense  of  the  undertaker.  Wood-paving  laid  on 
G-in.  concrete,  which  was  an  expensive  paving,  could  no  longer  be 
considered  reliable  for  heavy  motor  traffic,  the  concrete  having  to 
be  increased  to  at  least  9  in.  in  thickness. 

Mr.  Alfred  Hands,  M.I.E.E.,  F.R.Met.S.,  whose  lectures  on 
"Thunder  and  Lightning,"  illustrated  by  lantern  slides  and  experi- 
ments, were  listened  to  with  so  much  interest  in  many  parts  of  the 
kingdom  last  winter,  has  accepted  engagements  to  lecture  on  the 
subject  during  the  coming  season.  The  list  before  us  shows  19 
engagements  between  October  16th  and  April  7th,  with  literary 
and  lecture  societies,  and  at  public  halls  and  institutes  in  London, 
Epsom,  Liverpool,  Greenock,  and  so  on.  Any  of  our  readers  who 
may  be  actively  concerned  with  the  local  lecture  arrangements 
would,  we  are  sure,  find  Mr.  Hands's  lecture  acceptable  to  the 
general  public.  The  elements  periodically  force  the  subject  upon 
us  all,  whether  we  will  or  no,  but  the  average  man  knows  little 
about  it,  and  we  have  ourselves  observed  with  what  close  interest 
and  delight  the  lecturer's  story  is  followed. 

The  Association  of  Mining  Electrical  Engineers  held 
their  annual  meeting  at  Birmingham  recently.  The  members  were 
welcomed  by  the  Lord  Mayor,  Lieut.-Col.  Martineau.  Mr.  Alexander 
Anderson,  Motherwell,  the  new  president,  in  his  address,  predicced 
a  steady  development  in  the  use  of  electricity  in  mines.  Many 
collieries,  he  said,  were  already  electrically  equipped  from  the 
winding  engine  to  the  undercutting  of  the  coal,  and  this  class  of 
colliery  was  rapidly  extending.  He  advocated  a  thorough  course 
of  technical  study  for  young  men  entering  the  profession. 
Unreliable  plant  was  often  the  outcome  of  unreliable  attention  due 
to  the  lack  of  technical  knowledge.  Electrically-driven  coal- 
cutters would  become  more  numerous  in  the  near  future,  as  the 
time  was  coming  when  little  coal  would  be  mined  by  hand, — 
Morning  Post. 

Junior  Institution  of  Engineers. — On  Monday,  October  20th, 
the  first  monthly  ordinary  general  meeting  will  be  held  at  the 
Lecture  Hall  of  the  Institution  of  Electrical  Engineers,  Victoria 
Embankment,  W.C.,  when  a  paper  by  Mr.  G.  S.  Cooper,  upon  "Modern 
Coke  Ovens"  and  embodying  notes  upon  the  recovery  of  sulphate  of 
ammonia,  will  be  read  and  discuased.  A  smoking  concert  will  be 
held  early  in  November.  This  will  be  followed  by  the  annual  general 
meeting  and  election  of  oflBcers,  on  Monday,  November  17th,  on 
which  occasion  a  paper  will  be  read  by  Mr.  Ernest  King  (member  of 
Council)  upon  the  J. I.E.,  and  its  aims  and  objects,  with  a 
view  to  eliciting  the  opinions  of  members  and  friends  upon 
the  manner  in  which  these  are  fulfilled  in  the  interest  of 
private  members.  The  incoming  president,  Sir  Boverton  Redwood, 
will  deliver  his  presidential  address  on  Friday,  December  5th,  and 
will  deal  with  "The  Future  of  Oil  Fuel."  At  this  meeting.  Sir  A. 
Trevor  Rawson,  the  retiring  president,  will  present  the  Canet 
gold  medal  to  Dr.  Dugald  Clerk  for  his  lecture  delivered  in 
June  last.  "The  Working  Fluid  of  Internal  Combustion  Eogines," 
and  the  silver  and  bronze  institution  medals  will  also  be  awarded 
to  Mr.  Arthur  Ross,  and  to  Mr.  E.  E.  Jeavons,  respectively. 
Arrangements  for  the  annual  conversazione  and  dance  in  Decembar 
are  well  in  hand.  Amongst  the  Papers  down  for  discussion  in  the 
new  year,  are  the  subjects  of  "  Modern  Gearing  "  and  "Lighting  of 
Factories,"  which  will  be  introduced  by  two  members  who 
specialise  in  these  important  matters. 

We  understand  that  the  numerical  strength  of  the  Institution  is 
still  steadily  progressing.  A  local  section  with  Manchester  for  its 
centre  is  now  in  process  of  formation. 

A  pamphlet  has  recently  beeu  issued  giving  particulars  of  the 
J.I.B  ,  for  the  benefit  of  prospective  members  and  associates,  and 
copies  can  be  obtained  upon  application  to  the  secretary,  Mr.  A. 
Clifford  Swales,  at  39,  Victoria  Street,  Westminster,  S.W. 
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TUe   Electro-Harmonic   Society. — As    mentioned   in 

onrlast  issue,  the  twenty-eighth  season  of  this  Society  will  open 
on  Friday  next,  October  17th,  with  a  smoking  concert.  The  other 
fixtures  for  the  season  are  as  follow  : — 

Ladies'  night  on  Monday,  Ootober  17ch,  1913. 

Smoking  concert  on  Friday,  Dacember  12tb,  1918. 

Bmoking  concert  on  Friday,  January  2nd,  1911. 

Ladies'  night  on  Monday,  February  Ifilh,  1914. 

Smoking  concert  on  Friday,  March  20i.h,  1914, 

All  of  the  concerts  take  place  at  the  King's  Hall,  Holborn 
Restaurant. 

The  preliminary  programme  for  the  17th  inst.  is  as  follows  : — 
Vocalists,  Senhor  Joe«''  de  Moraes  (tenor),  Mr.  Herbert  Heyner 
(baritone)  ;  solo  violoncello,  Mr.  B.  Patterson  Parker  ;  magician  — 
entertainer,  Mr.  Louis  Nikola  ;  novel  instrumentalist  and  humorist, 
Mr.  Walter  Montague  ;  art  humorist,  Mr.  Ernest  H.  Mills  ;  enter- 
tainer at  the  piano,  Mr.  Ernest  Hastings  ;  and  the  St.  James's  Glee 
Singers.    Accompanist,  Mr.  Bernard  Flanders,  A.R.A.M. 

The  Manchester    Electro-Harmonic    Society. — The 

first  concert  of  this  Society  for  its  second  season  v?ill  open  on 
Friday  next,  October  17th.  It  will  be  remembered  that  that  is  also 
the  opening  night  of  the  Electro-Harmonic  Society  in  London.  The 
Manchester  concert  will  begin  at  7.45  o'clock,  Mr.  S.  L.  Pearce  pre- 
siding. We  observe  from  an  advance  copy  of  the  programme  that 
six  minutes  are  to  be  allowed  for  the  chairman's  "few  remarks," 
and  there  are  to  be  plenty  of  opportunities  for  fraternising  and  social 
chat,  five  intervals  being  included — three  of  ten,  one  of  fifteen,  and 
one  of  five  minutes.  There  are  nine  items  in  the  programme,  and 
it  is  expected  that  the  concluding  artiste  will  come  on  at  10.4.5 
o'clock.  The  following  artistes  have  been  engaged  : — Mr.  Charles 
Tree,  solo  baritone  ;  Mr.  J,  H.  Foulds,  solo  'cello  ;  Mr.  H.  A.  Palmer, 
entertainer  and  conjurer  ;  Mr.  E.  Bennet  North,  accompanist.  The 
second  concert  of  the  Society  will  take  place  in  November,  when 
the  artistes  will  be  : — Mr.  H.  Bridge  Peters,  baritone  ;  Mr.  Sydney 
Coltham  (principal  tenor,  Westminster  Abbey)  ;  Mr.  Fod^n  Williams, 
entertainer  ;  and  Mr.  E.  Bennet  North,  aceompanist.  We  most 
cordially  wish  our  Manchester  friends  just  that  splendid  measure 
of  success  that  we  know  that  they  wish  for  themselves  in  starting 
out  on  the  new  season.  From  a  membership  point  of  view,  things 
have  been  by  no  means  unsatisfactory,  but  further  additions  are 
necessary  in  order  to  ensure  financial  success,  enabling  the  hon. 
musical  director  (Mr,  W.  J.  Smith)  and  others  actively  interested  in 
the  movement,  to  supply  artistic  talent. 

Foreign  Trade  in  September,— The  following  are  the 

electrical  and  machinery  figures  given  in  the  oflBcial  returns  for 
September  trade : — 

Imports. 
Electrical  goods 

and  apparatus, 

excluding       Month  Inc.  JVine  Inc. 

machinery  and  of  or  months,  or 

uninsulated        Sej)t.  dec.  1913.  dec. 

wire £141,998     -f  £27,429    £1,130,923     +     £95,547 

Machinery       ...         522,277     +     33,205       5,444,011     +      448,782 

Exports. 
Electrical   goods 

and  apparatus, 

excluding 

machinery  and 

uninsulated 

wire £287,304     -£199,052    £3,764,389     -f   £565,619 

Machinery       ...      3,047,561    -|-    172,895     27,489,564     -f   3,433,179 

Appointments  Vacant. — Electrical  foreman,  for  the 
Government  Railway,  Malay  States  (£280  -f  duty  and  other  allow- 
ances) ;  shift  engineer  for  the  Wednesbury  Corporation  ;  canvasser 
for  the  Wolverhampton  Corporation  (£2)  ;  clerk  of  works  to  super- 
intend installation  at  Caerleon  Training  College,  for  Monmouth- 
shire Educational  Committee  ;  electrical  fitterp,  for  H.M.  Dockyard, 
Devonport  (38s.) ;  switchboard  attendant,  for  the  Stoke-on-Trent 
Corporation  (27s.  61.).  Switchboard  attendant  for  Blackburn  Cor- 
poration (30s.).     Particulars  are  given  in  our  advertisement  pages. 

Sub-Station  Attendants  at  Hull.— The  Hull  Cor- 
poration Electricity  Committee  last  week  decided  to  recommend  an 
increase  of  the  starting  wages  of  sub-station  attendants  from  28s. 
to  30s. 

Milking  by  "Electricity .—The  Devon  Education  Com- 
mittee have  decided  to  carry  out  experiments  in  milking  cows 
by  an  electrical  process. 

Legal. — Electric  Lighting  Eqt'ipment  for  Motor- 
Cabs  (Partnership).— In  the  Vacation  Court  on  Wednesday, 
October  8th,  Mr.  Justice  Bailhache  had  before  him  a  motion  in  the 
action  of  Polkey  r.  Jarrott,  by  which  the  plaintiff  sought  the 
appointment  of  a  receiver  of  a  partnership  carried  on  with  the 
defendant  for  the  fitting  of  electric  lighting  equipment  to  motor- 
cars. According  to  the  opening  statement  of  counsel,  the  plaintiff, 
John  Polkey,  and  the  dpfendant.  Charles  Jarrott,  were  dirtctora 
respectively  of  George  Polkey,  Ltd.,  who  manufactured  electrical 
equipment  for  motor-cars,  and  Jarrott,  Ltd.,  who  fitted  motor-cars. 
The  plaintiff  and  defendant  became  partners,  and  the  partnership 
entered  into  an  agreement  with  the  plaintiff's  company,  under 
which  they  were  to  take  a  certain  number  of  the  electric 
lighting  equipments,  and  were  for  a  term  of  years  to 
be      the      sole     agents     for     fitting;    such      equipments.      The 


plaintiff's  case  was  that  the  busineea  of  fitting  these  equip- 
ments had  practically  'come  to  an  end,  and  while  the  defendant 
said  it  was  owing  to  the  equipmento  supplied,  the  plain- 
tiff's evidence  was  that  it  was  due  to  the  defendant's  faulty  fitting. 
The  plaintiff  further  alleged  that  the  defendant  had  pledged  the 
credit  of  the  partnership  beyond  the  limit  preacribtd  for  by  the 
articles,  and  it  wa.H  necessary,  for  the  protection  of  the  assets,  that 
a  Receiver  should  be  appointed.  Counsel  for  the  defendant  paid 
that  under  the  agreement  with  the  plaintiff's  company,  the  partner- 
ship was  to  be  the  sole  selling  agent  for  these  equipments,  and  the 
benefit  of  that  agreement  would  be  lost  if  a  Receiver  was  appointed. 
There  was  no  evidence  of  any  jeopardy,  and  the  only  reenlt  of 
appointing  a  Receiver  would  be  to  stop  business  and  release  the 
plaintiff's  company  from  its  obligations  under  the  agreement.  His 
Lordship  said  that  he  did  not  see  his  way  to  grant  an  interim 
Receiver,  though  he  did  not  express  any  opinion  adverse  to  the 
plaintiff's  rights.  The  motion  was  therefore  refused,  costs  being 
made  costs  in  the  action. 


OUR    PERSONAL    COLUMN. 

The  Editorf  invite  electrical  engineers,  whether  connected  voith  the 
technical  or  the  commercial  aide  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
ElECTBiCAL  Review  posted  as  to  their  morements. 


Central   Station  Officials.— The    Leek   r.D.C.   has 

appointed  Mr.  John  Bejikose,  of  Tnnbridge  Wells,  as  electrical 
engineer,  in  succession  to  Mr.  Carr,  at  a  salary  of  £225  per  annum, 
rising  by  £10  a  year  to  £275. 

The  Woolwich  B  C.  has  appointed  Mr.  C.  E.  Margebisox,  of 
Sunderland,  as  district  representative  of  the  electrical  undertaking 
to  attend  to  consumers'  requirements,  to  supervise  the  installation 
work,  (.Sec. 

Mr.  Alfred  Clough,  late  resident  electrical  engineer  to  the 
Liverpool  Corporation,  was  on  Wednesday,  October  1st,  the  recipient 
of  a  presentation  consisting  of  two  Divan  chairs  and  an  illuminated 
address  from  the  electric  supply  department.  The  presentation  was 
made  by  Alderman  Fred  Smith,  chairman  of  the  Tramways  and 
Electrical  Power  Committee,  who  was  supported  by  several  members 
of  the  City  Council,  Mr.  C.  W.  Mallins  (tramways  manager),  Mr. 
H.  Dickinson  (city  electrical  engineer),  and  a  large  number  of  the 
general  staff.  Eulogistic  references  to  Mr.  Clough's  work  were 
made  by  all  the  speakers. 

Mr.  J.  R.  Davison,  of  Poplar,  has  been  appointed  shift  engineer 
at  the  Stuart  Street  station,  Manchester,  at  £175  per  annum,  rising 
to  £190  at  the  end  of  12  months. 

Mr.  W.  H.  Johns,  resident  assistant  engineer  and  superintendent 
of  the  Birmingham  Gas  Works,  has  been  appointed  gas  and  elec- 
trical engineer  to  the  Malvern  Urban  Council. 

Mr.  Herbert  A.  Fleet,  superintendent  engineer  to  the  York- 
shire Electric  Power  Co.,  was  made  the  recipient  of  a  silver  tea 
tray  and  a  case  of  pipes  at  a  gathering  of  the  company's  oflBcials 
and  staff  at  the  Railway  Hotel,  Dewsbury,  on  Friday,  the  3rd  inst. 
The  occasion  was  the  termination  of  Mr.  Fleet's  connection  with 
the  company,  after  9  years'  service,  which  commenced  in  1904, 
when  the  power  station,  at  Thornhill  was  in  course  of  construction. 
This  station  is  now  over  10,000  KW.  capacity  with  200  miles  of  over- 
head and  underground  feeders  and  50  sub-stations.  Mr.  E.  W.  L. 
Nicol,  assistant  superintendent,  presided,  and  Mr.  J.  Grier,  senior 
charge  engineer,  made  the  presentation  on  behalf  of  the  staff.  A 
jovial  evening  was  spent,  and  reference  was  made  to  Mr.  Fleet's 
skill  and  tact.  Mr.  Fleet's  address  is  now  :— Wilberforce  House, 
Broom  wood  Road,  Clapham  Common,  S.W. 

A  correspondent  says  that  Mr.  Nayler,  ejectrical  engineer  at 
Nelson,  who  has  been  seriously  ill  with  pneumonia,  is  now 
improving. 

The  Brighton  Lighting  Committee  has  recommended  the  Council  to 
increase  the  salary  of  Mr.  F.  C.X.  Bergu,  assistant  mains  superin- 
tendent, from  £2  17s.  Od.  per  week,  to  £165  per  annum. 

The  Vest  BroiTiWich  T.C.  has  increased  the  salary  of  Mr.  W.  W. 
Alston,  assistant  electrical  engineer,  from  £150  to  £170  per 
annum. 

Bailie  W.  B.  Smith,  convener  of  the  Glasgow  T.C.'s  Committee 
on  Electricity  and  Mr.  W.  W.  Lackie,  chief  electrical  engineer, 
have  returned  to  Glasgow  after  a  tour  of  Canada  nnd  the  United 
States,  in  the  course  of  which  they  visited,  among  other  centres, 
Montreal,  Ottawa,  Toronto,  Chicago,  Pittsburg  and  New  York. 
Mr.  Jajies  Dalrymple,  the  manager  of  the  T.C  tramways 
department,  and  Mr.  Thomas  Nisbit,  the  master  of  works,  are 
still  in  the  L^nited  States  investigating  the  problem  of  cross-river 
communication,  with  special  reference  to  bridges  carrying  tram- 
ways over  the  Clyde. 

General. — On  Friday  evening  last,  a  number  of  the 
friends  of  Mr.  W.  Wyld  (late  manager  of  the  Birkenhead  Elec- 
tricity Supply  Co.  and  Tramway  Department)  entertained  Mr.  and 
Mrs.  \Vyld  at  the  Imperial  Restaurant,  Regent  Street,  W..  in  order 
to  welcome  them  both  to  London,  and  to  congratulate  Mr.  Wyld 
on  his  appointment  as  borough  electrical  enginerr  to  Hampstead 
Corporation.  The  chair  was  taken  by  Mr.  H.  E  Blain,  who,  after 
the  usual  Royal  toast,  proposed  the  health  of  the  guests  in 
felicitous  terms.    Mr.  Wyld  responded,  and  gave  an  amusing  bio- 
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gfraphical  sketch  of  his  career.  Commencing  with  Blackpool,  he 
took  the  company  in  imagination  to  Salford,  Wednesbury,  Don- 
caster  and  Birkenhead,  finally  landing  them  at  Hampstead,  with 
which  he  expressed  great  satisfaction.  These  speeches  were  inter- 
spersed with  a  mufical  programme,  and  an  impromptu  speech  was 
made  by  Mr.  Harry  England,  of  Wakefield.  The  health  of  the 
chairman  was  proposed  brittty  by  Mr,  C.  Newton  Russell,  and  Mr. 
Barfield  (hon.  sec.)  and  Mr.  Barallet  (hon.  musical  director)  also 
contributed  short  speeches.  Altogether  a  very  pleasant  evening 
was  spent. 

SiGXOR  GuiDO  Semenza,  consulting  engineer  of  Milan,  is 
making  an  extended  trip  in  Brazil  on  behalf  of  a  syndicate  of 
Belgian  interests. 

The  employes  of  Messrs.  Heenan  &  Froude,  Ltd.,  engineers  and 
refuse  destructor  makers,  of  Shrub  Hill,  Malvern  Link,  have  pre- 
sented an  illuminated  address  and  a  cowhide  leather  dressing-case, 
with  silver  contents,  to  Mr.  Dundas  Heenan,  second  son  of  Mr. 
Hammersley  Heenan,  chairman  of  the  directors,  on  his  coming 
of  age. 

Mr.  a.  Pougher  has  resigned  the  position  of  supplies  manager 
at  the  Newcastle  local  branch  of  Messrs.  Siemens  Bros.  Dynamo 
Works,  Ltd.,  to  take  up  the  position  of  chief  assistant  in  thesupplies 
department  of  the  British  Westinghouse  Co,  at  Manchester.  Mr. 
Pougher's  service  with  Messrs.  Siemens  Bros.  &  Co.,Ltd.,  and  Siemens 
Bros.  Dynamo  Works,  Ltd.,  extends  over  10  years,  four  of  which 
were  spent  at  the  London  office  and  six  years  (from  September, 
1907)  at  the  Newcastle  branch. 

Mr.  Robert  Onions,  manager  of  the  Reddish  (Stockport) 
works  of  Messrs.  Richard  Hornsby  &  Sons,  Ltd.,  engineers,  is 
leaving,  after  23  years'  service,  to  become  works  manager  to  Messrs. 
Mirrless,  Bickerton  &  Day,  Ltd.,  of  Hazel  Grove,  near  Stockport. 
As  parting  gifts  the  staff  and  emplojes  of  Hornsby  &  Sons,  Ltd., 
have  presented  Mr.  Onions  with  a  silver  rose  bowl  and  set  of  vases. 

Mr.  John  Grogan,  late  manager  of  Ross  &  Co.,  C2,  Robertson 
Street,  Glasgow,  has  severed  his  connection  with  the  firm,  and  has 
secured  several  agencies  for  the  supply  of  accessories,  &c. 

The  British  South  African  Export  Gazette  states  that  Mr.  W. 
Odger,  the  South  African  manager  of  Messrs.  Henley's  (S  A.) 
Telegraph  Works  Co.,  Ltd.,  Johannesburg,  has  now  returned  after 
six  months'  visit  home  ;  also  that  after  six  months'  stay  in 
England,  Mr.  C.  W.  R.  Campbell,  of  the  Victoria  Falls  and 
Transvaal  Power  Co.,  Ltd ,  has  now  resumed  his  duties  on  the 
Rand. 

Prof.  John  Dewar  Cormack,  D  Sc,  M.Inst.C.E.,  M.I.Mech.E., 
Professor  of  Eigineering  in  University  College,  London,  has  been 
appointed  to  the  Chair  of  Civil  Engineering  and  Mechanics  in  the 
University  of  Glasgow,  vacant  by  the  resignation  of  Prof.  Barr. 

Mr.  a.  a.  Watkins,  M  I.E.E.,  late  manager  and  engineer  of  the 
Musselburgh  and  District  Electric  Lighting  and  Traction  Co.,  Ltd., 
has  joined  the  staff  of  Messrs.  G.  B.  Lincolne  &  J.  K.  Macdougall, 
consulting  engineers,  Melbourne.— ^?^.f^?'rtZ*a«  Mining  Standard. 

Obituary.— Mr.  J.  Ross. — The  death  is  announced  of  Mr. 
J.  Ross,  an  engineer  of  Scotch  extraction,  who  emigrated  to  the  United 
States  in  1870,  and  a  few  years  later  moved  on  to  Canada,  where  he 
became  associated  with  the  construction  of  the  Rocky  Mountains 
section  of  the  Canadian  Pacific  Railway.  Mr.  Ross,  for  the  last 
few  years  of  his  life,  devoted  himself  to  electrical  engineering,  and 
especially  to  the  electrification  of  steam  and  horse  tramways.  He 
was  associated  with  tramway  enterprise  at  Montreal,  Winnipeg,  St. 
John,  London,  and  other  Canadian  towns,  and  he  also  undertook, 
with  Mr.  Mackenzie,  the  electrification  of  tramways  at  Birmingham, 
England. 

Mr.  T.  Frame  Thomson.— At  the  inquest,  held  on  October  2nd,  a 
verdict  of  "  Accidental  death  "  was  returned. 

Mr.  J.  E.  J.  Philipps.— The  death  took  place  on  September  30th, 
at  Greenwich,  S.E.,  after  a  long  illness,  of  Mr.  Julius  E.  J.Philippe, 
with  Messrs.  Elliott  Bros.,  electrical  engineers,  of  Lewisham,  S.E., 
and  Messrs.  Siemens  Bros. 

Mr.  G.  F.  Milnes.— The  death  is  announced  of  Mr.  Geo.  Fredk. 
Milnes,  of  Birkenhead.  In  1871  he  became  a  member  of  the  firm 
of  Geo.  Starbuck  &  Co.,  out  of  which  grew  the  concern  of  G.  F. 
Milnes  &  Co.,  which  ultimately  became  absorbed  in  the  United 
Electric  Car  Co.,  Ltd.  Mr.  Milnes  became  the  resident  repre- 
sentative of  that  company  in  London,  from  which  illness  compelled 
him  to  retire  a  few  years  back.  Later,  deceased's  son,  Mr.  Geo.  C. 
Milnes,  who  is  now  in  Alberta,  and  Mr.  Vosh,  established  the  firm  of 
Milnes,  Voss  &  Co.,  of  which  Mr.  Voss  is  now  the  head. 


NEW    COMPANIES    REGISTERED. 


Crowther   &    Osborne,   Ltd.   (131,172).— This  company  was 

registered  on  September  22ncl,  with  a  capital  of  £2,000  in  £1  shares,  to  carry 
on  the  business  of  eleclrioians,  electrical,  mechanical  and  general  eDgineers, 
manufacturers,  contractors  and  dealers,  &c.  The  subscribers  (with  one  share 
each)  are :— Q.  V.  Drakin,  Blawith,  Qrange-over-Sands,  gentleman ;  H.  J. 
Osborn,  Fern  Bank,  Qravel  Lane,  Wilmslow,  engineer.  Private  company. 
Table  "  A "  mainly  applies.  Registered  o£Bce,  7i  Blackfriara  Street, 
Manchester. 

British  Combustion  Turbines,  Ltd.  (131,242).— This  com- 
pany was  registered  on  September  25th,  with  a  capital  of  £2,500  in  £1  shares, 
to  carry  on  the  business  of  engineers,  &o.  The  subscribers  (with  one  share 
each)  are  :— R.  P.  Oollinge,  New  Broad  Street  House,  E.G.,  engineer;  P.  A. 
Dunderdale,  Dashwood  House,  E.G.,  engineer.  Private  company.  The  num- 
ber of  directors  is  not  to  be  less  than  two  or  more  than  five ;  the  first  are  R.  P. 
Oollinge  and  P.  A.  Dunderdale;  qualification,  £100;  remuneration,  £20  per 
annum,  divisible.     Registered  office,  New  Broad  Street  House,  E,C.' 

Wensleydale    Gas  and  Electricity   Co.,   Ltd.  (131)— This 

company  was  registered  on  September  24th,  with  a  capital  of  £3,000  in  £1 
shares,  to  take  over  the  business  of  the  Leyburn  Mutual  Gas  Light  Go., 
carried  on  at  Leyburn,  Yorks,  and  to  carry  on  the  same  and  the  business 
indicated  by  the  title,  and  to  adopt  an  agreement  with  A.  Cradock,  W.  Bell, 
J.  Ghapleo,  J,  B.  Smithson,  and  E,  Alderson.  The  subscribers  (with 
one  share  each)  are : — Mrs.  M.  M,  Smithson,  Leyburn ;  H,  R, 
Gbapmau,  Leyburn,  gentleman ;  W.  Graves,  Constable  Burton,  Yorks,, 
auctioneer;  T.  Bestwiok,  Leyburn,  Yorks.,  hotel  keeper;  Mrs.  M;  M. 
Dale,  Leyburn,  Yorks. ;  A.  Cradock,  Leyburn,  Yorks  ,  ironmonger ; 
E.  Alderson,  Leyburn,  Yorks,,  hotel  keeper.  Minimum  cash  subscription 
seven  shares.  The  number  of  directors  is  not  to  be  less  than  three  or  more 
than  five  ;  the  first  are  A,  Cradock,  E.  Alderson,  W.  Bell,  J.  Ghapleo,  and  J.  B, 
Smithson;  qualification,  £50.  Registered  by  Jordan  &  Sons,  Ltd., 
116-7,  Chancery  Lane,  W.C.    Solicitors  :  Chapman  &  Wilkinson,  Leyburn, 

Screen-Light  Co.,  Ltd.  (131,185) — This  company  was  regis- 
tered on  September  22nd,  with  a  capital  of  £6,000  in  £1  shares,  to  carry  on  the 
business  of  manufacturers  of,  and  dealers  in,  lamps,  illuminating  devices  and 
lighting  equipment,  electricians,  electrical  engineers,  owners  of  patents  and 
inventions  relating  to  illumination  or  to  motor  accessories,  Ac.  The  sub- 
scribers (with  one  share  each)  are:— 8.  K.  Nichols,  17.  Parringdon  Street, 
E.G.,  solicitor;  P.  W,  Smith,  17,  Parringdon  Street,  E.G.,  law  clerk.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  th«n 
seven;  the  first  are  M,  O.  Illingworth  (chairman),  G.  Brooke  and  R,  Brooke. 
Registered  office,  Meeting  House  Lane,  Lancaster. 

Continuity  Joint  and  Tube  Co.,  Ltd.  (131,852)— This  com- 
pany was  registered  on  October  Ist,  with  a  capital  of  £5,000  in  £1  shares,  to 
carry  on  the  business  indicated  by  the  title  and  that  of  electrical  engineers 
and  contractors,  suppliers  of  electricity,  &o.,  and  to  adopt  an  agreement  with 
J.  H,  Jackson.  The  subscribers  (with  one  share  each)  are  : — P.  Verheyden, 
27,  St.  Mary  Axe,  E.G.,  shipbroker  ;  J.  H.  Jackson,  97,  Drayton  Gardens,  S.W., 
electrician.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
three  or  more  than  five  ;  the  first  are  J,  H,  Jackson,  P,  H,  Farrington  and 
P.  Verheyden  (permanent  original  directors)  ;  qualification,  £100  ;  remunera- 
tion as  fixed  by  the  company,    Regittered  oCaoe,  27,  St,  Mary  Axe,  E.G. 

F.  L.  Mitchell  &  Co.,  Ltd.  (131.357).— This  company  was 
registered  on  October  1st,  with  a  capital  of  £1,000  in  £1  shares,  to  take  over 
the  business  of  an  electrical  engineer  and  ironmonger  carried  on  by  C.  W. 
Coverdale  at  188,  Rye  Lane,  Peckham,  as  P,  L,  Mitchell  &  Co.,  and  to  carry  on 
the  same  and  the  business  of  vendors  of  electrical  fittings  and  appliances, 
motor  and  cycle  accessories,  manufacturers  and  importers  of  "  Eleotrolite  " 
specialities,  electric  pocket  lamps,  biitteries  and  accumulators,  &c.  The  sub- 
scribfirs  (with  one  share  each)  are  :-T.  W.  Mitchell,  31,  Melgund  Road,  High- 
bury, N,  scientific  instrument  maker  ;  C.  Coverdale,  7,  East  Dulwich  Grove, 
8.E.,  secretary :  F.  L,  Mitchell,  17,  Eddystone  Road,  Brookley,  S.E.,  elec- 
trician ;  A,  W.  Knight,  169,  Hornsey  Road,  Holloway,  N.,  electrician.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
three ;  the  first  are  P.  L.  Mitchell,  general  manager,  and  T.  W.  Mitchell. 
Registered  office,  188,  Rye  Lane,  Peckham,  S.E. 

Aster  Engineering   Co.  (1913),  Ltd.  (131.318)— Registered 

September  30th,  by  Jenkins,  Baker,  Reynolds  &  Co.,  38,  Old  Jewry,  E.G. 
Capital,  £80,000  in  £1  shares.  Objects  :  To  take  over  the  business  of  the  Aster 
Engineering  Co.,  Ltd.,  and  to  carry  on  the  business  of  manufacturers  of 
internal  combustion  engines,  motor-cars,  aeroplanes,  motor-ships  and  boats, 
motor-omnibuses,  cabs  and  cycles,  water  meters,  pumps,  railway  appliances, 
electrical  goods,  &o.  The  subscribers  (with  one  share  each)  are:— Lieut. 
A.  M.  Willoughby,  R  N.,  Southwell,  Notts. ;  S.  D.  Begbie,  Wembley,  Middle- 
sex, engineer ;  Mrs.  E.  Cleach,  6,  Cambridge  Court,  East  Twickenham;  A. 
Dobson,  8,  Sutton  Court  Road,  Chiswick,  W.,  company  secretary;  Mrs.  P. 
Dobson,  3,  Sutton  Court  Roid,  Ch'swick,  W. ;  C.  Clench,  6,  Cambridge  Court, 
East  Twickenham,  engineer;  Helen  P.  Shorland,  22,  Lonsdale  Avenue, 
Wembley,  Middlesex,  secretary.  Minimum  cash  subscription,  £7.  The  first 
directors  (to  be  not  less  than  four  or  mnre  than  nine)  are  J.  E,  West,  M. 
Cherronnet,  P.  H.  Meade,  A.  Monaid,  G.  M.  Bertault,  S.  D.  Begbie  and  Lieut. 
A.  M.  Willoughby,  R,N- ;  qualification,  £100;  remuneration,  £100  each  per 
annum  (£100  extra  for  the  chairman). 

Forward   Electric  Co.,  Ltd.  (131,359).— This  company  was 

registered  on  October  1st  with  a  capital  of  £2,000  in  £1  shares,  to  carry  on  the 
business  of  electrical  engineers  and  contractors,  suppliers  of  electricity,  &o, 
The  subscribers  (with  one  share  each)  are :— C.  H.  Twigg,  72,  Potter's  Hill, 
Aston,  Birmingham,  manufacturer;  G.  Cutt,  63,  Rosary  Road,  Erdington, 
Birmingham,  fireman  ;  H.  H.  Hooper,  29,  Tintern  Road,  Handswortb,  Bir- 
mingham, order  clerk.  Private  company.  The  first  directors  are  C.  H. 
Twigg,  G.  Cutt  and  H.  H.  Hooper  (all  permanent);  qualification,  £100, 
Registered  office.  Fountain  Works,  Lennox  Street,  Birmingham, 

Renew  Electric  Lamp  Co  ,  Ltd,  (131,339).— This   company 

was  regie. ered  on  September  30, h,  with  a  capital  of  £5,000  in  £1  shares,  to 
take  over  certain  patents,  to  carry  on  the  business  cf  manufacturers  of  and 
dealers  in  metal  filaments,  metal-filament  lamps,  &c.,  and  to  adopt  an  agiee- 
ment  with  C.  Ellis,  P.  Harrison,  P.  L.  Harrison,  and  Mrs.  G.  A.  Harrison. 
The  subscribers  (with  one  share  each)  are  :— G.  Ellis,  12,  Lawrence  Lane, 
E.G.,  merchant ;  H.  Dickson,  3,  Mumford  Court,  Milk  Street,  B.C.,  mer- 
chant. Piivate  company.  The  first  directors  are  C.  Ellis  (permanent),  H, 
Dickpon  and  L,  A.  Thomson  ;  remuneration  of  directors,  £50  per  annum  and 
a  percentage  of  the  profits,  divisible.  Registered  office,  12,  Lawrence  Lane, 
Cheapside,  B,C. 


Coast  Improvement  Co.,  Ltd.  (131,162). — This  company  was 
registered  on  tieptember  20th,  with  a  capital  of  £2,000  in  £1  shares,  to  carry 
on  the  business  of  general  contractors  for  all  kinds  of  works,  including  rail- 
ways, tramways,  canals,  gas  and  electric  light  and  power  works,  buildings,  &c., 
and  to  adopt  an  agreement  with  A.  Mitchell  and  W.  H.  Hosking.  The  sub- 
scribers (with  one  share  each)  are  :— W.  P.  Rellerby,  34,  Rosendale  Road,  West 
Dalwich,  e,E.,  accountant;  R.  G.  George,  105,  Newport  Road,  Ijejtcn,  E.,  c"erk. 
Private  company.  Table  "  A  "  mainly  applies.  Registered  cfflce,  20,  St.  Mary 
Axe,  E.G. 

Ostro  Light  Co.,  Ltd.  (131,212.) — This  company  was  rfgistered 
on  September  23rd,  wiih  a  capital  of  £1,650  in  £1  shares,  to  cany  on  the  busi- 
ness of  dealers  in  electric  and  other  lamps,  apparatus  and  fittings,  &o.  The 
subscribers  (with  one  share  each)  are  ;— K.  Werth,  11,  Queen  Victoria  Street, 
E.G.,  merchant ;  Mrs.  A.  Werth,  11,  Queen  Victoria  Street,  E.G.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more  than 
five;  the  first  are  Baron  Joseph  de  Gruber,  of  Antwerp,  Munich,  and  Earl 
Werth.    Registered  office,  11,  Queen  Victoria  Street,  E,C. 


CITY    NOTES. 


Auckland  Electric  Tramways  Co.,  Ltd. 

The  annual  meeting  was  held  yesterday  at  Electrical  Federation 
Offices,  Kingsway,  W.C.  The  report  submitted  by  the  directors  for 
the  year  ended  June  30tb,  1913,  showed  that  the  total  revenue  for 
the  year  was  £2(51, 714.  The  traffic  receipts  were  .^257,591,  an 
increase  of  £28,449  over  the  previous  year.  Aftelr providing  for  all 
expenses  chargesJble  to  revenue,  including  il  19,975  for  debenture 
and  other  interest,  the  rental  and  percentage  of  profits  payable  to 
the  Auckland  City  Council  amounting  to  £5,670,  and  setting  aside 
£25,000  to  the   renewals  and   depreciation  account  (as   compared 
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with  £20.000  in  the  preceduig  year),  there  is  a  surpluH  on  the 
year's  workinp  of  £54,178,  makinj?,  with  £8,208  brought  forward, 
a  total  of  £62,44<).  The  dividend  on  preference  bhares  paid  and 
accrued  to  June  :iOth,  1913,  requires  £8,45.'>,  and  an  interim  dividend 
on  the  ordinary  shares  for  the  half-year  ended  December  .31»t,  1912, 
of  7d.  per  share,  free  of  income-tax,  was  paid  in  May  last,  and 
amounted  to  £10,2(i8.  The  directors  now  recommend  that 
£17,600  cf  the  available  balance  be  transferred  to  reserve  account, 
brinjfinp  the  account  to  £102,500,  and  that  a  further  dividend  be 
paid  on  the  ordinary  shares  of  Is.  per  share,  free  of  income-tax,  for 
the  half-year  ended  June  30th,  1913,  makin^j  a  total  dividend  of 
Is.  7d.  per  share  for  the  year.  This  will  require  £17,500,  and  leave 
£8,782  to  be  carried  forward. 

Daring  the  year  £25,000  first  mortgage  debenture  stock  and  60,000  preference 
shares  of  £1  each  were  issued,  1  he  debenture  stock  was  disposed  of  at  par. 
The  preference  shares  were  offered  to  the  existing  shareholders  pro  rata  to 
their  holdings  at  par,  and  were  all  taken  up  with  the  exception  of  a  small 
number  which  were  subsequently  disposed  of  at  a  premium.  Under  the  terms 
of  the  debenture  stock  trust  deed  £4,487  first  mortgage  debenture  stock  was 
bought  and  cancelled.  The  premiums  paid  upon  the  purchases  have  been 
charged  direct  to  the  revenue  account. 

At  June  30th,  1913,  the  issued  share  and  debenture  capital  was  :— £150,000  in 
6  per  cent,  preference  shares ;  £350,000  in  ordinary  shares ;  £3£8.657  in  first 
mortgage  debenture  stock. 

The  extensions  in  Remuera  and  Morningside,  with  a  total  route 
mileage  of  211  miles,  have  been  opened  for  traffic. 

A  plot  of  land  has  been  purchased  for  central  repair  works  ;  the 
contract  for  the  building  has  been  let  and  the  work  is  to  be  com- 
pleted before  the  end  of  this  year.  The  capital  expenditure  during 
the  year  on  electrical  constraction  amounted  to  £115,304.  A  large 
portion  of  this  amount  was  the  cost  of  additional  oars.  Consider- 
able sums  were  also  spent  upon  extension  of  the  power  house  plant, 
the  erection  of  new  repair  works,  extensions  of  the  distributing 
system,  various  duplications  of  the  track  and  other  capital  purposes. 
The  amount  also  includes  the  cost  of  the  extensions  of  the  lines 
above  referred  to.  At  the  close  of  the  year  the  number  of  cars  in 
stock  was  15G,  being  an  addition  of  30  during  the  year — and  10 
more  were  approaching  completion. 

An  exhibition  on  an  extensive  scale  will  be  opened  in  Auckland 
in  December  next,  and  at  the  request  of  the  Exhibition  Commis- 
sioners the  company  has  undertaken  to  run  a  service  of  motor- 
omnibuses  connecting  its  lines  with  the  Exhibition  entrance.  Six 
vehicles  of  the  latest  type  have  been  acquired  for  this  purpose. 
Since  the  close  of  the  year,  the  company  has  acquired  a  property 
adjoining  the  power  station,  which  will  enable  extensions  of  the 
generating  plant  to  be  carried  out  as  requirements  neceesitate.  It 
is  intended  to  install  at  once  a  further  1,000-kw.  set.  A  proposal 
to  make  an  issue  of  £100,000  in  ordinary  shares  to  provide  the 
necessary  funds  for  the  company's  purposes  wa^  before  yesterday's 
meeting. 

Mr.  S.  E.  Garcke  has  resigned  his  seat  on  the  board,  and  Mr.  Leo, 
M.  Myers  has  been  elected  to  fill  the  vacancy. 

1912.  1913. 

Miles  open— Route  miles 23-31  25'42 

Passengers  carried 36.053,060  40,831,316 

Average  receipts  per  passenger          . .        . .  l'53d.  l"53d. 

Average  expenditure  per  passenger  ,,        ..  'Q261,  •93d. 

Proportion  of  expenditure  to  receipts          . .  60  %  60  % 

Namber  of  cars  working 126  156 


Drake  &  Gorham,  Ltd. — The  directors'  report  for  the 
year  ended  June  30fch,  1!»13,  shows  that  after  payment  of  all 
charges,  including  bonuses  due  to  staff,  there  remains  a  net  profit 
of  £10,268,  which,  with  the  sum  of  £1,698  brought  forward, 
makes  a  total  of  £11,96<),  out  of  which  it  is  proposed  to  pay  a 
dividend  at  the  rate  of  5  per  cent,  per  annum,  absorbing  £6,250, 
writing  off  balance  of  underwriting  commission  (£4,000),  and 
carrying  forward  £1,716.  The  steady  increase  in  turnover  has 
been  maintained,  and  encouraging  reports  continue  to  be  received 
concerning  the  efficiency  of  the  firm's  lighting  system,  the  details 
of  which  are  constantly  being  perfected.  The  scope  of  the  whole- 
sale department  has  been  further  extended,  and  orders  and  profits 
have  increased.  The  retiring  director  (Mr.  J.  C.  Forster)  does  not 
seek  re-election. 

The  report  for  1912  showed  a  net  profit  of  £9,021,  recommended 
a  ii  per  cent,  dividend,  placed  £3,000  to  writing  off  underwriting 
commission,  and  carried  forward  £1,698, 

Callender's  Cable  and  Construction  Co.,  Ltd. — An 

interim  dividend  at  the  rate  of  10  per  cent,  per  annum,  less  tax,  is 
announced,  payable  on  November  1st,  j 

Lisbon  Electric  Tramways,  Ltd. — An  interim  dividend 

of  3  per  cent,,  free  of  income-tax,  on  account  of  the  current  year 
is  announced, 

Japan. — During  August  last  a  sum  of  £350,000  was 
invested  in  new  electrical  concerns  in  Japan  and  £  600,000  in  the 
extension  of  old  undertakings. 

Parsons    Foreig:n   Patents  Co.,  Ltd.—The  directors 

(according  to  the  Financial  Times)  recommend  a  dividend  of  16J 
per  cent,  on  the  ordinary  shares,  and  of  Ss.  3d,  each  on  the  deferred 
shares  for  the  year  ended  June  30th. 

l^ew  Lssues. — The  Times  states  that  arrangements  have 
been  made  for  the  issue  of  £400,000  5  per  cent,  second  mortgage 
debentures  of  the  Newcastle-upon-Tyne  Electric  Supply  Co.,  at  95  ; 
also  that  the  first  issue  of  the  new  St.  Petersburg  Municipal  Loan 
taken  by  the  Russian  English  Bank  will  be  applied  principally  to 
tramway  extension. 

United  Kiver  Plate  Telephone  Co.,  Ltd.—The  direc- 
tors have  declared  an  interim  dividend  of  3  per  cent» 


Sunderland  and  Di.strict  Tram^ ins.  Ltd. 

An  extraordinary  general  meeting  of  the  preference  phareholden 
of  the  above  company  was  held  on  Tuesday  la«t  week  at  Win- 
chester House,  EC,  Mr.  Tl.  R.  Hogg  presiding. 

The  Chairman  said  that  the  meeting  had  been  called  for  the 
purpose  of  adjusting  the  share  capital  of  the  company  to  the  assets, 
so  that  should  the  net  profits  reach  a  point  when  the  board  saw 
their  way  to  advise  the  payment  of  a  dividend,  there  would  be 
nothing  in  the  way  to  prevent  its  immediate  payment.  The  first 
year's  working  of  the  company  to  October  'M&t,  \'i<}>').  gave  net 
profits  amounting  only  to  £5,1.'.6,  and  for  Pome  years  they  were  so 
small  compared  with  the  possibilities  that  they  altogether  failed  to 
reach  the  standing  charges.  The  result  was  that  the  company  in 
June,  1910,  fell  into  the  hands  of  a  recf  iver.  It  was  a  much  easier 
matter  for  a  company  to  get  into  that  plight  than  to  get  out  again, 
and  the  number  of  divergent  interests  to  be  reconciled  preeented 
considprable  difficulties  before  they  could  be  adjusted.  Two 
members  of  the  old  board  took  the  matter  in  band,  and  eventually 
succeeded  in  bringing  it  back  to  the  possession  of  the 
original  shareholders  without  having  added  to  the  burden  that 
they  carried  before.  The  company  served  a  population  working 
at  a  succession  of  collieries  connecting  thtm  with  the  town  of 
Sunderland,  depending  mainly  on  the  shipbuilding  industry.  The 
takings  had  been  constantly  unsettled  by  industrial  strikes  in  the 
neighbourhood,  but  in  epite  of  this,  net  profits  had  been  steadily 
increasing.  For  the  year  ending  October  31st,  1912,  the  traffic 
returns  supplied  £9,443,  a  net  increase  of  £4  307  in  six  years.  The 
board  were  now  gratified  to  be  able  to  meet  the  shareholders  with 
the  knowledge  that  they  had  been  able  to  preserve  their  interests 
intact.  The  amount  required  to  be  written  off  in  order  to  balance 
the  assets  with  the  liabilities  was  nearly  £120,000,  of  which  it  was 
proposed  to  withdraw  95  per  cent.,  or  £71,240  lOs.,  from  the 
ordinary ^hare  capital,  and  50  per  cent.,  or  £47,747  10s.,  of  the 
preference,  leaving  in  existence  respectively  £3,749  lOs.  of  ordinary 
and  £47,747  10s.  of  preference,  and  the  latter  being  reckoned  as  if 
they  had  no  cumulative  interest.  The  whole  matter  of  the  cutting 
down  resolved  itself  into  a  fair  adjustment  between  the  two  bodies 
of  shareholders,  and  although  a  large  majority  of  preference  share- 
holders thought  the  bargain  proposed  a  fair  one  (and  they  were  the 
chief  parties  concerned  in  the  settlement),  the  board  had  been 
a?ked  by  a  minority  of  the  preference  shareholders  to  modify  the 
earlier  proposition  to  the  extent  of  allowing  them  to  retain  their 
present  preferential  interest  in  exchange  for  what  they  gave  up. 
So  far  as  they  had  gone  in  the  present  year,  there  had  been  an 
increase  of  some  20  per  cent,  in  the  profits,  and  if  there  was  a 
similar  increase  in  the  succeeding  year,  they  would  be  getting  into 
a  position  of  possibly  being  able  to  pay  something  to  the  preference 
shareholders,  but  it  still  required  a  large  annual  increase  before 
they  could  pay  them  in  full.  Consequently  it  was  only  a  remote 
hope  of  a  dividend  in  the  far  future  that  they  had  to  offer  to  the 
ordinaries,  even  after  removing  the  cumulative  dividend  on  the 
preference  shares  and  reducing  by  one-half  any  balance  accruing  to 
them  after  an  eventual  realisation  of  the  property.  In  conclueion, 
the  Chaikman  proposed  the  following  resolutions  : — 

1,  That  this  meeting  of  ordinary  Bbareholders  hereby  approves  the  pro- 
posed reduction  of  the  capital  of  the  company  from  £170,-48o  to  £51,497  by  the 
ooncellation  of  the  sum  of  10s,  per  share  upon  each  of  the  95,493  preference 
shares  of  £1  each,  and  the  sum  of  19s,  per  share  upon  each  of  the  74,990 
ordinary  shares  of  £1  each. 

2.  That  the  rights  of  the  preference  shareholders  may  be  varied  or  modified 
in  the  following  manner:  — (a)  That  all  arrears  of  dividend  in  respect  of  the 
preference  shares  be  extinguished  and  cancelled,  {b)  That  as  and  from  the 
date  of  this  resolution  the  preference  shares  be  changed  from  cumulative 
shares  to  non-cumulative  shares. 

Mb.  R.  Taylor  seconded. 

Mr.  G.  C.  Hoavard  said  he  thought  the  directors  had  not  acted 
altogether  fairly  to  the  shareholders  in  only  giving  the  seven  clear 
days"  statutory  notice  of  the  meeting.  He  was  simply  astonished, 
when  he  received  the  circular,  that  any  board  could  put  forward 
such  proposals.  In  the  short  time  at  his  disposal  he  had  circularised 
the  shareholders  again.«!t  the  proposals,  and  altogether  he  had 
received,  or  had  been  promised,  proxies  respecting  £22.000  against 
the  scheme.  He  was  willing  to  support  the  scheme  if  the  directors 
would  alter  it  so  that  the  preference  shareholders  received  the  same 
dividend  as  they  were  at  present  entitled  to,  viz.,  6  per  cent,  on  the 
£1  share,  or  12  per  cent,  on  the  reduced  lOs.  share. 

The  Chairman  explained  that  he  had  endeavoured  to  see  as 
many  of  the  lartre  shareholders  as  possible  before  bringing  forward 
the  scheme,  and  it  had,  he  said,  received  the  approval  of  by  far  the 
larger  number.  T^e  board  had  received  sufficient  proxies  to  carry 
the  resolutions  as  they  stood,  but  it  was  not  their  wish  to  use  them 
— they  wanted  to  do  what  was  fair  to  the  shareholders  as  a  whole. 
Personally,  he  was  agreeable  to  accept  the  suggestion  thrown  out 
and  make  the  10s.  preference  share  bear  the  12  per  cent,  interest. 

Eventually,  after  further  discussion,  the  resolutions  were  agreed 
to  as  proposed,  with  the  addition  of  the  following  words  to  (h')  : — 
"  Entitled  to  a  non- cumulative  preference  dividend  of  12  per  cent, 
per  annum." 

Su'osequently,  similar  resolutions  were  carried  at  a  meeting  of  the 
ordinary  shareholders. 


In^leton  Electric  Lighting  and  Power  Co.,  Ltd.— 

At  the  annual  meeting  last  week  considerable  improvement  was 
shown  in  the  position  of  the  undertaking.  The  directors  were  fully 
convinced  that  the  decision  to  remove  to  the  company's  present 
premises  had  been  fully  justified  by  succeeding  events,  not  only 
financially,  but  also  from  the  point  of  view  of  increased  facilities 
for  supply.  The  whole  of  the  property  had  now  been  obtained  by 
the  company  on  favourable  terms. 
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iMarconi's  Wireless  Telegraph  Co.,  Ltd. 

COMMEND\TORE  M.VRCON I  presided  on  Friday  at  the  Hotel  Metro- 
pole  over  an  extraordinary  meetings  of  the  above  company,  and 
formally  moved  the  resolution  referred  to  in  our  last  issue  for  the 
increase  of  capital. 

Mb.  G.  Isaacs  (manag-ing  director),  in  seconding  the  motion, 
said  that  if  the  resolution  was  passed  it  was  the  intention  to  make 
an  immediate  issue  of  250,000  share?,  and  to  offer  them  to  the 
shareholders  at  £3  53.  per  share.  Of  the  remaining  2.")0,OcO  shares, 
part  would  be  issued  for  cash  in  connection  with  the  arrangements 
which  had  been  made  with  respect  to  the  shares  to  be  acquired  in 
the  Oie.  Universelle  de  Telegrraphie  et  Telephonie  sans  Fil,  of 
France,  and  the  balance  for  the  present  would  remain  unissued. 
The  recommendation  to  increase  the  company's  capital  would  not 
have  come  as  any  surprise  to  the  shareholders.  Wireless  telegraphy 
was  destined  to  play  a  very  important  part  iodeed  in  the  future  tele- 
graphic business  of  the  world,  and  shareholders  were  aware  that 
the  policy  of  this  company  aimed  at  conducting  that  telegraphic 
business  for  its  own  account  wherever  it  might  be  possible.  Con- 
siderable progress  had  been  made  in  that  direction  in  recent  times, 
and  a  number  of  important  concessions  had  been  secured,  which 
would  provide  to  the  company  the  means  of  organising  telegraphic 
services  with  some  of  the  busiest  commercial  centres  of  the  world. 
Negotiations  were  pending  with  oth^r  countries,  and  they  had 
every  reason  to  believe  that  they  would  be  brought  to  a  satisfactory 
conclus'on  in  the  very  near  future.  To  fulfil  the  terms  of  the 
concessions  and  create  such  telegraphic  services,  a  number  of 
stations  had  to  be  built  requiring  a  substantial  expenditure.  As 
each  station  was  opened  and  a  satisfactory  telegraphic  service  con- 
ducted, a  continuously  increasing  revenue  would  accrue.  Additional 
and  cheaper  means  of  communication  between  all  the  busy  centres 
of  the  world,  together  with  the  ever  increasing  commerce,  should 
add  very  considerably  to  the  sum  which  was  to-day  expended  upon 
the  world's  telegraph  messages.  He  thought  he  was  right  in  say- 
ing that  the  money  expanded  yearly  for  telegraphic  communica- 
tions across  the  seas  was  already  sufficient  to  pay  satisfactory 
dividends  upon  a  capitalisation  which,  he  believed,  exceeded 
£100,000,000  sterling,  independently  of  the  increase  which  might 
be  reasonably  expected  through  the  advent  of  wireless  tflegraphy 
and  the  general  development  of  the  world's  trade,  and  when  they 
had  completed  the  work  which  lay  before  them,  and  secured, 
if  only  a  small  share  of  the  telegraph  businefs,  it  should 
prove  sufficient  to  enable  them  to  earn  substantial  dividends  upon 
what  he  thought  they  would  be  able  then  to  regard,  with  their 
million  and  a  half  sterling,  as  a  very  moderate  capitalisation  con- 
sidering the  extensive  telegraph  routes  which  they  would  control. 
Given  efficient  management  of  the  company's  affairs  during  the 
next  two  or  three  years,  he  was  confident  they  would 
then  find  that  they  owned  one  of  the  biggest  and 
most  important  industries  in  the  world,  capable  of  holding  its 
own  against  any  competition  and  furnishing  remunerative  return 
to  those  who  had  supplied  the  capital  and  aided  in  the  creation 
of  the  enterprise.  They  would  have  learned  also  from  the 
circular  sent  to  them  that  they  were  acquiring  a  large  number  of 
shares  in  the  Cie.  Universelle  de  Telegraphie  et  Telephonie  sans  Fil, 
which  company  owned  the  r'ghts  throughout  the  world,  with  Ihe 
exception  of  the  interior  of  Germany,  of  Dr.  Goldschmidt's  high- 
frequency  alternator,  and  his  other  wireless  patents.  The  Cie. 
Universelle  de  Telegraphie  et  Telephonie  sans  Fil  was  a  company 
registered  in  France  with  a  subscribed  capital  of  10,000,000  fr.  in 
100,000  shares  of  100  fr.  each,  and  100,000  parts  beneSciares  or 
founder  shares  which  participated  in  the  profits  to  the  extent  of 
45  per  cent.,  thus  making  the  capital  equal  to  nearly  20,000,000  fr., 
or  £800,000.  This  capital  was  subscribed  by  a  few  important  and 
very  influential  persons,  who  wielded  considerable  power  in  certain 
countries  abroad.  Their  board  was  composed  of  men  of  eminence  and 
ability  in  France,  Germany  and  this  country,  and  their  support 
of  the  Goldechmidt  system,  no  matter  what  might  be  its  merits, 
represented  a  serious  menace  to  their  programme  in  certain 
countries  ;  the  board  did  not  fear  their  competition,  but  they  were 
anxious  that  they  should  not  prevent  or  delay  them  obtaining 
certain  concessions  to  which  they  attached  importance.  The 
company  was  in  possession  of  some  7,500,000  fr.  or  £300,000  in 
liquid  capital,  and,  therefore,  in  this  respect  also  carried  no  small 
weight  in  the  foreign  countries  to  which  he  had  referred. 
From  every  point  of  view,  and  in  using  these  words  he  meant 
to  cover  something  more  than  the  interests  of  the  company,  it 
appeared  to  the  directors  to  be  of  the  utmost  importance  that  they 
should  assure  the  telegraph  services  which  were  embraced  in  their 
programme  becoming  an  Eoglish  enterprise  under  the  control  and 
direction  of  an  English  company.  These  were  some  of  the  con- 
siderations which  induced  th(m  to  make  the  arrargtments  they 
had  made  with  the  Compagnie  Universelle.  They  were  satisfied  with 
the  conditions  they  had  obtained,  and  believed  they  had  entered 
into  transactions  which  would  prove  beneficial  to  the  company. 
All  the  shares  in  the  Cie.  Universelle,  which  wee  previously 
held  in  Germany,  passed  into  their  hands,  and  all  the  German 
directors  retired  from  the  board,  a  consideration  of  no 
small  importance  in  France,  and  one  which  they  hoped  would 
enable  the  Cie.  Universelle,  who  would  also  probably  hold  the 
Marconi  long-distance  licence  for  France  and  the  French  Colonies, 
to  secure  the  whole  of  the  Important  business  in  wireless  tele- 
phony which  was  comprised  in  the  programme  of  the  French 
Government.  It  was  probable  that  the  Goldschmidt  patents  for 
the  rest  of  the  world  would  become  the  property  of  the  Marconi  Co. 
Now,  with  regard  to  the  Goldschmidt  high-frequency  alternator, 
this  was  an  extremely  clever  machine  for  the  generation  of  con- 
tinuous waves  •  it  had  been  erected  in  a  station  near  Hanover, 
which   Mr.   Marconi,   one  of    his  ablest  engineers,   and  he  (the 


speaker),  visited  a  few  weeks  back.  There  was  great  merit  in  the 
invention,  and  Prof.  Goldechmidt  was,  no  doubt,  a  very  able  engi- 
neer. But  it  should  be  understood  that  he  had  not  invented,  and  did 
not  claim  to  have  invented,  a  system  of  wireless  telegraphy,  but  a 
machine  for  the  generation  and  utilisation  of  continuous  waves. 
The  station  in  Hanover  was  well  designed  and  of  great  promise  ;  it 
had  succeeded  in  sending  across  the  Atlantic  signals  and  even 
messages — but  as  they  had  told  the  shareholders  on  frequent 
occasions,  there  was  a  great  difference  between  sending  signals  and 
messages  and  conducting  a  continuous  telegraphic  commercial  ser- 
vice— and  the  Hanoverian  station,  in  their  opinion,  without  the 
£S3istance,  experience  and  patents  of  the  Marconi  Co.,  was  still  a 
very  long  way  from  being  able  to  conduct  such  a  service.  In  say- 
ing this,  he  did  not  want  to  be  understocd  to  be  taking  from  Prof. 
Goldschmidt  one  whit  of  the  merit  to  which  he  was  entitled,  on 
the  contrary,  his  was  the  only  method  other  than  those  of  the 
Marconi  Co.  of  which  they  had  any  knowledge,  which,  in  their 
opinion,  had  any  prospect  of  success,  but  it  was  natural  that  a  long 
period  of  tests,  experiments  and  further  inventions  would  be  neces- 
sary with  Prof.  Goldschmidt,  as  they  were  with  Commendatore 
Marconi.  However,  there  were  many  considerations  which 
caused  them  to  make  the  arrangements  referred  to.  There 
was  one  about  which  he  must  say  a  few  words.  They  had 
had,  as  they  knew,  a  Select  Committee  of  the  House  of 
Commons  and  an  advisory  committee  composed  of  scientific 
men.  That  committee  reported  that  the  Marconi  Co.  alone 
was  able  to  carry  out  the  Government  work  at  the  present 
moment,  but  it  nevertheless  spoke  of  Prof.  Goldschmidt's  machine 
in  words  which  would  have  served  the  Cie.  Universelle  as  a  certificate 
with  any  foreign  Government  and  consequently  provided  the  means  of 
seriously  impeding,  if  not  damaging,  this  company's  programme. 
It  would  have  been  little  or  no  satisfaction  to  them  to  see  the  Cie. 
Universelle  obtain  a  contract  or  a  concession  abroad,  and  fail  two 
or  three  years  later  to  fulfil  it  :  for  even  though  it  fell  subsequently 
to  the  Marconi  Co.  to  carry  out,  it  would  not  have  compensated 
them  for  the  delay  or  the  prejudice  they  would  have  suffered  mean- 
time. These  were  considerations  of  importance  which  obtained 
to-day,  but  in  a  very  short  time,  they  hoped,  they  would  no  longer 
exist  ;  the  important  foundations  of  their  business  would  have  been 
securely  laid,  and  no  interference  with  their  programme  could  then 
arise.  It  had  been  stated  that  one  of  the  reasons  which  induced 
them  to  enter  into  this  transaction  was  that  the  station  at  Hanover 
had  succeeded  in  transmitting  wireless  messages  to  Tuckerton, 
U.S.A.,  at  a  regular  rate  of  100  words  per  minute  for  hours  at  a 
stretch.  There  was  not  an  atom  of  foundation  for  that  statement, 
for  no  better  reason  than  that  the  Hanoverian  station  had  not  done 
any  thing  of  the  kind,  nor  anything  approaching  it.  It  had  also 
been  said  by  a  paper  which  was  usually  more  accurate  in  its  state- 
ments, that  Lord  Parker's  Committee  reported  that  the  future  was 
likely  to  belong  to  continuous  waves,  which  was  the  Goldschmidt 
and  not  the  Marconi  system,  whereas  what  in  fact  the  Committee 
reported  was  that  the  only  continuous  wave  machine  which 
they  had  seen  tried  with  success  over  long  distances  was 
the  Marconi  continuous  wave  machine.  A  good  deal 
more  had  been  written  upon  this  subject  mainly  with 
the  object  of  attacking  the  Government  in  connection 
with  the  contract  for  the  Imperial  stations,  but  these  were  matters 
which  did  not  concern  them  ;  they  were  political,  and  the  Marconi 
Co.  had  no  politics.  But  when  the  public  was  told,  as  one  paper 
had  told  them,  that  the  nation's  interests  had  been  sacrificed,  he, 
for  one,  protested,  for  it  wo'ald  seem  to  him  that  the  course  they 
had  taken  would  prove  to  be  of  very  marked  advantage  to  the 
nation,  and  that  for  the  following  reasons  :  They  did  not  know, 
and  nobody  yet  knew,  whether  continuous  waves  would  be  able  to  do 
a  continuous  long-distance  commercial  service  ;  if  they  could, 
would  they  prove  superior  in  any  way  to  the  non-continuous 
waves  ?  Those  who  bad  no  experience  of  long-distance  wireless 
telegraphy  might  be  willing  to  express  their  opinions,  but  Mr. 
Marconi  and  his  engineers,  who  had  such  experience,  declined  to 
express  themselves.  Before  doing  so  they  wished  to  see  what  they 
were  about  to  do,  viz.,  work  the  continuous  and  non-continuous 
waves  side  by  side  acrofs  the  Atlantic,  and  compare  them  at  all 
times  and  in  all  weathers.  Similarly  they  would  be  able  to  test  the 
Goldschmidt  continuous-wave  machine,  and  compare  it  in  every 
respect  with  the  Marconi  continuous-wave  machine.  If  the  con- 
tinuous wave  proved  to  be  superior  to  the  non-continuous,  they 
would  be  in  a  position  to  decide  which  of  the  two  machines  was 
the  better  ;  they  would  preserve  an  absolutely  open  mind,  and 
adopt  whichever  offered  the  greater  advantage,  and  Mr.  Marconi 
would  be  the  first  to  insist  upon  that.  Should  the  Goldschmidt 
machine  prove  the  better,  the  nation  would  have  the  benefit  of  it 
under  the  contract  with  the  company  without  any  extra  cost,  and 
without  having  run  any  risk  whatever.  Had  the  arrange- 
ment which  they  had  entered  into  not  been  made,  the  Govern- 
ment would  not  have  had  the  opportunity  of  such  a  com- 
parative test;  but  if  it  had,  did  anybody  suppose  that 
if  the  superiority  proved  to  be  with  the  Goldschmidt 
machine,  the  German  and  French  interests  would  have  been 
willing  to  furnish  it  on  any  better  terms,  if  as  good,  as  those 
entered  into  with  their  company  /  The  Government  had  dealt  with 
an  English  company  ;  if  the  foreign  machine  proved  of  advantage, 
the  Government  still  got  the  benefit  of  it  through  an  English  com- 
pany. Was  that  how  the  nation's  interests  had  been  sacrificed  ? 
And,  again,  if  the  Goldschmidt  machine  proved  to  be  of  the  value 
that  some  contended,  and  markedly  superior,  as  it  pleased  others  to 
say,  to  the  Marconi  machine,  the  commercial  wireless  telegraph 
business  of  the  world  would  have  been  in  the  hands  of  foreign 
companies,  whereas  by  their  arrangements  they  would  be  in  the 
control  of  an  English  company.  He  did  not  think  that  a  sacrifice 
of  the  nation.    He  would  say  no  more  upon  that  subjeot.     He  hoped 
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he  had  aaid  enough  to  convince  them  that  whether  the  Marconi 
continuous-wave  machine,  or  the  Goldachmidt  continuouH-wave 
machine,  or  the  combination  of  the  two,  proved  the  best  in  wirelesn 
telegraphy,  the  Marconi  Co.  would  poBsess  them,  and  under  the  con- 
tract the  nation  would  have  the  benefit  of  them.  He  trusted  they 
would  approve  the  course  they  had  taken  and  pass  the  resolution 
which  the  chairman  had  submitted.  It  might  interest  share- 
holders to  know  that  2,3o;5  shareholders,  representing  275,657 
shares  had  signified  their  approval  and  pent  their  proxies. 
The  resolution  was  carried  without  diecuseion. 


Consolidated  Diesel  Engine  Manufacturers,  Ltd. 

The  first  annual  meeting  of  the  shareholders  of  the  above  com- 
pany was  held  on  Wednesday,  October  1st,  at  the  Cannon  Street 
Hotel,  Mr.  C.  C.  Ellis  presiding. 

The  Chaibman  said  that  before  he  began  the  business  of  the 
meeting  it  was  his  sorrowful  duty  to  inform  them  that  their  col- 
league, Dr.  Diesel,  the  inventor  of  the  engine,  had  most  mysteri- 
ously disappeared.  He  had  been  spending  some  days  at  Ghent,  and 
had  bean  over  the  works  of  Messrs.  Usines  Carels  Fieres.  He  was 
in  the  best  of  spirits  from  what  he  had  seen,  and  was  on  his  way 
back  to  attend  that  meeting.  Dr.  Diesel  was  travelling  with 
Mr,  Georges  Carels  and  the  chief  engineer  of  the  company  on 
the  steamer  Dresden,  from  Antwerp  to  Harwich.  They  dined 
together,  and  about  10  o'clock  at  night  Dr.  Diesel  retired  to  his 
cabin.  In  the  morning  he  could  not  be  found,  the  idea  being  that 
he  must  have  fallen  overboard.  Dr.  Diesel  would  be  a  loss  not 
only  to  the  company,  but  to  the  whole  world,  and  he  (the 
chairman)  could  not  sufficiently  express  the  feelings  of  sorrow 
with  which  his  colleagues  had  heard  the  news.  Though  Dr. 
Diesel  did  not  take  a  pre  minent  or  active  part  in  the  management 
of  the  company,  still  he  was  always  ready  when  they  wanted  him 
for  advice.  They  could  hardly  hope  to  see  him  again,  and  he  was 
sure  that  Dr.  Diesel's  wife  and  friends  had  the  deep  sympathy  of 
the  shareholders  and  directors.  They  had  also  to  mourn  the 
loss  of  another  director — Admiral  Sir  Archibald  Douglas — who 
died  on  March  12th.  They  had  not  filled  his  seat  on  the 
board,  and  did  not  intend  to  do  so  at  present.  Proceeding  to 
refer  to  the  business  of  the  company,  the  Chairman  said  the  share- 
holders would  doubtless  be  interested  in  a  short  rhvjne  of  the  work 
which  the  directors  and  staff  had  done  since  the  formation  of  the 
oompany.  The  first  thing  to  be  done  was  to  obtain  a  suitable  site  for 
the  erection  of  works.  They  decided  upon  Ipswich,  but  there  was  a 
great  deal  to  decide  before  the  best  site  could  be  obtained.  In  a 
matter  of  that  kind,  a  great  many  arrangements  had  to  be  made 
simultaneously,  as  it  did  not  do  to  buy  land  before  they  had  made 
arrargements  with  the  Railway  Co.  and  the  local  authorities 
as  to  taxation.  Everything  being  happily  arranged  on  these  two 
points,  they  secured  about  23  acres  of  most  suitable  ground  and  the 
option  of  another  23  acres  adjoining.  The  ground  had  water  com- 
munication on  one  side  and  the  railway  on  the  other,  and  was  about 
a  mile  from  the  centre  of  Ipswich.  As  the  building  of  the  works 
proceeded,  it  was  quite  evident  that  the  directors  had  made  no 
mistake  In  the  choice  of  land,  as  the  land  adjoining  it  had  increased 
very  greatly  in  value,  and  it  would  be  necessary  for  them  to  exerciie 
their  option  and  purchase  the  other  23  sores.  They  hoped  that 
the  additional  land  would  be  necessary  for  them  in  the  near 
future  for  extension  purposes.  The  preparation  of  the 
plans  and  preliminaries  tock  considerable  time,  as  did 
also  the  agreement  with  the  town  cleik  and  the  railway 
company  respecting  the  sidings.  Excavation  work  was  begun  in 
November.  1912,  and  the  foundations  were  laid  at  the  end  of  that 
year.  The  erection  of  the  steelwork  was  started  in  Januajy  of 
this  year  and  finished  in  July.  A  considerable  delsy  was 
experienced  owing  to  a  shortage  of  steel  on  the  maiket,  and 
though  the  arrangement  with  the  contractors  was  to  have  the 
machine  shop  ready  at  the  end  of  January,  they  could  not  adhere 
to  that.  The  pattern  shop  building  was  ready  in  March,  and 
pattern  making  was  started  then.  A  temporaiy  tool  room  was 
arranged  in  the  pattern  shcp  and  the  manufacture  of  tools  and 
jigs  was  commenced  in  May.  Immediately  the  steelwoik  was 
finished  in  July,  preparations  for  starting  the  foundry  were  made 
and  foundry  work  had  been  in  progress  since  then.  The  machine 
shop  was  not  completed  owing  to  the  late  delivery  of  the  toolp, 
which  was  due  to  the  great  number  of  strikes  which  had  taken 
place  in  the  Midlands: — in  fact,  they  had  suffered  right  through  the 
construction  of  the  works  from  a  number  of  strikes.  The  total 
amount  of  money  spent  on  the  works,  includirg  the  land,  &c.,  was 
in  the  vicinity  of  £140,000.  The  organisation  of  the  company's 
London  business  and  offices  had  also  given  the  directors  much  con- 
sideration, and  was  now  satisfactorily  completed.  Some  difficulty 
had  been  experienced  in  obtaining  orders  during  the  past  few 
months,  owing  to  the  present  high  price  of  oil,  and  with  a  view 
to  meeting  the  difficulty  the  board  had  been  conducting  experi- 
ments at  the  works  with  fuel  other  than  that  hitherto  used  for 
Diesel  engines.  The  experiments,  although  not  yet  completed,  had 
already  proved  very  satisfactojy,  and  they  locked  forward  with 
some  confidence  to  a  satisfactory  solution  of  the  fuel  problem.  A 
fair  number  of  orders  had  been  booked  by  the  company,  several  of 
which  were  for  large  engines,  which  took  many  menths 
to  build,  and  therefore  the  contracts  would  not  be 
completed  for  some  coniiderable  time.  At  the  Universal 
Exhibition  at  Ghent,  Messrs.  Usines  Carels  Fieres  exhibited  a 
1,500-B.H.P.  Carels-Diesel  six-cylinder  marine  engine,  which  engine, 
together  with  another  of  the  same  type  and  output,  had  been  sold 
to  the  British  Admiralty.  In  order  that  the  company  might  be 
widely  represented,  agencies  had  been  established  in  nearly  all  parte 


of  the  world,  and  negotiations  were  being  conducted  with  a  view 
to  appointing  agents  in  districts  not  already  covered.  The  work 
done  so  far  being  entirely  of  a  pioneer  nature,  a  return  on  the 
expense  incurred  could  not  be  expected  in  the  immediate  future, 
but  they  had  no  doubt  that  the  expenditure  would  bear  fruit 
later  on.  He  then  moved  that  the  meeting  ttard  acjonrncd  to  a 
date  subsequent  to  October  iJlst,  formal  notice  of  which  would  be 
duly  given  to  the  shareholderp. 

Mb.  Geokgks  Cabkls  seconded  the  motion. 

Mb.  Lowuy,  Mr.  G.  B.  Ball,  and  other  shareholders  complained 
of  the  sparse  nature  of  the  information  which  the  chairman  had 
given  the  meeting,  and  a*ked  whether  the  accounts  of  Metsrp.  I'sineB 
Carels  Fit-res  had  yet  been  received. 

Mb.  G.  Oabels,  in  replying,  said  that  the  meeting  of  his  com- 
pany would  take  place  en  October  14th,  which  was  the  earliest 
date  at  which  it  could  be  held  according  to  the  Belgian  Company 
law.  Their  profits  were  not  what  they  had  hoped  for.  Owirg  to 
the  war  in  Roumania,  their  orders  there  had  gone  down,  and  they 
had  also  been  very  greatly  handicapped  by  the  price  of  oil.  They 
had  made  very  lengthy  experiments  with  Mexican  oil,  and  he  wa« 
pleased  to  say  had  obtained  very  practical  results.  If  oil  hsd 
remained  at  its  old  price  they  had  no  doubt  that  shipowners  would 
have  ordered  Diesel  engines  without  waitirg  to  see  the  results  of 
the  different  types,  but  now,  unfortunately,  owing  to  the  high 
price  of  oil,  there  was  very  little  difference  in  the  ccst  of 
working  between  the  steam  engine  and  the  Diesel  engine.  As  he 
had  said,  they  hoped  to  get  over  that  difficulty  with  the  Mexican 
oil.  He  might  say  that  those  boats  that  had  been  engined  with 
Carels  engines,  had  given  very  good  results. 

After  further  discussion,  the  resolution  was  carried  on  the  under- 
standing that  the  adjourned  meeting  should  be  held  some  time 
before  the  end  of  this  year. 


Prospectuses. — Bmnos  Ayres  Lacroze  Tramways  Co. 
— The  list  was  to  clcse  on  Wednesday  in  an  issue  of  £.')00.000  5  per 
cent,  consolidated  mortgage  debentures  at  £88  per  £100  debenture. 
Part  of  the  proceeds  is  to  be  devoted  to  tramways  extensions,  for 
which  powers  have  been  secured. 

Ilrliinh  Colvnihia  Electric  Ballvray  Co.,  Ltd.,  and  Yancmirer 
Poller  Co.,  Ltd. — The  list  was  to  close  yesterday  in  an  issue  of 
£6£0,000  4i  per  cent,  perpetual  guaranteed  debenture  stock  of  the 
Var.couver  Power  Co.,  Ltd.,  guaranteed  both  as  to  capital  and 
interest  by  the  B.C.  Electric  Railway  Co.  The  price  of  issue  is 
88  per  cent.  The  proceeds  of  the  issue  are  required  to  meet  the 
cost  of  various  hydroelectric  works,  to  extend  electric  generating 
plants,  and  partly  to  pay  for  the  shares  of  the  Vancouver  Island 
Power  Co.,  the  whole  of  which  have  been  acquired  by  the  Vancouver 
Power  Co.  at  par  from  the  railway  company. 

Cle.xeland  and  Durham  Electric  Pvwer,  Ltd. — The  list  was  to  close 
yesterday  in  an  issue  of  £130,000  5  per  cent,  first  mortgage  dehen- 
turr  s  at  £97  10s.  per  £100.  £72,7UO  is  reserved  for  exchange  fcr 
debenture  stock  of  the  Cleveland  and  Durham  County  Eiectiic 
Power  Co.,  leaving  for  future  requirements  £47,;>(.iu,  of  which 
£25,000  will  be  deposited  as  collateral  security  pending  completion 
of  certain  hire-purchase  payments  for  plant. 

Indo-European  Telep:rapli  Co.,  Ltd. — The   directors 

have  declared  an  interim  dividend  for  the  half-year,  ending 
June  30th  last,  at  the  rate  of  5  per  cent,  per  annum,  free  of 
income-tax.  payable  November  Ist. 

Sao  Paulo  Tramway,  Light  aud  Power  Co.,  Ltd.— 

The  directors  have  declared  a  dividend  on  the  capital  stock  at  the 
rate  of  2  J  per  cent. 

Parsons  Marine  Steam  Tuibine  Co.,  Ltd.— For  the 

year  ended  June  the  dividend  is  10  per  cent,  per  annum  plus  a 
bonus  of  5  per  cent.  (2  J  per  cent,  better  than  for  the  preceding 
year),  and  £19,301  is  cariied  forward.  According  to  an  abstract  of 
the  report  in  the  y(w<-.<,  the  total  horse-power  i.f  marine  turbines 
of  the  Parsons  type,  complete  down  to  the  present  time  and  under 
construction  in  the  wciks  of  the  company,  and  of  licensees,  aa 
well  as  in  the  works  of  the  Continental  sub-companies  and 
licensees  of  Parscns  Foreign  Patents  Co..  amounts  to  about 
10.600,000  H.P.,  an  increase  during  the  year  of  about  2,100,000  H.p. 
Of  this  total  hor.epower  nearly  9,200,000  h.p.  are,  or  will  be, 
employed  for  the  propulsion  of  warships,  and  over  l,40O,0C0  h.p. 
in  vessels  of  the  mercantile  marine  and  yachts. 

Stock      Exdian^e    \otices. — The     Committee     has 

appointed  a  special  settling  day  in  and  ordered  the  following  to  be 

quoted  in  the  Official  List  :— 

Wednesday,  October  2atd.— Morgan  Crccible  Co..  Ltd.— 8,467  7  per  cent, 
ncn-cuniulative  prefeired  oidiraiy  shares  of  £10  each.  J£5  paid,  within  No«. 
10,001  to  30.000:  ard  U>,583  7  per  cent,  ncn-cumnlaiive  preferred  ordinary 
shares  of  JEIO  each  fully  paid,  within  Nos.  lO.COl  to  80,000. 

Applications  have  been  made  to  the  Committee  to  appoint  a 
special  settling  day  in — 

New  British  Every-Ready  Co.,  Ltd.-  85,f00  7  per  cent,  cumulative  preference 
shares  of  £\  each,  ."ullypaid,  Nos.  1  to  85.000. 

Universal  Cheap  Cables,  Ltd.-  80.0C0  vendors'  shares  of  £1  each  fully  paid, 
Nos.  20.001  to  lOO.COO. 

And  ordered  the  following  to  be  quoted  in  the  Official  List : — 

North  Metropolitan  Electric  Power  Supply  Co.— Further  issue  of  £40,000 
6  per  cent,  mortgages  of  £100  each,  Nos.  1,501  to  1,900  u"egistered). 

Calcutta  Tramways    Co.,    Ltd.— The    directors  have 

declared  an  interim  dividend  at  the  rate  of  5  per  cent,  per  annum, 
free  of  inoome-tax,  on  the  ordinary  shares  for  the  past  half-year. 
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STOCKS    AND    SHARES. 


Tuesday  Evening, 
Markets  round  the  Stock  Exchange  remain  in  an  unsatisfactory 
condition.  The  ferment  in  the  Balkans  probably  had  something  to 
do  with  the  rise  in  the  Bank  Rate  last  Thursday,  which  came 
earlier  than  had  been  expected.  A  .5  per  cent,  minimum  is  not 
pleasant,  even  in  days  of  market  activity  ;  and  in  quiet  times  it 
presses  as  a  load  upon  the  shoulders  of  the  Stock  Exchange.  As 
things  are  now,  it  drives  another  nail  into  the  frail  shell  of  con- 
fidence and  faith  on  the  part  of  the  investor. 

The  crisis  that  has  come  about  in  Brazil  in  consequence  of  the 
position  in  the  rubber  trade  is  a  factor  which  bears  hardly  upon 
investment  and  speculation  alike.  While  it  might  be  suppoFed  to 
be  in  the  interests  of  the  Plantation  industry,  its  direct  effect  is 
the  opposite,  for,  instead  of  becoming  more  buoyant  by  reason  of 
the  troubles  of  wild  rubber  collectors,  shareholders  in  the  Planta- 
tion companies  appear  to  have  drifted  into  a  state  of  mind  still 
more  nervous  than  before.  Its  unfavourable  influence,  too,  has 
extended  to  the  securities  of  certain  Latin-Canadian  utility  com- 
panies, the  connection  being  established  through  the  various  under- 
takings of  people  closely  related  to  the  electric  light  and  power 
business  in  the  Western  hemisphere. 

The  Home  Railway  market  has  its  troubles  like  the  rest.  Its 
prices  have  suffered  because  of  the  rise  in  the  Bank  Rate,  which,  of 
course,  mean  the  incidence  of  heavier  carry-over  rates  at  forth- 
coming settlements.  The  Undergrounds  have  withstood  the  pre- 
vailing depression  with  a  fair  amount  of  firmness,  but  Metropolitans 
show  a  decline  of  J  on  the  week.  Underground  Electric  Railway 
Incomes  are  a  shade  easier.  British  Electric  Traction  Preferred 
stocks  improved  ;  London  and  Suburban  descriptions  remained 
unchanged.  It  may  be  mentioned  that  East  Londons  are  weak,  the 
Ordinary  stock  having  fallen  ^  to  7,  while  the  company's  Debenture 
stocks  have  also  given  way. 

British  Columbia  Electric  Stocks  are  flat.  The  Deferred  shed  4, 
the  Preferred  Ordinary,  the  Preference  and  4  J  per  cent.  Debenture 
all  lost  2.  This  was  due  to  a  new  issue  of  Vancouver  Power  4j  per 
cent.  Debenture  stock  at  88,  the  underwriting  being  offered  to  pro- 
prietors of  British  Columbia  Railway  stocks  at  a  cash  commission  of 
2  J  per  cent.,  bringing  down  the  price  to  85^.  This  compared  with 
the  British  Columbia  4+  per  cent.  Debenture  stock  standing  at  92i, 
and  no  doubt  some  of  the  proprietors  of  the  older  securities 
have  been  realising  in  order  to  exchange  into  the  latest  comer, 
x  having  regard  to  the  comparatively  low  prices  at  which  it  was 
offered. 

Another  new  issue  this  week  is  that  of  £500,000  5  per  cent.  Con- 
solidated Mortgage  Debentures  at  88,  offered  by  the  Buenos  Ayres 
Lacroze  Tramways  Company.  The  yield  on  these  works  out  to 
about  5iJ  per  cent.,  and,  in  view  of  the  nature  of  the  security,  the 
Debentures  look  cheap.  So  far  as  the  market  was  concerned,  it 
had  little  effect  upon  other  prices.  The  company's  existing  5  per 
First  Mortgage  Debenture  stock  stands  at  100,  while  it  also  has 
5  per  cent.  Extension  Mortgage  Debentures,  the  middle  price  of 
which  is  95^. 

Brazilian  Traction  slumped  to  92,  following  upon  their  drop  of 
last  week,  and  fresh  falls  have  occurred  in  Mexico  Tramways  and 
Mexican  Light  and  Power  issues,  Rio  Tramway  bonds  and  Sao 
Paulo  bonds  have  given  way,  the  whole  of  the  section  being 
affected  by  the  trouble  in  Brazil.  Moreover,  as  we  were  pointiug 
out  recently,  there  is  the  Cuban  Ports  affair  to  give  investors  pause 
before  entering  this  department,  in  which,  however,  values  in  some 
cases  have  now  reached  a  level  at  which  they  are  decidedly  cheap, 
when  it  is  considered  what  substantial  blocks  of  security  they  have 
to  rest  upon.  The  Calcutta  Tramways  Company  has  declared  an 
interim  dividend  of  6  por  cent,  on  the  Ordinary  shares,  the  price  of 
which  remains  steady  at  6i.  i 

In  the  Electricity  Supply  market,  the  only  features  this  wetk 
are  falls  of  i  in  both  the  London  Electric  issues,  and  of  10s.  in 
City  of  London  Preference.  The  last-named  has  taken  the  price 
back  to  12i.  Business  in  these  stocks  and  shares  has  meandered 
to  a  mere  trickle.  There  is  nothing  doing  even  in  City  Lights.  At 
the  same  time,  the  recent  improvements  are  in  most  cases  well 
held  ;  and  the  broker  who  came  with  a  merry  twinkle  in  his  eye 
to  inquire  whether  electric  shares  had  been  affected  by  the  opening 
of  the  Shepherds  Bush  Exhibition,  appeared  to  be  a  little  dis- 
appointed at  the  reply  to  his  kind  inquiries. 

Marconis  have  dwindled  to  3i  middle,  the  Preference  to  3,^, 
while  Canadians  have  slipped  back  to  half-a-guinea,  and  Americans 
to  a  few  pence  above  1 .  The  recent  life  which  animated  the  shares 
has  evaporated,  and  the  apathy  which  has  overtaken  the  market 
led  to  a  certain  amount  of  selling.  National  Telephone  Deferred 
hardened  to  7f .  It  is  thought  that  the  final  distribution  on  this 
stock  will  be  announced  somewhere  about  the  end  of  the  present 
month. 

Anglo-American  Telegraph  Preferred  and  Deferred  stocks  con- 
tinue to  harden,  and  Eastern  Telegraph  Ordinary  is  again  i  to  the 
good.  On  the  other  hand.  West  India  and  Panama  shares  fell  I  ; 
and  Reuters  shares,  falling  5a.,  lost  more  than  the  improvement 
which  they  gained  last  week.  American  Telephone  and  Telegraph 
stock  shed  2  points,  because  of  the  weakness  in  Americans  as  a 
whole,  induced  by  the  revision  of  the  tariff  to  which  President 
Wilson  appended  his  signature  last  Friday.  Mackay  shares  have 
given  way,  for  the  same  reason.  The  American  market  for  the 
time  being  prefers  to  think  that  the  revision  of  the  tariff  must 
mean  a  bad  time  for  the  various  trusts  and  monopolies,  and  the 
professional  operators  in  New  York  amused  themselves  with 
hammering  prices  fiercely  at  the  beginning  of  this  week. 


The  Manufacturing  division  is  quietly  firm.  There  are  no 
features  of  interest.  The  report  of  the  Dick,  Kerr  Company  had  the 
effect  of  putting  up  the  price  of  the  Preference  to  H,  a  rise  of  ^, 
the  Ordinary  being  left  at  -j^c  middle.  Electric  Construction 
shares  of  both  kinds  are  now  quoted  in  their  new  denominations  of 
£1  shares,  the  Ordinary  being  12s.  6d.  middle,  and  the  Preference 
£1,  which  is  much  the  same  as  they  were  before  the  splitting  took 
place,  when  the  middle  prices  were  1  /,  and  2  respectively.  The 
Miscellaneous  market  is  upset  by  the  continual  crumbling  of  prices 
in  the  rubber  share  market,  where  the  various  panaceas  which  are 
proposed  for  the  rehabilitation  of  the  price  of  the  raw  material  are 
not  sufiBciently  convincing  to  cause  Stock  Exchange  men  to  think 
that  the  time  for  buying  shares  has  arrived  even  yet. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstances, 


Wednesday,  October  8tli. 


CHEMICALS.  &0. 


m  Acid,  Uydrochlorio         . .       . .  per  cwt. 

m     H     Kitrio „ 

m     „     Ozalio  per  lb. 

a     I.      Sulphuric per  cwt. 

a  Ammoniac  Sal        „ 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

■  Bleaching  powder „ 

a  Bisulphide  of  Carbon      . .       . .         „ 

a  Borax „ 

a  Copper  Sulphate ,i 

a  Lead,  Nitrate         „ 

a      „      White  Sugar  

a      I.      Peroxide „ 

e  Methylated  Spirit per  gal, 

a  Potassium,  Bichromate,  in  casks  per  lb. 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a        I,       Chlorate per  lb, 

a        II       Perchlorate        , 

a  Potassium,  Cyanide  (98/100  %) . .         „ 
(for  mining  purposes  only) 

a  Shellac         per  cwt. 

a  Sulphate  of  Magnesia     . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .         „ 
a        ii"       Recovered        ..        ..         „ 

a        II        Lump „ 

a  Soda,  Caustic  (white  70/72  %)  . .         „ 

a      II     Chlorate        per  lb. 

a     II     Crystals        per  ton 

a  Sodium  Biohromatei  oasks       . .  per  lb. 


METALS,  &c, 

b  Aluminium  Ingots,  in  ton  lots  . .  per  ton 
b          „          Wire,  in  ton  lots  1 

(1  to  14  8.W.Q.)  J  " 

b  II  Sheeti  in  ton  lots  . .         „ 

p  Babbitt's  metal  ingots     . .        . .         „ 

c  Brass  (rolled  metal  2"  to  12*  basis)  per  lb, 
c      I,     Tube  (brazed)         . .        . .         „ 
c      „         II     (solid  drawn)           . .         „ 

c      II     Wire,  basis 

c  Copper  Tubes  (brazed) 


c 

t 
g 
g 

a 

d 

a 

d 


(solid  drawn) 
Bars  (best  selected) 
Sheet 

Rod 

(Electrolytic)  Bars 

„  Sheets 


Rods 
H.C.  Wire 


/  Ebonite  Rod 

/       „        Sheet        

D  German  Silver  Wire       . .       . . 

A  Gu' ja-percha,  fine 

b  India-rubber,  Para  fine  . . 

/  Iron  Pig  (Cleveland  warrants)  . . 

/     „    Wire,  galv.  No.  8,  P.O.  qual. 

g  Lead,  English  Pig 

ID  Manganin  Wire  No.  28  ..        .. 

J' Mercury        

e  Mica  (in  original  cases)  small  . . 
0     H  I,  M      medium 

c     II  II  II      largo   •  * 

o  Nickel,  sheet,  wire,  &c 

p  Phosphor  Bronzci  plain  castings 
p         „  „    rolled  bars  &  rods 

p         .,  M  rolled  strip  &  sheet 

o  Platinum       

d  Silicium  Bronze  Wire      . . 

r  Steel,  Magnet,  in  bars     . . 

g  Tin,  Block  (English) 

a    „     Wire,  Nos.  1  to  16    .. 

p  White  Antl-frlction  Metals 

k  Zino,8b't(Vlelll6Montagnebnd.) 


per  ton 


per  lb. 


per  ton 


per  lb. 
per  bot, 
per  lb. 


per  oc, 
per  lb. 
per  ton 

II 
per  lb. 
per  ton 


100/. 

je4io 

£8  10 
£6  10 
£5 

£10  5 
8gd. 
£8  6 
8d, 


£96 

£121  6  8 

£126 
£60  to  £221 
8Ad. 
lOJd, 
9itd, 
Bid. 
J/- 
llfd. 
£91 
£91 
£91 
£78  10 
£96  10 
£81 
ICid. 
4/6 
4/- 
1/10 
6/6  to  7/6 
8/4 
53/3 
£14 
£20  10 
6/6 
£7  6 
6d.  to  88, 
8/6  to  6/- 
7/6  to  11/- 
8/6  to  4/6  nom 
1/1  to  1/3* 
1/Oi  to  1/2] 
1/2^  to  1/5} 
186/- 
lid. 
£66 
£188  to  £189 

2/6 
£60  to  £328 
£26  10 


Fortnight's 
[no.  or  Deo, 


id.  dec, 
id.  dec. 


4d.  dec. 
1.6  dec. 

10/-'dec. 


£6  dec. 
Id.  dec. 


a  O.  Boor  &  Co, 

b  The  British  Aluminium  Oo„  Ltd, 

c  Thos.  Bolton  &  Sons,  Ltd, 

d  Frederick  Smith  &  Co, 

«  F.  Wiggins  &  Sons. 

/  Indla-Rnbber,  Gntta-PerehB 

Telegraph  Works  Co.,  Ltd. 
g  James  &  Shakspeare. 
h  Bdward  Till  A  Oo. 


QnotatlonB  Bopplled  by— 

Boiling  &  Lowe, 
k  Morris  Ashby,  Ltd, 
I  Richard  Johnson  &  Nephew,  Ltd, 
at  W.  T.  Glover  &  Co.,  Ltd, 
a  P.  Ormi'-'on  A  Sons 
o  Johnson,  Matthey  ft  Co,,  Ltd 


and 


r  W.  F,  Dennli  &  Go. 
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SHARE     LIST     OF     XLEOTRIOAL     0OMFANIK8. 


EN»LIHH    ELECTBICITf    SUPPLY    4ND    POWEB    COHPANIEH. 


NAME. 


Boaraemoatb  A  Poolei  Ordi    .. 

Do.    4*%Pref 

Do.    Second  6  %  Prel, 

Do,    4)  %  Deb.  Btook.. 
Brompton  &  Keneln^on,  Ord... 

Do.    TgfeOnm.  Pre! 

Central  Eleotrlo  Sm^ply,  4  %  \ 

Gaar.  Deb.  J 

Obarlng  OroBs,  West  End  A  Olty 

Do.    4i%0am.  Pref 

Do.     **  City     DndertaUng  " ) 
4i  %  Cam.  Pref.  J 

Do.         Do.  4%  Deb 

Obeleea,  Ord 

Do.    4^%  Deb 

Olty  of  Ciondon,  Ord 

Do.    8  %  Cnm.  Pref 

Do.    B%Deb 

Do.    4i  %  Second  Deb, 
County  of  London,  Ord 

Do,    8%  Pref. 

Do,    4i%Deb 

Do,    4{  %  Second  Deb. 
Bdmondson'B,  Ord,  ..        , 

Do,    6  %  Onm.  Pref.    .. 

Do.    6%  Non-Cnm,  Pref.      . 

Do.    H  %  First  Mort.  Deb. . 
FolkeBtone , 

Do.    6%0nm,  Pref.   .. 

Do,    41%  First  Deb.  .. 

HOTO 


Stock 

or 
Share. 


* 

10 

10 

10 

Stook 

6 

6 

100 

6 
6 


100 
6 
Stock 
10 
10 
Stook 
100 
10 
10 
Stook 
Stock 
£3 
6 
6 
100 
6 
E 
100 
D 


DlTldendB 
for 


1913. 
6 

8^ 

4i 
10 
T 


E 

a 

4 

6 

*i 
9 


E 

*i 

6 

6 

a 


fi 


191'' 

*i 

6 

44 
9t 
7 


5+ 
4i 

4 

4^ 
^ 

6 
5 

4i^ 

5t 

6 

44 

44 


44 
6 
5 
44 


Oloilng 

Qnotatlnns 

Oct.  7th. 


r|—    9J 

10  —  104 

95  —  98 

84-    9 

8i-    eg 

94  —  97 

44-    5 
44-    4e 

B4—     4 

90  —  92 

44—    5 

94  —  97 

164-  174 

la  -  18 
114  —118 

99  -101 

111-  32i 

114-  12 
1U3  —105 

98  —101 

8-     i 

4—41 

18-    9 
80  —  83 

48—    45  xd 

<i-     4|xd 
89  -  91 

71-    8J 


Rlie 

+  or 
Fall 


Present 
Yield 

P.O. 


£  8.  d. 

6  17  1 

4  14  9 

6  14  a 

4  11  10 

6  11  1 

4    1  2 

4  3  6 

5  0  0 
4  17  3 

fi  13  6 

4    7  0 

6  0  0 
4  19  9 
6  2  10 
4  la  4 
4  4  9 
4    9  1 

4  18  0 

5  0  0 
4  6  8 
4    9  1 

Nil 

8    8  7 


6    8  5 

6    3  1 

5  2  7 
4  19  0 

6  9  1 


VAia, 


Stook 

or 
Share. 


Kensington  ft  En.  ;(htsbrldge,  Ord 

Do.    4%  Deb 

Kent  Eleo.  Power,  44  %  Dab.  .. 
London  Electric,  Ord,    .. 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb,    .. 
Metropolitan         

Do,    44%Onin.  Pref 

Do.    44  %  First  Mort.  Deb.  . . 

Do.    S4%  Mort.  Deb 

North  MetropoUian  Power  Sap- ) 

ply,  B  %  Mortgages  (Red,)) 

Netting    Hill,    6  %  Non-Cam. ) 

Pref,; 

Oxford  

St.  James'  and  Pall  Mall,  Ord. 

Do.    7%  Pref 

Do,    84%  Deb 

Sooth  London,  Ord 

Do,    5%  First  Mort.  Deb.    .. 
Sontb  Metropolitan,  T  %  Pref... 

Do.    44  %  First  Deb.  Stook  . . 
Drban,  Ord 

Do,    6%  Cum.  Pref 

Do,    44%Flr8tMort,  Deb. .. 
WeBtmlnBler,  Ord,  ..        ,. 

Do.    «4%0nm.  Prel 


E 
Stook 
Stock 
8 
fi 
Stook 
fi 
fi 
Stock 
Stock 

100 

10 

6 
fi 
6 

100 

4 
100 

1 
100 
£3 

fi 
100 

6 

fi 


DlTldanda 
for 


6 

7 

10 

1 

U 
64 
fi 
1 

*i 

Nil 
8 

10 

a 


1913. 
8\ 
4 

*i 

6' 
4 

4f 

n 

84 
6 


6+ 

W 

7 

34 

6' 

7 

44 


44 

I1  + 

44 


ClOfllac 

Qnota*<niia 
Oct.  7th. 


74-  8 
88  —  91 
74—78 

14-    H 
48-    6j 
89-93 

9P  —  99 
79-82 

08  —101 


Blae   ProMmt 

+  or     Tiald 
Fail       P.O. 


«  1.  i. 

■  00 
4  7  11 
fi  IS    6 

4  n    7 

5  17    1 

4  7  0 
fi    8 

5  0 
4  10 
4    i 


S 
0 

1 

4 


4  19    0 
6  11    7 


B  10 
6    8 

0  0 

1  10 

0  9 

1  0 
1    3 


4  12    0 


6  4  8 
6  8  1 
4    5    9 


COLONIAL  AND  FOREIGN  ELECTRICITY  SUPPLY  AND  POWER. 


Ade'aide,  6  %  Pref 

Ca.oatta,  Ord 

Do.    5%  Pref 

Calgary  Power,  Ist  Mort.  Bdi. 
Canadian  Oen,  Bl.  Com,  .. 

Do.    7%  Prel 

Cordoba  Lt,,  Power  andT.,  Ord. 

Do.    6%  Deb 

Bleo.  Lt.  and  P.  of  Cochabsmba, ) 

?  %  Bonds  / 

Bleo.  Bnpply  Vlotoria,  6  %  ist ) 

Mort.  Deb,  I 

Bleo.  Dev.  Ontario,  E   %   Ist) 

Mort,  Bonds  j 

Kalgoorlle  Eleo.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Kaminlstlqoia  Power,  6%  O.  Bs, 

Madras,  Ord,  

Melboarne,  6  %  1st  Mort.  Deb, 
Mezloan  El.  Lt.,  6%  1st  M.  Bds, 
Mexioan  Lt.  A  Power,  Common 

Do.    7%  Cum.  Pref 

no,     •to'   1a*Mrn,«    anM  ndS. 

Do.    6  %  2ad  Mort.  Bonds   . . 


E 
fi 

E 

100 

$100 

$100 

1 

100 

100 
100 

$600 

10/- 

1 

$600 

6 

100 

$160 
$100 

100 


6 

84 

6 

fi 

7 

7 

6 

6 


fi 

fi 

Nil 

6 

6 
Nil 

6 

fi 

4 

7 

R 

6 


6f 

'5 
5 
7t 
7 


5 
6 

5/ 


4S-  6i 
7i-  7g 
42-  64 
91  —  93 

no  —115 

117  -  122  xd 

i  ^ 

91  —  93  xd 

93  —  95 
874-  904 
-  94 


•ft 

102  —104 
li-    li 

103  —106 

77  —  81 
68  -  67 
95  -100 
POi-  924 

78  —  80 


—  3 
— 1 


B  17 
6  U 
4  17 
6  7 
6  1 
6  14 
6  8 
6    7 


6    6  4 

6  10  6 

6    6  5 

Nil 

10  18  4 

4  16  2 

4  i4  4 

6  3  6 

5  19  5 

7  0  0 

5  8  1 

6  6  0 


Monterey  Rly.  Light  ft  Power, ) 

6  %  1st  Mort.  Deb.  J 

Montreal,  Lt,,  H.  and  Power   .. 

Northern,  Lt,,  Power  and  Ckial, ) 

6  %  Ist  Mort,  Bonds  J 

Rlyer  Plate,  Ord 

Do.    6  %  Non-Cum,  Pref.      .. 

Do,    6%  Deb.  Stock    .. 

Roy,  Bleo.  Co.,  Montreal,  44  %  ) 

1st  Mort.  Deb.  J 

Bhawinlgan  Water,  Capital 

Do,    6  %  Con.  Ist  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Crna  Lt.,  P.  and  T.,  5  %  1 
1st  Mort,  Deb.) 
Vlotoria  Falls  Power,  Pref, 
West  Sootenay  Power  and  Lt., ) 
UtMort.6%Qold; 


100 

6 

$100 

9 

$600 

6a 

Stook 

10 

Do. 

6 

Do. 

fi 

100 

«4 

$100 

64 

$600 

6 

Stock 
Do. 

a 

100 

fi 

1 

6 

100 

6 

5 

lOf 

6a 

6 
5 

44 

6f 

5 

44 

44 

6 
6 

6 


73  - 

317  - 

16  - 

307  - 

103  - 
974- 

99  - 

138  - 

1L5  - 

1004- 

97  - 

9P4- 

il- 

103 


-  76 
-337 

-  36 

■317 
■107 

■  994 

-ICO  xd 

-143 
-107 
-1024 

-100 

-  934 

-  « 

-106 


-14 
-4 


6  11    7 
4    8    1 


4    8  0 

fi    9  1 

4  19  6 

4  10  0 

4    4  0 

4  18  6 

4    7  10 

4  10  0 

fi    8  1 

6    8  0 

5  14  3 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


A  maion  Telegraph         ..        .. 

Do.    6%  Deb.  Red 

▲merloan  Telep.  ft  Teleg.,  Cap. 

Do.    OoUat.  Trust 
▲aglo-Amerloan  Telegraph 

Do.    6%  Prel 

Do.    Def 

Aaglo  •  Portngaeee   Tel.,  E  %  1 
Mort.  Deb,  / 

Oblll  Telephone 

Oommeroial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Prel 

Dlreot  Spanish  Telegraph,  Ord. 

Do.    10%  Cam.  Pref 

Direct  Dnlted  States  Cable 
Dlreot  W.  India  Cable,  44  %) 
Reg.  Deb.  J 
Baatem  Telegraph,  Ord.  Stook 

Do.    Bi%  Pref.  Stook.. 

Do.    «%Mort,  Deb.   „ 
Bastem  Extension  . .        , . 

Do.    4%  Deb 

Bast  and  S,  Africa  Tel,  4  %) 

Mt.  Db.  Maorltlns  Sab.  / 

Blob*  Telegraph  and  Trost     .. 

Do.    6%  Pref 

Breat  Northern  Telegraph       . . 
Indo-Boropean  Telegraph 
Maokay  Companies  Common  . . 

Do.    4  %  Cam.  Pref 

Marconi's  Wireless  Telegraph 

Do.    1  %  Cnm.  Partlo.  Pref. 


10 

Stock 

$100 

$1000 

Stook 

Do. 

Do. 

100 

fi 
Stook 
10 
10 

6 

fi 
10 

100 

Stock 

Do. 

Do. 

10 

Stook 

Sfi 

10 

10 

10 

BE 
$100 
$100 

1 

1 


44 

6 
8 
4 

8 

6 

80/- 

fi 

B 

4 

6 
10 
4 
10 

4 

4 

7 

84 
4 
7 
« 

4 

6 
6 

20 

IS 

6 

4 
20 
17 


4 

6t 
10 
4 

4+ 

44 

7 

84 

4 

7 

4 

4 

6f 
6 

6f 

5 
4 


6i-    71 

95  -  9/ 
ISO  -183  xd 

92  —  94 

62  —  65 
106  —107 

asi-  23i 

103  —104 


1284-131 
754-  77 
97  —  99 
124—  13 
95  —  97 

994-1014 

11  —  114  xd 

13  —  12^  xd 
8O4-  S24 
67  -  69 
89  —  85 
67  -  70 

3i^-  m 

84-   8i 


—3 


:i 


A 


6  9 
6  8 
6  1 
4  5 
4  13 
6  13 
6    6 


4  16    2 

6    5  7 

4  16  10 

6    9  9 

6    9  0 

6    6  8 

6  18  0 

5  13  3 

4  10    0 

6  6  5 
4  10  4 
4  0  10 
6  7  8 
4  2    6 

8  18  10 

6    4    4 


4  16 
6  8 
6  10 
6  17 

5  14 

6  1 
6    4 


Monte  Video  Telephone,  Ord. . . 

Do.    6  %  Pref 

New  York  Telep.,  44%  Oen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    8%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Paoiflo  and  Earopean  Tel.,  4  %  1 
Gaar,  Debs,  j 

Renter's       

Submarine  Cables  Trnst 
Telephone  Co.  of  Egypt,  44  %  1 
Deb,  Red.  J 
United  River  Plate  Telephone 

Do.    fi  %  Cum.  Pref 

West  Coast  of  America  . . 

Do.     4   %   Debs.,  1  to     ,600) 
guar,  by  Brai.  Sab.  Tel.  / 
West  India  and  Panama  Teleg, 

Do,    6  %  Cum,  1st  Pref, 

Do.    6  %  Cum.  and  Pref, 

Do,    E  %  Debs 

Western  Telegraph,  Ltd.  .. 

Do,    4%  Deb 

WoBtem  Union  44  %  Fdg.  Bonds 


1 
1 

100 
1 
I 

Stook 

Do. 

10 
Cert. 

Stook 

fi 
fi 
94 

100 

10 

10 

10 
100 

10 
Stock 
$1000 


6 
E 

«4 
10 
R 
4 


10 
6 

«4 

8 
s 

24 

4 

'I 
6 
fi 
71 
4 
44 


6 
6 
44 

C 

4 


lOf 
6 

44 
6f 
5 


*|3 

99i 

.11^ 


-icol 


9i-  104 
124  -127 

96  —  97 

64-    7 


s  - 

.2 

94  - 

97 

S4- 

H 

»«- 

lol 

9J- 

92 

99  - 

101 

laj- 

18J 

94  — 

96 

w  - 

97 

-i 


fi  18 
fi  14 
4  9 
6  6 
4  16 


I  4  10  11 

14    18 

9  17    6 
4  14    6 

4  19    9 


+  4 


fi  14 

4 

4  11 

0 

4    8 

4 

4    2 

6 

4  11 

0 

6  18 

6 

6    8 

1 

4  19 

0 

6    6 

8 

4    8 

4 

4  IS 

9 

*Oiileu  otherwise  stated,  all  shares  are  fnlly  paid.  a  Paid  in  deferred  interest  warrants,  f  Interim  Dividend. 


8b.  in  Funded  Dividend  Certs. 
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SHARE    LIST    OF    ELECTRICAL    QOMTAHflEB.— (.Continued.) 

.  ELECTRIC    RAILWAYS    AND    TRAJTWATS.— HOME. 


NAME. 


Ord. 


Bath  Trams,  Prei. 

D3.    6%Pre{ 

Do     4i%Deb 

Brit.  Bleo.  Trao,,  6  %  Pref,     .. 

Do.        Do,  Deferred 

Do.       Do.  6%Cum.Pr'f 

Oo.  7%  Non-Cum.  Pr'f. 

Do.  5<^Perp.  Deb.      .. 

Do.  4*  %  'Jnd  Deb. 

Central  Liondon  BaiUvay,  Ord. 

Do.    Gtd.  Assented    .. 

Do.    Pref.  

Do.    Gtd.  Assented     .,        .. 

Do,    Def 

Do.    Gtd.  Assented     .. 

Do.    4%  Deb ' 

City  ft  8.  Liondon,  6  %  Prel,,  1891 

Do,         Do,         1896    .. 

Do.         Do.         1901    .. 

Do,         Do,         1908    .. 

Do,    i  %  Deb 

Eastings  Trams,  6  %  Pref. 

Do.    44%  Deb 

ale  of  Thanet  Trams,  6  %  Pref, 

Do,    4%  Deb 

Lancashire  United,  6  %  Deb,  . . 
liOndon  and  Suburban,  Ord.     . . 

Do.         Do.     6  %  Cum.  Pref. 

Do,         Do.     4J  %  Ist.  Deb. 


Block 

DlTtdendB 

or 
Share, 

for 

* 

1912. 

1918. 

1 

Nil 

1 

6 

6 

100 

44 

44 

100 

100 

,  , 

,  , 

100 

6 

6 

100 

8 

100 

6 

B 

100 

44 

44 

100 

3 

8 

100 

,. 

4 

100 

4 

4 

100 

,  , 

4 

100 

2 

100 

,  , 

4 

100 

4 

4 

100 

6 

6 

I'^O 

5 

5 

100 

6 

5 

100 

6 

5 

100 

4 

1 

6 

6+ 

100 

44 

44 

6 

n 

100 

4 

4 

100 

6 

6 

1 

1 

, , 

5+ 

100 

44 

44 

Closing 

Qnotntions 

Oct.  7th. 


A-    A 

''0  —  75  xd 
12*  -  W4 
4—6 
86  —  89 
fO  —  63 
9  J  —  f5xd 

76  —  79 
73  —  75 
7^  —  81 

77  -  79 
81  —  83 
76  —  77 
79  —  81 

97  —  99 
P8  —100 

98  —100 
97  -  99 
97  —  99 
93  —  95 

4-    fxd 
66  —  Uxd 

2  1   .,9 
ra —    *i<! 
73  —  78 


77  -  81 


i- 


73  —  78 


Jh 


Riaa 

Present 

+  or 

Yield 

Fall 

p,o. 

£  B,  d. 

,  , 

Nil 

8    3    0 

6    0    0 

+ 

4 

•  . 

6  14  10 

4 

6  13    2 
6    5     3 
5  14    0 

4     0    0 

4  18    9 

5  I    3 

4  16    3 

2  12    0 
4  18    9 
4    0  10 
6    0    0 
6    0    0 

5    1    0 

6    19 

4     4    3 

8    0    0 
6    6    9 
4  17    7 

5  2    7 

6  3    5 

•  • 

,  . 

6  15    5 

NAME, 


Do, 
Do. 
Do, 
Do. 
Metro. 
Do, 


L  indon  Eleo.  Rallw'ys,  4  %  Deb 
L  )ndon  United  Trams,  4  <¥,  Deb 
Adeiropoliian  Hallway  ConBOli  . 

Do.    Surplus  LiandB    .. 

DOi    84  %Deb 

Do,    84  %  Pref 

Do.    84  %  Con.  Pref,  . . 
Metropolitan  Distnot  Ord, 

Do,    6%  Deb 

4%  Deb 

4%  Prior  Lien    .. 
44%  First  Pref.  .. 

84  %  Gtd , 

Eleo.  Trams,  44  %  Deb 

_-.    6%  Deb 

Potteries,  Ord 

Do,    6%  Pref 

Do.    44%  Deb 

South  Metro.  Trams,  6  %  Pref 

Do.    4%  Deb 

Underground     Bleo.    Railways 

Do.    "A" 

Do,    6%  First  Cum,  Ino,  Deb 

Do,    44%  Bonds 

Do,    6  %  Income 
Yorkshire  (West  Riding),  Ord 

Do,    6  %  Pref 

Do.    «i  %  Deb 


Btook 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
I 

100 

1 

100 
10 

I/- 

100 
100 
100 
6 
6 
100 


Dividends 

tor 

1912. 

1913. 

4 

4 

4 

4 

^ 

2|t 

ai 

b| 

«4 

^ 

3* 
34 

Nil 

6 

6 

4 

4 

4 

4 

s 

44 
34 

44 

44 

fi 

5 

34 

o 

44 

6 
i 


6 

44 
6 
Nil 
3 
44 


5 

44 
6[ 
4 


6 

Hi 
44 


ClcBlng 
Qnotattone 

Oct.  7th. 


91  - 

60  - 
454- 
69  - 
83  - 
78  - 
77  - 
33|- 
136  - 

92  - 
95  - 
82  - 
74  - 
82  - 
86  - 


ra~ 
82  - 

68^: 

3S- 

110  - 

99  - 

90  - 

i- 

81- 

81  - 


■  93 

•  64 

•  46 

■  61 

■  85 

■  80 

•  79 
■34i 

139 

■  94 

-  97 

-  81 

-  76 

-  86 

■  89  Id 

:|| 

■  85 

•  I 

■  72 

4 

■  .% 
-112 

101 

-  91 

■  8 

■  3i 

-  86 


RlBe 
+  or 
Fall 


Present 

Yield 

D,o. 


*  8.  a, 

4    6    0 
6    5    0 

3  10    8 

4  10    a 
4    2 
4    7' 
4    8 

Nil 
4  6 
4    6 

4  2 

5  7 

4  la    1 

5  4    8 
5  12    0 


7    5  6 

5    6  5 

H    0  0 

5  11  1 
Nil 
Nil 

6  8  1 

4  9  1 
6  11  10 

Nil 

5  6  0 


ELECTRICAL   RAILWAYS    AND   TRAMWAYS.— COLONIAL   AND    FOREIGN. 


Anglo-Arg.  Trams,  iBt  Pref.     .. 

Do,    and  Pref 

Do.    4%  Deb,    .. 

Do,    44%  Deb 

Do,    6%  Deb 

Anokland  Trams,  6  %  Deb, 
Bombay  Eleo,  8.  &  Trams,  Pref, 

Do.    44%  Deb 

Do,    6  %  and  Deb 

Brazilian  Traction  Light   and  1 
Power  J 
B''lBbane  Trams  Invl,,  Ord, 

Do,    5%  Pref 

Do.    44%  Deb 

B,  Columbia  Eleo.  BIy.,  Def.    .. 

Do,    Pref.  Ord 

Do,    6%  Pref .. 

Do,    44  %  1st  Mort,  Deb.      .. 

DOi    44  %  Vancouver  Deb,    .. 

Do.    4i%Coa.  Deb 

Calootta  Trams,  Ord 

Do,    6%  Pref 

Do.    44%  Deb 

Oape  Electric  Trams       . . 
City  Buenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb, 
Havana  Eleo.  Rly.,  6  %  Bonds 
Kalgoorlie  Eleo.  Trams  ,.        .. 

Do,    6%  A  Deb. 

Do.    6  %  B  Deb 


6 

l\ 

54 

6 

64 

100 

i 

4 

100 

44 

44 

100 

6 

6 

100 

6 

5 

10 

6 

6 

100 

44 

4i 

100 

6 

5 

$100 

6 

6t 

B 

8 

8t 

6 

6 

6 

100 

44 

4* 

100 

8 

8t 

100 

6 

6 

IOC 

6 

5 

40 

* 

44 

100 

4 

4^ 

100 

4 

"^ 

6 

7: 

6t 

6 

6 

5 

100 

44 

44 

1 

5 

6 

5t 

5 

100 

4 

4 

100 

6 

5 

$1000 

K 

6 

1 

Nil 

,   . 

100 

6 

5 

100 

8 

4i|- 

V2  - 
964- 
984- 
100  - 
lOf- 
94  - 
96  - 


■  4^ 

•  4g 

•  94 

-  984 
1004 

-102 

■  114 

-  96 

-  99 


914-  924 


74 

n 

89 
121 
109 

99 
100 

no 

8) 
6  • 

41 
96^ 

9^^ 

904 

944 

^' 

85 

as 


-  71 

-  54 
-1C2 
-124 
-113 
-102 
-103 
-1C4 

-  92 

-  64 

-  64 

-  99 

-  a 

-  54 

-  97 

-  944 

-  984 

-     A 
90 
86 


6  11    4 

5  18  11 

^  ^ 

4    6    1 

,  , 

4  11    6 

4  19    6 

4  18    0 

5    4    4 

•  • 

4  13    9 

6    1    0 

-4 

6    9    9 

5    5    0 

,, 

4    8  11 

, , 

4    8    3 

-  4 

6    9    1 

-2 

5    6    2 

-2 

4  18    0 

4    7    6 

H  1 

4    6    7 

—2 

4  12    6 

6  15    5 

4  17    7 

4  11    0 

6    8    1 

-1^ 

4  11    0 

4    2    6 

5    5  10 

5    1    6 

Nil 

6  11    1 

La  Plata  Bleo.  Trms,  Ord. 

Do,    Pref 

Lisbon  Eleo,  Trams,  Ord,         .. 

Do.    6%  Pref 

Do,    5  %  Deb 

Madras  Eleo.  Tr.  6%  Cum.  Pref. 
„  £lec.  Tr.  u»04),  Deo,  .. 
Manaos  Trams  &  Lt,,  1st  Deb, . . 
Manila  Eleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  6  %  Bonds    .. 

Do.    6%  Bonds 

Para  Eleo.  Rlys.  &  Lt„  Ord,     . . 

Do,    6%  Pref 

Do,    5%  1st  Deb 

Perth  (W.A.)  Eleo.  Tr„  Ord.    .. 
Rangoon  El.  Tr.  &  Sup,,  Pref. .. 

Do.    44  %  Ist  Deb 

Biode  Janeiro  Trams,  Ist  Mort.  ] 
6  %  Bonds  J 

Do,    6  %  Mort,  Bonds 
Sao  Paolo  Tram,   Lt.  and  P.  1 
6  %  Ist  Deb,  i 
Singapore  Trams,  6  %  Deb,     . . 
Southern  El,  Tr.  B.A.,  6  %  Deb 
Un.  Eleo.  Trams  Monte  Video  .. 

Do.    6  %  Pref 

Do,    6%lBtDeb 

Winnipeg  Eleo,  Bly„  4}  %  Deb. 


1 

1 
1 
1 

100 
5 
100 
100 
$!000 
SLOO 

100 
6 
6 

100 
1 
6 

100 


100 

.^500 

100 
100 
6 
6 
100 
100 


4Sd. 

6 

6 

0 

6 

6 

6 

6 

T 

6 

6 
10 

6 

6 

64 

6 

44 


6 

B 

B 
6 
7 
6 
6 
44 


6 
6t 
6 
6 
6 
6 
6 
5 
7 
5 
6 

lOf 
6 
6 

6 
44 
5 
5 


6 
5 
7 
6 
5 
44 


i-   4 

i-  I  xd 

,  , 

1-  li 

ii-    ift 

.  . 

91  -  96 

,  , 

4g-    5  xd 

.. 

101  -103 

•  • 

87  -  89 

,  , 

97  -  99 

,  , 

89  —  !2 

-14 

90  -  62 

-1 

93  —  i5 

-4 

6-6; 

4|  -    6i 

984-100; 

14-    li 

5—64 

95  -  97 

IC04-IC24 

-2 

93  —  95  xd 

-4 

102  —  101 

£6  -  EO  xd 

93  -  95 

41-     5 

m-    5A 

H7  -100 

984-1004 

> 

0 
1 

0 

a 

0 
1 
4 
0 
a 

8 

6  4 

13  10 

17  1 

19  6 

0  0 


9 
12 


4  17  7 

5  5  3 

4  16  2 

6  11  1 

5  5  3 

7  0  0 

6  18  7 
6  0  0 
4  9  7 


MANUFACTURINe  COMPANIES. 


Aron,  Ord. 

Do.    8%  Pref 

Babcook  &  Wlloox  ..        .. 

Do,    Pref 

British  Aluic  ini  im,  Ord, 

Do,    6  %  cum.  Pref 

Do,    6  %  Prior  Lien  Debs,  . . 

Do,    Deb.  8tk 

B  I.  &  Helsby  Cables 

Do.    Pref 

Do.    Deb 

British  Thomson-Honston,  Deb, 
British  Westinghonse,  Pref,    .. 

Do.    Deb 

Do,    6%  Prior  Lien    .. 
Browett,  Lindley,  Ord 

Do.    Pref 

Brush,  7%  Pref 

Do,    6  %  Prior  Lien  Deb.     . . 

Do,    44%  Deb 

Do.    44  %  Second  Deb, 
Callender'B  Cable 

Do.    Pref,  

Do,    Deb...        ..        ••        a, 
Castner-Eellnet 

Do.    Deb...       ••       ••       •. 


7 

6 

6 

16 

6 

6 

,. 

6 

6 

100 

6 

5 

100 

6 

6 

6 

10 

6 

6 

6 

100 

4 

44 

100 

4 

44 

8 

Ni 

100 

4 

4 

100 

6 

6 

1 

•  • 

1 

,  , 

,   . 

a 

Nil 

100 

6 

5 

100 

a 

44 

100 

44 

6 

15 

6 

6 

6 

100 

44 

ih 

1 

20 

100 

44 

44 

H 


SI" 

H 

i^ 

93  • 

85  ■ 

8i- 

6  ■ 

100 

921 

a- 

66  • 
100 

a/. 

8/- 
0 

704 
854 
28 
11 

hO 

102 


13 


f6' 

41 

87 

-H 

e|xd 

6* 

1(3 

95i 

1| 

63 

■lOdxd 

4  2 

8/. 

8,6 

i 

■  754 

-404 

27 

•  "1 

■    f* 

■  99 

■    3^» 

■105 

8  12    4 

7  la    4 

6    0    5 

4    3    6 

6    8    0 

6    4    2 

5  15    0 

5  14    3 

4  12     4 

4    7    5 

4  14    0 

Nil 

5  15  11 

6  16    6 

Nil 

Nil 

Nil 

6  12    5 

11    2    2 

16  13    4 

6    7    8 

4  17    7 

4  10    6 

6    1    7 

4    6    9 

Cromp*on  ft  Co.,  Deb.    .. 
Dick,  Kerr 

Do,    Pref.  ..        .. 

Edison  &  Swan,  A,  £8  paid 

Do,    f  ally  paid  . . 

Do.    4%  Deb 

Do,    6  %  Second  Deb. 
Electric  Oonstraotion    .. 

Lo,    Pref 

Greenwood  &  Batley,  Pref. 

Do,    Deb 

General  Eleotrio,  6%  Pref. 

Do,    Deb 

Henley's,  Ord 

Do,    Pref. 

Do.    Deb 

India-Rubber,  a.  ft  T,    .. 

Do,    Pref 

Telegraph  Constrootion.. 

Do.    Deb 

Wlllans  ft  RoblnioD       .. 


100 

6 

1 

Nil 

,  , 

1 

ft 

6 

B 

Nil 

B 

Nil 

100 

4 

4 

100 

6 

6 

1 

6 

1 

7 

7 

10 

T 

7 

100 

6 

10 

6 

6 

100 

4 

4 

B 

16 

lot 

6 

44 

44 

100 

44 

44 

10 

74 

10 

6 

6 

la 

ao 

5t 

100 

4 

4 

too 

4 

4 

644-  B94 

li-  i| 

68  —  62 

63  -  68  sd 

A-    U 

'«-    1^ 
61-    7i 

92  —  94 
94-  ICJ 

87  —  92  xd 

12i-  13 

4^<i-   5  A 

101-103 

13i-  Ui 
9i-  104 

37  —  89 

96  —  98 

66  —  60 


8    8    0 


6  17    2 
Nil 
Nil 

6  9    1 

7  7 
7  6 
6  11 
9  13 
6  4 
6  14  8 
4  7  11 
6  16  5 
4  8  11 
4  7  6 
6    5 


8 

4  18  9 
6  3  1 
4  1  8 
6  13    4 


*  UclesB  otherwise  stated  all  shares  ate  fully  [aid. 


t  Interim  dividend. 


Bank  rate  of  Diacount  5  p«r  c«nt.,  October  2ncf.  1913. 
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THE  BRITISH  ASSOCIATION.-IV. 


Sir  JosEiMf  liARMOR,  F.R.S.,  gave  a  short  preliminary 
note  on  "Protection  from  Ijightning,"  in  Section  A.  He 
said  the  influence  of  a  lightning  conductor  depended  upon 
its  causing  a  modification  of  the  electric  field.  The  building 
attracted  the  charge  of  electricity.  The  lightning  rod  Avas 
designed  to  carry  off  the  discharge  when  it  reached  it.  The 
rod  must  be  efficiently  earthed  and  connected  with  any 
metallic  masses  in  the  building.  Separate  spears  projecting 
upwards  from  the  corners  of  the  building  did  not  much 
affect  the  electrical  field  ;  but  if  they  were  connected  at 
their  summits  by  horizontal  wires,  they  would  raise  the 
electrical  field  to  a  plane  above  the  top  of  the  building  and 
would  thus  take  the  discharge,  which  they  helped  to  attract, 
before  it  could  reach  the  building. 

Sir  Oliver  Lodge,  who  took  part  in  the  discussion,  sup- 
ported this  conclusion,  which  he  said  was  borne  out  by 
experiment. 

On  Wednesday,  the  concluding  day  of  the  meeting,  Sec- 
tion G  devoted  itself  to  civil  engineering  ;  to  Panama  Canal 
landslides  ;  the  Snow  Hill  S'tation  at  Birmingham  ;  harbour 
work  ;  and  sand  bars,  all  subjects  somewhat  out  of  our  line. 

Section  A  worked  on  Tuesday  afternoon,  Prof.  Bragg's 
paper  on  the  work  carried  out  by  himself  and  his  son  on 
X-rays  and  crystals  attracting  a  great  deal  of  attention. 

On  Wednesday,  in  Section  A,  Mr.  J.  S.  Anderson  read  a 
paper  on  a  "  New  Method  of  Sealing  Electrical  Conductors 
through  Glass."  The  metal  and  glass  are  fused  together  in 
the  usual  way.  After  it  has  cooled  to  a  red  heat  the  seal 
is  immersed  in  an  oil  bath  for  two  or  three  seconds,  several 
times,  until  it  is  completely  cooled.  This  method  is  applic- 
able to  all  kinds  of  glass. 

In  Section  B,  on  Tuesday,  Mr.  Frederick  Soddy,  F.R.S., 
contributed  a  most  interesting  paper  to  a  crowded  audience, 
on  the  "  Radio- Active  Elements  and  the  Periodic  Law." 
He  stated  that  during  the  present  year  the  general  law 
governing  the  passage  through  the  periodic  table  of  the 
elements  in  process  of  radio-active  change  had  been  dis- 
CDvered  ;  and  that  it  was  now  possible  to  write  the  three  dis- 
integration series  of  uranium,  thorium  and  actinium  across 
the  periodic  table,  so  that  each  of  the  27  substances  of 
which  the  chemistry  was  known,  fell  into  its  proper  place. 
He  remarked,  in  conclusion,  that  although  these  advances 
showed  that  matter  was  even  more  complex  than  chemical 
analysis  alone  had  been  able  to  reveal,  they  indicated  at  the 
same  time  that  the  problem  of  atomic  constitution  might  be 
simpler  than  had  been  supposed  from  the  lack  of  simple 
numerical  relations  between  the  atomic  weights.  Mr.  A. 
Fleck  and  Dr.  Hevesy  followed  with  papers  on  the  radio- 
active elements. 

The  general  concluding  meeting  took  place  on  Wednesday 
at  the  Midland  Institute. 

Sir  Oliver  Lodge  proposed  a  vote  of  thanks  to  the  Lord 
Mayor,  Lieut.-Col.  E.  Martineau,  and  the  Corporation  of 
Birmingham,  and  to  the  citizens  for  their  generous  hospi- 
tality, to  which  the  I^ord  Mayor  and  Aid.  Bowater 
responded. 

Principal  Griffiths,  of  Cardiff",  proposed  a  vote  of  thanks 
to  the  University  and  other  institutions,  to  which  Mr. 
Gilbert  Barling  (the  Vice-Chancellor),  and  Dr.  Sumpner. 
Principal  of  the  Municipal  Technical  College,  responded. 
The  local  secretaries,  Messrs.  H.  Heaton,  J.  Humphreys,  W. 
Byng  Kenrick,  and  Prof.  Gamble  were  also  thanked,  and, 
truly,  their  energy,  ability  and  courtesy  had  been  appreciated 
on  all  sides. 

Seldom  has  a  longer  or  more  interesting  list  of  works  to 
be  visited  been  offered  to  the  Association.  Set  visits  were 
arranged  with  the  Metropolitan  Amalgamated  Railway 
Carriage  and  Wagon  Co.,  Ltd.  ;  Messrs.  Milward  &  Sons, 
needle  manufacturers  ;  IMefesrs.  F.  &  C.  Osier,  glass  making 
and  cutting  ;  Messrs.  Avery's,  Ltd.,  weighing  machines  ; 
Messrs.  Elkington  &  Co ,  silver  plating  ;  the  Birmingham 
Small  Arms  Co.,  Ltd.  ;  Messrs.  Cadbury  Bros.  ;  the  Great 
Western  Locomotive  Works  at  Wolverhampton ;  ^Messrs. 
Alfred  Hickmans,  Ltd.,  and  the  Daimler  Co.,  Ltd.,  at 
Cov'entry.  The  last-named  firm,  employing  over  5,000 
hands,  welcomed  a  large  party,  and  showed  them  over  the 
works,  which  is  up  to  date  in  every  respect. 


The  visitors  were  especially  struck  with  the  lightneit 
and  good  ventilation  of  the  whole  establishment,  even  the 
iron  and  steel  foundry  being  light  and  sf^cions  to  a  degree 
seldom  associated  with  that  department.  Each  viBitor  wai 
given  a  sumptuous  catalogue  and  an  ingenions  cardboard 
model  of  the  standard  sleeve-valve  eng'ne,  which  is  mtde 
throughout  on  the  premises,  and  is  now  fitted  to  all  the 
motor-cars  turned  out.  Electric  starting  and  lighting  9^i% 
are  being  developed,  and,  indeed,  electric  lighting  of  the 
cars  has  been  the  standard  practice  of  the  firm  for  some  time. 

An  interesting  object  in  a  bay  of  the  erecting  shop  wag 
the  powerful  petrol  loa)motive,  which  was  described  by  Mr. 
Lanchester  in  Section  G.  The  works  are  electrically-driven 
throughout,  the  power  being  derived  from  Diesel  engines  of 
the  vertical  type,  burning  crude  oil. 

Many  other  works  invited  the  inspection  of  members, 
some  without  restrictions,  others  only  by  special  arrange- 
ment ;  brewing,  bedstead-making,  bridge-building,  chemical 
works,  cycle-making,  coal-mining,  gun-making,  hollow  ware, 
jewellery,  watch-making,  steel  pens,  saddlery,  and  stationery, 
were  amongst  the  trades  exhibited.  Messrs.  Belliss  and 
Morcom's  Engineering  Works  attracted  a  large  party.  The 
municipal  electricity  works,  gas,  water  and  sewage  work* 
were  all  visited. 

It  was  noticeable  that  only  one  tube-drawing  and  rolling 
mill  establishment  opened  its  doors,  and  none  of  the  rubber 
works.  At  the  works  of  Messrs.  Winfield's  Rolling  Mills, 
Ltd.,  copper  and  brass  tubes  and  sections  and  wire  are 
produced. 

One  of  the  most  interesting  things  to  be  seen 
in  Birmingham  is  a  Boulton  and  Watt  condensing 
beam-engine  of  350  H.P.,  bearing  the  date  1825,  and  still 
doing  its  full  share  of  the  work.  The  working  pressure 
is  20  to  25  lb.  to  the  sq.  in.  Side  by  side  with  it 
works  a  300-h.p.  motor  on  the  Birmingham  Corporation 
mains. 

The  social  side  of  the  meeting  was,  as  might  be  expected, 
well  looked  after,  and  the  entertainments  included  a  crowded 
and  brilliant  reception  by  the  Lord  Mayor,  in  the  beautiful 
Art  Galleries  ;  and  special  performances  at  the  Prince  of 
Wales'  Theatre,  the  Picture  House,  and  the  theatre  of  the 
Birmingham  Repertory  theatre. 

There  were,  as  usual,  two  evening  discourses,  the  first  on 
"Explosions  in  Mines,"  by  Sir  H.  Cunyughanie,  K.C.B.,and 
the  second  on  "  ^lissing  Links  among  Extinct  Animals," 
by  Dr.  Smith  Woodward,  F.R.S. 

Several  "  Citizen's  Lectures  "  were  well  attended,  and  much 
appreciated,  one  being  by  Dr.  Taushan  Cornish,  on  the 
"  Panama  Canal,"  and  another  by  Mr.  Frederick  Soddy,  on 
"The  Evolution  of  Matter."'  Dr.  Walter  Rosenhain  also 
lectured  on  "  Metals  under  the  Microscope." 

Taken  altogether,  the  Birmingham  meeting  must  be 
reckoned  as  a  great  success.  The  British  Association  does 
important  work  in  "  spreading  the  light,"  even  sometimes 
carrying  the  torch  a  few  steps  forward.  Perhaps  it  inspires 
the  love  of  science  in  the  Newtons  and  Kelvins  of  the  future. 
At  least  it  gives  sufficient  publicity  to  th-^  progress  of  science 
to  instruct  the  multitude  up  to  the  point  of  tolerating  its 
work.  Some  day  it  may  go  further  and  inspire  campaigns, 
and  induce  votes  for  practical  assistance  from  the  Govern- 
ment. If  the  splendid  help  it  receives  from  the  Press — 
not  Ox.ly  the  technical  Press,  but  the  daily  papers — were 
fully  appreciated,  and  fully  utilised,  we  feel  sure  that  it 
would  attract  many  more  contributions  of  first-rate 
importance,  and  bring  together  the  whole  body  of  scientific 
workers.  No  other  institution  enjoys  the  publicity  which  is 
given  to  the  proceedings  of  the  British  Association,  and  no 
other  receives  such  hearty  support  in  the  shape  of  ungrudging 
work  and  lioundless  hospitality  from  the  localities  it  visits. 


Smoke  Abatement. 


Dii.  R.  Lkssing  read  a  paper  in  Section  B  on  "  Smokeless  Fael 
and  Coal  Oil,  and  their  relation  to  Smoke  Abatement,"'  in  •which  he 
emphasised  the  importance  of  the  lofses  indicated  by  the  production 
of  smoke.  As  the  result  of  improvements  in  the  dts'gn  of  furraces 
and  in  the  provision  of  facilities  for  the  control  of  their  working, 
he  said,  a  diminution  of  the  smoke  evil  had  been  noticeable  during 
recent  years.  Fart  of  the  improvement  had  been  due  to  the  law 
against  the  emission  of  black  smoke  from  industrial  furnaces,  and 
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to  the  efforts  of  the  Coal  Smoke  Abatement  Society,  but  the  pollu- 
tion of  the  atmosphere  by  the  domestic  chimney  continued  unabated. 
The  pro  wing:  p.ipularity  of  eas  fires  mipht  prevent  a  further  increase 
of  the  coal  consumption  for  hou8eh.)ld  purposes,  but  five  tons  of 
coal  ha'l  to  be  carbonised  to  produce  gas  equal  in  heatinjj  value  to 
one  ton  of  coal,  and  the  excess  of  pan  coke  made  vfas  more  than 
likely  to  prove  a  drutr  in  the  market.  Some  palliative  appeared  to 
lie  in  the  direction  of  carbnnisation  of  house  coal  at  lew  tempera- 
ture—about  400*  or  600*0.,  as  compared  with  1,000-1,200*  C.  in 
ordinary  coal-eras  manufacture.  This  would  yield  a  "semi-coke" 
or  "smokeless  fuel,"  a  larper  quantity  of  tar  and  ammonia,  and  a 
richer  eras,  but  less  than  half  as  much  gas  as  in  the  case  of  high- 
temperature  carbonisation. 

A  number  of  processes  for  low-temperature  carbonisation  have 
been  brought  forward,  notably  the  ill-starred  "Coalite"  venture. 
The  demand  for  liquid  fuel  has  led  inventors  to  endeavour  to  recover 
the  largest  possible  quantity  of  "  coal  oil,"  which  is  a  legitimate 
object  of  pursuit,  but  it  is  essential  to  the  success  of  the  new  in- 
dustry that  the  solid  residue  shall  be  the  main  product,  with  gas, 
tar  and  ammonia  as  by-products.  The  principal  fault  of  "  semi- 
coke"  as  at  present  produced  is  its  bulkiness,  which  may  be  twice 
that  of  the  same  weiarht  of  coal,  and  entails  expense  and  incon- 
venience. There  is  also  a  higher  percentage  of  ash.  The  solid 
smokeless  fuel,  if  freed  from  ash,  water,  &c.,  will  do  the  heating 
work  of  the  am  mnt  of  coal  from  which  it  is  produced,  and  the 
volatile  constituents  will  satisfy  a  large  part  of  the  demand  for 
motor  spirit,  fuel  oil,  and  pitch  for  road  making. 

It  is  estimated  that  the  annual  loss  of  liquid  fuel  in  domestic 
fires  amounts  to  210,000  tons,  which  would  supply  the  oil  fuel  re- 
quirements of  the  Navy  for  a  year,  instead  of  defiling  the  atmo- 
sphere of  our  towns.  The  "coal  oil"  recoverable  from  house  coals 
by  low-temperature  carbonisation  would  amount  to  three  million 
tons  per  annum.  Thus  a  great  saving  could  be  made,  which  would 
increase  the  National  wealth  and  comfort,  and  help  to  render  this 
country  independent  of  the  supply  of  fuel  oil  from  foreign  sources. 


Db.  G.  T.  Beilbt,  F.RS.,  in  the  same  Section  dealt  with  "Fuel 
Economy  and  Low-Temperature  Carbonisation."  After  referring 
to  the  awakening  of  interest  in  British  coal  consumption  and 
various  reports  on  the  subject,  he  considered  the  application  of 
destructive  distillation  to  raw  coal  as  a  means  of  promoting 
economy,  eflBciency  and  cleanliness  in  its  use  for  industrial  and 
domestic  purpnses. 

The  industrial  applications  of  destructive  distillation,  he  said, 
were  naturally  classed  under  three  principal  divisions  according  to 
the  primary  product  which  it  was  desired  to  obtain  :  hard  coke, 
illuminating  gas,  and  paraflBn  wax  and  oils.  In  each  case  secondary 
products  resulted  from  the  distillation,  and  in  each  case  the  primary 
product  was  being  produced  to  supply  the  demands  of  markets 
which  already  existed.  If  an  important  revolution  in  any  divit-ion 
of  the  industry  were  contemplated,  its  effect  on  these  existing 
markets  must  be  carefully  considered. 

It  was  about  eight  years  since  Mr.  Parker  brought  forward  a 
scheme  for  the  production  of  "Coalite,"  a  smokeless  domestic  fuel 
made  by  the  distillation  of  coal  at  a  temperature  of  400*  to  500°  C. ; 
from  the  gas  engineer's  point  of  view  Mr.  Parker's  proposal 
v^as  regarded  as  revolutionary  and  hardly  worth  serious  considera- 
tion, but  it  contained  the  germ  of  a  very  bier  idea, 

A  fairly  extensive  experience  of  low-temperature  distillation  as 
applied  to  coal  as  well  as  to  oil  shale  led  the  author  from  the 
outset  to  question  whether  the  proposal  to  distil  bituminous  coal  in 
long  vertical  tubes  of  small  diameter  would  be  industrially 
successful.  An  experimental  inquiry  into  the  possibiliti*  s  of  other 
methods  of  distilling  coal  at  a  low  temperature  was  carried  on 
by  him  and  his  colleagues  in  the  works  of  the  Cassel  Cyanide  Co. 
in  Glasgow. 

The  object  was  to  devise  a  form  of  apparatus  In  which  the  ooal 
eonld  be  exposed  to  the  action  of  heat  in  thin  layers. 

The  apparatus  passed  through  various  stages  till  a  unit  with  a 
capacity  of  15  tons  per  day  was  reached.  The  mechanical  difliculties 
to  be  overcome  as  the  scale  of  operations  was  increased  wern  serious. 
They  were  now  preparing  designs  for  a  further  step  in  which  they 
hoped  to  profit  by  the  experience  of  the  past  four  years.  They 
were,  however,  satisfied  that  the  principle  of  exposing  coal  to  heat 
in  thin  layers  was  sound,  and  that  the  production  of  a  mechanically 
perfect  apparatus  into  which  small  coal  was  automatically  fed, 
passed  through  the  distilling  zone  and  finally  passed  out  through 
a  cooling  chamber,  only  required  a  little  more  patient  step  by 
step  development. 

The  greater  part  of  the  coke  from  thi^  unit  plant  had  been  used 
in  water  gas  prodcers,  into  which  it  could  be  passed  while  it  was 
still  warm  and  dry.  It  had  thus  an  initial  advantage  over  the  gas 
works  coko,  which  usually  contained  10  to  15  percent,  of  water. 
The  use  of  the  low-temperature  coke  for  water-gas  making  proved 
quite  satisfactory. 

A  good  deal  of  the  coke  had  also  been  converted  into  briquettes 
for  domestic  fuel.  These  were  easily  kindled  and  kept  alight  in  an 
ordinary  grate  and  burned  almost  without  smoke.  The  experience 
of  numerous  honsftholders  in  Glasgow  in  the  use  of  this  fuel  had 
been  most  encouraging,  and  his  soUeagues  were  quite  satisfied  that 
a  steady  outlet  for  a  moderately  large  output  could  at  once  be 
obtained. 

The  really  significant  points  were  covered  by  the  economic  and 
engineering  questions  :  Can  an  outlet  be  found  for  the  low- 
temperature  coke  ?  and  can  a  satisfactory  apparatus  be  devised  ? 

He  was  not  without  hope  that  ere  long  an  apparatus  would  be 
produced  which  would  tempt  the  orthodox  gas  engineers  to  give 
low-temperature  djstillation  a  serious  trial  on  its  merits, 


A  paper  read  by  Prop.  F.  W.  Burstall  in  Section  G,  to  which 
we  have  already  referred,  dealt  with  the  subject  of  "Liquid,  Solid 
and  Gaseous  Fuels  for  Power  Production  "  on  similar  lines,  but 
in  accordance  with  its  title  the  author  regarded  the  matter  more 
directly  from  the  point  of  view  of  the  power  engineer.  He 
pointed  out  that  the  inherent  difiicultics  in  the  use  of  gaseous  fuel 
rendered  it  unlikely  that  the  gas  engine  could  ever  compete  with 
the  steam  turbine  in  size  of  generating  unit ;  with  liquid  fuel  the 
matter  assumed  a  different  aspect,  and  he  saw  no  reason  why  the 
oil  engine  should  not  be  made  in  the  largest  sizes.  The  difiiculties 
in  the  way  of  constructing  a  practicable  gas  turbine  had  so  far 
proved  insurmountable. 

As  only  50  million  tons  of  crude  oil  were  available  per  annum, 
while  1,200  million  tons  of  coal  were  consumed,  it  was  evident 
that  the  supply  of  oil  was  quite  inadequate  to  take  the  place  of 
coal  for  power  production  on  the  present  scale.  Coal  might  be  car- 
bonised under  altered  conditions  which  would  result  in  a  high 
yield  of  fuel  oils  and  other  compounds  of  value,  especially 
sulphate  of  ammonia,  the  most  valuable  manure  where  nitrogen 
was  needed.  In  a  modern  gasworks  one  ton  of  coal  yielded  11,500- 
12,500  cb.  ft.  of  gas  having  a  calorific  value  of  550  b.th.u,  per 
ft.  ;  10  gallons  of  tar,  and  25-30  lb.  of  sulphate  of  ammonia. 
The  town  gas  could  not  be  supplied  at  much  under  lOd.  per 
1,000  cb.  ft.  A  good  gas  engine  and  dynamo  would  give  1  Kw.- 
hour  for  20  cb.  ft.  of  gas,  costing  0"2d.  for  fuel  only. 

The  author  suggested  that  large  works  be  erected  on  a  suitable 
coal  field,  the  carbonisation  plant  being  placed  near  the  pit  head 
so  that  the  tubs  would  discharge  coal  direct  into  the  bunkers  of  the 
retort-charging  machines.  The  coke  and  sulphate  of  ammonia 
would  be  ready  for  market  without  further  treatment,  but  the  tar 
and  gas  would  be  taken  by  pipe  lines  to  suitable  points,  the  former 
being  passed  through  automatic  stills  for  the  separation  of  its 
valuable  constituents,  and  the  latter  being  employed  in  gas  engines 
for  generating  electricity.  Sulphuric  acid  would  be  recovered  from 
the  exhaust  gases,  and  would  be  returned  to  the  pit-head  for  the 
manufacture  of  sulphate  of  ammonia.  Nothing  except  soda  ash 
would  have  to  be  purchased  in  addition  to  the  coal. 

Producer  gas  had  a  laree  field  for  power  and  heating  ;  120,000  to 
140,000  cb.  ft.  of  gas  and  80-90  lb.  of  sulphate  of  ammonia  could 
be  obtained  per  ton  of  coal,  the  gas  having  a  calorific  value  of 
140  B  TH.u.  per  cb.  ft. 

The  author  held  that  there  was  no  real  rivalry  between  gas  and 
electricity  ;  the  engineer  should  consider  them  both,  with  a  view 
to  obtaining  from  the  coal  the  greatest  yield  of  useful  products. 

Mb.  W.  Hamilton  Patterson  contributed  a  note  on  "  The 
Improvement  of  Combustion  and  Blending  of  Coals."  He  stated 
that  coal  ought  to  be  purchased  not  at  so  much  a  ton,  but  at  a 
certain  price  per  million  units  of  heat,  allowance  always  being  mac'e 
for  ash  contents.  There  was  only  one  form  of  calorimeter  quite 
reliable  for  fuels  ;  that  was  some  form  of  bomb  calorimeter. 
Statements  of  calorific  value  were  sometimes  returned  net  and 
sometimes  gross.  The  net  value  was  the  effective  heat  the  fuel 
could  give  under  a  boiler,  &o.,  being  corrected  from  the  gross  value 
for  the  hydrogen  and  water,  &c,,  in  the  fuel.  It  was  very  peneral 
to  find  the  calorific  value  of  the  oils  overstated  ;  the  difference 
between  gross  and  net  values  averaged  6  per  cent.  Experiments 
were  carried  out  on  mixing  or  blending  coal  under  a  Scotch  boiler 
of  marine  type,  hand  fired,  at  atmospheric  pressure.  The  same 
amount  of  fuel  was  burnt  in  each  test.  Two  coals,  A  and  B,  gave 
the  following  results  when  analysed  :— 


A. 

B. 

Moisture 

10-44  % 

4-08  % 

Ash           

6-10% 

3-57% 

Net  calorific  value          

6,624  cals. 

7,361  cals 

Theoretical      evaporation,      lb. 

water  from  and  at  212T.    ... 

12-15 

1369 

In  a  boiler  test  the  following  results  were  obtained  : — 

A.  B. 

Lb.  water  evaporated  from  and 

at  212°  F 

Time  to  burn,  hrs.  and  mins.  ... 
Boiler  eflScienoy,  from  above    ... 

When  the  two  coals  were  mixed  in  equal  proportions  the  follow- 
ing results  were  obtained  : — 


8-87 

10-56 

2..S6 

4.0 

73  0% 

77-1  % 

Lb.  water  evaporated 

Time  to  burn  in  hours  and  minutes 

From  which  the  boiler  eflBciency  was 


10-54 
3.45 
81-6  % 


Thus  the  mixing  of  the  better  coal  with  the  worse  gave  a  result 
practically  equivalent  to  the  result  which  would  have  been  obtained 
if  only  the  better  coal  had  been  burnt. 

On  the  other  hand,  if  the  mixing  were  not  scientifically  carried 
out,  it  was  possible  to  get  a  result  which  was  worse  than  the  mean. 

Another  case  for  consideration  was  what  practically  amounted 
to  a  treatment  of  coal  with  chlorine.  This  was  the  subject  of  a 
patent  of  the  Fuel  Improvement  Co.,  Ltd,  Ordinary  bituminous 
ooal  in  water  would  slowly  take  up  chlorine,  which  was  absorbed 
by  the  coal,  and  not  by  the  water. 

This  treated  coal  was  very  little  different  to  untreated  coal  in 
appearance,  and  seemed  to  stand  exposure  to  sunlight  and  weather- 
ing as  well.  Its  analysis  was  practically  identical  with  that  of  un- 
treated coal,  and  when  burnt  in  a  bomb  calorimeter  it  gave  rise  to  the 
same  calorific  value.  A  boiler  test  showed  an  increased  evaporation 
of  25  per  cent,  in  favour  of  the  treated  fuel  ;  in  this  cape  a  bitu- 
minous slack.  The  treatment  seemed  to  confer  on  bituminous  coal 
many  of  the  properties  of  anthracite. 
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Badiutelef  raphic  InveHtlgratione. 

H.4>.poTt  •/  the  Com  mitt  fif. :  SiB  OLIVER  LODGE  (^chairm.an\  Db.  W,  H. 

ECCLES  {^secretary. ^. 

(^Section  A.     Abstract.') 

At  a  meetiDjf  held  on  June  13th,  1913,  the  Committee  came  to  the 
ooncluhion  that  the  most  urKent  and  most  profitable  work  they 
could  promote  was  the  invebtigation  of  the  following  large- Rcale 
phenomena  : — 

1.  The  influence  of  sunrise  and  sunset,  of  daylight  and  darknesp, 
and  of  meteorological  conditions,  on  the  propagation  of  electric 
waves  over  long  distances. 

2.  The  origin  and  the  laws  of  "  strays  " — i.«.,  natural  electric 
waves. 

These  are  subjects  which  seem  particularly  suitable  for  the 
British  Associatiun,  since  they  are  such  as  cannot  be  eflBciently 
pursued  by  unco-ordinated  individual  effort. 

In  order  to  promote  the  necessary  widespread  observations,  the 
Committee  propose  to  draw  up  a  simple  scheme  of  instructions 
which  will  be  circulated  to  amateurs  throughout  this  country,  and 
also,  with  the  permission  of  the  companies  concerned,  to  operators 
on  ships.  These  instructions  would  include  directions  for  simul- 
taneous observations  of,  for  example,  the  strength  of  the  time- 
signals  from  such  stations  as  the  Eiffel  Tower,  and  the  average 
strength  and  frequency  of  strays.  The  observations  would  subse- 
quently be  classified  and  reduced  by  this  Committee  ;  and  it  is  ft  It 
that  this  work  would  open  up  at  once  an  almost  unexplored,  and 
exceedingly  promising,  branch  of  research — one  which  cannot  be 
entered  upon  in  any  other  way.  It  is,  of  couree,  essential  that  the 
work  should  be  carried  out  over  a  very  large  area  and  by  very 
numerous  observers  ;  and  after  full  consideration  of  this  fact  the 
Committee  resolved  to  apply  for  a  grant  of  £200  to  enable  the  work 
to  be  started  in  a  thorough  manner. 


THE  MUNICIPAL  TRAMWAYS  CONFERENCE. 


Contacts    between    Electrical    Conductors. 

By  W.  H.  EccLES,  D.SC, 

^Section  A,    Abntract.') 

When  a  current  is  passed  across  a  "loose  contact"  the  relation 
between  the  applied  electromotive  force  and  the  current  produced 
is,  in  general,  not  a  linear  one,  and  no  suflScient  explanation  of  the 
observed  phenomena  has  hitherto  been  offered.  The  present 
author  investigates  whether  the  behaviour  of  contacts  can  be 
accounted  for  by  purely  thermal  actions  in  the  matter  near  the 
contact.  The  Joule,  the  Peltier,  and  the  Thomnon  effects  will  all 
play  a  part,  and  the  alterations  of  resistivity  with  temperature,  as 
well  as  alterations  of  the  geometrical  configuration  of  the  surfaces 
in  contact  caused  by  thermal  expansion,  ought  all  to  be  taken  into 
account.  These  thermal  effects  are,  of  course,  most  noticeable  in 
contacts  between  bad  conductors  of  electricity  and  of  heat,  as,  e.g., 
the  natural  crystalline  oxides  and  sulphides. 

It  is  advantageous  to  separate  contacts  into  two  classes  :  First, 
those  between  like  substances  ;  second,  those  between  unlike  sub- 
stances. In  the  first  class  there  is  in  general  no  thermoelectric 
action,  and  the  non-linearity  of  the  relation  between  applied  e.m.f. 
and  current  is  mainly  due  to  resittivity  changes  produced  by 
Joulean  heating.  In  the  second  class  there  is  in  general  some 
thermoelectric  action  imposed  on  the  resistivity-temperature 
phenomenon  ;  and  in  the  case  of  the  crystalline  subsfancea 
mentioned  the  thermoelectric  actions  may  be  the  more  important. 

For  the  first  class,  theory  yields  a  cubic  equation  connecting 
E.M.F,  and  current.  Experiments  are  adduced  by  the  author 
which  show  that  the  thermal  explanation  is  in  many  ca^es 
suflBcient.  In  the  second  class,  thermoelectric  theory  yields  a 
quantic  equation.  The  curve  connecting  e.m.f.  and  current  takes 
very  various  shapes  according  to  the  signs  and  the  relative 
magnitudes  of  the  Peltier  and  Thomron  coefficients  in  the  sub- 
stances forming  the  contact.  The  author  has  measured  these 
coefficients  in  seme  typical  fubstances  and  has  thus  carried  out  a 
comparison  between  the  theoretical  curves  and  the  experimental 
curves  of  contacts  between  pairs  of  these  substances.  The  evidence 
gathered  in  this  way  tends  in  the  main  to  support  the  theory. 


The  Sensitiveness  of  the  Haman  Skin  as  a  Detector  of 
Low-Tolta^e  Alternating  E.M.F. 

By  Peof.  H.  Stansfield,  D.Sc. 

QSfcfion    A.     Alstract.') 

An  alternating  difference  of  potential  of  40  volts,  with  a  frequency 
of  50  cycle-*  per  second  between  a  piece  of  metal  and  the  human 
boriy,  \*  sufficient  to  produce  a  vibration  which  can  be  felt  when 
the  b»ck  ot  the  hand  is  lightly  rubbed  againtt  the  metal.  If  the 
metal  is  oonnf>cted  to  a  live  wire,  the  observer  shuuld  be  well 
inpulated  from  the  earth. 

The  alternatine  E.M.F.  acting  across  the  thin  hadly-conducting 
surface  layer  of  the  skin  produces  a  rapid  variation  of  the  frictit  nal 
force.  If  the  metal  is  allowed  to  rub  against  the  ear,  instead  of  the 
hand,  the  vibration  is  heard  a-*  a  musical  note. 

The  human  skin  may  be  imitated  for  this  purpose  by  gilding  a 
rounded  lump  of  jelly  with  gold  leaf  and  then  covering  it  with  a 
piece  of  thin  silk.  The  imitation  is  not,  however,  as  sensitive  as 
he  original. 


( Concluded  from  page  556.) 
Urban  Passenger  Transport. 

By  J.  B.  Hamilton,  Leeds  Corporation  Tramways. 

The  provision  of  a  regular  form  of  transit  between  the  centre  of 
the  city  and  the  various  suburban  districts  at  low  faref,  at  frequent 
intervals  and  higher  speeds,  has  complet<-ly  metamorphoMd  the 
distribution  of  the  residential  parts  of  all  the  towns. 

It  has  be«n  found  by  the  writer  impracticable  to  get  figures  illns- 
tratiiig  the  alteration  in  the  distribution  of  the  population  from 
many  of  the  towns  in  the  country.  It  may,  however,  indicate  the 
position  sufficiently  to  state  that  in  Leeds,  in  1912  as  compared 
with  189.5,  just  thortly  after  the  Corporation  had  taken  over  the 
working  of  the  tramways  undertaking,  the  population  residing  in 
the  two  central  businei-s  wards  of  the  city  hao  decreased  in  one 
case  by  25  per  cent.,  and  in  the  other  by  35  per  cent.,  whilst  during 
the  same  period  increases  of  from  40  per  cent,  to  60  per  cent,  have 
taken  place  in  districts  outside  the  central  zone. 

In  1893,  by  means  of  horse  and  steam  cars  and  omnibuses,  the 
number  of  times  the  population  was  carried  was  30,  whilst  the 
average  fare  per  mile  was  ri24d.  For  the  laet  completed  year, 
1912-13,  the  figures  are  &<^  follows:  Number  of  times  population 
carried  during  the  year,  179  ;  average  fare  per  mile,  'Sd.  Thia 
shows  that  the  travelling  habit  has  developed  by  nearly  500  per 
oent. 

The  form  of  traction  necessary  to  meet  the  conditions  must  first 
provide  for  vehicles  capable  of  dealing  with  large  variations  in  the 
number  of  passengers. 

Secondly,  economy  in  operation.  Unquestionably  a  very  large 
proportion  of  the  success  which  has  attended  the  introduction  of 
electric  traction  is  due  to  the  fact  that  its  economy  of  operation 
has  enabled  the  undertakers  to  reduce  fares  lower  and  lower,  find 
it  i«  marvellous  to  note  the  response  in  increased  travel  which  each 
reduction  of  fare  has  produced. 
Immediately  upon  the  Glasgow  Corporation  commencing  operations, 
they  gave  half -penny  fares  of  approximately  half  a  mile  in  length. 
From  time  to  time,  and  within  a  very  short  period,  the  penny  fare 
was  increased  from  one  mile  up  to  two  miles.  The  result  of  all 
this  was  that  on  every  occasion  when  the  fares  were  lowered,  the 
total  receipts  were  increased.  Under  the  last  fare  change  which 
has  taken  place,  ^iz.,  the  granting  of  about  a  mile  for  a  half-penny 
instead  of  half  a  mile  as  formerly,  the  number  of  passengers  within 
a  year  has  increased  nearly  20  per  cent,,  whilst  the  grcss  revenue 
has  increased  by  2  per  cent.,  or  £20,373.  In  Leeds,  since  1902  the 
same  phenomena  have  been  noted. 

Thirdly,  frequercy  of  service,  comfort,  and  speed  of  conveyance. 
The  frequency  of  the  service  must  be  arranged  according  to  what 
experience  has  shown  are  the  requirements  of  each  route.  The  best 
results,  however,  will  be  obtained  by  an  over-provision  rather  than 
with  a  narrow  margin  of  seating  capacity  over  the  actual  number 
who  travel. 

The  point  in  the  whole  matter  is  that  if  a  vehicle  with  a  capacity 
of  approximately  60  passengers  can  be  provided  at  the  same  cost, 
or  less,  than  a  vehicle  with  a  capacity  of  about  34  passengers,  then 
even  at  the  less  busy  periods  of  the  day  it  is  very  likely  to  pick  up 
more  passengers,  and  at  any  rate  will  carry  them,  other  things  being 
equal,  with  greater  comfort  than  a  smaller  vehicle  possibly  could. 

The  higher  the  speed  at  which  the  conveyance  can  travel  with 
safety  in  this  hurrying  age,  the  greater  is  the  attraction  to  the 
public. 

To  enable  a  comparison  of  the  results  of  operation  of  their  tram- 
way undertakings  by  municipalities  to  be  made  on  a  broad  basis, 
I  have  taken  every  town — exc-pt  Londcn,  where  the  form  and 
cost  of  coui-truction  and  other  conditions  are  quite  exceptional — 
which  contains  a  population  of  over  150,000.  These  are  scattered 
over  all  parts  of  the  United  Kingdom. 

The  object  has  been  to  ascertain. — First,  the  average  annual 
earnings  per  car  running  daily  in  the  towns  quoted.  Secondly, 
the  average  cost,  per  mile  and  per  car,  of  running  tho!>e  cars — this 
cost  to  include  operating  expenses,  and  intciest  and  sinking  fund 
required  by  Parliament.  Thirdly  (,")  I  have  estimated  the  annual 
value  per  car  of  the  sums  which  the  various  tramway  under- 
takings pay  for  maintenence  of  paving  and  sub-structure  under 
Sic.  28  of  the  Tramways  Act  of  1870,  and  which,  although 
unaffected  by  the  operation  of  the  cars,  goes  to  the  relief  of  the 
department  charged  with  the  general  maintenance  of  highways,  and 
(J))  the  amounts  paid  in  rates  upon  lines  only. 

In  the  case  of  motor-'buses  I  have  estimated  the  receipts  (based 
on  the  earning  capacity),  the  expenses  of  running,  the  cost  of  wear 
and  tear  of  roads,  in  respect  of  which  no  contribution  is  made  at  the 
present  time,  and  aho  the  amount  which  would  be  paid  to  the  Inland 
Revenue  as  a  result  of  the  use  of  petrol. 

Dealing  with  these  points  seriatim.  I  find  there  are  27  towns 
with  a  population  of  over  150,000,  and  thatps  a  result  of  tramway 
op-ratiouH  in  these  towns  there  is  an  aggregate  annual  revenue  of 
£6,'ti9,705,  that  the  average  number  of  cars  in  daily  use  on  the 
various  undertakinge  on  the  basis  of  a  14  to  H)-hour  day  is  3,996, 
whilst  the  total  number  of  cars  in  stock  is  5  687. 

Dividing  the  to'al  revenue  by  the  number  of  running  cars, 
the  avera>;e  annual  revenue  per  car  is  £1,694. 

The  total  expenses,  which  include  working  expenses,  interest, 
and  sinking  fund,  income-tflx,  rental  of  lines,  less  credits  for  bank 
interests,  ko.,  amount  to  £5  607,732, 

The  total  mileage  run  amounts  to  146,<<10,902,  which  gives  an 
average  cost  per  mile  for  expenees  of  9l67d. 

The  average  annual  mileage  per  car  is  36,740  ;  and  multiplying 
this  by  the  expenses  per  oar-mile  gives  an  average  coat  per  car  per 
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annum  of   ill, 405,   whioh   deducted   from  the  earninprs  leaves  a 
surplus  of  £291. 

The  amounts  shown  in  the  published  accounts  for  rates  do  not 
separate  the  amounts  paid  for  buildinps  and  for  lines.  It  seems  to 
the  writer  that  the  amount  of  Iate^^  for  tramways  should,  for  the 
purpose  of  comparison  with  motor-'buse?,  be  confined  to  lines  only. 

As  the  basis  of  allocation  of  the  rates  to  be  made  as  between  lines 
and  buildings,  I  have  taken  the  Leeds  accounts  as  an  illustration. 
From  these  I  find  that  about  76  per  cent,  of  the  total  rates  is  for 
lines  and  25  per  cent,  for  buildings.  In  Leeds  the  tramways  under- 
taking owns  the  power  station,  which,  in  this  case,  therefore,  is  a 
portion  of  the  25  per  cent. 

The  total  annual  charge  for  rates  on  lines  and  buildings  for  the 
27  tramway  undertakings  amounts  to  £315,239.  Allocating  this 
as  between  lines  and  buildings  on  the  Leeds  basis,  viz.,  75  per  cent. 
of  the  amount  for  lines,  gives  £236,429,  or  £59  per  vehicle. 

It  is  impossible  from  the  accounts  of  the  various  tramway  under- 
takings to  get  an  accurate  statement  of  the  amount  wJiich 
Clause  28  of  the  Tramways  Act  imposes  upon  tramway  undertakers 
as  apart  from  costs  incidental  to  the  construction,  maintenance, 
and  renewal  of  the  rails.  There  is  no  doubt  that  the  presence  of 
the  rail  dotfe  cause  a  certain  amount  of  extra  wear  upon  the  setts 
which  are  placed  alongside  of  it,  whilst  rail  movement,  which  from 
time  to  time  must  occur  on  all  routes,  also  increases  the  cost  of 
maintenance  of  the  paved  surface. 

To  form  a  reasonable  estimate,  I  have  assumed  that  the  cost  of 
the  maintenance  of  the  concrete,  the  paving  bed  and  setts  at  the 
periods  when  the  rail  requires  to  be  taken  up  should  be  taken  to  be 
work  performed  not  for  the  tramways  undertaking,  but  for  the 
advantage  of  the  highways  rate. 

For  that  assumption  I  have  estimated  the  average  life  of  the 
rail  at  16  years.  The  whole  of  the  maintenance  of  the  setts  during 
the  15  years  of  the  life  of  the  rail — and  this  is  a  considerable  item 
— I  have  charged  as  being  directly  caused  by  the  presence  of  the 
raiK  On  this  basis  I  find  that  at  the  end  of  16  years  a  sum  of 
*  1,331  per  mile  of  single  track  would  be  the  cost  of  taking  up, 
redressing,  and  relaying  the  setts,  repair  of  any  concrete  required, 
and  provision  of  floating,  paving  bed,  &c. 

At  the  end  of  30  years  from  the  laying  of  the  track,  a  cost  per 
mile  of  £3,040  would  be  required  This  figure  represents  the 
replacement  cost  of  the  concrete  bed  and  paving  setts,  &c.,  less  the 
residual  values. 

These  figures  applied  to  the  number  of  cars  give  an  average 
charge  per  vehicle  per  annum  of  £61. 

By  adding  together  the  items  dealt  with,  a  total  is  arrived  at  of 
£411  per  tramway  vehicle  per  annum.  In  other  words,  an  average 
surplus  of  £291  per  car  accrues  from  the  operation  of  tramways  in 
the  towns  referred  to,  and  owing  to  the  presence  and  operation  of 
the  tramways  an  addition  to  that  amount  of  £120  in  rates  paid, 
and  in  maintenance  of  roads,  goes  to  the  general  benefit  of  the 
to  ■vn,  and  in  none  of  these  respects  would  the  operation  of  petrol 
omnibuses  furnish  any  return  to  the  city. 

Turning  to  the  financial  consideration  of  motor-omnibuses,  it 
must  be  obvious  to  everyone  who  considers  it  that  the  carrying 
capacity  of  a  passenger  vehicle  is  an  important  factor  in  deter- 
mining its  earning  power. 

In  carrying  capacity  it  is  clear  that  the  motor-' bus,  even  of  the 
most  up-to-date  type,  cannot  hope  to  compete.  On  paved  streets  and 
on  gradients  such  as  exist  in  nearly  every  provincial  town,  such  a 
vehicle  for  passenger  traffic  which  has  a  capacity  of  over  34  passengers 
is  not  a  practicable  proposition.  It  is,  of  course,  quite  easy  to 
increase  the  engine  and  size  of  the  vehicle,  and  relatively  its  load, 
but  it  is  not  possible  to  do  so  and  maintain  the  effective  rate  of 
speed  at  which  tramcars  are  operated.  The  question  of  brake 
control,  skidding,  and  road  wear,  becomes  a  most  serious  considera- 
tion, and  indeed  a  prohibitory  condition,  if  the  size  and  conse- 
quently the  weight  of  the  motor-' bus  is  increased  much  beyond  the 
London  type,  which  Feats  34. 

If  the  seating  capacity  of  a  tramcar  at  56  is  compared  with  that 
of  a  motor-'bus  for  34,  thtn  the  latter  has  only  60  per  cent,  of  the 
capacity  of  a  tramcar. 

It  may  be  urged  that  at  the  periods  of  the  day  when  the  mini- 
mum amount  of  travel  occurs,  a  vehicle  with  a  capacity  of  34  can 
earn  as  much  per  mile  run  as  a  vehicle  with  a  capacity  of  56.  To 
provide  a  comparison,  I  have  caused  very  careful  examination  to 
be  made  into  the  actual  results  obtained  from  tramway  operation 
on  a  representative  route. 

On  the  assumption  for  the  purposes  of  this  paper  that  each  'bus 
will  earn  80  per  cent.' of  each  tramcar's  receipts,  then  as  the  latter 
as  shown  earns  £1,694,  each  motor-'bus  would  earn  £1,355  running 
the  same  number  of  miles  per  annum,  viz.,  36,740. 

With  regard  to  the  cost  of  running  motor-'buses  per  mile,  it 
must  be  agreed  that  considerable  improvements,  which  reflect  them- 
selves in  lessened  costs  of  repairs  and  maintenance,  have  been 
applied  to  motor-'buses  during  recent  years. 

The  physical  barrier  to  the  extension  of  the  tramways  through 
the  centre  of  London  gave  for-  many  years  a  protective  area  to  the 
horse-drawn  omnibus  which,  due  to  the  limitations  of  this  form  of 
traction,  was  only  able  to  extend  its  services  beyond  the  centre  for 
a  very  short  distance  to  the  areas  outside. 

The  advent  of  the  motor-'bus  which  has  superseded  horse  traction, 
coupled  with  the  improvements  in  weight  and  reliability  of  the 
last  few  years,  has  enabled  the  motor-"bus,  subsidised  by  its  pro- 
tected area  and  freed  from  the o»ierous  charges  imposed  upon  tram- 
ways in  the  form  of  ratep,  load  maintenance,  &c.,  to  adopt  an 
aggrpb-'ive  competition  with  the  electric  lines  operated  by  the  London 
County  Council  and  the  various  municipalities  and  private  com- 
panies surrounding  the  central  area. 

This  enormous  volume  of  street  traffic  has  imposed  upon  the  road 
authorities  ia  the  centre   of  London    and   the   Borough  Councils 


around  it,  the  necessity  of  maintaining  a  very  high  standard  of 
road  surface. 

Looking  to  all  these  conditions  which  only  exist  in  London  and 
in  no  other  part  of  the  country,  it  is  obvious  that  an  impartial  con- 
sideration of  urban  passenger  transport  to  be  operated  in  all  the 
great  centres  of  population  in  Britain  cannot  accept  the  revenues 
or  operating  costs  of  motor-'buses  in  London  as  providing  a  fair 
estimate  of  what  might  occur  from  installing  the  same  form,  of 
transport  in  the  provinces. 

Mr.  Pott  who  carefully  prepared  a  paper  last  year,  gave  some 
figures  for  the  cost  per  'bus-mile  of  omnibuses.  As  Mr.  Pott's 
figures  were  evidently  prepared  before  the  very  large  increase  in 
the  cost  of  petrol  during  the  early  part  of  the  present  year,  I 
estimate  an  increase  of  Id.  per  mile  for  petrol. 

Further,  the  figures  do  not  include  any  sum  for  depreciation. 
On  the  basis  of  the  time  allowed  by  Parliament  for  sinking  fund, 
viz.,  five  years,  this  amounts  on  a  mileage  of  about  26,000  miles  to 
r54d.  per  mile,  making  the  total  cost  lOd.  per  mile. 
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Bodies  and  paint 
Petrol  tax     ... 
Buildings,  repairs  and  maintenance 

Running        ...         ...         

Administration         

Insurance 
Rates  and  taxes 

Licenses        ...         ...         

Accidents 

Interest  on  capital 


Increased  cost  i  of  petrol 
Depreciation ... 


•7d. 

■2.5d. 
•5d. 

1  Od. 
•298d. 
•3d. 
•Old. 

2  617d. 
•76d. 
•Id. 
•12d. 
•075d. 
•4d. 
•4d. 

7-52d. 

1-Od. 

l-54d. 

1006d, 


In  the  case  of  municipalities  whose  figures  are  usually  available, 
the  costs  of  operation  are  as  follows: — Keighley,  16d,  ;  Halifax, 
12'7d.  ;  Eastbourne,  14  39d.  per  mile. 

Any  conclusions,  however,  drawn  from  the  figures  appertaining 
to  Keighley  or  Eastbourne  would  be  unfair  to  the  motor-'bus,  inas- 
much as  these  are  mainly  vehicles  which  are  not  of  the  most  modern 
type. 

On  the  basis  of  lOd.  per  mile,  the  total  expenses  per  vehicle 
would  be  £1,631.  This  amount  is  greater  than  the  earnings,  and 
therefore  leaves  a  deficit  of  £176  per  vehicle  per  annum. 

Much  discussion  has  taken  place  during  the  last  year  or  two  on 
the  question  of  road  maintenance  by  vehicles,  and  in  a  previous 
part  of  the  paper  the  writer  has  stated  that  in  his  view  the  time  is 
now  urgent  when  amendments  to  the  existing  law  as  to  the  method 
of  taxation  for  road  purposes  should  be  carried  out.  In  practically 
every  case  during  the  last  Session  of  Parliament  in  which  powers 
have  been  sought  for  railless  cars  and  motor-'buses,  the  decisions 
were  that  they  shall  directly  contribute  to  the  repair  of  the  wear 
and  tear  and  what  was  termed  damage  to  the  highways  in  varying 
degrees.  The  amount  generally  imposed  has  been  Jd.  per  mile.  I 
express  no  opinion  here  as  to  whether  this  is  or  is  not  a  sufficient 
sum,  or  as  to  whether  or  not  in  the  absence  of  charges  being  made 
general  upon  all  road  users,  this  obligation  should  be  placed  upon 
promoters  of  motor-'bus  traction.  I  compare  the  id.  per  car-mile 
which  has  been  imposed  for  running  usually  on  macadamised 
roads,  with  the  amount  of  wear  which  might  occur  upon  streets 
which  are  paved  and  partly  macadamised,  and  as  a  result  dtbit  the 
operation  of  motor-'buses  in  urban  districts  with  ^d.  per  mile  as  an 
estimate  of  the  cost  of  repairing  in  const quence  of  their  running. 
This  amounts  on  the  mileage  to  £38  per  vehicle  per  annum,  and 
increases  the  deficit  from  £156  to  £214.  As  a  crtdit,  however,  to 
this,  there  must  be  given  to  motor-'bus  operation  the  amount  at 
which  the  petrol  they  use  is  taxed  by  the  Government  and  ear- 
marked for  road  purposes.  This  amounts  to  Hd.  per  gallon,  and 
on  the  basis  of  7^  miles  per  gallon  this  amounts  to  a  total  of 
approximately  £31  per  annum.  This  leaves  a  net  deficit  per  motor 
'bus  of  £183. 

This  for  the  whole  of  the  27  undertakings  is  an  annual  loss  of 
£914,085. 

Summarising  the  position,  it  means  that  instead  of  the  vwious 
towns  getting,  as  at  present,  a  profit  in  receipts  and  other  services 
of  £1,642,366,  there  would  be  a  loss  of  £2,556  441,  due  to  the 
assumed  substitution  of  motor-'buses  for  the  existing  tramways. 

Summarising  the  position  as  between  tramways  and  motor- 
'buses,  it  does  not  seem  to  the  writer  that  even  if  tramways  were 
not  already  installed  and  the  expenditure  made,  there  could  be  the 
slightest  hesitation  from  any  point  of  view  in  the  selection  of 
tramways  for  urban  passenger  transport  as  against  motor-'buees. 

Railless  traction,  as  a  means  of  transport  for  urban  traffic,  suffers 
from  the  same  limitation  in  size  which  upplies  to  the  motor-'bus 
and  all  ether  vehicles  which  run  upon  the  road  surface  at  a 
sufficiently  high  speed  to  meet  the  customary  rtquirtments  of  pas- 
sengers. Unlike  the  motor-'bus,  however,  it  is  entirely  free  from 
smell,  and  it  may  also  be  claimed  for  it  that  it  is  almost  entirely 
free  from  the  tendency  to  skid. 

In  total  costs  of  operation  under  ordinary  .conditions,  it  is  at 
least  from  20  per  cent,  to  26  per  cent,  less  per  car-mile  than  motor- 
'buses.  It  is  equal  in  flexibility  in  an  ordinary  width  of  roadway, 
viz.,  30  ft.  to  35  ft.,  to  a  motor-'bus, 
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It  hae  never  been  claimed  for  it  that,  except  nn'lor  special  con- 
ditionn,  it  should  be  fubfltituted  for  tramways  in  caseH  where  very 
larfire  volumes  of  traffic  are  required  to  be  dealt  with,  nor  where  a 
very  close  and  fr«qnent  Hervice  is  necefiwary. 

Its  lessened  co-is  as  compared  with  that  of  motor-'bnses,  and 
its  greater  reliability  in  operatton,  make  it  preferable  as  a  ft-pd»-r  to 
an  electrically  operatpd  undertaking  than  that  form  of  traction. 

Each  case  must  be  judged  on  the  local  conditions,  and  in  relation 
to  the  cost  of  iuHtallation  and  operation.  Routes  can  certainly  be 
more  readily  dropped  and  new  ones  opened  with  the  migratory 
motor-'bus. 

Other  forms  of  supplyinir  urban  transport,  such  as  petrol-electric 
motor-'buses,  storaee  battery,  steam,  &c.,  vehicles,  I  do  not  think 
it  necessary  to  enlarge  upon.  In  every  case  the  remarks  as  to 
higher  costs  of  operation  and  general  dinadvantagea  as  referred  to 
in  connection  with  petrol  motor-'buses,  apply  equally  to  them. 


and  a  new  prfx)ved  tonpue  point ;  large  tranoway  lay-oota 
for  Spain  and  New  Z»^aland,  and  railway  tarnouts,  in  rolled 
manganese  %iee\,  for  the  Metropf>iitan,  Brazilian  and  Argen- 
tine railways  were  also  on  view.  Electric  driving  is  very 
largely  employed  tliroughout  the  works,  and  **  'Tricity " 
electric  ovens  have  V)een  introdufjed  into  the  men's  kitc-ht^n. 

Although  for  certain  reasons  it  was  decided  not  to  hold  a 
tramways  exhibition  on  the  lines  of  that  held  last  year  at 
West  Ham,  the  Tilling-Stevens  petrol-electric  'bus  was  in 
evidence,  and  specimens  of  the  Rotherham  and  Bradford 
railless  trolley  vehicles  had  also  been  imported  for  the  benefit 
of  the  visitors,  whose  time  was,  moreover,  very  fully  occnpied 
during  the  three  days  of  the  visit. 


Discussion. 

Ald.  Littler  (West  Ham),  who  opened  the  discussion,  em- 
phasised the  question  of  the  relative  danger  to  users  of  the  street, 
of  the  motor-'bus  and  tramway,  respectively,  in  the  London  area. 
Although  the  modern  tramway  undertaking  had  its  origin  in  the 
Act  of  1870,  yet  the  defects  of  the  latter,  under  present-day  con- 
ditions, had  resulted  in  the  present  troubles,  Interrunning  was 
common  amongst  the  tramway  undertakings  in  the  eastern  area  of 
London,  and  if  such  facilities  had  been  provided  at  an  earlier  date 
he  doubted  whether  the  present  enormous  'bus  service  would  have 
made  its  appearance  there.  It  was  estimated  that  the  'buses  ran 
65  million  miles  per  annum,  and  carried  some  640  million 
passenger.'',  earning  I'Sd.  per  passenger.  Some  idea  of  the  service 
of  tramway  cars  and  'buses  maintained  could  be  gathered  from  the 
vehicles  passing  Bow  Bridge  in  a  single  hour  in  both  directions — 
viz,  89  cars  contaioiug  an  average  of  20i  passengers  each,  and  87 
'buses  containing  an  average  of  Hi  passengers  prT  'bus.  The 
highest  number  of  passengers  per  car  was  49,  and  per  'bus  31.  If 
full  'buses  replaced  the  tramway  service,  220  per  hour  would  be 
required.  Aid.  Littler  further  gave  copious  extracts  from  reports 
on  London  traffic  conditions  to  prove  the  impossibility  of  supplant- 
ing the  tramway  car  by  the  motor-'bus  ;  he  believed  that  if  the 
London  municipal  authorities  could  get  fd.  per  mile  allocated  to 
them  in  respect  of  road  maintenance  for  the  'bus  services,  they 
would  he  satisfied. 

Mr.  Worby  Beaumont  (London)  said  a  large  proportion  of  the 
arguments  advanced  by  Mr.  Hamilton  had  been  practically  answered 
by  Mr.  Fearnley,  who  pointed  out  the  necessity  of  taking  a  broad 
view  of  traffic  problems  ;  the  author's  paper  was  written  apparently 
with  a  single  view.  The  various  quotations  from  his  (the 
speaker's)  remarks  at  different  times  gave  a  wrong  impres.^ion,  as 
they  were  incomplete  and  separated  from  the  context.  He  had 
never  condemned  tramways  generally,  but  there  were  cases  where 
the  tramway  was  not  the  bast  method  of  traction.  The  London 
traffic  was  unparalleled,  and  the  conditions  could  not  be  met  by 
any  form  of  transit  chosen  solely  on  the  basis  of  cost  to  operate. 
To  give  the  figures  for  running  3  000  'buses  in  London  would  only 
mislead  anyone  operating  30  'buses  in  the  provinces,  and,  generally, 
figures  such  as  those  given  by  Mr.  Hamilton  as  to  costs,  accidents, 
&o.,  were  of  little  real  value. 

Ald.  Smith  (Liverpool)  said  that,  against  all  advice,  the  London 
atJthorities  had  adopted  a  most  expensive  method  of  tramway 
working,  and  they  deserved  the  bard  knocks  they  were  recen  ing. 
The  L.C.C.  and  other  tramway  authorities  were  tinged  with  senti- 
ment, and  their  undertakings  would  not  pay  unless  run  on 
commercial  lines. 

Mb.  a.  Baker  (Birmingham)  while  thanking  the  author  for  his 
paper,  which  contained  useful  arguments,  warned  members  not  to 
go  away  with  the  idea  that  tramways  were  going  to  fill  the  bill 
for  all  time.  It  was  necessary  for  them  to  consider  the  best  means 
of  conducting  traffic  and  to  be  supreme  in  controlling  it  ;  they  mutt 
be  right  up  to  date. 

Councillor  Heather  (Leyton)  said  he  had  warned  them  at  the 
last  convention  that  the  bus  companies  would  in  time  attack  the 
provinces,  and  he  understood  that  this  would  shortly  happen. 
Efforts  were,  he  believed,  now  b-ing  made  to  get  the  licensing 
facilities  enjoyed  by  provincial  towns  transferred  to  a  central 
authority.  If  this  were  an  injustice  to  the  provincial  authorities, 
it  was  obvious  that  the  London  authorities  were  unfairly  treated. 
The  'buses  were  needed,  but  their  favoured  treatment  ehould  be 
removed. 

Mr.  C.  J.  Spenceh  (Bradford)  said  that  tramways  were  the  best 
means  of  passenger  transit  in  towns,  and  the  p»per  stated  their 
case ;  Mr.  Hamilton  decided  to  communicate  his  reply  to  the 
discussion. 


Amongst  the  various  visits  arranged  for  the  "  oflp "  after- 
noon was  one  to  Messrs.  Edgar  Allen  &  Co.'s  works.  Un- 
fortunately, owing  to  a  moulders'  strike,  the  foundry  was 
closed,  and  with  it  the  electric  steel  furnace,  which  we 
believe.  Messrs.  Allen  were  the  first  to  iLtroduce  into 
Shefiield.  However,  the  visitors  were  able  to  inspect  the 
pattern,  machine,  smiths',  and  fettling  shops,  and  were  shown 
the  large  new  foundry  which  is  being  built  in  a  more  central 
position  to  supersede  the  older  one.  In  the  tramway  and 
railway  department,  besides  the  usual  run  of  track  material, 
the  visitors  were  shown  examples  of  patent  pinless  points, 


COAL-CUTTING    MACHINES     AND    COAL 
OUTPUT    FOR    THE    YEAR    1912. 


The  year  1912  will  be  remembered  in  the  coal  trade  as  the 
year  of  the  great  national  strike,  which  lasted  for  a  period 
of  about  six  weeks,  from  the  beginning  of  March  to  the 
second  week  in  April,  and  which  would  have  resulted  in  the 
unconditional  surrender  of  the  men  but  for  the  interference 
of  the  present  Government,  who  passed  an  Act  fi.xing  a 
minimum,  wage  to  most  underground  workmen.  The  efiFect 
of  the  strike,  however,  was  not  so  serious  as  might  be  sup- 
posed, as  prior  to  the  stoppage,  and  in  anticipation  of  it,  the 
coal  trade  was  exceedingly  brisk,  and  during  the  stoppage 
all  stocks  were  exhausted — some  at  very  enhanced  prices — 
and  since  the  pits  restarted  trade  has  been  very  satisfactory, 
and  full  time  has  been  the  rule.  In  fact,  Mr.  Walker,  H.M. 
Inspector  of  Mines  for  Scotland,  in  his  report  says  :  "  I  have 
heard  complaints  of  shortage  of  railway  wagons,  and  at  the 
present  time  (March  13th,  1913)  there  is  a  scarcity  of 
labour  at  nearly  all  the  pits.  The  former  can  be  remedied, 
but  the  latter  is  a  serious  question  and  is  due,  I  think,  in  a 
large  measure  to  the  number  of  mine  workers  who  have 
eciigrated  during  the  last  few  years  to  Canada  and  other 
Colonies." 

In  previous  years  the  output  of  coal  given  in  the  reports 
of  H.M.  Inspectors  of  Mines  has  not  been  strictly  the  ne 
weight,  as  many  owners  returned  the  actual  weight  sent  out 
of  the  pit  before  screening  or  sorting,  but.  this  year  in 
accordance  with  instructions  the  actual  net  weight  has  been 
given  together  with  an  estimate  of  the  weight  of  dirt  thus 
e.xclnded,  but  which  in  previous  years  would  have  been 
included.     Further,  the  value  of  the  coal  is  also  given. 

The  output  of  coal  is  shcvn  in  the  following  table, 
together  with  the  quantity  produced  in  1911  for  com- 
parison : — 

Quantity  and  Value  of  Coal  Raised. 

1912. .  1911. 


Inspeotion 
Lilstrict. 


I 


No.  1.  Scotland 
No.  2.  Newcastle 
No.  3.  Durham 
No.  4.  Yorkshire 
a"d    North 
Midland..    ... 
No.    5.    Man- 
chester  and 
Ireland 
No.  6.  Liverpool 
and     North 
Wales 
No.  7.    South 

Wales 
No.  8.  Midland 
and  Sonthern 
District 


Qunntity. 
Tons. 


39  518,629 
27  834,698 
25,574,551 


64,881,937 

10,416,174 
90.307 


15,894,156 
50,116,624 


Value 


Estimated 

quantity  of 

dirt. 


Quantity. 
Tons. 


I 


16,603,665 
12,804.606 
11,409,934 


26,059,008 

4,029.295 
50,359 


7,093,932 
27,891,043 


613,564 
608.055 
418.507 


275,173 
131,096 

43,000 
151,659 


41,718.163 
30  791.500 
27,909,200 


66,976,877 

11,020,695 
84,664 


16,402,349 
50,200,727 


26,071.862        10,965.493         154,945  i  26.774.049 


Totals...  '  260.398,938    ifi  116,917.235     2,296,5-99  ;271,S78,124 

From  this  we  see  the  output  was  only  11.479,806  tons  less 
than  the  year  previous,  or  allowing  for  the  dirt  which  would  be 
included  iu  the  previous  year's  returns  only  9,183,807  tons. 
From  the  figures  for  1912  we  may  assume  a  weekly  production 
of  five  millions  of  tons,  hence  the  strike  was  responsible  for 
a  loss  of  80,000,000  ♦^ons  of  coal,  and  as  the  value  was  about 
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Os.  per  ton,  this  would  be  equal  to  about  £13,500,000,  of 
which  about  10  millions  would  have  gone  to  the  workers. 
Evidently  the  minimum  wage  Act  was  a  costly  piece  of 
legislation  to  the  miners. 

In  regard  to  the  employment  of  coal-cutting  machinery, 
it  is  notable  that  in  the  Scottish  mines  there  is  an  increase 
of  no  less  than  95  machines,  of  which  92  are  electrically- 
driven  machines. 

The  following  table  gives  particulars  of  the  machines  at 
work  : — 


, — Disk — , 

Bar. 

Chain. 

Per- 

Rotary 

Elec- 

Com. 

cussive. 

heading. 

tricity. 

atr. 

U. 

C. 

E. 

0. 

B. 

0. 

E. 

c. 

No.  1  District 

392 

142 

177 

5 

12 

1 

9 

29 

3 

1 

No.  2        „ 

24 

37 

12 

0 

14 

0 

— 

267 

1 

— 

No.  3 

23 

16 

20 

12 

14 

4 

2 

57 

— 

1 

No.  4        „ 

143 

168 

63 

45 

84 

20 



78 

— 



No.  5 

— 

36 

6 

6 

3 

2 

— 

106 

— 

— 

No.  6 

7 

62 

12 

14 

4 

— 

1 

48 

— 



No.  7        „ 

7 

6 

37 

34 

4 

1 

2 

21 

— 

2 

No.  8 

27 

13 

18 

7 
123 

13 

148 

6 

— 

60 

4 

3 

Totals  ... 

623 

480 

345 

34 

14 

666 

7 

The  disk,  bar  and  chain  machines  are  all  long-wall 
machines  which  are  adapted  for  cutting  on  a  long  face, 
whereas  the  percussive  type  of  machine  is  only  used  in 
narrow  workings,  while  the  rotary  heading  machine,  as  its 
name  denotes,  is  only  used  for  "  heading  "  work.  A  "  head- 
ing "  may  be  described  as  an  advance  tunnel  for  exploration 
or  safety  purposes,  and  is  usually  driven  by  hand. 

Altogether  there  were  at  work  2,444  machines,  of  which 
1,184  were  electrical  machines  and  1,310  driven  by  com- 
pressed air.  Analysing  these  figures  further,  however,  we 
see  that  leaving  out  the  percussive  type  of  machine,  the 
majority  of  the  other  machines  are  electrically  driven,  the 
figures  being  1,120  against  644. 

The  tonnage  obtained  in  the  various  districts  by  the 
machines  is  shown  in  the  following  table  : — 


Electrical 

Compressed 

machines. 

air  machines 

No.  1  district 

6,288.221 

1,380,917 

No.  2 

574.705 

1,170.890 

No.  3 

488,855 

4,34,861 

No.  4 

3,045,927 

3,138,494 

No.  5 

64,5.50 

477,827 

No.  6 

251,299 

1,019,3-16 

No.  7 

335,721 

256.808 

No.  8 

Totals 

655,134 
...       11,744,412 

469,527 

8,348,670 

Of  the  compressed  air  machines  680  were  of  the  per- 
cussive type, seven  were  rotary  headers,  while  the  others  con- 
sisted of  the  chain,  bar  and  disk  long-wall  type  machines  ; 
574  percussive  and  seven  heading  machines  were  re-ponsible 
for  1,441,154  tons  and  2,024  tons  respectively.  Altogether 
there  were  680  percusf-ive  machines,  106  of  which  are  in 
No.  5  district  (Lancashire),  but  the  Ins-pector — Mr.  Gerrard — 
does  not  give  the  quantities  of  coal  obtained  separately,  but 
together  with  44  long-wall  type  machines  they  product  d 
477,827  tons.  The  average  tonnage,  however,  for  each  per- 
cussive machine  is  about  2,510  tons,  so  that  it  may  be  assumed 
that  the  106  machines  in  Lancashire  would  produce,  say, 
266,060,  which,  added  to  the  1,441,154  tons  actually  obtained 
by  the  574  machines,  gives  a  totblof  1,707,214  tons  for  680 
machines,  while  644  long-wall  machines  produced  6,641,456 
tons,  and  1,120  electrical  long- wall  machines  produced 
11,744,412  tons. 

The  figures  are  mainly  interesting  in  showing  the  enor- 
mous difference  in  the  relative  outputs  of  the  long-wall  and 
percussive  types  of  machines,  and  as  we  have  shown  on 
previous  occasions,  a  long-wall  coal-cutter  will,  on  the 
average,  produce  10,000  tons  of  coal  per  annum,  whilst  a 
percus^ive  machine  will  only  produce  from  2,500  to  3,000 
tons,  or  roughly,  less  than  one-third.  It  is  true  the  per- 
cussive coal-cutter  itself  is  much  cheaper  than  the  long-wall 
type,  but  in  regard  to  power  it  is  much  more  expensive,  as 
an  air-compressing  plant  must  be  installed,  and  each  machine 
will  consume  about  the  same  power  as  an  electric  long-wall 
machine  producing  more  than  three  times  the  tonnage. 

Regarding  the  use  of  the  face  conveyors,  there  were  284 
at  work  during  1912,  being  33  less  than  in  the  previous  year. 


This»  however,  is  accoutited  for  by  the  somewhat  peculiar 
circumstances  that  in  the  year  1911  there  were  79  face 
conveyors  at  work  in  the  Lancashire  district,  which  dropped 
to  six  in  the  following  year.  In  other  districts,  however,  they 
increased  by  42,  There  is  no  doubt  that  when  conditions 
are  suitable,  a  conveyor  on  a  long-wall  face  pays  not  only 
by  reducing  the  actual  cost  of  production,  but  by  increasing 
it  as  well. 

It  is  also  interesting  to  note  how  the  output  per  person 
employed  is  decreasing,  as  no  less  than  21,877  more 
persons  were  employed,  while  the  output  was  some  11  million 
tons  less.  Mr.  Wilson,  the  Divisional  Inspector  for  No.  6 
District,  remarks,  "  Complaints  are  very  general  that  suit- 
able labour  is  unobtainable  ;  and  I  am  assured  from  all 
quarters  that  a  reasonable  output  is  not  being  maintained 
owing  to  the  large  numbers  of  workmen  who  daily  absent 
themselves  from  the  mines,  25  to  30  per  cent,  of  absentees 
is  very  common."  This  is  a  very  general  complaint,  and, 
speaking  generally,  the  output  per  person  employed  is 
roughly  about  30  tons  less  than  for  the  previous  year.  The 
strike,  no  doubt,  would  have  some  effect  upon  this  point,  but 
it  is  also  safe  to  say  that  legislation  has  also  tended  towards 
less  work  per  man. 


ARC    LIGHTING    AND    HIGH-PRESSURE 
GAS    FOR    STREET    LIGHTING.* 


To  determine  the  best  and  cheapest  form  of  street  illumination,  the 
Strassburgf  authorities  had  a  street  section  experimentally  lit  by 
different  firms  with  arc  lamps  and  pressure  gas.  Messrs.  Siemens- 
Schuckert,  with  the  consent  of  the  loi  al  authorities,  took  accurate 
measurements  of  the  results  obtained  independently  of  the  tests  by 
the  local  authorities,  and  these  are  summarised  below. 

It  follows  from  the  condition  of  affairs  that  the  various  lighting 
systems  were  in  use  under  the  most  favourable  conditions  ;  the 
current  or  watt  values  were  determined  by  continuous  meter 
records,  partly  before  the  lamps  were  erected  and  partly  during  the 
test  period  by  the  local  authorities. 

Two  classes  of  opea  tjpe  flame  arc  lamps  with  superposed  flame 
carbons  for  50-cycle  A.c.  circuit  were  used,  together  with  high- 
pressure  and  low-pressure  inverted  mantle  gas  lamps  ;  the  latter 
were  spaced  diagonally  along  the  street  curb  on  standards  with  an 
average  height  to  mantle  of  18  ft.  4  in.,  and  also  in  the  centre  of 
the  road  on  cross-wire  suspensions  at  an  average  height  of 
23  ft.  7  in.  These  arrangements  are  subsequently  referred  to  as 
low-pressure  gas  lamps  I  and  II  respectively. 

For  the  photometric  tests  areas  were  marked  off  which  included 
the  entire  space  between  two  lamps,  so  that  the  total  light  flux 
inpinging  on  the  test  area  represented  the  effective  flux  from  one 
lamp  for  the  street  illumination.  With  the  low-pressure  gas  lamps 
arranged  diagonally,  the  test  area  was  extended  to  three  lamps,  so 
that  it  was  defined  by  two  standards  on  the  same  side  of  the  street. 
On  an  average  the  test  area  between  two  lamps  was  approxi- 
mately 634  eq.  yards,  and  owing  to  the  local  conditions,  the  width 
varied  between  19'1  and  164  yards.  On  these  test  areas  some  30 
to  40  photometric  tests  were  made  using  a  Weber  photometer  with 
plaster  and  magnesium  oxide  screen  at  3  ft.  3  in.  from  road  level, 
and  in  all  tests,  shop  window  or  advertisement  lighting  was  extin- 
quiahed.  The  main  results  of  the  test  are  set  out  in  the  following 
table.  It  should  be  noted  that  the  figures  for  consumption  by  the 
arc  and  gas  lamps  include  the  watts  in  the  choker  and  transformer, 
and  the  pilot  jets,  as  determined  by  the  yearly  consumption  : — 


o 

o 

Flame 

Flame 

Class  of  lamp. 

arc,  I. 

arc,  II. 

be 

"^£«i 

L^^mp  distance,  yards 

42 

35 

39  37 

33-45 

39-8 

Width  of  area  illuminated. 

yards        

19  13 

1913 

1913 

18-36 

164 

Area  illuminated  per  lamp 

Fq.  yards 

806 

669 

753 

604 

645 

Watts  or  cb.  ft.  per  lamp- 

hour 

625 

615 

36-12 

228 

22-34 

MeHU  horizontal  illumina- 

tion, lux 

9 

133 

57 

42 

3 

Consumption    for    one  lux 

and  100  eq.  yards 

8-62 

688 

0  8H 

0-9 

115 

Inequality   of  illumination 

max./min.             

5-2 

4 

10  4 

37 

17 

In  calculating  the  cost  of  electricity  or  ga«,  the  values  given  by 
the  Strassburg  authorities  were  used,  they  defined  the  cost  of  gaa 
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*  From  ElehtrotechnfUcher  Ameiger,  No.  69. 
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»fl  23'78d.  per  1,000  cb.  ft.,  and  of  electricity  up  to  10  p.m.,  as 
r44d.  per  KW.-hour,  and  from  then  and  till  morning  as  0'48d,  Based 
on  the  average  yearly  use  of  the  all-nipht  and  the  half-night  lamps 
before  and  after  10  p.m.,  the  mean  price  of  the  KW.-hour  was 
fixed  at  0-828d. 

On  these  figures  the  current  costs  for  one  Lux  100  eq.  yd,,  and  one 
hour,  are — 

For  arc  lamp  1 000714d. 

II 0-0057d, 

and  the  gas  costs  under  similar  conditions — 

For  high-pressure  gas     ...         ...         ...         ...     002d. 

For  low-pressure  gas  I  ...         ...         ...         ...     0021d. 

„  II 0'027d. 

In  conjunction  with  these  very  favourable  results  for  the  arc 
lighting,  the  total  running  costs  for  a  year  were  then  determined. 
The  calculations  are  given  in  detail  to  admit  of  accurate  checking. 

Running  Costs  of  Arc  Lamps. — The  running  costs  comprising 
-carbon  cost,  tax  on  lighting  material,  maintenance,  interest,  depre- 
ciation, are  tabulated  as — 

An  all-night  lamp,  yearly,  approximately    ...     3,800  hours 
A  half-night       „         .,  „  ...     1,705     „ 

Mean  burning  hours  of  all  lamps      ...         ...     2,780     „ 

Mean  consumption  of  one  lamp  per  year — 

0'616  X  2,780  =  1,72»;  KW-hours. 
Mean  current  cost  per  lamp  per  year — 

1,720  X  0-828  =  £5  18s.  8d. 
Price  of  carbons  per  pair,  .S86d.  Burning  hours  per  pair,  16  hours. 
Pairs  of  carbons  per  lamp  per  year,  2  780/16  =  174  pairs. 
Average  carbon  cost  per  lamp  per  year,  174  x  386         ...  £2 

Add  25  per  cent,  for  unconsumed  ends        ...     0 

Lighting  material   tax  per  pair  1  27d.,  tax  per  lamp  per 

year  174  X  1-27 0 

Add  25  per  cent,  for  unconsumed  ends       ...         ...         ...     0 

Maintenance  costs  (cleaning,  carboning,  repairs,  lighting 
and  switching  out)  per  year,  estimate  for  all-night 
lamp  £2  10s.  ;  for  half-night  lamp  £2.     Mean         ...250 
Price  of  lamp,  with  accessories  and  complete  street  span- 
wire  system  £12  lOs.approx.,  interest  at  5  per  cent....     0  12     (■> 

Depreciation   (written  ofiE  in  10  years  entirely)  7'9.t  per 

cent.  10     0 

Running  costs      ...         ...         ...         ...  £8     9     3 

or  143  per  cent,  of  the  actual  current  cost. 

Running  Costs  of  the  High-pressure  Gas  Lamps. — The  running 
costs  comprising  mantle  cost,  lighting  material  tax,  compressed  air 
cost,  maintenance,  interest  and  depreciation  are  tabulated  as  follows  : 

Each  lamp  burns  yearly  3,800  hours  approx.,  of  which  1,765 
hours  are  at  36"12  cb.  ft.  with  two  mantles,  and  2,035  hours  at 
18'46  cb.  ft.  with  one  mantle. 

The  total  consumption  per  lamp  per  year  is  therefore 
1,765  X  36  12  +  2,035  X   18'46  =   101.318  cb.  ft. 

Gas  cost  per  lamp  per  year  101,318  X  2378  =  £10  0'.  8d. 

Price  of  one  mantle  0'66d. 

Average  life  of  a  mantle  as  stated  by  the  Strassburg  authorities, 
160  hours. 

Year's  requirements : — 
1,765  +  2,035  +  1,76.5. 


15 
13 

18 


150 


=  38  mantles 


£1     0  10 


Lighting  material  tax,  l"2d.  per  mantle    ...         ...         ...     0     3     !• 

Compressed  air  cost  per  lamp  per  year       ...         ...         ...     0     6     0 

Maintenance  costs  (cleaning,  mantle  fitting,  repairs,  light- 
ing and  extinction,  assuming  automatic  ignition)  per 
lamp  per  year       ...         ...         ...         ...         ...         ...100 

Price  of  one  lamp  with  complete  street  span- wire  gear  and 
lowering    arrangement,     £18     158.     approximately, 
interest  5  p^r  cent.  ...         ...         ...         ...         ...     0  18     I' 

Depreciation  (written  off  in  10  years  entirely),  795  per 

cent.  1     9  10 

Running  costs £4   19     2 

or  50  per  cent,  of  the  actual  gas  cost. 

Running  costs  of  the  low-pressure  inverted  gas  lamp?. — The 
running  costs  comprising  mantle  cost,  lighting  material  tax, 
maintenance,  interest  and  depreciation  are  tabulated  as  : — 

Each  lamp  burns  yearly  3,800  hours  approximately,  1,765  hours, 
with   three  mantles  at  22"59"cb.  ft.,  and  2,i».{5  hours,  with   one 
mantle  at  7"98  cb.  ft.  The  total  consumption  per  lamp  per  year  is  : — 
-1,765  X  22  59  -I-  2,035  X  798  =  56,100  cb.  ft. 

Gas  cost  per  lamp  per  year,  56,110  X  23'78  =  £5  lis.  2d.  Price 
of  one  mantle,  4  8d.,  average  life  of  cne  mantle  as  given  by  the 
Gas  Cc,  200  hours. 

Year's  requirements  : — 
1,765  X  3  -t-  2,035 


200 


=  37  mantles 


Costs  for  mantle  replacement 

Maintenance  costs  (cleaning,  mantle  fitting,  repairs,  light- 
ing and  extinction,  assuming  automatic  ignition)  per 
lamp  per  year       ...         ...         

Price  of  one  lamp  complete  with  standard  or  street  span- 
wire  gear,  C7  10s.  to  £15  ;  interest  5  per 
cent.  £0     7     6    to 

Depreciation  (written  ofif   in  10  years  en- 
tirely), 7'95  per  cent 0  12     0    to 


£0 
0 


14 
3 


0  15 


0  15     0 


1     4     0 


Runningcosts     ...  £2  13     2     to  £3  12 
or  48  to  66  per  cent,  of  the  actual  gas  cost. 


The  total  running  costs  per  1  lux,  10<.»  B|.  yarJi",  and   1   hour  are 
therefore — 


For  arc  lamps 


I     000714  +  1-43  X  0  0<J714  =  M-0I72d. 


11  00057 

+  1-43  y.  OtH)o7 

=  0  0i:i9d. 

For  high-pressure  gas  lamp<;     0'02 

+  0  5     X  0  02 

=  0  0:id. 

For  low-pressure  gas  lamps  I     0  02 1 

-f  0  48  X  M021 

=  OO.-ild. 

to     0021 

♦   0  66  X  0  021 

=  o03i>d. 

II  0027 

-f  0  48  X  0  027 

-  0  04d. 

to     0-027 

+  066   X  0  027 

=  004  5d. 

These  final  figures  show  clearly  the  immense  soperiority  of  the 
arc  lighting  over  the  different  gas  Hyhttma  for  street  lighting. 

The  accuracy  of  these  tests  was  further  confirmed  by  the  .Str»B»- 
burg  au^^horities  deciding  on  arc  lighting  as  the  retsult  of  their 
own  tests — one  of  the  few  cases  in  whit-h  cheapness  and  not  moni- 
cipal  gas  interec ts  was  the  deciding  factor. 

The  tests  also  fully  confirm  the  results  obtained  by  Prof.  Weddings 
and  in  the  Carlsruhe  tests  of  a  similar  character. 

Taking  equal  total  running  costs  and  the  price  of  0  03d.  for  gas 
illumination,  the  best  result  above  determined,  the  cost  per  KW.-hour 
would  work  out  to  31 8d.  This  confirms  what  is  practically  visible 
at  the  first  glance,  that  these  figures  are  practically  of  general 
application,  and  that  for  all  gas  and  electricity  prices  which  are 
available  for  street  lighting,  the  arc  lighting  is  not  only  the 
cheapest  but  also  the  best  on  account  of  the  exceptionally  high 
degree  of  equality  in  the  illnminati'  n  when  compared  with  the 
tabulated  values  for  the  various  gas  lamps.* 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


Amendments. 

ST.  VINCENT  (WEST  INDIES).— The  Government  of  St.  Vincent 
have  decided  to  admit,  free  of  duty,  eltctric  or  other  appliances 
imported  by  dentists  or  veterinary  surgeons  for  their  own  use  in  the 
exercise  of  their  professions. 

CONGO.— The  export  duties  on  rubber  exported  from  the  Belgian 
Congo  have  been  reduced  as  follows  : — 

Grass  rubber  : 
When  the  price  does  not  exceed  3  francs  per  kg. 
„  exceeds  3  francs  per  kg. 

Tree  or  vine  rubber  : 
When  the  price  does  not  exceed  5  francs  per  kg. 
„  exceeds  5  but  not  7  francs  per  kg. 

,,  u  '  n  "  "1  M 

8  12 

12  francs  per  kg. 


Francs. 

tree 

'25  per  kg. 

free 
-2.".  per  kg. 


■.>o 


Plantation  rubber .. 


free 


The  average  price  during  each  quarter  is  to  form  the  basis  for 
the  calculation  of  the  export  tax  during  the  succredirg  <|uarter. 
This  price  will  be  notified  by  Royal  Decree,  or  by  Ordinance  of  the 
Governor-General  before  the  end  of  each  quarter. 

SOUTH  AFRICA.— In  view  of  many  inquiries  as  to  the  form  of 
the  invoice  which  is  now  necessary  on  entering  goods  for  importa- 
tion into  the  Union  of  South  Africa,  the  Board  of  Trade  have  pub- 
lished a  copy  of  Sec.  103  of  the  recent  Customs  Management 
Act  which  bears  on  the  matter.     It  is  as  follows  : — 

"  103.  The  person  entering  goods  at  importation  shall  produce,  if 
required  by  the  proper  officer  of  Customs,  any  document  relating  to 
the  goods,  and  the  invoice  shall  contain  a  statement  in  a  prominent 
place  made  by  the  suppliers,  showing  clearly  the  current  value  for 
home  consumption  in  the  open  market  for  similar  goods  at  the 
place  of  purchase  bought  in  the  ordinary  manner  from  the  manu- 
facturer or  supplier  in  normal  quantities.  The  invoice  and  any 
covering  statement  shall  also  clearly  show  cost  of  packing  and 
packages." 

SWEDEN. — The  Swedish  Customs  authorities  have  decided  that 
mica,  unmanufactured  or  pulverised,  as  well  as  coloured,  tball  be 
admitted  into  the  country  free  of  duty, 

AUSTRALIA..— The  Australian  Customs  authorities  have  decided 
that  lighting  fixtures  being  circular  electric  lamp  globes  suspended 
by  a  chain  are  to  ^e  dutiable  at  the  rate  of  l'5  per  cent.  <iii  va!.  if  of 
British  origin  ;  similar  foreign  goods  are  to  pay  35  per  cent.  <id  ral. 

FRANCE. — The  Board  of  Trade  have  received  a  copy  of  a  new 
French  finance  law,  which  modifies  the  existing  tariff  of  Consular 
fees.  One  provision  of  this  law  is  that  no  fees  are  to  be  levied  for 
the  rlxa  of  certificates  of  origin  in  respect  of  consignments  of  goods 
valued  at  less  than  100  fr..  and  sent  from  a  country  into  which 
French  goods  of  the  same  value  are  admitted  without  a  certificate 
of  origin,  or  with  a  certificate  of  origin  which  is  r/.w  free  of  charge. 
This  provision  will  apply  to  goods  imported  from  the  United 
Kingdom,  on  which  the  Consular  fee  at  present  leviable  is  il  fr. 
The  revision  is  to  come  into  force  on  a  date  to  be  fixed  by  a  decree 
which  has  not  yet  been  publishcJ.  but  it  is  understood  that  the  date 
in  question  will  not  be  earlier  than  January  1st  next. 

CHINA.— It  has  been  decided  to  levy  a  surtax  of  5  per  cent,  (to 
be  increased  to  7i  per  cent,  if  necessary)  on  all  Customs  duties  paid 
on  goods  imported  into  Chefoo.  in  order  to  provide  funds  for  the 
cnnstrrction  of  a  breakwater  at  that  port. 

*  In  the  original  the  values  are  given  in  metric  and  mark  units  ; 
they  are  here  converted  to  English  and  sterling  values. 
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NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  TET  PUBLISHED.) 

ompiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompsow  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


Appakatus    Foii    Injecting   Fuel    into    Intebnal-Combi'stion  EyoiNEs,  am> 

M1.AN8   FOR   loNiTiNci  THE  SAME.     E.  C.  Blackstons,    F.  Carter  and  E. 

Carter,    'iy.iaa.    Dtcembor  18th. 
Tell-tale  or  Alarm  Mechanism  vor  Use  in  Connection  with  Enoine-Room 

Telegraphs.     H.  Smith  (Smith).    J<J,311.    Doceiiiber  20lh. 
Signals  for  Road  Vehicles.    G.  A.  Holder.    29X26.    December  18th.    (Antil 

8lh,  1913.) 


21,38S.  "Electric  signalling  system  for  railways  and  the  1  ke."  T.  D.  Paeb, 
September  22nd. 

21,390.  "  Eleetric  incandescent  lamps."  V.  Tebby  and  E.  Tehby. 
September  22nd.    (Complete.) 

9' 395.  "  Electrically-illuminated  EhirtbcEcm."'  H.  O.  Henry.  September 
sand. 

21,396.  "Electric  arc  lamps."  FRiTifH  TucMfON  Housicn  Co.,  Ltd, 
(General  Electric  Co.,  LHiited  States.)    September  22Dd, 

21  4iS.-  "Telegraph  instruments  used  in  block-signallirg  en  Railways." 
R.  R.  Habpbr.    September  23td, 

21.445.  "Safety  apparatus  for  electric  lighting  installations."  Boc.  A>on. 
DBS  AcTOMOBiLES  AND  CYCLES  Petjgeot.  (Convention  date,  Dectmber  17tb, 
1912,  France.)    September  23rd.    (Ccmplete.) 

21.446.  "Tiles  for  carrying  and  protecting  electric  cables,  gas-pipes, 
water-pipes,  and  the  like."    A.  J.  Ho\iARD.    September  2Srd. 

21,461.  "Cut-outs  for  electrical  instruments,  glow-lamps  and  the  like."  A.  J. 
DowNES.    September  23rd. 

21,4(2.  "Means  to  be  employed  in  the  electrolysis  of  alkali  chlorides  and 
alkali  earth  chlorides."  A.  Clemm.  (Convention  date,  December  3.' d,  1912, 
Germany.)    September  23rd.    (Complete.) 

21,472.    "  Magneto-electric  machines."    F.  L.  Hollisteb.    September  J3rd. 
21,480.    "  Electrical  connection  devices  for  railway  and   like  vehicles."    L. 
BoiBAriT.    (Addition  to  13,820, 1913.)    September  23rd.    (Ccttplete.) 

2l,5C5.  "  Variable-speed  gear  for  electiically-Iigbted  vehicles."  E.  Ncttall, 
September  24th. 

21, £07.  "  Device  for  an  electric  s.Tstem  cf  signalling  to  and  frcm  trains  and 
signal  cabins  ard  the  like."    J.  6.  Wood.    September  24th. 

21,509.  "Magneto-electric  ignition  sppnialus."  W.  A.  Hill.  (Apparate- 
Bauanstalt  Fischer  G.m.b.H.,  Getmany.)    September  24th, 

21,t37.    "  Electric  carrier  systems."    G.  T.  Hanc  hett.    September  24th. 
21,539.    "Controllers,  brakes,  switches,  and  the  like  for  electrical    appa- 
ratus."   J.  Bush.    September  24th. 

21.544.  "Wall-plugs  and  like  e'ectrical  fittings."  W.  H.  Mackesy.  Sep- 
tember 24th. 

21,551.    "  Dynamo-electric  machines."    F.  L.  Hollxster.     September  24fh. 

21  574.  "  Mercury  vapour  rectifiers."  British  Thomson-Houston  Co.,  Ltd, 
(AUgemeice  Elektrizifiits  Ges.,  Geimany).    September  24ib. 

21,607.  "Automatically-adjustable  ignition  for  internal-combusticn  ecgines." 
S,  A.  HoEsTSiANN.     September  25th. 

21,618.  "Electric  safety  drop  lock  for  railway  carriages  and  the  like." 
J.  E.  Cbossley.    September  25th. 

21,623.  "  Control  of  series  motor  mschires  "  Byeds  Electrical  Co.,  H,  T. 
Btfobd  and  H.  W.  Robinson.    September  25ih. 

21,640.  "Electric  sreed-controlling  systems  for  prime  movers."  P.  D. 
Ionides.     September  25th.'' 

21,646.  "  Electric  .ioint  and  apparatus  therefor."  C.  J.  Beaver  ard  E.  A. 
Cla^emont.    September  25th. 

21,672.  "Connections  of  eiectrical  cordfnseis."  Marconi's  Wireless 
Telegbph  Co.,  Ltd.,  and  B.  N.  Vyvyan.    September  25th. 

21,678.  "Construction  of  electric  switch."  /ldocs  &  Campbell,  Ltd.,  and 
0.  F.  Akher.    September  25th. 

21.732.  "Microphones,  tiansmitters,  detectors,  and  the  like."  J.  K. 
PicKFOBD.    September  £6th, 

21,735.  "  Switching  system  for  handling  trsfBc  in  only  one  direction  between 
two  truck  exchanges  by  each  of  which  the  connection  of  the  ccnce»ned  sub- 
scriber lines  with  the  junction  lines  is  obtained  by  means  of  an  order  wire 
service."  C.  R.  H.  Abntzenius.  (Convention  date.September  J6th,  1912,  Ger- 
many.)   September  56th.    (Ccmplete.) 

21,751.  "  Switches  for  opening  and  closing  electric  circuits."  E.  Leitneb, 
(Addition  to  2,747,  1912.)    September  26th.    (Ccmplete.) 

21,758.  "Electric  signalling  apparatus  for  ships'  telegiaphs  and  the  like^ 
purposes."    H.  L.  Stocks.    September  26ih.    (Ccmplete.) 

21,766.  "  Circuit  arrangements  for  semi-autrmatic  telephone  systems." 
Siemens  &  Halske  Akt.  Ges.  (Addition  to  6,664.  1913.  Convention  date, 
September  26th,  1912,  Germany.)    September  56th.    (Complete.) 

21,8C2.  "  Electrically-heated  vesFels."  Micbelwright,  Ltd.,  W.  W.  Peck 
and  W.  R.  Micbelwright.    September  27th. 

21,8T4.  "Detachable  wire  electric  or  gas  light  shade  fitting."  C.  Waeeman 
and  G.  R.  S.  Tebbitt.    September  27th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d,  (in  stamps). 3 


1912. 

Processes  for  ppe  Manufacture  of  Articles  of  Refractory  Metals  and 
Alloys.  Dr.  P.  Schwarzkopf,  Dr.  S.  BuTgsta)ler  ard  Wolfram  Labora- 
toriuni  Dr.  Ing.  P.  Schwarzkopf  Ges.     13,282.    June  5th. 

Wall  and  the  Like  Plugs,  W.  W.  Timewell  and  S.  Sheen.  20,295,  Septem- 
ber 6th. I 

Safety  Electric  Battery  Lamps.    F.  Farber.    20,862.    September  6th. 
Electric  Sealing  or  Junction  Boxes  and  the  Like.    H.  H,  R.  Green.    50,831. 
September  12th. 

Advertising  Devices.    J.  R.  Hicks.    21,007.    September  14th. 

Apparatus    foe    Use    in  the  Synchronisation  of   Talking   Machines   and 

Cinematographs.    E.  S.  Donisthorpe.    21,195.    September  17th. 
Conduit  or  Tubular  Fittings  for  Electrical  Conductors.    E,  P.  Cottier  and 

H.  L.  Downes.    21,971.    September  27th. 
Means  for  tiif.  Storage  and  Transit  of  Incandescent  Electric  Lamps.    G, 

Poulton.    22,209.    September  80th. 
Method  of,  and  Means  for,  Preventing  E.xplosions  in  Mines  by  Damaged 

Electric  Lamps  and  Motors.    F.  Palmer.    23,344.    October  12lh. 

Electric  Controller  Contact.    J.  Dawson.    28,402.    October  14th. 

Electric  Heaters.    J.Nathan.    24,13'.    October  22nd. 

Miners'  Electric  Safet.-  Lamps.  O.  Oldham.  24,438.  October  25th,  (Patent 
of  addition  not  granted.) 

Magneto  Trip  Gfar  for  Internal-Combustion  Engines.  Bristol  Wagon 
and  Carriage  Works  Co.  and  W.  A.  B.  Copsey.    25,374.    November  5th. 

Reflectors  for  Electric  Incandescent  Lamps.  F.  W.  Suter.  25,536. 
November  7th.    (Cognate  application,  8,590, 1913.) 

Time-Element  Devices,  applicable  to  Electric  Circuit-Breakers  and 
Other  Apparatus.    J.  G.  Statter.    25,606.    November  8th. 


1913. 

Series  Systems  for  Incandescent  Electric  Lamp  Lighting.    E.  Booth  and 
N.  R,  Booth.     1,002.    January  14th. 

Disinfecting  Apparatus  for  Tels phones  and  the  like,     L.  Block.     2,215. 

January  27th.     (March  13th,  1912.) 
Polyphase  AltebnatingCdeeent  Motobs  and  Genebatobs,     Crompton  and 

Co.  and  H.  Burge.    3,2ii7.     February  7th. 

Telephone    Repeater    Sysiem.      H,    E.    Shreeve.      4.611.      Febiuaiy   21th. 
(February  24th,  1912.) 

Liquid  Compasses.    W.  D.  White,    6,112.    March  12th. 

Block-Signa-lling   and    TiiainConteolling    Signals.     A.  J.  Allard.     6,185. 
March  12th, 

'Process  of  Electrolysis  and  Apparatus  therefor,    K.  S.  Guiteiman,    8,352, 
April  9th. 

Balance-Weight  Suspension  with  Double  Conductor-Supporting  Cobd  for 

Electric  Lighting.    A.  Schuchardt.    8,467.    April  10th. 
Supports  for  the  Filaments  of  Glow  Lamps.     Wolfram  Lampen  /kt.-Qes. 

12,753.    June  2nd.     (June  3rd,  1912.) 
Electrolytic  Production  of  Hydrosulphites.    Akt.  Ges.  fiir  Anilin  Fabrika- 

tion.     13,801.    June  16th.     (July  6th,  1912.) 
Electric  Liquid  Heaters.    E.  A.  Raves.     14,562.    June  24th. 
Methods  for  the  Construction  of  Contact  Sets  for  the  Bank  Contacts  of 

Electric  Selectors.    Siemens  &  Haleke  Akt. -Ges.    15,164.   July  1st,   (Julv 

4th,  1912.) 


Xew  York's  Largest  Turbine. — Not  to  be  outdone  by 

Chicago  in  turbines  of  largfe  capacity,  the  Interborough  Rapid 
Transit  Co.,  of  New  York  City,  has  recently  ri'^varded  a  contract 
to  the  cWestinghouse  Machine  Co.  for  a  horizontal  turbine  of 
30,000  KW.  capacity.  The  feature  of  this  particular  unit  will  be 
its  division  into  two  turbine  elements  ;  the  high-pressure  element 
being  a  single-flow  turbine,  operating  at  J,.')00  E  p.m.,  and  the  low- 
pressure  element  being  a  double-flow  turbine,  operating  at 
750  E.p.M.  The  machine  is  of  reaction  type  throughout,  and 
comparatively  low  blade  speeds  are  involved. 

The  scheme  of  employing  two  turbine  elements  with  the  steam 
passing  serially  through  them  is  not  new.  A  number  of  such 
units  of  from  1,000  to  2,000  KW.  capacity  were  built  by  the 
Westinghouse  Co.  in  1901.  This  construction  has  again  come  to 
the  front  in  the  case  of  the  English-built  Parsons  turbine, 
purchased  by,  but  not  yet  delivered  to,  the  Commonwealth  Edison  Cc, 
of  Chicago.  It  is  new,  however,  to  employ  high-pressure  and  low- 
pressure  elements  driving  separate  generators,  each  at  a  difterent 
synchronous  speed. 

When  any  turbine  is  designed  for  high  expansion  ratios  the 
engineer  is  confronted  with  the  problem  of  having  to  deal  with 
relatively  minute  volumes  of  steam  at  the  high-pressure  end 
and  enormous  volumes  at  the  low-pressure  end.  It  is  therefore 
evident  that  if  the  high-pressure  portion  of  a  turbine  may  be 
operated  at  twice  the  rotative  speed  of  the  low  pressure,  this 
problem  is  largely  eliminated. 

Besides  the  gain  from  using  different  speeds,  the  division  of  the 
turbine  into  two  separate  elements  has  other  advantages.  The 
temperature  range  in  either  element  is  reduced.  A  sufficient 
number  of  stages  may  be  introduced  to  give  high  hydraulic 
efficiency  without  any  mechanical  difficulties,  such  as  increased 
length  between  bearings,  &c.  Some  little  advantage  is  also  to  be 
gained  by  separating  the  water  between  the  two  turbine  elements 
which  has  been  precipitated  in  the  steam  expansion.  Either 
element  is  more  reliable  and  simple  because  of  its  smaller  size. 
Doubtless  there  is  some  loss  of  efficiency  due  to  the  employment 
of  two  generators  instead  of  one  at  twice  the  capacity,  but  this  is 
more  than  overbalanced  by  the  gain  in  economy,  due  to  the 
two  elements  operating  at  different  speeds.  For  want  of  a  better 
term  these  units  have  been  called  "cross-compound"  machines. 

It  is  planned  to  carry  a  vacuum  of  i'9  in.  on  the  turbine  and 
120°  of  superheat.  The  steam-consumption  guarantee  provides 
for  7575  per  cent,  of  the  energy  available  in  the  expanding  steam 
materialising  as  electrical  energy  at  tne  terminals  of  the  generators. 
— Power. 

Terrestrial  Magnetism. — Prof.  F.  E.  Nipher,  writino: 

to  our  American  contemporary  Science,  announces  the  results  of 
observations  made  during  July  last,  which  indicate  that : — 
"  Cloud  shadows  diminish  the  permeability  of  the  space  within 
them  in  precisely  the  same  way  that  the  earth's  shadow  does  at 
night.  The  molecules  of  air  are  ionised  by  solar  radiation.  They 
are  then  little  magnets,  which  tend  to  set  along  the  lines  of  force 
of  the  earth's  field,  in  such  a  way  as  to  add  their  magnetic  effect 
to  that  of  the  earth's  field.  When  solar  radiation  is  cut  off,  the  air 
molecules  begin  to  return  to  their  normal  condition.  Wind  gusts 
and  falling  rain  drops  assist  in  this  operation.  They  decrease  the 
permeability. 

"  These  results  appear  to  furnish  a  rational  explanation  of  the 
conditions  which  bring  about  local,  daily  and  annual  variations  in 
the  earth's  magnetic  field.  Local  variations  are  due  to  local 
variations  in  the  weather.  Clouds  and  sunshine,  wind  storms  and 
rain,  are  the  agents  which  bring  about  a  continual  swaying  of  the 
lines  of  force. 

"  They  also  indicate  an  explanation  of  what  causes  the  difference 
in  permeability  of  solid  matter." 
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The  subject  of  electroteclinical  units,  terms  and  symbols  is 
one  which  never  fails  to  aronse  discussion  when  it  is  broached ; 
to  many  it  is  of  fascinating  interest,  and  from  time  to 
time  new  propositions  are  put  forward  with  the  honest 
intention,  undoubtedly,  of  facilitating  the  free  interchange  of 
ideas  and  assimilation  of  knowledge.  Unfortunately,  too 
often  these  proposals  are  by  no  means  well  adapted  to  attain 
the  desired  end,  but  on  the  contrary  tend  to  obscure  the 
light,  or  to  aggravate  confusion  where  it  already  exists.  "We 
recently  drew  attention  to  some  examples  of  the  latter 
description  in  our  notes  on  "Xunits  and  Abbns"  and 
the  "  Myriawatt,"  and  we  are  pleased  to  note  that  many 
eminent  engineers  in  the  United  States  have  joined  with  us 
in  condemning  the  myriawatt  on  the  ground  of  its  absolute 
lack  of  scientific  justification.  In  spite  of  its  official 
adoption  by  a  joint  Committee  of  American  Engineers, 
we  anticipate  that  it  will  never  come  into  practical  use. 

That  uniformity  in  technical  terminology  is  very  greatly 
to  be  desired  is,  however,  beyond  question,  and  excellent 
work  is  being  done  in  the  direction  of  its  attainment  by  the 
periodical   International  Electrical  Congresses   and    by   the 
International  Electrotechnical  Commission  ;  the  latter  body 
in  particular  places  this  object  in  thfe  forefront  of  its  pro- 
gramme,    and      though    progress     is     necessarily      slow, 
owing  to  the  great  number  of  divergent  interests    to    be 
reconciled,    it   is   sound   and   enduring.      In   view    of   the 
authority  which  is  wielded  by  the  Commission  as  an  inter- 
national body,  we  were  surprised  to  find  amongst  the  Fro- 
ceedings  of  the  British  Association  a  report  issued  on  behalf 
of  a   Committee   on  Electrical  Nomenclature,  in  which  not 
only    were  the   recommenilotions  of   the    I.E.C.  criticised, 
mainly   on   somewhat   academical    grounds,   but    a   some- 
what different   set  of  symbols  was   put   forward,   together 
with  a  number  of  definitions,  &c.       TTe  have  no  wish  to 
detract   from    the    high    merits    of    the    British  Associa- 
tion, to  which    we    owe    the    admirable    system    of  elec- 
trical   units    which    has    been    of    suoh    immense    value 
to    the    progress    of     the    industry  ;       but      an      inter- 
national   body    must    take    precedence   of   a  semi-private 
organisation,  and  while  criticism  of  the  I.E.C.'s  proposals 
may    be   perfectly   in    order,    we  cannot   sym{iathise   with 
the   attempt    to    supersede    theiu   with  a    set    drawn    up 
by  half  a  dozen  representatives  of  the  electrical  industry. 
There    is,    indeed,   a    doubt    whether  the    report    really 
represents  the   views  of  the  Committee,   judging  from   a 
letter   published   in   one   of  our   contemporaries ;    but   the 
fact  remains  that  the  report  was  officially  printed  and  issued, 
with   the   names   of    the   Committee  attached,  and  it   con- 
tains nothing  to  show  that  it  is  not  perfectly  authentic. 

Passing  from  the  general  to  the  particular,  we  wish  to 
take  this  opportunity  cf  protesting  against  the  use  of 
certain  terms  which  were  employed  at  the  meeting  of  the 
British  Association,  by  men  from  whom  one  is  justified  in 
expecting  better  things.     First,  and  worst,  is  the  introduc- 
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tion  of  the  term  "  Electromotive,"  as  an  abbreviation  for  the 
phrase  "  electric  locomotive,"  by  no  less  an  authority  than 
the  President  of  the  Engineering  Section.  We  cannot 
understand  on  what  grounds  this  unwelcome  innovation  can 
be  supported.  The  word  is  an  adjective  in  common  use  in 
technical  phraseology  :  if  it  were  employed  in  conjunction 
with  another  word,  as  "electromotive  engine,"  it  might 
pass,  but  by  itself —  !  "We  feel  sure  that  Dr.  Kapp  on  reflec- 
tion has  repented  of  this  fault ;  and  happily  we  are  certain 
that  the  usage  will  never  come  into  vogue. 

Next  take  "  electrocute,"  used  by  Prof.  Morris  with  refer- 
ence to  accidental  death  by  electric  shock.  This  word  was 
coined  by  American  newspaper  men  to  designate  execution 
by  electricity — base  coinage,  indeed,  for  etymologically  the 
word  is  execrable  ;  like  its  congener  "  electrolier,"  it  is  a 
bastard,  and  has  no  right  to  live.  However,  it  has  been 
forced  upon  the  language  and  must  be  tolerated  ;  but  let  us 
try  to  restrict  it  to  its  true  meaning — the  execution  of  a 
criminal  by  electric  shock,  a  penalty  which  is  reserved  for 
murderers,  Again,  in  the  title  of  one  of  the  papers  appears 
the  phrase  "  Trades  Unionism."  So  far  as  we  know,  "  Trades 
Unions "  is  the  only  phrase  in  the  language  in  which  an 
adjective  is  given  a  plural  form.  It  is,  of  course,  entirely 
wrong,  though  it  is  often  met  with  in  the  daily  Press; 
but  in  the  case  referred  to  above  there  is  not  even  the  excuse 
of  a  plural  noun.  Lastly,  we  once  more  protest  against  the 
use  of  the  symbol  ~  in  formulas.  A  symbol  must  have  a 
name — a  fact  which  is  sometimes  overlooked.  When  we 
read  2  tt  /  we  say  two  pi  eff  ;  when  we  read  2  tt  -^  we  say 
two  pi — what  ?  two  pi  cycles  ?  If  so,  should  we  read  1= 
e/e  as  "amperes  equals  volts  divided  by  ohms"?  Let  it  be 
remembered  that  symbols  are  symbols — not  quantities,  nor 
yet  the  names  of  quantities  ;  and  signs  such  as  °  '  "  ~ 
should  never  appear  in  formulae.  Space  forbids  us  to 
animadvert  upon  the  use  of  the  monstrosity  "  dynamotor," 
the  superfluity  of  "  motorman  "  when  simply  "  driver  "  is 
meant,  and  other  abuses  of  the  English  language  :  we  hope 
that  all  such  matters  will  be  dealt  with  in  due  course  by  the 
International  Electrotechnical  Commission. 


Australian 
Trade. 


Elsewhere   in    our  pages   this  week 

The  Chester      ^g  illustrate  and  describe  the  new  Water- 
Electric         power  plant,  which,  through   the   instru- 
Plant.  mentality   of  Mr.  S.  E.  Britton,  the  city 

electrical  engineer,  has  been  installed  at 
Chester,  on  the  site  of  the  Old  Dee  Mills.  The  scheme  is 
the  only  one  of  its  kind  in  this  country  dealing  with  both 
tidal  and  head  waters,  and,  so  far  as  we  are  aware,  the 
Chester  plant  and  that  at  Worcester  are  the  only  municipal 
hydro-electric  installations  in  Great  Britain. 

It  is  generally  assumed  that  the  conditions  in  this  country 
do  not  lend  themselves  to  water-power  development,  but 
while  this  is  apparently  true  as  regards  large  powers, 
which  the  Snowdon  plant  of  the  North  Wales  Power  Co. 
and  the  Loch  Leven  installation  of  the  British  Aluminium 
Co.,  are  the  only  examples,  there  are  numerous  small  water- 
power  schemes  for  electric  lighting  in  various  parts  of  the 
kingdom. 

Probably  the  rivers  of  North  Yorkshire  can  show  more 
of  these  small  plants  than  any  similar  area,  a  dozen  or  more 
being  in  operation,  for  lighting  remote  villages  and  town- 
ships on  the  banks  of  the  Ure,  Wharfe,  Swale  and  their 
tributaries. 

The  Chester  scheme  is,  of  course,  much  larger  than  any 
of  those  last  mentioned,  as  1.100  b.h.p.  of  plant  is  installed. 
The  proposal  received  most  careful  consideration  at  the  hands 
of  loth  Mr.  Britton  and  Mr.  Hurtzig  ;  and  although  it  is 
too  early  to  say  anything  about  actual  results,  there  seems 
to  be  little  doubt  that  the  venture  will  turn  out  to  be  a 
profitable  one  to  the  Corporation. 


We  have  received  from  the  Secretary  of 
the  Australian  Association  of  British 
Manufacturers  and  their  Representatives, 
in  Melbourne,  a  printed  sheet  giving  an  outline  of  Australian 
trade  in  the  year  1912.  The  figures  given  show  the  trade 
of  the  United  Kingdom,  Germany,  and  the  United  States, 
with  Australia,  and  have  been  compiled  by  H.M.  Trade 
Commissioner  in  Melbourne.  The  total  imports  into 
Australia  (including  bullion  and  specie)  in  1912  amounted 
to  £78,158,000,  an  increase  of  about  £11,300,000,  as  com- 
pared with  191 1.  As  showing  the  rapid  growth  of  Australia 
as  a  buying  market  during  the  last  few  years,  it  is  interesting 
to  note  that  the  imports  in  1912  showed  an  increase  of  about 
£27,000,000,  or  well  over  50  per  cent.,  as  compared  with 
the  imports  in  1909. 

A  portion  of  the  trade  of  Australia,  however,  consists  of 
goods  which,  for  natural  reasons,  the  United  Kingdom  is 
unable  to  supply.  According  to  calculations  made  by  H.M. 
Trade  Commissioner,  the  value  of  goods  of  this  class  which 
may  fairly  be  deducted  from  the  total  in  order  to  arrive  at 
our  share  of  the  competitive  imports  was,  in  1902, 
£15,009,110.  The  items  thus  eliminated  consist  of 
such  goods  as  oils,  ores,  rice,  foodstuffs,  &c.,  and 
the  balance  of  goods  in  which  we  are  naturally  capable 
of  competing  was  £61,230,761,  as  compared  with 
£52,295,529  in  1911   and  £40,417,636  in  1909. 

It  is  satisfactory  to  find  that  after  a  slight  relapse  in  1911 
our  share  of  the  trade  has  advanced  in  1912.  In  the  latter 
year,  the  imports  from  the  United  Kingdom  amounted  to 
£38,317,485  (62-58  per  cert,  of  the  total),  as  compared 
with  £32,140,488  (01-45  per  cent,  of  the  total)  in  1911. 
While  the  proportion  from  the  United  Kingdom  in  1912, 
compared  with  that  in  1909  decreased  by  1  per  cent.,  yet 
in  value  our  trade  increased  by  £12,600,000,  double  the 
combined  increases  made  in  their  trade  by  Germany  and 
the  United  States,  and  more  than  £4,250,000  in  excess  of 
the  increase  in  the  imports  from  the  whole  of  the  rest  of 
the  world. 

The  second  part  of  the  statement  now  before  us  shows 
the  imports  into  Australia  of  the  chief  classes  of  goods. 
The  imports  of  manufactured  metals  amounted  in  value  to 
£12,213,692,  of  which  we  took  £8,303,040  or  68  per  cent., 
to  Germany's  12*5  per  cent,  and  United  States'  15  per  cent. 
In  machinery,  the  total  imports  were  £4  771,397,  of  which 
our  share  was  £2,510,052  or  52*61  per  cent.,  as  compared 
with  Germany's  5*9  per  cent,  and  United  States'  31'6  per 
cent.  It  is  obvious,  therefore,  that  the  United  States  is  the 
competitor  most  to  be  feared  in  these  lines  and  parbicnlarly 
in  machinery.  A  good  deal  of  her  success  had  been  due  to 
very  efficient  selling  methods,  which,  however,  are  now 
being  more  and  more  adopted  by  cur  own  firms  with  bene- 
ficial results.  Turning  to  the  1911  figures  in  the  metals 
and  machinery  trade,  we  find  that  a  large  increase  has  taken 
place  in  the  British  share  of  the  trade.  Even  where  there 
is  an  increase  in  German  and  American  trade,  the  increase 
is  small,  and  in  some  branches  there  are  actual  decreases. 
The  following  figures  are  of  interest  as  showing  our  share  of 
the  trade  of  each  State  in  manufactured  metals  and 
machinery,  and  therefore  our  relative  strength  or  weakness 
in  the  different  parts  of  the  Commonwealth  : — 

U.K.  share  of  total  trade  in — 
Manafactured  metals.        Machinery. 

New  South  Wales        66-4  48  9. 

Victoria 
Queensland 

South  Australia  

West  Australia... 
Tasmania 

While  we  appreciate  the  usefulness  of  the  figures  now 
before  us  we  should,  from  our  own  point  of  view,  like  to 
see  them  drawn  up  in  greater  detail  to  show  more  clearly 
what  is  happening  in  the  electrical  trades.  Nevertheless, 
even  in  this  general  way  it  is  interesting  to  follow  the  course 
of  events  in  such  an  important  market  as  Australia,  and  we 
hope  that  the  Australian  Association  of  British  ^lanufacturers 
will  continue  to  circulate  the  annual  figures.  We  under- 
stand that  the  Association,  which  was  founded  by  Mr. 
Hamilton  Wickes  when  he  was  Trade  Commissioner  in 
Melbourne,  is  doing  valuable  work  in  other  directions  in  the 
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interests  of  British  trade,  and  we  commend  it  to  the  notice 
of  our  manufacturers  who  are  in  any  way  interested  in  the 
AuHtralian  market. 


ELECTRIC    COOKING    FOR    THE    SMALLER 

CONSUMER. 


Lead. 


The    market,   since   we    last    referred 
to     the     matter,    has     passed     through 
another    of    its    phases    of    weakness,    which    again    was 
followed    by   renewed   vigour,  but  as  has  been   remarked 
in    previous     articles,    it    really    seems    as    if    the    apex 
of    the    movement    had    been    reached    some    time    ago, 
when   the   price   went   to   close   upon   £24   a   ton.       The 
recent  weakness  was  the  outcome  of   private  cables  from 
Mexico  announcing   that  the  resumption  of  shipments  from 
the  big  smelter  at  Torreon  was  impending.       This  news 
leaked  out  somehow,   and    there   was    a    certain    amount 
of   realising   on   the   strength  of   what  was  regarded  as  a 
most  important   alteration    in   the  position,    but  the   news 
proved  in  the  end  to  be  premature,  and  in  sober  fact  no 
lead  has  yet  been  shipped  from  the  smelter  named,  while  later 
developments   make   it   more    uncertain    than    ever   when 
things  will  settle  down  to  an  extent  sufficient  to  enable  a 
start  to  be  made  with  industrial  operations.      The  Torreon 
smelter  indeed  has   been   the  scene  of  sanguinary  fighting 
again.       It  was  in  the  occupation  of  the  Federal  troops, 
but   was  betrayed  into  the  hands  of  the  rebels,  who  swept 
through  it  with  the  rifle  and  bayonet,  and  they,  in  their  turn. 
are  being  pressed  by  a  large  body  of  Federal  soldiers,  and  in  the 
impending  struggle  much  damage  to  the  plant  may  be  done. 
Hitherto  the  rebel  forces  have  not  gone  in  for  the  destruc- 
tion of  private  property,  contenting  themselves  with  taking 
whatever  they  required  in  the  shape  of  supplies,  and  paying 
for  them  in  paper  money,  which  may  or  may  not  be  useless. 
At  any  rate,  the   fresh   trouble   at  Torreon   sets  back  the 
clock  again  as  far  as  the  re-entry  into  the  European  market 
of  Mexican  lead  is  concerned.     The  news  naturally  had  a 
stiffening  effect    upon  prices,  but   the   main   cause   of   the 
temporary  sharp  advance  in  the  price  of  immediate  delivery, 
was  the  covering  of  the  extensive  bear  account.     The  bears 
have  been  looking  so  long  for  the  collapse  of   the  Mexican 
fighting,  and  the  resumption  of  normal  industrial  conditions 
there,  that  they  refuse  to  cover  their  open  commitments  till 
the  very  last  moment.     This  was  the  case  on  this  occasion 
again,  and  under  the  pressure  prices  rose  sharply.     There 
has  been  quite  a  good   demand  for  lead  for  export,  one  or 
two  considerable   lines   being   booked   by    South   America, 
while  the  Russian  market   bus   betn  a   continual  buyer  of 
fairly  large  quantities,  and  even  yet  there  seems  to  be  business 
to  be  done  for  this  market.  The  Far  East  is  also  taking  a  good 
deal  of  material  direct  from  Australia,  and  this  tends  to  keep 
lead  out  of  the  London  market.   Consumers  in  Great  Britain 
are  undeniably  short  of  lead  and  within  the  last  few  days  one 
or  two  of  the  largest  cable  people  have  been  literally  begging 
for  even  25  tons  to  keep  their  plants  going.     There  is  not 
the  slightest  doubt  that  the  position  of  lead  is  actually  very 
strong,   but  these  are  not  times  for  the  opening  up  of  bull 
commitments  on  anything  like  an  elaborate  scale.     There  is 
a  feeling  of  distrust  about,  and  this  is  acting  as  a  marked 
restraining  influence  upon  enterprise  in  all  directions,  and 
lead  is  not  likely  to  escape  from  the  common  experience.    At 
the   present   price  and  with  indications  on  nearly  all  sides 
of  a  trade  reeession  being  in  progress,  consumers  are  not 
likely  to  operate  in  advance  of  their  known  needs.     Hence 
the  stocks  which  they  are  holding  in  their  yards  are  very 
small,  probably  less  than  for  many  years,  and  this  is  a  factor 
which,     were   outside    considerations    less    uniformly    un- 
favourable, might  count  for  a  very  great  deal,  hut  as  it  is 
the   predominant   note  is   pessimism.     As  with  copper,  all 
intrinsic  conditions  are  disregarded,  but  some  of  the  leading 
dealers  and  brokers  are  very  confident,  and  point  out  that 
export  contracts  are  behindhand  owing  to  the  inadequacy  of 
supplies,  while  important  electrical  consumers  are  begijing 
for  metal.     It  is  pointed  out,  too,  in  one  prominent  quarter 
that  lead  can  hardly  become  plentiful  under  existing  circum- 
stances.    The  world's  output  has  only  increased  3i  per  cent, 
in  the  last  10  years,  while  the  consumption  for  electrical 
purposes  has  increased  enormously. 


[COMlirrflCATED.] 


At  present  the  consumer  having  an  income  of  between 
£200  and  £300  a  year  finds  that  electrical  cooking  i=  rather 
beyond  his  means.  This  t}pe  of  consumer  is  bo  nnmerons, 
and  is  generally  so  prompt  in  meeting  his  accounts,  that  on 
those  j/rounds  alone  he  is  well  wort;h  cultivating.  There  is, 
however,  another  very  important  point  to  consider — the 
question  of  load  factor.  At  the  moment,  any  engineer  having 
a  fair  number  of  cookers  on  his  mains  will  assert  that  the 
.addition  of  the  cooking  load  has  not  increased  his  winter 
lighting  peak  ;  he  can  also  bring  forward  load  curves  to 
prove  this  point.  Now  it  seems  to  be  quite  lost  sight  of  by 
many  cooking  enthusiasts,  that  the  possible  cooking  load, 
even  amongst  the  wealthier  classes,  has  not  yet  been  tapped 
to  any  extent  ;  true,  the  output  has  increased  on  tiiis  accoant 
quite  respectably,  but  a  cooker  for  any  s'ze  of  family  takes 
a  good  deal  of  current,  so  that  it  does  not  require  many 
large  ovens  on  the  mains  to  increase  the  output.  The  state 
of  affairs  at  present  is  somewhat  as  follows  : — Several  people 
have  cookers  in  use,  but  it  will  be  found  that  they  are  few 
enough  to  make  it  fairly  certain  that  as  one  oven  goes  off 
another  comes  on.  This  is  due  to  the  fact  that  the  times 
of  dining,  and,  therefore,  the  times  of  preparation  of  the  food 
vary  considerably.  With  comparatively  few  of  the  late- 
dining  class  using  ovens  it  is  easy  to  see  how  the  total  load 
demanded  by  the  cookers  will  not  badly  affect  the  load  factor. 
When,  however,  the  use  of  the  electric  cooker  becomes 
general  amongst  this  class,  as  it  shortly  will  owing  to  its 
many  advantages,  it  will  be  found  in  every  locality  that 
there  is  a  time  which  may  be  described  as  the  general  dining 
time  for  that  district,  and  quite  80  per  cent,  of  the  people 
concerned  will  be  dining  about  that  hour.  This  load,  if  of 
any  magnitude,  is  bound  to  affect  the  peak  at  lighting 
times  in  winter.  A  large  increase  in  this  cuoking  load  would 
mean  the  installation  of  additional  generating  plant  to  supply 
very  low-priced  units  on  top  of  the  winter  lighting  peak. 

If  the  smaller  consumer  can  be  persuaded  to  adopt  electric 
cooking,  then  the  fact  that  this  class  of  consumer  invariably 
dines  in  the  middle  of  the  day,  coupled  with  further 
advantage  that  in  the  aggregate  he  will  afford  a  much 
greater  load  than  the  former  class,  will  result  in  the  mid-day 
cooking  load  balancing  to  a  great  extent  the  cooking  load 
which  will  come  on  during  the  lighting  peak.  A  further 
advantage  to  be  obtained  from  this  consumer  is  that  a  good 
deal  of  his  cooking  will  be  <lone  during  the  hours  when  the 
industrial  motor-load  is  shut  down  for  dinner  time. 

The  chief  cause  tending  to  keep  this  consumer  off  th*^ 
mains  at  present  is  almost  solely  the  cost.  It  is  freely 
admitted  that  this  particular  class  of  the  community  have 
much  heavier  calls  on  their  incomes  than  any  other  class. 
No  increase  of  cost  for  their  heating  or  cooking  can  be 
entertained  if  there  is  rot  an  equivalent  ca^h  saving  in  other 
directions.  The  advantages  of  electric  cooking  over  all 
other  methods  as  regards  comfort,  health,  and  even  the  less 
wastage  in  cooking  joints  will  be  nuavailing  to  secure  con- 
sumers from  this  class  if  the  actual  bills  to  be  met  are 
heavier  than  at  present. 

In  a  household  known  to  the  writer,  the  charges  for 
lighting  and  cooKing  are  as  follows  : — Gas  for  lighting  and 
cooking,  at  2s  Gd.  per  thousand,  £3  Gs.  In  addition  to 
this  there  is  a  charge  of  2s.  ;td.  per  quarter  for  the  rent  of 
the  stove,  which  will  cook  the  meals  for  a  family  of  six  ;  and 
a  meter  rent  of  Is.  per  quarter.  The  cost  of  coal  for 
warming  rooms  and  heating  bath  and  lavatory  water  is  about 
£4  lOs.  net,  coal  costing  las.  per  ton  delivered.  This 
latter  item,  however,  is  at  the  present  time  not  under  dis- 
cussion. 

The  house  is  let  at  £23  a  year  and  rated  at  £17  ;  tlms 
with  a  tariff  on  the  Norwich  system,  of  10  per  cent,  and  a 
halfpenny  per  unit,  such  a  consumer  could  use  7G8  units  a 
year  for  the  same  cost  as  he  now  pays  for  gas.  As  the 
saving  in  meat  wastage  in  the  house  under  consideration 
would  amount  to  about  25s.  a  year  out  of  a  present  annual 
expenditure  of  £15  on   butcher's  meat,  we  have  by  this 
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means  a  saving  which  will  allow  the  consumer  to  use  another 
GOO  units  a  year.      The   total   number  of  units  used    will 
then  be  as  follows  :  1,868  for  both  lighting   and  cooking  of 
■which  100  units  will  be  for  lighting.     The  total  available 
for  cooking  is  then  1,268  units  a  jear,  which   is  too  low 
to  carry  out  the  cooking  for  a  family  of    six.     The  only 
effective  remedy  which  the  writer  can  see  for  the  problem  is 
for  the  efficiency  of  the  apparatus  used  to  be  considerably 
increased.     The  capital   cost  of  the   utensils   must  also  be 
brought  lower,  so  that  they  can  be  hired  out  at  a  charge 
which  will  compete  with  that  made  by  the  gas  authorities. 
The  price  per  unit  can  hardly  be  lowered  at  the  present  time, 
whilst  on  the  Norwich  system  the  substitution  of  half-watt 
lamps  (if  that  were  possible),  for  the  present  lamps  would 
not  reduce  the  annual  cost  to  a  sufficiently  low  figure  ta 
secure  the  class  of  consumer  indicated.     In  catering  for  this 
class,  it  must  be  plainly  realised  that  though  the  benefits  of 
electrical  cooking  will  be   freely    admitted,   yet   the    extra 
cost,  at  present,  cannot  possibly  be  entertained.     It  may  be 
urged  that  there  will  be  some  saving  owing  to  its  being  pos- 
sible to  dispense  with  some  amount  of  paid  domestic  help  ; 
this,  however,  is  not  the  case,  as  the  cost  for  domestic  help 
in  common  with  all   other  expenses  must  be  kept  down  to 
the   lowest  possible  ;  thus,    the    house    is    often    run    by 
the  mother  and  daughters,  and  though  they  would  be  glad 
of  the  extra  rest  and  pleasanter  kitchen  conditions  ofl'ered 
by  the  use    of  electrical  cooking,  yet    they  are  forced  to 
forego  them  on    account   of   the   extra   money    not   being 
available.     Where  help  is  employed,  it  is  often  because  the 
family  consider  certain  duties  in  the  house  as  being  beneath 
their  dignity  ;  and  in  these  cases  it  is  obvious  that  such 
duties  will  not  be  affected  by  the  introduction  of  electrical 
cooking. 

'1  his  class  of  consumer  is  a  most  desirable  one  for  the 
cooking  load  ;  he  is  also  more  than  ready  to  use  electricity 
for  this  purpose  if  it  were  not  fn-  the  present  cost  being 
rather  higher  than  for  existing  methods.  The  station 
engineer  should  make  a  strong  point  of  urging  on  the 
manufacturers,  in  season  and  out  of  season,  that  they  must 
design  a  conking  stove  which  is  con-iderably  more  efficient 
than  those  at  present  available.  With  so  rapid  an  extension 
of  electrical  cooking  amongst  the  class  who  dine  late,  the 
manufacturer  is  at  present  busy,  and  will  not  be  inclined  to 
listen  to  demands  for  a  more  efficient  article,  which  will  pro- 
bably scrap  a  good  many  of  his  present  patterns  ;  but  the 
station  engineer  must  either  get  a  cooker  which  will  allow 
the  smaller  consumer  to  use  electricity  for  cooking,  or  be 
content  to  see  the  cooking  load  grow  and  become  concen- 
trated on  the  worft  hours  of  the  winter  lio;hting  peak. 

The  obtaining:  of  the  smaller  consumer's  cooking  load  will 
not  only  increase  the  profits  of  the  supply  company,  but  will 
practically  wipe  <'Ut  the  loss  of  revenue  which  will  have  to 
be  faced  when  the  ^-watt  lamp  is  available  in  50-C.P.  or 
lower  units.  With  a  good  cooking  load  of  the  type  indicated 
above,  the  coming  of  the  ^-watt  lamp  to  those  towns  using 
the  Norwich  system  will  cause  little  anxiety. 


CORRESPONDENCE. 


Lettert  received  by  ut  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Corregpondenti  should  forward  their  communi- 
oatioTu  at  the  earliest  possible  Tnoment.  No  letter  can  he  published 
unless  we  have  the  toriter's  name  and  address  in  our  possession. 


The  Sale  of  Electric  Lamps. 

We  take  this  op|,ortunity  of  drawing  the  attention  of 
dealers  in  electric  lamps  to  the  obviously  unfair  methods  of 
the  wholesalers  in  supplying  private  consumers  with  lamps 
at  the  same  price,  and  in  some  instances  even  less  than 
supplied  as  per  catalogue  price  to  the  trade,  less,  of 
course,  the  usuul  d  scount  allowed  the  trade.  We  have 
experienced  considerable  difficulty  in  infctauces  resembling 
the  following : — 

Firms  of  repute  have  offered  to  supply  us  with  their 
goods  at  a  certain  price  equal  to  their  catalogue  price,  less 
trade  discount.  They  have  then  followed  up  by  sending  a 
representative  into   our  immediate  vicinity,  who  offers  the 


same  goods  at  the  same  price  as  offered  us,  lees  a  further 
5  per  cent,  for  cash,  having  no  regard  to  their  listed  prices. 

How  then  can  we  expect  the  puLlic  to  purchase  the  goods 
from  us  when  able  to  deal  to  greater  advantage  with  the 
wholesaler  ?  The  trade  is  thereby  put  on  a  level,  as  regards 
price,  with  the  consumer. 

We  shall  be  glad  to  hear  the  views  of  other  dealers  and  to 
know  if  they  have  experienced  the  ^ame  trouble. 

The  Electrical  Accessories  Supply  Storea. 

R.  Jennkr,  Proprietor. 
Sheerness,  October  10th,  191S. 


An  Echo  of  tlie  Marconi  Contract. 

I  find  your  issue  of  September  19th  awaiting  me  here. 
Against  my  statement  to  you  that  the  War  Office  Wireless 
Committee  had  no  relation  of  any  kind  whatever  to  the 
Marconi  contract  or  to  my  visits  to  long-distance  wireless 
stations,  and  that  nobody  but  yourself  had  ever  thought  of 
attempting  to  make  any  connection  between  the  two,  you 
quote  a  telegram  from  the  Times  to  the  effect  that  on  the 
homeward  journey  from  Vienna  the  War  Office  "party 
would  visit  the  Goldschmidt  station  near  Hanover  and  the 
station  at  Laeken,"  and  you  ask  "  How  can  he  maintain  that  , 
his  visits  were  totally  unrelated  to  the  Committee,  of  which 
he  was  chairman  ?  " 

The  explanation  is  perfectly  simple,  as  a  little  courtesy  to 
my  personal  statement  regarding  myself  would  have  enabled 
you  to  guess. 

The  Times  correspondent  was  inaccurate  upon  this  point. 
My  colleague  of  the  Committee,  and  the  Army  expert  who 
accompanied  us,  returned  straight  to  London  from  Vienna, 
as  our  work  there  for  the  Committee  was  done  ;  and  I  pro- 
ceeded alone  to  Berlin,  Hanover  and  Brussels,  on  purely 
private  visits,  privately  arranged  by  myself,  with  which  the 
War  Office  and  the  Committee  had  no  more  to  do  than  you 
had.  Long-distance  wireless  was  wholly  outside  the  scope 
of  the  War  Office  Committee,  and  my  private  visits  to,  and 
observations  of,  these  thrte  impr^rtant  long-distance  stations 
— Telefunken  at  Nauen,  Goldschmidt  at  Eilwese,  and"onde 
unique  "  at  Laeken — were  never  reported  to  the  Committee, 
or  considered  by  them  for  a  moment.  The  two  matters,  as 
I  assured  you,  and  as  you  might  courteously  have  believed 
without  further  challenge,  had  absolutely  nothing  whatever 
in  common. 

Second,  I  told  you  that  I  had  never  said  I  have  "  seen 
every  long-distance  station  in  operation,"  or  that  I  "  knew 
every  big  station  in  Europe."  Against  my  denial  you  quote 
the  necessarily  condensed  report  of  the  Times,  and  remark, 
with  your  customary  courtesy  :  "  Let  him  reconcile  this 
with  his  other  statements — we  cannot." 

In  final  reply  I  send  you  the  official  verbatim  report  of 
my  speech,  from  Hansard's  Pailiaraentary  Debates. 

On  page  4  you  will  find  the  first  remark  :  "  I  have  had 
the  opportunity  of  seeing  every  type  of  long-distance  wire- 
less station  in  operation." 

On  page  2  you  will  find  the  second  remark.  I  was 
criticising  Mr.  Churchill's  statement  that  "  this  country  has 
been  deprived  of  advantages  in  wave-length,"  &c.,  and  I 
said  :  "  I  believe  that  I  know  the  ivavc-lengths  of  every  big 
station  in  Europe." 

This  letter  concludes  the  matter,  so  far  as  I  am  concerned. 
But  I  will  cherish  the  hoje  that  you  will  at  least  have  the 
courtesy  to  express  regret  for  your  repeated  misrepresentation 
of  me. 

Henry  Norman. 
Antibes,  France,  October  5th,  1913. 

[As  we  have  stated  on  previous  occasions  in  connection 
with  this  matter,  we  relied  upon  the  7'imes  reports  for  the 
information  upon  which  we  based  our  allusions  to  Sir  Henry 
Norman's  contributions  to  the  Marconi  C(  ntract  controversy. 
Sir  Henry  now,  for  the  fiist  time  so  far  as  we  know,  denies 
the  accuracy  of  those  reports  in  important  respects,  and,  of 
course,  we  accept  his  statements.  We  had  no  de-ire  to  mis- 
represent him,  and  regret  that  we  were  n.isled  by  the  reports 
in  queition  into  ascribing  to  him  statements  that  he  did  not 
make. 
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What  we  objeoted  to  was  the  assumption  that  minutely 
examining  and  taking  copious  notes  of  wireless  installations, 
and  running  one's  "own  little  station,"  constituted  qualifica- 
tions for  posing  as  an  authority  on  long-distance  wireless 
telegraphy,  and  in  that  respect  our  attitude  is  unchanged, — 
Eds.  Eleo.  Rev.] 


The  Diesel  Engine. 


I  was  very  much  interested  in  the  abstract,  contained  in  your 
current  issue,  of  Mr.  G.  S.  Taylor's  report  on  the  Bray 
explosion.  As  we  depend  entirely  on  Diesel  engines  for  our 
output,  I  am  naturally  always  on  the  lookout  for  informa- 
tion which  will  improve  my  knowledge  of  the  inner  working 
(  f  these  engines.  I,  therefore,  obtained  a  copy  of  the  full 
report  and  studied  it  carefully,  and  would  strongly  recom- 
mend every  engineer  who  is  responsible  for  the  efficient 
working  of  Diesel  plant  to  do  the  same,  as  Mr.  Taylor  has 
treated  the  subject  in  a  very  exhaustive  and  excellent 
manner.  In  view  of  the  widespread  interest  in  Diesel 
engines,  I  may  be  excused  for  commenting  on  some  of  the 
details  in  the  report ;  I  do  so,  of  course,  not  because 
I  have  the  slightest  inclination  to  criticise  the  methods 
which  were  adopted  at  Bray  when  starting  np  the  engine  on 
the  occasion  reported  on,  but  because  if  any  error  of 
judgment  were  made  on  this  occasion,  others,  like  myself,  no 
doubt  would  wibh  to  ascertain  all  that  can  be  learned  of  the 
circumstances  causing  the  explosion,  with  a  view  to  taking 
precautionary  steps  to  avoid  the  possibility  of  such  an 
occurrence  on  other  Diesel  plants.  Revertirg  to  Mr. 
Taylor's  report,  the  following  facts  are  stated  therein  : — 

1.  The  pressure  in  the  starting  vessel  was  only  sJighllij 
above  350  U>.,  when  the  compressed  air  and  oxygen  from 
this  was  admitted  to  the  engine. 

2.  The  pressure  in  the  blast  vessel  when  charged  with  the 
oxygen  was  800  lb. 

3.  The  fuel  pump  and  the  fuel  pipe  to  the  engine  were 
drained  of  crude  oil,  and  were  primed  with  kerosene  oil, 
prior  to  starting  the  engine. 

4.  The  flash  point  of  kerosene  is  between  70^  and  90'  F., 
and  of  crude  oil,  about  150°  F. 

When  starting  the  engine,  the  following  valves  were 
opened  : — 

(a)  Valve  from  bla«t  vessel  to  fuel  valve. 

(b)  Valve  from  compressor  to  blast  vessel. 

(c)  Valve  between  blast  vessel  and  pressure  gauge,  and 
,   (d)  Starting  valve  on  starting  air  vessel. 

The  last-mentioned  operation  (d)  set  the  engine  in  motion, 
and  after  the  engine  had  made  about  six  revolutions,  the 
starting  lever  on  the  cylinder  head  was  put  into  the  running 
position.  The  report  states  that  the  explosion  did  not  occur 
until  some  seconds  after  this  lever  was  operated.  It  further 
states  that  no  firing  stroke  occurred,  and  that  air  was  leaking 
badly  from  one  of  the  cylinder  valves  with  a  hissing  noise 
(this  is  characteristic  of  a  leak  past  the  needle  valve)  ;  also 
that  the  air  inlet  and  exhaust  valves  were  leaky.  As  the 
report  does  not  state  if  the  starting  valve  on  the  starting 
vessel  was  closed  before  the  explosion  occurred,  one  may 
assume  that  this  valve  was  not  closed. 

In  two  respects  the  starting  of  the  engine  was  not  carried 
out  in  accordance  with  the  instructions  issued  by  the  makers 
of  the  engine.  First,  the  pressure  in  the  starting  vessel 
was  far  too  low  to  enable  the  engine  to  get  under  way  pro- 
perly. (The  makers  recommend  a  normal  pressure  of 
800  lb.,  and  that  no  attempt  should  be  made  to  start  the 
engine  when  the  pressure  in  the  starting  vessel  is  found  to 
be  less  than  600  lb.)  The  second  operation  questioned  was 
the  opening  of  the  valve  between  the  blast  ves-^el  and  the 
pressure  gauge. 

The  usual  procedure  is  to  open  this  valve  when  testing 
the  pressure  in  the  blast  vessel,  and  to  close  it  again  as 
soon  as  the  pressure  has  been  read  on  the  gauge.  The  valve 
is  then  kept  shut  until  the  engine  is  firing  and  is  properly 
under  way,  and  is  only  opened  while  the  engine  is  running, 
when  one  of  the  air  vessels  is  being  recharged  to  its  normal 
pressure  from  the  compressor  on  the  engine. 

Neither  in  Mr.  Taylor's  report,  nor  in  any  of  the  articles 
I  read  in  the  technical  Press  shortly  after  the  unfortunate 


occurrence  at  Bray,  did  I  notice  any  theory  put  forward  as 
to  what  effect  an  abnormally  low  pressure  in  the  blast  vessel 
would  have  on  the  cirDumstances  causing  the  explosion. 
Keeping  in  view  the  facts  that  the  pressure  in  the  starting 
vessel  was  extremely  low,  and  that  the  air  inlet,  fuel,  and 
exhaust  valves  on  the  cylinder  head  were  leaking  air,  it 
follows  naturally  that  the  pressure  in  the  blast  vessel  would 
fall  very  rapidly  until,  in  a  matter  of  seconds  only,  it 
became  less  than  the  maximum  pressure  of  compression  in 
the  cylinder  of  the  engine.  Now,  under  normal  conditions 
of  working  the  fuel  oil  is  ignited  spontaneously  at  the  instant 
of  maximum  compression,  and  this  ignition,  of  course,  can 
occur  only  when  the  fuel  oil  is  properly  sprayed  into  the 
cylinder  by  the  blast  pressure.  If,  however,  the  blast 
pressure  is  too  low  to  force  the  fuel  oil  into 
the  cylinder,  an  excess  of  oil  (in  this  case,  kerosene)  would 
accumulate  in  the  fuel  valve  seating.  The  report  states  that 
the  explosion  originated  in  this  latter,  and  explains  very  fully 
how  this  explosion  probably  occurred.  In  the  circumstances 
mentioned,  it  seems,  therefore,  perfectly  feasible  to  assume 
that  the  resultant  vaporised  oil  was  propagated  through  the 
blast  pipe  to  the  blast  vessel  at  the  instant  that  the  needle 
valve  was  lifted  off  its  seating  by  the  cam  lever. 

The  conclusion  I  arrive  at  is  that  the  explosion  was  due 
primarily  to  an  attempt  being  made  to  start  the  engine  with 
an  insufficient  supply  of  air  in  the  air  vessels,  and  that  if 
the  pressure  of  air  in  these  vessels  had  been  adequate,  pro- 
bably no  explosion  would  have  occurred.  This  conclusion 
would  appear  to  be  supported  by  the  fact  that  the  same 
engine  was  successfully  started  by  means  of  compressed 
oxygen  only  five  months  previous  to  the  event  in  question. 

Mr.  Taylor  concludes  his  report  by  recommending,  infer 
alia,  that  only  competent  men  or  experienced  engineers 
should  be  employed  as  attendants  on  Diesel  plants.  As  this 
recommendation  may  prejudice  the  minds  of  would-be  users 
of  Diesel  engines  on  the  score  of  extra  labour  charges  for 
skilled  employes,  I  think  it  is  only  fair  to  the  makers  of  these 
engines  to  state  that  this  recommendation  applies  more  to 
small  isolated  private  plants,  where  probably  the  one  man  is 
responsible  for  everything  in  connection  with  the  engine,  than 
to,  say,  small  central  stations  at  which  two  or  more  Diesel 
engines  are  in  use.  In  the  latter  case  the  chief  engineer  or 
his  assistant  keeps  careful  records  of  all  the  valves  and  other 
parts  of  the  engine  which  require  regular  attention,  and  sees 
that  these  are  attended  to  periodically,  as  recommended  by 
the  makers.  Any  engine  driver  of  average  ability  would 
very  soon  learn  how  to  grind  in  and  clean  the  valves,  &c., 
but  the  proper  setting  of  these  valves  should,  in  my  opinion, 
be  done  only  by  the  engineer  or  his  assistant.  So  far  as  my 
own  personal  experience  proves,  the  actual  running  of  a 
moderate  s'zed  Diesel  engine  does  not  require  the  service  of  a 
skilled  attendant  in  central  station  practice.  We  have  three 
3-cylinder  Diesel  engines  operating  here,  and  since  these 
engines  were  first  started  1 5  months  ago,  they  have  been  driven 
by  three  local  men  who  previously  had  never  even  seen  a  Diesel 
engine  working,  and  whose  experience  when  appointed  had 
been  limited  to  running  small  local  gas  or  steam  plants. 
These  men  were  each  given  a  fortnight's  instruction  in  the 
working  of  the  engines,  and  each  man  then  continued  his 
duties,  and  has  carried  them  out  for  months,  without  a  hitch 
of  any  consequence. 

P.  A.  Spalding, 

Engineer  and  Manager. 

Electricity  Works,  Dundalk, 
October  m,  I'd iZ. 


Ventilation  at  the  Gas  Exhibition. 

What  I  would  like  to  know  is  why,  if  gas  lighting  and 
heating  are  such  useful  methods  of  ventilating,  have  there 
been  fixed,  exclusively  for  the  Gas  Exhibition  at  the  White 
City,  58  (there  may  be  more  hidden  away)  SO-in.  electric 
fans,  each  capable  of  exhausting  8,000  cb.  ft.  per  minute. 

Now,  if  it  is  not  necessary  to  have  this  installation  of 
fans  during  the  run  of  other  exhibitions,  when  the  ordinary 
ventilation  is  good  enough,  why  is  it  necesrary  to  spend,  I 
assume,  at  least  £2,000,  solely  for  the  purpose  of  ventilating 
the  building,  when  gas  is  such  a  good  means  of  ventilation  ? 

Perhaps  it  is  because  there  being  no  white  ceilings  for 
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the  Ciilcined  microbes  to  stick  to,  or  convenient  porous  plaster 
for  their  charred  remains  to  ooze  through,  the  managers 
remove  the  cremated  bodies  from  the  building  into  the  pure 
atmosphere  to  ooze  into  the  lungs  of  the  passing  crowd. 

As  likely  as  not  "  Electric  Supply  Memoranda "  will 
give  the  reason.  Will  you  ask  him  ? — because  I  should  like 
to  know. 


Croydon,  Ociolm-'  Ibfh,  1918. 


A.  C.  Bostel. 


LA    MAISON    ELECTRIQUE. 


Further  visits  paid  to  the  Ideal  Home  Exhibition  at 
Olympia  more  than  confirm  our  first  impressions  regarding 
the  value  of  the  opportunity  which  the  occasion  afi'ords  for 
familiarising  hundreds  of  thousands  of  people  with  the 
domestic  uses  of  electricity  by  actual  demonstration.  It  is 
true  that  the  purely  electrical  stands  are  not  numerous,  but 
there  are  some  excellent  examples,  well  planned,  well 
manned,  and  in  every  way  creditable  representations  of  elec- 
trical applications  which  are  drawing  great  crowds  of 
middle-class  householders,  and  convincing  them  that  the 
time  is  fully  ripe  for  the  electrical  conversion  of  their 
domestic  arrangements  to  take  place.  From  the  advance 
notes  published  respecting  La  'Maison  Electrique,  our 
readers  will  have  gathered  that  its  contents  were 
not  to  be  prosaic  or  unattractive.  Some  cold, 
unimaginative  creature  has  in  critical  mood  suggested 
that  workmen's  cottages  lighted  by  electricity  would  be  more 
appropriate  at  such  an  Ideal  Exhibition  than  a  magic  table. 
We  do  not  agree.  We  believe  that  Monsieur  Knap's  electric 
dinner  table  is  just  now  doing  a  very  useful  service  to  the 
cause  of  electricity,  and  as  we  have  had  occasion  to  offer 
some  criticism  of  the  Electric  Supply  Publicity  Committee  in 
the  past,  we  now  come  with  hurraing  feet  to  offer  our  con- 
gratulations to  them  upon  this  part  of  the  display  organised 
in  La  Maison  Electrique.  Indeed,  we  do  not  limit  our 
congratulations  purely  to  this  novel,  and,  considered  from 
the  householder's  point  of  view,  impracticable  device,  for 
the  House  is  throughout  attractive,  and,  as  far  as  it  is 
possible  to  make  it  so  in  a  small  compass  that  must  be 
thronged  with  people,  businesslike. 

Of  course,  in  this  house  electricity  is  used  for  everything-.  In 
the  kitchen,  the  dining  room,  the  business  oflBce,  the  bathroom  and 
the  bedroom,  a  hundred  different  applications  are  to  be  noted.  All 
the  water  for  the  household  is  heated  by  electricity,  and  the  revolv- 
ing hair  brush,  hat  iron,  batli  towels,  and  the  bath  mat  are  all 
heated  by  the  same  agency.  In  the  business  oflBce  there  is  an 
addressograph,  a  Burrough's  adding-machine,  and  a  Blick  letter- 
sealer.  Elsewhere  there  is  an  Ozonair  apparatus,  a  "  Universal " 
motor  table  (G.E.C.)  with  electric  motors  for  boot  polishing,  knife 
cleaning  and  many  other  such  services,  electric  irons,  and  an  electric 
sewing  machine.  Without  mentioning  the  different  departments  and 
their  equipments  in  proper  sequence,  we  may  add  that  hair-drying 
and  curling,  cradle-rocking,  food-warming  for  the  baby,  electrically- 
drawn  curtains  for  the  bedroom,  and  telephones,  all  play  their  part 
in  this  ideal  home.  The  electric  cooking  and  heating  apparatus  is 
rightly  made  one  of  its  strongest  features.  Such  apparatus  in- 
cludes the  following  :  A  Therol  heater  (Spagnoletti)  ;  a  cooking 
stove  (Westminster  Electric  Supply)  ;  a  Cooper  water  heater,  a 
grill  and  a  potato  steamer  (Purcell  &  Nobb-')  ;  a  warming  cup- 
board, coffee  percolator  and  table  kettle  (Metropolitan  Electric 
Supply)  ;  a  Bankeide  water  heater  (City  of  London  E  L.  Co.)  ;  a 
floor  pad  by  Messrs.  Holmquist ;  a  Belling  fire  (Belling  &  Co.)  ;  a 
radiator  and  a  Pygmy  heater  (Bastian  Co.)  ;  a  shell  radiator  (British 
Electric  Equipment  Co  )  ;  a  coffee  percolator,  toaster,  hot-plate  and 
kettle  (Townshend's  Art  Metal  Co.)  ;  and  a  glue  pot  (the  Electrical 
Co.).  There  are  vacuum  cleaners  by  Duncan  Watson  &  Co.,  the 
British  Vacuum  Cleaner  Co.  and  Gillespie  &  Beales ;  a  table 
fountain  by  Messrs.  Laing,  Wharton  ;  an  electric  fan  (G.E  C  )  ;  a 
tea  cabinet  by  the  Afternoon  Tea  Cabinet  Co.  ;  an  electric  lift  to 
carry  meals,  &c.,  to  the  bedroom,  not  to  mention  a  fly-catcher  and 
a  lavatory  set. 

The  exhibit  of  Messrs.  Rashleigh,  Phipps  &  Co.  is  the  most  pro- 
minently placed  purely  electrical  one  in  the  Hall,  and  it  is  well 
arranged  with  a  lengthy  frontage,  allowing  a  very  large  number 
of  visitors  simultaneously  to  inspect  the  manufactures  shown. 
The  collection  of  electric  li^^ht  fittings  is  very  choice  and  valuable. 
A  special  room  is  set  apart  for  the  display  of  inverted  fittings  in 
great  variety,  including  the  new  "  Superlux "  system,  and  the 
effect  here  is  most  pleasing.  Near  one  end  of  the  exhibit  an 
electric  fountain  is  playing,  and  an  electric  clock  is  among  the 
other  features  catching  the  public  eye.     Oeonair  apparatus,  Osram 


lamps  of  all  sires  and  candle  powers,  and'b  motor-driven  sewing 
machine  at  work,  are  also  shown,  but  the  great  attraction, 
which  is  undoubtedly  doing  much  educational  work,  is  the 
businesslike  collection  of  electric  heating  and  cooking  appa^ 
ratus.  Demonstrations  of  egg-boiling  and  other  operations 
on  the  breakfast  table  were  in  progreFS  on  the  occasion 
of  one  of  our  visits,  while  ironers  were  busy  showing  the  good 
points  of  the  "  Magnet "  electric  iron.  In  conversation  with  Mr. 
Archer,  we  were  interested  to  learn  that  during  the  past  nine 
months  22,000  of  these  irons  have  been  sold  by  the  makers  mainly 
for  service  in  this  country.  Demonstrations  are  also  being  given 
with  various  cooking  apparatus  on  the  Archer- Magnet  system. 
One  of  these  is  a  new  domestic  cooker,  with  air  lagging.  It  has  an 
8- in.  hot  plate  at  the  bottom,  with  two  circuits  controlled  by  a 
circular-pattern  switch  with  high,  low  and  off  positions.  At  the 
top  there  is  a  gj*iller  attachment,  with  open  red-hot  coils  supported 
on  massive  insulators.  With  this  apparatus,  which  is  specially 
arranged  for  flat  use,  grilling,  cooking  and  boiling  on  top  of  the 
griller  may  be  effected  simultaneously  ;  but  we  hope  to  publish 
further  details  of  this  cooker  in  due  course. 

"Kingolite"  electric  candles  are  in  use  at  many  stands  in  the 
Hall,  including  those  of  Messrs.  Waring  &  Gillow,  Rashleigh, 
Phipps  &  Co.,  Coal  Consumeri^'  Co ,  Daniel  of  Wigmore  Street, 
Harvey  Nichols,  Edmundson's  Electricity  Corporation. 

Messrs.  Edmundson's  Electricity  Corporation,  Ltd.,  show  promi- 
nently an  automatic,  self-regulating  plant  for  country  house  and 
other  installations.  They  also  have  showrooms  as  part  of  the  stand, 
where  electric  light  fittings  and  cooking  and  heating  appliances  are 
displayed.  The  Dowsing  Radiant  Heat  Co.,  Ltd.,  who,  at  many 
exhibitions,  make  a  proud  showing  of  their  popular  lines.jwhich  are 
always  sure  to  receive  a  good  deal  of  attention  from  the  general 
public,  display  their  luminous  and  non-luminous  radiators,  electric 
cooking  apparatus,  electro-raedical  appliances,  electric  light  baths 
and  so  forth.  The  Linolite  Co.  exhibit  their  Woodhouse  steel  casing, 
"  Tubolite  "  and  other  specialities. 

Vacuum  cleaners  are  to  be  seen  in  several  parts  of  the  building. 
The  Electric  Appliances  Co.,  of  Glasgow,  show  their  "Imperial" 
vacuum  suction  cleaner,  electric  vibrators,  &c. 

The  British  Vacuum  Cleaner  Co.,  Ltd.,  have  a  large  exhibit  of 
British  vacuum  cleaners,  ranging  from  the  "Brivac"  vacuum 
sweeper  to  a  large  stationary  cleaner  for  central  installation  pur- 
poses in  private  houses,  hotels,  theatres,  &c.  For  the  first 
time  there  is  shown  a  new  electric  cleaner  (Model  "  F  F. "), 
which  will  sell  at  a  moderate  price.  It  is  claimed  that  the 
machine  is  most  efficient,  while  the  weight  is  only  11  lb.,  so 
that  it  can  be  carried  about  by  any  servant  easily,  and  can  be 
rested  anywhere,  as  on  a  staircase,  while  the  stairs  are  being 
cleaned.  The  electrical  cleaners  include  both  fan  and  pump  types. 
Messrs.  Magic  Appliances,  Ltd.,  show  their  new  "  Magic  "  suc- 
tion cleaner,  which  was  described  in  our  issue  of  September  26th, 
and  represents  a  great  advance  in  efficiency  and  reliability  compared 
with  previous  designs. 


LARGE    ELECTRIC    KITCHENS. 


The  great  developments  in  the  generation  and  utilisation  of  elec- 
trical energy  during  recent  years,  and  the  important  reductions  in 
the  price  a",  which  it  is  sold,  have  led  to  the  extensive  use  of  electric 
cooking  appliances  of  all  kinds,  and  there  have  been  established  a 
number  of  all-electric  kitchens  in  many  hotels,  restaurants, 
sanatoriums,  steamships,  &c.  Apart  from  the  great  hygienic 
and  economic  merits  possessed  by  electric  cookers  under  all  circum- 
stances, and  too  well  known  to  need  recapitulation,  the  little  space 
occupied  by  electrical  equipment  is  often  of  great  importance — 
particularly  in  city  buildings  and  on  boardship.  In  large  manu- 
facturing works,  electric  kitchens  offer  an  ideal  means  of  catering 
for  the  staff,  and  the  energy  consumed  generally  effects  a  very 
apprejiable  improvement  in  the  load-factor  of  the  total  works 
demand. 

In  the  Siemehs-Schuckert  Co.'s  cable  works  near  Berlin,  an 
electric  kitchen  capable  of  providing  for  200—300  persons  was 
erected  in  1911,  the  equipment  including  :— Eight  saucepans  of 
31  quarts  capacity,  and  consuming  42  K\v.  each  ;  eight  13-quart, 
26  KW.  saucepans,  and  one  of  53  quarts  capacity  (15  KW.) ;  10 
pans  totalling  166  KW.  demand  ;  one  2  6-quart  k«ttle  (1  KW.)  ;  one 
copper  kettle  and  one  coffee  urn  each  of  3 1  quarts  capacity  ;  and 
one  combination  containing  two  roasting  ovens,  and  two  hot 
chambers  (15  KW.).  The  maximum  demand  possible  is  93  KW.,  but 
the  average  lies  between  20  and  40  KW. 

During  one  month  (August)  it  was  found  that  the  average  energy 
consumption  per  meal  (of  i  pint  soup,  6}  oz.  meat,  5  J  oz.  potatoes, 
2J  oz.  other  vegetables,  0  075  pint  milk,  and  0  42  pint  coffee)  was 
0394  KW.-hour.  With  energy  at  id.  per  unit,  electric  cooking 
saved  10  per  cent,  as  compared  with  the  gas  cookers  used  in  the 
old  cable  works,  but  even  with  current  at  Id.  or  more  per  unit,  the 
higher  cost  of  electric  cooking  is  far  outweighed  by  the  incidental 
advantages  secured. 

An  even  more  interesting  case  is  that  of  the  Norddeutsohe  Lloyd 
Co.,  who  lately  "'  electrified  "  the  kitchen  in  their  Bremen  head- 
quarters. For  the  supply  of  the  lamps  ann  lifts,  &c.,  in  the  build- 
ing,  a  private  electricity  station  was  already  in  operation,  and  M 
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the  day  load  on  thiB  equipment  was  very  email,  the  energy  for 
coojcing  could  be  provided  at  from  0  2  to  0  3d.  per  unit  (the  coat  of 
the  fuel  oonBumed). 

The  kitchen  space  is  extremely  limited,  and  before  electric 
cookers  were  installed  the  conditions  were  almost  unbearable  in 
summer.  Meals  have  to  be  cooked  for  500  employes,  who  dine  in 
three  groups  at  one  hour  intervals.  The  electrical  fquipment  in- 
stalled includes  :  Five  saucepans  and  five  steamers,  each  of  44  quarts 
capacity  and  6  5-KW.  consumption  ;  five  17  S-quart  faucepans 
(3  K\v.  each),  two  of  13  quarts  (2  B  KW.),  and  two  of  9  quarts 
(2  KW.)  capacity  ;  four  14-in.  steel  pane  (2'4  KW.each)  ;  three  70-quart 
kettles  (8  K\v.)  ;  two  44-quart  copper  kettles  (5  '>  KW.  each)  ;  one 
combination  containing:  four  30  X  18  X  11  in.  roaotiner  ovens 
(28  KW  )  ;  two  hot  cupboards  each  with  four  divisions  (.4  KW  eachl  ; 
three  hot  plates  each  with  two  heats  (4  KW.  each)  ;  two  hot  tubes 
for  the  warm  water  tank  (6  KW.  each).  The  maximum  possible 
demand  is  lOt  KW.,  and  the  average  40  CO  KW. 

The  equipment  is  so  arranged  that  minimum  hindrance  occurs 
between  the  various  cooks.  In  the  centre  of  the  kitchen  a  light 
concrete  cooking  table  (fig.  I)i8  erected  which  is  covered  with  glazed 
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Fig.  1.— Elevation  and  Plan  of  Cookino  Table. 


tiles.  Beneath  the  table  are  receeses  for  the  accommodation  of 
utenpils  not  in  use,  and  also  the  necessary  fuse  and  switchgear,  and 
distributing  busbars.  The  supply  mains  are  brought  down  a  tiled 
duct,  which  also  accommodates  the  hot  water  delivery  pipe  (termi- 
nating in  a  jointed  discharge  pipe).  Twenty-six  connecting  points 
are  provided  on  this  table — 14  for  the  large  saucepans,  fish  kettles 
.and  pans,  and  12  for  the  smaller  utensils.  Current  i^  switched  on 
or  off  plugs  by  switches  mounted  near  the  point  at  which  the  plugs 
are  to  be  used  ;  when  idle,  the  plug  flex  is  hung  over  hooks 
beneath  the  table. 

The  Paucepans  or  boilers  are  double  walled,  nickel   plated  and 
provided  with  side  and  bottom  heating  elements  as  in  fig  2.     The 


easily  removable  studs.  Owing  to  ite  high  conductivity,  the 
aluminium  hot  plate  distributea  heat  evenly  over  the  bottom  of  the 
vesRel.  The  side  heating  elements  are  clamped  in  place  by  »mall 
tightfning  screws,  and  the  nickel  plated  oa'er  nhell  is  provided 
with  a  collar  (coldered  to  the  cookinjr  utensil;,  and  at  the  bottom 
is  fctiffened"  by  a  stout  galvaniwd  iron  ring.  To  the  latter  are 
screwed  struts,  which  are  boltfd  on  to  the  ainminiom  block,  and 
which  carry  the  greater  part  of  the  weight  of  the  vessel  and  ita 
contents.  The  bottom  plate  closicg  in  the  heater  rpace  is  soldered 
to  the  iron  supporting  ring,  «nd  in  it  is  a  small  air  valve  designed 
to  prevent  excessive  air  pressure  in  the  space  between  the  walls  of 
the  complete  boiler.  The  various  heating  elements  are  connected 
in  series-paralUl  and,  according  to  the  switch  netting  employed, 
65,  37,  28,  or  I'T  KW.  may  be  expended  in  each  4  4-quart  eancepMi. 
The  lowest  heat  (all  elements  in  series),  is  employed  to  complete 
cooking  after  boiling  point  has  been  reached  (55  minutes  from 
cold,  using  full  heat). 

The  stewing  pans  are  constructed  in  a  similar  manner,  the  inner 
vessel  being,  however,  of  plain  steel  and  heating  being  from  the 
bottom  alone.  The  large  oval  fish  kettle  has  a  4  mm.  bottom  to 
which  the  2-mm.  side  plates  are  riveted  and  soldered.  The 
aluminium  bottom  plate  is  no  longer  required,  owing  to  the  con- 
siderable thickness  of  the  steel  bottom  and  the  less  importance  of 
uniform  heating  of  the  latter.  The  heating  elements  are  attached 
by  hard  soldered  bolts,  and  the  power  consumption  is  8,  5.  3  or 
2  KW.  (70  minutes  to  biiline  point  from  cold  when  full).  As  in  the 
potato-steamer,  a  perforated  nickel  loose  floor  rests  on  suitable  legs, 
and  is  provided  with  hooks  for  removal. 

Fig.  3  shows  the  construction  of  the  roasting  ovens  ;  each  com- 
partment has  5-mm.  side  plates  welded  to  10-mm.  floor  and  top 
plates,  the  advantage  of  this  construction  being  that  it  is  impossible 
for  steam  or  other  vapours  to  penetrate  to  the  heating  elements. 
Each  oven  unit  can  be  removed  complete  with  its  heating  elements 
by  the  withdrawal  of  a  few  screws.  Hf='ater8  are  attached  above 
and  below  each  chamber  by  studs  which  do  not,  however,  penetrate 
the  top  and  bottom  plates.  Each  under-element  requires  4  KW.  ; 
each  upper  one  3  KW.  and  2/3  or  1/3  full  heat  can  be  employed  se 
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Fig.  3. — Electbic  Roosting  Ovens. 
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Fig.  2. — Saucepan  with  Bottom  and  Side  Heating. 


$iremlhfnlna  Finn   Air-falve 


heaters  are  of  pure  nickel,  or  20  per  cent,  nickel  plated,  and  the  vessels 
being  in  one  piece,  there  are  no  joints  to  melt  should  they  be  allowed 
to  bi)il  dry.  It  is  a  difficult  problem  how  to  attach  the  bottom 
heating  elements  to  thin-walUd  utensils.  If  soft  solder  be  used 
the  joint  is  liable  to  melt,  and  if  the  attaching  screws  are  hard 
soldered,  distortion  of  the  bottom  generally  occurs  quite  apart  from 
other  difficulties  encountered.  Certain  other  arrangements  which 
have  been  tried  are  subject  to  the  objection  that  expansion  is 
likely  to  cause  defective  thermal  contact.  In  the  Prometheus 
system,  an  aluminium  plate  is  fitted  to  the  bottom  of  the  vessel  (as 
in  fig.  2).  This  plate  is  turned  flat  in  order  to  make  good  thermal 
contact  with  the  flat  heating  elements,  which  are  attached  to  it  by 


required.  On  full  heat,  the  oven  can  be  brought  to  240°  C.  in  about 
30  minutes  :  thereafter,  the  lowest  heat  suffices,  and  according  to 
the  class  of  cooking  in  hand,  either  the  upper  or  the  lower  elements 
are  most  heated.  The  balanced  doors  can  be  left  more  or  lees 
open  to  permit  the  escape  of  steam,  ^c.  The  main  shell  is  white 
enamelled  and  the  attachments  are  nickel-plated.  Four  sets  of 
four  switches  are  mounted  on  a  switchboard  above  the  oven,  as 
shown,  and  thence  bare  bus-bars  are  carried  between  the  doable 
walls  to  the  various  heating  elements. 

The  hot  cupboards  (for  crockery  and  cooked  food,  &c.)  are  pro- 
vided witl.  enclosed  heating  elements  beneath  the  shelves  (which  are 
readily  removed.  Each  section  requires  1  KW.  (max.),  and  heating 
is  regulable  in  three  stages  ;  100°  C.  can  be  reached  from  cold  in 
40  minutes  on  full  heat. 

For  the  preparation  of  sauces  and  small  qnantities  of  special 
dishes,  three  double  hot  plates  are  provided.  Each  consumes 
2  KW.,  and  is  heated  by  six  silundum  rods  mounted  beneath  a  slotted 
grid. 

Two  44-quart  (55  KW.  regulable)  copper  kettles  are  mounted  in 
a  window  recess,  and  from  them  boiling  water  is  led  into  a  coflfee 
infuser.  The  prepared  coflee  is  kept  hot  for  as  long  as  may  be 
necessary  by  electric  heat. 

A  220-gallon  tank  erected  above  the  kitchen  supplies  all  the  hot 
water  required  for  cooking  and  washing  purposes,  at  60*^-80*0.  This  is 
provided  with  a  worm,  and  the  original  coal- fired  circulating  heating 
system  is  now  replaced  by  two  6- K\v.  electric  circulator  hot  tabes 
mounted  immediately  below  the  ceiling,  and  rendering  available 
for  other  purposes  the  space  occupied  by  the  original  cjal-flred 
boilers. 

The  entire  replacement  of  the  original  equipment  was  effected 
during  the  Easter  holidays  (Friday  to  Monday  inclusive)  this  year. 
The  kitchen  staff  qnickly  became  accustomed  to  the  electrical 
apparatus,  and  no  hitch  in  the  woikirg  of  this  important  depart- 
ment  has  singe  been  experienced. — AYf.t.  Zeitichnft, 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


London-Made  Electric  Fittings. 

We  recently  paid  a  brief  visit  to  the  premises  in  Whitfield  Street, 
just  oflP  Tottenham  Court  Road,  of  Messrs.  Aberckombie  &  Son. 
Our  mission  was  to  see  in  the  showrooms  at  No.  36  some  of  the 
desigfns  of  Adam  style  electric  fittingrs  and  metal  work  that  were 
beingr  produced  in  the  workshops  at  No.  3i,  but  we  had  not  thougfht 
to  stumble  upon  a  mine  of  such  interest  and  value  as  we  found  in 
the  different  rooms,  and  especially  in  one  apartment  on  the  top 
floor,  where  the  work  of  skilled  craftsmen  of  other  days  remains  as 
a  legfacy  in  the  business.  Here,  as  far  as  possible,  are  classified  the 
very  large  collection  of  actual  models  dating  back,  in  some  cases, 
nearly  a  couple  of  centuries.  The  Abercrombie  business  bf  gan  its 
operations  in  the  year  1720,  and  its  record  for  choice  work  is  visible 
on  every  hard.  The  fact  that  in  1794  the  company  first  supplied 
the  Brothers  Ai^am  with  some  of  their  original  work  is  distinctly 
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metre  in  length,  is  threaded  through  a  cork-screw  channel  in  the 
mass  of  a  porcelain  inoulator,  which  is  filled  with  the  electrolyte — 
a  mixture  of  pure  glycerine  and  water.  The  chain  thus  occupies 
the  minimum  space,  and  cannot  bec'ome  entangled.  On  an  outer 
insulator  is  wound  in  a  spiral  groove  a  tinned  copper  cable,  which 


A/^'Mr 


L,  line;  s,  chok«r; 

c,  chain;  n,  resiitaucs  ; 

T,  to  transformer. 

Fig.   .S — Connec- 
tions OF  Aerester, 


Fig.  2. — New  Low-Tension  Arrester. 

forms  a  choking  coil.  The  apparatus  is  very  compact,  and  can  be 
mounted  in  the  open  ;  it  weighs  13|  lb.  for  currents  up  to  50 
amperes.  Fig.  2  shows  the  exterior  of  the  device,  and  fig.  3  the 
connections. 

Tower  Wagon  for  South  Shields. 

By  the  courtesy  of  Mr.  W,  T.  Robson,  general  manager  and 
engineer  of  the  South  Shields  Corporation  Tramways,  we  are 
enabled  to  show  the  accompanying  illustration  of  the  tower  wagon 


Fig.  1.— An  Abercrombie  Candle  Fitting. 


interesting.  The  premises  are  divided  off  into  several  departments, 
door  furniture,  cabinet  handles,  &c.,  predominating  in  one  showroom, 
while  in  another  are  displayed  a  number  of  Adams  electric  light 
fittings,  and  this  design  being  specially  suited  to  candle- 
lighting,  most  of  the  specimens  shown  are  fitted  with  the  latest 
form  of  Lux  electric  candle  with  metal-filament  lamps.  Mr.  A.  A. 
Barron  took  over  the  business  entirely  some  three  years  ago, 
though  his  connection  with  the  firm  of  Abercrombie  &  Son  dates 
further  back  than  that.  All  the  work  shown  is  cast,  and  a  strong 
feature  is  made  of  high-class  chasing.  The  whole  of  the  firm's 
business  is  done  through  the  trade,  and  contracting,  supply,  and 
other  firms  take  their  clients  to  Whitfield  Street  to  make  their 
selection.  Modestly  away  in  one  corner  of  the  ehowroom  we 
observed  a  new  patent  ventilator,  invented  by  Mr.  Barron,  by  means 
of  which  ventilators  can  be  opened  at  a  distance  by  electric  control, 
but  of  this  we  shall  publish  particulars  later. 

New  Low-Tension  Arrester. 

Messrs.  Isenthal  &  Co  ,  of  D.^nzil  Works,  Neasden,  N.W:,  have 
introduced  a  new  type  of  electrolytic  lightning  arrester  for  circuits 
below  600  volts,  which  cannot  be  adequately  protected  by  spark 
gaps  owing  to  the  narrowness  of  the  gaps  that  would  be  necessary. 
In  the  new  device,  the  principle  of  the  aluminium  arrester  is 
retained,  but  the  voltage  wh'oh  is  applied  to  the  film  of  oxide  is 
reduced  to  one  or  two  volts,  the  charging  current  is  reduced  to  a 
minimum,  and  the  arrester  may  be  kept  permanently  on  an  A.c.  line 
without  heating  up,  and  without  the  interposition  of  gaps  in  the 
circuit.  These  advantages  are  obtained  by  making  the  electrode  in 
the  form  of  a  chain,  of  which  each  link  is  electrically  separated  by 
two  oxide  films  from  the  next  link,  the  total  resistance  of  the 
chain  being  therefore  very   high.     The  chain,  which  is  about  one 


Fig.  4. — Tower  Wagon  for  South  Shields^ 

recently  purchased  by  that  undertaking.  The  chassis  is  a  32-h.p. 
Albion,  and  the  body  was  built  by  Messrs.  Rawlinson  k  Son,  of 
Blackburn. 

Electric  Clock  Movements, 

Me.  C.  H.  Davies,  of  1,  Nursery  View  Villas,  Whitton,  Middlesex, 
recently  took  out  a  patent  for  improvements  in  electric  clock  move- 
ments, which  is  of  considerable  interest.  There  are  numerous 
spring-driven  clocks  of  excellent  quality,  which  the  owners  would 
willingly  convert  to  electric  drive  if  a  simple  method  of  conversion 


Fig.  5,— Section  op  Spring  Drum. 

were  available,  without  discarding  the  bulk  of  the  clockwork,  and 
such  a  method  is  provided  by  Mr.  Davies's  invention,  though  it  is 
not  restricted  to  this  purpose. 

A  difficulty  met  with  in  electrically  winding  clock  springs  is  that 
of  overwinding.  Mr.  Davies  uses  a  small  motor  of  very  simple 
construction,  geared  by  worm  and  wheel  to  the  drum  containing 
the  spring  ;  but  instead  of  attaching  the  outer  end  of  the  spring  to 
the   internal   wall  of  the  spring   drum,   he  leaves  it  free.    The 


Vol.73.    No.  1,873,  October  17.  1913]         THE     ELECTRICAL     REVIEW. 


609 


presBure  of  the  spriner  aj^ainst  the  drnm  is  amply  PuflRcimt  to  drive 
the  clock  train,  and  if  the  speed  of  the  motor  exceedfi  that  necefBary 
to  keep  the  sprinif  wound,  the  aprinpf  simply  slips  inside  the  drum, 
acting  as  a  friction  clutch.  The  gear  can  easily  be  applied  to 
existing  clocks,  or  can  l)e  used  to  drive  the  first,  second  or  third 
wheel  of  a  clock  movement.  The  little  inductor  motor  takes 
001  watt,  and  can  be  supplied  with  energy  from  dry  cells.  On  this 
system  the  pendulum  or  balance  whepl  is  left  entirely  free  to  per- 
form its  duty  of  regulating  the  speed  of  the  clock  movement, 
having  no  electrical  contacts  to  make. 

W.  &  G.  Electric  Novelties. 

Messrs.  Ward  k  Goldstone,  of  Sampson  Works,  Salford,  Man- 
chester, who  have  long  been  known  as  manufacturers  of  a  large 
variety  of  electrical  accessories  for  lightingjind  power  and  various 
other  purposes,  have  in  their  newly-issued  catalogue  of  electrical 
novelties  included  a  host  of  things  in  which  the  electrical  supplies 
or  shop  counter  man  is  interested.  Massage  apparatus,  medical 
coils,  electrodes,  vacuum  tubes,  wireless  telegraph  eete,  Morse 
writing  apparatus,  alarm  clocks,  pocket  and  hand  lamps,  accumu- 
lators, miniature  and  other  metal-filament  lamps,  electric  motors, 
electric  horns  and  electric  fountains — these  we  mention  merely  for 
the   purpose   of    indicating  the  general   scope   of    the   catalogue 


Wltton-Kramer  Pedfstal  Grinder. 

■ 

For  grinding  castings,  for  sharpening  tools,  and  a  host  of  other 

similar  purpo9e^  the  self-contained  electric  pedestal  grinder  is  of 

the  greatest  utility   in   a   busy   engineering  shop.     A  tool  of  this 

description  is  now  being  manufactured  in  quantities  by  the  Witton- 

Kramer   Electric   Tool    and  Hoist   Co.    (for  wh^m  the  General 

Electric  Co..  Ltd.,  67,  Qieea   Victoria  Street.  EC,   are  the  sole 

selling  agents).      It    consists  of  a  2-H.P.   totally  eiclosed  motor. 

with   bearlners  of  extra   length    and    spindle    of   laree  diameter 

extended  at  either  side  to  carry  grindinij  wheels.     The  spindle  is 

solid,  and  is  not  an  ordinary  motor  Hpindlo  wi'h  extension  pieces 

driven  in.     The  motor,  which  may  be  of  either  the  three-phase  or 

continuous-current   pattern,    is    contr^dled    by    a   small    irondad 

switch,  which   is  conveniently  accommodated   inside  the  pedestaL 

and    can  be  operated  through  an  aperture   in  the   casting.      The 

wheels  are  effectively  protected  by  means   of   sheet-steel   guards. 

Tool    rests  are  provided  which  are  adjustable  in  several  directi'ms. 

The  machines  are  deigned  on  very  subitantial  lines,  to  enable  them 

to  withstand  rough  treatment. 

New  Continuify  Fittings. 

Messrs.  The  Stkel  Tubes  and  Conduits  Co.,  of  Alice  Street 
Works,  Keighley,  have  put  on  the  market  a  series  of  patent  grip 


?s 


Fig.  8.--"Stacc"'  Steel  Continuity  Fittiso3. 


Fig.  6 — W.  &  G.  Wireless  Receiving  Station. 

(70  pages),  but  there  are  many  sundries,  ranging  from  a  complete 
wireless  receiving  and  transmitting  station,  to  toy  electric  light 
fittings  for  children's  doU's-houses.  We  select  for  illustration  here 
(fig.  6)  one  of  their  wireless  receiving  stations,  which  is  made  at 
a  popular  price,  under  Marconi  licence.  In  fig.  7  we  show  the 
".Voltalsie "   self-regulating   electric   cycle  lamp,  whioh  gives  an 
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Fig.  7. — Electric  cycle  Lamp. 


equally  brilliant  light  at  walking  or  racing  speed.  It  has  an  8-volt 
metal-filament  lamp.  The  same  lamp  is  also  made  suitable  for 
motor-cycle  service.  The  arrangement  is  driven  by  a  small  rubber- 
tired  wheel  which  works  on  the  rim  of  the  cycle,  and  adapts  itself 
automatically  to  any  unevenness  of  the  rim.  By  touching  a  lever 
the  generator  can  be  put  in  and  out  of  contact  as  desired. 

Brass  Nut  Cover. 

Messrs.  Robert  Bowran  &  Co.,  Ltd.,  of  4,  St.  Nicholas' 
Buildings,  Newcastle-on-Tyne,  has  sent  u?  samples  of  the 
"Neebitt"  nut-cover,  a  stamped  brass  box  which  fits  closely  over 
a  steel  nut,  and  protects  it  from  corrosion.  The  device  is  intended 
to  secure  the  same  result  as  a  brass  box  nut.  but  whereas  the  latter 
is  in  most  cases  too  expensive  to  be  used,  the  "  Nesbitt  "  cover  costs 
but  a  trifle,  and  is  easily  applied.  The  steel  nut  is  first  treated 
with  boiled  oil,  tallow,  or  other  protective  coating,  and  the  cover  is 
then  immediately  applied  ;  as  it  covers  the  end  of  the  bolt  as  well 
as  the  nut,  it  protects  the  thread  from  corrosion,  so  that  the  nut 
will  not  rust  to  the  bolt,  but  can  ba  removed  with  ease  after  any 
lapse  of  time. 


cent.  ;    tests 
fittings  grip 


fittings    called    the 
specially   adapted   for 
conduits    or    tubes,     it 
except!  in  ally 
is   obtained, 
conductivity 

of   an    elbow 

the    tube    all 


Stacc "    system,    which    are 

use   with   plain  light-gauge 

being     claimed     that     an 

high     percentage     of     conductivity 

Ind-'pendent  tests  show   the  average 

of    a    T-j  )int     to    be    over    80    per 

similarly    show    77   per    cent.      The 

iiunuKB  px.^,   .^^    ^^^^    round,   without   cuts   or  loose   pieces, 

and,  being  made  of  steel,  they  have  a  smooth  interior,  which  cannot 
damage  the  cable  like  castings.  Fig.  8  shows  some  examples  of 
the  fictings. 

The  ''L  B"  Steam  Trap. 
Messrs.  Ferguson  Superheaters,  Ltd.,  of  11,  Queen  Victoria 
Street,  London,  EC,  are  introducing  a  seam  trap  for  which  special 
advantages  are  claimed.  The  trap  consists  of  a  copper  or  brass  tube  a. 
fig.  9,  with  a  valve  at  one  end  fixed  to  a  frame  B.  The  iolet  end  of 
the  tube  is  forme  1  with  a  v-ahaped  projeciion  c,  which  butts  against 
the  frame  b.  To  the  valve  end  of  the  tube  an  adj  astable  inexten- 
Bible  rod  d  is  attached,  this  rod  being  connected  to  the  frame  ly  a 
thumb-screw  E.  When  steam  enters  the  tube  this  expands,  and, 
being  restrained  by  this  rod  D,  the  end  of  the  frame  is  forced  down 
until  it  engages  with  the  top  of  the  valve  spindle  and  closes  the 
valve.     When  the  condensed   water  enters,  the  tube  contracts  and 


Fig.  9.— "L.  B."  Steam  Trap. 

raises  the  valve,  and  the  water  is  discharged.  The  valve  is  easy  of 
access,  and  can  be  taken  out  and  examined  in  a  few  raioutes.  It  is 
entirely  water  sealed,  the  sensitive  action  closing  the  valve  before  the 
whole  of  the  water  escapes,  and  thus  diminishing  the  objectionable 
feature  of  valve  cutting.  In  the  "LB"  trap  there  is  no  strain  on 
the  tube,  as  in  types  where  the  tube  is  fixed  at  one  end.  The  trap 
will  work  in  any  position,  requires  no  bolting  down,  and  will  dis- 
chaitre  the  water  to  a  I'mited  heierht.  Tnere  are  no  internal 
working  parts  or  internal  springs  which  are  liable  to  corrosion, 
and  when  in  operation  all  the  movements  can  be  observed,  every 
part  being  in  view.  It  can  be  applied  as  a  regulator  for  controlling 
the  steam  supply  to  feed-water  heaters,  calorifiers,  jacketed 
pane,  &c. 
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BUSINESS  NOTES. 


Electbic  Wiring  Prices. 

On  October  9th.  in  the  West  London  County  Court,  Harraway  Bror., 
electricians,  14G.  Hijjh  Street.  Kenpinjrton,  sued  Cicograni  Smait, 
hairdresser,  142,  High  Street,  Kensington,  for  £11  os.,  for  woik 
done  and  materials  supplied. 

Plaintiffs'  Counsel  said  that  the  defendant  bad  had  a  new 
shavinp  saloon  12  ft.  square  X  8  ft.  added  to  his  present  premises, 
and  he  asked  the  plaintiffs  to  run  the  ekctric  light  into  the  place 
from  the  main  rooms.  Nothing  was  said  about  the  costs,  and  when 
the  work  was  completed  and  the  account  presented,  the  defendant 
agreed  all  the  items  except  two,  which  amounted  to  £4  15s. 

Plaintiff  said  that  he  was  not  asked  as  to  the  price  of  the 
work,  and  completed  it  in  record  time,  56  hours.  The  charges 
were  reasonable. 

His  Honour  :  Was  there  any  contract  1 — Plaintiff  :  No. 

His  Honour  :  You  say  Mr.  Smart  asked  you  to  do  some  electrical 
work,  electric  lamps  and  pushes  .' — Plaintiff  :  Yes,  and  when  I  tent 
in  the  bill  it  was  not  disputed,  except  two  items. 

His  Honour  :  Does  he  say  that  you  have  over-charged  him  .' — 
Plaintiff' :  Yes,  he  says  the  £4  15s.  should  be  about  £1  or  £1  2s. 

After  further  hearing  of  the  ca>?e,  H.  Bonner,  electrical 
engineer,  said  he  had  looked  at  the  work,  and  thought  15s. 
enough  for  each  light,  and  6s.  for  each  plug.  The  lights  and  plugs 
were  placed  on  opposite  sides  of  the  room,  and  they  might  have 
beea  placed  on  the  same  side  and  so  have  aved  a  good  deal  of  wiring. 

His  Honour  gave  judgment  for  the  defendant,  with  costs. 


La  Plata  Electric  Tramways  Co.'s  Action. 

[Claim  for  £10,000  against  Auditors.] 

In  the  Court  of  Appeal  on  Tuesday,  Lord  Justices  Vaughan 
Williams,  Buckley  and  Kennedy  had  before  them  a  case  involving  a 
claim  of  £10,000  damages  brought  by  La  Plata  Electric  Tramways 
Co.,  Ltd ,  of  Moorgate  Street,  E.G.,  against  Mr.  Thomas  Benjamin 
Davis  Fowler,  of  Clifton,  Bristol,  and  Mr.  V.  G.  G.  Scroggie  and 
Mr.  T.  E.  C.  Fowler,  both  of  Buenos  Ayres.  The  matter  came 
before  their  Lordships  on  an  appeal  by  the  defendant  Scroggie 
from  an  order  of  Mr.  Justice  Scrutton,  in  chambers,  refusing  to  set 
aside  a  writ  which  Mr.  Justice  Bankes,  on  an  ex  parte  application, 
had  directed  should  be  served  upon  the  appellant  out  of  the 
jurisdiction,  in  the  Argentine. 

Mr.  Hugo  Young,  K  C,  who  (with  Mr.  E.  G.  Kimber)  appeared 
in  support  of  the  appeal,  said  that  the  three  defendants  were 
partners  in  a  firm  of  auditors  in  the  Argentine.  The  firm  carried 
on  business  entirely  in  that  country,  while  the  work  of  auditing 
the  plaintiff  company's  books,  in  respect  of  which  the  present  action 
was  brought,  was  performed  out  there.  In  1909  Mr.  T.  B.  D. 
Fowler  retired,  and  ceased  to  take  an  active  part  in  the  business 
of  the  firm,  taking  up  his  residence  permanently  at  Clifton.  There 
was,  however,  some  question  as  to  whether  the  dissolution  of 
partnership  was  properly  carried  out,  so  that  it  was  possible 
in  point  of  law  that  the  retired  partner  might  be  liable  as  a 
partner.  The  plaintiff  company  alleging  that  it  had  been  defrauded 
to  a  very  large  extent  by  one  of  its  own  oflBcials,  brought  the 
action  against  the  defendants  as  auditors  of  the  company's  books, 
claiming  £10,000  damagea.  The  company  contended  that  had  the 
auditors  exercised  due  care,  the  fraud  might  have  been  prevented. 
Having  isi»ued  the  writ  in  the  action,  the  company  served  it  upon 
Mr.  T.  B.  D.  Fowler,  at  Clifton,  and  then  applied  to  Mr.  Justice 
Bankes  ex  parte  for  leave  to  serve  it  upon  the  other  defendants  out 
of  the  jurisdiction. 

Lord  Justice  KENNEDi  :  You  admit  that  the  circumstances 
were  such  that  Mr.  T.  B.  D.  Fowler  could  be  sued  for  the  acts  of 
his  partners  / 

Mr.  Hugo  Young:  Yes.  Continuing,  counsel  said  that  Mr. 
Justice  Bankes  upon  reading  an  affidavit  in  support  of  the  appli- 
cation, gave  leave  to  serve  the  other  partners  out  of  the  jurisdiction. 
His  (counsel's)  submit-sion  was  that  the  affidavit  upon  which  the 
leave  was  granted,  omitted  to  set  out  all  the  material  facts,  and 
that  had  all  such  facts  been  stated,  it  would  have  been  apparent 
that  the  cause  of  action  arose  in  the  Argentine  Republic,  that  the 
decision  of  the  case  must  depend  upon  the  law  of  that  country,  and 
that  the  action  could  be  more  conveniently  tried  there. 

In  reply  to  the  Court,  Mr.  Hugo  Young  explained  that  the 
present  appeal  was  against  the  refusal  of  Mr.  Justice  Scrutton  to 
set  aside  an  order  for  service  so  far  as  Mr.  Scroggie  was  concerned. 
As  to  Mr.  T.  E.  C.  Fowler,  a  question  had  arisen  as  to  whether  he 
was  a  British  subject,  and  the  application,  so  far  as  it  referred  to 
him,  was  at  present  standiner  over. 

Mr.  Holman  Gregory,  K.C,  in  opposition,  pointed  out  that 
the  registered  offices  of  the  plaintiff  company  were  in  London,  as 
also  was  the  directorate,  and  that  one  of  the  defendants  was  per- 
manently resident  in  England.  There  was  an  affidavit  to  the 
effect  that  a  trial  in  England  would  be  cheaper  and  more  expeditious 
than  in  the  Argentine  ;  and  io  far  as  convenience  was  concerned, 
all  that  it  would  be  necessary  to  produce  were  the  books  of  the 
plaintiff  company. 

Lord  Justice  Vaughan  Williams  said  that,  in  his  opinion, 
the  appeal  failed.  He  based  his  judgment  on  the  proposition  that 
there  was  not  sufficient  evidence  that  there  would  be  any  increased 
expr-nse  or  inconvenience  by  reason  of  the  trial  taking  place  in 
England. 

Lords  Justices  Buckley  and  Kenkbdt  concurred,  ai^d  the 
appeal  was  dismissed  with  costs. 


Consular    l^ofes. — France. — Writing    on  the  subject 

of  the  electrochemical  and  electrometallurgical  industries  of 
his  district,  the  British  Consul  at  Lyons  states  that  the  year 
1912  was  unmarked  by  any  noteworthy  development  or  new 
departure  in  those  industries  which,  however,  continue  to  expand 
hand  in  hand  with  the  ever-ffrowing  utilisation  of  water  power, 
on  which  they  depend.  The  manufacture  of  nitrides  from 
bauxite,  by  the  Seopeck  process,  ha=,  contrary  to  expectation, 
not  yet  passed  out  of  the  experimental  stage,  and  it  is,  indeed, 
no  secret  that  the  series  of  costly  experiments  which  have  been 
carried  on  for  the  last  two  or  three  years  at  the  works  of  the 
ontroUing  combination  of  aluminium  companies  closa  to  St.  Jean 
de  Maurienne,  in  the  Valley  of  the  Arc  (Mont  Cenis  road),  have  not 
been  covered  with  the  success  that  was  anticipated,  difficulties 
having  been  encountered  in  arriving  at  the  high  temperatures  in 
the  electric  furnace  necessary  for  the  process.  The  Consul  under- 
stands that  a  rival  system  requiring  lower  temperature  has  been 
invented,  and  will  probably  be  exploited  by  another  combination. 
The  production  of  cyanamide — nitrates  obtained  from  the  atmos- 
phere by  means  of  the  electric  furnace — is  being  carried  on  at 
Notre  Dame  de  Briancau  (Is&re),  but  on  a  very  modest  scale, 
very  far  bslow  that  of  the  great  Swedish  works  at  Alby.  The 
output  of  the  various  branches  of  these  industries  in  the  district  in 
1912  is  estimated  as  follows  : — 


ToriS. 


£ 


Aluminium     ... 

9,000 

594,000 

Ferrosilicium... 

30,000 

204,000 

Ferrochrome  and  ferromanganese  ... 

15,000 

270,000 

Calc'um  carbide 

20,000 

200,000 

Carbide  of  silicium 

1,500 

54,000 

An  interesting  development  in  the  electrometallurgical  industry 
is  announced  in  the  shape  of  the  formation  of  a  company  for  the 
production  of  zinc  in  the  electric  furnace  by  a  process  invented 
by  two  Frenchmen.     A  similar  method  of  production   is  already 
being  worked  in  Norway,  but  in  France  zinc  ore  has  hitherto  been 
treated  to  processes  heated  with  coal,  and  owing  to  the  heavy  cost 
of  the  carriage  of  this  fuel,  of  which  at  least  three  tons  are  required 
for  every  ton  of  ore,  smelting  has  been  confined  to  coal- bearing  dis- 
tricts which,  with  the  exception  of  Silesia,  where  the  two  minerals 
are  found  close  together,  are  for  the  most  part  far  from  the  deposits 
of  zinc.     The  carriage  of  ore  to  the  coalfields,  though  less  costly 
than  the  transport  of  coal  to  the  zinc  mines,  throws  a  heavy  burden 
on  the  industry,  and,  moreover,  necessitates  the  preliminary  treat- 
ment of  the  crude  ore  at  the  mines  by  washing,  in  order  that  the 
percentage  of  metal  contained  in  the  ore  to  be  transported  may  be 
as  hieh  as  possible.     As  a  result  of  these  unfavourable  conditions, 
the  French  zinc  mines  have  hitherto  been  comparatively  neglected, 
the  cost  of  the  carriage  of  the  ore  to  the  smelting  works,  even  after 
the  preliminary  washing,  being  prohibitive  at  the  present  price  of 
the  metal ;   but  the  employment  of  water-power,  which   exists  in 
abundance  in  close  proximity  to   the  zinc  mines  in  the  Pyrenees, 
will,  it  is  believed,  create  an  entirely  new  situation.     Not  only  will 
the  cost  of  the  preliminary  washing  of  the  ore  and  its  conveyance 
to  distant  t^melting  works  be  thus  completely  done  away  with,  but 
it  is  claimed  that  production  will  be  rendered  more  economical  by 
the   use   of    the  electric  furnace  instead  of  coal,  both  in  respect  of 
the  price  of  the  actual  power  and  the  installation  and  upkeep  of 
plant  ;  while  the  cost  of  labour,  which  has  hitherto  been  a  factor 
of  some  importance,  by  reason  of  the  special  skill  required  to  work 
the  existing  system    of    extraction,    will    be   very    considerably 
diminished  owing  to  the  simplicity  of  the  electric  process  and  the 
small  number  of  hands  needed  to  work   it.      Preliminary  experi- 
ments having  been  successfully  carried  out  by  the  syndicate  con- 
trolling  the  patents  of  the  new  electric  process  in  works  at  Arudy 
(Basses-Pyr^n^es)  and  Ugines  (Haute-Savoie),  the  rights  have  been 
acquired   by   a  company   with   a  caoital  of  £160,000,  which  has 
bought   falls  at  Arrens  (Hautes-Pyr^n^es),  capable  of  generating 
7.000  H  p.,  which  will  be  conveyed  to  smelting  works  situated  at 
Argel&s  within  easy  distance  of  all  the  principal  zinc  deposits  in 
the  districl.  (Pierrefitte,  Ch&ze,  Arrens,  Arre  and  Anglas),  producing 
from  16,000  to  18.000  tons  of  ore  yearly,  which,  it   is  calculated, 
could   be  doubled  under  more  favourable  conditions  of  transport, 
&o.      The   works  at  Argel&s  will,  however,  not    be  ready  for  two 
years,  and  the  company,  in  order  not   to  lose  time,  has  meanwhile 
rented   some  existing  works  in  Savoy  having  rights  over  water- 
power  of  1,500  H.P.,  and  conveniently  situated  for  receiving  ore  for 
treatment.       It   is  proposed  to  devote  these  works  chiefly  to  the 
production   of   white   zinc,   for   which   there  is  a  big  demand  in 
France,  now  that  white  lead  is  forbidden. 

Sicily. — The  Consul  at  Catania  reports  that  the  Societa  Eiet- 
trica  delta  Sicilia  Orientale  have  practically  completed  their  works 
and  now  produce  abiut  9,000  H.P ,  partly  disposed  of. 

Corea. — The  Consul  in  Corea  reports  that  there  are  at  present 
.3,706  miles  of  telegraphic  lines  in  that  country,  with  891  telegraph 
offices.  There  are  also  2,172  miles  of  telephone  lines  outside  of  the 
cities,  telephone  subscribers  numbering  8,290. 

Japan. — A  company,  with  the  title  the  Japan  Electric 
Furnace  Industrial  Co.,  has  recently  started  a  factory  at  Shimo 
Shibakawa,  in  the  prefecture  of  Shiznoka,  for  the  electrical  pro- 
duction of  phosphorus.  The  establinhment  is  the  first  of  the  kind, 
and  is  being  run  on  plans  adopted  as  the  reaalt  of  suggestions 
made  by  the  Industrial  Investigation  Bureau  of  the  Japanese  De- 
partment of  Agriculture  and  Commerce,  the  work  being  carried  out 
under  the  guidance  of  an  expert  from  that  Bureau. 
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(ilcrmany. — It  is  announced  that  the  syndicate  of 
German  hitjh-tenfeion  cable  manufacturers  have  decided  on  the 
establishment  of  a  joint  sales  office  in  Herlin. 

The  Erdmann  Ro^ralfki  Maprnet  Zunderfabrik  Gesellechaft  is  the 
name  of  a  new  company  which  has  just  been  formed  in  Berlin,  with 
a  capital  of  £7,000,  to  introduce  a  new  electromagnetic  ignition 
system  for  motor-carp. 

Catalojrufs  and    Lists. — Mkssu.s.   Musgrave  &  Co., 

Ltd.,  35,   Maddox   Street,    London,    W.— Postal   card    illustrating 
their  "  Ulster  "  induced  draught  fans. 

The  Anglo  Enoinkeuin<;  Co.,  Ltd.,  3.5,  Kirby  Street,  Hatton 
Garden,  London,  EC. — Twenty-page  catalogue,  containing  illustra- 
tions and  abridged  specification  of  their  electric  lifts,  lift  con- 
trollers, warehouse  hoists,  &;c. 

Mk.  E.  J.  Hill,  2().  Stanton  Road,  Wimbledon,  London,  S.W. — 
Circular  relatin?  to  the  advertising  Bervice  that  he  is  prepared 
to  render.  Mr.  Hill  was  formerly  advertising  manager  for  the  Foster 
Engineering  Co.,  Ltd.,  and  among  other  firms  for  whom  he  is  now 
acting,  are  the  British  Electric  Transformer  Co.,  Ltd.,  Peebles  and 
Co.,  Ltd.  (gas  engineers),  Edinburgh,  and  Simms  Motor  Units,  Ltd. 

Messrs.  Mavok  \:  Coulson,  Ltd.,  47,  King  Street,  Mile  End, 
Glasgow. — No.  7  Yellow  Book  (112  pages),  containing  a  reprint  of 
the  firm's  data  cards,  issued  during  the  last  seven  years,  with  refer- 
ence to  the  performance  of  Pick-Quick  coal-cutters  in  seams  of 
different  thicknesses.  The  machines  included  are  mostly  electric- 
ally driven. 

The  "Acme"  Arc  Lamp  and  Engineebing  Co.,  77,  Fortress 
Road,  Kentish  Town,  London,  N.W. — Twelve-page  catalogue,  giving 
illustrations,  descriptive  particulars  and  prices  of  the  "Acme"  arc 
lamps  and  metal-filament  lamps  ;  a  second  pamphlet  gives  similar 
information  relating  to  the  "  Acme  "  flame  arc  lamp. 

Messrs.  Veritys  Ltd.,  31,  King  Street,  Covent  Garden,  London, 
W.C. — Publication  No.  754  is  a  30-page  pamphlet,  entitled  "Aston 
Portable  Electricity."  A  full  collection  appear  of  different  types  of 
pocket  electric  lamps,  small  and  large  torches,  police  or  service 
lamps,  accumulator  hand  lanterns,  miners'  lamps,  travelling  and 
inspection  lamps.  Other  contents  include  some  electric  novelties, 
also  batteries  and  accumulators  for  the  lamps  referred  to  above. 
Prices  are  clearly  shown  in  all  cases. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London,  E.C. — We  have  received  a  copy  of  the  "  Mazda 
House  News,"  the  new  house  journal  of  the  B.T.H.  Co.,  the  purpose 
of  which  is  to  "give  information  on  Mazda  House  matters  and  to 
stimulate  electric  lighting  business."  It  contains  in  the  course  of 
its  20  pages  a  number  of  articles  which  the  electrical  contractor 
and  tradesman  will  find  of  interest,  including  a  list,  with  illustra- 
tions, of  publicity  literature  which  is  available.  Those  who  desire 
to  receive  the  "News"  regularly  should  communicate  with  the 
company's  publicity  department,  as  above.. 

Mb.  George  Wilkinson,  Beech  Mount,  Harrogate. — Pamphlet 
containing  illustration  and  particulars  of  the  new  "  Losks  "  auto- 
matic electric  water  heater. 

The  Electrical  Co.,  Ltd.,  122-124,  Charing  Cross  Road, 
London,  W.C. — List  of  electric  motors  in  stock  on  October  1st. 

Messrs.  Landis  &  Gyr,  Ltd.,  28,  Denman  Street,  London,  S.E. 
—  Illustrated  leaflet,  describing  their  two-rate  meter,  with  hand 
control  and  self-contained  switch. 

Bankruptcy    Proceed injfs. — "W.    R.   WedpxE,  Albion 

Place,  lately  carrying  on  business  as  an  electrical  engineer,  at  the 
Arcade,  Northampton. — At  the  Northampton  Bankruptcy  Court  on 
Monday,  before  the  Registrar  (Mr.  T.  M.  Percival),  bankrupt  appeared 
for  his  first  public  examination.  The  statement  of  affairs  showed 
liabilities  expected  to  rank  £1C7,  assets  estimated  to  produce  £77, 
leaving  a  deficiency  of  £!iO.  Debtor  was  closely  questioned  by  the 
Official  Receiver  with  regard  to  his  book  debts.  Regarding  debtor's 
first  statement  of  affairs,  the  Official  Rsceiver  said  it  was  obviously 
inaccurate,  and  he  stopped  debtor  from  swearing  to  it.  He  had  a 
sleeping  partner  who  had  advanced  i:  GO,  and  his  (debtor's)  tools 
were  worth  about  £35.  There  was  a  loss  in  carrying  on  the 
business  of  £145,  for  which  he  could  not  account.  Adjourned 
until  November  llth. 

Herbert  William  Wilson,  consulting  engineer.  West  Derby, 
Lane. — First  meeting  October  20th  ;  public  examination,  November 
3rd  ;  both  at  Liverpool. 

An  Austrian  Lamp  Co. — According  to  a  Vienna  report 
to  the  Financial  .\eivs,  under  the  auspices  of  the  Bank  of  Austrian 
Lands  (Oesterreichische  Liinderbank),  of  Vienna,  the  formation  of 
the  Incandescent  Lamp  Co.  Watt,  in  Vienna,  has  taken  place,  the 
initial  capital  being  fixed  at  2,000,000  kronen. 

Theatre  Lighting. — With  reference  to  our  recent  para- 
graph on  Osrams  at  the  London  Opera  House,  the  contractors  for 
the  supply  of  Osram  lamps  in  this  instance  were  the  British 
Economical  Lamp  Co.,  of  9,  Old  Bailey,  E.C. 

"  C-antie "  Switches. — An  advertisement  has  been 
appearing  in  our  pages  in  which  Messrs.  Marsh,  Son  &  Co.,  Ltd., 
are  offering  "  Cantie  "  switches  for  sale  owing  to  their  business 
being  wound  up.  Our  readers  are,  of  course,  aware  that  the  refer- 
ence to  winding  up  does  not  apply  to  the  "  Cantie  "  Switch  Co,, 
Ltd,  of  Nottingham,  who  are  the  sole  manufacturers  of  these 
switches,  the  word  "Cantie"  being  their  trade  mark. 

Liquidation. — Chkai'  Power  Srrpi.Y  and  Exoinkkring 

Co.,  Ltd. — This  company  is  winding-up  voluntarily  with  Mr. 
W.  T.  Green,  33,  Lloyd  Street,  Manchester,  as  li(iuidator.  A 
meeting  of  creditors  is  called  for  October  22nd  at  77,  Fountain 
Street,  Manchester. 


Book  Xotioes. — The  OctoUr  i.«sue  of  the  Vumdaij 
J/iiiiKfi  Jtnirridl  contains  an  article  by  Mr.  F.  T.  Chapman  on  the 
Ampler  Plai;imeter,  biographical  pkr^ches  of  Mr.  G.  Scott  Bam, 
Mr.  Bernard  hankey,  and  Mr.  G.  H.  E.  Vivian,  and  an  accoont  of 
high-tensicn  transmission  of  electrical  energy  by  Mr.  E.  P'ries- 
Smith.  The  Woli-eley  Tool  and  Motor-Car,  Ltd.,  has  Ijeen  added 
to  the  list  of  firms  associated  with  the  Institution. 

"Gas  Works  Directory  and  Statistics,  1913-1914."  London: 
Hazell,  Watson  .v  Viney,  Ltd.     Price  10s.  fid.  net. 

"Science  Abstracts."  Sections  A  and  B.  Vol.  XVL  Part  9. 
September  29th,  1913.  London:  E.  and  F.N,  Spon,  Ltd.  Price 
Is.  Gd.  net  each. 

"  Tranyactiovx  of  the  University  of  Toronto  En gineerinj?  Society." 
Septen.ber,  1913.     Toronto:  The  Society. 

''Journal  of  the  United  States  Artillery."  Vol.  XL,  No.  2. 
September-October,  1913.  Fort  Monroe,  Va.  :  The  Coast  Artillery 
School  Press. 

"  Jovrnal  of  the  American  Society  of  Mechanical  EngineerB."  Vol. 
XXXV,  No.  10.  October,  1913.  New  York  :  The  Society.  Price  .35  c, 
"Melting  Points  of  the  Refractory  Elf-ments,"  by  G.  K.  Bnrgess 
and  R.  G.  Waltenberg  ;  'The  Silver  Voltameter,'  Part  III.  by 
E.  B.  Rosa,  G.  W.  Vinal,  and  A.  S.  McDanieL  Washington  : 
Government  Printing  Office. 

"  Annales  des  Postes,  Telegraphes  et  Telephones.",  September, 
1913.     Paris  :  A.  Dumas.     Price  1m  fr. 

"Recherches  Experimentales  sur  le  Conpage  des  Fers  et  Aciers 
par  les  Chalumeaux  u  Jet  d'Oxygune."  By  R.  Amedeo.  Paris  : 
Union  de  la  Soudure  Autogene.     Price  3  fr. 

''Jiullffin  Mensuel  of  the  Societe  Beige  dElectriciens. '  Vol. 
XXX.     September,  1913.     Brussels:  E.  Brnylant.     Price  1  fr.  7.'jc. 

''Bulletin  of  the  Association  des  Ingtcienrs  Electriciens." 
VoL  XIII.  No.  7.  .July,  1913.  Paris:  Gauthier  -  ViUars. 
Price  5  fr. 

Trade    Announcements. — The    Midland    Electric 

Manufacturing  Co.,  Ltd.,  of  Stafaord  Works,  Rea  Street  South, 
Birmingham,  announce  that  Messrs.  S.  T.  Pemberton  &  Co.  have 
now  ceased  to  represent  their  interests  in  the  Midland  Conntie?, 
and  pending  fresh  arrangements  inquiries;  should  be  sent  direct  to 
the  head  office,  as  above. 

The  Electrical  Supplies  Co.  have  commenced  businees  at 
4,  Cheapside,  E.C,  as  wholcEale  dealers  in  electrical  apparatus. 
They  desire  to  receive  catalogues  from  manufacturers,  with  factor's 
discounts,  &c. 

Mr.  T.  G.  Poole  announces  that  having  severed  his  connection 
with  Mr.  Mabbs  as  from  October  1st,  he  has  taken  premi:<es  at 
16,  John  Dalton  Street,  Manchester,  where  he  will  trade  as  T.  G. 
Poole  &  Co.  as  a  wholesale  electrical  supplier,  and  will  hold  large 
stocks  of  switches,  lamps,  carbons,  kc. 

Messrs.  Guest  &  Co.,  of  the  Great  Combow  Works,  Halesowen, 
have  added  to  their  business  an  electrical  engineering  department, 
with  Mr.  G.  H.  N.  Reay  as  engineer  and  manager. 

Messrs,  Haseltine,  Lake  k  Co ,  chartered  patent  agents,  aak 
that  all  communications  for  them  should  be  addressed  to  28. 
Southamptom  Buildings,  Chancery  Lane,  W.C.  Though  they  have 
been  in  these  offices  for  the  last  six  months,  letters  are  still  in- 
correctly addressed. 

Fire. — A  fire  has  occurred  in  a  sawmill  at  the  premises 
of  Messrs.  S.  Bill  &  Co.,  Ltd.,  manufacturers  of  electrical  acces- 
sories, Hil,  Queen's  Road,  Aston,  Birmingham.  The  roof  was 
seriously  damaged,  and  we  understand  that,  in  consequence,  the 
department  affected  will  be  stopped  for  a  week  or  two. 

Swiss    Imports    of    Electrical    Machinery. — The 

value  of  the  foreign  electrical  machinery  imported  into  Switzer- 
land last  year  amounted  to  £59,160,  as  compared  with  only 
£40,(140  in  I'.Ul.  How  largely  the  trade  is  in  German  hands  may  be 
judged  from  the  fact  that  Germany's  share  of  the  1912  total  was 
no  lees  than  £54,440. 

Lamp  Works  in  the  Arjrentine. — The  Benew  of  the 

Hirer  Plate  publishes  the  following  : — -'  J.  Reviriego,  an  Argentine 
citizen,  has  applied  to  Congress  for  a  temporary  privilege  to  estab)- 
lish  a  metallic-filament  electric  lamp  factory.  He  asks  for  free- 
dom of  duties  on  the  necessary  machinery  to  the  value  of  S50.tK)0, 
and  also  on  the  raw  material  which  is  not  to  be  found  in  the 
coun'^ry.  We  strongly  recommend  representatives  of  incandescent 
lamp  manufacturers  to  take  the  necessary  steps  to  protect  their 
patent  rights  and  also  their  trade  marks,  if  they  have  not  already 
done  so." 


LIGHTING  and  POWER  NOTES. 


Accrin^^n. — Priu.ic  Lighting  and  Plant  Exten- 
sions.— A  Committee  of  the  Corporation  has  decided  to  try  the 
experiment  of  lighting  Green  Haworth  district  with  electricity. 

By  invitation  of  Aid.  E.  Higham,  chairman  of  the  Electricity 
Committee,  the  members  of  the  T.C.  visited  the  electricity  works 
last  week.  Aid.  Higham  gave  a  detailed  explanation  of  the  working 
of  the  gas  plant,  as  compared  with  the  steam  plant,  and  said  that 
as  the  whole  plant  was  now  fully  occupied  it  was  absolutely  neces- 
sary to  move  at  oi^ce  to  increase  it.    The  Committee,   he  said,   had 
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already  instructed  the  borouph  engineer  to  sret  out  plans  and 
estimates  for  utilisine:  the  engine  house  to  its  full  extent,  and  it 
was  decided  that  the  electrical  engineer  should  prepare  plans  and 
estimates  for  the  extension  of  the  gas-making  plant  and  engines, 
for  the  duplication  of  the  present  installation. 

Argentine. — There  is  a  movement  on  foot  in  Aznl  to 
form  a  co-operative  electric  light  company.  The  contract  for 
the  public  lighting  held  by  the  Cia.  de  Elcctricidad  de  la  Provincia 
de  Buenos  Ayres  shortly  expires,  and  it  is  not  yet  known  if  it  will 
be  renewed.  The  Commissioner  is  consulting  with  the  leading 
inhabitants  on  the  subject. — lier'ictcof  tlio  Hirer  Plate. 

Ayrshire. — Prov.  Order. — The   CO.   has  received  an 

intimation  from  the  Ayr  T.C.  that  it  is  promoting  a  prov.  order 
for  the  supply  of  electricity  in  the  districts  of  Prestwick  and  Allo- 
way.  The  Law  Committee  has  recommendcd.the  C.C.  not  to  consent 
to  the  application. 

Bangor. — The  City  Council  has  agreed  to  an  increase  of 
2d.  per  unit  in  the  price  of  electricity  for  lighting  purposes. 
Alderman  Bayne  reported  that  improvements  in  electric  lamps  had 
led  to  a  reduction  of  20  per  cent,  in  the  consumption  of  energy,  and 
the  E.L,  Committee  considered  it  necessary  to  increase  the  price. 

Bournemouth. — Loan  Sanction. — The  T.C.  has  re- 
ceived from  the  L.G.B.  sanction  to  a  loan  of  £1,600  for  lighting  by 
electricity  the  Undercliff  Drive  and  the  West  Undercliff  Parade. 
The  work  is  to  be  put  in  hand  with  as  little  delay  as  possible. 

Bradwell     (Staffs.). — Hoi^nxAL     Lighting. — It   has 

been  decided  to  have  the  extensions  to  Bradwell  Hospital,  to  be 
carried  out  at  a  cost  of  £7,500,  lighted  by  electricity  instead  of 
by  oil. 

BulkiDg'ton. — Prov.    Order. — The  Midland    Electric 

Light  and  Power  Co.,  Ltd.,  is  applying  to  the  B.  of  T.  for  a  prov. 
order  in  the  area  of  the  U.D.C.  Powers  for  supplying  the  district 
are  already  possessed  by  the  Leicestershire  and  Warwickshire  Electric 
Power  Co.,  Ltd. 

Banbridg'e  (Ulster).— Having  failed  to  obtain  a  prov. 
order,  the  Council  has  decided  to  advertise  for  tenders  for  a  three 
years'  contract  for  lighting  the  public  streets  by  gas  or  electricity. 
In  case  the  tender  accepted  is  for  lighting  by  electricity,  the 
contractor  is  to  have  the  right  to  supply  current  for  private 
consumption. 

Burnham  (Somerset), — A  special  meeting  of  the  U.D.C. 

was  held  to  meet  Dr.  J.  A  Purvis,  who  is  responsible  for  the  electric 
light  scheme.  Dr.  Purvis  withdrew  by  letter  a  communication  to 
the  effect  that  unless  the  capital  required  were  reduced  by  about 
£1,000,  by  using  overhead  wires  instead  of  underground  mains, 
the  company  could  not  be  iioated.  A  second  communication  stated 
that  the  shares  required  had  been  taken,  the  company  would  be 
floated,  and  the  original  scheme  of  underground  mains  would 
stand.  The  scheme  would  therefore  go  on  as  before,  the  Council 
having  expressed  its  agreement. 

Carnarvon, — In  reply  to  correspondence  between  the 
T.C.  and  the  National  Electric  Construction  Co.,  the  latter  states 
that  it  has  up  to  date  lost  £7,000  on  the  working  of  the  under- 
taking. Early  last  month  the  company  circularised  its  customers  to 
the  effect  that  the  price  of  current  for  lighting  would  be  increased 
from  5d.  to  6d.  per  unit  after  the  25th  ult.  The  Electricity  Com- 
mittee of  the  Corporation  then  instructed  the  town  clerk  to  write 
to  the  company  reminding  it  of  a  statement  that  it  would  not  be 
likely  to  increase  the  price  beyond  5d.  per  unit.  In  reply,  the 
company's  manager  stated  that  had  the  conditions  remained  the 
same  as  they  were  in  19U1,  the  price  would  not  have  been  raised. 
The  company  had  lost  up  to  date  £7,000  after  paying  the  sinking 
fund  and  interest  instalments.  It  was  as  much  in  the  interests  of 
the  Corporation  as  of  the  company  that  every  attempt  should 
be  made  to  put  the  undertaking  into  a  position  to  earn  a  profit  to 
cover  at  least  the  capital  charges.  The  Council  at  its  meeting 
received  a  recommendation  from  the  Electricity  Committee  that  the 
company  be  informed  that  the  increase  in  the  price  was  against  the 
best  interests  of  the  undertaking,  which  contention  derived  support 
from  the  managing  director's  statement  in  1904,  that  if  the  under- 
taking would  not  pay  with  electricity  at  5d.  per  unit,  it  certainly 
would  not  pay  at  6d.  A  proposal  was  made  that  a  committee  be 
appointed  to  inquire  into  the  relations  of  the  Corporation  and  the 
company,  but  this  was  defeated,  and  the  Committee's  report  was 
adopted, 

Connah's  Quay, — The  U.D.C.  has  accepted  an  offer 
made  by  Mr,  Leigh  to  inspect  the  district  and  report  upon  a  scheme 
for  electric  light  for  the  town  at  a  fee  of  three  guineas. 

Crowle. — Public  Lighting. — The  U.D.C.  has  decided 
to  ascertain  from  small  towns  where  electricity  is  used  for  public 
lighting,  particulars  of  the  cost,  &c.  This  is  in  response  to  an  offer 
from  a  firm  at  Bradford  to  advise  the  Council  on  the  question, 

Dover, — The  Electricity  Committee  of  the  T.C,  on 
October  7th,  received  a  communication  from  the  South-Eastern 
Electric  Power  Co.,  stating  that  it  was  considering  the  question  of 
supplying  the  neighbouring  to\^ns,  works,  &c.,  with  electricity  in 
bulk,  and  would  be  glad  to  include  Dover  in  the  scheme.  It  ex- 
pressed the  opinion  that  it  would  be  able  to  supply  current  at  such 
a  price  as  would  obviate  any  deficiency  in  running  the  undertaking, 
and  also  to  the  advantage  of  consumers.  It  was  stated  that  the 
company  had  got  a  small  plant  for  its  own  use  at  Tilmanstone,  near 
Dover.    The  cha^'rmab  said  that  the  engineer  had  better  find  out 


when  the  company  would  be  able  to  give  the  suggested  supply. 
The  enjjineer  said  they  would  have  to  make  considerable  alterations 
before  they  could  take  tliree-phase  current  at  50  periods.  The  com- 
pany would  bring  current  to  the  town  at  11,(JOO  volts,  and  the 
Council  would  have  to  transform  it  to  2,000  volts.  It  would  mean 
an  expenditure  at  the  works  of  .114,500,  and  he  should  like  to  have 
independent  advice.  The  Committee  deferred  further  consideration 
of  the  question,  so  that  the  engineer  could  get  fuller  particulars 
from  the  company. 

Durham. — A  Colliery  Power  Scheme. — It  may  be 

remembered  that  in  1907  the  Durham  Collieries  Electric  Power  Co. 
arranged  with  the  Newcastle-upon-Tyne  Electric  Supply  Co.  and  the 
associated  companies  to  operate  and  maintain  the  Philadelphia 
power  station,  increasing  the  capacity  from  (),000  kw.  to  10,000 
KW.  The  Philadelphia  station  has  now  been  purchased  by  the 
Lambton  and  Hetton  Collieries,  Ltd.,  and  the  colliery  company 
is  removing  five  of  the  turbines  and  installing  three  A.E.G. 
machines,  each  of  6,000  kw.  capacity,  at  "75  power-factor,  running 
at  2,400  R.P.M,  It  is  anticipated  that  the  thermal  efficiency  of 
the  station,  when  operating  these  new  sets,  will  be  at  least  as 
favourable  as  at  any  other  station  operating  under  similar  conditions, 
the  steam  consumption  figures  guaranteed  being  exceptionally  low. 
An  interesting  feature  of  this  scheme  is  that  an  arrangement  has 
been  entered  into  with  the  Newcastle-upon-Tyne  Electric  Supply 
Co.,  whereby  it  is  to  supply  the  labour  for  the  operation  of  the 
station  and  also  to  provide  a  stand-by  supply  to  the  colliery  com- 
piny  from  the  network  of  cables  at  Philadelphia.  Hitherto,  the 
Lambton  and  Hetton  Collieries,  Ltd.,  have  purchased  the  power 
for  their  important  group  of  collieries  from  the  Durham  Collieries 
Electric  Power  Co.,  and  in  order  to  ensure  greater  reliability  the 
stand-by  required  at  the  station  is  to  be  provided  from  the  network 
of  the  Newcastle-upon-Tyne  Electric  Supply  Co.  and  its  associated 
companies,  instead  of  putting  down  additional  spare  plant  at  the 
Philadelphia  station.  The  boiler  plant  is  to  be  completely 
re-arranged  and  enlarged,  but  the  contracts  for  this  work  have  not 
yet  been  placed.  The  new  arrangement  will  come  into  force  in 
January,  1915. 

Eastbourne. — The  T.C.  has  decided  to  purchase  a  steam 

coal  wagon,  at  a  cost  of  £550,  for  the  use  of  the  electricity 
department. 

The  Guardians  have  decided  to  install  electric  light  in  the 
infirmary. 

EastleJgh. — Proposed     Electricity      Supply. — The 

Electricity  Sub-Committee  of  the  Southampton  T.C.  has  informed 
the  U.D.C.  that  it  will  be  willing,  on  obtaining  a  prov.  order,  to 
include  Eastleigh  and  Bishopstoke  in  the  area  of  supply,  and  that 
subject  to  the  maximum  supply  prices  clause,  &c.,  the  price  of 
current  would  be  a  flat-rate  of  4d.  per  unit  for  private  and  shop 
lighting  ;  for  power,  10  per  cent,  above  the  existing  rates  at  South- 
ampton ;  and  for  heating  and  cooking  Id.  per  unit,  and  provided 
that  the  public  lighting  was  converted  to  electricity  in  all-  the 
streets  along  which  the  mains  would  be  laid,  the  charge  for  public 
lighting  would  remain  as  at  present. 

Falkirk. — The  Callander  Coal  Co.  is  equipping  the  new 
colliery  at  Slamannan  with  up-to-date  electrical  machinery  for 
coal-cutting  and  pumping. 

Glasgow. — Bailie  Smith  and  Mr.  Lackie,  the  city  elec- 
trical engineer,  have  returned  from  their  tour  in  Canada  and  the 
States,  and  will  report  to  the  Corporation  in  due  course.  It  is  said 
that  both  gentlemen  were  impressed  with  the  much  greater  use 
that  is  made  of  electricity  on  the  other  side  of  the  Atlantic. 

Gelligaer. — Prov.  Order. — The  District  Council  has 
decided  to  apply  for  a  prov.  order  for  lighting  the  wards  of  Bed- 
linog  and  Fochriw  with  electricity. 

Harwich,— The  T.C.  has  raised  a  loan  of  £3,370  for  the 
electrification  of  the  pumping  station. 

Hebburn-on-Tyne.  —  The   Carle   Question. — At  a 

meeting  of  the  U.D.C.,  on  the  13st  inst.,  the  General  Purposes  Com- 
mittee reported  that  the  clerk  had  again  written  to  the  Northern 
Counties  Electricity  Supply  Co.,  Ltd.,  in  regard  to  the  condition 
of  the  cables  in  the  district  and  the  further  fusings  that  had  taken 
place,  and  had  received  a  reply  setting  out  the  advantages  that 
would  be  derived  from  the  change-over  to  the  A.c.  system,  and 
stating  that  when  the  change-over  had  been  made,  the  supply  in 
the  district  would  be  much  improved,  and  that  the  unfortunate 
occurrences  complained  of  would  cease.  A  letter  had  also  been 
received  from  the  B.  of  T.,  to  the  effect  that  the  Board  proposed 
to  hold  a  general  inquiry  as  soon  as  possible,  in  regard  to  the 
particular  method  of  laying  cables  in  Hebburn  and  certain  other 
districts,  and  that  experiments  were  being  made  on  samples  of 
bitumen  used  in  these  districts.  The  Council  decided  to  employ 
an  expert  to  inspect  the  mains,  and  to  report  to  the  Council,  and, 
if  necessary,  to  attend  the  inquiry  in  London. 

Herstmoncenx  (Sussex), — Electric  Cooking  ad  lib. 

— A  supply  of  electricity  for  cooking  at  this  village  has  been  pro- 
vided by  Mr.  C.  W.  Von  Roemer,  who  undertakes  to  fit  an  electric 
stove  in  any  house  in  the  parish  free,  and  to  supply  current  at  lid. 
per  unit.    The  offer  has  been  liberally  accepted. 

Holmfirth. — Proposed  Loan. — The  L  .D.C.  has  decided 

to  apply  to  the  L.G.B.  for  sanction  to  borrow  £8,000,  for  the  pnr« 
poBe  of  generating  and  distributing  eleotricity. 
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Hull. — Prov.  Order. — The  City  Council  sanctioned  on 
the  9th  inst.  an  application  to  the  L.G.B.  for  a  prov.  order  to  supply 
electricity  to  the  village  of  Sutton. 

Knaresborous;h.  —  I rYDUo-ELECTRic    Scheme.  —  The 

U.D.C.  has  had  under  consideration  the  question  of  erecting  plant 
for  the  supply  of  electricity  to  the  old  town,  and  at  the  last  meet- 
ing of  the  Council  approval  was  given  to  a  ficheme  which  pro- 
posed to  utilise  the  waters  of  the  Nidd.  The  Council  owns  a 
mill  and  dam  at  the  foot  of  Castle  Hill,  and  it  is  suggested  that 
the  necessary  outlay  should  be  made  on  these  premises,  and  the 
machinery  installed. 

Leeds. — The    Roundhav    E.L.    Purchase. — At     the 

last  meeting  of  the  City  Council  consideration  was  given  to  a 
recommendation  of  the  Finance  Committee  that  the  Corporation 
should  purchase  the  Ronndhay  and  District  Electric  Lighting  Co. 
for  £17,000,  but,  after  some  discussion,  it  was  resolved  to  refer  the 
matter  back  to  Committee.  The  reason  for  this  decision  was 
that  Feveral  members  of  the  Council  objected  to  the  large  amount 
of  money  it  was  proposed  to  pay  for  a  concern  which,  it 
war  stated;  had  only  commenced  paying  dividends  four  or  five 
years  ago,  and  since  Chen  had  only  averaged  1  per  cent.  The  price 
proposed  to  be  paid  worked  out  at  £137  per  £100  value  of  the 
company's  stock,  and  it  was  stated  that  the  lamps  would  have  to 
be  replaced,  and  that  the  great  bulk  of  the  mains  were  useless. 

Lincoln. — L.G.B.  Inqtiry. — An  inquiry  was  held  on 
October  9th  into  the  application  of  the  T.C.  for  a  loan  of  £10,850 
for  a  refuse  destructor.    There  was  no  opposition. 

Liverpool. — A  iDreliminary  report  on  electric  supply  in 
the  city,  states  that  there  are  about  9,700  consumers  connected  to 
the  supply  mains,  compared  with  8,938  a  year  ago,  and  the  supply 
during  the  current  year  shows  an  increase  of  over  12  per  cent,  on 
the  quantity  supplied  during  the  corresponding  period  of  last  year, 
being  an  increased  output  of  3,000,000  units  for  the  eight  months, 
as  against  2,200,000  units  for  the  previous  12  months.  During  this 
year  the  demand  for  electrical  energy  for  power  purposes  has  been 
most  satisfactory,  as  applications  have  been  received  for  the  supply 
to  over  3,500  h.p.,  and  in  several  cases  an  alternating-current  three- 
phase  supply  is  to  be  given  through  a  sub-station  provided  on  the 
consumer's  premises.  The  increased  revenue  for  the  six  months 
ending  June  over  the  corresponding  period  of  last  year  was  about 
£10,000.  Out  of  the  profits  of  the  business,  the  sum  of  £707,330 
has  been  set  aside  towards  repayment  of  capital,  and  £300,000  to 
reserve  against  depreciation  and  other  contingencies.  In  addition 
to  this,  £235,000  has  been  allotted  to  the  relief  of  rates,  the  con- 
tribution to  this  object  for  the  current  year  being  over  £30,000. 

To  assist  small  power  users  to  adopt  electrical  energy,  motors  are 
supplied  on  the  hire-purchase  system,  and  to  encourage  the  use  of 
electrical  energy  for  domestic  and  other  purposes,  suitable  apparatus 
for  heating  and  cooking  is  supplied  on  the  same  system. 

The  electric  lighting  of  the  Liverpool  Exhibition  has  been 
carried  out  by  the  department,  and  the  exhibit  in  conjunction  with 
the  electrical  contractors  of  the  City,  is  expected  to  produce 
beneficial  results,  as  the  demonstrations  given  in  connection  with 
cooking  and  heating  have  created  great  interest  in  the  use  of  elec- 
tricity for  these  purposes. 

The  reconstruction  of  the  Lister  Drive  No.  1  power  station  is 
making  satisfactory  progress,  and  it  is  hoped  to  have  the  water- 
tube  boilers,  which  are  to  replace  the  Lancashire  boilers,  under 
steam  in  the  early  days  of  next  month.  There  are  also  on  order 
two  6,000-KW.  turbo-alternator  sets  which  are  not  due  for  delivery 
until  the  middle  of  next  year.  The  reconstruction  of  the 
Pumpfields  power  station  is  now  in  hand,  and  three  rotary  con- 
verters are  expected  to  be  in  service  before  the  close  of  the  year. 

Llandudno. — The  Pier  Co.  has  decided  to  proceed  with 
a  scheme  for  the  combined  heating  and  ventilation  of  the  Pier 
Pavilion  by  electricity. 

Loftns. — Public  Lighting. — The  U.D.C.  has  decided, 

subject  to  an  approved  agreement,  to  take  a  supply  of  electricity 
for  public  lighting  from  Messrs.  Pease  and  Partners. 

London. — Hammersmith. — The  E.L.  Committee  reports 

having  had  under  consideration  the  advisability  of  organising:  an 
electrical  exhibition  in  connection  with  the  Council's  undertaking, 
but  upon  going  into  details,  it  thinks  that  it  is  extremely  doubtful 
whether  the  trading  returns  of  an  exhibition  would  be  satisfactory 
unless  a  much  larger  sum  was  expended  than  the  £300  proposed. 
Under  these  circumstances  the  Committee  does  not  propose  at 
present  to  submit  any  proposal  for  organising  an  exhibition. 

Stepney. — Application  is  being  made  to  the  L.C.C.  for  the 
advance  oa  loan  of  £15,000  on  account  of  extensions  at  the  Lime- 
house  generating  station. 

Loug'hbOTOUj^b. — L.G.B.  Inquiry. — Mr.  11.  R.  Hooper 

held  an  inquiry  last  week  into  the  application  of  the  T.C.  for 
sanction  to  borrow  £14,000  for  the  extension  of  generating 
plant.  Mr.  Hooper  first  criticised  the  method  of  keeping  the 
accounts,  which  he  contended  were  misleading  and  not  in  con- 
formity with  the  L.G.B.  requirements.  The  engineer  explained  that 
it  was  intended  to  install  a  Ljungstrom  turbine  and  alternator  for 
H.T.  supply,  and  a  rotary  converter  to  link  up  the  new  pUnt  with 
the  old,  and  some  discussion  ensued  with  the  Inspector  as  to  the 
advisablity  of  installing  a  comparatively  new  type  of  turbine  in  a 
place  like  Loughborough,  when  other  well-tried  designs  were 
available.  It  was  pointed  out  that  two  of  these  turbines  (the  con- 
Btruotion  of  which  was  described  in  the  Eleo,  Rev,  last  week)  are 


on  order  for  the  Luton  Corporation.  The  Incpector  further  pointed 
out  that  the  Council  had  not  followed  the  reccramendation  to 
appoint  separate  committees  for  gaa  and  electricity. 

Malta. — It  is  probable  that  tlie  electric  lighting  scheme 
will  be  extended  to  the  suburban  villages  of  Valetta.  Some  time 
ago  the  Government  propoHcd  to  extend  the  electric  lighting  to 
most  parts  of  the  island,  but  this  scheme  was  abandoned  on  the 
question  of  co«t.  The  puperintendent  of  the  electric  lighting 
department,  in  his  annual  report,  says  after  allowing  for  interest 
on  capital  and  rent  of  the  central  station,  the  net  profit  for  the 
year  amounted  to  £G,42G,  or  812  per  cent. 

-Manchester. — A  new  G.E.C.  100-h.p.  three-phase  elec- 
tric motoi  has  recently  been  installed  at  the  works  of  Crosaley 
Motors,  at  Gorton,  Manchester  :  the  machine  runs  at  a  speed  of 
750  B  P.M.,  and  transmits  its  power  to  the  line  shafting  through 
nine  ropes.  A  transformer  station  with  switchgear  has  also 
been  installed,  the  necessary  current  being  taken  from  the  Cor- 
poration supply  mains  at  400  volts. 

i\ew  Zealand. — Messrs.  J.  J.  Craig,  Ltd.,  Auckland,  are 
claiming  £148,746  from  the  City  Council  as  compensation  for  land 
taken  for,  and  injuriously  affected  by,  the  city  electric  power 
station. — British  Australasian. 

Norwich. — L.G.B.   Inquiry.— On  Tuesday,  Mr.  T.  C. 

Ekin  held  an  inquiry  into  an  application  by  the  T.C.  to  borrow 
£2.5,000  for  the  purposes  of  its  electricity  undertaking.  Since  the 
T.C.  acquired  the  undertaking  a  profit  of  £51,919  had  been  realised  ; 
of  this  amount  £37,855  had  been  applied  to  depreciation.  The 
inspector  said  the  statement  was  interesting  ;  the  only  black  spot 
appeared  to  be  a  contribution  of  £1,200  of  the  profits  in  reduction 
of  rates  in  1909. 

Perth. — Opening  a  three  days'  exhibition  of  electrical 
cooking,  heating,  and  other  appliances,  Lord  Provost  Scott  remarked 
that  they  owed  the  exhibition  very  largely  to  the  energy  and 
enthusiasm  of  Mr.  M'Cracken,  convener  of  the  Electricity  Com- 
mittee, backed  up  by  the  manager.  Speaking  of  the  small  cost  of 
the  articles  on  view  his  Lordship  reminded  the  audience  of  the 
offer  made  by  the  Corporation  by  way  of  concessions  to  those 
already  using  electricity  for  illuminating  purposes  ;  it  would  be  a 
very  ea^-y  matter  to  attach  the  wiring  for  the  purposes  of  cook- 
ing, kc. 

Uamsbottom. — Experimental  Lighting. — In  Bolton 

Road  West  six  lamps  lighted  by  gas  and  six  lighted  by  electricity, 
have  been  placed  in  position  for  experimental  purposes. 

Redcar. — Prov.  Order. — The  B.  of  T.  has  asked  the 

U.D.C.  for  its  observations  regarding  the  proposed  revocation  of  the 
E.L.  order  granted  13  years  ago,  and  later  purchased  from  the 
Council  by  the  Cleveland  and  Durham  E.P.  Co.  The  Council  has 
replied  that  it  does  not  wish  the  Order  to  be  revoked  if  the  com- 
pany will  give  an  assurance  to  take  action  under  it  within  the  next 
two  years. 

Rushden  (Xorthants). — A  Sub-Committee  which  has 
had  under  consideration  the  question  of  motive  power  for  the 
ejector  plant  has  reported,  after  obtaining  estimates,  that  the  cost 
of  installing,  the  various  plant  would  be  as  follows: — Oil,  £78; 
electric,  £72;  gas,  £45.  Having  regard  to  the  intermittent  use 
the  plant  will  be  put  to,  the  Sub-Committee  recommended  the 
adoption  of  electric  power  as  the  most  convenient  and  suitable 
for  the  purpose.  The  cost  of  current  will  exceed  the  cost  of  gas, 
but  the  saving  of  expense  in  attendance  will  more  than  compensate 
for  this.  The  U.DC.  has  confirmed  the  recommendation  and 
accepted  the  tender  of  the  Ru.shden  and  District  Electric  Supply 
Co.,  Ltd.,  for  the  work. 

8hellield. — Cou.iery  Power  Plant. — At  their  Wales- 
wood  Collieries,  near  ShefiBeld,  Messrs.  Skinner  A:  Holford.  Ltd.,  are 
extending  their  electrical  plant,  consisting  of  two  250-KW.  B.T.H. 
mixed-pressure  turbo-generators,  by  the  in8tali..tion  of  a  750-KW. 
mixed-pressure  turbo-generator  of  the  same  type,  whilst  a  central 
condensing  plant  of  the  barometric  jet  type,  capable  of  dealing 
with  the  exhaust  steam  from  these  turbines,  is  being  provided  by 
Messrs.  Mirrlees.  The  turbines  will  be  operated  by  exhaust  steam 
from  the  winding  engine,  compressor!',  fan  engine,  xo.,  and  the 
whole  irstallatioL  when  completed  will  represent  a  plant  of  con- 
siderable size.  It  is  anticipated  that  the  cost  of  production  of 
current  will  not  exceed  'lod.  per  unit  after  providing  for  interest 
and  depreciation.  The  electrical  output  obtained  from  this  gene- 
rating plant  will  be  utilised  for  operating  two  main  rope  haulage 
gearswhich  have  recently  been  installed,  each  of  350  effective  h.p.,  and 
for  driving  the  motors  in  connection  with  the  new  Simon-Carves 
coke-oven  plant  which  has  recently  been  erected  at  the  Waleswood 
Collieries.  The  scheme  is  being  carried  out  under  the  supervision 
of  Mr.  W.  C.  Mountain,  as  consulting  engineer. 

Slaithwalte.— Prov.  Order.— Consideration  is  being 
given  by  the  U.D.C.  to  the  matter  of  applying  for  a  prov.  order 
authorising  the  Council  to  generate  and  supply  electricity. 

Somerby.— The  Melton  Mowbray  R.D.C.  has  given  the 
local  E  L.  Co.  permission  to  use  overhead  lines  in  the  villagre  of 
Somerby. 

South  Africa. — In  connection  with  the  Wellington 
(Cape  Province)  electric  light  installation  which  is  now  in  proceM 
of  erection,  the  municipality  has  adoptee!  the  system  of  municipal 
wiring.     Tenders  were  called    for  the  work,  and  the  contract  hat 
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been  sfiven  at  the  rate  of  U'i.  per  point  for  slip-joint  conduit  on 
the  surface,  with  additions  at  schedule  rates  for  screwed  conduit, 
concealed  work,  &c.     The  lowest  tender  was  18s.  per  point. 

St,  Anne's-011-Sea. — The  E.L.  Committee  ha.s  decided 
that  the  Lytham  Council  be  informed  that  the  question  of  a  bulk 
supply  of  electricity  in  so  involved  that  only  by  a  personal  inter- 
view is  there  any  likelihood  of  a  mutual  arrangfement. 

Stretford. — Loan  Sanction. —  Sanction  has  been  received 
to  the  borrowing^  of  £5,000  for  distributors  and  services,  and 
£i>,000  for  motors. 

Starry  (Kent). — PRorosED  Water  Power  Scheme. — 

A  public  meeting:  was  held  on  October  Sth  to  discuss  the  proposed 
electric  light  scheme  for  Slurry,  Fordwich,  Westbere  and  Broad 
Oak.  Mr.  Colin  Campbell,  promoter  of  the  scheme,  stated  that  it 
was  proposed  to  utilise  the  water-power  at  a  local  flour  mill,  which 
was  at  present  running:  to  waste.  It  was  decided  to  have  details  of 
the  scheme  circulated  with  a  view  to  a  local  company  being  formed. 

Sunderland.  —  Electric    Pumping    Plant. — Messrs. 

S.  P.  Austin  &  Son,  Ltd  ,  have  decided  to  remove  the  existing  gas- 
driven  centrifugal  pumps  at  their  Wear  Dockyard,  and  replace 
them  by  an  electrically- driven  plant.  It  is  proposed  to  install  two 
Gwynne  centrifugal  pumps,  running  at  410  R.r  m..  driven  by  West- 
inghouse  three-phase  slip-ring  motors,  and  these  will  be  capable  of 
pumping  from  the  dock  about  7,000  tons  of  water  in  14  hours. 
The  current  will  be  taken  from  the  mains  of  the  Corporation. 
The  work  will  be  carried  out  under  the  direction  of  Mr.  W.  C. 
Mountain,  consulting  engineer. 

Towyn  and  Aberdovey. — The  U.D.C.  has  under  con- 
sideration a  report  by  a  sub-Committee  appointed  to  meet  Mr. 
Haydn  Jones,  M.P.,  and  arrange  terms  for  an  electric  lighting 
scheme  for  the  district. 

Tynemouth, — Proposed  Loan. — Application  is  to  be 

made  to  the  L.G.B.  for  sanction  to  borrow  £3,000  for  mains 
and  £500  for  services  required  during  the  "next  three  years. 

Waketield. — Street  LrcmTiNQ. — The  Lighting  Com- 
mittee has  decided  to  light  Barnsley  Road,  from  Milnthorpe  Green 
to  Newmillerdam,  by  electricity. 

Warrenpoint. — Proposed   E.L. — The   Urban    Council 

has  decided  to  consult  a  firm  of  electrical  engineers  with  a  view  to 
having  the  town  lighted  by  electricity. 

Watford. — x4t  the  last  meeting  of  the  R.D.C.  a  letter 
was  read  from  the  Aldenham  P.C.,  asking  the  R  D.C.  to  urge  the 
Watford  U.D.C.  to  include  Aldenham  in  the  area  of  the  proposed 
prov.  order.  The  consideration  of  the  matter  was  deferred  until 
the  next  meeting. 

Weston-super-Mare, — Street  Lighting. — The  U.D.C. 

proposes  to  have  the  Boulevard  and  Waterloo  Street  lit  by  electricity 
in  place  of  gas,  and  has  asked  the  E.L.  Co.  to  quote  terms  for  the 
supply  of  current. 

Whitehaven. — The  T.C.  has  offered  to  renew  for 
another  10  years,  on  the  same  terms  as'  at  present,  the  contract 
with  the  B.  of  G.  for  the  supply  of  current  to  the  workhouse. 

Windsor.— Public  Lighting. — The  T.C.  has  accepted 

the  tender  of  the  Windsor  Electrical  iTstallation  Co.,  Ltd.,  to 
supply  31  three-light  metal-filament  lamps  for  public  lighting  at 
£14  each  per  annum  for  five  years  at  the  expiration  of  the  exist- 
ing contract,  which  is  at  £18  per  lamp. 

Wolverhampton.  —  L.G.B.    Inquiry.  —  Mr.    H.    R. 

Hooper  held  an  inquiry  last  week  respecting  an  application  by  the 
T.C.  for  sanction  to  borrow  £22,000  for  the  purposes  of  the  elec- 
tricity undertaking.  The  Town  Clerk  explained  that  the  present 
application  was  for  the  purpose  of  increasing  the  equioment  of  the 
works,  and  that  £15,000  was  for  mains  extensions,  £5,000  for  sub- 
station equipment,  and  £2,000  for  e.h.t.  switchgear.  It  was 
possible  that  very  shortly  another  inquiry  might  have  to  be  held  in 
respect  of  a  further  sum  of  £:iO,500  for  buildings,  steam  generating 
plant  and  other  work.  Of  late  several  feeders  in  the  town  had  been 
considerably  overloaded,  and  the  greatest  difficulty  was  experienced 
in  keeping  up  the  voltage  in  those  neighbourhoods.  The  Council 
were  very  anxious  to  push  on  with  the  work  affected  by 
the  present  inquiry,  and  equally  anxious  about  the  other 
scheme  mentioned.  The  Inspector  examined  the  details  sup- 
plied, and  the  inquiry  terminated  without  opposition.  The 
£35,000  scheme  includes  one  4,000  •  KW.  turbo  -  alternator, 
two  water-tube  boilers,  one  1,0()0-kw.  rotary  converter,  switch- 
gear,  kc.  In  the  course  of  an  exhaustive  report  presenting  this 
scheme  to  the  Corporation,  Mr.  S.  T.  Allen,  the  borough  electrical 
engineer,  remarks  that  the  rapidly  increasing  demand  for  electricity 
supply  for  all  purposes  is  gradually  loading  up  the  present  generat- 
ing plant  at  the  Commercial  Road  Works,  and  it  is  very  necesf  ary 
that  preparations  be  made  at  once  to  cope  with  the  extra  load  which 
it  is  estimated  will  be  experienced  in  the  winter  after  next.  The 
total  capacity  of  the  generating  plant,  including  all  that  at  the 
destructor  works,  and  also  that  part  of  the  old  plant  at  Commercial 
Road,  which  is  fast  becoming  obsolete,  is  .s,200  kw.  The  estimated 
maximum  load  to  be  provided  for  next  winter  is  (>,2r)0  kw.,  which 
will  allow  1,940  kw.  of  spare  plant.  It  is  estimated  that  during  the 
following  winter  the  maximum  load  will  be  at  least  7,2(50  KW., 
leaving  only  94 (»  kw.  of  spare  plant,  which  would  be  totally 
inadequate.     On  account  of  the  time  taken  by  manufacturers  to 


make  and  deliver  isuch  generating  plant  as  would  be  required,  it  is 
very  essential  that  tenders  be  invited  and  orders  placed  as  soon  as 
possible. 

In  July  an  Electrical  Exhibition  was  held  at  the  time  of  the 
Floral  Fete,  and  advantage  was  taken  of  the  opportunity  to  intro- 
duce the  new  domestic  tariff  for  heating  and  cooking  purposes  : — 
15  per  cent,  of  the  rateable  value  and  Jd-  per  unit  for  all  electricity 
confumed.  •  In  addition,  a  series  of  lectures  and  demonstrations  in 
electricity  cooking  was  held  daily  during  the  first  two  weeks  in 
September.  We  understand  from  Mr.  Allen  that  the  result  of  these 
two  exhibitions,  together  with  the  introduction  of  the  new  system 
of  charging,  has  been  to  flocd  the  department  with  a  tremendous 
number  of  orders,  which  demonstrates  to  a  marked  degree  the 
success  of  the  efforts  in  popularising  electricity  for  this  purpose, 
and  proves  again  the  value  of  advertising,  as  without  doubt  the 
money  expended  has  been  well  laid  out.  The  applications  for 
connection  for  power  pu  rposes  keep  the  department  very  busy,  and 
one  of  the  largest  increases  in  the  h.p.  connected  during  any 
quarter  will  be  recorded  for  both  the  June  and  September  quarters. 
It  is  interesting  to  note  that  in  Wolverhampton  the  number  of 
units  sold  per  head  of  population  is  now  one  of  the  highest  in  the 
kingdom. 

Worcester. — At  a  meeting  of  the  City  Council,  on 
Tuesday,  the  E.L.  Committee  recommended  that  certaiu  changes 
should  be  made  at  the  Powick  station  by  which  they  hoped  to 
increase  the  amount  of  current  generated  by  water  power.  Aid. 
Parker  said  their  output  was  increasing  to  a  large  extent,  and  at 
present  the  water  power  was  useless  to  cope  with  it.  The  chairman 
of  the  Committee  said  the  undertaking  now  had  to  pay  14s.  2d.  per 
ton  for  coal,  but  in  1905  it  was  9s.  a  ton.  As  they  were  giving 
orders  for  5,000  tons  it  was  a  serious  matter.  Aid.  Walter 
Caldicott  said  he  now  thought  they  should  dredge  the  river  at  that 
point.  The  value  of  the  work  would  be  worth  the  expense.  He 
regarded  the  water  power  as  the  saving  clause  in  the  electricity 
undertaking. 

Worksop. — Woekhouse  Lighting. — The  Guardians 
have  decided  to  substitute  electricity  for  gas  in  the  illumination  of 
the  workhouse.  Mr.  Hartland  said  that  while  86  gas  lights  in 
the  workhouse  cost  £32  per  year,  221  electric  lights  in  the  new 
infirmary  only  cost  £47. 


TRAMWAY  and  RAILWAY  NOTES. 


Australia. — It  is  stated  in  the  Press  that  the  Bill 
authorising  the  construction  of  an  underground  railway  and  tram- 
ways in  Sydney,  at  an  estimated  cost  of  £4,800,000,  has  been 
thrown  out. 

Bournemouth.  —  Tramway    Loan. — The    T.C.    has 

applied  to  the  B.  of  T.  for  a  loan  of  £7,556  for  the  construction  of 
a  double  line  of  tramway  between  the  cemetery  and  Winton. 

Bradford. — The  Markets  Committee  is  urging  the 
tramways  department  to  continue  and  improve  the  North  Paik 
Road  service  in  I'eu  of  withdrawing  same.  At  the  last  meeting 
of  the  T.C,  the  clerk  reported  with  reference  to  the  terms  of  the 
draft  lease  of  the  Bingley  tramway,  that  the  B.  of  T.  had  signified 
its  willingness  to  endorse  its  consent  on  the  lease.  Tenders  are 
invited  for  a  supply  of  the  chassis  required  for;  28  trolley  vehicles. 
With  regard  to  the  purchase  of  special  motors  for  use  on  cars 
between  Bradford  and  Leeds,  the  Council  has  decided  to  obtain  20 
Dick,  Kerr  Standard  40-H.P.  motors  at  £104  each. 

Continental   l^otes. — France. — The    Conseil   Genc^ral 

of  the  Department  de  la  Manche,  at  its  last  meeting,  considered  the 
question  of  the  construction  of  the  second  network  of  local  rail- 
ways, the  working  of  which  by  electricity  has  been  advocated  by 
the  engineer-in-chief  in  his  report.  The  Commission  des  Chemins 
de  Fer,  after  hearing  the  report,  adopted  in  principle  the  electrifica- 
tion of  the  projected  network,  subject,  however,  to  a  detailed  and 
favourable  report  as  to  the  existence  of  available  waterfalls  in  the 
Department.  This  question  is,  therefore,  to  be  considered  at 
the  next  session  of  the  Conseil  General. — Heme  Pratiqve  de 
V  Electricitc. 

A  new  section  of  the  Metropolitan  Electric  Railway  in  Paris — 
that  between  Beaugrenelle  and  Auteuil — has  just  been  c(  mpleted, 
bringing  up  the  total  length  of  the  lines  in  operation  to  4SJ  miles. 

Russia  — The  Russian  State  Railway  authorities  are  reported  to 
be  preparing  plans  in  respect  of  a  projected  electric  railway  between 
Moscow  and  Wosnessensk. 

The  tramway  employes  who  have  been  on  strike  in  Moecow 
returned  to  work  on  the  9th  inst.,  and  traflBc  over  the  system  was 
resumed. 

Edinburah. — The  Tramways  Committee,  after  con- 
sidering a  report  by  the  burgh  engineer,  recommends  the  Council 
t)  extend  the  tramways  to  Corstoiphine  at  a  cost  of  £12,509,  and 
to  proceed  with  the  scheme  for  extending  the  tramways  to  the 
Redfordand  Dreghoin  districts. 

Greencck. — The  Corporation  is  to  obtain  a  report  from 
its  Parliamentary  agent  on  the  question  of  the  Greenock  and 
Port  Glasgow  Tramway  Co.'s  accounts  in  relation  to  the  proposal 
to  municipalise  the  undertaking. 
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Leicester. — The  T.C.  has  applied  to  the  L.G.r>.  for  a 

loan  of  £r),700  for  the  provision  of  six  new  tramcarp. 

Liverpool. — The  Tramways  Committee  on  the  10th  iiist. 
airreed  to  advance  the  wages  of  the  whole  of  the  outdoor  staff, 
including  inspectors,  motormen,  conductors  and  shfd  aseistants. 
The  men  to  receive  increases  will  number  l,80<i.  and  the  extra  cost 
will  exceed  £(),000  a  year.  In  a  report  presented  by  the  Committee, 
it  was  stated  that  the  increased  revenue  for  the  six  months  ending 
June,  over  the  corresponding  period  of  last  year  was  about  £10,000. 

Manchester. — Mr.  J.  M.  McElroy,  general  manager, 
presented  a  report  to  the  Tramways  Committee  on  Tuesday,  show- 
ing the  results  of  the  last  half -year's  working.  During  the  period 
from  April  to  September  the  mileage  run  was  9,76y,.")74,an  increase 
of  ;i24.047.  The  passengers  numbered  l(»2,144,9fi2,  an  increase  of 
!t.!»2<),230.  The  energy  used  was  14,673,871  units,  compared  with 
1."), 400,798  for  the  corresponding  period  last  year,  and  the  units 
per  car-mile  were  rr)02,  as  compared  with  r630.  The  revenue  per 
car-mile  was  ll'SOld.,  as  compared  with  ir369d.,  and  the  working 
expenses  per  car-mile  were  7  03iid.,  as  against  7'002d.  The  total 
income  was  £470,754,  compared  with  £447.605,  an  increase  of 
£23,14!)  :  the  total  working  expenses  were  £286,477,  as  compared 
with  £275,661,  an  increase  of  £10,816  ;  the  gross  profit  was 
£184,277,  as  compared  with  £171,1(44,  an  increase  of  £12,333;  the 
charges  for  interest,  sinking  fund,  renewals,  &c.,  were  £115,176, 
compared  with  £1 12,430.  an  increase  of  £2,746  ;  and  the  net  profit 
was  £69,101,  as  compared  with  £59,514,  an  increase  of  £9,FS7. 

The  Tramways  Committee  intends  to  seek  powers  to  run  omni- 
buses along  roads  outside  the  city  where  tramways  are  either 
owned  or  leased  by  the  Corporation,  or  over  which  the  Corporation 
has  running  powers. 

Xewcastie-on-Tyne.  —  Xk\v   Tbamways.  —  The  City 

Council  will  consider  at  an  early  date  the  question  of  promoting  a 
Bill  to  acquire  powers  to  extend  its  tramway  system  to  Forest  Hall 
station,  in  the  Longbenton  Council  area. 

Oldhaiu.  —  The  tramway  receipts  to  date  show  an 
increase  of  over  £4,000,  as  compared  with  the  corresponding  period 
of  last  year. 

Preston. — New  Tramways. — The  Tramways  Com- 
mittee decided  on  the  8fch  inst.  to  promote  a  Bill  authorising  con- 
siderable extensions  to  the  tramway  system. 

Prestwicli. — At  a  special  meeting  of  the  District  Council 
a  resolution  was  ratified  that  the  clerk  give  notice  to  the  Salford 
Corporation  that  for  the  future,  the  arrangement  under  which  the 
Council  accepts  £200  a  year  in  lieu  of  its  share  of  tramway  profits 
be  discontinued,  and  that  the  Corporation  furnish  the  Council  with 
a  statement  of  accounts  provided  for  by  the  lease. 

Ramsbottom. — It  is  stated  that  the  railless  trolley 
vehicles  are  giving  a  steady  and  very  satisfactory  financial  return — 
one  which  should  ensure  that  there  will  be  no  burden  on  the  rates 
in  consequence  of  the  step  taken  by  the  Council. 

Soilthport. — The  question  of  running  cars  on  the  rail- 
less  trolley  system  is  to  be  investigated,  and  a  sub-committee  is  to 
visit  Leeds  to  see  the  system  in  operation,  and  to  interview  Mr. 
Hamilton,  the  tramway  manager. 

Traffurd    Park  (near  Manchester). — At  the  annual 

meeting  of  Tratford  Park  Estates,  Ltd.,  last  week,  the  chairman 
referred  to  the  development  of  the  estates,  and  said  the  immediate 
need  was  tramway  connection  with  Stretford,  Urmston,  Davyhulme 
and  Patricroft. 

York. — At  a  meeting  of  the  City  Council  on  the  13th 
inst.,  a  report  was  submitted  by  the  Tramways  Committee  that 
extensions  be  made  to  the  Hull  Road,  Heworth  and  Huntington 
routes  ;  that  the  Acomb  route  be  extended  to  the  centre  of  the 
village,  and  that  power  for  all  the  extensions  be  obtained  by  way 
of  a  L'ght  Railways  Order  or  private  Bill.  The  Hull  Road  extension 
was  estimated  to  cost  £18,611  ;  the  Heworth  route,  ri<'i  Layerthorpe 
(trolley  'buses),  £2,112  ;  Huntington  Road  ('buses),  £2,272  ;  Acomb 
extension,  £6,560  ;  Hoxley  Road  •'xtension,  £3,192.  A  service  of 
trolley-'buses  from  the  railway  station  was  also  suggested,  the 
estimated  cost  being  £2,900.  The  proposals  were  agreed  to.  It 
was  also  decided  to  purchase  premises  in  Friargate  for  offices  and 
showrooms,  the  cost  of  the  building  being  £4,000. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Fishgiuard. — A  wireless  telegraph  station  has  been 
erected  at  Fishguard  Harbour,  as  the  outcome  of  an  arrangement 
under  which  the  Great  Western  Railway  Co.  have  constructed  the 
building  and  the  G.P.O.  has  equipped  it  and  will  undertake  its 
working.  The  installation  is  on  the  Marconi  system,  with  a  radius 
of  500  milec,  the  necessary  power  being  obtained  from  the  Great 
Western  Railway  generating  station  at  the  Harbour.  Three  of  the 
company's  Irish  service  steamers  have  also  been  equipped. 

Wireless  Comniissioii. — The  Scientific  Wireless  Tele- 
graphy International  Commission  assembled  at  Brussels  on 
Wednesday.  The  British  delegate,  Mr.  Duddell,  was  elected 
president.  The  International  Bureau  fixed  the  next  meeting  for 
the  beginning  of  next  year. 


Xew  Cable. — The  French  Government  has  lately  com- 
menced the  laying  of  a  new  submarine  telf-graph  cable  between 
Marseilles  and  .\'giers,  a  di.Htance  of  aljout  400  nautical  milps.  The 
cable  will  be  laid  at  a  maximum  depth  of  2  ''«24  yd.  betA»-*-n 
Marseilles  and  the  Balearic  Itlands  and  '171  between  the  latter 
point  and  Algiers. 

Marconi  Wireless  Rescue.— Ou  .-Saturday  i:  the 

news  arrived— by  wireless,  from  the  ps.  fannanla.  ria  :  ..']  — 

that  the  fs.  VoUumu,  from  Rotterdam  to  Halifax,  carrying  emigrant*, 
caught  fire  on  the  9th  in  mid-Atlantic,  and  being  in  desperate 
straits  called  for  help  by  wireless.  The  Carmuma  waa  the  nearest 
to  the  scene,  and  putting  on  full  speed  arrived  on  the  spot  in  four 
hours.  Du'-ing  the  day  nine  other  vessels  arrived  and  Ht<-)od  by,  but 
owing  to  the  heavy  seas  it  was  impossible  to  take  off  the  pas- 
sengers and  crew  until  daybreak  on  Friday.  Over  500  Uvea  were 
saved.  The  Marconi  operators  on  the  VoUurno  remained  on  duty 
until  the  aerial  was  destroyed.  Without  the  aid  of  the  Marconi 
wireless  installations,  in  all  probability  the  whole  of  the  passengers 
and  crew  would  have  been  lo^^t.  3Ir.  P.  B.  Maltby,  the  operator  on 
the  CurvHitna,  was  on  duty  almost  continuously  for  three  days.  By 
exceptional  good  fortune,  the  Carmunla  wa?  able  to  communicate 
with  Fishguard  for  some  hours  at  a  distance  of  1,120  miles. 

The  Committee  of  the  Seamen's  Union  is  about  to  consult  the 
members  as  to  whether  they  are  prepared  to  refuse  to  sail  on  any 
ocean-going  cargo  vessel  not  fitted  with  wireless  apparatus,  on  and 
after  May  Ist,  1914. 

•Japan. — The  Japanese  Government  has  decided  to 
install  :'>,C0<>  telephones  in  Tckio  during  the  current  fiscal  year. 

U.S.A. — Up  to  July  Ist  nearly  1,300  amateur  wireless 
operators  had  been  granted  licences  by  the  Bureau  of  Navigation. 

SpaiD. — The  Spanish  military  authorities  have  just  com- 
pleted a  wireless  telegraph  installation  at  Melilla,  on  the  Telefnnken 
system. 


CONTRACTS  OPEN  and  CLOSED. 

OPEN. 

Aastralia. — Sydney  (New  South  Wales). — November 

26th.  An  electrically -driven  storage  battery  industrial  truck 
(2,000  lb.)  for  the  Randwick  workshops  of  the  Government  Rail- 
ways and  Tramways  Department.  Local  representation.  Specifi- 
cation, &c.,  from  the  otEce  of  the  Electrical  Engineer  to  the 
Department,  61,  Hunter  Street,  Sydney.  A  copy  may  be  seen  at 
the  Board  of  Trade  C.I.  Dept.  in  London. 

March  ISth,  1914. — For  the  P.M.G.  Seven  automatic  switch- 
boards.    Schedule  No.  179.     See  '"  Official  Notices  '  to-day. 

Victoria. — November  12th.  For  the  Victorian  Railways  ;  flamo 
arc  lamps. 

November  12th.  —  Victoria  Railway  Department.  State  coaJ 
mines,  Wonthaggi.  The  time  for  tenders  for  haulage  engine  and 
electrical  equipment  has  been  extended  to  November  12th,  and  a 
copy  of  the  specification  may  be  seen  in  London  (C.I.  Department, 
Board  of  Trade). 

November  l.")th. — Melbourne  Suburban  Railways.  Overhead 
electrical  equipment  of  permanent  way  and  overhead  transmission 
mains.     See  "Official  Notices"  September  12th. 

Victorian  Railways. — Novem'>er  12th.  17  miles  lead-covered 
impregnated  paper- insulated  copper  cable  for  track-locking  roade. 
November  19th. — 10  tons  sulphate  of  copper  for  electrical  purposes. 
Specifications  may  be  seen  at  Board  of  Trade  C.I.  Dept.  in  London. 
November  12th. — One  60-h.p.  electric  motor  and  accessories. — 
AiisfrdlitiH  Minlnij  Standard. 

December  14tb. — Two  sections  switchboard,  common  -  battery 
multiple.     See  "  Official  Notices  "  to-day. 

South  Austealia. — Adelaide. — November  12th.  Postnaaster- 
General's  Department.  Lamp-signalling  trunk  line  switchboard. 
See  "Official  Notices"  September  JCth. 

Lauxceston  (Tas  ). — November  24th.  Two  ."iOO  k.v.a.  traue- 
formers  ;  feeder  cable,  ^g.  ;  h.t.  switchboard  for  sub-station. 
Specifications  from  City  Electrical  Engineer  (£1  Is.).  (Time 
extended  from  October  13th). —  Tnulrrs. 

HOH.VKT  (Tas.^*.— December  1st.  Dry  cells  for  the  P.M.G.  See 
"Official  Notices ■■  to-day. 

Bel$i;'iuin. — October  -i^nd.  The  municipal  authorities  of 
Lu'jge  (Annexe  de  THotel  de  Ville-Bureau  des  Adjudications)  are 
inviting  tenders  for  four  transformer  boxes.  Particulars  may  be 
obtained  from  the  Service  de  I'Electricito,  42,  RneLamhert-le-Begue, 
Liege. 

Bradford. — October  ISth.  Coi-poration  Tramways  De- 
partment. Miscellaneous  electrical  and  othej  stores  for  year 
ending  December  ;Ust.  1914.     Tenders  to  Town  Clerk. 

Kr}iiil)u    (Ecar    Wrexha in).— October   20lh.     Parish 

Council.     Incandescent  electric  lighting  of  the  streets.     Overhead 
system.     40  lamps.     See  "  Official  Notices  '"  October  10th. 

15 uliraria.— November  17th.  Machinery  required  for  a 
central  elect)  ic  generating  station  at  the  "Pernik  '  State  coal  mine. 
The  estimated  value  of  the  contract  is  200,0u0  fr.  (£8,000),  and 
includes  three  water-tube  boilers,  two  double-expansion  horizontal 
engines  of  250  H  r.  each,  two  three-phase  dy.iamos,  switchboards, 
transformers,  kc,  and  a  centrifugal  pump  of  500  litres  per  minute 
capacity  driven  by  electric  motor.  Deposit  £  400  ;  local  represen- 
tation. Some  documents  relating  to  the  matter  may  be  seen  at  the 
Board  of  Trade  C.I.  Dept.  in  London, 
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Canada. — October  25th.  Regiiia,  Sask.,  City  Coramis- 
Bioners.  One  3,000-KW.  steam  turbine  with  condenser  ;  one  25-ton 
hand  power  crane.  Specification  from  Mr.  E.  W.  Bull,  Superinten- 
dent of  Light  and  Power  Department,  Repina.  Deposit :  5  per  cent, 
of  tender. 

Cardiff. — October  1 7th.  Corporation.  Passenger  tickets 
and  ticket  punches  for  trams.     See  "Official  Notices"  October  3rd. 

China. — Shanohai.— October  17th.  Extra-H.T.  pilot 
cable,  kc,  for  the  Council.    See  " Official  Notices"  October  3rd. 

Dublin. — November  1st.  C.N.  Railway  Co.  (Ireland). 
One  year's  supply  of  stores,  including:  a  number  of  electric  and 
telegraph  supplies.    See  " Official  Notices"  October  10th. 

Dumfries. — The  Dumfries  County  Council  invites  tenders 
for  electric  lightintr,  telephones,  electric  clocks,  and  other  electrical 
works  and  heating  installation  at  the  new  County  Buildings.  Mr. 
W.  Arnot,  Electrical  Engineer,  1G3,  Hope  Street,  Glasgow. 

Eastry  (Rent). — liighting  the  hospital  for  the  B.  of  G. 
T.  Steed  Bayly,  High  Street,  Deal. 

Glamor$ran. — The  County  Council  desires  to  negotiate 
for  the  construction  and  working  of  five  miles  of  light  railway 
from  Ynysforgan  to  Pontardawe.  See  "  Official  Notices  "  October 
10  th. 

London. — Beemondsey. — October  23rd.  Water  softener 
and  purifying  plant  at  the  Infirmary,  Lower  Road,  Rotherhithe,  SB. 
Mr.  E.  Pitts  Fenton,  Clerk. 

Manchester. — October  21st.  Tramways  Committee  : — 
(«)  Permanent  way  special  track  work  ;  {?>)  permanent  way  points, 
tongues  and  hardened  steel  centres  ;  (r)  granite  setts.  Mr.  J.  M. 
McElroy,  general  manager. 

October  29th. — One  storage  battery,  battery  booster  and  switch- 
board, for  the  Corporation.     See  "  Official  Notices"  to  day. 

Motherwell. — October  23rd.  Electric  lighting  works 
in  connection  with  extensions  to  the  County  Hospital.  Deposit  of 
£1  (returnable).  Mr.  W.  E.  Whyte,  District  Clerk,  District  Offices, 
Hamilton. 

New  Zealand. — Dunedin  City  Council. — Nov.  T2th. 

Supply  meters,  maximum  demand  indicators  and  insulated  cable 
and  bare  wire,  for  a  period  of  two  years.  Specifications  from  the 
electrical  engineer. — Xeiv  Zealand  Shipping  and  Comviercc. 

According  to  an  advertisement  in  an  engineering  contemporary, 
the  Auckland  Harbiur  Board  want  tenders  for  slipway  electric 
hauling  machinery  for  hauling  a  vessel  of  600  tons  dead  weight. 
Messrs.  W.  &  A.  McArthur,  Ltd.,  of  18  and  19,  Silk  Street,  London, 
E.C.,  are  agents  for  the  Board. 

Rathmines    and    Rathgar.  —  November   4th.      The 

Council.  One  400-KW.  generating  set  (high-speed  engine  direct 
coupled  to  two  DC.  dynamos  in  tandem).  See  "  Official  Notices  " 
to-day. 

Rhyl. — November  19th.  One  IGO-KW^  Diesel  engine  set, 
for  U.D.C.     See  "  Official  Notices  "  to-day. 

Spain. — November  18th.  The  Harbour  Works  authorities 
at  Valencia  are  inviting  tenders  for  an  installation  of  electric 
lighting  at  the  port. 

VALENZi. — December  29th.  Tenders  are  invited  for  the  instal- 
lation of  electric  cranes  and  the  electric  light  at  the  port  of 
Valenza.  Provisional  deposit,  2,000  pesetas.  Particulars,  Dunta  de 
Obras  Publicas  del  Porto,  Valenza. 

Thakeham    (Sussex). — Private    telephone    installation 

between  the  workhouse  and  Storrington  (about  one  mile),  for  the 
B.  of  G.     Percy  Ayling,  Clerk,  Storrington,  Pulborough. 

West  Hartlepool. — October  27th.     Corporation.     Five 

car  trucks.     See  "  Official  Notices  "  to-day. 


CLOSED. 
Australia. — Tenders  announces  the  following  placing  of 

contracts  : — 
P.M.G.'s  Department,  Queensland. — 
12,000  Ipads  for  Meidinger  main  battery. — B.I.  and  Helsby  Cables,  Ltd, 
20,000  zincs,  Leclanche.— I.R.,  G.P.  and  Telegraph  Works  Co.,  Ltd. 

"V  ictorian  Railways  Department. — 
75-H.p.  totally-enclosed  d.c.  motors  for  underground  haulage,  .£300  each  ; 

contact  panels,  £12  10s.  each  ;   controllers  with  resistances,  £ht>  15s. 

each. — Australian  General  Electric  Co. 
140-n  p.,    4!5-volt,     three-phase    induction    motor,    with    control,    £278. — 

Australian  General  Electric  Co. 

Victorian  Public  Works  Department. — 

One  motor  F.E.P.  18,  with  flexible  coupling  for  electrical  installation. — 
I.E.,  G.P.  and  Telegraph  Works  Co.,  Ltd. 

WYCHEruoop  (Vic). — 

The  tenders  of  Messrs.  R,  Hornsby  &  Sons,  Ltd.,  have  been  accepted  for 
two  suction  gas  engines  for  electric  lighting  plants  at  Wychetroof  and 
Sea  Lake. 

Sydney. — The   E.L.   Comm-ttee  of  the  Municipal  Council  has 
accepted  tenders  as  under  : — 

Contact  and  suspension  gears. — Lawrence  &  Hanson,  Ltd  ,  i£257. 
Prepayment  meters.— Standard  Waygood,  Ltd.,  for  b'erranti  meters,  i'321. 
Recording  meters.— Australian  General  Electric  Co.,  for  d.c.  voltmeters, 

£143;  A.c.  voltmeters,  £319;  and  a.c.  ammeters,  £202. 
Fibre  conduit. — Haes  &  Eggers,  Ltd.,  30,000  yards  of  4-in.  fibre  conduit, 

£2,625. 
Bitumen.— W.  G.  Watson  &  Co.,  Ltd.,  100  tons,  £696, 


The  Jiritish  Australasmn  says : — Orders  have  been  placed, 
without  calling  for  tenders,  in  London  for  plant  and  machinery 
for  the  Government  electric  power  station.  The  order  "was  placed 
on  the  advice  of  Messrs.  Merz  &  McLellan,  the  cost  to  be  £188,251. 

Bradford  .-^The  following  tenders  have  been  accepted 

by  the  City  Council  for  supplies  to  the  tramways  department  ■ — 

Tangyes,  Ltd.— Armature  winding  macli'no,£8H;  wheel-turning  lathe,  £808. 
Leeds  Eneineering  and  Hydraulic  Co.,  Ltd. — Two  sets  hydraulic  jacks,  £230. 
Jas.  Keith  &  Blacknian  Co.,  Ltd.— Smiths'  hearths   (two  single  and  one 

dooble),  .€81. 
Carrick  &  Ritchie.— Travelling  crane,  £535. 

Canada. — According  to  the  Canadian  Engineer  the 
Imperial  Wire  and  Cable  Co.,  Ltd.,  has  received  the  following 
contracts : — 

City' of  Ottawa.— 47,000  ft.  paper-insulated  lead-covered  cable,  and  1,100  ft, 
steel  taped  cable,  both  insulated  for  3,300  volts. 

Toronto  Hydro-Electric  System. — Approximately  22,000  ft.  of  paper- 
insulated  lead-covered  underground  cable. 

City  of  Winnipeg,— 12,000  ft.  of  ditto. 

The  Canadian  Electrical  i\>H'.v  states  that  the  same  company  has 
received  an  order  for  lead-covered  paper-insulated  underground 
cable  for  the  city  of  Calgary  ;  also  that  Brantford,  Out.,  has  ordered 
the  following : — 

152  ornamental  cast-iron  standards.- Ornamental  Lighting  Pole  Co. 

15J  magnetite  lamps,  including  cutouts  and  regulators.— Canadian  General 

Electric  Co. 
Two  750-K.v.A.  transformers — Canadian  Crocker- Wheeler  Co. 
Recording  instruments. — Canadian  Westinghouse  Co. 
High   and    low-tension   switch  and  control  equipment  for  substation. — 

Canadian  General  Electric  Co. 

Cardiff.  —  The  E.L.  and  Tramways  Committee  has 
accepted  the  tender  of  Messrs.  Fraser  &  Chalmers  for  a  turbo- 
generator for  Roath  power  station,  at  £6,31.5,  and  that  of  the 
British  Westinghouse  Co.  for  a  1,000-kw.  rotary  converter  for 
Hayes  sub-station,  %A  £1,9.55. 

East  Ham. — The  tender  of  Messrs.  T.  Moy,  Ltd.,  has  been 
accepted  by  the  T.C.  for  100  tons  of  H-in.  Kirkby  nutty  slack  to 
the  electricity  station,  at  15s.  (id.  per  ton. 

Fareham. — The  U.D.C.  has  accepted  the  tender  of  the 
Anglo-American  Oil  Co.,  Ltd.,  for  a  six  months'  supply  of  oil  for 
the  electricity  works,  at  £4  Is.  lOd.  per  ton. 

Harwich.— The  T.C.  has  accepted  the  tender  of  Messrs. 
Stuart  &  Moore,  of  Ealing,  W.,  for  the  installation  of  electric  fire 
alarms  in  the  Borough.    The  cost  is  estimated  at  £230. 

Hazel  Grove. — The  U.D.C.  has  accepted  the  tender  of 

Messrs.  Shaw  &  Co.,  of  Stockport,  for  electric  fire  alarms. 

Leeds. — The  City  Couacil;  has  accepted  the  tender  of 
Messrs.  Appleyard  Bros,  for  the  erection  of  transformer  chambers 
as  follows :— Elder  Road,  £277;  Westover  Street,  £189;  and 
Viaduct  Tannery,  £130. 

London. — L.C.C. — The  Highways  Committee  accepted 
tenders  as  under  for  the  purchase  and  removal  of  old  tramway 
materials : — 

1.  Old  materials  in  connection  with  the  reconstruction  of  the  King  Street 

and  Goldhawk  Road  tramways  and  the  Hammersmith  loop  line: — 
(«)  320  ti  ns  of  rails —P.  .t  W.  MacLellan,  Ltd. 

(b)  48  t  ns  of  fishplates,  ticbars,  ifcc— G.  Cohen,  Sons  &  Co. 

(c)  10,000  sq.  yd.  of  Jarrah  wood  paving  blocks. — J.  W.  PuUen. 

2.  Old  ma'erials  at  the  Cf'unty  wharf  for  a  period  of  12  months : — 

(n)  700  tons  of  steel  rails. — S.  Menzel.    . 

\h)  lO'l  tons  rf  steel  points  and  crossings  — G.  Cohen,  Sons  &  Co. 

(c)  400  tons  of  stee'  fishplates,  cuttings  from  rails  and  short  pieces  of 

rail. — S.  Menzel. 

(d)  300  tons  of  iron  (cast).— C.  A.  Robinson  &  Co. 

3.  Old  material  at  the  Central  car  repair  dep6t  for  12  months : — Iron  and 

stfiel  heavy  scrap,  steel  turnings  and  borings,  and  steel  car  tyres. — D. 
McCall  &  Co. 

The  Highways  Committee  has  accepted  the  tender  of  Messrs. 
Kerridge  &  Shaw  for  the  provision  of  foundations  required  in  con- 
nection with  the  substitution  of  turbines  for  the  existing  recipro- 
cating engines  at  the  Greenwich  generating  station. 

The  following  tenders  were  received  lor  the  h.t.  switchgear,  &c., 
for  Greenwich  generating  station  : — 

Bertram  Thomas  (incomplete  tender)  £10,823 

British  Westinghouse  Co.,  Ltd (accepted)  17,915 

British  Thomson-Houston  Co 20,112 

Siemens  Bros.  Dynamo  Works            20,674 

Ferranti,  Ltd 22,304 

Johnson  &  Phillips,  Ltd 22,880    ' 

A.  Reyrolle  &  Co.,  Ltd 24,851 

Estimate  of  chief  officer  of  tramways,  £18,000. 

The  firm  are  to  be  allowed  to  sublet  the  following  portions  of 
the  work : — (1)  To  Johnson  &:  Phillips,  Ltd.,  cables ;  (2)  to  the 
British  Thomson-Houston  Co.,  Ltd.,  coupler  switches  and  regu- 
lators ;  (3)  to  the  Morgan  Crucible  Co.,  Ltd.,  carbon  resistances  ; 
and  (1)  to  Everett,  Edgcumbe  &  Co.,  Ltd.,  relays. 

The  following  tenders  have  also  been  accepted  : — 

Condensing  water  pipes,  &c.,  in   the   bod   of   the  Thames  at  Greenwich 

generating  station.— J.  Cochrane  &  Hons,  Ltd. 
Steam   pipes   and    fittings  for  Greenwich   extensions.— Rodney   Foundry 

Co.,  Ltd. 

During  the  recess  Messrs.  Williams  &  Bach  asked  to  be  released 
from  their  contract  of  March  last,  for  the  wiring  of  the  Camberwell 
and  Cressy  Road  carsheds  at  £2,110,  and  the  next  lowest  tender,  that 
of  Electrical  Installations,  Ltd.,  at  £2,14'"  was  accepted.  The 
tender  of  H.  L.  HoUoway  for  foundations  for  rotary  converters  at 
Shoreditch  sub-station,  and  provision  of  additional  workshop  ac- 
commodation at  £1,535  was  accepted. 
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The'tender'of  the  British  Westinprhonse  Co.  has  been  accepted  for 
the  supply  of  13  reactance  coils  and  two  steel  valve  chests  rf<|uired 
in  connection  with  the  provision  of  protective  devices,  kc,  for  the 
existiner  Greenwich  plant,  at  £5,943. 

A  20-ton  wcitrhbridfje  for  the  Belvedere  Road  depo*;  is  beiner 
purchased  from  Messrs.  Ashworth,  Son  &  Co.,  Ltd.,  at  £148,  less  £12 
for  the  old  weigrhbridpre  to  be  removed. 

The  tender  of  the  National  Rail  and  Tramway  Appliances  Co., 
Ltd.,  for  five  hydraulic  jacks  at  £35  lOs.  each,  for  the  tramway 
department,  has  been  accepted. 

The  tender  of  the  Carborundum  Co.,  Ltd.,  for  rail  prrindingr 
IJocks  for  the  tramway  department  for  one  year,  at  4s.  6d.  per 
block,  has  been  accepted. 

Stepney. — The  B.C.  Electricity  Committee  received  the  following 
tenders  for  25  street  disconnecting  boxes  : — 

Price  each. 

Univcrsil  Electrical  Manufacturing  Co £4  19    0 

Hpnley's  Telegraph  Works  Co.,  Ltd 6    0    0 

B.I.  and  Helsby  Cable  Co 0    5    0 

J.  Every 850 

Reason  Manufftcturing  Co.,  Ltd 8  17    6 

(less  2i  per  cent.) 
JohnEon  &  Phillips        9  10    0 

Hammebsmith.- — The  Electricity  Committee  has  received  the 
followiner  tenders  for  the  supply  of  higrh  and  low-tension  under- 
pround  electric  cables  for  12  months,  of  the  following'  pizes  :  — 
High-tension,    ■2"),   "J,    '0.')  ;    low-tension,    '3,    "2,   "15,   "1,   '08,   "0."), 

•02."),  sV  twin. 

Per  drum 
of  each  size, 

J.  Littauer  (Kabe'fabrik  A.G.) f  fiSO 

R.R.Todd 743 

Standard  Cable  Co 807 

A. EG  Co.,  Ltd 810 

Western  Electric  Co.,  Ltd (recommended)  825 

Pirelli,  Ltd 833 

General  Electric  Co.,  Ltd,           836 

Siemens  Bros.,  Ltd 838 

Johnson  A  Phillips 848 

General  Cable  Manufacturing  Co.,  Ltd 848 

W.  T.  Henley's  Telegraph  Works         849 

General  Cable  Manufacturing  Co.,  Ltd 876 

British  Ins.  and  H.  Cables           878 

Electrical  Engineering  and  Equipment  Co 906 

W.  T.  Glover  &  Co 914 

Union  Cable  Co 915 

Callender's  Cable  and  Construction  Co.,  Ltd 1,039 

For  the  supply  of  high-tension  switch  panels,  the  estimated 
number  required  for  the  ensuing  12  months  is  24.  The  tenders 
were  : — 

Per  panel. 

Switcbgear  &  Cowans,  Ltd.        ..    (recommended)  £9  11    8 

Edison  &  Swan  Electric  Light  Co 9  15    0 

Spagnoletti          11    5    0 

Ferrantl 15    0    0 

Electric  Construction  Co 16  16    0 

Johnson  &  Phillips       17    0    0 

General  Electric  Co.,  Ltd 17  12    0 

Electrical  Engineering  and  Equipment  Co 19    0    0 

Thomas 19    5    0 

Siemens  Bros 21  10    0 

British  Westinghouse  Co 21  10    0 

Revrolle  &  Co 22  15    0 

Eckstein.  Heap  &  Co 24  10    0 

Voigt  &  Haefloer         28  10    0 

Laing,  Wharton,  Ltd 52    0    0 

Do,            do.            (alternative)  48    0    0 

For  the  supply  of  one  125-B  H.P.  A.c,  motor,  for  i  Messrs. 
Gwynnes  : — 

Fuller  Electric  Manufacturing  Co f  268 

Brush  Electrical  Engineering  Cj 294 

City  RlPctrical  Co 295 

General  Electric  Co (recommended)  324 

Phoenix  Dynamo  Manufacturing  Co 325 

Electric  Construction  Co,  '         328 

T,  Harding  Churton  &  Co 828 

British  Westinghouse  Co BHO 

Vickers,  Ltd 353 

Campbell  &  Isherwood       4P8 

Geipel&Co 310 

The  Committee  reports  that  it  has  had  under  consideration 
the  tenders  for  the  construction  of  coal-handling  and  storage  plant, 
but  is  not  yet  able  to  submit  any  recommendation  thereon. 

Melton  Mowbray, — The  U.B.C,  has  accepted  the  revised 
plans  of  Messrs.  Dawson  ^:  Manfield  for  the  construction  of  a 
refuse  destructor  on  the  site  of  the  old  sewage  works.  The  esti- 
mated cost  is  £2,150, 

Newport  (Hon.). — The  T.O.  is  recommended  to  accept 
the  tender  of  Messrs.  Heenan  &  Froude  for  a  refuse  destructor,  at 

£7.9(i7. 

The  Electricity  and  Tramways  Committee  of  the  T.C.  has 
accepted  the  tender  of  Messrs.  James  &  Emanuel  for  2,(^00  tons  of 
coal  ;  that  of  Messrs.  Partridge,  Jones  &  Co.  for  3,(i00  tons  ;  and 
that  of  the  United  National  Collieries  for  1,000  tons. 

Orsett  (Essex). — The  B.  of  G.  has  accepted  the  tender 
of  the  New  Telephone  Co,  for  installing  electric  bells  in  the  new 
workhouse  premises  at  £53. 

Oxford. — For  instalHng  the  electric  light  at  the  Y.M.C.A. 
buildings  the  tender  of  Messrs.  Hill,  Upton  &  Co.  has  been 
accepted. 

Kaiiisbottom. — The  Traction  Committee  has  accepted 
the  following  tenders  : — 

Polack  Tyre  and  Rubber  Co.,  Ltd.,  Manchester,  for  tires  for  cars  for  12 

months. 
Rawlinson,  for  a  tower  wagon. 


Slianirhai. — The  following  tenders  were  received  by 
the  Municipal  Council  for  the  extensions  at  Riverside  power 
station  : — 

BotLEBH. 

Howden  Boiler  Co £13,162    90  weekg 

Babcock  &  Wilcox,  Ltd (accepted  1<.^^    2  1°  a  weeks 

NiclauBse  Boiler  Co '        j    33  weeki 

Clarke,  Chapman  &  Co.  j    i--.    26  weeks 

TCBBO-AXTEBNATOBB.— COMl'lETE  TEXOEBS, 

Price.        Spsed  Delivery  Full-load    Vacama 
Name  of  firm.  £  h.^.u.    weeks,    steam  lb.        % 

All^emcine  Elektricitats  Ge- 

Sellschaft            •      (accepted)  22,310  8,000  26,30  126  93 

Mascliiuenfabrik  Oerlikon        . .  22,975  3,000  36  41  13  29  92 

Hrown-B  .veri          2.0,1*4  3.000  17.52  13  6  93 

Willans-biemens 25,328  8,000  46  50  13  06  98-8 

Mascbinenfabrik  Oerlikon        . .  26.113  1,500  36  41  13-23  92 

Turbo-Electric        27.087  1,.500  42  50  13  2  93 

A.E.G 28,260  1.500  18  22  12-6  93 

Escher  Wyss-'Jiemens      . .        . .  28,490  1,500  —  13-3  91 

Belliss-General  Electric  Co.     . .  28,560  1,.500  52,61  —  — 

Dick,  Kerr  &  Co 29.037  1,500  80/88  137  93'6 

Brown  Boveri          29,8.34  1,500  17/31  13  6  92 

Willans-Siemens 30,364  1,500  44/52  13  1  93-5 

C,  A.  Parsons  &  Co.  I         . .         . .  30,862  1,500  52  12  9  93-8 

Belliss-Siemens 31,588  1,500  52  61  131  94 

British  Westinghouse  Co.         . .  31,845  1,500  36  40  13  2  93-35 

Brush  Co 32,014  1,500  52  65  14-1  93-3 

C.  A.  Parsons  &  Co 32,600  1,500  52  12-8  93-8 

British  Thomson-Houston         . .  32.699  1,500  54  12  7  93-3 

-  Add  £200  for  testing  at  toll  load. 
t  Small  condenser. 

Past  Tendebs, 

Price.      Speed.    Delivery  Fall-load  Vacaam 

Name  of  firm,                           £          b.f.m,       weeks,  steam,  % 

Howden-Brown  Boveri+      ..        25,032       1,500         40/44  128  lb,  93-3 

Fraser  &  Chalmerst  . .        . .        16,170       3.000           —  14-0  lb,  92  5 

Fraser  &  Chalmers!  . .        ..        21,245       1,500           —  13'3  lb.  925 

*  Omits  condensing  plant  value  £7,000.    f  Omits  condenser  spares  and  other 
matters, 

CoNDEMsiNo  Plant, 

Price,    Cooling  surface.    Delivery] 

Name  of  firm,                                £  Bq.  feet,  weeks, 

Worthington  Pump  Co 6,727  12,000  96 

Rees  Roturbo  Co 7,463  12,000  30 

Isaac  Storey  &  Co 7,210  12,000  28 

Allen  Son  &  Co 7,509  12,000  22 

Mirrlees  Watson  Co 7,547  12.000  38 

Torquay. — The  T,C.  has  entered  into  contracts  with 
Messrs.  Whiteway  &  Ball  and  Renwick,  Wilton  k  Co.  for  3,(X)0  tona 
of  Featherstone  washed  peas  and  1,500  tons  of  Cowper  1-in,  nuta, 
respectively,  for  the  electricity  works. 

Wakefield, — The  Electricity  Committee  has  decided  to 
obtain  a  Babcock  &  Wilcox  boiler,  superheater  and  stoker,  at  £2,410 ; 
a  Belliss  &  Morcom  steam  turbine,  alternator,  condensing  plant,  kc, 
at  £7,703  ;  and  sub-station  switchgear,  at  £1,471, 

Walsall. — The  T.C.  has  accepted  the  tender  of  the 
British  Thomson-Houston  Co.,  Ltd.,  at  £25  128.  6d.,  for  an 
additional  electric  motor  for  the  Council's  boiler  house. 


PORTHCOMINQ    EVENTS. 


At  8  p.m.    At  Holbom 


Electro-Harmonic  Society.— Friday,  October  17th. 
Restaurant.    Smoking  Concert. 

Greenock  Electrical  Society.-  Friday,  October  I7th.  At  7.45  p.m.  At 
Temperance  Institute,  West  Stewart  Street.  Paper  on  "Motor-driven 
Machinery,"  by  Mr.  W.  A.  Toppin. 

Manchester  Electro-Harmonic  Society.— Friday,  October  17th.    At  7.45  p.m. 

At  Albion  Hotel.     First  concert. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch^ 

Saturday,  October  18th.  At  4.30  p.m.  At  Royal  Technical  CoUege,  Glasgow. 
Opening  meeting. 

National  Association  of  Colliery  Managers  (Kent  Branch^  and  .Associa- 
tion  of  Mining  Electrical   Engineers  (London    Branch'.— Saturday, 

October  18lh.  At  3  p.m.  At  Hotel  Metropole.  Dover.  Joint  meeting. 
Paper  on  "Large  Prime  M'jvors  and  Boilerr  for  Power  Houses,"  by 
Mr.  E.  Kilburn  Scott. 

Institution  of  Electrical  Engineers  (Newcastle  Section>.—Monaay,  October 

20th.  At  7.80  p.m.  At  Armstrong  College,  i^ewcastle,  Inaugnral  address 
bv  Mr.  C.  Vernier. 

Thursday,  October  23rd.— At  7  p.m.    At  the  Lit.  and  Phil.,  Middles- 
brough.   First  meeting  of  the  Tees-Side  members.    Addr..  -s  by  Mr.  Vernier. 

Institate  of  Ma.-ine  Engineers.- Monday,  October  20th.    At  S  p.m.    Paper 

ou"Tbo  (Ivrostopc  and  Gyroscopic  .\ction  in  Engineering  Practice,"  by 
Mr.  T.  R.  Thoma  . 

Society  of  Chemical  Industry  (Newcastle  Section^— Monday,  October  20th. 

At  8  p.m.  At  the  Chemical  Thea. re  of  Armstrong  College.  First  of  Ave 
lectures  on  "  Utilisation  of  Fuel,"  by  Prof.  J.  W.  Cobb,  B.Sc. 

Junior  Institution  of  Engineers.— Monday,  October  20th.  At  8  p.m.  Al 
Instiiuiicn  of  Klectiical  Engineers,  Victoria  Embankment.  Paper  on 
"  Modern  By-Product  Coking,"  by  Mr.  G.  S.  Cooper,  B.Sc. 

Friday,    October    2lth.— At    39,     Victoria    Street,    8.W.      Paper    on 
••  Moch.an'ical  Adyertising  and  Similar  Appliances,"  by  Mr.  H.  W.  Sewell. 

Institution  of  Engineers  and  Shipbuilders  in  Scotland.— Tuesday,  October 

•71st.     At  8  p.m.    At  Raiikine  Hall,  i9,  Llmbauk  Crescent,  Glasgow. 

Chemical  Society.— Thursday,  October  2Srd.  At  8  30  p.m.  At  Burlington 
House,  Piccadilly,  W.  Ladenburg  Memorial  Lecture,  by  Prof.  F.  S. 
Kipping,  D.Se. 

Physical   Society  of  London,— Friday.  October  24th,     At  5  p.m.    At  the 

Imperial  College  of  Science,  Imperial  Institute  Road,  South  Kensington, 
S.W.  Papers  on  "The  Ice  Calorimeter.  '  by  Mr.  Ezer  Griffiths,  B.Sc.; 
"  An  Electrostatic  Oscillograph,"  by  Messrs.  H.  Ho  and  S.  Koto. 

Institution  of  Mechanical   Engineers.— Friday.  October  24th.    At  8  p.m. 


bv  Mr.  R.  B.  Creak, 


Paper  on  "  Modern  Flour  Milling  Machinery, 
Manctoester    Association    of    Engineers.- Saturday,   October 
"Masonic  Room,"  Grand  Hotel,  Ajtoun  Street,  Manchester, 
"  Engineering  Workshop  Organisation,"  by  Mr,  Hans  Remold, 


25th.      At 
Paper  on 
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NOTES. 

"  F  "  Rays. — The  word  "  ray  "  is  a  power  to  conjure 
with,  and  since  the  application  of  the  letter  "X"  to  a  certain 
kind  of  ray,  it  has  become  the  fashion  to  designate  new  rays  by 
letters  of  the  alphabet.  What  "  F  '  stands  for,  we  do  not  know  ; 
but  we  can  make  a  shrewd  gruess  as  to  what  it  ought  to  stand  for 
in  the  case  of  the  "  rays  "  now  being  exploited  by  Signor  Giulio 
Ulivi,  their  reputed  author.  Hitherto  we  have  ignored  the  matter 
as  unworthy  of  notice,  but  the  prominence  given  to  it  in  the 
columns  of  the  daily  Press  renders  it  desirable  that  we  should 
refer  to  it.  We  read  that  the  inventor  is  now  negotiating  with  the 
Italian  Government,  and  threatens  to  come  to  England  with  the 
rays  if  Italy  won't  have  them.  To  save  time  and  space,  we  may 
say  at  once  that  most  of  the  statements  regarding  the  alleged  raya 
that  we  have  seen  are  purely  nonsensical.  The  inventor  is 
reported  to  have  said  that  when  he  directed  the  rays  upon  a  gas- 
meter,  it  exploded.  If  his  other  claims  are  on  a  par  with  this  one — 
and  they  seem  to  be  of  a  similar  nature — they  are  utter  piffle.  We 
apologise  to  our  readers  for  mentioning  the  matter. 

Late   Le^al. — Evei^shed   (."(r   Yignolks  v.  Paul. — In 

the  Chancery  Division,  Mr.  Justice  Neville  had  before  him  on  Wed-  . 
nesday,  October  loth,  this  action,  by  which  the  plaintiffs  sought  to 
restrain  an  alleged  infringement  of  their  trade-mark  "Megger," 
and  from  a  general  passing  off  of  the  defendant's  goods  as  and  for 
the  goods  of  the  plaintiffs  by  the  use  by  the  defendant  of  the  word 
"  Omega." 

Mr.  Walter,  K.C.,  and  Mr.  Sebastian  were  counsel  for  the 
plaintiffs,  and  the  defendant,  Mr.  Robert  W.  Paul,  was  represented 
by  Mr.  Colefax,  K.C.,  and  Mr.  Beyfus. 

In  opening  the  case,  Mr.  Walter  said  that  the  plaintiffs  were  the 
well-known  electrical  apparatus  manufacturers  carrying  on  busi- 
ness at  Acton  Lane,  Chiswick,  and  for  their  measurement  instru- 
ments they   had  obtained   a  great  reputation.      They   had    been 
carrying  on   business  for  a  long  time  making   various  electrical 
instruments,  and,  amongst   others,  they  made  an  instrument  for 
calculating  resistances  in  electric  installations — an  instrument  for 
detecting     leakages.      Prior    to     190;!     it    was     known     as    an 
ohmmeter,    but    in    that    year     the    plaintiffs,    being     desirous 
of    having    a   distinctive   trade-mark,   Mr.    Vignoles     invented  a 
horrible  word  which,  like  a   good    many   horrible  words,  became 
popular.     The  plaintiffs   registered   the  word  "  Megger,"  as  their 
trade  mark,  it  was  applied  to   these  instruments  for  determining 
leakage,  and  "  Megger  "  soon  became  usual  to  denote  these  particular 
instruments.     They  had  a  very  large  sale  and  were  bought  by  all 
sorts  of  people.     Counsel  said   he  was  astonished  at  the  various 
classes    of    persons     who    purchased    these    instruments.       They 
included  those  connected  with  the  electrical  industry,  drapers,  iron- 
mongers, timber  merchants,  cement  merchants  and  salt  merchants. 
The  instrumeiit  was  asked  for  by  these  people  as  the  Megger,  but 
they  spelt  it  in  all  sorts  of  ways — Mega,  Megga,    Meger,   Megar 
and  Meggar.     In  1911   the  defendant  commenced  to  manufacture 
these  things,  and  he  plit  them  on    the  market,  advertised   them 
and  exhibited  them  at  the  Electrical  Exhibition  at  Olympia,  as 
Harris's  low-reading  ohmmeter   and  Harris's  portable  ohmmeter. 
In    1912,   however,    he  proceeded   to  christen  his   instrument  the 
'■  Omega,"  the  plaintiffs  complained,  and  though  at  first  he  expressed 
his  intention  of  calling  it "'  Paul's  lasulometer,"  he  afterwards  refused 
to  abandon  the  use  of  the  word  Omega.     Iq  the  electrical  trade 
people  would  perhaps  not  confuse  the  Omega  instrument  for  the 
plaintiffs'  Megger,  but  with  the  outside  public,  Counsel  contended, 
the  words  were  so  nearly  alike  as   to  lead  to  confusion  and  con- 
stitute an  infringement  of  the  plaintiffs'  trade  mark. 

Mr.  E.  B.  Vignoles,  a  director  of  the  plaintiff  company  and  busi- 
ness manager,  gave  evidence  in  support  of  their  case.  This  class 
of  instrument,  he  said,  was  to  be  found  at  almost  every  electric 
station,  and  besides  a  large  demand  from  shippers  for  supplying 
orders  abroad,  a  large  number  of  people  who  had  electric  installa- 
tions bought  them.  The  plaintiffs'  instrument  was  usually  asked 
for  as  a  Megger.  Their  sales  were  now  between  1,200  and  1,500 
a  year,  and  were  steadily  increasing. 

Counsel,  in  cross-examination,  put  to  the  witness  a  number  of 
cases  in  which  the  word  Omega  was  used  in  connection  with  elec- 
trical instruments, 

Mr.  Astbury  took  objection  on  the  ground  that  the  only  defence 
pleaded  was  that  the  word  Omega  did  not  so  nearly  resemble  the 
word  Megger  as  to  be  calculated  to  deceive. 

Mr.  Colefax  submitted  that  he  had  a  right  on  that  question  to 
tender  evidence  as  to  the  frequent  use  of  the  Omega  either  as  a 
word  or  in  the  form  of  the  Greek  symbol.  Mr.  Justice  Neville 
thought  the  evidence  important,  and  would  either  adjourn  the  case 
then  or  hear  it  out  so  far  as  he  could,  reserving  to  Mr.  Astbury  the 
right  to  have  an  adjournment  for  the  purpose  of  considering  the 
evidence. 

After  consultation  with  his  client,  Mr.  Astbury  said  he  had 
seen  the  evidence  Mr.  Colefax  intended  to  produce  as  to  the  use  of 
the  word  Omega,  and  he  did  not  feel  justified  in  advising  his  client 
to  go  on  with  the  action.  Under  the  circumstances,  he  would 
coneent  to  the  action  being  dismissed,  but  inasmuch  as  this 
evidence  could  not  have  been  adduced  without  amendment  of  the- 
pleadings,  he  submitted  the  action  should  be  dismissed  without 
costs.  There  was  evidence  that  Omega  had  been  used  in  connection 
with  test  instruments  prior  to  1901.  but  the  plaintiffs  knew  nothing 
about  it,  and  had  they  done  so  the  action  might  never  have  been 
brought. 

Mk,  Colefa.x  submitted  that  the  action  should  be  dismissed  with 
the  usual  consequences  that,  had  the  action  gone  on,  he  should  have 
contended  that  in  any  event  Omega  was  not  a  colourable  imitation 
of  the  plaintiffs'  tiade  mark. 


His  Lordship  said  it  was  difficult  to  determine  what  should  be 
done  as  to  costs.  He  thought,  however,  justice  would  be  done  if 
he  dismissed  the  action  with  costs,  but  gave  a  direction  to  the 
taxing  master  that  the  defendants  were  not  to  be  allowed  any  costs 
of  witnesses  who  would  have  been  called  to  speak  to  the  use  of  the 
word  "  Omega." 

Subsequently  counsel  stated  that  the  parties  had  been  able  to 
arrange  an  order,  and  his  Lordship  made  the  order  in  the  terms 
agreed. 

B.E.A.nf.  i.  Annual  Dinner. — The  annual  dinner  of 
the  Association  will  take  place  on  Wednesday,  January  2l8t»  1914, 
Lord  Ampthill  will  preside. 

The  Late  Dr.  Diesel. — A  daily  Press  report  says  that 
a  body  was  found  in  the  Scheldt  on  Saturday,  and  some  articles  on 
the  body  have  been  recognised  by  the  son  of  the  late  Dr.  Diesel  as 
being  the  property  of  his  father.  A  Berlin  dispatch  states  that 
Dr.  Diesel's  family  is  left  entirely  without  means  and  in  the 
greatest  need. 

A  Munich  dispatch  to  the  newspapers  says  that  at  a  meeting  of 
creditors  held  there,  it  was  shown  that  Dr.  Diesel's  financial 
collapse  was  due  to  extensive  and  unlucky  speculation  in  real 
estate  and  house  pr.iperty,  which  followed  upon  his  failure  in  a 
costly  lawsuit.  It  is  understood  that  the  inventor's  admirers  pur- 
pose raising  a  pension  fund  on  behalf  of  the  widow. 

Appointments  Vacant. — Chief  assistant  electrical 
engineer  for  Tunbridge  Wells  (£170)  ;  assistant  sales  manager  for 
Sunderland  Corporation  (£200) ;  consumers'  clerk  for  Greenock 
Corporation  ;  assistant  telegraph  engineers  for  Government  of 
Federated  Malay  States  (salary,  £360  :  duty  allowance,  £75). 

Automatic  Train  Control. — A  system  of  controlling 

trains,  known  as  the  "Detroit,"  has  recently  been  tested  with 
successful  results  on  the  Canadian  Pacific  Railway.  Visual  and 
audible  signals  are  given  in  the  driver's  cab,  and  are  repeated  to 
the  train  dispatcher  ;  the  speed  of  the  train  is  automatically  re- 
duced when  it  passes  a  "  caution  "  signal,  and  the  brakes  are  put 
on  if  it  over-runs  a  danger  signal.  The  derangement  of  any  part 
of  the  mechanism  puts  the  signals  to  danger.  High-frequency 
alternating  currents  in  wires  laid  alongside  of  the  track,  with  re- 
ceiving apparatus  on  the  locomotive,  are  employed,  so  that  the 
system  evidently  resembl-s  the  Railophone  system  which  was 
successfully  demonstrated  in  this  country  in  1911  and  last 
year,  and  the  Prentice  system,  which  we  described  on  August  29th 
last. 

The    Kelvin    Memorial    at   Glasgow. — A  statue  of 

Lord  Kelvin  in  Kelvingrove  Park,  Glasgow,  was  unveiled  on  8th 
inst.  by  Mr.  Birrell,  Lord  Rector  of  the  University,  After  giving 
a  brief  sketch  of  the  celebrated  scientist's  career,  including  the 
years  spent  at  Cambridge,  and  espscially  the  very  lengthy  period 
during  which  he  held  the  Professorship  of  Natural  Philosophy  at 
Glasgow,  Mr.  Birrell  performed  the  ceremony,  and  afterwards  he  and 
Sir  J.  Stirling  Maxwell  were  presented  with  the  freedom  of  the 
city.  At  the  luncheon  which  followed,  Mr.  Balfour  delivered  an 
interesting  address  in  proposing  "The  Memory  of  Lord  Kelvin." 
A  message  of  appreciation  from  Lady  Kelvin  was  communicated, 
Mr.  Balfour  referred  to  the  life  and  work  of  Kelvin  as  showing 
the  close  connection  between  theory  and  practice.  He  also 
declared  that  the  fame  of  Kelvin  did  not  depend  upon  statues. 
It  rested  upon  the  sure  foundation  of  the  gratitude  with  which 
posterity  would  regard  achievements  which  had  never  been  sur- 
passed in  the  annals  of  physical  science. 

A  Model  Exhibition. — During  the  past  week  an 
exhibition  demoted  to  "model  eneiaeeiing"  has  been  in  progress  at 
the  Horticultural  Hall,  under  the  auspices  of  Messrs.  Percival 
Marshall  &  Co.,  proprietors  of  The  Model  Engi/wer.  In  a  different 
sense  the  exhibition  is  a  model  one,  for  apparently  it  was  ready  at 
the  appointed  time,  and  it  is  packed  full  of  interest  to  the  rising 
generation  of  engineers — who,  it  is  to  be  hoped,  will  ever  continue 
to  be  model  engineers — as  well  as  to  many  of  their  elders.  Wireless 
telegraphy  is  very  fully  represented,  exhibits  having  been 
organised  Ly  Messrs.  A.  W.  Gamage,  Ltd.,  the  British  Telegraph 
Instrument  Co.,  Ltd.,  the  Static  Scientific  Co.,  and  the  Synchronome 
Co.,  Ltd.,  while  the  British  School  of  Telegraphy,  Ltd;,  had  a  good 
show.  Electrical  apparatus  of  various  kinds  were  exhibited  on 
many  of  the  stands,  and  numerous  examples  of  amateur  work, 
showing  a  high  standard  of  merit,  were  entered  for  the  model- 
making  competitions. 

llnrtei'f*'round  Mail  Tubes. — The  Electric  Carrier  Co., 

of  New  York,  has  given  a  demonstration  of  a  new  device  for  carry- 
ing heavy  mail  sacks  in  underground  tubes,  and  will  shortly  submit 
proposals  to  the  British  Post  Office  for  the  adoption  of  its  system 
in  London.  The  new  system  consists  of  a  steel  tube,  'M\  in.  in 
diameter,  through  which  run  steel  cylindrical  cars,  weighing  about 
1,200  lb.  These  are  propelled  by  a  magnetic  push  or  pull,  without 
wheel  traction.  The  cars  are  centrally  controlled,  and  one  man 
operates  them  by  a  system  of  push-buttons.  The  whereabouts  of 
the  cars  in  the  tube  is  indicated  by  signal  light?.  The  inventors 
claim  that  the  cars  differ  from  any  others  in  that  they  have  practi- 
cally no  mechani^m  attached,  and  can  be  sent  through  the. tube  at 
a  l.'i-second  headway  at  a  speed,  on  a  level  stretch,  of  from  TOO  to  200 
miles  an  hour.  Tee  cost  of  the  system  is  estimated  at  .£10.000  per 
mile,  and  the  cost  of  maintenance  only  .')  par  cent,  of  the  total 
investment. — Dailij  Teloj raj)/i. 

(  CioUmwd  an  jiage  623.) 
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THE  CHESTER   HYDRO-ELECTRIC    PLANT. 


The  ancient  city  of  Chester  and  its  pleasant  river  are 
probably  well  known  to  a  considerable  number  of  our 
readers,  few  of  whom,  however,  would  be  likely  to  suspect 
any  direct  connection  between  its  old-time  associations  and 
one  of  the  most  modern  of  its  institutions — the  Corporation 
Electrical  Department. 

Yet  in  this,  as  in  other  cases,  the  unexpected  has  happened, 
for  the  stone  weir,  with  which  visitors  to  the  town  who 
have  crossed  the  Dee  Bridge  will  be  familiar,  and  which 
it  is  recorded  was  constructed  in  Norman  times  by  Hugh 
Lupus,  Earl  of  Che&ter  (a.d.  1070-1101)  for  the  working  of 
corn  mills  and  for  fishery  purposes,  has  now  through  the 
instrumentality  of  Mr.  S.  E.  Britton,  the  city  electrical 
engineer,  been  turned  to  very  good  account  by  the  Corpora- 
tion for  the  production  of  electrical  energy. 

Indeed,  the  civic  history  of  Chester,  for  which  space  is 
naturally  lacking  here,  hinges  to  an  almost  remarkable 
extent  on  the  weir  constructed  by  Hugh  Lupus, 
which  through  nine  centuries  formed  a  source  of  power  not 
only  for  corn  milling  at  the  Dee  Mills,  but  also  between  a.d. 
1000  and  1700,  for  the  pumping  of  the  water  supply 
of  the  city,  and  more  latterly  (189G-1897)  for  sewage 
pumping,  by  means  of  a  water  turbine  and  pump, 
this  installation,  however,  having  now  given  place  to  a 
modern  electrically-driven  plant. 

Flour  milling  at 
the  Dee  Mills 
appears  to  have 
been  a  hazardous 
industry,  as  numer- 
ous fires  are  re- 
corded, and  it  was 
after  a  fire  in  1895 
that  the  mills,  four 
in  number,  were 
acquired  by  the 
Corporation,  and 
finally  discarded 
for  milling  pur- 
poses three  years 
later.  In  1910  it 
was  decided  to  re- 
move the  buildings, 
and  it  was  then 
that  Mr.  Britton 
took  up  the  ques- 
tion of  utilising  the 
available  power  for 
generating  e  1  e  c  - 
tricity. 
The  scheme  which 


he  submitted  to  the  Electricity  Committee  of  the  Cor- 
poration was  a  particularly  attractive  one,  l>oth  from 
a  commercial  and  layman's    point    of   view,   as  it  showed 


Reinforced  Concrete  Construction  ;  Turbine  Pits. 


Interior,  Showing  the  Electrical  Plant,  Gearing,  &c. 


The  Xew  Hydeo-Electric  Power  House,  Chester. 


that  the  annual 
surplus  would  re- 
coup the  capital 
expenditure  in  five 
years  ;  the  scheme 
was  finally  sub- 
mitted to  Mr.  A.  C. 
Hurtzig,  who  fully 
agreed  with  Mr. 
Britton's  proposals. 
The  Electricity 
Committee  has  un- 
dertaken that  in 
the  working  of  the 
installation  the 
water  from  the  river 
above  the  weir  shall 
not  be  lowered  more 
than  G  in.  below 
the  mean  height  of 
the  weir.  By  agree- 
ing to  this  level  all 
interests  in  the  river 
will  be  in  a  better 
position  than  fre- 
quently occurred  in 
the  days  of  the  working 
of  the  Old  Dee  Mills. 

The  scheme  is  a 
unique  one,  being 
situated  at  a  place  on 
the  river  affected  by 
tidal  waters,  and  special 
consideratiua  had  to  be 
given  to  the  intiuence 
of  the  latter  upon  the 
plant  ;  to  obtain  the 
best  results  it  was 
necessary  to  adopt 
specially-designed  tur- 
bines and  dynamos 
capable  of  working 
efficiently  over  a  wide 
range  of  speeds,  result- 
ing in  the  overall 
efficiency  at  all  times 
being  considerably 
higher  than  the  usual 
practice  of  constant- 
speed  plant. 

It  is  calculated  from 
the  level  of  the  flow 
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tbat  the  average  cb.  ft.  per  min.  of  fresh-water  flow  at  different 
months  of  the  year  is  as  follows  :  December,  800,000  ;  January, 
February  and    IMarch,   100,000  ;  April,  May,  October  and 
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The  Old  Dee  Mills 


WHICH    OCCrPIED   THE   SiTE   OF   THE 

New  Woeks. 


November,  50,000  :  June,  July,  August  and  September, 
20,000  ;  and  the  lowest  dry  weather  flow  is  about  10,000 
c.f.m.  The  effect  of  the  above  varying  flow  is  to  give  the 
following  average  head  in  feet : — 
December,  4 -5  :  January,  February 
and  March,  G-25  ;  April,  May, 
October  and  November,  7*5  ;  June, 
July,  August  and  September,  8-75. 

The  weir  is  placed  diagonally  across 
the  river  at  the  east  side  of  the  Old 
Dee  Bridge  and  forms  a  channel  to 
conduct  the  water  to  the  site  of  the 
power  house.  As  the  water  approaches 
the  latter,  it  passes  through  a  strainer 
rack  and  sluice  gates. 
.  The  power  house,  89  ft.  long  x 
24  ft.  6  in.  wide,  and  measured  from 
the  bottom  of  the  head  race,  36  ft. 
high,  is  mainly  constructed  of  steel  and 
concrete,  faced  externally  with  sandstone 
rock  and  lined  with  glazed  brick.  The 
uoder- water  work  forming  the  head 
race,  the  three  turbine  pits,  and  the  : 
tail  race  is  of  concrete  and  steel.  On 
the  external  face  of  the  down  stream 
side  of  the  turbine  pits  are  placed 
three  cut  waters  and  gothic  arches  ; 
these  and  the  filling-in  of  sandstone 
harmonise  with  the  adjoining  bridge. 
The  retaining  wall  between  the  bridge 
and  the  power  house  and  121  ft.  of  river 


wall  beyond  the  power  house  has  been  entirely  rebuilt  in  ashlar 
with  sandstone  taken  from  the  foundations  of  the  old  mills. 

Three  turbines  are  installed,  of  the  vertical  shaft  Francis 
type,  specially  designed  by  Messrs.  James  Gordon  &  Co.,  for 
working  under  a  head  of  water  varying  from  1  to  9  ft.  ;  two 
turbines  are  designed  for  dealing  with  30,000  c.f.m.  under  an 
actual  working  head  of  9  ft.,  and  are  capable  of  developing 
415  B.ii  1'.  at  a  speed  of  50  ii.p.m.,  while  the  other  is 
designed  for  dealing  with  22,000  c.f.m.  under  similar  condi- 
tions, and  is  capable  of  developing  305  b.u.p.  at  55  r.p.m. 

The  turbine  runners  are  constructed  with  buckets  of  forged 
steel  plate  securely  cast  into  a  centre  boss  and  surrounding 
ring  of  cast-iron  ;  the  guide  casing  is  of  cast-iron,  also  the 
guide  blades,  which  are  bushed  with  gun-metal  and  mounted 
on  steel  spindles  ;  the  closing  edges  of  the  guide  vanes  are 
ground  to  ensure  a  close  water-tight  pit  when  closed,  and  the 
vanes  are  coupled  by  links  and  shafting  to  the  hand  regu- 
lating gear. 

Each  turbine  is  provided  with  a  set  of  hand-operating 
gate  gear  mounted  on  the  generator  floor,  including  an 
indicator  to  show  the  position  of  the  guide  gates. 

The  revolving  weight  of  the  turbine  shaft,  runners  and 
V)evel  gear  is  supported  by  a  specially  designed  collar  sus- 
pension bearing,  fitted  at  the  upper  end  of  the  vertical  shaft 
on  the  generator  floor  ;  the  thrust  rings  of  the  suspension 
bearing  are  submerged  in  oil,  which  is  kept  in  circulation 
by  an  arrangement  of  grooves  and  oil  hobs. 
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Sectional  View,  Showixg  Arrangement  of  Hydro- Electric  Unit. 
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415-B.H.p.  turbine  unit.  305-b.h.p.  turbine  unit.  415-b.h.p.  turbine  unit. 

Longitudinal  Section  through  the  New  Hydro-Electric  Power  House,  Chester. 
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Each  turbine  is  provided  with  a  tachometer,  and  a  hand- 
some head  and  speed  ^augc  is  installed.  This  gauge  records 
on  a  large  daily  chart  the  available  head  of  water,  and  also 
indicates  the  head  under  wliich  the  turbines  are  working 
and  the  correct  speed  at  which  the  turbines  should  be 
working. 

A  wrought-iron  strainer  rack  is  provided  across  the  full 
width  of  the  head  race,  and  to  facilitate  cleaning  it,  a 
platform  is  placed  at  a  level  which  is  well  above  head- 
water. 

There  are  three  complete  sets  of  sluice  gates,  each  con- 
sisting of  two  gates  of  the  double  lifting  type,  with  a 
double  set  of  headgear,  operated  inside  the  power  house  by 
one  man. 

The  turbines  are  coupled  through  machine-cut  steel 
helical  bevel  gear  and  flexible  couplings  to  shunt-wound 
interpole  generators,  constructed  by  the  Lancashire  Dynamo 
and  Motor  Co.  The  two  large  generators,  each  have  an 
output  of  225  K\v.,  at  a  speed  varying  between  143  and 
285  R.P.M.,  while  the  output  of  the  smaller  generator  is 
185  KW.,  at  any  speed  between  107  and  300  r.p.m.  ;  the 
pressure  is  440-500  volts. 

Although  the  normal  maximum  speed  of  either  machine 
is,  approximately,  300  r.p.m.,  the  armatures   are  specially 


control  of  direct-current  generating  plant.  The  current 
generated  is  conveyed  by  three  lead-hheathed  and  steel- 
armoured  cables,  laid  direct  in  the  ground,  to  a  snb- 
stution  at  the  Cross.  As  much  of  the  current  &s  is  required 
to  meet  the  demand  of  that  area  is  difitributtd  at  the  sob- 
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constructed  so  that 
without  fear  of 
the  load  is  instan- 
taneously thrown 
off  the  turbine  as, 
for  instance,  in 
the  event  of  the 
generator  circuit- 
breaker  operating. 

Special  attention 
has  been  paid  to 
the  insulation 
throughout  the 
machines,  so  that 
it  may  withstand 
the  action  of  damp 
atmosphere. 

The  generators 
are  controlled 
from  a  Cromp- 
ton  switchboard 
erected  at  one  end 
of  the  power  house, 
consisting  of  three 
enamelled  slate 
panels  on  which  is 
mounted  the  usual 
apparatus    for    the 


they  may    be  safely  run  at  500  r.p..m.. 
The  higher  speed  is  given  when 


damage. 


Generating  Plant,  Chester  Hydro-Electric  Works. 


Arrangement  of  Flexible  Coupling,  Citroen  Gearing  fob  Gener.vtol  Drive. 


Typical   Day   Load   Curves   Between-   December  asd  June 

OF  Steam  Station,  with  Estimated  Hydro-Electric  Octput 

ON  those  Dates  Superposed  (Dotted  Line). 


station,   the  balance 
is  sent  to  the  steam 
generating     works 
at     Xew     Crane 
Street,      where      it 
passes    through    a 
reversible      booster, 
and   is    either   sent 
out  to  other  areas  of 
supply,  or  stored  in 
a  battery  in  readiness 
for  the  next  peak  load , 
The   arrangement 
of    plant     provides 
flexibility       and 
economical   running 
under    the   varying 
conditions     of   flow 
and    head,    as    one 
unit  will   deal  with 
the      dry     weather 
flow,  two  with    the 
average      flow    and 
three    with     the 
wet    weather     flow 
and  low  heads.      It  is 
estimated  that  the  in- 
stallation     will     yield 
about    1,250,000  units 
per  annum  at  a  cost  in- 
cluding capital  chai'ges 
of  rather  less  than  'Sd. 
per  unit. 

The  scheme  includes 
several  interesting  con- 
structional features, 
which  we  are  unfor- 
tunately unable  to  do 
more  than  indicate,  viz., 
the  suspension  bearing 
for  the  turbine  runners, 
»!i:c.,  carrying  a  weight 
of  about  lil  tons  :  the 
adjustable  ball  thrust 
bearing  in  proximity  to 
the  Citroen  gear  for 
giving  minute  adjust- 
ments to  the  latter ; 
the  flexible  coupling — 
a  speciality  of  Messrs. 
Gordon — in  which  an 
endless  rope  interwound 
between  the  projecting 
pins  of  the  two  halves 
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of  the  couplings,  gives  the  required  flexibility  not  only  in  the 
direction  of  rotation  but  also  for  end  play,  the  latter  a  source 
of  considerable  wear  with  other  similar  types  of  coupling, 
which  the  rope  feature  is  said  to  overcome  ;  also  the  sluice 
gates,  constructed  in  two  parts,  the  lower  one  of  which  opens 


In  view  of  the  promising  nature  of  these  estimates,  the 
actual  results  obtained  from  the  working  of  the  plant,  which 
is  to  be  officially  opened  on  Monday  next,  will  be  awaited 
with  great  interest. 

The  principal  contractors  were  Messrs.  James  Gordon  and 


Rejioving  the  Old  Foundations. 

to  the  full  extent  before  the  upper  one  is  lifted,  the  arrange- 
ment being  such  that  one  man  can  operate  the  double  sluice 
gate. 

In  Mr.  Hurtzig's  report,  he  estimated  that  Mr.  Britton's 
scheme  would  cost  some  £12,500,  allowing  over  10  per 
cent,  for  contingencies,  and  basing  capital  charges  upon 
local  experience,  these  were  estimated  at  £858  per  annum, 
which  together  with  £334  for  labour  and  management,  and 
£134  for  repairs  and  maintenance,  gave  a  total  annual 
charge  of  £1,326. 

Mr.  Britton  estimated  that  1,021,490  units  could  be 
usefully  generated  during  a  year,  but  this  estimate 
was  exceeded  by  ]\Ir.  J.  S.  "Wilson,  who,  in  an  appendix 
to  Mr.  Hurtzig's  report,  came  to  the  conclusion  that 
1,273,400  units  per  annum  was  a  safe  production  figure. 

However,  taking  Mr.  Britton's  figure  of  1,021,490  units 


Wooden  Formers  for  Turbine  Draft  Tubes. 

at  Id.  per  unit,  an  income  of  £4,257  results  ;  and  as  the 
total  working  cost  per  annum  as  mentioned  above,  only 
amounts  to  £1,320,  the  surplus  or  profit  should  amount  to 
£2,931. 


The  Strainer  Rack  and  Sluice  Gates. 

Co.,  of  London,  who  constructed  the  building,  strainer  rack, 
sluice  gates,  turbines,  gears,  shafting,  flexible  couplings  and 
travelling  crane  ;  the  Lancashire  Dynamo  and  Motor  Co., 
who  supplied  the  generators  ;  and  Messrs.  Crompton  &  Co., 
who  constructed  the  switchboard. 

In  conclusion,  we  congratulate  Mr.  8.  E.  Britton,  the  city 
electrical  engineer,  not  only  on  having  originated  a  somewhat 
novel  scheme  of  considerable  pecuniary  value  to  the  town, 
but  also  on  having  carried  it  to  an  apparently  successful 
stage  of  operation.  We  are  indebted  to  Mr.  Britton  for 
his  assistance  in  connection  with  this  article. 


Electric  Traction  Abroad. — In  a  review  of    electric 

traction  abroad,  great  progress,  says  the  Revue  Pratique  de  VElec- 
tricite,  has  been  made  in  the  driving  of  trains  by  electricity  in 
Germany,  Italy,  Austria,  Sweden  and  Russia.  The  Prussian  State 
railways  have  organised  services  on  several  lines.  In  1906  the 
Berlin  suburban  line  to  Gross  Lichterfeld  was  electrified  (direct 
current)  ;  four  years  later  the  trial  line  from  Niederechonwerde  to 
Spindlersfeld,  also  the  Blankenese-Hamburg  to  Ohlsdorf  single- 
phase  line  were  organised.  A  satisfactory  result  being  shown,  the 
Prussian  Administration  decided,  in  1001*.  to  electrify  the  Magde- 
burg-Halle-Leipzig section  (154  km.) ;  that  from  Laubau  to  Konigzelt, 
in  Silesia  (129  km.)  ;  and  a  stretch  of  145  km.  in  the  Riesengebirge. 
In  order  to  ensure  uniformity  in  the  equipment  and  the  locomo- 
tives and  to  train  the  staff,  the  Dessau  to  Bitterfeld  line  was  opened 
in  1911.  The  complete  service  from  Magdeburg  to  Leipzig  will  be 
in  operation  in  1914.  The  State  Railway  Administration  of  Prussia 
owns  95  locomotives  and  145  motor-carriages  on  the  single-phase 
system.  Working  results  on  the  Blankenese-Ohlsdorf  line  began  to 
show  catisfactory  figures  from  the  third  year  (1910)  of  operation 
viz.,  1.}  per  cent,  in  1910,  S^  per  cent,  in  1911,  and  4  percent,  in 
1912  on  the  capital  disbursed;  the  mileage  run  on  the  Dessau- 
Bitter  feld  line  was  30,000  to  40,000  km.  The  Prussian  Government 
has  laid  before  the  Landtag  a  scheme  to  electrify  the  Berlin 
suburban  railways,  consisting  of  400km.  of  double  track,  27  km.  of 
single  track,  and  125  km.  of  auxiliary  lines.  The  capital  required 
will  be  123,000,000  fr.,  75,000,000  of  which  will  be  for  rolling 
stock.  The  trains  will  be  made  up  of  13  coaches,  drawn  by  two  or 
three  motor-cars,  an  arrangement  allowing  the  use  of  existing 
rolling  stock.  The  principal  section  of  the  Stadtbahn  is  13  J  km.  in 
length ;  it'will  be  served  by  32  trains  per  hour  in  both  directions 
which  may  be  increased  to  40.  Electric  working  should  be  started  in 
1914,  as,  the  electrification  is  being  hastened,  owing  to  the  insuflBciency 
of  the  steam  service.  The  Prussian  Administration  has  chosen  the 
single-phase  system  owing  to  the  satisfactory  results  shown  on  the 
Blankenese-Ohlsdorf  line,  where  long  trains  of  "^00  tons  weight  are 
being  run ;  the  construction  of  sub-stations  is.  moreover,  dispensed 
with.  The  State  Administrations  of  Prussia,  Bavaria,  and  of  the 
Grand  Duchy  of  Baden  have  officially  adopted  the  same  system 
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NOTES. 

(^Continued  from  jxi'je  (ilS.) 

University  Colle|?e,  Dundee. — On   AFonflay  the   new 

ene^ineerinjr  department  was  opened  by  Sir  A.  B.  W.  Kennedy.  We 
ehall  recur  to  the  matter  in  a  later  issue. 

The  "  Tynemount." — The  electric  motor  ship,  Ti/iw- 
moiiiil,  has  recently  undergone  eatisfactory  trials  and  is  now  nearly 
ready  to  sail  on  her  maiden  voyage. 

Institution  and  Lecture  Notes. — A  meetinj^  of  the 

Electrical  Section  of  theNewcastleon-Tyne  and  Gateshead  Chamber 
of  Commerce  was  held  on  the  Kith  inst.  in  the  Mayor's  Chamber, 
Newcastle.  Mr.  C.  S.  Vesey  Brown  presiding.  Mr.  W.  C.  Mountain 
was  elected  chafrman  of  the  section  for  the  ensuing  year,  and  it 
was  decided  to  discuss  the  question  of  tariffs  for  cooking,  heating 
and  lighting  purpose?,  at  a  special  meeting  on  October  27th.  A 
report  was  presented  to  the  meeting  which  stated.  iw<«;'  aZia,  that 
the  desirability  of  having  a  uniform  tariff  for  heating  and  cooking 
had  been  discufsed.  The  committee  agreed  that  it  was  almost 
impossible  to  obtain  a  uniform  tariflF,  but  considered  that  some 
principle  might  be  generally  agreed  upon.  The  engineers  of  the 
various  nninicipalities  had  been  circularised,  asking  for  opinions  on 
the  point,  which  was  receiving  the  attention  of  the  committee. 


OUR    PERSONAL    COLUMN. 

'The  Editors  i/nvite  electrical  engineers^  whether  connected  tuith  the 
technical  or  the  commercial  side  of  the  profession  and  industry^ 
also  electric  tramway  and  railway  officials,  to  heej)  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — Mii.  G.  C.  I.  Si lart,  of 

the  stafiF  of  the  Manchester  Corporation  Electricity  Works,  Stuart 
Street,  and  formerly  resident  engineer  at  the  Brakpan  power  station 
of  the  Victoria  Falls  and  Transvaal  Power  Co.,  Ltd.,  South  Africa,  has 
been  appointtd  power  s'^ation  superintendent  of  the  Central 
Argentine  Railway,  Ltd.,  Buenos  Ayres. 

The  salary  of  Mr.  E.  Rothwell,  electrical  engineer  at  the 
Rochdale  Workhouse,  is  to  be  increased  from  £130  to  £150  per 
annum  with  emoluments,  which  amount  to  £26  per  year. 

Mr.  L.  Lee,  chief  meter  inspector  of  the  Watford  undertaking, 
has  resigned  his  appointment.  Mr.  V.  A.  Woodland,  at  present 
assistant  meter  inspector,  has  been  promoted  to  fill  the  vacancy, 
and  applications  are  invited  for  an  assistant  and  for  two  junior 
shift  engineers,  owing  to  the  appointniSnt  of  the  present  senior 
shift  engineer  (Mr.  G.  A.  Ayre)  as  third  assistant  engineer,  and  the 
junior  shift  engineer  (Mr.  Ellis)  as  fhift  engineer. 

The  Stafford  T.C.  has  appointed  Mr.  W.  H.  Bobbins  to  succeed 
Mr.  Mead  as  electrical  engineer. 

The  Whitehaven  T.C.  has  received  180  applications  for  the  post 
of  electrical  engineer  in  succession  to  Mr.  Sankey. 

Mr.  Jackson,  canvasser  to  the  Corporation  electricity  depart- 
ment at  Cheltenham,  has  resigned  in  order  to  tbke  up  another 
appointment. 

The  Hereford  T.C.  has  increased  the  salary  of  Mr.  G.  IL 
Watsox,  assistant  engineer  at  the  electricity  works,  from  £117  to 
£130  per  annum. 

Mr.  Robert  Wilkinson,  shift  engineer  at  South  Shields 
Corporation  electricity  works,  has  been  presented  with  a  suit  case 
by  the  staff  and  employes,  upon  the  occasion  of  his  leaving 
to  j  jin  the  staff  of  the  British  Westinghouse  Electric  aLd 
Manufacturing  Co.,  Ltd.,  at  Trafford  Park. 

Tramway  Officials. — Mr.  J.   R.  Taylor,  of  Ashton- 

under-Lyme  Corporation  Tramways,  has  been  appointed  chief  clerk 
of  the  Walsall  tramways  at  £130  a  year,  rising  by  annual  incre- 
ments of  £10,  to  £160.  Mr.  F.  Walton  was  formerly  appointed  to 
this  position,  but  withdrew  his  application. 

General. — On  Friday  morning  last,  when  the  pressure  of 
the  week  was  somewhat  relaxed,  the  generally  very  tranquil  offices 
of  the  Electrical  Review  resounded  with  a  hearty  singing  of 
the  chorus  "For  He's  a  Jolly  Good  Fellow."  For  a  few  momenta 
the  members  of  all  departments  of  the  office  staff  on  Ludgate  Hill 
"  downed  tools  "  in  order  to  give  their  cordial  good  wishes  to  Mr. 
W.  6.  WiCKEN  on  his  retirement  from  the  position  of  manager  of 
the  composing  department,  after  30  years"  exemj)lary  service  with 
Messrs.  H.  Alabaster,  Gatehouse  i^  Co.  Advantage  was  taken  of 
the  opportunity  to  present  Mr.  Wicken  with  a  well-filled  cigar 
cabinet,  suitably  inscribed.  The  presentation  was  made  by  Mr.  E.  S. 
Middleton  (advertisement  manager),  after  a  brief  address,  signed  by 
every  member  of  the  staff,  had  been  read  and  presented  by  Mr.  Albert 
Bridge  (news  editor).  Every  employe  of  the  firm  who  could 
possibly  manage  it  was  present,  but  the  days  being  more  strenuous 
than  they  used  to  be,  the  advertisement  travellers,  Messrs.  Osborne 
Pearston,  H.  Porter-Cox  and  H.  G.  Crabb  (Electrical  Directory 
department),  were  only  able  to  be  present  in  the  spiri*'. 
Those  assembled  included  Mr.  A.  H.  Allen,  M.LE.E.  (assistant 
editor),  Mr.  J.  Osborn  (publishing  department),  Messrs.  W.  B. 
Warwick  and  E.  H.  Howard  (photographic  and  engraving  de- 
partment), Mr.  P.  J,  Haskell  (accountancy  and  advertisement 
department),  &c.  Mr.  B.  A.  Tapp  (sub-editor)  had  not  yet  returned 
from  holidays.  A  pleasing  and  perhaps  somewhat  unusual  circum- 
stance was  the  lengthy  service  with  the  journal  of  so  many  of  those 
present,  seven  having  continued  for  more  than  20  years,  though 
still    in    the    hey-day    of     youth.      The    spirit    of     a    common 


interest,  engendered  by  the  friendly  relations  that  have  alwayi 
existed  between  the  principals  and  staff,  is  rfeflected  in  thiw  record. 
In  addition  to  the  staff's  good  wishes,  Mr.  Wicken  has  also  received 
the  personal  recognition  of  the  proprietors  (Mewre.  H.  Alabaster, 
Gatehouse  k  Co.),  ensuring  him  of  freedom  from  anxiety  in  bis 
well-earned  retirement.  Mr.  Wicken  ifl  succeeded  by  hia  bod. 
Mr.  W.  H.  Wh.ken,  who  has  been  connected  with  the  department 
for  many  years. 

Oi  the  occasion  of  the  visit  of  the  King  and  Queen  to  the  London 
Coliseum  last  week,  in  aid  of  the  French  Hospital  in  London  and 
the  Charing  Cross  Hospital,  among  those  who  bad  the  bononr  of 
being  presented  to  their  Majesties  waa  Mr.  Geoboe  Vebity  (vice- 
chairman  of  the  Charing  Cross  Ho-pital). 

Mr.  Le\.is  E.  Burr,  of  the  Woods  Motor  Vehicle  Co.,  Chioajro, 
has  been  elected  president  of  the  American  Electric  Vehicle  Manu- 
facturers' Association. 

A  Canadian  Exchanje  states  that  Mr.  A.  T,  Goward,  Victoria 
manager  of  the  B.C.  Electric  Railway  Co.,  recently  left  for 
England,  where  he  will  spend  several  months,  and  will  discuss  with 
the  directors  matters  pertaining  to  the  company's  undertakings  ia 
Victoria  and  immediate  vicinity. 

The  same  contemporary  states  that  Mr.  H.  W.  Ccbling  recently 
arrived  in  Canada  to  assume  the  position  of  managing  director 
of  the  Canadian  Electric  Co.  Mr.  Curling  was  recently  in  South 
Africa,  where  for  over  three  years  he  has  been  directing  the  opera- 
tions of  a  London  electrical  company. 

Mr.  W.  Bragg,  of  the  machine  shop  staff  of  Messrs.  Willana 
and  Robinson,  Ltd.,  electrical  ensineers,  of  Rugby,  is  having  fo 
set  up  in  business  for  him«elf  at  Coventry,  and  his  colleagues  have 
presented  him  with  a  watch.  Mr  A.  Joi'.ey,  of  the  same  departmen*, 
io  leaving  to  take  up  an  appointment  at  Glasgow,  and  he  has  be«  n 
presented  with  a  travellirg  trunk,  with  a  gold  bracelet  for  his  wife. 

The  staff  at  the  Sheerness  Dockyard  electric  power  station  have 
presented  a  set  of  carvers  and  pickle  fork  in  caee  to  Mr.  Abthlk 
Shrubsall  on  his  marriage. 

Mr.  Robert  Onions,  the  general  manager  of  Messrs.  Richard 
Hornsby  &  Sons,  Ltd.,  of  Stockport,  who  has  been  with  that  firm  for 
a  period  of  over  2'-'>  years,  has  now  left  them  to  become  works 
manager  to  Messrs.  Mirrlees,  Bickerton  &  Day.  Ltd.,  Hazel  Grove, 
Siockport.  A  meeting  of  some  300  of  Messrs.  Hornsby's  employes 
was  held  to  bid  him  "  good-bye,"  and  a  presentation,  consisting  of  a 
silver  rose  bowl  and  a  set  of  vases,  was  made  by  Mr.  Bellamy,  one 
of  the  directors  of  the  firm,  who  referred  to  the  good  relations 
which  had  always  existed  between  Mr.  Onions  and  the  directors, 
their  appreciation  of  Mr.  Onions'  services,  and  their  good  wishes  to 
him  in  his  new  appointment. 

Mr.  Edward  J.  Xally  is  accepting  the  appointment  of  vice- 
president  and  general  manager  of  the  Marconi  Wireless  Telegraph 
Co.,  of  America.  Mr.  Xally  has  been  for  more  than  3.'.  years  con- 
nected with  the  telegraph  bu.«iness,  starting  as  a  messenger  boy 
with  the  Western  Union  Telegraph  Co.  lie  recently  resigned  as 
vice-president  and  general  manager  of  the  Postal  Telegraph  and 
Cable  Co.,  after  a  service  of  nearly  2."  years.  His  telegraph  experi- 
ence and  reputation  are  expected  to  be  especially  valuable  to  the 
company  in  connection  with  the  trans-Atlantic  and  trans-Pacific 
telegraph  service  which  it  is  expected  will  ba  opened  to  the  general 
public  by  the  close  of  the  present  year, 

Mr.  T.  Gray,  who  has  been  connected  with  the  Electric  Con- 
struction Co.,  at  Bushbury,  for  21  years,  has  just  left  to  fill  an 
important  position  in  Chelmsford,  and  last  week  he  was  presented 
with  a  gold  watch  from  the  turning  and  fitting  shops.  Mr. 
and  Mrs.  Gray  were  the  recipients  of  two  umbrellas  :  and  from  his 
more  immediate  colleagues,  Mr.Giay  received  a  massive  cigarette  case. 

Mr.  C.  E.  Hunter,  director  of  the  Edison  \  Swan  U.E.L.  Co., 
Ltd.,  has  been  appointed  to  the  board  of  the  Altrincham  Electric 
Supply,  Ltd. 

Mr.  H.  W.  Erby  this  week  severs  his  connection  with  Messrs. 
Williams  &  Bach,  H,  Hanover  Street,  W.,  having  resigned  bis 
position  as  manager  of  the  electrical  department. 

Mr.  J.  J.  Chlswell,  late  sales  manager  of  the  Brimsdown  Lamp 
Works,  Ltd.,  and  previously  for  seme  years  manager  of  the  supplies 
department  of  the  Brush  Electrical  Eugineerin,;  Co.  Ltd..  has  now 
entered  into  his  new  offices  at  Craven  House.  Kingsway.  Mr. 
Chiswell  has  been  established  as  an  "'electrical  purchasing  agent" 
since  the  beginning  of  the  year,  trading  as  Chiswell  A:  Co.,  and  is 
acting  for  several  important  Colonial  firms.  He  would  be  glad  to 
receive  lists  from  manufacturers  interested  in  the  ovei  seas  trade, 
paiticukrly  Canada,  Australia  and  India. 

Obituary. — ^In.  .1.  H.  Cawtiira. — News  was  received  in 
South  Shield's  on  the  nth  inst.  of  thedeath  in  South  Africaof  Mr.  J. H. 
Cawthra,  formerly  borough  electrical  engineer  at  South  Shieldf. 
It  was  stated  that  death  was  the  result  of  a  motor  accident,  but 
no  details  were  then  to  hand.  Mr.  Cawthra  commenced  his  associa- 
tion with  electrical  engineering  in  the  North  of  England,  when, 
after  the  completion  of  his  apprenticeship,  he  entered  the  service 
of  Messrs.  J.  H.  Holmes  &  Co.  Here  he  acquired  experience  in  the 
construction  and  erection  of  electric  generating  plant.  Later  he 
became  connected  with  the  Newcastle-on-Tyne  Electric  Supply  Co. 
Subsequently  he  served  as  a  marine  engineer,  and  in  1893  he  gave 
up  this  work  and  received  an  appointment  under  a  Yorkshire  elec- 
trical ccnipany.  He  afterwards  b  came  chief  assistant  electrical 
engineer  at  the  Leeds  Corporation  electricity  works,  and  subse- 
quently held  a  similar  position  under  the  Swansea  Corporation. 
In  1901  he  was  appointed  to  South  Shields  leaving  there  two  years 
ago  to  take  up  an  appointment  under  the  Victoria  Falls  Power  Co., 
South  Africa. 

Mr.  J.  Grover. — The  death  is  reported  of  Mr.  John  Grover. 
of  Heather  Bank.  The  deceased,  who  was  78  years  of  age, 
established  the  Hindhead  E.L.  Co. 
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NEW    COMPANIES    REGISTERED. 


Watson,  Marsh   &  Co.  (Haiiipstead),  Ltd.  (131,52:0— This 

oompany  was  roRistered  on  October  9th,  witli  a  capital  of  £.100  in  t'l  shares, 
to  carry  on  the  business  of  designers,  manufacturers,  exporters  and  importers 
of.  and  dealers  in,  electric  light  and  other  electrical  apparatus,  conduits, 
ynamo  machines,  lamps,  tlttines  and  accessories,  &o.  The  subscribers  (with 
one  share  each)  are  :— J,  B.  Marsh,  6,  Hovedean  Road,  Cricklewood,  N.W., 
electrical  engineer ;  M.  Cohen,  25,  Brindosbury  Road,  N.W.,  electrical 
engineer.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  five  ;  the  first  are  M.  Cohen,  J.  B.  Marsh  and  G.  H.  Marsh 
(all  permanent).  Registered  by  Alfred  H.Atkins,  Ltd.,  27-8,  Fetter  Lane, 
E.C. 

Newman  &  Co.,  Ltd.  (131.5:>7). — This  company  was  registered 
on  October  lOth,  with  a  capital  of  £1,000  in  £1  shares,  to  carry  on  the  business 
of  electrical  engineers,  manufacturers  of  electroplated  and  other  metal  goods, 
and  bottles  and  other  ^lass  articles.  &c.,  and  to  adopt  an  agreement  with 
H.  F,  Morriss,  W.  Haniblett.  and  W.  Knowles.  The  subscribers  (with  one 
share  each)  are : — W.  Knowles,  Alcesten  Road,  Wallington,  incorporated 
accountant :  H.  F.  Morriss,  143,  Lower  Road,  Rotherhithe,  8.E.,  metal 
merchant.  Private  company.  The  number  of  directors  is  not  to  be  less 
than  two  or  more  than  three  :  the  first  are  W.  Knowles,  H.  F.  Morriss,  and 
W.  Hamblett  (all  permanent) ;  qualiSoation,  i'200.  Registered  office,  39,  Old 
Paradise  8treet,  Lambeth,  S.E. 

Cold    Light    (Diissaiid    Processes),    Ltd.   (131,482).— This 

oompiny  was  registered  on  October  8th,  with  a  capital  of  £13,000  in  16,000 
ordinary  shares  of  £1  each,  and  40,030  deferred  shares  of  Is.  each,  to  carry  on 
the  business  of  manufacturers  of,  and  dealers  in,  electric  and  other  lighting,  and 
cinematograph  apparatus  and  lamps,  electricians,  engineers,  &c.  The  sub- 
scribers (with  one  share  each)  are:— L.  Schloss,  3,  Rangoon  Street,  E.G., 
merchant;  E.  A.  Myer,  46-7,  London  Wall,  E.C.,  solicitor.  Private  com- 
pany. The  number  of  directors  is  not  to  be  less  than  three  or  more  than 
ten ;  the  first  are  J.  H.  Osborne,  L.  Schloss.  E.  A.  Myer  and  Maria  F,  E. 
Cogni  (permanent,  subject  to  holding  500  ordinary  shares),  A.  Leresche  and 
0.  F.  Dussaud ;  iinalification  of  ordinary  directors,  100  ordinary  shares, 
Registered  office,  46-47,  London  Wall,  E.G.: 


OFFICIAL    RETURNS    OF    ELECTRICAL  ^ 
COMPANIES. 


Radium     Electro-Emanation     Co,    Ltd.— Particulars     of 

£3,000  debentures,  created  September  18th,  1913,  filed  pursuant  to  Sec.  93  (3) 
of  the  Companies'  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue 
being  £1,750.  Property  charged  :  The  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.    No  trustees. 

British  Continental  Electricity  Co.,  Ltd.  (57,088) —Return 

dated  July  18th  (filed  September  5th),  1913.  Capital  £20,000  in  1,000  ord.  and 
1,000  pref.  shares  of  £10  each.  1,000  pref.  and  998  oid.  shares  taken  up. 
£16.380  paid  on  790  pref.  and  848  ord.  £3  600  considered  as  paid  on  210  pref. 
and  150  ord.    Mortgages  and  charges  :  Nil, 

Electrical    Oil    Refining   Co.,  Ltd.'(43  126).— Return  dated 

August  6th,  1913.  Capital.  £5,000  in  £1  shares.  4,375  shares  taken  up.  £1 
per  share  called  up  on  882.  £682  paid.  £3,493  considered  as  paid.  Mort- 
gages and  charges ;  Nil. 

Exchange    Telegraph   Co.,   Ltd.   (6,152).  —  Return   dated 

August  13th,  1913.  Capital  at  date  of  return,  £246,250  in  8,125  "A"  and 
16,500  "  B  "  shares  of  £10  each.  8,023  "A"  and  16,200  "B"  shares  taken  up 
(exclusive  of  102  "A"  shares  forfeited).  £9  per  share  called  up  on  6  OCO 
"A,"  and  £1  per  share  on  2.023  "A."  £.',6,023  paid.  £179,000  considered  as 
paid,  being  £10  per  share  on  16,200  "B"  and  £8  per  share  on  2,125  "  A" 
shares.  Mortgages  and  charges  :  Nil.  Since  the  date  of  the  above  return, 
resolutions  adopted  with  a  view  to  reducing  the  "A"  nominal  capital  to 
£96,430  in  8,023  "  A  "  shares  of  £10  each,  and  16,200  "  B  "  shares  of  £1  each,  by 
cancelling  102  "A"  shares  forfeited,  by  cancelling  capital  lost  or  unrepre- 
sented by  available  assets  to  the  extent  of  £9  per  share  on  16,200  "B  "  shares, 
and  by  cancelling  SOO  "B  "  shares  which  have  not  been  issued. 

Frinton-on-Sea    Electric    Light    and    Power    Co.,    Ltd. 

(70,689)  —Return  dated  May  22nd,  1913.  Capital,  £10.COO  in  £1  shares  (7,.g00 
pref.)  1,376  ord.  and  5,125  pref.  shares  taken  up.  £6,501  paid.  Mortgages 
and  charges  ;  £6,457. 

General  Electric  Co.,  Ltd.  (67.307).— Return  dated  July  24th, 
1913.  Capital,  £800,000  in  £10  shares  (40.000  pref.).  40.000  pref.  and  40.000  oid. 
shares  taken  up.  £10  per  share  called  up  on  33,000  pref.  and  16.r00  ord. 
£179,976  paid,  leaving  £24  in  arrears.    Mortgages  and  charges  :  £2CO,C0O. 

Electrical  Co.,  Ltd.  (36,819).— Return  dated  May  9th,  1913. 
Capital,  £100,000  In  £5  shares.  All  shares  taken  up.  £2  12s.  6d.  per  share 
called  up  on  17,000  and  £2  on  3,000.  £50,625  paid.  £9,000  (£3  per  share)  con- 
sidered as  paid  on  8,000.    Mortgages  and  charges  :  Nil. 

Electric   and  General    Investment  Co.,  !Ltd.    (31,506). — 

Return  dated  July  8th,  1913.  Capital,  £201,500  in  20,000  ord.  and  19,900  pref. 
shares  of  £5  each,  and  40,000  def.  shares  of  Is.  each.  All  shares  taken  up. 
£1  per  share  called  up  on  the  ord.,  and  £5  on  the  pref.,  and  Is.  on  the  def. 
£121,500  paid.    Mortgages  and  charges  :  £29,570  10s. 

James  Keith  &  Blackman   Co.,    Ltd.— A   memorandum   of 

satisfaction  in  full  (a)  on  September  15th,  1913,  of  debenture"  dated 
February  9th,  1904,  securing  £100  ;  and  th)  on  September  17th,  1913,  of'  deben- 
ture dated  January  3rd,  1911.  securing  £150,  has  been  filed. 

Issue  on  September  24th,  191.^.  of  £250  debentures,  part  of  a  series  of  which 
particulars  have  already  been  filed. 

La  Plata  Electric  Tramways  Co.,  Ltd.— Trust  deed  dated 

Peptember  10th,  1913,  (supplemental  to  trust  deeds  of  May  26th,  1909,  and 
January  3l8t,  1912),  to  secure  £100,000  5  per  cent,  first  mortgage  debenture 
stock  ranking  pari  jiamu  with  £30,000  and  £70,r00  like  stock  created  under  the 
deeds  of  1909  and  1912  respectively.  Propertv  charged  (specifically) :  Conces- 
sions, lands,  tramways,  buildines,  &c.,  specified  in  the  second  schedule  to  the 
principal  trust  deed.  (As  a  floating  securiiy):  The  company's  undertaking 
and  other  assets,  present  and  future,  including  uncalled  capital.  Holders : 
River  Plate  Trust,  Loan  and  Agency  Co.,  Ltd.,  52,  Moorgate  Street,  E.G. 

Henley's  (South  Africa)  Telegraph  Works,  Ltd.  (77.781).— 

Return  dated  August  1st,  1913.  Capital,  £2,0C0  in  £1  shared,  2,000  shares 
taken  up.    £2,000  paid.    Mortgages  and  charges:  Nil. 

Clarke,  Steavenson  &  Co.,  Ltd.  (57,821).— Return  dated 

August  25th.  1913.  Capital,  £3.000  in  £1  shares.  All  shares  taken  up.  £1  per 
share  called  up  on  1,400  and  158.  per  share  on  1,600.  £2,600  paid.  Mortgages 
and  charges :  £500. 

Malaga  Electricity  Co.,   Ltd.  (48,076).— Return  dated   July 

22nd,  1913.  Capital,  £57,000  in  10,000  ord.  shares  of  £5  each  and  7,000  de'f. 
shares  of  £1  each.  All  shares  taken  up.  £5  per  share  called  up  on  10,000 
shares.  £50,Oro  paid.  £7,000  considered  as  paid  on  7,000  shares.  Mortgages 
and  charges :  £34,131. 

Halifax  and  Bermudas  Cable  Co,,   Ltd.  (28,972).— Return 

dated  September  18th,  1913.  Capital,  £50,000  in  £5  shares.  All  shares  takeq 
np.    £50,000  considered  as  paid,    Mortgages  and  charges     Nil, 


British    Empire    Lighting    and   Construction  Co.,  Ltd.— 

Mortgage  dated  September  2()th,  1913,  to  secure  £700,  charged  on  gas  works, 
mains,  mnters,  plant,  <&c.,  at  Svvinehead,  Lines.,  and  goodwill  of  the  said  gas 
works.    Holder  :  M.  J.  Johnson,  Swinehead,  near  Boston,  Lines. 

Nairobi  Electric  Power  and  Lighting  Co.,  Ltd.— Particu- 
lars ol  £3  OOO  debs.,  created  September  10th,  1913,  filed  pursuant  to  Sec.  93  (3) 
of  the  Companies'  (Consolidation)  Act.  1908,  the  amount  of  the  present  issue 
being  £19,000.  Property  charged:  The  cojupany's  undertaking  and  assets, 
present  and  future,  except  a  certain  contract.  No  trustees.  A  memorandum 
of  satisfaction  in  full  on  September  10th,  1913.  of  debs,  of  various  dates  from 
1908  to  1913,  seauriog  £17,000,  has  also  been  notified. 

Yarley  Magnet  Co.,  Ltd.— Issue  on  October  Ist,  1913.  of 
£500  debentures,  part  of  a  series  of  which  particulars  have  already  been  filed. 

Reno,  Ltd.  (117,987).— Return  dated  September  12th,  1913. 
Capital,  £5,000  in  £1  shares  (1,0C0  pref.) ;  800  pref.  and  4,000  ord.  shares 
taken  up  ;  £4,800  considered  as  paid.    Mortgages  and  charges  :  Nil. 

Rural  Electricity  Supply  Co.,  Ltd.  (I(i7,281)— Return  dated 
July  14th,  1913.  Capital,  £10,0C0  in  9,500  pref.  shares  of  £1  each  and  10,000 
defd.  shares  of  Is.  each;  1,856  pref.  and  4,713  defd.  shares  taken  up;  £1  per 
share  called  up  on  2,C61  pref.  and  Is  per  share  on  4,713  defd.  ;  £2,302  8s.  paid, 
including  £112  16s.  8d.  paid  on  205  shares  forfeited  ;  £107  Is.  3d,  remains  in 
arrears.    Mortgages  and  charges  ;  £300. 

Tubes,  Ltd.  (91,224)— Return  dated  July  2nd,  1913.  Capital, 
£100,000  in  £1  shares.  All  shares  taken  up.  £1  per  share  called  up  on 
82,859.  £82,859  paid.  £17,141  considered  as  paid  on  17,141.  Mortgages  and 
charges :  Nil. 

Sheerness  .and  District  Electric  Power  and  Traction  Co., 

Ltd.  (65,749).— Return  dated  June  30th.  1913.  Capital,  £75,000  in  £10  shares 
(2,500  pref.).  5,000  ord.  and  2,473  pref.  shares  taken  up,  £10  per  share  called 
up.    £74,730  paid.    Mortgages  and  charges  :  £23.327. 

Spensers,  Ltd. — Particulars  of  £3,000  second  debentures, 
created  September  5th,  1913,  filed  pursuant  to  Sec,  93  (3)  of  the  Companies' 
(Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being  £2,000.  Pro- 
perty charged  :  The  company's  undertaking  and  property,  present  and  future, 
including  uncalled  and  unpaid  capital.    No  trustees. 

Cleveland  and  Durham  Electric  Power,  Ltd.— A  memo- 
randum of  satiefaotion  in  full  on  October  4th,  1913,  of  charge  contained  in  an 
agreement  dated  May  29th,  1912  (supplemental  to  an  agreement  dated  January 
13th,  1911),  securing  £31,600,  or  such  other  sum  as  might  be  payable  under  the 
terms  of  the  said  agreement  of  May  29tb,  1912,  has  been  filed. 


CITY    NOTES. 


Ferrantj,  Ltd. 

The  directors'  report  for  the  year  to  June  30fch,  1913,  shows  that 
the  profit  on  trading  for  the  year  was  £59,599,  and,  after  crediting 
discounts,  interest  and  transfer  fees,  and  deducting  general  estab- 
lishment charges,  repairs  and  renewals,  legal  expenses,  income-tax, 
bad  debts,  directors'  and  trustees'  fees,  and  expenses  of  issue  of  five- 
year  notes,  there  remains  a  balance  of  £28,142,  which  has  been 
applied  as  follows  : — Interest  on  prior  lien  debenture,  £402  ;  interest 
on  first  mortgage  debenture  stock,  £4,850  ;  interest  on  five-year 
notes,  £1,094  ;  interest  on  bank  loans,  £1,799  ;  depreciation  reserve 
account,  £10,(.i00  ;  leaving  a  balance  of  £9,ii9(;  ;  which,  together 
with  the  amount  at  credit  at  June  30th,  1912  (£12,456),  makes 
£22,452.  Of  this,  £22,000  has  been  carried  to  the  general  reserve 
account,  leaving  to  be  carried  forward  f4.'>2.  The  results  for  the 
year  again  show  an  improvement  over  those  for  the  previous  year. 
A  further  £10,000  has  been  added  to  depreciation  reserve,  increasing 
the  amount  to  £56,3.")0,  and  the  directors  have  deemed  it  advisable 
to  carry  £22,000  to  the  credit  of  a  general  reserve  account.  An 
issue  of  (i  per  cent,  five-year  notes  has  been  made,  and  the  balance 
of  the  prior  lien  debentures  has  been  redeemed.  By  the  operation 
of  the  sinking  fund,  £4,000  of  the  first  mortgage  debentures  have 
been  redeemed,  and  the  loan  on  second  mortgage  debentures  has 
been  reduced.  Mr.  S.  Z  de  Ferranti  and  Mr.  Arthur  Whittaker 
ofifer  themselves  for  re-election  as  directors,  Mr.  R.  W.  Cooper  was 
elected  a  director  during  the  year. 

The  meeting  is  to  be  held  in  London  on  October  24th. 


Auckland  Electric  Tramways  Co.,  Ltd. 

The  annual  meeting  of  this  company  was  held  on  Thursday  last 
week  at  the  Electrical  Federation  Offices,  Kingsway  W.C.,  Mr.  C.  C. 
Tegetmeier  presiding. 

The  Chairman  first  expressed  the  satisfaction  felt  by  his  col- 
leagues and  himself  in  being  able  to  present  a  statement  of  accounts 
which  showed  in  such  a  high  degree  a  continuance  of  the  progress 
that  had  characterised  the  business  of  the  company  since  the  com- 
mencement of  their  undertaking.  The  traffic  receipts  last  year 
amounted  to  £257,591,  which  was  £28,449,  or  12  percent,  ijiore 
than  in  the  preceding  year.  They  had  become  accustomed  to  seeing 
their  traffic  receipts  increase  year  by  year,  but  although  the  route 
mileage  worked  last  year  was  only  slightly  in  excess  of  that  of 
the  previous  year,  the  result  showed  a  greater  proportionate 
increase  than  they  had  ever  had  in  any  one  year  over  its  imme- 
diate predecessor.  Dealing  with  the  balance-sheet,  the  share 
capital  stood  at  £500,000.  During  the  year  they  made  an  issue  of 
£50,000  in  preference  shares,  and  those  shares  were  ofifered  to  the 
shareholders  at  par  ^;w  rata  to  [thiir  holdintrs,  and  with  the  excep- 
tion of  a  very  small  number,  were  all  taken  up.  Those  which  were 
not  taken  up  were  disposed  of  at  a  premium.  There  were 
also  issued  during  the  year  £25,000  in  debenture  stock,  and, 
on  the  other  hand,  in  accordance  with  the  provision  of  the 
trust  deed,  debenture  stock  to  the  amount  of  .£4,487  was  redeemed. 
The  renewals  and  depreciation  account  at  the  beginning  of  the  year 
stood  at  £71,007.  That  account  was  created  out  of  revenue  for  the 
purpose  of  providing  for  future  expenditure  upon  renewals  and 
reconstruction,  as  distinct  from  current  expenditure  upon  repairs 
and  maintenance.    As  he  had  stated  at  previous  meetings,  the  time 
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was  approaching  when  they  would  have  to  meet  a  considerable 
expenditure  for  the  reconstruction  of  the  permanent  way.  Last 
year  extensive  renewals  and  reconstruction  were  carried  out,  and 
the  expenditure  amounted  to  £;il,8J4.  This  had  been  char^jnd  to 
the  renewals  account.  For  the  next  few  years  the  expenditure 
would  continue  heavy,  althougrh  not,  perhaps,  to  the  same  extent 
as  last  year.  They  had  made  arranerements  for  the  purchase  of 
adjoining  property  which  would  enable  them  to  enlarpre  their  power 
station  and  provide  additional  plant.  They  had  already  placed  an 
order  for  an  additional  I.OoO-KW.  set,  which  they  expected  to  have 
installed  durintj  the  cnsuinp  12  months.  The  development  of  the 
traffic  had  also  necessitated  considerable  capital  expenditure  in 
doubliner  the  track  in  several  places,  and  with  comparatively 
sliprht  exceptions,  the  whole  of  their  track  was  now  doubled. 
Also  they  had  spent  a  pood  deal  of  money  in  connection 
with  the  new  repairing  works.  From  the  nature  of  the  capital 
expenditure  to  which  he  had  referred,  it  would  be  seen  that  only  to 
a  slight  extent  could  it  have  been  directly  productive  of  profit 
during  the  year  in  which  it  had  been  spent,  and  they  could  look 
for  material  benefit  from  it  in  the  future,  not  only  in  increased 
receipts,  but  in  the  greater  efficiency  of  the  service 
and  the  greater  economy  in  working  expenses.  In  view 
of  future  capital  requirements  they  proposed  to  make  an 
issue  of  £10(1,000  ordinary  shares.  They  proposed  to  adopt  the 
same  course  with  regard  to  the  isaue  of  those  shares  as  they  had 
done  on  former  occasions,  and  to  offer  them  to  the  shareholders  y^ro 
rata  to  their  holdings  at  par,  the  pro  rafa  proportion  being  one  new 
share  to  every  five  old  shares.  Referring  to  the  revenue  account, 
he  said  that  their  total  receipts  amounted  to  £261,713,  which  was 
£2!),362  more  than  in  the  preceding  year.  The  continuous  growth 
of  their  traffic  receipts  was  quite  remarkable,  and  afforded  clear 
evidence  of  the  prosperity  which  Auckland  had  been  enjoying,  and 
which  there  was  every  indication  it  would  continue  to  enjoy.  To 
carry,  as  they  did  last  year,  40,000,000  of  passengers  from  a  com- 
munity of  the  size  of  Auckland,  which  was  approximately  an 
average  of  the  who''.e  of  the  population  on  every  day  throughout  the 
year,  was  exceptional,  and  the  upward  movement  was  still  con- 
tinuing. Daring  the  first  three  months  of  their  present  year,  they 
had  carried  more  than  half-a-million  more  passengers,  and  taken 
over  £3,000  more  in  traffic  receipts  than  in  the  corresponding  three 
months  of  last  year.  The  interim  dividend  on  the  ordinary  shares 
was  paid  in  May  last,  and  required  £10,208  :  they  now  proposed  a 
final  dividend  of  Is.  per  share,  making  Is.  7d.  for  the  year.  That 
would  require  a  further  £17,500,  and  leave  £8,782  to  be  carried 
forward,  as  against  £8,267  brought  in.  The  reserves  they  had 
established  with  the  additions  of  the  carry  forward,  made  a  total  of 
£172,444,  which  was  17  per  cent,  of  the  total  paid-up  shares  and 
debenture  capital,  including  the  £100,000  of  new  capital  proposed 
to  be  issued.  The  chairman  concluded  by  moving  the  adoption  of 
the  report  and  accounts. 

Mr.  C.  Shireeff  Hilton  seconded  the  motion,  which  was 
carried  unanimously. 

An  extraordinary  meeting  was  subsequently  held,  and  the  pro- 
posal to  increase  the  capital  from  £.")00,000  to  £600,000  by  the 
creation  of  100,000  new  ordinary  shares  of  £1  each,  was  approved. 


Uletalite,  Ltd. 

Mr.  W.  Stewart  presided  on  Monday  at  Salisbury  House,  E  C  , 
over  an  extraordinary  general  meeting  of  the  shareholders  of  the 
above  company,  for  the  purpose  of  considering  a  resolution  for  the 
voluntary  winding  up  and  reconstruction  of  the  company.  There 
was  a  large  attendance  of  shareholders. 

The  Chairman  said  that  before  commencing  to  deal  with  the 
scheme  of  reconstruction,  which,  together  with  his  co-directors,  he 
had  had  prepared,  he  very  much  regretted  to  have  to  inform  them 
that  on  September  21st  Mr.  Metcalf  died,  and  they  had  thus  lost 
the  valued  advice  of  one  who  had  been  the  moving  spirit  during 
the  whole  of  the  company's  existence.  He  was  formerly  managing 
director  of  the  company  from  the  date  of  its  formation  for  some 
time,  and  although  he  afterwards  vacated  the  position,  yet  he  was 
jointly  responsible  for  the  carrying  out  of  the  company's  trade, 
and  he  was  the  only  director  who  had  been  connected  with  the 
company  since  its  formation.  For  that  reason  they  had  been  looking 
mainly  to  him  to  give  the  meeting  a  history  of  the  company's 
work  and  the  details  of  the  present  position.  He  (the  chairman) 
joined  the  board  in  July,  1911,  and  consequently  could  not  say 
very  much  of  what  occurred  prior  to  that  time,  but  he  found  that 
all  the  first  directors,  with  the  exception  of  Mr.  Metcalf,  had  re- 
signed, and  that  the  chief  work  which  then  lay  before  them  was 
to  get  the  work  at  the  Derby  factory  properly  going,  and  to  clear 
up  a  number  of  liabilities  which  had  b?en  accumulating  gradually. 
For  that  purpose,  and  also  to  get  further  working  capital,  it  was 
necessary  to  make  a  debenture  issue  which,  for  the  most  part,  was 
subscribed  by  his  colleagues  and  himself,  and  they  also  made 
large  cash  advances  which,  he  might  add,  had  not  been  repaid,  nor 
had  any  of  them  had  any  interest  thereon.  However,  matters 
were  progressing  fairly  satisfactorily.  A  ready  market  existed  for 
the  company's  products,  and  the  only  thing  required  to  make  the 
undertaking  a  success  was  an  increased  output,  which  was  gradu- 
ally increasing  week  by  week,  and  they  had  hoped  shortly  to  have 
turned  the  corner,  when  the  present  trouble  was  precipitated  by 
the  owners  of  th^i  first  mortgage  on  the  company's  assets  putting 
in  a  Receiver  in  February  of  this  year.  This  naturally  interfered 
with  the  uphill  task  which  they  were  concentrating  their  efforts 
upon,  and  so,  during  the  intervening  period,  they  had  been  earnestly 
considering  the  best  steps  to  take  in  the  company's  interest, 
primarily  with  a  view  to  helping  the  shareholders,  and  incidentally 


the  debenture-holders.  As  a  result  of  their  deliberations  they  had 
had  a  scheme  prepared  for  reconstruction  based  on  a  contract,  which 
he  would  have  read  to  the  meeting. 

The  Skcretary  pointed  out  that  the  document  would  take  a 
quarter  of  an  hour  to  read,  and  it  was  decided  that  it  should  lie  on 
the  table  and  that  the  secretary  should  read  the  scheme  aa  printed 
in  the  directors'  circular,  viz.  :  — 

"  The  proposed  scheme  of  reconstruction,  which,  after  lengthy 
deliberations,  your  directors  con.sider  most  desirable,  ia  as  foUowa  ; — 
"  The   proposed   new  company  is  to  have  a  nominal  capital  of 
£85,000,  divided  into  : 

£I6,r>00  being  16,.'.00  £1  profit  participating  cumulative 
preference  shares  bearing  prior  7  per  cent,  divi- 
dend and  then  ranking  equally  with  the  ordinary 
shares  for  additional  dividend. 
£21,250  being  8.".,000  .'.s.  ordinary  shares  to  be  iesned  aa 
fully-paid  to  the  series  debenture-holders  and  loan 
creditors. 
£47,250  being  189,000  os.  ordinary  shares  to  be  iBBued  as 
33.  6d.  paid  up  to  the  existing  shareholders  in  the 
old  company. 


Total  £85,000 

"  The  existing  shareholders  will,  therefore,  have  a  preferential 
right  to  apply  for  the  last-mentioned  shares,  which  will 
carry  an  unpaid  liability  of   Is.  6d.  per  share,  pro- 
viding a  sum  of  ...         .■•         •••         •••         •••         •••  £14,175 

Issue  of  15,000  7  per  cent,  cumulative  preference  shares      15,000 

£29,175 
"  Which  will  be  allocated  to  : — 

First  mortgagees'   principal  interest  and  costs  of 

receivership  (say)  4,500 

Second   mortgagees'  principal  interest  and  costs 

(say)        ...         ...         ...         ...         1,350 

Third  debenture        2,500 

Preferential  and  trade  creditors  and  costs  of  recon- 
struction (say)  ...         ...         ...     3,000 

Balance  of  consideration  for  the  exclusive  British 

licence  under  Boran  Patent  (No.  9,941,  of  1912)     1,000      12,3-50 


Leaving  in  hand  for  working  capital  (estimated)  £16,825." 

The  Chairman  said  that,  personally,  he  had  no  doubt  if  they 
were  prepared  to  adopt  the  resolution  which  he  would  move,  that 
success  would  yet  come  to  the  company,  which  was  in  possession  of 
a  factory  fully  equipped  with  the  most  modem  machinery  and 
plant  requisite  for  the  manufacture  of  metal  filaments  and  metal- 
filament  lamps,  and  which  had  the  exclusive  British  licence  to 
manufacture  and  sell  the  Boran  lamp.  As  regarded  the  manage- 
ment, that  was  entirely  in  their  hands,  as  the  directors  of  the  new 
company  would  have  to  be  elected  by  the  shareholders — as  to  two 
directors  by  the  preference  shareholders,  one  director  by  the  fully- 
paid  shareholders,  and  two  directors  by  the  partly-paid  shareholders. 
He  should  like  to  say  a  few  words  with  reference  to  the  vendors' 
outstanding  calls.  As  they  would  remember,  the  vendor  companies 
— the  Bryant  Trading  Syndicate  and  the  International  Filaments, 
Ltd.,  paid  for  somewhere  about  120,000  shares.  Of  these  they  had 
gradually  placed  a  large  number,  and  on  these  the  whole  of  the  calls 
had  been  paid.  In  addition,  the  vending  companies  had  paid  further 
amounts,  and  actually  there  were  now  outstanding  only  about  one- 
third  of  the  original  liability.  Although  they  had  repeatedly 
pressed  for  the  payment  of  the  balance,  the  vendor  companies 
found  they  were  unable  to  pay  ofif  the  sum  at  present,  and,  so  far 
as  the  dirf  ctors  could  see,  were  not  likely  to  be  in  a  position  to  do  so, 
at  any  rate  for  some  considerable  time.  Tnder  those  circum- 
stances, it  seemed  grossly  unfair  that  the  company  should  retain 
the  benefit  of  voting  at  that  meeting,  and  for  the  large  vote  which 
they  held  in  virtue  of  their  fully-paid  shares  which  they  held  as 
distinct  from  the  shares  with  unpaid  calls,  prevent  the  pas.sing  of 
the  rfsolution,  and  thus  deprive  the  other  shareholders  of  the 
benefits  which  would  accrue  to  them  under  the  scheme  Seeing 
that  it  was  hopeless  to  endeavour  to  collect  ^ne  calls,  the  directors 
made  the  proposition  to  the  vendor  companies,  and  it  had  been 
agreed  that,  in  consideration  of  the  vendor  companies  refraining 
from  voting  at  the  meeting,  they  should  be  released  from  their 
liability,  which,  after  all,  so  far  as  their  company  was  concerned, 
really  made  no  tangible  difference.     He  moved  : — 

Thai,  it  is  desirable  te  reconstruct  the  company  and  accordingly  that  the 
company  bo  wound  up  voluntarily,  and  ihat  Gordon  8tuart  Clarke,  of  10, 
Pancras  Lane,  in  the  City  of  London,  be  and  he  is  hereby  appointed  liquidator 
for  the  purposes  of  such  winding  up,  and  that  the  draft  agreement  submitted 
to  this  meeting  and  expressed  to  ba  made  between  this  company  and  its 
liquidator  of  the  first  part,  the  London  City  and  Midland  Bank  of  vhe  second 
part,  Hcibjrt  Samuel  Golding  and  James  McDougall  of  the  third  part,  William 
Plato  Oulton  of  the  fourth  part,  R.  C  J.  Goodrich  of  the  fifth  part.  Bryant 
Trading  Syndicate,  Ltd.,  of  the  sixth  part,  International  Filaments,  Ltd.,  of 
the  seventh  pait,  the  Derby  Lamp  Works,  Ltd,  of  the  eighth  part,  and  the 
same  is  hereby  approved,  and  the  taid  liquidator  be  and  he  is  hereby  authorised 
pursuant  to  Sec.  192  of  the  Companies'  (Consolidation)  Act,  1908,  to  enter  into 
an  agreement  with  the  said  Derby  Lamp  Works,  Ltd.  (when  incorporated),  in 
the  terms  of  the  said  draft  and  to  carry  the  same  into  effect. 

Mr.  Bentley,  in  seconding  the  motior,  said  the  chairman  told 
them  he  joined  the  board  in  1911.  He  Uhe  speaker)  was  asked  to 
join  the  board  in  1912,  and  since  joining  the  board,  he  might  say  it 
had  been  one  continual  drain  on  his  resources.  He  had  put  upwards 
of  £S,000  into  the  company's  trading,  and  therefore  they  would 
quite  appreciate  that  to  him  it  was  essential  that  the  company,  if 
possible,  should  ba  floated  into  a  prosperous  condition.  The  matter 
was  entirely  in  the  shareholders"  hands.  They,  as  directors, 
courted  the  fullest  publicity.  During  the  IS  months  that  he  had 
been  connected  with  the  company  he  had  paid  all  his  own  expenses 
coming  up  to  the  board  meetings.      He  had  continually  put  hie 
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hand  into  his  pocket,  and  up  to  the  present  had  not  received  £  1  out 
of  the  company.  That  was  the  position  in  which  he  stood,  and  so 
he  thouirht  he  was  as  grreat  a  suflFerer  as  anyone  there. 

Mu.  PoKCH  asked  who  Mr.  Clarke,  the  liquidator,  was,  and  if  he 
were  a  chartered  accountant. 

The  Chaikman  said  he  was  not  a  chartered  accountant,  but  was 
a  qualified  accountant. 

Mk.  roKOH  moved  as  g,n  amendment  that  Mr.  Gosling:,  chartered 
accountant,  be  appointed  liquidator.  He  said  he  understood  Mr. 
Clarke  was  only  a  clerk. 

Mr.  Gilbert  seconded  the  amendment. 

A  Shakeholder  painted  out  that  there  were  two  sides  to  the 
question.  His  experience  was  that  if  they  gfot  into  the  hands  of  a 
chartered  accountant,  it  was  a  costly  matter.  In  this  case  they 
had  a  young:  man  prep.ired  to  come  in  and,  under  the  guidance  of 
the  bjard,  liquidate  the  company. 

Another  Shareholder  pointed  out  that  they  were  losing:  sight 
of  the  material  point.  It  was  not  a  question  of  the  liquidation, 
but  of  the  scheme.  It  seemed  that  the  directors  had  put  a  large 
amount  of  money  into  the  company,  and  if  the  shareholders  were 
goiag  to  squabble  over  the  scheme,  they  were  going'  to  throw  their 
money  away. 

Mr.  Porch  said  he  would  seriously  suggest  that  it  would  be  far 
better  for  the  directors  to  have  an  independent  liquidator. 

The  Chairman  said  that  iu  anything  Mr.  Clarke  would  do,  he 
would  be  properly  supervised  by  the  directors. 

The  amendment  was  then  put  to  the  meeting,  and  defeated. 

A  Shareholder  asked  what  was  the  position  of  the  share- 
holders who  did  not  wish  to  continue  in  the  new  company  '! 

The  Chairman  said  that  would  be  dealt  with  by  the  liquidator 
in  the  usual  way. 

A  Shareholder  pointed  out  that  there  was  a  well-defined 
course  under  which  shareholders  were  dealt  with  under  a  recon- 
struction scheme.     It  was  carried  out  in  a  very  simple  manner. 

Mr.  Odell  asked  what  was  the  minimum  amount  of  subscribed 
cipital  on  which  the  board  would  go  on  ? 

The  Chairman  :  That  will  be  absolutely  at  the  discretion  of  the 
new  company. 

Mr.  Odell  :  It  seems  to  me  everything  is  put  at  the  discretion 
of  the  liquidator. 

The  Secretary  said  it  would  be  at  the  discretion  of  the 
directors  of  the  new  company.  The  directors  were  to  be  nominated 
in  a  certain  way  as  stated  by  the  chairman. 

Mr.  Odell  asktd  if  it  was  not  possible  that  some  of  them  would 
pay  up  the  further  call,  and  then  find  the  whole  thing  fizzle  out, 
and  no  more  be  heard  of  it  / 

The  Secretary  said  of  course  a  prospectus  would  be  prepared 
and  issued  in  the  usual  way,  and  the  shareholders  would  apply  for 
new  shares  on  the  basis  of  that.  That  would  set  out  everything 
provided  for  under  the  Companies  Act. 

Mr.  Odell  said  they  knew  the  metal  lamp  never  had  a  chance. 
They  had  heard  talk  of  grave  irregularities,  and  they  knew 
they  had  never  had  enough  capital.  If  the  Bryant  Syndicate 
and  the  International  Filaments,  Ltd.,  paid  up  what  they  owed, 
there  would  be  a  chance. 

Mr.  Raphael  asked  if  that  was  not  a  question  of  being  wise 

•T    after  the  event.     If  the  directors  had  known  what  they  knew  now, 

probably  they  would  not  be  in  the  position  in  which  they  now  found 

themselve?.    He  did  not  think  it  was  a  matter  about  which  the 

meeting  should  concern  itself. 

Mr.  Odell  said  he  thought  it  was.  The  directors  knew  perfectly 
well  that  they  never  had  enough  money  to  make  the  thing  a 
success. 

Mr.  Raphael  :  That  is  passing  a  vote  of  censure  on  the 
directors. 

Mr.  Odell  said  that  at  a  meeting  at  Derby  two  shareholders 
made  themselves  very  nasty  and  threatened  proceedings  against  the 
board.  He  had  reason  to  suppose  that  arrangements  were  made 
with  these  gentlemen  afterwards  to  withdraw  the  proceedings,  and 
he  would  like  to  know  if  he  was  right.  Were  any  proceedings 
pending,  or  had  any  proceedings  been  taken  and  withdrawn  ? 

The  Chairman  :  No  action  whatever  has  taken  place. 

Me.  Odell  :  Was  any  settlement  made  with  Mr.  Rossendalt  ? 

The  Secretary  :  No. 

The  Chairman  :  You  raised  the  point  at  a  meeting,  and  I  gave 
you  an  emphatic  denial.  No  arrangement  has  been  made  with 
him. 

A  Shareholder  asked  if  the  Boran  lamp  had  baen  proved  or 
was  it  only  an  experimental  lamp. 

The  Chairman  said  he  believed  the  Boran  lamp  had  passed  the 
stage  of  experiment.     It  was  an  accomplished  fact. 

The  Shareholder  :  Has  it  been  placed  on  the  market  .' 

The  Chairman  said  \he  factory  had  been  closed  since 
February  5th,  and  no  lamps  had  been  made. 

Another  Shakeholder  asked  if  the  new  company  was  being 
fljated  simply  to  exonerate  the  directors  from  all  blame  or  liability, 
or  whatever  they  liked  to  call  it,  or  was  it  simply  with  the  idea 
that  everything  would  be  better  when  the  company  was  formed  ' 

Mb.  Bentley  said  the  new  company  was  being  formed  simply 
because  the  old  company  had  no  capital  and  could  not  carry  nn  the 
business.     They  had  a  factory  up  to  date  in  every  respect  at  Derby, 
and  an  extensive  market,  but  no  money. 
The  Shareholder  :  Then  sell  it. 

Mr.  Bentley  Baid  if  the  resolution  was  passed  the  matter  would 
be  in  the  hands  of  the  new  directors  :  they  could  either  sell  or  carry 
on  the  business,  but  until  the  resolution  was  carried  nothing  could 
be  done,  because  everything  was  at  a  standstill  for  lack  of  capital. 

A  Shareholder  said  he  wanted  to  know  whether  there  was 
any  liability  attaching  to  the  present  directors  if  the  new  company 
was  formed. 


Mr.  Raphael  sxid  that  if  the  directors  had  done  anything  for 
which  they  were  amenable  they  did  not  get  rid  of  their  liability 
by  the  course  which  they  suggested  should,  be  adopted  now.  The 
new  company  would  have  the  right  to  inquire  into  the  whole 
action  of  the  old  company,  and  if  the  directors  had  done  any  wrong 
they  must  pay  the  usual  penalty  for  it.  It  occurred  to  him  that 
the  only  possible  method  of  getting  anything  out  of  the  assets  of 
the  company  was  by  the  meeting  adopting  the  resolution.  The 
directors  of  the  new  company  would  be  the  persons  who  would 
have  the  direction  of  the  liquidator.  The  liquidator  would  be 
merely  the  conduit  pipe  for  the  purpose  of  transferring  the  assets 
of  the  company  to  the  new  company.  The  only  hope  of  getting 
anything  out  of  the  company  was  by  the  reconstruction  scheme. 
He  was  not  in  a  position  to  state  it  definitely,  but  he  had  been  told 
that  negotiations  were  on  foot  with  the  debenture-holders  of  the 
company  for  the  purpose  of  their  surrendering  their  debentures 
with  a  view  to  taking  shares  in  a  new  concern.  If  that  were  so  it 
would  be  very  materially  to  the  benefit  of  the  shareholders,  and 
therefore  he  thought  their  time  would  be  better  served  by  passing 
the  resolution  and  getting  to  business  as  soon  as  they  could. 

At  this  stage  a  Shareholder  asked  that  the  contract  document 
should  be  read,  and  the  secretary  accordingly  read  it. 

Mr  Odell  asked  if  any  actual  cash  had  been  paid  to  the  com- 
pany by  the  Bryant  Trading  Syndicate  and  the  International  Fila- 
i  ments,  Ltd.,  during  the  last  18  months,  and,  if  so,  how  much. 

The  Chairman  said  Mr.  Odell  knew  there  was  an  action  for 
winding  up.     He  did  not  remember  the  date  of  the  action. 

Mr.  Odell  said  it  was  12  months  ago. 

The  Chairman  said  he  thought  that  killed  the  goose  absolutely, 
a  proceeding  in  which  Mr.  Odell  took  a  considerable  part. 

Mr.  Odell  said  that  he  did,  and  he  thought  that  had  it  been 
successful  they  might  have  got  something.  He  would  propose  as 
an  amendment  that  the  company  be  wound  up  compulsorily.  He 
thought  if  they  did  that  the  Receiver  would  press  the  vendor  com- 
panies. They  simply  wanted  the  money  owing  by  those  concerns, 
and  then  they  could  go  ahead. 

The  amendment  was  seconded,  but  the  chairman  said  he  could 
not  accept  it. 

A  lady  Shareholder  said  that  in  April,  1912,  she  received  a  letter 
in  which  it  was  stated  : — "The  company,  apart  from  the  present 
business,  will  this  year  show  gigantic  strides,  and  shareholders  will 
consult  their  own  interests  in  refusing  to  sell  their  holdings  at  less 
than  par,  there  being  every  possibility  that  the  shares  will  be 
readily  marketable  at  a  substantial  premium." 

The  Secretary  :  Who  is  that  signed  by  / 

The  lady  SHAREHOLDERsaidit  was  signed  by  a  person  named  Nunn. 
She  and  her  sister-in-law  held  600  shares  bought  with  their  hard- 
earned  savings.  They  had  that  letter,  which  made  them  feel 
very  pleased,  an^  now  they  were  going  to  lose  all. 

Another  Shareholder  said  that  in  March  Ust  he  received  a  letter 
from  Wood  Green  asking  him  to  sell  his  shares. 

Mr.  Raphael  said  such  circulars  were  being  constantly  rent  out 
by  those  who  were  trying  to  make  a  market  in  shares.  It  was  a 
practice  which  everyone  in  the  City  knew  extremely  well.  He 
understood  that  the  company  was  in  no  way  responsible  for  the 
circulars. 

Several  Shareholders  asked  what  the  position  would  be  of  the 
shareholders  who  did  not  come  in. 

Mr.  Raphael  said  that  what  the  scheme  meant  was  that  they 
were  going  to  cut  down  their  capital  to  a  large  extent,  and  share- 
holders were  at  liberty  to  take  up  shares  of  the  value  of  5e.,  on 
which  3s.  6d.  would  be  paid.  If  they  did  not  choose  to  pay  up  the 
Is.  6d.,  then  their  shares  were  put  on  one  side  and  sold  for  what 
they  would  fetch.  'The  last  paragraph  in  the  circular  showed  how 
the  directors  were  to  be  elected. 

The  resolution  was  then  carried  by  25  votes  to  4. 


Hurst,  IVelson  &  Co.,  Ltd.  —  The  directors'  report 
shows,  after  deduction  of  all  charges,  a  gross  profit  of  £(')1, 057. 
After  deducting  income-tax  and  interest,  depreciation  and  balance 
of  formation  expenses,  the  directors  recommend  payment  of  arrears 
of  dividend  on  preference  at  the  rate  of  6  per  cent,  per  annum  for  the 
year  endea  May  15th,  1913,  less  tax,  £11,300  ;  dividend  at  rate  of  6 
per  cent,  on  preference  from  May  15th  to  November  11th,  1913,  lees 
tax,  £5,650  ;  to  reserve  an  equal  amount  to  provide  for  payment 
of  a  half-year's  dividend  on  May  15th  next,  £5,650;  to  special 
reserve  fund  for  security  of  dividend  on  preference  share  capital, 
£10,000  ;  in  payment  on  November  11th,  1913,  of  dividend  on 
ordinary  at  rate  of  5s.  per  share,  free  of  tax,  £3,000  ;  leaving  to  be 
carried  forward  £2,257. — Financial  j\'ews. 

Prospectus. — Neivcastle-npon-Tijne  Eleciric  Supply  Co., 
Ltd. — The  list  was  to  close  on  Tuesday  in  an  issue  of  £400,000' 
5  per  cent,  second  mortgage  debenture  stock.  The  proceeds  will 
be  utilised  in  repaying  the  company's  floating  indebtedness,  in 
meeting  the  expenditure  in  respect  of  the  extensions  of  the 
Dunston  generating  station,  for  prospective  developments  and 
extensions,  and  for  other  purposes. 

Oriental  Telephone  and  Electric  Co..  Ltd.— Interim 

dividends  are  announced  of  3  per  cent,  on  the  6  per  cent,  cumulative 
preference  shares  for  the  current  year,  less  income-tax,  and  4  per 
cent,  on  the  ordinary  shares,  free  of  income-tax.  Warrants  will  be 
posted  on  31st  inst. 

Continental.  —  Germany.  —  The  Rheydt  Kabelfabrik 
Gesellschaft,  of  Rheydt,  reports  a  net  profit  of  £84,911  for  the  last 
financial  year,  as  against  only  £60,158  in  the  preceding  12  months. 
The  dividend  is  being  increased  from  S  to  12  per  cent. 
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Dick,  Kerr  k  Co.,  Ltd. 

Thk  annual  meetinpr  was  held  on  Thursday,  October  9th,  at  the 
Cannon  Street  Hotel,  E.G.,  undtr  the  chairmanBhip  of  Mr.  C.  T. 
Cayley. 

In  moving  the  adoption  of  the  report  T-ee  ELiiC.  Rev.,  p.  550), 
the  CiiAiUiMAN  paid  he  was  triad  to  be  able  that  year   to  meet  the 
Bhareholders  with  a  better  ehowing  of    rtfiults  than   was  the  case 
last  year,  althoufjh,  perhapp,  it  went  without  Eoyinp  that  they  were 
not  yet  in  the  position  in   which  they  would   ali  like  to  be.     lie 
made  no  prophecy  last  year,  and  preferred  not  to  do  so  now.     In  a 
buBinees  such  as  theirs  with  interests  in  ninny  varied  branches  and 
all  over  the  world,  he  would  be  a  bold  man  who  predicted  results 
in  advance,  especially  in  view  of  the  labour,  financial  and  political 
complications  existing  at   the  present  lime.     In  the  balance-sheet 
they  would  have  found  some  char  ges.    They  would  see  that  the 
item  of  "capital  expenditure"  at  the  works,  including  "goodwill 
and  patents,"  showed   a  reduction   of  over   £7,000,  which  repre- 
sented the  amount  by  which  the  depreciation  exceeded  the  addi- 
tional capital  expenditure  for  the  year.     No  doubt  they  would  regard 
this  as  a  satisfactory  feature   in   the  accounts,   and    he   might  say 
that,  although  they  had  been  obliged  to  face  a  considerable  diminu- 
tion in  their  profits  in  recent  times,  the  directors  had  consistently 
adhered  to  what   they  believed    to  be  a  sound   and    conservative 
policy  in  regard  to  depreciation  at   the  works.     Then  the  "strcks 
in  hand  and  work  in  progress,"  which  referred  only  to  the  manu- 
facturing side  of  the  business,  showed  an  increase  of  £31  COO  over 
last  year.      This  was  the   high    watermark   on   this    account    in 
the    history    of    the     company,    and     although     it     locked    up 
more    of     their    capital    from     a      financial     point     of     view, 
it  might  be  regarded    as    a    favourable     sign    in   other  respects. 
Taking   the  "  Debtors'    bills    receivable,"    and    the    outstanding 
balances  on  contracts  together,  they  found  that  these  assets  had 
increased  to   the  extent   of  £71,753  as  compared  with  last  year. 
The  only  other  aseeta  calling  for  explanation  were  "Sundry  in- 
vestments," which  were  nearly  £28,000  less  than  last  year.     This 
was  accounted  for  by  the  sale  of   certain  securities,   and   by   the 
writing  down  of  the  book  value  of  the  investments  by  the  amount 
of  the  special  reserve  of  £16,000,  as  explained  in  the  report.     This 
reduction  was  also  to  a  large  extent  set  oil  by   the  increase  in  the 
amount  of  cash  balances.      Turning  to  the  liabilities  side  of  the 
balance-sheet,  the  only  change  of   importance  was  the  "Loan  from 
bankers  £100  000."   In  order  to  arrive  at  an  explanation  they  must, 
first  of  all,  look  at  the  other  floating   liabilities,  and  they  would 
see  that  the  creditors,  bills  payable  and  loans  (other  than  banker's 
loans)  showed  an  increase  of  about  £12, .500  on  last  year,  as  against 
the  increase  of  £71,753  which  he  had  already  alluded  to  in  the 
corresponding     assets    on    the    other    side,    viz ,    debtors,     bills 
receivable  and   contract  balances.      There   was,   therefore,   a  net 
increase   of   assets  over  liabilities   on    these  accounts   of    nearly 
£60,000,  and  then  they  had  to  take  into  consideration  the  increase 
in    the    value    of   stocks    and   work    in   progres.",   viz.,   £31,0ii0. 
There  were,  of   course,  other  fluctuations,   such  as  the  reduction 
in  the  amount  of  the  debenture  stock,  which  were  being  gradually 
redeemed,  but  he   thought  they  would  see  that  the  banker's  loan 
was  accounted  for  by  the  increase  in  the  amount  of  capital  they 
had  been  called  upon  to  provide  in  the  shape  of  increased  stocks  and 
increased  debtors.     The  demand  for  extra  working  capital  was  the 
result  of  expansion  in  their  manufacturing  branches.     He  knew  of 
no  branch  of  the  heavy  engineering  trades  in  which  the  custom  in 
respect  to  payments  was  so  severe.  To  begin  with,  progress  through 
the  shops  averaged  at  least  12  month?,  and  in   addition  they  had 
often  from  two  to   three  months  expended  in  shipment  to  destina- 
tion, and  the  custom  of  the  trade  wa^t  that  the  first  payment  was 
made  upon  delivery  at  destination.      They  were  endeavouring  with 
some  success  to  get  a  modification  of  this  and  other  onerous  con- 
ditions. 

Mr.  R.  H.  Prestwich  seconded  the  motion. 

Mr.  J.  B.  CONCANNON  congratulated  the  board  on  the  progress 
made  during  the  year,  and  he  thought  some  stress  might  be  laid  on 
the  statement  of  the  auditors  as  to  the  ample  depreciation  which 
had  been  made  with  respect  to  the  plant  and  machinery. 

Mr.  a.  L.  Ashwell  pointed  out  that  whilst  they  had  been  told 
there  was  more  work  in  hand  they  had  not  had  any  indication  as  to 
when  they  might  expect  a  dividend. 

The  Chairman,  in  reply,  said  nearly  a  half  of  the  ordinary  stock 
was  held  by  the^directors,  and  they  naturally  regretted  that  there 
was  no  dividend.  The  profits  had  been  increased  by  hard  work 
to  nearly  £30,000  that  year,  and  if  the  ordinary  shareholders  would 
exercise  patience  the  board  hoped  that  some  day  they  .would  pay  a 
dividend. 

The  report  waa  adopted. 

In  replying  to  a  vote  of  thankp,  the  Chairman  mentioned  that 
it  was  very  doubtful  if  the  company  would  be  able  to  do  a  great 
deal  of  business  with  the  United  States,  as  the  American  tariff  was 
still  something  like  30  per  cent,  against  them. 


/urich    Bank   for   Electrical    Enterpri.^es. 

The  general  survey  which  is  nsnally  given  in  the  annaai  repcria 
of  the  Bank  (iir  P^lektrische  Unternehmar.gen,  which  ia  an 
investment  and  underwriting  company,  ja  very  brief  for  the 
year  1912-13.  After  referring  to  the  wars  in  Tripoli  and  in 
the  Balkans,  which  cau-ed  great  reserve  to  be  ehown  in  bannetf, 
the  report  states  that  the  increased  dfarne?B  of  mon^y  waa  aleo 
reflected  in  the  large  decline  in  the  share  qaotations  of  electrical 
nndertakingr.  The  constantly  grriwing  nee  of  electricity  for 
lighting  and  trade  purposes  brought  about  an  almof^t  general 
advance  in  revenue  and  the  Burplunes  realised  by  the  enterprises 
a^ociated  with  the  bank  were  higher  in  mcst  cse?  than  thoee  in 
the  preceding  year.  Apart  from  individual  branches,  the 
manufacturing  trades  scarcely  experienced  any  ill-effects 
from  tee  disturbed,  political  conditions,  and  in  certain 
countries  an  improvement  tock  place.  It  cannot  at  present 
be  foreseen  whether  these  favourable  circnmstances  will 
continue.  During  the  year  the  share  capital  of  the  bask  was 
raised  by  the  issue  of  £000.000  in  new  shares  at  the  price  of 
15i»  ppr  cent.,  the  premium  realieed  being  devoted  to  the  reserve 
funds  and  to  depreciation,  particularly  in  the  case  of  new  invest, 
ments.  The  accounts  show  the  following  resulta  for  the  two 
years  : — 

Share  capital  ...         

Loan  capital 

Gross  receipts 

Net  profits  and  balance  forward  .. 

Dividend 

,.  percent 

The  value  of  the  shares  held;  and  of  advances  made  on  current 
account,  have  largely  increased  during  the  year,  but  the  payments  on 
underwriting  transactions  slightly  declined,  as  compared  with 
11111-12.  A  detailed  list  of  the  set  urities  is  given,  and  it  is 
mentioned  that  in  order  to  prevent  future  surprises,  owing  to 
possible  fluctuations  in  the  quotations,  all  the  share  investments  are 
entered  in  the  balance-sheet  at  the  nominal  valne  or  less.  The 
report  also  enumerates  the  new  investments  made  in  1912-13.  and 
the  underwriting  transactions,  including  the  formation  of  a  special 
company  for  the  carrying  out  of  the  concession  for  a  high  level  and 
underground  railway  between  Stamboul  and  Pera,  Constantinople. 


1912-13. 

1911-12. 

£3,f  00,000 

£2.4CO.nOO 

2,f.30,00O 

2.f.60.t'»0 

461. OOO 

411. COO 

2fi3.0n0 

258,000 

270.000 

240.000 

10 

10 

Anglo-American  Telegraph  Co.,  Ltd.— The  directors 

have  declared  an  interim  dividend  for  the  quarter  ended  Sej  • 
tember  30th,  1913,  of  15s,  per  cent,  on  the  ordinary  stock  and  £1  IOp. 
per  cent,  on  the  preferred  stock,  less  income-tax,  piyable  on 
November  Ist. 

Direct    United    States    Calle    Co.,    Ltd.— Interim 

dividend,  28.  per  share,  less  income-tax,  payable  on  and  after  the 
3 1  st  inst.,  making  a  total  distribution  of  4  per  cent,  for  the  half- 
year  ended  September  30th. 


Quebec  Railway.  Light,  Heat  and  Power  Co..  Ltd. 

— At  the  annual  meeting  held  in  Montreal  on  September  l»th,  the 
directors  reported  that  for  the  fiscal  year  ended  June  30th,  1913, 
the  gross  earnings  from  operation  were  §1,52-1.200,  as  compared 
with  •$1,415,825  in  i912,  an  increase  of  S.108,375.  After  adding 
miscellaneous  income  of  S286,881,  the  total  revenue  from  all 
sources  was  $1,761,082,  an  increase  of  •■?I.J0,672.  The  operating  and 
maintenance  expenses  were  S895,lSn,  against  $734,925,  an  increase 
of  $160,255.  The  fixed  charges  ard  tsxes  of  all  kinds  amounted 
to  $792,100,  leaving  a  net  surplus  of  §73,801,  which,  added  to  that 
of  last  year,  leaves  a  total  surplus  to  date  of  S147.341.  The  sum  of 
527,641  was  received  from  the  Dominion  of  Canada  on  account  of 
subsidies.  This  sum  has  been  applied  to  the  cancellation  of  S30,oOO 
bonds  according  to  the  trust  agreement?.  The  properties  and  plants 
of  the  company  and  its  various  subsidiary  companies  have  been 
maintained  in  the  same  high  state  of  efnciency  as  heretofore,  as 
evidence  of  which  there  was  expended  during  the  year  on  mainten- 
ance account,  $91,500. 

Cleveland  and  Durham  Electric  Power.  Ltd. — The 

directors'  report  for  the  year  ended  .lune  30th,  1913,  states  that 
during  the  year  the  capital  experditure  on  works  has  amounted  to 
£12,396.  The  gross  profit  amounts  to  £33,225,  as  compared  with 
£25,784  for  the  previous  year,  an  improvement  of  £7.140.  After 
providing  for  debenture  and  other  interest,  there  remains  a  net 
profit  of  £1 4,225  (as  compared  with  £6.720  last  year"),  which, 
together  with  .£3,589  brought  forward,  givtb  an  available  balance 
of  .€17,814.  The  directors  propose  payment  of  a  dividend  of  4  per 
cent,  on  the  preference  shares  (£13,348),  transferring  to  depre- 
ciation and  renewals  account  £2,000.  and  carrying  forward  £2,466. 
The  connections  to  the  system  at  June  30th,  1913,  aggregated 
55,133  H.P.,  an  increase  pf  6,704  H  p.  connected  during  the  year. 
A  further  15,0CJ  H.p.  ha.s  been  arranged  for. — Fiiumcial  Times. 

Argentina.  —  The  Argentine  Railway  Co.  having 
obtained  control  of  the  Hydro-Electric  Co.,  of  Tucuman,  by  the 
purchase  of  S,00«>  shares  of  $100  gold  each,  have  taken  over  the 
management  of  the  company.  The  board  of  directors  which 
hitherto  existed  in  Buenos  Ayres  having  resigned,  Mr.  R.  Stuart 
has  been  appointed  interventor  of  thei^company  in  Tucuman. — 
Jterieic  of  tin'  liiver  Plate, 

Cuba  .Submarine  Telegraph  Co. — An  interim  diviJend 

for  the  six  months  ended  .Tune  30th  at  the  rate  of  6  per  cent,  per 
annum,  free  of  tax,  on  the  ordinary  shares  is  announced. 

Anglovlrgentine  Tramwajs  Co.,  Ltd.— The  directors 

have  declared  an  interim  dividend  of  4  per  cent..  less  income-tax, 
on  the  ordinary  shares  for  the  half-year  ended  June  30Lh  last. 

Humphrey  Pump  Co.,  Ltd.— The   statutory  meeting 

of  this  company  was  held  on  October  9th,  Mr.  E.  Mond  presiding. 
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fierman  Electrical  Coiiipaiiies. 

The  directors  of  the  Kahehirrk  liheydt  AM.  of  Bheydt,  after 
making:  ample  provision  for  depreciation,  recomniend  the  payment 
of  a  dividend  of  12  per  cent,  for  !!•  12-13,  this  comparing  with  8  per 
cent,  in  the  preceding  year. 

The  lira ?i(It->if>un/  (\irhUi  tint?  KMdri:italm-erl;e  A.  (i\,  of  Berlin, 
reports  that  a  further  favourable  development  took  place  in  1!)12-13, 
both  in  regard  to  the  production  of  carbide  and  the  supply  of 
electrical  energy  :  and  the  gross  profits  rose  from  £19,000  in 
1011-12  to  £23,000  last  year.  After  making  provision  for  depre- 
ciation the  net  profits  are  returned  at  £10,000,  as  compared  with 
£7,900.  It  is  proposed  to  pay  a  dividend  of  .">  per  cent.,  as  against 
4  per  cent,  in  1911-12. 

The  Elditrizitiitii  A.G.  {late  H.  Page),  of  CAmm^c,  reports  that 
business  was  very  active  throughout  the  year  1912-13  and  the 
works  were  fully  employed.  As  gross  profits  the  accounts  show 
the  sum  of  £105,0C0,  as  contrasted  with  £59,000  in  l!ill-12, 
the  turnover  having  increased  by  £450,000.  After  meeting  general 
expenses,  &c.,  and  placing  £19,000  to  depreciation  as  against 
£15,000,  there  remain  net  profits  of  £15,900,  as  compared  with 
£15,600.  A  dividend  of  7^  per  cent,  has  been  declared,  this  being 
the  same  rate  as  in  1911-12. 

The  report  of  the  Dait.'<chc  Ghihlampen  Fahrih  A.G.,  of  Phyuen, 
states  that  in  consequence  of  changes  in  the  workmen,  the  high 
prices  of  raw  materials,  and  the  depression  in  prices  caused  by 
large  competitors,  the  sale  prices  of  the  company's  glow  lamps  in 
1912-13  declined  below  the  cost  of  production.  The  loss  of  £19,000 
reported  a  year  ago  had  considerably  increased,  and  in  January,  1913, 
the  share  capital  was  reduced  in  order  to  cover  the  loss  and  provide 
further  funds,  the  latter  being  augmented- by  the  advance  of 
£10.000  by  a  group  of  shareholders.  The  future  prospects  are 
regarded  favourably  as  a  larger  stock  of  orders  is  on  hand,  although 
further  working  capital  has  now  to  be  raised. 

The  ^\'oIfram  Lampen  A.G.,  of  Aitgslnrg,  earned  gross  profits  of 
£130,000  in  1912-13,  as  compared  with  £89,000  in  the  previous 
year,  and  the  net  profits  amounted  to  £7,900,  as  against  a  loss  of 
£26,000  in  1911-12.  As  a  result  of  this  lofs  the  share  capital  was 
reduced  from  £150,000  to  £30,000  in  the  past  year,  the  book  profit 
thereby  realised  being  applied  to  the  extinction  of  the  deficit  ard  to 
writing  down  the  value  of  plant,  machinery  and  patents.  At  the 
same  time  an  issue  of  £30,000  in  preference  shares  were  made,  and 
a  total  of  £23,000  was  subscribed.  It  is  now  intended  to  pay  a 
dividend  of  6  per  cent,  on  the  preference  shares,  leaving  £(;,200  to 
be  carried  forward. 

The  Oerlikon  fi*.— The  report  of  the  Maschinenfabrik  Oerlikon, 
of  Zurich,  states  that  the  department  for  general  electrical 
machinery  and  transformers  was  fully  employed  during  the  whole 
of  1912-13.  and  the  apparatus  department  was  also  exceptionally 
well  occupied,  both  for  individual  apparatus  and  for  complete 
switchboard  installations.  The  special  drives  for  the  textile 
industry  continued  to  enjoy  great  favour,  and  in  the  department  for 
lifting  plant  and  electro-mechanical  plant,  the  record  turnover 
effected  in  1911-12  was  considerably  surpassed  in  the  past  year, 
whilst  a  larger  volume  of  business  was  also  transacted  in  turbine 
machinery.  In  the  electric  railway  branch  the  year  was  one  of 
great  development,  both  in  respect  of  the  carrying  out  of  the  work 
which  was  commenced  in  1911-12,  and  in  relation  to  new  orders. 
The  business  in  shunting  and  workshop  locomotives  experienced  a 
large  expansion.  During  the  year  the  company  delivered  the  loco- 
motives for  the  Engadine  line  of  the  Rhatian  railway  and  the  loco- 
motives for  the  Lotschberg  line  of  the  Berne  Alpine  Railway  Co. 
The  sales  companies  abroad,  in  which  the  company  is  interested 
yielded  satisfactory  results  with  one  exception,  which  incurred  a 
loss  in  consequence  of  a  failure.  An  understanding  had  been 
reached  with  the  Societe  Suisse  d'Entreprises  Techniques  of  Con- 
stantinople, whereby  this  company  undertakes  to  represent  the 
Zurich  firm.  The  accounts  show  net  profits  of  £43,000  for 
1912-13,  as  compared  with  £21,000  in  the  previous  year,  and  a 
dividend  of  7  per  cent,  has  been  declared  on  the  ordinary  share 
capital  of  £320,000,  this  rate  contrasting  with  5  per  cent  in 
1911-12, 

Argentina.— The  annual  general  meeting  of  shareholders 
of  the  Compania  Tramways  Electricos  del  Sud  was  held  on  the 
11th  ult.,  when  the  report  and  balance-sheet  to  June  30th  were 
approved.  Profits  amounted  to  $202,979.56,  out  of  which  the 
shareholders  received  a  dividend  of  6  per  cent. — Review  of  the  Hirer 
Plate. 

Mexico  Tramways  Co.— The  directors  have  declared  a 

dividend  of  1 1  per  cent,  on  the  issued  capital  stock. 


STOCKS    AND    SHAKES. 


Tuesday  Evening, 
Many  people  expect  to  see  a  rise  in  the  Bank  Rate  at  the  end  of  this 
week,  and  the  possibility  of  a  6  per  cent,  minimum  before  Christmas 
IB  canvassed  with  a  good  deal  of  interest.  The  pesbimist  says  : 
Why  not  take  the  bull  by  the  horns,  and  discuss  the  chances  of  an 
8  per  cent.  Bank  Rate  1 "  But  more  sober-minded  men  declare  even 
now  that,  with  a  moderate  amount  of  good  luck,  the  Bank  may  be 
able  to  keep  the  money  market  steady  on  a  5  per  cent,  basis  for  the 
rest  of  the  twelvemonth. 


Thisdearness  of  money  is  the  prevailing  factor  in  Stock  Exchange 
markets  for  the  time  being.  It  had  the  effect  of  depressing  prices 
during  the  arrangement  of  the  carry-over  on  Monday  ;  it  has  the 
further  negative  effect  of  causing  people  to  put  money  on  deposit 
with  their  bankers,  instead  of  using  it  for  investment  in  Stock 
Exchange  channels.  Other  disquieting  considerations  are  the 
unsettlement  in  Brazil  and  the  cotip  (Vetal  in  Mexico,  both  of  which 
have  played  their  parts  in  putting  down  prices  in  some  of  the 
markets  with  which  we  deal. 

The  dreadful  experience  of  the  Toltumo  shows  once  more  how 
invaluable  is  wireless  telegraphy  when  a  disaster  happens  at  sea, 
but  this  time  there  was  no  such  result  in  the  Marconi  market  as 
followed  the  tragedy  of  the  Titanic. 

The  Central  London  non-assented  stocks  have  fallen  heavily,  the 
drop  amounting  to  as  much  as  lOi  points  in  the  case  of  the 
Ordinary,  5i  in  the  Preferred,  and  13J  in  the  Deferred.  The 
assented  stocks  have  given  way  a  little.  The  slump  in  the  non- 
assented  issues  is  due  to  the  partial  approximation  of  the  stocks  to 
the  same  level  as  the  assented,  with  reference  to  the  jield.  It  was, 
of  course,  absurd  that  the  Deferred,  which  received  2  per  cent,  last 
year,  should  be  standing  at  a  price  at  which  the  return  worked 
out  at  £2  12s.  on  the  money,  while  on  the  Deferred-assented  the 
yield  came  to  £4  IS?.  9d.  ;  and  that  there  was  certain  to  be  some 
sort  of  adjustment  of  values  in  this  direction  has  been  clear  for 
some  time  past.  The  only  wonder  is  that  it  did  not  happen  months 
ago,  and  that  it  has  not  been  carried  further. 

Metropolitans  fell  1.^  and  Districts  1,  thanks  to  the  stiffness  of 
raonev  and  to  the  emphatic  refusal  of  the  public  to  take  any 
interest  in  the  Home  Railway  stocks  for  the  time  being.  The 
carry-over  charges  on  Underground  Electrics  were  rather  lighter 
than  those  on  other  Home  Rails,  but  this  did  not  prevent  a  fall  of 
a  point  in  the  company's  6  per  cent.  Income  bonds,  which  have 
eased  off  to  90  sellers. 

The  English  Electricity  Supply  group  moves  irregularly.  City 
of  London  Ordinary  shares  at  1  Gi  are  f  down,  but  the  Preference 
have  risen  Hs.  to  12f.  The  drop  in  the  Ordinary  came  about  as  the 
result  of  the  general  depression  in  other  markets,  which  caused 
some  of  the  holders  to  get  out  of  their  "  City  Lights  "  in  sheer 
disgust  with  the  outlook  for  all  the  markets.  County  Preferences 
hardened  with  Cities,  but  Westminster  Preference  fell  I.  and  the 
Company's  Ordinary  shares  are  weak  at  8k,  being  a  fall  of  7s.  (Jd. 
It  will  be  noticed  that  the  yield  on  Westminsters  at  the  present 
price  comes  to  £5  12s.  8d.  per  cent. 

Vancouver  Power  new  4i  per  cent.  Debenture  stock  was  left  in 
the  hands  of  underwriters  to  the  tune  of  70  per  cent.  The  price 
dropped  to  3  discount,  rallying  to  2  discount.  This  means  about 
86  for  the  fully-paid  scrip.  The  security,  as  set  forth  in  the 
prospectus,  is  excellent. 

The  extraordinary  events  in  Mexico  at  the  end  of  last  week  took 
everybody  by  surprise,  and  most  of  the  securities  connected  with 
the  country  felt  the  shock.  Railway  descriptions  suffered  most, 
but  there  are  falls  in  the  Common  shares  and  bonds  of  the  Mexico 
Tramways  and  the  Mexican  Light  and  Power  Companies.  The 
market  naturally  tends  to  become  more  and  more  restricted,  but  it 
can  be  confidently  relied  upon  that  the  buyer  will  not  find  it 
difficult  to  get  hold  of  stock.  The  Mexico  Tramways  Company  has 
declared  its  usual  dividend  of  7  per  cent,  per  annum  ;  this  did  not, 
however,  save  its  securities  from  fresh  declines. 

Brazilian  Tractions  slumped  atone  time  to  88,  but  have  recovered 
to  90,  leaving  them  with  a  fall  of  2  points  on  the  week.  Nearly 
everything  connected  with  Brazil  is  depressed,  from  Brazilian 
Government  bonds  downwards.  The  flatness  has  extended  to  Rio 
Tramways  and  Sao  Paulo  Tramways  bonds,  the  falls  in  which  range 
from  li  to  4i  points,  the  latter  drop  occurring  in  Rio  Second 
Mortgage  bonds.  This  state  of  affairs  has  been  brought  about,  as 
noticed  before,  by  the  fears  regarding  the  rubber  industry  and  the 
condition  of  Brazil  generally.  The  Minister  of  Finance  has  drawn 
attention  to  the  necessity  for  retrenchment,  but,  on  the  other  hand, 
the  coffee  crop  is  seeking  to  make  up  some  of  the  falling-off 
caused  to  the  revenue  by  the  rubber  crisis,  the  upshot  of  which 
nobody  is  able  to  forecast  with  any  degree  of  accuracy. 

Plantation  rubber  shares  are  in  a  bad  case,  benefiting  nothing 
from  the  diflSculties  of  the  Brazilian  producers,  while  all  the 
panaceas  which  are  put  forward  for  the  protection  of  the  industry 
in  the  Middle  East  prove  powerless  to  prevent  prices  from  slipping 
back.  It  is  to  be  observed  that  the  fall  in  the  price  of  rubber 
appears  to  have  done  the  larger  consumers  little  good,  with  the 
exception  of  the  man  who  buys  motor  tires.  The  companies  which 
are  interested  as  consumers  of  rubber  are  unchanged  so  far  as  their 
prices  are  concerned.  In  the  list  of  Manufacturing  shares  quoted 
overleaf,  the  only  changes  are  a  fall  of  -j^  in  Babcock  &  Wilcox,,  and 
a  rise  of  -^  in  British  Aluminium,  neither  of  which  can  be  attri- 
buted in  any  way  to  the  vagaries  of  rubber.  Shawinigan  Water 
has  been  flat,  shedding  3i  points  ;  and  Electric  Light  and  Power  of 
Cochabamba  at  illi  is  2i  down.  Calcutta  Electric  Ordinary 
hardened  to  7^,  this  being  one  of  the  few  rises  that  have  taken 
place  during  the  present  week. 

The  Telegraph  market  is  dull,  like  the  rest.  Various  falls  have 
occurred  in  the  cable  companies'  stocks,  the  decline  extending  to 
Debenture  and  pre-Ordinary  issues.  The  Direct  United  States 
Cable  Company  has  declared  a  second  interim  dividend  of  28.  per 
share,  making  4  per  cent,  in  respect  of  the  half-year  ;  the  shares 
remain  steady  at  6i.  Anglo-American  Telegraph  eased  off  after  its 
recent  firmness.  American  Telephone  and  Telegraph  Convertible 
bonds  fell  a  point  to  102,  while  the  4i  per  cent,  issue  shed  6  on 
Tuesday,  which  took  back  the  price  to  lOOj.  Orientals  are  better. 
The  preliminary  opening  of  the  Panama  Canal  has  had  no  effeot 
upon  prices,  not  even  West  India  and  Panamt.  shares  responding  to 
the  mighty  upheaval  brought  about  by  President  Wilson's  touching 
a  button  at  Washinf^tan, 
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SHARE     LIST     OF     ELEOTRIOAL     00MPANIE8. 


ENCdilSH    ELECTRICITT    SUPPLY   AND   POWEB   COMPAIOES. 


NAME, 


Boarnemoath  ft  Poole,  Ord.    .. 

Do.    4J%Pret 

Do.    Second  8  %  Pref. 

Do,    4^  %  Dob.  Stock.. 
Brompton  A  EenBlngton,  Ord... 

Do.    T%Onm.  Prof 

Central  Eleotrio  Snpply,  4  %) 

Qnar.  Deb.  I 

Obsrlng  OroBB,  West  End  A  Olty 

Do,    4i  %  Onm.  Pref 

Do.     "  City     Undertaking  " ) 
4i  %  Onm.  Pref.  / 

Do.         Do,  4%  Deb 

OhelBea,  Ord 

Do.    4J%Deb 

Olty  of  London,  Ord 

Do.    6%  Onm.  Pref 

Do.    B%Deb 

Do.    4i  %  Second  Deb, 
Oonnty  of  London,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Do,    44  %  Second  Deb. 
BdmnndBon'B,  Ord. 

Do.    6%  Onm.  Pref 

Do.    6%  Non-Cam.  Pref,      , . 

Do,    4i%FlrBt  Mort.  Deb.  .. 
Folkestone 

Do.    6%  Onm.  Pref.   ..        .. 

Do.    ii%  First  Deb 

HoTe  ..       ..       ..       ..       .. 


Btook 

or 
Bhare. 


* 

10 

10 

10 

Btook 

6 

6 

100 

6 
D 


100 
S 
Stock 
10 
10 
stock 
100 
10 
10 
Btook 
Stock 
£3 
6 
6 
100 
6 
B 
100 
6 


DlTldends 
(or 


1913. 

6 

iS* 
1 


S 
4 


S 


6 


1919 

r>{ 

4i 

6 

4i 

9f 

7 


4 

4) 

Gf 
6 

G 

44 

4), 


4i 
6 
5 
ik 


Oloring 
Qnotatloni 

Oct.  nth. 


B}—  lOJ 
8i-    9? 

10  —  loi 

95  —  98 
4—    9 


94  —  97 

44-     5 

H-   48 

84—     4 

90  —  92 

44-    5 

94  —  97 

152-  u;^ 

12i-  IBJ 

115  -119 
99  -101 
113-   I2i 
115-  124 

102J— 104j 
98  —101 

4  —    4| 

Ig-    2 
80  —  83 

43-    4Jxd 

41-     41  xd 
89  -  91 

n-    8i 


Bbe 

+  or 
Fall 


+  i 
+  1 


+  k 

-  i 


Present 
7ield 

P.O. 


£  8.  d. 

B  17  1 

4  14  9 

6  14  .-) 

4  11  10 

6  11  1 
4    12 

«    a  6 

6    0  0 

4  17  3 

6  12  6 


4  7 

5  0 

4  12 

5  7 
4  10 
4  4 
4  9 
4  18  0 
4  19  0 
4  G  2 
4    9    1 

Nil 
3    8    7 


6    8  5 

6    8  1 

6    2  7 

4  19  0 

6    9  1 


NAMB, 


'Ofrldendi 


Cotfnc 


Kensington  t  Knlgbtsbrldge,  Ord 

Do,    4%  Deb 

Kent  Eleo,  Power,  4*  %  Deb.  .. 
London  Elec.rlc,  Ord 

Do,    8%  Pref 

Do,    4  %  First  Mort,  Deb.    .. 
Uetropolltan         ; 

Do,    44%  Onm,  Pref 

Do,    44%  First  Mort,  Deb, .. 

Do,    8i%  Mori.  Deb 

North  Metropolitan  Power  Snp- 1 
ply,  6  %  Mortgages  (Red,)  J 
Hotting    Hill,    6  %  Non-Cam.  I 
Pref,  /  1 

Oxford  

Bt.  James'  and  Pall  Mall,  Ord. 

Do,    T%Pref I 

Do.    84%  Deb i 

Bontb  London,  Ord.        ..        . 

Do.    6  %  First  Mort.  Deb,    . 
Bonth  MetropoUtan,  7  %  Pref,. 

Do,    44  %  First  Deb.  Stock  . 
Urban,  Ord 

Do.    5%  Oum.  Pref.  .. 

Do,    44  %  First  Mort.  Deb. . 
Westminster,  Ord,  ..        . 

Do.    44  %  Onm,  Pref. .. 


100 
10 


Q- 


74-    8 
68-81 

74  —  78 

Ik-  n 

90-93 
38-    8i 

«*-    *4 

96  —  99 
79  —  82 

96  —101 

10  —  lOJ 

6}-    CJ 

9—94 

6*—    7 

63^-  854 

H-   84 

96  —  99 

9:i  —  96  xd 
J-      I 

E3  —  86  xd 


•f  or 

ran 


-fi 


-1 


=1 


4  a.  d. 

•    00 
AIM 

5  U    * 

4  13 

5  17 

4  6 

6  3 

5  0 
«  10    1 
4    5    4 

4  U    0 

5  11    7 


1 
1 

0 

8 
0 


9  10 
5    3 

0  0 

1  10 

0  9 

1  0 
1    3 


4  13    9 


5  4  8 
5  12  8 
4    7  10 


COLONIAL  AND  FOREIGN  ELECTRICITT  SUPPLY  AND  POWER. 


Ade'.alde,  6  %  Pref 

Calontta,  Ord 

Do.    6%  Pref 

Calgary  Power,  Ist  Mort.  Eds. 
Canadian  Gen.  Bl.  Com. 

Do,    7%  Pref 

Cordoba  Lt„  Power  and  T.,  Ord. 

Do.    6%  Deb 

Bleo.  Lt.  and  P.  of  Coohabamba,  \ 

8  %  Bonds  j 

HIeo.  Bnpply  Viotoria,  6  %  Ist ) 

Mort.  Deb.  i 

Bleo.  Der.  Ontario,  6   %    1st) 

Mort.  Bonds  J 

Kalgoorlie  Bleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kamlnl6tlqalaPower,6%  Q.  Be, 

Madras,  Ord.  

Melbonrne,  6  %  1st  Mort.  Deb. 
Mexican  El.  Lt.,  6%  Ist  M.  Bde. 
Mexican  Lt.  &  Power,  Common 

Do.    T%  Cam.  Pref 

no.    B  (V.  iBt  Mnrt.  Oold  Bds. 

Do.    5  %  3nd  Mort.  Bonds    . , 


6 

6 

Gt 

6 

84 

6 

6 

.•) 

100 

6 

5 

$100 

T 

7t 

$100 

7 

7 

1 

5 

100 

6 

5 

100 

6 

0 

100 

6 

5 

$600 

6 

5 

10/- 

Nil 

1 

6 

,  , 

$600 

6 

5 

6 

Nil 

100 

6 

5 

,  , 

6 

5 

$100 

4 

4 

$100 

1 

7 

K 

5 

100 

6 

5 

7|-    71 
*l-    54 
91  —  9,3 
110  —115 
117  - 122  xd 

i-      t# 

91  —  93  xd 

90J-  924 
874-  904 

92  —  94 

102  —104 
li-    11 

103  —106 
77  —  81 

eo  —  G5 
B4  —  99 
874-  SOJ 
74  —  78 


6  17  1 

+  I 

6  9  8 

4  17  6 

6  7  6 

,  , 

G  1  9 

,  , 

6  14  9 

6  8  1 

»  • 

6  7  6 

-2i 

6  9  9 

•  • 

6  10  6 

,  , 

6  6  5 

•  • 

Nil 

,  , 

10  13  4 

.. 

4  16  2 

•  * 

4  14  4 

6  3  5 

-24 

G  3  1 

—1 

7  1  5 

-2A 

5  10  6 

-3 

6  8  2 

Monterey  Rly.  Light  ft  Power, ) 

6  %  Ist  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power   .. 

Northern,  Lt.,Powerand  Coal, ) 

6  %  iBt  Mort.  Bonds  j 

River  Plate,  Ord 

Do.    6  %  Non-Com.  Pref.      .. 

Do,    6%  Deb.  Stock    .. 

Roy,  Bleo,  Co,,  Montreal,  44  %  ) 

1st  Mort.  Deb,/ 

Bhawinlgan  Water,  Capital 

Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44%  Per.  Deb 

Toronto  Power,  4*  %  Deb, 
Vera  Cms  Lt,,  P,  and  T,,  6  % ) 
Ist  Mort.  Deb.  J 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt,, ) 
iBt  Mort.  6  %  Qold  / 


100 

6 

5 

$100 

9 

lOf 

$600 

6a 

la 

Stock 

10 

Do. 

6 

6 

Do. 

6 

5 

100 

44 

44 

$100 

E4 

6i 

$600 

6 

5 

Stock 

^ 

44 

Do. 

44 

100 

6 

5 

1 

6 

6 

100 

6 

6 

T3  —  76 

217  -227 

16  —  26 

207  —217 
109  —107 
974-994 

99  — lOlxd 

1:J5  —139 
1C5  —107 
ICO4-IO24 

97  —ICO 

9C4-  994 
108—105 


34 


6  11    7 
4    8    1 


4    6  0 

6    9  1 

4  19  6 

4    9  4 

4    6  4 

4  IS  6 

4    7  10 

4  10  0 

6    8  1 

6    8  0 

6  14  3 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amaion  Telegraph 

Do.    6%  Dob,  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trnst 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  •  Portuguese   Tel.,  6  % ) 
Mort.  Deb.  / 

Ohlll  Telephone 

Ocmmeroial  Cable,  Btlg.  4%  Deb. 
Cuba  Telegraph 

Do,    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do,    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct  W.  India  Cable,  44  %) 
Reg,  Deb.  j 
Bastern  Telegraph,  Ord,  Stock 

Do.    84%  Pref.  Stock.. 

Do.    4%  Mort,  Deb 

Bastern  Extension  ..        .. 

Do.    4%  Deb 

Bast  and  S.  Africa  Tel,  4  % ) 

Mt.  Db,  Maurltlns  Bnb,  / 

Olobe  Telegraph  and  Trust      . . 

Do.    6%  Pref 

Breat  Northern  Telegraph 
Indo-Buropean  Telegraph        . . 
Maokay  Oompanies  Common  . . 

Tr,    4  -'  0am,  Pref 

Ma  conl'i  W  relesB  Telegraph 

Do.    I  -fa  Oom,  Partlo.  Pref. 


10 

44 

stock 

6 

$100 

8 

$1000 

4 

Btook 

a 

Do. 

6 

Do. 

80/- 

100 

6 

6 

8 

Btook 

4 

10 

6 

10 

10 

6 

4 

6 

10 

10 

4 

100 

44 

Stock 

7 

Do. 

84 

Do. 

4 

10 

7 

Btook 

4 

S6 

4 

10 

6 

10 

6 

10 

20 

96 

18 

tioo 

$100 

6 

4 

1 

20 

1 

17 

4 

6+ 
10 
4 

4t 
44 
7 

34 
4 
7 
4 


6+ 
6 

5t 

5 
4 


61-    71 

95  -  97 
120  -158  xd 

92  -  94 

62  —  65 
1C5.J-1064 

28i—  23| 

102  —104 

la —      Mn 

EO  —  82 
8i-    91 

14|-  16* 
8i—    BJxd 
6|—    7ixd 
61-     7i 

98  —100 

I284-ISI4 
764-  774 
96.;-  S84 
I2I-  18 
94  —  9G 

994—1014 

11  —  114  xd 

lis-  123 

80  —  82 
67  -  69 
82  —  86 
67  -  70 


-  4 


-14 


6  17 
5  14 


6  2 

6  3 

G  5 

4  5 

4  12 

6  12 

6  6 

4  16    2 

6    6  7 

4  17  7 
6  9  9 
6  9  0 
6  6  8 
6  18  0 

5  12  3 

4  10    0 

6  6  5 
4  10  4 
4  1  3 
6  7 
4    3 


8 
4 

8  18  10 

6    4 


Monte  Video  Telephone,  Ord. . . 

Do.    6%  Pref* 

New  York  Telep.,  44% Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    8%  Cum.  Pref 

Do.    4%  Red.  Deb 

Paolflo  and  European  Tel.,  4  %  ) 
Guar.  Deba.  / 

Router's       

Submarine  Cables  Treat 
Telephone,  Co.  of  Egypt,  44 
Deb.  R< 
United  River  Plate  TelepLone 

Do.    6  %  Cum.  Pref. 
WeBt  CoaBt  of  America 

Do.     4   %  Debs.,  1  to    ^600 1 


guar,  by  Bras.  Bub, 


d'el.  / 


West  India  and  Panama  Teleg, 
Do,    8  %  Cum,  Ist  Pref, 
Do.    6  %  Cum.  9nd  Pref, 
Do.    6%  Debs 

Western  Telegraph,  Ltd.          .. 
Do,    4%  Deb 

Western  Union  44  %  Fdg.  Bonds 


1 
1 

100 
1 
1 

Btook 

Do. 

10 
Cert. 

Btook 

6 
S 

100 

10 

10 

10 

100 

10 
Stock 
$1000 


6 

6 

B 

5 

44 

44 

10 

6 

6 

4 

4 

4 

4 

10 

lOf 

6 

6 

44 

44 

8 

6f 

s 

5 

24 

•  • 

4 

4 

6 

6 

Tf 

4 

44 


6 
6 
5 
7 
4 
44 


f8s—  99* 
iht-    HI 

86  —  88 

964—964 

98-  104 
1S4  —137 

96  —  97 

64-    7 
6—54 

lA-  ii^ 

94-97 

9i-  n 
99  —101 

12J-  IPJ 
94  —  96 
94  —  97 


6  13 
6  14 

4  10 
6  3 
4  16 


4  10  II 

4    13 


9  17 
4  14 


4  U    9 


3    6 


*UnleBB  otherwise  stated,  all  shares  are  faUy  paid,  a  Paid  In  deterred  interest  warrant!.  \  Interim  Dlrldend. 


8a.  In  Funded  Dividend  Certs. 


CoxaMm^ned     ox&     s&ex:^     Parfe. 
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SHARE    LIST    OF    ELECTRICAL    OO^FASmS -(Cmtimed.) 

ELECTRIC   RAILWAYS   AND   TRAMWATS.— HOME. 


NAME. 


Bath  Ttbsb,  Pnt.  Ord, .. 

Do.    6%  Pre! 

Do.    4i%Deb 

Brit.  Bleo.  Trao.,  6  %  Pref. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do.  Deferred 

Do.  6%Cuin.Pr'f 

7%  Non-Cum.  Pr'f. 
6  %  Perp.  Deb.      . . 
4*  %  2nd  Deb.       . . 
Central  London  Railway,  Ord. 
Do.    Gtd.  Assented    . . 

Pref.  

Gtd.  Assented     .. 

Def 

Gtd.  Assented     .. 

i  %  Deb 

City  ft  B,  London,  6  %  Pref.,  1891 
Do.        Do.         1896    .. 
Do,         Do.         1901     .. 
Do,         Do.         1903    .. 

Do.    4%  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    44%  Deb ,  .. 

sle  of  Thanet  Trams,  6%  Pre!. 

Do.    4%  Deb 

Ciancasbire  United,  5  %  Deb.  . . 

London  and  Suburban,  Ord.    . . 

Do.  Do.      5  %  Cum.  Pref. 

Do.         Do.     44  %  1st.  Deb. 


Block 

DIrldendc 

or 
Bbaie. 

(or 

* 

1913. 

1913. 

1 

Kll 

1 

6 

6 

100 

44 

4^ 

100 

•  • 

100 

a  • 

,  , 

100 

6 

6 

100 

8 

100 

6 

6 

100 

^ 

44 

100 

8 

S 

100 

, , 

4 

100 

4 

4 

100 

,  , 

4 

100 

a 

100 

4 

100 

4 

4 

100 

6 

6 

vo 

6 

6 

100 

6 

5 

100 

6 

6 

100 

4 

1 

6 

C+ 

100 

4* 

44 

6 

a* 

100 

4 

4 

100 

6 

5 

1 

1 

, , 

5\ 

100 

4J 

44 

Closing 

Quotations 
Oct.  14th. 


%  —  75  xd 
12J-  144 
4—6 
86  —  89 
£0  —  63 
91  —  ?i 

76  —  79 
61  —  66 
78  —  80 
70  —  75 
81  —  83 
60  —  65 
78  —  80 

97  —  99 

98  —100 
98  -100 
97  —  99 
97  —  99 
93  —  95 

4-    f  xd 
66  —  'd  xd 

2)  .J  9 

73  —  78 

77  -  81 

J-     i 

73"—  78'" 


Rise 

+  or 
Fall 


-1 

-io4 

-1 

-134 

— 1 


Present 

Yield 

P.O. 

£  B.  d. 

Nil 

8    S    0 

6    0    0 

•  • 

6  14  10 

6  13    2 

5    6    5 

5  14    0 

4  U    0 

5    0    0 

5    6    8 

4  16    8 

3    I    7 

5    0    0 

4    0  10 

5    0    0 

5    0    0 

5    10 

5    1    9 

i    4    8 

S    0    0 

6    0    9 

4  17    7 

5    2    7 

6    3    5 

5  i5    5 

NAME. 


Do, 
Do. 
Do. 
Do. 


Landon  Bleo,  Railw'y8,4  %  Deb 
L  jndon  United  Trrtms,  4  %  Deb 
Metropolitan  KaMnay  Ooneol, 

Do,    Burplns  Lands    . . 

Do>    84%  Deb 

Do,    84%  Pref 

Do,    84%  Con.  Pref.  .. 
Metropolitan  Dlstriot  Ord, 

Do,    6%  Deb 

4%  Deb 

4  %  Prior  Lien    .. 
44  %  First  Pref.  . . 

84%  Gtd 

Metro.  Bleo.  Trams,  44  %  Deb 

Do.    5%  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Boutb  Metro.  Trams,  6  %  Pref 

Do.    4%  Deb 

Underground    Bleo,    Railways 

Do.    "A" 

Do.    6%  First  Cum.  Ino,  Deb 

Do,    44%  Bonds 

Do.    6  %  Income 
Torkshire  (West  Riding),  Ord 

Do,    6%  Pref 

Do,    4i%Deb 


Stock 

or 
Bhare, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
I 

100 

1 

100 
10 

1/- 

100 
100 
100 
B 
6 
100 


Dividend  I 
for 


1912. 
4 

4 

al 
84 


Nil 
6 
4 

k 

44 
6 

34 
6 

44 

6 

4 


6 

ih 

6 

Nil 
8 
44 


1918. 
4 

4 

2|l 
84 
84 
34 

6 

i 

4 

44 

84 

44 
5 

5 

44 
6+ 
4 


4§ 


ClOBiag 
Qaotattons 
Oct.  14th. 


91  - 

60  - 
44  - 
59  - 
83  - 
78  - 
70  - 
8'2|- 
136  - 

92  - 
95  - 
82  - 
74  - 
82  - 
86  - 


82 


■  93 

■  64 
'  444 

■  61 

•  86 

■  80 

•  78 

■  m 

-139 

■  94 

■  97 

-  8i 

-  76 

•  86 

■  89  xd 

■  il 

•  \k 

■  85 

i-    I 

68  —  72 
3|-  4 

UU 
99 

8) 
i 

eg 

81 


-112 
-101 

-  90 

-  h 

-  3J 

-  85 


Rise 

+  or 
Fall 


-li 


Preset  i 

Yield 

p.o. 


i  s,  d, 
4  6  0 
6  5  0 
8  13  0 
4  10  a 
4  2  4 
4  7  6 
4  0  9 

Nil 
4  6 
4  6 
4  a 
6  7 

4  12 

5  4 


5  12  0 


7  6  6 
6  6  5 

8  0  0 

5  11  1 
Nil 
Nil 

6  8  1 
4  9  1 
6  13  4 

fill 


6  6  0 


ELECTRICAL   RAILWAYS   AND   TRAMWAYS.— COLONIAL   AND    FOREIGN. 


Angle- Arg.  Trams,  Ist  Pref,     .. 

Do,    and  Pref 

Do,    4%  Deb 

Do,    44%  Deb 

Do.    5%  Deb 

Auckland  Trams,  6%  Deb, 
Bombay  Eleo.  S.  &  Trams,  Pref. 

Do.    44%  Deb 

Do.    6%  2nd  Deb 

Brazilian  Traction  Light    and  1 
Power  J 
B.'isbane  Trams  Invt.i  Ord, 

Do.    6%  Pref 

Do,    44%  Deb 

B.  Oolnmbia  Eleo.  Rly,,  Def,    .. 

Do,    Pref.  Ord 

Do,    6%  Pref 

Do,    44  %  Ist  Mort.  Deb,      .. 

Do,    44  %  Vanoonver  Deb,   . . 

Do,    4i%Con.  Deb 

Oilcatta  Trams,  Ord 

Do,    6%  Pref 

Do,    44%  Deb 

Bape  Eleotrio  Trams 

Olty  Baenos  Aires  Trams  (1904) 

Do.    4%  Deb 

Colombo  Eleo.  Tr.  &  Lt.,  6  %  Deb. 
Havana  Eiec.  Rly.,  6  %  Bonds 
Ealgoorlie  Eleo,  Trams  ..        .. 

Da,    6  %  A  Deb 

Do.    6%BDebi 


6 

64 

54 

6 

6: 

6* 

100 

4 

4 

100 

44 

4^ 

100 

6 

5 

100 

6 

5 

10 

6 

6 

100 

44 

41 

100 

6 

6 

sioo 

6 

6t 

6 

8 

8t 

S 

6 

5 

100 

4* 

44 

100 

8 

8t 

100 

6 

6 

100 

6 

5 

40 
IOC 

4; 
4 

44 
4* 

100 

4 

H 

6 

7* 

6t 

6 

6 

5 

100 

44 

44 

1 

5 

6 

61 

5 

100 

4 

4 

100 

B 

5 

$1000 

K 

5 

I 

Nil 

100 

6 

5 

100 

8 

4-   4g 

9U-  93* 
964-  884 
984-1004 
100  —102 

101-  114 

94  -  96 
96  —  99 

89  —  91 

7i-    7i 
4|-    64 
99  — 1C2 
121  -124 
109  —113 
99  —102 
100  —103 
100  — 1C4 
8?  —  92 
6  —    64 
4J-    6| 
96  —  99 

ii-      H 

fi-    fi 

92  -  97 
904-  944 
944-  984 

85  —  90 

1—28 


5  11    4 

,  , 

5  18  11 

+  * 

4    5    7 

4  11    5 

4  19    6 

,  , 

4  18    0 

, , 

6    4    4 

.  , 

4  13    9 

5    1     0 

-2 

6  11     1 

5    5    0 

4    8  11 

4    8    3 

6    9    1 

5    6    2 

4  18    0 

4    7    6 

4    6    7 

4  12    6 

6  15    5 

4  17    7 

4  11    0 

6    3    1 

-  4 

4  13    0 

4    2    6 

6    5  10 

5    1    6 

Nil 

5  11    1 

—7 

La  Plata  Eleo,  Trms,  Ord. 

Do,    Pref 

Lisbon  Bleo.  Trams,  Ord. 

Do,    6%  Pref 

Do,    6  %  Deb 

Madras  Eleo.  Tr.  6%  Cum.  Pref. 
„  Bleo.  Tr.  (1904),  Deb,  .. 
Manaos  Trams  &  Lt.,  1st  Deb, . . 
Manila  Bleo.  R.and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Geh.  Con.  6  %  Bonds    .. 

Do.    6%  Bonds 

Para  Blec.  Rlys.  &  Lt,i  Ord,    .. 

Do,    6%  Pref 

Do,    6%  Ist  Deb 

Perth  (W.A.)  Bleo.  Tr.,  Ord.    .. 
Rangoon  El.  Tr.  &  Bap.,  Pref, .. 

Do.    44%  Ist  Deb 

Rio de  Janeiro  Trams,  IstMort.  | 
6  %  Bonds  J 

Do.  6%  Mort.  Bonds 
Bao  Paulo  Tram,  Lt.  and  P. ) 
6  %  1st  Deb,  / 
Singapore  Trams,  5  %  Deb,  . . 
Southern  Bl.  Tr.  B.A.,  6  %  Deb. 
Un,  Bleo.  Trams  Montevideo  .. 

Do.    6%  Pref 

Do.    6  %  Ist  Deb 

Winnipeg  Bleo,  Rly,,  44  %  Deb 


1 

1 

4?cl. 

6 

1 

6 

6t 

1 

6 

6 

100 

6 

5 

6 

6 

6 

100 

6 

5 

100 

6 

5 

$1000 

B 

5 

$100 

7 

7 

,  , 

B 

5 

100 

6 

6 

B 

10 

lOf 

6 

6 

6 

100 

6 

6 

1 

54 

6 

6 

6 

100 

44 

44 

•  • 

6 

5 

100 

6 

5 

$300 

6 

5 

100 

6 

5 

100 

6 

5 

6 

7 

7 

B 

6 

6 

100 

B 

5 

100 

44 

44 

i-   4 
i-  I  xd 
1-  ij 
ii-  ift 

91  —  96 

4|-    4i 
101  —103 

97  —  99 

874-  894 
89^—  914 
1-2  —  94 
5i-  H 
4|  -  64 
984-1004 

14-     11 
5—64 
95  —  97 

984-lCO.i 

834-  f04 

100  —  103 

86  —  90  xd 
93  —  95 
41-    5 

4ii-    5A 
97  -100 
984 -1004 


—2 
-4 

-i 


-2 

-4i 

-14 


0 

16 

1 

4 

17 

17 

13 

1 

16 
8 
7 


18  10 


17 

19 

0 

9 

12 


4  19  6 

5  10  6 
4  16  2 

6  11  1 

6  5  3 

7  0  0 
6  18  7 
6  0  0 
4    9  7 


MANUFACTURING  COMPANIES. 


Arou,  Ord. 

Do,    6%  Pref 

Baboook  &  Wtloox  .. 

Do.    Pref. 
BritiBb  Aluminium,  Ord, 

Do.    6  %  Cum.  Pref.  . . 

Do,    6  %  Prior  Lien  Debs 

Do,    Deb.  Stk 

B  I.  AHelsby  Cables      .. 

Do.    Pref, 

Do.    Deb 

Briash  Thomson-Houston,  Deb 
British  Westinghouse,  Pref, 

Do,    Deb 

Do,    6%  Prior  Hen    .. 
Browett,  Lindley,  Ord.  .. 

Do,    Pref 

Brush,  7  %  Pref 

Do,    6  %  Prior  Lien  Deb, 

Do,    44%  Deb   .. 
.    Do.    44  %  Second  Deb, 
Callender's  Cable  . . 

Do,    Pref 

Do.    Deb 

Oastner-Eellner    ..        .. 

Do.    Deb,..        ..        ,. 


1 
1 
1 
1 

1 

1 

100 

100 

E 

6 

100 

iOO 

8 

100 

100 

1 

1 

a 
100 
100 
100 

B 

6 

100 

1 

100 


7 

6 

16 

6 


6 

5 

10 

6 

if 

Nil 
4 
6 


Nil 
6 

16 

6 

44 
20 

44 


6 
5 
5 

6 
44 

44 

v 

6 


5 
44 

5 

44 

44 


8  12    4 

, , 

7  18     4 

3  —    3J 

■» 
—  r« 

5    2    3 

lA-  w. 

4    3    6 

1  -  14 

+  52 

•  • 

u-    \i 

6    8    0 

9;;  -  m 

5    4    2 

85  —  87 

6  15    0 

8i-  eixd 

5  14    3 

(;  —   64 

4  12    4 

100  -103 

4    7    5 

925  -  951 

4  14    0 

u-  14 

Nil 

66  —  6;^ 

6  15  11 

100  -103  xd 

6  16    6 

a/.  -8/. 

Nil 

8,'-  -  8  6 

Nil 

0-      } 

Nil 

704-  754 

6  12    5 

854  -  404 

a    2    2 

28  —  27 

16  13    4 

11  -  llj 

6    7    8 

4  -   H 

4  17    7 

96  -  99 

4  10    6 

3^^-    3}» 

6    17 

102  -105 

4    5    9 

Orompton  ft  Co.,  Deb.    .. 
Dick,  Kerr 

Do,    Pref, 
Bdison  &  Swan,  A,  £8  paid 

Do.    fully  paid  .. 

Do,    4%  Deb 

Do,    6  %  Second  Deb, 
Electric  Oonstrnotion    .. 

Do,    Pref. 
Greenwood  &  Batley,  Pref, 

Do     Deb 

General  Blectrlo,  6%  Pref. 

Do,    Deb 

Henley's,  Ord.        ..        .. 

Do.    Pref,  .. 

Do.    Deb 

India-Rubber,  Q.  ft  T.    .. 

Do,    Pref 

Telegraph  Oonstroction.. 

Do,    Deb 

WH'ons  *  Robinior,  4%  1st) 

Molt.   Deb I 


100 

6 

1 

Nil 

,  , 

1 

6 

6 

6 

Nil 

6 

Nil 

,   , 

100 

4 

4 

100 

B 

5 

1 

6 

1 

T 

7 

10 

t 

7 

100 

5 

10 

6 

6 

100 

4 

4 

B 

16 

lot 

B 

!l 

44 

100 

44 

10 

74 

10 

B 

6 

la 

20 

5f 

100 

4 

4 

100 

4 

.4 

644  -  694 

A-    ^ 

I-      i 
0  — 

li-    1: 

58  —  62 
63  —  63  xd 


h€ 


6|—    7J 
9a  —  94 

94-  lOJ 
87  —  92  xd 
12i-  13 

101—103 
1.3J-  Uk 
9i-  104 
87  —  39 
96  —  98 

66  —  GO 


8  8    0 

6  17    2 
MU 
Nil 

6  9    1 

7  7  1 
7  5  6 
6  11    9 

9  18  2 
0  4  2 
6  14    8 

4  7  11 

5  15  5 
4  8  11 
4    7    5 

6  5  8 
4  18  9 
6  8  1 
4    1    8 

6  13    4 


*  Unless  otherwise  stated  all  shares  are  fully  [aid. 


t  Interim  dividend. 


Bank  rate  of  Discount  S>  pop  cent.,  October  2nd,  1913. 
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SWEDISH  EXPORTS  OF  ELECTRICAL 

GOODS. 


The  followingr  Btatistics  of  the  fxporta  of  electrical  and  Bimilar 
ffoodB  from  Sweden  in  1911  are  very  intereBting  ae  revealinsr  a  con- 
tinuance of  the  development  of  the  Swedish  manufactnrinjf 
position  ;  fipureB  for  1910  are  piven  for  purposes  of  comparison, 
and  notes  of^increapes  or  decreases  have  been  added;  it  will  be 
noted  that  Sweden's  capacity  for  exportinjr  to  markets  in  which  we 
compete  is  rapidly  eztendinif,  both  as  to  the  quantity  exported  and 
as  to  the  rani^e  of  markets  : — 


1910. 

1911. 

Inc.  or  dte. 

Kroner. 

Kroner. 

Kronor. 

'an£»,'4'0. — 

To  Finland 

,,   HuHsia 

„   Other  countrie« 

5«,000 

18«,00f> 

66,<XKJ 

44,000 
91.000 
63,fX>0 

—  14,000 

—  96,000 

—  s.oorj 

Total 

310,000 

198,000 

—    112,000 

Electric  incandexcent  lamps. — 

To  Finland  

„  Rutsia  ... 

„  Denmark 

„  Germany         

,,  Great  Britain  ... 

„  Argentina 

„  Other  countries 


1910. 

Kronor. 

31,000 
106,000 
33,000 
47,000 
2-^.000 
26,000 
16,000 


1911. 

Kronor. 

29,0(0 
41,000 
44,000 
44,000 
1 5,000 

24,000 


Inc.  or  dec. 
Kronor. 


Copper  wire  catered  with  textile  thread*. — 

To  Rossi 

„   Denmark 

„   Great  Britain 

„   Other  countries 


-f 


+ 


2,000 
65,000 
11,000 

.S,000 

7,000 
26.000 

8,000 


Total 


Steam  engines. — 

To  Russia  ... 
„  Denmark 
,,   Argentina 


Total 

281,000 

197,000 

— 

84,000 

„   Other  countries 

ynamos  and  parts  thereof. — 

Total 

To  Norway           

564,000 

837,000 

+ 

273,000 

Steam  turbines. — 

„   Finland           

149,000 

171,000 

+ 

22,000 

„   Russia 

53,000 

88.000 

+ 

35,000 

To  Russia 

„   Germany         

39,000 

98,000 

+ 

59,000 

„   Finland 

„   Great  Britain 

93,000 

79,000 

— 

14,000 

„   Holland 

„   Spain 

63,000 

119,000 

+ 

56,000 

„   Other  countries 

„   Australia         

11.3,000 

47.000 

— 

66,000 

„   Canada             

127,000 

294,000 

4- 

167,000 

Tota 

„   Other  countries 

32,000 

123.000 

+ 

91,000 

207,000 

131,000 

96,000 

22,000 

350,000 
63,000 

190,000 
40,000 

4- 
-1- 

+ 

143,000 
68,000 
94,000 
18,000 

45(5,000 

643,000 

187,000 

365,000 
26,000 
23,000 
39,000 

493,000 
27,000 

101,000 

+ 

128,000 

1.000 

23,000 

62,000 

453,000        621,000 


168,000 


171,000 

184,000 

+ 

13,000 

38,000 

29,000 

— 

8,000 

35,000 

11,000 

— 

34,000 

19,000 

30,000 

+ 

11,000 

Total        ...      1,233,000 

Electric  motors  and  parts  thereof.' — 

To  Norway  

„    Finland 
„   Denmark 

„    Great  Britain 

„   Spain 

„    Brazil 

,,   Argentina       

„   Other  countries 

Total 

Transformers  and  parts  thereof — 

To  Norway 

„  Russia  ...         

„  Denmark 

,,  Spain    ...         ...         . 

„  Australia 

„  Canada  

„  Mexico 

„  Other  countries 


1,856,000         +    623,000 


263,000        254,000 
Krona  »  Is.  Ud. 


9,000 


302,000 

018,000 

+ 

316,000 

27.000 

58,000 

+ 

31,000 

61,000 

30,000 

— 

31,000 

119,000 

174,000 

+ 

55,000 

20  000 

12,000 

— 

8,000 

29  000 

— 

— 

29,000 

77.000 

18.000 

— 

59,(100 

37,000 

133,000 

+ 

96,000 

672,000   1,043,000    +  371,000 


75.000 

260,000 

+ 

185,000 

15,000 

— 

— 

15,000 

33,000 

— 

— 

33  000 

— 

96,000 

+ 

96.0(0 

37.oro 

63,000 

+ 

26  0(0 

200,000 

124,000 

— 

76,000 

19.(00 

— 

— 

19,000 

13  000 

12,000 

— 

1,000 

Total 

Telephone  imtruments,— 

To  Norway 
„    Finland 
,,   Russia  ... 
„   Denmaik 
„  -Hollar  d 
„   Great  Britain... 
„    Mexico... 
,,   British  S.  Africa 
„   Other  countries 

Total 


392,000         555,000         +    163,0C0 


77,000 

46,000 

— 

31,000 

279,000 

514,000 

+ 

235,000 

1,372,000 

1,231,000 

— 

141,000 

224,000 

132,000 

— 

92.000 

lCO,(iOO 

349  000  . 

+ 

189,000 

1,983.000 

1.688.000 

— 

24  5,000 

116,000 

155,000 

+ 

39,000 

— 

199,000 

+ 

199,000 

54,000 

721,000 

+ 

667,000 

4,215,000      5,035,000         +    820,000 


Petroleum  andbennne  motors. — 


To  Norway 

477,000 

884,000 

+ 

407,000 

„   Finland 

244  000 

249,000 

+ 

5,000 

,,  Russia 

...      2,527,000 

2,308,000 

— 

219,000 

„   Denmark 

206,(00 

1.33.000 

— 

7.3,000 

„   Germany 

46r.f00 

652,(00 

+ 

191,000 

„   Holland 

292.000 

206,000 

— 

86,(00 

„   Great  Britain  ... 

190,000 

291.000 

+ 

101,000 

„   Italy     

150  000 

103,000 

— 

4  7,000 

„    Austria 

346,000 

291.000 

— 

65,000 

,,    Other  countries 

283.000 

1  034.000 

4 
+ 

751  000 

Total 

..      5,176,000 

6,151,000 

975,000 

Turbiiies. — 

To  Finland 

41,000 

12,000 

— 

29  000 

„   Great  Britain  ... 

72,000 

104,000 

4- 

32,000 

„   Canada... 

236,000 

111.000 

— 

125  000 

„   Japan  

— 

118,000 

+ 

118.000 

,,   Other  countries 

31,000 

17  9,000 

+ 

148,000 

Total 


380,000        624,000         +    144,000 


Arc  and  Spark  Wireless  Systems. — Users  of  continnoas 

oscillations  in  radio-telegraphy  claim  that  these  waves  are  less  ab- 
sorbed in  passing  over  the  surface  of  the  earth  than  are  damped  wave 
trains  produced  by  spark  sending.  Attempts  to  verify  this  claim 
experimentally  have  shown  no  appreciable  difference  in  abforption 
over  moderate  distances.  In  order  to  extend  these  fxperiments 
over  greater  distances,  a  30-KW.  arc  operated  by  5u0-volt  D  c.  was 
installed  in  the  high-power  station  at  Arlirgton.  Virginia,  and  the 
results  obtained  were  communicated  by  Dr.  L.  W.  Austin,  in  a 
recent  issue  of  the  Journal  of  the  Washington  Acadtmv  of  Sciences. 
As  these  results  have  been  much  quoted  in  connection  with  the 
British  Imperial  system,  it  may  be  of  interest  to  indicate  their 
nature. 

Comparisons  were  made,  at  a  wave  length  of  4,100  m.,  between 
the  current  received  at  St.  Augustine,  Florida  :— (a)  When  sendirg 
on  the  arc  system  with  47-53  amps,  current  in  the  aerial.  C^) 
When  sending  from  a  500-cjcle  spark  100-120  amps,  in  the 
antenna. 

The  distance  between  the  two  stations  was  530  nautical  milep. 
The  received  currents  were  measured  by  the  calibrated  detector 
galvanometer  method,  and  it  was  found  that  they  were  directly 
proportional  to  the  radiation  currents  at  Arlington  within  10  per 
cent.,  i.e.,  at  this  distaiice  there  was  no  evidence  of  a  difference  in 
the  absorption.  This  agrees  with  the  results  reported  by  Dr. 
Austin  in  March,  1912  (and  mentioned  by  Mr.  Marconi  in  his  recent 
evidence),  concerning  the  relative  ground  abt-<  rption  for  damped 
and  undamped  oscillations  over  a  distance  of  30  miles.  From  these 
experiments.  Dr.  Austin  concluded  that  within  the  limits  of  the 
errors  of  observation,  the  ground  absorption  for  that  particular 
part  of  the  country  was  the  same  in  the  case  of  both  undamped 
and  moderately  damped  oscillations. 

The  Arlington  results  were  verified  by  the  shunted  telephone 
method  using  a  slipping-oontact  detector  at  New  Orleans,  amd  also 
at  Key  West,  both  places  being  approximately  900  miles  from 
Washington.  The  receiving  apparatus  was  next  placed  on  the 
Arkansas,  and  taken  to  Colon.  1,800  nautical  miles  from  Arlington. 
There  the  receiving  apparatus  was  taken  to  the  naval  radic- 
telegraphic  station,  and  during  two  days'  tests  the  arc  signals  were 
heard  by  day  and  night,  whereas  the  spark  signals  were  heard  only 
after  dark.  These  observations  indicate  that  at  1,800  miles  the 
continuous  waves  showed  a  smaller  degree  of  absorption  than  the 
damped  waves,  but  since  the  tests  were  made  at  a  season  (late  in 
Decembtr)  when  exceptional  days  occur  which  might  differently 
affect  the  two  systems  of  operation,  an  additional  series  of  observa- 
tions was  made  during  the  recent  voyage  of  the  Stilem  to  Gibraltar 
and  back.  In  verification  of  the  Colon  experiments,  it  was  found 
that  for  distarces  over  1,400  miles  the  arc  (as  judged  by  day-time 
reception)  was  equal  to,  or.  somewhat  better,  than  the  spark, 
notwithstanding  the  fact  that  the  s{>aTk  radiation  current  at 
Arlington  was  considerably  more  than  twice  as  great  as  the  corree- 
ponding  arc  current.  Messages  were  continuously  received  by  both 
arc  and  spark  in  the  day-time  up  to  2.100  miles.  Several  times  day 
signals  were  heard  at  greater  distances,  the  arc  being  uniformly 
loader,    Night  signals  were  he^rd  all  the  way  to  Gibraltar. 
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A  New  Method  of  StartiDg  Mercurj-Tapour  Apparatus. 

By   John   S.   Andebson. 
(.Section  A.      Abstract.") 

Is  the  best  types  of  mercury-vapour  lamps  and  rectifiers  at  present 
on  the  market,  the  arc  is  started  by  tilting-  the  lamp  or  rectifier, 
either  by  hand  or  automatically.  This  tilting  arrangement  is 
very  often  inconvenient.  This  is  found  to  be  especially  the  oape 
when  one  is  dealing  with  lamps  ufed  for  scientific  purposes.  For 
example,  in  carrying  out  experiments  on  the  Zeeman  ffi'pct  a 
mercury-vapour  arc  lamp  is  extremely  suitable.  But  the  diiiiculty 
arises  from  the  fact  that  the  lamp  mut-t  be  placed  between  the 
poles  of  an  electromagnet,  the  distance  between  the  poles  being 
usually  so  small  that  any  tilting  apparatus  that  may  be  employed 
interferes  with  the  proper  mounting  of  the  lamp. 

Mr.  G.  B.  Burnside  and  the  author  have  overcome  this  diflBcuHy 
by  constructing  a  lamp  which  may  be  fixed  in  position  between  the 
poles  of  an  electromagnet,  or  in  any  other  Fuitable  position,  and 
then  started  without  havin?  to  be  tilted.  This  is  brought  about 
by  the  employment  of  a  heating  arrangement  near  one  of  the 
electrodes,  preferably  the  negative  electrrde.  The  lamp  tube  is 
provided  with  a  small  vessel  near  this  electrode,  the  vessel  having  a 
reentrant  portion  or  recess  in  which  a  heating  element  is  placed. 
The  part  of  the  tube  immediately  above  this  small  vessel  and  its 
recess  is  constricted.  The  heating  element  may  conveniently 
consist  of  a  small  coil  of  platinum  wire  wound  round  a  suitable 
support  ;  it  may  be  placed  in  the  recess  of  the  small  vessel 
or  removed  at  will,  without  interfering  with  the  vacuum  of  the 
lamp.  The  heating  coil  of  wire  is  connected  in  series  or  in  shunt, 
in  the  latter  case  being  provided  with  an  automatic  cut-out.  An 
external  resistance  is  placed  in  series  with  the  lamp.  Before 
starting,  the  small  vessel  is  full  of  mercury,  which  forms  a 
continuous  connection  inside  the  lube  between  the  positive  and 
negative  -electrodes.  When  the  electrical  current  is  switched  on, 
the  heating  coil  becomes  incandescent,  and  the  heat  given  off  by  the 
wire  goes  to  raising  the  temperature  of  the  vessel  and  its  contained 
mercury,  there  being  no  appreciable  loss  by  radiation  into  the 
surrounding  air.  Very  little  heat  is  required,  bpcause  the  first 
bubble  of  mercury  vapour  formed  rises  to  the  constricted  portion  of 
the  lamp  and  is  there  caught,  thus  breaking  the  continuity  of  the 
mercury  inside  the  lamp  and  starting  the  arc.  Owing  to  the 
resistance  of  the  mercury  vapour,  which  is  formfd  once  the  arc  is 
started,  the  current  is  cut  down  to  the  value  rfquired  for  running 
the  lamp.  The  platinum  wire  of  the  heating  element  can  be  made 
of  such  a  thickness,  and  the  external  resistance  can  be  so  adjusted, 
that  the  wire  does  not  emit  heat  when  the  lamp  is  working,  but 
becomes  incandescent  when  the  lamp  is  started,  the  action  being 
quite  automatic. 


Trade  Unions  and  Co-partnersliip. 

By  John  B.  C.  Kebshaw. 

^Section  F.     Abstract.) 

The  author  in  this  paper  discussed  the  statistics  of  the  co-partner- 
ship movement  in  the  light  of  the  facts  and  figures  given  in  the 
latest  Government  report  on  profit-sharing  and  labour  co-partner- 
ship in  the  United  Kingdom,  and  then  dealt  with  the  causes  of  past 
failures,  more  especially  with  the  objections  of  the  trade  unions 
and  their  leaders  to  all  extensions  of  the  movement  beyond  its 
present  limited  field  of  application.  The  author's  proposals  for 
overcoming  trade-union  hostility  were  ; — 

1.  Perfect  freedom  for  all  workers  to  join  their  respective  unions 
if  so  inclined. 

2.  Recognition  of  trade-union  rates  of  pay  as  a  basis  of  the  co- 
partnership scheme. 

.3.  Election  of  selected  labour  leaders  in  each  industry  and  locality 
as  directors  of  large  firms  or  companies. 

The  objections  that  might  be  raised  to  these  propofals— by  r  ritics 
from  both  sidef — were  discussed  in  some  detail,  and  the  author 
expresFed  the  opinion  that  the  wave  of  unrest  which  is  still 
troubling  the  industrial  world  in  all  countries  will  only  be  calmed 
and  give  place  to  more  harmonious  co-operation  between  capital  and 
labour,  when  the  manual  workers  are  given  a  larger  phare  of  ^he 
profits  of  industry  and  agrrater  stake  than  they  now  possess  in  the 
welfare  and  prosperity  of  thpir  country. 

Co-partnersllip,  in  the  author's  opinion,  is  the  most  simple  and 
effective  means  for  bringing  about  this  change  in  the  OTeanisaticn 
of  our  industries,  and  at  the  same  time  preserve  that  f  fBciency  of 
financial  and  technical  control,  without  which  no  induf-try  ran 
succeed  in  these  modern  days.  Past  failures  in  the  attempts  to  run 
industries  entirely  by  working  men  for  the  workers'  own  benefit 
have  proved  the  need  for  a  closer  co-operation  betwern  Capital, 
Brains  and  Labonr.  There  are  three  fssPntiaJs  requirfd  for  the 
successful  conduct  of  modern  manufacturing  industries  :  (1)  A 
plentiful  and  cheap  supply  of  capital  ;  (2)  a  plentiful  supply  of 
skilled  and  contented  labour  ;  (3)  skilled  technical  and  business 
management  which  can  take  'nstant  advantage  of  all  rppnttunitips 
oflferfd  for  improving  the  manufacture,  and  of  extending  the  market 
foir  the  finished  good?. 

The  CO  partnership  principle  is  the  one  which  offers  the  best 
chance  of  attaining  these  three  conditions  of  success,  and  if  trade- 
union  hostility  to  the  principle  could  be  disarmed,  •  the  movement 
would  extend  with  amazing  rapidity.  • 


The  Nomenclature  and  Definitions  of  Magnetic  and 
Electrical  (Quantities. 

Report  of  the  Committee. 

{.Section  A.    Abstract.) 

The  report  consists  of  a  discussion  on  the  present  nomenclature 
and  definitions  of  electrical  and  magnetic  quantities,  together  with 
various  alterAtions  that  have  been  proposed  at  times,  and  some 
new  suggestions. 

The  names  of  several  quantities  in  electrical  and  magnetic 
science  are  at  present  in  a  much  confused  state,  several  synonyms 
being  employed,  and  these  are  in  some  cases  inconsistent  with  one 
another.  A  definite  and  simple  name  for  each  conception  is  highly 
desirable. 

The  allotment  of  special  names  for  units  is  a  matter  requiring 
very  great  care  and  examination  of  past  experience  in  the  popular 
acceptance  of  units.  There  is  no  doubt  that  a  name  helps  people. 
At  the  same  time,  it  is  not  in  general  desirable  to  create  separate 
names  for  the  units  of  quantities  closely  related  to  one  another. 

That  a  consistent  and  homogeneous  system  of  symbols  for  the 
important  units  is  a  great  convenience,  will  be  generally  agreed. 
The  International  Electrotechnical  Commission  has  agreed  upon  a 
few  symbols,  and  has  made  some  important  suggestions,  that  are 
under  consideration  and  trial.  These  are  quoted  at  length,  and  the 
bearing  of  these  proposals  on  a  general  scheme  is  considered  in 
detail  in  the  report.  The  substance  of  the  report  does  not  lend 
itself  to  abstracting. 


The  Radio-Elements  and  the  Periodic  Law. 

By  Fredebick  Soddy,  M.A.,  F.R.S. 

(Section  B.     Abstract.) 

DuEiNG  the  present  year,  1913,  the  general  law  governing  the  pas- 
sage through  the  periodic  table  of  the  elements  in  process  of  radio- 
active change  has  been  discovered.  As  the  result  it  is  possible  to 
write  the  three  disintegration  series  of  uranium,  thorium  and 
actinium  across  the  periodic  table,  so  that  each  member  falls  into 
its  proper  place  in  the  case  of  the  27  members  the  chemistry  of 
which  is  known. 

The  chemical  analysis  of  matter  is  thus  not  an  ultimate  one.  It 
has  appeared  ultimate  hitherto,  on  account  of  the  impossibility  of 
distinguishing  between  elements  which  are  chemically  identical 
and  non-separable  unless  these  are  in  process  of  change  the  one  into 
the  other.  But  in  that  part  of  the  periodic  table  in  which  the 
evolution  of  the  elements  is  still  proceeding,  each  place  i^  seen  to 
be  occupied  not  by  one  element,  but  on  the  average,  for  the  places 
occupied  at  all,  by  no  fewer  than  four,  the  atomic  weights  of  which 
vary  over  as  much  as  eight  units.  It  is  impossible  to  bel-'eve  that 
the  same  may  not  be  true  for  the  rest  of  the  table,  and  that  each 
known  element  may  be  a  group  of  non-separable  elements  occupying 
the  same  place,  the  atomic  weight  not  being  a  real  constant,  but  a 
mean  value,  of  much  less  fundamental  interest  than  has  been 
hitherto  supposed.  Although  these  advances  show  that  matter  is 
even  more  complex  than  chemical  analysis  alone  has  been  able  to 
reveal,  they  indicate  at  the  same  time  that  the  problem  of  atomic 
constitution  may  be  more  simple  than  has  been  supposed  from  the 
lack  of  simple  numerical  relations  between  the  atomic  weights. 


Effect  of  Atmospheric  Conditions  on  the  Strength  o< 
Wireless  Signals  received  at  Liverpool. 

By  Prof.  E,  W,  Marchakt,  D.Sc. 
(Section  G.  Abstract.)] 
Measurements  have  been  made  over  a  considerable  period  of  time, 
but  those  described  herein  deal  mainly  with  obpervations  during 
the  month  of  July.  The  most  accurate  observations  have  been 
obtained  with  signals  sent  out  by  the  observatory  at  the  Eiffel 
Tower  at  10.45  a.m.  and  11.45  p  m.  The  method  adopted  in  the 
earlier  tests  was  to  use  a  "  Perikon "  detf ctor  in  series  with  a 
galvanometer  and  telephones,  the  measurement  of  strength  being 
made  by  the  cumulative  deflection  due  to  a  series  of  known  signals. 
This  method  was  not  found  satisfactory  with  the  Paris  signals  for 
which  the  antenna  current  used  was  known,  and  in  the  later  tests 
an  Einthoven  string  galvanometer  has  been  employed  by  wh"ch 
the  strength  of  signal  for  each  individual  spark  at  Paris  could  be 
observed  to  within  ±  5  per  cent.  The  results  obtained  show  that 
there  is  a  maximum  variation  from  06  to  13  in  the  strength  of 
the  signals  received  on  different  days  in  the  same  month  ;  the 
average  strength  of  signal  being  assumpd  to  be  I'l,  and  that  the 
current  received  on  a  fine,  clear  night  is  about  17  times  as  strong  m 
that  received  in  the  day  time. 

Although  no  certain  relationship  ran  yet  be  regarded  as 
eitabli(-hed  between  the  strength  of  a  signal  and  the  weather  con- 
ditions at  the  sending  and  receiving  stations,  so  far  observation  has 
shown  that  rain  in  Paris  always  corresponds  with  a  diminution  in 
strength  of  received  signal.  In  one  case,  with  a  wind  of  C  metres 
per  second  velocity,  blowine  in  a  N.W.  direction,  the  signal-strength 
fell  to  half  its  normal  value.  The  most  favourable  condition  for 
signalling  appears  to  be  a  cloudy  sky  at  both  sending  and  receiving 
stations,  the  signals  being  weaker  when  the  sky  is  clear  or  covered 
with  light  clouds.  Rain  at  the  receiving  station  appears  to  have  a 
comparatively  small  influence  on  the  strength  of  the  received 
signals. 
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The  rebult  of  a  set  of  special  pifirnala  eent  from  the  Eiffel  Tower 
on  the  evening  of  Satnrday.  July  26th,  1913  (by  the  court^-oua 
arranErement  of  Comm.  Ferri6),  at  intervals  uf  30  minntefl,  bx-twepn 
7  and  10  p.m.  (which  includes  the  time  of  Bunn#-t),  hhowB  that  the 
increase  in  strength  of  nijjht  Bicrnals  occurs  just  after  sunset,  there 
beine  an  abrupt  increase  in  strenpth  of  about  70  per  cent.  This 
change  is  quite  sudden,  there  being  comparatively  little  alteration 
n  signal-strength  until  the  Pun  has  set  and  no  perceptible  increase 
n  strength  afterwards.  There  appears  to  be  some  evidence  that 
signals  are  slightly  stronger  just  after  sunset  than  during  normal 
night  conditions. 


Atmospheric  Refraction  and  il)sorption  In  TVIrelesa 

Telegraphy. 

By  W.  H.  EccLES,  D.Sc. 

(Section  G.   Ahgtract.') 

It  peems  to  be  agreed  among  the  mathematicians  who  have  worked 
at  the  subject  that  wireless  telegraph  signals  could  not  be  trans- 
mitted a  quarter  way  round  the  globe  by  mesns  of  diffraction. 
According  to  some  numerical  results  of  J.  W.  Nicholpon.  a  station 
rated  at  more  than  a  million  kilowatts  would  be  required  for  com- 
munication with  Buenos  Ayres  if  diffraction  alone  were  utilised. 
These  calculations  have  all  been  made  on  the  supposition  that  the 
earth  is  a  perfect  electrical  conductor,  and  that  the  medium 
surrounding  it  is  electrically  homogeneous  ;  but  these  conditions 
are  by  no  means  fulfilled,  and  it  has  been  suggested  that  the  trans- 
mispion  of  signals  to  great  distances  is  successful  either  because  the 
earth  is  not  a  perfect  conductor  or  because  the  air  is  not  a  perfect 
dielectric. 

At  night  signals  may  travel  to  remarkable  distances  whatever 
their  wave-length,  and  this  suggests  reflection  rather  than 
refraction  ;  in  the  day  signals  of  great  wave-length  travel  best, 
which  suggests  refraction.  The  hypothesis  introduced  by  the 
author,  which  attempts  to  account  for  this,  is  based  on  the  assump- 
tion that  the  sun's  rays  ionise  the  atmosphere  in  such  a  way  that 
the  concentration  of  ions  increases  gradually  as  we  ascend  in  the 
atmosphere.  In  this  event,  a  ray  started  horizontally,  say,  will 
pursue  a  curved  path  with  its  concavity  towards  the  earth  ;  and 
thus,  if  the  ionisation  is  great  enough,  an  electric  ray  may  follow 
and  overtake  the  curvature  of  the  earth. 

The  fundamental  theorem  is  that  the  velocity  of  electric  waves 
through  a  gas  is  increased  by  the  presence  of  ions  of  molecular 
size  in  the  gas.  The  velocity  of  long  electromagnetic  waves  will 
thus  exceed  the  velocity  of  light  in  an  ionised  medium.  It 
may  be  remarked  that  if  space  is,  as  suggested  by  Schuster,  in 
some  degree  conductive,  long  electric  waves  should  travel  faster 
than  light  waves  from  the  sun  to  the  earth. 

Calculations  indicate  that  if  a  suitable  mathematical  law  of 
variation  of  refractive  index  could  be  assigned,  the  fall  of  intensity 
of  signals  with  distance  might  be  accounted  for  numerically  with- 
out any  absorption  whatsoever.  Something  rather  less  extreme 
than  this  is,  however,  to  be  looked  for,  since  formulse  that  have 
been  deduced  for  the  absorption  in  highly  ionised  air  prove  that 
some  absorption  is  to  be  expected  in  the  case  of  rays  traversing  the 
hij;her  levels  of  the  atmosphere. 


Short  Heat  Tests  of  Electrical  Machines. 

By  W.  R.  CooPEK,  M.A.,  B.Sc. 

{Section    G.   Abstract.') 

Tksts    of    dynamo-electric    jnachinery  are  generally   carried   out 
extending  over  six  hours  in    order   to   determine    the    maximum 
temperature  rise.      Suggestions  have  been   made  that  such    tests 
might  be  considerably  shortened    by  assuming  that  the  curve  of 
temperature  rise  is  a  logarithmic  curve.     The  author  gives  a  brief 
account  of  the  methods  that  have  been  proposed,  and  points  out 
that  the  "thermal  time  constant,"  on  which  the  behaviour  of  a 
body  in  heating  and  cooling  largely  depends,  should  be  found  most 
easily,  and  under  less  complex  conditions,  from  the  cooling  cuive. 
In  order  to  test  the  applicability  of  the  various  methods,  tests  were 
made  upon  a  5-K\v.  motor-driven  dynamo.     The  curves  of  tempera- 
ture rise  were  found  to  be  fairly  logarithmic.     The  usual  metbcd 
of  running  a  machine   on  test  is  to  run  on  constant  output  with 
constant  voltage,  which  necessitates  increasing  the  input  to  the 
field  coils  as  their  resistance  rises.     A  truly  logarithmic  curve  can 
only  be  expected  if  the  input  of  heat  is  at  a  constant  rate,  so  that 
a  better  result  would  be  expected  if  a  aoachiue  were  tested  with 
constant  input  to  the  field  coils,  the  output  of  the  machine  being 
constant  but  at  varying  voltage.     Actually  this  method  of  testing 
was  not  found  to  give  an  improved  result.  Graphical  methods  appear 
to  give  better  results   than  formula',  as  the  latter  are  very  sensitive 
to  such  errors  in  the  data.     In  any  case  only  certain  portions  of  the 
temperature  rise  curve  should  be  used,  and  any  formuJn.^  depending 
on  the  initial  rate  of  temperature  rise  should  be  avoided,  as  this 
is  diflficult  of  exact  determination.     The  curve  of  cooling  has  certain 
advantages  ;  only  a  small  portion  of  it  seems  suitnble  for  graphi- 
cally determining  the  thermal  time  constant,  but  this  quantity  can 
be  derived  much  more   readily   by  the   time    taken  for   a  certain 
percentage  drop  of  temperature  rise.     In  the  results  given  there  is 
better  agreement  between   the  values  found  for  the  thermal  time 
constant  than  for  the  maximum  temperature  rite.     It  is  suggested 
that  a   fair  approximation  to  the  maximum  temperature  rise  can 
often  be  obtained  by  testing  for  a  time  equal  to,  say,  IJ  times  the 
thermal  time  constant,  deducing  the  value  of  this  constant  from 
the  cooling  curve,  and  thence  the  maximum  temperature  rise  from 
the  heating  carve. 


A  New  Method  of  Sealing  Electrical  Conductors  through 

GlaHH. 

By    JoHK    8.    Andebson. 

(Section  A.     Abstract.) 

While  experimenting  with  a  new  method  of  starting  mercury- 
vapour  apparatus  Mr.  G  B.  Burneide  arid  the  author  experienctd 
great  difficulty  at  first  in  obtaining  a  latisfactory  method  of  seal- 
ing the  electrical  conductors  through  the  glaf>s  of  the  laropa  with 
which  the  experiments  were  carried  out.  Mr.  Bumside,  hiwerer, 
solved  the  difficulty  by  devising  a  simple  method  whereby  platinum 
wires  may  be  sealed  through  Jena  glass  ;  according  to  the  same 
method  other  conductors,  such  as  copper  wires,  may  be  sealed 
throbgh  ordinary  glass. 

The  method  consists  essentially  in  fusing  the  metal  and  glass 
together  in  the  usual  way  and  then  immersing  the  Feal,  af^er  it 
has  cooled  to  about  a  red  heat,  in  a  bath  nf  oil  or  fa*".  Each 
immersion  lasts  about  two  or  three  seconds.  The  eeal  is  immersed 
a  little  further  in  the  cooling  medium  at  each  successive  immersion 
until  it  is  completely  cooled. 

For  currents  up  to  15  amperes  solid  conductors  may  be  employed, 
but  for  larger  fcurrents  it  is  found  advisable  to  make  nee  of  tubular 
conductors,  which  may  be  quite  easily  sealed  through  glaee  accord- 
ing to  Mr.  Burnnide's  method. 

In  preliminary  experiments  copper  wires  I'.o  mm.  in  diameter 
were  successfully  sealed  through  German  glass,  and  platinum  wires 
of  1  mm.  diameter  were  sealed  through  Jena  and  other  glasses.  A. 
copper  tube,  capable  of  carrying  a  current  of  100  amperes,  was 
sealed  through  German  glass.  Platinum  wires  were  sealed  through 
Jena  glass  in  mercury  vapour  lamps,  and  the  seals  were  found  to 
be  air-tight  after  a  period  Of  over  eight  months,  although  they  had 
from  time  to  time  been  subjected  to  the  heat  of  the  lamps  when 
burning. 

The  chief  advantages  of  this  method  of  sealing  electrical  con- 
ductors through  glass  are  as  follows  :  (1)  The  process  of  obtaining 
seals  is  much  simpler  than  any  at  present  in  use  ;  (2)  for  incan- 
descent electric  lamps  and  all  kinds  of  vacuum  tubes,  with  the 
exception  of  mercury-vapour  apparatus,  copper  or  other  high 
conductivity  metal  may  be  used  as  the  conducting  material  ;  (3)  in 
the  case  of  mercury-vapour  apparatus  a  minimum  quantity  of 
platinum  is  used  in  the  tubular  form  of  conductor  for  large  elec- 
trical currents,  because  the  tubular  shell  may  be  filled  in  with 
copper,  subsequent  to  the  sealing  process  ;  (4)  conductors  of  very 
much  greater  cross-section  than  it  has  hitherto  been  possible  to 
employ  may  be  sealed  through  glass  ;  (5)  the  one  process  is  appli- 
cable to  all  kinds  of  glasses. 


The  Chemistry  of  the  Radio-Elementi. 

By  Alexandeb  Fleck,  B.Sc. 

{Section  B.    Abstract.) 

Since  last  year's  meeting  at  Dundee,  when  the  chemistry  of  three 
short-lived  radio-elements  was  described,  the  study  has  been  con- 
tinued, and  the  chemical  nature  of  11  additional  radio-elements  has 
been  worked  out  experimentally.  In  each  of  these  cases,  with  the 
one  exception  of  Uranium- Xa.  the  chemistry  of  the  substance  may 
be  summed  up  by  saying  that  it  has  properties  identical  in  all 
respects  with  those  of  some  already  known  element. 
The  results  of  the  work  show  that : — 

1.  Uranium -X  and  radic-actinium  are  chemically  identical  with 
thorium. 

2.  Me8othorium-2  is  chemically  identical  with  actinium. 

3.  Radinm-A  is  chemically  identical  with  polonium. 

4.  Radium-C,  thorium-C.  actinium-C,  and  radium-E  are  chemi- 
cally identical  with  bismuth. 

5.  Radium-B,  thorium-B,  and  actinium-Bare  chemically  identical 
with  lead. 

6.  ThoriumD  and  actinium-D  are  chemically  identical  with 
thallium. 

In  the  cases  in  which  the  inseparable  elements  are  common 
elements  these  latter  have  all  atomic  weights  above  200.  and  occupy 
one  or  other  of  the  last  12  places  of  the  periodic  table. 


A  Magnetic  Susceptibility  Meter. 

By  W.  H.  F.  MuBDOCH. 
{Section  A.     Abstract.) 

The  author  uses  a  unipolar  method  of  testing,  with  the  addition 
of  a  circular  coil  in  series  with  the  magnetising  solenoid.  This 
coil  acts  upon  the  magnetometer  needle  which  is  lying  in  a  neutral 
field  of  force,  so  that  the  tangent  of  the  resulting  dtfltction  due 
to  the  magnetic  material  plu3  coil  is  strictly  propcrtional  to  mag- 
netic susceptibility. 

A  mirror  may  be  used  to  read  the  deflections,  and  in  this  case 
susceptibility  =  deflection  x  constant. 

It  follows  that  such  an  instrument  with  tangent  scale  acd 
pointer  can  be  graduated  so  as  to  read  directly  the  value  of  the 
su.-ceptibility  coefficient  in  COS  units.  To  fix  the  value  of  H  the 
carrent  is  measured  and  the  values  are  multiplied  by  a  constant. 

The  theory  of  the  instrument  was  given,  and  an  example  of  its 
use  for  testing  iron,  together  with  a  diagram  of  connections  and 
curve  of  results. 

The  various  corrections  were  also  briefly  discussed. 
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ANTIPODEAN    VIEWS. 


A    Eesume   of  the    Impkessions   of   an   Englishman 

Visiting  Ai'stbalia   and  of  an  Australian 

Visiting   Europe. 


A  fortunate  consequence  of  twentieth  century  ease  of 
travel  is  that  engineers  of  the  present  day  are  able,  in 
increasing  numbers,  to  take  advantage  of  the  facilities 
which  they  and  their  predecessors  have  created,  and,  by 
visits  to  distant  countries,  to  extend  their  knowledge  by 
actual  observation  of  conditions,  practice  and  results  therein. 
There  can  be  no  doubt  that  travel  is  of  the  utmost  im- 
portance to  the  technical  man,  whatever  his  profession,  not 
only  in  respect  of  the  experience  and  knowledge  which  he 
himself  gains,  but  also  in  respect  of  the  assistance  which 
he  is  thereby  enabled  to  give  to  his  employers—  whether 
private  or  municipal — and  to  his  colleagues.  The  advantages 
accruing  to  a  firm  which  sends  a  competent  member  of  its 
staff  abroad  or  on  a  world-tour  are  obvious,  and  innumerable 
instances  might  be  quoted  in  which  municipal  or  State 
engineers  have,  during  such  travels,  gained  information 
which  has  been  applied  to  the  public  benefit.  The  engineer 
who  travels  as  the  representative  of  a  technical  society,  or 
who  carries  letters  of  introduction  from  a  public  body, 
naturally  finds  many  avenues  open  to  him  which  are 
closed  to  the  representative  of  a  private  firm, 
but,  whether  travelling  as  a  public  or  private 
person,  he  cannot  fail  to  acquire  a  mass  of  invaluable 
data  and  to  broaden  his  outlook  upon  the  problems  with 
which  he  is  called  upon  to  deal  in  his  regular  employment. 
The  impressions  gathered  by  such  a  traveller  form  the  best 
substitute  for  actual  travel,  and  as  such,  and  because  we 
cannot  all  be  globe-trotters,  they  deserve  wide  publicity  and 
careful  study. 

At  the  present  moment  we  are  in  the  unusual  position  of 
receiving  simultaneously  Mr.  Justus  Eck's  account  of  his 
tour  in  Australia,  and  a  colltction  of  engineering  notes  com- 
piled by  Mr.  E.  H.  W.  Westwood  (hon.  sec.  Victorian  Insti- 
tute of  Electrical  Engineers),  during  his  recent  visit  to 
Europe.*  Both  gentlemen  have  many  interesting  things  to 
say,  and  in  the  following  paragraphs  we  reproduce  the  most 
striking  of  their  opinions  and  criticisms.  To  quote  Mr. 
Eck,  with  over  600  central  public  electric  generating 
stations,  all  within  the  compass  of  an  afternoon's  journey, 
the  home-staying  engineer  is  apt  to  consider  there  is  little  or 
nothing  to  be  learned  in  a  visit  to  Australasia,  with  its  200 
stations,  many  of  the  smallest  conceivable  size,  widely  isolated, 
and  the  whole  of  them  supported  by  a  total  population  which 
is  less  than  that  of  London.  Local  conditions,  however, 
vary  enormously  in  different  parts  of  the  world — not  only  in 
actual  physical  respects,  but  also  in  the  general  conditions 
and  manners  of  life  and  in  administrative  equipments  and 
methods — and  these  conditions  and  their  consequences  it  is 
desirable  to  study,  particularly  since  it  often  happens 
that  practice  which  has  arisen  naturally  and  of 
necessity  in  a  certain  district  offers  considerable  advantages 
in  other  cases  where  it  would  never  evolve  naturally. 
Again,  the  combinations  and  permutations  of  natural  and 
artificial  conditions  in  various  parts  of  the  world  often 
produce  a  demand  for  unusual  tjpesand  ranges  of  apparatus, 
and  full  appreciation  of  the  justification  fur  this  demand  can 
only  be  had  by  actual  acquaintance  with  the  conditions  pro- 
ducing it. 

Generally  speaking,  the  managing  engineer  in  Australia 
and  other  "  new  "  countries  has  a  freer  hand  in  the  design 
and  execution  of  his  work  than  has  his  confrhre  in  this 
country,  and  Mr.  Westwood  is  of  opinion  that  many  English 
and  Continental  engineers  would  starve  in  private  practice  in 
Australia  owing  to  the  communities  there  beintrtoo  small  to 
permit  of  special if^ation  to  any  great  extent.  Now  that  the 
engineering  department  of  the  Melbourne  University  is  in 
working  order,  the  prospects  f<'r  higher  technical  education 

*  Fv)r  the  original  tf-xtof  these  comnnmicaiionp,  retennce  should 
be  made  to  the  Auxtralian  Mining  Standard  and,  Electrical  Record, 
page  429,  et  s»q.,  and  the  Proceedinga  of  the  Victorian  I.E.E.,  page  9, 
et  seq.,  1913. 


are  distinctly  brighter  so  far  as  Victoria  is  concerned.  Mr. 
Westwood  regrets  that  "  two  essential  parts  in  the  training 
of  almost  all  engineers  at  home  " — the  use  of  the  slide  rule 
and  a  knowledge  of  technical  German — are  much  neglected 
in  Australia.  We  fear  tlat  a  knowledge  of  German  is  none 
too  common  a  qualification  among  technical  men  in  this 
country. 

Although  every  State  in  the  Commonwealth  has  its  own 
idiosyncrasies,  Mr.  Eck  finds  existantamong  its  electrical  en  gi-  • 
neers  a  freemasonry  which  is  all  for  the  good  of  the  industry 
and  which  helps  greatly  in  the  dissemination  of  knowledge 
and  experience.  He  quotes  numerous  illustrations  of  the 
fact  that  Australia  is  able  to  supply  most  of  her  needs  from 
her  own  talent,  and  Le  dwells  at  some  length  on  the  state  of 
technical  societies  in  the  Commonwealth.  For  the  Victorian 
Institution  of  Electrical  Engineers,  Mr.  Eck  has  nothing 
but  praise,  and  he  expresses  the  somewhat  heretical — but, 
we  believe,  quite  justitiable — opinion  that  this  Society  will 
do  well  to  preserve  its  independent  existence,  at  least  so  far 
as  concerns  the  British  I.E.E.  Standing  alone,  the  Victorian 
Institution  will  be  best  able  to  adapt  itself  promptly  to  the 
requirements  within  ihe  area  of  its  influence.  In  seme  of  the 
other  States  of  the  Commonwealth,  affairs  are  less  satis- 
factory ;  plenty  of  talent  is  available,  but  powerful  electrical 
societies  have  yet  to  be  organised.  It  is  likely  that  some 
of  the  scattered  honorary  local  secretaries  now  representing  the 
British  I.E.E.  in  various  parts  of  the  Commonwealth  will 
ultimately  become  the  promoters  of  strong  local  independent 
bodies. 

In  connection  with  office  organisation  and  manufacturing 
methods  in  this  country,  Mr.  Westwood  comments  favourably 
upon  the  systematic  working  adopted  in  the  ofiices  of  large 
British  firms,  but  states  that  automatic  machinery  is  not 
used  either  on  the  Continent  or  in  England  to  anything  like 
the  extent  he  had  expected.  Automatic  features  chiefly 
predominated  in  purely  mechanical  works  (such  as  chain, 
pump  and  automobile  manufactories).  A  well-known 
Glasgow  firm,  which  appears  to  be  much  ahead  of  its  com- 
petitors in  this  respect,  had  sent  two  members  of  its  staff 
on  a  four  months'  tour  through  the  States  to  study  and  pur- 
chase the  latest  forms  of  automatic  machines. 

Without  much  encouragement  in  the  way  of  propaganda, 
the  general  public  in  Australia  has  shown  a  remarkable 
avidity  to  absorb  all  the  electrical  supply  available,  but  it 
is  surprising  when  one  realises  how  much  more  important 
electric  supply  is  in  the  Commonwealth  and  the  Dominion 
than  at  home,  to  find  such  vast  areas  as  North  Sydney 
without  current,  and  the  suburbs  of  most  of  the  big  cities 
with  no,  or  insufficient,  electrical  supply.  According  to  Mr. 
Eck,  the  reason  is  that  the  growth  of  Australian  cities  has 
been  unprecedented,  and  the  land,  due  largely  to  the  nation- 
alisation of  the  railways,  has  wanted  facilities  in  the  way 
of  quick  and  suitable  tram  service.  Thus,  the  necessity  of 
living  on  the  fringe,  if  not  actually  in  the  city,  has  resulted, 
and  districts  planned  as  small  adjacent  townships  have 
become  suburban,  or  integral,  sections  of  the  city.  The 
Government  of  New  South  Wales  has  proved  the  only 
authority  capable  of  handling  the  parochial  prejudices 
which  even  now  stand  in  the  way  of  realisation  of  the  Greater 
Sydney  scheme.  Perhaps,  on  the  same  ground,  the  Govern- 
ment will  take  over  the  electric  supply  of  the  enormous 
areas  north  and  south  of  Port  Jackson. 

There  seems  to  have  been  in  the  past  little  confidence 
among  many  engineers  in  charge  of  Australian  central 
stations  in  the  future  of  electricity,  and  this,  together  with 
the  rapid  increase  in  demand  which  has  actually  occurred, 
has  resulted  in  many  stations  operating  with  no  adequate 
margin  of  plant  capacity,  and,  of  course,  without  means 
of  borrowing  supply  from  a  neighbouring  undertaking. 
Recently  a  serious  effort  has  been  made  to  adopt  standard 
supply  pressures  and  frequencies,  Wellington  (N.Z.)  being 
now  almost  the  only  important  town  with  an  abnormal  supply 
frequency  (80  cycles).  Isolated  plants  in  mines,  &c.,  seem  to 
have  absorbed  all  the  freak  plant. 

Fans,  heaters,  cookers,  domestic  motors,  &c.,  will  be 
used  in  large  quantities  as  soon  as  more  current  and 
livelier  propaganda  are  universally  available.  Already 
current  is  frequently  as  cheap  as  in  this  country,  and  both 
as  regards  actual  price,  and  in  comparison  with  the  local 
charges  for  gas,  the  consumer  gets  good  value  for  his  money. 
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The  moderate  price  of  current,  the  hif^h  wages  of  domestic 
servants,  and  the  trying  summer  temptratuns,  have  created 
a  good  demand  for  electric  heaters  and  irons  wherever 
sufficient  current  supply  has  been  available.  It  is,  perhapp, 
partly  due  to  the  land  being  so  clt  Sf  ly  related  in  climate 
to  the  United  States,  and  so  conveniently  situated  with 
regard  to  North  America,  that  Am.erican  types  of  apparatus 
are  in  such  evidence,  Eluropean  apparatus  is,  however, 
available,  and  one  Melbourne  firm  i.s  doing  good  business 
in  the  manufacture  of  electric  h(  ating  apparatus. 

Many  good  showrooms  I  ave  been  established,  that  in 
Melbourne  being  particularly  fine  (largely  owing,  be  it 
noted,  to  information  gained  by  Mr.  H.  R.  Harper  on  his 
recent  round-the-world  tour).  As  in  this  country,  the  gas 
interests  realise  the  importance  of  electricity  as  a  competitor, 
and  "  though  the  electric  showrooms  are  good,  the  gas  ones 
seem  better  and  more  puhlichj  placed  "  (the  italics  are  our 
own).  A  well-organised  and  worked  showroom  is  un- 
doubtedly an  expense,  but  it  creates  constant  interest  in 
electricity,  and  affords  a  means  of  combating  directly  any 
misrepresentations  made  by  gas  advocates, 

Mr.  Westwood  states  that,  liaving  seen  the  general  state 
of  wiring  in  Australia,  India,  Africa  and  Europe,  he  believes 
the  Australian  wiring  to  be  as  good  as,  or  better  than,  that 
which  he  saw  in  England,  and  he  considers  Continental 
wiring  to  be  the  last  word  in  bad  work. 

The  ovei head  distribution  sj  stem  common  in  Australian 
towns  offers  inestimable  advantages  in  supplying  growing 
areas,  particularly  in  suburban  districts,  where  houses  are 
t-mall  and  plots  large.  The  cheapness  of  the  line  construc- 
tion and  the  ease  of  adding  to  or  altering  the  feeders  are 
wholly  to  the  advantage  of  consumers,  and  Mr.  Eck  reports 
great  improvements  in  verandah  construction  :  it  now  only 
needs  a  good  effort  to  standardise  on  a  verandah 
which  will  carry  and  conceal  feeder  cables  and  provide 
suspension  supports  for  overhead  trolley  wires  and  positions 
for  arc  lamps  for  street  and  window  illumination.  Large 
shops  are  at  present  often  lighted  after  closing  hours  by 
arc  lamps  hung  under  the  verandahs,  and  the  design 
of  the  latter  is  often  such  as  to  bring  the  lamps  unpleasantly 
low. 

In  discussing  English  switchgear,  Mr.  Westwood  comments 
upon  the  great  confusion  prevailing  in  this  country  between 
"  English  "  and  "  Continental  "  practice.  He  says  that 
England  is  the  dumping  ground  for  American  and  German 
switchgear,  and  "  English  practice  is  to  take  either  country's 
standard  lines,  and  that  greatly  dependent  on  the  ido- 
syncrasy  of  the  eogineer-in-chief,"  Mr.  Eck  states  that 
the  cardinal  failing  of  the  Australian  in  purchasing  a  low- 
priced  instead  of  a  cheap  article  leads  to  much  inferior 
workmanship,  poor  economy,  and  improper  or  in- 
sufficient switching  arrangements,  particularly  in  the  lighting 
field. 

Standard  ratings  for  machines  are  not  fixed,  and  probably 
(says  Mr.  Eck)  never  will  be.  The  British  Engineering 
Committee  Standards  are  applicable  to  the  southern  parts 
of  the  Continent  but  are  not  suitable  for  Queensland  and 
the  northern  parts.  Rules,  regulations  and  specifications 
for  electrical  plant,  apparatus  and  installations,  have  been 
codified  by  the  engineers  of  the  Fire  Underwriters'  Boards 
in  the  various  States,  but  the  administration  of  them  differs 
considerably,  and  apparatus  permitted  in  one  district  is  often 
prohibited  in  another  with  insufficient  time  notice  to 
importers  to  enable  them  to  utilise  stocks  already  ordered, 
and  in  some  cases  in  course  of  delivery.  This  is  a  real  hard- 
ship to  traders,  and  is  a  state  of  affairs  which  should  be 
remedied  forthwith. 

For  organisation,  design  and  good  construction,  Mr, 
Westwood  saw  little  to  equal  the  Adelaide  tramways,  and 
Mr,  Eck  also  comments  upon  the  high  development  of 
electric  traction  on  street  railways  in  Australia,  Tlie  geogra- 
phical position  of  the  sub-Continent  has  brought  it  under 
the  influence  of  both  British  and  American  practice,  hence 
work  of  the  most  diverse  character  is  to  be  seen.  With  the 
exception  of  Melbourne  and,  to  a  less  extent,  Sydney  and 
Brisbane,  most  cities  have  no  suburban  lines  and  stations,  or 
have  failed  to  deveh^p  these  for  the  convenience  of  passengers, 
and  this  has  naturally  resulted  in  the  development  of  good 
tramway  services  in  all  the  large  and  many  smaller  towns. 
Generally  speaking,  the  systems  have  been  laid  out  to  attract 


passengers,  and  have  proved  very  euccessfnl  in  operation. 
Mr,  Wt8twoc)d  sfjeaks  very  favourably  of  the  performance  and 
prospects  of  raillt  ss  trolley  'buses  m  this  ajuntry,  but  in  dis- 
cussing his  (Mr,  We^twood's)  f>aper,  Mr,  N(-»el  Murray  urged 
tiat  from  the  public's  poir.t  of  view,  a  trackless  could  not  be 
compared  with  a  track  ("ystem,  since  the  laying  of  rails  gave 
a  guarantee  to  settlers  ou  the  route  that  ihe  service  would 
continue.  This  view,  though  worth  recording,  ajipears  to 
be  fallacious  ;  one  of  the  cliief  claims  made  for  trackless 
trolley  vehicles  is  that  they  make  it  pcjssible  to  give  travel 
facilities  to  a  new  district  long  before  track-cars  could  be 
afforded,  and  yet  involve  no  expenditure  which  d<jes  noi 
go  towards  the  trolley  tram  system  ultimately  t*  be 
established,  and  the  development  (by  aid  cf  the  track'ess 
vehicles  then  liberated)  of  further  new  districts. 

In  Melbourne,  Mr,  H.  R,  Harper  is  performing  pioneer 
work  in  the  field  of  storage  battery  traction  for  commercial 
and  private  vehicles. 

The  electrification  of  the  Melbourne  surburban  railway 
lines  is  to  be  carried  out  under  the  guidance  of  Mr.  Chas. 
Merz,  and  it  is  hoped  that  complete  electrification  of  the 
tramways,  and  numerous  improvements  in  the  terminal 
manipulation  of  rolling  stock  and  traffic,  will  soon  be  effected 
in  this  city.  The  stupendous  underground  railway  scheme 
proposed  in  Sydney,  involves  far  greater  engineering 
difficulties  than  were  encountered  in  the  construction  of  the 
London  tubes,  but  the  project  must  eventually  be  carried 
out  since  an  overhead  railway  is  inconceivable,  and  the 
north  and  south  traffic  across  the  city  must  continue  to 
increase  by  leaps  and  bounds.  Branch  and  even  main  line 
electrification  is  likely  to  become  an  accomplished  fact  in 
New  Zealand  at  an  early  date,  and  the  vast  water  power 
available  in  the  Dominion  foreshadows  almost  unlimited 
developments  in  the  utilisation  of  electrical  energy  for 
agricultural,  industrial,  and  domestic  purposes. 

Naturally,  Mr,  Westwood  was  impressed  by  the  impetus 
given  to  electrical  supply  in  Europe  by  the  perfection  of 
metallic-filament  lamps,  and  he  comments  favourably  on  the 
recent  progress  made  in  the  construction  of  magazine  and 
enclosed  flame  arcs,  and  on  the  great  amount  of  research 
work  still  being  carried  out  in  this  field,  particularly  in 
Germany. 

The  electric  lighting  of  streets  in  Australia  is  steadily 
being  taken  over  by  electricity  works,  but  though  modern 
and  efficient  installations  are  provided  in  many  towns,  others 
are  still  characterised  by  veiy  deficient  lighting  arrange- 
ments, even  in  the  main  thoroughfares.  Too  much  depend- 
ence is  often  placed  on  the  illumination  derived  from  shops, 
with  the  result  that  after  10  p.m.,  and  on  Sundays,  practical 
darkness  prevails  unless  the  moon  shines.  "  The  straight 
wide  streets  of  Australian  towns  are  well  adapted  to  arc 
lighting,  and  the  agreeable  after-dark  temperatures  call  for 
the  above  state  of  affairs  to  be  remedied,  so  that  citizens 
may  find  their  streets  agreeable  and  safe  to  use  at  night." 

In  shop  lighting,  the  striving  after  concealed  lights  is 
obvious,  but  poor  results  are  generally  obtained.  Only  a 
medium  degree  of  illumination  is  generally  produced,  and 
the  many  reflections  of  the  "concealed"  lights  produce  as 
much  glare  and  distraction  as  though  the  lamps  were  bare 
and  at  eye  level. 

The  splendid  sunlight  of  Australia  and  the  North  Island 
of  New  Zealand  dem.and  good  interior  daytime  idumination, 
which  the  use  of  verandahs  renders  difficult  of  achievement 
from  daylight.  Good  electric  lighting  is,  therefore,  neretsary, 
and  to  about  twice  the  intensities  adopted  as  standard  in 
England,  where  the  artificial  illumination  is  in  contrast  with 
street  lighting  and  not  with  brilliant  daylight.  With  5uch 
inteuFitie?,  the  question  of  maintenance  costs,  as  well  as 
absence  from  glare,  have  to  be  carefully  studied.  The  best 
shops  are  adopting  indirect  lighting,  in  most  cases  by  arc 
lamps  burning  pure  carbons  and  giving  colour-true  rendering 
of  the  fabrics  and  materials  displayed.  In  small  establish- 
ments where  colour-truth  is  not  of  so  great  importance  and 
where  the  restricted  size  of  the  room  prohibits  arc  lamp 
lighting,  indirect  lighting  by  metal-filament  lamps  is  being 
adopted,  and  there  is  no  doubt  that  before  long  the  American 
indirect  and  diffused  lighting  systems  will  appear  and  be 
adopted. 

Australia   is  ahead  of  England   ia  adopting  automatic 
telephone  exchanges,  and  the  apparatus  installed  is  good  in 
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design,  both  as  regards  materials  and  strength.  As  in  most 
countries,  the  subscriber's  apparatus  is  very  diverse  in  type 
and  method  of  operation.  The  hand-combination  instru- 
ment is  still  in  use  and,  in  common  with  many  other  tele- 
phone users,  Mr.  Eck  laments  the  day  when  this  convenient 
set  gave  place,  in  this  country,  to  the  heavy  pedestal 
transmitter  wioh  no  speaking  key  and  a  separate  receiver. 
In  the  field  of  wireless  telegraphy,  Australia  is  showing 
progressive  independence  by  manufacturing  large  quantities 
of  wireless  apparatus,  notably  in  Sydney,  under  Father  Shaw's 
patents. 

In  conclusion,  Mr.  Eck  notes  the  generally  superior 
education  and  intellectual  equipment  of  members  of  the 
electrical  fraternity,  and  predicts  a  permanently  successful 
future  for  electrical  engineers  in  Australasia. 


Fig.  1  illustrates  the  method  of  adjustment  of  the  elec- 
trodes. It  will  be  seen  that  the  plate  A  is  surrounded  by 
insulation  B  interposed  between  the  electrode  and  the  iron 
frame  c,  which  is  bolted  to  the  hull  of  the  ship.  This  will 
be  seen  more  clearly  from  figs.  2  and  3,  the  latter  showing 
the  use  of  insulated  screws  carrying  current,  and  the 
insulating  material,  while  fig.  2  shows  the  complete  electric 
circuit.  A  is  the  motor-generator,  the  motor  being  fed  from 
the  electric  light  and  power  mains  of  the  ship,  while  the 
generator  is  capable  of  giving  a  pressure  of  from  6  to  10 
volts,  direct  current.  By  suitably  varying  the  resistance  b 
in  series  with  each  anode,  a  disitribution  of  current  can  be 
effected  giving  the  best  overall  protection  throughout  the 
parts  of  the  ship  likely  to  be  effected  by  the  electrolytic 
action  of  sea  water. 


THE    ELECTRICAL    PROTECTION    OP 
SHIPS'    HULLS. 


It  is  recognised  pretty  extensively  among  marine  engineers 
that  corrosion  of  the  exterior  of  ships'  hulls  is  very  largely 
an  electrolytic  question.  The  couple  formed  by  the  junction 
of  two  dissimilar  metals  and  the  presence  of  sea  water  is 
quite  sufficient  to  set  up  an  extensive  pitting  action,  which, 
unless  checked,  may  have  very  serious  results.  Recently  an 
adaptation  has  been  made  of  a  process  which  has  given  excel- 
lent results  in  connection  with  the  prctection  of  steam 
boilers,  condensers,  &c.,  and  which,  in  a  ijood  many  installa- 
tions both  on  land  and  at  sea,  of  important  size,  is  replacing 
the  older  m^-thod  of  attaching  in  the  interior  of  the  boiler 
plates  of  zinc  which  are  electro-positive  as  related  to  iron 
or  steel.  This  method  is  known  as  the  Cumberland 
process,  and  has  been  developed  by  the  Cumberland 
Syndicate. 

The  principle  on  which  this  depends  is  as  follows  : — The 
iron  anode?,  suitably  insulated,  are  immersed  in  the  water  con- 
tained in  or  surroundmg  the  metallic  vessel  which  has  to  be 
protected,  and  a  measured  amount  of  electricity  is  supplied 
to  each  anode.  The  regulation  of  the  current  is  effected  by 
a  separate  resistance  coil  in  series  with  each  anode  which, 
with  the  resistances,  are  insulated  from  the  parts  to  be  pro- 
tected, and  the  plate  is  connected  by  wire  to  the  positive 
pole  of  a  source  of  electricity  supply,  while  the  metallic 
parts  of  the  vessel  to  be  protected  are  connected  to  the  nega- 
tive pole   of   the   supply   source.     The   current,   therefore, 


A,  Electrode;  B.  Insulation;  C.  Iron  (rp-ne  bolted  to  hull  of  stilp 

Fig.  1. 

passes  from  the  positive  pole  of  the  generator  to  the 
anodes,  through  the  water  which  is  decomposed  by  the  cur- 
rent, and  enters  the  metal  comprising  the  vessel  to  be 
protected,  returning  thence  to  the  negative  pole  of  the 
generator.  In  this  way  the  destructive  agencies  of  the 
water  are  directed  away  from  the  metal  of  the  vessel  to 
the  iron  anode  which  is  attacked,  oxide  of  iron  being 
formed,  while  the  negative  veesol  sufftrs  no  change,  the 
only  perceptible  result  being  in  the  case  of  a  strong  current, 
the  formation  of  bubbles  of  hydrogen.  The  life  of  an  anode 
depends  on  its  weight,  and  also  on  the  amount  of  current 
consumed,  and  as  iron  is  a  cheap  metal,  and  one  which  can 
easily  be  replaced,  the  method  is  commercially  sound. 


A,  Molor-Generatcir 

B,  Switchboard 

C,  Ammeter 

0,  RetUtanca  colli 

t,  Switchst 
F.O,  Futst 

H,  Poiltivs  wire  to  electrode 

J,  Negative  wire  to  hull  of  ship 

K,  Hull  of  Bhip 

L,  Intulated  bolt 

U,  Electrode 

N,  Insulating  material 
0,1",  Insulation 
Q,R,  Nute  and  washers 

B,  Angle  Iron 

T,  Bolt*  for  angle  iron 


A,  Electrode  C, 

B.  Insulated  screws  carrying  current    D. 

E.  Positive  wire 


f'osltlve  tefminals 
Insulating  material 


Figs.  2  and  3. 

This  is  a  comparatively  new  development,  but  the 
Cumberland  process  applied  to  steam  boilers  and  condensers 
has  met  with  such  distinct  success  that  some  of  the  largest 
vessels  are  now  equipped  in  this  way.  Among  these  may  be 
mentioned  the  vessels  of  the  White  S^ar  and  Cunard  Com- 
panies, such  as  the  Mauritania,  Luisifania,  Laurentic  and 
Celtic,  while  important  electric  power  houses  such  as  those 
of  the  New  York  and  Brooklyn  Edison  Companies,  the  City 
and  South  London  Radway,  &c.,  have  installed  the  process  for 
the  protection  of  their  steam  raising  and  utilising  plant.  It 
will  probably  not  be  long  before  some  fsuch  process  as  the 
above,  applied  to  the  protection  of  ships'  hulls,  is  regarded 
not  as  a  novelty  but  as  a  necessity. 


REMINISCENCES    OF    THE    MISTY    PAST. 


By  G.  a.  NUSSBAUBf. 


When,  in  the  latter  part  of  the  seventies,  the  Jablochkoff 
candle  and  various  arc  lamps  had  given  such  a  great  impetus 
to  electric  lighting,  the  rush  of  all  sorts  and  conditions  of  men 
to  tiie  new  industry  was  simply  amazing,  at  least,  it  was  so 
in  France.  On  a  smaller  scale,  it  must  have  been  some- 
thing like  the  Californian  gold  fever.  Tremendous  fortunes 
were  to  be  realised  by  inventors,  the  gaswoiks  were  to  be 
put  on  the  scrap-heap,  and  there  was  a  panic  amongst  the 
shareholders. 

I  had  just  come  to  Paris  after  some  years  of  hydraulic 
engineering  in  the  provinces,  and  joined  a  copsulting  engi- 
neer. Many  of  my  friends  were  going  over  to  the  new 
industry,  and  I  was  urged  to  do  the  same.     However,  as  I 
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had  interesting  work  on  hand,  I  did  not  feel  inclined  to 
change  saddles  until  the  npw  industry  had  settled  down  into 
a  steady  groove  ;  hereiic  that  I  was,  I  even  held  on  to  some 
gas  sliHres  I  had  bought  a  few  years  previou>lj.  But  fate 
lay  in  wait  fur  me  ;  one  morning  a  friend,  uS\  cted  with  a 
considerable  fortune,  called  on  me  and  explnined  that  he  had 
commenced  financing  a  new  electric  lamp  which  was  to  put 
the  Jablochkoff  and  other  burners  in  the  shade,  and  he  wanted 
me  to  enter  the  new  concern  to  look  after  his  interests.  His 
carriage  being  at  the  door,  I  was  bundled  into  it,  and  we 
drove  to  the  heights  of  Montmartre,  where  a  small 
laboratory  and  workshop  had  been  installed  in  the  "  Passage 
Cotin."  He  introduced  me  to  the  inventor  and  a  staff 
of  very  intelligent  looking  young  men.  The  "  marvellous  " 
i^ention  was  the  little  slide-lamp,  which,  in  1882,  lighted 
one  of  the  courts  at  the  Crystal  Palace  "Exhibition.  I  told 
my  friend  that  I  was  not  competent  to  judge  the  value  of 
the  invention,  and  urged  him  to  take  advice  of  a  first-class 
electrician  before  sinking  more  money  in  the  affair,  but  the 
electrical  fever  held  him  in  its  grip.  I  had  to  leave  my  post 
and  enter  the  undertaking,  and  had  to  improve  my  know- 
ledge as  best  I  could.  At  that  period  there  were  no  men 
who  had  more  than  an  elementury  smattering  of  electric 
lighting.  The  theory  on  the  construction  of  dynamos, 
motors,  and  lamps,  was  very  h?zy,  even  among  the  high 
priests  of  the  profession  ;  it  was  guess-work  with  us  and  most 
other  manufacturers  of  those  days.  But  all  the  same,  what 
a  merry  hopeful  time  it  was  :  we  were  all  to  become 
millionaire:?,  and  were  discounting  our  future  riches  heavily. 
I  remember  an  enthusiastic  ycung  electrician  who  used  to 
pawn  all  his. belongings  each  time  he  thought  he  had  made 
a  marvellous  discovery,  in  order  to  give  a  decent  christening 
to  his  invention  ;  and  what  christenings  they  were  ! — no 
wonder  tVw  babies  survived  the  ordeal.  I  wonder  whether 
anyone  still  remembers  some  of  the  free  lances  of  those  days, 
le  pere  Loiitin,  whose  machines  cun  still  be  found  in  some 
of  the  early  text-books,  de  Meritens,  the  staunch  champion 
of  Magnetos  versus  Dynamos,  some  of  whose  huge  magnetos 
were,  1  believe,  installed  for  a  time  in  one  of  the  English 
lighthouses,  and  many  other  types. 

Besides  the  slide-lamp  we  made  various  other  apparatus, 
**  le  brulevr  a  quatre  charbom,'"  for  instance,  an  arc  lamp  in 
the  shape  of  an  inverted  pyramid,  each  electrode  being 
formed  by  two  flat  carbon  rods  with  electromagnets  near 
the  points  to  keep  down  the  arc.  An  almost  identical  burner 
was  re-invented  many  years  afterwards,  and  used  as  a 
soldering  lamp. 

Every  Thursday  we  had  great  receptions  at  our  laboratory, 
when  we  made  a  series  of  public  experiments,  and  frequently 
we  had  a  very  aristocratic  audience.  I  remember  having 
seen  quite  a  string  of  carriages  from  the  Faubourg  St. 
Germain  at  the  entrance  of  the  little  "  Passage  Colin  "  ; 
people  took  a  lively  interest  in  electrical  exp^iriments  in  those 
days.  The  late  M.  Hospitalier  was  a  frequent  visitor  at  our 
lat)oratory,  and  so  were  the  Cumtedu  Moncel,  the  electrician  ; 
Comte  Dumas,  the  chemist  ;  Leon  Gambetta,  Rochefort  and 
other  celebrities,  who  came  from  time  to  time.  People  who 
knew  the  fierce  pamphleteer  only  by  his  vitriolic  outbursts  in 
the  Press  have  no  idea  what  a  charming  conversationalist  he 
could  be  when  he  chose. 

The  "  clou  "  of  our  show  was  the  melting  of  metals  and 
minerals  by  means  of  the  four-carbon  burner  ;  some  attempts 
at  welding  and  making  steel  castings  from  scrap  iron 
were  also  made.  One  day  a  dainty  little  Marquise,  doubting 
the  possibility  of  melting  one  of  her  precious  stones,  handed 
in  a  ring  (I  firget  what  kind) ;  it  was  soon  reduced  to  a 
lump,  stone  and  gold,  to  the  great  delight  of  the  pretty 
owntr.  Great  amusement  was  always  caused  by  forming 
chains  and  giving  electric  shocks  to  our  guests. 
.  Sometimes  we  had  visitors  of  a  very  different  social 
standing—  for  instance,  one  Thursday  evening  there  swaggered 
in  a  small  band  of  *'  r6.1eurs-de-barri6res  "  (or  Apaches,  a» 
they  are  now  called),  at  their  head  a  notorious  scoundrel, 
known  by  the  name  of  '*  La  Terieur  de  Montmartre."  The 
word  was  immediately  passed  that  the  beauties  were  to  be 
got  in  a  chain,  which  we  did.  Well,  I  have  never  witne-^sed 
such  a  rapid  transformation  as  that  of  tlu  se  luffians.  "When 
released,  they  sneaked  out  a  flabby,  ghastly  looking  gang, 
with  not  an,  atom  of  bounce  left  in  ihem  ;  perhaps  the 
■hocks  we  had  administered  to  them  were  not  exactly  of  a 


mild  kind.  But  there  is  a  sequel  to  this  incident.  Years 
afterwards  I  was  looking  over  some  works,  when,  to  my 
amHZ'jinent,  I  saw  my  friend.  "  La  Terrenr  de  Montmartre,' 
amongst  the  workmen.  He  eviflently  rea^gnised  me  at 
once,  smiled  and  dotfed  his  cap.  The  manajier  ^Jld  me  that 
he  was  one  of  the  steadiest  and  best  mannered  men  on  the 
premises,  and  my  friend,  the  "terreur,"  dated  his  conver- 
sion from  the  day  of  his  electrification  at  our  laboratory. 
Now,  here  is  a  hint  for  the  Home  Secretary  I 

In  1883  the  concern  was  made  into  a  limited  company, 
with  works  at  Courbevoie,  near  Paris.  There,  several  types 
of  dynaoLos,  motors  and  arc  lamps  were  turned  out,  also  an 
incandescent  lamp  for  low  voltages,  the  lighting  body  of 
which  was  composed  of  thin,  straight  carbon  rods  forming  a 
triangle,  cemented  at  the  apex  with  carbon  paste.  As  far 
as  I  know,  all  these  creations,  together  with  the  company, 
are  dead  and  buried  long  since.  It  was  at  the  Courbevoie 
works  that  Mr.  Charles  Brown,  of  the  well-known  Swiss 
firm.  Brown,  Boveri  &  Co.,  took  his  first  lessons  in  armature 
winding. 

At  the  first  Paris  Electrical  Exhibition  in  1881,  we  made 
a  pretty  brave  show,  and  received  a  gold  medal  for  our  arc 
lamps.  But  I  must  confess  that  the  award  was  principally 
due  to  a  long  pole,  kept  in  a  corner,  which  was  vigorously 
handled  whenever  the  lamp-carbons  came  together  or  kept 
too  far  apart.  Scouts  were  posted  in  various  corners  of  the 
Exhibition  to  signal  the  approach  of  committee-members  ; 
then  there  was  a  wild  rush  for  the  poles,  and  the  lamps  were 
well  shaken  so  that  they  might  burn  brightly  for  tialf  an 
hour.  Yes,  arc  lamps  of  those  da}s  required  a  considerable 
amount  of  coaxing,  and  all  the  manufacturers  were  more  or 
less  in  the  same  boat. 

One  of  the  most  amusing  features  of  the  Exhibition  was 
the  stand  of  the  famous  "  bougie  J.,"  invention  of  the  late 
Prof.  J.,  which  was  sufiposed  to  h.ave  solved  the  problem  of 
division  of  light.  In  big  letters,  it  was  announced  that  iO 
of  these  burners  could  be  lighted  by  a  single  h.p.  A 
number  of  these  unfortunate  candles  were  fitted  on  a  large 
panel ;  before  this  edifying  tableau  the  boss  of  the  show  was 
executing  a  continual  *'  pas  seul  "  in  the  frantic  endeavour 
to  keep  his  blinking  lamps  burning,  correcting  them  with 
a  stick  like  so  many  naughty  children. 

After  the  closing  hour,  we  proceeded  to  a  small  restaurant 
behind  the  Exhibition,  where  we  compared  notes,  and  the 
fun  waxed  fast  and  furious  until  the  small  hours  of  the 
morning.  Gas  engineers  were  sometimes  lured  to  this  den 
and  metaphorically  tarred  and  feathered.  Kind-hearted 
Wilfrid  de  Fonvielle,  editor  of  the  Electriciie,  frequently 
presided  over  these  meetings. 

Ah,  me,  where  is  that  "  barty  "  now  ?  Vanished  into 
the  "Ev\-igkeit"  most  of  them,  where  no  doubt  they  are 
occupied  with  greasing  lightning  and  superintending  thunder- 
storms generally. 

The  "  free  lance  "  with  his  Fata  Morgana  always  moving 
in  front  of  him,  has  long  departed,  to  make  rotuu  for  the 
steady  plodding  man,  chock-full  of  science,  as  Captain 
Cuttle  has  it. 

The  electrical  industry  is  developing  on  magnificent  lines 
with  ever  -  widening  horizons,  but  the  glamour  of  its 
"  Vie  de  Boheme  "  has  departed  for  ever  ;  peace  to  its  ashes  I 


Standardisation  of  Electric  Lamps  for  fflotor-Cars. 

• — The  Accessories  Committee  of  the  Society  of  Motor  Mana- 
facturers  and  Traders  is  following  the  example  of  the  American 
Society  of  Automobile  En^iineers  in  eudeavourincr  to  brinp  about 
Bome  degree  of  standardisation  in  electric  lamps  for  use  in  connection 
with  the  electric  lighting-  of  motor-cars.  A  Sub-Committee  was 
appointed  to  go  thoroughly  into  the  matter,  and  a  joint  meeting 
has  been  held  with  representatives  of  the  lamp  manufacturers.  The 
various  points  de»lt  with  in  the  discussion  were  (.O  voltage,  with 
regard  to  which  the  view  was  expressed  that  there  should  not  be 
more  than  two  standards.  (2)  Candle-powers. — The  general  opinion 
was  that  three  standard*  were  sufficient  for  head  lights,  and  three 
others  for  side  an  1  tail  liBhtp.  With  regard  to  bulbi  ""s  con- 
sidered that  the  33  mm  and  55  mm.  siz^s  were  the  «>  Ullr. 
(3)  Filament. — The  kind  known  as  '"Helical  Spark"  aj^-^.  6  1o 
be  preferable,  whilst  the  position  of  the  filament  was  desifid 
accurding  to  the  size  of  bulb.  (.1)  Caps. — The  tmall  bayonet  c*.p 
was  agreed  to  be  preferable  for  side  and  rear  lamps,  but  with 
regard  to  head  lights  the  maximum  candle-power  to  which  it  was 
practicable,  might,  it  was  considered,  somewhat  depend  on  the 
holder. 
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ELECTRIC   CONTROLLERS    FOR    HAULAGE 
SERVICE   IN    COAL    MINES. 


The  control  pear  illustrated  and  described  below  has  been  specially 
designed  to  comply  with  the  revised  Home  Office  Regulations  which 
came  into  force  in  June,  1912,  governing  the  use  of  electricity  in 
mines. 

Rule  1 6  of  the  regulations  applies  to  those  parts  of  the  mine 
whf  re  inflammable  gas,  although  not  normally  present,  may,  never- 
theless, occur  in  quantities  sufQoient  to  be  dangerous. 


Pipe  Conveying 

lea ds  to 

Besistponce. 


Incoming  / 
3  Core  Cable 


Fig.  1. — Arrangement  of  Pipework,  &c. 


The  arrangement  for  obtaining  continuous  metallic  covering  for 
the  cables  connected  between  motors,  controllers  and  resistances  is 
shown  in  fig.  1,  for  AC.  slip-ring  motors  ;  a  simpler  arrangement 
suffices  for  D.c.  motors,  the  pipe  connecting  the  rotor  slip-rings  to 
the  rheostat  being  omitted.  The  frames  of  the  controllers  and 
resistances  are  provided  with  clamps  for  the  pipes  enclosing  the 
single-core  cables,  and  for  the  armouring  of  the  three  core  cables. 
The  inlet  for  the  pipe  enclosing  cables  connected  to  the  resist- 
ance is  at  the  side  of  the  frame,  and  the  inlets  for  the  cables  for 
connecting  to  main  switch  and  motor  are  at  the  back  of  the 
frame. 


^i  L 


Fio.  3. — Interior  Mechanism 
of  Controller. 


In  mines  where  the  voltage  exceeds  low  pressure  (2  SO  volts)  it  is 
now  compulsory  to  arrange  the  wiring  of  the  control  apparatus  and 
motors  so  that  a  continuous  metallic  casing  is  obtained  for  all 
cables  throughout  the  mine  ;  it  is  therefore  necessary  when  installing 
control  apparatus  where  Rule  15  applies  so  to  devise  this  apparatus 
as  to  prevent  open  sparking. 

It  would  be  unnecessarily  expensive  to  use  controllers  designed 
to  comply  with  Rule  15  in  those  parts  of  the  mine  wh^re  this  rule 
does  not  apply  ;  for  this  reason  the  British  Thomson-Houston  Co., 
Ltd.,   have    standardised     two   types    of     mining   controllers    in 


Controllers  for  use  where  Rule  15  does  not  apply  are  of  the 
vertical  type,  as  shown  in  figs.  2  and  3  ;  they  have  strong  cast-iron 
frames  and  wrought-iron  covers,  and  are  operated  by  means  of 
crank  handles. 

The  frames  of  controllers  for  use  with  three-pha^e  slip-ring 
motors  are  supplied  in  two  forms  :  One  suitable  for  all  cables  to 
be  run  in  pipes,  three  pipes  being  required  ;  the  other  for  the  rotor 
resistance  cables  only  to  be  run  in  a  pipe,  the  line  and  stator  con- 
nections being  made  by  means  of  three-core  armour* d  cable,  and 
two  sets  of  clamps  being  provided  on  the  frame  for  clamping  the 
armouring  to  the  frame. 

For  D.c.  motors,  the  standard  controller  frames  are  arranged 
for  connecting  to  three  pipes :  One  for  the  incoming  line  cables  ; 
one  for  cables  connecting  the  controller  fingers  to  the  resistance  ; 
and  one  for  the  cables  connecting  the  controller  fingers  to  the  motor 
armature  and  field  terminals. 

Controllers  for  use  where  Rule  15  applies  are  built  with  strong 


Fig.  2. — Exterior  of 
Controller. 


Fig.  4.— Horizontal  Type  of  Controller  with  Oil-immersed  Contacts. 


capacities  up  to  250  H  P.  and  line  voltages  up  to  3,000  for  a.c. 
motors,  and  in  capacities  up  to  100  HP.  and  line  voltages  up  to 
600  for  d.c.  motors. 

Direct  current  is  still  used  in  gome  of  the  older  mines,  but  the 
motors  used  do  not  exceed  100  h.p.  in  size. 


oast-iron  oases,  having  wide  machined  flanges  between  the  box  and 
the  cover,  and  as  an  additional  precaution  against  open  sparking,  all 
contacts  on  which  arcing  may  take  place  are  oil -immersed.  These 
oil-immersed  controllers  are  of  the  horitontal  type,  this  form  being 
the  most  oonrenfent  for  inspecting  the  working  parts. 


Vol.  73.   No.  1,873,  ocTOBEB  17,  i9i;}.]     THE    ELECTRICAL    REVIEW. 


«;80 


""  Controllers  np  to  and  including  100  h.p.  have  the  movinpr  and 
fixed  contacts  sapported  from  the  under  side  of  the  cover,  so  that 
they  are  at  once  accessible  for  inspection  and  renewals  vrhen  the 
cover  is  lifted.     Fips.  4  and  "»  show  controllers  of  this  type. 

For  capacities  above  100  h.p.  the  controllers  are  designed  so  that 
the  cylinder  in  each  case  is  supported  from  a  fixed  frame,  the  oil 


Lead. — la  their  report  dated  October  11th,  Mks.srs. 
James  Fohstee  Ac  Co.  state  :— "Closin?  prices  last  week  were  £20 
78.  6d.  September,  £20  October,  £i;^  December  and  £18  128.  Od. 
January.  Early  this  week  the  '  bears '  had  a  '  merry  '  time,  sellintr 
freely  for  October  and  forward  positions.  October  was  done  down 
to  £,l'J  128.  *;d,  December  £18  123.  6d.  and  Jannary  £18  -Ja,    These 


Fig.  5. — HoEizoNTAL  Controller,  showing  Access 
TO  Connections. 

tank  being  lowered  from  the  frame  when  it  is  required  to  inspect 
the  contacts,  A  tank-lowering  device  is  provided  with  each  con- 
troller, 80  that  the  tank  when  full  of  oil  can  be  lowered  with  ease. 
The  frame  consists  of  a  box- shaped  casting  mounted  on  four  pipe 
supports.  The  frame  also  forms  a  terminal  box  for  enclosing  the 
terminals,  which  are  mounted  on  studs  passing  through  porcelain 
insulators  fixed  in  the  frame.  The 
cylinder  and  finger  bases  are  mounted 
below  and  supported  from  this  frame, 
each  finger  base  being  connected  to  the 
under  side  of  one  of  the  terminal  studs. 
Wide  machined  faces  on  the  lower 
surface  of  the  frame  and  the  upper 
surface  of  the  oil  tank  ensure  that 
danger  due  to  open  sparking  cannot 
result,  should  the  correct  oil  level  not 
be  maintained.  Fig.  6  shows  a  controller 
of  this  type  suitable  for  a  250-h.p.  3,000- 
volt  slip- ring  motor. 

In  all  of  the  controllers  described 
above,  the  working  parts  can  be  in- 
spected without  disconnecting  any  cables. 
Many  types  of  oil-immersed  controllers 
in  use  in  mines  in  the  past  were  of 
the  vertical  type,  the  contacts  of  which 
could  only  be  seen  by  disconnecting  the 
cables  and  lifting  the  controller  bodily 
from  the  tank,  a  process  involving  con- 
siderable time  and  difficulty. 

Oil-immersed  controllers  for  large 
currents  have  in  general  been  found  to 
wear  more  at  the  arcing  tips  than  air- 
break  controllers  working  under  the 
same  service  conditions.  The  latest 
types  of  150-H.p.and  250-h.p.  controllers 
built  by  the  Britith  Thomson-Houston 
Co.,  Ltd.,  overcome  this  trouble,  and  save 
the  expense  of  fnquent  renewals  to 
fiager  and  segment  arcing  tips. 

The  resistances  for  use  with  the  con- 
trollers described   are  constructed  from 

the  British  Thomson-Houston  standard  air-cooled  type  c  G 
units,  consisting  of  iron  grids  insulated  from  their  suppr>rts 
by  mica,  and  grouped  together  to  form  resistance-boxes.  The 
resistance- boxes  are  in  turn  assembled  in  three  forms  of  frames, 
depending  on  the  service  and  number  of  units  required. 

Fig.  7  shows  a  typical  resistance  for  use  with  a  British  Thomson- 
Houston  mining  controller. 


Fig.  7.— Grid  Resistance. 

operations  were  apparently  based  on  reports  of  improvement  in 
the  Mexican  position,  which,  by  the  way,  is  scarcely  borne  out  by 
the  latest  news,  and  the  belief  that  supplies  from  that  country 
would  be  shortly  forthcoming.  However,  actual  facts  soon  put  a 
different  face  on  the  market.  On  Wednesday  September  lead  was 
offered  at  £20  2s.  Gd.,  and  on  Thursday  £20  15s.  was  paid  for  this 


Paper  Cables.— Messrs.  The  Macixtosh  Cable  Co., 

Ltd.,  who  are  financially  controlled  by  the  well-known  firm  of 
Chas.  Macintosh  &  Co.,  Ltd.,  of  Manchester,  have  recently  com- 
menced the  manufacture  of  paper  cables  at  their  new  works  in 
Liverpool,  erected  specially  for  this  purpose.  The  company  are  in 
a  position  to  quote  for,  and  supply,  all  classes  of  pa^er-insulated 
cables.  Messrs.  Gillespie  &  Beales,  of  Amberley  House,  Norfolk 
Street,  Strand,  W.C,  have  been  appointed  the  company's  sole 
selling  representatives  for  the  south  of  England. 


Fig.  6. — Large  Controller  with  Oil-immersed  Contacts. 


delivery,  '  bears '  coming  into  the  open  only  to  find  that  holders 
had  little  Ipad  available.  In  justice  to  home  dealers,  it  may  be  said 
that  the  '  bears '  are  chiefly  Continental.  The  actual  position  ia 
that  at  no  time  this  year  has  lead  been  so  urgently  required.  Im- 
portant electrical  consumers  are  begging  for  the  metal,  and  con- 
tracts for  export  are  behind-hand,  owing  to  supplies  being  so 
inadequate.  The  export  demand  continues  unabated,  and  on  the 
top  of  all  is  a  'bear  '  squeez;.  Yesterday,  September  lead  was  stiU 
wanted  with  £20  153.  paid.  There  were  buyers  at  £20  os.  for 
October  delivery  ;  £19  2s.  6d.  was  paid  for  November  and  £18  15s. 
for  December.  We  should,  perhaps,  explain  that  September  lead  ia 
deliverable  up  to  October  lolh.  Closing  prices  are  :— £20  12s.  6d. 
prompt,  oC20  5s.  buyers  October  delivery,  £20  sellers  October  ship- 
ment, £19  5s.  November,  £18  173.  6d.  December  and  £1S  7s.  6d. 
January.  Consumers  should  ignore  fluctuations  in  the  market,  and 
provide  for  their  requirements  in  due  time.  That  lead  can  become 
plentiful  under  existing  circumstances  is  scarcely  to  be  expected.  The 
total  production  of  the  world  has  only  increased  3  to  5  %  in  the  last 
10  years,  while  the  consumption  for  electrical  purposes  has  increased 
enormously  during  the  same  period.  This  is  quit*  sufficient  to  account 
for  the  prevailing  scarcity  and  absence  of  stocks.  English  lead,  £21.'' 
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NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  Journal  by  Messrs.  W.  P,  Thompson  &  Co., 
Electrical  Patent  Agents,  '285,  High  Holborn,  Liondon,  W.C.,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


ai,S6i.    "  Illuminated  signs."    V.  yon  Vangel.    September  29!ih. 

21,891.    "  Marine  cableways."    T.  8.  Mjlleu.    September  29ijh.    (Complete.) 

21,901.  "  Electric  water  heaters  or  geysers."  Ij.  M.  Waterhouse  and 
Simplex  Conduits,  Lid.    September  29th.    (Complete.) 

21.918,    "  Telegraphic  apparatus."    A.  A.  C.  Swinton.    September  29th. 

21,921.  "Tfllephone  exchange  systems."  D.  H.  Kennedy  and  J.  W.Turner, 
September  29th. 

21,924.  "Electric  tail-lamp  with  emergercy  globe  for  use  on  motor-cars  and 
other  vehicles."    H.  Atkinsin.    Septi  iiiber  29in. 

21,931.  "  Selecting  device  for  electric  bells  and  the  like."  W.  E.  Muntz, 
Sept-ember  29th. 

21,959.  "Coil  bobbin  for  primary-current  coiU  of  meters,  measuring  in^^tru- 
ments  or  the  like."  Allgemeine  Blektricitats-Ges.  (Convention  date, 
November  S8th,  1912,  Germany.)    September  29th.    (Complete.) 

21,965.  "Indicators,  annunciators  and  ihe  like."  Sterling  Telephone 
AND  Electric  Co.,  Ltd.  (Telephon-Fabtik  Akt.  Ges.  verm.  J.  Berliner 
Austria.)    September  29th.     ^Com^>lete.) 

21  997.  "  Electrically-heated  hot-air  syringes  used  in  the  practice  of  dental 
surgeiY."  G.  F.  Gadd  and  Western  Dental  Manufacturing  Co  ,  Ltd. 
8epetnber30th. 

22,023  "  Method  of  and  means  for  mounting  electrical  resistances  or  fila- 
ments en  to  supports  for  electric  apparatus  tuch  as  heaters  and  lamps."  C.  O. 
Bastias.     September  33th. 

22,024.  "Electric  glow-lamps  or/and  the  method  of  manufacturing  and 
operating  the  same."    C.  O.  Bastian.    September  SOth. 

22,C35.  "  Construction  of  electric  lampholders."  A.  A,  Price.  September 
30;h. 

22;091.    "  Electric  vehicle  transmission."    W.  B,  Cooper.    October  1st. 

22,093.  "  Metallic-filament  lamps."  H.  Bleske  and  E.  Schulze.  (Con- 
vention date,  October  3rd,  1912,  Germany.)     October  1st.    (Complete.) 

22,146.    "  Apparatus  for  high-speed  telegraphy."    J.  Gell.    October  1st. 

22.149.  "Dynamo-electric  machines  provided  with  commutators." 
H.  Mensforth.    October  1st. 

22,157.  "Telephone  transmitting  apparatus."  A.  H.  Foote.  October  1st, 
(Complete.) 

22,170.  "  Brush  or  like  sliding  contacts  for  high-frequency  electrical 
apparatus."    A.  S.  Sorensen.     October  2ad.     (Complete.) 

22,198.  "  Connecting-up  of  elect'ic  rabies  or  conductrrs  and  the  protection 
of  their  exposed  ends  and  terminals."  St.  Helens  Cable  and  Rubber  Co., 
Ltd.,  and  J.  C.  White.    October  2nd, 

22,220.  "Electro-magnetic  relays  for  u'e  in  connection  with  wirelefs 
telegraphy  installations  and  for  other  purposes."  A.  B.  Williams  and  W.  A. 
Solomon.    October  2nd. 

22.222.  "Manufacture  of  carbon  electrodes  for  electric  arc  larapa." 
F.  Lewis.  (Convention  date,  July  2nd,  1913,  Germany.)  October  2nd. 
(Complete.) 

22.223.  "Manufacture  of  carbon-electrcdes  for  electric  arc  lamps." 
C.  CoNRADTY  (film  of).  (Convention date,  July  2nd,  1913,  Germany.)  October 
2nd.     (Complete.) 

22.224.  "  Electro-pneumatic  air-brake  systems."  British  Thomson-Houston 
Co.,  Ltd.     (General  Electric  Co.,  United  States  )    October  2Qd. 

22,228,  "  Generator  of  e'eotricity  for  automobiles  forming  a  combined  source 
of  ignition  and  illumination."  A.  Sanchez  and  C.  Baradat.  October  2nd. 
(Complete.) 

22,235.    "  Construction  of  electric  fans  of  the  oscillating  or  revolving  type." 
8.  G.  Leach.     October  2nd. 
22,260.    "  Electric  vulcaniser  for  tires."    R.  K.  Hearn.    October  Srd. 

22,273.  "Electricilly-operated  switches."  B.  Thomas  and  E.  Thomas. 
October  3rd. 

22,271.  "  Electrically-operated  switches."  B.  Thomas  and  E.  Thomas. 
October  3rd. 

22,275.    "  Electrical  rheostats."    B.  Thomas  and  E.  Thomas.    October  Srd, 

22,319.     "  Arc-light  carbons."    H.  Ayrton.    October  3rd. 

22,331.  "Electric  glow  lamps  or/and  the  methods  of,  manufacturing  and 
operating  the  same."    C.  O.  Bastian.    October  3rd. 

22,318.  "Methid  of  and  apparatus  fur  the  oDntrol  of  electrical  plant." 
H.  J.  Read  and  W.  J.  Branson,    October  3rd, 

22.358,  "  Manufacture  of  a  material  suitable  fnr  electrical  insulation  and 
other  purposes."  British  Thomson-Houston  Co.,  Ltd.  (Gener'*l  Elec- 
tric Co.,  United  States  )  (Divided  application  on  8,417,  1913,  April  9th.) 
October  3rd. 

22.359.  "  Electrical  baking-apparatus."    W.P.Perry.    October  4th. 
22,390.     "  Systems  and   methods  of    control    for    electric   motors."    N.  W. 

Stober.    (Convention  date,  October  5th,  1912,  United   States.)    October  4th. 
(Complete.) 

22,394.  "Alternating-current  transformers."  D.  K.  Morris  and  Morris 
AND  Lister,  Ltd.    October  4th, 

22.405.  "Lamp  annunciators  for  telephone  switchboards."  Western 
Electric  Co.,  Ltd.,  G.  H.  Nash  and  B.  B.  Grace.    October  4th.     (Complete.) 

22.406.  "  Telephone  hand  sets."  Western  Electric  Co.,  Ltd.,  G,  H. 
Nash  and  B.  B.  (Jrace.    October  4th. 

22.420.  "Electric  distribution  systems."  British  Thomson-Houston  Co., 
Ltd.    (General  Electric  Co.,  United  States.)    October  4th. 

22.421.  "  Resiuous  condensation  products."  British  Thomson-Houston 
Co.,  Ltd.  (General  Electric  Co.,  United  States.)  (Addition  to  24,254, 1912. 
October  4th. 

22,425.  "  Holders  for  incandescent  electiic  lamps."  H.Russell.  October 
4th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtatned 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  V/.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps).} 


14,056.     June 
Siemens  and 


1912. 

Field-Magnets  of  Electric  Turbo-genehatous.     A.  Rolfc. 
17th. 

Circuit  Arrangements  for  Automatic  Telephone  Systems, 
H.al!ike  Akt.-Ges.     18,4)8.    August  12th.     (August  14tb,  1911.) 

Electrical  Accumulators.    C.  de  SednetT.    18,571.    August  13th. 

Flexible  Metallic  Clip  for  Attaching  and  Detaching  Shades,  Shade- 
holders,  Advertisements,  Decorations,  Protectors  and  the  Like  to  or 
from  Electric,  Gas,  Oil  or  Vapour  Lamps,  or  other  Devices  that  may 
be  Used  for  the  Purpose  of  Illumination.  F.  Parks.  20,805.  Sep- 
tember 12th. 


Apparatus  for  the  Electrical  Treatment  of  Gases  and  Vapours.    W.  T. 
Hoofniiglc.    20,950.    Hepttmber  13th. 

Systems   of    Electric    Motor    Control.      British    Thomson  -  Houston    Co. 

(General  Electric  Co.)    21,263.     September  18th. 
Telephonic  Receivers.    A.  Marr.    21,664.    Beptember  24th. 
Branch  Boxes  for  Electeio  Conductors.    J.  Kramer.    28,750.    October  nth. 
Electromagnetic  Suspension  Devices.    B.  Graeiniger.    24,511.    October  26th. 

(July  :Jrd,  1912.    Addition  to  No.  24,499  of  1912.) 
Switches  for  Use  in  Connection  with  the  Electric  Liohting  Systems  of 

Automobiles.     B.  Brooks  and  W.  Holt.    25,420.    November  6th. 
Automatic  Electric  Circuit-breaking  Arrangements.     E.  C.  Miiller.    27,530. 

November  29th.     (Divided  application  on  No.  0,9£0  of  1912,  September  21st.) 


1913. 

OzoNizERS.    J.  C.  A.  Henderson.     1,156.    January  I'ith. 

Connections  for  Continuous  Electric  Current  Generators.    Fried.  Krupp. 

Akt -Ges.     1,107.    January  17th.    (Match  1st,  1h12.) 
Construction    of    Incande.scence     Electric    Lamps.      O.    Schaller.      1,804. 

January  22ntl.     (August  23ril,  1912.) 
Process    of,    and    Apparatus    fob,   Producing    Ozone.      J.   Steynis,      8,769. 

February  lath.     (Pebrua  y  13th,  1912.) 
Automatic    Electric   Switches.      H.   C.  E.   Boutard,      5,546.     March   5th. 

(March  (ith,  1912.) 
Apparatus  for  Photographically  Recording  Electrical  Measurements  and 

FOR   LIKE    Purposes.     .SietLens  &  Halske  Akt,  Ges.     8,240.     April  8th. 

(April  10th,  1912.) 

Registering  Circuits  for  Automatic  Telephone  Exchanges.    Siemens  and 

Haltke  Akt.  Ges.    9,168.    April  18lh.     (April  18th,  1912.) 
Audible  Signals  for  use  in  Determining  Temperature.    A.  McNab.    9,695. 

Apiil  21th.     (April  2Dih,  1912.) 
Fly- Wheel  Storage  Arrangements  such  as  used  in  the  Electrical  Driving 

op  Hauling  or  Winding  Machinery.  Siemens-EchuckertwerkeGes.  11,007. 

May  9th.     (May  10th,  1912.) 
Individual  Telephone  Mouthpieces.    C.S.Warren.    1",198.    May  13th. 
Electrolysis  of  Aqueous  Solution.    Ges,  fur  Chemisohe  Industrie  in  Basel. 

1 1 ,872.    May  21st.     (December  9th,  1912.) 
Automatic  Ships'  Telegraph  Alahms.    J.  A.  Sullivan.    11,972.    May  22nd. 

Inductance  Coils  for  Telephone  or  other  Circuits.     Siemens  &  Halske 

Akt.-Ges.     12,t65.    May  29th.     (May  l!9th,  1912.) 
Dynamo-electric  Machines.    Siemens-SchuckertwerkeGes.    14,390.   June  2l8t. 

(June  22nd,  1912.) 

Electric  Switches.    Siemens-Schuckertwerke  Ges.    16,451.    July  17th.    (June 
7th,  1913.) 


The  Position  in  Canada. — A  correspon(3ent  writing 
from  Ottawa,  Canada,  under  date  September  16th,  comments  as 
follows  upon  the  present  position  of  affairs: — "There  is  scarcely 
anythingr  doing  in  the  way  of  electrical  progress  in  our  western 
cities.  They  have  run  the  length  of  their  rope,  and  are  now  at 
a  full  stop.  Some  of  the  cities  now  have  difficulty  in  finding 
money  to  maintain  existing  works.  Calgary,  Saskatoon, 
Edmonton,  Moose  Jaw,  Regina,  Prince  Albert,  and  several  other 
towns,  are  doing  nothing  in  the  way  of  civic  improvements. 
Times  are  bad,  and  all  the  summer  hundreds  of  men  have  been 
walking  the  streets  in  tho.^e  towns  unable  to  obtain  work. 
Saskatoon,  a  town  but  eight  years  old,  spent,  in  1912,  something 
like  two  million  dollars  in  civic  improvements.  Now  she  has  no 
money  to  spend  on  improvements,  and  finds  it  difficult  to  finds  money 
for  maintenance.  These  towns  started  to  run  before  learning  to 
walk  ;  now  they  can  neither  run  nor  walk.  These  Western  towns 
tried,  and  succeeded  in  a  large  measure,  to  become  full-fledged 
cities  all  at  once — to  have  the  improvements  of  cities  a  century 
old,  in  four  or  five  years.  The  towns  mentioned  all  now  have  their 
asphalt  street  pavements,  their  wires  in  conduits  underground, 
their  Whiteway  lights,  their  incinerator,  street  cars,  modern 
railway  termini,  up-to-date  power  plants  ;  all  the  waterfalls  in 
proximity  to  these  Western  cities  have  been  harneseed  and  utilised 
for  both  power  and  light. 

"Some  of  these  improvements  are,  as  might  be  expected,  in  an 
incomplete  state,  and  the  difficulty  in  procuring  money  this  summer 
leaves  the  vast  work  unfinished. 

"  Winnipeg  is  doing  little  improvement  work  just  now.  This 
city  worked  in  the  millions.  Three  million-dollar  contracts  have  been 
quite  common  in  the  past  five  years.  There  are  no  million-dollar 
contracts  given  out  by  the  city  this  year. 

"  Still  these  towns  are  perfectly  solvent,  and  their  large  expendi- 
ture in  the  past  five  years  may  be  justified  on  the  plea  of  the  indis- 
pensability  of  modern  improvements,  particularly  for  new  and  fast 
growing  towns,  for  encouragement  of  growth.  The  money 
stringency  this  Feason  is  a  blessing  in  disguise  for  these  Western 
towns.  It  effectually  stops  their  mad  career  of  improvements. 
They  will  now  have  time  to  consider  and  look  out  upon  their 
mushroom-built  landscape  with  a  good  crop  this  year  of  200,000,000 
bushels  of  wheat  and  a  big  crop  of  oats  and  barley.  Our 
Western  cities  will  soon  be  handling  lots  of  money.  The  good 
harvest  of  this  year  is  a  grand  thing  for  the  West  even  sentimentally, 
because  it  will  have  the  effect  of  causing  European  money-lenders 
to  retain  confidence  in  Western  securities.  Western  municipal 
securities  are  all  right,  and  with  another  good  crop  next  year,  the 
West  will  again  come  into  its  own.  Another  good  crop  in  1914  is, 
however,  necessary  in  order  that  the  West  may  regain  the  confi- 
dence of  the  world  of  finance." 

The  Sliops  Act. — The  Southport  Corporation  has  made 
a  closing  order  which  embraces  those  carrying  on  business  as  elec- 
tricians, and  under  which  shops  must  be  closed  at  8.80  on  Monday?. 
1  on  TuRsdays,  8. HO  on  Wednesdays  and  Thursdays,  10  on  Fridays, 
and  11  on  Saturdays. 
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A  CASE  cf  the  utmost  importance  to  those  who  have  to  do 
with  Government  Departments  was  decided  last  week  by 
the  Court  of  Appeal.  It  primarily  concerned  the  Local 
Government  Board  ;  but  the  decision  is  of  such  a  nature 
that  it  must  necessarily  affect  the  dealings  of  the  Board 
of  Tra(3e  and  other  Government  Departments. 

It  has  been  the  fashion  in  recent  years  for  the  Legis- 
lature to  withdraw  all  recent  Acts  of  Parliament 
from  the  jurisdiction  of  the  Courts.  A  new  tribunal 
for  the  settlement  of  difficulties  is  frequently  set  up ; 
but  if  not,  it  is  declared  that  disputes  "  shall  be 
settled  by  some  one  or  other  of  the  existing 
Government  Departments."  This  form  of  inquiry  may 
or  may  not  be  acceptable  to  the  public  ;  but  so  far  as 
Officialdom  is  concerned,  it  has  the  advantage  of  secrecy. 
The  case  decided  last  week  bids  fair  to  raise  the  curtain 
to  some  extent. 

The  material  facts  were  short  and  simple.  A  house  was 
declared  unfit  for  human  habitation  by  an  inspector 
appointed  under  the  Housing  and  Town  Planning  Act. 
This  was  after  two  public  inquiries,  at  which  the  house- 
holder gave  evidence.  The  inspector  made  a  report  to  the 
local  authority  who,  in  their  turn,  made  the  closing  order. 

Thereupon  the  house-owner  appealed,  as  he  was  entitled 
to  do,  to  the  Local  Government  Board.  Before  his  appeal 
came  on  for  hearing,  however,  he  was  informed  that  the 
matter  had  been  considered  by  the  Board  or  seme  person 
properly  appointed,  who,  acting  on  the  information  in  the 
report  of  the  inspector,  had  decided  to  dismiss  the  appeal 
and  confirm  the  order.  The  householder  took  exception  to 
this  and  took  certain  legal  steps,  as  a  result  of  which  the  Court 
of  Appeal  has  quashed  the  order.  Lord  Justice  Yaughan 
Williams  pointed  out  in  effect  that  the  procedure  adopted 
by  the  Local  Government  Beard  was  contrary  to  natural 
justice. 

Lord  Justice  Buckley  said  :  — 

I  am  opposed  to  the  growing  tendency  of  Government  Depart- 
ments to  regard  as  privileged  reports  made  to  thtm   on   matters 

which  affect  the  rights  of  the  individual I  tm  strongly  of 

opinion  that  the  appellant  was  entitled  before  such  an  order  was 
made  to  be  put  in  possession  of  the  facts  alleged  against  him  oh 
which  the  Local  Government  Board  actti^  and  was  entitled  to  an 
opportunity  of  upsetting  them  if  he  could.  If  the  appellant  had  a 
right  to  be  heard  en  appeal  to  the  Local  Government  Itoard — he 
certainly  has  the  right  to  appeal — it  is  no  answer  to  say  that  he 
has  been  heard  before  the  Inspector.  I  think  the  appeal  must 
succeed  on  that  ground,  and  the  closing  order  be  quashed.  A  decision 
of  a  Government  Department  is  like  the  judgment  of  a  Court. 
Not  only  must  the  proceedings  be  openly  conducted,  but  the  Judge 
cannot  give  judgment  with  closed  doors. 

It  is  true  that  Lord  Justice  Hamilton  dissented  from  the 

rest  of  the  Court,  but  we  cannot  refrain  from  expressing 

our  satisfaction  at  the  result  of  the  proceedings  to  date. 

The  practice  of  the  Local  Government  Board  is  similar  to 

that   of     other    Government    Departments,    to     each    of 

which  quasi-judicial  functions  are  constantly  being  assigned 

by  new  Acts  of  Parliament. 
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For  our  part,  we  hope  that  this  decision  will  be  borne  in 
mind  by  the  l^oard  of  Trade  when  exercising  its  jurisdiction 
under  the  Electric  Lighting  Acts.  An  appeal  lies  to  that 
Board  in  certain  cases.  Thus,  as  our  readers  are  aware, 
where  the  exercise  of  powers  under  the  Electric  Lighting 
Act  involves  placing  works  in  streets,  notices  have  to  be 
given  to  the  local  authority  and  the  Postmaster-General. 
The  local  authority  or  the  Postmaster  may  disapprove  of  the 
proposed  works,  and  if  the  undertakers  wish  to  go  further 
their  remedy  is  to  appeal  to  the  Board  of  Trade.  An  appeal 
is  also  allowed  to  the  Board  of  Trade  where  there  is  a 
dispute  between  an  undertaker  and  a  consumer  as  to  a 
requisition  made  by  a  consumer. 

Again,  the  Board  of  Trade  Regulations  provide  by 
Paragraph  B  (4)  that  the  system  and-  frequency  of  the 
supply  shall  be  maintained  subject,  as  respects  frequency, 
to  a  variation  not  exceeding  2^,  per  cent,  above  or 
below  the  declared  frequency,  and  shall  not  be  altered  or 
departed  from  except  by  consent  of  the  Board  of  Trade,  and 
upon  such  terms  and  conditions  as  the  Board  of  Trade  may 
impose.  To  mention  in  detail  the  matters  with  regard  to 
which  the  Board  has  power  to  give  or  withhold  consent 
would  be  beyond  the  limits  of  our  space.  Suffice  it  that 
consent  may  be  required  for  the  breaking-up  of  private 
streets ;  the  construction  of  the  generating  stations  ;  over- 
head wires :  supply  for  traction  purposes ;  transfer  of 
rights  of  purchase.  Fioally,  to  mention  a  power  but 
recently  conferred  upon  the  Board,  Sec.  G  of  the  Electric 
Lighting  Act,  I'Joa,  makes  provision  for  the  supply  of 
electricity  from  area  A  to  premises  within  area  B,  subject  to 
the  consent  of  the  undertakers  in  area  A.  "  Provided  that, 
if,  in  the  opinion  of  the  Board  of  Trade,  any  consent  required 
by  this  sub-section  is  unreasonably  withheld,  the  Board  of 
Trade  may  proceed  as  if  such  consent  had  been  given." 

We  have  said  enough  to  show  the  extent  to  which  those 
interested  in  the  supply  of  electricity  are  subject  to  the 
jurisdiction  of  the  Board  of  Trade,  And  there  is  no  appeal. 
In  the  instance  last  cited  the  Board  may  declare  that 
consent  has  been  unreasonably  withheld,  but  no  one  other 
than  a  few  clerks  in  a  Government  office  ever  knows 
why.  The  judgment  in  the  matter  may  be  perfectly 
capricious,  but  it  is  absolutely  final  ! 

It  is  for  this  reason  that  the  electrical  world  will  be  glad  to 
see  the  ruling  of  the  Court  of  Appeal  as  regards  the  Local 
Government  Board  applied  to  other  Government  departments. 
Too  great  has  been  the  tendency  in  recent  years  to  subject 
large  questions  which  closely  concern  the  public  to  hole-and- 
corner  official  inquiry.  A  matter  cf  enormous  moment  to  a 
large  body  of  shareholders  or  ratepayers  may  be  subjected  to 
the  decision  of  a  third-rate  official  who  is  sheltered  for  all 
time  behind  the  magic  name  "  Board  of  Trade,"  and  whose 
reasons,  however  wise  or  foolish,  are  never  submitted  to  the 
ordeal  of  public  opinion. 


Much    error    creeps    into    matters  of 

Qiianlitative  and  engineering   and    manufactuie    f re  m  the 
Qiialitatne        .  . ,         ^  •,,.,! 

Heatinff.         laiiure    to   perceive   that   the    utility   of 

heat  is  not  to  be  measured  by  temperature 
alone  or  by  calories  alone.  Nobody  will  deny  that  in 
producing  electricity  by  means  of  coal-generated  power 
only  a  very  small  fraction  of  the  calorific  capacity  of  the 
coal  can  be  ultimately  reproduced  as  heat  by  using  electricity 
as  the  go-between.  That  this  is  not  due  to  any  fault  in 
electricity  is  plain  to  be  seen  from  the  high  coefficient  of 
conversion  of  water  power  into  electrically-generated  heat. 
Briefly,  the  conversion  of  mechanical  energy  into  electricity  is 
a  process  of  high  efficiency,  and  so  is  the  process  of  turning 
electrical  energy  into  heat  energy  ;  but  to  convert  heat  into 
work  is  a  process  of  low  efficiency.  Yet  there  are  small 
operations  demanding  heat,  which  can  be  cairied  out  by 
electrical  means  with  commercial  economy  even  in  com- 
petition with  heat  generated  direct  frcin  fuel. 

An  example  of  this  is  the  cooking  of  food.  To  cook 
food  it  is  necessary  to  heat  it  to  a  ceitain 
fairly  high  temperature.  Assume  this  to  be  150°  F. 
above  atmospheric  temperature,  and  that  the  focd  to  be 
dealt  with  weighs  7  lb.  Assume  this  mass  even  to  be  as 
water  in  possessing  a  specific  heat  of  unity,    then    it  \\ill 


require  1,050  units  of  heat  to  raise  the  food  to  the  desired 
temperature.  This  is  equal  to  the  heat  in  ,'^tli  of  a  lb,  of 
good  coal.  Electrically  it  is  equal  to  about  ()"3  KW.-hour 
or  to  about  1  lb.  of  coal  burned  in  the  power-producing 
boiler.  But  by  means  of  careful  heat  insulation  the 
electrically  generated  heat  has  been  so  conserved  that  it  has 
become  possible  to  conduct  cooking  operations  with  much 
less  heat  than  is  ordinarily  used  by  direct  fuel  cookery. 
There  is  great  difficulty  in  burning  solid  fuel  in  such  small 
quantities  as  will  enable  the  same  economy  to  be  secured. 
Gaseous  fuel  labours  under  the  necessity  of  maintaining  a 
constant  stream  of  hot  gases. 

The  electric  cooker  aims  to  attain  to  a  high  tempera- 
ture, and  not  to  lose  heat  by  convection,  conduction  or 
radiation — all  which  losses  are  unavoidable  in  other 
methods. 

Makers  of  steam  superheaters  have  attempted  to  temper 
the  furnace  heat  to  the  superheater  pipes  by  a  flood  of  cold 
air,  which  simply  means  that  they  waste  heat  by  reducing  it 
below  a  usable  temperature.  The  correct  method  is  to  absorb 
the  surplus  heat  in  some  previous  useful  operation,  so  that 
the  hot  gases  may  be  turned  into  the  superheater  at  a  safe 
temperature,  and  after  use  there,  still  serve  for  feed  heating. 
vSuperheating  is  a  quantitative  operation,  for  it  requires  much 
heat,  but  not  at  a  maximum  temperature. 

Domestic  water  heating  requires  heat  in  quantity.  A 
40-gallon  hot  batk  demands  at  least  20,000  heat  units,  or, 
say,  6  units  of  electricity,  ccsting  18  to  30  lb.  of  coal. 
►Similarly  for  heating  a  house,  heat  is  required  in  quantity, 
and  must  not  be  confused  with  the  occasional  use  of  an 
electric  healer  to  take  the  chill  ofl"  a  small  room.  The 
quantitative  demands  for  heat  have  been  badly  catered  for 
by  solid  or  gaseous  fuels,  because  it  has  been  the  habit  to 
maintain  a  current  of  heated  air,  and  only  to  use  a 
small  fraction  of  the  heat  by  way  of  radiation,  instead  of  by 
other  means.  "What  is  to  be  borne  in  mind  in  questions  of 
heating  is  the  essential  difference  between  degrees  and 
calories,  between  the  process  which  consists  in  heating  a 
small  cpantity  of  stuff  and  keeping  it  hot,  and  the  heating 
of  a  large  mass  of  stufl",  which  must  travel  away  from  the 
locus  of  heat  application,  Ccoking  exemplifies  the  first,  as 
also  should  crucible  heating,  if  the  above  principles  received 
better  attention.  The  second  is  exemplified  in  the  iheating 
of  air  or  Mater  to  be  applied  to  house  warming,  for  the  heat 
is  of  necessity  sent  continually  to  waste  by  the  process  of 
ventilation,  and  is  of  such  low  temperature  quality  as  to  be 
past  use  as  a  waste  product. 


We  commend  to  the  study  of  all  of  our 

The  luture  of  readers  who  are  interested  in  the  subject 
Mnnicipal  .  •  •     i  ■     l  i  • 

Enteriiise  municipal  v.  private  ownership,  some 

extracts  from  a  very  important  report  by 
Sir  F.  Oppenheimer  (H.M.  Commercial  Attache  for  Ger- 
many), which  appear  on  another  page  of  this  issue. 

The  co-operative   control    movement   that    has  been   in 
progress  in  Germany  for  some  time  past  has  been  described 
in  cur  pages.     Changing  opinion  in  that  country  has  brought 
about  a  strong  feeling  in  favour  of  a  combined  syt-tcm  in 
Mhich  private  companies  are  responsible  for  the  management 
of  electrical  undertakings,  the  municipality  participating  in 
the  capital  and  having  a  voice  in  the  said  mauagement. 
Municipal  authorities  find  that  municipal  e  peration  is  too 
inelcstic  to  enable  it  to  adapt  itself  to  modern  and  changing 
trade  and  industrial  conditions.     A  score  of  other  reasons 
are  given  explaining  the  desire  lor  a  cimuge,  and  so  many 
of  these  have  been  discussed  in  our   pages   in  relation  to 
British   alfairs,  indeed,   are  brought   into   evidence  almost 
weekly  in  cur  electric  supply  and  traction  news,  that  we  find 
it   difficult    to  resist  the   temptation   to  make  a   detailed 
commentary    on    this   report   consideied   from   the   British 
standpoint.      AVe    will,    however,   emit   the   ek-tail   at   the 
moment,  and  confine  our  attention  to  main  principles. 

There  arc,  of  course,  differences  between  the  conditions, 
legislative,  local,  and  probably  industrial  as  well,  obtaining  in 
the  United  Kingdom  and  in  Germany,  but  we  cannot  feel, 
democratic  as  the  times  appear  to  be,  'hat  the  municipal 
control  spirit  is  going  to  continue  unmodified  in  perpetuity 
here.     Though  the  signs  are  not  very  pronounced,  we  believe 
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the  time  U  not  far  distant  when  the  inherent  weaknesses 
of  pul>lic  ownership  will  lead  to  aj^itation  for  a 
chanf^c.  We  say  this  not  because  of  antajronisra  to  such  a 
policy,  nor  because  of  any  predilection  we  may  be  assumed  to 
have  for  private  enterprise,  and  still  less  with  any  desire  to 
reflect  upon  electrical  officials  personally,  but  purely  for  the 
reason  that  when  the  demand  for  efliciency  everywhere, 
whether  in  man  or  machine,  is  so  strong,  the  weaknesses 
which  are  inseparable  from  a  purely  municipal  system, 
unless  it  be  under  the  control  of  a  strong  man  who  knows 
what  is  best,  and  can  command  it  both  from  the  ('ouncil 
and  from  its  employes,  must  inevitably  receive  attention. 

Everybody  will  agree  that  the  average  councillor  is  quite 
incompetent  to  control  public  gas,  electrical  and  other  such 
undertakings  with  knowledge.  This  being  so,  what  exists 
to-day  may  be  municipal  ownership  without  municipal 
control  except  that  poor  sort  of  authority  that  a  councillor 
exercises  when  sheer  necessity  compels  him  to  vote  one 
way  or  the  other.  The  technical  official  and  his  small  com- 
mittee are  the  municipal  board  of  directors,  but  they  have 
to  ask  approval  from  the  general  body  of  councillors  who 
do  not  know  what  they  are  voting  upon.  Of  course  there 
is,  as  a  general  rule,  an  assurance  that  the  technical  official 
'  will  not  go  very  far  wrong  technically,  because,  in  a  very 
important  sense,  he  does  not  stand  alone,  having  at  his 
disposal  the  experience  and  opinion  of  the  hundreds  of  other 
like  officials  engaged  in  other  cities  and  towns.  But  our 
present  point  is  that  when  the  Council  does  actually 
control  it  often  goes  wrong,  whereas  at  other  times,  by 
reason  of  its  sheer  inability  to  comprehend,  it  must  blindly 
follow  the  leading  of  its  technical  official.  As  matters  stand, 
we,  of  all  men,  should  not  quarrel  \/ith  the  latter  course, 
but  it  is  as  well,  when  the  broad  principles  are  under  dis- 
cussion, that  the  people  who  comfort  themselves  with  the 
thought  that  certain  public  works  are  their  very  own  pro- 
perties should  recognise  how  very  small  is  the  measure 
of  control  exercised  by  those  whom  they  elect  as  their  repre- 
sentatives. Sometimes  busybody  councillors  intervene  and 
make  big  blunder?,  and  technical  men  ask  for  more  freedom 
from  pettifogging  interference.  But  is  it  not  the  system  rather 
than  the  councillor  that  is  at  fault  ?  We  should  like  Sir  F. 
Oppenheimer's  report  to  be  made  the  basis  of  a  calm  and 
dispassionate  discussion  by  quite  unbiased  men,  for  a  number 
of  the  weaknesses  summarised  therein  in  relation  to  the 
German  position  have  arisen  in  many  places  in  the  United 
Kingdom.  Maybe  other  observers  among  our  readers  may 
agree  with  us  that  the  future  seems  likely  to  bring  about 
more  of  that  co-operation,  financial  and  otherwise,  of  British 
companies  and  municipalities,  toward  which  Germany  seems 
to  be  inclining,  and  of  which  there  is  at  least  one  important 
working  example  within  a  few  miles  of  North  London. 
The  hostility  of  municipalities  toward  companies  in  some  of 
the  big  industrial  areas  has,  we  believe,  almost  died  out  as 
the  problems  of  electrical  development  have  worked  their 
way  home  to  local  minds.  In  this  there  is  both  cause 
for  gratification  and  a  sign  of  the  coming  tendency.  The  lion 
and  the  lamb  may  yet  fraternise,  and  the  general  public  and 
the  capitalist  find  it  to  be  of  benefit  to  both  to  co-operate 
in  providing  and  controlling  electrical  facilities. 


In   the    Times  of   October   12th  there 
^^for'pa^ent*^   appeared    a   letter   from   a    barrister,    in 
Cases.  which  a  plea  was  urged  for  the  establish- 

ment of  special  Courts  for  the  hearing  of 
patent  actions.  Many  of  the  old  arguments  were  brought  for- 
ward in  support  of  the  proposal.  lender  the  present  sys- 
tem patent  cases  are;  tried  indiscriminately  by  the  Chancery 
Judges,  and  the  result  is  that  in  patent  matters  the  rule  is 
quot  homines,  tot  sententifi' ! 

The  chief  objections  raised  in  the  letter  above-mentioned 
are  that  patent  cases,  being  long,  interfere  with  the  adminis- 
tration of  justice  for  other  litigants.  It  is  urged  that  if 
the  patent  case  could  be  sent  to  a  separate  Court,  duels 
between  counsel  and  expert  witnesses  could  be  fought  out 
ad  nauseam  without  incommoding  others  of  His  Majesty's 


subjects  seeking  justice  in  the  Courts.  Finally,  it  is  pointed 
out  that  at  prepent  appeals  from  the  decisions  of  the  Comp- 
troller of  the  Patent  Office  as  to  granting  patents,  &c.,  are 
now  heard  by  the  {^jlicitor-General,  whcse  time  ib  so  folly 
occupied  otherwise,  that  vf-ry  often  a  year  elaf  ses  before  he 
can  take  up  the  Patent  Office  business.  During  this  time 
the  applicant)  has  to  wait; — in  doubt  whether  he  will  obtain 
his  patent  or  not. 

It  is  suggested  that  the  jurisdiction  of  the  Solicitor- 
Generai  might  well  be  transferred  to  the  new  Court,  where 
patent  cases  were  a  speciality. 

To  advocate  some  measure  of  reform  in  the  present 
system  under  which  patent  and  other  technical  cases  are 
tried  is  no  new  thing.  The  difficulty  is  to  know  where 
and  how  to  begin.  The  word  patent,  to  adopt  the  crjmpre- 
hensive  phrase  of  Count  Smorltork,  "  of  himself  comprises  a 
study  of  no  inconsiderable  magnitude."  It  would  require  an 
encyclopa'dia  to  enumerate  the  different  scientific  questions 
which  may  have  to  be  decided  in  patent  cases  ;  and  to 
secure  the  services  of  a  single  man  who  possessed  the  neces- 
sary knowledge  would  be  almost  impossible.  Indeed,  it  is  hard 
to  know  where  to  find  one  well  equipped  with  the  faculties 
of  a  good  patent  judge  except  within  the  ranks  of  the  legal 
profession.  But,  alas  I  it  is  not  frrm  the  ranks  of  those 
who  specialise  in  patent  cases  that  the  Judges  are  appointed. 
They  are  men  who  have  distinguished  themselves  at  the 
Chancery  Bar.  With  one  notable  exception,  all  the  gentle- 
men raised  to  the  Bench  in  recent  years  have  had 
but  little  experience  in  patent  cases.  The  excep- 
tion, of  course,  is  ]\[r.  Justice  Astbury  ;  but  he  bad 
professional  claims  of  a  high  order,  in  addition  to  his 
practice  in  patent  cases.  It  will  be  remembered  that  an 
effort  has  been  made  to  bring  certain  kinds  of  patent  cases  to 
one  Court,  or  before  one  Judge.  There  is  one  Judge  to 
whom  all  the  cases  arising  under  the  Compulsory  Working 
Clause  are  specially  assigned  ;  and  in  so  far  as  he  has  been 
employed  in  this  kind  of  duty,  his  work  has  given  satisfac- 
tion. An  attempt  might  be  made  in  the  required  direction 
by  extending  his  jurisdiction  to  regular  patent  eases. 

It  is  essential  in  these  matters  to  proceed  slowly  and 
tentatively.  The  legal  machine  appears  to  the  layman  to  be 
cumbersome  and  out  of  date  ;  but  it  has  been  evolved  by 
centuries  of  experience.  If  one  of  its  varied  movements  is 
disarranged,  others  must  inevitably  be  affected.  If  one  man 
were  told  off  to  try  patent  cases  he  might  always  give  satis- 
faction to  patentees,  and  but  seldom  favour  infringers,  and 
this  through  no  bias  or  "  cussedness,"  but  from  a  warp  in 
his  judgment.  It  is  no  uncommon  failing  in  the  judicial 
mind.  Thus  there  are  certain  County  Court  Judges 
who,  when  deciding  compensation  ca^es,  nearly  always 
find  for  the  workman.  In  the  result,  the  employer  keep*? 
away  from  their  Courts.  But  the  "  infringer  "  would  have 
no  way  of  avoiding  trial  before  the  Patent  Judge.  Having 
regard  to  this  one  consideration,  it  would  seem  better  to 
distribute  the  trials  of  patent  cases  among  many  Judges 
rather  than  to  restrict  them  to  a  few. 


The  new  electrically-driven  cargo  ship 

ccrr         *     *  <«   Tmf mount,  which  we  describe  and  illus- 

trate    in   this    issue,    takes    us  one  step 

further  towards  the  electrical  engineer's  ideal  in  marine 

engineering. 

Unfortunately  this  first  British-built  electrically-propelled 
vessel  for  commercial  use  falls  short  of  the  ideal,  in  that  its 
deck  machinery — cargo  winches,  steering  gear,  &.c. — is 
steam  driven,  and  therefore  probably  no  better,  if  no  worse, 
than  the  deck  equipments  of  the  great  majority  of  cargo 
vessels,  which  even  marine  engineers  admit  are  steam 
eaters. 

While  there  is  no  doubt  some  substantial  reason  for  the 
arrangement  adopted  in  this  case,  we  may  be  pardoned  for 
regretting  that  the  examples  of  the  SeJinulia.  Jutloiidia, 
with  their  all-electric  deck  machinery,  the  Fauvette,  and 
of  the  many  large  ocean  liners  which  have  most  extensive 
deck  electrical  equipments,  have  not  been  followed. 
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]\Iean while,  the  behaviour  of  the  Ti/)iemoiini  wiW  be  watched 
with  close  interest  by  the  shipping  fraternity,  who,  once 
convinced  that  electric  propulsion,  whether  on  the  Mavor 
system,  as  employed  in  this  case,  or  on  any  other,  is  com- 
mercially advantageous,  will  not  be  slow  to  adopt  it. 


f^A    SUGGESTION    TO    THE     ELECTRICAL 
MANUFACTURER. 


In  spite  of  the  improved  chemical  and 

The  Drying      physical  properties  of   modern   insulating 

*^  ,   "  1  I .        oils    as    used   in   transformers,    oil-break 
of  Insulating        .    ,         ....  , 

Oils.  switches,    lightning  arresters,  condensers, 

ttc  ,  it  is  almost  impossible  to  prevent  the 
admixture  of  water  either  in  transport  or  in  service.  More- 
over, leakages  may  occur  in  the  oil  tanks  or  the  cooling  coils, 
allowing  water  to  mix  with  the  oil,  while  another  source  of 
deterioration  is  to  be  found  in  the  carbonising  of  oil  particles 
at  the  contacts. 

The  presence  of  water  in  insulating  oils  is  more  dangerous 
than  is  usually  supposed,  it  having  been  proved  tbat  even 
•005  per  cent.  "  humidity"  considerably  reduces  their  insu- 
lating properties.  This  fact  was  probably  first  realised  by 
cable  makers,  who  use  considerable  quantities  of  oil  in  the 
manufacture  of  paper  cables.  The  oils  used  in  impregnating 
the  paper  are,  therefore,  dried  by  filtration  through  a  screen 
of  calcium  chloride.  Oils  used  for  lubricating  the  cable 
during  its  manufacture  are  also  similarly  treated,  while  the 
vaseline  or  solidified  oil,  which  plays  such  an  important  part 
in  paper  cable  manufacture,  is  warmed  to  give  fluidity,  and 
then  dried  by  filtration  in  the  same  manner. 

An  interesting  process  of  oil  filtration  under  pressure  is 
described  in  UTndustrie  Eleetriqiie.  The  theory  underlying 
this  process  is  that  not  only  are  any  solid  particles  mechani- 
cally separated,  but  all  moisture  is  retained  on  the  filter 
screens  by  capillary  attraction.  A  motor-driven  pump 
causes  the  oil  to  flow  through  a  fine  mesh  metal  strainer  (which 
arrests  all  the  larger  solid  particles)  into  a  series  of  filter 
chambers.  E^ch  chamber  consists  of  a  cast-metal  plate  and 
a  metal  frame,  on  which  is  stretched  absorbent  paper.  The 
plates  have  projections  on  their  surfaces,  which  support  the 
filter  paper  and  allow  the  oil  to  circulate.  The  whole  series 
are  clamped  together  between  two  stout  end-plates,  while  an 
emergency  valve  is  fitted  which  allows  free  passage  of  the  oil 
in  case  the  pressure  in  the  filter  becomes  so  great  as  to 
threaten  rupture  of  the  papers.  This  occurs  when  the  oil  is 
so  impure  as  to  clog  the  filter  pores. 

Filter  presses  in  actual  use  will  deal  with  10-15  litres  per 
hour  and  45-50  litres  per  hou".  It  is  recommended  that 
after  cleaning,  the  filter  papers  be  dried  in  a  special  form  of 
electric  oven.  This  is  a  porcelain  stove  fitted  with  regulat- 
ing  dampers  ;  the  heating  elements  are  metal  strips  encased 
in  pure  mica  and  enclosed  in  steel  tubes,  which  fit  into 
bayonet  sockets  in  the  oven. 

Mr.  H.  H.  Hodgman,  in  the  General  Electric  Revieiv,  dis- 
cusses the  necessity  for  this  process,  and  gives  interesting 
suggestions  as  to  the  nature  of  the  samples  to  be  tested 
before  deciding  on  the  filtration.  He  states  that  after  stand- 
ing 24  hours  the  humid  and  impure  oil  will  be  found  at  the 
bottom  of  the  tank,  and  should  be  extracted  for  examination 
by  the  aid  of  an  improvised  pipette.  This  is  a  glass  tube 
1  in.  in  diameter,  but  drawn  out  to  one-quarter  its  original 
diameter,  and  long  enough  to  reach  the  bottom  of  the  tank. 
The  palm  of  the  hand  is  placed  over  the  larger  end,  and  the 
tube  is  passed  to  the  bottom  of  the  tank  ;  on  removing  the 
hand  the  tube  fills  with  the  lower  strata  cf  oil,  and  on 
replacing  the  hand  this  sample  can  be  drawn  out. 

When  examining  large  transformers  or  other  reservoirs 
of  oil,  at  least  20  litres  of  oil  should  be  drawn  out  at  first, 
in  order  to  cans 2  a  circulation  of  the  oil  through  all  poitions 
where  water  of  condensation  might  collect.  All  tubes  and 
vessels  used  during  the  test  must  be  very  carefully  cleaned 
and  dried,  and  precautions  must  be  taken  against  the  action 
of  a  humid  atmosphere  while  testing. 

Before  filling  a  transformer  tank,  the  oil  should  certainly 
be  filtered,  and  before  placing  the  transformer  in  commission, 
the  oil  should  be  allowed  to  stand  several  hours  ;  at  the  end 
of  this  period  samples  should  be  drawn  ofi"  as  described,  and 
if  found  "  wet,"  the  oil  should  be  drawn  off  and  refiltered. 


[communicated.] 

Manufacturers  have  long  recognised  that  while  it  is  true 
that  quality  speaks  for  itself,  still  it  is  necessary  to  provide 
the  audience,  and  the  art  of  advertising  has  never  been  so 
highly  developed  as  at  the  present  time.  In  the  electrical 
industry  especially,  progress  has  been  so  rapid  and  improve- 
ments so  numerous  that  consumers  are,  to  a  great  extent, 
dependent  on  a  vigorous  publicity  campaign  to  keep  them 
posted  up  in  the  latest  applications  of  electricity. 

Many  of  the  larger  manufacturers,  realising  the  importance 
of  making  their  products  known,  have  established  publicity 
departments  which  issue  really  valuable  information  illus- 
trating their  products  with  well-made  blocks  and  giving 
valuable  working  data  ;  this  is  amove  in  the  right  direction, 
but  they  do  not  seem  to  go  far  enough,  and  the  following 
experience  may  perhaps  illustrate  what  the  writer  means. 

A  number  of  lantern  slides  were  required  to  illustrate  the 
applications  of  electricity  to  machine  tools  for  a  lecture  before 
an  engineering  society,  so  a  number  of  prominent  firms  who 
make  a  special  line  of  this  class  of  work,  were  asked  if  they 
could  assist  with  illustrations,  and  the  response 
was  most  gratifying.  Not  only  good  reproductions, 
but  photographic  prints,  were  freely  placed  at  the  lecturer's 
disposal,  and  in  addition  a  great  deal  of  valuable  iriforma- 
tion  was  supplied  which  was  very  useful  in  the  preparation 
of  the  paper.  What  seemed  strange  was  the  fact  that 
practically  none  of  these  firms  had  lantern  slides  of  their 
illustrations ;  each  of  them  must  have  had  one  or  two 
members  of  their  staff  who  were  good  photographic  workers 
for  the  prints  sent  were  splendid  specimens  of  the  photographic 
art,  and  in  many  cases  each  print  would  cost  twice  as  much 
as  a  lantern  slide  of  the  same  subject.  Now,  during  each 
year  these  firms  must  get  many  requests  for  illustrations  and 
information,  and  on  each  occasion  they  would  send  out  prints 
which  are  converted  into  lantern  slides.  The  charge  for 
making  a  slide  from  a  print  amounts  to  Is.  ;  for,  first  of  all, 
a  negative  must  be  made,  and  then  a  slide  is  made  from  it ; 
a  second  slide  would  only  cost  another  C.d.,  for, -of  course, 
the  negative  can  be  used  for  making  any  number  of  slides. 
If  the  firms  who  send  out  photos  for  this  purpose  were  to 
obtain  a  lantern  slide  of  each  print  used,  they  would  form  the 
nucleus  of  a  collection  which  could  be  loaned  to  others, 
carriage,  of  course,  being  paid  both  ways  by  the  user  ; 
but  it  would  pay  a  firm  to  lay  themselves  out  to  make 
a  complete  set  of  lantern  slides  of  their  productions  and 
make  it  known  that  these  would  be  loaned  to  lecturers,  to 
technical  schools,  and  to  engineering  or  scientific  societies. 

The  actual  cost  of  a  set  of  about  40  slides  is  well  within 
£1.  The  name  of  the  firm  would  of  course  be  printed  on 
the  slide,  so  that  a  larger  public  would  be  reached  than  by 
means  of  prints ;  besides,  many  slides  used  in  lectures  are 
made  by  people  who  are  not  accustomed  to  lantern  slide 
work,  and  they  do  not  do  justice  to  the  originals. 

One  or  two  small  albums  filled  with  prints  taken  from 
the  same  negatives  as  the  slides,  and  numbered  to  corrr  spond 
with  tham,  should  be  made,  and  these  would  be  sent  to  the 
applicants  when  selecting  slides,  thus  preventing  unsuitable 
ones  from  being  forwarded.  The  usual  rate  for  the  hire  of 
lantern  slides  is  Od.  per  dozen  per  night,  and  at  this  price 
the  scheme  could  be  made  self-supporting,  an  unusual  thing 
in  publicity  work. 

When  one  considers  how  a  lecture  before  an  engineering 
society  attracts  the  very  people  before  whom  the  manufac- 
turer wishes  to  display  his  goods,  it  is  surprising  that  this 
branch  of  publicity  work  has  been  so  long  neglected. 

Engineering  is  one  of  the  principal  industries  of  the 
kingdom  ;  in  every  large  town  in  manufacturing  districts 
there  are  engineering  schools,  engineering  or  scientific 
societies,  and  in  almost  every  case  the  complaint  of  secretaries 
and  committers  is  dearth  of  papers  ;  here  is  a  chance  for 
manufacturers  to  step  in  and  help  themselves,  as  well  as 
do  a  kindness  to  those  who  will  be,  and  sometimes  are,  in 
a  position  to  benefit  them.  Let  them  make  up  illustrated 
lectures,  which,  while  they  advertise  their  plant,  will  still  be 
interesting  and  instructive  to  the  audience.  Subjects  for 
such  lectures  will  readily  suggest  themselves ;  for  example, 
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'•  the  making  of  a  dynamo,"  could  be  well  illustrated  by 
photographs  showing  the  various  stages  and  processes  of 
manufacture,  also  examples  of  the  firm's  work  and  interest* 
ing  cases  of  the  applications  of  the  machines. 

Throughout  the  lecture  attention  could  be  drawn  to  the 
outstanding  features  of  the  design,  with  comparative  illus- 
trations showing  how  other  people  achieve  the  same  ends.  If 
desired,  and  if  illustrations  are  available,  the  evolution  of  the 
dynamo  can  be  traced,  also  emphasising  how  near  to 
perfection  the  firm  whose  goods  are  shown  has  brought 
designs. 

The  same  thing  could  be  done  for  other  electrical  appa- 
ratus or  groups  of  manufactures,  such  as  switchboard 
instruments,  &c.  Another  style  of  lecture,  which  would 
appeal  not  only  to  students  or  popular  audiences,  but  also 
to  works  managers  or  publicity  departments  of  supply 
undertakings,  would  be  a  paper  on,  say,  the  applications  of 
motors  to  various  industries ;  a  firm  of  motor  manufac- 
turers has  unique  opportunities  for  collecting  illustrations 
on  such  a  subject,  and  as  slides  accumulate  the  lecture  can 
be  rewritten  to  deal  with  special  industries,  such  as  "  Appli- 
cations of  motors  in  shipyards,"  "  applications  of  motors  in 
sugar  refineries,"  "  applications  of  motors  in  breweries,"  &c. 
By  adding  a  popular  account  of  how  sugar  is  refined  or 
how  brewing  is  carried  on,  the  lecture  can  be  made  to 
appeal  to  a  still  wider  audience. 

A  third  type  of  lecture  to  deal  with  the  commercial  side 
of  the  applications  of  electricity  would  be  very  popular  with 
some  audiences  ;  comparative  tables,  curves  and  charts  taken 
from  recording  instruments  and  diagrams  would  be  inter- 
spersed with  photographs  of  machinery  and  examples  of 
methods  of  driving. 

A  lesson  could  be  learnt  from  photographic  material  manu- 
facturers who  not  only  prepare  popular  lectures  to  advertise 
their  goods,  but  also  send  lecturers  and  demonstrators  free 
of  charge  to  photographic  societies  all  over  the  country.  The 
fact  that  such  lectures  are  multiplying  is  conclusive  proof 
that  the  promoters  are  findingr  that  it  pays,  while  the  experi- 
ence of  the  societies  is  that  these  trade  lectures  are  among 
the  best  attended  meetings  of  the  whole  session,  for  no 
effort  has  been  spared  to  make  them  attractive. 

Electrical  firms  who  would  follow  suit  are  not  called  upon 
to  make  radical  departures  from  their  usual  practice.  They 
have  all  the  data  necessary,  and  in  most  cases  they  have  all 
the  illustrations  also  ;  it  is  merely  a  question  of  getting  a 
member  of  their  staff,  or  even  an  outside  man,  to  write  up  a 
suitable  lecture  and  getting  their  photographer  to  make  up  a 
set  of  their  photographs  in  lantern  slide  form.  The  electrical 
papers  would  probably  be  [willing,  like  the  photographic 
journals,  to  publiah  the  names  of  firms  who  have  illustrated 
lectures  or  lantern  slides  for  loan  or  hire  purposes,  and  thus 
enable  the  secretaries  of  engineering  societies  to  get  into  touch 
with  those  who  are  willing  to  help. 

When  it  is  known  what  firms  stock  slides  of  their  machinery 
and  apparatus,  they  are  sure  to  receive  photographs  from  their 
customers  showing  their  plant  in  operation  under  various 
conditions,  and  the  most  interesting  of  these  could  be  secured 
for  publicity  purposes. 


CORRESPONDENCE. 


Letters  received  by  ut  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week,  Corretpondentt  should  forward  their  communi- 
oatiom  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer^s  name  and  address  in  our  possession. 


Batteries  for  Telephones. 

I  am  a  storage  battery  maker,  and  frequently  quote  and 
obtain  orders  for  batteries  for  telephone  exchanges.  Some 
of  the  makers  of  telephones  require  one  to  state  the  internal 
resistance  of  the  cells  offered,  and  I  should  very  much  like 
to  know  what  difference  this  makes.  I  am  not  a  telephone 
expert,  but  I  am  very  sceptical  as  to  whether  the  internal 
resistance  matters  a  scrap,  particularly  as  some  purchasers 
of  telephone  batteries  do  not  raise  the  question. 

I  beg  to  hereby  give  formal  notice  that  if  the  telephone 
makers  do  not  enlighten  me,  I  shall  regard  it  as  proof  that 
1  am  right  and  they  are  wrong. 

£  s  CR. 


Remarkable  Motor  Recordii. 

Your  recent  article  on  the  above  subject  should  Barely 
interest  all  designers,  and  I  think  a  great  many  will  be  at 
one  with  the  writer  of  that  article  when  Le  sayB 
"the  scepticism,  if  not  the  derision  of  the  ex[>ert  designer," 
will  be  aroused.  The  figures  given  are  of  far  too  scrappy 
and  vague  a  nature  to  convince  one  as  to  the  merits  or 
demerits  of  the  designs.  The  writer  claims  the  motor's 
ability  to  do  120  b.u.p.  continuously,  and  100  ii.ii.p.  with 
ease.  I  challenge  that  statement,  and  before  accepting  it 
will  need  considerably  more  information  than  has  been  given, 
and  I  think  your  readers  generally  will  be  with  me 
so  far. 

The  figures  given  show  a  temperature  rise  after  ;j  hours 
of  5G°  F.  on  commutator  and  38  F.  on  armature,  with  an 
input,  not  output,  mark,  of  03  kw.,  i.^.,  but  7.j  n.H.i'.  at  the 
very  highest. 

But  a  machine  of  this  size  would  not  reach  its  final 
maximum  temperature  under  10  hours,  and  taking  the  time 
constant,  or  rate  of  increase  of  temperature,  into  account, 
from  the  figures  given  its  final  temperature  rise  of  75  b.h.p. 
would  be  of  the  nature  of  GO    F.  for  the  armature. 

From  the  nature  of  the  design,  if  full  advantage  be  taken 
of  the  interpoles,  this  will  be  essentially  a  "  copper  machine," 
and  the  bulk  of  the  losses  will  be  "copper  losses,"  but  to 
keep  things  favourable,  let  us  assume  that  copper  and 
iron  losses  are  equal.  It  will  be  clear  that  the  accepted 
rules  regarding  conservation  of  energy  not  having  yet  been 
discarded,  some  losses  must  take  p'ace,  and  it  is  pretty  well 
certain  that  these  losses  in  a  machine  of  the  size  and  speed 
mentioned  will  be  of  the  nature  of  13  per  cent. 

Of  this  we  can  apportion  7  per  cent,  to  armature  c-R  and 
iron  losses.  The  dimensions  given  show  a  cooling  surface 
not  exceeding  1,400  sq.  in. 

We  have,  therefore,  on  80  b.h.p. — normal  full  load  — a 
loss  of  4,200  watts,  i.e.,  30  watts  per  sq.  in.,  and  on 
120  B.H.P.  6,800  watts,  i.e.,  4"9  watts  per  sq.  in.,  and  on 
160  B.H.P.  10,600  watts,  i.e.,  7-6  watts  per  sq  in. 

I  think  a  fan  to  cool  this  armature  would  account  for  a 
goodly  percentage  of  the  input. 

The  above  losses  are  underestimated,  for  in  a  machine  of 
this  type  the  copper  losses  would  be  at  least  twice  the  iron 
losses,  which  makes  the  position  much  worse. 

Again,  the  speed  being  so  low,  the  losses  on  the  com- 
mutator are  mainly  brush  C-R  losses,  and  if  on  75  u.h.p. 
the  temperature  rise  is  56*^  F.  in  three  hours,  I  will  leave 
readers  to  judge  of  the  last  state  of  that  connnutator,  when 
subjected  to  120  b.h.p. — meaning  2^  times  the  losses — for  a 
long  run,  or  to  160  b.h.p.  as  claimed. 

As  regards  the  brush  current  density  being  50  amperes 
per  sq.  in.,  I  have  many  motors  running  on  an  apparent 
density  of  100  amps.,  ordinary  carbon  brushes,  but  it  must  be 
remembered  that  where  commutation  is  perfect,  high 
densities  are  possible,  whereas  on  bad  commutation,  an 
apparent  density  of  30  amperes,  that  figure  so  sacred  to 
consulting  engineers,  may  often  mean  200  to  30t'»  amperes 
per  sq.  in.  at  the  tip  of  the  brush. 

The  designer  of  these  machines  draws  attention  to  the 
fact  that  flux  densities  are  pressed  up  to  a  very  high  value. 
This  agrees  with  modern  practice,  but  the  economical  limit 
is  soon  reached,  owing  to  the  present  magnetic  materials 
having  iimits  of  quality.  Hence,  high  densities  have 
obviously  to  be  paid  for  in  excitation  losses  or  extra  copper. 
Moreover,  too  high  densities,  particularly  in  the  teeth,  do 
not  conduce  to  effective  use  of  the  virtues  of  the  interpoles 
on  overloads. 

I  should  be  interested,  as  would  I  think  designers 
generally,  were  the  writer  of  the  article  to  substantiate  his 
statements,  by  amplifying  the  very  meagre  data  he  has  given. 
For  instance,  why  not  publish  a  test  sheet,  showing  time 
run,  temperature  rise,  rate  of  increase  of  temperature  and 
efficiency  ? 

It  would  be  of  value  to  the  profession,  also,  were  he  to 
state  the  material  and  labour  costs  in  terms  of  so  much 
per  B.H.P.,  as  the  statement  italicised  of  "  half  the  cost- 
pric^e  paid "  conveys  no  meaning  whatever,  inasmuch  as 
there  are  prices  and  prices. 

Finally,  I  would  say,  in  my  opinion,  and  I  state  it  with 
all  humility,  that  until  some  brilliant  discovery  comes  along, 
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desigaers  have  to  travel  along  a  well-defined  road  to  get 
the  best  result  from  given  material,  and  the  signposts  are 
pretty  evident  to  be  :  — 

1.  Ventilation. 

2.  Better  space  factors,  i.e.,  improved  insulating  medium. 

3.  Correct  use  of  interpoles, 

and  last,  but  by  no  means  the  least  important, 

4.  Educating  consultants  and  Corporation  officials  as  to 
safe  temperature  limits. 

That  this  last  is  important  will,  I  think,  be  conceded, 
when  I  state  that  quite  recently,  Corporation  officials  have 
gone  so  far  as  to  lay  down  the  exact  insulation  materials  and 
thicknesses  to  be  used,  and  to  prohibit  the  use  of  fans  for 
cooling,  or  axial  ventilation  through  the  armature  core. 

W.  Rae  Joss. 

Harrogate,  October  \Sth,  1913. 

[Unfortunately  our  correspondent's  assumptions  are  in 
many  respects  very  wide  of  the  mark ;  no  doubt  the 
designer  of  the  motors  will  set  him  right.  Meanwhile,  the 
motors  are  running. — Eds.  Elec.  Rev.] 


Specialisation. 

I  enclose  herewith  copies  of  two  letters  which  we  are 
sending  out  to  the  electrical  industry-,  and  shall  be  very  much 
obliged  if  you  will  give  such  prominence  to  them  as  you 
may  think  fit. 

Ferranti,  Ltd. 
A.  B.  Anderson,  Managing  Director. 

London,  October  \Uh,  1913. 


To  Switchboard  Makers. 

Dear  Sire, — As  you  will  doubtless  have  seen  from  the  Press  we 
have,  after  careful  and  lengfthy  consideration,  decided  to  no  longer 
undertake  switchboard  contracts,  the  reason  being  brit  fly  that  we 
find  our  capacity  entirely  required  for  the  manufacture  of  our 
standard  catalogue  lines,  a  business  which  has  been  increasing  for 
the  last  two  or  three  years.  We  may  say  that  one  consideration 
which  helped  us  to  this  decision  was  our  hope  that  our  large 
experience  in  the  manufacture  of  switchboards  and  switchboard 
details  should  ensure  for  us  a  very  considerable  clientele  amongst 
switchboard  manufacturers,  for  such  details  as  they  themselves  do 
not  manufacture,  in  view  of  the  fact  that  we  shall  no  longer  be  a 
competitor  for  such  contracts.  Obviously,  our  withdrawal  from 
this  particular  field — in  which  we  may  claim  to  have  been  particu- 
larly prominent — must  necessarily  benefit  those  remaining  in  the 
field,  and  we  therefore  feel  entitled  to  hope  for  special  considera- 
tion from  those  with  whom  we  have  until  recently  been  in  active 
competition  when  orders  or  contracts  for  detail  gear  were  being 
placed. 

The  whole  of  our  principal  staff,  without  exception,  in  this  depart- 
ment are  remaioing  in  our  employ,  and  we  think  it  not  unlikely, 
therefore,  that  our  lengthened  experience,  to  which  we  have  before 
referred,  may  enable  us  to  be  of  some  assistance  generally  to  switch- 
board manufacturers. 

There  is  no  douht  in  the  opinion  of  the  writer  that  a  good  many 
manufacturers  are  prejudicing  their  chance  by  expending  too  much 
energy  upon  the  manufacture  of  small  sections  of  their  require- 
ments of  which  they  could  be  easily  aud  profitably  relieved  by  any- 
one specialising  and  manufacturing  in  large  quantities.  We  hope 
that  an  appreciation  of  this  consideration  may  lead  to  an  extension 
of  the  movement,  of  which  we  believe  our  action  is  only  the 
bsginning. — We  are,  dear  sirs,  yours  faithfully, 

Ferranti,  Ltd. 

To  Clients. 

Dear  Sirs, — We  very  much  regret  that  we  are  unable  to  quote 
for  the  switchgear  to  your  specification  which  you  have  been  kind 
enough  to  send  us. 

Owing  to  the  continuous  growth  of  our  meter  department  and 
the  continual  demands  for  more  space,  caused  also  by  the  corres- 
ponding growth  of  various  other  sections  of  our  manufactures,  we 
are  reluctantly  compelled  to  cease  undertaking  what  we  describe 
as  heavy  swib-hboard  contracts. 

During  the  last  two  years  we  have  increased  our  works  area  by 
50  per  cent.,  and  our  capacity  by  some  75  per  cent.,  in  order  to  meet 
the  aforesaid  growth  in  our  meter  department,  power  and  instru- 
ment transformers,  switchboard  instruments,  oil  switches,  knife 
switches,  circuit-breakers,  and  many  other  details  of  switchboard 
manufacture,  as  also  heating  and  cooking  apparatus.  The  whole  of 
this  detail  manufacture  we  intend  to  continue. 

We  are  also  now  selling  a  new  form  of  compression  motor  starter 
which  has  proved  so  superior  in  our  opinion  to  any  other  form  of 
starter  on  the  market  during  the  course  of  four  years'  experimental 
and  teat  work  in  our  own  works,  and  two  years'  experience  of 
thpm  in  limited  numbers  amongst  customers,  tUat  we  anticipate  a 
very  large  business  in  this  starter,  and  all  legitimate  develop- 
ments of  the  same  in  the  direction  of  motor  control  gear,  not  only 
for  DC,  but  for  a  o.  machinery.  Briefly  stated,  the  demands  upon 
our  space  and  capital  are  now  so  great  in  what  we  might  call  our 
catalogue  material,  that  we  are,  as  we  regretfully  stated  at  the 
beginning  of  this  letter,  abstaining  from  tendering  for  switchboard 


contracts.     Catalogue  material,  we  ought   to   remind   you,  inoludes 
our  line,  a  rapidly  increasing  business,  in  sub-station  panels. 

In  cases  where  our  gear  is  specially  required,  such  as  extensions, 
we  shall,  of  course,  do  everything  in  our  power  to  relieve  our 
customers  of  any  inconvenience  resulting  from  this  decision  on  our 
part.  We  believe  that  this  inconvenience  with  our  assistance,  may 
be  reduced  to  a  vanishing  point  in  view  of  the  fact  that  there 
are  several  other  switchboard  manufacturers  in  this  country  who 
will  h°i  willing  and  able  to  undertake  such  work  as  might  other- 
wise be  entrusted  to  us. 

If  we  might  for  a  moment  refer  to  the  broader  aspect  of  the 
question,  we  may  say  that  we  believe  that  any  steps  taken  in  the 
direction  of  specialisation  and  cheaper  production  must  necessarily 
benefit  all  manufacturers,  and,  consequently,  the  industry  as  a 
whole. — Yours  faithfully, 

Ferhanti,  Ltd. 


An  Australian  Power  Station  Contract. 

The  attention  of  the  Agent-General  for  Western  Aus- 
traha  has  been  called  to  the  accompanying  paragraph  on 
page  616  of  your  issue  of  the  17th  ingt. 

The  British  Australasian  says  :— Orders  have  been  placed,  without 
calling  for  tenders,  in  London  for  plant  and  machinery  for  the 
Government  electric  power  station.  The  order  was  placed  on  the 
advice  of  Messrs.  Merz  &  McLellan,  the  cost  to  be  £188,251. 

Inasmuch  as  tenders  for  the  plant  and  machinery  for  the 
Government  electric  power  station  at  Perth,  Western  Aus- 
tralia, were  invited  by  public  advertisements  in  London  (in 
your  paper  amongst  others),  the  statement  is  incorrect,  and 
the  Agent-General  would  esteem  it  a  favour  if  you  would 
cause  the  necessary  correction  to  be  made.  The  British 
Australasian  is  being  asked  to  make  a  similar  correction. 

On  September  3rd  last,  the  Premier  of  Western  Australia 
(The  Hon.  J.  Scadden)  made  a  statement  in  the  Legislative 
Assembly  of  Western  Australia  in  answer  to  a  question 
regarding  tenders  for  the  Perth  power  house  (see  extract 
herewith  from  the  Parliamentary  Report),  and  if  an 
incomplete  report  of  his  reply  reached  London,  the  cause  of 
the  error  is  accounted  for. 

Western  Australia  Parliamentary  Debates. 
Question — Electric  Power  Svfieme,  Plant. 

Hon.  Frank  Wilson  asked  the  Premier  :  (1)  Having  reference  to 
the  Government  electric  power  scheme,  is  it  a  fact  that  orders  have 
been  placed  for  the  plant  and  machinery  in  London  without  tenders 
being  called  locally,  in  the  usual  manner,  for  the  same  ?  (2)  If  so, 
were  public  tenders  called  in  London  or  elsewhere  ?  (3)  What  is 
the  value  of  orders  placed  ? 

The  Premier  replied  :  (1)  Yes.  The  provision  of  the  plant  and 
machinery  for  the  Government  power  station  was  left  almost 
entirely  in  the  hands  of  the  firm  of  Merz  &  McLellan,  and,  on  their 
advice,  and  with  the  concurrence  of  the  Agent-General  and  myself, 
when  in  London,  tenders  for  various  reasons  were  not  called  locally, 
the  principal  reason  being  the  urgency  of  the  matter,  and  the  fact 
that  only  a  limited  number  of  firms  could  supply  the  necessary 
plant  and  material.  (2)  Y(S.  (3)  £188,621. — Legislative  Assembly, 
Wednesday,  September  3rd,  1913. 

Ernest  £.  Salter. 

London,  S.W.,  October  20th,  1913. 


The  Diesel  Engine. 

I  have  read  Mr.  Spalding's  letter,  and  would  like  to  comment 
on  one  or  two  points  raised. 

1.  The  makers  certainly  recommend  a  minimum  pressure 
of  600  lb.  for  starting,  but  it  is  quite  possible  to  start  a  small 
engine  with  a  much  smaller  pressure  if  sufficient  "  blast " 
pressure  is  available  to  inject  the  fuel. 

2.  Opening  of  the  valves  of  air  vessels.  The  opening  of 
the  valve  from  compressor  to  blast  vessel  also  opens  up  to 
one  of  the  three  pressure  gauges.  The  second  gauge  is  only 
used :  — 

(a)  When  engine  is  standing — to  ascertain  pressure  in  any 
of  the  receivers. 

(b)  When  engine  is  running — to  ascertain  pressure  in 
starting  receivers. 

We  were  accustomed  to  open  this  gauge  to  the  starting 
receiver  while  starting  the  engine,  so  that  the  loss  of  starting 
air  could  be  observed,  and  this  was  done  at  the  time  of  the 
explosion. 

(c)  Should  therefore  read  valve  between  starting  vessel 
and  gauge. 

Ttie  air  leaking  past  the  cylinder  vah^es  waa  not  from  the 
fuel  valve.  Any  leakage  here  is  audible  as  soon  as  the  valve 
from  blast  vessel  to  fuel  valve  is  opened. 
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The  leakage  in  question  was  only  noticeable  when  the 
engine  began  to  turn. 

Mr.  Spalding  appears  to  overlook  the  fact  that  the  Bray 
engine  is  a  single-cylinder  type,  and  that  the  blast  pressure 
would  not  begin  to  fall  until  the  starting  lever  was  put  into 
the  running  position,  as  the  fuel  valve  was  not  leaking.  The 
pressure  would  only  fall  about  10  lb.  at  each  firing  stroke. 
I  consider  that  the  blast  pressure  at  the  moment  of  the 
explosion  could  not  have  been  less  than  770  lb. 

As  the  engine  had  previously  been  started  up  with  very 
low  pressure  of  starting  air,  and,  at  another  time,  with 
oxygen,  one  may  assume  that  neither  of  these  alone  would 
cause  the  explosion.  A.  combination  of  circumstances,  each 
in  itself  practically  harmless,  often  gives  curious  results. 

The  low  starting  pressure  would  result  in  slow  starting 
speed,  and,  with  a  leaky  valve,  bad  compression.  This  was 
evidently  too  low  to  fire  the  charge  in  the  engine  cylinder, 
but  sufficient  to  fire  the  probably  much  richer  mixture  of 
oxygen  and  paraffin  in  the  fuel  valve.  The  traces  of  com- 
pressor lubricating  oil  in  the  blast  pipe  and  receiver  might 
have  been  harmless  without  the  oxygen.  With  the  oxygen 
it  was  disastrous. 

The  suggestion  of  a  non-return  valve  in  the  blast  pipe 
has  been  made  several  times.  From  my  experience  of  the 
fierceness  of  the  explosion,  even  along  this  small  pipe,  I 
suggest  that  such  a  valve  would  simply  be  blown  to  pieces 
without  hindering  the  progress  of  the  flame  to  any  appre- 
ciable extent. 

The  driving  of  Diesel  plants  requires  no  more  skill  than 
does  a  modern  steam  plant,  but  greater  watchfulness  on  the 
part  of  the  driver  is  required.  A  careless  driver  will  sooner 
or  later  lose  the  compressed  air,  and  where  only  a  single 
engine  is  installed  this  is  a  very  serious  matter. 

For  cleaning  and  grinding  in  the  valves  a  careful,  more 
than  la  clever,  man  is  required,  as  in  a  small  generating 
station  where  only  an  engineer  and  assistant  engineer  are 
employed,  it  is  quite  impossible  to  spare  the  time  to  watch 
every  action  of  the  fitter. 

The  clearances  of  the  valve  levers,  however,  should  cer- 
tainly be  set  by  an  engineer. 

D.  E.  McDonnell. 

Bray,  OdoUr  lS(h,  1913. 


Pressure  Regulation. 


of  mid- wire  boosters  have  been  scrapped  for  this  season  \ 
but  I  cannot  help  thinking  that  they  would  have  worked 
well  had  the  air  gap  been  large  enough,  and  it  would  have 
been  a  further  help  if  the  fields  had  been  laminated. 


I   regret  that  there  has  been   delay,  owing   to  absence 
from  home,  in  answering  Mr.  Allingham's  letter  on  pressure 
regulation.     The  plan  of    separately  exciting    c  o.   turbo- 
generators   by    direct-coupled     exciters    was,    I     believe, 
described  in  the  columns  of  the  Review  some  time  ago. 
The  reason  for  the  design  is  probably  as  follows  : — Should 
steam  and  vacuum  fail  on  a  compound  turbo-generator,  the 
friction  of  the  air  in  the  turbine  would  bring  a  load  on  to 
the  generator,  now  being  driven  as  a  motor  by  other  machines 
in  parallel.     A  considerable  current  would  thus  flow  back 
through  the  compound  coils,  which  would  greatly  reduce 
the  field  strength,  and  consequently  the  generator,  acting  as 
a  motor  with   a  weak  field,  would  run  up  to  a  high  and 
dangerous  speed.     Where  the  generator  was  excited  by  a 
direct-coupled  exciter,  this  danger  would  be  obviated,  for 
the  exciter  would  increase  its  voltage,  and  thereby  strengthen 
the  field  of  the  main  generator  when  the  speed  was  increased, 
thus  limiting  the  generator  speed. 

Reverse-current  breakers  ought  to  prevent  such  troubles, 
but,  unfortunately,  these  have  been  known  to  fail  at  the 
critical  moment. 

Replying  to  Mr.  Allingham's  query,  re  instability  of  fields 
in  reversible  boosters  when  operating  with  heavy  currents 
and  weak  fields,  I  have  had  no  trouble  in  this  direction,  nor 
would  I  expect  any,  particularly  if  the  fields  be  laminated. 
Were  the  reversible  booster  to  be  unstable  to  the  extent  of, 
say,  5  or  6  volts  round  about  the  zero  point,  it  would  not 
appreciably  affect  the  working.  On  the  other  hand,  it  is 
very  annoying  where  one  has  a  mid-wire  booster  on  a  gene- 
rator with  a  choking  coil  mid-wire  connection,  to  find  that 
the  pressure  on  one  side  of  the  system  is  5  or  6  volts  higher 
than  the  other,  and  that  one  cannot  rectify  the  defect,  owing 
the  instability  of  the  booster  field.     I  believe  that  a  number 
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LEGAL. 


Prosecution  of  Collieby  Officials  :    Jvdgment. 

In  the  Hamilton  Sheriff  Court  on  Saturday  last,  Sheriff  Har 
Shennan  pave  judgment  in  a  prosecution  at  the  instance  of  the 
Home  OfiBce,  in  which  R  )bert  \V.  Dron  and  James  Dalgleish,  the 
agent  and  manager  respectively  of  Dalziel  and  Broomaide  Colliery, 
Motherwell,  were  charged  with  12  offences  involving  defects  in  the 
mechanical  and  electrical  equipment  of  the  colliery.  The  proof 
was  a  lengthy  one,  and  keen  interest  was  aroused  in  mining  and 
electrical  circles  regarding  the  issue. 

His  LOHDSHIP  has  decided  that  as  it  has  not  been  proved  that 
Mr.  Droa  is  the  agent  of  the  colliery  the  charges  against  him  must 
be  dismisHed.     He  finds  Mr.  Dalgleish,  the  manager,  guilty  of  several 
contraventions  in  regard  to  the  mechanical  and  electrical  plant  of 
the  colliery.     On   the  whole,  however,  he  regarded  the  position  of 
the  manager  as  much  more  favourable  in  relation  to  the  electricity 
charges  than  it  wa3  with    regard  to   the  other  offences   libelled. 
Charge   7   relates   to  the  unprotected  condition  of  four  fu^ea  in  a 
distribution  box,   and   if  there  were  defects  he  could  not,  he  said, 
hold  the   manager  responpible  for  the?e.     It  was  not  his  duty  to 
inspect  the  fuses  in  the  distribution  box  :  that  was  the  duty  of  the 
electrician.     Charge  8  was  a  much  more  serious  one.     It  was  one 
of    failure  to    have    covered    with    insulating    material    certain 
unarmoured  cables,  one  at  six  places,  one  at  three  places,  and  two  at 
25  places  each.     The  evi  ience  in  support  of  this  charge  was  over- 
whelming.    The  bare  parts  of  the  cable  were  from  4  in  long  down- 
wards.    He  could  not  acquit  the  manager  of  the  responsibility  here. 
His  duty  of  general  supervision  surely  extended  to  observing  the 
condition    of  the  cables  as   he  passed.     Indeed,  the  manager  made 
the  mistake  of  thinking  that  on  all  matters  relating  to  electricity 
he  was  absolved  from  responsibility.     The  four  remaining  charges 
related   to   matters  of  detail   for   which   he   could  not   hold  the 
manager      responsible.        The     ninth     charge    complained     that 
certain  cables  were   found  resting  on  iron  nails.     They  had  been 
properly  enough  installed,  but  where  the  suspending  material  had 
given  way  the  cable  had  been  fixed  up  so  as  to  rest  on  iron  nails.     The 
manager  here,  his  Lordship  thought,  was  justified  in  assuming  that 
such  matters  would  be  attended  to  by  his  subordinate  officials.     He, 
therefore,  could  not  convict  unless  it  was  proved  that  the  manager 
had  seen  the  improper  fastening,  and  had  acquiesced  in  its  con- 
tinuance.    Charge  10  was  founded  on  the  fact  that  the  signal  wires 
were  found  in  contact  with  the  cablep.     H'ire,  again,  the  original 
installation  was  efficient,  and  the  manager  was  entitled  to  trust  to 
his  officials  that  it  was  maintained  so.    There  was  no  evidence  that 
he  himself  knew  of  the  defect.     Charge  11  related  to  a  matter  of 
small  detail,  the  soldering  v.f  an  earth  conductor  into  a  log,  for 
which  he  could  never  hold  the  manager  responsible.     It  was  to  be 
noted    that  charges   11    and    12  related    to    the    construction  of 
apparatus  which  was  in  use  before  June  1st,  1911.     The  apparatus 
satisfied  the  requirements  of   the   Rules  then  in   force,   and  the 
Inspector  had  not  required  it  to  be  altered.     Accordingly,  it  waa 
impossible  to  convict  under  those  charges. 

In  imposing  a  fine  of  £6,  with  the  option  of  2u  days'  imprison- 
ment. Sheriff  Shennan  said  he  did  not  regard  the  offences  as 
serious,  but  merely  technical.  01  course,  i*.  a  case  such  as  this, 
where  a  manager  waa  convicted,  a  fine  would  require  to  be  more 
than  it  would  be  for  an  ordinary  miner. 


CuBious  Workmen's  Compensation  Claim. 
Shepu'f  Shennan,  in  Hamilton  Sheriff  Court,  has  issued  his  judg- 
ment in  an  important  action  brought  under  the  Workmen's  Com- 
pensation Act.     Tne  claimants  were  the  widow  and  family  of  ^^  m. 
Gourlay,  puddler,  Wishaw,  who  sought  payment  of  £300  from  the 
Etna  Iron  and  Steel  Co.,  Motherwell,  as  compensation  in  respect  of 
Gourlay'p  death,  the  contention  being  that  he  had  been  electrically 
killed  on  February  3rd,  1913,  while  employed  with  the  defendwits. 
It  was  alleged  by  the  claimants  that  the  deceased  met  his  death  by 
coming   in  contact   with   a   heap   of   scrap   iron  which  had  been 
charged  with  electricity  from  the  shears  in  the  works.      For  the 
defendants  it  was   contended  that   on   the   day  of   the   accident. 
Gourlay  was  not  in  his  usual  health,  and  that  for  the  past  lo  years 
he  had  suffered  from  fatty  degeneration  of  the  heart.    They  denied 
that  the  heap  of  scrap  metal  had  become  charged  with  electricity. 
His  Lordship,  in  holding  that  the  claimants  were  not  entitled  to  com- 
pensation ,  said  that  the  evidence  was  wholly  insufficient  to  prove  that 
Gourlay   suffered   from   electric    shock.       It    was    incredible     he 
thought,  that  the  shearman,  Jihn  Smith,  Bhouid  have  been  working 
about  the  shears  and  the  scrap  all  day  without  experiencing  the 
slightest  shock.     Again,  on  the  day  followicg  the  allfged  accident, 
the  police  sergeant  put  on  the  current  and  was  entirely  unable  to 
find  any  place  where  an  electric  shock  could  be  got. 
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TbamwaY  Passenger's  Claim  fob  Doo-Bitb. 

AH  action  was  brought  in  the  Dundee  Sheriff  i'  Court  by  a 
woman,  who  sued  the  Corporation  f jr  £20  for  loss  and  iujiry 
sustained  by  her  in  respect  that  while  a  passenger  on  a  tratncar 
travelling  between  Broughty  Ferry  and  Dundee,  ohe  wa?  bitten  in 
the  face  by  a  dog  which  had  been  allowed  to  travel  in  the  oar.  SherifiE 
Neish  decided  in  favour  of  the  Town  Council.  It  was  pointed  out 
that  according  to  the  tramway  by-law,  the  conductor  might  allow 
any  person  to  enter  a  oar  with  a  dog. 


Tbamwav  Accident  Claim. 

In  the  Court  of  Session,  Edinburgh,  last  week,  the  record  was 
closed  in  an  action  against  the  Musselburgh  and  District  Electric 
Light  and  Traction  Co.,  Ltd.,  for  £500  damages  in  respect  of  the 
death  of  a  two-year  old  child.  The  father  of  the  child  attributes 
the  accident  to  the  negligence  of  the  driver  of  the  car,  but  the 
defenders  deny  fault  and  plead  contributory  negligence. 


Factory  Act  Peosecution. 

At  the  Huddersfield  Borough  Police  Court  on  Friday  last,  the  pro- 
prietors of  the  Mirfield  Motor  Works  were  summoned  for  a  breach 
of  the  Factory  Act  Regulations,  it  being  alleged  that  they  allowed 
the  use  of  a  portable  electric  lamp  which  did  not  comply  wi'.h  the 
Tegnlations. 

Me.  H.  J.  Peacock,  H.M.  Inspector  of  Factories,  Huddersfiild, 
said  that  on  July  24th  a  workman  named  Thomas  Roxborou?h 
received  a  shock  from  an  electric  lamp  which  he  wa^  u^in?,  and  he 
subsequently  died.  Mr.  Peacock  did  not  allege  that  the  death  was 
directly  attributable  to  the  lamp,  but  the  case  was  brought  as  a 
warning  against  thft  use  of  such  a  dangerous  lamp. 

Mr.  G.  Scott  Ram,  Electrical  laapector  for  the  Home  Office, 
said  the  lamp,  which  he  had  examined,  did  not  conform  with  the 
regulations.     The  holder  was  in  metallic  connection  with  other 


and  the  departing  transmission  lines.  The  switchgear  ie  designed 
and  erected  on  the  latest  principle,  a  cellular  construction 
being  adopted  and  Duropltte  parti'ions  being  employed  between 
the  three  phases  on  the  7.0<'0  volt  board  and  between  individual 
phases  in  the  4 6,000- volt  section.  Porcelain  insulators  are  used 
where  conductors  penetrate  walls  The  double  line  45  000-volt 
transmission  is  carried  by  lattice  masts,  and  an  automatic  oil  switch 
is  connected  in  each  line  in  the  switch  house. 

On  April  2tth  last,  at  4  p.m.,  there  was  a  thunderstorm  in  the 
Wyhlen-Lorrach  district,  and  the  4 6, 000- volt  line  was  struck  by 
lightning.  The  two  line  switches  in  the  switch  house  opened  and 
one  exploded,  making  a  loud  report  and  shaking  the  whole  build- 
iner.  The  location  of  this  switch  was  such  that  access  to  the  seat  of 
the  fire,  which  at  once  broke  out,  was  delayed  for  a  short  time.  The 
conflagration  spread  with  remarkable  rapidity,  and  the  dense  smoke 
created  hindered  operations  considerably.  Four  patent  fire  extin- 
guishers were  emptied  against  the  burning  switch  without  avail, 
and  all  endeavours  to  approach  the  switch  from  nthf>r  directions 
proving  fruitless,  nothing  could  be  done  till  smoke  helmets  and 
oxygen  apparatus  arrived  from  the  Basle  fire  station.  Owing  to  the 
intense  heating  of  the  chequer  plate  flooring  which  meanwhile 
occurred,  it  wa?  an  hour  and  a  half  before  the  fire  could  be  fought 
in  earnest.  Naturally,  the  whole  station  was  shut  down,  and  the 
switch  house  rendered  "dead"  immediately  the  switch  explosion 
occurred,  and  everything  possible  was  done  to  localise  and  retard 
the  fire  by  blocking  up  windows  and  doors.  The  fire  was  com- 
pletely subdued  about  8  30  p.m.  The  exploded  switch  was  of  the 
latest  A.E.G.  40  00  )-volt  electromagnetically-operated  type,  the 
poles  being  immersed  in  separate  oil  chambers,  and  having  two 
breaks  per  pole.  The  stroke  was  about  190  mm.,  the  effective 
breaking  distance  290  mm.  ;  break,  280  mm.  below  oil  level  ; 
distance  to  earthed  metal,  150  mm. 

An  examination  of  the  switch  after  the  disaster  showed  that, 
owing  to  the  shearing  of  the  gear  wh^el  pins  in  the  oil  tank  winch 
gear,  the  red  and  yellow  phase  oil  boxes  had  fallen  down.  The 
intense  heat  to  which   the  parts  had  been  subjected  had  fused 
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metal  of  the  lamp,  and  there  was  a  brass  tube  running  through  the 
handle,  and  if  there  was  any  leakage  in  the  lamp  the  metal  guard 
and  the  brass  at  the  end  would  become  "  alive."  A  man  standing 
on  damp  ground  and  holding  the  lamp  would  probably  receive  a 
shock,  and  might  not  be  able  to  let  go.  There  should  have 
been  a  third  wire  connected  with  the  earth. 

The  Magistrate's  Clerk  (Mr.  C.  L.  W.  Nicholson)  said  he  would 
advise  the  Justices  that  the  death  of  the  man  had  nothing  to  do 
with  that  case. 

A  fine  of  £5  and  costs  was  imposed. 


Tramway  Assessment  Appeal. 

At  the  Salford  Hundred  Sessions  on  Monday,  the  chairman  gave 
judgment  in  the  rating  appeal  brought  by  the  Salford  Corporation 
aeainst  the  Assessment  Committee  of  the  Birton-upon-Irwell 
Union  and  the  overseers  of  Eccles,  heard  at  the  last  sessions.  He 
said  the  Court  had  decided  to  treat  the  tramways  in  Eocles  as  an 
integral  part  of  the  whole  system,  in  considering  what  a  hypo- 
thetical tenant  would  look  at  in  dealing  with  the  tramways. 
Therefore  they  dismissed  the  appeal  with  costs. 

Me.  Sutton,  on  behalf  of  the  appell ints,  asked  the  Court  testate 
a  case,  but  the  application  was  declintd. 

The  CuAlEMAN  remarked  that  the  decision  was  based  on  a  ques- 
tion of  fact,  and  not  of  law. 


A  DISASTROUS    OIL-SWITCH   FIRE, 


A  becent  report  by  the  Schweizerische  Elektrotechnisohe  Verein 
is  concerned  with  a  serious  oil-switch  fire  which  occurred  last 
spring  in  the  new  power  station  at  Wyhlen.  la  this  installation 
the  switchgear  is  erected  in  a  separate  four-storey  building,  distant 
»0  m.  from  the  generator  house  and  occupying  a  ground  space  of 
66  X  12  m.  The  ground-floor  is  occupied  by  7,000-volt  bus-bars, 
the  first  floor  by  7,000  and  45, 000-volt  oil  switches  ;  the  second 
floor  by  46,000-Tolt  baa-bars,  and  the  third  by  lightning  arreitera 


certain  pieces  together,  and  fallen  masonry  had  broken  other 
parts  ;  the  heat  of  the  arc  had  melted  the  upper  leads  and  some 
of  the  iron  in  the  switchboard  framework  in  the  neighbourhood, 
while  the  heat  and  the  force  of  the  explosion  of  the  gases  produced 
by  the  volatilisation  of  the  oil  had  together  caused  serious  damage 
to  the  reinforced  concrete  construction  in  the  vicinity,  A  parti- 
cularly unpleasant  result  of  the  fire  was  the  deposition  of  an  oily 
soot  over  practically  everything  in  the  switch  house. 

Examination  of  the  lines  showed  that  discharges  to  earth  had 
occurred  as  indicated  in  the  accompanying  diagram,  and  the  cause 
of  the  switch  explosion  was  undoubtedly  the  inability  of  the  switch 
to  break  the  short-circuit  current  which  fl  )wed  when  all  three  of 
the  Lorrach  lines  were  shorted  to  earth  by  their  lightning  arresters. 
At  the  time  of  this  short-circuit,  there  were  in  service  seven  generators, 
each  of  3,000  k  v. a.  maximum  capacity  and  6,800  7,000-volt  ter- 
minal P.D.  at  107  E.P.M.,  supplying  the  line  through  6,30u/45,000- 
volt  transformers. 

The  fact  that  such  serious  results  followed  the  combustion  of  a 
comparatively  small  quantity  of  oil  (440  gallops  in  all)  is  explained 
by  the  rapid  generation  of  choking  smoke.  A  few  minutes  after 
the  outbreak  it  was  impossible  to  penetrate  to  any  part  of  the  large 
switch  house  without  smoke  helmets,  and  by  the  time  these  arrived 
the  fire  had  assumed  serious  dimensions. 

It  being  admitted  that,  despite  careful  study  of  the  unfavourable 
conditi  ms  to  which  oil  switches  may  be  subjected  in  large  modern 
statijns,  explosions  cannot  be  completely  eliminated,  attention  must 
be  paid  to  means  of  removing  the  cil  which  then  becomes  so  grave 
a  source  of  darger.  Further  improvements  are  possible  in  the 
suspensions  of  the  oil  tanks  (to  prevent  the  latter  being  upset)  and 
an  ^merg^ncy  draining  valve  should  be  fitted,  to  open  in  the  event 
of  greatly  increased  pressure  in  the  switch  chamber  and  to  permit 
the  oil  to  flow  away. 

It  i'f  also  open  to  question  whether  under  modern  conditions  of 
electricity  generation  and  distribution,  the  practice  of  mounting  all 
the  main  switchgear  of  the  station  in  one  building,  however  com- 
pletely the  vari<  us  switch  compartments  are  isolated  with  regard 
to  each  other,  must  not  give  place  to  entirely  distinct  switch  houses 
for  the  several  generators,  transformers  and  transmission  lines. 
Wholesale  failure  of  supply  and  damage  of  apparatus  not  directly 
concerned  in  a  breakdown  would  then  be  eliminated.  In  many 
cases,  the  generating  capacity  of  stations  has  been  increased  with- 
out corresponding  increas*  In  the  capacity  of  the    oil    switches 
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initially  installed,  and  in  Buch  q&bpb  the  installation  of  qnick-aotin^^ 
aat<raatio  switches  in  the  bus-bars  would  limit  the  fffnerator 
capacity  actinfj  on  a  short  circuit  and  would  much  reduce  the  rink 
of  disaster  in  the  oil  switches,  which  are  often  loaded  almost 
to  the  limit  of  safety  under  normal  operatinar  conditions.  Finally, 
larjfe  oil  switches,  and  particularly  those  which  (beirp  desigrned  for 
extra  hiuh  tennion)  <  mploy  large  quantities  of  oil,  should  be  erected 
in  ccmpartments  provided  with  openinfrs  to  the  atmosphere  for  the 
ready  escape  of  smoke  in  case  of  fire.  Suitable  ^moke  helmets,  eat^y 
to  fit  and  use,  should  be  provided  near  the  switch  house.  The 
desipn  and  use  of  lar(?e  oil  switches  has  hardly  kept  up  with  recent 
developments  in  large  central-station  design  and  operation. 


SOME  NOTES  ON  GRAPHIC  INSTRUMENTS. 


By  KENELM  EDGCUMBE." 


CPaper  read  before  the  Abc  Wobks  Ekginefeiko  SOCIETY.) 

I  HAEDLY  think  that  any  apolopy  is  nccesEary  for  the  use  of  the 
word  "graphic"  in  the  title  of  ihis  paper.  Everyone  knows  what 
is  meant  by  a  '^graphic  wattmeter,"  whereas  no  one  knows  what  is 
meant  by  a  "  recording  wattmeter."  We  are  all  agreed  as  1o  what 
the  latter  ought  to  mean,  but  not  even  consulting  engineers  i.re 
infallible,  with  the  result  that  the  greatest  confus^icn  has  arisfn 
through  the  use  of  the  word  "recording"  when  "integratirg " 
was  intended.  But  I  venture  to  go  a  step  further.  The  exprefsicn 
a  "  graphic  instrument "  is  too  If  ng,  and  I  am,  therefore,  propoeirg 
to  abbreviate  it  into  "grapher."  The  stcker  stokes,  the  booster 
boosts;  why  should  not  the  grapher  grajh  ?  At  any  rate, 
there  are  many  precedents  for  the  suggested  innovation. 

The  expression  "erraphic  wattmeter,"  &;c.,  has  alreac^y  been  taken 
np  in  many  quarters,  and  it  is  to  be  hoped  that  the  Nomenclatuie 
Sub-Committee  of  the  International  Electrotechnical  Commieeion, 
which  is  now  endeavouring  to  obtain  international  aerefment  as 
regards  electrical  terms,  will  see  its  way  to  recommend  the  adoption 
of  the  expression  "  graphic,"  even  if  its  dignity  prevents  it  going 
a  step  further  and  adopting  the  "grapher"  alfo. 

It  will  possibly  be  held  by  some  that  a  more  serious  fubjeot  for 
apology  lies  in  the  title  of  the  paper  which,  instead  of  being  '  Seme 
Notes  on  Graphic  Instruments,"  ought  to  be  "  Notes  on  some  Graphic 
Instruments"  (and  thofe  chit  fly  made  by  my  cwn  firm).  If  eo,  I 
accept  the  rebuke  in  all  humility. 

It  may  safely  be  said  that  in  no  other  country  have  graphic 
instruments  reached  such  a  high  state  of  develoj  ment  as  has  been 
the  case  in  Great  Britain.  For  this  satisfactory  sta^e  of  affairs 
considerable  credit  must  be  given,  I  think,  to  th*-.  Board  of  Trade 
who,  by  their  insi-tence  from  the  first  on  the  keeping  of  continuous 
records,  have  made  accurate  graphic  instruments  a  necessity. 

The  most  obvious  way  of  constructirg  such  a  grajher  is  to  attach 
a  pen  to  the  end  of  the  pointer  of  an  indicating  instrument,  and  to 
cause  it  to  trace  a  line  on  a  paper  chart  which  is,  in  the  meantime, 
being  moved  steadily  forward  under  it,  by  means  of  a  clock.  The 
paper  chart  may  conveniently  be  marked  with  cross  lines  to  repre- 
sent hours,  and  with  longitudinal  lines,  each  corresponding  to 
a  definite  value  of  current,  pressure  or  other  quantity. 

One  of  the  first  difiBcultien  which  besets  the  designer  of  such  an 
instrument  lies  in  the  disturbing  eflFects  of  friction  between  the 
pen  and  the  paper,  and  to  overcome  this  the  working  forces  must 
be  made  as  large  as  is  reasonably  possible.  The  minimum  torque 
which  can  be  regarded  as  satisfactory  depends  upon  a  number  of 
factors,  t-uoh  as  the  width  of  the  chart,  the  form  of  the  pen,  the 
length  of  the  pen  arm,  the  nature  of  the  chart  and  so  forth.  In  this 
respect,  a  graphic  instrument  differs  from  an  indicating  one,  for,  in 
the  latter,  the  chief  criterion  is  the  deflecting  force,  as  compared 
with  the  weight  of  the  moving  parts,  the  ratio  torque  weight 
representing  a  sort  of  frictional  "  figure  of  merit "  in  this 
respect.  With  a  grapher,  on  the  other  hand,  pivot  friction  is  of 
small  account  compared  with  that  between  the  pen  and  the  chart. 
The  criterion,  in  fact,  is  the  restoring  force  called  into  play  by  a 
definite  displacement  of  the  pen  arm.  In  other  words,  the  fric- 
tional "  figure  of  merit  "  in  this  case  is  more  nearly  : — 

Force  at  the  pen  p^iint  cnrreBnordirj?  to  full  df  flection. 
Width  ot  cbarc. 

If  the  force  is  measured  in  grammes  and  the  width  of  the  chart 
in  cm.,  the  ratio  should  be jaot  less  than  005, for  satisfactory  work- 
ing, and  should  preferably  be  not  lees  than  O'l. 

The  force  in  question  is  equal  to  the  torqne  of  the  spring  (in 
gramme-centimetres,  say)  corref ponding  to  full  deflection,  divided 
by  the  length  of  the  pen  arm,  conecquently  the  ''  figure  of  merit  " 
becomes  : — 

finntrollii^g  torqiio  corrpppf>n «^irg  to  full  df  fl'^otion. 
Wiath  ot  chart  X  lengib  ot  pen  uim. 

In  the  case  of  instruments  having  fuppressed  zeros,  if  the  fric- 
tional error  (as  measured  by  the  distance  the  pen  lags  bf  hind  the 
correct  readiner)  is  to  be  no  greater  than  that  of  the  correspondirg 
free  zero  instrument,  a  spring  of  the  ssme  strength  must  be 
used  in  each  case,  but  "set  up"  to  the  requisite  amount.  Or, 
looking  at  the  matter  from  another  point  of  view  (no  matter  what 
may  be  the  nature  of  the  control  used,  so  long  as  the  chart  is 
moderately  evenly  divided),  the  torque  in  the  above  expression  may 
be  taken  aq  being  the  difi'erence  between  the  respective  torques  at 
the  two  ends  of  the  diart.    From   the  above  coDSiderations  it  will 


be  clear  that  a  mere  knowledge  of  the  torqvt  e?ue  to  the  spring  Ib  of 
little  tr  no  value  in  thecaaeof  a  grapher,  a  fact  frequently  forgotten 
when  comparing  one  pattern  with  ano'her. 

Graphic  instruments  may  be  divided  into  throe  main  gronpe, 
according  to  the  method  employed  for  tracing  the  record  on  the 
chart :  — 

1.  Those  in  which  the  pen  is  attached  directly  to  the  meaeurirg 
instrument,  which  has  scflficient  force  to  render  pen  friction 
negligible. 

'',  Those  in  which  friction  is  eliminated  altogether  by  keeping 
the  pen  out  of  contact  with  the  paper  chart.  (The  word  "  pen" 
is  here  used  in  its  very  broadest  sense,  seeing  that  in  mo«t  caan 
no  in--,  and  consequently  no  pen,  in  the  ordinary  senFe,  ii 
employed.) 

3.  Those  instruments  in  which  the  pen  is  in  contact  with  the 
chart  in  the  ordinary  way,  but  instead  of  beirg  attached  directly  to 
the  moving  system,  is  controlled  through  a  relay. 

Graphersof  the  first  group,  which  are  by  far  the  moet  namerons, 
are  dealt  with  in  more  detail  later. 

Of  those  belonging  to  th*  second  group,  mention  may  be  made  of 
the  spark  apparatus  of  Siemens,  in  which  a  high-tension  spark 
from  an  induction  coil  passes  from  the  pen  point  through  the 
chart,  thereby  leaving  a  trace  on  the  paper.  Another  grapher  belong- 
ing to  this  group  is  the  "  inkless  '  instrument  of  the  author's  firm, 
which  has  recently  been  modified  in  a  number  of  important  details. 
The  principleis  well  known,  and  consists  of  an  inked  ribbon  stretched 
across  the  chart,  against  which  is  a  steel  point  attached  to  the 
pointer,  being  pressed  against  it  at  intervals.  By  this  means  a 
series  of  dots,  eacnone  corresponding  to  the  position  of  the  pointer 
at  the  moment,  constitute  the  record  upon  the  chart.  A  momentary 
current  is  sent  by  a  master  controlling  clock,  ronstructed  on  the 
Svnchronome  system,  and  this  current,  which  only  flows  for  about 
rJ^th  of  a  second  and  amounts  to  i  an  ampere,  is  repeated  at 
regular  intervals  of  one  or  five  seconds,  according  to  whether  the 
quantity  to  be  measured  is  varying  rapidly  or  slowly.  These 
impulses  work  the  tapping  mechanism  for  making  the  record  and 
also  drive  forward  the  paper  chart.  Moreover,  any  number  of 
grapherscan  be  connected  in  series,  so  that  all  receive  precisely  the 
same  number  of  impulses,  with  the  result  that  the  charts  are  driven 
forward  in  absolute  synchronism,  thus  eliminating  all  uncertainty 
as  to  the  timing  of  any  number  of  instruments  on  a  switchboard, 
which  is  often  a  matter  of  considerable  importance  in  the  event  of 
rome  disturbance  occurring  on  the  system.  It  is  also  quite  easy  so 
to  arrange  matters  that  the  switchboard  clock  and,  in  fact,  all  clocks, 
workmen's  time  checks  and  eo  forth  about  a  works  are  controlled 
from  the  same  master  clock. 

Besides  the  great  advantage  of  being  able  to  synchronise  all  the 
charts  in  this  way,  it  must  be  remembered  that  in  the  intervals 
between  the  impulfesthe  pen  arm  is  absolutely  free  to  move,  unim- 
peded by  friction  of  any  sort,  except  that  of  the  jewelled  bearings, 
so  that  almost  the  same  precision  is  possible  as  can  be  obtained  from 
the  corresponding  indicating  instrument. 

To  the  third  or  relay  group  h«-long,  amongst  others,  the  Callendar 
instrument,  which  was  one  of  the  earliest  to  employ  this  prin'^iple, 
and  which  has  bet^n  applied  to  various  zrro  methods,  particularly 
in  connection  with  pyrometers  of  the  resistance  pattern.  It  has 
not,  so  far,  been  developed  as  a  graphic  ammeter,  wattmeter,  &c. 

In  this  apparatus',  the  galvanometer  pointer  deflects  between  two 
platinum  dirks,  the  dtfiecticn  causing  it  to  make  contact  with 
either  one  or  the  other.  So  soon  as  this  occurs  a  circuit  is  closed 
and  a  relay  acts,  which  cauFes  the  bridge  contact  to  be  drawn  along 


FlO,  1. 

by  clockwork  until  balance  has  been  restored  and  the  galvanometer 
ceases  to  make  contact.  The  slide  wire  of  the  bridge  is  stretched 
pcrofs  the  chart  and  the  travelling  carriage  has  fixed  to  it,  btsidea 
the  contact,  an  inking  pen  by  means  of  which  a  continuous  trace  of 
the  position  of  the  contact  is  obtained  upon  a  paper  chart  which  is 
driven  forward  by  clockwork. 

A  more  recent  arrangement  is  the  Olivetti  graphic  wattmeter,  in 
which  the  wattmeter  pointer  closes  the  circuit  of  a  tmall  motor 
which  draws  the  pen  across  the  chart,  and  at  the  same  time 
introduces  a  gradually  inoreaJ'ing  controlling  couple  tending  to 
opprse  the  deflecting  force  of  the  wattmeter.  So  soon  as  these 
two  forces  are  equal,  the  circuit  is  ante  matically  bn  ken,  and  the 
pen  ceases  to  move  until  a  further  change  in  the  defltcting  force 
again  closes  one  or  other  of  the  two  relay  contacts,  and  so  causes 
the  motor  to  move  the  pen  forwards  or  ba(  kwards  once  more. 

The  latest  addition  to  this  group  is  the  mechanical  relay  arrange- 
ment due  to  Mr.  Leeds.  The  actual  device  is  somewhat  complicated, 
but  the  underlying  principle  may  be  gathered  f n  m  fig.  1.  This 
instrument,  like  that  of  Callendar,  is  only  applicable  to  rero 
methods.  The  galvanometer  pointer  A  is  pressed  np  periodically  by 
pieans  of  the  plate  b.  and  sblont  as  A  is  central  (that  is  at  zero)  it 
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merely  rises  and  falls  in  the  space  between  the  two  levers  o  0. 
Should  the  eralvanometer  be  deflected,  however,  as  shown  in  the 
risrht-hand  fijjrure,  the  plate  B,  in  rising,  forces  the  pointer  aeainst 
the  right-hand  bell-crank  lever  c,  raisinsr  its  upper  end  and  forcing 
the  lower  end  to  the  left,  at  the  same  time  carryine:  the  pen  D  with 
it.  The  arm  to  which  D  is  attached  is  pivoted  at  E  and  is  periodi- 
cally brought  back,  mechanically,  to  its  vertical  position.  During 
the  process  of  being  restored  to  this  position  it  is  momentarily 
geared  to  the  bridge  or  potentiometer  contact  which  also  carries 
the  pen  and  is,  by  this  means,  pulled  in  one  direction  or  the  other 
across  the  chart  until  balance  has  been  restored.  When  this  occurs, 
the  galvanometer  pointer  comes  once  more  to  zero  and,  conse- 
quently, passes  freely  up  and  down  between  the  two  levers  c  c. 
Instead  of  the  above  movements  being  carried  out  by  a  clockwork 
mechanism,  a  small  motor  is  kept  continnouply  running  and,  by 
means  of  an  ingenious  form  of  governor,  the  speed  is  maintained 
80  steady  that  the  chart  itself  can  be  driven  forward  by  it. 

All  graphic  instruments  working  on  the  relay  principle  neces- 
sarily suffer  from  the  disadvantage  of  being  unable  to  follow  rapid 
fluctuations  of  load,  since  even  under  the  most  favourable  condi- 
tions the  pen  takes  quite  an  appreciable  time  to  travel  from  one 
side  of  the  chart  to  the  other,  usually  not  less  than  a  quarter  of  a 
minute.  They  are,  therefore,  only  suitable  for  recording  quantities 
which  change  but  slowly,  such,  for  example,  as  furnace  tempera- 
tures ;  and  even  for  this  purpose  they  would  hardly  seem  to 
possess  any  very  marked  advantages  over  the  much  simpler  devices 
described. 

It  need  hardly  be  said  that  one  of  the  most  important  features 
of  a  graphic  instrument  is  the  pen,  and  many  are  the  forms  which 
have  been  tried.  The  simplest  of  these,  and  one  which  proved 
satisfactory  for  use  with  graphic  barometers  and  other  instruments, 
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is  the  spoon  pen  shown  in  fig.  2,  B.  This  device  has  been  modi- 
fied in  various  ways,  with  a  view  to  obviating  some  of  its  drawbacks, 
among  which  may  be  mentioned  the  following. 

The  ink  is  very  liable  to  dry  up,  and  only  a  very  small  quantity  can 
be  contained  in  the  pen.  There  is  considerable  danger  of  the  ink  being 
thrown  out  in  the  event  of  the  pen  arm  coming  violently  against 
one  of  the  limiting  stops.  Considerable  pressure  is  required  between 
pen  and  paper  to  ensure  the  ink  flowing  satisfactorily  and,  owing 
to  the  shape  of  the  pen,  a  comparatively  thick  line  is  usually 
traced.  One  modification,  which  has  proved  satisfactory  in  prac- 
tice, is  shown  in  fig.  2,  A.  It  is  made  up  of  a  single  piece  of 
metal,  and  whilst  overcoming  most  of  the  objections  mentioned 
above,  has  the  advantage  of  allowing  the  filling  to  be  done  by 
squirting  the  ink  in  from  the  back. 

The  modern  tendency,  however,  is  towards  the  "  bucket  "  form  of 
pen,  two  useful  modifications  of  which  are  shown  in  fig.  3.     An 
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obvious  drawback  to  pen  A  lies  in  the  fine  capillary  tube 
which  is  liable  to  clog,  and  is  at  all  times  diflBcult  to  clean.  The 
other  pen  B  gets  over  both  these  difficulties  and  gives  a  very  satis- 
factory record. 

A  source  of  error  which  must  be  carefully  guarded  against  in  all 
graphic  instruments  of  the  pen  pattern,  is  the  fact  that  the  weight 


of  the  pen  varies  according  to  the  quantity  of  ink  in  it,  and  this 
variation  necessarily  afifects  the  indications.  The  larger  the  work- 
ing forces,  the  less  is  the  disturbance  ;  but  when  a  supply  of  ink 
sufficient  for  a  long  and  variable  record  is  required,  the  error  is 
difficult  to  eliminate. 

A  method  which  has  been  used  for  obviating  errors  due  to  this 
cause  consists  in  a  narrow  trough  fixed  parallel  to  the  chart,  and 
into  which  dips  a  capillary  tube  carried  at  the  end  of  the  pen  arm 
and  terminating  in  a  fine  point  pressing  against  the  chart.  Whilst 
this  arrangement  takes  the  weight  of  the  ink  off  the  pen  arm,  it 
suffers  from  the  disadvantage  that  the  trough  collects  dust,  and 
that  the  ink,  being  exposed,  tends  to  dry  up,  and  thus  increases  the 
friotional  resistance  in  a  very  short  time,  unless  cleaned  out  at 
frequent  intervals. 

The  only  real  solution  of  this  problem,  without  the  use  of  relays 
or  other  complications,  would  seem  to  lie  in  the  centrally  placed 


Fig.  5. 

ink  reservoir,  such  as  is  employed  in  the  "Ink  Well"  pattern  of 
grapher  shown  in  figs.  4  and  5.  The  ink  is  contained  in  the  reservoir 
A,  into  the  centre  of  which  dips  the  end  of  the  inking  tube  B. 
This  tube  has  a  steel  cross  piece  c  fixed  at  right  angles  to  it,  resting 
in  the  forks  D  D  carried  by  the  moving  system.  The  weight  of  the 
inking  tube  is  counterbalanced  to  such  an  extent  by  means  of  the 
adjustable  weights  e,  that  there  is  just  sufficient  pressure  between 
the  point  and  the  c^i-t  to  give  satisfactory  inking.  Owing  to  the 
fact  that  the  writing  p.-  int  is  on  a  level  with  the  ink  in  the 
reservoir,  very  little  pressure  is  needed,  and  frictional  errors  are 
reduced  to  a  minimum. 

The  ink  reservoir,  which  is  of  considerable  capacity,  is  almost 
completely  closed  in,  so  that  the  ink  neither  dries  up  nor  gets 
dusty,  and  a  sufficient  supply  is  held  in  the  container  for  at  least 
a  month's  record,  even  with  an  abnoimally  variable  load.  The 
ink  reservoir  is  easily  removed  for  cleaning  or  refilling,  by  means 
of  the  handle  j,  and  the  inking  tube  can  be  washed  out  at  any 
time,  should  this  be  necessary,  by  lifting  it  out  of  its  supports  and 
holding  it  under  a  tap.    An  oil  damper  G,  held  in  place^by  the  two 
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milled-headed  screws  y,  serves  to  impart  the  requisite  amount  of 
dead-beatness  to  the  movement  by  means  of  a  vane  attached  to  the 
arm  H. 

Amongst  the  advantages  of  this  instrument  may  be  mentioned 
the  following  : — Enough  ink  is  carried  for  at  least  a  month's 
record,  and  the  chart  lasts  also  for  this  period,  so  that,  apart  from 
a  wepkly  winding  of  the  clock,  no  attention  whatever  is  required. 
The  ink  is  not  contained  in  the  pen,  and,  consequently,  as  has  been 
pointed  out,  the  question  of  whether  the  reservoir  is  full  or  empty 
is  without  effect  on  the  accuracy.  The  pressure  of  the  pen  on  the 
paper  is  not  appreciably  affected  by  any  accidental  bending  of  the 
pen  arm.  The  electrical  movement  has  a  vertical  spindle,  so  that 
all  the  weight  is  carried  centrally  upon  a  single  jewel,  instead  of 
by  a  horizonal  spindle  pressing  upon  the  sides  of  two  such  jewels. 
The  pen  writes  on  a  flat  surface,  whereby  friction  is  considerably 
reduced.   The  writing  surface  being  horizontal,  there  is  no  tendency 
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for  the  ink  to  flow  down  the  chart  in  a  kind  of  river,  aa  is  so  often 
Been  in  the  ordinary  gfrapher.  The  space  occupied  on  the  switch- 
board is  only  Hi  in.  X  7i  in.,  and  is  thus  conuiderably  less  than 
that  taken  by  other  ine^ruments  havini?  the  same  width  of  chart. 
The  chart,  after  leavinsr  the  inkiner  point,  passes  djwn  the  front  of 
the  clock  BO  that  not  only  is  an  exceptionally  lonff  piece  of  record 
always  visible,  but  the  ink  has  time  to  become  perfectly  dry  before 
beiner  wound  up  on  the  lower  roller.  A  direct  readinff  scale  is  fixed 
just  in  front  of  the  inking  tube  so  that  a  reading  can  be  taken  at 
any  time. 

Next  to  the  pen  in  importance  comes  the  method  of  attaching 
it  to  the  movement.  One  of  the  earliest  arrangementp,  and  one 
which  is  still  used  by  many  makers,  is  that  borrowed  from 
graphic  barometers,  &c.,  and  consists  in  a  German  silver  arm  having 
a  slight  springiness,  the  pressure  on  the  chart  being  regulated  by  a 
milled  head  near  the  point  of  attachment.  One  of  the  disadvan- 
tages of  this   arrangement   is   that  should  the  arm  become  even 


In  the  case  of  roll  charts,  a  spfed  of  1  in.  p<'r  hour  will  be  found 
suitable  for  most  purposes,  while  i  in.  per  boar  is  a  very  UKeful 
speed  for  phoet  and  di-k  charts.  For  special  purpoM^,  however, 
very  mmh  hiirher  p^per  sp^^^dsare  required,  often  as  h'gh  he  a  foot, 
or  even  more,  per  minute.  Fort-ppedsexceedinir  atxiut  12  in.  per  hour 
it  is  usually  imposHible  to  use  an  et-capement,  and  this  ia  replaced 
by  some  form  of  centrifugal  governor.  In  many  ca^es  two  alter- 
native speeds  are  called  for.  and  a  gear  changirg  arrangement  ia 
then  provided,  u.'-ually  somewhat  on  the  Imes  of  the  chanpe-ppeed 
gear  of  a  motor-car.  When  the  high-ope»-d  range  involves  the  use  of  a 
governor,  while  the  low-speed  ranee  has  to  be  regulated  by  an 
escapement,  the  chanereover  arrangement  becom*>s  more  compli- 
cated owing  to  the  difficulty  of  preventinsf  the  spring  from  running 
down  while  the  change-over  proces'^  is  going  on. 

Closely  connected  with  the  clockwork  is  the  chart  iteelf  and  the 
method  of  driving  it.  In  the  first  place,  it  is  essential  that  the 
papp.r  used  should  have  the  hardest  possible  "super-calendered" 
surface,  as  otherwise  the  ink  will  penetrate  into  the  pores,  and  not 
only  will  a  blotchy  record  be  produced,  but  the  ink  in  the  pen  will 
speedily  be  exhausted. 

As  regards  the  bpst  width  for  the  chart,  a  number  of  circum- 
stances have  to  be  taken  into  consideration,  but  4  in.  seems  to  have 
been  accepted  pretty  generally  as  the  moat  suitable,  and  attempts 
to  introduce  a  6-in.  width  have  not,  so  far,  met  with  much  success. 


^^^I^^t' 

^^P7  '  4-  Wt 

i^B       , .            M^m*^ 

mn ' ''  K  hh 

jfl^AvflfiBH*S\  v^-  il^^^ 

^^^^^^^^Hi^L^~ 

JnZIIH'X 

I^^^^^^L.__ 

fc^?Wi|VI"^   ' 

v^HK?^j|ijf .  ^?^3^<i^|^^^b^HB^^^^^^5^^| 

■ .  .  "  [ 

muf^^  '■ 

\^ 

Fig.  7.  Fig.  8. 

slightly  bent,  the  pressure  between  the  pen  and  the  paper  is  very 
seriously  altered  ;  and,  although  adjustable  by  means  of  the  milled 
head,  it  is  a  very  difficult  matter  for  the  uninitiated  to  determine 
just  how  much  pressure  will  give  the  best  results.  Various  forms 
of  hinged  pen,  some  suspended  near  the  top  and  others  near  the 
extremity  of  the  arm,  have  been  tried,  but  all  suffer  from  the  same 
defect — namely,  liab'.lity  to  be  seriously  deranged  by  any  bending 
of  the  arm. 

After  having  tried,  and  at  different  times  used,  all  the  above 
forms  of  pen  arm,  as  well  as  many  others,  the  author's  firm 
has  finally  adopted  an  exceedingly  flexible  arm  fixed  rigidly  at 
the  top. 

The  advantages  of  such  flexibility  are  many.  In  the  first  place, 
owing  to  its  suppleness,  it  is  praotical.y  "  fool-proof  "  ;  and  even 
should  it  become  bent,  owing  to  excess  of  zeal  on  the  part  of  the 
switchboard  attendant,  the  prepsure  between  the  pen  and  the  chart 
is  but  little  affected,  since  it  depends  on  the  tension  of  a  weak,  but 
very  much  "  set  up,"  spring.  The  arm  is  also  extremely  light  and 
strong  while,  at  the  same  time,  very  rigid  in  the  direction  of 
motion. 

Another  matter  of  importance  is  the  efficient  insulation  of  the 
pen  arm  from  the  movement.  In  most  cases  a  1,, 500- volt  test  to 
earth  is  now  specified,  and,  in  exceptional  cases,  one  of  3,000  volts, 
and  it  must  be  remembered  that  when  replacing  the  charts  the 
hand  is  almost  certain  to  come  in  contact  with  the  pen  arm,  so  that 
its  efficient  insulation  is  a  necessity,  particularly  in  the  case  of 
continuous-current  systems,  where  higher  and  higher  pressures  are 
coming  into  use,  and  the  movement  cannot  be  insulated  from  the 
circuit  by  current  tranformers.  In  the  Everett- Edgcumbe  instru- 
ments this  is  ensured  by  attaching  the  pen  to  a  solid  block  of 
ebonite,  which  would  safely  withstand  5,000  volts,  moreover,  in 
moving-coil  instruments,  this  block  is  rigidly  clamped  to  the  coil, 
instead  of  depending  on  any  form  of  screw,  which  is  always  liable 
to  work  loope  with  the  continual  banging  against  the  limiting 
stops,  to  which  graphic  instruments  are  subjected. 

Mention  must  next  be  made  of  that  most  important  part  of  a 
graphic  instrument,  namely,  the  chart  driving  mechanism  or  clock. 
So  long  as  it  i^  merely  a  question  of  rotating  a  chart  carrying  drum, 
the  problem  is  not  a  difficult  one.  Any  strong  clock  will  do  the 
work  and  can  be  made  to  keep  fairly  good  time.  Now,  however, 
that  continuous  band  charts  have  become  almost  universal  for 
station  use,  a  very  much  more  powerful  driving  mechanitm  is 
essential.  When,  moreover,  it  is  stipulated  that  the  chart  shall 
wind  itself  up  on  a  second  roller,  after  passing  under  the  pen, 
the  difficulties  become  still  greater. 

Owing  to  the  continually  increasing  diampter  of  this  roller  as 
the  chart  winds  on  to  it,  the  speed  of  rotation  must  gradually  be 
reduced  so  as  to  keep  the  peripheral  speed  always  the  same,  namely, 
equal  to  that  of  the  chart.  This  is  usually  arranged  for  by  driving 
the  auxiliary  roller  through  a  friction  clutch  which  allows  the 
necessary  slip  to  take  place.  This  slip,  however,  entails  the  pro- 
vision of  a  very  much  stronger  driving  force  than  would  otherwise 
b^  required,  and  it  is  largely  due  to  a  failure  to  recognise  this 
fact  that  so  many  unsatisfactory  driving  mechwiisnia  bav?  been 
evDlved  in  the  past. 


Fig.  9. 


any  desirfd  point.  It  may  be 
chart  the  thickness  of  the 
less  than  i  per  cent.,  so  that 
the  chart  with  all  the  precision 


It  has  to  be  borne  in  mind  in  this  connection  that  the 
same  conditions  do  not  apply  to  the  width  of  chart  in  a 
grapher  as  to  the  length  of  scale  in  an  indicating  instrument, 
fcince  in  the  former  case  almost  the  sole  feature  governing  the 
accuracy  is,  as  has  been  said,  the  friction  of  the  pen  on  the  paper, 
whereas  in  the  latter  it  is  usually  the  possibility  of  reading  the 
scale  at  a  distance  which  counts  for  most.  For  this  reason,  it  ia 
useless  to  increase  the  width  of  the  chart  unless  the  working  force 
can  be  increased  more  than  in  the  ?ame  proportion,  which  is  in 
practice  by  no  means  easily  done  without,  at  the  same  time  intro- 
ducing corresponding  disadvantages,  such  as  a  larger  size  of  instru- 
ment, increased  power  consumption,  overheating  of  ehunts  or 
resistances,  and  so  forth.  It  should  further  be  remembered  that 
in  the  case  of  a  graphic  voltmeter,  in  whii  h  the  greatest  exactness 
is  usually  required,  it  is  an  easy  matter  to  suppress  the  zero  and 
thereby  to  open  out  the  scale  at 
pointed  out  that  with  a  -l-in. 
recording  line  usually  represents 
there  is  no  difficulty  in  reading 
desired. 

It  is  sometimes  put  forward  as  a  recommendation  of  some  instru- 
ments, that  the  charts  have  rectilinear  lines,  but  it  is  so  seldi  m 
that  a  record  has  to  be  planimetertd  (and  this  would  seem  to  be 
the  only  case  in  which  there  was  any  real  gain  in  leolacing  the 
curved  lines  by  straight  ones)  that  it  is  doubtful  whether  the  extra 
complication  is  really  justified. 

Of  the  various  methods  of  driving  the  charts  which  have  been 
devised  from  time  to  time,  only  two  have  survived,  namely,  the  pin 
drive  and  the  friction  drive.  This  is,  of  course,  txcepting  disk 
chart  and  sheet  chart  instruments,  in  which  the  chart  is  rigidly 
attached  to  the  clock-work  mechanifm. 

The  pin-drive  t^kes  two  forms.  In  the  one  the  driving-wheel  is 
provided  with  needle  points  which  penetrate  into  the  paper  and  in 
the  other  the  charts  ure  perforated  with  a  number  of  small  holes 
along  one  or  both  edges,  and  into  theee  engage  short  pins  fixed  in 
the  periphery  of  the  driving  wheel.  A  disadvantage  of  both  these 
arrangements  is  that  the  pins  passing  into  and  out  of  the 
paper,  even  when  perforated,  necfSfarily  introduce  a  certain 
amount  of  resistance  to  motion  which  has  to  be  overcome  by  the 
clock. 

The  pin  drive  with  perforated  charts  is  used  by  the  author  s  firm, 
in  their  Inkless  Synchronifed  graphic  instrument?,  already 
described,  in  order  to  ensure  the  absolute  interlocking  of  the  charts 
of  a  number  of  instruments  driven  by  a  common  control  clock. 
But  for  those  cases  in  which  a  stpa'ate  clock  is  used  to  drive  the 
pj>per  of  each  instrument,  thus  mskin?  it  complete  in  itself,  there 
would  appear  to  be  nothing  gained  by  empb  ying  the  pin  wheel, 
and  the  friction  drive  then  forms  the  most  cunvenient  arrange- 
ment. Fig.  6  shows  a  typical  grapher  clock  e mployirg  a  modified 
form  of  friction  drive,  namely,  the  R  R  type  of  Everett,  Edgcumbe 
instrument.  A  whtel  with  serrated  edge  is  ariven  by  the  clock, 
and  the  chart  is  pressed  against  it  by  the  jrckey  whetl  J  while 
kept  flat  by  the  two  springs  i.  As  the  chart  is  unwound  from  the 
spool  carrier  H,  ai\d  fed  under  the  pen,  it  is  automatically  wound 
up  on  to  the  lower  roller  l.    By  turning  the  knob  k  by  hand,  the 
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chart  oan  be  moved  forwards  or  backwards  for  time  settinsr,  &o. 
The  spindle  carryiner  this  milled  knob  ia  driven  by  the  clork  and 
jfears  into  a  small  pinion  which  can  be  seen  in  the  figrure.  Since  it 
is  often  diflBcult  to  obtain  access  to  the  side  of  the  instrument, 
owingr  to  the  restricted  space  on  the  switchboard,  a  winding  lever  D 
is  provided,  which  can  be  actuated  from  the  front. 

The  daily  sheet  chart  is  still  frequently  called  for  by  those  who 
prefer  to  have  each  day's  record  complete  in  itself,  and  in  such  cases 
the  disk  pattern  of  prrapher  is  comingr  more  and  more  into  use, 
owing  to  its  compactness  and  comparatively  low  cost,  as  well  as  to 
the  fact  that  a  complete  day's  record  is  always  in  full  view. 

Such  an  instrument  is  shown  in  fip.  7,  the  overall  dimensions 
being  only  lOi  X  Si  in.  Owing  to  the  use  of  the  extremely 
flexible  pen-arm  already  alluded  to,  a  simple  arrangement  is  possible 
whereby,  when  the  front  is  opened  for  re-charting,  the  flat  arm 
which  can  be  seen  lying  under  the  pen  automatically  raises  the 
latter  from  the  paper,  so  as  to  make  both  the  chart  and  the  pen 
readily  accessible  without  fear  of  damage. 

In  conclusion,  allusion  may  be  made  to  one  or  two  special  forms 
of  grapher  which  have  been  developed  to  meet  particular  require- 
ments. A  form  of  combined  graphic  ammeter  and  voltmeter, 
spoken  of  as  a  "  feeder  log,"  is  often  useful.  In  these  instruments, 
which  have  charts  of  extra  width  (usually  6  in.),  two  movements 
are  placed  side  by  side,  the  ampere  record  covering  some  two-thirds 
of  the  chart,  while  the  volt  record  occupies  the  remainder.  In  this 
way,  a  continuous  record  can  be  obtained  of  the  current  and  pres- 
sure on,  say,  a  feeder,  and  from  a  careful  scrutiny  of  such  charts 
very  valuable  information  is  often  obtainable  as  to  the  origin  and 
ramifications  of  a  disturbance. 

Another  form  of  instrument  deserving  special  treatment  is 
the  graphic  ammeter  for  insertion  in  the  earth-wire  of  a  three- 
wire  continuous-current  system,  or  in  that  between  the  neutral 
point  of  a  three-phase  generator  and  earth.  It  is  essential,  if  such 
an  instrument  is  to  be  of  value,  that  its  range  should  be  compara- 
tively low,  usually  from  10  to  20  amperes,  and  if  the  system  mid- 
point is  connected  dead  to  earth,  the  current  flowing  on  the  occur- 
rence of  a  fault  is  enormous.  It  is  now  becoming  more  and  more 
the  rule  in  three-phase  installations  to  install  a  carbon-powder 
resistance  in  the  earth  wire,  so  as  to  keep  the  fault  current  within 
limits,  but  since  this  current  has  to  be  suflScient  to  trip  the  breaker 
on  the  largest  feeder  (unless  a  discriminating  arrangement  is 
employed)  it  is,  in  any  case,  very  much  in  excess  of  that  which 
the  grapher  is  designed  to  carry.  To  protect  the  instrument,  an 
automatic  switch  is  usually  installed  which  short-circuits  the  ter- 
minals of  the  grapher.  Unfortunately,  the  action  of  such  a 
switch  cannot  be  instantaneous,  and  it  is  found  that  before  it  has 
had  time  to  act  the  pen  is  thrown  up  to  the  end  of  the  scale 
and,  no  matter  how  carefully  designed  the  limiting  stops  may  be, 
considerable  damage  is  done. 

To  overcome  this  trouble,  the  author's  firm  has  devised 
a  small  auxiliary  short  circuiting  switch,  which  is  almost 
instantaneous  in  its  action.  It  has  its  winding  connected  in 
series  with  the  grapher,  and  immediately  the  current  exceeds 
a  pre-determined  value,  depending  upon  the  range  of  the  grapher, 
it  short-circuits  the  latter.  By  this  means  the  instrument  is  fully 
protected  until  the  slower  moving  main  switch  has  had  time  to  act 
and  cut  it  out  of  circuit. 

In  some  cases  the  limiting  resistance  is  not  left  continuously  in 
circuit,  but  is  only  cut  in  on  the  occurrence  of  a  fault,  and  this 
auxiliary  is  then  of  still  greater  importance.  In  either  case, 
directly  the  main  switch  has  acted  and  so  cut  the  resistance  into 
circuit,  the  auxiliary  switch  opers  and  the  grapher  is  again  free  to 
record  the  current  flowing.  The  fact  that  an  earth  has  occurred 
is  shown  by  the  record,  and  in  many  cases  an  auxiliary  contact 
is  provided  so  as  to  ring  a  bell  or  to  give  some  other  warning  to  the 
attendant  that  one  of  the  lines  has  gone  to  earth. 

Another  instrument  of  considerable  value  at  the  present  time  is 
the  speed  grapher,  or,  as  it  ia  often  called,  the  "Tachograph." 
S.uch  instruments  are  usually  constructed  on  one  of  two  prin- 
ciples, being  either  mechanically  or  electrically-operated.  In 
mechanical  tachographs,  a  fly-out  governor  arrangement,  very 
similar  to  that  of  the  ordinary  tachometer,  is  employed,  and  to  this 
a  pen  is  attached. 

In  the  electrical  tachograph,  a  small  magneto-geuerator  is 
coupled  to  the  machine  whose  speed  is  to  be  measured,  and  has  its 
terminals  connected  to  a  graphic  voltmeter.  Since  the  E.M  F. 
generated  by  such  a  machine  is  almost  proportional  to  the  speed, 
the  grapher  can  be  scaled  to  measure  speed  direct,  and  has,  more- 
over, the  advantage  of  an  evenly  divided  chart. 

Fig.  8  shows  the  transmitting  element  of  such  a  combination 
fittsd  in  a  water-tight  case  for  use  on  boardship.  An  obvious 
advantage  of  the  electrical  as  compared  with  the  mechanical 
tachograph,  is  that  the  receiver  can  be  placed  at  any  distance  from 
the  transmitter,  and  hence  from  the  machine  under  test,  instead  of 
having  to  be  directly  belted  or  geared  on  to  it.  Further,  almost 
any  number  of  direct-reading  speed  indicators  or  graphers  can  be 
worked  from  the  same  generator. 

The  transmitter  of  a  graphic  frequency  meter  is  shown  in  fig.  P. 
lb  consists  in  a  small  a  o.  motor  directly  coupled  to  the  trans- 
mitting magneto-generator.  The  speed  of  the  motor,  and  const- 
quently  the  K.M  K.  of  the  transmitter,  is  strictly  proportional  to 
the  frequency,  so  that  the  grapher  connected  up  to  it  can  be  marked 
direct  in  cycles  per  second.  The  range  of  the  actual  instrument 
illustrated  in  fig.  9  is  40  to  70  cycle'*,  and  the  chart  of  the  grapher 
connected  to  it  is  perfectly  evenly  divided.  By  means  of  such  an 
apparatus  a  continuous  record  of  frequency  can  be  obtained  by  an 
instrument  situated  either  on  the  switchboard  or  in  the  engineer's 
office  and,  further,  any  number  of  indicators  or  graphers  can  be 
connected  in  ereries  and  pTabed  whetfeVfer  it  may  b'te  wished  tb  knbV 
the  frequency, 


ELECTRICALLY-OPERATED    ICE   PLANT   AT 

CHICHESTER. 


DuBiKO  the  last  few  years  the  advantages  attending  the  use  of  ice 
and  cold  storage  plant  have  become  far  more  widely  recognised,  and 
a  very  considerable  demand  has  arisen  in  all  large  towns  for  a 
supply  of  hard,  clear,  crystal  ice,  similar  to  the  natural  ice  imported 
from  Norway. 

Owing  to  improvements  which  have  recently  been  effected  in 
ice-making  plants,  this  class  of  ice  can  now  be  made  and  fold  at  a 
very  low  figure.  A  new  field  of  development  is  thus  opened  out 
for  central  electric  light  and  power  stations,  owing  to  the  fact  that 
the  demand  for  ice  is  greater  in  the  summer  months  of  June,  July, 
August  and  September. 

The  average  electric  supply  company  has  a  very  heavy  peak  load 
during  the  winter  months,  and  the  plant  which  is  installed  to  deal 
with  this  is  generally  available  for  other  purposes  during  the  summer. 
By  using  this  power  to  operate  a  suitable  ice-making  plant,  the  ice 
can  be  made  and  sold  at  a  large  profit,  and  as  the  power  load  is 
levelled  up  to  a  large  extent,  the  electrical  plant  can  be  operated  to 
much  greater  advantage. 

These  facts  have  recently  been  prominently  brought  forward  by 
Mr.  Horace  Boot  (consulting  engineer  to  the  Chichester  Electric 
Light  and  Power  Co.,  Ltd.),  and  he  finally  placed  the  order  with 
the  Haslam  Foundry  and  Engineering  Co.,  Ltd.,  of  Derby  and 
London,  who  have  for  a  large  number  of  years  made  a  speciality  of 
this  work,  and  have  recently  patented  a  new  system  for  producing 
hard  clear  ice. 

The  plant,  which  has  been  running  very  satisfactorily  for  nearly 
the  whole  of  this  season,  works  on  the  ammonia  comprespion 
system,  and  has  been  specially  designed  to  work  with  the  smallest 
amount  of  attention,  which  is  very  essential,  as,  in  order  to  obtain 
the  most  economical  results  it  must,  as  far  as  possible,  be 
operated  by  the  supply  company's  regular  staff. 

The  ammonia  compressor  is  of  the  "  Haslam  "  enclosed  type, 
which  requires  practically  no  attention,  as  all  working  parts  run 
in  an  oil  bath.  Open  air  condensers  of  the  interlaced  type  are 
fitted,  and  the  pipes,  as  well  as  the  pipes  used  in  the  ice  tank  and 
for  cooling  the  cold  storage  rooms,  arc  all  electrically  welded 
in  continuous  lengths,  thus  making  the  loss  of  ammonia 
impossible. 

The  ice  tank  is  fitted  with  the  "  Haslam  "  patent  system  of  air 
agitation,  which  keeps  the  water  in  the  ice  cans  continually 
agitated,  until  the  blocks  are  frrzen  up  solid.  The  air  used  for 
this  purpose  is  compressed  and  cooled  to  a  low  temperature  in  a 
a  special  plant,  and  owing  to  the  sterilising  action  of  the  air  on 
the  water,  the  ice  prgduced  is  clear  and  free  from  impurities. 
The  ice  cans  are  fitted  in  groups  in  strong  wrought-iron  frames, 
each  group  being  fitted  up  complete  with  air  pipes  and  nozzles 
for  supplying  the  compressed  air,  these  being  permanently  attached 
to  the  cans  and  connected  to  the  air  main  by  a  rubber  hose  and 
union,  fo  that  it  is  only  necessary  to  disconnect  this  one  union,  and 
the  group  of  cans  can  then  be  lifted  by  an  overhead  traveller, 
dropped  in  the  relief  tank,  and  emptied  on  a  special  can  tip  supplied 
for  the  purpose.  The  ice  then  passes  down  an  ice  shoot  either  to 
the  ice  store  or  to  the  loading  platform  as  required. 

The  cold  stores  are  insulated  in  the  latest  manner  with  cork 
insulation,  the  floors  being  covered  with  rock  asphalt,  which  is  also 
carried  a  short  way  up  the  sides  of  the  chamber,  this  giving  a 
waterproof  and  very  efficient  insulation. 

The  cold  stores  have  a  capacity  of  about  6,000  cb.  ft.  ;  they  are 
divided  into  three  chambers,  one  being  used  for  the  storage  of  Ice, 
and  the  others  for  general  cold  storage  purposes. 

The  plant  has  an  output  of  ii  tons  in  34  hours  in  2  cwt. 
blocks. 

In  the  case  of  the  plant  forming  the  subject  of  this  notice, 
existing  buildings  were  utilised  as  far  as  possible,  and  the  plant  was 
carefully  arranged  to  avoid  expensive  new  construction. 


RUBBER. 

The  position  of  the  crude  rubber  market  has  not  yet  cleared 
itself,  and  the  future  is  still  very  uncertain.  The  aftermath 
of  the  boom  has  indeed  been  a  huge  crop  of  tares.  The 
position  in  Brazil  remains  very  perilous,  but  the  determination 
of  the  authorities  to  grapple  with  it,  in  so  far  as  in  them  lies,  is 
shown  by  the  publication  of  a  decree  by  the  Brazilian 
Government  authorising  a  reduction  of  10  per  cent,  on  the 
duties  on  rubber  exported.  This  should  help  the  rubber 
trade  of  the  Amazon  Valley,  but  there  is  grave  reason  for 
fearing  that  this  trade  has  yet  to  go  through  a  period  of 
severe  depression,  for  the  simple  reason  that  even  under  the 
relaxed  conditions  just  put  into  effect  the  wild  rubber  trade 
cannot  hope  to  liv&  alongside  that  of  the  plantations  rf 
tlfe  Middfe  Ea^6.      tt  gM  faV  m'o%  fo  IfrfMsVt  t^  Mde 
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rubber  in  the  Amazon  Valley  than  it  does. to  produce  that 
of  Malaya  and  the  adjacent  territories,  and  at  the  moment 
there  are  plenty  who  iiiink  that  the  plantation  industry  can 
supply  everything  that  the  world  wants.  This  may  not  be 
eriiirely  accurate,  but  certainly  the  world  does  not  want  to 
pay  even  to-day's  prices  for  all  the  rubber,  wild  and  plan- 
tation, that  is  produced.  Takin<^  a  view,  the  prospect  of  the 
trade  should  be  better  ultimately  than  present  conditions 
demonstrate,  for  the  wild  rubber  trade  is  doomed  to 
virtual  extinction  with  the  standard  grade  of  plantation 
at  only  a  trifle  over  28.  a  lb.,  and  no  small  part  even  of 
the  plantation  output  can  be  produced  at  a  profit  at  this 
figure.  There  is  only  one  way  for  the  matter  to  develop,  and 
that  is  for  the  wild  industry  to  pass  through  its  crisis. 
When  this  is  over,  the  priCe  of  rubber  will  have  reached  a 
more  remunerative  level,  and  it  will  be  time  then  to  take  a 
fresh  view,  but  for  the  present  matters  have  yet  to  adjust 
themselves,  and  in  the  process  someone  is  going  to  suffer. 
This  someone  is  first  the  Brazilian,  and  next  the  high  cost 
planter.  The  reckless  way  in  which  people  rushed  into 
rubber  ventures  during  the  crazy  period  of  the  boom  is 
becoming  mournfully  apparent  almost  day  by  day,  companies 
the  shares  of  which  were  rushed  up  to  premiums  of  hundreds 
per  cent,  now  being  on  the  rocks  and  derelict,  not  the 
smallest  forethought  having  been  exercised  to  bring  their 
finances  into  relation  to  their  responsibilities,  and  their 
management  being  too  often  of  the  utterly  farcical  order. 
There  is  a  lot  of  weeding  out  to  be  done  with  regard  to  the 
plantation  industry  before  it  is  purged  from  its  errors,  and 
this  even  though  the  industry  is  really  now  quite  firmly  estab- 
lished. These  recurring  reconstructions  and  fresh  issues  of 
capital  are,  however,  fatal  to  confidence  being  restored,  and  it 
is  little  wonder  under  all  the  circumstances  that  the  elaborately 
conceived  scheme  for  the  regulation  of  the  selling  end  of  the 
various  plantation  companies  should  have  come  to  grief  at 
any  rate  in  the  form  proposed.  It  is  stated  on  good 
authority  that  the  cost  of  collecting  rubber  in  Brazil  is  3s.  a 
lb.,  while  it  is  asserted  that  28.  9d.  a  lb.  will  not  pay  for 
collecting  the  commoner  grades  of  wild  rubber,  of  which 
some  30,000  tons  a  year  will  be  swept  out  of  existence  by 
the  continuance  of  current  selling  prices,  but  not  even  this 
has  been  a  factor  of  sufficient  importance  to  induce  harmony 
among  the  plantation  interests.  The  proposals  of  the 
Malacca  Co.  received  a  good  amount  of  support  from  the 
trade  at  large,  but  not  enough  for  the  scheme  to  be  pushed 
forward  in  face  of  the  aloofness,  if  not  the  hostility,  of  one 
important  group,  and  the  proposals  accordingly  were 
dropped.  It  has  been  stated  publicly  that  the  abstention 
of  this  group  was  due  to  their  asserting  that  their  costs 
were  lower  than  those  of  the  assenting  companies,  and 
possibly  this  may  have  had  something  to  do  with  it, 
bat  a  new  proposal  has  now  been  formulated  which 
involves  the  taking  of  a  poll  of  shareholders  in  plantation 
rubber  companies.  It  remains  to  be  seen  if  this 
novel  move  is  actually  taken.  Whether  the  individual 
shareholder  is  a  good  and  competent  judge  of  the  methods 
by  which  the  rubber  trade  is  to  be  rehabilitated  remains  to 
be  seen.  In  ordinary  conditions  directors  and  responsible 
officials  of  companies  are  those  upon  whose  judgment  the 
shareholders  rely,  but  in  tliis  case  the  shareholder  is  prac- 
tically to  be  called  in  to  decide  the  policy  for  the  directors 
and  the  officials,  and  a  queer  state  of  topsy  turvydom  is 
thus  set  up.  It  is  doubtful  whether  any  real  good  can 
come  out  of  the  proposals,  which  it  must  not  be  forgotten 
have  for  their  actual  objective  the  raising  of  the  price  of 
rubber.  As  has  been  pointed  out  before,  the  interference 
with  natural  conditions  for  the  purpose  of  artificially  raising 
prices  is  always  a  dangerous  thing.  The  market  is  even 
yet  anything  but  settled,  and  prices  may  fall  further, 
but  consumers  would  do  well  to  bear  in  mind  that  there 
cannot  be  any  additional  very  serious  depreciation. 


BUSINESS  NOTES. 


The  British  Fire  Prevention  Committee.— Last  week 

the  Committee's  winter  session  wtis  inaugurated  with  a  series  of 
three  higrh- temperature  nre  tests,  dealing  with  partitioning  materials 
and  with  a  reinforced  concrete  tioor.  There  was  on  view  an 
interesting  collection  of  fire  extinguishers  which  had  been  under 
•test. 


The    Shops    Act.s. — The    Blackpool    Corporation    hag 

decided  to  makp  a  general  closing  order,  which  will  inulnde  shops 
in  wjiich  electrical  fittings  and  suppliea  are  sold,  providing  thkt 
from  the  Thursday  following  the  second  Wednesday  in  October 
until  December  1.0th  ;  from  January  Ist  until  the  Tuesday  pre- 
ceding Easter  day  ;  from  the  Thursday  of  Ea«ter  week  until 
April  30th,  thops  shall  be  closed  at  the  following  hours  : — Monday, 
Tuesday  and  Thursday,  7. .30  ;  Wednesday,  1  p.m.  ;  Friday,  8  p.m.  ; 
and  Saturday,  10  p.m. 

Lead. — Messrs.  James   Forster    &  Co.'s  lead  report 

dated  October  18th,  reads  as  follows  : — "Closing  prices  last  week 
were  £20  58.  October  delivery,  £20  October  shipment,  £19  12s.  'Id. 
November,  £18  13s.  Od.  December,  and  £18  Gs.  .3d.  January.  The 
market  opened  on  Monday  firm  with  £20  23.  6d.  and  £20  paid  for 
October  shipment.  On  Tuesday  the  Convention  agents  offered 
lead  rather  freely  for  October  shipment  and  sold  down  to  £19  l.js. 
This  rather  upset  dealers  and  the  same  delivery  was  done  down  to 
£1!)  12s.  6d.  Since  then  we  have  had  a  strong  market  with  advanc- 
ing values  and  the  close  is  at  £20  ir,g.  buyers  October  delivery, 
£20  10s.,  £19  138.  9d.,  £19  78.  Gd.  and  £18  ISs.  9d.  paid  for  October, 
November,  December  and  January  respectively.  There  is  no  need 
to  emphasise  our  frequently  expressed  opinion  that  we  are 
approaching  a  time  of  serious  danger  as  far  as  lead  supplies  are 
concerned.  During  the  last  three  days,  October  delivery  lead  has 
been  repeatedly  asked  for  without  finding  a  seller,  and  yesterday 
£20  15s.  was  bid  for  this  delivery  in  vain.  Important  works  in 
the  Thames  are  almost  at  a  standstill  for  lead  and  others  are 
approaching  this  position.  The  provinces  are  asking  London  for 
prompt  or  early  lead,  and  the  requirements  for  export  for  this 
month  are  large  and,  as  far  as  we  can  judge,  will  only  be  partly 
met.  There  is,  in  addition,  a  considerable  '  short '  account  on  this 
market,  particularly  on  behalf  of  German  speculators,  who  have 
sold  freely  for  months  past  forward  lead  at  considerably  below 
current  prices.  Altogether  there  is  reason  for  considerable  appre- 
hension as  to  the  immediate  future,  and  Mexican  affairs  do  not  tend 
to  lessen  it.     English  lead,  £20  ISs.  to  £21." 

Ghent  Exhibition. — Messrs.   Ferraxti,   Ltd.,  have 

been  awarded  a  Grand  Prix  for  their  exhibit  at  Ghent,  which 
included  amongst  other  gear  a  high-tension  three-phase  8,600-volt 
ironclad  motor  panel  of  the  totally-enclosed  interlocked  type. 
These  ironclad  panels  form  one  of  the  lines  in  which  the  firm  have 
specialised  for  some  time  past,  and  they  now  have  a  complete 
standard  range  of  such  panels  for  all  classes  of  high-tension  work, 
both  for  motor  control  and  for  feeder  distribution.  The  panels 
are  very  fully  interlocked  ;  the  doors  of  the  panels  cannot  be  opened 
unless  the  whole  of  the  accessible  gear  in  the  interior  is  "dead  "  : 
the  oil  switch  must  be  opened  before  the  isolating  switches  can  be 
closed,  and  it  cannot  be  closed  unless  the  isolating  switches  are 
completely  opened  or  completely  closed  ;  the  isolating  switches 
cannot  be  opened  unless  the  oil  switch  is  open,  and  cannot  be 
closed  unless  both  the  oil  switch  and  earth  switches  are  open  :  the 
earth  switch  cannot  be  opened  or  closed  unless  the  isolating 
switches  are  completely  open.  One  of  these  panels  is  on  view  at 
the  firms  showroom  at  Central  House,  Kingsway,  where  the  work- 
ing of  the  panel  can  be  shown  to  anyone  who  is  interested  in  this 
class  of  gear. 

Private  Arrang;ements. — Christopher  Snowdex,  elec- 
trical and  gas  engineer,  129,  Arundel  Street,  Portsmouth. — A 
meeting  of  the  creditors  in  the  above  matter  was  held  on  Tuesday 
last  week,  when  a  statement  of  affairs  was  submitted  which  had 
been  prepared  by  Messrs.  Oscar  Berry  ..vc  Co.,  of  Portsmouth.  This 
showed  liabilities  amounting  to  £252,  and  net  assets  £95.  It  was 
reported  that  the  debtor  started  trading  at  1  is  present  premises 
12  years  ago,  and  in  1908,  being  in  diflBculties,  entered  into  an 
arrangement  under  which  the  creditors  were  paid  68.  Sd.  in  the  £. 
The  household  furniture  was  claimed  by  the  debtor's  wife.  Some 
discussion  took  place  at  the  meeting,  and  it  was  eventually  resolved 
to  confirm  the  deed  of  assignment  executed  in  favour  .->f  Mr.  Oscar 
Berry  as  trustee,  and  that  the  debtor  be  given  14  days  in  which  to 
find  a  composition  of  5s.  in  the  £,  such  composition  to  be  paid 
within  a  reasonable  t'me. 

The  Aluminium  .Market.— A  meeting  of  the  con- 
stituents of  the  International  Aluminium  Syndicate  took  place  in 
Paris  recently,  when  it  was  decided  not  to  make  alterations  in  the 
minimum  prices.  For  the  purpose,  however,  of  securing  uniformity 
in  the  different  countries,  it  was  agreed  to  fix  the  minimum  also  for 
Germany  at  100  fr.  per  cwt.  in  place  of  the  rate  of  80  marks  per 
cwt.  hitherto  in  operation.  The  general  conditions  referring  to 
purity  of  products,  extra  prices,  kc,  experienced  no  change,  and 
business  was  thrown  open  for  the  ensuing  year. 

'-Electrical    Production  of  Metals.— The   Electro- 

METALLUBGiCAL  WoBKS  Co.  has  been  formed  at  Horrem,  near 
Cologne,  for  the  erection  of  a  large  experimental  installation  for 
the  electrical  production  of  metals  on  the  lands  of  the  Beissel  Mine, 
near  Horrem.  The  share  capital  amounts  Lo  £50,000,  and  the 
undertakings  interested  are  the  Chemische  Fabrik  Griesheim 
Elektron  and  the  Metal  Bank  and  Metallurgical  Co.,  of  Frankfort- 
on-Main. 
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Book    \otioes,  —  General    Directions  for    the    Use  of 

Electric  Cooking  Stores.  By  Mrs.  W.  T.  A.  Cross.  London  :  Lake, 
Sison  .fc  Brown,  Ltd.  Price  2d. —  This  is  a  pamphlet  g^iving:  simple 
and  straiffhtforward  instructions  in  the  art  of  electric  cookings  ;  not 
oookingr  recipes,  in  the  ordinary  sense,  but  explanations  regardinjif 
the  points  of  difference  between  electric  and  pras  cookers,  and  the 
right  way  of  using:  the  former  to  the  best  advantajre.  Even  with- 
out instruction,  says  the  author,  very  good  results  will  be  obtained, 
but  with  intelligent  management  electric  cooking  will  also  be 
found  to  cost  no  more  than  gas  cooking.  Advice  is  given  regarding 
the  choice  of  utensils,  and  clear  instructions  follow  as  to  the  use 
of  the  grill,  the  oven,  kc.  with  the  proper  temperatures  for  the 
various  operations.  A  thermometer  is  essential  if  the  oven  is  to 
be  used  in  the  most  economical  manner.  Directions  for  cleanir^g 
the  oven  are  included.  The  booklet  is  admirably  calculated  to 
guide  the  user  to  success,  and  the  only  point  to  which  we  take 
exception  is  the  reference  on  p.  7  to  short-circuiting  the  grill.  A 
grill  which  is  liable  to  damage  in  this  way  is  not  well  adapted 
for  use  in  the  kitchen. 

''Bulletin  of  the  Imperial  Institute.'  Vol.  XI,  Xo.  '^,  July- 
September,  1913.     London  :  John  Murray.    Price2s.6d.net. 

The  Tenchiug  of  Electric  Light  Switching.  London  :  Messrs.  A.  P. 
Lundberg  &  Sons. — In  this  new  edition  a  number  of  highly 
favourable  opinions  of  teachers  are  quoted,  showing  that  the 
pamphlet  has  filled  a  real  want ;  the  outline  lectures  have  been 
divided  into  groups  ;  particulars  are  given  of  the  firm's  free  exami- 
nations and  certificates,  and  their  sectionised  switch-and-lamp 
demonstration  boards  are  described.  Messrs.  Lundberg  have 
undoubtedly  brought  into  merited  prominence  a  branch  of  elec- 
trical fitting  which  had  previously  languished  in  obscurity,  and 
their  well-directed  efforts  towards  developing  this  subject  deserve 
the  thanks  of  both  contractors  and  consumers 

Dissolatious     and     Liquidations.  —  The    Batley 

Electric  Caebonizing  Co  .  Ltd. — A  meeting  is  called  for 
J^ovember  20th,  at  Prudential  Buildings,  Market  Place,  Dewsbury, 
to  hear  an  account  of  the  winding-up  from  the  liquidator,  Mr.  H. 
Appleyard. 

Saville  i:  Watson,  electrical  engineers,  8,  Bream's  Buildings, 
Chancery  Lane,  W.C.  ;  Cobham,  Surrey  ;  and  Cardiff. — Louis  Alfred 
Thomson  and  Kenneth  Walton  Neild  have  dissolved  partnership. 
Mr.  L.  A.  Thomson  will  attend  to  the  debts  and  continue  the  business 
under  the  same  style  at  the  same  address. 

The  Ridings  Aec  Lamp  Co.,  Ltd. — This  company  is  winding- 
up  voluntarily,  with  Mr.  F.  Rawlinson,  46,  Liscard  Road,  Seacombe, 
as  liquidator.  A  meeting  of  creditors  has  been  called  for  November 
6th,  at  9,  Parr  Street,  Liverpool. 

The  District  Electric  Co  ,  Ltd. — A  meeting  will  be  held  at 
115,  Colmore  Row,  Birmingham,  on  November  24th,  to  hear  an 
account  of  the  winding-up  from  the  liquidator,  Mr.  J.  W.  Hinks. 

The  Nevile  Engineering  Co.,  Ltd. — A  meeting  of  creditors 
is  called  for  November  1st,  at  !),  Foregate  Street,  Worcester  (Mr. 
G.  W.  Bull,  liquidator).  A  circular  issued  by  Messrs.  A.  J.  Urwick 
and  C.  J.  Rafarel  expresses  regret  that  it  has  been  decided  to  wind 
up,  and  states  that  the  business  is  to  be  offered  for  sale  as  a  going 
concern.  It  is  added  that  there  is  the  nucleus  of  a  good  business  ; 
£8,000  has  been  spent  on  works,  plant,  &c.,  the  turnover  is  about 
£7,000  per  annum,  and  the  orders  on  hand  at  present  amount  to 
about  £3,000. 

Bankruptcy    Proeeedin»:s.  —  Bernard    Musgrave, 

director  of  a  limited  company,  late  of  Astley  Bridge,  Bolton,  Lanes. 
— November  1st  is  the  last  day  for  receipt  of  proofs  for  dividend 
by  the  trustee,  Mr.  T.  H.  Winder,  19,  Exchange  Street,  Bolton. 

E.  J.  Crosier  (Crosier,  Stephens  &  Co.),  engineer  and  merchant, 
Newcastle-on-Tyne. — A  fourth  and  final  dividend  of  lOd.  in  the  £ 
is  payable  October  31st.  Trustee,  Mr.  J.  A.  Gardner,  145,  Pilgrim 
Street,  Newcastle-on-Tyne. 

Harold  W.  Lake,  patent  agent,  7,  and  8,  Southampton  Build- 
ings, London,  W.C. — A  composition  scheme  was  approved  by  Mr. 
Registrar  Brougham  on  17th  inst.,  under  which  7s.  6d.  in  the  £ 
will  be  paid  to  creditors.  Debtor  lost  money  in  speculating  in 
rubber  and  rail  shares. 

Sydney  A.  M.  Rose,  75,  Elgin  Mansions,  London. — Receiving 
order  made  on  October  16th  on  a  creditor's  petition. 

Starting    Currents    of  Ferranti    Meters. — Messrs. 

Ferranti,  Ltd.,  have  drawn  our  attention  to  the  performance  of 
a  batch  of  six  meters  (5  amperes  at  200  volts)  recently  tested  at  the 
National  Physical  Laboratory  ;  four  started  with  0  015  ampere,  or 
3  watts,  the  other  two  taking  002  and  0  03  ampere  respectively,  so 
that  they  would  all  start  with  about  half  the  current  taken  by  a 
single  tungsten  lamp  of  the  smallest  size  at  present  on  the  market, 
and  most  of  them  with  less  than  one-third  of  that  current.  Thus 
if  the  i-watt  lamp  of  10  c.p.  ever  becomes  an  accomplished  fact, 
the  Ferranti  meter  will  be  able  to  record  its  consumption  with  ease, 
even  when  only  one  lamp  is  alight.  In  other  respects  the  calibra- 
tion curves  of  these  meters  are  equally  satisfactory. 

Buckingham  Palace  Front. — During  the  night  shift 

work  on  the  reconstruction  of  the  front  of  Buckingham  Palace, 
Royal  Ediswan  drawn-wire  lamps,  were  exclusively  used  to 
illuminate  the  scaffolding.  On  this  scaffolding,  where  work  of  a 
heavy  nature  was  continuous  night  and  day,  an  electric  lamp  of 
great  strength  and  brilliance  was  required.  The  lamp  used  carries 
the  Royal  Warrant,  both  to  King  George  V  and  to  Queen  Alexandra. 
The  Edison  k  Swan  United  Electric  Light  Co.,  Ltd.,  of  Ponder"s 
End,  have  recently  secured  the  following  important  contracts  for 
the  above  type  lamps  : — General  Post  Office,  the  British  Admiralty, 
the  British  L.  M.  Ericsson  Manufacturing  Co.,  and  the  United 
River  Plate  Telephone  Co. 


Catalog'ues  and  Lists. — Tue  Westinghouse  Cooper 

Hewitt  Co.,  Ltd.,  80,  York  Road,  King's  Cros.s,  London,  N. — 
Price  leallet  (6  D)  of  C.H.  lamps  fitted  with  light-transforming 
reflectors  giving  normal  colour  effects. 

The  Sun  Electrical  Co.,  Ltd.,  118-120,  Charing  Cross  Road, 
London,  W.C. — Pamphlet  No.  250  briefly  describes,  and  gives  prices 
of,  new  competitive  lines  of  electric  irons,  boiling  plates,  electric 
kettles,  and  a  small  cooking  outfit.  Copies  will  be  sent  on 
application. 

Messrs.  Sir  W.  H.  Bailey  x  Co.,  Ltd.,  Albion  Works,  Salford. 
— List  No.  2,813  (four  pages)  gives  an  illustrated  description  of  the 
firm's  direct  contact  feed-water  heater,  grease  skimmer  and  air 
expeller  with  automatic  control  gear  (Clausen's  patent). 
h  Messrs.  Siemens  Bros,,  &  Co.,  Ltd.,  Woolwich.— Supplement 
No.  1  to  Catalogue  502,  is  a  leaflet  giving  an  illustrated  description, 
with  price,  of  high  resistance  temperature  indicators  with  "pivoted 
coil  and  compensating  resistance. 

The  Electrical  Co.,  Ltd.,  Charing  Cross  Road,  London,  W.C. 
— Folder  giving  prices  and  brief  particulars  of  the  "  A  1  "  and  "  F  " 
type  Bastian  heaters,  and  the  "Pygmy  "  heater. 

Messrs.  Cruse  Controllable  Superheater  Co.,  Manchester. 
— Twenty-page  catalogue,  containing  a  full  description  of  their 
patent  "Integral  Units"  system  of  sectional  superheaters  for 
B.  and  W.,  Stirling,  and  Lancashire  boilers.  Many  diagrams  are 
given,  including  a  number  of  sketches  showing  methods  of 
removing  '"  units,"  and  a  loose  leaflet  gives  data  from  a  report  of 
a  trial  of  a  Macclesfield  plant  fitted  with  the  superheater 
mentioned. 

Messes.  Mirrlees,  Bickerton  k  Day,  Ltd.,  Hazel  Grove, 
near  Stockport. — New  edition  of  their  catalogue  (No.  70,  32  pages), 
containing  an  excellently  illustrated  description  of  the  Mirrlees- 
Diesel  oil  engine,  with  notes  on  fuel  cost,  and  an  estimate  of 
running  costs  for  100,  150  and  200-b.h. P.  engines  for  a  week  of 
55  hours.  Some  pages  are  devoted  to  engines  for  marine  purposes, 
and  the  engines  as  employed  in  emergency  electric  generating  sets 
for  ships.  A  second  publication  (No.  71)  describes  a  "  Mirrlees- 
Diesel  "  oil  engine  supplied  for  Kinnaber  water-works  pumping 
plant.  A  third  circular  gives  information  relating  to  the  arrange- 
ments made  by  the  firm  whereunder  fuel  oils  may  be  tested  and 
analysed  in  a  new  and  specially -equipped  laboratory  at  a  stated 
scale  of  charges. 

The  Schniewindt  Electric  Co.,  Staniforth  Street,  Birmingham. 
— Leaflet  No.  17,  particularising  and  pricing  their  "Peerless  "  pipe- 
cutting  pliers  and  wall-boring  tools,  intended  for  the  use  of 
electrical  contractors,  wiremen,  &c. 

Messrs.  Carson  &  Evans,  3,  Fenchurch  Buildings,  London, 
E.C. — Folder  reprinting  the  opinions  of  a  number  of  electrical 
firms  respecting  their  experience  with  the  use  of  "  Carvanite " 
insulating  material,  * 

Messrs.  Electrical  Installations,  Ltd.,  27,  Martins  Lane, 
Cannon  Street,  E.C. — Folder  on  ''  Reducing  Administration  Charges 
— How  Modern  Lighting  Methods  Affect  Business." 

Dowsing  Radiant  Heat  Co.,  Ltd.,  105,  Great  Portland  Street, 
London,  W. — Small  folder  list  illustrating  a  new  and  cheap  type  of 
hot-bar  radiator,  and  a  number  of  luminous  types  and  electric 
kettles.  Prices  are  given,  and  space  is  left  for  printing  in 
contractors'  names. 

The  International  Electric  Co.,  Ltd.,  111-115,  Salisbury 
Road,  Kilburn,  London,  N.W. — Supplementary  section  of  their  new 
telephone  list  (12  pages).  It  contains  illustrations  and  well- 
arranged  particulars  and  prices  of  a  number  of  intercommunica- 
tion telephones,  magneto  call  wall  telephones,  railway  and  mining 
telephones,  railway  selective  ringing  telephones,  and  "  Mercury  " 
and  "Neptune"  battery  calling  telephones  for  railway  and  marine 
use, 

Messrs.  Simplex  Conduits,  Ltd.,  116,  Charing  Cross  Road, 
London,  W.C. — 12-page  supplementary  list,  D  11  (509),  particularis- 
ing their  Simplex  enclosed  fuses  and  fuse  wire.  Several  new  types 
are  described — including  a  pattern  designed  to  take  the  place  of 
the  ordinary  porcelain  fuse  carriers  on  standard  distribution  boards, 
having  a  2i-in.  break.  The  other  types  include  a  re-wireable 
pattern.  It  is]  interesting  to  mention  that  in  addition  to  the  re- 
cognised English  standards  the  company  is  manufacturing  fuses  to 
the  National  Electrical  Code  of  America. 

Traue   Announcements. — AVei  are   informed   by  the 

Edison  &  Swan  United  Electric  Light  Co.,  Render's  End, 
Middlesex,  that  they  have  taken  a  lease  of  the  imposing  building  at 
present  occupied  by  the  London  Shoe  Co.,  at  123-125,  Queen 
Victoria  Street,  EC.  They  will  enter  into  possession  shortly,  when 
arrangements  will  be  made  for  a  special  entrance  from  Upper 
Thames  Street,  for  the  counter  trade,  and  other  alterations  will  be 
carried  out  which  will  make  the  large  hall  a  very  fine  electrical 
showroom.  In  the  meantime,  the  business  will,  as  usual,  be  carried 
on  at  Queen  Street  and  College  Hill,  a  very  large  stock  of  Royal 
Ediswan  lamps,  electrical  fittings  and  accessories  being  carried  at 
these  showrooms. 

Messrs.  S.  T.  Pemberton  &  Co.,  8,  Church  Street,  Colmore 
Row,  Birmingham,  announce  that  although  they  have  resigned  the 
representation  in  the  Midland  Counties  of  the  Midland  Electric 
Manufacturing  Co.,  Ltd.,  they  are  still  interested  in  the  manu- 
facture of  high  and  low-tension  switchgear.  and  invite  communica- 
tions relating  to  same  from  their  friends. 

Mr.  Norman  Tegetmeier  announces  that  his  partnership  with 
Messrs.  E.  C.  Sparkes  &  Co.  has  been  dissolved  and  that  he  has  taken 
offices  at  112,  High  Holborn,  W.C.  Messrs,  Peyton  &  Peyton,  Ltd., 
of  Birmingham,  have  appointed  him  sole  agent  for  the  sale  of 
their  electric  light  fittings. 

The  address  of  the  Electrical  Supplies  Co.  ia  41,  Cheapaide, 
E.G.,  not  4,  as  stated  in  our  last  issue. 
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Patent  Ipplications. — An  order  has  been  made  restoring 
patent  No.  17.210  of  190;>  granted  to  Socieio  L'Air  Liquide  for  an 
invention  for  "  Iinprovements  relating  to  the  liquefaction  of  air 
and  the  separation  of  it  into  its  constituents." 

Application  has  been  made  for  restoration  of  lapsed  patent 
No.  4,1  IIS  of  1!»05  (J.  H.  Apjohn)  for  "Improvements  in  clutches." 

Application  has  been  made  for  the  restoration  of  patent 
No.  5,.-)22  of  l!t07  (J.  Ilawley,  Ltd.,  and  A.  S.  Jones)  for  "An 
improved  electromagnetic  separator  drum  for  (jrain  and  similar 
conveyors." 

Canadian   Electrical  Trade. — We  are  informed  that 

the  Eugene  Phillips  Electrical  Works,  of  Montreal,  purchaspd  out- 
right the  entire  telephone  cable-making  branch  of  the  Stromberg- 
Carlson  Telephone  Manufacturing  Co.,  of  Rochester,  New  York.  All 
the  machinery  was  moved  to  Montreal  and  installed  in  the  new 
quarter  of  a  million  dollar  extension  to  the  Phillips  plant,  which 
was  completed  a  few  weeks  ago.  The  Eugene  Phillips  Electrical 
Works  have  been  making  telephone  cable  for  about  26  years,  but 
the  addition  of  the  Stromberg-Carlson  machinery  greatly  increases 
their  output. 

Fire. —  Considerable  damage  was  done  by  fire  last  week 
to  the  stock  and  premises  of  Mr.  A.  Shaw,  electrician,  Storey 
Street,  Hull. 

For  Sale. — Sheffield  tramways  department  has  for 
disposal  a  number  of  G.E.  52  motors.  Particulars  are  given  in  our 
advertisement  pages  to-day. 


LIGHTING  and  POWER  NOTES. 


Acton. — Year's  Working. — Interesting  figures  relating 
to  the  electricity  undertaking  have  been  submitted  to  members 
of  the  U.D.C  this  week.  The  statement  of  accounts  for  the  year 
ended  December  31st  last  shows  the  gross  profit  for  the  year  to  be 
£2.974  and  the  capital  expenditure  £96,229.  Estimating  £1,500 
representing  loans  to  the  Council  which  had  been  repaid,  the  net 
capital  expenditure  was  £94,729.  The  £2,974  represented  3'14  per 
cent,  upon  that  sum,  so  that  there  was  no  amount  due  to  the 
Council  under  Sec.  4  of  the  Metropolitan  Electric  Supply  Co. 
(Acton  District)  Act  of  1911.  For  purposes  of  comparison,  the 
accountant  to  the  Council  has  presented  a  statement  showing  the 
income  and  working  costs  per  unit  sold  during  the  past  year  and 
during  the  year  1910-11,  the  last  year  of  working  by  the  Council. 
For  the  latter  year  the  units  sold  numbered  760,696,  at  a  cost  of 
3'72d.,  while  last  year  1,306,941  units  were  sold,  the  cost  being 
only  2'57d. 

The  report,  on  being  brought  to  the  notice  of  the  Finance  Com- 
mittee last  week,  drew  from  Councillor  R.  Poulton,  J.P.,  the 
remark  that  it  only  proved  what  a  splendid  thing  the  Council  had 
in  the  electricity  undertaking,  and  how  wrong  it  was  to  get  rid  of 
it.  The  chairman  pointed  out  that  the  Council's  best  advisers  told 
them  they  could  not  reduce  the  cost.  Councillor  Dunsmore  said 
'  the  statement  before  the  meeting  clearly  proved,  even  more  than 
he  felt  before,  that  the  passing  over  of  the  undertaking  to  the 
company  was  an  act  of  consummate  folly.  The  figures  were 
ordered  to  be  entered  on  the  minutes,  the  chairman  remarking  that 
he  regarded  them  as  being  very  satisfactory  ;  and  those  who  took 
an  interest  in  the  concern  before  it  passed  out  of  the  Council's 
hands  could  not  fail  to  be  struck  by  the  great  increase  in  the  out- 
put and  the  reduction  in  the  price  per  unit. 

Aldenhain. — The  P.O.  has  decided  to  ask  the  R.D.C.  to 

waive  the  formal  notices  which  ought  to  have  been  served  in  July 
with  respect  to  the  application  of  the  Watford  U.D.C.  for  a  prov, 
order  for  electric  light  for  Aldenham. 

Argentina. — Our  contemporary  the  Revie/r  of  ihe  River 
PZa^p,  in  a  recent  issue,  gave  some  interesting  particulars  relating 
to  the  conduct  of  public  business  in  the  Republic,  from  which  it  seems 
that  the  Cia.  Alemana  Transatlantica  de  Electricidad  has  for  months 
past  been  endeavouring  to  collect  the  bill  of  the  Moron  Municipality 
for  public  lighting.  The  bill,  which  was  originally  $37,000.  now 
amounts  to  $64,000,  and  the  company  has  been  unable  to  obtain 
payment  of  a  single  cent,  in  spite  of  the  fact  that  the  Municipality 
has  religiously  collected  the  public  lighting  tax.  The  company, 
finding  that  all  its  attempts  to, collect  the  bill  were  without  avail, 
suppressed  the  public  lighting.  The  T.C  then  rescinded  the  con- 
tract existing  with  the  company,  in  spite  of  the  opinion  of  the 
legal  advisor  of  the  Provincial  Government,  who  said  that  such  a 
course  of  action  was  impossible.  At  the  same  time  it  granted  a 
concession  to  a  company,  with  headquarters  in  the  Ftderal  Capital, 
who  offered  to  donate  the  sum  of  §50,000  to  the  Municipality  when 
the  contract  with  the  German  company  expires.  It  also  offered 
to  reduce  the  cost  per  month  of  arc  lamps  by  §2.50  per  lamp  and  to 
reduce  the  price  for  private  lighting  by  3  cents  per  KW..  but  insisted 
that  the  receipts  for  the  public  lightirg  tax  should  be  handed  over 
to  it  for  collection.  It  is  reported  that  the  German  Electric  Light 
Co.  will  institute  proceedings  against  the  Municipality, 

Barnes. — Electric     Vax    Trial. — The    U.D.C.    has 

approved   the  action  of   the  Public  Health  Committee  in   hiring 
an  electrically-propelled  dust  van  for  one  week  at  £8.     In  order  to 


compete  with  the  Gaa  Co.,  oonenmerH  making  reasonable  use  of 
exterior  arc  lamps  are  to  have  the  whole  of  their  supply  at  the 
reduced  rate  of  M.  per  unit,  subject  to  the  usual  disxnnte.  The 
Council  has  refused  to  sanction  an  eipe.'^ditnre  of  £.00  for  the 
purpose  of  advertising  the  EL.  undertaking. 

Barnsley. — On  the  recommendation  of  the  borough 
electrical  engineer,  two  automatic  stokers  are  to  be  purchaeed  at  an 
estimated  cost  of  £300. 

Barnstaple  (Devon), — The  chairman  of  the  Finance 
Committee  recently  mentioned  that  out  of  £200  provided  laiit  half 
year  against  a  deficiency  on  the  electric  light  undertaking  only  £21 
had  been  required,  as  the  demand  for  current  had  been  good  and, 
coupled  wi'h  the  economy  due  to  the  new  accumulators,  a  savinff 
of  £179  had  been  thus  effected.  A  saving  of  £86  on  the  estimate, 
for  public  lighting  had  also  been  made,  but  no  further  economies 
in  this  direction  were  to  be  hoped  for. 

Ba.sin<?stoke. — Loan     Application. — The    T.C.    haa 

applied  to  the  L.G.B.  for  a  iloan  of  £14,000  for  carrying  out  the 
electric  light  scheme. 

Beihill. — Kent  Coal  Trial. — The  Corporation  has 
decided  to  purchase  for  experimental  use  at  the  electricity  works,  a 
quantity  of  Kent  coal  at  17b.  9d.  per  ton. 

Birmingham. — It    is    reported    that    Messrs.    L.    G. 

Mouchel  and  Partners,  represenlitives  for  the  Hennebique  system 
of  reinforced  concrete,  have,  in  competition,  been  selected  to  design 
the  foundations  for  the  new  electric  power  station  at  Saltley,  and 
that  the  work  will  be  proceeded  with  as  soon  as  quantities  are 
taken  out  and  tenders  obtained. 

Bispham. — On  October  17th  the  chairman  of  the  Elec- 
tricity Committee  formally  started  a  new  IoU-h.p.  gas  engine 
generating  set. 

Bitterne. — Street  Lighting.—  Subject  to  ratification 

by  a  parish  meeting,  the  P.C.  has  accepted  the  offer  of  the 
Southamptom  Electricity  Committee  to  undertake  the  public 
lighting  of  the  village  for  10  years  at  £2  Qs.  6d.  per  lamp 
per  annum.     There  are  to  be  35  lamps. 

Bolton. — Loan  Sanction. — The  L.G.B.  has  sanctioned 

the  borrowing  of  £5,217  for  high-tension  mains,  conduits,  &c., 
£2,672  for  steam  and  feed  pipes  and  feed  tanks  in  connection  with 
the  new  generating  station  at  Back-o'-th'-Bank. 

Bary. — An  inquiry  is  to  be  held  in  London,  on  the  31st 
inst.,  respecting  the  question  of  the  consent  of  the  Lancashire 
Electric  Power  Co.  to  the  proposed  supply  of  electricity  in  bulk  by 
the  Bury  Corporation  to  Hey  wood. 

Cambuslang. — The  police  have  been  provided  with 
powerful  electric  torches  in  place. of  the  old-fashioned  bull's-eye 
lanterns. 

Canada. — Niagara  Falls. — The  Ontario  Power  Co.  is 
seeking  permiesion  from  the  Queen  Victoria  Niagara  Falls  Park 
Commission  to  construct  a  third  pipe  line  from  its  gate  house  on 
the  upper  river  to  its  power  house  below  the  Horseshoe  Falls.  At 
present  the  company  has  two  pipe  lines,  one  of  steel,  which  has 
been  in  use  since  the  power  house  was  put  into  operation,  the  other 
of  concrete  which  was  installed  two  years  ago.  Through  these  the 
company  is  diverting  about  8,000  cb.  ft.  of  water  per  second,  which 
is  approxi.Tcately  two-thirds  the  amount  of  water  permitted  to  its 
use  under  the  provisions  of  the  International  Treaty.  By  this 
amount  of  water,  12  units  in  the  power  house  are  operated.  Pro- 
viding the  water  is  increased,  the  company  proposes  enlarging  its 
plant  to  14  units;  and  where  now  only  130,000  H. P.  can  be  de- 
veloped, the  company  will  be  able  to  transmit  196,000  h.p.  The 
patents  of  R.  0.  Blainey,  who  assisted  in  the  construction  of  the 
second  pipe  line,  for  a  continuous  concrete  pipe  are  being  investi- 
gated by  the  power  company  officials,  and  should  they  be  approved, 
it  is  possible  that  a  monolithic  pipe,  which  will  be  the  first  of  ita 
kind  in  the  world,  will  be  constructed. —  OinadL/i  Engineer. 

Carlisle. — The  T.C.  has  decided  to  apply  to  the  L.G.B. 
for  a  further  loan  of  .i!  .")34  to  cover  the  difference  between  the 
estimated  (£7,50o)  and  actual  cost  (£8,0;>4)  of  additional  plant  for 
the  electricity  works. 

The  Council  has  also  reduced  the  charge  for  arc  lamps  for  public 
lighting  to  £15  each  per  annum  as  from  April  lat  next.  This  is 
claimed  to  be  the  lowtit  charge  in  the  kingdom. 

Chester. — On  Monday  last,  the  Mayor,  ^Ir.  11.  B.  Dutton, 
formally  opened  the  new  hydro- electric  plant,  which  was  described 
and  illustrated  in  i  our  last  issue. 

Coniston. — Proposed     Electric     Light    Scheme. — 

After  a  conference  with  Mr.  C.  H.  Best  and  Mr.  Pullan,  both  of 
Bradford,  the  Parish  Council  has  expressed  its  favourable  attitude 
towards  a  scheme  for  promoting  a  company  to  introduce  electric 
lighting  in  the  district.  Further  details  are  to  be  supplied  by  the 
promoters  prior  to  the  calling  of  a  meeting  of  the  parishioners. 

Continental  Xotes. — Norway. — TheA/s  Glommen  Pulp 
Manufactory  has  recently  obtained  the  Government's  permission  to 
erect  a  new  20,000-volt  transmission  from  Grorud  to  I'lvernd,  in 
Nitedal,  to  the  north  of  Ohristiauia.  Permission  haa  also  been  given 
for  an  increase  of  the  pressure  on  the  existing  lines  between 
Linderud  and  Grorud  from  5,000  to  20,000  volts. 

The  Municipality  of  Viirdalen,  in  the  neighbourhood  of 
Trondhjem,  has  quite  recently  decided  on  the  harnessing  of  the 
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Uloild  Waterfalls,  and  on  the  erection  of  a  municipal  electrical 
works  in  connection  therewith.  At  the  same  meetiufr  a  resolution 
was  passed  to  obtain  a  loan  of  £15,000  for  carry ingf  out  the 
projt^ct. 

AusTHiA. — Speakin?  recently  on  the  need  for  a  reform  of  the 
electricity  law,  the  Austrian  Minister  for  Public  Works  stated  that, 
notwithstandingr  its  shortcoming's,  the  number  of  generating 
stations  in  the  last  six  years  had  nearly  doubled  and  their  capacity 
had  augmented  threefold.  In  1912  alone  95  new  installations  were 
tarried  out.  The  number  of  hydro-electric  works  showed  the 
greatest  advance.  In  the  last  2V  years  electrical  stations  had  rieen 
in  number  from  G75  to  854  (a  21  per  cent,  increase),  and  their 
capacity  from  460,000  to  670,000  H.r.,  or  more  than  31  per  cent., 
and  the  output  from  bulk  supply  stations  from  320,000  to  457,000 
KW.,  or  a  27  per  cent,  increase.  Although  the  difficulties  were 
great,  the  Government  intended  to  introduce  and  carry  through 
this  year  a  new  electricity  law. — Zeit.  Oest.  Imj,  und  Arltt. 
Vereines. 

Clonakllty  (Ireland). — The  Urban  Council  has 
accepted  the  tender  of  the  Clonakilty  Lighting  and  Power  Co.  for 
the  lighting  of  50  street  lamps  of  50  c.r.  each,  for  the  annual  sum 
of  £100,  the  current  to  be  supplied  and  the  poles,  plant  and 
machinery  to  be  maintained  by  the  company.  The  Council  is  to 
give  the  company  the  old  bridewell  at  a  nominal  rent  as  a  power 
station,  and  the  company  agrees  to  supply  householders  with  light 
at  the  rate  of  Od.  per  unit.     The  contract  is  for  a  term  of  15  years. 

Cromer, — Electric  Light  Transfer. — The  B.  of  T. 

has  assented   to   the  transfer    of   the   electricity   undertaking   to 
Messrs.  Edmundson's  Electricity  Corporation,  Ltd. 

Edinbarorli. — New  Plant,  &c. — Estimates  are  to  be 
accepted  by  the  Electric  Lighting  Committee,  for  the  extension  of 
plant  at  McDonald  Road,  amounting  to  £12,000. 

The  Committee  has  agreed  to  lower  the  rate  for  electricity  for 
power  purposes  to  customers  outside  the  city  boundaries.  At 
present  the  rate  is  liJd.,  or  jd-  per  unit  more  than  is  charged  within 
the  city  boundary,  and  in  future  it  will  be  id.  per  unit  above  what 
is  charged  to  city  consumers. 

Flaxton. — Prov,  Order. — The  R.D.C.  has  decided  to 

consent  to  the  application  of  the  York  T.C.  for  a  prov.  order  for 
electric  lighting  in  the  Council's  area. 

Fleetwood. — Application  is  to  be  made  by  the  Council 
to  the  L.G.B.  for  sanction  to  a  loan  of  £2,500  for  electricity  pur- 
poses— cable,  feeder-pillar  box,  &c. 

Glasg:ow. — The  Electrical  Exhibition  at  the  Zoo  Build- 
ings was  opened  yesterday,  23rd  inst.,  and  will  continue  open  until 
November  15th.     A  private  Press  view  took  place  on  Wednesday. 

Greenock. — Several  raillowners  who  use  water  power, 
having  in  view  the  possibility  of  a  shortage  of  power  on  account 
of  tha  drought,  are  making  inquiries  of  the  electrical  department, 
and  there  seems  some  likelihood  of  a  change  from  water-power  to 
electricity. 

Hamworthy. — In  order  to  give  a  supply  of  electricity  to 
this  parish,  the  Bournemouth  and  Poole  E.L.  Supply  Co.,  Ltd.,  has 
served  upon  the  Poole  Harbour  Commipsioners  a  statutory  notice 
for  laying  a  cable  in  the  fairway  of  the  channel  under  the  Ham- 
worthy  Bridge.  The  Commissioners  have  decided  that  the  company 
has  no  statutory  authority  to  lay  the  cable,  but  consent  has  been 
given  to  do  so  on  condition  that  the  company  agrees  to  an  under- 
taking that  no  claims  be  made  upon  any  vessel  for  damage  caused 
to  any  part  of  the  cable  by  shipping. 

Hastings. — The  T.C.  on  October  17th  decided  to  abolish 
meter  rents,  except  in  cases  where  an  additional  meter  for  check- 
ing purposes  is  installed  for  a  consumer's  own  benefit,  in  which 
case  there  is  to  be  a  charge  of  58.  per  annum,  and  where  a  con- 
sumer's account  for  any  year  does  not  exceed  £2  5s.  During  the 
last  financial  year  the  revenue  from  meter  rents  amounted  to  £827. 

Hickleton  (Yorks.).  —  At  Hickleton  Main  Colliery 
electric  safety  lamps  are  to  be  substituted  for  the  usual  Davy  safety 
lamps,  and  some  1,500  of  them  have  already  been  procured. 

Hindley. — Proposed  Loan. — Application  is  to  be  made 
by  the  D.C.  for  permission  to  borrow  £2,500  for  the  provision 
of  a  sub-station,  cables,  &c.,  for  electric  lighting.  A  L.G.B.  inquiry 
will  be  held  shortly. 

India. — The  Cape  Copper  Co.  proposes  to  install  electric 
power  plant  at  the  Rakha  Hills  Mine,  in  the  Singhbhum  District 
of  Bihar  and  Orissa. 

The  Karachi  Electric  Supply  Co.  is  about  to  erect  a  generating 
station  in  Karachi. —  Commercial  IvffiUiffevre, 

London. — Shoreditch. — The  E.L.  Committee  has  for 
some  time  had  the  question  of  a  bulk  supply  from  the  County  of 
London  Co.  under  consideration,  arising  from  an  offer  made  by  the 
company  at  the  time  when  the  extension  of  the  Council's  Whiston 
Street  works  was  decided  on.  The  company's  offer  is  for  a  load 
similar  to  what  would  be  placed  on  the  proposed  new  plant,  with 
an  ultimate  minimum  consumption  of,  say,  G  to  7,000,000  units  per 
annum,  'i5d.  per  unit,  subject  to  a  sliding  scale  for  coal  ;  energy  to 
be  delivered  at  Coronet  Strefcc  works,  as  10,000-volt  three-phase  50- 
cycle  current.  After  consideration,  the  Committee  has  adopted  the 
biirough  electrical  engineer's  report,  declining  the  supply,  for 
several  reasons  : — Load  factor  not  defined,  but  a  higher  load  factor 
stipulated  for  than  the  actual  load  factor  found  in  practice,  which 
arrangement  would  increase  the  cost  to  the  Council  of  producing 


the  remainder  of  the  supply  ;  pressure  unsuitable  for  inter- 
connection with  adjoining  B.C.  undertakings  ;  transforming  plant 
introduces  extra  charges  beyond  the  figure  quoted,  and  additional 
risks. 

An  interruption  of  supply  for  one  hour  in  a  considerable  portion 
of  the  area  of  the  Metropolitan  Electric  Supply  Co.  occurred  on 
Monday  evening.  Apparently  most  of  the  main  funes  at  the 
Willesden  generating  station  blew,  and  such  an  extensive  failure 
has  not  occurred  for  about  1 5  years. 

Japan. — A  scheme  is  under  consideration  to  bring  about 
an  amalgamation  of  all  the  electric  lighting  and  tramway  under- 
takings in  the  province  of  Kyushu.  The  concerns  comprised  in  the 
affair  are  the  Kyushu  Electric  Light  Railway  Co.  ;  the  Karatsu 
Electric  Tramway  Co. ;  the  Sasebo  Electric  Light  Co. ;  the  Nana- 
gawa  Water  Power  Co. ;  the  Daikan  Electric  Light  Co.  ;  and  the 
Itojima  Electric  Light  Co. 

Kei^hley, — The  Corporation  Electricity  Department  is 
contemplating  the  purchase  from  the  Manchester  Corporation  of 
a  150-KW.  motor- generator  for  £400.  The  chairman  of  the  Elec- 
tricity Committee  explained  that  the  generator  in  question  was 
only  four  years  old,  had  not  had  much  use,  and  had  cost  £!i00. 

The  Committee  is  also  to  obtain  sub-station  equipment,  con- 
sisting of  two  switchboard  panels,  cubicles  and  metering  equip- 
ment, in  connection  with  the  bulk  supply  of  electricity  to  Bingley, 
at  a  cost  of  £258. 

Manchester.  —  Proposed    Trafford    Park    Power' 

Purchase. — The  Electricity  Committee  has  requested  the  Parlia- 
mentary Sub-Committee  to  include  in  the  proposed  Parliamentary 
Bill  the  necessary  powers  for  a  new  generating  station,  and  also  to 
include  clauses  to  enable  the  Corporation  to  acquire  the  property 
and  undertaking  of  the  Trafford  Power  and  Light  Supply  (1902),  Ltd., 
and  to  generate  and  supply  electricity  in  Trafford  Park  and  the 
parish  of  Davyhulme.  The  Sub-Committee  has  decided  to  comply 
with  these  requests.  At  a  meeting  of  the  Council  on  October  15th, 
Aid.  Wainwright  complained  that  no  definite  figures  had  been 
given  as  to  the  acquisition  of  the  property  of  the  Trafford  Power 
and  Light  Supply,  Ltd.  Councillor  Dagnall,  chairman  of  the 
Electric  Lighting  Committee,  said  it  was  not  advisable  to  give  the 
figures  to  the  Council  at  the  moment,  but  he  would  give  the  infor- 
mation to  any  number  of  the  Council  privately.  The  figures  had 
been  placed  before  the  Parliamentary  Committee  and  approved  by 
it,  and  the  Council  could  rest  assured  that  the  Committee  was  not 
shouldering  a  burden  that  could  not  be  comfortably  carried. 

An  Electrical  Contractors'  Association  has  been  formed  in  Man- 
chester, and  at  the  first  meeting  held  on  October  16th.  an  executivfe 
committee  was  appointed  to  meet  representatives  of  the  Electrical 
Trades'  Union,  the  members  of  which  body  are  seeking  an  increase 
of  Id.  per  hour.     The  present  rate  paid  is  9d.  per  hour. 

Middletoni — On  Monday  a  new  generating  set  at  the 
electricity  works  was  formally  started.  Arrangements  have  now 
been  practically  completed  with  the  Manchester  Corporation  by 
which  Middleton  will  be  able  to  supply  the  Rhodes  branch  of  the 
Calico  Printers'  Association  with  electricity  for  power  purposes. 
As  previously  reported  in  our  columns,  the  Middleton  Corporation 
could  not  supply  the  current  required  without  expending  a  con- 
siderable sum  of  money  upon  extensions. 

Moffat. — The  T.C.  has  abandoned  the  scheme  for  lighting 
the  town  by  electricity  by  means  of  water  power  obtained  from  the 
Well  Burn,  as,  owing  to  the  insuffi  lent  water  power,  the  cost 
would  be  nearly  £9,000.  An  alternative  proposal  is  to  be  considered. 

Newport. — Loan  Sanction. — The  sanction  of  the  L.G-.B. 

has  been  obtained  to  the  borrowing  by  the  Corporation  of  £10,772 
for  electricity  supply  purposes. 

Northumberland. — Electric  Winding. — The  Cowpen 

Coal  Co.  is  installing  at  the  Cowpen  Isabella  Colliery,  near 
Newsham,  an  electrically-operated  winding  engine  to  raise  150 
tons  of  coal  per  hour  from  a  depth  of  900  ft.,  the  number  of  trips 
per  hour  being  78.  Two-deck  cages  are  to  be  arranged,  each  deck 
holding  two  tubs,  and  all  the  decking  will  be  performed  by  the 
winder  itself,  ordinary  keps  being  utilised.  The  contract  has  just 
recently  been  placed  with  the  A.E.G.  Electric  Co.,  and  the  winder 
will  be  operated  on  the  Ward-Leonard  system,  supply  being  taken 
at  3,000  volts  from  the  Newcastle-upon-Tyne  Electric  Supply  Co.'a 
mains.  It  is  stated  that  various  improvements  have  been  incor- 
porated in  this  winder,  whereby  it  is  anticipated  that  the  energy 
consumption  will  be  extremely  low,  and  better  results  will  be 
obtained,  especially  when  compared  with  machines  now  working 
under  similar  circumstances.  This  plant,  which  will  be  the  first 
main-pit  electric  winder  to  be  installed  in  any  Northumberland  pit, 
is  expected  to  be  in  commercial  service  before  the  middle  of  next 
year. 

NOTa  Scotia. — The  Maritime  Coal,  Railway  and  Power 
Co.  has  recently  decided  to  considerably  extend  the  underground 
mechanical  haulage  at  its  Joggins  Mines,  and  is  now  installing 
for  the  main  haulage  an  endless-rope  haulage  gear,  with  rope 
wheel  9  ft.  in  diameter,  operated  by  a  motor  of  250  effective  h.p., 
the  rope  speed  being  three  miles  per  hour.  In  addition  to  the 
aforementioned,  six  main-rope  haulage  gears,  with  motors  of 
25-50  H.i>.  and  two  main-and-tail  haulage  gears,  with  motors  of  the 
same  size,  are  to  be  installed.  The  haulage  gears  are  being  made 
by  Messrs.  H.  B.  Wild  &;  Co.,  of  Birmingham,  and  the  electrical 
equipment  in  connection  with  the  whole  of  the  above  haulages  by 
Messrs.  J.  H.  Holmes  &  Co.,  of  Newcastle,  Mr.  W.  0.  Mountain 
being  consulting  engineer  for  the  scheme. 
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IVuneaton. — Proposkd  Loax. — The  'I'.C.   has  applied 

to  the  L.G.15.  for  a  loan  of  £2,000  for  proBpective  expenditure  on 
mains  and  services  for  three  years. 

Paisley. — Pkoi'ohkd  Loan. — The  K.L.  Committee  of 
the  T.C.  has  recommended  that  application  be  made  to  the 
Secretary  for  Scotland  for  power  to  borrow  £2r>,000,  the  estimated 
capital  expenditure  for  the  next  three  years. 

The  total  is  made  up  as  follows  : — Two  boilerp,  with  super- 
heaters aYid  other  accesHories,  £4.000  ;  boiler  house  auxiliaries  and 
pumps,  £  100  ;  2,000  K\v.  of  turbine  preneratinp  plant,  complete 
with  condensers  and  pumpp.  £8,(i00  ;  switchboards.  £2,000  ;  con- 
densing water  pumps  and  tanks.  £500  ;  culverts  and  screens  for 
condensingr  water,  £428;  sub-station  buildings,  £1,200;  trans- 
formers and  switchg^ear,  £1,200;  mains  and  services,  £4,000; 
meters,  £1.000;  contingencies,  £2,272. 

Pontefract. — Woiikhouse   Lighting,  &c. — The  B.  of 

G.  has  decided  to  obtain  a  supply  of  electrical  energy  for  both 
power  and  light  at  the  workhouse  from  the  tramways  company, 
under  agreement  for  five  years,  at  an  all-round  rate  of  2  Id.  per 
unit,  without  restriction  as  to  user  ;  that  metal-filament  lamps  be 
used  throughout  ;  and  that  the  Building  Committee  obtain  tenders 
for  the  supply  of  small  motors  and  necessary  fittings  to  drive  the 
laundry  machinery. 

PoQtypridd. — A  successful  demonstration  of  electric 
cooking,  with  Tricity  cookers,  was  recently  held  in  the  town,  where 
considerable  interest  has  been  aroused  by  Mr.  F.  S.  Grogan,  the  well- 
known  lecturer  on  this  subject. 

Rawtenstall  (Lanes.). — Plant  Extensions. — Exten- 
sions are  proposed  at  the  electricity  works,  Hareholme,  and  L.G.B. 
sanction  is  to  be  sought  for  the  borrowing  of  £10,000.  At  a 
meeting  of  the  T.C.  on  October  1 6th,  Aid.  Coupe  said  that  £7,000 
was  required  for  additional  generating  plant,  and  £3,000  for  mains 
extensions.  In  spite  of  the  fact  that  they  had  only  recently 
opened  a  large  extension,  the  plant  was  already  fully  loaded.  The 
new  generating  plant  would  consist  of  a  turbo-alternator  of  Ij.'SOO 
KW.,  or  about  2  500  H  r.,  complete  with  condenser,  foundations, 
pipe  work,  switchboard  panels,  and  air  purifier  and  filter.  The  sum 
of  £3,000  for  cables  would  not  be  spent  immediately.  The  raising 
of  the  loan  of  £10,000  would  not  mean  any  additional  charge  on 
the  rates,  as  the  money  proposed  to  be  spent  would  earn  more  than 
sufficient  revenue  to  cover  the  additional  interest  and  sinking  fund. 
The  electricity  undertaking  was  in  a  very  prosperous  condition. 

Kotbesay,— The  Police  Committee  has  recommended  the 
T.C.  to  adopt  an  electric  light  and  refuse  destructor  scheme  on  the 
lines  laid  down  by  Mr.  J.  A.  Robertson,  of  Greenock.  It  also 
recommends  that  Mr.  Robertson  be  appointed  engineer,  and  that  he 
be  instructed  to  prepare  specifications. 

RuncOFD.  —  The  works  of  the  Highfield  Tanning  Co., 
Ltd.,  are  to  be  electrically  equipped,  and  the  U.D.C.  has  approved 
of  the  cable  route  submitted  by  the  Mersey  Power  Co.,  Ltd. 

Khyl.—  NEAV  Plant.  —  The  U.D.C.  has  approved  a 
recommendation  that  application  be  made  to  the  L.G.B.  for  sanc- 
tion to  borrow  £3,900.  The  scheme  provides  for  an  additional 
Diesel  set  of  160  KW.  capacity. 

Sheftield. — The  Fuel,  Light  and  Power  Exhibition  is 
being  opened  to-day  at  the  City  Exhibition  Hall  by  the  Lord  Mayor. 
It  closes  on  November  loth. 

South  Africa, — An  electric  lighting  scheme  is  proposed 
for  Fickbburg,  Natal  Province,  the  cost  being  estimated  at  £8,000. 
— African  World. 

Southend.— The  T.C.  has  allotted  £4,000  from  the 
profits  of  the  electricity  and  tramway  undertakings  to  the  relief 
of  the  rates. 

SwLnton. — Strekt  Lighting. — According  to  a  report 
of  Mr.  Busbridge,  electrical  engineer,  the  experimental  electric 
lighting  on  Manchester  Road  by  the  "  Barrow  "  system  has  been 
satisfactory,  and  it  is  now  proposed  to  extend  it  all  round  the 
tramway  route,  using  two  50c. p.  lamps  on  each  overhead  span. 
Mr.  Busbridge  states  that  in  addition  to  securing  better  and  more 
constant  lighting  than  is  possible  with  incandescent  gas  lamps,  the 
cost  of  electric  lamps  is  considerably  less.  To  carry  out  the  pro- 
pose(J^  scheme  will  involve  a  capital  outlay  of  £l,66i).  If  the 
scheme  is  adopted,  however,  and  half  the  lamps  are  switched  ofif 
at  midnight,  the  estimated  cost  per  annum  is  £192,  as  against  £269 
for  gas  alone  on  the  present  system. 

Residents  in  the  Moorside  district  have  petitioned  the  D.C.  for  an 
extension  of  the  electricity  supply  to  that  quarter. 

Several  applications  have  been  received  by  the  D.C.  for  supplies 
of  electricity  in  various  parts  of  Swinton  and  Pendlebury.  Messrs. 
Jones  &  Co.,  Pendlebury  Foundry,  and  Mr.  S.  PoUitt,  Pendlebury 
Rope  Works,  are  having  their  premises  wired  for  electric  light, 
and  an  extended  use  of  electricity  at^ihe  Industrial  .School  is 
expected. 

Troon. — In  connection  with  proposals  to  introduce  elec- 
tric light,  a  letter  was  read  at  a  meeting  of  the  T.C.  from  the  T.C. 
of  Kilmarnock,  stating  that  it  had  resolved  to  apply  immediately 
for  the  extension  of  the  area  for  the  purpose  of  supplying  Troon 
and  the  intervening  dif^trict.  Seeing  that  no  notice  had  been  served, 
the  letter  aeked  if  the  Troon  T.C.  was  prepared  to  waive  its  rights 
in  this  respect.  The  opinion  was  expressed  that  it  would  be 
unwise  to  allow  another  authority  to  invade  its  territory  before 
it  had  seen  whether  it    could  not  generate  electricity  on  more 


advantageous    terms*    itr-elf,   and   it   wm  tk^ieed  ti  coiuider  the 
further  matter. 

Waterford. — The  cost  of  the  electric  lighting  and  power 
scheme   for  the  city  in  estimated  a*:  •   which  the  power 

station   will   ab-torb   £lt;,2o0,   the  h.i  /  tie   est  of  the 

transmission  system. 

Watford. — Puoi'o.sEii  Loan. — The  I  ,J>.C.  !:■;-  ;ir;.:iMl 
to  the  L.G.B.  for  a  loan  of  £15,150  for  electricity  parpost*  fi^r  the 
next  three  years.  This  will  cover  reqoirements  for  from  300  to 
400  new  consumers. 

U.S. 4. — The  Canadian  Enyineer  in  a  recent  issue  stated 
that  the  oitput  of  303  electric  supply  undertakings  in  Great 
Britain  in  ID  11 -12  was  1,127,500,000  units,  but  Chicatro  alcne  bad 
an  annual  output  of  over  800,000,000  units.  The  Chicago  Kdison 
Co.  generated  more  energy  than  the  local  Edison  companie:*  of  New 
York,  Philadelphia,  Brooklyn  and  Boston  combined,  but  these  com- 
panies did  not  supply  power  for  local  transportation,  while  the 
Chicago  Co.  did.  [So  far  as  the  British  figures  are  concerned,  we 
may  point  out  that  some  300,000,000  units  jfor  railway  traction  are 
not  included.] 

An  explosion  which  occurred  at  the  Staten  Island  power  station 
on  Tuesday,  left  this  district  of  New  York  in  darkness  and  brought 
the  electric  railways  and  tramways  to  a  standstill. 


TRAMWAY  and  RAILWAY  NOTES. 


Argentina. — The  Lacroze  Tramway  Co.  has  applied  to 
the  Buencs  Ayres  Municipality  for  permission  to  construct  a  tram- 
way starting  in  Calle  Corrientes  along  Aracz  to  Warnee.  from  there 
to  Constituyentes,  and  from  there  to  the  confines  of  the  munici- 
pality.— Renew  of  the  Tiber  Plate. 

Australia. — An  electrically-driven  street  sweeping  machine 
has  just  been  put  in  service  by  the  municipal  authorities  of  Adelaide. 

Bolton. — The  Tramways  Committee  has  ordered  boxes 
for  used  tickets  to  be  fixed  on  each  of  the  tramcars. 

Bradford, — The  Tramways  Committee  has  again  been 
considering  the  question  of  the  discontinuance  of  the  Sunbridge 
Road-North  Park  Road  car  service,  but  great  opposition  has  been 
expressed  by  shopkeepers,  and  it  has  now  been  decided  to  tnbeti- 
tute  for  this  service  a  service  between  Ileaton  and  Rawaon  Square, 
which  serves  the  wishes  of  the  shopkeepers  just  as  well. 

The  railless  trolley  schemes  which  have  been  dormant  for  a 
considerable  time  are,  apparently,  to  be  revived,  28  chassis  for  these 
trolley  cars  having  recently  been  ordered  by  the  Tramwaye  Depart- 
ment. The  Laisterdyke  route,  which  was  one  of  the  first  in  the 
country,  has  made  no  big  profits,  but  has  been  a  valuable  feeder  for 
the  tramway  system.  For  some  reason  the  Queens  Road  route, 
which  was  prepared  some  months  ago,  has  never  been  put  into  use, 
with  the  exception  of  one  day,  for  the  purpose  of  a  trial  of  the 
Mercedes-Stoll  car. 

Bury, — A  petition  has  been  presented  to  the  Tramways 
Committee  asking  that  the  time  d'.iring  which  workpeople's  tickets 
are  available  for  the  return  journey  should  be  extended  for  the 
benefit  of  people  who  work  overtime.  The  manager  has  been  in- 
structed to  obtain  information  from  other  towns  and  to  report. 

Carditt. — The  tramway  emplojes  have  asked  for  a  mini- 
mum wage  for  drivers  and  conductors  of  6jd.  per  hour.  They  have 
also  passed  a  resolution  protesting  against  the  long  hours  worked. 

Cheltenhaui. — Local  Tra.mway  Sold. — The  Chelten- 
ham and  District  Light  Railway  (.Tramway)  und-'.takmg  has  been 
disposed  of  to  two  London  firms  for,  it  is  stated,  between  £i'0,OCu 
and  £100,000.  The  system  was  introduced  by  Mr.  T.  Nevms  in 
1901,  and  on  his  death  the  proprietorship  passed  to  Mr.  T.  A. 
Nevins  and  near  relatives. 

ClecKlieaton. — The  U.D.C.  has  granted  licences  to  the 
Yorkshire  (Woollen  District)  Tramways.  Ltd.,  to  run  motor-'bnsee 
in  the  portion  of  the  district  not  served  by  the  cars,  including  the 
outlying  wards  of  Scholes  and  Oikenshaw. 

Darwen. — *'Dinnkr-Hour  Tickets." — The  new  system 

of  granting  cheap  dinner-hour  tickets  is  reporteil  to  be  working  very 
satisfactorily,  and  for  the  first  12  days,  October  1st  to  U'lh  inclu- 
sive (Saturdays  and  Sundays  excepted),  the  total  increase  of 
"dinner-hour  passengers"  is  8,i80. 

Continental  Xotes. — Austria.— A  further  progressive 

step  in  connection  with  the  proposed  conversion  of  the  Yienna  City 
Railway  has  been  made  by  the  announcement  that  the  City  Council 
has  agreed  to  relinquish  the  management  of  the  railway,  so  that 
the  Ministry  for  Railways  can  proceed  with  the  transformation 
scheme  independently.  As  the  expenditure  on  this  particular  work 
is  estimated  at  only  £2,08o,000,  it  would  probably  be  possible  for 
the  banking  groups  at  the  back  of  the  Austrian  ekctrical  firms  to 
raise  the  money,  without  troubling  about  an  understanding  with 
regard  to  the  financing  of  the  projected  underground  electric 
railways,  where  the  participation  of  French  capital  is  probably 
indispensable.  A  Yienna  representative  is  about  to  proceed  to  Paris 
to  conclude  the  nefotiations  respectinir  the  latter  lines. 
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Sfatn. — The  CompaniH  de  los  Ferrocarriles  Vascongrados,  which 
owns  the  steam  line  runninp  between  Bilbao  and  San  Sebastian,  is 
stated  by  I-'lfftron  to  be  studyinpr  the  question  of  its  electrification, 
with  a  view  to  the  increased  traffic  which  will  result  from  through 
services  over  other  companies'  lines,  to  Oviedo,  Hendaya,  and  the 
French  frontier. 

Germany. — A  scheme  for  the  construction  of  an  electric  tram- 
way in  the  town  of  Gottingren,  is  at  present  under  consideration. 

Doneaster. — New    Tramways. — The    Rural     Council 

last  week  received  a  deputation  representing  the  Urban  District 
Councils  of  Wombwell,  Wath-on-Dearne,  Bolton-on-Dearne  and 
Thurnscoe,  who  introduced  proposals  of  the  joint  Councils  for 
application  being  made  for  an  order  enabling  them  to  construct  a 
system  of  tramways  in  the  districts,  and  to  run  into  the  Doneaster 
area.  The  Doneaster  Council  passed  no  formal  resolution  on  the 
subject,  but  opinion  seemed  to  suggest  that  the  Doneaster  rural 
authority  would  support  the  proposals,  subject  to  the  proper 
protection  by  a  clause  in  the  order  of  the  Rural  Council  and  the 
inhabitants. 

Dunfermline. — It  was  stated  at  a  meeting  of  the  T.C. 
last  week  that  while  in  London  recently,  a  deputation  had 
an  interview  with  Mr.  Balfour,  of  the  Dunfermline  and  District 
Tramways  Co..  with  regard  to  the  extension  of  the  company's 
system  to  Rosyth.  For  road  making  purposes,  the  company  is  to 
pay  £1,000  per  mile  for  double  track,  and  £500  for  single  track. 

Gosfortli-on-Tyne. — A  serious  accident  occurred  on  the 
1 8th  inet.  on  the  Gosforth-Wallsend  route  of  the  Tyneside  Tram- 
ways and  Tramroads  Co.'s  system,  resulting  in  the  practically 
immediate  death  of  one  man,  and  injuries  to  six  other  men,  all 
employes  of  the  Tramway  Co.  Shortly  after  seven  o'clock  a.m.  a 
passenger  car,  "the  Pitmen's  Special,"  was  returning  empty  from 
Gosforth  to  Wallsend,  and  when  near  Benton  came  into  collision 
with  a  tour  car  used  by  the  permanent  way  men  of  the  company 
when  proceeding  to  their  work  at  different  parts  of  the  system.  The 
morning  was  exceedingly  foggy,  and  as  each  car  wap  estimated  to 
be  going  at  about  10  miles  an  hour  at  the  time,  the  impact  was 
severe.  The  accident  happened  on  the  company's  private  tramroad, 
constructed  on  an  old  wagonway,  so  that  there  was  no  need  to 
consider  other  traffic.  The  line  is  a  single  one,  with  loops,  and  it 
was  expected  that  the  passenger  car  would  stop  at  a  loop  to 
enable  the  tour  car  to  pass,  but  apparently  the  driver  was  not 
aware  of  the  coming  of  the  tour  car,  and  the  latter  proceeded 
ahead  unable  to  see  in  consequence  of  the  fog,  and  seemingly 
unable  to  hear  because  of  the  noise  of  his  own  vehicle.  The 
results  of  the  collision  were  most  serious.  The  conductor  of  the 
passenger  car,  William  Amis,  25  years  of  age,  who  was  standing 
on  the  platform  beside  the  driver,  was  so  seriously  injured  that 
he  died  within  a  few  minutes,  although  medical  assistance  was 
immediately  obtained.  Robert  Walton,  the  motorman  of  the  pas- 
senger car,  was  very  seriously  injured,  and  has  since  died,  while 
five  others,  also  rather  badly  hurt,  were  not  in  such  a  condition 
as  to  necessitate  their  removal  to  an  institution,  being  taken 
home  after  treatment.  The  fore  end  of  the  passenger  car  was 
entirely  demolished  ;  the  metal  front  had  been  broken  off,  the 
electric  controller  had  been  forced  through  the  entrance  into  the 
car,  the  glass  had  been  smashed,  and  the  controller  at  the  rear 
end  of  the  car  had  also  been  broken.  The  tour  car  was  not 
seriously  damaged.     An  inquest  has  been  opened. 

Halifax. — The  Tramways  Committee  has  decided  to 
relay  the  track  for  the  whole  length  of  Commercial  Street.  The 
work  will  probably  be  undertaken  in  the  pearly  part  of  the  new 
year. 

Hudderstield. — At  a  meeting  of  the  T.C.  last  week, 
Alderman  Aston,  presenting  the  minutes  of  the  Tramways  Com- 
mittee, said  the  receipts  for  the  past  half-year  had  increased  by 
£4,029,  which  created  a  record  for  the  town.  There  was  a  surplus 
of  £8,792.  an  increase  of  £5,077  on  the  same  period  of  last  year. 
The  reserve  fund  for  renewals  was  now  £25.521,  but  a  considerable 
portion  of  the  track  required  relaying.  Ten  new  cars  were  on 
order. 

Japan. — The  work  of  electrifying  the  railway  between 
Tokyo  and  Yokohama  is  making  steady  progress.  The  road-bed  is 
being  widened  to  allow  of  four  tracks — two  for  electric  trains  and 
two  for  steam  trains.  The  power  station  which  will  supply  the 
necessary  current  is  being  established  at  Kamata,  the  motive  power 
will  be  supplied  by  gas  engines. 

Leeds.— The  HALFPENNtr  Fare. — The  Tramways  Com- 
mittee is  conducting  inquiries  in  other  towns  where  the  halfpenny 
fare  is  in  vogue.  It  is  realised,  however,  that  if  an  extended  half- 
penny system  is  to  be  made  to  pay,  there  must  be  many  more  cars, 
and  new  vehicles  are  therefore  being  built.  It  is  expected  that 
in  three  months'  time  50  additional  cars  will  be  put  on  the 
streets. 

Mr.  J.  B.  Hamilton,  general  manager,  reported  on  the  pro- 
gress of  the  tramways  for  the  first  half  of  the  year.  It  was 
estimated  at  the  beginnint,  of  the  year  that  there  would  be";  an 
increase  of  £11,074  on  the  receipts,  but  this  sum  has  already  been 
exceeded,  the  total  figure  being  £14,368.  This  sum  has,  however, 
been  largely  swallowed  by  working  expenses,  which  show  an 
increase,  of  roughly,  £12,000.  The  net  surplus,  however,  shows  an 
increase  of  £37,37.3,  as  against  £32,458  for  the  corresponding 
period  of  last  year. 


Liverpool. — New  Type  Cars. — The  Corporation  has 
recently  introduced  a  covered  double-deck  bogie  car  with  a  centre 
entrance  and  platform  7  ft.  long,  which  divides  the  lower  body 
and  forms  two  compartments.  The  smaller  compartment  seats  12 
passengers,  and  the  other  seats  20  passengers,  whilst  the  upper 
deck,  covered  throughout  its  length,  seats  51,  bringing  the  total 
seating  capacity  of  the  car  up  to  83.  The  leading  feature  of  this 
car  lies  in  the  central  platform,  which  is  divided  into  three  by  swing 
gates  mounted  on  the  vertical  hand  rails.  In  operation  the  near 
side  gates  are  folded  back,  and  form  division  barriers.  The  off-side 
is  protected  by  extending  the  gates  across  the  opening.  The  two 
outside  portions  of  the  platform  are  used  as  exits,  and  the  larger, 
or  centre,  portion  as  an  entrance.  By  this  means  all  passengers 
boarding  or  leaving  are  brought  to  a  focus  under  the  control  of  the 
conductor.  Two  separate  straight  stairs  run  parallel  from  the 
platform  and  open  into  the  upper  deck  through  vestibules,  the  near 
side  stairs  being  an  exit  and  the  off-side  an  entrance,  enabling  the 
car  to  fill  and  empty  simultaneously,  and  thus  avoiding  confusion  and 
loss  of  time.  The  platform  has  ample- accompiodation  for  a  large 
number  of  passengers  to  stand,  allowing  of  the  car  being  started 
without  delay,  and  the  conductor  to  collect  the  fares  before  the 
passengers  disperse  to  the  different  compartments. 

At  both  ends  a  compartment  is  provided  for  the  motorman  and 
control  gear,  with  single  sliding  doors  opening  into  the  car  body 
for  use  of  the  driver  and  conductor  as  occasion  may  arise.  The  flap 
gate  or  barrier  is  so  arranged  that  it  is  a  mechanical  impossibility 
for  the  starting  signal  to  be  given  without  the  flap  gates  first 
closing,  and  they  automatically  open  when  the  car  comes  to  a  stand. 
The  cross  barrier  is  held  by  a  light  spring,  so  that  a  passenger  may 
board  or  leave  the  car  whilst  in  motion,  but  in  doing  so  must 
deliberately  push  aside  the  barrier  and  therefore  do  so  at  his  own 
risk  should  an  accident  befall  him. 

A  new  single  truck  car  recently  adopted  has  end  platforms  each 
7  ft.  long,  and  a  separate  entrance  and  exit,  with  two  staircases 
running  in  opposite  directions  for  ingress  and  egress  to  and  from 
the  upper  deck. 

The  upper  and  lower  decks  of  the  car  are  fitted  with  a  com- 
bination of  transverse  and  longitudinal  seats,  having  a  total  seat- 
ing capacity  of  72  (or  12  more  than  the  present  single  truck  car), 
which  will  make  standing  unnecessary. 

By  an  alteration  in  the  construction  of  the  body  of  the  car  the 
centre  of  gravity  has  been  lowered,  and  smoother  and  safer  running 
obtained.  An  electrical  signalling  arrangement  is  placed  on  the 
platform,  and,  as  soon  as  the  car  commences  to  move,  a  distinct 
signal  is  exhibited  requesting  passengers  not  to  board  or  leave 
until  the  car  stops.  This  is  claimed  to  be  the  first  real  departure 
in  the  design  of  a  four-wheel  tramcar  from  the  car  designed  by  the 
late  George  Francis  Train,  more  than  40  years  ago. 

London. — The  Metropolitan  Railway  Co.,  in  accordance 
with  the  understanding  when  it  took  over  the  management  of 
the  G.N.  and  City  Railway,  has  instituted  a  new  and  accelerated 
service  between  Finsbury  Park  and  Moorgate  Street,  the  time  on 
the  journey  being  reduced  to  lOi  minutes. 

According  to  the  Financial  Times,  the  Stepney  B.C.  has  decided 
to  urge  the  L.C.C.  to  obtain  Parliamentary  powers  with  a  view  to 
linking  up  the  tramways  north  and  south  of  the  Thames  by  way 
of  the  Rotherhithe  Tunnel,  through  which  at  the  present  time 
there  is  no  passage  for  the  travelling  public. 

L.C.C. — Eight  trial  trailer-cars  have  been  running  for  some 
weeks  under  the  provisional  sanction  of  the  B.  of  T.,  and  in  view  of 
their  success  the  L.C.C.  will  apply  for  powers  to  adapt  the  trailer- 
cars  to  the  whole  of  the  tramway  system. 

According  to  the  Times,  the  L.C.C.  is  trying  on  the  Enfield  Town 
and  Euston  tramway  route,  a  portable  automatic  machine,  the 
invention  of  a  Cologne  engineer,  which  prints  and  issues  num- 
bered tickets.  The  machine,  which  weighs  4  lb.,  is  hung  on  a 
strap  worn  by  the  conductor,  aud  with  a  turn  of  the  handle  it  pro- 
duces a  ticket  clearly  printed,  containing  the  number,  date,  where 
available  to  and  from,  the  time  of  issue,  the  changing  point  when 
necessary,  the  amount  of  the  fare,  and  some  of  the  usual  regula- 
tions. In  addition,  the  machine  automatically  calculates  the 
number  of  tickets  of  each  denomination  issued  during  the  day  and 
the  amount  to  be  paid  in  by  the  conductor. 

llilng:avie. — A  plebiscite  of  the  ratepayers  has  resulted 
in  a  majority  in  favour  of  the  extension  of  the  tramway  system 
from  Glasgow. 

Kewcastle-on-Tyne.— New  Tramavays.— At  a  meeting 

of  the  City  Council  on  the  20th  inst.,  an  important  scheme  of  tram- 
way extension  was  submitted,  and  authority  was  given,  to  the 
Committee  to  promote  a  Bill  in  Parliament.  The  City  Council  had 
been  invited  by  the  Longbeilton  Urban  Council  to  extend  the  city's 
system  into  its  area,  which  lies  about  two  miles  north  of  the  borough 
boundary,  and  l;his  led  the  Tramways  d  nimittee  to  go  thoroughly 
into  the  question  of  extensions,  which  were  embodied  in  its  present 
report.  The  report  recommended  that  Parliamentary  powers  be 
sought  to  construct  and  work  a  tramway  from  the  city 
boundary  at  Ileaton  to  Forest  Hall  in  the  Longbenton  Urban  area, 
a  distance  of  two  miles,  passing  through  Longbenton  village  to 
Forest  11*11  ;  another  section  will  run  from  the  Longbenton 
route  into  the  urban  area  of  Weetelade  ;  a  third  proposal  was  to 
run  motor-omnibuses  generally  throughout  the  area  of  the  District 
Council  either  during  construction  of  the  tramways  or  their 
repair,  or  for  the  purpose  of  testing  the  demaud  for  tramway  or  an 
omnibus  service  along  any  route  or  proposed  route,  or  between  any 
particular  points.  In  regard  to  the  first  and  second  proposals, 
the  tramway  will  be  a  single  line,  with  passing  places,  to  enable  a 
five  minutes'  service  to  be  maintained.  The  electrical  energy  for 
traction   will,   for  a  minimum  period   of    10   years,    be    obtained 
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from  the  Newcastle-on-Tyne  Electric  Supply  Co.  As  to 
the  sugfreBted  Hervice  of  motor-omnibuseB,  it  is  proposed 
to  pay  the  Difltrict  Council  a  sum  calculated  at  the 
rate  of  ,ld.  per  car-mile  actually  run  upon  the  difltrict  roadH 
in  its  area,  and  in  consideration  of  this  payment  the  Di-ttrict 
Council  is  prepared  to  erive  certain  undertakings  as  to  maintaining 
the  roads  in  a  condi*:ion  fit  for  'bus  traffic.  At  the  meeting  of  the 
City  Council,  the  Chairman  of  the  Tramways  Committee  moved 
the  adoption  of  the  report.  He  said  the  Longbenton  Council  had 
agreed  to  give  the  City  Council  practically  a  lease  of  42  years,  if 
Parliamentary  powers  were  sought  and  the  tramways  taken  into 
the  urban  district.  There  was  a  population  of  about  1(),000  in  that 
neighbourhood.  He  mentioned  that  the  extension  to  Longbenton 
Jboundary,  already  carried  out,  had  resulted  in  an  increase  of  £80 
per  week  in  the  receipts  of  the  routes  concerned.  Mr.  S.  Easten 
moved  that  the  report  be  sent  back  for  reconsideration,  but  the 
amendment  was  defeated  by  a  large  majority,  and  the  report  was 
adopted. 

\orth  Staflfs. — The  Tjight  Railway  Commissioners  have 
submitted  to  the  B.  of  T.  for  confirmation  an  order  made  by  them 
for  the  construction  of  light  railways  from  Trenthnm  to  Newcastle- 
under-Lyme  and  Silverdale. 

Warrinffton. — The  Tramways  Committee  has  been 
approached  by  the  Winwick  Asylum  authorities  as  to  the  possi- 
bility of  inaugurating  a  motor-omnibus  service  to  Winwick. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Communication  with  Trains. — It  is  reported  that  the 

Midland  Railway  Co.  has  ordered  an  installation  for  communi- 
cating with  moving  trains,  on  the  Railophone  Co.'s  system. 

International  Wireless  Teleg^rapliy. — It  is  reported 

from  Brussels  that  an  international  company  for  radiotelegraphy 
has  just  been  formed  in  that  city,  the  constituting  meeting  being 
attended  by  Belgians,  Englishmen,  Germans,  Austrians  and  French- 
men. The  company,  which  provisionally  receives  a  subsidy  of 
£2,000  from  M.  Robert  Goldschmidt,  general  secretary  of  the 
Belgian  Association  of  Engineers,  is  to  carry  out  scientific  and 
practical  work.  It  is  also  proposed  to  make  legislative  suggestions 
to  Governments,  in  order  to  guarantee  the  uninterrupted  trans- 
mission of  wireless  telegrams  according  to  a  uniform  system.  The 
company  further  intends  to  iisuo  regular  publications,  which  are 
specially  to  assist  the  meteorological  information  service,  and  the 
Brussels  Observatory  is  for  this  purpose  to  be  equipped  with  special 
apparatus  for  wireless  telegraphy. 

lonsr-Distanee  Telephony. — In   a  lecture  at  Berlin 

last  week  an  engineer  named  Riess  described  a  new  relay  by  which 
he  claimed  that  the  range  of  the  telephone  would  be  enormously 
extended  ;  conversations  over  2,000  km.  could  be  heard  with  as 
much  distinctness  as  those  held  over  half  that  distance  at 
present. 

Postal  Teleifraphs  and   Telephones. — According  to 

the  Postmaster- General's  report  for  1912-1.'?,  the  number  of  tele- 
grams forwarded  from  offices  in  the  United  Kingdom  was 
88,494,000,  a  decrease  of  0"7  per  cent.  Foreign  Continental  tele- 
grams numbered  4,760,4o6  outward  and  3,741,724  inward,  the 
largest  items  being  French  and  German  telegrams.  Foreign  tele- 
phone calls  numbered  94,073  outward  and  109,0.")4  inward,  France 
and  Belgium  being  the  only  countries  concerned.  On  the  Post 
Office  trunk  telephones  there  were  36,019,086  calls  (including  Con- 
tinental), showing  an  increase  of  7  per  cent.  ;  3.330  circuits  were 
in  use,  with  243,968  miles  of  wire.  In  London  there  were  244,320 
telephones,  an  increase  of  6'6  per  cent.,  with  .o9r>,499  miles  of  wire  : 
in  the  provinces,  486,443  telephones,  an  increase  of  31  per  cent., 
and  874,921  miles  of  wire.  The  total  revenue  from  the  telegraphs 
was  £3,167,410,  and  from  the  telephones  .■C."'),7S5,701,  including  in 
each  case  about  £53,000  as  the  estimated  value  of  services  rendered 
to  other  departments  ;  the  ex  lenditure  amounted  to  £4,124.976  on 
telegraphs  and  £5,39.5,627  on  telephones,  and  there  was  a  deficit  on 
the  former  of  £957,566,  while  the  latter  showed  a  surplus  of 
£390,074.  Redemption  of  capital  on  the  telephones  accounted  for 
£1,416,523,  and  interest  for  £565,175. 

Wireless    in   Carffo   Vessels. — At  a  rneeting  of  the 

National  Seamen's  and  Firemen's  Union  in  London  on  Saturday,  it 
was  resolved  that  the  members  should  refuse  to  sign  on  ocean-going 
boats  not  equipped  with  wireless  telegraph  apparatus  after 
May  Ist,  1914. 

Birminirham. — For  some  time  past  the  Corporation  has 
been  at  odds  with  the  Post  Office  with  regard  to  the  erection  of 
poles  for  telephone  wires  in  the  suburbs  of  the  city.  The  P.M.G. 
applied  to  the  stipendiary  magistrate  for  power  to  erect  the  poles, 
but  a  compromise  has  been  effected,  the  P.M.G.  agreeing  to  put  the 
wireB  underground  in  certain  streets. 


Australia. — Svi>.\ev  (Xkw  S^juth  W.aF.k.-j. — Xovemlx-r 
26th.  An  electrically-driven  storage  battery  induetrial  truck 
(2,000  lb.)  for  the  Randwick  workshops  of  the  Government  Rail- 
ways and  Tramways  Department.  Local  repre«"  Specifi- 
cation, kc,  from  the  office  of  the  Electrical  -  .  r  to  the 
Department,  61,  Hunter  Street,  Sydney.  A  copy  may  be  seen  at 
the  Board  of  Trade  C.I.  Dept.  in  London. 

March  18th,  1914. — For  the  Poitmaeter-GeneraL  Seven  aoto- 
matic  switchboards.  Schedule  No.  179.  See  "Official  Notices," 
October  17th. 

November  15th. — Melbourne  Suburban  Railways.  Overhead 
electrical  equipment  of  permanent  way  and  overhead  transmieaion 
mains.     See  '  Official  Notices"  SeptemV>er  12th. 

December  14th. — Two  sections  switchboard,  common  -  bittery 
multiple.    See  '  Official  Notices  "  October  17th. 

South  Australia. — Adelaide. — November  12th.  Postmaeter- 
General's  Department.  Lamp-signalling  trunk  line  switchboard. 
See  "Official  Notices"  September  26th. 

Lauxce.ston  (Tas.).— November  24th.  Two  50<)-k.v.a.  trana- 
formers  ;  feeder  cable,  kc.  ;  h.t.  switchboard  for  enb-Btation. 
Specifications  from  City  Electrical  Engineer  (£1  Is.).  (Time 
extended  from  October  13th). — Tf/ufpr-^. 

Hobart  (Tas.).— December  1st.  Dry  cells  for  the  P.M.G.  See 
"  Official  Notices"  October  17th. 

Brisbane.— December  17th.  P.M.G.:  Insulators.  See  "Official 
Notices  ■'  to-day. 

Banbridf^e. — November  8rd.  Lighting  public  streets  by 
gas  or  electricity  for  the  U.D.C.  Particulars  at  Town  Surveyor's 
office. 

Bedford. — November  12th.  Corporation.  (1)  1,000-Kw. 
mixed-pressure  turbo-alternator  with  exciter  and  condensing  plant  -. 
(2)  water-tube  boiler  with  mechanical  stoker  and  coal-handling 
plant.     See  "  Official  Notices  '  to-day. 

Bulgaria. —  Yarna. —  October  30th,  l.OoO  electric 
meters.  Only  makers  to  apply,  and  meters  furnished  with  official 
certificates  in  the  countries  of  origin  accepted.  Particulars  from  the 
Municipality. 

Dublin. — November  1st.  G.N.  Railway  Co.  (Ireland). 
One  year's  supply  of  stores,  including  a  number  of  electric  and 
telegraph  supplies.     See  "  Official  Notices"  October  10th. 

Germany. — Berlin. — November  11th.  Imperial  Post 
and  Telegraph  Administration.  Telegraph  posts  required  during 
the  year  1914.  Particulars  from  Telegraphen  Baubureau  dea 
Reichs  Postamt,  09,  Mauerstrasse,  Berlin.  W.  66,  enclosing 
postage  (1  Mark). 

Karlsruhe. — November  25th.  Tenders  are  required  for  the 
supply  of  the  machinery  for  the  Murg  hydroelectric  station,  com- 
prising :  five  three-phase  5,000-k.v.a.  generators  and  three  of 
350-K.v.A.,  with  exciters  :  13  transformers  (UO.OOOIO.OOO,  100,000/ 
22,000,  10,000/3,000,  16,000/380/220,  and  22,000/220  volts)  :  switch- 
boards for  the  power  house  and  the  Karlsruhe  and  Rheinau  trans- 
former stations  (10,000,  20,000  and  110,000  volts):  120  km.  of 
110,000-volt  transmission  lines  ;  5  6,200-H.P.  Francis  turbines,  and 
a  400H.P.  Pelton  wheel  for  a  fall  of  133  metres,  and  3  low- 
pressure  400-H.r.  turbines  :  390  metres  tubing,  .tc.  Particulars, 
&c.  (30  Marks,  returnable  on  submitting  a  tender,  25  JIarks  addi- 
tional for  plans  of  transmission  lines,  not  returnable),  from  Gross- 
herz  Oberdirektii>n  des  Wasser  und  Strassecl  aus,  Abteilungf  fiir 
Wasserkraft  und  Elektricitiit,  Karlsruhe. 

Glamor^ran. — The  County  Council  desires  to  negotiate 
for  the  construction  and  working  of  five  miles  of  light  railway 
from  Ynysforgan  to  Pontardawe.  See  "  Official  Notices  "  October 
10th. 

India. — October  2i)th.  For  the  East  Indian  Railway 
Co.  :  (1)  Stenm  turbines  and  condensers,  i-c.  :  (2)  turbo-alter- 
nators. Specifications  and  forms  of  tender,  21s..  not  returnable, 
from  the  offices  of  the  company,  Nicholas  Lane.  Lombard  Street, 
London.  E.C. 

Leith. — The  Corporation  Tramways  Department  invites 
tenders  for  the  supply  of  a  motor  tower  wagon.  Tramways 
Manager,  165,  Leith  Walk. 

London. — November  I2th.  L.C.C.  (1)  Installation  at 
Colebrook  Row  Special  School,  Islington,  N.  95  lighting  points  : 
(2)  installation  at  County  Secondary  School,  Chelsea,  180  lighting 
points.     See  "  Official  Notices  "  to-day. 

The  L.C.C.  invites  persons  and  firms,  particularly  manufacturers, 
to  have  their  names  placed  on  the  list  of  those  from  whom  tenders 
for  supply  of  stores  and  execution  of  general  maintenance  contracte 
are  invited  by  it.     See  "  Official  Notices  "  to-day. 
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Manc\hester. — October  2!)th.  One  storage  battery, 
battery  booster  and  switchboard,  for  the  Corporation.  See  "  Official 
Notices"  October  17th. 

Tenders  are  invited  by  Mr.  Robert  Carlyle,  builder,  Elfinore 
Road,  Old  Traflford,  Manchester,  for  the  supply  and  erection  of  two 
new  o-ton  electric  derrick  cranes. 

\eatli.— (October  28th.  From  2,000  to  2,r)00  tons  of 
throuph  and  through,  or  small  steam  coal,  for  the  R.D.C.  electricity 
works,  Pourt  Sart.  Mr.  G.  H.  Thomson,  electrical  engineer,  12, 
Green  Street.  Neath. 

New  Zealand. — January  5th,  1914.  The  Christchurch 
City  Council  invites  tenders  for  series  street-lierhtinw  plant  (1,950 
metallic-filament  lamps)  and  accessories.  A  specification  can  be 
seen  at  the  B.  of  T.  C.I.  Department  in  London. 

Rathiuines  and  Ratho:ar.  —  November  4th.  The 
Council.  One  400-KW.  generating  set  (high-speed  engine  direct 
coupled  to  two  D.c.  dynamos  in  tandem).  See  "  Official  Notices ' 
October  r7th. 

Rhy], — November  19th.  One  160-kw.  Diesel  engine  set, 
for  U.D.C.     See  "  Official  Notices  "  October  17th, 

Spain. — November  16th. — The  municipal  authorities  of 
Glebe  (province  of  Alicante)  are  inviting  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  two  years, 

Trowbridjfe.— Messrs.  Samuel  Salter  &  Co.  (1913),  Ltd,, 
of  Howe  Mills  and  Stone  Mills,  are  inviting  tenders  for  fixing 
a  dynamo  for  115  volts,  200  amperes,  780  revolutions  per  minute, 
supplying  a  switchboard  with  about  10/12  ways,  and  wiring  for 
250  lights. 

Warring;ton. — The  electrical  engineer  has  been  in- 
structed to  obtain  tenders  for  a  supply  of  arc  lamp  carbons. 

West  Hartlepool. — October  27th.  Corporation.  Five 
car  trucks.    See  "Official  Notices '"  October  17th, 


CLOSED. 

Aostralia. — The  Australian  Mining  Standard  reports 
the  placing  of  the  following  contracts  : — 

Victoria.— P.M.G.— 

30  tons  bronze  wire,  JE2,593.— F.  Vanderkelen  &  Co. 
Department  of  Heme  Affair?, — 

Machinery   and   tools     for     electrical     workshops,     Canberra,     £529.— 
McPherson's  Proprietary,  Ltd. 

New  South  Wales.— Metropolitan  Board  of  Water  Supply  and 
Sewerage. — 

Centrifugal  pumps  and  electric  motors,  JE1,900.— ZoUner,  Ltd. 

South  Australia. — 

Westinghouse  brake  material,  £6,426.— Elder,  Smith  &  Co.,  Ltd. 

The  Mount  Morgan  Gold  Mining  Co.,  Ltd.,  have  placed  orilers 
for  the  supply  and  installation  of  complete  switchboards,  two 
turbo-alternators,  and  rotary  converter  of  1,500  kw  ,  with  the 
Australian  General  Electric  Co. — Mining  and  Engineering  Review. 

Belgium. — Nine  concerns — five  German  and  two  each 
Belgian  and  French— submitted  tenders  last  week  to  the  Belgian 
Post  and  Telegraph  Authorities  in  Brussels,  for  the  supply  of  a 
quantity  of  telegraph  cables  and  accessories,  the  lowest  offer  being 
that  of  Messrs.  J.  G.  Hiroux  &  Co.,  of  Brussels. 

Bolton, — The  Electricity  Committee  last  week  accepted 
the  tender  of  Messrs.  Musgrave  &  Sons  (Bolton)  for  the  supply  of 
air  pump  parts. 

Bradford. — The  tenders  of  Messrs.  F.  Parke  &  Co., 
Manchester  ;  Beecroft  &  Wightman,  Ltd.,  Bradford  ;  and  Jas. 
Rhodes  &  Co.,  Ltd.,  Bradford  ;  for  supplies  of  timber  for  tramcar 
bodies,  have  been  accepted  by  the  Tramways  Committee. 

The  following  tenders  for  supplies  of  machinery  and  equipment 
for  the  Thornbury  workshops  extension  have  been  accepted  by  the 
Tramways  Committee  : — 

Tangyes,  Ltd.    (Birmingham).— Armature    winding   machine,  £88;   and 

wheel  turning  lathe,  £808. 
Leeds  Engineering  Hydraulic  Co.,  Ltd.— Two  sets  hydraulic  jacks,  £230. 
Jas.  Keith  &  Blackman  Co.,  Ltd.— Smiths'  hearths  (two  single  and  one 

double),  £81, 

The  chairman  and  deputy  chairman  and  the  general  manager 
were  authorised  to  purchase  a  suitable^  punching  and  shearing 
machine. 

The  Tramways  Committee  has  recommended  the  purchase  of  20 
Dick-Kerr  standard  40-h.p.  motors,  at  £10i  each,  as  special  motors 
for  use  on  cars  on  the  through  service  between  Bradford 
and  Leeds. 

Canada. — Montreal. — The  Canadian  Engineer  states 
that  the  contract  foi*  the  electrification  of  the  Mount  Royal  tunnel 
has  been  awarded  to  the  Canadian  General  Electric  Co. 

Carlisle. — The  T.C.  has  accepted  the  tender  of  the  Union 
Electric  Co.,  Ltd.,  of  Tiondon,  for  two  motor-alternators,  complete 
with  switcbgear,  at  £900, 


Cleetborpes. — Messrs.  Chamberlain  ^-  llookham,  Ltd., 
have  received  the  Council's  contract  for  prepayment  meters. 

France. — The  French  Post  and  Telegraph  Authorities  in 
Paris  last  week  gave  out  contracts  for  the  supply  of  lead-covered 
telephone  cable,  as  follows : — Messrs.  Grammont,  of  Pont-de- 
Cherny,  one  lot  of  10  km.,  with  28  pairs  of  silk  and  cotton- 
insulated  conductors  ;  the  Societc  Industrielle  des  Telephones,  of 
Paris,  one  lot  ditto,  and  one  lot  of  15  km.  of  cable,  with  14  pairs 
of  conductors  ;  the  Ateliers  de  Construction  Electriques  du  Nord 
et  de  I'Est,  of  Jeumont  (Nord),  one  lot  of  10  km.  of  28  pair  con- 
ductor cable  ;  La  Socicte  Materiel  Telephonique,  of  Paris,  one  lot  of 
10  km.,  with  28  pairs  of  conductors,  and  one  lot  of  15  km.,  with  11 
pairs  of  conductors  ;  and  the  India-Rubber  and  Gutta-Percha  Co., 
of  Persan  (Seine  et  Oise).  one  lot  of  15  km.,  with  14  pairs  of 
conductors. 

Government  Contracts. — The  following  tenders  have 

been    accepted     during     the    past    month    by    the    Government 
Departments  named  : — 

War  Office, 
Electric  wire.— P.  Smith  &  Co.  (incorporated  in  the  London  Electric  Wire 
Co.  and  Smiths,  Ltd.) 

Crown  Agents  for  the  Colonies, 
Train-lighting  dynamos.— Mather  &  Piatt,  Ltd. 
Electrical  equipment  for  wagon  turntables, — Craven  Bros.,  Ltd. 
Insulators,  &C. — Siemens  Bros.  &  Co.,  Ltd. 
Electric  fans.— British   Westinghouse  Electric  and  Manufacturing  Co., 

Ltd. 
Telegraph  poles. — Siemens  Bros.  &  Co.,  Ltd. 
Telephone  switchboard.— Siemens  Bros.  &  Co.,  Ltd. 
Telephones,  &c.— British  L.M.  Ericsson  Manufacturing  Co.,  Ltd. 
Copper  wire,  <Sc.— Elliott's  Metal  Co.,  Ltd. 

India  Office  :  Store  Department, 
Accumulators.— Tudor  Accumulator  Co. 
Cables. — London  Electric  Wire  Co.  and  Smiths, 
Dynamo.— Laurence,  Scott  &  Co. 
Fans.— Crompton  &  Co. 
Motors.— Lancashire  Dynamo,  &c.,  Co. 
Searchlight  plant.—  Lancashire  Dynamo,  &c.,  Co. 
Switchboards.- Eckstein,  Heap  &  Co. 
Wire.— Elliott's  Metal  Co. ;  R.  Johnson  &  Nephew;  W.  Bain  &  Co, 

General  Post  Office. 

Manufacturing,  supplying,  drawing  in  and  jointing  a  cable  between  Liver- 
pool and  Birmingbam. — B.  I.  and  Helsby  Cables,  Ltd. 

Manufacturing,  supplying,  drawing  in  and  jointing  a  cable  between  London 
and  Birmingham. — Western  Electric  Co.,  Ltd. 

Telephone  exchange  equipment,  Aberdeen,  Brixton,  Chester  and  Dudley. — 
Western  Electric  Co.,  Ltd. 

Telephone  exchange  equipment,  Accrington  and  Portsmouth, — Automatic 
Telephone  Manufacturing  Co.,  Ltd, 

Telephone  exchange  equipment,  Grimsby,  Lowestoft  and  Stockport. — 
Siemens  Bros.  <S  Co.,  Ltd. 

Telephone  exchange  equipment,  Romford. — British  L.M,  Ericsson  Manu- 
facturing Co.,  Ltd. 

Telephone  apparatus. — Automatic  Telephone  Manufacturing  Co.,  Ltd.  ; 
B.I.  and  Helsby  Cables,  Ltd. ;  British  L.M.  Ericsson  Manufacturing 
Co.,  Ltd.  ;  General  Electric  Co.,  Ltd. ;  International  Electric  Co., 
Ltd. ;  London  Electric  Wire  Co.,  and  Smiths,  Ltd.  ;  Phoenix  Tele- 
phone and  Electric  Works,  Ltd.;  Sterling  Telephone  and  Electric 
Co,,  Ltd. 

Testing  apparatus. — Evershed  &  Vignoles,  Ltd. 

Telegraphic  cable. — Gallender's  Cable  and  Construction  Co.,  Ltd. 

Telephonic  cable.— B.I.  &  Helsby  Cables,  Ltd.;  W.  T.  Henley's  Telegraph 
Works  Co.,  Ltd. :  Johnson  &  Phillips,  Lt3. ;  Peel-Conner  Telephone 
Works,  Ltd. ;  Siemens  Bros.  <fe  Co.,  Ltd. ;  Western  Electric  Co  ,  Ltd. 

Insulators.— J,  Bourne  &  Son;  Doulton  &  Co.,  Ltd. ;  Taylor,  TunniclifE  and 
Co.,  Ltd. 

Metallic-filament  lamps. — Edison  &  Swan  United  Electric  Light  Co,,  Ltd, ; 
General  Electric  Co.,  Ltd. 

Bronze  wire  — T.  Bolton  &  Sons  ;  Shropshire  Iron  Co.,  Ltd, 

Galvanized  iron  wire.— Whiteoross  Co.,  Ltd. 

H.M.  Office  of  Works. 
Incandescent  electric  lamps. — Dick,  Kerr  &  Co,,  Ltd. ;      Maxim  Lamp 
Works,  Ltd. ;  Pope's  Electric  Lamp  Co.,  Ltd, 

H.M.  Office  of  Works  has  placed  a  contract  for  three  years'  supply 
of  fuseboards  and  distributing  switch  and  fuseboards  in  cast-iron 
and  teak  cases  with  Messrs.  Drake  s,  Gorham,  Ltd. 

Hereford. — The  contract  for  the  complete  installation  at 
the  Picture  House,  Berrington  Street,  has  been  placed  with  Messrs. 
Walker  <v  Co.,  of  Hereford. 

ReJ|»*hley. — Messrs.  Clougb,  Smith  &  Co.,  Ltd.,  London, 
have  secured  from  the  Corporation  the  oontraot  for  the  erection  of 
the  fi.fif  .^-volt  b'<'-b -tension  transmission  line  between  Keighlty 
and  Bingley,  at  £734. 

leig'liton  Buzzard. — Messrs.  Francis  Reade  &  Co.,  of 
Finchley,  have  just  completed  the  entire  installation  at  the  Grand 
Theatre,  Leighton  Buzzard.  Current  is  generated  by  a  plant  con- 
sisting of  a  Crossley  gas  engine  and  dynamo. 

Littleborougli. — The  Electricity  Committee  has  accepted 
the  tender  of  Mefsrs.  W.  T.  Hf nley's  Telegraph  Works,  Ltd.,  for  the 
laying  of  cable  from  Victoria  Street  to  Joseph  Street. 

Maidstone. — The  Corporation  has  given  an  order  for 
switchboard  extension  to  Messrs.  Drake  &  Gorham,  Ltd. 

Malvern. — The  U.D.C.  has  accepted  the  tenders  of 
Messrs.  Wilesmith  &  Son  and  the  South  Wales  and  Cannock  Chase 
Coal  Co.  for  the  supply  of  from  ;i50  to  400  tons  of  coal  for  the 
electricity  works. 

Xew  Zealand. — The  Christchurch  Municipal  Council 
has  accepted  the  tender  of  Messrs.  TurnbuU  &  Jones  for  converters 
in  connection  with  the  Lake  Coleridge  hydro-electric  supply 
scheme. — Tenders, 

^Co)(timied  on  jiage  6^^.) 
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THE  ELECTRICALLY- PROPELLED  CARGO  VESSEL  *'TYNEMOUNT." 


O-V  several  occasions  we  have  published  particulars  of  the 
vessel  which  has  Ijeen  under  construction  on  the  Tyne  for 
service  on  the  Canadian  canals  and  lakes,  and  which  is  the 
first  important  example  of  an  electrically-propelled  cargo 
vessel  built  in  this 
country.* 

We  are  now  enabled 
by  the  courtesy  of  the 
Electric  Marine  Pro- 
pulsion Co.,  Ltd.,  to 
whose  order  the  vessel 
has  been  built,  to  re- 
produce a  number  of 
photographs  of  the 
machinery,  and  to  give 
a  description  of  the 
installation  in  its  final 
form. 

The  system  of  elec- 
tric drive  is  that  '- 
designed  by  Mr. 
Henry  A.  Mavor,  who 
has  described  the 
system  and  discussed 
its  advantages  in 
papers  before  several 
societies. 

This  system  has  for  its  special  object  the  simplification  of 
the  electric  equipment.  Many  applications  of  electric  power  have 
been  made  to  marine  propulsion,  but  hitherto,  with  the  exception 


easier  for  continuous  current  under  ordinary  conditions  than 
for  alternating  current.  The  disadvantages  attache*!  Uj  the 
use  of  alternating  current  in  respect  of  regulation  are  associated 
with  the  greater  number  of  conductors,  and  particnlarly  with 


The  '"Tynemount." 


the  property  of  a.c.  motors,  that  the  speed  of  the  motor 
bears  a  fixed  ratio  to  the  speed  of  the  generator,  and  that  any 
departure  from  this  speed  is  associated  normally  with  loss  of 


View  of  the  Engine  Room,  Starboard  Side,  Showing  one  Generating  Set. 


of  the  EJeclrir  Arc,  propelled  on  this  system  and  built  in  1 9 1 1 , 
and  the  U.S.  ship  Jupilor,  continuous  currents  only  have  been 
used,  the  reason  being  that  regulation  of  speed  and  control  is 

*  Electrical  Review,  September  22nd,  1911  ;  September  20th, 
1912  ;  and  September  26th,  1913. 


efficiency  and  with  more  or  less  complicated  devices  for 
changing  the  frequency. 

In  the  system  under  notice  these  difficulties  are  over- 
come by  the  use  of  more  than  one  frequency  applied  to 
each  individual  motor.     The  currents  of  different  frequency 
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REGULATOR     AND     CONTKOLLER     BARBELS     ARE     INTERLOCKED     SO     THAT 

THE     CONTROLLER    BARREL     CAN     BE     OPERATED     ONLY     WHEN 

THE    REGULATOR     RESISTANCE     IS     ALL     IN     THE     EXCITER     FIELD     CIRCUIT 

[ 
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TEGULATOR  No    1 

OPERATING  POSiTION- 
ALL  RESISTANCE  IN  . 
NORMAL  RUNNING  POSITION- 
HALF  RESISTANCE  STEPS  IN 
MANOEUVRING  POSITION   - 
ALL  REStSTANCE  OUT  . 


REGULATOR  No    2 


are  carried  in  independent  mutually  non-inductive  circuits, 
the  magnetic  systems  being  entirely  independent,  but  opera- 
ting upon  a  common  rotor,  so  that  their  mechanical  effects 
can  be  superposed  and  the  power  transmitted  in  the  separate 
circuits  combined  to  produce  the  required  mechanical  effect. 
The  required  currents 
may  be  obtained  from 
one  or  more  gener- 
ators. 

The  method  of  con- 
trol entirely  dispenses 
with  the  stopping  and 
starting  of  the  Diesel 
engines  for  manoeuv- 
ring, an  operation 
which,  in  itself  some- 
what difficult,  be- 
comes impossible  if  a 
liberal  supply  of  com- 
pressed air  be  not 
available.  To  keep  up 
a  supply  of  compressed 
air  for  manoeuvring  a 
vessel  in  the  locks  and 
channels  of  a  canal 
involves  the  upkeep 
of  a  very  expensive 
and  inefficient  air- 
compressing  plant, 
and  the  dispensing 
with  this  auxiliary  is 
a  very  important  fea- 
ture of  the  system. 
It  is  also  advantageous  to  ha^e  two  units,  each  capable 
of  driving  the  ship,  so  that  in  the  event  of  any  interruption 
to  the  running  of  either,  the  vessel  is  still  under  control. 

The  vessel  has  been  built  by  Messrs.  Swan,  Hunter  and 


HALF-SPEEO  AHEAD, 
FULL-SPEED  AHEAD, 


HALF-SPEED  ASTERN, 
FULL-SPEED  ASTERN. 


-     FINGERS  SHOWN  THUS  o 


Diagram  of  Electrical  Connections. 


Wigham  Richardson,  litd.,  of  Wallsend,  and  is  250  ft.  in 
length  by  42  ft.  G  in,  beam  and  19  ft,  depth  moulded.  It 
has  two  masts  ;  there  is  one  steel  deck,  and  three  cargo 
holds,  with  seven  large  hatches.  On  the  deck  are  steam 
winches  for  Avorking  the  cargo  with  three   3-ton  derricks ; 

there  is  also  a  steam 
windlass  and  steam- 
steering  gear.  Electric 
light  is  fitted  through- 
out. The  auxiliary 
machinery  is  supplied 
with  steam  from  two 
Cochran  donkey 
boilers  fired  by  means 
of  oil  fuel. 

The  vessel  has  a 
double  bottom 
throughout,  adapted 
for  carrying  water 
ballast  and  oil  fuel. 
There  are  also  two 
tanks  for  oil  fuel  on 
the  deck. 

The  machinery  is 
accommodated  right 
aft  under  the  poop. 
The  prime  movers  of 
the  installation  consist 
of  two  six  -  cylinder 
high-speed  engines  of 
the  well  -  known 
"  Mirrlees  -  Diesel  " 
type,  as  manufactured 
by  Messrs,  Mirrlees,  Bickerton  &  Day,  Ltd.,  Hazel  Grove,  near 
Stockport,  They  are  each  capable  of  developing  300  b.h,p,  at 
400  K. P.M.  on  the  four-stroke  cycle,  the  diameter  of  the  cylinders 
being  12  in.  and  the  stroke  13^  in.  The  engines  are  totally 
enclosed,  and  forced  lubrication  is  employed  throughout. 

A  substantial  bedplate,  cast  in  two  pieces  and  bolted 
together,  joins  with  the  alternator  bedplate  at  the  fly-wheel 
end  of  each  engine,  the  whole  being  secured  to  the  raised  engine 
seatings,  which  form  part  of  the  ship's  structure  on  both  port 


COUPLE  FINGERS  1    and    2.  3    and 
|2      .,    '0,  4      .,     ■ 
■'        U       .,     13     B       .,     1 


Main  and  Exciter  Switches  with  Interlocking  Gear. 


Exciter  Switch  Removed  prom  Case. 


Main  Switch,  with  Tank  Lowered. 


Main  Switch  in  Plan. 
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and  starboard  sides  of  the  en<^ine  room.  The  six  cylinders 
of  the  engine  are  divided  into  two  groups  of  three  cylinders 
each,  the  vertical  shaft  which  drives  the  cam  shaft  being 
placed  between  the  two  groups.  The  crankshaft  is  made  in 
two  pieces,  the  gear  wheel  which  transmits  the  motion  to  the 
vertical  shaft  being  bolted  between  the  two  flanges  of  the  central 
coupling,  and  these  flanges  are  turned  solid  with  the  shafts. 

The  engines,  which  are  coupled  to  the  alternators  in  the 
usual  manner,  are  placed  at  the  forward  end  of  the  machinery 
epace  on  the  port  and  starboard  hides.  Hand  lever  barring 
gear  is  provided  for  turning  the  engine  into  the  starting 
position.  Starting  is  effected  by  means  of  compressed  air, 
three  cylinders  only  being  fitted  with  starting  valves.  Tliese 
are  arranged  on  the  three  cylinders  at  the  fly-wheel  end  of 
the  engines,  and  their 
operation  is  rendered  easy 
for  the  engineers  in  charge 
by  a  system  of  bell  crank 
levers  and  coupling  rods, 
transmitting  the  motion 
from  a  control  pillar  placed 
on  the  engine  room  floor  in 
close  proximity  to  the  air 
receivers  of  the  engines. 
A  device  for  stopping  the 
engine  and  means  of  con- 
trolling the  amount  of  air 
dehvered  by  the  air  com- 
pressor are  also  provided 
on  the  same  control  pillar. 
Near  at  hand  is  the  elec- 
tric controller  of  the  trans- 
mission system,  the  whole 
providing  a  compact  and 
centralised  arrangement  for 
the  oparation  of  the  propelling  machinery. 

At  the  after  end  of  each  engine  a  three-stage  air  com- 
pressor is  fitted,  direct  driven  from  an  extension  of  the  engine 
crankshaft.  This  extension  also  provides  means  for  driving 
the  lubricating  and  circulating  water  pumps. 

The  two  groups  of  cylinders  comprising  each  engine  are 
carried  by  two  enclosed-type  columns,  each  cast  in  one  piece 


The  valves  are  situated  in  the  cylinder  covers,  the  fuel 
valve  being  of  the  ordinary  needle  type  opening  vertically  up- 
wards ;  the  exhaust  and  air  valves  open  downwards,  and  all 
are  operated  by  cams  and  levers  in  the  usual  way. 

An  important  feature  of  these  levers  is  the  proviaion  of  a 
hinged  and  bolted  joint  in  each,  which  allows,  by  the  undoing 
of  one  bolt,  any  lever  to  be  folded  back,  and  by  this  meaiw 
the  work  of  withdrawing  the  valves,  is  reduced  to  a  minimum. 
All  the  valve  seats  are  made  separate  from  the  cylinder  covers. 


One  of  the  300-b.h. p.  Diesel  Electric  Generating  Sets  on  the  "Tstnemount." 


and  can  be  withdrawn  bodily  with  the  valves.  Spare  valves 
and  seatings  are  carried,  and  thus  all  grinding-in  can  be 
done  on  the  bench  at  the  engineer's  convenience. 

The  pistons  are  of  the  trunk  pattern,  and  have  separate 

heads,  and  the  top  ends  of  the  connecting  rods  are  fitted 

with  gun-metal  bushes  working  on  case-hardened  piston  pins. 

The  fuel  pumps  for  deb'vering  oil  to  the  cylinders  are 

situated  on  either  side 
of  the  vertical  shaft 
gear-casing,  and  are 
driven  by  eccentrics 
from  the  camshaft. 
Each  of  these  eccen- 
trics operates  a  small 
crosshead,  to  which  are 
fitted  the  three  plungers 
of  each  pump.  Fuel 
oil  is  fed  by  gravity  to 
the  fuel-pump  suction 
chamber  from  the  ready- 
use  tanks,  which  are 
situated  on  the  for- 
ward bulkhead  of  the 
engine  room.  The 
amount  of  oil  passing 
through  the  cylinders 
is  determined  by  the 
governor,  which  is  fitted 
on  the  upper  portion  of 
the  vertical  shaft  :  a 
system  of  coupling  roils 
and  levers  is  connected 
from  the  governor  arm 
to  a  small  spindle  pass- 
ing through  the  fuel- 
pump  suction  chamber, 
and  to  this  spindle 
tappets  are  fixed  which 
determine,  according  to 
the  position  of  the 
governor,  the  length  of  time  the  fuel-pump  suction  valves 
remain  off  their  seats,  and  until  the  suction  valves  are 
closed  no  oil  will  be  delivered  to  the  fuel  valves  on  the 
cylinder  covers. 

The  circulating  water  after  passing  through  the  engines 


View  of  Engine  Room,  Looking  Aft,  Showing  Propeller  IVioTOR. 

and  provided  with  inspection  doors  of  ample  size.  To  these 
columns  on  the  front  or  cam-shaft  sides  of  the  engines,  cast- 
iron  brackets  are  fixed  which  support  grating  platforms 
running  along  the  whole  length  of  each  engine  on  the  front  side ; 
these  platforms  provide  easy  access  to  the  valve-gear  and  valves. 


6(54 


THE    ELECTRICAL    REVIEW.    [Voi.73.  no.  i,874,  octobeb  24, 1913. 


goes  to  the  exhaust  pipes,  which  are  water-cooled.  From 
thence  it  passes  from  each  engine  through  a  water-flow 
indicator  into  a  branch  piece  from  which  two  pipes  are  led, 
one  pipe  going  to  the  discharge  valve  on  the  ship's  side, 
and  the  other  by  means  of  a  by-pass  to  the  suction  side  of 
the  circulating  pump.  By  this  means  warm  water  can 
be  mixed  with  the  incoming  water  from  the  weed  traps  when 
the  ship  is  sailing  in  cold  waters.        When    the    ship  is 


with  the  propeller  is'now  reduced  to  60  r.p.m.  One  of  the 
engines  only  is  available,  but  as  the  speed  of  the  ship  is 
reduced  to  about  three-quarters  of  the  normal,  half  of  the 
total  H.p.  is  ample,  and  the  great  advantage  is  obtained  of 
being  able  to  shut  down  entirely  that  part  of  the  plant 
which  is  not  required  at  the  low  speed.  It  will  be 
noted  that  the  two  alternators,  when  both  are  at  work, 
are  connected  to  entirely  separate  circuits,  and  they  are, 
therefore,  never  run  in  parallel.  The 
paralleling  of  two  alternator?,  necessitating 
that  they  should  be  run  up  to  speed  and 
synchronised  before  being  switched  on  to 
the  load,  is  quite  unsuitable  for  ship  work ; 
this  operation  not  only  requires  skill  and 
care,  but  would  involve  considerable  delay 
in  starting  the  propeller  motor.  The 
motor  is  readily  reversed  by  interchanging 
the  connections  of  two  of  the  phases. 

The  switchgear  by  means  of  which  the 
necessary  changes  of  connection  are  made, 
is  extremely  simple  ;  it  consists  of  two 
parts  : — A  main  switch  of  the  tramway 
controller  type  having  five  different 
positions,  "  full  ahead,"  "  half  ahead," 
"  stop,"  "  half  astern,"  "  full  astern  "  ; 
and  a  second  switch,  the  purpose  of 
which  is  to  introduce  resistance  into  the 
shunt  circuit  of  the  exciter. 

The  contacts  of  both  switches  work 
under  oil,  but  it  is  inadvisable  that 
the  contacts  of  the  main  switch  should 
be  required  to  break  the  large  main 
current  flowing  to  the  motor.  The 
two  switches  are  therefore  interlocked 
so  that  it  is  impossible  to  work  the  main 
switch  except  when  all  the  resistance  has 

There  is  then 
practically  no  excitation,  and  the  whole  system  is  "  dead." 
With  the  resistance  in  the  exciter  field  circuit,  the  main 
switch  can  be  moved  to  any  one  of  its  four  working  positions, 
and  when  the  main  connections  have  been  made  for  the  new 
running  position,  the  shunt  switch  lever  is  pulled  over  so 
as  to  cut  out  the  resistance  and  restore  the  excitation.    Until 


Motor  with  Guard  Plate  Removed,  Showing  Windings 

running  in  fresh  water,  it  will  be  possible  by  means  of  a        been  introduced  into  the  exciter  field  coils 

special  arrangement  to  pass  the  hot  circulating  water  from 

one  engine  into  the  feed  tank  of  the  donkey  boilers.     When 

the  engines  have  been  stopped  and  are  cooling  down,  it  has  been 

arranged  that  the  sanitary  pumps  may  pass  circulating  water 

through  them  and  thus  lessen  the  chances  of  precipitation  of 

salts  or  alkaline  matter  in  the  jackets. 

The  electrical  equipment  consists  of  two 
Mavor  &  Coulson  three-phase  alternators, 
each  direct  coupled  to  one  of  the  Diesel 
engines.  The  alternators  when  running 
at  their  normal  speed  of  4(t0  r.p.m.  each 
give  an  output  of  270  amperes  at  500  volts 
per  phase,  which  absorbs  the  full  power  of 
the  engine.  They  are  provided  with  six 
and  eight  poles  respectively,  making  the 
frequency  of  the  current  20  periods  per 
second,  and  20*6  periods  per  second 
respectively. 

An  exciter  is  direct-coupled  to  each 
alternator,  and  is  capable  of  giving  an 
exciting  current  of  30  amperes  for  normal 
working,  which  can  be  increased  up  to 
5(t  amperes  whilst  man(L'Uvring. 

The  current  from  these  two  generating 
sets  is  led  to  a  5(MJ-b,h.i>.  Mavor  &  Coulson 
patent  induction  motor  of  special  con- 
struction. 

The    rotor   of   this    motor    is  of  the 
squirrel-cage  type,  but  the  statoris  provided 
with  two  different  and  entirely  separate 
windings,  one  of  30  and  the  other  of  40 
poles.      When   these    two   windings   are 
supplied  with  current   at  20  and  2(;-G  periods  respectively, 
they  give  the  same  synchronous  speed  of  80  r.p.m.  The  motor 
will  then  absorb  the  full  power  of  both  engines  and  drive 
the  propeller,  to  which  it    is  direct   coupled,   at  a   speed 
of  78  R.P.M.     This  propeller  speed  corresponds  to  the  fastest 
speed  of  the  vessel. 

In  order  to  obtain  a  slower  speed  the  connections  are 
altered  so  that  the  alternator,  giving  20  periods,  supplies 
the  40-pole  winding  of  the  motor;  the  alternator  giving  20"G 
periods  can   be   shut  down  and  the  30-polc  winding  of  the 


motor  is  also  out  of  use.   The  synchronous  speed  of  the  motor 


Stator  of  Propeller  Motor  under  Construction. 

the  main  switch  is  definitely  on  one  set  of  contacts,  the 
shunt  switch  is  locked,  so  that  the  excitation  cannot  be 
restored.  A  diagram  of  the  connections  is  shown  on  page  GO 2. 

It  will  be  seen  that  the  whole  handling  of  the  ship  can  be 
carried  out  by  means  of  two  levers  which  are  so  interlocked 
as  to  be  practically  fool-proof.  In  the  present  instance  these 
switches  are  in  the  engine-room,  but  it  is  evident  that  by 
lengthening  the  connecting  cables  they  could  be  placed  on  the 
navigating  bridge. 

The  number  of  electrical  instruments  provided  has  been 
kept  down  to  a  minimum.     There  are  provided  only  one 
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ammeter  and  one  voltmeter  for  each  alternator, and  an  ammeter 
and  voltmeter  for  each  exciter.  The  handling  of  the  switch- 
gear  is  80  simple  that  there  is  no  necessity  for  multiplication 
of  measuring  instruments. 


MUNICIPAL     ELECTRICAL     ENTERPRISE 
IN     GERMANY. 


jECriONhU       ELEVAflCN 


I 


PLAN 

Abbangement  op  Generating  Sets  and  Propehjng  Motor  on  the 


The  electrical  drive  permits  the  speed  of  the  ship  to  bu 
altered  without  altering  the  engine  speed.  It  also  permits  a 
convenient  gear  ratio  to  enable  the  engines  and  the  pro- 
peller respectively  to  be  run  at  their  most  elHcieut  speeds, 
and  provides  for  the  ready  reversal  of  the  propeller  while 
the  engines  continue  to  run  in  their  normal  direction. 

In  addition  to  the  above  advantages,  it  is  found  that  in 
many  cases  the  system  will  allow  of  a  reduction  in  the 
machinery  space,  and  also  in  the  bunker  space  required,  thus 
increasing  the  cargo  capacity  of  the  vessel.  As  a  subsidiary 
advantage,  it  lends  itself  readily  to  distant  control,  and  in  any 
case  where  it  may  be  found  advisable,  the  switchgear  can  be 
put  on  the  bridge  and  the  control  of  the  motor  driving  the 
propeller  placed  in  the  hands  of  the  navigating  officer. 

It  is  anticipated  that,  compared  with  a  mechanically -geared 
or  direct-connected  Diesel-engine  equipment,  the  electrical 
equipment  will  offer  very  material  advantage  in  the  operation  of 
tJje  yeesel  in  the  special  circumstances  under  which  it  is  placed, 


The  followin?  information  is  from  a  report  by  H.M.  Commercial 

Attafjhe  for  Germany  (Mr  F.  Opp-^nheimer),  on  t*^'    '•  -  f  .-'f-c- 

tricity    in  that  country  by  the  chief  workn  in  v. 

cerna   and  public  bodies  are  j  natly  interested,  which  wiU  ahortly 

be  iflHued  :  — 

The  works  for  the  oupply  of  electricity,  like  those  for  the  eapplj 
of  gas  and  tramwavd,  were,  in  Germany,  at  first  purely  private 
ventures.  Thouirh  owned  by  private  com- 
panie".  these  enterpri.aes  partook  of  the 
character  of  monop-jlies  — not  necpwarily 
legally  secured.  The  ritrhts  of  the*€  com- 
panies rested  upon  conceaaions  which,  owinj; 
to  the  inexperience  of  mnnicipal  bodies, 
tended  to  work  preatly  in  favour  of  the  com- 
panies. In  consequence,  there  followed  a 
period  of  reaction  in  favour  of  munifipal 
trading.  It  was  hoped  that  these  quaai- 
monopolies  would  thu"?  be  converted  into  a 
source  of  profit  to  the  municipality,  and  that 
the  interests  of  the  consumers  would,  at  the 
same  time,  be  more  thorouprhly  safe^fuarded 
against  the  high-handed  methods  sometimes 
adopted  by  the  private  companies. 

Within  recent  years,  however,  opinions 
concerning  more  especially  the  supply  of 
electricity  have  undergone  further  changes  : 
at  present  the  tendency  is  all  in  favour  of 
a  combined  system,  under  which  the  enter- 
prises are  managed  by  a  private  company, 
in  the  working  of  which  the  interest  of 
the  community,  as  such,  is  safeguarded  by  a 
participation  in  the  capital  and  in  the 
management  of  the  company.  This  com- 
bined system  has  found  favour  with  the 
municipalities  and  the  companies  alike. 

The  municipalities  admit  that  a  purely 
public  enterprise,  municipally  managtd,  has 
been  found  too  inelastic  to  move  as  rapidly 
as  modern  circumstance^of  trade  and  industry 
may  require  ;  that  the  best  manaeers  cannot 
be  secured  among  municipal  oflBcials  with 
only  municipal  pay  ;  that  the  town  councils 
as  controlling  bodies  show  a  lack  of  tech- 
nical understanding :  that  the  expected  profits 
have  failed  to  realise  because  the  rate  of 
charges  bad  to  be  unduly  lowered  in  deference 
to  the  demands  of  the  people's  representatives, 
or  because  wages  had  to  be  unduly  increasei?. 
The  profits  under  public  management  were 
further  curtailed  by  unavoidable  concessions 
to  the  public  of  unprofitable  lines,  low  tariffs, 
a  certain  luxury  in  the  rolling-stock,  kc. 
In  the  case  of  the  supply  of  electric  power 
more  especially,  a  great  freedom  in  nego- 
tiating contracts  with  important  consumers 
has  proved  essential  ;  hard-and-fast  tariffs 
are  impracticable,  because  large  consumer?, 
whom  it  is  essential  to  secure,  demand  an 
individuui  treatment  which  necessitates  dis- 
cretion. 

More  important  than  these  is  the  con- 
sideration that  electrical  works,  for  technical 
and  economic  reasons,  must  aim  at  supplying 
the  largest  possible  area — for  thus  alone 
can  electric  power  be  profitably  supplied  at 
low  rates — so  that  in  many  cases  a  stage  is 
reached  where  the  system  ought  to  be 
extended  beyond  tht  boundaries  of  the 
municipality.  Technically,  the  supply  of 
such  vast  areas  has  become  possible  only 
within  a  comparatively  recent  period  :  nothing, 
in  fact,  has  tended  more  thoroughly  to  under- 
mine the  traditional  ideas  as  lo  the  a«iv3n- 
tages  of  municipal  trading  so  far  as  the 
supply  of  electricity  is  concerned.  It  is  also  a  notorious  fact 
that  the  smaller  communities  prefer  entering  into  contracts 
for  the  supply  of  light,  power,  Xc,  with  private  concerns 
rather  than  with  their  larger  neighbours,  of  whom  they  are  both 
jealous  and  suspicions. 

Occasionally,  too.  cases  have  occurred  in  which  municipalities 
have,  for  financial  reasons,  favoured  an  enterprise  under  private 
rather  than  under  municipal  management ;  they  shirked  the  neces- 
sity of  increasing  their  debt  because  they  suspected  that  the  Central 
Government  would  not  give  the  necessary  consent  to  increased 
borrowing. 

Occasionally,  too,  the  force  of  circumstances  has  led  communities 
to  consent  to  a  combined  private  enterprise  ;  they  had  hesitated 
too  long  in  extending  the  area  of  their  own  works,  and  when  they 
wished  to  expand  they  found  that  private  companies  were  too  firmly 
established  outside  their  very  gates  to  abandon  the  field  on  reason- 
able terms. 

Private  companies  have  favoured  a  combined  working  for  a 
variety  of  reasons,  quite  apart  from  any  considerations  which  may 
prompt  («)  firms  manufacturing  electro- technical  appliances,  or  C-^) 
mining  concerns  with  the  necessary  supply  of  coal,  lignite  Or 
power,  to  take  ^  bhare  in  electrical  worlds. 


'TVNEMODNT." 
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The  chief  iiiduoement  for  private  concerns  to  work  electrical 
enterprises  with  a  municipality  as  a  partner  is  the  g^reater  facility 
then  afiforded  of  financing-  enterprises  of  the  necessary  modern 
dimensions.  Municipal  credit,  which  is  cheaper  than  private,  can 
help  them,  for  example,  in  the  following  different  ways  : — 

1.  The  municipalities  gruarantee  the  loans  necessary  for  the  mixed 
works,  and  this  results  in  an  easier  issue  and  a  lower  rate  of  interest. 
Thus  a  laro-e  share  of  the  necessary  capital  can  be  procured  by  way 
of  loans,  and  the  issued  share  capital  remains  low  and  yields  a 
higrher  return. 

2.  The  municipalities  themselves  effect  the  loans  and  place  the 
capital  thus  procured  at  the  disposal  of  the  common  enterprise. 

3.  Municipalities  purchase  or  build  with  their  own  issues,  tram- 
way lines,  small  graus:e  lines,  ifcc,  and  subsequently  leave  their 
manaerement  to  mixed  works. 

1.  The  municipalities  reserve  the  rigrht  to  take  over  a  part  of  the 
share  capital  of  the  mixed  works. 

Agfain,  it  is  notorious  that  many  advantages,  especially  from 
official  quarters,  can  be  more  easily  obtained  if  the  works  are  mixed 
rather  than  private — not  only  from  the  municipal  authorities  them- 
selves, but  also  from  the  district  or  provincial  authorities,  e.g.,  in 
connection  with  the  use  of  roads,  thorougfh fares,  kc. 

Force  of  circumstances  has  ag:ain  at  timf  s  prompted  the  scheme 
of  mixed  concerns,  cases  in  which  the  combined  working-  is  the 
result  of  a  compromise.  Repeatedly  the  field  was  found  no  longer 
free  for  a  private  venture  :  there  were  municipal  works,  however 
inefficient,  already  in  existence  which  were  used  as  a  start.  Muni- 
cipalities, moreover,  were  disinclined  to  give  up  the  use  of  their 
,  streets  and  thoroughfares  to  a  private  company  without  a  certain 
municipal  control  in  the  enterprise. 


PORTHOOMINQ  EVENTS. 


CONTRACTS  CLOSED. 


Physical  Society  of  London.— Fridav.  October  24^h.  At  f,  p.m.  At  the 
Imperial  CoUofie  of  Roi'iiec,  Impovial  Institute  Road,  South  Kcnsinftton, 
S.W.  Parors  on  "The  Ico  Calorimeter,"  by  Mr.  Ezpr  Griffiths,  B.Sc.  ; 
"  An  Electrostatic  OsciUoi^rapb,"  by  Messrs.  H.  Ho  and  S.  Koto. 

Institution  of  Mechanical  Engineers.— Friday,  October  24th.  At  8  p.m. 
Paper  on  "  Modern  Flour  Millinf,'  Machinery, "  by  Mr.  R.  B.  Creak. 

Manchester  Assoeintion  of  Engineers.- Saturday,  October  2.'5ih.  At 
"Masonic  Room,"  Granil  Tfitel,  Aytonn  Btree^,  Mn.nchester.  Paper  on 
"  EnKineering  Workshop  Organisation,"  by  Mr.  Hans  Renold. 

Institution  of  Electrical  Engineers  (Western  Section).— Monday,  October 

27th.  At  3  30  p  m.  At  Merchant  Ventnrer'R  Technical  College,  the 
University,  Bristol.  Address  bv  M'.  H.  Faraday  Proctor,  chairman.  At 
1130  a.m.  Visit  W.  D.  &  H.  O.  Wills,  Ltd.,  factory.  At  7  p.m.  Annual 
Dinner  at  Royal  Hotel,  College  Green, 


Institute  of  Marine  Engineers. 

sion  on  Fuel  Test. 


-Monday,  October  27th.    At  8  pm.    Discus- 


Association  of  Electrical  (Station)  Engineers.— Tuesday,  October  28th. 
At  7.30  p.m.  At  Ohant'os  Hall,  Maiden  Lane,  London,  W.C.  General 
nieetine. 

Wednesday,  October  20th.  At  8  p.m.  At  the  Old  George  Hotel, 
Brieente,  Leeds.    General  meetine. 

Thursday,  October  31th.  At  7  30  p.m.  At  the  School  of  Techno'ogy, 
Manchester,  Paper  on  "Scientific  Measuring  Instruments,"  by  Mr.  T.  B. 
Wallis. 

Association  of  Mining  Electrical  Engineers.— Saturday,  October  25th.  At 
4.30  p.m.  At  Roval  Technical  OlleRe.  Glasgow.  Joint  meetine  with 
National  Association  of  Colliery  Managers.  Paper  on  "  Power  Trans- 
mission," by  Mr.  W.  H.  Telfer. 

Batti-Wallah's  Society.— Friday,  October  31st.'   Smoking  concert. 

Greenock  Electrical  Society.— Friday,  October  31st.  At  7.4.5  p.m.  At  Tem- 
pn-ance  Institute,  West  Stewart  Street.  Papers  on  "The  Principles  of 
the  S^eam  Engine,"  by  Mr.  J.  Frew;  and  "Boiler  Inspection,"  by  Mr, 
G.  R.  Reid. 

North-East  Coast  Institution  of  Engineers  and   Shipbuilders.— Friday, 

October  31st.    At  7.30  p.m.    At  Bolbeo  Hall,  Newcaatle-on-Tyne.    General 
meeting. 


Junior   Institution  of  Engineers.— Friday,  October  31st. 
Street,  Westminster. 


At  39,  Victoria 


Salford  Technical  and  Engineering  Association.— Saturday,  November  Ist. 
At  7  p.m.     Ac  Royal  Technical  Institute,  Peel  Park.     Short  Papers. 


(^Contituied  from  page  060.) 


London. — The  Langdon-Davies  Motor  Co.  have  received 
the  annual  contract  from  the  General  Post  Office  for  the  supply  of 
A.c.  motors  for  1913-14. 

L.C.C. — The  following  tenders  have  been  received  by  the  L.C.C. 
for  electrically  lighting  two  schools  : — 

Royal  Hill  School,  Greenwich — 


Arthur  Newman.  Ltd.   . . 

C.  H.  Oathcart  &  Co. 
Alpha  Manufacturing  Co. 

Cunningham,  Ltd 

G.  P.  Ratcliff&  Co. 
A.  J.  Howens 


Middle  Row  School,  Kensington — 

Arthur  Newman.'Ltd 

W.  Mackie  &  Co 

H.  J.  Cash  &  Co..  Ltd.      .  . 

G.  B.Taylor  &  Co 

E.  Lawrance  &  Sons,  Ltd. 

G.  F.  Ratcliff  &  Co 


(accepted 


(accepted) 


^148 
165 
17a 
174 
334 
£81 


£460 
471 
479 
492 
670 
699 


The  L  n.C.  Fire  Brigade  Committee  reports  that  J.  C.  Braun, 
Premier-Werke,  A.G.,  Niirnberg,  hf^ving  gone  into  liquidation,  have 
notified  their  inability  to  supply  the  petrol-electric  chassis  for  an 
escape  van  ordered  from  them  at  £930.  The  offer  of  Magirus, 
Ewald  und  Lieb  to  supply  two  Magirus  ladders,  for  £1,200,  has  been 
accepted,  and  the  offer  of  Cedes  Electric  Traction,  Ltd.,  to  supply, 
for  £2,200,  two  petrol-electric  chassis  for  fitting  to  Magirus  ladders, 
and  the  fitting  of  the  chassis  to  the  ladders,  has  been  approved. 
The  contract  for  the  engines  is  to  be  sublet  to  J.  Tylor  &  Sons. 

Sheffield. — The  City  Council  has  accepted  the  tender 
of  the  Electricity  Department  to  wire  the  Brightside  baths  at  about 
£38  17s. 

South  Afriea. — The  South  African  Railways  and 
Harbours  Administration  has  accepted  the  tender  of  the  A  E.G. 
Electrical  Co.,  of  South  Africa,  Ltd.,  for  the  supply  of  .36,000 
train  lighting  lamps  to  specificat^ion,  and  those  of  Orenstein- Arthur 
Koppel,  Ltd.,  for  the  supply  of  10  miles  of  train  track,  24-in.  gauge, 
16-lb.  section,  complete  with  sleepers  and  fastenings,  and  l.")0  side- 
tipping  trucks. — African  World. 

Stafford. — The  contract  for  the  installation  of  the  new 
building  for  the  Stafford  Co-operative  Society  has  been  received  by 
the  Mechanical  and  Electrical  Engineering  Co.,  of  Walsall. 

Walthamstow. — The  T.C.  has  accepted  the  tender  of 

J.  Baker  &  Co.  for  a  supply  of  a  dozen  sppcial  tramcar  axles,  at 
£3  3r'.  per  axle,  and  that  of  W.  T.  Henley's  Telegraph  Works,  Ltd., 
for  feeder  cable. 

Warrinsrton. — The  tende.-  of  the  St.  Helen's  Cable  and 
Rubber  Co.,  Ltd.,  has  been  accepted  by  the  Electricity  Committee, 
at  £171,  for  the  supply  of  three  sets  of  tires,  with  1,200  miles 
guarantee. 

The  Corporation  switchboard  extension  contract  has  been  awarded 
to  Messrs.  Drake  k  Gorham,  Ltd. 


NOTES. 


The  Royal  Mint  Report. — The  annual  report  of  the 

Deputy-Master,  Sir  Thomas  Elliott,  shows  that  during  1912 
171  million  coins,  the  highest  fisrure  on  record,  were  produced. 
Of  this  total  1622  million  were  for  Imperial  issues,  and  8i  million 
for  Colonial  us«.  Of  the  Imperial  coinaees,  which  exceeded  by 
nearly  M  million  any  previous  total,  .SGi  million  pieces  were 
gold,  49  million  silver,  and  77  million  bronze. 

The  figure  for  bronze  coins  is  nearly  double  the  average 
of  recent  years,  and  the  unprecedented  demand  was  un- 
doubtedly due  to  the  increased  use  of  small  change  rendered 
necessary  in  the  payment  of  wages  by  the  operation  of  the 
National  Insurance  Act.  The  net  profit  on  the  year's  operations 
was  £1.243,576.  In  the  memorandum  by  Mr.  Rigg,  superintendent 
of  the  Operative  Department,  it  is  stated  that  the  efficiency  of  the 
new  gas  furnaces  (see  Elec.  Revieav,  November  1st,  1912, 
p.  704)  has  been  further  improved.  For  the  nine  months  in  1911, 
in  which  they  were  in  use,  the  cost  per  cwt.  of  bullion  melted  was 
13'8d.,  whilst  in  1912  the  cost  per  cwt.  melted  was  lO'Sd. 

During  the  year  the  new  buildings  required  for  the  various  pro- 
cesses involved  in  the  preparation  of  dies  and  plates  for  printing 
stamps  were  taken  over  from  the  Office  of  Works.  In  the  moulding 
and  depositing  room  six  depositing  baths  for  copper,  four  for  nickel 
and  one  for  steel  facing,  with  the  requisite  washing  tanks,  were 
erected.  Four  motor-generator  sets  were  also  installed  in  a  special 
glazed  enclosure,  the  switchboard  for  the  same  being  placed  in  the 
depositing  room  for  greater  convenience.  In  connection  with  the 
preparation  of  postage  stamp  plates  and  dies  for  postcards  and 
wrappers,  111  copper  electros,  1,0;18  nickel  electros  and  218  steel- 
faced  electros  were  grown.  For  National  Health  and  Unemployed 
stamp  plate  requirements,  a  total  of  131  plates  were  grown,  which, 
with  two  exceptions,  were  of  nickel. 

A  motor-driven.pump  for  the  new  exhaust  steam  heating  plant 
has  been  erected  in  the  cyanide  hardening  shop,  as  well  as  a  motor- 
driven  blower  for  work  in  connection  with  the  die  and  seal  branch. 

The  completion  of  the  new  buildings  referred  to  above,  and  of 
the  new  gold  melting  house,  has  led  to  an  extension  of  the  electric 
light  and  power  equipment.  The  number  of  motors  in  use  has 
increased  from  89  to  99,  and  their  gross  H.P.  from  786  to  834f .  The 
arc,  flame  and  silica  lamps  number  71,  as  against  78  in  1911. 

Incandescent  lamps  in  official  premises  have  increased  from  798 
to  995,  whilst  the  number  in  private  residences  remains  the 
same — 210. 

The  average  monthly  output  of  the  Mint  generators  during  1912 
was  30,058  units,  as  compared  with  29,163  for  the  previous  year. 

In  connection  with  the  Ottawa  branch  of  the  Royal  Mint,  the 
Deputy-Master  (Dr.  Jas.  Bonar)  states  that  the  introduction  of 
separate  dynamos  for  the  gold  and  silver  cells  (see  Elec.  Rev., 
November  Ist,  1912,  page  704),  in  use  in  the  new  electrolytic  refining 
plant,  has  proved  satisfactory.  Ten  silver  and  1 2  gold  cells  were  in  use 
throughout  the  year,  and  provision  is  already  made  for  six  addi- 
tional cells,  in  order  that  the  necessary  periodical  cleaning  may 
proceed  by  six  cells  at  a  time,  and  leave  12  always  at  work.  The 
automatic  heating  has  been  reduced  to  eight  bonre,  and  may 
possibly  be  dropped  altogether. 
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Institation  and  Lfctare'Xotes.— Manchester  Asso- 
ciation or  Engineers. — On  October  11th  the  inauerural  address 
was  delivered  by  the  President,  Dr.  Edward  Hopkinson.  who 
reviewed  the  development  of  electrical  enjjineeringr  and  its  influence 
on  mechanical  engineering-.  He  remarked  that  in  the  hands  of  the 
pioneer  of  the  new  branch  of  engineering  there  was  neccBsarily 
closer  touch  with,  and  more  intimate  dependence  upon,  physical 
principles  and  theoretical  scientific  knowledge  than  in  the  older 
branches.  So  it  was  that  electrical  engineers  were  quick  to  realise 
that  the  efficiency  of  the  dynamo  and  motor  could  and  must  be 
determined  with  accuracy,  with  the  result  that  in  the  course  of  five 
or  six  years  the  efficiency  was  brought  from  a  general  level  of  pro- 
bably about  7.T  per  cent,  up  to  93  to  94  per  cent.,  beyond  which 
even  the  succeeding  quarter  of  a  century  had  carried  us  but  little 
higher.  This  bedrock  understanding  of  the  efficiency  of  the 
dynamo  had  had  a  profound  effect  on  all  branches  of  engineeringr 
and  mechanics,  and  had  extended  even  beyond  into  regions  of  social 
and  political  activity.  Very  soon  it  became  essential  accurately  to 
determine  the  efficiency  of  all  machines  converting  energy  from  one 
form  to  another,  with  the  result  that,  knowing  what  the  loss  in 
conversion  was,  and  where  it  occurred,  invention  followed  investi- 
gation and  great  improvements  resulted.  Electrical  science  differed 
fundamentally  from  others,  in  that  the  electrical  engineer  having 
no  material  conception  of  the  electrical  quantities  he  was  dealing 
with,  and  being  dependent  entirely  on  being  able  to  express  them 
and  measure  them  in  terms  of  the  fundamental  units  of  mass,  length 
and  time,  must  necessarily  treat  his  subject  from  a  more  purely 
mathematical  point  of  view.  No  electrical  engineer  could  acquire 
a  competent  knowledge  of  his  subject  without  a  knowledge  of 
mathematics.  No  factor  in  the  development  of  a  branch  of  engi- 
neering had  greater  influence  than  the  power  of  accurate  measure- 
ment, and  it  hai  been  foremost  in  contributing  to  the  advance  of 
electrical  engineering.  Nothing  contributed  more  to  accurate 
thought  and  reasoning,  and  accurate  express-ion  of  thought  in  the 
student,  than  the  opportunity  and  habit  of  making  physical 
measurements  with  a  high  and  known  degree  of  accuracy.  If  he 
were  restricted  to  one  word  of  advice  to  engineering  students,  and 
indeed  to  all  who  followed  the  profession  of  engineering,  he  would 
say  strive  and  study  above  all  things  to  be  accurate  in  measure- 
ment, precise  in  thought  and  knowledge,  and  exact  in  expression. 
Such  qualities,  though  based  on  the  moral  desire  to  be  truthful  and 
honest  in  word  and  deed,  involved  much  more,  and  could  only  be 
acquired  by  careful  early  training  and  constant  striving  after  an 
ideal,  which  must  be  set  up  in  youth.  Their  realisation  would 
bring  with  them  abundant  personal  reward,  and  was  the  only 
foundation  upon  which  the  future  development  of  the  profession 
in  which  they  were  all  interested  could  be  securely  built. 

Institution  of  Municipal  Engineers  — The  fifth  annual 
general  meeting  will  be  held  in  London  on  Friday,  November  7th. 
The  Presidential  address  will  be  delivered  at  2.45  o'clock,  several 
papers  will  follow,  including  one  by  Mr.  R.  J.  Spencer-Phillips,  on 
"  Electricity  as  a  By-Product."  A  special  general  meeting  is 
called  for  earlier  on  the  same  day,  for  the  consideration  of  the  pro- 
posed by-law  amendments. 

The  Concrete  Institute. — The  thirty-ninth  ordinary  general 
meeting  will  be  held  at  Denison  House,  on  Thursday,  Novem- 
ber 13th,  at  7.30  p.m.,  Mr,  E.  P.  Wells,  J.P.,  will  deliver  his 
Presidental  address. 

Birmingham  and  District  Electric  Club. — The  opening 
meeting  of  the  Club  was  held  on  Saturday  last,  at  the  Birmingham 
Electric  Supply  Department's  showroom,  14,  Dale  End.  Mr.  W.  E. 
Milns,  of  the  Birmingham  Corporation,  gave  a  lecture  on  "  Electric 
Cooking,"  with  various  demonstrations.  It  being  a  ladies'  night,  a 
large  numlber  of  interested  ladies  attended  and  expressed  them- 
selves delighted  with  the  apparatus  shown,  and  much  appreciated 
the  examples  of  electric  cookery  which  were  handed  round.  The 
lecturer  commenced  by  dealing  with  the  ideal  oven,  and  succeeded 
in  showing  that  the  electric  oven  was  the  nearest  approach  to  this 
ideal.  Various  types  of  ovens  were  compared,  and  hints  given  on 
the  selection  of  electric  ovens.  The  important  question  of  costs 
was  dealt  with,  actual  figures  being  put  forward  to  show  that  on 
the  score  of  expense  electric  cooking  compared  favourably  with  any 
other  form.  A  year's  cooking  .for  a  family,  including  the  electric 
heating  of  two  rooms,  electric  kettles,  irons,  &c.,  actually  worked 
out  at  no  more  than  £10.  Advice  as  to  the  economical  use  of  ovens 
was  given,  and  it  was  shown  that  on  an  intelligently-selected  vwnu 
one  or  two  courses  could  be  cooked  after  current  was  actually 
switched  off. 

At  a  recent  meeting  of  the  Institute  of  Mining,  Mechanical 
AND  Metallurgical  Engineers  for  Cornwall  and  Devon,  at 
Camborne,  Mr.  L.  A.  Hards,  manager  of  the  Cornwall  E'ectric 
Power  Co.,  read  a  paper  on  "  The  Application  of  Electricity  to 
Cornish  Mining.'"  He  said  that  there  was  nothing  above  ground  or 
b&low  which  could  not  be  successfully  dealt  with  electrically, 
excepting  large  winders. 

Association  of  Mining  Electrical  Engineers  (E.\st  of 
Scotland  Branch). — The  opening  meeting  of  the  session  of  this 
branch  was  held  on  Friday  last  at  Dunfermline.  The  new  Branch 
President  (Mr.  H.  Gordon  Eraser,  Leven)  delivered  an  interesting 
address,  in  which  he  regretted  the  fact  that  colliery  electricians 
only  represented  7  per  cent,  of  their  total  membership.  They  must 
have  in  their  ranks  the  men  who  actually  installed  and  operated 
the  electrical  plant  at  the  collieries.  A  paper  by  Mr.  Peat,  on 
"The  Electrical  Plant  at  Dalbeath  Colliery,"  was  discussed  at  some 
length. 

(West  of  Scotland  Branch). — The  opening  meeting  was 
held  on  Saturday  evening  in  the  Royal  Technical  College,  Glasgow. 
Mr.  Matthew  Brown,  general  manager  of  the  Banknock  Coal  Co., 
the  branch  president,  was  la  the  oharr.  In  the  coarse  of  his  Pre- 
Bidea^ial  address  the  chairman  alluded  to  the  gratifying  fact  that 


the  branch  was  now  the  stroneest,  nnmeric&lly,  in  the  Asaociatioo, 
and  that  its  strength  and  influence  had  been  recogniaed  by  the 
other  branches  in  that,  Mr.  Alexander  Anderson,  one  of  their 
members,  had  been  unanimously  ele<:ted  president  of  the  general 
body.  It  was  encouraging  to  note,  further,  that  Mr.  Wm.  W&lker, 
Chief  Inspector  of  Mines  for  the  Scotland  Division,  in  his  moit 
recently  publiwhed  report,  believed  that  the  Scottish  branches  of 
the  Association  had  to  some  extent  been  responsible  for  secario? 
at  the  majority  of  mines  thronghoot  the  country  a  better  class 
of  colliery  electricians.  Mr.  Brown  concluded  his  Preeidenti*! 
address  by  presenting  Mr.  .Tames  M'^Cann,  colliery  electrician. 
Carron  Collieries,  with  a  prize  of  four  guineas  for  the  practical 
paper  read  by  him  in  the  coarse  of  la^t  session  on     Coal  Cutter*." 

It  was  announced  that  the  Council  had  arrange<l  to  hold  a  - 
of  disrict  meetings  at  Larbert,  Hamilton,  and  Kilmarnock,  w  . 
view  to  stimulating  greater  interest  in  the  work  of  the  Associa- 
tion. The  branch  secretary  (Mr.  Davis  Martinj  intimates  that 
papers  on  the  undernoted  subjects  have  been  arranged  for ; — 
'Wireless  Experiments,'  by  Mr.  James  R.  Laird;  'Electric 
Winding."  Mr.  .James  Gillespie:  "Specifying  and  Baying  Elec- 
trical  Mining  Plant,"  Mr.  J.  P.  C.  Ki\len  ;  and  Rock  Drills,"  by 
Mr.  C.  E.  Hart. 

Last  week  a  lecture  was  given  by  Mr.  W.  A.  Toppin.  President  of 
Greenock  Electrical  Society,  on  "■  Motor-Driven  Machinery." 
The  lecture  was  illustrated  with  lantern  slide?,  for  which  the 
author  acknowledged  his  indebtedness  to  Messrs.  Laurence.  Scott 
and  Co.,  L'd..  the  Lancashire  Dynamo  and  Motor  Co.,  Ltd.,  Vickers. 
Ltd.,  and  Royce.  Ltd. 

Rifle  Club  Match. — On  Tuesday  evening  last,  the  i^lst 
inst.,  a  return  match  between  Siemens  Dalston  Miniature  Rifle  Club 
and  the  Western  Electric  Co.  was  shot  at  Dalston,  the  result  being 
a  win  for  Siemens.  The  average  scores  were  95  3  for  Siemens,  and 
88  for  the  visitors. 

German  Enterprise  Orers'^as. — In  a  study  of  the  ex- 
pansion of  German  enterprise  abroad,  the  Ilerup  Pratique de  V Elec 
tricite  states  that  in  Russia  the  Germans  have  easily  triumphed 
over  the  American  competition  ;  with  the  exception  of  the  tram- 
ways, which  the  Belgians  have  kept,  they  preponderate  in  the 
production  and  distribution  of  electric  power  in  St.  Petersburg. 
Moscow.  Warsaw,  Lodz,  Kiev,  Baku,  and  Kabarowsk.  The  oldest 
concern  is  the  Electric  Lighting  Co.  of  St.  Petersburg,  established 
in  1886,  with  a  capital  of  l,tiOO,OOU  roubles.  It  secured  the  con- 
cession for  St.  Petersburg  in  1898.  and  that  for  Moscow  in  1>95. 
It  has  taken  over  since,  in  1909,  the  concession  secured  in  1900  by 
Siemens  &  Halske  for  Lodz  In  1912  the  capacity  of  its  machinery 
and  plant  totalled  120,000  H.P.,  with  729  km.  of  cable  at  St.  Peters- 
burg. 1,007  km.  at  Moscow,  and  180  km.  at  Lodz.  The  principal 
German  concerns  are  : — 

Capital.         Net  profits. 
Roubles.  Roables. 

Electric  Lighting  Co.  of  St.  Petersburg  40,0uo,000      3,9.^  1,376 

Electric  Power  Co.,  of  Baku     4,025,000         327,346 

Kiev  Co.     ...         6,000.000  746,iX)0 

Warsaw  Co 3,.->G2,410  460,187 

The  German  Transatlantic  Electric  Co.  was  constituted  about 
15  years  ago,  with  the  object  of  working  electric  installations  and 
accessory  operations,  but  excluding  electric  constructions.  Its  sphere 
of  action  is  restricted  to  America.  At  the  present  moment  the 
company  has  four  principal  seats  (Buenos  Ayres,  Santiago,  Val- 
paraiso and  Monte  Video^  At  Buenos  Ayres  it  holds,  without 
monopoly,  a  concession  for  ihe  production  and  distribution  of  light 
and  power  until  19.37  ;  at  that  date  the  city  will  become  the  owner 
of  the  installation  ;  until  then  it  will  draw  6  per  cent,  of  the  gross 
receipts.  The  number  of  KW.-honrs  sold  has  advanced  l.-om 
9,300,000  in  1901  to  129,000,000  in  1910.  On  December  31st,  1911, 
the  aggregate  capacity  of  these  stations  totalled  74,760  KW.  :  the 
length  of  the  cables  is  3,0B8  km.,  laid  in  underground  conduits. 

In  the  other  oities  of  South  America,  the  company  only  works 
indirectly.  It  is  interested  in  the  Chilian  Electric  Tramway  and 
Light  Co.,  which  owns  120  km.  of  t:-.unway9,  carries  nearly 
100,000,000  passengers,  and  possesses  stations  which  supplied  in 
1911  200,000,000  KW.-hours.  The  Deutsche  Uberseeische  Elek- 
tricitiita  Gesellschaft  A.G.  holds  the  whole  of  the  i>  per  cent, 
preference  shares  and  more  than  half  of  the  ordinary  shares.  It 
is  the  holder  of  all  the  capital  of  the  Valparaiso  ti^Jiiways  (4  3  km.), 
anr'  owns  a  oonsiderablt^  part  of  that  of  the  tramway  company  of 
Monte  Video.  It  has,  besides,  made  considerable  advances  to  two 
later  enterprises.  The  more  lucrative  is  that  of  Buenos  Ayres,  which 
made  .i  1,015,000  gross  profit  in  1911.  The  share  capital  of  the 
Deutsche  Uberseeische  Elektricitii's  Gesellschaft  A.G.  has  been 
raised  by  successive  issues  from  i;.">00,000  in  1901  to  £6,000,000  in 
1912.  The  five  latest  issues  were  made  at  premiums  rising  from 
1 15  to  130  p3r  cent.  At  the  same  time,  the  company  has  contracted, 
between  ln03  and  1911,  a  bond  debt  of  £4. 2. "SO, 000  at  5  per  cent, 
interest,  the  first  issues  being  repayable  at  par,  the  others  at  103. 
According  to  the  balance-sheet  of  December  3l8t  I'.'Il,  the  stations 
stood  for  £8,200,000,  participations  for  £  l..iO0.0<.>0,  and  advances 
f  jr  £2.350,000.  The  capital  was  £5,000,000,  the  reserves  £1,400,000. 
and  the  bonds  £4,220,000. 

Appointments  Vacant. — Assistant  installation  inspec- 
tor, for  Stepney  Borough  Council  (303.)  ;  laboratory  demonstrator 
and  lecture  a-asistant,  for  Northampton  Polytechnic In-titate(£l  10) ; 
charge  engineer  for  power  station  in  India  ;  switchb  >ard  attendant, 
for  Erith  Corporation  (20-25s.)  :  two  junior  assistant  engineers  for 
power  station  and  sub-station,  for  Bnry  Corporation  (328.  6d.  to 
S7b.  6d.).    Particulars  are  given  in  cur  advertisement  pages. 
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Educational  Xotes. — Concrete  Institute. — A  course 

of  six  lectures  on  "  Reinforced  Concrete,  its  Commercial  Develop- 
ment and  Practical  Application,"  will  be  piven  by  Mr.  H.  Kempton 
Dyson,  secretary  of  the  Conoret''  Institute,  at  5.30  p.m.  on 
Wedne^dwys.  November  12th  to  Dafieniber  17th.  1913,  in  the 
L=>oture  Hall  of  the  Institute.  There  is  no  fee  for  the  course  ; 
admission  will  be  by  ticket  obtainable  on  application  from  the 
Sec.retrtry,  The  Concrete  Institute. 

Mr.  H  F.  Oiler,  chairman  of  Messrs.  F.  &  C.  0-<ler,  Ltd.,  elec- 
trical tittingfs  makers,  who  died  on  Ansrust  10th,  left  estate  valued 
at  i:(U'.029  g:ross,  with  net  personalty  £t;t,2!n,  a  large  portion  of 
which  will  eventually  revert  to  Birmingham  University. 

Impeki.vl  Collkge  of  Science  and  Technology.— Scholar- 
ships have  been  awarded  by  the  D^legracy.  in  the  Department  of 
Electrical  Enpineerinff,  to  R.  F.  H.  Nalder  (son  of  Mr.  F.  H.  Nalder), 
R.  H.  Barfield  and  G.  S.  Oddie. 

Northampton  Polytechnic  Institute.— Six  special  lectures 
on  "  Business  Enffineeringr  in  its  Lepfal  Aspects  "  are  to  be  delivered 
by  Major  W.  A.  J.  O'Meara,  C.M.G.,  &C.,  on  Tuesday  eveningrs,  com- 
mencing: on  November  4th.  Particulars  appear  in  our  advertise- 
ment pages  to-day. 

Copper. — Messrs.  Merton's  circular  for  the  half  month 
shows  the  price  even  lower  than  for  the  termination  of  September. 
English  stocks  have  fallen  during  the  fortnight  !t55  tons,  to  14,179. 
tons,  while  French  are  better  by  3i>l  tons.  Total  European  sup- 
plies (including  Rotterdam,  Hamburg  and  Bremen,  and  estimates 
from  other  European  ports)  amount  to  28,177  tons,  a  reduction  of 
742  tons  for  the  fortnight. 

Arrivals  during  the  fortnight  from  North  America  are  low.  Spain 
and  Portugal  ditto,  Chile  shipments  rather  short,  but  Australian 
above  average.  Deliveries,  at  17,184  tons,  do  not  promise  a  large 
demand  for  the  month.  The  high  price  and  recent  buying  appear 
to  be  keeping  the  consumer  oflf  for  the  present.  American  stocks, 
as  published  by  the  American  Producers'  Association,  have  reached 
a  low  figure — 13,300  tons  at  the  end  of  September.  The  difference 
from  the  end  of  August  is  3,804  tons,  or  about  one-quarter  of  the 
present  quantity.  The  total  world's  supply  at  the  same  date,  in- 
cluding Holland  and  Germany,  was  41,119  tons. 

British  Radiam. — It  is  reported  that  the  British 
Radium  Corporation,  Ltd.,  whose  shares  have  just  been  placed  upon 
the  market,  has  secured  the  exclusive  rights  for  mining  pitchblende 
(uranium  and  radium)  at  the  Trenwith  Mine,  St.  Ives,  Cornwall, 
under  lease  for  42  years  from  July  15th,  litOS.  Since  1911  the 
company  has  extracted  and  sold  radiam  and  uranium  products 
approximately  to  the  value  of  £33,000.  Forward  contracts  have 
been  made  by  the  directors  to  the  value  of  £35  000.  It  is  calcu- 
lated that  the  supply  of  ore  already  to  hand  is  sufficient  to  occupy 
the  works  for  several  years.  By  means  of  automatic  working  in 
the  manufacturing  operations,  it  is  hoped  to  reduce  the  cost  of 
production  to  a  minimum. 

Fatalitif  s. — On  Monday  an  inquest  was  held  at  Wallsend 
and  Newcastle  on  the  bodies  of  W.  Amos  and  R.  Walton,  who  both 
died  as  the  result  of  injuries  sustained  in  the  Newcastle  tramcar 
smash.  Evidence  of  identification  was  taken,  and  the  inquest 
adjourned  pending  the  appearance  of  Linkhorn,  the  driver  of  the 
repair  car. 

The  Madrid  correspondent  of  the  Daily  Tdefjraph  reports  that  at 
Cartagena  an  electric  cable  carrying  1,000  volts  got  loose  and  fell 
down  in  a  chemical  factory  on  a  wagon  conveying  nine  workmen. 
Six  of  the  men  were  killed  instantaneously,  and  the  three  others  were 
badly  injured.     A  judicial  investigation  has  been  ordered. 

Osram  Week, — Owing  to  the  success  of  their  previous 
similar  efforts,  the  General  Electric  Co.,  Ltd.,  have  organised  another 
"  Osram  Week "  Campaign,"  commencing  on  Monday  next, 
October  27th.  This  year  the  condition  of  former  years,  that  an 
order  be  placed  for  a  specified  number  of  lamps,  is  not  imposed,  all 
the  assurance  required  from  electrical  firms  desirous  of  cd'-operating 
in  the  scheme  being  that  they  will  stock  Osrams.  The  details  of 
Osram  week  are  doubtless  familiar  to  most  of  our  trade  readers, 
but  we  may  say  that  very  full  information  relating  to  the  very 
extensive  scheme  of  prominent  advertising  in  daily  newspapers  and 
other  publications  next  week,  bringing  the  word  Osram  and  the 
names  of  local  contractors  under  every  reader's  eye,  can  be  found  in 
a  bulky  portfolio  containing  copies  of  the  special  advertisements 
that  are  to  appearand  of  all  kinds  of  publicity  posters  and  literature 
that  will  be  distributed.  Firms  or  others  wishing  to  co-operate  in  this 
matter  should  at  once  write  to  the  Publication  Department  of  the 
General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street,  London,  E,C. 

Biniiinghaiu  Electrical  Golfing:  Society. — A  society 

under  the  above  title  has  been  formed  in  Birmingham,  and  is  open 
to  all  golfers  in  the  electrical  trade  in  the  Midlands.  The  annual 
subscription  is  a  nominal  one,  and  includes  free  admission  to  three 
meetings  per  year,  viz. : — Spring,  Summer  and  Autumn.  Sub- 
stantial prizes  are  put  up  for  competition.  Application  for  member- 
ship should  be  made  to  the  hon.  secretary,  Mr.  W.  A.  Millinger, 
9,  Livery  Street,  Birmingham.  The  autumn  meeting  has  just  been 
held,  and  a  cup  presented  by  the  Metallic  Seamless  Tube  Co.  was 
tied  for  by  Messrs.  J.  D.  Masters  and  F.  Boyes,  Mr.  J.  D.  Masters 
being  the  winner  in  the  play-off. 

Colonial  Demand  for  Engineers. — At  a  meeting  of 

the  Cheshire  Education  Authority  at  Crewe  on  1 2th  inst.,  it  was 
decided  to  offer  a  series  of  University  Scholarships,  The  chairman 
(Dr.  Hodgson)  said  that  they  had  been  in  communication  with  the 
authorities  at  McGill  University,  Montreal,  and  had  arranged  that 
Chestei:  County  and  TeQbnological  Scholarships  might  be  held  for 


the  whole  or  part  of  the  three  years  for  which  they  are  awarded  in 
the  case  of  engineering  students  at  McGill  University.  At  that 
University  they  found  there  were  (!0  students  coming  out  in  tho 
year,  and  over  400  applications  from  large  employers  of  labour  for 
these  students  who  were  leaving  with  the  degree  in  engineering. 
There  were  immense  openings  in  the  Colonies  for  engineers  with 
University  training.  He  thought  it  would  be  a  good  thing  for 
scholarship  holders  to  spend  two  years  at  a  British  University  and 
go  to  McGill  University  for  the  completion  of  their  three  years. — 
Monti mj  Post. 

Patent    Litigation    in    America. — In  view  of    the 

many  electric  engine-starting  devices  irr  use  on  motor-cars  which 
have  recently  been  brought  out  in  the  United  States,  it  is  perhaps 
not  surprising  to  learn  that  patent  litigation  is  being  commenced. 
The  Dayton  Engineering  Laboratories  Co.,  of  Dayton,  0.,  the 
makers  of  the  Delco  starter,  are  the  first  in  the  field,  they  having 
just  commenced  an  action  against  the  North-East  Electric  Co.,  of 
Rochester,  N.Y,,  for  infringement  of  their  patent. 

Russian     Railway     LightiD^     Proposals.  —  H.M. 

Embassy  at  St.  Petersburg  reports  that  the  Railway  Department  of 
the  Russian  Mini-stry  for  Ways  of  Communication  is  at  present 
engaged  on  a  scheme  for  the  substitution  of  electric  light  for 
the  lighting  systems  now  used  on  the  Russian  State  Railways. 
Foreign  firms  will  be  allowed  to  compete  for  this  work,  and  United 
Kingdom  firms  desirous  of  putting  in  tenders  should  in  the  first 
instance  formally  notify  the  Minister  for  Ways  of  Communication 
of  their  desire,  by  means  of  a  petition  in  the  Russian  language  ;  it 
should  be  in  duplicate  and  should  specify  previous  contracts  of  a 
similar  character  which  have  been  executed  by  the  petitioners. 
The  firm  will  then  receive  details  of  the  requirements  of  the 
Russian  Government. 

Electro-Harmonic  Societies. — There  was  a  very  large 

attendance  at  the  first  concert  for  the  season  of  the  Electro- 
Harmonic  Society  on  Friday  last  ;  Mr.  Frank  Gill  occupied  the 
chair,  and  the  entertainment  was.  as  usual,  thoroughly  enjoyed. 
The  next  concert  (ladies'  nigrht)  will  take  place  on  November  17th. 
The  Manchester  Electro-Harmonic  society  had  a  record  attend- 
ance at  its  concert  on  the  same  evening,  and  several  new  members 
were  enrolled.  During  the  course  of  the  eveningr  a  telegram  of 
mutual  congratulations  was  sent  to  the  Electro-Harmonic  Society, 
whose  concert  was  in  progress  at  the  Hoi  born  Restaurant  in  London. 
We  are  asked  to  assure  members  of  the  latter  society  that  they  will 
always  be  heartily  welcomed  at  any  of  the  Manchester  Society's 
concerts. 

Electricity  for  Lead   Poisoning. — At  the  provincial 

meeting  of  the  Royal  Sanitary  Institute  at  Newcastle  on  Saturday 
last,  Mr.  T.  M.  Clague.  Ph.C,  gave  a  demonstration  of  a  new  pro- 
cess of  electrolytic  treatment  of  lead  poisoning,  discovered  by 
himself.  It  was  found  that  by  passing  an  electric  current  through 
the  human  body  the  lead  could  be  extracted.  Several  manufacturers 
had  put  in  installations,  and  as  soon  as  an  employe  showed  any 
signs  of  the  poisoning  he  was  treated.  Very  good  medical  results 
had  been  obtained,  and  considerable  quantities  of  lead  extracted 
from  the  men  treated. 

Company  Secretary    Fined. — According  to   a    report 

in  the  Times,  the  secretary  of  the  Patents  Exploitation  Trust,  Ltd., 
was  fined  £4  and  £1  costs  at  the  Guildhall,  for  not  calling  a 
general  meeting  of  the  company .  once  at  least  within  a  calendar 
year  and  not  more  than  15  months  after  the  last  annual  meeting. 

Lig'nite  as  Station  Fuel. — It  is  announced  that  the 

Berlin  Electricity  Works  Co  has  now  completed  the  purchase  of 
the  lignite  mine  of  Golfra-Jessenitz,  on  which  an  option 
was  secured  several  months  ago.  At  the  same  time,  the  company 
in  conjunction  with  a  friendly  syndicate  has  also  obtained  posses- 
sion of  a  neighbouring  mine — the  Sachsenburg  at  Zschornewitz, 
near  Bitterfeld.  These  mines  are  expected  to  render  it  possible  to 
reduce  the  cost  of  production,  and  in  the  event  of  the  renewal  of 
the  company's  agreement  with  the  Berlin  municipal  council  the 
reduction  in  prime  costs  will  enable  Berlin  consumers  to  be  sup- 
plied at  cheaper  rates.  The  right  of  expropriation  of  the  com- 
pany's undertaking  within  the  next  two  or  three  years  is  vested 
in  the  municipal  council,  although  it  is  uncertain  at  present 
whether  the  right  will  or  will  not  be  exercised.  Preliminary  dis- 
cussions on  the  matter  have  been  proceeding  between  the  company 
and  the  authorities  for  some  time  past,  the  former  attaching  con- 
siderable importance  to  the  aereemeut  being  prolonged  for  a , 
lengthy  period.  In  the  event,  however,  of  the  undertaking  being 
transferred  to  the  municipality  in  the  courfe  of  the  next  few  years, 
the  company  expects  to  utilise  the  lignite  mines  in  connection  with 
the  generation  of  energy  for  supply  to  railways,  large  private 
consumers  and  existing  electric  supply  works.  The  company 
already  owns  or  controls,  in  association  with  a  large  manufacturing 
firm,  several  supply  works  outside  Berlin,  these  having  been 
acquired  so  as  to  ensure  the  continuation  of  activity  in  the  supply 
department,  even  if  the  Berlin  business  should  pass  out  of  its 
possession. 

The  A.F.(S.)E. — The  Assembly  Room  at  the  Crow's 
Nest  Hotel,  Newcastle-on-Tyne,  was  comfortably  filled  on  Friday 
last  on  the  odcasion  of  the  Association  of  Electrical  (Station) 
Engineers'  first  smoking  concert.  The  remarks  made  by  the 
chairman  (Mr.  J.  W.  Lanham)  and  the  local  secretary  (Mr.  J.  M. 
Fish  ley)  in  support  of  the  Association  were  revived  with  loud 
applause.  A  splendid  programme  was  arranged  and  rendered  from 
talent  amongst  the  engineers.  Owing  to  the  success  of  the  concert, 
the  Committee  is  arranging  for  another  iu  the  near  future. 
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OUR    PERSONAL    COLUMN. 

The  Editort  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  coviviercial  tide  of  the  profeggion  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electuical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— Mf{.  S.  IT.  Fowlks,  for 

two  years  mains  asfiiatant  to  Dewsbury  Corporation,  has  obtained 
the  post  of  mains  superintendent  of  the  southern  district  of  the 
county  borough  of  Stoke-on-Trent.  Mit.  W.  W.  Firth,  at  present 
junior  mains  assistant  to  Dewsbury  Corpora.ion,  has  been  appointed 
aasuccei^sor  to  Mr.  Fowles. 

The  Colne  Electricity  Sub-Committee  has  appointed  Mi:.  F.  W. 
Jenkins,  charge  enerineer  of  the  Scottish  Central  Power  Co., 
Bonny  bridge,  to  the  post  of  senior  shift  engineer. 

General, — The  staff  of  Messrs.  Christy  &  Co.,  Ltd.,  of 
the  Arc  Works,  Chelmsford,  have  presented  a  canteen  of  cutlery  to 
Mr.  Julian  A.  R.  Pitts,  head  of  the  order  department,  on  the 
occasion  of  his  marriage. 

Mb.  F.  Chaklks  Raphael,  editor  of  Electrical  Enginfierincj,  aska 
us  to  state  that  he  is  not  the  Mr.  Raphael  who  BUp])orted  the 
directors'  policy  at  the  meeting  of  Metalite,  Ltd.,  reported  in  our 
last  issue,  nor  is  he  in  any  way  connected  with  that  company  ; 
furthermore,  neither  he  nor  any  of  his  relatives  are  in  any  way 
interested  in  any  concern  manufacturing  electric  lamps. 

Mr.  W.  H.  Mulhall,  who  was  formerly  associated  with  Mesprs. 
Siemens  Bros.  Dynamo  Works,  Ltd.,  Dal^iton  Works,  as  traction 
lamp  expert,  has  been  transferred  to  the  Glasgow  branch  to  handle 
their  general  electrical  business  in  that  district. 

At  the  annual  dinner  of  the  National  Association  of  Local 
Government  Officers  in  London  last  Friday,  Mr.  H.  E.  Blain, 
vice-president,  was  presented  with  a  gold  watch  and  chain  and 
a  silver  tray  in  recognition  of  the  part  played  by  him  in  forming 
the  Association. 

Mr.  W.  G.  Page  has  joined  the  staff  of  the  Rafetee  Controlling 
Appliances  Co.,  Ltd.,  and  is  now  travelling  on  their  behalf. 

Mr.  L.  Wbekes,  general  manager  of  the  British  Electric  Cali- 
brated Fuse  Co.,  has  lately  left  England  on  the  ss.  Tir{/inia>i  for 
Montreal,  from  whence  he  will  proceed  right  across  country, 
calling  at  all  the  large  towns  en  route. 

The  Manchester  Education  Committee  on  Monday  approved  the 
appointment  of  Mr.  Allan  B.  Field,  M.I.E.E.,  chief  designer  of 
turbo-electric  machinery  to  the  Westinghouse  Electric  Co  ,  Pitts- 
burg, to  the  position  of  Professor  of  Mechanical  Engineering  at 
the  Manchester  School  of  Technology,  in  succession  to  the  late 
Prof.  J.  T.  Nicholson. 

We  regret  to  learn  that  Mrs.  E.  J.  Smith,  wife  of  Mr.  Thomas 
Robert  Smith,  engineer  of  the  tramways  and  electricity  depart- 
ment of  the  Leicester  Corporation,  passed  away  on  Sunday  in  her 
forty-fourth  year,  after  several  months'  illness. 

The  marriage  took  place  at  Lansdowne  Baptist  Church,  Bourne- 
mouth, on  October  Loth,  of  Mb.  George  A.  Paery,  of  West  bourne, 
son  of  Mr.  Geo.  Parry,  of  Croydon,  and  Miss  M,  Kitcher,  daughter 
of  Mr.  Henry  C.  Kitcher,  of  Messrs.  H.  C.  Kitcher  &  Sons,  electri- 
cians, of  Bournemouth. 

Mr.  Arthur  C.  Heap,  of  the  firm  of  Heap  &  Digby,  left  London, 
on  18th  inst.,  for  the  United  States  and  Canada. 

Mr.  Ernest  Laubach  has  resigned  the  position  of  manager  of 
the  Harland  Engineering  Co.'s  Manchester  office,  in  order  to  join 
Messrs.  Siemens  &  Halske,  in  Berlin. 

A  marriage  took  place  on  Saturday,  October  11th,  between  Mr. 
H.  Grant,  head  of  the  accounts  department  of  Messrs.  Veritys, 
Ltd.,  London,  and  Miss  Redwood,  secretary  to  the  managing 
director.  The  directors  and  staff  presented  Mr.  and  Mrs.  Grant 
with  a  very  handsome  case  of  cutlery. 

Obituary. — Mr.  A.  W.  Krauss,  contractor,  of  Bristol, 
was  killed  in  an  accident  to  his  motor-car,  at  Rio  de  Janeiro,  last 
week.     He  was  40  years  of  age. 

Mr.  Arthur  Chamberlain. — We  regret  to  record  the  death, 
which  occurred  on  Sunday,  at  the  age  of  71  years,  of  Mr.  Arthur 
Chamberlain,  who  was  interested  in  Kynoch's,  Ltd.,  Tubes,  Ltd., 
Chamberlain  &  Hookham,  and  many  other  industrial  concerns. 


NEW    COMPANIES    REGISTERED. 


Lighthouse  Radiator  Co.,  Ltd.  (131.590).— This  company  was 
registered  on  October  14ch,  with  a  capital  of  i'500  in'  jE5  shares,  to  carry  on  the 
business  of  manufacturers  of,  and  dealers  in,  apparatus  and  appliances  used  in 
connection  with  electricity,  gas,  petroleum  or  other  power  or  spirit  for  the 
purpose  of  water  heating  or  cook'ng,  &c.,  and  to  adopt  an  agreement  with  E.  A. 
Welch.  The  subscribers  (with  one  share  each)  are  : — W.  Slater,  Albion  Hotel, 
Woking, hotel  proprietor;  8.  H.  Harper,  Albion  Hotel,  Woking, hotel  manager. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two  or 
more  than  thrte  ;  the  first  are  W.  Slater,  F.  C.  Hunt  and  E.  A.  W^elcli  ;  quali- 
floation,  jE20  ;  remuneration  (after  first  year)  as  fixed  by  ihe  company,  hegis- 
tered  by  H,  Hunt,  3,  High  btreet,  Woking. 

Midland  Fan  Co.,  Ltd,  (131, r)72).— This  company  was 
registered  on  October  13th,  with  a  capital  of  £2,000  in  £\  shares,  to  take  over 
the  business  of  a  ventilating  engineer  carried  on  by  H.  Humphreys  at  55, 
County  Chambers,  Birmingham,  as  the  Midland  Pan  Co.,  and  to  carry  on  the 
businei^s  of  engineers,  designers,  manufacturers  and  erectors  of  fans,  blowers, 
exhausters  and  other  ventilating  appliances,  &o.  The  subscribers  (with  one 
share  each)  are  :— H.  Humphreys,  55,  County  Chambers,  Corporation  8treet, 
Birmingham,  ventilating  engineer  ;  R.  Parr,  Drakeness  Cottago,  Hollywood, 
near  Birmingham,  agent.  Private  company.  The  number  of  directors  is  not 
to  be  less  than  two  or  more  than  four  ;  the  first  are  H.  Humphreys  and  R. 
Parr  (both  nermanent) ;  qualification,  £600 ;  rimuneration  of  H.  Humphreys 
as  manager,  20  per  cent,  of  the  net  profits.  Registered  by  Jordan  &  Bons,  Ltd., 
11C7,  Chancery  Lane,  W.C. 


IVhitstable  Eh-ctric  Co.,  Ltd.  (I3l.003).-Thi»  ccmr '"7  -^afl 

reK.-,terfd  ou  Outrt       "•'     -     -••-.'-'''-"  0  in  £1  share*,  v,    »rrv  on 

thu    buhinebs    of    •  ra    and     mAE<.'&  tjier", 

worktrd   of  and  ibb... ,.    ,:.  .'   and  !  i/ht    Ar.     The  tab- 

scribers  arc: — E.  A.  C  heli,  t>M,  1  '     Heme   I  ,  manmcinK 

direct';-,   Rodney   Foundry  Co.,    i  -.  :    A.  V.  ,  Cromvell 

Road,   Wliitiitable,  maragiog    dircclor,   o  Co.,  Ltd.,   100 

shares;  0.   W.   Biison.  70,  Oxford  Uffet.  -.an,  100  thar** ; 

F.Tyars,  OumBhill,Whitiitable,  actor,  100  sbar'-  Mr  J'^i.ii  H.  Dimtdal^,  Bt., 
"Goldsmitha,"  Whitstable,  100  i.hare« :  O  C.  Wylson,  "  bemconden*," 
Tankerton,  architect,  100  shares  ;  J.  W  rv  «...•.  -  >  -^  ^o,  Wbiutable,  i*l««- 
man,   200   "'bares.     Minimum    cai  )i     v.  .  .      7be    nomber   of 

directors   is   not    to   be    less   than    thr-  rvr-r:  ;    the  firtt  are 

E.  A.  Chell,  A.  R.  L)ay,  O.  W.  Bi.s->n,  i.  'Ij^  ■dale,  Bw 

and  O.  C.  Wylson;  qualification,  £100;  reman'  .t-manda' 

I)ercentage  of  the  prcfltM  divi'ld  between  thei....  tic.'jitor  ,  U.  bMintoo, 
Whitbtable.  Registered  by  Waterlow  Broj.  *  Layton,  Ltd.,  Bircbin 
Lane,  E.C. 

Cfc.Ttral  Wireless   Co.,    Ltd.  (131, f;6l)— This   company    wm 

registered   on  October  17(b,  with  a  capital  of  £1,000  in  £1  shares, '.  n 

and  carry  on  in  Birmingham  or  elsewhere  scb>  ols  f  jr  pr  vidicg  in-  n 

the  science  and  prictice  of  wireless  radio-celctriaphy,  to  deal  in  •(p*i  I'.ut  and 
instruments  required  in  connection  therewith.  The  BUbacrib^ri  (with  one 
share  each)  are  :— T.  A.  Graves,  10,  Haven  Oreen,  Ealing,  secretary;  A.Drew, 
1a,  Ewburi*  Road,  Crofton  Park,  H.E.,  clerk.  Private  company.  The  firat 
directors  are  Major  C.  P.  Scudamore,  L.  J.  Graham  and  J.  McKeevcr.  BegiB- 
tered  oflQce,  45,  Newhall  Street,  Birmingham. 


OPnCIAL    RETURNS    OP    ELECTRICAL 
COMPANIES. 


Ehondda  Traniwajs  Co.,  Ltd.— A  memorandum  of  fati?- 
faction  to  the  extent  of  £100  on  Ju  y  18tli,  1913,  of  charge  dated  March  24ih. 
1911,  ard  November  13th,  1912,  securing  £240,000,  has  been  filed.  (Notice  Bl.  d 
Ootober  18th  ) 

Newcastle-iipon-Tjne     Electric     Siipplj     Co.,    Ltd.  —  A 

memoraadum  of  saiisfACtion  in  fail  on  October  tiih,  1913,  of  debs,  dated 
October  24th,  1912,  securing  £250.000,  has  been  filed. 

Wellingborough  Electric  Supply  Co  ,  Ltd.— Panicnlarti  of 

debs,  for  an  amount  not  exceeding  one-half  of  the  issued  capital  for  the  time 
being,  created  July  23rd,  1913,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies' 
(Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being  £i,bbO. 
Property  charged:  The  company's  undertaking  and  property,  present  mJ 
future,   including  uncalled  capital.    Ko  trustees. 


CITY    NOTES. 


Sunderland  District  Electric  Tramways,  ltd. 

Mr.  H  R.  Hogg  (chairman)  presided  on  October  16th  at  Winchester 
House,  EC,  over  an  extraordinary  meeting  of  the  preference  ar.d 
ordinary  shareholders  of  the  above  company.  At  the  preference 
shareholders'  meeting:  the  Chairman  formally  moved  a  resolution 
reducing  the  capital  of  the  company,  and  it  was  carried  without 
dissent.  A  similar  resolution  was  carried  at  a  meeting  of  the  ordi- 
nary shareholders,  and  then  at  a  combined  meeting  of  the  preference 
and  ordinary  shareholders  the  Chairman  moved,  and  Mr.  Tayirr 
seconded,  the  following  resolution  : — 

(1)  That  this  meeting  of  ordinary  shareholders  hereby  approves  the  pro- 
posed reduction  of  the  capital  of  the  ci  mpany  from  £170.485  lo  £51,497  by  ibe 
cancellation  of  the  sum  of  10s.  per  share  upon  each  of  the  P5,495  preference 
shares  of  £1  each,  and  the  sum  of  19s.  per  share  upon  each  of  the  74,i90 
ordinary  shares  of  £1  each.  (2)  That  the  rights  of  preference  shareholders 
may  be  varied  or  modified  in  ihe following  manner  :—(n)  That  all  arrears  cf 
dividend  in  respect  of  the  preference  shares  be  extinguished  and  cancelled. 
(b)  Thai  as  and  from  the  date  of  this  resolution  the  preference  shares  be 
changed  from  cumulative  shares  to  non-cumulative  shares,  entitled  to  a  nou- 
cumulative  preferential  dividend  of  12  per  cent,  per  annum. 

The  resolution  was  agreed  to  without  any  discussion. 


Drake  &  («orliani.  Ltd. 

The   annual   meeting   was  held  at  the  offices  in  Westminster  on 
October  16th. 

Mr.  B.  M.  Drake,  who  presided,  after  moving  the  adoption  of 
the  report  (see  Elex;tkical  Revikw,  page  .")87X  said  that  the  year's 
profit  of  £10,268  compared  with  £'.1.021  and  £7,184  for  the  twt. 
preceding  years,  so  that  there  had  been  a  steady  improvement.  As 
they  were  writing  off  the  balance  of  the  underwriting  commiseiot, 
viz.,  £-1,000,  this  item  in  future  would  disappear  from  the  balance 
sheet.  It  was  proposed  to  pay  a  dividend  of  h  per  cent.,  as  againtt 
4i  per  cent,  for  last  year.  During  the  year  they  had  had  their 
share  of  the  better  class  of  work,  though  some  people  seemed  lo 
think  that  electrical  work,  which  requires  a  technical  education 
and  was  full  of  pitfalls  to  the  uninitiated,  could  be  safely  entrusted 
to  plumbers  and  men  of  other  trades.  Unfortunately  for  the 
industry,  no  diploma  or  examination  was  at  present  necessary  to 
qualify  for  electrical  work,  and  the  best  protection  for  the  public 
was  to  deal  with  old-established  firms  who  had  a  reputation  to 
maintain.  Probably  there  was  no  branch  of  engineering  in  which 
a  slightly  higher  price  to  cover  the  best  work  in  the  first  instance 
proved  a  sounder  investment  in  the  long  run.  Electricity  was  a 
useful  servant,  but,  like  other  servants,  it  required  careful  handling. 
Their  Manchester  oflBce  had  done  exceptionally  well  this  year,  and 
was  busy  with  lighting  and  power  work.  Their  Manchester 
managing  director,  Mr.  George  Hamilton,  was  elected  M.P.  for 
Altrincham,  but  he  had  agreed  to  remain  on  the  board,  and  arrange- 
ments had  been  concluded  by  which  he  'vould  continue  to  super- 
vise the  Manchester  office.  The  chairman  then  gave  a  lengrthy  list 
of  the  year's  cUe/iitle,  including  H.R.H.  the  Prince  of 
Wales      (Tor    Royal),     the     Duke     of    Westminster,     the     Earl 
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of  EUesmere,  and  many  other  distinguished  people.  Metal 
lamps  had  been  still  further  improved  during  the  year,  and 
lamps  of  large  canlde-power  were  now  ready  for  the  market  which 
u^ed  only  half  the  energy  of  those  commonly  employed  at  present. 
In  their  wholesale  business  there  was  again  a  considerable  increase. 
This  section  was  conducted  as  a  separate  organisation,  the  control- 
ling offices  being  situated  at  Felix  Street,  Westminster  Bridge  Road, 
adjoining  the  company's  works.  The  ratio  of  profit  made  during 
the  past  two  years  had  been  maintained,  and  a  slight  reduction 
eifected  in  the  working  expenses.  The  progress  of  the  Liverpool 
business,  which  they  purchased  for  the  wholesale  department,  had 
more  than  answered  their  expectations.  The  turnover  had  largely 
increased,  also  the  rate  of  profit.  The  consideration  for  goodwill 
to  be  satisfied  from  profits  had  nearly  been  met  already,  so  that  it 
was  hoped  that  this  branch  would  contribute  to  the  next 
balance-sheet.  A  new  catalogue  embracing  everything  elec- 
trical was'  in  course  of  preparation,  and  would  shortly  be 
issued  to  trade  users.  During  the  year  the  works,  besides 
supplying  their  own  requirements,  had  manufactured  main  switch- 
boards for  the  Admiralty  buildings,  Home  Office,  Colonial  Office, 
Marlborough  House,  and  the  Briti^h  Museum,  and  hsd  others  in 
hand  for  Windsor  Castle  and  the  Natural  History  Museum.  A 
number  of  the  patent  petrol  gas  machines  had  also  been  made.  In 
conjunction  with  Colonel  Holden  a  semi-nutomatic  electric  gene- 
rating plant  had  been  designed  and  was  under  test.  It  consisted 
of  a  self-contained  set  which  after  starting  would  run  without 
attention  till  the  battery  was  charged,  when  it  automatically 
stopped.  He  considered  this  preferable  to  the  all-automatic  sets, 
for  every  plant  required  cleaning,  refilling  with  fuel,  and  attention 
to  the  oil  cups  and  brushes,  and  it  entailed  but  little  more  trouble 
for  the  attendant  to  start  the  engine,  after  which  he  could  leave  it 
to  itpelf.  Also  the  restarting  and  stopping  of  the  engine,  while 
lighcs  were  in  use,  was  apt  to  cause  fluctuations  and  use  current 
unnecessarily.  Their  arrangement  had  the  merit  of  being  less 
complicated  and  cheaper  in  first  cost,  and  it  could,  in  many 
cases,  be  added  to  existing  plants.  Long  experience  had  shown 
that  the  only  consistently  reliable  method  of  obtaining  a 
steady  light  in  country  houses  was  the  provision  of  an  ample 
storage  battery  which  was  charged  duiing  the  day.  Although 
engines  with  a  small  battery  and  complicated  apparatus 
might  wo^k  well  at  first,  there  was  always  a  day  of  reckoning,  and 
this  usually  at  an  inconvenient  time.  When  in  America  this  year 
he  was  much  impressed  by  the  large  number  of  commercial  and 
pleasure  vehicles  propelled  by  electricity  in  the  different  cities 
visited,  and  as  the  information  obtained  showed  that  the  cost  per 
ton-mile  was  considerably  less  than  for  horse  traction  or  petrol, 
this  company  had  made  arrangements  to  supply  electric  cars  forth- 
with, which  he  hoped  might  soon  develop  into  a  large  business. 

The  motion  was  seconded  by  Mr  G.  C.  Hamilton,  M.P.,  who 
briefly  referred  to  the  improvement  that  was  taking  place  in  country 
houce  installation  business  this  year,  and  mentioned  that  he  thought 
that  there  was  a  very  good  opening  for  electric  vehicles  here.  He 
hoped  that  that  branch  of  their  business  would  soon  develop  into  a 
remunerative  one. 

The  report  was  adopted. 


Cleveland  and   Durham  Electric  Power,  Ltd. 

The  annual  meeting  was  held  at  Newcastle-on-Tyne  on  20th  inst., 
Mr.  James  Falconer,  M.P,,  chairman,  presiding. 

The  Chairman  said,  in  moving  the  adoption  of  the  report  (see 
Electrical  Review,  page  627),  that  the  report  of  the  year's 
working  showed  substantial  progress,  both  in  the  development  of 
the  volume  of  busines  and  also  in  the  profits  earned.  He  sub- 
mitted statistics  of  the  company's  revenue  from  the  year  190!)  to 
1913.  These  showed  that  in  1909  the  revenue  was  £88,850  ;  1910, 
£105,570  ;  1911,  £126,452  ;  1912,  £120,145  ;  1913,  £132,427.  The 
costs  for  these  years  were  :  In  1909,  £73.557  ;  1910,  £8G  632  ;  1911, 
£99,.516  ;  1912,  £8.5,449  :  1913,  £88,S37.  So  that  while  the  revenue 
had  increased  by  £50  000,  the  cos^ts  had  only  gone  up  by  about 
£15,000.  In  the  same  period  the  profits  had  increased  from 
£10,293  to  £43,590.  At  the  present  time  thty  had  contracts 
arranged  which  provided  for  additional  horse-power,  and  this 
compared  very  favourably  with  their  position  at  any  previous  meet- 
ing. One  feature  of  these  contracts  was  very  gratifying,  and  that 
was  that  they  had  an  important  contract  with  the  Xorth-Eaetern 
Railway  Co.  in  connection  with  the  electrification  of  a  portion  of 
their  system,  which  was  equal  to  about  20  miles  of  single  line,  and 
which  was  intended  as  a  test  of  working  the  kind  of  traffic  that 
the  railway  company  had  between  Shildon  and  Newport.  It  was 
no  secret  that  thin  might  lead  to  further  exten.sions  of  electrification 
and  held  out  good  prospects  of  busineFs  for  the  company  in  the  future. 
Their  finances  as  regards  the  debentures  were  now  placed  upon  a 
sound  and  permam  nt  footing.  The  position  when  they  met  last 
year  was  this  :  They  had  first  debentures  of  £115,000,  and  they 
had  second  deben»ures  of  £225,000,  all  of  them  terminable  at  the 
end  of  last  year.  That  had  been  so  arranged  to  enable  the  com- 
pany, after  its  business  had  developed,  to  make  a  more  permanent 
arrangement  on  satisfactory  terms.  Well,  after  much  negotiation, 
they  had  succeeded  in  making  an  arrangement  with  the  second 
debenture-holders,  under  which  '.he  second  debentures,  amounting 
to  £225,000,  would  be  renewed  over  a  period  terminating  in  1912. 
They  Lad  also  arranged  for  an  issue  of  first  mortgage  debentures, 
the  total  amount  of  which  was  £250,000,  which  were  repayable 
over  periods  which  terminated  in  1935.  Now,  with  regard  to  this 
£250,000,  it  was  to  be  applied  to  the  extent  of  £135,000  in  paying 
off  the  existing  first  mortgagre  debentures  of  £115,000,  and  to  the 


extent  of  £72,700  it  was  to  be  applied  to  the  purpose  of  acquiring 
debentures  up  to  the  amount  of  £70,853  of  the  Parliamentary  com- 
pany with  a  view  to  consolidating  these  with  the  debentures  of  the 
limited  company,  and  the  balances,  which  would  amount  to  £47,000, 
would  be  available  for  the  purposes  of  the  company  in  the  future. 
They  had  asked  for  subscriptions  for  the  £135,000,  and  he  was  glad 
to  say  they  had  been  able  to  have  the  whole  of  that  sum  taken  up. 
The  net  result  of  those  operations  was  that  they  had  arranged 
for  the  first  and  second  debentures  over  a  period  which  made  their 
company  financially  secure  and  stable.  The  provision  made  for 
the  repayment  was  that  in  1919  a  sinking  fund  of  £1U,OUO 
per  annum  would  be  provided  for  the  redemption  of  the  debentures. 
The  prospects  of  the  company  were  such  that  before  that  time  they 
would,  he  thought,  be  in  a  position  to  pay  that  £10,000  and 
fulfil  all  their  obligations,  and  leave  a  very  substantial  margin  for 
payment  by  way  of  dividend  to  their  shareholders.  They  wished 
to  change  their  financial  year  from  ending  on  June  30th  to  ending 
on  December  31st,  so  as  to  be  in  accord  with  the  Parliamentary  and 
the  Northern  Counties  Co.,  and  also  so  as  to  facilitate  the  tat-k  ol 
drawing  up  the  accounts.  He  thought  this  would  be  in  the  share- 
holders' interests,  and  what  they  proposed  to  do  was  to  deal  with 
the  next  six  months,  from  June  30th,  1913,  to  December  31st,  1913, 
separately.  They  had  had  two  special  Acts  of  Parliament  passed, 
one  for  the  Parliamentary  company  and  one  for  the  Northern 
Counties  company,  with  a  view  to  giving  them  complete  security 
for  plant  which  belonged  to  them,  and  which  might  be  erected  on 
the  premises  of  consumers. 

Mr.  Philip  E.  Noble  seconded  the  adoption  of  the  report. 

Mr.  Young,  a  shareholder,  asked  if  the  chairman  could  give  any 
reason  for  the  unsatisfactory  position  in  which  the  company  had 
been  placed.  He  was  told  it  was  due  in  a  great  measure  to  the  one- 
sided agreement  which  the  directors  had  entered  into,  without  the 
consent  of  the  shareholders,  with  the  Waste  Heat  Co.,  and  he 
would  like  to  know  whether  that  was  so. 

Mr.  Parsons  also  asked  a  question  in  regard  to  the  Waste  Heat 
Co.  The  report  spoke  of  another  project  in  waste  heat  being  under- 
taken. Did  that  mean  that  the  Power  Co.  were  going  to  work  it 
directly,  or  did  it  mean  that  it  was  going  to  be  worked  through  the 
Waste  Heat  Co.  .'  If  the  latter,  why  should  they  not  work  it 
directly  1 

The  Chairman  said  the  current  they  purchased  from  the  Waste 
Heat  Co.  was,  he  believed,  the  cheapest  supply  of  current 
which  was  to  be  found  anywhere.  They  got  from  the  Waste  Heat 
Co.  a  supply  of  current  on  terms  more  favourable  than  they  could 
get  it  elsewhere  or  generate  it  themselves.  The  advantageous 
character  of  this  contract  was  shown  by  the  fact  that  they  supplied 
energy  to  the  Durham  and  Newcastle  E  ectric  Companies — energy 
which  they  received  through  their  contract  and  re-sold  at  a  profit. 
No  doubt  the  Waste  Heat  Co.  had  done  well  out  of  the  arrange- 
ment, but  then  it  was  a  great  venture  and  a  great  enterprise  to 
establish  it.  On  the  other  hand,  he  had  no  doubt  that  they  (the 
Power  Co.)  had  done  infinitely  better  than  if  they  had  had  to 
supply  energy  themselves. 

Mr.  Gemmell  said,  in  his  opinion,  the  waste  heat  arrangement 
had  been  most  ruinous  to  the  ordinary  shareholder.  He  also  asked 
whether  the  board  would  take  steps  to  ensure  their  auditors  being 
the  auditors  of  the  three  companies. 

The  Chairman  having  replied,  the  report  was  adopted,  and  a 
dividend  on  the  preference  shares  at  the  rate  of  4  per  cent,  was 
declared. 


Marconi  Wireless  Telegraph  Co.  of  Canada. 

The  report  of  the  company  for  the  year  ended  December  31  st  last, 
published  in  the  Financial  Times,  states  that  under  the  new  con- 
tract with  the  Canadian  Government  for  the  operation  of  wireless 
telegraph  stations  on  the  Great  Lakes,  four  stations  have  been 
erected  and  placed  in  operation  during  the  past  year.  One  station 
is  now  being  enlarged,  and  three  other  stations  are  to  be  built 
during  the  current  year.  The  negotiations  with  the  Newfoundland 
Government  were  brought  to  a  satisfactory  termination  in  Decem- 
ber by  completing  a  contract,  which  will  continue  the  company's 
exclusive  rights  in  Newfoundland  until  the  year  1926.  The  number 
of  steamers  now  operated  by  the  company  on  its  own  behalf  is  44, 
and,  in  addition,  four  steamers  are  operated  on  behalf  of  affiliated 
companies.  As  the  old  contracts  for  the  equipment  of  steamships 
expire  they  are  being  replaced  wherever  possible  by  new  standard 
contracts,  by  means  of  which  better  conditions  are  secured  to  the 
company.  The  standard  ship  contract  is  for  a  period  of  five  years. 
The  trans-Atlantic  station  at  Glace  Bay  has  been  operated  by  the 
company  on  its  own  behalf  throughout  the  year,  and  towards  the 
end  of  the  year  the  construction  of  the  duplex  receiving  station  at 
Louisburg  and  the  construction  of  the  six-wire  pole  line  con- 
necting that  station  with  the  transmitting  station  at  Glace 
Bay  were  completed.  The  duplex  system  will  be  put 
into  operation  as  soon  as  the  corresponding  station,  now 
in  course  of  construction  at  Clifden,  Ireland,  has  been 
completed.  A  large  sum  of  money  has  been  invested  in  these 
undertakings,  but  it  is  confidently  anticipated  that  the  increased 
returns  will  not  only  fully  warrant  the  expenditure,  but  will  also 
assist  in  bringing  much  better  returns  on  the  total  outlay  at  the 
Glace  Bay  station.  The  traffic  receipts  for  the  year  have  shown  a 
satisfactory  increase  in  all  departments.  The  ship-to- shore  station 
receipts  totalled  $52,300,  as  against  §45,400  in  1911-12.  The  trans- 
Atlantic  returns  totalled  ^15,000,  as  against  $27,700  in  the  previous 
year.  During  the  recent  session  of  Parliament  the  Canadian 
Government  enacted  a  law  making  the  wireless  equipment  of 
passenger  vessels  plying  in  Canadian  waters  compulsoiy. 
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Cape  Electric  Tramways,  Ltd. 

The  directors' report  for  the  year  endinjf  June  30th,  1913,  states 
that  the  profit  and  loss  account  sbowa  a  profit  of  £80,078,  and 
after  providing  for  debenture  interest,  redemption  of  del3entureH. 
and  taking  into  account  the  balance  lirouf^ht  forward  from  la'tt 
year,  a  net  credit  balance  of  £'.i'>OTJ  remains.  From  this  turn  the 
reserve  fund  haa  been  credited  with  the  sum  of  £8,000,  leaving  a 
balance  of  £27,070.  The  result  of  the  operations  for  the  past 
year  shows  a  further  increase  in  earnings  on  the  figures  of 
the  previous  year  in  both  Cape  Town  and  Port  Pjlizabeth,  and 
enables  the  directora  to  recommend  a  dividend  of  ")  per  cent,  free 
of  income-tax  on  the  ordinary  share  capital  of  the  company.  This 
will  absorb  £24,561,  leaving  £2,r)17  to  be  carried  forward.  During 
the  past  year  the  tramways  in  Cape  Town  carried  14,779,709  pas- 
eengers,  and  the  receipts  amounted  to  £  144,222,  as  against  13,733,656 
passengers  earning  £135,369  for  the  year  1911-12.  In  Port 
Elizabeth  4,155,711  passengers  were  carried,  earning  £43,036,  as 
against  3,747,913  passengers  earning  £39,823  for  the  year  1911-12. 
To  meet  the  expansion  of  the  traffic  in  Port  Elizabeth,  arrange- 
ments have  been  made  to  increase  both  rolling  stock  and  power 
plant^  and  there  is  every  indication  of  the  continuance  of  the 
present  satisfactory  growth  of  the  business  at  that  port.  Extracts 
from  the  reports  of  the  general  managers  at  Cape  Town  and  Port 
Elizabeth  for  the  year  ending  June  30th,  1913,  are  published  by  the 
directors,  giving  further  details  of  the  working  of  the  under- 
takings. Towards  the  end  of  last  year  Mr.  \V.  B.  Rommel,  the 
managing  director,  at  the  request  of  the  board,  paid  an  extended 
visit  to  both  Cape  Town  and  Port  Elizabeth,  which  gave  him  the 
opportunity  of  discussing  and  arranging  with  the  general 
managers  on  the  spot  many  important  details  of  the  business, 
which  it  is  believed  will  lead  to  further  improved  results  in  the 
future.  The  directors  record  the  valuable  services  rendered  by  the 
local  boards  in  Cape  Town  and  Port  Elizabeth,  also  by  the  general 
manager,  Mr.  J.  A.  Barkley,  in  Cape  Town,  the  general  manager, 
Mr.  W.  H.  Freemantle,  in  Port  Elizabeth,  and  the  staffs  under 
them. 

The  meeting  is  to  be  held  at  the  London  Wall  Buildings,  E.C.,  on 
November  5th. 


Western  Union  Telegraph  Co. — The  report  for  the 

year  ended  June  30th  states  that  the  fiscal  year  will  be  changed  to 
end  on  December  31st,  and  afuUreport  will  be  submitted  next  April. 
In  his  present  statement,  president  T.  N.  Vail  says  that  the 
increase  of  $1,700,000  in  gross  earnings  is  satisfactory  when  due  con- 
sideration is  given  to  the  general  business  conditions  during  the 
period  under  review.  The  principal  increases  in  operating  expenses 
were  : — Reconstruction  and  depreciation,  |l,652,8t'0  ;  improve- 
ments at  offices  and  establishing  new  offices,  $443,200  :  relief 
department  and  pensions,  $124,300  ;  proportion  of  messenger 
service  (extending  radii),  ^121,900  ;  increase  in  wages,  $2,488,000. — 
Financitil  Times, 

Reduction  of  Capital. — The  Traction  and  Power 
Securities  Co.,  Ltd. — A  petition  for  confirmation  of  reduction  of 
capital  from  £2,000,000  to  £1,829,180  has  been  presented.  Par- 
ticulars of  claims,  &c.,  must  be  gent  by  November  1st  to  R.  B. 
Philpott,  of  Surtees,  Philpotts  >S:  Co.,  6,  St.  Helens  Place,  E.C., 
solicitors. 

Otis  Elevator  Co.,  Ltd. — A  petition  for  confirmation  of  reduction 
of  capital  from  £200,000  to  £68,190  has  been  presented.  Particu- 
lars of  claims,  &c.,  must  be  sent  by  November  12th  to  Bristow'e, 
Cooke  &  Carpmael,  1,  Copthall  Buildings,  E.C.,  solicitors. 

Consolidated  Gas,  Electric  Light  and  Power  Co.,  of 

Baltimore. — The  accounts  for  the  year  to  June  30th  show  a  gross 
income  of  $6,114,^73,  and  operating  expenses  and  taxes  $2,963,180, 
leaving  net  earnings  $3,1.")1,792.  A  comparison  of  the  gross 
income  with  the  previous  fiscal  year  shows  an  increase  of  $649,686, 
or  11  9  per  cent.,  and  the  net  earniugs  an  increase  of  $329,393,  or 
11*6  per  cent.  The  business  of  both  divisions  of  the  concern  has 
shown  a  satisfactory  growth,  the  sales  of'  gas  showing  an  increase 
of  69  per  cent.,  and  the  sales  of  electricity  an  increase  of  20'4  per 
cent.,  as  compared  with  the  previous  fiscal  year. — Innancier. 

Australia. — According  to  a  Sydney  newspaper,  the 
Supreme  Court  at  Perth  has  granted  an  order  winding  up  the 
Cottesloe  Electric  Light  Co.,  Ltd.  The  petitioning  crtditor  said 
that  the  company  was  insolvent  and  unable  to  pay  its  debts,  and 
that  its  assets,  including  book  debts,  were  valued  at  £450. 

United  Electric   Tramwajs  Co.,  of  Caracas,   Ltd. 

— The  net  revenue  aoount  for  the  year  to  June  30th  shows  a  dis- 
posable balance  of  £9,204,  out  of  which  the  directors  recommend 
the  payment  of  a  dividend  for  the  year  of  5  per  cent,  (less  income- 
tax)  on  the  share  capital,  which  will  absorb  £8,500,  leaving  £704 
to  be  carried  forward, 

Marconi's    Wireless   Telegraph    Co.,    Ltd.— At  an 

extraordinary  general  meeting  held  on  Friday  last,  Mr.  JIarconi 
presiding,  the  resolutions  already  passed  increasing  the  capital, 
were  confirmed. 

Brisbane  Electric  Tramways  Investment  Co.,  Ltd. 

— The  directors  have  declared  an  interim  dividend  at  the  rate  of 
8  per  cent,  per  annum  (48.  per  share),  free  of  income-tax,  ou  the 
ordinary  shares  for  the  half-year  ended  June  30th. 

Brazilian  Traction,  Light  and  Power  Co.,  Ltd.— A 

clividend  of  1  i  per  cent,  on  the  ordinary  stock  is  announced 


Continental.— Germany. — The  Rhenisch  Westfaligche 

ElectricitiitMwerke  GesellBchaft,  of  Estjen,  is  dechurinf;  a  dividend  of 
8  per  cent,  for  the  last  financial  year,  the  same  aa  for  the  preceding^ 
12  months. 

With  a  view  of  extending  ita  plant  the  Liegnitz  Electricitata- 
werke  Ge.-iell.'ifjhaft,  of  Liejfnitz,  ia  increaaing  itfl  capital  from 
£100,000  to  £115,000. 

Fu.wcE.— La  Societc  Electrique  des  Extensions  E-st  de  Meaoi  ifl 
the  name  of  a  new  company  which  has  lately  been  formed  at  Mfraox 
(Seine-et-Marne)  with  a  capital  of  £7,0o<j  to  eBtablish  a  email 
electric  lighting  station. 

A  New  Electeical  Indcstbial  Bank  ik  Xobwat.— A  new 
bank  has  recently  been  form<rd  under  the  name  of  "  Det  Noreke 
Aktieselkap  for  Elektroteknixk  Indostri,  Norsk  Indudtri- 
hypothekbank,"  and  entered  in  the  register  at  Kri-tiania.  The 
capital  of  the  bank  is  £222,222,  and  it  has  been  formed  with  the 
view  of  supporting  the  electrical  industry  in  general  by  promoting 
new  enterprises  and  assisting  those  that  are  alreaiy  in  existence 
and  require  support  for  increasing  their  activity  and  for  ex- 
tensions by  means  of  loan  on  mortgage  or  by  temporary  loans, 
ii.Q.  It  is  reported  that  General-Director  Eyde,  the  well-known 
engineer  and  founder  of  the  Norwegian  nitrate  industry,  is  one  of 
the  promoters  of  the  bank,  which  will  start  operations  in  the  near 
future. 

Sweden. — A  new  company  has  recently  been  formed  at  .Stock- 
holm by  the  A/B  Stockholms  GloJlampfabrik  and  the  A  B  .Svensk 
GloJlampfabrik  for  the  manufacture  of  tungsten  wire  accordmg  to 
a  new  patent  which  belongs  to  the  former  company.  The  capital 
of  the  new  company  is  £2,100,  and  the  rights  of  the  above- 
mentioned  patent  have  been  transferred  to  the  new  company 
against  a  payment  of  £1,700  in  shares  to  the  vendors. 

Switzerland.— The  Aktien  Gesellschaft  Columbus  f lir  Elek- 
trische  Unternehmungen,  with  a  capital  of  25,000,000  fr.,  has  been 
formed  at  Glaurus,  for  the  financing  and  development  of  electric 
undertakings  of  all  kinds,  by  itself  or  through  otbers.  The  Brown, 
Boveri  Co.,  of  Baden,  is  represented  on  the  directorate. 

Monte  Video  Telephone  Co.,    Ltd.— The   directors 

report  for  the  year  ending  July  31st  last,  states  that  after  providing 
for  all  charges  in  Monte  Video  and  London,  the  net  profit  for  that 
period  is  £25,834.  as  against  £25, 12u  for  the  previous  year.  The 
interim  dividends  paid  on  May  1st  last  absorbed  £4,343,  leaving  a 
balance  of  £21,491  plus  £4,315  brought  forward,  making  an  avail- 
able balance  of  £2.">,806.  After  applying  £8,.')00  to  depreciation  of 
the  company's  property  and  plant,  and  transferring  £8,5iJii  to 
reserve  for  renewals,  the  directors  recommend  the  payment  of  final 
dividends  of  2i  per  cent,  upon  the  preference  shares  and  3  per  cent, 
upon  the  ordinary  shares,  making  for  the  year  5  per  cent,  on  the 
preference  and  (i  per  cent,  on  the  ordinary  shares,  leaving  a  balance 
of  £4,464  to  be  carried  forward.  The  number  of  new  subscribers 
during  the  year  has  again  shown  a  moderate  increase.  The 
meeting  will  be  held  on  October  29th  at  Winchester  House,  E.G. 

Stock    Exchange    Notices. — Applications    have    been 

made  to  the  Committee  to  appoint  a  special  settling  day  in — 

Humphrey  Pump  Co.,  Ltd.— 30,003  ordinary  shares  of  £1  each,  10s,  paid, 
Nos.  1  to  30,000;  lUU.OOO  ordinary  shares  of  £1  each,  fully  paid,  Nos.  30,001  to 
130,000;  and  25,000  7  per  cent,  cumulative  preference  shares  of  £1  each,  fully 
paid,  Nos.  1  to  25,000. 

And  to  allow  the  following  to  be  quoted  in  the  Official  List : — 

Mississippi  River  Power  Co.— slO.OOO.OOO  comi.ion  stock;  S'j,O01,O0D 6  per 
cent,  preferred  stock;  and  $L4, 500,0110  additional  first  mortgage  5  per  cent. 
10-year  gold  bonds, 

Norwich  Electric  Tramways  to. — A  financial  daily 

states  that  the  accounts  for  the  year  ended  June  30th  shjw  a  net 
profit,  after  providing  for  debenture  interest,  A:c.,  and  including 
£575  brought  forward,  of  £10,561.  The  directors  propose  to 
transfer  £2,500  to  reserve  (raising  that  fund  to  £  lo.lTiO.  and  to  pay 
a  dividend  of  3  percent.,  leaving  £141  to  be  carried  forward. 

British  Coalite. — According  to  a  financial  daily,  a 
scheme  has  been  prei)ared  for  reorganising  the  capital  of  the 
British  Coalite  Co.,  Ltu.,  under  which  the  £(!0,o00  of  first  mort- 
gage .")  per  cent,  debentures  r«iuain  untouched,  and  £75,000  of 
second  mortgage  6  per  cent,  debentures  wiK  be  created,  of  which 
about  £40,000  will  be  issued  at  once.  The  ordinary  shares  will  be 
reduced  from  £721,081  to  £  103,858,  and  the  deferred  irom  £500,000 
to  £18-^,108. 

Calcutta   Ele'tric   Supply   Corporation.  Ltd.— The 

directors  have  declared  an  interim  dividend  on  the  ordinary  shares 
of  the  company  at  the  rate  of  7  per  cent,  per  annum  for  the  six 
months  ended  June  30ch  last,  payable  on  November  15ih. 

The  number  of  units  delive.ed  to  consumers  during  the  four 
weeks  ended  SeptemOer  26. h,  1913,  amounted  to  1,361,378, 
compared  with  1,258,799  units  in  the  corresponding  four  weeks 
of  1912. 

Metallic    Seamless   Tube   Co..  Ltd.— The   directors' 

report  f  jr  the  year  ended  Jujae  30th  last  states  that  the  net  profits 
were  £5,764  plus  £1.740  Drought  forward.  A  dividend  of  20  per 
cent,  is  recommended,  and  £2,8s7  is  carried  forward. 

Chloride  Electrical  Storage  Co.,  Ltd.— The  directors 

have  declared  an  interim  dividend  of  5  per  cent,  actual,  free  of 
income-tax,  on  the  ordinary  shares. — FinaHcier. 

Hong-Kong  Tramway  Co. — Interim  dividend  at  the 
rate  of  5  per  cent,  per  annum  for  the  six  months  ended  June  30th, 
1913. 
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STOCKS    AND    SHARES. 


Price 

Present 

Sept.  1st. 

price. 

Fall. 

Yield. 
£  s.    d 

92 

86 

6 

5  16    3 

81 

75 

6 

6  18    4 

82 

75 

7 

6  13    4 

91 

85 

6 

5  17    8 

94 

93 

1 

6    9    0 

107 

lOCh 

eh 

4  19    6 

97 

9C'i 

6i 

5  10    6 

77 

75 

2 

(>  13    4 

87* 

80 

7i 

6    5    0 

Tuesday  Byenlngi 
The  Stock  Exchange  surmounted  the  difficult  settlement  last  week 
with  more  ease  than  was  jjenerally  expected,  and  prices,  in  some 
cases,  have  shown  a  mild  tendency  to  recover.  There  has  been 
little  enougfh  check  to  the  fall  in  the  securities  of  the  utility  com- 
panies operating-  in  Mexico  and  Brazil,  some  of  the  Canadian  pro- 
perti<^s  also  joininpr  in  the  weakness  ;  but,  on  the  other  hand,  the 
acute  pressure  to  sell  good  stocks  has  been  relaxed,  and  the  reten- 
tion of  the  Bank  Kate  at  ">  per  cent,  was  hailed  as  a  sign  that 
the  monetary  position  might  be  regarded  as  somewhat  easier. 

Stock  Exchange  markets  are  moving  in  vicious  circles.  Of  these, 
the  one  which  will  probably  appeal  most  to  those  who  read  this 
column  is  the  heavy  depreciation  that  has  taken  place  in  t-tocks 
and  shares  of  all  kinds,  which  renders  the  investor  either  unwilling, 
or  unable,  to  take  advantage  of  the  many  opportunities  for  picking 
up  quite  attractive  issues  at  the  current  quotations.  To  buy  these 
it  would  be  necessary  in  some  cases  for  him  to  sell  others,  which 
stand  so  much  below  the  original  prices  of  purchase  that  the  sacri- 
fice seems  not  worth  the  making,  because,  manifestly,  were  general 
conditions  to  change,  the  values  of  his  existing  securities 
would  move  up  with  everything  else.  Thus,  the  exchansre  would 
be  as  broad  as  long,  save  that  the  innate  dislike  of  felling  anything 
at  a  very  heavy  loss  practically  forces  him  to  forego  the  purchase 
of  the  stock  that  he  would  like  to  ha%'e. 

It  is  a  dismal  thing  to  do,  but  it  may  serve  a  useful  purpose  if 
we  set  out  the  comparative  prices  of  some  of  the  Latin-Canadian 
descriptions  which  have  had  such  severe  falls  during  the  past  few 
weeks.  To  buy  anything  connected  with  Mexico  or  Brazil  requires 
unusual  courage  at  the  present  time  ;  but,  unless  the  skies  fall, 
some  of  the  bonds  in  the  annexed  list  must  be  certainly  bargains. 
Leaving  shares  out  of  account,  we  take  bonds  only,  all  of  them 
bearing  interest  at  .">  per  cent.,  with  the  exception  of  the  Mexico 
Tramways  .50-year  issue,  which  is  a  6  per  cent,  security  : — 

Five  Per  Cent.  Bonds. 

Mexican  Light  and  Power  First  Mortgage. . 
Mexican  Light  and  Power  50-year  Mortgage 
Mexican  Electric  Light  First  Mortgage  . . 
Mexico  Tramways  First  Mortgage  . . 
Mexico  Tramways  EOyear  Mortgage 
Kio  de  Janeiro  Tramway  First  Mortgage  . . 
Rio  de  Janeiro  Tramway  60-year  Mortgage 
Monterey  Railway,  Light  and  Power  First 

Mortgage  

Pachuca  Light  and  Power  First  Mortgage. . 

In  each  case  quoted  above,  we  have  taken  the  top  prices  in  the 
Stock  Exchange  Official  List.  Actually,  the  bonds  can  be  obtained 
a  point  or  two  more  cheaply,  and  when  the  dates  of  interest  pay- 
ment are  also  taken  into  account,  the  yield  will,  of  courgp,  be 
increased.  It  is  easy  enough  to  buy  these  securities,  but  they  are 
not  so  readily  saleable  in  several  instances. 

The  news  from  Mexico  is  undoubtedly  bad,  and  even  if  the  diffi- 
culties were  to  be  settled  to-morrow,  it  would  take  the  country  a 
long  time  to  recover  from  the  effects  of  the  revolution.  It  is  the 
rate  of  exchange  which  provides  a  factor  almost  as  disturbing  as 
that  of  the  political  troubles  themselves.  Mexico  Trams  Common 
shares  have  fallen  6,  the  Preferred  7  ;  Mexican  Light  and  Power 
are  down  .5,  the  First  Mortgage  bonds  a  similar  amount.  Mexican 
Electric  First  Mortgage  Debenture  at  72i  is  6i  lower  ;  all  these 
changes  have  occurred  since  we  wrote  last  week. 

The  Electrical  Supply  market  is  quietly  dull.  Falls  have  taken 
place'  in  the  Ordinary  shares  of  the  Westminster,  St.  James'  and 
County  of  London  Companies.  County  Preference  are  also  J  easier, 
and  so  are  Charing  Cross  Preference.  City  "Lights"  Preference 
hardened  to  13  middle.  Edmundson's  Preference  are  y  down. 
There  should  be  little  dodbt  but  that  the  Maiwn  FAectHqve  at 
the  Ideal  Home  Exhibition  will  prove  an  extremely  effective  adver- 
tisement to  the  smaller  consumer.  One  of  his  objections,  by  the 
way,  to  electric  light,  as  opposed  to  gas,  is  the  cost  of  the  lamps  ; 
and  although  the  recent  reductions  in  the  prices  of  these  mark  a 
valuable  step  in  the  direction  of  attacting  new  custon.ers,  there 
can  be  little  doubt  that  further  economies  in  this  direction  would 
draw  an  ever-increasing  army  of  consumers.  In  which  con- 
nection may  be  noted  with  interest  the  latest  invention  for  treating 
metal-filament  lamps  of  which  the  filament  is  broken  or  the  glass 
blackened.  It  is  claimed  that  the  lamps  can  be  renewed  at  a  price 
substantially  below  that  charged  for  most  of  the  existing  makes. 

The  Home  Railway  market,  after  being  heavy,  hardened  up  on 
Tuesday.  Metropolitans  fell  to  42i,  but  recovered  to  its  previous 
price  of  44  t-  Districts  at  321  were  \  lower,  but  they  also  rallied. 
No  further  changes  have  occurred  in  the  Central  London  group. 
British  Electric  Traction  7  per  cent.  Preferred  eased  off  to  50i. 
London  and  Suburban  Preference  shares  and  Debenture  stock  have 
both  improved,  and  Potteries  Ordinary  hardened  to  7s.  6d.  middle,  i 

The  Telegraph  market  is  idle.  Great  Northerns  went  back  to 
30,  a  fall  of  a  sovereign  ;  the  other  changes  in  the  list  are 
insignificant.  Oriental  Telephones  recovered  part  of  their  fall  of 
last  week,  and  New  York  Telephone  4  J  per  cent,  bonds  rallied  \. 
After  its  sharp  drop,  American  Telephone  and  Telegraph  capital 
stock  steadied  to  12() :  this  represents  a  fall  of  a  point  on  the  week. 
Anglo-American  Telegraphs  are  a  little  better.  National  Telephone 
Defc-red  moved  up  to  8i,  and  held  its  rise.  Marconis  have  been  a 
dull  market,  and  with  the  recession  in  the  Ordinary  the  prices  of 
the  subsidiaries  are  also  lower.  The  report  of  the  Canadian 
Marconi  Company  is  disappointing  to  the  many  who  had  looked  for 
some  better  sort  of  profit  than  $02  for  the  past  financial  year. 


In  the  Manufacturing  division,  British  Aluminium  Ordinary 
continue  to  improve,  and  the  price  has  risen  W  to  258.  British 
Insulated  Cables  eased  off  to  8§.  Crompton  Debentures  have 
gained  1\.  llubber  shares  remain  very  dull,  and  the  various  kinds 
of  remedies  proposed  to  rehabilitate  the  price  of  the  raw  stuff,  do 
not  ccmmand  a  great  deal  of  confidence  in  their  being  able  to  do 
more  than  palliate  the  existing  condition  of  affairs.  One  of  these 
days,  of  course,  it  will  be  right  to  buy  rubber  bhares,  but  the  time 
seems  scarcely  to  have  arrived  even  yet.  Amongst  metals,  the 
price  of  copper  rose  sharply  upon  a  strike  breaking  out  on  the 
Rio  Tinto  Mine  ;  but  this,  though  of  somewhat  large  proportions, 
does  not  appear  to  be  regarded  seriously  by  those  most  interested  in 
the  copper  share  market. 


MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  circumstanies. 


Wednesday.  October  22ncl. 


CHEMICALS,  dbo. 


c  Acid,  Uydrnohlorlo         ..       ..  per  owt. 

m     I,     Nitric „ 

m     „     Oxalic  per  lb. 

m     „      Bulphurio per  cwt. 

a  Ammoniac  Sal        „ 

m  Ammonia,  Muriate  (large  crystal)  per  ton 

m  Bleaching  powder „ 

m  Bisulphide  of  Carbon      . .        . .         „ 

«  Borax „ 

m  Copper  Sulphate « 

« Lead,  Nitrate         ..        ..        ..         „ 

m      „     White  Sugar         . .        . .         „ 

a      „      Peroxide „ 

t  Methylated  Spirit per  gal. 

«  Potassium,  Bichromate,  in  casks  per  lb, 

m  Potash,  Caustic  (88/90  %)  . .  per  ton 

«        „       Chlorate per  lb. 

m        „       Perchlorate        , 

m  Potassium,  Cyanide  (98/100  %) . .         „ 
(for  mining  purposes  only) 

a  Shellac         per  cwt, 

m  Sulphate  of  Magnesia     . .        . .  per  ton 
m  Sulphur,  Sublimed  Flowers      . .         „ 
a        „        Recovered         . .        . .         „ 

«        „        Lump 

a  Soda,  Caustic  (white  70/72  %)   . .         „ 

a      „     Chlorate        per  lb, 

m      „     Crystals        per  ton 

a  Sodium  Bichromate,  casks       ..  per  lb. 


METALS.  &c. 

b  Aluminium  Ingots,  in  ton  lots  . .  per  ton 
b          II          Wire,  in  ton  lots ) 

(1  to  14  8.W.G.)  J  " 

b          II          Sheet,  in  ton  lots   . .  „ 

p  Babbitt's  metal  ingots     . .          .  „ 

e  Brass  (rolled  metal  2"  to  12*  basis)  per  lb, 

c      I,     Tube  (brazed)         . .        . .  „ 

c      II         ,,     (solid  drawn)           . .  „ 

c      „     Wire,  basis „ 

c  Copper  Tubes  (brazed)     . .        . .  „ 

c       II           ,1      (solid  drawn)      ..  „ 

g       „      Bars  (best  selected)       . .  per  ton 

*       M       Sheet  

K        M       Rod „ 

d       ,1      (Electrolytic)  Bars        . .  „ 

d       ,1                 „           Sheets     . .  „ 

d       I,                 „           Rods       ..  „ 

d       II                 „           B.C.  Wire  per  lb. 

/Ebonite  Rod           „ 

/       I,        Sheet         , 

B  German  Silver  Wire        . .        . .  „ 

A  Gutta-perchai  fine „ 

A  India-rubber,  Para  fine  ..        ..  „ 

/  Iron  'sfi%  (Cleveland  warrants)  . .  peir  ton 

/     I,    Wire,  galv.  No.  8|  P.O.  qual.  „ 

g  Lead,  English  Pig „ 

/n  Manganin  Wire  No.  28  ..        ..  per  lb. 

g  Mercury        per  bot, 

t  Mica  (in  original  cases)  small  . .  per  lb, 

e     I,                „            „      medium  „ 

c     II               II           I,      large   . .  „ 

o  Nickel,  sheet,  wire,  &c „ 

p  Phosphor  Bronze,  plain  castings  „ 

p         „            „    rolled  bars  &  rods  „ 

p         I,           „  rolled  strip  &  sheet  „ 

o  Platinum       per  oz, 

d  Silioium  Bronze  Wire      . .        . .  per  lb. 

r  Steel,  Magnet,  in  bars     ..        ..  per  ton 

f  Tin,  Block  (English)        ..        ..  „ 

o    I,     Wirci  Nos.  1  to  16    ..        ..  per  lb. 

p  White  Anti-friction  Metala       . .  per  ton 

k  Zino,  Bh't  (Vleille  Montague  bnd.)  \^ 


Latest 

Fortnight's 

Price. 

Inc.  or  Dec. 

5/- 

.. 

22/- 

3d. 

6/6 

42/- 

jesjio 

£6  5 

JE18 

JE17  10 

^24 

fSO 

£27  10 

£32 

2/6 

8Ad. 

£22  10 

BJd.. 

44d. 

7id. 

100/- 

£410 

£810 

£5  10 

£6 

£10  6 

8§d. 

£8  6 

Bd. 

£96 

•  • 

£U1  6  8 

.  • 

£126 

£50  to  £221 

, 

8d. 

Jd.  dec 

lOgd. 

Ad.  inc. 

lOd. 

*d.  inc. 

Hid. 

id.  dec. 
gd.  dec. 

I'id. 

Hid. 

£91 

£91 

<  < 

£91 

£78  10 

£96  10 

,, 

£84 

•  • 

ICJd, 

.. 

4,6 

■  - 

4/- 

•  • 

1/10 

•  • 

6/6  to  7/6 

,  , 

3/2 

9cl,  dec. 

52/lJ 

1/lJ  dec. 

£14 

i 

£20  15 

5/-  ino. 

6/6 

•  • 

£7  5 

6d.  to  Sa, 

8/6.  to  6/- 

•  • 

7/6  to  11/- 

..' 

3/6  to  4/6  nom 

1 

1/1  to  1/3* 
\m  to  h% 

* . 

•  • 

1/24  to  1/5J 

•• 

186/- 

•  • 

lld. 

£66 

£188  to  £189 

, , 

2/6 

, , 

£44  to  £906 

dec. 

£26  10 

£1  dec. 

a  Q.  Boor  &  Oo. 

b  The  British  Alumlnlnm  Co.,  Ltd, 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Oo. 
e  F.  Wiggins  &  Sons. 
/Indla-Bubber,  Gutta-Peroha   and 
Telegraph  Works  Co.,  Ltd, 

f  James  &  Bbakspeare, 
Edward  Till  ft  Oo. 


Qnotatlons  supplied  by— 

I  Bolllag  A  Lowe, 

^  Morns  Ashby,  Ltd, 

I  Richard  Johnson  &  Nephew,  Ltd, 

m  W.  T.  Glover  &  Co.,  Ltd. 

n  F,  Ormiston  ft  Sons 

o  Johnson,  Matthey  ft  Oo..  Ltd' 


rW,  F,  DennlBft  Oo. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER    COMPANIES. 


NAMF. 


Bourntmontb  &  Poole,  Orel. 

Do.    4J%  Pref 

Do.    Second  fi  %  Pref 

Do.    4i^%  Deb.  Stock  .. 
Brompton  &  KenBington,  Ord.  . . 

Do.    7  %  Cum.  Pref 

Central    Electric  Supply,  4  % ) 

Guar.  Deb.  I 

Charing  Cross,  West  End  &  City 

Do.    4J  %  Cum.  Pref    .. 

Do.     "  City      Undertaking  "  ) 
4i  %  Cum.  tref.  f 

Do.    Do.    4  %  Deb 

Chelsea,  Ord.  

Do.    ij  %  Deb 

City  of  London,  Ord 

Do.    6  %  '  urn.  Pr«f 

Do.    5  %  Deb 

Do.     4J  %  Second  Deb. 
County  01  l^ondon,  Ord.  .. 

Do.    6%  Pie' 

Do.    4J  %  Deb 

Do.    4>  %  Second  Deb. 
Edmundson's,  Ovd. 

Do.    6%  Cum.  Pref 

D«.    6  %  Non-Cum.  Pref. 

Do.    4j  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    5%Cum.  Pr«f 

Do.    4J%  First  Deb 

Hove 


Stock 

or 
Shara. 


10 

10 

10 

Stock 

6 

S 

100 

5 
5 


100 
6 
Stock 
10 
10 
Stock 
100 
iO 
10 
stock 
Stock 
;£8 
6 
5 
100 
6 
6 
100 
6 


D'vid«nds 
for 


1912. 

fl 

*i 
6 

10 

7 


5 

<i 

i 

6 

4i 

9 

6 

6 

<i 

6 
6 
ii 
44 


6 
6 


1910, 

i* 

7 


6f 

44 

*4 

4 

4f 

6 
6 

t\ 

6 


44 
6 
5 
44 


Closing 

1 
Rise  Presant 

Quotations 

+  or    Yield 

Oct.  21st. 

Fall 

pc. 

£  s.  d, 

9J-l(^ 

i  IT    1 

84-    9A 

10  -  104 

4  14    9 

6  14    8 

tf6  —  98 

4  11  10 

8J-    9 

el-  8g 

5  11    1 

4    1    3 

94  —  97 

4    3    6 

44—    5 

6    0    0 

4-    44 

-4 

5    0    0 

3)1-   as 

-4 

6  16    3 

90-92 

.. 

4    7    0 

44-    6 

6    0    0 

94   -  97 

,. 

4  19    9 

loi  -  16i 

, , 

6    7    6 

124      1^4 

+  i 

4    8  11 

115      119 

4    4    0 

99      101 

4    9     1 

n\      12 

zi 

5    0    0 

114      12 

5    0    0 

102}-104i 

4    6    3 

98   -101 

^ , 

4    9    1 

.t  .! 

,, 

Nil 

8    8    7 

14-  n 

-* 

,  , 

80-83 

6    8    5 

}|-ii 

,  ^ 

6    3    1 

,  ^ 

6    2    7 

89  -  91 

, , 

4  19    0 

7S-    8ixd 

6  10    9 

KAME. 


Kensington  &  Knigh'gbridge.Ord, 

Do.    4  %  Deb 

K«nt  Elec.  Power.  4i  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.  4  %  First  Mort.  Deb.  ,. 
Metropobtan  

Do.    44%  Com.  Pref 

Do.    4*  %  First  Mort.  Deb.    . . 

Do.    34  %  Mort  Deb 

North  Metropolitan  Power  Sop-  > 

ply,  S  %  Mortgages  (Red.)  ,' 

Notting  Hill,  6%  Non-CUEO.  Pref. 

Oxford  

St.  James'  and  Pall  Mall,  Ord. .. 

D>.    7  %  Pref 

Do.    3i  %  Deb 

South  Lmdon,  Ord. 

Do.  5  %  First  Mort.  Deb.  . . 
South  Metropolita",  7  %  Pref.  .. 

Do  4i  %  First  Deb.  Stock  . . 
Urban,  Ord.  

Do.    5  %  Cum  Pref 

Do  4*  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cam  Pref 


Stock 

or 
Share, 


DiTilend* 

for       I 


* 

191». 

191S. 

5 

8 

8^ 

Stock 

4 

4 

Stock 

4n 

44 

a 

J 

5 

6 

6 

Stock 

4 

4 

6 

4 

H 

5 

4 

4i 

Stock 

4 

4 

Stock 

a 

8 

100 

5 

6 

10 

6 

6 

6 

7 

6f 

6 

10 

lot 

6 

7 

7 

ICO 

84 

84 

4 

&4 

103 

6 

6 

1 

7 

7 

100 
£i 

K^ 

44 

S 

3 

100 

44 

lit 

6 

10 

0 

4i 

44 

• 

Clotlng 

Quota  tio&a 

Oct.2lM. 


^-  8 
88  -  Bl 
74-78 

00-08 

9«  -  99 
79  -  8J 

99  — Unzd 

10  — 
6  - 

8-9, 

ft-  7 
83   -  - 

»  - 
96-99 


--^ 


3-86 


BiM 
•f  or 


-i 


-I 


4  •. 


d. 

0 

11 
< 
1 

1 

0 
8 
0 
1 
4 


i  U 

6  U  7 
f  «  10 
8    1 

0  0 

1  10 

0  3 
0 

1  t 


S 
6 
4 

7 

• 
6 
«  13    9 


(48 
6  14  3 
4    7  10 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do     5  %  Pref 

Calgary  Power.  Ist  Mort.  Bds.  .. 
Canadian  G**".  M.  Com 

Do.    7%  Pref 

Cordoba  Lt  ,  Power  and  T  ,  Ord. 

Do.    5  %  Deb 

Elec.  Lt.  and  P.  of  Oochabamba, ) 

6  %  Bonds  f 

Elec.  Supply  Victoria,  6  %  1st ) 

Mort.  Deb.  J 

Eleo.    D«v.   Ontario,    5   %    1st ) 

Mort.  B  nds  J 

Ka'goorlia  Eleo.  P.  and  U.,  Ord. 

Do.    6%  Pref 

Kaminisiiq  iia  Power,  5  %  Q.  Bf. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb.  . . 
Mexican  El  Li ,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  Ist  Mort.  Gold  Bds. 

Do.    6  %  and  Mort.  Bonds    . . 


5 

6 

6t 

6 

^4 

5 

6 

6 

100 

5 

5 

$.00 

7 

71 

8100 

7 

7 

1 

6 

100 

5 

5 

100 

6 

6 

100 

6 

5 

$500 

5 

6 

10/. 

Nil 

1 

6 

6f 

S;500 

5 

6 

6 

Nil 

lOU 

6 

6 

6 

5 

$100 

4 

4 

8100 

7 

7 

6 

S 

100 

6 

6 

41-    5i 

n-  n 

•  • 

6  17    1 

,  . 

6    9    8 

5  -  6i 

+  4 

4  16    8 

91  -  93 

6    7    6 

105  —110 

—6 

6    7    3 

117  -122 

,  ^ 

5  14    9 

8-     H 

, , 

6    8    1 

91  -  93 

.. 

6    7    6 

904—  924 

•  • 

6    9    9 

874-  904 

•  • 

6  10    6 

92  —  94 

•  • 

6    6    5 

A-      * 

•  • 

NU 

J4-     iT^d 

•  • 

11    6    8 

lOi  -104 

, , 

4  16    2 

11-   12 

, , 

, , 

108  -106 

, , 

4  14    4 

70  -  75 

-64 

6  18    4 

65  -  60  xd 

-4 

6  13    4 

81  -  94xd 

-14 

7    8  11 

82-86 

-5 

6  16    8 

71  —  76 

-3 

6  13    4 

Monterey  Rly.,  Light  &  Power,  > 
5  %  Ist  Mort.  Deb. ! 
Montrea',  Lt.,  H.  and  Power  . . 
Northern,  Lt.,  Power  ard  Coal, ) 
6  %  1st  Mort.  Bonds  { 

River  Plate,  Ord 

Do.    6%  NoQ-Cum.  Pref. 
Do.    6  %  Deb.  8:ock     . . 
Roy.  Elec.  Co.,  Montreal,  44  %  [ 
Isl  Mort  Deb.  j 
Shawlnigan  Water,  Capital 
i  o.    6  %  Con.  Ist  Mort.  Bonds 

Do.    44  %  Per.  Deb 

T<  ronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5%) 
1st  Mort.  Deb. ) 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  nnd  Lt., ) 
1st  Mort.  6  %  Gold  J 


100 

5 

6 

SlOO 

9 

lot 

8500 

6a 

la 

Stock 

10 

Do. 

6 

6 

Do. 

6 

5 

103 

44 

44 

$100 

64 

6t 

$500 

5 

5 

Stock 

44 

44 

Do. 

44 

44 

100 

6 

6 

1 

6 

6 

100 

8 

6 

72-73 

-  1 

210  -320 

-7 

16  —  96 

907  -217 

103  —107 

974-994 

99  -101 

130  -135  xd 

3 

105  —107 

1004-1024 

97  —ICO 

904- BJ4 

»-     iS 

• . 

108  -1C6 

6  18    4 

4  10  11 


4  8  0 
t  9  1 
4  19    6 

4    9    i 

4  8  11 
t  18  6 
4  7  10 
4  10    0 

6    8    1 

6  8  0 
6  14    3 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red 

Amerlonn  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  ■  Portuguese    Tel.,    5    %1 
Mort.  Deb. ) 

Chili  Telephone 

Comma 'cial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    lu  %  Cum.  Pref    . . 
Direct  Urited  States  fable 
Direct    W.  India  Cable,  41  %) 
Keg.  Deb.  1 
Eastern  T.  lecn'aph,  Ord.  Stock 

Do.    3i  %  tref.  Stock  . . 

Do     i%  Mort.  Deb 

Eastern  Extansfcm 

L>o,    i  %  ueb 

East   and    8.  AMda.  Tel.   4  %  1 
Mt.  Db  Mauiltius  Sub.  / 
Glob*  TelcRraph  and  1  rust 

Ho.    6  %  Pref 

O  ear.  Northern  Telcg'aph 
Indo  Eu'Oi  ean  Tc  egraph 
Mackay  Companies  Common    . . 

Do.    4  %  <  nm.  Pref 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partic  Pref.  . . 


10 

44 

8t>ook 

6 

S'oi 

8 

$100 

4 

Stock 

3 

Do. 

6 

Do. 

80/- 

100 

6 

6 

8 

Stock 

4 

10 

6 

10 

10 

6 

4 

6 

10 

10 

4 

100 

4J 

Stock 

7 

Do. 

34 

Da. 

4 

10 

7 

Stock 

4 

26 

4 

10 

6 

10 

6 

10 

20 

25 

13 

SlOO 

5 

«1  0 

4 

1 

20 

1 

17 

4 

6t 
10 
4 

4t 

44 
7 

34 
4 
7 
4 


6t 

6 

6t 

6 
4 


6i- 
96  - 

125  - 
92  - 
62  - 

1041- 

3ai- 
103  — : 

Pi 

14l 


6a- 

98  - 

127  - 

76- 

964- 

19i- 

94  - 


11  — 

29  - 
67  - 
83  - 
67  - 

V 


■  n 

t  • 

■  97 

,  , 

127 

-1 

94 

.  , 

65  xd 

+  3 

-1C5J  xd 
2^1 

+  i 

■104 

.. 

'A 

, , 

83 

. . 

■    9  xd 

+  i 

-  16   xd 

+  4 

7 

•  • 
■  • 

74 

100 

•  • 

180  id 

,, 

77  xd 

.  , 

S8» 

,  , 

ISJxd 

-  J 

99 

.. 

1014 

•  • 

isf 

•• 

81 

-1 

69 

•  • 

85 

,  , 

70 

,  , 

8J 

— m 

«i 

6  9 
6  3 
6  8 
4  6 
4  12 
6  14 
6    6 


4  16    2 

6    6  7 

4  17  7 

6    9  9 

6    9  0 

6    6  8 

6  18  0 

6  12  3 

4  10    0 

6    7  8 

4  10  U 

4    1  8 

6    9  10 

4    3  4 

8  18  10 


4 

17 
9 
10 


5  17 

6  14 


Monte  Video  Telephone,  Ord.  .. 

Do.    6  %  Pref. 
New  York  Telep.,  4*%  Gen.  Ends. 
Oriental  Telep.  and  Eleo. 

Do.    6%  turn.  Pref 

Do.    4%  Red.  Deb 

Paciflo  and  European  Tel.,  4%  I 
Guar.  Debs,  i 
Renter's 

Subma-lne  Cables  Trust  . . 
Telephone  Co.  of  Egypt,  4}  %  \ 
Dib.  Red.  j 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America    .. 

Do.    4   %   Debs.,   1  to  1,500) 

guar,  by  Braz.  Sub.  Tel.  \ 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6%  Debs 

W>st«m  Telegraph,  Ltd. 

Do.    4  %  Debs, 
'^'^stwm  Union  44  %  Fig.  Boiids 


1 
1 
100 
1 
1 
Stock 

Do. 

10 

Cert. 

Stock 

5 
5 

n 
100 

10 
10 
10 

100 
10 

ifock 
10.0 


6 
5 

44 
10 
6 
4 


10 

6 

4i 

8 
5 
34 
4 

li 
« 

6 

6 

7t 

i 

44 


6 
6 
44 

6 
4 


lot 

6 

44 

6t 
5 


6 
6 
6 
7 
4 
44 


98J-  99J 

'til* 


964-  6^4 

9i-  104 
ISl  -134  xd 


99  —101 
13J-  ISJ 
94  -  96 
93  -  99xd 


^ 


B  18 

0 

6  14 

8 

4  10 

3 

5    1 

7 

4  16 

0 

4  10  11 

4    1 

3 

9  17 

8 

4  16 

9 

4  U 

0 

6  14 

4 

4  11 

0 

4    8 

4 

4  a 

6 

4  u 

0 

6  18 

6 

6    8 

1 

4  19 

0 

6    6 

8 

4   a 

4 

4  14 

9 

*  Unless  otherwise  stated,  a  1  share-  are  fully  paid. 


a  Paid  in  deferred  interest  warrants. 


t  Interim  Divfdetid. 


3s.  in  Funded  Dividend  Oerts, 


O'ontfm'u'mtt   on    n'mxt   t^affo. 
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SHARE    LIST    OF    ELECTRICAL    CON\PAfi\ES.~(Continued.) 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


NAME. 


Bath  Tram',  Pref.  Ord 

Do.    5%  Pref 

Do.    4i  %  Deb 

Brit.  Elec.  Trac,  6  %  Pref. 

Do.        Do.  Deferrtd 

Do.        Do.         6%Cum.Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  5%Perp.  Deb.     .. 

Do.  H  %  and  Deb. 

CentraJ  Loudon  Railway,  Ord. . . 

Do.    Gtd.  Assented    "  .. 

Do.    Pref 

Do.    Gtd.  Assented 

Do.    Def 

Do.    Gtd.  Assented 

Do.    4  %  Deb 

City  &  S.  London,  5%  Pref.,  1891 

Do.        Do.  1896      . . 

Do.        Do.  1901       .. 

Do.        Do.  liOa      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    H  %  Deb 

Isl '  of  Tharet  Trams,  5  %  Pref. 

Do.    4  %  I  eb 

Lancashire  United,  6  %  T^eb.    . . 
London  and  Suburhar,  Ord. 

Do.  Do.    6  %  Cum.  Pref. 

Do,  Do.    4  J  %  1st  Deb.  . . 


Stock 

or 
Share. 


1 
I 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 

100 
a 

100 
100 

1 
1 

100 


Divic 

lends' 

for 

1912. 

1913. 

Nil 

5 

6 

H 

44 

6 

'li 

a 

5 

6 

44 

4* 

a 

3 

4 

4 

4 

4 

2 

4 

4 

4 

5 

5 

6 

6 

5 

6 

5 

5 

4 

6 

6f 

44 

4* 

n 

4 

4 

5 

5 

5'f 

44 

44 

Closing 

Rise 

Present 

Quotati  ins 

+  or 

Yield 

Oct.  2l8t. 

P^all 

P.O. 

£  8.  d. 

^fl —  1% 

Nil 

k-  S3 

6    8    0 

7(1  -  75 

6    0    0 

124-  144 

4  -    6 

86  —  89 

6  14  10 

49  —  52 

— 1 

5  15    5 

91  —  94 

5    6    5 

76  —  79 

5  14    0 

61  —  66 

4  11    0 

78  —  80 

5    0    0 

70  —  75 

6    6    8 

81  —  8S 

4  16    8 

60  —  65 

3    1    7 

78  —  80 

5    0    0 

97  -  99 

4    0  10 

98  -100 

610    0 

f8  —100 

5    0    0 

97  —  99 

5    1    0 

97  —  99 

5    1    9 

93  —  95 

4    4    3 

4-     1 

8    0    0 

66  -  71 

6    6    9 

2f«-    2^3 

4  17    7 

73  —  78 

5    2    7 

77  —  81 

6    3    5 

J-    i 

,   , 

^.-     H 

+  .^ 

784-  814 

+  44 

6  io    5 

NAME. 


London  Elec.  Railways,  4  %  Deb 
Londn  Unite ■>  Trams,  4  %  Deb 
MetropolitHn  Railway  Conaol. 

Do.    Surplus  L»n<ls 

Do.    8J  %  ■  >eb 

Do.    m  %  Pref 

Do.    34"  %  Con.  P>ef.     . . 
Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Piior  Lien     . . 

Do.    44  %  First  Pref.    . . 

Do.    3!S  %  Gtd 

Metro.  Elec.  Trams,  4J  %  Deb 

Do.    5  %  Deb 

Potteriep,  Ord 

Ho.    6  %  Prof 

D^.    4i%Deb 

South  Vetro.  Trams,  6  %  Pref 

Do.     4  %  Dph 

Underground  Elec.  Railways 

Do.    "A"  .. 

Do.    6  %  Pirit  Cum.  Inc.  Deb 

Do.    4i  %  Bonds 

\'o     6  %  Inc  me 
Yorkshire  (West  Riding).  Ord.  . 

Do.    6%  Pref 

Do.    44  %  Deb. 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
lOJ 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
5 
5 
100 


Dividends 

for 

1912. 

1913. 

4 

4 

4 

4 

18 

"4t 

84 

'2i\ 

34 

s| 

^h 

3i 

Nil 

t) 

6 

4 

4 

4 

4 

44 

44 

a4 

34 

44 

44 

6 

5 

34 

5 

5 

44 

44 

6 

6+ 

4 

4 

6 

'6 

44 

44 

6 

6 

Nil 

3 

1.+ 

4A 

44 

Closing 

Quotations 

Oct.  ilst. 


PI  - 
60  - 
44  - 
59  - 
8«  - 
78  - 
76  - 
33  - 
136  - 
F2  - 
93  - 
8i  - 
74  - 
82  - 
86  - 

^: 

82  - 

68^: 

3|- 

7  _ 

nh- 

99  - 
89  - 

81- 
81  - 


-  98 

-  64 
-444 

-  61 

-  85 

-  80 

-  78 

-  334 
-139 

-  94 

-  97 

-  84 

-  76 

-  86 

-  89 

T 

-  II 

-  85 

-  72 

-  4 

9 
TB 

-lU 
-101 

-  90 


85 


Rise    Present 


+  or 
Fall 


Yield 
P.O. 


£  s.  d. 
4  6  0 
6    6    0 

3  13    0 

4  10  2 
4  2  4 
4  7  6 
4    9    9 

Nil 
4    6    4 
4    5 

4  2 

5  7 

4  12 

6  4 

6  12    0 

7  5    6 

5  6    6 

8  0    0 

5  11    1 
Nil 
Nil 

6  8    1 

4  9  1 
6  13    4 

Nil 

5  6    0 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Ang'o  Arg.  Trams,  1st  Pref. 

Do.     2nd  Pref 

Do.    4  %  Deb 

Do.    44  %  Deb 

Do     6  %  Deb.     . . 
Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  H.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traction,  Light  and  I 
Power  i 
Brisbane  Trams  Invt.,  Ord. 

Do.    5%  Pref 

Lo.    4i%Deb 

B  Columbia  Elec.  Rly.,  Def.    . . 

Do.     Pref.  Ord 

5%P.ef 

44  %  1st  Mort.  Deb. 

ii  %  Vancouver  Deb.    . . 

4|%Con   Deb 

Calcutta  Tram«,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

Citv  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  l<  lee.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams   . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


Do. 

Do. 
Do. 

Do. 


5 

^ 

64 

5 

54 

54 

100 

4 

4 

100 

44 

44 

100 

5 

6 

100 

5 

6 

10 

6 

6 

100 

44 

44 

100 

6 

5 

$100 

6 

6+ 

5 

8 

8t 

5 

5 

5 

100 

44 

4* 

100 

8 

8t 

100 

6 

6 

100 

5 

5 

40 

44 

4* 

100 

"4 

44 

ILO 

H 

4: 

5 

7I 

6 

5 

5 

5 

100 

44 

44 

1 

5 

5 

5+ 

0 

:  '100 

4 

4 

100 

6 

5 

SIOOO 

5 

5 

1 

Nil 

100 

6 

5 

100 

3 

91  - 
96i- 
9^J- 
100  - 
10|- 
94  - 
66  - 


-93^ 

-  P84 

-1004 

■lOi 

-114 

-  86 

-  99 


88  —  90 


99  - 
121  - 

109  - 

99  - 

97  - 

100  - 

89  - 

6- 

5  - 

96  - 

92  - 
904- 
944- 

J^- 
83  - 

18  - 


•    71 

■  H 
102 
124 
113 
•102 
100  xd 
104 

-  92 

-  64  xd 

■  6i 

-  99 

■  ^1 

■  61 

-  97 

■  944 

-  984 

-  .^'^ 

-  90 

-  28 


5  11    4 

,  , 

5  18  11 

-* 

4    6    0 

4  11    5 

,  , 

4  19    6 

4  18    0 

•  • 

5    4    4 

.  . 

4  13    9 

5    1    0 

—1 

6  13    4 

+  * 

5    3    3 

+  J 

4  10  11 

4     8    3 

6    9    1 

5    6    2 

4  18    0 

4  10    0 

4    6    7 

4  12    5 

.. 

5  15    5 

+  * 

i  15    3 

4  11     0 

6    3    1 

4  13    0 

4    2    6 

5    5  10 

5    1    6 

Nil 

6  11    1 

La  Plata  Elec.  Trams,  Ord. 

Do.     Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.  5  *y  Deb. 
Madras  Elec.  Tr.,6%  Cum.  Pref. 
Elec.  Tr.  (I'-Ol),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elf-c.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6  %  B.nds 

Para  Elec.  ►  lys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Ele  •.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  1  ref.  . . 

Do.    44  %  1st  Deb 

Bio  de  Janeiro  Trams,  IstMort.  1 
r.  %  bonds  [ 

Do.    5  %  Mort.  Bonds  . . 
Sao  Paulo  Tram.,   Lt.  and  P. ) 
5  %  1st  Deb.  J 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec   T  ams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Elec.  Rly.,  4|  %  Deb. 


1 

1 

4P. 

6 

1 

6 

6f 

1 

6 

6 

100 

6 

5 

5 

6 

6 

100 

5 

6 

100 

5 

5 

$10)0 

5 

5 

$100 

7 

7 

,  , 

6 

5 

100 

6 

6 

5 

10 

lot 

6 

6 

6 

100 

6 

5 

1 

54 

5 

6 

6 

100 

44 

44 

5 

6 

100 

5 

5 

$.^00 

6 

5 

FO 

5 

5 

IOC 

5 

5 

6 

7 

7 

6 

6 

6 

100 

5 

5 

100 

44 

H 

i-   4 
i-i 
1  -li 
^?-  lA 
{1  —  96 
4i-    5J 
101  -103 
87  —  89 
97  —  99 

81  —  84 

82  —  85 
89  —  92 

5^—    6i 
4|-    5J 
97  -  99 

14-    li 
5—54 
95  —  97 

984-1004 

834-  90J 

100  —103 

86  —  90 
93  —  95 

4J-    fi 
4i-    5| 
97  —100 
984-1004 


■6 
-7 
-24 
-4 

-14 


+  i 


6    0    0 

4  16    1 

5  10 
54a 

6  17    1 
4  17    1 


5  12  4 

6  1  0 
8    6  8 

5  17  8 

6  10  5 
8  2  8 
5  17  1 

5  10 
4    0  0 

6  9  1 
4  12  9 

4  19  6 

5  10  6 

4  16  2 

6  11  1 

5  6  3 

6  13  4 

5  17  1 

6  0  0 
4    9  7 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6%  Pref 

Babcock  &  Wilcox 

Do.     Pref.  . . 
British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    5  %  Prior  Liens  Debs.  . . 

Do.    Deb.  Stk 

B.T.  &  Helsby  Cables 

Do.    Pref.    -        

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouic,  Pref. 

Do.    Deb. 

Do.    6  %  Prior  Lien     . . 
Brovvett,  Tandley,  Ord 

Do.  Pref 

Brush,  7  %  Pref . 

Do.    5  %  Prior  Lien  Deb. 

Do.    4*%rteb 

Do.    •fj  %  Second  Deb. 
CaUender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellncr 

Do.    Deb 


7 

6 

6 

16 

, 

6 

6 

'6 

6 

100 

5 

5 

100 

6 

6 

6 

10 

5 

6 

fi 

100 

IJ 

44 

100 

4I 

3 

Nil 

100 

4 

4 

100 

6 

6 

1 

,  , 

1 

, , 

2 

Nil 

100 

5 

5 

100 

4* 

44 

110 

44 

44 

5 

15 

5 

5 

5 

100 

44 

44 

1 

20 

100 

44 

44 

A-     i2 

8  12    4 

2f|—  3rV  xd 

,  , 

7  13    4 

5    12 

li*«-    lr\ 

4    3    6 

If—      Irl, 

+  A 

,  . 

6    8    0 

93  -  96 

5    4    2 

854-  874 

+  4 

6  14    3 

84-    8S 

-4 

5  15  11 

6  —   P4 

4  12    4 

100  -103 

,  , 

4    7    5 

92  —  95 

-  5 

4  14    9 

etZ  ,^ 

Nil 

5  15  11 

100  —103 

5  16    6 

2/-  -3/- 

Nil 

8/.  -8/6 

Nil 

0  —     i 

Nil 

704-  754 

6  12    5 

854—  404 

11.   2    2 

23  —  27 

,  , 

16  13    4 

11  -  Hi 

,  . 

6    7    8 

5-  n 

+  ft 

4  15    3 

96  -  99 

4  10    6 

3r3-    m 

5    1    7 

102  -105 

4    6    9 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.     Pref 

Edison  &  Swan,  A,  jE8  paid 

Do.     fully  paid     .. 

Do.    4  %  Deb 

Do.    5  %  Second  Deb.  . . 
Electric  Construction 

Do.     Pref 

Greenwood  &  Batley,  Pref. 

Do.     Deb. 
General  tlectrio,  6  %  Pref. 

Do.    Deb 

Henlov  8,  Ord. 

Do."  Pref 

Do.     Deb 

India-Rubber,  G.  &  T.      .. 

Do.    Pref. .... 
Telegraph  Construction  . . 

Do.    Jjeb 

Willane  &   Robinson,  4  %  Ist ) 

Mort.    Deb J 


100 

5 

1 

Nil 

,  , 

1 

6 

6 

5 

Ml 

, , 

6 

Nil 

100 

4 

4 

100 

6 

5 

1 

6 

1 

7 

7 

10 

7 

7 

100 

5 

,  . 

10 

6 

6 

100 

4 

4 

6 

15 

lOf 

6 

4* 

44 

100 

44 

44 

10 

74 

10 

5 

6 

12 

30 

6f 

100 

4 

4 

100 

4 

4 

101  —103 

m-  141 

4-  104 

37  —  8^ 

96  —  b8 

55  —  60 


+  24 


41 


8  14 

7  '2    2 
Nil 
NU 

6  9    1 

7  7 
7    6 

6  ir 

9  13 

6    4 

5  14 
4    6    0 

6  15  5 
4  8  11 
475 
6  6  8 
4  1  \> 
6  1 
4    -   -8 


6  13    4 


*  Unless  otherwise  stated  all  shares  are  fully  paid, 


f  Interim  dividend. 


Bank  rate  of  Discount  5  per  cent.,  October  2nd,  1913. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    SEPTEMBER,    1913. 


Compared  with  the  prpcefiin?  month,  the  electrical  export  and 
import  biiBtness  duringr  September  phowed  a  conniderable  improve- 
ment. The  exports  reached  a  total  value  of  £445,1.")5,  inclusive 
of  £69  8H0  worth  of  telepraphic  material  and  rable,  these  figures 
comparing  with  £434,226  and  £65,429  respectively  in  Anpust. 

The  imports  for  September  were  valued  at  £252  741,  as  compared 
with  £216.301  in  the  preceding  month,  and  the  re-exports,  at 
£30.610,  were  some  £13,000  in  advance  of  the  August  total. 

The  exports  of  electrical  machinery  showed  a  gratifying   im- 


provement during  the  month,  which  was  shared  by  mo»t  of  the 
eections,  and  only,  to  some  extent,  marred  by  a  drop  of  nearly 
£20  000  in  the  value  of  cable  exports. 

A  general  increa.He  in  values  is  noticeable  in  the  imports  Bectiooa 
of  the  table  ;  indeed,  the  plow  lamp  total  showe  an  increase  from 
£7  600  in  August  to  £14,196  in  September. 

India  and  our  Australasian  Colonies  were  excellent  CDstomeni,  M 
uBual,  but,  for  some  un«ccountable  reason,  Argentinean  baeineM,  u 
shown  in  cur  returns,  dropped  to  insignificant  proportions. 


Registered  Exports  of  British  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


Destination  ot  exports  and  ooontry  oonslgniog 
imports. 


"' i; 

"O 

o   <o 

S5  oS 

hn    O 

o  c  <e 

c  ^  ee 

esa 
ber 
nsul 

<&   <t 

UXI-" 

•^2 

m 

cm 
a 
'43*0  m 

.—    C    05 

-«£  o 


o 

"be  (A 
(0 


°§ 

li     * 

CD 


m 
u 
o 


a     o 
^■e  a 

o      g 
o      a 


a 


i 

o 


Russia,    Sweden,    Norway,    Denmark     and 

Danish  West  Indies  

Germany 

Netherlands,  Java  and  Dutch  Indies 

Belgium  ...         ...         ...         ...         ... 

France  ... 

Portugal  ...         ...         ...         ...         ••• 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  R'umania  and  Turkey 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba 

Canada  and  Newfoundland   ...         ...         ... 

British  West  Indies  and  British  Guiana 

Mexico  and  Central  America  

Peru  and  Uruguay 

vniie      ...         ...        t.*         •«.         ...         ... 

.i5razix    ...         ...         ...         ...         .*•         ... 

Argentina         ...         ...         ...         ...         ... 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt.  North  Africa  and  Persia 

Britifh  West  Africa 

Rhodesia,  O.R.C.  and  Txanevaal       

Cape  of  Good  Hope     ...        ... 

Natal     ...         •••         «••         •••         •••         ••• 

Zanzibar,  Brit.  E,  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguf  fc  Africa  ... 
French  African  Colonies  and  Madagafccar  ... 

China  and  Siam  ...         ...         ...         ... 

Japan  and  Korea         ...         ...         ...         ... 

inoia     ...         ...         .*•         ...         *•*         .*• 

Ceylon  ...        ...        ...        ...        ...        ... 

Straits    Settlements,    Fed.     Malay    States, 

British  North  Borneo  ard  Sarawak 
Hong  Kong      

West  Australia  ...        .••         ...        ••• 

South  Australia 

Victoria  ...         ...         •••         •••         >•• 

New  South  Wales 

Queensland 

Tasmania  ...         ...         ...         •••         ... 

New  Zealand  and  Fiji  Islands         

Total,  £ 


1,082 

.3,418 

2,293 

603 

4,348 

304 

362 

719 

171 

109 

102 

1,763 

201 

258 

102 

361 

1,134 

37 

252 

953 

252 

3.216 

1  107 

1,153 

i24 

192 


22<^ 
1,264 
1,26(^ 

867 
3i( 

380 

436 
2t 
11 

61 

3,99.'^ 

16 

546 

'l]2 

777 


31 1 

772 
168 

l,7fif; 

4,4  Of 
3f*3 
259 


£ 

94 
18f 
338 

il 

840 

"lO 

972 

14t 

18 

81 

193 

94 

2f 

23 

25P 

359 


£ 

160 
47 

•  •• 

19 
14 


36 
24 
12 

112 
492 
94 
29 
10 
94 
559 


1,773 

347 

496 

t3 

4,591 

7,580 

295 

646 

1.167 

213 

1,042 

47) 

267 

550 

123 

4.076 

3,610 

3,822 

1,206 

16,548 

419 

54 

134 

107 

1,629 

2,755 

41,458 

55,323 

3 

67 

98 

28 

86 

245 

469 

545 

387 

223 

369 

66 

122 

82 

51 

12 

•  •• 

.44f 

433 

192 

53 

88i; 

3,249 

114 

235 

399 

20 

8 

196 

46 

768 

60 

239 

659 

1,766 

614 

1,679 

49 

81 

■  •• 

56 

827 

616 

9,236 

12,651 

£ 

£ 

2,189 

429 

694 

45 

163 

34 

114 

32 

•  .> 

192 

•  •  • 

6 

87 

14 

... 

10 

20 

•  •• 

161 

15 

237 

•  ■  ■ 

•  •• 

432 

•  •• 

196 

... 

273 

... 

•  •• 

•  •• 

4 

•  •• 

102 

"9 

690 

33 

123 

•  ■• 

28 

16 

2 

65 

1.518 

•  •• 

551 

129 

1,567 

•  •• 

62 

32 

... 

211 

13 

452 

•  •• 

24 

282 

680 

253 
... 

1,770 

... 

i 

99 


389 


£ 

8,630 
3,94;- 
1.042 
1,881 
4,4:^6 
50 
2,7r9 
l,5fo 

657; 

129' 

29,536! 
6.662' 

321 1 

2,00.' 

2,47f 

2,25:- 

25 

345 

2,010| 
43fi 

1.250; 

2,03f 

3,932' 
119 
460 


5,965 

10,604 

37  432 

21( 

6.303 
1,824 

396 
1,022 
3,364 
6,625 
1,29( 

176 
7,453 


169 
3i; 


104 

"30 
302 
,142 


124 

6 

255 

4 

18 
.437 


158 

28 
176 

6 


141 

6,30t 

3,943 

95 

284 
141 


120 
1,111 


538 


£     \*  £ 


650 

107 

204 

96 


133 

98  I 
38  I 
42  ' 


27 

46 

22 

8 

•  •  • 

6 

•  ■> 

437 

21 

•  •• 

29 

... 

580 

13 

29 

•  •  • 

•  «  • 

11 

1,481 

•  •  • 

144 

a.. 

427 

23 

... 

•  •• 

158 

12 

19 

•  ■• 

71 

•  •• 

2,110 

17 

40 

,••• 

167 

»•• 

6 

10 

»• 

1 1 

291 

3,632 

30 

4,935 

108 

136 

... 

289 

... 

61 

35 

16 

9 

351 

12 

239 

3 

1,212 

184 

172 

•  •  • 

1,074 

•  •  • 

487 

71 

168 
146 

l,879i 


I 

18,153 

1,191, 

3031 


51 

45 

300 

735 

172 

1,596 

31 

2,199 

3,600 

ihS 

... 

15.440 

1,730 

111 

5 

74 

5,007 
9 


96 

86 
35 
648 
64 
51 


3,568 

3.03»> 

1,227 

823 


14 
7,40^ 

27 

87 
276 

70 
3,330 

64 


884 

71 

10 

66rl 

478 

267 

765 

11 

1,65^ 

817 
622 

662 
71 

1,998 
2.63 1 1 
1,376! 
4,458' 


768t 


32,086 

11,171 
5,675 
6,578 

10,125 
1.805 
6.045 
6.706 
6.265 

15,748 

30  067 

23212 

580 

1,531 

4.330 

3,801 

17,579 

135 

667 

4.662 
1.982 
5,451 
9.902 
10.977 
1,432 
1,843 
23 

16  267 

2.5,201 

66.460 

3,176 

10,716 
4,064 

5,210 

8,568 

17.577 

37.672 

6,612 

1,646 

24,718 


161,607  18,670  19,06811,637  '41,449;  69,830445,155 


Kfgistered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany 

Holland 

Belgium 

France  ... 

Switzerland 

Italy      

A  ustria-Hungar  y 
United  States ... 


•  ■  • 

•  •• 


•  •• 

•  •• 


•  •• 

•  •• 


11 

5,708 

611 

93 

226 

4 

7,857 


Total,  £    14,510 


•  •  • 

170 

30,162 

.>,033 

11,123 

47 

10 

1,068 

1,666 

828 

101 

2,440 

177 

1,229 

944 

9 

■  ■  < 

4,448 

*«• 

263 

••• 

459 

2,744 

694 

46 

10,177 

l,10ii 

11." 

163 

103 
20> 
727 


2,332 
19 

1,280 
347 

14 


6,2151      170        835 
51,276    1,270  '  6,782 

O"!  •••         i  •  •  • 

...    ;      296 

4  I      351 


3,79^ 
36? 

2,05? 

35 

63? 


186  I  16,46(  25,312 


167 
497 


8,138 


4,609 

64 

5 

120 

2.130, 


8,618 

16.019 

4,908 

133,908 

30 

2,328 

13,082 

20,394 

1,140 

11,849 

26 

3  669 

■  •  ■ 

4,591 

•  ■• 

1,848 

2,232 

57,886 

42,604    .3,761   [14,196  '12,691    4,178      79,88i  26,756     6,917    15.066        30,036 
Additional  imports  :  Spain,  carbons  £99  ;  Canada,  electrical  goods  £151. 

Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


11,626 


629 


10,822         255 


»•• 

6,004 

•  •• 

308 

644 

322 


252.491 


30,610 


Total  Expobts  :  £445,155. 


TOTAI,  Re-Expobts  :  £3u,610. 


Total  Impobts:  £252,741. 


Note. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods "  otherwise  unclassified,  the  lutter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjacent  oolnmne.  Imports  are  credited  to  the  country  whence  consigned,  which  is  not  necesearpy 
the  oonntry  of  origin. 
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ON     CORROSION      ON     TRAMWAY     POLES 
AND    ITS    ARREST. 


By  a.   J.  BOUSFIELD,  A.M.I.Meoh.E. 


A  Protective  Coatiko  for  Corroded  Tramway 

Poles. 

The  exposed  situation  of  tramway  poles,  and  the 
unmechanical  lines  of  their  structure — due  to  the  fact  that 
for  {esthetic  reasons  no  struts  or  stays  can  be  fixed — 
necessitates  more  than  usual  attention  being  paid  to  their 
condition  so  that  their  strength  may  not  be  depreciated  by 
corrosion. 

The  worst  type  of  corroeion  is  seen  as  pitting  in  the 
form  of  "  rust  cones,"  which  is  much  more  dangerous  than 
an  equal  amount  of  simple  corrosion  distributed  uniformly 
over  the  surface  of  the  steel. 

In  order  to  decide  what  form  of  protection  to  use  against 
this  evil,  we  must  understand  the  cause  of  the  formation 
of  these  rust  cones,  for  paints  which  when  properly  applied 
and  maintained  will  prevent  simple  corrosion,  will  not  stop 
the  coutinued  growth  of  rust  cones  when  once  they  make 
their  appearance. 

Simple  corrosion  is  due  to  the  action  of  three  elements 
in  the  atmosphere,  viz.,  moisture,  carbon  dioxide  and 
oxyeen  acting  and  re-acting  on  the  iron,  first  forming  ferric 
carbonate,  and  ultimately  ferric  oxides  and  hydrates. 

Rust  cones  are  apparently  caused  by  electrolytic  action, 
and  the  necessary  condition  is  a  particle  of  mill  scale,  rust  or 
other  foreign  body,  such  as  metallic  lead  or  copper,  on  the 
surface  of  the  steel,  and  moisture. 

The  steel,  the  foreign  body  and  the  moisture  make  a  tiny 
galvanic  cell,  water  is  decomposed,  the  oxygen  combining 
with  the  iron  to  form  rust,  and  the  hydrogen  is  liberated, 
pushing  the  paint  up  in  the  form  of  a  blister.  The  rust  so 
formed  seems  to  gather  over  and  around  the  foreign  body, 
which  clings  to  the  surface  of  the  iron,  moving  inwards  as 
the  electrolytic  action  removes  more  iron.  The  result  is  a 
cone  of  rust  pointing  inwards  and  having  the  foreign  body 
for  apex. 

Now  this  foreign  body,  which  is  the  cause  of  all  the 
trouble,  is  very  difficult  to  remove  ;  it  may  be  only  the  size 
of  a  pinhead,  and  is  deep  in  the  deprcsion  left  by  the  rust 
cone.  The  wire  brush  and  scraper  most  probably  leave  it 
untouched,  no  matter  how  careful  the  inspection  may  be. 
"With  our  climate  there  will  often  be  quite  enough  moisture 
retained  in  the  conical  recess  to  start  the  cycle  over  again 
after  the  pole  has  been  repainted. 

In  this  connection  it  may  be  noted  that,  as  the  sun  goes 
down,  iron  cools  far  more  quickly  than  the  air,  and  in  so 
doing  moisture  is  deposited  and  forms  a  layer  betwf  en  the 
iron  and  any  paint  which  is  being  applied.  This  fact,  and 
the  varying  temperature  of  air  between  one  day  and  the 
next,  and  between  morning  and  evening,  is  one  of  the 
reasons  why  we  may  get  such  different  results  when  using 
the  same  paint  under  apparently  similar  conditions. 

The  writer  has  tried  many  and  varied  paints  and  preserva- 
tives for  tramway  poles,  including  : — 

1.  L^ad  paints  mixed  with  boiled  oil  and  turps. 

2.  Zinc  oxide  mixed  with  boiled  oil  and  turps. 

3.  Patent  paints  having  a  secret  basis  and  oil  vehicle. 

4.  Patent  paints  having  oil  and  varnish  vehicle. 

5.  Bituminous  paints. 

6.  Cement  coating  bound  and  waterproofed  with  a  coat 
of  oil  paint. 

Lead  paint,  of  course,  is  a  very  poor  coating  for  steel, 
especially  near  the  coast,  and  its  use  is  often  the  original 
cause  of  rust  cones,  chloride  of  lead  being  formed  from  the 
chlorine  in  the  atmosphere,  and  eventually  metallic  lead 
separating  out,  after  which  electrolytic  action  ensues  with  the 
formation  of  rust  cones. 

Zinc  oxide  was  tried  with  the  idea  that,  zinc  being 
highly  electropositive,  any  electrolytic  action  tak'ng  place 
would  be  at  the  expense  of  the  coating  and  not  of  the  steel, 
but  it  was  found  that  this  coating  did  not  wear  well,  zinc 
oxiHe  not  possessing  the  property  of  combining  intimately 
with  the  binding  vehicle,  which  soon  dried  out,  the  oxide 
then  wearing  away  as  a  powder.  Many  kinds  of  patent 
paints  d'aiming  to  be  indesttUctiblfe  wfere  tried  with  viarying 


results,  but  no  paint  which  was  tried  stopped  the  "rust 
cone  "  trouble. 

A  paint  that  was  tried,  having  a  tar  or  bituminous  basis, 
was  unsatisfactory  owing  to  acid  being  present  in  its 
composition ;  a  really  pure  bituminous  paint  gave  very 
good  results,  but  could  not  be  used  as  it  could  not  be  painted 
over  with  a  coloured  paint,  black  being  objected  to  by  the 
local  authorities. 

An  experiment  was  then  tried  with  a  cement  crat- 
ing ;  Portland  cement  was  mixed  with  water  to  the 
consistency  of  fresh  cream,  and  applied  to  the  pole  sur- 
face with  a  grass  brush,  and  a  second  coat  two  or  three 
days  after  the  first,  so  as  to  ensure  that  no  part  of  the  pole 
remained  uncovered.  After  a  lapse  of  three  or  four  days, 
when  the  cement  was  quite  dry,  the  poles  were  painted  with 
a  good  moisture-proof  paint,  two  coats  at  a  suitable  interval 
being  applied.  The  first  coat  was  almost  entirely  absorbed 
by  "  suction  ;  "  the  cement  in  drying  absorbed  all  the 
moisture  on  the  surface  of  the  pole,  and  the  paint  rendered 
the  cement  waterproof.  Experience  shpwed  that  all  elec- 
trolytic action  had  ceased,  no  sign  of  rust  of  any  moment 
being  observed  over  a  long  period,  where,  previous  to  this 
treatment,  corrosion  was  excessive  and  continuous.  The 
poles  require  painting  at  the  ordinary  intervals  in  order  to 
keep  the  cement  dry  and  firm. 

This  treatment  is  recommended  to  tramway  engineers 
afflicted  with  the  rust  cone  trouble  on  their  tramway  poles 
as  an  efficient — if  rough  and  ready — cure. 


REVIEWS. 


Die  Telephonic  ohm  Draht.     By  Dr.  K.  Markau.     Bruns- 
wick :  Fried.  Vieweg  &  Sohn.     Price  4  M.  50  pf. 

In  this  small  volume  a  concise  but  clear  discussion  of  the 
subject  of  wireless  telephony  as  at  present  understood  is 
given.  No  attempt  to  give  the  fundamental  theory  of  elec- 
tromagnetic waves  is  made,  but  taking  this  for  granted,  the 
treatment  and  language  are  simj-le  and  easily  understood 
even  by  the  non-mathematical  reader. 

The  earlier  attempts  at  speech  transmission  without  con- 
necting wires  are  first  described,  including  Preece's  magnetic 
induction  telephony  and  telephony  by  means  of  the  "  speak- 
ing arc "  and  selenium  cell.  Then  the  various  modern 
electromagnetic  wave  systems  are  discussed  and  compared. 
These  include  the  high-frequency  arc  systems  of  Poulsen,  the 
Telefunken  Co.,  Majorana,  De  Forest,  &c.,  the  thock 
excitation  systems  of  Wien  and  Lorenz,  and  the  high- 
frequency  alternator  systems  of  Fessenden  and  Goldschmidt. 

The  last  chapter  is  devoted  to  a  useful  detailed  descrip- 
tion of  some  of  the  auxiliary  apparatus  used  in  wireless 
works,  such  as  variable  condensers,  variable  inductances  and 
the  different  forms  of  detectors. 


Hand-Booh  of  Structural  Steelwork.  Calculated  and  com- 
piled by  the  Technical  Staff  of  Messrs.  Redpath,  Brown 
and  Co.,  Ltd. 

This  is  a  new  and  enlarged  edition  of  the  Hand-book  of 
Structural  Steelwork  which  this  firm  have  now  issued  for 
som^  years.  It  contains  about  550  pages  of  steelwork  data, 
most  of  which  it  would  be  difficult  to  find  in  such  a  useful 
form  elsewhere.  The  book  is  divided  into  six  parts,  and  as 
far  as  possible  all  the  particulars  relating  to  that  class  of 
work  are  placed  together. 

Thus,  Part  I  deals  with  girders,  and  gives  a  number  of 
tables  detailing  weights  and  safe  loads  for  different  spans  for 
both  simple  and  compound  girders,  as  well  as  information 
about  steel  joints  embedded  in  concrete.  Part  II  is 
devoted  to  stanchions,  the  safe  loads  for  varicus  s  zes  having 
all  been  worked  out  in  accordance  with  Moncrieff's  formulae. 
These  formulaj  are  based  on  a  very  complete  investigation 
of  the  strength  of  steel  columns,  and  are  finding  much 
favour  amongst  practical  steel  structure  designers.  A  useful 
apftlication  of  the  Moncrieff  formulae  for  stanchions  having 
both  ends  fiat  is  givfen  in  the  form  of  two  vertical  alignment 
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charts  on  pages  200  and  201,  which  should  prove  very 
useful. 

Part  in  is  devoted  to  roofs,  and  contains  much  informa- 
tion as  to  stressis,  wind  pressure,  and  roof  coverings.  On 
page  227,  an  interesting  alignment  chart  on  the  same  prin- 
ciple as  those  already  referred  to  is  given  for  ascertaining  the 
normal  wind  pressure  acting  on  a  roof  for  a  given  horizontal 
pressure  and  incliuation  of  roof,  this  chart  being  based  on 
Duchenist's  formulae. 

Part  IV  explains  the  main  principles  underlying  steel 
structural  work.  The  language  used  is  lucid,  and  it  should 
prove  of  great  service  for  office  reference.  The  tables  are 
very  full,  and  a  separate  section  gives  complete  mathematical 
tables,  including  logarithms,  antilogarithms,  sines,  cosines, 
tan^nts,  fractional  parts,  &c. 

Part  V  is  largely  devoted  to  dimensions  of  steel  joists, 
angles  and  tees,  and  gives  a  number  of  perspective  drawings 
of  end  angles  and  fishplates,  stanchion  caps  and  bases,  &c., 
which  should  be  of  real  service. 

Part  VI,  which  for  distinguishing  purposes  is  printed  in 
green  ink,  gives  extracts  from  the  London  County  Council 
(General  Powers)  Act  of  1 909,  and  shows  how  these  affect 
the  safe  loads  and  other  details  given  in  the  earlier  sections. 

The  book  is  well  arranged,  and  the  repetition  of  im- 
portant notes  at  the  toot  of  each  table  is  a  good  feature. 
It  should  prove  of  great  use  to  steel- work  designers,  and 
inasmuch  as  the  cost  of  steel- work  is  largely  influenced  by  the 
wise  use  of  standard  sections,  the  general  public  should 
indirectly  gain  from  its  preparation  and  publication. 


I 


Oil.     By   W.   Antrobus.      Manchester  :  John   Hey  wood 
Ltd.     Price  Ss.  6d.,  post  paid. 

This  little  book  is  written  very  much  in  the  tone  of  an 
eighteenth-century  controversy,  and  the  language  might  be 
better  chosen.  What,  for  example,  are  we  to  make  of 
the  statement  that  the  principal  object  of  this  work  is  to 
"  make  it  commercially  possible  to  produce,  in  considerable 
abundance,  ample  motor  fuels  in  the  United  Kingdom,  to 
make  us  absolutely  independent  of  any  importations  what- 
ever "  ?  We  quite  fail  to  see  how  a  little  bit  of  a  book  can 
do  this.  From  another  prefatorial  paragraph  it  would 
appear  that  the  book  is  full  of  useful  information  in  a  con- 
densed form  ;  but  this  information  largely  takes  the  shape  of 
interjaculatory  jottings,  for  it  is  too  inconsequential.  The 
preface  commences  in  a  way  leading  to  the  impression  that  oil 
is  to  wipe  out  coal,  but  in  Chapter  II  the  author  has  apparently 
found  out  that  King  Coal  is  still  a  merry  old  eoul,  and  that 
oil  at  best  is  but  the  fuel  for  the  special  occasion,  and  more 
particularly  so  when  the  occasion  is  brief.  The  only  serious 
books  on  oil  fuel  were  written  before  oil  had  reached 
half  its  present  prices,  and  in  one  at  least  the  author  saw 
deeply  enough  into  the  relation  of  oil  to  coal  to  prescribe  a 
limit  to  the  u«e  of  the  fuel  he  was  describing,  which  was 
found  to  exist  in  such  a  relatively  small  quantity. 

Later,  attention  is  drawn  to  the  Scotch  shale  oil,  Kim- 
meridge  clays  and  other  lias  (sic)  formations.  And  what  may 
be  vegetable  limestone  ?  Thus  we  might  continue  carping 
at  the  book,  which  is  pub  together  in  too  much  of  a  hodge- 
podge to  be  so  useful  as  the  author  expects.  Before 
the  book  is  finished  the  author  fairly  gives  up  the  idea  that 
there  is  so  much  oil  in  the  world,  and  his  hook  leaves  us 
unconvinced  as  to  its  having  accomplif-hed  what  it  set 
out  to  do.  Chapter  VIII  is  headed  :  How  to  Solve  the  Oil 
Difficulty,  by  using  not  coal  but  other  materials  equally 
abundant  and  as  widely  distributed  and  more  easy  to  get. 

We  are  then  introduned  to  "  The  System,"  which  is  held  up 
to  our  eyes  as  the  solution.  Its  possibilities  are  varied  and 
far-reaching  :  it  will  prolong  our  coal  supplies  100  years  : 
it  reduces  economies  to  an  irreducible  minimum  (ibis  looks 
bad,  but  is  probably  meant  to  mean  something  different)  ; 
the  system  i-<  Nature's  system  minus  the  waste  and  pro- 
digality of  Nature.  There  appear  to  be  certain  raw 
materials  hovering  in  the  background  and  only  waiting  a  call 
to  distribute  bles^inerson  us  all.  And  thus  the  book  continues, 
while  *'  The  System"  still  remains  elusive.  This  manner  of 
writing  of  wonders  which  are  not  brought  upon  the  stage  is 
truly  reminiscent  of  Dickens,  whose  characters  were  often 
wont  to  converse  on  unspeakable  subjects  behind  a  veil  of 


words  in  which  the  object  was  dimly  pictured,  yet  never 
named.  And  so  we  reach  the  end  of  '.he  lx)ok,  and  know 
not  what  lean  fuil  formations  are  those  wnich  are  to  make 
of  '*  the  8} stem  "  such  a  world-stirring  succt as.  We  judge  that 
peat  is  one  of  the  lean  fuels.  What  may  be  others  we  fail  to 
gather.  But  we  should  like  to  say  tbat  if  the  Navy  is  to 
rely  much  on  liquid  fuel,  our  coal  huppliea  are  the  source 
whence  thi^  fuel  is  likely  to  be  derived  if  the  overseas  supply 
is  cut  off.  Indeed,  any  serious  justification  for  the  use  of 
liquid  fuel  in  the  Navy  lies  in  the  ability  to  use  our  native 
solid  fuels  from  which  to  obtain  liquid  hydrocarbons,  if  ever 
they  are  necessary. 


SUB-STATIONS. 


Bt  w.  e.  h. 


The  word  "  Sub-Station  "  seems  to  carry  with  it  the  idea 
of  roominess,  and  a  place  in  which  safety  is  made  the 
first  consideration  ;  such,  however,  is  far  from  being  the  case. 
Many  networks  exist  on  which  sub-stations  were  planned 
years  ago,  which  were  then  supposed  to  be  excellent 
things  of  their  kind  ;  others  have  been  built  in  the  Sime 
areas  of  recent  years,  but  show  little  or  no  improvement. 
The  aim  of  the  persons  responsible  for  these  designs  seems  to 
have  been  to  pay  out  as  little  as  possible  for  the  construction 
of  what  is  the  most  important  plate  outside  the  central 
station  for  ensuring  continuity  of  supply,  which  ought  to  be 
of  sufficient  size  to  render  the  handling  of  any  pressure 
perfectly  safe ;  this,  however,  is  generally  overlooked. 

In  most  central  stations  one  sees  the  greatest  care 
exercised.  Assistants  are  protected  against  contact  with 
live  parts.  Switchboards  are  made  of  well-seasoned  teak, 
have  thick  rubber  mats,  and  specially  designed  floors  of 
glass,  and  there  is  no  metal  work  within  yards  of  anything 
alive  ;  yet  the  same  job  will  have  sub-stations  that  do  not 
afford  the  room  to  house  satisfactorily  a  brood  of  chickens,  and 
the  engineer  will  consider  he  has  got  a  first-class  job,  free 
from  danger,  being  quite  of  the  opinion  that  it  is  impossible 
to  get  a  shock,  however  slight. 

A  certain  system  was  laid  down  a  few  years  ago,  the  usual 
care  being  taken  at  the  works,  but  when  the  underground 
sub-stations  were  designed  it  was  thought  sufficient  that 
they  should  be  9  ft.  x  8  ft.,  with  head  room  6  ft.  G  in.  The 
opening  or  entrance  way  came  into  the  corner  or  centre  at 
the  side,  and  was  about  3  ft.  9  in.  square  ;  into  these 
sub  stations  were  crowded  two  transformers,  the  sizes  being 
about  3  ft.  6  in.  X  8  ft.  x  4  ft.  high,  with  two  high-tension 
switches  and  two  low-tension  boards,  which  had  to  take 
four  concentric  distributors.  However  one  tried  to  sort 
out  and  arrange  the  above,  the  fact  remained  that  the  person 
handling  the  gear  was  always  in  contact  with  metal  cases.  A 
carefully-laid  wood  floor  and  a  plentiful  supply  of  rubber 
were  of  no  great  account  if  one's  gloves  were  faulty.  The 
temperature  in  these  sub-stations  was  always  above  100^  F. 

The  writer  will  not  attempt  to  describe  the  switchgear, 
beyond  spying  that  it  was  considered  perfect.  It  was,  how- 
ever, scrapped  on  the  incoming  of  a  new  engineer,  and  gear  was 
installed  in  keeping  with  safety.  Other  sub-stations  are  at 
woik  where  the  area  does  not  exceed  50  sq.  ft.,  and  in  these 
pits  are  placed  two  transformers  with  the  necessary  switch- 
gear.  No  attention  whatever  could  have  been  paid  to  the 
construction  ;  the  work  is  poor  and  the  materials  used  in  the 
roof  are  very  bad  indeed.  After  every  shower  of  rain  the 
station  resembles  a  shower-bath,  making  it  unsafe  to  handle 
any  gear  ;  even  in  dry  weather  there  is  consideraWe 
moisture,  owing  to  the  naturally  damp  ground.  No 
asphalting  or  water-proofing  was  thought  necessary  during 
construction.  The  above-mentioned  chambers  were  designed 
during  the  last  12  years,  after  previous  experience  had  been 
gained  in  such  death-traps.  The  original  chambers  were  so 
constructed  that  the  attendant  in  charge  had  to  enter  by  way 
of  an  iron  ladder,  passing  close  to  the  transformer,  and  from 
the  ladder  the  high-tension  switch  fuse  could  be  operated. 
Needless  to  say,  trouble  overtook  such  methods,  and  a  separate 
entrance  was  provided^  The  improved  sub-stations  still  have 
high-tension  switch  fusebotrds  designed  over  20  years  ago, 
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and  the  blowing  of  a  fuse  invariably  results  in  setting  up 
an  arc,  which  does  its  share  of  damage. 

These  sub-stations  are  now  undergoing  a  transformation, 
and  it  is  to  be  hoped  that  room  will  be  found  for  gear 
adequately  to  protect  the  persons  engaged  therein. 

ISome  of  the  fool-proof  switches  designed  as  recently  as 
10  years  ago  were  of  a  type  that  was  capable  of  doing  great 
bodily  harm  ;  one  in  particular  was  so  constructed  that  the 
glass-panelled  door  of  the  front  cover  could  not  be  opened 
when  the  switch  handle  was  at  the  "  on "  position,  a 
very  wise  precaution.  The  handle  for  operating  the 
switch  was  placed  on  the  underside  in  the  centre,  and 
so  arranged  that  the  case  was  gas-tight.  To  operate 
the  handle,  however,  it  was,  in  consequence  of  the  con- 
fined space,  almost  necessary  to  stand  in  front  of  the 
glass  panel.  The  fuses,  also  inside  the  case,  were  of 
the  cartridge  type,  with  fibre  body  and  brass  contact 
pieces.  On  one  occasion  the  writer  was  in  a  sub-station 
equipped  with  this  class  of  switch,  when  the  assistant  in 
charge  on  closing  the  switch  was  almost  carried  off  bis 
feet   by   an  explosion    which    blew    out   the   glass    front. 
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Longitudinal  and  Transverse  Sectional  Elevations  of  Sub-station. 

On  another  occasion  a  similar  explosion  occurred  ;  this  time 
an  arc  was  set  up  which  destroyed  the  switch  and  some 
feet  of  the  cable  leading  to  the  transformer,  and  was  only 
stopped  by  switching  off  the  feeder  at  the  central  station. 
A  third  explosion  resulted  in  blowing  out  the  front  of" 
the  switch,  and  one  of  the  fuse  caps  was  carried  across  the 
station  with  such  force  as  to  crack  the  porcelain  tiling  of  the 
sub-station  ;  fortunately  for  the  assistant,  he  stood  slightly  to 
one  side  before  operating.  After  the  above  accidents,  and 
as  a  precaution  against  further  trouble,  the  glass  fronts 
were  removed,  the  bomb-like  fuses  were  abolished  and 
ordinary  copper  fuse  wire  was  substituted. 

The  cost  of  a  sub-statiou  thoroughly  well  built  and  pro- 
vided with  a  separate  entrance  chamber,  and  having  a  floor 
space  of  90  sq.  ft.,  with  a  clear  head-room  of  7  ft.  6  in., 
constructed  of  9-in.  brickwork  with  concrete  roof,  lined  with 
two  layers  of  asphalt,  finished  off  with  4:|-in.  glazi-d  brick- 
work, and  fitted  with  ventilating  shafts,  ventilating  frame 
and  cover,  with  earth-plate  and  earth  strip  on  three  sides  of 
the  chamber,  would  be  about  £250  in  London. 

This  size  of  sub-station  allows  of  four  JOO-kw.  trans- 
formers of  the  Berry  type  being  placed  at  one  end ;  thus  the 
whole  wall  space  of  the  two  sides  is  available  for  high  and 
low-tension  switchgear.  This  station  gives  ample  room 
for  switch  gear  sufficient  to  control  six  or  eight  high- 
tension  circuits  feeding  a  set  of  insulated  bus  -  bars, 
besides  transformer  switchgear.  The  opposite  wall,  on 
which  are  mounted  the  low-tension  switches,  is  capable 
of  accommodating  up  to  14  sets  of  double-pole  controlled 
distributors  and  four  sets  of  transformer  switches. 

The  whole,  when  complete,  makes  a  very  neat  job,  and  is 
suitable  for  a  network  where  lighting  is  the  principal   load. 


The  Electric  Arc  as  a  Standard  of  Light. 

By  J.  F.  Forrest,  B.Sc. 

(^Section  A.     Abstract,^ 

M.  Blondel  and  others  have  invpstigated  the  suitability  or  other- 
wise of  the  intrinsic  brilliancy  of  the  crater  of  the  electric  arc  as  a 
standard  of  light.  The  conclusions  arrived  at  by  these  experi- 
menters may  briefly  be  given  as  the  basis  on  which  the  author's 
work  has  been  built. 

M.  Violle  eujfgrested  that  the  light  was  independent  of  the 
current  and  arc  length.  M.  Blondel  confirmed  this,  but  came  to 
the  conclusion  that  the  light  was  affected  by  the  presence  of 
impurities  in  the  carbon.  The  carbons  used  by  M.  Blondel  were, 
however,  of  a  kind  which  would  not,  at  the  present  day,  be  con- 
sidered good  varieties,  their  ash  amounting  to  as  much  as  2  per  cent. 
Mr.  Trotter  noticed  that  the  crater  of  a  hissing  arc  appeSred 
to  consist  of  a  bright  line  or  comma,  which  was  rapidly  revolving. 
Prof.  Petavel  found  that  the  light  was  not  independent  of  the 
current  density.  In  view  of  the  author's  experience  with  a  two- 
carbon  arrangement,  not  unlike  Prof.  Petavel'e,  it  seems  as  if  he 
was  not  observing  the  true  crater. 

A  three-carbon  combiliation  is  in  use  at  the  present  time.  The 
negative  carbons  at  first  were  inclined  to  the  horizontal,  but  the 
horizontal  pDsition  completely  eliminates  the 
tendency  of  the  arcs  to  climb  up  the  negative 
electrodes.  The  carbons  are  all  turned  slowly 
by  hand.  There  being  but  two  negatives,  they 
are  easily  controlled,  and,  when  both  arcs  are 
silent,  a  large  steady  crater  is  formed  on  the 
end  of  the  positive. 

When  the  arcs  are  hissing  the  crater  is  no 
longer  quiescent,  but  suffers  violent  changes  of 
temperature  and  configuration  which  it  is  im- 
possible to  describe.     While  hissing  is  actually 
heard    the   bright   revolving   line  or  comma, 
described   by  Mr.   Trotter,  can  readily  be  seen 
by  using  a  stroboscopic  method  of  observation, 
but   it  almost  certainly  disappears  with   the 
silencing  of   the  arc.     A  telephone,  connected 
across  the  terminals  of  a  low  resistance  carry- 
ing all  the  current,   affords  a  ready  means  of 
listening  to  the  note  emitted,  without  the  dis- 
traction of  outside  noises.    Starting  with  a  loud 
high-pitched   note,.'the  volume  of  sound  and 
the  pitoh  of   the  note  become  less  and  less 
until  the  limit  of  audibility  is  reached.     At  the  same  time,  the 
speed  of  rotation  of  the  arc  gets  lower  and  lower  until  it  is  visible 
to  the  naked  eye.     The  cessation  of  sound  and  of  rotation  of  the 
crater  are  apparently   simultaneous.     The   area  of  the  crater  is 
approximately  proportional  to  the  current.    The  current  density 
is  15  amperes  per  equare  millimetre  ;   this  uniformity  is  what  one 
would  expect. 

The  intrinsic  brilliancy  is  independent  of  the  current  and  of  the 
nominal  current  density.  The  figure  obtained — 162  candles  per 
sq.  mm.— compares  with  Blondel's  163-158'4,  and  with  Petavel's 
highest,  160. 

Special  Electra  carbons  are  undoubtedly  the  best  ;  they  are  also 
the  dearest.  In  any  case,  the  results  are  close  enough  together  to 
encourage  one  to  investigate  further  with  those  grades  of  carbons 
which  are  found  most  suitable. 


Lamp  liitj^ation. — having  been  asked  for  the  name  of 

their  solicitors  with  a  view  t->  infringement  procetrdings, 
Messrs.  Pope's  Electkic  Lamp  Co  announce  that  they  give 
their  clients  their  absolute  assurance  that  their  indemnity  holds 
good  against  all  risk  of  action  and  damages. 


The  ImproTement  and  Unification  of  English  Waterwa}s. 

This  subject  was  dealt  with  in  ''mction  F  by  several  authors.  Lord 
Shuttleworth  recalled  the  circumstances  under  which  a  Royal 
Commission  was  appointed  in  1906  to  inquire  into  the  inland  water- 
ways question  in  the  United  Kingdom.  After  four  years'  labours, 
they  reported  on  English  waterways,  contrasting  their  disunited  and 
unimproved  condition  with  the  results  of  unification  and  improve- 
ment of  this  system  of  transport  in  foreign  countries,  and  recom- 
mending the  appointment  of  a  Central  Waterway  Board  to  deal 
with  waterways,  much  as  the  Road  Board  deals  with  roads,  without 
undertaking  the  business  of  carrying. 

The  Commission  had  done  its  part,  and  it  now  rested  with  the 
traders  and  their  organifations  to  press  the  recommendations  on 
Parliament  and  the  Government,  in  the  form  of  step-by-step 
improvement — first,  the  formation  of  the  Waterway  Board  ;  secondly, 
unification  ;  and  thirdly,  the  fir^t  instalment  of  improvement  of  one 
or  two  of  the  main  routes  of  waterways.  To  answer  doubts,  he 
pointed  to  the  present  obsolete  condition  of  our  canals,  and  the 
undeveloped  state  of  our  rivers,  as  well  as  the  fact  that  we  had  a 
fine  netwotk  of  connected  waterways  in  England,  but  remaining 
unimproved  sirce  1830,  in  contrast  with  those  in  Northern  France 
and  Southern  B-lgium,  where  the  results  of  unification  and  improve- 
ment durirg  recent  years  should  be  vibited  and  studied,  as  well  as 
the  statistics  of  increase  of  waterway  traffic,  accompanied  by 
simultaneous  increase  of  railway  traffic  also.  In  England,  not  only 
would  the  railway  traffic  be  similarly  increased  by  the  development 
of  the  output  of  inland  factories,  thanks  to  a  cheaper  transport  of 
raw  materials,  &c.,  but  the  transfer  of  industries  to  the  coast  and 
subsequent  loss  of  railway  rates  would  be  arrested. 

After  quoting  from  the  anticipations  of  the  Commission  of 
indirect  return  on  the  probable  cost  of  unification  and  improvement 
in  the  shape  of  benefit  to  trade,  he  pointed  out  that  the  persever- 
ance of  France,  Belgium  and  Germany  year  by  year  in  the  policy  o£ 
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waterway  Improvement  proved  that  experience  bad  convinced 
forei(fn  Governments  of  the  benefit  to  trade  resulting  from  waterway 
reform  and  uttnsion. 

Sib  J.  P.  Ghiffith  read  a  paper  advocating  the  improvement  of 
the  nation's  waterways  by  the  State,  and  caid  that  he  reparred  the 
proposals  of  the  Royal  CommisHion  as  reafonableand  practical.  The 
opposition  came  mainly  Jrom  the  railway  companiep,  but  there  was 
reason  to  believe  that  these  would  themtelves  be  able  to  make 
profitable  use  of  the  canals.  Public  opinion  with  regard  to  State 
aid  of  means  of  transit  was  undergoing  a  change,  and  interest  in 
inland  navigation  would  develop  as  the  need  for  improved 
facilities  was  felt. 

Mr.  F.  R.  Dukhaaj  dealt  with  Continental  waterways,  and  pointed 
out  that  in  France  an  expenditure  of  over  25  millions  sterling  on 
canals  and  navigable  rivers  was  contemplated.  The  average  rate 
per  ton-mile  m  France  on  the  waterways  was  0"23.5d.,  and  on  the 
railways  07d.  A  programme  involving  the  outlay  of  30  millions 
sterling  was  in  progress  inGermany,and  would  be  completed  in  191."). 

Mr.  R.  B.  DuNWOODY  reviewed  the  English  waterways,  which 
-  aggregate  4,053  miles  in  length,  and  in  1905  carried  goods  worth 
37i  millions.  But  only  2,400  miles  were  now  in  use,  carrying 
32  million  tons  a  year,  of  which  coal  formed  45  per  cent.  The  net 
revenue  in  1905  was  £308,000.  The  whole  of  the  routes  could  be 
brought  up  to  the  100-ton  standard,  and  some  of  them  could  be 
made  to  carry  vessels  of  300  or  600  tons.  At  present  the  freight 
charge  for  water-borne  coal  between  the  Leicestershire  coalfields 
and  London  was  0  55d.  per  ton-mile,  almost  as  much  as  by  rail ; 
under  improved  conditions  this  could  be  reduced  to  0'27d.  per  ton- 
mile. 

Mr.  W.  M.  AcwOKTH  read  a  paper  to  show  that  canals  as  a  means 
of  transport  were  necessarily  and  inherently  inferior  to  railways  ; 
that  canals  could  not  carry  cheaper  than  railways  if  the  total  cost 
of  carriage  was  taken  into  consideration  ;  that  canals  could  only 
compete  with  railways  if,  as  in  France  and  in  Germany,  the  com- 
petition was  subsidi-ed  and  a  large  part  of  the  cost  of  canal  carriage 
laid  on  the  shoulders  of  the  taxpayer,  and  that  therefore  a  for- 
ward canal  policy  had  no  economic  justification. 

The  writer  pointed  out  that  in  England,  where  canals  and  rail- 
ways had  been  left  to  compete  on  equal  terms,  the  canals  had  been 
defiaitely  beaten  ;  that  in  America  the  bulk  of  the  cana's  had  been 
abandoned,  and  even  the  Erie  Canal,  though  maintained  as  a  free 
higrhway  at  public  expense,  had  lost  all  its  old  importance ;  that 
la  France,  not  only  were  the  canals  free  highways  maintained  at 
public  expense,  but  the  railways  were  forbidden  to  reduce  their 
rates  to  the  canal  level,  and  still  the  average  total  ton-mile  cost 
was  higher  on  the  canals  than  on  the  railways. 

From  Germany  figures  of  the  important  Dortmund-Ems  Canal 
were  given  to  show  that  its  construction  had  resulted  in  an 
economic  loss  to  the  State,  and  only  a  small  gain  to  the  individual 
trader. 

It  was  pointed  out  that  canals  were  necessarily  inferior  to  rail- 
ways as  a  means  of  transport,  because  their  capital  cost  was  higher, 
their  carrying  capacity  was  smaller,  they  only  catered  for  low-class 
goods  in  bulk,  and  they  could  only  reach  the  ultimate  point  of 
production  or  consumption  by  the  supplementary  use  of  wagons  or 
railway  trucks. 

It  was  also  pointed  out  that  the  traders  and  localities  for  whom 
canals  were  potentially  available  naturally  had  an  interest  in  pro- 
moting their  construction  by  public  enterprise,  as  thereby  they, 
paying  only  a  proportion  of  the  total  cost  of  carriaere,  threw  the 
remaining  half  of  the  cost  on  the  public  at  large,  and  so  not  only 
reduced  th^ir  expenses,  but  obtained  a  differential  advantage  over 
competitors  to  whom  the  railway  only  was  accepsible. 

The  writer  concluded  that  the  adaption  of  a  forward  policy  could 
not  be  justified  as  in  the  interest  of  the  community  at  large. 

In  the  discussion  which  followed,  Mr.  Impey  questioned  Mr. 
Ac  worth's  statements,  but  Mr.  Jebb  paid  the  proposed  expenditure 
of  17  millions  could  not  be  justified  on  economic  grounds.  Mr. 
Boddington  said  that  trains  of  small  barges  were  preferable  to 
large  boats,  and  the  locks  need  not  be  lengthened,  but  should  be 
widened  only.  Mr.  J.  A.  Saler  said  that  water  carriage  was  the 
most  economical  method,  and  a  cheaper  means  of  conveying  goods 
from  the  Midlands  to  the. coast  than  by  rail  was  necessary.  Mr.  N. 
Chamberlain  supported  the  recnmmendations  of  the  Commission  on 
the  ground  that  the  country  as  a  whole  would  benefit.  The  exten- 
aions  of  the  Continental  waterways  proved  that  canals  were  not 
obsolete,  and  the  f()rmation  of  a  Waterway  Board  would  be  of 
great  advantage  to  the  trading  community,  even  if  no  improve- 
ments were  carried  out. 

In  Section  G,  Mr.  L.  Blin  Desblebs  described  a  method  of 
propelling  barges  on  canals  by  means  of  aerial  propellers,  whirh 
are  exempt  from  the  diflSculties  experienced  in  connection  with 
the  use  of  submerged  propellers  in  shallow  and  narrow  waterways, 
or  where  the  water  is  weedy.  An  efficiency  of  1(5  7  per  cent,  has 
been  obtaimd  with  this  system,  which,  it  is  claimed,  will  reduce  the 
cost  of  haulage  by  more  than  half  compared  with  hort^e  haulape, 
and  will  not  cause  erosion  of  the  banks  of  a  canal.  The 
machinery  would  be  installed  on  deck,  but  in  order  to  pass  through 
low  tunnels  or  bridges  the  apparatus  can  be  lowered  to  only  a  few 
inches  above  the  deck. 


The  extraordinary  simplicity  and  at  the  same  time  senritiveneM 
with  which  it  in  poi'Sibie  to  mea>^ure  tbee<r  extnmely  f-mi>ll  quao- 
tities  of  radioactive  bodies  makes  them  of  the  gre»t(:i!t  nee  not  only 
in  studying  F-ubttances  in  great  dilution,  but  aho  u  indicfttorB  of 
physical  and  chemical  procet-ses. 

If  1  mg.  of  lead  is  mixfd  with  a  quantity  of  radiom  D  which 
gives  10,000  units  of  activity  in  an  electrcpctpe,  one-millionth 
part  of  this  mixture  is  essily  det<ctable  by  the  radioactivity  of 
radium  D.  In  this  w»<y  10~*  xnf.  lead  is  qijantitatively  determin- 
able. By  this  method  also  the  sclnbiliry  of  the  diCB*  altl;  soluble 
salts  of  lead  ^uch  as  the  chrcmate  and  the  enlpbide  baa  been 
determined.  Further,  the  amount  of  lead  chloride  entiaiced  by  a 
precipitate  of  silver  chloride  alt*r  wathing  the  latter  thoroughly 
with  water  is  measurable. 


The  iDflammabllity  of  Coal  Dast  in  Air. 

By  Pbof.  W.  M.  Thornton. 

{Section  B.     Abst'act.) 

A  MiXTtJBE  of  coal  dust  and  air  requires  a  certain  minimum 
quantity  of  dust  to  be  in  suspension  per  unit  volume  of  air  before 
fiame  can  travel  through  it  by  Eelf -ignition.  Its  Eensitiveness  to 
ignition  can  be  measured  by  the  magnitude  of  the  least  electric 
current  which  can  cause  ignition  of  the  cloud.  The  presence  of 
even  i  per  cent,  of  gas  has  effect  in  raising  the  probability  of 
ignition  of  coal  dust  in  air. 

The  present  paper  is  an  account  of  experiments  made  to  find  the 
least  current  which  will  ignite  a  mixture  of  dust  and  gas,  the  per- 
centage of  gas  in  this  case  being  kept  constant  in  the  succeatsive 
trials  whilst  the  circuit  is  broken  with  different  currents  flowing. 

The  results  obtained  with  Newcastle  coal  gas  are  given  in  th« 
following  table  and  in  fig,  1  : — 
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Fig.  1  — Least  Igniting  Fig.  2. — Relation  between 

Currents  fob  Clouds  of  Coal  Voltage  and  Least  Igniiino 

Dust  in  Air  with  Coal  Gas  Cubbent   of  Coaldust  with 
present.  Gas  Pbesent. 


TABLE  I.— Least  Continuoits  Cubbent  to  Ignite  a  Cloud 
of  Coal  Dust  raised  in  MiXTUEts  of  Coal  G.^b  and  Aib. 
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RadiO'elements  as  Indicators  in  Chemistry  and  Ph}sic6. 

By  Q.  Hevesy,  Ph.D. 

(.Section  B,    Abttraot.') 

By  means  of  an  a-ray  electroecope  of  ordinary  eensitiveness  it  is 
possible  to  measure  accurately  as  small  a  quantity  as  10"^'  grm. 
of  a  radioactive  substance  having  a  half-value  period  of  one  hour. 


There  is  at  each  of  the  three  voltages  a  definite  relation  between 
the  least  igniting  current  and  the  percentage  of  gay.  The  height  of 
each  curve  is  the  least  current  which  at  the  given  voltage  and  per- 
centage of  gas  causes  a  full  ignition,  and  it  is  seen  from  the  figure 
that  i  per  cent,  of  gas  has  little  or  no  effect  in  f'^rwarding  igni- 
tion, though  with  more  than  this  there  is  a  rapid  increaee  in 
sensitiveness. 

The  same  resul*-  is  obtained  with  pit  gas.  The  values  obtained 
were  as  follows  : — 

Voltage  480  Thbouohout. 

Percentage  of  pit  gas  in  air 0         i  1  li         2 

Least  igniting  current  in  amperes  ...     2"8      2"4       VG        07     0"60 

Comparing  these  with  the  coal-gas  curves  of  fijr.  1.  it  is  seen 
that  coal  gas  has  slightly  more  effect  in  helpinsr  the  ignition  of  the 
dust  than  pit  gas. 

Another  view  of  the  results  which  brings  out  peveral  significant 
points  is  obtained  by  drawing  the  curves  to  a  voltsee  hasc  line  as 
in  fig.  2.  There  is  now  seen  to  be  a  voltage  (about  200  in  this  case) 
bel»w  which  ignition  of  clouds  of  dust,  even  with  2  per  cent,  of 
gas  present,  is  exceedingrly  diffifult.  The  nest  of  curves  is 
symmetrical  about  a  line  drawn  through  this  point  on  thn  base  and 
through  the  nearest  point  on  the  "no-gas"  curve.  This  would, 
therefore,  appear  to  be  about  the  highest  voltage  which  may  be 
regarded  as  relatively  safe  in  a  gassy  and  dusty  atmosphere  wher« 
the  percentage  of  gas  is  not  above  2,  and  where  very  large  open 
flashes  are  not  possible. 
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Althoneh  the  g^as  has  so  (Treat  ftn  inflaenoe  in  for^ardinf;  the 
oombastion,  it  is  very  clear  that  the  dust  is  still  the  dominant 
factor  in  thfl  explosions,  for  the  set  of  curves  fits  symmetrically 
under  that  in  which  no  g&a  is  present.  This  could  not  occur  If  the 
gas  were  the  more  important,  for  the  zero  voltagre  of  the 
charaoteristio  voltagre-ourrent  curvet  for  erases  alone  is  about  25  ; 
and  if  the  sras  were  the  more  effective,  these  curves  should  be 
symmetrical  to  that  voltasre  as  an  axis,  and  this  is  not  the  case, 
Tne  gas  must  ba  regarded  as  the  auxiliary,  not  as  the  principal,  in 
the  isrnition  of  the  combined  mixture  of  gas  and  dust  at  low 
percentages. 


AN  AUSTRALIAN  ELECTRICAL  STORE. 


As  will  have  been  gathered  from  our  occasional  references  to  the 
statistical  returns  of  Aastralian  imports,  the  electrical  requirements 
of  the  market  are  very  large,  and  are  constantly  increasing. 
Manufacturing  of  certain  classes  of  machinery  and  apparatus  ia 
carried  on  in  several  States,  but  only  to  a  very  limited  extent, 
therefore  the  great  bulk  of  the  ffoods  used  for  lighting  and  power 
service  are  imported  from  either  this  country  or  the  European 
Continent,  or  else  from  the  States.  In  the  case  of  a  market  so  far 
distant,  one  of  the  essentials  of  successful  business  is  the  ability  to 
carry  large  stocks,  owing  to  the  long  time  occupied  with  corres- 
pondence and  transport.  And  the  carrying  of  large  stocks  implies 
the  nf  ed  of  a  thorough  acquaintance  with  the  local  requirements 
of  the  many  classes  of  purchasers  from  West  to  East  of  the  Continent 
if  there  is  to  be  successful  selling,  while  it  also  suggests  the  necessity 
for  an  intimate  knowledge  of  the  newest,  best  and  cheapest 
articles  that  are  being  turned  out  in  the  great  electrical 
mainfaoturing  centres  of  the  world.  The  opening  of  a 
Colonial  electrical  store  is  not  to  be  lightly  undertaken. 
It  is  most  frequently  a  success  when  it  is  done  by  enter- 
prising men  engaged  on  the  spot  in  some  more  or  less 
allied  occupation  which  permits  of  their 
watching  their  opportunity  and  knowing 
just  how  and  when  to  launch  out.  Some 
of  the  largest  trading  concerns  in  the 
Antipodes  have  been  buUt  up  brick  by 
brick,  so  to  speak,  by  practical  men  who 
have  opened  a  small  shop,  known  how  to 
wait,  and  have  not  minded  taking  off  their 
coats  when  emergency  has  placed  an  oppor- 
tunity in  their  path.  There  is,  perhaps,  not 
BO  much  of  this  sort  of  thing  happening 
in  Australia  to-day  as  was  the  case  several 
decades  ago,  for  in  most  of  the  big  centres 
— Melbourne,  Sydney,  end  so  on  —  many 
thorouKhly  estab'ished  businesses  exist 
which  have  extensive  headquarters  from 
which  they  serve  sub- departments  or  agents 
who  are  on  the  look  out  for  trade  for  them 
in  less  important  towns  and  districts.  One 
of  the  well-known  busineeses  in  New  South 
Wales  is  &hown  in  the  accompanying 
photrgraphio  views,  which  represent  some 
of  the  departments  at  the  store  of  Messrs. 
W.  G.  Watson  &  Co.,  Ltd.,  electrical  engineers, 
pnppliers  and  contractors,  in  Clarence  and 
Kent  Streets,  Sydney.  Here,  as  the  pictures 
show,  there  is  large  accommodation  for 
displaying  and  trading  in  all  kinds  of  elec- 
trical apparatus  for  lighting  and  power, 
instruments,  eleotric  heating  and  cooking 
apparatus,  vaouum  cleaners,  arc  lamps, 
meters,  cables  and  wires,  electric  lighting 
,  sets,  motors  and  other  machinery — indeed, 
every  likely  requirement  for  either  domestic 
or  industrial  electrical  service.  As  many 
of  our  readers  are  already  aware,  Mr.  Watson 
has  been  in  London  for  the  past  few 
months,  and  he  has  opened  an  oflBce  here. 


A  Sydney  Fittings  Showeoom. 


An  AyiTBALIXN  ELIfTBI9i.L  Stobs. 


Fireproof  Trains.— The  Great 

Western  Railway  Co.  is  running  two  experi- 
mental fireproof  trains  between  London  and 
Windsor.  The  trains  each  consist  of  four 
coaches — first  and  third  class.  The  coaches 
are  entirely  of  steel,  with  asbestos  floors, 
and  are  lighted  throughout  by  electricity. 
Instead  of  seating  six,  as  hitherto,  the  first- 
class  carriages  each  seat  eight.  The  coaches 
are  kept  coupled,  as  the  electric-light  wires 
run  the  entire  length  of  the  train  The 
footboard  appears  to  be  the  only  '"ooden 
part  of  the  train,  and  this  has  been  cut 
down  to  the  smallest  dimensions.  In  case 
of  fire  it  could  easily  be  knocked  away. — 
South  Wales  DaUy  Newt, 
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An  Austbalian  Stoke  :  Counter  Tbjldk. 


? 


Vol.73.  No.  i,874,ocTOBEB2(,i9i:i.]     THE    ELRCTRICAL    REVHiWo 


081 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Paraffin-Electric  and  Pumping  Set, 

Messbs.  Boulton  &  Paul,  Ltd.,  of  Norwich,  have  recently 
constructed  the  ligrhtinp  and  pumping-  pet  ehnwn  in  fip.  1  for  an 
auxiliary  schooner,  under  the  directions  of  Mr.  James  A.  Smith, 
naval  architect.  The  set  consists  of  a  2-ji.p.  paraffin  enpine  directly 
coupled  to  a  dynamo,  which  is  to  char(?e  the  batteries  for  lighting 
the  yacht,  and  also  supply  current  to  electric  deck  winches.  At  the 
commutator  end  of  the  dynamo  the  shaft  is  extended,  and  drives 
througrh  reducinpr  gear  an  air  compressor,  also  a  small  "Bam" 
type   bilge    pump,    which    is   clearly   shown    in    the    view ;    the 


tion  to  our  hygienic  resourcea.  The  appiratns  U  of  handaome 
appearance,  and  is  very  suitable  for  we  in  ho-pitals  and  works,  M 
well  as  for  domestic  purposes. 

The  "  Losles  "  Water  Heater. 

Mr.  Geohge  Wilkinson,  of  Beech  Mount,  Harrogate,  ba«  intro- 
duced a  new  automatic  electric  water  heater,  known  as  the 
"Lo.sles,"  which  we  illustrate  iu  fig.  .3.  This  heater  take«  a  email 
current  for  a  long  period,  thus  securing  the  benefit  of  gpecially 
low  charges  ;  all  the  connections  and  heater  pockets  are  fixed 
upon  the  bottom  of  the  water  chamber,  so  that  there  ia  no  metallic 


I 


Fig.  1.— Combined  Pabaffin-Electkic  and  Pumping  Set. 


Fig.  3.— "Losles"  Wateb  Heateb. 


gear  box  is  fitted  with  silent  chains  in  place  of  spur  wheels  to 
reduce  the  noise  to  a  minimum,  and  with  a  small  throwing-in  clutch 
80  that  the  dynamo  can  be  run  without  the  compressor  when  not 
required.  Another  point  of  interest  in  connection  with  the  set  is 
that  provision  is  being  made  for  a  long  jacketed  exhaust  pipe, 
around  which  water  is  to  be  circulated  by  an  independent  pump. 
This  water  is  forced  through  small  radiators  in  the  cabins  for 
heating  purposes.  The  firm  specialises  in  such  plant  as  that  illus- 
trated, and  is  publishing  a  new  catalogue  in  regard  to  its  engines, 
dynamos,  pumps  and  air  compressors. 

Tlie  R.U.Y.  Steriliser. 

The  Westinghouse  Cooper  Hewitt  Co.,  Ltd.,  of  80,  York 
Road,  N.,  have  introduced  an  ultra-violet  ray  water  steriliser  suit- 
able for  domestic  purposes,  as  illustrated  in  fig.  2  ;  this  device  has 
an  output  of  22  gallons  per  hour,  and  needs  no  attention.  It  can 
be  used  on  all  D.o.  voltages  from  100  to  250  volts,  but  requires  a 
special  converter  where  the  supply  is  alternating.  In  starting,  the 
switch  is  closed  and  the  water  supply  turned  on  ;  the  lamp  is  then 
tilted  and  allowed  to  return  to  its  normal  position.      Should   the 


Fig.  2.— R.U.V.  Water  Steriliser. 

electric  circuit  be  broken,  an  automatic  valve  closes  the  water 
supply,  to  prevent  unsterilised  water  from  passing  through.  Apart 
from  the  effective  sterilisation,  the  water  is  absolutely  unafifected 
by  the  process.  Type  B5  takes  2  amperes.  As  ordinary  filters  are 
often  disease  disseminators  rather  than  water  purifiers,  the  ultra- 
violet ray  steriliser  should  be  heartily  welcomed  as  a  valuable  addi- 


connection  between  it  and  the  outer  casing,  and  the  intervening 
space  is  packed  with  a  heat-insulating  material  of  exceptionally 
high  efficiency.  A  simple  thermostat  influenced  by  the  temperature 
of  the  water  controls  the  electric  supply,  and  adequate  provision  ia 
made  for  installing  the  apparatus  with  ease,  and  sealing  up  all  the 
electrical  parts.  The  standard  size  is  of  12  gallons  capacity,  which 
is  sufficient  for  a  25-gallon  hot  bath,  its  dimensions  being  St)  in. 
high  X  15  in.  diameter  ;  two  heaters  are  provided,  each  taking 
about  500  watts  at  200  to  230  volts.  With  one  heater  in  action,  the 
maximum  output  is  equivalent  to  21  gallons  of  boiling  water  per 
24  hours,  and  with  both  heaters  the  output  is  doubled.  The 
te:nperature  of  the  water  may  set  at  anything  from  160  to  200"  F. 

Improved  Wireless  Receiver. 

Messrs.  Whitford  &  Co.,  of  Grosvenor  Road,  Ilford,  Essex,  have 
introduced  the  "Ford'"  receiver,  specially  designed  for  wireless 
work,  and  wound  for  resistances  from  1,000  to  r>,00M  watts.  These 
receivers  are  light,  neat  and  of  high  efficiency,  and  are  carried  on 


— "Ford"  Wireless  Receiver. 


special-tempered  spring  steel  headbands  :  we  illustrate  in  fig.  4  one 
of  the  double  type,  of  which  we  have  received  a  sample  for  inspec- 
tion. The  workmanship  is  excellent,  and  the  design  allows  of  very 
fine  adjustment  of  the  diaphragm  to  the  magnet  poles. 

Royal  Ediswan  Dayli}flit  Lamp. 

The  Edison  \-  Swan  United  Electbic  Lujht  Co..  Ltd.,  of 
3(),  Queen  Street,  EC,  has  introduced  the  Royal  Ediswan  Daylight 
Lamp  for  use  in  colour  matching.  With  the  metal-filament  lamp 
burning  at  a  high  efficiency,  shades  of  blue  or  green  can  be  com- 
pared, but  the  results  are  still  very  far  from  satisfactory  in  the 
reds.  By  the  adoption  of  a  specially  tinted  bulb  for  the  metal- 
filament  drawn-wire  lamp  the  violet  rays  are  stopped,  and  an  effect 
is  obtained  equal  to  that  of  daylight.  The  lamp  is  known  as  the 
"  Royal  Ediswan  Daylight  Lamp, "  and  by  it^  use  tests  show  that 
colour  matching  of  the  most  delicate  shades  and  tints  in  draperies, 
silks,  papers,  \-o.,  can  be  carrietl  on  with  almost  as  much  ease  and 
exactness  as  by  dayUght.  It  is  also  a  capital  reading  lamp  and 
restful  to  the  eyes. 
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New  Indicator. 

Mkssks.  Gent  v^  Co.,  Ltd.,  of  Faraday  Work*",  L-iic^ster,  have 
recently  introduced  the  new  indicator  movement,  shown  in  fifj.  5. 
The  instrument  is  strongr,  but  very  sensitive  in  action.  The  swingf- 
ingr  pendulum  is  composed  of  one  part  made  of  a  stout  iron 
stampinpr,  and  swingfs  on  knife  edge  bearing-s  g:ivine  exceptionally 
lonpr  swings.    There  are  no  light  or  delicate  parts  about  it,  and  it 


Fig.  5.— Ntw  Indicator  Movement. 

is  claimed  to  be  impossible  to  put  it  out  of  adjustment  in  any  way. 
We  believe  Messrs.  Gent  were  the  original  designers  of  pendulum 
movements,  having  introduced  their  first  pendulum  indiaator  in 
1879,  and  since  that  date  many  other  striking  designs.  The  new 
movement  is,  however,  an  advance  on  its  predecessors,  and  it  has 
the  great  advantage  of  being  exceptionally  cheap  ;  it  is  made 
throughout  at  the  firm's  works  at  Leicester. 

B.T.H.i"FostorIa"  Table  Lamps. 

One  of  the  most  novel  and  interesting  lighting  appliances  for 
the  development  of  which  the  Beitish  Thomson-Houston  Co., 
Ltd.,  have  recently  been  responsible,  is  the  "Fostoria"  table 
lamp,  which  represent,  a  complete  departure  from  traditional  table 
standard  designs. 

These  lamps  are  made  of  glass — either  white  veluria  or  tinted 
iris — moulded  into  quaint  shapes  and  etched  with  pretty  designs. 
Both  the  pedestal   aud   the  dome  or  reflector   are  made   of  glase. 


Fig.  6.— B.T.IT.  "Fostorta"  Table  Lamp. 

(For  one  Mazda  lamp  under  dome,  and  one  in  pedestal.) 
Made  of  Iris  golden  glassware. 

Beautiful  effects  are  obtained  by  using,  in  the  case  of  three  out  of 
the  four  available  types,  a  small  lamp  in  the  pedestal  as  well  as 
under  the  dome.  The  B.T.II.  'Fostoria"  table  standards  are  an 
agreeable  change  from  the  metal  standard  and  silk-shade  con- 
vention, which  has  been  rigidly  observed  since  oil-lamp  days. 
They  can  be  seen  at  the  B.T.H.  Oo.'s  showroom,  Mazda  House,  77, 
Upper  Thames  Street,  E.G ,  or  on  the  stand  of  Messrs.  Godfrey 
GileB  &  Co.  at  the  Ideal  Home  Exhibition. 

Reyrolle  Wall  Plugs. 

Mkssbs.  a.  Reyholle  &  Co.,  Ltd.,  Hebburn,  have  introduced 
a  line  of  wall  plugs  for  domestic  use,  in  which  the  terminal  pins 
are  so  guarded  that  they  cannot  be  touched  when  alive,  as  the 


frame  of  the  plug  is  made  to  fit  over  the  socket  like  a  spigot  and 
socket  joint.  Secondly,  the  plug  and  socket  provide  proper 
arrangements  for  earthing  in  such  places  as  bathrooms  and 
scuUeriep,  where  electrical  apparatus  is  used  in  close  proximity  to 
water  pipes,  Sa.  The  plug  is  somewhat  heavier  than  one  generally 
associates  with  domestic  work,  but  its  elegance  in  design  permits 
of  its  use,  and  thanks  to  that  feature  and  its  good  finish,  it  is  not 
unsightly  or  out  of  place  in  living  rooms. 

Electric  Clock  MoYements. 

Regarding  the  spring  device  described  under  this  heading  in 
our  last  issue,  the  Magneta  Time  Co..  Ltd.,  of  Chatham  House 
Work?,  Turnham  Green,  Chiswick,  write  pointing  out  that  it  formed 
the  subject  matter  of  one  of  their  early  patents,  the  specification 
of  [which  is  before  us. 


ELECTRIC    WINDING     IN     SCCTTISH    PITS. 


Electric  winding  is  coming  more  and  more  into  favour.  It  is 
cheaper  than  steam  ;  the  plant  as  improved  |^  compact  and  easy  to 
operate.  There  is  a  great  saving  in  first  cost,  as  the  rotary  con- 
verter, driving  motor,  control  gear,  and  winding  apparatus  cost 
very  much  less  than  boilers  and  steam  engines  ;  and  the  reduced 
winding  costs  and  lower  depreciation  and  interest  on  capital 
represent  quite  an  appreciable  reduction  in  the  cost  per  ton  of  coal 
raised. 

One  engineering  firm — Messrs.  Crompton  &  Co.^ — have  patented 
a  system  which  is  proving  exceedingly  satisfactory  in  practice. 
Two  winding  installations  in  Scotland  have  just  been  completed  on 
the  Crompton  system.  The  rotary  converter  has  an  unusual  method 
of  starting.  A  triple-pole  switch  is  used  with  resistance  units 
permanently  connected  across  the  terminals,  the  resistances  being 
such  that  a  current  sufficient  to  start  the  rotary  without  a  load  is 
obtained.  Closing  the  main  oil  switch  on  the  transformer  circuit 
therefore  starts  up  the  rotary,  and  when  the  latter  has  got  up 
speed,  the  closing  of  the  triple-pole  switch  short  circuits  the  resist- 
ances and  provides  full  current. 

Two  sets  of  winding  apparatus  are  being  fitted  at  the  pits  of  the 
Mount  Vernon  Colliery  Co.,  West  of  Scotland  ;  and  at  Messrs.  Dunn 
and  Stephens's  South  Kenmuir  Colliery,  an  electric  winding  plant  is 
now  in  full  operation.  Both  plants  are  on  the  C.M.B.  system.  The 
Dunn  &  Stephens  pit  has  gear  for  a  working  depth  of  160  fathoms, 
the  present  depth  being  90  fathoms.  The  cages  carry  two  hutches 
apiece,  the  loaded  hutches  taking  17  cwt.,  which,  with  65  winds  per 
hour,  represents  .55  tons  of  coal.  The  ascending  load  totals  57  cwt., 
and  the  descending  load  2:]J  cwt.,  leaving  SSi  cwt.  to  be  dealt 
with  by  the  winding  gear.  To  deal  with  this  load  a  120kw. 
motor-generator  working  at  400  volts  is  employed,  the  two  winding 
motors  being  each  of  150  b.h.p.,  and  running  at  400  e.p.m.  On 
test  the  maximum  demand  from  the  mains  was  a  little  over 
120  KW.,  while  the  units  per  ton  working  from  an  85-fathom  level, 
were  only  0"8,  which,  with  energy  supplied  at  jd.  per  unit,  gives 
the  winding  cost  per  ton  at  the  low  figure  of  '&d.  (without  capital 
charges).  The  average  winding  speed  of  this  plant  is  1,120  ft.  per 
minute,  and  the  maximum,  1,860  ft.,  with  an  acceleration  period  of 
8  seconds,  a  full  speed  period  of  2t>  seconds,  and  a  retardation  period 
of  8  seconds.  The  banking  time  is  10  seconds,  and  the  time  taken 
for  each  wind  is  55  seconds.  With  a  day  of  eight  working  hours, 
on  this  basis,  the  lift  is  440  tons. 

The  power  supply  in  the  South  Kenmuir  district  is  three-phase 
alternating,  25  cycles  per  second,  voltage  440.  This  is  directly 
coupled  up  to  the  rotary  converter  through  a  triple-pole  oil  switch 
with  overload  circuit  breaker  attachment,  while  the  motor  has  a 
wound  rotor  with  slip  rings  for  starting,  a  liquid  starting 
resistance  being  employed.  The  alternating  circuit  panel  has 
mounted  on  it  the  usual  volt  and  ampere  meters,  and  also  a  voltage 
coil  which  connects  the  leads  to  the  emergency  trip  gear  of  the 
brake. 

The  main  winding  drum  is  of  the  spiro-conical  type,  designed  to 
minimise  the  torque  during  acceleration.  Control  is  by  a  regulator 
in  the  field  circuit  of  the  motor- generator,  and  by  a  reversing 
switch  in  the  winding-motor  circuit,  the  two  switches  being  con- 
nected so  that  before  the  motor  can  be  reversed  the  current  must 
be  shat  ofiE  and  the  brake  applied.  The  magnetic  brake  is  auto- 
matically applied  as  the  controller  is  brought  back,  but  comes  into 
action  should  any  electrical  failure  occur.  There  is  also  an 
emergency  brake  actuated  by  a  pedal  should  the  supply  from  the 
mains  fail.  There  are  limit  switches  operated  by  the  depth  indi- 
cator which  is  geared  to  the  winding  drum.  The  operator  notes 
the  exact  position  -of  the  cages  at  any  moment,  and  during  the 
actual  wind  has  only  the  controller  to  handle,  and  the  depth  indi- 
cator and  motor- generator  ampere  meter  to  watch. 

The  reversing  switch  is  only  moved  at  the  end  of  each  wind, 
and  changes  over  the  connections  without  opening  the  motor  cir- 
cuit, the  cages  being  always  held  in  position  electrically,  the  arma- 
tures being  short-circuited,  and  the  motor  circuits  fully  excited 
during  the  actual  moment  of  changing  over.  Pilot  contacts  are  pro- 
vided on  the  reversing  switch,  which  are  coupled  up  through  the  limit 
switches  and  the  voltage  coil  on  the  motor-generator  controller 
to  the  exciter.  If  the  reversing  switch  is  wrongly  used,  the 
controller  then  returns  to  the  "  oif "  position,  and  sparking  on 
heavy  currents  is  stopped.  These  pilot  contacts  acting  with  the 
limit  switches,  also  allow  the  gear  to  be  reversed  should  the  cage 
have  been  allowed  to  run  too  far. 
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At  a  meetinsT  of  the  Mining  Institute  of  Scotland,  held  in 
Edinburgh  on  Saturday  last,  Mr.  Willoujjhby  M.  Dunn  read  a  paper 
descriptive  of  "  The  Electrical  Winding  Gear  at  South  Kenmuir 
Colliery."  The  author  eaid  that  when  it  was  determined  by  the 
firm  of  which  he  was  a  member,  to  re-open  and  ecjuip  South  Ken- 
muir Colliery  for  winding  coal,  a  difficulty  arose  from  the  fact  that 
the  space  available  for  the  usual  steam  plant  was  too  limited.  As 
electricity  could  be  obtained  at  a  reasonable  figure  from  the  Clyde 
Valley  Electrical  Power  Co.,  owing  to  the  proximity  of  their 
mains,  the  idea  of  utilising  this  power  for  winding,  kc,  presented 
itself.  An  estimate  of  the  cost  of  a  steam  winding  plant  was  made 
out,  and  a  schrdule  of  particulars  was  sent  to  the  various  manu- 
facturers of  electric  winders  for  their  prices  and  guarantees,  and 
it  was  found  that  the  cost  of  steam  winding,  on  a  basis  of  110,000 
tons  per  annum,  worked  out  at  2'958d.  per  ton,  while  the  electrical 
winding  on  the  same  basis  cost  only  lOliSd.  per  ton.  Further,  the 
estimated  cost  of  the  steam  equipment  was  for  good  second-hand 
plant,  while  the  electrical  installation  was  new  plant.  The 
electric  system  which  found  most  favour  waa  put  forward  by 
Messrs.  Crompton  .V  Co.,  Ltd.,  Chelmsford,  with  whom  the  order 
was  placed. 

From  tests  made  and  figures  ascertained,  the  writer  believed  that 
this  winding  gear  was  capable  of  winding  720  tons  per  shift,  or 
180,000  tons  per  annum,  from  a  depth  of  70  fathoms,  at  a  total 
cost  for  wages,  stores,  power  and  allowances  for  depreciation  and 
interest  of  £910.  That  outlay  on  the  basis  of  180,000  tons  per 
annum  gave  a  cost  of  ri23d.  per  ton.  Over  a  certain  period  the 
results  obtained  were  : — Output  of  minerals,  29,605  tons  ;  total 
energy  consumed  26,438  units  ;  energy  consumed  per  ton,  '893  unit. 
The  time  taken  to  wind  17  cwt.  from  the  76-fathom  level^was 
24  sec,  plates  to  plates,  and  with  10  sec.  allowed  for  banking,  the 
winder,  if  it  were  kept  running  without  a  halt,  was  capable 
of  raising  720  tons  from  that  depth  in  eight  hours. 
The  safeguards  in  the  winder  which  has  been  installed  were  four 
in  number,  viz.  :  (1)  There  was  an  electromagnetic  brake  which 
came  into  operation  at  the  end  of  every  wind  ;  (2)  on  the  indicator 
column  there  were  trips  which  came  into  operation  immediately 
after  the  limit  switches  were  tripped,  and  applied  the  mechanical 
brake  by  the  release  of  a  heavy  weight ;  (3)  this  weight  was  also 
released  to  apply  the  mechanical  brake  by  means  of  a  solenoid 
connected  direct  on  to  the  supply  mains,  which  came  into  operation 
in  the  event  of  the  current  supply  failing  ;  and  (4)  the  mechanical 
brake  was  operated  by  means  of  a  cramp  at  the  engineman's  foot. 

No  difficulty  had  been  experienced  in  training  men  to  work  the 
winder — ordinary  winding  enginemen  being  employed.  It  was  also 
admitted  by  those  who  had  travelled  on  the  cage,  that  the  ride  was 
a  much  more  steady  one  than  that  experienced  with  the  steam 
winding  engine. 


NEW   LABORATORIES   AT   DUNDEE. 


SiK  Alexander  B,  W.  Kennedy,  LL.D.,  F.R.S  ,  on  Tuesday 
14th  inst.,  formally  opened  the  new  engineering  department  at 
University  College,  Dundee,  which  has  been  erected  at  a  total  cost, 
including  equipment,  of  £15,500.  The  new  department  forms  an 
L-shaped  block,  and  the  main  building,  forming  the  north  side  of 
a  quadrangle,  is  two  storeys  in  height,  broadly  treated  in  a  domestic 
form  of  classical  design  and  roofed  with  a  steeply  pitched  roof  of 
gr.  y  slate.  This  contains  the  lecture  rooms,  drawing  offices, 
library,  private  rooms,  and  hydraulic  laboratory,  with  two  rooms 
set  apart  for  a  possible  future  architectural  department.  An 
architectural  feature  is  provided  by  the  central  tower,  some  80  ft. 
high,  which  accommodates  the  fan  and  machinery  for  the  forced 
ventilation  of  the  building,  and  also  contains  a  storage  tank  of 
10,000  gallons  capacity,  from  which  the  mains  in  the  hydraulic 
laboratory  are  supplied.  In  the  lower  storey  are  accommodated  the 
heat-engine  laboratory,  and  the  boiler-house  ;  the  strength-of- 
materials  laboratory  ;  the  cement-testing  room,  and  the  workshop. 
Owing  to  the  completion  in  1910  of  the  Peters  Electrical  Labo- 
ratory, the  college  is  well  equipped  fc  the  study  of  this  branch  of 
engineering,  and  the  present  laboratories  are  devoted  to  the  investi- 
gation of  problems  involved  in  civil  and  mechanical  engineering, 
Sir  Alexander  Kennedy  gave  a  valuable  address  on  engineering 
education,  in  the  course  of  which  he  observed  that,  as  regarded  the 
general  trend  of  our  academic  training,  he  thought  engineeis  were 
entitled  to  ask  that  it  should  be  so  arranged  as  best  to  train  the 
best  CBgineers.  He  put  it  in  that  way  because  he  meant  it  to  be 
understood  that  while  on  the  one  hand  the  best  engineer  was 
certainly  not  the  man  who  knew  his  own  business  only  and 
narrowly,  on  the  other  hand,  he  thought  they  were  entitled  to 
demand  that  the  engineer,  should  not  be  looked  upon  as  the  mere 
by-product  of  the  training,  but  as  the  chief  result  to  which  othet 
things  were  to  be  subordinated.  In  saying  this,  however,  he  par- 
ticularly did  not  mean  that  the  academic  training  of  engineers 
should  be  laid  out  on  superficially  utilitarian  lines. 

The  idea  of  giving  a  young  man  just  as  much  mathematics,  just 
as  much  physics,  or  just  as  much  chemistry  as  he  could  profession- 
ally require,  was  not  only  pernicious,  but  absolutely  fallacious.  He 
was  sure  that  the  only  way  of  learning  a  subject  up  to  a  certain 
point,  in  such  a  fashion  that  up  to  that  point  it  could  be  thoroughly 
utilised,  was  to  study  the  Fubject  up  to  a  point  very  much  further 
advanced.  It  was  not  at  all  a  valid  objection  to  the  teaching  of 
any  particular  point  in  mathematics  or  physics  that  it  was  more 
complicated  or  more  advanced  than  anything  which  the  engineer 
would  be  likely  to  require.     It  was  desirable,  indeed  necessary,  from 


their  point  of  view,  that  the  advanced  work  in  purely  scientific 
subjects  should  be  specially  chosen  so  &n  bent  to  deepen  and  make 
certain  the  knowledge  of  the  earlier  work.  Young  engineers  thoald 
have  continually  impres.sed  upon  »  -  fact  that  the 

answer  to  any  question  could  only  I-  :ata  on  which 

that  question  was  founded.  In  his  student  hie  a  young  man  would 
get  a  great  number  of  problems  put  before  him  of  which  all  the 
data  had  been  simply  fined  down  into  the  form  of  an  examination 
question,  to  which  a  definite  and  exact  answer  cjuld  be  eiven. 
After  some  years  of  this  kind  of  work  he  sometime:!  found  it  more 
than  a  little  difficult  to  reali-se  that  the  questions  which  a'.:tualijr 
came  to  him  in  his  profession  never  bad  very  exact  data,  and,  in 
particular,  never  had  the  exact  data  with  which  he  had  been 
familiar  in  an  examination  paper.  For  engineering  parp9ses  the 
method  o"  working  out  the  answer  was  only  secondary  ;  the  answer 
itself  was  the  chief  thing,  and  they  really  mu.-it  have  that  answer 
right  when  it  found  ittelf  translated  into  steel  or  stone.  There 
was  more  than  a  tendency  to  make  technicil  teaching  complete 
by  covering  an  enormous  number  of  subjects  without  con- 
sidering the  possibilities  of  the  student  himself  in  the 
way  of  receptiveness.  No  doubt  i*^  was  very  desirable 
that  the  student  should  know  a  little  about  a^  many 
branches  of  his  profession  as  possible,  but  for  the  average 
young  man  it  was  impossible  for  him  to  know  thoroughly  more 
than  a  very  small  range  of  the  ground  upon  which  he  might  later 
on  be  called  upon  to  work.  It  must  be  re.;cgnised  that  after  he 
had  left  College  he  still  had  an  enormous  amount  to  learn,  and  it 
was  very  undesirable  to  put  before  him  while  he  was  at  College 
more  educational  nourishment  than  he  was  really  able  thoroughly 
to  digest.  The  best  that  could  be  hoped  for,  and  what  was  really 
to  be  aimed  at,  was  that  a  student  should  have  had  a  thorough 
grounding  in  the  general  principles  underlying  all  branches  of 
engineering  work,  should  have  become  fairly  familiar  with  some 
details  in  a  very  limited  section  of  the  work,  and  also — perhaps 
above  all — should  have  learned  how  to  use  his  wits  in  applying  his 
general  knowledge  later  on  to  practical  working  at  details  in  what- 
ever branch  was  thrown  in  his  way  by  circumstances.  For  it  was 
little  use  a  young  man  saying  that  he  intended  to  be  electrical,  or 
constructive  or  mechanical,  or  what  not.  If  he  was  worth  his  salt 
he  would  take  up,  when  he  had  to  earn  his  living,  whatever  work 
came  in  his  way,  and  it  was  as  well  that  he  should  keep  this  in 
mind  from  the  start. 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 


HOLLAND. — The  Board  of  Trade  have  received  information  to 
the  effect  that  the  proposed  new  Dutch  tariff,  reference  to  which  has 
previously  been  made  in  these  columns,  has  been  withdrawn  from 
the  Chamber  of  Representatives  by  the  Minister  of  Finance. 

NEWFOUNDLAND.— The  Government  have  decided  that  all 
instruments,  apparatus,  supplies,  &c.,  imported  and  used  by  the 
Marconi  Wireless  Telegraph  Co.,  of  Canada,  Ltd.,  in  installing, 
maintaining  and  operating  various  wireless  telegraph  stations  in 
Newfoundland  and  Labrador,  shall  be  admitted  into  the  Colony 
free  of  duty  during  the  term  of  the  agreement  which  has  been  made 
with  the  said  company,  to  end  on  April  6th,  1926. 

ITALY.— The  Italian  Customs  authorities  have  decided  that 
electric  cord  consisting  of  a  bundle  of  conducting  wires,  each  wire 
being  covered  with  insulating  textile  thread,  fastened  together 
first  by  means  of  cotton  yarn  then  by  a  striji  of  paper  and  a  thin 
sheet  of  lead,  and  finally  covered  with  paper  and  plaited  cotton 
material,  shall  be  dutiable  on  importation  into  Italy  at  the  rate  of 
28  lire  per  100  kilogs.  C2.')  lire  =    Cl,  kilog.   =  2'204  lb.). 

PARAGUAY'.— The  Board  of  Trade  ha'-e  received  a  copy 
and  translation  of  a  circular  issued  by  the  Paraguayan  Govern- 
ment directing  that  bills  of  lading  for  merchandise  destined  for 
I'araguay  must  be  presented  to  the  Paraguayan  Consul  in  the 
country  of  origin  in  triplicate.  These  three  copies  will  be  legalised 
by  the  Consul  who  will  charge  J^l  {is.)  for  the  original,  and  50  cents 
each  for  the  two  oopies.  Should  the  shipper  desire  to  have  further 
copies  of  the  bill  of  lading,  a  charge  of  50  cents  for  each  additional 
copy  required  will  b"^  made.  Shippers  of  goods  to  Paraguay  must 
also  present  to  the  Consul  for  legalisation  the  commercial  invoices 
and  certificates  of  origin  relating  to  such  goods.  No  charge  is 
made  for  the  legalisation  of  these  documents,  which  are  to  be  sent 
by  the  Consul,  together  with  one  copy  of  the  bill  of  lading,  to  the 
Customs  authorities  at  the  port  of  destination. 

NEW  ZEALAND.— The  Customs  authorities  have  decided  that  a 
siren,  electrically  driven,  with  an  electric  motor  forming  an  integral 
part  of  the  sanie,  is  to  be  dutiable  at  the  rate  of  20  per  cent,  ad 
valorem  if  of  British  origin,  and  30  per  cent,  if  of  foreign  origin. 
Similar  rates  of  duty  are  also  fixed  for  step-treading  of  lead- filled 
steel  for  tramway  cars  and  carriages. 

SOUTH  AFRICA.- A  notice  issued  by  the  High  Commissioner 
for  South  Africa  as  to  the  duty  to  be  levied  on  catalogues  sent  by 
post  from  the  United  Kingdom  to  South  Africa,  stales  that  in  con- 
nection with  the  tariff  of  Customs  duty  on  advertising  matter,  in- 
eluding  catalogues,' price  lists,  almanacks,  calendars,  labels,  posters 
and  showcards,  that  when  any  of  abore-named  articles  are  sent  to 
any  person  or  firm  in  the  Union  of  South  Africa  through  the 
medium  of  the  post  oflace,  the  duty  payable  thereon  may  be  prepaid 
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by  means  of  stamps  affixed  to  each  separate  letter,  packet  or  parcel. 
Stamps  of  various  denominations  may  be  purchased  at  the  office  of 
the  Hig:h  Commisiioner  for  the  Union  Government  of  South  Africa, 
32,  Victoria  Street,  London,  S.W.  The  duty  on  the  articles 
enumerated  above  is  2d.  per  lb.  or  25  per  cent,  ad  valorem,  which- 
ever shall  be  the  g;reater.  In  connection  with  the  above,  senders 
are  reminded  that  a  certain  differentiation  is  made  between  cata- 
logues of  South  African  firms  posted  to  persons  or  firms  in  the 
Union  of  South  Africa  and  those  of  non-South  African  firms.  A 
South  African  firm  is  defined  as  a  firm  having-  a  place  of  business 
in  South  Africa  at  which  stocks  are  held  for  sale.  The  following 
assessment  is  now  in  force  for  catalogues  of  non-South  African 
firms  : — 

Up  to  8  oz Free 

Over  8  oz.  and  up  to  1(>  oz 2d. 

Over  16  cz.  and  up  to  24  oz 3d. 

Over  24  oz.  and  up  to  32  oz 4d. 

and,  thereafter,  at  the  rate  of  Id.  for  each  additional  8  oz.  or  frac- 
tion thereof.  The  same  Ecale  is  to  apply  to  catalogues  of  South 
African  firms,  except  that  Id.  be  charged  on  any  catalogue  weigh- 
ing under  8  oz.  The  minimum  duty  payable  by  means  of  postage 
stamps  is  Id.  The  stamps  must  be  affixed  to  the  top  left-hand 
corner  of  the  packets.  Under  the  Imperial  Post  Office  Regulations 
packages  or  parcels  of  over  5  lb.  in  weight  must  be  sent  by  parcel 
post,  in  regard  to  which  there  are  special  regulations  dealing  with 
the  question  of  Customs  declaration  of  contents  and  value.  No 
duty  can,  therefore,  be  prepaid  by  means  of  stamps  on  packages  of 
advertising  matter  over  5  lb.  in  weight. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifloations  in  the  following  list  may  be  obtaineil 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.O.,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  etampB). 


NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  Journal  by  Messrs,  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed, 


22,435.  "Improvements  in  band  brakes  particularly  applicible  to  elec- 
trically-operated band-brakes  for  electric  cranes  and  the  like."  Lancashiee 
Dynamo  and  Motor  Co.,  Ltd.,  R.  S.  McLeod  and  H.  B.  Whitmohe. 
October  6th. 

22,437.    "  Radio-telephony."    F.  J,  Chambebs,    October  6th. 
22,458.    "  Ear-caps  for  use  in  telephoning."    J.  C.  McSowan.      October  6th. 
22,464,    "Electric     current     induction     apparatus,"       D.     Sdchostawer. 
October  6th. 

22,486.  "  Electric  apparatus  for  cleaning  and  other  domestic  wcik."  E.  W. 
Lancaster,    October  6Dh. 

22,491,  "  Electric  intermittent  automatic  heat  and  fire  register  alarm."  A. 
EwEN  and  T,  Powell.    October  6th, 

22.502.  "Electric  self-starting  devices  and  lighting  circuits  for  motor- 
vehicles,"    T,  W.  Tatieesall  and  J,  W.  Tattersall,    October  6th, 

22.503.  "  Switches  for  electric  self-starting  devices  and  lighting  circuits  for 
motor-vehicles,"    T,  W.  Tattersall  and  J,  W,  Tattersall.      October  6th. 

22,527.  "  Magneto-electric  ignition  machines  for  internal-combusticn 
engines,"  M,  Anschutz,  (Convention  date,  December  l£th,  1912,  Geimany.) 
October  6th,    (Complete.) 

22,531.  "Electrical  treatment  of  gold  solutions  and  apparatus  therefor." 
A.  A,  L0CK.W00D,    October  6th, 

22,537,  "  WireleES  telegraph  transmitter."  J.  G.  Balsiilie.  October  6ih. 
(Complete.) 

22,544.  "Manufacture  of  resinous  condensation  products"  British 
Thomson-Houston  Co.,  Ltd,  (Geneial  Electric  Co.,  United  States.) 
October  6th, 

22  549.  "Electrical  motors  and  dynamos."  F,  E.  E.  G.  Echeeibee. 
October  7th, 

22,575.    "  Fuses  or  cat-outs  for  electric  circuits."    V.  Hope.    October  7ih. 

22,583.  "  Generation  of  electrical  power  and  systems  of  transmission  of 
same,  with  means  of  producing  electro-mechanical  power  and  speed  regula- 
tion; the  electro-mechanical  propulsion  of  ships,  railway,  tramway,  road,  and 
other  self-contained  vehicles,  electric  trains,  cars  and  the  like,"  W.  P. 
Ddbtnall  and  A,  H.  Binyon,    October  7th. 

22,7C6,  "Metal-working  machines  with  work-holding  magnets,"  Magnet- 
Week  G.M  B.H,  (Convention  date,  October  25lh,  1912,  Germany.)  October 
Sth.    (Complete.) 

22,707,    "  Portable  electric  lamps."    J,  Neu,    October  Sih,    (Complete,) 

22.723,  "Electric  furnaces,"  E,  Btassano,  (Addition  to  8  901,  1911.) 
October  8th,    (Complete.) 

22.724,  "  Electric  futnaces."    E.  Stassano,    October  8th.    (Complete,) 
22,741,    "  Process  for  the  electrolytic  deposition  of  metals  from  sol-itions  con- 
taining the  same."    N,  V,  Hybinette.    October  8ih.    (Complete.) 

22.745.    "Electrolytic   process  for  extracting  copper  from    ores,"     N,  V. 
tbinetie.    October  8th.    (Complete.) 

22.765,    "Electrically-illuminated  fountains."    H,  P,  Allison,    October 8th. 
22,782.    "Electric  bells  and  signals,"    R,  Nicholas,    October  9lh, 
22  798,    "  Switch  which  contains  battery  for  the  supply  of  electric  current," 
A,  V,  I,  BicKEHSTAiF.    Ootobcr  9th, 

22,305.    "Self-cleaning  sparking-plug,"    W,  H,  Gamble,    October  9th. 

.  ^^'^^h    "  ^6^°8  for  and  method  of  regulating  currents  by  static  regulators." 
A,  M,  Taylor.    October  9th, 

22,816,  "  Discharge  tube  with  incandescent  cathode  and  enclosed  vapour- 
.".'"^'^^S.^^^y-"  Allgemeine  Elektricitats  Ges.  Convention  date.  October 
14th.  1912,  Germany.)    October  9th,    (Complete,) 

22,841.    "  Secondary  batteries,"    A,  Icomius,  f.lho,    October  9lh. 

22,850,  "  Circuit  arrangements  for  automatic  telephone  systems."  Siemens 
^'"^^*'-^^^  ■*^^^- ^*^8-  (Addition  to  18,498/12,  Convention  date,  October  11th, 
1912,  Germany,)    October  9th,    (Complete.) 

22.876,  "Glass  globe  or  shade  holder  for  incandescent  and  other  lamps." 
VERiTYs,  Ltd.,  and  A.  E.  Watson.    October  10th. 

22,886,    "Constant-current  dynamos."    A,  E.  Brewkrton.    October  10th. 

22,902,  "  Electrical  relays  such  as  motor-driven  time  relays  or  delay-action 
ccr.tact  devices."  tiiMtNs  Bios.  &  Co.,  Lid.  (tiemens  &  Halske  Akt.  Ges,, 
Germany)    October  10th.    (Complete.) 

22,926.  "Electrical  connection  of  the  plug-and-socket  tvne,"  E,  H 
Leonardt,    October  10th, 

22,943.  "Calling  and  contact-relays  for  weak  undulating  currents,"  R, 
Haddan,    (J  .H.  Reineke,  Germany  )    October  lOth,    (Complete.) 

22,973.  "Electrically-operated  recording,  measuring,  signalling  and  other 
instruments."    C,  W,  Pulton  and  W,  E,  Peters.    October  Uih, 

23,013.  "Attachment  for  arc  lamps."  H.  G.  Dyer  and  C,  S,  Adams. 
October  11th,    (Complete.) 


1912. 

Telephone  Systems,    Automatic  Telephone  Manufacturing  Co,     (Automatic 

Electric  Co.)     19,249,    August  22nd, 
Tklephone  Systems,    Automatic  Telephone  Manufacturing  Co.     (Automatic 

Electric  Co.)    19,250.    August  22nd. 
Telephone  Systems.    Automatic  Telephone  Manufacturing  Co.    (Automatic 

Electric  Co.)     19,253.    August  22nd. 
Electrical  Switch.    J.  G.  Doran.    20,270.    September  5th.    (March  £th,  1913.) 
Means  for  Ascertaining  the  Position  of  a  Ship  or  other  Moving  Body  either 

Relatively  to  a  Pee-detehmined  Directing  System  or  with  Reference 

TO  Another  Body,     A.  Chcssin.    21,610.    September  23rd. 
Power  Installations.    W.  Morrison.    21,612.    September  23rd. 
Contrivance  to  Indicate  whether  an  Invisible  Lamp  is  Burning  or  not. 

J.  Martin.    21,641.     September  23rd. 

Cooling  Arrangiments  for  Dynamo-electric  Machinery.  Siemens  Bros, 
Dynamo  Works,  Ltd.,  and  E.  O.  Kieffer.    21,822.     September  25th. 

Electric  Accumulators,  G.  Puller,  L.  Fuller  and  G,  J.  A.  Puller,  22,053. 
September  27th. 

Electrically-heated    Apparatus.     F,  C.  R.  Marks.     (Landers,  Frary  and 

Clark.)    ^2,258.     September  30th. 
Electrolytic  Decomposition,    E,  Higgins.    22,580.    October  1st. 
Two-eate  Mechanism  for  Electric  and  other  Meters.    G.  Wall  and  Ferranti, 

Ltd.    22,339.     October  1st. 

Coating  and  Impregnating  Materials  and  Moulded  Articles,  Biitish 
Thomson-Houston  C 3.  (General  Electric  Co.)    22,449.     October  2nd. 

Electric  Incandescent  Lamps.  British  Thomson-Houston  Co,  (General 
Electric  Co.)    23,086.     Oetober  9th. 

Crucibles  for  Electric  Furnaces,  Morgan  Crucible  Co.  and  C.  W.  Spiers. 
24,626.     October  28th. 

Telephone  Exchange  Systems,     P.  R.  McBerty.     2?, 174.     November  2nd. 

(November  £rd,  1911.) 
Railway  Signalling  Apparatus.     H.  W.  Handcock,   A.  H.  Dykes  and  W. 

Duddell.    25,3  3.     November  £th. 
Loud-si'eaking  Telephonic  Apparatus,    E.  A.  Graham,    S5,911.    November 

nth.     (Cognate  application,  13,143  of  1913.) 
Telephone  Transmitters.    F.  Gottschalk.    26,964,    November  23rd, 
Sheet  Metal  Pole-arms,    M.  E.  Harrison.    27,155,    November  2eth. 
Thrust  Meter  for  Rotatory  Shafts,      A.  Denny  and  F.    T.   Edgecombe, 

27,184.     November  29th. 

Composition  for  Electrical  Resistances.    A.  I.  Srabham.    27,£00.    Nov,  29th. 

Working  Tyers,  Railway  Telegraph  Instruments  and  the  Like,  W, 
Richardson  and  M,  McCallum.    29,828.    December  20th, 


1913. 

Electrical  Apparatus  for  Heating  Liquids.    M.  Ruthenburg.     47.     Jan.  1st. 
Electric  Batteries.     C.  D.  Galloway,  Junr.    2,402,    January  2£th.     (February 

1st,  1912.) 
Cord  Grips  FOR  Electric  Connections.    B.  J.  Grigsby,     8,014,     February  5th, 
Impulse  Transmitters  for  Automatic  Telephone  Plant,    G,  A,  Betulander. 

4,792.    February  25th.     (February  £8th,  1912.) 
Elecieical  Enunciators.    British  L.  M,  EriossoH  Manufacturing  Co.  and  A,  G. 

Rogers.    5,626.    March  6th. 
Selectors  especially  foe  use  with  Automatic  Telephone  Exchanges,    G.  A. 

Betulander.    6,465.     March  15th.     (March  22nd,  1912.) 
Electric  Liquid-Heatees.    E.  A.  Baves.    7,469.    March  29th. 
Manufacture  of  a  Rubber-dke  Material     Briiish  Thomson-Houston  Co. 

(General  ElecUic  Co.)    9,1,85.    April  28th. 
Magnetic    Wheels    for   Locomotives  and  like  Vehicles.     J.  O.    Heinze. 

10,894.    May  8th. 
Devices  for  Medical  Administration  of  Electricity.    J.  Schneidrzik.    13,145. 

June  6th. 
Tlmperatuee  Alarm.    J.  F.  J.  Malone.    17,112.    July  25th. 


A  Fishing  Story. — Whilst  out  fishing  from  Langstone 
Harbour  shore  recently,  Mr.  G.  G.  H,  Ogburn,  of  Portsmouth, 
noticed  a  lamp  being  washed  about  in  the  surf.  He  "caught  "  the 
lamp,  and  noticed  it  was  an  "  Osram "  metal-filament  50-volt, 
marked  G.E.C.  The  filament  appeared  to  be  intact,  and  when  tie 
finder  had  dried  and  tested  it,  he  found  it  all  0,K,  Presumably 
the  lamp  had  been  dropped  or  washed  overboard  from  some  vessel, 
and  had  been  blown  and  knocked  about  till  it  reached  the  shore. 
At  the  time  it  was  rescued  it  was  blowing  rather  hard,  and  conse- 
quently the  sea  was  rough.  The  chances  that  the  lamp  bulb 
would  escape  destruction  on  the  shingle  were  feeble  enough,  but 
that  the  filament  should  be  intact  is  still  more  surprising.  The 
incident  certainly  forms  a  testimonial  to  the  virtues  of  the  Otram 
lamp. 

The  Effects  of  Ozone. — A  correspondent  of  the  Times 
recently  quoted  a  report  on  the  authority  of  the  official  organ  of 
the  American  Medical  Association,  which  alleged  that  ozone 
possessed  no  properties  of  hygienic  value,  but  was  rather  injurious 
than  beneficial  to  human  beings.  Replying  to  these  statements, 
Mr,  E,  L.  Joseph,  managing  director  of  Ozonair,  Ltd.,  ascribed  them 
to  ignorance  on  the  part  of  the  authors,  stating  that  the  whole 
value  of  ozone,  so  far  as  its  use  in  ventilation  was  concerned,  lay 
in  its  powerful  oxidising  effect,  and  the  amount  required  for  the 
useful  purification  of  the  air  was  so  small  that  no  possible  ill-effect 
could  be  suffered  by  anyone  breathing  f-uch  an  atmosphere.  He 
quoted  the  investigations  of  Dr.  Leonard  Hill,  showing  that  the  use 
of  ozone  in  the  proportion  of  one  part  to  one  million  parts  of  air 
was  fraught  with  the  greatest  benefit,  freshening  the  air  and 
rendering  it  invigorating. 
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COLLIERY    EXPLOSIONS. 


In  spitt  of  rules  an(3  regulations,  improved  methods  of 
working,  and  the  greater  scientific  knowledge  of  miniDg, 
terrilile  disasters  such  as  that  which  occurred  at  the  Universal 
Colliery  in  South  Wales  on  October  14th  evidently  cannot 
be  prevented,  and  the  worst  feature  is  that  the  more  recent 
explosions  have  been  the  more  prodigal  in  the  sacrifice  of 
human  lives.  The  loss  at  the  Universal  Colliery  is  not  as  yet 
definitely  known,  but  there  is  not  a  shred  of  hope  that  any 
of  the  poor  fellows  stiJl  in  the  mine  can  be  alive.  Strenuons 
eflForts  were  made  by  the  band  of  heroic  rescuers,  two  of 
whom  willingly  sacrificed  their  lives  in  their  eagerness 
to  save  their  comrades,  and  several  more  have  been  on  the 
verge  of  death.     All  honour  to  them  ! 

It  is,  however,  estimated  that  the  dead  will  number  over 
420,  rendering  this  the  greatest  calamity  that  has  ever 
occurred  in  the  British  coalfields.  This,  following  so 
closely  upon  the  Hulton  disaster  with  a  toll  of  344 
lives  as  recently  as  December,  1910,  and  the  still  more 
recent  explosion  at  Cadeby,  resulting  in  87  deaths,  amongst 
them  being  three  of  H.M,  Inspectors  of  Mines  while  direct- 
ing rescue  operations,  emphasises  the  necessity  for  careful 
consideration  of  the  whole  question.  There  will  be  the 
usual  clamouring  of  the  miners'  leaders  demanding  investi- 
gations, and,  if  necessary,  more  rules  and  regulations  to 
harass  the  management  and  owners,  because  in  their  (the 
leaders')  view  it  is  always  the  fault  of  the  managers,  and 
usually  because  they  have  set  at  defiance  some  Government 
rule  or  regulation  ;  which,  of  course,  is  mere  prejudice. 

So  far  it  does  not  •  appear  that  electricity,  which  has  been 
said  to  be  the  cause  of  other  recent  explosions — particularly 
in  the  cases  of  "West  Stanle;  and  Hulton — has  been  blamed 
for  the  Universal  disaster.  "Whatever  the  cause,  however,  it 
is  the  earnest  desire  of  everyone  that  this  shall  be  actuall} 
ascertained,  and  both  managers  and  owners  will  be  only  too 
glad  to  adopt  any  means  without  an  Act  of  Parliament  to 
prevent  a  like  calamity.  Up  to  the  present,  however,  beyond 
the  fact  that  it  was  a  coal-dust  explosion,  no  suggestions  have 
been  made  as  to  its  origin,  and,  of  course,  it  is  very  question- 
able whether  the  actual  cause  will  ever  be  established. 

Explosions,  however,  in  themselves  are  not  spontaneous  ; 
there  must  be  some  spark,  fire,  or  light  of  sufficient  intensity 
initially  to  ignite  the  explosive  fire-damp,  which  usually  pre- 
cedes, and  is  the  cause  of,  a  coal-dust  explosion.  A  *'  blown- 
out"  shot  during  blasting  will  also  start  a  coal-dust 
explosion,  but  it  is  exactly  similar  in  its  action  to  an  ex- 
plosion of  fire-damp,  so  that  provided  these  two  dangers 
can  be  effectually  removed,  coal  dust,  per  sc,  is  not  so  dan- 
gerous. Some  dusts  are  certainly  much  more  prone  to 
explosive  effects  than  others,  but  we  very  much  question 
whether  it  has  been  definitely  established  that  coal  dust  will 
explode  if  merely  ignited  by,  say,  the  flame  of  a  lamp  or  an 
electric  spark.  The  presence  of  even  as  little  as  \  per  cent, 
of  gas  in  the  fine-dust-laden  aii-  enormously  increases 
[685]  C 
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its  tendency  to  explode,  as  the  recent  investigations  of  Dr. 
Thornton  have  shown,  but  it  would  appear  that  some  riolence 
of  ignition,  such  as  a  minor  explosion,  is  necessary  to  estab- 
lish a  coal-dust  explosion. 

Therefore,  assuming  that  the  ignition  of  gas  and  "  blown- 
out  "  shots  could  be  prevented,  it  would  appear  that  these 
disastrous  explosions  would  become  very  rare.  It  is 
practically  impossible  in  the  working  of  a  very  fiery  mine 
absolutely  to  ensure  that  the  gas  given  off  shall  always  be 
sufficiently  diluted  with  air  to  render  it  harmless,  as  the 
amount  of  air  in  circulation  is  a  more  or  less  limited  quan- 
tity, but  the  gas  is  an  unknown  quantity,  and  a  sudden 
"blower"  may  upset  all  the  calculations  of  the  most  expert 
mining  engineer  ;  and  it  is  for  tkis  reason  that  the  stringent 
rule  relating  to  the  withdrawal  of  workmen  in  the  presence 
of  gas  is  enforced. 

To  guard  against  the  ignition  of  gas,  the  use  of  safety 
lamps  is  enforced,  and  under  the  new  Coal  Mines  Regulation 
Act,  only  those  lamps  which  have  been  tested  and  approved 
by  the  Home  Office  may  be  used.  But  though  they  are  tested 
and  approved,  and  further  examined  and  locked  before  being 
given  into  the  hands  of  the  workman,  there  is  still  the  element 
of  danger  known  as  the  "  human  factor  "  which  is  always 
present.     And  this,  in  our  opinion,  is  the  greatest  of  all,  and 
the  most  difficult  to  deal  with.     With  regard  to  shot  firing, 
this   is  a    danger    purely   dependent    upon  the  care  and 
judgment  of  the  workman.     It  is  entirely  in  his  hands,  but 
so  unreliable  has  he  become,  that  in  many  fiery  mines  the 
management  have — at  great  cost — dispensed  with  it  entirely. 
The   danger  lies  in  overcharging  with  explosive  the   shot 
holes,   not   putting  in  a   sufficiency  of   stemming,   or   not 
using  proper  material  for  stemming.     Hence  we  see  that  the 
two  chief  causes  of  explosions  are  mainly  in  the  hands  of  the 
workmen  themselves,   and  very   much  depends  upon  their 
own  carefulness  and  the   exercise  of  a  little  common-sense 
judgment.     One  of  the  recent  new  rules  relates  to  a  search 
of  workmen  before  descending  the  mine,  and  Mr.  "Walker, 
in  his  report  for  1912,  says  : — "The  result  of  these  searches 
has  been   to   find  a  number  of  the   men  with   prohibited 
articles  in  their  possession.  .  .  .  The  fact  that  more  than 
one  of  the  mines  was  fiery  is  disquieting,  and  shows  that  a 
daily  search  is  necessary,  and  should  be  carefully  carried  out." 
In  addition  to  this,  10  workmen  were  prosecuted  for  contra- 
ventions of  provisions  about  safety  lamps  ;  1 4  about  matches 
and  smoking,  and  27  for  breaking  rules  relating  to  explosives. 
Even  in  South  AYales,  the  scene  of  this  terrible  calamity,  the 
chief  inspector  (Dr.  Atkinson)  in  his  report  gives  a  list  of 
5 1   prosecutions  of  workmen  by  the  owners  for  contraven- 
tions of  provisions  about  safety  lamps  ;  no  fewer  than  89 
about    matches  and    smoking,    and    10    about    explosives. 
Similar  lists  are  given  in  all  the  other  inspectors'  reports, 
and  although  many   of   the  offences  were  probably  due  to 
inadvertence,  we  are  afraid  that  in  the  main  they  are  the 
result  of  wilful  carelessness,  and  a  lack  of  respect  for  all 
laws,  and  most  of  all  a  want  of  interest  in  their  employment. 
Here  is  the  great  opportunity  for  the  miners'  leaders,  and 
they   would   do   a    vast   amount   of   good    if,    instead    of 
clamouring  for  the  moon  and  raising  dissension  between  em- 
ployers and  employed,  they  would  first  teach  their  followers 
their  duty  to  their  fellows,  and  generally  set  their  own  house 
in  order  l5efore  attacking  others. 


As  regards  the  fear  that  the  use  of  electricity  may  lead  to 
the  ignition  of  gas,  this  is  entirely   unfounded.     That  the 
breakdown  of  any  part  of  an  electrical  instalkition  should 
cause  a  fire  has  been  proved  in  practice  to  be  impossible 
when  the  plant  is  properly  installed  and  maintained.     It 
has  now  been  proved  by   recent  tests  made  by  the  U.S. 
Bureau   of   Mines,   that  it  is  impossible   to  ignite  gas  by 
sparks  obtained'  when  breaking  the  circuit   of   a   glowing^ 
filament  in    a  portable  electric   lamp.      Here    then   seems 
to  be   the   solution  of  the  lamp  problem.     The  glowing 
filament    possibly    would    ignite   gas,    but    such    a    con- 
dition  would    only   occur   when   a    blow    was,    say,    just 
sufficient  to  break  the  guard,  the  thick  protecting  glass, 
and   finally   the   thin   glass  bulb   itself,    leaving  the   very 
delicate  filament  untouched  and  'unharmed.     Such  a  con- 
dition may  be  theoretically  possible,  but  practically  would  be 
impossible  to  obtain.     However,  to  allow  for  such  a  remote 
contingency,   all   that  it  is  necessary  to  do  is  to  design  the 
mounting  of  the  lamp  bulb  so  that  a  blow  sufficient  to  break 
the  bulb  will  short  circuit  or  open  the  electric  circuit  of  the 
lamp.     Even  with  electricity  for  power  transmission  purposes 
Dr.  Thornton  has  shown  that  it  is  extremely  difficult  with 
a  voltage  up  to  about  200  to  ignite  a  coal-dust-laden  atmos- 
phere, even  when  2  per  cent,  of  gas  is  present. 

We  have  constantly  advocated  the  use  of  low  voltages 
underground  generally  on  the  score  of  safety  from  shock  to 
workmen,  and  less  difficulty  with  insulation,  and  have 
always  been  inclined  to  the  opinion  that  taking  2,000  and 
3,000  volts  direct  to  underground  machinery  was  a 
risky  and  unwise  proceeding.  The  idea,  of  course,  was 
economy  in  cables,  but  it  is  much  better  to  study  ease  and 
low  cost  of  maintenance,  with  a  much  lessened  risk  of 
breakdown  or  danger  to  workmen,  than  a  low  initial 
cost.  This  fact  is  now  being  recognised,  and  coal- 
cutting  machines  are  being  installed  to  work  with  a 
pressure  of  only  220  volts.  Hence  we  come  to  the  con- 
clusion that  an  intelligent  application  of  electricity  for 
power  transmission  and  lighting,  the  use  of  electric  safety 
lamps  in  place  of  oil  lamps,  and  strict  discipline  with  regard 
to  rules  relating  to  matches,  smoking,  and  explosives,  would 
do  much  to  make  a  fiery  coal  mine,  so  far  as  the  danger  of 
an  explosion  is  concerned,  one  of  the  best  and  safest  places 
in  which  a  workman  could  be  employed. 


With  the  fall  of  the  leaf  the  Institu- 

^^,  ^"*."r^      tion    of  •  Electrical     Engineers    awakens 

„       ,       ^    from  its  aestivation  to  renewed   activity  ; 

the  first  signs  of  motion  are  manifested  in 

the  Local  Sections,  and  copies  of  the  inaugural  addresses  of 

the  chairmen  have  already  begun  to  flow  in. 

The  first  of  these  was  delivered  at  Newcastle  last  week 
by  Mr.  Charles  Vernier,  and  we  have  found  it  so  interesting 
that  we  have  thought  it  well  to  abstract  it  at  considerable 
length.  We  hardly  need  say  that  the  author  has  had 
unique  opportunities  on  the  North-East  Coast  of  acquiring 
experience  in  the  distribution  of  electricity  on  the  largest 
scale  as  yet  attained  in  this  country,  and  his  views  on  this 
subject  therefore  possess  exceptional  weight. 

There  can  be  no  doubt  that  the  remarkable  development 
of  municipal  electricity  supply  in  this  country,  involving  the 
erection  of  numerous  generating  stations  of  small  capacity 
and  supplying  absurdly  restricted  areas,  has  had  a  highly 
detrimental  effect  upon  the  progress  of  the  electrical 
industry  within  our  borders  ;  not  only  has  the  price  of 
electrical  energy  necessarily  been  maintained  at  a  much 
higher  level  than  would  have  been  the  case  if  the  supply 
had  been  derived  from  large  undertakings,  thus  hindering 
the  general  adoption  of  electricity  for  domestic  and  industrial 
applications,  and  restricting  the  market  for  electrical 
apparatus,  but  also  our  manufacturers  have  been  deprived  of 
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the  opportunities  enjoyod  by  their  foreign  competitors  of 
developing  their  designs  on  the  grand  scale,  and  thus 
equipping  themselves  with  the  experience  necessary  to 
enable  them  to  secure  a  fair  share  of  the  huge  undertakings 
which  have  been  and  are  being  carried  out  abroad — even 
in  our  own  Colonial  possessions. 

The  keynote  of  the  whole  course  of  events  is  ter/s/e  ; 
waste  of  effort,  waste  of  opportunity,  waste  of  capital  ; 
waste  of  heat  and  fuel,  and  not  least  important,  waste  of 
iime — for  modern  conditions  of  industry  render  the  com- 
petition between  nations  a  continual  race,  in  which  the 
swiftest  gains  the  prize. 

Once  again  we  are  led  to  express  our  admiration  of  the 
epoch-making  address  in  which  Dr.  Ferranti,  with  a 
prophetic  vision  reaching  far  into  the  future,  and  a  breadth 
of  view  in  striking  contrast  with  the  parochial  tendencies  of 
the  age,  laid  bare  the  radical  defects  of  our  existing  system, 
and  pointed  out  the  direction  along  which  we  must  advance 
in  order  to  derive  the  utmost  benefit  from  our  national  re- 
sources. Mr.  Vernier  recalls  the  ideal  thus  set  up,  and  declares 
that  the  first  step  towards  its  realisation  must  inevitably 
be  the  centralisation  of  generating  plant,  whether  entirely 
in  the  hands  of  private  companies  or  with  the  co-operation  of 
local  authorities  being  immaterial.  No  time  sliould  be  lost 
in  disseminating  this  doctrine,  for  the  electrification  of  our 
main-line  railways  is  undoubtedly  on  the  horizon,  and  unless 
the  chance  of  providing  for  their  demands  is  seized  before- 
hand, the  railway  companies  will  be  compelled  to  build  new 
generating  stations,  and  a  priceless  opportunity  of  retrieving 
our  past  errors  will  be  lost.  There  is  no  fundamental  reason 
why  our  municipal  authorities  should  stand  aside  in 
*' splendid  isolation  "  ;  once  they  are  led  to  realise  the  facts, 
their  commercial  instincts  will  surely  enable  them  to  take 
part  in  the  reorganisation  of  electricity  supply  throughout 
the  country,  with  the  certainty  that  the  result  will  be  to  the 
advantage  of  the  communities  which  they  represent. 
[gj  On  the  subject  of  mains,  Mr.  A^ernier  is  naturally  very 
much  at  home.  We  are  glad  to  note  his  remarks  regarding 
the  present  attitude  of  the  Board  of  Trade  towards  overhead 
cables,  the  use  of  which  is  absolutely  indispensable  to  the 
universal  development  of  electricity  supply,  and  we  are  at 
one  with  him  regarding  the  desirability  of  compulsory 
powers  to  enable  the  opposition  of  landowners,  and  even  of 
local  authorities,  to  be  overruled. 

In  conclusion,  we  cannot  but  regret  that  custom  forbids 
the  discussion  of  the  chairman's  address  in  open  meeting, 
for  we  feel  that  such  a  discussion  on  Mr.  Vernier's  masterly 
address  would  be  of  great  benefit  to  the  industry.  Is  it  not 
possible  to  remedy  this  drawback  ?  At  least,  the  widest 
publicity  should  be  gained  for  its  essential  features. 


Copper. 


Conditions  in  the  copper  market  con- 
tinue as  strong  as  ever,  and  the  sole 
restraining  influences  upon  the  upward  course  of  prices  are 
the  tightness  of  money  and  the  pessimism  born  of  adverse 
reports  as  to  the  progress  of  general  trade  in  all  parts  of 
the  world.  There  has  within  the  past  few  days  been  a  very 
serious  tightening  up  in  the  price  of  cash  and  near  dates, 
which  reveals  the  scarcity  of  metal,  and  it  is  much  to  be 
feared  that  this  unwelcome  feature  will  persist  for  a  rather 
long  time,  in  spite  of  any  efforts  which  may  bo  made  to 
relieve  the  position,  for  the  scarcity  of  actual  copper  grows 
almost  daily  more  pronounced,  and  it  is  certain  that  there 
will  be  a  further  depletion  in  the  world's  visible  supply  at 
the  end  of  the  month.  The  premium  on  cash  and  early 
prompts  is  not  only  having  the  effect  of  shaking  further  the 
not  very  robust  confidence  entertained  as  to  the  position, 
but  it  also  tends  to  check  fresh  buying  on  the  part  of  con- 
sumers. These  are  moderately  supplied  for  their  near 
requirements,  but  have  fair  (juantities  to  purchase  for  future 
needs,  say,  over  December  and  onwards.  Where  copper  in 
anything  but  retail  quantities  is  to  be  got  hold  of  in  the 
event  of  any  notable  extension  of  demands,  is  not  at  all 
clear.  Certainly  it  is  not  to  be  found  in  England,  and 
equally  the  stocks  on  the  Continent  are  very  small,  while  the 
return's  published  from  month  to  month  across  the  Atlantic 
show  the  steady  process  of  depletion  which  has  been 
in    progress,   and   which   has   brought   the   reserves  down 


to  a  record  low  level.  It  is  the  general  anticipation 
that  the  next  statement  will  show  a  fresh  dimii.'Otion  in  the 
quantity  held  by  American  refineries,  but  the  market  has 
lately  taken  the  suwessive  reductions  very  philosophically, 
and  from  the  f)ointof  view  of  the  price  ruling,  nolxxly  would 
imagine  that  the  copper  market  8too<l  in  a  more  perilons 
position  as  regards  supplies  than  at  any  time  on  record. 
The  strikes  at  Lake  Superior  mines  are  still  in  full  blast,  bnd 
it  seems  quite  hopeless  to  expect  any  resumption  of 
operations  on  a  normal  scale  at  the  Lake  smelters  for  the 
rest  of  this  year.  In  any  event,  therefore,  the  production  of 
Lake  copper  this  year  should  show  a  shortage  compared  with 
last  year  of  some  40,ooo  tons,  while  to  add  to  the  difficulties 
of  the  njarket,  the  entire  Rio  Tinto  concern  in  Spain  is 
closed,  also  as  the  result  of  labour  troubles.  This  involves 
a  shut-down  in  production  in  Europe  of  about  2,50o  tons  a 
month.  The  recurring  labour  troubles  in  the  United 
States  have  hit  the  refineries  hard,  and  in  order  to  keep 
plant  occupied  the  leading  refiners  have  been  compelled  to 
have  recourse  to  Europe,  where  they  have  been  busy  buying 
up  the  whole  of  the  available  material  for  shipment  to 
New  York  for  refining.  In  this  way  practically  all  the 
Chile  bars  here  have  been  swept  up  for  America,  while 
the  process  of  acquisition  has  actually  been  extended  to 
copper  which  refiners  have  not  hitherto  been  willing  to  look 
at  on  account  of  what  was  regarded  as  its  unsuitable  quality. 
This  is  now  being  entirely  overlooked,  however,  so  keen  is 
the  scramble  for  metal  to  keep  plants  busy.  Last  week  the 
Amalgamated  Copper  Co.  shipped  several  hundred  tons  of 
Chile  bars  from  Liverpool  for  New  York,  and  is  this  week 
transferring  abDUD  1,(»00  tons  of  rough  English  material  to 
the  same  place.  At  the  present  rate  of  withdrawals,  it  will 
not  be  long  before  the  entire  English  stock  of  material  in 
warehouses  has  disappeared.  The  fact  that  speculation  is 
almost  totally  at  a  standstill  is  a  very  good  thing  for  the 
market,  otherwise  there  is  no  telling  at  what  level  prices 
might  not  have  stood.  As  it  is,  prices  are  (juite  high 
enough  for  the  comfort  of  the  consumer  ;  and  any  material 
elevation  of  the  present  level  would  be  bound  to  react  pre- 
judicially upon  demands.  At  the  moment,  there  is  plenty 
of  occupation  in  the  copper-consuming  industries,  the  wire 
and  electrical  trades  generally  being  especially  bright  spots. 


Two  papers   recently   read  before   the 

The  >ew        American  Institute  of   Electrical    Engin- 

Tings  gg^g^  ^y  Messrs.  Langmuir  and  Orange,  on 

the    development    of    the    nitrogen-tilled 

tungsten  lamps  were  of  except  lonal  interest ;  we  commence 

an  abstract  of  them  elsewhere  in  this  issue. 

It  is  now  clearly  established,  as  the  result  of  a  brilliant 
research,  that  the  main  causes  of  the  blackening  of  the 
tungsten  lamp  are  two — direct  evaporation  from  the  filament, 
and  transfer  of  metal  by  the  agency  of  water  vapour,  the  mate- 
rial ultimately  deposited  on  the  glass  being  in  either  case 
metallic  tungsten.  The  method  adopted  for  preventing  the  dis- 
coloration, which  is  the  chief  factor  in  shortening  the  use- 
ful life  of  the  lamp — viz.,  filling  the  bulb  with  nitrogen  at 
atmospheric  pressure — is  one  which,  at  first  sight,  appears 
to  offer  little  chance  of  success,  more  especially  in  view  of 
the  remarkable  cooling  property  that  hydrogen  was  found  to 
possess  at  high  temperatures  ;  nitrogen,  however,  behaves 
in  a  very  different  maimer,  and  appeal's  to  afford  a  satis- 
factory solution  of  the  problem  in  the  case  of  comparatively 
thick  filaments. 

Unfortunately  the  rate  of  loss  of  heat  by  convection  from 
small  filaments  is  relatively  so  much  greater  that  the 
prospect  of  achieving  equal  success  with  small  lamps  appears 
at  present  to  be  rather  remote. 

We  note  that  the  intrinsic  brilliance  of  the  filaments  at 
an  efficiency  of  two  candles  per  watt  is  five  to  eight  times  as 
great  as  that  of  the  one-watt  filament ;  this,  no  doubt,  will 
be  a  useful  property  in  some  applications,  but  not  in  the 
lighting  of  streets  or  interiors,  for  which  the  unshielded 
glare  of  the  filament  is  already  in  excess,  and  therefore 
it  will  be  necessary  to  sacrifice  some  of  the  gain  by  using 
diffusing  screens.  But  there  is  no  room  for  doubt  that  for 
high  candle-powers  the  new  lamp  will  come  into  use  directly 
it  is  put  on  the  market. 
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The  Case 

of 

Driver  Caudle. 


Early  last  week  Samuel  Caudle,  who, 
as  our  readers  will  not  have  forgotten, 
drove  the  second  train  involved  in  the 
Aisgill  disaster  past  the  Mallerstang 
signals,  which  were  set  against  him,  was  found  guilty  of 
manslaughter,  and  sentenced  to  two  months'  imprisonment  in 
the  second  division.  AVe  understand  that  there  may  be  an 
appeal,  and  consequently  the  matter  must  still,  to  some 
extent,  be  regarded  as  sub  jiidice,  but  there  are  several 
comments  which  occur  to  us,  and  which  may,  we  think,  be 
lawfully  made  at  this  stage. 

From  the  point  of  view  of  the  ordinary  travelling  citizen, 
the  whole  case,  from  the  incidents  immediately  preceding  the 
catastrophe,  down  to  the  latest  development,  is  to  the  last 
degree  unsatisfactory.  The  engine  of  the  first  train  was 
overloaded,  coal  was  bad,  and  a  second  engine  could  not  be 
obtained  ;  the  engine  of  the  second  train  needed  lubrication 
while  in  motion,  coal  again  was  bad,  the  engine-driver  was 
not  at  his  post,  and  the  train  passed  signals  at  danger. 
Then,  owing  largely  to  the  presence  of  gas  on  the  train, 
several  persons  were  burned  to  death,  and  inquests  were 
held.  In  the  first,  held  on  ordinary  people,  the  Coroner's 
jury  found,  emphatically  against  manslaughter.  Later, 
another  jury,  considering  the  death  of  Sir  Arthur  Douglas, 
found  a  verdict  of  manslaughter  against  the  driver,  and  this 
verdict  has  now  been  confirmed.  Another  jury,  which 
wanted  to  blame  important  officials,  had  to  bring  in  four 
verdicts  before  it  could  please  the  Coroner. 

We  are  thus  confronted  with  the  fact  that,  if  Sir  Arthur 
Douglas  had  not  succumbed  to  his  terrible  injuries,  the  man 
immediately  responsible  would  have  escaped  all  punishment 
— would  never,  in  fact,  have  been  brought  to  trial.  It  is 
apparently  necessary  for  a  titled  and  influential  gentleman  to 
die  before  justice  can  be  set  in  motion. 

There  can  be  no  possible  question  that  Caudle's  first  duty 
was  to  look  out  for  signals  :  for  if  it  could  be  taken  as  a 
matter  of  course  that  all  trains  always  ran  true  to  time, 
signals  would  be  unnecessary.  In  railway  work,  as  in  other 
things,  it  is  the  unexpected  that  must  be  provided  against. 
That  being  so,  Caudle  was  to  blame,  and  deserved  some 
punishment ;  though  we  are  not  inclined  to  think,  as  does 
the  Judge,  that  he  has  been  too  leniently  treated.  There 
are  others  who  should  have  been  punished  first,  and  severely. 

But  the  cause  which  chiefly  contributed  to  the  awful  nature 
of  the  consequences  of  the  collision  was  certainly  the  gas 
carried  on  the  wrecked  carriages.  Now,  we  suppose  all  rail- 
ways are  anxious  to  keep  down  expenses  ;  and  as  the  great 
expresses  of  the  North- Western,  Great  Central,  South- 
western, Brighton  and  other  lines  are  more  often  than  not 
electrically  lighted,  we  have  prima  facie  ground  for  believing 
that  the  extra  expense,  if  any,  involved  is  not  such  as  to 
influence  the  dividends.  The  Midland  itself  generally  uses 
electricity  in  the  dining  cars,  while  the  ordinary  coaches  of 
the  same  train  are  illuminated  by  gas.  The  lay  Press,  of 
course,  got  "  expert  "  opinion  on  this  matter  at  a  very  early 
stage,  and  one  gentleman  announced,  in  quite  the  most 
approved  ex  cathedra  manner,  that  the  power  taken  by  the 
dynamos  reduced  the  speed  of  the  train.  Any  ordinary 
individual  who  knows  an  electric  lamp  when  he  sees  it  can 
calculate  for  himself  that  a  15-coach  train  can  be  lighted 
electrically  with  well  under  10  h.p.  Add  another  20  if 
cooking  is  done  electrically,  and  we  are  not  asking  a  great 
deal  of  the  locomotive,  even  in  the  Worst  circumstances. 

The  evidence  of  the  Midland  officials,  from  Sir  Guy 
Granet  downwards,  absolutely  out-Heroded  Herod.  They 
talked  gas  more  strongly  than  gas  engineers  themselves  would 
have  done.  We  are  almost  persuaded  that  the  fire  would 
have  been  far  worse  without  the  gas  ;  that  the  gas,  in  fact, 
acted  rather  as  an  extinguisher  than  as  food  for  the  flames. 
We  ought  to  inquire  very  carefully  into  the  reason  for  this 
attitude,  which  is  not  novel  or  unfamiliar  on  the  part  of  the 
Midland  staff.     And  who  bought  the  Ixid  coal  ? 

The  ideal  solution  would  be  the  complete  electrification  of 
all  railways,  and  we  hope  that  the  Railway  Commission  just 
recently  appointed  will  be  able  to  hear  evidence  on  this 
matter.  In  the  meantime,  however,  the  use  of  electricity  for 
lighting  and  cooking  on  trains,  and  of  electrical  signals, 
actuating  an  audible  device  on  the  engine,  should  be  made 
compulsory,  and  that  immediately. 


CANADIAN  ELECTRICAL  TRADE. 


[communicated.] 


From  notices  and  articles  which  have  recently  appeared  in 
the  technical  Press,  it  would  appear  that  the  relatively 
small  value  of  British-made  electrical  fittings  imported 
into  Canada  is  attributed  in  a  large  measure  to  the  regula- 
tions of  the  National  Boards  of  Underwriters. 

As  there  is  some  danger  that  the  effect  of  these  rules  is 
being  very  much  magnified,  to  the  detriment  of  the  British 
manufacturer,  and  the  benefit  of  the  American,  it  is  the 
writers'  object  to  show  that  although  these  regulations 
undoubtedly  have  some  bearing  on  the  question,  they  are 
not  the  main  cause. 

Let  us  suppose  that  the  National  Code  is  done  away 
with,  and  that  there  are  no  Underwriters'  Laboratories  or 
inspectors,  will  the  situation  from  the  British  manufac- 
facturers'  point  of  view  be  materially  altered  for  the 
better  ? 

Take  the  case  of  electric  cable  for  house  wiring.  The 
Canadian  has  found  that  a  type  of  cable  chiefly  manufac- 
tured in  the  United  States  is  mechanically  and  electrically 
quite  suitable  for  his  requirements.  This  cable  may  not  be 
from  a  theoretical  point  of  view  equal  in  quality  to  that 
manufactured  in  Great  Britain  ;  still  it  does  what  he  wants, 
stands  the  rough  usage  well  and,  above  all,  is  cheap.  By 
using  this  he  can  materially  reduce  his  total  cable  bill  per 
annum,  or  the  capital  outlay  on  any  particular  job,  which, 
in  a  country  that  is  developing  rapidly,  is  of  vital  impor- 
tance. 

At  the  present  time  the  British  cable  manufacturer  can- 
not produce  this  cable,  and  the  higher  grade  cable  which 
he  says  he  makes,  is  hopelessly  out  of  it  in  price.  Some 
makers  even  go  as  far  as  to  say  that  they  would  not  produce 
such  a  low  grade  material.  If  the  manufacturer  does  not 
make  what  is  required,  how  can  he  expect  to  export  it  ? 

It  is  interesting  to  note  what  the  effect  of  the  much- 
abused  National  Code  regulations  is  in  this  case.  Their 
specification  is  very  detailed  :  it  gives  clearly  the  minimum 
physical  and  chemical  properties  which  will  be  accepted  ; 
samples  of  all  cables  have  to  be  submitted  to  the  Under- 
writers' Laboratories,  and  the  bulk  is  subject  to  their  inspec- 
tion. The  consequence  is  the  required  quality  is  rigidly 
maintained  and  price-cutting  by  different  manufacturers,  due 
to  the  use  of  inferior  materials  in  unsuitable  proportions,  is 
prevented. 

When  we  remember  that  the  purchaser  is  usually  quite 
ignorant  of  the  properties  of  cables,  it  certainly  seems  that 
the  existence  of  the  National  Code  regulations  is  an 
advantage  to  both  manufacturer  and  consumer.  They 
obviously  prevent  rubbish  being  sold  as  cable  which  could 
only  bring  all  the  manufacturers  into  disrepute,  to  the 
temporary  material  advantage  of  the  few,  to  say  nothing 
of  the  effect  on  fire  insurance  premiums  generally. 

Again,  take  the  case  of  electric  conduit.  In  large  Canadian 
towns  most  of  the  buildings  are  of  the  skeleton  structural 
steel  type  filled  in  with  concrete  ;  in  the  smaller  towns  the 
houses  are  of  the  framed  wood  type.  In  the  former  case, 
the  conditions  of  building  are  very  severe,  the  labour  is 
unskilled,  and  everything  is  subject  to  very  rough  usage. 
The  consequence  is  that  it  has  been  found  desirable  to  ,use 
conduit  of  a  heavier  gauge  than  that  used  in  this  country, 
where  buildings  are  substantial  and  high-class  labour  is  cheap. 

Exactly  the  same  conditions  prevail  in  th»  United  States 
as  in  Canada  ;  the  former  country  has  for  years  been  manu- 
facturing a  suitable  conduit  in  enormous  quantities ;  the 
American  manufacturer  is  able  to  produce  it  at  low  cost, 
and,  therefore,  to  sell  it  at  prices  for  the  same  weight  per 
foot  run  which  our  manufacturers  cannot  at  present  touch. 
So  that  here  again  the  ability  to  obtain  our  share  of  the 
imports  depends  upon  our  manufacturers  producing  the  right 
article  at  the  right  price. 

There  is  not  the  slightest  doubt  that  once  the  British 
manufacturer  realises  the  enormous  market  in  the  above 
articles  alone,  he  will  set  about  making  exactly  what  is 
required,  and  will  then  compete. 

Another  interesting  case  is  that  of  the  small  switch  for 
house  use.     In  Great  Britain  '"e  use  the  "  Tumbler  "  type  ; 
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in  the  United  States  they  chieHy  use  the  push-button  snap 
type,  and  (Canada  has  followed  suit.  Whether  in  this  case 
the  National  Code  ren^ulations  have  had  a  material  yjearin{:r 
or  not,  it  is  difficult  to  say.  As  is  well  known,  their 
regulations  state  that  switches  for  this  purpose  must  make 
and  break  circuit  with  a  quick  action,  and  must  not  stop 
when  motion  has  once  been  imparted  by  the  handle  ;  in  other 
words,  they  must  be  of  the  (juick  "  make  "  and  "  break  " 
type.  The  ordinary  type  of  tumbler  switch  does  not  comply 
with  this  re(juirement,  and  for  this  reason  was,  we  believe, 
rejected  in  Canada  on  one  or  two  occasions  some  time 
ago.  On  the  other  hand,  we  know  that  the  Underwriters' 
Laboratories  now  regard  the  tumbler  switch  with  no 
unfavourable  eye,  and  although  up  to  the  present  it  has  not 
been  officially  recognised  in  the  Code,  they  have  accepted  it 
when  specially  asked  to  do  so,  so  that  it  cannot  be  said  that 
the  tumbler  switch  is  debarred  by  the  Underwriters.  It 
must,  however  be  remembered  that  to  a  considerable  extent 
the  demand  in  Canada  hitherto  has  been  for  flush  types  of 
switches  for  room  use,  and  that  here  again  the  price  of  the 
flush  push-button  snap  switch  of  American  manufacture  is 
cheaper  than  the  flush  pattern  tumbler. 

As  regards  small  double-pole  knife  switches  for  house 
service  use,  the  price  for  these  in  Canada  is  so  exceedingly 
low  that  the  British  manufacturer  practically  declines  to 
make  them  even  in  large  quantities.  The  National  Code  has, 
therefore,  no  effect  whatever  on  the  British  exports  of  this 
article. 

The  above  instances,  we  think,  show  that  the  real  reason 
why  the  British  exports  to  Canada  of  these  articles  is  so 
low  is  that  the  British  manufacturer  has  not  yet  realised 
that  the  demand  in  Canada  is  for  a  type  of  article  different 
from  that  being  made  at  home,  and  that  if  he  wants  a  share 
of  Canada's  business  he  must  make  what  the  Canadian  re- 
quires, and  not  merely  try  to  sell  him  what  he  makes. 

When  the  British  manufacturer  realises  this  and  sets  seri- 
ously to  work  to  compete,  the  existence  of  the  National  Code 
will  be,  in  our  opinion,  a  positive  advantage.  It  clearly  sets 
forth  what  is  required,  the  rigid  inspection  compels  the  main- 
tenance of  the  quality,  and  given  a  settled  type,  no  country 
can  produce  a  good  article  at  less  cost  than  Great  Britain. 
So  that  eventually  her  competition  will  be  severe,  and  she  will 
secure  her  proportion  of  their  trade.  It  appears  to  the 
writers  that  this  aspect  of  the  case  has  been  overlooked. 

The  British  manufacturer  will  probably  reply  that  this  may 
be  all  right,  but  he  cannot  compete  in  price  until  he  is 
manufacturing  in  large  quantities,  that  is,  until  he  can  get 
the  orders,  whereas,  if  his  usual  standards  were  accepted  by 
the  underwriters,  he  could  compete  now  and  increase  his  out- 
puts in  them.  The  cases  cited  above  of  cables,  conduit,  and 
flush  and  knife  switches,  entirely  disprove  this. 

There  is  also  a  further  point  to  be  considered.  The 
requirements  of  the  National  Code,  and  the  types  of  appa- 
ratus supplied  in  accordance  therewith,  are  well  known  in 
Canada.  The  factor  and  retailer  knows  that  switches,  cable, 
ttc,  which  have  been  passed  by  the  Underwriters'  I>abora- 
tories  have  certain  well-defined  qualities  which  appeal  to  the 
consumer,  and  therefore  he  has  confidence  in  carrying  a  stock 
of  them  ;  and  the  consumer  knows  that  in  purchasing  appa- 
ratus whiLh  is  approved  by  this  body  he  is  getting  an  article 
which  is  suitable  for  his  purpose.  In  a  sense  he  has  come 
to  look  upon  the  Underwriters'  label  as  a  guarantee.  This 
does  not  necessarily  mean  that  British  types  are  inferior  ; 
but  it  does  mean  that  if  we  are  going  to  get  British  types 
accepted,  our  manufacturers  will  have  to  start  an  expensive 
campaign  to  prove  to  the  consumer  that  our  types  are 
superior  to  those  now  commonly  sold,  and  after  they  have 
c  mvinced  him  on  this  point,  they  will  have  to  show  that 
they  are  so  superior  that  he  should  pay  a  great  deal  more 
for  them. 

Again,  we  must  remember  that,  owing  in  a  great  measure 
to  the  National  Code,  the  Americans  have  standardised  most 
commonly-used  fittings — such  as  knife  switches,  snap 
switches  and  clusters — to  such  an  extent  that  those  supplied 
by  different  makers  are  practically  interchangeable.  C:in  this 
be  said  of  British  knife  switches,  ceiling  roses,  tumbler 
switches,  &c.  ?  We  hardly  think  so.  The  lack  of  standard- 
isation forms  a  very  serious  obstacle  to  the  use  of  British 
fittings  in  a  large  country  like  Canada,  which  is  sparsely 
populated,  and  where  the  volume  of  business  in  numerous 


small  towns  does  not  warrant  the  retailer  holding  stocka  of 
all  makes  and  sizes. 

Does  it  not,  therefore,  appear  that  the  only  way  to  increase 
our  exports  to  Canada  in  small  electrical  fittings  is  to  accept 
the  situation  as  it  stands,  and  make  ap[;aratus  exactly  similar 
to  that  in  use  out  there  ;  have  it  approved  by  the  Under- 
writers' Laboratories,  which  can  now  f^done  in  Great  Britain 
by  British  engineers  ;  reorganise  our  selling  arrangements 
out  there  ;  and  obtain  our  share  of  the  trade  by  showing 
that  we  can  supply  exactly  what  the  costomer  rw^uires,  at 
the  right  price  ? 

Let  the  British  manufacturer  also  remember  that  the 
United  States  have  just  effected  a  reduction  of  their 
import  tariffs  ;  this  means  that  they  are  going  to  invite  com- 
petition by  foreign  manufacturers.  If  we  are  to  obtain  our 
share  in  that  market,  we  shall  have  to  make  the  types 
required,  which  are  the  same  as  those  for  Canada.  So  that 
in  developing  the  types  for  the  Canadian  market,  the  manu- 
facturer will  be  putting  himself  in  a  position  to  compete  in 
the  United  States  market  in  due  course. 


LEANING    BUILDINGS    AND    THEIR 
STRAIGHTENING. 


Ix  the  case  of  a  chimney  which  leaned  considerably  to  one 
side  owing  to  prevalence  of  wet  weather  during  building,  it 
was  desired  to  straighten  it.  The  inclination  was  not  from 
the  foundation,  but  was  more  in  the  nature  of  a  curvature 
of  the  shaft,  chiefly  in  its  lower  part  where  the  soft  mortar 
was  compressed  on  the  weather  side  because  of  the  building 
being  carried  out  too  quickly  for  the  mortar  to  dry 
sufficiently  to  carry  the  load.  This  manner  of  shrinking 
is  not  likely  to  take  place  to-day,  because  cement  or  ganged 
mortar  should  be  used  under  such  conditions.  It  is  hardly 
possible  to  carry  up  a  building  in  cement  mortar  so  quickly 
that  the  weight  increases  as  rapidly  as  the  sustaining 
capacity  of  cement  mortar. 

In  the  case  of  the  chimney  above  referred  to,  ropes  were 
attached  to  the  chimney  at  a  high  point,  and  so  much  ten- 
sion placed  upon  them  as  would  hold  the  chimney  whilst  a 


Fig.  1. 

narrow  wedge  was  cut  out  of  it,  the  gap  being  well 
mortared  over  the  cut  surface,  and  the  chimney  allowed 
slowly  to  come  over  upon  this  mortar.  Well  carried  out. 
this  leaves  very  little  sign,  and  is  effective  in  bringing  back 
the  centre  of  gravity  of  the  chimney  near,  or  nearer,  to  the 
middle  of  the  base. 

But  a  chimney  may  lean  because  one  side  of  the  founda- 
tion yields  too  much.  Such  a  case  would  be  i-epresented  by 
fig.  1,  wherein  the  square  foundation  block  takes  a  slope, 
and  requires  a  flat  wedge  of  earth  to  be  removed  from 
beneath  it — namely,  a  b  c  </,  To  set  such  a  foundation  level, 
the  volume  of  this  wedge  must  first  be  calculated.  This  will 
be  one-half  of  the  product  of  {it  c  x  c  </)  x   b  c. 

Alongside  the  high  side  of  the  foundation,  a  row  of  holes 
Xo.  1  should  be  bored  to  a  depth  of  l'O  or  3o  ft.,  if  the  earth 
is  of  a  yielding  nature  to  this  depth.  The  first  hole  should 
be  at  the  middle  of  the  high  side,  and  the  others  should  be 
placed  at  the  extremities  of  the  line  c  d,  then  half  way  between 
the  holes  already  bored.  The  end  holes  thould  be  placed  a 
little  further  apart  than  the  length  of  the  block.  The  first 
row  of  holes  may  remove   a  volume  of  earth   whose  bulk 
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must  be  calculated  ouly  below  the  level  of  the  base  or  a  r. 
Thus,  suppose  the  base  is  30  ft.  sq.,  and  the  height  be  is 
3  in.,  the  volume  of  the  wedge  a  l>  c  d  will  be  80  x  30  x 
0-25/2  =  112  cb.  ft.  Then  11  bored  holes  of  G  in.  diameter 
carried  28  ft.  below  the  line  a  c  would  remove  approximately 
62  cb.  ft.  This  might  be  too  drastic  for  a  first  trial.  It 
would  be  better  to  try,  say,  4-in.  holes,  and  remove  about 
'2S  cb.  ft.  from  below  the  a  c  level.  Theoretically,  this  should 
so  remove  lateral  support  from  the  earth  under  the  block, 
that  the  fonndatiou  would  come  down  ij  in.  or  -^{"-^  of 
the  wedge  volume.  This  would  be  a  matter  for  obser- 
vation. 

The  yield  of  the  bored  holes  would  be  tested  by  means  of 
rods.  If  very  slow,  as  iu  dry  hard  clay,  a  little  water  filling 
would  help  them  to  crush  in.  Then  a  second  line  of  bore- 
holes, 2,  would  be  put  down  opposite  the  spaces  between 
the  first  set  of  borings.  The  amount  of  settlement  would 
again  hi  watched,  aud  when  complete,  the  amount  of  subsi- 
dence noted  and  the  third  line  of  holes  undertaken — perhaps 
of  only  3  in.  diameter  if  the  shaft  was  getting  near  the 
perpendicular.  Sjme  little  lean  might  still  remain  with 
advantage,  for  settlement  would  probably  continue  for  a 
time  and  too  much  should  not  be  done,  the  mass  removed 
not  being  so  much  as  the  wedge  volume.  If  the  upper  parts 
of  the  holes  do  not  cave  in,  they  should  be  filled  up.  Or 
the  holes  may  even  be  cased  down  as  far  as  the  line  a  c,  and 
after  the  first  removal  and  caving  in,  the  holes  may  be 
rebored  until  the  wish-for  result  is  obtained. 

The  object  of  making  the  bored  holes  is,  of  course,  to 
remove  the  lateral  support  from  the  cube  of  earth  below  the 
foundation  block.  This  mass  of  earth  cannot  stand  with- 
out this  lateral  solidity  ;  it  slowly  crumples  up,  and  con- 
tinues to  yield  until  it  has  crushed  all  the  holes  solid,  when 
no  further  yield  is  possible  until  another  boring  again  takes 
away  support  and  allows  further  crumbling  of  the  earth 
below  the  block. 

Such  work  must  be  done  slowly  and  with  caution,  so  that 
the  movement  may  be  slow  and  steady,  and  the  settlement 
must  be  watched  and  controlled  so  that  one  corner  does  not 
sink  faster  than  another.  Should  this  occur,  the  next  row 
of  holes  must  be  spaced  so  as  to  adjust  matters. 

It  is  desirable  or  preferable,  on  general  principles,  that  the 
the  holes  should  be  cased,  if  only  with  stove-piping,  down  to 
the  foundation  level,  and  after  the  caving-in  of  the  unlined 
lower  portion  the  casing  should  be  filled  up  or  removed  as 
the  fining  is  put  in. 

The  system  is  scarcely  applicable  except  to  foundations  of 
comparatively  small  area  which  will  move  as  a  single  piece. 
It  would  be  applicable,  possibly,  with  care,  to  the  case  of  the 
four  supporting  piers  of  the  dome  of  St.  Paul's  considered 
alone,  but  the  attachment  of  the  superstructure  to 
other  portions  of  the  general  structure  precludes  such 
treatment,  for  it  would  be  impracticable  to  carry  out 
such  a  process  upon  a  number  of  separate  footings  entirely 
disconnected  except  by  the  same  superstructure,  which  would 
be  badly  shaken  as  a  result. 


CONSUMERS'    HIRE    ACCOUNTS. 


By  "INTERESTED." 


MuNrciPAi;  electricity  supply  undertakings  are  hedged  about 
with  much  legal  growth,  the  usefulness  of  which  is  more  or  less 
open  to  criticism.  One  of  the  numerous  statutory  re(iuire- 
ments  is  that  where  electrical  apparatus  is  hired  to  con- 
sumers, the  demand  note  or  invoice  must  cleaily  show  the 
■sum  charged  for  hire  or  rental  of  the  apparatus  as  distinct 
from  the  charge  for  energy  consumed.  Under  certain 
circumstances,  this  inflexible  rule  tends  to  make  the  con- 
sumer's accounts  unintelligible  to  one  who  neither  knows  nor 
cares  for  the  so-termed  "  red  tape  "  rcfiected  in  the  figures 
on  his  invoice. 

In  some  instances  it  is  possible  to  present  a  demand  note 
for  payment  to  a  customer  in  a  lucid  form,  but  in  others 
quite  the  reverse  is  the  case.  Take,  for  example,  a  Council 
which  has  in  operation  a  scheme  for  hiring  arc  lamps  to  con- 
suiners  on  the  basis  of  so  much  per  annum  for  a  guaranteed 


number  of  hours'  use,  including  the  supply  of  carbons,  trim- 
ming, cleaning,  &c.,  any  excess  being  charged  for  at  a  pre- 
determined rate  set  out  on  the  application  form.  A  simple 
manner  of  rendering  accounts,  and  one  which  many  consumers 
would  perhaps  prefer,  is  merely  to  invoice  each  quarter  one- 
fourth  of  the  agreed  annual  charge,  adding  to  the  fourth 
quarter's  account  any  extra  charge  due  where  the  total  hours 
the  lamps  have  been  altght  exceed  the  agreed  guaranteed 
minimum.  However,  the  law  says  this  will  not  do,  and 
stipulates  for  separate  items  showing  hire  or  rental  and  like- 
wise energy  consumed  ;  and  in  order  to  comply  with  this 
request,  it  is  necessary  to  charge  upon  the  actual  length  of 
time  the  lamps  are  used  each  quarter. 

Of  course,  it  is  not  a  diplomatic  move  to  explain  to  a 
prospective  customer  just  how  and  in  what  form  his  accounts 
will  be  rendered.  The  result  is  that  upon  receipt  of  his 
first  demand  note  the  consumer  is  puzzled  to  know  why  the 
charge  is  not  merely  one  quarter  of  the  annual  sum  agreed 
upon.  To  devise  a  form  in  which  to  render  the  accounts  so 
as  to  show  clearly  how  the  charge  is  made  up,  and  to  save 
repeated  inquiries,  is  rather  difilicult  at  first  sight.  One 
method  of  doing  this  is  as  follows  (see  Card  No.  1)  : — 
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No.  1  card  or  book,  whichever  is  preferred,  is  iu.cndi  d 
for  use  at  the  electricity  works,  and  at  the  top  are 
recorded  particulars  of  the  chief  points  in  the  agreement. 
Below  are  columns  for  readings  of  the  hour  meters,  which 
record  the  number  of  hours  the  arc  lamps  have  been  used, 
the  quantity  of  energy  consumed,  tlie  cost  of  the  energy, 
and  also  the  charge  for  hire. 

The  method  of  working  out  the  charges  will,  I  think,  be 
clearly  seen  from  the  figures  shown.     (See  Card  No.  2.) 

Card  No.  2. 

V 

Town  Hall,  London. 

19 

M 

Dr.  to 


Quarter 

Arc  Lamp  Hire  a/'. 
(fine  pair) 

ending 

Minimum  guarantee,  800  hours  p 
Annual  charge,  £14 

a. 

.Tune, 

Used  during  quarter,  380  hours 

=  U^  of  £14 

£6  13     0 

1913. 

Extras  :  

... 

Analysis  : 

- 

Energy  consumed  : 

266  units  at  3d.  =  £3     0 

6 

Balance  being  hire  charge  : — 

£3     C. 

6 

- 

£6  13     0 

No.  2  is  the  suggested  form  of  invoice  for  sending  to  the 
consumer.  The  details  shown  afford  the  consumer  every 
opportunity  of  seeing  how  the  charges  are  arrived  at,  and 
likewise  point  out  that  the  sum  fluctuates  according  to  the 
length  of  the  time  the  lamps  are  used. 

It  is  worth  a  little  trouble  to  explain  matters  to  con- 
sumers, for  it  must  also  be  remembered  tliat  he  views  his 
account  from  the  aspect  of  a  purchaser,  and  cares  nothing 
for  the  enforced  red-tape  methods  of  the  supply  department. 
After  all,  extensions  come  from  those  consumers  who  are 
not  given  the  chance  to  complain. 
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CORRESPONDENCE. 

■Lettert  received  ly  ut  after  6  P.M.  ON  Tuesday  cannot  appear  wntil 
the  follounng  week.  Corretpondent$  ihould  forwa/rd  their  communi- 
cationt  at  the  earliest  postible  movtent.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  ow  possession. 


The  Travelling  KepreHentative. 

One  is  sometimes  tempted  to  question  the  usefulness  of  the 
enormous  army  of  travelling  representatives  maintained  by 
manufacturing  firms  in  this  country  whereby  the  cost  of 
the  products  must  necessarily  be  substantially  increased. 
The  custom  of  sending  out  travellers  with  samples  arose 
long  before  the  electrical  industry  came  into  being,  and  at  a 
time  when  no  other  means  existed  of  bringing  new  products 
to  the  notice  of  possible  buyers.  In  these  days  of  Press 
notices  and  frequent  exhibitions  the  need  for  personal  calls 
is  not  nearly  so  great,  yet  owing  to  competition  we  have  an 
actual  increase  in  the  proportional  number  of  representatives 
travelling  about  the  country  whose  expenses  have  to  be  paid 
by  the  consumer  in  the  form  of  higher  prices. 

The  effect  of  personal  visits  varies  with  the  knowledge  of 
the  prospective  purchaser  and  the  nature  of  the  product  for 
which  it  is  attempted  to  obtain  orders. 

The  technical  Press  is  willing  enough  to  give  descriptions 
of  any  apparatus  in  which  novel  and  advantageous  features 
are  to  be  found,  hence  both  consulting  engineers  and  con- 
tractors are  an  fait  with  what  is  on  the  market  in  their 
particular  lines.  Moreover,  orders  from  these  sources  are 
seldom  given  without  obtaining  prices  from  a  number  of 
different  firms,  consequently  the  only  result  of  a  call — if, 
indeed,  an  interview  be  granted — is  to  keep  the  name  of  the 
firm  in  mind  when  inquiries  are  being  sent  out.  Amongst 
consulting  engineers  must  be  included  engineers-in-charge  to 
large  industrial  or  municipal  undertakings,  who,  in  up-to- 
date  knowledge,  are  generally  equal  to  their  independent 
brethren. 

Time  and,  money  spent  upon  looking  up  contractors  and 
engineers  is  therefore  practically  wasted  excepting  for  the 
purpose  of  keeping  them  reminded  of  a  firm's  existence,  but 
this  object  can  be  equally  well  ett'ected  by  sending  out 
periodical  circulars  and  by  advertising  in  journals  of  repute. 
We  refer  here  more  particularly  to  the  calls  of  ordinary 
representatives.  Where  the  principal  or  managing  director 
of  a  manufacturing  firm,  perhaps  himself  an  engineer, 
makes  a  round  of  old  customers,  the  effect  is  often  very 
useful.  Again,  the  ordinary  traveller  seldom  possesses  moie 
than  a  smattering  of  technical  knowledge,  and  engineeis 
rather  resent  calls  from  representatives  of  this  type. 

The  smaller  consumer  who  is  very  often  ignorant  of  prices 
and  the  comparative  merits  attaching  to  various  makes  of 
article  or  machine  he  may  require,  can  sometimes  be 
approached  by  travelling  representatives  with  success,  but 
more  often  than  not  he  will  send  out  to  a  number  of  firms 
for  competitive  prices  and  place  his  small  order  with  the 
lowest  tenderer.  In  any  case  business  of  this  description 
takes  a  lot  of  getting,  and  prices  are  generally  cut  pretty 
fine,  so  that  by  the  time  travelling  expenses  have  been 
covered  very  little  profit  remains. 

The  only  legitimate  field  for  a  travelling  representative 
in  connection  with  electrical  machinery  and  apparatus  is  the 
explaining  of  new  complex  products,  of  which  the  advantages 
cannot  be  clearly  set  forth  on  paper.  A  good  technical  man 
is  required  for  work  of  this  nature,  and  he  must  be  well  up 
in  the  products  offered  by  competing  firms  while  being 
enthusiastic  over  the  advantages  of  his  own. 

If  travelling  for  orders  were  confined  to  this  field,  and  the 
annual  rounds  of  old  customers  by  principals  or  managing 
directors,  as  mentioned  above,  the  whole  electrical  industry 
would  benefit  from  the  increased  trade  promoted  by  lower 
prices. 

Anti-Traveller. 


Remarkable  Motor  Records. 

The  writer  of  the  letter  under  the  above  heading,  in  the 
issue  for  October  24th,  evidently  assumes  that  the  article 
published  on  October  10th  was  written  by  the  designer  of 
the  machines  referred  to  ;  in  this  he  is  mistaken. 


I  notice  that  he  impfjrt*  into  his  letter  a  figure,  viz., 
KiO  li.ii.p.,  which  nowhere  appears  in  the  notice  of  the 
10th. 

The  writer  of  that  notice  claims  nothing,  he  simply  states 
facts.  The  machines  were  designed  to  do  1:^0  h.h.f.  at 
COO  ii.i'..\i.,  and  they  have  lx«n  running  under  these  con- 
ditions with  the  most  perfect  satisfaction  for  the  paet  foar 
or  five  years. 

Your  correspondent's  remarks  as  to  t«mp«jniLur<:  and  time 
taken  to  reach  the  maximum  rise  apply  to  ordinary  tj-pt- 
machires,  but  these  are  not  ordinary  tyjje  machines,  and  the 
same  rules  do  not  apply  to  them.  They  reach  their 
maximum  rise  after  running  for  three  hours. 

This  is  purely  a  matter  of  design.  I  have  built  machines 
which,  running  on  constant  load,  reached  their  maximam 
temperature  after  two  hours,  showiog  no  further  rise  wliat- 
ever,  although  kept  running  on  the  same  load  for  six  hours. 

Your  corresponent  speaks  of  "  the  nature  of  the  design," 
while  he  is  totally  unacquainted  with  the  design  he  presumes 
to  criticise,  and  so  far  from  his  assumptions  in  regard  to  the 
losses  being  anywhere  near  the  mark,  I  may  assure  him  that 
when  these  macliines  are  putting  oat  120  b.h.p.  at  tJoO  r.p.m., 
the  total  losses  do  not  amount  to  the  7  per  cent,  he 
apportions  to  the  armature  ('*R  and  iron  losses,  and  no  matter 
how  long  they  may  continue  to  run  under  these  conditions, 
the  temperature  of  no  part  would  approach  anywhere  near 
the  ordinary  limits. 

In  regard  to  commutation  and  the  state  of  the  com- 
mutator, I  would  recommend  your  correspondent  to  read 
the  notice  of  October  10th  over  again,  and  with  a  little 
more  care  than  he  appears  to  have  bestowed  upon  it 
formerly. 

In  conclusion,  I  would  say  it  is  just  because  designers  have 
so  long  travelled  what  they  consider  a  well-defined  road  that 
they  find  it  so  hard  to  deviate  from  the  beaten  track, 
and  thus  do  not  know  how  to  get  the  maximum  result  from 
a  given  amount  of  material. 

I  shall  be  pleased  to  furnish  test-sheets  or  test-curves,  if 
the  Editors  will  allow  space  for  their  publication. 


London,  N.,  Or/ober  28lh,  1913. 


Henrj  Cliittj. 


Electric  Cooking  for  the  Smaller  ( oni^umer. 

I  was  much  interested  in  the  communicated  article  on  this 
subject  in  your  isme  of  October  17th.  The  solution  of  the 
problem  of  introducing  electric  cooking  to  the  smaller  consumer 
is  not  an  easy  one,  and,  as  isual  with  central-station  officials, 
the  writer  of  the  article  blames  the  manufacturer  of  the 
apparatus  for  his  lack  of  enterprise  in  helping  the  solution  ; 
the  manufacturer  in  his  turn  does  not  hesitate  to  blame  the 
central -station  officials  for  their  general  apathy  upon  the  sub- 
ject. Some  day,  perhaps,  they  may  cease  to  waste  their 
energies  in  this  manner  and  combine  their  talking  and 
writing  abilities  in  a  campaign  on  the  consumer,  in  some- 
thing approaching  the  American  manner.  I  fancy  the  results 
might  be  happier  for  both. 

It  might  be  well  for  the  central-station  engineers 
and  other  self-constituted  critics  of  the  manufacturer 
to  bear  in  mind  that  in  all  electrical  apparatus,  and 
more  especially  in  electric  cooking  apparatus,  where  the 
demand  is  veiy  fluid  and  has  not  yet  crystallised 
into  any  very  definite  form,  thanks  partly  to  the 
diverse  views  held  by  station  engineers  .  them- 
selves, the  manufacturer  is  compelleti  to  feel  his  way 
cautiously  along  the  margin  of  effective  demand.  Just  now 
that  demand,  caused  by  the  ignorance  of  the  public  of  first 
principles,  is  for  an  electric  cxx)ker  which  looks  and  works 
as  nearly  as  possible  like  a  gas  cooker,  and  for  an  electric 
hot  plate  which  looks  and  works  like  a  gas  ring,  neither 
of  which  articles  can  be  regarded  as  really  efficient. 
Central-stiition  engineers  and  their  assistants  could  help  a 
great  deal,  if  they  would,  to  educate  the  public,  and  so  create 
a  demand  for  apparatus,  the  design  of  which  should  in  every 
way  be  the  outcome  of  the  problem  to  be  solved,  not  a  mere 
imitation  of  articles  with  quite  other  origins.  There  is  at 
present  on  the  market  an  oven  so  designed.     It  is  made  ic 
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two  sizes  ;  the  small  size  will  take  joints  up  to  7  lb.,  and 
is  loaded  to  COO  watts  ;  the  large  size  will  take  up  to  a 
14-lb.  joint  and  is  loaded  to  1,200  watts  ;  both  are  fitted 
with  heat  regulation.  Either  size  will  attain  cooking  tem- 
perature in  six  minutes,  and,  further,  by  a  simple  and 
ingenious  device,  there  is  practically  no  loss  of  heat  on  open- 
ing the  oven  door,  thus  avoiding  one  of  the  greatest  losses 
in  electric  cooking.  In  a  test  recently  taken  in  our  kitchen, 
a  C-lb.  joint  of  beef  was  cooked,  and  cooked  well,  with  a  con- 
sumption of  1  unit.  If  the  writer  of  the  article  in  (]uestion, 
or  any  other  station  engineer,  is  sufficiently  iuteresrted  in 
efficiency,  my  firm  would  be  happy  to  send  descriptive  matter 
or  to  lend  an  actual  sample  for  test. 

Simplex  Conduits,  Ltd. 

T.  BiRKETT,  Ma?M(/cr, 
Heating  and  Coohbiy  Department. 

Birmingham,  Octoher  21s/,  1913. 


LEGAL. 


(( 


Oil. 
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A  London  gentleman  has  called  my  attention  to  a  re^•iew 
on  my  book  re  above  in  last  issue  Electeical  Reaiew. 

Probably  the  enclosures  will  sufficiently  explain  themselves. 

The  writer  of  the  article  must  have  been  blind  mad  with 
malice  when  drafting,  to  put  the  mildest  possible  construc- 
tion on  it,  it  is  not  fair  comment — it  is  truly  scurrilous. 

I  have  no  undue  desire  to  take  full  advantage  of  the 
position,  if  yon  care  to  publicly  rite  the  wrong  there  has 
been  done  in  public,  the  matter  drops. 

Otherwise  shall  consult  my  solicitor  at  the  end  of  seven  days, 
when  we  will  see  whether  the  book  or  the  reviewer  is  200 
years  behind  the  times,  or  whether  the  author  or  the  re- 
viewer has  made  a  hodge-podge  of  it,  then  the  reviewer  will 
probably  learn  what  lias  formations  are,  and  will  be  actually 
shown  some  vegetable  limestone  in  distinction  to  lias  and 
carbonaceous  limestones. 

The  attack  is  deliberate,  wanton  and  deplorable,  and  I'm 
not  the  sort  of  man  to  take  such  damnable  treatment  Ijing 
down. 

It  is  remarkable  that  such  a  "  bit  of  a  book  "  should 
command  such  a  lenthy  review. 

However,  the  repair  must  be  unmistakable — not  half- 
hearted, as  the  review  was  certainly  not. 

W.  Antrobiis. 

Eccles,  Odoler  25fh,  1913. 

[The  author  of  this  book  wrote  us  some  time  ago,  asking 
if  we  would  give  it  a  favourable  review  ;  we  replied  that 
we  were  always  prepared  to  review  books  on  their  merits, 
and  if  he  sent  us  a  copy  of  the  book  we  would  give  it 
proper  treatment.  This  we  have  done.  The  author's  sug- 
gestion that  our  criticism  was  actuated  by  malice  is  ridicu- 
lous ;  it  was  written  by  an  expert  on  both  oil  fuel  and 
geology,  and  we  have  personally  satisfied  ourselves,  by  an 
examination  of  the  book,  that  his  comments  were  just. 

Our  reviews  are  not  adjusted  in  length  according  to  the 
size  of  a  book,  nor  are  they  based  upon  an  inspection  of 
the  preface  and  table  of  contents,  as  some  of  the  "  Press 
Opinions  "  sent  us  by  the  author  appear  to  have  been  ;  and 
the  fact  that  these  "  opinions  "  differ  from  ours  leaves  us 
cold. 

We  regret  that  the  author's  feelings  have  been  hurt  ; 
but  those  who  cannot  bear  criticism  should  not  write  books. 
For  the  rest,  his  letter,  printed  as  written,  speaks  for  itself. 
— Eds.  Elec.  Rev,] 


Faraday  House  O.S.4. — The  annual  smoking  concert 
of  this  Association  is  to  be  held  on  Friday,  December  5th,  at 
7.30  p.m.,  in  the  Cn^wn  Room  of  the  Holborn  Restaurant.  The 
president,  Mr.  H.  T.  Harrison,  M.I.E.E.,  will  occupy  the  chair. 

Italian  Tariff. — The  Italian  Customs  Authorities  have 
lately  given  a  decision  to  the  effect  that  "air-puction  electric 
ventilators  "  are  dutiable  under  No.  314a  of  the  Tariff,  the  duty 
beinp  25  lire  (about  £1)  per  100  kg. 


OsKAM  Lamps  Works  Co.,  Ltd.,  r.  The  Ostka  Light  Co. 

In  the  Chancery  Division  on  Friday,  October  24th,  this  case  was 
mentioned  to  Mr.  Justice  Joyce  upon  a  motion  by  the  plainMffs  for 
an  injunction  which  was  mentioned  by  Mr.  Lunge. 

Mk.  Newbolt,  for  the  defendants,  said  his  clients  were  anxious 
to  ascertain  the  facts  in  this  case.  These  15C>  lamps  weie  in  Court. 
All  the  lamps  sold  by  the  defendants  bore  their  mark,  and  among 
the  156  none  bore  the  defendants'  mark.  His  clients,  therefore 
could  not  help  thinking  there  muet  be  some  mistake,  and  as  they 
were  indemnified  by  their  vendor,  they  wanted  to  have  an  oppor- 
tunity of  seeing  the  lamps.  It  was  desired  that  they  should  be 
kept  in  the  custody  of  the  Court.  Plaintiffs  said  defendants  had 
infringed  their  patent  by  selling  some  lamps,  but  when  the  defen- 
dants looked  at  the  lamps  they  said  these  were  not  the  ones  they  sold. 

His  Lordship  :  I  suppose  the  plaintiffs'  evidence  identifies  them 
by  marks. 

Mr.  Newbolt  :  It  identifies  them,  but  not  by  marks. 

His  Lordship  :  Then  it  does  not  identify  them. 

Mr.  Newbolt  :  It  identifies  them  by  exhibiting  them. 

Mr.  Lunge  :  They  are  not  exhibited  at  all.  They  are  our  private 
property.  They  were  broken  for  purposes  of  analysis,  and  there 
are  some  ree^idues  left  over,  which  are  in  our  possession. 

His  Lordship  :  I  never  heard  of  such  a  thing  as  objecting  to 
produce  things  which  you  say  are  an  infringement. 

Mn.  Lunue  :  There  is  no  objection,  except  that  I  don't  know  of 
any  machinery  for  detaining  the  things  in  the  custody  of  the 
Court. 

His  Lordship  :  I  can  find  machinery,  but  I  don't  suppose  jcu 
would  mind  lending  them  to  the  other  side. 

Mr.  Lunge  :  Now  it  is  suggested  that  the  identity  is  in  dispute 
that  would  be  curious. 

His  Lordship  :  You  must  allow  the  other  side  to  see  them,  or  I 
shall  make  no  order. 

Mr.  Lunge  :  We  have  offered  to  let  them  eee  the  things  at  any 
oflBce  they  can  suggest. 

Mr.  Newbolt  :  I  want  to  prevent  them  beirg  changed  sgain. 
My  clients  say  plaintiffs  have  got  some  other  infringement  without 
their  marks,   and  I  tay  I  can  prove  that  defendants  did  notsdl 
these. 

His  Lordship  :  You  don't  dispute  the  patent. 

Mr.  Newbolt  :  Not  a  bit.  I  am  indemnified,  but  my  vendor 
fays  I  did  not  cell  you  these  goods,  and  it  is  no  gocd  ta]ki£g 
about  indemnity. 

His  Lordship  :  You  are  not  going  to  sell  anything  you  knew  to 
be  an  infringtment. 

Mr.  Newbolt  :  I  am  selling  for  my  vendor,  who  says  they  are 
not  an  infringement. 

In  the  end,  the  motion  stood  over  for  a  week,  his  Lordship 
remarking  that  unless  the  parties  could  agree  on  fome  place  for  the 
deposit  of  the  alleged  infringements  so  that  defendants  could  see 
them,  he  would  order  them  to  be  brought  into  Court. 


OsRAM  Lamp  Works,  Ltd.,  r.  London  and  Provincial 
Electric  Lamp  Co, 

In  the  Chancery  Division  on  Tuesday,  before  Mr.  Justice  Joyce, 
Mr.  Hunter  Gray,  on  behalf  of  plaintiffs,  moved  for  judgment 
against  defendants  in  an  action  for  alleged  infringement  of  the 
plaintiffs'  patent. 

Mr.  Gray  said  this  was  a  motion  for  judgment  in  default  of 
defence,  and  remarked  that  it  appeared  that  the  defendant  crni- 
pany  was  being  carried  on  by  a  lady  under  her  own  name. 

His  Lordship  made  the  order  as  asked. 


Dumbarton  Tramway  Co.  Sued. 

In  the  Court  of  Session,  Edinburgh.  Lord  Skerrington  and  a  jury 
tried  an  action  by  a  general  dealer  belonging  to  Renton,  against 
the  Dumbarton  Burgh  and  County  Tramways  Co.,  Ltd  ,  for  £1,000 
for  personal  injuries  through  beii  g  huiled  from  the  top  of  a  float. 
The  contention  was  that  the  wheel  of  the  vehicle  caught  against 
the  side  of  one  of  the  tram  rails,  and  that  at  the  point  where  the 
accident  happened,  the  Fetts  had  become  tunken.  The  company 
denied  that  the  roadway  was  dangerous.  The  jury  returned  a  vi  rdict 
for  pursuer,  and  aseesfed  the  damages  at  £250. 


National  Electric  Construction  Co.,  Ltd.,  r.  Redditch 
Urban  District  Council. 

Last  week  Judge  Amphlett's  reserved  judgment  in  this  case, 
which  was  heard  in  August,  was  delivered.  Plaintiffs  claimed 
£12  16s.  5d.,  said  to  be  due  under  an  agreement  dated  January  3rd, 
181)9,  made  between  the  plaintiffs.  The  amount  was  made  up  of 
three  outstanding  free-wiring  rentals  accrued  between  June  24 'h, 
1908,  and  September  30th,  1912.  which  three  customers  of  the 
defendants  had  not  paid. 

Judge  Ingham  now  announced  (according  to  the  Redditch 
Indicator')  that  judgment  was  given  in  favour  of  the  plaintiff  com- 
pany, with  costs. 

Mb.  F.  W.  Whiteley,  on  behalf  of  the  Council,  pointed  out  that 
several  vital  matters  were  affected  if  the  judgment  held  gofd 
against  the  Council.  He  asked  his  Honour  to  grant  leave  to 
appeal,  with  a  stay  of  execution  to  enable  the  Council  to  meet. 

Mk.  Tunbridge  said  he  did  not  object  to  a  staj  of  execution  for 
the  usual  time,  and  the  application  was  granted. 
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Newcastle  Local  Section. 

On  Monday,  last  week,  the  Chairman,  Mr.  C.  Vernier, 
delivered  his  inaugural  address,  of  which  an  abstract  18  given 
below  :  — 

Previous  to  the  year  1900,  public  electricity  supplies  in 
this  country  were,  generally  speaking,  chiefly  utilised  for 
lighting.  As  the  result  of  an  investigation  in  1898  a  Joint 
Committeo  of  the  House  of  Lords  and  the  House  of  Commoua 
made  certain  recommendalious,  which  resulted  two  years 
later  in  the  granting  of  statutory  powers  to  several  Under- 
takings formed  for  the  purpose  of  supplying  eh'ctrical  energy 
over  very  large  districts,  covering  in  many  cases  some 
hundreds  of  square  miles. 

The  advantages  which  have  been  claimed  for  these  Under- 
takings, and  which  are  no  longer  open  to  question,  may  be 
briefly  summarised  as  follows:  — 

(1)  The    low    capital    cost    per    kilowatt    of    Generating 

Stations  and  the  increa.sed  economy  in  running 
charges  obtained  by  the  use  of  very  large  generating 
units. 

(2)  The  development  of   high   load   and   diversity   factors 

resulting  from  the  varied  uses  which  are  made  of 
the  electrical  energy  supplied. 

(3)  lx)w   fuel  costs   obtained   by   the   favourable  location 

of  Generating  Stations  and  the  opportunities  afforded 
for  the  utilisation  of  waste  heat  and  other  forms 
of   waste  fuel. 

In  general,  the  higher  the  price  of  fuel,  or  the  poorer  the 
load  factor,  the  less  a  high  capital  cost  can  be  defended  on 
economical  grounds.  It  may  also  be  stated  that  m  a  large 
scheme,  the  cheaper  the  fuel,  the  more  desirable  it  is  to  run 
the  plant  at  a  high  load  factor;  therefore,  any  stations 
updating  with  cheap  fuel,  such  as  cheap  waste  coal,  heat  or 
water  power,  must  be  run  as  nearly  as  possible  continuously 
at  100  per  cent,  load  factor,  the  ordinary  coal-fired  stations 
dealing  only  with  the  fluctuations  of  load.  This  is  where 
the  producer  of  waste  heat  finds  it  to  his  advantage  to  co- 
operate with  a  Power  Company. 

If  we  now  examine  the  conditions  under  which  electrical 
energy  is  produced  in  this  country,  it  is  clear  that,  with  a 
lew  exceptions,  we  are  very  far  from  according  with  the 
conditions  I  have  described  as  essential  to  a  low  cost  of 
production. 

The  multiplicity  of  small  generating  stations,  some  40  per 
cent,  of  which  are  of  a  capacity  under  1,000  k.w.,  supplying 
small  districts,  inevitably  results  in  high  capital  charges, 
poor  load  factors  and  high  fuel  and  running  costs. 

When  we  note  that  the  use  of  electricity  from  public 
supply  sources  in  that  portion  of  the  North-East  Coast 
served  by  the  Power-  Companies  has  increased  by  over  3,200 
l)er  cent,  within  the  past  ten  years*  and  that,  as  the  result 
of  a  cheap  and  abundant  supply  of  electrical  energy,  new 
industries  are  springing  up  in  our  midst,  it  is  surely  a  matter 
for  regret  that  similar  lapid  iirogress  has  not  taken  place  to 
the  same  extent  elsewhere. 

Dr.  Ferranti,  in  his  inspiring  address  to  this  Institution 
three  years  ago,  set  before  us  an  ideal  of  what  electricity 
Supply  should  be,  and  it  is  perhaps  pertinent  to  ask  our- 
selves what  we  in  this  country  are  doing  towards  the 
realisation  of  that  ideal. 

Do  we  not  see  each  year  existing  generating  stations  of 
small  and  moderate  size  being  extended? — Generating 
stations  which  in  many  cases  are  quite  unfitted,  by  their 
unfavourable  situation,  to  achieve  the  economical  production 
of  electrical  energy. 

Then  what  of  our  load  factors?  How  very  few  (less  than 
3  per  cent.)  of  our  electrical  undertakings  of  to-day  can 
exceed  even  a  twenty-five  per  cent,  load  factor. 

Again,  how  many  of  our  Undertakings  can  profitably  avail 
themselves  of  the  utilisation  of  such  waste  heat  as  may  exist 
in  their  neighbourhood? 

The  waste  heat  from  coke  ovens  and  blast  furnace's  in  thi.'? 
country,  would,  if  fully  utilised,  be  more  than  sufficient  to 
operate  the  whole  of  our  existing  public  electric  supply 
stations,  with  a  combined  maximum  load  last  year  of  between 
700.000  and  800,000  kilowatts. 

The  first  step  towards  the  realisation  nf  Dr.  Perranti's 
ideal  must  inevitably  be  in  the  direction  of  the  centralisation 
of  all  coal-fired  geni'rating  plants  into  large  jjower  stations 
supplying  in  bulk  over  very  large  districts,  so  as  to  obtain 
the  benefit  of  large  outputs  and  increased  load  and  diversity 
factors.  These  stations  will  have^  as  far  as  possible,  to  bo 
interconnected  together,  while  all  available  sources  of  waste: 
fuel  must  be  fully  utilised. 

I  do  not  underrate  the  difficulties  which  will  have  to  be 
overcome  before  this  development  becomes  an  accomplished 
fact,  but  that  we  have  in  this  district  already  proceeded 
a  tolerably  long  way  towards  its  solution  should  be  evidence, 
that  if  the  problem  is  approached  in  the  right  war,  its 
solution  is  not  to  be  feared. 

What  then  is  the  chief  obstacle  to  the  centralisation  of  our 

•  In  that  portion  of  the  North-East  Coast  not  served  by  the 
Power  Companies,  \\hich  includes  many  of  the  large  towns, 
the  corresponding  increase  le  under  ioO  per  cent.,  which  is 
also  about  the  average  for  the  whole  country  for  the  same 
period . 


electric  power  supply?  Is  it  not  largely  the  opposition  which 
is  almost  invariably  offered  by  uiunicipal  authontiea,  and 
particularly  by  the  more  importaDt  of  ttiein,  to  the  exerciae 
of  private  enterprise  within  their  b^jrders?  It  will  not  be 
easily  forgotten  how  strenuously  the  P'  '■  "id  were  oppoaed 

by   the  municipal  authorities,    with    tn  .'.    that  in   moet 

cases  the  larger  towns  and   industnal   wutrei   were  entirely 
excluded  from  the  area  of  supply,   while  the  supply  in  bulk 
witbin    the    area    of    any    existing    undertakings  is  os'. 
made  subject  to  their  consent.     To  th:.s  fact,  c^iupled  Vj 
aversion    of    many    of   our    Local    Authontie.^    to    thems'-. 
entering   into    contractual    relations    with    Public    Compaa;ea 
for   bulk   supplies,    must    be    attributed    the    alow    progrecs 
which   many  of  the  Power  schemes  have  achieved. 

It  may  be  argued  that  the  centralisation  of  [K>wer  suppiv 
is   not  of    necessity   a   matter   t^)   l>e   undertaken   by   prr.    ' 
enterprise,  but  the  jealousy  ot  control  between  neighbou 
authorities  appears  to  be  an  even  greater  obstacle  than   • 
ones  previously  mentione^l. 

While  the  Electric  Lighting  Acts  afford  to  Local  Authoritica 
the  right  of  combination  or  to  promote  joint  schemes,  similar 
.schemes  between  a  number  of  0.>mpanie8  or  between  Local 
Authorities  and  Companies  are  denied,  and  even  the  suptlv 
from  a  single  generating  station  of  two  or  more 
scheduled  under  separate  Provisional  Orders  but  opt-: 
a  single  Company,  cannot  be  carried  out  without  .special 
parliamentary  authority;  all  powers  granted  to  Companies, 
if  we  except  Power  Companies,  being  subservient  to  the 
right  of  purchase  of  Company  Undertakings  by  the  Local 
Authority  for  the  district. 

Although  from  time  to  time  we  have  been  aosured  that 
the  position  of  our  electrical  supply  industry  was  in  no  way 
behind  that  of  other  parts  of  the  world,  I  question  very 
much  whether  we  can  make  the  same  statement  to-day,  in 
view  of  the  rapid  progress  which  is  taking  place  in  other 
countries  at  the  present  time.  If  we  as.sume  that  our  electri- 
cal supply  industry  commence<l  in  1890— although  a  few 
undertakings  were  started  earlier  than  this-=-at  the  end  of 
the  first  13  years  the  annual  consumption  had  risen  to  247 
million  units  in  round  figures,  while  in  the  next  10  years 
(1903-1913)  this  consumption  amounted  to  1,318  million  unit.s 
(see  Garcke's  Manual),  or  an  increase  of  433  per  cent.  If 
the  pioneering  work  of  the  first-named  period  is  considered. 
few,  I  think,  and  least  of  all  in  this  district,  will  be  prepared 
to  agree  that  the  increase  within  the  last  10  years  represent.'? 
the  rate  of  progress  which  we  ought  to  expect.  The  reason 
for  this  is  clearly  that  the  great  majority-  of  our  Undertakings 
by  their  operations  on  the  restricted  scale  created  by  their 
condition  of  municipal  isolation,  are  not  in  a  position  to 
supply  the  larger  users,  such  as  industrial  power  consumers 
of  all  kinds,  and  railways.  Nor  is  it  possible  that  we  .shall 
ever  be  in  such  a  position,  so  long  as  for  sentimental  or  other 
reaons  it  is  considered  essential  to  retain  a  power  station 
for  each  town  or  district,  irrespective  of  its  size  or  facihties 
for  economical  production. 

That  many  of  our  Undertakings  are  experiencing  the  press- 
ing necessity  for  larger  outputs  and  higher  load  and  diversity 
factors  is  evidenced  by  the  special  efforts  which  are  being 
made  to  develop  electric  cooking.  To  those  of  our  under- 
takings especiallv  whose  operations  are  circumscribed  by 
limitations  of  the  area  of  supply,  this  development  must  be 
of  particular  importance,  and  it  is  so  far  fortunate  that  their 
inability  or  unwillingness  to  improve  their  position  by  other- 
possible  means  has  compelled  them  to  break  new  ground 
and   direct  their   attention    to   the  energetic   development   of 

this  business.  .  ,_•  -i    • 

Meanwhile,  unlike  the  small  power  business,  which  m  miny 
places  has  reached  no  unsatisfactory  proportions,  the  develop- 
ment of  the  heavy  industrial  power  supply  over  a  large  part 
of  the  country  appears  to  be  languishing,  and  vet  how  much 
lemains  to  be  done  may  be  seen  from  the  last  Census  of 
Production,  which  gives  the  total  horse  power,  of  engines 
in  use  at  that  date  (1907)  in  the  fact-  nes  and  mines  of  this 
country  at  lOJ  million  horse  power,  of  which  1§  million 
horse  power,  or  onlv  -some  14.3  per  cent,  represented  the 
total  plant  capacity  of  public  electric  supply  undertakings. 

More  recent  complete  figures  are  not  available,  but  some 
measure  of  the  increase  of  horse  power  available  in  our 
. 'derating  stations  can  be  obtained  from  Garcke  s  ^lanual. 
which  shows  an  increase  of  plant  capacity  between  190<  and 
1913  for  those  public  supply  undertakings  which  furnishea 
n>turns  oi  just  over  one-half  million  H.P.  or  rather  less  than 
the  average  rate  of  increa.<=e  since  ISjlO.  I  have  been  unable 
to  obtain  any  figures  bearing  upon  the  total  horse  power  ot 
engines  in  use  in  the  country,  at  the  present  time,  but 
assuming,  for  the  purpose  of  comparison,  that  no  alteration 
in  the  figures  has  taken  place  elsewhere  than  in  our  public 
electricity  supply  stations,  our  progress  would  he  represented 
by  an  increase  during  the  past  five  years  of  four  per  cent,  of 

\  further  surprisinc  fact  sh.^wn  by  the  last  Census  of 
Production  is  that  there  was  approximately  one^  million  horse 
power  in  private  hands  utilised  for  generatng  ^^^ct^^^] 
energy  ^vhich  produced  an  output  equal  to  fiilly  62  per 
cent  of  the  entire  output  of  our  public  electricity  supply 
undertakings.     Comment  would  be  superfluous. 

The  most  important  development  of  the  not  very  distant 
future  will  undojibtedly  be  the  electritication  of  our  railways. 
Ste'am  locomotivk  have  about  reached  the  maximum  dimen- 
Sons  allowed  by  the  present  load  gauge,  and  the  demand  i«: 
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still  for  he.Tviei"  loads  and  more  frequent  traffic,  two  problems 
which  electric  traction  is  eminently  fitted  to  solve. 

JBut  now  as  to  the  supply  of  electrical  energy  to  work  our 
railways,  are  we  going  to  rei>eat  the  mistakes  of  the  past 
and  add  to  our  already  too  numerous  generating  stations 
by  compelling  our  Railway  Companies  to  put  down  their  own 
generating  stations,  as  several  have  done  already?  This 
load  at  any  rate  is  not  one  which  for  various  reasons  our 
municipalities  can  ever  hope  to  touch  and  there  is,  I  think, 
no  better  illustration  of  the  shortcomings  of  the  present 
state  of  our  electric  supply  industry  having  regard  to  its 
ability  to  meet  all  demands. 

It  is  certain  that  the  ability  to  supply  a  likely  demand  will 
largely  create  such  a  demand,  and  if  we  wish  to  see  a  more 
rapid  development  of  the  electrification  of  our  railways,  the 
olectric^il  supply  industry  nmst  place  itself  in  a.  position  to 
supply  all  the  requirements  of  our  Railway  Companies  at  a> 
rate  which  will  induce  these  Companies  to  undertake  electri- 
cal working.  It  is  not  to  bo  supposed  that  our  Railway 
Companies  would  expend  the  necessary  capital  for  putting 
down  generating  stations  of  their  own  if  a  sufficient,  cheap, 
and,  above  all,  a  reliable  supply  were  to  be  obtained  from 
public  supply  sources. 

It  appears  to  me  that  here  lies  the  key  to  the  future  position 
of  our  electric  supply  industry.  There  would  seem  to  be  but 
two  alternatives,  once  the  electrification  of  our  railways 
begins  in  earnest;  either,  as  I  have  said,  our  public  supply 
undertakings  must  then  be  in  a  position  to  undertake  the 
supply  of  all  the  requirements  of  our  railway  companies,  or 
our  railway  companies  will  themselves  put  down  large 
generating  stations,  and,  at  a  certain  stage  of  their  electri- 
fication developments,  will  inevitably  seek  to  supply  other 
undertakers  in  bulk.  In  either  case,  the  compelling  agency 
will  be  that  of  larger  outputs  and  the  better  load  and 
diversity  factors  to  be  obtained  by  co-operation.  The  balance 
of  advantage  should  obviously  lie  with  us,  who  are  first  in 
the  field . 

There  is  further  a  vast  and  practically  virgin  field  in  the 
supply  of  electrical  energy  for  electro-chemical  and  electro- 
thermal processes,  which,  however,  will  only  be  secured  at 
rates  which  are  but  a  small  fraction  of  the  present  works 
costs  of  the  large  majority  of  our  undertakings.  In  this 
field,  so  far,  a  few  of  the  power  companies  stand  practically 
alone,  and  chiefly  those  operating  in  this  district,  where, 
as  a  result  of  the  electrical  facilities  offered,  a  number  of 
important  new  industries  have  erected  works  adjacent  to 
the  power  stations  of  these  companies. 

If  our  position  is  now  relatively  unsatisfactory  when  com- 
pared not  only  with  other  leading  countries,  but  especially, 
and  I  think  this  is  the  more  correct  view  to  take,  with  what 
it  should  be,  con.sidering  our  industrial  supremacy  and  the 
density  of  our  population,  it  is  surely  a  matter  of  the  first 
importance  that  the  causes  which  at  present  hamper  the 
progress  of  the  industry  should  be  enquired  into,  and  that 
the  best  means  to  remove  these  disabilities  should  be  once 
more  discussed  and  formulated  in  the  light  of  present-day 
experience.  This  is  a  question  which  the  Institution,  in 
pursuance  of  its  broader  policy,  cannot  afford  to  ignore. 

It  will  be  of  interest  to  observe  that  public  electricity 
supplies  in  Germany  have  developed  on  very  similar  lines 
to  those  of  this  country,  in  so  far  as  many  of  the  Local 
Authorities  established  their  own  works.  Perhaps  in  one 
respect  their  condition  was  even  worse  than  ours,  for  in 
1909  it  was  estimated  that  80  per  cent,  of  these  Municipal 
Works  were  of  a  capacity  under  500  k.w.  Germany  is  at 
present  wrestling  with  this  problem  of  the  centralisation 
of  power  generation,  which  we  ourselves  must  eventually  face, 
and  is  putting  down  large  stations  for  supply  in  bulk,  many 
of  them  in  connection  with  Iron  and  Coal  Companies,  utilising 
waste  heat  from  coke  ovens  and  unsaleable  qualities  of  fuel. 
The  co-operation  of  municipal  authorities  is  being  secured 
in  some  cases  by  buying  out  municipal  undertakings  upon 
terms  advantageous  to  both  sides,  but  more  usually  by 
giving  these  municipalities  a  financial  interest  in  the  Power 
Company.  As  an  instance,  the  Municipality  of  Strasburg 
takes  the  whole  of  its  supply  from  a  power  company  supply- 
ing also  some  seventy  communes  in  Alsace-Lorranie  and  in 
which  it  owns  a  large  number  of  shares.  As  the  result  of 
the  operations  in  1909,  the  Municipality  received  dividends 
and  a  share  in  the  profits  amounting  approximately  to 
;£38,000,  which,  after  deducting  4  per  cent,  interest  on  its 
invested  capital,  left  a  balance  of  over  ^21,000  for  the  relief 
of  local  taxation.  In  other  instances,  groups  of  Urban  and 
Rural  Authorities  co-operating  with  a  power  company  have 
the  option  of  subscribing  for  ordinary  shares  in  the  pro- 
moting company,  usually  up  to  40  or  50  per  cent,  of  the 
total  capital,  or  in  some  cases,  when  wishing  to  avoid  risk, 
to  preferential  shares  with  a  fixed  dividend  and  a.  further 
share  in  the  profits. 

In  each  case,  the  Municipalities  arc  directly  represented  on 
the  board.  The  mutual  advantages  are  obvious,  in  that  the 
companies  enjoy  the  benefit  of  the  greater  facilities  afforded 
for  raising  capital,  while  the  comnumity.  through  its 
directors,  maintains  a  live  interest  and  a  share  in  the  control 
of  the  undertaking.  Such  schemes  of  harmonious  co-operation, 
it  must  be  admitted,  cannot  fail  to  hasten  the  solution  of 
this  problem. 

It  is,  perhaps,  in  the  United  States  of  America,  however, 
that  the  centralisation  of  electric  power  production  and  dis- 
tribtition    is   maVing   the  greatest   progress,    and    it   is  also 


remarkable  that  in  that  country  the  supply  of  electrical 
energy  is  chiefiy  in  the  hands  of  private  enterprise.  We 
have  nothing  to  compare  with  the  electric  service  in  Chicago, 
with  its  maximum  load  of  230,000  kilowatts  (which  compares 
with  '20,000  kilowatts  ten  years  ago)  or  with  more  Urban 
supplies,  such  as  the  Public  Service  Corporation  of  Northern 
Illinois,  supplying  46,000  consumers  in  150  communities, 
whose  combined  population  is  only  one  half  million  distributed 
over  a  tract  150  miles  long,  and  working  on  a  system  load 
factor  approaching  70  per  cent.  This  load  factor  in  itself 
is  a  striking  example  of  what  can  be  achieved  by  .supplying 
various  demands  over  very  large  areas.  Another  example, 
out  of  many  which  might  be  quoted,  is  that  of  the  Central 
Illinois  Public  Service  Company  in  the  same  State,  which 
is  gathering  into  one  management  and  system  the  electrical 
requirements  of  a  Rural  District  of  3;50  miles  radius  (larger 
than  tht'  Unitt^d  Kingdom)  with  a  population  of  only  a  quarter 
of  a  million,  whose  present  90  local  generating  stations  will 
shortly  be  replaced  by  a  small  group  of  modern  central 
stations. 

The  principle  of  State  regulation  of  Public  Utility  Com- 
panies, which  not  only  include  electric  supply,  but  also  gas, 
water,  telephones,  telegraphs,  tramways,  light  railways  and 
railway  services,  is  that  which  finds  its  adoption  in  the 
United  States  under  the  description  of  Public  Utility  Com- 
missions. These  Commissions,  which  are  of  recent  origin 
and  adoptive  for  each  State,  are  appointed  to  deal  with  all 
questions  relating  to  public  services,  such  as  the  ratification 
of  franchises,  the  settlement  of  disputes  between  Undertakers, 
the  revision  of  rates,  amalgamations  into  joint  schemes,  the 
approval  of  new  issues  of  share  capital,  technical  regulations 
and  inspection,  and  not  only  to  regulate  but  to  press  forward 
the  development  of  such  services. 

What  the  effect  of  these  Commissions  may  bo  upon  the 
ultimate  development  of  the  electric  supply  industry  in  the 
States  cannot  yet  be  judged,  but  I  have  looked  in  vain  for 
any  serious  criticism  by  those  most  nearly  concerned  of  the 
principle  there  adopted,  while  the  remarkable  strides  which . 
are  taking  place  in  the  consolidation  of  Central  Station 
interests  at  the  present  time  would  tend  to  show  that  their 
effect  is,  on  the  whole,  a  beneficial  one.* 

It  is  almost  unnecessary  to  remark  that  one  of  the  factors 
which  have  largely  contributed  to  rapid  progress  in  other 
))arts  of  the  world,  is  the  facilities  which  exist  for  an  ex- 
tended use  of  overhead  wires  for  transmission  and  distribu- 
tion purposes.  Such  extensive  schemes  as  I  have  already 
referred  to,  chiefly  in  America,  could  not  possibly  have  been 
developed  otherwise. 

The  use  of  overhead  wires  in  this  country  has  always  proved 
a  matter  of  some  difficulty,  and  some  of  the  complaints  which 
have  been  made  from  time  to  time  have  been  as  follows  :  — 

1.  The  objection   of  the  Board  of  Trade  to  the   use  of 

overhead   wires. 

2.  The  difficulty  of  obtaining  wayleaves  across  country, 

and    the    absence    of    legislative    assistance    in   this 
matter. 

3.  The  arbitrary  powers  granted  to  Local  Authorities. 
With   reference  to  the  first  of  these  complaints,   whatever 

may  have  been  its  attitude  at  one  time,  there  is  no  doubt 
that  for  a  number  of  years  the  Board  of  Trade,  thanks  largely 
to  its  Electrical  Adviser,  has  facilitated  the  use  of  overhead 
wires  in  every  possible  way,  ^vith  due  regard  to  public  safety. 
There  is  a  substantial  saving  in  first  cost,  even  wdth  the  very 
best  construction,  by  the  use  of  overhead  wires  in  place  of 
underground  cables.  The  higher  the  voltage,  the  greater  the 
possible  saving  becomes,  while  at  pressures  exceeding  30,000 
to  40,(XX)  volts,  3-core  cables  for  three-phase  transmissions  can 
no  longer  be  used,  except  perhaps  in  short  lengths. 

The  highest  pressure  hitherto  used  on  overhead  lines  in 
this  country  is  20,000  volts,  but  I  have  not  the  least  doubt 
that,  given  a  good  standard  of  construction  and  the  adoption 
of  modern  protective  devices,  the  Board  of  Trade  would  be 
quite  prepared  to  allow  the  use  of  overhead  wires  up  to  any 
voltage  which  is  likely  to  be  required  here.  The  Power 
Companies  in  this  district  have  already  170  miles  of  overhead 
transmission  lines,  chiefly  running  at  20,(X)0  volts. 

The  difficulty  and  delays  in  obtaining  wayleaves  are  a  serious 
obstacle  in  the  development  of  overhead  construction,  and 
our  position  in  this  respect  compares  very  unfavourably  with 
that  of  other  countries,  notably  Italy  and  Switzerland,  which 
have  avlopted  legislation  compelling  the  grant  of  wajdeaves 
for  overhead  lines  across  private  land.  Such  works  are  there 
viewed  as  of  public  utility,  and  private  interests  are  not 
allowed,  subject  to  compensation,  to  take  precedence  of  the 
general  interests  of  the  community. 

We  unfortunately  cannot  hope  to  obtain  greater  }>owers 
than  our  Post  Office,  and  we  take  such  a  different  view  of 
the  rights  appropriate  to  the  ownership  of  land  than  is 
common  in  more  democratic  countries,  that  I  am  not  at  all 
sanguine  of  our  being  able  to  secure  greater  facilities  from 
Parliament  possibly  within  our  generation. 

It  follows  that  the  use  of  overhead  wires  for  transmission 
purposes  is  at  present  to  a  large  extent  at  the  mercy  of  our 
landowners,  but  we  are  fortunate  in  the  North  in  that  the 
land  is  largely  in  the  hands  of  large  owners,  whose  interests 

*  A  leading  New  York  Banker  has  stated  in  an  addi"ess 
recently  that  the  electrical  industry  in  the  States  can 
profitaijly  employ  a  capital  of  eighty  million  pcfunds  per 
annum  tor  the  next  five  yedrs. 
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aro  80  intimately  bound  up  with  the  industries  whose  needs 
we  seek  to  supply,  or,  if  not,  who  are  already  so  well 
accustomed  to  wayleavc  matters  in  connection  with  the 
mining  industry,  that  apart  from  delays,  we  do  not  ex- 
jx>rienco  the  same  difficulties  as  are  perhaps  strongly  felt  in 
some  other  parts  of  the  country.  The  slow  progress  of 
negotiations  is,  however,  a  serious,  but  in  the  circumstances, 
an  inevitable  objection,  which  wo  must  at  [)reKcnt  accept 
with  the  best  grace  possible. 

The  Electric  liighting  Acts  have  probably  done  more  tc) 
discourage  overhead  wires  than  all  the  rest  put  together,  by 
stipulating  that  before  any  overhead  wires  are  erected  the 
consent  of  the  Ixx;al  Authority  must  be  obtaiix'd.  This 
stipulation  not  only  applies  to  the  erection  of  overhead  wires 
in  public  streets,  but  to  all  overhead  wire^s,  even  if  erected 
entirely  on  private  land.  On  the  other  hand,  an  individual 
or  Company  which  does  not  work  under  an  Act  or  Pro- 
visional Order  can  erect  overhead  wires  on  private  land 
without  the  consent  of  the  rx)cal  Authority,  and  in  the 
absence  of  special  local  by-laws,  of  which  very  fc;w  are  in 
existence,  can  erect  overhead  wires  across  public  roads  with- 
out seeking  any  consent  from  the  Local  Authority,  provided 
the  consent  of  the  ovr'ners  of  the  s()il  on  each  side  of  the 
road  is  obtained,  and  also  that  the  wires  are  erected  at  such 
a  height  above  the  roadway  that  no  obstruction  is  cause'd. 

Lastly,  non-statutory  Undertakers  are  not  compelled  to 
erect  their  works  in  the  first  instance  in  compliance  with  any 
regulations  of  the  Board  of  Trade,  except  that  the  Board  of 
Trade  may,  if  it  thinks  fit,  serve  a  notice  upon  the  owners 
of  such  overhead  lines  requiring  that  they  continue  to  bo 
used  only  in  accordance  with  such  regulations  as  the  Board 
may  prescribe. 

It  IS,  in  my  opinion,  es.seiitial  that  an  early  opportunity 
should  be  taken  to  amend  the  Electric  Lighting  Acts  in  this 
respect,  for  if,  as  all  agi'ee.  regulations  are  es-sential  in  the 
case  of  statutoiy  Undertakers,  how  much  more  are  they 
necessary  in  the  case  of  non-statutory  bodies,  who  are  usually 
the  least  qualified  by  reason  of  their  not  being  primarily 
engaged  in  electrical  work. 

Efforts  should  also  be  made  to  secure  a  curtailment  of  the 
absolute  veto  of  the  Local  Authorities  in  regard  to  overhead 
wires,  particularly  if  it  be  not  proposed  to  erect  these  wires 
along  public  thoroughfares,  and  the  Ijocal  Authorities'  consent 
should,  in  all  cases,  be  made  subject  to  an  ajipeal  to  the 
Board  of  Trade.  At  present  a  single  Ijocal  Authority  may 
imperil  the  successful  carrying-out  of  a  large  project  in  which 
it  has  no  particular  interest,  .while  this  power  is  further  open 
to  abuses  which  need  not  l)e  further  specifie^l. 

A  great  deal  of  the  prejudice  which  exists  against  overhead 
wire  arises  from  the  haphazard  fashion  in  which  much  of 
it  is  put  up.  Crooked  poles,  neither  set  plumb  nor  in  line, 
wires  run  with  all  sorts  of  twists  and  angles,  ugly  cross 
arms,  etc..  certainly  add  nothing  to  the  beauties  of  the  laud- 
scape,  and  yet  it  is  remarkable  how  little  objection  can 
reasonably  be  offered  to  ovei-head  wires  when  these  and  other 
details  have  been  carefidly  studied.  (lood  overhead  line 
work  is  entirely  a  inatt(M'  of  minute  attention  to  details  of 
design  and  construction  which  many  seem  indisiiosed  to  give, 
or  perhaps  to  pay  for. 

Tf  we  are  to  obtain  the  best  results  in  the  supply  of  electri- 
cal energy  over  wide  areas,  it  is  of  no  suuiU  importance  that 
the  capital  cost  of  our  transmission  systems  be  kept  as  small 
as  possible,  and  the  use  of  overhead  wires  at  high  pressures 
enables  this  to  be  achieved  in  a  marked  degree.  It  is  not 
only  that  overhead  transmission  lines  across  country  usually 
enable  a  considerable  saving  in  route  length  to  be  made  as 
compared  with  underground  cables  laid  along  roads,  but  even 
length  for  length  and  for  the  same  sectional  area  of  con- 
ductors, the  capital  cost  of  a  first  class  20.000-volt  overhead 
line  is  only  approximately  one-half  that  of  a  similar  20,000- 
volt  underground  cable,  while  if  the  pressure  were  raised  to 
say  60,000  volts,  at  which  pressure  the  use  of  three-core 
three-phase  underground  cables  would  no  longer  be  possible, 
the  capital  cost  per  kilowatt  of  such  an  overhead  line  would 
only  be  from  one-fifth  to  on(--sirth  of  that  now  incurred  for 
a  '20,000-volt  underground  cable  of  equal  section. 

The  chief  obstacle  at  present  in  the  way  of  the  adopti(ui 
of  higher  pressures  is  the  heavy  cost  of  switchgeai'  for  these 
higher  pressures,  which,  in  this  country,  where  the  average 
distance  between  switching  points  is  snudl,  becomes  the 
predominant  factor. 

On  the  other  hand,  the  use  of  higlier  pressures  than  20,000 
volts  will  become  a  necessity,  if  only  to  deal  with  the  heavy 
loads  which  have  to  be  transmitttvl  and  which  will  soon 
exceed  the  possibilities  with  20,000-volt  lines. 

A  further  consideration  in  the  u.se  of  higher  transmi.-^sion 
pressures  in  this  country  is  the  practical  impo.^^sibility.  for 
many  and  various  reasons,  of  erecting  an  entirely  continuous 
overhead  system,  and  most  of  our  overheail  lines  must  of 
necessity  include  a  fair  percentage  of  underground  cables 
over  sections  of  the  route :  therefore,  whatever  pressure  may 
be  adopted  for  the  overhead  system  must  also  he  suitable  for 
use  with  underground  cables.  This  leads  to  an  examination 
of  the  high-voltage  cable  position. 

No  very  notable  advance  can  be  recorded  since  the  laying 
of  the  extensive  20,000-volt  three-phase  cable  system  in  this 
district  some  seven  years  ago.  if  wo  except  a  large  system  of 
30,000-volt  S-phase  cables  laid  in  Berlin  about  two  years 
ago.  fclloxving  upon  the  e\'perient;c  obtained  here. 

There  are,  T  understand,  some  short  lengths  of  45,000-vplt 


rkjorc  ."^phaso  cables  in  use  in  France,  but  thi«,  a«  far  a« 
1   know,   is  the   highest   [  '     '     *  'to  3-core 

cables  in  commercial  sen.  resre  any 

jK'Ssibility  of  greatly  exc.edmg  ihm  oi  t-v-it  rnuch  lower 
pressures  on  a  large  scale  on  account  of  the  heavy  capacity 
currents  and  increawvi  flielectnc  Iossch  (which  are  continuoua 
losses  and  independ(;nt  of  the  ioa^l)  which  would  be  ex- 
perienced at  our  usual  frequencies.  Whde  with  cable*  these 
losses   increa.se  in    prof)<»rtion    to   the  of    the  voltage, 

they  are  practically  non-exi.«tent  on  '  1  lines  up  to  the 

limit  of  pressure  at  which  corona  effects  take  place.    Another, 
factor  wliich  largely  determines  the   highest  pressure   which 
can   economically    be  dealt    with  by    an    underground    :W:orc 
cable  is  that  of  the  maximum  diameter  and  weight  "f  rabl- 
which  c  >n  be  handled.     Beyond  thi.s,  it  is  n^-ccssarx'  to  re.aort* 
to  the  u.se  of  three  single-c^re  cables  at  a   .  A 

cost.      At    present   I    w(juld  set   down   the    -    .  .  -^1 ' 

limit  of  pressure  for  .'Vcore  cables  at^  not  more  than  4«j,«j«^» 
volts,  whde  there  is  no  very  obvious  difficulty  in  constructing 
single-core  lead-sheathed  cables  for  three-phas'i  working  up  to  s 
working  pressure  of  80,(»00  volts  between  phaws.  that  is,  nearly 
50,000  volts  per  cable  with  the  neutral  pomt  earthed,  rapacity 
currents,  and  the  copper  and  dielectric  lo.sses  to  which  they 
give  rise  and  also  sheath  los.ses  arising  from  the  use  of  emcle' 
cables,  would  not  prove  of  serious  iniixjrtance  if  these  cables 
were  u.sed  as  an  adjunct  to  our  overhead  lines  in  moderate. 
lengths,  distributed  as  usual  at  points  along  the  route. 

1    therefore    apprehend    no   serious   ditliculty    in    :•  'ig 

our  overhead  line  pressures  to  anything  between  ♦-  •  id 
80,000  volts  if  required. 

Considering  the  importance  of  the  subject,  our  knowledge 
of  the  science  of  cable  design  is  still  very  incomplete,  and 
although  the  general  principles  are  fairly  well  r.stabli.shed. 
there  is  a  remarkable  dearth  of  technical  data  upon  the 
properties  of  extra-high-tension  cables.  It  is  evident,  for 
instance,  that  our  thicknesses  of  insulation  for  E.H.T.  cables 
are  in  many  cases  unduly  liberal  a.id  purely  arbitrary.  From 
what  we  know  of  potential  gradients,  it  is  clear  that  a  thick- 
ness of  insulation  which  will  be  correct  for  a  large  size  of 
core,  as,  for  instance,  0.25  square  inch,  will  not   i  ly 

be  correct  for  a  smaller  core,  or  for  a  round  core     -  a 

clover-leaf  core  The  potential  stresses  will  be  relatively 
much  greater  in  each  of  the  last  mentioned  cases,  and  yet 
we  find  that  our  engineering  standards  do  not  discriminate 
between  such  cases,  but  even  allow  thicker  insulation  on  the 
larger  sizes  of  cables  compared  with  the  smaller.  It  is  n<i 
wonder  that  many  of  our  paper  cables  frequently  show 
factors  of  safety  of  10,  or  even  more,  under  test,  and  wc 
might  well  refer  to  such  as  factors  of  ignorance. 

One  cannot  commend  our  lack  of  enterprise  in  nsearch. 
While  our  cables  undoubtedly  rank  as  the  best  in  the  worhl. 
this  position  has  been  arrived  at  more  as  a  result  of  careful 
attention  to  details  of  manufacture  than  by  th»>  application 
of  scientific  principles  to  ilesign.  Although  there  are  happily 
signs  of  an  awakened  interest  in  this  matter,  still  there 
appears  hitherto  to  have  been  no  co-ordinated  effort  to 
place  it  upon  a  sure  foundation,  and  yet  1  feel  confident 
that  a  full  investigation  should  enable  a  reduction  to  be  made 
m  our  thicknesses  of  insulation,  with  a  consequent  saving 
of  possibly  anvthiug  from  10  to  25  per  cent,  in  the  cost  <vf 
extra-high-tension  cables  (6,0(K>-volt  and  upwards)  as  tht- 
result  of  smaller  over-all  diameters  and  the  consequent 
cheapening  of  lead  sheaths  ami  armouring.  This  question  is 
one  for  further  investigaticii.  but.  in  the  meantime,  we  may 
take  some  comfort  from  the  prospect  that  manv  of  our  exi.^t- 
ing  cable  systems  are  capable  of  being  worktd  satisfactorily 
at  much  higher  pressures  than  those  for  which  they  were 
originally  laid  down. 

Our  known  workable  coal  measures  must  at  the  present 
rate  of  working  become  exhausted  hundreds  of  years  before 
those  of  our  nearest  industrial  rivals.  Notwithstanding  this 
striking  fact,  we  continue  to  export  some  30  per  cent,  of  our 
total  output,  or  87  million  tons  of  coal  last  year.  In  the  face 
of  such  figures,  it  seems  futile  to  exj^ect  mat  anything  we  can 
do  towards  conserving  our  coal  resources  will  for  a  long  time 
to  come  be  more  than  insignificant,  when  we  consider  that 
tli(>  entire  coal  consumption  of  (uir  public  electric  supply 
undertakings  in  1907  was  well  under  8  million  tons,  and 
cannot  at  the  present  time  exceed  5  million  tons,  lot  s*ime 
remarks  as  to  the  possibilities  in  this  direction  by  the  utdisa- 
tion  of  waste  he-'t  may  not  be  without  interest. 

The  chief  sources  of  this  wasto  heat  are  coke  ovens  and 
blast  furnaces.  Our  annual  production  of  metallurgical  coke 
from  coke  ovens  is  about  lo  million  tons,  in  the  manufacture  of 
which  some  200.1X10  million  cubic  feet  of  gas  .^f  an  average 
calorifii-.  value  of  oCX)  B.  Th.U.  is  liberated.  About  half  of 
this  tras  may  be  profitably  utilised  in  heating  the  ovens,  in 
the  case  of  regenerative  by-product  recovery  gas  ovens, 
leaving  an  equal  amount  available  as  a  by-product.  Assuming. 
therefore  100  (H"H"t  million  cubic  feet  of  disposable  gas  and  a 
heat  consumption  of  lO.m  B.Th.T^  per  B  H  ?  -hr_  'f  "^-^^  '" 
gas  engines,  over  one  half-million  horsesp'"'^'^'"  (•"'^••''O'J  ti.F.) 
might  be  made  available  continuouslv  by  the  proper  recovery^ 
and  utilisation  of  this  waste  gas.  Only  about  20  to  2o  per 
cent  of  our  coke  ovens  are  of  a  type  which  allows  any  re- 
coverA-  of  the  gas  to  be  made:  but  we  may  expect  to  see  a 
very  large  increase  in  the  installation  of  by-product  recovery 
ovens  in  the  near  future.  r    •     • 

Our  blast  furnates  produce  some  10  mdlicn  tons  of  pig  iron 
annually,    and    assuming    nn    output,    upon    a    conservative 
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estimate,  of  150,000  cubic  feet  of  gas  of  an  average  calorific 
value  of  100  B.Th.U.  per  cubic  foot  for  each  ton  of  pig  iron 
produced,  if  the  disposable  gas,  which  is  about  40  per  cent, 
of  the  whole,  were  also  utilised  in  gas  engines,  another 
(585,000  H.P.  could  be  made  available. 

Taking  both  these  sources  of  waste  heat,  we  find,  there- 
fore, that  even  if  only  80  per  cent,  were  made  use  of,  some 
one  million  horse-power  could  be  utilised  continuously,  of 
which  at  present  the  gi"eater  part  is  entirely  wasted. 

This  is  quite  irrespective  of  the  utilisation  of  the  exhaust 
steam  from  reciprocating  engines,  as  to  the  amount  of  which 
I  have  no  figures. 

1  think  we  may  look  to  see  some  interesting  developments 
in  the  utilisation  of  these  waste  gases  within  the  next  few 
years,  both  for  the  production  of  electricity  and  for  town 
gas  lighting.  Use  is  already  bei~ng  made  of  coke-oven  gas 
for  town  lighting  in  Gennany  and  America,  and,  to  come 
nea.rer  home,  the  town  of  Middlesbrough  has  just  entered 
into  a  contract  with  a  firm  of  ironmastei's  to  take  the  whole 
of  its  town  gas  supply  from  coke  ovens,  while  another  in- 
teresting experiment  is  that  of  the  Corporation  of  Birming- 
ham, which  has  put  down  some  coke  ovens  primarily  tn 
produce  town  gas  and  to  dispose  of  the  furnace  coke  produced 
as  a  by-product.  Seeing  that  coke-oven  gas  should  be 
obtainable  at  some  figure  below  6d.  per  1,000  cubic  feet,  keen 
competition  may  be  anticipated  in  those  districts  where  such 
gas  is  available. 

The  utilisation  of  waste  heat  to  its  fullest  extent  for  electri- 
cal purposes  is  only  possible  to  those  Power  Companies  with 
widely  ramifying  networks,  as  much  of  it  is  only  available 
at  some  distance  from  the  large  centres  of  population  and 
chief  points  of  power  utilisation,  but  by  feeding  into  the 
main  network  at  so  many  points  remotely  situated  from  the 
chief  power  stations,  considerable  economies  in  the  trans- 
mission system  and  its  losses  may  be  attained. 

There  are,  of  course,  objections  in  the  way  of  its  rapid 
ndoptit)u,  such  as  the  limited  quantities  of  waste  heat  usually 
available  at  any  one  plant,  which  would  result  in  heavy 
capital  cost  for  small  stations,  but  when  the  use  of  by- 
product recovery  ovens  becomes  more  general,  it  will  doubt- 
less in  some  cases  be  possible  to  concentrate  the  generating 
jtlant,  the  gas  being  piped  from  a  number  of  near-by  coking 
plants  to  a  power  station  placed  at  some  point  favourably 
situated  with  respect  to  these  sources  of  production. 

Another,  and  perhaps  at  first  sight  more  serious,  objection, 
is  the  liability  to  interruptions  from  labour  troubles  and 
industrial  depression,  resulting  in  the  shutting-down  of  the 
pnxlucing  plants.  Some  alternative  method  of  keeping  thfi 
station  plants  in  operation,  such  as  coal  or  oil-firing,  or 
producer  or  oil  gas  if  gas  engines  are  used,  would  be  desirable 
at  some  of  these  stations,  but  not  necessarily  at  all.  This 
might  in  these  cases  be  necessary  to  maintain  the  general 
scheme  of  distribution  in  the  transmission  system,  although 
loads  would  obviously  be  very  much  diminished  in  such 
circumstances. 

I  do  not  think  I  need  pursue  these  and  other  technical 
aspects  of  the  problem  of  the  centralisation  of  power  supply 
any  further.  The  hindrances  to  our  progress  are  by  no 
means  technical  in  character,  and  it  is  true  that  the  world's 
achievements  in  electrical  and  mechanical  engineering  are 
far  in  advance  of  any  of  the  possible  requirements  of  this 
country  for  many  years  to  come.  When  we  learn,  as  from 
the  States,  of  30,000-kilowatt  turbo-generators,  of  which  seven 
are  already  under  construction,  the  daily  operation  of  high- 
voltage  overhead  transmission  up  to  140,000  volts  and  covering 
distances  up  to  240  miles,  of  300,000  horse-power  central- 
station  developments  and  the  electrification  of  some  hundreds 
of  miles  of  main  line  railway,  we  need  have  no  fear  as  to 
the  ability  of  engineers  to.  keep  pace  with  the  world's  in- 
dustrial demands.  But^  for  ourselves,  can  we  ever  hope  to 
inaintain  our  position  in  the  Electrical  Engineering  world 
if  we  are  content  to  allow  our  electric  supply  industry  to 
develop  along  its  narrow  way;  indeed,  have  we  not  already 
Iqst  too  much  ground?  What  training  ground  shall  w '^  offer 
the  rising  generation  of  British  Electrical  Engineers  if  we 
wish  to  take  our  part  in  the  electrical  development  of  our 
Empire  overseas,  and  how  shall  our  electrical  manufacturers 
assurne  their  proper  place  in  the  maikets  of  the  world  when 
handicapped  at  home  by  a  restricted  market,  which  might 
easily  be  increased  to  many  times  its  present  proportions? 
Truly  this  question  is  more  far  reaching  than  may  appear  at 
first  sight.  It  is  not  my  intention  to  discuss  here  the  seem- 
ingly delitnite  question  of  how  we  may  best  reconcile  the 
difl'erent  and  admittedly  powerful  interests  which  at  present 
operate  to  the  disadvantage  of  our  industry,  and  I  shall 
esteem  my  task  well  done  if  I  but  succeed  in  turning  your 
thoughts  in    this  direction. 


Western  Local  Section. 

On  Monday  last  the  Section  opened  its  new  session.  In  the 
morning  the  tobacco  factory  of  Messrs.  W.  D.  &  H.  0.  Wills 
was  visited  by  a  large  party  of  members,  who  were  received 
by  Mr.  R.  Earle,  chief  engineer  to  the  Company.  Most  of 
the  pltint  is  electrically  driven,  but  the  visitors  were  mainly 
interested  in  the  manufacturing  processes,  which  are  rarely 
shown  by  the  firm. 

In  the  afternoon   the  opening  meeting  was  held     at     the 
Merchant    Ve'ntu»-ers'    College   of   the    University   of   Bristol ; 


Professor  Wertheimer  welcomed  the  members  on  behalf  of 
the  University,  and  Mr.  H.  Faraday  Proctor,  the  new  chair- 
man, read  his  address,  of  which  we  give  an  abstract  below. 
The  President,  Mr.  W.  Duddell,  proposed  a  vote  of  thanks, 
to  which  Mr.  Proctor  briefly  responded;  the  members  then 
adjourned  to  the  electrical  laboratories,  where  Professor  David 
Robertson  demonstrated  an  improved  pattern  of  friction  brakes 
which,  with  the  aid  of  the  stroboscopic  method  of  measuring 
the  speed  and  maintaining  it  constant,  and  an  ingenious  self- 
cijinpensating  device  for  the  brake  torque,  enabled  brake 
tests  to  be  made  with  an  accuracy  of  about  one  part  in  1,000. 

In  the  evening  the  annual  dinner  took  place  at  the  Royal 
Hotel,  about  90  members  and  guests  being  present.  Mr. 
Proctor  presided,  and  was  supported  by  Mr.  Duddell,  Mr. 
J.  F.  C.  Snell,  Mr.  Judd,  and  Mr.  Rowell,  from  headquarters, 
and  Mr.  W.  A.  Chamen  (retiring  Chairman),  Alderman  Pear- 
.son  (Chairman  of  the  Electricity  Committee),  Mr.  D.  Roberts 
(Vice-Chairman  of  the  Section),  Mr.  W.  Collins  (who  with 
Mr.  S.  B.  Haslam  is  joint  Hon.  Secretary)  and  other  prominent 
members  of  the  western  district. 

After  the  loyal  toa.st,  Mr.  Proctor  proposed  "The  Intitution 
of  Electrical  Engineers."  which,  he  said,  had  done  much  for  the 
industry,  but  was  only  at  the  beginning  of  its  activities; 
amongst  the  many  matters  awaiting  its  attention  he  referred 
in  particular  to  organisation,  standardisation  and  research. 
He  entered  a  vigorous  protest  against  the  industry's  neglect 
to  protect  the  interests  of  its  younger  members  in  charge  cf 
central-station  plant,  who  in  many  cases  would  be  much 
better  off  in  point  of  salary  if  they  exchanged  positions  with 
the  men  under  their  orders.  They  went  through  a  full  electri- 
cal and  mechanical  training  and  were  expected  to  act,  on  their 
own  initiative,  with  promptitude  and  discretion  in  emergency, 
and  they  carried  out  their  duties  wonderfully  well  in  spite 
of  their  poor  pay ;  he  hoped  the  Institution  would  take  action 
on  their  behalf.  Mr.  Proctor  cordially  welcomed  the  President. 
whose  work  in  wireless  telegraphy  and  other  branches  of 
scientific  engineering  was  well-known,  and  who  was  an 
equally  keen  worker  on  behalf  of  the  non-technical  side  of 
the  industry;  his  progress  had  been  wonderfully  rapid,  and 
the  high  esteem  in  which  he  was  held  by  the  Institution  was 
evidenced  by  his  election  as  President  for  two  years  in  suc- 
cession, the  highest  honour  that  the  electrical  industry  could 
confer  upon  its  members. 

In  his  reply,  Mr.  Duddell  agreed  with  the  Chairman's  remarks 
regarding  the  broadened  views  of  the  Institution,  and  empha- 
sised the  importance  of  standardisation,  which  was  a  question  of 
vital  interest  to  our  manufacturers;  if  they  were  to  compete 
successfully  in  the  world's  markets,  they  must  see  to  it  that 
international  standards  were  adopted  for  the  rating  of  electric 
machinery,  which  would  be  fair  to  all  parties,  and  the  Institu- 
tion was  acting  with  that  end  in  view.  Standardisation  of  the 
smaller  apparatus  also,  such  as  those  which  affected  the  con- 
sumer, was  urgently  needed.  During  the  coming  winter  u 
great  deal  of  valuable  research  work  would  be-in  progress; 
the  investigation  of  magnet  steel  had  been  begun,  the  heating 
of  underground  cables  was  to  be  determined,  and  the  co-ordina- 
tion of  wireless  research  by  means  of  the  new  International 
Commission,  on  which  the  Institution  of  Electrical  Engineers 
was  represented,  would  be  undertaken.  He  sympathised  with  the 
younger  members  of  the  profession,  having  himself  experienced 
the  difficulty  of  securing  a  reasonable  salary  on  the  completion 
of  an  extended  training  in  both  mechanical  and  electrical  en- 
gineering. 

Mr.  J.  F.  C.  Snell  proposed  "The  Western  Local  Section," 
and  expressed  the  firm  belief  that  at  no  distant  date  the 
Institution  of  Electrical  Engineers  would  be  the  premier  en- 
gineering institution  of  the  Em}iire,  for  electricity  was  be- 
coming an  indispensable  factor  in  every  branch  of  engineering. 
The  original  idea  in  founding  the  local  sections  was  that  they 
should  continue  and  add  to  the  discussions  on  papers  read 
before  the  parent  Institution;  while  they  preserved  their  in- 
dividuality, they  should  remember  that  they  were  all  partners 
in  one  organisation,  and  they  could  help  the  parent  Institution 
in  three  ways  :  by  holding  meetings,  and  producing  papers  of 
interest  to  the  whole  membership;  by  forming  recruiting 
centres  and  encouraging  young  engineers  to  become  Associate 
Members  by  passing  the  examinations,  which  would  do  a  great 
deal  to  raise  the  status  of  the  Institution;  and,  in  the  future, 
by  carrying  out  the  examinations  on  behalf  of  the  Institution 
at  the  local  centres.  He  pointed  out  the  importance  of  the 
Western  Local  Section,  which  included  not  only  Bristol,  but 
also  South  Wales,  Plymouth,  and  Cornwall. 

Mr.  D.  Roberts  in  reply  referred  to  the  unfortunate  division 
of  the  district  by  the  Bristol  Channel ;  in  spite  of  this  difficulty, 
however,  the  average  attendance  at  the  meetings  had  been 
about  50. 

Mr.  W.  Judd,  proposing  "The  Visitors,"  commended  the 
authorities  of  the  University  ftir  their  regard  for  the  humanities ; 
strictly  technical  training  was  not  sufficient — arts  and  sciences 
ought  to  go  hand  in  hand.  Too  much  "  shop  "  made  a  man  one- 
sided, and  literary  ability  was  not  without  value  in  commercial 
work;  narrow  views  produced  a  stunted  imagination,  and  that 
was  bad  for  one's  business  career  as  well  as  for  one's  happi- 
ness. He  drew  the  attention  of  the  municipal  authorities  cf 
Bristol  to  the  abolition  of  the  smoke  nuisance  as  a  worthy 
object  of  their  enterprise,  for  the  sake  of  tue  health  of  the 
children  of  the  poorer  class  of  town  dwellers. 

In  reply  Alderman  Pearson,  who  expressed  surprise  at  finding 
himself  in  the  position  of  a  visitor  in  Bristol,  referred  to  his 
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'^2  years'  association  with  Mr.  Proctor  in  the  conduct  of  the 
City's  ckiitrical  urKlcrtaking.  JJc  huiiioroualy  rcyrcttcd  the 
scarcity  of  fogs  in  Bristol  as  a  cause  of  loss  to  tlic  electricity 
works,  and  emphasised  the  necessity  for  a  municipal  committee 
to  stick  to  tlie  commercial  management  of  the  undertaking, 
leaving  the  technical-  work  to  the  electrical  engineer. 

Mr.  W.  A.  Ohamen  proposer!  the  health  of  the  Chairman, 
in  whom  he  felt  the  greatest  confidence;  the  toast  was  accorded 
musical  honours  and  Mr.  Proctor  expressed  his  determination 
to  do  his  best  for  the  Section. 

An  excellent  entertainment  was  provided  by  Messrs.  Town- 
send,  Royce,  Thomas  and  Stonelake,  whose  joint  and  varied 
talents  arc  worthy  of  the  highest  praise. 


In  the  course  of  bis  inaugural  address,  Mr.  H.  Faraday 
Proctor  reminded  the  members  that  about  3J  years  ago  he 
was  approache<l  by  their  late  Chairman,  who  invited  him 
to  accept  nomination  for  the  Council  of  the  Institution,  and 
to  promote  if  possible  the  formation  of  a  I^ocal  Section  of 
the  I.E.E.  for  the  Western  Counties.  The  Section  was 
formed,  and  had  now  completed  the  first  year  of  its  existence, 
with  a  success  which  exceeded  the  anticipation  of  the  pro- 
moters. 

It  must  be  borne  in  mind  that  the  object  of  a  Local  Section 
was  not  confined  to  the  welfare  of  its  members :  it  was 
formed  with  the  view  of  enabling  its  members  to  do  that 
which  would  be  of  use  to  the  Institution  as  a  whole,  and  the 
Electrical  Industry  generally.  It  was  desirable  therefore  that 
papers  read  and  discussed  at  the  Sections  should  not  be  of 
local  interest  alone;  but  should,  as  far  as  possible,  appeal 
to  the  greater  body  of  members  and  be  read  and  discussed 
at  the  Institution  Headquarters  and  other  Local  Sections. 

Advice  was  so  often  sought  as  to  the  proper  course  of 
training  for  an  Electrical  Engineer,  that  he  might  be  pardoned 
for  introducing  a  few  comments  upon  that  subject.  It  was 
desirable  that  the  boy  be  first  a  gentleman;  secondly — make 
him  into  a  man;  and  thirdly — into  an  engineer.  If  he  lacked 
the  instincts  of  a  gentleman,  he  would  not  gain  confidence; 
if  he  had  not  learned  to  behave  like  a  man  he  would  progress 
but  slowly  on  his  own  initiative,  and  would  require  constant 
pushing,  whilst  if  he  had  not  the  elementary  principles  of 
engineering  ingrained,  he  would  not  get  on  even  when  pushed. 
Mechanical  engineering  was  the  broad  foundation  upon 
which  electrical  engineering  was  based;  the  mechanical 
engineering  must  itself  have  a  foundation  broad  in  pro- 
portion to  the  superstructure  to  be  erected  upon  it,  and 
capable  of  unlimited  expansion.  The  young  engineer  did  not 
know  in  what  particular  direction  he  might  have  to  develop, 
and  a  broad  intelligence  based  upyon  a  sound  general  educa- 
tion was  the  best  asset  of  an  engineer. 

The  American  definition  of  an  Engineer  was :  "  A  man 
who  can  do  for  one  dollar,  that  which  any  fool  can  do  for 
two."  It  was  only  by  close  attention  to  the  commercial  or 
financial  side  of  business  that  men  could  hope  to  rise,  and 
he  was  particularly  glad  that  their  Institution  had  recently 
allowed  itself  to  deviate  from  confining  its  attention  to  the 
consideration  of  matters  from  the  scientific  point  of "  view 
alone. 

He  looked  upon  Standardisation  as  the  key  to  cheapness 
(without  nastiness),  and  Co-operation- as  the  key  to  Standardi- 
sation. A  great  work  had  been  undertaken  by  the  Engineer- 
ing Standards  Committee,  and  great  good  had  already  resulted. 
He  looked  forward  to  the  time  when  the  standardisation  of 
two-pin  plugs  and  sockets,  heavy-current  lamp  holders  and 
fuse  terminals  would  remove  the  most  common  source  of 
the  every-day  consumer's  little  worries. 

Few  could  realise  the  economy  of  time  and  freedom  from 
worry  that  would  result  from  anything  approaching  prefect 
method  in  oflSce  working.  The  standardisation  of  paper 
sizes  would  greatly  facilitate  filing.  Efforts  had  been  made  in 
this  direction,  and  a  little  had  been  done;  much  more  might 
be  done.  'ITie  need  for  standardisation,  with  the  resultant 
economy  became  the  more  urgent  in  Electricity  Supply 
Departments  owing  to  the  decreasing  revenue  derivable  from 
the  individual  "lighting"  consumers.  In  1909  a  careful  com- 
parison was  made  of  the  consumption  of  electricity  by  a  large 
number  of  consumers  in  Bristol  who  had  installed  one-watt 
•  lamps  throughout  their  premises  with  that  of  the  same 
consumers  when  using  carbon-filament  lamps.  The  result 
showed  an  average  economy  to  the  consumer  of  53.8  per 
cent.  Since,  however,  the  one-watt  lamp  represented  an 
economy  of  about  G8.5  per  cent.,  it  was  evident  that  those 
consumers  on  the  average  had  increased  the  candle-power 
installed  by  about  50  per  cent.  It  was  interesting  to  note 
that  after  a  lapse  of  four  years,  the  proportionate  figures 
etill  held  good.  Prom  this  it  would  appear  that  the  average 
consumer  had  been  educated  up  to  require  illumination  50 
per  cent,  in  excess  of  that  with  which  he  was  satisfied  before 
the  introduction  of  one-watt  lamps.  With  the  advent  of  the 
"half-watt"  lamp,  he  believed  a  similar  result  would  be 
obtained. 

Lighting  by  electricity  would,  with  the  half-watt  lamp, 
cost  so  small  a  sum  that  business  premises  would  be  more 
generously  lighted,  and  in  residences  artistic  effect  would  he 
given  greater  consideration,  whilst  less  attention  would  be 
paid  or  necessitated  as  regards  economy. 

Since  the  light  given  forth  by  the  half-watt  lamp  was  very 
much   whiter  than  that  of  the  one-watt  lamp,  it  should   be 


excellent  for  the  judging  of  crjloars.  The  lamps  Khould, 
however,   be  kept  well  out  <  !   •  *  line  t:  '     i"* 

indirect  lighting  should  U;  m  j  the  ii  il. 

The  cost  of  electric  light  would  be  so  reduced  a»  to 
put  all  comi)etitive  forms  of  illuojination  out  of  court,  and 
the  fact  that  electricity  would  henceforth  be  adopted  for 
lighting  all  premis'JH  requiring  artificial  illumination  (even 
if  only  ff)r  the  sake  of  economv)  would  t'.nd  Vj  keep  the 
cable  system  satisfacUjrily  loaded. 

With  the  diminished  revenue  per  consumer,  the  eo«t  of 
making  new  connections  would  become  a  still  more  serious 
fact<jr  in  the  costs  of  supply.  In  Bristol  the  present  coat  of 
connecting  premises  adjoining  the  mains  was  £3  8a-  Od. 
(exclusive  of  the  cost  of  the  meter).  Since  the  average 
revenuo  per  connection  derived  from  so  many  as  20  per 
cent,  of  the  lighting  consumers  amounted  to  only  35/-  per 
annum,  the  importance  of  this  item  was  evident.  It  was 
also  evident  that  it  was  necessary  and  urgent  that  the  uses 
of  electricity  for  purposes  other  than  lighting  be  developed 
to  their  utmost,  otherwise  the  lighting  consumer  might  be- 
come a  serious  drag  upon  the  undertakings.  Another  matter 
of  serious  import,  which  the  lighting  engineer  should  bear 
well  in  mind,  was  the  probable  adoption  of  a  Daylight 
Saving  Bill. 

Electric  cooking  had  developed  wonderfully  during  the 
last  year  or  two,  and  with  the  standardisation  of  details  would 
rapidly  displace  its  rivals.  He  believed  that  the  satisfactory  . 
heating  of  water  for  domestic  uses  would  soon  remove  what 
was  now  the  greatest  obstacle  advanced  against  the  intro- 
duction of  electric  cooking.  To  get  rapid  and  highly  efficient 
water  heating  it  would,  he  considered,  be  necessary  to  use 
immersion  heaters,  probably  applying  the  heating  element 
direct  to  the  water,  avoiding  the  risk  or  iKissibility  of  shock 
by  utilising  the  resistance  of  two  columns  of  water — one  on 
the  supply  .side  and  the  other  on  the  delivery  side  of  the 
heating  appliance :  the  supply  and  delivery  extremities  of 
these  columns  of  water,  most  remote  from  the  heating 
elements,  'oeing  electrically  short-circuited  and  earthed.  The 
elements  must,  in  such  an  appliance,  either  be  self-cleaning 
or  be  arranged  so  that  they  might  be  very'  readily  cleaned  so 
as  to  avoid  trouble  due  to  lime  or  other  deposits.  He  looked 
to  such  appliances  arranged  alternatively,  for  rapid  water 
heating  supplied  at  the  usual  heating  rate  of  charge,  and  for 
continuous  use  supplied  on  a  fixed  annual  kilowatt  charge, 
as  the  probable  solution  of  the  domestic  hot-water  problem. 

In  that  City  the  power  consumption  had  increased  eight 
times  as  rapidly  as  the  lighting  consumption  during  the  last 
10  years  :  during  the  next  two  years  this  ratio  would  be 
doubled. 

It  was  the  Business-Getting  Department  to  which  they  must 
look  for  the  bulk  of  their  progress. 


What  was  a  ''Volt"  in  17m  .»— "Sahib"  writes:— 
I  herewith  enclose  a  definition  of  a  "  volt "'  which  recently  came  to 
lii?ht  durinp  a  conversation  I  had  with  a  non-technical  friend  who 
wanted  some  information  respecting:  ampere?,  ohms  and  volts  of 
the  nmal  type  for  motor-car  purpo.^es.  I  had  piven  him  the  usual 
elementary  reply  to  his  query,  and  then  forgrot  the  matter.  How- 
ever, he  had  not,  but  tamed  up  with  a  dictionary  with  the  follow- 
ing explanation  :  — 

"  Volt.  In  the  mare»e,  a  round  or  circular  tread  ;  and  hence  by 
the  phrase,  to  make  volts,  is  understood  a  pait  of  two  treads,  made 
by  a  horse  groins'  sideways  round  a  centre  in  such  a  manner  that 
these  two  treads  make  parallel  tracts,  one  largrer,  made  by  the  fore 
feet,  and  another  smaller,  made  by  the  hind  feet,  the  croup 
approaching  towards  the  centre,  and  the  shoulders  bearingr 
outwards. 

"  Sometimes  the  volt  is  of  one  tread  :  as  when  a  horse  makes  volts 
in  corvets  and  in  caprioles,  so  that  the  haunches  follow  the 
shoulders,  and  move  forwards  on  the  same  tread 

"  A  renversed  volt  is  a  tract  of  two  treads,  made  by  the  horae 
with  his  head  to  the  centre  and  his  croup  out ;  so  that  he  groes  side- 
ways upon  a  walk,  trot  or  grallop,  and  traces  out  a  small  circum- 
ference with  his  shoulders,  and  a  largrer  one  with  h's  croup. 

"  This  different  situation  of  the  shoulders  and  the  croup  with 
respect  to  the  centre,  erive  this  volt  the  name  of  renversed,  as  beinp 
opposite  in  situation  to  the  former.  " 

Load  Factors  in  Larsre  Power    Station. — With  the 

increasing:  diversity  of  the  load  on  larg'e  power  stations,  and  the 
better  terms  offered  for  limited  ni^ht  and  early  morningr  supply, 
the  load  factors  are  steadily  improving:.  The  following  figures  for 
December,  1912,  are  of  interest : — 

The  Commonwealth  Edison  Co..  of  Chicaeo,  had  a  peak  load  of 
2iio,000  KW.,  an  annual  output  of  799  million  units,  and  a  load 
factor  of  between  4S  and  4i  per  cent. 

The  New  York  Edison  Co.  had  a  peak  load  of  210,S00  KW.,  an 
annual  output  of  619  million  units,  and  a  load  factor  of  S34  per 
cent. 

The  Brooklyn  Elison,  Boston  Edison,  and  Philadelphia  Electric 
Companies,  with  peak  loads  of  from  40,000  KW.  to  t'.iJ.OOO  KW.,  had 
load  factors  of  ;^3'7,  'AO'6,  and  32  per  cent,  respectively. 

The  Victoria  Falls  and  Transvaal  Powsr  Co.  expects  the  load 
factors  of  most  of  its  stations  to  be  shortly  in  the  neigrhbourhood 
of  70  per  cent.,  on  account  of  the  almost  continuous  work  at  the 
mines. 
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TUNGSTEN    LAMPS   OF   HIGH  EFFICIENCY. 


The  last  issued  number  of  the  proceedingrs  of  the  American 
Institute  of  Electrical  Engineers  contained  two  extremely 
interesting'  papers,  one  by  Mr.  Irving  Lancmuir.  on  the  blackening 
of  tungsten  lamps  and  methods  of  preventing  it;  the  other  by  Messrs. 
Langmuir  and  J.  A.  Orange,  on  nitrogen  filled  lamps. 

The  author  of  the  former  points  out  that  with  perfect  eflBciency 
white  light  would  be  produced  with  the  expenditure  of  only  01 
watt  per  candle,  so  that  the  ordinary  tungsten  lamp  has  an  efficiency 
of  only  6  to  10  per  cent.  The  lamp  can  be  run  up  to  an  efficiency 
as  high  as  02  watt  per  candle  before  melting  ;  its  commercial 
efficiency  is  not  determined  by  the  melting-point  of  the  filament, 
but  by  the  blackening  of  the  bulb.  The  fragility  of  the  filament, 
once  so  serious  a  factor,  has  nowadays  been  completely  overcome  by 
the  production  of  ductile  tungsten  wire  and  by  the  adoption  of 
improved  methods  of  mounting  the  filament  ;  the  life  of  the  lamp 
is  therefore  determined  solely  by  the  loss  of  candle-power  due  to 
blackening  of  the  inner  surface  of  the  bulb,  the  changes  in  candle- 
power  of  the  filament  itself  being  insignificant. 

In  order  to  ascertain  exactly  the  cause  of  blackening,  and  thus 
to  render  possible  the  use  of  higher  efficiencies,  an  extended  research 
was  undertaken.  Experience  indicated  that  it  was  due  primarily 
to  minute  traces  of  residual  gas,  or  to  electrical  discharges  within 
the  bulb  ;  special  apparatus  was  therefore  devised  to  study  the 
sources  of  gas  within  a  lamp,  and  the  effects  produced  by  various 
gases.  It  was  possible  with  this  apparatus  to  make  a  quantitative 
chemical  analysis  of  a  single  cubic  millimetre  of  gas. 

Most  of  the  gases  are  nearly  completely  removed,  or  precipitated 
on  the  walls  of  the  bulb,  by  the  "clean-up'  that  takes  place  when 
phosphorus  is  volatilised  into  the  lamp  and  the  filament  is  flashed, 
the  final  pressure  being  about  0001  mm.  It  was  found  that  the 
gas  evolved  from  the  filament — mainly  carbon  moEoxide — was 
given  off  within  a  few  seconds  on  first  heating  the  wire  above 
1,600^  C.  In  large  lamps  gas  is  evolved  from  the  leads  and  anchor 
wires.  But  these  gases,  and  the  residual  gases,  are  quite  insignificant 
compared  with  the  gas  on  the  inner  surface  of  the  bulb ; 
a  iO-watt  lamp  bulb,  after  being  thoroughly  dried,  gave  off 
200  mm.'^  of  water  vapour  at  200°  C,  a  further  100  mm."  at  H50°  C., 
and  150  mm. '  more  at  5C0°  C,  besides  30  mm. '  of  carbon  dioxide, 
and  5  mm.'  of  nitrogen.  The  great  difficulty  of  completely 
removing  the  gases  from  the  bulb  makes  this  source  particularly 
troublesome. 

Small  quantities  (up  to  0*1  mm.  pressure)  of  various  gases  were 
let  into  lamps,  and  their  effect  on  the  operation  of  the  lamps  was 
noted ;  each  gas  produced  characteristic  phenomena.  Dry 
hydrogen  had  not  the  slightest  tendency  to  produce  blackening  of 
the  bulbs,  at  any  pressure.  Oxygen  formed  a  yellow  oxide,  which 
was  deposited  on  the  bulb,  but  did  not  produce  blackening. 
Nitrogen  caused  the  formation  of  a  brown  deposit  of  tungsten 
nitride,  but  under  practical  conditions  never  caused  any  discolora- 
tion of  the  bulb.  Carbon  monoxide  and  carbon  dioxide  were  not 
responsible  for  blackening.  Water  vapour,  even  at  very  low  gas 
pressures,  reacted  with  the  tungsten  filament  and  caused  rapid 
blackening  of  the  bulb  ;  lamps  exhausted  at  low  temperature  (ICO 
to  200°  C.)  blacken  very  rapidly,  and  have  a  short  life  due  to  its 
presence.  Apparently  the  oxygen  combines  with  the  tungsten 
filament  and  liberates  hydrogen :  the  oxide  is  distilled  and 
condenses  on  the  bulb,  where  it  is  reduced  by  the  hydrogen  to 
metallic  tungsten,  with  the  refoimation  of  water  vapour,  so  that 
the  process  can  go  on  indefinitely.  Methane  and  argon,  as  well  as 
many  other  gases,  including  mercury  vapour,  were  acquitted  of 
blackening. 

In  order  to  remove  water  vapour  as  far  as  possible,  lamps  were 
exhausted  in  a  special  vacuum  oven,  in  which  they  could  be  heated 
about  100°  C.  higher  than  when  exposed  to  atmospheric  preesuie  ; 
they  were  sealed  off  when  the  internal  pressure  was  reduced  to 
0  00005  mm.  Contrary  to  expectation,  however,  they  were  not 
materially  better  on  life  test  than  the  best  of  the  lamps  made  regu- 
larly in  the  factory.  Lamps  exhausted  in  the  vacuum  oven  were 
run  at  07  watt  per  candle,  with  the  bulbs  immersed  in  liquid  air  ; 
others  with  the  bulbs  at  room  temperature ;  and  others 
with  the  bulbs  heated  to  156°  C,  during  their  whole  life. 
The  life  of  all  three  sets  was  practically  identical.  The  conclusion 
was  that  the  blackening  of  the  bulbs  of  ordinary  well-made  lamps 
was  not  caused  by  imperfect  vacuum. 

Experiments  were  next  made  to  determine  whether  the 
blackening  was  due  *to  evaporation  of  the  filaments  ;  it  was 
found  that  the  loss  in  weight  of  filaments  was  proportional  to 
their  surface,  and  measurements  at  various  temperatures  agreed 
closely  with  the  theoretical  values  of  the  vapour  pressure  of 
tungsten,  which  is  at — 

I'O  watt  per  candle  (2,400°  absolute),  0*000,000,05  mm. 
0-4         „  „       (2,800°         „       ),  0-000,03 

0-2         „  „       (3,540°         „       ),  0-080 

(melting  point) 
(5,200°  absolute),  760 
(boiling  point). 

The  conclusion  was  that  the  evaporation  of  the  filament  was  the 
true  cause  of  blackening.  A  lamp  was  filled  with  hjdrrgen  at 
atmospheric  temperature,  and  run  at  normal  temperature  for  360 
hours  without  perceptible  blackening  of  the  bulb,  though  the  beat 
loss  by  convection  was  so  great  that  17  watts  per  candle  were 
required  to  maintain  the  temperature.  The  life  of  a  filament  in 
vacuum,  with  a  bulb  as  hot  as  in  this  case,  would  have  been  very 
short  indeed.  The  heat  conductivity  of  hydrogen  at  very  high 
temperature  was  subsequently  found  to  be  abnormally  great,  the 
hydrogen   molecules  being  dissociated   into  atoms.      In  mercury 


vapour  the  heat  loss  by  convection  was  extremely  small,  and  the 
rate  of  evaporation  was  very  greatly  decreased.  Nitrogen  at 
atmospheric  temperature  was  entirely  inert  towards  the  tungsten, 
and  conducted  very  little  heat,  the  efficiency  being  as  high  as 
024  watt  per  candle  at  a  temperature  near  the  melting  point  of 
tungsten,  with  a  filament  of  fairly  large  diameter.  Unfortunately, 
it  was  found  that  the  heat  loss  by  convection  from  very  small 
wires  was  nearly  as  great  as  from  much  larger  wires,  so  that  with 
wires  of  the  sizes  ordinarily  used  in  lamps  the  temperature  would 
have  to  be  raised  excessively  in  order  to  obtain  an  efficiency  of  even 
1  watt  per  candle.  Thus  in  nitrogen  a  filament  of  0001  in, 
diameter  (as  used  in  a  20-watt  110-volt  lamp)  would  have  to  run  at 
3,000°  C.  to  give  1  watt  per  candle.  At  this  temperature  of  fila- 
ment, the  life  of  the  ordinary  lamp  would  be  about  20  minutes. 
With  filaments  of  larger  diameter  (0005  in.  and  more),  the  loss  of 
heat  by  convection  is  not  nearly  so  serious,  so  that,  if  the  rate  of 
evaporation  of  the  metal  is  very  largely  reduced  by  the  presence  of 
the  gas,  it  should  be  possible  to  raise  the  efficiency  considerably 
without  shortening  the  life. 

The  advantages  of  a  large  diameter  filament  can  be  practically 
obtained  by  coiling  a  smaller  wire  into  a  tightly -wound  helix  or 
otherwise  concentrating  it  into  a  small  space. 

In  lamps  with  a  very  high  vacuum,  the  atoms  of  tungsten  given 
off  from  the  filament  by  evaporation  travel  in  straight  lines  until 
they  strike  the  bulb.  They  are  electrically  uncharged.  Since  the 
light  from  the  filament  also  travels  in  straight  lines,  according  to 
similar  laws,  it  follows  that  in  a  high  vacuum  the  deposit  always 
collects  most  on  those  portions  of  the  bulb  where  the  greatest 
intensify  of  light  passes  through  the  glass. 

With  nitrogen  at  atmospheric  pressure,  the  brown  deposit  of 
nitride  is  carried  by  convection  currents  to  the  upper  part  of  the 
bulb,  the  glass  on  a  level  with  the  filament  usually  remaining  per- 
fectly clear.  This  fact  is  of  great  importance  in  connection  with 
lamps  containing  high  pressures  of  gas.  Not  only  does  the  gas 
decrease  the  rate  of  evaporation,  but  it  may  be  made,  by  proper 
design,  entirely  to  prevent  the  blackening  of  those  parts  of  the  bulb 
that  transmit  the  light. 


{To  he  conclvded.) 


BUSINESS  NOTES. 


Dissolutions    and    Liquidations.  —  Ohio    Powee 

Stkdicate,  Ltd. — This  company  is  winding  up  voluntarily,  with 
Mr.  E.  J.  Trollope,  of  42,  Cranbourn  Street,  London,  W.C,  as  liqui- 
dator. 

Adelphi  Cycle,  Motor,  Electrical  and  General  Engineer- 
ing Co.,  cycle,  motor  and  electrical  engineers,  42,  Meadow  Lane, 
Leeds. — James  Henderson  and  Thomas  Adamson  have  dissolved 
partnership.  Mr.  J.  Henderson  will  attend  to  debts  and  continue 
the  business. 

The  Cheap  Power  Supply  and  Engineering  Co.,  Ltd. — 
Creditors  must  send  in  their  claims  by  December  1st,  to  the 
Liquidator,  Mr.  W.  T.  Green,  HH,  Lloyd  Street,  Manchester. 

Anderton  &  Beatson,  electrical  and  gas  lighting  engineers, 
72.  Surrey  Street  and  14,  Waingate,  Sheffield.— Messrs.  H.  Anderton 
and  H.  Beatson  have  dissolved  partnership.  Debts  will  be  attended 
to  by  Mr.  H.  Beatson. 

Sliipping'  Exhibition. — We  are  informed  that  success 
is  already  assured  for  the  Shipping,  Engineering  and  Machinery 
Exhibition,  which  is  to  be  held  at  Olympia,  in  the  autumn  of  next 
year.  The  list  of  patrons  includes  the  leading  shipping  and 
engineering  magnates,  the  First  Sea  Lord  and  the  Director  of 
Naval  Construction,  and  a  Committee  of  experts  has  been  formed 
to  ensure  that  the  Exhibition  is  carried  out  in  a  sound  and 
practical  manner.  The  variety  of  the  exhibits  can  be  gauged 
from  the  sections  into  which  they  have  been  divided,  the 
principal  being  the  naval  engineering  section,  which  deals 
with  war  vessels  and  their  equipment  ;  naval  architecture, 
embracing  every  class  of  ship ;  marine  engineering,  including 
heavy  machinery  working  under  steam,  oil,  gas,  water  and 
compressed  air  ;  fishery  exhibits  ;  general  marine  and  engineering 
and  foundry  and  machine  tools.  There  will  be  an  installation 
of  wireless  telegraphy,  so  that  messages  may  be  sent  from  one 
end  of  Olympia  to  the  other. 

Electric  Clocks.— We  learn  from  the  Silent  Electric 
Clock  Co.,  Ltd.,  of  Goswell  Road,  E.C.,  that  they  have  been 
exceptionally  busy  all  the  year,  especially  with  extensive  and  im- 
portant contracts  for  H.M.  Post  Office.  Other  installations,  either 
erected  or  in  hand,  include  Johannesburg  Town  Hall  ;  the  Hong 
Kong  and  Shanghai  Bank  new  head  offices  ;  the  G.P.O,.  Alex- 
andria, Egypt  ;  the  Bnndrc  Advertiser  offices  ;  the  Piccadilly 
Hotel  extensions  ;  the  Y.M.C.A.,  Melbourne ;  New  Government 
Buildings,  Christchurch,  N  Z.  ;  Miller  Hospital,  Greenwich  ; 
Florence  Nightingale  Hospital  extensionu  ;  British  Syphon  Co.'a 
Works  ;  Indian  Telegraph  Department  ;  Colombo  Observatory,  and 
many  other  important  installations  for  private  houses,  while  many 
shipments  through  overseas  agencies  have  beer,  made  to  Australia, 
India,  Canada,  kc.  The  company's  system  has  been  awarded  a 
Gold  Medal  at  the  Ghent  Exhibition, 
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Award.— The  Jury  of  the  International  Building  Trade 

Exhibition  at  Leipzipf  ban  awarded  a  (Jold  Medal  (hiffheat  award) 
to  the  KoRi'UND  Co.,  for  their  ''  Korfund"  ineulation  Byatem. 

Lead. — In  their  report  dated  October  2r)th,  "Mfrkps. 
James  Forstek  &  Co.  state  :— 

"Closing:  prices  last  week  were  £20  ISa.  October  delivery, 
£20  10b.  October  shipment,  £19  l.Ss.  yd.  November,  £19  78.  Cd. 
December,  and  £18  ISs.  ;»d.  January.  The  market  has  been  quiet 
and  steady  throughout  the  week  until  the  close,  when  London 
desilverisers,  who  on  Thursday  paid  £2()  l.")3.  for  October  delivery, 
sold  at  £20  Is.  3d.  for  October  shipment.  There  is  no  change  in 
the  position.  Lead  is  badly  wanted,  both  for  home  consumption 
and  for  export,  the  last  price  bid  yesterday  for  October  delivery 
beinp  £20  128.  6d.,  with  no  prompt  offerinpr  even  at  this  figrure. 
Export  demand  continues,  and  a  confiderable  business  has  been 
done  for  shipment  right  up  to  January.  The  Mexican  position 
seems  to  pret  worse  rather  than  better,  and  in  the  absence  of  any 
relief  from  that  quarter,  there  is  little  prospect  of  other  than  a 
continued  scarcity  of  supplies,  and  manipulations  of  the  market 
such  as  we  had  yesterday  can  only  have  a  very  temporary  effect. 
Consumers  are  begging-  for  prompt  lead,  and  it  is  abundantly 
proved  that  there  are  no  stocks  to  he  drawn  upon  anywhere. 
October  shipment  lead  was  done  early  in  the  week  at  £20  los  ,  and 
sold  down  to  £20  Is.  8d.  ;  November,  £a»  to  £19  128.  6d.  ; 
December,  £19  2s.  fid.  to  £19;  January,  £18  ICs.  3d.;  and 
February,  £1.S  12s.  Gd.  ;  the  lower  figures  representing  the  close  of 
the  market  last  night.     English  lead — £20  10s." 

Cable-Layinff  Fifty  Years   .igo.— The  accompanying 

illustration  is  reproduced  from  a  woodcut  which  appeared  in  the 
Ilb/st rated  Lundim  Newx  on   September    19th,  1.S63,  showing  the 
*'  Kirhham  and  the  A.ina ye  taking  in    tele- 
graph cable  at  Mr.  Henley's  Works,  North  S6o        

Woolwich."  The  cargo  being  taken  on 
board  the  two  &hip3  is  a  portion  of  the 
submarine  cable  between  Bussorah  (now 
Basra)  and  Karachi,  which  cable  was 
an  important  link  in  the  new  telegraph 
line  to  India  then  being  laid  down  under 
the  supervision  of  Sir  Charles  Bright  and 
Mr.  Latimer  Clark.  The  shipping  of  this 
submarine  cable  was  quite  an  important 
matter  in  those  days,  particularly  as  it  was 
at  that  time  double  the  weight  of  any 
previous  submarine  cable,  the  length  being 
1,250  nautical  miles,  and  the  total  weight 
5,100  tons.  Five  large  sailing  ships  were 
used  to  convey  the  cable  to  its  destina- 
tion. 

The  laying  of  this  new  line  was  un- 
doubtedly of  more  than  ordinary  interest 
at  the  time,  as  the  Illustrated,  London  Newx 
devoted  four  large  illustrations  to  the  sub- 
ject in  addition  to  a  long  descriptive  article. 
This  line  was  established  at  the  instigation 
of  Sir  Charles  Wood  and  the  Indian  Council 
owing  to  the  failure  to  establish  electric 
communication  with  India  "'"  the  Red 
Sea  and  there  is  no  doubt  that  it|  was  a 
momentous  undertaking. 


ME8.SB.S.  AucHiBALD  J.  Wbioht,  H,  Beech  street.  Barbic»n, 
London,  E.G.-  Illuntrated  and  priced  leaflets  relatinj;  to  a  namber 
of  electrical  and  other  scientific  novelties. 

The  Bhiti.sh  Am  minium  Co.,  Ltd.,  109,  Qoeen  Victoria  Street, 
London,  E.G.  Sixteen-page  illustrated  list  relating  to  the  a«e  of 
aluminium  in  the  couHtruction  of  antomobilee.  Tables  of  weifrhts 
of  aluminium  Hhfets,  and  of  the  physical  and  mechanical  properties 
of  brass,  steel  and  aluminium,  are  included. 

The  I.VTEKNATIO.NAL  TiMK  Recobdi.vo  Co  ,  LTD.,  1.^1-1.^5,  City 
Road,  London,  E.C. — Booklet  just  isaaed  deecribing  the  different 
methods  of  wages  payment  by  the  preminm.  bonos,  piece-work, 
balance  and  other  systems.  It  is  entitled  "Bonus  and  Premiom 
Systems  of  Wages  Payment,"  by  Ziihler.  It  will  be  sent  post  free 
to  anyone  applying  to  them  for  it. 

Messrs.  W.  T.  IIeni.eys  TE/.EfiBAi'n  Wobks  Co,  Ltd., 
Blomfield  Street,  London,  E.C— One  hundred  and  foar-paf;e  fnllj 
illustrated  catalogue  of  terminal  boxes.  The  content*  are  in  no 
way  cramped,  indeed  the  illustrations,  which  are  numerouB,  are  of 
very  fair  size,  and  everything  is  boldly  printed.  The  contents 
include  boxes  for  indoor  and  outdoor  use  for  electric  light  and 
power,  telephone  terminal  boxes,  colliery  boxes,  A:c.  The  following 
new  types  are  described : — Single  sealing  boxes  for  presenres 
up  to  11,000  volts;  right  angle  boxes  for  preeanree  up  to 
20,000  volts  ;  outside  type  terminal  boxe«",  in  which  the  cables  and  tails 
enter  and  leave  on  the  underside  :  telephone  terminal  boxes  :  colliery 
terminal  boxes.  Several  pages  are  devoted  to  illu-trations  of 
terminal  boxes  which  the  company  have  designed  from  time  to 
time  for  various  clients. 

Thirty-two-page  illustrated  catalogue  fnew  issue)  giving  prices 
and  other  information  relating  to  wires  and  acceesories  for  the 
Henley  wirirvg  system.  While  the  publication  is  largely  a 
reprint   of    previous   clitions,  there   are    several   additions,  sach 
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Catalogues    and    Lists. — Messrs.    Thomas    Kesnor 

AND  Co.,  Ltd  ,  Whippendell  Road,  Watford. — Binding  cover  con- 
taining publications  Nos.  30  to  35,  in  which  are  given  illustrations, 
together  with  descriptive  matter  and  tabulated  prices  of  the  fol- 
lowing specialities  : — Kesnor  patent  elevator  controller  (d.c.)  ;  push 
buttons  for  lift  and  remote  control  work  ;  push  button  relays  ;  car 
direction  and  limit  switches  ;  gate  locke  and  automatic  motor  starterp. 

The  British  Thomson-Houston  Co..  Ltd  .  Rugby.— Price 
list  No.  7,002  (eight  pages),  containing  an  illustrated  description 
of  the  B.T.H.  sewing  machine  motors  for  domestic  use. 

Msssrs.  Muse  rave  &  Co.,  Ltd.,  35,  Maddox  Street,  London,  W. 
— Large  postal  card  giving  illustrated  particulars  and  tabulated 
prices  of  their  slow-combustion  stoves  and  air-warmers. 

Messrs.  J.  H.  Heathman  &  Co.,  Parson's  Green,  Fulham, 
London,  S.W.— Several  illustrated  lists  showing  various  types  of 
step  ladders,  extending  ladders,  telescopic  ladder  towers,  and  firs- 
extinguishing  appliances. 

Messrs.  Pope's  Electric  Lamp  Co.,  Ltd.,  Ilythe  Road,  Willer- 
den. — Four  new  and  efi'ective  picture  postcards  (in  colour)  have 
been  issued  by  the  company.  A  supply  can  be  provided  for  cue- 
tomers'  use  with  their  names  imprinted. 

The  Davis  Electrical  Co.,  17,  Moor  Street,  Charing  Cross 
Road,  London,  W.C— Circular  relating  to  decoration  lamps  for 
electrical  illumination  of  Christmas  trees,  &c.,  also  cards  giving 
particulars  of  "  Delcoblast,"  a  solution  for  frosting  lamps,  and  the 
"  Ellco  "  invisible  lamp  lock. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd., 
Ponder's  End. — The  company  have  just  issued  in  postcard  form  a 
reproduction  of  their  new  poster,  in  which  three  coloured  gentle- 
men from  afar  fall  down  and  worship  the  sun,  which,  as  a  matter 
of  fact,  is  none  other  than  an  Ediswan  "Royal." 

Thirty-two-page  catalogue  (second  printing)  of  electric  heaters 
and  radiators  for  the  current  season.  It  shows  a  variety 
of  designs  of  luminous  type  radiators  (Dowsing  patent),  with 
from  two  to  six  lamps,  convectors  and  illuminated  convectora 
(Dowsing-Huntley  system),  log  fire  heaters,  and  quart  zalite 
(Bastian)  heaters  of  several  shapes  and  designs.  Dimensions, 
weights,  prices  and  other  particulars  are  given. 


as  the  Universal  bonding  clamp,  Tee  and  joint  boxes,  and 
Rawlplugs,  which  have  been  covered  in  separate  pamphlets. 
The  Henley  system  is  being  used  in  all  types  of  buildings,  as  th-^ 
pictures  in  this  pamphlet  show. 

Mr.  a.  C.  Hands.  30  and  32.  Snow  Hill.  London,  E.C— New 
catalogue  (158  pp  )  containing  illustrations  and  prices  of  a  large 
and  pleasing  variety  of  electric  fittings  which  are  supplied  in  many 
styles  and  finishes  of  metal-work,  and  with  shades  of  diflFerent 
material?.  In  addition  to  fittings  for  residential  and  business 
interiors  there  is  a  range  of  cast-iron  water- eight  fittings  and  out- 
side lanterns  and  brackets,  while  electric  radiators,  switch-covers, 
glass,  bead  and  silk  shades,  and  other  lines,  are  also  shown  and 
particularised. 

Preston  Engineerinc,  Co  ,  Ltd.,  Charing  Cmss  Chambers, 
Adelphi,  London,  W.C. — Priced  leaflet  of  Preston  tungsten-drawn 
wire  Lanps. 

The  Schniewindt  Electric  Co.,  Staniforth  Street.  Birming- 
ham.- Leaflet  No.  lt>  giving  prices,  &c ,  of  Triumph  electric  water 
boilers  and  stewing  pots. 

Russia. — According  to  a  St.  Petersburg  dispatch  in  the 
Fina/icial  Xeus,  under  the  auspices  of  the  United  Cable  Works, 
Russian  copper  wire  mills  have  formed  a  syndicate  with  a  view  to 
the  regulation  of  sale  prices. 

Bankruptcy     Proceediuirs.  —  C.    Lewis,    electrical 

engineer,  Old  Traflford,  Manchester.— First  and  final  dividend  of 
20s.  in  the  £  and  4  per  cent,  interest,  payable  October  Slst,  at  the 
Official  Receiver's  offices.  Byrom  Street,  Manchester. 

H.  W.  Wil.jON,  consulting  engineer,  director  of  limited  com- 
panies, Liverpool.— Trustee  appointed  October  22nd  ;  Mr.  Louis 
Nicholas,  19,  Castle  Street,  Liverpool. 

Canada. — A  firm  in  Ontario,  interested  in  the  erection 
of  a  brick- making  plant,  to  cost  50.000  dols.  (about  £10,250),  will 
require  electrically-driven  machinery  to  manufacture  plain  wire- 
cut  and  pressed  brick,  and  also  hollow  tiles  and  floor  tiles.  Some 
further  information  may  be  obtained  at  the  B.  of  T.  Commercial 
Intelligence  Department  in  London. 
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Trade  Annouiieenients.— :Mh.  E.  C.  Bkman,  secretary 

of  the  London  Electric  Warehouse  Co.  (formerly  the  Supplies  Depart- 
ment of  the  Brush  Electrical  Enpineerir'r  Co.,  Ltd.),  who  was 
assiciated  for  over  12  years  with  the  Eiiaon&  Swan  Co.,  and  for  some 
time  manager  of  their  town  department,  has  reeigned  his  appoint- 
ment in  order  to  commence  business  in  partnership  with  Mr.  F.  J, 
Allen  (late  outdoor  representative  to  the  Brush  Oo.  and  the  London 
Electric  Warehouse  Co.),  as  manufacturers'  agents  and  factors  of 
electrical  apparatus.  They  are  trading  as  the  Electrical  Supplies 
Co.,  as  already  announced. 

The  sale  of  the  electrical  business  of  the  Adams  Manufacturing 
Co.,  Ltd.,  to  the  Ijrranic  Electric  Co.,  Ltd.,  has  now  been  completed, 
and  the  business  will  be  continued  by  the  Igranic  Electric  Co  , 
Ltd.,  at  the  works,  at  Bedford,  and  at  147,  Queen  Victoria  Street, 
London,  E.G.,  and  the  branch  offices.  All  moneys  due  to  the  busi- 
ness belong  to  the  Igranic  Electric  Co.,  Ltd.,  who  will  also  pay  all 
a-Jcounts  in  connection  with  the  business  incurred  since  April  11th, 
1913.  They  announce  that  they  are  prepared  to  undertake  con- 
tracts for  the  manufacture  and  supply  of  motor-control  gear  for 
all  purposes. 

The  business  formerly  carried  on  by  Messes.  T.  L.  Hellyar 
AND  Sons  at  19<;,  King  Street,  Hammersmith,  is  now  being  carritd 
on  by  Hellyar  &  Sons,  Ltd  ,  at  1G9,  Church  Road,  Barnes,  S.W.,  Mr. 
T.  L.  Hellyar  having  retired  from  business  two  years  ago.  All 
communications  should  be  addressed  to  169,  Church  Road, 
Barnes,  S.W. 

Messrs.  J.  H.  Heathman  k  Co.,  of  Parson's  Green,  have  added 
a  new  factory  85  ft.  x  68  ft.  to  cope  with  increasing  business,  and 
n  water  tower  6.5  ft.  high  has  been  erected  for  an  installation  of 
the  Heathman  automatic  sprinkler  fire  protection.  The  firm  has 
received  a  gold  medal  for  its  exhibits  at  the  Imperial  Services 
EKhibition. 

Mr.  Albert  Matjnd.  electrical  engineer  and  contractor,  has  re- 
moved from  13,  Corporation  Street,  Southport,  to  Electricity  House, 
327,  Lord  Street,  Southport. 

Book  Notices. — "Electricity  in  the  Service  of  Man." 
By  R.  MuUineux  Walmsley.  Vol.  II.  Section  1.  1913.  London  : 
Cassell  &  Co.,  Ltd.     Price  7s.  6d.  net. 

"Alternating-Current  Problems."  By  Louis  Cohen.  1913. 
London  :  Hill  Publishing  Co.     Price  12s.  6d.  net. 

"Dynamo  and  Motor  Attendants  and  their  Machines."  By 
Frank  Broadbent.  Seventh  edition.  1913.  London:  S.  Ren  tell 
and  Co.,  Ltd.     Price  Is.  6d.  net. 

"  Recent  Physical  Research."  By  David  0.ven.  London:  Mee- 
triciaji  Printing  and  Publishing  Co  ,  Ltd.     Price  3s.  6d.  net. 

"Second  Report  of  the  Institution  of  Civil  Engineers"  Committee 
on  Reinforced  Concrete."  1913.  London  :  Wm.  Clowes  &  Sons, 
Ltd.     Price  23.  6d.  net. 

''  Proceed'tJiqs  of  the  Engineering  Association  of  New  South 
Wales."     Vol.  XXVII.     Sydney  :  The  Association. 

"  Telephone  Cables."  By  J.  C.  Slippy.  1913.  Pittsburg,  Pa.  : 
The  Author.     Price  $2.50. 

^'  Prorpedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXII,  No.  10.  October,  1913.  New  York:  The  Institute. 
Price  $1.00. 

'•  The  Physical  Review."  Vol.  I[,  No.  3.  September,  1913. 
Lancaster,  Pa.  :  The  American  Physical  Society. 

"Atti  dell'Associazione  Elettrotecnica  Italiana."  Vol.  XVII, 
No.  18.  September  30th,  1913.  Milan:  Stucchi,  Ceretti  &  Co. 
Price  L.1.50. 

"  Elementary  Theory  of  Alternating-Current  Working."  By 
Capt.  G.  L.  Hali.  1913.  London  :  Electrician  Printing  and  Pub- 
lishing Co.     Price  3s.  6d.  net. 

"  Electric  Lighting."  By  A.  H.Avery,  1!I13.  London  :  Cassell 
anl  Co.,  Ltd.    Pfice2s.net.  I 

"Clock  Repairing  and  Making."  By  W.  J.  Garrard.  1914. 
London  :  Crosby  Lockwood  &  Son.     Price  4s.  6d.  net. 

"The  Principles  of  the  Application  of  Power  to  Road  Transport." 
By  II.  E.  Wimperis.  1913.  London  :  Constable  &  Co.,  Ltd.  Price 
4s.  6d.  net. 

''Mechanical  World  Pocket  Diary  and  Year  Book  for  1914." 
Manchester  :  Emmott  &  Co.,  Ltd.     Price  6d.  net. 

"  Transactions  of  the  Institution  of  Civil  Engineers  in  Ireland." 
Vol.  XXXIX.     Dublin  :  The  Institution. 


LIGHTING  and  POWER  NOTES. 


Acton. — Electricity  Accounts. — Mr.  S.  Lord,  accoun- 
tant to  the  U.D.C.,  with  regard  to  the  accounts  of  the  Metropolitan 
Electric  Supply  Co.,  Ltd ,  a  summary  of  which  appeared  in  the 
Electrical  Review  last  week,  has  furnished  Councillor  Hamilton, 
who  sent  in  a  question  in  regard  to  the  report,  with  the  following 
reply:  'The  actual  payments  during  the  year  1912  for  loans, 
instalments,  and  interest  on  the  loans  raised  by  the  Council  totalled 
£5,111.  Assuming  the  additional  capital  expenditure  by  the  com- 
pany since  the  date  of  the  transfer,  amounting  to  £33,362,  had 
been  made  by  the  Council,  and  had  been  borrowed  on  the  same 
terms  as  the  loans  already  raised  for  electricity  purposes,  the  annual 
repayments  therein  would  have  amounted  to  £2,068.  Deducting 
the  gross  profit  as  shown  by  the  company's  accounts,  viz.,  £2,97-1, 
the  chirge  upo.i  the  rates  would  have  been  .£  ^,205. ' 


Algeria. — Good  progress  is  being  made  with  the  erection 
of  the  central  station  which  is  being  established  at  Gran  by  the 
Socio' o  des  Exploitations  Electriques.  It  is  hoped  that  the  plant 
will  be  ready  for  operation  by  the  end  of  the  year. 

Argentina. — The  Cia  Anglo- Argentine  de  Electricidad 
has  made  a  proposal  to  the  Chivilcoy  Municipality  to  extend  elec- 
tric lighting  in  that  city  at  a  cost  of  about  $250,000,  which  would 
include  the  cost  of  new  machinery  in  the  power  house. — Beview  of 

the  Hirer  I'late. 

Australia. — The  Grafton  T.C.  is  considering  the  question 
of  supplying  the  town  with  electricity,  produced  by  water-power, 
at  an  estimated  cost  of  £11,000. 

The  Sydney  Municipal  Council  proposes  to  borrow  £250,000  for 
the  purposes  of  the  electric  lighting  undertaking. — Tenders. 

Barnes  (Surrey). — L.G.B.  Inquiry. — An  inquiry  was 

held  this  week  into  the  application  of  the  U.D.C.  for  a  loan  of 
£3,000  for  generating  plant,  &c.,  at  the  refuse  de.struc'or,  to  be 
utilised  in  connection  with  plant  for  making  paving  slabp, 

Barnsley. — The  T.C.  has  decide!  to  include  in  the  pro- 
visions of  a  Bill  to  be  promoted,  a  clause  enabling  the  Council  to 
sell,  let,  hire,  and  fix  electric  fittings,  apparatus,  &c.  When  the 
matter  came  before  the  Council,  Mr.  Mauddey  asked  whether  it  was 
the  intention  tta^  the  Council  should  set  up  shcpke<ping  in 
opposition  and  competition  with  tradesmen.  If  so,  he  shoula  oppose 
the  clause.  The  Mayor  replied  ithat  it  was  not  their  intention  to 
go  into  competition  with  private  traders  ;  they  were  simply  getting 
full  powers.    The  clause  was  agreed  tc. 

Bedford. — The  T.C.  has  decided  to  apply  to  the  L.G.B, 

for  a  loan  of  £600  for  transformers. 

Bradford. — New  Plant. — The  Electricity  Committee 
has  passed  the  following  resolution  : — "  That,  if  found  advisable,  a 
5,000  KW.  turbo-generator  be  substituted  for  the  3,000-KW.  turbo- 
generator recommended  in  the  engineer's  report  on  the  installation 
of  additional  plant  at  the  Valley  Road  Electricity  Works,  at  an 
estimated  additional  cost  of  £5,000." 

Canada. — The  International  Joint  Commission  mtt  in 
Ottawa  recently,  and  disposed  of  the  preliminary  hearing  of  the 
Michigan  and  Lake  Superior  Power  Co.  for  permission  to  build  a 
dam  at  Sault  Ste.  Marie,  and  granted  the  application  of  the  Olgoma 
Steel  Corporation  for  a  preliminary  hearing  for  a  request  to  build 
a  similar  dam  from  the  Canadian  side.  Tae  two  companies  each 
propose  to  build  a  dam  from  its  own  side  of  the  international 
boundary,  and  these  will  meet  in  the  centre  to  form  one  project. 
The  whole  will  result  in  a  considerable  diveision  of  water,  and 
further  hearings  will  ba  held  in  Sault  Ste.  Marie,  to  enable  local 
objections  to  the  scheme  to  be  hearr", 

Cliertsey. — The  B.  of  T.  has  asked  the  R.D.C.  if  it  has 

any  objection  to  the  revocation  of  the  extension  order  of  the 
Woking  Electric  Supply  Co.,  so  far  as  it  relates  to  the  parish  of 
Thorpe,  owing  to  the  powers  granted  not  having  been  exercised. 
The  Council  has  no  objection  to  the  revocation. 

Continental    Notes.— Germany. — Further    utilisation 

of  Bxvarian  water  reserves  is  in  contemplation.  The  Bayerischen 
Stickstaffwerken  A.G.  (Nitrogen  Co.),  located  in  Trostberg,  and  a 
Bavarian  financial  group,  have  secured  a  preliminary  conce-Jsion 
empowering  them  to  make  surveys  with  a  view  to  ut  lising 
the  last  section  of  waterfalls  on  the  Alz  River  between  the 
Tacherting  weir  and  the  watermeet  of  the  Alz  and  Salzach  Rivers, 
where  some  60,000  H.p.  may  be  developed.  This  scheme  was  con- 
sidered some  years  ago  by  the  Badische  Analin  und  Sodafabrik,  of 
Ludwigshafen,  but  was  relinquished  on  account  of  the  attendant 
cost  of  requiring  ground  and  other  incidental  expenses.  The 
present  scheme  is  practically  a  revival  of  the  former  one,  with  the 
difference  that  the  river  will  be  utilised  in .  two  sections.  The 
upper  section  will  be  developed  by  the  Bayerische  Co.,  which  has 
for  some  years  worked  the  falls  situated  between  Altenmarkt  and 
TachertiDg  for  the  supply  of  current  to  its  factories  located  in 
Trostberg  and  Tacherting,  where  the  Frank  Carosch  process  for  th^. 
production  of  manures,  nitrate  of  lime  and  sulphuric  acid,  is  carrei 
on.  The  present  hydro-electric  scheme  is  necessitated  by  this  pio- 
jectfd  enlargement  of  the  firm's  works.  The  remainder  of  the 
falls  between  Hirten  and  Holzfeld  will  be  utilised  by  the  financial 
group  before-mentioned  for  electro-thermic,  electrochemical  and 
chemical  purposes. — Zeit.  fur  des  Gesamte  Tnrhijicnwesen. 

Turkey. — Good  progress  is  being  made  with  the  construction  of 
the  new  central  electricity  station  in  Constantinople,  and  it  is 
hoped  soon  to  commence  the  supply  of  current  to  private  consumers. 
The  work  of  electrifying  the  tramway  system  is  also  well  in  hand, 
and  it  is  expected  that  it  will  again  be  opened  for  traffic  by  the 
end  of  the  year. 

France. — A  new  central  electricity  station,  which  will  supply 
current  for  lighting  and  power  purposes  in  the  Departments  of  the 
Somme  and  La  Seine  Inferieure,  and  for  the  operation  of  the 
electric  tramway  between  Eu  and  Treport,  has  just  been  com- 
pleted by  the  Socio'c  d'Electricite  de  Ricardie. 

La  Socic'.6  des  Acieries  de  Trignac  et  de  Caen  is  contemplating 
the  installation  of  a  number  of  electric  furnaces  for  refining  steel. 

Denmark. — The  Swedish  Government  has  granted  permission 
for  supplying  electricity  to  a  large  part  of  Seeland  from  the  water- 
falls of  Ilalland,  ria  Helsingborg,  through  submarine  cables  laid 
under  the  Sound  to  Elsinore. 
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Austria. — The  municipal  authorities  of  Marburg?,  Styria,  have 
secured  a  concession  to  utilise  the  water  power  of  the  River  Drau 
in  the  generation  of  electrical  enerpy  for  ligbtin^f  and  power  pur- 
poses.    It  is  stated  that  about  20,000  H.i'.  is  available. 

A  large  new  electricity-penerating'  station  is  at  present  h?in(f 
constructed  near  Zillingdorf,  in  conjunction  with  the  lipnite  mines 
of  the  Braunkohlen  Gesellschaft.  At  present  only  two  8,0COjf.p. 
steam  turbines  and  penerators,  built  by  the  ISrunner  Maschintn- 
fabrik  Gesellschaft,  of  Brunn,  are  beinp  installed,  but  provision  is 
being  made  for  doubling:  the  capacity  as  the  demand  increases. 
The  current  will  be  transmitted  to  Vienna  at  a  pressure  of  3.5,000 
volts,  and  first  stepped  down  to  r),,500  volts,  a  further  reduction 
in  voltage  to  that  required  for  lighting  and  power  purposes  in  the 
Austrian  capital  being  made  at  sub-transformer  stations. 

Spain.— An  Electrical  E.xhiiution. — The  muncipal  authori- 
ties of  Barcelona  have  voted  a  credit  of  £10,000  towards  the  cost 
of  organising  the  International  Electrical  Exhibition,  which  is  to  be 
held  in  that  city  in  1915. 

La  Sociedad  Hidroelectrica  del  Genii  is  the  name  of  a  new  com- 
pany, which  has  just  been  formed  in  Cordoba,  with  a  capital  of 
£120,000,  to  acquire  the  1,.500-n  p.  generating  station  alrfady 
established  on  the  River  Genii  and  the  concession  for  the  supply 
of  electrical  energy  for  lighting  and  power  purposes  in  the  prin- 
cipal towns  in  the  provinces  of  Seville  and  Cordoba.  The  plant 
is  to  be  extended  to  a  capacity  of  .'),0O0  h.i-  ,  the  contract  for  the 
supply  of  the  necessary  machinery  having  been  placed  with  the 
Allmanna  Sveneka  Co.,  of  Madrid. 

Dadley. — The   Elkcteical   llNDEiiTAKiNa   Sale. — A 

meeting  of  the  local  Traders'  Afsociation  was  held  last  week,  at 
which  a  letter  was  received  from  the  town  clerk  in  reference  to  the 
proponed  sale  of  the  Corporation's  electrical  undertaking.  The 
Association,  the  town  clerk  stated,  was  now  the  only  opponent  of 
the  sale.  The  Corporation  was  now  in  communication  with  the 
B.  of  T.,  and  he  asked,  on  behalf  of  the  Electrical  Committee,  that 
the  opposition  be  withdrawn,  thus  avoiding  the  town  being  put  to 
the  great  cost  which  an  ioquiry  would  involve.  After  discussion, 
a  resolution  was  adopted  agreeing  to  withdraw  all  opposition, 
but  expressing  the  opinion  that  the  Association  had  been  fully 
justified  in  the  action  it  had  taken. 

Workhouse  Lighting.— The  B.  of  G.  has  decided  to  consult  an 
expert  respecting  the  proposed  lighting  of  the  workhouse  by 
electricity. 

Eccles. — Application  having  been  made  by  the  manage- 
ments of  local  places  of  amusement  for  a  revision  of  the  terms  of 
supply  of  electricity,  the  Corporation  has  resolved  that  supplies  be 
given  at  the  present  terms,  at  the  flat  rate  of  4d.  per  unit,  on  the 
total  amount  consumed,  or,  in  the  alternative,  at  a  fixed  charge  of 
£7  per  KW.  of  the  maximum  rate  of  supply  demanded,  plus  lid. 
per  unit  consumed  at  the  option  of  the  consumer. 

Edinburgh. — Future  Extensions. — While  the  neces- 
sity for  an  addition  to  the  Corporation  generating  plant  is  admitted, 
the  question  has  arisen  among  the  members  of  the  Electric  Light- 
ing Committee  as  to  whether  extensions  should  be  carried  out  on 
the  vacant  ground  at  M'Donald  Road  station,  or  whether  a  new 
station  should  be  erected.  The  Committee  is  also  considering 
whether,  if  a  new  station  is  decided  on,  it  should  not  be  erected 
near  the  sea,  so  that  a  plentiful  supply  of  water  could  be  readily 
obtained.  Sir  Alex.  Kennedy  has  prepared  a  preliminary  report  on 
the  matter,  and  a  sub  Committee  will  now  go  into  the  merits  of 
1h^  whole  question. 

A  proposal  has  been  made  to  supply  direct  current  in  Portobello, 
but  the  city  electrical  engineer  reports  that  the  probable  demand 
for  electricity  does  not  justify  the  expenditure. 

Eritll. — The  gross  profit  for  the  hist  year's  working  of 
the  electricity  department  was  £8,473,  and  the  net  profit  £1,.')2'1. 
The  output  sold  was  2,477,590  units,  as  against  2,007, (i9!i  in  the 
previous  year.  The  results  obtained  from  fixed-price  lighting 
in  connection  with  31  houses  which  had  been  wired  and  fitted 
up,   are   stated   to   be   quite  satisfactory. 

Galashiels. — The  Galashiels  and  District  Electric  Supply 
Co.  has  been  formed  with  a  capital  of  £30,000.  The  directors 
include  Mr.  George  Balfour,  London.  A  prov.  order  is  to  be 
applied  for,  and  a  site  with  water  supply  has  bsen  secured  at 
Netherdale  Ilaugh,  close  to  the  railway.  The  power  station  will 
be  equipped  with  plant  having  a  capacity  of  1,4U0  h  p.,  and  the 
buildings  are  to  be  sufficient  to  Accommodate  plant  of  a  capacity 
of  4,000  H.P.  It  is  calculated  that  the  company  will  begin  with 
from  GOO  to  800  connections.  Various  mills  are  expected  to  pur- 
chase all  their  power.  Mr.  Kenneth  Sanderson,  Edinburgh,  is 
secretary  to  the  new  company. 

GlasffOW. — The  Electricity  Committee  is  purchasing 
stokers  from  the  American  Eogineering  Co.  Mr.  Lackie,  the  Cor- 
poration engineer,  saw  this  type  of  stoker  during  his  recent  visit  to 
America,  and  one  pair  of  boilers  will  be  (quipped,  at  a  cost  cf 
£1,400,  on  the  understanding  that  if  the  stckfrs  do  not  prove 
satisfactory  the  company  is  to  remove  them  free  of  cost. 

Greetland    (near    Halifax).— Pi  blic  Ligetixg.— A 

ratepayers'  meeting  has  been  called  at  Upper  Greetland  to  consider 
the  public  lighting  of  the  town.  Proposals  for  both  electric  and 
gas  lighting  will  be  submitted. 

Grimsby, — The  Public  Lighting  Committee  has  recom- 
mended the  extension  of  the  supply  mains  in  Wellington  Street,  at 
a  cost  of  £1.000. 


Hall t IX. — The  Tramways  and  Kiectricity  Committc-e  has 
decided  that  on  and  after  the  end  of  December  quarter,  1913,  the 
charges  for  the  supply  of  electricity  for  lighting'  pnrpoBMi  within 
the  borough  be  as  follows  :— Accountu  up  to  1  2  •>  anitsper  qiurter. 
4d.  per  unit,  current  in  excess  of  1  20o  unit»  per  quarter  2<J..  aad 
that  a  discount  of  :.  per  cent,  be  allowed  on  all  acconnta  if  r^Id 
within  the  prescribed  time. 

Japan,  —  The  establishment  of  a  second  power 
plant  to  serve  Taihoku  (Foimoea)  is  contemplated,  partly  as  » 
reserve  against  interruption  of  the  original  plant  by  fi^<,di!  and 
partly  to  provide  for  the  continually  ir.<'  ;n 

the  vici '.ity  ;  the  ccst  is  estimated  at    /  ,lr. 

Journal. 

The  construction  of  the  hydro-electric  generating  atation 
which  is  being  established  by  the  Inawaehiro  Water  Power 
Co.  is  making  steady  progress,  and  the  plant  is  expected  to  be  com- 
pleted about  the  middle  of  next  year.  It  is  stated  that  th<'  Tokio 
Electric     Light   Co.   ban  already   contracted   to   takf;  p, 

for    10    years    from    the    new    station,    and    that    th».  rn- 

ment  railway  authorities,  in  view  of  the  electrification  of  the 
Itsya  Pass  section  of  the  Oshu  main  line,  have  also  contracted  for 
the  supply  of  the  necefsary  electrical  energy. 

A  new  company  is  in  course  of  formation  with  a  capital  of 
£700.000,  and  the  title  of  Lake  Biwa  Water  Power  Co.,  to 
establifch  a  plant  to  ntilife  the  water  power  of  the  upper  reaches 
of  the  River  Ujigawa.  It  is  said  that  20,0Cu  h.p.  will  be  trane- 
mitted  for  power  purposes  in  the  city  of  Osaka. 

kenilworth. — The  T.C.  has  adopted  a  rccomraendation 

not  to  apply  for  a  prov.  order  for  electric  supply,  but  to  adviee  it 
upon  the  negotiations  with  the  Midland  Electric  Co.,  it  baa 
appointed  Mr  J.  C.  Bandry,  of  Edgbaetcn,  as  consulting  electrician, 
provided  a  suitable  fee  can  be  arranged. 

Leicester. — L.G.B.  Inquiry. — An  inquiry  was  held  on 
October  24th  into  the  application  of  the  Corporation  to  borrow 
£.52,350  for  additional  plant.  The  Inspector.  Mr.  H  R.  Hooper, 
took  exception  to  the  arrangement  of  keeping  separate  capital 
accounts  for  the  Aylestone  and  Lero  power  static ns,  and  suggested 
that  one  capital  account  should  serve  for  boTl.  There  was  a 
balance  of  some  thousands  sarcticned  for  mains  at  Aylestone,  and 
they  were  now  asking  for  £17.C0O  for  mains  for  the  Lero  station. 
The  tramways  should  in  future  be  looked  on  as  a  consumer,  and 
both  stations  be  regarded  as  one.  He  further  warned  them  that 
the  Board  would  never  sanction  a  further  loan  until  the  outstanding 
loan  on  obsolete  plant  at  Aylestone  had  been  paid  cff  ;  he  suggested 
that  this  should  be  possible  in  two  years'  time. 

The  T.C.  is  seeking  powers  to  extend  the  area  of  surply  for  elec- 
tricity, so  as  to  include  the  parishes  of  Birstall,  Hamberatone, 
Evington  Oadby  and  New  Parks. 

Llanfairfechan. — E.L.     Scheme. — The     U.D.C.    has 

decided  to  apply  for  a  prov.  order  for  electric  fupply  in  the  dis- 
trict, the  scheme  being  estimated  to  cost  £5,50O.  It  is  prop'sed 
to  light  the  chief  streets  by  electricity. 

London. — St.  Paxcras. — Up-to-date  flame  arc  lamps  are 
to  be  substituted  for  the  present  mode  of  lighting  in  Hampetead 
Road  and  Charlton  Street,  at  an  estimated  cost  of  £226.  The 
Electricity  Committee  recommends  the  adoption  of  a  scheme  for 
supplying  and  maintaining  outside  electric  arc  lamps.  It  is  pro- 
posed to  make  the  annual  ma.'  tenance  charge  £S  10.-=.,  £9  93.  t^d. ; 
£10  14p.  5d.,  £11  18s.  Id,  and  £13  Is.  lOd.  for  one  lO-smpere  arc 
lamp  (equal  to  three  high-pressure  gas  lamps  of  the  u.«nal  c  P.), 
burning  six  days  a  week  from  dusk  until  8,  8.30,  9,  0  30  and  10  o'cloc!^ 
respectively.  Beyond  theee  hours  will  be  charged  at  2id.  per  lamp 
per  hour.  In  cases  where  consumers  desire  a  less  number  of  i  re 
lamps  than  four  hours  in  series,  high-power  incandescent  lamps  are 
to  be  adopted,  with  maintenance  charges  at  the  rate  of  £7  I03., 
£8  12s.  6d.,  £lu,  £11  .">?.  and  £12  15s.  per  lamp  per  annum,  the 
charge  for  extifa  burning  hours  being  the  saire  as  above.  For  the 
purpose  of  comparison  the  Committee  states  that  the  ccst  of  three 
high-pressure  gas  lamps  is  usually  £20  per  annum,  only  allowing 
for  SOO  hours'  burning. 

Poplar. — The  5  per  cent,  allowance  made  to  the  electricity 
department  in  respect  of  the  management  of  public  'ighting.  is.  in 
future,  to  be  calculated  yearly  on  the  savings  effected  on  the  sum 
of  £2,663  for  cost  of  maintenance,  exclusive  of  current. 

Hackney.— Loan  Sanctions.— The  Finance  Committee  of  the 
L.C.C.has  recommended  the  Council  to  sanction  the  borrowing  by 
the  B.C.  of  £5>vlS  for  the  purpose*  of  the  electricity  nndertakii>g, 
£31,150  is  for  mains,  £16,;%.'0  for  plajit   and   £ii  •">32  for  buildings. 

IlAMPSTEAn. — The  B  C.  has  decided  to  let  out  cooking  apparatus 
on  hire,  with  a  view  to  encouraging  the  use  of  electricity. 

Shoreditch.- A  loan  of  £6,706  is  to  be  taken  up  from  the 
L  C.C.  for  electricity  mains.  The  L.C.C.  is  to  l)e  aeked  to  sanction 
the  borrowirg  of  £4  05S  to  cover  expenditure  on  small  mains  ex- 
tensions and  house  connections. 

Batteksea. — The  Electricity  Committee  reports  having  had 
under  consideration  for  seme  time  past  the  question  of  wiring  and 
fitting  up  of  the  premises  of  the  Councils  present  and  prrspective 
consumers  under  the  provisions  of  the  L.C.C.  (General  Powers') 
Act.  l'.»06.  It  also  had  under  consideration  a  scheme  submitted  by 
tie  electrical  engineer  for  the  provision,  fixing  and  mainterance 
of  arc  and  metal  lamps  and  supply  of  the  necesfary 
current  at  an  inclusive  charge  per  annum,  for  ott- 
side  lighting.  Under  this  scheme  it  is  proposed  at  the  com- 
mencement to  undertake  wiring  work  through  contractors, 
the  electricity  department  dealing  with  the  supply  of  appa- 
ratus and  maintenance  work,  and  with  minor  cases  of  wiring  which 


70-2 


THE     ELECTRICAL     EEVIEW.      [Vol.73,    No.  1,875,  October  31, 1913. 


could  not  be  tendered  for  conveniently.  The  Committee  recommends 
that  the  scheme  prepared  by  the  engineer  be  approved  and  adopted 
at  an  expenditure  not  exceeding:  £500.  The  lligrhways  Committee 
reports  havinfr  had  under  consideration  a  scheme  of  the  Electricity 
Committee  for  ligrhtinpr  by  electricity  the  streets  in  the  Borough 
where  electric  mains  for  street  ligfhtingf  are  already  laid  and  which 
are  at  present  lit  by  gas.  The  lamps  proposed  to  be  installed  are  of 
the  same  illuminatinjr  power  as  those  used  by  the  Council  for 
certain  streets  in  Nine  Elms,  and  tlie  charge  offered  is  at  the  rate  of 
£2  14s.  Gd.  per  lamp  per  annum — 28.  (id.  of  the  charge  representing 
repayment  of  cost  of  installation.  Before  submitting  a  recom- 
mendation to  the  Council  involving  so  large  a  number  of  lamps, 
namely,  29,^,  as  would  be  affected  by  the  conversion  in  all  the  streets 
in  question,  the  Committee  desires  to  have  an  opportunity  of  seeing 
how  the  type  of  lamp  offered  compares  in  illuminating  power,  &c., 
with  the  gas  lamps  which  would  be  displaced.  Under  these  circum- 
stances it  has  adjourned  the  consideration  of  the  general  scheme 
until  the  present  method  of  lighting  has  been  compared  with  the 
lamps  at  Nine  Elms.  The  proposal  has  resulted  in  a  deputation  of 
gas  workers  protesting  against  the  scheme. 

Loa^hrea. — A  Committee  has  been  formed  to  go  into 
Messrs.  Edmundson's  offer  to  install  electric  lighting  in  the  town. 
The  estimated  cost  is  about  £2,000. 

Lythani. — The  Council  has  decided  not  to  take  elec- 
tricity in  bulk  from  the  St.  Annes'  Council,  and  it  is  reported  that 
a  decision  has  been  come  to  to  erect  a  generating  station  at  Lytham, 
The  estimated  cost  of  plant  and  cables  is  approximately  £15,000. 

Maj^uiresbridge  (FermaDagh). — Steps  are  about  to  be 

taken  to  supply  the  village  with  electricity. — Fermanagh  Times. 

Maidenhead. — Workhousp:  Lighting. — The  B.  of  G. 

has  decided  to  obtain  alternative  estimates  for  lighting  the  new 
workhouse  laundry  by  electricity  or  gas. 

Maidstone. — L.G.B.  Inquiry. — An  inquiry  was  held 
last  week  into  the  application  of  the  T.C.  for  a  loan  of  £6,120  for 
electricity  purposes,  including  £4,646  for  an  engine  and  generator. 
The  Town  Clerk  intimated  that  there  would  be  an  early  applica- 
tion for  another  loan  of  £4,000  for  mains  and  services.  There  was 
no  opposition. 

Manchester. — Half  a  Year's  Progress. — The  half- 
yearly  statement  shows  remarkable  progress.  The  electricity  sold 
amounted  to  ,53,762,108  units,  or  6,614,851  more  than  in  the  corres- 
ponding period  of  last  year.  The  income  was  approximately 
£216,426,  an  increase  of  £17,710.  This  increase  is  higher  than  the 
Committee,  six  months  ago,  estimated  as  the  increase  in  revenue 
for  the  whole  year.  The  quantity  of  electricity  generated  during 
the  half-year  was  nearly  70,000,000  units,  or  8,278,240  more  than  in 
the  corresponding  period  of  last  year. 

Attheannual  meeting  of  the  Manchester  Smoke  Abatement  League 
on  October  22nd,  a  letter  was  received  from  Sir  Charles  Macara,  Presi- 
dent of  the  Federation  of  Master  Cotton  Spinners'  and  Manufacturers' 
Association,  in  which  he  said  : — "  I  would  have  liked  to  have  added 
my  testimony  to  the  value  of  the  electrical  driving  of  machinery. 
One  of  the  mills  with  which  I  am  connected  in  Ancoats  has  been 
driven  by  electricity,  supplied  by  the  Corporation,  for  six  years, 
and  other  firms  in  the  same  neighbourhood,  I  understand,  have 
followed.  I  am  convinced  that  if  this  were  generally  adopted,  it 
would  add  very  materially  to  the  purification  of  the  atmosphere  in 
that  densely-populated  district." 

Middleton. — It  is  reported  that  the  amount  of  elec- 
tricity required  by  the  Calico  Printers'  Association,  and  which  the 
T.C.  can  now  supply  by  reason  of  the  arrangement  with  Man- 
chester, may  be  two  million  units  per  annum. 

Norwich.— E.H.T.  Supply.— The  T.C.  has  applied  to 
the  L.G.B.  for  a  loan  of  £6,000  for  mains,  and  for  £4,000  for  other 
purposes.  The  B.  of  T.  has  also  been  asked  to  consent  to  the  laying 
of  mains  for  extra-high-pressure  supply  and  the  establishment  of 
sub-stations. 

Ormskirk. — The  B,  of  G,  has  decided  to  apply  to  the 
L  G.B.  for  sanction  to  the  borrowing  of  £1,000  for  the  installation 
of  new  generator,  gas  engine,  and  water-softening  plant. 

Plymouth. — Loan  Sanction,  &g. — At  a  meeting  of  the 
Electricity  Committee  on  October  24th,  it  was  reported  that  the 
L.G.B.  had  sanctioned  the  borrowing  of  £5,500  for  an  extension  of 
plant  at  the  electricity  works.  The  quarterly  report  of  the  electrical 
engineer  showed  a  sale  of  669,712  unit?,  and  estimated  receipts 
£6,192,  compared  with  582,956  units  sold  and  £5,653  received  in 
the  corresponding  period  of  last  year.  There  was  an  increase  in 
the  consumption  of  current  under  every  head,  the  supply  for 
private  motors  having  nearly  doubled  in  the  year.  At  the  end  of 
the  quarter  there  was  1,660  consumers  and  113,152  lamp  con- 
nections, as  against  1,503  consumers  and  104,985  lamp  connections 
a  year  ago. 

Salford. — Bulk    Supply,    &c. — The    T.C.    is    to    be 

asked  to  confirm  an  agreement  for  the  supply  to  the  Corporation 
of  electrical  energy  in  bulk  by  the  Lancashire  Elf  ctric  Power  Co. 
A  resolution  is  also  to  be  submitted  to  the  Council  directing  that 
applications  be  made  to  the  L.G.B.  for  sanction  to  borrow  £10,500 
for  the  purpose  of  affording  an  additional  eupply  of  energy  to 
No.  9  dock  of  the  Manchester  Ship  Canal  Co.,  and  also  £3,000  for 
the  purpose  of  affording  a  three-phase  supply  in  the  Ordsal 
district. 


Shipston-on-Stour. — The  R.D.C.  has  approved  a  draft 
agreement  with  the  E.L.  Co.,  with  the  addition  of  one  clause,  and 
the  reduction  of  the  acknowledgment  fee  of  £1  Is.  to  lOs.  6d. 

Southampton. — Proposed   Loans. — Application    is  to 

to  made  to  the  L  G.B.  for  sanction  to  borrow  £6,0o0,  in  lieu  of 
£3,000,  previously  agreed  to,  for  services,  and  £8,000,  in  lieu  of 
£3,o00,  for  mains  ;  also  for  sanction  to  borrow  £1,000,  for  cable 
required  in  connection  with  the  supply  of  current  to  the  works  of 
Pirelli,  Ltd. 

South     Shields. — L.G.B,    Inquiry. — An   inquiry   was 

held  before  Mr.  T.  C.  Ekin  on  October  2Stb,  in  respect  to  the  appli- 
cation of  the  T.C.  for  sanction  to  borrow  £33,305  for  the  extension  of 
plant  at  the  electricity  works.  The  town  clerk  explained  that 
£30,000  was  for  the  extension  of  the  generating  plant,  the  balance 
being  to  cover  excess  of  expen^Jiture  on  works  already  carried  out. 
Notwithstanding  the  recent  extension?,  the  demand  on  the  plant 
has  been  so  great  that  further  extensions  are  now  necessary.  During 
the  17  years  that  the  works  had  been  in  existence,  the  sum  of 
£1,600  had  been  repaid  to  the  rates,  and  the  remainder  had  been 
carried  to  the  reserve  fund,  which  amounted  to  £12,845.  In 
addition  to  the  reserve  fund  they  had  reduced  the  capital  expendi- 
ture from  £191,975  to  £118,597.  The  maximum  demand  upon  the 
station  had  more  than  once  exceeded  the  normal  capacity  of  the 
plant,  allowing  for  the  proper  reserve.  That  had  been  parti- 
cularly the  case  on  the  direct-current  side  where  the  maximum 
aemands  bad  been  already  1,350  kw.  on  the  turbine,  the  normal 
capacity  of  which  was  only  1,C00  kw.  It  was  therefore  proposed 
to  install  a  new  turbo-generator  set  of  2,C0O  kw.,  which  would 
operate  two  generators  in  tandem,  and  two  water-tube  boilers, 
with  economisers  and  coal  conveyors,  and  electric  circulating 
water  pumps.  Mr.  H.  A.  Ellis,  the  borough  electrical  engineer, 
gave  evidence  in  support  of  the  town  clerk's  statement,  and,  there 
being  no  opposition,  the  inquiry  closed. 

South  Wales. — Storm   Damage. — A  hurricane  which 

swept  through  the  Taff  and  Rhondda  valleys  on  Monday  night  did 
considerable  damage  to  electric  power  stations,  and  in  the  valley 
of  the  Aber  four  townships  were  without  the  usual  electric  supply, 
Bargoed  in  the  Rhymney  valley  being  similarly  affected. 

Stalj'bridffe. — At  a  meeting  of  the  Joint  Board  on 
October  23rd,  the  chairman  replying  to  a  vote  of  thanks  for  his 
services  during  the  past  year,  said  he  was  expecting  the  extensions 
at  the  generating  station  to  be  completed  by  the  end  of  the  year. 
They  were  putting  one  turbine  down  out  of  revenue,  and  they  were 
expecting  the  cost  would  be  paid  out  of  this  year's  work,  so  that 
there  would  be  no  interest  or  sinking  fund  to  pay. 

Tei^nmouth. — Proposed  Electric  Light  Scheme. — 

The  Urban  Council  has  received  a  special  report  from  Mr,  E,  M. 
Lacey  regarding  a  supply  of  electricity  for  the  district,  including 
Shaldon,  which  lies  on  the  other  side  of  the  River  Teign.  Mr. 
Lacey  advised  that  in  the  initial  stages  the  area  of  supply  should 
be  confined  to  those  portions  of  the  district  from  which  there  would 
be  a  profitable  demand — the  shopping  centre,  hotels  and  the  private 
residences  on  the  sea  front.  He  recommended  that  a  portion  of 
the  district  should  be  supplied  through  underground  cables,  and  the 
outlying  portions  of  the  town,  as  well  as  Shaldon,  by  overhead 
wires.  Dealing  with  the  capital  expenditure,  Mr.  Lacey  estimated 
the  work  for  both  Teignmouth  and  Shaldon  to  ccst  £20,800,  In 
the  event  of  Shaldon  having  a  small  power  station,  which  he  did 
not  advise,  the  cost  would  be  £3,900.  Mr.  Lacey  also  gave  some 
figures  of  estimated  receipts  and  expenditure  : — Firt-t  year : 
Receipts,  £2,455;  expenditure,  £2,435.  Second  year:  Receipts, 
£3,320;  expenditure,  £2,715.  Third  year:  Receipts,  £4,391;  ex- 
penditure, £2,817.  For  the  larger  district  the  cost  would  be  6d. 
per  unit,  reducing  to  5d.  It  was  decided  that  the  members  of  the 
Council  be  supplied  with  copies  of  the  report,  and  that  the  subject 
be  considered  at  another  meeting.  * 

Torpoint. — After  considering  a  proposed  agreement  for 
electric  lighting  with  the  E.L.  Co.,  the  U.D.C.  has  decided  to  refer 
the  doc'-.ment  back  for  the  insertion  of  the  names  of  the  promoters 
of  the  company. 

Walthamstow. — Proposed  Lo^n. — Application  is  to 
be  made  to  the  L.G.B.  for  sanction  to  the  borrowing  of  £2,320  for 
mains  extensions  and  house  services  during  the  next  three  years. 
The  question  of  altering  the  price  of  current  supplied  to  the  ti-am- 
ways  department  is  under  consideration. 

Waterford. — Prov.  Order. — The  .  Corporation  has 
decided  to  apply  for  a  prov,  order  for  the  proposed  electric  lighting 
scheme. 

Willesden. — The  Electricity  Committee  has  decided  in 
future  to  supply  all  electrical  contractors  requiring  energy  solely 
for  advertisement  purposes,  at  the  rate  of  l^d.  per  unit.  Having 
considered  a  report  of  the  electrical  engineer  upon  a  deputiation  he 
had  interviewed  with  reference  to  the  practicability  of  introducing 
special  charges  for  outside  lighting  to  meet  the  competition  of  the 
Gas  Light  and  Coke  Co.  in  supplying,  maintaining  and  extinguishing 
high  candle-power  lamps,  the  Committee  states  that  it  is  unable  to 
submit  terms  low  enough  to  compete  with  the  Gas  Co, 

Woodford  (Essex). — The  U.D.C,  has  deferred  a  recom- 
mendation in  favour  of  a  supply  of  electricity  for  the  town,  pending 
the  approval  of  the  intended  prov.  order  by  the  Council, 
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TRAMWAY  and  RAILWAY  NOTES 


Ar<!,'entina. — It  is  cxi)ecte(l  that  the  first  section  of  the 
electric  tube  railway  between  the  F'la/.a  de  Mayo  and  Plaza  Once 
will  be  opened  to  public  service  towards  the  end  of  November. 

The  Chamber  of  Deputies  of  the  Province  of  San  Juan  has  sanc- 
tioned a  law  authorisinp:  the  construction  of  an  electric  tramway 
line  in  the  capital  of  the  province. 

Barnsley. — The  Barnsley  and  District  Electric  Traction 
Co.  has  applied  for  permission  from  theWombwell  U.D  C.  to  augment 
its  service  between  Barnsley  and  Wombwell  by  the  addition  of  IT) 
vehicles. 

BartOD. — Local  Tramway   RATiNr;. — At  the  meeting 

of  the  Guardians  on  the  22nd  inst.,  the  clerk  was  afked  the 
figures  relative  to  the  dismissal  of  the  appeal  by  the  Salford 
Corporation  against  the  rating  of  the  tramways.  He  stated  that 
the  rate  for  Eccles  against  which  the  appeal  was  made,  was  £1,85:5, 
and  the  Salford  Corporation  set  up  a  contention  that  it  ought  not 
to  be  rated  at  all.  Since  £1,85:^  was  adopted,  the  valuer  had 
increased  the  amount  to  £3,.">00,  but  that  was  not  the  subject  of 
the  appeal.  The  important  point  involved  in  the  discussion  was 
relative  to  the  contention  of  the  Salford  Corporation  that  the 
Swinton  and  Eccles  lines  of  tramways  were  to  be  treated  as 
separate  entities,  and  not  heJd  to  be  part  of  the  whole  system  of  the 
Salford  tramways.  The  Barton  Assessment  Committee  adopted 
the  opposite  contention,  and  that  had  been  upheld. 

The  clerk  stated  that  other  unions  considered  the  question  at  issue 
so  vital  to  themselves  that  Haslingden,  Blackburn,  Aahton-under- 
Lyne,  Fylde,  Bury,  Rochdale,  Todmorden,  Warrington  and  Salford 
had  arranged  to  enter  into  an  agreement  to  give  the  Barton  Vnion 
financial  co-operation.  In  reply  to  a  Guardian,  who  afked  if  the 
rate  would  be  increased  to  £:{,500,  the  clerk  said  that  would  have 
to  be  considered  by  the  Assessment  Committee. 

Birmingbaiii. — 'J'he  Tramways  Committee  has  decided 
to  allow  "  strap-hangers "  to  the  number  of  six  per  car,  before 
9.:50  a.m. 

Bolton. — The  Corporation  intends  to  promote  in  the 
next  session  of  Parliament  a  Bill,  authorising,  among  other  works, 
the  construction  of  various  new  tramways. 

Bradford. — The  Tramways  Committee  has  entered  into 
an  arrangement  with  the  owner  of  premises  in  Forster  Square  to 
lease  the  property  to  the  Corporation  for  a  further  period  of  five 
years,  these  premises  to  be  used  as  tramway  offices  as  at  present. 

The  Committee  has  also  decided  to  accede  to  the  application  of  the 
Bradford  Postmaster  with  respect  to  the  conveyance  of  mails 
between  Bradford  and  Shipley  by  tramcar. 

Brazil. — About  18  months  ago  Messrs.  Dodsworth  &  Co., 
of  Rio  de  Janeiro,  were  g^ranted  the  work  of  installing  a  new  elec- 
tric tramway  and  lighting  system  in  Pernambuco,  and  it  was 
arranged  that  Messrs.  J.  (i.  White  &  Co.  should  do  the  construction 
work.  The  foundation  for  the  power  house  is  now  being  built,  and 
surveys  are  being  made  for  the  car  barns  and  track,  a  portion  of 
which  has  already  been  laid.  The  gauge  is  1  m.  ;  English  cars  will 
be  used,  but  the  power  machinery  and  rails  are  all  of  American 
manufacture.  The  power  plant  will  generate  4,00o  h.p. — South 
American  Journal, 

Canada. — The  Canadian  Northern  Kailway  has  let  a  con- 
tract to  the. Canadian  Ceneral  Electric  Co.  for  the  electrification  of 
the  tunnel  and  the  terminal  beneath  Mount  Royal.  The  contract 
amounts  to  about  $800,000,  and  calls  for  seven  electric  locomotives 
and  eight  cars  for  the  local  service.  Trains  are  to  be  running 
within  a  year,  and  a  7-minute  service  is  to  be  provided  through  the 
4-mile  tunnel. 

The  Canadian  Pacific  Railway  is  also  making  arrangements 
with  the  General  Electric  Co.  for  the  electrification  of  the  new 
short  tunnel  route  over  the  Rocky  Mountains.  With  the 
development  of  Canadian  water-powers  now  proceeding,  the  elec- 
trification of  Canadian  railways  is  expected  to  proceed  rapidly. 

The  Government  has  abandoned  the  intention  of  completely  elec- 
trifying the  Hudson  Bay  Railway  now  under  construction.  There 
are  plenty  of  water-powers  along  the  route,  but  a  committee  has 
just  reported  that  the  electrification  of  the  route  is  not  feasible. 
The  grounds  of  this  decision  are  not  given.  Theie  is  no  coal  in  the 
district  through  which  the  road  runs,  nor,  in  fact,  in  all  the  North- 
West,  except  a  low-grade  lignite. 

Castleford. — The  Yorkshire  (W.U.)  Tramways  Co.  has 
given  an  undertaking  to  the  U.D.C.  that  it  will  overhaul  the  track 
in  the  Castleford  area,  and  put  it  in  good  condition,  approximately 
about  April,  and  in  the  meantime  take  up  the  Church  Street  track, 
double  the  track  in  Beancroft  Road,  and  do  really  urgent  repairs. 
The  Council  has  accepted  this  undertaking. 

China. — Kailless  SKUVICE^^. — The  Shanghai  Electric 
Construction  Co.,  Ltd.,  is  at  present  making  some  trials  of  rail  less 
electric  traction.  If  these  prove  successful,  it  is  proposed  to 
start  a  number  of  services  of  trolley  'bufcs  along  routes  which  are 
too  narrow  to  permit  of  the  construction  of  tramways. 

Continental    Notes. — Austria. — The    State    Railway 

Administration  has  planned  the  utilisation  of  the  whole  of  the 
water-power  of  the  Stubach  and  its  feeders,  save  the  Odbach,  for 
the  generation  of  electrical  energy  for  railway  driving  purposes.     By 


the  conatraction  of  storage  renervoini  a  conitant  oatpot  of  aome 
1<;,000  H.v.  will  be  attained.-    D-r  Elektrutechnik'^. 

GKa.MA.NY.— Good  progrewj  is  beinir  made  with  the  adopti«ii  of 
electric  traction  on  the  mountain  sections  of  the  railways  in  SilesuL 
The  first  line,  that  between  Konigt-zelt  and  Dittftrsbach,  is  apprtMch- 
ing  completion,  and  trial  runs  over  it  are  eiper,-ted  to  be  made 
early  in  the  new  year.  The  next  .-i^^tionM  to  be  completed  will  be 
the  Dittersbach-Hirchberg  :  Nieder  .Salzbrnnn-Halfjstadt ;  Rabb«ak- 
Lieben  ;  and  Hirchberg-Grunthal.  These  line»  are  expected  to  be 
ready  for  operation  by  the  spring,  while  sereral  othera  will  be 
opened  for  traffic  in  the  autumn. 

The  Western  section  of  the  Great  Berlin  Underground  Electric 
Kailway,  between  Dahlem,  Witbergplatz  and  UhlandfltraMe,  haa 
just  been  opened  for  traffic. 

A  number  of  new  electric  taiicabs  have  lately  been  placed  in 
service  in  Berlin.  They  are  four-wheel  machines  built  by  Measn. 
Gebhardt  ^:  Harhorn,  of  Schoneberg. 

Dublin. — The  Tramway  Co.'s  returns  to  the  iMh.  inst. 
show  a  decrease,  through  the  strike,  of  £12,781.  Last  week  the 
service  was  almost  complete,  but,  according  to  the  Morning  Port, 
many  people  are  etill  afraid  to  use  the  cars. 

Edinbur«:h. — A  petrol -electric  "bus  service  is  to  be  run 
on  the  Newington  route,  and  a  garage  will  be  erected  to  hold  seven 
cars.  The  cost  of  the  "buses  is  estimated  at  £.5,000,  and  of  the 
garage  at  £1,500.     A  10-minute  service  will  be  given. 

Erith. — The  year's  working  of  the  tramways  nndt-ruKing 
resulted  in  a  gross  profit  of  £},lot;  ;  after  meeting  loan  and  inter- 
running  charges,  the  net  result  was  a  deficit  of  £2,142,  which, 
however,  was  some  H^kl  better  than  in  the  previous  year. 

Glasg^OW. — The  electors  of  Busby  and  Clarkston  have 
decided  in  favour  of  the  extension  of  the  Corporation  tramways  to 
the  Sheddens. 

The  Corporation  is  to  consider  a  proposal  for  tunnelling  from 
Gibson  Street  to  Byres  Road,  for  the  construction  of  tramways. 

Greenock. —  PRorosED  Tramways  Pircha.se.  —  The 

Corporation  has  received  expert  advice  which  confirms  the  opinion 
that  it  would  be  advisable,  from  a  financial  point  of  view,  to 
municipalise  the  tramways  undertaking  at  the  present  break  in  the 

lease. 

Halifax.— S].\-    Months'    Working.— For    the    sLt 

months  ended  September  30th,  the  income  from  the  tramways 
amounted  to  £58,147.  The  expenditure  was  £49,742,  leaving  a 
profit  of  £S,405.  From  the  motor-' buses  there  was  a  loss  on  the 
six  months  of  £240,  the  total  income  being  £1,413,  and  the 
expenditure  £1,()53. 

The  Tramways  Committee  has  decided  to  relay  the  track  in 
several  streets,  at  a  total  cost  of  £  1,500. 

Haslingden. — As  a  result  of  a  conference  between 
representatives  of  the  Corporations  of  Accrington,  Haslingden  and 
Rawtenstall,  it  has  been  agreed  to  continue  the  preeent  10- minutes 
service  of  cars  from  2  o'clock  each  day  for  one  year,  on  condition 
that  the  Rawtenstall  Corporation  will  forego  its  claim  for  the  pay- 
ment of  the  difference  in  current  consumption,  alleged  to  arise 
through  the  use  of  the  regenerative  system  of  control  on  Rawten- 
stall cars  running  through  Haslingden.  Councillor  Waddington, 
at  a  meeting  of  the  T.C.  on  October  22nd,  said  the  arrangement 
was  satisfactory,  in  that  tl  rough-running  would  be  continued,  but, 
in  the  financial  sense,  there  would  be  a  loss.  They  hoped,  however, 
if  the  financial  lots  continued  to  be  serious,  that  at  the  end  of  next 
year  the  Rawtenstall  representatives  would  meet  them  and  let 
them  have  a  time-table  which  would  give  the  minimum  of  loss. 

Japan. — Owing  to  the  extension  of  the  electric  tramways 
in  and  |around  Tokic,  the  present  output  of  20,00"  a  r.  from  the 
plant  of  the  Kenagawa  Water  Power  Co.  has  become  insufficient  to 
meet  the  requirements.  As  a  result  two  new  turbines  and 
generators  have  just  been  installed,  whii-n  will  practically  double 
the  company's  plant  capacity. 

An  application  has  been  made  to  the  Tokio  Prefcotural 
authorities  for  a  concession  to  construct  and  woik  an  electric 
elevated  mono-rail  tramway  between  Neno  and  Asakusa,  a  distance 
of  nearly  two  miles.  The  scheme  has  been  orawn  up  by  Mr. 
Okayama  Jlasaysu,  who  has  recently  returned  frcm  Europe,  where 
he  made  an  investigation  into  various  systems  of  electric  traction. 

Leeds. — Two  Corporation  tramcars  were  in  collision  last 
Saturday  morning,  owing  to  the  mist.  Near  Kirkstall  Abbey  a 
oar  ran  into  the  back  of  a  dray  belonging  to  the  Leeds  Co-operative 
Society,  and  the  driver  was  knocked  under  the  dray  :  while  in  York 
Road,  also,  a  car  collided  with  a  coal  cart 

Leicester. — The  Tramways  Committee  has  recommended 
the  Council  to  purchase  10  new  tramcars,  at  an  estimated  cost  of 
£7,000. 

London.— Stepney, — The  B.C.   has  consented  to  the 

proposed  extension  of  the  tramways  from  the  Aldgate  terminus  to 
a  point  near  Mark  Lane  Station. 

Proposed  Cryst.xl  Palace  Tube.— The  Lord  Mayor,  in  a 
letter  to  the  Camberwell  B.C.  on  the  subject  of  the  acquisition  of 
the  Palace,  stated  that  the  Underground  Railways  Co.  was  pre- 
pared to  continue  the  present  tube  railway  from  the  Elephant  and 
Castle  through  Dulwich  and  Sydenham  to  the  Norwood  end  of  the 
Palace,  provided  it  was  supported  by  the  districts  concerned. 
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Manchester. — A  committee  has  been  formed  to  try  to 
brinp  abaut  improvements  which  will  give  "a  better  Manchester." 
Amongst  supgrestions  issued  to  municipal  candidates  last  week  by 
the  committee  were  the  following  relating  to  the  tramways  :— (1) 
Transfer  tickets,  which  would  lessen  congestion  in  the  central 
districts  :  (2)  allow  district  nurses  free  ;  (3")  inner  circle  of  cars  or 
motor-' buses  running  in  both 'directions,  thus  connecting  all  the 
railway  stations  ;  (4)  all  stopping  places  to  be  lighted  up  at  night, 
and  the  signs  "Inward  "  and  "Outward"  replaced  by  the  actual 
destination  ;  (S)  sign  "  Full "  on  all  cars,  controllable  by  the 
guard,  but  showing  the  sign  above  the  driver's  head  ;  (0) 
shelters  at  every  terminus,  and  cu  route,  where  there  are  important 
stages  and  crowds  congregate,  combined  with  lavatories  where 
practicable  ;  and  (7)  abolish  all  standing  inside  cars. 

Mr.  McElroy,  general  manager  of  the  tramway  undertaking, 
holds  out  no  hope  in  reference  to  the  suggestions  for  the  issue  of 
monthly  or  quarterly  contract  tickets  and  transfer  tickets  ;  for  the 
running  of  through  c^rs  to  Salford  ;  for  the  establishment  of  an 
inner  circle  service  to  connect  the  railway  stations  ;  and  for  the 
introduction  of  first-class  cars.  His  Committee,  he  said,  was  not 
in  favour  of  allowing  district  nurses  to  travel  free.  As  to  the  pro- 
tection of  drivers  in  inclement  weather,  the  Committee  had  been 
experimenting  for  years,  but  some  people,  including  drivers  them- 
selves, thought  glass  vestibules  impaired  their  vision  and  hearing. 
The  suggestion  that  a  sign  "  Full "  should  be  operated 
on  every  car  by  the  guard,  Mr.  McElroy  said,  had  bsen 
t:ied  in  many  places,  and  had  proved  useless,  because 
the  guard  could  not  be  on  the  platform  all  the 
time.  The  Committee  had  decided  that  cars  should  be  equipped 
with  numbers  9  in.  high,  and  that  small  hand-maps  should  be 
issued  showing  routes  traversed,  and  giving  the  key  to  the  route 
numbers.  More  shelters  were  also  to  be  erected.  The  night  ser- 
vice, which  would  bR  extended  on  Saturday  nights  to  12.30,  would 
be  continued  till  Christmas,  when  the  analysis  of  passenger  returns 
would  be  considered.  The  Committee  proposed  to  supply  guides  in 
the  shape  of  small  hand-maps  of  the  system  in  each  car  and  shelter  ; 
these  guides  would  show  the  routes  traversed,  and  would  indi- 
cate the  starting  and  finishing  times  on  each  route.  Regarding 
standing  in  cars,  the  Committee  was  now  considering  the  whole 
question  of.  how  to  meet  the  requirements  of  the  travelling  public. 
In  the  first  six  months  of  this  year,  10  million  more  passengers 
were  carried  than  in  the  corresponding  period  of  last  year,  and  they 
had  to  devise  a  system  for  meeting  not  only  the  requirements  of 
to-day,  but  those  of  the  future.  Mr.  McElroy  added  that  his  report 
on  his  observations  in  America  and  on  the  Continent  would  be 
issued  two  or  three  months  hence. 

Newport  (Mon.). — The  Tramways  Committee  is  asking 
the  Works  Committee  for  its  views  upon  the  suggestion  that  the 
latter  should  bear  a  proportion  of  the  cost  of  the  paving  of  the 
tramway  permanent  way,  on  the  ground  that  the  roadway  is  not 
worn  by  the  tramcars. 

Shipley. — The  D.C.  has  decided  to  complete  the  recon- 
struction of  the  tramway  along  Keighley  Road,  and  is  prepared  to 
receive  tenders  for  the  laying  of  a  double  track  from  the  Branch 
Hotel  to  Saltaire. 

South  Africa. — The  Pietermaritzburg  Corporation  does 
not  propose  at  present  to  take  any  further  action  regarding  the 
railless  tramways.  The  Corporation  has,  however,  ordered  a  40-h.p. 
petrol-electric  char-a-banc,  which  will  be  used  to  test  the  traffic  value 
of  various  routes  in  and  about  the  city. — Board  of  Trade  Journal. 

Sonth    Shields. — At    a    meeting     of    the    T.C.      on 

October  22nd,  the  tramways  manager  presented  a  special  report  on 
the  proposed  extension  of  the  tramways  to  Harton.  The  distance  from 
the  Market  Place,  South  Shields,  to  Harton  Nook,  was  2 "38  miles. 
The  approximate  cost  would  be  : — Track,  £12,600  ;  overhead  equip- 
ment, £1,350  ;  contingencies  (at  5  per  cent.),  £700  ;  total,  £14,650. 
The  Tramways  Committee  recommended  the  adoption  of  the  report. 
Aid.  Hilton  mov€d  that  the  consideration  of  the  subject  be 
deferred  until  Harton  was  incorporated  in  the  borough.  He  said 
there  was  only  a  population  of  800,  and  he  believed  that  there 
would  be  a  loss  of  some  £17,000  on  the  extension.  Mr.  A.  D. 
Johnston  seconded  the  report,  saying  that  tramways  had  reached 
high-water  mark,  and  that  the  motor-'bus  was  the  vehicle  that  wa^ 
now  preferred  by  the  experts.  Aid.  Wylie,  who  had  moved  the 
Committee's  report,  said  that  if  the  Corporation  did  not  do  something 
to  get  the  increasing  population  to  go  to  the  outskirts  of  the  town 
it  would  probably  be  faced  with  a  big  housing  scheme.  The 
amendment  was  adopted. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Anglo-French     Telephony,  —  New    telephone     rates 

between  England  and  France,  in  most  cases  half  the  present  rates, 
will  come  into  force  to-morrow.  1h.^  London-Paris  rate  for  three 
minutes'  conversation  will  be  43. 

Australia. — The  amount  of  the  tender  of  tlie  Aus- 
tralasian Wireless,  Ltd.,  for  the  vireless  installation  at  I'remantle 
has  been  increased  to  £4,60n. — Britifth  Am^tralaslan. 

Cauad  i. — The  Marconi  Wireless  Telegraph  Co.,  of 
Canada,  has  completed  its  contract  with  the  Canadian  Government, 
and  will  erect  three  additional  stations  during  the  next  year.  There 
are  now  about  32  stations  at  work  iu  Newfoundland.  High-power 
stations  are  to  be  erected  at  Hudson  Bay  and  I^e  Pas,  Manitoba, 


International    Time    Conjfress,  —  T^ast    week    the 

Congress  met  at  the  Paris  Observatory  and  unanimously  approved 
the  International  Convention  for  the  creation  of  an  International 
Time  Association,  with  its  headquarters  in  Paris,  and  the  regulations 
connected  therewith.  The  Governments  of  16  countries  were  repre- 
sented at  the  Conference. 

International    Wireless    Commission. — As   briefly 

mentioned  in  our  last  issue,  a  meeting  was  held  in  Brussels  at  the 
commencement  of  last  month  at  which  the  question  of  organising 
an  International  Commission  to  carry  out  wireless  experiments  was 
discussed.  At  the  International  Time  Conference  in  Paris  last  year 
a  series  of  resolutions  was  passed  with  reference  to  the  formation 
of  an  International  organisation  for  the  scientific  study  of 
Hertzian  waves  and  their  relationship  to  the  medium  through 
which  they  travel ;  at  this  Conference  Mr.  R.  Goldschmidt,  of 
Brussels,  placed  his  high -power  station  at  Brussels  and  the  sum  of 
£1,000  for  preliminary  studies  at  the  disposal  of  the  proposed 
International  Commission. 

Arising  out  of  these  resolutions  the  representatives  of  the 
different  countries  who  were  present  at  Brussels  last  month 
drafted  a  provisional  constitution  for  the  International  Commission 
and  a  scheme  for  its  work. 

The  objects  of  the  Commission  are  : — To  carry  'out  experiments 
on  the  propagation  of  electric  waves  ;  to  make  wireless  telegraph 
measurements,  and  to  study  the  problems  related  thereto. 

The  provisional  programme  of  the  work  of  the  Commission 
w'll  consist  in  making  measurements  in  different  countries,  at 
different  distances  and  in  difi'erent  directions,  of  the  strength  of 
signals  sent  out  from  the  station  at  Brussels.  These  measure- 
ments will  be  repeated  from  day  to  day,  or  hour  to  hour  as  neces- 
sary in  order  to  determine  the  variation  of  the  strength  of  the 
signals  with  time,  with  distance  and  with  direction,  and  later  the 
effects  of  wave-length  and  decrement  will  be  studied. 

It  is  proposed  to  set  up  a  receiving  station  near  the  transmitting 
station  in  Brussels  in  order  accurately  to  CDntrol  the  strength  of 
the  waves  sent  out,  so  that  an  allowance  can  be  made  for  any 
unavoidable  variation,  in  reducing  the  final  results. 

The  organisation  consists  of  a  number  of  National  Committees, 
one  in  each  of  the  countries  taking  part.  The  National  Committees 
will  send  delegates  to  the  International  Commission,  and  these 
delegates,  together  with  the  ofiicers,  will  constitute  the  Commission. 
It  is  proposed  that  the  International  Commission  should  meet  once 
a  year,  or  more  often  if  the  work  is  suflBciently  advanced. 

The  Institution  of  Electrical  Engineers  has  decided  to  undertake 
the  formation  of  the  National  Committee  for  Great  Britain,  under 
the  scheme  for  the  organisation  and  encouragement  of  electrical 
research  which  was  announced  at  the  Institution  meeting  on 
December  12th  last. 

In  the  first  instance,  a  sum  of  £2,000  presented  by  Mr.  Robert 
Goldschmidt  will  be  available  to  meet  working  expenses,  and  after- 
wards the  National  Committees  will  provide  the  necessary  funds, 
Mr.  W.  Duddell  is  the  first  president,  and  Mr.  M.  Wien  vice- 
president  ;  Mr.  Goldschmidt  is  the  general  secretary. 

The  test  signals  will  be  sent  out  on  Mondays,  Wednesdays  and 
Fridays,  at  11.25  a.m.  and  3.25  p.m.,  starting  from  January  Ist, 
1914,  with  a  wave-length  of  3,300  m,  and  will  consist  of  the 
letter  V  for  one  minute  ;  this  will  be  followed  by  10  dots  and 
spaces  of  one  second  each,  a  space  of  10  seconds,  a  dash  of  10 
seconds,  and  a  space  of  20  seconds,  the  cycle  being  repeated  three 
times. 

Ne"W  Cable. — -A  new  cable  2,280  nautical  miles  in  length 
is  to  be  laid  between  Aden  and  Colombo  by  the  Eastern  Telegraph 
Co.,  bringing  the  aggregate  length  of  that  company's  cables  up  to 
110,367  nautical  miles,  in  addition  to   6,200  miles  of  landline. 

Post  Office  Telephone  and  Telegraph  Society  of 

London. — In  succession  to  the  Telephone  Society  of  London, 
which  was  formed  under  the  auspices  of  the  National  Telephone 
Co.,  the  Society  above  named  has  been  formed,  with  the  Postmaster- 
General  as  President,  and  the  opening  meeting  of  the  1913-14 
session  was  held  on  Monday  last  at  the  Institution  of  Electrical 
Engineers,  Sir  Alex.  King  presiding.  The  chairman  of  the  Society, 
Mr.  Alex.  Moir,  superintending  engineer  of  the  London  Engineering 
District,  read  a  paper  on  some  features  of  the  district,  in  the 
course  of  which  he  gave  the  following  forecast  of  the  telephonic 
requirements  of  London,  based  upon  a  complete  survey  which  has 
just  been  completed  : — 

Linen.  Stations. 

1913       *. 130,000  222,000 

11)21       -. 267,000  432,000 

1928        414,000  680,000 

During  the  past  year  102,( '00  miles  of  underground  wire*  have 
been  provided  to  replace  overhead  wires  which  have  been  taken 
down. 

Wireless  on  Board  Ship. — An  International  Conference 
on  Safety  of  Life  at  Sea  will  meet  in  London  on  November  12th,  at 
which,  amongst  other  questions,  regulations  for  the  use  of  wireless 
telegraphy  on  board  ship  will  be  considered. 

Wireless  Kescue. — Last  week  news  arrived  of  another 
vessel,  the  ss.  Templemore,  which  caught  fire  in  mid-Atlantic,  and 
summoned  help  by  Marconi  wireless  telegraphy,  on  September 
2.Hh.  The  ss.  Arcadia  received  the  call,  and  rescued  the  crew, 
who  had  been  compelled  to  take  to  the  boats  in  a  heavy  sea. 

Ignited  States, — It  is  reported  that  legal  action  is  about 
to  be  taken  with  a  view  to  setting  aside  the  sale  of  the  United 
Wireless  Co.'s  assets  to  the  Marconi  Co. 
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THE    ELECTRIC   VEHICLE    IN    ENGLAND. 


In  a  recent  issue  of  the  EiiECTRiCAL  Revip:w*  we  illustrated 
a  number  of  electrical  vehicles  of  the  commercial  type,  with 
a  view  more  particularly  of  showinj^  the  wide  sphere  of 
activity  which  has  been  secured  for  the  electric  truck 
in  the  State?,  and  which  is  to  a  large  extent  open 
to  such  vehicles  in  this  country  also. 

While  by  comparison  we  have  but  little  to  show 
in  this  direction,  yet  there  are  unmistakeable  signs 
that  the  commercial  electrical  vehicle  will  shortly 
enter  into  competition  with  the  various  types  of  road 
vehicle  commonly  used  at  the  present  time  in  this 
country  for  goods  transport. 

Much  the  same  may  be  said  as  regards  the 
electric  carriage  or  vehicle  of  the  pleasure  type,  for 
while  in  London  many  excellent  vehicles  of  this  class 
have  been  in  use  for  years,  they  have  obviously  a 
much  wider  sphere  of  use  than  is  the  case  now,  both 
in  London  and  the  provincial  cities.  In  this  connection, 
the  recent  announcement  of  the  Electric  Vehicle 
Committee  of  the  Municipal  Electrical  Association 
(Elec.  Rev.,  September  26th)  may  be  taken  as  an 
indication  that  a  certain  amount  of  organised  co- 
operative effort  will  be  brought  to  bear  on  this  class 
of  business  in  the  near  future. 

It  is,  moreover,  satisfactory  to  know  that  there  are 
central  station  engineers  sufficiently  energetic  to  take 
the  matter  up  practically  and  on  their  own  account. 
For   instance,    Mr.  J.  W.  Beauchamp,  who  controls 
the     "West     Ham     elec- 
tricity   department,    has 
recently    brought    about 
the  sale  of   two   Edison 
trucks    for    use    in    his 
district,    one     of     them 
being   for  the   Stratford 
Co-operative  Society,   of 
two  tons  capacity,  and  to 
travel  35  to  45  miles  on 
one  charge. 

There  are  also  in  his 
area,  four  Cedes  electric 
ambulances  in  regular 
use  in  the  Dock  district 
under  the  control  of  the 
Port  of  London  Authority, 
and  a  heavy  electric  truck 
in  use  by  the  Silvertown 
Co.,  of  their  own  make, 
for  carrying  cable,  &c. 


charging  stations  which  have  been  eatabliBhed  in  Canning 
'I'own  and  Stratford. 

In  order  to  interest  possible  UBers,  the  West  Ifam  elec- 


Cedes  Electhic  "First-Aid"  Car,  London  Fire  Brigade 


Torpedo  Electric  Delivery  Van. 
These  vehicles  are  mainly  charged  from  the  Corporation's 


*  Electrical  Review,  October  3ri^, 


Electric  Dock  Ambulance  by  the  Cedes  Co. 

tricity  department  has 
issued  pamphlets,  under- 
taken suitable  advertis- 
ing, and  specially  in- 
structed some  of  its 
power  representatives  in 
methods  of  obtaining 
this  class  of  business. 

A  large  number  of 
demonstration  journeys 
have  been  arranged  in 
the  district,  which  it  is 
almost  needless  to  say 
offers  considerable  scope 
for  the  heavy  electrical 
carrier. 

Oar  readers  are  prob- 
ably   aware     that     the 
Glasgow  Corporation  has 
a  1-ton  electric  delivery 
van   in   use,  some  par- 
ticulars   of    which   were    given    at  the    last 
^lunicipal    Electrical     Convention,    by    ^Ir. 
W.  W.  Lackie,  the  city  electrical  engineer  : 
the  Blackburn  Corporation  electricity  depart- 
ment is  also  using  an  electric  roadster  car. 

If  only  they  were  popularly  recognised  as 
"  electrical,"  the  handy  little  ambulances  used 
by  the  City  Corporation  and  recently  adopted 
by  the  Port  of  London  Authority,  also  the 
numerous  electrically-driven  appliances  of  the 
London  Fire  Brigade,  would  be  an  excellent 
advertisement  for  the  electric  battery  vehicle. 

The  present  City  ambulances  were  supplied 
by  the  Electromobilo  Co.,  a  concern  which  was 
established  in  1002  for  the  sale  of  electric 
carriages.  vVc.  and  to  whom  all  credit  is  due 
for  the  cx)nsiderable  measure  of  popularity 
which  these  vehicles  have  achieved  in  the 
metropolis. 

In  1002  the  Electromobile  Co.  commenced 
hiring  out  its  vehicles,  and  at  the  present  time 
over  a  hundred  hired  electric  vehicles  are  in 
constant  service,  the  company  having  130 
carriages  in  use  for  this  purpose,  while  it  has 
also  supplied  a  number  of  light  delivery  vans. 
The  features  of  the  Electromobile  carriage  are  the  straight 
chassis  and  underslung    interchangeable   battery,   which  is 
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sufficient  for  a  45-111116  run  ;  an  8-H.r.  motor,  capable  of 
liivin?  IG  H.r.  for  short  periods,  is  fitted,  and  the  control 
provides  for  speeds  of  3  to  20  M  p.h. 

In  view  of  the  company's 
experience,  it  will  be 
gathered  that  there  is 
nothing  experimental  about 
its  methods. 

A  sood  many  electric 
vehicles  for  special  pur- 
poses, of  the  Cedes  type, 
are  in  use  in  the  London 
area,  some  of  which  we 
illustrate ;  the  Port  of 
London  Authority  ambu- 
lances supplied  by  the 
Cedes  Co.,  which  are 
typical,  weigh  two  tons 
with  driver,  nurse  and  two 
patients ;  they  have  a  speed  of  20  m.p.h.  and  run  from  40  to 
45  miles  on  one  charge. 

The  special  feature  of  the  Cedes  vehicle  is  the  driving 
motor  arrangement,  the  motors  being  fitted  in  the  hubs  of 
either  front  or  back  wheels,  thus  giving  a  direct  and  noiseless 
drive  which  dispenses  with  all  gearing. 


and  a  length  of  run  with  one  charge  of  45  miles.  These 
cars  have  established  a  record  in  speed  of  getting  away  from 
a  station,  8  to  10  seconds  being  the  time  usually  required  to 


Cedes  Electric  Turn-Table  Ladder. 

The  ambulances  are  fitted  with  two  5-h.p.  motors  and 
to  fully  charge  the  battery  requires  27  units,  giving  an 
energy  cost  per  mile  (at  Id.  per  unit)  of  slightly  over  id. 

A  special  Tudor  battery  is  used,  the  maintenance  of  which 
can  be  guaranteed. 

The  Cedes  Co.  has  constructed  a  good  many  electric 
vehicles  for  fire  brigade  purposes,  and  we  illustrate  a  "  first- 
aid"  car,  one  of  12,  supplied  to  the  London  Fire  Brigade. 


Cedes  Electric  Fire  Brigade  Car  fob  Provincial  Use, 


get  clear  of  the  station,  after  the  alarm  has  rung.  Another 
view  shows  a  Cedes  electric  "  turn-table  "  ladder,  several  of 
which  are  in  use  in  London  ;  these  vehicles  weigh  6  tons, 
can  run  at  25  miles  per  hour  on  the  level,  and  have  a  radius 
of  action  of  35  to  40  miles.  The  90-ft.  ladder  is  extended 
by  means  of  a  small  electric  motor  fixed  at  the  base,  and 
supplied  from  the  battery  which  drives  the  vehicle  ;  this 
operation  occupies  10  seconds,  and  the  motor  forms  an 
electric  brake  while  the  ladder  is  being  lowered. 

A  new  type  of  electric  fire  brigade  car,  designed  by  the 
same  firm  for  use  in  provincial  centres,  is  illustrated  above  ; 
it  has  a  speed  of  24  miles  per  hour  and  an  effective  travel, 
on  one  charge,  of  50  miles. 

The  battery  which  drives  the  vehicle  also  drives  a  small 
motor  directly  coupled  to  a  pump,  for  first-aid  purposes  ; 
the  vehicle  also  carries  120  ft.  of  hose  on  a  reel,  300  ft.  of 
spare  hose,  a  first-aid  equipment,  a  2 5 -gallon  water  tank 
and  a  30-ft.  telescopic  ladder.  The  whole  equipment  weighs 
2  tons,  and  two  men  can  look  after  it,  as  compared  with  a 
crew  of  four  usually  required  with  a  petrol-driven  "  first- 
aid  "  car. 

Turning  to  the  commercial  types  of  vehicle  in  use  in  this 
country,  we  recently  illustrated  and  described*  a  10-cwt. 


Electric  Yard  Crane,  B.T.II.  Works. 

These  have  been  in  use,  night  and  day,  for  2|  years,  and 
have  only  required  nominal  repairs.  The  car  weighs  over 
5  tons,  has  a  tested  speed  on  the  level  of  27  miles  an  hour. 


Yard  Crane,  Showing  Edison  Battery. 

Silvertown  truck  for  post  office  purposes,  constructed  by  the 

India-Rubber,  Gutta-Percha  and  Telegraph  Works  Co.,  which 

*  Electrical  Review,  Augrust  29th,  page  312. 
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has  taken  uj)  the  construction  ol'  the  electiic  truck.  We 
illustrate  on  this  page  a  1-ton  van  by  tlie  same  firna,  a  special 
point  of  which  is  that  both  the  front  and  rear  wheels  are 
driven  by  electric  motors,  and  the  controller  mechanism  is 
so  arranged  that  either  tlie  front  or  Vjack  axle  motor  or  both 
of  them  can  be  used,  when  ali  four  wheels  will  be  driven. 

The  motors  are  clipped  on  to  the  tubular  casing  of  the 
front  and  rear  axles  and  are  bolted  to  the  side  of  the 
differential  case  ;  owing  to  the  steering  movement  of  the 
front  wheels,  universal  joints  connect  the  driving  axles 
therewith.  One  mechanical  brake  only  is  fitted  on  the 
rear  wheels,  and  its  application  cuts  out  the  current  supply 
to  the  motor  in  such  a  way  as  to  necessitate  returning  the 
control  lever  to  the  neutral  position  before  the  vehicle  can 
be  again  started.  A  series-parallel  speed  control  is  pro- 
vided, and  the  battery  is  carried  in  a  crate  slung  under  the 
frame,  and  can  be  easily  detached.  A  safety  plug  is  pro- 
vided which  can  be  withdrawn  by  the  driver  leaving  the  car 
and  subsequently  replaced,  but  only  with  the  switch  open. 

The  same  plug  is  used  in  another  position  if  the  battery 
is  being  charged  i?i  situ,  and  in  that  case  cuts  out  the  con- 
troller. 

As  our  readers  are  aware,  those  responsible  for  the 
exploitation  of  the  Edison  battery  in  this  country  have 
already  entered  on  a  vigorous  campaign  on  behalf  of  the 
battery  -  driven 
vehicle.  Through 
the  courtesy  of  Mr. 
J.  F.  Monnot,  who 
controls  the  Edison 
battery  interests  in 
this  country,  we  are 
able  to  illustrate 
the  demonstration 
vehicles  which  his 
firm  is  employing, 
these  being  repre- 
sentative of  both  the 
commercial  and  so- 
called  pleasure  types. 
We  understand  that 
the  firm  has  in 
hand  a  good  many 
schemes  involving 
the  use  of  Edison 
accumulator  trac- 
tion, and  at  the 
present  time  the 
Arrol- Johnston  Co., 
in  conjunction  with 
the  above  firm,  is 
building  50  three- 
passenger  coupes, 
equipped  with 
Edison    batteries, 


the  first  portion  of  the  \,K)i)  which  it  is  the  firm's 
intention  to  construct.  One  of  onr  views  shows  a  c:»upe 
of   the    type    referred    to,    which    recently    made    a   sac- 
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1-ToN  Electric  Delivery  Van,  Glasgow  Corporation  EL.  Department. 


cessful  demonstra- 
tion trip  from 
Dumfries  to  London, 
a  distance  of  360 
miles,  charging  when 
necessary  en  route  ; 
we  understand  that 
this  vehicle  will  be 
shown  by  the  Arrol- 
Johnston  Co.  at 
the  forthcoming 
Olympia  Show.  At 
the  present  time 
Messrs.  Harrods  are 
using  four  1-ton 
^Yalker- Edison  de- 
livery vans,  while 
Messrs.  Liberty  have 
a  T,  -  ton  Detroit- 
Edison  delivery  van, 
capable  of  a  speed  of 
up  to  16  M.P.H.,  and 
50  to  60  miles  run 
on  one  charge. 

In  both  these  cases 
the  charging  of  the 
batteries  is  carried 
out  by  the  firms  in 
question,  who,  we 
understand, 


Edison  Demonstration   Tblck  at  West  Ham. 


are 

likely  to  extend  their  use  of  the  "electric" 
in  the  near  future. 

Another  of  our  vieF.  shows  the  1-ton 
Detroit-Edison  delivery  van  in  use  by  the 
Glasgow  Corporation,  in  regard  to  which 
:Mr.  W.  AV.  Lackie,  at  the  last  Municipal 
Electric  Convention,  gave  s'leh  a  good 
account.  This  is  equipped  with  an  Edison 
irxi  ampere-hour  battery,  but  will 
accommodate  a  much  larger  one : 
the  motor  is  a  four-pole  series-wound 
machine,  and  series-parallel  control  is  pro- 
vided. 

The  loaded  vehicle  will  run  33  miles 
on  an  ordinary  road  at  1 0  miles  an  hour 
on  one  charge :  it  has  covered  6.6;>2 
miles  since  ^larch  at  a  cost  for  charg- 
ing  current   of    slightly    over    id.    per 

mile. 

A  somewhat  novel  form  of  electric 
vehicle,  of  German  construction,  has 
lately  been  introduced  into  London  by 
the  Torpedo  Motor  Co.  We  illustrate  a 
delivery-van  of  this  type,  and  it  will  be 
seen  that  it  is  mounted  on  three  wheels 
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only,  the  front  one  being  both  for  steering  and  driving,  with 
the  motor  and  its  gearing  built  into  the  hub. 

The  field  magnet  system  is  rigidly  fixed  to  the  wheel  hub  ; 
the  armature  rotates  inside  on  a  fixed  axle,  in  the  opposite 
direction,  at  five  times 
the  speed  of  the  magnet 
system,  being  coupled 
to  the  latter  by  a  planet 
gear.  The  current  con- 
nection is  through  slip- 
rings,  and  speed  con- 
trol is  provided  by 
dividing  the  battery 
into  two  parts,  and 
running  on  the  first 
speed  with  the  half 
batteries  in  parallel 
(40  volts),  and  on  the 
top  speed  with  the 
whole  battery  in  series 
(80  volts).  The  con- 
troller is  worked  by 
the   left  foot  and  the 

brake  by  the  right  foot,  the  driver  having  his  hands  free  to 
steer. 

A  10  cwt.  van  of  this  type  will  run  some  70  miles  on  one 
charge  of  16  units. 

"We  understand  that  the  Torpedo  Co.  is  also  introducing 
another  type  of  three-wheeled  electric  for  smaller  loads,  in 
which  the  driving  motor  is  fitted  above  the  front  wheel, 
and  geared  to  it  through  spur  and  bevel  gearing. 

Another  develop- 
ment is  a  light  "  elec- 
tric-petrol "  vehicle, 
which  will  shortly  be 
placed  on  the  market 
by  Messrs.  F.  A. 
Wilkinson  &  Partners, 
Ltd.,  of  Hatfield. 

This  is  essentially  a 
battery  car,  intended 
for  charging  in  the 
ordinary  way,  but  a 
small  petrol  engine 
and  special  type  of 
motor  -  dynamo  are 
fitted,  by  means  of 
which  the  battery 
power  can  be  supple- 
mented on  hills,  and 
the  battery  can  receive 
an  occasional  charge 
when  the  car  is 
standing. 

The  engine  is  also  a  safeguard  in  case  the  battery  runs 
down  and  no  ordinary  charging  facilities  are  available.  The 
car  is  constructed  on  cycle  car  lines,  with  a  view  to  obtaining 
a  moderately-priced  vehicle,  and  weighs  only  12  cwt.  ;  it 
can  be  used  when  the  pure  battery  car  would  be  useless 
owing  to  lack  of  charging  facilities,  and  retains  the  simple 
control  of  the  electrical  vehicle. 


Although  at  present  we  have  only  isolated  examples  of 
the  commercial  "  electric  "  in  this  country,  and  the  great 
majority  of  electric  battery  vehicles  of  all  kinds  are  found 
in  the  London  area,  there  is  reason  to  believe  that  this  state 


Edison  "Pleasure"  Type  Vkhicles  for  Demonstration  Purposes. 


of  affairs  will  be  altered  before  long. 

For  one  thing,  numerous  British  engineers  and  business 
men  have  lately  formed  their  own  opinions  of  the  "  electric  " 
first  hand,  during  visits  to  the  States  ;  an  instance  of  the 
trend  of  events  was  the  announcement  of  Mr.  B.  M.  Drake, 
of  Messrs.  Drake  &  Gorham,  Ltd.,  at  the  recent  annual 
meeting  of  the  company,  that  following  on  a  visit  he  made  to 
America,  his  firm  had  made  arrangements  to  supply  electric 

cars  forthwith,  and 
he  hoped  this  might 
soon  develop  into  a 
large  business. 

In  the  course  of  a 
letter  to  us  on  the 
subject,  Mr.  Drake 
says  : — 

Users  of  commercial 
cars  informed  me  that 
apart  from  the  greater 
distance  covered,  the 
actual  working  expenses 
were  considerably  less 
than  with  horses,  and 
the  so-called  "pleasure" 
cars  were  stated  to  com- 
pare favourably  with 
petrol  cars,  although 
petrol  is  about  half  the 
price  in  America  that 
prevails  here. 

The  cars  I  tried  were 

fitted     with    new     type 

Edison   batteries,   which 

are  rapidly  coming  to  the 

front  for  traction  work.     A  year  ago  I  was  told  that  the  proportion 

was  about  one-third   Edison   to   two-thirds  lead,   whereas  at  the 

present  moment  it  is  about  half  and  half,  and  it  is  anticipated  that 

in  a  year's  time  the  proportion  will  be  reversed. 

I  was  told  that  the  working  cost  of  a  5-ton  commercial  vehicle, 

including  depreciation  of  accumulators,  amounted  to  only  2id.  per 

ton-mile,  and   brewers  have    found   that   their  costs    per    barrel 

delivered  in  the  radius  come  out  much  lower  than  with  horses. 

It  is  a  little  difficult   to   see  why   this   mode   of   traction  has 

succeeded  in  America, 
whereas  attempts  here  in 
the  past  have  failed  ;  the 
price  for  current  is  higher 
in  America,  then  her  labour 
is  about  double,  and  there 
is  the  same  competition 
from  the  petrol  car,  in  fact, 
the  Ford  Co  .  whose  works 
I  visited,  are  turning  out 
1.000  cars  a  day. 

In  the  case  of  the  com- 
mercial care,  I  think  the 
horses  suffer  considerably 
from  the  heat  in  summer, 
and  the  country  is  some- 
what flatter,  but  probably 
the  explanation  is  to  be 
found  in  the  support  given 
by  the  supply  companies 
to  tl.is  industry,  several  of 
them  having  erected  large 
garages  at  their  own 
Edi&on  Commercial  Vehicles  foe  Demonstration  Purposes.  expen8e,'3£where    cars    of 


Areol-Johnston  (Edison)  Coupe. 
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all  kinds  are  sent  after  the  day's  work  and  fetched  next  day 
ready  for  use.  They  have  also  "  booatintj  "  facilities  at  different 
parts  of  the  towns  where  an  Edinon  car  can  be  charged  up  while 
the  owner  is  shoppinp  or  having  lunch,  and  thus  one  of  the  draw- 
backs to  the  elfctric  car,  viz.,  its  short  rannin^r  power,  is  obviated 
at  any  rate  for  town  use. 

My  opinion  is  that  the  commercial  vehicle  will  come  into 
immediate  use  in  Enjfland  for  delivery  and  hanlajye  wherever  the 
roads  are  good,  and  I  think  the  ''  pleasure  "  vehicles  will  follow 
later  when  charfjine:  facilities  throughout  the  country  have  been 
arranfjed.  At  present  they  are  practically  useless  for  tourintj 
purposes,  but  the  moment  ono.  can  recharfre  with  little  more  trouble 
than  is  necessary  to  empty  a  tin  of  petrol,  there  is  no  doubt  that 
the  absence  of  smell  and  noise,  the  perfect  control,  and  other 
advantages  of  the  electric  vehicle,  will  bring  it  into  general  nse, 
especially  as  the  tendency  for  the  price  of  electricity  is  to  go  down, 
whereas  that  of  petrol  is  bound  to  go  up. 

Compared  with  the  petrol-driven  machine  at  the  present 
time,  the  first  cost  of  the  electrical  vehicle  is  undoubtedly 
high — a  fact  which  has  not  escaped  the  notice  of  the 
American  central-station  authorities,  who  still  retain  many 
non-electrical  vehicles  in  service. 

Although  this  may  be  a  small  matter  for  wealthy  indi- 
viduals and  companies  with  ample  capital  behind  them,  it  is 
obvious  that  however  low  the  running  and  maintenance  costs 
of  the  "electric,"  and  this  is  not  disputed,  the  first  cos-t  is 
likely  to  delay  its  adoption  in  very  many  cases,  unless 
hire  and  hire-purchase  schemes  on  a  large  scale  can  be 
evolved. 

A  case  in  point  is  the  small  tradesman  who,  although 
unable  to  purchase  outright,  would  undoubtedly  benefit  more 
by  the  use  of  the  handy  electric  delivery  van,  than  by  using 
either  a  petrol  or  horsed  vehicle. 

Contract  arrangements  on  a  mileage  or  other  basis  are 
meeting  with  success  in  the  case  of  the  petrol  vehicle,  and 
there  appears  to  be  no  reason  why  they  should  not  be  adopted 
at  the  outset  in  connection  with  the  "electric." 

We  are  aware  that  this  matter  has  received  consideration, 
but  rather  with  a  view  to  demonstrating  the  advantages  of 
the  "  electric "  than  of  meeting  the  objection  of  its 
first  cost.  However,  there  is  little  doubt  that,  noAV  that 
practical  interest  in  the  subject  has  been  aroused,  those  who 
have  determined  to  push  the  electric  vehicle  to  the  front 
W'ill  not  rest  until  adequate  means  have  been  found  not  only 
for  introducing  it,  but  also  for  securing  its  adoption  where- 
ever  possible. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Alder  shot. — November  -ttb.  Coal  (800  tons)  for  the 
U.D.C.  electricity  works.  Mr.  F.  Gareide,  Electricity  Works, 
Laburnum  Road. 

Australia.— Sydney    (New    South   Wales). — March 

18th,  191-1. — For  the  Postmaster-General.  Seven  automatic  switch- 
boards.    Schedule  No.  179.     See  "  Official  Notices  "  to-day. 

December  14th. — Two -sections  switchboard,  common  -  battery 
multiple.     See  "  Official  Notices  "  October  17th. 

IIoBART  (Tas.). — December  Ist.  Dry  cells  for  the  P.M.G.  See 
"Official  Notices"  October  17th. 

Bbisbane. — December  17th.  P.M.G. :  Insnlators.  See  "  Official 
Notices"  to-day. 

December  3 Ist.   P.M.G.  Insulators.  See  "Official  Notices"  to-day. 

Baiibrido:^. — November  8rd.  Lighting  public  streets  by 
gas  or  electricity  for  the  U.D.C.  Particulars  at  Town  Surveyor's 
office. 

Beclieiihain. — November  10th.  U.D.C.  12  months' 
supply  Midland  Small  Coal.    See  "  Official  Notices  '  to-day. 

Bedford. — November  12th.  Corporation.  (1)  1,000-kw. 
mixed -pressure  turbo-alternator  with  exciter  and  condensing  plant ; 
(2)  water-tube  boiler  with  mechanical  stoker  and  coal-handling 
plant.    See  "Official  Notices "  October  2lth. 

Belgium. — December  .Ith.  Two  electric  passenger  lifts 
at  the  new  industrial  school.  Tenders  to  Burgomaster,  Hotel 
de  Ville.  Antwerp.  Deposit  £40.  Some  particulars  may  be  seen 
at  Board  of  Trade,  G.I.  Department,  in  London. 

Bournemouth. — November    17th.      Corporation  :    Ten 

bogie  electric  tramcars, 

Bradford.  —  November  15th.  Electrical  installation. 
Technical  College,  for  the  Education  Committee.  City  Architect, 
Town  Hall. 


Bulf^aria. — November  11  th.  The  in.sirict  Finance 
Adminihtration,  in  .Sofia,  in  inviting  tenders  for  .i.(j>)0  metres  of 
underground  telephone  cable  with  40  pairs  of  coDductora,  and  80,000 
metres  of  rubber-ineulated  doable-conductor  cable. 

Canada. — WiNXii-Kf;. —  Ttlephone  line,  being  part  of 
Greater  Winnipeg  water  supply  scheme.     M.  I'etenon,  City  Hall, 

Winnipeg. 

Dublin. — November  Ist.     G.N.  Railway  Co.  (Ireland). 

One  year's  supply  of  stores,  including  a  number  of  electric  and 
telegraph  supplieB.     See  "Official  Notices"  Octctjer  10th. 

Novembfr  17th.  Twelve  months  fiopply  of  store*",  for  Dublin 
Electrical  Tramway  Co  ,  Ltd.     See  "  Official  Notices  '  to-day. 

€i]anior{2;aD. — The  County  Conncil  desires  to  nfgotiate 

for  the  construction  and  workirg  of  five  miles  of  light  railway 
from  Ynjsforgan  to  Pontardawe.  See  '  Official  Notices  '  October 
10th. 

Gltsgow. — November  ;5rd.  Caledonian  Railway  :  Six 
months'  (upply  of  stores,  including  a  number  of  electrical,  telegraph 
aijd  telephone  items.  A.  J.  Easton,  stores  superintendent.  .i2l, 
Charles  Street,  St.  Rollox,  Glasgow, 

Grinisbj. — November  13th.  Corporation:  Metal-filamenb 
lamps  ;  i  to  1.5  H.p.  continuous  current  motors  ;  \  to  1.5  h.p.  motor 
panels  ;  house  fuse  boxes  and  fittings  ;  house  service  boxes  (lead) 
and  fittings.     See  "  Official  Notices  "  to-day. 

India. — Allahabad. — Electric  generating  plant,  con- 
sisting of  oil  engines,  continuous-current  dynamos  and  storage 
batteries.     Hon.  Sec,  Allahabad  (lab,  Ltd.,  Allahabad. 

Leicester.  —  November  3rd.  Corporation  Tramways. 
19o  tons  of  giroer  tram  rails  and  fish  plates.  Specifications  and 
form  of  tender  (21s.)  from  Mr.  E.  G.  Mawbey,  Borough  Surveyor, 
Town  Hall. 

London.— November  12th.  L.C.C.  (1)  Installation  at 
Colebrook  Row  Special  School,  Islington,  N.  95  lighting  points  ; 
(2)  installation  at  County  Secondary  School,  Chehea,  180  lighting 
points.     See  "  Official  Notices  "  October  24th. 

The  L.C.C.  invites  persons  and  fiims,  particularly  manufacturers, 
to  have  their  names  placed  on  the  list  of  those  from  whcm  tenders 
for  supply  of  stores  and  execution  of  general  maintenance  contracts 
are  invited  by  it.     See  "Official  Notices  "  October  24th. 

Pout  of  London  Authokity. — November  5th.  '\'arious  stores 
including  arc  lamp  carbons  and  carbon  filament  lamps.  Stores 
Superintendent,  100,  Fenchurch  Street,  London,  E.G. 

Batteksea. — November  13th.  Corporation  :  Installing  arc 
lamps  and  metallic  lanterns  on  consumers'  premises  in  connec- 
tion with  hire  scheme  for  one  year.      See  '  Official  Notices  '  to-day. 

New  Zealand. — January  5th,  1914.  The  Christchurch 
City  Council  invites  tenders  for  series  street-lighting  plant  (1.950 
metallic-filament  lamps)  and  accessories.  A  specification  can  be 
seen  at  the  B.  of  T.  C.I.  Department  in  London. 


Oldham.  —  November    lOth. 

standards  and  section  boxes. 


Painting    of     tramway 


Ratbnilnes    and    Katb^ar.  —  November   4th.      The 

Council.  One  400-RW.  generating  set  (high-fpeed  engine  direct 
coupled  to  two  D.c.  dynamos  in  tandtm).  See  "Official  Notices'' 
October  17th. 

Rbyl.— November  10th.  One  ICO-Kw.  Diesel  engine  set, 
for  U.D.C.     Sec  "  Official  Notices  "  Ootcber  1 7th. 

Spain. — November  1  (Uh. — The  municipal  authorities  of 
Glebe  (province  of  Alicante)  are  invitirg  tttdeio  for  the  conce«sicn 
for  the  electric  lighting  of  the  town  during  a  period  of  two  years. 

Novtmber  lOtb. — The  municipal  authorities  of  Jaen  are  inviting 
tenders  for  the  conctssion  for  the  electric  lighting  of  the  town 
during  a  period  of  1.")  years. 

The  i/ores.  — 'lanunry  12th.  La  Junta  ("Jenerale  dn 
District  de  Ponta  Delgada,  Saint  Michel.  Azores,  is  inviting  tenders 
for  the  conEtruction  and  working  of  an  electric  railway  between 
Ponta  Delgada  and  Valle  das  Furnas,  and  between  Ponta  Delgada 
and  Villa  da  Kibeira  Grande.  The  lines  will  be  laid  at  the  side  of 
the  national  and  municipal  roads. 

"Wakefield  (Vorks.). — December  oth.  Twelve  months' 
supply  of  stores,  for  Yorkshire  (.West  Riding^  Electric  Tramways 
Co.,  Ltd. 

Wolverbanipton. — November  Otb.  Corporation  :  One 
4,000-KW.  turbo-alternator,  condemicg  plant,  and  auxiliaries. 


CLOSED. 


Arg:entitta. — The  Government  has  authorised  the  Post 
Office  to  purchase  from  Messrs.  Duhnkrack,  Nellen  i:  Co.  150  tons 
of   No.  7  galvanised   iron  wire  for  telegraph  linef.  at   a  cost  of 

S17,197'50  m/n.— .'?'•»■/,•"• ."''/'-  T?n;-r  IV,  t,-. 
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Australia. — P.M.G.'s  Department,  Victoria : — 

90  miles  wire,  tinnoi?  copper,  rubber  insulated,  cotton  covered  and  braided, 
No.  22  S.W.G.,  £i  19s.  per  mile. 

25  miles  wire,  twisted  pair,  tinned  annealed  copp«>r,  vulcanised,  india-rubber 
insulated,  tapeil  and  braidetl,  £\S  15s.  per  mile.— Arniorduct  Manu- 
facturing Co.,  Ijtd.  -  2VH(/<'r«. 

Meluoi'RNE  City  Council. — Insulated  copper  wire,  Messrs. 
Johnson  vt  Phillips.  Ltd.,  £2,929.— Tcwrfers. 

Sydney. — The  following  tenders  have  been  received  :^Arc  lamp 

winches  : — 

W.  (J.  Wiitson  i^  Co.  (Verity's  Aston),  £16."}. 

Ii-.ndon  Klectrie.  size  B,  A'Jas  :  size  C,  £i77;  size  C,  fig.  187,  £137. 

AVarburton,  Franki,  Ltd..  .fI70. 

Lawrence  X-  Hanson,  litd..  .t'180. 

British  General  Electric  Co.,  JE210. 

Adler  Bros.,  XSiO. 

A.  Outbridge,  litd.,  ,i';i20. 

Wiring  and  fittings  for  electric  supply  for  Chippendale  Dwellings : 

Lawrence  &  Hanson.  Ltd.,  £578;  alternative,  £834. 

Handlev  &  Lewis,  .f7'.)7. 

O'Donnell  &  Griffin,  £825. 

Svdnev  Electrical  Engincerins  Co.  (informal),  £998. 

W.  H.  Wiles,  £l,071.^Jii.-.-.  Bccord. 

Basillo:stoke. — The  T.C.,  on  October  23rd,  accepted  the 
following  tenders  in  connection  with  the  electricity  scheme  :  — 
Coldmarsh  &  Hanley.  Ltd.— Engines,  .S.c.,  £3,917. 
Hart  AceuniuUitor  Co..  Ltd. — Accumulators,  £1,40S. 
Cox-Walkers,  Ltd.— Main  switchboard,  £490. 

Johnson  &  Phillips,  Ltd.— Cables  and  cable  laying  (about  5J  miles),  ^£3,823. 
Herbert  Morris  it  Co.— Overliead  travelling  crane,  £11-1. 

Belgium. — Seven  concerns,  five  German  and  one  each 
Belgian  and  French,  submitted  tenders  last  week  to  the  Belgian 
Post  and  Telegraph  Authorities  in  Brussels  for  the  supply  and 
laying  of  a  quantity  of  telephone  cables  in  the  Malines  district. 
The  lowest  offer  was  that  of  Messrs.  Felten  i^c  Guilleaume,  of 
Mulheim-am-Ruhr. 

Bradford. — The  Sites  and  Works  sub-Committee  of  tlie 
Technical  College  Committee  has  decided  to  accept  a  tender  for  the 
completion  of  the  electric  lighting  at  the  Technical  College. 

Farnworth. — The  Electricity  Committee  has  accepted 
the  tender  of  Messrs,  T.  &  C.  Scowcroft  for  coal. 

France. — The  French  Post  and  Telegraph  Authorities  in 
Paris  have  just  placed  a  contract  with  M.  Doignon,  of  Malakoff 
(Seine),  for  the  supply  of  SO  Hughes  telegraph  transmitters. 

Harrogate. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Stones,  Ltd.,  of  Ulverston,  for  a  curvilinear  steel  revolving  shutter 
for  preventing  sand  and  grit  from  entering  the  machinery  at  the 
electricity  works,  at  £30. 

Haslino'den. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Siemens  for  the  supplying  and  laying  of  the  cable  for  the 
supply  of  electricity  to  the  Helmshore  district. 

Heathfield  (Sussex). — The  tender  of  Caffyn'a  Garage, 
Ltd.,  of  Heathfield,  has  been  accepted  for  the  installation  of  electric 
light  at  Union  Church,  and  for  the  supply  of  current  from  the 
company's  private  plant. 

HejAVOOd. — The  Corporation  has  accepted  the  tender  of 
Mr.  Bertram  Thomas  for  alterations  to  the  switchboard  at  the 
electricity  works,  and  that  of  Messrs.  Wm.  Reay  k  Co.  for  coal  as 
required  during  the  ensuing  six  months. 

Haddersfield. — The  Electricity  Committee,  after  con- 
sidering the  tenders  received  for  h.t.  switchboard,  recommended 
that  of  Messrs.  Switchgear  &  Cowans,  Ltd.,  at  £2,259,  for 
acceptance.  Tenders  were  also  received  from  the  British 
Westinghouse  Co.,  Ltd.,  the  British  Thomson-Houston  Co.,  Ltd., 
Messrs.  Siemens  Dynamo  Works,  Ltd.,  and  others. 

Leicester. — The  Tramways  and  Electricity  Committee  of 
the  T.C.  has  accepted  the  following  tenders  in  connection  with 
extensions  at  the  electricity  works  : — 

Siemens  Bros.  Dynamo  Works,  Ltd.— Turbo  generator,  with  reversible 
rotary  converters,  switchgear,  &c  ,  for  the  Lero  station,  and  lotaiy 
converter  switchgear  for  Aylestone  station,  i'2C,01H 

Clarke,  Chapman  A  Co.,  Ltd.^Steam-raising  plant,  for  the  Lero  station, 
£8,212. 

J.  Chapman  &  Sons,  Ltd.,  car-repairing  shops,  £14,070. 

London. — L.C.C. — It  is  recommended  that  the  offer  of 
Messrs.  John  Mowlem  ik  Co.,  Ltd.,  for  the  construction,  on  the  under- 
ground conduit  system,  of  tramways  on  the  bridge  carrying  High 
Street,  Wandsworth,  over  the  River  Wandle  and  between  the  bridge 
and  a  point  adjacent  to  Garrratt  Lane,  on  the  basis  of  an  addition  of 
15  per  cent,  on  the  rates  contained  in  their  tender  for  the  construc- 
tion of  tramways  in  Bromley  Road,  be  accepted. 

It  is  proposed  to  accept  the  tender  of  Messrs.  Chas.  Wall,  Ltd., 
at  £25,690,  for  the  erection  of  the  third  section  of  the  tramways 
central  car  repair  depot. 

The  Walsall  Electrical  Co.,  Ltd.,  has  secured  the  order  for  the 
electric  charging  switchboard  for  Waterloo' Road  fire  station. 

St.  Pancras. — The  B.C.  has  accepted  the  offer  of  Messrs.  Heenan 
and  Froude  to  supply  a  wet  air  filter  for  the  1,000-kw.  Ljungstrom 
turbine  to  be  installed  at  the  King's  Road  station,  for  £160. 

Luton. — The  following  tenders  have  been  accepted  by  the 
T.C.  for  supplies  to  the  Electricity  Department  : — 

Tudor  Accumulator  Co.,    Ltd.,   traction  battery   of  2.')0  cells,  £1,137,  less 

approximately  £170  for  existing  battery. 
Hudson  Economiser   Co.    (1907),   Ltd.,   cooling    tower  of  170,000  gallons 

capacity,  £839. 
J.  Facer  &  Bon,  South  Leicester  coal,  18s.  5d.  per  ton, 
Geo.  Newbcld,  Whitwood  coal,  13s,  9d,  per  ton. 


IVewport  (Iflon.). — A  Committee  of  the  T,C.  has  recom- 
mended the  acceptance  of  the  tender  of  Messrs.  Heenan  &  Froude 
for  a  refuse  destructor,  at  £7,'J67. 

8alford. — The  T.C.  has  accepted  the  tender  of  the  British 
Westinghouse  Co.,  Ltd.,  at  £42  lOs.  for  two  additional  potential 
transformers  on  the  extra-high-tension  switchboard  ;  also  the  tender 
of  Messrs.  J.  Wolstenholme  &  Son,  at  £193  l.'Js.,  for  an  additional 
vertical  two-stage  air  compressor  for  the  electricity  station. 

Sunderland. — Messrs.   T.    Reid,    Ferens  &  Co.  have 

secured  the  following  installation  contracts  : — Sunderland  :  New 
Gaiety  Theatre,  l^iupen's  Hall  Kinema,  Dawdon  Princess  Hall, 
Rutland  Hall,  South  Hylton  Cinema,  Workhouse  extensions. 

Willesden. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Crompton  &  Co.,  at  £713,  for  replacing  the  direct-current 
switchboard  at  the  Salusbury  Road  sub-station. 

Woolwich. — The  tender  of  Messrs.  Jno.  Shelbourne  and 
Co.  has  been  accepted  by  the  B.C.,  at  £2,495,  for  the  supply  and 
laying  of  three  ISin.  suction  and  discharge  pipes  a  distance  of 
186  ft.  along  the  river  bed,  and  in  connection  with  the  condensing 
plant  now  in  course  of  erection  at  the  Globe  Lano  electricity  works. 

Worthing:. — Acting  on  the  recommendation  of  the  Elec- 
tricity Committee  and  the  resident  engineer,  Mr.  G.  Porter,  the 
T.C  on  Tuesday  decided  to  accept  the  tender  of  Messrs.  Mirrlees, 
Bickerton  &  Day,  Ltd.,  for  a  Diesel  engine  and  generator  at  a  total 
cost  of  £4,468,  £3,785  of  this  sum  being  for  the  Diesel  engine  and 
the  remaining  £683  for  a  generator  by  Messrs.  Crompton  &  Co. 


FORTHCOMINQ    EVENTS. 


Greenock  Electrical  Society.— Friday,  October  31st.  At  7.45  p.m.  At  Tem- 
parance  Institute,  West  Stewart  Street.  Papers  on  "  The  Principles  of 
the  Steam  Engine,"  by  Mr.  J.  Frew  j  and  "  Boiler  Inspection,"  by  Mr, 
G.  R.  Reid. 

Junior  Institution  of  Engineers.— Friday,  October  Slat,    At  39,  Victoria 

Street,  Westminster. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders.- Friday 

Ootober  3lBt.  At  7.30  p.m.  At  the  Literary  and  Philosophical  Society, 
Westgate  Road,  Newcastle-upon-Tyne.    Annual  general  meeting, 

Batti-Wallahs'  Society.— Friday,  October  31st.  At  7.45  p.m.  At  Holborn 
Restaurant.    First  Smoking  Concert. 

Salford  Technical  and  Engineering  Association.— Saturday,  November  Ist. 
At  7  p.m.     Ai  Royal  Technical  Institute,  Peel  Park.     Short  Papers. 

Institute  of  Marine  Engineers.— Monday,  November  3rd.  At  8  p.m. 
Presidential  address,  by  Mr.  T.  L.  Devitt. 

North  of   England  Institute  of  Mining  and  Mechanical  Engineers.— 

Monday,  November  3rd.  At  8  p.m.  At  Chemical  Theatre  of  Armstrong 
College.    Second  lecture  on  "  Utilisation  of  Fuel',"  by  Prof.  J.  W.  Cobb. 

Boyal  Institution  of  Great  Britain.- Monday,  November  3rd.  At  5  p.m. 
At  Albemarle  Street,  W.    General  meeting. 

Society  of  Engineers. — Monday,  November  3rd.  At  7.30  p.m.  At  the  Insti- 
tution of  Electrical  Engineers,  Victoria  Embankment.    Ordinary  meeting, 

Rontgen  Society.— Tuesdav,  November  4th.  At  8.15  p.m.  At  Institution  of 
Elactrical  Engineers,  Victoria  Embankment.  Presidential  address,  by 
Prof.  A.  W.  Porter. 

Institution  of  Electrical  Engineers  (Manchester  Section).— Tuesday, 
November  4th.  At  7  30.  At  Banqueting  Hall,  Midland  Ho-.el.  Address 
by  Prof.  E.  W.  Marchant,  chairman,  followed  by  Smoking  Concert, 

Institution  of  Civil  Engineers.— Tuesday,  November  4th.  At  8  p.m.  At 
Great  George  Street,  Westminster.  Address  by  the  President,  Mr.  A,  Q, 
Lyster,    Presentation  of  Medals. 

Institution  of  Civil  Engineers   of   Ireland.— Wednesday,  November   5th, 

At  8  p.m.    At  Dawson  Street,  Dublin.    Ordinary  meeting. 

Chemical  Society.— Thursday,  November  6th.  -At  8.30  p.m.  At  Burlington 
House,  Piccadilly.    Papers, 

Institution    of    Electrical    Engineers   (Yorkshire   Sections —Thursday, 

November  Sth.  At  7.15  p.m.  At  Hotel  Metropole,  Leeds.  Reception. 
Inaugural  addres;,  by  Mr.  V/.  B.  Woodhouse,  chairman.  Smoking 
coi.cert. 

Institution  of  Municipal  Engineers.— Friday,  November  7th.  At  2.45  p.m. 
At  4,  Southampton  Row,  W.C.  Presidential  address,  by  Mr,  F.  Latham, 
Paper  on  "  Electricity  as  a  By-Product,"  by  Mr.  R.  J.  Spencer-Phillips. 

Junior  Institution  of  Engineers.— Friday,  November  7th.  At  39,  Victoria 
Street,  Westminster.  Paper  on  "Experience  in  the  Design  and  Working 
on  Different  Kinds  of  Fuel  of  Gas  Producers,"  by  Mr,  G.  E.  Lygo.  • 

Manchester  Association  of  Engineers.— Saturday,  November  8th.  At 
Grand  Hotel,  .Aytoun  Street.  Paper  on  "  Recent  Developments  in  Steam 
Condensing  Plants,"  by  Mr.  A.  E.  Leigh  Bcanes. 


Male  V.  Female  Labour. — Mr.  Herbert  Samuel,  inter- 
viewed on  his  return  from  a  tour  of  investigation  of  the  telephone 
systems  of  the  United  States  and  Canada,  said  that  in  both  those 
countries  the  policy  was  adopted,  some  years  ago,  of  paying  equal 
wages  to  women  and  men.  The  result  had  been  that  practically  no 
more  women  had  been  taken  into  the  employment  of  the  Post  Office 
in  (^anada,  which  was  almost  closed  as  a  woman's  occupation, 
owing  to  the  fact  that  men  superseded  women  in  many  respects  in 
Post  Office  work.  This  was  also  the  case,  to  some  extent,  in  the 
United  States. 
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THE    ELECTRICAL    ENGINEERS 

(LONDON   DIVISION). 


Oommandlng  Officer— Libut.-Col,  H,  M.  Lkat. 
The  foirowin»  ordera  have  been  iBsned  for  the  current  week  : — 

Monday,  Novcmbc  r  :i)d.— "  A"  Company.   Tuchniciil  instruction,  7  to  10 p.m. 
Tuesday,  November  4th.— "B"  Company.    Ditto,      A  meeting  of  N.C.O.'s 
will  take  plaee  at  H  p.m. 

Wednesday,  November  5th.— Jlecruits  only.     Infantry  drill  and  technical 
instruction,  C  to  10  p.m. 

Sergeants'  Mess.— Tlicre  will  be  a  meeting  of  tlie  members  of  Die 
Hergeaiits'  Mess  in  their  Mess  Room,  at  7.30  p.m. 

Thursday,      November     6th.— "C"     Company.      Technieal     instruction, 

7  to  10  p.m.    Meeting  of  N.C.O.'s  at  7  p.m. 
Friday,  November  7lh.— "D"  Company.     Ditto. 
Saturday,  November  8th.— Headquarters  will  be  opened  from  10  a.m.  till 

12  noon  for  the  transaction  of  regimental  business  only. 

(Signed)        J.  H.  S.  Phillips,  Major. 

For  Oflicer  commanding  L.E.E, 


NOTES. 


Institution  and  lecture  Notes. — I.E.E.  (Maxchesteu 

Local  Section). — The  following-  is  the  programme  of  this 
Section  for  the  session,  which  opens  on  Tuesday  next  with  the 
delivery  of  Prof.  Marchant's  address  at  the  Midland  Hotel, 
Manchester  : — 

First  Half  of  Session.- November  4th,  1913.— Prof.  E.  W.  Marohant.  Chair- 
man's address. 

November  ISoh.-H,  H.  Perry.  "A  Two-rate  Tariff  System  without  Time- 
operated  Control." 

December  2nd.— S.  Evershed.  "  Characteristics  of  Insulation  Resistance, 
with  an  Appendix  on  Insulation  Values." 

December  IGth. — H.  C.  Gunton.  "Employment  of  Power  in  H.M.  Post 
Office." 

January  13th,  1914.— T.  Ferguson.    "Train  Lighting."    (Provisional.) 

January  27th. — B.  Welbourn.  "British  Practice  in  the  Construction  of 
High-tension  Pole  Lines."    (Provisional.) 

Second  Half  of  Session.- Dates  of  meetings— February  lOtb  and  24th,  March 
10th  and  24th,  and  April  7th  and  2l8t,  1914.  Probable  papers,  "  The  Use  of 
Heactances  in  a.c.  Circuits";  '•Electric  Furnaces";  "  Turbine-drivea 
Auxiliaries  " ;  "  The  Design  of  Traction  Motors  for  Alternating  and  Continuous 
Currents";  "A  High-duty  Low-tension  Cable";  "The  Cascade  Induction 
Motor"  ;  "Experiments  on  Air-Blast  Cooling  of  Transformers." 

Annual  dinner.- Friday,  February  27th,  1914, 

Salfobd  Technical  and  Engineering  Association.— On 
Saturday,  November  1st,  a  meeting  will  be  held  at  the  Royal 
Technical  Institute,  when  the  eveniug  will  be  occupied  by  short 
papers  by  members,  in  competition  for  a  g-old  medal  offered  by 
Mr.  W.  0.  Larmuth.  The  time  allowed  for  the  reading  and  demon- 
stration of  each  paper  is  12  minutes.  Seven  competitors  will  enter 
the  lists.  The  Committee  will  adjudicate,  the  result  being  made 
known  and  the  medal  awarded  at  the  annual  meeting  on 
December  6th. 

'  Institution  of  Municipal  Engineers. — On  Friday  next 
the  annual  general  meeting  of  the  Institution  will  be  held  at 
No.  4,  Southampton  Row,  W.C.,  at  12  noon.  In  the  afternoon  the 
President  will  deliver  an  address,  and  several  papers  (taken  as 
read)  will  be  discussed,  including  one  by  Mr.  R.  J.  Spencer- 
Phillips,  on  "  Electricity  as  a  By-Product."  In  the  evening  there 
will  be  a  reception  by  the  President,  at  which  the  Lord  Mayor  of 
London  and  the  Mayors  of  the  Metropolitan  Borough  Councils  will 
be  present. 

Institution  op'  Civil  Engineers— On  Tuesday  last  week  a 
dinner  was  held  in  the  new  home  of  the  Institution  ;  the  President, 
Mr.  R.  Elliott-Cooper,  occupied  the  chair,  and  was  supported  by  a 
number  of  distinguished  members  and  guests. 

Institution  of  Mining  and  Metallurgy. — Dr.  F.  H,  Hatch, 
M.Inst.C.E.,  has  been  elected  president  for  the  year. 

Association    of   Electrical   (Station)   Enifineers. — 

A  meeting  of  the  London  Section  was  held  at  Chandos  Hall, 
Tuesday,  October  28th,  to  discuss  further  the  policy  of  the  Associa- 
tion. A  very  interesting  paper  was  read  by  Mr.  \V.  E.  Russell  on 
"  The  Passive  Policy,"  which  was  well  received  by  those  present. 
The  supporters  of  this  policy  had  most  to  say  on  this  occasion,  and 
during  the  discussion  the  fact  was  made  clear  that  the  passive  and 
progressive  policies  were  similar  in  all  but  name.  Nominations  were 
received  for  the  various  offices  for  the  coming  year,  which  matter 
will  be  voted  on  by  the  whole  of  the  members.  It  was  suggested 
that  the  social  side  of  the  Association  should  not  be  neglected  in 
London,  and  the  Committee  hopes  to  make  arrangements  shortly  for 
a  conversazione. 

Electrical  Production  of  Steel. — A  few  years  ago  a 

large  plant  for  the  electrical  production  of  steel  on  the  Roechling- 
Rodenhausen  system  was  erected  at  the  Eich  Iron  and  Steel  Works 
near  Leusemburg,  which  now  belong  to  the  Burbach-Eich- 
Dudelingen  United  Ironworks.  The  opinion  was  entertained  by 
the  directors  that  the  plant  would  yield  very  favourable  results, 
but  it  was  soon  ascertained  that  their  hopes  were  too  sanguine,  and 
that  the  financial  results  were  very  unfavourable.  A  Esch  corres- 
pondent, writing  to  a  Frankfort  newspaper,  now  states  that  a 
better  outcome  is  expected  in  the  current  year,  as  technical  im- 
provements, which  have  been  introduced  in  the  manufacture  of  the 
steel,  have  considerably  diminished  the  pessimistic  prospects  which 
formerly  prevailed. 


The  "Point  Fives.*'— .\  meetinp  of  the  '•  I'oint 
Fivefl"  wa.s  held  on  October  17th,  at  the  '•  B.  k  K."  Rentaorant, 
KirlH  Court  Road,  S.W.,  at  which  Mr  Allen  (Wolverhampton) 
and  Mr.  A.  H.  Shaw  (Ilfordj  were  elect4?d  memberh.  A  feature  of 
the  evening  was  an  examination  of  the  new  type  of  oven  and 
grill  which  ha.s  been  designed  by  Mr.  l>owne.  and  of  which  50 
are  being  put  through  the  company's  workpihop*-.  In  the  opinion 
of   the   members  present,  the  oven   has  adrantatres  over 

other  designs,  especially  as  regards  weight,  ,  and  heat  and  e'ec- 

trical  insulation. 

The  chairman,  :\Ir.  c.  S.  Davidson,  stated  that  since  the  intro- 
duction at  Barnes  of  the  ii.  tariff,  Bom»  10  par  cent  of  the  con- 
sumers had  elected  to  be  charged  on  the  rateable  value  bisia,  and 
they  had  been  inundated  with  inquiries  regarding  the  hire  and 
purchase  of  all  classes  of  cnrrent-consuming  device*.  Had  the 
department  been  in  possession  of  the  necessary  powers  to  meet  the 
demand,  he  was  certain  that  the  sales  cf  energy  would  have  been 
greater,  the  costs  would  have  been  reduced,  and  the  financial  result 
expressed  by  a  very  much  higher  percentage  of  profit. 

The  experience  gained,  however,  though  small,  was  eirrnificant, 
and  abundantly  proved  that  no  matter  how  low  the  tariff  dealing 
with  domestic  supplies,  great  and  lasting  expansion  could  not  be  anti- 
cipated until  the  supply  authorities  had  power  to  set  up  and  main- 
tain energetic  sales  and  hire  departments. 

They  found,  owing  to  their  inability  to  hire  out  cookers,  that  the 
cheaper  classes  of  apparatus,  such  as  radiators,  were  being  installed 
in  the  proportion  of  about  100  to  one  cooker  ;  so  far,  therefore,  as 
Barnes  was  concerned,  they  were  selling  cheap  units  without  the 
anticipated  advantage  in  diversity  factor,  which  could  only  be 
rectified  by  the  introduction  of  a  low  hiring  rate  for  cookers. 

It  was  decided  to  co-operate  with  the  A.M.E.p;.  of  London  in 
publicity  matters,  and  that  every  possible  effort  should  be  exerted 
to  bring  about  a  general  publicity  scheme  for  the  electric  supply 
industry. 

The  next  meeting  (January  16th,  1914)  will  be  held  at  'Tricity 
House,"  provided  arrangements  can  be  made,  and  each  member  may 
invite  one  or  two  guests  to  the  dinner  (7  o'clock)  and  dlBCusaion. 

Fatalities. — Wm.  Donnat,  electrical  engineer,  Stirling, 
was  knocked  down  by  a  train  while  taking  a  short  cut  home  over 
the  railway,  and  fatally  injured. 

DuKi'.AN. — A  native  in  the  employ  of  Mr.  Udal,  manager  of 
Kynochs,  Ltd.,  was  recently  killed  electrically.  At  the  inquest  Mr. 
Udal  stated  that  the  light  in  his  stables  had  been  out  of  order  for 
some  time,  the  cause  being  that  the  wires  were  crossed  near  a  tree. 
He  therefore  treated  the  wires  as  dead,  and  obtaining  a  ladder 
told  the  native  to  go  up  and  shake  the  wires  free.  Deceased  touched 
the  wires  with  his  hands  and  shouted.  Mr.  Udal  switched  off  the 
current  and  returned  to  find  the  man  had  fallen  on  the  roof.  A 
doctor  who  was  called  in  pronounced  him  dead.  The  chief  elec- 
trician from  the  power  station  said  the  voltage  was  2o0. 

For  Sale. — Messrs.  Huddleston  c<:  (i'o.  will  offer  for  sale 
by  auction,  on  November  6th,  at  16,  Long  Millgate,  Manchester,  a 
large  quantity  of  electrical  apparatus,  fittings,  v\:c. 

The  West  Hartlepool  Corporation  Tramways  Department  has 
for  disposal  two  12o-kw.  Willans-Mather  .V-  Piatt's  generatmgr 
sets,  two  65  KW.  Willans-E.C.C.  generating  sets,  steam  boilers  and 
other  plant.     Particulars  are  given  in  our  advertisement  pages. 

Appointments  Vacant. — Charge  shift  engineer  at  the 
Greenwich  generating  station.  Tramways  Department,  for  the 
L.C.C.  (£25(0  ;  a  representative  to  interview  consumers  (lighting, 
heating,  &c.)  is  wanted  by  a  prc\  incial  electricity  undertaking  (,35s.)  ; 
electrical  mechanician,  for  Nigerian  Government,  age  25-40  (£2.">0, 
passage  free,  single  quarters)  ;  fitter,  for  the  Cleckheaton  U.D.C. 
(40^.)  ;  commercial  assistant,  for  Battersea  B.C.  electricity  depart- 
ment (£2  -I-)  ;  assistant  for  Walthamstow  U.D.C.  Electricity  De- 
partment (£150).    Particulars  are  given  in  our  advertisement  pages. 

Kelvin  Memorials. — According  to  the  Tinos  a  marble 
bust  of  Lord  Kelvin,  by  Mr.  Shannon,  A.R.S.A.,  the  gift  of  Lady 
Kelvin,  was  presented  to  the  Royal  Society  of  U  linburgh  on 
Monday  last  by  Prof,  (rum  Brown,  on  her  b:-iialf.  Principal  sir 
William  Turner,  who  presided  over  a  large  gathering,  said  Lord 
Kelvin  had  been  (lO  years  a  Fellow  of  the  .sjciety,  and  was  occupy- 
ing the  post  of  President  for  a  third  tsrm  of  five  years  when  he 
died  in  1907 

lA^ht  Railways,  —  The  Board  of  Trade  has  issued 
revisea  rules  with  respect  to  applications  to  the  Light  Railway 
Commissioners  unc'er  the  light  Railways  Acts,  1896  and  1912. 
Copies  of  these  rules  can  be  purchased,  either  directly  or  through 
the  usual  agents,  from  Messrs.  Wyman  &  Sons,  Ltd.,  Fetter  Line, 
Fleet  Street,  London,  EC. 

AtllletiCJS. — The  "  Cryolite  "  Athletic  Association  has 
been  formed  by  the  London  staff  of  the  British  Aluminium  Co., 
Ltd.,  109,  Queen  Victoria  Street.  EC,  with  divisions  for  football, 
cricket,  lawn  tennis  and  swimming. 

The  Batti-W  allalis. — The  first  smoking  concert  of  the 
season  will  be  held  to-night,  at  the  Holborn  Restaurant  (Council 
Chamber).  The  President,  Mr.  J.  Snow  Huddleston,  will  take  the 
chair  at  7.45  p.m. 

Standardisation  of  Electric  Lamps  for  Motor-Cars. 

— At  a  further  meeting  of  the  sub-committee  of  the  Accessories 
Committee  of  the  Society  of  Motor  Manufacturers,  appointed  to 
deal  with  the  question  of  the  standardisatior  of  electric  lamps  for 
use  on  motor-cars,  another  discussion  on  the  subject  took  place,  and 
it  was  finally  left  for  the  lamp  manufacturers  to  forward  to  the 
society  their  conclusions  as  to  the  results  of  the  conference. 
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Bankruptcy    Proceedings. — The    iSrst    meeting    of 

creditors  was  held  on  Wednesday,  at  the  Lmdon  Bankruptcy 
Court,  under  a  receiving-  order  made  agrainst  Mr.  Sydney  A.  M.  Rose, 
described  as  of  79,  Elgrin  Mansions,  Maida  Vale.  Mr.  Eoferton  S, 
Grey,  Official  Receiver,  presided. 

According:  to  the  debtor's  statement,  he  was  in  the  Colonies  for 
20  years  prior  to  1 907,  and  for  many  years  acted  as  chief  electrical 
engineer  to  Foy  &  Gibson,  Ltd.,  Melbourne.  He  also  traded  in 
that  city  as  an  electrical  engineer  on  his  own  account  for  a  few 
years.  In  1907  he  came  to  Eagland  to  exploit  an  invention 
for  an  automatic  target.  The  Rose  Automatic  Syndicate, 
Ltd.,  was  formed  in  the  first  instance,  but  that  was  taken 
over  by  the  Rose  Recording  Target  Co.,  Ltd.  The  latter 
company  went  into  liquidation,  and  in  January,  1912,  the  debtor 
acquired  the  patents  from  the  liquidator.  The  Rose  Automatic 
Target  Co.,  Ltd.,  was  next  formed  with  a  nominal  capital  of 
£35,000.  As  vendor  the  debtor  received  14,000  fully-paid  shares 
and  £2,000  in  cash,  and  he  is  now  acting  as  technical  adviser  to 
the  company  at  a  salary  of  £400  per  annum.  In  addition  he  has  a 
40  per  cent,  interest  in  the  world's  patents  of  the  Reinstein 
Washable  Bru?h.  He  roughly  estimates  his  liabilities  at  £900,  and 
values  his  interest  on  the  various  patents  at  £2,950,  Consequently, 
he  does  not  admit  insolvency,  and  gives  as  the  causes  of  his  tem- 
porary embarrassment  his  inability  to  develop  and  dispose  of  the 
foreign  patents  relating  to  the  automatic  target,  and  the  prolonged 
illness  of  his  wife. 

la  the  absence  of  any  offer,  Mr.  Alexander  Nisbet,  chartered 
accountant,  3-4,  Lincoln's  Inn  Fields,  W.C,  was  appointed  as  trustee 
to  administer  the  estate  in  bankruptcy  with  the  assistance  of  a  com- 
mittee of  liispection. 

Midland  Electrical   Engineers'  BUI.— This    event 

will  be  held  at  the  Grand  Hotel,  Birmingham,  on  Friday,  Novem- 
ber 28th  ;  music  at  8.15  o'clock,  dancing  from  8.45  to  2  o'clock. 
Tickets,  inclusive  of  refreshments,  hot  supper,  &c,,  are  one  guinea 
each,  and  they  can  be  obtained  from  any  member  of  the  Com- 
mittee, or  from  Mr.  G.  J.  Bish,  55,  Newhall  Street,  Birmingham, 
the  hon.  secretary  and  treasurer,  who  will  forward  particulars  to 
any  of  our  readers  who  are  interested.  A  circular  has  been  issued 
giving  particulars  of  train  services  between  London  and  Birming- 
ham and  Manchester  and  Birmingham. 

Manchester    Electrical    Workers. — A    correspondent 

writes:  —  "The  members  of  the  Installation  Section  of  the 
Manchester  Electrical  Trades  I'nion  came  out  on  strike  on  Monday 
morning,  consequent  upon  the  Electrical  Employers'  Association 
refusing  to  concede  an  advance  of  Id.  per  hour  in  wages. 
About  300  men  are  affected.  The  strike  will  affect  a  large  number 
of  buildings  in  the  course  of  erection,  and  delay  the  installation 
of  electric  light.  It  was  stated  that  several  firms  had  agreed 
to  pay  the  advance  of  Id.  per  hour,  but  no  communication  had 
been  received  from  the  newly-formed  Employers'  Association." 

The  Prestige  of  the  Press. — We  have  followed  with 

great  interest  the  correspondence  on  the  "  Prestige  of  the  Press  " 
that  has  been  appearing  in  the  Times  this  week.  The  editorial 
comments  and  declaration  of  policy  we  have  also  closely  studied, 
and  we  thoroughly  approve  of  the  decision  of  our  august  contem- 
porary to  refuse  in  future  to  take  advertisements  from  agencies 
which  supply  news,  or  news  from  agencies  which  supply 
advertisements,  but  wild  horses  shall  not  draw  from  us  all 
our  thoughts.  We  always  have  disapproved  of  the  increas- 
ing attempts  to  blend  advertisements  with  news,  whether  the  news 
came  from  an  advertisement  agent  or  from  any  other  source.  The 
"puff  preparatory"  and  the  qiiid pro  quo  alike  are  an  abomination 
to  all  who  want  the  Press  to  maintain  a  high  standard,  and  the 
astonishing  thing  is  that  firms  of  otherwise  high  repute  have, 
through  their  organisations  or  agents,  helped  to  lower  the  standard, 
making,  at  times,  demands  upon  editors  which  no  self-respecting 
journalist  could  concede.  Oar  own  views  on  this  subject  are  pretty 
well  known,  but  we  may  repeat  them  in  the  terms  used  in  a  T'tmrg 
leader  of  Wednesday  last  : — ''  One  of  the  first  things  that  a  news- 
paper reader  has  the  right  to  expect  is  that  both  the  news  presented 
to  him,  and  the  editorial  comment  thereon,  shall  be  impartial, 
in  the  sense  that  they  shall  be  free  from  any  suspicion  of  influence 
on  the  part  of  interested  persons."  We  need  not  enter  into  the 
details  of  the  absurd,  though  to  us  by  no  means  surprising, 
circular  issued  by  Renter's  Financial  Publicity  Department,  and 
now  withdrawn,  nor  need  we  discuss  the  protests  of  the  different 
advertising  agents,  but  we  certainly  do  feel  justified  in  asking  the 
Time.t  to  see  whether  it  cannot  change  its  policy  in  r'egard  to  the 
reporting  of  company  meetings.  We  know  that  it  has  a  notice  to 
the  effect  that  '  Reports  of  Proceedings  under  the  heading  'Com- 
pany Meetings'  are  inserted  as  advertisements,  but  care  is  taken 
to  ensure  that  they  be  trustworthy."  This  savours  somewhat  of 
au  apology  to  the  reader  for  serving  up  what  may  not  be  quite  so 
trustworthy  as  such  things  used  to  be  in  the  olden  days,  and  we 
suspect  that  the  editors,  in  their  zeal  to  maintain  a  lofty  standard, 
would  be  far  happier  if  they  did  not  have  to  publish  that  notice. 

London    Electricians'  Wages   Movement. — We  are 

informed  that  members  of  the  Electrical  Trades  Union  in  the 
London  district  met  on  Tuesday  last  in  the  large  hall  of  the  Club 
and  Institute  Union.  Holborn,  to  consider  the  final  arrangements 
for  their  effort  to  secure  an  advance  of  wages,  and  late  comers  had  a 
diffijulty  to  find  standing  accommodation.  A  resolution  was  carried 
instructing  the  London  District  Committes  to  immediately  formu- 
late demands  on  both  associated  and  non-federated  employers, 
embodying  lid.  an  hour  for  electrical  fitters  and  wiremen,  with  a 
recognised  code  of  working  rules,  other  grades  to  receive  correspond- 
ing increases.  Among  other  matters  discussed  were  the  measures 
to  be  adopted  to  obtain  these  objects  and  a  ballot  vote  was  taken, 


OUR    PERSONAL    COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  ths 
technical  or  the  commercial  side  of  ihe  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Elbctbical  Review  posted  as  to  their  movements. 


Central   Station  Officials.— Mr.  W.  H.  Taylor  has 

resigned  the  position  of  assistant  electrical  engineer  at  Walthamstow 
having  accepted  an  appointment  under  the  Government  of  Western' 
Australia  as  chief  station  superintendent  at  the  new  power  station 
at  Perth.  Mk.  G.  J.  Hollyeu  has  been  promoted  to  the  position  of 
station  superintendent. 

Consequent  on  the  departure  of  Mr,  E.  W.  L.  Nichol  to  take  up 
a  position  in  London,  the  Yorkshire  Electric  Power  Co.  have 
appointed  Mr.  Fred  Platt,  of  Birstall,  to  the  position  of  assistant 
superintendent  at  the  company's  generating  station  at  Thornhill, 
near  Dewsbury. 

Advance  of  salaries  have  been  given  to  the  following  employes  at 
the  Middleton  Electricity  Works : — W.  Butterworth,  station 
superintendent  ;  J.  Grandidge,  outside  foreman  ;  P.  Ridings, 
senior  shift  engineer  ;  and  P.  Illingworth,  second  shift 
engineer. 

Mk.  W.  W.  Warren,  a  charge  shift  engineer  at  Greenwich 
generating  station  (L  C.C.)  since  May,  1911,  has  resigned  his  appoint- 
ment. 

Tramway  Officials. — Mr.  F.  Eogington  has  resigned 

his  appointment  as  principal  assistant  to  the  West  Ham  tramways 
undertaking.  Owing  to  the  vacancy  thus  caused  the  Tramways 
Committee  have  appointed  (1)  Mb.  W.  Hopkins  to  the  post  of  chief 
assistant,  at  a  salary  of  £250  per  annum,  rising  by  annual  incre- 
ments of  £25  to  £300  ;  (2)  Mr.  A.  C.  Debenham  to  be  accounts 
clerk  at  £200  per  annum,  rising  to  £220  by  annual  increments  of 
£10  ;  and  (3)  Mr.  J.  O'Niel  to  be  traffic  clerk  at  £120  per  annum, 
rising  by  annual  increments  of  £10  to  £1.">0.  The  department  now 
require  a  traffic  superintendent,  at  a  commencing  salary  of  £225 
per  annum,  and  the  filling  of  this  post  has  been  left  to  the 
tramways  manager  and  the  chairman  of  the  Tramways  Com- 
mittee. 

Inspector  J.  Campbell,  of  the  Manchester  tramways,  who  has 
just  retired,  has  been  presented  with  a  silver  coffee  service  by  the 
emploje^  of  the  Oldham  Road  branch.  Passengers  on  the  Roch- 
dale Road  section  have  eyven  him  a  timeoiece. 

The  Review  of  the  River  Plate  states  that  Mr.  S.  C.  Marengo, 
sub-manager  of  the  Buenos  Ayres  and  Pacific  Railway  Co.,  has 
resigned  that  position,  having  bsen  appointed  general  manager  of 
the  Central  of  Buenos  Ayres  Railway  Co.  and  the  Likcroz  3  Tram- 
ways Co. 

General.  —  On  Thursday  last  week,  at  the  Arc 
Work?  Club  Room,  Mr.  A.  J.  Hodgson,  the  former  joint 
manager  on  Messrs.  Crompton  &  Co.'s  electrical  engineering 
works,  Chelmsford,  was  the  recipient  of  a  presentation  sub- 
scribed for  by  the  directors,  members  of  the  staff,  and  some 
of  the  employe  i  of  the  firm.  The  presentation  took  the 
form  of  a  handsome  silver  salver.  Mr.  Carleton  F.  Tufnell  pre- 
sided, and  was  supported  by  Mr.  E.  Reeves  (managing  director), 
and  Mr.  P.  G,  Cheverton,  who  acted  as  hon.  secretary  to  the 
presentation  fund.  The  chairman  said  that  for  something  like 
20  years  Mr.  Hodgson  had  been  closely  connected  with  the  works, 
winding  up  his  honourable  career  in  the  responsible  position  of 
joint  manager.  During  all  tho:e  years  Mr.  Hodgson  had  displayed 
a  loyalty  to  the  company  and  a  zeal  in  his  work  which  had  gained 
for  him  the  esteem  of  them  all.  His  gentle  courtesy  had  been 
unfailing,  and  his  modesty  was  only  equalled  by  his  high  sense  of 
honour,  while  his  sympathy  and  kindness  of  heart  could  not  fail 
to  have  endeared  him  to  all  those  who  had  the  privilege  of 
working  under  him.  The  chairman  then  read  a  letter  from  Mr. 
Claud  Crompton,  who  wrote  regretting  his  inability  to  be  present, 
and  said  that  after  all  the  long  years  that  he  had  worked  in  friend- 
ship and  harmony  with  Mr.  Hodgson,  as  his  immediate  subordinate, 
he  felt  there  could  be  no  one  so  qualified  as  himself  to  speak  of 
Mr.  Hodgson's  great  gifts  as  a  manager  of  men.  Those  under  him, 
who  had  known  and  liked  him,  had  realised  to  what  extent  he 
could  be  a  friend,  and,  at  the  same  time,  a  strong  master  to  be 
obeyed.  Bat  he  doubted  if  many  realised  to  what  extent  Mr. 
Hodgson  had  had  to  face  difliculties,  and  how  he  had  borne 
them  on  his  own  shoulders  so  quietly  that  those  under  him 
hardly  knew  they  existed.  In  conclusion,  Mr.  Crompton  wished 
Mr.  Hodgson  all  happiness  in  the  future.  Mr.  Hodgson, 
in  reply,  said  that  in  the  past  they  had  together  gone 
through  many  diflBcult  jobs  :  but  he  could  assure  them  that  the 
one  they  had  put  before  him  was  one  of  the  most  difiBcult  he  had 
had  to  deal  with.  He  could  not  tell  them  how  much  he  appreciated 
all  the  kind  words  spoken  by  Mr.  Tufnell,  and  their  very  great 
kindness  to  him  in  presenting  him  with  the  handsome  and  valu- 
able present.  He  felt  deeply  grateful  to  all,  not  only  because  he 
had  such  a  handsome  tray  to  take  away,  but  more  especially 
because  this  was  a  demonstration  of  the  good  feeling  which  had 
always  existed  between  the  members  of  the  same  company.  The 
fact  that  they  had  always  given  him  their  support  in  every  way 
was  constantly  before  him.  and  added  in  no  small  measure  to  the 
very  great  regret  ho  felt  when,  last  November,  he  decided  that  the 
time  had  come  for  him  to  lay  down  his  duties.    He  had  always 
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met  with  the  greatest  kindness,  and  he  thanked  them  most  sincerely. 
He  could  EHSure  them  that  when  one  had  to  break  with  one's  work 
and  with  old  friiindship^  and  associationn,  it  was  comfortint^  to 
feel  that  one  could  look  back  with  much  pleasure  as  he  did  to  the 
time  he  had  had  with  them.  They  had  had  hard  times,  but  these 
had  only  pone  to  strengthen  the  j^ood  feeling  between  them  and 
bring  out  the  beat  in  them.  He  sincerely  trusted  that  the  good 
feeling  that  had  always  existed  between  the  directors,  the  staff  and 
the  emplo}e*  would  long  continue.  On  the  prop^8al  of  Mr. 
Cheverton,  a  hearty  vote  of  thanks  was  accorded  Mr.  Tufnell,  who, 
at  the  close  of  a  brief  response,  called  for  cheers  for  Mr.  Hodgson, 
which  were  very  heartily  given. 

The  wedding  of  Mk.  W.  M.  D.  Pell,  director  of  Oliver  Arc  Lamp, 
Ltd.,  Engine€ring  and  Arc  Lamps,  Ltd.,  and  the  Varley  Magnet 
Co.,  Ltd.  (second  son  of  the  late  Mr.  Bennett  Pell,  M.I.E  E.).  to 
Miss  Evelyn  Georgie  Sandwith,  only  daughter  of  the  late  Col. 
Hartley  Sandwith,  ('.B.,  took  place  at  Horsell  Parish  Church, 
Woking,  Surrey,  on  Tuesday  last.  The  honeymoon  is  being  spent 
in  a  motor  tour  through  Devonshire  and  Cornwall. 

Dr.  0.  W.  Richardson,  F.R.S.,  has  been  appointed  to  the  Wheat- 
stone  Chair  of  Physics  at  King's  College,  London,  in  succession  to 
Prof.  C.  G.  Barkla. 

The  address  of  Mr.  J.  S.  Raworth  is  now  12,  Becmead  Avenue, 
Streatham,  S.W. 

Mb.  John  Hollingworth,  B.A.  (Cambridge),  and  B.Sc. 
(London)  has  been  appointed  Assistant  Lecturer  in  Electrioal 
EogineerlDg  at  the  Manchester  University. 

At  Birdwell  United  Methodist  Church,  on  October  22nd,  the 
marriage  took  place  of  Me.  Arthur  Kenworthy,  chief  electrical 
engineer  to  the  Barnsley  Electric  Traction  Co.,  and  Miss  Morris. 

Obituary. — A.     S.     Giles. — We     have    received    the 

following  appreciation  of  the  late  Mr.  (riles  from  a  correspondent : 
— 'The  death  of  Mr.  Alfred  Giles,  cut  off  in  the  prime  of  life  by 
enteric  fever,  takes  one  back  to  the  very  beginnings  of  electrical 
engineering  as  we  know  it  now,  to  the  time,  in  fact,  when  the 
the  whole  thing  waff  in  the  cradle  ;  it  is  difficult  to  realise  this  was 
only  30  years  ago.  Mr.  Giles  began  his  working  life  on  the 
engineering  staff  of  the  Edieon  Co.  in  London  ;  in  the  middle 
eighties,  installation  work,  as  far  as  incandescent  lighting  was 
concerned,  was  largely  in  the  hands  of  the  amalgamated  Edison 
and  Swan  interests,  Siemens  Bros.,  and  one  or  two  small  private 
firms,  and  in  the  course  of  his  service  with  the  Edieon  &  Swan  Co., 
Mr.  Giles  had  to  do  with  many  of  the  original  installations  in  the 
country.  He  remained  on  the  staff  of  this  company  through  all 
the  changes  and  vicissitudes  of  the  concern  in  the  early  ninetiep, 
finally  leaving  it  soon  after  the  installation  department  was  given 
up.  After  five  or  six  years  on  the  staff  of  Thompson,  Ritchie  and 
Co.,  Mr.  Giles  went  to  Blackburn  as  engineer  of  the  Corporation 
Electricity  Department,  and  held  that  position  to  his  entire 
credit,  till  in  1904  he  was  appointed  engineer-in-chief  of 
the  Cape  Tramways — by  no  means  a  sinecure  at  the  best 
of  times,  and  just  at  that  period  in  need  of  a  strong  hand. 
So  successful  was  his  control  of  these  tramways,  that  when  in  the 
spring  of  1911  occasion  arose  for  a  change  in  the  management  of 
the  Lisbon  tramways,  the  Eckstein  interests  transferred  Mr.  Giles 
from  the  Cape  to  Lisbon  as  manager  and  engineer-in-chief  of  the 
electric  tramways  there,  a  post  of  great  and  onerous  responsibility. 
It  is  no  more  than  the  truth  to  say  that  his  management  of  the 
tramways  during  the  troublous  times  of  the  past  two  years  in  that 
hornets'  nest  of  warring  factions,  has  been  conspicuously  success- 
ful, and  has  shown  Mr.  Giles  to  be  possessed  of  a  wise  discretion. 
Mr.  Oiles  combined  in  his  person  sound  technical  knowledge  and 
shrewd  mother  wit,  leavened  with  a  sense  of  h amour  which  often 
helped  him  over  the  hard  places  in  life  ;  a  hard  worker,  he  was 
above  all  things  thorough,  detested  second-rate  and  '  shoddy  '  work, 
and  showed  to  a  marked  degree  that  sterling  quality  of  grit  one 
likes  to  associate  with  Englishmen,  and  which  he  djubtlefs 
inherited  from  his  father,  a  tjjucal  Cheshire  parson  of  the  old 
school ;  he  never  left  a  job  half  done.  Those  working  with  him, 
no  matter  in  what  position,  soon  came  to  know  that  he  was  a  man 
on  whom  they  could  rely,  and  the  cordial  nature  of  his  relations 
with  both  employers  and  staff"  was  doubtless  due  in  great  measure 
to  this  knowledge." 

The  death  has  taken  place  at  Salisbury  of  Mr.  Malden,  who 
was  secretary  of  the  Salisbury  Electric  Lighting  and  Si(i)ply  Co. 
from  its  formation. 

Several  South  African  correspondents  have  sent  ua  by  the  last  mail 
particulars  of  the  motor  accident  which  occurred  on  October  8th, 
resulting  in  the  death  of  Mr.  James  Herhebt  Cawthra,  the 
station  superintendent  of  the  Victoria  Falls  and  Transvaal  Power 
Co.,  Ltd.  Mr.  Cawthra,  it  appears,  left  the  Rosherville  power 
station  in  his  motor-car  about  i>  o'clock  in  the  morning  in  order  to 
proceed  to  the  Simmer  Pan  power  station.  As  he  was  driving  over 
the  level-crossing  between  the  Simmer  Deep  and  the  mine  pro- 
perties, a  motor-train  carrying  passengers  ran  into  his  car.  The 
motor- car  seems  to  have  been  struck  by  the  front  of  the  train,  and 
was  hurled  along  the  railway  line  for  about  100  yards.  Mr. 
Cawthra  was  pitched  violently  from  the  car,  and  killed  instan- 
taneously. Mr.  Cawthra  had  been  in  the  country  about  two  years  ; 
he  was  about  45  years  of  age,  and  leaves  a  widow  and  four 
children,  who  are  all  at  present  in  England,  except  the  eldest  son, 
aged  17,  who  is  a  storekeeper  at  the  Rosherville  power  station.  At 
the  time  of  the  accident  he  was  an  inmate  of  the  Simmer  and  Jack 
Hospital,  suffering  from  blood  poisoning  in  the  foot,  and  he  saw  his 
father's  body  brought  into  the  same  hospital  without  knowing 
who  it  was.  It  appears  that  Mr.  Cawthra  had  had  three  motor 
accidents  of  a  more  or  less  serious  nature  during  the  last  nine 
months. 


Wills.— The  late  Mr.  W.  Thom  (Yates  &  Thorn,  l.ui-, 
P.lackbiirn;  left  £12>^,089  groBS  and  £120,21.1  net  peraonaltj. 

Mk.  I'ljEDKiacK  iJi.'ow.s,  managing  director  of  the  Walsall 
Electrical  Co  ,  Ltd.,  who  died  in  August  last,  left  £2.401  groM  And 
£l,:i01  net. 

The  late  Mr.  A.  B.  Wn,.'-'..s-,  a  director  of  the  Central  IreUnd 
Electric  Power  Co.,  left  £0,."-.j3. 


FEW    COMPANIES    REGISTERED. 


Bentham  Electric  Supply  Co.,   Ltd.   (131.710).— Thia   com- 

pany  was  registered  on  October  22nd,  with  a  capital  o(  iCl.OOO  in  £1  iharea, 
to  carry  on  at  Bentham  and  elsewhere  the  btiaineea  of  an  electric  light  and 
Bupiily  csmpany  in  all  its  branches.  The  sabecrihers  (with  one  ibare  each) 
are  :— C.  U.  Best,  72,  Market  Street,  Bradlcrri,  incorporated  accoanUuit ; 
T.  B.  P.  Ford,  Low  lientbam,  silk  spinner;  E.  Ayrton,  Lo  a  Bentham.  ailk 
spinner;  J.  Parker,  Low  Bentham,  siik  dresser;  J.  Camberland.  Benlbam, 
builder;  C.  Pallan,  80,  King's  Arcade,  Bradford,  engineer  ;  H.  H.  Casge,  U, 
Cunliffe  Terrace,  Bradford,  electrical  engineer.  Private  company.  The 
number  of  directors  is  not  to  be  less  than  three  or  more  than  five  ;  :be  aab- 
Bcribers  are  to  appoint  the  first  ;  q  lalification,  £100;  resianerAtion  ai  fixed 
by  tke  company.  Registered  ofHce,  Joint  S:ock  bank  Chambers,  High 
Street,  Skipton.    Solicitors,  Oaunt,  Foster  &  Co.,  Bradford. 

Watson,  Marsh  &  Co.  (Brondesburj),  Ltd.  il^\.7'J5).—TbiB 

company  was  registered  on  October  24th,  with  a  capital  cf  i'1,000  in  Jtl  share«, 
to  carry  on  the  business  of  designers,  manufacturers,  exporters  and  im- 
porters 01,  contractors  and  factors  for,  and  dealers  in,  electric  light  and  other 
electrical  apparatus,  conduits,  dynamo  machine?,  lamps,  fittings,  and 
accessories,  &c.  The  subscribers  (with  one  share  each)  are  :— J.  B.  Marsh, 
6,  Hoviden  Road,  Cricklewood,  N.W.,  electrical  engineer;  M.  Cohen, 
25,  Brondesbnry  Road,  Kilburn,  N.W..  electricil  engineer.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  Ave  ; 
the  first  are  J.  B.  Marsh  and  M.  Cohen  (both  permanent  joint  managing 
directors);  qualifioation  of  such  managing  directors,  100  shares.  Registered 
by  Alfred  H.  Atkin,  27-8,  Fetter  Lane,  E.C. 


CITY    NOTES. 


Norwich  Electric  Tramways  Co.,  Ltd. 

The  seventeenth  annual  ordinary  general  meeting  waa  held  on 
Wednesday  at  the  ofiBce,  8,  Crosby  Square,  BLshopsgate.  E.C,  the 
Hon.  Arthur  Brand  presiding. 

The  Chaikman,  in  moving  the  adoption  of  the  report,  remarked 
that  he  had  very  little  to  add  to  the  information  therein  given. 
He  was  glad  to  say  that  the  tramways  had  done  better  in  1913  than 
in  1912,  and,  further,  he  was  extremely  pleased  to  state  that  there 
had  been  a  very  considerable  increase  in  the  earnings  up  to  date  in 
the  current  year,  as  compared  with  the  corresponding  period  last 
year.  Norwich  was  in  a  prosperous  state,  and  he  hoped  that 
condition  of  things  would  continue.  It  was  the  intention  of  the 
directors  to  deposit  a  Bill  in  Parliament  to  obtain  j^wwers  to 
make  some  further  improvements  in  the  line. 

Mb.  Geo.  M.  Chamberlin  seconded  the  motion,  and  the  report 
was  adopted. 


Stock  Exclianire  \otices. — The  Committee  has  appointed 
a  special  settling  day  as  under  : — 

Humphrey  Pump  Co.,  Ltd.— 30.000  ordinary  shares  of  .£1  each,  10s.  paid, 
Nos.  I  to  30,000;  100,000  ordinary  shares  of  £1  each,  fully  paid,  No.  iO.OOl  to 
130.000;  anti  25,000  7  per  cent,  cumulative  preference  shares  of  JEl  each,  fully 
paid,  Nos.  1  to  25.000. 

And  ordered  the  undermentioned  security  to  be  quoted  in  the 

OflBcial  List  : — 

London  and  Suburban  Traction  Co.,  Ltd.— Further  issue  of  1B6,469  ordinary 
shares  of  JEl  each,  fully  paid,  Nos.  l.GW.,674  to  1,S33,136;  964.791  5  per  cent, 
cumulative  preference  shares  of  £1  each,  fully  paid,  Nos.  1,316,269  to  1,681,069  ; 
and  i' 14,893  4  J  per  cent,  mortgage  debenturs  stock. 

Applications  have  been  made  to  the  Committee  to  appoint  a 
special  settling  c'ay  in  and  to  grant  a  quotation  to : — 

Newcastle-upon-Tyne  Klectric  Supply  Co.,  Ltd.— Scrip  fully  and  partly  (66 
per  cent.)  paid  for  £400,000  5  per  cent,  second  mortgage  debentnre  stock. 

And  to  appoint  a  special  settling  day  in  :— 

Marconi  International  Marine  Ccnimunieation  Co.,  Ltd.— 204.066  shares  of 
£1  eaoh.  fully  p*id,  Nos.  1  to  114,520.  114„^1  to  123,4:^,  123,630  to  198,6S8,  and 
128,7-29  to  204  200  rr  dividends  paid  previous  to  1913;  and  a  farther  is»ue  of 
102,028  shares  of  £1  each,  fully  p*id,  Nos.  114,527  to  114,660,  123,469  to  123.538, 
128,689  to  128,788,  and  204.201  to  306,C84. 

Western  Telegraph  Co.,  Ltd.  — After  transferring 
£100,000  to  the  general  reserve  fund,  it  10,000  to  the  land  and 
buildings  depreciation  fund,  and  je4."<,0CO  to  the  provision  on 
account  of  investment  fluctuations,  a  final  dividend  of  Ss,  per  share 
is  recommended  (making,  with  the  previous  distributions,  a  total 
dividend  of  t".  per  cent,  for  the  year  ended  June  SOth,  191S).  and 
also  .the  payment  of  a  bonus  of  28.  per  share,  both  free  of  income- 
tax.  The  balance  of  the  account  is  carried  forward.  The  register 
of  transfers  will  be  closed  from  November  -tth  to  12th. 

Montreal  Lijrht,  Heat  and  Power  Co.— .V  dividend 

of  2\  per  cent.,  being  at  the  rate  of  10  per  cent,  per  annum,  for  the 
quarter  ending  October  :>lst.  ia  announced. 
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Forranti,  Ltd. 

Mr.  a.  W.  Tait  (chairman)  presided  on  Friday  at  Central  House, 
Kingrsway,  W.C,  over  the  eighth  annual  general  meeting  of  this 
company. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review. 
page  ti24),  the  Chairman  said  that  the  shareholders  would 
observe  that  the  company  had  again  had  a  satisfactory  year.  The 
result  of  the  trading  was  £.'i9,r)99,  as  compared  with  £51,759  last 
year,  or  an  increase  of  £7,840.  There  was,  however,  an  increafe  of 
£8,325  in  the  general  establishment  charges  (from  £22,771  to 
£26,097),  accounted  for  by  the  increased  turnover  of  the  business, 
the  increase  in  the  charge  for  income-tax,  and  the  expenses  in  con- 
nection with  the  repayment  of  the  prior  lien  debentures  and  the 
issue  of  the  five-year  notes.  There  was  also  included  under  this 
head  the  charge  in  connection  with  the  Insurance  Act,  which 
amounted  to  £1,085.  Repairs  and  renewals  were  £6,741,  as  com- 
pared with  £."),587,  the  increase  of  £1,153  being  due  to  reorganisa- 
tion in  certain  of  the  departments  at  the  works  in  which  exten- 
sions had  been  carried  out.  The  net  result  was  £28,142, 
as  against  £24,333,  or  an  increase  of  £3,809.  The  interest 
charges  were  somewhat  different  from  those  of  the  previous  year, 
owing  to  the  repayment  of  the  prior  lien  debentures  and  the 
issue  of  the  6  per  cent,  notes  already  mentioned.  The 
total  interest  payable  on  debentures,  notes  and  loans  amounted  to 
£8,14t>,  as  against  £7,204  last  year.  The  net  profits  for  the  year 
showed  an  increase  of  £2.867.  The  balance  of  profit  for  the  year 
was,  therefore,  £9,996,  plus  the  amount  at  credit  at  June  30th,  1912 
— £12,456 — making  together  £22,452.  There  had  been  carried  to 
general  reserve  account  £22,(>00,  leaving  a  balance  to  be  carried 
forward  of  £452.  In  accordance  with  the  usual  practice, 
£10,000  had  been  carried  to  depreciation  reserve,  which  now 
stood  at  £56,350.  With  regard  to  the  amount  which  had 
been  carried  to  general  reserve  account,  he  would  remind  the 
shareholders  of  the  statement  which  he  made  last  year,  that  in 
accordance  with  the  arrangement  made  in  connection  with  the 
repayment  of  the  prior  lien  debentures  and  the  issue  of  the  5-ypar 
notes,  the  company  was  not  in  a  position  to  make  any  payment  to 
the  shareholders  until  these  notes  had  been  redeemed.  As  they 
were  aware,  they  fell  due  in  1917,  and,  until  that  period,  the  profits 
which  the  company  might  make  would  be  accumulated  so  that  the 
position  of  the  company  might  be  so  strengthened  that  when  the 
re-organisation  of  its  capital  took  place — as  it  must  do  at  that 
time — the  directors  would  be  able  to  put  forward  a  scheme  which 
would  enable  the  company  to  commence  and  to  continue  the  pay- 
ment of  dividends  on  the  shares.  Because  of  these  arrangements  it 
was  felt  meantime  that  nothing  should  be  done  with  regard  to 
writing  down  the  value  of  goodwill  and  patent  rights  as  that 
adjustment  could  be  made  when  the  reorganisation  took  place. 
Turning  to  the  balance-sheet,  he  would  enumerate  the  principal 
changes  which  had  taken  place  in  the  assets  and  liabilities.  Lease- 
hold land  and  buildings,  standing  at  a  value  of  £52,560,  showed  an 
increase  of  £2,706  over  the  previous  year.  Plant,  machinery,  tools 
and  fixtures  at  £120,825,  showed  an  increase  of  £7,518  over  the 
previous  year.  The  increase  on  those  two  items  was  a  very  con- 
siderable sum,  £10,224,  and  it  was  due  to  the  new  buildings  which 
were  erected  and  the  plant  installed  in  connection  with  the  deve- 
lopment of  the  meter  department.  Those  extensions  were  abso- 
lutely necessary  to  enable  the  company  to  cope  efiiciently  with  the 
largely-increased  turnover  in  that  department,  and  he  hoped  they 
might  now  be  able  to  go  on  for  a  year  or  two  without  considerable 
addition  to  their  fixed  assets.  Expenditure  on  work  in  hand  at 
£77,118,  showed  an  increase  of  £16,114  over  the  previous  year  ;  and 
stock  and  stores  in  hand  at  £21,629  showed  an  increase  of  £5,483 
over  the  previous  year.  The  increase  in  these  two  items  amounted 
to  £21,597,  and  was  to  be  accounted  for  by  the  increase  in  the  com- 
pany's turnover  which  he  had  previously  mentioned,  and  was 
also  due  to  the  fact  that  a .  large  order  was  in  course 
of  completion  at  the  date  of  the  close  of  the  accounts. 
Sundry  debtors  at  £66,102  showed  an  increase  of 
£5,889  ;  and  they  would  observe  that  a  new  item  appeared,  viz., 
London  office  fixtures  and  fittings,  £1,373.  The  directors  felt 
for  some  considerable  time  that  it  was  necessary  to  consolidate  the 
sales  administration  'of  the  company,  and  that  that  could  not  be 
done  better  than  by  the  establishment  of  a  proper  organisation  in 
London,  from  whence  the  majority  of  business  emanated  or  was 
controlled.  Cash  at  bank  and  in  hand  was  practically  the  same  as 
last  year  ;  and  goodwill  and  patent  rights  remained  at  the  fixed 
figure  of  £69,54  7.  With  regard  to  the  liabilities  side  of  the 
balance-sheet,  he  had  already  mentioned  the  repayment  of  the 
balance  of  the  prior  lien  debentures,  and  the  issue  of  the  five-year 
notes.  They  had  already  rede(med  £1,100  of  those  notes,  and  a 
further  sum  of  £1.000  fell  to  be  applied  on  December  31st.  A 
sinking  fund  on  the  first  mortgage  debentures  had  been  commenced, 
and  they  would  observe  from  the  account  that  they  had  been  able 
to  redeem  £4,000  of  those  debentures  during  the  year.  A  further 
amount  fell  to  be  applied  on  December  81st,  and  they  hoped  to  be 
able  to  redeem  an  equivalent  amount  of  debentures.  The  bankers' 
loan  secured  on  second  debentures  showed  a  decrease  of  £3,529,  and 
that  was  due  to  a  special  payment  which  was  made  in  reduction  of 
the  loan  at  the  time  of  the  issue  of  the  notes,  and  because  the 
annual  payment  of  the  interest  to  the  sinking  fund  on  the 
second  debentures  was  more  thi.n  sufficient  to  meet  the  interest  on 
the  loan.  The  application  of  these  sinking  funds  should  gradually 
reduce  the  company's  indebtedness,  and  in  the  course  of  a  few  years' 
time  should  place  it  in  a  very  strong  position.  Sundry  creditors 
stood  at  £51,288,  which  was  an  increase  of  £15,188  as  compared 
with  the  previous  year.  The  increase  in  sundry  creditors  more  or 
less  reflected  the  increase  in  the  volume  of  the  company's  business, 
but  they  hoped  that  by  the  elimination  of  any  large  amount  of 


capital  expenditure  during  the  current  year  to  be  able  considerably 
to  reduce  this  item.  With  regard  to  the  business  generally,  as  he 
had  already  mentioned,  during  the  year  under  review  the  company's 
turnover  was  a  record  since  the  date  of  the  reorganisation,  and  the 
name  which  the  company  had  established  for  its  manufactures  led 
them  to  believe  that  that  should  be  maintained — if  net  increased. 
The  company  was  now  one  of  the  most  important  he-^.ter  manu- 
facturers in  the  country,  and  had  also  a  large  export  business  which 
was  rapidly  and  satisfactorily  being  built  up.  In  particular  he 
might  mention  that  they  had  now  a  well-establifhcd  business  iu 
Canada,  and  the  managing  director  had  paid  a  visit  there  during 
the  summer,  as  had  been  his  custom  for  some  years  past.  He 
reported  very  favourably  on  the  position  and  prospects, 
and  in  order  to  put  themselves  in  Ihe  position  for 
further  development  in  that  country  thfey  had  registered  a 
separate  company  called  the  Ferranti  Electrical  Co.,  of  Canada,  Ltd. 
The  whole  of  the  shares  of  the  company  would  be  allotted  to 
Ferranti,  Titd,,  and  when  times  were  better  they  might  be  able  to 
make  some  arrangement  which  would  relieve  the  company  of  its 
large  investment  there  and  supply  the  Canadian  company  with 
additional  working  capital  to  further  its  business.  The  company 
was  aho  developing  lines  of  electrical  cookers  and  heaters  for 
which  there  was  expected  to  be  a  gradually  increasing  demand  in 
the  near  future.  A  great  deal  of  time  and  money  had  been  spent 
upon  the  development  of  those  articles,  and  they  believed  that  those 
which  were  now  being  put  upon  the  market  were  decidedly  good, 
and  their  reception  by  the  trade  was  encouraging.  With  regard  to 
the  switch  department,  the  directors  had  for  a  long  time  been  con- 
sidering the  policy  to  be  adopted  in  that  connection.  The  carrying 
out  of  large  switchboard  contracts  involved,  as  they  knew,  con- 
siderable locking  up  of  the  liquid  resources  of  the  company,  and 
business  of  that  kind  was  not  only  highly  competitive  but  also 
carried  a  fair  amount  of  risk.  After  deliberation  the  board  had 
decided  that  in  future  that  department  should  devote  itself  to  the 
perfecting  of  switch  details  which  were  used  in  considerable 
numbers  on  large  switchboards,  and  by  specialising  in  that  way 
the  company  should  be  able  to  build  up  a  remunerative  and 
expanding  business  with  all  the  large  switchboard  manufacturers 
in  this  country,  and  probably  elsewhere.  That  did  not  mean  that 
the  company  would  not  continue  to  do  a  large  amount  of  switch 
business,  for  which  it  was  eminently  suited,  but  referred  only  to 
large  switchboard  contracts.  The  general  switch  business  in  small 
boards  had  been  growing  in  an  encouraging  manner  for  some  time, 
and  it  was  believed  that  the  change  in  the  policy  of  that  depart- 
ment would  show  greatly  improved  results. 

Mr.  a.  B.  Anderson  (the  managing  director),  in  seconding  the 
motion,  said  he  might  amplify  the  chairman's  explanation  of  that 
which  he  had  seen  described  in  the  Press  as  their  new  policy. 
With  regard  to  the  meter  department,  he  need  say  nothing  except 
that,  in  his  opinion,  it  was  most  highly  satisfactory.  The  heavy 
capital  expenditure  of  the  last  year  had  enabled  them  to  obtain 
their  output  without  regular  overtime,  the  first  time  for  four  years. 
It  had  also  removed  any  risk  which  there  might  have  been  of  the 
very  serious  pressure  on  their  capacity  deteriorating  the  product. 
That  risk  had  been  avoided.  With  regard  to  the  switch  depart- 
ment, it  was  some  three  years  since  he  first  began  to  question  very 
much  the  desirability  of  continuing  that  department  as  then  con- 
stituted. At  that  time  competition  was  at  its  keenest  and  trade  bad. 
The  decision  arrived  at  was  to  persevere  for  some  time  further  with 
the  development  of  standard  lines  which  they  had  then  initiated, 
before  making  any  radical  changes.  That  was  done  and  now 
showed  every  sign  of  filling  their  shops,  and  more  than  filling  them, 
without  switchboard  contracts.  Therefore,  persistence  in  every- 
thing would  have  meant  continuation  of  the  heavy  capital 
expenditure,  which  had  been  a  feature  of  the  past  few 
years.  While  the  meter  department  had  fully  warranted 
it,  the  results  of  the  switch  department  had  not  war- 
ranted a  similar  expansion  on  its  behalf.  They  had,  there- 
Tore,  decided  to  cut  their  manufactures  to  suit  their  present  works 
capacity  rather  than  embark  upon  further  increase  of  their  works 
until  fully  satisfied  that  it  was  for  the  purpose  of  accommodating 
profitable  work.  That  would,  of  course,  give  them  relief  from  the 
most  troublesome  and  onerous  part  of  their  present  business,  besides 
freeing  space  and  capital  for  the  prosecution  of  repetition  lines  of 
manufajture.  They  had  been  at  a  certain  disadvantage  in  switch- 
board manufacture,  because  theirs  had  been  of  that  class  which 
found  it's  competitors  amongst  the  big  manufacturers.  They  anti- 
cipated that  in  ceasing  to  be  switchboard  manufacturers  they 
should  open  up  a  big  market  amongst  those  who  had  been,  until 
lately,  their  competitors  for  their  switchgear.  They  would,  he 
hoped,  recognise  that  while  it  was  easy  to  cut  out  with  a  stroke  of 
the  pen  a  considerable  portion  of  one's  turnover,  it  was  by  no  means 
so  easy  to  cut  down  overhead  charges  accordingly,  so  that  perhaps 
they  would  have  some  little  set-back  before  they  felt  the  full 
benefits  of  the  change.  He  might  also  add  that  on  his  recent  visit  to 
Canada  he  found  serious  depression  right  across  the  Continent,  but 
the  chairman,  nevertheless,  correctly  represented  his  views  when 
he  said  he  was  confident  for  the  future,  in  spite  of  a  serious  drop 
in  their  trade  for  the  past  few  months.  He  regarded  that  as 
temporary,  while  the  possibilities  for  the  future  were  incalculable. 
Amongst  the  development  work  which  was  going  on,  there  was  in 
several  lines  which  they  believed  would  help  their  output  con- 
siderably, and  while  he  thought  it  necessary  to  mention  one  or  two 
factors  which  might  have  a  prejudicial  effect  upon  the  current 
year,  he  was  very  hopeful  indeed  that  it  would  not  be  long  before 
he  found  it  necessary  to  recommend  a  continuance  of  the  policy  of 
expansion  which  had  been  the  way,  and  the  only  way,  by  which 
the  company  had  recovered  its  position  amongst  electrical  manu 
facturers. 

The  retiring  directors  having  been  re-elected| 
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Mu.  Si'ODEN  proposed  a  vote  of  thanks  to  the  directors  and 
manapfinfiif  director  and  staff,  and  remarked  that  he  was  an 
involuntary  preference  shareholder  of  the  company.  When  he  had 
the  shares  allotted  to  him,  he  looked  on  them  as  bo  much  waste 
paper,  l>ut  now  he  looked  on  them  as  an  asset  of  increasing  value. 

The  motion  was  carried,  and  the  Chaikman,  in  reply,  reiterated 
his  previous  remarks  as  to  the  value  of  the  company  when  the 
capital  was  eventually  reorpanised.  Ho  could  endorte  the  state- 
ment that  the  staff  were  loyal  and  enthufiastic. 


Berlin  Electricity  Works. 

The  report  for  1!»  12- 13  of  the  Berliner  Elektrizitats  Werke,  A.G., 
which  have  a  monopoly  of  the  supply  business  in  the  German 
capital,  states  that  the  undertaking  experienced  a  further  satis- 
factory development  during  the  year.  The  increase  in  the  con- 
Bumption,  which  rose  from  223,000,000  KW.-hours  in  1911-12,  to 
2.")2, 000,000  KW.-hours  in  the  past  year,  was  principally  due  to  the 
enhanced  requirements  of  large  consumers.  The  number  of 
customers  advanced  from  30,909  to  43,816,  or  by  28,781  KW.,  and 
the  equivalent  value  of  the  total  connections  increased  to 
2.5.5,721  KW.  Of  this  total  93,514  KW.  were  low- tension  for  lighting 
purposes,  131,6(')2  kw.  were  for  power,  and  the  balance  for  high- 
pressure  supply.  The  maximum  demand  at  any  time  was 
107,150  KW.,  as  contrasted  with  94,570  kw.  in  the  preceding  year. 
Owing  to  the  low  prices,  large  consumers  are  becoming  more  and 
more  convinced  that  a  connection  with  large  works  offers  advan- 
tages over  production  on  their  own  account.  Preparations  are  being 
made  with  the  object  of  making  fundamental  alterations  in  the 
tariffs,  but  the  bringing  into  operation  of  a  new  scheme  is  post- 
posed,  owing  to  the  uncertainty  as  to  whether  the  company  will 
remain  in  possession  of  the  undertaking.  It  is  proposed  for  this 
purpose  to  remove  the  centre  of  production  to  the  site  of  fuel 
deposits,  and  lignite  mines  have  therefore  been  secured  in  the 
vicinity  of  Bitterfeld  of  such  an  extent  as  is  rarely  combined  under 
a  single  ownership.  The  tests  made  with  arc  lamps  of  long  lighting 
duration  have  led  to  satisfactory  results,  and  an  important  advance 
in  public  lighting  is  held  in  prospect  by  the  introduction  of  new 
wire  lamps  of  high  candle-power  which  consume  one-half  of  the 
energy  incidental  to  the  similar  lamps  hitherto  in  use.  Nothing  is 
mentioned  as  to  the  cost  of  production,  but  the  average  sale  price 
realised  in  Berlin,  after  deducting  the  profit  share  paid  to  the 
municipality,  declined  from  1475  pfennigs  (r73d.)  per  KW.-hour  in 
1911-12,  to  14-45  pfennigs  (rfiOd.)  in  1912-13.  A  steam  turbine  of 
20,000  HP.  was  installed  at  the  Oberepree  works  and  a  second 
of  similar  power  at  the  Rummelsburg  works,  and  no  fewer  than 
40  isolated  battery  stations  were  in  operation  as  a  result  of  the 
increasing  requirements  of  owners  of  electromobiles.  The  accounts 
indicate  the  following  results  for  the  two  years  : — 

1912-13,  1911-12. 

Orainary  share  capital i2,205,000  jE2,205,000 

Preference  shares  <4 A  per  cent.)      ..        ..  1,000,000  1,000,000 

Loan  capital        2,820>000  2,847,C00 

GroBB  pioflts         975,000  910,000 

General  expenses         91,C00  87,000 

Renewal  fund 30,000  28,0C0 

Depreciation 252  OCO  2E8,000 

Net  proflis  and  balance  forward    ..        ..  568,0C0  55.'i,O0O 

Reserve  fund 27,000  27,000 

Profit  share  of  municipal  council  ..        ..  196,000  187,000 

Dividend  on  ordinary  shares          . .        . .  264,000  264,CC0 

Dividend,  per  cent 12  12 

The  report  proceeds  to  state  that  the  municipal  council  has 
exercised  its  right  of  giving  notice  to  acquire  the  company's  under- 
taking on  October  1st,  1915,  although  negotiations  are  in  progress 
with  a  view  to  the  prolongation  of  the  concession.  An  attempt  is 
being  made  to  find  a  basis  for  a  fresh  understanding,  and  an  agree- 
ment would  be  valuable  to  the  company  if  the  operation  of  the 
works  were  assured  to  it  for  a  long  period  of  years.  Should,  how- 
ever, the  negotiations  fail  to  reach  a  conclusion  satisfactory  to  the 
company,  the  extensive  amount  of  capital  which  would  become 
available  by  the  transfer  would  enable  the  company  to  devote  its 
activity  to  new  and  profitable  enterprises  for  which  preparations 
have  been  made  for  several  years  past,  this  observation  referring 
partly  to  other  supply  works  in  which  the  company  is  already 
largely  interested  from  a  financial  point  of  view. 


United  Electric  Tramways  Co.  of  Caracas,  Ltd. 

The  directors'  report  for  the  12  months  ended  June  30th,  1913, 
states  that  the  net  revenue  account  shows  a  disposable  balance  of 
£9,205,  out  of  which  the  directors  recommend  the  payment  of  a 
dividend  for  the  year  of  ~>  per  cent,  (less  income-tax)  on  the  share 
capital,  which  will  absorb  £8,500,  leaving  £705  to  be  carried  for- 
ward. The  profits  of  the  local  company  (the  whole  capital  of 
which  is  owned  by  this  company)  for  the  past  year  have  again 
shown  a  gratifying  increase  : — 

1912-13.  Increase. 

Gross  receipts       Bs.  1,397.25907  Bs.  149,858  70 

Operating  expenses       . .        . .  717,776-02  29,165  88 

Net  receipts         . .        . .        •. .    Bs.  679,483-05  Bs.  120,687-82 

At  an  average  exchange  for  Ihe  year,  25-70  -^  £26,439. 
As  compared  with  25  95  =  jE21,525.    Inc.  ^4,914. 

After  adding  the  balance  of  profit  carried  forward  from  the 
previous  years,  viz.,  Bs.  390,476  to  the  above  net  receipts  for  the 
year,  providing  for  the  mortgage  interest  payable  to  this  company, 
viz,,  £10,200  (=  Bs,  257,550),  setting  aside  Bs.  50,000  to  reserve 
and  renewal  funds,  and  paying  a  dividend  amounting  to  Bs.  220,600 
(eqnal  to  a  dividend  on  this  company's  issued  capital  of  5"  19  per 


cent.),  the  local  company  are  enabled  to  carry  forward  Be.  639,809'22. 
After  making  the  above  provision  for  mortgage  interest  and  reterve 
and  renewals,  the  profit  for  the  year  is  wjaal  to  8  OB  per  cent,  apon 
this  company's  issued  capital.  .N'otwith.itanding  an  incremae  in 
operating  expenses,  due  to  the  increat"  '  •  the  ratio  to  groM 

receipts  is  lees  by  383  percent,  compa  .  the  previous  J**x, 

which  was  2  3H  per  cent.  Itun  than  1910)  I. 

The  following  table  of  statiHticB  compare*  the  resolt  of  the 
12  months  1912-13  with  the  corretponding  period  1911-12  : — 

1913  13.  Inc.  or  dec. 

Passengers  carried  4,*38  57«  -r   laSJW 

Car  miles  run        «©7,5«»  —     •«*« 

Percentage  of  operating  ezpenies  to  groaa 

receipts 51-87  —        '-"*' 

Receipt  ■  per  car-mile Bs.  1'44  -  ii- 

Operating  expenses  per  car-mile  Bs.  0  74  ■*■**', 

Number  of  rars 44  8 

Miles  of  track        Ifi  i 

In  compliance  with  the  terms  of  the  trust  deed.  £990  ha«  been 
placed  to  the  sinking  fund  for  the  redemption  of  mortgage  deben- 
ture stock,  and  £1,100  first  mortgage  debenture  stock  has  been 
purchaEed  this  year  in  the  market  and  cancelled.  Mr.  Wallia 
reports  that"  all  the  company's  property  is  maintained  in  first-claes 
order,  and  that  the  prospects  for  the  present  year  are  good.  Further 
short  extensions  to  the  tramways  are  in  coarse  of  construction, 
and  others  are  projected. 


Al]<?emeine  Elehtrizitiits  Gesellschaft. 

The  directors  of  this  Berlin  company  have  issued  a  communication 
announcing  that  the  net  profits  for  1912-13.  after  deducting 
general  expenses,  taxes,  interest  on  loans,  and  £69.00"' as  the  cost 
of  the  last  issue  of  obligations  amount  to  £1,44-''."00,  which  sum 
has  been  derived  exclusively  from  manufacturing.  This  ccmpares 
with  £1.219,000  in  the  preceding  year.  At  the  general  meeting  on 
December  3rd,  it  is  proposed  to  declare  a  dividend  of  1  i  per  cent, 
on  share  capital  of  £7.750.0n0,  as  contratted  with  14  per  cent,  on 
£C),500,000  in  1911-12.  In  addition  to  the  provision  made  for 
depreciation  according  to  the  custom  hitherto,  it  is  intended  to 
place  £50,000  to  the  reserve  fund,  to  allocate  £75.000  to  the 
national  defence  tax,  and  to  apply  £.50.000  to  special  depreciation 
for  buildings  having  regard  to  new  extensions.  The  company's 
credit  at  the  bank,  the  communication  adds,  amounts  to  £3,8.50,000, 
and  both  the  invoiced  turnover  in  1912-i:>,  and  in  particular  the 
orders  on  hand  in  the  new  year,  show  an  increase.  The  appended 
table  indicates  the  financial  progress  in  recent  years  : — 

Dividend  P.'aced  to 

Year.  Net  profits.  Dividend,  percentage.  reserve. 

1905-7  £743,000  £600.000  12  £50,0CO 

1907-8  796,000  6O0,0C0  12  £O,0CO 

19C8-9  819,000  050,000  13  63.000 

190910  821,000  700,000  14  100,000 

1910-11  1,107.000  805,000  14  118.0eO 

1911-12  1,219,000  910.000  14  150,000 

1912-13  l,445,C0O  1,085,000  14  175.000 

It  will  be  observed  that  the  dividend  for  1912-13  is  payable  on 
a  larger  amount  of  share  capital  than  in  the  previous  year.  The 
imposing  bank  credit  of  .^3,850,000  compares  with  £1,87.", 000  a 
year  ago,  and  will  enable  the  company  to  proceed  with  the  develop- 
ment of  the  undertaking,  quite  independently  of  the  condition  of 
the  money  market.  Although  the  directors  do  not  mention  the 
"actual  turnover  in  the  past  year,  it  is  unofiBcially  stated  that  the 
value  amounted  to  £22,000,000.  Last  July,  however,  the  company 
reported  that  the  turnover  and  orders  on  the  books  in  the  first 
10  months  of  the  financial  year  durpassed  by  .^t  4, .500, 000  the  value 
in  the  corresponding  period  in  1912.  The  value  in  1911-12  was  not 
intimated,  but  the  business  transacted  reached  £15,300,"  "00  in 
1910-11,  and  £12,600,000  in  1909-10. 


Companies  Struck  ott  the  Register. — The  following 

companies  have  been  struck  off  the  register,  and  are  accordingly 
dissolved  : — 

Haste  Pump  Co, 

Midgley's  P^'ectro-Therapeutical  Co, 

Motor  Traction  Co,,  1905. 

The  following  will  be  struck  off  the  register  at  the  expiration  of 
three  months,  unless  cause  is  shown  to  the  contrary  : — 

Auto-Controllersi. 

British  Electro- Ads. 

Electrical  Instrument  Manufaotarers. 

Electro-Medicil  Institute. 3: 

Improved  Electric  Traction, 

Mica  Boiler  Covering  Co. 

Midget  Steam  Trap  Syndicate. 

Phosphor  Bror:  9  Co.  (registered  May  20th,  1874). 

Solium  Electrical  Co. 

Wimshurst  Hollick  &  Co. 

\ational  Teleplione  Co  .  Ltd. — Mr.  Justice  Sargant 

decided  on  July  16th  last  that  the  whole  of  the  surplus  assets  was 
distributable  among  the  deferred  stockholders,  but  leave  was  given 
to  the  preference  shareholders  and  holders  of  preferred  stock,  if 
they  so  desired,  to  appeal  against  this  decision  by  giving  notice  not 
later  than  the  l?th  inst.  This  date  having  expired  and  no  notice 
of  appeal  having  been  given,  there  can  be  no  further  payment  to 
the  holders  of  preference  shares  or  preferred  stock.  The  liquidator 
has  therefore  arranged  to  make  a  further  distribution  to  the 
deferred  stockholders,  being  a  further  7  per  cent,  equal  to  ls."4'Sd. 
in  the  £,  making  a  total  distribution  to  date  of  104  per  cent.  Sub- 
ject to  certain  contingent  liabilities,  the  final  distribution  will  be 
about  1  per  cent.,  which  it  is  expected  will  be  made  in  the  coarse 
of  two  or  three  months. 
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Water  Softeners,  Ltd. — The  directors'  report  for  the 

year  ended  June  80th,  states,  according- to  the  Finaiwinl  'J'imrs,  that 
the  trading:  account  shows  a  profit  of  £8,948,  a  sum  sufficient  to 
defray  all  workinjr  costs,  amounting:  to  £5,694,  and  to  provide 
£3,;!59  towards  administration  expenses,  depreciation,  kc,  leaving 
£728  to  be  carried  to  the  balance-sheet.  Sales  of  plants  have 
increased  to  a  very  satisfactory  extent,  and  the  directors  are  con- 
fident that  a  solid  foundation  is  being  established,  upon  which  the 
number  of  sales  is  being,  and  will  be  considerably,  increased  in  the 
future.  The  directors  are  now  adopting  several  new  processes  for 
working  the  patents  owned,  the  results  from  which  prove  that  such 
expenditure  has  been  fully  justified. 

Victoria  Falls  and  Transvaal  Power  Co. — It  is  stated 

in  the  financial  Press  that  the  net  earnings,  including  those  of  the 
Rand  Mines  Power  Supply  Co.  for  the  quarter  ended  September  :?Oth, 
amounted  to  .•6105,6!t9.  This  includes  the  month  of  July,  during 
which  time  the  Power  Co.s  operations  were  considerably  curtailed 
owing  to  labour  disturbances.  The  months  of  August  and  Sep- 
tember show  that  the  number  of  units  sold  was  in  excess  of  that  for 
the  first  quarter  of  the  current  year,  but  is  not  quite  up  to  the 
average  of  the  second  quarter,  owing,  probably,  to  the  decrease  of 
the  native  labour  and  the  consequent  curtailment  of  mining 
development.  This,  however,  is  anticipated  to  be  only  of  a  tem- 
porary nature, 

German   Edison  Accumulator  Co, — It  is  announced 

that  this  company,  of  Barlin.  which  was  formed  in  1906,  has  decided 
to  dispose  of  its  undertaking  to  the  Accumulator  Co.,  of  Berlin  and 
Hagen.  The  former  has  a  share  capital  of  £150,000,  of  which 
the  sum  of  £125,000  is  paid,  and  the  purchase  price  is  at  the  rate 
of  50  per  cent,  of  the  latter,  or  £62,500,  which  the  Accumulator 
Co.  will  be  able  to  provide  out  of  funds  already  available.  As  a 
result  of  the  transfer,  the  Accumulator  Co.,  which  controls  the 
Tudor  battery,  and  which  already  occupies  an  exceedingly  strong 
position,  will  have  almost  a  monopoly  of  the  secondary  battery 
trade  in  Germany. 

Nagpur  Electric  Light  Co. — The  report  of  the  directors 
for  the  half-year  ending  June  30th,  1913,  states  that  construction 
work  is  rapidly  approaching  completion,  and  the  contractors  expect 
to  be  able  to  hand  over  the  whole  installation  in  working  order  by 
the  beginning  of  November  next.  The  boilers  and  engines  were  to 
be  ready  for  testing  by  Ojtober  loth.  Electrical  energy  for  street 
lighting,  as  also  for  lights  and  fans  in  some  of  the  Government 
offices  and  bungalows,  will  be  supplied  immediately  in  accordance 
with  contracts  with  the  Government  and  the  Municipality,  and 
prospects  of  further  connections  to  private  buildings,  offices  and 
shops  appear  exceedingly  hopeful. 

Reduction  of  Capital. — Brecknell,  Munro  &  Rogers, 
Ltd. — A  petition  for  the  confirmation  of  the  reduction  of  capital 
from  £30,000  to  £20,000,  has  been  presented,  and  will  be  heard  on 
November  11th. 

British  and  Colonial  Zaelly  Turbine  Syndicate,  Ltd. — The  con- 
firmation of  the  redaction  of  capital  from  £20,000  to  £10,000  is 
now  pending.  Creditors  must  send  in  their  claims  by  December  let 
to  Mr.  F.  M.  Jeboult,  9,  Walbrook,  London,  E.G.,  solicitor  to  the 
company. 

Japan. — No  less  than  £082,500  was  invested  in  con- 
nection with  electrical  undertakings  in  Japan  during  September 
last,  £660,000  being  in  respect  of  new  companies  and  £22,500  for 
the  extension  of  old  concerns. 

British  Coalite,  Ltd. — The  scheme  for  reorganising 
the  capital,  as  mentioned  in  our  last  issue,  was  passed  at  an  extra- 
ordinary general  meeting  held  in  London  on  October  22nd. 

Kaministi(|uia     Power     Co. — The     directors     have 

declared  a  dividend  on  the  common  shares  at  the  rate  of  5  per  cent, 
per  annum  for  the  quarter  ending  Slst  inst. 

Chloride  Electrical  Storage  Co.,  Ltd. — An  interim 

dividend  of  5  per  cent,  on  the  ordinary  shates  is  announced, 

Anderston  Foundry  Co.,  Ltd. — An  interim  dividend 

of  4s.  6d.  per  share  is  announced. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 

Thk  rolaiation  of  the  stringency  in  the  monetary  position, 
exemplified  on  Monday  by  a  reduction  in  the  German  Bank  Rate, 
Was  a  source  of  mild  satisfaction  to  the  Stock  Exchange  markets, 
bringing  in  its  train  a  quiet  improvement  in  certain  investment 
descriptions.  Business  is  still  confined  mainly  to  investors,  whose 
purchases  make  steady  inroads  on  the  piles  of  securities  that  came 
forward  so  liberally  earlier  in  the  month.  Fortunately,  there  has 
been  a  breathing  space  in  the  rush  of  new  issues,  and  the  relief 
thus  afforded  to  markets  has  been  welcome  and  evident.  Consols 
rose  sharply,  so  lending  powerful  aid  ia  the  diseipation  of 
depression. 

The  Stock  Exchange  Committee  have  aroused  a  good  deal  of 
public  attention  by  their  own  inquiry  into  the  circumstances 
attendant  upon  the  introduction  of  American  Marconi  shares  to  the 


Miscellaneous  market  some  18  months  ago.  The  matter  is  largely 
technical,  and  therefore  difficult  to  explain  in  black  and  white. 
Marconi  shares  themselves  have  fallen  to  3]  i  on  sales  made  by  people 
desirous  of  taking  up  their  proportion  of  the  new  capital. 
Canadians  have  gone  back  to  83.  9d.,  the  recently-issued  report 
leading  to  realisations,  which,  it  seems  to  us,  are  natural  enough, 
having  regard  to  the  nature  of  that  report.  Americans,  in 
sympathy,  are  lower  at  16s.  6d.,  and  the  Marconi  market,  as  a 
whole,  is  distinctly  dull. 

The  weakest  market  in  the  Stock  Exchange  has  been  that  for 
Mexican  securities,  every  day  bringing  in  a  fresh  torrent  of  selling 
orders.  AfiEairs  in  Mexico  have  certainly  come  to  a  pretty  pass  ; 
and  if  it  be  true  that  the  disturbances  were  started,  and  have  been 
financed,  by  American  oil  interests,  the  latter  are  probably 
unpleasantly  surprised  by  this  time  at  the  turmoil  they  have 
brought  about,  since  it  has  reacted  upon  American  Rails  and 
other  things  connected  with  the  United  States.  As  we  have  said 
previously,  it  is  not  only  the  revolution  that  is  troubling  investors, 
but  the  fall  in  the  rate  of  exchange — which,  of  course,  is  one  direct 
outcome  of  the  riots — must  tell  heavily  upon  the  profits  of  all  the 
companies  doing  business  in  the  country. 

The  heavy  falls  of  a  week  ago  in  the  issues  of  the  utQity  com- 
panies have  been  continued  farther.  Mexico  Tramways  6  per  cent, 
bonds,  for  example,  are  4i  points  down  ;  which  the  '>  per  cent, 
bonds  are  3 J  lower  and  the  shares  1^.  Mexican  Light  and  Power 
Preferred  at  89^  i3  2  down,  the  5  per  cent.  First  Mortgage  bonds 
have  fallen  3,  and  the  5  per  cent.  Second  Mortgage  bonds  a  point. 
To  what  length  the  revolutionists  may  go  in  the  way  of  wrecking 
property  is  the  question  that  is  causing  considerable  apprehension 
on  this  side.  If  they  do  not  damage  the  assets  to  any  extent,  the 
current  quotation  of  to-day  will,  six  months  hence,  look  exceedingly 
tempting  ;  but  it  requires  robust  courage,  not  only  to  buy  the 
securities,  but  even  to  suggest  that,  as  speculative  investments, 
they  possess  any  attraction.  The  Latin-Canadian  group,  as  a  whole, 
is  inclined  to  be  dull. 

The  Mexico  Tramways  Company  has  convened  a  meeting 
next  month  for  the  purpose  of  raising  the  present  ordinary  share 
capital  from  20  million  dollars  to  30  million  dollars,  as  by  this 
course  the  company  could  proceed  to  issue  £1,200,000  three-year 
G  per  cent,  secured  Notes,  convertible  into  ordinary  shares  at  par 
during  the  currency  of  the  Notes.  The  directors  state  that  the 
operations  of  the  Company,  arid  those  of  the  Mexican  Light  and 
Power  Company,  have  not  been  seriously  interfered  with. 

The  Shawinigan  Water  and  Power  Company  announces  that  it  is 
prepared  to  receive  tenders  for  the  sale  to  itself  of  $62,000  of  the 
issue  of  5  per  cent.  Consolidated  mortgage  bonds  due  1934. 

Brazilian  Traction  shares  keep  fairly  steady  about  88.  Sharp 
falls  occurred  in  Anglo- Argentine  Tramways  Preference  shares  of 
both  classes,  on  the  pressure  to  sell  a  few  hundred  shares  of  each. 
There  was  a  recovery  to  4f  in  the  First  Preference,  and 
to  4.^%  in  the  second,  leaving  declines  on  the  week  of  ^^  ^^'^  ut 
respectively.  United  Electric  Trams  of  Monte  Video  are  better, 
both  Ordinary  and  Preference  moving  up.  Kalgoorlie  6  per  cent. 
"B"  Debenture  was  marked  down  8  points  to  10-20. 

The  Electricity  Supply  section  has  steadied,  and  there  has  been 
a  slight  improvement  in  County  of  London  shares,  the  Ordinary 
picking.up  to  11  J.  Apart  from  this,  however,  the  changes  are 
insignificant. 

In  the  Home  Railway  market.  Metropolitans  dropped  at  oie 
time  to  42,  a  fall  of  2^,  on  the  denial  given  to  the  rumour  that  the 
company  was  going  to  be  taken  over  by  the  Great  Western  Railway. 
The  whole  market,  indeed,  has  been  weak  in  consequence  of  the 
Royal  Commission  to  inquire  into  the  relations  between  the  S  ate 
and  the  railways.  This  was  regarded  as  a  plain  hint  of  nationalisa- 
tion ;  and,  on  the  theory  that  public  interest  would  dwindle  more 
than  ever  while  the  inquiry  is  in  progress,  prices  were  put  down 
smartly.  Later  on,  it  was  pointed  out  that  even  nationalisation 
might  prove  a  good  thing  for  stockholders,  and  there  was  a  general 
recovery,  in  the  course  of  which  Metropolitans  hardened  to  43}, 
leaving  off  1  lower  on  balance.  Districts  are  flat  at  31  J,  and  East 
Londons  have  given  way.  With  the  exception  of  these  changes, 
the  various  Electrical  Railway  stocks  have  moved  but  little. 
London  United  Tramways  Debenture  stock  fell  2.  British  Elestric 
Traction  Preferred  is  again  a  point  down,  but  the  Company's  4  J 
per  cent.  Second  Debenture  improved  to  78^. 

The  Telegraph  market  underwent  further  falls,  but  during  the 
last  day  or  two  there  has  been  a  certain  amount  of  recovery, 
though  on  balance  the  movements  are  against  holders.  Globs 
Ordinary  and  Preference  are  i  and  i  down  respectively.  West 
India  and  Panama  fell  to  2^.  Commercial  Cable  Debenture  is  a 
point  lower.  The  Eastern  group  eased  off,  to  recover  later. 
Amongst  Telephones,  United  River  Plates  are  J  down.  New  York 
Telephone  bonds  lost  i,  and  American  Telephone  and  Telegraphs 
are  easier,  both  as  regards  the  shares  and  the  bonds.  The  National 
Telephone  Company  is  going  to  pay  a  further  £7  to  holders  of  the 
Deferred  stock,  which  will  make  in  all  £104  returned,  with  a 
prospect  of  a  little  more  some  two  or  three  months  hence,  so  that 
the  final  result  of  the  liquidation  will  be  rather  better  (or  less  bad) 
than  at  one  time  seemed  likely. 

The  only  feature  in  the  manufacturing  group  is  a  rise  of  3  points 
in  Crompton  Debenture,  making  5j  points  during  the  last  fort- 
night, and  there  is  still  a  steady  demand  for  the  stock.  British 
Aluminium  Ordinary  lost  part  of  their  recent  rise,  recovering  it, 
however,  to-day  (Tuesday).  Rubber  shares  have  gone  ahead  with 
a  rush,  particularly  as  regards  the  higher-priced  issues.  The  price 
of  the  commodity  itself  is  hardening,  and  there  is  a  profound  hope 
that  the  Rubber  Growers'  Association  will  be  able  to  announce 
steps,  within  the  next  few  days,  that  shaP  enable  the  industry  to 
be  put  on  a  soundly  profitable  basis  from  the  point  of  view  of  the 
producers. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER    COMPANIES. 


NAME. 


Bournemouth  &  Poole,  Ord. 

Do.    4i  %  Pref 

Do.    Second  6  %.£ief 

Do.    4J  %  Deb.  Stock  . . 
Urompton  &  KensinKton,  Ord.  .. 

Do.    7%  Cum.  Pref 

Central    Electric  Supply,  4  %  i 

Guar.  Deb.  i 

Charing  Cross,  West  End  &  City 

Do.    4i%  Cum.  Pref    .. 

Do.     "  City      Undertaking  "  ) 
4*  %  Cum.  Pref.  ) 

Do.     Do.    4  %"Deb 

Chelsea,  Ord.  

Do.    44  %  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6  %  Deb 

Do.    4i  %  Second  Deb. 
County  of  bondon,  Ord.  ,, 

Do.    6%  Pref 

Do.    4J  %  Deb 

Do.    4*  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cam.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    4§  %  First  Mort.  Deb.    .. 
Folkestone 

Do.    5%  Cum.  Pref 

Do.    4i%  First  Deb 

Hove 


Stock 

or 
Share. 


10 
10 
10 

Stock 
5 
5 

103 

5 
5 


100 
5 
Stock 
10 
10 
Stock 
100 
10 
10 
stock 
Stock 
£3 
5 
5 
100 
5 
5 
100 
6 


Dividends 
for 


1912 
6 

4* 

6 

4k 

10" 

7 


6 

ii 

ih 

4 

5 

4.^ 

9 

6 

5 

H 

6 
6 

*i 


4J 

6 

6 

9 


191fl 

5f 

R 

9t 
7 


5+ 
4i 

4i 

4 

4f 

4^ 

6f 

6 

5 

4i 

5t 

6 

.1 


4J 
6 
6 
44 


Closing 

Quotations 

Oct.  2Hth. 


10  -  104 

do  —  98 
84-    9 


i!= 


94-97 

44-    5 
4—44 

33-     3A 

90  —  92 
44-  5 
94  -  97 
15J  -  16J 
la^-  ld4 
115  119 
99  -   101 

lis-  12s 

lU-  12 

1025-1044 

98  — lOl 

i-     § 

4—43 

14-    li 
80  —  83 

48-    4| 

89  -  91 
71-    8J.xd 


Rise  Present 


+  or 
Fall 


+   i 


Yield 
pc. 


£  B.  d. 

6  17  1 

4  14  9 

6  14  3 

4  11  10 

5  11  1 
4  1  a 

4  3  6 

6  0  0 

5  0  0 

6  h;  a 

4  7  0 

5  0  0 
4  n  9 

6  7  6 

4  8  11 


4    4  0 

4    9  1 

4  19  0 

6    0  0 

4    6  2 

4    9  1 

HU 

3    8  7 


6    8  6 

6    3  1 

6    2  7 

4  19  0 

5  10  9 


NAME. 


Stock 

or 
Bhare 


Kensington  !- Knigb'sbridge,Ord 

Do.     4  %  Deb 

Kent  Elcc.  Power,  ih  %  Deb.  . . 
London  Electric,  Ord. 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan  

Do.    44  %  Cum.  Pref.  .. 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    3i  %  Mort   Deb 

North  Metropolitan  Power  Snp-  1 

plv,  6  %  .Mortgages  (Red.t  , 

Netting  Hijl,  6%  Non-Cum.  Pref. 

Oxford 

St.  .James"  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    34  %  Deb 

South  London,  Ord. 

Do.  5  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  .. 

Do.  44  %  First  Deb.  Stot-k  . . 
Urban,  Ord.  

Do.    5  %  Cum  Pref 

Do.  4i  %  First  Mott.  Deb.  . . 
Westminster,  Ord 

Do.    4*%  Cum  Pref 


Stock 
Stock 
8 
5 
Stock 
6 
5 
Stock 
Stock 

100 

10 
5 
5 
5 

ICO 
4 

100 
1 

100 

£i 
5 

100 
5 


DiviJ^nd 


for 

1917. 

1918. 

8 

8f 

4 

4 

n 

44 

•J, 

6 

6 

4 

4 

4 

H 

a 

^ 

Si 

5 

6 

6 

6 

7 

6t 

10 

lOf 

7 

7 

84 

34 

H 

.. 

5 

6 

7 

7 

*\ 

44 

Nil 

3 

44 

iSt 

10 

44 

44 

I       Closing 
QnoUtions 
Oet.98til. 


IV-    8 
88  —  91 

74  —  78 

00  —  96 

96^-99 

79  —  89 

f8  —101  xd 


96-99 
93  —  96 

al-  aj 

RJ  —  86 


+  or 
Fall 


Prr-ttmX 


-1 


4  1.  d. 

too 

4    7  11 
6  U    6 

«  la   1 

•  17  1 

4    6  0 

6    3  9 

6    0  0 

4  10  1 

4    5  4 


4  19    0 

5  It    1 
S    V  10 

B    1 

0  0 

1  10 

0  9 

1  0 
1    3 


i 
6 
4 

7 
5 
« 
4  13    » 


6  4  8 
S  14  8 
4    7  10 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord.         

Do.    5  %  Pref 

Calgary  Power.  1st  Mort.  Bds.  . . 
Canadian  G«n.  Kl.  Com 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T  ,  Ord. 

Do.    5  %  Deb 

Elec.  Lit.  and  P.  of  Cochabamba,  I 

6  %  Bonds  f 

Elec.  Supply  Victoria,  6  %  1st  1 

Mort.  Deb.  f 

Elec.    Dev.    Ontario,    5   %    1st  I 

Mort.  Bonds  [ 

Kalgoorlie  Elec.  P.  and  L>.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  5  %  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb.  . . 
Mexican  El.  Lt,  5%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  1st  Mort.  Gold  Bd^. 

Do.    6  %  and  Mort.  Bonds    . . 


5 

6 

6t 

5 

e* 

5 

5 

5 

100 

5 

5 

$100 

7 

7+ 

.«100 

7 

7 

1 

5 

100 

5 

5 

100 

C. 

6 

100 

5 

5 

$500 

5 

5 

10/- 

Nil 

1 

6 

6t 

$500 

5 

5 

6 

Nil 

lOJ 

5 

5 

5 

5 

$100 

4 

4 

.$100 

7 

7 

5 

5 

100 

6 

6 

41-    ei 

6  17    I 

7i-    n 

6    9    8 

5  -    5i 

4  15    3 

91  -  93 

6    7    6 

105  —110 

6    7    3 

117  -122 

6  14    9 

i-      H 

6    8    1 

91  -  93 

6    7    6 

904—  924 

6    9    9 

874—  904 

6  10    6 

92  -  94 

6    6    5 

.A-     .A 

Nil 

M-    yxd 

11     5    8 

103^  -1044 

+  4 

4  15    8 

It-    IJ 

,  , 

103  -106 

4  14    4 

70  -  75 

6  13    4 

55  —  60  xd 

6  13     4 

87  -  92 

-a 

7  12    2 

79  —  83 

-3 

6    0    6 

70  —  74 

-1 

6  15   a 

Monterey  Rlv.,  Light  &  Power,  1 

5  %  Ist  Mort.  Dob.  »' 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  ' 

5%  1st  Mort.  Bonds  ) 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    5  %  Deb.  Stock     . . 
Roy.  Elec.  Co.,  Montreal,  44  %  > 
1st  Mort.  Deb.  ,' 
Shawinigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 
Do.    44  %  Per.  Deb.      . . 
Trronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  1 
1st  Mort.  Deb.  , 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  ( 
Ist  Mort.  6  %  Gold  ) 


100 

5 

5 

$100 

0 

lOf 

$500 

5a 

6a 

Stock 

10 

Do. 

6 

6 

Do. 

a 

5 

lOJ 

44 

44 

$100 

H 

61 

$5U0 

i> 

5 

Stock 

44 

44 

Do. 

44 

44 

100 

5 

5 

1 

6 

6 

iOO 

6 

6 

72  -  75 

•  • 

915  -420 

.. 

16-36 

•  • 

307  -317 

•  • 

109  -107 

•  • 

974-994 

•  • 

99  -101 

•  ■ 

183  — l.SS  xd 

43 

105  —107 

,  , 

lOOi-lO-24 

•  • 

97  -ICO 

•  • 

904-  934 

.. 

H-     i8 

.. 

108  -106 

•  • 

6  13  4 
4  10  11 

4  8  0 
6  9  1 
4  19    6 

4    9    4 

4  0  11 
4  13  6 
4    7  10 

4  10    0 

5  8    1 

6  8  0 
5  14    3 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    5    %1 
Mort.  Deb. ) 

Chili  Telephone 

Comme'-cial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref    . . 
Direct  United  States  Cable 
Direct    W.   India  Cable.  4*  %  1 
Keg.  Deb.  1 
Eastern  Telegraph,  Ord.  Stock 

Do.    3*  %  Pref.  Stock  . . 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Del) 

East    and    S.  Africa  Tel.    4  % ) 
Mt.  Db  Mauiitius  Sub.  T 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

G  eat  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref.  . . 


10 

44 

BtujK 

6 

$101 

8 

$1(00 

4 

stock 

3 

Do. 

6 

Do. 

30/- 

100 

5 

6 

8 

Stock 

4 

10 

6 

10 

10 

6 

4 

6 

10 

10 

4 

100 

44 

Stock 

7 

Do. 

34 

Do. 

4 

10 

7 

Stock 

4 

25 

4 

10 

6 

10 

6 

10 

20 

25 

13 

$100 

5 

$1C0 

4 

1 

20 

1 

17 

4 

6+ 
10 
4 

4+ 

14 

7 

34 

4 

7 

4 


6+ 

6 

5-f 

'e 
4 


6i- 
96  - 

124  - 
91  - 
62  - 

104i- 

asi- 

10a  - 

7 '  - 

•ia 

7rf  - 

8i- 

144- 


6i 
61 
98  —100 


■  71 

•  97 
■116 

•  93 

'  65  xd 
■105J  xd 

■  23J 

-104 

■  v^ 

■  81 

.    9J.xd 

"I       ' 

H 
74 


127  - 

76- 

964- 

12i- 

94  - 


lOJ- 

31  - 
67  - 
83  - 
67  - 

83- 
21 


-180  Id 

-  77  xd 

-  984 

-  12| 

-  96 

-1014 
-111 

-  m 

■  83 

-  69 

-  86 

-  70 

-  31 

-  »4 


•  • 

6    3    0 

,  , 

6    3    1 

— X 

6    7    0 

—  1 

4    6    0 
4  13    4 

6  14    0 

6    6    4 
4  16    a 
6    6    7 

— 1 

4  18    t) 
6    9    9 

-i 

6  11     2 
6    d    8 

6  18    0 

5  13    3 

4  10    0 

6  7    8 
4  10  U 

4    1    3 

6    9  10 
4    3    4 

8  18  10 

-  t 

6    6    8 

-  A 

4  18    0 

+  a 

6    1    8 

•  • 

6  10    a 
6  17    8 
e  M    4 

^i 

6    6    8 

5    8    9 

Monte  Video  Telephone,  Ord.   .. 

Do.    5  %  Pref. 
New  York  Telep.,  4  J%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

PaciHc  and  European  Tol.,  4%  1 
Guar.  Debs.   1" 
Renter's  ..         .. 

Submarine  Cables  Trust  . . 
Telephone  Co.  of  Egjpt,  44  %  1 
Deb.  Red.  1' 
United  River  Plato  Telephone 

IX).    5%  Cum.  Prof 

West  Coast  of  .\merica    .. 

Do.    4   %    Debs.,    1  to  1,.VX)> 

guar,  by  Braz.  Sub.  Tel.  1 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pi-ef. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5  %  Debs 

Western  'relegruph,  Ltd.- 

Do.    4  %  Debs 

Western  Union  44  %  Pdg.  Bonds 


1 
1 
100 
1 
1 
Stock 

Do. 

10 
Cert. 

Stock 

5 
5 

•.»4 
KXl 

10 

10 

10 

100 

10 

Stook 

$10  0 


44 
10 
6 
4 


10 
6 

4i 

8 
5  • 
24 
4 

11 
6 
6 
6 
7' 
4 
44 


6 
6 
44 

6 
4 


lot 

6 

*i 

6f 
5 


6 
6 
5 
7 
4 
44 


9t4  -  9'.»4 
1*-    i 
Ik-    li 

86  —  88 

99-  lOi 
181  —124  id 

96  —  97 

68-    64 
6  — 

lA-  If 

94-97 

9s-  104 

9i-    H 
68  —1(0 

m-  ug 

94-96 
92  —  96  xd 


-i 


13 
14 

10 

0 

16 


10  11 


4    1 

9  17 
4  16 

4  19 

6  ha 

4  a 
4  a 

4    9 

4  15 
6  18 
A    8 

5  0 

6  4 
4  3 
4  14 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


a  Paid  in  deferred  interest  warrants. 


+  Interim  Dividend. 


3s.  in  Funded  Dividend  Certs. 


Qont/nuod   on    n'mMt   Pmgm 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES,— (Contimced.) 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pref.  Ord.   . . 

Do.    5%  Pref 

Do.    4}  %  Deb 

Brit.  Eteo.  Trac,  6  %  Pref. 

Do.        Do.  Deferred 

Do.        Do.  6  %  Cum.  Prf. 

Do.  7  %  Non-Ciim.  Pr'f. 

Do.  5  %  Perp.  Dob.     . . 

Do.  4J  %  2na  Deb. 

Central  London  Railway,  Ord.  . . 

Do.    Gtd.  Assented    '  .. 

Do.     Pref 

Do.    Gtd.  Assented 

Do.    Def 

Do.    Gtd.  Assented 

Do.     4  %  Deb [[ 

City  it  S.  London,  5%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.  1901       .. 

Do.        Do.  1903      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Q  Do.    4A  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb.      . . 
Lancashire  United,  5  %  Peb.    '. '. 
London  and  Suburban,  Ord. 

Do.  Do.    5  %  Cum.  Pref. 

Do.  Do.    4i  %  let  Deb.  . . 


Stock 

or 
Share. 


1 
I 

1(10 
100 
KXl 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 

100 
5 

100 
100 

1 
1 

100 


Dividends 

1 
1912.  19l:t. 

Nil 

5 

6 

H 

4A 

(i 

(i" 

3 

5 

5 

44 

^ 

B 

3 

4 

4 

4 

4 

2 

4 

4 

4 

5 

5 

6 

5 

5 

5 

5 

5 

4 

6 

6f 

ih 

ih 

'4 

4 

4 

5 

5 

5t 

44 

44 

Closing 
Quotations 
Oct.  28th. 


fA —  in 
at 85 

70  —  75 

12i-  14J 

4-6 

86  —  89 
48  —  51 
Vll  —  94 

77  —  80 
61  —  6H 

78  —  80 
70  —  75 

81  —  as 

60  —  65 
78  —  80 

97  —  99 

98  —100 
98  —100 
97  —  99 
96  —  98 
93  —  95 

4-     i 

66  —  71 

73  —  78 
77  —  81 

i-     i 

77  —  82 


Rise 

Present 

+  or 

Yield 

Pall 

P.O. 

— 

£  s.  d. 

Nil 

6    8    0 

6    0    0 

6  il  10 

— i 

5  17    8 

5    6    5 

+  i 

C>  12    6 

4  11     0 

5     0    0 

5    6    8 

4  16    3 

3    1    7 

5    0    0 

4    0  10 

6    0    0 

5    0    0 

5    1    0 

6    1    9 

4    4    3 

8    0    0 

6    6    9 

4  17    7 

5    2    7 

6    3    5 

-■* 

5    9    9 

NAME. 


London  Klcc.  Railways,  4  %  Deb. 
London  United  Trains,  4  %  Deb. 
Metropolitan  Railway  Consol.  . . 

Do.    Surplus  Lands 

Do.    3i  %  Oeb 

Do.    9*  %  Pref 

Do.    3|  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  7o  Deb 

Do.    4  %  Deb 

Do.     4  %  Prior  Lien      .  . 

Do.    4J  %  First  Pref 

Do.    3h  %  Gtd 

Metro.  Elec.  Trams,  4J  %  Deb. 

Do.    5  %  Deb 

Potteries,  Ord 

Do.    5  %  Pref 

Do.    4J  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground  Elec.  Railways  . . 

Do.    "A"  .. 

Do.    6  %  First  Cum.  Inc.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord.  .. 

Do.     6  %  Pref 

Do.    4J  %  Deb. 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
10  J 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100. 
10 

1/- 

100 
100 
100 
5 
5 
100 


Dividends 

for 

1912. 

1913. 

4 

4 

4 

4 

n 

14+ 

2^1 

HA 

8J. 

H, 

34 

Nil 

6 

6 

4 

4 

4 

4 

4* 

44 

34 

B4 

44 

44 

5 

5 

34 

6 

5 

44 

44 

6 

6f 

4 

4 

6 

6 

4* 

44 

6 

6 

Nil 

3J 

14+ 

4* 

44 

Closing 
(Quotations 

Oct.  asth. 


91  - 

58  - 
43  - 

59  - 
83  - 
78  - 
76  - 
3Li- 

136  - 

92  - 
95  - 
82  - 
74  - 
82  - 
86  - 

/«- 
82 


-  93 

■  62 

-  43i 

■  61' 

-  85 

-  80 
•  78 

-  32 
139 

■  94 

■  97 

-  84 

-  76 

-  86 


—  85 

I-  i 


68 
31- 

7  _ 
1' 

110  - 


89 


i- 


81 


72 
4 

9 
TB 

Ilia 

101 
90 

4 

8i 
85 


Rise    Present 
+  or  I  Yield 
Fall        p.c. 


14 


£  s.  d. 

4    6  0 

6    9  1 

3  14  9 

4  10  2 
4  2  4 
4  7  6 
4    9  9 

Nil 


4     6  4 

4     5  1 

4  2  6 

5  7  2 

4  12  1 

5  4  8 


5  12  0 

7  5  6 
5    6  5 

8  0  0 
5  11  1 

Nil 
Nil 

5  8  I 

4  9  1 

6  13  4 
Nil 

..    Q* 

5  6  0 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.-COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref.     . . 

Do.    4  %  Deb.     . . 

Do.    H  %  Deb 

Do     6%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    U  %  Deb 

Do.    5  %  2nd  Deb 

Brazilian   Traction,  Light  and  I 

r  ; 


Power 
,  Ord. 


Brisbane  Trams  Invt, 

Do.    5  %  Pref 

Do.     ih  %  Deb 

B.  Coluinbia  Elec.  Rly.,  Def. 

Do,     Pref.  Ord.   . . 

Do.     5  %  Pref 

Do.    4i  %  1st  Mort.  Deb. 

Do.    4j  %  Vancouver  Deb.    . . 

Do.     4A  %  Con.  Deb 

Calcutta  Trams,  Ord. 

Do.    5%  Pref .'. 

Do.    4i%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds  . . 
Kalgoorlio  Elec.  Trams   . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


5 

n 

U 

5 

5* 

51 

100 

4 

4 

100 

44 

4* 

100 

5 

5 

100 

5 

6 

10 

6 

6 

100 

4A 

4i 

100 

6 

5 

$100 

6 

6t 

5 

8 

8f 

5 

5 

5 

100 

4A 

4A 

100 

8 

8t 

100 

6 

6 

100 

5 

5 

40 

44 

U 

100 

4k 

4i 

ICO 

4+ 

4^ 

5 

7A 

fi 

5 

5 

5 

100 

44 

4A 

1 

5 

5 

5t 

5 

1  1100 

4 

4 

100 

5 

5 

$1000 

5 

5 

1 

Nil 

100 

5 

5 

100 

3 

41- 

43^9- 

91  - 
96A- 
984- 

100"- 
101- 
94  - 

96  - 

87  - 

5  - 
99  - 

120  - 

108  - 

99  - 

97  - 
100  - 

89  - 

6  - 
5  - 

96  - 
H- 

51- 

92  - 

m- 

94J- 

A- 
85  - 
10  - 


a 

-i'« 

5  12  10 

4t'. 

-,% 

6    3  11 

93 

4    6    0 

98^ 

4  11     5 

100* 

4  19    6 

10  i 

4  18    0 

114 

5    4    4 

96 

4  13    9 

99 

5    1    0 

89 

—1 

6  14  10 

7? 

5    3    3 

H 

102 
124 

4  10  11 

4     8    3 
6     9     1 

112 

—  1 

.'5    7    2 

102 

4  18     0 

100  xd 

4  10     0 

104 

4     6     7 

92 

4  12    5 

64  xd 

5  15    5 

H 

4  15    3 

99 

4  11     0 

U 

6    3    1 

6i 

4  13    0 

97 

4    2    6 

94* 

5    5  10 

98i 

5    1    6 

^% 

Nil 

90 

5  11     1 

20 

-8 

La  Plata  Elec.  Trams,  Ord. 

Do.     Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.     5  %  Deb 

Madras  Elec.  Tr.,6%  Cum.  Pref. 
Elec.  Tr.  (li»04).  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  .  . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  hlys.  &  Lt.,  Ord.      . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.,    .  . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  I 
6  %  Bonds  ) 

Do.    5  %  Mort.  Bonds  . . 
Sao   Paulo   Tram.,   Lt.  and  P.  I 
5  %  1st  Deb.  I 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  , . 

Do.    6  %  Pref 

Do.     5  %  1st  Deb 

Winnipeg  Elec.  Rly.,  4J  %  Deb. 


1 

- 

1 

ah. 

6 

1 

6 

Kl 

1 

6 

6 

100 

5 

5 

5 

6 

6 

100 

5 

5 

100 

5 

5 

.SIOOO 

5 

5 

sioo 

7 

7 

5 

5 

100 

6 

6 

5 

10 

101 

6 

6 

6 

100 

5 

5 

1 

5* 

5 

6 

6 

100 

44 

44 

5 

6 

100 

5 

5 

$^00 

5 

5 

100 

5 

5 

100 

5 

5 

5 

7 

7 

5 

6 

6 

100 

5 

5 

100 

4* 

4i 

?-l 
1  -  li 

n  —  96 
4i-  5i 
101  -103 
87  —  89 
964—  984 
79  —  83 
774-  824 
84  —  88 
51-  6i 
4|—  SJ 
97  —  99 

U-  li 
5  —  5J 
94  —  96 

984—1004 

88J—  904 

100  —103 

86  —  90 
93  —  95 
5  -  Eg 
5-51 
96  —  99 
98*- 1004 


-4 
-14 

-34 

-4* 


+  4 
+  t', 
— 1 


6  0  0 

4  16  1 

5  10 
5  4 
5  17 

4  17 

5  12 

5  1 
8  8 

6  1 
6  16 
8  2 
5  17 
5  1  0 

4  0  0 

5  9  1 
4  13  9 

4  19  6 

6  10  6 

4  16  a 

5  11  1 

5  5  3 

6  10  3 
5  11  7 
5  1  0 
4  9  7 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.   6%  Pref 

Babcock  &  Wilcox  . . 

Do.     Pref 

British  Aluminium,  Ord. 

Do.     6  %  Cum.  Pref.    .. 

Do.    5  %  Prior  Liens  Debs 

Do.    Deb.  Stk.    .. 
B.I.  &  Helsby  Cables 

Do.    Pref. 

Dc.    Deb 

British  Thomson-Houston,  Deb 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien     . . 
Browett,  Lindley,  Ord.     . . 

Do.  Pref 

Brush,  7  %  Pref.     ..  '. 

Do.    5  %  Prior  Lien  Deb.       . 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable   . . 

Do.     Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


1 

1 

1 

1 

1 

1 

100 

100 

5 

5 

100 

100 

3 

100 

100 

1 
1 

2 
100 
100 
ICO 

5 

5 
100 

1 
100 


7 

6 

16 

6 

6 

5 

5 
10 

6 

44 

44 
Nil 

4 

C 


Nil 
5 
44 

44 
15 
5 

44 
20 

44 


6 

6 

6 
5 
5 

6 

44 


44 


2|- 
l/«- 
Irl,- 

^i- 

93  - 

854- 

8  - 

6  - 

100  - 

92  - 


el' 

JOO 

2/.. 
8/.. 

0 
704 

54- 

3' 
I    1  ■ 

5  ■ 
96  . 

102 


iS- 


r  ■ 

25 

■•I  a 

96" 

874 

84 

64 

103 

95 

•  69 
103 

3/- 
8/6 

:75i 

40S 
27" 
113 
fij 
99 

■    3|» 

105 


8  12    4 

7  13    4 

-1^ 

5    6    8 

4    3    6 

6  'S    0 

5    4    2 

5  14    3 

-4 

5  17    8 

4  12    4 

4     7    5 

4  14    9 

Nil 

5  15  11 

5  16    6 

Nil 

Nil 

Nil 

6  12     5 

11    a    2 

16  13    4 

6    7    8 

4  15    3 

4  10    6 

5    1    7 

4    6    9 

Crompton  &  Co.,  Deb.      .. 
Dick,  Kerr 

Do.    Pre'.; 

Edison  &  Swan,  A,  £8  paid 

Do.     fully  paid     .. 

Do.    4  %  Deb 

Do.    5  %  Second  Deb.  . . 
Electric  Construction 

Do.     Pref.  ...... 

Greenwood  &  Batley,  Pref. 

Do.     Deb. 
General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.     Pref 

Do.     Deb 

India-Rubber,  G.  &  T.     . . 

Do.     Pref 

Telegraph  Construction  . . 

Do.     Deb 

Willans   &    Robinson,  4  % 

Mort.    Deb 


Ist  I 


100 

5 

1 

Nil 

, , 

1 

6 

6 

5 

Nil 

, , 

5 

Nil 

100 

4 

4 

100 

5 

5 

1 

5 

1 

7 

7 

10 

7 

7 

100 

5 

,  . 

10 

6 

6 

100 

4 

4 

5 

15 

lot 

5 

44 

44 

100 

41^ 

ii, 

10 

74 

10 

5 

5 

12 

20 

5t 

100 

4 

4 

100 

4 

4 

60  —  65 


0  - 

li- 
58  - 
63  - 

9  _ 
18 

k- 

92  - 

94- 
88  - 
12i- 

m- 

101  - 
13J- 

37  - 
96  - 

55  —  60 


i?xd 


-  12 

-  62 

-  68 

-  ih 

■  It's 

-  U 

-  94 

-  lOi 

-  93 

■  13 

■  6t\. 
103 

■  141 

■  lOJ 

■  31 
98 


Unless  otherwise  stated  all  shares  are  fully  paid. 


t  Interim  dividend. 


7  13  10 

7    2  2 
Nil 
Nil 

6  9  1 

7  7  1 
7  5  6 
6  II  9 
9  13  a 
6  4  2 
5  14  3 

4  6  0 

5  15  6 
4    8  11 

4  7  5 

5  5 
4  11  9 

6  I 

4  e 

6  13  4 


8 


Bank  rate  of  Discount  6  per  cent.-,  October  2ncl.  1913. 
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TRADE    STATISTICS    OF    NEW    ZEALAND. 


The  followinp  figrurep,  showinp  the  imports  of  electrical  and 
similar  ffoode  into  New  Zealand  in  1912,  are  taken  from  the 
recently  issued  of licial  trade  fifrures,  Details  for  1911  are  added  for 
purposes  of  comparison,  and  notes  of  any  increases  or  decreaFes 
are  added  : — 

1911. 


Anp/ialf. — 

From  United  Kingdom 
,,      Other  countries 

Total 

Leaf  her  helting, — 

From  United  Kingfdom  , 
„      Other  countries 

Total 

Beltivg  othr.r  than  lenther.- 

From  United  Kingdom 
„      Australia   ... 
„      United  States 
„      Other  countries 

Total 
Engirw  packing, — 

From  United  Kingdom 
,,      Australia    ... 
„      Other  countries 

Total 

Riibher  goods. — 

From  United  Kingdom  . 
„      Australia   ... 
„      Other  countries    . 

Total 

Scientific  inMrinnent.t. — 

From  United  Kingdom  . 
Other  countries    . 


2,000 
1,000 

3,000 


4,000 
2,000 

6.000 


27.000 
2,000 
3,000 
2,000 

34,000 


12,000 
2,000 
2,000 

16,000 


3,0UO 
5,000 
2,000 

10,000 


Total 


Rails. — 


From  United  Kingdom 
,,      Belgium 

Other  countries 


Total         ...         It;3,000 
Telegraph  and  telephone  trire,  iron. — 


11,000 


From  United  Kingdom 

Electrical  mach  inert/. — 

From  United  Kingdom 
,,      Australia   ... 
„      Germany    ... 
„      United  States 
„      Belgium  ... 
„      Other  couu  tries 

Total 

Steam  engines. — 

From  United  Kingdom 
„      United  States 
,,      Other  countries 


Total 

6as  and  oil  engines  (except  for  motor-cars'). 

From  United  Kingdom  ... 
„      Australia    ... 
„      United  States 
„      Other  countries     ... 


1912. 

£ 

6.000 
4,000 

10,000 


4,000 
1,000 

5,000 


26,000 
1.000 
2.000 
2,000 

31,000 


1 3,000 
2,000 
5,000 

20,0C0 


4,000 

10,000 

2,000 

16,000 


l7ic.  or  dec. 
£ 


+ 
+ 

+ 


4,000 
.3,000 

7.000 


1,000 


Milling  iiiachlnery. — 

From  United  Kingdom 
,,      Australia    ... 
„      Germany    ... 
„      United  States 
„      Other  countries 


Total         ...  ll.fKM) 

Methrs  :    H'ater,  gait  and  electrirify. — 
From  United  Kingdom  ...  27,0f»O 


1911. 

1912. 

Inc. 

or  dee. 

i: 

f. 

£ 

22.0W 

\:',M» 

— 

'J.OOO 

6,0<^>0 

5,000 

— 

1.000 

1,000 

LOW 

— • 

11,WJ0 

7/i(p(» 

— 

\.iiOO 

\,(m 

-- 

— 

1,000 

26.fMM,         _      15,000 


—        1,000 


—  1,000 

—  1,000 

—  1,000 


—        3,000 

+        1,000 
+         3,000 


„  Australia  ... 
,,  Ui  ited  States 
,,      Other  countries    ... 

Total 

Railway  and  tramway  plant.- 

From  United  Kingdom  ... 
,,      Australia    ... 
,,      Other  countries     ... 

Total 

Lamps  and  lanterns. — 

From  United  Kingdom  ... 
,,      Germany    ... 
„      United  States 
,,      Other  countries     ... 

Total 


2,000 
2.000 
1,000 

32,000 


43,000 
2,000 
1,000 

46,000 


33,000 

11.000 

15,000 

7,000 

66,000 


27.000 
l.fX)0 
2,000 


30,000 

38,000 
2,000 
5,00C 

45,000 


35.000 

15,000 

15,000 

7,000 

72,000 


—  1,000 

—  1,000 


—        2,000 


4- 


5,0C0 
4.000 
1,000 


2,000 

4,o<:o 


6,000 


+ 


+ 


+ 


4,000 


1,000 
5,000 


6,000 


ELECTRICAL     EXHIBITION     IN    GLASGOW. 


6,000 
2,000 

8,000 
5,000 

4- 
+ 

+ 

2,000 
3,000 

8,000 

13,000 

5,000 

154,000 
6,000 
3,000 

153,000 
5,000 
.3,000 

— 

1,000 
1,000 

161,000 


7,000 


I'.OOO 


4,000 


Total 


Boilers. — 

From  United  Kingdom  ... 
,,      Other  countries     ... 

Total         ...  9,000 

Other,  machinery  (e.rcept  agricultvral, 
printing,  sewing,  textile,  <^'C.). — 


Total 


The  Electrical  Exhibition  which  was  inaugurated  in  Glasgow  on 
Thursday  afternoon  of  last  week,  and  which  is  being  held  under  the 
a!gis  of  the  Corporation  of  the  city,  gives  promise  of  being  a  pro- 
nounced success.  In  a  '"  foreword  "  embodied  in  the  catalogue  of 
exhibits  and  exhibitors  the  promoters  explain  that  the  success  which 
had  attended  the  Smoke  Abatement  Exhibitions  in  the  city  within 
recent  years  had  encouraged  them  to  proceed  with  this  purely 
electrical  venture.  The  efforts  of  the  promoters  were  seconded  and 
supported  by  the  British  Electrical  and  Allied  Manufacturers' 
Association,  and  altogether  some  80  stands  have  been  grouped 
together  and  the  accommodation  of  the  Zoo  Buildings,  Xew  City 
Road,  Glasgow,  has  been  taxed  to  the  utmost.  It  is  of  interest  to 
note  that  the  stands  have  been  erected  on  a  uniform  basis  by  the 
Corporation,  and  the  appearance  of  the  Exhibition  has  been 
enhanced  by  the  fact  that  an  attractive  scheme  in  white,  grey  and 
pink  has  been  carried  out.  Mr.  James  M.  Freer  has  acted  ts 
manager  and  he  has  been  assisted  by  Jlr.  \V.  W.  I.ackie.  electrical 
engineer  to  the  Corporation,  Bailie  W.  B.  Smith,  convener  of  the 
Electricity  Committee,  and  the  individual  members  of  that  pro- 
gressive Committee. 

In   the   "  Foreword "   Mr.   Lackie   gives    interesting    facts    and 
figures   illustrative    of    the  development   which   Glasgow's   elec- 
tricity department  has  made,     starting  in  a  small  way  2 1    years 
ago,  with  a  plant  of  500  h.p.,  the  department  has  now  in  its  several 
stations  plant  totalling  50,000  H.P.,  while  a  further  K.oOO  HP  is  on 
order.     Ground  has  been  acquired  for  a  new  station  on  the  banks 
of  the   River   Clyde  at   Dalmarnock,   with  an   ultimate  capacity 
of  130,000  H.P.,  and  plans  are  in   preparation.      The   Exhibition 
is   wide  in   its   scope,   and   a  well-concentrated   effort   has    been 
made   by    exhibitors    and    promoters   working    harmoniously   to- 
gether, to  den^onstrate  the  uses  of  electricity.      The   Exhibition 
abounds    with    appliances  illustrating   the  etKcacy   of    electrical 
illumination   for   the  streets,    the    home,    the   factory,   the  office 
and   for   business  purposes    generally.      Many    types    of    electric 
motors  are  shown   for   use   in  shipyards,   e.igineering   shops   and 
factories,  and  for  driving  all  kinds  of   machinery.      Then  there 
is  a  wealth  of  plant  for  generating  electricity  in  countrv  residences, 
for  the  equipment  of  collieries,  and  for  use  on  board  ship.     Tele- 
phone installations  for  all  classes  of  service  are  to  be  seen  on  many 
stands,    while    wirinf    systems,    cables,    switchboards,    elevators, 
refrigerating  machines  and  electric  heaters  are  open  for  insp>ection. 
If,  however,  there  is  one  section  more  than  another  in  which  the 
Exhibition  may  be  said  to  be  specially   attractive  to  the  general 
public,  it  is  in  apparatus  for  heating,  cooking  and  other  domestic 
uses.      In  Glasgow  the  rate  for  supply  for  domestic  use  has  been 
reduced   to    ;d.   per   unit,   so   that    the    Corporation's    electricity 
department  are  hopeful,  as  a  result  of  the  Exhibition,  that  their 
revenue  from  this  branch  will  be  considerably  augmented.     Other 
domestic  appliances  displayed   include   vacuum    cleaners,   clothes 
washers,  electric  irons,  knife-cleaners,  and  electric  tea  and  coffee 
pots.     Appended   we  give   notes  on   a   number  of  stands   in  the 
Exhibition. 

Messrs.  Siemens  Bros.  A:  Co.,  Ltd.,  have  two  stands,  which  are 
replete  with  their  many  specialities.  The  "  Melda  "  water  pump  is 
on  view,  as  well  as  the  "Stannos  "  system  of  wiring,  while  there  is 
a  large  collection  of  telephones,  batteries,  lighting  seta  specially 
suited  to  country  residences,  "  Zed  "  fuses,  medical  apparatus  and 
motors.  Messrs.  Siemens,  it  is  understood,  are  taking  advantage 
of  this  occasion  to  demonstrate  to  the  owners  of  country  houses 
122,000        114,000        —       8,000         that  the  generatirg  of  electric  current  can  be  carried  out  privately 
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at  a  cost  of  slightly  over  Id.  per  unit.  There  is  also  shown 
in  operation  on  these  stands  a  "  Siemens- Aster "  oil  engine  set, 
suitable  for  use  with  petrol  or  paraffin  fuel,  as  well  as  all  classes 
of  cable  suitable  for  bell,  lighting,  power,  submarine  and  tele- 
phone work. 

The  British  Insulated  and  Helsby  Cables,  Ltd.,  have  on  view  the 
latest  type  of  "  Prescot  Welder,"  which  has  created  an  exceptional 
amount  of  interest  and  attention  since  the  opening  of  the 
Exhibition.  Amongst  the  cable  samples  shown— and  these  are 
numerous— is  what  is  regarded  as  an  interesting  development  in 
the  shape  of  an  e.h.t.  cable,  with  special  strip  for  detecting  the 
presence  of  moisture.  Gate-end  boxes  and  channel  trolley  wires  of 
ppecial  interest  to  mining  engineers  and  tramway  managers  respec- 
tively, have  been  commanding  attention  on  this  stand,  while 
Mordey-Fricker  meters  and  new  Prescot  cable  units  with  porcelain 
insulation  have  also  been  displayed. 

The  electricity  department  of  Glasgow  Corporation  have  estab- 
lished a  useful  information  bureau  at  Stand  No.  1.  Here  Mr. 
M.  A.  S.  Davies,  mains  department,  and  other  officials,  are  in  con- 
stant daily  attendance  to  answer  inquiries  relative  to  the  supply  of 
electricity  from  the  Corporation.  A  map,  showing  the  position  of 
existing  mains  is  exhibited,  and  terms  can  be  quoted,  if  need  be,  for 
the  extension  of  mains  with  a  view  to  giving  a  supply  to  premises 
where  current  is  not  at  present  available.  In  addition,  all  other 
requisite  information,  including  methods  of  charging  and  approxi- 
mate annual  costs,  can  be  readily  obtained.  Further,  the  electricity 
department  show  at  this  stand  a  window  of  ordinary  dimensions 
lighted  by  systems  suitable  for  various  trades.  This,  it  is  felt,  will 
prove  popular  with  merchants  particularly  keen  on  having  a  bright 
and  attractive  window  display.  An  automatic  device  switches  in 
the  various  systems  and  turns  a  drum  giving  information  as  to  the 
cost  of  installing  and  current  costs  for  one  year.  Heaters  and  fans 
for  use  in  windows  for  the  dissipation  of  frost  and  moisture  are 
also  on  view. 

An  exceedingly  bright  and  interesting  display  is  that  of  the 
Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  Ponder'a  End.  On 
this  stand  chief  interest  undoubtedly  centres  round  the  Royal  Ed  iswan 
drawn- wire  metal  filament  lamp.  There  are  also  accessories  manufac- 
tured at  the  firm's  London  works,  which  include  many  patterns  of 
holders,  adaptors,  ceiling  roses,  plugs,  fuses  and  the  popular  house 
service  ironclad  switch,  which  is  shown  both  double  and  triple- 
pole.  Space  is  allotted  to  ship,  mill  and  colliery  fittings,  while 
specimens  are  shown  of  Ediswan  heavy  service  switchgear,  includ- 
jper^the  "  W  "  type  circuit-breaker  in  1,000  and  2,000  amperes,  the 
'E"  pattern  breakers,  and  the  latest  pattern  oil  switch.  Types  of 
Ediswan  heaters  (Bastian  and  Dowsing  patents)  are  also  on  view, 
including  the  Royal  heater,  which  is  establishing  for  itself  a 
measure  of  popularity. 

So  far  as  the  electrical  contractors  are  concerned,  an  innovation 
has  taken  place  this  year,  and  18  firms,  who  are  connected  with 
the  Glasgow  Branch  of  the  Electrical  Contractors'  Association  of 
Scotland,  are  showing  collectively  at  Stand  No.  61.  It  is  a  most 
attractive  display,  and  the  keynote  is  variety,  both  of  electrical 
materials  and  apparatus  for  lighting,  heating,  cooking  and  power. 
The  exhibit  reflects  great  credit  on  the  Committee  who  have  been 
entrusted  with  the  arrangement  of  the  stall— namely,  Messrs.  Allan, 
Primrose,  Lindsay  and  Wright.  The  exhibiting  firms  are  :— Ander- 
son &  Munro,  Ltd.,  ;  Arthur,  Allan  &  Ure  ;  Bennett  &  Rutherford  ; 
Dow,  William  ;  Grindlay,  Ross  &  Co.  ;  Haddow  &  Co.  :  Hutcheson, 
Andrew  ;  Johnston,  Park  &  Co.  ;  Lindsay,  Alexander ;  Lowdon 
Bros.  &  Co.  ;  Malcolm  &  Allan,  Ltd. ;  Martin  &  Co,,  W.  C.  ;  Meighan, 
James,  &  Son;  M'Whirter,  Wm.,  &Son  ;  Potter  &  Co.  ;  Primrose 
and  Primrose  ;  Underbill  &  Ricchie  ;  Woodward  &  Co. 

The  British  Electric  Plant  Co.,  Alloa,  are  exhibiting  several  of 
their  specialities  in  connection  with  colliery  equipment.  They 
have,  in  recent  years,  made  a  feature  of  high  and  low  lift  turbine 
pumps,  and  they  are  showing  one  of  their  standard  D4  size  pumps 
direct  coupled  to  one  of  their  special  A  c.  motors.  This  motor  is 
specially  adapted  for  ivork  in  mines,  and  the  whole  fitting  is  very 
compact.  The  output  of  the  pump  is  400  gallons  per  minute,  against 
a300-ft.  head  when  running  at  a  speed  of  1  500  k.p.m.  The  com- 
pany have  also  developed  turbine  pumps  for  boiler  feed  purposes. 
A  complete  set  of  pump  impellers  are  shown  mounted  on  the  shaft, 
the  unique  feature  being  that  the  whole  shaft,  where  it  comes  into 
contact  with  the  liquid,  is  protected  by  bronze  sleeves.  The  B  E.P. 
Co.  also  stage  one  of  their  new  design  of  D.c.  motors,  suitable  for 
pipe  ventilation,  which  has  been  specially  fitted  for  use  in  collieries 
where  fresh  air  can  be  provided  for  the  motor.  Another  exhibit  is 
a  20-H.p.  single  drum  haulage  with  post  brake  of  substantial  nature. 
This  gear  is  fitted  with  a  new  mining  type  D.c.  motor  with  drip- 
proof  cover. 

Messrs.  Eraser  &  Borthwick,  Glasgow,  have  at  their  stand  (No.  50) 
an  interesting  display  of  electric  light  fittings,  including  the 
latest  designs  of  Eye-rest  system  of  indirect  illumination  with 
Mazda  drawn- wire  lamps.  A  comprehensive  line  of  heating  and 
cooking  devices  with  Calorite  element  is  shown.  An  interesting 
exhibit  on  the  stand  is  an  automatic  starting  rheostat  of  the 
contactor  type. 

Mr.  David  Martin,  Glasgow,  as  representative  for  Messrs.  A. 
Reyrolle  k  Co.,  Ltd.,  has  forward  many  samples  of  Reyrolle  switch- 
gear  of  the  lighter  types.  As  agent,  too.  for  the  Skefko  Bali- 
Bearing  Co.,  Ltd.,  he  has  on  view  numerous  examples  of  patent 
self-aligning  double  row  ball  bearings.  The  St.  Helen's  "cab 
tire"  cable  is  also  conspicuously  displayed  on  the  stand. 

Messrs.  James  Keith  &  Blaokman  Co.,  Ltd.,  have  a  large 
assortment  of  steel  plate  fans  as  well  as  a  model  of  a  Keith 
patent  mine- ventilating  fan  (double  inlet  reversible  type).  There  is 
further  to  be  seen  a  portable  forge  with  an  electric  blower  attached. 
The  Leskole  Co.  Ltd.,  have  on  vieXv  at  Stand  No.  ,3  a  selection  of 
electric     dis'-anoe      thermometers,     thermo-electric      pyrometers, 


optical  pyrometers,   steam    meters,  gauges   and  mercury  thermo- 
meters. 

Messrs.  Simplex  Conduits,  Ltd.,  Birmingham,  have  quite  a 
pleasing  show.  Their  exhibit  partly  consists  of  the  various  com- 
ponent parts  of  the  Simplex  steel  conduit  system  of  electric 
light  and  power  wiring,  and  all  the  more  important  accessories 
and  fittings  used  in  conjunction  with  this  system  are  attractively 
displayed.  An  item  of  outstanding  interest  at  this  stand  is  the 
"  Plexsiin  "  cooker.  Demonstrations  of  cooking  by  this  outfit  are 
given  at  frequent  intervals. 

Messrs.  G.  St.  John  Day,  Ltd.,  Oldham,  have  a  stand  fully 
occupied  with  their  specialities  in  "Mumps"  patent  lampholderp. 
Demonstrations  are  given. 

One  of  the  best-appointed  stands  in  the  Exhibition  is  that  of  the 
Carron  Co.,  of  Carron.  They  have  on  view  an  extensive  and 
admirably  varied  range  of  electrical  cooking  and  heating  appliances. 
Examples  are  shown  of  the  heavier  type  of  apparatus  usually 
associated  with  large  hotel  and  restaurant  equipment,  and  the 
exhibits  clearly  indicate  that  the  Carron  Co.  are  fully  alive  to  the 
possibilities  in  this  direction.  The  attendants  at  the  stands  are 
making  a  liberal  distribution  of  the  appropriately -titled  brochure 
"  A  Touch  of  the  Switch  Does  It." 

Mr.  John  D.  Mackenzie,  Glasgow,  is  responsible  for  the  exhibits 
on  Stand  No.  63.  There  he  has  for  inspection  the  many  speciali- 
ties of  Spagnoletti,  Ltd.,  London;  the  Wardle  Engineering  Co.' 
Ltd.  ;  the  Crittal  Manufacturing  Co.,  Ltd. ;  and  the  Crittal  Steel 
Furniture  Co.,  Ltd. — firms  for  whom  he  does  business  as  a 
representative  in  Glasgow. 

Messrs.  W.  Naughton  &  Watson,  Glasgow,  who  specialise  in 
electric  motors  and  the  application  of  these  to  every  type  of 
machinery,  show  how  electrical  energy  can  be  adapted  with  profit 
and  advantage  to  bakers'  whisk  and  dough-mixing  machines,  manu- 
facturers' sewing  machines,  dairy  cream  separators,  wood-working 
and  meat-cutting  machinery.  They  further  exhibit  a  number  of 
drills,  fans,  and  electric  light  fittings  generally  for  house  and 
factory  installatioffi. 

The  Record  Electrical  Co.,  Ltd.,  of  London  and  Manchester,  show 
measuring  instruments  of  all  descriptions,  and  automatic  circuit- 
breakers  and  apparatus  suitable  for  commercial  and  laboratory 
purposes. 

Messrs.  Bonham,  Scott  cfc  Co.,  Ltd.,  Anderston,  Glasgow,  exhibit 
a  series  of  printing  machines,  all  of  which  are  controlled  by  motors 
and  controllers  supplied  by  the  Adnil  Electric  Co.,  Ltd.,  London. 
Messrs.  Waite  &  Savile,  Ltd.,  Otley  ;  Messrs.  Elliott  &  Co.  (Otley), 
Ltd.,  and  Messrs.  Aird  &  Coghill,  Ltd.,  Glasgow,  have  co-operated 
with  Messrs.  Bonham,  Scott  &  Co.,  Ltd.,  Glasgow,  in  securing  the 
exhibits  for  this  stand. 

The  Morgan  Crucible  Co.,  Ltd.,  sole  manufacturers  of  Morganite 
and  Battersea  carbon  brushes,  have  quite  an  elaborate  display  at 
their  stand.  Morganite  packing  rings  for  steam  turbine  glands, 
over-pressure  discharge  apparatus,  and  carbon  powder  resistances  for 
lightning  arresters,  are  included  amongst  the  exhibits. 

Messrs.  Veritys,  Ltd.,  are  responsible  for  a  varied  show  of  Aston 
motors,  fans,  starters,  regulators  and  dimming  switches.  One  of 
the  enclosed  arc  lamps  exhibited  is  capable  of  burning  400  hours 
with  one  trimming.  On  the  stand,  there  is  a  big  array  of  electrical 
fittings,  while  the  radiators  and  heating  and  cooking  apparatus 
displayed  is  such  as  to  command  more  than  casual  attention . 

Messrs.  Ferranti,  Ltd..  are  giving  prominence  on  their  stand  to 
electrical  fires  and  cooking  appliances  generally.  The  display  is 
quite  an  imposing  one.  Houpe  service  meters,  electrical  measuring 
instruments,  and  detail  switchgear  also  find  a  place  in  the  exhibit. 

Messrs.  Dexine,  Ltd..  at  Stand  22,  give  pride  of  place  to  the 
"  Dexine  '  insulator.  Car- pole  insulators,  sleeves,  bobbins,  brushes, 
switch  handles,  &c.,  are  amongst  other  items  of  electrical  interest 
shown. 

A  stand  is  occupied  by  the  Electric  Appliances  Co.,  Ltd..  London, 
in  which  they  set  out  to  advantage  the  Imperial  vacuum  suction 
cleaner. 

Various  types  of  A.S.  refrigerating  machines  are  advantageously 
displayed  on  Stand  No.  24  by  the  Audiflfren  Singrum  Refrigerating 
Machines.  Ltd.,  of  London. 

A  formidable  show  of  the  firm's  well-known  alloys  is  made  by 
Callender's  Cable  and  Construction  Co.,  Ltd  ,  while  no  effort  has 
been  spared  to  keep  conspicuously  to  the  front  specimens  of 
die  cast  white  metal  bearings  for  motor-car  work.  At  the  stand 
Callender's  saloon  windows  are  shown  under  conditions  permitting 
of  the  application  of  hydraulic  pressure.  Examples  of  the  firm's 
pumps  for  hydraulic,  vacuum,  high  and  low  pressure  air  working 
are  presented  for  inspection  and  the  arrangement  of  the  stands  is 
such  as  permits  of  Callender's  numerous  specialities  being  exhibited 
to  the  greatest  possible  advantage. 

Adjoining  the  space  set  apart  for  the  Callender's  Co.  are  to  be 
seen  the  Gese  patent  electric  pulley  block  and  the  Marshall  patent 
electric  hoist — the  manufactures  of  the  Electric  Pulley  Block 
Co.,  Ltd. 

Messrs.  Richard  Pape,  Ltd.,  Belvedere,  and  the  Kalbitnm  Paint 
Co.,  Ltd.,  Belvedere,  also  make  an  attractive  display  at  this  point 
with  their  wares. 

Messrs.  Malcolm  Campbell,  Ltd.,  confectioners  and  toffee  makers, 
Glasgow,  exhibit  a  toffee  wrapper  driven  by  an  electric  motor.  The 
machine  wraps  4,000  toffees  per  hour,  and  the  strong  recommenda- 
tion in  its  favour,  from  the  point  of  view  of  the  manufacturer 
and  the  consumer,  is  that  it  saves  the  sweetmeat  from  being 
handled  in  the  process  of  wrapping.  A  chocolate  melting  pan, 
heated  by  electricity,  is  another  appliance  exhibited  here. 

The  Western  Electric  Co.,  Ltd.,  have  on  their  stand  specimens  of 
cables  for  lighting,  power  and  telephony.  There  are  also  on  view 
junction  boxes  and  requisites  for  cable-laying  works  both  aerial 
and  underground, 


Vol.  73.  No.  1,875,  ooTOBEB  31, 1913.]     THE    ELECTKICAL    KEVIEW. 


721 


Messrs.  M.  K.  Cooper  &  Co.,  GlasKOW,  show  models  of  electric 
cleaners  of  the  "  Repina "  type  ;  while  Messrs.  Falk,  Stadelmann 
and  Co.,  Ltd.,  London,  exhibit  principally  a  ranfje  of  modern  elec- 
troliers and  period  fittings  suitable  for  all  purposes. 

The  Jackson  Electric  Stove  Co.,  Ltd.,  London,  W.,  display  a  varied 
assortment  of  cookinjir  apparatus  comprising  restaurant  cooker, 
toasters,  hot-plates,  kettles,  prills,  latest  types  of  domestic  cookers, 
rapid  water  boilers  and  urns. 

Automatic  control  pear  is  specialised  in,  as  their  exhibits  plainly 
show,  by  the  Electric  Control  Co.,  Ltd.,  Glasgow. 

Quite  an  imposing  show  is  made  at  Stand  No.  i'2  by  the  Union 
Electric  Co.,  Ltd.  Switchpear  and  instruments  of  all  types  are  to 
be  viewed,  while  there  is  quite  a  larpre  array  of  ammeters,  volt- 
meters and  frequency  meters  (Messrs.  Hartmann  &  Braun).  Arc 
lamps  in  operation  and  others  not  working  can  be  seen. 

Other  exhibitors  include  the  Concordia  Electric  Wire  Co.,  Ltd., 
London  ;  Mapic  Appliances,  Ltd.,  London  ;  the  General  Electric 
Co.,  Ltd.,  London  ;  Messrs.  Berry,  Skinner  &  Co.,  London  ;  J.  Holly 
Craigr,  Glaserow  ;  Fyfe,  Wilson  k.  Co  ,  Glasgrow  ;  Messrs.  Yates  Bros., 
Darwen  ;  Me.ssrs.  John  Dapdill  ct  Co.,  Failsworth  ;  the  Macfarlane 
Engineering:  Co.,  Ltd.,  Glasgow ;  and  Messrs.  Reavell  &  Co., 
Ipswich. 

Messrs.  R.  Waypood  &  Co.,  Ltd.,  Falmouth  Road,  Great  Dover 
Street,  London,  S.B.,  show  a  model  of  a  Waygood  automatic  electric 
passenger  lift. 

The  British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd., 
have  at  their  stand  a  big  collection  of  appliances  and  plant.  They 
show  very  prominently  the  Westinghouse  "  Auriga "  drawn-wire 
lamp  and  the  ''  Dim-a-lite  "  attachment  for  use  in  conjunction  with 
electric  lamps. 

Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  have  quite  an 
ambitious  display  at  Stand  49.  Cables  of  all  types  and  adapted  to 
all  purposes  are  shown,  also  numerous  accessories.  As  was  to  be 
anticipated,  however,  much  scope  is  given  on  the  stand  to  the 
judicious  advertising  of  the  Henley  wiring  system. 

It  would  be  an  unfortunate  omission  not  to  mention  Stand  No.  76, 
where  Messrs.  Edward  &:  Sons,  watch  and  clockmakers,  of  Glasgow, 
show  quite  a  number  of  pulsynetic  electric  impulse  clocks  for  use 
on  board  ship  and  in  large  buildings  and  institutions.  A  magni- 
ficent range  of  pulsynetic  clocks  is  shown,  while  the  exhibit 
also  includes  a  set  of  electric  chimes. 


THE    SHEFFIELD    EXHIBITION. 


On  Friday  last,  October  24th,  the  Fuel,  Light  and  Power 
Exhibition  under  the  auspices  of  the  Sheffield  Branch  Smoke 
Abatement  League,  was  opened  by  the  liord  Mayor  of 
Sheffield  (Aid.  S.  Osborn,  J.P.). 

The  Exhibition  buildings  are  conveniently  situated  in 
Townhead  Street,  near  the  centre  of  the  city,  and  lend  them- 
selves admirably  to  the  purpose.  The  object  of  the  pro- 
moters is  "  To  draw  the  attention  of  the  industrial  leaders 
and  the  public  of  Sheffield  to  the  possibilities  and  improve- 
ments in  the  utilisation  of  fuel."  In  furtherance  of  the 
ideal  both  electricity  and  gas  must  of  necessity  play  an 
important  part,  and  Sheffield  is  fortunate  in  the  possession 
of  such  admirably  equipped  and  well  organised  under- 
takings for  the  production  and  distribution  of  both  com- 
modities, as  the  Corporation  electric  supply  department  under 
the  management  of  Mr.  S.  E.  Fedden,  and  the  Sheffield 
United  Gas  Light  Co.,  both  supplying  their  respective  pro- 
ducts at  a  price  comparing  favourably  with  that  charged  in 
any  other  city  or  town  in  the  kingdom. 

It  will  be  within  the  knowledge  of  many  of  our  readers 
that  gas  is  supplied  in  Sheffield  to  the  ordinary  householder 
at  Is.  3d.  per  thousand  cb.  ft.,  and  for  gas  engines,  it  is  to 
be  obtained  as  low  as  lOd.  per  thousand  cb.  ft. 

The  prices  for  a  supply  of  electricity  are  also  low,  and 
householders  are  now  supplied  at  a  fixed  charge  of  10  per 
cent,  per  annum  upon  the  net  assessment  for  ratable  value 
plus  ^d.  per  unit  consumed,  no  rental  being  charged  for 
meters.  For  power  the  ordinary  price  list  varies  from  Id. 
to  'Gd.  per  unit,  according  to  quantity  consumed,  whilst  in 
conjunction  with  a  good  load  factor  a  still  lower  price  may 
be  obtained  by  adopting  the  alternative  rate  of  .£4  per 
annum  per  k.v.a.  of  maximum  demand  plus  |d.  per  unit 
consumed. 

Quoting  from  the  official  catalogue,  "  there  is  a  legend  in 
Sheffield  that  the  blacker  the  smoke  which  overhangs  the 
city  the  deeper  will  the  pockets  of  its  citizens  be  lined  with 
gold."  To  whatever  extent  this  may  have  been  true  in  the 
bad  old  days,  it  no  longer  holds  good.  There  is  less  smoke 
and  less  fog  every  succeeding  year,  and  it  is  not  unreason- 
able to  attribute  the  amended  conditions  to  the  enterprise 


which  the  leaders  of  industry  in  Sheffield  have  displayed  in 
discontinuing  effete  and  smoke  and  fog-producing  methods 
in  order  to  take  advantage  of  the  more  cleanly,  hjgienic 
and  economical  means  ho  opp<^jrtunely  placed  at  their 
disposal. 

•  The  realisation  of  a  smokelefes  city  may  yet  be  far  distant, 
but  better  methods  of  combustion  applied  to  the  hundreds 
of  small  steam  plants  in  the  city,  or  perhaps  better  still, 
the  total  supersefcsion  by  electricity  or  gas,  each  applied  to 
the  work  to  which  it  is  most  suited,  will  bring  the  desired 
result  nearer. 

The  Exlibition  is  divided  in  the  main  into  three  sections, 
electricity,  gas,  and  fuel  consumption.  In  the  electrical 
section  the  electric  supply  department  are  making  use  of  the 
opportunity  to  bring  l^efore  existing  and  potential  consumers 
the  many  advantages  of  electricity,  and  on  a  lar^e  and  well- 
equipped  stand  are  showing  examples  of  almost  recently 
designed  apparatus  for  lighting,  heating,  cooking,  ventilating 
and  power.  In  conjunction  with  a  local  laundry,  demonstra- 
tions of  domestic  ironing  are  given,  and  grilling,  toasting, 
coffee-making,  and  all  the  necessities  and  luxuries  of  the 
home,  office  and  works,  wtiich  make  life  possible  and  pleasant, 
are  in  evidence. 

The  electrical  contractors  of  the  city  are  well  to  the  fore,  and 
Messrs.  Marsh  Bros.,  of  Orchard  Place  :  Messrs.  Coatea  A:  Co.,  of 
Glossop  Road  :  and  Messrs.  Denner  A:  Co.,  of  West  Street,  have  each 
a  comprehensive  display  of  electric  light  fittings  and  other  elec- 
trical apparatus  principally  intended  for  use  in  the  home. 

Messrs.  John  Walsh,  Ltd.,  general  furnishers,  of  High  Street, 
have  a  very  fine  stand,  one  half  of  which  is  devoted  to  the  display 
of  electroliers  and  other  lighting  fittings,  whilst  the  other  half 
displays  very  similar  fittings  adapted  for  using  gas.  They  have 
also  equipped  a  model  dining  room  in  oak,  lighted  and  heated  by 
electricity. 

Messrs.  T.  B.  i:  W.  Cockayne,  Ltd.,  general  furnishers,  of  Angel 
Street,  have  similarly  a  display  of  both  electrical  and  gas  lighting, 
heating  and  cooking  apparatus,  and  have  a  further  stall  showing  a 
completely  furnished  dining  room,  drawing  room,  bedroom  and 
kitchen. 

Messrs.  Makin  &  Co.,  Ltd.,  of  Townhead  Street,  are  showing  their 
recently  introduced  clock-type  number  sign  for  the  smaller  places 
of  entertainment.  This  sign,  on  account  of  its  low  cost,  is  expected 
to  supersede  the  more  expensive  type  at  present  in  use.  They  have 
also  a  display  of  electric  clocks  suitable  for  simultaneous  time- 
keeping in  works  and  other  places. 

Messrs.  G.  St.  John  Day  (Patents),  Ltd.,  are  showing  their 
improved  type  of  "Mumps"  lampholders,  and  also  the  irgenioua 
"one-part"  holder  and  accessories,  and  other  secret  and  key-locking 
types  to  prevent  the  lamps  and  shades  from  being  fctolen. 

Demonstrations  of  cooking  by  electricity  and  gas  are  being  given 
alternatively  by  expert  cookery  instructors,  the  arrangements 
being  in  the  hands  of  a  Committee  of  local  ladies. 

The  British  Vacuum  Cleaner  Co.,  Ltd.,  are  showing  their  various 
types  of  electrically-driven  vacuum  pumps  and  cleaners,  and 
demonstrations  are  given  throughout  the  day. 

Messrs.  Steinthall  i:  Boydell  have  a  comprehensive  display  of 
"  Evershed  "  indicating,  recording  and  testing  ins^truments. 

Messrs.  Roper  &  Wreaks,  of  112,  Arundel  Streeet,  are  the  agcnta 
for  Messrs.  R.  Hornsby  &  Son.  Ltd  ,  of  Grantham,  and  they  show 
in  operation  a  17-b.h.I'.  Hornsby- Stockport  gas  engine. 

Messrs.  T.  W.  Ward,  Ltd.,  of  Albion  Works,  Sheffield,  are  exhibit- 
ing examples  of  their  lathes,  drilling  machines,  slotting  machines 
and  shaping  machines,  all  driven  by  Brooks's  motors,  one  of  which 
is  also  shown  driving  a  generator,  suitable  for  picture  palace  work. 

The  engineering  section  contains  many  interesting  exhibits 
demonstrating  the  economies  to  be  effected  in  the  use  of  fuel  for 
steam  raising. 

Messrs.  T.  Sugder.  Ltd.,  are  fhowing  at  their  stand  complete 
models  of  their  standard  superheaters  and  accessories,  and  also  a 
model  boiler  fitted  with  an  "Excel"  water  circulator,  for  which  a 
claim  is  made  of  increased  steam  and  the  saving  of  fuel. 

Messrs.  Meldruros,  Ltd.,  exhibit  their  mechsnical  stoker  and 
sprinkling  stoker,  tLeir  refuse  destructors  for  municipal  cr  private 
use,  and  various  devices  tending  towards  the  production  of  steam 
without  the  accompanying  nuisance  of  smoke. 

Messrs.  Whitehead  Bros.,  Ltd.,  of  Parsley,  near  Leeds  show 
a  patent  furnace  for  all  purposes  for  which  eoonc  my  in  fuel,  pre- 
vention of  smoke  and  increased  capacity  are  not  only  caimed  but 
guaranteed. 

Messrs.  Babcock  Jc  Wilcox,  Ltd.,  have  in  motion  a  fnll-sized 
mechanical  chain-grate  stoker,  and  also  exhibit  model?  of  their 
water-tube  boiler  with  superheater  and  chain-grate  stoker  and  of 
the  water-tube  marine  boiler  adapted  for  land  service. 

Messrs.  E.  Green  it  Sjns,  Ltd.,  show  a  model  of  their  well-known 
patent  fuel  economiser. 

Mr.  J.  W.  Wilson,  of  Church  Street,  Sheffield,  is  showirg  various 
types  of  coal,  gas  and  electric  stoves,  geysers  and  water-heaters  and 
other  household  requisitions. 

Messrs.  T.  A.  Ashton.  Ltd.,  show  a  selection  of  Messrs.  Fletcher. 
Russell  &  Co.'s  gas-heated  furnaces  for  forcing,  melting,  anrealing, 
tempering  and  hardening,  specially  suitable  for  '•se  in  the  Sheffield 
iron  and  steel  trades.  They  also  include  in  their  exhibit  various 
electrical  appliances  for  domestic  use,  a  petrol  air-gas  generator  and 
the  ■'  Pyrene  "  fire  extinguisher. 
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At  the  stand  of  the  British  Oxygen  Co.,  Ltd.,  oxypen  metal 
cutting  and  oxy-acetylene  weldinp  is  in  operation,  in  addition  to 
hand  and  machine  metal-cutting:  apparatus,  and  other  oxygen 
appliances  for  medical  and  industrial  use. 

The  exhibits  are  well  arranged,  with  ample  room  for  the 
public  to  move  about  and  inspect  the  various  stands. 
First  class  military  bands  are  in  attendance  during  the  after- 
noon, and  evening,  and  good  results  are  anticipated  from 
the  enterprise. 


A    NOVEL     CONSTRUCTION    IN     ELECTRIC 
WINDING    GEAR. 


The  application  of  electric  power  on  a  large  scale  to  the 
operation  of  winding  or  hoisting  in  mines  and  collieries  has 
recently  received  a  great  deal  of  careful  attention  and  skilled 
design,  but  it  would  be  a  very  rash  thing  to  say  that  finality 


densing  engines  direct  connected  to  alternating-current  gene- 
rators, and  is  transmitted  to  the  mine  at  40,000  volts  pressure. 
Each  hoist  handles  loads  of  ore  of  12^  tons,  together  with 
skips  weighing  1G,000  lb.  from  a  maximum  depth  of  500  ft., 
hoisting  at  a  speed  of  300  ft.  per  minute.  The  total  load, 
including  the  rope  on  each  drum,  is  approximately  43,000  lb. 
These  hoists,  which  are  claimed  to  be  the  most  massive  of 
their  kind  in  the  United  States  and  handling  the  heaviest 
loads,  were  furnished  together  with  the  sheaves,  car 
tipples,  &c.,  by  the  Wellman-Seaver-Morgan  Co.,  of  Cleve- 
land, Ohio,  TT.8.A.,  and  fig.  1  shows  a  general  view  of  one 
of  them.  The  hoists  operate  with  balanced  skips 
entirely,  one  of  the  drums  being  keyed  fast  to  the  main 
shaft,  while  the  other  drum  is  driven  by  a  powerful  band 
friction  clutch  for  adjustment  to  different  levels  as  required. 
Each  hoist  is  equipped  with  an  alternating-current  motor, 
driven  from  a  440-volt,  three-phase,  60-cycle  supply  ;  the 
motor  has  a  full-load  speed  of  430  r.p.m.,  and  is  rated  at 
300  H.p.  on  a  continuous  rating.  It  is  fitted  with  a  rope 
wheel  44  in.  in  diameter,  having  turned  grooves  for  32  1-in. 
ropes,   being    connected     to    the  hoist    by    a    rope    drive 


Fig.  1.— Large  Electric  Hoist  at  the  Ray  Consolidated  Copper  Co.'s  Mine,  Arizona. 


in  design  has  yet  been  reached.  It  is,  therefore,  of  interest 
to  turn  to  any  example  involving  novel  elements  of  design, 
particularly  if  it  has  been  shown  that  on  a  large  and  com- 
mercial scale  its  novel  elements  have  contributed  to  success. 
For  this  reason  it  would  be  of  value  to  refer  to  some  large 
electric  double-drum  hoists  recently  installed  by  the  Eay 
Consolidated  Copper  Co.,  at  their  mines  at  Ray,  near  Kelvin, 
in  Arizona,  These  hoists,  situated  at  their  Nos.  1  and  2 
main  hoisting  shafts,  have  attracted  a  great  deal  of  attention, 
not  only  on  account  of  the  heavy  loads  handled  and  the 
large  output  required  from  these  shafts,  but  also  because 
of  the  many  unique  features  of  the  hoists  themselves.  The 
hoist  at  No.  1  shaft  has  been  in  operation  about  1^  years, 
while  that  at  No.  2  shaft  has  been  put  into  service  during  the 
pa  st  year.  The  electric  power  for  operating  these  hoists,  as 
well  as  the  compressors  and  other  machinery  about  the  mines, 
is  obtained  from  a  generating  plant  at  llayden,  about  19 
miles  from  the  mines,  at  which  point  a  mammoth  concen- 
trating plant  required  by  this  company  is  situated.  The 
power  is  generated  by  four  cylinder  triple-expansion  con- 


engaging  a  13-ft.  rope  wheel  on  the  pinion  shaft  of  the  main 
hoist,  as  shown  in  the  illustration. 

The  idea  underlying  the  design  of  this  hoist  is  that  the 
motor  for  running  a  hoist  shall  operate  continuously  in  one 
direction,  while  the  drums  may  be  started,  stopped  or  re- 
versed at  will.  The  principal  electric  loss  in  hoists  operated 
by  alternating-current  motors  is  occasioned  by  the  starting 
of  the  motor  which,  when  it  is  a  large  one,  becomes  very 
serious.  It  is  very  desirable,  therefore,  not  to  be  obliged 
to  start  the  motor  at  each  trip,  because  when  the  motor  is 
run  idly  the  current  required  by  it  is  very  limited,  so  that 
the  peak  losses  are  very  materially  reduced.  In  this  type 
of  hoist  the  load  is  gradually  accelerated  by  applying 
powerful  friction  clutches,  the  design  of  this  clutch,  shown 
in  fig.  2,  being  in  effect  a  band  brake  set  in  motion,  which 
engages  as  gradually  and  easily  as  may  be  desired. 

Each  main  hoisting  shaft  is  equipped  at  the  bottom  with 
a  large  ore  bin  or  pocket  cut  out  of  the  solid  rock  over 
which  a  train  of  ore  cars,  each  of  5  tons  capacity,  propelled 
by  an  electric  locomotive,  is  run,  and  the  cars  are  discharged 


Vol.73.  No.  1,875, ocTOBEB HI,  1918.]     THE    ELECTRICAL    KEVIEW. 


I2:i 


three  at  a  time  into  the  bin  below  by  means  of  the  rotary 
car  tipple  illustrated  in  fig.  3.  These  car  tipples  an- 
rotated  by  means  of  the  electric  motor  shown  in  tlie  illus- 


Fio.  2.— Friction  Clutch  for  Electric  Hoist. 

tration.     Each  bin  has  at  the  bottom  a  measuring  pocket 
which  measures  a  skipful  of  ore  into  the  skip  as  it  comes  to 


run  in  oil  or  grease.  Both  these  {rears  are  iooee  on  the 
intermediate  sljaft,  being  fitted  with  >>roDze  bashings  of 
ample  prop^)rtion,  easily  removable  for  renewal,  while  on 
the  back  of  each  of  these  gears  is  a  friction  ring  with  which 
the  band  friction  clutch  engages.  These  clatches,  which 
are  similar  in  design  to  the  large  one  illustrated,  are 
securely  keyed  to  the  intermediate  shaft,  and  are  operated 
by  the  vertical  operating  cylinders  shown  in  the  foreground, 
the  clutches  being  applied  by  weights  and  released  by  the 
operating  cylinders.  The  cylinders  are  controlhd  in  their 
movement  by  a  cataract  cylinder  filled  with  oil.  The  power 
used  ic  the  operating  cylinder  is  compressed  air  taken  from 
the  air  mains  supplying  the  mine,  but  an  auxiliary  motor- 
driven  air  compressor  is  situated  in  the  engine  house,  which 
automatically  cuts  ;n  and  provides  air  for  operatinir  the 
hoist  should  the  mine  pressure  be  shut  off  or  go  below  a 
certain  predetermined  pressure.  Beth  of  the  clut<h  operat- 
ing cylinders  are  worked  by  a  single  lever  on  the  operating 
platform,  and  are  so  connected  that,  although  either  clutch 
can  be  thrown  in  at  will,  both  clutches  can  never  be  in  at 
the  same  time,  and  one  clutch  must  be  wholly  disengaged 
before  the  other  can  be  engaged. 

p]ach  hoist  is  equipped  with  a  safety  device  to  prevent 
overwinding,  which  is  operated  by  a  hatchway  limit 
switch  placed  in  the  hoisting  shaft  near  the  top.  This 
device  automatically  throws  out  the  clutches  and  applies  a 
powerful  post  brake,  stopping  the  skip  within  (I  or  8  ft.  of 
its  travel.  It  has  been  shown  in  actual  practice  that  this 
safety  mechanism  entirely  eliminates  the  possibility  of  an 
overwind.  Both  in  its  general  features,  therefore,  and  in 
the  care  which  has  been  taken  in  working  out  the  details  of 
its  design,  it  easily  ranks  as  one  of  the  most  interesting 
examples  of  modern  electric  hoist  practice  to  be  found,  and 
opens  up  a  new  phase  of  this  subject. 


Fig.  3. — Electrically-Operated  Car  Tipple,  at  Shaft  Bottom. 


the  bottom  ready  for  loading.  The  gates  of  this  measuring 
pocket  are  contrdled  by  hydraulic  cylinders  operated  by  the 
man  in  charge.  A  similar  ore  bin  is  provided  in  the  steel 
head  frame  in  the  top  of  the  shaft  into  which  the  skips  are 
automatically  discharged.  From  these  bins  the  ore  is 
drawn  into  large  gyratory  crushers,  which  reduce  it  to 
about  the  size  of  3-in.  cubes  for  shipment  to  the  concen- 
trator. The  ore  pocket  in  the  mine  being  nearly  full  of  ore, 
the  hoist  motor  is  accelerated  by  lowering  the  empty  skip, 
after  which  the  hoist  is  started  and  operated  in  balance  con- 
tinuously until  the  bin  at  the  top  of  the  shaft  is  filled,  when 
the  hoist  is  discontinued  for  a  short  period  of  time.  When 
the  concentrator  is  running  to  its  full  capacity,  each  hoist 
handles  a  maximum  of  5,000  tons  of  ore  per  day,  in  two 
shifts  of  eight  hours  each. 

The  power  is  transmitted  from  the  motor  to  the  hoist 
by  means  of  a  bevel  gear  driving  and  reversing  system, 
which  is  clearly  shown  in  the  general  view.  The 
pinion,  which  is  of  forged  steel  with  machine-cut 
teeth,  engages  in  two  cast-steel  machine  bevel  gears, 
which    are    completely    enclosed   in    a  steel    casing    and 


ELECTRICITY  AT  THE  GHENT  EXHIBITION. 


(Concluded  from  paije  3 08.) 

AViTUOiT  doubt,  to  France  must  be  given  the  credit  of 
organising  by  far  the  most  complete  and  interesting  electrical 
section  in  the  Exposition.  The  British  electrical  exhibits, 
though  gocd,  were  very  few  in  number  and  limited  in  sco}ie, 
and  the  German  firms,  from  whom  so  much  might  have  been 
expected,  were  represented  only  by  a  few  electric  motors 
on  textile  machinery  and  machine  tools  ;  by  ijuartz  lamps 
outside  the  Congo  Palace  ;  by  tungsten  lamps  (including 
some  high-c.P.  units  built  into  houses  of  the  arc-lamp  type) 
in  the  Sporthalle  ;  and  by  a  selection  of  impregnated  wooden 
poles.  It  is  not  too  much  to  say  that  the  dignity  of  the 
electrical  industry  was  upheld  only  by  the  French  exhibits 
in  the  Palais  de  France,  by  the  radio-station  in  the 
Avenue  des  Nations,  and  by  the  exhibits,  chiefly  Belgian, 
in  the  Palais  d'Electricito.  The  latter  hardly  justified  its 
name,  for  though  it  was  an  independent  building  devoted 
exclusively     to    electrical    exhibits,     it    occupied    but     a 
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small  area  and  contained  only  a  limited  range  of 
apparatus.  We  would  suggest  that  where  attendants  are  so 
numerous,  there  can  surely  be  no  harm  in  allowing  visitors 
to  walk  on  to  the  larger  stands.  Many  of  the  latter  at 
Ghent  contained  apparatus  and  wall  diagrams,  &c.,  which 
could  not  be  inspected  from  the  gangways,  but  visitors  were 
not  allowed  to  pass  behind  the  boundary-chain  unless  M. 
ringenieur  were  there,  and,  needless  to  say,  in  most  cases 
and  at  most  times  he  was  not  present.  A  further  hardship 
inflicted  on  visitors  whose  time  was  limited,  and  to  whom 
"  les  Attractions  "  did  not  appeal,  was  the  closing  of  all  the 
national  palaces  at  (!  p.m.  (latterly  5  p.m.).  Some  com- 
pensation was  certainly  to  be  found  in  the  beauty  of  the 
illuminations  in  the  grounds.  In  a  number  of  the  main 
avenues,  tall  arc  lamp  standards  were  provided  with  top 
reflectors,  beneath  which  were  arranged  concentric  rings  of 
14,  10  and  6  100-c.p.  metal  lamps  ;  the  results  obtained 
put  some  of  the  neighbouring  arcs  to  shame,  but 
it  is  only  fair  to  state  that  these  arcs  were  by  no 
means  of  the  best  types  available.  In  the  Park  area  of  the 
grounds,  very  pleasing  results  were  obtained  by  the  use  of 
festoons  of  metal  lamps  mounted  in  coloured  balloons  and 
artificial  flowers,  and  strung  among  the  trees. 

In  the  French  Section,  the  exhibits  of  the  Soc.  Gramme 
included  series  D.c.  dynamos  with  commutating  poles,  and 
from  3  to  100  kw.  output.  These  machines  were  charac- 
terised by  the  considerable  length  of  their  armature 
connecting  strips,  the  great  number  of  commutator  bars  and 
the  exceptionally  great  distance  from  the  armature  to  the 
end  of  the  shaft  at  the  commutator  end  of  the  machine  ;  the 
axial  length  of  the  commutator  clamping  ring  and  of  the 
shaft  beyond  it  appeared  unnecessarily  great. 

The  Soc.  Alsacienne  de  Constructions  Mecaniques  showed 
very  handsome  ranges  of  d.c.  and  a.c.  motors  of  open  and 
enclosed  and  traction  and  other  types.  Their  wound-rotor 
induction  motors  were  fitted  with  a  substantial  and  efficient 
brush-lifting  and  short-circuiting  gear,  and  their  completely 
enclosed  (double  envelope)  three-phase  motor  with  forced 
ventilation  attracted  much  attention.  A  high-frequency 
alternator  built  by  this  firm  was  used  in  the  adjoining  wire- 
less station. 

The  exhibits  by  the  Soc.  Fran^aise  pour  la  Fabrication 
des  Tubes  included  telescopic  and  single-piece  metal  poles  for 
all  purposes.  The  sectional  type  designed  for  Colonial  use 
was  specially  interesting  ;  a  hollow  pole  of  square  section  was 
shown  with  bolted-on  cross  arms,  a  single  cross  arm  being 
bent  up  at  both  ends  to  form  pins  for  two  glass  insulators  ; 
each  of  the  two  pieces  of  a  longer  compound  arm  bent 
up  at  each  end  to  carry  in  all  four  in&ulators  ;  or  a  hollow 
square  cross  bar  carrying  one  or  two  pins,  each  of  which  was 
extended  below  the  cross  arm  and  turned  upwards  to  form  a 
second  pin  below  the  first.  The  sectional  poles  of  the  Nou 
and  Louvroil  types  appear  to  be  admirably  adapted  to 
Colonial  telegraphic  and  field  wireless  work. 

Among  the  many  excellent  collections  of  insulated  wires 
and  cables  of  all  types  and  carrying  capacities,  mention 
must  be  made  of  those  shown  by  Messrs.  Alliot  &  Rol.  C.  F. 
des  Cables,  C.  G.  d'Electricitc  and  Devauge  Cie.  The  in- 
genious "  braid  "  conductors  exhibited  by  the  latter  firm  led 
us  to  wonder  how  soon  an  enterprising  school  for  misses  would 
include  instruction  in  jointing  with  the  needlework  classes 
in  its  curriculum. 

The  uncanny  echoes  of  the  brush  discharge  proceeding 
from  the  e.h.t.  enclosure  equipped  by  Messrs.  Vedovelli, 
Priestley  &  Co.,  proved  strongly  reminiscent  of  the  "  House 
of  Whispers,"  and  led  to  a  number  of  amusing  incidents. 
The  person  in  charge  of  this  exhibit,  while  admitting  any- 
one who  could  produce  a  card  inscribed  with  the  magic 
word  "  Ingenieur,"  denied  us  this  privilege,  but  for  a 
consideration  left  us  alone  for  ten  minutes  before  his  assistant 
arrived  to  close  the  doors  in  the  lattice  screens  round  the 
high-tension  apparatus.  Since  the  exhibition  supply  voltage 
was  here  raised  successively  from  220  volt^  to  6,600  volts  and 
110,000  volts,  a  little  knowlege  and  the  caution  which  it 
inculcated  proved  a  useful  thing  ;  the  safety  of  a  lay  visitor 
would  have  depended  entirely  upon  his  obedience  to  a  printed 
notice,  which  to  many  would  have  been  unintelligible.  The 
K.H.T.  transmission  line  in  this  enclosure  was  about  100  m. 
in  length,  and  the  power  transmitted  was  100  Kw.  At  the 
receiving  station  the  pressure  was  again  reduced  for  lighting 


and  power  supply.  The  h.t.  equipment  included  the  neces- 
sary lattice  towers,  link  insulators,  leading-out  wall  disks  of 
corrugated  glass,  and  remote-control  pressure  oil  switches 
capable  of  interrupting  very  heavy  loads  at  110,000 
volts. 

In  the  field  of  electrochemistry,  the  Soc.  Anon,  le  Carbone, 
the  Cie.  Charbons-Henrion  and  the  Cie.  Franyaise  de 
Charbons  showed  extensive  collections  of  carbons  in  all  the 
forms  required  for  electrical  purposes.  The  Delafon  ex- 
hibits included  a  very  simple  wall  set  (complete  with 
miniature  dry  cells)  for  use  in  receiving  time  signals,  &c. 
The  complete  Leclanche  exhibit  deserves  mention. 

The  Sof.  des  Accumulateurs  Heinz  arranged  an  excellent 
exhibit  of  their  accumulators,  primary  cells  and  aluminium 
rectifiers.  The  Lumiere  primary  cells  are  built  in  capacities 
up  to  1,000  ampere-hours  (at  12  amperes  discharge),  and 
the  Heinz  accumulators  range  in  size  from  the  smallest 
ignition  cells  to  the  largest  central-station  and  submarine 
types.  In  some  of  the  central-station  cells,  the  plates  are 
cast  into  leaden  bus-bars  ;  in  other  cases,  bolted  lugs  are 
employed.  The  submarine  cells  are  encased  in  brass-bound, 
heavy  wooden  boxes.  We  were  impressed  by  the  design  and 
liberal  rating  of  the  aluminium  rectifiers  shown  by  this 
firm  ;  the  largest  standard  equipments  provide  100  amperes 
D.c.  at  105  volts  for  10  hours  per  diem,  and  have  been  applied 
successfully  to  the  excitation  of  alternators,  charging  of 
accumulators,  operation  of  small  motors,  projector  arc 
supply  and  so  on. 

In  the  central-station  accumulators  (1,000-1,500  ampere- 
hour  capacity)  exhibited  by  the  Soc.  Travail  Electr.  des 
Metaux,  all  the  plates  of  similar  polarity  in  each  cell  are 
bolted  to  through-running  brass  bars  by  two  brass  nuts 
apiece,  and  copper  links  are  used  between  cells.  This  and 
equivalent  arrangements  employed  by  other  manufacturers 
are  very  convenient  in  cells  intended  for  export,  but  are,  we 
believe,  inherently  inferior  to  burned  or  cast  connections. 
In  some  traction  cells,  this  firm  uses  a  through  brass  bus- 
rod  with  end  nuts,  carrying  leaden  reels  between  the  plate 
lugs.  A  boiler  tube-cleaner  motor  also  exhibited  com- 
prised a  D.c.  armature  and  commutator  about  1  ft.  in  length 
and  4  in.  in  diameter,  mounted  in  a  brass  tube  between  two 
plate  pole  pieces,  excited  by  coils  coaxial  with  and  at  either 
end  of  the  armature. 

The  Etab.  Keller  Leleux  exhibited  a  fine  collection  of 
crystalline  fractures  of  electric  furnace  products,  and  a  model 
and  drawings  of  the  Keller  furnace.  This  exhibit  should 
apparently  have  been  included  in  the  electrometallurgy  class, 
in  which  were  to  be  found  a  number  of  exhibits  of  electro- 
metallurgical  products,  including  iron  alloys,  ferrochrnmes, 
ferrosicilons,  carbide,  &c.,  and  electrolytic  products,  including 
electrolytic  copper,  nickel  and  brass  in  all  forms,  and  pure 
metals  recovered  electrolytically  from  their  ores  without 
roasting  or  smelting.  In  the  same  section  were  models  of 
Girod  and  Heroult  furnaces  ;  43  furnaces  of  the  latter  type 
now  in  use  total  198,200  kg.  crpacity,  and  15  which  are 
under  construction  will  have  a  total  capacity  of  97,000  kg. 
An  excellent  joint  exhibit  of  "  French  aluminium  "  included 
aluminium  utensils  of  all  kinds,  aluminium  castings  and 
stranded  aluminium  cables.  The  Soc.  des  Carbures 
M^talliques  showed  a  magnificent  collection  of  carbon  ingot 
moulds  and  heavy  electrodes,  for  electric  furnace  use,  com- 
plete witn  screw  plug  connectors.  I'he  largest  electrode 
shown  measured  2,000  x  500  x  500  mm.,  and  weighed 
820  kg.  (16  cwt.). 

In  the  electric  lighting  group,  the  Cie.  Gle.  de  Travaux 
d'Eclairage  presented  a  collection  of  photographs  of  lighting 
fittings  and  their  glassware  ;  Weissman's  perles  proved  to 
be  very  striking  glass  bead  shades,  festoons  and  "  drops." 
Over  50,700  metal  lamps  were  installed  by  this  company  in 
the  decoration  of  palaces  and  avenues  in  the  Ex(  osition. 
Messrs.  Kemmell,  Piel  et  Cie.  showed  very  artistic  strip 
lighting  cables  and  shades,  and  Cance,  Fils  et  Cie.  exhibited 
an  exceptionally  well-built  type  of  flexible  cable,  with  lamp- 
holders  complete  ;  the  mounting  of  the  latter  appeared  to 
be  good  both  mechanically  and  electrically.  The  well- 
known  Bardon  arc  lamps  were  well  represented  :  a  feature  of 
the  distribution  board  by  this  firm  was  the  protection  of  the 
fuses  by  tubes  of  lightly-glazed  porcelain,  supported  only  by 
the  fuses  on  which  they  were  threaded.  La  Maison  Grivolas 
mounted  examples  of  insulators  and  remote-control  outdoor 
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H.T.  switchgear  on  a  lattice  tower  and  surrounded  the  latter 
with  Bastian  quartz  heaters,  aluminium  castings,  switches  of 
all  kinds  and  wooden  insulators,  &c.  The  Soc.  Franc/aise 
d'lncandescence  par  le  Oaz  shows  signs  of  the  times  in  the 
shape  of  O.K.  metal  lamps,  in  which  a  filament  is  hung  in 
loops  at  right  angles  to  the  central  stem  on  radial  wires  project- 
ing from  the  latter.  The  central  stem  is  of  white  refractory 
clay,  and  is  supported  at  its  outer  end  by  a  glass  pin  fused  in 
the  tip  of  the  lamp,  a  special  feature  of  which  is  its  high 
candle-power  through  the  bottom  or  tip  end.  "  Le  Compose 
Tout  Universelle  "  (Kuthardt  et  Cie.)  is  an  electric  trans- 
parency sign,  each  aperture  in  which  is  served  by  a  long  strip 
carried  between  two  rollers  and  containing  all  the  letters  of 
any  desired  alphabet,  numerals,  &c.  The  message  of  the 
sign  can  thus  be  changed  at  will  ;  the  apparatus  appears  to 
be  quite  serviceable,  and  is  made  in  various  useful  forms. 

The  Admin.  Fran(;aige  des  Postes  et  des  Telegraphes  showed 
various  types  of  the  Baudot  apparatus  in  operation,  including 
the  l'J09  double  apparatus  with  special  discharge  arrange- 
ments for  use  on  submarine  cables  of  medium  length,  and  the 
quadruple  echelonce  system  connecting  three  stations  ABC, 
and  giving  two  secteurs  between  A  B,  two  between  B  C,  and 
two  between  A  C  with  automatic  retransmission  at  B.  This 
exhibit  included  a  section  of  a  semi-automatic  exchange 
switchboard  as  now  in  use  at  Marseilles  and  d'Angers. 

Messrs.  Ducretet  et  Roger's  fine  exhibit  in  this  section 
included  much  wireless  apparatus.  A  double  arc  apparatus 
was  shown  for  use  in  radio-telephony  over  distances  up  to 
30  km.  overland,  and  a  group  of  four  microphones  piped  in 
parallel  to  a  single  mouthpiece,  and  capable  of  being  con- 
nected in  parallel  or  series,  was  also  exhibited  for  this  work. 
A  relay  moving-coil  galvanometer  giving  good  relay  contact 
when  actuated  by  0'G7  microamp.,  and  hence  suitable  for 
use  in  stationary  radio-stations,  and  a  PoUak  telephonic 
relay  for  use  in  public  halls,  were  among  the  exhibits  which 
justly  claimed  attention  on  the  stand. 

Dr.  Glover's  "  physiological "  (nose  and  mouth)  double- 
microphone  instrument  for  long-distance  telephony  was 
exhibited,  and  is  claimed  to  be  very  effective.  However 
this  may  be,  the  instrument  certainly  aggravates  the 
hygienic  problem,  and  we  should  have  expected  a  doctor  to 
have  taken  this  into  account  in  developing  an  improved 
design.  The  Ancel  exhibits  included  a  radio-receiving 
set  on  marble  wall  slab  for  "  municipal  or  administrative 
use "  (the  latter  exhibit  looked  the  part).  In  the 
Ancel  three-style  drum  recorder,  one  style  is  actuated  by, 
say,  the  Eiffel  Tower  signals,  one  is  connected  to  the  clock 
controlled,  and  one  to  an  electric  tuning  fork  (beating 
i^oth  sec).  The  wall  board  exhibited  for  use  with  this 
recorder  and  with  ear  pieces  is  probably  the  most  elaborate 
of  the  many  equipments  which  have  been  introduced  in  this 
connection  during  the  past  few  years. 

The  Cie.  Gle.  Radiotelegraphi(|ue  exhibited  standard 
1-5-KW.  and  2'5-kw.  sets  for  use  in  yachts  and  larger 
vessels,  and  other  radio-apparatus. 

The  Ste.  Frangaise  Radio-Electrique  exhibited  its  trans- 
mitting and  receiving  apparatus  for  radio-telegraphy  and 
telephony  in  an  annexe  behind  which  was  erected  a  To-m. 
pylon  of  light  lattice  construction  (by  Schmid,  Bruncton 
and  Morin).  The  musical  spark  system  was  employed  in 
conjunction  with  the  S.F.R.  resonance  alternator,  for  which 
very  high  efficiency  is  claimed.  The  "  musical "  spark 
made  life  more  or  less  unbearable  in  the  adjacent  hail, 
but  its  note  was  undoubtedly  very  pure.  Among  other  appara- 
tus this  firm  exhibited  some  excellent  ship  sets  and  a  small 
set,  designed  for  fishing-vessels,  which  was  very  neat  but 
which,  we  should  say,  was  too  delicate  and  complex  for  use 
by  the  average  skipper  or  mate.  The  mule-pack  radio 
equipment  designed  for  military  purposes  appeared  to  be  ex- 
ceptionally useful.  Special  sets  designed  for  amateur,  naval 
and  aerial  use  were  also  exhibited  ;  the  aeroplane  equipment 
weighing  35  kg.  is  claimed  to  have  an  effective  range  of 
150  km. 

The  wireless  station  in  the  Ave.  des  Xations  worked  in 
conjunction  with  an  aerial  suspended  from  a  100-m.  square 
lattice  mast  weighing  10  tons  ;  the  handsome  appearance 
of  this  mast  was  largely  due  to  a  lattice  wood  sheathing,  on 
which  platforms  were  built  at  intervals.  The  transmitting 
apparatus  was  erected  in  a  bungalow  of  "  colonial "  con- 
struction  (fireproof  fibre  compo  wall  slabs  and  roofing  on 
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the  Exposition  this  station  was  in  more  or  leas  regular  opera- 
tion in  public  wireless  service.  The  Hoc.  Ind.  de  T..S.F. 
showed  an  interefcting  collection  of  transmitting  and  receiv- 
ing apparatus  designed  for  use  on  aeroplaco?,  automobiles, 
&c.,  and  characterised  by  their  high  sensitivity  and  light 
weight.  An  interesting  type  of  telescopic  mast  capable  of 
pneumatic  elevation  to  a  height  of  50  ft.  or  so,  by  aid  of  a 
foot  pump,  was  exhibited. 

The  Soc.  Belin's  exhibits  included  an  automatic  time 
signal  emitter  (similar  to  that  in  use  at  Paris;,  and  examples 
of  the  ingenious  and  beautifully-made  Berlin  telephoto- 
graphic  apparatus  with  portable  transmitter,  permitting  a 
telephone  message  and  picture  to  be  sent  simultaneously 
from  an  ordinary  telephone  station.  About  '2:j  sq.  in.  of 
picture  caii  be  transmitted  in  4  minutes  over  a  l,10u-km. 
line  ;  examples  of  telephotographic  reproductions  were 
shown.  An  extremely  interesting  collection  by  the  Soc.  Ind. 
des  T<''('phones  included  a  Routin  regulator,  an  electrostatic 
balance  for  telegraphy  over  h.t.  lines  on  the  Gacogne  sjfetem, 
very  fine  heavy  switchgear  for  accumulator  c-ontrol,  as  well 
as  an  8,0()0-ampere  single-pole  automatic  circuit  breaker, 
and  an  isolating  switch  of  the  same  capacity  with  contact 
clamping  bolts. 

Messrs.  Hamm  exhibited,  in  addition  to  telephonic  and 
signalling  apparatus,  a  particularly  neat  poulie-pompe  (a 
centrifugal  pump,  the  housing  of  which  is  bolted  directly 
on  to  the  motor  frame,  and  the  runner  of  which  is  carried 
on  the  extended  motor  shaft).  This  pump  is  suitable  for 
many  domestic  and  industrial  purposes,  and  is  built  in 
standard  sizes  up  to  a  capacity  of  10,<i0n  litres  per  hour 
through  10  m.  lift,  or  5,000  litres  per  hour  through  -tO  m. 
lift.  The  charging  board  exhibited  by  this  firm  was  of  very 
good  but  rather  extravagant  design,  which  brings  us  to  a 
noticeable  characteristic  of  many  French  switchboards  for 
small  installations,  viz.,  beautiful  design  and  construction, 
but  lavish  expenditure  of  space  and  material,  and  a  lack  of 
general  robustness  and  •'  strength  where  it  is  wanted." 

To  a  commissaire  de  police  de  Paris  must  be  given  credit 
for  a  miniature  electric  projector  suitable  for  attachment  to 
any  revolver,  and  showing  a  black  spot  (at  ranges  up  to 
05  ft.)  at  the  point  where  the  bullet  will  arrive. 

Some  remarkably  fine  exhibits  were  to  be  found  in  the 
instrument  section.  So  well  known  are  Carpentier  instru- 
ments that  it  is  hardly  necessary  to  do  more  than  mention 
them  :  those  shown  included  double  instruments  indicating 
KW.  and  K.v.A.  individually  and  p.f.  at  the  intersection  of 
the  pointers,  and  a  Ferri'"  wave  meter  of  similar  design. 
Da  &  Dutihl  exhibited  an  excellent  series  of  instruments. 
Messrs.  Darras  showed  a  perforator  for  high-speed  telegraphy, 
and  a  neat  box  apparatus  for  receiving  time  signals  ard 
suitable  for  travelling  purposes.  The  Beaudouin  lamp 
is  surely  the  mod'ele  de  hue  of  small  projector  arcs  (though 
whether  it  is  a  commercial  proposition  is  another  question) 
and  the  precision  high-sensitivity  electrometer  by  the  same 
maker  offers  many  advantages,  includirj,-  complete  visibility 
of  working  parts  at  all  times.  The  Collot,  Longuo  exhibit 
included  many  interesting  pieces  of  apparatus,  among  which 
may  be  mentioned  the  Abraham  rluographe  and  the 
Abraham  and  Villard  electrostatic  voltmeter  (5.000-15,000 
volts).  M.  I'ellin  showed  very  fine  optical  instruments,  and 
to  conclude  aM  all-too-brief  review  of  this  section, 
Thurneyssen  exhibited  some  X-ray  tubes  and  radio-active 
apparatus,  and  Prin  a  synchronised  printing  chrono- 
graph recording  minutes,  seconds  and  hundredths  of  a 
second. 

Palais  d'ElecMciii'. — A  special  feature  of  this  hall  was 
its  electrical  illumination,  which  was  produced  by  a  com- 
paratively small  number  of  frosted  lamps,  hung  in  festoons 
from  the  roof  girders,  and  by  loops  of  "Weissman  "  perles  " 
in  the  angles  of  the  stall  portieres,  as  well  as  by  an  electric- 
ally illuminated  fountain. 

The  Soc.  des  Ateliers  de  Constr.  Electriques  (Charleroi) 
exhibited  a  collection  of  apparatus,  including  a  powerful 
motor-driven  point-shifting  gear  for  railway  use  ;  a  high- 
tension  three-phase  oil  switch  with  maximum  cut-out  and 
time  limit :  motoi-s  of  all  types  :  a  neat  design  of  three- 
phase  rotor  rheostat  (with  three  concentric  arcs  of  seven 
contacts   in   the    7-h.p.   size)  ;    and  a  neat  ironclad  knife 
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switch  and  fuse  with  pilot  lamp,  withdrawing  switches  and 
fuses  complete  and  leaving  the  box  dead. 

The  Soc.  Anon,  de  Tolephonie  l.'rivce  had  a  good  show  of 
telephone  sets  of  good  design,  and  the  Admin,  des  Tele- 
graphes  de  I'Etat  Relge  showed  a  retrospective  collection  of 
Morse  apparatus  provided  with  A'an  Rjsselberghe  anti-induc- 
teur  apparatus  for  simultaneous  telephony  and  telegraphy. 
An  interesting  stand,  devoted  to  the  subject  of  wireless  tele- 
graphy in  the  Congo,  was  equipped  with  a  certain  amount 
of  apparatus  historical  in  this  connection,  and  with  literature 
and  photographs  describing  and  illustrating  the  work  already 
done.  The  Belgian  Congo  has  already  in  service  a  well- 
distributed  network  of  14  stations,  and  it  is  hoped  that 
within  18  months  direct  wireless  communication  will  be 
established  between  Brussels  (Laeken)  and  Boma  (6,300  km., 
including  GOO  km.  oversea  and  2,500  km.  over  African 
sands),  eliminating  all  dependence  on  cable  companies. 
L'Ex2)ansion  Beige  denounces  as  a  canard  the  rumour  that 
such  communication  has  already  been  effected.  The  Union 
des  Exploitations  Electrique  en  Beige  provided  an  excellent 


NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Handy  Movable  Crow-Bar. 

An  extremely  ingenious  crow-bar  has  been  deviged  and  patented 
by  Mr.  Robert  H.  Lasch,  of  33,  Bolsover  Street,  London.  As 
shown  in  the  accompanying  fig.  2,  it  is  provided  with  broad 
runners,  which  enable  it  to  be  used  not  only  for  lifting,  but  also 
for  transporting  heavy  goods,  without  necessitating  the  use  of 
trucks  or  rollers.  Owing  to  the  shape  of  the  &hoe,  it  is  not  liable 
to  shift  or  slip  when  pushing  or  pulling  a  load,  and  the  rollers 
provide  a  fulcrum  which  is  always  ready  and  cannot  capsize  ;  more- 
over, the  effect  of  the  rollers  is  to  cause  a  tendency  to  glide  towards 
the  load.  By  its  use  time  and  labour  are  saved,  and  breakages 
avoided. 

Portable  Electrically-Driven  Wine  Pump. 

The  I.R.,  G.P.  AND  Telegraph  Works  Co.,  Ltd.,  of  Silvertown, 
have  recently  designed  a  pump  specially  for  dealing  with  grape  juice 


Fig,  1. — A  Portable  Electrical  Pump. 


Fig.  2. — "The  Handy"  Movable 
Crow-Bar, 


Collection  of  domestic  electrical  apparatus,  supplemented  by 
striking  posters  and  a  well-designed  meter-board  for  demon- 
stration purposes. 

The  Tudor  Co.  supplied  a  large  collection  of  their  well- 
known  cells  of  all  types  and  sizes ;  Vanderstuyf  t,  a 
1,500-ampere,  10-volt  electrolytic  dynamo  with  double 
commutator ;  and  Boens  lightning  conductors  arranged 
to  receive  time  signals.  The  Atel.  jaspar  illus- 
trated well  the  electric  driving  of  lifts  and  machine 
tools,  and  showed  a  contactor-type  switchboard.  The 
Bell  &  Antwerp  Telephone  Co.'s  interesting  exhibit  included 
private  exchange  boards  and  a  complete  range  of  telephone 
instruments  and  accessories,  including  collector  microphones 
for  use  in  public  halls,  &c.  There  were  also  exhibited  the 
well-known  Marconi  field  and  ship  stations.  Finally,  in 
concluding  remarks  which  barely  outline  the  wealth  of  elec- 
trical material  exhibited  by  France  and  Belgium,  to 
which  less  than  justice  was  done  by  the  method  of  its 
arrangement,  attention  may  be  drawn  to  L'Industrielle 
d'Accumulateurs'  large  exhibit  of  cells,  most  noticeable  among 
which  was  the  export  type  in  which  each  plate  was  attached 
by  a  leaden  bolt  and  nut  to  a  leaden  bus-strip,  thus  facilitat- 
ing the  packing  of  the  component  parts  for  transport. 


British  Association,  1914 — The  British  Association 
for  the  Advancement  of  Science  has  now  issued  its  programme  of 
arrangenrents  for  the  Australian  visit,  also  for  the  meeting  which 
opens  at  Havre  on  August  4th,  by  invitation  of  I'Association 
rran9aise  pour  TAvancement  des  Sciences.  Readers  who  are 
interested  in  either  of  these  meetings  will  be  able  to  obtain  full 
information  by  writing  to  the  Secretary  at  Burlington  House, 
London,  W.C. 


containing  husks  and  pulp.  The  pump  body  and  plunger  are  of 
gun-metal,  with  copper  air  vessel,  a  relief  valve  being  fitted  with  a 
by -pass  to  prevent  damage  to  the  pump  in  case  of  a  stoppage  in  the 
delivery  pipe. 

The  pump  (fig.  1)  is  fitted  with  hose  unions  on  suction  and 
delivery,  and  has  a  capacity  of  12,000  litres  per  hour  against  a 
head  of  35  ft.  The  motor  is  a  "  Silvertown'"  F.E.  2  type,  capable 
of  developing  2  b.h.p.  when  running  at  1,000  r.p.m.,  and  drives  the 
pump  through  machine-cut  spur  gear. 

The  total  weight  of  the  set,  complete  with  motor  starter,  is 
5|  cwt.,  and  being  carefully  balanced  on  the  trolley  it  is  easily 
transportable  by  one  man,  while,  at  the  same  time,  it  is  perfectly 
stable  in  use.  The  set  is,  of  course,  suitable  for  pumping  liquids 
other  than  grape  juice  and  the  motor  can  be  supplied  suitable  for 
any  standard  voltage,  and  either  direct  or  alternating  current. 

In  addition  to  the  above,  the  pump  can  be  supplied,  driven  by  a 
petrol  or  paraffin  engine,  and  is  thus  serviceable  in  places  where 
electricity  is  not  available. 

The  "Wireless"  Cable   Tester. 

Messrs.  Edwin  A.  Mansfield  &  Co.,  of  12,  Beckenham  Road, 
New  Brighton,  are  introducing  an  inductively  operalting  testing  set 
for  locating  faults  in  cables  and  wiring. 

Briefly,  it  consists  of  a  sending  apparatus — a  small  cabinet  which 
will  contain  sufficient  battery  power  for  ordinary  work,  and  is  pro- 
vided with  a  clockwork  interrupter  in  the  line  circuit — this  is 
coupled  up  to  the  circuit  which  it  is  desired  to  test.  A  portable 
detector  coil  coupled  up  to  a  telephone  receiver  is  provided  for.  ex- 
ploring the  route  of  the  supposed  faulty  cable,  the  fault  being,  of 
course,  usually  detected  by  the  cessation  of  the  hum  in  the 
receiver. 

The  induction  method  of  testing  by  means  of  alternating  or 
interrupted  currents  is  probably  well  known  to  our  readers  :  the 
Mansfield  apparatus  is  the  result  of  some  years'  experience,  having 
met  with  considerable  favour  in  the  States,  where  the  Western 
Electric  Co.  alone  has  (IS  of  these  testers  in  use. 

Two  battery  circuits  are  provided  in  the  B  type  tester,  permitting 
the  use  of  4  to  6  or  10  to  15  cells  for  average  testing  and  high-resist- 
ance testing — the  latter  useful  in  the  case  of  a  shorted  twisted  pair 

The  apparatus  is  also  adapted  for  finding  lost  pipes,  and  many 
gas  and  water  companies,  both  in  America  and  this  country,  have 
adopted  it. 
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An  Illuminated  Tlieruionieter. 

An  illuminated  thermometer,  known  as  the  "  Karmos,  '  has  been 
introduced  by  the  Kakmos  Electkical  Co.,  of  30.  Gordon  Street, 
Glaapow,  which  consists  of  an  ordinary  thermometer  mounted  on  a 
window  in  the  base,  which  latter  contains  a  small  dry  cell  and 
glow  lamp  with  a  button  switch,  for  gfivinp  the  necessary  lipht. 
The  device  is  suitable  for  use  in  normally  dark  or  dimly  lij^hted 
situations,  such  as  cellars,  ships'  holds,  k.c. 

An  Ediswan  Heater. 

We  illustrate  in  fip.  3  a  new  Ediswan  heater  for  this  season's  trade, 
by  the  Edison    and    Swan  U.E.L.   Co.,  of  Bonder's  End.     It   is 


£10  for  every  such  default,  and  to  a  daily  penalty  not  exceeding 
£10.  The  recovery  of  a  penalty  under  them  refrnlatiooB  Bball  not 
a£fect  the  liability  of  the  undertakt.rs  to  make  compentfttion  in 
respect  of  any  damage  or  injury  whic);^  may  be  caaied  by  reaflpn  of 
the  default."  The  regulations  made  under  the  Act  of  1888  farther 
provide  that  :  "Any  electric  line  or  any  support  therefor  ezpoced 
to  liability  to  injury  from  lightning  shall  be  ttTiciently  protected 
against  such  liability." 

As  to  the  first  question,  it  therefore  seemB  ax  if  the  liability 
of  the  undertakers  is  clear  if  they  fail  to  take  precaationB  to 
prevent  damage  by  lightning.  As  to  the  second  question  pot  by 
"Practice,"  the  liability  of  undertakers  is  expressly  reserred  bj 
Sec.  77  of  the  Electric  Lighting  (Clauses)  Act,  18'J9.  which  proridM 
that  tue  undertakers  shall  be  answerable  for  all  accidents,  damages 
and  injuries  happening  through  the  act  or  default  of  the  ander- 
takers,  or  of  any  person  in  their  employment,  by  reason  of.  or  in 
consequence  of,  any  of  the  nndertakem'  works,  and  shall  save  harm* 


Fig.  3,— New  Ediswan  Heateb. 


Fig.  4. — 'Tkicity  Cooking  Appar.atcs  at  a  Bazaab. 


finished  in  oxidised  silver,  and  fitted  with  two  switches,  12  glowers, 
and  2  yards  of  flexible  wire.  The  consumption  is  1  and  li  units 
per  hour,  according  to  the  degree  of  heat  desired, 

'Triclty  Cooking  at  a  Bazaar. 

The  whole  of  the  cooking  for  the  Children's  Hospital  Bazaar, 
held  recently  at  Derby,  was  arranged  by  Mr.  T.  P.  Wilmshurst,  the 
birough  electrical  engineer,  to  be  done  electrically  by  means  of  Tricity 
cookers.  Some  280  dinners  were  cooked  and  served  during  the 
four  days  the  bazaar  lasted,  with  a  total  consumption  of  291  units, 
which,  at  the  rate  of  Id.  per  unit,  at  which  current  is  supplied  for 
cooking  purposes,  works  out  at  approximately  1  unit,  or  Id.,  per 
dinner  served. 

The  demonstration  aroused  considerable  interest,  and  a  special 
feature  was  that  all  the  cooking  was  done  in  close  proximity  to  the 
visitors  who  dined,  which  would  have  been  impossible  with  any 
other  method  of  cooking,  owing  to  the  heat  and  smell. 

The  following  apparatus  was  used  : — Three  duplex  cookers,  five 
extension  cookers,  one  double  and  one  single  oven,  and  a  selection 
of  utensils  for  heating,  boiling,  &c. 

It  is  interesting  to  learn  that  the  lady  controlling  the  refresh- 
ment stall  expressed  the  opinion  that  the  cooking  would  not  have 
been  such  a  success  if  it  had  not  been  for  the  electric  apparatus, 
and  that  everyone  who  saw  the  cooking  expressed  satisfaction 
therein  ;  it  is  also  gratifying  to  know  that  the  stall  cleared  £130 
after  all  expenses  had  been  paid,  almost  entirely  from  meals. 


OUR  LEGAL  QUERY  COLUMN. 

[Questions  addressed  to  this  coltimn  should   be  xcritten  on  one  side 

of  the  paper  only.^ 


"  Pbactice  "  writes  :*""  I  should  be  glad  to  have  your  legal  con- 
tributor's opinion  with  regard  to  the  liability  of  a  supply  company 
in  the  following  cases  : — 

"  (1)  If  a  line  having  no  lightning  arresters  be  struck  by  lightning 
and  a  motor  connected  to  it  is  damaged. 

"  (2)  The  failure  of  one  main  of  the  supply  causing  damage  to 
motors  connected  ;  the  failure  of  the  main  might  be  a  simple  break 
or  an  earth  fault  ;  it  being  understood  that  the  liability  mentioned 
above  refers  to  the  breakdown  of  the  motor  or  its  controller. 

"  I  should  also  like  to  know  whether  a  failure  of  one  leg  of  a 
three-phase  supply  comes  under  Clause  B,  Board  of  Trade  Regula- 
tions (Electric  Lighting  Acts,  1882  and  1888)." 

*^*  As  to  (1),  Clause  11  of  the  Board  of  Trade  Regulations  for 
securing  the  safety  of  the  public  provides  that  :  "  Where  any 
portion  of  any  electric  lire  or  any  support  for  an  electric  line  is 
exposed  in  such  a  position  as  to  be  liable  to  cause  injury  from 
lightning,  it  shall  be  efficiently  protected  against  such  liability." 
Clause  35  of  the  same  regulations  provides  that  :  "  If  the  under- 
takers make  default  in  complying  with  any  of  the  preceding  regula- 
tions, they  shall  on  conviction  be  liable  to  a  penalty  not  exceeding 


less  all  authorities,  bodies  and  persons  by  whom  any  street  is  re- 
pairable, and  all  other  authorities,  companies  and  bodies  collectively 
and  individually,  and  their  officers  and  servants,  from  all  damages 
and  costs  in  respect  of  those  accidents,  damages  and  injuries.  This 
does  not  mean,  of  course,  that  undertakers  are  liable,  even  in 
absence  of  negligence.  To  fix  them  with  liability  for  a  defective 
main  it  would  have  to  be  shown  that  they  had  neglected  to  inspect 
or  repair  and  renew  a  cable,  or  had  omitted  to  take  obvious  precau- 
tions to  prevent  accidents  of  the  kind  described. 


"  Electric  Supply  "  writes :  '"  We  have  been  approached  by 
the  owners  of  a  large  estate  to  supply  electricity  to  such  estate. 
The  estate  is  situate  in  three  parishes,  one  parish  being  supplied  by 
this  company  and  in  its  area,  the  other  two  by  another  company. 
I  shall  be  glad  if  you  will  kindly  inform  me  whether  it  is  possible 
for  my  company  to  give  a  bulk  supply  with  mains,  ..^c,  in  its  own 
area,  such  supply  to  be  taker  all  over  the  estate,  parts  of  which  are 
outside  our  area.  The  owners  of  the  estate  propose  laying  all  the 
cables  on  the  estate.  It  is  not  the  intention  of  the  owners  of  the  estate 
to  charge  per  meter,  but  to  charge  per  kw.  demanded  per  annum." 

*^*  Prior  to  the  Electric  Lighting  Act,  i;'09,  it  would  have  bten 
impossible  for  "  Electric  Supply '"  to  acquire  any  right  to  supply 
outside  his  own  area.  That  Act,  however,  confers  wide  powers  upon 
the  Board  of  Trade  to  permit  of  external  supply.  By  Sec.  •>.  "  whei» 
it  is  proved  to  the  satisfaction  of  the  Board  of  Trade  that  the 
occupier  of  any  premises  is  desirous  of  obtaining  a  supply  of 
electricity  from  any  undertakers  within  wbi.se  area  of  supply  those 
premises  are  not  situate,  the  Board  of  Trade  may,  if  the  local 
authority  within  whose  district  the  premises  are  situate,  and  the 
undertakers,  if  any,  authorised  to  supply  electricity  to  such 
premises  consent,  by  order  permit  the  first-mentioned  undertakers 
to  give  a  supply  to  those  premises  on  such  teriL^  and  subject  to 
such  conditions  as  the  Board  think  fit.  Provided  that,  if 
in  the  opinion  of  the  Board  any  consent  required  by  this  sub- 
Section  is  unreaL.inably  withheld,  the  Board  of  Trade  may  proceed 
as  if  such  consent  had  been  given."  This  section  goes  on  to 
specify  the  conditions  in  which  the  Board  will  exercise  this  power. 
It  will  be  seen  that  the  request  must  come  from  a  consumer. 
Whether  the  Board  has  power  to  move  at  the  request  of  the  under- 
takers is  somewhat  doubtful.  Mr.  Knowles  in  his  "Law  Relating 
to  Electricity,"  states  that  "  The  powers  under  this  section  could 
be  very  conveniently  requisitioned  by  the  occupiers  of  premises 
in  the  neighbourhood  of  the  mains  connecting  the  area  of  supply 
with  a  generating  station  outside  that  area."  Whether  the  Board 
will  make  liberal  use  of  their  powers  in  this  respect  is  doubtful,  in 
view  of  the  opinion  of  the  Joint  Committee  of  lSi>S,  that,  when  a 
local  authority  or  company,  having  power  to  supply  current  within 
a  certain  aiea  of  supply,  seeks  to  obtain  land  compulsorily  for  a 
generating  station  outside  that  area,  'it  should  not  be  allowed, 
except  when  Parliament  or  the  Board  of  Trade  decide  otherwise, 
to  supply  from  that  generating  station  any  area  outside  the  area 
of  supply  of  such  authority  or  company." 

With  the  co-operation  of  those  nndertakers  who  s'^pply  in  the 
other  areas,  it  is  possible  that  something  might  be  done  by  agree- 
ment ;  but  it  does  not  seem  very  hopeful. 
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NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

ompiled  expressly  for  this  Journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  286,  High  Holborn,  London,  VV.C,  and  at 
Liyerpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


23  035.  "  Replacement  fuses  and/or  switches  for  electric  circuits."  G.  0. 
Donovan.    October  13th.    (Complete.) 

23.046,  "  Antiseptic  guard  for  mouthpieces  of  telephones  and  the  like,  and 
the  fixing  appliances."    F.  Lewis.    October  13th. 

23,057.    "  Electrical  hot  plates.",  J.  EssoN.    October  13th. 

23,110.    "  Electrical  switches."    L.  Hulbert.    October  13th.    (Complete.) 

23,113.  "  Receivers  adapted  for  wireless  telegraphy."  H.  Auraham. 
(Convention  date,  October  18ih,  1912,  France.)    October  13th.    (Complete.) 

23,127.  "  Electric  motor  starters,"  H.  J.  Norballe  and  J.  L.  Lawson. 
October  ISlh. 

23,137.    "  Automatic  telegraph  transmitters."    E.Thompson.     October  13th. 

23,183.  "Electric  arc  lamps."  Siemens-Shuckertwerke  G.m.b.H.  (Con- 
vention date,  February  4th,  1913,  Germany.)    October  14th.    (Complete.) 

23,202.    "  Electric  pocket  lampe."    W.  Kaliwasser.    October  14th, 

23,218.  "Electrical  cooking  apparatus."  R.  S.  DowhE,  W.  Travis  and 
Brompton  and  Kensington  Accessories  Co.,  Lid.    October  14th. 

23,247.  "  Electrical  switches  or  circuit-breakers."  F.  B.  Holt  and  E.  O. 
MoLLER.    October  14th. 

23,277.    "  Magnetic  motor."    E.  W.  Fuller.    October  15th. 

23,281.  "  Air  filters  for  electric  generators."  Heenan  &  Frocde,  Ltd.,  and 
W.  Wheal.    October  15th. 

23,332.  "  Electric  relay."  W.  R.  Sykks  Interlocking  Signal  Co.,  Lid.,  and 
R.  W.  Tabrant.    October  15th. 

23,336.  "  Automatic  selecting  devices  for  telephone  systems."  Siemens  and 
Hal'ske  Akt.  Ges.  (Convention  date,  October  17th,  1912,  Germany.)  October 
15.h.    (Complete.) 

23,840.  "  Means  for  operating  gas  valves  from  a  distance."  Marconi's 
Wireless  Telegraph  Co.,  Ltd.,  and  C.  P.  Ryan.    October  15th. 

23,342.    "Terminals  for  high  tension  electric  apparatus."      F.  Coates  and 

A.  Retrolle  &  Co.,  Ltd.    October  15th. 

23,386.  "Electric  hair  wavers  or  carling  appliances."  C.  M.  Holmquist. 
October  16th. 

23,388.  "  Vibration  damper  for  use  wiih  incandescent,  electric,  or  gas  light, 
arc  lamps,  or  any  illuminant  of  a  fragile  nature,  the  efficiency  and  life  of 
which  would  be  increased  by  isolation  from  external  vibration."  W.  P. 
Taylor  and  J.  Willis.    October  16th.    (Complete.) 

23,444.  "  Electric  switches."  J.  H.  Tucker  and  J.  A.  Crabtree. 
October  16th. 

23,449.    "Electric protective  systems."    E.  G.  Waters.    October  16th. 

23,452.  "Shade  supporting  devices."  E.  C.  R.  Marks.  (Benjamin  Electric 
Manufacturing  Co.,  United  States.)    October  16th.    (Complete.) 

23,457.     "  Casing  and  capping  for  dec  in  connection  with  electric  wiring." 

B.  8.  Anderson.    October  16oh. 

23,478.    "  Electrical  signalling  apparatus."    G.  Dearle.    October  16th. 

23.486.  "  Fittings  for  electrical  conduits."  Barton  &  Sons,  Ltd.,  A.  Barton 
and  R.  E.  Barton.    October  17th. 

23.487.  "  Fittings  for  electrical  conduits."  Barton  &  Sons,  Ltd.,  and 
A.  J.  Harper.    October  17th, 

23,492.  "  Electrical  cut-outs  or  fuses."  L.  A.  Waller  and  E.  D.  Rodway. 
October  I7th. 

23.517.  "Apparatus  for  controlling  electric  current."  A.  Bcenobr. 
October  17th. 

23,525.    "  Electrical  cooking  apparatus."    R,  S.  Dowhe.    October  nth. 

23,527.  "  Electric  water-heaters  and  the  like."  R.  Weaving  and  Ferbanti, 
Ltd.    October  17th. 

23,635.  "  Instruments  or  apparatus  for  registering  telephone  calls."  J.  8. 
Foley,  W.  Hill  and  H,  Hackett.    October  17th. 

23,543.  "  Electric  motor  and  other  lamps."  J.  Collins  and  Optalytei 
Ltd,    October  17th, 

23,553,  "  Apparatus  for  exhibiting  pictures,  advertisements,  and  the  like," 
W.  J.  Mellersh-Jackson,  (Elektro-Reklame  G,m,b,H,,  Germany,)  (Addition 
to  5,029/13,)    October  17th.    (Complete.) 

23,557.  "  High-frequency  alternators."  Marconi's  Wireless  Telegraph 
Co.,  Ltd,,  and  C.  S,  Franklin.    October  17th. 

23,565.  "Telephone  exchange  systems,"  Western  Electric  Co,,  Lid, 
(P,  T,  Woodward,  Belgium, )    October  17th, 

23,570,  "Synchronised  electrically-controlled  clocks."  C.  E.  O'Keenan, 
(Convention  date,  October  25th,  1912,  France.)    October  17th.    (Complete.) 

23,587,  "  Single-lever  combination  of  electric  switches."  A.  G,  Farmer. 
October  18th. 

23,601.  "  Caps  or  moutbmeces  for  telephonic  transmiti<ets  and  other  sound 
instruments."    A,  Mabr,    October  18  h, 

23,640.  "  Electric  signalling  systems  for  railways  and  the  like."  T.  D.  Pare. 
October  18th. 

23,649.    "  Electric  incandescent  lamps."    C.  P.  Elieson.    October  18th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  podt  free,  9d.  (in  stamps). 


1912. 


Means  for  Automatically  Equalising  the  Load  on  Electric  Tramways  or 
Railways.    B.  J.  G,  Bergman.    14,846.    June  25th. 

Dynamos  for  Lighting  Vehicles.    S.  L.  Price.     19,345,    August  23rd,    (Feb- 
ruary 24th,  1913.) 

Musical   Instruments   with   Electrically-Operated  Vibratory  Sounders. 

M.  L.  Severy  and  G.  B.  Sinclair.     19,863.    August  30th.  Z[U[- ,  ^Hfc    e 

Manufacture  of  Solid  Bodies  from  Metallic  Powders.    H.  Leiser.    22  041 

September  27th.     (October  2nd,  1911.) 
Electric  Switches.  H.  H.  Beny  and  W,  J.  Markham.  22,118.  September  28th. 
Means  for  Electrical  Alarm  Signalling  in  Connection  with  Stfam  Engines 

AND  Machinery.    T.H.Hill.    22,4..2.    October  2nd.    (Cognate  application, 

Means  for  Controlling  Electrically-Operated  Mechanisms  and  the  Like. 

H,  H.  R.  Green.    22,646.    October  4th. 
Safety  Blbctrio  Lamps,  more  especially  intended  for  use  in  MiNEs.a  W.  H. 

Hanson.    H.    L.    Langston   and    Electrical   Power   Storage   Co.  '  22  738! 

Octobei'ICth. 

.Electric  Supply  Systems.    P.  Young.    22,862,    October  7th. 


Brush  Holders  for  Dynamo-Blectrio  Machines.     J,   II,   Holmes,     22,985, 

October  8th. 
Driving   Gear  for  the  Akmatuhe    Shafts  of  Magneto-Electric    Igniting 

Apparatus  for  Internal  Combustion  Engines,    S.  K.  Thorcscn  and  O.  R, 

Olsen.     24,691,    October  28th. 
Transmission  of  Photographs  and  other  Pictures  by  Means  of  Ordinary 

Telegraph  AND  Telephone  Apparatus.    U.  EUero.    24,768,    October  29th. 
Indicating  Apparatus  for  Indicating  the  Speed  of  a  Vessel  irrespective  of 

A  Tide  or  of  a  Current.    A.  G.  Noble.    25,487.    November  6th. 
Electric  Motors.    G.  E.  Thomas.    26,396,    November  18th, 
Method  of,  and  Means  for,  Holding  Tubes,  Rods,  Bars  and  other  Artkxes 

in  Position  to  be  Electroplated,     G.  P.  M.  Lee  and  W.  A.  Brame, 

26,765,    November  2lst. 
Regulation   of   Electric   Installations   and    Systems.     Akt.-Qes.    Brown, 

Boveri  &  Cie,    27,069,    November  25th,    (February  Brd,  1912.) 
Dynamo -electric  Brakes  for  Electric  Motors,    Etcbells,  Corgdon  &  Muir, 

Ltd.,  and  F,  Muir.    27,482,     November  29th, 
Electrolytes  for  Galvanic  Batteries.    W.  H.  Lowe.     27,631.    November 

30th. 


1913. 

Apparatus  for  Controlling  Synchronous  Motion  Electrically  from  a 
Distance.  SiemensSchuckertwerke  Ges.  687.  January  9th.  (August 
2nd,  1912,) 

Electrical  Terminals,    J,  W.  Record.    763.    January  lOlh. 

Galvanic  Cells  having  Gelatinous  Electrolytes.  J.  A.  E.  Achenbach, 
832.     January  10th, 

Magneto  Apparatus  for  Use  especially  in  Connection  with  Internal- 
combustion  Engines.  "Mafam"  Motor  Apparate  Ges.  1,093.  January 
14th.     (February  3rd,  1912.) 

Sllect.ve  Signalling  System.  R.N.Hill.  2,612.  January  31st.  (March  21st, 
1912.) 

Means  for  Interlocking  Electric  SwitchGeab  with  Lids  op  Boxes.  H. 
Hirst  and  J.  Strachan.    2,636.    February  1st. 

Miners'  Lamps.    T.  Heaton.    4,707.    February  a4th. 

Electrically  Heated  Igniters  for  Internal  Combustion  Engines.  H.  Royer. 
7,302.    March  27th.     (March  80th,  1912). 

Supervisory  Circuits  for  Telephone  Systems.  Siemens  &'  Halske  Akt.  Ges. 
7,531.    March  31st.    (March  30th,  1912.    Patent  of  Addition  not  granted.) 

Regulation  of  Electric  Motors.    AUgemeine  Elektricitats  Ges.    7,896.    April 

3rd.     (April  3rd,  1912.) 
Receiving  Arrangement  for  use  in  Wireless  Telegraphy  and  Telephony. 

W.  P.  Thompson.    (Ges.  fur  Drahtlose  Telegraphie.)    8,821.    April  15th. 

Electrical  Relay  Arrangements,    A,  N.  Hovland.    10,472.    May  3rd,     (May 

6th,  1912). 
Timing  Devices  for  Operating  Electric  Switches  and  other  Apparatus. 

8.  Chiger.    10,659.    May  5th. 
Apparatus  for  Winding  Electrical  Machines.    Mascbinenfabrik  Oerlikon. 

14,633.     June  24th,     (June  24th,  1912.) 
Reels  for  Laying  Field  Telephones  and  the  Like.    J.  Baudisch.    17,563' 

July  81st.    (October  9th,  1912.) 


Trade  Union  Assistants  and  Evening  Classes. — 

There  appears  to  be  no  limit  to  the  action  which  Trade  Unions 
will  take  to  "protect  the  interests  of  their  members,"  and  the 
inconvenience  and  bad  feeling  created  by  strikes  and  disputes  have 
now  found  their  way  into  the  technical  instruction  class-rooms.  At 
Bradford,  where  technical  classes  in  nearly  every  trade  are  in 
existence,  the  student  apprentices  of  one  trade  have  been  called  out 
by  their  Union  because  of  the  attendance  of  clerks  who  are 
employed  at  the  places  where  the  apprentices  work.  It  appears 
that  previously  the  students  attending^  this  particular  class  were  all 
Trade  Unionists,  but  latterly  the  education  authorities  have  con- 
sidsred  that  it  was  in  the  interests  of  sons  of  employers,  clerks  and 
others,  that  they  should  have  an  opportunity  of  obtaining:  a 
technical  knowledgre  of  the  trade  with  which  they  were  connected, 
in  order  to  fit  them  for  their  future  positions.  Four  costing:  clerks 
were  admitted  to  this  particular  class  this  session,  and,  upon  this 
being  brought  to  the  notice  of  the  Union  concerned,  and  the  subse- 
quent refusal  of  their  request  that  these  youths  should  be  suspended 
from  the  classes,  they  have  called  out  the  two  instructors — both 
Trade  Uuionists — and  the  other  students  to  the  number  of  about  80. 
This  action  has  been  described  as  despotic,  and  tyrannical  it 
certainly  is,  as  it  precludes  persons  who  desire  to  learn  a  trade  from 
doing  so,  among  them  the  sons  of  employers,  who  could  hardly  become 
members  of  the  Union.  There  has  been  some  suggestion  that 
Union  apprentices  in  other  classes  should  take  similar  action,  and, 
if  this  is  done,  the  whole  of  the  classes  will  be  dislocated. 

Flour-Mill  Driving. — In  a  paper  by  Mr.  R.  B.  Creak 

on  "  Modern  Flour-Mill  Machinery,"  read  before  the  Institution  of 
Mechanical  Engineers  on  Friday  last,  the  author  stated  that  the 
continuous  load  was  an  excellent  one  for  economical  steam  driving. 
Electric  driving  was  making  some  headway,  but  it  could  be 
demonstrated  that  energy  must  be  supplied  at  something  like  O-ld. 
per  B.T.u.  before  electric  power  could  compete  in  price  with  steam. 
There  was  no  field  for  individual  driving,  as  the  machines  must 
start  and  stop  and  run  together  as  a  complete  plant.  The  usual 
plan  where  electric  driving  was  adopted  was  to  put  down  a  motor 
for  driving  the  wheat-preparing  plant,  one  for  driving  the  roller- 
shafts  on  the  bottom  floor,  and  one  for  driving  the  upstairs  line- 
shafting.  There  were  about  a  dozen  flour-mills  driven  by  electric 
power  at  present  in  this  country,  and  these  reported  very  favour- 
ably on  the  system.  Greater  regularity  of  speed  was  one  of  the 
cliims  made  for  electric  driving.  This  was  a  matter  of  very  great 
importance  where  so  many  separations  were  effected  by  the  use  of 
delicately-adjusted  air-currents.  Variations  In  line-shaft  speed 
became  greatly  exaggerated  when  dealing  with  fans  driven  from 
them  at  high  speeds.  A  considerable  saving  in  space  was  made  by 
the  abolition  of  boiler  house,  economiser,  house  and  chimney  stack. 
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An  interesting  exposition  of  modern  conditions  of  warfare 
told  in  narrative  form  appeared  some  time  ago,  in 
which  was  given  a  picture  of  the  general  in  com- 
mand studying  the  grouping  of  the  opposing  forces 
by  means  of  flags  placed  on  a  map  of  the  war  area. 
In  response  to  an  expression  of  horror  from  one  of  his 
subordinates  on  the  receipt  of  news  of  a  reverse  at  one 
portion  of  the  firing  line,  the  general  exclaimed  :  "  Propor- 
tion, gentlemen,  proportion  ;  it  is  not  worth  even  moving  a 
flag."  Experience  has  amply  shown  the  fact  that  in  the 
actual  progress  of  a  fight  the  hardest  thing  of  all  to  preserve 
is  this  sense  of  proportion,  although  it  is  one  of  the  most 
important  aids  to  victory.  "We  wc^U  remember,  during  the 
progress  of  the  Russo-Japanese  war,  reading  that  in  one  of 
the  fiercest  battles  regiment  after  regiment,  and  battalion 
after  battalion,  flung  themselves  through  the  millet  fields 
only  to  be  beaten  back  again,  for  the  purpose  of  securing  a 
small  eminence  of  almost  insignificant  value,  simply  because 
this  was  the  only  thing  which  could  be  seen  above  the 
waving  heads  of  the  millet,  and  so  possessed  a  kind  of 
magnetic  attraction  to  the  opposing  forces. 

It  would  be  weil  if  this  great  quality  of  the  sense  of 
proportion  could  be  acquired  and  maintained,  both  indi- 
vidually  and  collectively,  by  the  men  who  direct  the  opera- 
tions of  the  great  forces  which  we  are  wont  to  mass  under 
the  title  of  electrical  engineering.  In  times  past,  strenuous 
conflicts  have  been  waged  over  points  which,  in  the  light  of 
cooler  judgment  and  subsequent  experience,  have  proved  to 
be  comparatively  valueless  and  insignificant.  A  great  deal  of 
human  strength  and  human  brains,  as  well  as  vast  sums  of 
money,  have  been  sacrificed,  thanks  to  the  lack  of  proportion. 
Obviously  it  would  be  invidious  to  particularise,  but  the 
giving  of  a  few  general  cases  may  not  be  without 
advantage. 

We  all  probably  know  some  firm  or  anot-.her  which,  starting 
in  a  general  way  to  manufacture  articles  in  common  request, 
has  suddenly  taken  up  a  speciality  and  devoted  its  strength 
to  the  new  venture.  "We  are  not  attempting  to  discourage 
specirlisation  on  rational  lines,  and  with  an  adequate  reserve 
to  guard  against  the  heavy  contingencies  which  always  are 
associated  with  specialisation,  we  believe  that  success  may 
be  reaped,  but  it  is  at  the  risk  of  putting  all  one's  eggs  in 
one  basket.  The  particular  invention  or  adaptation  may  be 
thoroughly  sound  and  satisfactory  ;  it  may  even  for  a  time 
obtain  a  ready  sale,  but  it  is  not  safe  to  build  on  this. 
Sooner  or  later  an  improvement  is  sure  to  arise  ;  sooner  or 
later  a  modification  in  some  other  industry  using  the  special 
apparatus  may  develop,  and  with  it  the  security  of  the 
venture  vanishes.  In  the  meantime,  the  firm  manufacturing 
this  speciality  has  lost  its  sense  of  proptn-tion  ;  it  thinks  this 
particular  production  is  a  gold  mine  and  that  there  is 
nothing  else  to  touch   it ;  it  does  not  provide  for  con- 
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tingencies  either  by  putting  plenty  of  money  to  reserve  or  by 
keeping  up  its  general  manufacturing  lines,  with  the  result 
that  in  many  cases  disaster  follows. 

Let  us  take  for  another  example  the  case  of  a  man  who  has 
received  a  general  training  and  becomes  an  efficient  man  of 
the  type  which  would  in  the  medical  fraternity  be  referred 
to  as  a  "  good  general  practitioner."  This  man  very  often  by  a 
stroke  of  what  appears  to  him  inspiration,  or  by  grouping  of 
circumstances,  finds  himself  in  a  specialised  position.  He 
may  have  developed  a  really  useful  and  novel  idea.  He  may 
have  been  given  charge  of  an  engineering  operation  of  a 
highly  specialised  nature,  or  he  may  have  been  thrust  into 
some  particular  combination  of  engineering  with  another 
industry  or  commercial  pursuit.  Owing  to  the  specialisation, 
his  income  rises  and  he  looks  upon  himself  as  a  made  man. 
At  this  point  his  greatest  peril  lies.  The  man  who  is  tasting 
success,  especially  if  such  success  comes  suddenly,  is  very 
apt  to  forget  that  a  very  slight  turn  in  the  wheel  of  fortune 
may  leave  him  deprived  of  everything  he  possesses,  and 
unless  he  has  a  very  good  sense  of  proportion,  it  is 
extremely  likely  that  sooner  or  later  he  will  feel  the  pinch. 
We  could  cite  cases — more  than  one  is  at  present  in  our 
mind — in  which  men  who  have  rendered  service  to  the  com- 
munity in  research  and  discovery,  which  could  only  be 
described  as  glorious,  have  found  themselves  in  most  dis- 
tressing circumstances.  Philosophy  is  poor  consolation  in 
such  cases.  Practical  sympathy  would  be  much  more  to  the 
point,  but  can  very  often  not  be  administered  without 
causing  severe  damage  to  amour  propre.  At  any  rate,  one 
can  do  all  that  lies  in  one's  power  to  urge  young  men  in  our 
profession  to  guard  themselves  against  letting  their  undoubted 
genius  cause  them  to  lose  their  sense  of  proportion.  The 
man  who  finds  himself  at  any  time  debarred  from  falling 
back,  if  necessary,  into  the  groove  of  the  general  practitioner 
is  in  a  dangerous  position. 

Yet  another  word  may  be  said,  and  we  say  it  with  some 
hesitancy,  as  we  feel  that  it  may  be  open  to  serious  challenge. 
We  feel,  however,  that  the  time  has  come  when  the  electrical 
engineering  industry  should  carefully  examine  its  general 
position  with  a  due  sense  of  proportion.  Mathematical  pre- 
cision cannot,  of  course,  be  attained,  the  problems  are  too 
complex,  but  a  general  suggestion  may  be  made.  In  the 
first  place,  electrical  engineering  is  becoming  more  and  more 
a  matter  of  finance.  We  know  a  great  deal  about  the 
scientific  possibilities,  and,  given  a  certain  problem,  we  can 
usually  solve  it  in  an  engineering  manner.  The  majority  of 
engineers,  however,  when  confronted  with  the  financial 
aspects  of  a  problem,  are  often  amazingly  ignorant.  By 
this  we  do  not  mean  how  much  it  is  going  to'  cost  to  build 
and  maintain  a  certain  plant,  but  we  refer  to  those  wider 
economic  problems  which  lie  at  the  base  of  every  industry. 
Lack  of  knowledge  on  these  points  explains  why  the  com- 
mercial man  has  usually  the  whip  hand  over  the  technical 
expert.  Can  it  be  fairly  said  either  that  our  technical 
colleges  and  universities  pay  adequate  attention  in  the 
training  of  our  engineers  to  matters  of  commercial  economics, 
or  that  our  representative  engineering  institutions  deal  at  all 
seriously  with  the  business  side  of  our  profession  ? 

If  a  due  perception  of  this  point  could  be  gained,  very  much 
more  would  follow  clearly  which  at  present  is  foggy  with 
doubt  and  discussion.  Branches  of  engineering  such  as  the 
gas  and  electrical  professions,  to  quote  only  one  instance,  are 
armed  and  rival  camps,  whereas  they  ought  to  be  co-opera- 
tive forces,  and  would  be  if  the  knowledge  of  commercial 
economics  had  sufiicient  influence  to  produce  a  proper  sense 
of  proportion.  Coming  closer,  we  have  in  our  own  ranks  dis- 
sensions which,  at  times,  are  apt  to  become  almost  rancorous 
between  electricity  supply  engineers,  electrical  plant  manu- 
facturers and  others.  As  a  final  word,  is  it  not  possible 
that  a  large  amount  of  the  devastating  strife  which  at 
present  exists  between  capital  and  labour  in  our  own 
industry  as  in  others,  arises  simply  and  solely  from  an 
absolute  blindness  on  both  sides  to  a  sense  of  simple 
proportion  ? 


Ultra-Violet 
Rays. 


Any  stick — even  a  dirty  one — is  good 
enough  to  beat  a  dog  with ;  and  the 
enemies  of  the  electric  light  have  never 
been  fastidious  as  to  their  choice  of  weapons  when  they  have 
had  an  opportunity  of  dealing  it  a  foul  blow.  Therefore  we  are 
not  surprised  to  find  the  ultra-violet  ray  bogey  resurrected 
from  time  to  time,  although  the  spectre  has  been  laid 
repeatedly.  We  must  admit,  however,  that  we  are  surprised 
to  meet  with  an  oculist  who  is  not  aware  of  the  elementary 
facts  with  regard  to  ultra-violet  rays. 

In  an  interview  with  a  Birmingham  oculist,  a  reporter  of 
the  Birminghdm  Daily  Mail  was  informed  "  that  incan- 
descent gas  was  less  hurtful  to  the  eyes  than  the  electric 
light,  on  account  of  the  ultra-violet  rays  of  the  latter,"  and 
this  opinion  was  given  a  prominent  position  in  the  issue  of 
that  paper  for  October  30th.  Although  the  fact  is  probably 
well  known  to  all  our  readers,  it  is  necessary  once  more  to 
state  that  ultra-violet  rays  cannot  penetrate  even  a  thin 
layer  of  glass.  The  flint  glass  of  which  lamp  bulbs  are  made 
is  practically  opaque  to  these  rays  ;  and  even  the  atmosphere 
absorbs  them  to  a  considerable  extent.  Every  incandescent 
electric  filament,  whether  of  carbon,  tantalum  or  tungsten, 
is  necessarily  enclosed  within  a  glass  bulb,  for  if  it  were 
exposed  to  the  atmosphere  while  incandescent,  it  would  be 
instantly  destroyed  by  burring  ;  hence  it  is  a  physical  im- 
possibility for  any  incandescent  electric  lamp  to  emit  the 
least  trace  of  ultra-violet  rays.  Arc  lamps  are  also  invariably 
provided  with  glass  globes  completely  surrounding  the  arc, 
and  therefore  are  equally  guiltless  of  the  emission  of  ultra- 
violet rays.  The  same  is  true  of  mercury-vapour  lamps. 
The  question  whether  such  rays  are  produced  by  the  filament 
or  the  arc  is  wholly  immaterial,  for  even  if  they  exist  within 
the  bulb  or  globe,  they  cannot  possibly  pass  through  the 
glass  screen  which  is  nhvays  interposed  between  the  luminous 
source  and  the  observer. 

It  is,  therefore,  an  incontrovertible  fact  that  electric  lamps, 
of  whatever  kind,  never  emit  ultra-violet  rays.  The  matter 
has  been  experimentally  investigated  by  many  scientists, 
and  the  facts  have  been  established  beyond  doubt  or 
question. 


The  main  course  of  movements  in  the  lead 
Position  naarket  continues  one  of  firmness,  though 
there  are  interludes  when  the  tendency 
becomes  rather  listless  and  when  prices  show  a  halting  ten- 
dency. These  reactionary  moments  are,  however,  only  what 
are  to  be  expected,  and  they  occur  principally  when  a  little 
speculative  material  has  to  be  realised.  There  is  never  any 
particular  wish  to  make  things  easy  for  the  speculator  who 
takes  a  hand  in  lead,  and  the  consequence  is  that  it  is  not 
an  easy  market  to  deal  in.  When  the  suspicion  once  gains 
ground  that  an  outsider  wants  to  realise  his  holdings,  there 
is  an  almost  unanimous  recession  on  the  part  of  buyers,  with 
the  result  that  the  material  to  be  liquidated  is  parted  with 
under  reactionary  conditions.  A  very  healthy  indication 
lately  has  been  the  marked  disposition  for  the  price  of  far 
forward  deliveries  to  creep  up  more  nearly  towards  the  level 
of  the  nearer  dates.  This  probably  arises  in  part  from  two 
causes,  first,  the  lessened  disposition  to  sell  forward  lead 
by  those  whose  operations  in  this  direction  have  for  a  long 
time  cost  them  dear,  and  second,  to  a  trifle  more  inquiry 
for  distant  material.  These  two  factors  operating 
conjointly  have  contributed  to  give  the  market  a 
sounder  appearance,  and  the  future  is  regarded  as 
being  more  assured.  All  the  news  to  hand  from  IMexico  fully 
bears  out  what  has  been  stated  in  these  columns  from  time 
to  time.  The  hopes  entertained  a  month  or  so  ago  that 
the  country  was  settling  down  to  more  peaceable  conditions 
have  been  dispelled  again,  and  as  far  as  can  be  gathered  the 
position  at  the  big  Torreon  smelter  is  just  as  bad  as  ever. 
It  is  difficult  to  understand  how  industrial  operations  can 
be  carried  on  at  all  in  the  midst  of  the  human  butchering 
which  is  going  on,  and  of  the  ceaseless  conflict  between 
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mutually  destructive   forces.     These  Lave   been   makiug  a 
dead  set  at  each  other  in   the  Torreon  district,  and  their 
attentions  to  each  other  have  destroyed   all  chance  of  the 
early  resumption  of  lead  shipments  from  there  to  Europe. 
The  continued  absence  from  the  market  of  Mexican  lead  is 
inevitably  tending  to  stiffen  up  prices,  because  of  the  scarcity 
which   manifests   itself  as   the   result,  but   yet   the   world 
manages  to  scrape  along  somehow,  though  as  far  as  can  be 
ascertained  the  reserves  are  down  to  a   very  low  ebb.     The 
price,  however,  pretty  well  reflects  the  position,  and  while  it 
is  hardly  likely  values  can  advance  very  much  with  the  poor 
general   trade    reports,   and    the    flabbiness    of    sentiment 
generally  owing  to  talk  of  the  trade  reaction,  there  is  yet  no 
reason  why  consumers  should  anticipate  any  material  relaxation 
in  the   rates   ruling  at  present  for    lead.     As  has  been 
pointed  out  above,  the  best  informed  market  opinion  is  dis- 
posed to  look  for  a  prolonged  period  of  scarcity,  as  is  indi- 
cated by  the  reduction  of  the  premium  which  immediate  and 
near  deliveries  command  over  forward,  and  this  is  hardly 
likely  to  be  accompanied  with  any  material   relief  in   the 
position  as  regards  prices.      Consumers  are  taking  material 
as  sparingly  as  they  can  manage  to  do,  and   their  reserve 
stocks  must  be  quite  inconsiderable,  for  the  policy  of  hand  to 
mouth  buying  has  been  persisted  in  now  for  many  months. 
While  the  export  demand,  which  a  few  weeks  ago  assunaed 
rather  considerable  proportions,  has   subsided   to  a  certain 
extent,  there  is  yet  for  all  that  a  steady  inquiry  for  material 
for  shipment,  and  the  interest  taken  by  Russian  buyers  con- 
tinues.    From  the  inquiries  which  have  been  made   lately 
among  the   electrical  people,  consumption    there  seems  to 
remain  pretty  well  as  good  as  ever,  but  there  is  still  the 
same   slackness  and  indifference  experienced  in  connection 
with  the  building  trade,  where  naturally  the  season  of  the 
year  acts  as  a  deterrent  upon  fresh  enterprise,  while  this 
section  is,  of   course,  influenced  by  the  quiet  condition  of 
general  trade.     The  consumption  by  the  electrical  trades  is 
regarded  as  being  likely  to  continue  good  for  quite  a  time 
yet,  not  only  in  this  country  but  also  on  the  Continent  and 
in  America.     The  supply  of  material  in  the  United  States  is, 
of  course,  being  affected  by  the  Mexican  trouble,  but  the 
price  there  is  regarded  as  being  rather  low,  and  any  altera- 
tion for  the  better  in  the  industrial  outlook  might  easily  have 
quite  a  sharp  influence  upon  the  market. 


Australian 
Trade  and 
Industry. 


The      Australian      Government      has 
recently  appointed   an    Inter-state   Com- 
merce  Commission    to    inquire    into    all 
matters  concerning  the  trade  and  industry 
of  the  Commonwealth.       It  is  one  of  the  duties  of    this 
Commission  to  inquire   into  the  conditions   under   which 
Australian  manufacturers  work,  particularly  in  relation  to 
the  competition  which  they   have   to  meet  from  imported 
goods  and  the  effects  of  the  existing  rates  of  Customs  duty. 
As  a  preliminary  to  its  investigations,  the  Commission  has 
dispatched  to  existing  manufacturers  a  list  of  29  questions, 
which  it  apparently  expects  to  have  answered.     It  would  be 
difficult  to  think  of  a  question  which  is  not  included  in  this 
schedule,  and  it  is  most  unlikely  that  anyone  but  a  practised 
statistician  could  give  the  necessary  replies.     Not  satisfied 
with  this,  however,  the  Commission  has  also  prepared  a  list 
of   questions  to   manufacturers   "who  desire  to  have   the 
tariff  modifiied  to  suit  some  industry  that  they  have  in  pro- 
spect."    This  list  is  even  more  exacting  than  the  other,  and 
to  give  an   adequate  reply  would  require  a   knowledge  of 
manufacturing   and   distributing   conditions    all    over    the 
world.     If  the  Commission  is  successful  in  obtaining  satis- 
factory replies  to  its  questions  and  can  tabulate  the  results, 
its  report  will  prove  a  mine  of  valuable  information,  not  only 
for  Australian  interests,  but  for  the  whole  of  the  manu- 
facturing world. 

In  this  connection,  the  Board  of  Trade  is  informed  by  the 
Trade  Commissioner  in  Australia  that  the  Commission  will 
be  prepared  to  consider  evidence  at  an  early  date  with  regard 
to  the  operation  of  the  tariff  and  the  preference  accorded  to 
British  manufactures.  It  is  accordingly  recommended  that 
British  firms  having  representatives  in  Australia  should  at 


once  communicate  with  those  representatives  if  th«re  are 
any  matters  that  they  may  wi»h  Uj  submit  for  the  considera- 
tion of  the  Commisgion,  Ilis  Majfcat)'a  Trade  Commi^aioner 
will  ])e  ready  to  render  whatever  assistance  he  properly  can 
in  connection  with  the  matter.  Whilat  firms  locally  repre- 
sented will  thus  be  in  a  better  position  to  place  their  views 
before  the  Commission,  inasmuch  as  their  repregeniativei 
will  be  able  to  give  oral  evidence  if  called  upon,  it  has 
been  ascertained  that  the  Commission  will  be  prepared 
also  to  consider  the  sworn  affidavits  of  British  firms  which  are 
not  represented  locally.  Any  such  affidavits  should  be 
forwarded  to  His  Majesty's  Trade  Commissioner,  Melbourne, 
either  directly  or  through  the  Board  of  Trade.  It  is  under- 
stood that  the  Commission  is  likely  to  attach  more  import- 
ance to  representations  from  individual  firms  affecting  their 
particular  business  than  to  general  representations  from  trade 
associations  or  Chambers  of  Commerce. 

From  previous  experience  we  know  that  the  Australian 
Government  is  well  disposed  towards  British  goods,  and 
that,  after  a  natural  consideration  of  Australian  interests, 
it  is  prepared  to  give  a  preference  to  our  goods  in  com- 
petition with  foreign.  It  will,  therefore,  be  well  for  our 
manufacturers  to  study  the  tariff  rates  of  duty  which  they 
now  have  to  pay  in  Australia,  and  to  make  such  representa- 
tions as  they  may  deem  necessary.  It  is,  of  course,  impos- 
sible to  say  what  the  result  of  such  representations  may  be, 
but  apparently  the  British  Trade  Commissioner  is  in  close 
touch  with  the  Government,  and  will  be  prepared  to  back 
up  any  arguments  which  may  be  placed  before  hiui,  and  which 
seem  to  be  reasonable,  having  in  view  the  protection  of 
Australian  interests  and  the  safeguarding  of  the  revenue. 


The  Electrical 

Industry  and 

the  I.E.E. 


At  the  opening  of  the  new  session  of 
the  Institution,  with  advance  copies  of  the 
chairmen's  addresses  raining  upon  us,  we 
are  struck  with  a  certain  feature  which 
more  or  less  prominently  characterises  them  all.  They  all 
look  to  the  future.  We  have  already  commented  upon  Mr. 
Vernier's  weighty  remarks  on  the  larger  aspects  of  electricity 
supply  and  the  requirements  of  electric  traction  on  our  rail- 
ways ;  Mr.  Proctor  concerned  himself  more  with  local  consider- 
ations, but  evinced  a  similar  interest  in  coming  developments, 
and  an  optimistic  view  as  to  the  rapid  growth  of  "  other  uses  " 
of  electricity.  In  passing,  we  may  say  that  we  see  no 
immediate  reason  to  anticipate  the  arrival  of  a  50-candle, 
200-volt,  25-watt  lamp  for  a  long  time  to  come,  and  there 
is  no  need  for  supply  engineers  to  worry  themselves  unduly  on 
this  score.  Dr.  Marchant,  in  his  striking  addre&s.  of  which 
we  give  an  abstract  in  this  issue,  also  looked  ahead,  and 
while  uttering  a  serious  warning  as  to  the  inevitable  result  of 
starving  the  rising  generation  of  electrical  engineers,  sup- 
ported Mr.  Vernier's  forecast  of  the  coming  electrification  of 
our  railways.  Last  to  hand  is  the  address  of  Mr.  Wood- 
house,  who  appropriately  follows  Mr.  Vernier's  essay  on  the 
generation  and  distribution  ol  electricity  with  a  considera- 
tion of  the  better  utilisation  of  the  energy  of  coal,  while  he 
foreshadows  a  period  when,  by  centralisation  and  co-opera- 
tion, electricity  will  play  a  predominant  part  in  the  distri- 
bution of  energy. 

We  are  all,  in  fact,  looking  forward  to  see  wha'  the  future 
will  bring  forth,  and  we  are  looking  to  the  Institution  of 
Electrical  EnginecT-s,  rescued  from  the  danger  of  becoming 
a  purely  scientific  body  with  a  falling  membership  and  a 
dwindling  influence,  and  reinvigorated  with  new  blood  and 
progressive  ideas,  to  lead  the  whole  industry  along  the  lines 
of  sound  and  enlightened  development  towards  the  fulfil- 
ment of  Dr.  Ferranti's  ideal.  We  hope  and  expect  to  see 
the  Institution  taking  vigorous  and  determined  action 
towards  raising  the  status  of  the  profession  and  improving 
the  position  and  prospects  of  its  younger  members  :  keeping 
a  keen  watch  on  legislative  and  administrative  proposals, 
and  acting  fearlessly  and  promptly  in  the  interests  of  the 
industry  when  the  need  arises  ;  promoting  research,  co-opera- 
tion and  invention,  and  in  every  possible  way  exerting 
itself  in  the  cause  of  progress  and  reform.  So  shall  it 
become,  as  prophesied  by  Mr.  J.  F.  C.  Snell,  the  premier 
engineering  institution  of  the  Empire. 
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ELECTRICAL    ACCIDENTS    IN    MINES. 


From  the  reports  of  H.M.  Inspectors  of  Mines  we  find 
there  were  iii  lOTJ  \\  tatnl  accidents  and  83  non-fatal 
accidents  in  which  the  persons  iojured  were  distabled  for 
more  than  seven  days,  due  to  electricity.  Of  these  only  one 
fatal  accident  occurred  in  Scotland,  which  Mr.  Walker, 
H.]\I.  Inspector  for  the  district,  states  :  "  is  a  record  for  the 
Scotland  division  and  reflects  great  credit  on  all  whose  duty 
it  was  to  supervise  the  electric  plant  at  the  mines."  We 
are  in  compUte  accord  with  this,  but  we  are  not  quite  so 
sure  about  what  follows  :  "  It  is,  I  think,  to  some  extent 
due  to  the  good  work  which  is  being  and  has  been  done  by 
the  Association  of  Mining  Electrical  Engineers  in  Scotland, 
and  which  has  resulted  in  a  better  class  of  colliery  electricians, 
from  all  points  of  view,  being  employed  at  the  majority  of 
the  mines.  These  officials,  I  find,  as  a  rule,  take  an 
intelligent  interest  in  the  installations  under  their  charge, 
with  the  result  that  the  supervision  is  more  careful  than 
was  the  case  in  former  years."  We  have  no  doubt  the 
Association  will  be  very  pleased  indeed  with  the 
compliment,  and,  in  fact,  it  was  quoted  by  the  President  in 
his  address  at  the  annual  general  meeting  held  at  Birming- 
ham on  October  3rd  and  ith  last,  as  proof  that  the 
Association  was  doing  good  work,  but  apparently  it  was  the 
only  proof  he  could  produce,  and  it  scarcely  agreed  with  the 
plaints  in  the  rest  of  his  address.  With  this,  however,  we 
propose  to  deal  on  some  other  occasion  ;  in  the  meantime  it  is 
interesting  to  note  that  Mr.  Walker  also  says  :  "  Credit  also 
must  be  given  to  the  new  Electricity  Special  Rules,  and  the' 
excellent  memorandum  drawn  up  by  the  Committee  who 
drafted  the  rules,  and  it  must  be  gratifying  to  the  Committee 
that  their  labours  to  obtain  safer  working  in  mines  appear 
to  have  begun  already  to  bear  fruit,"  and  we  arc 
inclined  to  give  much  more  credence  to  this  extract 
than  to  the  former.  Mr.  Walker  might  have  added 
that  it  was  credit  very  easily  obtained,  as  it  was  a 
remarkably  easy  task  to  draft  rules  insisting  upon 
better  plant  being  installed  and  better  maintenance.  There 
is,  we  think,  ample  evidence  of  this  in  the  Inspector's 
previous  reports,  from  the  number  of  notices  given  to  ownei  s  to 
put  their  installations  in  order,  to  comply  with  the  new 
rules. 

The  fatal  accident  occurred  at-Kenmuir  No.  3  Colliery  on 
September  4th,  1912,  and  caused  the  death  of  a  coal-cutting 
machine-man.  Three-phase  current  at  440  volts,  supplied  by 
the  Clyde  Valley  Electric  Power  Co.  from  a  sub-station,  was 
used,  and  deceased  received  a  shock  from  the  machine 
owing  to  the  plug  connection  between  the  trailing 
cable  and  the  machine  being  vvet,  due  to  water  falling  on  it 
from  the  roof  of  the  seam,  thus  allowing  leakage  to  the 
machine  frame.  The  frame  of  the  machine  was  connected 
by.  a  length  of  7/20  cable  to  the  gate-end  box,  and  then  by  a 
length  of  19/18  cable  to  an  earth  plate  at  the  surface,  a  dis- 
tance of  about  GOO  yd.,  and  there  was  also  an  intermediate 
earth-plate  in  the  sump  at  the  shaft  bottom.  Mr.  Nelson, 
H.M.  Electrical  Inspector,  visited  the  colliery  and  investi- 
gated the  accident,  and  was  of  opinion  that  the  probable 
cause  of  the  frame  becoming  electrically  charged  was  that  the 
end  of  the  earth- wire  at  the  surface  was  fastened  to  a  short 
length  of  old  rail,  in  a  very  rusty  condition,  buried  about 
3  ft.  in  the  ground,  so  that  it  was  rust  rather  than  metat 
which  iras  making  coidact  wiOi  earthy  and  the  connection 
with  the  earth  cable  was  poorly  made.  Tlie  latter  ivas  so 
slack  /hat  some  earth  had  forced  itself  between  the  head  of 
the  bolt  and  the  iveb  of  the  rail.  The  plate  in  the  sump  it 
was  not  possible  to  examine  in  position,  but  it  was  explained 
that  it  merely  dipped  into  the  water,  and,  in  these  circum- 
stances, it  is  not  difficult  to  account  for  its  failnie.  (The 
italics  are  ours.)  We  should  think  not,  and  we  might 
ask  who  was,  and  what  was  the  training  of,  the 
competent  electrician  in  charge  '■^  We  say  teas, 
as  surely  anyone  calling  himself  an  electrician,  and  respon- 
sible for  such  a  state  of  things,  could  scarcely  expect  to  be 
retained.  Mr.  Walker  goes  on  :  "  It  is  explained  in  the 
memorandum  issued  with  the  Electricity  Special  Rules  that 
earth  plates  should  be  sunk  in  the  ground  and  not  simply 
immersed  in  water."  But  how  is  an  earth  plate  to  be  sunk 
in  solid  rock,  and  what  was  the  use  and  object  of  an  inter- 


mediate earth   plate  ?   and  how  was  it  attached  ?     It   is 
practically  useless  to  fix  earth  plates  underground. 

As  the  wet  conditions  at  the  colliery  were  such  as  to  require' 
strict  compliance  with  the  special  rules,  Mr.  Walker  requested' 
Mr  Nelson  to  inspect  the  remainder  of  the  plant,  and  Le 
"  reported  that  to  provide  adec^uately  for  safety,  much 
remained  to  be  done  in  improving  the  standard  of  insula- 
tion" ;  Mr.  Walker  then  informed  the  owners  that  if 
they  did  not  voluntarily  bring  all  the  plant  up  to  the 
required  standard,  he  would  be  compelled  to  give  them 
formal  notice  to  do  so,  with  the  astonishing  result  that 
"  they  then  decided  to  stop  the  working  of  the  seam,  as  the 
quantity  of  coal  remaining  to  work,  in  their  opinion,  did  not 
justify  the  very  moderate  outlay  which  would  have  been 
necessary."  Now,  was  that  real  Scotch  frugality  or 
"  pique,"  or  a  little  of  both  ?  And  what  value  did  they 
place  upon  the  lives  of  the  workmen  ? 

As  regards  the  non-fatal  accidents,  of  which  there  were 
nine,  Mr.  Walker  says  :  "  an  analysis  shows  that  three  were 
due  to  abraded  cables,  in  circumstances  in  which  it  is  reason- 
able to  say  that  a  metallic  covering  in  each  case  would  have 
prevented  the  abrasions.  Other  three  were  due  to  failure  of- 
insulation  of  trailing  cables.  Trailing  cables,  I  fear,  do  not 
always  receive  the  care  they  require,  nor  the  close  periodical 
examination  which  is  imposed  by  Electricity  Special  Rule 
14  (i).  The  remaining  three  accidents  were  due  in  a  greater 
or  less  degree  to  casual  and  careless  methods  of  working." 
(The  italics  are  ours.) 

1.  A  pony  driver  received  a  shock  from  an  unarmoured 
electric  cable,  which  was  suspended  by  means  of  pieces  of - 
sail-cloth  attached  to  nails  driven  either  into  props,  or  pieces' 
of  wood  let  into  the  strata  at  the  side  of  a  road. 

His  pony  was  taking  a  full  load  of  coal  along  the  road 
from  the  face  to  a  siding  ;  the  tub  was  made  of  iron,  and 
was  fitted  with  a  door  at  one  end  which  was  hinged  at  the 
top,  and  when  about  20  yards  from  the  siding  the  cable  was 
oaught  on  one  of  the  hinges,  with  the  result  that  the  insula- 
tion was  damaged,  and  the  tub  came  in  contact  with  the 
copper  core  and  became  "  live."  The  current  passed  along  the 
tail  chain  to  the  pony,  and  it  was  killed,  while  the  driver, 
who  was  walking  between  the  pony  and  the  tub,  received  a- 
shock  and  was  burnt.  Another  driver  heard  him  shout 
and  gave  an  alarm,  and  the  current  was  switched  off  by  a 
fireman,  who,  on  going  to  the  driver's  assistance,  found  he 
was  unconscious.  Fortunately,  the  fireman  was  trained  in 
"first  aid,"  and  at  once  started  artificial  respiration,  and 
after  half  an  hour  the  injured  youth  regained  consciousness, 
and  ultimately  recovered.  The  fireman  deserves  great  credit 
for  the  promptitude  with  which  he  started  artificial  respira- 
tion and  for  persevering  with  it.;  he  has  the  satisfaction  of 
having,  in  all  probability,  saved  the  driver's  life  ;  if  artificial 
I'cspiration  had  not  been  immediately  resorted  to  it  is  highly 
probable  he  would  have  succumbed  to  the  shock  he  received. 

A  small  fall  had  taken  place  from  the  roof  of  the  road 
and  displaced  one  of  the  pieces  cf  wood  driven  into  the 
strata,  and  thus  allowed  the  cable,  which  prior  to  this 
occurring  was  20  in.  from  the  tub,  to  come  in  contact, 
with  it.  If  the  cable  had  been  protected  by  a  metallic 
covering,  it  was  probable  that  the  accident  would  have  been 
prevented. 

2.  /.  pony  driver  received  an  electric  shock  when  driving 
a  pony  on  an  under-ground  road.  He  was  taking  in  an 
empty  tub,  and  when  passing  a  gate-end  box  near  the  face, 
the  tub  was  derailed  and  struck  the  box  ;  at  the  same  time" 
the  edge  of  the  tub  wheel  cut  the  cable,  which  was  not  pro- 
tected by  metallic  covering,  and  caused  a  short  circuit.  The 
gate-end  box  was  placed  on  the  pavement  in  a  small  recess' 
near  the  face,  and  in  the  ordinary  course  of  working  the  tub' 
r'ailswei-e  about  14  in.  clear  of  the  box,  but,  owing  to  the 
r'ails  being  slewed  out  of  position,  the  box  was  considerably 
nearer  the  rails  when  the  accident  occurred. 

This  is  another  instance  where  armoured  cable  would,  in' 
all  pi'obability,  have  prevented  an  accident  which  might  easily 
have  had  fatal  results.  The  owners  of  the  colliery  have  since 
introduced  double-armoured  cables  throughout  the  mine. 

3.  A  coal-cutting  machine-man  was  slightly  burned  by 
the  insulation  of  a  trailing  cable  being  damaged  by  a  stone 
falling  from  the  roof  on  to  it. 

4.  A  coal-cutting  machine-man  was  slightly  burned  on 
his  arrii  by   a  failure  of  the   insulation  of  a  trailing  cable.' 
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He  was  lying  by  the  side  of  the  machine  tightening  a  nut  on 
one  side  of  the  haulage  pinions,  his  arm  resting  on  the 
traihng  cable,  when  the  current  short-circuited. 

5.  A  coal-cutting  noHchine-man  was  burned  on  his  left  arm 
whea.  he  and  another  man  were  making  a  temporary  joint  in 
a  concentric  cable,  the  insulation  of  which  had  failed  two 
days  before.  The  electrician  stated  that  he  had  switched 
the  current  off  and  intended  to  return  to  the  place  to  make 
a  permanent  joint,  but  other  important  work  intervened 
and  he  did  not  get  back.  He  saw  the  machine-man,  and, 
as  the  latter  had  often  been  present  when  joints  were  being 
made,  told  him  to  make  a  temporary  joint  to  get  the 
cutting  machine  started.  A  piece  of  wire  was  being  wrapped 
round  the  armouring,  when  there  was  a  flash,  and  the 
machine-man's  left  arm  was  slightly  burned. 

Repairs  of  this  kind  should  only  be  undertaken  by  com- 
petent electricians,  and  not  by  ordinary  machine-men,  but 
these  men  could  easily  have  satisfied  themselves  before 
beginning  the  work  that  the  cable  was  dead,  as  the 
switch  was  only  150  yards  away,  and  they  should  have 
done  so. 

6.  The  plug  of  a  trailing  cable  had  become  fastened  in 
the  socket  of  a  coal-cutting  machine,  owing  to  a  screw  in 
the  plug  coming  loose  in  the  socket ;  an  assistant  electrician 
was  sent  to  the  machine  to  take  out  the  plug  and  adjust  the 
screw  so  as  to  allow  a  spare  machine-man  to  complete  the 
cut  during  the  next  shift.  While  he  was  working  at  the 
machine  the  spare  machine-man  came  in  and  switched  on  the 
current  by  putting  the  other  end  of  the  trailing  cable  into 
the  gate-end  box,  with  the  reShlt  that  the  electrician  was 
severely  burned  about  his  left  hand. 

The  accident  was  caused  by  want  of  care  on  the  part  of 
the  injured  man,  as  he  failed  to  put  up  a  notice  provided  for 
that  purpose,  warning  persons  not  to  put  in  switches  as 
men  were  working  on  the  line  at  the  gate-end  box,  and  also 
on  the  part  of  the  machine-man,  who,  before  he  switched  on 
the  current,  should  have  gone  forward  to  the  machine  to 
see  that  no  one  was  working  at  it. 

The  fireman,  too,  showed  a  great  want  of  care  in  not  in- 
forming the  machine-man  that  the  electrician  was  working 
at  the  machine. 

In  cases  of  this  kind,  it  is  desirable  that  the  manager 
should  make  a  rule  that  anyone  working  at  the  electrical 
part  of  the  coal-cutter  should  first  withdraw  the  fuses 
at  the  gate-end  box,  and  keep  them  in  his  possession 
until  the  work  is  completed,  and  also  that  the  current 
should  not  be  switched  on  at  the  gate-end  box  until  the 
machine-men  have  been  to  their  respective  machines  and 
ascertained  that  all  is  ready  and  everyone  is  clear. 

7.  A  bencher  was  burned  on  his  right  hand.  He  was 
reaching  over  an  unarmoured  cable  suspended  at  the  side  of 
a  horse  haulage  rope  to  get  a  link  which  was  on  a  ledge  of 
rock,  and  in  doing  so  touched  the  cable  and  received  a  shock. 
The  fireman  was  coming  towards  him,  and  found  the  injured 
man  on  the  cable  ;  with  considerable  promptitude  he  seized 
a  coat  lying  near  and  hooked  it  round  the  man's  arm,  and 
pulled  him  from  contact  with  cable,  and  then  applied  arti- 
ficial respiration,  with  the  result  that  he  recovered  in  a  few 
minutes. 

After  the  accident  it  was  found  that  the  insulation  of  the 
cable  was  chipped  off,  probably  by  a  piece  of  stone  falling 
from  the  roof  or  sides,  for  a  length  of  \h  in.,  and  a  small 
area  of  the  copper  core  was  bare.  If  the  cable  had  been 
protected  by  armouring,  it  is  probable  that  this  accident  also 
would  not  have  occurred. 

8.  A  drawer,  finding  a  trailing  cable  was  in  his  way, 
picked  it  up  to  move  it,  and,  owing  to  the  insulation  being 
damaged,  his  hand  was  slightly  burned.  The  trailing  cable 
had  only  been  in  use  six  weeks,  but  appeared  to  have  been 
roughly  used. 

9.  The  coal-cutter  machine-man  received  a  slight  shock. 
A  short  developed  between  two  cables  inside  the  machine, 
with  the  result  that  the  frame  of  the  machine  and  the  rails 
on  which  it  ran  became  "  live,"  and  the  injured  man 
received  a  shock.  The  earth  wire,  owing  to  carelessness  on 
the  part  of  the  man  in  charge  of  the  machine,  had  not  been 
coupled  up  to  the  frame  of  the  machine,  and  it  is,  therefore^ 
fortunate  that  the  accident  did  not  terminate  fatally. 

{■To  be  continued.) 


ECONOMISING      TRANSFORMER 
MANUFACTURE. 


TffE  improvements  effected  in  insnlatinir  materials  dariog 
recent  years  have  made  [)as.«ible  higher  voltages  in  trans- 
formers ;  improved  magnetic  irons  have  redaced  core  loaset 
BO  far  that  an  efficiency  of  09  per  cent,  can  be  realised  at  foil 
load  in  large  transformers  ;  and  improved  methods  of  cooling 
have  reduced  the  weight  of  tranfcforraers  per  kw.  ontput  and 
the  cost  of  their  manufacture.  Future  improvements  in 
efficiency  will  be  of  minor  interest  to  nsers  of  electrical 
apparatus,  owing  to  the  larger  wastages  occurring  in  other 
directions,  but  they  will  be  of  importance  to  manufactorers 
since,  other  things  being  equal,  a  slight  difference  in 
efficiency  may  determine  the  placing  of  an  order  with  one 
firm  or  another. 

In  view  of  the  important  advance.s  which  have  been  made 
in  the  above  directions,  it  is  surprising  how  little  attention 
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has  been  given  to  the  production  of  transformers  adaptable 
to  supplies  of  different  frequencies.  By  producing  trans- 
formers more  flexible  in  this  respect,  much  of  the  expense 
at  present  imposed  on  manufacturers  by  the  ne«ssity  of 
stocking  non-interchangeable  apparatus  would  be  avoided, 
and  quick  delivery  would  be  facilitated.  Obsolescence 
charges  rapidly  reduce  the  value  of  stock  apparatus,  ar..l 
have  frequently  been  responsible  for  stifling  improvements. 

The  voltage  ratings  usually  available  in  transferrers 
stocked  for  operation  on  a  certain  frequency  are  : — H.T., 
2,200/1,100  %olts:    l.t..  450/220/110  volts.      This  range 
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Fig.  -2. 

covers  fairly  well  present-day  lightmg  and  motor  circuit 
needs,  but  much  greater  flexibility  can  be  obtained  by  arrarg- 
ino-  transformers  for  multi-frequency  openUion. 

Vith  a  view  to  examining  the  possibUities  of  this  practice, 
Messrs.  Thornton  &  Goldman^  recently  adapted  a  number  of 
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self-cooled  and  water-cooled  25-cyole,  lS,200/4,480-volt 
transformers  to  operation  on  60-cvcle  supply.  The  necessary 
alterations  in  connections  are  shown  in  fig.  1  herewith  ; 
these  can  easily  be  made  on  the  connection-board  of  the 
transformers  (see  fig.  2).  Owing  to  the  parallel  connections 
of  the  coils,  the  number  of  pressures  obtainable  in  the 
secondary  is  one  less  for  C>0-cycle  than  for  25-cycle  operation. 

In  changing  from  the  series  25-cycle  connection  to  the 
parallel  60-cycle  connection,  the  ratio  of  turns  in  series  is  as 
2  : 1,  hence  the  ratio  (flux  at  25f/flux  at  60c)  =  (GO  x 
1/25  X  2),  i.e.,  the  flux  density  is  increased  in  the  ratio 
5  : 6  by  the  change  from  25  to  60-c.\cle  operation.  The 
eddy  losses  vary  with  (c)-  and  (b)-,  while  the  hysteresis  loss 
varies  with  (c)  and  (b)'  ^  hence  the  core  loss  is  greater  at  60 
than  at  25  cycles,  and  care  must  be  taken  that  the  efficiency 
guarantee  is  not  sacrificed.  The  limitations  with  respect  to 
saturation  are  at  60  cycles,  so  far  as  concerns  heating  and 
efficiency  of  the  transformer,  but  where  new  alloy  steels  are 
used,  the  magnetising  current  (dependent  primarily  on 
saturation)  sets  the  limit,  hence  the  flux  density  at  25  cycles 
is  generally  the  governing  feature. 

The  resistance  of  the  windings,  as  connected  for  (JO-cycle 
operation,  is  one-fourth  that  for  25-cycle  operation,  so  that 
the  load  may  be  doubled  for  the  same  copper  loss.  In  self- 
cooled  transformers  the  tank  radiation  limits  the  permissible 
iron  and  copper  loss,  and,  since  the  core  loss  is  increased  at 
60  cycles,  the  copper  loss  must  be  decreased.  The  total 
core  and  copper  loss  was  practically  unaltered  when  a  25- 
cycle,  500-KW.  transformer  was  operated  at  750  kw.,  60 
cycles.  By  an  examination  of  its  design,  it  was  determined 
that  a  500-K\v,,  25-cyole  transformer  should  be  able  to 
operate  at  750  kw.,  (!0  cycles,  hence  tests  were  made  at  this 
rating. 

In  water-cooled  transformers,  the  temperature  rise  is  kept 
down  by  the  combined  action  of  tank  radiation  and  cooling- 
water  circulation.  By  doubling  the  water  supply,  a  25- 
cycle,  750-KVV.  transformer  can  be  operated  at  1,500  Kw\, 
60  cycles,  with  practically  the  same  temperature  rise,  but 
increasing  the  load  and  water  circulation  still  further  would 
produce  a  steep  temperature  gradient  and  lead  to  hot  wind- 
ings and  short  life. 

A  summary  of  commercial  test  and  heat-run  data  relating  to 
self-cooled  and  water-cooled  transformers  is  given  in  Table  I, 
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and  the  load  efficiency  characteristics  of  the  two  types  of 
transformers  at  the  ratings  selected  are  shown  in  fig.  3. 

Changing  the  connections  from  25  to  60-cycle  operation 
doubles  the  p.d.  between  turns  :  though  the  breakdown 
pressure  between  turns  of  modern  transformers  is  usually 
over  2,000  volts  on  test,  the  fact  remains  that  the  insulation 
between  turns  is  the  weakest  point  in  modern  transformers, 
and  doubling  the  p.d.  to  which  it  is  subjected  would  pro- 
bably increase  appreciably  the  frequency  of  breakdowns. 

Adding  more  insulation,  or  substituting  a  little  more 
mica  in  place  of  paper,  would  not  only  enable  a  18,200/ 
4,4:80-volt,  25-cycle  transformer  to  be  used  at  these  pres- 
sures on  60-cycle  supply,"  but  might  even  allow  of  operaitlon 
at   twice  these  pressures  on  25-cycle   supply.       The  core 


losses  would  then  be  rather  high,  but  it  would  be  the 
greater  magnetising  current  which  would  limit  the  pressure 
increase  permissible. 

By  actual  tests,  Messrs.  Thornton  &  Goldman  verified 
that  a  single  transformer  could  operate  at  all  the  following 

ratings  : — 

Self-cooled.      Water-cooled, 

25  cycles  at  13.200/t,480  volts 

or  not  over  26,40(t/8,960  volts        600  KW,  7:.0  KW. 

60  cycles  at  13,200/4,480  volts        750  kw.  l,r)OOKW, 

This  result  is  secured  by  adapting  the  transformer  to 
multi-frequency  operation  and  by  providing  water-cooling  in 
certain  cases. 

In  this  country  the  frequencies  concerned  would  usually 
be  25  and  50  cycles,  but  from  the  accompanying  data  the 
necessary  modifications  can  easily  be  deduced, 

TABLE  I.— CoMMEKCiAL  Test  and  Heat-eun  Data. 
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Self-  Cooled. 

Water-  Cooled. 

500  KW. 

750  KW. 

750  KW\ 

1,500  KW. 

Commercial  Tests. 

at  25  ~ 

at  60  ~ 

at  25  ~ 

at  60  ~ 

Core    loss    at    normal 

voltage  (watts) 

:!,100 

ti,200 

3,150 

6,210 

Exciting     current    at 

normal  voltage  (%) 

10 

4 

5 

2 

Full  load  copper  loss 

(watts) 

4,690 

2,415 

9,670 

9,670 

Full    lead    impedance 

drop(%)     
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4 

- 

— 

— 
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r\ 

- 

— 

- 

— 

— 
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Fidl  150% 

Full  150% 

Hrat-rnn  Data. 

load.  loud. 

load. 

load. 

load 

load. 

load.  load. 

Duration  of  test  (hrs.) 

24        2 

24 

2 

12 

2 

12           2 

Galls.,  water  per  min. 

—        — 

— 

— 

3-5 

35 

6'5        65 

CI  /Room       

18     i4-(; 

15 
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18 

16 

14        13  5 
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Tank — top 

24      32 

25 

25 
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20 

16        22 
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Tank — bottom  ... 

12      18 

10 

11 

6 

12 

65      11 
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Oil  surface 

30      89-.5 

31 

32 

15 

25-5 

18        27 

Water — enterin  g 

—       _^ 

— 

— 

13-5 

15-5 

12*6     12 

a' 
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. —       — 

— 

— 

20-5 

23 

19        18 

S 

Primary  coils*  ... 

41       56 

40 

45-5 

84'5 

64 

40        55 

^  ^Secondary  coils  " 

40       56 

40 

45 

34 

42 

35        46 
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By  resistance  measurements. 

CORRESPONDENCE. 

Letter t  received  hy  m*  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  follomng  week.  Correipondentt  thould  forward  their  communi' 
oationt  at  the  earliett  poitible  moment.  No  letter  can  be  publithed 
unlett  we  have  the  writer'' t  nams  and  addrett  in  our  votteition. 


Extra-Higb'Pressure  Cables. 

It  is  with  considerable  interest  that  I  have  read  your 
abstract  of  Mr.  Charles  Vernier's  address  in  Newcastle,  and 
in  substantiation  of  the  author's  remarks  on  extra-high- 
tension  underground  cables,  the  following 'particulars  may 
be  of  interest. 

As  regards  the  45,000-volt  three-core  three-phase  cables 
referred  to  in  the  address,  it  will  be  of  interest  to  state  that 
the  manufacturers  of  this  cable  have  lately  also  supplied  a 
two-mile  length  of  60,000-volt  three-core  three-phase  cable  ; 
naturally  both  of  these  cables  were  not  commercially  possible 
with  dieLctric  thicknesses  approximating  in  any  way  to 
those  specified  by  the  British  standard  specification  on 
account  of,  as  so  ably  stated  by  the  author,  the  excessive 
cost  of  lead  and  armour. 

However,  the  dielectric  thickness  for  the  60,000-volt 
cable  was  only  -51)  in.  ;  the  manufacturers  are  further  able 
to  substantiate  Mr.  Vernier's  proposition  by  accepting  the 
11,000-volt  British  standard  specification  for  20,000-volt 
supply  ;  for  1 1,000-volt  cable  the  thickness  of  dielectric  they 
employ  is  '236  in.,  which  they  have  used  for  the  last  10 
years  ;  this  cable  they  pressure  test  to  40,000  volts,  and 
they  guarantee  a  minimum  break-down  test  of  100,000  volts. 

As  regards  shaped  conductors,  they  are  also  in  agreement 
with  Mr.  Vernier's  remarks,  as  they  will  only  accept  these 
thinner  dielectric  thicknesses  for  round  conductors  ;  for 
shaped  conductors  they  require  a  thicker  insulation,  which 
does  away  with  the  advantage  of  shaped  conductors.  Also  as 
regards  dielectric  thickness  in  relation  to  cor«  section,  in  this 
their  tendency  is  in  exactly  the  opposite  direction  to  the 
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British  Standard  Specification,  inasmuch  as  they  increase  the 
thickness  of  dielectric  as  the  section  of  the  cable  decreases. 

I  think  it  was  Dr.  Francois  Borel  who,  in  an  address  to 
the  Swiss  Society  of  Electric  Enp^ineers,  first  drew  attention 
to  the  important  factor  of  surface  core  tension  as  deter- 
mining the  dielectric  thickness  of  extra-high-tension  cables, 
and  went  so  far  as  to  suggest  that  when  very  high  tensions 
were  employed  with  consequent  small  copper  sections, 
"  it  may  be  necessary  artificially  to  increase  the  diameter 
of  the  conductor  by  supplying  it  with  a  jute  core,  or  prefer- 
ably placing  a  thin  lead  sheath  over  the  copper."  This 
latter  method  would  have  the  dual  advantage  of — 

1.  Increasing  the  diameter  of  the  conductor,  thereby 
reducing  the  surface  tension  per  unit  area. 

2.  Supplying  a  smooth  surface  under  the  dielectric  ;  this 
would  not  only  be  better  in  offering  a  smooth  surface  for  the 
paper  to  slide  over,  but  also  would  obviate  the  tendency  of 
small  brush  discharges,  say  from  the  six  points  of  a  seven- 
strand  conductor. 

In  conclusion,  the  cable  manufacturers  should  be  more 
than  grateful  to  Mr.  Vernier  for  once  again  drawing 
attention  to  this  important  subject. 

E.  Co^^es,  M.I.E.E. 

London,  W.,  November  Isf,  1913. 


Bemarkable  MotorSRecords. 

T  am  pleased  that  the  designer  of  the  motors  has,  as  I 
intended,  written  a  letter  in  yours  of  October  Slst.  Taking 
the  letter  point  by  point,  I  may  say  that  I  did  not  assume 
him  to  be  the  writer  of  the  original  article,  the  last 
paragraph  implying  the  negative  more  or  less  clearly. 
Regarding  the  figure  "160"  I  "imported,"  the  article 
states  that  "  without  any  very  drastic  change,  &c.,  a  machine 
can  be  built  to  give  with  ease  more  than  twice  customary  full 
load."  I  therefore,  I  now  confess,  apparently  unjustifiably 
assumed  2  x  80  to  be  160. 

The  designer  now  states  that  the  motors  were  designed  to 
do  120  B.H.p.  at  650  r.p.m.,  whereas  the  article  gave  the  rating 
as  80  B.H.P.,  again  as  120  b.h.p.  at  230  to  650  r.p.ji.  on 
full  and  half  field  respectively,  implying  "  shunt  variation." 
Again,  it  compares  them  with  "other  machines  of  120  b.h.p. 
at  230  r.p.m."  Surely  this  makes  it  clear  that  the  claim  is 
120  B.H.P.  at  230  to  650  revs,  on  full  and  weak  field. 
Therefore,  as  regards  the  "nature  of  the  design,"  I  must 
maintain  that  if,  as  you  state,  there  are  "  no  very  drastic 
changes  in  the  design,"  the  ordinary  laws  still  hold  good, 
and  the  time  required  for  the  rise  to  final  temperature  still 
occurs  when  rate  of  heat  generation  equals  rate  of  radiation, 
this  being  governed  by  factors — first,  energy  radiated  per 
time'  and  per  temperature  unit ;  secondly,  energy-storing 
capacity  of  machine  per  unit  increase  of  temperature. 
Unless  there  are  "very  drastic  changes,"  the  relation  of 
above  quantities  will  not  be  very  materially  altered,  from 
ordinary  practice. 

Moreover,  to  get  a  minimum  time  to  reach  final  tempera- 
ture is  it  not  pretty  obvious  the  machine  will  be  "  essentially 
a  copper  machine  ?  " 

I  am  sorry  to  have  to  confess  myself  still  of  the  opinion 
that  a  commercial  competitive  machine  of  this  size  and  speed 
cannot  be  built  with  an  efficiency  much  greater  than  87  per 
cent.,  "tested"  mark,  not  catalogued.  I  have  carefully 
re-read  the  original  article,  and  as  a  result  wish  to 
emphasise  my  previous  remarks. 

I  hope  this  letter  will  make  my  position  clear,  that  in 
"  criticising  "  I  am  trying  to  get  definite  justification  for 
printed  statements,  for  the  benefit  of  myself  and  in  "  the  best 
interests  of  the  industry,"  to  use  your  original  words.  I 
hope  in  this  discussion  I  and  the  writer  of  the  last  letter  do 
not  get  off  the  "  well  defined  road  "  or  "  beaten  track  "  on 
to  "  side  tracks."  On  the  publication  of  test  data  and  cost 
per  3  H.P.,  I  shall  be  the  most  eager  to  compliment,  and 
to  express  my  sorrow  for  my  presumption. 

At  present  I  am  more  sceptical  than  at  first. 

W.  Bae  Joss. 

Harrogate,  November  Brdy  1913. 

[The  reference  to  "  customary  full  load  "  related  to  the 
customary  load  of  ofTier  machines  of  the  same  size.  The 
mafchinfes  are  still  funning. — Bdb.  DLEb.  RDt-.] 


Recording  Pen«. 

Following  upon  the  new  principle  sngjreited  in  the 
interesting  paper  by  Mr.  Kenelm  Edgcumbe,  that  the 
"  grapher  graphs,"  it  will  be  readily  seen  thatthi*  gentleman 
"advers"  that,  among  other  things,  the  modern  tendency 
is  towards  "  some  graphers  "  employing  the  bncket  type  <rf 
recording  pens. 

Fig.  3a,  on  page  650  illustrates  the  old  or  tobnlar  type 
of  "  Dittmar  "  pen,  and  calls  for  no  further  comment. 

Fig.  3r,  however,  calls  for  some  explanation  in  order  to 
difFerenciate  it  from  the  other,  and  to  account  for  itfl  proved 
superiority  in  action.  The  two  parallel  dotted  lines  in  the 
figure  indicate  a  groove,  pressed  in  the  side  of  the  backet, 
which  conveys  the  ink  to  the  marking  point  of  the  pen. 
The  path  taken  by  the  ink  is,  therefore,  visible,  and  this 
improved  and  patented  form  of  construction  also  facilitates 
the  starting  and  cleaning  of  the  pen. 

1.  Dittmar. 

Shooter's  Hill,  Novembfr  Srd,  1913. 


Travelling  Representatives. 

It  is  a  great  relief  to  know  that  yon  do  not  take  any  re- 
sponsibility for  the  views  of  your  contributors,  for  I  hare 
never  read  such  nonsense  as  that  expressed  in  "Anti- 
Traveller's  "  letter.  As  an  old  hand  "  on  the  road,"  it  is 
quite  evident  to  me  that  his  knowledge  of  up-to-date  busi- 
ness methods  is  nil.  If  representatives  are  not  necessary, 
why  on  earih  is  every  manufacturing  firm  so  anxious  to 
obtain  the  services  of  those  men  who  know  the  best  buyers 
and  are  competent  to  interest  them  and  sell  their  goods  ? 
Surely  not  from  a  mistaken  sense  of  philanthropy  '.  Xow- 
a-days  it  is  more  necessary  than  ever  to  have  good  men 
who  are  able,  by  their  personality,  to  procure  business,  as 
amongst  a  large  number  of  first-class  firms  manufacturing 
dynamos,  motoi'S,  &c.,  there  is  little  to  choose  in  price  or 
quality,  and  it  is  up  to  the  representative  alone  to  get  the 
business.  The  writer  might  mention  that  in  about  eight 
years  he  has  increased  the  turnover  in  this  district  for  his 
company  800  per  cent.,  the  majority  of  the  business  being 

done  more  or  less  "  on  personality." 

Traveller. 

C^st  of  Living  ini India. 

I  would  ask  those  of  your  readers  who  have  had  experi- 
ence of  life  in  Calcutta  to  kindly  inform  me  of  the  facts 
regarding  the  effects  of  the  climate  on  a  British  subject, 
social  conditions,  and  cost  of  living.  In  short — is  the 
country  desirable  to  a  British  subject  ?  and  lastly,  I  seek  a 
word  of  advice  on  the  mi'tter  of  remuneration,  engagement 

pending. 

A  Young  Engineer. 

[Articles  on  the  cost  and  conditions  of  living  in  India 
appeared  in  our  issues  of  May  lOch.  1907.  and  October  18th, 
1912  :  see  also  letter,  November  29th,  1912. — Eds.  Elec. 
Rev.]  

Electric  Cooking  for  the  Smaller  Consumer. 

Tn  reply  to  the  letter  of  ^Ir.  T.  Birkett,  in  which  he  offers 
some  welcome  criticism  on  the  article  which  I  wrote  on 
"  Electrical  Cooking  for  the  Smaller  Consu.ner,"  I  should 
like  to  state  that  Uv.  Birkett  hps  quite  missed  the  point  of 
that  article,  ^f  he  will  carefully  read  the  same  again,  he 
will  see  that  I  do  not  blame  the  manufacturer  to  any  extent 
for  not  providing  the  necessary  apparatus.  I  merely  state 
that  he  will  have  to  provide  a  cheaper  and  more  efficient 
apparatus,  and  that  it  may  be  that  he  will  require  some 
urging  to  discard  the  present  patterns  which  are  selling  well, 
but  which  will  hardly  at  present  meet  the  cases  I 
mentioned. 

The  whole  object  of  the  short  article  was  to  insist  that  the 
present  attitude  of  the  station  engineer  with  a  few  cookers 
on  his  mains  is  one  which  will  shortly  land  him  into 
diffiailties  unless  the  (XK»king  load  amongst  the  smaller  con- 
sumers is  cultivated.  The  figures  which  I  gave  for  the  cost 
of  lighting  and  cooking  with  gaa  at  28.  6d.  a  thousand  cb.  ft. 
are  actual  figures,  and  the  bills  from  the  gas  com]  any  were  sent 
to  the  Editori  as  proof  of  the  correctness  of  the  pric^  and 
cb^ts  taentiontd.      Ttl  toaliy  phtiv  th%  ct*t  of  gas  U  ttra- 
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siderably  below  the  figure  mentioned,  and  the  necessity  for 
an  electric  oven,  which  shall  be  more  efficient  than  the 
present  type,  is  in  such  places  much  greater  than  where  gas 
is  comparatively  high  priced.  I  have  always  admired  the 
manner  in  which  the  Simplex  people  have  come  forward  with 
a  low-priced  and  highly  efficient  cooker,  and  shall  be  glad  to 
hear  from  them  through  the  editor,  though  just  at  present 
I  cannot  offer  to  subject  one  of  their  ovens  to  a  test. 

In  conclusion,  T  shall  be  glad  if  Mr.  Birkett  will  bring 
forward  the  best  set  of  costs  for  12  months'  use  of  one  of 
their  cheaper  stoves  :  the  stove  to  have  done  all  the  cooking 
for  1 2  months  for  a  family  of  six,  and  the  actual  bills  to  be 
sent  to  the  editor  of  the  Review,  If  at  present  this  is  not 
possible,  then  I  am  sure  that  if  Mr.  Birkett  will  put  forward 
the  best  results  which  his  firm  are  prepared  to  guarantee  in 
order  to  compete  with  the  circumstances  named,  the  readers 
of  the  Review  will  be  very  thankful  to  him. 

The  Writer  of  the  Article. 


THE    SOUTH-WESTERN    RAILWAY    CO.'S 
ELECTRIFICATION    SCHEME. 


We  have  received  the  following  details  of  the  South-Western 
Railway  Co.'s  scheme  for  electric  traction,  the  outline  of  which  was 
published  in  our  issue  of  December  13th  last. 

Within  the  last  few  days  work  in  connection  with  the  electrifica- 
tion of  the  suburban  lines  has  been  commenced  at  Teddington, 
and  a  few  notes,  therefore,  descriptive  of  the  scheme  will  be 
interesting,  especially  to  London  readers. 

The  power  house  will  be  situated  at  Wimbledon,  immediately  to 
the  east  of  Darnsford  road  sidings,  and  adjacent  to  the  main  line. 

The  foundations  will  be  sufiBciently  far  advanced  for  the  erection 
of  the  steel  structure  to  be  commenced  at  the  end  of  this  year. 
The  building  will  consist  of  two  main  bays  forming  a  boiler  house 
and  turbine  house,  with  a  switch  house  attached,  and  will  be 
260  ft.  long  by  210  ft.  wide. 

There  will  be  two  chimney  stacks  at  the  west  end,  each  236  ft. 
high  and  13  ft.  6  in.  iaternal  diameter. 

A  line  will  be  constructed  and  carried  on  a  viaduct  from  a  point 
near  Durnsford  Road  Bridge,  up  into  the  roof  of  the  boiler  house, 
from  which  coal  may  be  dumped  from  wagons  direct  into  bunkers 
over  the  central  firing  floor. 

The  boiler  house  will  contain,  when  completed,  24  boilers,  each 


The  current  generated  at  11,000  volts  at  the  power  house  will  be 
transmitted  to  nine  substations  by  three-core  paper-insulated,  lead 
sheathed  and  wire  armoured  cables,  and  these  will  in  most  cases 
be  supported  on  posts  beside  the  line  and  will  be  bo  arranged  as 
to  afford  a  duplicate  supply  to  every  sub-station. 

Sub-stations  will  be  erected  at  Waterloo,  Clapham  Junction, 
Raynes  Park,  Hampton  Court  Junction,  Barnes,  Twickenham, 
Kingston,  Sunbury  and  Isleworih. 

The  buildings,  with  the  exception  of  that  at  Clapham  Junction, 
will  be  5(1  ft.  wide  and  from  65  ft.  to  103  ft.  long,  and  will  consist 
of  a  machine  bay  and  a  switchgear  bay.  At  Clapham  Junction  the 
sub-station  will  be  located  on  platform  under  the  gangway. 

Each  sub-station  will  contain  static  transformers  and  rotary  con- 
verters, together  with  the  necessary  switchgear,  for  transforming 
the  three-ohase  high-tension  current  to  direct-current  at  600  volts, 
in  which  form  it  will  be  used  by  the  trains. 

Two  sizes  of  converters  will  be  used,  the  larger  having  a  con- 
tinuous capacity  of  1,875  KW.,  at  Waterloo  (4),  Clapham  Junction 
(3),  Raynes  Park  (2),  Barnes  (,2),  and  Twickenham  (3),  and  the 
smaller,  having  a  continuous  capacity  of  1,250  KW.,  at  Hampton 
Court  Junction  (2),  Kingston  (2),  Sunbury  (2),  and  Isleworth  (2). 

From  the  sub-stations,  direct-current  at  600  voUs  will  be 
delivered  to  a  conductor  rail  which  will  be  laid  along  the  line 
16  in.  from  the  running  rail  and  at  such  a  height  that  the  oontaet 
surface  will  be  3  io.  above  rail  level. 

The  rail,  of  which  considerable  quantities  have  been  delivered, 
is  of  special  steel  having  a  resistance  of  about  6|  times  that  of 
copper  of  the  same  length  and  cross- sectional  area,  and  weighs 
100  lb.  per  lineal  yard.  It  will  be  supported  by  insulators  fixed  on 
the  sleepers  and  will  be  bonded  across  the  joints  by  four  flexible 
copper  bonds  expanded  into  holes  drilled  in  the  rails  before 
delivery. 

Current  will  be  collected  from  the  rail  by  means  of  cast-steel 
collector  shoes  hung  from  the  trucks,  and  the  return  side  of  the 
circuit  will  be  formed  by  the  running  rails,  which  will  be  bonded 
across  the  joints  by  two  flexible  copper  bonds. 

For  the  first  section  of  the  electrified  lines,  84  train  units  are 
being  provided.  Each  unit  will  consist  of  three  compartment 
type  coaches,  and  will  be  equipped  with  four  motors,  each  of 
275  H.r.,  together  with  the  necessary  control  apparatus ;  these 
motors  will  be  the  largest  ever  mounted  on  a  passenger  coach, 

A  special  molor  truck,  carrying  two  motors,  will  be  fixed  under 
each  end  of  the  train  unit,  the  remaining  trucks  being  of  the  com- 
pany's standard  pattern. 

The  control  apparatus  will  be  of  the  relay  automatic  multi- 
ple unit  type  providing  for  uniform  acceleration,  and  con- 
trolling from  the  front  driving  cab  all  the  motors  on  a  train  of  any 
leneth. 

Every  train  unit  will  have  a  driving  cab,  containing  control 
apparatus  for  two  motors,  at  each  end,  two  luggage  vans  and  seat- 
ing accommodation  for  190  passenerers. 

New  running  sheds  and  repair  shops  for  the  electric  trains  will 
be  built  at  Wimbledon,  adjacent  to  the  power  house,  and  additional 
sheds  will  probably  be  provided  at  Hampton  Court,  Fulwell  and 
Hounslow. 
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Railways  in  London  and  Vicinity  to  be  worked  Electrically  by  the  S.W.  Railway  Co. 


capable  of  a  normal  evaporation  of  20,000  lb.  of  water  per  hour, 
and  of  supplying  steam  at  a  pressure  of  200  lb.  per  eq.  in.,  and  with 
a  superheat  of  200°  F. 

Coal  from  the  overhead  bunkers  will  descend  through  shoots  into 
mechanical  stokers  driven  by  electric  motors  ;  economisers  will  be 
fixed  in  the  main  flues  for  heating  the  feed  water  for  the  boilers. 

The  turbine  room,  when  completed,  will  contain  six  steam 
turbines  coupled  to  5,000-kw.  three-phase  alternators,  which  will 
run  at  1,500  R.p  m  ,  and  will  generate  current  at  11,000  volts. 

There  will  also  be  two  auxiliary  steam  turbines  coupled  through 
gearing  to  400  KW.  direct-current  dynamos  for  supplying  power 
for  the  power  house  lights  and  auxiliary  motors. 

The  switch-house  will  have  three  floors  and  will  contain  all  the 
switchgear  for  controlling  the  main  generating  plant  and  the  out- 
going feeders.  The  main  oil  switches  will  be  controlled  from  a 
desk  erected  on  a  balcony  on  the  first  floor  of  the  switch-house 
overlooking  the  turbine  house  and  will  be  electrically  operated. 

Below  the  turbine  house  a  bfisettient  will  contain  surface  con- 
diensers,  with  the  necessary  air  and  circulating  pumps,  togiether 
\frith  ten  hot  wells  and  boiler  feed  pumps. 

'A  40'ton  overhead  eledtrio  travelling  crane  will  span  the  turbine 
room  for  overhaliUng  purposes. 


It  is  the  intention  to  commence  electric  working  on  the  Kingston 
"  roundabout "  line  first,  and  it  is  hoped  that  this  line  will  be  in 
operation  before  the  end  of  next  year. 

Electric  services  on  the  Hampton  Court  and  Shepperton  branches 
and  on  the  Hounslow  Loop  line  will  be  added  as  soon  afterwards  as 
possible. 


Dust  Fires. — Fires  in  coal  mines  occasioned  by  the 
ignition  of  coal  dust  have  a  parallel  in  the  ignition  of  sugar,  dust, 
which  caused  the  destruction  by  fire  of  the  Michahelles  sugar 
factory  in  Hamburg  recently— a  factory  which  isamongr  the  largest 
on  the  Continent.  The  factory  is  to  be  rebuilt  on  an  enlarged  scale, 
and  equipped  with  the  latest  machinery  and  improvements,  in- 
cluding an  electric  generating  station  of  its  own,  and,  for  the  pre- 
vention of  fires  in  future,  with  a  most  up-to-date  electric  ventilating 
system.  Firms  with  specialities  of  this  kind  would  do  well  to  get 
into  communication  with  the  firm  of  Gebitlder  Michahelles  iij 
Hamburg. 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Weston  Miniature  Precision  Tnstrnments. 

The  Weston  Electrical  Instrumknt  Co.,  of  Audrey  Jloune, 
F/ly  Place,  E.G.,  have  placed  on  the  market  a  new  line  of  miniature 
D.c.  inatrumentfl,  made  on  the  same  principlea  and  with  the  same  hiph 
ffrade  of  workmanship  as  tht-ir  larg^er  patterns.  We  have  examined 
a  number  of  these  little  instruments,  and  cannot  speak  too  highly 
of  the  skill  with  which  they  have  been  designed,  or  of  the  manner 
in  which  they  are  constructed  ;  they  are  made  in  a  preat  number  of 
ranges  and  combinations  of  ammeters,  volt-meters,  and  volt- 
ammeters,  portable  and  switchboard  types,  and  battery  testers,  but 
are  all  alike  in  the  main  essentials.  The  scale  arc  subtends  110', 
and  the  lengrth  of  the  scale  is  2  6  in.  ;  the  movement  is  dead-beat 
and  practically  instantaneous,  and  friction  is  reduced  to  the  mini- 
mum with  hardened  polished  pivots  and  sapphire-jewelled  bearings. 


and  ia-  ri  in.  deep.  Fiff.  2  Hhow*  a  portable  To!t-amm«tcr  on  a 
reduced  scale,  havine  thre*-  '  and  three  pre— or«?  ranees  ;  the 

caiie  is  of  the  same  si/e  a«  r  nt  in  this  type  a  ba««-bo»rd  k 

ufieH  to  carry  the  terminals.  The  inntrDment  meavores  4'6  X  4'4 
X   r5  in.,  and  weierhs  1.5  8  oz. 

The  battery  testine  voltmeter  is  provided'with  a  detachable  con- 
tact spike  and  screw  terminal,  bat  otherwise  resemble*  fi^r.  1. 

We  understand  that  these  miniature  ingtroments  have  prored  so 
popular  in  the  United  Stateu  durine  the  past  two  yearn,  that  it 
has  been  impopsihle  to  introduce  them  here  until  now,  the  detnand 
there  havinsr  exceeded  the  supply.  It  is  interefitinfr  to  add  that  Dr. 
Weston,  who  first  placed  his  bijrh-trrade  inirtrumentit  on  the  market 
in  ISHl^.  is  an  Englishman  by  birth,  and  remains  to  this  day  a 
staunch'British  subject. 

Watchman  Circuit- l{real»fr. 

The  advantages  of  automatic  circuit-breaker"  over  fa^e"  in  power 
service,  or  even  in  largre  li?htin(j  service.",  are  widely  a^pre-.tat^d. 
but  the  obstacle  in  the  way  of  their  more  extensive  use  has  always 
been  cost.  Mes.srs  Switchokar  tt  Cowan.s,  Ltd.,  of  S%lford, 
have  produced  a  circuit-breaker  which,  while  very  low  in  price, 
possesses  all  the  features  approved  in  hi?h-cla<'3  circuit-breaker  con- 
struction. The  "  Watchman,"  a^  their  new  circuit- breaker  in  called, 
is  built  entirely  on  the  metal-and-mica  principle,  enclosed  in  a 
strong  cast-iron  case,  and,  bein?  operated  by  a  free  handle,  it  protects 
both  consumer  and  supplier  of  power  from  dam  ape  to  their  property 


Fig.  1. — Weston  Switchboakd  AMJUtTb-u. 

The  instruments  can  all  be  left  continuously  on  full  load  without 
overheating  or  appreciable  error,  and  are  practically  unaffected  by 
changes  in  room  temperature  ;  the  voltmeters  have  a  re?<i8tance  of 
about  100  ohms  per  volt,  and  the  volt-ammeters  .")0  ohms 
per  volt.  Provision  is  made  for  adjusting  the  pointer  to  zero, 
from    outside.       The     cases    are    of    steel,    finished    dead    black 


Fio.  2.— Weston  Portable  Volt- Ammeter. 

and  dust-proof,  and  the  instruments  are  all  self-contained 
up  to  the  50-arapere  size.  The  parts  are  made  accurately  to  gauge 
and  interchangeable,  and  the  moving  system  is  so  light  that  the 
instruments  are  sent  by  post,  and  can  be  mounted  on  vibrating 
supports  such  as  the  dash-board  of  a  car,  without  fear  of  their 
being  injured. 

We  illustrate  the  switchboard  ammeter,  fig.   1 ,  full  size,  to  show 
thb  abtual  appearance  of  the  instrumient,  which  weighs  10  9  oz.. 


Fig.  :>. — The  Watchman  Circcit  Breaker 
WTTH  Cover  Removed. 

through  closing  the  circuit  on  an  overload  or  dead  short.  Bow- 
shaped  laminated  copper  brushes,  renewable  auxiliary  contacts  and 
carbon  breaks  are  further  details  which  help  to  make  the 
"Watchman"  a  sound  bnaker.  It  should  commend  itself  to 
station  engineers  because  it  can  be  set  to  operate  instantaneously  at 
a  definite  current,  which  does  not  vary  as  time  goes  on  :  because,  if 
instantaneous  action  ia  not  desirable,  adjustable  delay  may  be 
obtained  by  the  application  of  Statter's  patent  time-la?,  in  which 
case  the  "  Watchman  "  acts  like  a  fuse,  except  that  the  amount  of 
lag  ia  under  control  :  because  adjustment  having  been  made,  the 
cast-iron  case  may  be  sealed.  .  These  circuit-breakers  are  kept  in 
stock  in  two  sizes,  30  amperes  and  150  amperes,  drilled  for  7 '8 
conduit,  and  ready  for  immediate  delivery. 

Electric  Warelionse  Truck  for  O.W.  Raiinaj. 

According  to  the  Raihcay  .Xews  the  Gnat  Western  Railway  Co. 
has  recently  purchased  a  Buckwalter  warehouse  truck  for  use  at 
its  Swindon  works.  The  truck  has  a  carrying  cap-icity  of  4,000  lb.. 
and  in  steerirg  all  the  wheels  are  controlled  simultaneously,  the 
turning  radius  being  such  that  it  can  run  round  a  pot-t,  the  man  on 
the  truck  keepiug  his  hand  on  the  post  all  the  way  round.  A 
series-wound  enclosed  2t-volt  motor  is  fitted,  and  either  an  Edison  or 
lead  battery— the  battery  being  carried  on  springs  from  the  frame 
of  the  truck,  and  so  arranged  that  it  can  easily  be  exchanged  for  a 
spare.  A  platform  for  the  driver,  with  a  controller  and  pedal 
brake,  is  provided. 

These  trucks  have  been  largely  adopted  in  America  for  baggage 
and  goods  transport  in  railway  station?,  warehouses,  works,  \-\,  and 
are  being  introduced  by  the  Railway  Track  Supply  Co.  (,of  Great 
Britain),  81,  Gracechurch  Street,  E.G.,  who  are  the  agents  for  this 
country. 

Pipc-Ventilatcd  Motors. 

Electric  motors  are  frequently  called  upon  to  work  in  situations 
where  the  surrounding  atmosphere  is  far  from  favourable  to  the 
insulation,  to  the  commutation,  and  to  the  brush  gear,  or  where  it 
is  imperative  that  they  should  be  protected  from  explosive  gas  or 
dust. 

In  those  situations  where  motors  must  be  protected  from  the 
atmosphere,  two  alternatives  present  themselves,  (<?)  total  enclostirc 
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and  (h)  pipe-ventilation.  Total  enclosure  is  a  very  costly  form  of 
protection,  and  cannot  be  applied  to  laree  motors  (of  reasonable 
dimensions)  ;  pipe  ventilation  is  the  cheaper  alternative  for  small 
motors,  and  the  only  solution  for  larpe  ones. 

In  the  past  trouble  has  been  experienced  with  some  designs  of 
pipe-ventilated  motors  on  account  of  the  fact  that  a  lower 
pressure  existed  inside  the  motor  than  outside,  and,  in  conse- 
quence, oil  has  been  sucked  from  the  bearings  into  the  interior 
of  the  machines.  In  a  new  line  of  pipe-ventilated  motors  which 
have  been  designed  by  the  General  Electric  Co.,  Lto  ,  of  67,  Queen 
Tiotoria  Street,  E.G.,  special  attention  has  been  paid  to  this  point. 


Fig.  4.— 60-h.p.  Three-phase  Squirrel-Cage  Pipe 
Ventilated  Motor. 


The  motors  have  been  designed  specially  for  pipe- ventilated  work, 
and  represent  the  latest  practice  in  this  direction. 
e  Considerable  interest  attaches  to  the  construction  of  the 
bearings  of  these  motors.  To  avoid  the  suction  of  oil,  which  has 
been  previously  mentioned,  the  bearing  is'  completely  separate  from 
the  casing,  a  special  bracket  being  provided.  A  clear  space  of  air 
surrounds  the  shaft  where  it  enters  the  bearing,  so  that  no  suction 
of  oil  can  possibly  take  place.  The  slip  rings  of  motors  with  wound 
rotors   are   specially   designed  to   exclude   dust,   great  care   being 


Fig.  5. — 250-H.p.  Three-phase  Slip-ring  Pipe  Ventilated 

WiTTON  Motor. 


exercised  at  those  points  where  the  short-circuiting  bar  passes 
through  the  slip-ring  cover,  in  order  to  make  the  protection  against 
dust  thoroughly  effective. 

The  success  which  has  attended  the  design  of  these  motors  is 
evidenced  by  the  fact  that  one  firm  of  cement  makers  has  placed 
two  successive  repeat  orders  for  the  complete  electrification  of 
cement  works  after  the  first  mill  had  been  in  operation  for  a  con- 
siderable period.  To  this  one  firm  alone  over  7,000  HP.  cf  pipe- 
ventilated  motors,  together  with  dust-tight  liquid  starters  and  other 
gear,  has  been  supplied  by  the  General  Electric  Co. 

Rolled  Steel  Gears. 

A  recent  issue  of  the  Motor  contained  an  aiticle  by 
Mr.  Henry  Sturmey  descriptive  of  an  American  process 
by  which  gears  of  all  kinds  —  spur,  helical,  herring-bone, 
bevel  and  even  worm — may  be  rolled  into  shape  from  hot  blanks, 
with  not  only  a  remarkable  saving  in  time  and  some  saving  in 
material,  but  also  an  improvement  in  strength  :  whilst,  by  means 
of  the  process,  the  production  of  gears  from  some  alloys  of  great 
hardness— silico-manganese  steel,  for  instance — which  has  not 
hitherto  been  accomplished,  becomes  possible. 

In  the  ordinary  way  gears  are  cut  from  blanks  and  a  great  deal 
of  metal  wasted,  but  under  the  new  process,  the  8i?;e  of  the 
blank  is  only  equal  to  that  of  the  pitch  line  of  the  teeth,  and 
during  the  process  of  rolling  the  metal  required  for  the  formation 
of  the  teeth  is  pressed  up  out  of  the  body  of  the  blank,  so  that 
virtually  all  this  metal  usually  wasted  is  saved,  as  the  accuracy  of 
the  process  is  such  that  gears  are  produced  concpntric  on  both 
pitch  and  outside  diameter,  within  002  in.  and  '003  in.  variation, 
and  the  diameter  will  vary,  plus  or  minus,  only  '003  in.  on  an  S-in. 
gear. 

r'ur  ordinary  machine  work  the  gears  can  be  run  in  an  abrasive 
mixture  for  a  few  minutes,  while  for  the  hijfhest  class  work  they 
can  be  erround. 

From  chemical  and  physical  tests  carried  out,  it  appears  that  the 
rilled  gear  shows  an  increased  tooth  strength  of  22'3  per  cent,  in 
its  normal  state  and  10  per  cent,  after  being  carbonised  and  re- 
hardened.    The  process  has  been  under  develbpment  stn'ce  1909. 


The  Kesnor  Automatic  Motor  Starter. 

Amongst  other  motor  control  apparatus,  Messrs.  Thomas 
Kesnor  &  Co.,  Ltd..  of  Watford,  Herts.,  have  recently  developed  a 
line  of  automatic  starters  for  DC.  motors  up  to  20  B.H.P.  and 
500  volts.  We  illustrate  one  of  these  in  figs.  6  and  7  ;  it  consists 
of  a  single-pole  main  switch  and  a  rheostat  operated  by  a  solenoid, 
and  can  be  controlled  by  push  buttons,  pedal  or  float  switches,  &c. 
When  the  starting  button  is  pressed,  the  solenoid  is  energised,  and 
begins  to  pull  up  the  core  ;  it  first  short-circuits  the  starting 
button,  of  which  it  then  becomes  independent  ;  next  it  closes  the 
main  switch,  which  is  held  on  by  a  no- volt  coil  in  series  with  the 
motor  shunt,  and  cuts  out  the  starting  resistance  step  by  step  ;  this 
process  completed,  it  allows  a  catch  connected  with  the  main 
switch  to  lock  the  starter  in  the  "  pull-on  "   position  so  long  as  the 


YiQ^  6.— Kesnor  Automatic  Motor  Starter. 


Fig.  7.— Starter  Without  Cover. 


main  switch  remains  closed  ;  and,  finally,  an  electromagnetic  trip 
switch  opens  the  circuit  of  the  solenoid,  leaving  the  starter  main- 
tained in  the  "pull-on"  position  by  the  no-volt  coil,  which 
consumes  only  from  three  to  five  watts. 

The  switch  is  opened  by  short-circuiting  the  no-volt  coil  with  a 
push-button  or  other  convenient  device,  when  the  starter  at  once 
comes  into  the  original  position,  and  the  control  circuit  is  closed 
again  ready  for  use.     Overload  release  can  be  provided  if  desired. 

It  is  claimed  that  the  starter  is  extremely  economical,  as  the 
solenoid  is  only  in  circuit  for  a  few  seconds  at  starting  ;  the 
rheostat  contacts  are  carbon  blocks  working  against  a  copper  bar 
with  a  revolving  motion  and  flat  face-to-face  contact  over 
their  whole  surface.  The  main  switch  can  only  be  closed 
when  the  whole  of  the  resistance  is  in  circuit,  and  the 
starter  is  completely  foolproof.  A  glazed  hinged  iron  cover 
is  provided.  Other  Kesnor  specialities  are  a  patent  elevator  con- 
troller, push-buttons  and  relays,  gate  locks  and  other  elevator 
fittings. 


The    Metric    System, — The   adoption  by    the  Board 

of  Trade  of  the  metric  carat  of  200  milligrams,  in  place  of  the  old 
English  carat — which,  in  harmony  with  our  other  brain-twisting 
units,  was  defined  by  the  trade  by  the  extraor<1inary  relation  151^ 
carats  =  1  oz.  troy — marks  another  step  towards  the  rationalisa- 
tion of  our  weights  and  measures.  The  old  carat  was  equal  to 
203*6  milligrame. 
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Sunderland  District  Electric  Tramways,  Ltd.,  v. 

Newcastle-dpon-Tyne  Elkctbic  Supply  Co.  and  the  County 

OP  Durham  Electric  Power  Supply  Co. 

In  the  Chancery  Division  Mr.  Justice  Sarpant  on  Friday,  October 
23rd,  heard  a  motion  in  this  action,  by  which  the  plaintiffs  Fouf^ht 
an  injunction  to  restrain  the  defendants  from  cutting  off  the  supply 
of  electrical  energry  to  their  trams. 

Mr.  Mark  Rosier,  K.C,  with  Mr.  Wheeler,  on  behalf  of  the 
plaintiffs,  said  that  he  was  apkingr  his  Lordship  to  continue  an  in- 
junction which  had  been  granted  ex  parte,  and  which  had  so  far 
saved  these  tramways  from  being  stopped. 

Mr.  Martelli,  K.C,  who  represented  the  defendantp.  said  that 
they  had  no  desire  whatever  to  stop  the  plaintiffs'  tramways,  but 
they  had  been  supplying  the  plaintiffs  for  a  very  considerable 
time  with  electric  energy,  and  had  not  got  any  payment  for  it. 
The  question  between  the  parties  was  really  one  of  price,  and  the 
plaintiffs  had  paid  the  defendants  nothing  since  January  last, 
though  they  had  gone  on  taking  their  electrical  energy  from  them. 
According  to  the  defendants'  calculations  the  plaintiffs  owed  them 
£1,800,  and  even  deducting  £700,  which  was  the  amount  the 
plaintiffs  disputed  that  they  owed,  there  would  be  still  due  and 
owing  to  the  defendants  a  sum  of  £1,100.  If  this  injunction 
was  to  be  continued,  he  asked  that  there  should  be  a  speedy  trial,  as 
it  was  not  fair  that  the  defendants  should  be  kept  out  of  their 
money  longer  than  could  possibly  be  helped.  On  any  footing  they 
were  entitled  to  £1,100. 

Mr.  Justice  Sargant  said  he  did  not  see  how  he  could  go  on 
preventing  them  from  cutting  off  the  supply  unless  they  were  paid 
for  it. 

Mr.  Martelli  said  that  was  all  they  desired. 
Mr.  Romer  said  the  plaintiffs  were  anxious  to  pay  for  the  supply, 
and  had  been  so  for  a  long  time,  and  he  objected  very  strongly  to 
Mr.  Martelli  making  these  remarks  if  the  motion  was  not  to  be 
gone  into.  If  Mr.  Martelli  desired  to  make  such  statements,  he 
must  put  in  some  evidence.  He  had  no  objection  to  the  motion 
standing  over  to  enable  the  defendants  to  file  evidence. 

Mr.  Martelli  said  that  if  his  Lordship  could  see  his  way  to 
give  them  an  early  trial,  the  defendants  were  quite  willing  to  go 
on  supplying  the  energy  until  the  trial. 

His  Lordship  asked  whether  it  was  a  case  that  could  be  heard 
without  pleading?. 

Mr.  Romer  thought  it  would  be  better  to  have  pleadings. 
Mr.  Martelli  thought  it  was  a  case  that  might  have  been 
hurried  on,  the  injunction  being  continued  in  the  meantime,  and  the 
plaintiffs  undertaking  in  damages. 

His  Lordship  said  that  of  course  he  had  not  yet  heard  the  evidence 
before  him,  but  it  was  very  unlikely  that  he  would  compel  the 
defendants  to  go  on  supplying  this  electrical  energy  unless  they 
were  paid  for  it. 

Mr.  Romer  said  that  the  plaintiffs  were  quite  prepared  to  pay 
the  price  that  they  had  been  paying  during  the  last  three  years. 
The  defendants  said  they  wanted  more,  and  would  cut  off  the 
supply  unless  the  plaintiffs  paid  more.  The  plaintiffs  would  be 
content  if  defendants  would  go  on  supplying  at  the  old  rate. 

Mr.  Martelli  said  that  they  were  quite  willicg  to  go  on 
supplying  on  those  terms  until  the  trial  if  the  time  was  reasonably 
short.  They  would  go  on  supplying  on  those  terms  up  to 
Christmas. 

His  Lordship  said  he  was  prepared  to  hear  the  action  before 
Christmas. 

Mr.  Romer  thought  he  would  like  to  know  more  about  the  case 
before  assenting  to  a  speedy  trial.  It  was  an  important  question, 
and  one  that  ought  not  to  be  rushed  on,  and  he  suggested  that  the 
motion  thould  stand  for  a  we(k  to  enable  the  plaintiffs  to  see  the 
defendants'  evidence.  They  were  quite  willing  to  pay  for  the 
supply  at  the  original  rates. 

Mr.  Martelli  assented  to  an  adjournment,  and  the  motion  was 
directed  to  stand  over  until  to-day  ^(Friday). 


OsRAM  Lamp  Works,  Ltd.,  r.  Yorkshire  Ixcakdescent 
Electric  Lamp  Co. 

In  the  Chancery   Division  on  Friday,  Mr.  Justice   Astbury  hesrd 
this  case  on  a  motion  for  an  injunction. 

Mr  Lunqb,  for  the  plaintiff  company,  said  the  motion  was  for 
an  injunction  to  restrain  the  defendants  from  infringing  two 
patents  that  were  the  subject  of  an  action  before  Mr.  Justice 
Warrington.  Mr.  Freest,  who  appeared  for  the  defendants,  had 
now  agreed  with  him  to  give  an  undertaking  in  the  terms  of  the 
notice  of  motion. 

Mr.  Froest  said  the  circumstances  were  these  : — The  defendants 
were  charged  with  infringing  these  lamps.  It  was  true  that  they 
had  made  a  certain  number  of  lamps,  but  they  had  not  made  the 
filaments,  which  they  obtained  from  manufacturers  in  Germany  in 
the  assurance  that  they  did  not  infringe  either  of  the  patents 
When  the  question  was  raised  by  the  commencement  of  this  action, 
at  considerable  expense  the  defendants  went  over  to  Germany  to 
get  the  manufacturers  to  demonstrate  to  them  the  process  by  which 
the  filaments  were  made  under  their  agreement.  The  manu- 
facturers there  flatly  refused  to  do  so.  In  these  circumstances  the 
defendants  had  absolutely  abandoned  the  manufacture  altogether, 
and  they  had  no  intention  to  further  continue  the  manufacture  of 
any  lamp:  from  squirted  filaments.  He  was  prepared  to  give  an 
undertaking  in  the  terms  of  the  notice  of  motion,  and  they  would 


probably  be  able  to  settle  the  whole  in»tt«r,  bo  th^t  hi«  Lordakip 
would  not  be  further  troubled  with  it, 

Mr.  LuNfiK  :  The  order  might  not  be  drawn  up  for  10  d*7«,  in 
order  to  enable  us  to  make  it  perpetoal. 

Ilifl  LoRDsijii-  said  the  order  cfjuld  be  made  perpetoal  if  the 
parties  agreed,  in  the  meantime  the  undertakinj;  woold  be  in  the 
terms  arranged. 

OsBAM  Lamp  Wobk.s,  Ltd.,  r.  The  Ostba  Light  Wobks. 

This  case  was  again  mentioned  upon  motion  to  Mr.  Justice  Joyce, 
in  the  Chancery  Division,  on  Friday,  October  3l6t.  In  the  preriouji 
week  Mr.  Lunge  had  moved  for  an  injunction  on  behalf  of  the 
plaintiffs,  but  some  question  having  ari.'ien  with  ref^ard  to  the 
identity  of  the  lamps  alleged  to  have  been  sold  by  defend&nte  in 
infringement  of  plaintiffs'  patent,  the  matter  stood  over.  Now  Mr. 
Lunge  said  that  both  parties  had  agreed  that  the  motion  shoald 
stand  over  without  prejudice  to  plaintiffs'  rght  to  press  the  motion 
in  case  the  negotiations  now  going  on  came  to  nothing. 


Cable  Accessories  Co.,  Ltd.,  r.  Wardle  Exgineebiho  Co. 

Before  Mr.  Justice  Joyce  in  the  Chancery  Division  on  Friday, 
October  3 1st,  plaintiffs,  of  Britannia  Street  Works,  Tividale,  Staffs., 
moved  in  the  matter  of  the  Patents  and  Designs  Act,  1907,  against 
the  Wardle  Engineering  Co.  Mr.  Tangye,  on  behalf  of  the  plaintiffs, 
said  there  was  a  motion  to  rectify  the  register  by  the  removal  of  a 
design  for  a  form  of  electric  light  reflector. 

His  Lordship  :  Who  is  against  yon  .' 

Mr.  Tangye  :  No  one. 

His  Lordship  :  On  what  ground  do  you  propose  to  rectify  .' 

Mr.  Tangye  :  Anticipation.  The  design  was  registered  in  1910. 
and  the  defendants  brought  an  action  against  us  for  infringement. 
The  writ  was  issued  on  April  15th,  but  the  defendant  committed 
suicide  by  craving  leave  to  discontinue,  and  now  comes  the  counter- 
blast. 

Proceeding,  Counsel  said  he  had  uncontradicted  evidence  of 
anticipation,  and  the  defendants  had  written  saying  that  they  would 
not  oppose  the  application. 

His  Lordship  :  You  may  take  the  order. 


Elland  District  Council  v.  Harling. 

Judgment  was  delivered  at  the  Halifax  County  Court  on  Friday, 
October  3 1st,  by  his  Honour  Judge  Longstaffe,  in  a  case  where  the 
Elland  District  Council  claimed  £21  8s.  Id.,  from  a  carrier  named 
John  Harling,  of  Elland,  for  damage  to  an  electric  light  standard 
on  Elland  Bridge.  The  facts  of  the  case  were  that  whilst  the 
defendant  was  crossing  the  bridge  on  March  ISth  last  with  his 
horse  and  cart  the  vehicle  collided  with  the  standard,  which  stood 
partly  on  the  pavement  and  partly  in  the  road,  and  knocked  it  down. 
His  Honour,  in  delivering  judgment  for  the  plaintiff  Council,  said 
the  only  point  to  decide  was  one  of  liability.  He  was  not  told 
what  right  the  plaintiffs  had  to  place  the  standard  where  it  was. 
The  standard  had  stood  in  the  same  position  for  a  number  of 
years,  and  the  defendaut  had  used  the  bridge  frequently.  The 
defendant  could  not  shelter  himself  behind  the  fact  of  any  trespass 
on  the  part  of  the  Council.  He  ought  to  'cave  taken  pains  to  see 
that  the  rear  of  his  cart  did  not  collide  with  the  standard.  If  the 
standard  was  so  rotten  that  it  tumbled  to  pieces,  he  thought  it  was 
time  the  Council  put  up  a  proper  standard.  He  refused  to  allow 
costs.  

Collikbv  Electrician  Fined. 

James  McXeil,  colliery  electrician,  Wishaw,  appeared  before 
Sheriff  Shennan,  at  Hamilton,  and  admitted  a  contravention  of  the 
Mines  Act.  The  complaint  bore  that  he  bad,  in  Da'zell  and  Broom- 
side  Colliery,  between  March  15th  and  April  loth,  failed  to  make  a 
thorough  examination  of  all  the  electrical  apparatus  in  the  said 
colliery  (including  the  testing  of  earth  corductors  and  metallic 
coverings  for  continuity)  as  often  as  necessary  to  prevent  danger. 
After  hearing  a  statement  by  an  agent  in  extenuation  of  the 
offence,  the  Sheriff  imposed  a  fine  of  £2,  with  the  option  of 
10  days'  imprisonment,  remarking  that  he  hoped  the  case  would  be 
a  warning  to  others. 

A.  G.  Hudson  A:  Co.  r.  Barnard. 

In  the  City  of  London  Court,  on  Monday,  before  his  Honour  Judge 
Lumley  Smith,  K.C,  plaintiff?,  electrical  engineers.  8.  Well  Court, 
Bow  Lane,  E.C  ,  sued  Mr.  K.  Barnard,  solicitor,  15,  Finsbury  Circus, 
for  jCttl  Itij".  lOd.  for  eUctrically  wiring  the  defendant's  house  at 
Bexley  Heath.  Mr.  Wertheimer  appeared  for  the  plaintiffs,  and 
Mr.  Stuart  Bevan  for  the  defendant.  Defendant  admitted  owing 
£44  ISs.  Id.,  which  had  been  paid  into  Court. 

Mr.  Wertheimkr  said  that  the  defendant  told  the  plaintiffs  that 
all  fittings  and  wires  would  be  suvpHed  by  himself,  and  plaintiffs' 
business  was  simply  to  fit  up  the  installation.  A  good  many 
things  were  bought  from  the  General  Electric  Co.,  Ltd.  Defendant 
made  an  appointment  to  go  there  with  Hudson,  the  plaintiff,  so  that 
the  defendant  could  select  the  fittings  himself.  The  gcods  that 
were  ordered  in  that  way  were  debited  to  the  plaintiff.  There  was 
a  substantial  discount  allowed  in  the  trade  to  persons  who  were  in 
it,  but  not  to  people  who  were  outside  of  it.  It  waa  generally 
20  per  cent.,  and  5  per  cent,  in  the  electrical  trade.  When  the 
electrical  fittings  had  been  supplied  and  all  the  work  done, 
defendant  said,  '  I  am  not  going  to  pay  you  for  these  fittings."  and 
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he  tried  to  get  a  big:  discount  from  the  General  Electric  Co.  The 
company  said  they  were  a  wholesale  house,  and  that  they  could 
not  supply  the  members  of  the  public  at  wholesale  prices.  Then  it 
was  arrang:ed  that  the  General  Electric  Co.  should  chargre  the 
plaintiff,  and  that  he  would  thus  gret  the  discount  allowed.  When 
the  account  was  sent  in  by  the  General  Electric  Co.  defendant  was 
not  satisfied,  as  he  wanted  ;!3  per  cent,  discount  cff  Osram  lamps, 
while  the  members  of  the  trade  only  ^ot  20  per  cent.  The  General 
Electric  Co.  said  they  could  not  allow  that,  that  they  would  get 
into  trouble  with  other  houses  in  the  trade,  that  they  were  a  whole- 
sale house,  that  they  had  supplied  the  gfoods  to  the  plaintiff,  who  must 
pay  for  them,  and  then,  of  course,  the  plaintiff  would  get  the 
discounts.  Plaintiff  had  paid  the  General  Electric  Co.,  and  now 
wanted  the  defendant  to  recoup  him,  but-  not  less  the  discounts. 
Plaintiff's  undertaking  was  to  wire  the  house,  and  he  was  to  be 
paid  i£3-t  10s.  plus  £2  3s.  for  extras.  Defendant  now  said  he 
bought  direct  from  the  General  Electric  Co.,  but  the  company 
denied  that. 

Mr.  Bevan  said  the  defendant  had  sent  his  cheque  direct' to  the 
General  Electric  Co.  after  deducting  the  discount,  and  they  kept 
it  for  a  month,  but  on  the  instigation  of  the  plaintiff  the  company 
sent  it  back  to  the  defendant  and  took  the  payment  from  the 
plaintiff,  which  they  were  quite  unauthorised  to  do. 

Judge  Lumley  Smith  pointed  out  that  at  present  the 
defendant  had  got  his  fittings  and  had  paid  no  one  for  them. 

Mr.  Bevan  said  the  plaintiff  had  been  paid  for  all  the  wiring 
he  did. 

Judge  Lumley  Smith  :  How  is  the  plaintiff  to'get  his  money 
back  ' 

Mr  Bevan  :  He  had  no  business  to  have  paid  it. 

Judge  Lumley  Smith  :  Must  he  lose  his  money  ? 

Mr.  Bevan  said  the  plaintiff  must  arrange  that  with  the  General 
Electric  Co.     Defendant  was  defending  the  case  on  principle. 

Mr.  Wertheimer  said  that  was  why  the  plaintiff  had  brought 
it.  It  was  a  matter  of  great  importance  to  the  trade.  Every  firm 
in  the  trade  would  be  boycotted  if  they  gave  a  solicitor  33  per 
cent,  discount  on  Oeram  lamps. 

Mr.  Hudson  was  called,  and  said  the  General  Electric  Co.  gave 
him  20  per  cent,  on  lamps,  and  the  defendant  wanted  33  per 
cent. 

Mr.  Bevan  said  the  General  Electric  Co.  had  supplied  the 
defendant  for  years,  and  had  given  him  the  usual  trade  discount, 
and  the  defendant  resented  the  plaintiff  interfering  between  him 
and  the  company. 

Plaintiff  :  The  General  Electric  Co.  do  not  give  discounts  to 
private  customers. 

Judge  Lumley  Smith  :  Most  wholesale  houses  say  that  they 
will  not  deal  with  private  people,  but  they  always  do  so. 

William  Venus,  sub-manager  of  the  accessories  department  of 
the  General  Electric  Co.,  said  he  remembered  the  plaintiff  coming 
with  the  defendant  to  select  fittings,  which  were  supplied.  His  com- 
pany supplied  their  goods  through  contractors  and  not  to  private 
persons.  If  they  supplied  to  private  persons  it  would  be  at  retail 
prices  only.  They  allowed  5  per  cent,  for  cash  or  2j  monthly  to 
retail  customers.  The  defendant  wanted  to  take  off  33  per  cent, 
and  5  per  cent,  for  cash  for  Osram  lamps.  They  only  allowed  the 
trade  20  per  cent,  and  5  per  cent.  As  the  defendant  did  not  pay 
the  full  amount  of  the  account  they  returned  his  cheque.  They 
had  never  debited  the  defendant  with  the  goods.  In  cross- 
examination,  he  said  they  would  not  have  treated  the  defendant 
as  a  trade  customer  without  the  introduction  of  the  plaintiff  or 
someone  in  the  trade,  and  then  the  man  in  the  trade  would  get  the 
discount. 

Mr.  Bevan  :  If  Mr.  Barnard  had  come  in  and  said,  "  Charge 
these  to  my  account,"  the  contractor  would  get  nothing  ? — Witness : 
We  should  make  some  other  arrangement.  The  contractor  would 
have  had  his  account  credited  with  the  discount.  If  we  supplied 
Mr.  Barnard  with  the  fittings  at  retail  prices  and  Hudson  carried 
out  the  work,  the  contractor  would  get  the  discount  from  the 
goods. 

You  would  give  him  a  commission  ? — Yes. 

If  Mr.  Barnard  had  come  in  and  ordered  the  goods,  and  said, 
"I  have  a  friend  in  the  trade,  you  have  always  given  me  the  trade 
discount  before,"  you  would  have  given  it  to  him  ? — Not  unless  he 
had  proof  to  that  effect. 

Time  after  time  the  year  before  last  did  you  not  serve  Mr. 
Barnard  with  electrical  goods  ? — I  served  Mr.  Barnard  with  many 
things,  but  not  in  the  name  of  Barnard,  as  you  will  see.  They 
were  in  the  name  of  Crowdy,  of  Swindon.  He  is  entitled  to  trade 
terms,  and  he  is  a  motoiman.  I  see  hundreds  of  customers  in  the 
course  of  a  week. 

You  supplied  him  on  his  saying  he  knew  Crowdy  ? — If  a  cus- 
tomer comes  in  with  a  bill  with  a  trade  discount  off,  we  cannot 
dispute  the  fact  that  he  is  in  the  trade.  We  cannot  say  he  is  not  in 
the  trade. 

Judge  Lumley  Smith  said  he  observed  that  the  bill  was 
made  out  to  Crowdy  and  that  "  Barnard  "  was  at  the  top. 

Mr.  Bevan  :  You  were  content  in  the  past  days  to  serve  the 
defendant  under  the  protection  of  Mr.  Crowdy,  and  give  him  the 
trade  discount  / — Yes,  thinking  Mr.  Barnard  was  Crowdy.  I  knew 
at  a  later  date  that  he  was  not  Crowdy  when  he  brought  the  bills 
and  showed  the  trade  terms. 

Judge  Lumley  Smith  said  if  the  defendant  succeeded  in  that 
action,  the  General  Electric  Co.  might  sue  him  for  the  discounts  he 
had  received.  He  did  not  say  they  would  succeed,  but  there  would 
be  the  risk. 

Mr.  Bevan  said  the  defendant  would  rather  pay  the  retail  price 
to  the  General  Electric  Co.  than  have  that  sort  of  thing  going  on 
by  which  the  plaintiff  attempted  to  rig  the  thing  to  get  the  dis- 
count when  he  was  not  entitled  to  it. 


In  re-examination.  Witness  said  he  believed  the  plaintiff  was  the 
buyer,  and  not  the  defendant,  when  they  came  to  him. 

Mr.  Thomas,  chief  accountant  to  the  General  Electric  Co.,  Ltd., 
was  called  to  give  evidence  as  to  the  cusbum  of  the  electrical  trade 
in  regard  to  discounts  for  private  customers  and  other  people  in  the 
trade,  when  Mr.  Bevan  objected. 

The  Witness  said  they  never  allowed  the  same  discount  to 
private  customers  as  to  those  in  the  trade.  There  was  a  Con- 
tractors' Association  to  which  all  wiring  contrractjoxs  belonged,  and 
if  his  company  gave  any  outsider  a  trade  discount,  the  contractors 
would  naturally  complain  to  the  Association. 

Mb.  Wertheimer  :  And  you  would  be  boycotted  .*— Witness  : 
Absolutely.p 

In  cross-examination,  the  Witness  said  he  would  supply  a  private 
customer,  but  the  man  in  the  trade  who  introduced  the  customer, 
would  get  the  discount. 

Mr.  Bevan  :  A  trade  introduction  gets  a  private  person  trade 
terms  ? — Yes. 

Judge  Lumley  Smith  :  What  does  the  trade  introducer  get. 
Does  he  get  anything  ?  Supposing  amansajs,  "I  am  introduced 
by  Crowdy,"  and  he  gives  an  order,  would  you  allow  him  the  trade 
discount  ' — If  this  customer  wanted  to  pay  cash  and  he  took  the 
goods  away,  if  we  were  doubtful  whether  this  man  was  to  have  the 
discount  we  would  get  into  communication  with  Crowdy,  but  if 
we  had  an  understanding  with  Crowdy  that  he  wanted  his  cus- 
tomer to  have  the  trade  discount,  we  would  charge  it  under  Crowdy's 
name  and  let  the  customer  have  the  discount. 

Otherwise  you  would  send  Crowdy  a  credit  note  ? — Yes. 

The  defendant,  Mr.  Barnard,  said  he  had  bought  various  goods 
from  the  General  Electric  Co.  during  the  past  few  years.  Crowdy 
had  mentioned  the  General  Electric  Co.,  but  he  also  knew  the 
company  quite  apart  from  Crowdy.  He  had  had  many  dealings 
with  the  company,  as  well  as  with  other  electrical  companies. 
Venus  always  knew  he  was  Barnard  and  not  Crowdy.  In  fact,  he 
used  to  chaff  Venus  about  his  name.  He  was  running  in  and  out 
buying  different  goods  for  experiments  and  for  electric  lighting. 
He  was  a  practical  electrician  in  an  experimental  way  for  his  own 
recreation.  With  regard  to  the  goods  sued  for,  ixe  made  no  appoint- 
ment to  meet  the  plaintiff.  Plaintiff  could  not  supply  him,  and  he 
had  made  up  his  mind  to  deal  with  the  General  Electric  Co.  He 
examined  the  fittings  he  wanted  and  bought  them.  Hudson  had 
no  authority  to  pay  the  company.  In  cross-examination  witness 
said  he  did  not  expect  to  get  the  trade  discount. 

Mr.  Wertheimer  :  Why  did  you  take  off  the  discount ' — In 
their  account  they  offered  the  discount. 

You  took  the  trade  discount  off  / — Yes,  I  had  always  been  allowed 
it.     I  paid  the  bill  in  the  ordinary  way. 

Judge  Lumley  Smith  said  the  question  in  dispute  was  whether 
defendant  bought  the  fittings  of  the  General  Electric  Co.  or  whether 
the  plaintiff'  did.  Everybody  who  had  his  house  wired  for  electric 
light  went  to  choose  the  fittings.  On  the  whole  he  believed  the 
defendant  bought  the  fittings  direct  from  the  General  Electric  Co. 
The  rest  of  the  case  was  a  scramble  for  the  discount.  Venus 
wanted  it  for  the  plaintiff,  and  he  invoiced  the  goods  to  Hudson, 
and  Hudson  pocketed  the  discount.  On  the  whole  he  believed  the 
defendant  was  in  the  right.  Hudson  had  not  satisfied  him  that 
he  sold  ihe  fittings  or  was  entitled  to  charge  for  them.  That  was 
all  he  had  to  decide.  Whether  the  defendant  would  have  to  pay 
the  full  amount  without  the  discount  was  no  business  of  his  (the 
Judge's).  The  result  was  that  the  £.ii  18?.  Id.  paid  into  Court 
was  enough.  Plaintiff  would  have  his  costs  up  to  October  31st  the 
time  of  the  last  payment  into  Court,  and  defendant  would  have 
the  general  costs  of  that  day's  trial. 


BUSINESS  NOTES. 


Trade  Announcements.— The    "  K.S.B. "  Manli-ac- 

turing  Co.,  of  Sheffield,  have  opened  a  branch  office  at  11,  Queen 
Victoria  Street,  London,  E.C..  where  they  will  hold  a  stock  of 
their  Klein  pumps,  fittings  and  other  specialities.  Lists  have  been 
received  from  the  firm. 

The  head  office  of  the  Tudor  Accumulator  Co.  will,  on  Monday 
next,  10th  inst.,  be  removed  to  3,  Central  Buildings,  Matthew 
Parker  Street,  Wfstminster,  S.W.    Telephone  :  2, GOO  Victoria. 

Messes.  John  Boyd  &  Son,  electricians,  have  transferred  their 
office  and  showroom  from  67,  Chapel  Street,  to  5c,  Hoghton  Street, 
Southport.  The  workshops  in  the  rear  of  57,  Chapel  Street  are 
retained  by  the  firm. 

Messrs.  Jajies  Booth  &  Co.,  Ltd.,  of  Sheepcote  Street  Tube 
and  Rolling  Mills,  Birmingham,  have  appointed  their  Mr.  Aldam 
as  joint  agent  with  Mr.  Prideaux,  who  for  a  long  period  has  acted 
as  their  agent  in  London.  This  alteration  has  been  necessitated  by 
the  growth  of  the  London  business.  The  above  gentlemen  will 
carry  on  the  sgency  at  95,  Hatton  Garden,  E.C.,  under  the  style  cf 
Prideaux  &  Aldam.     Telephone  :  ''  Holborn,  4  738." 

U.S.  TariflF  Revision. — "\Ye  have  t-eceived  from  Messes. 

R.  F.  Downing  &  Co.,  tariff  experts,  a  copy  of  a  pamphlet  which 
they  have  just  published,  giving  the  United  States  duty  rate  on 
every  article  mentioned  in  the  old  United  States  Customs  Tariff,  and 
comparing  this  in  a  parallel  column  with  the  duty  under  the  new 
tariff  which  became  a  law  on  October  -itb.  Manufacturers  and 
exporters  among  our  readers  who  wish  to  send  goods  to  the  United 
States  can  have  a  copy  of  this  useful  90-page  publication  free  on 
application  to  the  firm  at  17  and  18,  Qarlick  Hill,  London,  £.C> 
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lead. — In  their    report  dated  November  Ist,  Messrs. 

James  FosTKR  k  Co.  state: — "  Closingr  prices  last  were,  October, 
£20  Is.  3d.  ;  November,  £19  128.  M.  ;  December,  £19  28.  «d.  ;  and 
January,  £18  128.  6d.  We  have  had  a  h^avy  appreciatirn  in  values 
this  week,  the  cloBinfr  prices  beinp,  October,  £20  12»i  6d.  ;  Novem- 
ber, £20  10.S.  :  December,  £20  ;  and  January,  £19  lOs.,  or  a  rife  of 
lOs.  to  17r.  6d.  per  ton  on  the  week.  There  is  no  relief  to  the  con- 
tinued scarcity  of  prompt  lead,  and  altbcnph  there  is  a  large 
quantity  due  at  the  end  of  mxt  week,  little  of  it  will  come  on  to 
the  market,  but  it  will  relieve  presbinpr  necegsities.  The  export 
demand  continues,  and  a  large  business  has  been  done  right  up  to 
January.  Consumers  have  bought  freely  October  shipment  load, 
and  some  of  them  are  in  deeperate  straits  for  want  of  immediate 
supplies.  The  position  of  lead  supplies  grows  more  serious  every 
week.  It  is  generally  attributed  to  Mexico,  and  although,  no  doubt, 
the  practical  stoppage  of  smelting  in  that  country  for  several 
months  has  added  much  to  a  position  already  serious,  it  must  not  be 
overlooked  that  for  two  years  past  we  have  had  a  constantly 
recurring  difficulty  in  meeting  the  requirements  of  consumption. 
As  we  have  frequently  stated,  the  world's  production  of  lead  has 
in  the  10  years  ending  December,  1912,  increased  by  only  Ho  per 
cent,  per  annum  which  in  itself  is  quite  suiHcient  to  account  for  the 
fact  that  all  the  large  stocks  in  public  warehouses  here  and  else- 
where (in  London  and  New  York  alone  in  1911  there  were  about 
50,000  tons  in  warehouses),  as  well  as  the  normal  stocks  in  con- 
sumers' hands,  have  gone  into  consumption.  The  market  closes 
very  strong  with  prices  at  the  top  of  the  week — English  lead,  £21." 

Arjrentine    Tranicar    Lightinjr. — The  accompanying 

illustration  shows  the  interior  of  one  of  the  coaches  belonging  to 
the  Anglo- Argentine  Tramway  Co.     We  understand  that  all  cars 


M«z«n  ; 
TraoB- 

tbe 


rn 


October, 
Govern - 


Electrification  of   the   French   State  Railways  by  A.  N. 
Petrol-electric    Motor   VehideH,    by  J.    B.  G.    Dtmoiwaa  ; 
mission    of    Electrical    Energy    by    ContiiJOouB    Current 
SerifS  System,  by  J.  S.  High  field  ;  Elec'ric  TrantmiMion  of 
by  Alternating  Currents  at   vtry  High   Prew'ure,  by  M.  I 
Neon  Lighting,   by  G.  Claude;  Mechanical  Dtyicen  in  T^ 
Exchanges,  by  W.  Slingo  ;  WireIe^H  Telegraphy  and  Time 
by  Commandant  G.  A.  Ferrie  ;  Electric  Locomotivea,  by  F. 
Efficiency  of  the   Polyphase   Induction  Motor,  by  A.  K.    Kr-ang  , 
Compensation  Apparatus  for  Telephonic  Meaenrementi!,    by  A.   K. 
Erlang.     .Vlso  "  List  of  Members  and  Officeni,  1913." 

''Journal  of  the  Society  of  Engineer?. '  Vol.  IV,  No.  10,  October, 
1913.     London  :  The  Society.     Price  Is.  3d. 

'  Abstract  of  Current  Decis'ons  on  Mines 
1912.  to  March,  1913."    By  J.  W.Thompeon. 
ment  Printing  Office. 

"  Priirppfhn(/s  of  the  American  Society  of  Civil  Engineer*.'' 
Vol.  XXXIX,  No.  8.     October,  1913.     New  York  :  The  Society. 

''Journal  of  the  American  Institute  of  Architect*."  VoL  I, 
No.  9.  September,  1913.  Washington:  The  InBtitate.  Price 
20  cents. 

"Science  Abstracts."  Vol.  XVI,  Part  10.  October  27th,  1913. 
London  :  E.  &  F.  N.  Spon,  Ltd.     Price  Is.  6d.  net  each. 

Messrs.  Wm.  Dawson  &  Sons,  Ltd.,  of  Cannon  House,  Bream's 
Buildings,  London,  E.C.,  have  issued  a  new  booklet,  in  which  are 
set  out  very  clearly  the  subscription  rates  for  a  host  of  British  and 
foreign  journals.  We  are  sure  that  this  list  should  be  of  service  to 
many  of  our  readers  at  home  and  abroad. 

'Natural  Sources  of  Energy."'  By  A.  H.  Gibson.  '913. 
London  ;  Cambridge  University  Press.     Price  Is.  net. 

Works  E  vteDSion. — In  the  accompanying  picture  we  show 
a  part   of  the  extension  recently   carried    out   at  the   works   of 


and  Mining, 
Washington  : 
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belonging  to  this  company  have  been  fitted  with  Osram  lamps  of 
the  standard  100-volt  type,  manufactured  and  supplied  by  the 
General  Electric  Co.,  Ltd.,  of  London. 

Edison  Electric  Vehicles.— Owing  to  extending  busi- 
ness, Messes.  Edison  Accumulators,  of  49,  Old  Bond  Street, 
London,  W.,  have  taken  larger  premises  and  have  secured  the  whole 
of  the  building,  1,  King  Street,  and  2  and  3,  Duke  Street,  St. 
James',  which  embraces  an  area  of  12,000  sq.  ft.  These  premises 
will  be  known  as  Edison  Building.  The  firm  are  exhibiting  a  2-ton 
van  at  the  Brewers'  and  Allied  Trades  Exhibition  at  the  Agricul- 
tural Hall,  which  opened  on  Saturday,  the  1st  inst.,  and  at  the 
Motor  Show  at  Olympia,  on  the  stand  of  Messrs.  Arrol  Johnston,  of 
Paisley,  they  are  showing  a  three-passenger  Edison  accumulator 
car,  built  by  them,  and  a  number  of  similar  vehicles  outside  for 
demonstration  purposes.  On  the  new  premises  mentioned  above, 
showroom  accommodation  is  provided  for  displaying  the  various 
types  of  pleasure  and  commercial  cars,  especially  the  latter.  In 
regard  to  the  progress  being  made  with  vehicles  equipped  with 
the  Edison  battery,  a  repeat  order  has  been  received  from  Messrs. 
Liberty  for  two  more  vans.  This  firm  has  proved  the  advantages 
of  the  electric  vehicle.  Amongst  new  customers  may  be  mentioned 
Messrs.  Pullars,  of  dye  work  fame,  who  have  placed  an  order  for  a 
1-ton  van  for  use  in  the  London  area.  The  Stratrord  Co-operative 
Society  have  also  placed  an  order  for  a  1-ton  van,  and  in  addition 
the  Ilford  Borough  Council  has  ordered  a  tower  wagon  for  use  on 
its  tramway  and  lighting  systems. 

Book  Notices.  —  '*■  Journal  of  the  Institution  of 
Electrical  Engineers."  Vol.  LI.,  No.  202.  London:  E.  &  F.  N. 
Spon,  Ltd.  Price  5s.— The  i^sue  for  October,  1913,  contains 
the  following  papers  : — High-tension  Continuous-current  Traction, 
by  L.  GratzmuUer  ;  Single-phase  Traction,  by  M.  Latour ; 
Railway  Electrification  ProbUms  in  the  U.S.A.,  by  H.  Parodi ; 
Eleotrifloation  Schemes  of  the  Midi  Railway,   by  E,  J.  Jullian  ; 


New  Switchgear  Shop  at  Reykolle's. 

Messrs.  Rkyrolle  &  Co ,  Ltd.,  Hebbnrn-on-Tyne.  It  is  a  larg** 
well-lighted  shop,  used  for  the  erection  of  ironclad  and  armoured 
switchgear.  The  extension  was  necessitated  by  the  increased 
demand  forRejrolle  switchgear  embodying  the  "complete  enclosure" 
principle,  with  which  they  have  done  so  much  in  recent  years. 

Bankruptcy      Froceedinjrs.— John      Dale      Nixon 

(trading  as  J.  D.*  Nixon  A:  Co.X  electrical  and  mechanical  engineer, 
t')5.  Mill  Street,  Crewe.— The  adjourned  public  examination  of  the 
above  debtor  was  held  on  Friday  last  at  the  Court  House.  Edleston 
Road,  Crewe.  In  answer  to  the  Official  Receiver,  debtor  stated 
that  the  ranking  liabilities  amounted  to  £1,291.  and  the  assets 
were  estimated  to  realise  £11>^.  He  admitted  that  through  bad 
book-Keeping  he  had  omitted  to  schedule  the  names  of  12  creditors, 
but  the  Official  R-^ceiver  said  the  amounts  were  not  large.  The 
debtor  said  that  prior  to  March.  1910,  he  had  not  been  engaged  in 
business  on  his  own  account.  For  some  years  prior  to  that  date 
he  had  been  in  the  employ  of  various  firms  at  different  periods, 
carrying  on  business  as  electricians  and  motor  manufacturers,  and 
had  also  been  in  the  employ  of  the  L.  \  N.-W.  Railway  Co.  In 
March,  1910.  he  ccmmenced  in  business  on  his  own  account  in 
Mill  Street,  Crewe,  under  the  style  of  J.  D.  Nixon  A:  Co..  without 
capital.  He  had  never  possessed  any  capital  of  his  own.  His 
father  lent  him  £30  at  starting,  and  he  advanced  him  further  sums 
from  time  to  time— altogether  £-132.  His  sister  also  lent  him  £200. 
but  they  had  no  interest  in  the  business.  No  one  but  himself  had 
any  interest  in  the  business.  He  was  on  the  wrrng  side  from  the 
commencement,  and  his  debts,  amounting  to  £1,293,  had  been  eon- 
tracted  with  knowledge  of  his  position.  He  thought  there  was  an 
opening  at  Crewe  for  an  electrical  and  mechanical  engineer,  and 
he  had  gone  on  trading  in  the  hope  that  the  business  would 
improve.  The  Official  Receiver  pointed  cnt  that  his  books  had 
been  imperfectly  kept,  and  the  debtor  admitted  it.  He  had  never 
attempted  to  ascertain  his  financial  position.  He  had  lost  certain 
counterfoil  receipts  since  July,  1912,  and  had  no  record  of  his 
receipts  since  that  time.    The  entnes  he  had  given  in  his  caan 
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statement  were  extracted  from  hia  bank  pass-book.  During  the 
two  years  for  which  particulars  were  asked,  he  had  expended 
£2,272.  There  was  a  sum  of  £ru  which  he  could  not  acoount  for. 
He  admitted  he  had  "cut"  prices  in  order  to  g:et  contracts.  He 
put  his  losses  on  contracts  at  £180,  and  he  had  paid  £200  in  law 
chargres.  The  Official  Receiver  called  attention  to  various  loans 
made  to  the  debtor,  and  losses  on  certain  contractp,  and  asked  him 
if  the  fierures  quoted  did  not  point  to  reckless  trading.  The  debtor 
admitted  they  did.  He  attributed  his  failure  to  loss  on  contracts, 
want  of  capital,  heavy  law  casts  paid  in  respect  of  actions  brought 
against  him  during  the  past  12  months  for  the  recovery  of  the 
amount  of  trade  goods  supplied,  and  insufficient  profit  to  meet 
general  expenses.  There  were  38  creditors  for  fittings,  batteries, 
and  ironmongery,  &c,,  supplied,  amounting  to  £61t)  ;  10  creditors 
for  cash  for  work  done,  repairs,  &c.,  amounting  to  £34  ;  and  three 
creditors  amounting  to  £613.  The  Official  Receiver  said  the  debtor 
had  not  complied  with  the  order  of  the  Court  to  furnish  proper 
accounts.     The  examination  was,  therefore,  adjourned  sine  die. 

Hebbeet  William  Wilson,  28,  Alder  Road,  West  Derby,  Lan- 
caster, consulting  engineer,  &;c. — In  this  matter  accounts  have  now 
been  filed,  and  according  to  these  there  are  net  assets  of  £6,070  to 
meet  liabilities  ranking  at  about  £4,930,  the  estate  disclosing  a 
surplus  of  over  £1,100  on  paper.  At  one  time  the  debtor  carried 
on  business  in  partnership  with  others  as  consulting,  mechanical 
and  electrical  engineers,  but  a  deed  of  dissolution  had  been  entered 
into.  The  deed  provided  that  one  of  the  other  partners  should 
realise  the  assets,  and  this  same  partner  was  to  discharge  all  the 
firm's  liabilities,  the  partners  being  entitled  each  to  draw  a 
stipulated  weekly  sum  so  long  as  there  was  any  surplus  standing 
to  their  credit  in  a  balance-sheet  prepared  at  the  date  of  the  deed 
already  referred  to.  When  all  the  partnership  assets  were  realised 
the  partnership  creditors  were  to  be  paid,  and  the  balance  was  to 
be  utilised  to  repay  each  or  any  of  the  partners  any  sum  that 
might  be  standing  to  his  credit  in  the  capital  account,  and  the 
net  balance  was  to  be  divided  among  the  partners  in  the  same  pro- 
portions as  the  net  profits  to  which  they  were  each  entitled. 
Apparently,  however,  the  debtors  interest  in  this  partnership  had 
been  charged  in  favour  of  several  fully  secured  creditors.  The 
debtor  does  not  admit  insolvency,  and  states  that  his  present  posi- 
tion has  been  brought  about  by  advancing  money  to  others.  One 
creditor  for  over  £38  is  a  cable  manufacturer,  and  the  account  in 
question  is  for  goods  supplied.     The  following  are  creditors  :  — 


Foster,  J.  H..  Liverpool  . .  ,£100 

Hannay,  A.  M..  Liverpool  . .  30 

Abbott,  J,  F.,  Liverpool  ..  45 

Patchell,  W.  H.,  London  . .  20 

Wilson,  M.,  Llandudno  . .  1,430 

Atkinson,  B.  E.,  Liverpool  . .  100 


"  Bankers."  Liverpool  . .  . .  £125 

Ricbard  &  Co.,  Liverpool  ..  33 

Barren  &  Co  ,  Liverpool  . .  82 

Jackson,  F.  W,,  Liverpool  . .  20 

Gultone,  G.  G.,  Prenton  . .  85 

Higson,  P.,  Manchester. .  . .  25 


Fkank  Hucks,  of  75,  Willingdon  Road,  Eastbourne.— At  the 
London  Bankruptcy  Court  last  week,  before  Mr.  Registrar  Hood, 
an  application  was  made  for  discharge  in  this  case.  The  Official 
Receiver  reported  that  the  receiving  order  was  made  on  June  4  th, 
1913,  on  the  debtor's  own  petition.  The  liabilities  expected  to  rank 
against  the  estate  for  dividend  were  returned  at  £777,  and  the 
assets  were  estimated  to  produce  £52.  It  appeared  from  the  bank- 
rupt's statements,  that  having  previously  been  in  employment  he, 
in  October,  1908,  commenced  business  as  an  electrician,  electrical 
engineer  and  contractor,  at  his  father's  office  in  James  Street, 
Camden  Town,  removing  in  May,  1910,  to  18,  Charing  Cross  Road, 
W.C.  From  February,  1911,  until  February,  1913,  he  carried  on 
business  from  his  private  house  at  2,  Adelaide  Road,  Hampstead. 
In  May,  1912,  he  formed  a  company  for  the  purpose  of  making 
aerial  flights,  and  he  was  employed  by  that  company  at  the  date 
of  the  receiving  order  at  a  salary  of  £171  per  annum,  together  with 
the  use  of  a  house  at  Eastbourne.  He  alleged  his  failure  to  have 
been  caused  through  losses  on  contracts  owing  to  his  having  under- 
estimated their  cost,  and  to  ill-health  in  1911.  The  Official 
Receiver  reported  that  the  debtor  had  committed  the  following 
ofifences  against  the  Bankruptcy  Act :— The  bankrupt's  assets  were 
not  of  a  value  equal  to  10s.  in  the  £  on  the  amount  of  his  un- 
secured liabilities  ;  the  debtor  had  omitted  to  keep  proper  books  of 
accounts  ;  and  he  had  continued  to  trade  after  knowing  himself 
to  be  insolvent.    The  discharge  was  suspended  for  two  years. 

Charles  Lewis,  electrical  engineer,  of  Seymour  Grove,  Old 
Trafford,  Manchester,  applied  to  Judge  Mellor  last  Friday  for  his 
discharge  in  bankruptcy.  It  was  stated  that  since  the  receiving 
order  in  January  last,  £410  had  been  paid  to  the  Official  Receiver, 
which  enabled  aU  the  creditors  to  be  paid  20s.  in  the  £,  with 
interest  at  the  rate  of  4  per  cent,  and  left  a  small  surplus  after 
meeting  all  costs.     His  Honour  granted  the  discharge. 

Cataloc^nes  and  Lists.— The  Electrical  Co.,  Ltd., 

122-124,  Charing  Cross  Road,  London,  W.C— Catalogue  of  92  pages 
containing  full  descriptive  particulars,  with  excellent  illustrations 
in  colour,  of  their  various  types  of  meters  for  all  conditions  of 
service.  They  include  c.c.  ampere-hour  and  vPatt-hour  meters  ; 
s.p.  AC.  meters  ;  polyphase  meters  ;  pre-payment,  two-rate  and 
other  meters  for  special  systems  ;  and  testing  apparatus  and  equip- 
ment. Some  pages  at  the  end  are  occupied  with  notes  on  testing 
meters,  method  of  calibration,  and  diagrams  of  service  line  con- 
nections. 

Messrs.  Siemens  Bbos.  &  Co.,  Ltd.,  Electric  Appliances 
Department,  Caxton  House,  London,  S.W.— Reprint  No.  542a  con- 
tains a  full  description,  with  excellent  illustrations  (interior  and 
exterior  views)  of  their  boiler-feed  disk  water  meters  for  hot 
water. 

Messrs.  W.  A.  Walbee  &  Co.,  38,  Victoria  Street,  London, 
S.W.— Catalogue  No.  SI  (16  pages)  contains  particulars  of  the 
"Victor"  and  "Vilvalle"  oil,  gas  and  petrol  engines,  horizontal 
and    vertical    types,    for    el««tric    lighting,    pumping   and   other 


service.  Constructional  details,  sizes,  speeds,  weights,  dimensions, 
code-words  and  prices  are  given. 

The  Bastian  Electric  Heating  Synd.,  Ltd.,  185,  Wardour 
Street,  London,  W. — A  cosy  and  homely  postcard  showing 
toasting  operations  in  progress  with  the  aid  of  the  '"  real  red  heat" 
of  a  Baslian  heater.  The  same  picture  is  being  reproduced  as  a 
showcard  measuring  18  in.  x  14  in.,  and  contractors  and  others 
interested  should  write  for  copies. 

The  Endolithic  Manufacturing  Co.,  Ltd.,  61i,  Fore  Street, 
London,  B.C. — -Specimen  list  of  labels  in  ivory,  bone,  metal,  &c.,  for 
electrical  and  motor-car  purposes. 

Messrs.  Baxendale  &  Co.,  Ltd.,  Miller  Street,  Manchester. — 
Catalogue  (No.  11,012)  of  80  pages,  containing  illustrations  and 
particulars  of  a  wide  range  of  electric  light  supplies — incandescent 
lamps,  lampholders,  ceiling  roses,  switches,  cut-outs,  switch  and 
fuse-boards,  meters,  wires  and  cables,  conduit  and  fittings,  kc. 
Prices  are  set  out  in  detail.  A  separate  supplementary  list  of  four 
pages  deals  similarly  with  some  electric  light  and  power  accessories 
— main  switches,  ironclad  cut-outs,  and  other  manufactures. 

Messrs.  Mitchells,  Ashworth,  Stansfield  &  Co.,  Ltd.,  23 
and  24,  Old  Bailey,  London,  E.C. — Illustrated  circular,  giving 
extracts  from  a  number  of  users  of  their  "  Mascolite  "  for  reducing 
vibration,  &c.,  of  engine  foundations,  &c. 

Messrs.  Adnil  Electric  Co.,  Ltd.,  Adnil  Building,  Artillery 
Lane,  London,  EC. — Monthly  stock  list  of  c.c.  and  A  c.  motors, 
dynamos,  and  portable  electric  tools.  These  lists  will  be  forwarded 
reg'ilarly  on  application. 

Messrs.  Steel  Tubes  and  Conduits  Co.,  Alice  Street, 
Keighley. — Price  leaflet  respecting  "Stacc"  continuity  fittings, 
and  stamped  steel  slip  fittings  ;  ako  one  relating  to  tests  of  these 
fittings. 

Dissolutions  and  Liquidations. — The  Pure  Lubri- 
cating Oil  Co.,  Ltd. — This  company  is  winding  up  voluntarily, 
with  Messrs.  C.  J.  Marshall,  of  Effingham  House,  Arundel  Street, 
London,  W.C,  and  C.  E.  Peczenik,  of  11,  Pancras  Lane,  London, 
E.G.,  as  joint  liquidators.  A  meeting  of  creditors  was  called  fcr 
November  6th  at  11,  Pancras  Lane,  London,  E.C. 

Clive  &  Co.,  electrical  engineers,  High  Street,  Sutton  Coldfitld. 
— Messrs.  E.  G.  Todd  &  L.  A.  Evans  have  dissolved  partnership. 
Mr.  L.  A.  Evans  will  attend  to  debts  and  carry  on  the  business. 

The  Accessories  Manufacturing  Co.,  Ltd.,  11,  Dean  Street, 
London,  W. — A  meeting  of  creditors  is  called  for  November  14th 
at  9  and  10,  Pancras  Lane,  E.G.  Statements  of  claims  to  be  tent 
to  Mr.  H.  A.  McCann,  the  liquidator,  at  that  address. 

OzoNAiE,  Ltd. — This  company  having  gone  into  voluntary  liquid- 
ation for  the  purpose  of  reconstruction  and  sale  to  a  new  company, 
whose  prospectus  is  referred  to  in  our  "'  City  Notes  "  to-day,  a  meeting 
of  creditors  is  to  be  held  on  November  14th  at  9G,  Victoria  Street, 
S.W.  Mr.  T.  S.  Wederell  is  liquidator.  The  business  will  be  con- 
tinued at  96,  Victoria  Street,  S.W. 

Francis  Reade  &  Co.,  35,  The  Broadway,  Church  End,  Finchley, 
— Messrs.  F.  S.  Ashdown  &  C  H.  M.  A.  Vere  have  dissolved 
partnership.  Mr.  C  H.  M.  A.  Vere  will  attend  to  debts  and  carry 
on  the  business  under  the  same  style  and  at  the  same  address. 

Japan. — A  large  and  increasing  trade  is  taking  place  io 
electrical  machinery  and  apparatus  in  Japan,  the  imports  during 
the  first  half  of  the  current  year  showing  an  increase  of  no  less 
than  £1,900,000  over  the  similar  period  of  1912. 


LIGHTING  and  POWER  NOTES. 


Argentina. — The  municipality  of  Coronel  Dorrego  will 
shortly  call  for  tenders  for  public  electric  lighting. — Reiieto  of  the 
Rirer  Plate. 

Athertcm. — The  General  Purposes  Committee  having 
considered  a  letter  from  the  L.G.B.,  as  to  the  scale  of  charges  for 
the  supply  of  electricity  for  power  purposes,  is  revising  the  scale 
80  that  the  prices  charged  shall  in  all  cases  be  brought  up 
to  the  limit  allowed  by  the  preeent  agreement  with  the 
Tramways  Co.  A  letter  has  been  received  from  the  Tramways  Co. 
with  regard  to  the  terms  of  the  proposed  new  agreement,  and  the 
Comjiittee  has  decided  that  until  the  expiration  of  12  months 
from  the  date  of  pigning  the  new  agreement  the  Council  will  not 
raise  its  prices  for  electricity  above  the  limit  allowed  by  Clause  2 1 
of  the  present  agreement,  other  than  in  accordance  with  the 
approved  new  coal  clause. 

Australia. — A  scheme  for  generating  electricity  for  the 
railwaj  s  and  for  metropolitan  lighting  purposes  was  recently  laid 
before  the  Institute  of  Engineers  by  Mr.  Edmiston,  a  Perth  engi- 
neer. The  scheme  involves  a  capital  expenditure  of  £1,776,000, 
and  an  annual  cost  of  £200,000,  for  the  production  of  60,000,000 
units,  at  an  average  expense  of  four-fifths  of  a  penny  per  unit.  Mr. 
Edmiston  suggests  that  the  State  should  control  the  scheme,  work- 
ing it  in  connection  with  the  tramways  service,  and  electrifying 
several  railway  lines.  The  electricity  would  be  generated  at  Collie 
coal  mines,  130  miles  from  Perth.  Mr.  Edmiston  estimated  the 
cost  of  Collie  coal  at  the  pit  mouth  at  4s.  a  to".  The  Perth  Cor- 
poration now  supplies  electricity  for  lighting  at  6d.  per  unit. — 
Jirit ish  A 7igf ra la s ia n. 

The  Kempsey  (N  S.W.)  Municipal  Council  has  decided  to  raise  a 
loan  for  the  purpose  of  establishing  an  eleotrio  supply  plant  in  the 
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town.  The  estimated  cost  of  the  Bcheme  is  £<!,500. — Commonwealth. 
KiKjiiicpr. 

The  Newcastle  (N.S.W.)  Municipal  Council  has  obtained  a  loan 
of  £5,000  for  the  purpose  of  extending  the  electric  lijfhtinir  scheme. 

The  Silvertown  Co.  has  purchased  a  site  at  Daylesford  (Vic.)  for 
the  erection  of  a  power  house  and  plant  for  an  electric  supply 
scheme.  Operations  for  the  installation  will  commence 
immediately.  The  plant  will  be  .in  duplicate.  Every  effort  will  be 
made  to  complete  the  work  bpfore  the  end  of  the  year.  —  Te-ulrrx. 

The  Willianaetown  (Vic.)  Municipal  Council  proposes  to  raise  a 
loan  of  £42,000  for  various  works,  including  the  inntallation  of 
electric  power  plant. —  Commercial  Intclluience. 

Barrow. — The  T.C  has  agreed  to  a  recommendation 
of  the  Electricity  Committee,  permitting  the  electrical  engineer  to 
advise  the  Grange  U.D.C  ,  with  regard  to  an  agreement  into  which 
it  proposes  to  enter  with  a  private  company  for  the  laying  of  cables 
and  supply  of  electricity  to  its  area. 

Bath. — Street  Lighting.— The  T.C.  has  decided  that 

where  new  E.L.  mains  are  laid  in  any  street  the  gas  lamps  in 
use  shall  be  converted  to  electricity,  at  a  coat  of  about  £1  158. 
per  lamp.  ^ 

Bexley. — Proposed  Bulk  Supply. — With  reference  to 

the  proposed  bulk  supply  of  electricity  from  Woolwich,  it  was  reported 
to  the  U.D.C,  on  October  29th,  that  the  oflFer,  as  placed  before  the 
Council,  was  not  beneficial,  and  that  if  the  Woolwich  Council  liked 
to  make  more  reasonable  terms,  Bexley  would,  in  all  probability, 
close  with  them. 

Bispham  (oear  Blackpool). — The  U.D.C.  is  holding 

an  electrical  exhibition  during  the  week  commencing  November  3rd. 

Blean  (Kent). — Workhouse  Lighting. — The  B.  of  (i., 

on  Ojtobar  28th,  decided  to  have  an  estimate  of  the  cost  of  pro- 
viding an  E.L.  installation  at  the  workhouse  prepared  by  Mr.  F.  E. 
Lewis,  of  Canterbury. 

Bridg^end. — The  auditor's  report  on  the  Council's  elec- 
trical undertaking  for  the  year  ended  March  Hist,  shows  a  net  loss 
of  £5,  as  compared  with  a  net  profit  of  £30i  in  the  preceding  year. 
Notwithstanding  this,  a  sum  of  £140  was  transferred  from  the 
profit  and  loss  account  to  the  relief  of  the  rates,  leaving  a  balance 
of  £1,143  to  the  credit  of  the  undertaking. 

Boroley. — Electricity  has  been  installed  at  the  Corpora- 
tion ice  works  and  cold  stores.  Messrs.  Hy.  Wallwork,  of  Manchester, 
have  carried  out  the  work. 

Chorley. — The  T.C,  on  October  31st,  decided  that  con- 
sideration of  the  recommendation  of  a  Sub-Committee  appointed  to 
consider  the  proposed  application  of  the  Lancashire  Electric  Power 
Co.  for  a  prov.  order,  be  adjourned  to  a  special  meeting. 

Connah's    Quay.  —  Proposed    E.L.   Scheme.  —  The 

U.D.C.  has  received  a  report  on  an  E.L.  scheme  from  Mr.  A.  J, 
Leigh,  electrical  engineer,  of  Xorthwich,  and  has  decided  to  discuss 
the  matter  in  committee. 

Continental  Motfs. — Austria. — A  serious  fire  occurred 

last  week  at  the  central  station  of  the  Austrian  G  ^neral  Electrical 
Co.  The  fire  caused  damage  estimated  at  over  £50,000,  and  was 
only  extinguished  after  two  hours'  work. 

The  Aufctrian  Ministry  of  Agriculture  has  made  a  grant  to  the 
City  of  Marburg  of  the  water  rights  on  the  River  Drau  for  9  km. 
from  the  Felber  Island  upwards  The  locality  is  specially  favour- 
able for  hydro-electric  purposes,  and  some  20,000  h.p.  will  be 
obtainable.  The  City  of  Graz  has  joined  forces  for  the  execution  of 
the  scheme  and  participation  in  its  benefits. 

Spain  — A  large  plant  for  the  manufacture  of  nitric  acid  and 
other  nitrated  products  by  means  of  the  Birkeland-Eyde  process,  is 
being  established  in  the  province  of  Lerida  by  the  Sociedad  Iberica 
del  Azol.  The  works  will  require  electric  energy  to  the  extent  of 
25.000  H.P.,  but  the  company  bas  contracted  to  take  a  total  of 
75,000  H.P.  from  the  generating  station  of  the  Compania  Barce- 
lonaise,  in  Catalonia.  The  new  concern  will  not  only  produce 
fertilisers  for  agricultural  use,  but  also  material  for  the  manu- 
facture of  dynamite  and  other  explosives. 

POL.^ND. — The  Gesellschaft  fiir  Elektrische  Unternehmungen, 
of  Berlin,  is  in  negotiation  for  the  establishment  of  a  large  central 
electricity  station  to  supply  a  number  of  small  towns  and  districts 
to  the  west  and  south-west  of  Warsaw.  A  separate  company  will 
be  formed  under  Russian  law  to  exploit  the  nndtertaking. 

Norway. — A  power  station  is  being  built  by  the  mills  at  the 
Tistatos,  on  the  Tista  River,  which  will  generate  electricity  for  all 
the  mills  in  the  neighbourhood.— i/ca/'rf  of  Trade  Journal. 

A  4,000-H.P.  turbine  set  has  been  ordered  from  Germany  for  the 
Bergen  municipal  electrical  works. 

Belgium. — In  order  to  meet  the  ever-increasing  demand  for 
electric  power,  a  new  6,.")00-h.p.  engine  and  dynamo  is  being 
installed  at  the  generating  station  connected  with  the  works  of  the 
Cockerill  Co.  at  Seraing. 

The  Compagnie  de  I'Electricit^  de  I'Est  de  la  Belgique  is  at 
prcFent  supplying  current  for  lighting  and  power  purposes  to  13 
small  towns  and  villages,  and  is  in  negotiation  with  reference  to 
supplying  14  otheis.  The  high-tension  mains  of  the  company  have 
a  length  at  the  present  time  of  43  miles,  while  the  low-tension  net- 
work extends  to  80  miles. 

France. — La  Societe  des  Forces  Motrices  de  la  Cere  is  engaged 
on  the  construction  of  a  large  hydro-electric  generating  station  at 
Laroquebrou  (Cantal).     A  dam  will  be  built  to  collect  the  water  of 


the  River  Cere,  which  will  then  be  conveyed  by  a  canal  about  a 
mile  long,  and  through  20  milen  of  tunnel,  in  order  to  aecnre 
a  fall  of  about  4iO  ft.  The  insttallation  ia  estimated  to  oo«t  abont 
^800,1)00,  and  the  electri.-al  energy  generated  will  be  atiliaed  for 
the  manufacture  of  nitrate  of  ooda. 

Co.vlioe   (Co.  Durham). — Pkopomed   E.L.  .SfOKME. — 

The  East  Iletton  Colliery  ha«  informed  the  P.C.  that  it  hope*  to  be 
able  to  supply  electricity  to  the  villa^feB  in  the  district  within  two 
or  three  months,  and  the  Cox  hoe,  Comforth,  Kelloe  and  Canop 
Councils  have  decided  to  confer  with  the  object  of  adoptin^f  a  joint 

scheme. 

Darlinffton.— L.G.B,  Ixquiry.— Mr.   T.  C.  Ekin  held 

an  inquiry  on  October  20th,  into  the  application  for  sanction  to 
borrow  £21,1'.»0  for  extensions  to  the  electricity  undertakin{r. 
The  town  clerk  said  the  output  last  year  had  reached  a  total  of 
nearly  4  MOO.Ooo  unite ;  the  capacity  of  the  plant  had  been  increaaed 
to  2,435  K\v.  last  year,  and  they  were  at  present  putting  down  an 
additional  set  of  1,000  kw.  They  were  now  supplying  over  l,:i"0 
consumers,  which  included  the  majority  of  the  large  work*  in  the 
town,  and  the  motors  connected  represented  a  total  of  \  ',.'><,  h.p. 
They  had  shown  a  surplus  each  year,  including  the  first  complete 
year  of  working  ;  last  year  the  surplus  amounted  to  £5,295.  The 
gross  profit  for  the  last  10  years  had  averaged  more  than  K'  per 
cent,  on  the  capital  outlay,  and  last  year  it  was  over  1-3  per  cent. 
The  total  cost  per  unit,  excluding  interest  and  sinkLntr  fund.  waM 
■"lid.  last  year.  The  increase  in  output  for  the  year  ended  March 
last,  was  over  1}  million  units,  and  the  increase  for  the  six  months 
ended  September  last  was  nearly  three-quarters  of  a  million  units. 
The  maximum  capacity  of  the  generating  plant,  including  the 
batteries,  and  allowing  one  set  as  spare,  was  about  1.900  kw.,  and 
the  maximum  output  last  winter  was  2,015  kw.  ;  this  year  the 
maximum  output  would  probably  reach  2,400  KW.  The  new  plant 
in  respect  of  which  the  application  was  being  made,  consisted  of 
a  1,000- KW.  turbo-alternator,  with  condensing  plant,  two  rotary- 
converters,  high  and  low-tension  switchgear  and  an  extension  of 
the  building  to  contain  the  high-tension  switchgear,  also  a  water- 
tube  boiler,  a  Green  economiser,  two  superheaters  for  existing 
boilers,  a  boiler-feed  pump,  and  a  water- softening  plant.  The 
application  also  included  the  provision  for  mains  extension  and 
transformers.  With  respect  to  the  latter,  the  item  of  £1,500 
included  proposed  trtinsformer  sub-stations  and  switchgear,  as 
well  as  the  transformers  themselves.  The  new  plant  is  to  be  on 
the  high-tension  three-phase  A.c.  system.  As  it  was  necessary 
that  the  plant  should  be  installed  in  time  to  meet  the  coming 
winter's  demand,  tenders  had  been  accepted  and  the  work  was  in 
hand.     Thfere  was  no  opposition. 

Darwen. — The  Electricity  Committee  has  decided  to 
supply  electricity  for  lighting  and  power  purposes  to  Spring  Vale 
Paper  Mill. 

Dewsbory. — Domestic  Tariff. — The  T.C.  has  decided 

that  from  January  1st,  1914.  an  alternative  system  of  chargine  be 
adopted,  on  the  basis  of  15  per  cent,  per  annum  on  the  rateable 
value  of  the  consumers  premises,  and  Jd.  per  unit  for  electrici^ 
consumed  for  domestic  purposes  only.  Consumers  adopting  this 
alternative  system  must  use  heating  or  cooking  appliances  on  the 
following  scale  : — Rateable  value  not  exceeding  £30,  2  kw.  ;  rote- 
able  value  of  £30,  and  not  exceeding  £50,  3  kw.  ;  rateable  value 
over  £50,  4  KW. 

Ciillinirhani  (Kent). — Residents  in  the  Hempstead  and 
Wigmore  districts  of  the  borough  have  petitioned  the  T.C.  for  a 
supply  of  energy  for  lighting,  and  the  Council  has  decided  to 
ascertain  the  probable  demand  and  the  cost  of  affording  a  supply  by 
means  of  an  overhead  cable,  iilr.  L.  Hewitt,  having  asked  for  terms 
for  current  for  lighting  and  power  at  a  proposed  screw  factory  to 
be  established  in  the  town,  the  Council  has  decided  to  give  a  supply 
for  power  at  lid.  per  unit  on  a  minimum  of  50.000  units  per  annum 
with  ordinary  rates  for  lighting. 

GlasjTOW. — The  report  of  the  convener  of  the  Electricity 
Committee  and  chief  engineer,  Mr.  W.  W.  Lackie,  on  their  American 
visit,  when  they  inspected  the  power  plants  and  works  at  Montreal, 
Toronto,  Niagara,  Chicago.  Pittsburg,  New  York,  Boston  and  Schenec- 
tady, has  been  issued.  Information  was  sought  with  a  view  to  obtain- 
ing the  most  modern  practice  in  connection  with  extensions  to  the 
Glasgow  undertaking,  in  connection  with  which  it  is  proposed  to 
build  a  new  generating  station  on  the  Dalmamock  Road  site,  to 
accommodate  10  13,000- h.p.  units.  The  report  details  the  extra- 
ordinary progress  in  electrical  supply  in  the  places  visited,  in  con- 
nection with  lighting  and  power,  and  mentions  that  over  S.OCK) 
electric  broughams  are  in  use  in  Chicago.  As  a  result  of  the  visit 
much  information  has  been  obtained  as  to  the  design  and  operation 
of  power  plants  of  the  size  contemplated  for  the  new  station  at 
Glasgow,  also  valuable  suggestions  for  the  future  development  of 
the  use  of  electricity  in  th£  area. 

Gloucester. — The  K.D.C.  has  given  permission  for  the 
City  Council  to  supply  electricity  to  houses  in  the  parish  of  Longford. 

Darroirate.— L.G.B.  Inquiry.— Mr.  T.  C.  Ekin  held  an 

inquiry,  on  October  31st,  concerning  the  application  of  the  T.C.  for 
sanction  to  borrow  £0,139  for  extensions  at  the  electricity  works. 
There  was  no  opposition. 

Hoy  land  (near    Barnsley).— The    borough  electrical 

engineer  of  Barnsley  having  reported  on  the  development  of  the 
Council's  E.L.  order,  the  surveyor  has  been  instructed  to  confer 
with  him  as  to  the  details  of  the  proposed  scheme,  and  a  canvass  is 
to  be  made  at  once  of  the  prospective  consu-ners. 
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IleTM'Ood. — Bulk  Sitply  iNQriEY. — On  November  1st 

and  L'nd  a  B.  of  T.  inquiry  was  held  in  Londnn  into  the  proposal  of 
the  Hevwood  Corporation  to  obtain  a  bulk  siipply  estimatfd  at 
2,000,000  units  per  annmn.  from  thf  Bury  Corporation,  to  which 
arranpempnt  the  Lancashire  Electric  P-'wer  Co.  haa  refiiped  its  con- 
sent. Both  the  Bnry  Corporation  and  Power  Co.  submitted  terms 
to  the  Ilpywood  authoTities.  who  approved  the  Corporation's  ofiFer. 
Mr.  H  Lloyd,  KC,  for  the  Power  Co.,  said  the  question  at  issne 
was  simply  whether  the  consent  of  the  company  to  the  agreement 
had  been  reasonably  withheld.  The  company  was  a  pioneer  in  the 
provision  of  electricity,  and  if  the  public  was  to  be  asked  to 
contribute  money  to  such  enterprises,  it  should  be  asked  to 
do  so  upon  fair  terms.  The  offer  of  the  company  was  fair 
and  reasonable.  Mr.  C.  D.  Taite,  engineer  and  manager  to  the 
Power  Co.,  said  he  did  not  see  any  possibility  of  the  estimates  eriven 
by  Bury  beingr  achieved.  Bury  was  not  in  the  habit  of  charging 
its  own  customers  cost  price,  even  thoug'h  it  was  rfforine  li?hf  to 
Heywood  at  that  price  It  was  anew  method  of  municipal  traf'insr 
to  chargre  persons  outside  the  municipnlity  less  thsn  those  within. 
Mr.  Keen,  replyingr,  said  that  Bury  Corporation  was  entitled  to 
decide  whether  it  could  fulfil  this  agrreement  without  any  loss.  If 
Bnry  chose  to  mak»  a  loss  to  the  ratepayers  so  that  Heywood  could 
benefit,  surely  the  Power  Co.  could  not  say  nay. 

Holiiifirth. — Proposed  Loan, — The  D.C   has  resolved 

to  apply  to  the  L  G.B.  for  sanction  to  borrow  £7,500  for  the 
purpose  of  installing:  electricity  in  the  district. 

Hiiddprsfield. — The  B.  of  G.  was  recommended  by  the 
Cropland  Moor  Committee,  at  its  last  meeting:,  to  install  electric 
light  throughout  the  estate,  at  an  estimated  cost  of  £700. 

Ilford. — Loan  Application, — The  T.C.  has  applied  to 

the  L  G.B.  for  a  loan  of  £4,100  for  the  erection  and  equipment  of 
a  sub-station  for  the  supply  of  current  to  the  Goodm.ives  district. 
It  has  also  been  decided  to  apply  to  the  B.  of  T.  for  consent  to 
supply  current  to  Wanstead  U.D  C  by  overhead  lines. 

Inverurie. — Proposed   E.L.  Scheme. — The  T.C.   has 

received  an  offer  from  an  Aberdeen  firm  to  submit  a  scheme  for  the 
lighting  of  the  town  with  electricity. 

Japan. — It  is  proposed  to  divide  the  Tokio  Municipal 
Electric  Bureau  into  two  sections,  one  to  deal  with  electric  tram- 
ways and  railways,  and  the  other  with  electric  lighting. 

Llanelly. — A  series  of  electric  cooking  demonstrations 
and  lectures  were  carried  out  at  the  end  of  0  'tober  under  the ' 
auspices  of  the  Llanelly  and  District  Electric  Li^ht  and  Traction 
Co.,  Ltd.  The  lectures,  which  were  arranged  by  Messrs.  Gillespie 
and  Beales,  were  given  by  Mr.  F.  S.  Grogan  before  attentive 
audiences.  The  lecturer  created  general  interest  in  bringing 
forward  the  claims  of  electric  cooking,  and  in  demonstrating  the 
results  obtained  with  the  "  'Tricity  "  cooker. 

London. — L.C.C. — The  Finance  Committee  has  recom- 
mended the  Council  to  sanction  the  borrowing  by  the  Fulham  B.C. 
of  £.5.000  for  mains  and  plant. 

Hammersmith. — Loan  foe  Coal  Stobage. — The  B.C.  proposes 
to  provide  storage  for  at  least  6,000  tons  of  coal,  in  order  to 
protect  the  electricity  supply  from  interference  through  fluctua- 
tions in  coal  supply.     A  loan  of  £15,000  is  being  applied  for. 

Lurp^an.  —  Proposed    E.L.     Scheme. — At    a    special 

meeting  of  the  T.C.  a  report  by  Messrs.  WnodFide  &  Co.  on  the 
proposed  E  L.  schpme  was  considered.  They  estimated  the  cost  at 
£11,338.  Mr.  T.  W.  Bloxam,  of  Belfast,  the  Council's  consulting 
engineer,  said  that,  in  his  opinion,  the  Council  was  justified  in  going 
on  with  the  scheme,  which  he  estimated  to  cost  £11,980.  The  town 
clerk  and  the  town  solicitor  have  been  instructed  to  promote  the 
necessary  order. 

Manchester. — The  City  Council  has  agreed  to  promote 
in  next  Session  the  Bill  to  secure  powers  for  the  erection  of  a  new 
generating  station  at  Davyhulme,  to  acquire  the  undertaking  of 
the  Trafiford  Power  and  Light  Co.,  and  to  incur  other  expenditure  ; 
this  matter  was  mentioned  in  our  issue  of  October  24th. 

Market  Weighton.— On  October  29th,  Mr.  Charles 
Pullen,  of  Bradford,  attended  the  meeting  of  tneP.C.and  explained 
the  E.L.  scheme  which  he  proposed  to  carry  out.  He  stated  that 
the  cost  would  be  about  £  1  500,  and  current  would  be  supplied  at  6d. 
per  unit.  The  Council  decided  to  offer  no  objection  to  a  company 
being  formed. 

Morecambe, — At  the  last  meeting  of  the  T.C.  a  sugges- 
tion was  made  that  the  gas  and  electricity  undertaking's  should  be 
controlled  by  one  committee,  but  after  discussion  nothing  definite 
was  decided  upon.  A  resolution  was  moved  that  the  electrical 
ens'ineer  should  prepare  a  scheme  for  the  illumination  of  all  the 
shelters  and  bandstands  during  the  season,  and  for  the  provision  of 
two  illuminated  fountains  on  the  promenade,  and  this  was  carried. 

Penketli  — Mr.  A.  J.  Leigh  has  been  appointed  con- 
sulting engineer  in  connection  with  the  electrification  of  the 
Penketh  tannery  ;  this  is  the  largest  tannery  in  the  country,  and 
it  is  interesting  to  note  the  rapid  progress  being  made  in  this 
direction, 

Salford. — Loans  and  Extisnsions. — At  a  meeting  of 

the  T.C.  on  Oatober  29th,  approval  was  given  to  the  recommenda- 
tions that  borrowing. powers  be  sought  to  the  extent  of  £13,500  for 


electricity  purposes.  The  Manchester  Ship  Canal  Co.  has  given 
notice  that  an  additional  supply  of  approxima«-ely  750  Kw.  will  be 
required  for  No  9  Dock,  and  the  total  estimated  cost  of  affording 
the  supply  is  £15,000,  made  up  as  follows  : — Land  for  sub-station, 
£2,000  ;  sub-station  building,  £2,000 ;  two  rotary  converters, 
£4,500;  one  three-phase  switchboard,  £1,000;  one  continuous- 
current  switchboard,  £1.000;  mains  (for  which  borrowing  powers 
have  already  been  obtained),  £4,500.  As  the  price  of  energy  is 
IJd.  per  unit  for  the  first  million  units,  and  lyV^-  ff"  a^  over,  it 
is  expected  that  the  financial  results  will  be  favourable.  Borrow- 
ing powers  amounting  to  £10,500  are  to  be  sought  for  this  work. 
Councillor  McDougall,  at  the  T.C.  meeting,  said  this  was  one  of 
the  most  profitable  contracts  which  the  Electricity  Committee  had 
on  hand.  In  regard  to  the  other  matter,  borrowing  powers  for 
£3,000  are  to  be  sought  for  affording  a  supply  of  three-phase 
energy  in  the  Ordsall  district.  The  demand  for  electricity  for 
power  purposes  in  that  district  continues  to  increase,  and  it  has 
been  decided  to  meet  the  demand  by  layings  ht.  mains  from  the 
Frederick  Road  works  to  a  transformer  sub-station  in  Ordsall, 
where  it  will  be  reduced  to  low-pressure  three-phase  current.  The 
estimated  cost  is  as  follows: — Land  and  building,  £1,000;  two 
transformers  of  500  KW.  capacity  each,  £800  ;  H  T.  and  L.T.  switch- 
gear,  with  cable  connections  outside  buildings,  £1,200 — total, 
£3,000. 

8biIdon, — The  U.D.C.  and  the  representatives  of  the 
Northern  Counties  E.S.  Co.  have  discussed  the  agreement  for  public 
lig'hting,  and  the  question  of  the  company  being  allowed  to  take 
current  from  an  outside  source  for  a  period  beyond  that  of  the  four 
years  agreed  upon.  The  Council  has  now  passed  a  resolution  to  the 
effect  that  the  agreement  of  December  Slst,  1900,  as  to  the  com- 
pany obtaining  current  from  any  other  company  be  suspended  for  a 
period  of  12  years,  on  condition  that  at  the  end  of  three  years  when 
the  company's  new  plant  comes  into  operation,  the  company  will 
reduce  the  charges  to  private  consumers  in  the  district  from  5d.  to 
4jd.  per  unit. 

Shipley. — Street  Lighting. — The  D.C.  is  contem- 
plating the  purchase  of  new  arc  lamps  for  the  improvement  of  the 
lighting  of  the  Bradford  to  Keighley  main  road  where  it  passes 
through  the  Council's  area. 

South  Africa. — The  business  of  the  Uitenhage  Electric 
Light'ing  and  Power  Co.  is  to  be  purchased  by  the  T.C,  at  the  price 

of  £30,000. — African  Engineering. 

St.  4nne'8. — Amongst  new  clauses  added  to  the  St. 
Anne's  Improvement  Bill  is  one  by  which  the  Council  seeks  power 
to  obtain  an  extension  beyond  1917  to  supply  current  to  the 
Tramways  Co. 

Stourbridge. — Messrs.  Jones  &  Attwood,  of  the  Titan 
Works,  who  have  recently  added  an  electrical  department,  are 
holding  an  electrical  exhibition  this  week. 

Todmorden. — L.G.B.  Inquiry. — An  inquiry  has  been 
fixed  for  November  17th  in  reeard  to  the  application  of  the  T.C.  to 
borrow  £5,000  for  purposes  of  the  electricity  undertaking. 

Tyneside. — Electric  Coal  Conveyors. — Three  electri- 

cally-driven  band  conveyors  for  the  shipping  of  coal  into  vessels, 
have  recently  been  brought  into  operation  at  the  Tyne  Improvement 
Commissioners'  river  staiths  at  North  Shields.  Each  of  the  belts 
is  worked  by  a  20-h.p.  electric  motor,  and  the  travelling  lifting  and 
slewing  of  the  machine  are  effected  by  independent  motors  of 
smaller  power.  The  maximum  height  from  which  coal  can  be 
shipped  by  means  of  the  conveyor  at  No.  5  staith  is  46  ft. 
above  high  water  or  ordinary  spring  tides.  In  the  case  of  the 
conveyors  at  Nos.  1  and  2  staiths,  the  maximum  height  is  39  ft. 
The  heights  measured  above  low  water  of  ordinary  spring  tide 
level  are  15  ft.  more  than  the  figures  given.  The  conveyors  have 
been  constructed  by  the  Commissioners'  staff,  the  motors  being 
supplied  by  the  Sunderland  Forge  and  Engineering  Co.,  Ltd.  The 
Tyne  Commissioners  have  now  six  band  conveyors  in  use  at  the 
Albert  Edward  Dock  and  the  river  staiths. 

Weston-super-Mare. — The  U.D.C.  has  decided  to  have 
the  Boulevard  lighted  by  suspended  electric  lamps  of  high  candle- 
power. 

Wigan. — Proposed  Loan,  &c. — It  has  been  decided  to 

reduce  the  price  of  current  for  heating  and  cooking  is  from  2d.  to 
Id.  per  unit. 

Application  is  to  be  made  for  sanction  to  borrow  £8,000,  the 
amount  of  the  tenders  accepted  for  the  installation  of  a  new 
turbine  and  accessories  at  the  electricity  works. 

Wimbledon. — The   Corporation  Electricity  Department 

has  been  holding  a  series  of  demonstrations  and  lectures  on  cooking 
by  electricity,  by  Mr.  F.  S.  Grogan,  of  the  British  Electric  Trans- 
former Co.,  this  week.  Two  le'ctures  have  been  given  daily,  com- 
mencine  on  Tuesday  last,  and  the  series  closes  to-day  with  those  at 
3.30  aod  7.30  p.m.  respectively. 

The  Electric  Lighting  Committee  has  decided  to  make  a  fixed 
charge,  from  the  end  of  the  September  quarter,  of  3id.  per  unit  for 
elpctricity  used  principally  for  lighting  purposes  in  shop  premises 
within  the  borough. 

Worksop. — Workhouse  Lighting. — The  B.  of  G.  has 

appointed  a  committee  to  consider  and  report  upon  a  specification 
drawn  up  by  Mr.  Crowther,  electrical  engineer  to  the  U.D.C,  for 
the  installation  of  the  electric  light  at  the  workLuuse. 


voi.7:i  No.  1.870,  NovEMBEB  7, 1913.]    THE    ELECTRICAL    REVIEW. 


746 


TRAMWAY  and  RAILWAY  NOTES. 


r 


I 


Aberdeen. — At  a  meetinj^  of  the  Tramways  Committee 
tenders  were  opened  for  the  electrical  equipment  of  six  new  carH,  and 
it  was  aprreed  to  accept  the  offers  of  the  Brush  Co.  for  its  inter-pole 
type  motors,  and  the  British  Westintrhouse  Co.  for  controllers  and 
electrical  equipment.  It  was  agreed  to  brinpthe  proposed  doublintf 
of  the  Market  Street  line  before  the  Harbour  Commiesioners  and 
to  apply  for  powers  to  run  motor-omnibuses  from  Bridge-o'-Don 
to  Tarbethill 

Trailer  Cars. — The  L.G.B.  has  informed  the  Tramways  fom- 
mittee  that  it  has  no  objection  to  the  runninsr  of  trailer  cars, 
providing  that  suitable  arrangements  are  made  for  turning  at 
the  termini. 

Australia. — The  total  electrical  output  in  connection 
with  the  Sydney  tramways  (N.S.W.  Government)  for  the  year  ended 
June  ;^Oth  was  89, 11 8,0:56  KW.-hours,  of  which  the  alternating-current 
supply  was  78,0'JU,G95  kw. -hours  and  the  direct  current  11,022,341 
KW.-hours,  being  a  total  increase  over  the  figures  for  the  previous 
year  of  11,578,757  KW.-hours,  or  14"93  per  cent.  Thirty-three  miles 
of  high-tension  transmission  cable  have  been  laid  underground 
from  the  new  power  house  at  White  Bay  to  the  various  sub- 
stations;  a  high-tension  transmission  line,  4  4  miles  in  length,  has 
been  erected  between  Manly  and  Collaroy  Beach  sub-stations,  and 
48  miles  of  low-tension  feeder  cable  has  been  erected  at  other 
places.  In  connection  with  the  existing  lines,  22  miles  of  trolley 
wire  on  the  City  system  and  2  miles  at  North  Sydney  have  been 
renewed. —  Commonwealth  Ewjineer. 

The  Prahran  (V.)  City  Council  has  approved  the  proposal  to  con- 
struct electric  tramways  from  Prahran  to  Clifton  Hill,  at  an 
estimated  cost  of  ^Wh^'im.^ Australian  Mining  Standard. 

According  to  the  Melbourne  Age,  the  Municipal  Tramways  Trust 
Bill  has  been  adopted  by  the  Joint  Municipal  Tramway  Conference 
at  Caulfield. 

Burnley. — The  tramways  manager  has  reported  that  the 
period  during  which  the  B.  of  T.  consented  to  the  use  of  a  goods 
wagon  on  the  tramways  had  expired.  The  town  clerk  was  in- 
structed to  apply  to  the  Board  for  consent  to  continue  the  use  of 
the  wagon.  The  Committee  has  received  a  petition  from  28  drivers 
and  21  conductors  against  a  reduction  of  working  hours  from  60  to 
56  per  week,  and  has  adjourned  the  matter. 

Canada. — A  first. batch  of  150  'buses  have  been  built  in 
this  country  by  the  Associated  Equipments,  Ltd.,  and  Daimler  Co.  to 
the  order  of  the  Canadian  Auto-'Bus  Co.,  of  Montreal.  All  the 
'buses  are  electrically  heated  and  lighted. 

The  Vancouver  Council  is  considering  immediate  action  in  the 
purchase  of  the  B.C.  Electric  Railway.  The  company's  franchise 
does  not  expire  until  1919,  but  Mr.  Glover  has  stated  to  Mayor 
Baxter  that  the  company  will  consider  any  reasonable  proposition. 
—  Canadian  Enginrer. 

Continental  Notes. — France. — Some  experients  are  at 
present  being  carried  out  on  the  Metropolitan  Railway  in  Paris 
with  a  new  system  of  automatically-regulated  traction  known  as 
the  S  T.A.R.,  controlled  by  the  Societe  des  Ateliers  de  Constructions 
Electriques  du  Nord  et  de  I'Est,  of  Jeumont. 

Switzerland. — It  is  estimated  that  about  80  per  cent,  of  the 
railway  carriages  on  the  Swiss  State  Railways  are  now  equipped 
with  electric  lighting.  The  dynamo  system  is  mainly  in  use, 
being  fitted  on  about  five-sevenths  of  the  carriages,  while  the 
remaining  two-sevenths  having  the  battery  system. 

According  to  the  Daily  A'ew-f,  the  Government  intends  to  trans- 
form all  the  national  railways  to  electric  traction.  As  a  beginning 
£1,560,000  will  be  required  for  the  electrification  of  the  St.  Gothard 
Railway  to  Lucerne,  Lugano  and  Milan. 

Hungary. — The  electrification  of  the  great  State  railway  lines 
has  been  resolved  upon  by  the  Hungarian  Government,  on  account 
of  the  constantly  rising  price  of  coal.  Trials  have  already  been 
made  on  the  electrified  Waitzen  to  GodoUo  section,  but  owing  to 
the  distance  which  the  hydro-electric  powers  had  to  be  brought, 
the  results  were  not  considered  conclusive.  Further  trials  will  be 
made  on  a  line  not  yet  chosen,  which  offers  better  means  of  study- 
ing the  problem.  Technical  experts  of  the  Hungarian  State  Rail- 
ways are  now  prosecuting  inquiries  abroad,  the  ]?avarian  electrical 
railways  being  the  first  object  of  their  inspection. 

Dewsbury, — At  the  last  meeting  of  the  T.C.,  the  Tram- 
ways Committee  reported  that  an  interview  had  taken  place 
between  the  town  clerk  and  Mr.  Garcke,  of  the  B.E.T.  Co  ,  with 
regard  to  the  latter  granting  the  Corporation  running  powers  over 
its  lines  from  the  Market  Place  to  Willans  Road,  in  connection 
with  the  tramway  extension-  to  Dewsbury  Moor.  Mr.  T.  Myers 
said  it  had  been  suggested  that  a  deputation  should  wait  upon  the 
company,  but  this  had  not  been  done,  nnd  the  company  had  sub- 
mitted fresh  terms  ;  these,  however,  were  not  acceptable  to  the 
Corporation,  and  seeing  that  the  National  Electric  Construction  Co., 
Ltd.,  which  was  to  construct  the  new  tramway,  wished  to  abandon 
its  part  of  the  compact,  the  Corporation  was  in  the  same  position  as 
it  was  two  years  ago.  He  suggested  that  the  Electricity  and 
Tramways  Committee  should  propose  some  scheme  which  the  Cor- 
poration could  carry  out  itself.  Mr.  J.  E.  Kilburn  said  that  the 
reason  of  the  present  negotiations  was  that  the  National  Co. 
suggested  that  the  Dewsbury  Moor  trams  could  be  more  economi- 
cally worked  by  the  B.E.T.  Co.,  and  it  should  not  complain  if 
terms  were  arranged  between  the  Corporation  and  the  B.E.T.  Co. 
The  minutes  of  the  Committee  were  eventually  approved 


Edinhurifh.— At  a  meetintr  of  the  T.C.  last  week,  notice 

of  motion  was  given  to  remit  to  the  Tramwaya  Committee  to  con- 
sider and  report  aH  to  thedeei'  :>proachingthe  Edinbonrh 
and  District  Tramways  Co.  w:  >:  of  Mcertaininfr  on  whftt 
terms  it  is  prepared  now  to  terminate  iui  Inte  with  the  Corpor*- 
tion,  and  of  preparing  a  Hcbeme  for  takintr  over  the  whole  and<?r- 
taking,  and,  farther,  with  a  view  to  aecarintr  joint  manid{Al 
control  of  the  Hystems  in  Edinburgh  and  Leith,  to  oonaider  the 
desirability  of  taking  the  neceoeary  etepe  for  the  constitotioD  of  an 
Edinburgh  and  Leith  Tramway  Commiseion. 

Gosfortli-on-Tyne. — The-  Coroner'g  inquiry  inu^  the 
accident  on  the  GoHforth-Wallsend  route  of  the  Tynemde  Co.'a 
system  on  October  ixth,  which  reanlted  in  the  deatha  of  two  men, 
was  concluded  on  O:;tober  liOth  so  far  aa  the  death  of  Willuun 
Walter  Amis  'as  concerned.  A  verdict  was  returned  of  aocident«l 
death  due  to  a  collision  in  a  dense  fog,  and  the  jury  recommended 
that  indicators  be  placed  on  all  single  linea  between  loope  through- 
out the  company's  system. 

Japan. — The  Hokushin  Electric  liailway  Co.  ia  the  name 
of  a  new  concern,  which  has  just  been  formed  in  Tokio,  with  a 
capital  of  £150,000,  to  construct  a  new  electric  railway,  having  a 
length  of  about  20  miles. 

Lancaster. — The  T.C.  has  approved  of  the  8n_        '  q& 

that  powers  be  applied  for  to  run  motor-'buses  in  the  port: .  .-e 

town  not  served  by  the  tramways,  but  adjourned  the  scheme  for 
the  request  for  powers  to  be  coupled  with  other  ttchemea  requiring 
Parliamentary  sanction. 

London. — L.C.C. — The  Highways  Committee  has  re- 
commended the  Council  to  promote  powers  for  the  extension  of 
the  tramways  from  I'arringdon  Road  terminus  to  Ludgate  Circna, 
from  Aldgate  terminus  to  Mark  Lane  station,  from  Aldgate  to 
Aldgate  station,  and  from  Lee  Green  to  Eltham.  The  total  length 
of  single  track  is  5  m.  7  f.,  and  the  estimated  cost  £125,880. 

Leeds. — The  Corporation  tramways  department  has 
inaugurated  a  motor-'bus  service  between  Moortown  aad  Shadwell. 
The  vehicle  is  a  petrol-electric  'bus,  costing  about  £85",  and 
capable  of  accommodating  28  passengers. 

Xew  Zealand. — The  report  of  the  Christchnrch 
municipal  tramways  for  the  year  ended  March  Slst,  shows  that  the 
net  earnings  were  £54,532,  against  £49,976  for  the  previous  year, 
an  increase  of  £4,556.  The  net  surplus  was  £1,930,  against  £2,709. 
The  number  of  passengers  carried  was  16,060,441. —  r.'miiuimrr-alth 
Engineer. 

Oxford. — TuAMWAY  Scheme  Approved. — The  General 
Purposes  Committee  has  approved  the  report  of  the  Tramways  Com- 
mittee recommending  that  the  scheme  of  the  National  Electric 
Construction  Co.  for  the  electrification  of  the  tramways  be 
approved.  The  scheme  provides  for  petrol-electric  cars  in  the 
centre  of  the  town,  and  trolley  cars  or  motor-'bnses  elsewhere. 

Quarry  Bank. — At  the  monthly  meeting  of  the  Brierley 
Hill  U  D.C.,  a  communication  was  received  from  the  Quarry  Bank 
Council  enclosing  a  resolution  passed  by  it  to  the  effect  that  it  thought 
the  time  had  now  arrived  when  ^lessrs.  Balfour,  Beattie  A:  Co. 
should  give  a  definite  statement  as  to  their  int«?ntion8  of  utilising 
their  powers  in  relation  to  the  Quarry  Bank  and  District  Light 
Railway  Transfer  Order,  1912.  :Mr.  Williams  stated  he  understood 
that  the  company  had  another  1 2  months  in  order  to  complete  ita 
obligations.  It  was,  he  contended  important  that  there  should  be 
tramway  communication  between  Rowley  Regie,  Quarry  Bank  and 
Brierley  Hill.  The  Council  decided  to  support  the  action  of  the 
Qaarry  Bank  Council,  and  to  forward  a  similar  resolution  to 
Messrs.  Balfour,  Beattie  A:  Co. 

Kotlierham. — The  T.C.  has  decided  to  double  the  tram- 
way track  from  the  junction  of  Frederick  Street  to  the  pumping 
station,  at  an  estimated  cost  of  £23,857. 

It  has  also  been  decided  to  take  up  and  relay  the  tramway  track 
in  Fitzwilliam  Road,  and  the  Council  invites  tenders  for  the  supply 
of  rails  and  points  required. 

Salford. — In  the  next  Parliamentary  Bill  renewed  appli- 
cation is  to  be  made  for  powers  to  run  motor-'busea  in  connection 
with  the  tramways  undertaking. 

Soutliend-on-Sea. — New  Loans. — The  T.C.  is  applying 

to  the  L.G.B.  for  a  loan  for  the  purchase  of  additional  tramcars  for 
the  pier,  and  the  tramway  is  to  be  extended  at  a  cost  of  £2,175. 

Sooth  Yorkshire. — Powers  are  being  secured  for  a  big 
project  to  link  up  by  a  tramway  the  colliery  villages  between 
Barnsley  and  Meiborough,  involving  the  construction  of  a  line 
extending  15  miles,  and  a  proposal  for  the  electric  lighting  of 
both  the  route  and  the  district.  The  Urban  Councils  of  Wombwell, 
Wath-on-Dearne,  Bolton-on-Deame,  and  Tharnscoe  are  the  pro- 
moters. Mr.  Stephen  Sellon  is  the  engineer,  and  the  promoters  also 
have  the  advice  of  Mr.  J.  B.  Hamilton,  general  manager  of  the 
Leeds  tramways.  Application  is  being  made  to  the  Light  Railway 
Commissioners,  while  in  respect  of  the  electric  lighting  under- 
taking a  prov.  order  will  be  obtained.  It  is  expected  the  works 
will  be  put  in  hand  towards  the  end  of  next  summer. 

Todmorden. — At  the  monthly  meeting  of  the  T.C.  it 
was  reported  that  there  was  a  net  profit  from  the  motor-'bns 
service  during  the  past  six  months  of  £485. 
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Sunderland. — Intkurunning   Scheme  A iundoned. — 

The  Tramways  Committee  has  decided  not  to  proceed  with  the  pro- 
posed prov.  order  to  jrrant  powers  to  the  Sunderland  and  District 
Electric  Tramways  Co.  to  run  cars  into  the  borougrh.  It  is  under- 
stood that  the  reason  for  the  revocation  of  the  Committee's  former 
decision  is  that  the  company  would  not  erive  an  undertaking:  that 
the  cars  running  into  the  borough  should  not  have  outside  adver- 
tisements, or  indemnify  the  Corporation  aprainst  any  action  that 
might  be  taken  by  advertisers  who  had  contracted  with  the  Tram- 
ways Committee. 


TELEGRAPH  and  TELEPHONE  NOTES. 


An<>'lo-French  Telephony. — The  new  scale  of  charges 

for  telephone  calls  between  France  and  the  ITnited  Kingdom  came 
into  force  on  Saturday  last.  For  the  purpose  of  the  tariff,  each 
country  has  been  divided  into  three  zones.  In  the  first  British  zone 
are  included  the  Southern  and  South  Midland  counties,  in  the 
second  the  rest  of  England  and  Wales,  and  in  the  third  Scotland 
and  Ireland.  The  majority  of  the  towns  in  France  admitted  to  the 
Anglo-French  telephone  service  are  situated  in  the  first  French 
zone  ;  the  principal  exceptions  are  Bslfort,  Cherbourg,  Dijon, 
Epinal,  Le  Mans,  Limoges,  Lyons,  Nancy,  Nantes,  St.  Etienne  and 
Tours,  which  are  included  in  the  second  zone,  and  Bordeaux  and 
Marseilles,  which  are  situated  in  the  third  zone.  The  following 
table  sets  forth  the  new  tariff : — 


To  a  town  To  a  town  To  a  town 

in  first      in  second     in  third 

French        French       French 

isone,  zone.  z3be. 


49. 

6s. 

83 

68. 

8s. 

10s 

8s. 

10s. 

128 

For  a  call  of  three  minutes 
during  the  day  from — 

A  town  in  first  British  zone 

A  town  in  second  British  zone  ... 

A  town  in  third  British  zone    ... 

The  charges  for  single  calls  between  the  hours  of  9  p.m.  and 
7  a.m.  in  summer,  and  between  9  p.m.  and  8  a.m  in  winter,  will 
be  three-fifths  of  the  charges  stated  above.  The  period  of  winter 
comprises  the  months  from  November  to  February,  inclusive.  The 
charges  for  subscription  calls  effected  at  fixed  times  every  night 
for  a  period  not  shorter  than  one  month  will  also  be  reduced,  the 
new  rates  being  based  on  the  revised  tariff  for  calls  during  the 
day. — Tunes. 

Norway. — The  Post  and  Telegraph  Department  has  had 
plans  worked  nut  for  the  erection  of  a  system  of  wireless  telegraph 
stations  around  the  whole  coast  from  Christiania   to  the  Swedish 
frontier  in  the  south,  and  the  Russian  frontier  in  the  north,  which 
are  to  be  placed  at  certain  distances  from  each  other,  so  that  com- 
munication can  always  be  maintained  between  two  or  three  stations. 
According  to  the  plans,  there  will  in  all  be  11  stations  in  addition 
to  the  big  Marconi  station  under  construction,  of  which  some  have 
already  been  in  operation  for  several  years.      Of  those  already  com- 
pleted may  be  mentioned  the  station   at  Ro3t,  which  is  the  last  of 
the  Lofoten  Islands,  and  that  at  Ingo,  which  was  specially  built  for 
wireless  communication   with   Spitzbergen.      The  most  northerly 
station  will  probably  be   erected  at   the   town  of  Vardo,  in  Fm- 
marken.     This  station  will  be  equipped  with  sufficient  power  to  be 
able  to  keep  up  connection  with  the  Ingo  station  on  the  one  side, 
and   with   the   Spitzbergen   station  on  the   other  ;  it   will  be  of 
immense  importance,  not  only  to   the   Norwegian  coast  steamers, 
but  to    the    international    tramp    steamers,    of    which   hundreds 
pass    Vardo    on    their    journey    to    and     from    Archangel    and 
all  other  places  in   the  White  Sea.     The   Russian  Government  is 
said   to   have  prepared   a   similar  scheme    for    building   wireless 
stations  along    the  whole   Murman  coast,    from   the  Norwegian 
frontier  to  the  White  Sea  in  the  first  instance,  and  from  there  along 
the  northern  coast  of  Siberia,  as  far  as  the  climatic  conditions  will 
allow  of  it.     The  Vardo  3tation  will   thus  be  connected   with  the 
Russian  stations  as  well  as  those  before  mentioned.    As  regards  the 
wireless  station  at  Christiania,  it  was  at  first  intended  to  build  it 
on  one  of  the  hills   behind  the  town,  but  this  plan  met  with  so 
much  criticism  in  the  Storthing,  that  the  necessary  money  was  not 
granted,  and  it  had  to  be  given  up.     Experts  have  receiitly  visited 
several  places  nearer  to  the  coast  for  the  purpose  of  finding  a  more 
suitable  site. 

The  first  conversation  by  telephone  between  Christiania  and 
Harstad  took  place  a  few  days  ago,  marking  the  completion  of  a 
section  of  the  big  scheme  of  connecting  Christiania  by  telephone  to 
Ilammerfest,  Vardo  and  Vadso  in  the  north.  The  distance  between 
Christiania  and  Harstad,  which  is  situated  somewhat  to  the  south 
of  Tromso,  is  about  500  miles.  The  main  line  to  Tromto  will  be 
completed  in  the  near  future,  and  be  opened  for  the  use  of  the 
public. 

Postal  Servants. — On  Tuesday  the  National  Joint 
Committee  of  the  Postal  and  Telegraph  Servants  was  received  by 
the  Postmaster- General  to  discuss  the  position  raised  by  the  Holt 
Committee's  report.  The  interview  was  private,  but  Mr.  Samuel 
will  grant  the  Committee  a  further  interview  on  November  13th, 
at  which  a  public  statement  will  probably  be  made. 

Telephone  Rentals.— At  the  Dublin  Court  of  Appeal 

last  week  it  was  decided  tha.,  the  Crown  was  entitled,  in  the  case 
of  bankruptcy,  to  recover  the  full  amount  of  telephone  rentals 
payable  under  agreements  made  between  bankrupts  and  the  National 
Telephone  Co.,  as  the  Crown  was  not  bound  by  the  Bankruptcy 
Acts. 


The   Telephone    Service. — Mr.    Herbert    Samuel    on 

Monday  said  that  he  had  come  to  the  conclusion,  after  making 
some  study  of  the  telephone  services  in  Chicago,  New  York,  and 
Seattle,  and  in  several  of  the  towns  in  Canada,  that  their  telephone 
service  was  distinctly  more  efficient  than  our  service  in  this 
country  was  as  yet — not,  he  believed,  than  our  service  would  be. 
This  country  was  ahead  of  the  United  States  in  the  development 
of  the  automatic  telephone  service,  and  contracts  for  exchanges  of 
the  total  value  of  nearly  £100,000  were  being  placed. 

Trans-Atlantic  Wireless  Telegraphy. — The  Marconi 

Co.  announces  the  inauguration  of  the  duplex  system  between 
Canada  and  Ireland. 

World  Wireless. — It  is  announced  that  a  scheme  for 
the  encircling  of  the  world  by  a  chain  of  wireless  stations  is  in 
course  of  development  by  the  Marconi  Co. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Sydney    (New    South    Wales). — March 

18th,  1914. — For  the  Postmaster-General.  Seven  automatic  switch- 
boards.    Schedule  No.  179.     See  "  Official  Notices  "  October  .Slst. 

December  14th. — Two  sections  switchboard,  common  -  battery 
multiple.     See  "  Official  Notices  "  October  17th. 

HoBART  (Tas.).— December  1st.  Dry  cells  for  the  P.M.G.  See 
"Official  Notices"  October  17th. 

Brisbane. — December  17th.  P.M.G. :  Insulators.  See  "  Official 
Notices"  OctDber  Blst. 

December  31st.  P.M.G.  Insulators.  See  "Official  Noticee  " 
October  31st. 

December  22nd.  Melbourne  Suburban  Railways.  (1)  Track  feed 
boxes,  including  signal  transformers,  switchgear  and  accessories. 
(2)  Track  resistances.  (3)  Impedance  bonds.  (4)  Track  relays  and 
relay  boxes.  Specifications  (£5  5p.)  from  Agent-General  for 
Victoria,  on  or  after  November  10th.  Consulting  engineers, 
Messrs.  Merz  &  McLellan,  32,  Victoria  Street,  S.W. 

Austria. — Lemberg. — November  17th.  Tenders  are 
required  for  the  following  mechanico-electrical  machinery  for  (1) 
the  Royal  railway  erection  shops  at  Lemberg  : — Form  A  :  One 
90-ton  locomotive  turn-table,  rails  (12  m.  long)  electrically  driven ; 
one  80-ton  electric  travelling  crane,  with  two  40-ton  motor- 
travelling  screw  jacks,  capable  of  raising  and  transporting  loco- 
motives complete  ;  one  electric  three-motor  3-ton  erection  travelling 
crane  ;  two  three-ton  and  5-ton  two-motor  travelling  screw-jacks 
for  hanging  railway  ;  one  electric  light  and  power  three-phaee 
(220-v61t,  50  periods  per  second)  installation.  (2)  For  the  smiths' 
shop,  Form  B  :  One  electric  three-motor  travelling  crane,  6  tons 
capacity,  with  transmission  lines.  (3)  For  the  tool-making  shop. 
Form  C  :  One  gas-tempering  stove,  with  accessories.  (4)  Form  D  : 
Locomotive  wheel  making  arrangement,  with  electric  equipment 
for  constant  current  at  300  volts.  Particulars,  drawings.  &c  ,  as 
per  Forms  A,  B,  C  and  D,  from  Abteilung  fiir  den  Zuglorderungs 
und  Werkstattendienst.  K  K.  Staatsbahndirection,  Lemberg. 

Beckenhani.— November  10th.  U.D.C.  12  months' 
supply  of  Midland  Small  Coal.     See  "  Official  Notices"'  October  3l8t. 

Bedford.-^November  12th.  Corporation.  (1)  1,000-k\v, 
mixed-pressure  turbo-alternator  with  exciter  and  condensing  plant ; 
(2)  water-tube  boiler  with  mechanical  stoker  and  coal-handling 
plant.    See  "Official  Notices  "  October  24th. 

Bel$;:iuni. — December  1st.  The  municipal  authorities 
of  Neufchateau  are  inviting  tenders  until  December  1st  for  the 
conces' ion  for  the  electric  lighting  of  the  town. 

January  26th.  Six  electric  cranes  on  the  Bissin-Canal  ex- 
tension. Tenders  to  Burgomaster,  Hotel  de  Ville,  Antwerp. 
Deposit  £800.  Some  particulars  in  French  can  be  seen  at  Board 
of  Trade  C.I.  Department  in  London. 

Bonrnemouth. — November  17th.  Corporation  :  Ten 
bogie  electric  tramcars. 

Bradford. — November  15th.  Electrical  installation, 
Technical  College,  for  the  Education  Committee.  City  Architect, 
Town  Hall. 

Canary  Islands. — November  28th.    The  Spanish  Post 

and  Telegraph  Authorities  in  Madrid  are  inviting  tenders  for  the 
concepsion  for  the  working  of  the  telephonic  system  in  the  town  of 
Las  Pdlmas,  Canary  Islands,  belonging  to  the  State  during  a  period 
of  15  years. 

Dublin. — November  17th.  Twelve  months'  supply  of 
stores,  for  Dublin  Tramway  Co.,  Ltd.  See  "  Official  Notices  " 
October  31  St. 
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THE    INSTITUTION    OF     ELECTRICAL 
ENGINEERS. 


Next  week  the  new  session  of  the  Institution  will  com- 
mence in  liondon — at  several  of  the  provincial  centres  it  has 
already  been  opened.  Some  indication  of  the  features  which 
will  probably  mark  the  proceedings  may  be  gathered  from 
the  chairmen's  addresses  and  the  official  programme. 

The  former  strongly  reflect  the  policy  of  the  "  broader 
view  "  inaugurated  by  Dr.  Ferranti,  by  their  references  to 
the  non-technical  interests  of  the  Institution  and  its  mem- 
bers, and  this  feature  was  emphasised  in  the  speech  of  the 
President,  Mr.  Wm.  Duddell,  at  the  annual  dinner  of  the 
Western  Local  Section  the  other  day.  It  seems  clear  that  the 
Institution  has  felt  impelled — whether  by  the  merits  of  the 
question  or  by  the  formation  of  new  societies  outside  the 
Institution — to  give  serious  consideration  to  the  status  and 
salaries  of  its  younger  members.  Another  point  to  which  the 
chairmen  have  referred  is  the  coming  electrification  of  our  rail- 
ways, and  though  the  conversion  of  the  main  lines  may  still  be 
somewhat  remote,  their  remarks  on  the  subject  clearly  indicate 
their  conviction  that  it  will  not  be  long  delajed,  and  that 
when  it  does  arrive  it  will  prove  of  the  utmost  importance 
to  the  electrical  industry  in  this  country. 

That  this  view  is  shared  by  the  Council  of  the  Institution  is 
abundantly  manifest  in  the  programme  for  the  second  half  of 
the  session  in  London,  which  contains  no  fewer  than  eight 
papers  on  subjects  connected  with  the  electrification  of  railwajs. 
Whether  so  large  a  dose  of  one  special  kind  of  medicine 
will  be  relished  by  the  members  may  be  open  to  question, 
but  it  leaves  no  doubt  as  to  the  Council's  views  on  the 
tendency  of  the  times,  and  we  trust  that  the  papers  and  the 
discussions  thereupon  will  bring  forth  an  abundant  store  of 
information  from  those  best  qualified  to  speak,  which  will 
aid  in  the  accomplishment  of  the  huge  task  which  lies  before 
our  engineers.  There  is  probably  no  other  country  in  the 
world  where  the  railway  traffic  is  so  dense,  the  runs  com- 
paratively so  short,  and  the  prospects  of  a  good  return  on 
the  outlay  required  for  the  conversion  of  the  railways  so 
favourable.  The  resurrected  feud  between  a.c.  and  d.c, 
unfortunately,  may  cause  delay,  as  it  has  already  done, 
but  we  hope  that  a  way  will  be  found,  in  the  interests  of 
the  whole  community,  as  well  as  of  the  electrical  industry, 
to  overcome  this  obstacle.  The  question  is  of  so  much 
importance  that  it  would  afford  ample  justification  for  the 
appointment  of  a  Eoyal  Commission  to  inquire  into  the 
merits  of  the  rival  systems.  The  adoption  of  common 
standards  for  main-line  work  is  undoubtedly  a  matter  of  the 
first  importance. 

We  published  portraits  and  biographical  sketches  of  Mr. 
Duddell,  who  has  been  elected  for  a  second  year  of  office  as 
President,  and  Mr.  A.  M.  Taj  lor,  Chairman  of  the 
Birmingham  liocal  Section,  in  our  issue  of  November  8th 
last  year.  Below  we  give  some  notes  on  the  careers  of  the 
new  Chairmen  of  Local  Sections. 


Mr.  Chas.  VerDier,  91.1.  E.F.,  who  is  this  year's  chairman 
of  the  Newcastle-on-Tyiie  Local  SvctiOD,  was  born  in 
London  in  1877.  His  early  technical  education  was  received, 
at  the  Regent  Street  Polytechnic,  but  at  the  age  of  14^  he 
commenced  a  three  years'  apprenticeship  with  Messrs. 
Reyrolle,  then  located  in  London.  During  these  and  subse- 
quent years,  Mr.  Vernier  contfnued  his  studies  both  at  the 
Polytechnic  and  the  City  and  Guilds  Institute,  Finsbury, 
being  a  bronze  medallist  in  electrical  engineering  in  con- 
nection with  the  former  institution  in  1894,  whilst  he  also 
passed  the  Honours  grade  in  the  same  subject,  in  connection 
with  the  last-named  college,  in  181)G. 

In  that  year  Mr.  Vernier  was  appointed  electrician  to  the 
Brockie-Pell  Arc  Lamp  Co.,  with  whom  he  remained  for  two 
years,  and  subsequently,  in  a  search  for  further  experience, 
and  upon  the  recommendation  cf  Mr.  Reyrolle,  was 
appointed  by  Mr.  Charles  H.  Merz,  who  was  then  chief 
engineer  of  the  Cork  Electric  Tramways  and  Lighting  Co., 
an  assistant  engineer  with  that  company,  for  whom  he  super- 
vised the  relaying  of  the  cable  network  and  the  installation 
of  public  street  lighting  in  the  City  of  Cork  from  June, 
1899,  to  the  end  of  1900. 


Mr.  Vernier  was  then  cfTtred  an  appointment  with 
the  Newcastle  Electric  Supply  Co.,  Ltd ,  to  sajjervise  the 
laying  of  the  difctribating  networks  in  Newcastle  and 
district,  and  for  the  past  13  years  Las  Uen  respcnsibie  for 
the  bulk  of  this  work  in  connection  with  the  company's 
operations. 

As  our  readers  are,  no  doubf,  aware,  Mr.  Vernier's  experi- 
ence in  the  matter  of  cables,  b;  th  andergronnd  and  over- 
head, is  unique  in  this  country  ;  be  controls  the  whole  of 
the  cable  work  connected  with  his  own  and  allied  com- 
panies, which  includes  some  40  distribuiinjf  networks. 

He  was  elected  an  Associate  Member  of  the  Institution  of 
Electrical  Engineers  in  1004  and  a  Member  in  I'.Hl.and 
contributed  a  paper  to  the  Institution  in  1911  on  the 
"Laying  and  Maintenance  of  Transmission  T'ables"  ; 
his  address  as  chairman  of  the  Section  was  reprinted  in 
abstract  in  our  last  issue. 

Mr.  William  B.  Woodlioa.se,  W.I.E.E,,  chairman  of  the 
1  orkshire  Local  Section,  waa  trained  at  the  Finsbury  Tech- 
nical and  University  Colleges,  London,  subsequently  serving 
an  apprenticeship  with  the  India-Rubber,  Gutca-Percba 
and  Telegraph  Works  Co.,  at  Silvertown.  A  varied  engineer- 
ing experience  included  his  return  at  a  later  date  to  Finsbury 
as  a  lecturer.  In  1901  he  was  engaged  at  Wallsend  in  the 
development  of  the  N€wcastle-cn-T}ne  Electric  Supply  Co.'s 
power  scheme,  which  was  the  first  of  its  kind  in  this  country, 
and  two  years  later  he  was  appointed  manager  of  the  Yorkshire 
Electric  Power  Co.,  the  development  of  which  ucdertaking 
has  thus  been  under  his  control  for  10  years.  ^Ir.  Wood- 
house  is  also  engineer  and  manager  of  Electrical  Distribution 
of  Yorkshire,  Ltd.,  a  company  working  15  electric  lighting 
undertakings,  and  of  the  Yorkshire  Waste  Heat  Co.,  whcse 
first  waste  heat  station  has  recently  been  set  to  woik,  both 
these  companies  being  intimately  associated  with  the 
Power  Co. 

Mr.  Wcodhouse  has  contributed  greatly  to  cur  under- 
standing of  the  problems  of  electricity  supply  to  the  textile 
industries,  which  bulk  so  largely  in  the  extensive  area 
covered  by  his  ccmpany.  He  is  the  author  cf  varioos 
papers  cf  engineering  interest,  and  as  an  engineer  he  pro- 
bably has  a  wider  knowledge  of  electiicity  supply  in  York- 
shire than  the  great  majority  of  his  colleagues  in  the  same 
industry. 

Mr.  H,  Faraday  Proctor.  M.lDst.C.E,,  M.LE.E., 
the  well-known  city  electrical  ergineer  of  Bristol,  is  this 
year's  chairman  of  the  Western  LOCal  SectiOD,  in  the  for- 
mation of  which  last  year  he  took  a  leading  part. 

Mr.  Proctor  hails  from  Tyneside :  he  was  born  in  Newcastle- 
on-Tyne  in  18G7,  and  spent  the  first  25  years  of  his  life 
in  the  neighbourhood—  this  period  including  his  engi- 
neering apprenticeship  with  Messrs.  Henry  Watson  &  Sons, 
and  training  at  the  Armstrong  College. 

Leaving  the  above  firm  some  time  after  the  completion  of 
his  apprenticeship,  Mr.  Proctor  joined  the  Xewcastle-on- 
Tyne  Electric  Supply  Co.  as  assistant  engineer,  remaining 
there  until  the  close  of  1892,  when  he  took  up  his 
present  appointment  as  chief  engineer  and  general  manager 
of  the  Corporation  Electricity  Depattmont.  Bristol. 

It  will  be  seen  that  Mr.  Proctor  has  had  charge  of  the 
Bristol  undertaking  from  the  very  commencement,  but  his 
connection  with  municipal  work  has  meant  far  more  than  21 
3  ears  of  Corporation  service,  as  he  was  one  cf  the  founders  of 
the  Incorporated  ]\[unicipal  Ele(  trical  Association,  and  is, 
in  fact,  the  only  representative  who  has  been  a  member  of 
the  Council  of  that  bcdy  continuously  since  it  was  formed 
some  18  years  ago. 

Mr.  Proctor  was  President  of  the  I  M.E.A.  in  1898-9, 
and  has  been  an  indefatigable  Hen.  Secretary  during  the 
last  eight  years  ;  he  was  also  elected  a  ^lember  of  Council 
of  the  I.E.E.  in  1910,  being  the  first  to  be  so  elected  by  the 
general  bcdy  of  the  members  of  the  Institution. 

Mr.  J.  A,  RobertsoD,  M.I.F.F.,  whois  the  new  chairman 
of  the  Scottish  Local  Section,  is  the  Consulting 
and  Resident  Engineer  to  the  Burgh  of  Greenock. 
His  earlier  experience  was  obtained  with  the  Stirling  Cor- 
poration and  with  Messrs.  Denny  Bros.,  the  Dumbarton 
shipbuilding  and  engineering  firm. 

During  his  11  years'  stay  in  Greenock  he  has  been 
responsible  for  the  erection  of  the  Dellingburn  power  station 
and  refuse  destructor,  and  has  introduced  the  three-phase 
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ii.T.  suyply  with  sub-sbationB  on  consumers'  premises.  As 
our  readers  are  aware,  the  Creenock  electricity  department 
has  gone  ahead  very  rapidly  of  late,  and  practically  all  the 
large  works  take  their  whole  supply  for  both  power  and 
lighting  from  the  Corporation  ;  in  fact,  the  "units  sold  per 
head  of  population"  in  ( J  reenock  are  about  the  highest  in 
the  country.  The  latest  development  is,  of  course,  the 
extended  supply  to  Port-Glasgow,  where  seven  shipbuilding 
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[Norman  Dcwar,  Dublin. 

6.  M.  Harriss,  Dublin. 


firms  have  become  large  consumers,  whilst  the 
provisional  order  for  t'he  area  will  also  be 
worked  by  the  Greenock  authorities. 

Mr.  Robertson  is  consulting  engineer  to 
several  other  Scottish  burghs,  and  has  contri- 
buted several  papers  to  the  Proceedings  of 
various  engineering  societies. 

Prof.  E.  W.  Marchant,  D.Sc,  M.I.E.E., 
the  chairman  of  the  Manchester  Local 
Section,  and  David  Jardine  Professor  of 
Electrical  Engineering  at  the  Liverpool  Uni- 
versity, was  born  in  187G.  He  graduated  in 
London,  taking  honours  in  both  mathematics 
and  physics,  and  was  awarded  the  Granville 
Scholarship  at  the  D.Sc.  examination.  On 
leaving  college,  Prof.  Marchant  served  a  works 
apprenticeship,  and  subsequently  held  the 
position  of  superintendent  of  the  Blythswood 
Laboratories,  Renfrew,  N.B. 

After  a  brief  period  at  the  Finsbury  Tech- 
nical College  in  1901,  he  was  appointed 
lecturer  in  Electrotechnicsat  University  College, 
Liverpool,  and  is  the  first  holder  of  the  chair 
of  Electrical  Engineering  at  the  University, 
which  was  founded  in  1903  through  the 
generosity  of  Mr.  David  Jardine. 

Prof.  Marchant  has  contributed  numerous 
pipers  to  the  Proceedings  of  the  Institution 
of  Electrical  Engineers  and  other  scientific 
societies  ;  it  is  interesting  to  note  that  he  was 
associated  with  Mr.  Duddell,  President  of  the 
Institution,  in  the  development  of  the  oscillo- 
graph. Recently  he  has  interested  himself 
in  wireless  telegraphy,  an  excellent  equipment 
having  been  provided  at  Liverpool  University. 

Mr.  Geo.  Marshall  Harriss.  M.Inst.C.E.I., 
M.I.E.E,,  who  has  been  elected  chairman  of 
the  Dablin  Local  Section,  is  an  engineer  of 
wide  experience  both  in  this  country  and 
abroad.  Originally  a  pupil  of  Mr.  Thomas 
Tomlinson,  he  accompanied  that  gentle- 
man    to    Queensland    in     1884,     and    was 
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engdged  at  Messrs.  Babbidge's  and  the  Qaef:n.-:laDd  Railway 
Carriage  Works  ;  subsequently  he  saperint^nded  th=  'm 

of  tlie  first  quart/.-crushing  plant  on  the  Croydon  g..,. ..,:... 

Ptfeturning  to  England  in  1x91,  he  joined  the  gtafF  of 
Messrs.  J.  E.  II.  Gordon  &  Co.  as  outdoor  assUtant  on  the 
works   of   the    Crystal    Palace    I);strict    <'  -ly 

station.     He   afterwards    be<^;ame   resident     :.. :iie 

Bray  electricity  works,  and  was  appointed  township  electrical 
engineer  in  1890,  upon  the  purchase  of  the  nndertaking  by  the 
Bray  Commissioners.  He  retained  this  position  until  1900. 
when  h  ^  accepted  an  appointment  with  Prof.  George  Forbes  to 
act  as  that  gentleman's  representative  in  Ireland,  and  resident 
engineer  to  the  Carlow  Klectrical  Works,  where  he  had  a 
fairly  extensive  practice  as  consulting  engineer,  principally 
in  connection  with  the  development  of  water  powers  for  elec- 
trical work.  ^Fr.  Harriss  acted  as  resident  engineer  to  the 
Irish  International  Exhibition  throughout  its  run,  and 
afterwards  joined  the  staff  of  ^Ir.  W.  M.  Murphy  on  rail- 
way construction  in  the  Gold  Coast  Colony,  taking  charge 
of  the  first  20-mile  section  of  the  Accra  Akwapim  Ilailway, 
which  included  the  laying-out  of  the  Accra  terminus,  all 
the  buildings,  and  the  erection  of  the  telegraph  and  block 
system  of  signalUng  throughout. 

After  two  years  in  West  Africa  he  was  appointed  electrical 
engineer  to  the  Dublin  United  Tramway  Co.,  which  position 
he  still  holds.  He  is  the  author  of  papers  on  the  lighting 
of  small  towns,  railway  construction  in  West  Africa,  &c. 


Sir  Joseph  Swan,  F.R.S. — The  Electrical  Review 
tenders  its  heartiest  congratulations  to  Sir  Joseph  Swan,  F.R.S., 
on  the  occasion  of  his  eighty-fifth  birthday.  Notwithstanding 
his  great  age,  Sir  Joseph's  interest  in  scientific  pursaits  in  his 
laboratory  at  Warlingham,  Surrey,  shows  no  languishing.  For 
a  full  account  of  this  famous  electrical  veteran's  career  and 
his  many  inventions,  we  refer  our  readers  to  our  issue  of 
November  :.Mtb.  1904. 
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THE    STERLING    TELEPHONE    CO.'S    NEW 

OFFICES. 


The  removal  of  the  Sterling  Telephone  and  Electric  Co., 
Ltd.,  from  Upper  Thames  Street  to  Tottenham  Court 
Road,    marks   the   accomplishment   of  a  further   stage   in 


Public  Office  of  the  Steeling  Co, 

the  career  of  this 
prosperous  con- 
cern, regarding 
which  a  few 
particulars  may 
be  of  interest 
to  our  readers. 
From  the  com- 
mencement the 
company  has  con- 
fined its  attention 
exclusively  to 
telephones,  bells 
and  allied  appa- 
ratus, including 
magneto  ex- 
ploders,  and  has 
hammered  away 
steadily  at  this 
class  of  business 
without  yielding 
to  the  temptation 
to  widen  the  scope 
of    its    operations, 

with   the   result  that  it  has  gained  a  position  in  the  front 
rank  of  the  telephone  industry  of  this  country. 

The  credit  for  the  remarkable  progress  made  by  the  com- 
pany and  the  high  reputation  of  its  products  is  due  entirely 
to  the  founder  and  managing  director  of  the  company,  Mr. 
Guy  Burney,  though  he  would  be  the  last  to  claim  it  for  him- 
self, alleging  that  the  success  which  has  been  attained  is  due  to 
the  loyalty  of  a  devoted  and  proficient  staff.  Mr.  Burney,  while 
describing  himself  as  a  commercial  engineer  and  not  a  tele- 
phone expert,  nevertheless  possesses  an  intimate  and  exhaus- 
tive knowledge  of  every  phase  of  the  telephone  industry 
apart  from  public  exchange  installations,  with  which  his 
company  has  not  concerned  itself,  and  combines  with  his 
technical  ability  a  commercial  acumen  which  enables  him 
to  gauge  correctly  the  tendency  of  the  moment,  and  to  fore- 
cast the  needs  of  the  future. 

The  company  sprang  from  very  modest  beginnings  ;  it 
was  established  in  London  as  an  off-shoot  of  the  Berliner 
Telephone  Works,  in  IDOO,  the  offices  being  situated  in 
Queen  Victoria  Street :  larger  accommodation  soon  became 
necessary,  and  in  1904  new  offices  and  a  warehouse  were 
taken  in  Upper  Thames  Street.  The  development  of  the 
business  rendered  it  necessary  to  increase  the  capital  and 
extend  the  range  of  activity  of  the  firm,  and  therefore  it 
was  converted  into  a  private  limited  liability  company  in 
1909. 

Mr.  Burney  had  always  cherished  the  hope  of  establishing 
works  in  this  country,  and  under  the  new  conditions  he  was 


Showroom  at  Telephone  House. 


able  to  realise  this  laudable  ambition  ;  before  the  end  of  the 
same  year  (1909)  a  large  factory  at  Dagenham  had  been 
equipped  with  plant  for  the  manufacture  of  telephones,  &c., 
and  was  soon  in  full  swing.  Last  year  we  paid  a  visit  to  the 
Dagenham  works,  which  by  that  time  had  been  very  con- 
siderably extended  beyond  their  original  capacity,  and  in  our 
issue  of  April  12th,  1912,  we  published  a  fully  illustrated 
description  of  the  factory.  Large  orders  for  the  British  and 
Colonial  Governments  have  been  carried  out  or  are  now  in 
progress  at  these  works,  which  also  turn  out  a  great  variety 
of  telephones,  &c.,  for  domestic,  office  and  workshop  use. 

The  last-named  branches  have,  in  fact,  formed  the  founda- 
tion of  the  company's  business,  for  it  was  by  the  adaptation 
of  existing  patterns  of  telephones  to  suit  English  conditions 
that  Mr.  Burney  succeeded  in  popularising  the  telephone  and 
creating  a  demand  for  instruments  for  domestic  use.  The 
company  has  led  the  way  in  this  branch  of  industry  by  intro- 
ducing many  novel  features,  and  has  done  a  great  deal 
towards  developing  the  domestic  market,  which  was  previously 
almost  non-existent.  In  particular,  it  claims  to  have  been 
the  first  to  put  on  the  market  in  commercial  form  an  inter- 
cam  munication  telephone  with  multiple  levers  and  inter- 
locking movements,  a  pattern  which  has  proved  exceedingly 
popular,  and  has  been  very  widely  adopted. 

The  Sterling  Co.,  however,  has  confined  its  attention 
wholly  to  the  manufacture  and  supply  of  its  apparatus  ;  it 
has  never  undertaken   to   carry   out   any  installation  work, 

but  has  loyally 
supported  the 
contractor,  rigidly 
refusing  to  grant 
any  di  scount 
whatever  except 
to  trade  customers. 
In  this  respect  the 
company  sets  an 
excellent  example 
to  all  manufac- 
turing concerns  ; 
it  is  well  known 
that  failure  to 
observe  this  rule 
has  led  to  in- 
cessant disturb- 
ance and  bitter 
feuds  in  the  various 
trades  from  time  to 
time. 

The  object  of 
the  new  establish- 
ment, with  its  ex- 


Repair  Shop. 


tensive  range  of  show-windows  and  showroom,  is  to  popularise 
the  telephone  by  bringing  it  directly  under  the  notice  of  the 
public  ;  and  in  this  respect  the  permanent  exhibition  of 
apparatus   which    has  been  organised  by  the   company  at 
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the  new  Telephone  House  is  admirably  calculated  to  ackieve 
its  purpose. 

The  display  in  the  windows  is  so  striking^  that  it  cannot 
fail  to  attract  the  attention  of  the  passer-by  ;  and  the 
showroom  presents  an  extraordinary  variety  of  apparatus, 
mounted  on  a  novel  back^'round  which  sets  off  the  finish  of 
the  instruments  to  g:reat  advantage.  The  lighting  of  the 
windows  is  an  object  lesson  in  the  art.  The  company  claims 
that  the  exhibit  is  unique  in  Europe,  and  we  have  no  doubt 
that  its  claim  is  justified. 

With  many  of  the  patterns  exhibited  in  the  showroom,  our 
readers  are  already  familiar  ;  others  are  not  yet  ready  for 
publication,  but  we  may  draw  special  attention  to  a  complete 
new  range  of  ferrocased  telephones,  the  cases  being  of  drawn 
steel,  which  present  an  exceptionally  handsome  appearance, 
besides  being  compact  and  robust.  These  are  made  through- 
out at  the  Dagenham  AVorks,  as  indeed  are  nearly  all  the 
instruments  exhibited  ;  the  necessary  tools  are  now  being 
made  for  the  remaining  patterns,  and  in  the  course  of  a  few 
months  the  whole  of  the  company's  apparatus  will  be  made 
at  Dagenham. 

The  company  is  not  content  with  the  present  achieve- 
ments ;  Mr.  Burney  is  convinced  that  there  is  still  an  enor- 
mous scope  for  the  development  of  the  domestic  telephone 
— not  only  the  Parlyphone,  which  is  so  easily  installed  on  any 
existing  bell  circuit,  but  also  the  more  elaborate  and  expen- 
sive patterns  of  intercommunication  telephone,  &c.— and  he 
is  determined  to  prosecute  his  campaign  in  this  field.  One 
of  the  greatest  obstacles  to  success  in  this  connection  is  the 
present  attitude  of  the  telephone  authorities  in  this  country, 
in  striking  contrast  to  that  of  the  German  officials.  Here, 
the  Post  Office  will  not  permit  any  apparatus  whatever  to 
be  connected  with  its  exchanges  except  those  which  it 
supplies,  whereas  in  Germany,  provided  that  the  pattern  has 
been  approved,  private  intercommunication  telephone  systems 
are  commonly  connected  directly  with  the  exchange  system, 
so  that  a  subscriber  can  not  only  communicate  with  any  of 
his  own  stations  without  the  aid  of  an  operator,  but  can  also 
get  through  to  any  other  subscriber  on  the  Government 
system.  Difficulties  have,  of  course,  been  met  with  in 
devising  suitable  apparatus,  but  these  have  been  completely 
overcome,  and  in  point  of  fact  the  system  is  very  widely 
used  in  Germany,  where  it  is  very  popular  and  is,  of  course, 
approved  by  the  Government.  We  need  not  here  go  into  the 
details  of  the  apparatus  employed  ;  suffice  it  to  say  that  it  is 
efficient  and  adequate  for  all  the  requirements,  and  that  the 
British  Post  Office  telephone  authorities  have  been  kept 
acquainted  with  its  development  and  progress,  but  that  they 
still  decline  to  permit  any  instruments  to  be  used  on 
exchange  circuits  except  their  own  stereotyped  patterns. 

We  cannot  believe,  however,  that  this  reactionary  attitude 
can  prevail  for  long,  in  view  of  what  has  been  done  abroad  ; 
the  Postmaster-General,  Mr.  Herbert  Samuel,  is  probably 
the  most  efficient  and  progressive  Minister  who  has  ever 
occupied  that  office,  and  has  repeatedly  expressed  his  deter- 
mination to  press  on  the  popularisation  of  the  telephone 
service  in  every  possible  way.  It  may  be  that  under  the 
stress  of  making  up  for  the  time  lost  through  the  transfer  of 
the  system  to  the  State,  the  staff  has  not  been  able  as  yet  to 
contemplate  the  further  development  of  facilities  for  using 
the  service  ;  but  there  is  no  doubt  that  they  must  come 
sooner  or  later,  and  the  sooner  the  better. 

We  give  some  views  of  the  new  offices,  showroom  and 
repair  shop  at  Telephone  House,  which  have  been  fitted  out 
with  excellent  judgment  and  good  taste  ;  the  establishment 
also  comprises  large  store-rooms,  packing  rooms.  Sec,  and 
repair  shops,  enabling  special  work  to  be  done  without  the 
necessity  of  reference  to  the  Dagenham  Works.  We  may 
conclude  with  the  suggestion  that  Telephone  House  is  worth 
a  personal  visit,  if  only  to  see  how  office  work  is  facilitated  by 
the  complete  and  costly  install  itions  of  intercommunication 
telephones,  pneumatic  tubes,  good  lighting  (the  semi- 
indirect  illumination  is  not  only  exceptionally  satisfactory, 
but  has  been  found  more  economical  than  direct  lighting), 
and  efficient  organisation. 


GLASGOW    ELECTRICAL    EXHIBITION. 


In  addition  to  the  firmn  named  in  oar  laat  iaaroe  M  daplAjinti 
manofactnreH  at  this  Exhibition  the  \AU,wing  call  for  nMBtion  — 

At  Stand  .'.2,  MtfcrH.  A.  Schonfield  A. «  ■).  of  GUwfrow,  are  ■bowine 
a  l&Tge  variety  of  their  pat«nt  hyfrienic  Hestia  ttOTca,  which  tbej 
(Tuarantee  for  five  jcare,  and  which  are  enpplied  in  1,  2  and  3  anita. 
Tbece  etovea  arc  bein^r  exhibited  in  con  jaaction  with  their  aatonatic 
temperature  control  device  (Gmndy  lyBtem)  for  the  antomvtic 
control  of  temperature  in  roomB.  This  tystem  can  alflo  be  applied 
to  ^ag  and  Bteam  heating.  The  eavinfr  claimed  to  be  effected  hj 
means  of  thiH  apparatus  is  7<J  per  cent.  Initallationa  of  thia 
heatinpr  pystem  have  been  carried  out  for  H.M.'s  Offices  of  Works 
and  other  larpe  concerns. 

Messrs.  Thomas  Kesnor  i:  Co.,  Ltd.,  of  Watford,  have  an  exhibit 
at  Stand  No.  'A,  which  chiefly  consists  of  electric  motor  control 
apparatus,  more  particularly  of  the  ante  matic  type,  inclodio?  the 
well-known  Kesnor  patent  elevator  controller,  service  controller  for 
dinner  lifts,  ice,  car  switches,  push  bnttons,  limit  and  direction 
switches,  {^ate  locks,  door  contacts,  &c.  A  special  feature  is  their 
new  automatic  motor  starter.  Meesrs.  Ketnor  also  exhibit  their 
ticket-issuingr  machines  for  picture  theatres,  equipped  with  electric 
counters,  which  can  be  fitted  in  the  manager's  office  or  other  con- 
venient position  outside  the  pay  box. 

Messrs.  Watson  k  Whyte,  of  Glaepow.  have  a  stand  whereon  they 
are  displayinp  the  manufactures  of  the  fry  pto  Electrical  <  o.,  the 
British  L.M.  Ericsson  Manufactutinp  <  j..  Ltd.,  and  Mesers.  John  C. 
Fuller  &  S3n8,  Ltd.,  lor  whom  they  are  sole  a?ent>9  in  Scotland. 

Messrs.  Ross  X  Co..  of  Glasgow,  are  showing  incandescent  lamps, 
cooking  and  heating  apparatus,  .vc.  ;  the  .Scottish  Vacuum  Cleaner 
Co  ,  of  Glasgow,  exhibit  vacuum  cleaners  ;  Messrs.  Thomas  and 
Bishop,  of  London,  show  their  Cling-surface  for  belt*.  Permac 
commutator  compound,  kc.  ;  the  Telephone,  Lighting  and  Power 
Co ,  of  Glasgow,  have  an  exhibit  of  telephones  on  view  ;  Menrs. 
Wood  A:  Cairns,  Ltd.,  Edinburgh  (agents  f  or  the  Ellectrical  Co.,  Ltd.). 
have  a  comprehensive  exhibit  of  motors,  dynamos,  switchgear, 
heating  and  cooking  apparatus,  electric  signs,  clocks,  kc. 

The  British  Electric  Heater  Co.,  Ltd.,  Glasgow,  exhibit  electric 
geysers,  electrically -heated  towel  rails  and  bath  tanks  :  electric 
signs  are  shown  by  Messrs.  Forrest  it  Sons,  of  Anderston  :  Jlesare. 
E.  H.  Judd  &  Co.,  of  Glasgow,  show  starters,  contrcllers,  .tc  .  the 
manufactures  of  Messrs.  Brook,  liiret  ..^;  Co..  Ltd..  and  Allen,  West 
and  Co.,  for  whom  they  are  sole  agents  in  Scotland  :  the  Jandna 
Arc  Lamp  and  Electric  Co.,  of  London,  exhibit  their  arc  lamps;  MeeerB. 
Kelvin,  Bottomley  ct  Baird,  Ltd.,  Glasgow,  have  an  interesting  col- 
lection of  electric  heaters  and  radiators,  electrically-heated  table 
plate,  electric  tea  and  coffee  pot?,  toasters,  irons,  vV3.  ;  ilessrs.  I^ 
Carbone,  with  dynamos  and  motor  brushes,  and  the  Nicholson  and 
Clipper  Co.,  Ltd.,  of  Manchester,  with  belt  fasteners,  patent  locking 
lampholders,  girder  clips,  kc,  complete  the  Hb\ 


CONTRACTS    OPEN. 


Lamp  Making  in  Austria. — The  Watt  Elektrische  Gluh- 

lampenfabrik  Gesellschaft  is  the  name  of  a  new  company  which 
has  i  ast  been  formed  in  Vienna,  with  a  capital  of  £  80,000,  to  acquire 
and  carry  on  the  Watt  electric  lamp  works  in  the  city. 


iCantin'ued  from  page  746.) 

France. — November  15th.  The  French  Post  and  Tele- 
graph Authorities  in  Marseilles  (Rue  Colbert)  are  Inviting  tenders 
for  an  installation  of  semi-automatic  telephones  at  the  General 
Post  Office  in  Marseilles. 

November  15th.  The  Municipal  Authorities  of  Ccmpir?ne  (Olse) 
are  inviting  tenders  for  the  supply  of  a  reserve  steam  engine  and 
dynamo  of  a  capacity  of  120  KW.  for  the  local  water  pumping 
station. 

firimsby. — November  13th.  (.'orporation  :  ^letal-filament 
lamps  ;  1  to  15  H.p.  continuous-current  motors  \  \  to  15  H.P.  motcr 
panels  ;  house  fuse  boxes  and  fittings  :  house  service  boxes  (lead) 
and  fittings.     See  "  Official  Notices  "  October  :^lst. 

November  IT.th.  Fine  slack  coal  (about  11. »X)"  tons),  for  the 
Corporation  Electricity  Works  :  Mr.  W.  A.  Vignoles,  electrical 
engineer. 

ladia. — Allauabap. — Electric  generating  plant,  con- 
sisting of  oil  engines,  continuous-current  dj names  and  storage 
batteries.     Hon.  See.,  Allahabad  Club,  Ltd.,  Allahabad. 

London. — November  12th.     L.C.C.    (1)  Installation  at 

Colebrook  Row  Special  School,  Islington,  N.  95  lighting  points  ; 
(2)  installation  at  County  Secondary  School,  Chelsea,  180  lighting 
points.     See  "  Official  Notices  "  October  24  th. 

Battersea— November  13th.  Corporation  :  Wiring  of  shop 
premises  in  connection  with  hire  scheme,  for  one  year.  See 
"  Official  Notices  "  to-day. 

Hamsizksmith. — November  14th.  Corporation  :  Arc  lamps  for 
fixing  on  consumers'  premises,  to  work  two  in  series  on  single-phase 
A.c.  50  periods,  110  volts.     See  "  Official  Notices  '  to-day. 

L  C  C. — November  26th.  Installation.  140  lighting  points,  at 
Hammersmith  Trade  School  for  Girls.  Lime  Grove.  See  Official 
Notices  "  to-day. 

{.Gmtinued  on  pagt  752) 
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Manchester. — November  28th.  Corporation.  Two 
water-tube  boilers  and  superheaters,  economisers,  coal  chutes,  ash 
conveyor,  pipe  connections,  additional  stoker  f^haftinp:  and  clutches, 
and  pneumatic  ash-handlingr  plant  at  boiler  house  No.  2,  Stuart 
Street  generating-  station.     See  "  Official  Notices  "  to-day. 

New  Zealand. — January  5th,  1914.  The  Christchurch 
Oity  Council  invites  tenders  for  series  street-liphtinp  plant  (1,950 
metallic-filament  lamp.*)  and  accessories.  A  specification  can  be 
seen  at  the  B.  of  T.  C.I.  Department  in  London. 

Rainhill  (near  Liverpool).— November  24th.     Wiring 

and  fittings  for  new  ward,  Lancashire  County  Asylum.   See  "  Official 
Notices"  to-day. 

Rhyl. — November  19th.  One  IGO-kw.  Diesel  engine  set, 
for  U.D.C.     See  "  Official  Notices  "  October  17th. 

Spain. — The  municipal  authorities  of  Zumaya  (Province 
of  Guipuzcoa)  have  just  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  16  years. 

November  17th.  Tenders  are  being  invited  by  the  Spanish 
Post  and  Telegraph  authorities  in  Madrid,  for  the  concession  for 
the  working  during  a  period  of  1.5  years  of  the  telephonic  system 
in  the  town  of  Toledo,  belonging  to  the  State. 

November  18th.  The  municipal  authorities  of  Chamartin  de  la 
Rosa  (province  of  Madrid)  are  inviting  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  six  years. 

November  18th.  The  Spanish  Post  and  Telegraph  authorities  in 
Madrid  are  inviting  tenders  for  the  concession  for  the  working 
during  a  period  of  15  years  of  the  telephonic  system  in  the  town  of 
Alcoy  (province  of  Alicante),  belonging  to  the  State. 

Swansea. — Harbour  Trust.  Three  portable  hydraulic 
or  electric  cranes,  fixed  jibs,  and  three  with  jibs  fitted  with  compen- 
sating luffing  gear.  Deposit  £3  Sa.  Mr.  T.  Strick,  Clerk,  Harbour 
Offices. 

The  izores.— January  12  th.  La  Junta  Generale  du 
District  de  Ponta  Delgada,  Saint  Michel,  Azores,  is  inviting  tenders 
for  the  construction  and  working  of  an  electric  railway  between 
Ponta  Delgada  and  Valle  das  Furnas,  and  between  Ponta  Delgada 
and  Villa  da  Ribeira  Grande.  The  lines  will  be  laid  at  the  side  of 
the  national  and  municipal  roads. 

Wakefield  (Yorlis.). — December  5th.  Twelve  months' 
supply  of  stores,  for  Yorkshire  (West  Riding)  Electric  Tramways 
Co.,  Ltd. 

Warrinjrton. — November  14th.  Telegraph  materials 
and  carbons  for  a  year,  for  the  Cheshire  Lines  Committee.  Stores 
Superintendent,  Cheshire  Lines,  Warrington. 

Wolverhampton. — November  9tb.  Corporation  :  One 
4,000-KW.  turbo-alternator,  condensing  plant,  and  auxiliaries. 


Leyton. — The  following  tenders  have  been  received  by 
3  IT.D.C.  for  the  supply  of  1  mile  of  "05  single-core  cable  : — 


CLOSED. 


Anstralia. — Home  Affairs  Department : — 

Generating  plant  at  ^orth  Head  Quarantine  Station,   Sjdney,  il,404. — 
G.  Weymouth  Pty.,  Ltd. 

External  Affairs  Department : — 
Electric  light  apparatus,  forN.  Territory,  £330.— Siemens  BiOB,— Tenders 

Bacup. — The  Electricity  and  Tramways  Committee  has 
accepted  the  tender  of  the  Expanded  Metal  Co.,  Ltd.,  for  expanded 
metal  screen,  suggested  by  the  L.G.B.  Inspector  at  the  Stacksteads 
sub-station. 

Belgium. — Five  concerns  —  three  German,  and  one  each 
Belgian  and  French — submitted  tenders  last  week  to  the  Municipal 
authorities  of  Ixelles,  Brussels,  for  the  supply  of  a  quantity  of 
armoured  low-tension  cable,  the  lowest  offer  being  that  of  the 
Societe  A.E.G.  Union  Electrique,  of  Brussels. 

Canada. — Ottawa. — The  contract  has  been  awarded 
the  Canadian  General  Electric  Co.,  Ltd.,  by  the  Ottawa  and  Hull 
Power  and  Manufacturing  Co.,  for  two  water  wheel  type  alter- 
nators each  of  0.750  K.v  A.,  120  R.P  M..  2,300  volts  and  also  for  two 
transformers,  each  of  6,750  K.v.A.,  2,:<00/12,000  volts. 

Winnipeg. — The  contract  has  been  awarded  Messrs.  C.  H. 
Simpton  &  Co.,  for  the  power  house  and  heating  plant  of  the  new 
Parliament  buildings. —  CunaAlan  Eiufineer. 

Constantinople.  —  The    Aster   Engineering    Co.    has 
lately   received   an    order   for   a   batch    of   four-oylinder   H-h.p. 
,  marine  engines  to  temporarily   drive  dynamos  by  belts,  and  sub- 
sequently be  installed  in  boats. 

Ipswich. — The  Corporation  contract  for  meters  for  10 
amperes  and  upwards  has  been  received  by  Messrs.  Chamberlain  and 
Hookham,  Ltd. 

Leil^h. — November  20th.  Supply  of  coal  (approximately 
4.000  tons)  for  the  electricity  works  for  a  year.  Particulars  from 
Electrical  Engineer,  Albion  Street,  Leigh, 


the 


R.R.Todd..        ..    (accepted) jE  130 

Western  Electric  Co l.'iS 

Standard  Cable  Mfg.  Co 136 

W.  T.  Henley's  Co..  Ltd.           . .  145 

B.l.  and  Helsby  Cables,  Ltd.     . .  I^(> 

Union  Cable  Co.,  Ltd 146 

.Tohnson  &  Phillips,  Ltd 150 

Callender's  Cab'.e,  &o.,  Co.        . .  150 


Siemens  Bros.  &  Co £152 

General  Cable  Mfg.  Co 160 

W.  T.  Glover  &  Co.           . .        . .  160 
Electrical   Eng.  and  Equip.  Co.    169 

Connolly  Bros.,  Ltd 196 

Pirelli,  Ltd 210 

General  Electric  Co 210 


Limerick. — The  Corporation  has  placed  an  order  with 
the  Premier  Accumulator  Co.,  Ltd.,  for  a  battery,  booster,  balancer, 
switchboard  and  milking  booster,  &c. 

Lisnaskea. — The  order  for  the  switchboard  for  the 
electricity  works  at  Lisnaskea,  Ireland,  has  been  placed  with  the 
W^alsall  Electrical  Co.,  Ltd. 

London. — Bermondsey. — The  following  tenders  have 
been  received  by  the  Borough  Council  for  a  supply  of  feeder 
panels  :  — 


Universal  Electrical  Co.  &    s, 

(accepted)     97  10 
Reco-d    Electrical    Co.    (volt- 
meters £2  IDs.  each  extra)  . .  104    5 
Eckstein,  Heap  &  Co.,  Ltd.    . .  123    0 
General  Electric  Co 125    0 


&  B. 
Johnson  &  Phillips,  Ltd.  ..141  0 
Electrical  Apparatus  Co.  . .  168  0 
Crompton    &    Co.    (voltmeters 

£2  7s.  each  extra)       . .         . .  171    0 
Siemens  Bros 172    0 


The  Council  has  also  accepted  a  quotation  from  the  Reason 
Manufacturing  Co.,  Ltd.,  for  demand  indicators  for  feeder  pillars. 

SouTHWABK. — The  B.C.  has  accepted  the  tender  of  Alfred 
Blackmore  &  Co.  for  a  supply  of  6,000  tons  of  coal  to  the 
electricity  station,  at  Hs.  3d.  per  ton,  and  6,000  tons,  at  13s.  9d. 
per  ton. 

L.C.C.— The  Highways  Committee  has  accepted  the  tender  of 
the  Socic'e  Anonyme  Usines  et  Acieries,  of  AUard,  Belgium,  for  the 
supply  of  200  cast-steel  driving  wheel  centres  for  electric  cars  at 
£1  48.  fid.  each. 

The  Committee  also  accepted  the  tender  'of  Messrs.  Pinchin, 
Johnson  &  Co.,  Ltd.,  for  500  gallons  of  a  special  heat-resieting 
grey  enamel  for  treating  plough  bases,  at  8s.  6d.  per  gallon. 
Experiments  made  with  this  enamel  proved  very  satisfactory,  and 
it  is  the  Committee's  opinion  that  all  the  plough  bases  in  use  should 
be  treated  with  it  at  the  earliest  possible  moment,  particularly  in 
view  of  the  approaching  winter. 

The  Metropolitan  Asylums  Board  has  accepted  the  tender  of 
the  Electric  Contracts  and  Maintenance  Co.,  at  £32  lOs.,  for  the 
installation  of  temporary  fire  alarm  and  telephone  systems  at  the 
Lower  Southern  Hospital. 

Hammersmith. — In  connection  with  the  construction  and 
erection  of  the  coal  storage  and  transportation  scheme,  the 
Electricity  Committee  recommends  the  acceptance  of  the  following 
tenders  : — 

J.  Mowlem  &  Co.— For  construction  of  five  coal  storage  tanks,  £10,393, 
Eraser  &  Chalmers. — Coal  hoppers,  weighing  machine,  and  mixing  tank  at 

Chancellor's  Wharf,  £658. 
Gwynnes,  Ltd.— Pumping  plant   at    Chancellor's   Wharf   and  electricity 

works,  £922. 
Eraser  &  Chalmers.— Electric    crane,  rail  track   and    conveying  Tplant, 

£2,429. 
British  Mannebmann  Tube  Co,,  Ltd. — Pipe  work,  jointing  material,  &o. 

The  B.C.  Electricity  Committee  has  accepted  the  tender  of  Messrs. 
W.  Cory  &  Son  for  the  supply  of  Seven  Sisters  hard  dry  coal  for  the 
electricity  works,  at  12s.  9d.  per  ton. 

Maidenhead. — The  T.C.  has  accepted  the  tender  of  the 
the  Crynant  Colliery  Co.  for  1,000  tons  of  coal  for  the  electricity 
works,  at  £1  la.  4d.  per  ton. 

Manchester. — The  Electricity  Committee  has  accepted 
the  following  tenders  : — 

E,  Green  &  Sons,  Ltd. — For  renewal  and  replacement  work  to  economisere 

at  Bloom  Street  Station. 
The     British     Thomson-Houston     Co.,     Ltd.  ;    the    Brush      Electrical 

Engineering  Co.,  Ltd. ;  and  Siemens  Bros.  Dynamo  Works,  Ltd.— For 

requirembnCs  of  lamps  during  the  period  ending  June  30th,  1914. 
E.  Cleaton  Fees  &  Co.  and  the  Vacuum  Oil  Co.,  Ltd. — For  supplies  of  trane- 

former  and  colza  oil  for  the  period  ending  June  30th,  1914. 
Ferranti,  Ltd.— For  h.t.  switchgear. 
Johnson  &  Phillips,  Ltd. — For  supply  of  cable. 

The  Committee  has  accepted  the  offei;^  of  the  Keighley  Corpora- 
tion for  the  purchase  and  removal  of  a  150-KW.  motor  generator. 

The  Education  Committee  has  accepted  the  tender  of  Messrs 
W.  P.  Theeimann  &  Co.,  Ltd.,  for  electric  light  installation  at  the 
Municipal  School  of  Domestic  Economy. 

The  Paving,  &;c..  Committee  has  accepted  the  tender  of  Messrs. 
E.  M.  Evans  &  Sons  for  the  supply  and  fixing  of  the  necessary 
cables,  wiring  and  lamps  for  the  electric  lighting  of  the  new  offices 
at  Great  Bridgewater  Street  Yard. 

Skipton. — The  contract  for  the  electric  work  at  the  new 
Premier  Picture  Palace  has  been  secured  by  Messrs.  H.  Green  &  Co., 

Cononley.        • 

Wimbledon. — The  B.C.  has  accepted  the  tender  of  the 

Poster  Engineering  Co.,  Ltd.,  at  £62,  for  the  supply  of  a  75-kw. 
electric  transformer,  also  the  tender  of  the  British  Electric  Trans- 
former Co.,  Ltd.,  at  £62  12s.  6d.  for  a  50-KW.  transformer. 
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PORTHCOMINQ    EVENTS. 


Manchester  Society  of  Model  Enjjlneers.— Thursday  to  Satnrday,  November 
C'.b  to  8tb.  Kxbibitlon  of  Engineering  Modelg.  At  Coal  Excbaoge,  Market 
Place. 

Institution  of  Municipal  Engineers.— Friday.  November  7th.  At  2.45  nm. 
At  4.  Houthanii)  on  How,  W.C.  Presidential  addresB,  by  Mr  Horace  Boot 
(President  Electl,  not  by  Mr.  F.  Latb.am,  tlie  present  prc,iilent,  an  staled 
in  our  last  issue.  Paper  on  "  Electricity  as  a  By-Product,"  by  Mr.  H.  J. 
Bpencer-Phiilips. 

Junior  Institution  of  Engineers.— Friday,  November  7tb.  At  h  p.m.  At 
39,  Victoria  Hireet,  Westminster.  Paper  on  "Experience  in  the  Design, 
and  Working  on  Different  Kinds  ol  Fuel,  of  Gas  Producers,"  by  Mr.  G.  E. 
Lygo. 

Mancliester  Association  of  Engineers.— Saturday,  November  8ib.  At 
Grand  Hotel,  Aytoun  Street.  Paper  on  "  Recent  Developments  in  Steam 
Condensing  Plants,"  by  Mr.  A.  E.  Leigh  Scanes. 

Institution    of    Electrical     Engineers    (Newcastle    Local    Section>.— 

Monday,  November  10th.     AtTIiOpm.    At  ArmsironB  College.    Paper  on 

"Steam  Boiler  Working  in  Electrical  Power  Stations,"  by  Mr.  J.   W. 

Jackson. 
Institute    of    Marine    Engineers.— Monday,    November   lOth.      At  8  p.m. 

Fuh]  Test- 
Institution  of  Mechanical  Engineers  (Graduates'  Association).— Monday, 

November  loth.    At  8  pm.  Paper  on  "  Modern  Methods  of  Jieam  Raising," 

by  Mr.  R.  D.  McQroarty. 

Institution  of  Post  Office  Electrical  Engineers.— Monday,  November  loth. 
At  6  p  m.  At  Institution  of  Electrical  f.nginpers,  Victoria  Embankment, 
W.C.  Paper  on  "Telephone  Engineering  Economics,"  by  Mr.  H.  A. 
Smifh. 

Institution    of    Electrical    Engineers     (Scottish     Local     Section).  — 

Tuesday,   November   11th.      At  8    p  m.     At  2U7,    Bath   Street,    Glasgow. 
Ordinal y  meeting.     Address  by  Mr.  J.  A.  Robertson. 

Association  of  Engineers-in-Charge.— Wednesday,  November  12th.  At 
7.45  pm.  At  Marconi  House,  Strand,  W.C.  Paper  on  '•  Wireless  Tele- 
graphy," by  Capt.  H.  Biall  Ssnkev. 

Diesel  Engine  Users'  Association.— Wednesday,  November  12th.  Ordinary 
meeting. 

Faraday  Society. — Wednesday,  November  12th.  At  Burlington  House,  W. 
4.3J  p  m..  Tea  ;  5  p  m..  Papers  on  "  Passivity  of  Metals  "  ;  f)..SO  p.m.,  Dinner 
at  Trocadero  ;  8  p.m.,  Reading  of  Communications  in  abstract,  followed 
by  di'cussion. 

Concrete  Institute.-  Thursday,  November  13th.  At  7.S0  p.m.  At  296, 
Vauxhall  bridge  Road,  H.W.     Presidential  Address  by  Mr.  E.  P.  Wells. 

Institution  of  Electrical  Engineers.— Thursday,  November  13th.  At  8  p.m. 
At  the  Institution,  Victoiia  Embankment.  Address  on  "  Pressure  Rises," 
by  Mr.  W.  Duddell.  P.R.S. 

Greenock  Electrical  Society.— Friday,  November  14th.  Paper  on  "Electric 
Tram-Car  Equipment,"  by  Mr.  8.  James,  and  visit  to  dep6t. 

Junior  Institution  of  Engineers.— Friday,  November  14th.  At  8  p.m.  At 
Victoria  btaiiun  Restaurant.  Bmoking  Concert.  Saturday,  November  15th. 
At  8  p.m.    Visit,  Saltley  Gas  Works,  Birmingham. 

Northampton     Engineering      College     Engineering     Society.— Friday, 

November  14th,     D.hcut-siun  on  "'Ihe  Future  Sources  of  Energy." 

Physical  Society  of  London.— Friday,  November  I4th.  At  8  p.m.  At 
Imperial  t-Jollcge  of  Science,  S.W.  Papers  on  "  Thermal  Conductivity  of 
Mercury  by  the  Impres^ied  Velocity  Method,"  by  Mr.  H.  R.  Nettleton,  B.8c, 
"Polarisation  and  Energy  Dosses  in  Dielectrics,"  by  Mr.  A.  W.  Ashton, 
D.Sc.  A  Lecture  Experiment  to  illustrate  lonisation  by  Collision  and  to 
show  Thermoluminescence,  by  Mr.  F.  J.  Harlow,  B.Sc. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch). 

— Saturday,  November  ISih.     At  4.bO  p.m.      At  Koyal   Technical   uollege, 
Glasgow.     Paper  on  "Wireless  Experiments,"  by  Mr.  J.  R.  Laird. 

North-East  Coast  Institute  of  Engineers  and  Shipbuilders  (Graduates' 
Section). — oaturday,  November  15th.  At  7.15  p.m.  Paper  on  "  Centri- 
fugal Pumps,"  by  Mr,  A.  Temple  Thorne,  B.Bc. 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Oommanding  OfiBcer — Lieut, -Col.  H.  M.  Leaf, 
The  f oUowine:  ordere  have  been  iBsued  for  the  current  week  : — 

Monday,  November  10th.— "A"  Company,    Technical  instruction,  7  p.m.  to 

10  p.m. 
Tuesday,  November  11th.—"  B  "  Company.    Ditto. 

Wednesday,  November  12th.— Recruits  only.     Infantry  drill  and  technical 
inatruclion,  7  p.m.  to  10  p.m. 

Thursday,  November  13th.— "  C"  Company.    Technical  instruction,  7  p.m. 

to  10  p.m. 
Friday,  November  14th. — ^"D  "  Company.    Ditto. 
Saturday,  November  1.5th.— Headquarters  will  be  opened  for  the  transaction 

of  regimental  business  from  10  a.m.  till  12  noon. 

(Signed)        P.  H.  Campbell,  Captain  R.E.,  Adjutant. 

For  Officer  commanding  L.E.E, 


NOTES. 
Death  of  Sir  William  Preece.— It  is  with  profound 

regret  that  we  learn,  as  we  go  to  press,  that  Sir  William  Preece 
passed  away  somewhat  suddenly  at  his  home  at  Carnarvon 
yesterday  (Thureday)  morning-. 

Sir  William,  as  our  readers  know,  had  been  in  very  indifferent 
health  for  some  time  past,  but  it  was  only  last  week  that  he  really 
began  seriously  to  fail. 

The  deceased  gentleman  was  born  in  1834. 

Lamp  Liti<^atiOD. — From  an  announcement  appearing 
in  our  advertisement  pages  to-day,  it  will  be  observed  that  the 
Osram  Lamp  Woik^,  Ltd.,  have  issued  a  writ  against  Pope's  Elec- 
tric Lamp  Co.,  Ltd.,  of  Willesden,  for  infringement  of  two 
specified  metal- filament  lamp  patents.  In  another  announcement 
Pope's  Electric  Lamp  Co.  advise  the  trade  and  public  that  their 
indemnity  for  infringement  of  patent  continues  to  hold  good,  and 
they  are  defending  any  action. 

Electric  Clocks  at  Montreal. — A  system  of  self-winding 

electric  clocks,  69  in  number,  is  to  be  installed  at  the  new  City 
Hall,  Montreal. —  Oommefcial  Intelligence, 
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Electric  Time    .Service.— The 

provided  with  no  fewer  thar 
of  size  and  (jnality.  and  con-- 
of  time  :  hence  the  proponal  to  cjuip 
"Synohronoine "  HyHt«m  of  electrical  ti 
Some  200  dials  have  Vjetn  in -tailed,  in  c 
pendulom  automi'ically  nynchroniied  *■ 
The  inauiraraUon  of  thiH  electrical  t 
a  little  ceremony  on  Monday  last,  • 
and  the  other  Governors  of  the  h'  . 
trolling  pendulum  in  the  telephone  exchange  room  at  the  entrmnoe 
hall  to  see  the  first  time  signal  arrive  at  4  p.m  ,  and  to  bemr  Mr.  F. 
Ilope-Jonefl,  the  inventor  of  the  uyHtem,  briefly  dcitcribe  the 
installation  and  explain  its  o[>eration.     On  the  corr.    '  '  '  *he 

work  the  clocks  throughout  the  iDslitntion  had  been  ic, 

and   the   pendulum   was   held  to  one  cide  by  means  of  :■■  •<>- 

magnet  controlled  from  Greenwich  Obiervatory.  Yv  j  at 
4  o'clock  the  pendulum  was  released  and  sent  out  its  fir«t  impalM 
to  the  200  dials,  advancing  them  half  a  minute. 

Every  safeguard  against  accident  that  foreoight  can  Boggeet  bu 
been  supplied,  and  even  the  possibility  of  severance  of  the  line  wire 
during  building  alterations  has  been  provided  against.  Thi«  pro- 
tection is  secured  by  means  of  a  device  designed  by  3Ir.  H.  Dudley 
Tutfrey,  the  contractors'  manager,  which  upon  a  disconnection  or 
other  irregularity  in  the  line  immediately  cuts  the  faulty  section 
out  of  the  circuit. 

The  method  of  synchronisation  is  worthy  of  mention.  According 
to  whether  the  minute  hand  is  before  the  OOth  minute,  or  on  or 
after  it,  so  the  (Greenwich  signal  is  directed  through  one  of  two 
electro-magoets  whose  functions  are  to  put  a  small  weight  on  a 
tray  on  the  pendulum  rod  if  the  clock  is  slow,  or  take  it  off  if  fast. 
Consequently  the  clocks  are  kept  within  a  fraction  of  a  second  of 
the  mean  time  regulator  at  Greenwii;h  Observatory. 

The  work  has  been  carried  out  by  the  Synchronome  Co.,  Ltd., 
under  the  supervision  of  Mr.  Oatley,  the  surveyor  of  the  Hoepital, 
who  has  introduced  into  this  installation  a  special  type  of  dial  for 
the  wards,  inserted  in  the  walls  and  waterproof. 

Fatalities.— On  October  20th,  George  Barton  (59),  a 
contractor's  labourer  at  Hyde,  was  employed  on  some  repairs  at  the 
Cheshire  Cheese  Hotel,  and  was  carrying  a  bucket  of  cement  down 
to  the  cellar.  At  the  head  of  the  cellar  steps  was  a  door  which  wae 
open,  and  the  catch  jienetrated  the  casing  of  a  live  electric  wire. 
By  some  means  the  current  passed  through  Bartons  body,  killing 
him  instantly.  Another  workman  who  was  in  the  cellar  ran  to 
Barton's  assistance,  and  he  also  received  a  shock,  but  fortnUiately  in 
his  case  the  result  was  not  serious. 

An  inque-t  was  held  at  Manchester  on  Monday  regarding  the 
death  of  George  Draffan  (2ti),  electrical  engineer,  of  Barton. 
DrafFan,  who  was  employed  by  the  Lancashire  Wire  Co..  of 
Trafford  Park,  was  sent  on  October  4th  to  examine  an  electrical 
travelling  crane,  which  had  been  reported  as  out  of  order.  He 
was  examining  the  installation  which  controlled  the  lifting  and 
lowering  apparatus  when  he  overbalanced,  and  fell  to  the  concrete 
floor,  a  distance  of  19  ft.  The  current,  it  was  stated,  had  been  ehut 
ofE  before  the  accident,  and  to  a  person  who  visited  him  in  ho3pital 
Draffan  said  he  did  not  receive  any  electric  shock,  bat  over- 
balanced.    A  verdict  of  accidental  death  was  returned. 

According  to  a  London  newspaper,  one  man  was  killed  and 
another  injured  by  an  explosion  at  the  British  Thomson-Houston 
works,  Rugby,  on  Monday.  Jack  Kendal,  a  fitter,  and  Georjfe 
Gamble  were  working  in  a  room  where  hydrogen  gas  is  purified 
when  an  explosion  occurred.  Kendal  was  killed  immediately,  and 
Gamble  was  badly  shaken  and  dazed. 

On  Saturday  evening  last,  at  the  Empire  Theatre,  Cradley 
Heath,  the  death  occurred  of  Frederick  Clarke,  who  was 
employed  there  as  stage  carpenter  and  electrician.  An 
employe  discovered  him  lying  in  the  stokehold  at  the  back 
of  the  theatre.  In  his  hand  was  an  electric  lamp.  Attemptt 
were  made  to  restore  animation  by  means  of  artificial  respiration, 
but  without  success.  His  arms  and  chest  were  badly  burnt. 
An  inquest  was  held  on  Monday,  and  it  was  stated  that  deceased 
had  had  seven  years"  experience.  John  Cartwright,  a  checker,  said 
he  missed  Clarke  at  seven  o'clock  on  Saturday  evening,  and  found 
him  in  the  stokehold,  lying  on  his  face  with  a.-,  electric  lamp,  which 
he  had  fixed  up  that  afternoon,  in  his  hand.  Witness  had  to  switch 
ofif  the  current  at  the  main  before  the  lamp  could  be  removed.  The 
hot-water  pipes  were  against  the  door  of  the  stokehold,  and  deceased 
would  have  to  touch  them.  The  i»ressure  was  200  volte.  Dr.  T.  M. 
Tibbetts,  who  had  made  a  post-mortem  examination,  taid  there  were 
signs  <i  bamorihage  at  the  heart,  and  the  lungs  and  kidneys  were 
congested.  The  muscles  of  the  left  arm  were  contracted.  The 
burns  were  not  suflicient  to  cau.«e  death,  and  there  was  no  evidence 
of  disease  to  prove  fatal.  Death,  in  his  opinion,  was  due  to  an 
electric  shock.     A  verdict  of  '"  Accidental  Death  "  was  returned. 

Radium  Purchase. — The  Radio-Active  Oxygen  Insti- 
tute, of  London,  has  purchased  two  grammes  of  radium  from  M. 
Paul  Samter.  of  Paris,  for  curative  purposes.  The  Institute  has 
been  undertaking  the  treatment  of  patients  with  radium  emanation 
for  the  past  IS  months.  The  value  of  the  purchase  just  made  is 
over  £60,000. 

The    Diesel    Engine    Vsers'    Association. — A   new 

Association  has  been  formed,  under  the  name  of  "  The  Diesel 
Engine  Users'  Association.'  The  next  meeting  will  be  held  on 
Wednesday,  November  12th.  Aiy  engineer  interested  in  the 
running  of  Diesel  engines  may  obtain  full  particulars  as  to  mem- 
bership, i:c.,  from  the  honorary  secretary,  Mr.  A.  C.  Gilling, 
Electricity  Works,  Epsom,  Surrey. 
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Association  of  Electrical  (citation)  Engineers.— A 

meetingr  org-anised  by  the  Bradford  Section  (Mr.  H.  C.  Hughes  in 
the  chair)  was  held  at  the  Old  Georgfe  Hotel,  Leeds,  October  29th, 
at  which  srentlemen  representing:  stations  at  Leeds,  Batley, 
Keiffhiey,  Dewsbury,  York  and  Bradford  were  present.  This  being 
the  first  meetingr  of  the  Association  held  at  Leeds,  Mr.  R.  1).  Spurr, 
of  the  Bradford  Section,  explained  at  lengfth  the  objects  and  policy 
of  the  A.E  S.E.,  and  a  number  of  questions  were  asked  and 
answered.  It  is  expected  as  a  result  of  this  meetingr  that  the 
number  of  members  in  this  district  will  b?  largrely  augrmented. 
Oiher  meetings  will  be  arranged  shortly  at  Bradford  and 
Huddersfield. 

A  meeting  of  the  Manchester  Section  was  held  at  the  Manchester 
School  of  Technology  (Mr.  Townley  in  the  chair),  on  October  .HO'.h. 
Mr.  T.  S,  Wallis  read  a  paper  on  the  subject  of  "SoiSatific 
Measuring  Instruments,"  which  was  very  well  received,  and  evoked 
an  interesting  discussion. 

On  Monday  last  the  Birminarham  and  Midlands  Ssction  held  a 
general  business  meeting  at  the  Y.M.C.A,.  Birmingham.  Mr.  E.  A. 
Gordon,  the  hon.  secretary  for  this  district,  having  resigned,  Mr. 
J.  A.  dok  was  elected  in  his  place.  A  similar  meeting  was  also 
held  at  Grimsby  on  October  80th. 

Institution    and    Lecture    ]\otes. — Institution    ov 

Electrical  Engineers. — The  programme  for  the  ordinary  meet- 
ings of  the  lostitution  (London)  is  as  follows  :  — 

November  13th.     The  President.     Address  oni  "Pressure i Rises" 
(experi menially  illustrated). 

November  27th.     S.  E^ershed.     'The  Characteristics  of  Insula- 
tion Resistance." 

December  ith.     Dr.   G.  Klingenberg.     Address  on    "  Electricity 
Supply  in  Large  Cities." 

December  18bh.     H.  C.  Gunton.     "The  Enploymcnt  of  Power  in 
H.M.  Post  Office." 

January  Sth,  1914.     H.  R.  Speyer.     "  The  Development  of  Electric 
Power  for  lodustrial  Purposes  in  India." 

January  22nd.     Sir  Oliver  Lodge,  D.Sc,  F.R.S.     The  fifth  Kelvin 
Lecture. 

Papers  on  the  following  subj  acts  are  in  preparation  for  the  second 
half  of  the  session  : — 

"  Some  Railway  Conditions  Governing  Electrification." 

■'Electrification  of  Railways  as  Affected  by  Traffic, Considera- 
tions." 

"DiflBculties  of  the  Electrification  of  Existing  Termini  and  Goods 
Yards  and  the  Effect  of  Existing  Rolling  Stock  on  the  Main  Line 
Electrification  Problem." 

"Generation  of  Electrical  Eoergy  for  the  Purposes  of  Main  Line 
Traction." 

"  The  Design  of  Traction  Motors  for  Alternating  and  Continuous 
Currents." 

"  Rolling  Stock  and  its  Design  and  lofluence  on  the  Euergy  Con- 
sumption of  Trains." 

"  Electric  Locomotives." 

'Electric  Signalling  on  Railways." 

Also  a  discussion  on  "Electric  Battery  Vehicle.'." 

The  twelfth  annual  dinner  of  the  Glasgow  Section 
is  to  take  place  on  December  11th,  at  the  Gros- 
yenor,  Glasgow.  The  chairman  of  the  Section  (Mr.  Robertson) 
is  to  deliver  his  inaugural  address  on  Tuesday  next,  11  th  inst.  On 
December  9th  Dr.  Klingenberg  will  give  an  address  on  "Electricity 
Supply  in  Large  Cities."  On  January  13th  Mr.  H  C.  Gunton  will 
read  his  paper  on  "  The  Employment  of  Power  in  H.M.  PostOflace." 
The  Students'  Section  began  its  proceedings  on  October  7th  with 
an  address  by  its  chairman,  Mr.  A.  Page.  On  December  2nd  there 
is  to  be  a  paper  by  Mr.  John  Menzies  on  "  Some  Electrical  Troubles 
I  Have  Met  in  Mines."  On  February  6th,  Mr.  D.  J.  M  Kellar  will 
deal  with  "Wireless  Telegraphy,"  and  on  March  3rd,  Mr.  H.  A. 
Stewart  will  take  as  his  subject  "  The  Maintenance  and  Repair  of 
D.c.  Plant." 

The  opening  meeting  of  the  session  of  the  Manchester 
Section  was  held  in  the  Midland  Hotel,  Manchester, 
on  Tuesdav,  4  th  inst.,  when  Prof.  E.  W.  Marchant 
(Liverpool  University)  delivered  his  inaugural  address.  The 
meeting  afterwards  took  the  form  of  a  smoking  concert,  at 
which  an  excellent  programme  was  gone  through.  There  were 
about  120  members  present.  , 

Junior  Institution  of  Engineers. — The  programme  of  this 
Institution  includes  papers  on  "  Maintenance  (Electrical),"  by  Mr. 
T.  A.  St.  Johnston,  to  be  read  on  November  2l8t,  and  "Patent  Pro- 
tection," by  Mr.  A.  Abbey,  to  be  read  on  November  28th.  The 
presidential  address  by  Sir  Boverton  Redwood,  Bart.,  kc,  will  be 
delivered  on  December  5  th. 

A  Local  Section  of  the  Institution,  with  Manchester  as  its  centre, 
was  inaugurated  at  a  meeting  hell  at  the  Victoria  Hotel,  Man- 
chester, on  Friday  last.  0  ver  60  engineers  were  present,  representing 
many  branches  of  the  industry,  the  majority  of  whom  signified  their 
intention  of  joining  the  Section.  Mr.  W.  A.  Tookey,  a  vice-chair- 
man of  the  Institution,  presided,  and  said  that  some  of  his  friends 
had  suggested  that  Manchester  was  already  well  supplied  with 
engineers'  societies  ;  but  the  Junior  Institution  of  Engineers  was 
unique,  in  that  it  embraced  all  engineers,  and  he  claimed  that 
membership  would  prove  of  great  benefit  to  the  individual.  The 
proposition  to  send  a  requisition  to  the  Council  asking  to  be  allowed 
to  form  a  local  section  was  carried  fipm.  <;■(»«.,  and  the  following 
were  appointed  officers :  Mr.  C.  H.  Prichard,  chairman  ;  Mr. 
Maurice  Hird,  vice-chairman  ;  aud  Mr.  F.  G.  Hatch,  hon.  secretary, 
the  latter  appointment  to  be  confirmed  by  the  Committee. 

Association  of  Mining  Electrical  Engineers. — At  theopenU 
ing  meeting  of  the  session  of  the  Yorkshire  Branch,  the  President 
(Mr.  H.  C.  Jenkins)  said  that  members  should  endeavour  to  broaden 


their  knowledge  of  electricity,  because  at  all  mining  disasters  the 
first  question  asked  was  whetht^r  electricity  installed  underground 
was  the  cause.  Electricity  was  made  the  scapegoat  wherever  possible, 
and  it  was  the  duty  of  the  mining  electricians  to  disprove  this 
charge.  Mr.  J  )hn  Bentham,  electrical  engineer  at  the  New 
Sharlston  Collieries,  Wakefield,  gave  a  paper  on  "  Testing  Trans- 
formers for  Colliery  Work."  He  attributed  a  good  number  of 
colliery  accidents  to  the  ignorance  of  men  in  charge  of  machines. 
The  transformer  testing  plant  cost  about  £3.5,  and  had  saved  his 
colliery  .CI. 50  a  year. 

The  opening  meeting  of  the  winter  session  of  the  Notts  and  Derby- 
shire branch  was  held  at  Eistwood  on  Saturday  last.  The  members 
were  given  an  opportunity  of  inspecting  the  electrical  power  station 
at  Moor  Green,  which  supplies  six  collieries  in  the  district.  Officers 
were  elected,  including  as  President,  Mr.  L.  G.  F.  Routledge,  East- 
wood ;  secretary,  Mr.  F.  C  as  worth.  East  Kirk  by. 

Nokthajipton  Engineering  College  Engineering  Socety. 
— Oq  Friday  last  a  paper  on  "  Military  Engineering — Bridging," 
was  read  by  Mr.  Douglas  C  Goodswin. 

Institute  of  Marine  Esgineebs.— Last  week  the  Lord  Mayor 
laid  the  foundation-stone  of  the  new  headquarters  of  the  Institute. 

Royal  Institution. — The  eighty-eighth  Christmas  Course  of 
Juvenile  Lectures,  founded  at  the  Royal  lastitution  in  1826  by 
Michael  Faraday,  will  be  delivered  this  year  by  Prof.  H.  H.  Turner, 
F  R  S.,  his  title  being  "  A  Voyage  in  Space."  The  lectures  will 
be  experimentally  illustrated. 

North-East  Coast  Institution  of  Engineers  and  Ship- 
builders — The  Hon.  Sir  Charles  A.  Parsons,  president,  at  the 
annual  meeting  on  Oitober  3 1st,  discussed  recent  advances  in 
mnrine  engineering.  Dr.  Fo'tinger  had  informed  him  that  the 
aggregate  H.P.  of  his  hydraulic  gearing  ordered  within  the  last 
12  months  was  about  100,000  b.h  p.  Electrical  gearing  had, 
however,  made  small  progress.  Besides  the  U.S.  collier  Jupiter  and 
the  Canadian  vessel  TiinonKmnt,  he  understood  that  in  America 
several  fire  floats  of  about  800  h.p.  had  been  equipped  with  elec- 
trical gear  for  working  the  propeller,  fire  pumps  and  other 
machinery.  The  use  of  mechanical  gearing  had  considerably 
extended  during  the  year,  and  the  h.p.  on  order  or  at  work  now 
exceeded  400,000  b.h  p. 

Manchester  Electrical  Dispute  Settled. — We  gather 

from  the  Manehexfer  Guardian  that  in  this  dispute  between  the 
Electrical  Trades  Union  and  the  Electrical  Employers'  Association, 
the  men  demandfd  an  extra  Id.  per  hour  on  the  present  rate  of  9d. 
The  employers  offered  to  submit  to  arbitration  or  to  give  an  extra 
id.  per  hour  to  come  into  force  on  the  first  day  in  January.  A 
member  or  the  Executive  Committee  which  represents  27  Man- 
chester employers  pointed  put  that  the  month's  notice  would  be 
unreasonably  short  and  would  involve  loss  on  existing  contracts  ; 
the  present  minimum  wage  is  39s.  6d.  per  week,  and  the  extra  ^d. 
offered  would  bring  the  rate  up  to  the  London  standard,  which 
is  the  highest  jn  the  country,  and  not  applicable  to  Manchester 
conditions. 

A  joint  meeting  of  the  employers  and  operative  electricians  on 
November  4th  agreed  to  an  advance  of  ^d.  per  hour,  providing 
work  is  resumed  immediately  :  rules  are  to  be  drawn  up  providing 
for  six  months'  .notice  of  any  change. 

Li^litinc^  Control   Examinations. — The  enterprising 

competition  set  on  foot  by  Messrs.  A.  P.  Lundberg  &  Sons  has 
enlisted  the  interest  of  many  competitors,  and  the  results  of  the 
September  examinations  are  announced  in  our  advertisement  pages 
to-day  ;  it  will  be  seen  that  the  candidates  hail  from  all  parts  of 
the  country,  and  even  from  the  Continent.  We  understand  that 
the  working  of  the  papers,  especially  those  of  the  advanced  grade, 
hass  not  been  an  easy  matter  for  the  candidates,  and  there  is 
evidently  plenty  of  scope  for  further  investigation  of  the  subject. 
The  possibilities  of  control  were  certainly  not  fully  realised  before 
Messrs.  Lundberg  took  the  matter  in  hand,  and  their  efforts  to 
promote  the  study  of  this  subject,  and  thus  to  increase  the  con- 
venience and  attractiveness  of  electric  lighting  by  making  full  use 
of  one  of  its  unique  advantages,  are  worthy  of  commendation. 

Railway  Accident. — On  Wednesday  the  news  arrived 
of  still  another  grave  railway  disaster,  this  time  in  France. 
According  to  the  J^all  3Iall  Gazette^  'The  mail  van  was  smashed 
to  atoms,  the  gas  tanks  exploded,  and  the  wrecked  compartments 
caught  fire."  The  report  goes  on  to  say  that  charred  bodies  were 
recovered,  and  it  was  almost  impossible  to  identify  tt^  dead 
owing  to  the  way  in  which  they  had  been  burned.  About  40  lives 
were  lost,  and  many  persons  were  injured. 

Whist  Dri^Y. — A  whist  drive  promoted  by  the  South 
Lancashire  Tramways  Co.  took  place  at  the  club  rooms,  Howe 
Bridge,  on  Wednesday  night,  October  29th,  between  50  and  60 
persons  taking  part. 

Stealing:  Lamps. — A  youth  named  Clifford  Jones  (17), 

described  as  a  fireman,  was  bound  over  by  the  Swansea  magistrates 
on  Tuesday  f.^r  stealiner  39  electric  lamps  from  the  Public  Library. 
Market  and  Swansea  Y.M  C.A.. 

Appointments  Vacant. — Arc  lamp  repairer,  for  New- 
port Corporation  ;  assistant  electrical  engineer,  for  Fareham  U.D.C. 
(3os.)  ;  overhead  lineman,  for  the  Kirkcaldy  Corporation  Tramway 
Department.     Particulars  are  given  in  our  advertisement  pages. 

Inquiries. — The  makers  of  automatic  switchgear  for  the 
operation  of  an  occulting  electric  incandescpnt  port  light,  and 
makers  of  the  "  Kanson  "  tungsten  lamp,  are  asked  for. 
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OUR    PERSONAL    COLUMN. 

The  Eiiton  invite  electrical  en^ineerg,  whether  eonjvectei  with  the 
technical  or  the  eommercial  ndf.  of  the  profeuion  and  iTidustry, 
also  electric  tramway  and  railway  officialx,  to  keep  readert  of  the 
Eleotbical  Review  posted  as  to  their  movements. 


Coentrj  Klettric  Cable  Co.,  Ltd.  (131  '•4»,).— This  eoapsay 

was  rcgmterod  on  Ocio^/^r '/Jii     ■^•■'    > '«tiitAl  o(  £U.O  in  11  »h*res.  to  Mrry 
on  (be  busineos  indicated  by  ib'  .-:•  intMcribert  (wiib  oaaahar*  tmtht 

are:-K.   F.  Piemon,   17,  Herd   -  -..   Cortoirj,    charMnd  ■esovBMat; 

O.    E,    Bailey,    IJ,   Kentington    lUjm'i,  OjTeniry,  clerk.      PrivMa    eof  Ity. 
Table  "  A  "  mainly  applies.    ReKUtered  by  E.  T.  Plenon  A  Bld*.  T 


Central  Station  Officials.— Mr.  P.  PL  Rycroft,  elec- 
trical enfjineer  to  the  Heston  and  Isleworth  U.D.C.,  has  had  his 
salary  increased  from  £400  to  £425  per  annum,  riping:  by  annual 
increments  of  £25  to  £500.  He  was  appointed  in  July,  IHOG,  at  a 
commencing^  salary  of  £1500,  and  reached  his  maximum  three  yiars 
ago.  In  recommending  the  increase,  the  Electricity  Committee 
directed  special  attention  to  the  fact  that  during^  the  last  three 
years  station  extensions,  exclusive  of  mainp,  &c.,  had  been  carried 
out  to  the  extent  of  £10  000,  and  that  had  a  consultinpr  engrineer 
been  eDf^'-agred,  fees  of  about  £500  would  have  been  payaUe  ;  and 
they  could  not  speak  too  highly  of  the  manner  in  which  .Mr. 
Rycroft  carried  out  his  duties,  and  of  the  special  attention  given 
by  him  to  the  matter  of  securing  new  customers. 

Me.  C.  B,  Cbipps  has  resigned  his  position  with  the  L.C.C.  tram- 
ways, to  take  up  a  better  position  with  the  Aldershot  U.D.C. 

At  the  last  meeting  of  the  Gloucester  City  Council  the  question 
of  having  one  general  manager  for  the  tramways  and  electricity 
undertakings  was  discussed,  and  a  recommendation  of  the  sub- 
committees, that  Mr.  Cohsok,  at  present  manager  of  the  electricity 
works,  should  be  appointed  engineer  and  general  manager  of  the 
light  railways  undertaking  as  well  as  of  the  electricity  under- 
taking, if  satisfactory  arrangements  could  be  made,  and  that  such 
arrangements  should  include  the  appointment  of  some  person  to 
undertake  the  general  duties  of  traffic  manager  under  the  super- 
vision and  control  of  the  general  manager,  was  carried.  A  larger 
Committee  was  thereupon  appointed  to  further  consider  the  matter 
and  formulate  and  submit  for  consideration  a  scheme  for  giving 
effect  to  the  recommendation. 

On  October  30th,  at  the  Stoke-on-Trent  Electricity  Works,  Mr. 
TuRNBULL,  who  was  leaving  to  take  up  the  position  of  electric  il 
engineer  at  Ajlesbury,  was  presented  with  a  Spod  Comport  by  the 
works  staff.  Mr.  T.  Hall,  works  foreman,  who  made  the  presenta- 
tion, referred  to  Mr.  TumbuU's  work  as  secretary  of  the  Depart- 
ment's Engineering  Society. 

General. — Mr.  C.  F.  Yenndt,  who  has  been  connected 
with  the  Great  Northern  Telegraph  Co.,  Ltd.,  of  Denmark,  for  more 
than  43  years,  and  superintendent  of  the  London  station  since  1876, 
will  retire  from  active  service  at  the  end  of  this  month.  Mr.  L.  T. 
Obel  has  been  appointed  as  his  successor  from  November  1st. 

The  following  are  the  results  of  the  municipal  eld  tions  in  Yorks 
so  far  as  they  concern  the  electrical  trade  : — J.  Law,  electrician,  the 
Labour  nominee  in  the  South  Ward,  Halifax,  was  defeated  by  the 
retiring  Conservative  councillor  by  a  majority  of  457  ;  and  Harm  an 
ViSGAR,  electrical  engineer,  unsuccessfully  contested  the  Central 
Ward,  Leeds,  in  the  Conservative  interest,  and  by  his  defeat  the 
Liberals  gained  a  seat. 

Mb.  John  Bell  Simpson,  of  Bradley  Hall,  Wylam-on-Tyne, 
has,  through  the  Lord  Mayor  of  Newcastle-upon-Tynr.  given 
£10,000  to  various  local  charities.  A  little  while  ago  Mr.  Simpson 
gave  £10,000  towards  the  endowment  fund  of  Armstrong  College, 
Newcastle.  Mr.  SimpFon  is  well  known  in  the  electrical  world, 
being  chairman  of  the  Newcastle  and  District  Electric  Lighting 
Co.,  Ltd.,  and  of  the  Waste  Heat  and  Gas  Electrical  Generating 
Stations,  Ltd.,  and  a  director  of  the  Cambridge  Electric  Supply  Co., 
Ltd.,  Scarborough  Electric  Supply  Co.,  Ltd.,  Parsons  Marine 
Steam  Turbine  Co.,  Ltd.,  &:o. 

Newspaper  reports  state  that  Mb.  T.  A.  Edison  is  suffering  from 
a  breakdown  in  health. 

Councillor  Alex.  Sinclair,  chairman  of  the  Swansea  Electric 
Lighting  and  Tramways  Committee,  was  re-elected  on  the  Swansea 
Council,  on  November  1st,  for  the  Ffynone  Ward,  gaining  a  record 
majority  of  196  for  the  Municipal  Reformers  over  Mr.  Djson  Jones 
(Progressive).  Councillor  Sinclair  has  been  16  years  on  the 
Swansea  Borough  Council. 

Mb.  W.  L.  Dees  has  resigned  his  position  with  Woolwich  Borough 
Council  to  take  up  an  appointment  as  reserve  shift  engineer  with 
the  Mersey  Electric  Railway,  Birkenhead. 

Mr.  J.  W.  Law,  for  many  years  representing  Messrs.  Crompton 
and  Co.,  Ltd.,  in  the  South  Wales  district,  has  commenced  business 
on  his  own  account  at  Chancery  Chambers,  Rutland  Street, 
Swansea. 


NEW    COMPANIES    REGISTERED. 


Fuller  Accumulator  Co.,  Ltd.  (i;n ,919).— Registered  Novem- 
ber 1st,  by  Tarry,  bherl.  ck  &  King,  17.  Serjeants'  Inn,  B.C.  Capital,  i'Go.OOOin 
£1  shares  (20  per  cent,  preference).  Objects  :  To  carry  on  the  business  of  elec- 
trical and  general  er  gineers,  &o.,  and  to  adopt  agreements  (1>  with  O.  Fuller, 
G.  J.  A.  Fuller  and  L..  Fuller,  and  (2)  with  John  C.  Fuller  &  Son,  Ltd.  The 
signatories  (with  one  share  each)  are :- G.  J.  A.  Fuller,  Badwell  Cottage, 
Draycot  Road,  Wanstead.  electiical  ergineer;  F.  J.  Gordon,  7,  Tennyson 
Avenue,  Wanstead,  electrical  engineer;  hi.  W.  Clarke,  Beechcote,  Vicarage 
Lane,  Fast  Ham,  electrical  engineer;  W,  F.  Moororoft,  11,  Bt.  Dunsian'a 
Road,  Forest  Gate,  E.,  clerk  ;  T.  Jones,  46,  Newport  Road,  Leyton,  foreman  ; 
C.  G.  Wood,  82,  Wanstead  Park  Avenue,  Wanstead  Park,  B.,  electrical  engi- 
neer ;  W.  J.  Brooks,  Hi,  Richmond  Hoad,  Leytonstone,  clerk.  Minimum  cash 
sabscription,  2,0C0  shares.  The  first  directors  (to  number  not  less  than  three 
or  more  than  seven)  are  G.  Fuller,  L.  Fuller,  G.  J.  A.  Fuller,  and  F.  J.  Gordon  ; 
qualification  (except  first  directors),  £500;  remuneration  (except  managing 
director),  ^£200  each  per  annum, 


0/f>nair,    Ltd.  Ci:il,^6:{).— Thin  company    waa    mcUttnd   on 

OctOLer  2!lth,  wi(b  a  capiul  of  ;£  10.000,  io  il  ihMM  (90^00  7  per  <-ea«.  pMtiei- 
palion  pref-^rf-ncfc),  to  a'  quire  th>>  btuioeM.  aaaeu  Md  andertakinf  of  0»>>iwir, 
Ltd.,  to  acquire  any  Invention  rclatir  i;  to  the  production,  tre*tineot,  apptle*- 
tion,  supplT  and  generation  r,f  electricity  and  gaa,  anil  app«ral(M  therefor,  ia 
particular  in  relation  to  irnprovemoDU  In  ipparatai  for  czoaUiec  portfjinc 
and  other  treatment  of  atmo^jiberic  air,  and  to  adci^'.  an  acracmaat  v>tb  tbm 
said  old  company  and  T.  H.  VVederKll,  thi[;  lujtiidator  thereof.  Tb*  lataerilMn 
(with  one  sharp  each)  are  :— J.  E.  Way,  2:i,  Wav'--  »  '  -'-■le.PeektMiB  Rye,  B.K., 
cle  k  ;  J.  H.  Jonei,  212,  Toiterdown  Street,  -i.W.,  clerk:  A.  T.  O. 

Warbey,  ..7a,  High  Btreet,  Kingsland.  N.E  ,  T.  Bond,  81a,  Tokoo 

Road,  Balham  HiH,  B. W.,  clerk :  F.  W.  Feetnm, ',,  Eveaham  Road.  New  Boatta- 
gate,  N.,  clerk  :  C.  U.  Home,  91,  K<>ntnor  Road,  Lower  Tooting.  H.W.,  clerk: 
L.  P.  Weber.  (iC,  Mervan  Road,  Brixton,  H.W.,cUrk.  MJaimam  caah  labaerip- 
ti  jn  12,600  shares.  The  number  of  directors  is  not  to  b«  leaa  than  three  or 
more  than  seven  ;  the  first  are  H.  E.  Salt,  T.  J.  Anderv>n,  8.  GilUu.  F.C.4.. 
and  E.  L.  Joseph,  M.I.E  E.,  F.C.8. ;  qoalificatlon,  i^OO;  tttprntrntirm.  1100 
each  per  annum  (cbairmar,  JCIGO),  and  a  percentage  of  the  pioflu.  Bcri*<ci«d 
office,  96,  Victoria  Street,  8.W. 

Electric  Lighting  and  Engineering  Co.,   Ltd.  (131  8J9)  — 

This  company  w*s  registered  on  0::iober  2 nb,  with  a  capital  of  13  000  in  H 
shares,  to  take  over  the  business  of  an  electrical  engineer  and  cootrmctor,  and 
dealer  in  artic'ea,  apparatus  and  tbiag?  used  in  connection  therewith,  carrtad 
on  by  J.  O  Rhodes,  as  "The  Electric  Lighting  and  Engineering  Co.,"  137. 
Duke  titrcet,  Liverpool.  The  Bubscribers  are;— J.  O.  hhcdee,  lt5,  Dake 
Btreet,  Liverpool,  engineer;  H.  bbipland,  9,  Cook  Street,  LiTerx>ool,  con- 
sulting engineer;  P.  Marsh,  9,  Cook  Street,  Liveip.ool,  solicitor.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  stven  ;  the  first  are  J.  O.  Rhodes,  H,  Shipland,  and  P.  Marth  (all  perma- 
nent) ;  qualification,  £.50  ;  remuneration,  lu  guineas  ea:b  per  annum. 
Registered  by  Richardson,  Marsh  ^  Co.,  19,  Cook  Btreet,  Liverpool. 

Metals  Decoration,  Ltd.  (131,9f'.".).— This  company  was  reeis- 

tered  on  October  3Ut,  with  a  capital  cf  13,000  in  11  shares  (1,500  preference),  to 
manufacture  and  supply  metallic  ware  made  by  stamping,  spinning,  or  by 
electro-deposition;  to  acquire  chemical  or  electrochemical  and  metaJiOTK^cal 
proce3<<es,  or  processes  in  any  manner  relat'ng  to  the  production  of  metaI<io 
ware  and  decoration  and  ornamentation  of  metallic  or  other  subetaneei,  to 
carry  on  business  as  smelters,  refiners,  cssters,  rollers,  assayers  and  manu- 
facturers of  and  dealers  in  minerals,  mntals  and  ores,  electricians,  engineers, 
Ac,  and  to  adept  an  agreement  with  S.  O.  Cowper-Coles.  The  subscribers 
(with  one  share  each)  are :— Major  M.  J.  W.  Pike,  144,  St.  James'  Court,  S.W. ; 
Col.  F.  Cochrane,  34,  Catboart  Road,  8.  Kensington,  S.W.,  retired.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  three  or  more  than 
six  ;  the  first  are  Major  M.  J.  W.  Pike,  Col.  F.  Cochra-'e  and  8.  0.  Cowper- 
Coles  ;  qualification,  100  shares ;  remuneraticn  as  fixed  by  the  company. 
Registered  office,  1  and  2,  Old  Page  Street,  Westminster,  S.W. 

Imperial  United  Lamp  Co.,  Ltd.   (131,924.) — This  company 

was  registered  on  November  Iss,  with  a  capital  of  12.000  in  11  shares,  to  carry 
on  the  business  of  manufacturers  of,  and  dealers  io,  lamps,  fittiings  and 
accessories,  electricians,  engineers,  manufacturers  of  electrical  appliances, 
&c.,  and  CO  adopt  an  agreemeot  with  J.  C.  M  ]th.  The  subscribers  i.wuh  one 
share  each)  are:  — E.  C.  Lauderdale,  85,  London  Wall,  E.C  ,  solicitor;  J.  C. 
Moth,  i'ork  Mansions,  York  Street.  S.W. ,  secretary.  Private  company.  Tie 
number  of  directors  is  not  to  be  less  than  three  or  more  than  seven  ;  the  sab- 
scribers  are  to  appoint  the  first;  qualiflcatioo,  1100  ;  remuneration  as  fixed  by 
the  company.    Registered  office,  caxton  House,  Westminster. 

Simplex   Insulators   (Bourke's   Patent),  Ltd.  (i;n.77i).— 

This  company  was  registered  on  October  23rd,  with  a  capital  of  13,000  in 
11  shares,  to  carry  on  the  business  of  electrical  and  mechanical  engineers 
and  contractors,  manufacturers  of,  and  dealers  in,  electrical  appuaios,  dc, 
and  to  adopt  an  agreement  with  D.  C.  Glen  and  A.  M.  B.  Grahame  for  the 
acquisition  of  the  patents  and  rights  referred  to  therein.  The  subscribers 
(with  ope  share  each)  are  :— D.  C.  Glen,  46,  Qaeen  Victoria  Street,  E.C., 
engineer;  J.  W.  F.  Grahame,  20.  Bucklersbury,  E.C,  chartered  accountant. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two 
or  more  than  five  ;  the  first  are  D.  C.  Glen  and  A.  M.  B.  Grahame  (both  per- 
manent, subject  to  holding  1100  shares).  Regibteied  office,  20,  Bucklersbarr, 
E,C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Brown  &  Parsons  (1913),  Ltd.— Particnlars  of  £(.00  deben- 
tures, created  October  13ih,  1913,  nled  pursuant  to  Sec.  93  iSi  of  the  Com- 
panies' (Consolidation)  Act,  1908,  the  whole  amount  being  now  issued.  Pro- 
perty charged  :  The  company's  undertakir  k  and  property,  present  and  fntore, 
including  uncalled  and  unpaid  capital.    No  trustees. 

Manaos  Tramways  and  Light  Co.,  Ltd.— Trust  deed  dated  Octo- 
ber 6oh,  i9l3  (suppit  mental  to  trust  deed  dated  October  'iOth,  1909),  to  secure 
IIOO.OOO  debentuies,  part  of  an  authorised  series  ct  1300,000,  charged  on  con- 
cession by  the  State  of  Ama/.onas  on  the  electric  services  of  the  State, 
including  tramway  and  liehting  system  io  the  City  of  Manaos,  and  the  com- 
pany's undertaking  and  property,  present  and  future,  including  uncalled 
capital.  Trustees:  Metropolitan  Trust  Co.,  Ltd.,  .Otesbam  House,  Old 
Broad  Street,  E.C. 

F.  L.  Mitchell  &  Co.,  Ltd.— Particalara  of  £i'00  debentures, 
created  October  lOtb,  1913,  fl  oi  pursuant  to  S-c.  93  (3)  of  the  Companies' 
(Consolidation)  Act,  1908,  the  whole  ttmonnt  being  now  issued.  P.operty 
charged:  The  comp4ny'8  undertaking  and  pi operty,  present  and  future,  in- 
cluding uncalled  capital.    No  trustees. 

Electroiuobile  Co.,  Ltd.— A  notice  of  the  appointment  of 
F.  Halsall,  of  104,  King  Street,  Manchester,  as  receiver  or  manager,  on 
Oct  iber  17th,  1913,  under  pjwers  ci  ntained  in  Instrument  dated  Decembtr 
9ih,  1908,  h&s  been  filed  pursuant  to  Seo.  94  of  the  Companies'  (Consolidation) 
Act,  1908. 

E.  Brook,  Ltd.— A  memorandnm  of  eatiafaction  in  fall  on 
October  nth,  1913,  of  deb.  dated  Oolober  18th,  1912,  securing  13,000,  has 
been  filed. 

Varley  Magnet  Co  ,  Ltd.— Issue  on  June  24th.  1913.  of   £600 

debentures,  part  of  a  series  of  which  particulars  have  already  been  filed. 
(Notified  October  ISth  )  Particulars  of  11000  second  debentures  created 
October  1st,  1913,  also  filed,  pursuant  to  Sec.  93  v3)  of  the  Companies'  (Consoli- 
dation) Act,  1908 ;  the  amount  of  the  present  issue  being  1500.  Property 
charged  :  The  company's  undertaking  and  property,  present  acd  futate,  inolad- 
ing  uncalled  capital.    No  tiuttees. 

James  Keith  &  Blackman  Co.,  Ltd.— Is«ue  on  October  58th, 

1913,  of  150  debentures,  part  of  a  series  of  which  particulars  have  already 
been  died. 

G.  Weston  &  Son,  Ltd.— Debenture  dated  October  17th.  1913. 
to  secure  12,000  charged  on  the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital,    Hvlder :  S.  Perks,  Dolanog,  Rhyl,  Flint. 
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Dent  &  Co.  and  Jolinson,  Ltd.— Morteaere  debenture  dated 
September  ISUh,  1913,  to  secure  £500,  charged  on  company's  undertaking  and 
assets.    Holdeis  :  E.  Dent  &  Co.,  Litd.,  01,  Strand,  W.C. 

Power  Plant  Co.,  Ltd.— Debenture  dated  October  22nd,  1913, 
to  secure  £5,000,  charged  on  factory  and  works  at  Yiewsley,  West  Drayton, 
including  flxcures  acd  machinery  and  company's  other  assets.  Holders  :  E.  M. 
Hall,  Bar  House,  Heet  street,  E.G.;  and  E.  D.  Vaisoy,  39,  Threadneedle 
Street,  E  C.    This  debenture  ranks  pnti passu  with  £7,000 prior  debentures. 

Walton  &  Cloug:li,  Ltd.— Mortgagre  dated  October  4th,  and 
as  collateral  security  thereto,  a  debenture  dated  Ootcber  14lh,  1913,  to  secure 
£472,  charged  on  £025  due  to  company  and  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital.  Holders:  Croft, 
Perkins,  Ltd.,  Empire  Works,  Thornbury,  Bradford. 

Marbro,  Ltd.— Issue  on  October  Uth,  1913,  of  £100  deben- 
tures, part  of  a  series  of  which  particulars  have  already  been  filed. 

Charles  llaseler  &  Sons,  Ltd.— Debenture  dated  October 
15th,  1913,  to  secure  £350,  charged  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital.  Holder  :  A.  Trafford,  Iiea 
House,  Gravelly  Hill,  Birmingham. 

Cleveland  and  Durham  Electric  Power,  Xtd.— Trust  deed 

dated  October  6ch,  1913,  to  secure  £250,00)  5  per  cent,  debentures,  charged  on 
freehold  lands,  and  building-j  at  Middlesbrough  and  Beacon  Caiew,  shares  and 
debentures,  &o  ,  in  the  Cleveland  and  Durham  County  Electric  Power  Co,,  Nor- 
thern Counties  Electricity  aupply  Co.,  btd.,  and  the  company's  undertaking  and 
property,  p.eaent  and  future,  including  uncalled  capital.  Trustees:  Liaw 
Debenture  Corporation,  Ltd.,  41,  Threadneedle  Street,  E,C.,  and  A.  F.  Pease, 
93,  Northgate,  Darlington. 

Shipston  Electrical  Co.,  Ltd.— Particulars  of  £  300  debentures, 
createa  October  16th,  1913,  filed  pursuant  to  Sec.  93  ^3)  of  the  Companies'  (Con- 
solid*tion)  Act,  1908,  the  whole  amount  being  now  issued.  Property  charged  : 
The  company's  undertaking  and  property,  present  and  future,  including 
ur  called  and  unpaid  capital.    No  trustees. 

Gent  &  Co.  J  Ltd.. — A  memorandum  of  satisfaction  to  the 
extent  of  £1,000  of  fi.st  mortgage  debentures,  dated  January  5th,  1904, 
securing  £17,000,  of  which  £10,000  was  outstanding  on  June  2GDh,  1909,  has  been 
registered. 

British   Empire   Lighting  and  Construction  Co.,    Ltd.— 

Deed  of  indemnity  dated  October  24ch,  1913,  to  secure  any  moneys  for  which 
the  mortgagees  may  become  liable  under  a  guarantee  for  £500  to  the  com- 
pany's bauEers,  charged  on  company's  undertaking  and  property,  present 
and  future.  Holders:  M.J.  Johnson,  The  Hall,  and  W.  Gilding,  Swineshead, 
near  Boston;  M.  Watchorn,  Doningcon,  near  Spalding;  and  F.  S.Robins, 
Wyncote,  Boston. 


CITY    NOTES. 


Monte  Video  Telephone  Co.,  Ltd. 

Mb.  Charles  Lock  (chairman),  presided  on  October  29tb,  at 
Winchester  House,  B.C.,  over  the  twenty-fifth  annual  meeting  of  the 
above  company. 

In  moving  the  adoption  of  the  report  (see  Electrical 
Review,  page  671),  the  Chairman  said  the  value  of 
their  property  stood  in  the  books  at  £191,000,  as  against 
£195,000.  A  sum  of  £15,000  had  been  written  off  for  depreciation, 
whilst  they  had  added  £10,900  as  capital  outlay.  Other  items  of 
the  balance-sheet  did  not  call  for  much  comment.  Stores  were 
rather  more  than  last  year,  as  they  found  it  more  convenient  to 
meet  sudden  demands  to  keep  rather  a  larger  stock  of  instruments 
and  apparatus  in  store.  Investments  were  £4,000  more,  and  as  he 
had  said  at  previous  meetings  they  showed  a  slight  increase  over 
cost  price.  Bills  receivable  were  £1,000  more  than  last  year,  and 
their  cash  resources  were  £7,019,  as  against  £6,138  last  year.  On 
the  other  side  there  was  little  change  from  last  year.  The  profit 
and  loss  account  showed  a  very  considerable  increase  in  subscrip- 
tions over  last  year.  The  figures  were  £69,000  odd  as  against 
£01,556  over  the  previous  year.  Unfortunately  working  expenses 
in  Monte  Video  had  gone  up  to  almost  the  same  extent,  being 
£41,549  as  against  £35,484.  The  profit  for  the  year  was  £25,»33, 
as  against  £25,719  last  year,  or  a  difference  of  abaut  £700  in 
favour  of  this  year.  The  increase  in  the  working  expenses  was  due 
to  three  or  f  jur  causes.  In  the  first  place  they  were  always  under 
the  necessity  of  dealing  with  a  certain  number  of  removals  of  instru- 
ments from  one  place  to  another  caused  partly  by  moving  and  partly 
by  building  operations.  Another  cause  was  the  necessity  they  were 
under  of  transferring  a  good  many  of  their  wires  from  two  of  their 
exchanges  to  a  new  one.  But  perhaps  the  most  important 
cause  for  the  increase  was  the  necessity  for  repairing  the  very 
considerable  damage  done  by  the  storm  which  occurred  in  March 
last,  and  which  their  manager  reported  was  the  severest  ever 
experienced  in  the  River  Plate  since  the  formation  of  the  company. 
It  blew  down  a  number  of  their  poles  and  wires,  and  it  took  them 
two  months  to  repair  the  damage  caused.  They  were  continually 
subject  to  storms,  which  not  only  caused  considerable  interruption 
to  the  subscribers'  communications,  but  also  caused  difficulty  when 
it  came  to  renewing  the  wayleaves,  for  people  who  had  suffered 
damage  did  not  care  about  having  the  weight  of  the  company's 
wires  resting  on  their  buildings.  Their  local  administration  had 
pointed  this  out  to  the  authorities,  and  they,  recognising  the 
reasonableness  of  the  request,  had  acceded  to  them  laying  two 
sections,  of  about  a  mile  in  length,  underground.  They  would 
pursue  the  policy  of  laying  the  wires  underground  wherever  it 
was  practical.  That  brought  him  to  the  question  of  underground 
installation  which  they  had  so  often  talked  about  at  these  meet- 
ings. For  years  past  they  had  been  desirous  of  installing  an 
underground  system  with  the  object  of  improving  the  service  and 
giving  the  public  the  benefit  of  the  most  modern  and  up-to-date 
appliances  known.  It  was  T.ot  their  fault  that  this  had  not 
been  done.  Their  service,  he  believed,  was  as  good  as  it 
could  be  made  under  the  conditions,  but  they  felt  if  th<'y  could  go 
underground  that  they  could  give  a  better  service,  and  they  were 
always  prepared  to  do  so.  But  in  this  connection  the  Government 
had  from  time  to  time  talked  of  installing  their  own  system,  and 
reoently  a  Bill  had  been  introduced  into  the  House  of  Deputies 


authorising  the  Government  to  establish  its  own  telephone  system. 
One  of  the  deputies  raised  the  contention  that  the  company 
had  no  concession  for  its  business,  and  that  when  the 
Government  had  installed  its  own  system,  wHich  would  take  about 
four  years,  they  could  then  calmly  order  the  company  to  remove 
their  poles  and  apparatus  without  receiving  any  compensation 
whatever.  He  need  hardly  say  that  the  board  did  not  share  that 
view.  Even  were  it  the  fact  that  they  had  no  concession,  they 
would  not  admit  the  justice  of  the  contention  that  they  should 
receive  no  compensation,  having  regard  to  the  fact  that  for  years 
they  had  provided  the  best  telephone  service  which  they  were 
allowed  to  give,  and  had  incurred  a  large  capital  expenditure  in 
doing  so — an  expenditure  heavier  than  that  represented  in  the 
balance  sheet,  because  in  years  gone  by  they  had  written  off  con- 
siderable sums  from  capital  account.  However,  they  had  taken  the 
best  legal  opinion  they  could  get,  both  in  Monte  Video  and  in 
London,  and  that  opinion  confirmed  the  view  that  the  board  always 
held,  which  was  that  they  not  only  had  a  good  and  valid  con- 
cession, but  that  it  was  one  which  was  perpetual  in  character. 
Therefore  they  considered  they  had  a  strong  claim  for  compensa- 
tion. Still  he  thought  it  better  to  look  at  it  from  a  business  point 
of  view,  and  he  believed  the  Government  must  recognise  that  in 
putting  down  a  new  system  such  as  would  meet  the  requirements, 
it  would  mean  an  expenditure  of  anything  between  two  and  three 
million  dollars,  and  that  was  not  an  easy  sum  to  raise  in  these  days. 
He  ventured  to  think  the  Government  would  have  to  pay  consider- 
ably for  the  accommodation — greater,  perhaps,  than  the  amount  of 
profit  they  could  hope  to  realise  by  working  their  own  system. 
These  were  considerations  which  he  thought  must  commend 
themselves  to  the  Jsusiness  instincts  of  the  Government  in 
Monte  Video,  and  they  placed  considerable  reliance  on  the 
spirit  of  fair  -  play  which  they  were  justified  in  expecting 
from  a  civilised  Government.  At  the  same  time  it  was 
well  to  state  that  the  company  were  willing  to  fall  in  with  any 
reasonable  suggestion  for  the  benefit  of  the  public  in  Monte  Video, 
and  were  at  all  times  ready  to  come  to  a  fair  arrangement  which 
would  meet  the  reasonable  aspirations  of  the  Government  and  fulfil 
public  requirements,  and  at  the  same  time  safeguard  the  company's 
interests.  During  the  year  they  had  received  a  visit  from  the 
manager  in  London,  and  had  discussed  all  the  problems  which 
affected  their  property  in  Monte  Video.  Whilst  in  London,  Mr. 
Powell  reported  fully  on  the  physical  conditions  of  their  system, 
and  called  attention  to  the  necessity  of  renewing  the  switchboard 
at  the  central  exchange,  and  aided  by  the  expert  advice  of  Sir  John 
Gavey,  they  were  taking  steps  to  do  this.  They  had  been  some- 
what liberal  in  their  appropriation  to  the  depreciation  account  in 
the  past,  and  to  meet  this  expense,  they  were  reducing  the  amount 
written  off  the  depreciation  and  carrying  £8,500  to  the  renewal 
fund. 

Mr.  J.  G.  Le  Marchant  seconded  the  motion. 

Mr.  Snell  complained  of  the  action  of  the  Government,  which 
he  characterised  as  scandalous.  For  years  the  company  had  been  in 
the  position  of  having  the  sword  of  Damocles  hanging  over  their 
head.  He  hoped  that  a  full  report  of  the  chairman's  speech  would 
be  published  in  Monte  Video,  so  that  the  public  there  should  know 
the  position.  If  it  came  to  fighting,  he  was  sure  the  board  would 
have  the  thorough  backing  of  the  shareholders. 

The  Chairman  said  a  report  of  the  meeting  would  be  sent  to 
Monte  Video.  The  Government  Bill  would  have  to  go  before  the 
Senate,  and  they  would  take  care  that  the  views  of  the  company 
were  thoroughly  represented  in  that  chamber. 

The  report  was  carried,  as  was  also  a  motion  for  the  payment  of 
a  final  dividend  on  the  ordinary  shares,  making  6  per  cent,  for  the 
year. 

A  hearty  vote  of  thanks  to  the  board  and  staff,  proposed  by  Mb. 
Kingsbury,  concluded_the  meeting. 


Metalite,  Ltd.i 

An  extraordinary  general  meeting  of  this  company  was  held  at 
Salisbury  House,  EC,  on  Thursday,  October  30th,  Mr  W.  Stewart 
presiding,  for  the  purpose  of  confirming  the  special  resolution 
adopted  at  an  extraordinary  general   meeting  held  on  October  13th. 

The  Chairman,  in  proposing  that  the  resolution  should  be  con- 
firmed, said  that  as  they  were  aware,  at  the  extraordinary  general 
meeting,  held  there  on  October  13th,  the  resolution  as  set  out  in 
the  notice  of  October  4th  last  was  duly  passed  by  a  large  majority. 
That  day's  meeting  was  a  formal  one,  to  confirm  such  resolution 
with  a  view  to  carrying  out  the  scheme  of  reconstruction  of  which 
they  approved.  The  directors  would  be  immediately  communi- 
cating with  the  larger  shareholders,  with  a  view  to  forming  a 
strong  committee  to  take  in  hand  the  negotiations  now  existing, 
and  to  decide  as  to  the  jiersonnrl  of  the  new  board.  The  first 
mortgagees,  the  bankers,  had  granted  a  further  extension  of  time 
to  November  30tb  next,  in  order  that  the  new  company  might  be 
registered  and  the  scheme  completed.  They  were,  however,  in- 
debted to  one  of  their  largest  shareholders  who  had  during  that 
week  paid  a  certain  sum  of  money  to  the  mortgagees  in  order  to 
bring  about  this  desirable  extension.  As  he  dealt  in  extenso  with 
the  position  at  the  first  meeting,  he  would  formally  move  that  the 
resolution  set  out  in  the  notice  be  confirmed. 

Mb.  Bkntley.  in  seconding  the  motion,  said  that  was  simply  a 
confirmatory  meeting,  and,  as  the  chairman  had  told  them,  if  it  had 
not  been  for  the  generosity  of  one  of  their  largest  shareholders, 
they  would  have  been  placed  in  a  very  diflBcult  position.  They 
hoped  to  get  the  scheme  of  reconstruction  completed  by  the  end  of 
November. 

The  motion  was  adopted. 
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Edison  and  Swan  United  Electric  Lij^ht  Co.,  Ltd. 

Thi;  directors'  report  for  the  year  ended  Jane  HOth,  1913,  says  that 
after  providine:  for  interest  on  both  classes  of  debenture  stock,  and 
depreciation  upon  freehold  properties  and  plant  at  the  same  rate  aa 
heretofore,  but  before  allowing  for  special  depreciation  on  these 
and  other  assets,  there  is  a  loss  of  £4,752.  The  net  result  after 
providing  for  the  various  depreciations  shown  in  the  accounts  is  a 
credit  balance  on  revenue  account  of  £l,0'M'>,  which  is  carried 
forward.  This  result  is  very  disappointinjy,  but  has  arisen  prin- 
cipally from  the  fact  that  the  manufacture  and  sale  of  metal  lamps 
during  the  whole  of  last  winter  was  to  a  great  extent  suspended  in 
consequence  of  dilficultiestvhich  had  arisen  between  the  owners  of 
the  patents  relating  to  drawn  wire  lamps  and  this  company.  The 
directors  are,  however,  glad  to  report  that  all  matters  in  dispute 
have  now  been  satisfactorily  arranged  and  the  company  is  manu- 
facturing and  selling  all  classes  of  metal  lamps.  Since  the  com- 
pany commenced  the  manufacture  of  this  type  of  lamp  some  few 
years  ago,  the  cost  at  which  they  can  be  produced  has  been  very 
materially  reduced,  and  the  board  have  therefore  hadtmade  a 
careful  valuation  of  the  whole  of  the  lamp  stocks,  and  have  written 
them  down  to  approximately  present  manufacturing  cost  price. 

The  value  at  which  various  other  assets  appear  in  the  books  of 
the  company  has  been  closely  examined,  and  in  order  to  provide 
for  the  special  depreciation  necessitated  by  the  cloeing  of  the 
Benwell  factory,  and  of  the  company 'sown  printing  works  in  Maiden 
Lane,  the  writing  off  of  obsolete  plant  and  stocks,  expenditure  on 
foreign  branches,  and  reduction  in  value  of  sundry  investmenta 
and  other  minor  assets,  it  has  been  necessary  to  provide  a  sum  of 
£48,014.  The  reserve  account  amounting  to  £45,0(»0,  together  with 
an  amount  of  £3,014  out  of  the  sum  brought  forward  from  last 
year,  has  been  allocated  for  this  purpose.  The  w^hole  of  the  lamp 
manufacture  has  now  been  concentrated  at  Ponder's  End,  and  the 
stocks  transferred  there  from  the  South  Benwell  works,  which 
have  now  been  closed  down,  and  the  board  have  had  the  property 
valued  in  view  of  its  disposal.  The  directors  are  advised  that  the 
amount  at  which  the  Benwell  property  now  appears  in  the  books 
should  ultimately  be  realised.  The  (^ueen  Street  premises,  of 
which  the  company  hold  a  long  lease,  have  been  found  unsuitable 
for  the  business  and  steps  are  being  taken  to  let  this  property. 
The  lease  of  123  and  125,  Queen  Victoria  Street,  has  therefore  been 
acquired  ;  these  premises  offer  great  advantages  for  carrying  on 
the  business,  there  being  a  showroom  on  the  ground  floor  which 
the  directors  believe  will  prove  to  be  admirably  suited  for  the 
purposes  of  the  company's  trade.  The  premises  in  College  Hill 
used  as  a  showroom  and  stores  will  be  finally  closed  as  soon  as  the 
new  premises  in  Queen  Victoria  Street  are  ready  for  occupation. 
The  whole  of  the  stores  department  hitherto  carried  on  there, 
together  with  the  staff,  have  been  transferred  to  the  Ponder's  End 
works.  These  changes  have  enabled  the  board  to  make  very  con- 
siderable economies  without  loss  of  efficiency,  and  the  result  of 
this  policy  should  materially  benefit  the  earnings  during  the 
current  year.  The  directors'  fees  -have  also  been  largely  reduced. 
A  gentleman  well  known  in  the  electrical  world  has  been 
engaged  as  sales  manager,  and  from  the  large  experience 
which  he  will  bring  to  bear  upon  this  department,  coupled 
with  a  comprehennive  scheme  of  advertising  which  has 
been  inaugurated,  the  directors  are  looking  for  considerable 
expansion  in  this  direction.  Frcin  the  various  economies  which 
have  been  made,  together  with  the  increased  business  likely  to 
accrue  from  the  reorganisation  of  the  sales  department  and  adver- 
tising, the  board  are  of  opinion  that  the  proiipects  for  the  curreit 
year  are  distinctly  favourable.  Mr.  Henry  Wolfenden,  the  late 
chairman  of  the  company,  retired  from  the  board  in  March  last, 
and  at  the  request  of  an  influential  body  of  shareholders,  the  board 
elected  Mr.  Charles  Jeimyn  Ford  as  director  and  chairman.  Mr. 
William  Murray,  owing  to  pressure  of  other  business,  has  also 
retired  from  the  iDoard.  Mr.  C.  E.  Hunter  and  Mr.  E.  Gimingham, 
who  have  been  connected  with  the  company  for  many  years,  have 
been  elected  technical  directors,  and  shareholders  will  be  asked  to 
confirm  these  appointments.  Mr.  Ellice-Clark  retires  from  the 
pof^ition  of  directors  and  offers  himself  for  re-appointment. 

The  annual  meeting  is  to  be  held  at  Winchester  House,  E.C.,  on 
Tuesday  next. 

R,  &  J.  Dick,  Ltd. — The  directors'  report  for  the  year 
to  August  31st  last  shows  a  net  profit  of  £71,628,  plus  £4,198 
brought  forward.  The  directors  propose  to  write  oft"  goodwill 
account,  £10,000  ;  to  write  off  development  account,  £8,000  ; 
to  place  to  preference  dividend  reserve  fund  (making  it  £30.000), 
£14,032  ;  to  pay  a  dividend  of  4  per  cent,  on  the  ordinary  sharep. 
less  income-tax,  and  to  carry  forward  .^11,473. 

Bahia    Tramway,    light    and    Power    Co. — It   is 

announced  that  in  view  of  the  resolution  of  the  debenture-holders 
agreeing  to  sell  the  concpany's  undertaking  to  the  Municipality  of 
Bahia  at  a  price  which  would  not  suflBce  to  repay  the  principal  of 
the  debentures  in  full,  the  coupon  for  the  interest  due  on  November 
1st  next  cannot  be  paid. 

Karachi  Electric  Supply  Corporation,    Ltd.— The 

Sind  Gazette  states  that  the  capital  invited  by  Messrs.  Forbes 
Campbell  &  Co.  for  the  Karachi  Electric  Supply  Corporation,  Ltd., 
has  been  over-subscribed,  though  the  period  for  which  the  sub- 
scription list  was  to  remain  open  has  still  some  days  to  run. — 
Englishman,  October  4th 

West  India  and  Panama  Telegraph  Co.,  Ltd.— The 

directors  have  announced  a  dividend  of  Is.  6d,  per  share  on  the 
ordinary  Bhares  for  the  past  half-year. 


Pro.spectURes. — Ozonair,  Lhl. — The  list  of  applications 

was  oi>«-ned  on  Octol^er  31  tit  in  a  puV/ic  ianne  of  IS.'/K)  7  per  cent. 
participating  preter»,'nce  fhar*-**,  off»;r»d  at  p^ir.  The  nominal 
capital  of  the  company  in  £40  0uO,  divided  int^.  :  articipatinir 

preference  tthares  (non-cumulative;  of  £1  each,  _..  .  .  fj  ordinary 
shares  of  £1  each.  18.000  of  the  ordinary  are  to  be  iwiied  credited 
as  fully  paid,  and  include  full  payment  to  the  vendor  company  of 
the  purchase  prioe  of  Ozonair.  Ltd.  2.000  ordinary  and  o.OOO  par- 
ticipating preference  shares  are  held  in  re«erve.  After  the  ordinary 
shares  have  received  a  dividend  at  the  rate  of  7  per  cent^  both 
cIaH.^es  rank  rateably  in  any  further  diotribution.  The  baaiiMMaiid 
specialities  of  Ozonair,  Ltd.  are  bo  well  known  to  oor  readen 
that  ^hey  call  for  little  reference  now.  The  new  company 
is  formed  to  take  over  that  company's  basineae,  groodwil).  patents, 
kc .  as  a  going  concern,  from  October  let.  It  has  been 
registered  to  provide  adequate  capital  to  cope  with  the  increaaini^ 
business,  and  the  agreement  for  sale  provides  for  the  new  company 
to  pay  all  the  old  company's  liabilities.  A  report  by  Mr.  W.  J. 
Dibdin,  F.I.S.,  F.C.S.,  in  regard  to  the  Ozonair  Bystems  of  water 
purification  and  ventilation,  and  one  by  Mr.  W.  Dnddell  on  the 
general  merits  of  the  business,  including  its  apparatos  and  pro- 
cesses, accQmpany  the  prospectus.  From  Mr.  DuddeU'a  report 
it  appears  that  during  the  seven  years  of  the  company's  ezistcDoe 
practically  all  the  profits,  together  with  the  enm  of  about  £5,000. 
have  been  employed  in  developing  and  extending  the  basineee.  Mr. 
Duddell  anticipates  a  considerable  demand  for  ozone  for  variou3 
purposes,  and  a  large  sale  for  the  company's  apparatus.  Xo  part  of 
the  purchase  price  will  be  paid  in  ca«h  ;  I.j.LoO  ordinary  shares 
will  be  credited  as  fully  paid,  these  including  l,t»<X)  in  reapect  of 
goodwill.  2,850  ordinary  shares  will  also  be  credited  as  fully  paid 
in  respect  of  the  contracts  with  the  vendor  company  for  services 
rendered  in  conection  with  the  formation  of  the  company.  The 
The  directors  attach  great  value  to  the  foreign  rights.  The 
present  issue,  after  payment  of  preliminary  expense*,  will  provide 
about  £11,.")00  additional  working  capital.  The  services  of  Mr. 
E.  L.  Joseph,  the  managing  director,  have  been  secured  for  10  years. 
The  Fuller  Acmmnlator  Co.,  Ltd. — This  company  is  inviting 
subscriptions  from  November  7th  to  November  17th  for  10, 'XK) 
8  per  cent,  cumulative  participating  preference  shares  of  £1  each. 
The  company  has  been  formed  to  acquire  the  accumulator  patents, 
business,  factory,  ^:c.,  of  Messrs.  J.  hn  C  Fuller  Ac  Son  Ltd.,  of 
Bow,  as  a  going  concern.  An  abridged  prospectus  will  be  found  in 
our  advertit^ement  pages  to-day,  from  which  it  will  be  seen  that  the 
vendors  will  receive  as  purchase  consideration  .5.i"io  of  the  pre- 
ference shares  of  £  1  each,  and  45,000  ordinary  shares  of  £l  each. 
Figures  are  given  as  to  turnover  and  net  profits,  and  the  estimated 
contract  sales  for  1914  are  put  at  £50,000,  and  for  I'.'lo  £100,000. 

Mexico  Tramways  Co. — Shareholders  will  be  asked  at 

a  meeting  called  for  November  20th,  at  Toronto,  to  approve  of  an 
increase  of  the  capital  stock  of  the  company,  from  20  to  30  million 
dollars.  It  is  stated  that  the  operation  of  the  tramways  and  of 
the  Light  and  Power  Co.'s  system  has  not  been  seriously  interfered 
with  during  recent  events,  tor  the  gross  and  net  earnings  both 
show  satisfactory  increases,  but  political  conditions  have  unsettled 
the  credit  of  many  ^lexican  undertakings,  and  it  is  at  present 
practically  impossible  to  sell  any  securities  of  the  company  at  a 
reasonable  figure.  For  this  reason  the  company  is  continuing  its 
loans,  which  it  will  pay  off  as  early  as  convenient  from  the  sale 
of  three-year  (>  per  cent,  secured  notes  recently  created.  These 
notes  confer  the  right  to  convert  to  ordinary  shares  at  par  during 
the  currency  of  the  notes,  And  it  is  chit  fly  to  provide  for  such 
conversion  that  the  above  increase  in  capital  has  been  proposed. 

Yates  Si  Thom,  Ltd. — For  the  year  ended  August  9th 
the  directors  report  a  net  profit,  after  providing  for  depreciation 
of  plant  and  machinery,  interest  on  mortgage  debenture  stock,  and 
£2,000  to  write  down  investments,  of  £9,021,  plus  £fi,621  brought 
forward.  It  is  proposed  to  pay  a  half-year's  dividend  en  the 
preference  shares  to  September  1st,  1913,  less  tax,  to  transfer  to 
reserve  fund  £2,600,  and  to  carry  forward  £i>, 92 >.  The  fire  in 
June  last  caused  a  serious  interruption  of  t>  e  business.  The  works 
will  very  shortly  be  fully  restored.  L'nder  the  circumstances  the 
directors  do  not  see  their  way  to  recommend  a  dividend  on  the 
ordinary  shares. 

l)elag:oa    Bay    Development   Corporation,    Ltd. — 

The  report  for  the  year  ended  June  30th,  1913,  states  that  the  net 
revfnue  from  all  sources  in  Lourerv  Marques  during  the  year  was 
£2S.5(f<.  The  number  of  tramway  passengers  carried  was 
1,007,996,  a  decrease  of  72.74o  on  the  prev.ous  year,  but  owing  to 
the  economies  due  to  the  joint  working  of  the  tramways  and 
electric  light  stations,  the  profits  from  these  sources  show  an 
increase  as  compared  with  the  results  for  the  preceding  year.  The 
chairman  gave  fuller  information  respecting  the  undertakings  in 
his  speech  at  the  meeting  held  in  London  on  October  31st. 

Inited  Electric  Tiamwajs  Co..  of  Caracas.  Ltd.— 

Col.  Ivor  Phillipps  (chairman')  presidetl  at  the  seventh  ordinary 
general  meeting  of  the  above  company,  held  on  October  30th  at 
the  company^  oflBces,  Dashwood  House,  E.C.  The  proceedings  were 
not  open  to  the  Press. 

West   African    Teleirraph   Co.,    Ltd.  —  An    interim 

dividend  at  the  rate  of  4  per  cent,  per  annum  for  the  half-year 
ended  June  is  announced. 

CraijTpark   Electric   Cable   Co.,    Ltd. — The  directors 

have  declared  an  interim  dividend  of  6  per  cent,  per  annum  on  the 
preference  shares  for  the  half-year  ended  September  30th. 

City  of  Buenos  lyres  Tramways,  Ltd. — A  quarterly 

dividend  of  Id.  3d.  per  share  is  announced. 
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Cleveland   and    Durham    Electric   Power,  Ltd.— 

With  reference  to  our  report  of  the  meeting:  of  this  company  in 
our  issue  of  October  -'Itb,  Mr.  Andrew  Gemmell,  of  Ovinjjham-on- 
Tyne,  writes : — 

"  The  incomplete  report  of  my  remarks  at  the  annual  meeting  of 
the  Cleveland  Power  Co.,  held  on  the  20th  inst,,  is  somewhat  mis- 
leading to  your  readers,  pivingr  me  the  appearance  of  havinpr  made 
a  dog:matic  statement  without  the  support  of  facts.  I  said  : — 
'  Whoever  may  have  benefited  by  the  waste  heat  scheme,  it  has  not 
been  the  shareholders  of  the  Cleveland  Oj.  When  the  chairman 
says  that  the  waste  heat  scheme  has  reduced  costs,  results  contra- 
dict him,  as  profits  are  far  below  the  prospectus  estimate,  which 
did  not  include  a  waste  heat  scheme.  The  financial  schemes,  the 
waste  heat  scheme,  and  the  bulk  supply  scheme  in  seven  years  have 
all  failed  to  produce  Id.  dividend  to  the  ordinary  shareholders, 
and  none  is  in  siprht,  while  £58,000  preference  dividend  is  still  in 
arrear.' " 

Western  Teleg:rai)h  Co.,  Ltd. — The  directors'  report 
for  the  half-year  ended  June  30th,  1913,  states  that  the  revenue 
for  the  period  amounted  to  £450,822,  and  the  working  expenses  to 
£184,264.  After  providing  £1G,373  for  debenture  stock  interest, 
and  £8  822  for  income-tax,  there  remains  a  balance  of  £241, 3(;'^, 
plus  £33,817  brought  forward,  making  a  total  of  £275,180.  A 
quarterly  interim  dividend,  amounting  to  £31,189  has  been 
paid,  £100,000  transferred  to  the  general  reserve  fund,  £10,000 
to  the  land  and  buildings  depreciation  fund,  and  £45,000  to  the 
provision  on  account  of  investment  fluctuations.  The  directors 
now  recommend  a  final  dividend  of  3a.  per  share,  making  with  the 
interim  dividends,  a  total  dividend  of  (!  per  cent,  for  the  year,  also 
the  payment  of  a  bonus  of  23.  per  share,  both  free  of  income-tax, 
which  together  will  amount  to  £51,982,  leaving  a  balance  of 
£37,008  to  be  carried  forward.  The  dividend  and  bonus  will  be 
payable  on  November  13th. 

Companies  to  be   Struck  off  the   Reg:ister.— The 

following  companies  will  b  3  struck  ofE  the  register  at  the  expira- 
tion of  three  months,  unless  cause  is  shown  to  the  contrary  : — 

Electric  Power  Plants. 

La  R^gionale  Electrique  de  rOrue, 

Oil  Fuel, 

Titan  Electric  Co. 

Stock  Exchange  Notices. — Application  has  been  made 

to  the  Committee  to  allow  the  following  to  be  quoted  in  the 
Official  List  :— 

Bell  Telephone  Co.  of  Canada,  Ltd.— Further  issue  of  $6,250,000  5  per  cent, 
bonds,  1925. 

Cape  Electric  Tramways,  Ltd. — The  directors  have 

declared  a  dividend  of  5  per  cent.,  free  of  income-tax. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 

Again  there  is  nothing  pleasant  to  write  about.  In  fact,  markets 
seem  to  get  worse  week  by  week,  and  any  little  improvement  turns 
out  too  often  to  be  merely  temporary.  The  two  immediate  causes 
of  trouble  are  money  and  Mexico.  The  first  is  becoming  stiffer. 
Capitalists  who  wish  to  lend  money  on  good  security  can  get  5  per 
cent,  upon  that  of  Consols,  which  is  enough  to  tempt  a  great  many 
people  to  utilise  their  cash  in  this  way  rather  than  invest  it  in 
the  markets  or  to  leave  it  on  deposit  with  their  bankers  at  3j  per 
cent.  The  prospect  of  a  rise  in  the  Bank  Rate  has  once  more 
become  imminent ;  and  all  securities  which  are  affected  by  Lombard 
Street  are  feeling  the  pinch. 

Events  connected  with  Mexico  march  so  rapidly  day  by  day  that 
what  stands  written  on  Tuesday  evening  may  be  badly  out-of-date 
on  the  following  Friday  morning.  At  the  moment,  the  possibility 
of  intervention  by  the  United  States  into  the  Mexican  imbroglio  is 
viewed  as  a  matter  of  the  gravest  importance  and  anxiety.  The 
fear  is,  of  course,  that  should  the  United  States  send  troops  to 
deal  with  the  situation,  as  suggested  by  the  reported  presentation 
of  an  ultimatum,  the  Mexican  revolutionaries  might  start  woik 
upon  the  railwajs,  power  stations,  oil  machinery,  and  every  other 
sort  of  damageable  property  belonging  to  a  foreigner.  For  this 
reason,  the  market  in  many  things  Mexican  has  been  demoralised  ; 
and  some  stocks,  regarded  s  x  months  ago  as  sound  securities  of 
their  class,  have  not  only  undergone  alarming  shrinkage  in  value, 
but  are,  to  all  intents  and  purposes,  unsaleable  even  at  the  current 
levels. 

Home  Rails  are  in  a  difmal  condition.  The  silly  scare  of 
nationalisation  has  passed,  only  to  be  succeeded  by  another  spasm 
of  tremors  lest  the  labour  difficulty  should  break  out  again  in  an 
acute  form.  There  was  a  meeting  last  Sunday  night  of  Midland 
men,  who  adopted  a  far  from  pleasant  attitude  because  of  some 
trouble  that  arose  over  a  shunter  on  the  system,  and  this  was  used 
as  a  lever  wherewith  to  depress  prices  more  than  ever. 

Amongst  Electric  stocks.  Metropolitans  especially  suffered,  falling 
4  because  of  the  realisation  of  relics  of  a  stale  bull  account  in  the 
market.  Districts,  for  a  reason  somewhat  similar,  have  ehed  3i 
points,  Undergrounu  Electrics  maintain  a  tolerably  firm  front, 
the  o.ily  noticeable  movements  being  declines  of  {  in  the  £10 
shares  and  of  1  in  the  6  per  cent.  Income  Bonds.  These  latter,  by 
the  way,  are  dipping  to  a  price  at  which  they  will  appear  rather 
attractive  to  the  speculative  investor,  for  the  return  upon  the 
money  is  net,  and  not  subject  to  Income-Tax.  While  the  Tubes 
and  the  London  General  Omnibus  Company  are  doing  to  well,  the 


interest  on  these  bonds  is  fairly  secure  ;  but,  of  course,  it  is 
only  comparatively  recently  that  the  full  6  per  cent,  has  been  paid, 
and  if  the  local  authorities  happen  to  campaign  against  the  'bus 
company,  they  might  make  a  sensible  inroad  into  its  present 
profits. 

Englifh  Electricity  Supply  shares  are  amongst  the  firmest  in  the 
House,  the  movements  on  the  week  being  insignificant.  Small  falls 
occurred  in  Charing  Cross  Preference,  County  Ordinary,  West- 
minster Preference  and  Metropolitan  Ordinary.  But  in  these  cases 
the  declines  were  no  more  than  I,  and  improvements  of  this 
fraction  were  secured  by  Metropolitan  Preference  and  Oxford 
shares.  Urbans  are  a  shade  easier,  so  far  as  the  nominal  quotation 
is  concerned,  though  actually  there  is  little  change.  Some  of  the 
Debenture  stocks  are  a  point  or  so  higher.  The  Edison  &  Swan 
report  had  no  efifect  upon  prices,  but,  of  course,  its  unsatisfactory 
showing  has  made  the  market  in  the  issues  more  limited  than  ever. 
The  loss  of  £4,800  goes  against  a  profit  of  £10,400  last  year,  and 
is  due  to  the  dispute  with  owners  of  patents  relating  to  drawn 
wire  lamps.  The  dispute  is  over  now,  according  to  the  report,  and 
probably  a  cheerful  view  of  the  outlook  will  be  taken  at  the 
meeting.  Other  manufacturing  shares  are  exceedingly  quiet. 
British  Aluminium  Ordinary,  after  their  quick  rise,  reacted  -^j, 
and  there  were  small  falls  in  India-Rubber  Ordinary  and  Preference 
shares.     Beyond  these,  there  is  nothing  of  importance  to  notice. 

Stocks  and  shares  in  the  Telegraph  and  Telephone  list  are  also 
steady  on  the  whcle.  Reuters  shares  eased  off  to  9j,  upon  the 
unfortunate  circulars  recently  issued  by  the  company,  which  have 
aroused  the  wrath  of  those  to  whom  the  honour  of  journalism  is  so 
precious.  That  the  company  was  ill-advised  to  issue  such 
circulars  is  manifest  enough,  and  they  have  been  withdrawn  by 
the  board.  Marconis  went  back  J  by  reason  of  the  general  weak- 
ness of  markets.  Canadian  and  American  Marconis  are  dull.  West 
India  and  Panama  Ordinary  shares  remain  depressed,  but  the 
Ist  Preference  are  J  better.  The  Eastern  and  the  Anglo- American 
groups  maintained  most  of  their  prices  with  a  considerable  amount 
of  strength. 

The  falls  in  the  Mexican  group  range  from  2  to  7  points,  thete 
following,  of  course,  upon  other  heavy  declines  during  the  past 
few  weeks.  Prices  of  shares  and  bonds  alike  have  literally  slumped. 
Some  are  simply  nominal.  The  yields  at  present  prices  are  worth 
looking  at,  if  only  from  curiosity.  The  moot  point  is,  how  far  the 
United  States  will  go  in  its  threatened  intervention,  the  matter 
requiring  the  utmost  delicacy  in  its  conduct.  But  it  is  to  be 
noticed  that  prices  in  the  railway  issues  have  hardened  substantially 
from  the  lowest ;  and  even  amongst  the  utility  issues  there  was 
some  recovery.  Para  Electric  Railways  are  flat,  a  drop  of  os.  taking 
the  price  to  5^,  this  being  due  to  the  depression  that  has 
befallen  all  things  Brazilian.  United  Electric  Trams  of  Monte 
Video  are  also  easier  ;  but,  on  the  other  hand,  the  Anglo- Argentine 
Debentures  ure  rather  better. 

The  Rubber  share  market  shed  part  of  its  strength,  thanks 
principally  to  the  all-round  weakness  of  markets.  This,  however 
has  not  dimmed  the  high  hopes  raised  as  to  the  probability  of  the 
Rubber  Growers'  Association  offering  practical,  and  practicable, 
suggestions  for  dealing  with  the  difficulties  which  surround  the 
industry  at  the  present  time  ;  and  if  markets,  as  a  whole,  were  to 
take  a  turn  for  the  better,  no  doubt  that  for  rubber  shares  would 
move  with  the  rest. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Month 

Receipts  for 

■SK 

Route 

Locality. 

ended 

the 

o  S 

Total  to  date. 

miles 

(4  wks.) 

month. 

!zi& 

open. 

£ 

i 

£ 

£ 

£ 

It 

Bath 

Oct.  59 

8,482 

+    818 

42 

41,458 

+  3,203 

^ , 

Blackpool-Fleetw'd 

Nov.    1 

2,133 

+    472 

17 

27,911 

+  4,676 

8 

, . 

Bristol 

Oct.  SI 

8  ,711 

4  3,096 

£5  ,608 

-J  4e,083 

80-6 

'Brit.Elec.Trac.Co. 

„    24 

161  ,'788 

+  12,477 

,  , 

4i9-8 

1-25 

Chatham  and  Dist, 

„    SO 

3,5*25 

4-    402 

48 

40,469 

+  2,568 

14-yf 

Cork 

„    80 

2,006 

-1-    139 

48 

21,858 

+      670 

S'-sy 

Dublin 

„    81 

1^,913 

— F,606 

,  , 

241,103 

-13,4'^9 

54-25 

,   , 

Hastings 

„    80 

3,798 

•1-    246 

+  3,454 

19-3 

Lancashire  United 

„    29 

6,661 

-H.ICO 

a 

67,322 

+   8,064 

42 

3 

Llandudno-Col.  Bay 

„    24 

94« 

+      65 

47 

16,87a 

+  1,433 

6-6 

,  . 

London  United 

..    24 

25,670 

-^  2,109 

27^,666 

+  4,570 

Tyneside 

;,    22 

2,226 

+    146 

17 

9,157 

^      636 

11 

•- 

Anglo-Argentine   . . 

..    28 

•291,311 

+  1,858 

.. 

2,377,031 

+  18' ,856 

,  , 

,  , 

Auckland     . . 

Sept.  S6 

19,943 

+  1,445 

,  , 

,  , 

,   . 

26-42 

1-Sl 

Brisbane 

Sept. 

25,£90 

*  2,890 

,  , 

382,768 

+  51,674 

.  , 

,  , 

Calcutta 

Nov.   1 

If ,978 

-   £61 

, , 

+  8,854 

,  , 

Kalgoorlie,  W.A.  . . 

Sept. 

3,068 

,   , 

,  , 

aF,447 

,  , 

20-5 

,  , 

Madras 

Oct.  81 

P,503 

+    205 

.  , 

35,7S2 

+  2,541 

16-25 

1 

Montevideo 

Sept. 

27,870 

+    U9 

•  • 

844,301 

+  26,483 

-- 

•• 

Cen.  London  Rly. 

Nov.  1 

20,E85 

-1,876 

44 

212,840 

1   6,783 

6-78 

•4 

City  &  S.  Lon.  Rly. 

,.      1 

11,285 

—1,081 

44 

122,840 

—11,6.17 

7-5i6 

Dublin-Lucan  Rly. 

Oct.  81 

469 

-     72 

i7J 

2,789 

-       24 

7 

L'pool  Overh'd  Rly. 

„    26 

6,70=. 

+    42i 

73,783 

+  5,614 

6-6 

,  , 

London  Elec.  Ry.  Co. 

Nov.  1 

66,135 

—1,720 

44 

696,385 

+      810 

ai-i!5 

,  , 

Mersey  Railway    . . 

,.      1 

9,161 

—    182 

44 

98,466 

+  4,f88 

4-5 

Metropolitan  Rly. 

Oct.  10 

7i,f^52 

+  4,408 

48 

7b7,279 

32,224 

29-lifa 

3-5 

Met.  District  Rly. 

Nov.  I 

52,8£8 

-   306 

44 

668,637 

+  17,602 

25 

*  Ineludes  railways  and  tramways, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER    COMPANIES. 


NAME. 


Boumemonth  &  Poole,  Ord. 

Do.    4^  %  Pref 

Do.    Second  6  %  Pref 

Do.    4i  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central    Electric  Supply,  4  %  | 

Guar.  Deb.  I 

Charing  Cross,  West  End  &  City 

Do.    4i  %  Cum.  Pref 

Do.     "  City     Undertaking  "  i 
4i  %  Cum.  Pref. ! 

Do.    Do.    4  %  Deb 

Chelsea,  Ord.  

Do.    44%  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    5%  Deb 

Do.    4J  %  Second  Deb. 
County  of  uondon,  Ord.  .. 

Do.    6%  Pref 

Do.    4i%Deb 

Do.    4»  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cam.  Pref.     .. 

Do.    6  %  Non-Cum.  Pref. 

Do.    4^  %  First  Mort.  Deb.    .. 
Folkestone 

Do.    5%  Cum.  Pref 

Do.    4 J  %  First  Deb 

Hove    . .        . .        


Stock 

or 
Share 


10 

10 

10 

Stock 

5 

5 

100 

6 

5 


100 
5 
Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
£3 
6 
6 
100 
6 
5 
100 
5 


Dividends 

for 

1912. 

1911. 

6 

•St 

U 

44 

6 

6 

4* 

44 

10 

9+ 

7 

7 

4 

4 

6 

5f 

44 

44 

44 

44 

4 

4 

5 

4t 

44 

Sf 

y 

6 

6 

6 

5 

44 

44 

6 

5t 

6 

6 

44 

4, 

44 

44 

6 

6 

44 

44 

6 

6 

6 

5 

44 

44 

9 

8+ 

Closing 

Quotations 

Nov.  4th. 


91-lOJ 
84—    94 

10  -  104 

96  —  98 
4—    9 


94  —  97 

44-    5 
3i-    41 
38-    3J 

90  —  92 
44—    6 

94  —  97 

15J-  16| 

124     lat 
116  —120 

99      101 

114      12 

114      12 
1021—1044 

Si6  -  !)0  xd 

8-      I 

4—43 

14-  li 
80  —  83 

41-    4J 

41-  4| 
89-91 

7i-    8Jxd 


RiHe 

Present 

+  or 

Yield 

Fall 

pc. 

— 

£  a.  d. 

,  ^ 

6  17    1 

, , 

«  14    9 

^ , 

e  14    3 

•  • 

4  11  10 

•  • 

6  11     1 

.. 

4    1    a 

•  • 

4    3    8 

6    0    0 

-i 

5    2  10 

.. 

6  16    a 

1 
1 

•• 

4    7    0 
6    0    0 

1 

•  • 

4  13    9 

•  • 

6    7    6 
4    8  11 

+1 

4    3    4 
4    9    1 

-  i 

.•J    0    0 
6    0    0 

4    6    2 

,  , 

4  11    0 

,  ^ 

Nil 

•• 

8    8    7 

, , 

6    8    6 

, , 

6    3    1 

, , 

6    2    7 

4  19    0 

5  10    9 

NAME. 


Kensington  &  Knightsbridge.Ord, 

Do.    4  %  '^)eb 

Kent  Elec.  Power.  4*  %  Deb.  . . 
London  Electric,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb.  . . 
Metropolitan  

Do.    44  %  Cum.  Pref.    . 

Do.    4*  %  First  Mort.  Deb.    .  . 

Do.    ai  %  Mort   Deb 

North  Metropolitan  Po*er  Sop-  < 

ply.  6  %  Mortgages  (Red.)  ," 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford  

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    34  %  Deb 

South  London,  Ord. 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  . . 

Do.  44  %  First  Deb.  Stock  . . 
Urban,  Ord.  

Do.    5  %  Cum  Pref 

Do.  4^  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


Btock 

or 
Shftre. 

DiTiaerolJ 
for 

• 

191'.' 1913. 

6 

8 

St 

Stock 

4 

4 

Stock 

i 

44 

8 

2, 

6 

6 

6 

Stock 

4 

4 

6 

4 

4f 

6 
Stock 

I 

it 

Stock 

a 

8^ 

100 

6 

6 

10 

6 

6 

6 

7 

,(H 

5 

10 

%t 

6 

7 

7 

ICO 

84 

34 

4 

&4 

100 

6 

5 

1 

7 

7 

100 

n'3 

*i 

5 

3 

100 

44 

44 

C 

10 

lot 

5 

44 

4i 

CkMioc 

QootstiotMi 

Not.  4th. 


T*-  8 
88  —  91 
74-78 

It:  J 

W  — 9B 

96  -99 
79  —  83 

99  —102 


BiM 

*  or     TwU 
Fall  I     px. 


S  ■. 


-I 


0 

u 

t 
1 

• 

8 

4 
1 

4 


4  18  0 

*U  T 

5  T  8 
H  1 

0  0 

1  M 

0  9 
i  0 

1  a 


6 

* 

4 

7 
S 
« 

4  la  8 


5    4    8 
5  14    S 

4  10    0 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5  %  Pref 

Calgary  Power.  1st  Mort.  Bdg.  . . 
Canadian  G«".  fcl.  Com 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T  ,  Ord. 

Do.    5  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  f 

Elec.  Supply  Victoria,  6  %  1st) 

Mort.  Deb.  f 

Elec.   Dev.   Ontario,    5   %    1st  I 

Mort.  Bands  I 

Ka'goorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Karainistiquia  Power,  5  %  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt  ,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  Ist  Mort.  Gold  Bds. 

Do.    6  %  Und  Mort,  Bonds   . . 


6 

6 

61 

5 

H 

5 

5 

5 

100 

.■> 

.5 

«;00 

7 

7t 

$100 

7 

7 

1 

5 

100 

5 

5 

100 

6 

6 

100 

5 

5 

$500 

5 

5 

10/- 

Nil 

1 

6 

6f 

$500 

6 

6 

6 

Nil 

100 

6 

5 

5 

5 

$100 

4 

4 

$100 

7 

7 

5 

6 

100 

6 

5 

48-  64 
7i-  7l 
5  -  6J 
91  —  93 
105  —110 
117  -122 

S-     H 

91  —  93 

914—  934 
874—  904 

92  —  94 


lofl- 

It- 

n 

103  - 

106 

65  - 

70 

50  - 

65 

80  — 

85 

72  - 

77 

65  - 

70 

6  17    1 

6    9    8 

4  15    3 

6    7    6 

6    7    3 

6  14    9 

6    8    1 

6    7    6 

6    8    4 

6  10    6 

6    6    6 

Nil 

11    6    8 

4  15    8 

•  • 
4  14    4 

-5 

7    2  10 

-5 

7    5b 

—7 

8    4    8 

-6 

6    9  10 

-44 

7    a  10 

Monterey  Rly.,  Light  &  Power,  1 

5  %  1st  Mort.  Deb.  , 

Montrea',  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal.  1 

5  %  1st  Mort.  Bonds  1 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do,    5%Deb.  Siock     .. 
Roy.  Elec.  Co.,  Montreal,  44  %  ) 
1st  Mort  Deb.  f 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  ) 
1st  Mort.  Deb. » 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt.,  > 
l8t  Mort.  6  %  Gold  / 


100 

5 

6 

$100 

'9 

lot 

$500 

6a 

e« 

Stock 

10 

Do. 

6 

6 

Do. 

5 

5 

103 

4i 

44 

.?100 

64 

6t 

.?500 

5 

6 

Stock 

4- 

44 

Do. 

44 

44 

100 

5 

6 

1 

6 

6 

100 

6 

d 

70  - 

31^4 
15  - 

907  - 

99  - 

W4- 

99  - 

183  - 

106  - 

1004- 

97  - 

9C4- 

Ji- 
103  - 


-  72 
-S174 

-  SSxd 

-217 
-104  xd 

-101 

-138 
-101 
-1034 
-100 

-994 

-  iS 

-106 


-64 


6  19    0 
4  19    0 


4    8 

t  15 


U 

6 

ID 

0 

1 

0 
3 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,   5   %) 
Mort.  Deb.  J 

Chili  Telephone 

Comme  ■  cial  Cable,  Stlg.  4  %  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref    . . 
Direct  United  States  (^able 
Direct    W.  India  Cable,   44  %1 
Keg.  Deb.  1 
Eastern  Telegraph,  Ord.  Stock 

Do.    34  %  Pref.  Stock  . . 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Veb 

East   and.    8.  Africa  Tel.   4  %  1 
Mt.  Db.  Mauritius  Sub.  1 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

G»eat  Noirthern  Telegraph 
Indo  Bntopean  Telegraph 
Mackay  Companies  Common    . . 

Do.    4%Cum.  Pret 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref.  . . 


10 

44 

Stoik 

6 

6 

$101 

8 

8 

$1(00 

4 

4 

stock 

3 

3 

Do. 

6 

6    ' 

Do. 

30/. 

••    1 

100 

5 

6 

6 

8 

1 

Stock 

4 

4 

10 

6 

6t 

JO 

10 

10 

6 

4 

4 

5 

10 

10 

4 

4+ 

100 

44 

44 

Stock 

7 

7 

Do. 

34 

84 

Do. 

4 

i 

10 

7 

7 

Stock 

4 

4 

25 

4 

4 

10 

6 

6+ 

10 

6 

6 

10 

20 

6+ 

25 

13 

6t 

SlOO 

5 

6 

eioo 

4. 

4 

1 

20 

1 

17 

6i-    71 
96  -  97 

124  —156 
91  —  93 
63  —  65 

1044—1054 

103  —104 

7i'r-    7^„ 
li  —  81 
84-    9i 

144-  lei 


98  —100 

126  —129 
76-  77 
95  —  97  xd 
121—  12J 
94  —  96 


103-  lU 
Hi-  133 
8O4-  82s 
664—  ^i  sd 
83  -  86 
67  -  70 

BJ-    3« 

2^—    3 


6    3    0 

6    8    1 

6    7    0 

4    6    0 

4  13    4 

+  J 

6  13    9 

6    6    4 

4  16    3 

6    6    7 

4  JH   ;» 

6    9    9 

6  11     2 

6    tf    8 

6  18    0 

+  4 

6  13    8 

4  10    0 

1 

6    8    6 

4  10  11 

4    3    6 

6    9  10 

4    3    4 

6    6    8 

+  i 

4  17    0 

-  4 

6    3    8 

6  11    1 

6  17    8 

6  14    4 

-\ 

6  10    9 

6  13    4 

Monte  Video  Telephone,  Ord. 

Do.    5  %  Pref. 
New  York  Telep.,  44%  Oen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4%  ) 
Guar.  Debs,   f 
Renter's 

Submarine  Cables  Trust  . . 
Telephone  Co.  of  Egypt,  44  %  » 
Deb.  Red.  . 
United  River  Plate  Telephone 

Do.    5  %  Cum.  Pref 

West  Coast  of  America    . . 

Do.    4  %   Debs.,   1  to  1,500  > 

guar,  by  Brnz.  Sub.  Tel.  1' 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  and  Pref. 

Do.    5  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs. 

Western  Union  44  %  Fdg.  Bonds 


1 

6 

6 

1 

5 

6 

100 

44 

44 

1 

10 

lot 

1 

6 

6 

stock 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

6 

6 

Stock 

H 

44 

6 

8 

6t 

5 

6 

6 

2i 

94 

.. 

100 

4 

4 

10 

'J 

. 

10 

6 

10 

6 

6 

100 

6 

6 

10 

7* 

7 

stock 

4 

4 

eio.o 

44 

44 

1-    1   xd   -  A   6    0 

♦}-     Pxd    -sS    6    3 


6?-  91 


s6J-  9^  xdl 


964-984 

94-  10 
121  —  124xd 

96  —  97 

6i-    fijxd 
6 

lA 

94-97 

S|-  a 
9i-  ICi 
9i-    9j 

9S  -ItO 

124-  U3 

^  —  96 

92-95 


\-l3 


+  A 


4  12 

6    0 
B     1 


+   I 


4  10  11 

4    13 

10    0  0 

4  16  0 

4  19  It 

6     I  S 

4  11  0 

4    3  4 

4    3  6 

4  IS  a 

6  17  1 

a  8  1 

5  0  0 

6  4  S 
4  3  4 
4  14  9 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


a  Paid  in  deferred  interest  warrants. 


+  Interim  Dividend. 


3s.  in  Funded  Dividend  Certs,  i 


n^Mf  Rmtfmm 
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SHARE    LIST    OF    ELECTRICAL    CONlPANlES.-( Con finued,) 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pref.  Ord.    . . 

Do.    5  %  Pi-ef 

Do.    4i  %  Deb 

Brit.  Elec.  Trac,  fi  %  Pref. 

Do.        Do.  Deferrpfl 

Do.        Do.  6  %  Cum.  Pr'f. 

Do.  7  "o  Non-Cum.  Pr'f. 

Do.  5  %  Perp.  Peb. 

Do.  4J  %  9nd  Deb. 

Central  London  Railway,  Ovd 

Do.    Gtd.  Assented       .. 

Do.     Pref 

Do.    Gtd.  Assented 

Do.    Def 

Do.    Gtd.  Assented 

Do.     4  %  Deb 

City  &  S.  London,  5%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.  1901 

Do.        Do.  1903      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4A  c„  Deb.    .. 
IsIp  of  Thanet  Trams,  5  %  Pref 

Do.    4  %  Peb 

Lancashire  United,  5  %  Peb 
London  and  Siiburbun,  Ord. 

Do.  Do.    5  %  Cum.  Pref, 

Do.  Do.    4i%lstDeb. 


Stock 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

ion 

100 
100 
100 
100 
100 

ion 

ion 

1 

100 
5 

ion 

ion 

1 

1 

100 


Dividends 

for 

1 
1912.  1913. 

Nil 

5 

5 

4A 

ii 

6' 

G 

8 

5 

5 

^ 

4A 

8 

3 

4 

4 

4 

4 

2 

4 

4 

4 

,') 

5 

fi 

5 

5 

5 

h 

5 

4 

4 

6 

6t 

4J 

ih 

•2* 

4 

4 

5 

5 

5f 

ih 

4i 

Closing 
Quota  tinns 
Nov.  4th. 


c*  o 

jfl —  in 

70  —  75 
12*  -  14 
4—6 
86  —  89 
48  —  51 
W  —  93 
7.'->  —  78  xd 
61  —  6fi 
78  —  80 
70  —  75 
81  —  83 
60  —  65 
77  —  79 

97  —  99 

98  —100 
98  —100 
96  —  98 
96  —  98 

91  —  93  xd 

66  —  71"" 
2ri 


'TCS 

73  —  78 
77  —  81 


rs 


T. 

77 


82 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  8.  d. 

Nil 

6    8    0 

6    0    0 

-4 

6  14  10 

5  17    8 

— 1 

5    7    6 

5  15    5 

4  11    0 

5    0    0 

5    6    8 

4  10    8 

3    1     7 

— 1 

5    1    3 

4    0  10 

5    0    0 

5    0    0 

—  1 

6    2    0 

5    1    9 

4    6    0 

8    0    0 

6    ()    9 

4  17    7 

5    2     7 

6    3    5 

5    9    9 

NAME. 


London  Eleo.  Railways,  4  %  Deb. 
Lend  n  Unite  i  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol.  . . 

Do.    Surplus  Lands 

Do.    3i%  oeb.    .. 

Do.    3A  %  Pref 

Do.    3j  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.     4  %  Prior  Lien     . . 

Do.    4J  %  First  Pref 

Do.    3i  %  Gtd 

Metro.  Elec.  Trams,  4J  %  Deb. 

Do.    5  %  Deb 

Potteries,  Ord 

no.     6  %  Pref 

Dr>.     4J  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb 

Underground  Elec.  Railways  . . 

Do.    "A" 

Do.    6  %  First  Cum.  Inc.  Deb. 

Do.    4i  %  Bonds 

Do     6  %  Income 
Yorkshire  (West  Riding),  Ord.  .. 

Do.     6  %  Pref 

Do.    4J%  Deb. 


Stock 

or 
Share, 


100 

ion 

100 
100 
100 
100 
100 
10) 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
5 
5 
100 


Dividends 
for 


1912 
4 
4 

li 
22 
34 
3A 
Hj 
Nil 
6 
4 
4 

44 
34 
44 
5 

34 
5 

44 

6 

4 


44 

6 

Nil 

3 

4* 


1913. 
4 
4 
W 

2il 

34 
8* 
3j 

6 

4 

4 

44 

84 

44 

5 

5 

44 
6+. 
4 


6 

44 
6 

w 

4J 


Closing 

Quotations 

Nov.  4th, 


PO  - 
58  - 
.39  - 
f8  - 
83  - 
78  - 
76  - 
28  - 
136  - 

92  - 

93  - 
82  - 
74  - 
82  - 
86  - 

t- 

82  - 

68^: 

7 

i(9  - 

88  - 

4: 

SO  - 


-  92 

-  62 

-  39,ii 

-  60" 

-  85 

-  80 

-  78 

-  28,J 
-139 

-  94 

-  95  xd 

-  84 

-  76 

-  86 

-  89 

-  i> 

-  H 

-  85 

-  I 

-  72 

-  31 

Q 
IB 

-ii'a 

-101 

-  89 

-  4 

-  4 

-  85 


Rise    Present 
-t-  or     Yield 
Fall       p.c 


-1 


-34 


-  i 


+  i 


£  s  d. 

4     7  0 

6  9  1 
4  2  3 
4  11  8 
4  2  4 
4.  7  6 
4    9  9 

Nil 

4  6  4 
4    5 

4  4  3 

5  7  2 

4  12  1 

5  4  8 
5  12  0 

7  6  6 
5    6  5 

8  0  0 
5  11  1 

Nil 
Nil 

5  8  1 

4  9  1 

6  14  10 
Nil 

5  6  0 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.-COLONIAL    AND    FOREIGN. 


Angio-Arg.  Trams,  1st  Pref. 

Do.     2nd  Pref 

Do.    4  %  Deb 

Do.     Ah  %  Deb 

Do     f  %  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  F.lec.  «  &  Trams,  Pref, 

Do.    4*  %  Deb 

Do      5  %  2nd  Deb 

Brazilian  Traction,  Light,  and  ) 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    5  %  Pref 

Do.    4J  %  Deb, 

B.  Columbia  Elec.  Ely.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5  %  Pref. 

Do.    4§  %  1st  Mort.  Deb. 

Do.    4i  %  Vancouver  Deb.    . . 

Do.    4|%Con.  Deb.     .. 
Calcutta  Tram=,  Ord 

Do.    5  %  Pref 

Do.    4*  %  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Flee.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams    . . 

Do.    5%ADeb 

Do.    6%BDeb 


5 

FA 

6A 

5 

5:^ 

Sft 

100 

4 

4 

100 

4* 

4* 

100 

5 

5 

100 

5 

5 

in 

6 

6 

ion 

4* 

U 

100 

6 

5 

$100 

6 

6t 

5 

8 

8 

5 

5 

6 

100 

4^ 

4i 

100 

8 

8t 

100 

6 

6 

100 

5 

5 

40 

4^ 

4* 

100 

4i 

44 

ICO 

H 

7j 

H 

5 

6+ 

5 

5 

5 

100 

44 

ih 

1 

5 

5 

5+ 

5 

\  ino 

4 

4 

100 

5 

5 

$1000 

5 

5 

1 

Nil 

100 

5 

5 

100 

3 

41- 
4A- 
91  - 
97  - 
9^4- 
100'- 
10|- 
94  - 
96  - 


■  4? 

-  4r'^ 

-  93 

-  f9 
■lOOA 

10^" 

■  114 

-  86 

-  99 


83§—  85J  xd 

7fxd 
Fixd 

102 

123 

110 

102 

100 

104 
93 
6J 

■  97 

■  92  xd 

•98J 

:9o'^ 

20 


7i- 

.    4J- 

99  - 

1'9  - 

106  - 

99  - 

97  - 

100  - 

90  - 

6  - 

5  - 

96  - 

3- 

92  - 

88  - 
94J- 
0  - 
85  - 
10  - 


5  12  10 

6    3  11 

4    6    0 

+  * 

4  11    0 

4  19    6 

4  18    0 

,  , 

5    4    4 

•  . 

4  13    9 

5    10 

—2 

7     0     4 

+  } 

5    3    8 

4  13    0 

4    8    3 

-i 

6  10    1 

—2 

5    9    1 

4  18    0 

4  10    0 

4    6    7 

■ti 

4  11    5 

5  15    5 

4  15    3 

4  11    0 

6    3    1 

4  13    0 

4    2    6 

5    8    8 

5     16 

-■^■7 

Nil 

5  11    1 

La  Plata  Elec.  Trams,  Ord. 

Do.     Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.  5  'y  Deb. 
Madras  Elec.  Tr.,6%  Cum. Pref. 
Elec.  Tr.  (1' 01),  Deb.  .. 
Manaos  Trams  &  Lt.,  ist  Deb.  .  . 
M"nila  El<  c.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do,     6  %  Bonds 

Para  Elec.  H  lys.  &  Lt.,  Ord.      . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Perth  (W,A.)  Elec.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    ii  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds  J 

Do.    6  %  Mort.  Bonds  . . 
Sao  Paulo  Tram.,   Lt.  and  P.  ) 
5  %  1st  Deb.  I 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  T^ams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  4^  %  Deb. 


1 

1 

43d. 

6 

1 

6 

bt 

1 

6 

6 

100 

5 

5 

5 

6 

6 

100 

5 

6 

100 

5 

5 

$51000 

5 

5 

$100 

7 

7 

5 

5 

100 

6 

6 

5 

10 

lot 

6 

6 

6 

100 

6 

5 

1 

5* 

6 

6 

6 

100 

44 

44 

5 

5 

100 

5 

5 

.fSOO 

5 

5 

If'O 

5 

5 

ion 

5 

5 

5 

7 

7 

5 

6  . 

6 

ino 

5 

5 

100 

44 

44 

1-   4 

5-1 

1  -  li 

51-96 

41-    5i 

101  -103 

87  —  89 

S6i-  m 

73  —  77  xd     - 

i\ 

72  —  77 

54 

78  —  83 

-6 

5i-    5'^         - 

4|-    5i 

-4 

97  -  99 

. 

U-    11 

5  —    5J 

94  —  96 

98^—1001 

834-  90^ 

98  —101 

-2 

86  —  90 

93  —  95 

4S-    5  J         - 

-i 

6-53 

• 

93J-  9f i  xd 

98J-100.V 

—4     8  II  10 


5  17 

5  1 
4    0 

6  9 

4  13 

4.19 

5  10 
4  19    0 


5  11  1 

5  5  3 

6  13  4 

5  11  7 

6  3  8 
4    9  7 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.   6  %  Pref 

Babcock  &  Wilcox  . . 

Do.     Pref 

British  Aluminium,  Ord. 

Do.     6  %  Cum.  Pref.    .. 

Do.    5  %  Prior  Liens  Debs. 

Do.     Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.     Pref. 

Do.    Deb 

British  Thomson-Houston,  Dob 
British  Westinghou^e,  Pref. 

Do.     Deb. 

Do.    6  %  Prior  Lien     . . 
Browett,  liindley,  Ord.     . . 

Do.  Pref.    ..  '      .. 
Brush,  7  %  Pref. 

Do.    6  %  Prior  Lien  Deb. 

Do.    4*  %  Deb 

Do.    44  %  Second  Deb. 
CalJender's  Cable 

Do.     Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


100 

100 

5 

5 

100 

100 

3 

100 

100 

1 

1 

2 

100 

100 

HO 

5 

5 

100 

1 

100 


7 

6 

16 

6 

6 

5 

5 
10 

6 

44 

44 
Nil 

4 

6 


NU 
5 

II 

X5'' 
5 

44 
30 

44 


6 

'6 

6 
5 
5 

6 

44 

44 

4 
6 


44 


A-    }? 

8  12    4 

§4-     ?§ 

7  13    4 

2|-    3*'' 

5    6    8 

lA-     Ir's 

4    3    6 

If,-    lA 

— H3 

ri-       il 

6    8    0 

93  —  96 

5    4    2 

85§-  87i 

5  14    3 

8-8^ 

5  17    8 

6-64 

4  12    4 

100  -103 

4    7    5 

92  —  95 

4  14    9 

.tZ  ri* 

Nil 
5  15  11 

!00  -1P3 

5  16    6 

2/-  -3/. 

Nil 

8/-  —8/6 

Nil 

n-     J 

•  Nil 

701-  751 

6  12    5 

B5A—  40X 

11    2    2 

23  —  27 

16  13    4 

10|-  llj  xd 

6  10    5 

5  —    fj 

4  15    3 

96  —  99 

4  10    6 

8il-    3iS 

6    1    7 

102  —105 

4    5    9 

Crompton  &  Co.,  Deb. 

Dick,  Kerr 

Do.    Pref 

Edison  &  S\\  an.  A,  £8  paid 

Do.     fully  paid 

Do.    4%' Deb 

Do.    5  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref.  . .         . .         . .        . 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Rlectric,  6  %  Pref. 

Do.     Deb 

Henley  s,  Ord.         

Do.'  Pref 

Do.     Deb 

India-Rubber,  G.  &  T.      .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4  %  Ist  | 

Mort.    Deb >) 


100 

5 

5 

1 

Nil 

,  . 

1 

6 

6 

5 

Nil 

,  , 

5 

Nil 

•  •- 

100 

4 

4 

100 

5 

5 

1 

5 

1 

7 

7 

10 

7 

7 

100 

5 

,  . 

10 

6 

6 

100 

4 

4 

6 

15 

lOf 

5 

\l 

44 

IPO 

44 

10 

7i 

5 

10 

5 

6 

12 

20 

6t 

100 

4 

4 

100 

4 

i 

61—66 

-H 

A-       3^-. 

§3-    i?xd 

li-    12 

58  —  62 

e3  —  68 

<ii-    T; 

92  —  94 

91-  lOi 

88  —  93 

12i-  13 

itt-    firV 

01  —103 

13i-  14 

\-t-  10 

-  i 

37  —  a^ 

96  -  98 

66  —  60 

*  Unless  otherwise  stated  all  shares  are  fnlly  paid. 


t  Interim  dividend. 


7  11    6 


7    2,  2 
Nil 
Nil 

6  9  1 

7  7  1 
7  5  6 
6  11  9 
9  13  a 
6  4  2 
5  14  3 

4  6  0 

5  16  6 
4  8  11 
4    7  6 

7  2 

0  0 

3  1 
S  -8 


6  19  .4 


Bhnk  rat«  of  Discount  5  per  cent.,  October  end,  1918. 
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METAL    MARKET. 


FloctnatioDB  In  October. 


WIRELESS    TIME     SIGNALS    AND 
TAXATION. 


(XT. 

24 
23 
22 

^1 
20 
X22 
21 
20 
19 
18 

63/- 
62/- 
61/- 
60 
59/- 
58/ 
57/- 
56/- 
55'- 
54/- 
53/- 
52/- 
51/- 
JE190 
189 
188 
187 
186 
185 
184 
183 
182 
If!  1 
180 
£78 
77 
76 
75 

73 

72 
71 
70 
CHt. 


1   : 

!  .3  r,  ? 

H 

9  1 0  1  ;<  1 4  1 

:.  1 

r.i 

7  202 

1  22  2 

3  2 

12 

7  2 

8  20  : 

(iS 

— 

-; 

- 

-- 

■  - 



^-_ 

J 

SP 

zLT 

ER  CG.O. 

B'S.) 

:^ 

~ 

■= 

b 

z. 

— 

^ 

— 

— 

— 

— 

— 

_ 

^ 

— 

^ 

_ 

_ 

'"'-1 

- 

"^ 

— 

f— 

^ 

Er 

G 

H^ 

^^ 

^ 

LtA 

U     ( 

LISH) 

, 

__ 

— 

' 

T 

_ 

__ 

'V 

■^ 

— 

"«% 

\, 

— 

_-  < 

^n 

DT 

31- 

1 

;=. 

^ 

> 

y 

— 

^ 

s 

— 

.^ 

—  ■ 

Ruin 

s 

"^ 

— 

k 

\ 

ZL 

ryc-i  AMn. 

--- 

=- 

1 

^ 

-^ 

n 

"■** 

^ 

^^ 

..- 

' 

'^' 

' 

—J 

I — ' 

^ 

y^ 

\ 

TIN 

\ 

^ 

V 

V 

A 

"■" 

■^ 

1 

^ 

\ 

1 

s. 

/ 

V 

/ 

^ 

■" 

■^ 

■^ 

V 

■— 

— 

— 

N 

/ 

\ 

\ 
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E.T.B.I.    Dramatic    Performance. — Last    year   the 

Electrical  Trades  Benevolent  Institation  funds  benefited  to  the 
tune  of  £50  by  the  performance  arrang^ed  by  the  Garrick  Dramatic 
Society,  and  we  are  sure  that  all  subscribers  and  well-wishers  of 
the  Fund  will  be  pleased  to  hear  that  a  second  performance  is  to  be 
p:iven  by  the  same  Society  on  Saturday,  November  22nd,  at  the 
Royal  Court  Theatre,  Sloane  Square,  S.W.,  at  8  o'clock  p.m.  This 
time  they  will  pive"  TheVoysey  Inheritance,"  by  special  permission 
of  the  author,  Mr.  Granville  Barker.  Last  year  the  Benevolent 
Institution  should  only  have  benefited  by  the  tickets  which  its  own 
members  disposed  of,  but  the  amount  handed  over  was  very  much  in 
excess  of  what  was  due  under  the  arrangement,  the  percentagre  on  the 
number  of  tickets  thus  disposed  of  beings  very  much  below  the  £50. 
In  view  of  this  circumstance,  it  is  to  be  hoped  that  the  members  of  the 
electrical  industry  will  g^ive  the  present  movement  still  better  support 
than  last  year.  The  event  will  afford  the  opportunity  of  simul- 
taneously enjoying:  an  excellent  performance  and  aiding:  the  funds 
"  of  an  equally  excellent  institution.  The  prices  for  admission  are  : — 
Orchestra  stalls,  lOs.  6d.  ;  dress  circle,  7s.  6d.  ;  upper  circle,  4s.  ; 
pit  stalls,  4s.  and  Ss.  ;  gallery  (by  ticket),  Is.  Private  boxes  may 
be  secured  by  arrangement.  Tickets  may  be  obtained  from  Mr. 
F.  B.  0.  Hawes,  the  secretary,  18,  Park  Mansions,  Vauxhall  Park, 
S.W. ;  or  from  Mr.  L.  G.  Tate,  20,  Bucklersbury,  E.G. 

Trenchinn:  through  Stone. — To  accommodate  elec- 
tric power  cables  which  will  cross  the  River  Seine  on  the  300- 
year-old  Pont  Neuf,  Paris,  a  trench  4  ft.  wide  and  7'6  ft.  deep  is 
being  cut  through  the  solid  masonry  and  flint-rock  concrete  of  the 
bridge  structure  with  the  aid  of  helicoidal  wires  and  abrasive 
powder.  The  section  trenched  in  this  way,  550  ft.  in  length,  was 
found  to  be  too  hard  to  be  attacked  by  tools,  while  explosives  were 
excluded  for  fear  of  weakening  the  venerable  arches.  Four 
parallel  wire  cuts  were  made  in  each  of  the  three  sections,  each 
roughly  200  f^.  in  length.  An  18-n.p.  motor  operated  the  con- 
tinuous-belt cutting  wires,  ^hioh  were  held  taut  t^weights,  while 
abtatriv'e  powder  waS  fed  into  thte  kerfs. — El^otrUal  WdrXd. 


We  have  received  the   following   letters  from  Mr.  P.  Hope-Jones, 

who,  on  behalf  of  the  watch  and  c'r>okmak;'  -«ion,  h«fl  led 

the  opposition  to  the  propofal  of  the  Po-tma*-*  •■■al  to  tax  the 

users  of  the  wirelens  time  signaLi.  As  the  brituih  GoT»-mment 
cannot  ev(>n  claim  that  it  han  incurred  any  fxp*-ni>e  by  iMuiog 
these  signalu,  which  have  bfen  left  to  foreign  initiative  and  organi- 
sation, the  injuhtice  of  levyirg  a  tax  uiton  tbofe  who  merely  wi#h 
to  receive  the  signals  for  profeseiunal  purpoeen  iit  patent. 

[copy. 

General  Pout  Office.  London. 
Ortoher  2(>th,  1'J13. 

Sir. — With  reference  to  your  letti^r  of  July  17tL  la*t,  and  imb*e- 
queht  interviews  on  the  subject  of  licences  for  the  receptif  n  of  the 
time  signals  by  wireless  telegraphy,  I  am  directed  by  the  Pcrt- 
master-General  to  inform  you  that,  although  the  conditions  upon 
which  such  licences  can  be  issued  have  not  yet  been  definitely 
decided,  it  is  probable  that  an  annual  royalty  may  be  charged,  in 
addition  to  the  fee  of  £1  1?.  alrpady  asked  for  in  respect  of  the 
expenses  involved  in  the  ie.aue  of  the  licence.  Licenc*?  cannot  be 
issued  until  a  decision  is  arrived  at.  but  meanwhile  applicant*  are 
being  authorised  to  proceed  with  the  infitallationof  their  apparatus, 
provided  that  they  will  make  a  deposit  of  £3  ?>*.  (or  £2  1*.  if  the 
fee  of  3£1  Is.  has  already  been  paid),  and  will  undertake  to  conform 
to  the  conditions  of  the  licence  when  it  is  issued,  or  to  dismantle 
their  apparatus  without  delay  should  they  find  themselves  unable 
to  accept  the  conditions.  The  deposit  will  be  refunded  should  they 
decide  not  to  proceed  with  their  applications. 

I  am,  Sir,  your  obedient  servant, 

(Signed)     E.  W.  Faknall. 
F.  Hope-Jones,  E?q.,  M.I.E.E  , 
Synchronome  House, 

32-34,  Clerkenwell  Road,  E.G. 


[copy.] 

Synchronome  Hdusc, 

32  and  34,  Clerkenwell  Road, 
October  22  nd.  1913. 


E.C. 


WlBELESS   TELEGBAPHT. 

The  Secretary, 

General  Post  Office,  E.G. 

Dear  Sir, — I  beg  to  thank  you  for  your  letter  of  the  20th  inst., 
but  I  greatly  regret  to  hear  that  the  idea  of  charging  an  annual 
royalty  for  the  reception  of  time  signals  is  even  contemplated. 

The  question  being  still  undecided,  it  is  my  duty  to  put  before 
you  as  concisely  as  possible  the  grounds  upon  which  the  watch  and 
clockmaking  profession  in  this  country  claim  permission,  if  not  the 
right,  to  listen  to  the  International  Service  of  Time  Signals. 

They  are  necessary  to  the  advancement  of  the  science  of  accurate 
time  measurement. 

They  do  not  in  any  way  conflict  with  your  departments  service 
of  telegraphic  time  signals,  which  latter  are  intended  for  another 
purpose  altogether,  viz.,  the  physical  synchronisation  of  clocks,  and 
which  have  no  pretensions  to  the  same  high  degree  of  accuracy. 

The  clockmakers  of  other  countries,  I'.c/.,  France,  are  freely  per- 
mitted to  listen  to  them,  and  r<  fusal  here  would  unfairly  handicap 
the  profession  in  the  markets  of  the  world,  and  would  tend  to  a 
restriction  of  trade. 

The  international  code  of  signals  is  designed  for  the  accurate 
comparison  of  chronometers  and  clocks,  and,  as  such,  is  intended 
for  the  use  of  the  watch  and  clockmaking  profession,  consequently 
they  would  consider  it  a  great  hardship  to  be  debarred  from  bene- 
fiting from  it.  Their  powerful  Trade  Associations  will  concentrate 
upon  a  strong  protest,  and  thfv  will  never  rest  until  they  secnre 
freedom  to  listen  to  the  pulse  beats  which  are  their  very  life,  well 
knowing  the  harmlessness  of  so  doing. 

Oa  the  grounds  of  mere  expediency,  I  suggest  it  would  be  well  to 
realise — 

1.  That  the  Wireless  Telegraphy  Act  of  li»04  did  not  contemplate 
any  such  service,  and  in  view  of  its  many  well-known  deficiencies, 
your  'nterpretavion  of  it  is  likely  to  be  called  in  question,  if  acute 
resentment  is  aroused  by  such  a  proposed  interference  with  the 
liberty  of  the  sutject  in  the  exercise  of  his  profession  in  an 
obviously  harmful  manner,  and 

2.  That  refusal  would  almost  certainly  result  in  evasion  of  the 
law  by  the  unauthorised  settine-up  of  simple  receiving  apparatus 
capable  of  taking  the  Paris  and  Norddeich  signals. 

If  the  signals  were  transmitttd  from  the  Greenwich  Observatory 
a  small  charge  to  meet  the  expenses  might  be  levied  with  some 
appearance  of  jastifioation,  but  unfortunately  the  British  Empire 
elected  to  take  no  part  in  the  organisation  or  transmission  of  the 
World's  Time  Signals,  hence  the  proposal  to  tax  those  who  desire 
to  listen  to  them  will  appear  to  the  watch  and  clockmaking  pro- 
fession of  this  country  as  preposterous  and  as  futile  as  a  tax  on  taking 
their  time  from  the  stars.  I  suggest  there  is  no  more  reason  for 
your  denying  them  the  use  of  their  ears,  than  the  use  of  their 
eyes, 

In  the  hope  that  these  views  will  commend  themselves  to  yon  and 
that  you  will  pardon  the  fieedom  with  which  they  are  expressed, 


(Signed) 


I  beg  to  remain,  yours  faithfully, 
F.  Hope-Jones,  M.I.E.E.,  M.Brit.Hor.Inst., 


&o. 


/ 
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TUNGSTEN   LAMPS   OF   HIGH  EFFICIENCY. 


{Continued  from  page  698.) 

In  the  second  paper  the  authors  state  that  by  making:  use  of  the 
foreffoingr  principles  they  have  been  able  to  construct  practical 
tnnersten  lamps  which,  startinsr  at  an  efficiency  of  about  0"4  watt 
per  candle,  have  run  over  2,000  hours,  the  average  efficiency  during 
life  being:  better  than  0*5  watt  per  candle.  This  improvement  has 
been  reached  only  in  lamps  takin?  larjje  currents. 

The  early  experiments  with  lamps  containing:  nitropen  at  atmos- 
pheric pressure  were  made  with  ordinary  single-loop  filaments  of 
0005  and  0  010  in.  diameter  placed  in  long-  heater  lamp  bulbs. 
These  lamps  were  set  up  on  life  test  at  such  a  voltage  that  the 
temperature  of  the  filament  was  2,850°  also. 

The  results  indicated  clearly  the  desirability  of  using  a  filament 
of  large  diameter.  Thus  doubling  the  diameter  increased  the 
efficiency  from  0G5  to  0"56,  and  increased  the  life  from  90  to  300 
hours.  The  life  of  the  filament  is  determined  largely  by  the  loss 
of  tungsten  from  the  filament  by  evaporation,  and  has  been  found 
to  be  dependent  on  the  relative  decrease  in  diameter  caused  by  this 
evaporation  The  relative  lives  of  very  small  wires  in  nitrogen  are 
nearly  proportional  to  the  squares  of  their  diameters. 

It  is,  however,  not  desirable  to  use  filaments  of  very  large  dia- 
meter if  similar  results  can  be  obtained  with  smaller  ones.  The 
current  taken  by  a  filament  increases  approximately  with  the  three- 
halves  power  of  the  diameter.  Unless  very  low  voltages  are  uped, 
the  power  consumed  with  the  larger  wires  is  so  great  that  only 
very  high  candle-power  lamps  can  be  made.  Therefore  it  was  of 
vital  importance  to  increase  the  effective  diameter  of  the  filament 
without  decreasing  its  resistance,  and  various  methods  of  doing  this 
were  tried.  The  method  which  has  thus  far  proved  most  satis- 
factory is  to  wind  the  filament  into  the  form  of  a  tightly  coiled 
helix. 

The  filament  is  designed  so  that  the  amount  of  sagging  during 
life  will  be  perceptible,  but  not  enough  to  cause  too  great  a  change 
in  the  characteristics  of  the  lamp.  If,  during  the  life  of  the  lamp, 
any  part  of  the  filament  should,  for  any  reason,  evaporate  more 
rapidly  than  the  rest,  so  that  the  filament  becomes  somewhat 
thinner,  this  portion  will  have  less  mechanical  strength  than  the 
rest  and  will  therefore  sag  more  rapidly.  The  helix  will  therefore 
open  out  wherever  the  filament  becomes  thin  or  becomes  overheated. 
This  will  cause  increased  heat  loss  both  by  convection  and  radiation, 
and  thus  prevent  local  overheating  or  spotting.  The  use  of  heli- 
cally wound  filaments  increases  the  life  of  the  lamp  many  times 
beyond  the  life  that  would  be  obtained  with  a  straight  filament 
running  at  the  same  efficiency. 

In  ordinary  lamps  about  20  per  cent,  of  the  energy  radiated  from 
the  filament  is  intercepted  by  the  glass  and  causes  heating  of  the 
bulb.  In  the  nitrogen  lamp,  beside  this  radiated  heat,  there  is  an 
additional  amount  of  heat  carried  to  the  bulb  by  convention — an 
amount  varying  with  the  type  of  lamp  and  ranging  from  6  to 
40  per  cent,  of  the  total  input.  The  convection  currents  carrying 
this  relatively  large  amount  of  heat  travel  vertically  upwards  from 
the  filament  and  strike  a  relatively  small  area  of  the  bulb,  which 
thus  tends  to  become  greatly  overheated.  Unless  special  precau- 
tions are  taken,  this  overheating  will  cause  the  liberation  of  enough 
water  vapour  to  cause  attack  of  the  filament  and  consequent  blacken- 
ing of  the  bulb.  It  is  thus  highly  desirable,  in  ordinary  cases,  if 
small  bulbs  are  to  be  used,  that  the  filament  should  be  placed  in 
the  lower  part  of  the  bulb.  This  has  the  further  advantage  that 
it  allows  sufficient  surface  of  glass  in  the  upper  part  for  the  depo- 
sition of  the  tungsten  nitride. 

For  a  similar  reason  it  is  generally  desirable,  although  not  neces- 
sary, to  make  the  bulbs  with  their  height  considerably  greater 
than  their  horizontal  diameter. 

By  special  design  of  the  bulb,  satisfactory  lamps  have  been  made 
with  bulbs  of  only  one-half  to  one-third  as  large  a  volume  as  that 
of  evacuated  lamps  of  the  same  wattage.  This  means  that  for 
bulba  of  the  same  volume,  the  nitrogen  lamps  give  roughly  from 
five  to  ten  times  the  candle-power  of  evacuated  lamps.  The  bulbs 
of  such  lamps  naturally  run  much  hotter  than  those  of  ordinary 
lamps.  The  upper  parts  of  the  bulbs  are  often  100  to  200°  C.  or 
more,  while  the  lower  parts  are  sometimes  much  cooler  than  this, 
although  closer  to  the  filament. 

Several  special  varieties  of  heat-resistant  glass  have  been  used  for 
the  bulbs,  making  considerably  smaller  ones  possible,  as  well  as 
rendering  it  easier  to  get  rid  of  water  vapour. 

For  some  of  the  larger  size  lamps  which  take  heavy  currents 
(20-30  amperes)  it  has  been  necessary  to  devise  special  types  of 
lead-in  wires.  Platinum  has  bf  en  discarded  entirely,  even  in  the 
smaller  siz?3.  Several  types  of  heavy-current  leads  have  been  suc- 
cessfully used.  Most  depend  on  the  use  of  special  alloys  which 
have  the  same  coefficient  of  expansion  as  the  glass.  Bulbs  of 
special  glasses  into  which  tungsten  or  molybdenum  wire  can  be 
sealed  directly,  have  also  been  used. 

With  very  large  wires  (0020  to  0*040-in.  diameter),  which  take 
20-60  amperes,  the  efficiency  may  reach  0'40  watt  per  candle,  and 
probably  even  better,  and  yet  give  a  life  over  1,000  hours.  A 
lamp  taking  60  amperes  and  giving  6,600  O.T>.  at  0'40  watt  per 
candle  has  been  successfully  run.  It  will  probably  be  worth  while, 
in  some  cases,  to  use  nitrogen  in  low-current  lamps,  even  if  an 
efficiency  no  better  than  that  of  vacuum  lamps  is  obtained,  in  order 
to  gain  certain  other  advantages  of  the  nitrogen-filled  lamps,  such 
as  better  colour  of  the  light,  higher  intrinsic  brilliancy,  &c. 

Unless  special  expedients  are  employed,  the  cooling  effect  of  the 
leads  lowers  the  effljienoy  of  the  lamps.  With  voltages  of  20  volts 
or  more  this  eflEeot  is  not  serious,  but  for  low  voltages  it  may 
b^om«  Tdry  important. 


For  the  particular  type  of  nitrogen- filled  lamp  which  has  at 
present  been  furthest  developed,  it  may  be  said  that  a  life  of  over 
1,500  hours  is  obtained  at  efficiencies  better  than  0  50  watt  per 
candle,  only  in  large  units  taking  over  10  amperes.  Lamps  running 
at  0*6  to  07  watt  per  candle  have  been  made  in  units  taking  at 
least  .')  amperes. 

No  serious  difficulty  has  been  met  in  making  high-voltage 
lamps.  In  nitrogen  at  atmospheric  pressure  there  is  no  tendency 
toward  azcing,  even  at  2,")0  volts.  Many  lamps  taking  6  or  7 
amperes  at  110  volts  have  been  made  up  and  run  at  0  6  to  0'7  watt 
per  candle,  with  a  life  of  over  1,000  hours. 

A  number  of  special  types  of  nitrogen-filled  lamps  have  been 
made  and  tested.  Large  units  of  very  high  efficiency  (04  to  0'r> 
watt  per  candle  with  a  life  of  1,500  hours  or  more)  take  currents  of 
20  to  30  amperes  and  (except  in  units  over  4,000  C.P.)  are  best  ran 
from  A.c.  circuits  by  means  of  small  transformers  or  auto-trana- 
formers  giving  a  voltage  depending  on  the  size  of  unit  deeired. 
Thus,  with  30  volts  and  25  amperes,  the  power  would  be  750  watts, 
and  this,  in  a  lamp  of,  say,  0'45  watt  per  candle,  would  give 
1,670  c  p.  Higher  or  lower  c.p.  may  be  obtained  by  using  other 
voltages.     Typical  lamps  of  this  kind  are  shown  in  figs.  1  and  2. 

Small  units  of  low  voltage  take  currents  of  10  amperes  or  less 
and  voltages  as  low  as  t  or  5  volts.  The  efficiencies  with  1,000-honr 
life  range  from  06  to  I'O,  or  even  r25  watts  per  candle,  according 
to  the  current  used.  These  lamps  are  adapted  for  series  street 
lighting  on  6"6-ampere  circuits  (at  0'6  to  0"7  watt  per  candle),  for 
stereopticon  lamps,  automobile  headlights  and  in  general  where- 
ever  a  source  of  high  intrinsic  brilliancy,  steadiness  and  white 
colour  is  needed. 

Large  units  (several  thousand  C.P.)  to  run  on  standard  lighting 
circuits  (110  volts)  have  efficiencies  of  0  r,  watt  per  candle  or  better. 
With  smaller  units  the  efficiency  is  ordinarily  not  so  high. 

A  lamp  of  this  type  is  illustrated  in  fig.  3. 

The  temperature  of  the  filament  being  400°  to  600°  higher  than 
that  of    ordinary  lamps,  causes   the  light   to  be   of  a  very  much 


Figs.  1  &  2.— Low- Voltage      Fig.  3, — High- Voltage 

Lamps.  Lamps. 

High-Efficiency  Nitrogen- filled  Lamps, 

whiter  colour,  so  that  it  comes  closer  to  daylight  than  any  other 
form  of  artificial  illuminant  except  the  D.c,  arc  and  the  special 
Moore  tube  containing  carbon  dioxide. 

Special  colour  screens  are  being  developed  which,  when  used 
with  this  light,  will  give  a  true  daylight  colour.  The  screens 
which  will  accomplish  this  purpose  will  absorb  from  65  to  75  per 
cent,  of  the  light,  so  that  the  net  efficiency  will  be  about  2'0  watts 
per  candle  for  a  pure  daylight  colour.  At  present,  to  accomplish 
this  purpose  with  ordinary  tungsten  lamps,  screens  must  be  used 
which  absorb  so  much  light  that  the  net  efficiency  is  between  10 
and  12  watts  per  candle. 

At  the  operating  temperature  of  the  nitrogen-filled  lamps  the 
intrinsic  brilliancy  of  the  filament  is  about  1,200  C.P.  per  sq.  cm. 
In  ordinary  tungsten  lamps,  on  the  other  hand,  running  at  about 
r25  watts  per  candle,  the  filaments  have  a  brilliancy  of  only  about 
150  C.P.  per  Fq.  cm.  The  brilliancy  of  the  filament  of  the  nitrogen 
lamp  is  thus  about  eight  times  that  of  the  ordinary  lamp. 

This  feature,  combined  with  the  high  degree  of  concentration 
preferably  used,  renders  these  lamps  particularly  useful  for  pro- 
jection work,  such  as  for  headlights  or  for  stereopticons.  It  is 
often  possible  so  to  design  these  lamps  that  their  ampere-volt 
candle-power  characteristics  remain  practically  fixed  during  the 
greater  part  of  their  life.  The  lamp  usually  fails  by  the  breakage 
of  the  filament  with  the  candle-power  well  above  SO  per  cent,  of 
its  original  value. 

The  efficiencies  that  have  been  given  represent  watts  per  mean 
horizontal  candle.  The  ratio  of  mean  spherical  to  maximum 
horizontal  (practically  mean  horizontal  also)  candle-power  has  been 
found  to  average  about  S4  per  cent,  for  the  lamps  made  with  single 
loops  of  helically-wound  wire. 

The  method  of  photometry  adopted  for  nitrogen-filled  lamps  is 
to  regard  temperature  as  the  fundamental  variable. 

The  temperature  has  been  defined  by  the  equation — 

T  =  11,230/(7029  -  log    i), 

where  T  is  the  absolute  temperature  and  H  is  the  intrinsic  brilliancy 
of  the  fllRment  in  international  candle-power  per  sp.  cm.  (pro- 
jeotsd  area;. 
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A  moat  useful  criterion  for  equality  of  temperature  of  tun^Hten 
filamentH  is  that  of  colour  match.  A  little  practice  with  the 
Lummer-Brodhun  photometer  enables  one  to  iudffe  equality  within 
about  6°  if  the  illumination  is  (rood.  The  most  convenient  way  of 
Betting  up  temperature  standards  is  to  select  a  number  of  well- 
seasoned  lamps  of  hiph-volta{?e  type,  in  which  the  anchors  are 
tierhtly  pinched  on  to  the  filaments,  so  as  to  prevent  variable  ooolinp 
effects  at  the  contact.  It  is  best  to  standardise  these,  not  on  a  basis 
of  candle-power  and  filament  dimensions,  but  by  the  aid  of  a  special 
lamp  with  a  diaphragm  in  front  of  it,  which  enables  one  to  dis- 
regfard  the  end  portions  of  the  filament  and  select  a  known  len^jth 
of  the  part  which  is  at  uniform  temperature.  It  is  thus  ponsible 
to  set  up  the  special  lamp  at  any  temperature  desired  by  petting 
the  appropriate  oandle-power  per  sq.  cm.  from  the  filament.  The 
standard  lamps  are  brought  to  colour-match  with  this  arrangement, 
and  in  this  way  a  set  of  lamps  with  known  relation  between  volt- 
age and  effective  temperature  is  obtained.  The  life  of  the  ordinary 
standard  lamps  would  be  very  short  indeed  if  they  were  run  at 
the  same  temperature  as  nitrogen-filled  lamps.  For  this  work, 
therefore,  the  standards  cannot  be  used  directly  as  colour  standards. 
For  this  reason  a  most  important  accessory  is  introduced  in  the 
form  of  a  set  of  special  blue  glasses. 

Four  distinct  screens  of  different  intensity  are  used,  and  any  or 
all  of  these  may  be  combined  with  a  tungsten  filament  run  at  any 
temperature,  and  the  result  will  colour  match  correctly  against 
another  tungsten  filament  at  a  higher  temperature.  Thus  one  only 
needs  to  maintain  one  standard  temperature  by  means  of  standard 
lamps,  and  that  temperature  can  be  so  low  that  great  permanence 
is  ensured.  The  constants  for  the  four  glasses  once  determined, 
there  are  available  a  number  of  standard  temperatures  ranging 
from  2,250°  to  3,600°  K. 


iTHEORY    OP     OPERATION    OP    CRYSTAL 

DETECTORS. 


The  well-known  "crystal"  detector  now  so  extensively  used  in 
wireless  telegraphy  employs  such  materials  as  silicon  or  galena  in 
more  or  lees  loose  contact  with  brass  or  other  metals  and  depends 
for  its  efficacy  as  a  detector  on  what  is  apparently  a  rectification 
of  the  high-frequency  aerial  current.  In  his  "  Principles  of  Wire- 
less Telegraphy,"  Prof.  Pierce  states  that  the  action  of  the  crystal 
detector  cannot  betaken  to  be  thermo-electric  since  the  rectification 
la  generally  greater  than  can  be  attributed  to  thermal  action,  and 
in  many  cases  gives  a  current  opposite  in  polarity  to  that  which 
would  be  produced  by  thermo-electric  action.  Similar  conclusions 
were  reached  by  L.  W.  Austin,  who,  in  1908,  published  his  tables 
showing  the  actual  rectification  obtained  under  various  circum- 
stances with  various  contact  detectors.     Austin  pointed  out,  how- 


the  area  of  contact  of  the  Hilicon  with  the  brar->.  (rreater  on  one 
side  than  on  the  other,  and  it  was,  therefore,  p<jc-irjit  to  uisiint»in 
constant  polarity  by  clamping  the  oiiiccn  firmly  to  one  itrip 
(see  fig.  2),  and  providing  a  ismall  loo«e  c«jntact  on  the  other  side. 

The  arrangement  shown  diagrammaticaliy  in  fig.  3  wm  designed 
to  test  different  contacts  for  thermo-electric  effects.  The  braM 
arms  were  made  movable,  so  that  any  part  of  either  arm  could  be 
heated  by  a  bnnsen  burner  without  heatitt'  the  ether  arm,  and  it 
was  found  that  there  was  a  pronounced  pyro-electric  effect  acroM 
the  looHc  contact  when  either  the  silicon  or  the  bran  waa  hotter 
than  the  oth^r  contact  member.  When  heat  is  applied  to  a  firm 
junction  there  is  some  thermo-electric  effect,  but  thi«  is  much 
smaller  than  the  current  produced  by  temperature  oifference;  acroas 
loone  contacts.  Using  cilicon  and  brass,  current  alwa>h  flows  from 
the  hotter  to  the  cooler  c<jntact  piece,  but  in  the  cat-e  of  zinciteand 
brasd,  or  gaiena  and  brass  or  steel,  current  flows  from  the  cooler  to 
the  hotter  member.  Between  silicon  and  brass,  the  current  thus 
generated  is  sufficiently  great  to  be  detected  by  a  galvanometer  of 
moderate  sensitivity. 

From  these  experiments,  it  appears  that  the  action  of  crystal 
detectors  depends  on  the  heating  of  the  loose  contact  by  the  high 
frequency  aerial  current  (thix  heating  being  proportional  to  the 
square  of  the  current  received),  setting  up  a  temporary  direct  cur- 
rent which  flows  through  the  detector  s  local  circuit  (including  the 
receivers).  At  ea-ih  break  in  the  received  current  there  is  a  tem- 
porary redistribution  of  heat  at  the  detector  contacts,  so  that  the 
D.c.  impulses  through  the  telephone  are  varied  with  the  period  of 
the  sending  apparatus,  and  yield  a  corresponding  tone  in  the 
telephone. 

With  a  single  silicon-brass  detector  (as  at  x,  fig.  2),  the 
"  generated  "  direct  currents  flow  from  the  silicon  to  the  braes, 
and  if  additional  detectors  be  mounted  as  at  Y  and  z,  these  also 
appear  to  act  as  heat  rectifiers  of  the  received  high-frequency 
impulses,  and  to  deal  with  the  half  waves  which  do  not  pass  through  X, 
Hence,  though  Y  and  z  are  not  in  series  with  x  so  far  as  concemB 
the  high-frequency  current,  they  generate  direct  currents  which  act 
in  series  with  that  produced  at  x. 

From  further  experiments  conducted  by  Wynne,  it  appears  that 
the  current  flowing  between  the  loose  contact  points  (as  distinct 
from  the  ordinary  thermo-electric  action  of  connected  pairs)  of 
various  couples  flows  in  the  direction  shown  by  the  following 
table  :— 


Coyple. 

Copper. — Copper. 

Copper. — Iron  at  moderate  temp. 

at  high  temp. 
Iron. — Iron. 

Steel. — Silicon  (moderate  temp.) 
Steel. — Antimony  (moderate  temp.) 
Silicon. — Antimony. 
Antimony. — Braes. 
Galena. — Antimony. 


Direction  of  Current  Flmr. 

Hotter  to  colder  junction. 
Cold  copper  to  warm  iron. 
Hot  copper  to  cooler  iron. 
Warm  iron  to  cold,  or  warm 

iron  to  very  hot  iron. 
Hotter  to  cooler  j (motion. 


Cooler  to  hotter  junction. 


To  Aerial 


To  Aerial 


To  Ground 


Brass 

I.. 


y  "'^^  si 

Brass 


Fig.  1. 


B 


Si 


Brass 

zS  Si 


Tel. 


] 


D 


Brass  Sil'con 

H.WT 


Errss 


FlO.  2 


Fig.  3. 


ever,  that  the  rectified  currents  received  in  his  experiments  were 
generally  proportionally  to  the  square  of  the  alternating  currents 
reaching  the  detectors — a  fact  which  suggests  thermal  action. 

In  a  recent  issue  of  "  Modern  Electrics,"  V.  C.  Wynne  describes 
experiments  which  lead  him  to  believe  that  the  action  of  crystal 
detectors  is  really  thermo-electric,  and  due  to  temperature  differences 
across  imperfect  contacts.  His  experiments  were  conducted  with 
silicon  and  brass,  though  many  other  combinations  were  tried  to 
some  extent.  In  working  with  experimental  forms  of  detectors, 
with  two  or  more  pairs  of  contacts  in  series  or  parallel,  it  was 
found  that  the  relative  sensitivity  of  one  set  of  contacts  varied 
considerably  with  adjustment  and,  at  times,  the  rectifying 
action  reversed,  so  that  one  set  of  contacts  opposed  the  other. 
After  a  number  of  tests  yielding  neerative  results,  it  was  found  that 
the  polarity  of  rectification  depended  upon  the  nature  of  the  con- 
tacts at  each  side  or  end  of  the  silicon.  Using  a  lump  of  silicon  x, 
fig.  1,  held  between  two  brass  springs,  in  series  with  two  other 
detectors  y,  z  (the  adjustment  of  which  was  not  changed  during 
the  experiments),  it  was  easy  to  determine  the  relative  polarity  of 
rectification  of  the  experimental  detector.  The  total  preesure  on 
each  side  of  x  was  neceesarily  equal,  but  by  slightly  rocking  x  it 
was  found  possible  to  get  zero  or  right  or  left  rectification  at  will. 
Definite  direction  of  rectification   could    be   obtained   by   making 


PORMTJL.E    FOR    ESTIMATING    SLEET 

LOADS. 


The  information  published  by  meteorolrgicnl  bureaus  makes  possible 
a  sufficiently  accurate  ebtimation  of  the  stresses  likely  to  be  set  up  in 
aerial  lines  by  wind  pressure  and  temperature  changes,  but 
arbitrary  rules  have  hitherto  been  dtptnded  upon  in  estimating  the 
probable  stresses  due  to  the  collection  of  ice  on  (onductors.  During 
a  severe  stem  in  January,  1912,  some  300  or  500  poles  were 
destroyed,  and  from  6(0  to  700  mil«8  of  line  wire  were  brought 
down  in  the  ne^gbbourhocd  of  the  city  of  Portland  (Oregon).  A 
persistent  light  rainfall,  unacccmpaiiied  by  wind,  aid  falling  on  to 
conductors  at  28''-30°  F.,  foimed  a  destiu.  tive  ice  covering,  and  the 
continuation  ot  low  t«  mpeiature  mace  jKSoible  a  sjsten.atic  s^tndy  of 
the  form  ai  d  dimensions  of  the  coatiuj;  on  various  wires.  F'om  an 
intere  tirg  report  in  the  Eiiijiheeriig  liecord.  dealing  with  this 
invesiipation,  we  reproduce  the  foili  w  ng  ciiicluhicns  : — 

It  was  found  that  the  ic-'  coating  fi  rmed  in  an  eccentric  position 
above  the  wires,  as  shown  in  the  upper  sketch,  page  764.  Due  to 
the  heating  of  the  power  and  lighting  wires  subtequent  to  the 
storm,  the  ice  eheaths  were  loosened  and  ewung  round,  as  shown  in 
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the  lower  sketch,  icicles  which  had  formed  from  the  "drip"  now 
pointinif  vertically  upwards.  The  thin  wall  then  holding  the  ice 
pradiiaiiy  melted,  and  strips  of  ice,  typi'-al  sections  of  which  ate 
shown  in  the  fisrure,  fell  to  earth.  Teleg^raph  and  telephone 
lines  naturally  did  not  free  themselves  in  this  manner,  and 
lenerths  of  ice  had  to  be  broken  away  from  them  for  purpoees 
of  observation.      Some  of  the  original  section  of  those  fragments 

TABLE  I.— Size  and  Weight  of  Ice  Coating  for  Different 

Kinds  of  Wire. 


Wire. 

\ 

— Ice, 

"Corrected" 

Wt.  lb.  pel 

Mean 

Gauge. 

Overall 

area. 

liiiPar  ft. 

dia.  of 

No.* 

Kind. 

diameter. 

Pq.  in. 
•745 

olwiie. 

Eheath. 

12 

Bare 

•ORO  in. 

•299 

•980 

14 

W.P.T.  phone 

•210  in. 

1-184 

-473 

1-250 

8 

Weatherproof 

■2li2  in. 

1-329 

-.531 

1300 

4 

•500  in. 

1-466 

•58.5 

1-430 

4/0 

•709  in. 

1791 

•715 

1  600 

14 

2-wire  twisted 

each '2 10  in 

1141 

•456 

1^320 

.  *  Corresponding  S.W.G.  Nos.  are  H,  16,  10,  6  or  6,  6/0,  16. 

which  had  melted  away  from  the  heavier  current  lines,  had,  of 
course,  been  lost,  but  there  was  no  difficulty  in  forming  a  reasonable 
estimate  of  the  original  contour  of  the  sheathing  (see  dotted  lines 
in  sections  herewith). 


Inverted  Position  of  Ice 

Ice  Coatings  on  Overhead  Wires. 

Table  I  summarises  the  data  obtained  by  examination  of  ice 
collected  from  various  linee.  It  will  be  found  that  the  area  of 
(wire  +  ice  sheathing)  (corrected  as  above)  =  k  X  -^ d  where 
d  =  diameter  of  wire  and  k  =  from  2  36  to  2'64.  The  circum- 
stances under  which  ice  was  recovered  from  the  No.  4-wire  made 
it  probable  that  insufficient  correction  was  made  for  loss  of  ice  by 
melting  ;  excluding  the  data  relating  to  No.  4-wire.  k  =  2'646  as 
mean  value  with  a  maximum  departure  of  2  1  per  cent,  therefrom 
for  other  gauges.  This  relationship  is  confirmed  ^^  the  fact  that  the 
mean  diameter  of  ice  developed,  D  =  A  X     y'rf  where  k  =  1'812 

(maximum  departure  3  7  per  cent.). 

The  American  I.E  E.  Committee  on  overhead  line  construction  has 
recommended  that  for  design  purposes  ^in.  ice  coatiEg  be  assumed 
all  round  conductors  ;  the  actual  ice  load  carried  by  the  Portland 
lines  was  practically  identical  with  that  corresponding  to  the  above 
rule  and,  as  the  conditions  were,  if  unusual,  not  unique,  it  appears 
that  the  American  standard  rule  does  not  provide  a  sufficient  factor 
of  safety. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 


Manchester  Local  Section. 

On  Tuesday  last  Prof.  E.  W.  Marchant,  D  Sc,  the  new  chairman, 
read  his  inaugural  address,  of  which  the  following  is  an  abstract  : — 
It  seems  to  me  that  the  time  has  come  when  it  might  be  advan- 
tageous to  look  round  at  the  vocation  of  an  electrical  engineer,  to 
see  what  he  has  accomplished  and  to  make  an  attempt  to  determine 
the  place  he  should  fill  in  the  industrial  world,  aud  of  the  steps 
which  may  appear  possible  to  improve  his  status,  and  the  reward  he 
should  receive  for  the  long  and  arduous  training  through  which  he 
has  to  pass  before  he  can  be  regarded  as  a  fully  (jualified  member 
of  his  profession.  My  chief  reason  for  discussing  this  subject  is 
that  the  electrical  engineer  to-day  is  a  very  specialised  person. 
Electrical  engineering  has  developed  so  rapidly  and  in  so  many 
directions  that  it  is  now  impossible  for  one  man  to  keep  in  touch 
with  what  is  happening  in  all  the  branches  of  activity  in  which 
electrical  engineers  are  employed.  Each  man  becomes  obsessed,  and 
very  rightly  so,  with  the  work  for  which  he  is  resporsible  ;  he 
busies  himself  in  becoming  acquainted  with  the  technical  develop- 
ment of  his  subject,  and  there  i?,  I  think,  some  danger  that  the 
"human"  aspect  of  his  profession  may  become  forgotten  end  may 
be  neglected.  It  is  also  opportune  at  this  time  tc  discuss  the  sub- 
ject, because  the  Institution  has  recently  organised  a  system  of 
examinations  to  test  the  quality  of  the  candidates  who  wish  to  join 
?tB  membership.  The  examination  scheme  has  been  designed  to  test 
the  knowledge  of  the  candidate  and  to  avoid,  as  far  as  may  be 
possible,  the  respective  member  cramming  for  it  ;  those  who  have 
had  experience  of  this  work  know  how  difficult  it  is  to  achieve  this 
end,  especially  after  the  examination  has  been  in  operation  for 


some  time,  and  it  is  the  hope  of  a  good  many  of  those  engaged  in 
educational  work  that  besides  showing  ability  to  pass  an  examina- 
tion, the  prospective  candidate  should  also  give  evidence  of  having 
passed  through  a  recognised  course  of  instruction  in  some  approved 
institution. 

The  examination  is  a  step  in  the  direction  of  attempting  to 
provide  that  members  of  the  Institution  shall  really  understand 
the  principles  underlying  the  work  in  which  they  are  engaged, 
that  their  work  should  not  be  done  merely  by  rule  of  thumb,  that 
there  should  be  given  evidence  of  capacity  to  think.  To  produce 
men  of  this  kind  is  the  object  of  all  the  universities  and  technical 
colleges  of  higher  grade.  It  is  to  be  hoped  that  the  establishment 
of  the  new  examination  scheme  may  lead  to  a  closer  connection 
between  the  Institution  and  the  chief  training  colleges,  a  result 
which  should  prove  of  much  ultimate  advantage  to  both.  The 
electrical  engineer,  like  every  other  member  of  the  civilised  com- 
munity, has  to  take  a  place  in  the  social  structure  ;  his  position 
must  depend  (and  here  I  do  not  mean  his  position  in  any  narrow 
sense)  on  his  recognition  of  the  position  his  labours  take  in  the 
work  of  the  world.  On  the  recognition  of  this  fact  by  the  world  at 
large  depends  his  future,  not  only  fr>  m  the  point  of  view  of 
influence,  but  also  financially,  and  it  is  from  this  standpoint  that  I 
wish  this  evening  to  take  a  brief  survey  of  his  position. 

The  construction  and  supervision  of  stations  for  the  supply  of 
electric  power  must  always  provide  occupation  for  a  considerable  pro- 
portion of  electrical  engineers.  The  running  of  a  small  station 
requires  a  comparatively  small  amount  of  general  knowledge  of 
electrical  engineering  principles.  The  ideal  central  station  engi- 
neer is  one  who  must  possess  a  great  variety  of  qualities  ;  not  only 
must  he  be  a  good  engineer,  but  also  a  good  man  of  business. 

The  central-station  engineer  is  destined,  in  the  future,  to  take  a 
still  more  important  place  in  the  life  of  the  community  than  he 
occupies  at  present.  The  remuneration  offered,  however,  to  those 
taking  up  this  work  is  quite  inadequate  to  its  responsibility. 
Successful  central- station  engineers,  in  all  but  the  largest  cities, 
have,  in  many  cases,  forsaken  their  positions  to  take  up  consulting 
work,  and  are  retained  by  their  former  employers  as  consulting 
engineers.  It  would  surely  be  better  worth  the  while  of  most 
central-station  authorities  to  have  at  the  head  of  affairs  men  of 
experience  who  would  be  able  to  do  all  the  necestary  work  for  the 
central  station,  without  calling  in  outside  advisers.  If  this  is  to 
happen,  it  must  be  made  worth  the  while  of  the  central-station 
engineer.  It  is  significant  that  the  salary  offered  to  those  who 
wish  to  enter  some  of  the  power  companies  has  increased  to  a 
most  marked  extent  during  the  last  year  or  t^o,  due  to  the  fact 
that  the  supply  of  men  has  rapidly  fallen  off.  I  heard  the  other 
day  of  a  case  in  the  West  of  England,  where  an  engineer  who,  years 
ago,  had  dozens  of  men  on  his  books  who  were  anxious  to  get  into 
central-station  work,  now  had  none.  The  list  of  vacant  positions 
in  the  electrical  journal  advertisements  is  more  than  twice  as  long 
as  that  of  men  wanting  employment.  This  is  a  very  healthy  sign 
and  a  hopeful  augury  for  those  who  have  started  in  this  profession. 
If  the  office  of  electrical  engineer  to  a  town  or  city  is  to  become 
one  of  increasing  honour  and  importance,  it  is  essential  that  it 
should  be  filled  with  thoroughly  trained  men.  I  do  not  wish,  here, 
to  lay  great  stress  on  college  education,  though  that,  in  the  view 
of  educationists,  is  an  essential  element  in  the  training  of  such 
people  ;  but  that  they  should  be  persons  of  good  general  knowledge 
and  high  intelligence,  that  they  should  be  competent,  when  the 
time  comes,  to  assume  the  greater  responsibilities  which  will  rest 
upon  them.  To  attract  such  men  it  is  essential  that  these  positions 
should  be  made  financially  remunerative.  One  cannot  expect  a 
man  of  promise  to  be  content  to  spend  10  jears  of  his  life  preparing 
for  a  profession  which  in  the  end  will  yield  no  adequate  return  for 
his  expenditure  of  time  and  money. 

A  panel  doctor  with  1,200  patients  receives  a  fixed  income  of  at 
least  £360  a  year,  and  this  may  be  regarded  as  a  minimum  salary 
for  a  qualified  medical  practitioner  to-day.  The  training  through 
which  an  electrical  engineer  engaged  in  central  station  work  now 
has  to  pass,  with  three  years  at  college  and  three  or  more  years  at 
works,  is  as  exacting  as  that  which  a  doctor  receives.  Surely  such 
a  man,  whose  work  afifects  the  life  of  the  whole  community,  de- 
serves as  ample  a  recompense  as  the  man  who  treats  a  limited  frac- 
tion of  its  members. 

The  electrification  of  railways  seems  likely  to  be  the  direction  in 
which  the  mbst  important  developments  will  take  place  during  the 
next  few  years.  The  electrical  engineer  who  intends  to  go  in  for 
railway  work  has,  apparently,  a  great  opportunity.  It  behoves  the 
electrical  engineer  who  looks  on  his  work  as  his  future  vocation  to 
equip  himself  with  a  thorough  knowledge  of  railway  conditions. 
Take  two  obvious  examples  :  The  arrangement  of  a  schedule  of 
trains  for  a  suburban  line  is  a  problem  of  some  mathematical  com- 
plexity ;  the  estimation  of  the  power  taken  by  an  electric  locomo- 
tive on  a  given  line  of  road  entails  a  large  amount  of  detailed 
calculation  and  a  thorough  knowledge  of  mechanical  principles. 
Fur  this  class  of  work  the  necessity  for  a  good  general  engineering 
training  is  obvious,  but,  given  this  essential  training,  the  field  of 
the  electrical  engineer  in  railway  work  becomes  a  very  wide  one. 
As  electric  railways  progress,  it  seems  certain  that  the  position  of 
mechanical  engineer  to  a  railway  will  be  filled  by  an  electrical 
engineer,  and  if  the  success  that  has  attended  the  promotion  of 
engineer  to  the  position  of  general  manager  of  a  railway  has  the 
effect  one  may  reasonably  anticipate,  the  electrical  engineer  may 
regard  as  a  legitimate  aspiration  that  he  should  be  called  on  to  fill 
this  great  administrative  position. 

The  greater  number  of  men  with  whom  we,  in  the  universities 
and  technical  colleges,  have  to  deal,  find  their  way  to  the  manu- 
facturing firms,  and  a  considerable  proportion  of  the  membership 
of  the  Institution  is  engaged  in  the  design  and  manufacture  of 
electrical  machinery  and  apparatus.   The  equipment  of  the  engineer 
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intendinff  to  take  a  reaponBible  poaition  with  a  larfje  firm  ha«  to  b«, 
from  the  technical  Btandpoint,  more  complete  and  thorou(;h  than 
that  required  in  any  other  branch  of  electrical  enifineerinjf.  It  is 
easy  enouK'h  for  men  who  have  had  colle^^e  traiaiiitr  to  enter  workH 
at  the  present  time  ;  most  manufacturera  seem  only  too  anxiouH  to 
obtain  their  Bervices,  and  a  living  wage  ia  paid  from  the 
start,  but  the  number  of  openings  that  are  better  paid 
ia  much  less  numerous.  There  ia  a  great  gulf  fixed  be- 
tween the  men  who  are  "  just  ''  on  the  stall'  and 
(hose  in  leading  positions  in  a  works,  and  in  the  long 
interval  that  might  elapse  before  one  of  the  former  class  becomes 
eligible  for  the  higher  positions,  there  is  a  period  of  great  difficulty 
fpr  most  engineers  ia  which  the  best  men  feel  that  they  are  wasting 
their  time.  In  some  cases,  men  have  left  the  profesnion,  who  would 
otherwise  have  proved  themselves  a  valuable  addition  to  it.  The 
main  point  that  I  would  urge  is  that  this  condition  ia  a  discourage- 
ment to  many  able  men,  who  might  otherwise  have  entered 
electrical  engineering,  and  have  done  much  to  advance  it.  I  was 
discussing  this  matter  the  other  day  with  a  man  in  a  good  position 
with  one  of  the  best  electrical  engineering  firms  in  the  country, 
and  he  gave  me  his  opinion  that  in  his  firm  a  man  of  initiative 
and  energy  might  hope  by  the  time  he  had  reached,  say  35,  to 
receive  a  salary  of  £,'M)0  a  year  ;  I  think  all  will  agree  that  this 
ptospect  is  not  such  as  to  attract  into  electrical  engineering  the 
bright  minds  and  keen  intelligence  which  it  is  so  essential  for  the 
welfare  of  the  industry  should  be  attracted.  Even  in  the  early 
days  of  an  engineer's  career  in  a  works,  his  remuneration  is  less 
than  it  should  be.  I  know  of  one  firm  who  offer  a  college-trained 
man.  who  has  served  his  apprenticeship,  SOs.  a  week  to  start  with  : 
a  mechanic  who  has  served  his  time  can  get  503.  What  is  the 
result  .'  The  only  men  who  go  to  this  firm  are  those  who  want  to 
get  practical  experience,  and  are  on  the  look-out  for  a  better  post 
from  the  start.  The  best  men  leave  almost  at  once  ;  the  men  who 
are  not  worth  much  remain.  The  manufacturers  have  been  in  a 
very  strong  position  in  the  past,  because  the  supply  of  trained 
men  on  which  they  could  draw  has  been  large  ;  now  conditions  are 
changing,  and  I  would  urge,  as  strongly  as  I  can,  that  in  order  to 
attract  the  best  type  of  persons  into  the  profession  of  electrical 
engineering,  the  standard  of  remuneration  for  technical  men  must 
be  advanced.  Surely  it  is  to  people  of  this  type  that  a  manufac- 
tnirer  must  look  far  more  than  to  any  other  for  the  progress  and 
advance  of  his  business,  and  it  ia  of  the  greatest  importance  to  him 
to  ensure  that  such  people  shall  be  forthcoming  in  the  future. 
The  prospects  of  the  manufacturer  to-day,  I  believe,  are  better  than 
they  have  been  at  any  time  during  the  last  decade.  It  is,  there- 
fore, a  suitable  time  at  which  to  urge  this  matter,  and  to  lay 
stress  on  the  necessity  of  ensuring  that  the  prospects  of  those 
entering  an  electrical  engineering  works  shall  be  at  least  as  good  as 
those  in  any  other  branch  of  engineering  practice. 

The  operating  branches  of  telegraphy  and  telephony  are  under 
the  control  of  the  Government,  and,  as  in  other  branches  of  the 
Government  service,  the  position  of  its  engineers  is  not  as  satis- 
factory as  it  might  be.  It  ia  to  be  hoped  that  the  higher  admin- 
istrative positions  in  this  service  will  in  the  future  be  more  open 
than  they  appear  to  be  at  present  to  those  who  have  a  thorough 
knowledge  of  the  technique  of  telegraphy  and  telephony.  The 
advance  in  status  of  the  trained  electrical  engineer  should  lead, 
before  long,  to  a  recognition  of  his  fitness  for  such  administrative 
positions.  It  is  only  by  a  complete  co-ordination  of  the  technical 
and  administrative  tides  of  this  undertakine  that  the  greatest 
economy  and  eflBciency  can  be  reached  ;  if  that  end  is  to  be  attained 
the  electrical  engineer  must  be  ready  and  fully  equipped  for  admin- 
istrative work.  To  get  the  right  kind  of  perpon,  the  engineering 
side  of  telegraph  and  telephone  engineering  must  be  made  attrac- 
tive enough  to  ensure  that  the  most  able  people  shall  think  it 
worth  while  to  become  telegraph  engineers.  The  case  for 
improved  conditions  in  the  telegraph  service  is  overwhelming. 
The  importance  of  the  service  of  the  telegraph  and  telephone  to 
the  community  to-day  demands  that  those  engineers  engaged  in 
its  direction  shall  receive  recognition  at  least  equal  to  that  given 
to  those  responsible  for  any  of  the  other  great  national  services. 

The  application  of  electrical  energy  to  chemical  manufacture  has 
made  great  strides  during  the  last  decade,  and  the  price  at  which 
electrical  energy  can  now  be  sold  makes  it  evident  that  electro- 
chemical processes  will  come  even  more  extensively  into  use,  not 
only  for  the  manufacture  of  alkalis,  carbides,  and  the  like,  but  also 
for  smelting  iron  and  steel.  The  questions  involved  in  the  appli- 
cation of  electrical  energy  to  purposes  of  this  kind  are  essentially 
engineering  problems.  Electrical  engineers  should  find  a  consider- 
able field  for  their  activities  in  this  direction,  and  one  of  the 
advantages  this  branch  of  engineering  possesses  ia  that  it  is  likely 
to  be  rapidly  progressive  as  the  cost  of  electrical  energy  dtcreaees. 
It  ia  to  be  hoped  that  this  work  v/ill  not  be  left  in  the  hands  of 
those  more  directly  concerned  with  chemical  problem",  as  progress 
is  much  more  likely  to  be  rapid  if  the  mechanical  design  of  the 
plant  is  sound.  A  thorough  ensineering  training,  combined  with 
a  good  knowledge  of  chemistry,  is  provided  in  most  of  the  larger 
technical  schools  and  colleges.  It  remains  for  the  users  of  these 
processes  to  employ  the  raw  material  that  is  being  produced. 

The  consulting  engineer  has  been  consigned  by  some  people  to 
a  speedy  end,  as  far  as  electrical  work  is  concerned,  his  place  being 
taken  by  engineers  employed  by  large  firms.  It  will,  however,  be 
a  long  time  before  the  consulting  engineer  finds  himself  without 
occupation.  Consulting  engineering  as  a  vocation  can,  however, 
hardly  come  within  the  scope  of  this  brief  survey,  since  a  consulting 
engineer  is  necessarily  a  man  who  has  had  experience  in  one  of  the 
branches  of  engineering  to  which  reference  has  been  made  already. 
I  have  made  some  attempt  to  classify  the  membership  of  the  Insti- 
tution with  a  view  to  finding  the  proportion  engaged  in  each  branch 
of  work.    The  classification  is  very  incomplete,  and  has  been  applied 


only  to  the  claiw  of  membera.  The  thinff  that  hM  iorpriied  ma 
has  been  the  apparently  .of  men  eofratr^  in   the 

business  of  the  Huppiy  iji  r,  who  are  mecabera  of  thi« 

Inatitution.  Tbat.  of  couie,  is  tbe  gn^teat  work  at  the  prewnt 
time,  but  it  ia  one  which  will  not,  I  oelieve,  tend  to  incnsaae  rery 
rapidly  aa  an  employment  for  eoi;ine«n.  The  tendency  to-day  ia 
towards  large  power  atationrt  and  long  transmiMiion  linea  ;  aojone 
who  ha^  Been  the  large  p  twtr  Htationa  in  Canada  and  the  .State*, 
especially  thoHe  orH:ra'ed  by  water,  cannot  but  bare  been  impreaaed 
by  I  he  very  small  number  of  engineers  which  a  I'.ation  of ,  aaj, 
.50,000  KW.  requires. 

The  first  conclasion  one  arrives  at  from  thia  clamificatioo  Is  that 
there  must  l>e  a  large  number  of  electrical  engineers  engafsed  io 
manufacturing  and  constructional  work  who  are  not  memboa  of 
this  bod)  These  men  are  of  great  value  to  an  imttitotion  such  aa 
ours,  because  it  is  they  who  are  really  in  the  fore-front  of  dia- 
covery,  and  I  hope  an  effort  will  be  made  to  bring  men  of  thia  type 
into  the  ranks,  as  they  cannot  fail  to  etrengthen  the  memberefaip. 

The  electrical  engineer  of  the  future  mn.'i:  be  a  person  who  can 
take  a  broad  view  of  his  profesr^ion  ;  whether  he  be  engaeed  in 
central  station  work,  iu  manufacture,  telt-graph;'.  railways,  or  aa  a 
consultant,  he  must  be  able  to  see  all  sidea  of  a  'ineation.  He  mnaf 
be  able  to  aolve  new  problems  along  sound  lines.  If  men  of  thia 
kind  are  to  be  available  aa  electrical  engineers,  it  ia  essential  that 
the  beat  type  of  person  must  enter  the  profeaeion.  The  poaition 
to-day  is  critical,  and  on  the  attitude  of  the  induittry  to  its  engi- 
neers depends  the  future  of  the  electrical  engineer.  The  magnitude 
of  the  tasks  that  lie  before  him.  the  complexity  of  the  problenu  he 
has  to  solve,  the  greatness  of  the  results  he  csm  achieve  are  un- 
equalled in  any  other  calling  For  the  beat  results  the  beat  men 
should  be  trot,  and  whether  the  best  men  enter  electrical  engineering 
depends  entirely,  or  almost  entirely,  on  whether  it  ia  made  worth 
their  while  to  do  so. 

As  far  as  one  outside  the  industrial  world  can  judge,  the 
prospects  of  the  electrical  engineering  industry  at  the  present  time 
are  exceedingly  good  :  they  are  even  better  if  one  takes  into 
account  the  openings  that  are  available  for  those  willing  to  go 
abroad  ;  it  behoves  the  electrical  engineer,  then,  to  make  use  of  hia 
opportunities,  and  to  see  to  it,  as  far  as  lies  in  his  power,  that  there 
may  be  great  difficulty  in  obtaining  really  competent  and  well- 
trained  electrical  engineera  at  too  low  a  rate  of  salary.  It  must  be 
acknowledged  that  the  income  derived  at  the  present  day  by  most 
electrical  engineers  from  their  profession  is  generally  not  high 
enough,  considering  the  importance  of  the  work  they  have  to 
perform. 

The  matter  is  one  of  supply  and  demand  :  the  supply  hitherto 
has  been  ample,  the  demand  meagre  :  now,  demand  ia  overtaking 
supply,  and  the  necessary  consequence  to  an  increased  demand  ia 
either  a  worse  quality  of  product,  or  a  higher  price. 

It  is  to  be  hoped  that  the  members  of  this  Institution  who  have 
it  in  their  power,  will  see  to  it  that  it  is  the  latter  alternative  that 
s  chosen  by  the  electrical  engineering  industry. 


POWER     TRANSMISSION     AT     COLLIERIES. 


A  JOINT  meeting  of  the  Scottish  Branches  of  the  National' 
Association  of  Colliery  Manageks  and  the  Association  ok 
Mining  Electrical  Engineebs  was  held  on  October  2oth, 
in  the  Royal  Technical  Cc'lege,  Glasgow,  when  a  paper,  by 
Mr.  W.  H.  Telfer.  of  the  Wilsons  A:  Clyde  Coal  Co..  on  '•  Power 
Transmission  at  Collieries,"  gave  rise  to  a  lengthy  discussion. 

The  author  said  that  transmission  of  power  by  electricity  easi'y 
took  the  premier  place,  and  was  cutting  out  to  a  large  ejtttnt  the 
older  methods.  Electricity  was  now  being  successfully  U!>ed  for 
operating  all  classej  of  mining  machinery,  with  the  eiceptioD  of 
reciprocating  drills  and  holing  machines,  and  there  were  cases  now' 
of  entirt-ly  electrically-equipped  collieries. 

Speaking  generally,  fairly  large  collirries  or  groups  of  collieries, 
requiring  generating  plant  of  400  kw  and  upwards,  should  have 
their  own  plant.  The  ideal  plan  was  to  have  steam  winding 
engines,  the  fan  driven  by  a  compound  engine,  and  possibly  the 
washer  driven  by  a  compound  engine,  all  exhausting  into  a  mixed- 
pressure  turbo-generator  producing  power  for  the  operation 
of  ot'her  machinery  where  that  was  being  done  electrically. 

Where  the  maximum  power  required  would  be  under  I'OO  kw. 
and  the  load  factv^r  not  likely  to  be  good,  and  the  colliery  did  not 
form  one  of  a  group,  power  could  be  got  from  a  supply  company 
on  better  terms  than  it  could  be  produced  at  the  colliery.  He 
based  these  opinions  on  the  prices  charged  by  one  of  the  large 
power  companies  in  Scotland.  This  ran  out  about  '^  7d.  per  unit, 
and  where  about  .">0  per  cent  of  the  power  was  used  in  fairly  cor- 
tinuous  pumping  or  ventilation  plant,  the  average  would  be  0'6d. 
per  unit.  For  actually  continuous  pumping  the  figure  would  come 
aslowas0  4d.  per  unit.  Buying  from  a  power  ccnipany  had  a 
great  deal  to  recommend  it,  especially  where  the  consumption  of 
current  was  irre?ular  and  the  power  factor  low. 

Whether  the  system  should  be  a  threephaseor  continuous  current 
one  depended  on  local  conditions.  Where  the  load  was  m^^stly  pump- 
ing, auxiliary  fans,  and  endless  rope  haulages,  it  wa.-*  certainly  a  case 
for  the  three-phase.  Where  the  load  was  mostly  intermittent,  such  as 
coal-cutters,  main  and  tail  rope  or  single  dook  rope  haulage,  or  wind- 
ing from  blind  pits,  continuous  current  was  preferable.  The  pressure 
would  depend  principally  on  the  length  of  transmission  :  where 
this  did  not  exceed  one  mile  and  the  amount  of  current  was  not 
great,  a  medium  pressure  was  generally  most  suitable.    Where  largs 
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currents  would  be  required,  even  with  short  transmission,  it  migrht 
be  advisable  to  have  hieh  pressure.  With  the  adoption  of  the  best 
type  of  plant  and  methods,  and  reasonable  precautions,  the  dangers 
of  electricity  could  be  gruarded  against,  and  accidents  reduced  to  a 
minimum. 

As  resrarded  the  ipnition  of  gras  or  dust  by  electricity,  there 
were  certainly  some  mines,  but  very  few  in  Scotland,  where  the  use 
of  electricity  at  the  face  would  not  be  judicious.  In  the  great 
majority  of  their  Scottish  mines  worked  with  safety  lamps  there 
was  no  objection  to  the  use  of  electrical  power  right  up  to  the 
working  face.  If  proper  precautions  were  not  taken,  fire  was  a 
more  likely  caupe  of  danger  in  the  Scottish  mines,  than  ignition  of 
gas  or  dust.  Fire  might  be  caused  by  defective  or  damaged  cables, 
bad  joints,  defective  switchgear,  or  excessive  sparking.  To  minimise 
this  danger,  only  the  best  class  of  cables  and  switchgear  should  be 
used. 

Mr.  Frank  Onslow,  Glasgow,  wrote  that  compressed  air  should  be 
regarded  rather  as  the  ally  of  electrical  power  than  its  enemy. 
There  were  many  positions  in  which  the  use  of  compressed  air  was 
preferable  to  electricity,  and  to  press  the  adoption  of  electrical 
power  under  such  circumstances  was  only  eventually  to  prejudice 
its  further  use. 


THE    RIGHTS    OF    SUB-CONTRACTORS. 


[from  a  legal  contributor.] 


The  case  of  Babcock  &  Wilcox  r.  the  Metropolitan  Water 
Board,  which  was  decided  by  Mr.  Justice  Channell  on 
October  27th,  has  a  most  serious  bearing  on  the  rights  of 
those  who  undertake  part  of  the  work  which  is  to  be  carried 
out  under  a  large  and  varied  contract.  As  the  learned 
Judge  himself  said  when  he  began  his  judgment,  the  case 
was  more  important  that  those  which  are  usually  found  in 
the  non-jury  list.     The  material  facts  were  these. 

By  a  contract  in  writing  made  in  1907,  the  Thames  Iron 
Works  agreed  to  construct  for  the  defendants  certain  water- 
works plant  at  Walton-on-Thames  including  (infer  alia)  10 
Babcock  &  Wilcox  boilers,  an  electric  coaling  crane,  an 
electric  ash  hoist,  ash  railway  and  two  economisers.  It  was 
provided  by  the  contract  that  payment  for  the  boilers,  &c., 
above  referred  to  should  be  made  as  follows  : — 

"  20  per  cent,  of  the  amount  of  the  contract  price  of  each 
boiler  on  completion  of  their  principal  vessels,  tubes,  forg- 
ings  and  castings  ;  20  per  cent,  on  the  delivery  of  the  above 
ready  for  erection  ;  20  per  cent,  during  the  progress  of 
f  ur^er  delivery  and  erection  at  the  discretion  of  the  engineer ; 
20  per  cent,  on  the  delivery,  completion  and  starting  of  the 
boilers,  &c.  The  remaining  20  per  cent,  will  be  paid  seven 
months  after  all  the  plant  in  this  contract  has  been  started." 
On  December  5th,  1907,  it  was  alleged  that  the  Thames 
Iron  Works  assigned  the  contract  for  the  supply,  delivery 
and  erection  of  the  above  goods  to  the  plaintiffs.  In  a  letter 
of  that  date  they  said  : — "  Subject  to  the  approval  of  the 
Water  Board  we  have  pleasure  in  accepting  your  offer  of 
■July  20th  last  to  supply  the  10  -boilers  for  the  above  pump- 
ing station  ....  for  the  sum  of  £12,250  ....  delivered 
and  erected  in  place.  The  whole  to  loe  to  the  approval  of 
the  engineer  of  the  Metropolitan  Water  Board  and  ourselves, 
drawings  to  be  submitted  and  approved  before  the  work  is 
put  in  hand,  and  it  is  understood  you  relieve  us  of  the  entire 
responsibility  with  regard  to  that  part  of  the  plant  in.-luded 
in  this  order.  Delivery,  erected  complete,  on  site,  10 
months  from  date.  Payments  in  accordance  with  the 
scheme  of  the  Metropolitan  Water  Board  less  2^  of  my 
account."  Similar  letters  were  writUn  on  the  same  date 
with  regard  to  the  economisers,  the  coaling  crane,  the  ash 
hoist  and  the  ash  railway. 

The  plaiutiffn  alleged  that  the  fact  of  this  a8<«ignment  was 
well  known  at  the  time  to  the  defendants,  and  that  in  any 
event  formal  notice  thereof  was  given  on  May  2 1st,  1912. 

In  that  letter  the  plaintiffs  said  : — "  As  you  arf*  no  doubt 
aware  we  took  over  from  the  Thamts  Iif^n  Works  that 
portion  of  the  contract  relating  to  the  siipf)ly  of  boilers,  &c., 
with  all  its  responsibilities,  and  as  the  pftyment  of  the 
balanceof  our  supplies  is  due  ....  we  c'a'm  £3,184  7s.  Gd., 
being  the  amount  due  to  us  uifler  the  airai  gcnient  with  the 
Thames  Iron  Works,  plus  a  bonus  in  accordance  with  the 
condit/ions  of  the  contract,  which  we  calculate  on  the  basis 
of  the  tests  made  to  be  4*4  per  cent. 

The  goods  were  duly  delivered  and  erected,  payments 
being  made  from   time  to  time  to  the  plaintiffs  by  the 


defendants  through  the  Thames  Iron  Works.  The  total 
amount  so  paid  was  £12,073,  leaving  a  balance  of 
£3,314  7s.  Gd.,  which  the  plaintiffs  now  sought  to  recover. 

The  defendants,  by  their  defence,  did  not  admit  the  assign- 
ment, or  that  the  letter  of  May  2l8t,  1912,  constituted  any 
notice  of  assignment.  They  pleaded  that  the  contract  in 
question  was  divided  into  two  parts,  and  that  what  was 
alleged  by  the  plaintiffs  to  have  been  assigned  to  them  was 
only  a  portion  of  the  work  in  Part  II.  They  further  said 
that  payments  on  account  of  the  boilers,  &c.,  were  included 
in  payments  on  account  of  all  goods  supplied  and  all  work 
done  under  the  contract,  and  that  aH  the  amounts  due  and 
payable  to  the  contractors  under  that  part  of  the  contract 
had  already  been  paid.  They  admitted  being  aware  that 
certain  of  the  contract  works  were  sublet  by  the  contractors 
to  the  plaintiffs,  but  denied  that  the  amount  alleged,  or  any 
amount,  was  paid  by  them  to  plaintiffs.  They  further  said 
that  in  making  payments  on  account  they  had  not 
differentiated  between  work  done  by  the  contractors  by 
means  of  subletting  to  the  plaintiffs  and  work  done  by  the 
contractors  otherwise.  They  further  denied  paying  the 
plaintiffs  through  the  contractors.  After  considerable  dis- 
cussion, Mr.  Justice  Channell  came  to  the  conclusion  that 
the  claim  failed.  It  had  not  been  established  to  his  fatis- 
f action  that  the  plaintiffs  had  any  claim  in  law  against  the 
Metropolitan  Water  Board,  their  right  being  to  proceed  to 
recover  the  amount  due  from  the  liquidator  of  the  Thames 
Iron  Works. 

It  is  sometimes  said  that  hard  ca^^es  make  bad  law  ;  and 
this  certainly  appears  to  be  one  of  them.  That  the  Board 
have  the  benefit  of  the  work  was  admitted,  and  it  was  clear 
from  the  documents  that  Messrs.  Babcock  &  Wilcox  were 
virtually  in  the  shoes  of  the  Thames  Iron  Works  so 
far  as  the  certain  portions  of  the  work  were  concerned. 
We  hope  to  advert  to  this  case  again  in  a  future  issue 
when  we  have  been  able  to  ascertain  the  exact  grounds  upon 
which  it  was  decided. 


NOTES    FROM    CANADA. 


[from  our  own  correspondent.] 

Although  overhead  wires  will  not  be  banished  from  the 
streets  of  Canadian  towns  and  cities  for  a  good  while  yet,  it 
is  evident  that  underground  work  is  receiving  some  atten- 
tion, as  three  cities  have  recently  ordered  an  aggregate  of 
nearly  20  miles  of  underground  cable.  The  Electrical  Ser- 
vice Commission  of  Montreal  has  announced  that  all  the 
overhead  wires  and  cables  on  St.  Catherine  and  Blenny 
Streets  will  be  replaced  by  underground  wires  by  next  May, 
and  has  further  suggested  that  buildings  in  future  should 
be  wired  suitably  for  connection  to  underground  services. 

The  Abitibi  Pulp  and  Paper  Mills  Co.  have  recently 
erected  new  mills  at  Iroquois  Falls,  Ontario,  in  which  motors 
totalling  over  2,000  h.p.  are  being  installed. 

The  Hydro-Electric  Power  Commission  of  Ontario  is 
arranging  to  supply  Eastern  Ontario  with  electric  power, 
which  iti-jtends  to  buy  from  the  New  York  and  Ontario 
Power  Co.,  of  Waddington,  N.Y.  It  is  intended  to  cross 
the  St.  Lawrence  River  at  Morrisburg,  which  is  about  50 
miles  south-east  of  Ottawa  :  the  towns  of  Morrisburg, 
Prescott,  Winchester,  Chesterville  Russell,  land  others  in 
the  vicinity,  will  soon  be  receiving  power.  The  City  of 
Kingston,  as  reported  in  these  notes  some  time  ago,  voted 
against  obtaininii  \  ower  from  the  Commission,  and  decided 
to  extend  its  existing  steam  plant,  but  now  that  other  places 
in  this  district  are  about  to  be  supplied,  the  matter  is  to  be 
opened  once  more,  and  the  Commission  approached  again. 

In  South-Western  Ontario  the  matter  of  light  railwa}8  to 
serve  the  towns  and  villages  has  been  very  much  before 
the  public  for  some  little  time,  and  recently  a  meeting  of 
delegates  from  various  muuicipalities  met  in  Toronto  to  hear 
a  report  read  by  the  Hon.  Adam  Bevk,  chairman  of  the 
n.E.P.  Commission,  on  this  subject,  which  had  been  pre- 
pared by  the  Commission's  engineers.  Five  plans  had  been 
considered,  the  construction  cost  being  estimated  at  about 
£7,000   per   mile  ;  the   revenue   would  be   obtained  from 
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passenger  traffic,  freight  traffic,  milk  carriage,  mail  and 
express  and  advertising  receipts.  It  is  proposed  that  the 
line  should  be  built  by  the  municipalities  interested,  and 
operated  by  power  bought  from  the  Commission.  Power 
users  along  the  route  would  probably  be  able  to  obtain 
power  at  prices  ranging  from  $5  to  $17  per  H.p.-year. 
The  report  referred  to  above  is  being  printed  in  order  that 
interested  parties  may  be  able  to  look  thoroughly  ioto  the 
whole  subject. 

At  a  meeting  of  the  Ontario  Municipal  Electric  Union 
held  recently  in  Guelph,  the  following  resolution  was  passed 
unanimously  : — *'  In  view  of  the  comprehensive  scheme  out- 
lined by  the  Dominion  Government  for  the  erection  and 
improving  of  waterways  in  connection  with  the  St.  Lawrence 
River,  Welland  Canal,  French  River,  Sault  Ste.  Marie,  Trent, 
Ottawa  and  others,  involving  the  large  expenditure  of  public 
money,  and  in  view  of  the  extensive  developments  which 
are  possible  in  consequence  thereof,  also  in  view  of  the  power 
requirements  of  the  province,  be  it  resolved  that  this  Asso- 
ciation request  the  Dominion  Government  to  put  such  water- 
powers  under  the  jurisdiction  of  the  Hydro-Electric  Power 
Commission  of  Ontario,  to  be  developed  by  them  for  the  use 
of  the  municipalities  of  the  province  for  the  benefit  of  the 
people." 

The  contract  for  the  electrification  of  the  Mount  Royal 
tunnel  at  Montreal,  which  is  to  form  the  Canadian  Northern 
Railway  Co.'s  entry  to  that  city,  has  recently  been  let. 
The  cost  of  this  work  will  be  about  £100,000.  No  Canadian 
Northern  steam  locomotives  will  go  into  the  city  ;  these  will 
be  exchanged  at  a  point  some  distance  away  for  electric 
locomotives,  which  will  then  run  the  trains  through  the 
tunnel  and  thence  into  the  station.  It  is  anticipated  that 
the  boring  of  the  tunnel  will  be  completed  before  the  end  of 
the  year.  According  to  the  daily  papers.  Sir  Thomas 
Shaughnessy,  president  of  the  Canadian  Pacific  Railway,  has 
given  it  out  that  if  the  electrification  of  the  Rocky  Moun- 
tains division,  which  is  now  being  carried  out  as  an  experi- 
ment, is  a  success,  the  entire  railway  will  be  electrified.  It 
is  stated  that  the  Rocky  Mountains  section  presents  every 
problem  of  handling  traffic  known  to  railway  men,  and  that 
if  electric  locomotives  can  deal  with  them  all  successfully, 
the  changing  over  of  the  whole  line  from  steam  to  electric 
operation  is  certain  to  follow. 


THE    CHIEF    WHO    HAD    A    BRAIN   WAVE. 


By  IGNOTUS. 


Now,  it  came  to  pass  in  the  city  "of  the  Brobdingnagians,  which 
is  in  the  region  of  No  Man's  Land  or  thereabouts,  that  there 
was  much  tribulation  among  the  population,  for,  verily,  the 
streets  were  in  a  constant  state  of  turmoil,  insomuch  that  it  was 
with  much  difficulty  that  even  a  coster's  cart  could  proceed 
thereon,  and  the  reason  for  this  was  that  there  were  many 
councils  and  authorities  in  that  city,  and  each  of  them  had 
great  and  pressing  matters  in  connection  with  the  highways 
and  byways  of  that  city.  There  was  one  authority  which 
was  known  as  the  Company  of  Water  Bearers,  and  they 
had  great  powers  in  the  laying  of  pipes,  both  of  lead 
and  iron,  and  they  employed  cunning  workmen  in 
divers  metals  to  bear  the  water  to  the  inhabitants  of 
that  city.  Likewise,  also,  there  was  a  company  which 
carried  strange  sounds  of  music  and  of  speech  along 
wires,  so  that  each  inhabitant  could  converse  one  with  the 
other  over  great  distances  while  reclining  at  his  ease.  This 
authority  was  of  great  power  and  wisdom,  and  had  taken 
down  its  overhead  system,  and  the  posts  and  poles  thereof, 
and  had  placed  the  wires  under  the  highways  and  byways, 
so  that  no  man  could  see  them.  Also  there  was  the  great 
and  mighty  authority  which  purveyed  heating,  lighting  and 
power  to  the  inhabitants  of  that  city  by  the  agency  of  elec- 
tricity at  prices  of  'bd.  or  thereabouts,  and  this  again  made 
many  connections,  so  that  traffic  was  much  disturbed  thereby. 
Furthermore,  there  was  a  very  powerful  and  much-to-be-feared 
company,  which  purveyed  gas  unto  the  inhabitants,  and 
these  authorities  and  their  servants  did  strive  mightily  one 
with  the  other,  for  as  much  as  they  all  wished  to  take  up 
all  the  roads  at  the  same  time,  and  the  inhabitants  of  that 
city  suffered. 


Now,  it  came  to  pass  that  npon  an  occasion  the  chief  of 
one  of  these  authorities  had  a  brain  wave.  Thia  malady  is 
most  intense,  and  resembleth  a  species  of  calenture  or  sleeping 
sickness,  and  yet  also  jiossessing  the  properties  of  extrenie 
fever,  and  its  malignity  while  it  doth  last  is  most  marked. 
Being  therefore  in  this  species  of  madness,  the  chief  oollected 
the  other  chiefs  together  and  spake  unto  them,  Behold  now, 
the  people  of  this  city  are  risen  up  against  ns,  for  as  much 
as  their  traffic  is  impeded  and  they  may  do  oa  a  great 
violence.  Therefore  now,  go  to,  let  ns  deal  subtly  with 
them  and  remove  this  grievance  from  among  their  midst, 
lest  peraa venture  they  turn  upon  ua  and  rend  as.  Let  as 
now  consider  whether  it  be  not  possible  to  co-ordinate  oar 
acts  so  that  we  be  not  continually  destroying  the  pavements 
and  the  foundations  of  the  city  and  of  the  houses  thereof. 

And  this  saying  pleased  the  other  chiefs  greatly,  and  they 
spake  unto  him  saying.  Verily  thou  hast  spoken  wisdom. 
Let  us  now  draw  up  a  system  whereby  these  evils  may  be 
abated.  And  they  drew  up  a  system  whereby  that  when- 
ever it  entered  into  the  mind  of  any  chief  to  pall  up  the 
pavement,  he  should  previously  inform  the  other  chiefs, 
saying  at  such  a  date  and  in  such  a  place  I  shall  uproot  the 
street  and  destroy  the  pavement,  and  dig  a  trench  and 
obstruct  the  traffic.  If,  therefore,  thou  wishest  to  perform 
the  same  act,  let  us  join  ourselves  together  and  we  will 
make  one  muddle  of  the  whole  thing.  And  thus  it  was 
agreed  among  them. 

But  there  was  in  that  city  a  still  greater  authority  which 
was  elected  of  the  people,  and  the  members  of  that  authority 
were  of  great  wisdom  and  power  and  might  and  understand- 
ing as  befitted  the  representatives  of  that  city,  and  owing  to 
their  rotundity  they  were  named  the  Corporation.  Now 
this  matter  came  before  the  meeting  of  the  Corporation,  and 
the  members  thereof  were  greatly  wroth,  inasmuch  as  this 
action  had  been  taken  without  their  consent  and  sanction, 
and  there  was  in  that  Corporation  a  Labour  Member,  and  he 
arose,  saying,  What  is  this  evil  that  is  come  amongst  us,  for, 
verily,  if  these  authorities  and  these  powers  conjoin 
together  to  uproot  and  to  destroy,  there  will  be  great 
economy  of  labour,  for  as  much  as  one  man  can  destroy 
as  much  as  six  could  previously,  and  there  will  be  many 
thrown  upon  the  rates.  Therefore  let  us  now  forbid  these 
authorities  to  conjoin  together  and  inform  them  that  each 
must  carry  out  their  work  separately,  for  Labour  must  be 
fed.  And  a  great  writing  was  inscribed  upon  the  books  of 
the  Corporation,  and  it  was  so. 

And  to  this  day  the  powers  and  the  authorities  of  the  city 
of  the  Brobdingnagians  do  each  and  separately  root  up  and 
destroy  and  dig  trenches  and  lay  cables  to  the  great  incon- 
venience of  the  inhabitants  thereof,  for  as  much  as  Labour 
must  be  fed  ;  and  the  inhabitants  of  that  city  do  languish 
exceedingly. 


OUR  LEGAL  QUERY  COLUMN. 

[Questions  addressed  to  this  coluvm  should   he  written  on  one  tide 

of  the  paper  <w«Zy.] 


"B.  OF  T."'  writes  :  "1  shall  be  greatly  obliged  if  yon  will  be  so 
kind  as  to  furnish  me  with  the  following  information  concerning 
the  P.  of  T.  rep,ulations  for  overhead  l.t.  250-volt  bare  wire  trans- 
mission lines  :— (I)  When  feeders  and  distribution  mains  are  sup- 
ported by  iron  brackets  attached  to  the  sides  of  houses,  is  it  neces- 
sary for  the  wires  to  be  kept  above  7  ft.  away  from  the  building  .' 
(2)  Should  the  house  service  wires  be  insulated  .'  (.S^i  what  is  the 
maximum  distance  apart  that  these  brackets  may  be  placed  .'  (4) 
When  running  wires  across  private  fields  on  wooden  poles,  is  there 
any  limit  enforced  to  the  distance  apart  of  the  poles  .'  (.">■)  I  should 
also  be  glad  to  know  in  what  section  of  the  Electric  Lightmg  Act 
the  regulations  for  these  lines  are  given  in  full. 

*»  As  to  (1)  Rule  7  of  the  Regulation  made  by  the  Board  of 
Trade  for  securing  the  safety  of Ohe  public  pursuant  to  the  Electric 
Lighting  Acts,  1.^82  to  1909,  provides  that  service  lines  from  over- 
head lines  shall  be  led  as  directly  as  possible  to  insulators  firmly 
attached  to  some  portion  of  the  consumer's  premises  which  is  not 
accessible  to  any  person  without  the  use  of  a  ladder  or  other  special 
appliance.  Every  portion  of  any  service  line  which  is  outside  a  buUd- 
ing,  and  is  within  7  ft.  from  the  building,  shall  be  efficiently  pro- 
tected by  insulating  material.  Rule  18  of  the  Regulations  made 
pursuant  to  the  Electric  Lighting  Act,  1388,  is  in  very  much  the 
same  terms.  It  will  be  seen  that  any  service  line  withm  .  ft.  must 
be  insulated.  As  to  (2)  the  refrulations  referred  to  do  not  say 
whether  the  tervice  lines  must  be  insulated. 
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(0)  The  regulations  above  referred  to  appear  to  be  silent  as  to  the 
distance  between  mural  supports,  but  it  is  presumed  that  the  limit 
of  distance  can  be  calculated  from  the  regulation  as  to  the  factor 
of  safety.  'Rule  17  :  The  factor  of  safety  shall  be  overhead  lines 
at  least  five,  and  for  wooden  poles  at  least  ten,  and  for  iron  and 
steel  structures  at  least  six,  taking:  the  maximum  possible  wind 
pressure  at  ;>0  lb.  per  sq.  ft.  No  addition  need  be  made  for  a 
possible  accumulation  of  snow.' 

As  to  (4)  the  reg:ulations  provide  that  "  the  interval  between 
any  two  wooden  poles  used  singly  as  supports  for  an  overhead 
line  shall  not  exceed  200  ft.  ;  provided  that  where  the  line  makes 
an  angle  at  any  such  pole,  the  interval  between  that  and  the  next 
pole  shall  not  exceed  l.'>0  ft.  In  the  case  of  supports  other  than 
single  wooden  poles,  the  intervals  between  the  supports  shall  be 
such  as  may  be  prescribed  by  the  Board  of  Trade. 

As  to  (5),  the  "regulations  "  in  question  are  not  part  of  any  Act 
of  Parliament,  but  are  made  by  the  Board  of  Trade  under  powers 
conferred  upon  them  by  the  Electric  Lighting  Acts.  A  copy  can 
be  obtained  from  the  King's  printers  for  a  small  sum. 


NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT  YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Eleotrioal  Patent  Agents,  286,  High  Eolborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 


23,681.  "  Device  for  holding  and  adjusting  the  position  of  electric  lamps  for 
use  on  boats  and  for  submarine  purposes."    A.  Barnes.    October  20th. 

23,715.  "  Elements  for  electric  heating  devices  or  radiators."  R.  A.  B 
Paget.    October  20th. 

23,720.  "  Eleotrioal  resistances  and  resistance  thermometers."  W.  J 
Mellersh-Jackson.    (H.  N.  Packard.)    October  20th.    (Complete.) 

23,728.  "  Radiating  system  for  signalling  by  electric  waves  from  aeroplanes.' 
Signal  G.m.b.H.  October  20th.  (Addition  to  736/13.  Convention  date,  No 
vember  27th,  1912,  Germany.)    (Complete.) 

23,739.  "  Contact-breaker  for  magneto-electric  ignition  apparatus."  Union 
WERK  Mea  G.m.b.H.  October  20th.  (Convention  date,  December  5th,  1912, 
Germany.)    (Complete.) 

23,741.  "Substance  for  use  in  processes  for  electro-plating  non-metallic 
objects."    L.  Waltispdrger  and  C.  A.  RivoAL.    October  20t)h, 

23,754.  "Brushes  for  electric  contacts."  J.  E.  Colas  and  Eoc.  d'Electricite 
NiLMELioR,  October  20th.  (Convention  date,  November  26th,  1912,  Belgium,) 
(Complete.) 

23,774.  "Electrical  fuse  or  cut-out."  E.  W.  Adams  and  W.  Emmott. 
October  21st. 

23,845.    "  Incandescent  electric  lamps."    C.  A.  Harrison.    October  2l8t. 

23,867.  "  Rocker-arms  and  brush-holdeis  for  use  on  electrical  motors  and 
generators."    J.  Leech.    October  21st. 

23,892.  "Construction  of  electrically-heated  stove."  H.  B.  Bodtter. 
October  22nd. 

23,897  "  Hot-plates  and  the  like  electrical  heating  devices."  G.  Cooper. 
October  22nd, 

23,903.  "  Starting-switches  for  electric  motors."  J,  L.  Wakby  and  H.  C. 
Parsons.    October  22nd. 

23.916.  "Magneto-ignition  apparatus  for  internal-combustion  engines." 
N.  P.  Holder.    October  22nd, 

23.917.  "  Time-limit  devices  and  their  applications."  J.  Roothaan  and 
Ferranti,  Ltd.    October  22nd. 

23,950.  "Insulators."  M.  Hentschel  and  Porzellanfabrik  Hentschel 
AND  MuLLER.    October  22nd.    (Complete.) 

23,959.  "  Electrodes  for  use  in  the  production  of  nitric  oxide."  C.  Rossi. 
(Convention  date,  October  22nd.  1912,  Italy.)    October  22nd.    (Complete.) 

23,976.  "  System  of  automatic  electrical  signalling  for  railway  trains."  W. 
HiLEY.    October  23rd. 

24.006.  "  Treatment  of  sewage  by  electrolysis."  J.  W.  Simson,  October 
23rd. 

24.007,  "  Electric  controlling  switchgear."    E.W.Adams,    October  23rd. 

24.025.  "Apparatus  for  automatically  regulating  electric  circuits."  H, 
Leitner.    October  23rd. 

24.026.  "  System  of  regulation  and  control  for  electric  circuits,"  H. 
Leitner.     October  23rd. 

24.028.  "  Manufacture  of  turgsten."    C.Gladitz.    October  23rd. 

24.029.  "  Manufacture  of  incandescent  electric  lamps."  C.Gladitz.  October 
23rd. 

24,041.  "  Telephone  systems."  Automatic  Telephone  Mancfacturing  Co., 
Ltd.    (Automatic  Electric  Co.,  Ltd.,  United  States.)    October  23rd. 

24,054.  "  Starting  switches  for  electric  motors."  V.  G.  Middleton,  F. 
Farndon  and  D.  K,  Morris.  (Divided  application  on  26,912.  Novomber  22nd.) 
October  23rd. 

24,074.  "Automatic  safety  shunting  devices  for  electric  arc  lamps."  A.  H. 
Railing  and  A.  E.  Angold.    October  24th. 

24,089. 
Parker. 


"  Electrically-lighted  advertising  apparatus. 
October  24th. 


G.  Forster  and  8.  E. 


24,117.  "Oil  insulated  electrical  apparatus  such,  for  instance,  as  trans- 
formers." SiEMENs-ScHucKERTWERKE  G.m.b  H,  (Convention  date,  October 
2Jth,  1912,  Germany.)    October  24th.    (Complete.) 

24,126.  "  Geared  alternating-current  electric  motors."  Siemens- 
ScHUCKERTWERKE  G,m,b.H.  (Convention  date,  October  24th,  1912,  Germany.) 
October  24th.    (Complete.) 

24,130.    "Electric  candle  lamp."    H.  Garde.    October  24th.    (Complete.) 

24,148.  "  Masts."  Marconi's  Wireless  Telegraph  Co.,  Ltd.,  and  A. 
Gray.    October  24th.    (Complete.) 

21,162,  "Oil  transformers."  H.  Weiss.  (Convention  date,  October  26lh, 
1912,  Austria.)    October  24th.    (Complete.) 

24,165.  "Manufacture  of  sparking  plugs."  K.  E.  L.  Guinness.  October 
24  th. 

24,191.    "Dynamo-electric  machines."    F.M.Lewis,    October  25lh. 

24,198.     "  Electric  switches."     V.  Hoj'e.     October  25th.     (Complete,) 

24.204.  "Electric  tail-light  showing  icd,  for  use  on  cjcles  and  motor- 
cycles."   L.  H.  Sacre.     October  25th, 

24,212.  "Conversion  of  alternaiing  electric  current."  A.  Scherbiu.s. 
(Convention  date,  October  25th,  1912,  Qeimany.)    October  25th.    (Complete.) 

24,-19,  "  Control  of  electricity  for  lighting  vehicles."  Q,  Inrig  and  G. 
Inrig,  Ltd.    October  25th. 

24,221.    "  Electrical  contact  devices."    J.  E.  Taylor.    October  25th. 

24,226.  "  Safety  device  for  use  in  connection  with  electric  motors."  W. 
Rogers  and  J.  8.  Davies.    October  25th.    (Complete.) 

24,246,  "Electric  incandescence  filament  lamps,"  J.  R,  Quain.  October 
25th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  In  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  286,  High  Holborn,  W.C,  and  at 
Liverpool  and  Bradford  ;  price,  post  free,  9d.  (in  stamps). 


1912. 


i 


Conversion   of   Electric   Energy.     W,    A,    Price.     22,624.     October    8rd. 

(Cognate  application  22,542,  1912.) 
Manufacture  of  Metal  Filaments.    Pope's  Electric  Lamp  Co.     (Trenzen.) 

22,548.     October  3rd. 
Circuit   Connection    for    Electrical    Installations   with    Mixed   Loads. 

Landis  &  Gyr  (Firm  of).    22,591.    October  4th.    (October  12th,  1911.) 
Means  for  Signalling  and  Controlling  Apparatus  by  means  of  Electrical 

Oscillations    in    Electric    Supply    Mains.       A,    C.    Brown.      22,649. 

October  4th , 

Controlling  Devices  for  Electric  Motors,    A.  H.  Curtis,  A.  H.  Mackley 

and  Adams  Manufacturing  Co.    22,747.     October  5th. 
Electric  Signalling  SYniEMS  for  Railways  and  the  like.     C.  W.  Ward. 

22,833.    October  7th. 
Production  OF  Ozone.    J.  R.  Quain.    22,854.    October  7th. 
Electric  Arc  Lamps.    F,  B.  Cannock.    22,952.    October  8th. 
Electric  Distribution  Fuse  Board.    H.  B.  Prentice  and   H.  Atlay.    23,0U 

October  9th. 

Electric  Heating  and  Cooking  Apparatus.    R.  F,  Venner.    23,082,    October 

9th. 
Method  of  and  Means  for  Electrolytioally  Depositing  Metal  upon  the 

Interior  op  Tubes  and  other  Hollow  Articles  or  the  like.    G.  P.  M. 

Lee  and  W.  A.  Brame.    23,096.    October  lOth. 
Telephonic  Receivers.    A.  Marr.    23,240.    October  11th. 
Electric  Ignition  Apparatus  for  Internal  Combustion  Engines.   H.  Leitner. 

23,430.    October  14th. 

Electrical  Heating  Apparatus,  more  especially  Vuloanizers.    H.  B.  Nash. 

23,451.    October  14th. 
Process  for  the  Manufacture  of  Chemically  Pure  Tungsten.   C.  H.  Fischer. 

23,475.     October  14th. 
Electric  Motor  Control  Systems.    British  Thomson-Houston  Co.    (General 

Electric  Co.)    23,694.    October  15th. 
Trolley  Poles  for  Tram  and  like  Cars.    A.  K.  McQuade.    23,639.    October 

16th. 
Clips  for  Anchoring  Electric  Trolley  Wires  for  Tramways  and  the  Like. 

A.  Welsh.    24,522.    October  26th.    (Cognate  Api)lication  6,296, 1913.) 
Apparatus  for  Periodically  Testing  Electric  Currents.    C.  Smith.    24,960. 

October  31st. 

Heating  or  Lighting  Apparatus.    H.  J.  C.  Forrester.    (Rector  Gas  Lamp  Co.) 

25,318.    November  5th. 
Electric  Arc  Lamps,    British  Thomson-Houston  Co,    (General  Electric  Co.) 

28,122,     October  5th. 

Electric  Motor-Meters.     British  Thomson-Houston    Co,   and    F.    Holden. 

28,227.    December  6th. 
Contact  or  Commutating  Devices  for  Electricity  Meters.    S.  H.  Holden 

and  Chamberlain  &  Hookham,  Ltd.    28,316.    December  9th. 
Electric  Telephones.    L.  G.  Hammer.    29,036.    December  17th. 


1913. 

Means  for  Collectively  Actuating  and  Controlling  Alternating-Current 
Motors.    J.  L.  Routin.    736.    January  9th. 

Methods  and  Apparatus  for  Producing  Elongated  Electric  Arcs.    F.  H.  A. 

Wielgolaski.    2,165.    January  27th. 
Method  and  Apparatus  fob  the  Production  of  JIlongated  Electric  Arcs 

FOR  the  Treatment  of  Gases.     F.  H.  A.  Wielgolaski.     2,214,    January 

27th. 
Electrical  Advertising  Signs,  Devices   or  the   like.     L.  Martin  and  G. 

Nixey.    3,562.    February  11th. 
Devices  for  Packing  Eugs,  Incandescent  Lamp  Bulbs  and  other  Breakable 

Articles.    J.  B.  Wairen.    3,591.    February  11th. 
Electrically  Heated  Apparatus.    E.  C;  R.  Marks.    (Landers,  Frary  &  Clark.) 

March  3rd. 
Protective    Devices  for   Electric   Circuits.     E.  E.  F.  Creighton.    5,662. 

March  6th.    (May  2na,  1912.) 
Arc  Light  Electrodes.    Geb.  Siemens  <S:  Co.    7,108.    March  25th.     (March 

28th,  1912.) 
Number  Impulse  Instruments  for  Automatic  Telephone  Systems.    Siemens 

and  Halske  Akt.-Ges.    7,530.    March  81st.    (March  29th,  1912.) 
Electric  Conduits.    P,  S.  RippiLgille  and  F,  L,  Broughton,    7,931,    April  4th. 
Electric  Switches.    Voigt  &  Haeffner  Akt.  Ges.    8,409.    April  9th,    (July  8th, 

1912,) 
Electrolytic  Electricity  Meters.    Sohott  &  Gen.    10,512.    May  6th,    (June 

10th,  1912;  Addition  to  14,i88,  1S09.) 
Controllers  for  Electric  Motors  and  like  Apparatus.    G.  Ellison  and  M. 

H.  R.  Mueller.    12,882.    June  4th.    (Divided  application  on  22,959,  October 

8th,  1913.) 
Apparatus  for  Covering  the  Silvering  of  Glass  by  the  Galvanic  Deposition 

OF  A  Protecting  Metal.    J.  J.  Declere,  A.  L.  E.  Gresy  and  G.  Pascalis. 

18,109.     (June  27th,  1912.) 
Submarine  Electric  Leakage  Teleorafht.    Signal  Ges.    13,919.    June  16th. 

(June  5th,  1912.) 
Electric  Transformer  Furnace.    J.  Bally.    16,011,    June  11th.    (July  12(h, 

J912.) 
Switches  op  the  Tumbler  Kind,    W.  J.  Chsrles.    16,151,   July  14th.    (Divided 

application  on  22,477, 1912.    April  8rd,  1913.) 


Metropolitan   Association   of   Electric   Tramways 

Managers. — A  meeting  of  the  members  of  the  above  Association 
was  held  on  Friday,  the  lUst  ult.,  at  the  Municipal  and  County 
Club,  Whitehall  Court,  Whitehall,  S.W.,  when  the  following  were 
present : — Messrs.  Ullmann  (East  Ham"),  Bruce  (L.C.C.),  Coveney 
CErith),  Schofield  (Ley ton),  Harvey  (Ilford),  Moflfet  (West  Ham), 
Hammond  (Metropolitan  Electric),  Mason  (South  Metropolitan), 
and  Goodyer  (Croydon),  hon,  secretary.  Letters  of  inability  to 
attend  were  received  from  Messrs.  Fell  (L.C.C),  Stokes  (Bexley) 
and  Bruce  (Dartford).  Messrs.  Ullmann  and  Coveney  were  re- 
elected chairman  and  vice-chairman  respectively,  and  Mr.  Goodyer 
was  re-elected  hon.  secretary. 


THE 


EXjIBOT'I^IO^A.Xj    iR^E^IE^W- 


Vol.  LXIIU. 


NOVEMBER  14,  1918. 


No.  1,877 


ELECTRICAL   REVIEW. 


ELECTEICITY    IN     MINES. 


Vol.  LXXIII.] 


CONTENTS :  November  14, 1918. 


[No.  I,b77. 
Page 
...  7(;9 
...  770 
...  77U 
...     771 


Electricity  in  Mines  

The  Diesel  Accidents  ...        

Rabber  ...         ...         ...         ...         ...         ... 

Canadian  Electrical  Trade 

The  Electrical  Exhibits  at  the  Olympia  Motor  Car  Exhibition, 

by  C.  J.  Webb  (;//«*•.) 771 

Correspondence — 

The  Travelliner  Representative         77.) 

Pressure  Regfulation ...         773 

The  Value  of  a  Sense  of  Proportion            774 

A  Call  to  the  Soil        774 

Electric  Clocks...         774 

Canadian  Electrical  Trade     774 

No  Reflection  Intended          ...         ...         ...         ...         ...  777 

Remarkable  Motor  Records ...  777 

Remarkable  Motor  Records  ((7^ i/*-.)         778 

Steam  Boiler  Working  in  Electrical  Power  Stations,  by  J.  W. 

Jackson  (tW«.v.) ...  779 

li6^ai ...         •••         ...         *.«         *•*         t*.         ..I         •**         ...  I  y-\j 

Basiness  Notes        ..t~      ...        ...        ...        ...        ...        ...  781 

The  Late  Sir  William  Preece,  K.C.B.,  F.R.S.      ...     * 788 

Sir  William  Preece,  by  Sir  John  Gavey  iillus  ) 789 

A  Norwegian  Hydro-Electric  Plant  (^illits.)        ...         ...         ...  790 

A  Brighton  Hotel  Kitchen  (illus.)           ...         ...  792 

^ 0 ues             ...         ...        ...         ...         ...         ...         ...         ...  '  .'^ 

Uity  ^otes     ...        ...        ...        ...        ...        ...        ...        ...  lui 

Stocks  and  Shares    ...        ...         ...         ...         ...         ..•         ...  800 

Market  Quotations 800 

Share  List  of  Electrical  Companies         801 

Electrical  Accidents  in  Mines       ...        ...  BOH 

Table  showing  Agregate  Electrical  Horse-Power  in  Mines  in 

the  United  Kingdom       ...         ...         ...         ...  804 

The  Art  of  Travelling,  by  S.  W.  Wilkins            805 

American   Methods   are   not  suitable  for  Biitish  Condition?, 

by  A.  Hugh  Seabrook     805 

An  Electrostatic  Oscillograph       ...         ...         ...         ...         ...  807 

New  Electrical  Devices,  Fittings  and  Plant  Villus.')      808 

Institution  of  Electrical  Engineers         ...  809 

The  British  Standard  Specification  for  Consumers'  Electric 

Supply  Meters,  by  S.  H.  Holden          810 

Our  Legal  Query  Column 811 

Foreign  and  Colonial  Tariffs  on  Electrical  Goods         811 

New  Patents  Applied  For,  1913 812 

Abstracts  of  Published  Specifications     812 

Oontractcra'  Column  ...        Advertisement  pages  xxii  and  xxiv 


The  ELECTRICAL   REVIEW. 

Published  every  FRIDAY,  Price  4d. 

T?ie  Oldest  Weekly  Electrical  Paper.        Established  1872. 

TO  CS  OBTAINED  BT  ORDEB  FBOM  ANY  NEWSAQEMI  IN  TOWN  OB  COUKTBTi 


OFFICE  1-4,   LUOOATE  HILL,  LONDON,   E.O. 

Telegraphic  Address :  " Aoeekay, London."     Code, ABO. 

Telephone  Nos. :  Holbom  933  ;  Centiral  4425  (Editorial  only). 

The  "  Electrical  Review  "  is  the  recognised  medium  t/f  the  Electrical  Trades,  and  hai 
by  far  the  Largest  Circulation  of  any  Electrical  Industrial  Paper  in  Great  Britain. 


Subscription   Hates.— Per  annum,  postage  inclusive,  in  Great  Britain^ 
198.  6d. ;  Canada,  jEI  Is.  8d.  ($5.30).    To  all  other  countries,  £1  10s. 
FOZ^SIOT^O-    A.G-EPJTS 


Adelaide  :   Messrs.  Atkinson  &  Co., 

Gresham  Street. 
Auckland,  N.Z.  :    Gordon  &  Gotch, 

Albert  Street;     The    Mining    and 

Engineering  Review,  16,  Pahnerstou 

Buildings,  Queen  Street. 
Berlin  :     Asher   &    Co.,  Unter  den 

Linden ;    Speyer  &  Peters,  Unter 

den  Linden  43,  N.W.  7. 
Brisbane:  Gordon  &  Gotch,  Queen  St. 
CiiuisTCHURCH,  N.Z.:     Gordon    and 

Gotch,  Manchester  Street. 
DuNEDiN,    N.Z.:    Gordon    &   Gotch, 

Princes  Street. 

JOHANNESBDRQ,      CAPETOWN,      BLOEM- 

FONTEIN,     Durban,     Port    Eliza- 
beth, &c, :    Central  News  Agency, 
Ltd. 
Launceston:     Gordon   &  Gotch, 
Cimitiere  Street. 


Mewjournk  :  The  Mining  &  Engi- 
neering Review,  90,  Wil!iam  Street; 
Gordon  &  Gotch,  Queen  Street, 

Milan  :  Fratelli  Treves. 

New  York:  D.  Van  Nostrand,  25,  Park 
Place. 

Paris  :  Boyveau  &  Chevillet,  22,  Bue 
de  la  Banque. 

Perth,  W.A.  :  Gordon  &  Gotch, 
William  Street. 

Rome  :  Loesclier  &  Co.,  Corso 
Umberto  V  307. 

SvDNEY :  The  Mining  &  Engineering 
Review,  273,  George  Street;  Gordon 
and  Gotch,  Pitt  Street. 

Toronto,  Ont.  :  Wm,  Dawson  &  Sons, 
Ltd.,  Manning  Chambers;  Gordon 
and  Gotch,  132,  Bay  Street. 

Wellington,  N.Z.  Gordon  &  Gotch, 
Cuba  Street. 


Cheques  and  Postal  Orders  (on  Cliief  Office,  London)  to  be  made  payable  to 
The  Electrical  Review,  and  crossed  ''Loudon  City  and  Midland  Bank, 
Newgkte  Streat  Branch," 


[ 


Wp:  give  on  another  pa<,'e  a  table  showing  the  ui^grt-gaUj  el»:ctri- 
cal  horse-power  in  British  and  Irish  tnine.s,  compiled  from  the 
reports  of  II. M.  Inspectoru  of  Mines  for  the  eight  divisioiu. 

From  this  it  will  be  seen  that  Scotland  leads  the  way 
in  the  number  of  collieries  which  have  installed  electricity  as 
well  as  in  the  amount  of  power  plant  installed  undergroand, 
though  this  district  is  much  below  South  Wales  when  the 
totals  of  underground  and  surface  plant  are  taken  t^^ether, 
that  of  the  latter  amounting  to  no  less  than  14'.i,39:i  n.i'., 
against  a  total  of  98,357  h.p.  for  Scotland. 

It  is  not  a  :ittle  remarkable  how  rapidly  the  development 
of  electricity  has  taken  place  in  South  Wales,  especially  with 
regard  to  winding,  ventilation,  haulage  and  underground 
pumping.  The  district  is  undoubtedly  the  wealthiest  of 
our  coalfields,  aud  could  best  of  all  afford  to  continue 
working  with  steam  and  compressed-air  plant  ;  bat  as 
enormous  sums  have  been  spent  In  putting  down  central 
stations  for  generating  power,  it  follows  that  substantial 
economy  in  working  must  have  been  demonstrated. 

The  same  thing  has  been  experienced  in  Scotland,  but  mainly 
with  regard  to  underground  work,  such  as  haulage,  pnmping, 
and  coal  cutting  (portable  machinery),  the  latter  item  being 
remarkable  when  compared  to  all  the  other  districts. 

Probably,  however,  the  most  difficult  case  to  understand  is 
that  of  the  two  North  of  England  districts  of  Newcastle  and 
Durham.  In  total  h.p.  these  two  districts  are  below 
either  South  Wales  or  Scotland,  yet  there  is  at  hand  a  public 
supply,  much  of  which  is  generated  from  waste  heat,  viz.,  that 
of  the  Newcastle-upon-Tyne  Electric  Supply  Co.  and  the 
various  companies  associated  with  it,  who  are  able  to  supply 
energy  at  rates,  if  not  below,  at  least  eijual  to  what  it 
could  be  generated  for  at  the  colliery  itself.  They  are  also  the 
oldest  mining  districts  not  only  in  this  country,  but  in  the 
world,  and  if  economy  is  needed  anywhere  it  certainly  is 
necessary  here.  It  is  true  that  the  number  of  collieries  in  the 
two  districts  is  less  than  in  either  Scotland  or  South  Wales, 
the  totals  being  for  Scotland  520 ;  Newcastle,  24  G  : 
Durham,  248:  and  South  Wales,  622.  Of  these,  SC 
mines  in  Cumberland  must  be  deducted  from  Newcastle, 
which  are  included  in  that  district,  and  seven  mines  from 
the  Durham  district  which  are  outside  the  Supply  Co.'s 
area,  so  that  we  have  in  Northumberlrnd  129  collieries, 
and  in  Durham  (including  the  Cleveland  iron  mines) 
319,  or  together  a  total  of  448  mines  and  collieries,  80  per 
cent,  of  which  could  probably  be  easily  supplied 
by  the  electricity  supply  companies.  There  is  ample 
room  for  the  development  ot  electric  winding,  and 
if  it  pays  in  South  Wales,  where  the  initial  expenditure 
included  the  generating  stations  in  most  cases,  surely  it  ought 
to  pay  in  these  two  counties  where  there  is  only  the  cost  of 
the  motors  to  consider  ;  it  is  not  even  necessary  tx>  install  a 
complete  new  winder,  as  in  most  cases  the  present  drums  can 
be  utilised,  and  if  the  silly  prejudice  against  gearmg  were 
removed,  the  operation  of  conversion  would  be  a  simple  one, 
and  smaller  motors  with  higher  efficiency  might  be  installed 
with  very  profitable  results. 

In  Cumberland  also  there  would  appear  to  be  ample  oppor- 
tunity for  the  development  of  electricity,  especially  seeing 
that  there  are  a  number  of  collieries  with  waste  heat  from 
coke  ovens.  There  are  39  collieries,  with  a  combined  out- 
put of  2,133,503  tons  of  coal,  yet  only  12  collieries  have 
installed  electricity,  and  this  only  to  the  extent  of  2,974  h.p., 
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none  of  whicL  is  applied  to  either  winding  or  ventilation, 
and  only  473  h.p.  to  underground  haulage. 

One  might  also  have  expected  greater  development  in  the 
Yorkshire  district,  seeing  that  there  were  at  work  in  1!)12  no 
fewer  than  030  pits,  of  which  317  only  have  electrical  plant. 
Of  the  317,  G4  are  in  Derby,  43  in  Nottingham,  and  210  in 
Yorkshire,  the  total  number  of  mines  being  in  Derby  155, 
Nottingham  57,  and  Y'orkshire  417,  so  that  nearly  80  per 
cent,  of  the  owners  in  Nottingham  have  recognised  the 
advantages  of  electricity,  the  ihighest  percentage,  we  believe, 
for  any  county  in  the  British  Isles.  Many  of  the  collieries 
in  Derby  are  poor,  as  the  whole  output  for  the  155  mines 
was  only  15,468,880  tons,  valued  at  £5,8t)9,G85,  as  com- 
pared with  an  output  in  Nottingham  of  11,122,832  tons, 
valued  at  £4,241,499,  for  only  57  collieries. 

It  is  in  the  Doncaster  district,  however,  in  Yorkshire, 
that  the  greatest  development  may  be  expected,  as  very 
large  collieries  are  being  established,  each  capable  of  pro- 
ducing at  least  1,000,000  tons  a  year.  It  certainly  seems 
a  pity  that  the  coal  owners  in  this  area  have  not  combined 
for  their  mutual  benefit  in  the  establishment  of  a 
central  generating  station,  and  the  adoption  of  electricity 
for  all  the  operations — including  winding — incidental  to  the 
working  of  the  colliery. 

There  are  555  mines  in  the  Southern  Division,  299  of 
which  are  in  Staffordshire,  which  is  the  greateat  coal-pro- 
ducing centre  in  the  division,  though,  of  course,  great  hopes 
are  still  held  out  for  Kent,  which,  at  present,  is  the  least. 
In  Kent  there  are  7  mines  which  produced  1,099  tons, 
valued  at  exactly  £1,099,  or  £1  per  ton,  and  we 
very  much  question  whether  any  of  the  shareholders 
would  get  a  scrap  of  profit  at  this  price.  It  proves,  how- 
ever, that  there  is  coal  in  Kent,  but  it  takes  a  lot  of 
getting  !  A  lot  of  other  people  besides  ourselves  wonder 
why.  Three  of  the  mines  have  electricity  established 
mainly  for  pumping  water  out  of  the  pits,  and  we  hope  it 
will  prove  of  such  good  service  that  later  on  it  will  be  used 
for  winding  coals  out  of  the  pits,  and  at  £1  a  ton. 


„  In  connection  with  this   matter,  there 

The  Diesel 

Accidents        ^^^   followed   considerable    discussion   on 

the  Bray  and  other  accidents  since    the 
issue  of  the  Official   Report.     In  the  report,  and  by  some 
who    have     entered     into     the    discussion    since    it    was 
published,   our   contention,   expressed   at  the   time   of   the 
Bray  explosion,  that  there  should  be  a  check  or  refiux  valve 
in  the  blast  air  pipe  has  been  doubted.      The    Inspector 
seemed  to  think  that  a  reflux  valve  might  stick  fast,  and  so  be 
useless.     But  even  if  it  does  stick  open  and  allow  one  explo- 
sion, this  does  not  mean  that  the  valve  has  caused  the  explosion, 
for  the  valve  is  just  then  in  the  position  of  a  plain  un- 
checked pipe.     And  for  one  stick-fast  permitting,  by  not 
preventing,  an  explosion,  there  might  be  two,  or  twenty-two, 
occasions  when  the  valve  would  not  stick  fast,  and  would 
prevent  an  accident.     It  can  never  be  known  how  many 
accidents  are  prevented  by  a  safeguard,  but  it  is  usually  well 
known  when  a  safety  appliance  fails  to  act.     Safety  valves 
often  stick  fast,  but  we  never  yet  heard  this  awkward  fact 
put  forward  as  an  excuse  for  not  applying  safety  valves  to 
boilers.     On  the  contrary,  it  is  the  reason  why  iiro  safety 
valves  are  alwajs  apphed,  for  by  the  theory  of  chances  the 
two  are  unlikely  to  stick  at  the  same  time,  especially  when 
there  is  reasonably  careful  attendance  and  the  rule  for  daily 
testing,  by  making  a  valve  blow,  is  carried  out. 

One  writer  says  the  check  valve  would  be  blown  in 
pieces  by  the  excessive  pressure.  A\'hy  should  it  be  ? 
Let  it  consist  of  a  steel  or  bronz3  ball  held  freely  in  a 
suitable  retainer  inside  a  stout  steel  casing,  and 
it  is  not  likely  to  be  burst.  If  also  the  junction 
pipe  is  of  copper  from  the  retainer  to  the  engine 
and  of  solid-drawn  steel  from  the  retaining  valve  to  the 
blast  vessel,  the  chances  are  that  the  copper  pijic  will  burst, 
and  the  blast  vessel  will  blow  its  pressure  away  harmlessly 
through  the  reflux  valve,  which  if  a  ball  should  scat  itself  by 
gravitation,  by  a  vertical  rather  than  a  horizontal  movement. 
A  lesson  to  be  learned  is  that  the  blast  pipe  should  be  long, 


and  that  the  air  blast  pressure  should  not  be  used  when 
low,  even  though  it  may  act,  for  there  is  little  doubt  that 
occasionally  the  pressure  in  the  engine  cylinder  has  gone  a 
long  way  beyond  5(»0  lb.,  especially  when  oxygen  has  been 
employed — a  thing  that  is  hardly  likely  to  occur  in  the 
future,  now  that  a  belated  publicity  has  been  given  to  the 
very  serious  accidents  already  caused  by  its  use.  As  to  the 
danger  of  blowing  to  pieces  a  small  reflux  valve,  what  of 
the  still  greater  danger  of  exploding  the  larger  casing  of  the 
labyrinth  which  it  has  been  suggested  should  be  employed 
instead  to  check  the  progress  of  a  flame  through  the  blast 
pipe.  The  labyrinth  may  be  eflicacious  and  based  on  sound 
principles,  but  it  can  hardly  be  rated  as  a  positive  piece  of 
apparatus  such  as  a  reflux  valve  is,  up  to  the  limit  of  its 
strength  against  disruption.  The  larger  article  will  be  the 
more  likely  to  be  burst,  but  a  stout  reflux  valve,  with  a  ball, 
is  easily  made  stronger  than  the  copper  pipe,  which  at  Bray 
seemed  to  burst  before  the  air  vessel,  for  we  read  of  a  blue 
flame  bsing  seen  to  run  along  it. 

Nothing  so  far  has  been  advanced  in  the  controversy  to 
make  it  otherwise  than  essential  to  place  one  refiux  valve,  if 
not  two,  in  the  course  of  the  blast  pipe,  for,  as  said  above, 
it  cannot  cause  accident,  and  though  it  might  fail  on 
occasion  like  any  other  mechanical  appliance,  it  would 
generally  act.  Obviously,  the  ball  should  have  a  short 
lift,  and  should  not  be  able  to  get  far  away  from  the  direct 
vertical  above  its  seating. 


Rubber. 


The  rubber  market  has  lately  drifted 
on  to  quieter  Imes,  there  being  consider- 
ably less  doing  in  shares,  where  comparative  somnolence  has 
prevailed,  and  the  rot  in  prices  has  been  checked  even 
though  the  outlook  has  not  materially  improved. 
The  better  class  of  shares  seems  now  to  be  fairly  steady,  but 
at  prices  terribly  below  those  of  the  boom  period,  and  there 
is  very  little  chance  of  any  substantial  part  of  the  deprecia- 
tion being  recovered,  at  all  events  until  fundamental  con- 
ditions of  the  industry  assume  a  very  different  appearance 
from  those  of  to-day.  Nevertheless,  the  position  as  a  whole 
has  steadied  itself  a  little,  and  it  is  the  fond  hopes  of  the 
optimists  that  things  are  now  heading  towards  a  small 
revival  in  the  confidence  which  for  so  long  has  been  con- 
spicuously missing  from  the  market.  At  the  plantation 
rubber  auctions  held  at  Mincing  Lane  every  fortnight,  the 
tendency  lately  has  been  steadier,  and  it  really  almost 
appears  as  if  prices  had  touched  bottom  or  near  it.  Truly 
there  cannot  be  much  further  depreciation,  for  at  current 
selling  rates  plantation  companies  cannot  in  many  cases  live, 
and  failing  a  recovery  to  a  better  figure,  it  can  be  only  a 
matter  of  time  before  estates  are  abandoned,  while  the 
reconstruction  of  companies  will  be  rendered  inevitable. 

Already  this  reconstruction  process  has  been  unpleasantly 
in  evidence,  and  it  is  not  yet  done  with  by  any  means.     It 
is   in  order  to  help  matters  along  that  there  has  been  so 
much  discussion  recently  as  to  the  formation  of  an  organisa- 
tion for  the  purpose  of  putting  the  selling  arrangements  of 
the  various  producing  companies  upon  a  different  and  sounder 
basis.      It  niay  be  taken  for  granted  that  wild  rubber  at 
to-day's  prices  is  doomed.       So  far  as  Brazil  is  concerned, 
rubber  cannot  be  produced  there  at  anything  like  to-day's 
selling  prices  of  plantation,  and  though   Para  material  is 
held  for  a  premium,  it  is  doubtful  if  this  can  persist,  for 
there  is  a  growing  belief  in  plantation  rubber  being  much 
cheaper  intrinsically  than  wild  Para,  and  if  this  extends  far 
it  will  not  be  long  before  the  outlet  for  the  wild  product  is 
narrowed  further.       Already  it  has  been  cut  down  pretty 
considerably  in  one  way  and  another,  and  any  fresh  inter- 
ference with  its  uses  might  have  a  rather  sharp  effect.      It 
is  almost  impossible  for  economies  to  be  introduced  into  the 
collecting  of  wild  lubber  in  the  Amazon  A^alley,  hence  any 
material  reduction  in  the  costs  of  procuring  this  description 
of  material  is  rather  improbable,  but  it  is  (juite  possible  for 
considerable   cutting  down   to   be  made  in  respect  to  the 
cultivated  product. 

All  efforts  are  now  being  bent  to  this  end,  and  some  tan- 
gible result  will,  no  doubt,  be  effected.  There  is  a  wide 
diff'crence  between  the  costs  of  the  producing  companies  in 
the   Middle   East,    and  there  can   be  no  doubt  that   the 
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balance  sheets  of  the  better  manaj^ed  and  lower  cost  properties 
are  receiving  the  very  closest  attention  from  the  directors  of 
the  hifijher  cost  properties  with  a  view  to  the  reducing  of 
costs.  Anything  that  can  be  done  to  phice  costs  upon  a 
permanently  lower  basis  deserves  the  whole-hearted  support 
of  the  trade,  for  it  is  only  by  bringing  these  down  to  a 
minimum  that  the  consuming  trades  can  be  permanently 
encouraged  to  increase  and  develop  along  the  most  favour- 
able lines.  One  brighter  spot  is  the  somewhat  improved 
condition  of  affairs  in  the  United  States.  The  general 
depression  of  the  rubber  market  has  been  in  no  small  part 
the  direct  result  of  troubles  in  the  United  States  manu- 
facturing centres,  notably  in  Akron,  in  Ohio,  the  largest 
rubber-consuming  area  of  Xorth  America.  In  this  city 
things  are  now  running  quite  smoothly  again,  and  those  on 
the  spot  look  for  a  steady  extension  in  manufacturing  opera- 
tions there,  though  no  doubt  allowance  must  be  made  for  the 
apparently  reactionary  state  of  general  trade  across 
the  Atlantic.  This  is,  of  course,  bound  to  hie  the 
rubber  market,  and  bring  about  a  temporary  restriction 
in  the  uses  of  the  commodity.  A  point  which  is 
bound  sooner  or  later  to  have  an  effect  upon  the  demand  for 
rubber  is  the  increasing  demand  met  with  for  the  employment 
of  a  greater  percentage  of  rubber  than  hitherto  in  so-called 
rubber  articles.  The  use  of  substitutes  of  all  sorts  in  rubber 
manufacturing  operations  was  fostered  to  an  enormous 
extent  by  the  excessively  high  prices  ruling  some  time  ago, 
and  the  trade  is  only  just  righting  itself  from  this  condition 
of  affairs.  At  anything  below  3s.  a  lb.  it  is  certain  that 
manufacturers  will  put  increased  quantities  of  rubber  into 
their  goods,  and  in  this  direction  the  probabilities  are  in 
favour  of  a  very  considerable  increase  in  consumption  apart 
altogether  from  the  opening  up  of  entirely  new  uses. 


Canadian 

Electrical 

Trade. 


I 


British  electrical  manufacturing  can- 
not fail  to  gain  from  the  close  investiga- 
tion that  the  Canadian  market  has  been 
receiving  from  the  minds  of  experienced 
and  up-to-date  authorities.  "VYe  have  no  need  of  reports  to 
impress  us  with  the  vastness  of  the  country  and  its  resources, 
or  to  tell  us  what  should  follow  the  great  inrush  of  popula- 
tion that  we  have  witnessed  in  recent  years.  But  we 
do  need  advice  from  men  on  this  side,  who,  knowing 
thoroughly  the  conditions  here  from  the  manufacturing 
standpoint,  and  being  possessed  with  a  passion  for  trade 
expansion,  are  able  to  spare  the  time  to  consider  the  problems 
of  the  position  in  the  very  centres  where  those  problems  are 
created.  When  Mr.  Hamilton  AVickes,  Ilis  Majesty's  Trade 
Commissioner  for  Canada,  was  collecting  his  material  on  the 
position,  he  entered  in  great  detail  into  the  organisation 
and  influence  of  the  National  Board  of  Fire  Under- 
writers of  the  United  States,  and  made  recommen- 
dations which  need  not  be  repeated  here— they  are 
so  well  known  to  everybody  who  is  interested 
in  the  Canadian  and  American  position.  Other  writers 
approach  the  matter  from  a  different  and  perhaps,  to  some 
extent,  specialised  electrical  standpoint,  and  we  welcome  all 
opinions,  for  it  is  only  by  the  most  complete  study  of  the 
position  from  every  point  of  view  that  the  most  satisfactory 
results  will  be  secured  for  the  future — and  it  is  the  future, 
perhaps,  more  than  the  immediate  present,  that  is  of  im- 
portance to  us  in  Canada.  This  week  we  with  pleasure 
throw  open  our  columns  to  a  valuable  communication  from 
Mr.  Plerbert  Berry,  in  which  he  exposes,  we  think  very  effec- 
tively, some  of  the  weak  places  of  the  I'nderwriters'  armour. 
He  does  not  so  much  concern  himself  in  this  letter  with  the 
questions  of  how  to  adapt  ourselves  to  the  conditions 
resulting  from  the  Underwriters'  control.  Tie  is  more  con- 
cerned to  show  that  the  Underwriters'  Code  is  itself  in  need 
of  amendment  in  the  interests  of  etticienry  and  safety. 
In  the  United  Kingdom  we  count  human  life  as  sacred, 
but  in  Canada  and  America  the  said  Code,  while  it  pays 
some  heed  to  fire  risks,  appears  not  to  recognise  the  life 
hazard.  Without  entering  further  into  the  question  now, 
we  would  commend  Mr.  Berry's  communication,  written 
from  a  mind  deeply  impressed  by  things  seen  on  his  recent 
visit  across  the  Atlantic,  to  the  serious  attention  of  all 
interested  in  the  subject,  and  we  invite  contributions 
thereon,  critical  or  otherwise,  from  others  of  our  readers. 


THE    ELECTRICAL     EXHIBITS    AT    THE 
OLYMPIA    MOTOR-CAR    EXHIBITION. 


By  CHAS.  J.  WEBB.  A.I.A.E. 


TiiK  general  consensus  of  opinion  is  that,  Tvere  it  not  for  the 
developments  in  an  electrical  direction,  there  would  f*  liul«* 
or  no  novelty  at  the  1013  Motor-Car  Exhibition  which 
opened  at  Olympia,  f.ondon,  W.,  on  Friday  last  week  !  \ot 
only  is  one  glad  to  se3  the  re-ap[>earance  of  the  electro- 
mobile — although,  it  is  true,  there  is  only  a  solitary  example, 
fin  Arrol-Johnston  coup<-  fitted  with  Kdison  l^attery—  bnt  on 
one  car — an  American,  by  the  way — there  is  an  electrically- 
controlled  change  speed  gear,  which,  by  many  people,  is 
regarded  as  the  forerunner  of  another  coming  great  change 
in  petrol  motor-car  design.  A  year  ago,  when  reviewing  the 
1!)12  Exhibition,  I  had  occasion  to  point  out  that  one  of 
the  principal  features  of  the  Show  was  the  rapid  develop- 
ment that  had  taken  place  with  regard  to  the  adoption  of 
electricity  as  the  medium  for  lighting  the  lamps  in  and  abont 
motor-cars.  Being  compelled  for  want  of  tine,  and  also 
space,  to  withhold  any  lengthy  remarks  on  this  part  of  the 
display  until  next  week,  it  must  suffice,  for  the  meantime,  to 
mention  that  the  tendency  in  favour  of  electric  illumination 
on  motor-vehicles  has  become  even  more  accentuated. 

Apart  from  lighting,  the  great  outstanding  feature  of  the 
current  Exhibition  is  the  large  number  of  electrical  devices 
that  have  been  brought  out  to  dispense  with  the  old  and 
crude  methods  of  starting  up  the  engines  of  petrol  cars  by 
means  of  a  handle  at  the  front  of  the  vehicle.  This  is  a 
departure,  the  lead  in  which  has  been  taken  by  American 
motor  and  electrical  engineers,  who,  encouraged  by  the 
motoring  public  on  the  other  side  of  the  Atlantic,  have  been 
producing  electrical  engine  starting  devices  for  two  or  three 
years  past.  As  a  matter  of  fact,  there  were  a  few  examples 
of  such  arrangements  to  be  seen  at  Olympia  a  year  ago,  bnt 
they  then  aroused  but  a  relatively  small  interest.  In  the 
12  months  that  have  since  elapsed,  it  is,  however,  apparent 
that  both  British  motor  engineers  and  British  motorists 
have  begun  to  take  a  keener  interest  in  the  question  of  elec- 
tric starters,  with  the  result  that,  as  already  mentioned, 
they  this  year  form  the  great  feature  of  the  Exhibition, 
being  shown  as  a  standard  part  of  the  equipment  of 
about  15  different  makes  of  cars,  and  offered,  as  an  extra. 
by  most  manufacturers,  should  purchasers  of  their  vehicles 
desire  the  same. 

Electricity  is,  of  course,  not  the  only  means  by  which 
engines  can  be  started  ;  there  have  been  various  other 
systems  introduced,  some  of  a  mechanical  nature,  using  racks 
and  wound-up  springs,  and  ye!  others  employing  compressed 
air  and  acetylene.  Judging  from  present  indications,  how- 
ever, it  would  seem  that  electricity  is  becoming,  if  it  has  not 
already  become,  the  most  favoured  method,  and,  of  course,  it 
is  the  only  one  with  which  I  propose  to  deal  in  the  columns 
of  the  Review\  The  moment  one  commences  to  inquire 
into  the  subject,  however,  so  it  is  found  that  considerable 
difference  of  opinion  exists,  even  among  electrical  engineers, 
as  to  the  'oest  means  of  solving  the  problem.  Where  an 
electric  motor  is  used  to  start  an  engine,  a  source  of  enei^y 
is,  of  couree,  necessary,  this  premising  the  installation  of  a 
battery  of  accumulators ;  a  second  premise  is  that  the 
frequent  charging  of  the  battery  from  a  public  or  private 
electricity  supply  main  being  practically  out  of  the  question, 
a  dynamo  driven  ir.  some  way  by  the  engine  must  be 
installed  on  tlie  car.  Seeing  that  on  most  modern  oars  a 
dynamo  and  battery  are  already  provided  in  connection  with 
the  lighting  system,  the  problem  of  supplying  current  for 
engine-starting  purposes  has  presented  no  great  difficulty. 
It  is  here,  hcnvever,  that  the  first  difference  of  opinion,  and 
practice,  has  arisen. 

Although  there  is  no  controversy  regarding  the  desira- 
bility of  electric  lighting  and  engine-starting  systems  on 
petrol  cars,  opinion,  even  in  electrical  circles,  is  more  or  less 
divided  as  to  whether  the  generator  and  motor  should  be 
combined  in  a  single  device,  or  whether  it  is  better  to 
separate  them  into  distinct  units,  which  are,  in  so  far  as  is 
possible,  independent  of  each  other.  There  is  much  to  be 
said  for  and  against  both  methods.  In  addition  to  being 
reliable  and  of  minimum  weight,  it  goes  without  saying  that 
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any  such  system,  whether  it  be  of  the  combined  unit  or 
separate  unit  type,  must  be  as  simple  as  possible,  and,  above 
all,  accessible,  for  none  can  be  expected  to  run  indefinitely 
■without  attention  and  reasonable  care.  So  far  as  the 
efficiency  of  the  two  systems  is  concerned,  there  is  no  reason 
why  this  should  not  be  just  as  high  in  the  one  as  in  the  other, 
while,  again,  as  regards  the  question  of  weight,  there  is  little 
or  no  difference  between  the  two  arrangements.  The  com- 
bined unit  method  has  the  advantage  that  the  generator 
and  motor  form  a  single  compact  device,  which  may 
perhaps  be  more  easily  located  under  the  engine  bonnet, 
and  with  probably  less  wiring  than  its  rival.  On  the  other 
band,  the  separate  unit  system  has  the  advantage  that  each 
part  is  smaller  and  lighter  than  the  combined  apparatus. 

To  ensure  efficient  regulation,  the  dynamo  must  be, 
generally  speaking,  of  the  shunt-wound  type,  for  supplying 
the  lighting  current  and  charging  the  battery,  while  the 
engine  starting  motor  must  be  of  the  series-wound  variety, 
in  order  to  provide  a  heavy  starting  torque  at  low  speeds, 
as  well  as  a  power  output  that  increases  more  rapidly  than 
the  demand  for  current,  this  being  essential  to  safeguard  the 
battery.  "Where  the  system  is  in  the  form  of  a  generator- 
motor,  it  is  consequently  necessary  to  employ  two  different 
types  of  winding  on  the  same  machine.  Furthermore,  in 
the  combined  unit  system  the  generator-motor  is  always 
running  when  the  engine  of  the  car  is  in  operation — 
although  provision  is  made  in  some  cases  for  throwing 
out  the  dynamo  driving  gear  when  the  battery  is  fully 
charged.  The  separate  unit  advocates  argue  that  these  are 
drawbacks,  and  point  out  that  in  their  method  the  motor  is 
only  in  operation  when  it  is'desired  to  start  up  an  engine. 
One  could  go  on  giving  arguments  pro  and  con  for  each  of 
the  respective  systems.  Thus  the  separate  unit  advocates 
claim  that  the  dynamo  and  the  motor  can  be  disposed  on 
the  chassis  to  the  best  advantage.  The  rim  of  the  fly- 
wheel is,  in  the  majority  of  cases,  regarded  as  the  best  posi- 


great  length  the  features  of  construction  of  each  particular 
system.  Nothing  short  of  a  volume  would  suffice  to  cover 
every  one  of  the  many  devices  which  have  been  introduced, 
and,  in  the  present  state  of  development,  such  a  volume 
would  only  be  valuable  as  indicating  the  great  variety  of 
methods  employed,  and  the  wide  variation  of  standards 
adopted  for  certain  essentials.  The  experimental  work  and 
practical  knowledge  gained  during  the  next  12  months  will 
undoubtedly  do  more  than  all  the  theorising  that  could  pos- 
sibly be  done  regarding  this  interesting  problem.  Indeed,  a 
new  field  of  work  for  the  engine-testing  shops  and  motor-car 
factories  is  opened  up  by  the  advent  of  the  electric  starter, 
for  at  present  there  seems  to  be  no  definite  information 
available  as  to  the  speed  which  must  be  imparted  to  an  engine 
in  order  to  start  it  up,  or  as  to  the  amount  of  power  neces- 
sary to  impart  that  speed  to  it ;  these  points  have  an 
important  bearing  on  the  power  and  size  of  the  electric 
motor  and  the  ratios  of  the  gearing  between  it  and  the  engine. 
Little,  if  any,  experimental  work  has  been  carried  out  in  this 
direction,  the  brute  strength  of  man  having  hitherto  been 
depended  upon  for  the  starting  of  motor-car  engines.  The 
speed  at  which  an  engine  will  start  to  take  up  its  own  cycle 
of  operations  is  a  function  of  the  carburation  and  the  ignition, 
and  it  is  in  this  direction  that  experiments  will  have  to  be 
carried  out.  On  other  points,  too,  there  is  a  wide  variety  of 
opinion  as  to  the  best  methods  to  adopt,  such  as,  for 
example,  the  necessary  voltage — the  systems  in  use  varying 
from  G  to  24  volts — and  also  whether  the  wiring  should 
be  on  the  single-wire  system  with  "  earthed  "  return, 
or  double-wire  plan.  Again,  no  uniformity  exists 
as  regards  the  transmission  of  the  power  of  the  start- 
ing motor,  although  the  plan,  of  causing  a  pinion  on 
the  armature  spindle  to  slide  laterally  into  mesh  with  a 
toothed  ring  formed  on,  or  secured  to,  the  periphery  of  the 
engine  fly-wheel  predominates.  Thus  it  will  be  seen  that 
there  is  a  variety  of  problems  which  will  only  be  solved  by 


Fig.  1. — Showing  Aerangement  of  Startek. 


Fig.  2. — Armature,  Geared  Motor,  and  Reduction  Gear. 


The  C.A.V.  Electric  Engine  Starter. 


tion  to  apply  the  starting  effort.  On  the  other  hand,  this  is 
not  the  best  position  for  the  driving  of  the  generator,  as  it 
gives  too  high  a  speed.  Whatever  the  outcome  of  the 
matter  will  be,  as  a  result  of  practical  experience,  it  may  be 
stated  that  at  the  present  time,  while  there  are  several  very 
successful  systems  of  combined  dynamos  and  motors,  the 
majority  of  the  systems  in  use  employ  a  separate  machine 
for  generating  current  and  for  starting  the  engine,  and  it  is 
on  this  account  that  in  briefly  dealing  wit/h  the  features  of 
the  different  systems,  I  have  first  taken  what  may  be  termed 
the  separate  unit  section. 

At  this  point  it  may  be  mentioned  that  the  writer's  object 
has  been  to  give  a  general  resume  of  the  various  electrical 
methods  employed  for  the  starting  of  the  engines  of  petrol 
cars,  as  revealed  at  Olympia.  No  attempt  has  been  made  to 
mention  every  system  in  detail,  nor  to  point  out  at  any 


the  results  obtained  in  careful  tests  and  actual  use.  for  i*- 
must  be  remembered  that  not  all  drivers — paid  or  amateur — 
are  electrical  engineers,  and  it  is  on  the  behaviour  of  the 
different  systems  in  their  hands  that  the  success  or  other- 
wise of  the  different  installations  largely  depends. 

Separate  Unit  Starters. 
The  C.A.V. — Among  the  new  starters,  probably  the  one  that  is 
engapfing:  most  attention,  is  that  which  has  been  brought  out  by 
Messrs.  C.  A.  Vandervell  &  Co.,  of  Acton  Vale,  W.,  whose  lightingr 
dynamos  have  met  with  considerable  success  in  the  motor  world. 
The  starter  is  separate  from  the  dynamo  :  the  motor  is  series- 
wound,  and  is  provided  with  an  enclosed  reduction  gear,  enabling 
the  employment  of  a  high-speed  machine,  capable  of  developing  a 
powerful  starting  torque,  the  momentary  discharge  of  current 
being  at  the  same  time  kept  well  within  the  safe  limits  of  the 
battery.  A  diagram  of  the  connections  is  given  in  fig.  1.  As 
will  be  seen,  the  motor  a  drives,  by  means  of  a  phaft  b  fitted  with 
two  leather  flexible  joints,  a  friction  roller  c,  which  is  pulled  into 
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ensraerfmpnt  with  the  fly-wheel  n  of  the  enprine,  when  the  pedal  E 
is  depreffed.  As  illuf-tratfd,  th<i  further  depre^Kion  of  thin  perial 
closeH  a  double-pole  switch  F.  cornecti'nsr  "p  the  battery  to  the 
motor,  but,  in  practice,  MepBrp.  VaDd»rvpll  ore  now  Beparating 
these  two  operations,  a  separate  pedal  beinjf  provided  to 
switch  on  the  current  as  soon  as  the  friction  roller 
is  in  contact,  with  the  fly-wh-^el.  A  free-wheel  clotch  at  G 
allows  the  erprine  to  overrun  the  motor  directly  it  starts  up,  eg 
that  no  harm  ia  done  to  the  motor  before  the  current  is  switched 
off  and  the  roller  thrown  out  of  contact.  The  starters  are  made  in 
two  sizes,  one  for  engines  up  to  20  H.P.,  and  another  for  those  of 


Fig.  3.— Fbiction  Pulley,  CA.V.  Stabteb. 

high  compression  or  developing  up  to  50  H.r.  Furthermore,  to  euit 
other  plans  of  installation,  motors  without  the  enclosed  speed 
reduction  gear  are  also  beiner  made.  All  are  claimed  to  be  able  to 
rotate  an  engine  at  from  90  to  140  R  P.M.,  and  to  be  sufficiently 
powerful  to  prevent  an  engine  back-firing  against  thfm.  The 
CA.V.  system  has  already  been  adopted  as  a  standard  fitting  on 
one  of  the  new  types  of  Daimler  care,  as  well  as  on  several  other 
British  and  foreign  vehicles. 

C  To  be  continued.') 


CORRESPONDENCE 


Lpttert  received  hy  ut  after  6  P.M.  ON  TUEBDAT  cannot  appear  until 
the  following  week,  Corretpondentt  thould  forward  their  covimuni- 
cations  at  the  earliest  posriMe  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


The  TravellinpT  Representative. 

Your  correspondent  "  Anti-Traveller  "  in  his  letter  under 
the  above  heading-,  has,  I  think,  put  the  case  from  a  very 
narrow  point  of  view.  He  proclaims  himself  just  the  sort 
of  man  that  a  representative  engineer  would  be  glad  to  miss 
when  OQ  his  travels.  Probably  he  would  deign  to  glance  at 
the  representative's  card,  and  then  send  cut  a  message  to  the 
effect  that  he  is  too  busy  to  see  anyone — the  usual  well-worn 
excuse  with  men  of  this  limited  type. 

Reading  the  letter  in  questi(  n,  one  would  suppose  that 
manufacturers  in  the  bulk  are  fcols  to  waste  their  money  in 
paying  wages,  and  somt times  commission,  to  an  army  cf 
representatives.  Now  does  "  Anti-Traveller "  really  think 
that  if  representatives  did  not  bring  business  to  the  manu- 
facturer, he  would  continue  to  employ  them  ?  If  they  (the 
manufacturers)  could  do  as  well  by  advertising  and  Press 
notices,  then  why  on  earth  don't  they  ?  "Anti-Traveller" 
must  show  thnni  the  way  to  do  it  ;  his  services  would  be 
invaluable,  and  no  doubt  he  c(  uld  reckon  on  a  substantial 
salary,  by  ai  ting  as  cnnsultirg  advertiser  to  manufacturers. 
May  I  suggest  to  bira  that  it  would  be  profitable  to  set;  up 
business  on  this  ba>is,  and  as  I  feel  sure  he  has  a  generous 
spirit,  give  employment  to  the  army  of  represeutativts  whose 
present  jobs  he  would  do  away  with. 

The  idea  of  the  principal  or  managing  director  of  a  large 
manufacturing  firm  making  a  round  of  old  customers  is 
distinctly  gocd.  The  "ordinary  "  representative,  dtubtless, 
would  not  be  granted  an  interview  by  "Anti-Traveller,'^  but 
a    principal    or    director — Ah !   well — that  is   a  different 


matter,  eh  !  No  trace  of  BDobbishnefft  here.  Doe«  "  Anti- 
Traveller"  know  that  the  repre»entative  mipht  conceivably 
know  more  alx  ut  the   prx^xlB  he   is  •   '  '  '    r  the 

principal  or  director,  aliboajjh  he  m.^.  .  ..  -  '  '^-f 

such  fat  cigar?,  and  Hand  such  omfortable  loi. 

Another  point  "Anti-Traveller"  mioies  is  p»- 
I  suppose  he  will  agree  that  there  is  very  littl*;  i-  -  .ly 
about  an  advertisement  or  Press  description.  So--.  ■>.  mrKe 
proportion  of  representatives  have  personality,  while  some 
have  confounded  cheek,  and  lx)th  qualities  are  usefal,  in  the 
great  art  of  getting  orders. 

Regardi.;g  the  question  of  cost,  it  seems  fairly  obvion« 
that  if  you  do  away  with  the  representative,  yon  will 
have  to  increase  the  amount  spent  on  advertising,  and 
although  advertisement  is  eood,  advertisement  plus  repre- 
sentation is  better. 

I  cannot  agree  with  "Anti-Traveller"  when  he  states 
that  the  "  ordinary  "  traveller  "  seldom  possesses  more  than 
a  smattering  of  technical  knowlec'ge."  Usually  the  men 
sent  out  by  a  manufacturing  firm  know  v^  hat  they  are  lalkitg 
about,  and  are  fully  conversant  with  the  goods  tluy  are 
selling,  even  if  they  cannot  answer  every  question  wlii.h  an 
anti-traveller  might  put  to  them. 

I  have  the  good  fortune  to  be  one  of  the  selling  engineers 
of  a  well-known  British  firm,  and  from  my  experience  can 
say  tbat  a  very  large  number  of  engineers  make  it  a  practice 
to  grant,  as  far  as  possible,  an  interview  to  any  representative 
calling.  They  may  not  always  be  satisfied  with  the  call,  but 
at  least  they  do  stand  a  chance  of  Laving  something  brought 
to  their  notice  which  had  perhaps  escaped  them  when 
reading  the  various  j(  urnals,  and  consequently  have  added  a 
little  knowledge  to  their  store.  Of  course  the  engineer  to 
whom  you  can  tell  nothing,  and  the  snob,  will  always  be  with 
us,  but  thank  heaven  they  are  few  in  number,  as  they  are 
of  very  little  use  to  their  own  employers,  and  none  at  all  to 
yours  truly — 

Representative  Engineer. 


Noticing  the  article  on  this  subject  in  a  recent  issne,  I  wish 
to  join  issue  with  several  of  the  author's  ccmments.  The 
custom  of  sending  out  travellers  is  both  ancient  and  modem, 
but  it  does  not  influence  the  cost  of  electrical  accessories  in  the 
direction  of  higher  prices  any  more  at  the  present  than  it  has 
in  the  past ;  in  fact,  against  the  increased  cost  of  labour  and 
material,  prices  have  a  tendency  to  be  lower,  to  the  benefit 
of  the  consumer  and  to  the  popularising  of  the  us(s  of  elec- 
trical energy.  It  is  recognised  that  the  technical  Press  is 
willing  to  give  descriptions  of  any  useful  apparatus  (when 
called  upon  to  favour),  but  in  these  stirring  times,  business 
astutenjss  aims  to  maintain  its  establishment  by  offering 
special  lines  to  prospective  pu'chasers,  and  giving  practical 
demonstratirns  without  circu'arisirg  :  huice  where  consult- 
ing engineers  and  contractors  do  not  interest  themselves  to 
the  extent  derived  from  an  energetic  representative's  call,  one 
feels  that  consultants  and  contractors  become  attaihod  to 
one  firm's  goods  at  a  disadvantage  to  themselves  and  their 
consumers.  The  advantage  of  the  "  Travelling  Represen- 
tative "  is  again  apparent. 

Time  and  money  spent  upon  looking  up  contractors  and 
engineers  for  the  purj  ose  of  keeping  them  reminded  of  a  firm's 
existence  are  not  wasted,  but  are  serviceable  in  avoiding, 
as  far  as  possible,  giving  bogus  prospectors  latitude  with- 
out ii  quiries  beirg  made  on  the  spot.  Ihis  objtct  cannot 
be  effected  by  the  i^sue  ef  periodical  circulars  and  the  avoid- 
ance of  "  The  Travelling  Representative." 

Probably  "  Anti-Tia\eller  "  is  in  possession  of  a  sinecure, 
or  may  be  tied  to  acc«pt  or  specify  one  firm's  specialities, 
and  does  rot  desire  to  be  influenced  for  the  better,  though 
the  accusation  of  sniatttrirg  knowltdge  gmemlly  arises  from 
"Anti-Traveller's"  attmipt  to  obtain  lufirmation  without 
any  intention  of  purchasing  an  outside  firm's  goods,  to  the 
disadvantage  of  the  introducing  representative. 

First  Office  Boy  Tp. 


Pressure  Refiulation. 

I  have  been  following  with  considerable  interest  the 
articles  appearing  in  your  columns  re  Pressure  Regulation. 
Seme  time  ago  Mr. Turnbull  stated  in  an  article  that, should 
the  supply  of  steam  be  shut  off  from  a  self -excited  compound- 
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wound  D.c.  turbo-generator,  the  shunt  field  would  disappear, 
owing  to  the  current  coming  back  on  the  generator  from 
parallel  machines,  causing  it  to  run  up  as  a  series  motor  and 
attain  a  dangerous  speed. 

Part  of  this  statement  was  queried  by  Mr.  Allingham  by 
saying,  how  can  the  shunt  field  disappear  so  long  as  it  is 
connected  across  the  brushes  ?  bub  he  agreed  with  Mr. 
Turnbull  as  regards  the  machine  running  as  a  series  motor. 
I  should  like  to  point  out  that  before  this  is  possible,  the 
machine  must  first  reverse  in  rotation,  for  should  the  speed 
of  the  generator  drop,  owing  to  bad  steam,  Szc,  sufficiently 
to  allow  it  to  be  motored  by  the  other  sets  in  parallel,  the 
shunt  field  will  be  found  to  be  overpowered  by  the  main 
field  long  before  the  speed  becomes  excessive.  As  soon  as 
this  has  been  accomplished,  the  machine  will  pull  up  to  a 
standstill,  cause  a  dead  short,  reverse  and  then  run  up  as  a 
series  motor.  Up  to  the  time  of  reversing  it  is  acting  as  a 
compound  motor,  differentially  wound,  and  not  as  a  series 
motor  until  it  has  reversed  in  rotation. 

Though  reverse-current  relays  are  unreliable  in  opera- 
tion, they  are  generally  inserted,  in  order  to  help  to  avoid 
the  possibility  of  this  danger;  but  where  an  equaliser  is 
employed  the  machine  runs  very  little  risk,  as  any  reverse 
current  will  fl  iw  through  the  armature  only  and  not  through 


the  main  winding. 


Middlesbrough, 

November  Ath,  1913. 


W.  D.  Lovell. 


The  Value  of  a  Sense  of  Proportion. 

The  interesting  leading  article  in  the  current  issue  of  the 
Electrical  Review^  on  the  sense  of  proportion,  might  well 
be  taken  up  by  the  I.E.E.,  and  copies  sent  to  the  principals 
of  various  colleges,  with  a  request  that  they  be  placed 
before  the  senate,  who  could  read,  mark,  learn  and  inwardly 
digest  them,  especially  the  last  two  paragraphs. 

However  great  one's  admiration  may  be  for  thoroughness, 
there  is  no  doubt  that  it  can,  and  has  been,  overdone  in 
some  electricity  works,  either  in  the  stations,  on  mains,  or 
in  the  organisation.  Some  stations  may  be  said  to  be  in 
some  respects  models  from  an  engineering  standpoint,  but 
certainly  not  from  a  financial  point  of  view. 

One  has  only  to  compare  treatises  by  British  authors  with 
those  by  American  authors,  and  I  think  it  will  be  found  that 
the  former  do  not  come  up  to  quite  the  same  standard  as 
the  latter  in  their  chapters  dealing  with  commercial 
problems,  although  I  may  not  have  had  the  pleasure  of 
reading  the  best  of  the  former  up  to  the  present. 

Lectures  on  commercial  economics  would  not  only  be  of 
great  value  in  themselves,  but  would  stimulate  the  interest 
aad  broaden  the  outlook  of  students. 

Managers,  with  all  due  respect  to  them,  may  be  classified 
goo:3,  bad  and  indifferent,  with  still  further  subdivisions  ; 
and  it  is  quite  possible  that  many  a  good  engineer  has  not 
the  full  confidence  of  his  Committee,  because  of  this  lack 
of  business  training. 

In  some  few  instances  it  is  very  probable  that  quite 
different  financial  results  would  have  been  obtained  if  the 
Committees  concerned  had  had  the  wisdom  and  foresight 
t)  engage  good  consultants  in  the  first  instance  and  had 
retained  their  services  afterwards,  in  order  to  preserve 
uniformity  in  policy  and  design  ;  this  is  sometimes  difficult 
to  achieve  when  there  are  many  changes  in  the  managerial 
positions.  Bub  the  question  of  consulting  engineer  versus 
manager  is  rather  delicate  ground  to  tread  on,  and  many 
would,  in  all  probability,  prefer  to  sit  on  the  wall  and  decide 
each  case  on  its  merits. 

W.  E.  P. 

A  Call  to  the  Soil. 

In  the  past  two  or  three  issues  of  the  Electrical  Review 
there  appears  an  advertisement  for  12  jouths  to  learn 
farming  in  Austialia,  which  is,  to  me,  very  fsmusing.  Is  the 
Review  in  the  future  to  be  converted  into  a  Farming  Gazette, 
or  a  combination  of  both  electrical  engin*  ering  and  farming  ? 

I  hope  jou  won't  be  offended  at  this  suggestion,  Mr. 
E  iitor.  Although  I  do  not  doubt  for  one  moment  that  it  is 
a  genuine  advertisement,  I  am  struck  with  your  deep  sense 
of  humour  in  the  acceptance  and  the  placing  of  the  same. 


Twelve  youths  will  be  paid  good  wages  to  learn  farming, 
and  have  board  and  lodgings  found  ;  and  directly  underneath 
is  another  advertisement  for  a  premium  pupil  for  central 
station  work,  whose  people,  methinks,  will  have  to  provide  his 
board  and  lodgings  for  many  a  year  to  come. 

The  young  men  who  are  the  successful  applicants  will  in 
time  no  doubt  consider  themselves  fortunate  that  they  were 
not  drawn  into  the  tangles  of  the  electrical  central-station 
profession,  or  escaped  from  them  in  time,  in  which,  to  use 
your  phraseology,  there  is  absolutely  no  idea  of  "  The  value 
of  the  sense  of  proportion." 

Further,  we  learn  that  electricity  is  being  applied  to 
agriculture  with  good  results.  Now  very  probably  these 
gentlemen  are  at  present  employed  in  our  central  or  sub- 
stations at  the  usual  office-boy's  wage,  therefore  I  tender 
them  my  heartiest  congratulations  for  their  far-seeing  and 
prophetic  powers,  for  who  dare  deny  that  one  day  we  may 
hear  of  such  a  man  as  the  farm  electrician,  whose  duties 
may  be  either  to  act  as  shift  engineer  at  the  farm  power- 
house or  to  wire  circuits  around  a  gooseberry  bush  or 
apple  tree  ? 

In  conclusion,  to  the  older  men  in  the  electrical  profession 
I  say  "cheer  up!  "  for  everything  comes  to  him  that  knows 
how  to  wait.  If  we,  not  being  youths,  are  barred  from 
applying  for  the  positions  above  referred  to,  we  may  yet 
have  an  opportunity  of  applying  our  electrical  engineering 
experience  to  advantage. 

Like  Micawber,  many  of  us  have  for  years  been 
waiting  for  circumstances  to  change — for  something  to 
turn  up.  Be  ye,  therefore,  ready  to  harken  unto  the  call 
of  the  soil. 


Aberdare,  November  9th,  1913. 


A.  V.  Benck. 


Electric  Clocks. 


In  your  issue  of  to-day,  I  observe  a  description  of 
an  installation  of  electric  clocks,  in  which  occur  the 
words  : — 

"  Mr.  F.  Hope-Jones,  the  inventor  of  the  system." 

The  original  patents  of  the  system  in  question  are  Nos. 
1,587  of  1895,  and  7,868  of  1897,  and  upon  both  may  be 
read  the  names  of  the  joint  patentees,  Messrs.  G.  B.  Bowell 
and  F.  Hope-Jones. 

Now  that  the  electric  clock  industry  has  become  a  real 
feature  in  the  electrical  and  commercial  world,  it  is  of  some 
interest  to  give  "honour  where  honour  is  due,"  to  the 
genuine  pioneers  and  experimentalists  to  whom  the  successes 
of  the  present  day  are  due. 

The  commercial  sagacity  of  Mr.  Hope-Jones  is,  I  think, 
universally  admitted  by  those  who  know  him.  But,  as 
regards  the  "  invention,"  it  cannot  be  too  widely  known  that 
Mr.  G.  B.  Bowell  had  spent  some  years  previous  to  1895  in 
experimental  woik — the  outcome  of  which  was  the  first 
patent  No.  1,587  of  1895 — and  I  trust  that  my  natural 
desire  to  see  that  every  credit  is  given  him  for  the  years  of 
unsparing  labour  he  has  spent  upon  electric  clocks  may  be 
accepted  as  an  excuse  for  this  letter. 

H.  T.  W.  Bowell. 

London,  E.C.,  November  Slh,  1913. 


Canadian  Electrical  Trade. 

I  have  read  a  communicated  article  oh  the  subject  of 
Canadian  electrical  trade,  published  in  your  issue  of  October 
31st,  and  it  interests  me  to  read  an  expression  of  opinion 
on  this  subject,  viewed  from  a  different  point. 

I  have  just  retnrned  from  a  journey  across  the  Canadian 
Continent,  and  my  time  has  been  devoted  to  a  careful  study 
of  the  existing  electrical  conditions. 

I  was  fully  alive,  before  I  left  England,  to  the  powerful 
control  of  the  electrical  trade  exercised  by  the  National 
Board  of  Fire  Underwriters  of  Chicago  and  New  Yoik,  and 
I  was  also  aware  that  considerably  more  than  half  of  the 
Canadian  fire  insurance  is  underwritten  in  England. 

The  average  British  investor  is  notoriously  apathetic,  and 
he  is  doubtless  satisfied  that  the  Canadian  fire  risk  has  been 
reasonably  safe-guarded  by  the  Electrica'  Rules  and  Regula- 
tions issued  by  the  National  Board  of  Underwriters. 
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It  is  a  significant  fact,  however,  that  the  insurance  pre- 
miums in  Canada  are  about  100  per  cent,  higher  than  in 
Great  Britain.  A  comparison  of  Canadian  and  European 
electrical  practice  throws  immediate  light  on  this  subject. 
It  does  not  require  a  trained  electrical  expert  to  find  a  reason 
for  the  high  insurance  premiums  obtaining. 

From  the  fire  hazard  point  of  view,  the  National  Electric 
Code,  as  at  present  constituted,  provides  a  safeguard  against 
fire  which  leaves  much  to  be  desired.  If  we  ask  ourselves 
how  this  is  brought  about,  the  answer  is  not  far  to  seek. 
The  Underwriters'  Laboratories  are,  as  far  as  possible,  self- 
supporting.  They  are  not  out  for  profit-making,  but,  at 
the  same  time,  they  must  live,  and  they  have  heavy  expenses 
to  meet.     How  are  these  expenses  met  ? 

By  levying  a  charge  upon  the  manufacturer  who  pays  toll 
for  the  inspection  and  approval  of  his  goods,  and  a  tax  for 
the  labels  which  he  attaches  to  his  manufactured  articles. 

So  far,  so  good,  but  then  let  us  look  a  little  further  into 
this  matter. 

There  is  an  adage  that  the  "  man  who  pays  the  piper  calls 
the  tune."  Let  us  take  a  glance  at  the  names  of  the 
various  bodies  who  constitute  the  Committee  of  the  National 
Board  of  Fire  Underwriters.  They  are  all  American  and 
are  as  follows  : — 

American  Electric  Railway  Association. 
American  Institute  of  Electrical  Engineers. 
Associated  Factory  Mutual  Fire  Insurance  Companies. 
National  Board  of  Fire  Underwriters. 
National  Electric  Light  Association. 
National  Electrical  Contractors'  Association. 
National  Association  of  Electrical  Inspectors. 

Is  it  then  surprising  that  one  finds  the  code  bristling 
with  data  and  dimensions  huilt  up  around  the  specialities 
of  the  American  manufacturer  ?  Is  it  surprising  that 
apparatus  which  is  the  outcome  of  the  best  British  elec- 
trical practice  is  excluded  ?  Personally,  I  think  not.  I 
think  it  would  be  strange  were  it  otherwise.  Self-preserva- 
tion is  the  first  law  of  nature. 

The  situation  is  full  of  anomalies,  and  we  have  to  ask 
ourselves  "  What  is  the  remedy  ? "  The  executive  of  the 
American  National  Board  of  Fire  Underwriters  have 
recently  extended  the  hand  of  good  fellowship  to  the  British 
electrical  manufacturers  and  have  invited  them,  if  they  are 
desirous  of  doing  business  in  the  British  Dominion  of 
Canada,  to  realise  that  their  best  interests  will  be  served 
by  contributions  to  their  support ;  in  other  words,  to  pay  a 
similar  toll  for  the  approval  of  their  goods  either  in  Chicago 
or  through  the  medium  of  a  London  agent.  It  may  be  that 
this  proposition  has  in  it  the  basis  of  a  future  agreement, 
but  it  is  obvious  that  before  such  a  scheme  can  be  seriously 
considered  by  British  electrical  manufacturers,  the  National 
Board  of  Fire  Underwriters  must  volunteer  to  "  put  their 
house  in  order." 

If  the  British  manufacturer  accepts  the  invitation  to  co- 
operate and  pay  his  share  to  the  piper,  he  must  have  a  pro- 
portionate voice  in  calling  the  tune. 

Any  commercial  proposition  which  would  not  ofPer  pro- 
portional representation  on  the  Committee  would  be  an 
affront  to  the  dignity  of  the  British  electrical  industry. 

In  short.  Sir,  the  Electrical  Committee  of  the  National 
Fire  Protection  Association  would  require  to  be  widened  to 
include  the  representatives  of  interested  British  electrical 
associations,  and  the  National  Electric  Code  would  require 
to  be  redrafted  upon  impartial  lines  to  suit  the  best  electrical 
practice  for  the  work  under  consideration,  irrespective  of 
the  country  of  origin. 

I  enclose  herewith  copy  of  a  letter  which  I  have  addressed 
to  the  Canadian  Electrical  Neirti,  and  which  I  should  like  you 
to  insert.  It  contains  the  explanation  of  my  previous 
remark  with  regard  to  the  serious  fire  risks  obtaining  in 
Canada  under  the  National  Electric  Code.  My  letter  also 
deals  with  a  larger  and  more  important  subject  which  is 
outside  the  scope  of  the  Board  of  Underwriters. 

I  refer  to  the  problem  of  the  life  hazard  in  Canada. 

The  Canadian  Government  hold  out  tempting  invitations 

for  the  British  manufacturer  to  establish  works  in  Canada, 

and  I  am  sure  there  are  others,  like  myself,  who  are  only 

waiting   a  favourable  opportunity  to   start  works  inside  the 

LBominion. 


If  the  Canadian  Government  will  make  rule*  and  regula- 
tions for  the  safe-guarding  of  bomao  life  and  limb  in  their 
Dominion,  they  will  achieve  a  ■'  '  '  parpoee  ;  they  will 
materially  reduce  the  loss  of  life  „;. .  ..  cident,  and,  further, 
they  will  open  up  a  wide  field  which  will  encourage  the 
British  electrical  manufacturer  to  build  works  and  open 
depots  through  Canada. 

A  fair  field  and  no  favour  is  all  tliat  the  British  elec- 
trical manufacturer  requires. 

Herbert  H.  Berrj, 

Fur  Bebuv,  .>kisseb  a.  <;o. 
London,  E.C.,  November  11///,  19i;i. 


{.Copy  of  Letter  to  thf  "  Canadian  JLieclncaL  .Wv*.") 
The  Electbical  Like  HiZABD. 

It  gives  me  pleasure  to  accept  an  invitation  to  record  a  few  of 
the  impressions  created  in  my  mind  dnrinp  a  first  and  very 
memorable  journey  across  your  vast  and  projrressive  Continent. 

In  doing  so,  I  desire  to  emphasise  the  fact  that  this  lett«r  i* 
written  by  request,  not  in  a  critical  spirit,  but  with  the  sole  object 
of  mutually  ventilatinp  a  subject  which  is  already  foremost  in  the 
minds  of  many  of  your  leading  engineers. 

In  order,  Sir,  not  to  occupy  too  much  of  your  valuable  space, 
my  remarks  must  necessarily  be  of  a  brief  description,  and  I, 
therefore,  purpose  to  restrict  my  comments  as  far  as  possible  to  a 
fuperficial  comparison  of  the  methods  adopted  by  our  respective 
countries  in  one  particular  direction. 

I  refer  to  a  comparison  of  the  electrical  rules  and  regulations  «£ 
they  exist  and  the  methods  of  enforcing  them,  having  regard  to  the 
safe-guarding  of  human  life. 

It  will  undoubtedly  be  conceded  by  every  humanitarian  that 
the  progress  of  civilisation  must  of  necessity  be  retarded  if  the 
problem  of  the  life  hazard  is  in  any  particular  direction  seriously 
neglected. 

It  will  also  be  conceded  by  every  practical  engineer  that  this 
same  problem  which  makes  for  civilisation  must  indiseolubly 
identify  itself  with  the  rate  of  progress  of  electricity  in  respect  of 
its  widespread  and  multitudinous  industrial  application. 

With  this  assumption  conceded,  it  appears  that  it  should  be  the 
premier  object  of  the  governing  body  of  every  community  to  pro- 
vide rules  and  regulations  in  connection  with  the  uses  of  elec- 
tricity to  safeguard  the  public,  as  far  as  is  reasonably  possible, 
against  preventable  accidents  and  loss  of  life. 

The  governing  body  having  made  such  regulations  they  i-tutt 
have  the  power  to  enforce  them,  and  to  inflict  penalities  for  non- 
compliance. It  is  here.  Sir,  that  I  find  the  '"  Great  Divide  "—it  is 
here  that  the  ways  of  the  Dominion  and  the  Old  Country  separate. 

I  am  advised  that  there. are  no  rules  and  regulations  universally 
adopted  throughout  your  country,  which  have  primarily  been  pre- 
pared with  the  sole  object  to  take  care  of  the  life  hazard  I  am 
advised  that  with  certain  local  exceptions  the  National  Electric 
Code  of  the  National  Board  of  Fire  Underwriters  is  generally 
adopted. 

Now,  I  submit  that  while  admitting  the  excellent  pioneer  service 
of  this  most  respected  and  valuable  Institution,  and  passing  over, 
at  the  moment,  the  admitted  technical  anomalies  the  code  contains, 
such  an  Institution,  by  reason  of  its  very  constitution,  cannot  he  a 
suitable  governing  body  to  regulate  in  its  entirety  the  problem  of 
the  life  hazard. 

The  primary  object  of  the  underwriters  must  necessarily  be,  and 
should  be,  to  protect  the  pockets  of  their  shareholders  against 
losses  by  fire. 

Comparisons  are  oftentimes  objectionable,  but  your  country 
teaches  us  so  many  useful  lessons  that  you  can  afford  to  believe 
that,  in  this  case,  the  comparison  is  not  an  invidious  one. 

In  the  Old  Country  the  method  of  procedure  is  different.  Rules 
and  regulations  are  issued  by  a  governing  bodr.  which  has  the 
power  to  enforce  them.  These  rules  are  widely  drawn  to  embrace 
the  entire  life  hazard,  and  are  devised  to  protect  "the  man  in  the 
street  "  as  well  as  the  "  employe  "  in  the  workshop. 

They  are  entirely  independent  of  any  rules  and  regulations 
which  the  Fire  Underwriters  are  free  to  devise  for  thei'  own  pro- 
tection against  fire. 

Great  care  is  exercised  that  no  particular  section  of  the  industry 
is  unduly  hampered  cr  fostered.  The  engineer  is  not  the  sole 
arbiter. 

Deliberate  care  is  taken  to  avoid  the  recommendation  of  any 
special  type  or  shape  or  measurement  of  apparatus,  thus  no  embargo 
is  placed  upon  invention. 

The  degree  of  safety  to  be  obtained  rather  than  the  method  of 
obtaining  it,  is,  and  should  be,  the  object  of  the  Regulations. 

Every  student  of  thought  in  your  country  will  agree  that  it  is 
political  suicide  to  adopt  permanently  a  code  which  selects  for 
universal  use,  certain  dimensions,  "  typfs,"  or  "  makes  '  of  apparatus. 
It  is  obvious  that  such  a  course  is  strangling  the  inventive  faculty 
of  the  country  at  its  birth,  and  incidentally  playing  into  the  hands 
of  the  monopolist.  It  cannot  be  argued  that  the  requirements  of 
the  National  Electric  Code  are  sufficient  to  prevent  loss  of  life  and 
accident,  nor  can  a  code  be  called  consistent  which  preseata  in 
elaborate  detail  a  specification  stating  that  a  three-ampere  250- volt 
switch  must  have  quick  make  and  quick  break  and  a  suitable  co^rer, 
and  at  the  same  time  allows  in  the  same  factory  a  switch  one 
hundred  times  larger,  without  either  quick  make  or  quick  break,  and 
without  any  grounded  or  protective  cover  whatever. 
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Moreover,  one  is  appalled  by  the  number  and  frequency  of 
accidents,  fatal  and  otherwise,  which  occur  in  the  workshop  and 
elsewhere.  I  refer  only  to  those  accidents  broug:ht  to  my  personal 
notice  during  a  brief  stay  in  your  country.  All  of  these  accidents 
were  preventable,  and  could  not  have  occurred  under  tha  normal 
regulations  obtaining  in  the  Old  Country.  Mureovt-r,  I  submit.  Sir, 
that  it  cannot  reasonably  be  argued  that  the  conditions  of  a  nev? 
country  demand  a  sacrifice  of  human  life  and  limb  on  the  grounds 
of  mere  "  cheapneFS."  This  is  false  sophistry,  and  not  an  acceptable 
theory  to  the  rigid  economist.  I  venture.  Sir,  in  conclusion  to  put 
jast  one  case  to  illustrate  the  absolute  danger  of  an  attempt  to 
standardise  too  rigidly  any  particular  "speciality." 

1  submit  for  discussion  that  there  are  at  least  three  important 
grounds  for  obj  >ction  : — 

1.  A  bad  electrical  practice  on  technical  grounds. 

2  A  bad  business  on  commercial  grounds. 
H.  A  bad  fire  hazard  on  both  grounds. 

(1)  Bad  Electrical  Practice  on  Technical  Oronnrls.— J  refer  jou 
to  page  136  of  the  1913  edition  of  the  National  Electric  Code  and  to 
the  following  statement :— "  With  link  fuse  cut-outs  thpre  is  always 
the  possibility  of  a  larger  fuse  beirg  put  into  the  cut-out  than  it 
•was  designed  for,  ivlticli  is  not  true  of  enclosed  fv.^e  cvt-ovtxy 

This  statement  bsing  quite  incorrect,  it  is  equally  misleading. 
Wherever  one  goes,  the  private  residprce,  the  worKshop,  the  theatrp, 
the  central  station,  nay,  even  the  Underwriters'  Laboratories,  one 
is  overwhelmed  with  samples  showing  ingenious  abuses  of  this 
enclosed  fuse  which  (the  Code  says)  cannot  be  true. 

French  nails,  solid  rods,  brafs  tubes,  z'nc  tubes,  wires  soldered 
across  the  old  fuse  case,  wires  twisted  across  the  terminal 
contacts,  and  for  the  screw  plug,  the  American  penny,  the  wired 
cork  and  the  more  frequent  '"nick"  with  the  pocket  knife — and 
yet  the  Code  still  says — "  It  is  not  trve  that  the  enclosed  fuse  cut- 
out admits  rlie  posxihilit ij  of  a  larger  fnee  being  put  into  it." 

I  submit,  Sir,  that  it  is  never  wise  to  commit  to  print  a  state- 
ment which  cannot  be  established,  and  which  the  Underwriters' 
engineers  themselves  do  not  attempt  to  defend.  It  can  only  serve 
to  discredit  in  the  minds  of  the  uninitiated  the  other  parts  of  the 
Code  Rpgulations,  many  of  which  are  good. 

It  should  be  assumed  as  a  basis  of  reasonable  argument  that  at 
some  time  or  other  in  the  life  of  every  pair  of  fuse  terminals  there 
will  come  a  moment  when,  through  some  reason  or  other,  there  is 
no  spare  cartridge  at  hand.  Numerous  causes  may  account  for 
this  : — (a)  Demand  exceeding  supply  ;  (Ji)  shipments  lost  or  late  iu 
transit  ;  (c)  consumer  omits  to  order  spares,  &c.  ;  (^)  consumer 
realises  that  the  condition  of  his  electricity  supply  never  warranted 
the  introduction  of  the  extravagant  cartridge. 

Obviously,  the  consumer  cannot  allow  his  factory  to  stand  still — 
he  must  try  some  temporary  expedient,  and  invariably  he  does. 
-  It  is  here  the  code  fails  conspicuously — it  is  here  the  rink  of  fire 
is  increased,  for  not  only  is  the  lenf/th  of  air  break  too  .short  to 
give  reasonable  protection,  but  the  very  nature  of  the  terminals  are 
the  worst  that  could  possibly  be  selected  for  the  purpose. 

The  alternative  method,  of  course,  is  to  provide  ample  length  of 
break  and  ample  spacing  for  an  open  link  fu?e  to  break  in  air,  and 
to  provide  a  proper  system  of  clamping  for  the  fuse  link,  and  finally 
to  make  it  compulsory  that  erery  fvse,  irrespective  of,  its  design, 
must  be  enclosed  in  a  suitable  cabinet,  so  that  under  conditions  of 
normal  use  or  ahv.se  there  is  no  danger  of  the  melted  fuse  coming 
in  contact  with  any  substance  which  might  be  ignited  thereby. 
(See  Code,  page  136.) 

The  judicious  use  of  cartridge  fuses,  under  these  same  terminals, 
must  be  a  question  depending  upon  the  conditions  and  pressure  of 
the  electricity  supply.  It  must  obviously  be  a  question  of  educa- 
tion as  between  the  supplier  and  the  consumer.  It  is  very  signi- 
ficant when  the  electrical  department  of  the  city  of  New  York  con- 
sider it  necessary  to  state  in  the  latest  edition  of  their  Electrical 
Code  (see  page  157)  "owing  to  the  difficulty  of  making  proper 
inspection  of  the  fusing  where  fufesof  tue  cartridge  type  are  uted, 
it  is  strongly  recommended  that  this  type  be  not  employed  where 
plug  or  link  fuses  may  be  installed." 

(2)  A  Bad  Bi/.sines!i  on  Commercial  Grovnds. — I  am  given  to 
understand  that  the  largest  number  of  enclosed  fuses  are  uted  on 
an  alternating-current  voltage,  not  exceeding  110  volts.  Everyone 
knows  that  an  alternating  current  at  this  voltage  presents  little 
fusing  difficulty,  and  to  use  a  cartridge  every  time  a  fuse  melts  is 
very  wasteful.  Multiply  this  proposition  by  a  million  consumers, 
and  you  have  a  national  economical  calamity.  It  is  an  undeniable 
fact  that  hundreds  of  thousands  of  dollars  are  wasted  annually 
upon  the  American  Continent  by  the  wasteful  use  of  cartridge 
fuses  upon  conditions  of  low  voltpge  where  their  use  is  not 
warranted,  and  where  an  open  link  fuse  in  a  suitable  cabinet 
would  provide  a  lessened  fire  risk  and  a  great  saving  in  ccfct  of 
renewals. 

I  do  not  wish  to  be  misunderstood  on  this  question.  As  a  manu- 
facturer, I  am  an  int(  rested  party,  and  therefore  biased  in  favour 
of  the  cartridge  fuse,  and  I  am  fully  alive  to  the  necessity  of  its 
judicious  use,  particularly  upon  continuous-current  circuits.  A 
properly-designed  cartridge  fuse  is  Ihe  only  fusel  know  that  can 
be  relied  upon  to  successfully  negotiate  a  "  dead  short  "  under  the 
most  adverse  conditions,  but,  I  say  it  with  deliberation,  the  case  for 
the  cartridge  fuse  is,  in  my  opinion,  being  prejudiced  and  its 
ahvHes  encouraged  by  "  indiscriminate  recommendation."  It  is 
common  knowledge  that  "  over  organisation "  can  become  an 
incubus  ;  in  like  manner  the  ingenious  plea  of  "  interchangeability  " 
can  be  so  exaggerated  that  it  becomes  a  fetish. 


plug  fuse  bad  been  invented  which  "  could  not  be  tampered  with," 
and  in  consequence  permission  was  given  for  such  apparatus  to  be 
used  without  other  external  protection.  Now  that  it  is  discovered 
that  such  fuses  are  rei  klessly  abused,  not  only  bj  the  uninitiated, 
but  also  by  eneineers  themselves,  the  whole  case  for  the  use  of  the 
cartridge  fuse  without  other  protection  fails. 

If  an  N.E.C  standard  fuse  is  tampered  with  and  there  is  no 
external  cover,  the  risk  of  fire  through  melted  fuse  metal  coming 
in  contact  with  any  substance  which  might  be  ignited  thereby  (see 
Code,  page  136)  is  very  great. 

I  submit.  Sir,  that  here  at  least  ia  a  matter  for  the  urgent  and 
immediate  attention  of  the  National  Board  of  Fire  Underwriters. 
They  have  the  advantage  to  possess  a  distinguished  staff,  con- 
spicuous for  ability  and  for  courtesy,  and  fully  conscious  of  anoma- 
lies which  exist  in  their  code,  and  anxious  to  redress  any  just 
grievances. 

It  remains  for  the  electrical  trade  and  the  public  alike,  irrespec- 
tive of  nationality,  to  assist  them  to  make  bold  use  of  the  pruning 
knife,  to  make  the  Cede  consistent  and  efficient,  to  model  it  so  that 
according  to  the  requirements  it  deals  equally  and  fairly  with  the 
bext  accepted  electrical  practice,  not  of  any  one  particular  country, 
but  of  every  country  irrespective  of  origin,  and  to  fight  courage- 
ously at  all  times  the  engineered  opposition  of  the  monopolist. 


Hebbebt  H.  Bebbt. 


October,  1913. 


(3)  A  Bad  Fire  Hazard  on  both  Grovndx. —  It  is  obvious  from 
the  wording  that  when  the  Code  was  first  arranged  it  was  either 
wrongfully  or  carelessly  assumed  that  a  form  of  cartridge  and 


We  were  much  interegted  in  the  article  published  in  your 
issue  of  October  31st  under  the  ab.ove  heading,  and  we  are 
able  to  confirm  the  remarks  of  your  correspondent,  who  is 
undoubtedly  well  informed. 

We  believe  that  the  British  electrical  manufacturer  is  still 
ignorant  of  the  possibilities  rf  the  large  business  to  be 
obtained  in  the  Canadian  market,  and  if  he  will  study  the 
requirements  of  the  market  and  make  arrangements  for  the 
manufacture  of  various  specialities  insisted  upon  by  the 
Canadian  buyer,  there  is  a  large  field  open  to  him. 

At  the  present  time  the  British  manufacturer  has  an  ad- 
vantage, generally  speaking,  of  10  per  cent.,  and  in  some 
cases  of  12^  per  tent.,  preference  in  duty  over  the  American 
and  Continental  manufacturer,  and  the  freight  rates  on 
electrical  goods  are  the  same  whether  shipment  is  effected 
from  London,  New  York  or  Hamburg. 

It  may  be  a  surprise  to  many  manufacturers  of  electrical 
apparatus  in  this  country  to  learn  that  the  leading  lines  of 
Canadian  switches,  clusters  and  other  accessories  in  large  demand 
in  Canada,  are  actually  being  made  in  the  Birmingham  district 
with  the  assistance  of  Continental  capital,  and  that  one 
enterprising  electrical  firm  in  this  country  have  thought  the 
prospects  of  business  good  enough  to  induce  them  to  commit 
themselves  to  the  entire  output  of  Canadian  specialities  of 
the  factory  referred  to  for  some  time  to  come,  and  their  fore- 
sight is  showing  excellent  results  for  themselves. 

We  have  a  number  of  orders  on  hand  at  the  moment  for 
specialities  which  we  cannot  place  in  this  market  for  the 
reason  that  manufacturers  whom  we  have  so  far  appn  ached 
on  the  subject  quote  prices  which  apparently  include  the 
entire  cost  of  the  tools  necessary  to  start  the  business,  with 
the  result  that  we  have  been  compelled  to  place  orders 
abroad. 

With  regard  to  the  manufacture  of  conduit  to  the 
"  National  Code  "  standard,  we  think  there  is  a  great  oppor- 
tunity awaiting  the  firm  which  is  the  first  to  lay  down  plant 
for  the  manufacture  of  the  same  at  competitive  prices,  and 
we  o'-.rselvts  are  able  to  order,  and  ha\e  ordered,  conduit 
for  the  Canadian  market  in  carload  lots. 

In  our  opinion,  the  alleged  want  of  enterprise  on  the  part 
of  many  British  manufacturers  is  roa'nly  due  to  the  fact 
that  they  are  not  aware  of  the  opportunities  obtaining  in 
Western  Canada  as  compared  with  Eastern  Canada,  ard 
representatives  sent  out  from  time  to  time  are  rarely 
instructed  to  go  further  west  than  Montreal  or  Toronto  ;  and 
that  they  believe  the  diflnculties  of  obtaining  a  proper  show 
in  the  East  also  obtain  in  the  West,  where  business  is  more 
in  the  hands  of  buyers  who  received  their  early  training  in 
the  Old  Country. 

We  are  looking  forward  to  the  time  when  our  clients  will 
be  able  to  c.l  tain  the  greater  part  of  their  electrical  machinery 
and  supplies  in  this  country,  and  when  we  shall  not  be  com- 
pelled to  place  orders  in  foreign  markets  in  order  to  obtain 
competitive  prices. 

Chiswell  &  Co. 

London,  W.C,  Nwemher  Ith,  1913. 
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No  Reflection  Intended. 

Representations  havingr  been  made  to  us  by  our  friend?, 
Messrs.  Nalder  Bros.  &  Thompson  and  Mr.  R.  W.  PhuI,  that 
the  wording;  of  a  recent  advertisement  of  onrs  in  yonr  paper 
is  op"n  to  the  construction  that  the  goods  of  other  manu- 
facturers are  of  poor  ()uality  ;  we  beg  to  state  that  the  words 
used  were  not  intended  to  convey  this  meaning,  and  we 
should  like  to  express  our  regret  that  our  advertisement 
should  have  been  put  in  a  form  open  to  misconception. 

Evershed  &  Yi^noles,  Ltd. 

E.  B.  VlQNOLES,  Managing  Director. 

Chiswick,  W.,  November  llh,  1913. 


A  prominent  advertisement  in  your  issue  of  October  Slsb 
stated: — "No  other  testing  set  competes  effectively — not 
only  because  the  work  is  hopelessly  inferior." 

There  can  be  no  question  that  this  statement  is  untrue, 
and  is  in  bad  taste.  I  am  further  advised  that,  in  view  of 
the  recent  report  in  your  paper  of  an  abortive  action  brought 
against  myself  by  the  advertisers,  the  statement  is  actionable. 
The  intention  of  the  statement  appears  to  l)e  summed  up  in 
the  words,  "  No  case,  abuse  the  other  side." 

The  Omega  insulation  meter  is  sold  on  its  own  merits  and 
by  fair  methods,  in  open  competition  with  the  testing  set 
referred  to  in  the  objectionable  advertisement,  and  even  to 
the  "  exclusive  users  "  named  therein. 

I  cannot  conceive  that  an  advertisement  so  detrimental 
to  the  dignity  of  your  paper,  and  to  that  of  the  electrical 
trade,  appeared  with  your  full  knowledge. 

R.  W.  Paul. 

New  Southgate,  N.,  November  Wth,  1918. 

[As  the  above  letters  show,  complaints  have  been  made 
to  us  by  Messrs.  Nalder  Bros.  &  Thompson,  Ltd.,  of  Queen 
Street,  E.G.,  and  Mr.  R.  W.  Paul,  of  New  Southgate, 
London,  that  an  advertisement  which  appeared  in  one  of 
our  recent  issues  might  be  construed  to  cast  a  slur  on  the 
combined  ohmmeters  and  generators  manufactured  by  them 
respectively  under  the  names  of  "  Ohmer  "  and  "  Omega,"  by 
a  suggestion  that  they  are  of  inferior  workmanship.  The 
advertiser  has  assured  us,  as  will  be  seen  above,  that  the 
advertisement  was  not  intended  to  convey  this  impression, 
and  has  apologised  for  the  same;  and  we,  on  our  part, 
equally  regret  the  form  of  the  advertisement. 

It  is  not  within  our  province  to  publish  editorial  com- 
parisons of  si  milbr  and  compel  log  apparatus,  and  we  have 
consistently  refrained  from  doing  so.  Therefore  we  do 
not  regard  it  as  incumbent  upon  us  to  enter  into  any  dis- 
cussion regarding  the  respective  merits  of  the  different 
apparatus  involved  in  the  above  correspondence.  Never- 
theless, the  proprietors  are  fully  prepared  to  express 
regrt-t  that  an  advertisement  which  the  advertiser  respon- 
sible admits  is  open  to  misconception,  should,  in  the  hurry 
of  getting  to  press  with  "  copy  "  received  at  an  exceptionally 
late  hour,  have  escaped  the  advertisement  censor's  scrutiny. 
The  practice  sometimes  adopted  by  advertisers  in  our  own 
and  other  publications  of  reflecting  upon  gnods  supplied  by 
their  rivals  is,  to  our  minds,  both  undesirable  and  unneces- 
sary, and  thosa  responsible  for  the  preparation  of  advertise- 
ment "copy"  will  save  trouble  and  annoyan  e  by  avoiding 
the  making  of  such  reflections. — Ei)S.  Elec.  Rev.] 


Remarkable  Motor  Records. 

Referring  to  the  letter  appearing  in  your  issue  of  the  7th, 
I  see  that  the -first  point  raised  has  been  answered  by  the 
Editors. 

As  the  statement  in  my  letter  of  October  31st,  that  the 
motors  were  designed  to  do  120  b.h.p.  at  650  r.p.m., 
appears  to  have  given  rise  to  some  misunderstanding,  I 
will  endeavour  to  explain  the  matter  more  clearly. 

The  order  for  these  machines  was  given  and  accepted 
(but  not  by  me)  subject  to  the  condition  that  they  were  to 
be  capable  of  running  at  speeds  varying  from  228  to  G50 
B,P.M.  The  F.  L.  rating  was  to  be  80  b.h.p.  at  G50  r.p.m., 
but  they  were  also  to  be  capable  of  running  at  top  speod 
with  an  overload  of  50  per  cent,  for  one  hour. 


Now  with  1 20  B.H.P.,  or  say,  226  amps.,  at  G-'iO  r.p  jl,  the 
strength  of  field  would  only  \>f.  one-third  that  of  the  fall  field 
at  228  R.p  M  ,  while  th«^  armature  stn  '!gth  would  be  enor- 
mous in  compari.son,  and  I  knew  v.ry  well  that  if  the 
machines  would  run  nnd^r  the«  conditions  for  one  hoar, 
they  would  run  for  an  indefinite  time,  08  the  time  woold 
not  be  limited  bv  heating  or  sparking :  tbereforr-  '  -  'he 
machines  to  be  able  to  run  at  all  under  these  c  ..e, 

the    matter    demanding  my   chief   attention    was   that  of 
armature  reaction. 

That  is  why  I  said  I  designed  them  to  do  120  b  h.p.  at 
650  R.P.M.  ;  obviously  if  they  would  do  that  they  would  be 
all  right  for  the  80  b.h.p.  Of  course,  they  were  not  correctly 
rated  as  80- b.h.p.  motr^rs. 

Whatever  load  the  machine  will  carry  at  top  speed  with 
weakened  field,  it  will  carry  throughout  the  entire  range, 
with  this  difference,  that  as  the  Vwttom  speed  is  aj  -d, 

and  the  field  becomes  stronger,  the  overload  margiu  w.-.-^tijeg 
greater  and  gn  at;er. 

In  practice,  however,  these  machines  have  no  heavy  work 
to  do  at  the  lower  speed-s,  for  although  the  motor  has  some 
90  tons  of  rollers  to  put  in  motion,  owing  to  the  fact  that 
the  drive  is  through  the  exceedingly  clever  gearing  invented 
by  Mr.  G.  W.  Mascord,  only  about  50  amperes  is  required  to 
start  up. 

Certainly,  the  final  temperature  occurs  when  the  rate  of  heat 
generation  equals  the  rate  of  radiation,  but  the  time  taken  to 
reach  that  final  temperature  will  depend  upon  the  nature  of 
the  design,  and  for  a  machine  to  reach  final  temperature  in 
minimum  time,  it  is  not  necessarily  "essentially  a  copper 
machine  "  :  on  the  contrary,  such  a  machine  would  be  badly 
designed  and  expensive  to  build. 

In  regard  to  "  efficiency,"  if  it  is  merely  a  question  of 
some  trifling  increase  in  output  due  to  cutting-down  of 
material,  then  your  correspondent's  contention  as  to 
percentage  of  losses  is  correct ;  but  if,  on  the  other  hand, 
owing  to  certain  constructional  differences,  it  should  really 
be  a  matter  of  increase  in  output  to  the  extent  of  three 
times  that  obtainable  from  an  ordinary  type  machine  of  the 
same  weight  and  speed,  then  I  think  even  he  will  be  able 
to  see  and  ready  to  admit  that,  assuming  no  unreasonable 
departure  in  the  way  of  current  and  flux  densities,  the  ratio 
of  waste  to  useful  output  may  be  materially  affected  by  the 
fact  that  we  have  only  to  deal  with  about  one-third  the 
quantity  of  active  material. 

The  same  argument  also  bears  in  a  measure  upon  the 
question  of  cost  per  HP.  or  Kw.  of  output. 

I  think  your  correspondent  has  made  his  position  perfectly 
clear,  and  although  at  the  present  moment  it  may  not  suit 
me  to  give  him  all  the  information  he  may  desire  to  have,  I 
can  assure  him  that  no  statements  have  been  made  in  the 
article  of  October  10th,  or  in  the  letter  of  October  31st  and 
this  present  communication,  that  cannot  be  fully  sub- 
stantiated; and  if  he  is  at  any  time  coming  to  London,  I 
shall  be  very  pleased  to  meet  him,  and  will  undertake  to  dispel 
all  his  doubts,  and  think  I  can  promise  to  give  him  an 
opportunity  of  seeing  these  machines  in  operation. 

H.  Chitty. 

London,  N.,  November  Uth,  1913. 


Some  Industrial  Ises  for  Electrk'  Fans.— When  first 

introduced,  email  ele-trio  fans  were  mainly  used  for  creaiinp  a  cool 
current  of  air  in  confined  rooms  and  areas.  In  recent  years,  how- 
ever, a  new  field  of  uefuluefS  seema  to  have  betn  di.-<ovend  for 
the  hand  appliance.  Tney  are  now  beintr  employed  by 
chocolare  sweetmeat  makers  in  d»alinp  with  urgent  orders.  Aa 
80on  as  the  chocolates  and  twn  bors  are  dipped  they  are  placed  on 
Ion?  trays  in  front  of  a  row  of  fans,  which  render  the  confections 
ready  for  packing  in  a  fraction  of  the  ordiuary  time  required. 
Electric  fans  are  also  being  larjiely  used  for  the  rapid  drj  ing  of 
photix^raphic  prints.  Nowadays  press  photography  has  to  be 
carried  on  with  such  celerity  that  the  time  available  for  drying  pur- 
poses has  to  be  cut  down  to  a  minimum,  a  result  which  is  served  by 
the  use  of  the  fans.  In  the  bottling  departmejit  at  the  works  of 
the  Lash  Bitters  Co.,  in  New  York,  a  room  is  equipped  with  long  stout 
tables  on  which  are  ranged  in  open  rows  a  multitude  of  bottles,  each 
diuplaying  a  fresh  and.  as  yet,  moist  label.  Maintaining  a  vigorous 
circulation  of  air,  a  number  of  f»ns  hum  merrily  away  on  neigh- 
bouring brackets  and  dry  the  labtls  in  a  viry  short  space  of  time, 
the  installation  having  proved  extrtmely  satisfactory. 
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REMARKABLE    MOTOR    RECORDS. 


Thomas  Pabkee,  Ltd. 


We  have  received  the  following  particulars  on  this  subject  from  the 
designer  of  the  motors  (see  Electrical  Review,  October  lOtb, 
pagre  564)  : — 

As  desired,  I  now  pive  records  of  shop  tests  -with  one  of  the 
motors  referred  to  in  the  notice  of  October  10th. 

The  first  part  of  the  run  was  made  approximately  under  the  F.L. 
rating  conditions,  i.p.,  80  B.H.r.  at  660  k.p  m.  Throughout  this 
part  of  the  test,  half-hourly  readings  were  taken  showing  tempera- 
ture of  air  epcaping  from  the  machine,  also  shop  temperatures, 
columns  A  and  6. 


1  V5 

TIME,     HOURS 


Temperature  Tests  on  Motor  foe  "  United  Newspapers," 

Ltd. 


There  was  evidently  some  inaccuracy  in  the  readings  taken  for 
the  shop  temperatures  ;  the  first  reading  should  probably  be  76°, 
instead  of  74°,  and  the  third  reading  72'5°,  instead  of  76°.  This 
will  be  at  once  apparent  from  the  curve  showing  the  rise  of 
temperature  (from  column  C)  of  the  air  escaping  from  the  machine. 
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EXCITING    CURRENT.    AMPERES 

Si'efd  and  Excitation  Curvk. 

When  the  temperature  of  *'he  escaping  air  becomes  constant,  the 
machine  will  have  reached  its  maximum  temperature  ;  in  this 
i  J  stance,  this  was  clearly  the  case  in  from  2  J  to  3  hours  ;  accord- 
ingly at  4  o'clock  the  machine  was  brought  to  rebt  and  the  tem- 
peratures were  taken.  The  machine  was  started  up  again  at  4.30  for 
a  further  run  under  a  50  per  cent,  overload,  and  tlie  temperature! 
were  taken  aftwr  stopping  at  7  o'clock. 
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shunt 

motor 
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420  volts.     150  amps 

arvT  ,«^=      Thermometer  in  vent 
•    ^07  revs.         ^^p  ^j  y^^^ 
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650    „         * 
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II 

II 
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86 

Temperatures  after  2i  hours' 
full  load  and  2  hours  50  per 

60 
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86 

cent,  overload. 
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Temperatures  after  2  hours. 
Armature  front  131°  F.,  rise  61' 
Back  136°  F.    „     66° 
Auxiliary  150°  F.,    „    80°  F. 

Comm.  144°  F.,    „     74°  F. 

Air  in  shops  70°  F. 


I  think  there  would  have  been  very  little  increase  beyond  the 
temperatures  recorded,  even  if  the  run  had  been  continued,  but 
nothing  further  was  required  by  the  engineer  for  whose  satisfaction 
the  tests  were  made. 

A  further  two  hours'  test  was  made  on  this  machine  with  a  still 
heavier  load.  The  load  of  240  amperes  was  thrown  on  suddenly, 
without  any  effect  whatever.  It  should  be  remembered  that  this 
ruu  was  made  with  the  field  reduced  to  lees  than  one-third  its 
strength  at  230  r.p.m.,  because  the  difference  in  thec.E  M.F.  must  be 
taken  into  account  as  well  as  the  difference  in  speed. 

Probably  the  speed  curve  got  out  for  the  design  of  the  controller 
for  the  shunt  winding  may  be  found  interesting. 

H.  Chitty. 


Agricultural    Research.  —  Important    extensions    arf 

being  made  in  the  Agriculture  Department  of  Leeds  University, 
and  Prof.  Priestley,  financially  assisted  by  the  Board  of  Agriculture, 
is  engaged  upon  experiments  in  the  application  of  electricity  to 
crop  production,  with  a  view  to  ascertaining  whether  the  discharge 
of  electricity  under  carefully  controlled  coT.iitions  can  really  pro- 
duce sufficient  increase  in  the  yield  of  a  crop  to  make  it  suitable  for 
extended  application. 
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STEAM   BOILER  WORKING  IN   ELECTRICAL 
POWER    STATIONS. 


By  J.  W.  JACKSON,  A  M  I  E.E. 


(^Ahdract  of  jiaper  read  before  the  iNSTlTnTlON  OF  Electbical 
EnoineebS,  at  NewcoMle,  Noremher  10///,  1913.) 

An  important  ccEBideration  in  the  cape  of  boilers  for  central  pcwer 
stations  is  the  livelinefs  of  the  boiler  for  dealing  with  variations  in 
the  load.  Tte  remit  of  th  s  is  that  the  water-tube  boiler  has  been 
adopted  almoet  univerpally  ;  at  least  eight  of  the  kadirg  makf  s  of 
water-tube  b'  ilern  will  permit  of  et<am  beinp  rained  frc  m  cold  water 
to  the  full  working:  pres-ure  in  about  30  minutes,  whereas  with 
the  big  cylindrical  type  of  boiler  several  hours  are  required  for  this 
purpose. 

In  a  previous  paper*  the  author  advocated  the  vertical  or  only 
sliehtly  inclined  straight  tube.  Nothinp  has  happened  since  that 
time  to  alter  this  view.  In  depipninp  b'ilers  to  fulfil  this  con- 
dition of  straight  vertical  tubes,  some  difficulty  is  experienced  in 
designing  the  drums  fo  as  to  accommodate  the  requisite  number  of 
tubes  without  at  the  same  time  having  to  press  the  drum  ends  or 
sides  into  bad  shapes.  Where  the  metal  is  at  all  strain>d  in 
obtaining  these  deep  Beatings  or  facings,  an  irregular  stress  is 
permanently  put  upon  the  metal,  with  the  result  that  irregularity 
of  expansion  causes  local  working,  and  ultimately  fracturing  of 
the  metal  at  there  positions. 

In  connection  with  the  design  of  superheaters,  modern  crm- 
petition  appears  to  have  called  for  a  superheater  of  smaller  area 
but  placed  in  a  much  hotter  portion  of  the  boiler,  with  the  natural 


Fig.  1. 

result  that  the  superheater  tubes  are  overheated,  and  will  therefore 
have  only  a  short  life.  In  addition  to  this,  difficulty  is  experienced 
in  keeping  the  tubes  in  position.  This  is  undoubtedly  a  mistake. 
Superheaters  which  were  designed  10  years  ago  with  ample  surface 
were  fixed  much  further  from  the  furnace  (fig.  1),  with  the  result 


eaperheater.  A  smaller  quantity  of  at^sni  paving  thv  •■•.•*•  'h* 
eupe'beat^r,  le^s  heat  in  trsnnmitted  to  the  ►t*»ir,  Xht:  i- 

ing  the  »uperheater-tube  t>  rr  'iflh  ihst  f*  rrteiffB 

or  oxidisation  oc-urH  initidt:  :. 

The  new  HDperh»-ater  can   be  male  coi  r  chnper,  bot  tb« 

difficulties  in  operation  are  ircrea-ed  ai- .-  ,_.  .  maint* nance.  reli> 
ability  and  control.  The  scheme  a*oally  mean*  that  ibe  ncdeni 
superheater  is  fixed  between  tb*-  main  water  tobea  of  the  b"iUr. 
with  the  ret-uit  that  "sooting  'of  the  tobM  becomfc  a  difBcnlt 
matter;  when  portions  of   the  f>ath  of   the  'd 

with  foot,  the  ganes  aie  then  concentrated   u.  .  -f. 

with  the  rehuit  that  a  greater  amount  of  heat  Je  broofrht  to  orar 
on  thoRe  portions,  which  causes*  more  rapid  oxidiMtion  of  tke 
metal,  and  o  shortens  its  life.  This  clogging  of  the  gaa  psMayea 
continues  until  the  amount  of  euperheat  fallii  to  a  con  "  'y 
low  figure.     This  trouble  i"*  one  that  requires  mo»t  ta  .i- 

siderarion  when  the  lower  grades  of  fuel  are  handled,  stKh  a*  tioff 
coal,  &c. 

The  more  generous  superheater  fixed  beyond  the  first  bank  of 
tubes  being  of  ample  size  for  its  work,  bei-aase  of  the  lower  tem- 
perature of  the  gaFe-r.  is  much  less  Fensitive  to  the  fooling  of  the 
pis-ages  by  soot.  We  are  undoubtedly  at  the  be^innirg  of  the 
period  when  really  h'gh  superheated  steam  is  comi?  g  into  u.v.  and 
steam  temperatures  of  from  700°  F.  to  pf  BpiV.Jy  9<i"j'  F.  at  the  tur- 
bine stop  valves  are  1  kely  to  be  rtquired  before  vcy  Ion?.  Under 
these  conditions  ix  will  be  seen  that  if  the  superheater  of  the  fatare 
is  fitted  in  such  a  ho":  position  of  the  boiler  aa  in  the  case  of  rome 
existing  superheaters,  troubles  will  incr'aoe.  If  a  superheater 
tube  is  bent  so  that  it  cannot  drain  itself  at  the  bottom,  eericua 
corrosion  or  possibly  complete  cloggirg  of  the  tube  is  liable  to 
occur  ;  but  even  this  trouHe  can  be  lessened  if  the  superheater  ia 
kept  well  up  in  the  boiler  so  that  it  does  not  normally  l>eoome 
flooded  when  the  boiler  is  at  rest.  Here  again,  fig.  1  offers  a  good 
solution,  as  owing  to  the  gas  by-passing  the  superheater  there  i*  no 
danger  of  the  latter  being  flooded  or  of  its  being  overheated  when 
starting  the  boiler.      Fig.   3  is  a  good  design  when  kept  well  np 


Fig.  3. 
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that  they  are  much  steadier  to  work  and  of  almost  everlasting 
wear.  They  also  have  the  advantage  that  the  amount  of  super- 
heat can  be  reduced  without  overheating  the  tubes. 

The  more  modern  superheater  (fig.  2)  does  not   usually  vary  the 
path  of  the  gases,  but  shunts  more  of  the  saturated  steapi  past  the 
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above  the  water  level.  There  is  always  a  considerable  amount  of 
risk  with  a  superheater  that  has  to  be  blown  out  before  the  Ixiiler 
can  be  put  on  load,  and  from  this  point  of  view  alone  it  is  advi^ble 
to  stipulate  that  the  superheaters  be  kept  well  np  above  the 
boiler  water-line  and  also  that  the  superheater  be  considered,  so 
far  as  operation  is  concerned,  a  portion  of  the  nrun  steam  pipe- 
that  is  to  say,  that  the  boiler  should  not  be  fitted  for  the  main 
steam  with  a  main  saturated  steam  pipe  arrangement 

Another  trouble  with  the  modern  superheater  is  that  owing  to 
Its  comparatively  small  surface  a  considerable  drop  in  pre-snre 
takes  place  when  the  boiler  is  being  worked  at  its  norma*  full  load, 
this  drop  amounting  to  as  much  as  10  to  15  lb.  per  eq.  in.  at  the 
normal  full-load  rate  of  working,  whereas  with  the  older  super- 
heater a  drop  of  aboul  5  to  7  lb.  takes  place.  The  difficulty  of 
overhauling  and  cleaning  the  exterior  of  the  modern  superheater  is 
also  considerable,  this  being  due  to  the  narrow  space  provided,  it 
being  almost  impossible  for  a  man  to  ;j:et  into  the  space  and  carry 
out  the  necessary  work.  The  older  superheater  being  fixed  at  the 
top  of  the  boiler  allows  of  the  superheater  casin?  being  dismantled 
entirely,  so  giving  very  thorough  and  complete  access. 

If  the  drums  are  placed  parallel  to  the  path  of  the  gases,  then  the 
front  of  the  drum  should  be  set  at  a  higher  level  than  the  back  of 
the  drum,  while  if  the  drums  are  at  right  angles  to  the  flow  of  the 
gases  the  front  drum  should  be  elevated  and  the  back  drum  lowered 
in  comparison  with  the  level  of  the  centre  drum.  In  actual 
practice  in  the  cas.-  of  a  boiler  with  three  drums  set  at  right  angles 
to  the  flow  of  the  gases,  the  length  of  the  boiler  from  the  front  to 
the  back  being  about  16  ft.,  there  is  a  dififereme  in  the  water  levels 
between  the  back  drum  and  the  fr.>nt  drum  of  a<»  much  as  12  m. 
when  the  boiler  is  being  steamed  at  normal  full  load.  The  reason 
for  this  is  not  difficult  to  see.  It  will  be  remembered  that  nearly 
75  per  cent,  of  the  total  evaporation  of  the  boiler  takes  place  in  the 
front  two  or  three  rows  of  tubes.     The  bubbles  of  steam  nsing  up 
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the  tubes  at  a  fairly  high  rate  displace  the  water  in  the  tube,  and 
80  set  up  a  rapid  circulation  ;  moreover,  the  water  in  the 
front  drum  is  quite  full  of  larpe  and  Fmall  bubbles  of 
steam,  which  have  the  effect  of  lowering  the  density  of  the 
water  ;  and,  further,  friction  is  pet  up  in  the  water-circulatinp 
tubes  by  the  water  flowing'  from  Ihe  front  drum  to  the  middle  ard 
back  drums  to  repeat  apain  the  cycle  of  circulation.  There  does 
not  appear  to  be  any  disadvantage  whatever  in  elevating  tbe  front 
drum  by  as  great  an  amount  as  that  indicated.  A  fairly  long  water- 
gauge  glass  is  required  to  cover  fully  the  variation  in  water  levels  ; 
this,  however,  is  an  advantage  rather  than  otherwise,  and  in 
following  this  scheme  out  a  lower  water  level  can  be  maintained 
with  much  greater  safety  than  is  at  present  experienced  ;  that  is  to 
say,  by  elevating  the  front  drum  the  water  level  throughout  all  the 
drums  will  be  the  same  mean  level  under  working  conditions,  and 
by  carrying  as  small  a  quantity  of  water  in  the  drums  as  is  reason- 
ably safe,  greater  freedom  from  priming,  when  dirty  water  is 
carried,  is  obtained.  This  question  of  priming  is  of  great  import- 
ance, whether  the  steam  is  required  for  reciprocating  engines  or 
turbines,  and  any  scheme  that  can  be  put  forward  for  reducing  this 
diflBculty  must  receive  attention. 

Another  difficulty  in  connection  with  priming  is  the  corrosion  of 
the  steam  space  of  the  drums  and  of  the  steam  and  superheater 
tubes.  The  steam  rising  from  the  water  surface  heavily  charged 
with  moisture  comes  in  contact  with  the  heated  surfaces  of  the 
upper  portion  of  the  drum  and  steam-connecting  and  superheater 
tubes,  and  is  liable  to  set  up  very  serious  corrosion,  which  in  a  com- 
paratively short  time  will  completely  destroy  the  tubes.  It  is  quite 
easy  to  overcome  this  trouble,  so  far  as  the  drums  are  concerned, 
by  painting  the  internal  surfaces  of  the  drnms  with  any  of  the 
first-class  bitumastic  paints  that  are  now  on  the  market.  This 
process  of  painting  with  bitumastic  paint  has  now  been  carried  out 
on  boilers  for  at  least  five  to  six  years  with  completely  satisfactory 
results,  and  if  the  paint  could  be  easily  applied  to  the  surfaces  cf 
the  cross-over  steam  and  superheater  tubes,  there  is  little  doubt 
that  the  trouble  would  be  got  over  by  the  same  means.  Priming  is 
undoubtedly  the  real  cause  of  the  trouble. 

One  of  the  most  notable  advances  made  in  the  present-day  steam 
boiler  is  that  of  smokeless  working  with  ordinary  bituminous  coals, 
which  can  be  obtained  of  equal  value  to  the  best  Welsh  steam  coal 
at  something  like  half  the  cost.  In  the  water-tube  boilers  built 
about  15  years  ago,  the  space  between  the  fire  grate  and  the  tube 
surface  was  extremely  small,  with  the  result  that  the  gases  were 
chilled  before  combustion  was  completed. 

With  the  modern  water-tube  boiler  a  very  large  combustion  space 
is  provided,  and  a  great  deal  of  this  combustion  space  is  lined  with 
high-grade  firebricks.  The  firebrick  becomes  heated  up  to  a  fairly 
high  temperature,  but  being  sufEciently  far  removed  from  the 
heart  of  the  flame,  it  does  not  suffer  at  a  prohibitive  rate,  and  so 
allows  combustion  to  be  almost  completed  before  the  heated  gases 
are  allowed  to  come  in  contact  with  the  comparatively  cold  metal 
surfaces. 

Another  important  reason  for  the  smokelessness  of  the  modern 
boiler  is  the  mechanical  stoker,  with  which  the  fuel  is  gradually 
heated  up  at  a  comparatively  slow  rate,  so  that  there  is  no  great 
rush  of  gas  into  the  furnace  at  any  moment. 

Air  leakages  into  the  furnace  are  of  very  considerable  import- 
ance, and  require  the  largest  amount  of  attention  from  the  point  cf 
view  of  eflBciency.  With  the  induced-draught  system,  air  leakages 
can  occur  over  very  wide  areas.  In  boilers  using  gas  firing,  where 
practically  the  whole  of  the  furnace  brickwork  is  heated  up  to 
almost  the  same  temperature,  those  places  at  which  air  leakage 
occurs  show  up  as  black  spaces  over  the  brick'srork  inside  the 
furnace. 

The  CO2  indicator  is  of  great  assistance  in  locating  air  leakages, 
but  it  only  indicates  that  a  leakage  is  taking  place.  It  is  of  great 
value,  not  only  to  the  officials,  but  also  to  the  firemen.  Wae^es  for 
the  firemen  are  sometimes  controlled  by  the  amount  of  CO2  indicated 
by  the  recorders.  This  scheme  has  a  great  deal  in  its  favour, 
but  it  is  quite  pof  siblt  to  get  a  very  high  percentage  of  CO2  in  a 
furnace,  and  so  earn  a  big  bonus,  without  going  to  great  trouble, 
by  allowing  a  rather  large  quantity  of  fuel  to  go  over  the  back-end 
unconsumed. 

A  new  page  in  boiler  history  was  recently  opened  by  Prof.  Bone 
and  Dr.  Nicholson.  The  particular  line  of  research  adopted  by 
Prof.  Bone  has  been  that  of  surface  combustion.  The  field  for  this 
scheme  is  somewhat  limited,  the  fuel  employed  being  cleaned  gar, 
The  great  point  in  its  favour  is  the  high  thermal  efliciency. 

Dr.  Nicholson's  scheme  can  apparently  be  applied  to  any  of  the 
usual  commercial  boilers  by  rearranging  the  gas  paths.  The 
furnace  remains  much  the  same  as  before,  the  chief  idea  being  to 
pass  the  gases  after  combustion  over  the  heating  surfaces  at  a  very 
high  rate  of  speed,  all  ming  of  a  more  ready  transference  of  heat. 
It  is  also  possible  to  reduce  the  temperatures  of  the  outlet  gases 
below  200°  r.,  so  that  the  latent  heat  of  the  steam  contained  in  the 
gases  is  recovered.  Of  the  two  schemes.  Dr.  Nicholson's  is  the  more 
promising. 

The  selection  of  firebricks  requires  very  careful  attention.  The 
sulphur  and  fireclay  in  coals  afi'ect  some  firebricks  very  badly. 

When  difficulty  is  experienced,  experiments  must  be  made  with 
various  firebricks  until  a  suitable  make  is  di»covered.  In  some 
cases  natural  stone,  very  high  in  silica  content,  taken  direct  from 
the  stone  quarries  has  been  used  with  very  good  results. 

It  will  generally  be  gathered  from  the  above  remarks  that  a  good 
furnace  is  one  that  allows  plenty  of  room  for  combustion  and  is 
well  lined  with  a  refractory  material,  as  undoubtedly  the  theory  is 
being  more  and  more  apprc^ciated  that  the  boiler  has  the  fun.  tion 
of  absorbing  the  heat  delivered  to  it  from  the  furnace,  while  the 
function  of  the  furnace  is  to  produce  the  heat,  and  the  requirements 
of  both  must  b^  keVit  in  view  if  good  results  are  to  be  obtained. 


An  important  consideration  in  favour  of  machine  firing  is  the 
regularity  with  which  the  fuel  can  be  fed  into  the  furupce,  and 
this  generally  means  that  a  high  percentnge  of  CO2  can  be  obtained 
under  equal  conditions  as  compared  with  the  hand-firirg  scheme, 
the  liability  to  form  smoke  being  at  the  same  time  reduced. 

It  is  possible  now  to  handle  coal  in  the  finest  possible  state  of 
division  without  causing  smoke  or  encountering  any  other  than 
the  usual  difficulties  ;  that  is  to  say,  that  "duff  "  coal  can  be  as  easily 
handled  as  "  nuts." 

Some  stokers  are  much  more  suitable  for  certain  types  of  fuel 
than  others.  One  particular  advuntage  of  the  chaingrat^e  and  step- 
grate  stokers  is  that  they  allow  of  the  ash  being  handled  more  or 
less  automatically,  that  is  to  say,  the  ash  is  delivered  by  the  stoker 
on  to  or  over  the  dumping  bars  at  the  back  end  of  the  furnace. 
L'nks  have  recently  been  developed  which  allow  of  a  dumping  bar 
being  fitted  as  short  as  is  c'e.-'irable  ;  the  determining  factor  in  this 
latter  case  being  that  a  slight  cheek  to  the  ashes,  &c.,  is  necessary 
to  allow  of  complete  combustion  occurring  at  the  back  end,  other- 
wise good  fuel  may  bo  carried  over  in  fairly  considerable  quantities. 

It  is  of  considerable  importance  that  the  ashes  should  be  handled 
mechanically,  as  otherwise  very  high  costs  of  labour  and  other 
labour  difficulties  will  occur.  This  automatic  principle  is  equally 
necessary  for  putting  the  coal  into  the  bunkers.  A  better  scheme 
than  the  ash  conveyor  has  been  developed,  and  is  now  being  solely 
relied  upon  for  some  large  boiler  plants,  and  it  is  givinar  a  very  con- 
siderable amount  of  satisfaction.  The  principle,  roughly,  is  that  a 
laree  cj  clone  chamber  is  fitted  above  an  ash  bunker;  the  CTclone 
chamber  is  connected  up  to  an  exhauster  of  fairly  large  capacity 
which  will  create  a  vacuum  of  as  much  as  4  in.  of  mercury. 
Another  pipe  is  taken  from  the  cyclone  chamber  and  ha''  a  number 
of  openings  in  it,  the  openings  C'lrresponding  with  the  number  of 
ash  hoppers  under  the  boilers.  An  ash  crusher  is  fixed  on  wheels, 
and  is  capable  of  being  moved  from  one  ash  hopper  to  another  ;  it 
is  driven  by  an  electric  motor  and  crushes  the  ash  as  the  latter  is 
allowed  to  issue  from  the  boiler  ash  chute,  in  which  condition  it  is 
allowed  to  fall  into  the  suction  pipe.  The  draught  created  by  the 
air  exhauster  at  this  pipe  is  so  great  as  to  cause  the  ash  and  clinker 
to  be  drawn  up  the  pipe  to  a  considerable  height,  where  it  is 
ejected  through  the  cyclone  chamber  into  the  ash  bunker.  A  very 
important  advantage  that  this  scheme  has  over  any  other  ash- 
handling  plant  is  its  freedom  from  dust.  The  only  place  where 
dust  can  be  met  with  is  at  the  point  where  the  ash  is  loaded  up 
into  the  railway  trucks  from  the  ash  bunker,  and  even  this  can  be 
dealt  with  by  fitting  spraying  pipes  inside  the  ash  bunker.  In  a 
somewhat  similar  method,  water  pretsure  is  used  for  ejecting 
the  ashes. 

Wherever  the  opportunity  presents  itself  of  roughly  analysing 
the  solid  matter  in  the  boiler  water  and  the  amount  of  hardness  of 
the  make-up  water,  the  simple  system  of  treatment,  generally  with 
soda  ash  and  lime,  should  be  sdopted.  Very  few  boiler  compositions 
can  deal  with  the  softening  of  feed  water  at  anything  approaching 
the  cost  of  the  lime  and  soda  system. 

Boiler  corrosion  has  always  been  a  most  difficult  subject,  and  it  is 
possibly  not  much  nearer  being  solved  now  than  ever  it  was. 
Various  electrical  schemes  are  being  tried  for  overcoming  the  local 
action  on  the  boiler  tulies  and  p'ates,  by  concentrating  it  on  r*  new- 
able  p'ates  located  irside  the  b'iler.  This  prcuiires  well,  but  it 
must  be  applied  with  the  utmost  care  or  the  troubles  may  be  much 
increased. 
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In  re  Beecknell,  Munbo  &  Rogers,  Ltd. 

Me.  Justice  Saegant  on  Tuesday,  November  11th,  in  the 
Chancery  Division,  heaid  a  petition  for  the  sanction  of  the 
Courts  to  spt  cial  resolutions  patsed  by  this  company  for  the 
reduction  of  its  capital. 

Mb.  Aethue  Siwb,  in  support  of  the  petition,  stated  that  the 
company  was  incorporated  in  1904  for  the  purpose  of  carrying  on 
business  at  Bristol  as  ebctrical  and  nieihanical  engineers.  Its 
nominal  capital  was  f  .30.000,  divided  into  2,000  preference  shares 
of  £5  each,  and  20,000  ordinary  shares  of  £1.  Ic  was  proposed  to 
reduce  that  capital  by  reducing  the  ordinary  shares  t»  10.^  The 
company  had  no  creditors. 

His  Lordship  asked  whether  the  preference  shares  were 
preferential  as  to  capital  as  well  as  to  dividend. 

CouNSKL  said  that  the  preference  shares  were  to  be  in  no  way 
affected  by  the  reduction,  though,  as  a  matter  of  fact,  they  were 
preferential  as  to  both.  As  all  the  ordinary  shares  h^d  not  bten 
issued,  the  reduction  was  really  not  so  large  as  would  appear  on 
the  face  of  it.  It  was  actually  a  reduction  of  £7,414  IDs,  which 
would  be  found  to  be  writing  off  one  half  of  the  issued  ordinary 
shares.  All  the  resolutions  had  been  duly  passed,  and  the  loss  was 
satisfactorily  explained  by  the  affidavit  of  Mr.  Rogers,  who  had, 
since  the  incorporation  of  the  company,  been  a  dnector,  and  was 
also  the  managing  director  and  chairman.  He  said  that  tbe  com- 
pany had  carritd  on  business  without  writing  down  its  assets  or 
allowing  anything  for  depreciation,  and  as  certain  of  the  compary'a 
leases  were  on  the  eve  of  expi-ing,  the  board  thought  the  time  had 
now  come  for  putting  things  in  order.  Owing  to  the  expiration  of 
the  leases,  they  put  the  depreciation  of  tbe  value  of  tbe  buildings 
at  £l,7i?2  odd,  the  depreciation  on  machinery  at  £4,000,  and  on 
loose  tools  at  about  £1  400.  Nothing  had  bten  allowed  for  deprecia- 
tion since  the  incorporation  of  the  companv. 

There  was  no  opposition,  and  hia  Lobdbhip  sanctioned  the 
reduotion  as  proposed. 
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Sdnderlanu  Di.stkict  Ef.«CTKic  Tbamways,  Ltd.,  r. 

Newcastle-upon-Tyne  Electuic  Sui-ply  Co,  and  the  Codntv 

OF  Durham  Electric  Power  Supply  Co, 

Mb,  Ji'STicE  Saroant,  in  the  Chancery  Divieion,  had  a^ain  before 
him  on  Friday,  November  7th,  the  motion  by  which  the  plaintiffH 
in  this  action  Bought  an  interim  in  junction  to  restrain  the 
defendants  from  cuttinff  off  the  supply  of  electric  power  to  their 
tramways. 

Mr.  Mark  Romer,  K.C,  who,  with  Mr.  Percy  Wheeler,  appeared 
for  the  plaintitft",  said  that  the  matter  had  stood  over  from  the 
previous  week,  an  interim  injunction  already  granted  being  con- 
tinued over  that  day  to  see  if  some  arrangement  could  not  be  come 
to  between  the  parties  for  a  speedy  trial.  On  the  previous  occasion 
it  had  been  suggested  by  Mr.  Martelli,  K.C,  who  appeared  for  the 
defendants,  that  the  plaintiffs  had  paid  nothing  in  respect  of  what 
was  admittedly  due.  He  understood  that  the  defendants  had  now 
filed  evidence,  but  he  had  not  yet  seen  it. 

Mb,  Martelli  said  that  they  now  had  evidence  that  the  plaintiffs 
had  paid  nothing  for  their  supply  of  electricity  since  January  last, 
and  they  now  wanted  rather  a  long  time  for  their  pleadings.  The 
defendants  were  quite  willing  to  continue  the  supply  for  a  short 
time  if  the  action  could  come  on  for  trial  at  an  early  date.  The  result 
of  their  filing  evidence  that  nothing  had  been  paid  by  the 
plaintiffs  since  last  January  was  that  on  the  previous  night  the 
defendants  received  by  post  a  cheque  for  £737.  This  cheque  pur- 
p:  rbed  to  be  in  settlement  of  the  defendants'  account,  and  that,  of 
coarse,  could  not  be  right, 

Mr.  Justice  Sabqant  :  Of  course  you  will  accept  it  without 
prejudice. 

Me,  Martelli  said  of  course  that  would  be  so,  but  he  wanted  to 
make  it  quite  clear, 

Mr,  Romeb  said  that  would  certainly  be  right.  He  had  not  seen 
the  affidavits  that  had  bfen  filed,  but  probably  there  had  been  some 
mieunderstanding  about  the  matter. 

Mr.  Martelli  said  the  supply  would  be  continued,  but  the 
defendants  were  most  anxious  that  this  dispute  should  be  settled  at 
an  early  date,  as  their  case  was  that  there  was  no  agreement  what- 
ever between  these  parties. 

His  Lordship  :  You  would  like  to  get  it  disposed  of  this  term  ' 

Mr.  Martelli  said  yes,  but  the  difficulty  was  about  the  state- 
ment of  claim.  Mr,  Wheeler  wanted  three  weeks  to  put  it  in,  but 
he  (Mr.  Martelli)  suggested  that  it  might  be  done  in  a  shorter  time, 
and 

His  Lordship  pointed  out  that  he  had  already  had  a  week,  and 
if  he  had  10  days  more  it  should  be  sufficient. 

Mr.  Wheeler  agreed  to  deliver  the  statement  of  claim  within 
](>  days. 

His  Lordship  :  Then  10  days  for  the  defence  ? 

Mb.  Martelli  thought  they  could  do  it  in  a  week  from  receiving 
the  statement  of  claim. 

His  Lordship  :  Very  well.  Then  seven  days  for  the  defence  ; 
do  you  want  discovery  ? 

Mr.  Martelli  thought  if  the  parties  exchanged  documents 
it  would  be  sufficient ;  there  were  only  Acts  of  Parliament  and 
agreements. 

Mr.  Romer  agreed. 

His  Lordship  :  Then  there  will  be  an  exchange  of  documents 
within  three  days  after  the  delivery  of  the  defence,  and  I  will  fix 
an  early  day  for  the  trial. 

Counsel  suggested  December  9th,  and  his  Lordship  said  he 
would  take  it  on  that  day,  subject  to  anything  part  heard. 


BUSINESS  NOTES. 


Hobart  Manufacturing  Co.  r.  Newcomre. 

At  Devon  Assizes  at  Exeter  on  November  4th,  before  Sir  Fredk. 
Low,  K.C,  M.P.,  this  action  was  heard. 

The  Plaintiff  asked  for  the  return  of  a  mincing  machine  or 
its  value,  £58,  and  £11  4b.  damage  for  alleged  wrongful  detention. 
An  electrically -driven  mincing  machine  was  fixed  in  the  Plymouth 
Market  to  a  stall  belonging  to  defendant,  a  butcher,  for  exhibition 
purposes.  The  company  forwarded  the  defendant  a  cheque  for  £2 
for  the  use  of  the  stall,  with  a  request  to  return  the  cheque  and 
machine  if  the  arrangement  were  not  satisfactory.  Neither  the 
cheque  nor  machine  was  returned,  the  contention  of  the  defence 
being  that  the  defendant  did  not  require  the  machine,  and  could 
not  remove  it  because  he  was  unable  to  disconnect  the  electrical 
apparatus. 

The  Commissioner  said  that  the  action  should  have  been  heard 
in  a  County  Court.  However,  he  was  of  opinion  that  an  agree- 
ment had  been  broken  by  the  defendant.  lie,  therefore,  ordered 
the  machine  to  be  returned,  or  its  value  paid,  within  seven  days, 
with  coBts  against  the  defendant  on  the  County  Court  scale. 


German  Telephone  Prices.— Various  firms  engaged  in 

the  light  electrical  engineering  branches  (telephony,  telegraphy. 
&c  )  in  Germany,  recently  approached  the  Imperial  Post  Office 
authorities  with  a  view  to  securing  the  grant  of  higher  prices  in 
these  branches,  and  it  is  now  stated  that  the  application  has  been 
successful  in  regard  to  certain  post  office  supplies.  The  attitude  of 
the  postal  authorities  in  the  matter  is  of  substantial  advantage  to 
the  branches  concerned,  as  the  former  are  the  most  important 
customers  of  the  latter.  As  to  the  price  convention  which  was 
concluded  a  short  time  ago,  the  interested  firms  are  endeavouring 
to  extend  the  scope  so  as  to  include  manufacturers  other  than  those 
already  affected  by  the  convention.  The  hope  is  also  entertained 
that  it  may  be  possible  to  apply  the  system  to  the  export  trade. 


\oi'nt     to    our    A(l\»*rti.strH,  —  Thk    Elkctbjcal 

Kkvikw  AdvertiHJng  Departmrat  in  aerionalj  iDoonrenienc«d  ftt 
times  by  the  very  late  arrival  of  copy  for  adTertiiementa.  In  order 
to  avoid  disappointment,  there  who  are  rti>pociiible  for  prfpaiaticn 
of  advertising  matter  are  a»-ked  to  let  their  deairea  b«  kno-wn  at 
the  earliest  possible  moment,  and  to  take  apccial  not«  ''  *^'  fact 
that  nnv  <'(>j)ij  and  ulttfrationx  ti>  fxiftittij  iidrrrtiMfmfnlt(  kt) 

ultovld  reach  the  officeM,  4,  Ludgatr  Hill,  K.C,  mat  later  fktim 
Mondny  mm-ninq.  Requests  to  this  t fleet  have  rometimeii  been 
over)oc!ied,  but  it  is  imperative  that  the  rale  be  adhered  to  in 
future  in  order  that  there  may  be  neither  dijappointment  to  the 
advertiser  nor  delay  in  printing  the  Electbical  Review. 

Private  Arrangements. — Rii>i.vf;s  kvj-  Lamp  Co.,  Lti>, 

Parr  Street,  Liverpool. — A  meeting  of  the  creditors  intereated  in 
the  above  matter  was  held  en  November  Oth.  when  it  wae  reported 
that  the  business  \va8  originally  started  in  Manchester,  bat  in  1911 
it  was  taken  over  by  Mr.  Atherton,  and  a  company  wa«  floated  in 
February,  ll'll.  The  capital  at  that  time  was  *::iCC",  of  which 
l.oOO  bhares  have  been  isoned,  1,0'X)  £1  shares,  and  .'.•  "  £1  rendora' 
shares.  Debentures  have  been  issued  from  time  to  time  to  the  extent 
of  £4,200,  on  which  there  is  now  £179  dae  in  respect  of  intereat. 
No  salary  has  been  dravni  by  the  directors,  their  servicee  being  given 
absolutely  free  to  the  company.  Negotiations  have  been  entered 
into  with  a  view  to  selling  the  patent  rights  and  business  generally 
and  the  majority  of  the  debenture- holders  are  agreeable  to  their 
debentures  being  transferred.  The  statement  of  affairs  ehowed 
liabilities  to  sundry  creditors  of  £6.'8,  and  liability  on  Bhares 
£1,502,  while  there  are  debentures  for  £4  8><">.  The  assets  are 
estimated  to  produce  £3,'J^8,  there  being  thus  disclosed  a  deficiency 
of  £2,.'!)50  on  paper.  It  was  ultimately  decided  to  confirm  the 
liquidation.     The  following  are  creditors  : — 

Bramall,  W.  H.,  Manchester *38 

BurmskD,  R.  H.,  BirmiDglitm 96 

Cod  Arc  Lamp  Co.,  NottiDgbam 99 

Eckstein  Heap,  Manchester        IS 

Kelly,  Rob  &  Hens,  Liverpool 32 

Middleton  &  Son,  Liverpool        ■II 

Royston,  E.  R.,  A:  Co.,  Liverpool          ......  19 

Veritys,  Ltd.,  Maocbester IC 

WittauEOD  A  Co.,  London Vi 

Joseph  Green  &  Nephew,  Ltd.,  GIoIk;  Iron  Work?.  Crown 
Point  Road,  and  Norman  Hurst's  Garage,  Wade  Lane  Leeds,  auto- 
mobile, electrical,  and  general  engineers. — A  meeting  of  the 
creditors  interested  in  the  above  matter  was  held  at  the  offices  of 
McFsrs.  Booth,  Wade,  Farr  A:  Lomas  Walker,  solicitors.  Central 
Bank  Chambers,  Leeds,  on  Friday,  November  7th,  The  statement 
of  affairs  prepared  by  MesErs.  Frederick  !c  C,  S,  HoUiday,  ino  r- 
porated  accountants,  Greek  Street,  Leeds,  showed  onsecured  tr..  c 
liabilities  amounting  to  £!»61,  bank  claim  *:1,159,  cash  creditors 
£458,  and  other  liabilities  £3u,  making  a  total  of  £2.«0<.  The 
assets  were  £2.8!'2.  There  were  preferential  claims,  including 
interest  on  debentures  and  costs,  amounting  to  £1,.^S1,  which 
reduced  the  assets  to  .£1,. "11,  and  disclosed  a  deficiency  of  £1.097. 
It  was  explained  that  the  deficiency  was  accounted  for  by  lose  on 
trading  and  depreciation  as  shown  in  the  statement  of  affairs.  The 
company  was  formed  in  April,  19o9,  with  a  capital  of  £4.iiOO  in  £1 
shares,  of  which  £3,720  were  issued.  On  July  ith  last  the 
debenture-holders  took  possession,  and  appoiiited  Mr.  Fredk. 
Holliday,  Receiver.  This  w  hs  followed  by  a  meeting  of  the  share- 
holders on  October  20th,  when  Mr.  Holliday  was  selected  as 
liquidator.  This  appointment  was  unanimously  ratified  at  the 
meeting  of  creditors  on  the  7th  inst..  and  the  estate  waa  left  in  the 
hands  of  the  liquidator  without  a  Committee  of  Inspection. 

Trade  Anuouncfments.— The  Westixghouse  Brake 

Co.,  Ltd.,  of  King's  Cross,  London,  N.,  have  secured  the  servicee  of 
Mr.  1).  McGregor  Stewart,  of  HiG,  Buchanan  Street,  Glasgow,  to  act 
as  their  agent,  owing  to  increased  business  'n  Scotland. 

Messrs.  Watlimiton  v^  Co.,  Ltd  ,  announce  that  increased 
businebs  has  made  a  second  telephone  line  necessary,  and  their 
number  has  now  been  altered  to  City  1257  Ctwo  lines). 

The  Edison  .'s:  Swan  United  Electric  Lujht  Co.,  Ltd.. 
Ponder's  End.  announce  that  their  telephone  service  has  now  been 
supplemented  by  five  lines,  and  their  number  is  .">20  Enfield  (six 
lines). 

The  Altrinctam  Electric  Svpplv.  Ltd.,  announce  that  they 
have  transferred  the  whole  of  their  installation  business  for  wiring 
and  electrical  supplies  to  Mr.  E.  Wood  hitherto  superintendent  of 
the  department,  who  will  carry  on  the  business  as  Jlessrs.  E.  Wood 
and  Co.,  at  2it.  Stamford  New  Road.  Altrincham, 

Mr.  J.  E,  Barnes,  an  engineer  of  Messrs.  L.  J,  Healing  A:  Co.. 
Ltd..  contracting  engineers,  at  Yokohama.  Tokyo.  i:c..  is  now  in 
this  country,  and  will  be  pleased  to  hear  (care  of  the  Editors. 
Klfctrical  Revikw)  from  manufacturers  having  anything  likely 
to  be  of  interest  to  the  Japanese  market. 

Eleetro-Tanninjrat  Burton -on-Trent.— With  reference 

to  a  propos-\l  for  the  establishment  of  a  tannery  worked  on  Dr, 
G  roth's  system  of  electric  tanning,  the  Burton-on-Trent  Health 
Committee  resolved  under  date  Ootol>er  28th,  "  That  this  Committee 
will  be  prepared  to  recommend  the  Council  to  give  its  consent 
to  the  establishment  within  the  borough  of  the  trade  in  question, 
subject  to  a  suitable  building  scheme  beiug  submitted,  and  an  ap- 
proved site  chosen." 
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Catalojrues  and  Lists.— Mkssrs.  Krupka  &  Jacoby, 

Lto  ,  2r>  to  3t),  Chapter  Street,  Westminster,  London,  SW.— Illus- 
trated lists  announcing  reduced  prices  for  Osram,  Mazda  and  tan- 
talum lamps. 

The  Benjamin  Electric,  Ltd.,  117,  Victoria  Street,  West- 
minster, S.W.— Leaflet  No.  52  pivinp  descriptive  notes  and  prices 
relating:  to  their  "  Bengrip  "  adaptors,  Benjamin  wireless  adaptors, 
and  "Benco"  lampholders. 

Messrs.  S.  Woli-  &  Co,  Ltd.,  115,  Southwark  Street,  London, 
S.E. — Five  pamphlets  have  been  received  Riving:  particulars  with 
illustrations  and  prices  of  their  portable  electric  tools,  as  follows  :  — 
Air-cooled  electric  portable  drills  and  reamers  with  mechanical  over- 
load release  ;  electromagnetic  chucks  and  surface  plates  :  electric 
grinding  motors  ;  and  electric  drilling  machines.  Dimensions,  code- 
words, and  other  useful  information  is  included. 

Messrs.  Meldrums,  Ltd.,  Timperley,  near  Manchester. — A  new 
catalogue  of  12  pages  containing  a  full  description,  with  illustra- 
tions, of  the  "  Meldrum "  improved  forced  draught  furnace  :  a 
circular  describing  the  "  Koker "  and  "Sprinkler"  mechanical 
stokers  ;  also  leaflpts  further  relating  to  these  specialities, 

Messrs.  P.  L.  Dwyer  .*c  Co  ,  6(5,  Victoria  Street,  S.W.— Pdmphlft 
dealing  the  Lighthouse  radiator,  "  Simpla  "  electric  kettle,  and  steam 
cooker,  for  which  Messrs.  Dwyer  are  wholesale  agents.  The  price 
of  this  apparatus  is  astonishingly  cheap ;  full  particulars  as  to 
price,  heat  loading,  spares,  &c.,  are  given. 

Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  Blom- 
field  Street.  London  Wall,  London,  E  C.~Eight-page  price  list, 
giving  information  descriptive  of  their  solid  rubber-eheathed  cables 
for  withstanding  hard  ware  and  rough  usage  in  mines,  docks,  &c. 
Sizes  and  prices  are  clearly  tabulated  for  these  and  also  for  solid 
rubber  type  trailing  cables. 

Messrs.  Veritys,  Ltd.,  31,  King  Street,  Covent  Garden,  London, 
W.C.— Publication  No.  736,  gives  illustrations  and  detailed  prices  of. 
a  variety  of  designs  of  "  Aston  "  radiant  lanterns  for  shop,  office, 
station  and  street  lighting. 

Book  Notices. — English  and  German  Technical  Terms. — 
By  J.  G.  Horner  ;  translated  by  0.  Holtzmann.  London  :  Cro&by 
Lockwood.  Price  3s.  net. — This  is  a  handy  little  pocket  dictionary 
of  technical  terms,  compiled  by  the  author  for  the  use  of  engi- 
neers, who  nowadays  must  follow  the  developments  in  foreign 
countries  if  they  wish  to  keep  up  to  date  in  their  profession.  It  is 
neatly  got  up  and  printed  in  clear  type.  Not  being  specially 
designed  for  the  use  of  electrical  engineers,  it  does  not  give  all  the 
terms  which  they  require  ;  for  instance,  Biigel  is  translated  as 
stirrup — in  electrical  work  it  has  a  number  of  special  meanings  ; 
Anker  is  not  translated  armature  ;  Drehstrom,  Kollektor,  Biirste, 
Ziihler,  Zelle  are  not  mentioned.  Nevertheless,  it  will  be  found  a 
very  useful  companion  by  a  large  class  of  engineers. 

"Handbook  of  Technical  Instruction  for  Wireless  Telegraphists.' 
By  J.  C.  Hawkhead.  1913.  London  :  Marconi  Press  Agency, 
Ltd.     Price  38.  6d.  net. 

"Lewis's  Quarterly  List  of  New  Books  and  New  Editions"  added 
to  Lewis's  Technical  and  Scientific  Circulating  Library,  136,  Gower 
Street,  W.C. 

"  Las  Funziones  Iperbolikas."  By  A.  E.  Salazar.  Santiago, 
Chile  :  University  Press.    Price  1  zentor, 

"  Tfie  Laboratory  as  a  Servant  of  the  Engineer^ — This  booklet, 
issued  by  the  West  Ham  Testing  Laboratory  (principal,  Mr.  G. 
Lloyd  Jones),  gives  particulars  of  the  procedure  followed  by  the 
laboratory  in  testing  fuels,  and  the  tests  made  on  engines  and 
boilers,  oil,  water,  cement,  &c.,  with  scale  of  fees  charged.  Many 
electricity  works  are  clients  of  the  laboratory. 

Dissolutions    and    Liquidations.— The  Sun  Power 

Co.  (Eastern  Hemisphere),  Ltd. — At  meetings  on  September 
24th  and  October  22nd,  it  was  resolved  that  the  company  be  wound 
up  voluntarily  for  the  purposes  of  reconstruction,  and  that  Mr. 
P.  S.  Fitzer,  of  Friars  House,  New  Broad  Street,  E.C.,  be  appointed 
liquidator. 

J.  W.  Gaesden  (J.  W.  Garsden  &  Co.)  electrical  engineer,  Black- 
burn.— November  22nd  is  the  last  day  for  receipt  of  proofs  for 
dividend.     Trustee,  Mr.  J.  Smith,  27,  Ainsworth  Street,  Blackburn. 

Freeman  &  Curtis,  electric  lighting  experts,  52,  Church 
Street,  Stourbridge. — Messrs.  E.  Freeman  and  A.  W.  Curtis  have 
dissolved  partnership.  Mr.  Freeman  will  continue  the  business  at 
the  same  address  as  the  Stourbridge  Electrical  Co. 

The  Nevile  Engineering  Co.,  Ltd. — The  statutory  meeting  of 
the  creditors  of  this  company  was  held  on  1st  inst.  The  financial 
position  was  fully  explained  and  showed  that  the  tangible  assets  as 
stated  in  the  balance-sheet  dated  June  30th  last  were  as  follows  : — 
Freehold  land  and  buildings,  £6,664  ;  cash  in  hand,  £6  ;  fixed 
plant,  machinery,  tools,  patterns,  drawings,  &c.,  £3,453 ;  book 
debts  and  work  in  progress,  £1,569;  stock-in-trade,  £2,381  =  £14,073. 
Mr.  G.  W.  Bull,  the  liquidator,  says  that  the  land  and  buildings 
have  undoubtedly  depreciated,  and  it  is  feared  the  afsets  will  not 
realise  anything  like  the  figure  stated.  The  claims  of  the  debenture- 
holders  amount  to  £9,900,  and  it  is  unlikely  there  will  be  a  surplus 
available  to  meet  the  claims  of  unsecured  creditors.  These  claims 
are  small,  the  liability  to  trade  creditors  being  under  £600. 

Preston  Electric  Co.,  Ltd. — This  company  is  winding  up 
voluntarily,  with  Mr.  T.  L.  Rawlins,  12,  Bennets  Hill,  Birmingham, 
as  liquidator. 

Hydro-Electrical  Gear  Co.,  Ltd. — This  company  is  winding 
up  voluntarily  with  a  view  to  rr:>on8truction.  Mr.  J.  A.  Henderson, 
of  11,  Pancras  Lane,  London,  E.C,  is  liquidator.  A  meeting  of 
creditors  is  called  for  November  20th. 

Metalite,  Ltd. — A  meeting  of  creditors  is  called  for  Novem- 
ber 24th,  at  9  and  10,  Pancras  Lane,  E.G.,  by  Mr.  G.  8.  Clarke,  the 
Hq[uidatoT. 


Bankrnptoy  ProceedinjfS. — At  the  London  Bankruptcy 

Court  on  Monday,  the  first  meeting  of  creditors  was  held  under  a 
receiving  order  made  recently  against  Fredeiuck  William 
Chamieu,  described  as  of  59,  Fleet  Street,  EC.  Mr.  Daniel 
Williams,  Official  Receiver,  reported  that  it  appeared  from  the 
debtor's  statements  that  he  was  an  Australian,  and  qualified 
as  a  mining  and  electrical  engineer  at  Frieberg.  Saxony.  IJntil 
15  months  ago  he  was  in  the  employment  of  various  com- 
mercial companies  and  enterprises  in  Europe  and  Asia.  He  then 
came  to  England  and  became  a  partner  in  a  business  carried  on  at 
59,  Fleet  Street,  EC,  as  the  British  Empire  Hygienic  Association, 
the  intention  being  to  exploit  pharmaceutical  products.  Having 
withdrawn  from  the  partnership  last  June,  the  debtor  had  sub- 
sequently had  the  use  of  an  office  at  the  same  address.  He  had 
asserted  that  he  made  at  least  £100,000  by  his  earnings  and 
investments,  and  had  lost  large  sums  by  speculations  and 
loans.  He  became  interested  in  the  Deutsche  Beck  Bogen- 
lampen  Gesellschaft,  of  Frankfort  -  on  -  Main,  an  electrical 
company,  of  which  he  ultimately  obtained  the  controlling 
interest.  The  company  owed  him  £7(!,700  in  respect  of 
loans,  overdrafts,  guarantees,  &c.  ;  it  was  now  in  liquidation,  and 
the  debtor  was  of  opinion  that  when  the  assets  were  distributed  he 
would  get  at  least  between  £10,000  and  £12,000.  The  debtor  was 
the  owner  of  various  patents  taken  out  in  his  own  name  in 
Germany  in  connection  with  mechanical  and  electrical  appliances, 
but  he  placed  no  present  value  upon  them.  A  statement  of  afEairs 
had  been  submitted,  showing  the  liabilities  £511  and  assets  ex- 
pected to  produce  £18,517.  The  litter  consisted  of  bock  debts  to 
the  face  value  of  over  £80,000,  and  included  the  before-mentioned 
debt  of  £76,700  due  from  the  Frankfort  company.  The  debtor, 
consequently,  did  not  admit  insolvency,  but  hoped  to  pay  his  debts 
in  full,  and  apply  for  a  rescission  of  the  receiving  order,  the  pre- 
sent position  being  due  to  the  fact  that  the  assets  were  not  imme- 
diately realisable. 

Mr.  J.  F.  Spencer  Cridland  attended]  for  the  debtor,  and,  by 
general  consent,  the  meeting  was  adjourned  for  three  weeks,  with 
a  view  to  payment  of  the  debts  in  full. 

William  Henry  Davis  (lately  trading  as  the  General  Incan- 
descent Fittings  Co.),  dealer  in  gas  and  electric  light  accessories, 
Birmingham. — Receiving  order  made  November  4th  on  debtor's 
petition.  First  meeting-  November  19th;  public  examination 
December  4th,  at  Court  House,  Birmingham. 

Bernard  Musgrave,  director  of  a  limited  company.  Howick, 
Preston. — A  supplementary  dividend  of  {^d.  in  the  £,  payable 
November  18th  at  19,  Exchange  Street,  Bolton. 

We  have  received  the  following  communication  in  re  S.  A.  M. 
RosK,  in  bankruptcy  : — "  With  reference  to  the  notice  appearing  in 
the  columns  of  your  paper  of  the  31st  ult.  regarding  the  above, 
my  directors  wish  me  to  write  and  say  that  for  some  time  since 
Mr.  Rose  has  ceased  to  be  in  the  employ  of  the  company  as  technical 
adviser,  or,  indeed,  to  hold  any  connection  with  it,  other  than  that 
of  a  shareholder.  We  shall  be  obliged  if  you  will  kindly  insert 
this  correction  at  the  earliest  opportunity. — The  Rose  Automatic 
Target  Co.,  L'd  ,  H.  R.  Bower,  Manager." 

Lead. — In  their  weekly  lead  report,  dated  November  8th, 
Messrs.  James  Forster  &;  Co.  state: — "Production  statistics.  The 
increase  of  3-5  per  cent,  mentioned  in  our  last  week's  circular  is  the 
average  annual  increase  for  the  last  10  years.  Closing  prices  last 
week  were  £20  12s.  ">d.  October,  £20  7s.  6d.  November.  £19  17s.  6d. 
December,  and  £19  10?.  January.  A  large  business  has  been  done 
this  week  for  all  positions,  the  bujing  for  November  shipment  being 
particularly  heavy.  Prices  have  eased  off,  the  demoralisation  in 
other  markets  having  had  a  sentimental  effect  on  lead,  while  the 
arrival  of  a  large  quantity  at  the  end  of  this  week  and  early  next 
will  afford  a  welcome  relief  to  the  exceedingly  strained  position 
many  consumers  are  now  in.  We  are  afraid  the  relief  will  be  only 
of  a  temporary  character,  as  a  great  deal  of  the  lead  coming  in  will 
be  immediately  transshipped  to  Rustian,  South  American  and  pro- 
vincial ports.  The  demand  for  export  continues,  and  has  resulted 
in  considerable  business  for  shipment  up  to  February.  We  can 
only  recommend  consumers  to  provide  for  their  requirements  in 
advance  for  some  time  to  come.  October  shipment  has  been  done 
during  the  week  at  £20  12s.  6d.  to  £20  7s.  6d.  and  £20  10s.  ;  No- 
vember, £20  53.  to  £19  17s.6d. ;  December,  £19  17s.  6d.  to  £19  lOs.  : 
January,  £19  5s.  to  £18  123.  6d.  ;  and  February.  CIS  1^3.  to 
£18  178.  6d.  Closing  prices  are  : — October,  £20  123.  6d. ;  November, 
£19  17s.  6d. ;  December,  £19  lOs,  ;  and  January,  £19  5s.  English 
lead  nominal  at  £21." 

Norway. —  A     company    has    just    been    formed     at 

Drammer.  for  the  purpose  of  building  a  factory  for  the  manu- 
facturing of  rubber  cables  and  electrical  insulating  materials  of  all 
kinds.  This  is  the  first  manufactory  in  Norway  in  this  line.  The 
capital  of  the  new  company  is  £2,777.  The  first  works  for  the 
manufacture  of  copper  wire  was  also  started  at  Drammen  only  a 
short  time  ago,  and  both  thfse  works  will  no  doubt  be  able  to 
cover  a  good  portion  of  the  inland  consumption  of  such  materials, 
which  have  hitherto  been  imported,  chiefly  from  Germany. 

Canada. — A  Canadian  paper  states  that  the  Canadian 
General  Electric  Co.,  Ltd.,  have  just  acquired  by  purchase  all  the 
plant  and  assets  of  the  Stratford  Mill  Building  Co,,  at  which  plant 
in  future  will  be  manufactured  not  only  lines  of  flour  mill 
machinery  heretofore  manufactured  by  the  Stratford  Mill  Building 
Co.,  but  also  the  wider  range  of  machinery  a'ii  equipment  as  pro* 
duoed  by  the  AUis-ChalmerB  Co. 
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For  Sale. — By  tender  (December  9th),  electrical  power 
plant  and  machinery,  now  at  Head  Post  Office,  Cardiff  ;  Controller 
of  Stores,  G.P.O.,  Stndd  Htreet  Department,  London,  N.  Offers 
are  also  invited  for  purchase  of  second-hand  Htcam  and  electrical 
plant ;  Leeds  Corporation  Electric  Lifjhtinjf  Department.  Parti- 
culars are  given  in  our  advertisement  pages. 

SwedCD, — A  new  company,  under  the  name  of  the 
Swedish  Trading  Co.,  has  recently  been  formed  at  Stockholm,  for 
the  purpose  of  exporting  all  kinds  of  indu^itrial  produ'its  and 
manufactures,  and  for  opening  up  connections  between  Swedish 
producers  and  manufacturers  on  the  one  hand  and  foreign  con- 
sumers on  the  other.  The  new  company  has  a  capital  of  £11 1,100. 
and  will  commence  active  operations  in  the  course  of  next  year. 
Simultaneously,  auother  co.npany  under  the  same  name  at  Hong 
Kong,  China,  is  going  to  work  in  connection  with  the  former 
company  for  the  distribution  of  Swedish  goods  in  China. 

A  joint  stock  concern  is  about  to  be  started  at  Arboga,  says 
AlFiirsrarlden,  with  a  capital  of  200,000  krona  to  manufacture 
corundum,  carbide  of  calcium,  and  iron  alloys  by  the  electric 
method.  The  promoters  are  A.  Gronvall,  Fars  Blume,  Lars 
Svenson,  A.  Ljungman,  P.  M.  Carlberg  and  Arvid  Johansson,  M.E. 


LIGHTING  and  POWER  NOTES. 


Aboyne. — E.L.  Scheme. — At  a  public  meeting  held  last 
week  it  was  decided  to  apply  for  a  prov.  order  to  light  the  village 
by  electricity,  a  scheme  for  which  has  been  submitted  by  Messrs. 
T.  C.  Smith  &  Co.,  of  Aberdeen. 

Aldenham. — Terms  having  been  arranged,  the  Watford 
R.D.C.  has  agreed  to  support  the  application  of  the  Watford  U.D.C. 
for  powers  to  supply  current  within  the  parish  of  Aldenham. 

Ardsley. — The  U.D.C.  has  decided  to  invite  the 
Electrical  Diatribution  of  Yorkshire,  Ltd.,  to  submit  a  scheme  for 
lighting  the  town  by  electricity. 

Ballater. — Water  Power    Scheme. — The    T.C.    has 

accepted  the  offer  of  Mr.  Duncan,  of  Tillycorthy,  through  Messrs. 
T.  C.  Smith  &  Co.,  of  Aberdeen,  to  install  electricty  in  the  burgh. 
The  proposed  charges  are  6d.  per  unit  for  private  lighting,  4d.  for 
power,  and  for  street  lighting  ;  the  scheme  proposes  to  utilise 
water  power  in  the  neighbourhood. 

Batley.  —  The  Batley  Tradesmen's  Association  has 
decided  to  make  arrangements  for  an  electric  lighting  display  in 
the  town  for  a  few  days  preceding  Christmas. 

Bognor. — Electricity   Supply    Inaugurated. — This 

scheme,  promoted  by  the  Bognor  Gas,  Light  and  Coke  Co.,  and  for 
which  Messrs.  Handcock  &;  Dykes  were  the  consulting  engineers, 
was  formally  opened  on  the  3rd  inst.,  current  being  switched  on  to 
the  town  by  the  chairman  of  the  Council.      The  station  plant  con- 
sists of   one   120-B.H.P.  Diesel  engine,  direct  coupled  toanEC.C. 
30-KW.  D.c.  generator  for  4.oO  to  483  volts,  and  one  50-b.h.p.  Diesel 
engine  direct  coupled  to  a  Dick,  Kerr  33- kw.  d.c.  generator,  ample 
space  being  left  for  additional  sets  to  be  added  as  required  later. 
The  circulating  water  for  the  engines  is  provided  by  a  cooling  tower 
which,  with  the  engine  house,  is  situated  in  the  gas  works  yard. 
A   balancer   booster   by   the   E.C.C.,    consisting    of    two    balancer 
motors  and  two  booster  dynamos,  coupled   together  and  reversible, 
gives  100  amperes  at  any  voltage  from   10  to  80,  and  the  balancers 
will   deal   with   an  out-of-balance  current   of  48  amperes.      The 
switchboard  is  by  Messrs.  Middleton,  and  consists  of  nine  marble 
panels  ;    the   necessary  regulating  resistances  are  fixed  below  the 
switchboard.      A   battery   room   contains   240   d.p.  storage   cells, 
having   a  capacity   of   64   amperes  for  10  hours,  and  capable  of 
supplying  the  whole  of  the  town  when  the  engines  are  not  running. 
The     underground     mains    were    supplied     by    Messrs.    Siemens 
Bros,  k  Co.,  Ltd.,  and  consist  of  three-core  paper,   lead-covered, 
armoured    and    jute-covered    cables    laid   direct  in   the   ground  ; 
between  7  and  8  miles  have  been  laid.    Very  neat  switch-control 
pillars  have  been  fixed  at  various  parts  of  the  town,  so  as  to  bring 
the  whole  of  the  connections,  switches  and  fusegear  above  ground, 
and  do  away  with  underground  boxes,  which  are  always  liable  to 
give  trouble  in  the  event  of  flooding.     The   system  of  supily  is 
three-wire  at  220  and  440  volts     The  number  of  consumers  con- 
nected  to   the   mains   on    the   opening  day  was   70,  representing 
about  4,138  20-watt  lamps,  and  it  is  anticipated  that  this  number 
will  be  considerably  increased  now  that  the  new  station  is  at  work. 
The  price  charged  for  private  lighting  is  Od.  per  unit,  the  maximtim 
allowable   under  the   Order   being   8d.      We   are   indebted  to  Mr. 
Hammond,    the    general    manager    of    the    company,    for    these 
particulars. 

Bradford. — The  Electricity  Committee  recently  paid  a 
visit  of  inspection  to  the  electrically-driven  weaving  shed  of  Messrs, 
Emsley,  containing  345  looms,  and  at  a  luncheon  held  subsequently, 
Mr.  Thomas  Roles,  the  city  electrical  engineer,  mentioned  that  the 
Corporation  has  received  instructions  from  another  firm  to  elec- 
trically equip  a  similar  shed  of  about  the  same  size.  Mr.  Emsley,  in 
the  course  of  some  remarks,  pointed  out  that  though  the  electricity 
department  paid  over  £8,000  a  year  in  rates,  which  was  included 
In  the  charge  for  current,  yet  the  Aaaeasment  Committee  was  alec 


rating  his  motoni,  as  though  he  had  inrtalled  a  itcftm  plant.    That 
he  paid  raten  twice  over,  and  be  tnggnitd  that  thi«  wa«  a  matter 

to  be  looked  into. 

Buruham  (Somerset). — The  U.D.C.  has  received  from 

the  H.  of  T.  conftent  to  the  tranfer  of  the   EL.  order  to  a  local 

company  in  consideration  of  the  coet."  ■"  • '  i^.-.-'  r«p«id  to  tLe 

Council.     The  company  will   kupply  itinir  at  not 

more  than  Cxi.  per  unit  for  lightiog  ana    J.  lor  ;>o.vt;r. 

Canada. — The   Qneljec  Development  Co.,    ! 

poraU^d  under  a  Federal  charter  with  a  capital  of  t-  >' 

for  its  objects  the  acquisition  of  water  rightf    the  manafactnxe  of 
electric  machinery,  the  erection  of  planta  ami  eeoeratinir  •tatiVm^. 
and  the  building  of  underground  sobsraya.    The  head  ofBoe 
Montreal,  and  it  is  understood  that  American  capital  ia  bebinu  .or 
project. —  ''anadiun  Elevtricul  yeic/i, 

Clevedon. — The   T.C,   on   November   5th,  adopted    a 
recommendation  from  the  Light;-  -  mittee  to  the  effect  that 

as  the  Clevedon  and   District  El<  ^pply  Co..  Ltd.,  had   not 

carried  out  its  agreement  with  the  Council  with  regard  to  electric 
supply  in  the  town,  the  B.  of  T.  be  asked  to  revoke  the  proT.  order. 

CoDsett    (Darham    Co.), — Street     Lightixg. — The 

Lighting  Committee  of  the  U.D.C.  haa  recommfndH  that  notice 
be  given  to  the  Shotley  Bridge  and  Consett  1)  aa  Cj.  to 

terminate  lighting  the  town  on  the  18th  inat,  tL  _  .  land  and 
Durham  Electric  Power  Co.  having  undertaken  to  be  in  re«dinea0 
to  light  the  town  by  that  date.  The  power  company  i«  anppljini; 
the  town  with  current  at  2 id.  per  unit. 

Continental  Notes. — Norway. — A  company  was  some 

time  ago  formed  by  three  munioipalitiea  in  the  neighbDurhood  of 
Notodden,  where  the  large  nitrate  manufactories  are  8itn»ted,  for 
the  purpose  of  harn«sd'ng  the  Aarlis  Waterfalls,  which  will 
develop  about  12(00  h.p.,  to  be  transformed  into  electrical 
energy.  The  work  in  connection  with  the  erection  of  the 
power  station  has  been  going  on  for  some  time,  and  will 
be  completed  in  the  course  of  next  year.  As  the  whole  amoont 
of  power  was  not  required  for  municipal  purposes,  it  has  been 
decided  to  hire  out  the  superfluous  power,  and  negotiations  have  been 
carried  on  with  a  Swiss  company,  which  has  made  an  offer  to  hire 
6,000  H  p.  for  a  manufactory  to  be  erected  in  the  neighbourhood  of 
the  town  of  Porsgrund  at  the  Skiensf  jord.  These  negotiations  have 
now  been  concluded  with  the  signing  of  an  agreement  between  the 
two  partie-",  according  to  which  the  Swiss  company  will  take  over 
6,000  HP.  from  the  above-mentioned  waterfalls,  provided  that  the 
Government's  concession  for  erecting  the  works  ia  obtained.  The 
Swiss  firm  is  carrying  on  a  metallurgical  busines:«.  and  the  new 
w'orks  in  Norway  may  be  regarded  as  an  extension  of  ita  present 
plant. 

The  Folia  River,  a  tributary  of  the  Surna  River  in  Xordmor. 
has,  it  is  reported,  been  pu -chased  with  a  view  to  its 
utilisation  as  a  source  of  electric  power.  As  there  is  no  convenient 
lake  to  collect  the  water,  an  artificial  basin  will  be  constructed. 
It  is  stated  that  a  tunnel  nearly  two  miles  long  from  the  artificial 
basin  through  the  Sandef  jeld  mountain,  would  atT.)rd  some  40,000 
to  45,000  n. p.,  and  the  reported  purchase  of  marble  deposit*  near 
the  Folia  River  suggests  that  the  undertaking  will  be  connected 
with  the  manufacture  of  fertilisers  from  the  air. — Board  vf  Irad« 
Journal. 

Italy. — The  Officiri  Elettricita  Genovesi,  a  concern  in  which  the 
A  EG.,  of  Berlin,  and  th«  Bank  liir  Electrische  UntemehmuDgen. 
of  Zurich,  are  interested,  has  secured  a  concession  from  the  munici- 
pil  authorities  of  Genoa  f(  r  the  supply  of  electric  »1  energy  for 
power  purposes  in  the  city  until  the  end  of  the  year  192t>.  In 
return  for  the  monopoly  certain  reductions  in  the  rates  charged  for 
public  lighting  have  been  agreed  to. 

Of  the  2S  big  Italian  companies  engaged  in  electrical  nndei:- 
takings,  only  two  in  1912  (as  compared  with  three  in  It'll)  paid  no 
dividend,  whilst  14  paid  the  same,  nine  paid  more  and  three  lew 
than  last  year.  The  avernge  increase  of  dividend  was  from  6o6  to 
6  t)i)  per  cent.  During  lt>12.  12  companits  increased  their  capital 
by  30,0L 0,000  lire,  whilst  the  amount  of  capital  invested  in  new 
enterprises  was  10,000,000  lire.  Several  im^Kirtant  hjdro-electrical 
schemes  were  sanctioned  by  the  Government  during  the  summer  of 
this  year.  The  sale  of  electro- mechanical  manufactnree  fell 
slightly  in  15>12,  and  the  imports  of  dynamo-electrical  machines  and 
machine  parts  also  suffered,  as  did  the  home  production  of  theeo 
goods. — Board  of  Trade  Journal. 

Cum f«»rib.— Street  Lighting.— The  P.C.  has  received 

from  the  County  o!  Durham  Elecinc  P.  D.  Co.,  Ltd.,  an  offer  to  fUpply 
electricity  for  public  lighting,  with  40  lamps,  on  a  five  years' 
agreement  at  308.  per  50C.P.  lamp,  from  dusk  to  dawn,  and  278. 
each  from  dusk  to  midnight.  The  Council  haa  deferred  the  matter 
for  further  consideration. 

Dawli>b. — Owing  to  increasing  demand  for  current,  the 
plant  at  the  local  El.,  works  is  to  be  triplicated. 

Elland.— L.G.B.    Inquiry.— At    an  inquiry    into   the 

application  of  the  D.C.  to  borrow  £1,550  for  the  purpoaea  of  the 
electricity  undertaking,  Mr.  H.  R.  Hooper  was  informed  that  there 
was  a  deficit  of  ^te.'y  at  the  berfinning  of  the  year.  The  Connoil 
had  a  powerful  gaa  company  to  flght,  who  had  a  showroom,  which 
the  Council  had  not  power  to  provide  for  ita  undertaking. 

Fiuchley.— LojLN  Sanction.— The  L.G.B.  has  sanctioned 
the  borrowing  by  the  Council  of  47,600  for  mains,  and  *6,0<X)  for 
Bervioee, 
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Flockton. — E.L,  Scheme. — The  U.D.C.  has  decided  to 
accept  a  scheme  eubmitted  by  the  Yorkshire  Electric  Power  Co.  for 
liphtiuff  the  town  by  electricity,  and  to  apply  to  the  L.G.B.  for 
sanction  to  borrow  the  necessary  money.  The  Ossett  Corporation 
had  submitted  a  scheme  previously,  but  the  estimate  of  the  com- 
pany was  much  less  costly. 

Gillin^hniii. — New  Loans,  &c. — The  E.L.  Committee 

has  recommended  the  Council  to  apply  to  the  L.G.B.  for  power  to 
borrow  £5,000  for  mains  and  services. 

The  engineer  reported  that  he  had  inspected  the  new  Diesel 
enpine  at  the  makers'  works  in  Germany,  and  was  informed  that 
the  device  for  enabling  the  eng'ine  to  run  on  eras  tar  oil  could  be 
fitted  for  less  than  £100.  He  estimated  that  the  saving:  would  be 
about  £125  per  annum,  and  recommended  that  the  apparatus  be 
fitted.  A  motion  that  the  chairman  and  engineer  inspect  the 
Diesel  plant  at  Kingston,  which  is  run  on  tar  oil,  and  report 
thereon,  was  carried. 

Glasgow. — Exhibition  Resui^ts. — The  Electrical  Exhi- 
bition, held  under  the  auspices  of  the  T.C.,  has  had  a  most 
successfiil  run.  The  daily  attendance  is  reported  to  have  averaged 
about  4,000,  and  much  interest  has  been  evinced  in  the  many-sided 
exhibits  on  view.  Stand-holders  are  expressing  thempelves  highly 
gratified  with  the  results,  and  local  retailers  are  receiving  orders 
for  such  articles  as  radiators,  geysers,  and  the  fmaller  laundry 
appliances. 

Following  the  example  of  America,  the  Electricity  Committee  has 
inaugurated  on  a  small  scale  an  experiment  in  electrically-lighted 
advertisement  hoardings.  There  is  a  feeling  in  the  T.C.  against 
the  adoption  by  shop  keepers  or  general  advertisers  of  flashing 
signs,  on  the  ground  that  these  are  apt  to  frighten  restive  hor?es, 
and  add  to  the  dangers  of  the  chief  thoroughfares.  The  suggestion 
is  that  if  the  experiment  proves  successful,  it  will  be  further 
extended,  and  bill-posting  firms  invited  to  adopt  the  system,  the 
proposal  being  to  switch  on  the  light  after  6  o'clock  during  winter, 
when  the  peak  load  is  off. 

Hants. — The  CO.,  which  is  establishing  a  farm  school 
at  Old  Basing,  has  decided  to  utilise  electric  power  for  driving  the 
machinery  there. 

Ilkley. — E.L.  Loan. — The  D.C.  proposes  to  apply  for 
sanction  to  borrow  £18,000  for  its  electric  lighting  scheme. 

Kendal. — The  T.C.  has  agreed  to  supply  current  to  the 
works  of  Messrs.  Gilkes  &  Co.,  engineers,  and  Messrs.  Morphy, 
Aynam  Mills.  The  latter  firm  will  take  8,000  units  per  annum 
for  four  years,  at  l^d.  per  unit. 

Kirkby  Lonsdale. — The  U.D.C,  after  discussing  an 
electric  light  scheme  submitted  on  behalf  of  a  proposed  local 
company,  has  passed  a  resolution  expressing  a  friendly  attitude  to 
the  proposal,  but  not  pledging  itself  in  any  way  with  regard  to  the 
method  of  installation. 

Knottingley. — Prov.  Order. — The  U.D.C.  decided  at 

a  special  meeting  on  the  6th  inst.,  to  apply  to  the  B.  of  T.  for  a 
prov.  order  for  the  supply  of  electricity  within  the  district. 

Leeds.— RorNDHAY  E.L.  Purchase. — At  a  meeting  of 

the  City  Council  on  Monday,  Aid.  Wilson  again  submitted  the  pro- 
posal of  the  Finance  Committee  that  the  Corporation  should  pur- 
chase the  undertaking  of  the  Rcundhay  and  District  Electric 
Lighting  Co.,  the  Corporation  to  receive  the  assets  and  take  over 
the  liabilities  as  from  July  1st,  1914,  including  £12,.390  shsre 
capital,  together  with  interest  from  the  date  on  which  the  ssme 
was  raised,  and  £500  for  all  the  costs  of  the  company  incidental  to 
winding  up  and  transfer.  After  discussion,  the  resolution  was 
carried  by  43  votes  to  14. 

London. — Islington. — Reserve  Fund  Investment. — 

The  Finance  Committee  has  had  under  consideration  the  report  of 
the  district  auditor  upon  the  accounts  of  the  borough  for  the  year 
ended  March  31st  last.  In  this  report  the  auditor  draws  the 
attention  of  the  Council  to  the  fact  that  part  of  the  reserve  fund  of 
the  electricity  undertaking  is  being  applied  to  purposes  of  a  purely 
capital  nature,  chiefly  an  extension  of  the  generating  plant,  and 
States  that  he  does  not  find  any  statutory  authority  for  the  appro- 
priation of  this  fund  for  purposes  of  such  a  nature.  The  borough 
treasurer  has  informed  the  Committee  that  he  has  consulted  the 
Council's  solicitor,  who  is  in  agreement  with  the  auditor's  views, 
being  of  opinion  that  Sec.  55  of  the  Electric  Lighting  Order  deals 
specifically  with  the  application  of  money  carried  to  a  reserve  fund, 
and  that  the  spending  of  this  fund  in  the  purchase  of  plant  is 
contrary  to  the  terms  of  the  order.  Under  these  circumstances  the 
Committee  has  decided  in  future  to  refrain  from  applying  the 
reserve  fund  to  purposes  which  should  be  met  out  of  capital. 

PorLAE.— Application  is  to  be  made  to  the  L.C.C.  for  sanction  to 
the  borrowing  of  £2,350,  in  respect  of  cable  extensions. 

Marylkbone.— In  February,  1  id 2,  the  Council  authorised  the 
supply  of  current  to  exhibitions  where  electrical  appliances  were 
shown,  at  the  rate  of  Id.  per  unit,  lees  a  rebate  of  50  per  cent.  The 
Electric  Supply  Committee  now  informs  the  Council  that  there  are 
certain  contractors  in  the  borough  who  are  prepared  to  make  a 
special  dif-play  of  heating,  cooking,  &c.,  apparatus  in  their  show- 
rooms if  this  rate  is  granted  them,  and  this  has  been  agreed  on. 
The  Committee  has  also  decided  to  adopt  the  "telephone"  system 
of  tariff  for  the  supply  of  electricity  to  the  departments  of  the 
Coun<.il.  Based  upon  last  year's  accounts,  it  is  expected  that  the 
alteration  will  show  a  saving  of  about  £150. 


Lewisham. — The  B.  of  G.  has  decided  to  adopt  electricity  for 
wood  sawing  at  the  workhouse,  in  place  of  hand  labour.  A  5-H.P. 
motor  is  to  be  hired  from  the  E.L.  Co.  for  the  purpose. 

Lejton. — The  surplus  of  £3,050  made  on  the  electric 
lighting  undertaking  for  the  last  year  is  to  be  equally  divided 
between  the  reserve  fund  and  the  ratepajers. 

lHa)VfTn. — Loan  Sanction. — The  L.G.B.  has  sanctioned 

the  borrowir  g  of  £2,000  for  expenditure  on  electric  mainB. 

Iflasham. — The  electric  lighting  question  was  discussed 
at  a  public  meeting  convened  by  the  U.D.C.  last  week.  The  scheme 
proposed  was  described  by  Mr.  Best,  of  Bradford,  who  said  that  it 
was  proposed  to  supply  current  at  6d.  per  unit.  A  resolution  was 
passed  requesting  the  U.D.C.  to  adept  a  friendly  attitude  towards 
the  scheme,  and  to  offer  every  facility  for  carrying  it  out. 

Morden. — Street  Lighting. — The  Council  is  consider- 
ing terms  offered  by  the  South  Metropolitan  Electric  Light  Co. 
for  lighting  a  portion  of  the  district  by  electricity. 

]Vewcastle-under-Lyme. — The    T.C.    has    adopted    a 

recommendation  by  the  Electricity  Committee  that  the  scale  of 
charges  for  current  for  lighting  should  be  reduced  as  under  : — 
Shop  lighting  and  other  premises  (closing  at  8  p.m.  Saturdays 
excep'ed),  for  any  number  of  lamps  burning  on  one  circuit,  and 
using  up  to  6  amperes,  £15  per  annum;  8  amperes,  £20  per 
annum  ;  10  amperes,  £25  per  annum  ;  theatres  and  premises  keep- 
ing open  until  11  p.m.,  for  any  number  of  lamps  burning  on  one 
circuit  and  using  up  to  6  amperes,  £21  per  annum  ;  8  amperes, 
€28  •  10  amperes,  £35.  Owing  to  the  hostility  of  the  Gas  Com- 
mittee, the  Council  rejected  a  recommendation  to  canvass  a 
part  of  the  district  for  electric  light  consumers. 

Newton-in-Makerfield  (l.ancs^, — Prov.  Order. — The 

U.D  C.  has  approved  of  a  recommendation  of  the  E.L.  Sub-Com- 
mittee, that  application  be  made  to  the  B.  of  T.  for  an  E.L.  order. 
The  C.mmittee  considered  an  estimate  of  the  cost  of  a  scheme, 
submitted  by  Mr.  E.  M.  Lacey,  for  private  lighting  consumers  and 
small  power  users  only.  As  it  was  thought  that  the  gasworks 
site  might  be  used  for  the  generating  station,  Mr.  Surtees  was  in- 
structed to  get  out  alternative  costs  for  gas  and  steam  generating 
plants  at  the  gasworks  capable  of  developing  220  KW. 

Pickering. — Proposed    E.L.    Scheme. — The    U  D.C. 

after  considering  an  E.L.  scheme  submitted  by  Messrs.  H.  Best  and 
Pullan,  has  expressed  its  favourable  attitude  towards  the  scheme, 
but  does  not  pledge  itself  to  adopt  it.  It  is  proposed  to  form 
a  local  syndicate  to  carry  out  the  project  and  to  utilise  overhead 
wires  for  the  supply. 

Port  Erin  (Isle  of  Man). — The  Board  of  Commis- 
sioners has  been  approached  by  Messrs.  Campbell  &  Jordan  with 
reference  to  an  E.L.  scheme  for  the  town,  and  offering  to  provide 
the  generating  plant  if  the  authority  would  undertake  the  laying 
of  mains,  kc.  The  Board  has  replied  that  "  the  gas  company  has 
a  monopoly  of  supply." 

Radclilfe  (Lanes.). — Proposed  Loan. — The  D.C.  has 

decided  to  ask  the  L.G.B.  for  permission  to  borrow  £3,950  for 
extensions. 

RaTli mines. — New  Loans. — The  Council  has  decided 
to  apply  for  sanction  to  borrow  £11,000  for  additional  electrical 
plant,  and  £1,500  for  wiring. 

Rojton  (Lanes). — The  Council  has  approved  the 
agretment  with  the  Olflham  Corporation  in  regard  to  the  supply  of 
electricity  to  Royton,  and  the  Royton  Council  will  take  steps  to  get 
an  order. 

Sale.— New  Plant. — The  U.D.C.   decided  at  its  last 

meeting  to  apply  to  the  L.GB.  for  sanction  to  borrow  £1,000  for 
the  provision  of  a  new  storage  battery  and  booster  at  the  electricity 
work?. 

Shipley. — Peant  Extensions. — The  U.D.C.  has  decided 

to  purchase  a  water-tube  boiler,  two  steam  turbines,  two  1,000-KW. 
alternators,  two  surface  condensing  plants,  and  the  necessary 
switchboard  and  switch  gear  for  the  Dockfield  Electricity  Works. 
The  cost  of  the  new  plant  is  over  £10,000.  The  Council  has  also 
resolved  to  make  application  to  the  L.G.B.  for  powers  to  borrow 
£27,000  for  extensions  at  the  electricity  works  in  connection  with 
the  scheme  for  providing  an  alternating-current  supply. 

Sloug'b, —  Football  by  E.L. — A  correspondent  informs 
us  that  a  football  match  was  played  at  Slough  on  the  evening  of 
November  a'h,  in  aid  of  charity.  The  ground  was  specially 
lighted  by  the  Slough  and  Datchet  Electric  Supply  Co.,  with  four 
8-ampere  Excello  arcs,  one  at  each  corner,  and  10  100- watt  Osram, 
lamps,  three  on  either  side,  and  two  at  each  end  of  the  ground.  We 
understand  that  the  field  was  splendidly  lighted,  play  being  easily 
followed  in  any  part  of  the  ground,  and  that  over  5,000  spectators 
were  present. 

South    Afriea.— A    Large    Electrical   Winder. — 

The  East  Rand  Proprietary  Mines,  Ltd.,  have  placed  with  Messrs. 
Fullerton,  Hodgart  &  Barol&y,  Paisley,  an  order  for  a  very  large 
electric  winder.  The  plant  is  to  be  capable  of  winding  eight  tons 
of  ore  from  a  depth  of  4,500  ft.  at  a  speed  of  3,000  ft.  per  minute. 
The  winder  is  arranged  for  double  motor  drive  on  the  "Ward- 
Leonard"  system,  and  will  be  the  largest  plant  of  this  type  which 
has  been  installed  in  any  mine.  The  conical  drums  alone  will 
weigh  over  200  tons,  and  the  drum  shaft,  which  is  in  one  piece, 
will  weigh  over  40  tons. 
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Sutton  (Hall). — Xotice  has  been  given  to  the  Hull 
T.C.  of  a  motion  to  reBcind  the  recent  resolution  to  apply  for  a 
prov.  order  for  electric  liphtinj?  at  Sutton. 

Todmorden.  —  L.G.B.  iNquiRY. — No    opposition    was 

rai'^ed  at  the  inquiry,  on  the  7th  inHt,  relative  to  the  Corporation'B 
application  for  sanction  to  borrow,  amongHt  other  Bump,  £5,800, 
for  an  extension  of  the  plant  at  the  electricity  wojks.  It  waH 
explained  that  the  latter  had  been  rendered  necessary  by  the  larji^e 
orders  from  the  cotton  manufacturers  for  increased  li^htinp  and 
power. 

Trowbridf^e. — In  view  of  the  local  opposition,  the 
U.D.C.  has  refused  the  application  of  the  Electric  Supply  Co.  to 
erect  overhead  wires  in  the  Bradley  Road  district. 

Tonbridge  Wells. — The  borough  engineer  has  been 
instructed  to  prepare  specifications  and  obtain  tenders  for  wirinsr 
the  sanatorium  buildings.  The  E.L.  Committee  has  decided  to 
scrap  the  present  day-load  set  and  to  install  a  new  300- kw.  steam 
set,  at  an  estimated  cost  of  £3,500,  of  which  the  details  are  as 
follows  : — Engine,  alternator  and  condensing  plant,  f  2,'J70  ;  pipe- 
work, valves  and  instruments,  £230;  foundation,  £100:  contin- 
gencies, £200.  After  providing  for  repayment  of  capital  and 
interest,  it  is  estimated  that  the  propoeed  new  set  will  reduce 
the  annual  working  cost  of  the  undertaking  by  not  less 
than  £770. 

Venezuela. —  One  of  the  features  of  the  electricity  supply 
business  in  Venezuela  appears  to  be  that  as  soon  as  one  company 
has  established  a  successful  undertaking,  another  one  is  organised 
to  compete,  though  not  because  of  increased  demand  for  current  for 
lighting  and  power  purposes.  The  result  is  that  a  price-cutting 
war  is  indulged  in,  it  being  a  question  not  of  the  usual  kind,  of 
the  suvival  of  the  fittest,  but  which  can  last  the  longest  financially. 
This  is  the  state  of  affuirs  which,  we  are  informed,  has  existed  for 
some  time  in  Caracas.  We  are  glad  to  learn,  however,  that  the 
opposing  parties  have  been  got  together,  and  that  there  appears  a 
prospect  of  an  early  cessation  of  the  price-cutting  war.  In 
the  same  connection,  news  has  just  come  to  hand  that  in  the  town 
of  Valencia,  where  there  already  exists  a  company  with  a  plant 
sufficient  to  supply  the  whole  demand  for  electricity  supply  for 
many  years  to  come,  a  syndicate  is  seeking  powers  to  establish  a 
second  plant. 

Walsall. — The  L.G.B.  has  given  its  consent  to  a  loan  of 
£4,840  required  by  the  T.C. 

Warniioster. — Proposed  E.L.  Scheme. — The  U.D.C. 

has  decided  to  place  no  obstacle  in  the  way  of  the  proposal 
of  the  Bristol  Electric  Light  Co.  to  supply  the  town  with 
electricity. 

Watford. — The  electrical  engineer  has  been  authorised 
to  commence  the  work  of  laying  mains  in  connection  with  Abbotts 
Langley  extension.  The  22  houses  recently  erected  by  the  Council 
are  to  be  wired  for  electric  light. 

Wbi  wor<h, — L.G.B.    Inquiry.— On   Wednesday,   last 

wc'k,  an  inquiry  was  held  wi  h  respect  to  an  application  for 
borrowing  powers  in  connection  with  the  proposed  electric 
lighting  of  the  Whitworth  Valley.  Mr.  H.  R.  Hooper  con- 
ducted the  inquiry,  and  Mr.  J.  C.  Owen  picFentfd  the  ca.=e  for 
the  Council,  the  only  opposition  came  frcm  the  Whitwcrth  Vale 
Gas  Co. 

WisberU.— B.  of  T.  Inquiry.— Mr.  A.  P.  Trotter  held 
an  inquiry  last  week  in  respect  of  the  site  selected  by  the  Wisbech 
Electric  Power  and  Light  Co.  for  a  generating  station.  Several 
owners  of  adjoining  property  objected  on  the  ground  that  the  noise 
and  vibration  would  be  a  nuisance. 

Wolveihampton.— Loan    Sanction.— The   T.C.    has 

received  the  sanction  of  the  L.G.B.  to  a  loan  of  £22,000  for 
electricity  purposes. 

In  the  report  of  the  Electricity  Committee  it  is  stated  that  tlie 
assessment  of  the  undertaking  has  been  increased  from  £2,000  to 
£.T,000.  The  borough  accountant  and  ergineer  conferred  with  the 
valuer  to  the.  union,  and  finally  the  assessment  was  aeretd  at 
£4,500,  which  figure  the  Cjmmittee  approved. 

Wrexham. — Subject  to  the  consent  of  the  B.  of  T.,  the 
T.C.  ha"?  decided  to  supply  current  in  bulk  to  the  Wrexham 
Tenants,  Ltd.,  for  homes  to  be  erected  at  Acton  Garden  Village,  at 
3d.  per  unit  net,  on  a  10  years'  agreement,  with  a  minimum  annual 
payment  of  £100,  on  condition  that  all  bouses  erected  are  wired 
and  fitted  up  for  the  electric  light. 

The  B.  of  T.  has  granted  the  Council  an  order  enabling  it  to 
supply  current  to  the  new  miners'  rescue  station  on  the  border  of 
the  town. 

York, — In  reply  to  requests  for  current  fr*.m  residerts  at 
Haxby,  the  T.C.  has  replied  that  it  is  the  Council's  intention  to 
supply  ekctri'.ity  to  the  district  as  so'n  as  the  ntcesfary  powers  are 
obtained. 


TRAMWAY  and  RAILWAY  NOTES. 


ANiatie  Turkey. — A  tendency  is  being  Bhown  to 

the  mtthods  of  communic-ation  btlwfen  the  larger  cities  ti.  mtm,cy 
by  meanHof  electric  tram  waye,  and  AUppo  and  Jerm>&lem,  in  ■firil 
tion  with  the  ports  of  Adana  and  Jaffa,  are  a'  ->.cnt  moment 

the    fcuJijects   of   cor.Hideiation.     In  thi*   cor.  the  BulUtin 

C(Pfiiiiirrrial,  of  BrufHels,  enforces  the  need  to  rerj  mi&ately  itodj 
local  conditions  before  ergaging  in  tramway  cooetroction  ia  anj 
part  of  Turkey.  It  thonld,  it  tayp,  be  noted  that  the  Uw  girinir 
the  vilayet  authorities  power  to  grant  conceMiona  ia  ooly  of 
recent  di  *:e.  and  it  makes  no  dispofeitiona  with  retrard  to  older 
concessions  which  were  hanging  fire  at  Conatantinople  at  the  time 
the  law  was  passed. 

Blofield. — The  K.I>.C.  has  decided  to  cffer  no  objection 

to  the  proposal  of  the  Norwich  Electric  TramwajE  Co.,  Ltd^  to 
extend  the  tramway  to  a  point  in  the  village  of  Thorpe. 

Boumemooth. — Tramways  Exten.sions. — The  rt com- 
mendation of  the  Tiamways  Committee  that  powers  be  aooght  to 
extend  the  tramways  in  Charminster  Road  has  been  confirmed  by 
the  T.C.  and  the  latter  has  decided  that  the  whole  qnestion  of 
tramway  extensiop  in  the  borough  be  taken  into  consideration. 

CaBada. — The  question  of  the  electrification  of  the 
Lordon  and  Pert  Stanley  Steam  Railway  was  decided  on  October 
22nd  in  favour  of  electrification,  by  the  passing  of  a  by-law 
anthojjsirg  the  expenditure  of  3700,000  for  this  purpoee.—  f'ii"i''i")n 
Eli'ctrical  .Aew*. 

ContiDeiital  Xotes.—  Switzerland. — The  electrification 
Fcheme  of  tht  Swiss  State  Railway  authoritiea  contemplates 
the  conversion  of  the  St.  Gothard  railway  in  the  first  place, 
as  the  production  of  smoke  in  the  tunnels  has  long  been 
felt  to  be  a  very  serious  defect.  The  standing  committee  of  the 
administrative  council  of  the  Federal  railways  recently  had  under 
consideration  the  question  of  proceeding  with  the  section  of  the 
St.  Gothard  railway,  which  connects  Erstfeld  and  Bellinzona,  and  at 
the  next  meeting  of  the  Council  a  proposal  will  be  made  to  rote  a 
credit  of  £1.520.000  for  this  purpose.  It  is  intended  to  throw 
open  most  of  the  works  to  the  public  competition  of  private 
firms,  whilst  the  remainder  will  be  carried  out  by  the 
State  railway  depa.'-lment.  The  reconstrnction  works,  accord- 
ing to  a  Zurich  correspondent  of  a  Cologne  newepaper, 
are  of  special  importance  to  German  industry,  inasmuch 
as  the  new  St.  Gothard  railway  treaty  affords  to  German  firms  the 
possibility  of  competing  on  the  same  conditions  as  Swiss  firms  for 
the  contracts  ;  on  the  other  band,  the  power  for  the  operation  of 
the  railway  is  to  be  produced  in  State  hjdro-electric  wcrkp.  and 
the  Govonment  has  already  assured  itself  of  various  waterfalls  for 
the  purpose  of  the  conversion  of  the  railways  in  general.  This 
decifcion  is  said  to  be  based  upon  the  circumstance  that  in  the 
event  of  energy  being  procured  from  companies,  the  latter  might 
combine  in  the  form  of  a  trust,  and  dictate  terms  to  the  State, 
whilst  the  danger  would  also  exist  that  the  shares  of  the  tinst 
mipht  be  acquired  by  foreign  companies,  and  thus  place  the 
railways  under  the  contnl  of  external  sources. 

Gkkmany. — Bavabian  i'lAiE  Railwavs. — Accordii  g  to  the 
Mvnch.  Xcuest.  yathr,\.he  Budget  allowances  for  1914  and  1915 
in  respect  of  the  e'ectrificatir  n  of  the  Bavarian  State  Railways, 
will  be  as  fulLws  : — The  crcit  authorised  for  the  lines  Sa^zburg- 
Berchtesgaden,  Garmisch-Mii-'e nwald  Schamitz.  and  Garmisch- 
Griesen,  tmonntsto  M.  7,600,CmO  :  M.  ".OOO.CuOwas  apportioned  by 
the  1908-9  Budget:  and  by  the  1912-13  Budget  it  is  intended  to 
defray  M.  600,U00  of  the  1910-U,  M.  t;.OCO,COO  levy.  In  the  l?li:-P 
supplementary  Buv^get,  M.  .527,000  was  provided  for  locomotives  on 
the  Garmisch-Griesen  lii:'-,  and  M.  1,770,000  for  the  line 
equipment  and  kct.  motives  on  the  Salzbnrg-Berchtesgaden 
route.  The  total  amount  provided  for  rolling  stock  on  these 
two  lines  was  M.  1,3O7,m0O  ;  on  the  Garmisch-Scharnitz  line 
the  driving  service  and  electric  loco,  equ'^ment  is  entirely  in 
Austrian  hands.  Five  electric  locomotives  costing  M.  .'-92,000 
are  required  by  the  traflBc  on  the  Garmisch-Griesen  line.  For 
the  Salzburg-Berchtfsgaden  route  eight  hauling  locomotives 
(four  each  at  M.  i:)0,.")00  and  M.  154,700),  and  four  pufhing 
locomotives  (two  each  at  M.  112,000  and  M.  116,8,^0)  axe 
required  ;  the  *otal  cost  of  these  is  M.  1,76S,500.  The  hauling 
loci  motives  for  this  line  are  larger,  more  powerful  and 
built  for  higher  speeds  on  the  level,  than  are  those  on  the  Gaimisch- 
Griesen  lire,  hence  the  higher  cost  of  the  former  type.  The  price 
differences  between  the  various  locomotives  for  the  Salzburg  line  are 
due  to  d.fferences  in  mechanical  design  and  to  differences,  made  for 
experimental  reasons,  in  their  electrical  equipment.  The  total  out- 
lay on  the  locomotives  of  both  lines,  including  M.  29,000  for  con- 
tingencies. isM.  2,300,f  00,  i.e.,  M.  993,000  in  excess  of  theil.  1,307,000 
provided  for  this  purpose.  This  surplus  cannot  be  made  up  out  of 
the  M.  7.000  oOO  credit,  and  must,  therefore,  be  defrayed  from  the 
stcond  (M.  6,000,000)  levy.  The  deficiency  in  the  amount  provided 
for  the  electric  locomotives  is  chiefly  attributable  to  the  abncimal 
increase  in  total  manufacturing  costs,  which  increase  was  not  fore- 
seen even  b>  manufacturers  when  the  1S12-13  Budget  was  intro- 
dnted.  It  was  originally  expected  that  the  locomotives  required 
could  be  obtained  at  a  comparatively  low  price,  but  subsequently  it 
was  found  that  exp.^uditure  in  some  directions  would  be  SO  percent, 
higher  than  initially  estimated. —  E.T.Z. 

According  to  the  Financial  Xews  the  Berlin  Metropolitan  Railway 
has  placed  an  initial  order  for  60  electric  locomotives  with  the 
Si»  mens  Schuckert  Co.,  the  A. E.G.  and  the  Schwartz  Kopf  Works. 
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Glasffow. — Tramways    Extensions. — The     Tramways 

Committee  is  still  negrotiatinsf  with  the  local  authorities  and  others 
interested  on  the  routes  of  the  proposed  bigr  extensions.  So  far  as 
can  be  learned,  there  are  threats  of  opposition  from  the  railway 
companies,  particularly  the  Caledonian,  while  no  really  definite 
line  of  policy  appears  to  have  been  promulg^ated  by  the  County 
Councils  involved — those  of  Lanark,  Dumbarton  and  Renfrewshire. 
In  the  case  of  Dumbarton,  there  does  not,  however,  appear  to  be 
much  likelihood  of  opposition  to  the  extension  from  Clydebank  to 
Duntooher.  The  extension  from  Bank  Street,  Hillhead,  Glasgcow, 
to  Bvers  Road,  to  which  objection  was  taken  by  the  authorities  of 
the  University,  and  which  the  route  would  pass,  has  also  been  under 
consideration,  and  steps  are  to  be  taken  to  obviate,  as  far  as 
possible,  the  risk  of  danger,  throupfh  vibration  and  current,  to  the 
more  delicate  apparatus  in  the  coUegfe.  The  whole  scheme  of 
extensions  will  come  before  the  T.C.  shortly  for  final  approval, 
before  the  provisional  order  is  actually  applied  for. 

Gosforth-on-Tvne. — The  inquest  on  Robert  Walton, 
the  second  victim  of  the  tramway  accident  on  the  Tyneside  Co.'s 
system  on  October  18th,  was  concluded  on  the  5th  inst.  The  jury 
returned  a  verdict  that  Walton  died  from  the  injuries  accidentally 
received  in  the  collision  in  a  dense  fogr,  and  it  was  of  the  opinion 
that  both  cars  were  being:  driven  at  an  excessive  speed,  having  regard 
to  the  climatic  conditions  prevailing  at  the  time  ;  the  jury  also 
censured  Linkhorn,  the  driver  of  the  break-down  wagon. 

Greenock. — Tramavay  Purchase   Negatived. — At  a 

meeting  of  the  T.C.  on  Tuesday,  Mr.  T.  Mitchell  handed  in  a 
petition,  signed  by  1,391  ratepayers,  approving  of  the  municipalisa- 
tion  of  the  tramways,  and  proposed  that  the  Greenock  and  Port 
Glasgow  Co.  be  given  notice  that  the  T.C.  intended  exercising  its 
option  under  Clause  17  of  the  lease  between  the  town  and  the  com- 
pany, and  terminating  the  lease  at  the  first  break — namely,  May  15th, 
1914.  He  contended  that  £158,000  would  be  a  fair  price  for  the 
4j  miles  of  tramways  within  the  burgh.  Mr.  Dunn,  who  seconded, 
spoke  to  an  interview  he  had  had  with  Mr.  Dalrymple,  manager  of 
the  Glasgow  tramways,  who  said  he  was  surprised  that  anyone  in 
Greenock  should  be  against  municipalising  a  concern  which  had 
progressed  so  well  during  ISJ  years.  Bailie  Brown  moved  a  direct 
amendment,  arguing  that  if  the  Corporation  waited  another  li 
years,  it  would  get  the  tramways  at  a  mere  valuation,  and  not 
require  to  pay  for  them  as  a  going  concern.  Mr.  A.  Robertson, 
who  seconded,  thought  it  would  be  foolish  to  take  over  the 
Greenock  portion  and  leave  the  company  with  the  Port  Glasgow 
and  Gourock  sections.  Provost  McMillan  pointed  out  that  the 
money  to  buy  the  tramways  would  require  to  be  got  on  loan,  and 
repaid  within  30  years,  whether  earned  by  the  tramways  or  not. 
The  amendment  was  adopted. 

Leeds. — Proposed  Extensions. — The  Tramways  Com- 
mittee has  decided  to  apply  for  powers  to  extend  the  tramways  to 
Halton  and  to  the  junction  of  Otley  and  Shipley  Roads,  Guiseley, 
and  to  construct  a  svstem  of  railless  traction  from  that  point  to 
Otley  and  Burley -in- Wharf edale 

Liverpool. — Goods  Transport  Schemes.— Mr.  C.  W. 

Mallins,  manager  of  the  Corporation  Tramways,  has  reported  on 
the  question  of  goods  transport  by  means  of  the  city  tramways, 
more  particularly  with  a  view  to  relieving  congestion  of  the  dock 
traffic.  As  regards  the  docks-to-station  traffic,  Mr.  Mallins  suggests 
that  mechanically-propelled  vehicles  would  largely  solve  the 
congestion  experienced  with  hnrsa-drawn  vehicles.  As  regards  the 
transport  of  goods  between  the  docks  and  manufacturing  centres, 
in  view  of  the  increasingly  heavy  passenger  traffic  on  the  city 
tramways  during  the  day,  the  most  that  could  be  done  would  b.^  to 
run  thrte  or  four  trains  per  day  ;  and  if  this  were  successful  a 
larger  scheme  could  be  arranged  with  the  help  of  the  Dock  Board 
and  Bootle  Corporation,  and  dependent  on  the  guarantee  of  at  least 
1,314,000  tons  traffic  per  year  at  2|d.  per  ton-mile.  The  greater 
scheme  suggested  includes  electrification  of  the  dock  railway,  or 
construction  of  a  tramway  alongside,  with  tramway  connections 
to  Knotty  Ash,  joining  with  the  county  tramway  system,  at  a  cost 
of  £246,750.  As  an  alternative,  Mr.  Mallins  suggests  a  railless 
traction  scheme  at  a  cost  of  £40,800. 

Oakworth, — At  its  next  meeting,  the  Keighley  T.C.  is 
to  be  asked  to  authorise  the  Tramways  Committee  to  obtain  tenders 
for  the  overhead  electrical  equipment  and  trolley  vehicles  necessary 
for  installing  the  Cedes-Stoll  system  of  railless  traction  on  the 
Oakworth  and  Eastburn  routes. 

Oldham. — Car  Emergency  Appliances. — Arising  out 

of  a  local  tramway  fatality  and  a  j  ury's  recommendation  that  appli- 
ances should  be  carried  on  cars  to  enable  the  rapid  release  of  persona 
who  might  be  caught  underneath,  the  Tramways  Committee  on 
November  6th  considered  a  report  of  Mr.  Dugdale,  the  general 
manager,  on  the  subject.  This  report  pointed  out  that  no  appli- 
ances were  carried  locally,  but  a  special  emergency  wagcn  was 
.  kept  at  Wallshaw  depot.  Of  20  authorities  communicated  with,  those 
'  at  Birkenhead,  Blackburn,  Blackpool,  Halifax,  Hudderefield,  Hull, 
Leeds,  Nottingham,  Preston,  Salford,  Sunderland  and  Sheffield 
adopted  a  similar  system  to  that  at  Oldham,  the  cars  not  carrying 
jaokp,  but  emergency  wago..s  being  kept.  At  Birmingham, 
Boltcii,  Burnley,  Bury,  Glasgow,  Manchester  and  Rochdale,  jacks 
"werri  carried  on  cars,  and  motor  men  and  conductors  were  instructed 
in  the  use  of  them.  Having  heard  the  report,  a  resolution  was 
adapted  that  appliances  be  procured  for  all"  cars  in  Oldham,  and 
that  the  men  be  instructed  as  to  their  use. 


Oxford. — The  Tramway  Agreement. — A  special  meet- 
ing of  the  City  Council  was  held  last  week  to  consider  the  question 
of  the  tramways.  The  General  Purposes  Committee  reported 
recommending  that,  instead  of  adopting  the  draft  agreement  sub- 
mitted by  the  Tramways  Committee,  the  Council  should  rely  on  the 
existing  rights  of  the  Corporation,  and  that  the  National  Electric 
Construction  Co.  be  informed  of  this  decision.  In  the  course  of  a 
very  long  discussion,  Aid.  Brooks  moved  an  amendment  to  accept 
the  agreement  with  the  company,  and  asking  the  latter  to  notify 
its  acceptance  within  seven  days  ;  this  was  lost  by  27  votes  to  25 
votes.  Mr.  Callcutt,  seeing  that  the  Council  had  refused  to  put  the 
agreement  before  the  company,  proposed  a  farther  amendment 
instructing  the  city  solicitor  to  issue  a  writ  forthwith  for  the 
recovery  of  the  liquidated  damages.  He  felt  that  if  they  passed 
the  report,  they  were  in  exactly  the  same  position  as  a  year  ago, 
and  the  delay  would  still  go  on.  Upon  a  division  this  amendment 
was  lost  by  28  votes  to  9,  and  the  report  was  then  carried. 

Numerous  protests  and  memorials  against  the  proposal  to  sub- 
stitute modern  passenger  transport  for  the  present  out-of  date 
system  have  been  received  from  the  colleges,  &c. 

Sheffield. — The  Tramways  Committee  has  decided  to 
convey  mail  bags  by  tramcar  without  being  accompanied  by  a 
Post  Office  official,  at  a  charge  of  2d.  per  bag  per  journey  for  bags 
not  exceeding  28  lb,  in  weight  and  3d.  per  bag  per  journey  for  bags 
exceeding  28  lb.,  but  not  exceeding  56  lb.,  it  being  understood 
that  the  Corporation  does  not  take  or  accept  any  liability  in  con- 
nection with  the  work. 

South   Shields. — In    our  issue  of  October   31st,    we 

gave  some  figures  relating  to  the  extension  of  the  tramway  service 
from  Market  Place  to  Horton  Nook.  Mr.  Rob^on,  the  tramways 
general  manager,  points  out  that  these  referred  to  the  mile  of  route 
extension,  the  2 '38  miles  mentioned  being  the  total  length  of  the 
route  which  the  cars  would  take. 

Tunis. — A  tramway  system  is  shortly  to  be  installed  in 
the  town  of  Sfax.  The  project  has  just  received  official  approval, 
and  the  municipal  electricity  works  will  now  be  handed  over  to  a 
private  company,  which,  basides  improving  the  lighting  of  the 
town,  will  proceed  with  the  construction  and  working  of  the  electric 
tramway  system. — Board  of  Trade  Journal. 

Tyne  Tunnel  Proposal. — According  to  the  New- 
castle Daily  Joiirnal,  a  new  company  has  been  formed  to  revive  the 
scheme  for  connecting  North  and  South  Shields  by  a  tunnel  and 
electric  railway,  and  a  quarter  of  a  million  pounds  has  been 
assured. 

U,8,4. — Electric  Vehicles. — The  Electric  Light  Co., 

of  Hartford,  Conn.,  has  not  only  recently  taken  up  the  sale  of 
electric  motor  vehicles,  but  has  adopted  a  son:ewhat  novel  plan 
in  connection  with  the  same.  The  vehicles  are  sold  without  the 
usual  battery,  the  Electric  Light  Co.  undertaking  for  a  definite 
charge  to  regularly  provide  the  machines  with  fully-charged 
batteries. 

Wolverhampton. — Six  Months'  Tramway  Results. 

— The  Tramways  Committee  reports  that  the  receipts  for  the  year 
ended  September  30th  were  £28,893,  as  compared  with  £27,206  in 
1912,  an  increase  of  £1,687.  Ttte  assessment  of  the  undertaking 
has  been  increased  from  £2,500  to  £5,294. 

The  Tramways  Committee  proposes  to  introduce  a  motor-'bna 
service  on  several  routes  at  an  early  date. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Hand- Writing  by   Wire. — It  has  just  been  reported 

from  Stockholm  that  the  Swedish  engineer,  Widgreen,  has  invented 
a  new  method  for  the  transmission  of  ordinary  hand-writing  and 
of  pictures  by  wire.  Patents  have  been  applied  for  in  15  countries, 
and  the  rights  have  been  transferred  to  a  company  which  was 
formed  recently  at  Stockholm.  It  is  thought,  says  our  corres- 
pondent in  Norway,  that  the  invention  will  become  of  great  com- 
mercial value,  and  that  it  may  effect  a  confiderable  reduction  in 
the  telegram  rates.  By  means  of  the  new  apparatus  ordinary 
hand-writing,  as  well  as  ordinary  type,  may  be  transmitted  directly 
and  reproduced  at  the  receiving  station  with  photographic  accuracy. 
The  apparatus  can  also  be  employed  in  connection  with  telephone 
wires.  It  is  connected  with  an  ordinary  telephone  apparatus, 
which  can  be  used  for  telegraphic  purposes  or  for  telephoning 
alternatively. 

Imperial  Wireless  Chain. — The  Postmaster-General  is 

prepared  to  consider  applications  to  tender  for  the  construction  of 
the  second  three  high-power  wireless  stations  of  the  Imperial  chain 
from  any  wireless  company,  syndicate,  or  contractors  who  are  able 
by  means  of  a  practical  demonstration  to  satisfy  him  of  the 
capacity  of  the  sj'^tem  for  continuous  efficient  communication  by 
day  and  night  over  a  distance  of  not  less  than  2,000  geographical 
miles.  Any  person  or  company  wishing  to  give  a  demonstration 
is  invited  to  communicate  with  the  Secretary  to  the  Post  Office 
before  November  21st,  stating  the  earliest  date  on  which  the  demon- 
etratioQ  can  be  given. 
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Japan. — Some  new  arrangements  have  lately  been  con- 
cluded between  the  Japanese  Government  and  the  Great  Northern 
Telegraph  Co.,  whereby  the  former  is  layintr  a  new  caVjle  between 
Napraaaki,  Japan,  and  Shangfhai,  China.  The  line  will,  however,  be 
limited  tx)  the  transmission  of  .fapanese  teleprams  and  Japanese 
and  Chinese  official  dispatches.  The  cable  between  Formosa  and 
Chuanchiehan,  which  has  hitherto  been  exclusively  used  for  the 
service  of  the  island,  will  in  future  be  utilised  for  general  inter- 
national purposes,  while  the  O^asawara  cable,  which  has  hitherto 
been  used  for  messages  to  America  only,  will  now  be  employed  also 
for  messages  to  Hong  Kong. 

Johnson-Varley     System.— Mr.   A.  T.   M.    Johnson 

(director  of  the  Universal  ('heap  Cables,  Ltd.,  and  the  Johnson 
Secret  Wireless  Telegraph  and  Telephone  Testing  Syndicate,  Ltd.) 
(in  liquidation),  has  issued  a  circular  to  the  shareholders,  in  which 
he  states  that  "  before  the  end  of  the  present  year  the  directors 
will  be  in  a  position  to  prove  that  the  Johnson-Varley  system  is 
the  only  perfectly  selective  and  secret  system  of  wireless  telegraphy 
in  the  world." 

New  Cable. — A  new  telephone  cable  is  being  laid  between 
Holyhead  and  Dublin  by  the  Post  OflBce  cable  ship  Monarch.  The 
distance  is  a  little  over  50  miles,  and  the  cable  will  be  laid  in  two 
sections.     Messages  will  go  rid  Manchester. 

Postal  Servants, — A  letter  dealing  with  the  agitation 
in  the  postal  service  over  the  findings  of  the  Holt  Committee  has 
been  addressed  by  the  Postmaster-General  to  the  National  Joint 
Committee  representing  the  Postal  Unions.  Mr.  Samuel  states 
that:  "There  is  no  prospect  of  the  Government  granting  more 
money  in  increased  wages  than  the  sum  recommended  by  the  Com- 
mittee. Withdrawal  of  labour  by  any  member  of  the  staff  must 
be  regarded  as  his  resignation  from  the  service,"  and  it  will  be 
treated  accordingly. 

At  a  meeting  of  all  grades  of  postal,  telegraph,  and  telephone 
workers,  at  Bow,  on  Sunday,  a  resolution  was  passed  condemning 
the  Holt  report.  Mr.  W.  J.  Ash,  of  the  Postal  Telegraph  Clerks' 
Association,  who  presided,  said  that  if  the  Postmaster- General's 
verdict  was  against  them,  there  was  nothing  to  stop  their  saying 
they  were  going  to  withdraw  their  labour.  If  postal  and  railway 
workers  combined,  something  would  happen. 

The  interview  which  the  postal  employes  were  to  have  had  with 
the  Postmaster-General  on  Tuesday  in  order  to  discuss  the  Holt 
report  has  been  postponed  until  the  IDth  inst. 

State-owned  Cables. — At  a  sitting  of  the  Dominions 
Royal  Commission  on  Wednesday,  Mr.  Crabb,  Second  Secretary  to 
the  Post  Office,  said  that  the  existing  service  provided  by  the 
Atlantic  Cable  Companies,  was  a  good  one,  and  the  Post  Office  was 
convinced  that  the  laying  of  a  State-owned  cable  was  not  com- 
mercially justifiable.  The  cost  of  telegraphing  had  diminished  at 
least  50  per  cent,  during  the  past  10  years.  The  possibilities  of 
wireless  telegraphy  could  hardly  be  overstated. 

The  Railoplione  System. — A    number   of    erroneous 

reports  having  appeared  in  the  daily  Press,  with  regard  to  the 
experimental  adoption  of  the  Railophone  system  by  the  Midland 
Railway  Co.,  the  inventor,  Mr.  H.  von  Kramer,  has  issued  a  state- 
ment describing  the  system,  which  is  being  installed  on  a  section 
of  the  Midland  Railway  near  Derby. 

Wireless  Amateurs. — There  has  recently  been  a  large 
increase  in  the  number  of  licences  granted  by  the  Postmaster- General 
to  amateur  workers  :  at  the  close  of  the  last  financial  year,  March 
31st,  1913,  the  number  was  992,  as  compared  with  258  at  the  end  of 
the  previous  year,  and  there  has  been  a  considerable  addition  to  the 
list  during  the  first  six  months  of  the  current  financial  year.  In 
the  majority  of  cases  amateur  stations  are  limited  to  a  transmission 
range  of  about  20  miles,  but  a  few  of  the  more  powerful  installa- 
tions have,  when  efficiently  operated,  a  radius  of  about  100  miles. 
In  addition  to  the  Wireless  Society  of  London,  which  hopes  to 
include  in  its  membership  the  large  number  of  amateurs  who  have 
installations  in  the  metropolitan  district,  wireless  clubs  have  been 
formed  at  Derby,  Liverpool,  Northampton,  Birmingham  and 
Leicester,  and  efforts  are  being  made  to  form  similar  societies  or 
clubs  elsewhere. 

Wireless  Telegraph  Jlesearch.— The  Postmaster- 
General  has  appointed  a  Committee  "  to  consider  how  far,  and  by 
what  methods,  the  State  should  make  provision  for  research  work 
in  the  science  of  wireless  telegraphy,  and  whether  any  organi  ;ation 
which  may  be  established  should  include  problems  connected  with 
ordinary  telegraphy  and  telephony."  The  members  of  the 
Committee  are  as  follows  : — 

The  Right  Hon.  C.  E.  H.  Hobhouse,  M.P.  (chairman)  ;  the  Right 
Hon.  Lord  Parker  of  Waddington  ;  Sir  Joseph  Larmor,  M.P., 
F.R.S.  ;  Sir  Henry  Norman,  M.P.  ;  Dr.  R.  T.  Glazebrook,  F.R.S.  ; 
Mr.  W.  Duddell,  F.R  S ;  Mr.  R.  Wilkins.  C.B.  ;  Rear-Admiral 
E,  F.  B.  Charlton,  R.N.  ;  Commander  J.  K.  Im  Thurn.  R.N. ;  Sir 
Alexander  King,  K  C.B.  :  Mr.  W.  Slingo  ;  Commander  F.  Loring, 
R.N.  ;  Major  the  Hon.  H.  C.  Guest,  M.P.  The  office  of  the  Com- 
mittee  Is  at  6,  Catherine  Street,  Strand. 

The  Postmaster-General  is  going  to  eiect  a  small  wireless  station 
on  the  Marlborough  Downs  at  a  point  about  5  miles  from  Devizes. 

Wireless   Telej^raphy   on   Salvage   Vessels. —  The 

Dover  Harbour  Board,  after  obtaining  tenders  from  manufacturers 
of  wireless  telegraph  apparatus,  have  decided  to  equip  their  two 
salvage  vessels — ss.  Lady  Brasseij  and  as.  Zadij  Crundall — with 
wireless  apparatus  upon  the  quenched-spark  system.    The  instal- 


lations will  be  manafactared  at  M»tsn.  Hiemeiu  Bror.*  Woolwidi 
work«,  and  will  be  of  their  "B"  type,  Uie  smwiteed  nncca 
being  lOu  miles  by  day  and  ir,o  miles  by  ni«rbt.  Thia  hralaihltioii 
tranfimits  about  0'2  KW.  of  ele'-».ri'»!  pow*T  The  msjor  portkn  of 
iho.  apparatus  in  encIoKcl  in  a  -nvioiu  of  which  are 

not  greater  than  4  ft.  >?  in.  /  ^        _  .  it.  l  in. 

Wireless  Telephony.  — According  to  the  Ttlephon" 
Kitgineur,  wirelet.'^  telephone  meafagee  were  Utely  wat  over  » 
distance  of  more  than  »;0o  milei'  from  Rome  to  Tripoli,  by  Piof. 
Vanni,  of  the  Military  Wirelewi  Institution  Rome.  Id  Umm 
experiments  he  makee  use  of  a  liquid  microphone  bMwl  npon  the 
ideas  of  Chichester  Bell,  brother  of  the  celebrated  Graham  Bel). 
Using  a  microphone  of  this  kind  together  with  apparatiu  of  the 
Moretti  type,  the  voice  could  be  very  well  heard  at  Tripoli,  and 
persouE  there  were  able  to  recognise  the  profeetsor  b  voice.  After 
improving  his  apparatus.  Prof.  Vanni  hopes  to  telephone  betweai 
Rome  and  Paris. 


CONTRACTS  OPEN  and  CLOSED 


OPEN. 


Anstralia. — Sydney    (Nkw    South   Wales). — March 

18th,  1014. —  For  the  Postmaster-GeneraL  Seven  automatic  switch- 
boards.    Schedule  No.  179.     See  "  Official  Notices  "  Ostober  31rt. 

December  14th. — Two  sections  switchboard,  common  -  battery 
multiple.     See  "  Official  Notices  "  October  17th. 

Bbisbame.— December  1 7th.  For  the  P.M.G, :  Insulators.  See 
"  Official  Notices"  OctDber  :}lst. 

December  .31st.  For  the  P.M.G.  Insulators.  See  "Official  NotioeB" 
Ootober  Slst. 

December  22nd.  Melbourne  Suburban  Railways.  (1)  Track  feed 
boxes,  including  signal  transformers,  switchgear  and  acceeaoriee. 
(2)  Track  resistances.  (.3)  Impedance  bands.  (4)  Track  relays  and 
relay  boxes.  Specifications  (£5  Ss.)  from  Agent-General  for 
Victoria,  on  or  after  November  10th.  Consulting  engineers, 
Messrs.  Merz  &  McLellan,  32,  Victoria  Street,  S.W.  See  "  Official 
Notices"  last  week. 

Canbebba. — November  26th.  In  connection  with  the  pre- 
liminary work  of  the  foundation  of  the  Australian  capital  dty. 
Canberra,  there  is  at  present  a  good  deal  of  activity  being  displayed, 
and  the  Department  of  Home  Affairs  of  the  Commonwealth  in 
Melbourne  has  issued  specifications  and  conditions  of  contract  for 
the  water  supply  pumping  plant  at  Canberra,  tenders  for  which 
close  on  the  2t;th  inst.  Copies  of  the  plans  and  specifications 
may  be  seen  at  the  office  of  the  High  Commissioner  for  the  •  'ommon- 
wealth  of  Australia,  "2,  Victoria  Street,  London,  S.W. 

VicToBlAN  Railw.vys.— December  10th.  One  15-ton  electric 
crane  for  Ballarat.  Tenders  to  "Tender  Box,"  Railway  Offioea, 
Melbourne. 

Belgium. — January  2Gtb.  The  municipal  authorities 
of  Antwerp  are  inviting  tenders  for  the  supply  of  six  electrically 
operated  cranes. 

November  ItJth. — The  Fonderie  '  Royale  de  Canons,  in  Liege. 
(80,  Quai  St.  Leonard)  is  inviting  tenders  for  the  supply  of  the 
cables  and  accessories  required  in  connection  with  the  electricity 
mains  that  are  to  be  installed  at  11  forts  in  the  Liege  district,  and 
at  nine  in  the  Namur  disti  ict. 

Bootle. — November  19th.  2,000  tons  of  steam  coal 
and  2,000  tons  of  slack  for  the  electric  light  station.  Form  of 
tender,  &c.,  obtainable  from  the  Borough  Electrical  Engineer,  i'ine 
Grove. 

Bradford.  —  November  l.Mh.  Electrical  installation, 
Technical  College,  for  the  Education  Committee.  City  Architect, 
Town  Hall. 

Balg;aria. — November  17th,  The  Bulgarian  Rureaa  of 
Finance  in  Sofia  is  inviting  tenders  for  the  supply  and  erection 
at  the  new  electiicity  generating  station  at  the  Stat**  Collieries  at 
Pernik  of  the  following  plant :  Three  tubular  boilers,  two  250-h.p. 
horizontal  double-expansion  steam  engines,  twc  three-phase  gene- 
ra';ors,  the  necessary  switchboards  and  transformer?,  and  an  elec- 
trically-operated pump  of  a  capacity  of  110  gala,  per  min. 

Canada. — Calgary. — November  18th.  City  Commis- 
sioners, 1,000-K\v.  synchronous  motor-generator  and  exciter  set. 
Specifications  from  City  Clerk.     Deposit  $2,000. 

Dublin. — November  17th.  Twelve  months'  supply  of 
stores,  for  Dublin  Tramway  Co.,  Ltd.  See  "  Official  Notices " 
October  31st. 

Gateshead. — November  25th.    Electric  lamps,  electric 

wires  and  cables,  electrical  sundry  fittings,  arc  lamp  carbons, 
glasses  for  electric  arc  lamps,  a:c.,  for  the  North-Eastem  Rsulway 
Co.     Mr.  E.  H.  Clark,  Stores  Superintendent,  Gateshead. 

lluddersfield. — November  17th.  Slack  required  for  the 
Electricity  Department  for  12  months.  Particulars  obtainable  from 
Borough  Electrical  Engineer,  St.  Andrew's  Road. 

(^O^ntiMLfi  onjKtge  793.) 
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THE  LATE  SIR  WILLIAM  PREECE,  K.C.B.,  F.R.S. 


Exactly  12  months  ago,  in  an  article  in  which  he  wished  us 
"  Many  Happy  Returns  "  on  the  fortieth  birthday  of  the 
ELECTKiCAii  Review,  Sir  William  Preecc  concluded  by 
indulging  the  hope  that  he  might  "  live  long  enough  to  com- 
pliment the  Editors  and  proprietors  at  some  future  day  on 
the  jubilee  of  their  achievement." 

The  fulfilment  of  that  hope  has,  however,  been  denied 
him,  for  on  the  morning  of  Thursday  last  week,  November 
tith,  he  breathed  his  last  at  Penrhos,  his  Carnarvonshire 
home,  where  he  had  been  laid  aside  for  some  time. 

Within  a  few  months  he  would  have  completed  his  eightieth 
year,  and  when  it  is  remembered  that  it  was  in  the  days  when 
Faraday  was  in  his  prime,  occupying  the  minds  of  students 
of  the  day  with  his  new  electrical  theories,  propounded 
before  the  Royal  Institution,  that  Preece  came  under 
his  spell,  and  became  his  assistant,  it  will  be  observed  that 
for  more  than  60  years  he  had  been  intimately  interested  in 
electricity  and  electrical  applications.  That  is  a  record  of 
which  but  few  can  boast.  A  man  of  even  average  activity 
and  average  ability  can  achieve  much  in  60  years  ;  but  Sir 
William  was  more  assiduous  than  most,  and  possessed  many 
excellent  qualities  and  gifts,  which  he  untiringly«turned  to 
good  account  in  a  variety  of  directions,  and  which  brought 
him  into  more  or  less  prominence. 

Born  at  Carnarvon  in  1834,  and  educated  at  King's 
College,  London,  after  a  brief  experience  in  the  engineering 
offices  of  the  late  Edwin  Clark,  he  was,  in  his  twentieth 
year,  given  an  appointment  with  the  Electric  and  Inter- 
national Telegraph  Co.,  becoming  Superintendent  of  the 
Southern  Division  in  1856.  Subsequently  he  was 
employed  as  engineer  in  connection  with  the  Channel 
Islands  Telegraph  Co.  and  as  Telegraph  Superinten- 
dent of  the  L.  and  S.W.R.,  and  when  the  tele- 
graphs were  transferred  to  the  State  in  1870,  he  became 
a  Divisional  Engineer  in  the  Post  Office.  Seven  years  later 
he  was  appointed  Electrician,  which  rank  he  held  for  15 
years,  until  he  became  Engineer-in-Chief  and  Electrician  in 
1892.  After  another  seven  years  he  retired  from  active 
State  service,  but  acted  as  consulting  engineer  to  the  British 
Post  Office  and  the  Colonies.  On  his  retirement  in  1899, 
he  was  honoured  with  Knighthood.  Sir  William,  of  course, 
did  not  cease  from  engineering  interests  when  he  left  the 
Post  Office,  but  joined  his  sons  and  Major  Cardew  in  the 
consulting  practice  in  which  they  were  engaged  at  West- 
minster, and  which  is  to-day  so  well  known  under  the  firm 
name  of  Preece,  Cardew  &  Snell. 

It  was  during  his  period  as  Engineer-in-Chief  to  the  Post 
Office  that  Mr.  Marconi  came  upon  the  scene  in  1896,  and 
Sir  William,  who  had  for  many  years  been  engaged  upon 
important  experiments  in  wdreless  transmission  by  electro- 
magnetic waves,  gave  him  every  opportunity  to  demonstrate 
the  practicability  of  his  Hertzian  wave  system  which  has  had  so 
fine  a  record  since.  Indeed,  one  of  the  first  to  express  sympathy 
with  Sir  William's  relatives  on  Thursday  last  week  was  Mr. 
Marconi,  who  in  his  message  said  that  the  deceased  gentleman 
was  the  first  person  in  England  to  take  an  interest  in  his 
experiments  and  to  lecture  upon  them.  "  It  was  due  to  his 
influence  that  I  received  considerable  encouragement  from 
the  British  Post  Office." 

In  his  official  position,  Sir  iWilliam  was  perhaps  mainly 
concerned  with  telegraphic  and  telephonic  matters,  but  even 
as  long  ago  as  the  date  of  his  retirement,  now  some  14 
years  ago,  electricity  was  rendering  service  in  many  other 
ways  in  connection  with  the  vast  undertakings  of  the  Post 
Office. 

The  scientific  institutions  with  which  he  was  connected 
were  numerous.  As  long  ago  as  1880  he  was  a  president  of 
the  Society  of  Telegraph  Engineers,  and  in  1893  he  again 
presided  over  the  deliberations  of  that  organisation  under 
its  now  better-known  name,  the  Institution  of  Electrical 
Engineers.  In  1881  he  was  el-^cted  a  Fellow  of  the  Royal 
Society.  In  1888  he  was  Chairman  of  the  Engineering 
(or  Mechanical  Science)  Section  of  the  British  Association 
for  the  Advancement  of  Science,  before  which,  11  years 
earlier,  he  had  exhibited  the  "first  pair  of  telephones"  shown 


in  England — he  referred  with  obvious  pride  to  this  interest- 
ing episode  in  his  connection  with  matters  telephonic  in 
many  of  his  public  speeches  in  later  years.  Sir  William  was 
in  1898  President  of  the  Institution  of  Ci\  il  Engineers,  and 
he  was  also  u  Member  of  the  Institution  of  Mechanical 
Engineers,  the  Physical  Society,  and  the  Meteorological 
Society.  He  was  the  author  or  joint  author  of  many 
addresses  and  papers  which  are  to  be  found  in  the  Pro- 
ceedings  of  these  bodies,  and  a  large  number  of  them  were 
reprinted  in  the  pages  of  the  Electrical  Review.  He 
was  also  the  author  of  a  number  of  standard  works,  notably 
the  "  Text-book  of  Telegraphy,"  which  he  prepared  in  col- 
laboration with  Sir  James  Sivewright  ;  ''  The  Telephone," 
in  collaboration  with  Dr.  Julius  Maier ;  and  later  the 
"Manual  of  Telephony,"  in  collaboration  with  Mr.  A.  J. 
Stubbs. 

In  recent  years  Sir  William  Preece  had  interested  himself 
in  movements  for  the  better  organisation  of  the  electrical 
industry,  and  he  showed  a  marked  solicitude  en  behalf  of 
the  electrical  worker  who  had  fallen  or  was  falling  in  the 
struggle,  his  sympathy  and  anxiety  taking  a  very  practical 
shape  in  his  support  of  the  Electrical  Trades  Benevolent 
Institution  of  which  he  was  chairman  of  the  committee 
almost  from  its  inception  and  was  president  right  up  to 
the  last. 

"  A  man  bo  various  that  he  Beem'd  to  be 
Not  one,  but  all  mankind's  epitome." 

To  Sir  William's  family — several  of  his  sons  are  well 
known  throughout  the  electrical  profession — we  tender  tur 
deepest  sympathy  in  their  bereavement. 


The'  remains  were  laid  to  rest  in  the  family  grave  at  the 
Llanbeblig  Parish  Churchyard,  Carnarvon,  at  noon  en 
Tuesday,  and  a  Memorial  Service  was  held  at  St.  Margaret's, 
Westminster,  at  the  same  time. 

A  large  company  assembled  at  the  graveside  at  Carnarvon. 
The  chief  mourners  included  three  of  Sir  William's  sons — 
Mr.  A.  H.  Preece,  Mr.  P.  J.  Preece,  Mr.  F.  H.  Preece  ;  Mrs. 
Llewellyn  Preece  ;  Mr.  and  Mrs.  David  Moseley,  son-in-law 
and  daughter  ;  the  Misses  M.  F.  and  Amy  Preece,  daughtei  s  ; 
and  Mr.  J.  R.  Preece,  brother.  The  firm  at  Westminster  was 
represented  by  Mr.  J.  H.  Woodward.  The  Mayor  and  Corpora- 
tion of  Carnarvon  were  in  attendance,  and  representatives  were 
also  present  from  the  local  Harbour  Trust  and  the  British  and 
Foreign  Bible  Society,  with  both  of  which  the  late  Sir  William 
was  identified.  The  vicar  conducted  the  service.  Among 
the  wreaths  were  tributes  from  the  President  and  Council 
of  the  Institution  of  Electrical  Engineers,  the  Electric  Lodge 
of  Freemasons,  and  the  American  Institute  of  Electrical  En- 
gineers. Many  messages  of  condolence  were  received, 
among  them  being  one  from  the  Postmaster-General  and 
another  from  Lady  Kelvin. 

At  the  memorial  service  held  at  Westminster,  a  dis- 
tinguished company  was  present,  including  Sir  John  Gavey, 
the  Hon.  R.  Clere  Parsons,  Sir  A.  F.  King,  Sir  J.  A. 
Ewing,  Prof.  S.  P.  Thompson  and  Prof.  Unwin 
representing  the  Royal  Society,  Prof.  E.  Wilson 
(King's  College),  Mr.  W.  Slingo  (Engineer-in-Chief 
to  the  Post  Office),  Mr.  A.  P.  Trotter,  Dr.  Glazebrook 
(National  Physical  Laboratory),  Prof.  Fleming,  Mr.  J.  F.  C. 
Snell  and  Mr.  Alexander  Siemens. 

On  behalf  of  the  President,  Mr.  C.  0.  Mailloux,  the  directors, 
and  members  of  the  American  Institute  of  Electrical  Engi- 
neers, a  handsome  wreath  was  sent  down  to  Carnarvon,  and 
the  Institute  was  officially  represented  at  the  memorial  ser- 
vice at  St.  Margaret's,  by  Mr.  C.  Le  Maistre,  secretary  of  the 
LEE.,  in  the  absence  of  Dr.  H.  F.  Parshall,  who  is  abroad. 

By  the  instruction  of  the  Committee  of  the  Electrical 
Trades  Benevolent  Institution,  Mr.  F.  B.  0.  Hawes,  the 
secretary,  sent  a  letter  of  condolence  to  the  members  of  the 
family,  and  in  the  abeence  of  Mr.  Justus  Eck,  the  chainnan 
of  the  Committee,  Mr.  Hawes  represented  the  Institution  at 
St.  Margaret's. 
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SIR    WILLIAM    PREECE. 


eveniDf( 


By  sir  JOHN  GAVEY. 


One  of  the  best  known  personalities  in  scientific,  electrical 
and  engineering  circles  has  passed  away,  after  an  active 
career  extendinj^  over  nearly  (50  years.  Always  in  the  lime- 
light, he  was  an  indefatigable  worker,  who  comrnencad  hisday's 
operations  at  (1  a.m.,  appeared  at  his  offices  from  10  to  7, 
and  thence  till  midnight  was  to  be  encountered  at  any  one 
of  the  many  scientific  and  social  functions  in  London,  where 
his  cheery  presence  was  always  welcome.  lie  was  a  miracle 
of  industry,  and  only  the  strongest  constitution  would  have 
permitted  such  a  constant  strain  as  his  was  exposed  to  with- 
out serious  results.  He  was  equally  at  home  and  equally 
well  known  in  the  United  States  of  America,  which  he 
visited  several  times,  and  on  the  Continent  of  Europe  where 
he  represented  the  service  of 
the  State  on  sundry  occasions, 
as  he  was  in  London. 

He  was  one,  of  whom  few 
are  now  left,  who  witnessed  the 
entire  growth  of  modern  elec- 
trical   engineering,   and  who 
himself   took    a   most   active 
share  in  its   development   all 
through  his  life.  To  look  back 
to   the  period  when  he  com- 
menced his  career,  when  elec- 
trical engineering  was  confined 
to  telegraphy,  when  only  minute 
electrical   currents    of    a  few 
milliamperes  could   be    gene- 
rated and  maintained  for  any 
lengthy    period,    when    there 
were  no  units  of  measurement 
other  than  the  resistance  of  a 
mile  of  No.  16  B.w.ri.  copper 
wire     of     indefinite     compo- 
sition, and  the  potential  of  a 
Daniell's  cell  was  the  standard 
of  voltage,    when    submarine 
telegraphy  was  in  its  infancy 
and  land  telegraphy  only  par- 
tially   developed,    and    when 
there  was  scarcely  a  text-book 
on  electricity  and  magnetism 
worthy  of  the  name,  and   to 
compare  that  period  with  the 
present  when  electrical  engi-  puoto.  by] 

neering  embraces  every  sphere 
of  life  and  has  invaded  every 

branch  of  industry  and  electrical  literature  suffices  to  fill  a 
large  library,  enables  one  to  realise  the  intense  happiness 
which  a  man  of  his  personality  must  have  enjoyed  in  a  life 
spent  in  the  midst  of  the  growth  and  development  of  the  art 
to  which  he  was  wedded  and  which  in  so  few  years  have  led 
to  such  results. 

His  general  career  has  been  described  elsewhere,  but 
perhaps  a  brief  reference  to  one  or  two  incidents  may  not 
be  amiss. 

When  associated  with  the  London  and  South-Western 
Railway  in  the  sixties,  his  practical  mind  turned  to  the  sub- 
ject of  block  signalling  on  railways,  which  was  then  only  very 
sparingly  used  by  a  few  companies.  He  devised  a  system  the 
prominent  feature  of  which  was  the  reproduction  of  the  out- 
door signals  by  miniature  signals  placed  in  the  signal  boxes 
and  worked  electrically.  He  was  thus  an  early  pioneer  in 
one  branch  of  electrical  work,  which,  as  now  in  use,  doubles 
the  carrying  capacity  of  our  railways. 

Later  he  was  in  America  when  Graham  Bell  produced  the 
form  of  telephone  that  is  now  in  practical  use  throughout  the 
world  as  a  receiver,  and  those  who  knew  him  well  can  realise 
the  sanguine  joy  with  which  he  exhibited  the  two  telephones 
he  brought  back  with  him.  In  the  course  of  the  year  1877  he 
delivered  a  lecture  on  the  subject  before  the  British  Associa- 
tion at  Plymouth,  and  to  illustrate  it  he  arranged  that  an 
assistant  should  speak  from  Exeter  to  Plymouth  late  in  the 


when   the  wires  were  idle.     At  the  cloae  of  bis 
lecture  he  invited  one  of  the   most   eminent  persons  io  the 

audience  to  open  the  r-  -■-     ition.     '!' '  -nan  U>  - 

the  instrument,  and   -  ;,  "  Hi  lie!— f'  ... 

that  up."  A  slight  pause,  when  he  ref>eated  triamphaatlj, 
"The  cat  and  the  fiddle."  The  next  day  we  h'jard  from 
our  friend  who  had  returned  to  Plymouth,  thai  he  lial  not 
distinguished  a  word  owing  to  the  induction  on  the  wire*, 
and  that  his  reply  was,  "  I  cannot  hear  yon.  liepeat." 
An  illustration  of  the  sangaine  use  of  the  wripntific 
imagioation. 

His  epdeavouri  to  solve  the  problems  of  wirelMS  tele- 
graphy are  well  known,  but  the  narrow  limits  J>eyond 
which  it  was  impossible  to  communicate  by  electromagTietic 
induction  between  parallel  wires  le<l  U>  the  abandonment 
of  the  method  when  the  Hertzian  wave  system  wa^ 
introduced. 

As  a  sequel  to  the  numerous  experiments  in  various  parts 
of  the  country  with  electromagnetic  induction,  a  trial  was 

made  between  a  point  on 
the  coast  near  CarJIfF  and 
the  Island  of  Flat  Holm,  in 
the  Bristol  Channel,  the 
localities  in  which,  by  the 
way,  at  a  later  dale  the 
crucial  experiments  with 
Marconi's  methods  were 
conducted. 

Two  parallel  wires  being 
provided,  and  everything 
ready  for  the  trial,  Preece 
came  down  to  witness  the 
experiments.  The  weather 
proved  too  stormy  to  land 
on  the  island,  and,  after  a 
couple  of  days'  waiting,  he 
returned  to  I..ondon.  The 
next  day,  the  weather  having 
calmed,  the  writer  roached 
the  island,  and  in  the  course 
of  the  day  received  the  first 
message  transmitted  bv  this 
method  across  an  arm  of  the 
sea,  which  message  dramatic- 
ally announced  the  death  of 
the  then  Engineer-in-Chief 
of  the  Post  Office— Mr. 
Edward  Graves. 

No  appreciation  of  his 
character  would  be  com- 
plete without  a  reference 
to  his  pre-eminence  as  a 
lecturer  or  public  speaker. 
When  lecturing,  the  lucidity 
of  his  address,  his  logical  methods  of  leading  up  to  his  main 
points,  and  his  clear  illustrations,  carried  conviction  to  all. 
As  a  public  speaker  he  exercised  a  magnetic  intluence  over  his 
hearers,  and  on  one  occasion  when  he  had  been  particularly 
happy,  he  was  styled  by  a  large  section  of  his  audience  the 
Demosthenes  of  Electricity. 

To  speak  at  any  length  of  Preece's  general  work,  or  of  his 
association  with  the  many  institutions  to  which  he  was 
aililiated,  would  far  outstep  the  limits  of  this  notice. 

As  an  administrator,  the  one  quality  which.  p«?rhaps,  the 
writer  admired  most,  was  his  encouragement  of  originality 
and  of  the  assumption  of  responsibility  by  his  assistants  and 
subordinates.  These  qualities,  which  are  not  too  generally 
exhibited  by  the  majority  of  employes,  are  not  always 
fostered  as  they  should  be  by  heads  of  departments.  The 
advantages  that  young  men  in  their  early  training 
derive  from  being  taught  at  the  outset  of  their  careers 
the  very  elements  of  their  future  success  in  life  are  in- 
calculable. 

Finally,  as  an  individual  he  was  a  warm  friend,  a  genial 
cheery  spirit,  with  a  large  fund  of  humour,  enjoying  a  joke 
or  a  good  story,  but  above  all  his  deep  and  unwearied 
interest  in  the  development  of  his  profession  was  his  most 
marked  characteristic.  His  name  was  ahnost  a  household 
word,  and  he  has  left  behind  him  an  immense  circle  of 
friends  to  mourn  his  loss. 


[Hittnl. 
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A  NORWEGIAN  HYDRO-ELECTRIC  PLANT. 

[BY   OUR   NORWEGIAN  CORRESPONDENT.) 


The  Tyssefaldene  Co.  was  recently  formed  for  the  purpose 
of  developing  hydro-electric  power  from  the  Tysse  River, 
which  flows  in  the  south-west  of  Norway  into  the  Sor-fjord 
— one  of  the  many  small  fjords  of  the  Hardangerf jord. 


Inteeior  of  the  Tysse  Power  Station. 

The  river  runs  through  a  barren  and  mountainous  district, 
at  aa  average  altitude  of  1,000  m.  above  the  sea-level, 
forming  in  its  course  six  different  lakes,  of  which  the 
Ringedals  Lake  and  the  Yetlevandene  are  the  lower  ones. 
The  total  area  of  the 
watershed  is  about  378 
km.  sq.,  including  the 
above  lakes.  The  power 
scheme  was  divided  into 
two  sections,  the  first  of 
which  has  already  been 
two  -  thirds  completed, 
while  the  second  stage 
•will  be  completed 
later  on. 

The  first  section  is 
intended  to  develop 
C2,250  KW.  at  a  power 
station  at  Tysse,  by  the 
installation  of  the  neces- 
sary generating  plant 
after  the  preparatory 
works  in  connection  with 
the  water  supply  have 
been  completed. 

The  second  stage  in- 
cludes the  erection  of  a 
new  power  station  ab 
Skjaggedal,  which  will 
be  capable  of  producing 
18,000  KW.,  and  be 
situated  on  the  biggest 
tributary   to  the   Tysse 


River,  viz.,  the  Mogeli  River,  which  flows  into  the  Vetle- 
vandene  after  having  passed  two  small  lakes.  The  Skjag- 
gedal station  is  situated  higher  up  than  the  Tysse  station, 
and  the  same  water  will  thus  be  employed  twice.  The  area 
of  the  water  shed  of  the  Mogeli  River  is  about  31  km.  sq., 
and  the  power  station  will  be  situated  200  m.  higher  up 
than  the  storage  basin  for  the  Tysse  station,  viz.,  the 
Ringedals  Lake. 

After  the  completion  of  the  whole  scheme  the  company 
will  thus  have  for  disposal  a  total  of  112,000  kw.,  viz., 
about  94,000  kw.  from  the  Tysse  Station,  of  which 
62,250  KW.  are  already  provided  for  and  partly  in  use,  and 
18,000  KW.  from  the  Skjaggedal  Station. 

The  Tysse  Power  Plant. — A  dam  has  been  built  across 
the  lower  end  of  the  Ringedals  Lake,  at  an  elevation  of 
448  m.,  from  which  the  water  passes  through  two  tunnels, 
each  150  m.  long,  into  the  Vetlevandene.  The  tunnels  are 
fitted  with  a  gate  and  throttle  valves  for  controlling  the  dis- 
charge of  water.  From  the  Vetlevandene  the  water  is  carried 
along  the  side  of  the  mountain  through  a  tunnel  constructed 
in  the  rock,  3,420  m.  long,  terminating  in  the  penstock 
chamber  at  Tyssenut.  From  the  chamber  the  water  falls 
through  four  pipe-lines  down  to  the  turbines  in  the  power 
station,  which  is  on  the  shore  of  the  Sor-fjord. 

Seven  main  and  two  exciter  units,  constructed  by 
the  AUmiinna  Svenska  Elektriska  Aktiebolaget  are  in 
operation,  and  two  other  large  units  with  exciters 
have  been  delivered  by  the  A.G.  Siemens-Schuckert,  of 
Berlin. 

The  first  seven  units  are  horizontal  three-phase  generators, 
each  having  a  normal  capacity  of  3,300  kw.,  and  operating 
on  a  power  factor  of  '8,  corresponding  to  4,100  k.v.a. 
These  generate  12,000-volt  25-cycle  current,  and  run  at 
375  R.p.M. ;  the  machines  are  coupled  direct  to  Pelton 
turbines.  The  rotating  generator  field  is  manufactured  from 
steel  castings  with  the  poles  cast  on,  and  has  a  diameter 
of  1*95  m. ;  it  is  guaranteed  to  withstand  a  momentary  speed 
of  700  R.p.M.  in  case  sudden  unloading  should  occur. 

The  first  two  exciter  machines  are  shunt-wound  generators 
of  165  KW.  each,  at  110  volts  and  750  r.p.m.,  and  are  also 
coupled  direct  to  horizontal  Pelton  turbines.  In  case  of 
accidental  unloading  they  are  guaranteed  to  be  able  to  run 
at  a  speed  of  85  per  cent,  in  excess  of  the  normal.  The  two 
main  units  of  German  construction  are  horizontal  three- 
phase  generators,  each  of  9,600-kw.  capacity  at  250  r.p.m., 
the  pressure  being  similar  to  that  of  the  other  units. 


3,300-Kw.  Generating  Unit,  showing  Pelton  Wheel. 
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These  also  arc  coupled  direct  to  Pelton  wheels.  The 
Btator,  divided  into  four  parts,  has  an  external  diameter  of 
G-8  metres.  The  rotor  is  built  up  solid  with  12  poles, 
and  is  4,4G2  metres  in  diameter,  and  complete  with 
the  axle,  weighs  oG  tons.  It  will  withstand  momentary 
increases  of  speed  up  to  450  revolutions 
per  minute.  The  two  exciter  units 
are  shunt-wound  110- volt  generators  of 
182  K\v.,  and  run  at  750  k.I'.m.  ;  they 
are  direct-coupled  to  Pelton  wheels,  and 
can  safely  exceed  the  normal  speed  by 
80  per  cent. 

Our  various  illustrations  show  the  in- 
terior of  the  Tysse  power  station  from 
either  end. 

Two  units  which  have  been  delivered  by 
the  Westinghou^e  Co.  are  being  erected ; 
these  are  of  the  same  capacity  as  the 
Siemens  -  Schuckert  generators.  Three 
further  generators  will  be  installed  as  soon 
as  the  extension  of  the  power  station  is 

carried   out.      One    of   these    will    have 

a  rated  capacity  of  13,500  b.h.p.,  while 

the  two  others  will  be  of  15,000  b.h.p.  each. 
Transmissions. — Only  a  portion  of  the 

energy  produced  at  the  Tysse  power  station 

is  used  on  the  spot ; 

the  greatest  part  is 

transmitted   G|  km. 

to  Odda,  which,  from 

a    desolate    country 

place,     has     grown 

during  recent  years 

into    an    industrial 

centre.      The  chief 

customer  of  the  A.G. 

Tyssef aldene  at  Odda 

is  the  Alby  United 

Carbide      Factories, 

which  are  consuming 

47,500   KW.,   while 

the   North  -Western 

Cyanamide  Co.  takes 

4,500     KW.       The 

Hardanger    Elec- 
trical Ironworks  also 

has  a  contract  with 

the  company  for  up 

to   6,000   KW.,  but 

these     works    have 

been  closed  down  for 


the   present,   and    the   contract   has  been   taken  over    by 
another  firm,  which  Ls  now  builduifr  fact/^jriea. 

The  electrical  energy  from  Tysse  to  tbe  Alby  United 
Carbide  Factories  is  carried  by  dnpiicate  tranamuBioDB,  each 
consisting    of    two    lines,    with    three   alaminiam    cablet. 


9,600-KW.  Genebating  Unit,  Tysse  Poweb  Plant. 


The  Main  Switchboard. 


Another  Interior  View  of  the  Tysse  Power  Station. 


Of  the  four  lines, 
three  are  regularly 
used,  the  fourth 
being  kept  in  re- 
serve. The  trans- 
mission lines  are 
provided  with  foor 
switch  -  towers  for 
facilitating  their 
operation. 

In  one  place  it 
has  been  found 
necessary  to  lead 
the  cables  through 
a  tunnel  700  m. 
long,  in  order  to 
avoid  disturbances 
in  the  working 
due  to  avalanches, 

cVC. 

The  supply  to 
the  Xorth-Wesiem 
Cyanamide  Co.  is 
conducted  to  the 
factories  by  means  of 
two  underground  lines, 
each  consisting  of  three 
copper  cables  of  120  mm. 
diameter. 

The  switchgear  and 
instruments  at  the  power 
station  were  supplied  by 
the  British  Westing- 
house  Co.,  and  are  of 
the  most  modern  type. 

T  h  e  Tyssofaldene 
Co.'s  plant  is  typical  of 
the  numerous  hydro- 
electric developments 
which  are  being  aurled 
out  in  Norway  and 
Sweden  at  the  present 
time,  and  which  are  con- 
tributing largely  towards 
the  industrial  progress 
of  these  countries,  es- 
pojially  in  the  produc- 
tion of  electro- 
chemicals,  wood  pulp, 
I'tc,  and  in  the  opera- 
tion of  numerous 
railways. 
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A  BRIGHTON  HOTEL  KITCHEN. 


The  directorate  of  the  Old  Ship  Hotel,  with  which  famous 
old  hostelry  a  good  many  of  our  municipal  electrical  friends 
made  a  passing  acquaintancs  a  few  years  back,  have  recently 


Pipe  and  Transmission  Lines.  Tysse  Power   Plant 

(Page  791). 

carried  out  some  important  alterations,  including,  in  addition 
to  certain  reconstruction  work  and  refurnishing,  the  adoption 
of  electrical  cooking. 

Through  the  courtesy  of  Mr.  John  Christie,  borough 
electrical  engineer,  Brighton,  we  are  enabled  to  illustrate  and 
give  some  details  of  the  cooking  equipment,  which  has  been 
installed  in  a  specially-built  kitchen,  under  the  direction  of 
his  department,  by  JMessrs.  Page  &  Miles,  of  Brighton,  and 
is  entirely  dependent  on  the  Corporation  electricity  supply 
for  current. 

The  equipment,  which  was  manufactured  by  the  Jackson 
Electric  Stove  Co.,  consists  of  a  range  of  four  ovens,  each 
measuring  inside  24  in.  x  20^  in.  x  20|  in.,  with  hot  cup- 
boards separately  heated  about  the  ovens  ;  each  oven  has  a 
5-KW.  loading,  and  the  hot  cupboards  approximately  2  kw. 
each,  making  a  total  of  24  kw.  There  are  also  a  grill, 
3G  in.  X  12  in.,  with  a  hot  cupboard  above  (7  kw.  loading 
in  grill  and  1  kw.  in  hot  cupboard)  having  a  total  loading 


of  8  KW.  ;  a  fish  fryer  consisting  of  two  oval  pans,  each 
measuring  18  in.  x  12  in.,  fitted  with  draining  rack,  and 
having  a  total  loading  of  5  kw.  ;  a  hot-plate  for  boiling 
purposes,  4  ft.  x  2  ft.,  containing  four  12-in.  boilirg 
rings,  each  with  a  loading  of  2*5  kw.,  making  a  total  of 
10  kw.  ;  and  two  large  vegetable  steamers  with  a  loading  of 

10  KW. 

The  equipment  is  now  doing  the  whole  of  the  work  of 
the  hotel,  including  banquets,  and  has  given  very  satis- 
factory results,  as  regards  the  quality  of  the  cooked  food, 
simplicity  of  operation,  and  low  cost  of  working  with  elec- 
tricity at  Id.  per  unit,  amply  vindicating  the  claims 
which  were  put  forward  by  the  electricity  department  when 
the  question  was  under  discussion.  The  directors,  who  are 
to  be  congratulated  on  their  enterprise  in  this  matter,  are  now 


Transmission  over  River,   Tysse  Power  Plant 
CPage  791). 

considering  the  question  of  electrical  heating  as  well  as 
lighting  and  cooking  ;  the  large  garage  attached  to  the  hotel 
has  already  been  fully  equipped  for  charging  the  batteries  of 
electric  automobiles  belonging  to  visitors  who  may  be  staying 
at  the  hotel. 

In  conclusion,  we  may  congratulate  Mr.  Christie  on  having 
been  instrumental  in  obtaining  such  an  important  addition 
to  the  list  of  such  installations. 


The  Specially  Built  and  Equipped  Electric  Kitchen  at  the  Old  Ship  Hotel,  Brighton. 
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CONTRACTS    OPEN. 


(,Conti7ived  from  page  787.) 

Ifaly, — Nai'Lks. — November  20th.  Tt-nders  are  invited 
forthe8upply  of  all  the  material  and  the  electrical  and  mechanical 
appliances  required  for  three  distribution  cabins  located  in 
Montsijuila,  Calvi  Risonta  and  Melito,  on  the  transmisBion  line 
from  Cape  Volturno  to  Naples.  Preliminary  deposit  .3,000  lire. 
I'articularB  of  the  Societa  \'olturno,  in  Naplep. 

Keij^hley. — The  Tramways  Committee  has  recommended 
that  tenders  be  obtained  lor  the  overhead  equipment  and  trolley 
vehicles  necessary  for  installiner  the  Cedet-Stoll  system  of  trolley 
vehicles  on  the  Oakworth  and  Eastburn  routes. 

London. — Hammersmith. — November  11th.  Corpora- 
tion :  Arc  lamps  for  fixing:  on  consumers'  premises,  to  work  two 
in  series  on  sinele-phaee  A.C.,  50  periods  110  volts.  See  "  Oflicial 
Notices  ■'  November  7th. 

L.C  C. — November  2r)th.  Installation,  140  lightine  points,  at 
Hammersmith  Trade  School  for  Girls.  Lime  Grove.  See  '  OfKcibl 
Notices"  November  7th. 

November  2()th. — Installation,  240  ligrhtingf  points,  at  Lanca8t«r 
Road  Elementary  School,  Xotting  Hill,  W.  See  "Official  Notices" 
to-day. 

FuLHAM — November  26th.  Corporation.  2,.500-KW.  turbo- 
alternator  and  condensing  plant.     See  "  Official  Notices  "  to-day. 

Manchester.— November  28bh.  Corporation.  Two 
water-tube  boilers  and  superheaters,  economisers,  coal  chutes,  ash 
conveyor,  pipe  connections,  additional  stoker  thafting'  and  clutches, 
and  pneumatic  ash-handling  plant  at  boiler  house  No.  2,  Stuart 
Street  generating  station.     See  "Official  Notices"  November  7th. 

New  Zealand,— January  5th,  1914.  The  Christchurch 
City  Council  invites  tenders  for  series  street-lighting  plant  (1,950 
metallic-filament  lamps)  and  accessories.  A  specification  can  be 
seen  at  the  B.  of  T.  C.I.  Department  in  London. 

Pljnioutli. — December  1st.  Corporation.  Contract 
No.  31.  Ironclad  high-tension  switch  panels.  See  "Official 
Notices  "  to-day. 


"\7iring 


Rainhill  (near  Liverpool).- November  24th 

and  fittings  for  new  ward,  Lancashire  County  Asylum.   See  "  Official 
Notices"  November  7th. 

Rhyl. — November  19th.  One  160-kw.  Diesel  engine  set, 
for  U.D.C.     See  "  Official  Notices  "  October  1 7th. 

Spain. — Tenders  have  just  been  invited  by  the  munitij  id 
authorities  of  Pals  (Gerona  province)  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  10  years. 

November  3(ttb.  The  Spanish  Ministerio  de  Fomento  in  Madrid 
is  inviting  tenders  for  the  concesbion  for  the  construction  and 
working  of  a  new  electric  tramway  in  the  Spanish  capital,  between 
the  Paseo  de  la  Delunas  and  the  Puente  de  la  Princo^a. 

Valencia. — November  18th.  Electric  crane  for  the  handling  of 
coal  .at  the  port  of  Valencia.  Particulars  from  the  Secretar,' , 
Junta  de  Obras  del  puerto  de  Valencia. 

The  Azores. — The  Junta  Geral  of  the  district  of  Ponta 
Delgada,  St,  Miuhael'e,  Azores,  is  opening  a  competition,  for  90  daye, 
for  the  construction  and  exploitation  of  an  electric  railway  to 
be  laid  between  Ponta  Delgada  and  the  Valley  of  the  Furnsf-, 
and  Ponta  Delgada  and  the  town  of  Rib<  ira  Grande.  Particula.  s 
at  the  Portuguese  Consulate  in  London  and  at  Messrs.  Wm.  Ilooti  ii 
and  Yates,  12,  Fenchurch  Street,  E.G. — Fnunuial  Timcx. 

Wakefield  (Yorhs.). — December  5th.  Twelve  months' 
supply  of  stores,  for  Yorkshire  (West  Riding)  Electric  Tramwaj  s 
Co.,  Ltd. 

Warrinffton, — November  14th.  Telegraph  raateriflls 
and  carbons  for  a  year,  for  the  Cheshire  Lines  Committee.  Stores 
Superintendent,  Cheshire  Lines,  Warrington. 


CLOSED. 

Australia. — Accordmgtothe  Auslralian  Minint/  Sfatn/arrf, 
the  Sydney  Municipal  Council  has  accepted  the  tender  of  Messrs. 
Siemens  Bros,  for  a  1,500  kw.  rotary  converter,  for  the  Town  Hall 
sub-station,  at  £4,380  ;  also  the  ttnder  of  the  British  Insulated 
and  Helsby  Cables,  Ltt'.,  for  17  feeder  pillars,  for  £975  ;  and  that 
of  Messrs.  Ferranti,  Ltd.,  for  extensions  to  sub-station  l.t.  switch- 
board, at  £144. 

Victorian  Public  Works  Department : — 

Electric  lighting  plant  at  Hospital  lot  Insane,  Mont  Park,  jE2lO.— Suther- 
land &  Aetaman. 

Cables.  &o  ,  at  the  Sanatorium,  Cheltenham,  £156,— Noyes  Bros.  Pty., 
Ltd. 

Board  of  Water  Supply  and  Sewerage,  Sydney  : — 

Insulated  cable  (or  Balmain  low-level  pumping  station  telephone  EcrTioe, — 
W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.-rc'«(ffr«. 


Bridlington.— The  T.C.    1..-    v     ;:  i    ihe  tender   of 

Mc.HsrH.  WillanB  k  Robiimon,  Ltd  for  ptptu,  valve*.  pUtiof  and 
pipe  covering  in  connection  with  the  injitallation  of  a  turbine  and 
generators,  at  £420.  and  alHO  for  the  neceivary  svitchboard  {wnel, 
at  £220.  and  for  spare  parts  for  the  tarbine,  at  £■>;. 

Bristol.— The  Docks  Comn  '  th«.- T.C.  ha*  acceptad 

the  tender  of  the   EI«<:tric  Con«tr  f     for  upAre  itart^n  f&r 

motors  at  the  Royal  Edward  Dock  Granary 

Cambrid'fe. — The  C.C.  haa  accepted  the  tender  of  .' 

Haily.    Grundy  A:  Harrett,   Ltd.,  f  ■  j  litrht  fittinjfB  and  bell* 

for  the  new  county  ctfices  at  f'amt-  .    £!'.'<. 

Cape  '>'o\in. — The  tender  of  Messrs.  Siemens,  F.td..  bas 
been  accepted  for  pf trol  eneine,  dynamo,  accomalatora  and  switch- 
board for  the  Royal  Motel.  Hout  Hay,  near  Cape  Town  The  c.ntract 
for  the  wiring  of  the  hotel,  winter  garden,  tea  terrac<>,  .^ :.,  haa 
been  placed  with  Messrs.  E.  A.  .Shaw  k  Co.,  who  are  alao  the  iuc- 
cessful  tenderers  for  the  erection  of  the  generating  plant. 

Germany. — As  will  be  remembered,  the  Prnseian  State 
Railway  Administration  obtainrd  the  sanction  cf  the  Diet  some 
time  ago  to  a  scheme  for  the  conversion  of  the  Berlin  City  R&ilway 
to  electric  traction,  it  being  intended  to  .-ubttitute  electric  looc- 
motives  for  the  existing  steam  engines,  while  continuing  to  a^  the 
present  carriages.  It  is  now  announced  that  Oiders  have  jnst  been 
placed  for  the  first  batch  of  (iO  locomotivts.  which  are  to  be  ^applied 
by  the  Sic mens-Schuckert  Works,  the  A. E.G.  and  the  Maff'V- 
Schwai/.kof  11'  Works  at  a  costof  £4.7.'»0  per  locomotive.  Apparently 
a  change  in  the  original  prcgramme  has  been  made,  for  it  i^  stated 
that  the  railway  authorities  intend  to  erect  ."^*.ate  power  utalions  of 
their  own  at  Rammelsburg,  near  Berlip,  and  at  Charlottetborg 
respectively,  whereas  the  former  scheme  was  to  procure  a  !*opply  of 
power  from  outside  sourcer. 

fiJlasifOW. — The  Cleansing  Committee  of  the  T.C.  re- 
commends the  acceptance  of  thee  ffer  of  the  Macfarlane  Engineering 
Co.,  Ltd.,  for  the  supply  of  three  electric  motors  for  power  pur- 
poses at  the  granary  in  Graeme  Street. 

Loudon. — The  ^Metropolitan  llailway  Co.  has  placed  a 
contract  for  incandescent  lamps  for  next  year  with  the  Edison  and 
Swan  United  Electric  Light  Co. 

Battkbsea. — The  tenders  of  the  Foster  Engineering  Co.,  and 
Electrical  Street  Lighting  Apparatus  Co.,  have  been  accepted  by 
Battersea  B.C.  for  a  supply  of  metallic-filament  lamps  for  public 
street  lighting  and  street  lighting  fittings,  respectively. 

Marylebonk. — Messrs.  William  ('ory  3:  Sons  have  receiveil  the 
contract  from  the  Marylebjne  Council  for  a  supply  of  20,000  to 
2.5,000  tons  of  steam  coal  to  the  Electricity  Department,  at  Us.  per 
ton  ;  and  Messrs.  A.  Black  more  A:  Co.,  that  for  the  tnpply  of 
lO.OCO  tons  at  the  same  price. 

Ae^port  (Won,), — The  contract  for  the  electric  light 
installation  at  the  new  c  flEcf s  for  the  Monmouthshire  County 
Council  has  been  awarded  to  Messrs.  A.  G.  Arnold  A:  Son,  Newport. 

Patliham. — ]\Iejas.  Frank  Thornton  X-  Co.  have  secured 

the  contract  for  the  complete  electric  lif;hting  installation  of  the 
new  Cinema  Theatre,  Padiham,  rear  Burnley 

Paislej. —  It  is  stated  ttr't  Messrs.  Fullerton.  Hotlgart 
and  Barclay  have  secured  an  order  from  the  East  Rand  Proprietary 
Mints,  Ltd.,  for  a  large  electr+c  winder.  The  plant  isto  be  cafa'  '. 
of  winding  eight  tons  of  ore  from  a  depth  of  4,oOO  ft.  at  a  ^^jti  ; 
of  3  OuO  ft.  per  minute,  The  winder  is  arranged  for  dontle  mott  r 
drive  on  the  "  Ward  Leonard  "  system,  and  is  said  to  be  the  largest 
)  lant  of  this  type  which  has  ever  been  installed  in  any  mine.  The 
f.tm  supplied  recently  to  the  Fame  nnnes  an  installation  ct  four 
s'eamdriven  air  compreesors.  with  a  capacity  of  oS,400  cb.  ft  of 
air  per  minute. 

Mieffield. — The  follow  inj:  tenders   have   been  accepted 

ftr  supj lies  to  the  electricity  department : — 

British    Electric   Tranifurraer   Co,  Lt  J.-Two    100- k  v  a.   te&trng   U*o«- 

(o!  niers,  j£108. 
Fifth.  Blakoliy,  Sons  *  Co,  Icr  Neepset-d   poner  hoose,  wroaiht-«Uel 

s-LJot,  £iu;; 

Army  and  Navy  Manufacturing  Works,  Ltd.— l.JOO  1,300  uniform  caps, 
'i9.  HU.  each,  ana  1  200  1  3J0  black  waterproof  coTers,  f  U  each. 

West  End  Clothiers  Co..  Ltd.— l,M0l,40O  pairs  of  trouper*,  lis.  per  pair  ; 
and  350-100  moto. men's  moltou  reefers,  'iit.  6d.  each. 

R.  8.  Whiiworih,  Ltd.— tiCC-TOO  conductors'  serge  reefeis,  *)*,  3d  each. 

Brightside  Foundry  and  Engiteering  CU).,  Ltd.— Eigi  nee  ring  work  at 
Holme  Lane  Ca'r  Depot,  £ll,ll>=. 

Tuubridge  Wells. — The  Corporation  cable  contract  for 
the  ensuing  year  has  been  placed  with  the  Weetern  Electric 
Co.,  Ltd. 

Walsall.— The  T.C.  bas  accepted  the  tender  of 
Calleuder's  Cable  Co.,  Ltd.,  at  ^124.  for  laying  a  length  of  cable 
from  the  Bridgeman  Street  sub-stiitiou  to  the  corner  of  Queen  Street. 
The  tender  of  the  British  Westing  house  Co.,  Ltd.,  haa  also  been 
accepted,  at  £27,  for  the  supply  of  a  motor  and  starter. 

Monliing.— The  T.C.  has  accepted  the  tender  of 
Messrs.  Mirrlees,  Bickerton  &  Day.  Ltd..  for  a  Diesel  oil  engine  and 
generator  at  the  electricity  works,  at  £  I.16S.  _ 


'94 


THE    ELECTRICAL    REVIEW.    [Voi.73.  No.  1,877,  novembeb  h,  1913. 


FORTHCOMING    EVENTS. 


Greenock  Electrical  Society.— Friday,  November  14th.  Paper  on  "Electric 
Tram  Car  Equipment,"  by  Mr.  8.  James,  and  visit  to  dep6t. 

Junior  Institution  of  Engineers.— Friday,  November  14th.  At  8  p.m.  At 
Victoria  titation  Restaurant.  Hmoking  Concert.  Saturday,  November  15th, 
Al  3  p.m.    Visit,  Saltley  Gas  Works,  Birmingham. 

Monday,  November  17th.  At  7  p.m.  At  Institution  of  Electrical 
Engineers,  Victoria  Embankmen^.  Annual  general  meeting.  Benevolent 
Fund  annual  general  meeting,  and  paper  on  "  The  Institution,"  by  Mr. 
E.  King. 

Northampton     Engineering      College     Engineering     Society.— Friday, 

November  14th,    Discussion  on  "The  Future  Sources  of  Energy." 

Physical  Society  of  London.— Friday,  November  14th.  At  8  p.m.  At 
Imperial  College  of  Science,  8.W.  Papers  on  "  Thermal  Conductivity  of 
Mercury  by  the  Impressed  Velocity  Method,"  by  Mr.  H.  R.  Nettleton,  B.Sc. 
"  Polarisation  and  Energy  Losses  in  Dielectrics,"  by  Mr.  A.  W.  Ashton, 
D.Bo.  A  Lecture  Experiment  to  illuBtrate  lonisation  by  Collision  and  to 
show  Thermoluminescence,  by  Mr.  P.  J.  Harlow,  B.Sc. 

Association  of  Mining  Electrical  Engineers  (West  of  Scotland  Branch). 

—Saturday,  Novembar  15th.     At  4.30  p.m.      At  Royal   Technical   College, 
Glasgow.    Paper  on  "Wireless  Experiments,"  by  Mr.  J.  R.  Laird. 

North-East  Coast  Institute  of  Engineers  and  Shipbuilders  (Graduates' 

Section).— Saturday,   Novembar   15ch.     At    7.15  p.m.    Paper  on  "  Centri- 
fugal Pumps,"  by  Mr.  A.  Temple  Thorne,  B.gc. 

Electro-Harmonic  Society.— Monday,  November  I7th.  At  Holborn  Restau- 
rant.   At  8  p.m.    Ladies'  Night. 

Institution    of    Electrical    Engineers    (Newcastle    Local    Section).— 

Students'  Section.    Monday,  November  17th.    At  8  p.m.    At  Armstrong 
College.    Inaugural  meeting. 

North  of  England  Institute  of  Mining  and  Mechanical  Engineers  (New- 
castle Section).— Monday,  November  17th.  At  8  p  m.  At  Chemical 
Theatre,  Armstrong  College.  Third  lecture  on  "  Utilisation  of  Fuel."  by 
Prof.  J.  W.  Cobb. 

Institution  of  Engineers  and  Shipbuilders  in  Scotland.— Tuesday,  No- 
vember 18th.  Al  8  p.m.  At  Rankme  Hall,  a9,  Elmbank  Crescent,  Glasgow. 
Papers. 

Institution  of  Electrical  Engineers  (Manchester  Local  Section).— Tues- 
day, November  18th.  At  7.30  p.m.  At  the  University  (Physical  Labora- 
tory). Paper  on  "  A  Two-rate  Tariff  System  Without  Time-operated 
Control,"  by  H.  H.  Perry. 

Illuminating  Engineering  Society.— Tuesday,  November  18th.  At  8  p.m. 
At  Hoyai  Society  of  Arts,  18,  John  Street,  Adelphi.    First  meeting. 

Batti-Wallahs'  Society.— Wed nejday,  November;19th.    Informal  Evening. 

Boyal  Society  of  Arts.— Wednesday,  November  19th,  At  8  p.m.  At  John 
Street,  Adelpni.    Opening  meeting. 

Chemical  Society.— Thursday,  November  20th.  At  8.80  p.m.  At  Burlington 
House,  Piccadilly,  W.    Ordinary  meeting. 

Institution  of  Mechanical  Engineers.— Thursday,  November  20th.  At 
7.30  p.m.  At  Memorial  Hall,  Manchester.  Paper  on  "Cutting  Power  of 
Lathe-Turning  Tools,"  by  Prof.  W.  Ripper.  Membeis  of  Manchester 
Association  of  Engineers  are  invited.  Friday,  November  aist.  At  8  p  m. 
At  MeeMng  Hall,  London.    Same  paper. 


Foreign   Trade  in   October.— The  following  are  the 

electrical  and  machinery  figures  given  in  the  official  returns  lor 
October  trade : — 
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(LONDON    DIVISION). 


Oommanding  Officer— Lieut,-Col.  E.  M,  Leaf, 

The  f oUowinsr  orders  have  been  issned  for  the  current  week : — 

Monday,  November  17th.— "A"  Company.    Technical  instruction,  7  p.m.  to 
10  p.m. 

Tuesday,  November  18th.— "B"  Company.    Ditto. 

Wednesday,  November  19th.— Recruits  only.      Infantry  drill  and  technical 
instruction,  7  p.m.  to  10  p.m. 

Thursday,  November  20th.— "C  Company.    Technical^ instruction,  7  p.m. 
to  10  p.m. 

Friday,    November    21st.— "D"   Company.      Technical    instruction,    7.30 
to  10  p.m. 

Saturday,  November  22nd.— Headquarters  will  be  opened  for  the  transacticn 
of  regimental  business  from  10  a.m.  till  12  noon. 

(Signed)       P.  H.  Campbell,  CaptainaR.E.,  Adjutant. 

For  OEBcer  commanding  L.E.E. 


NOTES. 

Copper. — Messrs.  Merton's  statistical  circular  for 
October  shows  a  decrease  in  English  stocks  of  1,856  tonp, 
while  French  stocks  have  increased  258  tons  during  the 
month.  The  quantity  generally  known  as  "  European  supplies  " 
stands  at  21,350  tons,  showing  a  decrease  of  1,173  tons  on  the 
month.  The  supplies,  including  Rotterdam,  Hamburg  and  Bremen, 
and  estimates  for  other  ports,  are  27,377  tons. 

Arrivals  from  North  America  have  been  low,  from  Spain  and 
Portugal  (always  a  fluctuating  quantity)  high,  from  Chile  average, 
and  from  Australia  slightly  under  the  average.  "Other 
countries "  not  specified  by  name  have  this  month  contributed 
6,517  tons  to  England  and  France.  This  month  American  supplies 
are  (50  per  cent,  of  the  whole  delivery.  Deliveries  at  40,991  tons 
are  fair,  but  below  the  average.  The  world's  supply  at  the  end  of 
September  was  41,119  tons.  American  stocks  were  given  as  18,300 
tons  In  the  face  of  such  a  position  the  moderation  of  the  price  is 
worthy  of  notice.  " 

Royal  Commission  on  Railways. — The  first  meeting 

of  the  Cr>mmig8ion  for  the  purpose  of  hearing  evidence  will  be  held 
to-day,  Friday,  November  14th,  at  Winchester  House,  St.  James's 
Sguare,  at  10.30  a.m. 


Imports. 

Month 

Inc. 

Ten 

Inr. 

Electrical  goods,  ex- 

of 

or 

months, 

or^'. 

cluding  machinery 

Oct. 

due. 

1913. 

dec. 

aiud     uninsulated 

£ 

£ 

£ 

£ 

wire         

14(i,858 

+     7,035 

1,277,781 

+ 

101,582 

Machinery 

656,539 

+     6,545 

6,101,150 

+ 

455,327 

Exports. 

Electrical  goods  and 

apparatus,  exclud- 

machineryand  un- 

insulated wire   ... 

356,703 

—  189,816 

4,121,152 

+ 

375,803 

Machinery 

3,271,296 

-174,574 

30,760.860 

+  3,258,605 

Northampton   Polytechnic   Institute. — The    annual 

prize  distribution,  by  Mr.  Cyril   S.   Cobb,  chairman  of  the  L.C.C., 
takes  place  on  Friday,  December  5th. 

Nobel  Prizes. — The  Swedish  Academy  of  Sciences  has 
decided  to  award  this  year's  Nobel's  Prize  for  Physics  to  Prof. 
Kamerlingh  Onnes,  of  Leyden,  Holland,  and  the  Prize  for 
Chemistry  to  Prof.  Alfred  Werner,  of  Zurich.  Each  prize  is  worth 
about  £7,880. 

Institution  and  Lecture  Notes. — Royal  Society  of 

Akts, — The   arrangements   for    the   present  session    include    the 
following  : — 

Wednesday,  November  19th.— Opening  meeting.  Address,  by  Col.  Sir  T.  H. 
Holdich,  R.E.,  Ac. 

Wednesday,  December  10th,  at  8  p.m.— Mr.  T.  Thorne  Baker,  on  "Applica- 
cations  of  Electricity  to  Agriculture  and  Life." 

Papers  to  be  Read  After  Christmas. 

A.  J.  Wallis-Tayler,  Assoc, M.Inst  C.B.,  "The  Preservation  of  Timber." 

W.  R.  Ormandy,  D.Sc,  F.C.8.,  M.I.Automobile  Eng  ,  "  Alcohol  as  a  Motor 
Fuel." 

F.  W.  Goodenough,  "  Coal  Gas  as  a  Fuel  for  Industrial  Purposes." 

W.  S.  Rogers,  "  Posters." 

W.  B.  Bottomley,  M.A.,  Ph.D.,  F.L.B.,  "  Bacterial  Treatment  of  Peat,  and  its 
Application  as  a  Fertiliser." 

Sir  R.  W.  Perks,  Bart,,  Assoo.Inst.C.E.,  "The  Montreal,  l Ottawa  and 
Georgian  Bay  Canal," 

Cantob  Lecidbes. 

Monday  evenings,  December  1st,  8th  and  15th  at  8  o'clock.— E.  G.  Coker, 
M. A. ,  D  8c. ,  Professor  of  Mechanical  Engineering  and  Applied  Mathematics, 
City  and  Guilds  of  London  Technical  College,  "  The  Measurement  of  Stiesses 
in  Materials  and  Structures."    Three  lectures. 

Monday  evenings,  March  16th, 23rd,  30th.— W.  A.  Bone.  D.Sc,  Ph.D.,  F.R.S., 
Professor  of  Chemical  Technology,  Imperial  College  of  Science  and  Technology, 
"  Surface  Combustion."    Three  lectures. 

Juvenile  Lectures. 

Wednesday  evenings,  January  7th  and  Uth,  at  5  o'clock.— R.  P.  Howgrave- 
Graham,  M.I.E.E.,  Demonstrator  in  Applied  Physios,  City  and  Guildsof  London 
Technical  College,  "Electric  Vibrations  and  Wireless  Telegraphy."  Two 
lectures.    The  lectures  will  be  fully  illustrated  with  simple  experiments. 

Bradford  Engineering  Society. — At  a  meeting  of  the  Society 
at  the  City  Technical  College  on  Monday.  Mr.  M,  C.  Wheat 
lectured  to  a  large  audience  on  "  Incandescent  Electric  Lamps  and 
Modem  Industrial  Lighting,"  with  particular  reference  to  lighting 
in  works  and  factories.  The  lecture  was  illustrated  with  lantern 
views  and  cabinet  demonstrations.  The  lecturer  spoke  of  the 
proved  increase  of  output  in  works  as  result  of  effective  electric 
lighting,  and  the  importance  of  it  in  regard  to  cleanliness  and  the 
comfort  and  health  of  the  workers.  So  great  an  advantage  in 
increased  output  and  avoidance  of  spoilage  was  obtained,  that  in 
many  instances  the  cost  of  an  installation  had  been  repaid  in  a 
very  short  time.  Mr.  Wheat  strongly  emphasised  the  importance 
of  keeping  the  lamps  free  from  dirt.  He  described  in  detail  the 
methods  of  direct  lighting,  and  demonstrated  the  points  to  be 
observed  in  order  to  secure  good  illumination,  in  contradistinction 
to  mere  glare.  To  illustrate  this  he  showed  a  40-watt  light  under 
a  reflector,  producing  as  good  illumination  as  500  watts  of  glare 
light  from  bare  lamps.  Mr.  Wheat  also  dealt  with  the  drawbacks 
of  direct  lighting,  and  the  advantages  of  indirect  lighting. 

Institution  of  Municipal  Engineers. — At  a  special  general 
meeting  on  Friday  last,  changes  of  the  by-laws  were  approved. 
The  Report  of  CouQcil  for  the  year  ending  June  30th,  showed  that 
the  momberehip  had  increased  from  882  to  91.5  during  the  year,  and 
that  income  exceeded  expenditure  by  £  1 22,  bringing  the  accumulated 
balance  to  £356, 

The  address  of  the  president,  Mr.  Horace  Boot,  dealt  mainly 
with  matters  relating  to  the  affairs  of  the  Institution  and  its 
members.  He  referred  to  the  unfair  competition  of  motor-'buses 
wich  municipal  tramways,  and  the  wide  scope  for  extension  of  the 
railless  trolley  system,  A  paper  by  Mr.  R.  J.  Spencer-Phillips  on 
"  Electricity  as  a  By-Product,"  showed  how  mill-owners  and  muni- 
cipalities could  co-operate  to  secure  a  cheap  supply  of  electrical 
energy. 

In  the  evening  a  conversazione  was  held,  at  which  there  was  a 
large  attendance. 

Royal  Society. — Sir  William  Crookes,  O.M.,  D.Sc,  is  recom- 
mended by  the  president  and  Council  of  the  Royal  Society  for 
election  as  president  at  the  anniversary  meeting  on  December  Ist. 

Institution    of   Electrical    Engineers.— The    programme 


of  the  Birmingham  Local  Section  includes  the  following  :- 

November  26th.— S,   Evershed,  "  Characteristics  of  Insulation  Resistance, 

with  an  Appendix  on  Insulation  Values." 
December  lOtb.— A.  R.  Everest,  "  Notes  for  a  Discussion  on  the  Bating  ot 

Electric  Machinery." 
December  19th. — Annual  Dinner. 
January  7th,— H.  R.  Speyer,    "  The  Development  ol  Eleotrio  Power    oi 

Industrial  Purposes  in  India." 
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I.E  E. — At  the  meetinpr  of  the  Scottish  Local  Sectio.v  on 
November  lltb,  in  fllaBpow,  Mr.  J.  A.  Roberteon,  chairman,  opened 
the  Beseion  with  an  addreps  on  "  Recent  Pro^reBB  and  Limitations 
in  Electrical  Development," 

I.E.E.— At  the  meeting^  of  the  BiiiVtiNviHAM  Local  Section  on 
Wednesday  last,  a  paper  was  read  by  Mr.  A.  H.  Holden  on  "  The 
British  Standard  Specification  for  Consumers'  Electric  Supply 
Meters."  The  readinp  of  the  paper  wa.s  followed  by  a  discussion,  in 
which  representatives  of  manufacturers  and  municipal  authorities 
took  part.     An  abstract  of  the  paper  appears  elsewhere  in  this  issue. 

Institotion  of  Post  Office  Elkctbical  Encineeb.s.— A 
paper  on  "Telephone  Enfjineerinp  Economics,"  with  ppecial 
reference  to  underground  pipes  and  cables,  was  read  by  Mr.  liarvey 
Smith  on  Monday  last. 

Educational   Notes, — Impkrial  CoLLErjE  of  ScIE^•cE 

AND  Technology. — City  and  Guilds  (Engineering)  College,  South 
Kensington  : — An  advanced  course  of  lectures  is  to  be  given  on  the 
Principles,  Designs  and  Manufacture  of  Electromagnetic  Machinery 
and  Transformers  ;  Series  II.  Conducted  by  Dr.  S.  P.  Smith.  See 
our  advertisement  pages  to-day. 

A  new  department  for  the  study  of  chemical  technology  is  being 
erected  in  connection  with  the  Imperial  College  of  Science  and 
Technology  in  South  Kensington.  Prof.  W.  A.  Bone,  F.E.S.,  has 
been  placed  in  charge  of  it. 

The  University  of  Bristol  has  made  a  regulation  whereby  the 
Bath  Municipal  Technical  School  will  be  connected  with  the 
Faculty  of  Engineering  of  the  University,  which  is  provided  and 
maintained  in  the  Merchant  Venturers'  Technical  College. 

The  new  buildings  of  the  applied  science  department  of  SheflBeld 
University,  opened  by  Lord  Haldane  on  October  25tb,  are  mainly 
devoted  to  mining  and  metallurgy,  and  include  important  elec- 
trical sections.  The  electroplating  department  is  planned  for  work 
of  all  classes  on  a  practical  scale,  and  the  recalescence  laboratory 
has  been  provided  with  electric  vacuum  furnaces  and  electrical 
apparatus  forming  the  most  complete  equipment  in  existence. 
Electrical  furnaces  are  installed  in  the  melting  shop,  capable  of 
making  90- lb.  ingots. 

Electricity    Supply    Rifle    Leagne.— The  foUowiDg 

matches  were  decided  during  September  : — Brompton  (Nash  96), 
649  ;  Central  (Wells  100),  570.  Brompton  (Willis  98),  563 ; 
Hackney  (Barham  94),  536.  Central  (Wells  95),  558  ;  Hackney 
(Hilling,  Mathews  96),  546.  Ilford  (R.  Tufnell  97),  567  ;  Poplar 
(Mogg  93).  526.  Ilford  (L.  Tufnell  99),  553  ;  Stepney  (Barber  96), 
519.  Poplar  (Mogg  94),  523  ;  Stepney  (Barber  99),  549.  St.  James' 
(Cockburn  98),  537  ;  Shoreditch  (Ebner  98),  577.  St.  James' 
(Cockburn  97),  550;  Westminster  (Neville  97),  570.  Shoreditch 
(Ridd  93),  547  ;  Westminster  (Horley  96),  568. 
The  following  are  the  positions  to  date  : — 


-Matches. - 


Westminster 
Shoreditch 
Ilford     ... 
Central  ... 
Brompton 
St.  James' 
Hackney 
Stepney ... 
Poplar    . . . 


N  Scores. 

Shot.  Won.  Lost.  Points.  For.  Against. 

10         9           1  18  5,700  5,472 

10         8           2  16  5,691  5,441 

10         8           2  16  5,633  5,375 

10         7           3  14  5,630  5,463 

10         6  4  12  5,577  5,451 

10         3  7  6  5,373  5,554 

10         2           8  4  5,406  5,477 

10         2           8  4  5,395  5,387 

10         0  10  0  4,810  5,595 


The  fixtures  for  1914  will  soon  be  under  consideration,  and  with 
this  in  view  all  the  electricity  works  within  the  20-mile  radius 
from  Charing  Cross  have  been  circularised,  but  up  to  now  not 
many  have  replied.  Most  works  ought  to  be  able  to  muster  eight 
men  who  can  use  a  rifle  ;  the  cost  of  running  a  club  is  not  great, 
and  in  the  majority  of  cases  range  accommodation  is  easy  to  get 
somewhere  about  the  works. 

The  hon.  secretary,  Mr.  E.  Mathews,  306,  Mare  Street,  Hackney, 
N.E  ,  will  be  pleased  to  answer  inquiries. 

Mancliester  En|2:ineers'  Club. — In  connection  with  the 

opening  of  the  above  club,  a  lunch  was  given  by  the  directors  on 
Thursday  last  week  to  the  Life  Members,  Committee  and  the  Press. 
Close  upon  fifty  persons  were  present,  including  Sir  Charles 
Behrens  (Deputy  Lord  Mayor),  Dr.  Ed.  Hopkinson,  Dr.  G.  J. 
Fowler,  Mr.  E.  H.  Langdon  (president  of  the  Chamber  of  Com- 
merce), Councillor  Simpson  (solicitor  to  the  club)  and  Mr.  J.  B. 
Broadbent,  A.R.I.B.A.  (architect).  Sir  Charles  Behrens  proposed 
the  toast  of  "The  Engineers'  Club,'  and  hoped  that  it 
would  be  successful.  The  chairman  (Mr.  Daniel  Adamson), 
in  responding,  said  that  the  club  was  the  only  one  of  its  kind 
in  the  country,  and  to  find  a  club  of  a  similar  kind  they 
had  to  travel  to  New  York,  where  there  was  an  Engineers'  Club 
with  a  membership  of  about  2,000.  They  did  not  intend  the  club 
to  interfere  in  any  way  with  any  of  the  existing  technical 
Bocietiep,  but  it  would  be  a  common  meeting-place  |for  members 
to  entertain  their  friends,  and  would  form  a  most  suitable 
place  for  receiving  eminent  engineering  visitors  to  the  city. 
He  thanked  the  life  members,  shareholders  and  the  Press 
for  the  work  they  had  done  in  helping  to  form  the  club. 
Mr.  W.  Cramp  proposed  "The  Guests,"  and  Mr.  E.  H.  Langdon, 
in  responding,  said  that  at  the  last  Census  of  Production 
the  value  of  the  engineering  output  of  the  country  in  wages, 
dividends  and  taxation  was  £712,000,000,  and  was  only  ex- 
ceeded by  the  cotton  and  coal  trades.  Mr.  G.  D.  Seaton,  in  his 
own  inimitable  style,  proposed  the  toast  of  "  The  Press."  He 
expressed  the  thanks  of  the  Committee  for  the  help  and  encourage- 
ment given,  particularly  in  the  early  days,  towards  the  formatioa 


of  the  Club.      Mr.   II.   W.  Brady,  of  the   Mancksittr  Guariian, 

responded. 

The  club  premises  are  vitnated  in  Bridgwater  Bofldinta,  Albart 
Square,  and  occapy  four  fl'x>ni,  compHainfr  4nmiot  rnnMt.  {\\mk 
rooms  and  lavatories.  Rmoke  room  and  !in{n|f  roon^aad  • 

billiard   room   on   the   top   flxtr,  totre'  ".    manaco'i  ofBoe, 

kitchen,  kc.  The  building,  which  wa«  formerly  oocapied  by  th« 
Arts  Club,  has  been  entirely  refDrninhed  and  dci.jrated  under  the 
direction  of  the  Committee,  asaiated  by  Mr.  J.  B.  Broadbent  archi- 
tect. The  furniture  and  c:  '  »ve  been  ropplied  by  Mr.  J.  B. 
Heighway,  and  the  decora'.  ..«  been  carried  oat  by  MeJBm. 
Goodalla.  A  passenger  lift  has  alao  been  fitted  for  the  OM  of 
members. 

Fati^lities. — An  inquest  was  held  on  the  5th  inrt.,   at 

Dunston-onTyne,  into  the  death  of  Thomaa  Bradley.  25,  a  Umo- 
motive  engine  driver,  engaged  at  Messrs.  Mawson.  Clark  k.  Co.'s  oil 
works  at  Danston.  The  evidence  was  to  the  effect  that  Bradley 
had  to  stop  late  on  Monday,  the  ;'<rd  inpt.,  to  repair  a  valve  that  had 
been  leaking,  and  was  handling  an  electric  hand  lamp,  of  aboat 
250  volts,  when  he  received  a  shock  that  proved  fatal.  The  whole 
of  the  electric  plant  had  been  overhanled  about  seven  weeka  afl^o  ; 
the  lamp  had  since  been  frequently  u^ed,  and  there  had  been  no 
complaint.  Henry  James  Greener,  a  clerk,  said  that  Bradley  com- 
plained that  someone  had  stolen  his  lamp,  but  a  little  while  after 
witness  saw  Bradley  at  the  fitter's  bench  holding  with  both  hand* 
the  metal  framework  of  the  lamp.  WitnEBf<  thought  that  the  man 
was  dancing  in  fun,  but  soon  saw  it  was  eerioas,  and  ran  to  Bradley's 
assistance.  He  took  hold  of  the  man's  hand  and  got  a  shock,  havioi; 
difficulty  in  freeing  himself.  He  then  put  his  arms  round  Bradley, 
and  got  him  away,  but  he  thought  he  was  then  dead.  Mr.  Lander, 
H.M.  Inspector,  examined  the  lamp,  and  pointed  ont  the  defect. 
It  was  admitted  that  there  was  no  earth  connection.  Dr.  Andrew 
Dougall  said  death  was  due  to  electric  shock.  He  did  not  think 
that  any  of  the  ordinary  methods  of  resuscitation  had  been  naed. 
In  all  such  works  there  should  be  one  or  two  trained  first-aid  men  : 
had  artificial  respiration  been  properl>  applied.  Bradley  s  life  might 
have  been  saved.  A  verdict  of  death  from  electric  shock  wm 
returned. 

Mr.  J.  A.  K.  Ferns,  deputy-coroner,  held  an  inqu<>8t  at  Hyde  on 
October  31st,  regarding  the  death  of  Georye  Barton  (59),  labourer, 
of  Hyde.  Deceased  was  working  at  the  Cheshire  Cheese  Hotel, 
Gee  Cross,  when  he  received  an  electric  shock  through  grasping  a 
cellar  door  handle,  the  rear  part  of  the  latch  of  which  had  pierced 
the  wood  casing,  and  come  in  cjntact  with  a  live  wire  in  the  waU. 
Death  was  instantaneous.  A  voltmeter  showed  that  the  pressure 
was  220  volts. 

Mr.  David  K.  Cant,  an  electrician,  who  put  in  the  installation, 
said  the  wood  casing  was  chosen  for  safety.  The  door  latch  was 
an  old  one,  and  might  easily  pass  unnoticed  by  the  man  who 
carried  out  the  work. 

The  engineer-in-chief  to  the  Stalybridge,  Hyde,  Dukinfield  and 
Moseley  Joint  Board  (Mr.  R.  Blackmore)  said  the  system  was 
carried  out  strictly  in  accordanoa  with  the  requirements  of  the 
Board  of  Trade,  and  in  this  case  the  usual  regulations  were  com- 
plied with.  Some  men  were  more  susceptible  to  shock  than  others. 
All  his  men  were  touching  230  volts  all  the  week  through. 

A  verdict  of  "  Accidental  death  "  was  returned. 

An  inquest  was  held  on  November  Uth,  on  the  body  of  Amos 
Boniface,  an  electrical  labourer  on  the  Brighton  Co.'s  Railway, 
who  died  as  a  result  of  coming  into  contact  with  a  live  wire  at 
London  Bridge  Station. 

Evidence  was  given  before  Sheriff  Mitchell  and  a  jury,  in  the 
Stirling  Sheriff  Court,  into  'le  circumstances  attending  the  death 
of  James  Waugh,  fireman,  Dennyloanhead.  who  was  killed  in 
No.  3  Broomrigg  Colliery,  belonging  to  the  Banknock  Coal  Co. 

Mr.  Robert  Nelson.  H.M.  Electrical  Inspector  of  Mines,  held  t**at 
the  deceased  received  a  shock  from  the  haulage  rope,  as  the  result  of 
a  fault  which  had  been  found  in  the  plug  connection  at  the  machine. 
If  water  got  into  the  plug  box,  it  would  cause  the  electricity  to 
leap  to  the  frame  of  the  coal-cutter. 

Mr.  A.  B.  Muirhead,  electrical  engineer,  Glasgow,  who  was 
called  on  behalf  of  the  Banknock  Coal  Cc,  said  the  coal-cutter 
was  installed  in  a  very  wet  place.  One  of  the  three  phases  on 
the  coal-cutter  itself  wa.s  earthed,  apparently  through  moistnre 
causing  sparking  from  the  terminal  to  the  frame  of  the  coal- 
cutter. There  was  another  leak  on  the  trailing  cable  almost 
opposite  where  the  body  was  lying.  From  these  facts  he  formed 
the  impressio'.  that  this  cable  was  made  alive  and  deceased  waa 
handling  the  cable.     A  formal  verdict  was  returned. 

The    Electro-Harnionit'  Society.— The   next  concert 

(Ladies'  Night)  will  be  held  at  the  Holborn  Restaurant  (.King's 
Hall),  on  Monday  evening.  November  17th.  1913.  at  S  o'clock. 
Mr.  S.  Z.  de  Ferranti  will  preside.  The  artistes  will  be  as  under  :  — 
Vocalists :  Miss  Mabel  Manson  (soprano)  :  Miss  Violet  Oppenshaw 
(contralto)  ;  Mr.  Charles  Saunders  (tenor')  ;  ^fr.  Peter  Dawson 
(baritone).  Raconteuse,  Miss  Helen  Mar  :  ventriloquist,  Mr.  Tom 
Edwards  ;  entertainer.  Mr.  Lind-'n  Wyatt  ;  pianoforte  folo.  Miss 
Adela  Hamaton.     Accompanist,  Mr.  Bernard  Flanders,  A.R.A.M. 

An   Electrical    Vehicle   Test.— Following  the  recent 

example  of  the  Arrol-Johnston  Motor-C%r  Co.,  in  eubmitting  one 
of  their  electric  cars  to  a  run  from  Dumfries  to  London,  a  distance 
of  nearly  400  miles,  a  Bailey  electric  car  has  lately  made  the 
journey  from  Boston,  Mass.,  to  Burlington.  Vt.,  U.S.A.,  the  dis 
tance  in  this  case  biing  258  miles.  The  actual  running  time  wa£ 
13  hours  35  min.,  equal  to  an  average  speed  of  19  m.p.h.  The 
60-oell  Edison  battery,  which  was  fully  charged  at  the  start,  was  given 
five  "  boosts  "  en  rmUo,  at  rates  varying  from  30  to  150  amfferee. 
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Electrical  Vehicles  at  the  Paris  Motor  Exhibition. 

— Althoutjh  there  were  no  example^  of  the  pleasure  type  of  electric 
motor  vehicles  at  the  Motor  Tar  Exhibition  just  held  in  Paris,  one 
or  two  examples  of  electrically-operated  industrial  automjbiles 
were  to  be  seen.  Among  them  was  an  auto-Fram  front-wheel- 
driven  chassis  made  by  the  Societe  F.R.A.M.  Fran<;aise,  of  47,  Boule- 
vard Uaussmann,  Paris.  The  electrical  equipment,  which  is  carried 
on  a  swivellingr  fore-carriage,  consists  of  a  battery  of  42  Tudor  cells, 
coupled  in  series  and  supplying  current  to  two  motors  which  drive 
the  front  wheels  through  pinions  meshing  with  internally-cut 
gear  wheels.  An  important  advantage  of  the  design  is  that  practi- 
cally any  type  of  chassis  frame  and  body  can  be  employed.  Two 
0-ton  vehicles  were  exhibited,  one  having  an  ordinary  lorry  body, 
while  the  other  was  fitted  with  a  roomy  steel  dust  cart  body  built 
for  the  Paris  Muniiipality.  The  controller  on  these  vehicles  is 
adapted  to  give  five  forward  positions  and  one  reverse.  Messrs. 
Balachowsky  &  Caire,  of  Surasnes,  Paris,  displayed  a  railless  trolley 
single-deck  omnibus,  the  electric  motors  being  built  up  so  as  to 
form  the  hubs  of  the  rear  road  wheels.  This  firm  also  had  on 
view  one  of  its  petrol-electric  3J-ton  motor  lorries.  The  power 
is  supplied  by  a  24-h.p.  motor  direct-coupled  to  a  generator,  both 
being  supported  on  a  sub-frame,  suspended  from  the  main  frame  by 
rubber  shock  absorbers.  The  current  from  the  generator  is  taken 
to  a  junction  box  on  the  back  axle,  and  thence  by  two  short  cables 
to  electric  motors  contained  in  the  hubs  of  the  rear  wheels. 

London   Electricians'   Wa^es  Movement.— Carrying 

out  the  intention  mentioned  in  our  issue  of  October  31st,  the 
Electrical  Trades  Union  has  sent  a  circular  to  all  electrical  con- 
tractors demanding  an  increase  of  wages  to  lid.  an  hour,  and  other 
improvements  in  the  conditions  of  service.  The  Electrical  Con- 
tractors' Association,  being  an  incorporated  body,  cannot  deal 
directly  with  the  situation,  but  is  issuing  a  circular  to  all  con- 
tractors convening  a  meeting  for  a  date  early  in  December,  at 
which  the  question  will  be  discussed. 

The  Melun  Railway  Collision.— Much  discussion  has 

been  aroused  in  France  with  regard  to  the  desirability  of  improving 
the  systems  of  pignalling,  so  as  to  provide  effectually  against  the 
failure  of  the  human  factor  which  has  been  manifest  in  so  many 
railway  accidents  of  late.  The  7>wy;,f  urges  that  all  passenger 
trains  should  be  lighted  with  electricity,  so  that  fire  caused  by  gas 
may  in  future  be  prevented. 

Appointments  Vacant. — Deputy  head  of  the  electrical 

engineering  department  of  the  Victoria  Jubilee  Technical  Institute, 
Bombay,  for  five  years  (Rs.  350  to  Rs.  450").  Particulars  from  the 
oflBce  of  this  journal  ;  eee  also  advertisement  pages. 

Ii>quiries. — Makers  of  the  "  Universal "  storage  battery ; 
makers  of  glass  cases  for  electricity  meters :  and  makers  of 
"  Ensign  "  electric  fires,  are  asked  for. 


OUR    PERSONAL    COLUMN. 

The  Ed,itort  invite  electrical  engineers.,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials.— Before  Me.  J.  BEMRotiB 

left  Tunbridge  Wells  to  take  up  his  appointment  as  chief  engineer 
at  Leek,  Mr.  R.  N.  Torpy,  the  borough  electrical  engineer,  on  behalf 
of  the  stafif  and  employes,  took  the  opportunity  of  presenting  him 
with  a  silver  chronometer  stop  watch,  suitably  engra-ved,  expressing 
their  good  wishes.    Mr.  J.  Bemrose  suitably  responded. 

Me.  Valentine  F.  Bush,  second  assistant  engineer,  Tunbridge 
Wells  electric  supply  department,  has  been  appointed  assistant 
engineer  to  the  S3arborough  Electric  Supply  Co. 

The  Stoke-on-Trent  T.C.  has  appointed  Mb.  S.  H.  Fowles,  of 
Dewsbury,  as  mains  superintendent  for  the  southern  district  of  the 
borough. 

The  Kendai  T.C.  has  increased  the  salary  of  the  manager  of  the 
electricity  works  by  £15  a  year  to  £175. 

The  Bridlington  T.C.  has  passed  a  vote  of  sympathy  with  the 
borough  electrical  engineer,  Mb.  A.  J.  Beckett,  in  his  illness,  and 
expressing  a  hope  that  he  will  soon  be  restored  to  good  health. 

Out  of  180  arplicants  for  the  post,  Mk.  Lionel  B.  Hogarth, 
borough  electrical  engineer  at  Morecambe,  has  been  recommended 
for  appointment  to  a  similar  position  at  Whitehaven,  at  a  yearly 
salary  of  £250. 

Tramway  Officials.— Mr.    H.    Hughes  having   been 

appointed  chief  clerk  of  the  Ashton-under-Lyne  Corporation  Tram- 
ways has  resigned  his  appointment  on  the  Walsall  tramway 
manager's  staff.  The  appointment  of  a  successor  has  been  deferred 
in  vitw  of  the  approaching  centralisation  of  all  the  clerical  work 
at  the  Bridge  Offices,  and  in  this  connection  the  manager  has  been 
empowered  to  make  such  arrangements  for  the  reorganisation  of 
his  staff  as  he  considers  expedient. 

General.— The  address  of   Mr.   C.   S.   Northcote  is 

-  Navallum,  Ltd.,  Jubilee  Place,  Chelsea,  S.W.     (Telephone,  "  No.  1279 
Kensington.")    The  firm  is  supplying  a  patent  metaj. 


Mb.  J.  Wiltshier,  electrical  engineer,  St.  John's  Lane,  Canter- 
bury, was  on  Monday  re-elected  an  Alderman  on  the  City  Council. 

Me.  Paton  has  resigned  his  pjsition  as  manager  in  Scotland  for 
the  Electrical  Co.,  Ltd.,  Londm,  and  has  taken  up  an  important 
position  with  Messrs.  Andrews  &  Co.,  mechanical  and  electrical 
engineers,  198a,  St.  Vincent  Street,  Glasgow. 

Mr.  p.  J.  BoucuEK,  who  has  for  some  three  ;years  acted  as 
traction  limp  expert  to  Messrs.  Siemsns  Bros.  Dynamo  Works,  Ltd., 
has  bean  appointed  to  a  similar  position  with  the  Edison  and 
S.van  Uaited  Electric  Light  Co ,  Ltd.,  in  London. 

Me.  W.  H.  Mulhall,  who  for  the  past  three  years  has  acted  as 
traction  lamp  expert  to  Messrs.  Siemens  Bros.  Dynamos  Work-?, 
Ltd.,  has  been  appointed  to  a  similar  position  with  the  Edison 
and  Ssvan  United  Electric  Light  Co.  He  will  take  over  his 
appointment  on  December  1st. 

Mr.  W.  a.  Coates,  of  Hamilton,  Ontario,  has  just  joined  the 
Ferranti  Electrical  Co.,  of  Canada,  as  assistant  general  manager, 
his  duties  being  those  of  the  chief  engineer  in  Canada.  Mr.  Coates 
was  in  charge  of  the  Switchgear  Sales  Section  for  the  British 
Westinghouse  Co.  until  the  end  of.  the  last  year,  when  he  resigned 
to  join  the  Switchgear  Eagineering  Department  of  the  Canadian 
Westinghouse  Co. 

Mb.  E.  Brown,  late  contract  manager  of  Blackburn  Telephone 
Exchange,  took  up  his  new  duties  at  Nottingham  last  week. 
Prior  to  leaving  he  was  the  recipient  of  a  diaing  room  clock  and 
cike  stand,  the  gift  of  the  Blackburn  District  staff. 

Mb.  D.  p.  Ionides,  M.I.E.B.,  is  to-day  moving  into  larger  offices 
at  124,  St.  Vincent  Street,  Glasgow.  His  telephone  number  and 
telegraphic  address  are  unaltered. 

The  staff  and  employes  of  Siemens  Bros.  Dynamo  Works,  Stafford, 
have  presented  a  silver  tea  and  cjffee  service  to  Mb.  J.  F. 
BiiOADHEAD,  shop  engineer,  on  his  marriage,  and  from  the  shop 
engineers  he  received  a  case  of  fish  knives  and  forks. 

Me.  Frederick  Turner  Garrett,  J.P.,  who  is  the  new  Mayor 
of  Dunstable,  is  the  principal  of  the  firm  of  F.  T.  and  A.  Garrett, 
electrical  engineers.  He  entered  the  Town  Council  in  1887  as  a 
member  of  the  Beds..  County  Council,  was  a  borough  magistrate,  and 
previously  acted  as  Mayor  in  1897,  1838  and  1905, 

Obituary. — Mr.  Thomas  Gushing, — We  regret  to  record 

the  death,  which  occurred  toward  the  end  of  October,  at  Woodside 
Green,   S.E  ,   of  Mr.   Thomas  Gushing,  M.I  E.E.,  F.R.A.S.,   at  the 
age  of  73  years.     In  1863  he  was  apoointed  to  a  junior  post  in  the 
firm  of  Messrs.  T.  Cooke  &  Sons,  of  York.     This  firm  made  chiefly 
astronomical  instir.ments  at  the  time,  but  some  instruments  of  other 
kiads  were  manufactured  under  the  head  of  "  scientific  instruments." 
Among  these  were  some  of  the  original  telephones.     In  1807  an 
assistant  inspector  of  scientific  instruments  was  required  at  the  India 
Store  Depot  (India  Office)  and  Mr.  Gushing  was  appointed.   Upon  the 
retirement  of  Col.  Strange.  F.R.S.,   Mr.   Gushing  was   promoted  to 
the  post  of  Chief  Inspector.     During  the  last  40  years  the  demands 
of  India  have  increased  enormously,  and  in  a  like  proportion  has 
the  work  of  the  inspector  of  scientific  instruments  increased.     At 
the  time  of  the  retirement  of  Col.  Strange  the  scientific  instru- 
ments  comprised   astronomical,    mathematical   and   physical    and 
sundry   other  instruments,   and  little   or   nothing  was   known   of 
electrical  apparatus.     Mr.  Gushing  was  one  of  those  who  was  able 
t  J  follow  up  electrical  apparatus  from  its  birth.     Beginning  with 
telegraph   instruments   and   sundry    small   apparatus    ordered    by 
India.  Mr.   Gushing  successfully  tested  and  sent  out  all  sorts  and 
descriptions  of  apparatus,  ranging  from  the  above  to  the  1.400-KW. 
installation  at  Ishapur  (Marstiall-Crompton),  1904/1905.     Whether 
1,400-KW,   machinery    can    be   rightly    termed    "scientific    instru- 
m'^nts "     or     not,     the     Government     title     still     subsists.      Mr. 
Cushing's   figure  was  a   familiar  one   on    the    test-beds    and   in 
the    works    of    the   various    large    electrical    firms    throughout 
the  country,  when  he   was  not  in  his  office  at  the    India    Store 
depot.     About  1902,   Mr.  Cushing  received  an  assistant  inspector. 
About    this    time    trouble  was    caused    through   the   insofficipnt 
insulation    of    a    certain   long    telegraph     line    in     India.       Mr. 
Cushing   suggested    the    use   of    a  new   form   of    insulator,    and 
accordingly    an   oil    insulator    was    tried.      He    finally   invented 
an   i)!t  igether   new   form    of    oil    insulator,   which   he   patented. 
This  was  tried  and  found  successful.     Mr.  Thos.  Cushing  became 
a   member  of  the  Institution   of   Electrical    Engineers    in    18S1. 
He    was    introduced    by    Prof.   Carey    Foster    and    seconded    by 
Mr.  Alexander  Siemens,  with  whom  he  was  always  a  great  friend. 
After  his    retirement   Mr.   Cushing   sp3nt   several  years  on    the 
Continent,  and  when  he  returned   to  England  he  settled  down  at 
Rosslynlee,   Woodside.      His   death   occurred   at.  his   residence  on 
October  22nd  due  to  liver  complaint. 

Ma.  J.  San  KEY. — The  death  recently  occurred  quite  un- 
expectedly of  Mr.  J,  Sankey,  chairman  of  Joseph  Sankey  and 
Sons,  Ltd.,  ironmasters,  of  Bilaton.  Deceased  gentleman  was  the 
eldest  of  three  sons  of  the  founder  of  the  business.  He  had  very 
large  interests  in  the  Midlands.     He  was  only  .">7  years  of  age. 

Mr.  Robert  Wyllie. — The  death  occurred  suddenly  on  October 
25th  at  the  age  of  75  years,  of  Mr.  Robert  Wyllie,  formerly 
manager  for  22  years  of  the  works  of  MeaBrs.  N.  Greening  i:  Sons, 
Ltd.,  wire  manufacturers,  Warriijgton. 

Sir  Robert  Hunter. — We  regret  to  rrcord  the  death  which 
occurred  on  Noven.ber  6th,  at  the  age  of  G9  years,  of  Sir  Robert 
Hunter,  who  was  for  30  years  solicitor  to  the  General  Post  Office. 
Sir  Rjbert  had  for  many  years  been  very  closely  concerned  with  a 
host  of  legal  matters,  negotiations,  agreements,  &c.,  relating  to 
telephone,  telegraph,  and  wireless  interests  ;  his  duties  must  have 
been  particularly  arduous  in  recent  years,  which  have  witnessed 
the  transfer  of  the  telephones  to  the  State,  and  Marconi  discussions 
and  agreements,  .  .  .  - 


Vol.73.  No.  1,877, NovKMBEB  14, 1913.]    THE    ELECTRICAL    REVIEW 


797 


NEW    COMPANIES    REGISTERED. 


Standard    Meter  Co.,   Ltd.    (l3M»r,2")— Thia  company    was 

registered  on  November  8rd.  with  a  capital  of  £20.000  in  £1  Bharcs,  to  c«rry 
on  the  business  of  manufacturers  of,  and  dealers  in,  Kas,  electric  and  water 
meters  and  all  apparatus  and  thinK^  retjuircd  for  or  capable  of  being  used  In 
connection  with  such  mcU-rs,  elcctricianB,  electrical,  mechanical  and  civil 
engineers,  Ac.  The  RubRcribere(with  lOOBharea  each)  are  :  P.  Thorp,  Grasm-re, 
Whitefield  near  Manchester,  engineer;  H.  T.  Thorp,  Mobs  Bank,  Whitefleld, 
near  Monohester,  engineer;  T.  Thorp,  Mobs  Bank,  Whitetlc'ld,  near  Man- 
chester, engineer.  Private  company.  The  number  of  directors  is  not  to  be 
lesa  than  two  or  more  than  five ;  the  first  are  F.  Thorp  and  H.  T. 
Thorp  ibDth  permanent) ;  qualification,  £100  shares  or  stnck  :  remuneratim  as 
fixed  by  the  company:  solicitor,  C.  H.  PiokBtine,  Radcliffe  Brilge,  RadclilTe, 
Lanes.  Registered  cflice,  Victoria  Works,  Narrow  Lane,  Whitefield,  near 
Manchester. 

William  Maxwell  &  Co.,  Ltd.  (i:i2,O30).— This  company  was 
was  regibtered  on  November  Gih,  with  a  capital  of  £2,000  in  £1  shares 
(1,000  preference),  to  take  over  the  business  of  anelectrical  and  mechanical 
engineer  carried  on  by  W.  MaxweM  at  304,  Qoldhawk  Road,  W.  The  snb- 
Boribers  (with  one  share  each)  are  :— A.  Docker,  9,  Gray's  Inn  Square,  W.C., 
solicitor;  R.  P.  Olanville,  9,  Gray's  Inn  Square,  W.C.,  maijaging  clerk. 
Private  company.  The  number  of  directors  is  not  to  be  less  than  two 
or  more  than  five;  the  first  are  W.  Mixwell  and  J.  F.  Tester  (both  per- 
manent).    Registered  office,  204,  Goldhawk  Road,  Shepherd's  Bush,  W. 

Enfield  Electric  Cable  Maniiractiirinpr  Co.,  Ltd.  (131  o;*..)  - 

Rf  gistered  NovembHr  5th,  by  Cecil  J.  Hawlinson  &  Son,  47,  New  Broad  Street, 
E.G.  Capital,  £50,000  in  £1  shares.  Objects  :  To  carry  on  the  business  of 
manufacturers,  merchants,  engineers,  patentee?,  agents,  manufacturers  of, 
and  dealers  in,  wires,  cables  and  other  articles  and  accessories  in  the  elec- 
trical and  allied  trades,  (&c.  The  sub-icribers  (with  one  share  each)  are  :—F. 
Plutte,  Fontainebleau,  Dacres  Road,  PoreRt  Hill,  S.B.,  merchant;  C.  C, 
Rawlinson,  47,  New  Broad  Street,  E.(^.,  solicitcr.  Private  company.  The  f^rst 
directors  (to  number  not  less  than  three  or  more  than  Ave)  are  W.  Bakewell, 
P.  Plutte,  C.  H.  W.  A.  Weuste,  G.  Ziegler  and  Q.  J.  Andrews  ;  qualification, 
500  shares;  remuneration,  £IC0  each  per  annum.  Registered  office,  47,  New 
Broad  Street,  EC. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Newcastle-upon-Tyne   Electric    Su|)i)ly   Co.,    Ltd.— Trust 

deed  dated  October  16th,  19i;i  to  secure  £400,000  debenture  stock  at  5  per  cent. 
per  annum,  with  power  for  the  company  on  complying  with  the  conditions  of 
the  trust  deed  to  issue  not  more  than  £100.000  further  stock  ranking  /Kiri  pan^u 
with  above  amount,  ch  irged  on  electric  lighting  and  power  undertakings  of 
the  company  ;  certain  freehold  and  leasehold  land  at  Carville,  Northumber- 
land, Uunston,  Durham  ;  and  company's  undertaking  and  other  assets,  present 
and  future,  except  uncalled  capital  (subject  to  first  mortgage  debenture  stock 
secured  by  trust  deed  dated  June  30th,  1909).  Trustees:  Law  Debenture  Cor- 
poration, Ltd.,  Threadneedle  Street,  E.C, 

Eastern  Telegraph  Co.,  Ltd.— Particulars  of  debenture  stock 

for  an  amount  not  exceeding  one-third  of  the  share  capital  for  the  amount 
being  issued  and  paid  up,  created  October  29th,  1913,  filed  pursuant  to  Sec.  93 
(3)  of  the  Companies'  (Consolidation)  Act,  1908,  the  amount  of  the  present  issue 
being  £92,296.  Property  charged ;  The  company's  undertaking  and  revenue. 
No  trustees. 

New  Liverpool   Rubber   Co.,  Ltd.  (109,93;i).— Retarn   dated 

October  1st,  1913.  Capital,  £150.000  in  £1  shares  (52,000  pref.).  58,502  ord.  and 
51,410  pref.  shares  taken  up.  £53  502  paid  on  the  ord.  £51,410  considered  as 
paid  on  the  pref.  Mortgages  and  charges  :  £25,705.  Registered  office,  29J, 
Vauxbill  Road,  Liverpool, 

National    Conduit    and   Cable   Co.,   Ltd.  (.59  251).— Return 

dated  September  17th,  1913.  Capital,  £1,000  in  £1  shares.  All  shares  taken 
up,  £1  per  share  called  up  on  7.  £7  paid.  £993  considered  as  paid  en  993 
shares.    Mortgages  and  charges  :   Nil. 

Llangpf .  i  Electric  Light  and  Power  Co.,  Ltd.  (111.900).— 

Return  dated  April  18th,  1913.  Cupital,  £8,100  in  2,750  pref.  and  250  ord.  sharf  s 
of  £1  each.  2,566  pref.  and  250  ord,  shares  taken  up.  £2,S66  paid  on  the  pref. 
£250  considered  as  paid  on  the  ord.    Mortgages  and  charges  :  £700. 

Yale    Electric    Power    Co.,    Ltd.    ((;0,493) —Return    dated 

October  9th,  1913.  Capital,  £20,000  in  068  ord.  shares  of  £25  each,  and  3,300 
pref.  shares  of  £1  each.  668  ord.  and  SOO  pref.  shares  taken  up  £25  per 
share  called  up  on  600  crd.,  and  £1  per  share  on  SCO.  £15,300  paid.  £1,700 
(£25  per  share)  considered  as  paid  on  68  ord.    Mc  rtgages  aud  charges  :  Nil. 

^uth   American   Light   and   Power  Co.,  Ltd.  (74,440).— 

Return  dated  August  6th,  1913.  Capital,  £200,000  in  £1  shares.  172,400  shares 
taken  up.  £122,407  paid,  £49,993  considered  as  paid.  Mortgages  and  charges  : 
4150,000. 


CITY    NOTES. 


West  India  and  Panama  Telegraph  Co.,  Ltd. 

The  directors'  report  for  the  half-year  ended  June  30th,  1913,  after 
reprettingr  the  death  of  Mr.  Henry  Holmes,  who  had  been  a  director 
of  the  company  since  1S74,  says  that  the  accounts  show  that  the 
amount  to  credit  of  revenue  is  £45,n24,  agrainst  .£46,718  for  the 
corresponding  half-year  of  1912,  and  the  expenses  have  been 
£26,200,  against  £27,10!».  The  result  is  a  balance  of  *;  19,263,  plus 
£1,879  interest  on  investments  and  £2,43,")  brought  forward, 
making  £23,578.  The  directors  have  placed  £2,000  of  this  to 
reserve,  leaving  an  available  balance  of  £21,578.  They  recom- 
mend : — First  preference  shares  dividend,  six  months  to  June 
30th,  6s.  per  share,  £10,368;  second  preference  shares  dividend, 
six  months  to  June  30th,  6s  per  share,  £1,4C0  ;  ordinary  sharep.  Is.  6d. 
per  share(freeof  income-tax),  £6,624  ;  balance  to  current  half-year's 
account,  £3,184.  The  traffic  receipts  show  a  decrease  of  £1.084,  as 
compared  with  the  corresponding  period.  The  expenses  of  repair- 
ing cables  were  £7,759  as  compared  with  £8,611.     In  July  a  con- 


tract wan  entered   into  with   Mean*.  SicnMna  Bro*.  it  Co   for  t^ 

manufacture  of  IT^o  koottt  of  cable  for  lUxk,  which  haresinoe  bMB 
delivered  in  the  \V<Ht  Indi>^.  The  Imperial  atd  C«OAdiaa  Gorero- 
mentH,  having  bronght  premare  to  htar  on  the  eompaoT  for  a 
gffiieral  redtiction  of  "  •  directors  hare 

licu-M^&Ty  to  reduce  t;  r  mbiridin  od  etf 

ditions.     A  formal  deid  to  give  <  he  tgntment  U  in  cmum 

of  nfgotiation  and  will  hhv*-  tr,  1,      _ :».ed  to  Parlbrarat. 


Continental. —  S\\  it/.krla.vi>. —  The  ijalance-sk-et  of 
the  Compagnie  de  I'lndDstrie  Electriqae  et  Mecaniqtie,  of  GcBerm, 
for  the  last  financial  year,  Hhows  a  Iocs  of  iH.^'o.  reduced  to 
£3,481  by  the  amount  brousrht  forward  from  the  preriooa  ycmr. 
when  a  iividend  of  4  per  cent,  wab  decl*rf^.  A  net  profit  of 
£43,24  6  is  reported  by  the  Scciett'-  dts  Ur-inefl  Electriqoea  de  1a 
Lonza,  of  Bustle,  out  of  which  a  dividend  of  '  per  cent  in  being 
paid. 

Fkance. — A  new  company  has  lately  bfen  foii/iod  in  Pata 
with  a  carital  of  iilb  *)(:>),  and  the  title  L\  Compagnie  Haot 
Marnaise  d'Electricite,  to  acquire  a  small  central  station  at  Rocbes- 
SurRognon,  and  to  undertake  the  electric  lighting  of  a  number 
of  small  towns  in  the  district. 

The  Berliner  Elektromobilfabrik  Geeellflcbaft,  of  Berlin,  ia 
apparently  meeting  with  an  increased  demand  for  its  vehicles,  as  it 
just  been  decided  to  increase  the  capital  of  the  concern  from 
£7,50u  to  £12,.o00. 

Paris  Tbamway  Fixaxce.— The  Paris  General  Omnibaa  Co. 
which  secured,  through  ita  new  agreement  with  the  Manicipal 
Council,  the  cont:ol  or  ownership  of  almost  the  whole  of  the 
motor-omnibus  and  tramway  traffic  of  the  city,  ha*  decided  to 
increase  the  share  capital  from  £3,200,("U  to  £4.000.0<."'  by  the 
issue  of  40,C0U  new  shares  of  £20  nominal.  These  are  to  be  offered 
at  the  price  of  £24,  and  existing  proprietors  have  a  preferential 
right  of  subscription  in  th'^  ratio  of  one  new  share  to  four  old 
shares.  It  has  also  been  resolved  ♦o  strengthen  the  '  ;r 
capital  by  the  emission  of  debentures  up  to  the  amount  of 
The  proceeds  of  the  issues  are  to  be  ile  voted  to  the  ac'iuisition  of 
further  motor-omnibuses  and  the  reconstruction  of  sections  of 
tramways  by  the  substitution  of  the  underground  for  the  overhead 
system,  or  by  the  introduction  at  the  central  conduit  in  place  of 
the  side  conduit. 

Prospectuses. — Rangoon  Electric  Tramuay  ami  Supply 
Co.,  Ltd. — The  list  opened  on  Monday  and  was  to  <do#e  on  Wednes- 
day, in  an  ofiFer  of  £IOn,000  5  per  cent,  mortgage  debenture  stock 
at  98.  The  issue  has  been  made  to  provide  additional  capital 
required  to  meet  the  demands  of  the  business  and  to  carry  oot 
extension  works. 

I'nitid  Elect/'ir  Tramuuij.i  of  Mimtf  I'idro,  Ltd. —  A  circular  has 
been  issued  to  the  existing  preference  and  ordinary  shareholders, 
offering  10,000  6  percent,  cumulative  preference  eharesof  £5  each  at 
par,  and  19,8(0  ordinary  shares  of  £5  each  at  par,  the  capital  being 
required  in  order  to  cope  with  the  natural  growth  of  the  com- 
pany's business,  as  explained  at  the  last  meeting.  (See  Kt.IT. 
Rkv.,  June  20th.  I'.tl3.) 

Amazon    Telegraph   Co.,    Ltd.— The   report  of    the 

directors  for  the  year  ended  June  30th,  1913.  states  that  the  gross 
revenue  amounts  to  £105.666,  and  the  working  expenses  to  JK  59.091. 
After  providing  £22,917  for  debenture  interest  atd  sinking  fund 
ard  carrying  £10,CO0  to  the  general  reserve  and  £2  oCo  to  the 
reserve  for  the  renewal  and  maintenance  of  cable  steamers,  the 
directors  recommend  the  payment  of  a  dividend  of  4 J  percent., 
free  of  income-tax,  on  the  share  capital,  leaving  £.">,571  to  be  rarried 
forward. 

Stock  E.vchaiijre  Xotiies. — The  Committee  has  ordered 
the  undermentioned  security  to  be  quoted  in  the  Official  List  ; — 

North  Metropolitan  Electric  Power  Suppy  Co.— £203,000  6  per  cent,  cnmn- 
lative  preference  stock. 

Application  has  been  made  to  the  <.\>ramitte«  to  appoint  a  special 
settling  day  in- 
City  of  Las  Palraas  Water   and  Power   Co.,  Ltd.— Provisional  scrip  certi- 
ficates fully  and  partly  (40  per  cent,  paid)  paid,  for  £237,000  5  per  cent,  flrtl 
mortgage  debenture  stock. 

Japan. — The  Keihan  (Kyoto- Osiika)  Ele^-tric  Tram- 
way Co.  is  declai-ing  a  dividend  of  6J  per  cent,  for  the  last  financial 
half-year. 

The  Toyooka  Electrical  L'ght  Co.,  of  Hyogo,  is  increasing  its 
capital  from  £15.000  to  t;25,000. 

The  Miuoms  Electric  Tramway  Co.  has  declared  a  dividend  of 
7  per  cent,  for  the  last  financial  year. 

The    Xt w    British    Ever-Ready    Co..     Ltd.  —  The 

directors  have  declared  the  llr.-t  in*^erim  dividend  at  the  rate  of  7  per 
cent,  on  the  7  per  cent,  cumulative  preference  shares  (participating 
in  further  profits  up  to  10  per  cent )  for  the  period  ending  Sep- 
tember 30th,  the  dividend  to  be  payable  on  December  Ist. 

Joseph  Sankey  &   Sons,   Ltd.— The  recent  issue  of 

100.<^00  7  per  cent,  preference  shares  was  subscribed  more  than 
twice  over,  and  the  books  were  cl  ^std  on  the  7th  inst. 

Richard  Johnson,  Claphaiu  &  Morris,  Ltd.— Interim 

dividend  of  9d.  on  the  ordinary  shares  for  the  half-year  ended  Sep- 
tember (7i  per  cent,  per  annum). 
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Cape  Electric  Tramways,  Ltd. 

The  snventeenth  ordinary  general  meeting  was  held  on  Novem- 
ber 5th,  at  the  ofl&ces,  London  Wall  Buildings,  E.G.,  Mr. 
L.  Breitmcyer  presiding. 

The  On  AIRMAN,  in  proposing  the  adoption  of  the  report 
(sec  Electrical  Review,  page  671),  said  that  no  startling 
incidents  had  occurred  to  inteiTupt  the  even  tenor  of 
their  way  during  the  past  year.  Since  the  end  of  their 
fiscal  year,  however,  a  serious  labour  disturbance  broke  out 
at  Johannesburg,  which  left  its  mark  on  the  whole  of  Soutli 
Africa.  A  general  strike  throughout  the  country  was,  how- 
ever, averted,  but  even  if  one  liad  taken  place  he  thought 
they  could  have  counted  upon  the  loyalty  of  their  men.  The 
twelve  months  under  review  had  shown  a  steady  development 
both  in  Cape  Town  and  Port  Elizabeth,  which  was  the  best 
possible  condition  for  securing  to  the  shareholders  a  con- 
tinued dividend.  Last  j-ear  he  had  the  pleasure  of  informing 
them  that  they  had  increased  their  traffic  by  nearly  a  million 
passengers  and  their  receipts  by  about  £8,000  beyond  those 
of  the  previous  year.  This  year  he  was  gratified  to  state  that 
those  figures  had  again  been  topped,  inasmuch  as  they  had 
carried  1^  million  more  passengers  with  an  increase  in  receipts 
of  about  £12,000.  The  number  of  passengers  carried  last  year 
was  18,935,000,  and  when  the  company  started  in  1898  they 
only  carried  nine  million,  which  showed  that  they  had  doubled 
their  traffic.  Unfortunately  the  operating  expenditure  kept 
pace  with  the  increased  revenue,  to  which  fact  he  drew 
their  attention  at  the  last  annual  meeting.  They  paid  a  higher 
rate  of  wages,  the  price  of  coal  had  gone  up,  and  the  age  of 
the  plant  was  also  responsible  for  the  heavier  costs  of  the 
upkeep.  Those  were  conditions  to  which  their  managers  in 
Cape  Town  and  Port  Elizabeth  must  submit,  although  they 
exercised  the  strictest  economy  in  all  departments.  Last 
December,  at  the  request  of  the  board,  Mr.  Bommel,  the 
managing  director  of  the  company,  paid  a  visit  to  South 
Africa,  and  spent  some  time  in  going  through  the  details  of 
the  working  of  the  systems  of  Cape  Town  and  Port  Elizabeth. 
As  a  result  of  his  investigations  they  were  making  consider- 
able additions  to  the  rolling  stock  of  both  systems,  and  were 
increasing  the  power  at  Port  Elizabeth  by  another  unit  of 
500  kw.  That  policy  really  meant  reapplying  their  reserve 
funds  in  a  far  more  profitable  manner  for  the  benefit  of 
shareholders  by  increasing  the  carrying  capacity  of  their  sys- 
tems, and  they  were  bound  to  keep  their  plants  in  the  highest 
state  of  efficiency  if  they  wished  to  continue  their  pleasant 
position  with  the  inhabitants  of  Cape  Town  and  Port  Eliza- 
beth and  retain  their  goodwill  and  patronage.  Up  to  now, 
the  first  quarter  of  the  current  j-ear — from  the  1st  July  to 
30th  September^howed  an  increase  in  receipts  of  £2,890,  as 
against  the  similar  period  in  1912,  and  he  had  every  reason 
to  anticipate  that  such  proportionate  increase  would  be  main- 
tained. They  would  remember  his  remarks  last  year  upon 
the  motor  omnibus  sei'vice  with  which  they  were  making 
trials.  He  could  not  yet  give  their  full  information  and  their 
final  experience  on  the  subject.  That  enterprise  was  still  in 
the  experimental  stage,  but  they  had  gained  sufficient  know- 
ledge to  convince  them  that  for  the  regular  town  service  in 
Cape  Town  those  'buses,  under  present  conditions,  were  not 
required.  A  service  to  the  docks,  where  they  possessed  no 
tram_  line,  had  shown  poor  results,  and  they  intended  to  dis- 
continue it  if  it  was  not  better  patronised  by  the  public. 
As  far  as  they  could  see  those  motor  'buses  answered  well 
on  suburban  districts  as  feeders  for  their  tramway  system 
and  also  for  pleasure  traffic  on  the  Victoria  road  and  other 
routes  round  _  the  peninsula.  They  were  quite  alive  to  the 
necessity  of  increasing  their  business  in  all  directions,  and 
were  constantly  on  the  look  out  for  the  promotion  of  ventures 
which  came  under  the  legitimate  scope  of  their  transportation 
business.  Those  of  them  who  were  connected  with  South 
Africa  might  have  heard  that  they  had  bought  the  Royal 
Hotel,  Hout  Bay.  It  was  being  reorganised  and  placed  under 
the  management  of  the  Peninsula  Excursions  Company,  and 
they  expected  from  this  enterprise  the  best  results  both  for 
them  and  also  for  the  Cape  Town  public. 

Admiral  Sir  A.  H.  Markham,  K.C.B.,  seconded  the  motion, 
and  the  report  was  adopted. 


Edison  &  Swan  United  Electric  Light  Co.,  Ltd. 

TsE  thirtieth  ordinary  general  meeting  of  the  shareholders 
of  the  above  company  was  held  on  Tuesday  at  Winchester 
House,  Old  Broad  street,  under  the  presidency  of  Mr.  0.  J. 
Ford. 

The  Chairman  in  moving  the  adoption  of  the  report  (see 
page  757),  said  that  the  position  of  affairs  as  disclosed  by  the 
balance  sheet  was,  at  the  first  blush,  very  disappointing,  but 
when  they  came  to  fully  consider  the  circumstances  which 
had  led  up  to  the  result,  it  was  not  as  bad  as  it  appeared 
to  be.  The  company  expended  about  seven  or  eight  years 
ago  a  sura  of  approximately  £30,000  in  laying  down  plant  for 
the  original  type  of  metal  filament  lamp,  known  in  the  trade 
as  the  pressed  lamp.  About  two  years  ago  this  type  was  to 
a  great  extent  superseded  by  the  drawn  wire  lamp,  and  it 
became  necessary  for  the  company  to  expend  a  large  sum  upon 
additional  plant  for  the  purpose  of  manufacturing  that  lamp. 
Shortly  after  the  commencement  of  manufacture  it  was  inti- 
mated by  the  owners  of  certain  patents  that  the  procesB  of 


manufacture  employed  by  the  company  was  an  infringement 
of  their  rights.  As  a  consequence  the  manufacture  of  those 
lamps  was  suspended,  and  when  he  (the  chairman)  joined  the 
board  negotiations  were  entered  into  with  the  parties  in  ques- 
tion with  a  view  to  coming  to  some  amicable  arrangement 
under  which  the  company  should  have  the  right  of  manufac- 
turing those  lamps  under  a  licence.  They  would  readily 
realise  that  a  matter  of  this  importance  must  necessarily  take 
some  time  to  cari-y  out,  and  it  was  not  until  some  time  in 
July  that  the  matter  was  finally  settled.  That  being  so,  the 
sales  of  lamps  for  the  whole  of  last  winter  were  very  greatly 
interfered  with,  and  that  fact  alone  had  had  the  effect  of 
largely  reducing  the  sales  for  the  period  under  review.  Th6 
revenue  account  for  the  year  had  also  suffered  by  the  absence 
of  the  dividend  which  had  hitherto  been  received  upon  the 
shares  which  they  held  in  the  Altrincham  Electric  Supply 
Ltd.  That  company  at  the  close  of  its  financial  year  at  the 
31st  December  last,  showed  a  profit  which  would  have  enabled 
a  dividend  of  seven  per  cent,  to  have  been  declared  as  here- 
tofore, but  at  that  time  it  was  exceedingly  short  of  funds  in 
consequence  of  the  heavy  outlays  which  had  been  made  upon 
new  plant  to  cope  with  its  rapidly  extending  business.  As 
chairman  of  the  Altrincham  Company  he  felt  that  it  would 
be  financially  unsound  to  distribute  that  profit  under  the  cir- 
cumstances, as  the  requisite  money  would  have  had  to  be 
borrowed  for  the  purpose,  and  in  his  view  it  would  have 
been  a  mistake  to  have  depleted  the  Altrincham  Company  of 
money  which  it  badly  wanted  for  other  purposes  in  order 
to  pay  a  dividend  upon  its  shares — the  whole  of  which  would 
practically  have  come  into  the  pockets  of  the  Edison  and  Swan 
Company.  If  the  dividend  had  been  paid  it  would  have 
amounted  to  the  substantial  sum  of  £2,.300.  He  was  glad  to 
tell  them  that  further  capital  had  since  been  provided  for 
the  Altrincham  Company  by  the  issue  of  additional  debentures, 
and,  as  far  as  he  was  able  to  judge,  there  was  no  reason 
whatever  why  dividend  payments  should  not  be  resumed  for 
the  current  year.  They  would  see  from  the  report  that  a 
revaluation  had  been  made  of  certain  of  the  assets,  particularly 
with  regard  to  the  lamp  stocks,  and  those  were  now  brought 
down  to  a  figure  as  near  as  they  could  get  to  present  manu- 
facturing cost,  which  had  recently  been  materially  reduced. 
The  reserve  fund,  amounting  to  £45,000,  had  been  applied  to 
meet  that  and  other  depreciated  values.  A  further  £3,013 
taken  out  of  the  balance  brought  forward  from  last  year  had 
been  applied  as  special  depreciation,  making  a  total  of  £48.013. 
The  Benwell  works  were  finally  closed  in  March  last.  They 
were  used  for  the  manufacture  of  lamps  of  the  carbon  type, 
and  the  whole  of  the  work  carried  on  there  had  been  trans- 
ferred to  their  Ponders  End  works.  Loans  figured  in  the 
balance  sheet  at  the  sum  of  £20,000,  secured  by  the  deposit 
of  some  of  their  own  debenture  stock  and  £25,000  debentures 
in  the  Altrincham  Electric  Supply,  Ltd.-  When  he  joined  the 
board,  of  those  loans  £14,000  was  due  to  the  company's 
bankers,  who  held  as  security  the  Altrincham  debentures  and 
£50,000  second  debenture  stock  of  the  company.  He  was 
glad  to  say  that  since  the  date  of  the  balance  sheet  this  loan 
had  been  repaid  and  the  Altrincham  deebntures  and  their 
own  second  debentures  freed— the  loans  now  standing  at  only 
£8,000.  To  enable  them  to  do  that  they  bad  disposed  of  the 
Altrincham  debentures  as  it  was  necessary  after  paying  off 
the  loan  in  question  to  provide  further  funds  for  carrying  on 
the  business  of  the  company.  In  this  year's  balance  sheet 
they  had  split  up  the  figures  previously  shown  under  the 
heading  of  stock  and  plant  into  three  headings  as  follows  : — 
Fixtures,  fittings  and  office  furniture,  £4,456  lis.  3d. ;  plant 
and  machinery,  £78,986  16s.  8d.;  and  stocks  on  hand,  £152,404 
2s.  Id.;  making  a  total  of  £235,847  10s.  as  against  £267,341 
3s.  4d.  last  year.  He  was  glad  to  say  that  verv'  large  economies 
had  been  made  in  expenditure  without  loss  of  efficiency,  and 
he  was  sure  they  would  agree  with  him  that  this  was  a  move  in 
the  right  direction  and  must  materially  improve  the  position 
of  the  company  during  the  current  year.  Amongst  other  re- 
ductions they  would  be  glad  to  hear  that  there  was  a  con- 
siderable saving  in  the  fees  paid  to  the  directors,  and  they 
had  also  made  a  considerable  saving  by  rernoving  the  whole 
of  their  stores  and  clerical  staff  from  the  city  to  the  works, 
and  in  connection  with  this  they  were  giving  up  their  show- 
room and  stores  at  College  Hill.  He  noticed  in  a  Press  com- 
ment dealing  with  the  report  and  accounts  it  was  pointed  out 
that  at  a  meeting  of  the  debenture-holders  held  in  June  he 
state<l  that  economies  had  been  instituted  which  at  that  time 
amounted  to  £6.000  per  annum,  and  he  was  asked  how  it 
was  in  spite  of  these  economies  the  showing  was  so  disappoint- 
ing. His  answer  was  that  he  only  joined  the  board  in  March 
and  it  naturally  took  him  some  little  time  to  become  acquainted 
with  the  intricacies  of  the  company's  business.  The  making 
of  economies  required  veiT  serious  consideration  in  order  that 
no  loss  of  efficiency  was  brought  about,  and  it  was  therefore 
towards  the  close  of  their  financial  year  that  these  economies 
were  brought  into  being,  and  naturally  the  present  accounts 
received  practically  no  benefit  whatever  from  them.  He  made 
the  statement  in  question  at  the  debenture-holders'  meeting 
on  June  18th,  and  the  accounts  before  them  only  carried  them 
to  June  30th.  Since  that  date,  however,  additional  economies 
had  been  made,  bringing  the  total  up  to  the  large  figure  of 
£10,000  per  annum.  The  lease  of  123-125,  Queen  Victoria  street 
had  been  acquired,  and  he  thought  the  advertisement  they 
would  receive  when  they  occupied  these  premises  wonld  be 
a  very  valualile  one.     After  taking  into  acoonnt  the  revenne 
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which  they  expected  to  receive  from  letting  the  Quc«n  street 
premises,  of  which  they  had  a  long  lease,  and  the  saving  from 
closing  down  College  Hill  and  the  printing  oflice,  they  would 
not  stand  at  a  higher  rent  than  hitherto.    They  were  looking 
for  a  consideral)lc  access  of  sales  as  tiiey  had  thoroughly  re- 
organised   the    sales  department,    which    was    badly   in    need 
of  it,  and  had  appointed  a  gentleman  as  sales  manager  who 
had  had  a  very  large  experience  in  this  direction  gained  with 
some  of  their  competitors.      In  order  to  provide  themselves 
with  very  necessary  funds  they  had  disposed  of  the  Altrin- 
cham  debentures,  and  it  might  be  that  if  the  business  ex- 
panded as  they  had  every  reason  to  expect  it  would,  they  might 
have  to  dispose  of  part  or  all  of  their  Altrincham  shares  to 
provide  further  capital.     The  Altrincham  Co.  were  doing  ex- 
ceedingly well  and  the  board  were  not  anxious  to  make  a  sale 
until  it  was  absolutely  necessary,  as  they  felt  that  the  longer 
these  shares  were  held  the  more  valuable  they  w-ere  likely  to  be- 
come.    Messrs.  C.  E.  Hunter  and  E.  Gimingham  had  been 
elected  directors,    and   this  step  had   proved  of  the  greatest 
benefit  to  the  company.      Mr.  Hunter  for  many  years  had 
been  in  charge  of  the  fittings  and  general  manufacturing  side 
of  the   works,   and   Mr.    Gimingham  had   occupied  a  similar 
position  in  connection  with  the  manufacture  of  lamps,  and, 
under  the  powers  of  the  articles,  the  board  elected  them  as 
technical  directors.    For  a  considerable  time  the  company  had 
not  entered  upon  any  large  scheme  of  advertising,  and  un- 
doubtedly their  sales  had  very  much  fallen  off  by  reason  of 
this.    They  had  now  taken  steps  to  bring  their  goods  promi- 
nently before  the  public  by  posters.     He  felt  he  must  refer 
briefly  to  the  scheme  which  was  submitted  to  the  debenture- 
holders  last  June  with  the  object  of  providing  a  considerable 
amount  of  working  capital.    It  was  not  earned  through  as  the 
debenture-holders  did  not  think  it  was  favourable  to  them. 
They  might  take  it  that  if  the  debenture-holders  objected  to 
it  on  that  ground  the  scheme  was  undoubtedly  one  favourable 
to  the  shareholders.    For  his  own  part  he  was  fully  convinced 
it  was  favourable  to  both  classes.     It  was  difficult  to  carry  on 
a  business  of  such  magnitude  as  theirs  unless  they  had  ample 
funds,  and  in  framing  that  scheme  apparently  there  was  no 
other  alternative  for  providing  a  really  substantial  and  ade- 
quate amount.     Some  of  the  shareholders  adversely  critici.sed 
it  on  the  ground  that  a  call  of  ^1  per  share  was  proposed  to 
be    made    upon    them.       That  undoubtedly   was  from   their 
point  of  view  very  material,  but  it  had  the  effect  of  putting 
the  company  in  a  strong  and  profit-earning  position  and  he 
thought  it  was  fully  justified.      He    noticed    that    in    some 
quarters  attention  had  been  drawn  to  the  fact  that  the  item 
in  the  balance  sheet  of  ^390^000  for  cost  of  establishing  the 
business,  goodwill,  etc.,  remained  the  same  as  last  year,  and 
it  had  been  suggested  that  some  steps  should  be  taken  to 
reduce   this.      He  entirely   agreed   with   this  view,   but   the 
difficulty  was,  how  it  was  to  be  reduced.    That  could  only  be 
done  by  a  reduction  of  capital  which  in  their  case  presented 
more  than  ordinary  ob.stacles.     If  the  whole  of  their  shares 
were  fully  paid,  it  would  not  present  insuperable  difficulties, 
but  if  they  were  to  bring  forward  any  scheme  for  materially 
reducing  that  item,  and  he  thought  they  would  agree  with 
him  that  if  it  was  to  be  done  there  was  no  good  tinkering 
with  it,  it  would  mean  that  an  amount  would  have  to  be 
written  off  the  partly  paid  "A"  shares  which  would  practically 
leave  them  with  very  little  else  but  the  present  liability  of  £2 
upon  them,  and  no  doubt  the  majority  of  the  shareholders 
would  strenuously  oppose  any  such  step.     In  conclusion  he 
might  say  the  board  were  very  hopeful  as  to  the  future  pros- 
pects, and  they  were  looking  for  a  very  distinct  improvement 
during  the  current  year.     They  must  not  look,  however,  for 
an  early  resumption  of  dividends,  as  before  that  could  happen, 
he  thought  they  would  agree  it  was  absolutely  es.sential  that 
they  should  build  up  a  substantial  reserve  fund.     If  they  had 
at  their  disposal  the  sum  likely  to  have  been  produced  by  the 
call  on  the  shares  to  which  he  had  before  referred  to,  any 
profit  earned   would  have  been   available   for  dividend,   but 
as  it  now  was  they  must  provide  the  very  necessary  further 
working  capital  out  of  futiire  profits,  as  the  sum  which  would 
be  produced  if  they  sold  the  Altrincham  shares  might  not  by 
itself  be  sufficient.     Had  they  the  money  now,  they  should 
be  in  a  position  to  increase  their  advertising  and  put  down 
additional   plant,   both   of  which  operations   would   increase 
their  business. 

Mr.  Elltce-Clark  seconded  the  motion. 

Mr.  E,  B.  Parsons  said  he  would  like  to  know  whether  the 
company  now  possessed  a  proper  technical  staff.  Looking 
back  it  seemed  to  him  that  a  great  deal  of  the  trouble  from 
which  they  had  suffered  was  because  they  had  not  had  a  proper 
technical  staff  at  the  works,  and  consequently  they  had  not 
been  able  to  keep  ahead  of  their  competitors. 

Mr.  F.  J.  RocwRS  asked  the  chairman  whether  he  could  make 
any  definite  statement  as  to  the  intention  of  the  board  in 
regard  to  making  a  call  upon  the  ordinary  shares  on  which 
there  was  a  liability  of  £2. 

Mr.  Lock  said  he  thought  they  had  reason  to  congratulate 
themselves  that  in  Mr.  Ford  they  had  a  chairman  of  the 
calibre  he  had  shown  himself  to  possess.  He  (the  speaker) 
was  satisfied  that  the  business  was  now  in  strong,  capable 
and  energetic  hands.  With  regard  to  the  necessity  for  a 
technical  staff  he  rather  differed  from  Mr.  Parsons  because 
he  was  given  to  understand  hj  gentlemen  connected  with 
the  trade  that  in  the  two  new  directors— Mr.  Hunter  and  Mr. 
Giminghftm-»'they  had  technical  m«n  of  a  high  order  who 
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'ftiE  Chairman,  in  reply,  .said  that  as  Mr.  Lock  had  remarked 
it  was  perfectly  true  that  in  Mr.  Gimingham  and  Mr.  Hont^rr 
they  had  two  of  the  most  capable  men  m  the  electrical  trade, 
and  since  they  had  been  on  the  board  they  had  been  of  the 
utmost  assistance  Uj  him  and  his  colleagues.  With  regard  to 
inventing  new  lamps,  of  course  they  were  taking  sUps  to 
discover  something  better  than  the  existing  lamp.  All  the 
electrical  manufacturers  were  doing  the  same  thing — 
they  were  all  experimenting  daily,  but  none  of  them 
had  yet  hit  upon  anything  extraordinarily  new.  They 
had  produced  what  was  known  as  a  half  watt  lamp.  Up  to 
the  present  it  was  not  on  the  market,  but  it  was  very  satis- 
factory as  far  as  it  had  gone.  It  was  a  lamp  which  if  it  was 
brought  into  commercial  use  would  enormously  reduce  the 
expenditure  on  current.  With  regard  to  any  call  on  the 
shares,  that  could  not  be  done  without  the  consent  of  the 
debenture-holders,  as  the  whole  of  the  uncalled  capital  was 
part  of  their  security.  The  holders  of  the  debentures  refused 
the  scheme  which  the  board  brought  forward  some  months 
ago,  and  he  could  only  now  say  that  they  were  not  p-  -  -:-;j 
to  bring  forward  any  scheme  which  would  make  a  ca 
Mr.  Lock  had  suggested  that  the  £10,OCiO  economics  wiiich 
had  been  effected  would  go  on  from  year  to  year.  He  (the 
chairman)  would  like  to  point  out  that  what  he  intended  to 
convey  on  that  point  was  that  they  had  saved  f  10.000  upon 
expenditure  which  they  could  do  without,  but  if  they  were 
going  to  push  the  business  they  must  sptnd  money  on  doing 
it.  They  were  making  economy  on  one  side  on  expendittire 
which  he  considered  was  to  a  great  extent  quite  useless,  and 
they  were  replacing  that  partly  by  expenditure  which  he 
hoped  would  be  of  a  most  fruitful  natiire  to  the  company. 
They  were  spending  money  on  advertising,  they  hn  '  r  -  i 
new  sales  manager,  and  they  were  putting  on  new  t- 
As  to  the  Altrincham  shares,  he  quite  agreed  with  Mr.  L.vk 
that  they  were  very  valuable.  The  company  was  operating  in 
a  district  which  was  growing  very  quickly,  and  it  was  hkely 
that  the  shares  would  increase  very  materially  in  value.  T"-  - 
would  not  part  with  those  shares  unless  they  were  absol 
forced  to,  but  if  they  were  going  to  push  the  busii^ 
they  must  have  money^,  and  that  was  one  of  the  - 
which  they  could  obtain  it.  Personally,  should  they  have  to 
sell  these  shares,  he  would  be  quite  willing  to  offer  them  to 
their  present  shareholders,  but  his  experience  had  taught  him 
that  if  thev  were  to  do  so  the  probability  was  that  only  about 
;£5,000  would  be  taken  up,  and  if  such  a  thing  should  happen 
it  would  seriously  prejudice  them  when  they  came  to  <  "■  • 
them  en  bloc  subsequently.  With  regard  to  the  special  doj  :<- 
ciation,  the  amount  thev  had  written  off  absolutely  dearod 
the  board  and  the  stock  had  been  written  down  to  absolutely 
bed-rock. 

The  report  was  adopted. 


Buenos  A.Tres  Laoroze  Tramways  f»>.,  Ltd.— The 

report  for  the  year  ended  Jane  iUUh  lust  9tate«>.  fsts  the  Fijuincial 
Timrx,  that  the  «rro8s  receipts  amounted  to  $«>.  lt>2.30o  leg»! 
cnrrency.  Bsrainst  >t.^.fiSO,S■27  obtained  for  the  precedinp  y«>»r.  »n 
increase  of  S'.l  1.477.  Theworkinsr  expenses  amounted  to  S;vSo9.729. 
an  increase  "f  Si6l.748,  leaviiiB:  $2,:>2iV.'7S  as  net  receipts  of  opera- 
tion, plus  $115,380  as  intere!»t3  and  di80onnt>=.  making  a  totil  of 
$2,t37,95()  legal  cnrrency  After  deducting  the  difference  in  ex- 
change, interest  on  debentures,  fund  providing  for  accident." 
amortisation  of  municipal  concession  and  other  outlays,  snch  as 
preliminary  expenses,  expenses  of  issue  and  pavment  of  roadway, 
there  remains  a  balance  available  of  $1,70S.019.  which,  together 
with  $24,917  bronpht  forward,  makes  a  total  of  $1,732,937  legal 
currency,  which  the  directors  propose  to  distribute  as  follows  :— 
5  per  cent,  to  the  reserve  fnnd.  SS5,400  ;  5  per  cent,  to  the  directors. 
$85,400  ;  i  per  cent,  to  the  auditor.  $8,540  :  extraordinary  expenses. 
$23,134.  To  the  special  fund  for  renovations— Permanent  way, 
overhead  line  and  cables,  $150,000  ;  bnildinps,  machinery,  rolling 
stock,  kc.  $100,000  ;  to  the  shareholdets  (5  per  cent.),  §1,250.000  ; 
carrying  forward  §30,460.  Thus  the  shareholders  will  receive  the 
sum  of  $1,250,000,  apainst  «1. 126,000  distributed  last  year. 
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STOCKS    AND    SHARES. 


Tuesday  Evening, 

This  week  has  brought  a  new  account  to  the  Stock  Exchangre,  but 
no  further  influx  of  business.  Sir.  Asquith's  speech  at  the  Guild- 
hall on  Monday  nierht  was  reassuringr,  so  far  aa  it  went,  with 
regrard  to  Mexico  :  but,  on  the  week,  there  are  falls  in  most  of  the 
Mexican  securities.  Of  course,  these  falls  are,  in  the  majority  of 
cases,  merely  nominal  markings,  especially  as  regards  the  selling 
prices.  Because  a  stock  happens  to  be  quoted  57^  to  62^,  it  does 
not  follow  by  any  means  that  a  man  who  wished  to  realise  would 
get  57^  for  it.  On  the  other  hand,  were  a  buyer  of  any  substantial 
amount  to  come  into  the  market,  he  would  probably  b?  able  to 
secure  only  a  small  quantity  at  62^.  This  gives  some  idea  of  the 
extremely  nominal  character  of  quotations,  which,  by  the  way,  is 
not  confined  in  every  case  to  Mexican  issues. 

From  the  Stock  Exchange  point  of  view,  an  important  event  of 
the  week  has  been  the  publication  of  the  Committee's  findings  in 
connection  with  the  introduction  of  American  Marconi  shares  to 
the  market  in  April,  1912.  The  subject  has  been  so  well  ventilated 
in  the  daily  papers,  that  no  more  need  be  said  as  to  the  details  of 
the  business,  beyond  noting  that  the  Committee  have  passed  a 
resolution  strongly  condemning  the  manner  and  method  of  the 
introduction  of  these  shares  in  the  Stock  Exchange,  adding  that  all 
introductions  of  this  character  will  render  members  concerned  in 
them  liable  to  be  dealt  with  under  Disciplinary  Rules. 

One  efifect  of  the  American  Marconi  affair  haslbeen  to  depress  the 
price  of  Marconi  shares,  which  show  a  fall  of  j%  on  the  week,  the 
company's  Preference  shares  also  participating.  Americans  and 
Canadians  remain  a  dull  market.  It  is  to  be  devoutly  hoped  that 
the  last  has  been  heard  of  this  unhappy  affair,  the  extraordinary 
part  about  which  seems  to  be  that  nearly  everybody  who  was  at  all 
intimately  connected  with  the  Marconi  agreement  got  into  some 
trouble  or  other.  The  only  people  who  appear  to  have  made  any 
substantial  capital  out  of  it  a^-e  the  politicians.  And  the  capital  in 
their  case  is  not  of  the  bank- balance  variety. 

The  Electric  Lighting  market  is  steady,  without  calling  for 
special  notice.  Money  remains  dear.  Every  week  the  Bank  of 
England  escapes  by  a  miracle  the  raising  of  the  Rate  ;  and  if  Lom- 
bard Street  gets  through  the  year  with  a  o  per  cent,  minimum,  it 
will  be  a  wonderful  performance.  This  uncertainty  with  regard 
to  money  reacts  upon  all  investment  securities.  Charing  Cross 
City  Preference  went  back  to  3f.  Metropolitan  Ordinary  lost 
another  g,  and  London  Electric  Debenture  stock  drooped. 

The  Home  Railway  market  has  again  suffered  sharply  from  a 
small  amount  of  liquidation  and  a  complete  want  of  confidence  on 
the  part  of  the  public.  Steam  stocks  went  down  with  a  run,  recover- 
ing, however,  from  the  lowest.  In  sympathy  with  this  weakness. 
Metropolitan  Consolidated  fell  back  to  38:^  subsequently  improving 
to  39.  Districts  at  28  are  also  i  down,  following  upon  their  fall 
of  3j  last  week.  Underground  Electric  "  A  "  shares  braced  up  to 
10s.  75d.,  a  rise  of  the  pence.  City  and  South  London  Preference 
stocks  are  flat,  the  two  senior  issues  both  losing  two  points,  while 
the  1901  and  1903  stocks  fell  1.  A  similar  loss  took  the  company's 
4  per  cent.  Debenture  stock  to  91,  which  is  some  7  points  lower 
than  Central  London  4  per  cent.  Debenture.  British  Electric 
Tractions  have  weakened,  the  6  ppr  cent.  Preferred  at  1 2  showing 
a  fall  of  H,  while  the  5  par  cent.  Debenture  stock  has  lost  another 
point  at  9O2.  London  United  Tramways  4  per  cent.  Debenture  is 
down  ]. 

In  the  Mexican  division,  the  chief  flatness  is  a  drop  of  1(5^  points 
in  Monterey  5  per  cent,  first  Mortgage  Debenture,  which  has  lowered 
the  price  to  54^.  The  decline,  therefore,  has  been  2 1  points  in  less 
than  a  fortnight.  Mexican  Light  and  Power  Company  stocks 
have  again  given  way  snarply.  The  Common  and  7  per  cent.  Pre- 
ferred shares  are  both  .5  lower  at  47  and  77 5  respectively  ;  while 
the  first  Mortgage  5  per  cent.  Bonds  weakened  to  73^,  Vera  Cruz 
Debenture  stock  fell  1,  but  Mexico  Trams  are  better,  the  price, 
after  dropping  to  72,  bracing  up  to  76.  This  group,  as  a  whole, 
shows  weakness.  Montreals  fell  2 J,  Shawinigan  Capital  stock  2, 
British  Columbia  Deferred  and  Preferred  3^  each,  and  Rio  Tramway 
bonds  of  both  classes  have  lost  J. 

The  news  from  Mexico  is  obviously  still  grave,  each  cable  adding 
one  or  more  picturefque  details  to  the  tales  of  chaos,  financial  and 
military,  prevailing  in  the  country.  Where  it  is  all  going  to  end 
nobody  can  tell ;  but  a  few  brave — or  rash— spirits  maintain  that 
there  are  fortunes  waiting  for  the  capitalist  who  will  buy  some  of 
the  better-class  utility  stocks  and  hold  them  until  the  tide  turns, 
taking  the  risk  of  whatever  damage  that  same  tide  may  do  before 
it  begins  to  ebb. 

There  was  a  rumour  current  the  other  day  to  the  effect  that  the 
Brazilian  Traction  Company  was  about  to  issue  fresh  capital,  and 
on  this  the  shares  fell  to  81.  Upon  its  contradiction  there  was  a 
recovery  to  86,  which  leaves  the  price  1 J  up  on  the  week.  The 
Anglo-Argentine  group  is  steady.  Para  Electric  Ordinary  have 
started  to  regain  part  of  their  loss  ;  and  the  feature  in  this  market 
has  been  a  rise  of  i  in  Rangoon  Preference  and  of  3  in  the  com- 
pany's 4i  per  cent,  first  Debenture  stock.  Cape  Electric  Trams  are 
a  little  easier. 

The  only  movement  worth  remark  in  the  Telegraph  and  Tele- 
phone section  are  those  in  Marconi  shares,  to  which  reference  has 
been  already  made.  American  Telephone  and  Telegraph  issues  are 
lower,  in  consequence  of  dear  money  and  the  continued  fear  that 
Preeident   Wilson   may   be   inaugurating   before  long  a  campaign 


against  the  Trusts.  West  India  and  Panama  Telegraphs  lost  I'e- 
Reuters  are  nominally  easier  at  9  J,  and  there  the  list  of  changes 
comes  to  an  end. 

Manufacturing  shares  are  almost  as  quiet.  General  Electric 
Preference  rose  J  to  10 J,  and  Crompton  Debenture  put  on  a  point. 
Willans  &  Robinson  4  per  cent.  "  B  "  Preference  stock  is  quoted  at 
8-13,  which  is  a  gain  of  several  points.  British  Aluminium 
Ordinary  again  fell  :1^^,  this  taking  them  down  to  l^V-  Edison  and 
Swan  fully  paid  £5  shares  dropped  10s.,  to  the  level  sovereign. 
The  rubber  market  shows  considerable  strength,  in  consequeace  of 
a  rise  in  the  price  of  the  stuff  to  2s.  4H.  per  lb.  Most  of  the 
leading  shares  are  better  on  the  week,  and  a  fair  amount  of  money 
has  been  put  into  the  market  during  the  past  10  days  by  investors 
who  are  paying  for  their  shares  at  the  current  Stock  Exchange 
settlement. 


MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  cironmBtances. 


Wednesday,  November  12th. 


CHEMICALS,  Ao. 

Latest 
Prioe. 

E'ortnlght'B 
Ino.  or  Deo, 

a  Aold,  Hydroohlorlo 

per  owt. 

6/- 

a     „     Nitric 

If 

aa/- 

m     „     Oxalio           

per  lb. 

8d. 

m     „      Sulphurio 

per  owt. 

6/6 

«  Ammoniao  8al        

ft 

42/- 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

f3310 

a  Bleaching  powder 

11 

£6  5 

a  Bisulphide  of  Carbon 

>i 

£18 

a  Borax 

ti 

£11  10 

a  Copper  Sulphate 

i( 

£24 

a  Lead,  Nitrate         

II 

£30 

a      „      White  Sugar 

If 

£28 

10s 

.  inc. 

a      „      Peroxide 

M 

£82 

e  Methylated  Spirit 

per  gal. 

a/6 

a  Potassium,  Bichromate,  In  casks 

per  lb. 

BJd. 

a  Potash,  Caustic  (88/90  %) 

per  ton 

£22  10 

a        ,1       Chlorate 

per Ibf 

Sid. 

a        „       Perchlorate 

ti 

4ad. 

a  Potassium,  Cyanide  (98/l(X)  %) , . 

II 

7|di 

(for  mining  purposes  only) 

a  Shellac          

per  cwt, 

92/. 

8s 

.  dec. 

a  Sulphate  of  Magnesia 

per  ton 

£4  10 

a  Sulphur,  Sublimed  Flowers 

If 

£8  10 

a        „        Recovered 

II 

£5  10 

a        „         Lump 

II 

£6 

a  Soda,  Caustic  (white  70/72  %)   . . 

H 

£10  6 

a      „     Chlorate        

per  lb. 

8§d. 

a      „     Crystals         

per  ton 

£8  6 

a  Sodium  Bichromate,  casks 

per  lb. 

Bdi 

METALS,  &C. 

ft  Aluminium  Ingots,  in  ton  lots  . . 

per  ton 

£96 

•  • 

ft           „          Wire,  in  ton  lots 
(1  to  14  8.W.G.) 

II 

£121  6  8 

•  . 

ft           „          Sheet,  in  ton  lots   . . 

If 

£126 

,  , 

p  Babbitt's  metal  ingots     . . 

II 

£60  to  £221 

,  , 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb, 

7|d. 
9|d. 

id 

.  dec. 

c      ,1     Tube  (brazed) 

II 

Id 

.  dec. 

c      II         „     (solid  drawn) 

II 

Hid. 

lid.  dec. 

c      „     Wire,  basis 

II 

7id. 

^d 

dec. 

c  Copper  Tubes  (brazed)     . . 

II 

10|d. 

.  dec. 

c       „           „      (solid  drawn) 

II 

lUJd. 

Jd 

dec. 

g       „      Bars  (best  selected) 

per  ton 

£8fi 

£5  dec. 

g       ,1      Sheet          

M 

£86 

£5  dec. 

g       ,1      Rod 

11 

£86 

£5  dec. 

d       „      (Electrolytic)  Bars 

M 

£74 

£4  10  dec. 

d       „                „           Sheets     .. 

II 

£92 

£4 

10  dec. 

<f       1,                 H           Bods 

11 

£79  10 

£4  10  dec. 

d      „                 „           H.C.  Wire 

per  lb. 

9id. 

*d 

dec. 

/  Ebonite  Rod           

II 

4/8 

•  • 

/       „        Sheet         

11 

4/- 

, , 

n  German  Silver  Wire 

II 

1/10 

^  ^ 

A  Gutta-percha,  fine 

11 

7/6 

inc. 

b  India-rubber,  Para  fine  . . 

II 

3/4 

2d 

inc. 

/  Iron  Pig  (Cleveland  warrants)  . . 

per  ton 

49/7 

2/4J  dec. 

/     „     Wire,  galv.  No.  8,  P.O.  qual. 

II 

£14 

, . 

g  Lead,  English  Pig 

II 

£20  5 

10s 

.  dec. 

m  Manganin  Wire  No.  2B  ..        .. 

per  lb. 

6/6 

•  • 

g  Mercury        

per  boti 

£7  6 

, , 

e  Mica  (in  original  cases)  small  . . 

per  Ibi 

6d.  to  88, 

•  • 

e     ,1               M           H      medium 

,1 

B/6  to  6/- 

•  • 

e     1,               1.           „      large   .. 

H 

7/6  to  11/- 

« • 

0  Nickel,  sheet,  wire,  &c 

II 

8/6  to  4/6  nom 

,  ^ 

p  Phosphor  Bronze,  plain  castings 

*f 

1/1  to  l/3i 

, , 

p         „            „    rolled  bars  &  rods 

„ 

1/0|  to  1/91 
im  to  l/5i 

•  • 

p         ,,            „  rolled  strip  &  sheet 
0  Platinum       

11 

•  • 

per  oc. 

185/. 

•  • 

d  Silicium  Bronze  Wire      , . 

per  lb. 

lid. 

, , 

r  Steel,  Magnet,  in  bars      . . 

per  ton 

£66 

, , 

«^  Tin,  Block  (English) 

II 

£183  to  £184 

£5  dac. 

a    „     Wire,  Nos.  1  to  16    . . 

per  lb. 

2/6 

■  • 

p  White  Anti-friction  Metals 

per  ton 

£44  to  £306 

•  • 

k  Zinc,  Bh't  (Vlellle  Montagne  bnd.) 

:h 

£25  10 

•  • 

Qaotatlons  snpplied  by— 


a  G.  Boor  &  Go, 

ft  The  British  Alumlnlnm  Co.,  Ltd. 

c  Thos.  Bolton  &.  Sons,  Ltdi 

d  Frederick  Smith  &  Oo, 

e  F.  Wiggins  &  Sons, 

/India-Rubberi  Gnlta-Peroha   and 

Telegraph  Works  Co.,  Ltd, 
g  James  A  Bhakspearoi 
ft  Edward  Till «  Ooi 


/  Boiling  &  Lowe. 

Ic  Morris  Ashbyi  Ltd, 

/  Blotiard  Johnson  A  Nephew,  Ltd, 

m  W.  T,  Glover  <ft  Co.,  Ltd, 

a  P.  Ormiston  A  Sons 

o  Johnson,  Mattbey  A  Oou  Lid 

r  Wi  1*1  Dannli  A  Oo, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTRICITY   SUPPLY    AND    POWEB   COMPANIES. 


NAME. 


Bournetno"th  &  Poole,  Ord. 

Do.    4*%Pief. 

Do.    Second  «  %  Prff 

Do.    4J  %  Deb.  Rtork  . . 
Brompton  &  KenBinpton,  Ord.  . . 

Do.    7  %  Cum.  Pref 

Central    Electric  Supijly,  4  % ) 

Guar.  Deb.  ( 

Charing  C'-oss,  West  End  &  City 

Do.    4\  %  Cum.  Pref    . , 

Do.     "  City      U'dertBking  "  ) 
4J  %  Cum.  tref.  j 

Do.    Do.    4  %  Deb 

C^elsea,  Orfl 

Do.    4i  %  Deb 

City  of  London,  Ord 

Do.    6%  •  ura.  Pref 

Do.    5%Peb 

Do      4§  %  S-cond  Deb. 
County  01   i  ondoo,  Ord.  .. 

Do.    6%Pe- 

Do.    4  J  %  Deb 

Do.    4»  %  Seoond  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cm.  Pref. 

Do.    6%Nou-C-um   Pref. 

Do.    4^  %  First  Mort.  Deb.    .. 
Folkestone 

Do.    dXTuTi.Pref 

Do.    4J  %  Birst  Deb 

Hove 


Stock 

or 
Share 


10 

10 

11 

S  ock 

5 

6 

100 

6 
6 


100 
5 
Stock 
10 
10 
Stock 
lUO 
10 
10 
Stock 
Sto'k 
£3 
6 
B 
100 
5 
5 
100 
6 


Dividends 
for 


1912. 
6 

I' 

10 
7 


6 

4J 

4i 

4 

5 

44 

9 

6 

5 

6* 
6 

4;^ 
44 


44 

6 

6 


191'' 

5^ 

31 

7 
4 

5t 
44 
44 
4 

4t 

^4 
6^ 

6 

6 

il, 

5t 

6 


5 

44 
8t 


f  Iosi"(? 
Quotations 
Nov.  Uch. 


St '3 

10  —  104 

tf6  —  98 
4-    9 


93-96 
♦*—    5 
8i-    41 
34-     4 


90  - 

■  92 

«4- 

6 

9»   - 

97 

15J 

16J 

12, 

n» 

116  - 

1-0 

99 

10 1 

111 

12 

12 

102,- 

1^44 

k6    - 

99  xd 

8- 

43 

4  - 

14- 

IX 

80  - 

8a 

48- 

4i 

<s- 

4| 

89    - 

91 

7g- 

84  zd 

Ri8« 
+  or 
Fall 


-1 


+  4 


Present 

Yield 

pc. 


£  ».  A 

b  17  1 

4  14  9 

6  14  3 

4  11  10 

6  11  1 

4    1  2 

4  8  4 

6    0  0 

5  2  10 

6  13  6 

i    1  r 

6    0  0 

4  19  9 

J    7  6 

4    8  11 

4    3  4 

4  9  I 

5  0  0 
5  0  0 
4    6  2 

4  11  0 
Ml 

3  8  7 

5  's  5 

6  3  1 
6    2  7 

4  19  0 

5  lO  9 


NAME. 


Kensington  4  Knigh'sbrldgp.Ord. 

Do.    4  %  Deb 

Kent  Elec.  Po*e-.  44%Deb.    .. 
London  •^lect'ic,  Ora 

Do.    6%  Pref 

Do.    4  %  First  Mort.  Deb.     ., 
Me'ropolitan  

Do.    4*  %  Cum.  Pref. 

Do.    4^  %  First  Mop  t.  Deb.    . . 

Do.    34  %  Mort   Deb 

North  Vetri'jiolitan  Po«cr8ip  ' 

I  It,  i  %  vtoitgages  («ed.)  , 

Notting  Hill,  6%  Non-mm.  Pref. 

Oxf.rd  

St.  James'  and  Pall  Mall,  Ord. . . 

D  •.    •!  %  P>ef 

Do.    34  %  Deb 

South  L  indon,  '  >rd. 

Do.    S  %  First  Mort.  Deb.     . . 
So'ith  Metropolita   ,  7  %  Pref.  .. 

Do     4i  %  First  Deb.  St<xk    . . 
Urban,  Ord.  

Do.    5  %  Cum  Pref 

Do     4>  %  If  irst  Mott  Deb.   . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


Btnrk 


rr      ^1' 

Share.        ^ 
I 


5 

Stork 
Stock 
8 
5 
Stock 
6 
5 
Stock 
Stock 

100 

10 
5 
6 
6 

ro 

4 

101 
1 

100 

£1 
5 

100 
5 
6 


m'. 

mx, 

8 

8> 

4 

4 

i\ 

4 

6 

6 

4 

4 

4 

4» 

4 

;! 

i 

5 

6 

6 

6 

7 

ft+ 

10 

lot 

7 

7 

84 

a« 

61 

5 

5 

7 

7 

Jh 

^ 

3 

. 

44 

44 

10 

m 

4 

H 

CU>afai«      I  RiM 
Q»  taU/ns     «  or      TtaU 
how,  iiUs.      FaU       B.0. 


«  «.  i. 

■  0    0 

4  T  11 

'.  U    • 

«  IS 

»  IT 

4  7 

•  10 

4  17 

4  lO 

4  t 

(  U    0 


-1 


1 
1 

• 

4 
4 
1 
4 


5  U  1 
SIS 
•■    1 

0  0 

1  !• 

0  9 
0 

1  I 


4  U    • 


•    4    • 

i  II  a 
4  10  9 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaid",  6  %  Pref 

Ca  cuita,  f^T'K         

Do     5  %  Pref 

Calgary  P"wer.  1st  Mort.  Bds.  . . 
Cannriian  G---  .  >'.\.  Com 

Do.    7%  Pref 

Cordoba  Lt  ,  Power  and  T  ,  Ord. 

I  o.    5  %  Deh 

Eleo.  Lt.  and  P.  of  Cocbabamha,  1 

6  %  Bonds  J 

Elec.  Supply  Victorin,  fi  %  1st ) 

M'  rt.  Deb.  I 

Elec.    Dev.   Ontario,    5   %    l-^t  1 

Morr.  B  rid- ) 

Ka'goorlie  Elec.  P.  and  u.,  Ord. 

Do.    6%P.ef 

Kaminis'iq'ia  Power,  5  %  G.  Bs. 

Madms.  Ord.  

Melbourne.  5  %  1«'  Mor-.  Peb  . . 
Mexican  El  L'  ,  5%  Isl  M.  Bds. 
Mexican    1  t.  &  Power,  Comm  a 

Do.    7  %  Cum   Pref 

Do.    5  %  Ibt  Mort.  Gold  Bdi. 

Do.    6  %  2nd  Mort.  bunds    . . 


6 

6 

6t 

5 

-4 

,  , 

5 

6 

6 

100 

6 

6 

8  (0 

7 

7+ 

$100 

7 

7 

1 

5 

,  , 

100 

5 

6 

lOU 

6 

6 

100 

6 

6 

$^00 

6 

6 

in- 

Nil 

1 

6 

at 

3500 

6 

5 

6 

Nil 

100 

6 

5 

5 

5 

$101 

4 

4 

8100 

7 

7 

6 

6 

100 

5 

5 

4}         6i 

'i-    71 

5  -     fi 
91  —  t8 
104      in-1 
117  -  122 

91  -  93 
9:}-  924 

874—  904 

93  -  96 

TO  ^ 

10  i  -104i 
It-     li 

ir3  — lOfi 
65  -  70 
45  -  60 
'75-80 

71  -  -le 

66-  70 


6  17     1 

6    9    8 

,  , 

4  16    3 

,  . 

fi    7    S 

-1 

6    8    fi 

.  . 

14    9 

,  ^ 

6    8     1 

.. 

6    7    6 

-1 

6    9    9 

.. 

6  10    6 

41 

6    6    8 

Nl) 

11    6    8 

4  !6    8 

,  , 

4  14     4 

7    2  10 

-  6 

8    0    0 

-6 

8  '5    0 

-1 

6  11    7 

■' 

7    :<  10 

Monterey  BIy.,  Light  4  Po«  er,  > 

5  %  1st  Mort.  Dtb.  1 

Monfrea',  Lt.,  H.  and  Power  . 

N'orihem,  L.,  Po»er  «i  d  Coal, ) 

5  %  1st  Mort.  Bonds  j 

River  Plate,  Ord. 

Do.    b%  Noi -Cnm.  Pref. 
Do.    6  %  Deb.  S  ock     .. 
Roy.  Eleo.  Co.,  Momreal,  4»  %  ) 
Isi  ^lort  Deb.  / 
Shaninigan  Water,  Capital 
Jo.    6  %  Con.  1st  Mort.  Bonds 

Do.    4k  %  Per.  Deb 

T  rontp  Power,  ii  %  Peb. 
Vera  Cruz  Li.,  P.  and  T.,  5  %  > 
1st  Mort.  Deb.  > 
Victoria  Falls  Power,  Pref. 
West  Koo.enay  Po«er  ^nd  L'., ' 
Ikt  Mort.  6  %  Gold ,' 


1 
100 

5 

5 

sioo 

9 

10  ( 

S500 

St 

f« 

Sock 

10 

Do. 

6 

6 

Do. 

5 

5 

101 

a 

44 

SIOO 

«4 

6f 

S3  <• 

6 

5 

Stock 

44 

44 

Do. 

44 

4« 

100 

6 

6 

1 

6 

6 

iOO 

ft 

6 

62  -  59 

-W 

aio  -al5 

-84 

16  -  W  xd 

■  • 

anrr  -an 

99    -If  4  Id 

jr74-s«4 

•  • 

•  • 

•  • 

09  -101 

•  • 

I.M  -196 

11 6  -lut 

ir<H-i09i 

97  —ICO 

-1 

•  • 

•  • 

8»4-U4 

-1 

li-     IS 

•  • 

108-106 

•  • 

« 

0    < 
19    0 


4    8  8 

t  IS  S 

4  19  8 

4    9  1 

4    S  8 

4  IS  8 

4    7  10 

4  10  0 

8    9  8 

8    8  0 

6  14  8 


TELEGRAPH    AND    TELEPHONE    COMPANIES. 


Amazon  Telegraph 

Do.     6%  Deb.  Red 

Amerio»n  Telep.  &  Teleg.,  Cap. 

D".    Colla'.  trust 
Anglo-American  1  elegraph 

Do.    6  i  Pief 

Do     Def 

An^lo  -  Portuguese    Tel  ,    5    %  ) 
Mort.  Deb.  J 

Chili  Telephone 

Comme  cial  Cable,  Stlg.4%  Deb. 
Cuba  Telegrai'h 

Do.    10%  Pref    .. 
Direot  Sianish  Telegi'aph,  Ord. 

Do.     Ii' %  <  uni.  Pref    .. 
Direct  U- ited  Ktaes    able 
Direct    W.  India  Cable.  44  %) 
heg    Peb.) 
Ea<>tern  T'  legraph,  Ord.  Stock 

Do.    6»  %  Href.  Stock  . . 

Do     4  %  Mort.  Deb 

Eastern  Extension 

Do.    4  %  I  eh 

Globe  Telegraph  and  Trust 

Do.    6  %  Pref 

G  ea'.  Northern  Teleg  aph 
Indo  Eu  0|  oan  Te  egiaph 
Mackay  Companies  Common     . . 

Do.    4  %  <  um.  Pref      . . 
Marconi's  WjreliBSS  Tplugrnph  . . 

Do.    7  %  Cum.  Partio.  Pief. . . 


10 

S    0' 

$1  00 
8to<k 

Do. 

Dj. 

IjO 

fi 
Stock 

10 

10 
6 
6 

10 

100 

Stock 

Do. 

Do. 

10 

Stock 

10 

10 

10 

2> 

8103 

81  0 

1 

1 


44 

6 
8 
4 
3 

6 
80- 


8 

4 

6 
10 

4 
10 

4 

44 

7 

8J 

4 

7 

4 

6 

6 
20 
13 

6 

4 
20 
17 


4 

6t 
10 
4 

4+ 

44 
7 

84 
4 
7 
4 

6t 

6 

5t 

5+ 

6 

4 


6j    7a 

6    3    0 

96        97 

, 

R     8     1 

123   -1-.5 

-I 

6    8    0 

81  -    S2 

-14 

4    '.    0 

62  -  65 

4  12    4 

U4i-ir6i 

,  , 

6  18    9 

aai-  as  J 

6    6    4 

10a  -104 

•  • 

4  16    2 

7A-     7A 

,  , 

6    6    7 

7«  -  8. 

4  18    9 

8  -    9i 
14-  IP J 

•• 

6  H  y 
6  11    2 

»-    8: 
6-7 

t  6  f> 
6  18    0 

6  -     74  xd 

5  12    3 

98  -IOO 

•  • 

4  10    0 

126  -129 

, 

esc 

76-  77 

, 

.4  111  11 

96  —  97  xd 

, 

4     2    6 

12i-  129 

, 

6    9  11 

94-96 

, 

4    3    4 

101-  rj 

, 

6    6    8 

MJ  -   12g 

, 

4  17    0 

30.      '2', 

, 

6    2    6 

66i-  £3i  xd     . 

, 

6  11     1 

ft*          Ml 

, 

r,  !7    8 

67        70 

6  14     -1 

"sV  is- 

1 

B  0  9 
6    0    6 

Monte  Vifleo  Telephone,  Ord.  .. 

Do.    5  %  Pref. 
New  York  Telep.,  •<*%  Gen. Ends. 
Oriental  Telep.  and  Eleo. 

Do.     b  %  <  um.  I  ref 

Do      4  %  Red.  Deb 

Pacific  and  tuiopean  Tel.,  4%  I 
Guar.  Debs.  I 
Renter's 

Suomarine  Cables  Trust  . . 
Telephone  Co.  of  Egvi.t,  44  % ) 
Deh.  Red. ) 
Ur'tcd  River  I'late  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  Ani^rii'a 

Do.    4   %   Dels.,   1  to  1,500) 

guar,  by  Braz.  Sub.  Tel.  I 

West  India  and  Pnitima  Teleg. 

Do.    6  %  Cum.  1st  I'ref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    6  %  Debs 

Western 'leiegraph,  Ltd. 

Do.    4  %  Pebs. 
Western  Luion  44  %  Fd<.  Bonds 


1 
1 
IOO 
I 
1 
Stock 

Do. 

1(1 
Celt. 

Stock 

5 
6 

aj 

ICO 

10 

10 

10 

100 

II 

Stock 
$10  0 


6 

5 

44 

lu 
6 
4 


10 
6 

41 

6 

5 

34 

4 

u 

e 

6 

6 

7f 

4 

44 


6 
5 
4i 

101 
<i 

4 

4 

10» 
6 

44 

6t 
6 


« 
8 
5 
7 
4 
44 


m 

,t 

■«  - 

«4 

9- 

lai  - 

06  - 

fl- 
6  - 

•A- 

»4    - 

m- 

i\  - 
90  - 


1  zd 
»»xd| 
9  ixd, 
9  xdl 
lAxd 
8s 

10 
1S4 

91 

8txd 

.58 


0  0  8 
6  8  1 
«  19  I 
•  0  0 
B  1  1 
4  10  11 

4    18 

10    0    0 
4  14    0 

4  19  11 


8    1 

4  II 
4    8 

4    9 


..? 

-^ 

*  I 

»< 

•• 

KO 

1| 

90 

96 

6 

4  17  6 
6  17  1 
•  8 
6    0 

4     « 

4    8 
4  U 


1 

0 

s 

4 
9 


*  Unless  oibcrwlBB  stated,  a  1  sbaro-  (tre  tuUy  paid. 


d  Paid  In  deferrtd  iutercat  warrtntB. 


f  Interim  Div>rtnid. 


8b.  In  Ftindtd  Civldefid  C«rto. 


Oonilnmuii   9tt    nmrnl   Pmgc. 
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SHARE    LIST    OF    ELECTRICAL    CONIPANIES,— (Continued.,) 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


NAME. 


Bath  Trains,  Pref.  Ord.   . . 

Do.    5%  Pref 

Do.    4*  %  Deb 

Brit.  Elec.  Trac,  6  %  Pref. 

Do.        Do.  Deferr.  d 

Do.        Do.  6  %  Cum.  Pr 

Do.  7  %  Non-Cum.  Pr 

Do.  5  %  Perp.  I'eb. 

Do.  U  %  -ind  Deh. 

Central  London  Railway,  Ord. 

Do.    Gtd.  Assented    "  .. 

Do.    Pief 

Do.    Gtd.  Assented 

Do.     Def 

Do.    Gtd.  Assented      .. 

Do.    4  %  Deb 

City  &  S   London,  5%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.  1901 

Do.       Do.         itoa      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    -ti  %  Deb 

Islo  of  Thanet  Trams,  5  %  Pref 

Do.    4  %  I  'eb 

Lancashire  United,  5  %  Peb. 
London  and  Suburbar,  Ord. 

Do.  Do.    5  %  Cum.  Pref 

Do.  Do.    ii  %  1st  Deb 


St-ick" 

or 
Share. 


1 
I 

100 
100 
100 

ion 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 

100 

5 

100 

100 

1 
1 

100 


Dividerds 

for 

1912.  1913. 

Nil 

5 

6 

4^ 

44 

6' 

6 

3 

5 

5 

44 

4* 

B 

8 

4 

4 

4 

4 

a 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

4 

4 

6 

61 

4* 

4* 

'4 

4 

4 

5 

6 

*  ' 

6+ 

44 

44 

Closing 
Quotati.  ns 
Nov.  11th. 


r 

70  — 

11  — 

4  — 

86  — 
48  — 

89  — 
75  — 
61  - 
78  — 
70  — 
81  — 
fO  — 
77  — 
97  — 
96  — 
S6  - 
95  — 
95  — 

90  — 

66*= 

73  — 

77  — 

J- 

45- 

77  — 


•75 
13 
6 
89 
51 
92 

78  xd 
66 
80 
75 
83 
65 
79 
99 
98 
98 
b7 
97 
9-2 

71 

78 
81 

f. 

82 


Rise 

Present 

+  or 

Yield 

Pall 

P.O. 

— 

£  s.  d. 

Nil 

6    8    0 

6    0    0 

a 

*   * 

6  14  10 

5  17    8 

-1 

5    8    8 

5  15    5 

4  11    0 

5    U    0 

5    6    8 

4  16    3 

3    1    7 

5    13 

4    0  10 

—2 

6    2    0 

-2 

5    2    0 

-1 

5    3    1 

—1 

5    8    1 

—  1 

4    7    0 

8    0    0 

6    6    9 

4  17    7 

5    2    7 

6    3    5 

-A 

6    9    9 

Stock 

Dividends 

Closing 

Rise 

Present 

NAME. 

or 

Quotations 

+  or 

Yield 

Share. 

Nov.  11th. 

Fall 

p.o 

♦ 

1912. 

1913. 

£  8.  d. 

London  Elec.  Railways,  4  %  Deb 

100 

4 

4 

PO  —  92 

4    7    0 

Lend  n  Unite  1  Trams,  4  %  Deb 

100 

4 

4 

57  —  61 

-i 

6  11    a 

Metropolitan  Railway  Consol.  . . 

100 

13 

1:  t 

382—  S9i 

-  i 

4    3  10 

Do.    Surplus  L*nas 

100 

H 

2:f 

(8  -  60 

4  11    8 

Do.    3*%    >eb 

100 

«* 

3 

83  —  85 

4     2    4 

Do.    3i  %  Pref 

100 

3* 

a, 

■:8  -  80 

4    7    6 

Do.    3i  %  Con.  Pref.     . . 

100 

'J 

3^ 

76  -  78 

4    9    9 

Metropolitan  District  Ord. 

10) 

Nil 

27|-  28i 

-} 

Nil 

Do.    6  %  Deb 

100 

6 

6 

136  —139 

4    6    4 

Do.     4  %  Deb 

100 

4 

4 

i-2  —  94 

4    5 

Do.    4%PaorLien     .. 

100 

4 

4 

9i  —  95 

4    4    3 

Do.    44  %  First  Pref.    . . 

100 

44 

44 

81  -  83 

—1 

5    8    5 

Do.    3*  %  Gtd 

100 

a* 

3* 

74  —  76 

4  12    1 

Metro.  Elec.  Trams,  44  %  Deb 

100 

44 

H 

82  -  86 

5    4    8 

Do.    5  %  Deb 

100 

5 

5 

86-89 

6  12    0 

Potteries,  Ord 

1 

34 

A-    A 

Ilo.     5%Pr-f 

1 

5 

5 

.r=8i^ 

7    5    6 

D  '.    4i  %  Deb 

100 

44 

44 

5    6    5 

South  Metro.  Trams,  6  %  Pref 

1 

6 

6+ 

i-    1 

8    0    0 

Do.    4  %  D^h 

100 

4 

4 

68  -  72 

5  11    1 

Underground  Elec.  Railways  . 

10 

34-    33 

Nil 

Do.     "A"  .. 

1/- 

h-      §1 

-t^aa 

Nil 

Do.    6  %  First  Cum.  Inc.  Feb 

100 

6 

6 

no  -iir 

6    8    1 

Do.     4i  %  Bonds 

100 

4* 

4* 

99  -101 

4    9    1 

l>o.     6  %  Incme 

100 

6 

6 

88-89 

6  14  10 

Yorkshire  (West  Riding).  Ord.  . 

5 

Nil 

i~      4 

Nil 

Do.    6  %  Pref 

5 

3 

14+ 

84-    4 

Do.    44%  Deb 

100 

44 

44 

61-86 

+  1 

5    4    8 

ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo- Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    4J  %  Deb 

Do     t  %  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  »  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    5  %  2nd  Deb 

Brazilian   Traction,  Light  and  ) 
Power  i 
Brisbane  Trams  Invt.,  Ord. 

Do.    5  %  Pref 

Do.    44%  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.     Pref.  Ord 

Do.    5%Pief. 

Do.    4*  %  1st  Mort.  Deb. 

Do.    44  %  Vancouver  Deb.    . . 

Do.    4i  %  Con.  Deb 

Calcutta  Trama,  C  rd 

Do.    5  %  Pref 

Do.    44  %  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Klec.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams  . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


5 

5 
100 
100 
100 
100 
10 
100 
100 

$100 

5 

5 

100 

100 

100 

100 

40 

100 

ICO 

5 

5 

100 

1 

5 

ino 
100 
$1000 
1 
100 
100 


F* 

E4 

5* 

64 

4 

4 

4* 

44 

5 

5 

5 

6 

6 

6 

44 

44 

5 

5 

6 

6+ 

8 

8 

5 

5 

4* 

44 

8 

8+ 

6 

6 

5 

5 

44 

44 

4* 

44 

4i 
7* 

4* 

5+ 

5 

5 

44 

44 

5 

5+ 

5 

4 

4 

5 

5 

5 

5 

Nil 

5 

5 

3 

4g-     4J 

5  12  10 

4i»=-    4j\ 
894-  91* 

6    3  11 

-U 

4    7    5 

974-  !9j 

+  4 

4  10    6 

904-1004 

4  19    6 

100  -10'. 

4  18    0 

loi-  114 

6    4    4 

94  -  86 

4  13    9 

96  —  S9 

5    10 

84  —  86 

+  4 

6  19    6 

7i—    7|xd 

5    3    8 

n-  ffxd 

,  , 

4  13    0 

98-101 

-1 

4     9    1 

115  ~\W 

-3* 

6  13    4 

102  —107 

-3* 

5  12    2 

99  —102 

4  18    0 

97  —100 

4  10    0 

100  —104 

4    6    7 

90  —  93 

4  11    5 

6—64 

5  15    5 

5—6* 

4  15    3 

96  —  99 

4  11    0 

2.1 25 

6    8    0 

4  13    0 

92  —  97 

4    2    6 

88  —  92  xd 

5    8    8 

944-  984 

5    16 

0-      A 

Nil 

85  -  90 

5  11    1 

10  —  20 

La  Plata  Elec.  Trams,  Ord. 

Do.     Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5  %  Deb ' 

Madras  Elec.  Tr.,6%  Cum. Pref. 
Elec.  Tr.  (1^04),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Mmila  Elec.  R.  and  Ltg.,  Bunds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6%  Bonds 

Para  Elec.  h  lys.  &  Lt.,  Ord. 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Ele--.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  l&t  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
6  %  Bonds  J 

Do.    5  %  Mort.  Bonds  . . 
Sao  Paulo  Tram.,  Lt.  and  P. ) 
5  %  1st  Deb. ) 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  T  ams  Monte  Video  .. 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Eleo.  Ely.,  44  %  Deb. 


1 

1 

4^d. 

6 

1 

6 

6+ 

1 

6 

6 

100 

5 

5 

6 

6 

6 

100 

5 

5 

100 

5 

5 

$1000 

5 

5 

$100 

7 

7 

5 

5 

100 

6 

6 

5 

10 

lot 

6 

6 

6 

100 

5 

5 

1 

54 

5 

6 

6 

100 

44 

44 

5 

5 

100 

5 

5 

$500 

6 

5 

I'O 

5 

5 

100 

5 

5 

5 

7 

7 

5 

6 

6 

100 

5 

5 

100 

44 

44 

98  —100 

88  —  90 

98  —101 

86  —  90 
93  —  95 

4i-    5  J 

6-61 
934—  flf*  xd 
984-1004 


+  1 
+  1 


+  i 

+  8 

-4 

-4 


6    0 

4  16 

5  1 
5    4 

5  17 

4  17 

6  12 

5  1 
8  19 

6  8 

7  6 

8  10 
5  17 
5    10 

4  0    0 

5  6    8 

4  10  U 

5  0  0 
5  11  1 
4  19    0 


5  11  1 

5  5  3 

6  13  4 

5  11  7 

6  8  8 
4    9  7 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.   6%  Pref 

Babcock  &  Wilcox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    5  %  Prior  Liens  Debs.  . . 

Do.     Deb.  Stk 

B.T.  &  Helsby  Cables 

Do.    Pref.  

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouie,  Pref. 

Do.    Deb.  .  ..         ,. 

Do.    6  %  Prior  Lien     . . 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7  %  Pref 

Do.    5  %  Prior  Lien  Deb. 

Do.    4*%Tleb 

Dq.    4j  %  Second  Deb. 
Callender's  Cable  .. 

Do.    Pref 

Do.     Deb 

Castner-Kellner 

Do.    Deb ■ . 


7 

6 

6 

16 

6 

6 

"6 

6 

100 

5 

5 

100 

5 

5 

5 

10 

5 

6 

6 

100 

4* 

44 

100 

4* 

44 

3 

Nil 

100 

4 

4 

100 

6 

6 

1 

1 

. 

.. 

2 

Nil 

100 

5 

6 

100 

4* 

44 

HO 

44 

44 

5 

15 

5+ 

5 

6 

5 

100 

44 

44 

1 

20 

100 

44 

44 

1%-      }? 

8  12    4 

|i —       *5 

7  13    4 

2|—    3 

».   . 

5    6    8 

l/«-    lA 

4    3    6 

1|-    IJ 

— S5 

,  , 

U-     H 

6    8    0 

93  -  96 

5    4    2 

854—  874 

5  14    3 

8-84 

5  17    8 

6—64 

4  19    4 

ICO  -103 

4    7    5 

5;2  —  95 

4  14    9 

6g^=  6^* 

Nil 

5  15  11 

100  -103 

5  16    6 

2/-  -3/- 

Nil 

8/-  —8/6 

Nil 

0-      i 

Nil 

70*-  754 

6  12    5 

85<—  40* 

11    2    2 

23  --  27 

16  13    4 

103-  114  xd 

6  10    5 

5  -    fi 

4  15    3 

96  —  99 

4  10    6 

3r8-    8i§ 
102  —105 

5    1    7 

4    6    9 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.     fully  paid     .. 

Do.    4  %  Deb 

Do.    5  %  Second  Deb.  .. 
Electric  Construction 

Do.     Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb. 
General  Electro,  6  %  Pref. 

Do.    Deb 

Henley  s,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.      . . 

Do.    Prof 

Telegraph  Construction  . . 

Do.    jjeb 

Willans   &    Robinson,  4  %  Ist 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref. 


100 

5 

5 

1 

Nil 

.. 

1 

6 

6 

6 

Nil 

, , 

6 

NU 

,. 

100 

4 

4 

100 

5 

6 

1 

5 

1 

7 

7 

10 

7 

7 

100 

5 

10 

6 

6 

100 

4 

4 

5 

15 

lOf 

5 

4* 

4* 

100 

4* 

44 

10 

7* 

5 

10 

5 

6 

12 

20 

5+ 

100 

4 

4 

100 

4 

4 

100 

i-  ii- 


62  —  67 

0 

I 
58  ■ 

63  ■ 


■fs- 

63- 
92  - 

9S- 
88  - 
12J- 

m- 
101  - 

13  - 

fi- 
37  - 
96  - 

66 

8 


i3xd 
i 

68 

1*^ 

7i 
94 
ICi 
93 
13 

103 
14 

10 
31 
S8 


—  60 

—  13 


+  1 


+  i 


H4 


7    9    3 


7    2  2 

Nil 
Nil 

6  9  1 

7  7  1 
7  5  6 
6  11  9 
9  13  2 
6  4  2 
5  15  8 

4  6  0 

5  15  6 
4    8  11 

7  6 

7  2 

0  0 
3  1 

1  8 


6  13    4 


*  Unless  otherwise  stated  all  shares  are  fully  paid. 


f  Interim  dividend. 


Bank  rate  of  Discount  6  per  cent.,  October  2nd,  1813. 
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ELECTRICAL    ACCIDENTS    IN    MINES. 


(^Continued  from  page  738.) 

In  addition  to  the  foregoing,  an  engineman  on  the  surface 
had  his  arm  burned  through  a  short-circuit  from  an  ammeter 
in  the  engine  room,  and  two  persons  were  prosecuted  by  the 
owners  and  fined  £1  each  for  attempting  to  relight  a  safety 
lamp  with  the  electrical  relighting  apparatus  when  not 
authorised  to  do  so. 

In  the  Newcastle  district  there  were  two  fatal  accidents 
underground  and  one  on  the  surface,  while  three  pereons 
were  injured. 

One  of  the  fatal  accidents  occurred  at  Hartford  Colliery, 
where  some  alterations  were  being  made  by  the  British  West- 
inghouse  Co.  to  the  main  switch  handles  at  the  pit  bottom. 
It  was  a  Saturday  afternoon  ;  one  of  the  Westinglionse  Co.'s 
fitters  was  at  work  on  the  job  along  with  the  colliery  elec- 
trician. The  current  was  three-phase  (2,750  volts),  and 
was  not  cut  off  at  the  time  at  bank  ;  the  electrician  had, 
however,  attempted  to  get  communication  by  telephone  to 
bank  to  get  the  current  cut  off,  but  without  success  ;  they 
could  not  get  the  cage  at  the  time,  so  they  decided  to  pro- 
cei  d.  The  deceased,  who  was  a  skilled  electrician,  went 
down  the  pit  later  in  the  afternoon  to  examine  the  altera- 
tions made  ;  there  were  no  lights  ;  no  one  appears  to  have 
told  him  that  the  current  was  on,  and  in  all  probability  he 
assumed  that  the  current  was  off  and  the  apparatus  dead. 
This  was  a  reasonable  assumption  for  him  to  make. 

He  received  a  shock  whilst  trying  the  working  of  the 
switch,  and  died  without  recovering  consciousness,  although 
he  was  pulled  (ff  at  once  and  artificial  respiration  was  resorted 
to.  It  was  most  regrettable  that  the  deceased  was  not 
warned  that  the  switch  was  "  live." 

The  report  is  very  incomplete,  and  the  strange  thing 
about  it  is,  how  did  the  other  two  men  who  had  been 
working  at  the  switches  avoid  receiving  an  electric  shock  ? 

The  other  accident  occurred  at  Chopwell  Colliery,  and 
involved  the  death  of  a  coal  hewer.  "  A  motor-driven  coal 
face  conveyor  was  at  work  in  what  is  known  as  8th  "West 
Mothergate  district  of  the  New  Stone  Coal  Seam.  A  defect 
had  arisen  in  the  switch  controlling  the  motor,  which  switch 
was  fastened,  like  the  motor,  to  the  framework  of  the  con- 
veyor. Hudson  went  to  the  switch  when  he  heard  of  the 
defect,  saying  '  I  think  I  can  put  that  right.'  He  lifted 
the  cover  from  the  switch,  and  then  called  for  the  current  to 
be  switched  on  by  means  of  a  neighbouring  switch  a  few 
yards  out-bye  of  the  defective  switch.  When  the  current 
was  switched  on,  it  was  seen  that  Hudson  was  suffering 
from  shock  from  the  defective  switch  he  was  handling. 
Current  was  quickly  switched  off,  but  the  shock  proved  to 
be  fatal.  The  switch  from  which  the  fatal  shock  was 
received  was  not  earthed,  though  the  pressure  was  600  volts 
alternating  current." 

Under  instructions  from  the  Home  Office,  legal  pro- 
ceedings were  taken  against  the  manager  for  an  infrmgement 
of  Rule  8  (a)  of  the  recently  established  electricity  rules, 
which  requires  that  "  All  metallic  sheaths,  switch  and  fuse 
covers,  &c.,  shall  be  earthed  by  connection  to  an  earthing 
system  at  the  surface  of  the  mine." 

The  case  was  heard  befoie  the  Gateshead  magistrates. 
The  facts  were  admitted  by  the  defence  ;  they,  however, 
claimed  that  as  the  coal  conveyor  was  in  use  before  June  1st, 
1911,  the  exemption  Rule  20  (h)  applied,  and  that  that 
exemption  during  its  continuance  held  free  from  the  necessity 
of  any  earth  connection  all  apparatus  which  was  not  required 
to  be  earthed  by  the  (recently  superseded)  1905  code  of 
rules,  that  is  to  say,  all  portable  apparatus.  The 
magistrates  accepted  this  view  and  dismissed  the  case. 
They  were  asked  to  state  a  case,  and  on  appeal  it  was 
again  dismissed,  and  the  magistrates'  decision  upheld.  The 
conveyor  switch  has,  however,  since  been  connected  to 
earth. 

The  fatal  accident  on  the  surface  occurred  at  jNIickley 
Colliery  to  a  young  man,  20  years  of  age,  in  charge  of  an 
electric  haulage  engine.  The  motor  was  10  h.p„  d.c. 
450  volts.  There  was  an  open-type  metallic  starter,  with 
no-volt  release,  mounted  on  a  pillar  about  3  ft.  behind  the 
motor,  and  an  enclosed  double-pole  switch  with  fuses.  He 
was  putting  the  clutch  into  gear  ready  for  starting  the  full 


Bet.  He  was  seen  with  his  left  hand  on  the  clatcb  lever  and 
his  right  extended  toffardg  the  starter,  which  was  behind 
him,  and  was  ]<    '  '    '  'ow  of  the  engine  room, 

when  he  fell  ba-  ;  ,       '.auA   r<rofahIy  oame  in 

contact  with  a  live  [>art  of  the  starter. 

This  is  clearly  an  accident  which  w  ^Ii!  ;,  r.-r  \jt:*:u  avo;«kd 
had  the  starter  been  enclosed.  Xo  pbrticultors  are  given  of 
the  non-fatal  accidents. 

In  No.  3  district  (Durham)  there  was  one  fatal  wx 
underground  and  one  on  the  surface.     The  latter  was  ol  a 
very  simple   character,  and  would   not   have   happened  if 
ordinary  precautions  had  been  obsened  by  the  deceaaed.     It 
occurred  at  liowden  Close  Colliery,   br-  to   Means. 

Pease  &  Partners,   Ltd.     An  el'-   '-    '  -  "  "   *"  tn 

adapter  and  pcjrtable  lamp  to  a  ■      _  •; 

current  was  on,  and  he  had  frequently  done  similar  work. 
After  attaching  a  length  of  flexible  cable  to  an  adapter,  be 
placed  the  latter  in  the  lamphoider,  and  wa«  afterwards 
found  with  the  bared  end  of  the  flexible  cable  in  his  hand. 
All  efforts  to  restore  him  were  nnsuccessfnl.  The  presenre 
was  250  volts  alternating  between  one  phase  and  neatral. 

It  is  admittedly  difficult  to  prevent  accidents  such  as 
this,  and  it  only  shows  how  very  important  it  is  that 
the  circuit  should  be  broken  before  the  very  simplest 
operation  is  done.  Evidently  the  man  quite  unconsciooaly 
held  the  other  end  of  the  bared  cable  in  his  hand 
while  in  the  act  of  fitting  the  adapter,  and  had  he  only  taken 
the  precaution  of  cutting  off  the  current,  his  life  would  have 
been  saved. 

The  underground  accident  caused  the  death  of  a  "  siding  " 
attendant.  The  deceased  was  on  his  way  in-bye  when  he 
stopped  to  speak  to  another  "  siding  "  attendant,  and  as  the 
electric  lights  at  once  went  out,  the  latter  thought  the 
deceased  had  switched  them  off  in  fun,  as  had  previously 
happened.  The  deceased  was  shortly  afterwards  found  lying 
insensible  on  his  back  with  one  of  the  lighting  cables  broken 
in  his  hand.  His  oil  lamp  was  standing  burning 
close  at  hand.  It  is  not  known  what  the  deceased  was  dci:  _'. 
as  the  lighting  wires  were  over  6  ft.  from  the  floor.  The 
pressure  was  250  volts  alternating.  One  wire  was  broken, 
and  on  the  other  there  was  no  insulation  for  a  length  of 
H  in.  The  deceased  was  got  clear  and  efficient  artificial 
respiration  resorted  to,  but  without  success,  in  spite  of  con- 
tinuous efforts  for  two  hours. 

It  would  appear  that  the  deceased  had  been  in  some  way 
interfering  with  the  wires,  probably  with  the  object  of  finding 
out  what  was  wrong,  and  paid  with  his  life  for  '  "^ 
curiosity.  Practical  joking,  such  as  switching  off  !  _ 
in  fun,  cannot  be  too  strongly  discountenanced  by  the 
management. 

In  No.  4  district  (Yorkshire)  there  were  two  fatal 
accidents,  one  on  the  surface  and  one  underground,  and 
10  non-fatal  accidents  causing  injury  to  11  persons. 

The  surface  fatal  accident  occurred  in  the  coke-oven 
stamper  house  connected  with  a  battery  of  Simon  Carve 
by-product  ovens ;  the  deceased's  occupation  was  that  of 
coke-oven  labourer,  and,  amongst  other  duties,  he  had  to 
"set  the  ram  "  right  for  entering  the  coking  chaml>er.  He 
had  nothing  to  do  with  the  mechanical  parts,  which  were 
manipulated  by  an  attendant  named  ^IiLean.  who  had 
control  of  two  electric  motors,  one  working  the  stamper, 
the  other  working  the  ram.  The  stamper,  worked  by  a 
7^  HP.  motor,  taking  550  volts  alternating  current, 
travelled  oO  ft.  backwards  and  forwards,  and  took  its  power 
from  three  bare  wires.  When  the  traverser  and  coal  Ik)x 
were  in  one  ^.tosition  there  was  3  ft.  (>  in.  gap  between  the 
movable  building  and  the  coke-oven  wall,  and  on  the  top  of 
the  coke  ovens  there  was  a  substantial  two-nuled  iron  fence. 
It  seems  that  after  asking  an  attendant  if  the  coke  was 
nearly  ready,  a  fact  which  he  could  have  seen  for  him- 
self, the  deceased,  in  order  to  get  from  the  top  of  the  coke 
ovens  into  the  stamping  house,  climbed  over  the  iron  fence 
referred  to,  stepped  over  the  3  ft.  G  in.  gap.  and  while  getting 
on  to  the  floor  of  the  stamping  house  came  in  contact  with 
two  live  wires  and  was  killed.  Deceased  seems  to 
have  been  making  a  "  short  cut "  by  a  forbitiden  path  from 
one  point  to  another,  which  short  cut  took  him  close  to 
some  wires  which  he  must  have  known  were  live,  and  which 
were  necessarily,  for  the  working  of  the  machinery,  bare  : 
he  failed  to  appreciate  the  true  meaning  of  the  fence  which 


894 


THE    ELECTRICAL    REVIEW.  [Voi.73.  No.  1,877,  novembeb  h,  1913. 


had  been  placed  there  to  protect  the  wires  and  avoid  danger 
to  the  persons  employed. 

At  the  inquest  the  verdict  of  the  jury  was  that  the  man 
"  died  from  electric  shock  which  was  accidentally  sustained," 
but  this  is  clearly  a  case  where  the  man  himself  was  to 
blame. 

The  underground  fatality  occurred  to  a  youth  named 
Henry  Gdiies  on  June  20th,  near  an  electrically-driven  coal- 
cutter in  a  machine  face  iu  the  Lidgett  seam  of  coal. 

The  system  of  supply  was  500  to  550  volts  d.C.  The 
current  for  this  machine  was  taken  from  a  distril)uti(in  board 
underground,  a  voltmeter  on  which  registered  only  400  volts, 
due  probably  to  the  running  of  a  haulajye  motor  on  the  same 
circuit.  The  gate-eud  switch  was  enclosed,  and  beyond  was 
a  metal  bos  having  a  movable  cover,  containing  two  open 
switches,  one  on  each  pole.  From  there  the  conductors 
entered  a  plug  connector  to  receive  one  end  of  the  trailing 
cable,  which  was  a  two-core,  leather  covered  cable  80  yd.  in 
length.  The  attachment  to  the  coal-cutter  was  by  means  of 
a  plug  connector  similar  in  design  to  the  one  at  the  other 
end  of  the  trailing  cable. 

The  coal-cutter,  the  frame  of  which  was  not  earthed,  was 
of  the  bar  type,  driven  by  a  25  h. p.  d.c.  compound  wound 
motor,  taking  about  48  amperes  at  400  volts. 

It  seemed  that  the  deceased's  duty  was  to  clean  out  the 
"  holinss "  behind  the  machine.  When  kneeling  on  the 
damp  floor  he  made  contact  with  the  machine  haulage  rope, 
which  proved  to  be  '•  live,"  and  was  killed.  Artificial 
respiration  was  tried  without  avail. 

Mr.  Robert  Ntlson,  H.M.  Electrical  Inspector  of  Mines, 
attended  the  inquest,  and  expressed  the  opinion  that  the 
accident  was  primarily  caused  by  bad  contact  between  the 
live  parts  of  the  connector  and  the  contacts  for  the  latter  at 
the  coal-cutter.  In  cases  of  bad  contact  an  electric  arc  is 
formed,  and  Mr.  Nelson  thought  that  such  an  arc,  spreadirg 
to  the  side  of  the  machine,  had  made  the  whole  machine 
frame  "live,"  and  that  the  youth  Gillies  received  the  fatal 
shock  from  the  haulasre  rope,  which  was,  of  course,  in 
electrical  contact  with  the  machine.  The  question  arose  as 
to  why  the  coal-cutter  machine  was  not  earthed  properly. 
Early  in  March,  fully  three  months  before  the  accident,  a 
new  code  of  electricity  rules  was  established  for  coal  mines. 
One  of  these  rules,  8  («),  requires  the  coal-cutter  frames  to 
be  earthed  for  the  safety  of  persons  operating  them.  Such 
an  earth  connection  was  not,  prior  to  the  above  date,  com- 
pulsory ;  there  appears  to  have  been  ample  time  to 
allow  of  the  new  regulation  being  complied  with,  for  there 
was  already  an  earth-wire  laid  at  the  gate-end,  and  this 
could  easily  have  been  extended  to  the  machine  frame.     Had 


the  matter  promptly  received  the  attention  of  the  manage 
ment,  and  had  the  safeguard  of  an  earth  connection  been 
provided,  the  accident  would,  no  doubt,  have  been  avoided. 
The  verdict  was  "  Accidental  death,"  hut  the  jury  added  that 
it  would  have  been  better  had  the  earthing  been  carried  out 
more  expeditiously. 

Of  the  non-fatal  accidents  by  electricity,  five  occasioning 
injury  to  six  persons  occurred  on  the  surface,  and  five 
causing  injury  to  five  persons,  underground.  Of  the  five 
surface  accidents,  four  happened  to  electricians  or  persons  in 
charge  of  apparatus.  Two  of  the  underground  ones  were 
caused  by  persons  making  contact  with  defective  cables, 
another  being  due  to  a  worker  accidentally  falling  with  his 
hand  on  terminals  while  a  controller  case  was  open  for 
the  purpose  of  examination. 

In  addition  to  these,  "  electricity "  was  said  to  be  the 
cause  of  an  underground  fire,  but  this  was  rather  dve  to  the 
presence  of  injlammahle  material  m  a  motor  hovse  than  to 
the  actual  use  of  elertricity.  A  breakdown  had  occurred 
at  the  commutator  of  the  motor,  and  if  there  had  been  no 
inflammable  material  in  the  neisrhbourhood  of  the  motor,  or 
if  the  live  parts  of  the  l^tter  had  been  completehj  enclosed,  in 
all  probabiUty  there  would  have  been  no  dangerous  occur- 
rence to  report. 

(To  be  continued.) 


The  Electric  Treatment  of  Banxite.— Of  the  pro- 
ducts of  the  treatment  of  the  mineral  bauxite  by  means  of  the 
electric  furnace,  apart  from  aluminium,  corundum  ranks  as  the 
most  important.  It  is  used  for  polishing  purposes  under  a  variety 
of  names  and  in  various  formt. — emery  wheels,  polishing^  stones, 
&c.  The  industry  was  started  in  Bohemia,  but  is  now  chiLfly 
prosecuted  in  Francr,  where  the  La  Bathie  works  have  a  capacity 
of  3,000  H  P  ,  and  in  the  United  States,  where  a  factory  of  a  capa- 
city of  3  600  HP.,  derived  from  the  Niagara  Falls,  turns  out 
16,000  tons  a  year.  In  the  eltcTic  furnace  b«uxite  undergoes  many 
transformations.  By  fusion,  together  with  purifi^  ation  by  reduc- 
t'on  more  or  less  complete,  the  whole  series  of  aluminous  abrading 
materials  are  obtained  ;  the  las':  stage  is  pnre  alumina,  used  for  the 
manufacture  of  aluminium.  The  reducing  treatment  may  even 
result  in  yielding  complex  alloys,  and,  lastly,  aluminium  and  car- 
bide of  aluminium.  This  carbide,  which  is  found  in  many  com- 
binations, is  eeoentially  harmful  to  all  these  products,  in  which  it 
leads  to  a  rapid  dis-imegration  on  conta<it  with  damp  air.  The 
reduction,  made  in  an  atm  'sp'aer«  of  nitrog-en  by  m»an8  of  lorg 
rotary  furnaces,  furnishes  nitride  of  aluminium,  a  very  interei-ting 
new  industrial  product  ;  treated  with  an  alkaline  suhition  it  is 
decomposed  into  Falta  of  ammonia  and  pure  alumina.  The  profit 
obtained  from  thfl  salts  of  ammonia  lesFens  proportionately  the  co&t 
of  tae  production  of  the  alumina,  and  consequi-ntly  allows  of  the 
producti'>n  of  aluminium  at  a  touch  lower  price. — Bulletin  de  la 
Societe  Internationale  des  Electriciens, 


TABLE    SHOWING    AGGREGATE    ELECTRICAL    HORSE-POWER    IN    MINES    IN    THE 

UNITED    KINGDOM. 


No  of 
mines. 

Siir 

face. 

Und  rgiound 

Winding. 

VenUla- 
ti  m. 

Hau'age. 

Coal 
washingo 

M'scel- 
lantout. 

Total. 

Haulage. 

Pumping. 

Portable 
macbiutiy. 

Misoel 
Uu.  ous. 

T.til. 

scieeiiipg. 

No.  1  District  : 

Scoflaad 

290 

1,666 

2,363^ 

2,527 

5,513 

6,944i 

19,014 

22,8l3i 

36,1431 

17,367 

3,018J 

79,343 

No.  2  District : 

Newcastle  -  on  - 

Tyne 

111 

3,1.59 

4,402^ 

2,333 

3,318 

5,511 

18,723i 

ll,361i 

13,128i 

l,627i 

2,309J 

28,427 

No.  3  District : 

Durham 

145 

2,149 

6,224 

3,748 

6,080 

9.409 

27,610 

15,918 

17,988 

1,550 

700 

36,156 

No.  4  District : 

Yorkshire     and 

Nortti    Midland 

317 

657 

3,917^ 

2,088 

16,835 

18,729 

42,257i 

24,132 

11,880 

7,250 

2,353 

45,615 

Nj.  6  District : 

Manchester  and 

Ireland 

73 

110 

830 

246 

1,167 

2,052J 

4,405i 

2,666 

3,097| 

234 

437 

6,434f 

No.  6  D. strict: 

Lvcrpnol     and 

Norrh  Wales  ... 

82 

25 

i,nu 

255 

1,304 

1,309 

4,004J 

5,686 

4,132J 

409 

820i 

11,048 

No.  7  D  strict : 

Sor.th  Wales  ... 

286 

16,129,V 

ll,299i 

11,696 

7,075.i 

2t7lM 

70,911f 

32,733J 

43,638^ 

926 

l,183i 

78,481  i 

No.  8  District  : 

Midland     and 

Southern  Coun- 

ties       

121 

— 

715 

861  i 

2,270 

3,309. J 

7,162 

14,71.JJ 

14,309J 

1,674 

48fA' 

31,162i 

Total 

1,426 

2  ',8i).iJ 

30,893^ 

23,76lJ 

43,669i 

7l,976i 

194,088^ 

130,025 

144,3l8i 

3l,03;J 

11,28()J 

3l6,667i 
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THE    ART    OF    TRAVELLING. 


By  S.  WALLACE  WILKINS. 


Recekt  corrcspondfnce  in  the  Elkctrical  Review  hae 
suggested  that  the  functions  of  that  inuch-abuKed  man,  the 
commercial  traveller,  are  misunderstood,  both  by  emplojtra 
and  buyers.  The  scope  of  travellers  varies  remarkably  in 
different  trades.  The  methods  adopted  by  a  man  selling 
drapers'  goods  would  be  useless  if  employed  in  selling  agri- 
cultural macjiinery.  The  difference  between  trades  lies  in 
the  number  of  articles  sold.  Where  the  quantity  is  great, 
the  goods  are  kept  in  stock  ;  the  trade  is  wholesale,  and  the 
traveller  deals  in  bulk  with  a  recognised  clientele.  Where 
the  quantity  is  small,  tlie  goods  go  direct  from  manufacturer 
to  mer  through  an  intermediary,  who  does  not  handle  them. 

In  selling  bulk  goods  to  stock-holders,  business  capacity 
and  personality  are  the  qualities  most  valuable  in  a  traveller. 
The  capacity  for  making  friends  and  pleasing  them  is  fore- 
most. He  need  know  little  of  his  goods,  they  need  be  little 
more  than  paper  expressions  to  him. 

In  selling  specialised  articles  technical  knowledge  is  before 
all  things  necet-sary. 

The  electrical  trade  generally  covers  many  trades  with 
totally  different  characteristics.  Electric  lamps  aLd  wiring 
sundries  have  been  sold  very  successfully,  in  the  writer's 
experience,  by  drapers'  travellers.  They  come  under  the 
head  of  bulk  supplies,  and  although  working  knowledge  of 
their  manufacture  is  distinctly  an  advantage,  it  can  be  dis- 
pensed with. 

However,  the  sale  of  these  articles  is  confined  to  a  few 
firms.  The  traveller  with  whom  we  are  most  concerned  is 
the  seller  of  specialised  articles.  It  is  in  this  department 
that  talent  is  called  for,  and,  unfortunately,  is  not  foith- 
coming. 

Q'he  theory  of  buying  and  selling  entertained  by  most 
people  not  in  business  is  that  the  buyer  becomes  acquainted 
with  goods  by  perusing  advertisements,  then  obtaining  com- 
petitive prices  through  the  post,  and  placing  his  order  with 
the  lowest  tenderer.  The  traveller,  in  this  scheme  of  things, 
is  a  nuisance  ;  he  is  an  importunate  interloper,  endeavouring 
to  upset  the  even  tenor  of  business  competition  by  his 
persuasive  arts. 

Practice,  on  the  contrary,  makes  the  traveller,  if  he  le 
wortby  of  the  name,  the  most  important  agent  in  the  trans- 
action. He  is  invaluable  to  the  buyer  for  the  information  he 
is  able  to  give,  and  as  the  responsible  party  to  see  the  con- 
tract carried  out  to  the  customer's  liking.  He  is  invaluable 
to  his  principals  for  information  of  another  character  which 
he  brings  both  before  and  after  the  business. 

Let  us  define  "  traveller,"  The  man  who  pays  a  call — if 
indeed  an  interview  be  granted— to  keep  the  name  of  his 
firm  before  the  possible  purchaser  is  not  a  traveller  ;  he  is  a 
waster.  Abolish  him,  by  all  means  ;  a  page  in  the  Electrical 
Review  costs  less  and  does  more.  A  traveller  that  is 
worthy  of  the  lame  does  not  call  fur  orders.  lie  is  a 
diplomatist.  He  is  out  for  information,  to  find  where 
business  is  going,  the  special  wants  of  the  purchaser  requir- 
ing attention,  and  what  steps  have  to  be  taken  to  get  his 
firm  favourable  consideration  He  introduces  the  jersonal 
touches  with  negotiations  that  just  remove  the  transaction  out 
of  the  groove  of  relentless  bargaining.  He  arranges  the  call 
of  his  managing  director  on  the  right  person  at  the  right 
time.  He  sees  that  the  way  of  the  purchaser  is  made 
smooth.  Sometimes  he  finds  out  what  the  other  fellow's 
piice  is— but  tells  this  not  in  Gath.  When  it  comes  to 
placing  the  actual  order  he  is  not  wanted  any  more,  he  is 
above  such  clerical  details — his  woik  is  done — and  he  is 
nursing  his  next  job. 

Such  men  are  ambassadors  of  commerce.  They  act  as 
their  firm's  anteniue,  to  keep  the  works  up-to-date  and  the 
latest  requirements  of  the  market  before  the  managers,  and 
to  ascertam  where  their  firm's  goods  fall  short  of  new 
standards.  Such  men  get  valuable  information  out  of  a 
casual  conversation  with  a  station  engineer  without  the  latter 
being  aware  that  he  has  said  anything.  He  will  get  equally 
valuable  information  sometimes  out  of  the  office  boy.  If  he 
can  clinch  a  transaction,  and  come  away  with  the  order,  so 
much  the  better,  but  if  he  regards  that  as  his  primary  duty, 
he  is  not  a  first-class  representative,  and  he  is  likely  to  waste 


a  great  deal  of  valuable  time.     If  be  is  yi/'^'^'i  >.r  ti 

Dtss  he  brings  in  hin  pocket,  he  mill  iben  ^^ 

certaintieH,  and  nef^lect  Lis  uiicertaii.tieii. 

This  class  of  man  must  know  hU  ^D^  ;•:  i,  ard  Le  n.u«t 
be  a  man  of  education.  He  i«  b*-»t  sjpphtd  from  the 
class  of  premium  a|>prenticef,  after  a  few  jeam'  mature 
experience,  but  men  wiib  a  jjersonahly  w  ><].     It 

is  a  great  mistake  to  send  men  round  whw  ai.:  .^i  a  lower 
social  grade  than  those  on  whom  they  call.  A  man  can  easilr 
stoop,  bat  he  cannot  increase  his  stature. 

It  must  not  V>e  forgotten  that  the  principal  aim  ot  lUe 
repre<*entative,  from  the  manufacturer's  point  of  view,  is  to 
lift  each  transaction  as  far  as  po6sibIe  cat  of  the  "  lowett 
tender  "  stage.  Roughly  speaking,  businees  that  gtes  to  tbe 
lowest  price  out  of  a  d('Zen  is  no  g'^ni  to  anyf)ne.  It  is  like 
throwing  a  bone  to  the  dog?.  All  the  dcps  tet  manled,  and 
the  one  that  gets  the  bote  LoS  a  sorry  meal.  1  be  pnrcba«rr  is 
usually  also  to  be  pitied.     Instead  of  a  cons<  job.  he 

gets  as  little  as  his  suppliers  can  give  him  to  o.^  ^, ..«;,  of  ibe 
law  courts. 

There  are  always  points  in  which  each  cnstomer's  require- 
ments call  for  son  ething  special.  It  is  the  tra\  "  '-  ' 
to  cater  for  these  minor  eml>ellishments,  which  n  ^,  .  ,.  .i 
contract.  Th«  re  are  always  points  in  which  tbe  traveller's 
mnke  of  goods  is  suferior  to  others  fcr  the  particular  j<  b  in 
hand.     It  is  the  traveller's  duty  to  emphasise  thr-   -■-•;. 

The  traveller's  calling  in  the  electrical  frg  i  .    ard 

allied  trades  is  an  exacting  one,  in  which  a  gentleman,  with 
moie  than  average  brains,  is  required.  To  the  detriment 
of  the  trude  as  a  whc'le,  too  few  of  ^uch  are  employed. 

In  a  liumVer  of  firms  the  job  of  traveller  is  a  srrt  of 
"Chiltern  Hundreds"  for  anyone  who  has  turned  out  & 
failure  in  another  capacity.  An  unsuca-ssful  mat  ager,  a 
discontented  clerk,  a  redundant  shown  ona  hand,  the 
managing  director's  importunate  wife's  cousin — all  sfe 
dumped  down  to  try  their  hand  at  travelling.  This  is  tbe 
type  of  man  who  "  leaves  hid  card,"  and  helps  to  swell  tbe 
transit  companies'  dividends. 

The  firms  who  regard  travelling  as  a  most  serious  and 
trustworthy  job,  who  map  out  th<  ir  business  campaign  under 
a  responsible  director  with  a*^quahfied  stafiF,  and  who  con- 
sider the  travelling  staff  as  forming  tbe  necessary  lipk 
between  the  publicity  campaign  and  tbe  shop««,  will 
econtmise  on  their  selling  expenses,  and  secure  greater 
efficiency.  The  publicity  manager  ha-*  row  come — the 
director  of  travellers  and  outside  organiser  is  in  most  cases 
yet  to  be  created. 


AMERICAN    METHODS    ARE    NOT 
SUITABLE      FOR       BRITISH       CONDITIONS. 


By  a.  HUGH   SEABROOK. 


This  has  been  a  generally  accepted  statement  made  on  tbe 
authority  of  tlwse  who  h>ive  never  tried  such  metln  ds,  atd 
has  bt  en  almost  universally  blessed  by  tbe  tecbuicul  tltc- 
trici.l  Press. 

As  sound  advice,  I  have  never  agreed  with  it.  but  finding 
myself  in  a  minority  of  about  one  it  fceinud  futile  to  labcur 
in  opposition  to  general  opinion. 

Now,  I  wonder  how  many  electrical  m^n  have  carefully 
a>id  thoroughly  read  the  accuints  of  the  prcxe* dings  htui 
conferences  o^  the  recent  annual  meeting  and  Exhibition  of 
the  British  Commercial  Gas  Asswiation. 

1  have  read  practically  every  word,  I  have  visited  the 
Exhibition  seveial  times  and  have  had  discussions  wiib  the 
organisers,  and  what  do  I  find  ?  This  :  that  I  cannot 
detect  any  difference  between  the  prinoipl-s.  practi<es.  argu- 
ments atid  advice  of  those  gas  men  and  those  of  the  fore- 
most American  cimmercial  electrical  development  men  with 
whom  I  have  also  had  discussions,  and  the  proceedings  of 
whose  cx)nfeteiu es  I  have  read. 

Principles  which  are  scouted  in  the  British  electrical 
industry  are  being  taken  hold  of  with  both  hands  by  tbe 
Biitish  gas  itidusiry. 

One  hears  and  reads  of  the  most  eminent  gas  men  of 
to-day  teiling  their  audiences  that  gas  supply  is  a  matter  of 
salesmanship,  and  salesmanship  alone. 
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They  urge  the  discarding  of  the  "  canvasser  "  and  advo- 
cate the  employment  of  highly  paid,  well  educated  and 
intelligent  gas  salesmen. 

They  urge  that  the  man  who  can  sell  is  worth  more  than 
the  man  who  merely  makes  :  that  the  salesman  should  be 
paid  at  as  high  and  higher  rates  than  the  engineer  ;  that 
every  gas  undertaking  should  run  a  gas  sales  department, 
and  that  the  satisfaction  and  convenience  of  the  consumer  are 
of  all  importance.  Every  speech  (and  these  were  made  by 
gas  engineers,  managers,  chairmen  and  directors,  as  well  as 
tho3e  representing  the  purely  selling  staff)  was  on  sales 
denartments,  publicity  development,  education  of  the  public 
and  demonstrations  of  gas  appliances. 

The  note  of  keen  enthusiasm  was  strikingly  significant, 
such  enthusiasm  as  we  in  the  British  electrical  industry 
know  nothing  of,  and  pour  contempt  upon. 

From  the  point  of  enthusiasm  1  could  hardly  believe  I  was 
not  at  a  convention  of  the  National  Electric  Light 
Association  of  America. 

Now,  the  electrical  man  who  believes  the  statement 
forming  the  subject  of  this  article  will  say:  "Oh  yes,  of 
course  they  know  it  (gas)  is  a  dying  industry,  and  only  by 
such  artificial  boosting  can  they  keep  it  alive."  Well,  then, 
I  will  ask  him  why  does  the  American  electric  supply  industry 
adopt  precisely  the  same  methods  in  a  new  country  where  there 
are  many  towns  where  gas  does  not  exist  at  all,  and  where 
it  has  not  nearly  the  hold  on  the  public  that  it  has  here  ? 

There  (U.S.)  it  is  most  certainly  not  a  case  of  boosting 
up  a  dying  industry  suffering  from  the  competition  of  a 
superior  agency.  No,  it  is  because  the  so-callted  American 
methods  mean  increased  prosperity  owing  to  the  rapidly 
increased  business  they  result  in. 

To  run  a  "  Sales  Department "  in  the  British  electrical 
supply  business  is  even  to-day  infra  dig. ;  it  indicates  that 
the  management  responsible  for  inaugurating  it  is  displaying 
an  indecent  entliusiasm  which  should  never  be  allowed  to  be 
noticeable.  Even  the  big  electric  supply  companies  only 
inaugurate  sales  departments  furtively,  and  jump  if  anyone 
suggests  that  they  are  really  trying  to  increase  sales  in  their 
areas. 

Don't  let  electrical  men  in  this  county  adopt  the  ostrich- 
like method  of  depreciating  this  increasing  enthusiasm  in 
thergas  industry  !  Don't  think  that  these  gas  men  do  not 
actually  believe  that  they  have  a  commodity  to  sell  that  is 
better  in  every  way  than  any  competitor  ! 

They  do  believe  in  it,  and  therein  lies  the  seriousness  of 
their  competition.  One  cannot  talk  to  any  prominent  gas 
man  for  five  minutes  and  not  realise  this.  The  trouble  is 
that  we  do  not  believe  in  electricity  as  our  American  elec- 
trical cousins  do,  and  as  our  competitors  believe  in  gas. 

Look  at  our  Association  and  Institution  discussions  for 
examples  of  this  blatant  and  unashamed  scepticism  in  regard 
to  electricity  and  its  possibilities.  Do  you  ever  read  any- 
thing like  it  in  the  gas  journals  at  home,  or  the  electrical 
journals  abroad  ?  Those  industries  would  not  tolerate  it 
for  a  moment.  With  all  the  multitudinous  weakuesess  in  the 
armour  of  our  gas  competitors,  they  take  very  good  care 
not  to  expose  them  ;  how  it  is  done  is  remarkable. 

We  have  the  purest,  therefore  the  best  and  most  hygienic 
agency,  and  we  seem  to  endeavour  to  hide  its  advantages 
from  the  public  and  spend  our  spare  time  in  publicly  dis- 
cussing imaginary  defects  which  do  not  exist. 

There  is  another  parallel  between  the  American  electrical 
and  British  gas  industries.  It  is  in  a  direction  unstudied, 
misunderstood  and  sneered  at  when  mentioned  in  electrical 
circles  here.  I  refer  to  the  close  attention  given  to  the 
human  element  in  i\i&  personnel  of  the  employes. 

Both  industries  pay  an  increasing  regard  to  welfare  work, 
contentment  of,  and  improved  conditions  for,  workpeople, 
their  proper  feeding,  housing,  and  so  on.  A  great  deal  of 
time  is  given  up  to  the  consideration  of  these  subjects,  and 
they  are  well  worth  it.  They  result  in  the  best  work  being 
obtained  from  employes. 

An  increase  in  the  efficiency  of  staff'  and  workpeople  has 
an  enormous  beneficial  effect  upon  an  industry. 

Do  you  ever  hear  the  suV)ject  mentioned  in  electrical 
circles  here  ?  The  only  efficiency  talk  we  hear  of  is  a  fraction 
of  1  per  cent,  improvement  in  the  steam  consumption  of  a 
turbine  at  an  altogether  disproportionate  risk  and  expendi- 
ture of  money. 


I  wonder  when  we  shall  realise  that  such  things  are  as 
nought  compared  to  the  effect  of  a  bigger  business,  and  a 
very  slight  increase  (obtainable  at  almost  negligible  cost)  in 
the  personal  efficiency  of  staff  and  workpeople. 

It  is  fairly  well  known  that  British  gas  companies  lead 
the  world  in  the  successful  application  of  co-partnership 
principles,  and  iVmerican  electric  supply  men  are  following 
closely  upon  their  heels. 

It  may  surprise  electrical  men  here  to  know  that  these 
industries  have  standing  committees  who  deal  solely  with 
these  questions. 

I  have  kept  silent  for  some  years  on  the  question  of 
American  methods  in  regard  to  electricity  supply,  because 
I  was  always  met  with  the  scornful  objection  that  such 
may  be  all  very  well  there,  but  would  never  go  down  with 
the  British  public. 

I  have  found  that  they  "  went  down  "  very  wall  with  the 
diverse  specimens  of  British  public  with  whom  I  have  had 
to  deal,  and  now  that  I  see  another  great  industry  applying 
them  with  unqualified  success,  I  think  it  time  to  suggest 
that  it  may  be  worth  the  while  of  our  very  superior  industry 
to  look  into  them. 

I  was  delighted  to  read  Mr.  Vernier's  spirited  address 
to  the  Newcastle  Section  of  the  I.E.E.  I  believe  we  require 
a  few  such  thorough-going  pessimists  (pessimists,  not  in 
regard  to  the  possibilities  and  prospects  of  the  industry,  but 
men  wholly  discontented  with  present  progress)  to  scourge, 
irritate  and  abuse  all  (and  there  appear  to  be  many)  who  are 
disposed  to  be  satisfied  with  the  present  state  of  things. 

The  following  hinges  on  an  interesting  portion  of  Mr. 
Vernier's  address.  The  enlightened  and  successful  business 
methods  in  vogue  in  the  American  electrical  and  British  gas 
industries  invite  still  further  thought,  and  one  then  realises 
that  in  America  municipal  electrical  undertakings  are  hardly 
known,  and  of  the  British  gas  authorities,  by  far  the  largest 
(they  are  actually  the  largest  in  the  world)  are  the  London 
gas  companies. 

In  both  countries  there  are  a  few  men  at  the  head  of  each 
industry  personally  controlling  millions  of  capital,  unfettered 
by  either  State  or  municipal  red  tape  and  restrictions,  free 
to  spend  money  in  development,  able  to  engage  the  best 
brains  the  countries  can  produce,  and  "  big  "enough  to  dictate 
to  their  respective  industries  what  is  best  for  them  to  do. 

By  force  of  example  and  financial  weight,  and  not  by  any 
means  omitting  high  personal  ability,  what  men  like  Insull 
and  Gilchrist  say  to  the  American  electrical  industry  that 
industry  does,  and  does  to  its  continual  advantage. 

Similarly,  that  which  Sir  Corbet  Woodall  tells  the  British 
gas  industry  to  do,  it  likewise  does,  also  immensely  to  its 
advantage. 

Take  the  case  of  the  inability  of  municipal  trading  under- 
takings to  subscribe  to  a  co-operative  publicity  campaign  ; 
municipal  electrical  men  have  grumbled  and  complained,  for 
more  years  than  one  cares  to  remember,  that  they  are  unable 
to  form  a  central  publicity  organisation  to  educate  the 
public  to  the  advantages  of  the  uses  of  electricity. 

Now,  what  happens  when  the  gas  industry  gets  up  against 
the  same  problem  ? 

Mr.  Goodenough  (you  can  see  the  shadow  of  Sir  Corbet 
Woodall  behind  him)  immediately  goes  straight  to  the 
President  of  the  Local  Government  Board  and  gets  an 
arrangement  made  whereby  municipal  gas  undertakings  can 
subscribe  in  effect  to  the  British  Commercial  Gas  Association 
funds. 

Why  have  municipal  electrical  undertakings  been  unable 
to  get  the  same  privilege  ?  Simply  because  we  are  nearly 
all  municipal,  which  is  the  same  thing  as  saying  that  we 
are  each  self-contained,  limited  by  parochial  boundaries, 
and  parochial  ideas,  and  have  no  sense  of  combination,  conse- 
quently we  have  no  "  big  "  man,  and  finally,  and  most  im- 
portant, the  municipalities  who  do  poi^sess  electrical  supply 
undertakings  are  not  sufficiently  enamoured  of  them  to  wish 
to  further  increase  their  spheres  of  influence. 

Do  you  suppose  that  if  this  were  not  so,  the  Associa- 
tion of  Municipal  Corporations  could  not  get  any  such 
powers  at  any  moment  ? 

The  attitude  of  this  Association  is,  to  all  intents  and  pur- 
poses, not  only  apathetic,  but  even  opposed  to  any  further 
facilities  being  granted  to  municipal  electrical  undertakings 
to  increase  their  business. 
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We  have  no  such  men  here  aa  Insull  and  Woodall,  because 
we  are  manicipalised  ;  the  convener  of  the  Electricity  Com- 
mittee of  such  an  important  city  as  Glasjrow  has  not  as 
much  power  as  a  chairman  of  a  small  electric  su{)ply  com- 
pany. He  hag  actually  no  power  at  all  as  regards  the 
industry 

He  cannot  talk  with  the  power  of  millions  sterling,'  to  back 
up  what  he  says.  He  can  only  try  and  persuade.  Only 
money  talks.  Goodness  knows  what  can  be  done  except 
persistent  agitation,  but  there  is  one  feeble  stray  ray  of 
hope. 

It  is  within  the  bounds  of  possibility  that  the  London 
County  Council  may  be  induced  to  bring  about  a  consolida- 
tion of  London  electric  supplies  in  the  near  future,  and  may 
further  be  induced,  while  retaining  a  certain  amount  of 
control,  to  arrange  with  a  powerful  commercial  organisation 
to  operate  the  immense  undertaking — not  only  the  genera- 
tion of  electricity,  which  is  of  comparatively  small  import- 
ance, but  the  distribution  and  selling  of  electricity  as  well. 

In  view  of  the  present  foolhardy  craze  for  nationalisation 
and  municipalisation,  it  is,  as  I  have  said,  only  a  faint  hope. 
But  it  is  the  sole  hope  in  this  country  of  raising  an  elec- 
trical equivalent  of  Insull  or  Woodall,  who  can  talk  with 
the  necessary  financial  weight  behind  him  and  lead  the 
whole  British  electrical  supply  industry. 

He  need  not  be  a  techuical  man  any  more  than  are  the 
two  men  I  have  mentioned,  in  fact,  a  non-technical  man 
might  be  a  distinct  advantage.  One  can  see  a  few  men 
— and  only  a  very  few — leading  other  great  industries  t' 
success  whom  one  would  like  to  see  leading  the  Briti&L 
electrical  supply  industry. 

If,  however,  the  more  than  probable  happens,  and  we  get 
a  London  County  Council  manacrement,  it  seems  to  me  that 
the  last  ray  of  hope  will  be  gone  of  ever  building  up  a  great 
supply  indust-y  in  this  country.  Such  a  management  could 
never  negotiate  railway  supplies,  for  instance,  because  such 
negotiations  are  generally  arranged  financially  in  such  a  way 
that  no  municipal  management  could  conduct  them  ;  apart 
from  that,  rail^vay  companies  are  not  likely  to  go  to  a 
municipal  electrical  supply  for  their  power,  knowing  as  they 
do  that  such  a  management  has  to  respond  to  political 
changes  and  influences. 

Without  railway  supplies.  Consolidated  London  electrical 
supply  cannot  obtain  the  diversity  of  load  required  to  attain 
the  lowest  general  prices  of  energy.  As  it  is,  many  of  the 
railway  supplies  are  already  lost  to  the  general  London 
business  for  50  years,  because  so  many  of  the  companies 
have  installed,  and  are  installing,  their  own  power  plants. 
This  is  unfortunate  for  two  reasons,  one  being  that  these 
plants  will  perpetuate  for  many  years  the  destruction  of  the 
by-products  of  coal  by  burning  it  on  boiler  grates,  whereas  it 
is  of  vital  importance  to  the  country  that  these  by-products 
should  be  preserved,  and  only  gas-fired  boilers  or  gas-driven 
turbines  (which  will  assuredly  be  developed  in  the  near 
future)  used  for  the  generation  of  electricity. 

The  second  reason  is  that  such  pover  plants  will  also 
perpetuate  for  many  years  the  generation  of  electricity  in 
London,  whereas  that  operation  should  in  the  future  be 
carried  out  only  in  the  coalfields  of  Warwickshire  and  Kent 
by  the  above-mentioned  means  and  energy  transmitted  to 
London  by  high-pressure  overhead  transmission  lines,  fenced 
in  like  railway  tracks  and  skirting  the  intermediate  towns. 

The  cost  of  freight  is  continually  increasing,  due  to 
increased  wages  and  so  on,  whereas  the  art  of  constructing 
and  maintaining  very  high-pre-sure  aerial  lines  is  so  mnoh 
better  understood,  resulting  in  decreased  cost  per  1,000  kw. 
per  mile,  that  I  am  not  certain  that  even  at  the  present 
moment  the  balance  may  not  be  in  favour  of  electrical  trans- 
mission as  against  coal  carriage. 

How  could  the  London  County  Council  take  upon  itself 
a  task  of  such  magnitude  and  responsibility,  necessitating 
the  purchase  and  operation  of  several  coal  mines  and  many 
auxiliary  operations,  each  in  itself  a  large  technical 
business  ? 

If  the  County  Council  retains  the  business,  we  shall  not 
get  our  "  big  "  electrical  supply  man,  so  badly  needed  to  lead 
the  industry,  and  we  shall  potter  along  with  the  old  ideas 
which  go  no  further  than  a  generating  station  at  Barking 
for  bulk  supplies,  leaving  the  present  muddle  and  mixture 
of  distribution  to  go  on  indefinitely. 


I    am   afraid   at  first  sif^bt  it  maj   tj"^'-  thnt  I  hare 
wandered  far  from  the  subj«r;t  of  my  art;  yet  I  do 

not  think  I  have  in  reality,  becaosc  I  think  ibai  American 

electrical   men,  if  U' ' --  '   ^  ■■    Bute    or    mojiidp«litj. 

would   tackle  the   J.  ^         .a   much    on    the    luiet 

I  have  indicated. 


AN    ELECTROSTATIC    OSCILLOGRAPH. 


At  a  meeting  of  the  Physical  SociErY  oi-  Loxoos,  on  Ootober 
2Uh,  a  paper  on  "An   Electro«tatic  Odcilloerapli,''  by  IfaEMU  H. 

Ho  and  S.  Koto,  waa  read  by  the  latt«r. 

The  paper  dcBcnbeB  an  electroB^atic  oacilloeraph  laitmble  for 
recordine  very  hiph  voltajfe*.  Two  rertical  broDM  atripa  imm 
symmetrically  between  two  parallel  n.etAllic  plates  called  "Held 
platea."  They  are  connected  at  their  lower  enda  by  a  tUk  fibre, 
which  pasaea  under  an  ivory  pulley.  Ad  extremely  email  minor  is 
fixed  to  the  atrip^.  Thia  arrangement  conatitutea  the  ribrator, 
which,  mounted  on  an  ebonite  frame,  ia  immeraed  in  an  oil  bttk. 
To  the  upper  eitremiiea  of  the  strips  are  connected  the  terminala 
of  a  direct-current  voltage  of  abjot  300.  The  alternation  roltaffe 
to  be  reco^d^d  ia  connected  to  the  "field  plate*,"  in  par-Uel  with 
which  there  are  two  oil  conden«ers  in  seriea.  The  electrical  mid- 
point of  the  direct-current  battery  ia  conntcted  to  a  pgint  bnweoi 
the  condensers. 

The  turning  moment  on  the  stripe  is  proportional  to  the  product 
of  the  momentary  valuea  of  thH  altematiD^-carrent  rolta«re  and  tb« 
direct-current  voltage  so  that  if  the  Utter  is  constant  the  defleetion 
of  the  mirror  accuratt-ly  follows  the  variation  of  the  former. 

Oil  plaja  an  important  part,  not  only  actinfr  a?  a  damping  agent 
and  insulator,  but  increaaing  the  scnsitivenesa  on  accoont  of  it* 
high  dielectric  constant. 

In  cases  where  the  voltage  is  low,  but  the  source  of  energy  ia  so 
limited  that  a  suflficient  current  cannot  be  taken  to  actna'e  the 
ordinary  o.-cillograph,  the  electrostatic  vibrator  may  be  oaed  by 
applying  the  voltage  in  question  to  the  strips  while  the  terminala 
of  a  hitfh-tension  battery,  or  influence  maohine.  are  connected  tc 
the  '■  field  pU'ea."  The  instrument  may  also  be  used  for  recording 
very  small  currents  by  replacing  the  oil  condensers  by  two  exactly 
equal  resiatanoea,  which  are  traversed  by  the  cnrrent. 

In  the  diacossion,  Mb.  A.  Campp.ell  said  it  waa  a  conaidermble 
advantage  to  be  able  to  do  without  high  re»i-t«nce-«.  and  MB.  R.  S. 
Whipple  emphasised  the  commercial  advantage  of  the  inatmment, 
a3  high  resif-tannea  were  very  expensive. 

Mr.  J.  T.  Irwin  said  the  principal  diflBcnlty  with  an  electro- 
stati'j  oscillograph  wa."  that  a  very  high  polarioing  vnltage  waa 
required  if  the  z'ro  was  to  be  stable.  The  author?  had  reveraed 
the  process — using  a  small  polari-ing  voltage  compared  with  the 
alternating-current  voltage.  Hence  it  was  only  when  the  alter- 
nating-current voltage  wax  applied  that  a  change  of  zero  was  pro- 
duced. In  most  cases  this  could  not  be  compensated  beforthand. 
Castor  oil  was  not  suitable  for  use  in  oscill  >graphs,  aa  it  beoame 
acid  and  conducting  under  high  voltages  :  well- filtered  paraffin  had 
not  this  defrct. 

Ma.  6.  L.  Addenbrooke  said  that  if  castor  oil  free  from  doat 
and  moisture  were  usfd  he  did  not  think  oscillograms  with  the 
instrument  would  be  affected  perc3ptibly  by  action  in  the  oil  at  10 
periods  or  higher. 

Prof.  Koto,  in  reply,  said  that  the  deviation  of  the  strips  from 
the  centre  was  a  cause  of  the  change  of  z>ro,  if  a  large  polarising 
voltage  were  applied.  To  suppress  this  effect,  the  authors  made  the 
distance  between  the  two  field  plates,  and  conseriuently  the  distance 
between  the  strips  and  the  plates,  sufficiently  great  to  make  the 
inevitable  slight  deviation  from  the  centre  a  very  small  percentage 
of  the  distance  between  the  strips  and  the  plates,  and  cons«quently 
this  deviation  from  symmetry  would  caase  no  appreciable  "out  of 
balance  "  of  the  forces  due  to  the  polarising  voltage  acting  upon 
the  strips  and  effecting  this  change  of  zero. 


FileetrolTsis    and   .irnioured    (oncrefe. — The    New 

York    correspondent   of    Jfer    ilrkf^chr    6tr  '  hat 

symptoms  are  multiplying  which  tend  to  si.-        _--   .:  ...an 

enthusiasm  for  "  ekyscrajters  "  is  greatly  weakening.  It  is  becom- 
ing clearer  everyday  that  the  mas.-ive  armnnred  concrete  bnildirga 
contain  within  themselves  serious  hidden  dangers,  and  it  is  signifi- 
cant that  a  jury  of  s^n-cialiste  is  now  in  ^  New  York  to 
examine  these  questions  ard  to  elaborate  y.  -  for  the  limita- 
tion of  such  structures.  The  most  serious  ris-k  feartd  inconnetticn 
with  the  skys  -rajier  building  ia  the  electmlysis  of  the  steel  frame- 
\rork  and  the  destruction  of  the  steel  supports  by  the  electric  cnr- 
rent. With  the  unlimited  use  of  electric  installations  in  these 
buildings,  it  is  said,  the  avoidance  of  stray  currents  i»  impot^sible. 
Specialists  in  Chicago  reokon,  after  cloje  invc-tigation.  that  the 
destruction  of  steel  in  a  skyscraper  building  proceeds  at  the  rate  of 
1  lb.  per  hour.  This  statement  is  rather  vague,  and  we  believe 
that  under  normal  conditions  there  is  little  rifk  of  damage  to  re- 
inforced concrete  by  electrolysis,  which  cannot  take  place  except 
in  damp  situations  and  where  stray  cnrrents  have  direct  access  to 
the  reinforcing  rods. 
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NEW    ELECTRICAL    DEVICES.    FITTINGS 
AND    PLANT. 


Benjiuiiin  Steel  Reflectors. 

The  Benjamin  Electric,  Ltd.,  117,  Victoria  Street,  S.W., 
announce  that  they  have  Heveloped  a  ppecial  interior  surface,  whioh 
will  in  future  be  appli^'d  to  all  Benjamin  steel  r^  flectors,  and  which 
is  obtained  by  a  tran^p^rant  coatiuer  which  forms  a  simple  protec- 
tive surface  over  the  aluminium  reflectin?  medium.  Tnia  allows 
refi-^ct.irs  so  treated  to  bfl  cleaned  very  easily,  and  this  surface  will 
be  referred  to  as  the  "  Ezt^kleen  "  rtflectingr  surface;  the  ordinary 
aluminium  surface  shows  depreciation  in  eflBciency  after  a  short 
service,  which  is  due  to  the  dirt  partic-le^,  which  it  is  impossible  to 
remove  as  they  get  into  the  pores  of  the  aluminium. 

The  Saturn  Lamp. 

To  meet  the  demand  for  fitting:*  for  semi-indirect  lig^htine.  the 
Electrical  Engineering  and  Equipmknt  Co  .Ltd.,  of  10!»,  New 
Oxford  Sc,  W.C  ,  have  just  placed  on  the  market  the  "  Saturn  "  lamp. 
This  has  a  number  of  advantages  over  f-imilsr  devices  on  the  market, 
the  principal  one  being  that  the  bowl  and  reflector  are  fitted  with  a 


Tlie  Lighthouse  l?a«H.ator. 

We  illu«trate  in  fi^r.  4  the  Ligrhthouse  radiator,  a  low-priced 
heater,  with  an  easily-renewable  element,  which  is  guaranteed  for 
12  month*. 

It;  is  fiaished  with  a  dead  black  body  and  polished  copper  base 
and  top  ;  the  heating  clement  runs  at  red  heat,  giving  a  cheerful 
glow  throu;<h  the  openings  and  warming  the  air  by  convection. 


FlG8.   1   AND  2. — EXTEBIOK  AND  LOWERING   ARRANGEMENT,  SATUBN  LAMP. 


Fig.  4  —Lighthouse  Radiatob. 


special  automatic  raising  and  lowering  device  similar  to  that 
employed  in  the  firm's  arc-lamp  contact  gears.  This  allows  of  the 
bowl  being  lowered  clear  of  the  lamp  lor  cleaning  purposes,  the 
difficulty  of  cleaning  the  bowl  and  the  risk  of  breakage  of  the  lamps 
being  one  of  the  drawbacks  of  existing  fittings.  The  possibility  of 
lowerin'<  therefl-'Ctor  on  the  centre  stem  also  makes  the  erection  of 
the  fittiog  very  simple  ;  a  further  advantage  is  that  the  centre  stem 
does  not  go  through  the  bottom  of  the  bowl — which  method  of  sup- 
port produces  a  black  spot  immediately  under  the  fitting — but  is 
Bupported  on  chains      Tae  new  lamp  is  illustrated  in  figs.  1  and  2. 

A  KHife-Poi>hing  Machine. 

The  Atlas  Manufacturing  and  Trading  Co.,  of  Revenue 
H.>use,  7  and  8.  P.iultry,  EC,  who  are  the  sole  licensees  for 
its  sale  in  this  country,  on  the  Cjntinent,  and  in  the  Colonies, 
have  recently  put  on  the  market  the  Dilg  Defiance  cutlery 
pilisher — ftn  electrically-driven  machiae  with  a  capacity  of 
800-1,000  koives  an  hour,  and  an  attachment  for  polirihing 
forkn,  &o.  The  machine  is  fitted  with  a  110  or  220 -volt 
motor  geared  to  the  knife  polisher,  which  simultaneously  cleans 


The  heaters,  which  are  manufactured  by  The  Lighthouse 
Radiator  Co.,  Ltd.,  of  Wokine,  and  for  which  Messrs.  P.  L. 
Bvyer  &  Co.,  of  «6,  Victoria  Street,  S.W.,  are  wholesale  agents,  are 
suitable  for  domestic  and  office  use,  and  have  been  supplied  to 
several  leading  supply  authorities. 

Insulated  Lanipholder. 

We  have  rtcpived  from  the  British  Central  ELEcfaiCAL 
Co.,  Ltd  ,  of  Ro-^ebery  Avenue,  E  C,  a  sample  of  their 
latest  pressel  insulated  lampholder.  which  meets  every  requirement 
of  the  Home  Office  Regulations.  la  it  is  embodied  a  simple  push- 
pattern  switch  movement  which  can  be  actuated  with  one  hand, 
thus  reducing  to  a  minimum  the  strain  on  the  flexible  at  the  cord 
grip.  The  switch  consists  of  an  injulating  block  carrying  a  contact 
strip,  which  is  moved  across  a  pair  of  verci  ;al  plinger  terminals  by 
the  push  movement  ;  on  the  other  side  of  the  porcelain  interior 
carrying  these  terminals,  are  the  ordinary  lamp  socket  terminal.'. 


Fig.  3. — Dilg  EiitCiiacAL  UoTLiaiY  Polisher. 

the  sides,  back  and  shoulders  of  the  blide.  An  additional  spindle 
containing  a  grinding  wheel,  buffing  bru^h  for  Kilverwa'e,  and 
a  brush  for  polishing  holl<.w-ware  can  be  attached,  the  complete 
machine  then  occupying  2S  in.  x  13  i  i.  table  space.  The  starting 
Bwicch  is  incorporated  with  the  mo  .or,  and  the  machines  weigh 
roughly  from  M)  to  55  lb.  each.  Taey  are  in  extensi  v  ^te 
hotels,  rescaurantp,  &c.,  and  on  passenger  steamships  n  1 1 )  1 1  t 
of  the  Hamburg- America  Co.  ho 


-.  i 


Fig.  5.— Insulated  Lampholder  with  Push  Switch. 

The  arrangement  is  simple  and  compact,  and  provides  a  smoothly 
working  switch,  while  the  outer  cover  is  fireproof  and  of  robust 
proportions. 

"  Velvediict  "—a  New  Conduit. 

After  continued  experiment,  The  General  Electric  Co.,  Ltd., 
have  been  able  to  put  on  the  market  a  drawn  lube,  similar  in 
quality  and  appearance  to  Boiid-drawn  or  seamleES  conduit,  but  at 
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a  price  very  little  higher  than  that  of  welfled  or  brazed  tabe.  The 
chief  points  of  superiority,  which  have  maintained  the  employment 
of  the  hipher-priced  seamleHs  conduit,  have  been  the  facility  with 
which  it  could  be  bent  or  set  cold,  and  the  freedom  from  internal 
fins  and  burrs,  such  as  are  sometimea  found  in  the  cheaper  tubeu. 
The  processes  employed  in  the  production  of  "  Velvednct  "  entirely 
prevent  the  possibility  of  the  tube  havinjj  any  internal  irregulari- 
ties, and  it  can  be  set  cold  as  easily  as  the  seamleES  tube.  '  Velve- 
duct"  is  stocked  with  both  the  standard  electric  thread  and  craa 
thread,  and  can  be  used  with  all  the  varieties  of  screwed  accessories 
illustrated  in  the  conduit  cataloprue,  issued  by  the  General  Electric 
Co.,  Ltd. 

Edison  Screw  Cap  Lamp. 

The  Edison  &  Swan  Co.,  of  Ponder's  End,  have  recently  intro- 
duced a  miniature  form  of  tungrsten  lamp  with  a  cone-shaped  bulb, 
in  voltapes  from  100  to  125,  and  from  10  to  40  watts.  It  is  a  lamp 
largely  in  demand  abroad,  havinp  a  bulb  of  small  dimensions,  viz., 
1-fJi  in.  diameter,  and  4  in.  overall  lenfjth  approx.,  so  that  a  much 
larper  number  per  standard  case  can  be  shipped,  and  it  has  been 


Fig.  G.— Miniature  Tungsten  Lamp,  with  Screw  Cap. 

sought  after  by  exporters  because  it  effects  a  saving  in  freight.     An 
Edison  screw  cap  is  provided. 

The  company  has  also  introduced  the  "  Royal  Ediswan  "  traction 
lamp,  which  is  made  in  the  popular  small  pear-shaped  bulb,  and 
possesses  great  strength  with  long  life.  The  drawn-wire  filaments 
are  short  and  rigid,  and  withstand  vibration  well  ;  the  lamps  are 
all  carefully  selected  for  series  burning  before  leaving  the  works. 

An  Electrical  Vibrating  Grindstone. 

Messrs.  E.  Siegmund,  of  Zurich,  have  recently  placed  a  novel 
grinding  tool  on  the  market.  This  is  shown  in  fig.  7,  and  differs 
from  the  ordinary  revolving  wheel,  in  that  the  grindstones  are 
given  a  very  rapid  short-stroke  to-and-fro  motion  (vibration)  in  a 
horizontal  plane. 

The  driving  motor  runs  at  1,400  R  P.M.,  and  the  rapid  vibration 


Fig.  7.— Electrical  Vibrating  Grinder. 

of  the  stone  enables  a  very  short  range  of  motion  to  produce  tlie 
necessary  attrition  in  an  astonishingly  short  time. 
'    Provision  for  two  true  grinding  surfaces  is  made — one  for  rough- 
ing and  the  other  for  finishing.     The  stones  are  held  in  position  by 
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INSTITUTION  OF.  ELECTRICAL  ENGINEERS. 


Thr  opening  meeting   of  the  MMion  of  th-  >:   Local 

Skctio.v  wa.H  held  on  Tbnraday,  la«t  week.  »'.  : >I«tropol«. 

Leeds,  and  took  the  form  of  an  inaugural  addroH  bj  the  chairmaii 
(Mii.  W.  B.  Woodhocse),  followed  by  a  amokini;  oonoert.  There 
was  a  very  ]&Ti:e  attendance  of  the  members.  The  foUovinir  is  mi 
abstract  of  the  addreaw  :  — 

The  valuable  properties  and  conatitnenta  of  coal  are  maoy  ;  in 
addition  to  the  heat  derived  from  its  comba«tion  there  may  be 
obtained  ammonia,  tar,  pitch,  creoeote.  oeDT.->].  cyan'sp-  -'liphiir 
compounds  and  other  producta.     The  vaiae  of  these  pro- 

ducts is  enormous  and  the  process  of  bnmini;  coal  in  r."  nw  ctate 
wastes  them  entirely.  The  men!:  inefficient  use  made  of  eotd  m  to 
bum  it  in  the  domestic  fireplace.  When  conaamed  ander  ateMD 
boilers  and  utilised  to  produce  eteam  power,  the  case  ia  little  better  ; 
the  best  modern  practice  accounts  for  only  I.'  per  cenL  of  the 
heat  energy  and  the  average  practice  for  not  more  than  one-half 
of  this. 

The  heat  value  of  a  ton  of  coal  is  seme  30  million  heat  onit*.  If 
it  is  burnt  to  produce  electricity,  there  its  value  ends  :  if  it  k 
distilled  in  the  manner  adopted  by  gas  engineers  some  20  per  cent. 
of  the  heat  energy  is  made  available  in  the  gas  produced,  and  ■ome 
60  per  cent,  left  in  the  resultant  coke,  bat  in  addition  tar. 
ammonia,  and  other  valuable  products,  are  released. 

The  published  figures  of  the  costs  and  receipts  of  a  large  ?•■ 
worka  are  instructive.  The  cost  of  manufacture,  excluding  capital 
charges,  amounts  to  22S9d.  per  1  <'<m)  cb.  ft.  of  gas  made.  The 
receipts  consist  of  : — 

Gas         25'."-.'id.  per  l.Cno  cb.  ft.  of  gas. 

Coke      ...         ...       7'4t>d.        ,,  ,,  ., 

Tar         203d. 

Ammonia  ...       2'37d.         „  ., 

These  figures  are  sufficient  evidence  of  the  value  of  the  prooev 
adopted.  The  process  of  distillation,  while  giving  a  maximom 
yield  of  gas,  does  not  make  the  beat  possible  use  of  the  cx»L 
In  view  of  the  demands  for  the  various  coal  products,  it  is  obviona 
that  there  may  be  room  for  variation  of  the  method  of  carbonisa- 
tion dependent  on  the  relative  values  of  and  market*  for  the 
various  products. 

The  development  of  the  principle  of  carbonisation  on  broader 
lines  has  come  from  the  needs  of  the  iron  and  eteel  trades,  the 
largest  users  of  coke.  Furnace  and  foundry  coke  in  the  past  was 
produced  in  bee-hive  ovens,  wastefuUy  :  -the  evolution  of  the  by- 
product oven  hafi,  however,  changed  all  this,  and  now,  in  addition 
to  producing  coke  for  the  ironmaster,  the  mining  engineer  prodoccs 
gas,  tar,  ammonia,  benzol  and  other  valuable  tsubetatces,  and  so 
makes  efficient  use  of  the  raw  material,  including,  incidentally,  a 
greater  yield  of  coke. 

Whatever  process  is  adopted  for  the  extraction  of  the  valuable 
products  from  coal,  that  prcc-ss  can  only  be  carried  on  economically 
on  a  large  scale,  and  therefore  the  distribution  of  coal  enerjry, 
whether  in  the  form  of  foI  1  fuel,  gas  or  electricity,  must  be  en 
a  large  scale  also.  In  other  words,  the  essential  centralisation  of 
coal  carbonising  plants  implies  distribution  of  light,  heat  and 
power  over  large  areas  and  in  large  quantities,  and  under  »u«'h 
conditions  electrical  means  are  by  far  the  most  economical. 

I'p  to  the  present  time  electricity  haa  been  generated  in  central 
stations  by  methods  akin  to  those  adopted  by  individual  power 
users,  only  more  economically  due  to  the  advantages  of  centralisa- 
tion. That  is  to  say,  a  public  supply  is  merely  a  co-opermtion  of 
users  to  take  advantage  of  certain  economies 

The  next  step  forward  is  a  further  co-operation  of  the  electricity 
supply  undertakings  with  ether  proceeees  involving  th  -  '  ooal ; 
the  first  example   in  Yorkshire  of  co-operation  of  •  i    hae 

recently  been  set  to  work  at  the  coke  ovens  of  '  .*tone 

Collieries,  in  conjunction  with    the  Yorkshire  1  er  Co. 

In  this  case  'he  surplus  gas  from  the  ooke  ovens  prodaoee  con- 
tinuously day  and  night  some  2,000  kw.  which,  by  working  the 
station  in  conjunction  with  their  general  system,  the  power  company 
supply  to  their  customers.  Such  an  arrangement  as  this  is  only 
possible  on  a  large  scale,  but  its  economic  advanta«ree  are  obvioos. 

So  long  as  no  other  means  of  heating  and  cooking  were  available, 
the  distribution  of  coal  to  dwelling-houses  was  inevitable,  but  with 
a  recognition  of  the  folly  of  burning  coal,  the  alternative  of  burning 
coke  or  smokeless  fuel  i.semi-coke'l  must  increase,  and  if  no  other 
means  of  distributing  energy  were  available,  would  eventnally 
entirely  alter  the  present  practice. 

Now  regarding  only  convenience  and  cleanliness,  the  nse  of  gas 
presents  advantages  over  that  of  coke,  and  the  use  of  electricity 
over  both.  Domestic  labour  must  be  reduceil.  the  utmost  cleanliness 
must  be  established,  and  the  healthiest  conditions  maintained.  On 
these  three  points  electricity  is  superior  as  a  means  of  distribution. 
But  in  regarding  cost,  one  must  recognise  that  the  production  of 
coke  or  semi-coke  will  be  in  the  future  enormously  increased,  and 
unless  the  demand  increases  with  production,  its  price  will  fall  to 
such  a  pjint  that  in  many  cases  its  cheupness  will  outweigh  the 
advantages  of  its  competitors. 
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Not  to  look  too  far  ahead,  then,  one  may  safely  conclude  that  a 
demand  will  exist  for  solid  fuel  in  the  dwelling  house,  marking:  a 
transition  stage  from  coal  to  electricity.  In  the  same  way,  depen- 
dent on  the  laws  of  supply  and  demand,  coal  g:as  and  producer 
gas  will  find  a  place  in  the  greneral  scheme  of  distribution.  But 
as  for  the  production  of  electricity  on  scientific  lines,  g&s,  coke, 
oil  and  tar  can  all  be  used  as  fuel,  there  can  be  little  doubt  that 
domestic  needs  will  be  principally  met  by  the  supply  of  electricity. 

For  power  purposes  electricity  grenerated  in  the  primitive  manner 
adopted  by  the  individual  power  user  is  steadily  displacing  all 
other  methods,  and  this  because,  in  addition  to  its  convenience,  it 
can  be  supplied  more  cheaply  than  power  can  be  produced  in 
isolated  plants.  That  it  can  be  so  supplied  is  due  to  the  advantagres 
of  centralisation  already  mentioned  ;  if  we  add  the  advantages  of 
co-operation  with  other  processes  in  extracting-  the  valuable  proper- 
ties from  coal,  the  advantages  become  enormously  increased. 

In  the  future  distribution  of  energy,  electricity  must  take  a 
large,  and  I  believe,  predominating  part,  but  its  progress  is  not 
solely  controlled  by  engineering  and  chemical  problems  such  as 
those  to  which  I  have  referred  ;  one  must  also  consider  the  legis- 
lative and  financial  conditions  under  which  the  supply  of  electricity 
must  be  developed.  Technical  difficulties  may  be  overcome  by 
individuals,  but  legislative  obstacles  will  only  be  removed  if  the 
electrical  industry  moves  the  public  to  call  for  it. 

The  first  step  to  be  taken  is  to  encourage  a  better  understanding 
between  the  State  departments,  the  municipalities,  the  power 
companies  and  others  engaged  in  the  business. 

The  legislation  affecting  the  public  supply  of  electricity  has 
not  been  helpful  to  development  on  broad  lines,  and  State  control 
has,  generally  spfeaking,  been  repressive  rather  than  helpful.  The 
economical  development  of  our  natural  resources  deserves  and 
requires  a  helping  hand,  and  the  utilisation  of  coal  might  well  be 
regarded  as  equally  worthy  of  State  support  as,  say,  the  London 
Docks. 

The  veto  of  local  authorities,  the  power  of  purchase  granted  by 
the  Electric  Lighting  Acts  and  the  general  influence  of  municipal 
trading  have  not  made  for  progress. 

As  a  case  in  point,  the  fear  in  municipal  minds  of  the  effect  of 
the  competition  of  electricity  on  their  gas  undertakings  may  be 
instanced.  Anyone  fafniliar  with  the  development  of  electric 
supply  in  this  country  knows  that  this  has  been  one  of  the  most 
potent  reasons  for  the  acquisition  of  electric  lighting  powers  by 
local  authorities,  and  where  both  gas  and  electricity  supply  are 
controlled  by  the  local  authority,  future  developments  may  antici- 
pate similar  opposition.  Broadly  speaking,  the  local  authorities 
are  afraid  of  the  Power  Companies,  the  gas  engineers  of  their 
electrical  brethren,  and  so  on  all  round.  The  time  has  come  for  this 
partisan  spirit  to  be  swept  away  and  for  the  problem  to  be  dealt 
with  on  broader  lines  altogether  ;  unless  this  is  done  progress  must 
lag  and  the  country  suffer. 

State  control  should  aim  at  assisting  those  engaged  in  the 
industry  to  obtain  the  best  results.  Municipal  spirit  and  local 
pride  should  not  deny  the  advantages  of  new  developments  as  they 
arise  to  the  ratepayers,  nor  a  share  of  the  benefits  to  those  indivi- 
duals who  by  their  enterprise  develop  more  efficient  conditions. 
Private  enterprise,  while  best  fitted  to  break  new  ground,  would 
yet  be  assisted  by  the  financial  support  which  could  be  given  by 
the  State  and  the  municipalities. 

Where  municipal  trading  is  indulged  in  directly,  the  advantages 
of  cheap  money  such  as  municipalities  can  raise  on  the  security 
of  the  rates,  are  great,  but  the  moral  obligation  not  to  speculate 
with  such  money  is  great  also,  and  the  natural  effect  of  such  trading 
is  to  discourage  new  developments  which  might  depreciate  under- 
takings already  financed  with  ratepayers'  money. 

The  best  results  can  probably  be  obtained  by  a  compromise  ; 
let  private  enterprise  continue  to  develop  improved  methods,  and 
if  the  municipalities  desire  to  exercise  some  control  of  the  develop- 
ments, then  let  them  assist  in  the  finance. 

Some  years  ago,  in  addressing  this  Institution,  I  suggested  that 
municipalities  might  subscribe  to  debenture  issues  of  public  utility 
companies  with  advantage  to  all  parties.  The  steadying  effect  of 
municipal  capital  would  yet  not  act  as  a  brake,  and  with  their 
financial  interest  some  measure  of  control  would  naturally  be 
exercised. 

In  a  public  supply,  service  at  the  lowest  rates  can  only  be  given 
if  money  is  cheap,  and  cheap  money  demands  adequate  secjrity. 
If  the  investor  can  be  assured  of  State  control  of  public  utilities, 
coupled  with  reasonable  protection,  just  regulations  and  a  measure 
of  financial  support,  we  need  have  no  fears  for  the  future  progress 
of  electricity  supply  in  this  country. 

Mr.  T.  Roles  moved  a  vote  of  thanks  to  the  chairman.  He  said 
that  there  was  no  doubt  that  if  the  various  bodies  who  were 
supplying  electricity  could  only  be  organised  in  such  a  way  that 
they  could  be  brought  into  line,  the  work  of  electricity  supply 
would  progress  very  much  more  quickly  than  it  did  at  present. 
There  were  many  small  municipalities  supplying  electricity  which, 
he  thought,  would  do  better  to  consider  whether  they  could  not 
combine  with  others  or  with  a  power  company  or  some  large 
municipality  to  put  down  a  central  station,  and  so  cheapen  things 
all  round.  The  question  of  the  utilisation  of  by-products  of  coal 
was  a  very  important  one.  The  gas  people  were  now  coming  down 
to  a  point  at  which  they  said  that  they  could  turn  out  gas  itself  at 
about  4d.  per  1,000  cb.  ft.,  and  so  valuable  were  the  by-products 
that  in  some  cases  they  said  they  could  put  the  gas  into  the  gas- 
holder free  of  cost.  They  also  had  to  consider  waste  products. 
There  was  the  gas  from  blast  furnaces,  and  a  good  deal  could  yet 
be  done  with  the  steam  exhausted  from  turbos  of  10  to  50  lb. 
pressure. 

The  vote  of  thanks  was  seconded  by  Mr.  Yeruury,  and  the 
Chairman  briefly  replied. 


THE   BRITISH    STANDARD    SPECIFICATION 
FOR    CONSUMERS'    ELECTRIC   SUPPLY 

METERS. 


By  S.  H.   HoLDEN,  M.I.E.E. 

(Paj)('r  read  before  the  INSTITUTION  or  Electrical  Engineers, 
at  Birminf/fuim,  Noremher  I2th,  191H.) 

The  British  Standard  Specification  No.  :i7  was  published  in  1907. 
In  the  opinion  of  the  author  this  specification  has  not  so  far  taken 
the  position  in  relation  to  the  electricity  meter  industry  which  it  is 
desirable  that  it  should  do  ;  and  he  proposes  to  make  certain 
suggestions  which  it  is  hoped  will  tend  to  the  greater  usefulness 
of  the  above  specification. 

Manufacturers  have  much  to  gain  by  a  general  adoption  of  a 
standard  specification  among  their  customers.  The  preparation 
of  specifications  for  electricity  meters  is  quite  special  work,  and  it  is 
curious  to  notice  how  frequently  engineers  of  ability  are  betrayed 
into  ridiculous  mistakes  when  they  attempt  to  draw  up  such  a 
specification. 

A  further  advantage  of  the  general  adoption  of  the  Standard 
Specification  is  that  foreign  and  Colonial  purchasers,  buying  either 
direct  or  through  merchants  at  home,  would  know  that  if  a  meter 
complied  with  the  specification  it  was  the  best  obtainable,  and  on 
that  account  standard  English-made  meters  should  enjoy  a  readier 
sale  and  command  better  prices  than  those  supplied  by  competing 
manufacturers. 

If  consulting  engineers  and  large  purchasers  were  to  adopt  the 
same  specification  they  would  save  themselves  much  unnecessary 
work,  and  would  help  to  keep  down  the  cost  of  meters  to  their 
clients  by  avoiding  a  multiplicity  of  patterns. 

In  the  original  Standard  Specification  no  attempt  was  made  to 
differentiate  between  alternating  and  continuous-current  meters. 
It  is  desirable,  however,  to  do  so,  as  it  is  possible  to  obtain  greater 
range  and  accuracy  with  an  alternating-current  meter  having  a 
pressure  coil  than  with  a  continuous-current  ampere-hour  meter  ; 
and  the  best  obtainable  performance  should  be  specified  for  each 
class  of  meter. 

The  following  alterations  and  additions  to  some  of  the  clauses, 
with  one  or  two  new  clauses,  are  now  offered  for  consideration  and 
discussion. 

Clause  2.  "  The  following  capacities,  in  amperes,  shall  be  recog- 
nised as  Standard  :  3,  5,  10,  25,  50,  75,  100." 

The  2i-ampere  size  is  preferable  to  the  3-ampere  size  for  single- 
phase  meters.  The  list  of  sizes  should  be  increased  by  adding  150, 
200,  250,  300,  400,  and  500  ampere.  The  75-ampere  size  does  not 
appear  to  be  really  necessary. 

Clauses.  "The  meter  shall  be  contained  in  a  substantial  dust- 
tight  metal  case  of  sufficient  strength  .  .  .  ." 

After  the  word  metal  case  it  is  proposed  to  insert  the  words  "  of  cast- 
iron  or  pressed  steel.'  Cases  of  soft  metal  or  sheet  joined  together 
are  not  used  on  the  highest  class  of  meters. 

Clause  6.  This  clause  deals  with  the  terminal  box,  but  only 
specifies  the  size  of  the  pressure-circuit  terminal.  It  is  therefore 
proposed  to  add  "  the  main  terminals  shall  each  have  two  clamping 
screws.  The  depth  of  the  hole  into  which  the  cable  is  inserted 
shall  be  at  least  twice  its  diameter.  The  following  shall  be  the 
diameters  of  the  holes  for  the  cables :  10-ampere,  0'22  in.  ; 
25  ampere,  0  32  in.  ;  50  ampere,  U'375  in.  ;  100  ampere,  0  435  in.  ; 
150  ampere,  0'5  in.  ;  200  ampera,  0'6  in.  ;  250  ampere,  07  in.; 
300  ampere,  0  8  in. ;  400  ampere,  0'9  in.  ;  500  ampere.  1  in. 

Clause  10.  "  The  meter  shall  have  a  suitable  place  and  means 
upon  the  front  of  the  case  adapted  to  receive  and  secure  a  label  to 
be  provided  and  fixed  by  the  purchaser  or  his  representative.  The 
purchaser's  label  shall  be  a  rectangular  sheet  2  in.  long,  ^  in.  wide, 
and  not  more  than  ^  in.  thick." 

To  this  should  be  added  :  "It  shall  be  affixed  by  two  rivets,  and 
the  manufacturer  shall  provide  two  holes  ^-in.  diameter  and  If  in. 
apart  in  a  suitable  position  for  this  label."  It  is  doubtful,  how- 
ever, whether  the  size  specified  for  the  purchaser's  label  is  large 
eaough. 

Clause  11.  "The  dial  plate  shall  indicate  the  total  consumption 
directly  in  units,  either  by  means  of  a  number  of  index  hands  each 
travelling  re  and  a  circular  dial  on  which  divisions  are  marked  and 
figured  to  indicate  units,  tens  of  units,  &c.,  or  by  means  of  counter 
wheels  on  which  digits  are  marked  to  indicate  units,  tens  of 
units,  kc,  provided  that  only  one  digit  on  each  counter  wheel  shall 
be  visible  at  a  time. 

The  addition  suggested  to  this  is  :  "  If  the  latter  is  adopted,  the 
figvires  on  all  the  wheels  shall  spring  suddenly  into  position  with 
the  exception  of  those  denoting  units,  which  may  move  at  a 
uniform  speed."  A  counter  which  can  allow  of  any  doubt  as  to 
which  of  two  figures  is  to  be  read  on  the  higher  multiples  is 
inadmissible. 

In  Clause  12.  the  expression  "  kilowatt- hour  "  would  be  better 
than  "  unit,"  and  the  number  of  testing  dials  should  be  specified. 
It  is  therefore  proposed  to  add:  "Meters  having  a  capacity  of 
2  KW. -hours  per  hour  and  under  to  have  two  testing  dials  reading 
-i\j  and  x?T7y  KW.-hour  per  division  respectively.  Meters  above  this 
capacity  and  up  to  200  KW.-hours  per  hour  to  have  one  testing  dial 
reading  y^o  icw.-hour  per  division. 

Clause  IC).  "The  main  circuit  of  the  meter  shall  be  so  con- 
structed that  the  total  loss  of  power  at  full  load,  as  measured  at  the 
main  terminals,  shall  not  exceed  15  watts,  subject  to  the  further 
restriction  that  the  loss  of  pressure  in  the  main  ci^-cuit  at  full  load 
shall  not  exceed  2  volts  in  any  meter." 

As  this  specification  does  not  apply  to  electrolytic  meters,  the 
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2-volt  limit  is  far  too  high  ;  :]-volt  is  ample.  MostengineerH  prefer 
to  be  furnished  with  definite  fif^ures  for  each  size  of  meter  for  the 
fall  of  potential  at  full  load  ;  a  echedule  is  therefore  aupgeHted, 
from  075  volt  for  the  2  J  or  3-ampere  size  to  0075  for  the  l.'.O-ampere 
size  and  upwards. 

Clause  17.  "  The  pressure  circuit,  if  any,  of  the  meter  shall  be 
so  constructed  that  the  total  power  spent  in  it  shall  not  exceed 
4  watts  for  each  100  volts  of  pressure." 

The  consumption  in  the  pressure  circuit  of  sin(;le-phai;e  meters 
should  not  exceed  two  watts,  and  for  continuous-current  meters 
7  wattH.  at  the  declared  pressure,  provided  this  docs  not  exceed 
(j5n  volts. 

Clause  1!)  deals  with  starting  currents.  A  first-class  Bingle-phase 
meter  should  start  with  \  per  cent,  of  its  full-load  current  at  a  power 
factor  of  unity.  A  continuous-current  ampere-hour  meter  should 
start  with  CO.")  ampere  if  of  10-ampere  capacity  or  under,  and  with 
■i  per  cent,  of  full  load,  if  over  lO-ampere  capacity. 

Clause  20  relating  to  the  error  of  a  meter  appears  to  be  in- 
eufficiently  rigorous  and  too  clumsy  for  ordinary  ufe.  Alternating- 
current  meters  can  easily  be  made  accurate  within  2  per  cent,  from 
one-twentieth  full  load  to  full  load  ;  and  the  same  applies  to  con- 
tinuous-current ampere-hour  meters  except  that  the  lower  limit 
should  not  be  less  that  half  an  ampere.  No  guarantee  of  accuracy 
above  or  below  these  limits  should  be  atked  for  or  given, 

Clauses  2.5,  2('>,  27,  relating  to  variations  of  pressure,  frequency 
and  power  factor,  all  appear  to  lack  definiteness,  as  the  author  has 
found  that  different  interpretations  are  put  upon  them.  The  most 
usual  interpretation  leads  to  the  absurdity  that  if,  say,  a  meter 
is  2  per  cent,  slow  at  normal  voltage  and  a  10  per  cent,  rise  of 
pressure  makes  it  correct,  it  must  be  rejected  because  the  rise  of 
pressure  has  caused  more  than  1  per  cent,  variation,  while  if  the 
same  rise  of  pressure  makes  it  1  per  cent  slower  (that  is,  3  per  cent, 
total  error)  it  will  be  accepted.  It  is  suggested  that  the  words 
"  shall  not  causq  an  error  "  be  altered  to  "  shall  not  increase  an 
error." 

Variation  of  wave-form  is  not  dealt  with  in  the  Standard 
Specification.  For  the  sake  of  completeness  it  is  suggested  that  a 
clause  be  inserted  to  the  effect  that  a  variation  of  wave- form  of 
10  per  cent,  from  a  true  sine  curve  at  any  point  shall  not  increase 
the  error  of  the  meter  by  more  than  1  per  cent. 

Slight  additions  to  the  specification  would  make  it  cover  poly- 
phase meters  :  and  in  view  of  the  large  number  of  such  meters  in 
use  their  inclusion  is  very  desirable. 

In  conclusion,  the  author  suggests  that  the  Institution  should 
urge  the  Engineering  Standards  Committee  to  publish,  as  soon  as 
possible,  a  revised  and  completed  specification  for  electricity  meters, 
and  that  with  a  view  to  its  wider  use  and  circulation,  the  price  should 
be  reduced  to  Is.  per  copy,  in  order  that  manufacturers  may  be 
able  to  include  copies  with  their  tenders.  Those  purchasing  or 
specifying  meters  should  also  be  urged  to  make  use  of  the  full 
specification,  without  additions  as  far  as  possible,  efpecially  when 
meters  are  purchased  for  export.  And  some  distinguishing  mark 
should  be  placed  upon  meters  which  are  sold  as  complying  with 
the  British  Standard  Specification. 


OUR  LEGAL  QUERY  COLUMN. 


[  Questions  addressed  to  this  column  should   be  u-ritten  on  one  side 

of  the  payer  only,^ 


"  W.  H.  B."  writes  : — "  Following  the  very  interesting  reply  given 
by  your  legal  correspondent  to  '  Electric  Supply '  on  pege  77  of 
your  current  issue,  I  should  be  glad  if  he  would  favour  me  with  his 
opinion  on  the  following  : — 

"(1)  It  is  proposed  to  supply  electricity  to  several  works— all 
adjoining — which  are  situated  in  the  areas  of  two  supply 
authorities.  Each  authority  wishes  to  supply  the  works  in  its  own 
area.  The  price  required  by  one  au^^hority  is  lower  than  that  of  the 
other,  although  the  factory  requirements  are  practically  the  same 
ill  each  case.  Could  the  owners  legally  get  over  the  difficulty  by 
laying  down  motor-driven  generators  in  a  works  within  the  area  cf 
authority  A  (who  would  supply  at  the  lower  price),  and  use  the 
current  produced  therefrom  in  the  woiks  within  the  area  cf 
authority  B  / 

"(2)  In  the  event  of  this  scheme  being  carried  out,  who  would 
really  generate  the  current  used  in  Bs  territory — the  owner  of 
the  motor-generators  or  authority  A  /  If  it  be  granted  that  the 
current  is  generated  by  the  owner,  I  presume  that  authority  B 
would  have  no  voice  whatever  in  regard  to  the  supply  to  the 
factories  situated  in  its  own  area." 

*^*  The  first  question  propounded  is  one  which  has  frequently 
arisen  in  one  form  or  another.  In  the  first  place  it  is  clear,  having 
regard  to  Sec.  ti  (1)  of  the  Electric  Lighting  Act.  l'.)09,  that  the 
absence  of  consent  will  prevent  the  arrangement  being  carried  out 
unless  the  Board  of  Trade  is  of  opinion  that  consent  is  unreasonably 
withheld.  It  is  said  in  a  well-known  text-book  that  "the  section 
would  include  within  its  scope  premises  which  can  be  more  con- 
veniently served  by  a  neighbouring  undertaking  than  by  the  under- 
taking covering  the  area  in  which  the  premises  are  situated,  and 
premises  situated  in  a  district  covered  by  no  Electric  Lighting  Act 
or  Order."  There  has,  as  yet,  been  no  decision  or  case  upon  the 
section.    Now,  as  to  the  suggested  means  of  evading  it.    It  appears 


to  the  writer  that  the  method  woold  b«  •  men  dcrke  tf  '^•-•▼••sy 
a  "coach  and  four"  throogh  an  Act  of  Parliaatent,  an^  *.  -ta 

would  hold  th  lit  to  be  m-.  Energy  in  cce  form  or  anotser  wuaid 
have  to  pacM  from  out  of  a  lupply  ar'a  to  be  otUiaed  dMwbOTC 
To  permit  energy  ho  to  pais  would  be  to  erade  the  eipran  pro- 
vibioni)  of  the  .Act. 

Ah  to  (2;                r  that  t!'  r.t  would  be  used  and 

in  an  area  < /  a  that  u it  waa  geaenUd. 


FOREIGN  AND  COLONIAL  TARIFFS  ON 
ELECTRICAL  GOODS. 


AiJENDMENTJ«. 

SOUTH  AFRK  A.— H  M.  Trade  Commia«ioi.fcr  in  .South  Africa 
reports  that  the  Collector  of  CnatomB  on  being  aeked  to  gtTe  a 
definition  of  the  terms  "  bought  in  the  ordinary  manner  '  from  tlie 
manufacturer  or  supplier  "in  normal  quantities  '  for  porpoaea  of 
declaration  of  value  for  duty  pnrpoBet>,  interpreted  the«  tenna  to 
mean  that  duty  will  be  levied  on  the  current  value  of  the  goods 
liought  "in  a  similar  manner"  from  the  mannfactorer  or  soppUar 
"in  similar  quantities.'  The  Collector  further  intimated  that  tlM 
certificate  which  is  required  can  be  written  acroae  the  invoioe^ 
stating  that  the  prices  enumerated  thereon  are  current  valaea  for 
home  consumption  and,  therefore,  dual  colomna  of  figuiea  are  Dot 
necessary.  In  the  event  of  the  export  prices  of  a  commodity  beiag 
lower  than  the  home  consumption  current  value,  it  will  be  nccea 
sary  to  have  the  dual  columns  of  the  prices  for  the  articlra.  In 
the  case  of  gociU  manufactured  solely  for  the  South  African 
market,  this  fact  must  be  clearly  stated  on  the  invoices. 

ITALY. — The  Custcms  authorities  have  decided  that  braes  wire 
coated  with  copper  of  a  thickness  exceeding  one  half  millimetre 
shall  be  dutiable  at  the  rate  ol  20  lire  per  l<"i  kg.,  and  that  air 
suction  electric  ventilators  are  to  be  dutiable  at  the  rate  of  25  lire 
per  100  kg.  (lire  -    'Jlf.d.,  kg.  =  2204  lb.). 

MEXICO. — The  Board  of  Trade  have  received  telegraphic  informa- 
tion to  the  effect  that  by  a  Mexican  Presidential  Decree  of  October 
18th,  the  Customs  duties  on  goods  imported  into  Mexico  were 
increased  by  '>*^  per  ceut.,  this  percentage  increase  to  be  calcolated 
on  the  sum  of  the  Tariff  rates  of  duty  and  the  10  per  cent,  surtax 
on  those  rates  which  was  imposed  on  February  l»'.th  last.  The 
rates  of  duty  iuEcribed  in  the  TeniS  have  now,  therefore,  to  be 
increased  by  65  per  cent,  in  order  to  arrive  at  the  total  duty 
leviable.  The  new  decree  was  to  come  into  force  on  Octcbtr  2**th, 
and  under  it  10  per  cent,  discount  is  to  be  allowed  on  all  certificat«3 
for  payment  of  duties  purchased  prior  to  November  6th.  The 
certificates  referred  to  are  to  be  purchafed  from  the  Government 
by  currency  at  face  value,  and  all  duties  have  to  be  paid  in  thia 
way. 


Publication    of   Contract   Prices. — The  Stores  and 

Contracts  Committee  of  the  L.C.C.  recently  made  the  anderstated 
recommendations  respecting  the  reporting  of  values  of  stores  con- 
tracts, but  two  members  of  the  Council  put  down  an  amend- 
ment to  refer  the  recommendations  back  : — 

"  It  has  been  the  practice  \>  hen  recommending  or  reporting  the 
acceptance  of  tenders  for  stores.  ..^c,  to  give  where  poeeible  the 
value  to  the  nearest  £,  based  on  the  estimated  quantity  required, 
of  each  contract.  The  individual  prices  for  the  various  items  in 
the  schedule  are  not  given,  only  the  total  estimated  value  for  the 
contract  period  of  all  the  items  allotted  to  each  accepted  tenderer. 
It  has,  however,  been  represented  to  us  that  in  cases  in  which  a 
tender  is  accepted  for  one  or  two  items  only  the  pablication  of  this 
information  may.  and  fiequently  does,  disclose  to  other  tenderers 
the  actual  prices  quoted,  although  this  is  not  the  Ccuncil's 
intention.  There  is  no  doubt  that  the  disclosure  of  prices  quoted 
for  stores  operates  to  the  Council's  disadvantage,  and  we  propote. 
therefore,  in  future,  that,  in  cases  in  which  the  publication  of  the 
estimated  value  of  a  contract  may  lead  to  the  ditcloeore  of  the 
individual  price  or  price*  quoted,  the  (tarticulars,  instead  of  beitg 
prir.'.ed  in  oux  report,  ehall  hv  laid  on  the  table  for  the  information 
of  members.  I'ndcr  thi.s  arrangement  exactly  the  same  in- 
formation as  at  present  will  be  available  for  member?.  The 
course  proposed  has  accordingly  been  followed  in  the  statement, 
submitted  to  the  Council  on  October  2l6t,  1913.  and  referrtd 
to  in  the  first  paragraph  of  this  report,  of  tenders  accepted 
during  the  summer  recess.  We  reccmmend  that  the  following 
be  a  ngulation  with  regaiil  to  the  stores  service: — In  cases 
in  which  the  publication  of  the  estimated  valne  of  a  con- 
tract for  stores,  \c.,  may  lead  to  the  disclosure  of  the  individual 
price  or  prices  quoted,  the  particulars,  instead  of  being  included  in 
the  report  of  the  Stores  and  Contracts  Committee,  shall  be  laid  on 
the  table  for  the  information  of  members." 

Inland   Waterways. — The  Bimiingbam  City  Coancil 

has  adopted  a  resolution  approving  of  the  recommendations  of  the 
Royal  Commission  on  Inland  Waterways  for  the  appointment  of  a 
central  Waterways  Board  to  acquire  and  improve  the  fcur  water- 
ways known  as  "The  Cross,"  the  centre  of  which  is  close  to 
Birmingham.  The  Council  expressed  its  willingness  to  bear  part 
of  the  cost  of  the  improvements. 
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NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT   YET  PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  'Jiiompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and   Bradford,   to  whom   all   inquiries  should   be   addressed. 


21.274.  "  Electric  fittings  specially  adapted  to  fuses."  V.  Hope.  October 
-7ih. 

24.275.  "  Trolley  pointer  guide  for  electric  tram-cars."  G.  F.  Fkench. 
October  27lh. 

24,305.  "  Rotary  converter  with  commul.Tting  poles."  Akt.  Ges.  Brown, 
HovEKi,  Kl  CiE.  October  27lh.  (Convention  dale,  June  30th,  1913,  Germany.) 
(Complete.) 

24,30G.  "  Conversion  or  transformation  of  electric  current."  A.  Scherbius. 
October  27th.      (Convention   date,    October   25lh,    li)12,    Germany.)     (Complete.) 

24,312.  "Search-lights  or  projectors."  Siemens-Sciiuckertwerke  G.m.b.H. 
October  27th.     (Convention   date,   October  26th,   1912,   Germany.)     (Complete.) 

24,327.     "  Magnetising-machine."     S.   C.    Newton.     October  27th. 

24,333.  "  Telephone  systems  with  party-line  service."  Siemens  &  H.^lskr 
Akt.  Ges.  October  27th.  (Convention  date,  January  4th,  1913,  Germany.) 
(Complete.) 
-24,337.  "  Rotary  converters  with  commutating  poles."  Akt.  Ges.  Brown, 
BovEKi,  ET  CiE.  October  27th.  (Addition  to  24,305/13.  Convention  date, 
September   20th,    1913,   Germany.)      (Complete.) 

24,338.  "  Means  for  eflecting  the  e.xcitation  of  automatically  reversible 
battery   boosters."     W.  E.   Hichkield.     October  27th. 

24,347.  "  Process  for  heating  electrical  furnaces,  more  particularly  applicable 
to  the  manufacture  of  aluminium  nitride."  See.  Generale  des  Niirures. 
October  27th.     (Convention  date,    December   14lh,   1912,   France.)     (Complete.) 

24,355.  "  Magnetic  separators."  Fried.  Krupp  Akt.  Ges.  Grusonwerk. 
October  27th.     (Convention  date,  November  27th,  1912,  Germany.)     (Complete.) 

24,419.    "  Electric  toasters."    C.  P.  Madsen.    October  28th.    (Convention  date, 

October  28th,  1912,   United  States.)  (Complete.) 

24,422.  "  Sockets  for  incadescent  lamps."  C.  A.  V'etter.  October  2Sth. 
(Complete.) 

24,441.  "  Electric  signalling  apparatus  for  railways."  F.  Mackintosh. 
October  28th. 

24,450.  "  Arrangement  for  the  automatic  protection  of  air-cooled  electrical 
machines  against  damage  through  ignition  of  the  air-filters."  Allcemeine 
Elxktkicitats  Ges.  October  28th.  (Convention  date,  January  29th,  1913, 
Germany.)     (Complete.) 

24.458.  "  Utilization  of  oscillating-current  energy."  J.  W.  Lee  and  J.  L. 
HoG.AN,  Jun.  October  28th.  (Convention  date,  November  IGth,  1912,  United 
States.)     (Complete.) 

24.459.  "  Circuit  arrangements  for  telephone  installations  with  semi-auto- 
matic working."  Siemens  &  Halskb  Akt.  Gls.  October  28th.  (Addition  to 
6,G64/13.     Convention   date,   October   31st,    1912,   Germany.)      (Complete.) 

24.471.  "  Electric  batteries."  F.  S.  B.  de  Mello.  October  28th.  (Con- 
vention date,  December  4th,  1912,  Brazil.)     (Complete.) 

24.472.  "  Electric  welding-apparatus."  J.  M.  Yount,  T.  Finican,  and  E.  S. 
Bkannaman.     October  28th.     (Complete.) 

24,496.     "  Electric  hand  lamp  or  torch."     R.  Gladstone,  Jun.     October  29th. 

24.515.  "  Locking-device  for  electric  lamps."  J.  Gordon  and  J.  Gordon. 
October  29th. 

24.516.  "  Improvements  in  turbine  and  centrifugal  pumps  to  prevent  over- 
loading of  electric  or  other  motors,  driving  arrangements,  and  the  like,  used 
for  driving  such  pumps."    J.  Taylor  and  L.  W.  Weil.     October  29th. 

24.524.  "  Magnetic  locking  and  unlocking  of  miners'  safety  lamps."  J.  H. 
RoTHWELL,  J.  Roberts,  and  W.  H.  Roberts,  trading  as  J.  H.  Rothwell  &  Co. 
October  29  th. 

24.525.  "  Caps  or  mouthpieces  for  telephonic  transmitters  and  other  sound 
instruments."     A.   Mark.     October  29th. 

24.559.  "  Electrolytic  apparatus."     J.  T.   Niblett.     October  29th. 

24.560.  "  Electrolytic  apparatus."     J.  T.  Niblett.     October  29th. 

24,565.  "  Element  to  be  used  in  connection  with  electrically  heating 
toasters,  grills,  roasters,  and  the  like,  also  stoves  and  ovens  for  heating  air, 
water,  and  the  like."     S.  E.  Foster.     October  29th. 

24,569.  "  Porous  containers  or  diaphragms  for  voltaic  cells."  J.  G.  Lucas. 
October  29th. 

24,586.     "  Electric   ceiling-roses."     G.    Markt.      October   29th. 

24.593.  "  Electric  switches  or  circuit-breakers."  F.  B.  Holt  and  H. 
Smith.     October  29th. 

24.594.  "  Electric  switches  or  circuit-breakers."  F.  B.  Holt  and  H. 
Smith.     October  29th. 

24,620.  "  Electrical  alarm  for  warning  engine  drivers  when  passing  a 
signal  standing  at  danger."     L.  L.   Hartmann.     October  30th. 

24,657.     "  Thermo-electric    generators."      P.    Ferra.      October    30th. 

24,673.  "  Conversion  of  alternating  electric  currents."  A.  SciiekbiuS. 
October  30th.  (Addition  to  24,212/13.  Convention  date,  October  31st,  1912, 
Germany.)     (Complete.) 

24,686.  "  Headstocks  of  electrically-driven  lathes  and  other  machine  tools." 
H.  Kienzle.  October  30th.  (Divided  Application  on  12,235/13,  May  2Gth,) 
(Complete.) 

24,688.     "  Magnetic  chucks."     T.   L.   Jones.     October  30th. 

24,699.  "  Electric  liquid  heaters."  E.  A.  Raves.  October  30th.  (Addition 
to  14,562/13.)      (Complete.) 

24,720.     "  Arc  lamps."     H.  Ayrton;     October  30th. 

24.754.  "  Electric   re-fills."     A.    E.   Secnitz.     October  31st. 

24.755.  "  Means  for  use  in  the  niarufacture  of  telegraph  and  like  insulators." 
F.   Hancock.     October  31st. 

24,770.     "  Electric  arc  lamps."     F.   E.   Atiierton      October  31st. 

24,777.  "Connections  and  fittings  for  electric  conduits."  C.  BiKCH. 
October  31st.     (Complete.) 

24,809.  "  Mounting  switches  and  other  electrical  apparatus  in  bo.\es."  A.  W. 
Sclater.    October   31st.      (Complete.) 

2!,817.     "  Production  of  electric  current."     D.   Suciiostawer.     October  31st. 

21.826.  "  Arrangement  for  the  heating  of  liquids  by  means  of  an  electric 
lamp."     G.   H.   M.   Debonniere.     October   31st.      (Complete.) 

21.827.  "  Process  for  working  a  rndi.-ilor  heated  by  gaseous,  liquid,  or  solid 
tuci,  or  by  electric  current  or  steam."  II.  Frank.  October  31st.  (Addition  to 
20,241/11.)      (Complete.) 

21,833.  "  Electric  rotary  indicator."  McKenzie  &  Holland,  Ltd.  and  VV.  A. 
I'lMRCE.     October   31st. 

24,845.  "  Automatic  switches  or  cut-outs  for  use  in  lighting  systems  on 
motor,  railway,  or  other  vehicles."     I).   V.   L.   Fellows.     October  31st. 

21,850.  "Electric  furnaces.  '  I.  Rennereei.t.  October  31st.  (Convention 
dale,    December   Cth,   1912,    Sweden.)     (Complete.) 

2J,8G9.  "  Apparatus  for  shaping  articles  of  pottery."  F.  Hancock.  Novem- 
ber  1st. 

24,871.  "  Variable  candle-power  incandescent  electric  lamp  and  switch." 
W.  G.  Rhodes.     November  1st. 


24,882.  "  Apparatus  for  autographic  and  facsimile  telegraphy."  R.  W. 
Anstev.     November  1st. 

24.898.  "  Apparatus  for  electrically  lighting  road  vehicles  and  the  like." 
E.  P.  Prior.     November  1st.      (Complete.) 

24.899.  "  Construction  of  electric  snap-action  switch."  E.  M.  Wildky. 
November   1st.     (Divided   Application   on   1,471/13.     July   18th.)     (Complete.) 

24.900.  "  Carbon  electrode  holders."  A.  ScinvARZ  (Firm  of.)  November  1st. 
(Convention    date,    January    20th,    1913,    Germany.)      (Complete.) 

24,907.     "  Electrical  interrupters  or  vibrators."     F.  Knabl.     November  Is't. 
24,911.     "  Electrostatic   machines."     E.   Oppen.     November  1st.     (Convention 
date,   October  14th,   1913,  Germany.)     (Complete.) 

24.927.  "  Telephone    exchange    systems."      Western   -Electric    Co.,    Ltd. 
November  1st.     (Franklin   Tuthill   Woodward,   Belgium.) 

24.928.  "  Switching  apparatus  for  telephone  exchange  systems."  Western 
Electric  Co.,  Ltd.  November  1st.  (Franklin  Tutgill  Woodward,  Belgium.) 
(Complete.) 

24,936.  "  Galvanometers,  voltmeters,  anuneters,  and  like  instruments." 
Gambrell  Bros.,   Ltd.,  and  A.  Onwood.     November  1st. 

24,939.  "  Galvanometers,  voltmeters,  ammeters,  apd  like  instruments." 
Gambrell  Bros.,  Ltd.  and  A.  Onwood.  November  1st.  (Addition  to 
17,733/13.) 

24.942.  "  Submarine  auuible  telegraphy  and  signalling."  E.  Klupathy 
and  C.  Berger.  November  1st.  (Addition  to  27,144/10.  Convention  date, 
November   3rd,   1912,    Hungary.)     (Complete.) 

24.943.  "  Electric  torches."  G.  Hitzelberger  and  New  British  Ever- 
Ready  Co.,   Ltd.     November  1st.     (Complete.) 

24.944.  "  Electric  pocket  lamps."  G.  Hitzei berger  and  New  British  Ever- 
Ready  Co.,   Ltd.     November   1st.     (Complete.) 

24,949.  "  Means  for  cutting  out  and  reinserting  the  resistance  in  con- 
trollers  of  the  drum   type."     E.   M.    Marvin.     November  1st. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained  of 
Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool   and   Bradford ;   price,   post   free,   9d.    (in   stamps.) 


1912. 


Alternating    Clirrent    Commutator    Motors.      British    Thomson-Houston    Co. 

(.\llgemeine   Elektricitats   Ges.)     20,849.     September  12th. 
Illuminated   Signs.     A.   W.    Beuttcll.     22,990.      (Cognate  Application   8189/13.) 

October   8th. 
Indicator  for  Lamps  for   Motor  Vehicles.      G.   W.   Booth,  J.   F.   Booth  and 

A.   H.   Wilkinson".     23,211.     October  11th. 
Electrical  Apparatus  for  Controlling  Electric  Motors  for  Railway  Points 

or  for  other  Purposes.     J.   H.  Gath.     23,279.     October  11th. 
Cutters    for    Metal    Electric    Conduits.      L.    H.    Marlor,   T.    G.    Hann    and 

J.    T.    Foster.     23,607.      October   16th. 
Motor    Controlling    Switches.      W.     E.     Lake    (Soc.    Anon.     Du    Temple.) 

23,669.     October  16th. 
Incandescent    Electric    Lamps     and     Holders     therefor.       A.    W.    Beuttell. 

23,774.      October    17th. 
Driving  Gear  for  Dynamo  Machines  for  Lighting  Vehicles  from  an  Axle 

thereof.      Julius    Pintsch    Akt.    Ges.     23,854.      October    18th.      (November 

1st,  1911.) 
Electrical  Heating  Devices.     A.   F.   Berry.     23,860.     October  18th. 
Electrical  Relays.     S.  G.  Brown.     24,043.     October  31st. 
Method    and     Means     for     the     Intensification     of     Intermittent     Electro- 

■  magnetic  or  like   Impulses.     A.   M.   Nicholson.     24,136.     October  22nd. 
Electric    Organs   and    like    Musical    Instruments.     J.    R.    C.    Gale.     24,142. 

October   22nd. 
Apparatus    for    Lighting    and    Extinguishing    Gas    from     a     Distance.       G. 

Thommel.      21,165.      October   22nd. 
Fluid  Meters.     British   Thomson-Houston  Co.      (General   Electric  Co.).     24452. 

Oct.   25th. 
Driving  of  Mai.neto-Icnition  Devices.     D.  H.  O'Flaherty.     25531.     Nov.  7th. 
Reflectors  for  Electric  Incandescent  Lamps.    C.  Damey.    27276.     Nov.  27th. 
Control  of  Electric  Motors.     F.  E.  Case.    27837.     Dec.  3rd.     (Dec.  4th,  1911). 
Electric,  .'Vutomatic,  or  Hand-Oper.\ted  Indicator  or  Signal  Combining  Adver- 
tisement Display  to  be   Used  in   Public   Places,   Buildings,   Vehicles,  or 

Sea  and  River-going  Vessels.     A.  G.  Grundcll.     28349.     Dec.  9th. 
Means   for  the    Ignition   of   La.mps   of   Motor   Vehicles.     E.   de   F.    Renouf. 

29453.     Dec.  21st. 
Electric    Switches.      British    Thomson-Houston    Co.    (General    Electric    Co.). 

2U842.     Dec.  27th. 


1913. 

Electric.*-.  Switches.    W.  C.  Hornc.    VG4.    January  10th. 

Telephonic  Systems.     E.  A.  Graham.     2022.     January  24th. 

Suspenders    for    Electric    Cables    and    the    Like.      P.    Huntington.       2419. 

January   30th. 
Process  for  Manufacturing  Electric  Transformers  of  Small  Power.     Vedo- 

velli,   Priestley,   et  Cie.     4090.     February   17lh.     (February   26th,  1912.) 
RiiEo>^T.\T.    T.  Rhodus.     4131.     February  18th. 
TelepIione  Attachment.     N.   Marx.   4502.     February  21st. 
Pendants  or  the  Like,  and  more  particularly  Pendants  for  Electric  Lamps. 

A.   Luders.     5228.     March  1st. 
Actuating  Devices  for  Electric  Circuit  Closers.    G.  D.  Young.    5321.    March 

3rd.     (March  29th,  1912.) 
Electrical  Advertising  Signs,  Devices  or  the  Like.     L.  Martin  and  G.  Nixey. 

5637.      March    Gth. 
Protecting    Devices    for    Electric    Circuits.      Siemens     Schuckertwerke    Ges. 

6164.     March   12th.     (March  12th,  1912.  ) 
Apparatus  for  Regulating  the  Ignition  of  Internai.  Combustion  Motors.    Sir 

A.   W.   Ruyssenaers.     6544.     March  17th.     (March   ISih,   1912.) 
CniCuiT    .Arrangement    for    Telephone    Exchanges    provided    with    Selecting 

Devices.     Siemens  Bros.  &  Co.,  and  T.  Ptttigrew.     7128.     March  25th. 
Telephone    Circuits.      Siemens    &    Halske    Akt.     Ges.      7130.      March    2Dlh. 

(March  23rd,   1912.) 
Magnetic  Separators.    H.  J    H.  Nathorst.    8485.    April  10th.    (April  ISlh,  1912). 
Tpifphonh  Instruments,  Sets  .Adapted  for  Two  Lines.     Siemens  Bros.  &  Co., 

and   E.   A.   Laidlaw.     9167.     April   18th.    ^.Addition   to  25673/12.) 

Col'NTERWHICIlTS  FOR   PENDANT  ElECTRIC  LiGHT  FITTING  ■        J.    M.   DoUghty.      10122. 

May  3rd. 
Electkolvtic  Cells.'  E.   C.    R.    Marks.      (Hooker   Electrochemical  Co).     12208. 
Mav   26th. 
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EvKH  since  the  introduction  of  electricity  in  min€«  the  qoeft* 
tion  of  the  prevention  of  accidents  acd  the  rink  of  danger 
involved  in  its  use  has  been  a  source  of  great  ooncem,  not 
only  to  the  owners  and  managers  of  minea,  bnt  also  to  the 
workmen  employed  in  and  about  the  mines,  the  Government 
Inspectors,  and  manufacturing  firms  specialising  in  electrical 
machinery  for  mines,  and  in  t'o  other  industry  has  the 
application  of  electricity  been  so  much  discussed.     Why  ? 

On  another  page  we  conclude  our  excerpts  from  the 
annual  reports  of  II.M.  Inspectors  of  Mines  for  the  year 
1912,  and  with  one  or  two  e.xceptions  which,  althoagh  even 
these  ought  not  to  have  happened,  can  be  described  as  pure 
accidents,  all  were  clearly  preventable  had  the  installa- 
tions been  installed  and  maintained  not  only  as  they 
ought  to  be  for  the  proper  workin^'  and  intelligent  use  of 
the  apparatus,  but  according  to  the  instructions  contained 
in  the  special  rules  relating  to  the  use  of  electricity  in  mines. 

Year  after  year  there  is  a  recurrence  of  these  at-cidentfi ; 
every  time  an  explosion  takes  place  the  first  conclusion 
jumped  to  is  that  it  must  be  due  to  electricity — and  the  wise- 
acres shake  their  heads  and  eay  it  ought  not  to  be  allowed. 
Steam,  compressed  air,  and  hydraulic  power  can  all  be  con- 
trolled and  directed  without  danger  or  risk  of  fire,  bnt 
with  electricity — Ah  !  That's  differen  1 1  Xo  one  knows 
what  it  is,  or  how  it  can  be  kept  from  breaking  ont ! — This 
may  sound  far-fetched  and  even  foolish,  but  it  accural'  !v 
describes  the  attitude  of  the  non-technical  public  towards  iLia 
question,  and  every  mining  disaster  intensifies  the  feeling. 

Now  why  should  this  be ';  For  a  moment,  let  us  examine 
how  mining  differs  from  other  industries ;  and,  first,  we 
must  consider  whether  it  is  more  hazardous.  Undoubtedly, 
as  regards  falls  of  roof  and  side  it  is,  as  no  matter 
how  carefully  the  roof  may  be  supported,  some  totally  unex- 
pected and  unforeseen  breai.  in  the  strata  may  occur  which 
will  cause  a  fall,  and  the  majority  of  accidents  in 
mines  are  from  this  cause.  For  the  year  liUl,  for  instance 
5G'3  per  cent,  of  the  accidents  underground  and  55*1  per 
cent,  of  the  number  of  deaths,  were  due  to  falls  of  ground. 
But,  with  this  exception,  it  cannot  be  said  to  be  more 
dangerous  than  any  other  industry,  and  in  many  respects  it 
has  advantages  iu  regard  to  length  of  working  hours,  wages 
and  health  conditions  which  more  than  wmpensate  this  risk. 
Even  the  number  of  these  accidents  could  undoubtedly  be 
reduced  if  proper  care  were  taken  ;  but  as  Mi'.  Kedmayne 
says  :  "  many  of  these  accidents  amid  not  be  foreseen.  Rut 
I  agree  with  Mr.  Nicholson,  'in  their  anxiety  to  get  coal, 
many  hewers  put  off  setting  the  necessary  roof  and  coal 
supports  until  it  is  too  late.'  There  is  no  doubt  that  many 
men  have,  unfortunately,  lost  their  lives  on  this  account." 

The  more  important  question,  however,  is  that  of  the  risk 
of  an  explosion ;  we  dealt  with  this  in  our  issue  of 
November  7th,  and,  we  think,  clearly  showeil  that  the 
adoption  of  electric  safety  lamps,  strict  discipline  regarding 
smoking  and  carrying  matches,  and  the  more  careful  use  of 
explosives  would  very  greatly  minimise  this  danger,  and  what  is 
more,  as  we  have  pointed  out  on  previous  occasions,  the  use 
of  electric  lamps  by  the  better  light  obtiuued  would  tend  to 
reduce  the  number  of  accidents  from  falls  of  ground.  All 
other  risks  of  accident  in  mining  are  practically  the  same  as  in 
3J  C 
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any  other  industry,  and  as  it  has  been  said  that  the  safest 
place  one  can  possibly  be  in  is  a  railway  carriage,  so  it  may  be 
said  that  the  safest  industry  one  can  be  employed  in  is  that 
of  mining.  Electricity  became  necessary  to  the  efficient 
working  of  mining  operations  in  exactly  the  same  way  that 
it  has  become  necessary  to  other  industries,  and  it  cannot 
now  be  dispensed  with,  any  more  than  ordinary  business 
people  could  do  without  the  telephone. 

Other  industries,  however,  are  probably  more  closely 
allied  to  mechanical  engineering,  and  the  actual  operation 
of  getting  coal  is  not  as  yet  a  mechanical  operation — though 
it  is  fast  becoming  one.  Certainly  mechanical  engineering 
enters  very  largely  indeed  into  the  transportation  and 
preparation  of  the  mineral  for  marketing,  but  the  actual 
working  of  the  mineral  itself  is  not  mechanical,  and,  in  fact,  a 
"good  pitman  "  is  very  frequently  a  "bad  mechanical  engin- 
eer." And  here  we  have  the  crux  of  the  whole  question. 
A  mining:  ensrineer  must  be  trained  in  the  science  and  art 
of  mining,  in  which  are  embraced  geology,  the  chemistry 
of  gases,  breaking  ground,  winning  and  working  areas  of 
mineral,  ventilation,  surveying,  &c.,  and  he  only  has  time 
to  study  in  a  very  elementary  way  the  construction  of  the 
various  mechanical  appliances  which  are  brought  into  use. 
He  is  not  a  mechanically-trained  engineer  ;  but  as  a  mine 
manager  he  is  by  law  responsible  for  all  the  mechanical  and 
electrical  machinery  employed  in  or  about  the  mine,  and  as 
a  rule  "  he  thinks  he  knows."  But  when  electricity  came 
to  be  installed,  he  did  not  know  enough  of  this  science  to 
select  proper  machinery  ;  he  relied  upon  competing  electrical 
firms,  who  knew  nothing  of  mining,  and  the  representative 
with  the  glibbest  tongue  and  the  lowest  price  got  the  order, 
and  it  was  this  sort  of  thing  which  led  to  the  introduction 
of  the  electricity  special  rules  as  the  only  means  of  prevent- 
ing bad  workmanship  and  maintenance. 

"What  is  the  remedy  ?  It  is  quite  simple,  and  merely 
needs  the  division  of  the  responsibility  between  the  "  mining  " 
engineer  and  the  mining  "  mechanical  and  electrical " 
engineer.  Train  both  properly  in  their  respective  depart- 
ments, and  make  each  responsible  to  the  law,  and  it  will 
pay.  This  is  not  the  first  time  we  have  made  this  recom- 
mendation :  we  even  went  so  far  on  one  occasion  as  to 
suggest  the  formation  of  a  Colliery  Engineers'  Association, 
and  this  led  to  the  inception  of  the  Association  of  Mining 
Electrical  Engineers,  which  recently  held  its  annual  general 
meeting  at  Birmingham.  Originally,  we  believe,  the  inten- 
tion of  its  founders  was  to  carry  out  the  purpose  suggested 
by  us,  and  this  is  evidently  borne  out  by  the  president,  Mr. 
Anderson,  when  he  says,  "  There  was  a  danger  at  the  start 
of  drifting  into  Trade-Union  tendencies " ;  but  it  was 
captured  by  the  colliery  managers,  who  soon  put  an  end  to 
any  hopes  the  original  founders  of  the  Association  had  of 
improving  their  status.  As  one  manager  remarked  :  "  We 
could  not  allow  them  (the  electricians)  to  become  inde- 
pendent. We  must  be  top  dogs."  Now,  Mr.  Anderson 
deplores  the  lack  of  intslligent  colliery  engineers. 

Continuing,  Mr.  Anderson  goes  on  :  "  Unfortunately 
a  number  who  joine.l  at  first  with  this  object  in  view  have 
now  ceased  membership."  In  -June,  1913,  out  of  1,081 
members  only  120  were  certificated  members,  but  Mr.  Anderson 
is  very  hopeful  of  the  future,  as  "  to  be  a  member  is  a  com- 
mercial asset  of  no  mean  value,  and  under  this  head  I  in- 
clude (a)  those  who  look  for  status,  and  (b)  those  out  for 
trading  purposes  "— and  we  take  it  that  80  to  90  per  cent. 
of  the  members  are  of  the  latter  order.  They  will  flatter 
the  manager  up  to  the  skies  to  get  an  order,  and  blame  the 
colliery  electrician  if  anything  goes  wrong  with  it  afterwards. 
And  yet  Mr.  Anderson  wonders  why  "  it  is  very  difiicult  to 
get  really  first-class  men ! " 

Of  the  two  occupations  of  coal  hewer  and  colliery  elec- 
trician, the  former  is  probably  the  better  off ,  as  he  gets  about 
the  same  wages,  works  a  less  number  of  hours,  has  less  re- 
sponsibility, and  is  absolutely  iinlependtHl,  as  his  Union  will 
back  him  up  in  all  that  he  does  or  asks  for,  but  the  elec- 
trician— poor  fellow  !     Why  is  it  difficult  to  get  good  men  ? 

According  to  Mr.  Anderson,  "  Many  young  men  who 
enter  the  profession  do  not  seem  to  realise  the  necessity  for 
beginning  their  theoretical  education  at  once,  but  rely  solely 
on  what  years  of  practical  experience  may  teach  them. 
They  do  not  seem  to  grasp  the  fact  that  a  smaller  number 
of  years,  comoined  with  hard  study,  would  make  them  com- 


petent and  efficient  professional  men  that  all  should  aspire 
to  become."  We  agree,  but  must  point  out  that  it  takes 
the  same  study  to  become  a  colliery  manager — and  in  the 
one  case  there  is  an  open  road  to  the  highest  position  in  the 
mining  profession  ;  in  the  other,  there  is  no  opening  what- 
ever to  the  great  majority.  A  few  may  get  decent  positions 
which  are  limited  to  £200  or  £300  a  year,  but  even  then 
there  is  always  the  colliery  certificated  manager  above  /hem. 
Does  the  Association  intend  to  improve  the  status  of  the 
colliery  engineer  or  electrician  ?  Not  it.  Ninety  per 
cent,  of  the  members  are  members  for  what  they  can  get 
out  of  it  in  the  shape  of  business,  and  all  this  talk  of 
improving  mining  electrical  engineering  and  the  colliery 
electrician  is  merely  the  excuse  for  its  existence.  It  is  all 
very  well  to  "  let  this  Association  in  the  first  place  show 
him  the  need  and  then  the  way  to  improve  himself  in 
matters  electrical,"  but  is  it  going  to  help  him  to 
improve  his  wages  and  his  status  ?  Is  it  going  to  make 
the  position  of  "  colliery  engineer  "  a  position  of  recognised 
responsibility,  one  worth  having,  and  therefore  one  worth 
studying  and  training  for  ?  Until  this  is  done  we  cannot 
see  how  electricity  in  mines  will  ever  be  rendered  absolutely 
safe  and  efficient,  however  stringent  the  "  special  rules " 
may  become.  On  the  other  hand,  its  rapid  development, 
and  the  efficiency  necessary  for  its  economical  and  safe 
operation,  may  force  the  owners  to  say  to  the  Home  Office  : — 
"  We  must  have  properly  trained  engineers  for  the  mechanical 
side  as  well  as  the  mining  side  of  our  mines,  and  it  is 
necessary  if  certificates  are  insisted  upon  that  one  be 
given  to  each."  Then,  and  not  till  then,  will  there  be  an 
end  to  the  accidents  and  dangers  of  electricity  in  mines. 


Those  who  had  the  pleasure  last  week 
Pressure  Rises.  ^^  ^^garing  Mr.  Duddell,  for  a  second  year 
President  of  the  Institution  of  Electrical  Engineers,  discoursing 
on  a  subject  of  which  he  is  a  past  master,  will  agree  with 
us  that  his  address  constituted  a  delightful  variation  from 
the  ordinary  run,  and  recalled  to  mind  his  brilliant  paper 
on  the  arc,  of  13  years  ago.  A  striking  series  of  experi- 
mental demonstrations  accompanied  the  address,  and  the  fact 
that  not  one  of  them  failed  to  "  come  off,"  as  experiments 
are  so  apt  to  do,  bore  testimony  to  the  manipulative  skill 
with  which  they  had  been  arranged.  It  is,  perhaps,  not 
generally  known  that  the  President  is  a  highly  skilled 
horologist,  and  it  was  largely  owing  to  this  accomplishment 
that  he  was  able  to  perfect  his  oscillograph,  as  well  as  the 
many  other  instruments  with  which  he  has  enriched  the 
equipment  of  the  electrical  engineer,  constructing  the 
apparatus  with  his  own  hands — and,  of  course,  brains. 

Mr.  Duddell  disclaimed  any  pretensions  to  novelty  in  the 
phenomena  which  he  described  and  illustrated,  and  doubt- 
less it  is  true  that  most  of  them  are  dealt  with  in  the 
voluminous  literature  on  the  subject  ;  but  it  is 
one  thing  to  know  of  their  occurrence,  and  quite  another 
thing  to  have  them  exhibited  and  explained  in  the  lucid  and 
entertaining  style  of  an  enthusiast,  and  we  are  certain  that 
very  many  of  the  audience  carried  away  with  them  entirely 
new  conceptions  of  the  nature  and  causes  of  "pressure  rises," 
and  of  the  seemingly  insignificant  but,  in  reality,  exceedingly 
important  oscillations  which  are  liable  to  occur  when  any 
sudden  change  takes  place  in  the  conditions  of  an  electric 
circuit.  In  a  later  issue  we  hope  to  reproduce  an  abstract 
of  this  fascinating  address,  though,  unfortunately,  it  must 
necessarily  be  deprived  of  half  its  charm  by  the  lack  of  the 
experimental  illustrations. 


That  there   is  no  abatement  in    the 
The  Olympia     j^j.g^.gg(.  gi^^^^  ^y  the  general  public  in 

motor-cars,  was  evidenced  by  the  huge 
attendance  at  the  annual  Motor-Car  Exhibition  at  Olympia, 
which  was  brought  to  a  successful  conclusion  on  Saturday 
last.  The  show  was,  as  usual,  confined  to  cars  of  what  may 
be  termed  the  pleasure  type,  in  contradistinction  to  those  of 
an  industrial  and  commercial  nature  ;  and  although,  also  as 
usual,  it  was  almost  entirely  a  display  of  petrol  cars,  there 
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was,  from  an  electrical  point  of  view,  one  feature  of  note — 
and  that  was  the  reappearance  of  the  electroraolnlc. 

Although  there  was  only  a  single  vehicle  of  this  type  on 
view,  it  is  an  evidence  that  the  great  progress  which  has 
been  made  by  makers  of  electric  cars  in  America,  coupled 
with  the  encouragement  given  to  the  movement  by  central 
station  engineers  in  the  United  States,  has  at  last  given  an 
impetus  in  the  same  direction  in  this  country.  So  far  as  the 
petrol  car  is  concerned,  it  was  noticed  that  the  show  is 
becoming  more  and  more  a  display  of  complete  vehicles  than 
of  chassis,  a  feature  which  would  seem  to  indicate  that 
makers  are  now  depending  for  sales  more  on  the  luxury  and 
comfort  of  the  bodywork  than  on  the  perfection  of  the 
mechanical  portion,  the  name  of  the  manufacturer  having 
to  be  accepted  as  sufficient  guarantee  for  the  up-to- 
date  chara(;ter  and  reliability  of  the  latter.  The 
cars  on  view  ranged  from  the  very  popular  two- 
seater  to  the  lordly  limousine,  the  finish  and  equip- 
ment of  some  of  the  latter  rendering  them  veritable 
palaces  on  wheels.  As  regards  the  prices  of  motor-cars,  the 
position  is  a  curious  one,  for  while  one  person  will  say  they 
are  lower,  another  will  assert  the  contrary.  The  truth  is 
that  while,  generally  speaking,  no  one  particular  car  can  be 
purchased  for  a  less  amount  of  money  than  last  year,  one 
procures  in  a  1914  model  a  much  more  completely-equipped 
vehicle  for  the  same  money  ;  and  as  the  bulk  of  the  equip- 
ment is  of  necessary  fitments  that  have,  in  any  case,  to  be 
purchased,  cars  may  really  be  said  to  be  somewhat  cheaper. 

So  far  as  the  power  generation  and  transmission  plants  of 
automobiles  are  concerned  there  is  very  little  new,  the 
improvements  being,  to  use  a  stock  phrase,  mainly  confined 
to  details,  as  was  pointed  out  in  the  Review  last 
week.  Had  it  not  been  for  the  electric  lighting 
installations  that  are  now  de  rigueur  on  all  large  and  costly 
cars,  and  the  later  innovation  of  electric  engine  starting 
arrangements,  the  Exhibition  would  have  contained  little  of 
interest  for  the  technical  visitor.  As  regards  the  electric 
lighting  systems,  the  variety  of  different  dynamos  is  rapidly 
becoming  almost  as  extensive  as  that  of  makes  of  cars.  As 
we  hope  to  deal  with  this  section  of  the  exhibits  more  at 
length  in  our  next  issue,  it  will  suffice  now  to  mention  that  a 
good  deal  of  ingenuity  has  been  displayed  in  dealing  with 
the  problem  of  producing  a  dynamo  that  shall  maintain  a 
constant  voltage  and  output,  despite  the  fact  that  the  motive 
power  is  supplied  by  an  internal- combustion  engine  that  is 
run  at  an  ever-varying  rate  of  speed.  As  for  the 
other  great  feature  of  the  show — that  of  engine 
starters — some  of  the  problems  associated  with 
this  new  departure  were  referred  to  by  our  special  con- 
tributor in  our  last  issue.  So  far  only  a  few  British 
manufacturers  have  definitely  adopted  an  electric  starter  as 
a  standard  part  of  the  car's  equipment.  The  majority, 
although  willing  to  fit  them  when  specially  ordered,  are 
not  yet  fully  convinced  of  the  reliability  of  the  various 
arrangements  that  have  been  introduced.  Indeed,  there 
are  some  who  do  not  look  on  the  departure  with  approval, 
one  opinion  having  been  expressed  that  it  is  like 
"  using  a  steam  hammer  to  crack  a  nut."  While 
it  must  be  admitted  that  some  of  the  arrangements, 
from  a  lay  point  of  view,  err  somewhat  on  the  side  of 
complication,  there  is  no  reason  why  the  majority  of  the 
systems,  when  once  their  principle  of  operation  is  grasped  by 
those  motorists  who  drive  their  own  cars,  and  also  by  pro- 
fessional chauffeurs,  should  not  prove  successful.  In  this 
connection,  however,  it  will  be  necessary  for  all  makers  of 
electric  engine-starters  to  issue  plainly-written  books  of 
instruction  as  to  the  management  and  maintenance  of  their 
devices,  so  that  they  shall  not  prove  failures  from  want  of 
knowledge  in  this  direction. 


There  has  been  a  sharp  reactionary 
^^  ^'  movement  in  the  Copper  Market  since 
last  writing,  the  main  impelling  cause  of  which  was,  without 
any  doubt,  the  unsatisfactory  position  as  regards  the  United 
States  and  Mexico,  together  with  the  severely  reactionary 
tendency  of  the  share  markets  both  in  "Wall  Street  and  in 
Europe.  The  combined  adverse  factors  in  these  directions 
fairly  frightened  the  "  bulls  "  of  copper,  who,  on  the  pub- 


lication of  the  laab  American  copper  bu;--.j.-,  threw  their 
holdings  overboard  in  a  half  panic-fttricken  mood.  It  was 
not  that  these  figures  were  ixtd,  bat  that  tbej  showed  au 
increase  in  the  United  States  pro<Jaction  of  al^  ''m>  tons 

on  the  month,  and  of  a  Hmail  quantity  in  the  in. w-nv  stocks. 
The  output  i.j  still  well  Ix-low  the  highest  poiDts  attained, 
but  there  can  be  no  doubt  that  a  gradual  n.-tarn  to  normal 
conditions  is  in  progress  throughout  the  I^ke  .Superior 
district,  and  this  must  tend  inevitably  in  the  dirc-ctbn  of 
steadily  expanding  supplies.  It  is  the  fear  tliat  th's  featare, 
which  seems  likely  to  synchronise  with  declining  trade  at 
home  and  abroad,  will  result  in  a  considerable  surplus  of 
refined  copper  being  accumulated,  which  iDStilled  apprehen- 
sion, and  the  price  of  the  metal  was  vary  sharply  depr*«ed 
as  a  consequence  of  the  realising  which  followed. 
No  doubt  the  technical  position  has  been  cleared 
up  a  good  deal  by  the  wholesale  selling  indulged 
in  during  the  prevalence  of  the  panicky  spirit,  and  that  the 
market  is  now  very  heavily  oversold  cannot  be  questioned, 
but  the  real  position  of  copper  is  rather  obscnre. 
While  the  supplies  in  first  hands  awaiting  disposal  cannot 
be  anything  but  small,  and  while  some  of  the  leadintr  pro- 
ducers are  resolutely  holding  out  for  their  extreme  figures, 
other  interests  are  meeting  the  demand  at  substantial  con- 
cessions, and  dealers  are  cutting  in  to  get  all  the  business 
they  can  lay  their  hands  upon.  With  the  last-named  cate- 
gory price  is  not  so  much  a  consideration  as  the  booking  of 
orders,  for  the  belief  seems  to  have  taken 'firm  root  that 
producers  all  round  will  be  forced  materially  to  reduce  their 
rates  before  long  if  they  are  to  quit  output,  and  on  this 
foundation  bear  sales  of  refined  are  being  made.  There 
are  no  important  bull  commitments  open  now,  and  con- 
fidence has  been  so  much  disturbed  that  it  is  unlikely  that 
any  concerted  move  in  this  direction  will  be  seen  in  the 
near  future.  While  the  present  uncertainty  endures  con- 
sumers cannot  be  expected  to  enter  the  market  with 
any  freedom.  In  fact,  the  last  few  weeks  have  seen  the 
adoption  of  a  most  conservative  attitude  on  their  part, 
the  reactionary  tendency  of  the  standard  copper  market 
naturally  imbuing  them  with  a  strong  sense  of  caution, 
and  the  early  restoration  of  sufficient  confidence  to  warrant 
the  buying  of  material  for  forward  delivery  on  anything 
like  a  fair  basis  is  most  improbable.  The  trade  as  a  rule  is 
resolved  to  hold  off  till  such  time  as  the  prospects  have 
cleared  up,  and  this  cannot  be  until  political  and  financial 
considerations  have  eased  down  very  considerably.  The 
excellence  of  the  entire  statistical  position  has  been  brought 
to  nought  by  a  persistent  series  of  untoward  outside  circum- 
stances, but  the  chances  are  now  in  favour  of  adverse  trade 
and  increased  production  having  the  controlling  power. 
The  strike  at  the  mines  of  the  Kio  Tinto  property  in  Spain 
had  little  infiuence  upon  the  market,  for  although  this  is 
the  largest  European  producer,  turning  out  something 
like  o5,()(U)  tons  of  copper  a  year,  it  has  to  be  borne  in 
mind  thstt  this  output  consists  very  large'.}  of  copper  values 
rather  than  copper,  and  that  the  copper  market  as  such 
has,  therefore,  not  been  much  atfected.  The  American  trade 
in  acid  and  other  products  of  the  cupriferous  pyritos  which 
the  Rio  Tinto  Co.  ship  in  huge  quantities  across  the 
Atlantic,  is,  however,  likely  to  be  affectetl  by  the  temponiry 
suspension  of  supplies.  The  outlook  for  copper  is  for  a 
rather  quiet  market  with  tlnctuations,  but  for  a  long 
view  the  direction  of  prices  is  distinctly  towards  a  lower 

level. 

The  last  European  sti\tistics  issued  this  week  made  quite 
a  good  showing  disclosing  as  they  did  a  further  contraction 
in  the  stocks  and  in  the  visible  supply,  but  they  passed 
unnoticed.  The  feature  has  been  the  heavy  premium  which 
has  developed  on  cash  and  near  deliveries,  and  which  fully 
bears  out  what  has  been  said  above,  as  to  the  extent  of  the 
oversold  account.  The  premium  is,  however,  a  wholly 
disconcerting  element,  for  it  breeds  additional  distrust,  and 
renders  thereby  the  activities  of  buyers,  both  consumers 
and  speculators,  even  more  restrained  than  before.  ^^  hat 
is  really  wanted  is  a  quiescent  market  for  a  few  weeks,  so 
that  fresh  bearings  can  be  taken.  At  the  moment  there  is 
an  atmosphere  of  distrust  which  overpowers  everything. 
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ELECTRICAL    ACCIDENTS    IN    MINES. 


(Concluded  from  page  804.) 


There  were  no  electrical  accidents  in  No.  5  (Manchester 
and  Ireland)  District,  and  only  one  non-fatal  accident  in 
No.  G  (Liverpool  and  North  AVales)  District,  but  no  par- 
ticulars are  given.  In  No.  7  District  (South  Wales)  there 
were  two  non-fatal  accidents  underground,  and  one  fatal 
and  eight  non-fatal  accidents  on  the  surface. 

One  of  the  underground  accidents  occurred  at  Albion 
Colliery  (Glam.)  on  May  24th  ;  the  electrician  received  a 
shock  while  replacing  the  terminals  of  the  controller  of  a 
hauling  engine,  and  was  only  resuscitated  after  20  minutes' 
artiiicial  respiration  by  ambulance  men.  He  said  he  had 
cut  the  current  off,  and  it  was  supposed  it  might  have  been 
put  on  again  by  a  man  working  near  the  switchbox  ;  the 
current  was  at  440  volts  pressure.  The  other  was  at 
Britannia  Colliery  on  July  1st.  A  pump  man  was  slightly 
burned  by  a  flash  caused  by  a  fault  on  the  starter  trans- 
former of  a  pump-motor  working  at  3,000  volts. 

The  fatal  accident  on  the  surface  occurred  at  Gellihir 
Colliery  on  December  4th,  when  an  electrician  received  a 
fatal  shock  while  disconnecting  the  cable  from  the  generator 
from  a  cable  on  a  drum  used  for  lowering  a  pump  in  the 
mine.  He  had  either  neglected  to  cut  the  current  off,  or, 
having  done  so,  it  had  been  switched  on  again  by  some 
person.  The  earthing  of  the  cable  was  also  defective.  The 
voltage  was  550,  three-phase. 

In  No.  8  (Midland  and  Southern  Counties)  District  there 
were  two  fatal  and  three  non-fatal  accidents.  The  two 
fatal  accidents  were  underground,  and  are  described  as 
follows  : — 

In  the  first  accident  the  deceased  had  taken  charge 
of  a  coal-cutting  machine  worked  by  500-volt,  three-phase 
alternating  current.  The  machine  was  temporarily  stopped 
while  its  haulage  rope  was  being  extended  for  attachment  to 
a  newly-set  prop,  and  while  handling  the  rope  the  deceased 
received  an  electric  shock  which  caused  his  death  before  he 
could  be  released.  The  machine  was  connected  to  the 
gateway  switch  by  means  of  an  unearthed  trailing  cable.  On 
examination,  it  was  found  that  the  set-pin  of  one  of  the 
terminals  in  the  plug-box  of  the  machine  had  become  loose, 
and  had  slacked  back,  so  that  its  head  was  in  contact  with 
the  body  of  the  machine  ;  consequently,  it  was  "  live " 
throughout,  including  the  rope  from  which  deceased  received 
the  fatal  shock.  By  deceased's  instructions  this  trailing 
cable  had  been  loaded  into  a  tub  and  labelled  to  go  to  the 
surface  two  days  previously,  and  it  should  not  have  been  in 
use ;  an  earthed  trailing  cable  was  available  for  use,  but  it 
was  a  considerable  distance  away,  and  needed  to  be  coiled  up 
and  placed  in  a  tub  before  it  could  be  fitted.  Deceased 
probably  was  in  a  hurry  to  finish  a  "  cut,"  and  therefore 
brought  the  defective  cable  into  use  again  to  save  time. 

In  the  other  case,  deceased  was  isuperintending  the  re- 
erection  of  a  steel  girder  for  a  roof  support.  One  end  of  the 
girder  was  resting  on  a  post,  the  other  end  was  on  the 
floor,  and  in  that  inclined  position  it  pressed  heavily  on  two 
insulated  lighting  wires  carrying  electric  current  at  550 
volts,  and  cut  through  the  insulation.  While  assisting  two 
other  men  to  lift  the  lower  end  of  the  girder,  the  deceased, 
who  was  standing  upon  an  iron  plate  in  contact  with  moist 
ground,  received  an  electric  shock  which  killed  him  instantly. 
The  deceased  should  have  seen  that  the  current  was 
switched  off  the  circuit,  according  to  the  regulations  of 
the  colliery,  before  attempting  to  fix  a  roof  support  in  the 
neighbourhood  of  the  electric  wires. 

Of  these  the  Inspector  says :  "  It  is  obvious  that  neither 
of  them  should  have  occurred."  "We  quite  agree  that  in 
both  cases  there  was  some  degree  of  carelessness  on  the  part 
of  the  workmen,  especially  in  regard  to  the  latter,  but  what 
sort  of  a  set-pin  was  it  in  the  plug  box  which  could 
so  easily  slack  back  ?  and  surely  the  "  electrician  "  should 
have  seen  that  the  cable  was  sent  out  of  the  pit  if  it  was 
not  fit  to  use. 

Another  accident  which  might  have  been  much  more 
serious  occurred  at  West  Cannock  Colliery,  South 
Staffordshire,  by  which  a  man  received  a  slight 
shock,    and    a    horse,    which    stood    about    1,500    yards 


further  in-bye,  was  killed.  The  current  used  was 
three-phase  alternating,  650  volts,  50  periods  per  second. 
It  was  conveyed  from  the  generator  on  the  surface  to  a 
distributing  station  near  the  shaft  bottom  by  an  armoured 
cable,  but  from  this  point  for  a  distance  of  !)20  yards  the 
cable  was  unarmoured.  Beyond  this  for  a  further  distance 
of  1,115  yards  the  cable  was  armoured.  The  metallic 
covers,  motor  frames,  &c.,  were  earthed  to  the  surface 
through  the  cable  armouring  where  available,  but  for  the  above 
920  yards  the  earth  connection  was  made  by  means  of  an  old 
haulage  rope  |  in.  in  diameter,  laid  under  the  rails.  The 
armouring  of  the  shaft  cable  was  connected  at  the  surface 
by  means  of  a  similar  rope  40  yards  in  length  to  two 
copper  plates  in  wtt  clayey  ground.  The  connections 
between  this  rope  and  the  earth  plates  had  been  made  by 
wire  lacings,  and  were  subsequently  found  to  be  loose 
and  therefore  defective.  One  arm  of  a  three-throw  switch 
had  shorted  on  to  the  frame  through  a  hard  fibre 
tube  on  which  the  knife  blades  were  mounted, 
the  earthing  rope  fused  at  a  corroded  part  near  to 
which  the  man  was  standing  with  his  feet  upon  the 
rope  and  his  arihs  resting  upon  the  unarmoured  cable,  and 
he  received  a  shock  which  caused  him  to  fall,  but  he  was 
not  burnt  or  otherwise  injured.  The  horse  which  was  stand- 
ing on  the  rope  1,500  yards  further  in-bye  was  killed  in- 
stantly. Tests  had  been  made  by  the  attendant  in  the 
generating  house  at  7  and  7.30  a.m.  on  the  morning  of  the 
accident,  but  no  indications  of  leakage  were  discovered. 

The  accident  emphasises  the  great  danger  attending  the 
use  as  earth  conductors  of  old  wire  ropes  which  are  worn, 
corroded  or  of  insufficient  size,  and  the  necessity  of  making 
all  connections  efficiently,  to  secure  electrical  continuity. 
The  old  ropes  in  this  case  were  at  once  cut  out  and  copper 
conductors  substituted,  that  on  the  surface  being  properly 
soldered  and  riveted  to  the  earth  plates. 

Again,  we  might  ask.  Who  was  the  competent  electrician  ? 
and  whati  training  had  he  ?  and  one  might  also  ask  \^hether 
he  was  a  member  of  the  A.M.E.E.,  or  whether  he  held  a 
certificate  granted  by  this  Association  ? 

An  alarming  explosion  occurred  at  Auckland  Park  Col- 
liery in  Durham  about  2  a.m.  on  Sunday,  October  27th, 
1912,  in  the  "  Harvey  "  seam,  to  which  the  damage  was 
practically  confined.  It  was  a  very  remarkable  circumstance, 
inasmuch  as  no  one  ivas  in  this  seam  at  the  time  of  the 
explosion — which  was  also  most  fortunate — and  the  few 
persons  in  other  parts  of  the  mine  were  got  out  without  ex- 
periencing any  ill  effects.  The  damage  done  was  very  con- 
siderable, and  a  separate  report  by  Mr.  R.  A.  S.  Redmayne, 
H.M.  Chief  Inspector  of  Mines,  and  Mr.  Nicholson,  was 
only  recently  issued. 

There  was  a  current  belief  at  the  time  of  the  explosion 
that  it  was  due  to  electricity,  and  on  this  point  the  report 
says  :  "  At  an  early  stage  of  the  investigations  the  electric 
cable  in  the  Harvey  seam  was  looked  upon  with  suspicion, 
as  a  very  probable  cause  of  the  explosion,  and  when  it  was 
found  that  one  of  the  three  cores  was  faulty,  this  suspicion 
was  intensified."  It  was  found,  however,  that  the  fault  had 
been  caused  by  the  explosion,  and  was  due  to  a  large  fall  of 
roof,  which,  strangely  enough,  had  driven  the  cable  on  to  an 
iron  spike,  so  that  it  penetrated  the  armouring  and  came  in 
contact  with  one  of  the  cores.  A  microscopic  examination 
failed  to  show  the  "  slightest  sign  of  burning  or 
arcing,  and  it  was  quite  evident  that  .  .  .  the  spike  had 
entered  the  cable  after  the  current  bad  been  cut  off."  It 
was  then  suggested  that  it  might  have  been  caused  by  a  joint 
box,  on  account  of  an  incident  that  occurred  at  the  Black 
Boy  Colliery  adjoining.  "  One  morning  ....  the  fore- 
shift  men  at  this  colliery  were  walking  in-bye,  when  they  saw 
a  sudden  burst  of  flame  from  a  joint  box."'  An  examination 
of  the  box  showed  that  there  was  a  small  hole  at  one  side  of 
the  filler  cap,  but  whether  it  had  been  there  before  the  burst 
or  was  caused  by  it  was  not  determined.  The  roof  immediately 
above  the  hole  was  spluttered  with  bituminous  compound, 
and  a  large  sooty  streak  extended  from  the  box  right  across 
the  roof  of  the  roadway.  ...  On  the  box  ....  being 
opened  it  was  found  that  the  cause  of  the  breakdown  was 
a  loose  terminal  screiv.     Very  little  bitumen  had  been  lost 

and  there  was  no  sign  of  arcing  on  tne  terminals 

The  cause  of  the  flashing  ....  was  afterwards  found  to 
have  been  the  result  of  some  water  from  a  three-way  tap  in 
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a  motor  house  beinj^  accidentally  allowed  to  Impinge  on  a 
live  lead  at  a  switchboard.  'I'iiis  caused  a  dead  earth  and  a 
sudden  rise  in  pressure,  which  found  vent  at  the  joint-box." 
We  may  here  remark  that  this  is  not  the  first  time  that 
trouble,  which  might  easily  have  resulted  in  serious 
accidents,  has  been  met  with  in  joint-boxes  filled  with  h)itu- 
men,  from  the  same  cause.  Apparently  [jeople  will  not 
remember  that  a  joint  is  tlie  weakest  link  in  an  electric 
circuit,  and  that,  as  it  cannot  be  soldered,  a  large  surface 
ought  to  be  allowed  for  the  connection,  to  reduce  the  current 
density  much  below  that  allowed  for  the  solid  cable,  and 
that  all  bolts  and  nuts  must  be  so  made  that  they  cannot 
possibly  come  loose.  It  is  just  as  important  as  a  high- 
pressure  steam  main,  which  must  be  tight  and  the  bolts  of 
which  never  work  loose.  The  report  continues  : — •'  If 
flashing  such  as  took  place  in  the  landing  at  Black  Boy  on 
a  long-wall  road,  where  there  was  little  or  no  coal  dust,  had 
occurred  at  the  joint-box  on  the  main  engine  plane  at 
Auckland  Park,  there  /could  have  been  little  difficultij  in 
accounliiig  for  the  explosion.''''  As  it  was,  however,  proved 
that  nothing  was  wrong  with  the  joint-box  at  Auckland 
Park,  it  was  unquestionable  that  whatever  else  might  have 
been  the  cause  it  was  not  elertriritij. 

Mr.  Nicholson,  in  his  annual  report,  mentioned  that  "  two 
fires  were  due  to  short-circuits  and  arcing  in  South  Durham 
coal  mines  "  ;  no  details  are  given  as  to  how  the  short- 
circuits  occurred,  but  they  point  to  the  necessity  of  careful 
workmanship  and  supervision  by  competent  and  able  engi- 
neers to  prevent  these  occurrences,  and  not  depending  upon  a 
man  who  gets  labourer's  wages  and  has  no  electrical  or 
engineering  training,  to  carry  out  the  Home  Office  rules  and 
regulations,  even  if  he  be  armed  with  a  written  appointment 
by  the  colliery  manager.  The  employment  of  competent  men 
would  be  the  means  of  reducing  accidents  and  risk  of  acci- 
dent, and  the  suggestion  of  the  Inspectors  "  that  all  joint 
boxes  should  be  securely  built  in  with  brickwork  and  well- 
filled  with  sand  "  would  be  unnecessary,  as  it  is  already 
unreasonable.  This  sort  of  thing  only  wants  carrying  a  little 
further,  when  the  cost  of  special  work,  due  to  rules  and  regu- 
lations, and  merely  to  guard  against  crass  ignorance  and 
pure  incompetence,  on  installing  electricity  will  be  so  great 
that  it  will  become  prohibitive. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  apj)ear  until 
tlie  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  Xo  letter  can  be  published 
unless  we  /t.ave  the  writer's  name  and  address  in  our  possession. 


Diesel  Engines. 

I  have  read  with  interest  the  articles  that  have  appeared 
from  time  to  time  in  the  Electrical  Review,  and,  in  my 
humble  opinion,  you  are  suffering  from  a  bad  attack  of 
"  nerves." 

You  will  have  noticed  that  none  of  the  engine  builders 
are  likely  to  get  killed  in  the  rush  to  put  a  reflux  valve  on 
the  market,  and  also  that  they  are  very  backward  in  even 
publicly  discussing  such  a  valve. 

The  Bray  engine  isi  a  single-cylinder  engine — would  you 
advocate  putting  three  such  valves  on  a  three-cylinder  set  ? 
And  if  you  put  this  valve  on  the  blast  pipe,  why  not  a 
check  valve  on  the  fuel  pipe  ? 

Also  why  not  an  oil  and  moisture  absorber  on  the  u.p. 
delivery  from  the  compressor  !'  In  one  station,  I  understand, 
the  stand-by  boilers  are  fired  by  the  exhaust  gases  from  their 
Diesel  engine,  so  that  on  your  line  of  argument  they  ought 
to  have  a  reflux  valve  on  the  exhaust  pipe  to  stop  a  flash 
back  to  the  cylinder  via  a  bad-fitting  exhaust  valve. 

The  Diesel  engine  requires  simplifying  not  complicating. 

The  Diesel  engine  is  not  the  wild  untamed  animal  you 
would  have  your  readers  believe,  but  like  boilers,  engines, 
■and  gas  plants  will  bite  if  not  treated  with  the  common 
attention  all  such  plants  require. 

The  majority  of  the  accidents  tabulated  by  ^Ir.  Taylor 
are  due  to  wear  and  tear,  which,  I  believe,  occurs  in  other 
(prime  movers  and  has  been  the  cause  of  fatal  accidents. 


Of   Mr.  Tayior'H  re<  -    ouly   No*.    .0 

apix;al  U)  me,  and  I  hop-,  Lii,»,,    ,r  :         'V-   if"--  <  ••' 
in  force  any  regulations  they  will 

users  of  Diesel  engines  and  hold  an  open  inqninr   to  bear 
objections.     A  blast  pressure  p'or '  -         '  '    be  of  - 

and  1  should  \je  glad  to  receive  pa::.,- .ad  prio-- 

makers    of  snch  instrumentH.      Trusting    jou    will  1000 
rec<^ver — 

C      J      WM4a 

Sale  U.D.C.  Electricity  Worki, 
November  17  th,  1913. 

[We  have  again  read  our  editorial  of  last  week  on  this 
subject,  ^ut  we  quite  fail  to  detect  any  groand  for  oar 
correspondent's  suggestion  that  we  are  in  a  state  of  panic. 
The  advantages  of  the  Diesel  engine  have  Ijeen  frequently 
dwelt  on  in  our  columns  :  .surely  it  i.s  permitted  to  os  to 
comment  on  its  drawbacks  al.-:o,  and  to  point  out  a  meftns 
of  doing  away  with  one  of  them  ?  One  reflnx  valve  to  each 
blast  vessel  would  suffice,  and  as  this  was  the  whole  extent 
of  our  proposal,  our  corresi)ondent's  derisive  additions  need 
not  be  discussed. —  Ijns.  Elec.  Rev.] 


Wind-Power  Electric  Plant. 

My  attention  has  been  drawn  to  an  extract  of  the  paper 
on  "  Wind-power  for  the  (ieneration  of  Electrical  Energy  " 
(read  by  me  before  the  Electrical  Association  of  X.S.W.j, 
which  was  printed  in  your  issue  of  August  8th.  The  form 
of  the  abstract  does  not  appear  to  me  to  do  justice  either  to 
the  paper  or  to  the  other  forms  of  electro-windmill  apparains 
described  therein  ;  for  that  reason  I  am  writing  to  you,  as 
you  apparently  have  not  been  furnished  with  a  full  copy  of 
the  paper. 

I  am  forwarding  a  galley-print  copy  under  separate  cover, 
and  if  you  will  kindly  peruse  this  you  will  see  that,  although 
I  have  been  careful  to  do  justice  to  the  Childs  patent  appa- 
ratus, I  have  drawn  particular  attention  to  other  plants  of 
a  more  economical  type,  and  therefore  more  commercially 
practicable. 

I  have  made  special  reference,  amongst  others,  to  the 
apparatus  invented  by  Mr.  Turnbull,  which  I  have  every 
reason  to  believe  has  successfully  solved,  as  stated  in  the 
paper,  the  commercial  problem  involved,  and  which,  in  the 
plants  so  far  constructed  and  in  operation  in  X.S.W.,  has 
given  the  utmost  satisfaction.  It  is  as  well,  perhaps,  to  add, 
that  I  have  no  pecuniary  interest  in  any  electro-windmill 
concern,  but  feel  that  the  efforts  of  a  fellow-Australian 
deserve  more  recognition  than  in  this  instance  has  been  given. 
W.  H.  Myers,  B.E.  (Syd.), 

Mce-Prt\iideiit,  Elec.  A^soc.  of  .V.&H". 

Sydney,  October  1th,  li)13. 

P.S. — You  will  also  see,  f'.-om  the  copy  forwarded,  that  one 
of  the  wind-velocity  figures  given  in  your  abstract  is  not 
quite  correct.'  The  average  wind  velotuty  for  the  month 
giving  the  minimum  total  wimJ-miles  in  Sydney  is  ^'S  miles 
per  hour  ;  this  indicates  a  more  favourable  condition  for 
windmill  operation  than  that  stated  in  the  abstract. 

[We  had  the  full  text  of  the  paper  before  as,  and  the 
only  mcdern  plant  descrilx?d  in  it  was  tl"?  one  to  which  our 
abstract  related.  The  references  to  Mr.  Turnbnirs  system, 
so  far  as  we  can  identify  them,  are  (."omprisod  within  a 
dozen  lines,  and  the  author  expressly  refrains  from  desor'biug 
the  system,  though  appj^rontly  it  was  shown  to  the  audience 
by  Uioans  of  lantern  slides. 

We  regret  that  our  abstract  failed  to  indicate  that  the 
avei-age  wind-velocity  given  for  Sydney  related  to  the  month 
in  which  the  minimum  average  occurred. — Ep<.  Ei.kc  Ukv.J 


Electric  Clocks. 

It  is  true  that  Mr.  (J.  B.  Bowell's  name  was  associated 
with  mine  in  the  patents  of  1S;>:>  and  18l>7,  but  I  think  it 
would  have  been  kinder  of  his  brother  not  to  have  claimed 
for  him  even  reflected  glory  from  his  early  assoi^'iation  with 
the  "  Synclironome  "  system,  as  it  calls  for  comments  which 
I  have  never  yet  made,  and  which  I  hoped  to  have  avoided 
altogether. 

It  is  always  futile  to  discuss  which  of  two  joint  inventors 
had  most   to  do  with  the  genesis  of  an  idea.     Applying  the 
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judgment  of  Solomon,  it  was  Mr.  Bowell  who  abandoned 
the  babe  shortly  after  its  birth,  and  willed  its  slaughter. 
He  has  had  nothing  to  do  with  it  since  1898,  and  took  no 
interest  in  the  Institution  papers  on  the  subject  in  1899 
and  1910.  The  system  as  it  stands  to-day  has  been  created 
and  commercially  established,  in  spite  of  him  and  not  with 
his  assistance.  Facts  speak  louder  than  words  ;  and  it  is 
surely  inconsistent  for  his  brother  to  claim  for  him  a  share 
in  the  elucidation  of  the  principles  of  electric  time  service, 
which  he  has  habitually  transgressed,  presumably  in  the 
honest  belief  that  they  are  erroneous  or  unimportant. 

F.  Hope-Jones,  M.I.E.E. 

Clerkenwell,  November  ISth,  1913. 


Remarkable  Motor  Records. 

Referring  to  your  interesting  article  under  the  above  head- 
ing in  your  issue  of  October  10th,  I  think  you  will  find  that 
the  motors  do  not  develop  120  b.h.p.  at  230  k.p.m.  They 
would  develop  this  output  at  maximum  speed,  i.e.,  650  r.p.m  , 
and  at  lower  speeds  the  b.h.p.  would  be  proportionately 
reduced.     Even  so,  the  records  are  sufficiently  remarkable. 


Calcutta,  Ocfoier  SOth,  1913. 


Sig:nia. 


[When  our  correspondent  receives  our  issue  of  last  week, 
he  will  see  that  the  field  strength  at  230  r.p.m.  is  more  than 
three  times  as  strong  as  at  650  r.p.m.  Consequently,  the 
full  output  can  be  obtained  at  both  speeds. — Eds.  Elec, 
Rev.] 


In  my  letter  of  last  week,  referring  to  this  matter,  I  gave 
the  starting  current  as  50  amperes,  but  find  upon  inquiry 
that  it  is  only  1 6  amperes. 

The  current  taken  to  run  the  motor  light  at  lowest  speed 
is  6  amperes,  therefore  only  10  amperes  are  required  to 
start  up  through  the  gearing. 

H.  Chitty. 

London,  N. 


TRADE    STATISTICS    OF    THE    STRAITS 
SETTLEMENTS,    1912. 


The  following  statement  showing  the  imports  of  electrical  and 
other  materials  into  the  various  Straits  Settlement  ports  in 
1912,  is  taken  from  the  recently  compiled  trade  statistics.  The 
figures  for  1911  are  given  for  the  purposes  of  comparison  and 
notes  of  any  increases  or  decreases  have  been  added. 


Imports  into  Singapore. 


Telegraph  and  telephone 
From  United  Kingdom 
,,      Belgium 
,,      Germany 

,,      France      

,,      Other  countries  .. 

Total 


1911. 

Dollars. 
materials. — 
123,000 
39,000 
28,000 

9.000 


1912. 

Dollars. 

245,000 
6,000 

27,000 
10,000 


Inc.  or  dec. 

Dollars. 


+ 


+ 
+ 


122,000 

33,000 

28,000 

27,000 

1,000 


199,000       288,000        +      89,000 


Tramway  and  railway  materials. — 

From  Belgium  ...  21,000 

,,      Germany  ...  1,000 

„      United  Kingdom         102,000 

,,      Otner  countries  2,000 


34,000 
11,000 
68,000 


+ 
+ 


Total 

Electrical  m.achinery. — 
Prom  United  Kingdom 
,,      Germany 

„      Italy  

,,      Belgium 

„      United    States   ... 

,,      Other  countries 


126,000       113,000 


181 .000 

14,000 

11,000 

6,000 

4,000 

20,000 


210,000 

39,000 

17,000 

1,000 

1,000 

29,000* 


+ 
+ 
+ 


+ 


13,000 

10,000 

34,000 

2,000 

13,000 


29,000 
25',000 
6,000 
5,000 
3,000 
9,000 


Total         ...        236,000       297,000 

*Japan,  10,000  dollars. 


+      61,000 


Engines,  boilers  and  parts. — 
From  United  Kingdom 
,,      Germany 
,,      Netherlands 
,,      United    States   ... 
,,      Other  countries 


1911.  1912. 

Dollars.      Dollars. 


330,000 
11,000 
20,000 
12,000 
45,000 


220,000 
2,000 

10,000 
24,000 


Totcl         ...        418,000       256,000 
Machinery,  other  (except  setving  machines)  .— 
From  United  Kingdom         686,000        649,000 


Inc.  or  dec. 

Dollars. 

—  110,000 

—  9,000 

—  20,000 

—  2,000 

—  21,000 

—  162,000 


Australia 
Germany 
United    States    . 
Other  countries 

Total 


18,000 
26,000 
83,000 
66,000 


,000 
48,000 
79,000 
129,000+ 


+ 


+ 


37,000 
10,000 
22,000 
4,000 
63,000 


879,000   913,000   +   34,000 


t  Belgium,  32,000  dollars;   Holland,    10,000  dollars. 

Lamps  and  lampware. 


Belgium 

6,000 

3,000 

— 

3,000 

Germany 

238,000 

186,000 

— 

52,000 

United  Kingdom 

148,000 

128,000 

— 

20,000 

United    States    ... 

12,000 

16,000 

+ 

4,000 

Other  countries 

32,000 

57,0001 

+ 

25,000 

Total 


436,000       390,000 


J  Austria,  31,000  dollars. 


Imports  into  Penang. 

Electrical  machinery. — 

From  United  Kingdom  56,000         66,000 

„      Germany  ...  39,000         38,000 

„      Other  countries  7,000  6,000 


Total 
Engines,  boilers  and  parts.- 

From  United  Kingdom 
,,      Germany 
, ,      Belgium 
,,      United    States    ... 
Other  countries 


429,000 

38,000 

8,000 

22,000 

21,000 


679,000 

33,000 

12,000 

6,000 

31,000 


-      Total  ...        518,000        761,000 

Machinery,  other  (except  sewing  viachines). — 


From  United  Kingdom 
,,      Belgium 
,,      Germany 
,,      Other  countries 

Total 
Lamps  and  lampware. 

From  Austria 
„      Belgium 
,,      Germany 
,,      United  Kingdom 
,,      Other  countries 

Total 


54,000 
4,000 
3,000 

10,000 


36,000 
3,000 
6,000 
3,000 


71,000    48,000 


3,000 
47,000 
61,000 

7,000 


1,000 

4,000 

56,000 

81,000 

7,000 


Telegraph  and  telephone   materials. — 

From  United  Kingdom  23,000 

Other  countries  3,000 


40,000 
2,000 


Total         ...         26,000 
Tramway  and  railway  materials. — 

From  United  Kingdom  6,000 

,,      Belgium  ...  — 

Total 


2,000 
10,000 


Imports  into  Mal.\cca. 
Telegraph  and  telephone   materials. — 
From  United  Kingdom  2,000  1,000 

,,      Other  countries  —  — 

Total  ...  2,000 

Electrical  machinery. — 
From  United  Kingdom  1,000 

Engines,  boilers  and  parts. — 
Fro.Ti  United  Kingdom  1,000 

Machinery,  other  (except  seiving  machines). — 


1,000 


4,000 


From  United  Kingdom 
,,      Other  countries 

Total 
Lamps  and  lampware. 
From  United  Kingdom 
N.B.- 


34,000 
20,000 


15,000 
9,000 


54,000         24,000 


2,000  1,000 

-Dollar  =  2s.  4d. 


46,000 


+   10,000 

—  1,000 

—  1,000 


102,000   110,000   +   8,000 


+  250,000 

—  5,000 
+  4,000 

—  16.000 
+  10,000 


+  243,000 


—  18,000 

—  1,000 
+  3,000 

—  7,000 


23,000 


+  1,000 

+  1,000 

+  9,000 

+  20,000 


118,000   149,000   +   31,000 


+   17,000 
—   1,000 


42,000   +   16,000 


—   4,000 
+   10,000 


6,000    12,000   +   6,000 


—   1,000 


—  1,000 

—  1,000 
+  3,000 

—  19.000 

—  11,000 


—  30,000 

—  1,000 
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ADJUSTABLE    SPEED    ALTERNATING- 
CURRENT  MOTORS   FOR    PRINTING    PRESS 

WORK. 


Those  who  follow  the  progrresa  of  the  altematint'-current  motor 
closely,  have  been  aware,  for'  some  year«.  that  it  wae  theoretically 
possible  to  produce  an  alternatine-current  commutator  motor  havini^ 
the  pame  characteristics  as  the  direct-current  shunt- wound  motor^ 
namely,  a  speed  which  is  adjustable  and  at  the  same  time  independent 
of  the  load  ;  but  it  will  come  probably  as  a  surprise  to  the  avera{fe 
user  of  alternatinfj-current  motors  that  such  a  motor  exists,  and  is 
capable  of  as  wide  a  field  of  application  as  the  similar  direct- 
current  motor,  many  thousands  of  which  are  put  into  service  every 
year. 

The  present  article  describes  one  only  of  the  many  popsible 
applications  of  this  type  of  machine — namely,  the  application  to 
printing  press  work. 

The  machine  may  be  used  either  on  single  or  polyphase  circuits, 
its  advantages  being  particularly  marked  on  single-phase  circuits, 
since  on  such  a  circuit  no  satisfactory  printing  press  motor  has 
hitherto  existed,  even  for  running  at  a  single  speed  ;  in  order, 


FiG.   1. 

therefore,  to  show  the  motor  operating  under  the  most  diflBcult 
conditions,  we  may  refer  to  a  single-phase  installation  recently 
completed  at  the  works  of  Messrs.  Harrison  &  Sons,  Printers  in 
Ordinary  to  His  Majesty,  at  Hayes,  Middlesex. 

Before  describing  this  installation,  it  may  be  of  interest  to  give 
some  particulars  of  the  motor,  its  construction  and  general 
performance. 

The  motor,  which  is  built  under  the  Punga  &  Greedy  patents, 
and  is  being  placed  on  the  market  by  Messrs.  F.  Parkinson  &  Co., 
of  Leeds,  is  shown  in  fig.  1. 

The  stator  consists  of  a  cast-iron  frame  which  forms  the  base 
of  the  motor  and  also  supports  the  bearing  brackets  ;  this  frame 
carries  the  laminated-iron  stator  core  which  is  of  the  usual 
induction-motor  type  and  contains  a  number  of  semi-closed  slots, 
in  which  the  single-phase  stator  winding  lies. 

The  rotor  consists  of  a  laminated-iron  core  mounted  on  a  strong 
cast-iron    spider     and    carrying     a    drum    winding,    similar    to 


The   Btandard   maohin»;   i-    :;•.•>.-:    a  ;'.n    r^"  Var..- ,'-    .:.  ,ri«rr  Vj 
reduce  the  friction  and  Nrt^i^rn  the  n«;<;i:»w!;*.y  {^jt  (:•  ,  ir:,:  *'.v-ot;on 
thr^fte  bearingn  are  of  th<:  b«flt  qoAlity  obt«inAble,  liber&lly  dwigixd 
for  the  wh(jle  range  of  oatpat«  and  w  »rrmn|^«d  m  to  be  afaaolotoly 
dust-proof. 

Printing  pretia  work  reqoiicfl,  in  addition  to  tb«  motor,  a  apead 
regulating  controller  and  a  itartinic  Bwitch,  arraoffed  ao  aa  to 
p'trmit  of  "inching  '  and  capable  of  being  ftzml  in  aaj  daaimd 
poHition  on  the  preM  ;  the  ffp<wl  ref^lation  iji  effected  bj  mfiia  of 
an  ordinary    dial-type   '  r,     barinff   in  ataadard 

10  Htops,  corresponding  t,  .    different  apeeda. 

The  contacts  are  arranged  to  run  under  oil,  whereby  ■parktnir 
and  burning  is  absolutely  prevented,  and  it  i«  foond  in  ptactiee 
that  such  controllers,  though  in  comitant  oae,  ihow  no  ^gvm  of 
weat  on  the  contacts.     A  view  of  thiji  controller  in  given  in  ig.  9. 

The  starting  switch  can  be  arranged  in  two  different 
according  to  whether  a  remote  control  ia  used  or  not.  TTio 
usual  arrangement  shown  in  the  view,  is  that  ooireapondiac 
to  a  direct  control,  the  use  of  intermediate  aolenoids,  in  this 
case,  being  avoided.  A  small  drum-type  controller  ia  fitted  on  the 
printing  press,  as  shown,  the  contacts  ranning  in  oil  for  tlw  par- 
pose  mentioned  above. 

A  notable  characteristic  of  this  type  of  motor  ia  the  abaenoe  of 
starting  resistance  of  any  kind,  it  being  standard  practice  to  throw 
the  motor  direct  on  the  line,  whereupon  it  can  be  arranged  toabeorb 
not  more  than  twice  full-load  current,  and  will  give  a  ttauting 
torque  of  from  2  to  2h  times  full-load  torque.  By  meana  of  thia 
drum-type  controller  it  is  possible  to  "  inch  "  the  printing  preaa 
with  exactly  the  same  ease  and  accuracy  aa  in  the  c-aae  of  a  dixeei- 
current  motor,  a  result  which  is  unique  on  single-phaae  cnrrect. 
Of  course,  no  counter  shaft  with  fast  and  loose  pulleys  i<i  reiioiied, 
the  motor  being  belted  or  geared  airect  to  the  printing  preee. 

A  number  of  small  knife  switches  may  be  fitted  in  wries  at 
various  points  on  the  press  to  enable  the  operator  to  stop  the 
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apparatus  from  wherever  he  stands.  In  the  case  of  remote  control. 
the  control  is  effected  by  means  of  a  small  pilot  switch  exactly  the 
same  in  every  respect  as  that  used  with  a  direct-current  instal- 
lation. 

Figs.  3,  4  and  5,  show  the  speed-torque  curves  and  the  eflBciency 
and  power-factor  curves  f  the  machine  from  half  load  to  33  per 
cent,  overload,  on  single-phase  current  ;  it  will  be  seen  that  the 
efficiency  is  fully  equal  to  that  of   a  direct-current  motor,  and 
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that  of  a  direct-current  machine,  and  connected  to  a  commutator, 
built  up  of  hard-drawn  copper  bars,  insulated  by  means  of  pure 
mica. 

The  brush   holders  are  of  standard  design,  containing  carbon 
brushes,  in  every  way  similar  to  those  of  a  direct-current  machine. 


remains  approximately  the  same  for  the  full-speed  range,   there 
being,  perhaps,  a  slight  drop  at  the  lowost  speeds. 

Another  unique  feature  of  this  type  of  motor  is  its  extremely 
high  power- factor,  which  will  appeal  more  especially  to  central 
station  engineprs.      It  will  be  seen  from  the  curves  that  the  power 
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factor  at  full  load  averag:c9  95  per  cent,  over  the  entire  rangfe  of 
speed.  From  the  users"  point  of  view,  this  means  that  whereas 
other  alternatingr-current  motors  take  from  20  to  25  per  cent, 
more  current  than  a  direct-current  motor  does  to  do  the  same 
work,  even  when  the  efficiency  is  the  same  in  both  cases, 
the  motor  described  takes  about  the  same  current  only,  and 
consequently  enables  a  certain  economy  in  wiringf  to  be  realised. 

There  is  no  need  to  enlarge  on  the  importance  of  hig^h  power- 
factor  to  the  central  station  man  ;  if  all  the  motors  on  the 
average  altematinff-current  circuit  had  as  higrh  a  power-factor  as 
the  motor  for  which  curves  are  shown,  it  would  be  possible  to  carry 
the  load  with  about  25  per  cent,  less  plant ;  or,  in  other  words, 
carry  a  25  per  cent  g'reater  load  with  the  same  plant. 

Figr.  8  shows  the  speed-torque  characteristics  of  the  motor.  It 
will  be  seen  that  the  speed  drop  between  no  load  and  full  load  is 
very  sligrht.  amounting:  to  3  per  cent,  only,  which  is  certainly  no 
more  than  that  of  the  averagre  direct-current  motor. 

On  the  whole,  therefore,  the  makers  feel  fully  justified  in  their 
claim  that  their  alternatingr-current  printingr-press  motor  is  equal 
in  every  respect  to  the  standard  direct- current  motor  used  for  the 
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same  work,  while,  in  some  respects,  it  is  superior.  It  may  be 
added  that  the  commutation  of  this  machine  is  claimed  to  be  quite 
equal  to  that  of  a  direct-current  motor,  as  it  runs  on  full  load 
without  any  trace  of  sparking'. 

On  account  of  the  necessity  of  using-  a  variable-speed  motor  and 
the  fact  that  it  has  hitherto  been  impossible  to  obtain  one  to 
operate  on  alternating  currents,  a  very  common  method  of 
equipping  printing  establishments,  situated  in  a  district  where 
alternating-current  supply  exists,  is  to  install  a  motor-generator 
set,  and  the  presses  are  then  equipped  with  standard  direct-current 
motors  in  the  usual  way  ;  this  has  serious  disadvantages  in  high 
first  cost  and  low  eflBciency.  The  high  first  cost  renders  it  out 
of  the  reach  of  all  but  establishments  of  considerable  magni- 
tude, and  the  net  result  is  that  small  establishments  are  unable 
to  take  advantage  of  the  variable-speed  drive  at  all,  if  they  are 
situated  in  an  alternating-current  district,  while  if  this  district  is 
single  phase  they  are  worse  off  still,  as  the  use  of  a  countershaft  to 
permit  the  motors  to  start  on  no  load  becomes  essential. 
"  Inching "  by  means  of  the  motor  often  becomes  a  diiRcult 
operation,  so  much  so  that  the  presses  often  have  to  be  pulled  round 
by  hand,  which  is,  to  put  it  mildly,  a  nuisance. 

But  the  effpcts  of  the  low  eflBciency  of  the  motor- ^-enerator  drive 

are  still  more  serious.     Let  U3  consider  the  case  of  operation  of  a 

direct-current  motor,  operated  through  a  motor- generator  drive,  as 

compared  with  an  alternating-current  motor,  of  equal  eflBciency, 

operating  direct  from  the  line  ;  assume  a  very  common  price  of  Id. 

a   unit   for   electrical    energy.     Take    a   standard    6-h.p.    motor, 

operating  48  hours  a  week,  at  an  efficiency  of  80  per  cent.,  it  will 

consume  approximately  270  units  a  week  on  full  load,  or  3,510  a 

quarter  of  13  weeks,  costing  nearly  £14  13s.  4d.     Now,  if  we  have 

a  motor-ffenerator  set  feeding  the  motor,  and  we   assume  90  per 

cent.  eflBciency    for   the   large   motor,    and    90   per   cent,  for  the 

generator,  the  overall  eflBciency  of  the  set  at  full  load  will  be  only 

81  per  cent.,  about  the  same   as   that  of   the  small  motor.     The 

power  consumption  will,  therefore,  be  multiplied  in   the  ratio  of 

100  to  8 1 ,  or  instead  of  the  energy  costing  £14  13s.  4d.,  it   will 

cost  £18  2s.     Hence  by  the  elimination  of  the  motor-generator  set 

we  save  £3  8?.  St',  every  quarter  on  a  single  motor.     The  eflBciencies 

given  above  lor  the  motor-generator  set  assume  that  it  is  fully 

loaded  all  the  while,  but  this  is  far  from  being  the  case.     Such  a 

machine  usually  feeds   a   considerable  number  of   motors,  and    if 

some  of  these  motors  are  not  running,  the  set  will  be  only  partially 

loaded,  and  this  overall  efficiency,  instead  of  being  81  per  cent,  may 

fall  to  from  65  to  75  per  cent.,  whereupon  still  worse  results,   as 

regards  cost,  are  obtained.  • 


Standardisation    of    Plups. — The    question    of    the 

standardisation  of  two-pin  plugs  and  other  small  appliances  in 
common  use  by  the  general  public,  was  brought  up  for  considera- 
tion at  the  Council  meeting  of  the  I.M  E  A.  held  on  the  14th  inst., 
and  a  sub-committee  wao  formed  to  deal  with  this  matter, 
Mr.  A.  C.  Cramb,  of  Croydon,  being  appointed  honorary  secretary. 


We  reproduce  the  following  interesting  review  of  the  prevailinpf 
trade  position  in  Canada,  and  the  factors  likely  to  influence  the 
course  of  business  next  year,  from  our  esteemed  contemporary,  the 
Canad'ian  Electrical  aSCWs  : — 

Whether  or  not  the  year  1914  will  be  an  active  period  for  us 
industrially,  depends,  in  the  main,  on  two  factors  :  (1)  the  natural 
demand  for  manufactured  products,  and  (2)  our  financial  ability 
to  purchase  these  products.  Without  question  there  is  only  one 
answer  to  the  first.  Canada's  capacity  for  almost  unlimited  deve- 
lopment is  established  beyond  the  shadow  of  a  doubt,  so  that  our 
manufacturers  may  be  assured  of  an  ever- increasing  demand  for 
practically  every  class  of  manufactured  articles.  I^  remains  then 
to  discuss  only  the  ability  of  Canadians  as  individuals,  municipal- 
ities or  private  companies  to  provide  the  purchase  price.  During 
the  past  summer,  tight  mon?y  has  be'n  a  very  real  obstacle  in  the 
way  of  certain  lines  of  acHvity.  This  condition  was  brought 
about  partly  by  the  unusual  requirements  of  the  European  con- 
tinent :  also  to  a  considerable  extent  by  the  amount  of  money 
that  had  became  tied  up  in  realty  investments  from  one  end  of  the 
Dominion  to  the  other  ;  but  these  conditions  were  intensified  by 
the  conservative,  ultra-conservative  we  believe,  attitude  of  our 
banks.  Arguing  that  the  signs  foreshadowed  a  repetition  of  the 
crisis  of  1907  and  similar  previous  periods,  and  believing  that 
prompt  action  would  save  the  situation,  they  have  followed 
the  policy,  apparently  quite  consistently,  of  lending  no  money 
which,  as  they  thought,  could  by  any  possible  chance  be 
used  to  encourage  the  general  extravagance  to  which  Cana- 
dians were  rapidly  becoming  habituated  —  the  result  largely 
of  a  number  of  years  of  unusual  prosperity  and  plentiful  money 
which  had  turned  the  heads  of  a  large  percentage  of  our  citizens. 
This  action  of  the  banks  has  caused  a  great  deal  of  discomfort  to 
even  their  most  deserving  customers,  and  while  it  is  generally  con- 
ceded that  caution,  in  reason,  was  the  wisest  course  that  could  have 
been  followed,  it  appears  to  us  that  the  banks,  by  taking  the 
extreme  course,  have  unnecessarily  curtailed  the  circulation  of 
money,  and  have  done  much  towards  producing  the  very  condition 
— a  trade  reaction — they  sought  to  prevent.  Just  how  far  their 
course  was  justified  is  diflBcult  to  determine,  and  it  has  undoubtedly 
placed  the  bmks  in  a  sound  position,  so  that  at  no  time  have  they 
had  to  refuse  assistance  for  developments  which,  in  their  own 
judgment,  they  have  considered  necessary.  As  &  result,  the  larger 
industrial  life  of  the  country  has  not  suffered  seriously,  nor  is 
there  any  sign  of  it  in  the  future,  for  want  of  suflBcient  capital. 
Certain  indus'^ries  report  the  biggest  year's  business  in  their 
history. 

As  already  indicated,  the  extent  of  the  demands  to  be  made  on 
our  factories  during  the  next  12  months  will  depend  on  the  amount 
of  money  in  the  hands  of  (1)  the  individuals,  (2)  municipalities  and 
(3)  private  corporations.  Our  recent  bountiful  harvest  has  been  an 
all-important  circumstance,  which  will  mean  that  the  general 
public  is  pretty  well  supplied  with  ready  money.  The  farmer  only 
knows  through  the  newspapers  that  money  is  scarce.  As  a  result, 
the  small  retailer  of  general  supplies — such  as  hardware,  boots  and 
shoes,  &c. — except  in  the  larger  centres,  will  probably  not  expe- 
rience any  diminution  in  trade  ;  this  means  continued  prosperity 
for  the  wholesale  dealer  and  manufacturer.  In  the  building  in- 
dustry, is  it  not  a  fact  that  practically  every  city  and  town  in 
Canada  is  under-supplied  with  both  public  and  residence  buildings, 
and  the  population  still  continues  to  increase  at  a  rapid  rate  ? 
While  building  permits  issued  during  the  last  month  or  two  indi- 
cate a  slackening  in  this  line  of  trade,  this,  we  think,  is  explained 
in  large  measure  by  the  very  general  feeling  that  both  workmen 
and  supplies  will  be  obtainable  at  lower  rates  ;  also,  due  to  tight 
money,  a  certain  number  of  sacrifices  have  been  thrown  on  the 
market.  We  see  no  sign  of  a  diminished  demand,  however,  and 
this  slight  reaction  will  just  mean  an  increased  activity  in  building 
trades  of  all  kinds  as  soon  as  the  money  situation  has  readjusted 
itself.  With  an  already  inadequate  supply  of  buildings,  an  ever- 
increasing  population,  and  a  fair  distribution  of  money  among  the 
middle  classes,  the  demand  for  all  kinds  of  building  materials 
seems  assured. 

With  the  larger  municipalities  and  private  corporations  the  out- 
look may  not  be  so  entirely  optimistic.  These  have  found  it 
necessary,  often,  to  go  outside  of  Canada  for  their  supply  of  money, 
which  has  not  been  so  readily  forthcoming  during  the  last  few 
months,  on  account  of  similar  demands  from  other  sources. 
Canada's  na<^ural  resources,  however,  constitute  a  splendid  security, 
which  stands  behind  all  her  industrial  undertakings,  and  we  are^ 
confident  that,  even  in  a  world  competition,  she  can  obtain  the 
necessary  supply  of  capital ;  perhaps,  just  at  this  time,  at  a  little 
higher  rate,  but  not  so  high  that  the  resultant  developments  will 
not  amply  justify  the  increased  cost. 

And  after  all  has  been  said  on  bath  sides,  Canada's  immediate 
and  ultimate  prosperity  is  inseparably  tied  up  with  the  prosperity 
of  her  great  rural  papulation,  which,  at  the  present  moment,  is 
possibly  not  equalled  in  any  other  country  in  the  world.  Our 
crops,  JDst  harvested,  will  put  into  the  pockets  of  the  farmers 
during  the  next  few  months  in  the  neigbb.ourhood  of  $300,000,000. 
This  will  soon  find  its  way  through  the  usual  channels  to  the 
manufacturers.  To  this  sum  might  be  added  dividends  from 
investments  which  are  being  distributed  to  the  general  public  at  the 
annual  rate  of  something  over  $150,000,000.  This  will  also 
indirectly  reach  the  manufacturer.  The  extent  to  which  the 
natural  frugality  of  the  average  citizen  will  assist-  in  the  readjust- 
ment of  conditions  is,  of  course,  difficult  to  determine  in  dollars 
and  cents,  but  there  is  no  doubt  that  at  a  time  like  the  present  a 
general  policy  of  curtailment  is  being  followed  by  most  of  us,  and 
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these  accumulations  will  be  ready  for  circulation  aH  wjoq  as  the 
general  public  judpes  the  opportune  moment  ha«  arrived. 

Summing  up  the  situation,  while  we  anticipate  that  difliculties 
will  continue  to  be  encountered  for  some  time  in  obtaining  large 
Bums  of  money  abroad,  this  condition,  we  believe,  will  be  more 
than  ofrset  by  favourable  local  factorp.  of  which  we  may 
mention  : — 

1.  The  unsatitfied  demand  for  every  kind  of  manufactured 
product. 

2.  The  unexampled  prosperity  of  our  great  rural  population. 

8.  The  good  security  and  high  returns  of  <'anadian  investments, 
which  means  ability  to  borrow  abroad. 

4.  The  present  low  conditions  of  stock  suoply  ;  it  is  generally 
conceded  that  the  retailer  is  running  very  low,  following  the  general 
policy  of  caution. 


A  ^  ■_  ^    ^ 


A    TWO-RATE    TARIFF    SYSTEM     WITHOUT 
TIME-OPERATED    CONTROL. 


By  H.  H.  Perbv,  M.I.E.E. 


(^Abstract  of  Paper  read  before  the  Institution  of    Electbical 
Engineers,  at  Manchester,  November  18th,  1913.) 

,  It  seems  ridiculous  to  charge  at  certain  times  of  the  day  a  low  rate 
for  power  and  another  rate  for  lighting  for  the  dual  supply,  and 
further,  it  is  equally  absurd  to  exact  the  full  penalty  price  Irom  a 
consumer  when  he  is  using  only  a  fraction  of  his  maximum  lighting 
load,  assuming  for  the  moment  that  no  heating  is  in  use. 
The  object  of  this  paper  is  to  show  : — 

1.  That  the  use  of  electricity  can  be  extended,  with  advantage 
both  to  supplier  and  consumer,  by  granting  facilities  to  the  latter 


Fig.  1. 

for  using  his  lighting  circuits  during  "  off-peak  "  hours  at  a  low- 
rate  charge  ;  and 

2.  That  the  multiplication  of  domestic  power  circuits,  while  being 
an  advantage,    is  not  always   necessary  for  securing  a   low-rate 

charge. 

A  simple  change-over  switch,  automatically  rocked,  can  combine 
or  separate  the  two  rates  at  will.  Such  a  method  needs  two  meters, 
and  therefore  resolves  itself  into  a  two-rate  system. 
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over  from  the  ;   ,:  ■    r^---  ■     ■■■■     ,j.   ■-•. 
over  Hwitch  will  aatomatically  do  thin  .' 

Ah  fihown  in  fisr.  1,  an  ordinary  iiinfrl'- 
employed,  one  arm  of  which  u  jn%v 
lighting-circuit  magnetiMJf  •     ■':.      It  u   !.- 
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position  of  which    in  adju«t«'l  to  giTe  any  ptOfMiit 

Bumers  lighting  tjetwetn,  H»y,  .'/  percent,  and  2S  ^  .    

low  rate.      In  iitolattd  camh  it  may  be  practicabk  to  (five  a 
percentage. 

Auxiliary  contactn  are  providtrl  for  maintaininir  oontinoitj  of 
the  circuit  when  chan<.''  tb'>  ptmetiokl  ererj- 

day  working  of  the  sv^  No  mucoTf  cop* 

are  used. 

Demagnetising  turns  on  the  mainiet,  or  a  wpftrmte  oooater- 
magnet.  are  provided  for  the  parpowa  to  be  described  in  i^imiwrrtii^ 
with  fig.  4. 

The  switch  is  normally  on  the  low-rate  ride,  and  two  of  tlM 
ordinary  stock  pattern  of  meters  are  employed  a  practiee  whieli  it 
daily  becoming  more  common  for  domestic  circuitfl  owuiff  to  Um 
demand  for  power. 

The  connections  shown  in  fig.  2  would  be  naed  for  %  cuBwinifr 
taking  practically  all  his  current  for  lighting,  no  aeparkte  eircait 
being  provided. 

All  the  current  passes  through  the  high-rate  meter  (H.B.i(.)or 
the  low-rate  meter  (l  R.M.J,  and  the  switch  is  adjoated  by  the 
balance  weight  or  by  the  air-gap  to  that  all  carrenta  lets  than  a 
given  fraction  of  the  maximum  corrent  Co-25  per  cent.)  an 
registered  on  the  low-rate  meter. 

Fig.  3. — A  separate  power  circuit  is  nsed,  connected  to  the  switch 
as  shown,  and  two  meterd  are  therefore  neccwiary  onder  ordinary 
tariff  conditions.  The  low-rate  meter  (l.km.)  will  therefore 
register  the  whole  of  the  power  load,  and  up  to  25  per  cent,  of  that 
required  by  the  lighting,  when  the  switch  is  on  the  low  (or  left- 
hand)  side.  When  the  switch  is  on  the  high  (or  right-hand)  ride, 
L.B.M.  will  meter  the  power  only,  and  H  R.M.  only  the  lifrhtin^. 
Both  in  this  case  and  in  fig.  4  the  meters  are  required  to  operate 
simultaneously. 

Fig.  4. — The  consumer  has  the  option  of  these  connectiona  pro- 
vided certain  heating  apparatus,  such  aa  a  complete  cooker,  a 
system  of  radiators,  or  other  power,  is  adopted,  whether  porchased 
outright  or  hired. 

So  long  as  the  heater  system  is  in  use,  L  R  M.  will  meter  all  power 
and  any  desired  proportion  of  the  lighting,  since  the  pull  of  the 
magnet  is  neutraliseid  to  the  required  extent.  Otherwise  the  opera- 
tion is  the  same  as  in  fig.  3  ;  that  is  to  eay,  the  lighting  rererta 
to  H  R.M.  after  5-2.5  per  cent,  has  been  exceeded. 

To  provide  equal  and  opposite  magnetising  ampere-tnm«  with 
equal  current  flowing  in  each  circuit  would  court  financial  ruin  if 
the  heating  system  were  maintained  over  the  lighting  peak  :  it  ia 
probable,  therefore,  that  the  opposing  forces  would  generally  be 
designed  so  as  not  to  have  a  greater  ratio  than  1  :  2,  or  even  aa  low 
as  1  :  4,  until  heating  apparatus  reaches  a  very  much  higher  point 
of  eflBciency  and  commands  a  ready  sale  to  every  consumer. 

Provided  always  that  the  heating  peak.  a?sumine  that  there  ia 
one  only,  does  not  coincide  with  the  lighting  peak  in  magnitude 
and  length  of  time,  the  arrangement  of  fig.  4  ?hould  undoubtedly 
prove  acceptable.  The  mere  granting  of  a  low  flat  rate  for  power 
by  many  authorities  to-day  is  an  admission  that  the  diversity  factor 
is  large  enough  to  allow  the  coincidence  of  doable  peaks  to  be 
ignored.  It  has  the  immense  advantage  of  giving  to  the  consumer 
facilities  for  using  dozens  of  forms  of  really  useful  appliances 
(together  with  light)  from  the  existing  lighting  circuits  at  a 
low  rate,  and  the  load  so  provided  should  do  much  to  improre 
the  load  factor,  especih-Uy  during  the  two  summer  quarters. 

There  are  many  cases  of  "  necessitated  "  lieht?.  the  first  to  be 
switched  on  and  the  last  to  be  switched  off,  which  onght  to  be  dis- 
tinguished from  occasional  lights.  As  already  pointed  out  it  seems 
misleading  to  charge  a  consumer  an  apparently  high  rate  on  these. 
It  is  highly  probable  that  a  number  of  consumers  would  burn  one 
or  more  lights  throughout  the  night  aa  a  protection  against 
burglary,  provided  that  the  cost  were  small  and  readily  checked. 


..H  RM 


T 


,v 


o 


L'ghC 


Fig.  2. 


-o 

FlO.  3. 


5 


Up  to  the  present,  two-rate  clock  or  centrally  controlled  systems 
have  not  made  great  headway,  for  the  following  reasons  :— (1)  The 
high  cost  of  meters  (clock  controlled)  ;  (2)  expert  workmen  are 
required  for  clock  repairs  ;  (3)  monthly  winding  ;  (4)  prolonged 
period  of  testing.  And  in  the  case  of  central  control  by  a  system 
of  mains  :— (6)  High  initial  outlay  ;  (t>)  cable  faults. 


Fig.  4. 

If  heating  by  electricity  is  to  be  made  familiar  and  profitable,  it 
is  a  .sine  ./iia  non  that  a  hiring  dep>artment  he  inaugurated  from  the 
commencement— not  only  from  an  introductory  point  of  view,  but 
as  an  educative  agency  always  at  the  service  of  the  consumer.  It 
is  well  known  to  engineers  that  a  watchful  eye  is  generally  needed 
for  undersized  plug  circuits  when  lieating  appliances  i  are  m  use. 
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Before  concludingr.  it  may  be  useful  to  revert  to  a  few  points  in 
connection  with  the  instrument  device,  the  working^  of  which  I 
have  already  explained. 

1.  The  armature  will  rock  to  and  fro  with  a  changre  of  only 
0'3  ampere  for  a  10  ampere  iuRtrument.  The  magrnetiaing'  loss  at 
full  load  is  approximately  4  watts  with  continuous  current  and 
8  to  10  watts  with  alternating:  current. 

2.  The  auxiliary  contacts  never  have  to  carry  more  than  25  per 
cent,  of  the  ligrhtingr  load,  except  when  the  arrangrement  of  con- 
nections shown  in  figr.  2  is  employed  and  a  larg^e  power  load  is 
carried,  which  is  most  unlikely.  Both  contacts  are.  however, 
desigrned  to  carry  full  load,  so  that  continuity  ia  assured  ;  the  top 
one  only  is  provided  with  a  flexible  phosphor-bronze  springr,  which 
tends  to  grive  the  consumer  the  benefit  by  resisting:  the  connection 
with  the  higrh-rate  meter. 

3.  Both  auxiliary  contacts  are  fitted  with  rollers,  which  relieve 
friction  and  tend  to  revolve  with  each  rock-over  motion.  They 
are  so  pivoted  that  the  break  in  the  circuit  as  the  position  of 
equilibrium  ia  approached  is  as  short  as  possible.  The  inductive 
spark  due  to  the  magfnetising'  current  is  then  negrligible. 

4.  A  simple  indicator,  groverned  by  the  magnetising:  current, 
shows  the  rate  in  fcse.  The  balance  weig:ht  can,  if  required,  be 
sealed  ag:ain8t  fraudulent  adjustment. 

5.  The  complete  switch  in  a  sealed  case  measures  7  in.  X  7  in. 
X  2^  in. 

In  an  appendix  methods  are  shown  of  using:  one  meter  only  for 
a  two-rate  system,  of  3  or  5  amperes  capacity,  reasonable  accuracy 
being:  obtainable  at  low  powers. 

A  shunt  circuit  is  provided,  with  a  make-and-break  contact 
actuated  by  the  auto-switch,  and  the  uaual  stock  size  of  meter  can 
be  used  without  internal  alteration  for  two-rate  use. 


The  work  is  being:  carried  out  under  the  superintendence  of  Mr. 
Herbert  Jones,  M.I.E.E.,  chief  electrical  engineer  to  the  railway 
company. 


NEW    ELECTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 


Cables  for  South- Western  Railway  Electrification. 

The  contract  for  the  supply  and  erection  of  the  cables  for  the 
electrification  of  the  South-Western  Railway  Co.'s  suburban  lines 
has  been  placed  with  Messrs.  Siemens  Brothers  &  Co.,  Ltd.,  Wool- 
wich.    The  leading:  particulars  are  as  follows  :  — 

Three-phase  current,  11,000  volts,  frequency  25  cycles  per 
second.     The  cables  (see  fig.   1)  are   three-core,   paper  insulated, 


Fig.  1.— Section  of  Cable  foe  S.W.  Railway  Electrification 

lead  covered,  jute  served  and  armoured  with  a  layer  of  galvanised 
steel  wires,  and  served  all  over  with  jute.  8i  :=» 

The  approximate  quantities  of  three-core  cable  to  be  used  are  as 
follows:— 34  miles  02  sq.  in.,  21i  miles  0'15  sq.  in.,  19  miles  006 
fiq.  in. 
,  The  chief  particulars  of  the  cables  are  as  follows  :  — 
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No. 

of 

wires. 



.S3 
33 
22 

Diameter  of 

wire 
varying  from 

Thickness  of 
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conductors  and 

between  any 
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lead. 

Thick- 
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lead. 

Overall 
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02 

0-ir, 
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006    to  01 14 
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0  048  to  O-0G8 

OU        ti       Ju 

0"36  in. 
03(i  in. 
035  in 

0-16  in. 
015  in. 
013  in. 

'3  17  in. 

301  in. 

2'65  in. 

•  oo 

.-,..■-•                    ,  j 

WL    .,  ,. 

Fig.  2. — Consignment  op  Cable  fob  Railway  Electrification. 

Fig.  2  illustrates  the  first  batch  of  finished  cable  before  dispatch 
from  Woolwich  works. 

Electrically-Driven  Watering  Cart. 

A  correspondent  who  has  followed  our  articles  on  the  electrical 
vehicle  question,  sends  us  the  photograph  reproduced  in  fig.  3, 
of  an   electrically-driven   watering   cart   in   use    in   Turin.    The 


Fig.  3. — Electrical  Watering  Cart,  Turin. 

accumulators  are  fitted   immediately  under  the  driver's  seat,  and 
the  back  axle  is  chain  driven  from  the  motors. 

Our  correspondent  points  out  that  this  type  of  vehicle  would  be 
welcomed  by  central  stations,  as  it  would  give  a  useful  addition  to 
the  summer  load. 

Silvertown  Motor-driven  Reducing  Gear. 

Fig.  4  illustrates  one  of  a  number  of  special  reducing  gears 
designed  by  the  India-Rubber,  Gutta-Percha  and  Telegraph 
Works  Co.,  Ltd.,  Silvertown,  to  operate  the  damper  of  a  bank  of 
boilers. 


The  cables  are  being  erected  on  brackets,  supported  on  stakes 
driven  in  the  ground,  and  were  subjected  to  a  test  pressure  of 
25,000  volts  between  any  cire  and  lead. 


Fig.  4.— Electrically-deiven  Damper  Gear. 


''•  The  reducing  gear  consists  of  a  combination  of  bevel  and  epi- 
cyclic-spur  gearing,  which  rotates  a  vertical  shaft.  A  crank  is 
fitted  to  the  lower  end  of  the  shaft,  which  operates  two  connecting 
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rodB  attached  to  the  cranks  on  the  damper.  The  srear  ratio  ta  1 ,295  : 1 ; 
the  motor  is  a  Silvertown  '  Z  15  "  type,  and  develops  1^  b.h.i*.  at 
l,29!i  R.I*  M. 

The  chain  wheel  fitted  on  the  top  of  the  prear  serves  to  drive  an 
indicator  erected  in  the  stoke-hole,  and  thus  the  stoker  can  see  at  a 
glance  the  exact  position  of  the  damper. 

As  the  motor  and  pear  are  installed  over  the  boiler  flue,  a  metal 
cover  is  fitted  over  the  complete  gear  to  exclude  dust  as  far  ae 
possible  ;  the  arrangement  of  the  gear  renders  it  impossible  for  the 
dampers  to  jam  when  closed,  should  the  motor  b3  allowed  to 
over-run. 


LEGAL. 

British  Vacuum  Cleaneb  Co.,  Ltd.,  i-    James  Robertshaw 

AND  Sons,  Ltd. 

This  case  last  week  came  before  the  Court  of  Appeal,  composed  of 
the  Master  of  the  Rolls  and  Lords  Justices  Swinfen  Eady  and 
Phillimore.  upon  the  appeal  of  the  defendants  from  a  judgment  of 
Mr.  Justice  Sargant,  in  the  Chancery  Division,  in  favour  of  tha 
plaintiffs'  patent. 

The  plaintiffs,  the  British  Vacuum  Cleaner  Co.,  Ltd.,  brought 
the  action  against  the  defendants,  James  Robertshaw  k  Sons, 
Ltd.,  for  an  injunction  to  restrain  the  alleged  infringement  of 
Letters  Patent  (No.  17,438,  of  1901),  granted  to  Hubert  Cecil  Booth 
for  "  Improvements  relating  to  the  extraction  of  dust  from  carpets 
and  other  materials,"  of  which  Letters  Patent  the  plaintiff  com- 
pany were  the  owners.  The  plaintiffs  also  claimed  damages.  In 
the  specification  it  was  stated  that  it  was  essential  for  practical 
success  to  drive  by  power  the  pump  employed  for  producing  a 
vacuum,  and  to  maintain  a  vacuum  of  at  least  .5  lb.  per  sq.  in.  in 
the  filter  on  the  side  of  the  filtering  medium  where  the  air  and 
dust  entered  when  the  apparatus  was  at  work,  and  that  it  was  only 
to  extractors  working  with  a  considerable  vacuum  that  the  claims 
related.  The  first  claim  was  for  the  combination  of  an  extracting 
implement  connected  with  a  power-driven  suction  pump  and  dust 
collecting  means  interposed  between  the  said  implement  and  pump 
substantially  as,  and  for  the  purpose,  specified.  In  a  previous 
action  the  House  of  Lords  held  that  there  was  subject-matter  in 
the  patent  in  question,  and  that  it  was  valid.  In  the  present  action 
the  plaintiffs  complained  of  threats  to  infringe,  and  of  actual 
infringement,  by  the  defendants.  The  alleged  infringing  machine 
had  suction  bellows  instead  of  a  cylinder  pump. 

The  defence  was  that  the  plaintiffs'  patent  was  invalid  upon  the 
ground  that  the  alleged  invention  therein  contained  had  been 
anticipated  by  specifications  published  by  James  Joseph  Harvey, 
of  Kidderminster,  in  1898  and  1894,  and  the  prior  user  of  machines 
made  under  Harvey's  patent.  Defendants  further  denied  infringe- 
ment, on  the  ground  that  the  patent  sued  on  did  not  cover  auction 
bellows,  although  worked  by  motor,  and  on  the  ground  that  the 
machine  complained  of  did  not  work  with  a  5-lb.  vacuum. 

Mb.  Justice  Sarciant  held  that  the  statement  as  to  a  vacuum 
of  5  lb.  was  directory  only  ;  that  the  plaintiffs'  patent  had  not 
been  anticipated  ;  that  the  defendants  had  threatened  to  infringe, 
and  had  infringed,  the  plaintiffs'  Letters  Patent.  His  Lordship 
accordingly  granted  the  plaintiffs  an  injunction,  an  inquiry  as  to 
damages  and  the  delivery  up  and  destruction  of  infringing  articles, 
and  ordered  the  defendants  to  pay  the  costs  of  the  action.  The 
inquiry  as  to  damages  was  stayed  pending  the  present  appeal. 

Mr.  Walter,  K.C.,  and  Mr.  J.  Hunter  Gray  (instructed  by  Messrs. 
Farrar  &  Co.)  appeared  for  the  appellants  ;  and  Mr.  T.  Terrell, 
K.C.,  and  Mr.  Colefax,  K.C.  (instructed  by  Messrs.  Hasties),  for  the 
respondents. 

Mr.  Walteb,  upon  the  issue  of  infringement,  contended  that 
what  the  defendants  did  was  not  within  the  plaintiffs'  patent. 
Booth's  specification  being  limited  to  .')  lb.  vacuum  substantially, 
and  he  contended  that  a  machine  such  as  the  defendants,  giving 
2i  to  3  lb.  vacuum,  did  not  infringe.  If  the  patentee's  specification 
was  construed,  as  he  contended  it  should  be,  his  clients  did  not 
attack  the  validity  of  the  patent,  but  if  it  was  not  so  construed 
he  submitted  that  the  machines  which  had  been  used  would  cover 
the  plaintiffs'  patent,  and  so  anticipate  it. 

The  hearing  was  continued  on  Monday,  and  at  the  conclusion 
of  counsel's  argument,  the  Court  reserved  judgment. 

Benkebt  r.  Habman  Allen  Manufacturing  Co. 

In  the  Shoreditch  County  Court,  on  November  11th,  before  his 
Honour  Judge  Cluer,  Elizabeth  Benkert,  a  widow,  of  48,  Wilson 
Street,  B.C.,  sued  the  Harman  Allen  Manufacturing  Co.,  of  7,  Fort 
Street,  Spitalfields,  for  £6.  It  appeared  from  the  evidence  that  the 
defendants  estimated  for  two  new  field  coils,  impregnated,  to  be 
fitted  to  a  li-H.P.  electric  motor,  and  assemble,  test  and  deliver 
same,  at  a  cost  of  £8  19s.  6d.  After  it  had  been  in  use  for  a  little 
while,  it  was  suddenly  found  that  the  insulation  had  burned  out, 
a  most  incomprehensible  thing,  as  it  should  have  lasted  for  years. 
Some  correspondence  ensued,  but  both  took  up  a  dignified  attitude, 
one  side  saying  they  would  not  go  to  inspect  it,  as  there  was  no 
doubt  the  damage  had  been  done  by  dampness,  whilst  the  other 
side  would  not  take  it  for  inspection. 

Judge  Clueb  positively  declined  to  look  at  the  correspondence, 
as  he  said  no  good  could  be  done  by  reading  what  was  written  by 
BO-called  business  people  who  would  act  like  it.  It  was  like  a 
couple  of  ladies  disputing  on  the  etiquette  of  which  had  to  call  on 
the  other  first,  or  a  pair  who  are  quarrelling  as  to  who  shall  raise 
his  hat  first. 


The  Plaintiff  Mid  the  work  had  been  pat  right  by 
Anderson  k  Anderaon,  and  b*d  co«t  £6,  for  which  they  were  i 
payment. 

David  Andkh-hon,  engine^r-inchartfe  V>  the  EaJit  Ham  Coipor»- 
tion,  said  he  examined  the  work,  and  found  that  one  oofl  had 
burned  out  through  defectire  inaaUtion.  One  Uyer  of  tape  was 
not  sufficient  for  600  volte. 

The  Dekkndant  said  the  work  wae  not  goaranteed,  lo  that  thaj 
could  not  be  held  liable.  It  was  not  a  qoeation  of  bad  work,  bOt 
of  dampnese. 

J\:i>r,K  Cller  said  there  might  not  be  a  epecific  goaraatee  aa  to 
the  work,  but  everybody  knew  that  in  that  claea  of  work  it  waa 
understood  that  it  would  last  a  reaaonable  time  if  the  work  waa 
properly  c  rried  out.  In  this  case  it  wae  n^t  properly  carried  oot. 
apparently,  as  it  went  wrong  almost  immediately.  He  gate  a 
verdict  for  the  plaintiff  for  £5  15b.  6d.,  and  ooata. 


Electric  Shock  Claim. 


Before  the  Sheriff-Principal  of  Fife,  a  boy  who  had  received  a 
shock  by  putting  his  hand  on  the  enib  of  a  window  in  the  Loch- 
gelly  Opera  House  connected  with  a  live  electric  wire,  claiinwi 
damages  for  injuries  thus  sustained.  On  bthalf  of  the  defender. 
the  lessee,  it  was  pleaded  that  be  was  entitled  to  take  nnoraal  meane 
of  protecting  his  property  against  interference,  and  that,  in  any 
event,  the  boy  had  no  right  to  interfere  with  the  enib. 
The  Sheriff  diemisaed  the  action  as  irrelevant. 


BUSINESS    NOTES. 


Consular  Kotes.— China.— The  Britigh  Consul  at 
Foochow  reports  that  the  works  of  the  Foochow  Electric  Light  Co. 
were  completed  in  March.  The  light  is  laid  on  to  the  city,  and 
several  outlying  districts,  including  the  foreign  quarter  in  Nantai, 
The  main  streets  of  the  suburbs  are  also  lit,  and  electric  lampe 
have  replaced  the  Kit.-ion  lamps  hitherto  used  on  the  large  bridgea 
connecting  Nant'ai  with  the  mainland.  The  plant,  purchased 
through  a  Japanese  company  and  erected  under  the  supernsion  of 
a  Japanese  engineer,  is  of  best  British  manufacture.  The  current 
is  good,  but  on  the  south  side  of  the  bridges  is  only  laid  on  at  night. 
The  manager  and  staff  of  the  company  are  Chinese. 

The  Consul  at  Nanking  states  that  the  Nanking  Electric  Light 
Co.,  a  Chinese  concern,  is  reported  to  have  now  established  itself  on 
a  satisfactory  footing  and  to  be  making  a  small  profit.  The 
practical  working  is  not  always  all  that  could  be  desired.  The 
Telephone  Co..  also  Chinese,  is  a  very  inferior  installation. 

Peru.— The  British  Consul  at  Cerro  de  Pasco  sUtes  that  the 
Cerro  de  Pasco  Mining  Co.  and  the  Morococha  Co.  have  taken  poe- 
session  of  the  rivers  and  waters  between  Oroya  and  Morccocha  for 
the  purpose  of  erecting  a  powerful  factory  to  ferve  both  the  com- 
panics  for  lighting  and  power.  They  have  started  to  erect  the 
plant,  which  is  expected  to  be  ready  in  abou»  a  years  time. 

Brazil.— The  Consul  at  Rio  Grande  reports  that  the  tramway 
systemof  that  city  has  been  bought  by  the  concessionaires  of  the 
port  works,  and  has  been  electrified.  All  the  material  employed 
has  been  imported  from  the  I  r.ited  States.  The  city  of  Pelotas, 
an  exception  to  most  of  the  towns  in  the  State.  ha«  not  up  to  the 
present  had  the  electric  light,  but  an  electric  power  station  will 
shortly  be  established  for  electrifjing  the  tramways  and  for  other 
purposes  ;  the  contract  was  secured  by  a  firm  from  Buenos  Ayrea.  A 
great  many  of  the  small  interior  towns  are  lighted  by  electricity. 
There  has  not,  so  far  as  the  Consul  knowp,  been  any  interest  shown 
in  these  enterprises  by  British  fiinis. 

Sweden.— The  American  Consul  at  Goteborg.  in  a  recent  report, 
refers  to  a  meeting  of  the  board  of  manager?  of  the  Goteborg 
electric  light  and  power  plant,  a  municipal  enterprise,  at  which  the 
director  brought  forward  a  novel  plan  to  introduce  electricity  into 
the  one  and  two-room  fiats.  Of  the  80.000  apartments  of  two 
rooms  and  kitchen  or  less  in  Goteborg.  only  8,UK)  are  supplied  with 
electricity.  The  chief  reason  for  this  is  the  expense  v  f  installing  a 
special  meter  poot  for  each  two-lamp  apartment.  The  house-owners 
have  not  felt  inclined  to  go  to  such  esj^ense.  and  the  tenants  have 
not  been  willing  to  spend  so  much  on  apartments  that  they  might 
occupy  for  only  a  short  time.  The  director  of  the  electric  plant 
proposes  to  join  all  the  small  apartments  in  a  house  with  a  common 
current  limiter,  the  rental  for  the  cumber  of  lampe  for  which  the 
limiter  is  adjusted  to  be  paid  by  the  house-owner  to  the  electric 
company,  and  the  house-owner  to  be  reimbursed  by  additional 
rental  for  each  apartment.  This  system  has  been  tried  in  four 
houses,  averaging  l'1  apartments  each,  and  the  results  have  been 
satisfactory.  The  installation  costs  per  house  were  reduced  about 
40  per  cent.  The  cost  of  current  will  amount  to  50  ore  C6id.)  per 
lamp  per  month,  or  1  crown  (Is.  Ijd.)  per  month  for  two  lamps. 
At  present  the  consumer  pays  lo  crowns  (168.  lOJd.)  per  year  fcr 
two  lamps,  plus  the  current  limiter. 

The  Consul  at  Stavanger  also  reports  a  cheapening  of  current  in 
that  town  for  cooking  and  heating  purposes.  The  rate  was  formerly 
the  same  as  for  lighting,  viz..  14  ore  l.2d.)  per  KW.-honr.  The  new 
rate  is  2  or  4  ore  per  KW.-hour,  depending  on  the  time  of  day  when 
the  current  is  used.  To  further  encourage  the  use  of  electricity 
for  household  purposes,  the  engineer  of  the  municipal  electric  plant 
has  organised  a  class  for  housewives  for  instruction  in  the  use  of 
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el3ctrically-heated  cooking:  apparatus.  Electric  lig:htinpr  is  univer- 
sally used  in  the  Stavangrer  district  as  a  result  of  the  cheap  hydro- 
electric power  made  possible  by  the  many  waterfalls.  Even  the 
peasants  and  fishermen  dwelling:  on  the  fjord  islands  have  electric 
lighting:  in  their  homes.  The  Consulate  is  well  equipped  with 
electric  lig:ht,  which,  during-  the  winter  months,  is  used  during  the 
day  as  well  as  in  the  evening, 

Norway. — The  American  Consul  at  Christiania  reports  that  the 
use  of  electric  appliances  is  limited  in  Norway,  notwithstanding 
the  fact  that  electricity  is  used  everywhere,  and  that  it  is  furnished 
to  consumers  at  very  low  rates.  Appliances  having  the  largest 
sale  are  electric  irons,  fans,  chafing  dishes,  one  and  two-hole 
broilers,  and  small  hot  or  cold  air  blowers  for  drying  the  hair.  The 
cost  of  electric  current  furnished  to  householders  is  Sjd.  per  KW.- 
hour.  For  technical  purposes  the  rate  is  2id.  per  KW.-hour.  On 
yearly  contracts  the  rates  are  lower — 25d.  per  KW.-hour  for 
domestic  use,  and  for  technical  purposes  £5  per  h.p.  up  to  15,  and 
about  £4  per  h.p.  if  more  than  15  h.p.  is  used.  In  other  Norwegian 
cities  the  rates  are  also  low.  Electricity  is  used  for  heating 
purposes  and  for  general  cooking  to  a  very  limited  extent.  A  few 
householders  whose  space  is  limited  or  where  the  use  of  coke  stoves  is 
impracticable,  employ  electric  heaters  and  ranges,  and  a  few  amuse- 
ment places,  in  operation  for  only  two  or  three  hours  a  day,  find 
electric  heating  convenient.  With  coke  at  16s.8d.  or  18s.  8d.  a  ton,  and 
wood  10s.  6d.  or  12s.  6d.  a  load,  heating  and  cooking  by  electricity 
are  considered  too  expensive  at  the  present  price  of  electric  current, 
though  a  contemplated  reduction  in  rates  may  bring  about  decided 
changes.  The  original  cost  of  electric  appliances  is  also  too  great 
to  permit  of  their  universal  use.  A  few  appliances  are  now  being 
manufactured  in  Norway,  but  the  majority  are  imported  from 
Germany,  with  smaller  quantities  from  the  United  States,  Sweden 
and  England. 

Lapland. — The  American  Commercial  agent  reports  that  the 
richest  and  probably  the  largest  iron-ore  mine  in  the  world  is 
located  at  Kiruna,  Lapland,  in  latitude  68J*  north,  which  is  about 
the  same  as  the  northernmost  boundary  of  Alaska.  The  climate  is 
somewhat  milder  than  in  Alaska,  and  these  mines  are  worked  the 
year  around.  About  1,600  men  are  employed  and  the  equipment 
is  the  most  modern  machinery  obtainable.  Machine  tools  for 
the  repair  shop,  air  compressors,  and  rock  drills,  and  several  of  the 
largest  steam  and  electric  shovels,  are  of  American  make.  Orders 
have  been  placed  with  an  Ohio  company  for  a  large  addition 
to  their  electrical  shovel  equipment,  the  machines  of  this  con- 
cern having  proved  superior  to  other  makes  which  have  been  used 
in  the  mines. 

The  plant  is  at  present  operated  by  steam  power,  the  coal  supply 
coming  from  England  and  Spitzbergen.  Steam  coal  is  delivered  here 
for  about  18s.  8d.  per  ton.  The  electrification  of  the  mines  is  in 
progress,  and  this  power  will  be  used  exclusively  as  soon  as  the  new 
power  plant  of  the  State  of  Sweden,  now  under  construction  at 
Porjus  Falls,  is  completed.  The  transmission  line  is  completed,  and 
it  is  expected  that  the  power  station  will  be  ready  to  deliver  current 
early  in  1914.  150,000  H.p.  will  be  the  capacity  of  this  station,  and 
transmission  will  be  at  78,000  volts  over  a  distance  of  150  miles. 
The  State  railway  between  Kiruna  and  Narvik  is  being  electrified 
and  will  be  operated  from  this  station.  The  ore  is  shipped  from 
Kiruna  to  Narvik  on  the  Norwegian  coast  by  rail,  and  from  there 
by  water  to  Germany,  a  small  percentage  finding  its  way  to 
other  countries.  The  equipment  is  being  rapidly  increased  and 
will  soon  be  suflBcient  to  ship  more  than  10,000,000  tons  per 
annum. 

Up  to  the  present  time  about  25,000,000  tons  of  ore  have  been 
shipped.  The  ore  is  magnetite  and  contains  from  53  to  68i  per 
cent.  iron. 

Electrical  Trade  in  Greece. — According  to  an  Austrian 
Consular  report  on  Greece,  electrotechnical  articles  are  daily  find- 
ing an  increased  sale,  as  large  installations  are  being  carried  out  or 
are  projected.  Numerous  firms  have  been  established  during  the 
past  10  years  for  the  sale  of  the  tmaller  installation  material, 
whose  requirements  are  mostly  supplied  from  Germany.  An  exten- 
sive trade  is  done  by  these  firms,  whose  financial  standing  is  of  a 
satisfactory  character.  The  chief  customers  for  electrical  installa- 
tion and  kindred  articles  are  the  Electrical  Co.,  the  G»s  Co.,  and 
the  General  Post  and  Telegraph  Administration.  To  be  able  to 
promote  business  relations  with  these  latter,  well-introduced  local 
agents  must  be  employed,  otherwise  sales  will  be  bard  of  attain- 
ment. In  the  coming  three  years  large  installations  in  the  depart- 
ment of  telegraphs  and  telephones  are  projected,  with  which  is 
bound  up  a  considerable  call  for  appropriate  material.  The  Gas 
Co.  and  the  Electric  Co.  place  most  of  their  orders  for  material 
with  their  parent  houses  in  Paris.  Nevertheless,  orders  are  placed 
elsewhere  for  particular  articles.  On  such  occasions  they  turn  to 
the  leading  European  makers  with  the  invitation  to  submit  offers, 
and  choose  finally  the  most  competent  who  quote  the  lowest  prices. 
Goods  thus  indented  for  comprise  dynamos,  motors,  electrical 
fittings,  high-pressure  cable  and  transmission  lines,  a  variety  of 
installation  accessories,  electric  lamps  and  instruments,  and  electro- 
lytic copper.  France  is  among  the  suppliers  of  dynamos,  motors, 
transformers,  electrical  instruments  and  electrolytic  copper. 
Switzerland  is  also  a  contributor,  but  more  particularly  of  high- 
pressure  wire  and  electrolytic  copper.  Transmission  lines  are 
supplied  from  Belgium,  electrical  instruments  from  England,  and 
low-pressure  wire  from  Sweden.  High-pressure  wire  is  at  times 
procured  from  Hungary,  and  electrical  apparatus  and  instruments 
from  Austria.  Electric  motors  and  dynamos  are  in  comparatively 
small  request,  as  the  Electric  Co.  in  the  capital  generally 
sells  current  at  too  high  a  price.  A  tendency,  however,  is 
observable,  and  especially  in  the  caseB  of  newly-starting  firms,  to 


employ  electric  motors.  Many  motors  and  dynamos  are  also 
supplied  by  the  Electric  Co.  itself,  or  else  procured  through  agentB 
abroad. 

South    African   Customs  Invoice   Rejrulations.— 

The  South  African  Section  of  the  London  Chamber  of  Commerce 
(Incorporated),  and  the  South  African  Merchants'  Committee  have 
recently  made  representations  to  the  High  Commissioner  for  the 
Union  of  South  Africa  relative  to  the  Regulations  under  the 
Customs  Management  Act  of  the  Union  of  South  Africa,  under 
which  it  is  laid  down  that  invoices  shall  contain  : 

1.  A  statement  in  a  prominent  place  as  to  the  current  value  for  heme  con- 
sumption in  the  open  market  for  similar  goods  at  the  place  of  purchase, 
bought  in  the  ordinary  manner  and  manufactured  or  supplied  in  analogous 
quantities ;  and 

2.  That  the  invoice  shall  also  clearly  show  the  cost  of  packing  and 
packages. 

As  a  result  of  the  correspondence  with  the  High  Commissioner 
referred  to,  it  is  recommended  (except  as  regards  definite  con- 
tracts, to  which  reference  is  made  later),  that  suppliers  should 
give  effect  to  these  Regulations  in  the  following  manner  : — 

(a)  In  cases  where  the  price  charged  on  the  invoice  and  discounts  allowed 
and  the  home  consumption  value  are  alike,  sign  a  declaration  to  the  following 
effect : — 

"  I  declare  that  the  values  appearing  on  the  body  of  this  invoice  represent 
at  the  date  of  the  invoice  the  open  market  value  of  the  goods  if  sold  for  home 
consumption  in  Great  Britain,  and  that  the  discounts  shown  are  the  same  as 
those  granted  on  similar  quantities  sold  for  consumption  in  Gieat  Britain." 

(6)  In  the  instances  where  the  price  charged  on  the  invoice  and  discounts 
allowed  and  the  home  consumption  value  are  divergent,  enumerate  the  latter 
on  the  invoice  in  a  parallel  money  column  and  declare  that  "  the  discounts 
for  similar  quantities  for  home  consumption  are " 

Where  the  price  charged  the  consumer  is  a  contract  price,  the 
invoice  must  clearly  indicate  the  current  value  for  home  con- 
sumption at  the  date  of  the  contract,  thus  : — 


Current  value  for 
home  consumption. 


Selling  price  to  pur- 
chaser in  South  Africa. 


and  the  words  "at  the  date  of  contract  "  substituted  for  "date  of 
the  invoice."  In  all  cases  the  cost  of  packing  and  packages  must 
be  given.  The  declarations  must  be  signed,  and  the  figures  given 
authenticated,  by  either  manager,  principal,  director  or  secretary  of 
the  firm  or  company  making  the  same.  From  communications 
with  the  Commissioner  of  Customs  of  the  Union  of  South  Africa, 
it  is  understood  that  if  the  above  recommendations  are  carried  out 
by  the  suppliers,  they  will  meet  the  requirements  of  Clause  103  of 
the  Regulations  published  under  the  Sections  of  the  Act  referred 
to.  The  Commissioner  of  Customs  intimates  that  should  any 
general  laxness  become  apparent  in  the  signing  of  such  certificates, 
the  value  and  discount  for  home  consumption  will  be  insisted  on  in 
the  body  of  the  invoice  for  the  several  items  thereon. 

Catalogues  and  Lists. — The  Cable  Accessoeies  Co., 

Ltd.,  Britannia  Street  Works,  Tividale. — New  catalogue  of  100 
pages  (No.  7),  containing  illustrations,  brief  particulars,  with  prices 
and  code-words,  of  a  variety  of  "  Sceaco "  water-tight  electric 
light  fittings,  single  light  vertical  and  mill  fittings,  cluster  light 
fittings,  street  lighting  lanterns,  shop  window  fittings,  globeless 
fittings  for  street  lighting,  hand  lamps,  ships'  fittings,  cargo 
cluster  fittings,  bulkhead  or  sconce  fittings,  arc  lamp  winches,  and 
various  accessories. 

Messes.  Stuetevant  Engineeeing  Co.,  Ltd..  147,  Queen 
Victoria  Street,  London,  E.C. — New  edition  of  sectional  catalogue 
No.  1,132.  Its  48  pages  are  occupied  with  fully-illustrated  matter 
relating  to  "Sturtevant"  forge  plants  and  forges.  The  opening 
pages  show  pictures  of  a  number  of  engineering  and  other  works 
where  their  smoke  and  fume-e::^hausting  system  is  employed. 
Particulars  of  stationary  and  portable  forges,  motor-driven  forge 
fans,  &c,,  follow. 

Messes.  Veeitys,  Ltd.,  31,  King  Street,  Covent  Garden, 
London,  W.C. — Publication  No.  745  gives  descriptive  notes  and 
tabulated  prices  and  code-words  of  the  "  Monarc  "  and  "Aston" 
enclosed  arc  lamps,  and  "Aston"  automatic  weight-relieving 
contact  gear. 

The  IAjga  Ltjbbicant  Co.,  63.  King  Street,  South  Shields. — 
Illustrated  circular  relating  to  "  Micaline  "  lubricant  for  electric 
cars,  mica  grease  and  packings,  automatic  lubricators,  kc. 

The  Westinghouse  Bbake  Co.,  Ltd.,  82,  York  Road,  King's 
Cross,  London,  N. — Sixteen-page  pamphlet  giving  prices  and  par- 
ticulars of  centrifugal  and  plunger  pumps  in  combination  with 
Westinghouse  cross  vertical  enclosed  oil  engines. 

Messes.  Landau  &  Co.,  St.  Ann's  Chambers,  Orchard  Street, 
Westminster,  S.W. — Several  illustrated  lists  describing  and  giving 
prices  of  the  "  Lanco  "  electric  heating  cushions  for  bed  or  poultice 
USB  ;  the  "Lanco"  electric  rug  and  foot-mats  ;  and  the  "Lanco" 
electric  heater  for  heating  and  boiling  liquids  by  immersion. 

The  Railwa-s  Truck  Supply  Co.,  81,  Gracechurch  Street, 
London,  E.C. — Twenty-fourpage  illustrated  catalogue  of  electric 
trucks  for  baggage  and  freight  service,  as  supplied  by  the  Elwell- 
Parker  Electric  Co.,  for  whom  the  firm  are  representatives  for 
Great  Britain  and  the  Colonies. 

Siemens  Beothebs  Dynamo  Wobks,  Ltd.,  Tyssen  Street, 
Dalston,  London,  N.E. — Price  List  No.  C.L.  2  (Second  Supplement) 
dealing  with  electrical  illumination  devices  for  Christmas  and 
festive  decorations,  which  they  supply  in  great  variety  ready 
wired  for  connecting  to  circuits  from  100  to  .'50  volts.  Illumina- 
tion lamps  of  many  varied  shapes  are  available  for  use  on  Christmas- 
tree  decoration,   including  representations  of   fruit,   flowers    and 
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birds.  All  theRe  types  can  be  obtained  with  clip  contBcta  rimpli- 
fyivfr  wirinp.  Members  of  the  trade  can  have  copies  of  the  litt  on 
application. 

The  Gledhill-Bkook  Time  Recokdebb,  Ltd..  4.3,  Market 
Street,  Huddersfield — 24-pape  pamphlet,  containintr  illuHtrated 
particulars  of  their  "Empire"  time  recorders,  "  Emiirc-Clipper  " 
recorders  and  job-costing  eqaipments,  and  specimen  cards  showiniif 
their  use. 

Messrs.  A.  West  &.  Pabtnebs.  91-98,  York  Street,  Westminster, 
London,  S.W. — A  very  useful  catalogue  of  200  popes,  containinpr  a 
vast  quantity  of  information,  with  prices  and  a  profusion  of  illus- 
trations, repfarding  a  great  variety  of  surveying  instruments, 
drawing  oflBce  instruments,  stationery  and  (quipmtnts.  architects' 
and  engineers'  photographic,  photo  and  plan  printing  materials 
and  apparatus,  filing  cabinets  and  other  office  furniture. 

The  Peel-Connee  Telephone  Wokks,  Ltd.,  Salford.— 48-page 
bulletin  (No.  3),  containing  excelUnt  large  half-tone  pictures,  line 
diagrams  and  descriptive  matter  relating  to  seme  of  the  exchange 
equipments  that  they  have  installed  for  telephone  administrations 
at  heme  and  abroad.  We  are  sure  that  the  publication  will  be  of 
interest  to  all  telephone  engineers,  and  they  can  secure  copies  on 
application. 

Messes.  Siemens  Bbos.  Dynamo  Works,  Ltd..  Tyssen  Street, 
Dalston,  London,  N.E. — The  firm  are  issuing  to  electric  light  con- 
sumers, preference  being  given  to  uEers  of  Siemens  lamps,  copies 
of  a  picture  in  colour,  which  attractively  and  quite  unobtrusively 
advertises  "  Wotan "  Ismps,  The  prints  are  issued  ready  for 
framing.  There  are  other  features  in  the  picture  beside  the  lamp, 
which  in  some  cases  may  divide  the  admirer's  attentions. 

A  Canadian  Electrical  Store. — In  the  accompanying 

pictures  we  snow  a  couple  of  views  in  the  premises  of  the  Sun 
Electbical  Co.,  Ltd.,  at  Regina,  Safkatchewan,  who  are  claimed 
to  have  the  best  equipped  electrical  showrooms  in  Western  Canada. 
This  is  one  of   the   firms  for  whom   Mestre.   ChiEwell  &  Co.,  of 


BaDkruptey  Proce#dliJr«.— W.  li.  Wkt^     i-.-^-i 

engineer,  The  Arcnde,  Norttampttn.— The  at 
examinfttion  of  thin  debtor  waji  flzrd  to  be  held  kt  th«  Coeaty 
Hall,  North»mpt<^>n.  on  November  lltb.  vhen  the  i^attrntnt  of 
affairs  ^howfd  liabilities  amooDtiBflr  to  £105  and  a»Mta  nrtim«ted 
to  r*-ali8«»  £7.5,  leaving  a  di-fici*ncy  of  £W>.  Mr.  W.  G.  8. 
Fawkes  (Meftrp.  Scriven,  Te-riy  k  Fawkca)  att^-sded  on  behalf  of 
interested  partier.  bat  the  debtor  was  not  pretent.  Tb«  CMBdal 
Receiver  s'ated  that  the  debtor  bad  f;on«  to  a  ntostion  at  Burf, 
Lancashire.  In  view  of  what  tranrpired  at  the  pi«fioo»  bcariaCt 
he  had  written  to  debtor,  pointing  ont  that  it  woqM  b« 
to  furnish  an  amended  ataternent  of  affaira  before  he  ocold 
his  public  examination.  The  book  deb'a,  which  were  first  pat  at 
£128,  and  later  at  £84,  estimated  to  produce  £7.'..  aa  a  fact  bad 
only  p-oduced  £2'.  Ts.  lOd.  The  Official  Rectirti  had  pointed  oot 
to  the  debtor  that  he  had  not  ce  mplied  with  the  conditicna  of  tbe 
Bankruptcy  Acts,  and  that  it  reated  with  him  whether  be 
his  public  examination.  The  debtor  had  replied  that  he  had 
money  for  his  railway  fare  to  Northampton.  The  Official  BecetTer 
f-nbmittcd  that  if  the  matter  was  not  properly  cleared  ap  the  caae 
must  be  adjourned  li/ie  die;  but,  in  order  to  give  the  debtor  an 
opportunity  to  comply  with  the  re'juirementp,  he  would  apply  for 
an  adjourrment.  The  Registrar  accordingly  ordered  the  caae  to 
stand  adjourned. 

WooLF  Baknett,  electrician,  269,  Mile  End  Road.  £.— The 
public  examination  was  held  on  November  12tb.  before  Mr. 
Registrar  Hope,  at  the  London  Bankruptcy  Court.  The  accoonts 
showed  liabilities  £.59  16s.  4d.  and  assets  nil.  In  the  coorte  of  hia 
evidence,  the  debtor  stated  that  he  csme  to  this  country  from 
Poland  33  years  ago,  and  bad  not  been  naturalised.  His  failore 
was  due  to  liability  incurred  on  behalf  of  his  son,  who  waa  also 
in  the  court.     The  examination  was  concluded. 

Pbested, (male),  St.  John's  Park,  Holloway,  X.,  electrical 

engineer. — Receivirg    order    made  November    12th.  on   creditors" 
petition.       First    meeting    November  2Cth  ;    public    graTnin^tyw 


&    M 

• 

i 

^m 

^^^K^                                                          e,fc  »«r 

Views  in  a  Canadian  Electrical  Store. 


Kingsway,  W.C.,  are  acting  in  the  capacity  of  European  purchasing 
agents.  The  Canadian  Sun  Co.  is  not  connected  with  an  English 
company  of  a  similar  name.  The  lines  of  manufactures  that  it 
handles — fittings,  cooking  apparatus,  telephones,  power  equip- 
ment, &c. — are  mostly  of  British  manufacture,  and  some  of  the 
articles  appearing  in  theee  illustrations  have  been  specially  made 
to  meet  Canadian  requirements. 

Lead. — Messrs.  James  FoKvSter  &  Co.  report  as  fol- 
lows under  date  November  15th:  "The  d6baole  in  the  copper 
market  this  week,  together  with  the  pessimism  which  is  so  marked 
a  condition  of  all  markets  outside  metals,  has  had  its  natural 
efifect  on  the  lead  market  notwithstanding  the  intrinsic  position 
of  the  metal,  and  we  have  had  a  recession  in  values  for  all 
positions  of  considerable  importance.  So  very  little  lead  has  come 
in  ;  the  large  arrivals  expected  end  of  last  week  and  this  have  not 
made  their  appearance,  and  the  difficulty  and  inconvenience  the 
delay  has  caused  are  very  serious.  The  lead  is  urgently  wanted. 
In  normal  times  the  bare  condition  of  consumers'  stocks  and  the 
absence  of  any  lead  in  the  shipping  ports  would  have  maintained 
prices,  but  these  are  not  normal  times,  and  despite  the  scarcity  we 
have  a  falling  market  and  very  little  selling  is  sufficient  to  act 
adversely  on  values.  Closing  prices  last  week  were :  October 
£20  12e.  6d.,  November  £19  178.  Gd,,  December  £19  10s.,  and 
January  £19  5s.  Last  night's  market  developed  into  a  regular 
slump  and  closed  at  lowest,  November  at  £18  12s.  6d.,  December 
£18  78.  6d.,  March  £18,  with  buyers  for  prompt  at  £19,  and 
February  £18  2s.  6d." 

Whist  Drive. — Messrs.  A.  Reyrolle  &  Co.'s  em- 
ployes held  their  annual  whist  drive  and  dance  in  the  Hebbum 
Co-operative  Hall  on  Friday  last.  The  event  was  the  most  suc- 
esessful  yet  held.  After  whist  and  supper,  prizes  for  the  works' 
annual  sports  were  presented  by  Mrs.  Reyrolle,  who  was  presented 
with  a  handsome  bouquet.  Mr.  H.  C.  Stuart,  of  the  purchasing 
department,  then  moved  a  vote  of  thanks  to  Mr.  Reyrolle,  and 
referred  to  the  very  cordial  relations  existing  between  the  officials 
and  workmen.  Mr.  P.  Wright,  of  the  switch  department,  seconded, 
and  Mr.  Reyrolle  suitably  replied.  A  programme  of  dancing,  kc, 
followed. 


December  19th  :  both  at  Bankruptcy  Buildings,  Carey  Street 
London,  W.C. 

John  Samuel  Richarf-',  Marfleet,  Kingston-npon-Hull.  elec- 
trician.— Receiving  order  made  November  10th,  on  debtor's  own 
petition.  First  meeting  November  25th,  at  Official  Receivers 
office,  York  City  Bank  Chambers,  Lowgate,  Hull.  Public  examin- 
ation December  8th,  at  Guildhall,  Hull. 

Callender's  Cable  Works  Prize  Band.— On  Satur- 
day last  the  above  band,  connected. with  Callender's  Cat.le  and 
Construction  Co.,  Ltd.,  gave  a  concert  in  the  works"  dining 
hall.  Among  the  officials  of  the  firm  present  were  Mr.  J.  0. 
Callender,  Mr.  A.  R.  Kibblewhite.  Mr.  S.  '  oodman.  .^c.  Durinjf 
the  evening  the  50-gninea  shield  (first  prize  of  the  Preliminary 
Shield  Section)  won  at  the  Crystal  Palace  contest  on  Septembw 
27th  this  year,  was  presented,  Mr.  lies,  the  founder  and  director 
of  the  great  annual  band  festival,  handing  the  shield  to  Mr.  T.  0. 
Callender.  the  managing  director,  who  presided.  The  band  has 
competed  se~en  times  in  this  festival,  winning  three  first,  two 
second,  and  one  third  prizes.  It  has  had  a  successful  contest  season, 
having  entered  «ix  competitions  and  winning  prizes  on  each  ocotr 
sion — three  firsts  and  three  seconds.  Its  record  to  date  is  : — 20 
contests  entered  :  prizes  won,  16.     Congratulations  '. 

Shipping  E.\hibition. — In  connection  with  the  Ship- 
ping, Engineering  and  Machinery  Exhibition,  which  is  to  be  held 
at  Olympia,  from  September  25th  to  October  17th,  1914,  we  are 
informed  that  a  Royal  Commission  has  been  appointed  by  the 
Netherlands  Government  for  the  purpose  of  organising  a  col- 
lective exhibit  of  Dutch  shipping  (naval  and  mercintile),  ship- 
building and  engineering  on  this  occasion.  Among  the  members 
are  many  of  the  most  important  business  men  in  Holland,  includ- 
ing the  burgomasters  of  Rotterham  and  Amsterdam. 

Canadian  Business  Tours. — According  to  the  Times, 

arrangements  are  on  foot  for  a  visit  of  Canadian  business  men 
to  Great  Britain  in  March  or  April  next  and  for  a  return  visit  of 
British  business  men  to  Canada  in  AuTfust.  Mr.  C.  F.  Roland, 
Commissioner  of  the  Winnipeg  Industrial  Bureau,  is  in  London 
in  connection  with  the  matter. 
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Book     Notices.  —  Becherches    IJ.rjHrimentales    siir    U 

(ovjwfie  (li>K^  Fers  et  Acierx  par  Ics  ChoJumfiinj'  a  Jet  dU^.ryqhie. 
By  R.  Amcdex  Paris:  Union  de  la  Soudure  Autogoie.  Price 
3  fr.— Iq  this  brocihure  ia  ^iven  a  full  accoant  of  the  method  of 
cutting:  steel  with  the  oxy hydro jren  and  oxyacetylene  blow  pipes, 
in  minute  detail.  Xumerous  micro-photographs  are  reproduced 
to  illustrate  the  physical  processes  involved,  and  the  influence  of 
impurities  in  the  oxyeren.  and  of  variations  in  the  pressure  of  the 
eras,  ia  discussed.  The  elfect  of  the  operation  upon  the  metal  in 
the  neighbourhood  of  the  cut  is  described,  and  the  consumption 
of  the  gases  employed  under  given  conditions  is  given.  The 
work  should  be  of  great  value  to  those  who  contemplate  the  use 
of  this  powerful  modern  agent. 

The  "  JfrrhaiiicdJ  WorhJ"  Poeliet  Diary  and  Year  Book,\^\i. 
Manchester  :  Emmott  &  Co.,  Ltd.  Price  6d.  net.— New  matter  on 
steam  turbines,  milling  and  gear-cutting,  keys,  pipe  threads,  pipe 
joints,  weights  of  nuts,  &c.,  has  been  included,  and  the  work  as  a 
whole  revised.     It  is  wonderful  value  for  the  money. 

La  Smdvre  Autoghte.  By  I'lnstitut  Scientifique  et  Industriel. 
Paris:  Mois  Scientifiqvp.  et  Industriel.  Price  2.75  fr.—This  bonk 
describes  and  explains  the  various  processes  of  autogenous  welding 
in  use,  with  their  advantages  and  drawbacks,  and  gives  practical 
directions  for  their  operation,  together  with  details  of  cost. 
Hydrogen  for  this  purpose  is  best  prepared  by  electrolysis,  and 
some  particulars  are  given  of  commercial  apparatus  for  this  pur- 
pose ;  the  cost  is  from  1  to  1  .\  fr.  per  m\  One  chapter  is  devoted 
to  electric  welding,  including  spot  and  seam  welding.  The  work 
is  very  complete  and  detailed,  and  deserves  hearty  commendation. 

Second  Report  of  the  Committee  on  Reinforced  Concrete.  London  : 
William  Clowes  &  Sons.  Ltd.  Price  23.  6d.  net.— The  Committee 
of  the  Institution  of  Civil  Engineers,  which  presented  this  report  in 
July  last,  is  presided  over  by  Sir  William  Matthews,  with  Dr. 
Tudsbery  as  secretary.  Since  the  first  report,  issued  in  June,  1910, 
research  has  been  carried  on  in  various  directions,  and  a  quantity 
of  very  valuable  information  has  been  brought  together  in  the 
volume  under  notice,  whioh  includes  reports  on  tests  of  plain  and 
reinforced  concrete  slabs,  percolation  tests  at  the  N.P.L  ,  tests  on 
columns  and  beams,  calculations,  formula,  &c.,  with  descriptive 
reports  of  work  actually  carried  out. 

"  Application  of  Electric  Power  to  Mines."  By  W.  H.  P^tchell 
London  :  Constable  &  Co  ,  Ltd.     Price  10s.  6d.  net. 

"  Bvlletin  of  the  Association  des  Ingenieurs  Electriciens " 
Vol.  XIII,  No.  9,  September,  1913.  Lie^e :  The  Association. 
Price  4  fr.  50  c. 

"  Jovrnal  of  the  American  Society  of  Mechanical  Engineers  " 
November,  1918.     New  York  :  The  Society.     Price  35  cents. 

''Proceedings  of  the  South  Wales  Institute  of  Eaeineers  "     Vol 

XXIX,  No.   5.     November  10th,    1913.      Cardiff:  The   lostitute' 
Price  5s. 

''Proceedinps  of   the    Engineers'    Club  of   Philadelphia."     Vol 

XXX,  No.  4.     October,  1913.     Philadelphia  :  The  Club.     Price  ^2 
The  Practical  Metallography  of  Iron  and  Steel."     By  J  S  G 

Primrose.     Manchester  :  Scientific  Publishing  Co.     Price  38  net 

"Text-Book  of  Applied  Mechanics."  Vol.  V.  Eighth  Edition 
By  Andrew  Jamieson.  1913.  London  :  Charles  Griffin  &  Co 
Price  7s.  6d. 

"Electro-Thermal  Methods  of  Iron  and  Strel  Production  "  By 
J.    B     C.    Kershaw.      1913.     London:    Constable    &    Co.      Price 

OS.  6d.  net. 

"The  Hidden  Danger  and  How  to  Avert  It."  Doncaster  •  The 
Dnncaftte.r  Chro?iicle.     Price  3d. 

Tr  'i  ^^Vrft'""'  ^^}^^  University  of  Toronto  Engineering  Society." 

Vol.  VIII,  No.  G.     October,  1913.     Toronto  :  The  Society 

„,  ,  ^rtTrr  T  °^  *^^  American  Institute  of  Electrical  Engineers  " 

l"}-  \^^"'  N«- 1 1-     November,  1913.     New  York  :  The  Institute 
Price  $  I . 

'' Transactions  of  the  Illuminating  Engineering  Societv  "  Vol 
VIII,  No.   7.     October,    1913.      New  York  :  The    Society.'     Price 

"The  Physical  Review."  Vol.  II,  No.  4.  October,  1913.  Lan- 
caster,  Pa.  :  The  American  Physical  Society. 

"  Les  Surtensions  dans  les  Distributions  d'Energie  Electrique  et 

es   Moyens  den  Prevenir  les  Inconvenients."      By  S.  van  Dam. 

1913.     Amsterdam  :  Van  Mantgem  &  de  Does     Price  10.? 

v4v ''^^X''!*  Mensuel  of  the  Socie'e   Beige  d'Electricie'n.."     Vol 

?^y..-    i?,^®^^^'''^•     B'-'issels  :  E.  Bruylant.     Price  1  fr.  75  c     ' 

Atti  della  A=soc£zione   Elettrotecnica  Italiana"     Vol  XXIT 

Nos.l9and20      9ctober    15th   and    31st,    1913.     Milan:  Stucchi,' 

Ceretti  &  Co.     Price  L.  1.50  each.  "i-ui.um, 

"Aufstellung  liegender  Wasserturbinen  fiir  Gefalle  von  3  bis 
Munich  :'j"  G  Sr.^"^""^'  '°'  ^""^'^-     ^'  -^^^^^^  ^^"-^"• 

Messrs^ Ckopry  Lockwood  &  Son,  of  7,  Stationers'  Hall  C  urt 
London,  E.C  have  just  ieeued  a  new  illustrated  catalogue  of 
108  pages  of  their  scientific,  technical  and  industrial  works 
C  >pie3  will  be  sent  to  any  reader  interested,  on  application. 

British  Engineers'  Association.— We  commend  to  the 

fympathetic  consideration  of  all  of  o  ir  manufacturing  readers  who 
t'®i,w.u?l''^  connected  with  the  above  Association  a  32-pa2e 
booklet  that  has  just  been  i.snfd  dealing  with  its  pos-ibilitit  sand 
Its  achievements,  and  setting  forth  reasons  why  eligible  firms 
should  ]o.n.  As  our  readers  krow  the  Association  is,  in  the  first 
instance,  centring  its  attfntion  upon  the  Chinese  market,  and  the 
pamphlet,  therefore,  contains  a  good  deal  of  information  bearing 
upon  this  subj  ct.  The  Association  and  the  merchants,  the  Horg 
Kong  IJaivers-ty,  German  and  American  influence  on  Chinese 
education,   are   among   the   topics   briefly  touched  upon.       Fxrms 


likely  to  be  interested  should  ask  the  secretary  for  a  copy  of  this 
booklet  ;  the  offices  of  the  Association  are  at  32,  Victoria  Street, 
S.W. 

Liquidations.— The  Universal  Cable  Code  (Parent) 

Co.,  Ltd. — A  petition  for  the  winding  up  of  this  company  has  been 
presented  by  Herman  Schneider,  merchant,  and  will  he  heard  on 
December  2nd. 

Ohio  Power  Syndicate,  Ltd~A  meeting  will  be  held  at 
66,  Bishopsgate,  Lmdon,  E.C,  on  December  22nd,  to  hear  an 
account  of  the  winding  up  from  the  liquidator,  Mr,  E.  J.  Trollope. 

The  Preston  Electric  Co ,  Ltd.— A  meeting  of  creditors 
will  be  held  at  12,  Bennett's  Hill,  Birmingham,  on  November  24th, 
at  12  o'clock  noon. 

J.  Defries  *:  Sons,  Ltd.— A  meeting  will  be  held  at  4b, 
Frederick's  Place,  Old  Jewry,  on  December  15th,  to  hear  an  account 
of  the  winding  up  from  the  liquidator,  Mr.  A.  F.  Whinney. 

Trade    Announcements.— Mr    C.    E.   Wilson,    of 

Johannesburg,  and  Mr.  F.  Peabody  Rice,  of  the  same  city,  have 
entered  into  partnership,  and  will  carry  on  business  under  the  firm 
name  of  Peabody  Rice  c^  Wilson,  with  offices  at  22.  Standard  Bank 
B'lildingp,  Harrison  Street,  Johannesburg.  Mr.  Wilson  has  been 
in  charge  of  the  South  African  interests  of  the  British  Insulated 
and  Helsby  Cables,  Ltd  ,  for  many  years. 

Mb.  E.  Wallis,  electrical  contractor,  has  taken  over  the 
business  of  the  late  Mr.  R.  Cloake,  of  26,  High  Street,  Sevenosks, 
and  will  carry  it  on  under  the  style  of  Cloake  &  Wallis. 

Deed  of  Assignmcttt.- H.  J.  Bentley  (Bentley  and 
Co.),  electrical  engineer  and  ironmonger,  Manchester.— Creditors 
must  send  in  their  claims,  &c.,  by  November  29th  to  the  Trustee, 
Mr.  J.  W.  A,  Hirst,  28,  Queen  Street,  Albert  Square,  Manchester] 

Lead  Coating  of  Metals.— The  efficient  protecting  of 

iron  and  steel  from  corrosion  and  the  preserving  of  tubes,  castings 
and  other  metallic  articles  from  acid  fumes  and  corrosive  liquors, 
has  always  been  of  great  interest  to  engineers  and  others.  In  the 
accompanying  figure  is  shown  a  group  of  articles  which  have  been 


Lead-coated  Metal  Articles, 

successfully  coated  with  lead  to  a  thickness  of  about  iV  in.  The 
figure  shows  castings  for  centrifugal  machinery,  roof  glazing  bars 
and  plates,  springs,  bolts  and  nuts,  &c.  These  articles  have  been 
leadised  by  the  electrolytic  deposition  of  lead  by  Messrs,  Lead,  Ltd., 
of  1  and  2,  Old  Pye  Street,  Westminster,  S.W, 

Sweden. — A  new  electro-metallurgical  company  has 
recently  been  formed  at  Arboga,  in  Sw^eden,  for  the  purpose  of 
building  a  new  works  for  the  manufacture  of  corundum,  silicon 
carbide  and  ferro-alloys.  The  company  has  a  capital  of  £11,100  in 
fully-paid  -hares,  and  the  well-known  Swedish  metallurgist, 
Engineer  Gionvall,  is  one  of  the  promoters. 

It  is  reported  from  Stockholm  that  the  Almiinna  Svenska  Elek- 
triska  A/B  has  formed  a  subsidiary  company  at  Copenhagen,  with 
the  view  of  getting  into  a  better  position  for  supplying  the  Danish 
market. 

Correction    of  Advertisement.— We   are   asked   to 

announce,  in  connection  with  the  B.T.H,  Co.'s  Veluria  reflector 
advertisement  in  our  issue  of  November  7th,  that  the  prices  of  the 
60  80  watt  and  200-watt  extensive  type  reflectors  were  incorrectly 
Dtated.  Toepriceof  the  60-80-watt  reflector  is  39.  6d.,  not  3s.,  aa 
printed  :  and  that  of  the  200-walt  n  fleeter  is  19s.,  not  19s.  6d.,  as 
printed. 

LifMnjr  Majrnets  in  Steel  Works.— Having  accumu- 
lated an  enormous  amcunt  of  scrap  metal,  in  the  course  of  20 
or  30  years,  one  of  the  largest  steel  works  in  this  country  decided 
to  resort  to  lifting  magnets  for  its  removal,  and  obtained  one 
from  the  Witton  Kramer  Electric  Tool  and  Hoist  Co.  (for  whom 
the  General  Electric  Co.,  of  Queen  Victoria  SMeet,  London,  EC, 
are  the  sole  Felling  agents)  ;  the  magnet  is  42  in.  in  diameter,  and 
is  suspended  from  a  travelling  jib  crane.  By  shis  ireans  the 
difficulties  of  handlingr  tninings  and  other  scrap  are  obviated. 
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LIGHTING  and  POWER  NOTES. 


Acton. —  In  a  letter  to  the  U.D.C.,  laid  before  its 
Works  Committee  last  week,  the  Metropolitan  Electric  Supply  Co. 
stated  that  the  failure  of  the  supply  of  electricity  to  the  pumps  at 
the  aewaf^e  disposal  works  on  the  20th  ult.,  was  due  to  an 
accident  at  the  Willesden  works.  The  surveyor  stated  that  if 
there  were  a  serious  breakdown  whilst  a  storm  was  in  progresB 
the  matter  would  be  prave.  Several  breakdowns  in  the  local 
supply  had  taken  place  during  the  last  three  years,  but  since  the 
company  had  insthUed  its  new  plant  in  Acton  Lane  no  complaint 
had  been  made. 

Arj^entina.  —  The  Bolivar  T.C.  has  approved  the 
specification  for  the  electric  lighting  of  that  town  and  tenders 
will  shortly  be  called  for. 

The  concessionaire  of  the  electric  light  stations  in  Ramos  Mejia 
and  San  Justo  expects  to  have  the  installations  completed  by  the 
middle  of  December. —  Ueriew  of  the  liner  I'lafr. 

Australia. — The  Melbourne  Harbour  Trust  Com- 
missioners have  prepared  a  scheme  for  substituting  electricity  for 
gas  lighting  in  all  cargo  sheds,  wharfs  and  roads  at  Victoria  Dock, 
the  north  side  of  the  river  from  the  dock  head  to  Qaeen's  Bridge, 
and  on  the  south  side  from  Qaeen's  Bridge  to  the  dock.  The 
estimated  cost  is  £5,079,  and  it  is  anticipated  that  two  of  the  three 
sections  will  be  in  operation  by  the  end  of  the  year. 

The  Brunswick  Council  has  decided  to  borrow  £7,00o  for  exten- 
sions to  the  electric  supply  scheme. 

Bannockburn. — A  system  of  electric  lighting  is  to  be 

installed,  the  power  being  obtained  from  Bonnybridge. 

Barnes. — Proposed  Loan. — The    U.D.C.    is    seeking 

sanction  to  borrow  £7,500  for  the  purchase  of  mains  and  services. 

Barton. — At  a  meeting  of  the  R.D.C.  on  the  12th  inst. 
it  was  decided  to  oppose  the  Manchester  Corporation  Bill  which 
seeks  powers  in  regard  to  TrafFord  Park.  The  clerk  was  authorised 
to  obtain  the  necetsary  legal  assistance. 

Bentham,  —  E.L.  Scheme.  —  The   formation  of    the 

Bentham  Electric  Light  Co.,  in  an  interesting  instance  of  a  kind 
of  village  development  which,  in  the  West  Riding  of  Yorks., 
seems  likely  to  increase.  Bentham  is  an  old-time  village  of  the 
larger  sort  on  the  north-western  edge  of  the  county,  within  a  very 
short  distance  of  Lancaster  ;  there  is  a  gas  supply,  but  many  of 
its  people  are  still  living  in  the  oil  lamp  era.  The  new  electric 
supply  company  has  been  formed  by  some  local  residents,  and 
current  is  to  be  supplied  at  5d.  per  unit,  at  which  figure  it  will 
compete  successfuDy  with  the  local  gas  supply. 

Bradford.  —  L.C.B,  Tnquirv.  —  An  inquiry  was  held 
by  Mr.  T.  C.  Ekin,  on  Thursday  last  week,  in  connection  with  the 
application  of  the  Corporation  for  power  to  borrow  £91,250  for 
extension?  at  the  electricity  woiks.  Evidence  was  given  by  the 
deputy  town  clerk  and  the  engineer,  Mr.  T.  Roles,  that  owing  to  the 
increased  demand  for  electricity  for  power  purposes — particularly  for 
the  driving  of  textile  works — the  Committee  had  decided  to  apply 
for  a  loan  for  extending  the  plant.  At  present  all  the  power  that 
the  turbines  were  capable  of  generating  was  being  used,  and  if  the 
extensions  were  not  proceeded  with  very  shortly  they  would  be 
threatened  with  a  breakdown.  Had  it  not  been  that  trade  was 
slack,  it  was  pointed  out,  the  electricity  department  would  be  in 
an  even  worse  position  than  it  actually  was.  There  was  no  oppo- 
tion  to  the  application. 

Canada. — Mr.  "W.  C.  Hawkins,  managing  director  of 
the  Dominion  Power  and  Transmission  Co.,  has  announced  ofiicially 
that  the  company  will  build  an  auxiliary  plant  at  the  foot  of 
James  Street,  Hamilton,  on  the  bay  front,  to  develop  90,000  h.p., 
and  that  the  plant  and  equipment  will  cost  S'3,5u0,0ro.  The  work 
is  to  be  commenced  next  year,  so  as  to  have  the  plant  in  operation 
by  next  autumn.  This  plant  will  remove  all  possibilities  of  inter- 
ruption by  needle  ice,  and  will  always  be  in  condition  to  supply 
power  at  short  notice. —  Canadian  Enginee) . 

Chesterfield. — The  T.C.  is  applying  for  powers  to 
extend  its  area  for  the  supply  of  electricity  to  the  parishes  of 
Brampton,  Walton  and  Tapton. 

Chiswiek, — Proposed  E.L.  Purchase. — The  acquisition 

by  the  U.D.C.  of  the  undertaking  of  the  Cdiswick  Electricity  Supply 
Corporation,  Ltd.,  is  to  be  considered  at  the  next  meeting  of  the 
Council,  and  a  proposal  made  that  application  should  go  forward 
in  the  next  session  of  Parliament  for  an  Act  to  obtain  powers  for 
this  and  other  purposes. 

Continental    Xotes. — Sweden. — The    Hoganils-Pilles- 

holm  A/B,  the  only  Swedish  coal  mining  company,  has  recently 
opened  up  a  new  shaft  at  Ormestorp,  and  thereby  increased  the 
output  very  considerably.  As  part  of  the  production  consists  of 
coal  of  an  inferior  quality,  the  company  has  decided  to  employ  the 
quantity  which  is  not  used  at  its  own  works,  for  the  production  of 
electrical  energy  on  the  spot.  The  plant  will  be  constructed  with 
a  capacity  of  7,000  KW.,  of  which  2.000  kw.  will  be  employed  for 
the  company's  own  purposes.  Other  2,000  kw.  has  already  been 
disposed  of  to  the  South  Swedish  Power  Co.,  which  needs  the 
supply  as  a  reserve  for  its  own  stations,  which  are  now  worked  to 
their  full  capacity.     The  remainder  will  be  disposed  of  to  various 


industrial  con;'  r.  -  in  *h«  •urronndiDg  di•trict^  •■  wt-  ■^'  "Jj 
municipalitie"  ■•^•A  ir.  l*<  ii4)Cip]n.  Aa  sach  ft  Ur^«  qoai.*..-j  ^ 
2,000  KW.  in  v,  I-  k*  p'  .n  r^  -«;rve  for  the  abore-mentioned  power 
company,  the  new  pjwer  station  will  odIj  oecMioD»lly  be  worked 
to  its  full  capacity.  The  pl»n  of  ajtefollj  eraplojing  iaferior  ooml 
in  this  w^y  iniitead  of  selling  it  at  m  ooininal  profit,  or,  p<fb>p»  ia 
some  cases,  without  any  at  all,  in  order  to  tret  rid  of  it,spe«lu  for 
itself,  and  it  is  expected  that  the  oompany  will  derifc  gnat 
benefits  from  it. 

The  Trollhii'itan  Electrical  Works,  which  beloDg  to  the  Bt^te, 
and  which  have  their  sonrce  of  energy  in  O  ~  "  ^'.tfta  water- 
falls, are  now  going  to  be  completed  by  the  a  of  foar  new 
sets  to  the  present  power  plant,  which  compruitB  eight  seta  of 
10,000  K.H  1'.  each.  When  completed,  the  whole  pUnt  will  com- 
prise 12  seta  of  10,000  H  r.  each,  and  will  thus  be  c*p*ble  of 
supplying  1 .0,000  H.P.,  with  one  set  in  reserve. 

The  authorities  have  now  decided  to  ask  the  Swediah  BikadAff  for 
the  sum  of  £16fi,000,  which  will  be  rf quired  for  carrying  out  the 
propoFed  extension.  To  judge  from  the  above- mentiooed  ram,  it 
seems  as  if  the  last  four  sets  will  be  conitiderably  cheaper  than  the 
average  price  for  the  first  eight  sets,  and  this  will  help  to  redo** 
the  cost  price  of  the  energy  considerably,  the  more  so  m  only  one- 
twelfth  of  the  whole  plant  need  be  kept  in  reserve,  instead  of  one- 
eighth  as  at  present.  The  eighth  turbine  and  generator  are  now 
being  installed,  and  nearly  the  whole  of  the  power  available  has 
been  disposed  of,  for  which  reason  preparations  with  the  view  of 
increasing  the  production  must  be  made  in  good  time.  The 
demand  for  energy  by  new  consumers,  industrial  aa  well  aa  private, 
is  very  lively,  and  there  are  a  nnml)er  of  contracts  under 
negotiation. 

Norway. — According  to  the  local  Preae.  extensive  work  is  in 
progress  at  the  Glamfjord,  near  Bodi>.  for  the  harnessing  of  a 
waterfall  capable  of  affording  from  60,000  to  80,000  h.p.  The 
height  of  the  fall  ia  not  less  than  ",00  metres. — Board  of  Trad' 
Jour  nil. 

Lu.XEMBCBG. — Tenders  have  lately  been  invited  by  the  manicipal 
authorities  of  Ettelbruck,  in  the  Grand  Duchy  of  Luxemburg,  for 
the  concession  for  the  public  electric  liglitiog  of  the  town  daring 
a  piriod  of  30  years. 

Cromer. — E.L.  Traxsfeh. — The  r.D.C.  has  received 
from  the  B.  of  T.  a  copy  of  the  draft  deed  of  the  transfer  of  the 
E'ectric  Light  Order.  When  presented  to  the  Council  on  Novem- 
ber 11th,  the  clerk  said  it  seemed  to  him  that  many  of  the  pro- 
visions put  into  the  agreement  with  Mefsrs.  Edmundsona  were 
struck  out  :  and  from  what  he  could  see.  the  B.  of  T.  had  cut  out 
much  put  in  for  the  protection  of  the  Council.  Diacusaion  on  the 
matter  was  deferred  to  a  later  meeting. 

Crosland    Moor   (near  Huddersfield). — WuRKHor>E 

LiOH TiNc;  — At  the  last  meeting  of  the  Hndderefield  B.  of  G.. 
reference  was  made  to  the  lighting  of  the  Cropland  Moor  Work- 
house, and  though  some  opposition  was  experienced  to  a  resolotion 
that  electric  light  should  be  installed,  a  proposition  was  eventually 
carried  to  that  effect  by  31  votes  to  22. 

Crowle. — Proposed  E.L.  SciiE.Mt.. — .\t  the  last  meet- 
ing of  the  U.D.C,  letters  were  read  from  the  Grassington  Electric 
Supply  Co.,  Messrs.  T.  Smith  Ot  Co.,  of  Aberdeen,  and  the  K*!ttl€- 
well  Supply  Co.,  with  reference  to  an  electric  supply  in  a  township 
such  as  that  of  Crowle.  After  discussion,  it  was  decided  to  poet- 
pone  consideration  of  the  question  for  three  roonths. 

Edinburg:b. — Prov.  Order. — The  E.L.  Committee  has 

resolved  to  recommend  the  T.C.  to  apply  for  a  prov.  order  to  supply 
electricity  to  the  suburban  panshes  of  Cramond.  Corstorphine, 
Colinton,  Liberton  and  Newton. 

Gelliscaer. — The  U.D.C.  has  given  notice  that  it  intends 

to  apply  for  a  prov.  order  to  supply  electricity  within  the  area. 
Efforts  will  be  made  to  secure  the  revocation  of  the  Rhymney 
Valley  and  General  E.L.  Co.'s  order  in  so  far  as  it  relates  to  the 
Council's  area. 

Oilt'nock  (Kenfrewsliire).— The  Ratepayers'  Commit- 
tee has  instructed  its  representatives  to  request  the  Clyde  Valley 
Electric  Power  Co.  to  bring  its  cables  into  the  uistrict.  in  order  that 
the  many  new  buildings  recently  erected,  and  in  course  of  erection 
may  have  the  benefit  of  electric  lighting. 

Great  Yarmoatll. — The  T.C.  has  decided  to  reduce  the 
charges  for  energy  for  heating  purposes,  from  25d.  to  lid.  per 
unit. 

Hitehin. — Proposed    E.L.    Transfer. — At    the  last 

meeting  of  the  U.D.C.  a  letter  was  read  from  the  National  Electric 
Co.,  Ltd.,  asking  if  the  Coumnl  would  be  prepared  to  ne«otiate 
for  the  transfer  of  its  electric  lighting  order  to  a  company  :  if 
so,  the  company  would  like  to  investigate  the  matter  with  the 
object  of  putting  forward  a  proposition.  A  long  discussion  ensued, 
in  the  course  of  which  a  motion  that  the  matter  be  referred  to  the 
Roads  Committee  for  consideration  was  agreed  to. 

IIcbluirn-on-Tyne.— Report  ox  E.L.  Cables.— At 

meeting  of  the  U  D.O.  on  the  lOth  inst..  a  ftport  on  the  E.L.  cable? 
in  Hebburn-on-Tyne  was  submitted  by  Prof.  W.  M.  Thornton,  of 
which  the  following  is  a  summary  :— The  cables  are  insulated  with 
vulcanised  bitumen,  and  have  been  laid  for  12  years  :  they  supply 
continuous  current  at  240  and  480  volts,  the  pressure  to  earth  being 
240  volts.  The  leakage  upon  them  at  the  present  time  is  large, 
owing  to  the  influence  of  continuous  current  in  forcing  moisture 
through  the  insnlation  wherever  the  bitumen  in  which  they  were 
laid  ia  cracked  ;  the  supply  company  ia  now  changing  the  current 
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f  r.MTi  continuous  to  alternating,  the  effect  of  which  will  be  to  pre- 
vent the  accumulation  of  moisture  in  the  cables,  and,  after  the 
present  imperfect  parts  have  been  worked  out.  to  stop  the  develop- 
ment of  faults  from  this  cause.  This  has  previously  been  done  at 
M  )nk3eat0D,  Saaton  Delaval  and  Hirst,  with  the  result  that  trouble 
with  cables  has  entirely  ceased  at  each  of  these  places,  where  before 
it  was  serious.  The  higrh-pressure  cables  are  quite  satisfactory,  and 
no  trouble  may  be  expected  from  them.  The  cables  were  expoEcd 
at  two  places,  in  Cuthbert  Street  and  Swindon  Street,  and  were 
found  to  be  in  good  condition.  The  foundations  of  the  housfs  were 
also  much  better  than  in  Lyons  Street,  where  they  were  made  of 
largre  open  stones.  Three  lengths  of  cable  were  tested.  Two 
pieces  6  ft.  long  wece  buried  in  earth  after  a  bare  place  had  been 
cut  on  each.  Pressure  at  240  volts,  both  continuous  and  alternating, 
was  then  applied  for  five  days,  and  the  cable  exposed  to  continuous 
current  was  found  to  have  been  much  more  destroyed  than  that  to 
which  the  alternating  pressure  had  been  applied.  A  15-ft.  length, 
which  had  not  been  otherwise  cut,  was  buried  in  its  trough  with 
bitumen  and  wood  complete,  and  withstood  1,000  volts  alternating 
for  a  quarter  of  an  hour.  It  was  then  tested  for  breakdown,  and 
failed  at  10,000  volts  after  a  minute.  Except  where  there  are 
existing  faults,  the  cables  may  then  be  expected  to  have  many 
years  of  life  with  alternating  current,  and  after  the  present  faults 
have  been  removed  there  will  be  practically  no  risk  of  disasters 
similar  to  that  in  Lyons  Street.  Before  dealing  further  with  the 
cables  laid,  a  three  months  trial  should  be  given  to  the  new  system. 
The  Council  decided  to  hold  a  special  meeting  to  further  consider 
the  report,  on  the  2  7th  inst..  at  which  Prof .  Thornton  has  been 
asked  to  be  present. 


India. — An  interesting  historical  sketch  of  the  career 
of  the  Calcutta  Electric  Supoly  Corporation,  Ltd.,  has  recently 
been  issued  by  the  directorp. 

The  Cilcutta  Electric  Lighting  license  of  1896  was  granted 
to  Messrs.  Kilburn  &  Co.,  agents  in  Calcutta  for  Messrs. 
Crompton,  the  preliminary  concern  being  known  as  the 
Indian  Electric  Co.,  Ltd.  ;  in  1897  the  name  of  this  com- 
pany was  changed  to  its  present  one,  and  in  1899  current 
was  first  supplied  from  a  l,O00-KW.  station  in  Emambagh  Lane. 
Additional  generating  stations  were  opened  at  Alipore  (750  kw.), 
1902;  mtadangha  (1,200  KW.),  1906;  and  H  jwrah  (165  KW ), 
1906,  and  in  1910,  owing  to  the  general  development  in  lighting  and 
power  supply,  the  erection  of  a  new  h.t.  power  station  was  com- 
menced at  Cossipore,  the  plant  being  brought  into  use  in  1912  ; 
three  new  sub-stations  have  been  equipped,  and  the  old  generating 
stations  are  now  provided  with  suitable  a.c.-d  c.  transforming 
plant.  To  serve  the  Howrah  sub- station,  two  1,000-KW,  cables  had 
to  be  laid  across  the  River  Hooghly. 

At  the  end  of  1912  there  were  230  miles  of  underground,  and 
124  miles  of  overhead  mains,  a  total  of  354  miles  in  ufe. 

There  were  supplied  over  40,000  ceiling  fans,  370,000  8-c.P, 
lamps,  and  nearly  2,000  motors,  varying  from  i  to  300  h.p, 
in  size. 

The  output  sold  for  1912  was  12,043,398  units,  which  figure,  it  is 
expected,  will  be  very  largely  increased  now  that  modern  plant  is 
at  the  disposal  of  the  company. 

It  may  be  added  that  only  a  small  percentage  of  the  60,000  H.p, 
in  Calcutta  mills,  &;c.,  is  being  supplied  at  present. 

Leeds. — Half- Year's  Result. — A  summary  of  the 
E.L.  accounts  for  the  half-year  ended  September  30th,  shows  that 
the  revenue  amounted  to  £54,814,  as  compared  with  £46,047  for 
the  corresponding  period  of  last  year,  but  working  expenses  and 
loan  contributions  (calculated  for  half  a  year)  increased  more  than 
proportionately,  so  that  the  half-year's  result  was  about  £300 
worse  than  for  the  same  period  last  year.  The  sales  of  current  for 
private  lighting  purposes  show  a  greater  increase  than  has  occurred 
since  the  introduction  of  metal- filament  lamps  six  or  seven  years 
ago  ;  this  increase  was  to  some  extent  diie  to  the  reduction 
of  price  which  took  effect  on  October  1st,  1912,  and  the 
growth  of  the  output  has  more  than  neutralised  the  loss  in 
the  price,  the  revenue  from  this  source  having  increased  by 
£1,011.  The  increase  in  the  number  of  units  sold  was  311,532 
(20"55  per  cent.),  which  compares  with  the  increase  of  265,956 
units  over  the  whole  of  the  preceding  year.  The  growth  of  the 
power  supply  was  beyond  all  precedent,  the  uni's  sold  for  power  and 
heating  purposes  being  2,334,622  (37'57  per  cent.)  more  than  in 
the  first  half  of  the  year  1912-13.  The  aggregate  capacity  of  the 
motors  installed  on  consumers'  premises  has  grown  during  the 
half-year  from  22,096  h.p.  to  24,470  h.p.,  an  increase  of  2,374  H  p. 
(1074  per  cent.).  The  increase  during  the  past  12  months  has 
been  4,540  h.p.  (2282  per  cent.).  The  consumption  of  current  per 
HP.  of  the  motors,  &c.,  connected  has  been  339  units,  compared 
with  325  units  per  H.p.  in  the  previous  corresponding  half-year. 
The  sales  of.  energy  to  the  tramways  department  for  traction 
purposes  have  also  increased,  and  arrangements  are  in  progress 
for  facilitating  a  further  growth  in  this  direction.  The  total  sales 
for  the  half-year,  12,858  263  units,  show  an  increase  of  33"54  per 
cent,  over  the  sales  for  the  first  half  of  1912-13,  and  the  total 
income  was  greater  by  1 9  per  cent. 

London. — Woolwich. — The  L.C.C.  has  sanctioned  the 

borrowing  by  the  B.C.  of  £1,500  for  mains,  £1,100  for  services, 
£630  for  meters,  and  £1,000  for  hire-purchase.  Application  is  to 
be  made  for  sanction  to  borrc  w  £2,875  for  main  extensions. 

Bermondsey. — The  Finance  Committee  of  the  B.C.  reports  that 
tha  assessment  of  the  profits  of  the  electricity  undertaking,  for 
income-tax  purposes,  had  been  agreed  with  the  Inland  Revenue 
authorities  at  £4,367,  after  allowing  for  depreciation  of  machinery 
and  plant. 


Longliborou$(h. — The  L.G.B.,  before  sanctioning  the 
proposed  loan  for  extensions,  has  informed  the  T.C.  that  the  pro- 
posed change  of  system  from  direct  to  alternating  current  required 
the  approval  of  the  B.  of  T.,  and  it  would  defer  its  consent  until 
the  approval  had  been  obtained.     Approval  has  been  applied  for. 

Newcastle-on-Tjne. — A  meeting  of  the  electrical 
section  of  the  Newcastle  on-Tyne  and  Gateshead  Chamber  of  Com- 
merce was  held  on  the  17ch,  when  a  discussion  took  place  on  the 
Electric  Lighting  Bill,  which  it  is  expected  will  be  promoted  in 
Parliament  next  Session.  A  communication  was  read  from  which 
it  appeared  that  although  there  are  no  external  evidences  of  pro- 
gress being  made,  the  interested  parties  are  undoubtedly  coming 
together,  and  it  is  anticipated  that  the  promotion  will  be  euccese- 
ful.  It  was  thought  that  it  would  not  be  surprising  if  the  Govern- 
ment took  up  the  measure.  In  the  meantime  the  only  new  clauEe 
suggested  is  one  giving  to  contractors  hiring-out  apparatus  to  con- 
sumers, the  same  protection  as  is  provided  to  local  authorities  under 
the  Electric  Lightiiig  Acts,  ie.,  to  exempt  them  from  distraint. 
It  was  resolved  that  the  question  of  tariffs  for  cooking  and  lighting 
should  be  dealt  with  at  the  next  meeting  of  the  Section. 

IVewcastlc-nnder-Ljnie. — Last     week     a    series     of 

demonstrations  of  electriial  cooking  was  given  in  the  town,  by 
Mr.  F.  S.  Grogan. 

New  Zealand. — The  municipality  of  Feilding  has 
decided  to  borrow  £10,000  for  electric  light  and  power  purposes. — 
J\\Z.  Shipping  and  Commerce. 

Pontefract. — The  B.  of  G.  has  entered  into  an  agree- 
ment with  the  tramway  company  re  the  provision  of  electrical 
energy,  and  a  sub-Cummittee  has  been  appointed  to  interview  the 
general  manager  and  to  report  thereon. 

SheflBeld. —  On  Thursday  morning  last  week,  a  cable 
burnout  occurred  in  connection  with  the  large  and  most  recently 
installed  turbine  in  the  power  house  of  Messrs.  Vickers's  River  Don 
Works,  and,  as  flames  appeared,  the  power  was  shut  off,  and 
the  works  brigade  extinguished  the  fire.  The  remaining 
turbines  were  also  shut  down,  but  later  in  the  day  work  was 
partially  resumed. 

South  Africa. — In  connection  with  our  reference  last 
week,  to  the  large  electrical  winder  for  the  East  Rand  Pro- 
prietary Mines  Co.,  Ltd.,  we  are  informed  that  the  order  for  the 
electric  equipment  has  been  placed  with  the  British  Westinghouse 
Co.  This  comprises  two  1,500b.h.p.  550-volt  33*4-r.p.m  ,  DC.  motors 
direct  coupled  to  the  winding  drum,  one  on  either  side.  These  are 
supplied  with  current  from  a  motor-generator  set  operating  on  the 
Ward-Leonard  system,  and  comprising  a  4,200-b.h.p.  three-phase 
25-period  3,000-volt  A.c.  motor  direct-coupled  to  two  1,375-KW. 
5o0-volt  D.c.  generators,  with  a  direct-coupled  exciter  for  the 
generators  and  the  winding  motors.  All  the  necessary  control 
gear  and  switch-gear  are  also  being  provided  by  the  electrical 
contractors. 

The  Municipality  of  Prince  Albert  (Cape  Province)  has  obtained 
the  approval  of  the  ratepayers  to  r<.i8e  a  loan  of   £10,000   for 
lighting  the  town   by   electricity,   and   other  works. — Board  of    » 
Trade  Journal. 

South  Hetton  and  Haswell,— On  November  13th  the 
electric  lighting  question  was  discussed  by  the  Local  Ratepayers' 
Association,  at  whose  meeting  a  representative  of  the  Electric 
Supply  Co.  attended,  and  gave  particulars  regarding  a  supply, 
together  with  the  scale  of  charges.  It  was  explained  that  there 
was  already  a  sub-station  at  South  Hetton,  removing  any  difficulty 
regarding  the  supply  there,  but  in  respect  of  Haswell,  a  sub- station 
would  have  to  be  erected  at  a  large  cost.  It  was  decided  to  await 
further  particulars,  and  to  take  steps  to  ascertain  the  probable 
number  of  consumers  in  the  district. 

Son.thend-on-Sea. — Recently  40  members  of  a  local 
yacht  club  enjoyed  an  electrically-cooked  dinner,  the  arrange- 
ments for  which  were  made  by  Messrs.  Gillespie  &  Beales  at  the 
request  of  Mr.  Birkett,  the  borough  electrical  engineer. 

Slaithwaite. — The  U.D.C.  has  decided  to  apply  for  a 

prov.  order  to  supply  electricity  within  the  Council's  area. 

Swinton. — The  improved  system  of  electric  lighting 
along  the  South  Lancashire  tramway  route  is  now  completed. 
Instead  of  two  34  0  p.  lamps  on  each  pole,  there  are  two  100-c.P. 
lamps. 

The  Council  has  declined  to  accede  to  a  request  contained  in  a 
petition  from  residents  that  the  electricity  supply  should  be 
extended  to  the  Moorside  district.  To  give  the  supply  would  entail 
a  loss. 

Tasmania. — The  Government  has  decided  to  purchase 
the  works  of  the  Hydro-Electric  Co.  It  is  estimated  that  it  will 
require  about  £70,000  to  complete  the  scheme.  The  company  is  to 
have  its  share  capital  returned  with  a  deduction,  but  will  receive 
£46,000,  which  has  to  be  spent  in  starting  carbide  and  metallorgical 
works. 
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Torpoint  (DevOD).— The;U.I).C.  has  obtained  counsel's 
opinion  as  to  the  lepal  points  raised  in  respEot  of  the  at^reement 
relative  to  the  E.L.  scheme  for  the  town,  and  has  decided  to  disjusB 
the  whole  matter  in  camera 

Taunton.— On  October  31st  the  Mayor  opened  a  first 
instalment  of  12  Workmen's  Dwellings,  which  have  cost  £143 
each;  in  addition  to  water,  rates,  &c.,  the  unrestricted  use  of  a  25-c.i'. 
(30-watt)  electric  lamp  in  the  liviDff  room  (-so  placed  as  to  shine 
into  the  scullery  when  the  door  is  open)  is  included  in  the  rental 
of  Is.  per  week,  for  which  it  is  understood  that  the  Electricity  De- 
partment is  to  receive  3d.  per  week  per  house.  Assuming  four  hours' 
average  use  per  day,  this  will  woik  out  at  something  over  lid.  per 
unit. 

Troon    (Ayrshire).— Proposed    E.J..— The    T.C.    is 

considering  the  question  of  the  lighting  of  the  town  by  electricity, 
and  is  to  approach  the  Councils  of  Ayr  and  Kilmarnock  as  to  the 
terms  upon  which  a  supply  would  be  provided. 

Tynemouth, — The  Corporation  accounts  for  the  past 
year  state  that  in  the  electricity  department  the  gross  income  was 
£19,157,  a  record  for  the  works.  The  trading  expenses  amounted 
to  £ll,9i2.  The  net  profit  on  the  year's  transactions  was  £944, 
reducing  the  outstanding  deficiency  to  £701. 

Uruguay. — The  office  of  Traffic  and  Conservation  of 
the  Port  of  Monte  Video  has  reported  to  the  Council  of  Adminis- 
tration of  the  port  recommending  the  purchase  of  five  more  electric 
cranes. — Review  of  the  River  Plate. 

Wakefield. — The  City  Council  has  decided  that  on  and 
after  April  1st,  1914,  the  price  of  electricity  for  lightiog  should  be 
reduced  from  ijd.  to  4d.  per  unit.  At  the  meeting  the  chairman 
said  the  department  had  rounded  the  corner,  and  would,  no 
doubt,  reap  advantage  in  the  future  by  reason  of  the  reduction  in 
price. 

Wallasey. — L.G.B.    Inqiiry. — Mr.    T.  C.  Ekin  con- 
ducted an  inquiry  on  Tuesday,  last  week,  into  applications  by  the 
Corporation  to  borrow  £65,000  for  the  extension  of  the  electricity 
works.       Mr.  W.  H.  Cook,  the  town  clerk,  explained  that  the  de- 
partment was  in  an  excellent  financial  position,  and  there  was  a 
distinct  demand  for  electricity  by  large  power  users.    Two  or  three 
large  flour  mills  had  made  inquiries  for  a  supply  of  energy,  and 
factories  and  further  mills  might  be  expected  to  be  erected   on 
vacant  land  at  Seacombe,  especially  if  the  Corporation  was  able 
to  offer  the  owners  facilities  for  a  cheap  supply  of  power.     The  site 
of  the   new  generating   station  was  in   Dock    Road,    Seacombe, 
adjoining  the  gas  works,  and  it  was  proposed  to  disuse  the  Seaview 
Road  station  as  a  generating  station,  but  to  utilise  it  as  a  trans- 
forming and  converting  station.     It  was  stated  that  the  outstand- 
ing debt  on  the  works  it  was  proposed  to  scrap  was  about  £24,000. 
Alderman  Dawson,  chairman  of  the  Finance  Committee,  explained 
that   three  years  ago   they  got  above  their  statutory  maximum 
reserve,  and  instead  of  placing  £1,000  to  it,  they  had  to  contribute 
£150.      They  were  also  limited  in  their  profits  to  5  per  cent.     Up 
to   March   Blst  last  the   reserve  fund  was  £9,1(59.     With  interest 
and  the   present   year's  cmtribution  it    would    be   £10,500  next 
March,  and  by  the   time   they  wanted  to  use  it   for  the   present 
proposal  he  assumed  that  it  would   be  at   least  £11,500.      That 
would  leave  a  shortage  of  £12,500  on  the  £24,000.      Tho  price  of 
electricity  had  come  down  during  the  last  ten  years,  from  5d.  to 
3^d.  per  unit.    The  original  debt  on  the  plant  was  £92,000.     They 
had  repaid  £30,000,  and  in  March  last  there  was   £62,000  unpaid. 
The  outstanding  debt  on  buildings  not  afifected  by  the  proposition 
was  £11,000,  and  the  total  outstanding  debt  in   March   last  was 
£73,000.     Of  that  sum  the  dtbt  on  plant,  which  would  remain  on 
buildings  and  land  which  were  not  affected  by  that  propcsal,  was 
£49,000,  and  the  amount  of  the  debt  upon  plant  proposed  to  be 
scrapped   was  £24,000.     This    £49,000  was  live  debt  and  £24,000 
dead.     The  Council  asked  for  a  scheme  for  £fi5,000,  and  perhaps 
the  Board  would  grant  a  loan  of  £41,000  under  ordinary  conditions 
and  a  further  loan  of  £12,500  for  five  years  to  help  them  over  the 
stile.      That  would  use  the  £11,500  in  reserve  to  complete  the 
£24,000  required. 

Another  application  was  for  the  approval  of  the  Board  of  the 
re-allocation  of  land  in  Seaview  Road,  Discard,  for  purposes  of  the 
electricity  and  tramway  undertakings.  The  land,  it  was  stated, 
was  required  by  the  Tramways  Committee  as  a  site  for  new  work- 
shops, and  is  at  present  h61d  by  the  Electricity  Committee. 

W'arrinKton. — In  connection  with  the  extension  of  the 
electricity  works  at  Ilowley.  the  Electricity  and  Tramways  Com- 
mittee has  accepted  tenders  for  additional  plant  and  buildings  at 
a  total  cost  of  £14,6^0. 

Waterloo-with-SeafoTtb.  —  The  Liverpool  District 
Lighting  Co.,  Ltd.,  has  informed  the  U.D.C.  that  the  directors 
have  decided  to  increase  the  price  of  energy  for  lighting  by  Id.  per 
unit  from  December  1st  next,  making  the  standard  rate  fid.  per 
unit  instead  of  5d.  There  will  be  no  advance  in  the  price  of 
current  for  heating,  cooking,  or  power. 

West  Broniwich.  —  The  T.C.  has  decided  to  supply 
electricity  for  lighting  and  power  to  Johnson's  Iron  and  Steel  Cc, 
Ltd.,  at  id.  per  unit,  on  a  guaranteed  minimum  demand  equal  lo 
£500  per  annum  for  five  years. 


Weston-Jiuper-Mare.— PuBMC  frrnrnrr,. — At  a  ineft- 

ing  of  the  U.D.C.  the  qoMtkin  of  the  of  th«  bonknud 

with  gafl  or  electricity  wm  dUcuaatd.     1  .'  '   had  before  it 

an    offer    from    the    Weaton-inper  •  Mtr-  .    ttric*    Eketric 

Supply  To  ,  for  liifhting  th«  boulev^^r :  a  ih  fuor  cratrmlly  mm- 
pended  lampft  and  ^ix  other  lamp*  h  ..ni,'  at  intermediate  points 
in  pairs,  the  total  guaranteed  cand:>,'<'  v.  >r  .;  >••«  lamp*  to  be 
not  less  than  3,r>00.  The  price  quou-i  for  tbi^  .njiUlIation  was 
£42  per  annum  on  a  five  jearti'  contract.  The  Ga«  Co.  also 
quoted,  but  it  was  reaoWed  to  accept  the  ttnaii  oflertd  by  tk« 
Electric  Supply  Ca. 


TRAMWAY  and  RAILWAY  NOTES. 


Ashton. — Representatives  of  the  Tramways  and  High- 
ways Committees  of  the  Corporation  have  made  the  followinfr 
arrangements  for  the  maintenance  of  the  tramways  for  three 
years  ;  —The  Tramways  Committee  to  contribute  to  the  Highwaja 
Committee  £550  per  annum  to  cover  co6t  of  maintenance  of  the 
tramways  ;  to  pay  the  actual  ccst  for  materialB  and  labour  neoea- 
sary  in  case  of  renewale.  and  to  provide  all  railp.  points  or  anj 
other  steelwork  ru^uired  ;  no  renewals  to  be  executed  without  firat 
being  reported  to  the  tramways  department. 

-Ir^entina. — The  Uovemment  has  been  anthoriaed  to 
grant  concessions  to  the  Lacrcze  Tramway  Co.  for  constructing  and 
working  branches  to  its  existing  electrical  tramway  Bystem.  the 
branches  to  be  not  more  than  20  km.  each  in  length.  The  com- 
pany has  forwarded  plans  for  12  such  branches,  and  the  neceeaary 
contract  will  be  prepared. 

The  Government  of  the  Province  of  Cordcbahaa  forwarded  to 
the  Provincial  Legislature  a  petition  irom  the  South  American 
Railless  Traction  Co.,  in  which  it  appiitsfor  a  conceesion  for 
working  this  system  in  various  cities  in  the  province. 

Mr.  J.  Basante  has  applied  to  the  Municipality  of  Villa  Rica  for 
a  concession  to  establish  a  telephonic  service  between  the  town 
and  the  railway  station,  also  for  tramway  and  electric  lighting 
concessions. —  Review  of  the  River  Plate. 

Australia. — According  to  the  Standard,  Mefsre.  Jones 

and  Molomby,  oflBcials  of  the  Victorian  Government  Railway 
Department,  are  coming  to  London  shortly,  to  obtain  an  inaight 
into  the  methods  of  working  the  electric  railways,  in  view  of  the 
electrification  of  the  Melbourne  suburban  lines,  which  is  now  in 
progress. 

Bradford.— The  protests  made  in  the  city  with  regard 
to  platform  fare  collection  on  the  tramcars  has  not  txen 
without  its  effect,  for  the  Tramways  Committee  has  decided  to 
experiment  with  the  invention  of  a  local  conductor,  who  has 
patented  a  device  which,  it  is  hoped,  will  obviate  the  crowding  of 
passengers  on  the  car  platform.  The  idta  is  a  '  change  bag  con- 
taining a  number  of  pockets  each  containing  the  requisite  amount 
of  change  according  to  the  silver  tendered.  It  is  thought  that  by 
the  adoption  of  this  idea  the  inevitable  delay  re-ulting  from  the 
necessity  of  sorting  and  counting  the  change  will  be  obviated. 

Bury. — With  a  view  to  doubliD<:  the  tramway  in  the 
main  streets,  the  T.C.  intends  to  apply  to  the  L  G.B.  for  a  prov. 
order  giving  it  powers  to  compulsorily  ac-qnire  lands  for  the 
purpose  of  widening  nine  roads  and  streets. 

Cbesteitieid.— The  T.C.  is  seeking  powtrs  to  constrnci 
two  lines  of  electric  tramways,  one  to  extend  from  the  junction  of 
Sheffield  Road  and  Xewbold'Road,  to  join  an  existing  tme  in  the 
latter  thoroughfare,  and  the  other  to  extend  from  Sheffield  Road 
to  the  parishes  of  Newbold  and  Whittington. 

Chile. — According  to  the  Revieir  of  '\e  Riirr  Plate,  the 
Government  is  anxious  to  arrange  for  the  eleotrifioation  of  the 
railway  between  Santiago  and  Valparaiso  as  soon  as  possible. 

Continental  \otes. — Italy. — The  construciion  of  the 

electric  railway  from  Jlilan  to  Genoa  will  be  commenced  as  soon 
as  th-  Chambe/  of  Depnties  has  granted  the  £6,000,000  neceesary 
for  this  work.  At  present  the  great  difficulty  is  to  decide  upon 
the  exact  course  w  hich  the  line  is  to  take,  as  several  plans  have 
been  proposed  whereby  the  original  track  of  about  94  miles  is  to 
be  shortened  by  from  12  to  16  miles.— i><xiri/  o/  Trade  Ji»trnal. 

Geumany.— The  Mackenzie,  HcUand  and  Westirghouse  electric 
sisnalling  system  has  been  installed  on  the  Spitlelmarkt- 
Alexanderplatz  section  of  the  Berlin  Hoch  und  Untergrundbahn. 

Denm.\kk.— A  Danish  engineer  from  Aarhus  has  recently 
invented  an  electrical  system,  by  means  of  which  the  stopping 
signals  of  the  railways  are  put  into  direct  connection  with  the 
brakes  of  the  trains.  It  will  thus  beccme  possible  at  any  time 
to  stop  the  trains  from  the  nearest  station,  whenever  it  may  be 
required,  and  no  matter  where  the  train  may  l>e  at  the  moment. 
The  Danish  State  Railways  aave  agneil  to  carry  out  the  neces- 
sary experiments  in  order  to  aecerUin  whether  the  8jst«m  can 
be  adopted  in  the  service. 

(ilasg:OW.— The  Tramways  Committee  is  to  ccnsider  a 
proposal  for  the  replacing  of  the  present  sign-plates  for  stopping 
places  with  illuminated  signs. 
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Gloucester.— The  T.C.  has  approved  of  the  proposal  to 
place  the  tramways  under  the  managrement  of  Mr.  F.  H.  Coreon, 
the  borougfh  electrical  engineer,  and  a  sub-committee  has  been 
asked  to  report  on  a  detailed  scheme. 

Japan. — Railless  Traction  Schemes. — It  is  announced 

from  Tokio  that  a  company  is  in  course  of  formation  there  with  a 
capital  of  £300,000,  and  the  title  the  Railless  Electric  Tramway  Co  , 
to  introduce  the  railless  traction  system  into  Japan.  It  is  pro- 
posed to  establish  such  lines  in  Tokio,  Yokohama,  Shidzuoka, 
Nagoya,  Utsunomiya  and  Sendai. 

Leith. — TRA:iiwAYs  Extensions. — A  report  prepared  by 

the  tramways  managrer,  the  burgh  surveyor,  and  the  burgh  cham- 
berlain on  the  question  of  tramways  extension,  has  been  submitted 
to  the  Tramways  Committee  of  the  T.C.  It  is  pointed  out  that  a 
tramway  along  Bennington  Road  from  Great  Junction  Street 
would  naturally  have  to  be  considered  in  the  event  of  Edinburgh 
Corporation  promoting  a  scheme  of  tramways  along  Broughton 
Road  westwards,  but  meantime  it  was  understood  the  proposal 
was  to  run  motor-' buses  on  that  route.  In  the  southern  distiict 
extensions  that  might  be  considered  were  (1)  Seafield  and  Porto- 
bello  ;  (2)  Salamander  Street ;  and  (3)  Easter  Road  and  lona 
Street.  The  extension  to  the  top  of  King's  Road,  Portobello, 
appeared  to  be  the  most  feasible  which  had  been  considered.' 
Regarding  the  Salamander  Street  extension,  it  was  stated  the  cost 
of  a  single  line  from  Bernard  Street  to  the  existing  Seafield  car 
terminus  would  be  about  £10,500,  and  of  a  double  line  about 
£15,500. 

London.— Bermondsey. — The  General  Purposes  Com- 
mittee of  the  B.C.  has  reported  on  the  proposal  of  the  L.C.C.  as  to 
the  horse  tramways  in  Southwark  Park  Road.  In  November  last 
the  Borough  Council  was  asked  to  consent  to  the  electrification  of 
the  tramway  on  the  overhead  system,  and  it  refused  consent  to  any 
system  other  than  the  conduit.  A  few  weeks  ago  representatives 
appointed  by  the  B.C.  interviewed  several  members  of  the  L.C.C. 
with  regard  to  the  matter,  and  it  appears  that  the  sole  reason  why 
the  L.C.C.  desired  not  to  reconstruct  the  tramways  on  the  conduit 
system  was  one  of  expense  in  the  matter  of  street  widenings, 
which  would  be  approximately  £60,000  more  than  if  the  overhead 
system  was  adopted.  Having  fully  considered  this  point,  the 
Committee  has  decided  to  inform  the  L.C.C.  that  in  its  opinion  it 
would  appear  from  the  figures  submitted  as  to  the  relative  cost  of 
the  two  systems  that  the  L.C.C.  proposes  in  connection  with  the 
overhead  system  of  electric  traction,  to  construct  a  line  with  fewer 
loops  and  more  single  line  than  would  be  the  caee  if  the  conduit 
system  were  adopted,  inasmuch  as  there  is  a  difference  of  over 
£60,000  in  the  cost  of  the  widenings  as  between  the  two  systems, 
which  strengthens  the  B.C.  in  its  opinion  that  it  would  be  inad- 
visable to  give  its  consent  to  the  overhead  system. 

L.C.C— The  Highways  Committee,  as  the  result  of  experimental 
trials  of  petrol-electric  cars  on  the  Tooley  Street  route,  has  decided 
that  this  system  of  traction  would  not  be  suitable  for  use  on  the 
Burdett  Road— Grove  Road  route  as  originally  proposed. 

Electric  Ambulances.— At  the  last  meeting  of  the  Metro- 
politan Asylums  Board,  the  Ambulance  Committee  reported 
having  had  under  consideration  the  practicability  of  using 
electrically-driven  ambulances.  The  Committee  has  always 
recognised  that  electricity  provides  the  most  suitable  foim  of 
traction  for  ambulances  employed  in  the  conveyance  of  acute  cases, 
but  hitherto  has  not  recommended  the  purchase  of  ambulances 
other  than  petrol-driven,  by  reason  of  the  difficulties  which  the 
use  of  electric  vehicles  presented,  and  not  the  least  of  these  was 
the  excessive  cost.  Recent  developments  in  electric  traction 
have,  however,  caused  it  again  to  consider  the  question,  and  it  now 
recommended  that  application  be  made  to  the  L.G  B.  for  sanction 
to  entering  into  a  contract  with  "  Cedes  "  Electric  Traction,  Ltd., 
for  the  supply  of  two  chassis  for  £265  each,  and  two  batteries  for 
£80  each,  without,  in  the  first  place,  advertising  for  sealed  tenders  • 
this  was  agreed  to.  ' 

Tottenham.— The  U.D.C.  has  decided  to  have  all  tramwsy 
centre  poles  in  the  district  removed,  with  the  exception  of  those  on 
three  refuges, 

Deptford.— The  B.C.  has  reduced  the  rateable  value  of  the 
L.C.C.  tramways  within  the  borough  from  £12,263  to  £2,250. 

We  learn  that  the  G.P.O,  is  carrsiog  out  some  trials  in  the 
London  district  with  one  of  the  three-wheel  Torpedo  electric 
delivery  vehicles  illustrated  in  a  recent  issue. 

Ramsbotiom.— At  a  meeting  of  the  Council  on 
November  13th,  it  was  announced  that  orders  for  two  new  cars 
for  the  railless  system  were  to  be  placed  as  soon  as  possible,  but 
that  before  doing  so  n^  small  Sub-Committee  intended  to  visit 
different  works  with  a  view  to  getting  better  cars  than  those 
at  present  in  use. 

Reading.—  Tramway    Extensions. —  The     T.C.    is 

seeking  powers  to  construct  two  new  lines  of  tramways,  one  from 
Randolph  Road  to  Caversham  Bridge,  and  the  other  from  the 
latter  point  to  Church  Road,  Caversham,  together  with  five  routes 
for  trolley  vehicles, 

Southend-on-Sea.— Proposed    Loan.— The  T.C.    on 

November  10th  decided  to  apply  to  the  B.  of  T.  for  a  loan  of 
£5,000  for  doubling  the  tramwa:  track  from  the  borough  boundary 
to  Leigh-on-Sea  Church. 

Stirlinjr.— A  Tramway  REroRT.— In  an  e.xhaustive 
report  the  chief  officials  of  the  T.C.  deal  with  the  proposed 
electrification  of  the  local  tramways.  A  ^y^tem  tf  municipal 
tramways   between    Bridge    of    Allan    and  Bannockburn   (about 


seven  miles")  ria  the  burgh  of  Stirling,  is  dealt  with,  and  the 
question  of  further  extension  to  the  neighbouring  burghs  and 
villages  of  Cowie,  Denny,  Dunblane,  Tullibody,  Cambus  Pnd  Alloc, 
Blairlogie,  Mpustrie,  &o.,  serving  a  total  population  of  ('..1,216,  is 
considered.  The  estimated  cost  of  the  scheme  between  Bridge  of 
Allan  and  Bannockburn  is  £78,100,  and  the  yearly  income  is  set 
down  at  £9,744,  while  the  working  expenses  are  given  at  £4,981. 

Tasmania. — The  Launceston  City  Council  has  approved 
of  a  Bill  authorising  the  Council  to  run  railless  tramways  and 
motor-'buses.  and  to  borrow  £30,000  for  tramway  purposes.— 
Australian  Mining  StandanJ, 

York. — A  special  meeting  of  the  City  Council  was 
held  last  week  to  consider  the  advisability  of  applying  for  powers 
to  extend  the  present  tramway  system,  to  run  railless  vehicles, 
and  other  purposes.  It  was  decided  that  the  Light  Railway  Com- 
missioners should  be  asked  to  grant  power  to  extend  the  perma- 
nent tramways  from  Nessgate  to  Hull  Road,  and  also  from  the 
Haxby  Road  terminus  to  a  point  beyond  the  cocoa  works.  Clauses 
were  inserted  in  the  Bill  dealing  with  railless  tramways,  to  obtain 
further  powers  for  the  extension  of  the  electricity  undertaking. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Argentina. — The  United  River  Plate  Telephone  Co. 
has  purchased  the  telephone  businesses  existing  in  Rio  Cnarto  and 
Bell  Ville,  and  it  is  probable  that  these  two  towns  will  be  con- 
nected up  with  the  city  of  Cordoba.  In  the  latter  city  the  com- 
pany is  installing  an  automatic  telephone  exchange,  the  first  to 
be  erected  in  Argentina. — Beview  of  the  River  Plate.       < 

Automatic    Telephone   Service. — According    to  the 

Times,  as  the  result  of  experience  gained  with  the  automatic  tele- 
phone exchanges  at  the  General  Post  Office,  Epsom  and  Hereford, 
10  additional  exchanges  are  now  being  equipped,  and  will  be  in 
operation  in  a  few  months.  These  exchanges  are  situated  in 
Leeds,  Portsmouth,  Newport  (Mon  ),  Darlington,  Dudley,  Accriner- 
ton,  Stockport,  Grimsby,  Paislpy  and  Chepstow,  and  the  system  will 
probably  be  employed  also  at  Manchester,  Liverpool  and  Newcastle. 
The  Portsmouth  installation  will  deal  with  5,000  lines,  and  that  at 
Leeds  will  run  into  five  figures.  Whether  automatic  telephony  will 
ever  be  practicable  in  London  is  doubtful. 

French  Indo-China. — A  sum  of  596,800  fr.  has  been 

allocated  by  the  Government  for  the  construction  of  a  wireless 
telegraph  station  at  Saigon. — Board  of  Trade  Journal. 

International  Conference.-^The  International  Con- 
ference on  the  Safety  of  Life  at  Sea  was  opened  in  London  last 
week.  One  of  the  subjects  that  will  be  dealt  with  is  that  of  wire- 
less telegraphy  on  board  ship. 

Norway. — The  wireless  station  at  Rundemanden,  in  the 
neighbourhood  of  Bergen,  has  now  been  one  year  in  operation,  and 
has  successfully  passed  the  severe  trials  of  a  Norwegian  winter  on 
the  coast  of  the  North  Sea.  It  has  been  found  necessary,  on 
account  of  the  experience  gained,  to  make  some  improvements, 
among  which  may  be  mentioned  the  erection  of  four  masts  of  a 
height  of  42  m.,  at  a  distance  of  about  100  m.  to  the  north,  south, 
east  and  west  of  the  iron  tower,  to  support  the  antenr;v  radiating 
from  the  top  of  the  tower.  Previously  the  wires  were  stretched 
over  a  distance  of  250  m.  from  the  top  of  the  tower  to  short  masts 
of  wood.  During  the  heavy  storms  of  last  winter  they  were 
frequently  broken,  and  although  they  were  easily  repaired,  the 
station  was  put  out  of  action  while  the  repairs  were  going  on.  The 
power  cable  has  been  strengthened  in  those  places  where  it  was 
most  exposed  to  the  weather,  as  interruptions  often  took  place,  but 
it  is  thought  that  such  will  be  prevented  during  this  winter.  The 
attendants  are  now  prepared  to  face  practicsdly  anything  in  tie 
way  of  severe  weather  without  fear  of  the  station  being  put  out 
of  operation. 

Richmond. — The  T.C,  is  entering  into  an  agreement 
with  the  Post  Office,  for  a  period  of  five  years,  for  utilising  the 
telephone  system  for  the  purposes  of  fire  calls. 

Telegraphy     and     the     Panama     Canal.  —  The 

ielegrayh  and  Telephone  Age  of  November  1st  tells  how  the 
dike  at  Gamboa,  on  the  Panama  Canal,  was  removed  by  a  huge 
blast  of  dynamite. 

The  Western  Union  Telegraph  Co.  utilised  a  circuit  from 
Washington  to  Galveston,  a  distance  of  1.556  milts.  At  Galvestor, 
connection  was  made  with  the  Mexican  Telegraph  Co.'s  cable  to 
Coatzacoalcos,  792  miles,  thence  over  the  landline  across  the 
Isthmus  of  Tehuantepec  to  Salina  Cruz,  163  miles.  At  SalinaCruy, 
the  circuit  continued  through  the  Central  and  South  American 
Telegraph  Co.'s  cable  to  San  Juan  del  Sur.  Nicaragua.  690  miles, 
thence  to  the  company's  station  at  St.  Elena,  Ecuador,  1,034  miler. 
The  last  stretch  of  the  cable  circuit  from  St.  Elena  to  Panama  was 
920  miles.  At  Panama,  the  cable  was  connected  to  Gamboa  dike, 
a  17-mile  landline,  furnished  by  the  Panama  Railroad  Co. 

At  all  the  cable  stations  Muirhead  grold-wire  cable  relays  are 
used,  and  the  closing  of  the  key  at  Washington  by  Presirent 
Wilson  sent  the  blasting  signal  direct  to  the  dynamite  charere  at 
Gamboa  dike  without  the  intervention  of  human  hands.  When 
the  relay  at  Gamboa  was  thus  closed,  the  >.harge  in  the  dike 
immediately  exploded,  thus  practically  i^ompleting  the  greatest 
engineering  feat  in  the  history  of  the  world. 
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PrcBident  Wilson  closed  the  key  at  Washinffton  at  2.01  p.m.,  and 
the  expIoHion  took  place  at  2.02.  The  return  cii^nal  announcinj? 
the  snccesB  of  the  tvent  was  received  at  New  York  at  '2.u2i.  The 
total  length  of  the  circuit  from  \Va>-hini^ton  to  Gamboa  dike  was 
5.172  miles,  and  the  length  of  the  return  circuit  ria  Colon  to  New 
York  was  2.310  miles. 

Wireless  Amateur  Coiiviited   in  I  .S..4.— The  first 

ca»e  of  violation  of  the  Radio-communication  Act  of  August  13th, 
1012,  was  rf  corded  on  October  20th,  in  the  United  States  District 
Court,  New  York.  Herbert  Myers,  of  Ninety-fourth  Street,  New 
York,  was  charged  with  violating  the  law  by  using  wireless  appa- 
ratus which  would  affect  inter-State  onmmunication,  without 
having  obtained  the  necessary  licence.  Hi  had  been  warned  by 
the  radio  inspector,  but  he  disregarded  the  admonition.  lie  was 
fined  $50  by  Judg^e  Mayer  and  ordered  to  destroy  the  apparatus. — 
T.  and  T.  Age. 

Wireless  Heroes.— At  Marconi  House  on  November 
13th,  in  the  presence  of  a  large  number  of  students  attending  the 
day  cla««8es  at  Marconi  House  and  others  connected  with  the  com- 
pany. Mr.  G.  Marconi  presented  gold  watches  to  the  operators  on 
the  Volturnu,  Mr  W.  Seddon  and  Mr.  C.  J.  Pennington,  and  also  to 
the  operator  in  charge  on  the  Tnmplemorc,  Mr.  R.  Emanuel,  in  re- 
cognition of  the  manner  in  which  they  carried  out  their  duties  on 
the  occasion  of  the  burning  of  these  vessels. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Aastralia. — Sydxey    (New   South    Wales). — March 

18th,  1914. — For  the  Postmaster-General.  Seven  automatic  switch- 
boards.    Schedule  No.  179,     See  "  OfiBcial  Notices  "  October  Slst. 

December  Slst.— For  the  P.M.G.  Insulators.  See  "Official 
Notices"  October  3l8t. 

December  22nd.  Melbourne  Suburban  Railways.  (1)  Track  feed 
boxes,  including  signal  transformers,  switchgear  and  accessories. 
(2)  Track  resistances.  (3)  Impedance  bonds.  (4)  Track  relajs  and 
relay  boxes.    See  "Official  Notices"  November  7Lh. 

Aberdeen, — November  27th.  Great  North  of  Scotland 
Railway  Co. — Tenders  for  supply  during  6  or  12  months  of  electric 
light  materials.  Particulars  (is.)  from  the  Stores  Superintendent, 
80,  Guild  Street,  Aberdeen. 

Belg'iuiii. — Neufchateau.— December  1st.  Tenders 
are  invited  for  a  concfstion  to  establish  and  work  an  eUctric 
installation.  Deposit,  5,000  fr.  Particulars  from  the  Hotel  de 
Ville,  Neufchilteau. 

Antwerp. — January  27th.  Supply  and  erection  of  six  electric 
cranes  for  the  harbour  at  Antwerp.  Deposit,  20,000  fr.  Particulars 
(0  30  fr  ),  Hotel  de  Ville,  Antwerp. 

Birkenhead,— December  2nd.  Corporation.  Twelve 
months'  supply  of  electric  motors  and  motor- starters,  from  .1  to 
15  HP.     See  "Official  Notices"  today. 

Cliatliani, — November  27th.  TheT.C.  is  inviting  tenders 
for  the  supply  during  1914  of  incandescent  electric  lamps;  the 
Borough  Surveyor,  Town  Hall. 

Crompton. — January  10th.  Refuse  destructor,  for  the 
U.D.C.  ;  Mr.  F.  F.  Gartfcide,  Surveyor  (.returnable  deposit  of  £2  2s.). 

Durham. — November  27th.  Sewage-scrceninji:  apparatus 
and  fixing  of  electiically-driven  machinery,  for  the  T  C.  ;  Taylor 
and  Wallin,  engineers.  Cathedral  Buildings,  Newcastle-on-Tyhe 
(retnrnable  deposit  of  £2  2s.). 

Edinburgh, — The  Commissioners  of  Works  invite 
tenders  for  the  execution  of  the  electric  bell  work  in  the 
buildings  in  their  charge  in  the  Edinburgh  district  during  a  period 
of  three  years  from  January  Ist,  1914.  H.M.  Office  of  Works, 
Storey's  Gate,  London,  S.W. 

France. — Paris. — November  26th.  Supply  of  retiuire- 
ments  of  apparatns  parts  for  thrfe  years,  in  one  lot ,  Sous-Secutaiiat 
des  Postes  et  Telcgraphes,  103,  Rue  deGrenelle,  Paris. 

Gateshead. — November  25Lh.     Electric  lamps,  electric 

wires  and  cables,  electrical  sundry  fittings,  arc  lamp  carbons, 
glasses  for  electric  arc  lamps,  &;i\,  for  the  Niirth-Eastern  Railway 
Co.     Mr.  E.  H.  Claik,  Stores  Superintendent,  Gateshtad. 

Hungary. — Tenders  have  just  been  invited  by  the 
municipal  authorities  of  Bfas->o  for  the  establishment  of  a  central 
electric  lighting  station  in  the  town. 

Italy, — Rome. — November  25tb.  Supply  of  an  80-tou 
capacity  travelling  bridge,  to  lift  locomotives  for  the  Rimini 
machine  shop.  International  adjudication.  Italian  State  Railways 
Bureau,  Rome. 


London.  — L.C.C. — November  2Gih.  Installation,  UO 
lighting  Dotntn.  at  Hammer«mith  Tra/4e  School  for  GirU.  Lime 
Grove.     Kt^e  '  Official  *'  "  - 

Novpmber  2*ith.     I  .    point*,  at  LaocMtcr 

Road  Klementary  School,  Nottiiii;  Uili,  'fV.  bee  "OfSdjJ  NotioM" 
y  <vemh>er  1  Itb. 

December  :;rd.  IniitallatioD.  226  litrhtinff  pointi.  at  Cbc«(«r 
Road  ElemenUry  School,  .St.  Pancraa,  N.W.  See  '  OlBcial  N'ottoca" 
to-day. 

Fllham —November  2t;th.    C<j'  turbo  alter- 

nator and  condenning  pKnt.   See  .ember  Htb. 

SiiOKKOiTCH — December  U'.th.  Corporation,  sab-itation  plant 
(transforming  and  converting  p'ant,  utartiog  and  oontrullinr 
apparatus)      See  "Official  Notices"'  to-day. 

G  P.O.— January  .-^h.  Telephone  ailoioe  eabinetv,  for  tlM 
P.M.G.     See  "Official  Notices  '  to-day. 

Manchester.— November    28th.      Corporation.      Two 

water-tube  boilers  and  super"'  -  coal  cbotca.  aah 
conveyor,  pipe  connections,  a<i  r^?  »•;■!  '•\ntcht9, 
and  pneumatic  ash-handling  plant  at   ^Kitiei  ho^:  '  .\iX 

Street  generating  station.     See  "Official  Notices "  .       .-    :r. 

Kew  /faland.— January  5th,  1914.     The  Christchnrch 

City  Council  invites  tenders  for  series  street-lighting  plant  (1   ■' 
metallic-filament  lamp:*)  and  acceseoriee.     A  specification  can   U: 
seen  at  the  B.  of  T.  C.I.  Department  in  London. 

December  ;{ 1st.     AucklaLd  Harbour  Board;  Electric  winch  for 

GOO-ton  slipway. —  Tfuderx. 

Pljiiiuuth. — December  Ist.  Corporation.  Contract 
No.   :n.       Ironclad    high-tension    switch    panels.      See   "Official 

Notices "'  November  Hth. 

Ponfvpridd. — November  2.'»th.  Electric  light  installa- 
tion. Cottage  Homes,  for  the  B.  of  G.      Mr.  Wm.  Spickett,  cleik  ; 

(returnable  deposit  of  lo^?.  fid.;. 

Rainhill  (near  Liverpool).— November  24th.    Wiring 

and  fittings  for  new  ward,  Lancashire  County  A.-yluni.  See  'Official 
Notices"  November  7th. 

Spain.  —  December  i".tth.  The  liarbonr  Worka 
authorities  at  Valencia  are  inviting  tenders  for  an  electrically- 
operated  elevator  for  the  unloading  of  wheat  and  other  food  stuff?. 

The  municipal  authorities  of  Saldana  (Province  of  Palencia)  are 
at  present  inviting  tenders  for  the  concession  for  the  electric 
lighting  of  the  town  during  a  period  of  ten  years. 

Torpoint. — November  2Gth.  Public  lighting,  for  the 
V.D.C.  ;  Rolands  ^^  Beaumont,  engineerp.Conrcil  Offices. 

Turkey. — The  Turkish  Ministry  of  Posts  and  Telegraphs 
in  Constantinople  is  at  present  inviting  tenders  for  the  supply  of 
12  reels,  each  1,643  ft.  long,  of  16-conductcr  paptriatalated  enb- 
marine  cable. 

Wakefield  (Vorks,). — December  oth.  Twelve  months' 
supply  of  stores,  for  Yorkshire  (Wtst  Riding)  Electric  Tramwaya 
Co.,  Ltd. 

West  Hartlepool. —  December  3rd.  Corporation,  Car 
bodies  and  trucks  :  electrical  equipments  for  cars  ;  points  and 
crossings.     See  "  Official  Notices  "  tc-day. 

York. — November  2r)th.  Telegraph  apparatn?,  telegraph 
wire  and  line  stores,  for  the  North-Eastern  Raiiway  Co.  ;  Mr.  C.  H. 
Ellison,  Telegraph  Superintendent,  York. 


CLOSED. 

Australia. — The  following  tenders  have  been  accepted 

by  the  Commonwealth  ; — 

MULBOUKNE. — 

250    tons    birddrawr.    capper    wire,    QOO   I'v  pir  mUr,  £85  6s.  per  ton, 

£31,325.— B.I.  i  HeUby  C»blef,  Lid. 

500  magr.eio   telephore.i,  fliSD;    60  Morse  keys.      "'  "  ".  Blake'l 

insulated  staple?,  il".- I.K.,  G.P.  Jk  Telcgiai ;  .  d. 

200  oommon-baliery  table  pattern    lelej  >■">■-  .pattern 

telephones,  ill.cCO  ;  .'.Oo  coninirti  ba  I'tratorm, 

£1,410;   100  telepliorcniejets,  £125:  T  .  3C0  ooin- 

monbattery  table  telephones,  £l.iit'o;  U*)  ciUiiuoo-Mtirrr  wall 
telephones,  It'<31 ;  3,510  commcn-batiery  wall  telephones,  £5,3C6.— 
Western  Elec.  Co  .  Ltd. 

300  common  battery  tabic  telephones,  £7iO;  130  magneto  table  telephones, 

£375  —J.  BarttBiii  vt  Sen  Vty.,  Ltd. 
S6  miles  wire,  two  twisted  ccnductt  r<,  £112.— Jchn  C.  Fuller  d  Son.  Ltd. 
(J.  Paton  <t  Co  ) 

100  Obach  cells,  £7  10s. ;  6,300  dry  cell*,  £616.— A.  J.  Sage  «  Co. 

Sydnkv. — 

Eight   multiple   m«Kneto  twitrUboards,  £2,753;  spaie  equipment,  £976; 

2  miles  42-wire  switchboard  cable,   Is.  4d    per  yd.;  ^  mile  63  wire 

switchboftid  cable,  Is.  lOd.  per  jd.— James  Paton  Jk  Co. 

AtiMrahiiian  It f  con  J . 
Kadina  Corporation  (.S.A.)  : — 
68KW.   D.c,  generator,    by    Electric    ConsUuetion  Co,   £46L— Newlcn 

MoLaien,  Adelaide. 
Tudor  batterv,  123  cells,  £074  ;  acd  motor-driven  booster,  £110.— Aus  ralian 

M?tRl  Co.' 
100-144D.H  r.    Premier  gas  engine,    direct    coupled,   iwo-oylicdor,    w 

suction  gas  producer,  £1,315 —Clutiorbuck  Bros.— IfiK-fr.'. 

MKLRoruNK.— The  P.M.G.  haa  accepted  the  following:  tenders 
for  submarine  cable  : — 

Ten  nautical  mile<>,  shore  end,  £3,432;  10  nantical  miles,  intermed  a"e 
type,  i.'2,0"JO;  10  nautical  miles,  main  or  d^ep  s^a  'Tpe,  £1  310.— W.  T. 
Uenley'8  Telegraph  Works  Co.,  hti.—Auttralian  Mimi-ng  Slanaard. 
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Department  of  Home  Aflfairs,  X.S.W. — Transformers  for  the 
power  plant  ;  Federal  capital,  £1,214. — Australian  Metal  Co..  Ltd. 
— Australian  Mining  Standard. 

The  Melbourne  City  Council  has  accepted  the  tender  of  Messrs. 
Siemens  Bros.  Dynamo  Works  Co.,  Ltd.,  for  the  supply  of  insulated 
copper  cables.  A  quotation  at  a  figfure  £180  b^lowr  that  of 
Siemens  Bros,  was  submitted  by  A. E.G.  Co.,  but  the  Council 
pave  preference  to  British  manufacture,  and  therefore  accepted 
the  hig^her  &s\xxe.— Tenders. 

Barnsley. — The  Corporation  has  placed  a  repeat  order 
with  Meshrs.  Edward  Bennis  &  Co.,  Ltd.,  for  four  of  their  machine 
stokers  and  self-cleaning  compressed-air  furnaces  for  the  electricity 
works. 

Canada. — The  Canadian  Electrical  News  reports  the 
placing  of  contracts  as  follows  : — 

Ottawa,  Ont.— Ottawa  and  Hull  Power  and  Manufacturinp 
Co.  have  decided  to  increase  their  power  plant  by  the  addition  of 
two  water-wheel  lype  alternators,  each  6,750  k.v.a.,  120  k.p.m., 
2,300  volts,  and  also  two  transformers,  each  6,750  k.v.a..  2,300- 
12,000  volts.  Contractors,  the  Canadian  General  Electric 
Co.,  L*d. 

Calgaby. — The  Imperial  Wire  and  Cable  Co.  Supply  of 
40,000  ft.  of  lead-covered,  paper- insulated  underground  cable. 

RouGEMONT,  P.Q. — Equipping  the  sub-station  at  Rougemont, 
P.Q  ,  of  the  Montreal  and  Southern  Counties  Railway  ;  a  300-KW. 
motor-generator  set,  a  bank  of  transformers,  high  and  low-tension 
switchboards,  lightning  arresters  and  switching  appa;ratu8.  Con- 
tractors, the  Canadian  General  Electric  Co.,  Ltd. 

Swift  Cctbrent,  Sask. — A  contract  for  the  erection  of 
a  new  power  house  has  been  awarded  to  G.  C.  Gillstrom  Con- 
tracting Co. 


Highfield.— The 


Walsall  Electrical  Co.,  Ltd.,  have 
received  the  order  for  the  switchboard  for  Highfield  Infirmary 
from  Messrs.  Dargue  GriflBths. 


Govern nient  Contracts. — The  following  tenders  have 

been  accepted  during  the  past  month  by  the  Government  Depart- 
ments named  :  — 

War  Office. 

Electric  cable  and  wire.— B.T.  and  Helsby  Cable?,   Ltd.;  Hooper's  Tele- 
graph and   I.E.  Works,   Ltd.;     Johnson    &    tliilUps,    Ltd.:    London 
Electric  Wire  Co,  and  Smiih',  Ltd.;    Midland  Electric  Wire  Co  , 
Ltd.;  Bt.  Helens  Cab'.e  and  Rubber  Co.,  Ltd.;  Siemens   Bros,    and 
Co.,  Ltd. 

Copper  conductors,  Ac— Western  Electric  Co,,. Ltd. 

Post  Office. 

Telegraphic  apparatus,— Gell  Telegraphic  Appliances  Syndicate,  Ltd. 
Telephonic  apparatus. — Automatic  Telephone  Manufacturing  Co,  Ltd.; 

British    L.M.      ErioEson     Manufacturing    Co.,     Ltd.  ;    International 

Electric  Co.,  Ltd.;  Western  Electric  Co.,  Ltd, 
Submarine  cable,— W,  T.  Henley's  Tel,  Works  Co.,  Ltd. ;  Biemens  Bros. 

and  Co,,  Ltd. 
Telegraphic  cable.— W,  T.  Henley's  Telegraph  Works  Co.,  Ltd. ;  Siemens 

Bros.  &  Co.,  Ltd. 
Telephonic  cable.— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. ;  Johnson 

and  Phi'lips,  Ltd. ;  Union  Cable  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Ducts.— Gates  &  Green,  Ltd. 
InsuUtors.— BuUers,  Ltd.;  Doulton  &  Co.,  Ltd. ;  Taylor,  Tunniolifte  and 

Co.,  Ltd. 
Telegraphic  ironwork. — Baldwins,  Ltd, ;   Bullers,   Ltd.  ;   J.  Elwell,  Ltd.  ; 

D.  Willetts,  Ltd. 
Insulated  tails.— Estler  Bros, 
Bronze  wire,— F.  Smith  &  Co.,  inc.  in  Londm  Elect -io  Wire  Cd.  and 

t-'miihs.  Ltd. 
Electric  light  wire.— B.I.  and  Helsby  Cables,  Ltd. 
Plameprcof  wire  —London  Electric  Cj.,  and  Smiths,  Ltd. 
Valcaaised  india-rubber  wire.-  Johnson  &  Phillips,  Ltd. 
Electric  lifts,  Glasgow.— Gimson  &  Co.  (Leicester),  Ltd. 

India  Office  :  Stobe  Department. 

Wireless  telegraphy  apparatus.— Marconi's  Wireless  Ttli  g'  sph  Co, 
Mctor-alttrnator.— Lancashire  Dynamo,  Ac,  Co, 

Crown  Agents  for  the  Colonies. 

Electric  light  fittings  for  railway  carriages  —J.  Stone  &  Co.,  Ltd. 
Electric  train  staff  instruments. — Railway  Signal  Co.,  Ltd. 
Engine  pumps  —Rees  Roturbo  Manufacturing  Co.,  Ltd. 
Telephone  wall  sets,  &c, — Western  Electric  Co. 

Commissioners  of  Public  Wobk;.,  Ireland. 

Buildings,    alterations    and    additions   to,  Corkbeg    Wireless    Telegraph 
Station,  Co.  Cork.— J.  J.  Healey. 

London. — L.C.C. — The  Highways  Committee  has 
received  tenders  for  the  supply  of  six  motor-cais  r.  quirKl  for  ufe 
in  the  tramways  department,  and  for  the  purchase  of  the  six  cars 
now  used.  The  offpr  of  the  Enfield  Autocar  Co.,  Ltd.,  of  Birming- 
ham, at  .i;  1,986  (l(ss  £210  cffeied  for  the  six  prestnt  carf)  is 
recommended. 

The  Metropolitan  Asylums  Board  is  about  to  enter  into  a  con- 
tract with  the  "Cedes"  Electric  Traction,  Ltd.,  for  the  supply  of 
two  electrically-driven  ambulance  chassis  for  £265  each,  and  two 
bitteries  for  £85  each. 

Stoke  Newington.— The  tender  of  the  Britibh  Thomson- 
Hout-ton  Co,  Ltd.,  has  been  acceptfd  by  the  B  C.  for  a  bi(  nnial 
supply  of  meters  of  assorted  sizes. 

Bkumonusey.— The  following  tenders  have  been  accepted  by 
the  ConnoU  : — 

B.I.  and  Helsby  Cables,  Ltd.— Two-way  feeder  pillar. 

Sykes  A  Sugden,  Ltd. — Seven-way  disconnecting  box  (including  satterne). 


Lou^hborouf^ll. — Subject  to  sanction  to   a  loan  being 

obtained,  the  T.C.  has  accepted  the  following  tenders  for  plant, 

&o.,  for  the  electricity  works  : — 

Siemens  Bros.— Rotary  converter  and  switchgear. 

Brush  Electrical  Eng  neering  Co.,  Ltd.— Lj angstrom  Turbo-alternator, 

with  condenser  and  transformer. 
Swan,  Ratcliffe  &  Co.— Boiler  Beatings, 
H.  Hammond. — Extensions  to  buildingj. 

Runforn. — The  U.D.C,  has  accepted  the  tender  of  the 
British  Westinghouse  Electric,  &;c..  Co ,  Ltd.,  for  the  supply  of 
spare  parts  for  pumps,  motors,  &c.,  at  the  waterworks,  at  £3;?. 

Sleaford. — The  U.D.C.  has  accepted  the  tender  of 
Messrs.  Pftttinson  for  coal  for  the  electricity  works,  at  183.  per  ton. 

Sunderland. — The  T.C.   has  accepted    the    following 

tenders : — 

Union  Cable  Co.— Cable. 

I.R.  &  G.P.  Co.-Cable. 

E.  Green  &  Sons.- New  sections  and  parts  for  econcmiser. 

Four  Synchron  life-savers. 

Twichenhani. — The  tender  of  Messrs.  J.  B.  Marr  and 
Co.,  Ltd.,  for  alterations,  &c.,  to  the  B.L.  installation  at  the  library 
has  been  accepted. 


FORTHCOMING    EVENTS. 


Institution    of    Electrical     Engineers    (Newcastle    Local    Section).— 

Friday,  November  2l8t.  At  7  p.m.  Ac  Hugh  BeJl  bchool,  Middlesbiough, 
Paper  on  "  Steam  Boiler  Working  in  Electrical  Power  Stations,"  by  Mr. 
J.  W.  Jackson. 

Manchester  Electro-Harmonic  Society.— Friday,  November  21st.  Concert". 
(See  "  Notes  "  to-day). 

Junior  Institution  of  Engineers.— Friday,  November  2l8t.    At  39,  Victoria 
Htreet.     Paper  on  "  Maintenax  ce  lElfCtrical),"  by  Mr  T.  A.  St.  Johnston, 
Friday  28th.    Paper  on  "  Patent  Protection,"  by  Mr.  A.  Abbey. 

Garrick  Dramatic  Society.— Saturday,  November  22nd.  At  8  p.m.  At 
Koyal  Court  Theatre.  "The  Voysey  Inheritance."  To  assist  funds  of 
Electrical  Trades  Benevolent  Institution. 

Institution   of   Electrical   Engineers  (Birmingliam   Local    Section).  — 

vvedneeday,  Novtmber  l.!6ih.  At  7.30  p  m.  At  the  University.  Mr. 
Evert,heQ's  paper.     See  below. 

Institution  of  Civil  Engineers.— Wednesday,  November  26th.  Students' 
visu,  Metropolitan  Railway  Line —Widening  works  and  power  station, 
Neasden. 

Faraday  Society.— Wednesday,  November  26th,  At  8.30  p.m.  At 
Institution  of  Electrical  Engineers,  Victoria  Embankment,  Various 
papers. 

Institution  of  Electrical  Engineers.— Thursday,  November  27th.  At 
8  p.m.  At  Victoria  Embunkment.  Paper  on  "The  Characteristics  of 
Insulation  Resistance,"  by  Mr.  8.  Evershed. 

Greenock  Electrical  Society.— Friday,  November  28th.  At  7.45  p  m.  At 
Temperance  Institute,  West  Stewart  Street.  "Steam  Turbines,"  by 
Mr.  J.  H.  Parker  ;  "  The  Entz  Reversible  Booster,"  by  Mr.  P.  Kerr, 

Nortta-East  Coast  Institution  of  Engineers  and  Shipbuilders  (Graduates' 
Section).— Friday,  November  28tn.  At  7.30  p.m.  At  Westgate  ASbembly 
Rooms,  Newcastle-up-.n-Tyne.    Conversazione. 

Pbysical  Society  of  London.— Friday.  November  28th.  At  5  p.m.  At 
Impeiiil  College  of  bcif  nee.  Papeis  by  Piof,  H.  L.  Cal'endar,  Mr.  F.  J. 
Barlow  and  Prof.  J.  A,  Fleming.  Also  an  exhibition  of  a  double  fibre  string 
gUvanometer,  by  Mr.  W.  Apthorpe. 

Manchester  Association  of  Enginee.'s.— Saturday,  November  29th.  At 
Grand  Hotel,  Aytoun  Htreet.  Paper  on  "  Pattern  roakicg  Department  in 
an  Engineering  Works,"  by  Mr.  T,  Roberts. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Oommanding  OfiBoer — Lieut.-Col.  H.  M.  Leaf, 
The  following  orders  have  been  issued  for  the  current  week : — 

Monday,     Isovember     24th. — "A"     Company.      Technical     instraction, 

7  p.m.  to  10  p.m. 
Tuesday,  November  25th.—"  B  "  Company.    Ditto. 
Wednesday,  November  26th.— Recruits  only.    Infantry  drill  and  technical 

instruction,  7  p.m.  to  10  p.m. 
Thursday,  November  27th.—"  C  "  Company.    Technical  instruction,  7  p.m. 

to  10  p.m. 
Friday,  November   28ih — "D"  Company.      Technical    instruction,   7.80 

to  10  p.m. 
Saturday,    November     2  th.  —  Headquarters     will     be    opened     for    the 

transactitn  of  regimental  business  from  10  a.m.  till  12  noon. 


(f  igned) 


P.  H.  Campbell,  Captain  B.E.,  Adjutant. 

For  Officer  commanding  L.E.E. 


Tramway  WorKers'  Wajres. — The  Highways  Committee 

of  the  L  C.C.  reports  that  an  agreement  has  been  arrived  at  by  the 
Rolling  Stock  Conciliation  Board  fixing  a  flat  rate  of  JiOs.  a  week 
for  car- washers  ;  those  already  in  receipt  of  :Wi.  a  week  for  12 
months  to  be  granted  a  rise  of  Is.  per  week.  Controller  repairers 
and  light  power  attendants  are  to  receive  a  flat  rale  of  pay  of  8d. 
an  hour. 
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NOTES. 
Institution    and    Lecture    Xotes, — AssociATroN  or 

Mining  Elbictrical  Enoinekus. — At  the  monthly  meetinsr  on 
Friday  laat,  of  the  East  of  Scotland  Branch  of  the  Association  at 
Dunfermline,  an  address  was  delivered  by  Mr.  C.  C.  Reid,  Cowden- 
beath, on  "  The  Repair  and  General  Maintenance  of  Electrical 
Plant  in  Collieries."  The  speaker  referred  to  the  prreat  expcnpe  in- 
volved for  general  repairs  and  renewals  of  the  averajre  electrical 
installation  at  a  colliery  ;  he  knew  of  no  branch  of  mininu  where 
economy  and  carefulness  had  received  less  consideration  than  the 
electrical  repair  department.  He  suggested,  as  a  remedy,  that  a 
proper  electrical  stores  department  should  be  kept  in  connection 
with  each  colliery,  under  the  control  of  a  person  who  would  be 
responsible  for  the  stock  of  spare  parts,  &c.  His  experience  was 
that  the  more  difficult  it  was  for  a  man  to  get  a  spare  part,  the 
more  disposed  he  was  to  take  care  of  what  he  actually  got.  Proper 
inquiry  should  ba  made  into  all  the  leakages  of  electrical  material, 
and  a  register  should  be  kept  for  each  motor  at  the  colliery,  in 
which  particulars  should  be  systematically  entered  of  each  repair 
and  breakdown. 

At  a  meeting  of  the  West  of  Scotland  branch  of  the  Association, 
at  Glasgow,  on  Saturday  evening,  Mr.  J.  P.  C.  Kivlen  read  a  paper 
on  "  The  Specifying  and  Buying  of  Mining  Electrical  Plant."  The 
author's  chief  aim  was  to  give  prominence  to  a  number  of  details 
often  overlooked  when  ordering  material  or  installing  apparatus, 
and  to  offer  suggestions  that  would  be  beneficial  alike  to  manu- 
facturer and  customer.  The  interests  of  manufacturer  and 
consumer  were  so  closely  interwoven  that  it  behoved  the  former  to 
give  every  consideration  to  the  actual  requirements  of  the  latter  ; 
in  turn,  the  consumer  ought  carefully  to  discriminate,  and  buy 
only  one  class  of  material — the  best.  That  such  consideration  had 
not  been  given  in  the  past  was  generally  known.  A  great  many 
British  firms  did  not,  or  would  not,  appreciate  mining  conditions. 
Six  copies  of  the  specification  were  sent  out  to  first-class  firms  for 
certain  apparatus  some  time  ago.  These  gave  the  manufacturer  full 
and  definite  instructions  as  to  what  was  wanted,  with  an  offer  of  blue 
prints,  if  necessary.  The  result  was  that  there  were  only  two 
legitimate  offers,  three  apologetic  letters  regretting  inability  to 
quote,  and  an  offer  of  unsuitable  stock  material.  The  customer 
had  also  a  duty  to  perform  in  that  he  should  carefully  define  his 
rfquirements.  If  cable-makers  would  now  arrange  to  give  them  a 
concentric  cable  with  twin-shunt  cores  for  field  connecting  in  the 
case  of  a  reversing-shunt  machine,  or  multiple  core  in  the  case  of 
a  reversing  compound- wound  motor,  they  would  confer  a  great 
boon  on  direct-current  underground  working.  Straggled  wiring 
would,  as  a  consequence,  be  completely  obviated.  Then, 
again,  development  oould  not  always  be  foreseen,  and 
when  ordering  fuse  or  distributing-boxes,  preference  should 
be  given  to  material  that  could  be  extended,  by  simply 
placing  one  piece  of  apparatus  against  another,  and  inter- 
connected by  bus-bars.  This  class  of  apparatus  was  now  on  the 
market  for  concentric  working.  Nothing  smaller  should  be  used 
than  a  25-ampere  fuse  bridge.  An  ammeter  was  desirable 
on  every  motor.  When  ordering  instruments  for  concen- 
tric working  it  should  be  pointed  out  that  there  was  a  con- 
tinuous potential  difference  of,  say,  500  volts  between  the  working 
parts  and  the  case  when  operating.  The  lack  of  proper  apprecia- 
tion of  this  point  was  responsible  for  90  per  cent,  of  the  instru- 
ment failures.  As  regards  the  generator,  if  a  new  machine  had  to 
be  ordered  they  should  have  it  over-compounded  from,  say,  500  to 
520  volts.  A  CDal-cutter  load  was  somewhat  similar  to  a  tramway 
load  on  a  small  system,  and  tramway  type  generators  saved  the 
necessity  of  voltage  regulation  to  a  largel  extent.  They  should  not 
use  fuses  in  the  main  circuits,  but  should  instead  install  good  trip 
gear.  If  fuses  were  decided  on  they  should  place  them  at  the  back 
1^  of  the  board  on  brackets  clear  of  inflammable  insulation  and  not 
■k  in  line  with  the  attendant's  eyes  as  was  usually  done.  Even  the 
^■heaviest  porcelain  was  sometimes  wrecked.  Every  manufacturer 
^■ehould  be  asked  to  quote  on  the  same  basis.  Secondhand  electric 
^Bmachinery  should  be  severely  left  alone  excepting  in  cases  of 
^■breakdown  or  urgency.  This  particularly  applied  to  three-phase 
^fmotors. 

At  a  joint  meeting  of  the  Notts  and  Derbyshire  branch  of  the 
Association  and  the  Midland  branch  of  the  National  Association 
of  Colliery  Managers  at  Nottingrham,  on  November  8th,  Mr.  E. 
Kilburn  Scott  read  a  paper  on  "  Large  Prime  Movers  and  Boilers 
for  Power  Houses."  Amongst  other  items,  he  described  boilers 
fired  with  coal  dust,  and  with  gas.  Emphasising  the  importance  of 
economical  utilisation  of  our  coal  resources,  he  advocated  the  con- 
centration of  generating  plant  in  very  large  power  stations  in  the 
colliery  district.s,  of,  say,  100,000  KW.  capacity,  using  large  turbo- 
generators supplied  with  steam  from  gas-fired  boilers,  with  by- 
product recovery  plant.  For  a  continuous  load  such  a  plant  could 
supply  energy  at  less  than  Old.  per  unit. 

Institution  op  Engineers  and  Shipbuilders  in 
Scotland. — In  the  course  of  his  presidential  address  on 
October  2l8t,  Dr.  R.  T.  Moore  dealt  with  the  subject  of  coal 
mining.  He  described  electrical  power  transmission  as  the  only 
satisfactory  solution  of  the  problem  in  mining,  and  the  greatest 
improvement  which  had  taken  place  since  the  invention  of  the 
Bteam  engine.  A  permanent  increase  had  taken  plnce  in  the  price 
of  coal,  due  to  incease  of  wages,  reduction  of  hours  of  labour, 
legislation,  and  exhaustion  of  the  cheaply-worked  seams.  Since 
the  Eight  Hours  Act  came  into  force  the  output  per  person 
employed  underground  in  the  United  Kingdom  had  fallen  from 
374  tons  per  annum  in   1906,  to  311  torn  In  1912,  in  spite  of  the 


increase  in  number  of  mechanical  ooAl-cottem  from  1,C'?  !'. 

to  2,ti4   in   1912.     At  the  pre«ent  rmte  of  inorcMe  of 

coal  Buppliea  of  this  country  and  the  Continent  woald  li-.  ...   ... 

years  ;  the  world's  store  of  coal  for  f/iO  jt^r:  While  Great 
Britain  contained  189  thousand  million  ton*,  Canada  poateaMd 
1,235  million  toni>,  and  the  President  niggested  that  within 
300  years  long-diftanne  electrical  traDBmiarion  acroM  the  Atlantic 
might  be  possible.  Every  endeavour,  he  laid,  ihoald  be  made  to 
save  the  coal,  and  the  erection  of  large  central  electric  ttationa  for 
the  distribution  of  power  tended  in  that  direction. 

At  a  meeting  of  the  Victobian  Isbtitctc  or  EtEcrmiCAL 
Engineers  on  October  2nd,  a  paper  was  read  by  Mr.  B.  B.  Brown, 
M.Sc,  on  "  Electric  Speedometers  and  Tachometen. ' 

Junior  iNBTTirriON  or  Esoineeb.s.— On  Monday  a  paper  waa 
read  by  Mr.  Erneet  King  on  "The  Institution  and  ita  Work,"  con- 
cluding with  the  following  pnmmary  of  the  progrefs  of  the  engineer 
who  joins  it  : — "  He  begins  by  receivingr  help,  he  continues  with 
helping  himself,  he  ends  in  helping  othen,  and  in  thus  helpin|f 
others  he  experiences  what  is  undoubtedly  one  of  the  great 
'  pleasures  of  life.'  " 

Leicester  Association  of  Engineebp— On  Friday  laat  Mr. 
C.  G.  Conradi  read  a  paper  on  "  Workahop  Electrification." 

The  North-Western  Centre  op  Post  Office  Elsctbical 
Engineers  held  a  meeting  at  Preston  last  we«>k,  when  a  lecture  on 
"Automatic  Telephony  "  was  given  by  Mr.  B.  0.  Anson,  automatic 
telephony  expert  attached  to  the  Engineer-in-Chief'i  office, 
London. 

Iron  and  Steel  Institute.— -The  next  annual  meeting  and 
the  annual  dinner  will  take  place  on  May  7th  and  Bth,  1914. 
The  autumn  meeting  will  be  held  in  Paris,  September  I'th  and 
19th  having  been  provisionally  fixed  for  the  busineea  eeaeioDB. 

Electricity    Supply    Ritle    Leairne. — The   following 

matches  were  decided  during  October  : — Brompton  (Mugford,  99), 
568  ;  r.  Ilford  (Bailey,  Haeger,  97),  573.  Brompton  (Willi*,  98), 
567  ;  c.  Westminster  (Neville,  98).  578.  Central  (Gaze,  Robinson. 
Wells,  96),  570  ;  r.  Ilford  (L.  Tuffnel),  97),  652.  Central  (Gaze, 
Law,  97),  5G6  ;  Shoreditch  (Ebner.  97),  566.  Hackney  (Self,  96), 
565  ;  V.  Poplar  (Randall,  92),  527.  Hackney  (Hilling,  98),  551  ;  r. 
St.  James's  (Cockbarn,  99),  552.  Poplar,  528  ;  r.  St.  James's  (Cock - 
bum,  97),  549.  Shoreditch  (Weekes,  95)  559  :  n.  Stepney  i.Dubbib, 
97),  553.  Stepney  (Heaviside,  94),  511  ;  r.  Westminster  (Partridge, 
Neville,  97),  566.     The  following  are  the  positions  to  date  : — 


Shot. 

Won. 

-Mate! 

Lost. 

les 

Drawn. 

Points. 

Soorea. 
For.      Against 

Westminster 

..     12 

11 

1 

0 

22 

6,844 

6.550 

Shoreditch 

..     12 

9 

2 

1 

19 

0,816 

0,560 

Ilford 

..     12 

9 

3 

0 

18 

6,768 

6,513 

Central 

..     12 

8 

3 

1 

17 

6.766 

6,581 

Brompton 

..     12 

6 

6 

0 

12 

6,712 

6.602 

St.  James' 

..     12 

5 

/ 

0 

10 

6,4  74 

6,633 

Hackney 

..     12 

-_3 

9 

0 

4 

6.522 

6,556 

Stepney 

..     12 

2 

10 

0 

4 

6,459 

6,512 

Poplar 

..     12 

0 

12 

0 

0 

5,865 

6,709 

Multiplex  Radlotelej:raphy.— Rieardo  Moretti  has 
recently  patented  a  system  of  multiplex  radiotelegraphy  depending 
on  selective  resonance.  A  number  .^f  transmitters  are  arranged  at 
the  sending  station  so  that  variations  of  definite  frequencies  can  be 
set  up  in  the  high-frequency  current  supplied  to  an  oscillating  cir- 
cuit coupled  directly  or  inductively  to  a  single  aerial.  At  the 
receiving  station,  there  are  connected  in  the  circuit  of  a  single 
wave  detector,  telephone  receivers,  each  of  which  responds  orly  to 
a  tone  of  predetermined  pitch.  Transmist^ion  proceeds  exactly  as 
in  wireless  telephony,  in  that  there  are  radiated  from  the  antenna 
high-frequency  oscillations  which  are  changed  in  pitch  by  a 
microphone  or  other  means.  In  one  arrangement,  Moretti  usee  a 
number  (say  three)  of  sound  pipes  each  emitting  <.  characteristic 
note  when  supplied  with  compressed  air  (under  the  control  of 
switch  keys).  To  permit  of  separation  of  the  individual  tones  at 
the  receiving  station,  a  "'  monophone  '  is  substituted  for  the 
ordinary  telephone  receiver.  A  monophone  is,  as  its  name  indi- 
cates, a  telephone  receiver,  the  diaphragm  of  which  L:  set  in 
vibration  or-ly  by  a  certain  definite  frequency  of  stimoli.  Each 
monophone  at  the  receiving  station  reproduces  only  the  signals 
sent  out  at  corresponding  frequency  from  the  transmitting  station, 
and  thus  as  many  messages  can  be  sent  simultaneously  from,  and 
received  simultaneously  by,  a  single  aerial,  as  there  are  sound  pipes 
and  monophones. 

In  an  alternative  arrangement,  Moretti  replaces  the  sound 
pipe  by  electromagnetically  operated  tuning  forks  which, 
under  the  control  of  the  several  sending  keys,  set  up  inter- 
definite  frequencies  in  the  windings  of 
which  actuates  the  diaphragm  of  a 
antenna  circuit.  This  arrangement  is 
telephone  relay,  except  that  a  number 
of  relay  windings  are  employed  instead  of  a  single  winding. 
At  the  receiving  station,  the  antenna  is  coupled  inductively  tJ 
a  resonant  circuit  containing  a  thermo-electric  detector,  across 
which  are  shunted  the  three  monophones.  The  latter  analyse 
the  complex  oscillations  received  as  in  the  previous  case.  Either 
of  the  systems  described  above  is  applicable  to  the  simul- 
taneous reception  in  one  station  of  signals  emitted  by  a  number 
of  stations. 


mittent    currents    of 
a    single     iron    core 
microphone    in     the 
essentially   that  of    a 
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Porons    4eciininlator  Platfs. — The  process  recently 

evolved  bv  Prof.  H.  T.  Hannover  (Rector  of  the  Copenhagen 
Technical  CoUegre),  for  the  production  of  porousi  accumulator  platep, 
ia  b'ieed  upon  the  fact  that  the  predominating-  metal  in  an  alloy 
solidifies  first,  and  leaves  the  eutectio  disseminated  for  a  time  in 
liquid  form  throu?hout  the  mass.  Conversely,  during'  reheating, 
the  eutectio  melts  first,  and  may  be  removed  by  centrifugal  force  or 
other  means,  thus  leaving  a  honeycombed  mass  of  metal  of  h'gh 
porosity.  The  lead-antimony  eutectic  contains  l.S  per  cent, 
antimony  and  87  per  cent,  lead,  so  that  in  a  96  per  cent,  lead  alloy, 


Whirliij^  rrum^ 


II     n|..ii.i.i.....n>..u| 


27  per  cent,  of  the  lead  will  go  to  form  the  eutectic,  which 
solidifies  at  about  228°  C,  the  remainder  of  the  lead  having  solidified 
at  322°  C.  The  small  percentage  of  antimony  remaining  in  the  lead 
matrix  after  expulsion  of  the  molten  eutectic  is  said  not  to  afifect 
the  electrochemical  capacity  of  the  plates,  but  appreciably  increases 
their  strength. 

After  trying  various  other  methods,  Prof.  Hannover  concludes 
that  the  best  method  of  expelling  the  eutectic  is  by  whirling. 
Cakes  of  the  alloy  are  mounted  in  suitable  frames  carried 
by  the  arm  of  a  whirling  machine,  and  the  discbarge  side 
of  the  plate  is  covered  by  gauze  backed  by  a  grating.  To 
prevent  cracking  of  the  surface  of  the  plate,  it  is  necessary 
to  tighten  up  the  mould  clamps  as  the  eutectic  is  expelled. 
This  adjustment  is  effected  by  the  linkwork  shown  in  fig.  1,  and 
actuated  by  a  hand  wheel  on  the  spindle  s.  If  the  moulds  be  filled 
while  in  the  whirling  machine,  with  a  view  to  expelling  the 
eutectic  during  cooling,  instead  of  after  reheating,  the  molten 
metal  runs  through  the  gauze,  but  it  should  be  possible  to  over- 
come this  difficulty. 

Tests  made  in  the  shops  of  the  Danish  State  Railways  on  Plante 
plates  prepared  by  this  process  show  the  maximum  safe  charge 
and  discharge  current  to  be  increased  considerably,  and  it  is  claimed 
that  the  Hannover  plates  are  very  suitable  for  automobile  and  sub- 
marine use.  It  is  easy  to  prepare  plates  of  more  than  50  per  cent 
porosity  by  the  above  means,  and  assuming  the  number  of  pores  to 
average  13,000  per  sq.  in.  (as  found  by  microscopical  examination), 
and  to  be  of- circular  section  and  perpendicular  to  the  surface  of  the 
plate,  the  total  surface  of  the  latter  is  about  130  times  its  natural 
superficial  area  in  the  case  of  a  plate  5'5  x  3  25  x  025  in.  Though 
porous  metals  prepared  by  the  Hannover  process  have  only  been 
applied  to  the  manufacture  of  accumulators  as  yet,  it  is  hoped  that 
they  will  prove  applicable  to  metallic  filters,  self-oiling  (honey- 
comb) bearings,  catalysers,  soldering  sticks  and  various  classes  of 
ornamental  work. 

Electric  Lighting  and  Enjrine  Starting:  on  Motor- 
Cycles.— Following  the  general  adoption  of  electric  lighting  on 
motor-cars,  and  the  later  development  of  electrically-operated 
engine  starters,  comes  the  news  that  one  of  the  leading  American 
motor-cycle  cnncerns— the  Hendee  Manufacturing  Co.— is  fitting 
same  of  its  1914  models  of  "Indian"  motor-bicycles  with  a  dynamo- 
motor  which  is  employed  for  both  functions.  The  combination 
machine,  which  has  four  poles  and  four  sets  of  brushes,  is  mounted 
slightly  in  advance  of  the  engine,  to  the  crankshaft  of  which  it  is 
connected  by  a  chain.  As  a  generator  it  commences  to  supply 
current  to  the  battery  at  a  speed  of  8  or  12  miles  per  hour,  accord- 
ing to  whether  the  high  or  low  gear  is  in  operation,  an  automatic 
cut-out  breaking  the  connection  between  the  dynamo — which  is  in 
operation  the  whole  of  the  time  the  engine  is  running — and  the 
accumulators  when  the  latter  are  fully  charged.  The  machine  is 
fitted  with  both  a  head  light  and  a  tail  lamp,  thus  meeting  the 
requirements  of  the  law  as  lately  defined  by  the  Divisional  Courts, 
to  the  effect  that  a  motor-cycle,  as  well  as  a  motor-car.  must  have 
a  rear  light.  We  understand  that  one  of  the  new  motor-cycles  will 
be  on  view  at  the  Cycle  and  Motor-Cycle  Exhibition,  which  opens 
at  Olympia  on  the  2-ith  inst.,  when  doubtless  it  will  attract  atten- 
tion on  the  part  of  the  many  motor-cyclists  who  are  now  found  in 
the  ranks  of  electrical  engineers. 

Electrical    Trades    Benevolent    Institution.— We 

trust  that  during  to-day  and  to-morrow  many  of  our  readers  will 
be  calling  on  the  telephone  to  Mr.  F.  B.  0.  Hawes,  the  secretary 
of  the  Electrical  Traries  Benevolent  Institution,  ordering  tii  kets 
for  the  dramatic  performance  which  is  to  be  given  at  the  Court 
Theatre,  to-morrow  (Satu  day)  evening,  by  the  Garrick  Dramatic 
Society.  The  particulars  were  given  fully  in  our  issue  of  November 
7th  (page  761).  At  the  time  of  writing,  we  are  sorry  to  learn  that 
the  applications  have  been  far  less  satisfactory  than  they  were 
last  year.  Mr.  Hawes's  telephone  number  is  "Brixton  1833," 
and  his  address  is  18,  Park  Mansions,  Vauxhall  Park,  South 
Lambeth  Road,  London,  S.W. 


The    Debenture — Its    Use    and    Abnse. — We    have 

received  from  Mr.  H.  W.  Jordan,  company  regiatration  agent,  an 
advance  copy  of  a  lecture  to  be  delivered  by  him  before  a  C'ty 
Secretarial  Association  on  the  subject  of  "The  Debenture — Its  Use 
and  Abupe."  If  the  members  of  the  Apsociati;>n  referred  to  are 
really  experienced  secretaries  of  public  companies  they  will 
certainly  not  be  instrrcted  ;  but  they  will,  no  doubt,  appreciate 
the  lighter  vein  of  some  of  the  matter  presented.  A  chapter  is 
devoted  to  "  freak  debentures,"  in  whif.h,  among  other  things,  the 
writer  refers  to  "  Church  Debentures,"  "  Chapel  Debentures,"  and 
other  mixtures  of  so-called  religion  and  mammon.  Perhaps  the 
most  important  part  of  the  pamphlet  is  that  which  notices  the 
abuse  of  the  debentu'-e,  and,  in  the  course  of  his  remarks,  the 
writer  assumes  that  X  is  an  owner  of  an  unsound  business,  and 
that  things  are  going  from  bad  to  worse.  A  brilliant  idea  occurs 
to  him.  Why  not  form  a  company  to  acquire  the  undertaking ;  write 
up  the  goodwill,  and  sell  the  concern  for  a  large  sum,  to  be  satisfied 
by  the  issue  to  X,  or  his  nominees,  of  debentures  ?  Then,  all  that 
remains  for  him  to  do  is  to  go  on  drawing  for  a  year  or  so  a  hand- 
some remuneration  as  managing  director,  discharging  the  liabilities 
incurred  prior  to  formation,  incurring  new  ones  freely,  and.  as  soon 
as  a  creditor  levies  execution,  to  enforce  his  sf  curity.  The  Receiver 
appointed  on  his  behalf  by  him  will  dispose  of  the  assets  for  what 
they  will  fetch  ;  and  as  the  amount  will  probably  be  less  than 
the  face  value  of  the  debentures,  the  sum  will  be  handed 
over  to  the  holder.  He  can  laugh  at  the  unsecured 
creditors.  By  this  means  the  vendor  has  not  only 
avoided  bankruptcy,  but  he  has  actually  enriched  himFelf  at 
the  expense  of  the  obliging  creditors,  who  are  robbed  under  the 
cloak  of  the  Company  Act,  for  the  goods  supplied  by  them  are 
sold  for  his  benefit  as  the  holder  of  the  debentures.  No  longer  has 
the  unsuccessful  trader  to  face  the  prospect  of  being  harassed  in 
all  sorts  of  ways,  perhaps  turned  out  of  home,  spurned  by  acquaint- 
ances, and  ultimately  adjudged  bankrupt— and  much  more,  though 
the  picture  is  by  no  means  well  drawn.  As  an  alternative  to 
pocketing  the  proceeds  of  the  sale,  X,  the  debenture-holder,  may 
himself  take  over  the  assets  in  satisfaction  of  his  "  claim."  If  so 
disposed,  he  may  forthwith  form  another  company  to  acquire  the 
assets,  again  taking  debentures  for  them,  and  in  process  of  time 
once  more  obtain  possession  of  the  undertaking.  This  procedure 
may  be  repeated  ad  iniimtum.  the  sufferers  being  powerless  to  inter- 
fere. Mr.  Jordan  informs  us  that  one  individual  who  was 
adjudicated  bankrupt  in  1899,  has,  in  fact,  since  that  date  per- 
formed the  operation  no  fewer  than  13  times,  and  apparently  he  is 
still  going  strong,  for  not  long  ago  he  registered  his  fourteenth 
company. 

Tungsten  Lamp  Patents.  —  After  protracted  pro- 
ceedings, extending  over  two  or  three  years,  the  German  Patent 
Office  has  decided  definitely,  despite  the  opposition  of  16  firms,  in 
favour  of  the  fundamental  patent  for  drawing  tungsten  wire  for 
metallic-filament  lamps.  It  will  be  remiembered  that  the  General 
Electric  Co.,  of  the 'United  States,  after  experiments  which  were 
spread  over  a  period  of  years,  succeeded  in  devising  the  particular 
system  whereby  it  was  possible  to  draw  tungsten  wire  of  a  con- 
venient thicknees,  or  rather  thinness,  for  lamp  filament.  As  a 
result  of  the  existing  interchange  arrangements  existing  between 
the  General  Electric  Co.  and  the  AUgemeine  Elektrizltats  Gesell- 
Echaft,  of  Berlin,  the  German  patents  for  the  new  process  were 
vested  by  the  former  in  the  latter,  and  the  special  agreements 
between  the  two  companies  permitted  of  the  patent  rights  i  Iso 
being  exercised  by  the  Siemens  &  Halske  Co.  and  the  C  ,iaan 
Incandescent  (Auer)  Gas  L'ght  Co.,  whilst  the  Bergmann  Co.  was 
subsequently  also  brought  within  the  field  by  the  grant  of  a 
licence.  As  the  Patent  Office  has  now  given  a  decision  in  regard 
to  the  patents,  these  four  firms  stand  to  benefit  from  the  result. 
On  the  other  hand,  other  firms  have  not  been  slow  in  coming 
for.vard  to  declare  that  they  are  not  affected  by  the  action  of  the 
Patent  Office.  The  Julius  Pintsch  Co.,  for  instance,  states  that  the 
decision  is  of  no  importance  in  the  case  of  Sirius  ]amp.=.  which  are 
made  according  to  the  company's  own  patented  process,  whiltt 
Voigtlander  &  Lohmann  point  out  that  any  firms  are  able  to  manu- 
facture glow  lamps  with  tungsten  wire  in  so  far  as  the  wire  is  not 
madelon  the  basis  of  the  patent  to  which  the  decision  refer.--,  but  is 
produced  by  any  other  convenient  method. 

Whist  Drive. — A  successful  whist  drive  and  dance  in 
connection  with  the  Ilkeston  Corporation  Tramways  Benevolent 
Fund  was  held  in  the  Town  Hall,  Ilkeston,  on  Wednesday  evening, 
November  12th.  The  large  ballroom  was  packed  to  its  ntmo.-t 
capacity,  between  200  and  300  ladies  and  gentlemen  sitting  at  the 
whist  tables,  and  nearly  200  taking  part  in  the  dancing  pro- 
gramme. Amongst  those  present  were  : — The  Mavor  (Councillor 
J.  A.  Mafidonald),  the  Town  Clerk  and  Mrs.  S.  F.  James,  Aid. 
Samuel  Shaw  (chairman  of  the  Tramways  and  Electricity  Com- 
mittee) and  Mrs.  Shaw,  Mrs.  L.  C.  F.  Bellamy  and  Miss  Leghorn, 
Liverpool  ;  Councillor  J.  E.  Bestwick  and  Mrs.  Bestwick, 
Councillor  nnd  Mrs.  T.  Pounder.  Councillor  and  Mrs.  Starr, 
Councillor  W.  Nocn,  &c.  The  M.C.'s  for  whist  were  Mr.  L.  C.  F. 
Bellamy,  manoger  and  engineer,  and  conductor  T  Havday  ;  and  for 
dancing,  motorman  A.  Perkins  and  conductor  T.  Wesson.  The 
secretarial  duties  were  carried  out  by  the  chief  clerk,  Mr  F.  Hawley. 
The  whist  drive  prizes  were  distributed  by  Mrs.  Shaw.  The 
evening  was  voted  one  of  the  most  enjoyable  and  successful  ever 
held  in  Ilkeston. 

Inquiries. — Makers  or  English  igents  for  "  two  ball " 
adjusters,  as  usied  in  U.S.A.  (in'place  of  counterweights,  and  of 
Sicilian  marble  for  electrical  work,  are  asked  for. 
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German  Enterprise  in  Kussia.— It  is  stated  that  the 

Electrical  Enterprices  Co.,  of  Berlin,  haa  entered  into  nepotiations 
with  a  view  to  the  erection  of  a  jrenf rating  station  for  Bapplyingr 
the  western  and  south-western  suburban  districts  of  the  city  of 
Warsaw.  Concessions  have  already  been  stcured  for  raany  years 
from  some  of  the  lotal  authorities  concerned,  whilst  i-«KOtiation8 
are  pendinpr  with  others  and  are  near  a  conclusion.  The  station 
would  have  an  initial  capacity  of  from  8,000  to  10,000  H.P.,  and 
it  is  reported  that  a  Russian  company  would  be  fojmed  to  under- 
take the  manap*>ment. 

The  Electric  Lighting  (1886)  Co.,  of  Sb.  Petersburg,  which  has  a 
station  in  course  of  erection  at  Bogorodsk,  proposes  to  transmit  a 
portion  of  the  energry  to  Moscow  for  distribution  from  the  com- 
pany's existing^  works  in  that  city.  As  the  scheme  has  been  subject 
to  criticism  in  municipal  circles  in  Moscow,  the  company  has 
emphasised  the  fact  that  the  power  to  be  transmitted  will  only 
represent  a  small  proportion  in  relation  to  that  which  is  at  present 
produced  in  the  Moscow  station,  as  by  far  the  largrest  number  of 
units  will  be  required  for  Bogrorodsk  and  vicinity.  The  capacity  of 
the  new  station  is  to  be  25,000  h.p.  in  the  first  place. 

The  Sosnowice  Electricity  Co.,  which  has  been  constituted  with 
a  capital  of  £400,000,  has  yet  to  receive  confirmation  of  its  articles 
of  association  from  the  Government.  It  is  expected  that  the  pro- 
jected station  on  completion  will  experience  a  favourable  develop- 
ment in  conse(iuence  of  the  scope  offered  by  the  great  industrial 
activity  in  the  districts  of  Sosnowice  and  Dombrova. 

The    Electro-Harmonic    Society. — The   concert   on 

Monday  last  (Ladies'  night)  may  fairly  be  classed  as  one  of  the 
most  successful  ever  held  by  the  Society.  The  enthusiasm  of  the 
audience  was  clearly  manifested  by  the  encores  demanded  for 
almost  every  item — sometimes  double  encores — and  the  great 
majority  stayed  until  the  very  end,  in  spite  of  the  notoriously 
inconvenient  crush  in  the  cloak  rooms  that  is  invariably  experienced 
about  11  o'clock.  The  programme  was  attractive,  the  artistes  were 
in  good  form,  and  the  audience  was  in  the  right  mocd  to  appreciate 
the  entertainment. 

For  the  first  time  on  record,  the  Committee  put  into  practice 
the  rule — hitherto  a  dead  letter — that  seats  cannot  be  reserved  for 
late-comers  after  7.50.  This  was  effected  by  sending  com- 
missionaires round  to  readjust  the  chairs — and  to  keep  them 
"rectified" — and  we  trust  this  laudable  practice  will  be  main- 
tained, to  the  greater  comfort  and  convenience  of  the  general  body 
of  the  members. 

Manchester  Electro-Harmonic  Society.— The  second 

conoert  of  this  society  is  to  take  place  this  evening  at  Manchester. 
An  excellent  programme,  with  many  intervals  for  social  inter- 
course, has  been  arranged,  the  artistes  being  :  Mr.  Bridge  Peters, 
baritone  ;  Mr.  Sydney  Coltham  (Westminster  Abbey),  tenor ; 
Mr.  Wilfrid  Ludlow,  entertainer  ;  Mr.  Bennett  North,  accompanist. 
For  the  December  concert  the  following  artistes  have  been 
engaged  :— Soprano,  Madame  Annie  Walker  (London  and  pro- 
vincial concerts) ;  solo  clarionet,  Mr.  Harry  Mortimer  ;  solo 
violoncello,  Mr.  Seth  Lancaster  ;  at  the  pianoforte,  Mr.  Chas. 
Kelly  ;  entertainer,  Mr.  Foden  Williams  ;  accompanist,  Mr.  A.  H.  P. 
Martin. 

Fatality. —Geimethokpe. — An  inquest  was  held  on 
November  12th,  at  Grimethorpe,  near  Barnsley,  on  the  body  of  a 
screen  boy  named  Fred  Dunning  (13),  who  was  killed  at  Grime- 
thorpe through  touching  a  live  electric  wire.  According  to  the 
evidence  of  another  screen  boy,  the  deceased  had  as-ked  him  if  he 
would  touch  an  electric  wire  which  was  placed  out  of  reach  of  the 
boys  and  could  only  be  touched  by  standing  on  the  rail  of  a 
fence.  This  he  refused  to  do,  and  Dunning  said  he  would  chance 
it.  He,  thereupon,  got  on  to  the  rail  and  caught  hold  of  the  wire 
with  his  hand  and  was  immediately  killed.  It  was  stated  that 
the  wire  was  about  to  be  taken  away  owing  to  certain  improve- 
ments in  the  colliery,  and  the  jury  expressed  a  wish  to  bee  the 
place  in  order  that  they  could  determine  whether  the  boys  were 
properly  protected  whilst  at  work  and  whether  they  thought 
there  was  any  neglect.  The  inquiry  was,  therefore,  adjourned 
until  Tuesday  last. 

London  Electric  Supply  Companies  and  the  Fur- 
chase  Date. — According  to  yesterday's  'Junes,  the  County  of 
London  Electric  Supply  Co.  announces  that  application  is  intended 
to  be  made  on  its  behalf  alone,  or  in  conjunction  with  other  London 
electric  companies,  in  the  ensuing  Session  of  Parliament  to  bring 
in  a  Bill  "  for  the  purpose  of  giving  the  company  or  companies 
power  to  carry  into  effect  agretments  for  the  postponement  of  the 
date  at  which  the  London  County  Council  may  proce*  d  to  purchase 
the  undertakings  of  the  London  electric  companies  or  any  of  them, 
and  for  the  variation  of  the  terms  and  conditions  under  which 
such  undertakings  are  purchasable,  and  making  new  provisions  in 
regard  thereto." 

Lead   Foisoninjr. — In   the  course  of  a  lecture  at  the 

Royal  Institute  of  Public  Health,  on  Thuri^day  last  week,  Prof.  Sir 
Thomas  Oliver  described  the  electrolytic  bath  pn  cess  for  removing 
lead  from  the  bodies  of  persons  suffering  from  lead  poisoning, 
invented  by  Mr.  T.  M.  Clague,  of  Newcastle,  to  which  we  recently 
drew  attention.  In  the  case  of  a  poisoned  workman,  after  three  or 
four  baths,  the  morbid  symptoms  disappeared,  and  lead  was  found 
in  the  water  and  on  the  electrode,  while  the  man's  health  was 
greatly  improved.  It  is  hoped  that  the  treatment  will  be  given  a 
wide  trial,  and  will  be  found  successful  in  general  application. 


An  Electrically-Driven  \Uavinr  Shrd  at  Bradford. 

—  Recently  the  Bradford  Electricity  Ct.wmitUf  iD»p»' *       "  t 

weaving  fhfd  ertcttd  by  Mec»r»  J.  Emfl«-j  k  C  •    ar. 
equipped   by   the  eUctririty  depa'  »<]  ..«.;.■ 

five-quarter  to   »even-quart«  r  Looi;  .  vf-n   gi  t 

ccinprising  approiim-t» ly  :,i  locms  eich,  aro  th*-  M:T»-nth'»'-  -.t 
half  that  nunit>er,  fach  group  Yn-iTig  drivf^n  from  a  »(rp*rmte  ..r.« 
shaft.  The  loomH  are  placed  at  right  »nii\t»  to  the  thaft*.  and  are 
each  driven  by  a  half-turn  belt.  Thfs  hu  revalted  in  a  redaCtioo 
of  about  30  per  cent,  in  the  ifhaftirg,  and  the  power  reqoirtd  to 
run  it.  The  pov/er  to  the  line  shafts,  which  mn  at  a  »pe«d  of 
from  18.^  to  200  K  !•  M.,  ia  trancmittei  frr.m  ?PTen  20  h.p.  three- 
phase  induction  motors  by  means  of  \'  chain«,  mnninif 
in  oil  batta,  the  motors  being  placed  a,.,  ...>..■. .j<.v.^;y  in  the  centre 
of  the  shafts.  For  driving  the  dreeeing  frames  a  l.'-H.p.  motor  ij 
provided,  alpo  chain  driven.  Other  motors  installed  include  two 
of  .")-u.i'.  each,  driving  a  Gimson  lift  and  an  induc«d  draught  fan. 

The  shed  is  ventilated  by  14  24in.  electrically-driven  reverrible 
fans.  The  installation  is  controll€<l  from  a  switchboard  situated 
in  the  basement  ;  all  the  power  circuits  a^e  run  to  a  ccmmon  foae 
board,  a  meter  being  placed  in  each  circuit.  An  oil  switch,  which 
controls  the  supply  of  current  to  the  whole  of  the  power  circoita, 
can  be  operated  in  cases  of  «inergfncy  by  means  of  pn*h  button* 
situated  in  various  parts  of  the  shed.  The  premise b  are  lighted 
by  means  of  7U  10- watt  lamps  and  35  t;.',-watt  lamp*",  the  latter  of 
which  are  arranged  as  pilots  for  providing  general  UlumiDation 
throughout  the  shed  when  the  loom  lights  are  not  in  use.  There 
are  also  62  5-8mpere  plugs  at  various  points  for  the  purpos*  of 
effecting  temporary  lighting  where  required.  The  whole  of  thp 
lighting  is  divided  into  three  main  oircuitp,  which  in  turn  are  fplit 
up  into  a  number  of  anb  circuits  each  controlling  not  more  than 
12  lights. 

In  the  piece  room  special  attention  has  been  given  to  the  lightinjf 
of  the  menders'  benches.  Cooper  Hewitt  mercury  vapour  lampe 
(fitted  with  colour  corrfcting  shades)  have  been  installed  for 
inspecting-  pieces.  The  kitchen  is  equipped  with  an  electric 
oven,  a  large  hot  cupboard  capable  of  warming  50  dinners,  and  two 
electric  water  boilers,  each  holding  nine  gallons  and  capable  of 
boiling  four  gallons  of  water  in  15  minutes. 

Postal  Sei  vants. — At  an  interview  with  a  deputation 
representirg  nearly  100,000  postal  emplojes  on  Wednesday,  the 
Postmaster-General.  Mr.  H.  Samuel,  fetattd  that  the  G-^vemment 
had  decided  not  to  enforce  the  recommendations  of  the  Holt  Com- 
mittee in  the  direction  of  longer  hours  for  certain  clastea 
without  increase  of  pay.  He  reviewed  the  advantages  and 
privileges  enjoyed  by  postal  servants,  and  stated  that  the 
Government  agreed  that  the  rates  of  pay  recommended  by  the 
Committee  were  adequate.  The  increase  of  15  per  cent,  demanded 
could  not  be  granted,  but  the  Government  would  authorise  the 
immediate  application  of  the  new  scales,  which  would  lienefit  a 
very  considerable  proportion  of  the  staff.  The  total  estimated 
annual  cost  of  the  concefsions  arising  out  of  the  Holt  report  would 
be  1  j  million  pounds.  If  a  strike  took  place,  things  would  not  iro 
on  as  before  ;  the  country  would  demand  that  measures  should  be 
taken  which  would  render  the  recurrence  of  such  an  event 
impossible. 

Licensing:  Electricians  on   the   Rand. — The   Rand 

Dalhj  Mail  says  that  the  Johannesburg  Town  Council  last  month 
had  before  it  new  by-laws  relating  to  the  licensing  of  electricians. 
It  is  suggested  that  the  examination  reqnin'd  under  these  by-laws 
be  carried  out  by  the  authorities  of  the  South  African  School  of 
Mines  and  Technology,  as  is  I'l  present  done  in  the  ca^e  of  the 
plumbers,  the  Biard  of  Examiners  to  be  coinpo?ed  of  the  following  ; 
—  (1)  The  general  manager  of  the  Council's  electric  supply  depatl- 
ment,  or  his  authorised  representative  ;  (2)  the  Professor  of  Electr*  - 
technics  of  the  School  of  Mines  ;  (3)  a  representative  of  the 
electrical  section  of  the  Master  Builders'  Association  :  and  (4)  a 
representative  of  the  electricians.  Both  of  the  two  latter  examiners 
to  be  elected  annually.  < 

(adder  Colliery  Fire. — The  report  of  Sir  H.  Conyng- 

hame  to  che  Home  Secretary  on  the  cause  jf  the  fire  at  Cadder 
Colliery  on  August  3rd,  was  issued  last  week.  It  states  that  all 
the  expert  witnesses  agreed  that  the  fire  was  most  pr<  bably  due  to 
lights  or  matches  ;  he  did  not  consider  that  electricity  was  the 
cause  of  the  fire,  and,  generally  speaking,  the  electrical  installation 
was  a  good  one.  If  an  independent  telephone  circuit  bad  exi:ited 
along  the  return  airway  it  miijht  possibly  have  saved  all  the  men. 

Wind-power  Electric  IMant. — AVith  reference  to  the 

letter  on  this  subject  in  our  "  Corre-pondcnce  "  columns  to-day,  we 
may  refer  readers  who  are  interested  to  an  article  in  our  issue  of 
December  20th,  1912,  in  which  we  described  the  wind  motor  in- 
vented by  Mr.  Turnbull. 

Appointments  Vacant. — Three  switchboard  attendants, 

8-hour  shifts,  for  Birkenhead  Corporation  (,30s.  to  358.).  Switch- 
board attendant  for  Stoke-on-Trent  Corporation  (.27!'.  6d  ).  Junior 
switchboard  attendant  for  Salford  Corporation  v.26s^.  See  ad- 
vertisement pages  to-day. 

Tranicars  held  up  by  a  Cat. — A  cat  on  Thnrs<lay  held 

up  a  line  of  tramcars  and  took  a  free  ride  on  a  car.  Near  Kenning- 
ton  Gate  the  cat  sat  on  the  track  :  the  approaching  car  stopped 
and  the  cat  ran  underneath.  For  a  quarter  of  an  hour  the  cars 
came  on,  and  at  L-ist  it  was  decide<^.  after  the  tl  >oring  had  been 
vainly  taken  up,  that  the  first  car  must  go  ou  its  way.  At  Black- 
friars  the  cat  was  found  sitting  on  the  motor,  uninjured  except  for 
a  graze  on  the  nose. — Standard. 
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OUR    PERSONAL    COLUMN. 

Thf  Editon  invitfi  dectriral  gngincflt-s,  irkether  conmcted  with  the 
techmcal  or  thfi  commercial  xidtt  of  the  profession  and  indndry, 
alio  electric  tramway  and  railway  o/hciah,  to  keep  readers  of  the 
Blbctbioal  Review  posted  as  to  their  movements. 


Central   Station    Officials.— The    Whitehaven    T.C. 

hae  confirmed  the  apporatment  of  Mr.  Lionel  B.  Hooarth,  of 
Morecambe,  as  the  boroufrh  electrical  engineer. 

The  Auttralian  Mining  Standard  states  that  Mb.  Alfred  Smyth 
has  been  appointed  overhead  snperintendent  in  the  Melbourne 
electric  supply  department,  at  a  salary  of  £286,  risins:  to  £338. 

Mb.  Vincent  A.  Pask,  of  the  Hull  electricity  department,  has 
been  appointed  charge  engineer  at  the  Bootle  Corporation  elec- 
tricity works.  1.     r.1     1        1 

Mr.  Percy  Hodges,  who  has  been  engaged  at  the  Blackpool 
Corporation  electricity  works,  has  accepted  an  appointment  at 
Valparaiso.  Mr.  0.  Furne=»a,  chief  electrical  engineer,  on  behalf  of 
the  staff  at  Blackpool,  has  handed  to  Mr.  Hodges  a  gold  Waltham 
watch,  a  travelling  trunk,  and  a  fountain  pen. 

Mr.  T.  E.  Boothby  is  leaving  the  Greenhill  Works  of  the 
Oldham  Corporation  electricity  department,  to  take  up  the 
position  of  shift  engineer  at  the  works  of  the  Stalybridge,  Hyde, 
Mofsley  and  Dukinfield  Tramways  and  Electricity  Board. 

General.— It  is  announced  that  Mr.  George  Balfour, 

M.I.E.B.,  of   Messrs.   Balfour,  Beatty  <fe  Co.,   has  been   elected   a 
director  of  the  United  Electric  Tramways  of  Monte  Video,  Ltd. 

Mr.  H.  V.  RowE,  who  has  left  the  British  Insulated  and  Helsby 
Cables,  Ltd.,  Helsby  Works,  to  take  up  an  appointment  at  Liver- 
pool, has  been  presented  by  the  office  staff  at  Helsby  with  a 
dressing  case.  i.  j  ..« 

CouNCiLLOB  G.  H.  Coop,  electrical  engineer,  has  been  elevated  to 
the  aldermanic  bench  at  Ashton-under-Lyne. 

The  Standard  states  that  the  Hon.  Adam  Bkok.  chairman  of 
the  Ontario  Hydro-Eleotric  Power  Commiision,  has  rented  Hilton 
Lodge,  neau:  Darby. 

Me.  J.  R.  DAGKAta  was  last  week  appointed  chairman  of  the 
Manchester  Corporation  Electricity  Committee,  and  Mb.  Alderman 
Walier,  vice-chairman. 

The  Royal  Society  has  awarded  the  Haghes  Medal  to  Dr. 
Alexander  Graham  Bell,  on  the  ground  of  his  share  in  the 
invention  of  the  telephone,  especially  the  construction  of  the  tele- 
phone receiver.  -n  3  e 
A  special  meeting  of  the  contributors  to  the  Benevolent  Fund  of 
the  Institution  of  Civil  Engineers  has  been  called  for  December  1st, 
for  the  purpose,  of  appointing  a  trustee  in  place  of  the  late  Sir 
W  H.  Preece. 

The  Electrical  Co.,  Ltd.,  have  appointed  Mb.  G.  S.  Helme  (late 
of  the  Lancashire  Dynamo  and  Motor  Co.)  to  be  their  engineer  and 
sole  representative  in  Scotland.  Mr.  Helme  will  take  up  his 
appointment  immediately,  his  headquarters  being  the  company's 
present  Glasgow  address,  Baltic  Chambers,  50,  Wellington  Street. 

Mr.  M.  C.  Shepherd,  who  for  some  years  has  conducted  the 
paraffin  and  petrol  engine  department  of  Messrs.  Belliss  and 
Morcom  in  London,  on  Thursday  severed  his  connection  with  that 

firm.  .  i.     i-v 

Mr.  Herbert  Broadbent,  chief  electrical  engineer  to  the 
Corporation  of  Perth,  W.A.,  is  in  this  country  for  a  few  weeks,  on 
a  business  trip.  His  address  is  c/o  Mr.  Frank  Broadbent,  4,  Queen 
Street  Place,  E.C. 

Obitnary.— Mr.  Thos.  Smith.— The  death  took  place 

on  November  14th  .of  Mr.  Thos.  Smihh,  for  over  20  years  on  the 
staff  of  the  Liverpool  Corporation  Electric  Supply  Department. 
He  was  71  years  of  age. 

Will.— The  late  Mr.  T.  Frame  Thomson  left  £52,084 

gross  and  A47,183  net  personalty. 


others  waste  heat  or  gas  and  surplus  high  and  low-pressure  steam  or  other 
fuel  tor  gsnerating  electrical  energy,  &o.  The  suhscribers  (with  one  share 
each)  are  :-L.  Wood,  The  Hermitage,  Chester-le-Street,  colliery  proiirietor  ; 
O.  8.  Hunting,  13,  Milburn  House,  Newoaatle-on-Tyne.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  twelve, 
provided  that  every  waste  heat  owner  from  whom  the  company  obtainea 
supplies,  as  aforesaid,  may  nominate  a  director,  even  if  the  number  of  directors 
is  thereby  increased  beyond  12  The  first  directors  are  L.  Wood  and  C.  8. 
Hunting;  qualification  (except  first  directors  or  such  nominees),  f500; 
remuneration  (if  any)  as  fixed  by  the  company.  Solicitors,  Ingledew  &  Sons, 
Cardiff.    Registered  by  Kerr  &  Lanham,  16,  Furnival  Street,  E.C. 

Llanidloes  Electric  Lighting  Co.,  Ltd.  (1;52.133)— This  com- 
pany was  registered  on  November  12th,  with  a  capital  of  £3,000  in  i'l  shares, 
to  carry  on  the  business  indicated  by  the  title.  The  subscribers  (with  one 
share  each)  are  :—R.  Roots,  7,  Molesford  Road,  Parsons  Green,  8.W.,  clerk; 
A.  H.  Cohen,  115,  Burton  Road,  Brixton,  8.W.,  clerk.  Private  company. 
The  first  directors  are  not  named.  Solicitor,  W.  George,  Llanidloes. 
Registered  by  Rhys  Roberts  &  Co.,  63,  Queen  Victoria  Street,  E.C, 

Somerby  Electric  Light  Co.,  Ltd.  (132,091).— This  company 

was  registered  on  November  lOLh,  wiib  a  capital  of  £1,OGO,  in  £1  shares,  to 
carry  on  at  Somerby,  Lieioestert hire,  and  elsewhere,  the  business  of  an  electric 
light  company  in  all  its  branches.  The  subscribers  (with  one  share  each) 
are:— S.  C.  Hobson,  Wycliff J  House,  Melton  Mowbray,  spinner:  W.  J.  New, 
Melton  Mowbray,  solicitor:  J  C.  Wigham,  Broad  Sanctuary  Chambers,  West- 
minster, 8.W.,  engineer.  Private  company,  The  number  of  directors  is  not 
to  be  less  than  three  or  more  than  six  ;  the  first  are  8.  C.  Hobson,  W.  J.  New, 
J.  C.  Wrgham,  C.  Glover  and  C.  E,  Hay.  Registered  ofiflce,  33,  Regent  Street, 
Melton  Mowbray. 

Chinnerys,  Ltd,  (132,163). — This  company  was  registered  on 
November  14th.  with  a  capital  of  £2,500  in  2,350  preferred  ordinary  shares  of 
£1  each,  and  3  000  deferred  shares  of  Is.  each,  to  carry  on  the  business  of 
advertising  contractors  and  agente,  sign  and  banner  writers,  manufacturers 
of,  and  dealers  in,  advertising  signs,  devices  and  apparatus,  facias,  electrical 
fittings  and  appliances,  &c.  The  subscribers  (with  one  preferred  ordinary 
share  each)  are  :— H.  A.  Turner,  17,  Waterloo  Place,  Pall  Mall,  S.W.,  engi- 
neer ;  R.  A.  Blackford,  17,  Waterloo  Place,  Pall  Mall,  S.W.,  chartered 
accountant.  Private  company.  The  number  of  directors  is  not  to  be  less 
thaa  two  or  more  than  five  ;  the  subsoribers  are  to  appoint  the  first ;  remunera- 
tion, £25  each  per  annum  (chairman  £50).  Registered  oface,  23,  Old  Street, 
E.C. 

Handley   &    Robinson,   Ltd.  (4,064). — This   company   was 

registered  in  Dublin  on  November  11th,  with  a  capital  of  £3,000  in  £1 
shares,  to  carry  on  the  business  of  electricians,  contractors,  motor  and 
general  engineers,  heating,  lighting,  &c.  The  subscribers  (with  250  shares 
each)  are  :— A.  Handley,  27,  South  K'ng  Street,  Dublin,  electrical  engineer; 
8.  T.  Robinson,  27,  8ou6h  King  Ssreec,  Dublin^  electrical  engineer.  Private 
company.  The  number  of  directors  is  not  to  be  less  than  two  or  more 
than  seven ;  the  first  are  A.  Handley  and  8,  T.  Robinson.  Registered 
office,  27,  South  King  Street,  Dublin. 

Edison  &  Swan  Electric  Co.  (India),  Ltd.  (132,179).— This 

company  was  registered  on  November  15th,  with  a  capital  of  £10  000,  in  £1 
shares,  to  carry  on  the  business  indicated  by  the  title.  The  subscribers  iwith 
one  share  each)  are  :— C.  J.  Ford,  36,  Queen  Street,  E.C,  company  director; 
C.  E.  Hunter,  36,  Queen  Street,  E.G.,  company  director;  G.  Gimmgham,  36, 
Queen  Street,  E.C,  company  director.  Piivate  company.  The  number  of 
directors  is  not  to  be  le  s  than  two  or  more  than  five ;  the  first  are  C  J.  Ford, 
C.  E.  Hunter  and  E.  Gimingham  ;  quaUfication,  £100  ;  remuneration  as  fixed 
by  the  company.    Registered  office,  36-37,  Queen  Street,  E.C. 


NEW    COMPANIES    REGISTERED. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Honiton  and  District  Electric  Supply  Co.,  Ltd.— Particu- 
lars of  £2,0C0  debentures,  created  October  Sob,  1918,  filed  pursuant  to 
Sec.  93  (3)  of  the  Companies'  (Consolidation)  Act,  lb08 ;  the  amount  of  the 
present  issue  being  £1,500.  Property  charged  :  The  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital.    No  trustees. 

Jandus   Arc   Lamp   and    Electric   Co.,    Ltd.   (43,898).  — 

Capital,  £30,000  in  £10  bhares.  Return  dated  August  12th  (filed  Sep- 
tember 24th,  1913),  2  Oil  shares  taken  up,  £5  per  share  called  up  on  1,195 
and  £10  per  share  on  250,  £8,475  paid;  £5,960  considered  aa  paid  on  62^ 
shares.    Mortgages  and  charges  :  £1,079  lis.  Id. 

James  Keith  &  Blackman  Co.,  Ltd.— Issue  on  November  13th, 

of  £100  debentures,  part  of  a  series  of  which  particulars  have  already  been 
filed. 

W.  A.  Stevens,  Ltd.— Trust  deed  dated  November  11th,  1913, 
to  secure  £50,000  debuntu.e  stock,  charged  on  freehold  land  and  premises  in 
St.  Peter's  Stieet,  Maiastcne,  and  compans's  property,  including  uncalled 
capital.  Trustees:  W.  Woisty,  jun.,,  bull  Yara,  teckham,  S.E.,  and  A.  G. 
Mickleburgh,  50,  Cannon  Street,  E.C, 

Electric  Law  Press,  Ltd. — Particulars  of  £.5,000  debentures, 
created  August  1st,  1913,  filed  puieuant  to  Sec.  93  (3)  of  the  Companies'  (Con- 
solid«tion)  Act,  19U8,  the  amount  of  thx  present  issue  (on  October  28th)  being 
£4,4011.  Property  cha'ged:  The  company's  undertaking  and  property,  pre- 
sent and  future,  including  uncalled  capital.    No  trustees. 

Memorandum  of  satibfaction  in  full  on  October  28th,  1913,  of  debentures 
dated  January  3l8t  and  February  lOib,  1910,  securing  £2,500,  also  notified. 


Sunturbo  Engineering  Co.,  Ltd.  (132,1.58).— This  company 

was  registered   on  November   13th,  with   a  capital  of  £220,000  in  £1  shares 
(160,000  7  per  cent.  cum.  pref.),  to  acquire  (I)  that  portion  of  the  business 
carried  on  by  the   Sun   Patent  Evaporator  Co.,  Ltd.,  at  Tower   Buildings, 
Water  Street,  Liverpool,  as  the  manufacturers  of  Patent  Sunturbo  Pumps. 
and  (2)  as  a  going  concern  the  business  formerly  carried  on   by  Peter  Pilkmg- 
ton,  Ltd.,  of  Bamber  Bridge,  Lanes.,  to  carry  on  the  same,  and  the  business 
of  engineers,  founders,  smiths,  metal  workers,  electricians,  manufrtoturers  of 
pumps  and  mechanical  and  engineering  devices  and  contrivances  in  connection 
with  pumps  and  pumping  machinery,  &o.    The  subscribers  (nith  one  share 
each)  are;-W.  E.  Hall,  79,  Queen  Streat,  E.C,  chartered  secretary  ;  W.  J. 
Watchurst,  103.  Stradella  Road,  Heme  Hill,  8.B.,  master  printer  ;  G.  Paine, 
74,  Swaffield  Road,  Wandsworth,  H.W.,  clerk ;  A.  Howarth,  79,  Queen  Street, 
E.G.,  engineer;  H.  C  Mossop,  79,  Queen  Street.  E.G.,  solicitor;   Winifred 
Briggs,  52,  Pretoria  Avenue,  Walthamstow,  E.,  stenographer;  Gertrude  Earp, 
28  Overblll  Road,  Dulwich,  8.E.,  stenographer.     Minimum  cash  subscription, 
seven  shares.    The  firs o  directors  are  G.  W.  Grimshaw,  Glengarry,  Lytham  ; 
G.   B.   Atherton,   Tower    Buildings,   Liverpool;    H.  W.  Boultbee,   Bilverne, 
Whitby,  Cheshire  ;  A.  Howarth,  79.  Queen  Street.  B.C. ;  W.  Morns,  Bamber 
Bridge-  F.   K.    Woodroff-J,   Cabra   House,  Newton    La,  Chester;   and  G.  A. 
Child.    Oaklands,    Edenbridge;    quahfloation,   £200;    remuneration    (except 
managing  director),  £160  each  per  innum  (chairman  £200)  and  5  per  cent,  of 
the  net  profits,  after  deducting  10  per  cent,  upon  the  paid  up  capital,  and 
such  sum  as  may  be  placed  to  reserve.    Registered  office  79,  Queen  Street, 
B.C. 

Ciimherland  Waste    Heat  Owners  Co.,  Ltd.  0;>2.10(^— 

is  company  wa  registered  on  November  llth,  with  a  capital  of  £.)0,000  in 
shares,  o  carry  on  the  business  of  produaers  and  suppliers  of  electrical 
rgy  for    ublio    ,  private  purposes,  to  acquiio  from  pujjiic  authorities  and 


CITY    NOTES. 


AUgenieine  Elektrizitats  Gesellschafr. 

The  report  for  the  financial  year  ended  on  June  30th,  1913,  which 

was  the   thirtieth  in  the  company's  history,  states  that  the  year 

yielded  the  best  results  hitherto  attained,  especially  in  turnover 

and  orders,  and  that  it  proved  that  the  industry  was  able  to  ofiEer 

adequate  resistance  to  the  continual  political  unrest  in  the  past 

12  months,    A  moderate  slackening  of  the  pace  would  presumably 

not  damagre  the  workingr  results*,  but  would  probably  relieve  the 

pressure  of  the  production  extending:  over  two  and  three  shifts, 

and,  at  the  same  time,  facilitate  more  comprehensive  improvements 

in  the  methods  of  manufacturing:.     So  far,  however,  a  decrease  in 

the  company's  degree  of  employment  is  scarcely  to  be  perceived, 

because  the  progressive  electrification  in  Europe,  particularly  in 

Russia,  as  well  as  outside  of  Europe,  is  affording  a  large  turnover. 


Vol.7;?.  No.  1,878, NovEMBEB 21, 1913.]  THE    ELECTRICAL    EEVIEW. 


837 


;£7,';n0,nO0  £6.5PP/00 

1,690,000  1,405000 

41  000  F5,000 

1,445  OfO  1,21P,000 

175  OCO  iBo.oro 

60,000  45,000 

50,000  45.000 

1,085,000  910.000 

14  14 


In  Germany  the  supply  of  current  to  distant  Hifitrict"*  haR  expe- 
rienced a  fresh  incentive  through  the  (?rowin(^  recognition  that  the 
production  of  power  must  be  centralised  on  the  site  of  calorific 
and  hydraulic  energy.  Large  unitf»,  in  connection  with  which 
machine  outputs  of  over  20,000  k\v.  are  no  longer  rarities,  and 
conductor  networks  up  to  100,000  volts  are  leading  to  an  in- 
creasing reduction  in  the  price  of  power.  The  growth  of  business 
necessitated  an  extension  of  the  financial  basip,  and  an  increaee  of 
£1,2.50, Oho  was  made  in  the  share  capital,  which  refultcd  in  the 
realisation  of  a  premium  of  £  1,30."), (iO(j,  which  was  a(!ded  to  the 
ordinary  reperve  fund,  whilst  debentures  of  £1,.")00,000  were  issued 
in  April,  HH3.  The  augmentation  renders  it  possible  for  the 
company  to  participate  in  the  financing  of  the  railway  between 
Gesundbrunnen  and  NeukoUn,  for  which  a  capital  of  £4, .500,000 
is  required.  The  existing  credit  at  the  banks  amounts  to 
£3,850,000.  The  works  proposed  to  be  established  in  the 
Bitterfeld  lignite  district  is  to  be  on  a  very  large  scale.  In 
common  with  friendly  institutions,  the  company  has  assured 
itself  of  vast  deposits  of  brown  coal  in  order  to  be  able 
to  supply  exceptionally  cheap  energy  in  the  circumference 
of  Berlin.  Whether  and  in  what  form  the  suoply  of  the 
suburbs  of  Berlin  will  come  into  conti-ieration  in  this  connection 
will  depend  upon  the  result  of  the  negotiations  pending  between 
the  City  Council  and  the  Berlin  Electricity  Works.  The  invoiced 
turnover  in  1912-13  exceeded  that  in  the  previous  year  by 
£3,000,000,  and  in  the  first  two  months  of  the  new  financial  year 
the  volume  of  businefs  invoiced  was  £1,1.50,000  greater  than  in 
the  corresponding  period  of  1912,  whilst  the  new  orders  booked 
show  an  increase  of  £1,500,000,  excluding  the  contracts  fr  r  the 
Gesundbrunnen-NeukoUn  Railway.  The  constant  efForta  made  to 
improve  the  methods  of  manufacturing  and  secure  a  greater 
output  with  a  relatively  smaller  number  of  workmen  have  been 
successful,  as  is  shown  by  the  fact  that  with  a  considerably 
increased  turnover  the  number  of  workers  was  68.711,  as  com- 
pared with  70,102  in  the  previous  year,  and  of  thesfi  7,870  and 
6,651  respectively  were  employed  in  the  works  at  Vienna,  Riga 
and  Milan.  The  accounts  indicate  the  following  results  for  the 
past  two  years  : — 

191213.  1911-12. 

Share  capital 

Gross  prrfits 

Depreciation 

Net  profits  and  balance  forward    . . 

Reserve  fund 

Bonuses  . .  

Pension  fund 

Dividend 

,,  per  cent 

The  report  proceeds  to  state  that  the  deliveries  of  machines  and 
transformers  amounted  to  122,452  of  1,973,987  KW.,  these  con- 
trasting with  118,205  and  1,801  344  K\v.  respectively  in  1911-12. 
As  new  manufactures  the  company  has  undertaken  the  con- 
struction of  high-frecjuencv  machinrs  for  a  very  high  periodicity, 
and  of  motors  for  submarine  boats.  In  the  turbine  department 
the  turnover  reached  559,908  kw.,  as  compared  with  4S9,942  KW. 
in  1911-12,  and  the  largest  units  delivered  comprised  one  turbo- 
dynamo  of  20,000  KV.A.,  three  of  15,500  k.v.a.,  and  four  of 
11, .500  KV.A.  The  manufacture  of  arc  lamps  experienced  losses 
through  the  improvements  made  in  very  economical  wire  lamps, 
whilst  good  progress  was  made  by  meters  and  electrical  clocks, 
especially  those  for  the  control  of  workmen.  All  the  departments 
in  the  Oberspree  cable  works  were  adequately  employed,  and  a 
constantly  growing  demand  prevailed  for  lead  cables  for  high 
pressures.  The  perfection  of  the  methods  of  manufacturing 
permits  of  pressures  of  over  50,000  volts  being  dealt  with.  The 
progressive  substitution  of  cables  for  overhead  telephone  wires, 
induced  the  company,  in  conjunction  with  other  firms,  to  acquire 
the  manufacturing  rights  for  a  relay  which  promises  to  be  of 
importance  in  the  extension  of  telephony  over  great  distances.  In 
the  glow  lamp  factory,  progress  was  made  by  the  introduction  of 
lamps  of  high  candle-power,  having  an  efficiency  of  only  i  watt 
per  candle,  and  a  useful  lighting  life  of  800  hours,  and  at  present 
lamps  of  from  600  to  3,000  c.p.  are  being  made.  The  sale  of 
normal  lamps  increased  by  50  per  cent.,  and  a  considerable 
reduction  in  the  coat  of  production  is  due  not  only  to  this  circum- 
stance, but  also  to  the  introduction  of  labour-saving  machinery. 
With  the  growth  in  the  demand  for  wire  lamps,  the  sale  of  carbon- 
filament  lamps  declined,  and  this  source  of  light  will  soon 
belong  to  the  past.  The  decision  to  dissolve  the  sales 
bureau  of  the  United  Glow  Lamp  Works,  which  had 
worked  well  for  10  years,  was  the  result  of  this 
development.  The  company  had  to  refuse  the  suggestions  for  the 
formation  of  a  price  convention  for  wire  lamps  as  apart  from  the 
Customs  conditions  in  relation  to  imports  and  the  facfi  that  the 
patent  question*  did  not  render  a  combination  advisable,  the  latter 
would  doubtless  hamper  the  technical  development  of  the  lamp, 
which  has  by  no  means  been  concluded.  Concerning  the  electri- 
fication of  iron  and  steel  works,  it  is  mentioned  that  this  particular 
work  provided  abundant  activity  for  the  firm.  The  conte-t  between 
large  gas  engines  and  steam  turbines  as  main  producers  of  power 
necessitated  constantly  increasing  the  outputs  of  the  generators. 
Generators  of  6,000  u.P.  and  upwards  for  gas  engine  driving  were 
continually  being  made.  The  electric  motor  is  generally 
recognised  as  a  practical  source  of  power  for  driving  all  kinds  of 
rolling  mills,  and  the  total  output  of  the  rolling  mill  drives 
hitherto  carried  out  amounted  to  760,000  h.p.,  including  23  for 
reversing  milla.  An  increased  turnover  took  place  in  mining  by 
the  further  adoption  of  rotary  compressors,  which  were  partly 
driven  by  electricity  and  partly  by  steam  turbines.      Among  the 

*  This  question,  as  will  be  seen  from  another  column,  has  now 
been  decided  in  favour  of  the  A. E.G. 


abundance  of  ordern  r(«of:iviL-'i  frr  f'lf-rtrif;  po'*^r  ("tAi.'.r  •  ar.'i  f-x*tra- 
ftions,  reference  i*  macJe  to  the  iriifrf-ri'lir./  »-.Tm:tii  r.  of  '  .ur  furrh'^r 
turbc-dynamcMj  aggregating  i"  '  <<>  kw  .  and  thr**^  fur".h»-r  •'>^m 
turbo-compreHBori.  each  of  7.'.i.'jk-a.  !-jt  the  Vii.-toria  Fa..:  hiAd 
Transvaal  Powt  r  Co.  The  bodne»i  ia  tramwayi  and  li|f ht  rmilwayt 
underwent  satisfactory  dtvf.lopm«it,  wh'  •  -— ,--  order*  ware 
received  for  the   high   spctd   railwayii  and   Boenci 

Ayres,  and  the  equipment  of  a  trial  train  lor  ir...-  iUirliu  City  n'l- 
way  was  in  hand.  The  exteni«ion  of  electrical  workloir  on  l/« 
London,  Brighton  and  Kouth  Coa«t  Railway  reaolted  in  a  rmf 
important  order  for  motor  coach  tquipment  on  the  finrU-plMM* 
system.  A  number  of  molor  coaches  haa  aliK>  been  ordered  for  the 
Lauban-KonigFEelt  Railway,  and  27  locomotiree  bad  likewiae  to  b« 
delivered. 


WesterB  Telffraph  C«.,  Ltd. 

Siu  J.  W(H.rE  Barbt,  K.C.B,  presided,  on  November  \ith.  at 
Electra  R  iufc,  Fibsbury  Pavement,  E.G.,  over  the  eightieth  ocdinajf 
general  meeting  of  thd  company. 

The  CuAlKMAN,  in  moving  the  adoption  of  the  report  Tsee  Fr.ir 
Rev.,  page  758)  and  accounts  for  the  half-year  ended  Jane 
said  he  thought  they  would  consider  the  recnlt  fatiifactory.  Tuc»» 
was  nothing  of  importance  to  which  attention  rhould  be  called. 
The  mesrage  revenue  for  the  period  was  leax  by  £5,000  than  that 
earned  during  the  corresponding  eix  months  in  KM 2,  when  they 
were  workinjf  at  a  higher  tariff.  They,  however,  carried  20  per 
cent,  more  traffic  for  this  reduced  revenue.  The  drcreaaed  receipt* 
from  messages  were  balanced  by  increased  intere<»t  received  from 
reserve  fund  investments.  With  regard  to  the  expenwe,  thoee  in 
London  showed  an  increase  of  £630,  spread  over  nearly  all  tha 
items  detailed  under  Abstract  "  A,"  and  called  for  no  remarks.  The 
expenditure  at  the  staticns  wlas  more  by  £18,208 — of  this  amonnt 
£8,000  was  en  account  of  salaries  and  wages  dne  to  annual 
promotions,  an  increased  scale  of  foieign  service  allowance,  and 
additional  staff  engaged  to  the  number  of  74,  viz.,  23  Buropeani 
and  51  South  Americans.  It  was  also  found  neoe«sary  to  increase 
the  houf-e  allowances  to  the  etaff  at  various  etationa,  priacipallj  in 
the  River  Plate.  Foreign  and  other  agencies  cost  more,  as  also  did 
the  maintenance  of  landlines,  electrical  insttnments  and  cable 
tanks,  repairs  to  buildings  and  renewal  of  fumitnre,  stationery 
and  printing.  The  only  item  in  Abstract  "B  "  which  showed  any 
material  decrease  was  that  of  legal  expenses.  Under  Abstract 
"C,"  which  comprisid  the  eipengcs  attending  the  mai-^'-r- 
ance  of  cables,  there  was  a  decrease  of  about  £i 
The  net  result  was  that  the  revenue  was  praotieally  the  san:* 
as  last  year,  and  the  expenses  were  more  by  £  15,u00.  This  waa  no4 
unreasonable  in  view  of  the  increased  number  of  messages  which 
were  transmitted,  and  the  upward  tendency  of  expenses  all  over 
the  world.  They,  like  other  enterpri«i'.  did  more  bueineas  at  an 
IE  creased  cost  to  themselKs  and  at  liwer  charges  to  the  public. 
After  providing  £1G  373  for  debenture  stock  interest,  and  £S  332 
for  income-tax,  there  remained  a  balance  of  £24l.S»".,s  ;  to  this  waa 
added  £33,317  brought  forward  from  December  31$t  last,  makiair 
a  total  of  £275,180.  A  quarterly  interim  dividend  amounting  to 
£31,1.^  had  been  paid.  £10<.),000  transferred  to  the  general  reeerf* 
fund.  £10,000  to  the  land  and  bui'dlngs  depreciation  fund,  and 
£45,000  to  the  provision  on  account  of  investment  flactuationr. 
The  directors  recommended  the  declaration  of  a  final  dividend  of 
3s.  per  share,  making,  with  the  interim  dividends,  a  tot*l  of  6  p*r 
cent,  for  the  y<>ar,  also  the  payment  of  a  bonns  of  23.  per  sharr, 
both  free  of  income-tax.  whic)>  together  would  amount  to  £51.9^2, 
leaving  a  balance  of  £37,008  to  be  carried  forward.  Since  June 
30th  last  there  had  been,  down  to  the  present,  a  small  increase  in 
revenue.  The  interim  meeting,  held  heretofore  by  this  com- 
pany in  May,  would  be  discontinued,  and  in  future  an  annaal 
meeting  only  held  in  November  each  year. 

Sir  John  Dexison-Pexder  seconded  the  motion,  and  the  report 
was  adopted  without  discussion. 

Mr.  Exxis  moved,  and  Mb.  N'l:wto5  seconded,  a  he.irty  vote  of 
thanks  to  the  directors  and  staff,  and  this  wva  carried  and  bri«dj 
acknowledged  bylthe  chairman. 


Continental,— FuixcE. — La  Socitco  Iranoo- Beige  ponr 

I'Equipment  des  Tramways  Electriques  is  the  name  of  a  new  com- 
pany which  has  I  tely  been  formed  ia  Paris  1.53,  Rae  de  SegnrX 
with  a  capital  of  £4,000. 

La  Socit^tc  d'Electro-JIetallurgiqne  de  Dives  reports  a  net  profit 
of  £59,390  for  the  last  financial  year.  A  dividend  of  5  per  cent-. 
is  being  declared. 

The  balance-sheet  of  the  Soci6t6  Industrielle  des  Telephones,  of 
Paris,  for  the  last  financial  year  shows  a  profit  of  £66.110,  as 
contrasted  with  only  £62,700  in  the  preceding  12  months. 

Bradninch   Electric    Sopply    Co.— Presiding  at  the 

annual  meeting  of  this  company.  Dr.  Muir  said  that  they  had  had 
a  successful  year,  with  an  increase  in  consumers  and  ir  income. 
The  net  revenue  account  showed  a  disposable  balance  of  £S5  ;  il65 
was  distributed  as  dividend,  and  the  balance,  lees  income-tax, 
carried  forward. 

Reductio^    of   Capital.— TVw    Bn'lfsh    D'(Kff>ti;hous« 

i:iectric  and  Manufacturinti  Co.,  Ltd. — A  petition  for  the  confirma« 
tion  of  the  reduction  of  capital  from  £1.875,000  to  £}.  150,000  has 
been  presented,  and  will  be  heard  on  November  26th. 
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4niizf)n  Tele^rapU  Co.,  Ltd. 

Mr.  George  Keith  (chairman)  presided  on  Tuesday,  at  42,  Old 
Broad  Street,  E.G.,  over  the  nineteenth  ordinary  general  meeting 
of  the  above  company. 

In  moving  the  adoption  of  the  report  (see  Electrical  Review, 
pajre  79")  he  said  it  was  with  great  regret  that  he  had  to  announce 
the  death  of  their  secretary,  Mr.  Petley,  on  October  27th.  In  express- 
ing their  sympathy  with  the  widow,  they  had  considered  it  right  to 
make  a  suitable  grant,  which  he  was  sure  would  meet  with  the 
approval  of  the  shareholders.     lie  thought   they  would  confider 
the  repirt  and  accounts  for  the  year  ending  June  30th  last  satis- 
factorily.    Statistics   showed    that   the   Amazon  rubber  crop  had 
ag!)in    been  larger  than  it  was  in   the  preceding  year,  and  their 
business  made  excellent   progress   during   the  first  six  months  of 
the  year  under  review,  but  fell  off  considerably  during  the  second 
six  months.     Their  local  rates  were  also  twice  reduced  during  the 
year.     The   first  reduction  took   place  on   November  1st   in  last 
year,  and  was  more  than  recouped  by  the  corresponding  increase 
of  the  traffic  passing  over  their  cables.     The  larger  traffic  of  1912 
automatically   brought   about  another    reduction    on    April   1st, 
whi.b,  unfortunately,   owing    to  the   depressed  state  of  business 
generally,  in  consequence  of  the  low  price  of  rubber,  very  adversely 
affected    the    year's    income.       Notwithstanding    this    reduction 
the    traflBc    receipts    now    showed    an    increase    for    the   whole 
year  of  £622.      Interest   on    investments    and    the    year's    cash 
balance  were  £604  more,  and  the  total  revenue,  including  subsidies 
and  transfer  fees  amounted  to  £105,666,  or  £1.222  more  than  last 
year.     As  regarded  the  working  expenditure,  station  expenses  were 
£1,181    higher,   due  partly  to  the  increase  in  salaries  and  house 
allowances  in  consequence  of  the   rising   cost  of  living  in  Brazil, 
and    partly  to  an  increase  in   travelling,  cffice  repairs,  and  other 
items  which  fluctuated  year  by  year.      Ship  expenses  had  been  in- 
creased  by    £2, .519,  in  consequence  of  the  expenses  o'f  the  light- 
draught  steamer  Bnmos  which  went  out  in  June  last  year  bting 
charged  for  the  first  time  for  the  whole  year.     The  cost  of  cable 
used  during  the  year  saw  an  increase  in  consequence  of  some  18 
miles   of  cable   having  besn  used  in  relaying  and  extending  the 
shallow  water  cable  in  the  large  lake  on  the  south  side  of  the  river 
between  Santarem  and  Parintins.     The  old  gutta-percha  cable  laid 
in  1897  had  become  unworkable  owing  to   faults  caused  by  expo- 
sure at  places  where  the   lake   became   dry  during  the  low  river 
season.     The  india-rubber  cable  now  laid  was  not  so  liable  to  those 
faults,  and  it  had   been  extended  westward  for  about  another  .30 
miles,  which  removed  the  main  cable  from  a  dangerous  portion  of 
the  river,  where  it  had  always  suffered  severely  through  landslips 
at  the  time  of  the  yearly  fall  of  the  river.  The  cost  of  relaying  and 
extending  this  cable  practically  accounted  for  the  increase  in  the  year's 
total  working  expenses,  which  amounted  to  £59,091,  or  £7.892 
more  than  last  year.     As  regarded   the  other  charges   upon   the 
revenue,  the  half-yearly  redemption  of  the  debentures  commenced 
%o   take   effect   from   July   last   year.     After   placing    £22,917  to 
debenture  interest  and  sinking  fund,   £10,000  had  been  added  to 
the  general  reserve  fund,  increasing  it  to  £40,000.  £2,500  had  been 
added  to  the  reserve  fund  for  the  renewal  and  maintenance  of  cable 
«teamers.    thereby   increasing   the    fund    to    £14,500,    and    after 
meeting  these  charges  and  the  working  expenses,  thfy  again  recom- 
mended the  payment  of  a  dividend  of  4i  per  cent.,  free  of  income- 
tax,    carrying   forward    £5,571.       As    regarded  the   current  year, 
their  business  continued  to  be  very  adversely  affected  by  the  bad 
state  of  the  rubber  industry,  in  consf  quence  of  the  low  prices  of 
rubber,  and  their  message  receipts  up  to  the  present  were  not  what 
they  were  at  this  time  last  year,  but  were  about  the  same  as  they 
were  the  year  before.     This  might  be  attributed  to  the  falling  off 
of  official  messages  and  the  reduction  of  rates  made  during  the 
yeftr  not  being  covered  by  a  corresponding'  increase  of  ordinary 
traffic.     The  Amazon  was  the  home  of  fine  rubber.     The  tree  might 
be  transplanted,   but  the   soil   and   climate  which   produced  the 
quality  of  the  rubber  could  not,  and  if  the  export  duties  were 
reduced  in  Brazil,  as  they  ought  to  be,  it  was  highly  improbable 
that  plantation  rubber  could  compete  with  fine  Para  grown  in  its 
own  climate.     He  thought  the  present  moment  was  not  unfavour- 
able  for   higher   rubber   prices   and   for   better   business    on   the 
Amazon. 
Mk.  E  B.  Ellice  Clark  seconded  the  motion. 
A  Shareholder  asked  what  was  the  nature  of  the  investments 
which  appeared  in  the  accounts  for  the  first  time. 

The  Chairman  said  they  were  partly  in  the  company's  own 
debentures  and  partly  in  other  securities,  and  I  hey  stood  practically 
at  the  same  price  as  they  were  bought  at. 

Mr.  Bailey  asked  the  chairman  if  there  were  any  other  in- 
dustries on  the  Amazon  besides  the  rubber  industry. 

The  Chairman  said  there  was  the  nut  industry,  and  also  a  certain 
trade  in  cattle  and  wood,  but  these  were  comparatively  small  com- 
pared with  the  rubber  industry,  on  which  their  company's  trade 
really  depended.  Notwithstanding  all  that  had  been  said,  he  did 
not  think  that  the  rubber  industry  of  Brazil  was  in  a  worse  position 
than  the  plantation  indurtry  of  the  East.  Plantation  rubber 
growers  seemed  to  think  that  they  could  prcdace  fine  rubber  by 
artificial  means,  but  he,  personally,  was  afraid  that  they  would  not 
succeed. 

The  motion  was  then  carried. 


National  Electric  Construction  Co.,  Ltd. 

The  report  of  the  directors  for  the  year  ended  December  Slst, 
1912,  shows  a  gross  profit  of  £13,370,  and  after  deducting  there- 
from expenses  of  administration,  debenture  interest,  kc,  there 
remains  a  balance  of  £2,377,  plus  £4,357  brought  forward,  making 
a  total  of  £6,734.  From  this  there  has  to  be  deducted  £1,050  for 
the  debenture  redemption  fund,  leaving  £5,184,  which  the  directors 
recommend  be  dealt  with  as  follows  : — Depreciation  on  free-wired 
installations,  £382  ;  rolling  stock,  kc,  Dewsbury  and  0  sett 
Tramways,  £228  ;  furniture,  fittings,  plant  and  tools,  £102  ;  carry 
forward,  £4,472.  The  directors  deferred  issuing  their  report  and 
account,'^  in  view  of  negotiations  for  an  important  contract  which 
they  expected  to  secure  in  October.  This  contract  depends  upon 
finance,  and  the  finance  to  a  great  extent,  upon  certain  negotia- 
tions with  a  municipality  being  brought  to  a  successful  conclusion. 
Steps  are  being  taken  by  the  syndicate  controlling  the  business  to 
complete  these  negotiations,  but  it  is  now  unlikely  that  finality  can 
be  reached  until  the  early  part  of  the  New  Year. 

7/te  J\ho7id<la  Tranuraijs  Consitrvction  Syndicate, J^td.  (inliqvida- 
tioii). — The  Rhondda  Tramways  Co.,  Ltd.,  was  unable  to  pay  its 
preference  dividend  owing  to  the  coal  strike  and  the  strike  of  the 
company's  employes  referred  to  in  last  year's  report,  and  this 
affected  the  company's  revenue  to  the  extent  of  about  £1,200.  The 
receipts  of  the  Rhondda  Tramways  Co.,  Ltd.,  to  October  30th  of 
the  current  year  amounted  to  £52,321,  as  compared  with  £39,340 
for  the  corresponding  period  of  last  year,  an  increase  of  £12,980. 

Torquay  Tramicayn  Co.,  Ltd. — The  progress  of  this  company  was 
again  very  satisfactory,  the  traffic  revenue  for  1912  being  £28,112, 
as  compared  with  £22,635  for  1911,  the  dividend*  paid  on  the 
ordinary  shares  being  3  per  cent.,  against  H  per  cent,  for  1911. 
The  receipts  to  November  2Dd,  1913,  show  an  increase  of  £3,920 
over  thf  corresponoing  period  of  last  year. 

Dewshnry  and  Os^'ett  Tramway.^. — The  profit,  after  providing  for 
the  sinking  fund  and  interest  payments  to  the  local  authorities, 
amounted  to  £1,167,  as  compared  with  £1,147  for  1911.  The 
traffic  receipts  to  November  2nd,  1913,  show  an  increase  of  £552 
over  the  correspondine  period  of  last  year. 

3Irxhorough  and  Swinton  Trannimya  Co — A  dividend  of  2  per 
cent,  was  paid  on  the  shares  in  the  Construction  Syndicate  as 
against  2 J  per  cent,  for  the  previous  year,  the  decrease  being  due 
to  the  effect  of  the  coal  strike.  The  receipts,  however,  to 
November  2nd,  1913,  show  an  increase  of  £1,548  over  the  corres- 
ponding period  of  19 1 2. 

Mvsselburff/t  and  District  EUctric  L^ght  and  Traction  Co.,  Ltd. — 
Traffic  receipts  to  November  2rid,  1913,  show  an  increase  of  £722 
over  the  corresponding  period  of  last  year. 

The  boiler  troubles  referred  to  in  the  previous  report  appear  to 
have  been  overcome.  The  local  management  has  been  reorganised, 
with  beneficial  results  to  the  undertaking. 

Town  Lighting  Installations. — At  Bo'ness  there  was  an  increase 
in  the  gross  profit  of  £135,  but  in  the  case  of  Carnarvon  a  decrease 
of  £175.  In  both  cases  the  results  were  adversely  affected  by  the 
increased  price  of  coal  following  the  coal  strike.  The  revenue 
from  consumers  at  Bo'ness  for  the  three  quarters  ending 
September,  1913,  showed  an  increase  of  £764  over  the  corres- 
ponding period  of  last  year. 

In  the  case  of  Carnarvon  the  price  of  current  for  lighting 
purposes  has  been  increased  from  September  29th,  1913. 

Follicstone,  Sandgate  and  Ilythe  Tranuvay.i. — The  directors  have 
abandoned  this  scheme  as  they  found  it  impossible  to  get  the  local 
authorities  to  agree  to  a  scheme  which  would  enable  the  finance  to 
arranged.  The  expenditure  has  amounted  to  £39,238,  the  dis- 
posal of  which  will  be  dealt  with  in  the  accounts  for  1913. 


Castner-Kellner  Alkali  Co.,  Ltd. — The  directors  have 

declared  a  final  dividend  of  13J  per  cent,  for  the  six  months  ended 
.September  30th,  1913,  and  they  also  recommend  the  payment  out 
of  reserve  funds  of  a  bonuj  of  lOj.  per  share.  This  will  be 
satisfied  by  the  issue  of  fully-paid  shares  at  par,  one  for  every  two 
bell 


The  sixteenth  annual  general  meeting  was  held  on  Tuesday  at 
the  offices,  3,  Laurence  Pountney  Hill,  E.C.,  Mr.  L.  B.  Schlesinger 
presiding. 

The  Chairman,  in  proposing  the  adoption  of  the  above  report, 
said  that  the  directors  had  delayed  issuing  the  accounts  as  they 
were  hopeful  of  being  in  the  pusition  of  reporting  that  at  least 
one  of  the  two  important  contracts  they  had  been  negotiating  for 
had  been  secured  for  the  company.  Owing  to  certain  develop- 
ments one  of  the  contracts  in  question  could  not  be  brought  to  a 
successful  issue  for  at  least  another  one  or  two  months.  In 
previous  reports  reference  had  been  made  to  a  large  contract  on 
the  Continent,  and  the  fact  that  so  far  it  had  not  been  secured 
might  lead  shareholders  to  think  that  the  directors  had  been  too 
sanguine  in  their  expectations,  but  after  hearing  what  he  had  to 
say  he  thought  they  would  agree  that  the  future  prospects  of  the 
company  were  much  more  hopeful  than  the  report  and  accounts 
disclosed.  It  was  about  four  years  ago  that  the  negotiations 
were  first  started  for  the  construction  of  an  electric  railway  on 
the  Continent,  and  last  year  he  told  them  that  it  looked  as  if  the 
negotiations  were  likely  to  be  brought  to  a  successful  conclusion 
at  an  early  date,  as  he  was  then  in  a  position  to  inform  them  that 
all  the  local  authorities  interested,  some  30  in  number,  had  come 
into  line  and  had  signed  a  petition  to  the  Government  to  authorise 
the  formation  of  a  joint  board  to  carry  out  the  scheme  ;  that  the 
Government,  after  numerous  meetings  with  the  representatives 
of  the  loial  authorities,  had  drafted  a  concession,  the  com- 
pletion of  which  was  to  be  delayed  until  after  the 
days.  There  was,  however,  again  considerable  delay 
the  holidays,  and  their  patience  was  sorely  tried  as 
felt  that  the  business  might  ultimately  fall  through, 
ever,   he   could   now  inform  them  that  the  concession  had 


holi- 
after 
they 
How- 
been 


granted,  a  deposit  had  been  put  up  by  the  authorities  which,  he 
understood,  was  forfeitable  if  the  scheme  was  not  carried  through, 
and    the    joint  board  bad   been  formed.     A   Royal  Commission 
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appointed  by  the  Government  had  been  buny  fixing  the  niteH  of 
the  BtaMon,  and  the  latest  information  which  only  came  to  har:d 
a  few  dajB  agfo,  was  to  the  effrfct  that  all  the  sitcH  had  b^en  fixed 
with   the   exception   of  the  terminus  at  one  end  of  the  line,  bat 
whatever  deciflion  the  Commispion  came  to  after  conBiderinjf  the 
objeotionB  would  be  final.      The  president  of  the  Committee  came 
to  London  about  a  couple  of  months  apo  to  discuHS   matters  with 
Mr.  Cownie,  their  mnna?inpr   director,  and  it  was  arranged  that 
directly  the  joint  b^ard  was  in  a  position  to  finally  settle  the  con- 
tract, Mr.  Cownie  would  meet  the  Committee.       They  had  had  a 
very  hard  fiprht  with  numerous  competitors  for  the  business  durinpr 
the  early  days,  but  the  scheme  which   the   Committee  had  ulti- 
mately adopted  was  their  scheme,  and  negrotiations  had  since  only 
been  carried  out  with  the  company.     He  could  only  pive  them  the 
facts  and  leave  them  to  form  their  own  conclusions.   The  contract, 
if  secured,  should  be  profitable  to  the  company,  but  what  was, 
perhaps,  still  more  important,  it  would  strengthen  the  company's 
position  in  dealing  with  other  contracts  of  a  similar  nature.      He 
also  referred  at   the   last   meeting^  to   another  business  in  which 
they  were  interested,  which,  if  brougrht  to  a  successful  conclusion, 
would  result  in  a  contract  to  the  company  runningr  into  well  over 
£,S0O,00O.       From  information  at  their  disposal  they  thought  it 
probable   that  the  financial  arrangements  on  which  that  contract 
depended  would  be  completed  la-t  October,  but,  unfortunately,  their 
expectations  were  not  realised,  the  finance  having  to  be  postponed 
until  negotiations  concerning  certain  widenings  could  be  taken  in 
hand  and  completed.     Originally  a  syndicate  of  some  £15,000  was 
formed  by  Mr.  Cownie  to  deal  with  that  busineps,  and  the  capital  was 
fully  subscribed.     The  capital  of  the  syndicate  was  being  increased 
by  another  £.30.000,  for  the  purpose  of  carrying  the  business  a 
stpp  further.     He  was  glad  to  say  that  negotiations  to  secure  that 
capital  were  well   advanced.     He  need  hardly  say  that  the  nego- 
tiations in  connection  with  the  two  contracts  he  had  referred  to 
had  involved  an  enormous  amount  of  work  on  the  part  of  their 
managing    director   and    their    chief    engineer,    which    was   not 
apparent  in  the  present  report;   and  if  they  were  brought  to  a 
successful    conclusiin,    he    thought    that,    notwithstanding    any 
criticism   on   the   present   accounts,   within   a   year   or   two   the 
position  would  be  very  different  and  the  company  would  be  able  to 
have  a  clean  bilance-sheet  and  a  profit  and  loss  account  satis- 
fac'^ory  to  all.     He  might  add  that,  in  connection  with  any  con- 
tracts, the  company  was  financially  strong  enough  to  carry  them 
through.     Proceeding  to  deal  with  the  various   undertakings  in 
which  the  company  was  interested,  the  chairman  said  he  was  glad 
to   be  able  to  say  that  they  were  making  substantial  progress  in 
the  right  direction,  and  that  in  consequence  their  interest  in  those 
companies  was  always  appreciating   in   value.      In  the  Rhondda 
Tramways  Construction  Syndicate  (in  liquidation)  they  had  just 
over  £50,000,  of  which  they  had  received  back  from  the  liquidators 
in  cash  approximately  70  per  cent.,  leaving  the.  cost  of  their  in- 
vestment  at  about   £  IT), 000.      In  respect  of  that  interest,  they 
were   entitled,  on   the   distribution  of   the  securities,   to   receive 
approximately    £20,000    in    6    per   cent,   preference    shares   and 
£9,000  in  ordinary  shares,  all  fully  paid.     As  far  as  they  could  tell 
at  present,  the  profit  earned  by  the  company  this  year  should  be 
sufficient  to  pay  6  per  cent,  on  the  preference,  and  at  least  o  per 
cent,  on  the  ordinary  shares,  after  making  the  necessary  reserves. 
Last  year,  however,  the  preference  dividend  had  to  be  passed,  and 
this  year's  profits  would  have  to  meet  that  charge.   There  had  been 
a  large  increase  in  the  traffio  receipts,  and,  compared  with  last 
year,  the  receipts  every  week  were  showing  an  increase  of  from 
£100  to  £1.50,  and  there  was  no  reason  why  that  increase  should 
not  be  maintained.     In  the  last  session  of  Parliament  the  company 
obtained  powers  to  run  a  railless  traction  system  in  connection 
with  the  tramways,  which  should  be  in  operation  by  the  middle 
of  next  year,  and  they  had  every  reason  to  believe  that  with  a 
comparatively  small  capital  expenditure  both  the  receipts  and  the 
profit    would    benefit    considerably.     They   had  £20,000   in   the 
Torquay  Tramways  Co.,    and  on  the  distribution   of   the  securi- 
ties  they   were   entitled  to    £8,000  in  .5    per    cent,    debentures 
and  £16,000  in  fully -paid  ordinary  shares.  In  front  of  those  deben- 
tures were  £60,000  5  per  cent,  prior  lien  debentures.     It  looked  as 
if  the  company  would  this  year  earn  a  profit  of   not  less  than 
£15,000,  compared  with  about  £11,800  in  1912.     Last  year  3  per 
cent,  was  paid  on  the  ordinary  shares,  as  against  H  per  cent,  for 
1911,  and  he  thought  he  might   safely   say   that  this  year   the 
dividend  would    again  be  increased.     The   Dewsbury  and   Ossett 
tramways  continued  to  show  satisfactory  progress,  the  profit  to 
date  being  £300  in  excess  of  the  orresponding  period  in  1912. 
The  increase  in  the  traffic  receipts  of  the  Mexborough  and  Swinton 
Tramways  Co.,  in  which  they  were  interested,  was  satisfactory,  and 
he  was  glad  to  say  that  the  company,  despite  great  opposition,  had 
secured  powers  to  construct  a  railless  traction  system  to  connect 
with  Conisborough,  and  it  was  expected  that  the  work  would  be 
put  in  hand  within  the  next  month  or  two.     He  was  advised  that 
the    profit   from   the  line  would  be  substantial.     Although    the 
company  had  as  yet  only  been  able  to  pay  dividends  of  from  2  to 
2i  per  cent,  much  better  results  were  anticipated  when  the  shares 
were  taken  up.      In  the  case  of   the   Musselburgh  and    District 
Electri'j  Light  and  Traction  Co.,  extensive  track  renewals  had  been 
taken  in  hand  which  w<iuld  tend  to  reduce  maintenance  charges  in 
the   future.      Active   efforts  were  beiog  made   by    the    manage- 
ment to  increase  the  lighting  and  power  consumers,  whi(5h  were 
meeting   with   considerable    success,   and    therefore  they   looked 
forward  with  considerable  hope  for  the  future.     Dealing  with  the 
Bo'ness   and   Carnarvon    undertakings,   the    Chairman   said   that 
in    Bo'ness     the    business    was    showing     a     considerable     im 
provement,    and  everything  pointed  to    the    improvement    being 
continued.       At     Carnarvon    to    meet    the     increased    working 
coats     the    price    of  current   had   been   raised    from  6d.    to    6d. 


per  nnit,  and  that  should  revnlt  in  a  considerable  Increue 
in  the  revenue.  The  fcheme  for  the  construction  of  the  Polkrttone 
Sandgate  and  Hy  the  Tramways  had  had  to  he  abandoned  after  every 
effort  had  been  made  to  get  the  local  anthoritieo  concerned  to  agjte 
to  a  workable  scheme,  without  Rnccfii".  There  wsd  no  doubt 
that  if  the  scheme  could  have  heen  carried  out  on  the  overhead 
system  it  would  have  been  a  very  valuable  one  but  the  Folkestone 
Corporation     required    the    cfindnit      syet*m  out,     and 

Sandgate  also  stood  out  for  that  Ryutem.     The  i  jrporation 

was  reasonable,  and  was  prepared  to  agree  to  the  overhead 
system,  but  the  opposition  of  Folketttone  waa  too  strong.  Their 
loss  in  the  matter — £39,238 — wa«  a  big  one,  but  they  hoped  they 
would  be  able  to  clear  it  out  of  the  account.  They  were  joat 
starting  the  construction  of  the  Wisbech  electric  lighting  work«, 
and  with  the  expe-rience  they  had  gained  with  their  other  under- 
takings it  should  turn  out  a  succeenful  venture. 

Mr.  J.  Caru  Saunders  seconded  the  motion,  which,  after  a  few 
comments  by  sh  \reholderB,  was  adopted. 


West  India  and  Panama  Telf  jfraph  Co ,  Ltd. 

Mr.  W.  B.  Kinosi  cud  (chairman)  presided  on  Xovember  12tb,  at 
Winchester  House,  E.C  ,  over  the  meeting  of  this  company. 

In  moving  the  adoption  of  the  report  (see  Elec.  Rev.,  page  797), 
the  Chairman  said  that,  before  proceeding  to  the  bneiness.  he  bad 
to  express  the  regret  of  the  board  at  the  death  of  their  e&tefmed 
and  venerable  colleague,  Mr.  T.  Holmes,  in  hii»  9."-  h  year,  who  had 
been  a  director  for  nearly  4U  jears.  Mr.  Hulmes  hardly  ever 
missed  a  board  meeting,  and  was  present  at  one  tbe  day  before  he 
was  taken  ill.  He  was  a  shipowner,  and  was  very  useful  to  the 
company,  especially  in  regard  to  their  repairing  vessels.  Since  the 
report  was  issued  Mr.  H.  W.  Berks  had  been  invited  to  join  the 
board,  and  had  done  so.  The  net  result  of  the  company's  working 
during  the  half-year  varied  very  little  from  that  of  Jane  of  last 
year.  The  total  revenue  amounted  to  £45,-524,  which  was  £1,193 
less  than  during  the  corresponding  period.  As  against  this,  the 
expenses  of  the  half-year  were  £850  less,  and  practically  the  whole 
of  that  reduction  aroce  in  connection  with  the  cost  of  maintaining 
their  cables.  As  he  had  reminded  them  at  previous  meetings,  their 
outlay  under  Abstract  C  was  always  subject  to  fluctnations. 
Obviously  so  much  depended  upon  the  time  tbe  ship  was  occupied 
and  the  length  of  cable  used  in  repairs  and  renewals.  Fortunately, 
in  both  respects,  this  time  their  expenditure  had  been  a  little  leea 
than  usual.  After  placing  £2,CnO  to  reserve,  they  had  approxi- 
mately the  same  amount  of  available  balance  at  their  disposal  as 
they  had  a  year  ago.  Accordingly,  they  recommended  the  pay- 
ment of  the  dividend  proposed  in  the  report  (Is.  6d.  per  share  on 
the  ordinary  shares),  together  amounting  to  £18  394,  carrjing  for- 
ward £3,185  to  the  account  of  the  current  half-year.  In  the  report 
it  was  mentioned  that  the  Imperial  and  Canadian  Governments, 
having  brought  pressure  to  bear  on  the  company  for  a  general 
reduction  of  West  India  rates,  the  directors  had  found  it  necessary 
to  consent  to  this  in  return  for  subsidies  on  certain  conditions. 
The  deed  necessary  to  give  effect  to  the  agreement  had  yet  to  be 
considered  and  executed,  and  after  execution  it  would  not  become 
valid  until  it  had  been  submitted  to  and  approved  by  Parliament. 
He  was  sure  that  in  this  stage  of  the  negotiations  they  would 
understand  that  that  day  they  hardly  felt  at  liberty  to  enter  at 
all  fully  into  a  discussion  on  the  matter.  Much  of  what  might 
be  sa'd  about  the  position  and  prospects  of  the  company  under 
chanped  conditions  would  be  in  the  nature  of  guesswork,  and 
possibly,  therefore,  might  prove  to  be  erroneous  and  misleading. 
For  exampie,  should  the  agreement  be  carried  into  effect  they 
feared  that  at  first  the  earnings  of  the  company  might  suffer  a  ' 
considerable  diminution.  On  the  other  hand,  they  hoped  that  ss 
time  went  on  the  large  reduction  in  the  rates  might  gradually 
bring  about  an  increase  of  business  sufficient  to  recoup  them,  and 
possibly  do  more  than  recoup  them  for  their  loss  at  the  beginning. 
But  the  fear  and  the  hope  were  both  based  not  on  certainty  but 
on  mere  conjecture.  It  should  be  borne  in  mind,  however,  and  he 
ventured  to  say  this  was  a  point  which  hardly  admitted  of  doubt, 
that  the  granting  of  new  subsidies  of  £16,000  a  year,  half  to  be 
paid  by  the  Imperial  Government  and  half  by  the  Canadian 
Government,  guaranteed  for  a  term  of  10  years,  coupled  with  a 
continuance  of  their  existing  subsidies  of  £  10,300.  also  guaranteed 
for  10  years,  would  give  the  company  that  important  element 
of  stability  which  hitherto  it  had  not  possessed.  In  West  Indian 
commercial  circles  it  was  anticipated  that  the  new  tariff  recently 
adopted  by  the  United  States  would  be  beneficial  to  the  Colonies. 
It  would  at  once  reduce  duties  on  sugar  and  other  products,  and  in 
three  years  would  entirely  abolish  them,  and  thus  in  all  probability 
lead  to  the  increased  consumption  of  these  commodities.  The 
preferential  arrangeme.its  between  Canada  and  the  West  Indies 
should  also  tend  to  improve  the  trade  of  the  West  Indian  Colonies. 
The  traffic  receipts  for  the  current  half-year  down  to  October  3l8t 
showed  a  small  decrease  of  £508. 

Mr.  G.  Von  Chavvin  seconded  the  motion. 

Mk.  Newton  referred  to  the  death  of  Mr.  Holmes,  and  in  rega:-d 
to  the  negotiations  as  to  the  new  rates  expre.-^sed  the  hope  th^t  the 
West  Indian  Government  would  treat  them  generously.  He 
pointed  out  that  the  experience  of  the  Eastern  and  the  E?stem 
Extension  Telegrr.ph  Co.  was  that  each  reduction  of  rates  waa 
followed  by  a  large  increase  in  the  number  of  messages. 

The  report  was  adopted. 


Dorman,  lonsr  &  Co.,  Ltd.— A  final  dividend  of  6  per 

cent,  is  recommended,  making  SJ  per  cent,  for  year. 
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Riisliden   and   District   Electric  Supply  Co.— The 

first  report  presented  at  the  annual  meeting  jesterday,  states  that 
immediately  the  necessary  capital  was  eubscribcd,  steps  were  taken 
for  the  construction  of  the  generating  station  on  the  eite  in 
Shirley  Road,  Rushden,  and  for  laying  down  mains  in  Ruehden  and 
Hipham  Ferrers.  The  works  include  an  engine  rorm  containing 
two  Diesel  oil  engines  of  240  h.p.  each,  and  auxiliary  machinery, 
battery  room,  water  cooling  tower,  woikshops  and  cfEces.  The 
buildings  are  of  solid  construction  and  up-to-date  cesign.  The 
engine  room  affords  a  space  for  a  third  engine  when  required,  and 
the  capacity  of  the  battery  can  be  doubled  without  increasirg  the 
sire  of  the  building.  The  proximity  of  the  railway  enables  the  oil 
fuel  to  be  pumped  direct  from  the  railway  tank  wagons  into 
storage  tanks.  Mains  had  been  laid  2  miles  1.040  yards  in  length, 
with  full  provision  for  feeder  cables,  regard  being  made  to  a  large 
probable  demand  within  a  few  years.  There  was  considerable 
delay  in  the  delivery  of  some  of  the  machinery,  but  the  public 
supply  was  commenced  on  October  15tb.  There  are  about  20  con- 
sumers, and  the  demand  is  chiefly  for  power  purposes  at  present. 

Fraser  &  Chalmers,  Ltd.— The  directors'  report  for 
the  year  ended  June  30th  (as  abstracted  in  the  Financial  Keus) 
shows  a  net  profit  of  £4,C04  (after  payment  of  debenture  interest  and 
making  the  usual  provision  for  depreciation)  plus  £75,446  brought 
forward,  making  £80,050.  The  directors  have  paid  the  full  pre- 
ference dividend  for  the  year  of  £4,725,  and  have  transferred 
£60.000  to  general  reserve  account,  leaving  £15,325  to  be  carried 
forward.  The  directors,  in  transferring  to  a  reserve  account  so 
large  a  proportion  of  the  balance  heretofore  carried  in  profit  and 
loss  account,  have  been  guided  by  the  consideration  that  the  require- 
ments of  the  business  necessitated  the  permanent  investment  of 
more  capital.  The  decrease  in  profits  has  been  due  to  a  continued 
falling  ofiE  in  the  South  African  business.  In  England  an  increased 
trade  has  been  done,  but  special  expenses  have  been  incurred 
owing  to  the  changes  in  character  of  machinery  sold.  The 
directors  do  not  recommend  any  dividend  on  the  ordinary  shares. 

Stock    Exchange    Notices. — Applications    have   been 

made  to  the  Committee  to  appoint  a  special  settling  day  in  and  to 

grant  a  quotation  to — 

Buenos  Ayres  Liacroze  Tramways  Co.— Scrip,  fully  and  partly  paid,  for  a 
further  issue  of^f  600,000  5  per  cent,  consolidated  mortgftf?e  debentures. 

And  to  allow  the  following  securities  to  be  quoted  in  the  OfiBcial 

List  : — 

Auckland  Electric  Tramways  Co.,  Ltd.— 850,000  ordinary  shares  of  ^l  each 
fully  paid. 

Urban  Electric  Supply  Co.,  Ltd.— Further  issue  of  £131,840  4*  per  cent, 
first  mortgage  debenture  stock. 

Norwegian    Hjdro-Electrical    Nitrogen    Co.— This 

company  has  invited  the  public  to  subscribe  83,333  ordinary  shares  of 
410  each  at  a  price  of  13  per  cent,  above  par.  of  which  3  per  cent, 
is  the  approximate  dividend  earned  since  July  1st,  1913,  from 
which  date  the  new  issue  will  be  entitled  to  dividends.  The  actual 
price  is  thus  110  per  cent.  The  issue  has  been  opened  for  subscrip- 
tion at  the  company's  head  offices  at  Christiania,  at  Stockholm,  in 
Paris  and  at  Geneva. 

Argentina. — The  annual  general  meeting  of  shareholders 
of  the  CompaRia  Anglo- Argentina  de  Electricidad  was  held  on  the 
15th  ult.  Profits  for  the  year  amounted  to  $787,772,  plus  $32,388 
from  the  previous  year.  After  placing  $189,856  to  amortisation 
account,  $100,000  to  reserve,  $47,833  to  directors,  a  dividend  of 
9  per  cent,  is  declared  (8  per  cent,  last  year),  and  $44,550  carried 
forward. — Rpview  of  the  River  Plate. 

Bonlton  &  Paul,  Ltd. — For  the  year  ended  September 

30th.  a  dividend  of  15  per  cent,  on  the  ordinary  shares  is  recom- 
mended, £23,283  being  carried  forward. 

Provincial  Tramways  Co. — The  directors  recommend 

a  final  dividend  of  Is.  per  share  on  the  ordinary  £1  shares,  making 
a  total  dividend  of  lo.  8d.  per  share,  or  83  per  cent,  per  annum  for 
the  year  ended  September  30tb. 

West    Rootenay    Power    and    Light    Co. —The 

directors  have  declared  a  quarterly  dividend  of  li  per  cent., 
increasing  the  rate  from  4  to  5  per  cent,  per  annum. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 
TflE  swing  of  the  pendulum  has  brought  better  news  from  Mexico, 
and  notwithstanding  the  fact  that  money  remains  very  dear,  Stock 
Exchange  markets  responded  smartly  to  the  more  cheerful  con- 
ditions. It  cannot  be  pretended,  however,  that  any  settled  state 
has  been  arrived  at,  because,  only  last  Monday  morning,  prices 
underwent  a  quick  reaction  upon  unfavourable  rumours  from  the 
theatre  of  disturbance.  On  the  whole,  though,  markets  are  in  a 
more  healthy  frame  of  mind,  and  one  of  the  principal  features  of 
the  moment  is  a  robust  recovery  amongst  Home  Railway  stocks. 

The  latter  is  due  to  the  consideration,  so  often  urged,  that  many 
stocks  now  look  cheap,  in  view  of  the  dividend  accumulations 
which  they  carry  in  respect  of  the  current  half-year.  The  violent 
speeches  of  Mr.  Larkin  were  read  gloomily  by  the  Railway  market 
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at  first,  but  during  the  last  day  or  two  these  utterances  have  been 
disregarded,  on  the  assumption  that  the  English  railwajmen  were 
not  likely  to  come  out  at  the  call  of  the  Irish  leader.  On  the 
week,  prices  have  improved  quite  materially  in  some  casep. 
Amongst  the  exceptions  must  be  noted  East  London  Ordinal y  stock, 
which  has  dropped  back  to  6. 

Metropolitans  and  Districts  have  followed  the  course  of  the 
steam  companies'  stocks.  After  being  depressed,  they  both 
hardened,  and  at  40i  and  28J  rcFpectively  they  show  respectable 
rises  on  the  week.  A  little  attention  is  being  attracted  to  the 
stocks  of  the  London  Electric  Railway  Company  ;  the  4  per  cent. 
Debenture  stock,  standing  at  92,  with  a  dividend  due  on  January  let, 
yields  nearly  4i  per  cent,  on  the  money,  while  the  company's  4  per 
cent.  Preference  can  be  bought  at  72,  and  making  allowance  for 
the  dividend  payment  on  February  Ist  next,  the  return  is  the  hand- 
some one  of  5?"  per  cent,  on  the  money. 

English  Electricity  Supply  thares  are  firm,  with  small  rifes  ii 
Charing  Cross,  City  Preference  shares  of  both  classes,  Westminstcrl 
Preference  and  City  of  London  Ordinary.  The  last-named  have  risen] 
to  Ifii.  and  there  are  bullish  rumcurs  being  circulated  as  to  the  next 
dividend  which  the  company  is  likely  to  declare — which  rumouii 
it   may  perhaps  be  well  to  accept  with  discretion  until  they  ate 
confirmed.     County  of  London  Second  Debenture  stock  improved  toj 
nearly  par.  ard  a  rise  of  2  points  in  Kent  Electric  Debenture  carries 
the  price  to  79.  St.  James's  Ordinary  eased  off  to  8i,  South  Londonsj 
to  2^f .     North  Metropolitan  Electric  Power  6  per  cent.  Preference' 
has  been  granted  quotation  in  the  Stock  Exchange  Daily  List,  and 
the  price  is  106  to  108. 

The  Electric   Supply   Corporation   has  convened   a  meeting 
debenture  stock-holders  for  Friday  in  this  week,  with  a  view 
enabling  the  Debenture  stock  already  issued  to  be  converted  into^ 
bearer  stork,  should   the  proprietors  desire.     We  have  heard  that 
j  ust  lately  a  fair  block  of  the  stock  has  been  taken  for  French 
investors,  who,  of  course,  have  a  prejudice  against  anything  that 
is  registered.     The  company  has  £16,586  Debenture  stock  l«ft  as 
the  balance  of  the  £157,500  authorised  by  the  Trust  Deed  ;  and 
the  directors  point  out  that  if  the  security  can  be  converted  into  a 
bearer  bond,  it  will  much  facilitate  the  placing  from  time  to  time, 
as  needed,  of  the  unissued  stock,  and  will,  of  course,  very  much 
increase  its  negotiability. 

Part  of  the  present  slump  in  the  Mexican  group  has  been 
recovered,  there  being  substantial  rallies  in  the  issue  of  the 
Mexican  Light  and  Power  Company,  the  Monterey  Debentures,  and 
Mexico  Trams.  The  rises  range  from  2  points  to  7,  but,  of  course, 
they  do  not  by  any  means  wipe  out  the  effects  of  the  previous 
depression.  The  news  remains  of  a  somewhat  mottled  character, 
and  during  the  uncertainty  it  is  only  to  be  expected  that 
prices  will  go  up  and  down  with  a  considerable  amount  of 
irregularity.  One  of  the  rumours  on  Monday  said  that  the 
rebels — whose  identity,  by  the  way,  seems  to  be  a  matter  of 
general  inquisitiveness — were  within  80  miles  of  Vera  Cruz,  thanks 
to  which  report  the  5  per  cent.  Debenture  stock  of  the  Vera  Cruz 
Company  receded  a  trifle  to  90.  That  there  are  a  few  buyers  about 
is  evidenced  by  the  improvement  in  prices,  though  to  this  it  must  be 
added  that  part  of  the  recovery  consisted  merely  of  marking  up 
quotations  that  had  been  put  down  eailier,  with  little  stock 
changing  hands  in  either  case. 

Brazil  Tractions  rose  2i.  Manaos  Trams  Debenture,  however, 
lost  2  points  at  86  ;  considering  that  the  stock  was  scarcely 
saleable  before,  the  dropping  of  the  price  made  little  actual 
difference  in  the  market.  Para  Electric  Railways  have  risen 
substantially  ;  this  week  the  price  shot  up  to  6,  showing  a  gain  of 
7s.  6d.  on  balance.  United  Electric  Tramways  of  Monte  Video 
Preference  are  i  down,  and  Calcuttas  are  rather  easier.  British 
Columbia  Electric  stocks  remain  a  dull  market  ;  the  4i  per  cent. 
Debenture,  however,  is  being  absorbed  by  investors  attracted  by  the 
excellence  of  the  security,  and  the  price  picked  up  a  couple  of 
points. 

In  the  Telegraph  market,  the  Anglo-American  Telegraph  trio  is 
slightly  better,  although  the  only  quotable  change  is  a  rise  of  i  in 
the  Deferred  stock.  Indo-Luropeans  rose  10s.,  Westerns  gained 
2s.  6d.,  and  Submarine  Cable  Trust  certificates  hardened.  Direct 
United  States  Cable  shares  are  lower,  and  the  fall  in  Reuters  shares 
made  further  progress,  the  price  having  now  got  back  to  9  middle. 
Marconis  recovered  some  of  their  volatile  character.  From  ^^^.  ^^^Sl 
price  rose  to  3i,  but  suffered  a  little  reaction,  which  left  thtm  ^^U\ 
better  on  the  week,  the  7  per  cent.  Participating  Preference  shares 
following  in  the  train  of  the  Ordinary.  Canadians  are  steadier  at 
8g.  6d.,  while  Americans  cling  closely  to  the  neighbourhood 
of  178.  6d. 

The  most  interesting  feature  in  the  manufacturing  market 
the  declaration  of  a  dividend  of  22 J  per  cent,  by  the  Castner^ 
Kellner  Company,  being  an  increase  of  2i  per  cent,  as  compare^ 
with  this  time  last  year.  In  addition,  shareholders  are  given 
bonus,  which  is  equal  to  practically  60  per  cent,  in  the  shape  of 
one  new  share,  through  capitalisation  of  reserves,  and  on  the 
strength  of  this  the  price  improved  to  3|g.  That  there  should 
have  been  so  comparatively  small  a  gain  as  -^  may  be  due  to  the 
fact  that  the  price  has  been  creeping  up  steadily  for  some  time 
past.  The  profits,  curiously  enough,  are  a  little  lower  than  they 
were  a  year  ago.  Edison  &  Swan  fully-paid  shares,  after  their 
IO3.  fall  last  week,  have  recovered  7s.  6d.,  and  there  has  beon  an 
improvement  of  lOs.  in  Henleys,  taking  the  price  to  13|.  British 
Weatinghouse  Preference  hardened  a  trifle.  Willans  &  Robinson 
Preference  has  again  risen  4  points.  Rubber  shares  blossomed  out 
into  considerable  strength,  on  account  of  a  rise  in  the  price  of  the 
product  to  2s.  6d.  per  lb.  This  piovided  a  ready  whip  for  the 
chastisement  of  the  "  shorts  "  who  have  of  late  found  the  market 
so  profitable  a  beargarden,  and  whose  efforts  to  get  level  have 
resulted  in  a  material  rise  in  most  of  the  leading  shares. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER    COMPANIES. 


NAMK. 


Boumemonth  &  Poole,  Ord, 

Do.    44  %  Pref 

Do.    Second  6  %  Pref 

Do.     4i  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord.  . . 

Do.    7  %  Cum.  Pref 

Central    Electric  Supply,   4   % ) 

Guar.  Deb.  J 

Charing  Cross,  West  End  &  City 

Do.    4i  %  Cum.  Pref 

Do.     "  City      Undertaking  "  [ 
4J  %  Cum.  Pref. 

Do.    Do.    4  %  Deb.      . . 
Chelsea,  Ord.  

Do.    4i  %  Deb 

City  of  London,  Ord. 

Do.    6%  Cum.  Pref.     .. 

Do.    5%  Deb , 

Do.    4i  %  Second  Deb. 
County  of  London,  Ord 

Do.    6  %  Pref , 

Do.    4^  %  Deb , 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    4§  %  First  Mort.  Deb.    .. 
Folkestone 

Do.    5  %  Cum.  Pref 

Do.    4J%  First  Deb 

Hove    ..         ..         ..         ..        ., 


Stock 

or 
Share 


10 
10 
10 

Stock 
5 
5 

100 

5 
5 


Dividends 
for 


1912 
6 

4J 
6' 

10 

7 


5 

4* 


6 

44 

100 

4 

5 

5 

Stock 

4A 

10 

9 

10 

6 

StocTc 

5 

100 

4h 

10 

6 

10 

6 

Stock 

4i 

Stock 

4* 

£3 

5 

6 

5 

100 

4i 

5 

6 

5 

5 

100 

4i 

5 

9 

1913 

44 
9t 
7 


5t 
44 
44 

4 

4t 

i^ 
6t 

6 

5 

44 

5t 

6 

44 

44 


44 

6 

5 

44 

8t 


Closing 
Quotations 
Nov.  18th. 


9i—  10} 
B4—    94 

10  —  104 

96  —  98 

§-    8g 

<S.i  —  90 

44—    5 
4—44 

3i-     4  J 

90  —  92 

44-  5 
94  —  97 
IG  —  17 
124-  1»4 

116  -120 
99  -101 
Hi-  12 
in-  12 

102ij— 1C4J 

97  -  100 

4  —    4| 

n-  H 

80  —  83 

43-    4J 
41-    4| 
89  —  91 
7i-    84 


Rise 
+  or 
Fall 


+   i 
+  4 


+  t 


+  1 


Present 

Yield 

P.O. 


£  B.  d. 

6  17  1 

4  14  9 

6  14  3 

4  11  10 

5  11  1 
4     12 

4  3  4 

6  0  0 

5  0  0 

6  9  1 

4    7  0 

6    0  0 

4  12  9 

5  6  0 

8  11 
3  4 

9  1 
0  0 
0  0 
6  2 

4  10  0 
Nil 

8    8  7 

5  *8  5 

6  3  1 
6    2  7 

4  19  0 

5  10  9 


NAME. 


Kensington  &  Knighlsbridge.Ord 

Do.    4  %  Deb 

Kent  Elec.  Power.  4}  %  Deb.    . . 
London  Electric,  Ord. 

Do.    6  %  Pref 

Do.    4%  Fiijt  Mort.  Deb.     .. 
Metropolitan  

Do.     4*%  Cum.  Pref. 

Do.    4*  %  First  Mott.  Deb.    . . 

Do.    3|  %  Mort   Deb 

North  Metropolitan  Power  Sup-  i 

ply,  6  %  Mortgages  (Red.)  i 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    34%  Deb 

South  London,  Ord. 

Do.    6  %  First  Mort.  Deb.     . . 
South  Metropolitan,  7  %  Pref.  .. 

Do.    44  %  First  Deb.  Stock    . . 
Urban,  6ri 

Do.    5  %  Cum  Pref 

Do.    44  %  First  Mort.  Deb.    . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


»tock 

or 
Share. 


Diviiend.'   rStf^!?!. 
'**  Not.  16lh, 


5 
Stock 
Stock 
8 
6 
Stock 
6 
5 
Stock 
Stock 

100 

10 

5 

5 

6 
100 

4 
100 

1 
100 
£3 

5 
100 

5 

5 


1917.  1913. 


8 

i^ 

4 
4 

4i, 
ll 
3i 


6 

7 

10 

7 
84 

H 

5 
7 

44 

NU 

3 

44 
10 

4i 


8f 

4 

*i 

6 
4 

4f 

n 

34 


6 

lot 

7 
34 

5' 

7 

44 


44 

lOf 

44 


T4-  8 
88  —  91 
7«  —  80 

Ik-   H 

S6  —  99 

79  —  82 

99  -102 


Ri«e   Present 

+  or  I    Yi«;ld 
FaU       p.c. 


+a 


-I 


-I 


+  i 


d. 

0 

11 

c 

T 
1 
0 
4 
4 
1 
4 


4  18  0 

5  11  T 
5    7  8 

S  1 

0  0 

1  10 
8  H 
I  0 
1  3 


6 
fi 
4 

7 
5 
6 
4  13    9 


5  4    8 

6  14    8 

4    7  10 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5  %  Pref 

Calgary  Power,  Ist  Mort.  Eds.  . . 
Canadian  Goo.  El,  Com 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.     5  %  Deb 

Elec.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  I 

Elec.  Supply  Victoria,  5  %  1st  I 

Mort.  Deb. ) 

Elec.    Dev.    Ontario,    5   %    1st ) 

Mort.  Bonds  j 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6  %  Pref 

Kaministiquia  Power,  5  %  G.  Bs, 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb.  . . 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.     7  %  Cum.  Pref 

Do.    5  %  1st  Mort.  Gold  Bds. 

Do.    6  %  2nd  Mort.  Bonds    . . 


6 

6 

6+ 

5 

84 

5\ 

5 

5 

5 

100 

5 

5 

SlOO 

7 

71 

$100 

7 

7 

1 

5 

, 

100 

5 

5 

100 

6 

C 

100 

5 

5 

$B0O 

5 

6 

10/- 

Nil 

1 

6 

6t 

$500 

5 

5 

5 

Nil 

100 

5 

5 

5 

5 

SlOO 

4 

4 

$100 

7 

7 

^  . 

5 

6 

100 

6 

5 

41-    Bi 
74-    7gxd 
5-61 
91  —  93 

106  —110 

117  —122 

i-   a 

91  —  93 
904-  924 

874—  904 

934-  95i 

10:^1  -1044 

lir-    IJ 
103  —106 
66  —  71 

50  —  54 
78  —  83 
78  —  83 
68  —  73 


•  • 

6  17    1 

.. 

5  11    6 

4  15    3 

,  . 

6    7    6 

-Hi 

6    7    3 

,  , 

6  14    9 

,  , 

6    8    1 

•  ■ 

6    7    6 

•  • 

6    9    9 

•  . 

6  10    6 

+  4 

5    4    9 

•  • 

Nil 

■  • 

11    5    8 

•  • 

4  15    8 

•  • 

4  14    4 

+  1 

7    0  10 

+  4h 

7    8    2 

+  3 

8    9    8 

47 

6    0    6 

+  3 

6  17    0 

Monterey  Rlv.,  Light  &  Power, ) 

5  %  1st  Mort.  Deb.  I 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal, ) 

5  %  1st  Mort.  Bonds  / 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    5%  Deb.  Stock     .. 
Roy.  Elec.  Co.,  Montreal,  44  %  ) 
1st  Mort.  Deb.  j" 
Shawinigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  ) 
1st  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  J 


100 

5 

5 

SlOO 

9 

lot 

$500 

5a 

ta 

Stock 

10 

Do. 

6 

6 

Do. 

5 

5 

100 

44 

44 

$100 

64 

6t 

$500 

5 

5 

Stock 

44 

44 

Do. 

44 

44 

100 

5 

6 

1 

6 

6 

100 

6 

6 

55  — 

212  - 

15  - 

207  - 

99  - 
974- 

99  - 

131  — 

105  — 

98  — 

97  - 

89  - 


103  — : 


■  62 

+4i 

218 

+  2 

■  26 

an 

104 

tTTQ 

101 

136 

107 

100  xd 

100 

91 

-i 

i§ 

+  A 

105 

•  • 

8    14 
4  11    » 


<    8 

6  15 
4  19 

4    9 

4  S 
4IS 
4  10 
4  10 

6    8 

6    E 


6  14    3 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    5   %  ) 
Mort.  Deb,  j 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.     10  %Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.   India  Cable,   44  %) 
Reg.  Deb.  | 
Eastern  Telegraph,  Ord.  Stock 

Do.    84  %  Pref.  Stock  . . 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partic.  Pref.  . . 


10 

44 

stock 

6 

5 

$100 

8 

8 

$1C00 

4 

4 

Stock 

3 

3 

Do. 

6 

6    1 

Do. 

30/- 

1 

100 

5 

5 

5 

8 

Stock 

4 

4 

10 

6 

6t 

10 

10 

10 

5 

4 

4 

5 

10 

10 

4 

4+ 

100 

44 

44 

Stock 

7 

7 

Do. 

34 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

6+ 

10 

6 

6 

10 

20 

5t 

25 

13 

6t 

$100 

5 

5 

$100 

4 

4 

1 

20 

1 

17 

6i- 
95  - 

123  - 
89  - 
62  - 

1044- 
234- 

102  - 

7tV 

79  - 

8i- 

144- 


6 

6i 

98  —I 

126  - 
75- 
96  - 
12i- 
94  - 
lOJ- 

m- 
304- 
57  - 

82  - 

67  - 

81- 

2/«- 


•  73 

•  • 

6    2    0 

97 

,  , 

6    3    1 

125 

6    8    0 

92 

4    7    0 

65 

,  , 

4  12    4 

-105* 

,  , 

6  13    9 

21 

+  i 

6    5    0 

104 

.  , 

4  16    2 

7r'*« 

,, 

6    5    7 

81 

,  , 

4  18    9 

9i 

,  , 

6    9    9 

15i 

,  , 

6  11    2 

8 

•  • 

6    0    8 
6  18    0 

62 

-i 

5  18    6 

100 

• . 

4  10    0 

129 

6    8    6 

77 

4  10  11 

97  xd 

,  , 

4    2    6 

12i 

•  • 

6    9  10 

96 

,  , 

4    3    4 

ll| 

,  , 

6    6    8 

m 

4  17    0 

B23 

,  , 

6    2    8 

59 

+  h 

6  10    2 

86 

6  17    8 

70 

,  , 

6  14    4 

34 

+1^ 

5  14    3 

m 

+  A 

6    0    9 

Monte  Video  Telephone,  Ord.  . , 

Do.    5  %  Pref 

New  York  Telep.,  4*%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4%  Bed.  Deb 

Pacific  and  European  Tel.,  4%  ) 
Guar.  Debs.  I 

Renter's         

Submarine  Cables  Trust  . . 
Telephone  Co.  of  Egypt,  4*  %  1 
Deb.  R"ed.  I 
United  River  Plate  Telephone 

Do.    5",  Cum.  Prct 

West  Coast  of  America    . . 

Do.    4   %    Debs.,   1  to  1,500  \ 

guar,  by  Braz.  Sub.  Tel. ) 

V/est  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5  %  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 
1 
100 
1 
1 
Stock 

Do. 

10 
Cert. 

Stock 

5 
5 
24 

100 

10 
10 
10 

100 
10 
Stock 
$10^0 


6 

5 

44 
10 
6 
4 


10 
6 

4i 

8 
5 

24 
4 

li 
6 
& 

5 
7+ 
4 
44 


6 

5 
44 

lot 

6 
4 


lot 

6 

44 

6t 


6 
6 
5 
7 
4 

4i 


H-   ^2 

96i-  97J 

li-    --2 

W<,-  1,'. 

86-88 

97  —  99 

84 —    94 
1224-1-254 

95-97 

6J-    ti^ 
6—54 

lA-  lA 

94-97 

2,-',-  2,t,  xd 
94—  10  xd 
9  —    94xd 

9j<  —ICO 

123-  18J 

94  —  96 

92  —  95 


6    0 

6  3 
4  12 
6  0 
6    1 


4  10  11 
+  i     4    1    0 

—  *   10  10    6 

■J-  §     4  15    7 

..     .  4  12  11 

..       6    16 

4  11    0 

..       4    8    4 

..     I  4    9    6 

4  17  6 
6  0  0 
K    6    4 

5  0    0 

6  5  8 
4    3    4 


-A 


+  i 


4  14    9 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


a  Paid  in  deferred  interest  warrants. 


t  Interim  Dividend. 


8s.  in  Funded  Dividend  Certs. 


Continued    on    noxt    Paga. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— (Continued.) 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


NAME. 


Bath  Trams,  Pref.  Ord 

Do.    5  %  Pref 

Do.    4J  %  Deb 

Brit.  Elec.  Trac,  6  %  Pref. 
Do.        Do.  Deferred 

Do.        Do.  6  '^'o  Cum.  Prf. 

7  %  Non-Cum.  Pr'f. 
5  %  Perp.  Dob.     . . 
4J  'V  2nd  Deb. 
Central  London  Railway,  Ord. . . 
Do.    Gtd.  Assented       . . 

Pref 

Gtd.  Assented 

Def 

Gtd.  Assented 
4  ^^    Deb. 
City  &  S.  Condon,  5%  Pref.,  189i 
Do.        Do.  1896      .. 

Do.        Do.  1901       .. 

Do.        Do.  1903      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4^  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.    . . 
London  and  Suburban,  Ord. 
Do.  Do.    5  %  Cum.  Pref. 

Do.  Do.    ii  %  1st  Deb.  . . 


Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 


Stock 

or 
Share, 


1 
I 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 

100 

6 

100 

100 

1 
1 

100 


Dividends 
for 


1912, 

Nil 
5 


6 
3 
5 

44 
8 


4 

5 

6 

5 

5 

4 

6 

44 

24 

4 

5 


44 


1913, 

5 

44 


5 
44 

s 

4 

4 
4 

4 

4 

6 

5 

5 

5 

4 

6f 

44 

4 
5 

5f 
44 


Closing 

Rise 

Present 

Quotations 

+  or 

yield 

Nov.  18th. 

Pall 

P.O. 

£  s.  d. 

fi-ft 

Nil 

,  , 

6    8    0 

70-75 

,  , 

6    0    0 

10.^-  121 

—  A 

34-     54 

—  ^ 

87  —  90 

+  1 

6  13    4 

48  —  51 

, . 

5  17    8 

90  —  93 

+1 

5    7    0 

75  —  78 

5  15    5 

61  —  66 

4  11    0 

78  —  80 

5    0    0 

70  —  75 

5    6    8 

81  —  83 

4  16    3 

60  —  65 

3    17 

77  —  79 

5    1    3 

97  —  99 

4    0  10 

96  —  98 

6    2    0 

96-98 

6    2    0 

95  —  97 

5    3    1 

95  —  97 

6    8    1 

90  —  93 

4    7    0 

4-     3 

8    0    0 

66  -  71 

6    6    9 

2,V-    2^5 

4  17    7 

73  —  78 

5    2    7 

77  —  81 

6    3    5 

■fc  r- 

^ 

74  —  79 

-3 

5  14    0 

NAME. 


London  Elec.  Railways,  4  %  Deb 
London  United  Trams,  4  %  Deb 
Metropolitan  Railway  Consol 

1)0.    Surplus  Lands 

Do.    3*  %  Ueb 

Do.    34  %  Pref 

Do.    34  %  Con.  Pref.     . . 
Metropolitan  District  Ord. 

Do.    6  %  Deb 

Do.    4  7o  Deb 

Do.    4  %  Prior  Lien     . . 

Do.    44  %  First  Pref 

Do.    34  %  Gtd 

Metro.  Elec.  Trams,  44  %  Deb 

Do.    5  %  Deb , 

Potteries,  Ord , 

Do.    5  %  Pref , 

Do.    4J  %  Deb 

South  Metro.  Trams,  6  %  Pref 

Do.    4  %  Deb , 

Underground  Elec.  Railways  . , 

Do.    "A" 

Do.    6  %  First  Cum.  Inc.  Deb 

Do.    4J  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord.  . , 

Do.    6  %  Pref 

Do.    44%  Deb 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
5 
5 
100 


Dividends 
for 


1912, 
4 
4 

1| 
2J 
84 
3* 

4 

Nil 
6 
4 
4 
44 
34 
44 
5 

34 

5 

44 

6 

4 


6 

44 
6 
Nil 
3 
4i 


1913. 
4 
4 
14+ 

2H 
34 
84 
34 

6 

4 

4 

44 

84 

44 

5 

5 

44 
6+ 
4 


6 

14+ 
44 


Closing 
Quotations 
Nov.  18th. 


90  - 
57  - 

40i- 
f8  - 
83  - 
78  - 
75  - 
28A- 
186*- 

92  - 

93  - 

81  - 
74  - 

82  - 
86  - 

#: 

80  - 

68 
3i 

h 
111 
99 
89 
i 
84 
81 


•  92 

•  61 

•  40| 
60 

■  85 

•  80 

■  77 

•  29 
•139 

-  94 

■  95 

-  83 

-  76 

-  86 

-  89 

7 

-  kk 

-  83  xd 

:-  i 

—  72 

-  ^K 

33 

-113 
-101 

-  90 
4 


4 

86 


Rise    Present 
+  or  I  Yield 
Fall       p.c 


— 1 

+  I 


+ 
+  1 

+ 


£  s.  d. 
4  7  0 
6  11    2 

3  19    9 

4  11  8 
4  2  4 
4  7  6 
4  11    0 

Mil 
4    6    4 
4    5 
4    4    3 


4  12 

5  4 


6  12  0 

7  '5  6 
5    8  5 

8  0  0 

5  11  1 
Nil 
Nil 

6  6  2 

4  9  1 
6  13  4 

NU 

5  4  8 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo- Arg.  Trams,  1st  Pref. 

Do.     2nd  Pref 

Do.    4  %  Deb 

Do.    4*  %  Deb 

Do     6  %  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.     4*  °o  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traction,  Light  and  ) 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    5  %  Pref 

Do.    4*  %  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

5  %  Pref. 


Do. 
Do. 
Do. 
Do. 


4i  %  Vancouver  Deb.    . . 

4|  %  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5  %  Pref 

Do.    4*%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams   . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


5 

6i 

6% 

5 

5* 

6A 

100 

4 

4 

100 

4A 

4* 

100 

5 

6 

100 

6 

5 

10 

6 

6 

100 

4* 

4^ 

100 

5 

6 

$100 

6 

6t 

5 

8 

8 

5 

5 

5 

100 

4* 

4* 

100 

8 

8f 

100 

6 

6 

100 

5 

5 

40 

44 

H 

100 

44 

4* 

100 

H 

4J 

5 

li 

5t 

5 

5 

5 

100 

44 

4* 

1 

5 

5 

5 

5+ 

5 

100 

4 

4 

100 

5 

5 

Siooo 

5 

5 

1 

Nil 

100 

5 

5 

100 

3 

4^- 
89A- 
974- 
98A- 
101"- 
lOJ- 
94  - 
97  - 


-  n 

-  4r', 

-  9U 

-  P9i 
-lOOi 
-101" 

-  114 

-  96 
-100 


864-  884 
7i 

98  • 
114 
102 

994 

97  ■ 
100  ■ 

92 
5i- 

4}r 

96 

2t 

92  - 
88  - 
944- 
0  - 
85  - 
10  - 


-  71 

-  6| 
-101 
-119 
-107 
-1024 
-100 
-104 

-  95 

-  61 

—  99 

—  Mxd 
5/g  xd 
97 
92 
984 

90 
20 


5  12  10 

6    3  11 

4    7    5 

4  10    6 

,  , 

4  19    6 

-n 

4  17    1 

•  • 

5     4    4 

•  - 

4  13    9 

+  1 

5    0    0 

+24 

6  15    6 

.. 

5    3    3 

•  • 

4  13    0 

,  , 

4     9    1 

-1 

6  14    6 

,  , 

5  12    2 

+  i 

4  17    6 

4  10    0 

,  , 

4    6    7 

+  2 

4    9    6 

-  4 

5  17    8 

^  1 

IS 

4  16    5 

4  11    0 

6  19    0 

4  14    1 

4    2    6 

5    8    8 

5    16 

Nil 

5  11    1 

La  Plata  Elec.  Trams,  Ord. 

Do.     Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.  5  *y  Deb. 
Madras  Elec.  Tr.,6%  Cum. Pref. 
Eiec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6%  Bonds 

Para  Elec.  Blys.  &  Lt.,  Ord.      . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  IstMort.  I 
5  %  Bonds  J 

Do.    5  %  Mort.  Bonds  . . 
Sao  Paulo  Tram.,   Lt.  and  P.  1 
5  %  1st  Deb.  J 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Elec.  Rly.,  4|  %  Deb. 


1 

1 

48d. 

6 

1 

6 

6+ 

1 

6 

6 

100 

5 

5 

6 

6 

6 

100 

5 

5 

100 

5 

5 

Siooo 

5 

5 

$100 

7 

7 

5 

5 

100 

6 

6 

5 

10 

lOf 

6 

6 

6 

100 

5 

5 

1 

5h 

5 

6 

6 

100 

44 

44 

5 

6 

100 

5 

5 

$500 

5 

5 

ICO 

5 

5 

100 

5 

5 

5 

7 

7 

5 

6 

6 

100 

5 

6 

100 

44 

44 

1-   4 

i —  1 

1  —  IJxd 

n-  ifa 

SI  —  96 

4f-    54 

101  -103 

85  —  87 

—2 

964-  984 

.  . 

78  —  82 

-1-4 

80  —  85 

-1-7 

81  —  84 

-^2 

51-    6i 

+  i 

41-    5i 

944-  96*  xd 

,  , 

14-    11 

54-    51 

97  -  99 

.. 

98  —100 

•  ■ 

88  —  90 

S9  —102 

+  1 

86  —  90 

98  —  95 

4|-    6i 

.  . 

4i-    5i 

-A 

93i—  96* 

974—  S94 

-i 

6  0 

4  16 

5  1 
5  4 
5  17 

4  17 

5  15 
5  1 


10  11 


5  0 

6  11 

4  18 

5  11 

5  6 

6  13 

5  14 

6  3 
4  10 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.   6%  Pref 

Babcock  &  Wilcox 

Do.     Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    5  %  Prior  Liens  Debs.  . . 

Do.     Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref.  

Do.     Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien     . . 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7  %  Pref 

Do.    5  %  Prior  Lien  Deb. 

Do.     4J%Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


7 

6 

6 

16 

6 

6 

6 

6 

100 

5 

5 

100 

5 

5 

5 

10 

5 

6 

6 

100 

ih 

44 

100 

44 

4§ 

3 

Nil 

100 

4 

4 

100 

6 

6 

1 

1 

2 

Nil 

100 

5 

5 

100 

4* 

4A 

100 

ih 

44 

5 

15 

5t 

5 

5 

5 

100 

44 

44 

1 

au 

22* 

100 

44 

44 

it: 


13 

26 

32 


21-    3 

lA-    lA 

1*-    li 

93  —  96 
854-  874 
8  -    8| 
51-    6i 
100  —103 
92  —  95 

1-    ll^ 

66  —  69 

100  —103 

2/-  -3/- 

8/-  —8/6 

0-  i 
704—  754 
854—  40J 
23  —  27 

101-  114 

5-    6i 
96  —  99 
3J-    4 
102  —105 


8  12    4 

7  13    4 

.       5    6    8 

4    3    6 

'.       6  "S    0 

5    4    2 

.        6  14    3 

5  17    8 

— 

■  i     4  16    0 

.475 

4  14    9 

+ 

A        Nil 

.       5  15  11 

5  16    6 

Nil 

Nil 

Nil 

6  12    5 

.      11     2    2 

..      16  13     4 

6  10    5 

4  15    3 

.        4  10    6 

4 

I's     5  VZ    6 

,.       4    5    9 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.     fullv  paid     . . 

Do.     4  %'  Deb 

Do.    5  %  Second  Deb.  . . 
Electric  Construction 

Do.     Pref 

Greenwood  &  Batley,  Pref. 

Do.     Deb 

General  Electric,  6  %  Pref. 

Do.     Deb 

Henley's,  Ord 

Do.    Pref 

Do.     Deb 

India-Rubber,  G.  &  T.      . . 

Do.    Pref 

Telegraph  Construction  . . 

Do.     Deb 

Willans  &   Robinson,  4  %  Ist ) 

Mort.     Deb | 

Do.    B  4  %  Cum.  Pref. 


100 

5 

5 

1 

Nil 

. 

1 

6 

6 

.     5 

Nil 

6 

Nil 

100 

4 

4 

100 

5 

5 

1 

5 

1 

7 

7 

10 

7 

7 

100 

5 

10 

6 

6 

100 

4 

4 

5 

15 

lot 

5 

4A 

ih 

100 

4% 

ih 

10 

7ft 

5 

10 

5 

5 

12 

20 

5+ 

100 

4 

4 

100 

4 

4 

100 

•  • 

•  • 

64  —  69 


ra- 

''3_ 
S2 
0   - 

14- 

58  - 
63  - 

68- 

92  - 

9i- 
88  - 
12a- 

4H- 

101  - 

13  - 

Pi- 
37  - 
96  - 

65  - 

12 


/« 

U 


-  62 

-  68 

-  ih 

-  1|^ 

-  7i 

-  94 

-  log 

-  93 
-134 

-  5t^ 
-103 

-  14 

-  10 

-  33 

-  98 

—  60 

-  17 


-1-2 


44 


7    5    0 


7  2 
Nil 
Nil 

6  9 

7  7 
7    5 


6  11    9 


9  13 

6    4  2 

5  15  8 

4  6  0 

5  11  1 
4    8  11 

7  5 

7  2 

0  0 
3  1 

1  8 


6  13    4 


*  Unless  otherwise  stated  all  shares  are  fully  paid. 


t  Interim  dividend. 


Bank  rate  of  Discount  5  oer  cent.,  October  2nd,  1913. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    OCTOBER.    1913. 


The  returns  of  electrical  exports  and  imports  for  the  month  of 
October  show  an  all-round  improvement  as  compared  with  the 
preceding  month  ;  the  exports  amounted  to  £554,769,  as  apainst 
the  September  total  of  £44 5,1. "J"),  and  included  telegraphic  material 
valued  at  £123,679,  as  compared  with,  approximately,  £70,(K)0 
worth  in  September.  The  re-exports,  at  £39,337,  reached  the 
highest  value  we  have  so  far  recorded,  and  were  some  £9,000  in 
excess  of  the  previous  month's  total.  Compared  with  the  previous 
month,  nearly  every  section  of  the  exports  showed  an  improvement 
in  value,  the  only   exception  being-  accumulators  ;  lof    the   total 


increase  in  value  for  the  month,  about  one- half  was  due  to  the 
increased  teletrraphic  exporte,  which  included  a  sinf^le  item  of  snb- 
marine  cable  valued  at  53,000. 

In  the  case  of  the  imports — which  reached  a  total  of  £20''..21''<. 
as  compared  with  £2.';2,741  in  the  previous  month — the  machinery 
and  accumulator  sections  showed  to  advantage,  cable  importu  were 
stationary,  while  telegraphic  and  telephonic  imports  fell  away,  a« 
compared  with  September. 

In  view  of  its  large  cable  purchas?,  Denmark  was  one  of  onr 
beat  customers  during  the  month,  a  distinction  which  was  shared 
by  Argentina,  India  and  New  South  Wales. 


Resrlstered  Exports  of  Brltlsli  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


Destination  of  exports  and  oonnlry  consigning 
imports. 


o 

O       oa 

^      ® 

U  C   OS 

o       Pi 


» 


^  S  00 

OS  o  a 

C  ee  * 

^3-4  0 

m  0)  03 

£■2  B 

^2 


bo 
B 

.c  c 


H 


rS 


H 


O  'Q    CD 

■—  c  ** 
>-  «  '^ 

u  in  p. 
«  ft 

06 


S 

(B 

a 

s 


c 
•a  c 


•r  ® 

Us 


—    »- 

I  <e  B  <s 
o  *  c  ' 


5-3 


i 


■30 


Russia,  Sweden,  Norway  and  Denmark 
Germany  ...         ...         ...         ... 

Netherlands,  Java  and  Dutch 'Indies 
Belgium  ...         ...         ...         ...         ... 

XrXctllCS      •••  •••  •••  •••  •••  ••• 

Portugal  

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Roumania  and  Turkey 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland  ... 

British  West  Indies  and  British  Guiana 

Mexico  and  Central  America  

Peru  and  Uruguay      ...         

uniie      ...         ...         ...         ...         ...         ... 

jDrazii     ...         ...         ...         ...         ...         ... 

Argentina         ...         ...         ...         ... 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  North  Africa  and  Persia       

British  West  Africa    ...         

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope 

i/lclI>Mi  •••  •••  *••  •••  •••  •«» 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar  ... 


China  and  Siam  ... 

Japan  and  Korea         ... 
India     ...         ...         ... 

Ceylon  ...         ... 

Straits    Settlements,    Fed. 

and  Sarawak            ... 
Hong  Kong      


Malay    States, 


£ 

1,596 

5,649 

610 

405 

725 

1338 

l,r,34 

221 

404 

58 

1,160 

2,107 

1,081 

22 

296 

607 

1,389 

5,401 

20 

243 

64 

1,127 

1,156 

1,253 

117 

661 

9 

1,741 
6.56 

4,461 
354 

1.292 
693 


West  Australia  

South  Australia 

Victoria  

New  South  Wales       

Queensland       

Tasmania         

New  Zealand  and  Fiji  Islands 


•  •• 


Total,  £ 


£ 
297 

3,887 
801 
366 
172 
161 
629 
246 

1,514 
47 

356 

778 

88 

103 

15 

128 

1,263 

11,576 


39 

185 

419 

2,692 

3,654 

138 


508 

821 

4,140 

522 

2,164 
3,122 


205 

1,037 

366 

4,190 

2,495 

4,547 

2,019 

11,612 

82(! 

33 

259 

•  •• 

1,286 

2,738 

45,906 

64,983 

£ 
294 

•  •• 

4.50 

106 

4,554 

10 

208 

115 

193 

32 

156 

569 

45 

47 

14 

693 

297 

553 

48 

455 
33 
563 
736 
385 
61 
229 


523 

12 

.323 

235 

608 
213 

136 
278 
650 
758 
204 
13 
510 


91 
14 
30 

45 
28 
42 


20 

56 

769 

73 

83 

165 

675 
854 


129 

723 
202 

147 
105 


349 

139 

1,329 

56 

263 
16 

237 
432 
945 

2,042 

329 

37 

1,174 


£ 

3,960 

583 

24 

184 

2,000 


12 


20 
30 
22 


32 

182 


21 
22 


10 


56 

18 

200 


32 

18 

300 

283 

135 

132 


£ 
1,035 

63 
171 

21 

*  6 

349 

6 

"37 

124 
1,100 


S22 
185 
622 
692 
126 


492 
757 
611 
255 
29 
48 


1,464 

1,278 

31 

183 
353 


660 

1,018 

1,606 

24 

186 


£ 

13,864 

4,122 

l,.o90 

3.892 

5,251 

707 

4,031 

4,427 

440 

251 

1,999 

8,541 

408 

614 

1,581 

3,388 

7,032 

23,331 

213 

743 

2.090] 

3.906 

3,335 

1,867 

550 

62] 

44 

1.649 

18,105 

26,038 

201 

361 
2,133 

327 
1,707 
3,034 
7.915 
2,422 

9,036 


£ 
159 

923 

50 

1,048 

2.861 

120 

820 


804 

36 

30 

197 

1,6.59 

488 

3,915 


8 

122 

399 

1,913 

99 


678 

938 

3.501 

510 

949 
149 

46 

141 

292 

1.803 

6 

857 


64,983  20,309  11,549  18,276  Il4,354  Il71,766  25,521  14,639  1,733  52,054  123,679554,769 


116 

30 

200 

471 
11 

174 
163 


304 
48 
28 
10 

230 

199 

,386 


256 
160 
145 
731 
706 
201 
32 


1,470 
827 

2,137 
204 

225 
10 


.0  3  e 
III 

B  ^^ 
S   *  * 

»  ■  B 

hi * 


e-S  a, 


o 
8< 


£ 

37 

22 

323 


10 
443 


67 


94 
15 
11 


54 

84 

238 

15 

4 
39 


£  ' 
22 

120 

52 

2,048 

168 

197 

240 

714 

6,238 

28 

214 

818' 
121 

643 

269 

135 

4,792 

15 

460 
467 
265 
1,932 
138 

66 
118 

20 

385 
5,304 
2,135 

123 

2,887 
13 


£  I 

53,7341 

242 

179 

89 

7 

445 

20 

1,601 

1,812 

708, 

I 

435 

60 


75,089 

14,M18 
4,860 
7,729 

13,943 
6,238 
7,152 
8,605 

10,775 
1,334 

4, .520 

15,947 

1,922 

877 
3,518 
8,101 
30,864 
4.371.  58,053 
422 


40 

777 

18,732 


8,591 
671 

77' 
4,095| 

13 

1,730' 

423 

6,842, 


I 


196 

140 

2,377 

,-)04 

23 

239 

1,010 

6,088 

827 

32 

1.063 

304 

82 

8,934 

•  •• 

615 

•  •• 

•  •• 

2,326 

4,639 

1,783 

52.054 

2,446 

50 

3,508 

4,584 

659 


434 

44 

1,241 

3,740 

87j 

24 1 

711 


10,945 
4,368 
8,418 

17,414 
8,370 
2,863 
2,237 
6,915 

9,f<59 
28,875 
54,288 

6,835 

9,595 
6,741 

5,167 
8,602 
21,620 
33,700 
13,386 
333 
19.471 


Registered  Imports  into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


•  •  ■ 

•  •• 


•  •• 

•  •• 

•  •• 


•  •• 


Russia,  Norway,  Sweden  and  Denmark 

Germany 

Holland 

Belgium 

France  ... 

Switzerland 

Italy     

A.U8tria-Hungary 
[Jnited  States ... 


•  •  • 

•  •• 


Total,  £ 


3 

•  ■  • 

•  ■  ■ 

•  •• 

29 

■  •• 

8,443 

31,067 

1,968 

14,633 

8,523 

2,762 

•  •  • 

•  ■  • 

•  •  • 

698 

873 

356 

631 

8,045 

«•• 

299 

30 

... 

212 

50 

1,580 

1,618 

459 

1,666 

862 

3,4  S6 

39 

6 

4 

37;' 

•  •• 

8,426 

•  •• 

•  •• 

185 

50 

•  ■  • 

984 

■  ■  • 

847 

18 

•  ■  • 

9,512 

362 

1,702 

58 

563 

62 

14,163 

42,370 

5,289 

18,159 

10,684 

5,268 

9,330 
57,286 

250 
5,835 

754 
1,009 


17,261 


91,726 


229 
62 

885 

12,974 

6 

886 

1,480 

•  •• 

19,632 

352 

645 

19,923 

17,227 

8,189 

140 

198 

3,444 

387 

85 

325 

18 


12,786 


3,723 

14,199 

7,.->02 

148,409 

•  •  ■ 

2,322 

4.308 

15.232 

9,832 

21,095 

931 

6,596 

25 

3,771 

72 

2,548 

1,427 

51,242 

27,820 


265,414 


r,i.dditional  imports  :  Spain,  carbons  £442  ;  New  South  Wales,  meters  £25,  machinery  £110  ;  Canada,  electrical  goods   £105,  machinery  £120. 
Registered  Re*Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  countries,  mainly  as  above 


16,599 


681 


2,320 


384 


9,733 


842 


693 


8.185 


39,33; 


Total  Exports  :  £554,769, 


Total  Re-Expobts  :  £39,837. 


Total  Impobts  :  £266,216. 

tNoTB. — The  amounts  appearing  under  the  several  headings  are  classified  according  to  the  Customs  returns.  The  first  and 
third  columns  contain  many  amounts  relating  to  "  goods  "  otherwise  unclassified,  the  latter,  doubtless,  consisting  of  similar 
materials  to  those  appearing  in  adjaoeat  oolumns. 


Importa  are  credited  to  the  country  whence  consigrned.  which  is  not  neoessaruy 
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THE    WINDING    DIAGRAM    IN    THE   WORKS. 


By  G.  MOORES,  B.Sc.  Lond. 


The  object  of  this  article  is  to  show  that  a.c.  winding 
diagrams  miglit  be  made  much  simpler  and  more  useful  for 
works  purposes  than  is  at  present  the  case  by  an  extended 
use  of  what  may  be  called  the  "  group  "  type  of  diagram,  of 
which  fig.  1  is  an  example.  Probably  the  clearest  way  of 
showing  this  will  be  to  explain  the  diagram,  which  is  already 
in  use  to  a  limited  extent,  first  from  the  works  point  of  view, 
and  indicate  the 

Metliod  of  Using  the  Diagram. — Taking  for  the  pur- 
pose of  this  article  a  particular  example,  we  may  assume 
the  case  of  a  four-pole,  three-pbase  induction  motor 
stater  with,  say,  (iO  slots,  wound  with  two  bars  per  slot 
pushed  through  and  bent  over  at  the  ends  of  the  slots  to  form 
a  wave  winding  of  the  "  barrel  "  type,  all  the  conductors 
in  each  phase  being  in  series,  and  the  phases  star  connected. 

A  statement  of  the  pitch  of  the  winding,  a  standard 
direction  of  bending  the  bars  outside  the  slots,  and  the  dia- 


the  mechanical  arrangement,  method  of  support,  and  so  on, 
of  the  conductors  and  external  connections. 

MetJiod  of  Construcfing  Ihc  Diagram. — The  above  explana- 
tion has  been  given  from  the  works  point  of  view,  and  shows^ 
the  simplicity  of  the  procedure.  The  method  of  constructs 
ing  the  diagram  is  equally  simple,  being  as  follows  : — 

1.  Sketch  out  the  usual  round  type  of  diagram  for  one 
phase  only  and  for  two  conductors  per  pole,  as  in  fig.  3. 


v 


Fig.  3. 


Fi<J.  4. 


I 
\ 


\ 
1 


^%- 


''''  ^ 


00 


Fig.  1. 


Fig.  2.- 


gram  shown  in  fig.  1,  are  all  that  is  necessary  to  enable  the 
works  to  wind  and  connect  the  machine  correctly.  The  pro- 
cedure would  be  as  follows  : — 

1.  The  bars  would  be  inserted  in  the  slots  and  bent  in  the 
standard  direction  to  suit  the  given  pitch.  A  view  of  either 
end  of  the  machine  would  then  show  the  ends  of  120  bars 
arranged  in  two  circles  (fig.  2). 

2.  At  the  connection  (or  front)  end  of  the  machine, 
these  bar  ends  would  be  divided  into  as  many  groups  as 
there  are  lines  in  the  diagram  (fig.  1),  i.e.,  in  this  case  12. 
The  division  is  shown  by  the  broken  lines. 

3.  The  corner  bars  in  each  group  would  be  lettered  accord- 
ing to  the  diagram — as  shown  in  fig.  2. 

4.  All  the  bars  at  the  rear  of  the  machine,  and  all  the 
bars  in  the  unlettered  groups  at  the  front  of  the  machine 
would  then  be  connected  in  pairs,  a  pair  consisting  of  two  bar 
ends  on  the  same  radius,  with  connectors  of  the  form 

5.  In  each  "  lettered  "  group,  the  unlettered  bars  in 
the  bottom  row  would  be  connected  individually  with 
the  unlettered  bars  in  the  top  row,  as  shown,  either 
with    connectors   of    the    form    n         or   by   moving 
upper    bars    radially    over    the   "-s.       lower  bars  and  using 
the  same  kind  of  connectors  as        ||    in  (4). 

After    (5)    there    remains    a  number  (in  this  case 

12)    of    lettered   bar   ends,  which  must  be  connected   by 
external  connectors  (cable,  wire,  or  strap)  as  follows  : — 

6.  The  bars  lettered  from  the  beginning  of  the  alphabet, 
viz.,  A,  p.,  &c.,  are  connected  to  the  machine  terminals. 

7.  All  the  other  bars  of  the  same  letter  or  figure  are  con- 
nected together.  Thus  the  three  bars  x  are  connected 
together  to  form  the  star  point  ;  the  two  bars  (1)  are  con- 
nected together  ;  the  two  bars  (2)  are  connected  together  ; 
and  so  on. 

The  winding  and  connections  would  then  be  complete 
without  reference  having  been  made  to  any  diagram  except 
that  shown  in  fig.  1. 

In  the  case  of  small  machines  in  which  the  external  con- 
nections of  (6)  and  (^7)  are  of  small  wire  or  cable,  fig.  1  is 
all  that  is  necessary  for  the  works.  In  the  case  of  larger 
machines  a  working  drawing  may  also  be  necessary  to  show 


the 


2.  Letter  the  beginning  of  the  winding  a,  the  end  x,  and 
mark  with  the  same  figure  (in  this  case  1)  the  intermediate 
points  which  are  joined  together  by  an  external  connector 
(1-1  shown  dotted). 

3.'  Draw  a  number  of  arcs  of  a  circle  equal  to  the  numbei 
of  poles,  and  letter  the  arcs  to  correspond  to  the  letters  ir 
fig.  3,  thus  : — 

4.  In  fig.  3  the  marking  on  the  circuit  (following  thf 
circuit  round  in  the  direction  of  the  arrows)  is  a-1-I-x 
Similarly  phase  2  may  be  marked  B-2-2-X,  and  phase  3 
C-3-3-X.  Then  superimpose  on  fig.  4  two  other  similar  figure? 
for  phases  2  and  3,  and  the  result  will  be  the  complet* 
diagram,  as  in  fig.  1.  It  will  be  noticed  from  the  figun 
that  this  must  be  done  in  such  a  way  that  the  three  phase 
begin  (at  a,  b  and  0  respectively)  on  three  alternate  groups 
the  phases  will  then  be  120°  (electrically)  apart. 

Principle  of  the  Diagram. — The  principle  on  which  thi 
simple  diagram  is  constructed  may  be  understood  by  refer 
ence  to  fig.  5,  which  is  the  complete  diagram  of  one  phase  0 
the  winding  represented  by  fig.  l,viz, : — Four-pole,  three- phast 


Fig.  5. 

60  slots,  2  bars  per  slot,  wave,  y  connected,  barrel  windi 
It  will  be  seen  that  the  ends   of   the  bars  (touching  tl 
innermost  circle)  are  divided  into  four  groups  (=  number[ 
poles)  which  are  represented  by  the  four  arcs  in  fig.  4, 
with  all  three  phases  in  there  would  be  12  groups,  whij 
are  represented  by  the  12  arcs  of  fig.   1.     The  ends  of 
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groups  to  which  external  connections  are  made  are  marked 
in  the  diagram  as  follows  : — 

The  letters  a,  I'.  and  c  indicate  the  terminal  connections  ; 
the  letter  x  indicates  the  star  point  ;  and  the  figures  indicate 
the  bars  which  are  joined  together,  1  being  joined  to  1,  :i 
to  2,  and  so  on. 

The  relative  position  of  this  marking  (which  shows  the 
connections)  is  what  the  works  recjuires  to  know,  and  this 
relative  position  is  shown  by  fig.  1.  The  principle  is,  there- 
fore, that  one  line  is  used  to  represent  one  complete  group 
of  coils  (or  conductors)  and  the  lettering  and  figuring  of  the 
lines  indicate  the  connections  between  the  groups. 

Hence,  if  the  pitch  of  the  winding  is  stated,  and  a  standard 
direction  of  bending  the  bars  adopted,  fig.  1  is  suflficient,  as 
far  as  diagrams  are  concerned,  for  the  machine  to  be  correctly 
wound  and  connected. 

Advanicujes  of  the  Diagram. — Many  advantages  are  at 
once  apparent,  and  others  are  seen  on  examination  of  the 
working  of  the  system.  In  the  first  place,  the  group  diagram 
is  obviously  cheaper  to  make  and  less  liable  to  contain  error 
when  made  than  the  ordinary  diagram  of  fig.  6,  which  is  the 
one  generally  used,  or  the  even  worse  diagram  (to  make)  of 
fig.  5.  Secondly,  one  diagram  of  the  group  type  covers 
a  larger  number  of  cases  than  the  full  diagram,  for  whereas 
the  latter  varies  with  the  number  of  slots  per  pole  and  the 
number  of  conductors  per  slot  the  former  does  not.  In  the 
case  of  the  wave  winding  a  modification  of  fig.  1,  as  shown 
in  fig.   7,  would  cover  all  cases  of  three-phase,  y  connected 


windings,  but  it  has  not  been  used,  as  far  as  the  writer  i« 
aware,  for  wave  windings,  where  its  use  would  effect  the 
greatest  saving.  For  that  reason  the  f^articnlar  case  of  a 
wave  winding  has  been  chosen  for  this  article. 

Oroup  diagrams  bear  about  the  same  relation  to  diagrams 
of  the  types  of  figs.  0  or  6  as  working  drawings  to  perspective 
views  ;  while  the  latter  may  Ixj  useful  for  text-lxx)k  and 
similar  purposes,  they  are  obviously  unnecessary  for  general 
use  in  the  shop. 


ELECTRICITY    AS    A    BY-PRODUCT. 


By  R.  J.  Spknceh-Phillips, 
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(^Abstract  of  paper  read  before  tlie  Institution  of  Municipal 
Engineeks,  Noveviber  7th,  1913.) 

Jt  is  my  object  to  poiut  out  shortly  the  various  reasons  why  elec- 
tricity can  be  sold  by  concerns  whose  main  product  has  no  con- 
nection whatever  with  electricity,  and  what  use  might  be  made 
of  this  fact  by  municipalities. 

In  the  running  of  a  power  station,  one  of  the  chief  objects  to  be 
aimed  at  is  to  secure  a  good  "  load  factor."'  Usually  the  full  out- 
put is  only  maintained  for  a  very  short  portion  of  the  24  hours  ; 
at  other  times  the  plant  is  running  with  a  small  load,  and  hence 
uneconomically  as  regards  steam  consumption  and  maintenance. 
In  the  case  of  a  station  with  a  bad  load  factor, 
a  plant  with  a  capacity  double,  and  sometimes 
treble,  the  average  output  of  the  station  has  to 
be  installed  in  order  to  be  capable  of  dealing 
with  the  maximum  demand,  involving  a  corres- 
pondingly large  capital  cost. 

The  majority  of  the  numerous  mills  and 
factories  of  all  sorts  scattered  throughout  the 
country  run  night  and  day,  and  have  a  load 
factor  of  from  60  per  cent,  to  SO  per  cent.,  which 
compares    with    the    average    supply    company's 


A     X 
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Fig,  7, 
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windings,  in  which  all  the  conductors  per  phase  are  in 
series,  not  varying  even  with  the  number  of  poles. 

Although  fig.  7  would  suffice,  from  an  electrical  point  of 
view,  for  all  cases,  it  would  probably  be  found  advisable  for 
mechanical  reasons  to  spread  the  terminal  groups  out  a  little 
more  in  the  case  of  machines  of,  say,  10  poles  and  over,  and 
to  use  a  second  diagram  to  represent  these. 

Thus  the,  one  diagram  of  fig.  7,  ivith  jwrhaps  another 
similar  one,  ivould  suffice  for  the  ivories  in  place  of  scores 
of  the  type  of  figs.  5  or  6,  as  at  present  generally  used.    . 

Another  advantage  of  the  diagram  of  fig.  1  can  be  seen 
by  comparing  it  with  fig.  2.  The  latter  may  be  considered 
as  a  drawing  to  scale  of  the  end  connectors  of  all  the  bars, 
therefore  in  the  case  of  the  bar-wound  machine  fig.  1  is 
a  draiving  to  scale,  showing  the  actual  relative  position  of 
■the  bar  ends  which  have  to  be  connected  by  external  con- 
nectors. The  laying  out  of  a  working  drawing  of  these 
external  connections,  and  the  calculation  or  measurement  of 
their  length,  are  therefore  much  simpler  from  fig.  1  than  from 
fig.  C)  (which  is  more  often  used  than  fig.  ;">). 

The  group  diagram  also  gives  less  opportunity  for  error 
in  the  shops,  for  it  is  easier  to  read  and  it  has  no  reference 
to  slot  numbers,  the  tracing  of  the  winding  from  slot  to 
connector  being  unnecessary.  The  practical  importance  of 
this  advantage  is  apparent  when  one  calls  to  mind  the 
number  of  cases  which  occur  of  machines  being  wrongly  con- 
nected even  when  diagrams  are  correct. 

General. — The  particular  example  used  to  illustrate  this 
article  is  only  one  type  of  winding,  but,  with  modifications, 
the  same  type  of  diagram  could  be  used  for  all  a.c.  windings 
(except  a  few  special  cases) — one,  two,  or  three-phase,  wire 
or  bars,  wave  or  lap  winding,  stator  or  rotor,  "  barrel," 
"  chain,"  or  "  concentric  "  types.  The  diagram  is  already 
in  use  for  lap  windings  of  the  barrel  type  and  of  the 
basket  or  chain  tjpe,  and  also  to  a  small  extent  for  concentric 


load  factor  of  20  per  cent.  In  the  case  of  fairly  large  mills, 
they  find,  by  putting  down  their  own  plant,  they  can  produce 
electricity  at  about  0"3.")J.  per  unit,  including  all  capital 
charges — a  figure  which  is  far  below  the  average  cost  of  pro- 
duction as  given  in  the  technical  Press  for  various  supply 
companies. 

Some  time  ago  my  firm  w^e  called  in  to  advise  a  certain  mill, 
situated  in  a  country  district,  as  to  what  they  could  do  to  economise 
their  coal  consumption.  They  had  at  the  time  three  mill  engines, 
driving  by  means  of  ropes  and  countershafts.  We  put  before  them 
the  following  table,  the  figures  being  taken  from  those  supply 
stations  whose  average  load  was  comparable,  as  nearly  as  possible, 
with  the  average  load  of  the  mill  station  : — 

Average  cost  per  Cjst  per  unit 
unit  from  exibt-  700-kw. 

icg  stations  mill  station 
ao  %  t.r.  80  %  L.r. 

Coal  ...  

Wages 

Oil,  waste,  stores,  &c. 
Repairs  and  maintenance  ... 
Rent,  rates,  taxes 


Total  runiiing  cost 

Management,  offices,  &c. 
Int.  4  %  on  £ir).000 
Dep.  5  %  on  £l.'i,000 

Total  cost 


•3d. 

•175d. 

•2d. 

•02  .-.d. 

•02d. 

■006d. 

•15d. 

•048d. 

•15d. 

•024d. 

•82d. 

•278d. 

•3d. 

Nil 

•12d. 

•038d. 

•lod. 

•04Sd. 

r39d. 


•364d. 


This  table  clearly  shows  that  the  total  running  cost  of  a  station 
with  an  80  per  cent,  load  factor  is,  approximately,  one-third  the 
running  cost  of  a  station  with  a  20  per  cent,  load-factor. 

The  capital  outlay  in  the  above  table  is  taken  as  being  the  same 
in  each  case,  but  in  the  generality  of  cases  the  power  station  would 
cost  considerably  more  than  the  mill  station,  first,  because,  as  pre- 
viously mentioned,  a  larger  plant  would  be  required,  and,  secondly, 
because  in  the  ca,se  of  a  mill  very  often  use  can  be  made  of  the 
existing  engine  room,  thus  dispensing  with  the  cost  of  an  entire 
new  building,  _     J 

We  eventually  put  down  for  the  owners  of  this  mill  a  complete 
turbine-driven  plant,  comparable  in  every  way  with  an  electric 
supply  station.     As  a  result,  the  figures  given  were  closely  realised, 
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and  the  coal  and  repair  bills  were  reduced  by  approximately 
£4,000,  which  was  equivalent  to  a  saving:  of  just  over  45  per 
cent. 

The  owners  found  that  they  could  actually  produce  current  at 
something  like  0'35d.  per  unit,  and  that  there  were  other  mills  not 
far  off  willingr  to  pay  enough  for  their  supply  to  ensure  the  owners 
of  the  plant  a  good  profit. 

Therefore,  being  business  men,  they  were  not  slow  in  'putting 
two  and  two  together,  and  now,  with  a  slightly  larger  plant  and 
larger  output,  they  are  able  to  run  even  more  economically,  and  to 
sell  their  surplus  energy  as  a  by-product,  and  at  a  profit. 

Thus,  here  we  have  an  instance  of  an  already  prosperous  concern 
making  an  additional  profit  entirely  outside  its  normal  line  of 
business.  Clearly,  it  would  have  paid  the  local  authority  to  erect  a 
power  station  at  one  of  the  mills,  having  these  mills  as  its  chief 
source  of  revenue,  and  undertaking  the  local  lighting  and  power 
supply  as  an  additional  source  of  revenue.  Here,  then,  is  a  field 
open  for  municipal  enterprise.  Where  steam  is  required  for 
heating  purposes,  a  reducing  turbine  can  be  installed.  The  reducing 
turbine  has  a  low-pressure  stage  enabling  the  steam  either  to 
exhaust  to  the  heating  system  or  to  pass  through  the  low-pressure 
stage  to  a  condenser  according  to  the  heating  requirements,  and  at 
the  same  time  supply  a  constant  electric  load.  This  type  is 
installed  where  the  electrical  requirements  are  in  excess  of  the 
heating  steam  requirements. 

In  a  number  of  mills  the  heating  steam  requirements  are 
largely  in  excess  of  their  power  requirements.  Supposing  a  market 
could  be  found  for  electrical  energy,  the  total  steam  required 
could  be  raised  to  a  high  pressure  and  first  utilised  in  back- 
pressure turbines,  where  the  maximum  amount  of  electricity 
possible  would  be  generated.  By  this  means  the  cost  of  production 
would  be  extremely  low.  A  supply  of  electricity  would  be 
available  for  all  the  requirements  of  the  mill,  and  there  would 
be  a  large  surplus  of  energy  on  the  sale  of  which  a  very  consider- 
able profit  could  be  made.  An  example  of  this  kind  appeared  only 
a  short  time  ago  in  the  technical  Press.  I  refer  to  the  Salt  Union 
Works  at  Winsford.*  Here  it  was  early  realised  that  the  amount 
of  electrical  energy  available  from  the  steam  required  for  the  pro- 
cess would  be  far  in  excess  of  the  requirements  of  the  works. 
Steps  were  therefore  taken  to  obtain  provisional  orders  for  the 
Urban  District  Council  of  Runcorn  and  the  town  of  Widnes.  The 
total  capacity  of  the  plant  now  installed  is  two  Browett  and 
Westinghouse  725-KW.  back-pressure  reciprocating  sets  and  two 
Browett  &  AVestinghouse  1,500-kw.  reducing  turbines.  This 
example  shows  very  clearly  what  can  be  cone  in  this  direction. 

It  is  evident  that  wherever  there  are  situated  any  mills  or  fac- 
tories, in  however  small  a  town  or  district,  such  a  place  possesses 
great  possibilities  with  regard  to  the  production  of  electricity  at  a 
low  cost.  In  these  cases,  therefore,  it  would  appear  an  eminently 
sound  policy  for  the  local  authority  to  undertake  the  supply  of 
electricity,  and,  if  possible,  by  entering  into  some  form  of  agree- 
ment with  the  owners  of  the  mill  in  question,  to  put  down  the 
necessary  plant  actually  in  the  mill  itself.  There  is  then  the 
course  open  of  either  installing  an  up-to-date  boiler  plant  with 
back-pressure  turbines,  and  selling  both  electrical  energy  and  low- 
pressure  heating  steam,  or  if,  as  may  well  be  the  case,  the  mill 
already  has  a  suitable  boiler  plant,  an  arrangement  may  be  agreed 
upon  by  which  payment  is  made  for  the  use  of  the  steam  between 
150  lb.  pressure  and  30  lb.  pressure,  or  whatever  the  required  range 
may  be.  The  electrical  energy  produced  by  this  steam  ia  then  sold, 
and  the  steam  itself  returned  to  the  mill  at  the  required  back 
pressure. 


THE    ELECTRICAL     EXHIBITS    AT    THE 
OLYMPIA    MOTOR-CAR    EXHIBITION. 

By  CHAS.  J.  WEBB,  A.I.A.E. 


{Continued  from  page  773.) 

Below   are   continued   brief   particulars   of   the   different 

electric  devices  for  the  starting  of  the  petrol  engines  and 

motor  cars  as  displayed  at  the  Motor  Show  at  Olympia, 

which  was  brought  to  a  successful  conclusion  on  Saturday 

last. 

The  Brolt. — Still  another  new  independent  electric  starter  is  that 
of  Messrs.  Brolt,  Ltd..  of  Princip  Street,  Birmingham,  the  makers 
of  the  lighting  set  which  bears  their  name.  Interest  in  the  sys- 
tem, which  was  exhibited  by  Messrs.  Brown  Bros.,  Ltd.,  the  sole 
selling  agents,  lies  in  the  means  adopted  of  sliding  the  driving  pinion 
into  and  out  of  mesh  with  a  toothed  ring  on  the  engine  fly-wheel. 
This  is  a  problem  on  which  much  thought  has  had  to  be  centred,  and 
which  has  resulted  in  the  evolution  of  a  number  of  methods,  some 
more  or  less  complicated.  The  Brolt  certainly  strikes  one  as  being 
one  of  the  simplest  and  most  effective  that  has  so  far  been  pro- 
duced. The  spindle  of  the  armature  is  extended,  and  has  cut  on  it 
a  spiral  thread  ;  the  driving  pinion,  which  has  a  similar  internal 
thread,  is  loose  on  the  spindle.  The  arrangement  may  be  com- 
pared with  that  of  the  familiar  small  Archimcdian-screw  hand- 
drill.  Thus,  when  it  is  desired  to  start  the  engine,  the  current 
from    the   battery   is  switched  on  by  pressing  down  a  pedal  ;  the 
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instant  the  motor-spindle  begins  to  revolve  it  automatically  draw» 
up  the  pinion  into  mesh  with  the  toothed  ring,  the  pinion,  owinir 
to  its  own  inertia,  not  being  revolved — and  consequently  not  acting- 
as  a  driver — until  it  is  completely  wound-up  and  in  full  engage- 
ment with  the  ring.  As  soon  as  the  engine  starts  and  attains  a 
speed  in  excess  of  that  which  the  motor  can  impart  to  it,  the 
driving  pinion  is  thrown  automatically  out  of  gear.  Some 
fear  has  been  expressed  that  the  vibration  resulting  from 
the  car  travelling  over  bumpy  roads  may  cause  the  driv- 
ing pinion  to  have  a  slight  movement  along  it& 
spindle,  and  so  bring  it  into  touch  with  the  toothed  ring  on  the 
fly-wheel,  to  the  detriment  of  its  teeth  ;  but  this  is  a  possibility — 
one  will  not  say  a  probability — that  can  readily  be  overcome,  while 
the  fact  that  no  levers  or  other  mechanism  are  necessary  to  brinir 
the  pinion  into  engagement  is  a  decided  advantage.  The  motor, 
which  works  with  a  12-volt  current,  is  stated  to  be  capable  ol 
starting  four-cylinder  engines  up  to  100  mm.  bore,  it  being  capable  j(| 
of  developing  0  8  h.p.,  and  of  revolving  the  crankshaft  of  such  an 
engine  at  100-120  r.p.m.  Another  pattern  is  also  made,  in  which 
an  epicyclic  reducing  gear  is  incorporated  with  the  motor  ;  in  thiSj 
case  the  drive  to  the  engine  is  by  means  of  a  V-shaped  fibre  wheel,] 
which  engages  with  a  corresponding  groove  formed  on  the' 
fly-wheel. 

The  Bushmore. — As  it  is  proposed  to  fully  describe  the  Rush- 
more  electric  starter,  introduced  by  Rushmore  Lamps,  Ltd.,  London, 
in  an  early  issue,  it  need  only  now  be  mentioned  that  it  is 
essentially  a  series-wound  motor,  arranged  to  deliver  for  brief 
intervals  only  a  maximum  output  of  power  ;  it  is  of  the  ironclad 
type,  with  four  poles  and  an  equal  number  of  brushes.  Interest  in 
the  system  lies  in  the  means  adopted  of  bringing  the  driving  pinion 
into  and  out  of  engagement  with  the  toothed  ring  formed  on  the 
periphery  of  the  engine  fly-wheel. 

The  Botax-Leltnev.  —  The  Siddeley-Deasy  Motor  Co.,  Ltd., 
Coventry,  are  adopting  an  electric  starter  on  their  1914  cars  ; 
the  arrangement,  while  acting  on  a  toothed  ring  on  the  engine  fly- 
wheel, differs  in  several  ways  from  those  that  have  already  been 
dealt  with.  The  motor,  a  Leitner,  is  located  to  the  left,  and  rear  of, 
the  engine  ;  its  spindle  is  prolonged  through  the  medium  of  a 
leather  flexible  joint,  there  being  mounted  on  the  end,  a  slidable 
slf  eve  carrying  a  small  gear  pinion  which  can  be  moved  in  and  out 
of  engagement  with  the  fly-wheel.  It  is  in  the  control  gear  that 
the  novelty  of  the  arrangement  mainly  lies ;  this  is  done  by  the 
usual  clutch  pedal,  so  that  a  separate  pedal  is  not  required.  Nor- 
mally, the  clutch  pedal  is  out  of  engagement  with  the  starter,  but 
by  releasing  a  trigger  on  the  dashboard,  the  pedal  is,  by  a  catch 
device  operated  through  Bowden  wire,  brought  into  connection 
with  the  system  of  levers,  by  which  the  motor  pinion  is  laterally 
moved.  A  further  lever,  linking  up  to  the  switch,  is  also  provided 
in  conjunction  with  the  system,  so  that  to  start  the  engine,  it  is 
only  necessary  to  move  the  dashboard  trigger  and  press  the  clutch 
pedal  down,  the  two  operations  of  meshing  the  driving  pinion  and 
switching  on  the  current  following  in  quick  succession.  As  soon  as 
the  engine  starts,  the  motor  pinion  is  moved  out  of  mesh  by  simply 
releasing  the  clutch  pedal  for  an  instant. 

The  Disco. — Another  example  of  the  separate  unit  system  is  seen 
in  the  Disco,  which  was  made  by  the  company  of  that  name,  of 
Detroit,  U.S.A.,  and  which  was  shown  on  an  Arrol-Johnston  car. 
The  drive  is  of  the  fly-wheel  variety,  the  motor  being  a  12-volt 
machine  of  the  two-pole,  series-wound  type,  with  the  fields  and 
pole-pieces  in  one  casting.  The  makers  stdte  that  the  machine 
has  no  peculiar  features,  simply  following  good  electrical  practice, 
departing  only  in  the  matter  of  an  extremely  large  factor  of  safety 
in  the  design  of  the  bearings,  brushes  and  commutator.  A  spur 
reduction  gear  is  incorporated  with  the  motor  ;  the  switch  is  so 
arranged  that  simultaneously  with  the  eliding  into  mesh  with  the 
fly-wheel  toothed  ring,  the  motor  is  slowly  rotated,  the  full  power 
not  being  switched  on  until  the  wheels  are  in  full  engagement,  a 
resistance  coil  being  employed  to  give  the  slow  motion.  It  is 
claimed  that  the  motor  can  turn  an  engine  at  from  110  to  150 
B.P.M.,  it  being  capable  of  developing  a  maximum  of  2'2  h.p.  ;  its 
weight  is  given  as  37  lb.,  and  its  maximum  efficiency  as  77  per 
cent.  The  usual  roller  clutch  is  provided  in  conjunction  with  the 
driving  pinion,  so  that  the  engine  can  overrun  the  motor  after  it, 
has  started  up,  until  the  pinion  is  disengaged  from  the  fly-wheel. 

The  Bijur. — The  Bijur  electric  starter,  found  on  one  of  the  Arrol- 
Johnston  cars,  is  made  by  the  Bijur  Motor  Lighting  Co.,  of  Newj 
York.     It  is  very   similar  to   the  Disco  and  other  types  alreadj 
alluded   to,  being  connected  to   a  toothed  ring  on  the  fly-whee 
through  a  reduction  gear,  roller  clutch,  and  sliding  pinion. 

Starting  is  accomplished  by  pressing  a  pedal  which 
connected  by  a  lever  to  the  motor-starting  switch,  and  to 
trunnion  on  the  roller  clutch  shaft.  Normally  a  spring  holds  the 
motor  switch  open  and  the  pinion  out  of  mesh  with  the  fly- 
wheel. Depressing  the  pedal  operates  thie  switch  and  connects 
ihe  battery  to  the  motor  through  a  resistance  ;  the  motor,  there-i 
fore,  rotates  at  moderate  speed,  ensuring  a  proper  mesh  betweei 
the  pinion  and  the  fly-wheel  teeth,  after  which  the  resistance  inl 
series  with  the  motor  is  cut  out  of  circuit,  leaving  the  motor  conJ| 
nected  directly  across  the  terminals  of  the  battery.  The  motor 
then  spins  the  fly-wheel  and  after  the  engine  starts  a  spring  returns 
the  pinion  and  switch  to  their  original  positions.  This  system 
made  to  work  with  either  6  or  12-volt  batteries. 

The  Westhiq house. — Although  the  Westinghouse  Co.  are  making 
various  equipments  for  motor  cars — combination  lighting  and 
ignition,  and  combined  lighting  and  starting — they  are  also  manu- 
facturing sets  of  the  separate  unit  type,  and  it  is  the  latter  onlj 
that  one  found  at  the  Show,  this  being  on  the  Hupmobile  (American) 
cars.  Confining  attention  to  the  starting  motor,  this  is  of  th^ 
"  four-pole  consequent  pole "  six-volt  type,  with  only  two  fieW 
coils,  the  commutator  and  brushes  being   enclosed  in  detachabU 
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coverB,  The  motor  is  located  at  the  left  side  and  drives  a  toothed 
rinsr  on  the  fly-wheel  by  means  of  a  doable  reduction  ^ear.  The 
short  intermediate  spindle  carries  two  pinions,  one  of  which  is 
fixed,  while  the  other  can,  by  a  system  of  levers,  be  slid  into  eng&ge- 
ment  with  the  fiy-wheel.  The  sliding  pinion  is  controlled  by  a 
pedal,  with  which  the  I  starting:  switch  is  connected,  one 
motion  of  the  pedal  beinp  thus  all  that  is  necessary.  The  switch 
is  provided  with  preliminary  contacts,  which  are  enjfaged  before 
the  slidinp  gear  is  moved,  so  that  by  the  time  the  f?ears  begin  to 
mesh  the  motor  has  commenced  to  run  slowly,  this  greatly 
facilitating  the  meshing  operation.  The  full  current  is  only 
admitted  to  the  motor  when  the  gears  are  in  full  engagement,  thus 
preventing  damage  to  the  teeth.  The  wiring  is  of  the  earthed 
return  type,  with  the  exception  that  a  full  copper  return  to  the 
battery   is   used  to  minimise   the   drop  in  the  voltage  when  the 
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Fig.  4. — The  Westinghouse  Engine  Staeter, 
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starting  motor  is  in  operation.     A  roller  free-wheel 
intermediate   shaft,  allows  the  engine  to  over-run 
soon  as  the  former   commences   to   run  under  its  own 
current  to  the  motor  having  then  to  be  switched  ofif. 

The  Rennj. — Still  another  example  of  the  separate  unit  installa- 
tion was  found  on  the  Mitchell  cars,  built  at  Racine,  Wis.,  U.S.A., 
which   are  fitted   with    ignition    magneto,  lighting  dynamo  and 
starting  motor,  all  made  by  the  Remy  Electric 
Co.,  of  Anderson,  Indiana.     The  series-wound 
motor,  which  takes  current  at  6  volts,  has  a  / 

pinion  which  can  be  brought  into  and  out  of 
engagement  with  a  large  pinion,  formed  not  as 
usual  on  the  fly-wheel  periphery,  but  separately 
mounted  on  the  shaft  between  the  clutch  and 
the  gear  box.  The  controlling  pedal  has  two 
movements,  the  first  of  which  brings  the  gears 
into  mesh  and  the  second  switches  on  the 
•urrent,  a  roller  clutch  enabling  the  engine  to 
over-run  the  motor  as  soon  as  the  former 
commences  to  run  under  its  own  power. 

The  Gray  c^  Davis. — Another  American  separate  unit  starter  is 
the  Gray  &  Davis,  made  by  the  company  of  that  name,  of  Boston, 
U.S.A.,  and  shown  on  the  Overland  cars.  It  works  at  a  pressure 
of  6  volts,  and  is  connected  to  the  engine  either  by  a  direct  chain 
drive  to  the  crankshaft,  or  through  the  medium  of  a  pinion 
which  can  be  brought  into  mesh  with  a  toothed  ring  on  the 
fly-wheel,  the  first  movement  of  the  controlling  pedal  being  to 
mesh  the  gears — a  small  current  is  allowed  to  pass  to  the  motor 
to  assist  the  operation — and  next,  the  switching  on  of  the  full 
current.  Two  sizes  of  this  machine  are  made,  both  being  designed 
for  a  working  speed  of  1,500  E  p.m.,  the  ratioof  the  pinion  and 
the  fly-wheel  ring  varying  from  15  to  1  to  20  to  1.  It  is  stated 
that  on  the  average  from  80  to  120  amperes  are  used  in  starting  up 
an  engine.  The  motor  is  protected  against  being  driven  by  the 
engine,  when  it  commences  to  fire,  by  an  over-running  clutch 
which  is  applied  to  the  gear  train  between  the  motor  and  the 
fly-wheel. 

The  S.E.V. — A  French  electrical  starter,  known  as  the  S.E.V  ,  was 
shown  fitted  on  a  40  h.p.  Berliet  car.  So  far  I  have  not  been  able 
to  secure  any  particulars  of  the  machine,  but,  as  exhibited,  the 
principal  feature  is  the  fact  that  its  location  on  the  chassis  has 
been  carefully  studied — a  remark  which  also  applies  to  the  lighting 
dynamo  by  the  same  makers.  The  motor  is  constructed  in  con- 
junction with  the  gear  box,  one  of  the  pinions  of  which  it  drives 
through  worm  gearing.  As  distinct  from  all  other  systems,  there 
is,  in  this  case  practically  nothing  to  see,  everything  being  enclosed. 
The  machines  are  being  manufactured  by  the  Sociotc  d'Eclairage 
des  Voitures,  of  Suresnes,  Paris,  which  hae,  I  understand,  been 
formed  by  a  syndicate  of  leading  French  motor-car  manufac- 
turers to  acquire  certain  rights  held  by  the  Thomson- Houston  Co. 

The  Magician. — Two  other  electric  starters,  one  being  a  separate 
unit  and  the  other  combined  with  a  lighting  dynamo,  are  being 
introduced  by  the  United  Motor  Industries,  Ltd.  They  are  of  French 
design  and  known  as  the  "  Magician."  As,  however,  at  the  time  of 
writing,  I  have  not  been  able  to  obtain  full  particulars  of  the 
machines,  a  description  must,  for  the  moment,  be  deferred. 

Combination  Lighting  Dynamos  and  Starting  Motors. 

The  DelcG. — A  leading  place  in  the  list  of  combination  machines 
must  be  given  to  the  Delco,  made  by  the  Dayton  Engineering 
Laboratories  Co.,  of  Dayton,  0.,  U.S.A.,  by  reason  of  the  fact  that 


it  may  Ije  termed  the  pioneer  appliance  of  the  kind,  tbi«  beinir  the 
second  year  that  it  has  been  shown  as  a  standard  part  of  the  eqaip- 
ment  of  the  Cadillac  (American) and  Lanche«terrBritij!h)car8,  while 
it  is  also  now  being  employed  on  the  Hudson  (American;  vehicles. 
Interest  in  the  arrangement  is  alflo  increased  by  the  fact  that  it  is 
the  only  one  tnat  serves  the  triple  purpoHe  of  car  lighting,  en^rine 
starling  and  ignition.  The  machine  is  of  the  com  pound- wound 
type,  with  fields  in  two  eections.  multiple- wound  for  charginf;  the 
battery,  and  seriee-wound  for  uee  as  a  btarting  motor,  the  same 
armature  being  used  for  both  purposes.  There  are  two  seta  of 
gearing  to  the  motor,  one  of  which  is  direct  from  the  timing  gears 
as  a  generator  drive,  and  the  other  a  reduction  gear  to  the  toothed 
fly-wheel  of  the  engine,  for  use  as  a  motor  in  starting.  A  con- 
troller forms  an  important  part  of  the  outfit,  this  consisting  of  a 
number  of  switches,  so  arranged  that  at  one  position  the  battery  ia 
wired  to  the  series  winding  of  the  generator, 
converting  it  into  a  motor,  and  in  the  other 
in  multiple  to  the  four  nets  of  cells  of  which 
the  battery  is  composed  to  the  multiple 
winding  of  the  generator,  for  charging.  A 
differentially-wound  automatic  cut-out  breaks 
the  charging  circuit  when  the  speed  of  the 
engine,  and  consequently  of  the  generator, 
falls  too  low  to  overcome  the  voltage  of  the 
battery,  thus  preventing  the  latter  from  dis- 
charging itself.  The  battery  consists  of  12 
cells,  arranged  in  groups  of  three,  of  f>  volts 
each  :  they  are  normally  wired  in  multiple 
to  the  generator,  which  charges  them  at  6 
volts,  and  to  the  ignition  and  lighting  system, 
to  which  the  battery  dLacharges  at  the  same 
pressure.  For  engine  starting,  however,  the 
battery  current  is  taken  in  series  at  24  volte. 
The  first  function,  that  of  ignition,  is  accom- 
plished by  taking  the  current  from  the  con- 
troller as  a  primary  current,  and  inducing  a 
high-tension  current  with  it  in  a  single-unit 
induction  coil,  which  high-tengion  current 
is  distributed  to  the  sparking-plugs  of  the 
engine  by  a  gear-driven  distributor,  included  in  the  generator 
group.  The  second  function — lighting—  is  accomplishea  by  taking 
current  from  the  controller  at  ♦>  volts,  and  conducting  it  through  a 
lighting  switch  to  the  individual  set  of  lamps,  in  parallel.  The 
engine  starting  function  is  accomplished  by  switching  the  current 
from  the  battery  back  through  the  generator,  in  a  series  winding, 
distinct  from  the  multiple  winding  employed  for  charging.  For  engine 


Fig,  5. The  Delco  Combined  Ignition,  Lighting  and  Starting  System. 


starting,  the  clutch-pedal  is  pushed  out,  with  the  ignition  retarded. 
This  operation  meshes  the  reduction  gears  of  the  generator-motcr 
with  the  toothed  fly-wheel,  and  moves  the  controller  to  the  position 
wherein  all  the  cells  of  the  battery  are  in  series  to  the  series- 
winding  of  the  dynamo,  at  the  same  time  operating  the  starting 
clutch,  which  locks  the  starting  mechanism  fast  to  the  clutch-pedal. 
When  the  engine  responds,  the  ignition  is  advanced,  and  the  pedal  re- 
leased, whereupon  the  controller  is  again  shifted  to  its  normal  posi- 
tion. The  latter  operation  is,  on  the  latest  pattern,  effected  by  one  of 
the  motor  brushes,  which  is  so  arranged  that  when  the  clutch  pedal 
is  pushed  forward  in  the  act  of  operating  the  starter  the  brush  is 
brought  in  contact  with  the  motor  commutator.  As  soon  as  the 
engine  starts,  and  the  clutch  pedal  is  allowed  to  come  backward, 
the  brush  is  lifted  from  the  commutator  to  a  position  where 
another  contact  is  made,  thereby  bringing  the  generator  into 
operation.  Another  modification  in  the  latest  arrangement  is  the 
adoption  of  an  earthed  return  for  the  wiring  syii>t€m,  thus  reducing 
the  amount  of  wire  by  about  one-half.  There  are  many  interesting 
features  in  the  Delco  system  which  it  is  impossible  to  deal  with 
on  this  occasion.  At  first  glance,  the  system  may  appear  compli- 
cated, but  that  this  is  more  imaeinary  than  real  is  indicated  by 
the  fact  that  the  only  trouble  experienced  by  the  Cadillac  Co. 
was  in  connection,  not  with  the  electrical  machine,  but  with  the 
accumulators,  and  this  trouble  having  now  been  overcome,  no 
further  difiiculty  has  ariseu. 

The  T.A.T. — Another  example  of  the  double-purpose  machine  is 
seen  in  the  T.A.T. ,  which  is  the  result  of  two  years'  experiment  by 
Messrs.  Tattersall  &  Tattersall,  consulting  engineers,  who  have 
made  over  the  sale  of  the  sets  to  the  Imperial  Motor  Industries,  Ltd., 
London,  by  whom  it  was  exhibited.  The  machine  is  a  compound- wound 
combined  dynamo  and  motor.  When  working  in  the  former  capacity, 
it  has  an  output  of  2.=>0  watts  at  12  volts,  and.  by  means  of  a  special 
arrangement  of  the  field  windings,  the  output  is  claimed  to  remain 
absolutely  constant,  irrespective  of  engine  speed,  i.e.,  when  the 
minimum  speed  necessary  for  charging  the  cells  has  been  attained. 
The  armature  case  is  of  the  slotted  type,  while  the  field  coils  are 
former  wound.  There  being  no  electrical  circuit-breaker,  a  free- 
wheel clutch  is  employed  ;  this  being  incorporated  in  the  driving 
mechanism,  its  purpose  being  to  allow  the  armature  of  the 
dynamo  to  be  free-wheeled  by  the  reversal  of  current  from 
the  battery  io  the  event  of  the  circuit  not  being  broken 
when    the    engine    stops,   or    when    it»    speed    falls    below    the 
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rate  necessary  for  balancing  the  voltage  of  the  battery. 
Enclosed  in  the  driving:  end  of  the  casing-  is  an  epioyclic  pear 
which  is  automatically  browpht  into  action  when  the  machine  is  to 
be  used  for  starting  purposes.  The  closing  of  the  circuit 
by  means  of  a  push-button  on  the  switchboard  first  excites  a 
solenoid,  which  locks  the  drum  carrying  the  planetary  pinions  of 
the  gear,  by  means  of  a  pawl  and  toothed  rack  cut  upon  its 
periphery.  The  motor  then  drives  the  engine  through  the 
epicyclic  reduction  gear,  this  continuing  until  the  engine  starts, 
when  the  motor  being  relieved  of  load,  the  current  passed  is 
insufficient  to  hold  the  pawl  in  position.  The  latter  is,  therefore, 
automatically  released,  even  should  the  starting-button  be  kept 
depressed,  and  the  n:otor  is  then  run  as  a  dynamo,  and  commences 
to  again  deliver  current  to  the  battery.    The  two  end  covers  of  the 
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Fig.  6.— T.AT. 


Combined  Lighting  Dynamo  and 
Engine  Starter. 


machine  are  detachable.  Ihe  removal  of  one  exposing  the  brushes, 
and  of  the  other  the  epicyclic  gear,  which  gives  a  large  gear  reduc- 
tion and  high  torque  for  starting,  and  a  fmall  reduction  for 
driving  as  a  dynamo.  The  gear  ratio  is  adjusted  according  to  the 
size  of  the  engine  to  which  the  appliance  is  to  be  fitted,  the 
example  displayed  having  a  14  to  1  gear  for  starting,  and  2  to  1 
for  charging.  The  only  connection  with  the  engine  is  a  silent  chain 
connecting  the  crankshaft  with  the  spindle  of  the  dynamo-motor. 
The  charging  switch  has  three  positions,  namely,  "Off,"  "Half 
Charge,"  and  "  Full  Charge."  The  intermediate  position  cuts  out 
p»rt  of  the  field  windings  of  the  dynamo  and  the  generator  then 
delivers  only  a  small  "  soaking  "  current  to  the  batteries.  "  Full 
charge  "  only  requires  to  be  used  when  all  the  lamps  are  alight. 
With  the  charging  switch  in  the  "  Off  "  position  the  armature  runs 


Fig.  7.— T.A.T.  Machine  with  End  Covers  Removed. 

idlyiwithout  absorbing  any  power,  as  the  winding  circuits  are  all 
open  and  no  current  is  generated.  Furthermore,  it  is  claimed  that, 
should  the  engine  be  stopped  with  the  charging  switch  on,  no 
harm  would  take  place,  as  it  would  take  about  50  hours  to  run  the 
batteries  down  under  these  conditions,  while  the  slight  noise  of 
the  machine  running  would  warn  the  driver  before  he  left  the  car. 
It  is  stated  as  a  testimony  to  the  reliability  and  efficiency  of  the 
apparatus  as  a  starter  that  it  can  give  not  less  than  200  starts 
without  reducing  the  battery  current  below  the  critical  mean.  It 
is  also  claimed  that  this  machine  is  capable  of  starting  the  largest 
engines,  both  four  and  six  cylinder,  from  cold  against  full  com- 
pression, and  with  magneto  ignition  alone.  It  weighs  complete 
about  120  lb.,  inclusive  of  the  battery,  switch  box  and  lamps,  while 
its  lighting  capacity  is  described  as  being  much  beyond  normal  re- 
quirements, even  for  an  interiorly-lighted  car. 

(7b  be  continued.') 


Morocco. — Since  May,  1911,  a  detachment  of  tele- 
graphists has  connected  all  the  military  stations  with  either  wire- 
less telegraphy  or  landlines,  the  latter  exceeding  2,000  km.  in  the 
aggregate. 


Scottish  Local  Section, 

At  the  opening  meeting  for  the  session,  held  in  Glasgow  on  Tuesday, 
11th  inst.,  the  new  Chairman,  Mr.   J.   A.   Robertson,   chief  elec- 
trical engineer  to  Greenock  Corporation,  gave  an  address  on  the 
subject  of  "  Recent  Progress  and  Limitations  in  Electrical  Develop- 
ment."      The  author  pointed  out  that  they  were  passing  through  a 
period  of  extremely  rapid  development  in  the  multifarious  appli- 
cations of  electricity,  and  questions  which  appeared  but  a  few  years 
ago   to   be  in  the  domain  of  pure  speculation  were  now  claiming 
attention  as  practical  problems  waiting  for  solution  in  the  near 
future.     The  efficient  utilisation  of  the  natural  fuel   resources  of 
the  country  by  concentrating  the  generating  plant  in  large  central 
stations  and  transmitting  energy  over  areas  extending  to  hundreds 
of  square  miles,  the  abolition  of  the  smoke  clouds  which  disfigured 
and  polluted  our  cities  and  towns,  the  electrification  of  our  railway 
systems  the  possibility  of  replacing  existing  systems  of  motor  trac- 
tion  on   our   streets   by   cheaper,  cleaner  and  safer  methods,  the 
application  of  electricity  on  a  large  scale  to  chemical  processes, 
and  its  employment  in  the  production  of  steel  and  iron,  these  were 
some  of  the  questions  which  would  claim  attention  from  the  electrical 
engineer  within  the  next  few  years.  The  possibility  of  concentrating 
power  generation  in  large  central  stations  was  primarily  due  to 
two  causes — first,  the  improvements  made  in  the   steam  turbine 
during  recent  years  ;  and,  second,  the  development  of  high-pressure 
polyphase    systems  of  transmission.     In    his    opinion  a  modem 
power  station  equipped  with  water-tube  boilers  and  steam  turbines 
represented   practically   the  limit  of  economy,  so  far  as  present 
knowledge  went.     A  5,000-kw.  turbo- generator  would  deliver  a 
unit  of  electricity  at  its  terminals  for  about  13^^  lb.  of  steam  at 
550°  F.,  with  a  28-in.  vacuum  at  the  condenser,  while  a  10,000-kw. 
set  might  bring  the  figure  down  to  12^  lb.     This  appeared  to  be 
the  limit  of  economy  in  the  existing  state  of  progress,  and  it  was 
possible  to  supply  energy  from  central  stations  under  these  con- 
ditions at  rates  cheaper  than  any  private  user  could  generate  it  for 
himself.     But  this  only   meant  an   overall  thermal  efficiency  in 
the  station  of  about  15  per  cent.,  30  per  cent,  being  lost  in  the 
boiler  house,  5  per  cent,  th  rough  friction  and  radiation,  and  4  per  cent, 
in  generating  losses,  while  the  remaining  46  per  cent,  was  rejected 
in  the  form  of  heat  to  the  condenser.     To  improve  the  efficiency  of 
the  turbine,  they  required  to  increase  its  range  of  temperature  by 
additional  superheating  of  the  steam,  and  the  difficulties  in  the 
way  of  doing  this  would,  in  his  opinion,  be  overcome.     The  advan- 
tages   of    the   Diesel    engine   were    next    enumerated,    but    Mr. 
Robertson  voiced  the   view   that   engineers  would   do   wisely   in 
confining    themselves     to   a   type    of   plant    for    central-station 
work    which    could    be    operated    with    coal — Britain's  natural 
fuel — of      which      they      had,      and     were      likely      to      have, 
an   abundant   supply   for  many   years  ;    4,000  H.p.   appeared    to 
be  the  present  limit  for  single-stage  gas-producer  engines,  and  if 
they  could  combine  the  mechanical  and  operating  advantages  of  the 
steam  turbine  with  the  thermal  efficiency  of  the  gas  engine,  they 
should  have  a  much  improved  combination  and  might  manage  to 
raise  their  station  efficiency  from  the  present  figure  of  15  per  cent, 
to  something   like  25    per  cent.      Turning  to   transmission,   Mr. 
Robertson   pointed    out   that   transmission    of    energy   by  high- 
pressure  polyphase  current  had  become  standard  practice,  and  in 
view  of  the  adaptability  and  efficiency  of  this  system  for  all  con- 
ditions it  was  hardly  likely  to  be  superseded.     The  use '  of  poly- 
phase  low-pressure  current  for  power  purposes  was  also  on  the 
increase,   and   in   the   light  of  present  experience   it  might  be 
questioned  whether  central  station  engineers  had  acted  wisely  in 
adopting  wholesale  a  three- wire  transmission  system  which  tempo- 
rarily increased  the  economical  radius  of  supply,  but  had  since  proved 
to  be  only  a  stop-gap  between  the  low-pressure  two-wire  direct  or 
single- phase    current    and   the  present    system    of   high-pressure 
transmission.      Reliability   of  supply  and  absence  of  breakdown 
either  to  the  mains  or  to  the  wiring  on  consumers'  premises  were 
of  primary   importance,  and  from  this  point  of  view  the  simplest 
and  most  reliable  system  was  undoubtedly  a  two-wire  system  of 
distribution  with  high-pressure  transmission  to  sub-stations.     The 
undertaking  with  which  he  was  connected  employed  three-wire 
distribution  partly  from  the  generating  station  and  partly  from  sub- 
stations, but  on  an  extension  to  a  neighbouring  burgh  now  being 
carried   out   they  proposed  to  use  a  two-wire  distribution  system 
throughout  for  power  and  lighting.     In  this  case  they  had  to  deal 
with  a  number  of  consumers  with  demands  ranging  from  200  kw. 
up  to  800  KW.,  some  of  them  having  private  installations  running 
at  pressures  from  200  to   250  volts.     The  position  of  these  con- 
sumers enabled  them  to  be  grouped  together  on  two  sub-stations 
with  short  lengths  of  feeders,  and  on  going  into  the  matter  he 
decided  to  adopt  the  pressure  of  250  volts  on  a  two-wire  system 
for  both  kinds  of   supply.     The  additional   expense  involved  as 
compared  with  a  three- wire  system  for  the  same  area  was  not  more 
than  25  per  cent,  in  this  particular  case,  and  he  was  of  opinion 
that   the   saving   effected   in   balancers  and   switchgear  and   the 
benefit   of  interchangeability   between   the   power    and   lighting 
systems,  combined  with  simplicity  and  safety,  would  fully  compen- 
sate for  the  extra  cost.     Recent  developments  in  the  manufacture 
and  use  of  storage  batteries  were  claiming  considerable  attention, 
and  in  one  large  municipal  station  a  battery  capable  of  discharging 
3,000  KW.  on  a  one-hour  rating  had  been  installed.     This  was  still 
a  long  way  behind  the  sizes  of  batteries  employed  in   lighting 
stations  in  America,  where  it  was  not  unusual  to  keep  a  battery 
capacity  sufficient  to  take  the  whole  of  the  station  load  for  short 
periods.     The  New  York  Edison  Co.  kept  a  battery  of  11,000  kw.- 
hour  capacity  on  a  one-hour  rating,    which  was  capable  of  die- 
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charging  at  25,000  KW.  for  short  periods.  The  UHe  of  fluch  batteries 
was  two-fold.  They  could  be  employed  to  deal  with  Hudden 
demands  and  also  the  peak  loads,  and  for  this  purpose  might  be 
compared  with  an  eciual  capacity  of  generating  plant.  Their 
more  important  function  was,  however,  to  take  up  the  load 
automatically  in  the  event  of  a  breakdown  to  any  unit  of  the 
generating  plant.  From  that  point  of  view  he  thought  that 
a  large  battery  was  justified.  As  to  storage  batteries,  the 
chief  limitation  there  was  the  use  of  lead  for  electrodes 
and  acid  for  the  electrolyte.  Much  had  been  done  to  improve 
the  lead  battery  both  mechanically  and  chemically,  but  many 
of  the  original  defects  still  remained.  In  America  much 
attention  had  been  given  to  the  storage  battery  for  automobile 
purposes,  and  many  of  the  defects  of  the  lead  battery  appeared  to 
have  been  successfully  overcome.  The  greatest  advance  was  un- 
doubtedly the  battery  invented  and  perfected  by  Mr.  Edison,  after 
eight  years'  experiment.  In  this  battery  the  lead  plates  were 
replaced  by  electrodes  of  steel  and  nickel,  and  an  alkaline  electro- 
lyte was  employed  instead  of  acid.  It  combined  comparative 
lightness  with  great  capacity,  and  mechanical  strength  was 
attained  without  any  reduction  in  eflSciency.  It  could  be  discharged 
at  almost  any  rate  up  to  short-circuiting  rate  without  apparent 
injury,  and  although  it  was  advisable  to  charge  at  normal  rates, 
it  was  possible  to  give  the  cells  short  "  boosting  "  charges  of  half 
an  hour's  duration  at  five  times  the  normal  charging  rate.  The 
use  of  an  alkaline  electrolyte  overcame  many  minor  troubles  such 
as  corrosion  of  terminals  experienced  with  acid  batteries,  and 
the  mechanical  arrangement  of  the  electrodes  and  terminals  was  a 
great  advance  on  former  ipractice.  At  present  it  was  somewhat 
expensive  compared  with  the  lead  battery,  and  its  use  at  first 
would  be  chiefly  for  automobile  purposes.  The  makers  claimed 
that  when  used  on  a  taxi-cab  service  doing  an  average  duty  of  50 
miles  per  day,  the  battery  would  propel  the  car  150,000  miles — 
practically  a  10  years'  life — without  requiring  renewals  or 
mechanical  repairs,  and  they  were  prepared  to  enter  into  a 
guarantee  that  after  four  years'  use  under  all  possible  conditions 
of  automobile  service,  the  car  would  retain  its  original  capacity.  If 
these  claims  were  substantiated,  it  appeared  that  they  were  at  the 
beginning  of  a  new  development  of  automobile  work  which  was 
bound  to  have  a  far-reaching  effect  on  the  electrical  industry.  They 
had  had  practically  no  experience  of  electric  automobiles  in  this 
country  beyond  one  or  two  half-hearted  attempts  which  were  made 
some  years  ago  to  run  electric  'bus  and  cab  services  in  London. 
On  the  other  hand,  there  were  in  the  United  States  over  20,000 
electric  automobiles  in  daily  use,  and  over  40  firms  engaged  in 
their  manufacture.  The  capital  invested  in  the  industry  was 
£12,000,000,  and  the  energy  used  for  charging  was  estimated  at 
65  million  units  per  annum.  What  opportunity  was  there  for  the 
electric  automobile  in  this  country  ?  Compared  with  the 
petrol  car,  the  advantages  of  the  electric  were  simplicity  of 
construction,  freedom  from  repair,  easy  and  noiseless 
running  and  better  control.  With  electricity  at  Id.  per 
unit  it  compared  very  favourably  for  economy  with  petrol 
cars  under  present  conditions.  As  the  batteries  could  be 
charged  at  times  convenient  for  the  station,  the  load  was  one  which 
most  station  engineers  would  be  glad  to  supply  at  ^d.  or  even  id. 
per  unit.  The  limitation  of  the  electric  car  was,  of  course,  its 
restricted  radius  of  travel  on  a  single  charge.  Even  although 
charging  stations  were  established  over  the  country,  this  would 
still  constitute  a  disadvantage  to  those  who  desired  quick  travelling 
over  long  distances.  There  was  still  an  enormous  field,  however, 
for  the  electric  car  in  cities  and  towns,  where  its  advantages  over 
the  petrol  car  would  be  specially  appreciated.  The  commercial 
electric  car  offered  still  greater  possibilities  for  the  use  of  secondary 
batteries.  In  this  case  the  disadvantage  of  limited  radius  and 
moderate  speed  did  not  apply,  and  as  an  instance  of  what  was  being 
done  with  commercial  electric  cars,  he  stated  that  when  he  was  in 
Paris  on  the  occasion  of  the  visit  of  this  Institution  last  May,  he  took 
occasion  to  pay  a  visit  to  the  municipal  department,  which  was 
responsible  for  the  collection  of  the  city's  refuse  and  its  trans- 
mission to  the  destructors.  He  had  an  opportunity  of  examining  and 
testing  some  5-ton  electrically-propelled  refuse  wagons,  one  or  two 
of  which  had  been  in  experimental  use  for  nearly  two  years.  One 
could  not  help  being  impressed  with  the  superiority  of  the  electric 
car  for  this  class  of  traflSc,  and  an  order  had  been  placed  by  the 
Paris  municipality  for  100  electric  wagons,  the  idea  being  to 
replace  gradually  the  whole  of  the  horse-drawn  vehicles  used  by 
the  department,  while  several  other  Continental  towns  had  decided 
to  adopt  the  electric  car  for  municipal  purposes.  There  was  a  big 
field  here  awaiting  electrical  engineers  in  this  country,  and  it 
was  hoped  that  when  this  new  branch  of  business  was  introduced 
they  would  go  in  for  a  complete  system  of  standardisation  from 
the  beginning.  Generally  speaking,  the  outlook  for  the  electrical 
industry  was  never  more.hopeful  than  it  was  at  present.  Electric 
lighting  had  passed  out  of  the  region  of  controversy,  while  the 
electric  motor  was  rapidly  superseding  all  other  forms  of  power 
application.  Another  branch  which  had  developed  rapidly  of  late 
was  electric  heating  and  cooking.  The  convenience  and  cleanliness 
of  electric  heating  constituted  its  unique  advantages,  and  its 
limitation  at  present  was  purely  a  financial  one.  With  regard  to 
electric  cooking,  the  position  was  still  more  favourable. 
The  only  exception  at  present  was  the  difficulty  of 
furnishing  an  adequate  supply  of  hot  water  for  all  house- 
hold purposes.  In  the  meantime  the  best  arrangement  seemed 
to  be  a  combination  of  electric  cooking  with  a  water  heater  fired  by 
anthracite  or  coke.  It  was  at  least  a  debatable  proposition  whether 
their  local  authorities  would  not  be  justified,  from  the  public  health 
point  of  view  alone,  in  selling  electricity  for  domestic  purposes 
even  at  a  loss,  in  view  of  the  tremendous  benefits  to  be  attained  by 
abolishing  the  smoke  cloud  over  their  cities  and  towns. 


Diililin  Local  Section. 

At  the  opening  meetini?   at   the  RovAr,  College  of  fitrivsrv., 
Dublin,  on  N'overnber  nth,  Mb.  J.  M  .  Habbiss.  >' 

the  new  chairman,  read  an  addrew.  i  an  abttrm/.'  -i 

below  : — 

We  have  experienced  nearly  three  months  of  the  effect*  of 
labour  unrest  in  our  own  city,  brought  about,  not  in  the  ordinary 
way  by  Trade  Tnionism  as  we  heretofore  nnderttood  it,  bat  by 
Labour  T'nioniHm  gone  mad.  Never,  perhape,  wa«  a  more  wanton 
strike  called  ;  never  was  labour  bo  badly  adviwd  and  led.  and  never 
was  a  cause  more  grossly  misrepresented. 

Labour  leaders  should  remember  these  common-BenM  laws  of 
strikes  : — 

1.  No  strike  can  be  ultimately  Bacce>aful  in  which  the  manner 
of  its  initiate  5n  or  conduct  alienates  pnblii  sympathy.  The  public 
is  stronger  than  any  local  strike,  and  will  be  found  to  be  stronger 
than  any  general  strike. 

2.  No  strike  for  wages  larger  than  the  industry  attacked  can 
afiford  to  pay,  can  be  ultimately  successful.  Yon  may  snooeed  in 
the  immediate  object,  bat  you  rain  the  indnstiy  and  decrease 
employment. 

.S.  Industries  which  can  be  transferred — will  be  transferred  if 
labour  conditions  reduce  profit  unduly,  or  hamper  the  free  action 
of  employers,  and  so  decrease  local  employment. 

I  believe  that  not  a  single  person  interested  in  the  commercial 
prosperity  of  this  city  has  escaped  injury.  The  tramway  company 
was  early  marked  down  by  the  labour  agitators  for  violent  attack, 
but,  of  all  the  concerns  so  marked,  it  is  the  one  that  has  suffered 
the  least. 

If  the  industrial  prospects  are  now  brighter,  unfortunately 
there  will  remain  great  losses  to  be  recovered,  and  great  suffering 
amongst  those  who  have  been  out  of  employment,  and  still  remain 
so,  and  quite  uselessly  ;  but  it  is  the  earnest  wish  of  this  Institu- 
tion that  all  outstanding  differences  may  be  settled  in  a  permanent 
manner,  and  the  old  friendly  feelings  restored  between  the 
workmen  and  employers. 

Apart  from  these  troubles,  the  prospects  for  our  profession  are 
highly  satisfactory.  No  doubt  the  Board  of  Trade  regulations 
prohibiting  the  use  of  bare  overhead  wires  carrying  high  poten- 
tials, have  been  largely  responsible  for  keeping  back  the  progress 
of  electricity  supply  from  large  central  stations  over  wide  and 
thinly  populated  areas.  These  regulations  are  being  steadily 
relaxed,  and  now  municipal  undertakings  stand  most  in  the  way 
of  expansion.  They  themselves  are  unable  to  go  far  afield,  and 
their  trading  instincts  prompt  them  to  prevent  anyone  else  from 
undertaking  this  work.  But  the  great  central  power  stations  must 
come  sooner  or  later,  and  the  sooner  the  better  for  the  country  at 
large,  and  incidentally  for  the  electrical  engineer. 

In  traction  work  great  progress  has  been  made  in  the  ever- 
increasing  number  of  passengers  carried.  According  to  the  last 
Board  of  Trade  returns,  there  were  220  million  more  passengers 
carried  than  in  the  previous  year.  On  the  railways  there  has  been 
a  great  falling  off. 

All  the  large  undertakings,  especially  the  older  ones,  are  busily 
engaged  in  their  workshops,  redesigning  their  rolling  stock  to 
better  meet  the  increasing  demands  ;  the  tendency  being  for  larger 
cars,  covered-in  tops  and  faster  running,  which  calls  for  more 
powerful  equipments.  Where  new  track  is  being  laid,  or  old  work 
renewed,  the  tendency  is  in  the  direction  of  heavier  rails  and  more 
costly  work  all  round,  with  the  object  of  making  the  work  as 
permanent  as  possible.  In  the  overhead  equipment  and  in  the 
methods  of  distribution  of  electrical  energy,  very  few  changes  have 
been  made  or  called  for  in  recent  years.  Phosphor  bronze  and  other 
alloys  are  finding  favour  when  replacing  the  trolley  wires,  originally 
of  hard-drawn  copper.  A  most  important  matter  to  both  tramway 
undertakings  and  the  public  is  the  recent  agreement  of  the  Post- 
master-General to  use  covered  wires  instead  of  bare  wires  in  all 
cases  where  the  Post  Office  wires  cross  the  tramway  overhead,  so 
doing  away  with  the  necessity  for  guarding  the  trolley  wire  in  such 
places  with  the  cumbersome  and  dangerous  network  of  stt»l 
stranded  wires.  In  the  generating  station  the  increasing  coat  of 
coal  calls  for  the  engineer's  more  careful  attention  every  day.  The 
reciprocating  steam  engine  is  giving  way  to  the  steam  turbine,  bat 
it  still  is  doing  excellent  service  in  conjunction  with  turbines  of 
the  exhaust  or  mixed-pressure  type.  Engines  of  the  internal- 
combustion  type  are  no  nearer  finding  a  place  in  the  large  power 
stations  than  they  were  some  years  ago.  Higher  steam  pressure 
and  superheating  to  a  degree  far  in  excess  of  anythmg  we  have 
heretofore  been  accustomed  to,  are  coming  in  ;  the  consequences 
cannot  be  viewed  without  apprehension,  for  the  necessity  for  better 
material,  higher  class  workmanship,  more  costly  maintenance 
charges,  and  more  careful  attention  will  increase  with  the  pres- 
sure and  temperature. 

In  the  boiler  house  there  is  more  room  for  improvement  than  in 
any  other  part  of  the  power  house.  The  Bonecourt  boiler,  which 
is  designed  for  gas  firing,  promises  almost  to  revolutionise  methods 
of  steam  raising  ;  it  opens  the  door  to  all  fuels,  such  as  peat  and 
sewage  sludge,  and  while  an  efficiency  of  92  per  cent,  is  claimed 
for  the  boiler,  valuable  by-products  can  be  recovered  from  the  gf-S 
producer. 

With  cheap  fuel,  whether  at  the  pit  mouth,  or  in  this  country 
at  the  bog  side  and  with  improvements  in  boilers  or  gas  engines, 
and  with  a  satisfactory  single-phase  a.c.  motor,  perhaps  we  may 
yet  see  electricity  largely  used  in  the  cultivation  of  the  land,  and 
so  become  the  means  of  solving  a  great  economic  difficulty  in  that 
direction. 

In  one  very  important  direction  we  are  working  very  much  in 
the  dark  ;  I  refer  to  the  money  we  are  spending  on  the  upkeep  of 
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machinery,  and  the  absence  of  records  to  enable  us  to  jadpe  better 
of  the  value  we  are  grettinp  for  the  expenditure.  We  usually  class 
money  spent  in  this  way  under  the  heads  "  Maintenance," 
■'  Repairs."  and  "  Renewals."  These  terms  explain  themselves,  but 
the  difference  between  them  is  not  generally  understood.  The 
object  I  have  in  view  is  to  BUgfjrest  a  simple  way  of  keepings 
records  which  will  enable  us  to  ascertain  the  value  of  each  parti- 
cular machine  at  any  time  as  affected  by  the  work  it  has  done,  and 
the  money  that  has  been  spent  on  keeping  it  in  order.  If  we  can 
get  this  far,  we  shall  also  have  a  means  for  findings  from  our 
records  when  any  machine  has  reached  the  end  of  its  economical 
life.  The  system  I  propose  involves  the  openingf  of  an  account  for 
each  separate  unit  or  piece  of  machinery,  and  in  these  accounts  the 
money  spent  on  that  unit  is  assessed  as  follows  : — 

Under  maintenance  put  the  cost  of  any  minor  parts  that  rngfularly 
wear  out  more  rapidly  than  the  whole,  beingf  common  more  or  less 
to  all  machines  of  the  same  kind,  such  as  relininfr  bearings  with 
white  metal,  new  brushes  for  a  motor  or  generator,  &c. 

Under  renewals  charge  any  part  that  is  put  in  complete  and 
which  part  puts  the  unit  as  a  whole  (making  allowance  for  wear 
and  tear)  into  the  condition  it  would  be  in  when  the  whole  was 
new.  It  is  not  necessary  that  a  renewal  be  always  made  with  an 
absolutely  new  part.  Credit  would  be  allowed  for  a  part  taken  out 
of  a  machine  when  that  part  either  has  a  scrap  value  or  is  avail- 
able for  use  again  after  repair.  Under  repairs  must  be  put  every- 
thing that  is  done  other  than  maintenance  or  renewals.  When  a 
part  that  has  been  repaired  is  renewed,  the  cost  of  such  repair  no 
longer  stands  against  the  unit,  and  it  is  left  out  of  consideration 
in  arriving  at  its  value. 

In  the  accounts  kept  in  the  above  form  a  very  accurate  analysis 
of  the  expenditure  would  exist.  They  would  contain  a  record  as 
to  the  amount  of  money  spent  on  each  unit  and  the  direction  in 
which  it  went. 

A  ready  means  for  arriving  at  the  actual  value  at  any  time  would 
be  provided  by  deducting  the  depreciation  from  the  original  cost 
and  adding  the  scrap  value,  depreciation  being  arrived  at  in  the 
following  way  : — 


Original  cost  of  machine  X 
working 


time 


Depreciation  =         Life  time 


Depreciation 
due  to  the 
nature  of  the 
.repairs  standing 

The  original  cost  and  the  time  working  are  figures  available. 

The  life  time  if  not  settled  would  be  arrived  at  in  whatever  way 
experience  showed  to  be  the  best. 

As  to  the  Institution,  I  do  not  know  what  are  the  actual 
results  of  the  recent  changes  in  our  constitution.  The  creation 
of  the  "graduate"  class  no  doubt  has  already  brought  in, 
and  will  continue  to  bring  in,  many  desirable  men  who 
otherwise  would  not  have  been  reached,  but  I  know  that  last  year 
a  number  of  men  who  sought  admission  and  were  offered  the 
graduate  class,  refused  it  on  the  ground  that  the  qualification 
lowered  rather  than  raised  their  status  and  they  were  better  with- 
out it. 

We  have  followed  the  lead  of  the  Institute  of  Civil  Engineers  in 
instituting  entrance  examinations  ;  this  is  good,  but  we  should  go 
further,  engineering  is  not  legally  a  learned  profession,  it  is  a 
trade.  The  solicitor's  clerk  is  not  a  solicitor  ;  the  apothecary's 
assistant  is  not  an  apothecary  ;  the  apothecary  is  not  a  doctor  ; 
the  sexton  is  not  in  holy  orders,  and  the  mechanic  who  makes  up 
sets  of  false  teeth  is  not  a  dentist.  They  cannot  call  themselves 
such,  they  cannot  act  as  such  by  law  ;  but  the  plumber,  the  wire- 
man,  the  engine  driver,  the  commercial  agent  of  a  manufacturer, 
are  all  "  engineers,"  and  can,  and  do,  act  as  engineers,  and  can, 
and  do,  recover  fees  as  such,  independent  of  qualifications.  How 
can  this  be  mended  ?  There  appears  to  be  no  use  in  relying  upon 
the  Institute  of  Civil  Engineers,  which  appears  to  be  an 
autocracy  run  from  Westminster.  Our  Institution  with  its  Local 
Sections  and  its  more  democratic  organisation  is  more  fortunately 
situated,  and  we  had  better  rely  upon  ourselves.  If  there  were  no 
precedent  it  might  seem  nopeless  to  evolve  order  and  create  a  pro- 
fession out  of  the  present  chaos. 

Fortunately  we  have  in  the  Medical  Act  of  1858 — barely  50  years 
ago — an  example  of  how  the  thing  not  only  can  be,  but  has  been, 
done.  In  that  year  the  medical  profession  was  in  much  the  same 
state  as  the  engineering  profession  is  now — with  no  standard  of 
qualification  and  no  legal  rights.  In  that  Act  no  injustice  was 
done  to  anyone  then  earning  his  living  as  a  hand  fide  medical  practi- 
tioner, and  if  we  follow  suit  any  Act  sought  by  us  must  fulfil  the 
same  condition. 

On  August  2nd,  in  the  year  1858,  an  Act  of  Parliament  was 
obtained  for  the  medicaljpractitioners,  so  that  "  Persons  requiring 
medical  aid  should  be  enabled  to  distinguish  qualified  from  un- 
qualified practioners,"  the  effect  of  which  was  to  raise  the  status 
of  the  profession  of  medicine  and  surgery,  making  it  illegal  for 
anyone  to  practise  unless  registered  as  the  possessor  of  bona  fide 
qualifications.  The  Act,  after  providing  for  the  formation  of  a 
Medical  Council  and  branches  and  the  appointment  of  a  Registrar, 
enacts  (Sec.  15)  that  every  person  then  possessed  of  certain  quali- 
fications described  in  the  Schedule  («)  shall  upon  payment  of  a  fee 
be  entitled  to  registration. 

Sec.  18  provides  that  any  person  who  was  actually  practising 
medicine  in  England  before  August  1st,  1815,  or  some  33  years 
before  the  passing  of  the  Act,  was  entitled  to  registration  upon 
making  a  declaration  to  that  elect,  while  the  Schedule  («)  referred 
to,  provided  for  the  taking-in  of  everybody  who  had  any  reasonable 
qutlificationa  for  recognition. 

Sec.  31  gives  power  to  every  registered  person  to  practice  medi- 
cine or  surgery,  or  both,  as  the  case  may  be,  according  to  qualifica- 
tions, and  confers  certain  rights  as  to  recovery  of  fees  by  law,  but 


legalises  such  by-laws  as  may  be  made  by  any  College  of  Physicians 
preventing  its  Fellows  or  Members  from  suing  for  fees. 

The  next  section  provides  that  only  registered  persons  can  recover 
fees  by  law. 

Sec.  36  sets  out  the  appointments  that  an  unregistered  person 
cannot  hold.  These  include  every  public  appointment  that  is  of 
standing,  such  as  physician  or  medical  officer  to  the  Military  or  the 
Navy  or  any  public  institution,  friendly  society,  ka.,  while  Sec.  37 
enacts  that  no  medical  Certificate  will  be  valid  unless  signed  by  a 
person  registered. 

Sec.  10  enacts  that  any  person  who  shall  wilfully  and  falsely 
represent  himself  as  registered  when  he  is  not,  shall,  upon  convic- 
tion, pay  a  sum  not  exceeding  £20. 

Sec.  46  provides  for  persons  practising  abroad. 

This  early  Act  was  amended  twice  in  1 858  and  once  in  1 862, 
1868,  1873,  twice  in  1875,  once  in  1876,  1883,  but  this  Act  was 
repeated  three  years  later.  The  last  amendment  Act  is,  I  think, 
that  of  1905,  giving  power  to  extend  portions  of  the  Medical  Act 
of  1886  to  the  Colonies. 

None  of  the  subsequent  Acts  departed  from  the  original  purpose 
of  the  Medical  Act  of  1858  ;  on  the  contrary,  except  that  the 
powers  were  made  to  reach  further,  and  ladies  were  allowed  to 
qualify  for  registration  (the  Medical  Act,  Royal  College  of  Surgeons 
of  England,  1875),  the  subsequent  Acts  strengthened  and  further 
raised  the  status  of  the  medical  practitioner. 

The  Perjury  Act  of  1911  (1  &  2  Geo.  V,  Cap.  VI),  Sections  6,  7, 
and  17,  gives  power  to  punish  persons,  aiders  or  abetters,  &:c.,  for 
making  false  declarations,  by  imprisonment  or  fine  or  both,  in 
respect  to  attempts  to  procure  false  registration. 

Before  the  year  1888  the  dentists,  like  the  early  physicians, 
seeing  that  their  profession  was  being  encroached  upon  by  un- 
qualified persons,  and  those  qualified  were  without  any  protection 
or  distinction,  got  together,  and  as  a  result  an  "  Act  to  amend  the 
law  relating  to  dental  practitioners "  was  passed  in  that  year. 
This  Act  is  not  so  useful  to  the  dentists  as  the  Medical  Act  of  1858 
to  the  doctors  ;  it  is,  I  understand,  shortly  to  be  amended,  but  to 
do  this  successfully  now,  and  secure  a  useful  instrument,  no  injury 
must  be  done  to  those  already  established. 

The  way  to  raise  the  status  of  the  engineer  is  to  make  engineering 
a  profession  recognised  by  law.  The  way  to  do  this  has  been 
shown  us. 


THE    BRITISH   STANDARD 

SPECIFICATION    FOR    CONSUMERS' 

ELECTRIC    SUPPLY    METERS. 


In  the  discussion  onMr.  Holden's  paper  (read  before  the  Institu- 
tion OF  Electrical  Engineers  in  Birmingham  on  November  12th, 
1913— for  abstract  see  Electrical  Review,  page  810),  Mb.  R.  A. 
Chattock  said  he  thought  that  it  was  quite  time  that  the  speci- 
fication should  be  revised  and  brought  up  to  date,  but  he  did  not 
agree  that  frequent  revision  of  the  specification  should  be  neces- 
sary, once  every  five  years  being  quite  sufiicient.  The  only  feasible 
way  of  ensuring  that  the  best  materials  and  workmanship  were 
used  was  to  require  a  long  period  of  guarantee.  The  specification 
required  one  year's  guarantee  only  for  accuracy,  and  three  years 
for  defective  material  and  workmanship.  Five  years  should  be  the 
period  required  under  all  these  heads,  and  if  this  was  insisted  upon 
it  would  ensure  that  the  makers  put  the  best  materials  and  work- 
manship into  their  goods.  Defects  in  meters  very  often  showed  up 
two  or  three  years  after  they  had  been  put  :  to  work.  The  con- 
sumption in  the  pressure  circuit  should  not  exceed  2  watts  per 
100  volts  of  pressure  for  both  A.c.  and  D.c.  meters.  He  agreed  that 
the  stipulation  as  to  accuracy  was  too  clumsy  for  ordinary  use. 
An  accuracy  of  within  2  per  cent,  up  or  down  from  full  load  to  one- 
twentieth  load  for  meters  of  10  amperes  capacity  and  upwards, 
and  from  full  load  to  one-tenth  load  for  meters  below  10  amperes 
capacity,  should  meet  the  case  satisfactorily.  Meters  should  be 
accurate  within  2  per  cent,  up  or  down  for  any  power  factor  between 
unity'and  0  25,  and  this  should  be  the  total  allowable  inaccuracy 
from  whatever  cause. 

Mr.  Fawssett  agreed  that  the  size  specified  for  labels  was 
too  small ;  3  in.  by  i  was  a  much  better  size,  the  holes  being  I  in. 
diameter  and  2 1  in.  apart.  Clauses  12  and  13,  if  taken  together, 
would,  in  a  large  power  meter,  require  eight  separate  indices 
besides  testing  ones.  Such  a  number  was  unnecessary,  and  tended 
to  wrong  readings.  The  author's  emendations  to  Clause  1 6  were 
excellent.  The  15  watts  of  the  specification  did  not  apply  to  large 
meters  ;  more  than  that  was  necessary,  and,  moreover,  was  abso- 
lutely insignificant.  The  lower  limit  in  Clause  20  might  be  less, 
and  should  be  made  to  read  as  follows: — "The  error  of  a  meter 
shall  not  exceed  2  per  cent,  between  full  and  twentieth  loads, 
except  that  meters  below  5  amperes  capacity  shall  not  be  required 
to  conform  to  this  below  '25  ampere."  Temperature  errors  were 
the  most  serious  errors  in  many  types  of  meter,  and  the  least  often 
tested  for.  All  A.c.  meters  examined  by  the  speaker  were  fairly 
good  on  this  score,  but  most  d.c.  meters  were  truly  terrible.  A 
reasonably  close  guarantee  for  temperature  would  debar  from  com- 
pliance nine-tenths  of  the  d.c.  meters  in  use  to-day,  but  yet  some- 
thing ought  to  be  done.  He  suggested  that  Clause  28  should  read  : 
"  A  variation  of  10°  F.  above  or  below  the  standard  temperature 
shall  not  cause  an  error  in  respect  of  such  variation  of  more 
than  1  per  cent."  To  include  polyphasr  meters  and  provide 
against  some  of  their  special  sources  of  error,  some  new 
clauses    were    necessary.      He    suggested    something    on    these 
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lines  :  "  A  meter  intended  to  measure  true  power  in  a  polyphase 
circuit  Bhall  be  constructed  on  the  '  two-wattmeter '  principle 
and  shall  not  show  a  greater  divertrencc  than  1  per  cent,  on 
reversinjf  the  direction  of  both  current  and  pressure  in  either  or 
both  elements,  and  no  more  than  .S  per  cent,  change  between  ■". 
polyphase  power  factor  current  leading  and  current  lagging." 
Pressure  transformers  for  use  with  such  meters  must  when  supplied 
within  10  per  cent,  of  their  rated  voltage  and  at  the  correct 
frequency  give  a  ratio  when  loaded  with  the  meters  not  more  than 
i  per  cent,  from  the  correct  ratio.  Under  such  conditions  the  phase 
angle  must  not  exceed  one-tenth  of  a  degree.  Current  trans- 
formers for  use  with  such  meters  must  when  loaded  with  the 
meters,  and  at  the  correct  frequency,  maintain  their  correct  ratio 
to  i\,  full  load  within  1  per  cent,  and  to  J,j  full  load  within 
2  per  cent.,  and  the  phase  angle  should  not  pj:ceed  V  from  full  load 
to  i\;  load,  nor  ranj  more  than  1^  between  full  load  and  .V,  load. 

Dr.  C.  C.  Garrard  said  he  had  found  the  specification  of  the 
greatest  use,  and  Mr.  Holden's  suggestion  that  copies  of  the 
specification  should  be  sent  out  with  tenders  was  excellent,  but  the 
price  of  58.  per  copy  was  prohibitive.  As  regarded  Clause  2,  he 
would  prefer  a  2i-ampere  size  instead  of  a  three-ampere  size  for 
both  D  c.  and  a.c,  as  it  was  exactly  half  the  size  of  the  next 
larger,  and  it  was  very  convenient  to  have  this  exact  relationship. 
The  75-ampere  size  might  well  be  deleted,  and  he  did  not  consider 
it  necessary  to  have  both  a  250-ampere  and  a  3C0-ampere  size. 
An  iron  case  had  the  great  advantage  that  it  magnetically  shielded 
the  interior,  but  it  would  be  bad  to  exclude  all  other  cases, 
for  example,  aluminium  ones  ;  these  had  the  advantage  of 
lightness,  which  was  of  great  importance  in  the  export  trade. 
He  thought  the  word  "  unit  "  was  more  easily  understood  by  the 
general  public  than  the  words  "  kilowatt-hour."  He  strongly 
disagreed  with  the  suggestion  that  manufacturers  should  be 
called  upon  to  guarantee  meters  for  five  years.  A  motor  or  clock 
meter  which  would  work  well  for  one  year  would  certainly,  with 
proper  attention,  last  10  years  or  longer.  A  five  years'  guarantee 
might  mean  a  very  large  expense  to  the  manufacturer  or  a  very 
small  one,  depending  upon  the  care  taken  with  the  meter  and  the 
reasonableness  of  the  user  or  supply  authority,  and  in  the  long  run 
the  manufacturer  would  have  to  cover  himself  by  considerably 
increasing  the  prices.  With  regard  to  current  transformers,  the 
maximum  phase  error  allowed  should  not  exceed  l".  The 
most  serious  blemish  of  the  present  specification  was  Clause  18, 
which  fixed  the  insulation  test.  The  clause  as  altered  to  his  sug- 
gestion would  be:  "The  insulation  resistance  between  all  the 
electric  circuits  ....  and  the  case  should  be  tested  by  the  appli- 
cation of  2,000  volts  (r.m.s  )  alternating-current  pressure,  having  a 
sine-wave  shape,  for  a  period  of  15  minutes  without  any  sign  of 
breakdown."  The  corresponding  test  pressure  between  the  main 
circuit  and  the  pressure  circuit  to  be  500  volts  A.c. 

Dr.  G.  Kapp  pointed  out  that  there  was  a  difiference  in  the  work- 
ing conditions  between  a  meter  tested  in  the  laboratory  and  the 
same  meter  in  regular  service  at  a  customer's  premises.  This 
difference  was  recognised  by  the  German  rules,  which  allowed  a 
greater  error  in  the  latter  case.  In  the  standard  specification  it 
was  not  stated  whether  the  permissible  error  referred  to  laboratory 
tests  or  to  the  commercial  use  of  meters.  The  important  point  was 
the  performance  of  the  meter  in  actual  service  ;  for  this  reason 
meters  should  be  tested  in  sifv^  and  in  view  of  the  disturbing 
influences,  such  as  temperature  variation,  vibration,  moisture,  &c., 
to  which  meters  might  be  subjected  when  in  commercial  use,  it 
would  be  right  to  have  two  scales  of  permissible  percentage  error. 

Mr.  Taylor  said  that  in  the  case  of  generator  meters  the  points 
to  be  guarded  against  were  errors  introduced  by  the  loads  on  the 
three-phase  not  being  equally  in  balance,  also  those  due  to  the 
varying  power  factors  of  the  load.  In  the  case  of  instruments  on 
the  feeders,!  there  was  the  error  introduced  by  the  insertion  of 
relays,  ammeters,  power-factor  indicators  and  occasionally  "  trip  " 
coils  in  the  secondary  circuit  of  the  current  transformers.  This 
changed  the  ratio  of  the  transformer,  and  thereby  introduced 
errors.     He  offered  clauses  covering  these  points. 

Mr.  A.  E.  Jepson  said  with  regard  to  Clause  2  that  if  the  2]. 
ampere  size  was  made  standard  for  single-phase  meters,  it  should 
be  made  standard  for  D.c.  meters  also.  The  75-ampere  size  should 
stand,  for  on  a  200- volt  DC.  circuit  this  equalled  15  K\v.,  which  was  a 
very  handy  size,  and  on  a  three-phase  circuit,  with  a  line  voltage  of 
about  400  volts  it  was  approximately  equal  to  50  k.v.a..  which  was 
also  a  convenient  size.  The  author's  statement  that  cases  of  soft 
metal  or  sheet  jointed  together  were  not  used  on  the  highest  class  of 
meters  would  be  hard  to  uphold.  Aluminium  cases  had  been  found 
to  withstand  all  sorts  of  climates  and  conditions  of  humidity,  and, 
when  pressed  in  one  piece,  were  quite  strong  enough  for  the 
ordinary  usage  which  meters  were  subjected  to.  A  cast-iron  cover 
was  likely  to  give  a  false  sense  of  security.  Clause  10  might  very 
well  be  entirely  deleted,  for  customers  required  various  particulars 
to  be  contained  on  their  labels,  Riveting  the  labels  on  the  covers 
was  not  quite  satisfactory,  as  many  Corporations  were  averse  to 
breaking  seals  on  meters  until  the  guarantee  period  was  past.  The 
ordinary  slow-moving  roller  type  of  cyclometer  dial  was  in  consider- 
able demand,  particularly  by  the  smaller  Corporations.  The  expression 
"unit"  was  better  than  "  kilowatt- hour."  In  the  case  of  very 
large  meters,  the  last  dial  often  read  in  tens,  or  even  hundreds,  of 
units,  and  the  alteration  to  the  clause  might  have  included  sizes 
above  200  units  per  hour. 

Clause  10  was  not  very  applicable  to  large  meters,  particularly 
of  the  shunted  type,  for  the  loss  considerably  exceeded  15  watts. 
Meters  of  the  commutator  type  required  at  least  1  volt  drop,  and 
if  a  maximum  of  075  of  a  volt  were  specified,  radical  alterations 
would  have  to  be  made  to  the  design  of  meters  of  this  type.  In 
the  case  of  shunted  clock-type  meters,  at  least  0'2  of  a  volt  was 
required.    With  regard  to  the  consumption  of  energy  allowed,  a 


distinction  nbould  Yte  made  between  a.c.  &nd  o.c.  metera,  anu  it 
would  probably  be  better  to  Btat«  the  watts  lost  per  ]fi*>  ▼olta  instead 
of  taking  tho  figure  of  7  watts  for  a  mazimnin  '.'.  Its. 

Mr.  S.  .Jam Ks  said  there  was  a  decided  adrantag'  ni^amudl 

number  of  standard  sizes  from  every  point  of  view.  American 
standards  differed  from  German,  and  both  differed  from  the  British 
standard  specification.  All  were  to  be  obtained  in  this  coiintrf, 
and  there  were  at  leaat  JO  eo-called  standards  to  be    '  "  fjelow 

loO   amperes.      \    2i-ampere    meter   was    to   be    { .  to   a 

:^-ampere,  at  any  rate  for  a.c.  meter?,  becanse  a  standard  set  of 
gears  to  fit  2^,  5  and  lOampere  meters  all  running  at  standard 
speed,  would  aleo  fit  25.  50  and  100-ampere  meters  with  no  altera- 
tion but  a  change  of  dial.  A  7.'-ampere  meter  was  qaite  nnneces- 
sary,  and  so  were  the  150.ampere  and  250-ampere  meters.  The 
three-terminal  connection  was  out  of  date.  The  second 
part  of  Clause  6  should  be  altered  to  read  :  "  Watt-hour  meters, 
or  meters  .  aving  a  pressure-eircnit,  shall  have  the  terminals 
adapted  for  both  the  mains  to  pass  through  the  meter. "  This 
would  prevent  the  meter  being  tampered  with,  and  render  a  joint 
on  to  the  main  unnecessary.  A  uniform  method  of  connection 
would  be  an  advantage.  A  label  marked  with  the  number  of 
revolutions  of  the  rotor  in  registering  one  unit  was  to  be  preferred. 
Clause  2^  specified  a  test  difficult  to  carry  out  Batisfactorily,  and 
the  following  was  more  practical  :  "  The  meter  shall  not  be  injured, 
and  its  accuracy  shall  not  be  permanently  impaired  by  direct  con- 
nection across  the  mains  through  a  fuse  of  double  the  rated 
capacity  to  the  meter."  This  test  approached  more  nearly  to 
service  conditions  than  the  specification  test. 

Mr.  C.  M.  Shavf  said  that  having  had  the  benefit  of  inreeti- 
gating  many  of  the  finest  organisations  in  America,  he  was 
particularly  impressed  with  their  superior  methods  of  maintaining 
meters  after  purchase,  which  was  more  important  than  qaib- 
ling  about  refinement  of  design.  All  seemt'i  to  work  on 
common  lines  without  duplication,  end  this  was  due  in  a 
large  measure  to  their  adopting  a  meter  code.  The  develop- 
ment of  the  code  was  placed  in  the  hands  of  the  Elec- 
trical Testing  Laboratories  of  New  York,  and  many  associations 
joined  hands  for  the  further  development  of  the  code.  An  active 
and  representative  Committee  of  operat'ng  engineer?,  and  repre- 
sentatives of  makers  and  testing  institutions  had  the  duty  of  con- 
sidering developments  in  all  branches  of  meter  practice,  and  a 
report  was  presented  by  a  chairman  to  the  various  bodies  each  year. 
Any  improvements,  after  general  approval,  were  incorporated  in  the 
code,  thus  bringing  it  up  to  date  each  year. 

Mr.  J.  W.  Melsoji  said  that  in  view  of  the  importance  of  large 
meters  he  hoped  that  any  revision  would  not  limit  the  size  to 
500  amperes,  but  would  include  ail  "  Consumers'  Electric  Supply 
Meters."  While  cast-iron  or  preseed-steel  caees  were  apparently 
quite  satisfactory  for  small  meter?,  he  did  not  think  they  would 
do  for  large  ones.  With  a  short-circuit  current  such  a  case  would 
be  liable  to  become  permanently  magnetised  and  to  make  large 
errors  in  the  subsequent  meter  readings.  Mr.  Holdens  proposal  to 
connect  cables  for  currents  up  to  '>iO  amperes  by  means  of  two 
screws  clamping  the  cable  into  a  hole  was  somewhat  revolutionary. 
The  suitability  of  such  a  type  of  connection  for  large  cables 
should,  be  very  carefully  considered.  The  LE.E.  Wiring  Rules  provided 
that  all  cables  larger  than  TjlS  must  be  soldered  to  proper  lugs  for 
connection.  Meter  makers,  almost  without  exception,  provided  for 
500-ampere  meters,  either  soldering  sockets  or  tlat  surfaces  to 
which  copper  strip  could  be  bolted.  The  question  of  connections 
was  of  the  greatest  importance,  and  the  meter  specification  in  this 
respect  should  be  considered  in  conjunction  with  the  Wiring  Rules 
Committee,  and  with  reference  to  any  existing  specification  such 
as  for  ammeters  and  voltmeters,  so  that  substantially  the  same  type 
of  connections  might  be  allowed  for  all  classes  of  apparatus  used 
in  a  permanent  installation. 


New  Electrical    Ironworks. — It  is  reported  that  the 

owner  of  the  Ulefas  Ironworks  in  Norway,  Chamberlain  S.  \V, 
I'appelen,  has  been  granted  a  concession  for  the  erection  of  a  large 
electrical  ironworks  for  the  smelting  of  iron  ore.  The  new  estab- 
lishment will  be  erected  on  the  same  property  hs  the  present  iron- 
works. In  the  concession  is  also  included  permission  for  the 
transmission  of  the  necessary  electrical  energy,  which  is  to 
be  derived  from  some  waterfalls  in  the  neighbourhood,  which  are 
now  being  harnessed.  The  Ulefas  Ironworks  is  one  of  the  ancient 
Norwegian  work?  of  the  eighteenth  century,  which  were  all  laid 
down  aoout  1870,  with  one  exception.  The  works  has  now. 
however,  been  in  operation  for  some  years,  and  an  exjvrimental 
electrical  plant  has  been  installed,  which  turned  out  300  tons  of 
electrical  pig-iron  in  1".'12.  The  results  have  been  so  satisfactoiy, 
that  the  owner  has  now  decided  on  starting  electrical  smelting  of 
iron  ore  on  a  large  scale.  The  process  employed  is  a  Norwegian 
process,  which  is  also  used  at  the  Tinfos  Electrical  Ironworks. 

Radium  Therapeutics.— Excellent  progress   is  being 

made  at  the  Cancer  Hospital,  London,  in  the  application  of  radium 
to  the  alleviation,  if  not  the  cure,  of  cancer  and  allied  diseases. 
In  some  cases  complete  cures  appear  to  h.-we  been  effected,  while  in 
others  the  morbid  growths  have  been  so  greatly  reduced  that 
successful  sur.Tical  operations  have  been  rendered  possible.  A 
special  department,  in  the  charge  of  an  expert  physicist,  has  been 
equipped  with  the  most  delicate  apparatus  for  research  in  connec- 
tion with  radium  and  the  Riintgen  rays  ;  in  this  laboratory  it  is 
possible  to  measure  one-millicnth  of  a  milligram  of  radium,  and  to 
detect  the  presence  of  1/10^'  milligram  in  wa'er. 
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New  American  Tariff. 

TnK  Board  of  Trade  have  now  issued  in  Blue  Book  form  a  complete 
copy  of  the  new  tariff  as  siirned  by  the  President  of  the  United 
States  on  October  lird.  The  rates  on  electrical  and  similar  goods 
under  the  new  tariff  are  e:iven  beJow  ;  for  further  information  and 
for  details  of  the  rates  under  the  existing  tariff,  which,  by  reason 
of  extensive  re-casting,  cannot  be  tabulated  satisfactorily,  readers 
should  see  the  Blue  Book  itself,  which  may  be  obtained  from 
Messrs.  Wyman  &  Sons,  Fetter  Lane,  E.G.,  at  a  cost  of  Is,  Id.  The 
rates  previously  proposed  were  considerably  modified  immediately 
prior  to  the  passing  of  the  Act. 

Mica,  unmanufactured  : 

Valued  at  not  more  than  15  cents  per  lb.  ...  4  cts  per  lb. 

Valued  at  more  than  15  cents  per  lb 25  %  ad.  val. 

Mica  cut,   splittings,    built-up  mica,  and  manu- 
factures of   mica  or  of  which   mica  is   chief 

value  

Mica,  ground     ... 

Electrodes    for   electric  furnaces,  electrolytic  and 
battery  purposes,  brushes,  plates  and  disks     ... 
Carbon  manufactures  not  specially  naentioned 
Carbons   for  electric    lighting,   wholly  or    partly 
finished  : 

Made  entirely  from  petroleum  coke        15  c.  per  100  ft 

If    composed   chiefly    of   lamp-black    or    retort 
carbon 
Carbons  for  tlaming  arc  lamps  not  provided  for     ... 
Carbon  pots,  porous,  for  electric  batteries  ... 
Structural  iron  or  steel 
Ball  bearings,  ..Vic. 
Iron  or  steel  wire 
Telegraph,  telephone   and   other  wires   and  cables 

composed   of    metal    and   rubber,   or  of    metal, 

rubber  and  other  materials 

Galvanised  iron  wire    ... 

Castings  of  iron  or  stetel  not  made  up  

Wheels  for  railway  purposes... 

Steam  engines  ... 

Other  machinery  and  other  metal  manufactures  not 

elsewhere  specified  in  the  tariff     ... 
Telegraph,  ko.,  posts,  trolley  poles,  kc,  if  wood     ... 

Asbestos  manufactures  

India-rubber      manufactures     (except     druggists' 

sundries)        ...         ...         

India-rubber  manufactures,  vulcanised        

Earthenware  and  crockery  ware  : 

Plain 

Painted,  decorated,  <fcc 

China  and  porcelain  ware  : 

Plain 

Painted,  decorated,  &c.         ...         ...         

Incandescent  electric  light  bulbs  and  lamps  with 

or  without  filaments  

Glass  manufactures  not  specially  mentioned 
Marble  manufactured  ... 

The  following  are  free  of  duty  :  Unmanufactured  asbestos  ;  crude 
rubber  ;  asphalte  ;  scientific  instruments  ;  plumbago  ;  railway  bars, 
T  rails  and  punched  iron  or  steel  flat  rails. 
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30 
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15 

11 

10 

/o 

11 

35 
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11 

15  % 


15% 
1--% 
10% 
20% 
15% 

20% 
10% 
10% 

10% 

25   /o 

35% 
40% 

50% 
5.0  % 

30  % 
30% 
45% 


NEW    PATENTS    APPLIED    FOR,    1913. 

(NOT  YET   PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Mkssus.  W.  P.  Thompson  &  Co  , 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool  and  Bradford,  to  whom  all  inquiries  should  be  addressed. 

24,!Jo.5.     "  Eli-ctric    target."      P.    ElphiCk.     Noviiiibcr    3rd. 

24,!)C3  "  Eloetric-bcU  signalling  for  r;ii!\vay  purposes."  F.  R.ivuoLI.D. 
November    3rd. 

24,960.  "  Electric  alarm  to  audibly  indicate  the  movement  of  marine 
engines  in  a  direction  contrary  to  that  shown  upon  the  telegraph  dial." 
F.    S.    DLB.4SII.      November   3rd.      (Complete.) 

25,018.  "  Electric  railway-signalling  and  means  therefor."  .Siemens  Bkos. 
&  Co.,   Ltd.,   and  J.   Boot.     November  3rd.      (Complete.) 

25,023.  "  Portable  electric  lamps."  M.  H.  Feilmann,  A.  E.  Tuunii.\.m, 
C.   R.   Noble,  and  S.   H.  G.   STtAul.     November  3rd. 

25,040.  "  Electrical  regulating  devices."  .\.  G.  Bi.oxam.  November  3rd. 
(Firm   of   Robert   Boschm,   Germany.)      (Complete.) 

25,002.  "  Signalling-apparatus."  E.  C.  R.  Mauks,  November  3rd.  (Mea.l 
Electric  Signal  Co.,   United  States.)     (Complete.) 

25.072.  "  .\rrangement  and  connections  of  swilch-gear  ami  switches  there- 
for." SiE.viENS  Buos.  Dynamo  Works,  Ltd.,  C.  A.  B.  D.  Koetti;en,  and 
R.  A.   R.   Boi.TON.     November  3rd. 

25.073.  "  .Arrangements  for  connecting  two  electrical  sources  in  par.allel." 
SiEMENS-SciiuCKEUTUERKE  G.ni.b.IL  November  3ril.  (Convention  dale,  June 
7th,   1913,   Germany.)     (Complete.) 

25,077.  "  Type  line-casling  machines."  H.  Wade.  No\emljer  3rd.  (Electric 
Compositor   Co.,    United    .States.)      (Complete.) 

25,085.  "  Telescopic  radio-telegraphic  masts."  T.  D.  Smith.  November  3rd. 
(Complete.) 

25,093.     "  Electric    lamps."      U.    J.    Wh.i.iamS.      November   4lh. 

25,107.  "  Mc-lcr  applicable  to  ihe  measurement  of  eleelric.nl  energy  and 
also  to  the  measurement  of  electrical  power."     P.  C.   Feknando.     November  4lh. 

25,129.  "  Electrically-operated  system  of  and  apparatus  for  automatic  track 
signalling  on   railways."     E.   W.   BoTTLE.     November  4th, 


25.140.  "  I'lleclric  circuit  controller."  Westinchoisf,  Brake  Co,,  Ltd.,  and 
i;.   11.   Peter.     November  4111. 

25.141.  "  Electrical  connectors  for  electro-medical  apparatus."  Siemkn.s 
Bros.  ,t  Co.,  Ltd.  November  4th,  (Siemens  &  Halske  Akt.  Ges.,  Germany.) 
(Complete.) 

25,14L  "  Production  of  alkili  melal  alloys  by  the  electrolysis  of  alkali 
hydroxide  in  the  molten  stale  and  (lie  oblainment  therefrom  of  alkali  metals 
and   alkali   metal  compounds."     E.   A.   Ashcroft.     November  4th.     (Complete.) 

25.103.  "  .\utonialic  regulating-devices  for  electric  distriljuling  systems." 
HRnisH  'J'momson-Hoi  STON  Co..  Ltd.,  .and  C.  M.  Jones.  November  4th. 
il)i\idrd   Application   on   25,286/12.      May   .3rd.)     (Complete.) 

25.104.  "  Systems  of  and  apparatus  for  control  of  electric  motors  on  traction 
systems,    trains,   and    the   like."     R.    F.    BaekloChek.      November   4th. 

25,171.     "  Electric    furnaces."     F.    T.    Snyder.     November   4lh.  (Complete.) 

25.179.  "  Process  of  welding  rails  or  the  like,  and  apparatus  to  be  used 
durein."  111.  Goi.DSC iiMiuT  Akt.  Ges.  November  4th.  (Convention  date, 
December    ]9th,    1912,    Germany.)      (Com))lete.) 

25.180.  "  Welding  rails  and  other  fixed  constructional  parts."  Til.  Gold- 
SCHMIDT  Akt.  Ges.  November  4th.  (Convention  d.tte,  March  28th,  1913, 
Germany.)     (Complete.) 

25,184.  "  Electric  clocks,"  Nf-HNES  Manueacturinc  Co..  Ltd.,  and  C.  C. 
CiiAPM\N.      November    4th. 

25,208.  "  Incandescent  electric  l.-imp-holders  of  the  bayonet  socket  type." 
S.    Morris  and  ^^■.  T.   CkitciiEr.     November  5th.     (Complete.) 

25,210.     "  Miner's  electric  safety  lamps."     J.  G,   Patterson.     November  5th. 

25,236.  "  Pneumatic  electric  current  limiting  apparatus."  T.  DE  Olazabai 
V  Eui.ATE.  November  5th,  (Convention  date,  January  25th,  1913,  France.) 
(Complete.) 

25,247.     "  Telephones."     C.    F.    Kilear.      November   5th. 

25,257.  "  Means  for  suspending  secondary  battery  plates."  H.  Leitneu. 
November  5lli. 

25,274.  "  Ivlrctrieal  proleclive  systems."  E,  G.  Waters.  November  5th. 
(Addition  to  26,901/12.) 

25,283.     "  Telephone    systems."      J.    Savin.      November    5th. 

25,292.  "  Transmission  of  power  to  the  driving  axles  of  motor-vehicles  .and 
the   like."     J.   G.    P.   TilOMAS.     November  5th. 

25,310.  "  .Securing-devices  for  incandescent  electric  lamps."  B.  Griffiths. 
November  Cth. 

25,327.     "  Mutiplex   telegraphy."     E.    D.   Gather.^    November   6th. 

25,335.     "  Earthing   and   bonding  clip."     J.    H.   Powell.     November   6th. 

25.302.  "  Tubing  for  conduction  and  insulation  purposes  and  method  and 
machine   for  making  the  same."     P.   Menzel.     November  6lh.     (Complete.) 

25.303.  "  Electrical  conduit  systems."  M.  Railino  .and  T.  Taylor.  Novem- 
ber  6th. 

25,385.  "  Electric  storage  batteries."  G.  Inrig  and  G.  J.  Mills.  November 
0th. 

25,415.  "  Electrolytic  cells."  H.  C.  Jenkins,  H.  F.  Pattinson  and  R. 
\\'ELLESLEY.      November   6th. 

25,434.  "  Wave-detectors  for  radio-telegraphy  and  telephony."  F.  P.  W. 
.'\llen.     November   7th. 

25,437.  "  Device  for  recording  or  counting  telephone  calls."  A.  R.  Denbigh. 
November   7th. 

25.404.  "  Collector  brusli-holders  for  electrical  apparatus."  W.  Christie. 
November  7th.  (Galvani.sche  Metall-Papier  Fabrik  Akt.  Ges.,  Germany.) 
(Complete.) 

25.405.  "  Collector  brushes  for  electrical  apparatus."  W.  CliRlSTlE. 
November  7th.  (G.ilvanisehe  Metall-Papier  Fabrik  Akt.  Ges.,  Germany.) 
(Complete.) 

25,473.  "  Generation  and  control  of  electricity,  for  lighting  trains  and  other 
vehicles."     CiAVAN    Inrio,    Ltd.,   and   G.    Inrio.      November   7th. 

25,477.  "  Electrical  switches  or  circuit-breakers."  F.  B.  Holt  and  H.  Smith. 
November  7th. 

25,479.  "  Cooling  arrangements  for  electric  locomotives."  SiemenS-Scirc- 
kkrtwerke  G.m.b.H.  November  7th.  (Convention  date.  May  26th,  1913, 
Germany.)      (Complete.) 

25,484.  "  X-ray  apparatus."  R.  S.  Wright  and  E.  E.  BurnSide.  November 
7lh. 

25,.503.  "  .Apparatus  for  effecting  the  sterilization  of  w.iter  or  other  liquid 
by   ozonation."   E.   L.   Joseph.     November   7th. 

25, .500.  "  Mariner's  comp.iss."  E.  Farkas.  V.  R.  \-ON  Klarwill,  G.  R. 
VON  Klarwill,  and  .S.  Sgheer.  November  7th.  (Convention  d.ite,  November 
7ih,    1912,   Austria.)     (Complete.) 

25, .531.     "  Sparking-plugs      construction      for      internal-combustion      engines." 

E.  A.    H.    DE    PooRTER.      November   7th.      (Complete.) 

25,544.  "  Fittings  for  electrical  conduit  systems."  D.  L.  J.  BroadBENT. 
November   8th. 

25,569.     "  Safety   electric  ceiling  rose."     H.   G.   Foster.     November  8th. 

25,586.  "  Electrical  candle-lamps."  A.  E.  \\'atson  and  A'eritvS,  Ltd., 
November   8lh.      (Complete.) 

25,591.     "  Duplex  and  like  telegraphy."     Eastern  Telegraph  Co.,  Ltd.,   and 

F.  Ryan.     November  8th.     (Complete.) 

25.598.  "  Leakage  protective  devices  for  alternating-current  distribution 
sNstems."  British  Thomson-Holston  Co.,  Ltd.,  and  E.  B.  Wedmore. 
November  8th. 

25.599.  "  Manuf.iclure  of  electric  contacts."  British  Thomsov-Hoiston 
Co.,   Ltd.,   November  8th.     (General   Electric  Co.,   United  States.)     (Complete.) 

25,601.  "  Electrical  wiring  circuits  for  motor  cars."  H.  Salsbi'RV. 
November  8th. 

25,607.  "  Plates  or  electrodes  for  secondary  batteries."  E.  H.  NayLor. 
Novembei-  8th. 

25,612.  "  ^^'ireless  telegr.ipliy."  1.  S.  Winuv  and  R.  Garrett.  November 
8th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  .Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool   and    Bradford;   price,   post   free,   9d.    (in   st(uiips). 


1912. 

Process  for  Preparing  Met.vls  and  Metal  Oxides  in  a  Minutely  Divided 
St.ate.     Dr.   H.   Kast.     19,006.     August    19th. 

Direct  Current  Dynamos  and  Motors.  E.  K.  Freeman.  21,415.  September 
20lh.  -  ^      ^ 

Glow  Lamps  Radiator  for  Cooking  or  other  Heating  Pi:rposis.  G.  L. 
Dulerln'   and   C.    Jacquel.      23,748.      October    17th. 

Pocket  IClectkicil  Lamp  Sk.nalling  .Nppar.vtls.  H.  Neuburgcr.  23,887. 
October   19th. 

Mevns  for  Indicating  when  the  Flow  of  Cirrent  in  an  Electric  Circuit 
is  Interrupted  or  Varied.  A.  F.  Berry.  23,940.  October  19th.  (Cognate 
/\l)plicali<)n    27,534/12.) 

Machines  Suitable  for  Coating  \\'ires.  Threads,  Strips,  or  the  Like  with 
Lubricating  or  other  Substance  in  Lujuid  F-^rm.  British  Thomson- 
Houston  Co.   (General   Electric  Co.)     24,058.     October  21st. 
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Ix  the  paper  read  by  'Sir.  J.  W.  .Jackson  before  the  Xew- 
castle  Local  Section  of  the  Institntion  of  Electrical 
Engineers,  we  find  much  of  interest,  if  not  of  novelty  ;  but 
even  though  Mr.  .Jackson's  paper  is  belated,  there  is 
still  very  good  reason  for  it  to  have  been  written. 
We  refer  more  especially  to  what  he  has  to  say  on  the 
combustion  of  bituminous  fuels,  a  subject  to  which  we 
have  allotted  very  considerable  space  in  these  columns  for 
at  least  20  years,  for  a  casual  reference  to  our  back  numbers 
shows,  among  many  other  references,  that  the  subject  was 
dealt  with  on  September  15th,  1893,  September  19th, 
1895,  August  5th,  19th  and  26th  of  1898,  August  30th, 
1901,  .January  2nd,  1903,  February  3rd  and  17th,  1905, 
January  19th,  1906,  and  February  23rd,  1906.  In  these 
and  many  other  articles  and  paragraphs,  much  of  what  ig 
now  advanced  by  Mr.  .Jackson  has  been  dealt  with 
thoroughly  and  in  detail.  "We  have  contended  that  in 
order  to  ensure  good  combustion  of  bituminous  coal, 
not  only  must  there  be  air  admission  to  the  gases 
direct,  but  such  furnace  forms  as  shall  secure  that  the 
air  is  thoroughly  mixed  with  those  gases,  and  that  such 
admixture  must  obtain  before  the  gases  are  cooled  seriously 
by  contact  with  boiler  surfaces.  The  necessity  of  tempera- 
ture conservation  has  been  insisted  upon,  and  the  use  of  pro- 
tective guards,  linings,  arches,  &c.,  of  refractory  material  to 
prevent  heat  loss  and  to  store  and  give  out  heat,  so  as  to 
minimise  temperature  fluctuation  and  provide  a  heat  store 
to  meet  sudden  outpourings  of  gas  from  freshly  stoked  coal. 
The  action  of  the  mechanical  stoker  has  been  explained, 
and  the  faults  of  the  once  too  common  form  of  furnace 
of  the  water-tube  boiler,  as  well  as  the  possibilities  of  the 
water-tube  boiler  in  the  way  of  its  applicability  to 
sound  forms  of  furnace,  have  been  pointed  out.  The 
use  of  violet-blue  glass  has  been  explained  in  respect 
of  flame  intensity  determination.  Thus  for  over  20  years 
we  have  pursued  this  subject.  "What  we  said  so  long  ago, 
Mr.  Jackson  is  saying  to-day,  and  h^  states  that  the 
principles  all  along  advocated  by  us  are  now  being  more 
and  more  appreciated.  This  is  well,  so  far  as  it  goes,  bub 
is  it  not  a  pity  that  in  so  important  a  matter  as  fuel 
combustion  it  should  require  so  very  many  years  for 
"  trained "  engineers  to  awaken  to  the  elementary  prin- 
ciples of  combustion  and  the  means  by  which  such  principles 
should  be  carried  out  in  practice  ? 

Fifty  years  ago  Eoscoe  and  other  lecturers  on  chemistry 
were  showing  how  a  spiral  of  platinum  wire  could  be  placed 
about  the  flame  of  a  hydrocarbon  candle  so  as  to  cause  its 
rapid  extinction.  Yet  this  simple  demonstration  of  the 
need  for  high  temperature  in  burning  hydrocarbon  gases 
appears  only  to  have  been  regarded  as  a  curious  phenomenon 
without  practical  value,   for  who   wants    to    buy    costly 
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platinum  spirals  \Ylien  a  tin  cone  will  put  out  any  candle 
more  promptly  ?  And  so  the  tin  cone,  in  the  shape  of 
water-cooled  plates,  has  been  used  to  extinguish  bituminous 
coal  flames,  and  is  still  so  used,  and  the  recognition  of 
proper  methods  is  still  so  rare  that  it  is  referred  to 
by  Mr.  Jackson,  who,  at  the  foot  of  our  page  780,  uses 
words  which  are  somewhere  to  be  found  in  our  columns 
since  the  year  1903.  Search  would  doubtless  discover 
them. 

Even  Mr.  Jackson  is  apparently  somewhat  vague  as  to 
furnace  forms  to-day,  for  he  speaks  of  the  space  between  the 
grate  and  the  tubes  of  the  water-tube  boiler  having  been  too 
little  15  years  ago.  The  trouble  with  the  common  setting 
that  he  is  referring  to  was  not  so  much  the  height  as  the  fact 
that  the  gases  rose  vertically  from  the  grate  and  ascended 
directly  between  the  cold  tubes — the  platinum  spiral  of  the 
lecture  room.  How,  in  such  a  furnace,  could  the  gases  be 
mixed  with  air  ? 

Perfect  combustion  of  bituminous  coal  gas  may  easily 
be  secured  by  the  use  of  a  very  long  brick -lined  furnace 
tube.  Given  an  initially  correct  air  admission,  it  is  only 
a  matter  of  sufficient  length  for  every  molecule  of  gas  to 
meet  its  atoms  of  oxygen.  In  practice,  abnormally  long 
tubes  of  this  order  are  not  used.  Practice  adds  a  surplus  of 
oxygen,  and  so  far  introduces  the  evil  of  a  lower  tempera- 
ture, but  it  also  ensures  that  each  molecule  of  gas  shall  have 
a  chance  of  meeting  some  atom  of  oxygen  within  a  shorter 
path  of  travel.  But  practice  has  employed  cold  pathways, 
and  these  have  been  the  most  grievous  error  in  boiler 
practice.  Mechanical  engineers  who  have  studied  the 
question  have  been  unable  to  make  their  voices  heard,  for 
steam  production  has  for  25  years  been  largely  in  the  hands 
of  men  who  were  neither  steam  engineers  nor  furnace 
experts. 

Of  all  the  stations  in  London  10  years  ago,  we  can 
call  to  mind  only  one  in  which  bituminous  coal  com- 
bustion received  any  attention.  We  hardly  need  say  that 
we  refer  to  Kensington. 

Finally,  we  may  refer  to  the  suggested  reduction  to  200°  F. 
of  the  furnace  gas  in  order  to  allow  of  the  latent  heat  of 
the  steam,  formed  by  the  hydrogen,  being  recovered.  When 
platinum  is  as  cheap  as  copper,  this  may  be  done,  but  Mr. 
Jackson  is  suggesting  a  sulphuric  acid  bath  for,  presumably, 
steel  boiler  tubes.  Has  not  INIr.  Jackson  ever  seen  an 
economiser  fed  with  cold  water,  the  lower  ends  of  the  pipes 
for  about  18  in.  being  eaten  away  by  this  acid  as  the  result 
of  too  cold  a  feed  ?  Until  sulphur  can  be  otherwise 
eliminated,  it  will  not  be  practicable  to  recover  the  said 
latent  heat. 


From  our  list  of  Stock  Exchange  quota- 
the  Press        tions,    it  may  have   been   observed   that 

the  price  of  Renter's  shares  has  not 
wholly  recovered  the  fall  which  followed  the  issue,  and 
withdrawal,  of  the  Agency's  unfortunate  circulars  to  the  Press 
a  month  or  so  ago.  Certain  of  the  daily  papers  adopted  an 
attitude  of  outraged  virtue,  and  rather  pompously  paraded 
their  zeal  for  the  purity,  the  prestige  of  the  Press.  The 
sonority  of  the  demonstration  seemed  sufficiently  swelling  to 
arouse  mild  surprise  in  the  non-expert  in  these  matters,  who 
probably  wondered  what  it  all  meant.  The  cynic  perhaps 
had  some  excuse  for  his  mistaken  impression  that  the 
incident  resembled  the  drum-banging  which  drowned  the 
howls  of  the  victims  at  the  quack  dentist's  public  per- 
formances. Others  who  are  engaged  in  journalism,  and  who 
are  equally  concerned  for  its  prestige — even  if  they  prate 
about  it  less  lustily — trusted  that  the  incident  might  be 
provocative  of  needed  reforms  in  certain  departments  of  the 
newspaper  world.  Up  to  the  present  the  reforms,  if  they 
have  been  made,  have  received  much  less  advertisement  than 
might  have  been  expected  after  the  righteous  outbursts 
mentioned  above. 

Most  of  the  financial  papers  frankly  admit  making  a  charge 
for  the  quotation  of  securities  in  which  there  is  no  official 


quotation  and  no  free  market.  On  the  face  of  it,  this 
candour  might  appear  to  disarm  criticism.  Most  share- 
holders like  to  see  some  regular  quotations  for  their  stocks 
and  shares.  They  might  themselves  demand  that  the  board 
should  pay,  say,  100  guineas  per  annum,  to  this  end,  if  the 
papers  considered  that  the  shares  were  of  insufficient  general 
interest  to  justify  daily  lineage  being  devoted  to  their 
gratuitous  quotation.  And  if  the  Press  were  to  indicate 
which  were  the  quotations  recorded  as  a  matter  of  course, 
and  which  were  paid  for  as  a  matter  of  expediency  or  adver- 
tisement, little  could  be  said  against  the  practice.  A  list 
of  Stock  Exchange  prices,  however,  may  be  fairly  regarded 
as  on  a  par  with  Editorial  news,  and  the  inclusion  amongst 
it  of  a  number  of  paid-for  quotations  is  patently  undesir- 
able. When  it  is  further  inquired  whence  the  prices  will 
in  all  likelihood  be  obtained — and  if  there  is  no  free  market, 
they  must  necessarily  come  from  interested  sources — the 
importance  of  separating  the  two  classes  of  quotations 
becomes  apparent.  One  of  the  financial  papers  puts  a  special 
mark  against  quotations  that  are  charged  for,  and  the 
system  ought  to  be  adopted  by  all  journals  accepting  such 
advertisements. 

The  question  whether  meetings  of  shareholders  should  be 
reported  in  the  Press  without  payment  by  the  companies 
holding  them,  is  unfortunately  no  longer  a  vexed  one. 
Those  who  take  the  attitude  that  only  by  refusal  of  pay- 
ment can  the  newspapers  be  expected  to  publish  independent, 
free  reports  of  meetings  are  in  the  small  minority.  Even  the 
Times  confesses  that  "reports  of  proceedings  under  the 
heading  '  Company  Meetings '  are  inserted  as  advertisements, 
but  care  is  taken  to  ensure  that  thsy  be  trustworthy."  The 
mere  acknowledgment  of  the  fact  that  care  is  taken  to 
ensure  trustworthiness  carries  the  inference  that  the  practice 
might  otherwise  be  conceived  to  conceal  at  least  the  possi- 
bility of  paid-for  suppression  of  unpleasant  details.  ^luch 
food  for  reflection  resides  in  the  conjunction  which  we  have 
taken  the  liberty  of  italicising  in  the  above  quotation. 

These  are  but  two  of  the  ways  in  which  it  may  occur 
to  some  that  the  vaunted  prestige  of  the  Press  can  sink  at 
times  to  something  far  removed  from  the  stars.  The  coinci- 
dence of  favourable  editorial  comment  upon  something  which 
"  happens "  to  fill  a  full  page  of  advertisement  is  no 
novelty.  The  demand  for  free  calls  of  shares,  the  well- 
known  device  of  the  two  editorial  articles,  one  of  which  will 
appear,  the  unabashed  offer  of  publicity  masquerading  as 
honest  editorialism,  the  sale  of  unbiased  opinion  in  order 
that  by  "  obliging  "  some  fount  of  information,  a  scoop  may 
be  effected  when  the  chance  offers — these  and  others  of  the 
same  bastard  brood  of  corruption  are  very  much  alive  in  the 
City  to-day.  It  ought  to  be  impossible  to  have  a  disguised 
puff  inserted  'as  a  piece  of  news  or  comment,  at  a  price. 
It  ought  to  be  impossible  for  any  sort  of  editor  to 
demand  gold  only — notes,  cheques  and  calls  declined — for 
inserting  guileless-looking  paragraphs  that  gild  a  flagrant 
advertisement.  But  these  things  are  all  too  usual,  and  in 
a  large  section  of  the  Press.  The  outsider  may  stumble 
against  them  by  accident,  and  profess  his  disgust,  his  alarm, 
that  such  things  can  be.  He  will  be  met  by  the  initiated 
by  polite  astonishment  at  his  elementary  ignorance.  Cynic- 
ism and  casuistry  pat  him  patronisingly  on  the  back  as 
they  defend  to  their  complete  satisfaction  the  degradation  of 
a  profession  which  will  certainly  never  lack  (newspaper) 
champions  of  its  cherished  honour  and  prestige. 


The  Parsons 


We  illustrate  in  our  pages  this  week 
_  , .  _  the  25,000-KW.  turbo-alternator  recently 
Chicago.  constructed  and  supplied  by  Messrs.  C.  A. 
Parsons  A:  Co.  for  the  Fisk  Street  station 
extension  of  the  Chicago  Commonwealth  Edison  Co.  At  the 
moment  it  is  the  biggest  single-power  unit  ever  constructed, 
and  although  this  may  be  a  fleeting  honour,  in  view  of  the 
fact  that  the  Commonwealth  Co.  also  has  a  30,000-kw.  unit 
on  order,  yet  it  represents  an  achievement  in  turbine  con- 
struction of  which  British  engineers  in  general,  and  the 
makers  in  particular,  have  every  reason  to  be  proud.  While 
Messrs.  Parsons  have  had  more  and  larger  experience  in 
turbine  building  than  any  other  firm,  it  will  be  recognised 


Vol  73.  No.  1,879,  NovEMBKB  28, 1913.]  THE    ELECTRICAL    REVIEW. 


855 


that  80  far  the  opportunities  of  English  firms  for  building 
very  large  land  turbines  have  beon  very  few  indeed,  and  it 
is  therefore  all  the  mote  a  matter  for  congratulation  that 
Messrs.  Parsons  have  been  able  to  hhow  their  ability  to  con- 
struct a  turbo-alternator  which  is,  in  fact,  the  largest  so  far 
built. 

Naturally  the  construction  of  such  a  machine  introduced 
somewhat  new  problems,  which,  however,  have  been  suc- 
cessfully overcome  by  the  constructors,  whose  experience  in 
large  marine  turbine  work,  as  well  as  land  turbines,  is  well- 
known.  It  is  a  matter  for  regret  that  the  conditions  of 
electricity  supply  in  this  country  have  not,  in  the  view  of 
those  most  interested,  favoured  the  adoption  of  really  large 
turbine  units  ;  the  schemes  which  are  maturing  for  railway 
and  municipal  power  stations  contemplate  generating  sets  of 
only  modest  outputs,  and,  indeed,  the  1h,000-kw.  turbine  set 
which  Messrs.  Parsons  are  constructing  for  the  London 
Underground  Railways,  and  the  ir),000-KW.  set  which  is 
being  installed  by  the  Manchester  Corporation,  will 
apparently  be  the  largest  turbo-electric  plants  in  use  here 
for  some  time  to  come. 


Lead. 


The  market  has  hardly  kept  up   the 
degree  of  buoyancy  which  has   been  for 
so  long  associated  with  it,  and  the  feeling  is  bcginnirg  to 
gain  ground  that  the  trade  reaction  in  progress  is  bound 
before  long  to  make  itself  apparent  upon  the  situation  of 
lead.     It  cannot  be    overlooked    that    the   deficiency    in 
supplies  from  Mexico  which  arises  directly  from  the  revolu- 
tionary disturbances  in  that  unfortunate  country,  has  now 
been  felt  in  full  force,  and  that  the  world  has  been  able  to 
get  along  without  Mexican  lead.     The  price  has,  of  course, 
shown   the   stringency   arising  from   the  lack  of   Mexican 
metal,  but  even  this  stringency  is  much  less   than  might 
have  been  expected,  when  it  is  remembered  how  great  stress 
has  been  laid  upon  the  importance  of  the  supplies  coming 
from   that   quarter.     The  fact   seems    to    be    that    other 
countries  have  given   a   little  more  freely,  and  that  with 
trade  receding  the  world  can  get  along  with  rather  less  than 
seemed  likely  to  be  required.     There  is,  at  all  events,  no 
further  talk  of  a  scarcity  akin  to  famine  conditions,  and  it 
may  be  admitted  freely  that  lead  at  considerably  below 
to-day's  figures  would  still  stand  at  a  good  price.     The 
general  situation  of  the  metal  is,  however,  less  favourable, 
and  one  rather  significant  thing  is  that  important  Missouri 
producers  have   recently  been  making  close  inquiries  in  the 
London  market  with  the  object  of  getting  in  touch  with  Londc  n 
conditions,  for  the  purpose  of  selling  lead  here  vhen  the  time 
seemed  to  be  ripe.       So  far  they  do  not  appear  to  have 
done  any  actual  business,  but  quite  a  considerable  deal  was 
proposed  to  leading  interests   here,  and  it  may  even   yet 
mature.      Much,  of  course,  depends  upon  the  tendency  of 
affairs  as  regards  Mexico  and  the  United  States,  but  the 
intention  to  sell  American  lead  in  Europe  should  not  be 
dismissed  as  a  matter  of  slight  importance.     Mexican  lead 
has  come  recently  into  this  country   in   small  quantities, 
nothing  of  any  consequence,  however,  and  all  appearances 
indicate  that  there  will  not  be  any  serious  renewal  of  ship- 
ments for  a  long  time.       The  position  of  the  mines  and 
smelters  is  not  thoroughly  known  here,  owing  to  the  diffi- 
culty of  establishing  communications,  but  as  regards  copper, 
•  it  is  perfectly  clear  that  the   mines  in  many  cases  are  not 
working,  and  that  owing  to  this  the  smelters  are  at  a  stand- 
still.    It  is  fair  to  presume  that  a  somewhat  similar  state 
of  things  prevails  as  regards  the  lead  industry.     Recently 
the  arrivals  of  lead  here  from  abroad  have  been  on  a  more 
liberal  scale,  but  the  position  of  the  market  has  not  been 
seriously  prejudiced,  though   it  would  be  well  to  take  a 
rather  more  moderate  view  of  the  possibilities.     I'he  export 
demand  has  lessened  latterly,  which  is  only  what  is  to  be 
expected  now  that  the  shipping  season  to  the  Baltic  and 
Canada  has  closed,  and  that  in  consequence  the  demand  for 
lead  for  prompt  dispatch  has  subsided,  but  at  the  same  time 
quite  a  fair  demand  exists  for  near  deliveries,  for  English 
consumers  are  but  ill  provided  with  matBrial,  and  there  is  a 
continual  succession  of  small  demands  which  are  required 
for  immediate  despatch,  and  for  which  buyers  have  to  pay 
pretty  high  premiums.     At  the  same  time,  the  premium 
recently  commanded  by  spot  and  near  deliveries  has  bfeen 


too  high  for  complete  gatlBfaction  ■'<  •  '  !•  with  the  posi- 
tion, and  an  abatement  of  thia  ia  to  ia  'i'.=:r';d  as  a  mettin  of 
imparting  a  more  sound  appearance  to  the  market.  The 
outlfxjk  has  certainly  lf>8t  some  of  the  recent  strength,  and 
unless  there  is  to  be  a  fresh  cortailiijent  of  snppliea  in  tome 
at  present  nnexfjected  diroction,  the  probability  is  that 
things  will  gradually  ease  down.  The  market  at  present 
has  a  slopy.y  appearance,  and  it  w.-erns  that  <      " '    .ce  has  been 

shaken  pretty  severely.       Any  raaU-'rially t-d  !*"''  "f 

prices  is  unlikely  now  unlets  there  should  be  fresh  <': 
mtnts  of  an  unfav(»urab!e  nature  as  regards  pre^daction.  for 
consumption  has  managed  to  override  the  Mexican  shortage, 
and  all  conditions  now  are  of  an  easier  character. 


^^  The  report  of  Major   Pringle    to   the 

Forjret  "  ^oard  of  Trade  on  the  Aisgill  disaster 
was  issued  on  Tuesday,  and  bears  ont  the 
views  which  we  expressed  at  the  time  as  to  the  lessons  to  be 
derived  from  the  accident.  The  blame  is  laid  principally 
upon  Driver  Caudle,  whose  excuses  are  brushed  aaide  as 
insufficient  reasons  "  for  his  neglect  of  the  far  more  impor- 
tant duties  of  observation  and  caution." 

The  Inspector  considers  that  there  were  two  sources  of 
fire — burning  gas,  and  live  cinders  from  the  ash-pan — the 
first  of  which  was  successfully  coped  with.  He  again 
strongly  urges  upon  railway  companies  the  desirability  of 
employing  electricity  as  their  standard  illuminant,  and 
while  he  admits  that  the  cost  of  immediate  cxDuversion  of 
the  gas-lighted  vehicles  would  be  t<x)  great,  he  advises  that 
all  new  stock  shall  be  constructed  with  electric  lighting,  and 
all  gas-lighted  stock  on  main  line  and  express  services  shall 
be  replaced  as  early  as  possible,  this  p)olicy  b^-^g  "  in  con- 
sonance with  the  trend  of  general  pracuce  all  over  the 
world,  and  one  which  is  not  impracticable  from  the  point  of 
expense."  Perhaps  Sir  Guy  Granet  will  now  take  steps  to 
inform  himself  correctly  as  to  what  is  being  done  abroad. 

The  Inspector  is  not  yet  prepared  to  recommend  any  of 
the  cab-signalling  systems  that  have  been  experimented  with, 
and  merely  mentions  the  wireless  coLtrol  of  trains  :  he  is, 
of  course,  aware  of  the  successful  working  of  the  system 
developed  by  Mr.  H.  von  Kramer,  which,  in  fact,  is  being 
installed  on  a  section  of  the  Midland  Railway,  and  has  been 
adopted  on  some  German  State  railways,  and  perhaps 
when  further  experience  has  been  gained  he  will  be  able  to 
take  up  a  more  progressive  attitude  in  this  connection. 

In  the  meantime  Major  Pringle  suggests  that  the  train 
stop  in  use  on  the  London  Electric  Railways  shall  be  tried, 
and  if  found  reliable  at  high  speeds,  should  be  adopted. 

There  is  no  doubt  that  gas  escaped  from  the  cylindere 
under  two  of  the  wrecked  coaches  and  ignited,  and  the 
Inspector  points  out  that  electric  lighting,  which  is  con- 
sidered to-day  the  most  desirable  illuminant  for  high-class 
express  trains,  wi'l  in  future  be  demanded  as  the  standard 
system  of  train  lighting,  thus  corroborating  the  views  which 
we  have  put  forward  for  many  years.  The  lesson  has  been 
a  bitter  one ;  we  trust  that  its  teachings  will  not  be 
forgotten. 

Mr.  Sydney  Evershed  is  to  be  con- 
Insulation  gratulated  upon  the  admirable  paper 
which  he  has  contributed  to  the  proceed- 
ings of  the  Institution  of  Electrical  Engineers,  and  of  which 
an  abstract  is  commenced  elsewhere  in  this  is^ue.  It  is  in 
many  ways  a  model  of  what  a  technical  paper  should  be,  and 
contains  a  great  deal  of  information,  much  of  which,  no 
doubt,  has  been  familiar  in  a  geneialway  to  those  engaged  in  the 
manufacture  and  use  of  electrical  apparatus,  but  which  is  now 
for  the  first  time  subjected  to  the  scientific  method,  and  elevated 
to  the  status  of  '*  disciplmed  knowledge  "  by  the  appUca- 
tion  of  accurate  measurement  and  trained  observation. 

The  author  takes  a  modest  view  of  the  results  which  he 
has  obtained,  but  it  is  clear  that  he  has  shed  new  light  on 
the  phenomena  of  leakage  through  msulators,  and  his  work 
will  undoubtedly  be  of  immense  benefit  not  only  to  those 
who  employ  the  materials  at  present  available,  but  also  to 
those  who  are  endeavouring  to  develop  new  and  improved 
methods  of  insulating  electrical  conductors. 
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AMERICAN    METHODS:     AN    INDICTMENT. 


By  F.  W.  D. 


It  is  probable  that  many  who  read  the  recent  interesting 
article  entitled  "  American  Methods  are  not  Suitable  for 
British  Conditions "  did  so  without  deriving,  from  it  any 
clear  idea  of  what  American  methods  are.  The  writer  of 
that  article,  who  evidently  realises  that  hardly  any  electrical 
men  on  this  side  of  the  water  agree  with  him,  claims  that 
British  gas  engineers  have  accepted  American  methods 
whole-heartedly.  Their  enthusiasm  is,  no  doubt,  commend- 
able ;  but  this  quality  is  not  peculiarly  American,  though 
the  form  it  sometimes  takes  may  be. 

A  man's  methods  are  the  outcome  of  his  philosophy — or 
the   lack  of   it.     The  average   American's  philosophy   is 
frankly  materialistic,  and  he  refers  everything  in  life  to  the 
dollar  standard.  Self-assertive,  boastful,  and  overbearing  in  his 
manner,  he  has,  rightly  or  wrongly,  come  to  be  regarded  as 
a  type  that  must  not  be  taken  at  face  value.     He  conceives 
of  no  higher  good  than  to  control  the  wills  of  others.     As  a 
worker,  his  one  ambition,  if  he  has  one,  is  to  become  a 
"  boss  " — the  only  one,  if  possible.     True  co-operation  he 
does  not  believe  in,  and  as  a  workman  he  cannot  be  relied 
upon  to  work  his  hardest,  except  under  pressure.     As   a 
"  boss  "  he  will  tackle  no  proposition  that  he  cannot  control ; 
or,  if  he  does,  it  will  be  with  the  idea  of  uldmately  getting 
ttle  control  into  his  own  hands.     Of  course,  one  knows  full 
well  that  America  has  produced  others,  but  the  loud-voiced 
opinionated   American    is   go   predominant   and   advertises 
himself  so  persistently  that  by  many  he  has  been  accepted 
as  representative.     American  methods  have  a  bearing  upon 
the   electrical  industry  in   three  aspects  :  financial,  which 
affects  the  investor  ;  industrial,  as  it  concerns  the  emplojes : 
and  commercial,  as  it  relates  to  the  consumer  or  customer. 

American  finance  with  its  widely  advertised  prospectus — 
plausible,  confident,  and  inviting — is  usually  noticeable  by 
the  attractive  colours  in  which  prospects  are  painted. 
Dividends — which  are  assumed  to  start  from  the  very 
inception  of  the  company — are  usually  estimated  on  a  scale 
that  will  satisfy  the  most  greedy  investor.  American 
finance  is  nothing-if  not  monopolistic  ;  and  once  a  company 
is  started  an  tffort  is  usually  made  to  eliminate  competing 
concerns  by  means  of  a  competitive  warfare,  which  is  good 
for  neither  companies  nor  the  public.  This  usually 
impoverishes  the  company,  and  sometimes  more  capital  is 
required.  Often  enough  the  maiket  in  the  shares  then  goes 
to  pieces,  and  the  unfortunate  shareholder  parts  with  his 
shares  at  a  nominal  price.  The  majority  of  the  shares  are 
thus  easily  acquired  by  thj  promoters,  who  are  then  in 
a  position  to  force  a  reconstruction,  or  a  debenture  issue 
at  a  high  rate  of  interest,  or  other  like  financial  operation, 
which,  beirg  outside  the  scope  of  this  article,  need  not  be 
further  discussed.  This  cycle  of  events  has  happened  so  often 
to  American  investments — industrial  concerns  and  mining 
ventures — and  capital  has  so  often  been  frittered  away  with- 
out materially  benefiting  any  one  save  the  "  bosses  "  who 
controlled  the  market  in  the  shares,  that  the  British  investor 
has  become  chary  of  them.  It  must,  however,  be  admitted 
that  it  is  on  the  financial  side  that  British  methods  most 
nearly  approach  the  American. 

American  methods  in  their  application  to  industrial  con- 
-cerns  usually  involve  some  highly  specialised  system  which 
practically  eliminates  all  personal  interest  in  the  work  for 
ail  except  "  the  boss."  No  matter  if  the  system  costs  more 
to  carry  out — and  it  usually  does — than  the  problematical 
saving  it  effects,  it  accomplishes  one  thing,  centralised  con- 
trol ;  but  however  attractive  and  scientific  such  systems  may 
appear  to  be,  they  usually  fail  to  justify  themselves  by 
financial  results.  Indeed,  the  cost  of  running  the  system  is 
often  no  inconsiderable  item.  Such  systems,  having  been 
tried,  are  usually  discarded  after  a  short  run ;  otherwise  those 
responsible  for  their  introduction  have  had  to  fall  back  upon 
some  modification  of  them.  System,  of  course,  there  must 
be  in  every  kind  of  industrial  establishment ;  but  the  dis- 
tinctively American  systems  are  so  unnecessarily  elaborated 
that  in  some  cases  a  special  staff  is  required  for  their 
carrying  out. 

Mr.  Seabrook,  in  hia  article,  speaks  of  the  "  welfare  work, 


contentment  of,  and  improved  conditions  for  workpeople, 
their  proper  feeding,  housing,  and  %o  on,"  as  though — for- 
sooth— the  workpeople  were  merely  so  many  horses — or 
machines.  A  true  man  who  is  treated  on  such  lines  will 
not,  and  cannot,  do  the  best  work  of  which  he  is  capable. 
Ilis  nature  demands  liberty  ;  and,  given  a  fair  wage,  he 
would  infinitely  prefer  to  look  after  his  *'  proper  feeding, 
housing  and  so  on,"  himself-.  Rob  him  of  the  consciousness 
of  liberty  by  needless  restrictions  on  his  conduct  in  the  works 
and  by  fussy  interference  with  his  life  outside,  planning  his 
dwelling  as  though  it  were  part  of  a  barracks,  and  hia 
spirit  will  be  stifled  ;  he  will  lose  his  st  If-respect,  and  his 
whole  being  will  suffer  in  consequence,  as  surely  as  his  body 
would  suffer  were  he  denied  fresh  air.  This  ignorance  of, 
and  disregard  for,  human  nature  accounts  to  some  extent 
for  the  discontent  that  exists  among  workpeople  in  works 
that  pay  attent  " '^'^Ifare  work  "  on  American  lines. 

Obviously  it  cannot  be  1  to  men  to  decide  what  hours 
they  will  work,  nor  how  much  work  they  will  do  in  a  given 
time.  When,  however,  the  time  in  which  he  must  com- 
plete each  job  is  narrowly  computed  and  specified  to  the 
workman,  when  any  suggestions  from  him  relating  to  the 
work  are — if  not  actually  forbidden — strongly  discouraged, 
when  he  is  watched  at  every  turn  by  "  inspectors,"  and 
when  he  is  treated  by  the  management  with  indifference  or 
contempt,  he  will  certainly  not  prove  to  be  the  efficient 
unit  that  the  management  with  their  so-called  scientific 
organisation  expect  him  to  be.  It  may  be  freely  acknow- 
ledged that  no  hard  and  fast  rule  can  be  enunciated  as  to 
what  point  the  organisation  should  be  carried  to  in  any  parti- 
cular works  ;  every  case  has  to  be  settled  with  reference  to 
its  own  particular  circumstances.  The  relationships  exist- 
ing in  British  industrial  concerns  before  American  methods 
were  introduced  resulted  in  better  work,  and  more  of  it, 
from  staff  and  workpeople  alike.  Whatever  economy  has 
resulted  from  later  methods  is  due  to  more  economical 
designs  and  labour-saving  machines — some  of  the  latter 
admittedly  of  American  origin  ;  and  not  at  all  to  American 
methods  of  dealing  with  the  workpeople. 

Coming  now  to  the  commercial  end  of  a  business,  we  see 
as  its  most  salient  feature  that  greater  relative  importance 
is  attached  to  salesmanship  than  used  to  be  the  case.  In 
the  palmy  days  of  electrical  engineering,  to  make  a  good 
dynamo  was  more  difficult  than  to  sell  it ;  and  to  maintain  a 
continuous  supply  of  electricity  more  difficult  than  to  get  a 
new  consumer  :  now  all  that  is  changed ;  and  to-day, 
owing  to  increased  competition  and  other  causes,  the  harder 
task  is  to  sell  your  goods.  The  statement  that  "  the  man 
who  can  sell  is  worth  more  than  the  man  who  merely 
makes  "  is,  however,  one  of  those  catch  phrases  that  some- 
times floor  an  unwary  opponent  in  an  argument  without 
his  knowing  from  whence  the  knock  has  come.  A  dogmatic 
statement  such  as  this  carries  no  conviction  with  it.  One 
might  transpose  the  words  thus  :  "  The  man  who  can  make 
is  worth  more  than  the  man  who  merely  sells."  This  looks 
as  well  in  print,  anyhow,  and  is  just  as  convincing.  The 
fact  is,  the  Americans  have  exaggerated  the  present-day 
importance  of  salesmanship  as  they  do  everything  else.  The 
respective  salaries  drawn  by  the  man  who  makes  and  the 
man  who  sells  are  determined  by  economic  conditions  which 
are  not  necessarily  permanent,  but  may  some  day  change 
again  so  as  to  give  the  advantage  to  the  man  who  makes. 
Their  respective  salaries  are  no  more  an  indication  of  their 
respective  intrinsic  values  than  the  Stock  Exchange  quota- 
tions of  any  particular  classes  of  shares  are  necessarily  an 
indication  of  anything  beyond  the  public  demand 
for  them  for  the  time  being.  The  methods  of 
salesmanship  presumably  advocated  by  your  contributor 
aim  at  influencing  the  good  judgment  of  the  public, 
the  object  of  American  advertisements  being  to  impress 
upon  the  potential  purchaser  or  consumer  the  desired  idea 
by  persistent  and  blatant  reiteration.  Leaflets,  newspaper 
advertisements,  sky  signs,  and  other  methods  are  all  brought 
to  bear  upon  a  man's  judgment,  not  by  reasonable  argument, 
but  by  sheer  force  of  hypnotic  suggestion.  Such  methods 
are  a  slur  upon  the  intelligence  of  the  people,  and  the  better 
educated  class  resent  it.  It  may  be  possible,  by  constant 
reiteration,  and  by  constantly  presenting  the  same  suggestion 
in  different  forms,  to  fatigue— so  to  speak — the  critical 
faculties,  this  being  a  form  of  hypnotism  ;  and  custom  may 
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sometimes  be  secured  in  this  way.  These  methods  are  oat 
of  line  with  the  best  traditions  of  British  tradinj^,  and — 
apart  altogether  from  the  dignity  of  the  thing — are  not  to 
be  recommended,  for  it  is  only  the  novelty  of  the  method 
that  has  ensured  its  euccess  in  the  few  instancrs  wlure  it 
has  been  tried.  People  will  sooner  or  Iat(r  take  such 
methods  at  their  true  value. 

There  is,  too,  such  a  thing  as  self-hyjnotism  ;  and  the 
apparently  whole-hearted  belief  in  thtmsdvcs  and  their  goods 
on  the  part  of  Americans— and,  according  to  Mr.  Heabrook, 
the  British  gas  engineers  aho — should  not  be  taken  too 
seriously.  The  propect  of  an  Americanised  "boss" 
*'  leading  to  success  the  British  electrical  supply  industry  " 
is  not  altogether  an  inspiring  one,  nor  is  it  likdy  to  appeal 
to  many  readers  of  the  Electrical  Review.  The  renun- 
ciation of  one's  own  judgment  in  technical  matters  and  one's 
individuality,  is  repugnant  to  thinking  men— and  there  are 
many  in  the  electrical  profession.  In  fact,  it  may  be  faid 
that  American  methods  generally  are  not  likely  to  be  per- 
manently successful  in  this  country,  for  its  geography,  its 
industrial  conditions,  and,  above  all,  the  temperament  of  its 
people,  are  not  favourable  to  them. 


CORRESPONDENCE. 


Letters  received  by  vs  after  5  P.M.  ON  Tuesday  canrot  appear  vntil 
the  followiyig  week.  Correxpopdentu  should  forward  their  commvni- 
cations  at  the  earliest  possible  moment.  Ko  letter  can  be  pvbhuhed 
unless  we  have  the  writer  s  name  and  address  in  onr  possession. 


Trarellingr  Representatives. 

Apropos  the  controversy  under  this  heading,  surely  it  is 
regrettable  that  even  the  slightest  doubt  should  exist  as  to 
the  necessity  for  the  personal  element  in  the  development  of 
sales. 

Most  certain  it  is  that  a  travelling  representative,  as  a 
sentient  being,  must  know  thoroughly  the  wares  he  wishes 
to  flaunt  before  he  can  pretend  to  render  the  slightest  assist- 
ance to  his  trade  friends,  for  assuredly  it  is  the  salesman's 
mission  to  help  the  customer  to  buy  rather  than  anything 
else  he  may  strive  to  effect. 

The  ever-increasing  variety  of  electrical  material  at  the 
disposal  of  prospective  purchasers,  coupled  with  the  in- 
decision consequent  thereupon,  is  in  itself  a  stupendous 
justification  for  the  travelling  salesman. 

The  right  kind  of  "  ambassador  "  is  of  immense  educative 
value  to  both  those  upon  whom  he  calls  and  those  whom  he 
represents,  and  in  spite  of  his  present  activity,  his,  it  seems, 
is  an  object  never  completely  accomplished. 

That  engineering  is  an  exact  science  is  agreed,'  and  yet 
how  unnecessarily  large  is  the  number  of  buyers  of  engineer- 
ing material  who  omit  the  desirable-degree  of  exactitude  in 
their  inquiries. 

Apart  from  quite  a  large  proportion  of  contracting 
engineers  are  numerous  consulting  experts,  who  seem 
habitually  to  neglect  the  necessity  for  even  the  slightest  care 
with  which  solicitations  for  prices  of  material  should  be 
written  or  dictated.  Consider  the  extensive  variety  of,  say, 
switch  and  fuse  gear,  and  yet  who  concerned  with  this  im- 
portant section  of  the  trade  will  deny  that  it  is  common- 
place to  receive  inquiries  for  switch  gear  without  any  indica- 
tion of  the  type,  finish,  purpose,  capacity,  voltage,  &c.  ? 
Here,  then,  is  the  necessity  for  the  salesman  who  can  "edu- 
cate "  his  customers. 

Even  the  perplexity  which  so  often  obtains  at  present  as 
a  result  of  vagueness  in  this  connection  would  be  tenfold  or 
more,  were  it  not  for  the  fact  that  a  representative  in  many 
cases  is  summoned  by  the  customer  to  make  recommenda- 
tions, in  order  that  the  requirements  may  be  intelligently 
conveyed  to  his  principals. 

This  is  by  no  means  the  whole  case  for  the  commercial 
traveller,  nor  would  it  be  reasonable  to  try  adequately  to 
treat  it  in  a  communication  of  this  length,  but  suflicient  it 
Is  to  say  that  in  these  remarks  is  embodied  at  least  one  im- 
portant purpose  of  the  salesman  as  a  representative  of  the 
manufacturer  whose  aim  it  is  to  satisfy  the  demands  of 
industrial  progress. 

P.  0.  Wittey. 
Birmingham,  Nove?nbe7'  IQth,  1913. 


Electriral  Accidents  In  Silne^. 

The  reports  of  mining  accidents  pablisbed  in  the  last 
two  numbers  of  this  fajer  thow  that  there  is  fetill  rorm  for 
improvemeiit  in  the  electrical  equijment  of  fome  coal  niir;*^". 
and  in  the  observance  of  rules  and  regu'ations  in  cth«:-. 
We  shall  alwajs  have  the  fwjl-hardy  person  among  os  who 
needlessly  risks  his  own  safety  and  often  that  of  others. 
Such  people  will  get  into  trouble,  in  spite  of  fcol-prtof 
apparatus  and  the  most  stringent  and  comprehensive  rales. 

Bejond  those  accidents  due  to  men's  carelesscesi,  several 
others  seem  to  be  caused  by  damaged  cables.  It  weald  be 
rather  interesting  to  know  the  exact  type  of  cable  in  me 
where  thesc  accidents  happened.  It  is  quite  clear  that 
damaged  cables,  vshether  main  or  trailing  cables,  are  not 
unavoidable. 

On  page   732   the  Inspector   is  quoted  as  saying  that 
"  trailing    cables   do   not    always    receive  the  care   they 
require."     Again,  on  the  same  page,  it  is  stated  :  "This  is 
another  instance  where  armoured  cables  would  in  all  pro- 
bability have  prevented  an  accident."     We   do  not  suppose 
that  many  will  dispute  either  of  these  statements.     Whether 
a  cable  is  slung  in  the  roof  of  a  working  or  laid  on  the 
floor  as  a  trailing  caV^le,  if  there  is  any  chance  of  its  being 
crushed  that  cable  will  mest  certainly  be  seriously  damaged 
unless  it   is   protected    by   some    form   of   armour.     The 
toughest  covering  short  of  an  armouring,  namely,  lead,  may 
not  suffer    greatly,  but  those   types   of    cable    which   are 
generally  used  in  mines,  i.e.,  V.I.R.  and  bitumen  cables,  are 
very   easily   damaged.     A    iute   or    leather   braid    is    not 
sufficient  protection  for  a  trailing  cable  v^hich  is  subject  to 
constant  abrasion  on  rough  floors,  to  being  trodden  npon, 
and  even  \\ heeled  over.     Faults  may  easily  occur  in.-ide  a 
trailing  cable  without  the  outside  giving  any  indication  of 
it  until   someone   touches   it,  as  in   the   case  reported  in 
paragraph  8,  page  733. 

Trailing  cables  are  now  made  with  three  or  four  types  of 
protection  ;  the  ares  are  generally  V.I.R,  insulated  (an 
earth  wire  simply  braided  sometimes  accompanjing  them) 
and  laid  up,  and  wormed  circular  with  jute,  or  vulcanised 
bitumen.  The  use  of  the  latter  material  makes  the  cable 
waterproof,  even  if  the  outer  coverings  become  porous.  The 
cable  is  then  finished  with  tapes  and  braided  with  jute  or 
leather.  As  an  alternative  the  outer  braid  is  replaced  by  a 
spiral  lapping  of  galvanised  iron  wires  or  strip. 

On  another  type  the  cores  are  simply  twisted,  and  wormed 
and  sheathed  with  vulcanised  rubber  of  a  very  tough  quality. 
The  first  tjpe  (braided)  is  undoubtedly  more  liable  to 
damage  than  either  of  the  others.  For  the  solid  rabber- 
sheathed  cable  the  makers  claim  immunity  frcm  abrasion 
and  chemical  action,  but  this  is  perhaps  the  most  expensive 
form  of  protection.  Personally,  we  favour  the  spiral- 
aimoured  cable  as  the  most  suitable  for  this  class  of  work.  If 
armouring  is  necessary  to  protect  cables  hung  in  the  roof,  how 
much  more  so  is  it  for  those  which  are  pulled  about,  turned 
and  twisted,  and  generally  roughly  handled  on  the  floor  I 

Referring  to  the  Inspector's  statement  that  trailing  cables 
do  not  always  receive  the  care  they  require,  we  can  readily 
believe  this,  but  we  would  point  out  that  after  making  full 
allowance  for  the  natural  difficulties  under  which  these 
cables  are  used,  it  is  not  a  difficult  matter  to  ensure  that 
they  are  properly  looked  after.  For  instance,  if  the  coiling 
and  uncoiling  of  the  cable  is  carried  cut  carelessly,  the  con- 
ductors are  apt  to  kink,  and  in  time  burst  the  insulation. 
When  not  in  use  they  should  be  coiled  up  carefully  and  pat 
aside. 

We  note  that  in  one  case  a  machine  man  was  left  torepa'r 
a  concentric  cable,  and  we  quite  agree  that  such  a  repair 
should  only  be  carried  out  by  a  competent  electrician. 
Reptirs  of  this  kind,  whether  to  concentrics  or  multi-core 
trailing  cables,  are  quite  difficult  enough  for  anyone  outside 
a  cable  factory  to  tackle.  Further,  such  cases  support  the 
argument  that  raining  cables  should  be  armouie<1.  because 
however  skilfully  a  repair  of  this  nature  may  le  performed, 
the  cable  is  not  the  same  afterwards,  the  outer  coverings  are 
disturbed  and  the  locality  of  the  repair  may  quite  possibly 
afford  an  opportunity  for  the  occurrence  of  another  break- 
down. 

In  short,  so  long  as  mining  conditions  are  such  that 
cables  are   liable  to  concussion,  it  seems  to  be  the  truest 
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economy,  as  well  as  the  safest  plan,  to  armour  all  cables 
undergromul,  irrespective  of  the  question  as  to  this  being 
cxiuipulsory  or  not. 

We  do  not  know  how  much  the  question  is  affected  by 
the  class  of  cable  used,  but  it  may  be  more  than  a  coincidence 
that  the  best  trailing  cables  are  used  in  the  Scottish  coal 
mines,    the   district    which    had     in    1912    the    greatest 


freedom  from  electrical  raining  accidents. 


Armour. 


Remarkable  Motor  Hecords. 


I  am  pleased  to  see  the  test-sheet  and  curves  in  your  issue 
of  Nov.  1  Ith.  All  along,  in  accordance  with  your  original 
article,  which  clearly  states  "120  n.u.v.  with  a  range  of 
speed  of  2:\0  to  65(»  r.p.m.,"  I  have  considered  these  machines 
as  120  B.H.P.  at  230  to  650  r.p.m.,  whereas  tfce  tests  are  for 
(i5(»  R.P.M.  only.  This  alters  the  wbole  outlook,  as  my 
criticisms  are  based  on  the  lower  speed,  as  any  variable- 
speed  (shunt  control)  motor  is  understood  to  be  capable  of 
doing  its  full  load  throughout  the  range  of  speed,  for  a 
specified  time.  On  the  lower  speed  basis,  I  think  all  ray 
contentions  hold  good.  At  the  raotor's  lowest  speed,  on 
120  BH.P.,  the  efficiency  will  be  decreased  to  a  figure,  the 
nature  of  which  I  have  stated:  the  field  and  other  losses 
being  greater,  the  heating  will  be  vastly  increased,  the  peri- 
pheral speed,  and  hence  radiating  capacity,  being  decreased. 
The  tirae  required  to  reach  final  teraperature  will  also 
obviously  be  increased. 

1  now  gather  the  designer  waives  the  question  of  perform- 
ance at  lower  speed.  Taken  at  the  higher  speed,  the  figure 
he  cited  for  losses  in  his  letter  of  28ih  ult.  is  about  1  |er 
cent,  higher  than  ordinary  commercial  machines — probably 
test  bed  errors  will  account  for  this.  The  original  article 
states  as  one  of  the  departures  from  normal  design  that 
"  flux  densities  are  pressed  up  to  very  high  values."  The 
saturation  curve  contradicts  this  statement,  as  only  at  80  per 
cent,  full  field  are  normal  densities  reached.  I  should  advise 
a  very  careful  study  and  analysis  of  the  test  sheet  from 
various  points  of  view.  For  instance,  the  field-speed  curve 
shows  that  at  650  r.p.m.  the  field  is  low,  and  therefore 
unstable  or  sensitive,  a  difference  of  10  per  cent,  excitation 
showing  an  increase  of  30  revolutions  in  the  speed.  Yet, 
mark,  the  test  sheet  shows  constant  speed  with  first  period,  10 
per  cent,  decrease  in  excitation.  Probably  there  are  test 
bed  errors,  as  witness  column  headed  "  Res.  in."  Regarding 
the  last  letter,  I  disagree  with  the  remarks  on  time  of  fiual 
temperature,  and  referring  back  to  my  letter,  repeat,  that 
this  time  depends  on  energy  radiated  per  time  and  energy 
storing  capacity  of  machine.  The  latter  surely  depends  on 
volume,  disposition  of,  and  specific  heat  of  materials  used, 
and  though  I  quite  agree  that  "a  copper  raachine  "  "  if  " 
badly  designed,  would  be  expensive,  I  do  say  that  to  get 
minimum  time  constant,  it  is  as  Martin  Harvey  saith  "the 
only  way."  I  agree  with  the  remarks  on  cost  per  unit,  pro- 
viding labour  is  not  increased,  but  observe  that  no  tangible 
figure  is  given.  I  have  now  got  sufficient  information  to 
satisfy  me  as  to  my  contentions,  and  to  show  my  belief  in 
the  following  maxims  :  "  Hide  not  thy  light  under  a 
bushel,"  and  "  If  thou  hast  the  light  of  knowledge,  let 
others  light  their  candles  at  it."  I  give  below  details  of  a 
design,  contemporary  with  the  designer's,  to  show  that 
similar  results  have  been,  and  can  be,  obtained,  without 
deviating  much  from  the  road  on  which  designers  have,  in 
my  opinion,  to  travel  : —  , 

Oatpnt,  80  b.h.p  ,  volts  300,  revolutions  600, 

Armature  diameter  18"5  in.,  grross  length  7|  in. 

Turns  in  series  between  brushes,  99^. 

Winding,  two  circuit  single. 

Commutator  segments,  199. 

Weight  armature  strip,  128  lb. 

Number  of  poles,  four  ;  air  gap,  ^5  in. 

Diameter  pole  cores,  7|. 

Shunt  A.T.  per  pole,  4,550. 

Shunt  weight  copper  per  pole,  1 1  lb. 

Series  A.T.  per  pole,  1 ,000. 

Series  a.t.  per  pole,  3  lb. 
Four  interpoles2i  dia.,  tips  IJ  X  7i,  with  J  gap. 
Weight  interpole  copper  =  1 1  lb.  per  pole. 

Commutator  1 1  in.  dia.  X  6  in.  face  =  80  lb.  copper. 
Total  weight  of  machine  =  3,000  lb. 

Dimensions  were  well  within  your  figures,  and  the  tem- 
perature rise  in  10  hours  did  not  reach  75°  F.  in  any  part. 


Comrautation  was  perfect  in  either  direction  with  brushes 
neutral.  I  considered  this  machine  a  departure  from  con- 
temporary practice,  but  nothing  to  write  home  about, 
although,  on  second  thoughts,  T  think  it  would  compare  very 
favourably  with  the  efforts  of  some  of  our  present-day 
eminent  designers.  1  think  if  your  correspondent  will  go 
into  this  design,  he  will  come  to  the  conclusion  that  the  last 
paragraph  of  ray  first  letter  is  still  true.  Now,  Sir,  if  we 
can  see  the  figures  for  the  full-load  run  on  lowest  speed, 
with  no-load  speed  and  full- load  speed  on  constant  field, 
figures,  I  notice,  as  I  anticipated,  left  out,  no  doubt 
thoughtlessly,  from  published  sheet,  I  shall  then  be  in  the 
position  to  finally  reply,  and  no  longer  trespass  on  your 
valuable  space.  By  the  way,  I  am  keenly  disappointed  that 
none  of  our  foremost  designers  have  had  any  remarks  to 
make  on  this  subject,  which  should  be  of  interest  to  them. 
I  can  promise  your  correspondent  that  when  next  in  London 
I  shall  not  fail  to  avail  myself  of  his  kind  offer. 


Harrogate,  Noi.'emler  17 fh,  1913. 


W,  Rae  Joss. 


Drastic  Procedure. 


The  formation  of  "an  Association  for  obtaining  better  con- 
ditions for  assistant  engineers  is  showing  up  some  of  our 
chiefs  in  their  true  colours,  one  of  whom  has  issued  orders 
"that  anyone  of  his  staff  joining  the  Association  will  be 
dismissed." 

This  is  a  case  of  interfering  with  the  personal  liberty  of 
the  assistants,  and  this  chief  thinks  that  because  he  pays 
his  shift  engineers  about  37s.  6d.  a  week  for  56  hours' 
work,  he  is  entitled  to  tell  them  what  they  shall  do  the 
remaining  112  hours  of  the  week,  when  they  sre  free  to  act 
as  they  choose. 

Now,  then,  assistant  engineers,  you  know  how  you 
stand  ;  your  chiefs  have  bought  you  body  and  soul,  and  you 
must  not  even  go  to  a  picture  show  without  first  getting 
permission. 

'Tis  strange,  but  'tis  true,  that  the  men  who  control  and 
operate  the  most  useful  supply  of  energy  known,  have  not 
the  energy  and  pluck  to  resist  the  imposition  of  conditions 
so  bad  and  unfair  that  the  average  casual  labourer  would 
refuse  to  put  up  with  them  for  one  day. 

*^  Fiat  jitstitia,  ruat  Coelum." 

November  24: fh,  1913. 


Canadfnn  Electrical  Trade. 

I  am  glad  to  avail  myself  of  your  invitation  to  express 
my  views  upon  this  subject,  in  which  I  have  taken  the 
greatest  interest  since  my  first  visit  to  Canada  some  three 
and  a  half  years  ago.  Since  that  time  I  must  have  travelled 
over  20,000  miles  in  the  country,  having  crossed  from  coast 
to  coast  five  times.  I  have  also  lived  for  several  months  at 
a  time  in  some  of  the  principal  cities.  My  experience  has 
been  that  which  one  invariably  meets  with  in  studying  any 
new  subject,  the  more  deeply  one  goes  into  it  the  more 
impressed  one  becomes  with  the  knowledge  of  how  little 
one  knows.  Certainly  our  lack  of  knowledge,  on  this  side, 
of  the  existing  conditions  and  future  possibilities  of  Canadian 
trade  is  appalling. 

I  read  with  the  greatest  interest  the  communicated 
article  in  your  issue  of  the  31st  ult.,  and  Mr.  Berry's 
criticism  of  it  in  your  issue  of  the  14th  inst.  I  am  bound 
to  say  that  my  own  experience  endorses  that  of  the  writer  of 
the  original  communication,  every  word  of  which  I  entirely 
agree  with. 

We  have  heard  a  great  deal  during  the  past  few  months 
about  the  iniquities,  or  supposed  iniquities,  of  the  National 
Board  of  Fire  Underwriters,  but  so  far  as  I  can  gather,  the 
criticisms  are  chiefly  based  upon  the  supposition  that  inas- 
much as  it  is  an  American  organisation,  and  the  various 
bodies  who  constitute  the  Committee  are  American  societies, 
it  stands  to  reason  that  their  prejudices  must  be  pro- 
American  and  anti-British,  and  that  their  rules  and  regula- 
tions will  be  drafted  accordingly. 

I  am  not  prepared  to  say  whether  or  not  there  is  any 
justification  for  this  supposition,  but  I  do  suggest  that  if 
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ai\y  British  manufacturers  are  able  to  quote  concrete  cases 
where  they  have  received  unfair  treatment  at  the  hands  of 
the  National  Board  of  Underwriters,  they  should  publish 
their  experiences.  From  my  own  experience,  I  find  it  difli- 
cult  to  believe  that  such  strong  prejudices  do  actually  exist, 
I  have  had  the  pleasure  of  visiting  the  National  Under- 
writers' Laboratory  at  Chicago,  where  I  was  received  with 
the  greatest  courtesy.  I  have  also  submitted  fur  their 
approval  British-made  electrical  appliances,  acd  have 
obtained  their  consent  to  their  use,  subject  to  the  modifica- 
tion of  certain  minor  details  of  construction.  The 
modifications  called  for  were,  moreover,  perfectly  reasonable 
and  entirely  consistent  with  the  restrictions  enforced  in 
connection  with  American-made  appliances. 

I  quite  agree  with  Mr.  Berry  that  the  N.E.  Code  is 
"  built  up  around  the  specialities  of  American  manu- 
facturers," but — quite  apart  from  any  question  of  prejudice 
— it  would  surely  be  surprising  if  it  were  otherwise.  Until 
quite  recently,  British  engineering  manufacturers  have 
ignored  the  Canadian  market,  whereas  U.S.A.  manufacturers 
have  for  many  years  nursed  and  developed  that  market,  with 
the  result  that  engineering  practice  in  Canada  has  naturally 
followed  American  lines.  My  own  opinion  is  that  the 
interests  of  British  investors — who,  according  to  Mr.  lierry, 
have  provided  considerably  more  than  half  the  funds  for 
Canadian  fire  insurance — have  been  far  better  protected  by 
rules  and  regulations  drafted  to  cover  the  actual  apparatus 
in  general  use  than  if  they  had  been  broadened  to  include 
apparatus  manufactured  in  accordance  with  British  practice, 
which  is  at  present  almost  unknown  in  that  country. 

Mr.  Berry  is  a  specialist  who,  for  many  years,  has 
devoted  his  attentions  to  the  perfecting  of  a  particular  piece 
of  apparatus.  We  all  know  that  his  efforts  have  been 
crowned  with  success — but,  like  many  successful  men,  he  is 
inclined  to  be  hypercritical.  Upon  visiting  a  new  country 
he  naturally  devotes  his  chief  attentions  to  the  subject  in 
which  he  is  principally  interested.  He  finds  this  particular 
subject  has  not  received  the  attention  at  other  hands  that 
he  has  himself  devoted  to  it— that,  in  fact,  the  devices 
generally  used  have  the  same  defects  as  similar  devices  used 
in  this  country  before  he  and  others  showed  how  they  might 
be  improved — and  he  at  once  jumps  to  the  conclusion  that 
the  electrical  practice  of  the  country  is  bad. 

I  think,  however,  that  Mr.  Berry  will  confirm  my  own 
experience  that  Canadian  engineers  are  always  ready,  and 
eager,  to  investigate  any  new  principle  or  piece  of  apparatus 
put  before  them  ;  in  fact,  I  venture  to  express  the  opinion 
that  he  found  them  far  more  willing  to  give  favourable 
consideration  to  his  proposals  than  English  engineers  were 
inclined  to  do  when  he  first  commenced  his  campaign  in 
this  country. 

I  cannot  agree  with  him  that  the  life  hazard  question  is 
neglected  in  Canada  to  the  extent  he  would  have  us  believe. 
I  could  quote  a  number  of,  to  my  mind,  very  necessary  rules 
and  regulations  for  the  protection  of  life  in  Canada  that 
appear  never  to  have  been  thought  of  in  this  country. 

Mr.  Berry  refers  to  the  inconsistency  of  a  code  which 
insists  upon  an  insulating  lining  for  the  metal  cover  of  a 
three-ampere  tumbler  switch,  "  and  at  the  same  time  allows 
in  the  factory  a  switch  100  times  larger  without  any  pro- 
tective cover  whatever."  True,  but  the  300-ampere  switch 
in  the  factory  is  known  to  be  dangerous  and  is  not  handled 
by  "  the  man  in  the  street,"  who,  as  Mr.  Berry  remarks, 
should  be  protected.  There  are,  however,  many  thousands 
of  innocent  looking  three-ampere  tumbler  switches  installed 
in  this  country  in  bathrooms  or  otherwise  in  close  proximity 
to  earthed  fittings,  the  metal  covers  of  which  are  uninsulated 
and  no  precautions  are  enforced  to  ensure  that  a  strand  of 
one  of  the  conductors  cannot  make  accidental  contact  with 
the  metal  cover.  It  only  needs  the  unsuspecting  ''  man  in 
the  street"  to  attempt  to  use  one  of  these  switches  in 
which  accidental  contact  with  the  cover  has  been  made — ■ 
when,  say,  in  his  bath — for  him  to  receive  a  most  unpleasant, 
if  not  actually  dangerous,  shock. 

The  danger  of  the  combination  of  circumstances  referred 
to  may  be  remote — but  it  undoubtedly  exists,  and  to  guard 
against  this  danger,  or  life  hazard,  the  N.E.  C\>de  insists 
that  these  switches  must  be  constructed  in  such  a  way  that 
accidental  contact  between  the  live  conductor  and  the 
metal  cover  is  impossible. 


I   have  no  wifih  to    defend  the  ase  of  the  unprotected 

switch  in   Canadian   factories,  hot  arn    merely  boggeiiting 

that  cur  own    rfgulations  may    not  \je  as  v   '    •  m  Mr. 

I'erry  would  have  our  friends  across  th<»  wat*  ve  them 

to  be. 

I  entirely  endorse  the  opinion  expressed  by  Me«^-r- 
Chiswell  (t  Co.,  in  your  issue  of  the  1  Ith  inst.,  that  liri'  -V 
manufacturers  are  making  a  great  mistake  in  neple^i  . 
the  opportunities  of  Western  Canada  ai.d  in  being  satisfied, 
apparently,  to  Uave  this  dif-trict  to  be  hardled  by  t gents  in, 
say,  Montreal.  They  overlook — orperhajs  do  not  realise — 
that  the  distance  between  Montreal  and  Winnipeg  is  atont 
the  same  ai  between  l.ondon  and  St.  Petciflnrp,  and  that 
there  are  many  hundreds  of  miles  of  practically  nnpo[  ulated 
country  between  the  two  districts. 

Western  Canada,  particularly  the  Middle  West  or  Prairie 
Provinces,  undoubtedly  cfTers  in  many  ropects  far  greater 
scope  for  British  manufacturers  than  Eastern  Canada,  for 
the  reasons  Messrs.  Chiswell  explain. 

Engineering  developments  in  Western  Canada  have 
received  a  temporary  check  during  the  past  few  monih», 
owing  to  the  difficulties  Western  cities  are  at  jmst'ut 
experiencing  in  procuring  the  capital  for  carrying  out  the 
many  very  necessary  developments  that  are  contemplated. 

Our  City  financiers,  who  guide  the  British  investor — 
and,  in  fact,  the  investor  in  all  parts  of  the  world— tell  cs 
that     these    Western    cities     have    been    over-borrowing 
relatively  to  their   present  rateable  value,  and  that  they 
must  curtail  their  expenditure.     The  position  at  the  moment 
is  a   peculiar   and   difficult  one    for   those   \<ho  have    to 
contend  with  it.       The  average  immigration  into  Canada 
during     the     past    feur     years,    has     been     over     l,i hh» 
persons  per  day,  and  is  steadily  increasing  the  whole  time. 
The  majority  of  these  new-comers  go  West,  and  the  flow 
in  that  direction  is  supplemented  by  numbers  of  Canadians 
from  the  Eastern  Provinces.     All  these  people  on  arriving 
at  the  respective  cities  they  are  bound  for  expect  to  find 
modern  buildings  to  live  in  and  to  work  in,  an  adequate 
city  water  supply,   modern  and  efficient  sanitary  arrange- 
ments,  electric   light    and   power   plants,   well-paved   and 
effectively-lighted   slroetf,   main    line    and    street   railway 
facilities,  «tc.     For  the  provision  of  all  these  large  snms  of 
money  are  required.     It  is  true  that  the  influx  of  popula- 
tion brings  with  it  a  corresponding  influx  of  capital,  bat 
provision  for  the  newcomer  must  be  made  considerably  in 
advance  of  his  ar  ival.     The  result  of  the  present  difliculty 
in  J  borrowing  mone-y  to    cater   for    the  rapidly-increasing 
population  is  bound  to  mean  the  temporary  adoption  of  a 
hand-to-mouth  policy  of  making  the  best  possible  provision 
for    the    most    pressing    immediate    requirements.      This 
policy    must    of    necessity    be    economically    unsound    in 
the   long    run,  but   what    a'ternative  has  the  unfortunate 
local   engineer    got   but   to   give    the    maximum    service 
possible     with      the     funds      at      his     disposal— leaving 
refinements  for  the  future  ?     He  knows  that  his  work  will 
be  criticised  by  engineers  from  this  country — who,  when 
inspecting  his  work,  will  doubtless  exclaim  "  how  appallingly 
crude,  such  practice  would  not  have  been  permissible  under* 
the  regulations  obtaining  in  the  old  tx>untry  " — but  he  usually 
takes  all  such  criticism  in  gt  od  part,  probably  being  an 
Englishman  himself  and  remembering  that  when  be  first 
arrived,  and  before  he  appreciated  the  diflicukits.  he  was 
himself  inclined  to  be  equally  critical. 

I  have  already  referred  to  the  misconceptions  tiiat  exist  in 
the  minds  of  the  majority  of  people  in  this  country  respect- 
ing the  industrial  position  in  Canada  at  the  present  iin:e. 
An  example  of  this  is,  I  think,  the  idea  generally  held  that 
Canada  is  almost  a  purely  agricultural  country.  I  find  that 
if  one  asks  an  average  Englishman  which  he  supposes  to  be 
the  greater— the  agricultural  production  or  ma  nu  fact  tied 
production  of  Canada,  he  invariably  replies  that  the  value  of 
the  former  must  be  many  times  the  latter.  According  to  Prof. 
Henry  Laureys,*  however,  the  value  of  the  manufactured 
products  of  Canada  is  considerably  greater  than  twice  the 
value  of  the  agricultural  production  for  the  same  period. 
What  is  perhajfs  even  more  surprising  is  the  fact  that, 
though  the  increase  in  Canada's  agricultural  production 
year  by  year  has  in  itself  been  phenomenal,  the  rate  of  increase 

*  Pamphlet  entitled  "  Les  Industriefl  Mannf  aHurieres  du  Canada," 
publi8hed  by  Beauchemin,  Ltd.,  79,  St.  James  Street,  Montreal. 
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in   the   manufactured   production  of  the  country  has  been 
even  more  marked. 

The  followina:  curves,  showing  the  respective  increase  in 
the  vahies  of  manufactured  and  agricultural  products  between 
the  census  of  1000  and  that  of  li)  10,  should  convey  some 
idea  of  the  remarkable  industrial  expansion  that  is  taking 
place. 
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The  period  of  industrial  development  in  Canada  has  been 
coincident  with  that  of  the  development  of  electrical  supply, 
with  the  natural  result  that  practically  every  factory  in 
Canada  is  fully  equipped  with  electric  power.  In  many  of 
the  new  cities  that  are  springing  up  all  over  the  prairie 
provinces,  public  gas  supply  is  practically  non-existent,  and 
new  houses  are  therefore  wired  for  electric  supply  as  a 
matter  of  course.  It  goes  without  saying,  therefore,  that 
there  is  no  other  country  in  the  \Yorld  that  offers  such 
attractions  for  the  electrical  engineer  as  Canada  —  and 
particularly  Western  Canada — at  the  present  time. 

From  my  own  experiences  I  am  convinced  that  our  many 
fellow-countrymen  and  all  other  British  subjects  in  Canada 
will  cordially  welcome  any  co-operation  we  on  this  side  are 
prepired  to  give  them  in  developing  the  immense  poten- 
tialities of  this  wonderful  country — co-operation  in  dealing 
with  their  many  new  engineering  problems,  and  co- 
operation in  dealing  with  their  financial  and  commercial 
problems.  They  will  also  accept  in  good  part  any  criticisms 
we  may  have  to  offer  respecting  their  present  methods,  so 
long  as  the  critidisms  are  combined  with  co-operation.  It 
is  not  unnatural,  however,  that  they  should  resent  any  ten- 
dency to  give  too  much  of  the  former  and  little  or  none 
of  the  latter. 

Leonard  Andrews, 

Managing  Director, 
The  Canadian  Brih.ih  Engineering  Co  ,  Ltd. 

London,  E.C.,  November  2Uh,  1913. 


Mr.  Leonard  Andrews  has,  with  characteristic  courtesy, 
sent  me  a  proof  of  a  letter  which  he  is  addressing  to  you, 
in  order  that  I  may,  if  I  desire  it,  meet  his  criticisms  in 
the  same  issue  of  your  journal. 

I  have  tried  to  find  where  Mr.  Andrews  differs  from  my 
point  of  view,  but  I  fiod  myself  unable  to  trace  it  so  far, 
evcept  iu  matters  of  detail.  On  the  contrary,  I  have  read 
his  letter  most  carefully,  and  I  find  myself  in  agreement 
with  him  in  regard  to  the  broad  principle  involved. 

Like  Mr.  Andrews,  I,  myself,  visited  the  Underwriters' 
Ijaboratories  in  Chicago  and  New  York,  and  I  was  quite 
overwhelmed  with  kindness  and  consideration.  Moreover, 
the  argument  in  my  letter  was  freely  discussed  with  Mr. 
Dana  Pearce  in  New  York. 

I  found  Mr.  Dana  Pearce  and  his  colleagues  in  Chicago 
most  anxious  to  redress  any  just  grievances  of  the  British 
electrical  manufacturer,  and  to  assist  in  removing  certain 
obvious  anomalies  which  he  admitted  existed  in  the  Code. 

I  wish  most  emphatically  to  repeat,  and  I  think  my 
previous  letters  make  it  clear,  that  the  honest  intentions  of 


the  National  Board  of  Fire  Underwriters  are  abeolutely 
above  suspicion,  but  at  the  same  time  I  am  bound  to  say 
that  I  think  it  will  be  accepted  by  British  electrical 
manufacturers  as  a  very  graceful  act  on  their  part  if  they 
will  consent  to  widen  the  Committee  responsible  for  Rules 
and  Regulations,  so  that  it  may  include  the  representatives 
of  a  :credited  British  interests. 

In  making  this  suggestion,  1  desire  to  emphasise  the  fact 
that  I  cast  no  slur  upon  the  honest  purpose  of  the  parties 
responsible  for  the  existing  Code.  It  is  only  fair  to  say  that 
I  found  that  the  Underwriters'  engineers  were  not  aware, 
in  some  instances,  of  the  electrical  practice  obtaining  in 
Great  Britain,  but  it  was  a  subject  which  they  found  full  of 
interest.  Is  it  then  surprising  that  British  methods  have 
been  overlooked  ?  As  I  stated  in  my  previous  letter,  it 
would  be  strange  were  it  otherwise. 

All  I  ask  on  behalf  of  the  British  electrical  manufacturer, 
in  order  that  he  may  build  his  works  and  open  branches 
throughout  Canada,  is  that  he  and  his  brother  Canadian  may 
be  given  a  fair  field  and  no  favour. 

Mr.  Andrews  raises  the  point  that  I  approached  this 
question  from  the  view-point  of  a  specialist  in  one  particular 
direction.     I  admit  it  freely. 

My  object  in  starting  this  discussion  is  that  the  views  of 
of  all  sides  may  be  obtained. 

In  conclusion.  Sir,  I  would  like  to  add  that  my  remarks 
in  connection  with  the  National  Electric  Code  are  directed 
solely  to  the  application  of  the  rules  in  the  British  Dominion 
of  Canada.  I  have  accepted  a  challenge  that  under  certain 
conditions  I  shall  erect  works  inside  the  Dominion,  and  I 
write  this  letter  feeling  that  on  this  subject  I  am  already  a 
Canadian. 

I  again  agree  with  Mr.  Andrews.  I  found  the  Canadian 
engineer  more  hospitable,  more  friendly  and  more  willing 
to  extend  the  hand  of  good  fellowship  than  I  have 
ever  experienced  before.  I  look  forward  with  great 
pleasure  to  the  time  when  I  shall  be  working  with  him, 
bide  by  side. 

As  the  point  has  been  raised,  I  should  like  it  to  be  known 
that  my  visit  to  Canada  and  the  United  States  was  in  a  purely 
personal  capacity.  I  did  not  represent  any  committee, 
association,  or  other  organisation  of  which  I  may  be  a 
member. 

Herbert  H.  Berry. 

London,  EC,  November  25t?i,  1913. 


Capping  Wood  Casing. 


We  should  be  pleased  to  have  the  opinion  of  your  readers  as 
to  whether  it  is  advisable  to  screw  the  capping  on  casings  in 
the  centre  or  at  the  edges  of  the  capping.  In  manufacturing 
these  casings  and  cappings  it  is  our  desire  to  manufacture 
them  to  suit  the  wishes  of  the  electrical  trade  generally. 

When  the  cappings  are  nailed  or  screwed  on  the  outside 
edges  the  capping  is  less  likely  to  gape  open  and  allow  dust 
to  get  inside  the  casing ;  in  this  case  the  thicker  timber 
will  have  to  be  left  on  the  outside  of  the  grooves,  reducing 
the  centre  portion  somewhat. 

On  1^-in.  casing  what  is  the  best  shape,  therefore,  which 
will  suit  the  trade  ? 

Any  replies  from  your  readers  on  this  point  would  be 
appreciated,  whether  given  by  sketches  or  figures. 

C.  Jennings  &  Co. 

Bristol,  November  22nd,  1913. 


Lead-Tin  Alloys. 

I  am  writing  to  ask  if  a  reader  of  the  Review  could 
tell  me  the  specific  resistance  of  lead-tin  alloy — cable  sheath 
material — consisting  of  97  per  cent,  lead  and  3  percent. tin, 
as  usually  prescribed  for  telephone  cable  sheaths,  and  the 
formula  for  calculating  the  specific  resistance  of  same  alloy 
with  different  percentages  of  lead  and  tin  ? 

C.  A.  Smitin 

London,  W.,  November  22rd,  1913. 

[A  number  of  values  for  this  quantity  are  given  in 
Tables  Annvelles  Internationales  de  Consiantes  ct  Donnies 
Numeriques,  Vol.  I. — Eds.  Elec.  Rl\'.] 
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PresHiiro  Regrulation. 

In  my  article  on  this,  writinf^  from  memory  of  a  descrip- 
tion of  a  Brown-Boveri  turbo-fjenerator  set,  I  somewhat 
hastily  wrote  that  in  case  of  the  turbine  losinf^  its  steam,  the 
field  would  be  wiped  out  if  the  current  came  back  throaph 
the  compound  series  turns  from  other  sets  in  y)ara]lel.  This  is 
not  quite  correct,  as  the  field  would  be  maintained  by  other 
sets  in  parallel,  but  at  the  same  time  I  think  it  would  be  so 
weakened  by  current  in  the  series  turns  that  the  set  might  run 
away.  The  best  way  to  settle  the  discussion  would  be  for 
Messrs.  Brown,  Boveri  to  explain  why  they  use  exciters  on 
c.c.  turbo-generators.  Perhaps  the  Editor  could  get  their 
opinion  on  the  matter. 

C.  Turnball. 

Tynemouth  Electricity  Works, 
November  18/A,  1913. 


NEW    EL    CTRICAL     DEVICES,     FITTINGS 
AND    PLANT. 


2,000'Ampere  Armoured  Switchgear. 

An  example  of  the  extent  to  which  the  complete  armonringf  of 
Bwitchpear,  designed  on  the  draw-out  principle,  can  be  carried  is 
Bhown  in  figs.  1  and  2.  The  views  represent  one  of  the  sub-station 
equipments  of  the  Newcastle  Electric  Supply  Co.'s  system.  There 
are  two  panels  controlling^  the  440-volt  side  of  three-pha«e  static 
transformers,  each  switch  having:  acurrentrcarrying  capacity  of  3,000 
amperes  per  phase.  The  switches  are  of  a  strong  mechanical  design, 
suitable  for  use  in  a  situation  which  is  close  up  to  the  power  station. 

Fig.  I  shows  the  switch  withdrawn,  with  the  connections  to 
the  bus-bars  and  current  transformers  padlocked  off,  and  the  oil 
tank  lowered  as  for  the  inspection  of  contacts. 

The  gear  was  made  by  Messrs.  ReyroUe,  of  Hebburn-on-Tyne. 

New  Cord  Grip. 

An  ingenious  and  novel  type  of  cord  grip  was  recently  brought 
to  our  notice  by  Mr.  B.  Deakin,  M.I.E  E  ,  which  ensures  the  com- 
plete separation  of  the  wires  as  they  enter  the  lampholder,  and 
perfec*;  insulation  from  the  case  of  the  fitting,  so  that  shocks  and 
short-circuits  are  prevented.  The  grip  can  be  used  with  most  of  the 
standard  holders  at  present  on  the  market.  As  shown  in  fig.  3,  it 
consists  of  a  wooden  block  Ai  fitting  inside  the  dome  of  the  holder  ; 
the  flexible  leads  are  threaded  through  holes  at  right  angles,  pass 
partly  round  the  block  in  a  groove,  and  again  enter  holes  which 
guide  them  into  "  the  terminals  of  the  holder.  The  grip  thus 
obtained  is  so  strong  that  it  is  impossible  to  pull  the  wires  out 
without  breaking  them  ;  there  is  no  diflBculty  in  threading  them 
in,  or  in  adjusting  the  length,   and  there  is  no  strain  on  the 


and  fitting,  and  protectii  the  fiazible  from  mechanical  injary  and 
short  circuitn.  The  ibield  in  evpeoially  oaefal  in  hot  cUmstea, 
where  fiiee  do  grrat  damage  to  the  flexible,  and  its  rcaiH«iiea 
renders  it  an  effective  protection  to  metal- filamenta  a^ainat  ribra- 


FiG.  8 — P*;^DA^•T  Holder 

AND  Ceiling  Rose  with 

Deakis  Cord-Gbips. 


Fig.  4. — Pendant 

fitted  with  axti-vlbra 

Earth  Shield. 


tion  ;   but   its  most  important  function,  perhaps,  is  that  of  pro- 
viding an  efficient  means  of  earthing  the  holder  and  fitting. 

Fig.  4  shows  a  complete  combination  of  cord  grip  in  holder  and 


Fig.  5.— PLro 
WITH  Cord  Grip. 


Fig.  1. 


Fig.  2. 


Rbyrolle  Armoured  Switchgeah. 


terminals.      The   same   grip   can   be  used   in   ceiling  roses  with 
advantage,  as  shown  at  A  in  fig.  3. 

A  useful  device  to  be  employed  in  conjunction  with  the  cord 
grip  is  the  "Anti-Vibra"  earthing  shield,  which  consists  of  a 
braided  steel  sheath  enclosing  the  flexible.  The  end  of  the  sheath 
is  easily  eplayed  out,  and  is  securely  held  between  the  bolder  and 
the  cord  grip  ;  the  sheath  then  takes  the  whole  weight  of  the  lamp 


ceiling  rose,  and  anti-vibration' shield  need  for  earthing  the  holder. 
The  separated  leads  are  shown  at  A  and  Ai  the  phield  at  B,  the 
cord  gxips  at  Bi  B-y  the  earthing  clip  at  D.  and  the  earth  wire, 
which  is  attached  after  the  ceiling  rose  is  closed,  at  Cj.  An 
alternative  method  of  bringing  out  the  earthing  wire  through  a 
^ole  in  the  cover  of  the  ceiling  rose  is  shown  at  Ci.  Fig.  6  shows 
a  simple  plug  formed  in  one  pieoe  with   the  cord  grip, 


and  an 
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adapter  of  similar  deei(rn  is  made.  A  wall  and  earthini;  plupr  is 
also  to  1)9  had,  usinp  the  cord  (rrip  and  shield  in  conjunction  with 
a  three-prongr  pUiff.  A  special  feature  of  the  devices  is  the  fact 
that  they  are  applicable  to  the  standard  fittinps  now  in  use  without 
inodifie«tion,  and  thus  existing  installations  can  be  ecjuipped  with 
them  at  small  cost.  They  are  manufactured  by  the  Leopold 
Ttrners  &  WoBKEBS,  124-1 27.  Leopold  Street,  Birmingham. 

Some  Special  Motors. 

Messrs.  Higgs  Bbos.,  of  Balsall  Heath,  Birmingham,  who  are 
.-specialising  in  "  fractional "  h.p.  motors  and  dynamos,  and  others 
in  Bv/is  up  to  about  8  h.p  ,  show  in  their  recent  list  a  neat  little 
hanging  motor,  fig.  »;,  which  gives  i  h.p.  at  1,760  e.p.m,,  and 
is  fitted  with  gun-metal  journal  and  ball-thrust  bearings. 

The  shaft  is  tapped  and  can  be  readily  connected  to  flexible 
shafting  for  driving  emery  wheels,  or  for  other  use. 

Another  compact  apparatus  is  the    direct-coupled  forge    fan, 


required  over  the  wire  and  has  to  be  obtained  from'Jbooks,  when 
both  hands  are  needed  to  handle  them  ;  or  notes  have  to  be  jotted 


Fig.  [).— Handy  Telephone  Attachment. 

down,  and  it  is  more  convenient  to  have  both  hands  free, 
carrying  the  receiver  can  be  turned  to  either  side. 

An  Electric  Boot  Warmer. 


The  arm 


A  novel  device  for  warming  and  drying  boots  electrically  has 
recently  been  placed  on  the  market.  This,  as  shown  in  fig.  10, 
consists  of  two  small  radiator  lamps  arranged  to  be  attached  inside 
the  fronts  of  aluminium  boot  trees  and  to  be  coupled  up  to  an 


Fig.  6.— Small 
Hanging  Motob. 


Fig.  7.— Eleoteioal 
Fobge  Fan. 


shown  in  fig.  7.  This  is  suitable  for  li  in.  tuyers,  and  8  in. 
w.G.  draught ;  the  speed  is  6,000  e.p.m.,  and  the  driving  energy 
required  is  about  250  watts.  The  complete  device  weighs  45  lb. 
We  understand  that  Messrs  Higgs  are  building  motors  at  the  rate 
of  150  per  month,  every  part  being  standardised  and  readily  renew- 
able if  required. 

A  Large  Contact  Suspension  Gear. 

We  illustrate  in  fig.  8  an  eight-ring  contact  suspension  gear, 
constructed  by  the  London  Electric  Firm,  of  Croydon,  for 
suspending  an  electrolier  suitable  for  seven  circuits,  from  the  dome 
of  a  church  in  Edinburgh.     It  may  be  noted  that  the  gear  is 


Fig.  10.— Electbic  Boot  Warmeb. 

ordinary  lamp  socket.  The  warming  and  drying  is  done  more  ex- 
peditiously from  the  inside  of  the  boot.  One  pattern  only  is 
supplied,  suitable  for  all  voltages. 

We    understand    that   the    Geneeal  Electric  Co.,  of  Queen 
Victoria  Street,  are  handling  this  device. 

The  Telethermo  Heater. 

The    illustration    shows  a  novel   type   of   electric    heater   in- 
troduced by  Messrs.  Lester  B.  Betts  &  Co.,  Ltd.,  of  9,  London 


Fig.  8.— Contact  Suspension  Gear  for  Electrolier. 

supported  from  beneath,  being  located  between  the  inner  and  outer 
structures  of  the  dome. 

A  number  of  four-contact  gears  have  been  supplied  for  picture 
theatres,  giving  two  separate  circuits  for  red  and  white  lights 
respectively  ;  also  some  five-ring  gears. 

In  all  cases  the  weight  of  the  fitting,  sometimes  amounting  to  a 
ton,  is  only  on  the  winding  rope  during  the  actual  raising  and 
lowering  operations,  and,  even  then,  is  carried  by  the  firm's  self- 
sustaining  winches,  which  are  used  in  connection  with  the  abjve 
gear. 

A  Telephone  Attachment. 

A  telephone  designed  by  Mr.  W.  0.  Ude,  of  West  Haven,  Conn., 
U.S.A.,  enables  one  to  call  up  a  person  or  receive  a  call  without 
putting  tiis  hand  to  the  instrument.  This  saves  much  time  and 
confusion  in  the  use  of  offiote  telephones,  where  information  is  often 


Fig.  11.— "Comft  Corner""  Telethermo  Heater. 

Strict,  E.C.    Its  purpose,  as  the  name  implies,  is  to  convey  heat 
to  a  difttanbe,  and  the  method  adopted  is  to  dirieot  a  current  of  hot 
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air  in  the  desired  direction  by  meano  of  two  flues  with  cowIp,  which 
dtHect  the  current  of  air  horizontally.  The  heatinjf  elementH  arc 
fixed  inside  the  perpendicular  cylinders  of  ruby  plass  which  form 
the  main  parts  of  the  lluec,  and  are  of  2">0  or  fiOO  watts  capacity. 
The  cowls  are  movable.  An  H-c.v.  carbon-filament  lamp  in  each 
ruby  glasH  pives  a  cheerful  red  glow  to  the  device. 


LEGAL. 


Patent  Rights  of  the  National  Tkllwuiteb  Co 

In  the  Chancery  Division  on  Wednesday,  November  19lh,  Mr. 
Justice  Warrington  had  before  him  a  petition  by  the  National 
Telewriter  Co.,  Ltd.,  in  the  matter  of  the  letters  patent  granted  to 
Foster  Ritchie,  No.  24,048,  of  1899,  for  the  prolongation  of  the 
company's  patent  rights  in  an  electrical  device  for  transmitting 
exact  facsimiles  of  handwriting  at  the  moment  of  writing  over 
long  and  short  distances, 

Mr.  Walter,  K.C.,  with  Mr.  Gray,  appeared  for  the  petitioners, 
and  the  Solicitor- General  (Mr.  Buckma.'^ter,  K.C.,  M.P.),  with  Mr. 
Austen  Cartmell,  appeared  on  behalf  of  the  Crown. 

Mk.  Walter,  K.C.,  in  opening  the  petition,  said   there  was  no 
opposition.      The  patent  did  not  expire  until  December  Ist  next. 
The  Privy   Council   practice,  continued  counsel,  upon   which  the 
extension  of  patents  was  based,  held  that  in  order  to  obtain  an 
extension,    the    invention   must   be    one     of    considerable    merit 
from    the    public  point   of    view,   and    further,  that  for  reasons 
for   which  the   patentee  was   not  responsible,   the  remuneration 
during  the  period  for  which   the  licence   was  originally  granted 
was  not  adequate  in  the  opinion  of   the  Court.     The  invention 
before  his  Lordship  related  to  the  electric  transmission  from  point 
to  point  of  writing,  drawings,  or  anything  that  could  be  put  with 
a  pencil  on  paper.     It  was  an  instrument  which  could  transmit  a 
signature  to  a  bank  sufficiently  accurately  for  it  to  be  honoured, 
along  many  miles  of  electric  wire.     The  history   of   inventors' 
efforts   in  this  direction  showed  that  in   1858  Will'am  Thomson, 
afterwards  Lord  Kelvin,  made  a  suggestion  along  the  lines  of  an 
apparatus  to  effect  this  telewriting,  but  it  did  not  get  any  further. 
He  would  mention  here  that  Lord  Kelvin  was  a  shareholder  in  the 
present  company,  and  shares  were  held   by  Lady  Kelvin  at  the 
present  time.     Lord   Kelvin   got  no  further   in   the    direction  of 
telewriting  beyond  the  transmission  of  certain  signals  which  could 
be  interpreted  by  light  thrown  upon  a  wall,  and  possibly  on  photo- 
graphic  material,  which   afterwards  could    be    developed.     Next 
came  Cowper's  series  of  patents  beginning  in   1878.     Cowper  had 
the    idea    of    an   electrical   device   controlling    an   apparatus   at 
the  end  remote  from  where  the  operator  was  signalling,  and  the 
way  in  which  he  accomplished  this  was  by  an  apparatus  which 
responded,     unfortunately,    to    no    particular     law.    but    which 
undoubtedly    did     give,    within    small     limits,    fairly    accurate 
results.      The  writing  pencils,  however,  both  at  the  transmitting 
and  receiving  end  could  only  move  over  a  limited  range,  and  another 
drawback  was  that  the  paper  on  which  the  operator  was  writing 
was  constantly  moving.     Nothing  came  of  that  invention.     Then 
there   appeared    the  patents  of  Elisha  Gray,   whose   instrument 
formed  a  great  advance.     Anything  that  could  be  written  or  drawn 
could  be  resolved  into  two  movements — a  vertical  movement  and 
a  horizontal  movement.     The  type  of  receiver  which  Gray  proposed 
to  attach  to  his  machine  was  capable  of  doing   this.      The  opera- 
tor's pen  was  connected  with  levers  which  moved  in  two  directions 
at  right  angles  to  one  another,  and  the  movements  of  these  levers 
caused  electrical  pulsations  to   follow   one  another  along  to  the 
receiving     instrument,   reproducing    the   fetep-by-step  mechanical 
movement ;  thus  the  pen  at  the  receiving  end  moved  in  sympathy 
with  the    operator's  pen.      It  was  found,    however,    that  Gray's 
patent  was  defective,  inasmuch  as  when  the  operator  wrote  ([uickly 
the  mechanical  part  of  the  instrument  failed  to  correspond  with 
the  electrical  part,  and  confusion  resulted,  this  making  the  instru- 
ment   practically    useless    from    a    commercial    point    of    view. 
Ritchie's  patent,  which  was  the  one  before  his  Lordship,  also  had 
the  device  of  two  rods  working  at  right  angles,  but  no  longer  con- 
trolled  by   step-by-step    impulses   but   by   variations   of   electric 
current.     To  make  certain  of  the  chront meter  movement,  it  was 
also  necessary  to  have   resistance   acting  upon  the  same  law.     By 
working  this  combination  it  became  possible  to  write  rapidly  and 
to  go  back  to  any  particular  point  in  the  writing  for  the  purpose 
of  erasing  errors,  crossing  '"  t's  "  or  dotting  "  i'e,"  &c.     Then  by  u 
very  beautifully   worked-out   electrical    problem,   an   exact    cor- 
respondence was  obtained  between  the  pen  of  the  operator  and  the 
pen  of  the  recording  instrument. 

The  Solicitok-Genekal  intervening,  said  that  one  of  the  objec- 
tions sent  in  was  that  there  was  not  sufficient  general  novelty  and 
merit  in  the  invention  to  justify  an  extei  sion  of  the  patent.  The 
Crown,  however,  did  not  feel  bound  to  take  notice  of  any  objection, 
and  would  leave  the  point  entirely  in  his  Lordship's  hands. 

Mb,  Walter,  with  regard  to  the  financial  side  of  the  applica- 
tion, contended  that  it  was  through  no  fault  of  the  patentee  that 
the  remuneration  he  had  received  was  inadequate.  As  far  back  as 
April,  1895,  a  company  called  the  Telautograph  Co.,  Ltd.,  was 
registered  with  the  object  of  introducing  Gray's  instrument  upon 
the  market.  A  number  of  Gray's  instruments  were  made,  but 
they  had  eventually  to  be  withdrawn,  as  they  proved  to  be  com- 
mercially unworkable.  By  September,  IS 98,  the  company  had 
come  to  the  end  of  its  resources,  and  another  company,  called  the 
Facsimile  Syndicate,  Ltd.,  was  registered,  of   which  Sir  J.  Craggs 


and  member.-'  of    hi.i    family  were  pr  '.   the  oole   f'  - 

Mr.  Itit<hie,  who  had  come   over  ti<.  a  t<j  work  ". 

inHtrument,  had  devoted  himK-lf  ttj  r  ■-  defe<;t«,  aii 

present  invention  wa.s  the  r»;«ult  of   ,  ^  Thromrho'^' 

had  been  employed  continnonsly   by  the  variou'*  companitnt  which 
had    been    formed    in  connection   with   the   device,   anl    he   had 
received,   almost  entirely  from   Kir  J.  Craiffro  and   hi>t   family,  a 
Halary  of  from  £  100  to  £5i><j  a  year  an  maosger,  makinj;  op  to  dat« 
a  sum  paid  to  him  of  about  £7,00i'.     The  patent  was  taken  over  by 
the  Facsimile  Co.,  and  further  licences  arose  which  led  eventually 
to   the   development   of    the   National    Telewriter   Co,   Ltd.,  the 
present  petitioners.     Pasfiing  on  to  the  actual   usefl  of  the  tele- 
writer, counsel  explained  that  it  waa  of  great  oee  in  tnuumitting 
coded  cables  to  post  offices,  and  was  used  hy  financial  houisef)  which 
would  not  accept  tolegrams  at  all.      It  was  alao  need  in  connection 
with  the  Liverpool  Cotton  Exchange  for  sending  out  the  current 
prices.     A  tele  write;  exchange  had   bt^n  established  in  Liverpool 
for  this  purpose.      The  instrument  had  also  been  entabliabed  in  the 
Press  Gallery  of  the  House  of  Commons  for  transmitting  news  from 
the  Gallery  to  newspaper  oflBces,  and  it  was  used   for  many  other 
purposes.      The  need  of  entering  into  some  arrangement  with  the 
Post  Office  and  the  National  Telephone  Co.,  whc  were  the  con- 
trollers of  wires  for  sending  messages  from  place  to  place,  wa«  early 
recognised.      Accordingly   in    18!H;   the    Telautograph    Co.,    Ltd... 
entered  into  an  agreement  with  the  National  Telephone  Co.  for  the 
use  of  their  wire?,  and   under  it   the   Telephone  Co.  charged  the 
Telautograph  Co.  27 i  per  cent,  of  its  gross  receipts  for  the  trans- 
mission of  messages  over  certain  distances,  and  22  i  per  cent,  of  the 
gross  receipts  in  respect  of  others.      In  April  of  1899  the  company 
eventually  managed  to  obtain  a  licence  from  the  Post  Office.      It 
was  for  one  year  certain,  with  six  months'  notice  after  that.     The 
charges  made  by  the  Postmaster-General  were  27  i  per  cent,  of  the 
gross  receipts  made  by  telewriters  in  respect  of  the   use  of  wires 
where  the  rights  of  the  Post  Office  were  ncn-exclusive  :  and  in  caaes 
where  the  Postmaster-General's  rights  were  exclusive,  the  charge 
was  374  per  cent,  of  the  gross  receipts.     They  were  the  only  terms 
upon  which  the  Telautograph  Co.   could   do  business.     It  meant 
that  the  company  had  to  pay  out  in  respect  of  these  agreements 
50  and  60  per  cent,  of  the  gross  receipts,  Lud  it  bcc£ime   impossible 
to  carry  on   the  business  under  such  terms.      Eventually,  better 
terms  were  secured,   and   in   November,   1904,  a   new  agreement 
was  entered  into   with  the  N.T.  Co.  which  provided  that  where 
the  rental  charged   by  the  Telautograph  Co.  for  their  instrnmenta 
exceeded  £10,  15  per  cent,  of  the  gross   receipts  should  go  to  the 
National  Telephone  Co.,  and  in  cases  where  the  rental  was  tmder 
£10,  it  was  to  be  10  per  cent,  of  the  gross  receipts.     In  consider- 
ation, however,  of  reducing  their  terms,  the  National  Telephone 
Co.  insisted  upon  15   per  cent,  of  the  gross  rentals  from  private 
installations,  viz.,  where  the  instrument  was  used  from  one  depart- 
ment to  another  in  big  business  houses,  kc.    After  long  negotia- 
tions with  the  Post  Office,   in   March,   1906,   new  licences  were 
obtained  from   the  Postmaster-General   for  a   term  of  five  years 
certain,  terminating  on  six  months'  notice,  at  an  all-round  charge 
of  10  per  cent,  on  the  gross  receipts,  but  no  right  was  granted  to 
use  the  telephone  exchanges,  or  even  to  set  up  exchanges  of  their 
own.     In  1906  a  further  agreement    was  secured   with  the  Post 
Office  on  much  better  terms.     A  licence  for  21  years  certain  was 
obtained  at  10  per  cent,  of  the  gross  rentals  after  deducting  any 
sums  paid  for  telephone  line  rental.    The  now  well-known  clause 
of  the  Postmaster-General  giving  him  a  right  to  purchase  was  also 
inserted.     There  was  a  further  clause  permitting  the  use  of  the 
telephone  as  supplemental  to  the  telewriter,  and  also  permission 
was  given  to  establish  special  telewriter  exchanges,  but  the  com- 
pany was  still  forbidden  to  use  them  at  th°  telephone  exchangee. 
It  lived  in  hopes,  however,  of  getting  that  concession  eventually. 
Of  course,  with  such  a  licenc"  the  company,  now  the  National 
Telewriter  Co.,  were  able  to  do  more  business,  and  they  had  already 
established  two  exchanges  in  London,  and  a  third,  which  he  had 
already  referred  to,  in   Liverpool.     The  return  of  the  company's 
receipts  had  shown  an  increase  from  £801  rentals  in  1909  to  £5,453 
during  the  present  year. 

Expert  evidence  was  given  by  Prof.  C.  V.  Boys,  who  described 
minutely  the  mechanism  of  the  patent.  He  praised  in  the  highest 
terms  the  cleverly  worked  out  electrical  problem  involved  in  the 
instrument,  and  said  the  precision  and  accuracy  with  which  it 
worked  were  little  short  of  superhuman. 

Sir  John  Ckaggs  gave  evidence  as  to  the  growth  of  the  various 
companies  concerned  and  the  financial  aspect  of  the  matter. 

Mu.  Foster  Ritchie,  the  patentee,  in  evidence,  said  he  was  an 
electrical  engineer,  and  chief  engineer  to  the  petitioniTiir  company. 
From  1882  to  1896  he  was  electrical  superintendent  to  the  Elec- 
trical ulanufacturing  Co.,  of  Chicago,  and  as  such  became 
associated  with  Elisha  Gray.  For  several  years  he  worked  with 
him  in  connection  with  the  telewriter  machine.  K  ventually  witness 
came  over  to  England  to  work  the  Gray  patents  for  the  Telauto- 
graph Co.,  and  he  had  been  employed  by  that  and  the  subsequent 
companies  ever  since.  After  the  failure  of  the  telautograph  as  a 
commercial  machine,  witness  set  himself  to  work  to  perfect  the 
instrument,  with  the  result  that  the  present  machine  was  patented. 
The  power  to  establish  exchanges,  witness  said,  marked  a  great 
development  in  the  petitioning  company's  business.  In  his  opinion, 
the  real  business  of  the  company  lay  in  that  direction. 

In  giving  judgment,  his  LoROSHir  said  it  was  obvious  that  the 
instrument  could  be  used  for  a  certain  quasi-public  purpose,  as  was 
shown  by  its  U3e  in  the  Liverpool  Cotton  Exchange.  He  held  that 
the  want  of  sufficient  remuneration  to  the  patentee  up  to  the 
present  time  was  not  due  to  anything  within  the  patentees  control, 
but  was  largely  due  to  the  fact  of  being  unable  to  get  the  use  of 
telephone  lines.  He  thought  the  petitioners  should  be  granted 
some  further  time  in  order  to  exploit  their  patent  on  a  profitable 
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basis.  It  wa8  not,  however,  a  case  where  the  outside  limit  of 
extension  should  be  granted,  but  he  proposed  to  g:rant  an  extension 
of  the  patent  for  tive  years,  and  he  would  make  an  order  to  that 
effect. 

Qrkenwood  r.  Salford  Corporation. 

On  the  2l8t  inst.  an  action  to  recover  damages  for  the  loss  of  her 
husband  was  brought  by  Mrs.  E.  D.  Greenwood,  of  Whit  Lane, 
Pendleton,  before  Mr.  Justice  Bailhache  and  a  common  jury,  at  the 
Manchester  Assizes,  against  the  Salford  Corporation. 

According  to  Counsels  statement,  Greenwood  was  a  hairdresser, 
aged  37.  He  had  alighted  from  a  tramcar  in  Frederick  Road, 
Pendleton,  about  11  p.m.  on  June  17th,  and  was  walking  towards 
the  footpath,  when  he  was  knocked  down,  run  over,  and  killed,  by  a 
motor-tower  wagon  belonging  to  the  tramways  department  of  the 
Salford  Corporation,  which  came  up  at  a  very  fast  speed,  and  with- 
out any  warning. 

The  jury  awarded  the  plaintifif  J650O  damages. 


British  Westing  house  Electric  and  Manufacturing 

Co.,  Ltd. 

In  the  Chancery  Division  on  Tuesday  (25th  inst.),  Mr.  Justice 
Astbury  had  before  him  a  petition  of  the  British  Westinghouse 
Electric  and  Manufacturing  Co.,  Ltd.,  to  confirm  a  reduction  of 
capital  from  £1,875,000  to  .€1,150,000. 

Mr.  Clauson,  K.C.,  for  the  company,  said  it  was  proposed  to 
write  off  £725,000,  the  amount  of  capital  lost  or  unrepresented  by 
available  assets. 

His  Lordship  said  he  had  been  through  all  the  facts,  and 
counsel  need  not  trouble  with  them. 

Mr.  Clauson  stated  that  the  loss  was  on  patents,  goodwill,  and 
on  account  of  a  very  heavy  arbitration  between  the  company  and 
the  Underground  Electric  Companies,  and  other  causes. 

His  Lordship  sanctioned  the  reduction. 


Hankov^^  Light  and  Power  Co.,  Ltd. 

Mr.  Justice  Joyce,  in  the  Chancery  Division,  on  2l8t  inst.,  heard 
a  motion  by  Mr.  H.  C.  Frank,  a  shareholder,  to  restrain  the  com- 
pany from  declaring  a  dividend  on  its  ordinary  shares  on  a  cumu- 
lative basis.  Plaintiff  contended  that  the  ordinary  shares  only 
carried  a  non-cumulative  dividend  according  to  the  regulations  of 
the  company.  Later  it  was  stated  that  the  case  depended  on  the 
construction  of  the  memorandum  of  association  and  the  effect  of  a 
resolution,  and  whether  the  shares  were  in  fact  issued  with  the 
preferential  rate. 

His  Lordship  decided  to  hear  the  motion  on  Tuesday. 


Workman's  Compensation  Claim. 

At  Rotherham  County  Court  last  Friday,  George  W.  Howard,  electric 
welder,  applied  for  compensation,  the  respondents  beirg  Messrs. 
Edgar  Allen  &  Co.,  Ltd.  Applicant  alleged  that  he  had  lost  the 
sight  of  his  right  eye  in  the  course  of  his  employment.  Dr.  Walker, 
of  Leeds,  sat  as  medical  assessor. 

According  to  the  report  in  the  Sheffield  Daily  Telegrajjh,  Mr. 
Howe  stated  that  Howard  was  doing  his  work  as  an  electric 
welder,  on  May  19th,  1913,  when  there  was  a  flash  in  his  face. 
The  sight  of  the  right  eye  was  practically  lost,  but  the  left  eye  was 
about  normal.  The  applicant's  wages  at  the  time  were  over  £2, 
and  £1  a  week  compensation  was  paid  up  to  July  1st.  The 
respondents  denied  total  incapacity.  The  real  point  seemed  to  be 
whether  the  present  condition  of  the  right  eye  was  in  any  way 
attributable  to  the  flash,  or  whether  it  was  entirely  due  to  previous 
disease,  or  some  other  cause. 

His  Honour  (Judge  Benson)  acting  on  the  opinion  of  the 
medical  referee,  gave  judgment  for  the  respondents. 


Giant  Finance  Co.,  Ltd.,  r.  Victoria  Falls  and  Transvaal 

Power  Co.,  Ltd. 

Before  Mr.  Justice  Pickford  in  the  King's  Bench  Division  on 
20th  inst.,  plaintiffs  asked  for  a  declaration  that,  as  assignees  of 
Mr.  M.  F.  Armstrong,  they  were  entitled  to  a  commission  on  the 
gross  actual  receipts  in  respect  of  electric  power  supplied  to  the 
Eckstein  group  of  mines  on  the  Witwatersrand  and  other  under- 
takings. The  defendants  denied  that  Mr.  Armstrong  obtained  any 
contract  for  the  supply  of  electric  power  to  the  Eckstein  group,  or 
that  they  supplied  the  group.  They  said  that  a  contract  to  supply 
the  group  was  obtained  by  a  Mr.  Harper,  that  a  subsidiary 
company — the  Rand  Mines  Power  Co. — was  formed  to  take  over 
the  business,  and  that  Mr.  Harper  was  paid  £70,000  for  his  rights. 
The  hearing  of  the  case  was  continued  on  20th  inst.,  when  his 
Lordship  deferred  judgment. 


Factory  Acts  Prosecution. 

At  the  Birmingham  Police  Court,  on  20th  inst.,  Messrs.  William 
Bayliss,  Ltd.,  tube  manufacturers,  Wiggin  Street,  were  summoned 
under  the  Factories  and  Workshops  Act  with  neglecting  eflBciently 
to  earth  metal  work  and  a  portable  lamp,  in  consequence  of  which 
neglect  a  workman  named  George  Farraday  suffered  bodily  injury. 
Tho  defendants  were  also  summoned  for  neglecting  to  provide 
efficient  means  suitably  located  and  capable  of  cutting  off  and  con 
trolling  electrical  pressure. 


According  to  the  report  of  the  case  in  the  Birmingliam  Mail, 
Mr.  J.  E.  Harston,  Inspector  of  Factories,  appeared  in  support  of 
the  summons. 

William  Lee,  a  workman  employed  by  the  defendants,  said  that 
on  October  8th  last  Farraday  was  found  in  an  unconscious  con- 
dition. The  witness  attempted  to  raise  him  from  the  ground 
where  he  lay,  and  received  a  shock.  Lee  had  to  release  his  hold 
of  him.  Another  employe  named  Dolby  declared  that  the  voltage 
was  1 10.  When  he  saw  Faraday  lying  prostrate  on  the  floor  he  cut 
off  the  current.  A  copy  of  the  Electrical  Regulations  was  fixed  up 
in  the  premises,  and  if  they  had  been  infringed  they  had  been 
infringed  through  being  misconstrued.  Mr.  Evans,  a  representative 
of  the  defendant  firm,  questioned  the  witness  with  regard  to  the 
electrical  installation.  The  witness  said  that  electrical  experts  had 
seen  the  apparatus,  and  only  14  days  before  the  accident  it  was 
tested  by  them.  Dr.  Sampson,  of  the  General  Hospital,  said  that 
when  the  man  Faraday  was  admitted  to  the  institution  he  was  in  a 
very  critical  condition.  The  witness  had  never  seen  such  a  severe 
case  of  electric  shock  before. 

The  defendants  pleaded  guilty.  Mr.  Evans  declared  that  they  had 
been  "  let  down  "  by  the  electrical  experts.  They  were  deeply 
grieved  at  the  accident. 

The  Bench  considered  the  case  a  very  serious  one.      The  defen 
dants  were  fined  £50,  with  £3  19s.  6d.  costs  on  the  first  summons, 
and  £5  and  lOs.  6d.  costs  in  the  second  case. 


BUSINESS   NOTES. 


Catalogues  and  Lists. — Messes.  J.  H.  Holmes  &  Co., 

Newcastle-on-Tyne. — Pamphlet  No.  91  containing  illustrations  and 
brief  particulars  of  "  Universal  "  electric  light  fittings  ;  also  a 
pamphlet  relating  to  their  electric  controlling  apparatus  for 
printers,  a  lengthy  list  of  printing  offices  equipped  by  the  firm 
being  given. 

The  Westinghouse  Brake  Co.,  Ltd.,  82,  York  Road,  King's 
Cross,  London,  N.— Pamphlet  describing  the  Westinghouse  steam 
heating  apparatus  for  steamships. 

The  Westinghouse  Cooper  Hewitt  Co.,  Ltd.,  80,  York  Road, 
King's  Cross,  London,  N. — 12page  pamphlet,  entitled  "  That  Blue 
Light,"  concerning  the  application  of  mercury  vapour  lamps  to  box 
advertising  signs  and  the  illumination  of  buildings.  Pictures  are 
included  of  buildings  lighted  by  this  means,  and  of  the  different 
types  of  lamps  and  fittings  used. 

The  Sterling  Telephone  and  Electric  Co.,  Ltd.,  210  and 
212,  Tottenham  Court  Road,  London,  W. — Several  publications. 
No.  173  (8  pages)  gives  illustrations,  with  revised  prices,  &c.,  of 
"  Primax "  automatic  interphones ;  No.  179  deals  with  electric 
bells;  No.  210  gives  prices  of  receivers  for  wireless  telegraphy; 
and  another  contains  illustrations  and  prices  of  condenters  for 
telegraph,  telephone,  ignition,  and  other  service. 

Messrs.  C.  Jennings  (!c  Co.,  Pennywell  Road,  Bristol — 266-page 
bound  catalogue  containirg  fully  illustrated  information  and  prices 
of  their  numerous  manufactures  in  woodwork,  ranging  alphabetic- 
ally from  arches  to  woodwork  mantelpieces.  Particulars  are 
included  relating  to  their  electric  light  casings  and  cappings,  also 
creosoted  troughing  for  underground  cables.  The  makers  of  this 
troughing  claim  that  whether  it  is  creosoted  by  dipping  or  by 
pressure  the  material  used  is  free  from  acids  injurious  to  the  lead 
or  other  coverings  on  the  cables.  Sharp  flexion  and  fatigue 
are  avoided  owing  to  the  longer  lengths  and  elasticity  obtainable 
with  a  wood  trough  system.  A  large  stock  of  teak  for  the  elec- 
trical trade  is  listed.  We  have  also  received  one  of  the  firm's  four- 
fold brass  jointed  rules. 

Messrs.  Higgs  Bros.,  Dynamo  Works,  Sherbourne  Road,  Balsall 
Heath,  Birmingham. — Ten-page  illustrated  pamphlet  in  binding 
cover,  containing  specification  of  small  motors  for  propeller  fans, 
forge  fans,  and  electric  drills.  Shunt  and  series  motors,  enclosed 
ventilated,  from  ^  to  7i  h.p.,  and  shunt  generators  from  "2  to 
4  KW,,  are  particularised  as  to  speeds,  prices  and  dimensions,  and 
information  is  given  of  controlling  gear. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London,  E.C. — The  3Ia:da  Hmse  Xeux  for  November  con- 
tains in  its  20  pages  a  good  deal  of  chatty  and  interest^g  inform- 
ation relating  to  "Mazda"  lamps,  fittings  and  lighting,  and 
publicity  literature  concerning  same. 

Messrs.  Drake  &  Gorham,  Ltd.,  1,  Felix  Street,  Westminster 
Bridge  Road,  London,  S.E — The  firm's  1914  catalogue  is  a  very  bulky 
one.  It  consists  of  13  sections  separated  by  a  thumb  index,  and  with  a 
complete  alphabetical  index  for  the  whole  of  the  contents.  As 
usual  the  bock  is^  profusely  illustrated,  and  prices  are  clearly 
indicated.  The  manufactures  of  which  particulars  are  given 
include  all  imakes  of  metal-filament  and  other  incandescent  lamps, 
arc  lamps  for  various  purposes,  cables  and  flexibles,  switchboards, 
switchgear,  measuring  and  testing  instruments,  electric  lighting 
accessories,  electric  radiators,  fires,  heaters,  cooking  and  heating 
appliances,  telephones  for  different  classes  of  service,  motors, 
starters,  fans,  vacuum  cleaners,  prepayment  devices,  Holophaneand 
other  glassware.  The  last  and  largest  section  is  that  dealing  with 
electric  light  fittings,  indirect  and  semi-indirect  lighting,  fittings, 
Striplite,  watertight  fittings,  &c. 

The  a.  E.g.  Electrical  Co.  of  South  Africa,  Ltd.,  Caxton 
House,  Westminster. — Pamphlets  describing  the  A.E.G.-Nitra 
lamps,  of  600-3,000  c.p.,  taking  i-watt  per  candle,  with  fittings  and 
acoesBories. 
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Patent  Xotices. — An  order  has  been  made  restoring 
letterH  patent  No.  25,736  of  1908,  srranted  to  Edward  Temple,  for 
"  Improvementfl  in  and  relating:  to  waBhing^  or  purifying  apparatoH 
for  use  in  tjas  (feneratiner  plants," 

An  application  has  been  made  by  H.  Hartley  and  V.  Canova  for 
restoration  of  patent  No.  13,H.'')9  of  1908,  for  "Improvements  in 
taximeters  or  the  like  indicating  and  recording  instraments." 

Glasirow  Exhibition  Electric  Kitchen.— The  accom- 
panying photograph  illustrates  a  series  of  Carron  cooking 
appliances  which  were  used  in  the  restaurant  kitchen  at  the 
Glasgow  Electrical  Exhibition  by  Mr.  James  Craig,  of  Glasgow, 
the  caterer  for  the  Exhibition.     The  appliances  consist  chiefly  of 


Carkon  Electric  Kitchen  at  Glasgow  Exhibition 


an  18  in.  x  15  in.  grill  and  hot-plate  ;  a  breakfast  cooker  set, 
consisting  of  a  10-in.  grill  with  an  8-in.  boiling  plate  ;  a  24  in.  X 
18  in.  baking  plate  ;  a  4  ft.  X  2  ft.  6  in.  hot  closet  and  carving 
table ;  three-gallon  water  boiler,  and  one  of  the  company's 
standard  electric  cookers,  No.  860.  These  appliances  were  found 
sufficient  to  provide  luncheons,  teas  and  other  refreshments  for  a 
daily  average  of  .500  people,  and  were  worked  at  high  pressure 
throughout  the  run  of  the  Exhibition.  The  results  obtained  were 
highly  appreciated  by  the  public,  as  well  as  by  the  caterer,  Mr. 
Craig,  and  the  Exhibition  management  generally. 

Private  Arrangements. — Accessories  Manufactur- 
ing Co.,  Ltd.,  11,  Dean  Street,  Oxford  Street,  London,  W.,  electric 
accessories  manufacturers. — Pursuant  to  the  provisions  of  the 
Companies'  (Consolidation)  Act,  a  meeting  of  the  creditors  of  the 
above  was  held  on  Friday,  November  14th,  at  the  oflBces  of  Messrs. 
Roberts,  Wright,  McCann  &  Co.,  chartered  accountants,  Pancras 
Lane,  E.U.  It  was  reported  that  the  shareholders  had  passed  re- 
■  Bolutionrt  in  favour  of  voluntary  liquidation,  and  had  appointed  Mr. 
H.  A.  McCann  to  act  as  liquidator.  A  statement  of  affairs  was 
presented  showing  the  position  as  at  October  29th  last,  and  this 
diseloeed  liabilities  of  £1,3»6,  all  of  which  were  due  to  unsecured 
creditors.  The  assets  were  estimated  to  realise  £1,36S,  less  £141 
for  preferential  claims,  leaving  net  assets  of  £1,228,  and  a  small 
deficiency  was  thus  disclosed.  The  assets  consisted  of  cash  in  hand 
and  at  bank,  £20  ;  sundry  debtors  £166,  expected  to  produce  £3.')0  ; 
stock-in-trade  at  or  under  cost  prices,  £899  ;  and  fixtures  and 
fittings  valued  at  £100.  It  was  reported  that  the  company  was 
registered  on  November  7th,  1910,  with  a  nominal  capital  of  £5,000 
in  £1  shares.  There  were  4,900  preference  shares,  and  100  ordinary 
shares,  all  of  the  face  value  of  £1  each.  The  company  was  formed 
to  take  over  the  assets  of  a  previous  company.  The  purchase 
price  payable  for  the  assets  was  agreed  at  £1,670,  and  that  amount 
was  discharged  by  a  payment  in  cash.  During  the  first  12  months 
that  the  company  was  in  existence  it  carried  on  businf  ss  at  a  loss 
of  £200,  while  in  the  succeeding  year  there  was  a  further  loss  of 
£400.  After  discuf^sing  the  position  the  creditors  decided  to  con- 
firm the  voluntary  liquidation  of  the  company,  and  approved  the 
appointment  of  Mr.  McCann  as  liquidator.  A  committee  of  three 
of  the  principal  creditors  was  also  appointed  to  act  with  the 
liquidator. 


Electrical  Co.,  Ltd JE'202 

QiUon  &  Co.,  Ltd 194 

Goossens,  Pope  &  Co.,  Ltd..  20 

Heath  &  Co.,  Ltd 284 

HawkiDs  Bros 27 


Ickelheimer,  Max £i6 

Maciiityre  &  Co.,  Ltd 47 

Ontrani  &  Co 42 

Zimmerman  &  Co 82 


Telephone  Rents. — On  Tuesday  an  action  was  brought 
by  the  Postmaster-General,  in  the  Manchester  County  Court,  to 
recover  one  year's  rent  of  a  telephone,  due  in  advance  on  May  9th, 
1912.  from  J.  Solberg,  partner  in  the  late  firm  of  Kirby  &  Solberg, 
of  Harpurbey.  Notice  of  dissolution  of  partnership  was  pub- 
lished in  the  London  Gazette,  but  Judge  Mellor  held  that  this 
was  not  sufficient,  and  the  defendant  was  liable.  At  the  same 
time,  he  expressed  astonishment  that  the  Government  should  press 
the  claim,  as  the  defendant  had  only  had  nine  months'  use  of  the 
telephone,  and  was  being  made  to  pay  for  two  years'  use. 


Book  .\otiCf.S. — Applied  Mfrhanicn.     By  A.  Jamieeon. 

Vol.  V.  London  :  Chas.  Griffin  k  Co.  Price  7«.  6d.— Thi*.  the 
eighth  edition,  incorporates  the  anthor'a  lit.»t  additions  and  alters- 
tions  ;  it  treats  of  the  theory  of  machines  and  practical  mechanicma, 
and  follows  the  syllabas  of  the  final  B.Sc.  examination  in  enjrin- 
eering  for  external  students  of  the  Univereity  of  London,  cover: :ji; 
also  that  of  the  Institution  of  Civil  Engineers  for  the  AiiDOciate 
Membership  examination.  The  work  is  bo  well  known  that  we 
need  only  commend  it  to  new  readers  a«  one  of  the  most  lacid  and 
instructive  textbooks  extant  on  this  subject,  written  in  the 
author's  inimitable  style,  and  fully  illustrated.  Nomerons 
examples  and  examination  questions  are  included. 

We  have  received  a  copy  of  the  fir^t  numUr  of  the  Jntematiimal 
Jteri^v)  of  Comtin'rce  o ml  a  monthly 

magazine, edited  by  Mr.  T.  ~  -.le  Sheldrake. 

The  price  is  28.  net.  and  the  intentions  of  the 
publishers  (Meesrs.  L.  Upcott  Gill  i:  Son,  Ltd.) 
are  to  produce  a  high-class  review  dealing  with 
international  commerce  and  industry  in  the 
same  way  that  the  well-known  monthly  re- 
views cover  politics,  literature,  social  and 
religious  questions.  The  opening  pages  contain, 
under  the  heading  "  Markets  of  the  World." 
a  collection  of  useful  notes  on  commercial  con- 
ditions, which  are  well  informed,  and  cannot 
fail  to  be  of  service  to  all  who  wish  to  follow 
the  course  of  matters  bearing  npon  trade 
and  commerce  in  different  parts  of  the  world. 
These  comments  are  followed  by  a  number  of 
articles  from  the  pens  of  authoritie<!,  on  a 
variety  of  matters  coming  within  the  scope  of 
such  a  publication.  Among  the  articles  in  the 
present  issue  (December)  are  the  following:  — 
Commerce  and  the  Universities,  Trade  Routes 
as  they  will  be  Aflfected  by  the  Panama  Canal, 
Oil  Fuel  and  its  Use  for  Steam  Raising,  The 
Incidence  and  Effects  of  the  New  American 
Tariff,  The  Commercial  Oatlook  in  China,  The 
Merchant  System  and  Oversea  Trade,  A  Re- 
trospect and  Prospect,  by  the  editor,  Siberia 
of  To-day,  extracts  from  official  reports  and 
from  the  worlds  commercial  Press.  We  ex- 
tend to  our  new  contemporary  the  hand  of 
welcome,  and  wish  the  editor  every  success  in 
his  efforts  to  maintain  that  high  standard  which  is  his  aim,  and  to 
which  he  fully  attains  in  his  first  issue. 

"  Insulation  and  Design  of  Electrical  Windings. "  By  A.  P.  M. 
Fleming  and  R.  Johnson.  1913.  London  :  Longmans,  Green  and 
Co.     Price  7s.  6d.  net. 

"  Traiisactiom  of  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol.  XXX,  Part  1.  November,  1913.  New- 
castle-on-Tyne  :  The  Institution.     Price  5s. 

"  The  Influence  of  Inert  Gases  on  Inflammable  Gaseous  Mix- 
tures," by  A.  Clement.  "Monthly  Statement  of  Coal-Mine 
Fatalities  in  the  United  States,  July,  19l:i,"  by  A.  H.  Fay. 
"  A  Laboratory  Study  of  the  Inflammability  of  Coal  Dust,'  by 
J.  C.  W.  Eraser,  E.  J.  Hoflfman  and  L.  A.  SchoU  :  and  other 
mining  pamphlets.     Washington  :  Government  Printing  Office. 

"Journal  of  the  American  Institute  of  Architects."  October, 
1913.     Washington  :  The  Institute. 

"The  Physical  Review."  Vol.  II,  No.  5,  November,  1913. 
Lancaster,  Pa.     The  American  Physical  Society. 

"Journal  of  the  Western   Society  of  Engineers."     Vcl.  XVIII, 
No.  7.     September,  1913.     Chicago  :  The  Society.     Price  50  cent'". 
"Memoirs  of   the   College  of  -jcience  and  Engineering,  Kyoto 
Imperial   University,     Vol,  5,  Nos,   6   and  7,     May  and  August 
1913,     Kyoto  :  The  College, 

"Journal  of  the  Franklin  Institute."  Vol.  CLXXVI,  No.  5. 
November.  1913.     Philadelphia  :  The  Institute.     Price  50  cents. 

"Atti  della  Associazione  Elettrotecnica  Italiana.'  Vol,  XVII, 
No,  21,  November  15th,  1913,  Milan:  Stucchi  Ceretti  .v  C. 
Price  Lire  1.50. 

"  Boletin  de  la  Sociedad  de  Fomento  Fabril.  Vol,  XXX,  No.  1<". 
October,  1913,     Santiago  de  Chile  :  The  Society, 

Condensin<>:  Plant  Contracts.— Orders  for  condensing 

plant  have  recently  been  received  by  the  Mirrlees,  Watson  Co., 
Ltd.,  for  ;— The  City  and  Guilds  (Engineering)  College  :  the  Carron 
Co.  ;  De  Beers  Consolidated  Mines.  Ltd.  (Kimberley)  :  New  Jagers- 
fontein  Mining  and  Exploration  Co.,  Ltd.  ;  Fife  Power  Co. ;  Bourne- 
mouth and  Poole  Electric  Supply  Co. ;  Oldham  Corporation  : 
and  a  number  of  collieries. 

For  Sale. — Keadint::  Corporation  has  for  dispos;il  a 
steam  engine  and  fan,  also  a  fan  suitable  for  direct  electric  drive. 
Particulars  are  given  in  our  advertisement  pages. 

The  Norwich  Electric  Tramways  Co.  is  offering  a  200-K\v. 
Westinghouse  dynamo  and  Browett-Lindley  engine  for  sale. 

Bankruptcy  Proceedings.— William  Hexry  Davis 

(lately  trading  as  the  General  Incandescent  Fittings  Co,),  dealer  in 
gas  and  electric  light  accessories,  75,  Ralph  Road,  Saltley,  Birming- 
ham.— The  first  rieetiug  of  creditors  herein  was  held  last  week  at 
191,  Corporation  Street,  Birminghsm,  when  the  statement  of  affairs 
showed  liabilities  amounting  to  £227,  and  assets  estimateii  at  £44 
odd,  the  estate  disclosing  a  deficiency  of  £182.  The  debtor  starteti 
trading  in  1898  as  a  dealer  in  gas  and  electric  light  accessories, 
having  at  the  time  no  capital.  He  had  had  no  experience  of  the 
trade,  but  was  fairly  successful  until  1909.  Debtor  had  for  several 
years  had  the  regular  custom  of  a  brewery  company  for  the  supply 
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of  acceasoriee  to  their  licensed  houses,  but  owinp  to  the  loss  of  that 
business  and  to  illness,  he  became  financially  embarrassed,  and 
on  September  ;»th  accepted  a  situation  whioh  was  offered  by  one  of 
his  creditors.  The  debtor  was  indebted  to  his  daug:hter  to  the 
extent  of  f  tlO  for  arrears  of  wajres  on  June  22nd  last,  and  he  paid 
her  £20  on  account,  which  sum  was  immediately  repaid  to  the 
debtor  in  purchase  of  household  furniture.  The  books  of  account 
kept  consisted  of  a  sales  ledgrer  and  a  day  book,  and  debtor  had  not 
at  any  time  endeavoured  to  ascertain  his  financial  position.  The 
matter  was  left  with  the  OtHcial  Receiver. 

J.  G.  M.  Hilton,  electrical  engfineer,  Birmingham. — The  appli- 
cation to  approve  the  scheme  of  arrangfement  was  refused,  and  the 
debtor  adjudped  bankrupt,  at  Birmingham,  on  November  19th. 

Wakelin  Bros  ,  9,  Tottenham  Street,  W.C —December  10th  is 
the  last  dav  for  the  receipt  of  proofs  for  dividend  by  the  liquidator, 
Mr.  W.  A.  Henderson,  3,  Fenchurch  Street,  London,  E.G. 

Dissolutions    and    Liquidations.— Safety     Light, 

Ltd.,  118,  Queen  Victoria  Street,  London,  EC. — Messrs.  P.  J. 
Goodchild  &  Williams  have  been  appointed  joint  receivers  for  the 
debenture-holders.  Pending:  the  preparation  of  accounts  of  the 
position  of  affairs  they  are  continuing  the  business  as  a  going 
concern. 

Claim TETT  &:  Duckworth,  electric  light  and  power  engineers, 
r>,  Cathedral  Yard,  Manchester. — Messrs.  R  H.  Clampttt  &  J. 
Duckworth  have  dissolved  partnership  from  November  l.')th.  Mr. 
Olampett  attends  to  debts,  \c.,  and  he  will  continue  the  business 
as  Robert  H.  Clampett  &  Co. 

Lund  Bros,  .v  Co.,  electrical  and  mechanical  engineers,  78-80, 
Queen  Victoria  Street,  London,  EC. — Messrs.  R.  Lund  &  F.  C. 
Polden  dissolved  partnership  as  from  June  30th,  1911.  Mr. 
Lund  will  attend  to  debts  and  continue  the  business  under  the 
same  style  at  the  same  address,  and  Mr.  Polden  will  carry  on 
business  under  the  style  of  F.  Polden  &  Co.,  at  ")(J,  Cannon  Street,  E.G. 

Trade     Announcement.  —  Mr.    S.    Fkrouson    has 

resigned  his  position  as  chief  draughtsman  to  Messrs.  Ferranti, 
Ltd.,  and  is  joining  Mr.  G.  Pailin  for  the  purpose  of  carrying  on 
the  business  of  switchboard  building.  The  new  firm  is  entitled 
Messrs.  Ferguson,  Pailin  iV:  Co.,  Edward  Stree',  Higher  Openshaw, 
Manchester,  and  it  is  not  connected  with  Messrs.  Ferranti,  Ltd. 

Lamp  Works  Extensions. — We  understand  that  ex- 
tensions are  now  in  progress  at  the  works  of  Pope's  Electric 
Lamp  Co.,  Ltd.,  at  Willesden,  which,  when  completed,  will  enable 
them  to  cope  successfully  with  their  largelj'  increased  business  in 
"  Pope  Elasta'"  wire  lamps. 

Germany, — A  company  has  recently  been  formed  in 
Stettin,  with  the  title  Die  Pommersche  Gluhlampenerneuerung 
Gesellschaft,  to  exploit  a  process  for  the  renewal  of  burnt-out  lamps. 

France. — A  company  has  lately  been  formed  at  Lyons, 
with  a  capital  of  £40.000,  and  the  title  La  Societe  pour  I'Electro- 
Metallurgie  du  Zinc,  to  exploit  a  new  process,  known  as  the  Cote 
and  Pierron,  for  the  electrical  production  of  zinc,  which  was 
described  in  our  issue  of  September  12th,  1913. 


LIGHTING  and  POWER  NOTES. 


Abercarn   (Hon.). — Prov.   Order. — Powers  for  E.L. 

within  the  area  of  the  U.D.C.  are  being  applied  for  by  the  South 
Wales  E  P.D.  Co. 

Accrin^ton. — Another  extension  of  the  Corporation 
electricity  works,  involving  a  large  capital  outlay,  is  in  contempla- 
tion in  order  to  meet  the  ever-increasing  demands  for  current  from 
both  inside  and  outside  the  borough.  Alderman  Highani,  the 
chairman  of  the  department,  is  a  most  enthusiastic  advocate  of 
electrical  methods,  and  his ambitionis  to  place  Accrington  amongst 
the  leading  municipal  electricity  undertakings  of  the  country  in 
the  matter  of  cheapness  and  efficiency.  The  neighbouring  district, 
Great  Harwood,  is  at  the  present  time  negotiating  with  Accrington 
for  supplies  of  current.  Blackburn  is  also  being  asked  to  quote 
terms  to  Great  Harwood,  and  it  is  stated  that  before  long  Rishton 
will  seek  an  electrical  supply  from  either  Accrington  or  Blackburn. 

Argentina. — The  Municipality  of  San  Justo  (Santa  Fe) 
has  accepted  the  tender  of  Mr.  Carlos  Droz  for  the  erection  of  an 
electric  light  station.  The  contract  has  been  forwarded  to  the 
Government  for  approval. 

Sr.  P.  Ferreira,  concessionaire  for  electric  light  works  at  La 
Plata,  has  informed  the  authorities  that  he  has  obtained  the 
necessary  capital  and  is  prepared  to  carry  out  the  contract.  He, 
therefore,  desires  to  withdraw  his  previous  petition  in  which  he 
relinquished  the  concession. — Reriew  of  the  River  Plate. 

Aylesbury.  —  Loan   Application. —  The  U.D.G.   has 

decided  to  apply  to  the  L.G.B.,  for  sanction  to  a  loan  of  £20,800  to 
carry  out  the  E.L.  scheme,  the  sum  including  £r),425  for  plant, 
£9,852  for  cables,  and  £1,471  for  public  lighting  by  the  conversion 
of  20,5  gas  lamps  to  electric  lighting. 

Beeston. — Prov.  Order. — The  U.D.C.  has  decided  not 

to  proceed  with  the  application  for  a  prov.  order  for  electric  supply 
The  Notts,  and  Derbyshire  Electrical  Co.  has  already  given  nntio 
of  application  for  an  order  to  supply  electricity  in  the  town 


Hlnj^ley. — In  connection  with  the  supply  of  electricity 
which  will  be  commenced  in  January,  1914,  the  following  scale  of 
charges  for  lighting  has  been  compiled  by  the  D.C. :  4  id.  per  unit 
up  to  250  units,  4d.  per  unit  from  250  to  1.000  units,  and  Sjd.  per 
unit  from  1,000  to  r),000  units,  with  a  minimum  of  £2  per  annum. 
It  is  proposed  to  have  a  separate  scale  for  power  consumers. 

Canada. — The  Department  of  Agriculture  has  issued  a 
50-year  permit  to  the  Skagit  Power  Co.  (Bellingham,  Ont.),  which  is 
a  subsidiary  of  the  Stone  and  Webster  Co.  The  company  will  con- 
struct a  power  plant  in  the  Upper  Skagit  River  country,  to  cost 
$5,000,000,  and  to  develop  27,010  H  p. 

Among  eight  by-laws  to  be  brought  before  the  ratf  payers  of 
Winnipeg  is  one  to  provide  |1, 000,000  for  power  distribution.— 
Canadian  Erifjlneer. 

Chiswick. —  Proposed  E.L.  Pltrchase. — The  U.D.C. 
on  the  19th  inst.,  discussed  the  proposal  to  promote  a  Bill  for 
taking  over  the  undertaking  of  the  Chiswick  Electricity  Supply 
Corporation.  Couiuillor  C.  E.  Bovill  said  that  the  prov.  order 
was  now  vested  in  1  he. electricity  undertaking,  but  under  the 
terni.s  of  the  agreement  the  Council  had  an  opportunity  in 
January  next  of  acquiring  that  undertaking  at  a  figure  that 
fairly  rei)resented  the  actual  money  expended,  and  as  repre- 
sented the  works,  without  any  price  for  goodwill.  The  Council 
had  taken  the  advice  of  Mr.  Snell.  After  making  allowance  for 
depreciation  and  replacement  of  engine  power,  he  believed  the 
Council  would  in  the  future  make  a  very  considerable  profit. 
Aid.  Hehnsley  severely  criticised  the  propcsal,  the  report,  to  his 
mind,  being  in  the  nature  of  the  prospectus  of  a  limited  com- 
pany inviting  ratepayers  to  become  shareholders,  and  he  con- 
eidcred  it  would  be  a  calamity  for  the  district  to  buy  it.  Coun- 
cillor Stone,  after  eliciting  from  the  chairman  that  a  town's 
meeting  \\  ould  be  necessary  before  the  Council  could  promote  the 
Bill,  said  that  certain  representatives  of  the  Council  had  had  au 
interview  with  the  Brentford  Gas  Co.,  and  some  sort  of  an 
arrangement  had  been  made  for  the  latter  to  take  over  the 
undertaking  on  certain  conditions.  After  other  members  had 
opposed  the  motion  on  the  ground  that  they  objected  to  muni- 
cipal trading,  the  debate  was  adjourned,  but  we  understand  that 
at  the  subsequent  meeting  a  resolution  to  proceed  with  the  Bill 
was  carried. 

Continental      Notes,  —  France.  —  The     French     State 

Railway  authorities  have  decided  on  the  establishment  of  a 
large  electric  generating  station  at  Rouen  for  the  electric  light- 
ing of  the  various  railway  stations  in  that  city  and  for  lighting 
power  puposes  at  the  extensive  railway  works  at  Sotttville,  just 
outside  Rouen. 

The  much-discussed  scheme  to  harness  the  Rhone  at  Pougny- 
Chancy,  which  is  of  much  importance  industrially  to  the  future  of 
the  Gex  country,  has  advanced  a  stage  with  the  announcement  of 
the  Minister  for  Foreign  Affairs  that  a  Franco-Swiss  convention 
was  signed  on  October  Ibt,  regulating  the  division  of  the  water- 
powers  of  the  Rhone.  The  scheme,  at  the  head  of  which  is  M. 
Crepel,  Deputy  for  Gex,  may  now  be  expected  to  be  realised  at  no 
distant  date. 

The  Societe  des  Forces  Matrices  de  la  Cere,  says  the  Rente 
Pratiqve  de  V Electriclte,  has  under  consideration  a  scheme  for 
the  establishment  of  a  big  hydroelectric  generating  station  and 
factory  for  the  manufacture  of  nitrate  of  soda.  The  plans  propose 
the  construction  of  a  dam  across  the  bed  of  the  Cere,  and  the  con- 
veyance of  the  collected  water  a  distance  of  30  km.  in  tunnel, 
giving  a  head  of  160  metres.  The  cost  of  the  undertaking  is 
estimated  at  £800,000.  The  land  has  already  been  acquired,  and 
operations  will  be  begun  forthwith. 

Switzerland. — The  Swiss  Government  has  lately  granted  a 
concession  for  the  establishment  of  a  large  plant  to  utilise  the 
water-power  of  the  Rhine  at  Egli^an,  in  the  generation  of  elec- 
trical energy.  The  full  capacity  of  the  plant  will  be  24.000  h.p., 
but  this,  it  is  estimated,  will  only  be  available  on  80  days  per 
year,  the  capacity,  owing  to  the  fall  of  the  level  of  the  river 
dropping  at  low  water  to  12,500  h.p.  Four  turbines  and  generators 
of  from  3,400  to  4,000  H.p.  are  to  be  installed,  the  total  cost  of  the 
installation  being  estimated  at  £528,000. 

Germany. — The  Westfalen  Elektricitats  Gesellschaft,  which  has 
a  large  electricity  supply  station  at  Hattingen,  proposes  to 
establish  two  additional  plants — one  at  Hamm  and  one  at  Haltern, 
with  the  view  of  supplying  current  for  lighting  and  power  pur- 
poses in  the  eastern  and  northern  districts  of  Westphalia.  It  is 
expected  that  by  the  end  of  next  year  the  company  will  be  supply- 
ing current  to  no  less  than  100  towns  and  villages. 

Norway. — A  company  with  a  capital  of  about  £35,600  has 
recently  been  formed  with  the  object  of  generating  electric  power 
from  the  numerous  waterfalls  in  the  neighbourhood  of  Sandef jord, 
about  65  miles  south  of  Bergen.  According  to  the  local  Press,  the 
total  power  produced  will  be  from  70,000  h.p,-  to  80,000  h.p.  Two 
power  stations  will  be  erected  and  very  extensive  damming  opera- 
tions are  to  be  carried  out.  A  water-tnnnel  8'B  km.  (about  5i 
miles)  long  is  also  to  be  constructed. — Board  of  Trade  Journal. 

The  town  of  Horten  has  recently  installed  electric  light. 
Energy  is  supplied  from  a  plant  at  the  Skolbenberg  Waterfalls,  from 
which  H.T.  current  is  transmitted  to  a  transformer  station  in  the 
town. 

Cowbridge   and    Penybont— Pro\  .    Ohder.  —  The 

South  Wales   E.P.D.  Co.  is  applying  for  a  prov.   order   for  E.L. 

within  the  borough   of   Cowbridge,  the  six  parishes  in  the  area 

of  the  Penybont  R.D.C.,  26  parishes  in  the  area  of  the  Cowbridge 

D.C.,  and  in  a  portion  of  the  parish  of  Llantrisant. 
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Deal  and  Walmer.— Pkov.  Ordku. — The  fias  Co.  is 

applying  for  powers  to  supply  electricity  in  the  borouj?hs  of 
Sandwich  and  Deal,  the  urban  area  of  Walmer,  and  the  rural 
parishes  of  Ripple,  Sholden,  (ireat  Monjfeham,  Ringwould  and 
Word,  and  the  transfer  to  the  company  of  the  undertaking 
authorised  by  the  order  obtained  by  the  Sandwich,  Deal  and 
Walmer  Electricity  Supply  Co.,  Ltd. 

Dundee. — Xh;w  Plant,  &c. — On  Xoveraber  l^th  the  VAo.c- 
tricity  Committee  adopted  a  proposal  by  the  engineer  that  a<lditional 
plant  to  generate  5,000  kw.  be  ordered  for  the  Carolina  Port  station 

The  borouph  electrical  enprineer  has  reported  that  the  standard- 
isation of  the  electricity  supply  systems  of  Dundee  and  Broughty 
Ferry — recently  annexed  to  the  city — is  hiphly  desi  rable.  The  lipht  - 
inp  pressure  in  Bronghty  I'erry  is  23n  voltn,  and  in  Dundee  200  volts. 
The  change  has  been  approved  of  by  the  Electricity  Committee,  and 
consumers  will  be  provided  with  new  apparatus,  where  necessary 
to  effect  the  change.     The  cost  will  be  between  £.S00  and  £1.00u. 

Earlestown    and    IVewton.— Prov.    Ordkr.  —  The 

TJ.D.C,  has  decided  to  apply  to  the  B.  of  T.  for  a  prov.  order 
authorising  it  to  supply  electricity. 

Easin^tOD. — Workhouse  Liohtino. — The   P>.  of  (i. 

has  decided  to  ascertain  at  what  cost  electricity  can  be  obtained 
for  lighting  the  workhouse  premises,  with  a  view  to  the  K.L.  being 
installed  at  an  early  date. 

Edinburjrh. — Prov.  Order. — The  T.(J.  has  had  under 

consideration  a  letter  from  the  Colinton  Tramway  Co.  intimating 
that  it  intended  making  application  for  a  prov.  order  to  enable  it 
to  supply  electricity  within  the  parish  of  Colinton  and  part  of  the 
parish  of  Corstorphine.  The  T.C.  has  now  adopted  the  recommen- 
dation of  the  Electric  Lighting  Committee,  mentioned  in  our  last 
issue,  to  make  immediate  application  for  a  prov.  order  to  extend  its 
own  area  of  supply,  so  as  to  include  therein  the  following  parishes 
in  the  county  of  Midlothian,  viz.  :  Cramond,  Corstorphine,  Colinton, 
Liberton  and  Xewton. 

East  Ham, — EfiECTRiciTY  Assessments. — The  borongh 

treasurer  reports  having  interviewed  the  valuer  to  the  Agsessment 
Committee  of  the  West  Ham  Guardians  with  reference  to  the  Cor- 
poration's objection  against  the  valuation  list  in  respect  of  the 
revised  assessments  of  the  electricity  and  tramways  undertakings, 
which  show  a  net  increase  in  the  gross  estimated  rental  of  the 
electricity  undertaking  of  £.3.730  :  of  £4,150  as  regards  the  tram- 
ways department  and  increases  in  rateable  value  of  £2,7.")8  and 
£3,150  respectively.  The  revised  assessment  was  £9,450,  £15,1.^0, 
£5,010  and  £fi,650  respectively.  The  borough  treasurer's  sugget-ted 
revised  figures  are  .  Gross  estimated  rental,  electricity  undertaking, 
£8  982  ;  tramways  undertaking,  £15,899  :  rateable  value.  £4,061 
and  £3,6(i0.  At  the  interview  it  was  pointed  out  that  there  were 
several  differences  between  the  valuer  and  the  borough  treasurer 
as  to  the  method  of  calculating  various  items  prior  to  arriving  at 
the  rateable  value,  nnd  these  are  to  be  the  subject  of  a  further 
interview.  The  Committee  has  decided  to  continue  the  negotiations. 


Haslinp^den.  —  Thk    Electric    Loom.  —  During    an 

address  to  a  number  of  cotton  manufacturers,  managers  and 
workers,  Mr.  J.  W.  Crowley .  a  well-known  expert  on  electrical  power 
in  its  application  to  the  textile  trades,  was  asked  what  chances 
there  might  be  of  an  electrical  loom  in  the  future. — Mr.  R.  Cotton, 
who  put  the  question,  said  there  were  jacquards  in  which  the 
thread  was  selected  electrically.  An  electrical  loom  might  tend 
to  less  complications  in  fancy  weaving. — Mr.  Crowley,  in  reply- 
ing, said  he  was  afraid  that  development  in  this  direction  was 
some  distance  off.  There  was,  however,  a  big  opening  for  anyone 
who  could  devise  a  better  machine  than  the  present  loom,  which 
was  anything  but  good  mechanism. 

Hawarden. — Prov.  Order. — The   R.D.C.   intends    to 

apply  for  a  prov.  order  to  supply  electricity  within  the  parishes  of 
Hawarden  and  West  Saltney. 

Hereford. — Loan  Sanction. — The  T.C.   has  received 

sanction  from  the  L.G.B.  to  a  loan  for  £1,000  for  services,  and  for 
£33,  the  excess  expenditure  on  mechanical  stokers  at  the  electricity 
works. 

Hertford. — E.L.  Agreement. — The  T.C,  after  much 

negotiation,  and  after  a  B.  of  T.  inquiry  on  the  appeal  of  the  North 
Metropolitan  Electric  Power  Supply  Co.,  which  contended  that  the 
Council  had  unreasonably  withheld  consent  for  it  to  supply  current 
for  power  within  the  borough,  has  sealed  an  agreement  between 
the  company  and  the  North  Metropolitan  Electrical  Power  Distri- 
bution Co.,  which  holds  the  Council's  E.L.  order  under  transfer 
The  Power  Co.  has  laid  a  trunk  main  through  the  borough  for  the 
purpose  of  affording  a  supply  of  alternating  current  at  high 
voltage  bpyond  the  area  of  supply  of  the  Corporation,  and  under 
the  agreement  the  company  will  be  enabled  to  supply  current  off 
the  main  to  the  Distribution  Co.  for  use  in  the  borough,  and  the 
latter  company  will  supply  all  the  necessary  sub  -  stations, 
machinery,  plant,  "switchgear,  distributing  mains  and  other 
apparatus,  which  will  become  purchaseable  by  the  Council  should 
it  at  any  time  desire  to  execute  its  power  of  purchase,  in  which 
instance  the  Council  would  take  current  from  the  Power  Co.  for 
not  less  than  seven  years  on  terms  to  be  agreed  upon . 

Hicham  Ferrers. — The  B.  of  T.  has  informed  the  T.C. 

that  the  undertakers  of  the  Rushden  and  District  E.L.  order,  who 
had  deposited  £400,  had  applied  for  £300  to  be  rt turned,  and  as 
work  to  that  amount  had  been  carried  ont,  it  was  proposed  to  stsmt 
the  request. 


Hove. — The  CorfKjfation  ban  now  almwt  agreed  on  the 
amount  of  the  purchane  money  to  be  p&id  to  the  Hove  Electric 
Lighting  Co.,  Ltd.,  for  taking  over  ita  nndertAkintr.  which  will 
probably  be  about  £ 200,0' >0.  We  anderatAnd  that  the  Ctirpcration 
is  accordingly  now  prepared  to  r«-':eive  pr  !« 

persons  for  leading  the  undertaking,  t'Jt"  -(f 

in  Aldrington,  which  has  from  the  first  been  run  by  the  •  'joncil 
itself.  The  company  ha«  for  some  ye&n  p«At  paid  l^rKe  dividend* 
and  built  up  a  large  renerve  fund,  and  it  im  believed  th«t  the  under- 
taking would,  in  the  hands  of  the  right  p«rtie*>.  form  an  attractiTe 
invehtment.  Particulars  can  be  obtained  from  the  Town  Clerk, 
Hove  Town  Hall. 

Llandilofs.  —  Prov.    Obdkij.  —  The  T.C.    has    been 

informed  that  the  Llandiloes  Electtic  Lighting  Co.,  which  im  now 
being  foimed,  intends  to  apply  for  a  prov.  order  to  supply  electri- 
city  within  the  borough,  and  a  Committee  has  been  formed  to  con- 
sider  the  question  of  supporting  the  company. 

Llanfairfechan.  —  E.L.    .•^' fiK.Mj-,.  —  1  he    L'.l>.*\  una 

appointed  a  Committee  to  open  negotiations  with  the  North  Wales 
Electric  Power  Co.,  for  a  supply  of  electricity.  The  engineer  en 
gaged  by  the  Council  estimated  the  capital  cost  at  £3,260,  wherea«  a 
local  water-power  scheme  would  cost  £,';,2.^0.  The  Power  Co.'e 
terms,  on  the  basis  of  24,o00  unite,  were  a  leaae  of  seven  years  and 
a  charge  of  £120  per  annum  for  the  fir.'st  two  years  and  £1.".<'  per 
annum  for  the  remaining  five  years — equal  to  a  charge  of  5jd.  to 
(jd.  per  unit  to  consumers. 

London. — St.    Pan(Kas. — The    Electricity   C  e 

has  received  a  letter  from  the  Comptroller  of  the  L,C.C.  ;  >-- 

tion  with  the  CcunciVs  application  for  sanction  to  the  borrrwing 
of  £15,000  for  the  6,0o0-KW.  Ljungstrom  turbine  set  for  the  King's 
Road  station,  asking  to  be  advised  more  fully  in  respect  to  the 
contemplated  extension,  as  it  was  desired  to  consider  more  closely 
the  possibility  of  the  B.C.  obtaining  a  bulk  supply  ae  an  alterna- 
tive to  the  proposed  extension  of  the  undertaking,  and  in  order 
that  the  financial  aspect  of  the  matter  may  be  more  clearly  under- 
stood, he  was  requested  to  ask  for  full  particulars  received  by  the 
B.C.  as  to  a  supply  in  bulk,  and  for  detailed  figures  showing  how 
the  opinion  that  it  would  be  more  economical  ^or  it  to  extend  ite 
own  plant  was  arrived  at,  and  what  was  the  amount  of 
saving  anticipated  by  the  new  plant  contemplated.  The 
chief  electrical  ergineer  reports  that  the  capital  ex- 
penditure required  would  amount  to  £  66,01  s.  This 
s  mount  included  £1.">,C<>0  for  the  turbine  under  discussion, 
and  made  provision  in  the  boiler  house  for  further  extensions  of 
boiler  plant  at  a  later  date.  The  saving  anticipated  by  the 
installation  of  the  proposed  new  plant,  on  the  assumption  that 
electricity  could  be  purchased  in  bulk  at  £4  per  kw.  and  'SSd.  per 
unit  (which  was  the  offer  obtained  for  supply  in  June,  1912),  and 
after  allowing  for  the  L  C.Ca  shortened  periods  for  repayment  of 
loans,  is  estimated  at  £21,417.  Since  the  offer  for  supply  ing  in 
bulk  referred  to  above  was  received,  a  lower  price  of  £3  per  kw. 
and  '250.  per  unit  has  been  offered  to  a  neighbouring  borough,  and 
on  the  assumption  that  electricity  could  be  purchased  at  this  lower 
price,  the  installation  of  the  anticipated  new  plant  would,  it  ia 
estimated,  still  show  a  saving  of  £9,.i.S4.  Thefe  facts,  and  the 
point  that  if  a  bulk  supply  was  obtained  it  would  not  offer  the 
reliability  and  certainty  of  service  which  is  obtained  by  the  Council 
with  the  control  of  its  own  generating  plant,  are  to  be  forwarded 
to  the  L.C.C. 

The  L.C.C.  has  sanctioned  the  following  loans  by  the  St.  Mary- 
lebone  B.C.  : — £10,825  for  electricity  purpose*".  £4,300  for  mains. 
£1.325  for  auxiliary  plant,  and  £5,2nO  for  hcufe  services  :  also  a 
loan  of  £5.000  for  the  purposes  of  the  Fulham  electricity  under- 
taking. 

The  Finance  Committee  has  recommended  the  L.C.C.  to  sanction 
the  borrowing  by  the  Stepney  B.C.  of  £7,180  for  the  purchase 
of  property  in  connection  with  the  electricity  undertakirg. 

At  the  Tuesday's  meeting  of  the  L.C.C,  the  chairman  of  the 
London  Electricity  Supply  Committee  was  asked  whether  he  could 
give  any  information  regarding  the  proposal  of  the  County  of 
London  E.S.  Co.  to  apply  for  powers  to  postpone  the  date  of  par- 
chase  of  the  London  Companies  by  the  Council,  and  in  reply,  he 
said  that  nothing  could  be  usefully  done  until  the  Bill  was  produced. 
He  had  heard,  however,  that  the  idea  was  to  form  a  '"  super-com- 
pany "  to  acquire  all  the  present  companies  and  to  offer  local 
authorities  bulk  supplies  from  large  power  stations. 

Motherwell. — Under  the  direction  of  the  Corporation 
electricity  department  ar  electrical  exhibition  was  opened  last 
Friday  by  Provost  Wilson.  All  the  latest  appliances  were  on  view 
and  attracted  considerable  attention. 

^eath. — L.G.B.  Inquiry. — An  inquiry^  was  held  on 
November  20th  into  the  application  of  the  R  D.C.  for  a  loan  of 
£9,636  for  electric  supply  in  the  parish  of  Blainhonddan,  and  the 
hamlets  of  Coedfranc,  Duffryn,  Clydach,  Rulais  Lower,  and 
Llantwit  Lower.  There  was  some  opix)sition  on  the  ground  that 
the  scheme  would  entail  heavy  rates,  but  the  inspector,  Mr.  R.  H. 
Hobper,  pointed  out,  on  it  being  suggested  that  the  parish  con- 
cerned had  had  no  opportunity  of  discussing  the  matter,  that  the 
question  was  dealt  with  by  the  R  D.C.  in  May  last,  that  notices 
were  issued,  ani  that  the  application  was  in  order.  In  the  end,  the 
inspector  adjourned  the  inquiry  .tinr  ilir  for  the  supply  of  a  state- 
ment showing  the  difference  between  loans  already  sanctioned 
tnd  the  amount  actually  expended  on  capital  account. 
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Newcastle-under-Lyme. — We  are  informed  that  the 
new  scale  of  chargfes  mentioned  on  pagre  7S I  ("  Lightingf  and  Power 
Notes"),  as  having  been  adopted  by  the  T.C.,  is  for  outside  arc 
lamps  only. 

^Vurthamiiton. — Municipal  Lighting  Inquiry. — The 

T.C.  has  directed  an  inquiry  to  be  held  into  the  question  of  muni- 
cipal liffhtingr,  both  by  gas  and  electricity. 

Readin$r. — Bulk    Supply    to     Gas    Co. — Notice    is 

given  by  the  Reading  Electric  Supply  Co.  of  its  intention  to 
apply  for  a  prov.  order  to  empower  it  to  supply  electricity  to  the 
York  Town  and  Blackwater  Gas  Co.  for  use  within  the  electrical 
area  of  supply  of  that  company, 

Riekiiianswortli. — Prov.  Okder. — The  Cohie  Valley 

Electric  Supply  Co.,  Ltd.,  of  London,  is  seeking  powers  to  supply 
electricity  within  the  area  of  the  Rickmansworth  and  Chorley 
Wood  Urban  Councils,  and  in  the  parish  of  Rickmansworth  Rural. 

Scottish  Prov.  Orders. — Notices  have  appeared  of 
applications  for  prov.  orders  for  E.L.  at  Ellon,  Ballater,  Aboyne 
and  district,  and  for  an  extension  of  the  Ayr  electric  lighting  area. 

Sedbergh, — The  U.D.C.  has  appointed  a  Committee  to 
consider  terms  for  a  draft  agreement  relating  to  the  proposed 
formation  of  an  E.L.  company  for  the  district. 

Skelton  and  Brotton. — The  Cleveland  and  Durham 
County  Electric  Power  Co.  has  applied  for  consent  to  supply 
current  at  11, .500  volts  to  Kilton  Mines,  in  the  area  of  the  U.D.C. 

8onth   Africa. — According    to  the     local    Press,    the 

Municipality  of  GraafiF  Reinet,  Cape  Province,  is  taking  steps  to 
raise  a  loan  of  £10,200  for,  among  other  things,  installing  an 
electric  light  system. — Board  of  Trade  Journal. 

The  Parys  (O.F.S.)  Municipality  proposes  to  expend  £3,500 
on  a  turbine,  piping,  kc,  and  £1,000  on  extensions  to  the  overhead 
electrical  system. — African  World. 

Southend-ou-Sea. —  Supply    to    Leigh. —  Leigh-on- 

Sea  has  now  become  incorporated  in  the  borough,  and  at  a 
meeting  of  the  T.C.  last  week,  a  Leigh  member  inquired  when 
the  electric  light  would  be  extended  to  Leigh.  Alderman 
Martin  replied  that  as  soon  as  the  Council  had  a  sub-station,  it 
would  give  a  supply. 

The  T.C.  proposes  to  light  the  area  of  the  town  east  of  the 
White  Horse,  by  13  electric  lamps, 

Stone     (Staffs.). —  Prov.    Order. — The     Stone    Gas 

Light  and  Coke  Co.  is  applying  for  powers  to  supply  electricity 
within  the  areas  of  the  Urban  and  Rural  Councils. 

Surrey. — Prov.  Order. — Mr.  Gilbert  Allom,  electrical 

engineer,  of  London,  is  applying  for  a  prov.  order  to  enable  him  to 
supply  electricity  in  the  parishes  of  Banatead,  Walton-on-the-Hill, 
and  Kingswood. 

Thornton  (near   Fleetwood). — Prov.  Order. — The 

U.D.C.  has  decided  to  apply  for  a  prov.  order  authorising  it  to 
generate  and  supply  electricity. 

Tyneiuouth.— Quay  Lighting. — The  Trade  and  Com- 
merce Committee  of  the  T.C.  has  adopted  the  report  of  the  elec- 
trical engineer  with  regard  to  the  electric  lighting  of  the  Fish 
Quay,  in  which  he  recommends  that  Messrs.  Robson  &  Coleman's 
alternative  tender  be  accepted  for  wiring  the  new  installation  ;  that 
the  lamps  run  for  street  lighting  hours  be  charged  at  ordinary 
street  lighting  rates  for  100-watt  lamps,  and  that  the  intermittent 
lamps  which  will  be  of  larger  candle-power,  and  which  will  be  run 
for  short  periods  only,  be  charged  at  the  street  lighting  rate,  but 
that  the  lamp  bulbs  be  kept  up  by  the  Fish  Quay  department. 

Last  week  a  series  of  "  Tricity  "  cooking  lectures  and  demonstra- 
tions was  given  in  Gregsr's  Cafe,  on  behalf  of  the  Corporation 
electricity  department  (Mr.  C.  TurnbuU,  engineer),  the  lecturer,  as 
usual,  being  the  inimitable  Mr.  F.  S.  Grogan. 

WaltlianistOAV. — The  oil  lamps  in  Higham  Hill  Road 
to  Friar's  Watch,  Billet  Lane,  are  to  be  converted  for  elec- 
tric lighting.  At  a  meeting  of  the  U.D.C,  the  Joint  Com- 
mittee recommended  that  the  price  charged  for  the  current  sup- 
lied,  to  the  tramways  be  Ifd.  per  unit  for  the  first  milHon  and  a 
half  units  and  Id.  per  unit  in  excf-ss  of  that  amount  ;  the  current 
supplied  for  lighting  the  car  depots  and  offices  to  be  assessed  at 
power  rates.  The  Light  Railways  Committee,  in  its  report,  states 
that  it  doefa  not  agree  with  the  decision  of  the  Joint  Committee, 
and  recommends  that  1  Id.  per  unit  for  the  first  million  and  a  half 
units  and  Id.  per  unit  thereafter  should  be  the  charge,  and  that 
such  recommendation  be  submitted  to  the  Finance  Committee. 
The  Finance  Committee,  having  considered  the  reference,  made  no 
recommendation  thereon. 

Wiorail. — The  T.C.  has  reduced  the  price  of  electricity 
for  heating  and  cooking  purposes  from  2d.  to  Id.  per  unit. 

Yeovil. — Prov.  Order. — Messrs.  Petters,  Ltd.,  a  local 
firm  of  engineers,  are  applying  to  the  B.  of  T.  for  a  prov.  order  for 
E.L.  in  the  borough. 

York. —  Powers   for   Extended   SuppLY.~The  T.C. 

has  applied  for  powers  to  extend  its  area  of  supply  of  electricity 
so  as  to  include  4fi  parishes  in  the  North  and  West  Riding,  and 
situate  in  the  Rural  Districts  ox  Easingwold,  Flaxton,  Great  Ouse- 
burn,  Tadcaster,  Bishopthorpe,  and  Eserick. 


TRAMWAY  and  RAILWAY  NOTES. 


Aberdeen, — Tramway  Extkxsioxs. — The  Corporation 
intends  to  apply  to  the  Secretary  for  Scotland  for  a  prov.  order  for 
the  extension  of  the  existing  tramway  lines  along  Mid-Stocket 
Road  as  far  asGlenmore  Road  ;  from  Holburn  Street  along  Union 
Grove  to  Queen's  Croes  ;  and  from  Victoria  Road,  Torry,  along 
Menzies  Road  to  Craiginches.  Power  is  sought  to  establish  raillesa 
traction  from  Castle  Street,  by  way  of  Justice  Street,  Commerce 
Street,  and  St.  Clement's  Street,  to  Footdee  and  from  Sohoolhill,  by 
way  of  Skene  Square,  to  Wentburn  Road,  as  far  as  Foresterhill 
Road.  The  Corporation  is  asking  for  power  to  borrow  £G0,000, 
and  to  apply  one-third  of  the  piofits  from  the  tramway  undertaking 
to  such  purposes  as  it  may  thirk  fit. 


Argentina.- 


-The  first  underground  electric  railway  in 
Buenos  Ayres,  between  the  Plaza  Once  and  the  Plaza  Mayo,  is  now 
completed  and  is  expected  to  be  opened  for  traffic  early  next  month. 
Work  is  also  well  in  hand  on  a  2i-mile  extension  of  the  line  to 
Caballito. 

The  work  of  electrifying  the  tramway  line  from  Asuncion  to 
the  suburb  of  Villa  Maria  will  probably  be  completed  by  the  end 
of  the  year. 

During  the  current  year  several  proposals  were  received  by  the 
Buenos  Ayres  Municipality  for  the  establishment  of  motor-' buses 
in  the  city.  As  the  Mayor  was  not  in  favour  of  this  service  and 
the  petitioners  would  not  accept  his  ruling,  the  matter  was  referred 
to  the  City  Council.  The  Public  Works  Committee  of  the  Council 
unanimously  opposed  the  establishment  of  a  motor-'bus  service. 
It  considers  that  the  electric  tramway  service  has  given  excellent 
results.  The  report  of  the  Committee  was  approved  by  the  City 
Council,  so  that  motor-'buses  are  not  likely  to  be  seen  on  the  streets 
of  Buenos  Ayres  for  many  years  to  come. — JRevlew  of  tlie  Hirer 
Plate. 

Baildon. — The  U.D.C.  has  decided  to  complete  the 
agreement  with  the  Bradford  Corporation  for  the  extension  of 
the  tramways  from  Bradford  to  Baildon. 

Blackpool. — Four  additional  transparent  illuminated 
maps  showing  the  Corporation  tramway  system  are  to  be  obtained, 
and  next  summer  it  is  proposed  to  distribute  100,000  small  leaflet 
maps  of  the  tramway  system. 

Bourneniouih. — Tramway    Extexsion    Refused. — 

The  Corporation  has  refused  to  extend  the  tramways  to  Char- 
minster  Road,  and  as  a  result,  a  meeting  of  the  residents  has 
resolved  to  support  an  application  for  powers  to  inaugurate  a 
railless  traction  scheme. 

Continental  Kotes. — Spain. — The  Electron  learns  that 
Dr.  Pearson,  in  pursuit  of  his  object  of  monopolising  electric 
operations,  has  offered  to  the  Northern  Spain  railway  companies, 
and  also  those  of  Madrid,  Zaragoza  and  Alicante,  to  take  over  the 
traction  on  their  lines  and  work  them  by  energy  from  the  hydro- 
electric stations  at  the  Falls  of  Noguero,  Palleresa  and  the  River 
Ebro,  with  a  view  to  quadrupling  the  speed  of  transit  on  those 
lines.  The  question  is  now  being  considered  at  Paris,  with,  our 
contemporary  asserts,  great  promise  of  a  favourable  issue  to  the 
plans  of  t^e  proposer  of  the  scheme. 

A  company  has  lately  been  formed  at  Ferrol  to  construct  an 
electric  tramway   between  that  town  and  Jubia  y  Nadi. 

Russia. — Work  is  well  in  hand  on  the  construction  of  an  elec- 
tric railway  between  St.  Petersburg,  Peterhof  and  Oranienbaum,  a 
distance  of  about  3()  miles.  The  line  is  being  built  by  the  Socictc 
du  Chemin  de  Fer  Electrique  d'Oranienbaum,  under  a  50  years' 
concession.  The  power  generating  station,  which  will  be  located 
near  St.  Petersburg,  will  have  a  capacity  of  6,000  kw. 

Germany. — An  electric  ferry  boat,  which  can  carry  vehicles  as 
well  as  passengers,  has  lately  been  put  ^  in  to  service  on  the  Rhine 
between  Godesbergland  NiederdoUendorf. 

Coventry. — New  Cars  Required. — The  Tramways 
Committee  has  recommended  that  ten  new  cars  with  covered  tops 
be  obtained  at  an  estimated  cost  of  £10,000,  and  that  application 
be  made  to  the  B.  of  T.  for  sanction  to  borrow  this  sum. 


has  under  consideration  the  doubling 


Dover.— The  T.C 

of  the  tramway  track  in  London  Road  between  Beaconefield  Road 
and  Lome  Road.  A  portion  of  the  work  is  to  be  carried  out  at 
once. 

East  Hani. — In  reply  to  a  letter  from  the  Barking 
U.D.C,  the  Electric  Lighting  and  Tramways  Committee 
states  that  it  is  not  averse  to  the  suggestion  that  "  the 
existing  arrangement  between  the  L.C  C.,  the  West  Ham 
Corporation,  the  East  Ham  Coi'poration,  and  the  Barking  Council 
for  the  inter-running  between  Loxford  Bridge  and  Aldgate  should 
be  terminated,  and  that,  in  lieu  thereof,  the  cars  of  the  three 
former  authorities  should  have  their  terminus  at  Barking  Broad- 
way,' provided  the  Barkiner  authority  submits  terms  acceptable  to 
the  East  Ham  Council.  The  Barking  authority  thinks  that  this 
arrangement  will  leave  it  at  liberty  to  arrange  with  the  Ilford 
Council  for  inter-running  between  Barking  and  Ilford. 

Glasgow. — The  Tramways  Future. — Following  upon 

the  annual   inspection  of  the  tramway  works,  &c.,  on  November 
20th,  interesting  points  as  to  the  future  policy  of  the  department 
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and  the  dinpoRal  of  the  yearly  increaeinf;  financial  Hnrplus  were 
piven  in  the  speeches  at  the  luncheon  in  the  City  Chambers.  Lord 
ProvoBt  Stevenson,  who  acknowledged  the  civic  toast,  said  that  in 
his  opinion  the  tramways  oujfht  to  be  run  at  the  minimum  cost, 
and  the  citizens  oupht  to  be  carried  the  maximum  distance  for 
their  money.  Ex-Bailie  Kirkland,  the  tramways  convener,  replying 
to  the  toast  of  the  Tramways  Committee,  proposed  by  Mr.  H.  J. 
Mackinder,  M.P.,  said  they  had  every  reason  to  be  satisfied  with  the 
progress  made  up  to  the  present.  Not  since  I'JUl  had  such  an 
important  Bill  for  extensions  been  presented  as  the  one  now  in 
hand,  which  asked  permission  to  lay  lot  lees  than  21  miles  of 
doul)le  track.  They  also  meant  to  seek  powers  for  the  construction 
of  a  new  bridge  over  the  Clyde  from  Oswald  Street  to  Commerce 
Street.  That,  in  his  opinion,  would  materially  lessen  the  great 
and  growing  congestion  of  traflic  which  existed  in  the  centre  of  the 
city.  He  wished  to  state  in  that  connection,  however,  that  he 
hoped  the  Corporation  in  their  next  provisional  order  would  apply 
for  power  to  build  a  second  bridge  from  Dixon  Street  to  Portland 
Street.  To  cope  with  the  increasing  traffic",  which  had  gone  up 
phenomenally  since  the  doubling  of  the  halfpenny  stages,  the 
department  had  decided  to  increase  the  stock  of  8.")0  cars 
to  1,000,  and  so  far  as  revenue  was  concerned,  they 
were  confidently  looking  forward  to  having  £50,000  more  than 
last  year,  when  the  income  for  the  first  time  totalled  over 
£1,000,000.  They  had  now,  however,  reached  a  very  important 
question,  which  the  Corporation  would  have  to  settle  once  for 
all — the  question  of  what  was  to  be  done  with  the  profits.  S  )me 
of  the  members  of  the  Council  were  of  opinion  that  the  tramway 
surplus  should  be  devoted  to  the  reduction  of  assessments,  and 
other  members  thought  that  the  surplus  should  be  utilised  for 
some  municipal  scheme,  such  as  the  building  of  cottages  for  the 
working  classes.  He,  personally,  was  of  opinion  that  the  surplus 
should  be  devoted  to  the  reduction  of  fares  and  the  improvement 
of  the  system. 

During  a  visit  of  the  T.C  's  Committee  to  the  tramway  works,  a 
demonstration  of  the  new  lifting  jacks,  with  which  it  is  intended 
to  equip  each  car  in  the  service,  was  given.  Already  30  of  the  new 
jacks  have  been  Issued,  and  the  numbers  are  being  added  to  by  10 
per  week. 

Ifaddersfield. — The  extensions  of  the  Corporation 
tramway  from  Birchenclifife  to  West  Vale,  rit/  Elland,  are  again 
likely  to  be  delayed  through  disagreement  between  the  Elland 
Council  and  the  Corporation.  In  order  to  make  the  roadway  and 
track  at  Long  Wall  as  safe  as  possible  some  Elland  people  are 
advocating  the  extension  of  the  wall  for  another  80  yards,  but  both 
authorities  think  they  ought  not  to  be  called  upon  to  carry  out  the 
work. 

lodia. — Petrol    Tramcar   Results. — The  report  of 

the  years  working  of  the  East  India  Tramways  Co.,  which  operates 
S-i  miles  of  route  and  30  Simplex  motor  tramcars,  is  of  some 
interest  in  these  days  of  rival  traction  systf-ms. 

The  average  working  expenses  amounted  to  l'93d.  per  car- 
mile,  inclusive  of  ■82d.  for  depreciation.  The  total  expenses 
were  .57  per  cent,  of  the  gross  receipts,  and  the  fares  averaged  less 
than  Id.  each.  The  car-miles  run  were  566,685,  and  passengers 
carried  5,583,291. 

London. — Stepney. — In  order  to  relieve  the  congestion 
of  traffic  in  East  India  Dock  Road,  the  L  C.C.  proposes  to  construct 
a  tramway  lay-by  in  West  India  Dock  Road  at  its  junction  with 
East  India  Dock  Road. 

Owing  to  a  mishap  at  the  Baker  Street  sub-station,  the  trains  on 
the  Bakerloo  Tube  were  delayed  from  5  o'clock  to  5.30  p.m.  on 
Monday. 

The  Bakerloo  extension  to  Paddington  will  be  opened  on  Monday 
next.  An  escalator  will  be  provided  at  the  new  station,  there 
being  no  lifts. 

Northwieh. — It  has  been  decided  at  a  town's  meeting 
to  form  a  local  motor-' bus  company  in  preference  to  seeking 
powers  to  run  a  municipal  scheme.  Twelve  members  of  the 
U.D.C.  have  undertaken  to  invest  1 1,200  in  the  company,  and  a 
capital  of  £10,000  is  suggested. 

Norwich. — Proposed  New  Tramways.— The  Tramway 

Co.  is  seeking  powers  to  construct  10  additional  lines  of  electric 
tramways  in  the  city,  with  a  branch  to  the  village  of  Thorpe. 

Preston. — Tramway  Extensions. — By  20  votes  to  10 

the  T.C.  has  decided  to  apply  for  powers  for  the  construction  of 
new  tramways,  and  for  the  running  of  motor-'buses  within  the 
borough  and  in  the  urban  district  of  Fulwood. 

Shipley. — The  extension  of  the  Bradford  Corporation 
tramways  from  Nab  Wood  to  Bingley  will  probably  have  the  effect 
of  making  considerable  alterations  to  Shipley  residents,  as  they  may 
be  left  without  a  service  between  Shipley  and  Nab  Wood.  The 
Shipley  Council  has,  therefore,  approached  the  Bradford  authorities, 
and  a  conference  is  to  take  place  between  the  Shipley  Highways 
Committee  and  Mr.  C.  J.  Spencer,  the  Bradford  tramways  manager 

South  Lancashire. — Last  week  the  new  turbine,  which 
has  been  installed  in  the  South  Lancashire  Tramways  generating 
station  at  Howe  Bridge,  was  started  up.  The  chief  contractors  for 
the  work  were  Messrs.  Brown,  Boveri,  who  supplied  the  generator  ; 
Messrs.  Howden,  who  supplied  the  turbine  ;  and  the  Rees  Roturbo 
Co.,  who  put  down  the  condensing  plant 
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Stanley. — A  proposal  ha-s  been  made  by  the  local  ' 

trie  tramways  cok  U  D.C.  with  r^g%rd  t^»  th*  mnnii-/ 

motor-'fjii •(»,--(  in  li  -i  place  of  a  tramway  tchemew. 

has  be  n  abandoned,  and  the  matter  haa  been  refenredto  the  High- 
ways Committee. 

Swansea— Mumbles.— It  ha«  recently  been  announced 

that  the  question  of  electrifying  the  lina  b-lwe«n  Swansea  and 
Mumbles  is  under  consideration.  The  Mumbles  tramroad  u  the 
oldest  in  the  kingdom,  having  been  authorieed  by  an  Act  dated 
.lune  29th,  1804. 

Walsall.— Tramway  t.\TK.N.-,io.N.-.— The  Corporation 
is  promoting  a  Bill,  the  main  obje-it  of  which  i*  to  obtain  powers 
to  extend  the  tramways  to  the  outlying  diatricta.  The  intention 
is  to  run  railless  cars.  Four  new  raille«s  route*  are  contem- 
plated :— CI)  From  Rushall,  through  Pelsall,  to  Brownhilbi.  and 
from  there  I  ack  to  the  prfsent  terminua  at  Walsall  Wood  ;  (2)  a 
continuation  of  the  Bloxwich  line  through  Great  Wyrley  to  Can- 
nock ;  (3)  from  the  existing  terminus  at  the  Great  Barr  boundary 
on  the  Birmingham  Road  to  Scott  Arms,  Great  Barr  ;  and  (4)  alonif 
Corporation  Street  and  West  Bromwich  Road  to  the  Wednet'bary 
boundary  at  Tame  Bridge.  In  addition,  power  ia  as-ked  for 
authority  to  continue  the  last- mentioned  service  by  running  motor- 
omnibuses  to  West  Bromwich,  which  would  be  a  very  great  con- 
venience to  the  public. 

Walthamstow. — The  general  manager  of  the  tramways 
department  is  negotiating  with  the  G.E.  Railway  Co..  with  a  view 
to  the  construction  of  a  tramway  siding  into  the  north  side  of  the 
yard  at  Hoe  Street  Station,  so  that  the  cars  may  wait  for  pas- 
sengers from  the  trains.  The  Commissioner  of  Police  is  beintr 
asked  to  put  a  stop  to  the  practice  of  motor-buses  stopping  to  pick 
up  and  put  down  passengers  on  the  tramway  track  in  Hoe  Street. 


TELEGRAPH  and  TELEPHONE  NOTES. 

Anglo-Swiss  Telephony.— Experiments  that  have  been 
carried  out  show  that  telephonic  communication  between  London 
and  Switzerland  can  be  carried  on  saccesafuUy,  and  the  service, 
via  Paris,  will  shortly  be  opened  to  the  public.  The  charges  at 
first  will  b3  78.  for  three  minutes  in  the  daytime  and  48.  at  night. 

Austria.- A  new  telephone  cable  has  lately  been  com- 
pleted between  Vienna  and  D  ilmatia  ;  the  line  includes  not 
only  a  land  section,  but  also  several  submarine  sections,  linking  up 
a  number  of  islands  in  the  Adriatic  Sea.  Ordinary  bronze  wire  la 
used  for  the  landline,  and  continuously-loaded  cable  for  the  under- 
water portion  of  the  system.  Tests  recently  made  between  ^  lenna 
and   Sarajevo,   a   distance  of   about   S7.o   miles,   were   completely 

RllCC69Srul 

The  Government  is  reported  to  be  preparing  a  vast  telephone 
programme,  which  will  take  four  to  five  years  to  realise,  and 
involve  an  expenditure  of  £3,750,000.  In  order  to  avoid  raising  a 
public  loan,  the  Government  will  invite  the  Austrian  contractor*— 
cable  and  telephone  instrument  companies,  copper  works.  >-*^c.— to 
finance  the  scheme  by  loans,  which  the  latter  will  contract  with 
local  banks  on  the  security  of  annual  Government  repayments, 
sorpad  over  a  period  of  20  to  2.5  ye&tB.—  'Ielegraphen  und  Fenuyredi 

Technik.  ,     '   .   ^  •.-• 

Telephonic  cummunication  has  been  opened  up  between  \  lenna 
and  Bucharest.  The  .  fee  for  ■.  three-minut«  conversation  is 
6'50  kronen. 

Canada.— Owing  to  a  tire  of  very  brief  duration  in  the 
Bell  Telephone  Building,  Montreal,  13.000  subscribers  to  the  ex- 
change, mainly  in  the  business  area  of  the  town,  were  recenUy 
deprived  of  the  service.  The  fire  broke  out  in  the  mam  distribut- 
ing frame  and  extended  to  the  intermediate  frame,  and  the  former 
was  almost  entirely  destroyed.  Like  a  previous  fire,  on  July  I'.'th. 
it  was  due  to  a  contact  with  a  power  circuit  outside  the  exchange. 
The  interruption  may  last  for  weeks,  aa  there  .3  not  room  for  a 
large  number  of  men  to  work  on  the  cables. 

Gernianv.— Until  lately  the  German  Telegraph  Admin- 
istration has  made  use  of  several  kinds  of  telegraph  instruments, 
according  to  the  country  communicated  with.  A  grea.  improve- 
ment has  now  been  achieved  by  the  adoption  of  a  new  instrument 
devised  by  the  firm  of  Siemens.  The  instrument  belongs  to  the  cla.^ 
which  transmit  the  signals  by  an  automatic  sending  device,  and  is 
thus  free  from  the  failings  attendant  on  the  human  telegraphist. 
It  is  able  to  send  f.OO  signals  one  way  and  1,200  both  ways  at  the 
same  time,  or,  at  the  rate  of  6  signals  per  word  200  words  per 
minute  ;  as  atainst  720  signals  and  120  words  with  the  older  system. 
In  practice,  no  saving  of  staff  is  achieved  by  its  use,  but  there  is  a 
possibility  of  a  greatly  increased  utilisation  of  the  existing  trans- 
mission lines.  .      ,^   ,  X-  A  T r. 

It  is  announced  that  a  wireless  service  between  Nauen  and  Togo- 
land  and  German  South-West  Africa  will  be  opened  next  year  and 
will  oe  continued  to  German  East  Africa,  probably  in  191o.  \N  ire- 
less  telegrams  were  exchanged  overland  between  Nauen  and  Togo 
land,  a  distance  of  about  3.23.-.  mile^,  early  in  the  present  year. 
Communication  is  already  established  between  Nauen  and  Yap,  one 
of  the  Caroline  Islands,  which  are  about  2,100  miles  ajmrt,  and 
the  extension  to  Samoa  and  New  Guinea  ia  expected  to  be  com- 
pleted in  April  next  year, 
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Holland. — The  Second  Chamber  of  the  States  General 
has  voted  the  credit  for  the  construction  of  a  telephone  cable 
between  the  Netherlands  and  Great  Britain. 

Hull, — The  Corporation  Telephones  Committee  has  agreed 
to  purchase  from  the  Government  the  plant  of  the  late  National 
Telephone  Co.  in  the  Hull  area  at  £192,42;5,  the  price  paid  for  it  by 
the  Government. 

Japan. —  I^reparations  are  being  made  to  carry  out 
some  experiments  in  wireless  telegraphy  between  the  Japanese 
shore  stations  at  Ohoshi  and  Ochiishi  and  San  Francisco,  with  a 
relay  at  Honolulu.  Last  year  the  same  experiment  was  not  a 
succesH,  but  since  then  various  improvements  have  been  made. 

So  preat  is  the  demand  for  the  installation  of  the  telephone  in 
Japan,  that  the  Government  is  not  able  to  supply  sufficient  funds 
to  meet  all  the  reiiuirements  promptly.  With  the  view  of  reliev- 
ing: the  pressure,  the  authorities  have  now  decided  to  install  tele- 
phones immediately  for  such  applicants  as  will  agfree  to  bear  the 
cost  themselves. 

Mexico. — A  contract  has  been  entered  into  between  the 
Mexican  Ministry  of  Communications  and  Public  Works  and 
Senor  Isidore  Sternefeld,  for  the  installation  and  working'  of 
20  wireless  telegfraph  stations,  each  with  a  radius  of  1,500  km.,  at 
Mexico  City,  Tampico,  Proffreso,  and  other  places. 

Russia. — Four  wireless  stations,  built  to  the  order  of 
the  Russian  Post  and  Telegraph  Administration  in  the  North 
Polar  Sea,  have  been  brought  into  operation.  The  stations  are 
intended  for  the  assistance  of  shipping  frequenting  the  Siberian 
coast,  and  to  give  warning  as  to  the  state  of  the  ice  and  the  exist- 
ence of  fogs. 

Telegraph-Telephone  Combine. — It  is  reported  from 

the  United  States  that  a  jear  and  a-half  ago  the  Morgan 
interests,  acting  through  the  American  Telephone  and  Tele- 
graph Co.,  attempted  to  absorb  all  the  independent  companies, 
whose  appraised  value  totals  something  like  400  million  dollars, 
with  a  view  to  forming  one  great  combine,  but  the  negotiations 
broke  down. 

Wireless  on  Trains.  —  Successful  experiments  with 
wireless  telegraphy  on  trains  have  been  conducted  on  the  Lacka- 
wanna Railroad.  The  apparatus  is  installed  in  the  forward  part 
of  the  train,  and  an  aerial,  consisting  of  four  wire  rectangle?, 
supported  by  stanchions  2  ft.  high,  is  placed  on  the  top  of  each 
of  the  carriages.  The  operator's  room  is  in  the  rear  of  the  secopd 
carriage  from  the  front,  under  the  centre  of  the  aerial.  It  is 
reported  that  the  experiments  will  shortly  justify  an  installation 
of  wireless  on  all  long-distance  passenger  trains. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Sydney    (Neav   South    Wales). — March 

18th,  1914. — For  the  Postmaster-General.  Seven  automatic  sv^itch- 
boards.     Schedule  No.  179.     See  "  Official  Notices  "  October  31st. 

Decfmber  .Slst.— For  the  P.M.G.  Insulators.  See  "Official 
Notices"  October  Slst. 

December  22nd.  Melbourne  Suburban  Railways.  (1)  Track  feed 
boxes,  including  signal  transformers,  switchgear  and  accessories. 
(2)  Track  resistances.  (3)  Impedance  bonds.  (4)  Track  relays  and 
relay  boxes.     See  "Official  Notices"  November  7tb. 

December  22nd.  Melbourne  Suburban  Railways.  Copper  track 
bonds  and  accessories.     See  "  Official  Notices  "  to-day. 

Melbourne. — March  18th,  1914.  For  the  Postmaster-General. 
Seven  automatic  switchboards.  Schedule  No.  179.  See  "  Official 
Notices "'  to-day. 

The  Finance  Committee  has  recommended  the  Mnnicip  il 
Council  to  invite  tenders  for  switchboards  to  control  auxiliary 
meters  at  the  refrigerating  plant  at  the  markets. 

Victorian  Railways  Department. — January  28 th.  One  three- 
phase  alternator,  &c. — Tenders, 

Belgium.; — Antwerp. —  January  27t\i.  Supply  and 
erection  of  six  electric  cranes  for  the  harbour  at  Antwerp. 
Deposit,  20,000  fr.    Particulars  (0  30  fr).  Hotel  de  Ville,  Antwerp. 

BRrssELS. — January  2nd.  Construction  of  the  metallic  super- 
structure with  the  mechanical  and  electric  equipment  of  the  Pont 
des  Hospices.  Guarantee  deposit,  10,000  fr.  Cahier  des  charges 
(80  centimes)  and  other  particulars  from  Bureaux  du  Service  special 
d'Etudes  et  de  Controle  des  Applications  de  lElectricite,  52, 
Boulevard  du  Recent,  Brussels. 

Binirley. — Wiring  of  electric  light  installation  at  Bingley 
Town  Hall.  H.  Bottomley,  Eugineer  and  Surveyor,  Town  Hall, 
Bingley. 

Birkenhead. — December  2nd.  Corporation.  Twelve 
months'  supply  of  electric  motors  and  motor-starters,  from  .1  to 
15  H  P.     See  "Official  Notices"  November  2l8t. 

Bradford. — December  liith.  Corporation.  One  turbo- 
generator, about  5,00n  KW.  :  storage  batteries,  boosters  and  switch 
and  regulating  gear  ;  two  1,500-kw.  rotary  converters,  trans- 
formers and  switchgear.    See  "Official  Notices"  to-day, 


Bul»:aria. — December  '.)th.  The  municipal  authorities 
of  the  town  of  Varna  are  inviting  tenders  for  the  supply  of  1,(>00 
electricity  meters,  and  for  the  establishment  of  an  electric  cable 
testing  establishment. 

Canada. — Youkton  (Sask.). — December  22nd.  Tenders 
marked  "Tenders  for  Diesel  Electric  Machinery  "  to  be  addrcFsed 
to  T.  F.  Acheson,  Secretary -Treasurer,  Town  of  York  ton,  for  one 
500  B  II. r.  combined  unit.  Specifications,  &c.,  from  M.  M.  Inglis, 
electrical  engineer,  Yorkton. —  Canadian  Jj7iifineer. 

Coventry. — The  City  Council  proposes  to  obtain  ten 
additional  covered-top  tramcars,  at  an  estimated  cost  of  £10,000. 

France. — December  12th.  The  French  State  Kail  way 
authorities  (Bureaux  du  Service  Electrique),  in  Paris  (43,  Rue  de 
Rome),  are  inviting  tenders  for  the  supply  and  installation  of  two 
batteries  of  accumulators  at  the  Argenteuil-Triage  sub-station. 

Germany. — Bremen.-— December  10th.  Tenders  are 
required  for  the  supply  of  10  electric  capstans  and  19  guide  puUtys 
for  Haven  II  at  Bremen.  Particulars  and  conditions  of  tender 
(2  marks ;  stamps  not  received)  from  the  Hafenbauamt  in 
Bremen. 

Glas«:ow. — December  1st.  Electric  light  installation 
at  Langside  Library,  for  the  Corporation.  Apply,  Office  of  Public 
Works.  City  Chambers.     Deposit,  one  guinea. 

London. — L.C.C.  —  December  3rd.  Installation,  22.") 
Hghtinc  points,  at  Chester  Road  Elementary  School,  St.  Pancras, 
N.W.     See  "  Official  Notices"  Noveniber  21st. 

L.C.C. — December  10th.  Installation,  2C>:>  lighting  points,  at 
Ocean  Street  Elementary  School,  Mile  End,  E.  See  "  Official 
Notices  "  to-day. 

It  being  necessary  to  provide  150  tramcars  with  trolley  equip- 
ment, kc,  for  operating  certain  through  services,  tenders  are  to  be 
invited  from  selected  firms  for  the  supply  of  trolleys,  switches, 
additional  wiring,  plough  collector  gear,  kc,  for  the  purpcse. 

Shoreditch. — December  ICth.  Corporation.  Sub-station  plant 
(transforming  and  converting  plant,  starting  and  controlling 
apparatus).     See  "Official  Notices"  November  21st. 

G.P.O. — January  5'^h.  Telephone  silence  cabinets,  for  the 
P.M  G.     See  "  Official  Notices  "  November  21st. 

Manchester.— November  28th.  Corporation.  Two 
water-tube  boilers  and  superheaters,  economisers,  coal  chutes,  ash 
conveyor,  pipe  connections,  Additional  stoker  fhaf ting  and  clutihep, 
»nd  pneumatic  ash-hand) irg  plant  at  boiler  hou«e  No.  2,  Stnart 
Street  generating  station.     Ste  "Official  Notices"  November  7th. 

IVew  Zealand.— January  5th,  1914.  The  Christ  church 
City  Council  invites  tenders  for  series  street-lighting  plant  (l,9i>0 
metallic-filament  lamps)  and  accessories.  A  specification  can  be 
seen  at  the  B.  of  T.  C.I.  Department  in  London. 

jVotting'hani. — December  1st.  Corporation.  750  tons 
of  steel  tramway  rails,  tie  bars,  steel  tramway  poles  and  fittings. 
Mr.  A.  Brown,  City  Engineer,  Guildhall.     (Deposit  one  guinea.) 

PljiUOUlh.— December  1st.  Corporation.  Contract 
No,  31.  Ironclad  high-tension  switch  panels.  See  "Official 
Notices"  November  14th. 

Salford, — December  4th.  Corporation.  ]\Iaintenance, 
repairs  and  renewals  to  intercommunication  telephone  fvstem. 
See  "  Official  Notices  "  to-day. 

South     Africa. — The    Tramway    Committee    of    the 

Joha"nesburg  Town  Council  recommends  that  tenders  be  invited 
for  15  new  Irnmoars.  The  general  manager  of  the  tramway 
service  also  recommends  the  purchase  of  four  more  motor-'buees 
of  the  Tilling-Stevens  type. — African  M'orld. 

]\iunicipality  of  Ermelo,  Transvaal  Province. — December  23rd. 
Steel  pipes  and  accessories,  generating  and  pumping  plant  and 
overhead  distribution  system,  in  connection  with  the  domestic 
water  supply  and  electric  lighting  .systems  about  to  be  installed. 
Specifications  from  the  consulting  engineer,  iMr.  H.  Hancock,  P.O. 
Box  (i2,  Klerksdorp  ;  deposit,  £1  Is.  Tenders  to  Town  Clerk,, 
Ermelo. — African  World. 

South  Shields. — December  13th.  Corporation.  Twdl 
water-tube  boilers,  with  mountings  and  fittings,  kc,  ;  onef 
economiser.     See  "  Official  Notices"  to-day. 

Stockton. — December  22nd.  Construction  of  Stocktonj 
to  Billingham  Beck  Branch  Railway  (about  three  miles  in  length),] 
for  the  N.E.  Railway  Co.  C.  F.  Bengough,  Company's  Engineer,' 
York. 

Sweden. — Stookhol:m. — Five  sluice  gates  for  tube  inlet,] 
also  accessorits  ;  weight  of  gates,  about  8.")  tons.  For  Porjusj 
power  station. 

( Contimwd  on  jiage  879.) 
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A    25,000.kw.    PARSONS    TURBO-ALTERNATOR. 


As  a  good  many  of  our  readers  are  no  doubt  aware,  the 
large  turbo-alternator  set  which  Messrs.  C.  A.  Parsons  &  Co. 
have  recently  constructed  for  the  Commonwealth  Edison 
Co.'s  Fisk  Street  generating  station,  in  Chicago,  has  now 
arrived  at  its  destination. 

At  the  moment  it  is  the  largest  turbo-generating 
unit  in  existence,  being  designed  to  develop  2.0,000 
KW.  continuously  when  running  on  steam  at  200  lb. 
pressure,  superheated  200"  F.,  and  with  a  vacuum 
of  29  in.. 


The  turbine,  as  will  be  seen  from  the  views  reprodoced 
herewith,  is  of  the  tandem  type,  and  similar  to,  though  very 
much  larger  than,  the  turbines  installed  at  the  Ix>t8  Road 
power  station. 

On    the  one  shaft    there  are   monnted   a   high-pre«nre 
single-flow  turbine  with  governor  gear  at  the  extreme  end 
a   double- flow   low-pressure   turbine,  an   alternator,   and— 
beyond  the  end  bearing— an  overhung  exciter,  the  arrange- 
ment being  shown  in  our  views. 

The  total  length  of  this  power  unit  ia  76  ft.  2  in.,  the 


Fig.  1.-25,000-kw.  Parsons  Turbo-Alternator  in  the  Erecting  Shop,  showing  the  Steam  End. 


Under  these  conditions  the  guaranteed  steam  consump- 
tions at  various  loadings  are  : — 

10,000  KW 

15,000  KAV 

20,000  KW 

25,000  KW. 

These  figures  show  that  this  turbine  plant  will  be  remark- 
ably economical  over  the  ordinary  loadings  likely  to  be  met 
with  in  practice  ;  the  plant  will,  moreover,  carry  momentary 
nuctuations  m  load  up  to  10  per  cent,  in  excess  of  25,000  kw 


12'50  lb.  per  KW.-hour, 
11-65  lb. 
11-25  lb. 
11-65  lb. 


11 

1) 


greatest  width  is  18  ft.,  and  the  height  above  engine  room 
floor  level  1 1  f t.  ;  allowing  for  the  condenser  which  is  sus- 
pended beneath  the  low-pressure  turbine,  the  depth  of  the 
complete  plant,  shown  in  tig.  13,  is  about  30  ft. 

The  high-pressure  turbine  casing,  shown  in  fig.  6,  ia 
constructed  in  four  sections,  of  cast-steel  where  subjected  to 
high  superheat  temperatures,  and  of  cast-iron  elsewhere. 

The  rotor  blading  in  contact  with  superheated  steam  is  of 
copper,  but  for  ordinary  steam  temperatures  brass  blading 
is  used  ;  the  high-pressure  turbine  contains  GJ:  rows  of  blad- 
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ing  providing  six  expansion  stages,  earli  blade  being  caulked 
in  separately  with  its  distance  piece.  The  high-pressure 
rotor,  tig.  7.  is  a  hollow  forged-steol  drum  which  is  in  one  piece 
with  the  shaft  extension  at  the  governor  end  of  the  turbine, 
and  is  shrunk  on  and  bolted  to  a  big  flange  on  the  next 
section  of  the  main  shaft  at  the  other  end.     The  end  pres* 


Fig.  2. — The  Low-Pressure  Turbine  Casing. 

sure  is  balanced  by  three  dummy  pistons  at  the  governor 
end  of  the  rotor. 

The  low-pressure  turbine,  the  construction  of  which  is 
shown  in  figs.  2  and  3,  is  of  the  double-flow  type  originally 
introduced  by  Messrs.  Parsons,  and  is  connected  to  the  high- 
pressure  casing  by  3()-in.  dia.  pipes,  delivering  steam  to  a 
central  chamber,  from  which  it  passes  through  six  expansion 
stages  on  each  side  to  exhaust  chambers 
at  each  side  of  the  casing,  the  arrange- 
ment being  clearly  shown  in  fig.  3. 

The  exhaust  chambers  unite  on  the 
under  side  of  the  turbine,  forming  a 
rectangular  opening  2 1  ft.  x  12  ft.  direct 
to  the  condenser,  shown  in  figs.  10 
and  13. 

Forty-eight  rows  of  blades  are  fitted, 
with  blades  up  to  19  in.  in  length  ;  the 
blading  is  stiffened  by  means  of  circum- 
ferential binding  strips  and  the  blade 
tips  are  thinned. 

The  low-pressure  turbine  casing  is  of 
cast-iron,  built  up  in  sections,  and  weighs 
about  150  tons ;  the  rotor  blading  is 
built  upon  a  hollow  steel  drum  rigidly 
attached  to  the  main  shaft  at  the  centre, 
and  also  supported  at  the  ends  by  mild 
steel  diaphragms,  which  are  sufficiently 
flexible  to  allow  for  differences  of  expan- 
sion between  the  drum  and  shaft. 

Steam  packed  glands  are  provided  at 
either  end  of  the  low-pressure  turbine ; 
the  high  and  low-pressure  steam  rotors 
are  rigidly  coupled  together,  but  pro- 
vision has  been  made  for  the  axial 
expansion  of  the  high-pressure  turbine. 

Fig.    1    shows   the     arrangement    of 
valves  at  the  high  pressure  end  of  the 
turbine ;    a    worm   on   the    main   shaft 
operates  a  worm  wheel  on  either  side,  on  the  spindles  of  the 
main    and   emergency   governors   respectively,   the   former 
being  coupled  to   a  main  double-beat  stop  valve,  and  the 
latter  to  an  emergency  valve,  in  series  with  the  main  valve, 
which  automatically  closes  with  a  speed  increase  of  12  per 


cent.     The  main  governor  can  be  adjusted  either  from  the 

switchboard,  electrically,  or  on  the  spot,  by  hand. 

The  electric  regulating  gear  consists  of  a  small  reversible 

motor,  which  raises  or  lowers  the  governor  sleeve,  and  so 

varies  the  steam  admission  to  the  turbine. 

Adjacent  to  the  main  valve  is  an  overload  by-pass  valve 
which  automatically  admits  high-pressure 
steam  direct  to  the  second  expansion, 
when  the  load  exceeds  20,000  kw. 

The  main  governor  is  specified  to 
maintain  the  steady  speed  variation 
within  3  per  cent,  between  no-load  and 
25,000-KW.  load,  and  to  limit  momentary 
variations  to  5  per  cent. 

As  our  readers  are  aware,  the  Parsons 
governing  arrangement  employs  an  inter- 
mittent steam  admission,  the  main  valve 
being  attached  through  its  spindle  to  a 
spring  controlled  piston,  which  con- 
tinually oscillates  in  its  cylinder  accord- 
ing to  the  variation  of  the  steam  pressure 
beneath  it,  the  latter  depending  on  the 
to-and-fro  movement  of  a  controlling 
relay  valve,  which  is  coupled  through 
a  lever  to  a  moving  cam  on  the  revolving 
governor  spindle.  Some  320  steam 
admission  occur  per  minute. 

The  spindle  of  the  by-pass  valve  is 
attached  to  a  similar  piston,  the  position 
of  which  is  controlled  by  the  steam 
pressure  on  the  underside  derived  from 
the  first  stage  of  the  turbine  ;  when  the 
turbine  load  increases,  this  pressure  also 
rises,  and  lifts  both  piston  and  valve, 
thus  automatically  admitting  steam  to 
the  second  stage. 

A    further    independent    mechanical 

governor  is  provided  on  the  main  shaft,  which  can  be  tripped 

by  hand. 

As  previously  mentioned,  the  two  sections  of  the  turbine 

are  solidly  coupled  together  ;    the  alternator,  however,  is 

driven  through  a   flexible   claw   coupling   of   the   Parsons 

type. 

The   alternator  is   an  enclosed   machine,   which  will  be 


Fig.  3. — Top  Half  op  L.P.  Casing  Lifted,  showing  Blading. 


ventilated  by  means  of  an  external  motor-driven  fan,  and  is 
designed  for  a  continuous  output  of  25,000  kw.  at  4,500 
volts  pressure,  25  cycles,  when  running  at  750  r.p.m. 

The  stator  consists  of  top  and  bottom  halves,  each  of 
which  consists  of  two  sections  rigidly  bolted  together  ;  it 
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carries  12  j^roups  of  core  plates,  which  support  84  stator 
bars,  10  ft,  lon^,  in  completely  closed  slots,  U  in.  deep  by 
I'l  in.  wide,  there  beinj^  one  bar  per  slot. 

The  slot  insulation  is  moulded  to  shape  ;  the  windinj^  is 
three-phase,  star-connected,  and  to  allow  of  the  liftin;^  of 
the  top  half  of  the  stator,  the  conductors  couplint^  the  top 
and  bottom  windiiij^s  are  provided  with  bolted  joints. 

'J'he  rotor,  of  the  cylindrical  type,  is  built  up  of  y,2  forj^ed 
steel  disks,  with  the  field  winding  embedded  in  peripheral 
slots  ;  it  is  supported  on  a  forged  steel  shaft,  running  in 
two  18-in.  diameter  bearings,  each  -IH  in.  long,  and  carrying 
at  its  extreme  end  the  armature  of  a  250-volt  exciter. 

The  rotor  coils  are  former  wound,  embedded  in  leatheroid 
troughs  which  were  forced  into  the  core  slots  by  hydraulic 
pressure,  and  are  rigidly  held  in  position  by  brass  keys. 

The  coil  ends  are  carried  in  bronze  end-bells,  and  the 
complete  rotor,  shown  in  fig.  5,  is  (J  ft.  2  in.  diameter  and 
10  ft.  10  in.  long,  weighing  iiO  tons. 


nests  of    tubes  is  discharged  through  a  4n-iii.  diameter 

outlet. 

The  condenser  shell  was  constracted  for  MeMiu.  Parsons 
by  Messrs.  Hawthorn,  Leslie  &  Co.  ;  the  circalating  and 
oth(;r  pumps  were  supplied  by  the  firm  of  Henry  K. 
Worthington,  while  Messrs.  Jiichard.s^jn9,  Westgarth  and 
Co,  supplied  the  kinetic  ejector  e(|uipment,  the  use  of  which 
is  somewhat  of  a  novelty  in  American  prd<;tice,  displacing 
the  usual  dry  vacuum  pump. 

The  functions  of  this  ej^jctor  apparatus  were  folly  described 
in  our  issue  of  .July  4th  last,  in  connection  with  a  plant 
installed  at  the  Stuart  Street  generating  station,  Manchester. 
The  only  mechanism  cjnsists  of  two  centrifugal  water 
pumps,  oLe  of  which  draws  condensate  from  the  condenser 
and  discharges  it  to  a  tank,  while  the  other  supplies  water 
(i.e.,  the  condensate)  from  this  tank  to  the  ejector,  which, 
by  the  combined  action  of  water  and  steam  jets,  withdraws 
the  air  from  the  condenser,  discharging  back  into  the  same 


Fig.  4.— General  View  of  the  25,000- kw.  Turbine  Set,  showing  the  Alternator  and  Exciter. 


The  exciter  is  a  shunt-wound  four-pole  self-excited  over- 
hung machine  attached  to  the  end  bearing  casting. 

The  lower  half  of  the  stator  casing  packed  for  shipment 
weighed  some  60  tons  ;  the  machine  is  designed  to  allow 
the  circulation  of  80,000  cb.  ft.  of  air  per  min.,  and  to  have 
a  temperature  limit,  when  running  fully  loaded,  of  70"  F, 

The  condenser,  as  previously  mentioned,  is  suspended 
from  the  underside  of  the  low-pressure  turbine  ;  it  consists 
of  a  roughly  semi-circular  shell,  with  sagging  plates  and 
water  ends  of  cast-iron  and  tube  plates  of  naval  brass, 
which  are  drilled  for  two  nests  of  1-in.  diam.  tubes.  The 
shell  is  provided  externally  with  stiffening  flanges  and  four 
brackets  are  provided  at  each  side,  which  rest  on  springs, 
and  through  them  transmit  a  large  proportion  of  the  weight 
of  the  condenser  to  the  foundations. 

The  condenser  has  a  cooling  area  of  30,300  si].  ft.,  and 
normal  and  maximum  ratings  of  230,000  and  300,000  lb. 
of  steam  per  hour  respectively, 

A  feed-water  heater,  of  470  sq.  ft,  surface,  is  to  be 
built  into  the  steam  entrance  to  the  condenser  :  the 
circulating  water  for  the  latter  enters  at  the  bottom  of 
the  shell,  and  after  passing  through  the  lower  and  upper 


tank,  A  diagrammatic  view  of  the  kinetic  apparatus  is 
shown  in  fig,  11,  in  which  A  represents  the  tank,  and  n  the 
centrifugal  pump  operating  the  water  jet. 

The  tank  is  always  full,  the  overflow  being  equal  to  the 
steam  condensed  in  the  condenser.  Fig.  13  shows  the 
arrangement  of  the  turbine  and  condensing  plant,  in  which 
can  be  seen  thf  steam  jet  fitted  under  the  condenser  shell 
and  the  kinetic  ejector,  pump  and  tank  installed  in  the 
basement.  The  ejector  in  this  case  consists  of  two  units, 
shown  in  section  in  fig.  9,  either  or  both  of  whi:h  can  be  used : 
the  steam  jet  is  exhaust  steam  from  auxiliaries,  and  under 
air-tight  conditions  will  raise  the  temperature  of  the  feed  water 
about  3°  at  full  load  and  S""  at  half  load.  The  exhaust 
steam,  in  addition  to  withdrawing  the  air  by  its  kinetic 
energy,  also  heats  the  feed  water,  the  total  heat  in  the  steam 
and  in  the  vapour  withdrawn  from  the  air  being  absorbed 
by  the  condensate. 

Careful  tests,  the  results  of  which  are  shown  in  fig.  8, 
were  made  with  the  air  pump,  the  requisite  conditions  being 
obtained  by  blanking  off  the  air  suction  pipe,  and  main 
taining  the    desired  vacuum   with  a  pre-arranged   amount 
of    free    air   admitted    to    the    suction    system,    and    the 
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normal  quantity  of  water  at  a., temperature  corresponding 
to  actual  working  conditions.  -  i  With  an  air  admission  of 
160  cb.  ft.  per  minute,  equal  to  a  ^-in.  diameter  hole,  a 
28*6  in.  vacuum  was  maintained,  with  water  at  85"  passing 
through  the  jets. 

The  tests  show  that  the  Chicago  equipment  should  have 


Fig.  6.— High-Pressure  Turbine  Casing  ;  Governor  Gear  being  Erected 


Fig.  5. — Alternator  Rotor  and  Exciter  Armature  on  Shaft. 

an  air  margin  of  2^ 
times  at  29"4-in. 
vacuum,  and  jet 
water  with  a  tem- 
perature of  80°, 
which  is  much 
higher  than  will 
occur  in  practice, 
thus  giving  a  re- 
serve which  will 
ensure  economical 
working,  even 
should  air  leaks 
develop. 

The  Worthington 
pumps    in    connec- 
tion with  the  con- 
denser     auxiliaries 
are  nearly  all  driven 
by    220-volt,     25- 
cycle    squirrel-cage 
motors,    and    com- 
prise  a    horizontal 
centrifugal    pump 
for     the     circulating 
water  with  an  output 
of  42,000  gallons  per 
minute  ;   a  horizontal 
two-stage   centrifugal 
hot- well  pump,  with  a 
capacity  of  750  gallons 
per   minute ;    and    a 
horizontal  centrifugal 
pump  for  the  ejector 
rated  at  4,000  gallons 
per   minute  ;    service 
and  centrifugal  boiler 
feed  pumps   are   also 
provided  in  connection 
with   this    section   of 
the  plant. 

In  view  of  the 
imposing  size  of  this 
generating  unit,  it  is 

of  some  interest  to  refer  briefly  to  the  extension  now  being 
carried  out  at  the  Commonwealth  Edison  Co.'s  Fisk  Street 
Station,  Chicago,  of  which  it  constitutes  such  a  notable 
feature.  The  present  equipment  of  this  station  comprises 
10  12,000-KW.  vertical  Curtis  turbo-alternators,  and  it  will 
be  noted  that  the  new  ■^5,(»00-k\v.  Parsons  unit  marks  a 
change  to  the  horizontal  type  of  machine,  a  2(),000-kw. 
horizontal  Curtis  turbine  set  being  also  on  order  at  the 
present    time,   while  the  necessary   space   will   be    avail- 


able  beside  these  machines   for  two  additional   horizontal 
turbine  sets. 

The  arrangement  of  the  new  extension  follows  generally 
the  usual  plan  where  large  units  are  concerned  ;  it  consists 
of  an  engine  house,  with  the  turbines  placed  axially,  boiler 
houses  running  at  right  angles  on   one  side,  and  terminating 

in  a  "  train  shed  "  or 
fuel  reception  building 
which  runs  across  their 
ends,  parallel  with  the 
engine  house. 

Each  of  the  new 
generating  units  will 
be  supplied  with  steam 
from  four  marine  type 
Babcock  boilers,  the 
two  groups  occupying 
one  boiler  house,  and 
being  served  by  one 
steel  chimney  250  ft. 
high  and  19  ft.  inside 
diameter. 

Fuel    entering    the 
train   shed  in  railway 
cars  may  be  dumped  or 
emptied  by  grabs  into 
receiving     hoppers 
below,  from  which 
it    passes    through 
two  sets  of  crushers, 
being     reduced    in 
size  to  '75  in.,  and 
is  then   carried  by 
bucket  conveyors  to 
bunkers    over    the 
boilers.      The  coal 
storage    for     the 
Pari-ons  unit  is  225 
tons  per  boiler ;  the 
"  train  shed  "  con- 
tains   additional 
bunker     capacity 
amounting  to  3,360 
tons,  while  the  re- 
ceiving hoppers  will 
also  hold  1,320  tons. 
Ash  storage  is  also 
provided  for  1,180 
tons.       The     four 
boilers  for  the  first 


Fig.  7.— Rotor  for  HP.  Turbine,  showing  Blading. 

turbine  are  each  to  evaporate  80,000  lb.  of  water  per  hour, 
and  each  contains  12,2(to  sq.  ft.  heating  surface  with  about 
20  per  cent,  of  superheating  surface. 

Two  chain-grate  stokers  are  provided  to  each  boiler,  each 
10  ft.  G  in.  wide  and  13  ft.  long  ;  the  maximum  boiler 
working  pressure  is  225  lb.  per  sq.  in.,  with  a  superheat  of 
some  225"'  F. 

Economisers  are  provided  over  the  boilers,  and  induced 
draught  fans  to  maintain  1*5  in.  of  draught  in  the  boiler 
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uptakes.  As  the  station  main  bus-bars  work  at  a  pressure 
of  9,000  volts,  compensatinf^  l,r)O0/0,000-volt  transformers 
are  placed  between  the  Parsons  generator  and  bus-bars. 

The  ventilating  plant  for  this  unit  includes  an  air-washing 
equipment  and  a  fan,  driven  by  a  irjO-ii.i',  motor,  with  a 
capacity  of  80,000  cb.  ft.  of  air  per  min. 

The  horizontal  Curtis  unit  which  is  on  order,  is  of  the 


480,000  Kw.,  this  including  210,000  Kw.  at  the  Fisk 
Street  station,  84.000  Kw.  at  'Quarry  Street  station,  and 
H;0,000  kw.  at  the  Xorth-west  station. 

These  figures  give  some  indication  of  the  enormous  scope 
of  electricity  supply  in  the  Chicago  area,  which  in  \'.)l.* 
absorbed  some  70!)  million  kw. -hours,  for  lighting,  power 
and  traction  purposes,  supplied  by  the  above  company.     It 
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Fig.  8. — Test  Results  of  Kinetic  Plant. 


single-flow  type,  to  run  at  1,200  r.p.m.  ;  it  is  self- ventilated 
and  will  generate  at  12,000  volts  pressure,  and  60  cycles, 
giving  its  best  economy  at  15,000  kw.  load. 

The  Commonwealth  Edison  Co.  has  also  ordered  a  hori- 
zontal 30,000-KW.  turbine  unit  for  its  North-west  station  at 


Fig.  9. — Sectional  View  op  Kinetic  Ejector. 

Chicago,  which  will  follow  the  arrangement  of  the  Parsons 
machine  in  having  separate  high  and  low-pressure  turbines, 
and  the  latter  arranged  on  the  double-flow  plan. 


is  only  fair  to  add  that  the  phenomenal  progress  made  is 
due  in  no  small  degree  to  the  skilful  management  of  its 
president,  Mr.  Samuel  Insull,  who,  it  may  be  remembered, 
as  a  guest  at  the  last  I.E.E.  dinner  in  London,  emphasised 
his  views  on  the  future  of  the  electricity  supply  industry. 


Fig.  11. — DiAGKAM  of  Kinetic  Ejector. 

In  conclusion,  we  are  indebted  to  Messrs.  Parsons  and  to 
Messrs.  Richardsons,  Westgarth  for  their  assistance  in  the 
preparation  of  this  article  ;  we  have  also  drawn  on  the 
Electrical  World  for  the  sectional  view  showing  the  com- 
plete Parsons  turbine  unit. 

The   Commonwealth  Edison  Co.'s   consulting  engineers. 


Fig.  10.— Condenser  Shell  for  25,000-kw.  Turbine. 


Fig,  12.— View  op  Kinetic  Ejector  for  25,000-kw.  Turbine. 


This  machine  is  to  run  at  1,500  r.p.m.,  and  generate 
energy  at  9,000  volts  pressure  and  25  cycles. 

The  complete  extension  scheme  of  the  Commonwealth  Co., 
which  ia  to  be  carried  out  during  the  next  few  years,  will 
increase  its  effective  generating  plant  capacity  to    some 


^lessrs.  Sargent  &  Lundy,  of  Chicago,  were  responsible  for 
the  design  of  the  extensions  to  the  company's  plant,  and 
were  associated  with  Messrs.  Merz  &  McLellan,  London,  in 
connection  with  the  construction  of  the  Parsons  turbine  set 
and  condensixig  plant. 
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LOW  PRESSURE     TURBINE 


ALTERNATOR 


Fig.  13. — Sectional  Elevation  of  25.000-kw.  Parsons  Turbine  Set,  showing  Arrangement  of  Condenser  Auxiliaries. 

(See  pages  871-5.) 


THE  BRITISH  ELECTRIC  TRANSFORMER  CO.'S  WORKS. 


A  GOOD  many  years  have  elapsed  since  we  illustrated  the 
works  of  the  British  Electric  Transformer  Co.,  at  Hayes. 

In  the  interval  electrical  engineering  and  electricity 
supply  has  developed  enormously  and  with  it  the  business 
of  the  company  in  connection  with  the  well-known  Berry 
type  of  transformer. 

Originally  started  in  1901 — the  Berry  transformer  having 
been  on  the  market  since  1896 — the  Hayes  works  have 
been  enlarged  from  time  to  time,  the  most  recent  addition 
being  a  new  bay  equipped  with  crane  accommodation,  to 
deal  with   transformers   up  to   25  tons  in  weight.       The 


In  the  course  of  a  recent  visit  which  we  paid  to  these 
works  the  methods  adopted  by  the  company  were  briefly 
explained  to  us. 

Transformer  building  being  largely  a  matter  of  expert 
assembling  of  manufactured  and  semi-manufactured 
materia!,  the  stores  play  an  important  part  in  the  works, 
as  large  stocks  of  standard  core  plates,  copper  strip  and  wire, 
insulating  troughs,  tubes,  Berrite  fabric,  &c.,  are  held 
in  readiness  for  the  construction  of  the  transformers,  of 
every  class,  and  with  a  view  to  facilitating  quick  delivery. 


Switchboard  in  the  Test  Room.  General  View  in  the  Shops. 

The  British  Electric  Transformer  Co.'s  Works,  Hayes,  Middlesex. 


company  has  also  added  the  manufacture  of  the  well-known 
*'  Tricity "  cooking  and  heating  apparatus  to  its  other 
business,  and  in  this  direction  also  considerable  progress 
'is  being  made.  The  shops  are  now  electrically  driven 
throughout,  power  being  taken  from  the  mains  of  the 
Uxbridgeand  District  Electric  Supply  Co.  ;  hot-air  apparatus 
has  also  been  installed  to  maintain  the  shops  at  uniform 
ten^perature,  day  and  night,  in  order  to  prevent  con- 
densation. 


The  constructional  features  of  the  Berry  transformer  are 
so  well  known  that  we  do  not  propose  to  describe  them  at 
length,  but  in  the  main  shop  with  the  material  drawn  from 
the  stores,  the  procedure  is,  roughly,  as  follows :  — A  specially- 
constructed  mandrel  is  built  up  with  the  inner  core  irons 
and  insulated  :  the  inner  secondary  winding  is  then  wound 
after  that  the  primary  coils  are  placed  in  position,  the 


on 


winding  process  being  completed  by  the  outside  secondary  ; 
after  that  the  iron  circuit  is  completed  by  the  outer  core 
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plates,  which  are  rigidly  held  in  position  by  means  of  wire 
bands. 

From  the  construction  it  will  be  noted  that  the  primary 
windinf^   is   totally    enclosed    by    the    set^ondary    windinj^, 
and  that   the   secondary  winding  again  is  protected  from 
external     damage 
by  the  core  plates, 
which  totally  enclose 
the    whole    of    the 
primary  and  secon- 
dary windings. 

A  feature  of  the 
Berry  transformer  is 
the  hand  insulation 
of  all  the  windings, 
the  material  em- 
ployed, Berrite 
sheet,  being  a  pro- 
duct of  the  firm, 
which  has  special 
qualities  in  the 
way  of  insulation 
and  mechanical 
strength,  which 
allow  exceedingly 
rigid  constructional 
methods  to  be  em- 
ployed. 

A  special  depart- 
ment  is    given   up 
to  small  coil  wind- 
ing, and  all  cotton-covered  wire  employed  is  impregnated 
with  Berrite  ;  indeed,  this  product,  in  one  way  or  another, 
is  in  general  use  for  insulation  purposes  in  the  works. 

The  increase  in  the  use  of  rotary  converter  plant  through- 
out the  country  has  created  a  big  demand  for  transformers 
having  a  high  reactance — in  some  cases  up  to  25  per 
cent. 

The  Berry  type  of  transformer  is  admirably  adapted 
for  giving  this  reactance,  without  unduly  increasing  the 
losses  in  the  transformer  itself. 

At  the  present  moment,  in  addition  to  ordinary  trans- 


Small  Coil  Winding  Shop. 


former  work,  we  are  given  to  understand  that  the  firm  have 
in  hand  upwards  of  100,000  ii.p.  of  transformers  of  the 
high-reactance  type  for  use  in  connection  with  varioaa 
railway  electrification  schemes. 

In  addition  to  transformers,  air,  oil  or  water-cooled,  the 

company  specialises 
in  transformer 
kiosks  and  distri- 
buting pillars  of 
various  types  ;  the 
Berry  patent  series 
gear  for  reducing 
the  light-load 
losses  and  in- 
creasing the  over- 
load capacities  of 
transformer  sub- 
stations, and  the 
Berry  patent 
booster  trans- 
former for  pressure 
regulation  are  also 
well  known  spe- 
cialities. In  con- 
nection with  their 
business  in  cook- 
ing and  heating 
apparatus,  a  special 
shop  has  been  set 
aside,  where  the 
modern  "Tricity" 
cooker  has  been  developed.  All  ^he  apparatus  manufac- 
tured is  iron-clad  throughout,  so  that  it  is  impossible  for 
the  user,  however  unfamiliar  with  electrical  apparatus,  to 
get  a  shock. 

A  special  test  room  is  provided  in  the  "  Tricity "  shop 
for  output  tests,  &c.,  and  complete  apparatus  is  passed  to 
a  "  finished  "  store  situated  in  the  new  bay. 

It  is  almost  needless  to  add  that  the  messrooms 
for  both  men  and  women  operators  are  electrically 
equipped  throughout,  no  other  method  of  cooking  being 
available. 


View  showing  Tilvnsformeb  Building  at  the  British  Electric  Transformer  Co.'s  Works 


878 


THE    ELECTRICAL    REVIEW.  [Voi.73.  no.  1,879,  novembeb  28, 1913. 


REVIEWS. 


Electrkify  for  Everi/hodi/.  Second  edition.  By  R. 
BoRLASE  Matthews,  "Wh.Ex.  London :  The  Elec- 
trical Press,  Ltd.     Price  58. 

Although  this  work  of  reference  contains  much  of  interest 
and  value  to  the  general  public,  the  chief  object  of  its  author 
has  been  to  prod  nee  a  manual  for  the  guidance  of  those  who 
are  called  upon  to  advise  upon  the  applications  of  electricity, 
either  as  selling  representatives,  or  indirectly  in  their 
capacity   as   officials   of    electricity    supply    undertakings. 


The  Works  and  Canal. 

VIEWS  OF  THE  BRITISH  ELECTRIC  TRANSFORMER 
CO.'S  WORKS,  referred  to  on  pages  876  and  877. 


ance  for  those  expenses  which  are  a  recognised  part  of  the 
selling  costs  of  any  other  commodity. 

In  the  hand-book  under  review  many  detailed  com- 
parisons are  drawn  between  electricity  and  gas,  both  for 
lighting  and  heating.  These  are  useful,  as  assisting  a 
beginner  in  the  business  to  look  for  points  of  difference, 
and  to  state  concisely  the  advantages  of  electricity  ;  but, 
as  a  whole,  they  are  certainly  in  need  of  some  revision  and 
excision. 

:  They  do  not  take  into  consideration  the  great  advances 
which  have  been  made  in  the  use  of  gas  and  gas  appli- 
ances ;  this  should  certainly  be  done.  In  no  direction  need 
any  electricity  supply,  which  is  in 
capable  hands,  fear  the  competition  of 
gas  for  any  purpose  to  which  elec- 
tricity may  be  applied.  It  is,  there- 
fore, most  essential  that  selling  agents 
should  have  accurate  information  with 
regard  to  the  best  that  gas  can  do. 
The  fact  will  still  remain  that  the 
average  gas  appliance  in  the  hands  of 
the  average  consumer  gives  results  far 
below  those  which  can  be,  and  are, 
obtained  with  good  gas  appliances  care- 
fully attended  to. 

This  is  not  true  to  anything  like 
the  same  degree  with  electrical  appa- 
ratus, the  deterioration  of  service  being 
far   less   than    in    the    case    of    gas  ; 


Typical  Pboducts  in  the  Wobks 


Interior  of  the  New  Bat. 


"Work  undertaken  with  so  important  an 
object  to  some  extent  disarms  criticism 
which,  in  any  case,  can  be  little  more  than 
a  divergence  of  opinion  on  detail,  and  the 
expression  of  a  hope  that  the  demand 
for  this  useful  publication  may  render 
it  necessary  to  issue  further  editions  and 
give  opportunity  for  those  frequent 
revisions  which  are  so  essential  when 
dealing  with  a  business  of  such  vitality, 
that  each  recurring  season  offers  new 
appliances  and  fresh  possibilities. 

At  the  present  time  a  most  urgent 
demand  exists  for  men  with  a  fair  foun- 
dation of  mechanical  and  theoretical 
training  who  are  willing  to  specialise 
on  the  selling  side  of  the  electricity 
supply  business.  That  such  men  are  not 
forthcoming  in  sufficient  quantity,  or 
generally  satisfactory  in  regard  to  ability 
and  business  enthusiasm,  is  largely  due 
to  the  fact  that  many  supply  authorities 
expect  such  duties  to  be  carried  out  for 
a  wage  which  a  greaser  would  not 
accept,  without  the  incentive  of  pay- 
ment by   results,  or    reasonable   allow- 


Geneeal  View,  showing  Transformer  Building,  &c. 
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a   constant   and    permanent   advantage    in    favour    of    tbe 
former. 

Throughout  the  book  statements  are  generally  made  in 
terms  of  the  carbon  lamp,  wliile  the  Huj>erior  efficiency  of 
the  metallic  lamp  is  insisted  upon.  Tliis  method  of  treat- 
ment should  be  looked  upon  as  out  of  date.  The  metallic 
lamp  is  now  practically  universal,  and  statemcLts  should  \g 
made  in  terms  of  it,  the  carbon  lamp  being  merely  men- 
tioned as  havir'g  a  certain  limited  sphere  of  usefulness  under 
particular  conditions. 

The  recommendations  with  regard  to  the  amount  of  light 
required  for  different  purposes  must  be  taken  with  Mune 
reserve ;  so  widely  is  the  question  affected  by  position, 
reflectors,  colour  and  character  of  surroundings  that  it  is 
doubtful  whether  general  rules  are  of  much  use  uultES 
informed  by  some  experience  on  the  part  of  the  reader. 

To  recommend  8-c.p.  carbon  lamps  for  the  lees  important 
rooms  of  a  house  is  scarcely  wise.  In  any  prsit'(  n  bad  light- 
ing is  an  annoyance,  and  is  very  apt  to  form  a  ground  for 
a  general  complaint  about  electric  lighting;  whil&t  at  the 
present  time  the  life  of  metallic-filament  lamps  is  so  long 
that  the  whole  argument  that  they  should  only  Ije  us(d 
where  considerable  burning  hours  can  be  realised  kses  most 
of  its  point,  at  ordinary  tariffs  at  least. 

The  data  given  for  power  and  such  domestic  uses  as  heat- 
ing and  cooking  form  a  valuable  foundation  for  the  work  of 
the  canvasser  or  constructional  engineer ;  they  should  be  sup- 
plemented by  his  own  records  of  actual  experience  and 
comparative  cost,  which  in  relation  to  cooking,  at  kast, 
will  be  found  even  more  favourable  than  the  figures 
given  by  tlie  author.  The  expansion  of  the 
cooking  business  is  being  hampered  to-day  by  the 
lack  of  selling  agents  who  have  a  sound  knowledge  of 
simple  cooking  and  domestic  economics,  which  is  for  this 
work  more  important  than  technical  information.  With 
regard  to  the  apparatus,  a  sufficient  familiarity  with  the 
electrical  principles  is  readily  obtainable  from  the  author's 
book,  and  this  part  of  it,  at  least,  may  be  commended  to  tbe 
attention  of  ladies  who  by  choice  or  necessity  seek  a  useful 
outlet  for  their  knowledge  of  household  maragf  ment. 

So  far,  the  number  of  lady  demonstrators  or  canvassers 
employed  in  connection  with  electrical  work  is  not  gieat, 
but  there  is  an  immediate  field  for  them  in  connection  with 
cooking,  and  in  the  better-class  residential  districts  a  know- 
ledge of  decorative  principles  in  relation  to  lighting  migLt 
greatly  increase  their  usefulness  to  the  suppliers  and  their 
own  prospects. 

The  author's  recommendations  with  regard  to  expert 
advice  command  sympathy  ;  but  his  observation,  that  it  is 
not  the  business  of  the  wiring  contractor  to  design  instfll- 
ations,  can  hardly  be  admitted  with  regard  to  the  general 
run  of  bouse  and  shop  work.  It  is  one  of  the  difficulties  of 
the  industry  that  so  many  wiring  contractors  do  not  take 
the  trouble  to  keep  themselves  fully  familiar  with  the 
latest  developments  of  electrical  work,  and  make  a  study  of 
the  design  as  distinct  from  the  practice  of  electric  lighting. 
The  average  consumer  is  not  called  upon  to  ask  for  any 
special  advice  with  regard  to  gas  lighting,  and  he  has  the 
right  to  expect  that  a  tradesman  displaying  electrical  appa- 
ratus in  his  window  in  the  public  streets  should  take  the 
trouble  to  obtain  information  and  keep  himself  up  to  date 
with  regard  to  the  best  methods  of  installing  and  using  the 
same,  putting  aside  as  a  secondary  consideration  those 
questions  of  immediate  profit  and  shop-keeping  expediency 
which  unfortunately,  to-day,  too  often  guide  him  in  ad\ising 
his  clients. 

Engineerivfi  as  a  Profession.     By  A.  P.  M.  FLE:MiN(i  and 
K.  W.  Bailey.     London  :  John  Long.     Price  2s.  6d.  net. 

The  authors  explain  in  a  preface  to  this  work  that  a  con- 
siderable experience  in  supervising  the  training  of  young 
engineers  has  forced  upon  them  the  opinion  that  a  large 
number  of  failures  are  due  to  a  lack  of  knowledge  of  what 
constitutes  a  suitable  course  of  training,  and  ignorance  of  the 
conditions  governing  engineering  employment.  In  this 
book  very  complete  information  is  given  as  to  the  best  means 
of  obtaining  engineering  training  both  of  a  technical  and  of 
a  practical  character.  The  curricula  obtaining  at  most  of 
the  colleges  which  have  an  engineering  department,  together 


with  the  fees,  are  given  in  great  detail,  and  the  condition!! 
U{x)n  which  apprentice's  are  re<*ived  by  a  large  numl*r  of 
engineering  firms  in  the  country  are  explained.  .Srime  asefol 
information  is  al3f>  given  as  to  th"  Hcope  and  n.muneratioo 
of  engineering  apfK)intment8  at  home  and  abroad.  The 
l>ook  will  well  repay  perusal  by  all  who  are  contemplating 
entering  the  engineering  profeKsion. 


The,  Tdi'dl  (Joik  ConihniHt'T.  .Sec<»nd  editif»n.  I'.y  Alkbkd 
Kor.KK.MiKCK.  London  :  'J'he  Central  Tranalationa  Insti- 
tute.    Price  £1  Is.  net. 

A  perusal  of  the  advance  copy  ui  this  book  reveals  how 
much  pi  ogress  has  l^een  made  in  the  art  of  exding  and  the 
cutting-down  of  the  cost  of  telegraphing.  In  fact,  to  manj 
codes  and  condensers  have  l>€en  put  on  the  market  in  rvtui 
years,  that  the  telegraph  bill  of  the  ordinary  merchant  mu-t 
have  decreased  by  leaps  and  bounds,  and  gentlemen  like 
Mr.  Kolkenbeck  must  be  regarded  as  pul^lic  Ijenefactors, 
Increased  facilities  increase  the  use  f»f  the  cables  to  snch  an 
extent  that,  notwithstanding  the  amoont  of  revenue  code 
makers  deprive  them  of,  the  companies  still  prosper  and 
advance.  In  fact,  they  themselves  have  fathered  cheap 
rates  and  have  brought  them  down  to  so  low  a  level  that 
very  many  people  neglect  codes  with  the  view  of  saving 
time — a  matter  of  great  moment. 

Mr.  Kolkenbeck  enables  the  public  to  use  two  or  more 
cfKles  at  the  same  time,  which  is  certainly  a  novelty  and  an 
advantage  ;  particularly,  as  it  is  stated,  because  certain 
expressions  and  phrases  necessary  to  make  a  telegram 
explicit  may  be  found  in  one  code  and  not  in  another. 

Mr.  Kolkenbeck  further  states  that  the  Telegraph 
Administrations,  of  the  United  Kingdom,  France  and 
(iermany  have,  on  behalf  of  the  International  Telegraph 
Union,  examined  the  condenser  and  have  issued  a  certificate 
in  virtue  of  which  the  words  compiled  therefrom  cannot  be 
queried  or  rejected. 


CONTRACTS    OPEN. 


{Contlnved  from  page  .s70.) 

Wakefield  (Vorhs.). — December  5th.  Twelve  months' 
supply  of  stores,  for  Yorkshire  (West  Riding)  Electric  Tramways 
Co.,  Ltd. 

Wfst  Hartlepool. — December  ord.  Corporation.  Car 
bodies  and  trucks  ;  electrical  equipments  for  cars :  points  and 
crossings.    See  "  OflBcial  Notices"  November  2 let. 

Weymoutll, — December  1st.  Electric  light  and  power 
ins  allatiou  at  new  bakery  and  stables,  for  the  Co-operative 
Society  (44  lighting:  points,  with  tittinps,  lamps  and  connectinsr-up 
of  three  motors).     Clerk  of  the  works,  Cromwell  Road 


CLOSED. 

Australia. — The  following  tenders  have  been  accepted 
by  the  Commonwealth  : — 

ViCTOUiA.— P.M.G.'s  De^mrtment. — 

50  miles  of  wire,  two  twisted  oooductora,  £4  9s.  6d.per  mile  ;  5  miles  ditto, 
three  conductors,  £5  9s.  p«r  mile.— John  C.  Faller  <.(  Son  (J.  Paton 
and  Co.). 

2A  miles  paper-insulated  lead-coTered  c»ble,  104  pairs  l''J-lb.  ccndactors, 
not  8erv»:d,  £3t'>3  per  mile;  2A  miles  ditto,  served,  i"37S  per  mile;  5 
miles  ditto  H9  pairs,  served,' £311  per  mile.— CaUender's  Cable  and 
Construction  Co.,  Ltd.  (Noyes  Bros.). 

10  tons  twisted-pair  outside-distrib'itipg  wire,  £145  per  ton  :  'J  tons  tinned- 
copper  rubber-insulated  and  braided  wire,  i'll)8  6s  8d.  per  ton;  15 
miles  paper-insulated  lead-oDvered  cable,  si  pairs,  liA-lb.  condactorB, 
served,  £216  per  mile  ;  15  miles  ditto,  26  pairs  served,  £166  per  mile. — 
W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 

23  miles  paper-insulated  lead-covered  cable,  2t>0  pairs,  12A  lb.  conductors, 
not  served,  £732  per  mile.— Western  Electric  Co.  (Australia),  Ltd. 

— Tenders. 

Defence  Department. — Stores  for  the  Small  Arms  Factory, 
Lithpow  ;  IMessrs.  Noyes  Bros.  (Sydney),  Ltd.,  for  electric  motors. 
N.S.W.— Public  Work^i  Department. — 
Transformers  for  workshops,  Walsh  Island,  £1,2B4.— Britiah  O.E.  Co. 

Sydney. — The  Electxic  Lightintr  Committee  has  recommended 
the  Municipal  Council  to  accept  the  foUowinjr  tenders  ; — 

Testing  transformer,  £27  10s.— Australian  General  Electric  Co. 
Copper  for  busbars,  £78.— B,  I.  <t  Helsby  Cables,  Ltd, 

— T^flder.*. 
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And  that  the  stock  of  switohpear  be  replenished  as  follows  :  — 

Four  6,0(H)  volt  feeder  panels,  £S1  each  ;  two  10,000-voU  ditto,  £87  eaoh  ; 
BIX  6  000-volt.  200-Kw.  transformer  panels,  £71  each  ;  two  10,000- 
volt  ditto.  £71  each;  10  415volt,  200  kw.  ditto,  £4H  eaoh:  four  415- 
volt  summation  panels.  £80  each  :  ssven  415volt,  200-kw.  distributor 
panels,  £47  eaoh  :  six  200  k.v  a.  5,000/415volt,  three-phase  transformers, 
£21ti  each.— Australian  General  Klectiio  Co. 

One  10.000- volt,  200-k\v,  transformer  panel,  £81  lOs  — Ferranti.  Ltd. 

Two  10  OOO-volt  feeder  panels,  £102  78.  each  ;  one  10,000  voU  trans- 
former panel,  £94  lis. ;  one  415-volt.  200  kw.  ditto,  £40  lOa. ;  five 
lOO-K  V  A.  two-phase  transformers,  10,000/415  volts,  £700.— Noyes  Bros. 
— TeiuUrg, 

The  N.S.W.  Public  Works  Department  Tender  Board  has  opened 
the  following:  tenders  : — 

Two  8  ton  electric  jib  cranes  for  State  Brickworks,  Homebush  Bay. 

W.  A.  HodkiDBon £612 

MuirANeil  1,06J 

Gordon  Marr  it  Sons 1,120 

Baboock  ^-  Wilcox,  Ltd 1,296 

— Tenders, 

Blackpool. — The  Corporation  has  accepted  the  tender 
ot  Messrs.  James  Eaves  &  Co.,  of  £355  for  a  new  underground 
transformer  chamber  opposite  the  Hippodrome. 

Delabole  {\.  Cornwall). — Contracts  for  the  g:enerating 

plant,  battery,  overhead  mains,  street  ligfhtins:  and  private  wiring 
have  been  secured  by  Messrs.  W.  G.  Heath  .t  Co.,  ot  Plymouth. 

East  Ham.— The  tenders  of  T.  Moy,  Ltd.,  and  E.  and  A. 
Shadrack  have  been  accepted  by  theT.C.  for  the  supply  to  the  elec- 
tricity department  of  100  tons  of  Kirkley  nutty  slack,  at  153.  6d. 
per  ton,  and  100  tons  of  Cadley  Hill  nutty  slack,  at  16s.  3d.  per  ton 
respectively. 

Favershaiii.— The  T.C.  has  accepted  the  tender  of  Mrs. 
Davis,  of  Faversham.  for  (i  illyceidrim  washed  anthracite  coal  for 
the  Electricity  Works,  at  £1  lis.  per  ton. 

FraDce. — The  French  Post  and  Telegraph  Authorities, 
in  Paris,  have  just  placed  a  contract  with  Mpssrs.  Geoffrey  .t  Delore, 
of  Clichy  (Seine)  for  the  supply  of  300  km.  of  rubber  and  fire-proof 
cotton-covered  copper  wire,  and  with  La  Socicto  Industrielle  des 
Telephones,  of  Pafi.",  for  200  kilometres  ditto. ;  the  price  ranging 
from  £3  Kis.  to  £4  Ss.  per  kilometre. 

•  Glasgow.— The  T.C.'s  Sub-Committee  on  Tramways, 
Works  and  Stores  has  recommended  acceptance  of  the  following 
tenders  : — 

Cast-steel  pipe  connections. — Babcoeb  &  Wilcox,  Ltd. 

Cast-iron  pipe  connections  —Macfarlane,  Strang  &  Co.,  Ltd. 

Slide  valves. — riewrance  A  Co. 

Trolley  feed  cable.— Pt.  Helen's  Cable  Co. 

Rail  anchors.— Carey  Patent  Anchor  Chair  Co. 

Insulated  bolts.— W.  C.  YuilleA  Co  ,  Ltd.  ;  J.  Hally  Craig. 

Traction  lamps.— General  Electric  Co.,  Ltd. 

Double  cotton-covered  copper  wire.— B.I.  and  Helsby  Cables,  Ltd, 

Overhead  crane. — Alex.  Jack  &  Co. 

Tower-wagon  chassis  — Halley's  Industrial  Motors,  Ltd. 

Steelwork.  &c..  Dalhousie  depot.— Redpath,  Brown  &Co.,  Ltd. 

Trolley  wire. — F.  Espir. 

Gravesend. — The  T.C.  has  accepted  the  tender  of  Messrs. 

Cory  &  Co.,  for  coal  for  the  electric  lierht  works  for  a  period  of  four 
years  and  nine  months  as  follows  : — Nixon's  Navigation  Screenings, 
17s.  6d.  per  ton  delivered,  subject  to  market  fluctuations,  the 
quantity  in  any  one  year  not  to  exceed  4,000  tons. 

Hereford. — The  T.C.  has  accepted  the  tender  of  Messrs. 
Cory  &  Sons,  Ltd.,  for  the  supply  of  2.500  tons  of  best  Cannock 
rough  small  coal  for  the  electricity  works. 

Leicester. — The  T.C,  on  November  21st,  accepted  the 

following  tenders  in  connection  with  the  tramway  undertaking  : 

United  Electric  Car  Co.,  Ltd.— 12  top  covers  for  cars,  £101  each. 

Walter  Scoit,  Ltd.— Steel  rp.ils  (180  tons)  and  fishplates  (6  tons),  £1,273. 

T.  Wragg  &  Sons,  Ltd.— Single-way  stoneware  conduits,  i  in.    diameter 

(2,800  yd.),  £1,%. 
Bayliss,  Jones  &  Bayliss,  Ltd.— 1,000  steel  tie  bars  in  three  lengths,  £79. 
Ibbotson  Bros.  &  Co.,  Ltd.— Bolts,  nuts  and  washers  (6  tons),  £ltl. 

London. — L.C.C. — The  Stores  and  Contracts  Committee 
has  placed  a  contract  for  steel  conduits  and  fittings  for  electric 
wiring,  for  the  year  1914,  with  Brotherton  Tubes  and  Conduits, 
Ltd.  Thirteen  firms  were  invited  to  tender.  Contracts  for  engine 
packing  and  asbestos  goods  have  been  placed  with  the  following: — 
R.  Beldam,  J.  W.  Roberts,  Ltd.,  A.  Terry  &  Cfi.,  Thermofelt,  Ltd., 
and  Ward  &  Davidson,  Woods,  Sons  &  Co.,  J.  Wotherspoon  t^  Sons. 

The  Highways  Committee  has  accepted  the  tender  of  Messrs. 
Hardy  &  Padmore,  at  £240,  for  36  each  cast-iron  feeder  pillar  bases 
and  cases,  and  that  of  Mr.  J.  Billingham,  at  £199,  for  12  tons  of 
standard  flanged  tread  plate. 

Hammersmith. — In  response  to  its  invitation  of  tenders  for  arc 
lamps  for  hiring  out,  the  Electricity  Committee  received  14  tenders, 
which  will  be  reported  upon  later. 

Stoke  Newington. — The  B.C.  has  accepted  the  tender  of  the 
British  Thomson-Houston  Co.,  Ltd.,  for  meters  of  assorted  sizes  for 
two  years. 

L.  it  S.  Western  Railway. — Messrs.  Scholey  &  Co., 

Ltd.,  have  received  from  the  British  Westinghouse  Co.  an  order 
for  their  special  tool-ateel  gears  and  pinions  for  the  whole  of  the 
equipments  required  in  the  electrification  of  the  suburban  lines  of 
this  railway.  We  are  informed  that  this  constitutesithe  largest 
single  order  ever  placed  in  this  country  for  gearsiandlpinione. 


Itotlierhani. — The  Corporation  E.L.  and  Tramways 
Department  has  placed  a  repeat  order  with  Messrs.  E.  Bennisik  Co., 
Ltd.,  for  two  of  their  machine-stokers  and  self-cleaning  com- 
pressed-air furnaces  for  a  Lancashire  boiler. 


FORTHCOMING    EVENTS. 


Junior  Institution  of  Engineers.— Friday,  November  28th.  At  39,  Victoria 
Street.    Paper  on  "  Patent  Protection,"  by  Mr.  A.  Abbey. 

Greenock  Electrical  Society.— Friday,  November  28th.  At  7,45  p  m.  At 
Temperance  Institute,  West  Stewart  Street.  "  Hteam  Turbines,"  by 
Mr.  J.  H.  Parker  ;  "  The  Entz  Reversible  Boos'er,"  by  Mr.  P.  Kerr. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders  (Graduates' 
Section).— Friday,  November  28th.  At  7.30  p.m.  At  Westgate  Asbembly 
Kooms,  Newcastle-up.n-Tyne.    Conversazione. 

Physical  Society  of  London.— Friday,  November  28th.  At  5  p.m.  At 
Imperial  College  of  Boitnre.  Papers  by  Prof.  H.  L.  Callendar,  Mr.  F.  J, 
Harlow  and  Prof.  J.  A.  Fleming,  Also  an  exhibition  of  a  double-fibre  string 
galvanometer,  by  Mr.  W,  Apthorpe, 

Manchester  Association  of  Engineers.— Saturday,  November  29th.  At 
Grand  Hotel,  Ayr,i)un  ritreet.  Paper  on  "  Pattern-making  Department  in 
an  Engineering  Works,"  by  Mr.  T.  Roberts. 

Institution  of  Electrical  Engineers  (Western  Section).— Monday,  Decern- 
b»r  Ist.  At4.3upm.  At  South  Wales  Institute  of  Engineers,  Cardiff- 
Paper  on  "The  Characteristics  of  Insulation  Resistance,"  by  Mr.  8. 
Evershed, 

Society  of  Engineers.— Monday,  December  Ist.  At  7.30  p.m.  At  Institu- 
ti  )n  of  Electrical  Engineers,  Victoria  Embankment,  W.C.  Paper  on 
"The  Corrosion  and  Rusting  of  Iron,"  by  Mr.  E.  K,  Rideal, 

North  of  England  Institute   of  Mining  and   Mechanical   Engineers.— 

Monday,   Dacember  1st.    At  8  p.m.     At  Cbemioal   Theatre,  Armstrong 
College.    Fourth  Lecture  on  "  Utilisation  of  Fuel,"  by  Prof.  J.  W.  Cobb. 

Royal  Society  of  Arts.— Monday,  December  1st.  At  8  p.m.  At  John 
Street,  Adelphi.  Cantor  Lecture  on  "  The  Measurement  of  Stresses 
in  Materials  and  Structures,"  by  Prof.  E.  G.  Coker. 

Hontgen  Society.— Tuesday,  December  2Qd,  At  8,1.5p.m.  At  Institution  of 
Jiiiectncal  Kogineers,  Victoria  Embankment,  W.C.  Papers  on  "  Steriliaa- 
tionof  Milk  by  Electrifled  Gas,"  by  Dr.  Hampaon,  Prof.  W.  G.^Duffleld 
and  Mr.  T.  Murray.  On  "Some  New  Radium-emanation  Applfoators," 
by  Mr.  0.  E.  S.  Phillips. 

Institution  of  Electrical  Engineers  (Manchester  Local  Section).— Tues- 
day, December  2nd.  At  7  3iJ  p  m.  At  the  University  (Physical  Lab.). 
Paper  on  "The  Characteristics  of  Insulation  Resistance,"  by  Mr.  8. 
Evershed. 

Institution  of  Civil  Engineers.— Tuesday,  December  2nd.  At  8  p.m. 
At  Great  George  dtreel,  S.W.     Ordinary  meeting. 

Friday,  December  5tb.   At  8  p.m.    Students' meeting.    Paper  on  "The 
Liverpool  St.  Extension  of  the  Central  London  Railway,"  by  Mr.  H.  V.  HutC. 

Institution  of  Civil  Engineers  of  Ireland.— Wednesday,  December  Srd. 
At  8  p.m.     At  Dublin.    Ordinary  meeting, 

Dynamicables.— Wednesd^,  December  3rd.    At  the  Trocadero.    Dinner. 

Institution  of  Electrical  Engineers.— Thursday,  December  4th.  At 
8  p.m.  At  Victoiia  Embankment,  W.C.  Address  on  "  Electricity  Supply, 
in  Large  Cities,"  by  Dr.  G.  Klingenberg. 

Chemical  Society.— Thursday,  December  4th.  At  8.30  p.m.  At  Burlington 
House,  Piccadilly,  W.     Ocdinary  scientific  meeting. 

Faraday  House  Old  Students'  Association.— Friday,  December  5th,  At 
7.30  p  m.    At  Uolbjrn  Restaurant.     Annual  smoking  concert. 

Institution  of  Mechanical  Engineers.— Friday,  December  5th,  At  8  p.m. 
At  storey's  Gate,  S.vV.  "Thomas  Hawksley  "  Lecture  on  "  Water  as  a 
Michanical  Agent,"  by  Mr.  E.  B.  Ellington, 

Junior  Institution  of  Engineers.— Friday,  December  5th.  At  8  p.m.  At 
lustiiution  of  Electrical  Eugineers,  Victoria  Embankment,  W.C.  Presi- 
dential Address,  by  Sir  Boverton  Redwood,  Bart. 

Manchester  Association  of  Engineers.— Friday,  December  5th.  At  Whit- 
worth  Institute,  Whitworth  Park.     Conversazione, 

Salford  Technical  and  Engineering  Association.— Saturday,  December  6th. 
Visit  to  Saltord  Electricity  Works.  At  7  p.m.  At  Royal  Technical  Insti- 
tute.   Annual  Meeting. 


THE    ELECTRICAL    ENGINEERS 

(LONDON    DIVISION). 


Oommandlng  0£Soer— Lieut. -Ool,  H,  M,  Leat, 

The  following  orders  have  been  ifsned  for  the  current  week  ; — 

Monday,      December      1st.— "A"     Company.       Technical     instruction, 

7  p.m.  to  10  p.m. 
Tuesday,  December  2nd.—"  B  "  Company.    Ditto. 
Wednesday,  December  3rd.— Recruits  only.    Infantry  drill  and  technical 

instruction,  7  p.m.  to  10  p.m. 
Thursday,  December  4th.— "C"  Company.    Technical  instruction,  7  p.m. 

to  10  p.m. 
Friday,    December   5th. — "D"   Company.      Technical    instruction,    7.30 

to  !)  80  p.m.     Special  class  on  Crossley  engine,  7  p.m. 
Saturday,     December     0th.  —  Headquarters     will     be    opened     for     the 

transaction  of  regimental  business  from  10  a.m.  till  12  noon. 

(Signed)       B.  Uoli  White,  Capt.  R.E.,  Adjutant. 

For  Oflacer  oommanding  L.E.E, 
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NOTES. 


Australian  Electricians'  Waives. — Many  of  our  readers 

will  be  interested  in  the  rates  which  two  recent  awards  by  Mr. 
Newbery  have  made  compulsory  in  the  State  of  New  Sooth  Wales. 
Onf:  award  deals  with  the  employes  of  the  Sydney  City  Council,  the 
other  affects  the  general  public.  The  awards  are  to  remain  binding 
for  a  term  of  three  years,  and  have  many  identical  clauses. 

For  Council  employes  the  minimum  rates  are  to  be  ;  — 

Electrical  fitters  and  instrument  mukers,  123.  per  day. 

Electrical  mechanics,  consumers'  attendants,  electrical  mechanics 
on  overhead  work,  and  meter  fixers,  10s.  Sd,  per  day. 

Cable  jointers,  12.-!.  6d.  per  day. 

Arc  lamp  trimmers,  9s.  6d.  per  day. 

Motor  inspectors,  lis.  2d.  per  day. 

Mechanics  employed  on  motor  breakdown  staff,  lis.  8d.  per  day. 

Meter  testers  and  repairers  and  arc  lamp  testers,  lie.  8d.  per  day. 

Shift  electricians  at  eub-stations,  I'Js.  2d.  per  day  ;  assistant 
shift  electricians,  98.  Hd.  per  day  ;  senior  shift  electricians,  14s.  per 
day. 

Switchboard  attendant  at  power  house,  9s.  per  day  for  first  12 
months  ;  lOs.  per  day  afterwards  if  over  21  years. 

Principal  battery  fitter  at  Town  Hall,  I'.is.  8d.  per  day. 

For  employment  outside  the  City_Council  the  minimum  rates  of 
waeres  are : — 

Shift  electricians,  Is.  6d,  per  hour. 

Installation  electricians.  Is.  Gd.  per  hour. 

Electrical  fitters,  Is.  6d.  per  hour. 

Instrument  makers  and  fitters,  Is.  .")d.  per  hour, 

Battery  fitters.  Is.  6d.  per  hour. 

Electrical  mechanics.  Is.  4d.  per  hour, 

L'nemen,  Is.  2d.  per  hour. 

Cable  jointers,  Is.  (id.  per  hour. 

Arc  lamp  trimmers,  Is.  Id.  per  hour. 

Leading:  hands  are  to  be  paid  Is.  6d.  per  day  over  the  above  rates. 

Electricians  in  charge  of  installations  are  to  be  paid  not  less 
than  138.  per  day  when  the  capacity  of  the  plant  is  less  than 
7")  KW.,  and  not  less  than  los.  per  day  when  it  is  over  that 
amount. 

The  minimum  weekly  rates  for  apprentices,  both  for  Council  and 
general  work,  are  to  be: — First  year  78.  6d.,  second  year  12s.  6d., 
third  year  178.  6d.,  fourth  year  259.,  fifth  year  ;55s.  The  standard 
hours  to  be  48  per  week.  Overtime,  time  and  a  half  till  midnight, 
double  time  after  that  period. 

Living  allowances  at  the  rate  of  6s.  per  day  to  be  paid  on  the 
first  two  days,  and  53.  per  day  for  the  following  days,  after  that  at 
the  rate  of  2o8.  per  week. 

Preference  of  employment,  other  things  being  equal,  is  to  be 
given  to  members  of  the  Electrical  Trades  Employes'  Union. 

The  awards  contain  a  number  of  definitions  as  to  the  duties  of 
the  various  grades,  and  a  number  of  other  regulations  as  to 
suburban  and  emergency  work,  employment  on  Sundays  and 
holidays. 

The  rates  are  in  all  cases  an  advance  on  those  at  present  paid,  and 
are  such  that  workers  in  this  country  cannot  but  regard  them  with 
interest.  It  must,  however,  be  remembered  that  the  cost  of  living 
is  much  higher  in  Sydney  than  in  this  country,  and  that  when  the 
margin  between  the  week's  wages  and  the  necessary  expenses  of 
the  home  is  considered  in  the  two  cases,  the  balance  in  favour  of 
Australia  is  not  so  great  as  might  be  inferred  at  first  sight. 

Power  Conditions  in  JVorth-West   U.S.  4. — Up  to 

1910,  the  rapidly  increasing  demand  for  power  in  the  Pacific  North- 
West  districts  taxed  the  resources  of  electric  supply  companies  in 
that  region  to  the  utmost,  but  recently  the  demand  has  slackened, 
so  that  all  the  operating  companies  have  an  excess  capacity  ranging 
from  a  few  thousand  kilowatts  to  a  considerably  greater  amount. 
Unless  industrial  developments  absorb  this  excess,  it  will  be  some 
years  before  the  construction  of  new  power  plants  will  be 
warranted.  Supply  rates  all  over  the  country  have  decreased  con- 
stantly, in  many  cases  to  35  per  cent,  or  50  per  cent,  of  their  value 
a  few  years  ago.  At  present  the  rates  in  the  North-West  compare 
favourably  with  those  in  any  part  of  the  States. 

Streams  on  the  west  side  of  the  Cascade  Mountains  in  Washing- 
ton and  Oregon  have  a  rapid  fall  and  abundant  and  comparatively 
well  regulated  water.  Storage  capacity  is,  however,  needed  to 
maintain  operation  during  February  and  September  or  October. 
The  prevailing  public  opinion  is  that  these  streams  could  easily  be 
harnessed  and  made  to  yield  enormous  revenues.  In  the  IJ/ec- 
trical  Boriew  and  Weatern  Electrician,  Mr.  W.  E.  Herring  points  out 
the  constructional  difficulties  and  costs  involved.  Transport 
difficulties  are  great,  transmission  lines  must  be  very  long,  and 
steel  tower  lines  involve  constructional  difficulties.  Local  timber 
is  rarely  useful  for  poles,  but  a  wide  belt  of  trees,  averaging 
l.">0  ft.  in  height  and  often  attaining  2.")0  ft.,  must  be  felled.  The 
average  cost  of  a  h.t.  line  in  heavily  timbered  country  is  £800 or 
more  per  mile  according  as  wooden  poles  or  steel  towers  are  used, 
A  city  distributing  scheme  costs  from  £1,500  per  mile  where 
wooden  poles  are  used  to  £8,000  per  mile  using  underground  ducts. 
Auxiliary  plant  and  equipment  designed  to  enhance  security  of 
supply  absorbs  much  capital.  Natural  causes  of  interruption  are 
many,  and  the  repair  of  damage  (apart  from  incidental  losses)  is 
costly.  The  Seattle  supply  company  has  £54,000  invested  in 
storage  cells  which  will  carry  full  load  for  25  minutes  only.  Only 
about  50  per  cent,  of  the  horse-power  available  at  the  stream  or 
70  per  cent,  of  the  power  generated  reaches  the  consumer.  The 
initial  cost  of  a  complete  hydro-electric  development  is  from  two 
to  four  times  that  of  a  steam  plant  of  equal  capacity. 


The  Paget  Sound  Co.  Rupplieo  from  Taccms  North  to  the  Britiah 
Columbia  line  from  foar  water  and  nix  «team  pUntfl  totalling 
105,110  rated  H.i'.  (76,0<X)  Hi',  in  one  wat<?r  plant)  Ripply  in 
the  remainder  of  the  wentern  p<jrtion  of  ^'  .on  \» 

by  the  following  undertakingH  : — Oregon  ..  _ ^^ ...   ...  ^  ,:-i".ion  : 

one  water,  two  steam  statiomj  ;  total,  3.090  H.P.  (8>57  u  P. 
hydraulic).  Portland  Co :  Three  water,  "even  iteam  8t*tiona : 
total,  81,270  H.P.  (55,310  H  P.  hydraulic).  Oreifon  Co.  ■  One  water, 
two  steam  stations;  total,  .-w;20  h.p.  (OOG  u.p.    r       -  '      .'• 

fornia-Oregon   Co.  :  Two   water   statiins  ;    total  .    e 

new  N.W.  Electric  Cj.  has  a  16,0(X)  h.p.  hydro-electric  plant  at 
Washington  and  a  5,000- h  p.  steam  station  under  con«tractioD  in 
Portland.  A  number  of  developinenti-,  admirable  in  every  other 
respect,  have  not  been  carefully  invetstigated,  becaQ.><e  no  market 
exists  for  the  output  of  whioh  they  are  capable.  Under  present 
conditions,  it  will  be  years  before  these  developmenta  can  be 
exploited.  One  company,  at  least,  has  instituted  an  aggreMire 
campaign  t^  increase  industrial  activity  in  ita  district.  Aa  an 
inducement,  rates  less  than  £4  38.  per  H.p.-year  have  been  qaot«d 
to  large  power  users  for  24hour  supply.  The  power  cost  of  mann- 
facturiiig  per  month,  aasnniing  uee  of  lOC  h.p.,  1m  hours  per  day 
at  75  per  cent,  load  factor  is,  in  : — Boston,  £194  ;  Philadelphia, 
£17:i  ;  New  York,  £114  ;  Chicago,  £1:50;  Cleveland,  £115  ;  Pitts- 
burg, £86  ;  Buffalo,  £38  ;  Seattle  and  vicinity,  £31  to  £77  ; 
Niagara,  £29. 

There  are  unlimited  power  possibilities  on  streams  in  Washington 
and  Oregon,  but  until  the  country  is  more  densely  populated  and 
until  industrial  activity  is  greater,  there  will  be  no  such  develop- 
ment of  these  streams  as  has  occurred  in  other  parts  of  the  .States, 
Low-head  developments,  the  rule  rather  than  the  exception  in  the 
Eastern  States,  are  non-existent  in  the  North- West. 

The    Largest    Aerial    Cableway  in  the   World.— 

The  Electrical  Beview  and  Wctem  I.lectrician  states  that  plans 
are  being  completed  for  an  electrically  operated  75-mile  cableway 
to  give  access  to  the  Vale  of  Kashmir  from  the  plains  of  the 
Punjab  in  Northern  India.  The  longest  cableway  at  present  work- 
ing is  in  Argentina  and  is  22  miles  long. 

The  ruggedness  of  the  mountainous  district,  the  treacherous 
character  of  the  frequent  landslides  after  heavy  rains,  and  the 
falling  of  heavy  boulders,  make  the  construction  of  ,an  ordinary 
railway  impracticable. 

Two  separate  ways  will  be  set  up.  side  by  side,  aSout  9  ft.  apart, 
and  will  permit  of  uninterrupted  transport  of  freight  on  incoming 
and  outgoing  lines.  The  cable  will  be  about  15  in.  in  diameter, 
and  arranged  in  5  mile  sections,  A  system  of  springs,  thoroughly 
anchored  and  with  heavy  counterweights  will  be  employed  to  take 
up  expansion  and  contraction  due  to  heat  and  cold.  The  spans 
will  be  about  2,400  ft.  each,  with  a  fixed  cable  upheld  by  iron  pillars 
and  lattice  work  towers,  some  of  which  will  be  100  ft.  high.  In 
some  cases  the  spans  are  across  canyons  1,200  ft.  deep.  The  cars 
will  be  of  steel,  and  each  capable  of  holding  from  :)3o  to  45m  lb. 
of  freight.  The  transfer  of  the  cars  from  one  section  to  another 
will  be  automatically  done  by  revolving  drums,  which  will  affect 
release  of  the  cars  and  renewal  gripping  to  the  hauling  ropes  of 
the  next  section.  The  system  will  be  electrically  operated  from  a 
hydro-electric  station  near  the  town  of  Rampore. 

The  estimated  cost  will  be  about  £300,000,  and  the  inception  of 
the  scheme  is  due  to  a  Canadian  military  engineer  temporarily  in 
the  service  of  the  Kashmir  Government. 

"  The  Voysey  iLherltanre." — Once  again  the  Elec- 
trical Trades  Benevolent  Institution  is  indebted  to  the  Garrick 
Dramatic  Society  for  an  excellent  entertainment  and  for  financial 
benefit  to  its  funds,  the  exact  extent  of  which  we  hope  to  announce 
in  due  course.  So  far  as  the  Dramatic  Society  is  concerned,  the  per- 
formance at  the  Court  Theatre  wa-:  all  that  could  be  desired,  but  aa 
might  be  anticipated  from  what  we  said  in  our  last  issue,  the  elec- 
trical support  was  not  so  good  as  last  year.  Mr.  Duddell,  president 
of  the  I.E.E.,  ,7as  present,  and  among  others  from  the  manufacturing 
and  other  sections  of  the  industry  who  put  in  an  appearance  were 
Mr.  H.  Hirst.  Mr.  E.  L.  Bvng,  Mr.  H.  H.  Berry,  Mr.  F.  H.  Nalder, 
Mr.  Rawlings  and  Mr.  F.  J.  Walker.  An  electrical  man  might 
have  expected  in  looking  round  the  building  to  see  many  more 
familiar  faces,  and  so  he  would  have. done  but  for  the  fact  that  a 
number  of  prominent  men  who  had  purchased  tickets  with  the 
object  of  assisting  to  ensure  the  success  of  the  evening  were 
unable  to  occupy  their  seats.  There  is  nothing  so  inspiring  to 
actors,  and  especially  to  a  society  of  amateurs,  as  a  full  house  :  on 
another  such  occasion  no  doubt  purchasers  will  be  able  to  think  of 
this  in  advance  and  suitably  dispose  of  tickets  that  tL.^y  cannot 
personally  use. 

Electrochemical  Works  in  Sweden. — A  big  factory 

has  just  been  completed  near  Johannesburg,  in  Sweden,  for  the 
manufacture  of  carbide  of  calcium  and  nitrate  of  calcium  by  the 
carbon  improved  process.  The  novelty  of  this  method  consists  in 
the  addition  of  a  little  carbide  spar  to  improve  the  qualify  of  the 
product.  Four  400- KW.  A.c.  furnaces  are  installed  for  the  manu- 
facture of  carbide  of  calcium,  and  six  2,t'>6(>-KW.  three-phase 
furnaces  for  the  nitrate.  The  power  house  has  a  capacity  of 
15,600  KW.  The  entire  hydro-electric  installation  has  cost 
.^;250,000,  of  which  the  electric  equipment  stands  for  £42,i>00.  the 
transmission  lines  .-£108,000,  and  the  canals  and  dams  £50,400. — 
Journal  du  Four  Elect rique. 

Football. — On  Saturday  last  the  teams  of  Cunningham, 
Ltd.,  and  Electrical  Installations,  Ltd.,  second  eleven,  met  on  the 
former's  ground,  the  game  resulting  in  the  defeat  of  the  visitors 
by  six  to  nil. 
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London  Electric  Supply  Companies  and  the  Pur- 
chase Date. — With  reference  to  our  note  of  last  week  concerning 
the  application  to  Parliament  by  the  County  of  London  Electric 
Supply  Co.,  Ltd  ,  for  powers  to  postpone  the  date  of  purchase,  the 
notice  of  the  company  appeared  in  the  lAUidon  (imetto  for 
November  25tb.  The  application  is  intended  to  be  made  by,  or  on 
behalf  of,  the  County  Council  either  alone  or  in  conjunction  with 
any  one  or  more  of  the  other  London  electrio  supply  companies  for 
leave  to  bringr  in  a  Bill  for  the  following:  purposes: — 

To  enable  the  County  Co.  and  any  other  or  others  of  the  London 
Electric  Supply  Companies  respectively,  and  any  one  or  more  of 
euch  companies  on  the  one  hand  and  the  London  County  Council 
on  the  other  hand  to  enter  into  and  carry  into  efifect  apreements 
for  the  postponement  of  the  date  at  which  the  Council  may  pro- 
ceed to  purchase  the  undertakintrs  or  parts  of  the  undertakings  of 
the  London  Electric  Supply  Companies  or  any  of  them,  and  for  a 
variation  of  the  terms  and  conditions  under  which  such  under- 
takings or  any  of  them  are  purchaeeable,  and  making  new  pro- 
visions with  regard  thereto,  including  any  extension  of  powers  of 
parohase  in  reference  to  generating  stations  or  portions  of  under- 
takings outside  the  county  of  London,  and  to  provide  for  the 
validity  of  any  such  agreement,  notwithstanding  that  the  same 
may  restrict  the  right  of  the  Council  under  or  may  be  inconsistent 
with  or  contrary  to  the  provisions  of  Sec.  2S  of  the  London 
Electric  Supply  Act,  l!i08.  or  any  other  provisions  of  that  Act  or 
any  other  Act.  and  whether  affecting  the  company  or  companies 
parties  to  such  agreement  or  any  other  or  others  of  the  London 
Electric  Supply  Companies  not  parties  to  such  agreement. 

To  sanction  and  confirm  and  make  binding  any  agreement  or 
agreements  already  made,  or  which  may  hereafter  be  made,  between 
the  County  Co.  and  any  other  or  others  of  the  London  electric 
supply  companies,  or  any  one  or  more  of  them,  on  the  one  hand, 
and  the  Council  on  the  other  hand,  for  any  of  the  purposes  referred 
to  in  this  notice. 

The  Bill  may  make  provision  for  the  postponement  of  the  date 
at  which  the  Council  may  proceed  to  purchase  the  undertaking  of 
the  County  Co.  and  the  undertakings  of  the  other  London  electric 
supply  companies  respectively,  and  for  the  alteration  or  amend- 
ment of  the  terms  and  conditions  under  which  such  undertakings 
or  parts  of  undertakings  respectively,  or  any  one  or  more  of  them, 
may  be  purchased,  and  make  new  and  extended  provisions  in 
reference  thereto,  including  any  extension  of  powers  in  regard  to 
purchase  by  the  Council  of  generating  stations  and  portions  of 
undertakings  outside  the  county  of  London. 

There  was  some  discussion  on  the  matter  at  Tuesdays  meeting  of 
the  Council.  Major  Levita  asked  for  information,  and  in  reply  Mr. 
G.  H.  Hume,  speaking  for  the  London  Electricity  Supply  Com- 
mittee, said  that  they  could  do  nothing  until  the  Bill  was  deposited 
in  December.  Their  officers  would  then  report.  The  Committee 
was  not  aware  of  what  lay  behind  the  notice. 

Late  Lfg:al. — The  Oskam  La:mp  AVorks,  Lt]>. 
Judgment  against  Oro  Light  Co.— In  the  Chancery  Division, 
before  Mr.  Justice  Astbury,  on  Wednesday,  November  2(jth, 
Mr.  J.  H.  Gray,  on  behalf  of  the  plaintiffs,  in  the  action  of  the 
Osram  Lamp  Works,  Ltd.,  r,  the  Oro  Light  and  General  Supply  Co., 
Ltd.,  moved  for  judgment  in  default  of  defence.  He  said  a  defence 
was  delivered,  but  was  afterwards  withdrawn.  The  action  was  for 
infringement  of  two  patents. 

His  Lordship  :  Are  these  old  friends  .' 

Mr.  Gray  :  Yes.  Counsel  pointed  out  that  the  minutes  of  judg- 
ment were  in  the  usual  form.  They  provided  for  an  injunction, 
delivering  up  or  destruction,  and  for  an  inquiry  as  to  damage-". 

His  Lordship  ;  Under  what  circumstances  did  they  withdraw 
their  defence  ? 

Mr.  Gray  said  he  did  not  know  ;  he  only  knew  there  waa  an 
application  to  withdraw  it.  The  defendants  asked  for  leave  on 
November  10th,  they  got  leave  on  the  12th,  and  the  defence  was 
withdrawn  on  the  1  .oth. 

His  Lordship  gave  judgment  in  the  usual  form. 

Attack  on  a  Sub-Station.— During  the  meeting  of 

Trade  Unionists  at  the  Albert  Hall,  London,  on  Wednesday  last 
week,  a  large  number  of  "tudents  made  an  attack  on  the  sub-station 
of  the  Kensington  and  Knightsbridge  Electric  Light  Co.,  which  is 
situated  at  the  rear  of  the  Hall,  with  a  view  to  extinguishing  the 
lights  in  the  Hall,  and  throwing  the  meeting  into  confusion. 
Telephones,  electric  lamps,  switchgear,  &c.,  were  broken  by  the 
mob,  which  broke  down  the  gates  and  rushed  into  the  station,  but 
the  lights  were  not  affected.  Two  of  the  marauders — Angus 
McCallum  and  G.  W.  Elkington — were  captured,  and  were  charged 
next  day  ;  they  were  remanded  on  bail. 

Appointments  Vacant, — Senior  and  junior  draughts- 
men for  Birmingham  electric  supply  department  (senior  £130  to 
£160,  junior  £80  to  £130).  Switchboard  attendant,  for  Ports- 
mouth Corporation  (30s.).  Particulars  are  given  in  our  adver- 
tisement pages. 

Engineering  Trade  Conference.— The /'wancif/7  Times 

states  that  a  conference  was  held  last  week  at  Caxton  Hall, 
between  the  Engineering  Employers'  Federation  and  representa- 
tives of  unions  concerned  in  the  trade,  when  a  demand  was  put 
forward  by  representatives  of  the  unions  for  a  48-hour  week.  The 
matter  was  considered  and  the  employers  promised  to  communicate 
the  matter  to  the  companies  connected  with  the  Federation. 

L.G.B.    and    Electrical  Tublicity   Expenditure.— 

The  Associated  Municipal  Electrical  Engineers  (Greater  London) 
have  been  in  communication  .vith  the  L.G.B.  regarding  the  legality 
of  expenditure  on  publicity  and  advertising  matters  in  connection 
TTlth     municipal  electrical    nncfertakiiigs.      The    letter   to     the 


President  of  the  L.G.B.,  amongst  other  things,  pointed  out  that 
"  According  to  the  reports  in  the  Press,  he  was  good  enough  to 
state  when  he  recently  received  a  deputation  from  the  British 
Commercial  Gas  Association,  that  he  was  in  full  sympathy  with 
the  objects  of  the  Association,  and  considered  money  spent  in 
support  of  its  work  would  be  money  wisely  spent  by  gas  under- 
takings, and  that  if  the  money  so  spent  were  described  as  pay- 
ment for  '  goods  supplied  and  services  rendered ' — the  goods 
supplied  being  the  '  Bulletin,'  the  advertisements  inserted  by  the 
Association  in  papers  having  a  national  circulation,  and  the 
samples  of  literature  sent  by  the  Association  to  its  subscribers — 
such  payments  would  not  be  made  the  subject  of  a  surcharge  by 
the  Local  (Jovernment  Board."  The  letter,  in  conclusion,  asked 
whether  his  opinion  applied  equally  in  the  case  of  municipal 
electrical  undertakings. 

In  reply,  the  L.G.B.  draws  attention  to  a  paragraph  in  its  letter 
to  the  President  of  the  British  Commercial  Gas  Association, 
mentioning  that  the  views  there  expressed  as  to  the  purchase  of 
literature,  is  applicable  to  municipal  electrical  undertakings. 

The  paragraph  referred  to  runs  as  follows  : — "  I  am  to  add, 
however,  that  the  Board  have  been  advised  by  the  Law  Officers  of 
the  Crown  that  publications  containing  information  so  immedi- 
ately connected  with  the  discharge  by  a  local  authority  of  their 
duties,  as  to  be  likely  to  enable  them  to  discharge  those  duties  more 
efficiently,  might  legal'y  be  purchased  by  the  local  authority. 
The  question  of  the  legality  and  reasonableness  of  expenditure 
incurred  in  the  purchase  of  the  publications  would,  in  the  case  of 
a  local  authority  whose  accounts  are  subject  to  audit  by  a  district 
auditor,  be  one  for  consideration  in  the  first  instance  by  the  auditor 
at  the  audit." 

Meeting  of  Creditors. — A  meeting  of  the  creditors  of 

John  Samuel  Richardson,  electrician,  29,  Frodsham  Street,  Mar- 
fleet,  Hull,  was  held  at  the  office  of  the  Hull  Official  Receiver  on 
Tuesday.  Debtor's  liabilities  amounted  to  £95,  and  his  deficiency 
was  estimated  at  £81.  He  attributed  his  failure  to  the  law  costs 
in  an  unsuccessful  action  brought  by  him  for  damages  for  personal 
injuries  received.  His  affairs  were  left  in  the  hands  of  the  Official 
Receiver. 

A  Mancbester  Statf  Dinner. — The  first  staff  dinner 

of  the  electrical  department  of  the  Calico  Printers'  Association, 
Manchester,  was  held  in  the  Albion  Hotel,  on  Saturday,  the  22nd 
inst.  110  covers  were  laid,  and  amongst  thofe  present  were 
representatives  of  the  Manchester  and  Rawtenstall  electricity 
departments  and  leading  electrical  manufacturers  in  the  city. 
The  chief  electrical  engineer  of  the  company,  Mr.  W.  Cotsworth, 
presided,  and  he  was  supported  by  Mr.  C.  Roberts,  director. 
Apologies  for  non-attendance  were  read  from  Messrs.  S.  L.  Pearce 
(Manchester  Corporation),  C.  D.  Taite  (Lancashire  Electric  Power 
Co.),  R.  Blackmore  (Stalybridge  Corporation),  and  others.  After 
dinner  an  enjoyable  vocal  and  instrumental  concert  followed. 
Madame  Ethel  Nicholson  gave  excellent  renderings  on  the  violin, 
Mr.  J.  Ridgway  on  the  flute  and  piccolo,  and  there  were  many 
humorous  gongs  by  members  of  the  staff,  together  with  some 
amusing  lightning  sketches.  The  chairman,  Mr.  W.  Cotsworth, 
proposed  "  Success  and  Prosperity  to  the  Calico  Printers'  Associa- 
tion," to  which  Mr.  Roberts  responded.  Mr.  F.  H.  Whysall, 
Manchester  Corporation  electricity  department,  as  representing 
the  guests,  proposed  "  The  Chairman."  Not  the  least  interesting 
of  the  speeches  during  the  evening  was  an  account  of  how  electric 
lighting  was  first  introduced  into  one  of  the  company's  works  34 
years  ago.  The  dynamo  was  driven  by  an  engine  nearly  90  years 
old.  A  pleasant  evening  ended  by  the  singing  of  "  Auld  Lang 
Syne  "  and  the  National  Anthem. 

Institution  Notes. — The  Post  Office  Teleoraph 
AND  Telephone  Society  of  London. — At  the  second  meeting 
of  the  session  an  address  was  given  by  Mr.  John  Newlands,  CLE., 
Controller  of  the  Central  Telegraph  Office,  on  "The  Telegraph 
System,  Methods  and  Results." 

The  Wireless  Socjety  of  London.— Nearly  100  members 
attended  a  most  successful  general  meeting  of  the  above  society, 
held  in  the  Westminster  City  School  on  Tuesday  evening  last. 
The  minutes  of  the  inaugural  meeting  having  b^en  approved,  the 
president  (Mr.  Campbell  Swinton)  commented  on  the  rapid  growth 
of  the  society,  the  membership  of  which  had  risen  from  seven  on 
July  .5th,  to  60  on  September  23rd,  and  to  160  at  present ;  many 
country  applications  were  still  pouring  in.  They  had  a  list  of 
vice-presidents  of  which  any  society  might  be  proud.  The  club 
rooms  at  107,  Hatton  Garden,  E.C.,  were  now  available  for  use 
though  not  completed.  Ultimately  a  fine  "wireless"  library 
would  be  established,  classes  and  demonstrations  of  new  systems 
and  apparatus  would  be  arranged,  and  an  elaborate  set  of  apparatus 
was  being  installed  such  as  would  enable  members  to  calibrate 
their  own  instruments  and  perform  other  work,  generally  beyond 
their  reach,  owing  to  lack  of  suitable  apparatus.  Discussing  the 
question  of  licensing  amateurs'  stations,  the  president  said  that  the 
Post  Office  was  now  experiencing  great  difficulty  in  allocating  ranges 
and  wave  lengths  in  such  manner  as  to  avoid  confusion.  Coastal 
and  shipping  traffic  must  be  protected  against  interference,  and  any 
amateur  might  be  sure  that  if  the  range-circle  of  his  pro- 
posed station  included  a  State  or  commercial  station  or  a 
shipping  route,  his  application  would  be  questioned  very 
closely.  Control  over  senders  was  imperative  and  secrecy 
must  be  respected,  hence  only  responsible  persons  should  be 
granted  even  receiving  licences.  The  proposed  tax  on  wireless 
licences  was,  however,  indefensible  if  not  actually  contrary  to  the 
Act  of  1904.  Such  an  imposition  would  lead  to  evasion,  for  time 
signals  could  be  received  by  apparatus  which  a  search  warrant 
would  fail  to  reveal !     The  authorities         •red  help  of  bona- 
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fide  amateurfi,  and  xnembera  must  see  that  present  conceHsionH 
were  not  abused;  cases  of  "wireless  hooliiranism  '  (''//.,  false 
S.0.8.  signals)  must  be  dealt  with  severely.  The  Admiralty  and 
Messrs.  Marconi  trained  larpfe  numbers  of  operators  usinjf  sendini; 
and  receiving  stations  closely  adjacent ;  there  were  no  advantaeres 
but  many  objections  to  havinp  instructional  stations  miles  apart. 
Full  membership  of  the  society  was  now  restricted  to  persons  who 
had  been  engaged  in  wireless  research  or  experimental  work  for 
at  least  two  years  an<Ijor  who  satisfied  the  Committee  that  they 
possessed  the  necessary  qualifications  or  training.  The  authorities 
were  prepared  to  accept  the  endorsement  of  the  society  on  appli- 
cations for  licences.  Maps  would  be  prepared  for  metropolitan 
and  country  areas,  showing  the  location  of  members'  stations  ; 
the  work  of  the  society  would  thus  be  facilitated. 

Mr.  Russell  Clarke  said  it  was  propoeed  to  have  first-class  stan- 
dardised apparatus  in  the  Society's  laboratory,  and  about  £70  worth 
of  apparatus  had  already  been  promised  by  members,  but,  to  avoid 
the  ignominy  and  risk  of  living  on  charity,  to  realise  the  full 
possibilities  of  the  Society  and  to  make  it  self-supporting  and 
fl  jurishing,  the  original  sub <cription  mu^t  be  raised  to  £1  Is.  for 
metropolitan  members  and  Associate  members  ;  lUs.  Ol.  for  country 
and  foreign  members  ;  and  10  <.  Gd.  entrance  fee.  Those  members 
who  had  already  "got  in  on  the  cheap"  might  well  bring  their - 
subscriptions,  in  effect,  up  to  the  new  level  by  donations  to  the 
instrument  fund. 

The  rules  of  the  Society,  including  the  increased  subacription 
rates,  having  been  approved,  the  preMdent  called  upon  Dr.  W.  11. 
Eocles  to  outline  the  repearch  work  initiated  by  the  Radio-Tele- 
graphic (jmmittee  of  the  British  Association,  and  to  indicate  how 
mtnibers  of  the  Society  could  help  in  this  work. 

Dr.  Eocles  said  that  the  Committee  recognised  its  duty  to  be  the 
undertaking  of  work  which  could  not  ba  performed  by  individual 
experiaa^-nters.  Discharges  from  the  atmosphere  in  the  immediate 
neighbourhood  of  a  station  (causing  sparking  in  the  aerial,  or  per- 
mitting a  vacuum  tube  to  be  lighted,  were  called  "statics"  or 
"  atmospherics."  Diaturbances  arriving  from  a  long  distance  were 
termed  "  strays,"  and  the  British  Association  had  decided  to 
investigate  these  natural  electric  waves,  which  travelled  over  a 
large  part  of  the  earth.  About  70  per  cent,  of  strays  received  at 
stations  in  the  North  and  South  of  England  could  be  traced  and 
identified,  but  to  trace  them  to  their  source — perhaps  thousanf^s  of 
miles  away — required  a  world-wide  network  of  observers.  Already 
the  British  Association  was  prepared  to  start  work  with  200  or  300 
observers  in  British  and  foreign  colonies,  the  United  States,  and 
ships  in  various  seas.  By  the  examination  of  records  received,  it 
was  hoped  to  determine  the  laws  and  nature  of  "  strays,"  and  also 
(since  the  same  set  of  observers  would  serve),  to  determine  the 
influence  of  meteorological  conditions  on  long-distance  transmis- 
sion. The  Committee  was  preparing  official  forms,  so  that  all 
information  might  be  collected  on  a  uniform  plan ;  specimen 
copies  of  this  form  would  soon  be  available  to  members,  but,  for 
the  present,  the  Committee  could  only  accept  official  assistance 
from,  say,  a  dozen  members  of  the  Society  scattered  up  and  down 
the  country.  There  were,  however,  many  unofficiala  ways  in  which 
members  could  be  of  immense  assistance  to  the  Committee.  For  ex- 
ample, any  member  possessing  a  directional  aerial  should  observe  the 
direction  from  which  disturbance  proceeds  during  X-storms. 
There  was  much  to  be  done,  too,  in  the  way  of  recording  sunset 
and  sunrise  variations  in  the  strength  of  signals  received  from, 
say,  Coltano.  Hitherto  the  difficulty  had  been  to  measure  strengths 
of  signals,  but  accuracy  could  be  gained  by  practice,  and  the  cali- 
brating laboratory  of  the  Society  would  doubtless  prove  invaluable. 
Two  members  working  simultaneously  on  long  and  short  aerials, 
or  on  two  diCFerently-tuned  receiving  sets  in  the  same  aerial,  should 
record  the  frequency  and  strength  of  strays  received  ;  these  would 
not  be  the  same  in  each  case.  If  members  would  work  along  these 
and  similar  lines,  and  if  a  sub-committee  of  the  Society  would  sift 
reports  before  transmitting  them  to  the  B.A.  Committee,  the  latter 
would  be  helped  enormously,  and  this  country  would  become  the 
centre  of  such  research. 

Following  the  announcement  of  various  gifts,  a  further  appeal 
was  made  for  money  and  apparatus,  and  the  President  announced 
that  he  would  deliver  an  address  at  the  next  general  meeting,  in 
January,  1914. 


OUR    PERSONAL    COLUMN. 

lfit>  Editorx  inriffi  electrical  engineers,  ivhether  connected  with  the 
technical  or  the  commercial  .tide  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 

Central   Station   Officials.— The  Hereford   T.C.  Las 

appointed  Mr.  R.  J.  Wright  as  charge  engineer  at  the  electricity 
works,  vice  Mr.  W.  Haines,  who  has  received  an  appointment  on 
the  Margerita  Tea  Plantation  at  Makum,  Assam. 

Mr.  J.  J.  McGregor,  at  present  assistant  engineer  at  the 
Deptford  generating  station  of  the  London  Electric  Supply  Cor- 
poration, is  recommended  for  the  position  of  charge  shift  engineer 
at  the  Greenwich  generating  station  of  the  L.C.C.,  recently 
advertised.  The  advertisement  stipulated  for  candidates  to  be 
"not  more  than  40  years  of  age,"  and  there  were  104  applicants. 
The  salary  is  £250,  rising  to  £300. 

Mr.  C.  Furness,  the  electrical  engineer  and  tramways  manager 
at  Blackpool,  has  been  elected  president  of  the  Blackpool  and 
District  Municipal  Officers'  Guild.  The  Blackpool  Tramways  and 
Electricity  Committee  has  recommended  that  his  salary  be 
increased  by  £200  per  annum.     If  the  recommendation  is  adopted, 


Mr.  FumesBB  salary  will  be  K'J'X)  per  year,  the  amount  beinir 
divided  proportionately  Ijetween  the  electricity,  the  tramway,  and 
the  street  lighting  departments. 

Mr.  J.  S.  GiiJHO.v,  charge  engineer  at  the  Dewibnry  Corporatioa 
electricity  works,  has  resigned  his  poi^ition. 

Mit.  <:.  V.  Anokh.-o.s  ha"<  resigned  hi*  porition  at  the 
West  Bromwich  Corporation  electricity  work*,  having  obtained  an 
appointment  with  the  B*rnefl  (f-ondon)  Irban  Durtrict  Council, 
The  West  Bromwich  staff  presented  him  with  a  gold  matchbox. 

Tramway  Officials.— Mu.  Wai.tkr  T.  Yoi.n«;,  who  for 

two  years  has  been  traffic  superintendent  of  the  Oldham  Corpora- 
tion Tramways,  has  just  been  appointed  to  a  similar  p<j«itiun  Doder 
the  We.'jt  Ham  Corporation.  Belore  going  to  Oldham,  >lr.  Youdk 
served  under  the  Aberdeen  Corporation  for  1 1  years. 

General. — We  are  informed  that  Mu.  J.  H.  Collixgjb, 

who  for  many  years  has  been  connected  with  the  electrical  titxinifm 
department  of  the  General  Electric  Co.,  Ltd  ,  at  their  head  ofBer, 
67,  Queen  Victoria  Street,  Loudon,  E.C.,  has  been  appointed  by  th« 
board  of  directors  to  the  important  position  of  manager  of  salea 
counters  and  showrooma  at  the  Queen  Victoria  Sireet  premuw^ 
Daring  Mr.  Collings's  lengthy  service  witb  the  company  in  the 
fittings  department,  we  have  had  many  opportunities  ol  meetmg 
with  him,  and  from  experience  we  can  say  that  callers  at  the  G  fc. 
head  office  will  always  find  him  ready  and  willing  to  devote 
personal  attention  to  their  requirements. 

An  intereiting  preijentation  of  a  gold  watch  and  chain  has  been 
made  to  Mu.  ^J.  W.  Puangnell.  of  the  Metropolitan  Electiio 
Supply  Co.,  by  the  Electric  Supply  Publicity  Committee, aa  a  token 
of  their  appreciation  of  his  management  on  their  behalf  ol 
La  Maison  Electrique,  at  the  Ideal  Home  Eihibitioo,  Oiympia. 

The  marriage  took  place  at  the  Parish  Church,  Waenfawr.  on 
November  19th,  of  Mr.  Hakolo  B.  F.  Chilus,  chief  engineer  ol  the 
Cefndu  Marconi  station,  and  Miss  Eiud  Miry  Williams,  only 
daughter  of  the  Rev.  R.  A  Williams.  Tne  presents  included  one 
from  Mr.  Ma  coni,  and  another  from  ttie  engineering  staff  and 
workmen  at  the  Cefndu  wireless  station. 

Mr.  G.  H.  Anger,  managing  director  of  the  Anger  Manufactur- 
ing and  Supply  Co.,  Ltd.,  Preston,  has  just  returned  from  attend- 
ing the  Cjnvention  of  the  Americtin  Electric  Riilway  Manufac- 
turers' Association  held  at  Atlautic  City,  and  from  a  viait  to  the 
United  States  and  Canada  in  the  interest  of  his  brake  adjuster, 

Mr.  S.  M.  Johnstone  having  been  appointed  chief  engineer  and 
designer  to  a  large  crude  rubber-trtaliug  machinery  manufacturing 
firm,  has  resigned  his  position  as  eugineer-in-charge  with  the  St. 
Pancras  Borough  Council  electricity  department. 

Mk.  Stevencjon  has  been  re-elet;ted  Convener  of  the  EJinburgb 
Corporation  Electricity  Committee. 

CoCTNCiLLOR  GiBB  has  been  unanimously  re-elected  Convener  of 
the  Aberdeen  Corporation  Electricity  Committee,  while  Cocncillo« 
Smith  has  been  appointed  Convener  of  the  Tramways  Committee. 

At  the  first  meeting  of  the  Sheffield  Electric  Light  Committee. 
Alderman  C.  F.  Bennett  was  elected  chairman,  in  sucueasioa  to 
Councillor  J.  W.  Crowther. 

Obituary.— Mr.  .J.  E.  Lickfold. — It  is  witli  profoand 

regret,  we  might  say  with  the  feelings  of  a  personal  lose,  that  we 
learn  that  Mr.  J.  E.  Lickfold,  the  well-known  solicitor,  passed  away 
on  Monday  morning  last  at  the  age  of  7:i  years.  He  had  been  in  ill- 
health  for  some  time,  but,  as  he  showed  some  signs  of  improvtment 
he  was  brought  home  from  Ramsgate  to  his  house  at  Muswell  Hill 
ten  days  ago.  Unfortunately,  he  became  worse,  and  ou  Friday  last 
the  case  was  seen  to  be  hopeless.  The  deceased  genUeman  stood 
quite  in  the  front  rank  among  City  solicitors,  lor  he  had  an 
experience  of  so  varied  and  len^'thy  a  nature  as  to  be  described 
as  almost  unique.  Our  own  earliest  association  with  him  ad  pro- 
prietors and  editors  of  the  Electrical  Review,  dates  back  now 
21  years  ago  when,  as  representing  the  famous  firm  of  Lewis 
and  Lewis,  of  Ely  Place,  he  devoted  himself  with  all  his  heart  and 
mind  to  the  series  of  legal  proceedings  in  which  we  were  engaged 
consequent  upon  our  exposures  of  the  electric  belt  frauds.  Thanks 
to  his  skill  in  handling  matters,  and  to  the  justice  of  our  cause, 
we  were  able  to  emerge  from  those  proceedings  satisfactorily. 
Some  16  years  ago  Mr.  Lickfold  left  his  old  firm  and  commenced 
business  on  his  own  account,  and  two  of  his  sons  joined  him  later 
under  the  firm  title  of  J.  E.  Lickfold  ic  Sons.  To  these  gentlemen 
and  the  other  members  of  the  family  we  tender  our  condolences  in 
their  bereavement.  ~ 

Sir  W.  H.  Bailey. — The  engineering  world  h*"*'  lo«t  on© 
of  its  leading  cugineers,  and  Manchester  one  of  its  fore- 
most public  men.  by  the  death,  which  we  regret  to  announce, 
of  Sir  Wm.  Henry  Bailey.  To  engineers  everywhere  the  name  of 
his  firm— W.  H.  Bailey  i.  Co.,  Ltd.,  of  Albion  Works,  Salford— is 
a  household  word.  Present-day  Manchester  owes  him  much, 
among  the  valued  services  which  marked  his  connection  with  that 
city  being  his  interest  in  the  Manchester  Ship  Canal,  which  brought 
such  strength  and  activity  into  the  industrial  life  of  the  borough 
and  the  surrounding  district.  Of  this  undertaking  he  was  one  of 
the  original  promoters,  and  it  was  when  he  was  Mayor  of  Salford, 
in  1894,  that  Queen  Victoria  conferred  upon  him  the  honour  of 
knighthood,  the  ceremony  taking  place  on  board  the  first  vessel 
to  pass  through  the  Canal.  He  began  inventing  engineering 
apparatus  when  he  was  a  very  young  man,  and  in  the  course  of 
his  career  produced  many  inventions  in  connection  with  pumping, 
blast  furnaces,  mining,  pyrometry,  testing,  and  other  machinery  and 
instruments.  One  of  the  latest  movements  in  which  he  displayed 
interest  was  the  formation  of  the  Engineers'  Clnb  at  Manchester, 
the  opening  of  which  took  place  a  week  or  two  ago.  Sir  William 
passed  away  suddenly  at  a  London  hotel  last  Saturday  morning. 
He  was  75  years  of  age. 
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Mr.  Jamks  Howpex. — We  regrret  to  learn  of  the  death,  which 
oocurred  on  Nf>vembpr  2l8t.  of  Mr.  James  Howden,  J.P., 
M.Iust.O.E,,  chairman  of  the  well-known  GUspow  enpineeringr 
firm  of  James  Howden  A:  Co.,  Ltd.  The  deceased  grentleman  was 
82  years  of  age. 

Will. — According  to  a  financial  paper,  the  late  I)r. 
Hermann  Aron  left  estate  in  the  United  Kingrdom  valued  at 
i67,755,  the  net  jiersonalty  being  £7,722. 


NEW    COMPANIES    REGISTERED. 


Mlisolaphoiie  STIldlcate,  Ltd.  (i:!2  2:.r.\— This  company  was 
registered  on  Novembe'r  19th,  with  a  capital  of  f  5,000  in  £1  shares,  to  estab- 
lish systems  by  means  of  whioh  performances  entertainments,  lec'ures, 
sermons,  legal  prooeedinss,  orations,  descriptions  of  athletic  and  spirting 
events,  recitals  of  news,  4o.,  mav  be  transmitted  to  and  received  at  distant 
places,  by  aid  of  telephones  and  telegraphic  apparatus,  to  enter  into  contracts 
with  the  Government  of  this  or  any  other  country,  Ac.  The  subscribers  (with 
one  share  each)  a'C  :— J.  A.  Nich'^lson,  31,  Harrington  Road,  Egremont, 
Cheshire,  olerk ;  A.  K.  Birch,  14.  Elstree  Road,  Fairfield,  Liverpool  clerk. 
Private  ccmpary.  Tab^e  "  A  "  mainly  applies.  Registeed  by  C.  H.  Wrigbt, 
34,  Clement's  Lane,  E.G. 

Indian  Railless  Traction   Co.,   Ltd.  (132  231).— This  com- 

pany  was  registered  on  November  18th,  with  a  capital  of  £5,250  in  5,0C0 
preferred  shares  of  £1  each,  and  5,000  ordinary  shares  of  Is.  each,  to  ca.rry  on 
in  India  or  elsewhere  the  business  of  engineers,  eleoiricians,  suppliers  of 
electricity  for  light,  heat,  power  and  traction,  manufacturers  of  carriages, 
wagons,  carts  and  other  vehicles,  <&c.  The  subsoribsrs  (with  one  share 
each)  are:-Sir  Alick  D.  Gibbons,  Bart..  West  Cliff,  Isle  of  Wight;  H.  H. 
Bathurst,  Finsbury  Pavement  Houso,  E.G.,  secretary.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  two  or  more  than  seven; 
the  subscribers  are  to  appoint  the  first  :  remuneration  as  fixed  by  the  com- 
pany Salicitor,  h.  U.  Parkin,  114a,  Chancery  Lane,  W.C.  Registered 
by  Jordan  &  Sons,  Ltd.,  11617,  Chancery  Lane,  W.C. 

Di  kinson  ElectricarMannfactiirinsr  C©.,  Ltd.  (132.225).— 

This  company  was  registered  rn  November  18th,  witli  a  capital  of  £2,C00  in 
£1  shares,  to  carry  on  the  buoiness  of  engineers,  manufacturers  and  patentees 
of  electrical  and  other  appliancep,  &c  ,  and  to  adopt  an  agreement  with 
W.  Dickinson.  The  subscribers  (with  one  share  each)  are  :  G.  North,  Oak- 
lands  Road.  Besley  H°ath,  Kent,  electrical  engineer;  W.  Dicfeinson,  High- 
field,  Bexl(*y  Heath,  Kent,  electrical  engineer;  J.  L.  Orchard,  Belvedere 
Road,  Bexley  Heath,  Kent,  electrical  engineer.  Private  company.  The 
number  of  directors  is  not  to  b'?  less  than  two  or  more  than  five,  the  first  are 
G.  North  (managing  director), W.  Dickinson  and  J.  L.  Orchard;  qualifioation, 
dElOO;  remuneration  (except  managing  director)  as  fixed  by  the  company. 
Registered  office,   85,  Broadway,  Bexley  Heath. 

Wescoscope,  Ltd.  (132.240)— Thi?  company  was  reeristered  on 
November  18th,  with  a  capital  of  JE7.500,  in  £1  shares  (5,000  6  per  cent,  cumu- 
lative preference),  to  take  over  the  business  of  electrical  engineers  and  dealers 
in  electrical  appliances  carried  on  by  the  Wright  Electrical  Hales  Co.,  Ltd.,  at 
5.  Upper  Mill  Hill,  and  94,  Albion  Street,  Leeds,  to  carry  on  the  same  and  the 
basine's  of  manufacturers  of  and  dealers  in  photographic,  magnetic,  cine- 
matog  aphic,  railway,  motor  and  other  appliances,  &c.,  and  to  adopt  two 
Bgrpements— (1)  with  the  said  old  company,  and  (2j  wish  A.  B.  Hudson.  The 
subscribers  (with  one  phare  each!  are : — W.  W.  Newbold,  Street  Lane, 
Roundhay,  Leeds,  merchant;  A.  B.  Hudson,  Hazelgrove,  Thorner,  near  ijeeds, 
engineer:  A.  M.  Hudson,  Hazelgrove,  Thorner,  near  Leeds,  engineer;  A. 
Colby,  1.  No9ter  Place,  Leeds,  tailor's  assistant ;  G.  R  Ellis,  14,  Htrathmore 
Drive.  Leeds,  tailor's  cutter:  W.  C  Ellis,  14,  Strathmore  Drive,  Leeds, 
tailor's  assistant;  W.  Marchant,  39,  Victoria  Street,  Chapel  Allerton,  Leeds, 
clerk.  Minimum  cash  subscription  BO  preference  shares.  The  number  of 
directors  is  not  to  he  less  than  two  or  more  than  seven  ;  the  first  are  W.  W. 
Newbould,  A.  B.  Hudson  and  A.  Hudson  ;  qualification  (except  first  directors), 
£250;  remuneration  of  ordinary  directors,  £'0  per  annum.  Solicitor,  A, 
Pettitt,  Leeds.    Registered  office,  94,  Albion  Street,  Leeds. 

PlatPS,  Ltd.  (132,280)— This  comoany  was  regristered  on 
November  20th,  with  a  capital  of  £6,000  in  £1  shares  (3,000  "A"  and  .3,000 
"  B  "),  to  take  over  cprtain  inventions,  patents  and  rights  relating  to  the  pro- 
cesses or  apparatus  for  the  coating  of  plates  and  sheets,  such  as  are  used  on 
the  tinplate  industry,  to  carry  on  the  business  of  tlnplate  substitutes, 
smelt'jrs,  refiners,  rollers,  assayers,  &c  ,  and  to  adopt  an  agreement  with 
Metal  Plates.  Ltd.,  Sherard  Osborn  Cowper-Coles,  and  Peek,  Frean  &  Co;, 
Ltd.  The  subscribers  (with  one  "  A  "  share  each)  are  :— A.  Carr,  158, 
Drummond  Road,  S.E.,  director  ;  G.  Roberts,  158,  Drummond  Road,  8.E., 
director;  G.  H.Davis,  158.  Drummond  Road,  8  E.,  director;  P.  Carr,  158, 
Drummond  Road,  8.E.,  director;  J.  Carr,  158,  Drummond  Road,  8.E., 
director.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  four  ;  the  first  are  A.  Carr,  G.  Roberts,  8.  O.  Cowper-Coles, 
and  J.  Gordon  Gordon.  The  two  last  named  may  remain  directors  for  five 
years;  qualification  (except  first  directors),  £100;  remuneration  as  fixed  by 
the  company.    Registered  office,  158,  Drummond  Road,  Bermondsey,  S.E. 

Electricals,  Ltd.  (132,317) — This  company  was  reeistpred  on 
November  22nd  with  a  capital  of  £10,000  in  £  I  shares,  to  carry  on  the  business 
of  electrical  and  m-^chanical  engineers  and  contractors,  electricians, 
suppliers  of  light,  heat,  sound  and  power,  brassfounde's.  met^l  workers, 
boiler  makers,  manufacturers  of  and  dealers  in  electrical  and  .  ther  machinery 
and  plant.  &c.  The  subscribers  (wi'h  one  share  e«ch>  a'e:— J.  6.  Smith, 
Belmont,  Bentin'^k  Road.  Newcstle-on-Tyne,  accountant;  W  R.Curry,  1, 
Curtis  Road,  Fenham,  Newcastle-on-Tyne,  clerk.  PrivatH  company.  The 
number  of  directo  s  is  not  tn  b?  less  than  two  or  more  than  five ;  the  sub- 
scribers are  to  apprint  the  first;  qualification,  25  ordinary  shares;  remunera- 
tiou  as  fixed  by  the  company.  Registered  office,  Cathedral  Buildings,  Dean 
Street,  Newcastle-on-Tyne. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Pernambnco  Tramways  and   Power  Co.,   Ltd.— Amended 

particulars  of  £1,2.50,000  debentures,  created  July  24th,  and  secured  by  trust 
deed  dated  August  llth,  1913,  filpd  pursuant  to  Sec.  93  (3)  of  the  Comnanies' 
(Consolidation)  Act,  1908,  the  amount  of  the  present  issue  being  £200,000. 
The  original  particulars  gave  the  whole  amount  as  issued. 

Issue  on  November  14th,  1913  of  £50,000  debentures,  part  of  a  series  of  whioh 
particulars  have  already  been  filed. 

Aero  Fire  Alarm,  Ltd.— Issue  on  November   13th,   1913,  of 
iE600  debs.,  part  of  a  series  of  whioh  particulars  have  already  been  filed. 


Atlas  Electrical  Co.,  Ltd.— Particulars  of  £B,000  debentures, 
created  August  14th,  1913,  filed  pursuant  to  8eo,  93  (3)  of  the  Companies'  (Con- 
Bolid*tion)  Act,  1908,  the  amount  of  the  present  issue  being  £350.  Property 
cha'ged :  The  company's  undertaking  and  property,  present  and  future, 
including  uncalled  capital.    No  trustees, 

Grevstones  Electric  Light  and  Power  Co.,  Ltd.— Particulars 

of  £1,200  debs  .  created  by  resolutions  passed  April  22.'d,  August  5th  and 
October  28th,  1913,  filed  pursuant  to  Sec.  93  (3)  of  the  Companies'  (Consolida- 
tion) Act,  1908,  the  amount  of  the  present  issue  being  £500.  Property 
charged  :  The  company's  undertaking,  goodwill  and  all  property,  present  and 
future.    No  trustees. 

Rangoon  Electric  Tramway  and  Supply  Co.,  Ltd.— Trust 

deed  dated  November  5th,  1918  (supplemental  to  trust  deeds  dated  February 
1st,  1906,  and  December  22od,  1908  securing  £250,000  debenture  stocki.  charged 
on  certain  freehold  and  leasehold  heredi  aments  and  premises.  Trustees  ; 
Bir  John  Gray  Hill,  Kt.,  10,  Water  Street,  Liverpool;  and  R.  Henderson,  8t. 
Vincent  Place,  Glasgow. 

Brilliant  Arc  Lamp  and  Engineering  Co.,  Ltd.— Particulars 

of  £300  debentures,  created  November  6th,  1913  filed  pursuant  to  Sec.  93  3)  of 
the  Companies'  (Consolida  ion)  Act,  1908  the  whole  amount  being  now  issued. 
Property  charged  :  Tlie  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.    No  trustees. 

Pirelli,  Ltd.  (103,068).— Capital,  £8,000  in  £,5  shares  ;  return 
dated  October  2nd,  1913;  all  shares  taken  up;  £8,000  paid;  mortgages  and 
charges  :  Nil. 

-  Newton's,  Ltd.  (48,936).— Capital,  £40,000  in  £10  shares; 
return  dated  September  30th,  1913-  3,265  shares  taken  up;  £18,650  paid; 
£14,000  considered  as  paid;  mortgages  and  charges:  £14,000, 

Sheerness  and  District  Electric  Power  and  Traction  Co., 

Lta.— Particulars  of  .t'12, 500 debs.,  created  November  fith,  1913,  filed  pursiiant 
to  Sec.  93  (3)  of  the  Companies'  (Consolidiition)  Act,  1908,  the  amount  if  tbe 
present  issue  being  £6,965.  Property  charged  :  The  company's  unde.  taking 
and  property,  present  and  future,  including  uncalled  capital.     No  trusttes. 


CITY    NOTES. 


Consolidated  Diesel  Engiae  Manufacturers,  Ltd. 

The  directors  have  issued  their  report  to  March  last  (which  will 
appear  in  our  next  issue).  It  shows  that  for  the  19  months  from 
March,  1912,  to  October.  1913,  the  greneral  expenses  exceeded  the 
revenue  by  £9,600,  and  it  is  accompanied  by  a  circular  stating^  that 
the  company  is  without  sufficient  funds  to  meet  an  expenditure  of 
between  £70,00nand  £80,000  which  is  necessary  for  the  purpose 
of  running  the  Ipswich  works  until  they  can  pay  their  way.  A 
scheme  is  put  forward  for  reconstructiner  the  company  with  a 
view  to  putting  it  on  a  sound  basis.  A  new  company  with 
£600,000  capital  would  take  over  the  present  company's  under- 
takings, assets  and  liabilities,  issuing  600,000  shares,  each  credited 
with  1.58.  paid  up,  the  remaining  58.  liability  being  paid  partly  on 
application,  partly  on  allotment,  and  the  rest  later.  Shareholders 
would  receive  one  share  in  the  new  company  in  exchange  for  each 
share  held  in  the  present  company.  A  financial  paper  states  that 
at  the  instance  of  shareholders  representing  over  200,000  shares.  Sir 
W.  B.  Peat  is  making  an  independent  investigation  of  the  com- 
pany's affairs. 

Electrolytic  Alkali  Co. — At  a  meeting  held  on  Mou(3ay, 

according  to  the  Financial  Times,  shareholders  approved  of  the 
scheme  of  reconstruction,  involving  the  issue  of  124,000  £17  per 
cent,  participating  preference  shares.  Existing  preference  share- 
holders will  accept  one  new  ordinary  share  for  every  five  shares 
now  held,  and  ordinary  shareholders  one  for  evi  ry  10.  The  total 
share  capital  will  then  amount  to  £164,000,  compared  with 
£300,000.  It  is  proposed  to  extinguish  the  existing  debentures, 
and  to  issue  60,000  new  ones.  £46,000  will  be  spent  on  the  new 
power  plant. 

Adelaide  Electric  Supply  Co ,  Ltd.— The  directors 

have  declared  a  final  dividend  of  5  per  cent.,  making  10  per  cent, 
for  the  year,  together  with  a  bonus  of  2  per  cent,  on  the  ordinary 
shares  for  the  year  ended  August  31st, 

Japan. — An  amalgamation  has  been  arranged  between 
the  Kyushu  Electric  Light  and  Railway  Co.,  the  Sasebo  Electric 
Co.,  the  Ilaratsu  Railway  Co.,  the  Nanyama  Hydro-Electric  Co.,  the 
Oiso  Electric  Co.  and  the  Itoshima  Electric  Light  Co.  The 
amalgamated  concern  will  be  known  as  the  Kyushu  Electric  Light 
and  Railway  Co. 

Richard  Hornsby  &  Sons,  Ltd, — The  directors  recom- 
mend a  dividend  of  6:1  per  cent,  on  the  ordinary  shares  for  the  year 
ended  September  30th.  £15,000  is  placed  to  reserve,  and  £4,570  is 
carried  forward. 

Melbourne  Electric  Supply  Co.,  Ltd. — The  directors 

announce  a  final  dividend  of  6  per  cent.,  making  10  per  cent,  for 
the  year,  on  the  ordinary  stock  for  the  year  ended  August  ;Ust. 

Provincial    Cineniatog:raph    Theatres,    Ltd.— The 

directors  have  declared  a  second  interim  dividend  of  7i  per  cent,  on 
the  ordinary  shares  for  the  period  ending  October  31st. 

Ruston,  Proctor  &  Co.,  Ltd. — The  directors  announce 
an  interim  dividend  at  the  rate  of  5  per  cent,  on  the  ordinary 
shares  for  the  half-year  ended  September  30th. 

British   Electric  Traction  Co.,  Ltd. — The  directors 

have  declared  a  dividend  on  the  6  per  cent,  cumulative  preference 
Btock  for  the  half-year  ended  September  30th. 
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Provincial  Tramways  Co.,  Ltd. 

The  directors'  report  for  the  financial  year  ended  September  30th, 
1913,  ahowH  that  the  net  revenue  received  from  the  local  companies 
was  £11,083,  againet  £3r),0r>2  last  year.  The  amount  of  net 
revenue  from  local  companies  was  £41683,  plus  £3,187  brought 
forward,  transfer  fees  £35,  interfst  £289,  income-tax  deducted 
from  dividend  warrants  £1,405,  making  £4(J  600.  From  this  there 
are  deducted:  Administration  expenses,  £1,511  ;  income-tax, 
£1,467  ;  Western  Trust,  Ltd.  (trustee  fee),  £52  ;  interest  to  the 
debenture-holders  for  the  year,  £8,750  ;  preference  dividend  for  the 
year,  £6,000  ;  interim  dividend  on  ordinary  shares,  £4,152  = 
£21,932,  leaving:  £24,668.  The  directors  have  set  aside  to  credit 
of  reserire  and  depreciation  account  £12,000,  and  for  third  party 
insurance  or  other  purposes  £2,000,  leaving  a  balance  of  £10,66s. 
The  directors  recommend  a  dividend  upon  the  £1  ordinary  shares 
of  Is.  per  share,  making,  with  8d.  per  share  paid  in  June  last.  Is.  8d.per 
share,  a  dividend  of  H/,  per  cent,  per  annum  for  the  financial  year 
ending  September  30th,  1913.  The  balance  dividend  upon  the 
ordinary  shares  will  absorb  £6,228,  and  kave  £4,440  to  be  carried 
forward. 


I 


The  annual  meeting  was  held  on  Friday  last  at  the  offices, 
Moorgate  Station  Chambers,  E.G.,  Mr.  Andrew  Beattie,  D.L.,  J  P., 
presiding. 

The  Chaikman  said  that  the  accounts  showed  a  prosperous  state 
of  affaire,  the  net  profit  being  £41,683,  against  £36.062  in  1912,  an 
increase  of  £5.631,     That   was   highly  satisfactory,  as  it  was  the 
largest  net  profit  since  the  formation  of  the  company.     The  results 
of  the  past  year's  working  proved   the   forecast  expressed  at  the 
last  meeting  to  have  been  well  founded.     They  had  had  extremely 
fine    weather   during   the    year,   which  had  helped  the   receipts 
very  considerably.     The  price  of  coal  remained  high  during  the 
year,  and  the  cost  of  oil  fuel  used  in  their  Diesel  engines  had  been 
practically  double.     They  had  hoped  that   more  favourable  prices 
would  have  obtained  towards  the  close  of  the  year,  but  those  hopes 
were  not  realised.     In    addition,   in   common   with    many    other 
companies,  increases  in   wages  were   demanded  by  their  staffs  in 
districts   where   wages   had    been    generally   increased,    and    the 
directors  having  carefully  considered  all  the  circumstances  and  the 
merits  of  the  demands,  conceded  what  they  considered  just  and 
equitable.     Those  increases  were  found  to  be  satisfactory  to  the 
employes.     Speaking  generally,  there  had  been  increases  in  nearly 
every   department  of   the  expenditure.       Every   year    seemed  to 
bring  fresh  demands,  so  that  the  strictest  economy  must  be  exercised 
in  all  these   matters  which   the   directors  could  control  if  they 
were   to   present    a    satisfactory   balance-sheet.     He    would    like 
to  make  it  clear  that  efficiency  in  all  departments  had  their  first 
thought  and  attention,  and  the  various  undertakings  stood  in  a 
high   state  of  efficiency.      They   believed   that   their   system   of 
working  was  one  of   the  most  economical  in   the   running  and 
timing  of  cars  so  as  to  prevent  duplication.     During  the  past  year 
they  had  had  granted  them  an  extension  of  their  lease  at  Stonehouse, 
which  was  a  part  of   their  Plymouth,  Stonehouse  and  Devonport 
system.     They  had  now  a  25  years'  lease  there,  and  although  they 
had  to  pay  an  increased  price  for  wayleave,  they  believed   it  to  be 
quite  satisfactory.     Negotiations  were  at  present  going  on  for  an 
extension  of  leases  in  other  places,  and  they  hoped  to  be  able  to 
report  satisfactory  results  at  the  next  meeting.     The  permanent 
way  and  rolling  stock  had  been  kept  in  a  high  state  of  tfficiency, 
and  new  machinery  and  an  electric  battery  had  been  added  to  their 
plant  at  Grimsby,  at  a  cost  of   £2,193,  to  enable  them  to  deal 
efficiently  with  the  increased  business.     Last  year  the  shareholders 
passed  a  resolution  giving  the  board  power  to  run  niotor-omnibusep, 
cars,  char-a-banc  and  other  mechanically-propelled  vehiclt  s,  either 
in  connection  with  the  tramways  or  otherwise.     During  the  past 
year  they    had   taken   advantage   of  that   resolution   with   good 
results.     Not  only  had  these  vehicles  increased  their  profits,  but 
they  had  warded   off  competition   from    their   tramwavs.     They 
hoped  to   continue  that   new  method  of  passenger  traffic   in  the 
future.     After  briefly  referring  to  the  accounts. 

The  Chairman  moved  the  adoption  of  the  report. 

Mr,  S.  Hern,  in  seconding  the  motion,  said  that  while  congratu- 
lating the  shareholders  upon  the  excellent  results,  they  must  not 
be  disappointed  if  next  year  did  not  prove  to  be  quite  so  good,  for 
as  the  chairman  had  told  them  they  had  this  year  been  favoured 
with  exceptionally  fine  weather. 

Col.  Bause,  as  an  old  shareholder,  congratulated  the  directors 
on  the  position  of  the  company.  With  regard  to  the  £2,000  set 
aside  for  third-pnrty  insurance,  he  would  like  to  know  whether  the 
directors  had  had  any  experience  of  acting  as  their  own  insurers. 

Mr.  J.  Barber  Glenn,  the  secretary,  said  that  that  was  the  first 
time  the  company  had  set  aside  money  for  third-party  insurance. 
He  might  say  that  it  had  been  the  practice  of  the  company  and 
also  of  the  Isle  of  Thanet  Co.,  with  which  he  was  connected,  to 
insure  in  an  office,  and  of  course  the  payments  were  very  con- 
siderable. In  the  Isle  of  Thanet  Co.  at  one  time  it  was  a 
very  disastrous  transaction  for  the  insurance  company  ;  the  Pro- 
vincial Tramways  had  always  been  a  very  good  risk,  but  as  they 
could  well  understand,  accidents  were  alwajs  a  very  uncertain 
factor,  and  the  last  people  that  insured  them  at  Gosport  had  not 
paid  a  single  6d.  during  the  year  until  within  a  fortnight  of  the 
end  of  the  12  months,  when  a  control  wire  got  adrift  and  injured 
a  young  woman,  who  recovered  £550  damages  and  £170  costs. 
The  directors  had  made  a  start  towards  insuring  their  own  risks  by 
Betting  aside  £2,000.  They  were  insured  with  an  office  up  till 
next  September,  and  possibly,  when  they  had  got  the  fund  up  to 
A4,000  or  £5,000,  they  might,  he  thought,  safely  do  their  own 
inBurance  altogether.  It  was,  howeyer,  entirely  b  qoeation  of 
polioj. 


The  report  waa  then  adopted. 
f  Subsequently  a  resolution  waa  pa«ed  increadnfr  the  directors'  fees 
from   £200  to  £300  a  year  in  the  c»«e  of  the  ordinary  director*, 
with  an  additional  £100  to  the  chairman. 


Barbado.s  Electric  Supply  Corporation.  Ltd. 

TiiK  directors  report  that  the  result*  for  the  year  ended  .June  30th, 
1913,  show  a  profit  on  operation  of  £39.v,  as  'Ximpared  \»nth  a  loM 
of  £467  in  the  previous  year.  Considerable  progress  ha«  been 
made  during  the  year,  but  the  resnltB  ha^e  been  affectfd  by  the 
high  cost  of  oil  fuel  which  prevailed  during  the  whole  period. 
The  directors'  fees  for  the  year,  and  the  feea  of  the  advisory  com- 
mittee in  Bajhados  for  the  half  year  to  June  30th,  1913,  althoogh 
debited  in  .be  profit  and  loss  account,  have  not  been  drawn.  The 
total  number  of  lamps  and  motors  connected,  of  an  equivalent  of 
25  C.I',  was  9,430  at  June  30th,  1913,  which  shows  an  increaee  of 
4,020  ;  and  the  number  of  consumers  connected  to  the  maina  waa 
456,  as  compared  with  217  at  the  close  of  the  previous  year.  The 
number  of  consumern  awaiting  connection  is  encouraging.  The 
growth  of  revenue  has  been  steady,  but  the  slow  pre>gre£8  made 
was  due  to  the  small  number  of  units  (consumed  per  lamp  con- 
nected and  to  the  low  load  factor.  Negotiations  are  at  present 
proceeding  for  the  supply  of  power  to  the  Tramway  Co.,  which 
intends  shortly  to  convert  its  line  into  electric  traction,  and,  if 
these  negotiations  can  be  brought  to  a  successful  conclusion,  the 
average  cost  of  generation  per  unit  will  be  materially  reduced. 
This  contract,  if  obtained,  will  necessitate  further  capital  being 
raised  to  meet  the  expenditure  on  the  plant  which  would  refjnire 
to  be  installed.  The  company  is  now  supplying  a  portion  of  the 
public  lighting  at  Bridgetown,  and  an  aiiddiiional  contract  has 
recently  been  obtained.  A  contract  has  also  been  obtained  from 
the  Government  for  lighting  the  wharves  and  inner  basin. 
Capital  expenditure  during  the  year,  amounting  to  £2,4  8.5,  repre- 
sents expenditure  on  extensions  to  mains  for  public  1  ghting  and 
general  service,  and  for  house  connections  with  consumers.  The 
general  manager  reports  that  the  plant  and  distribution  system 
are  in  satisfactory  working  order.  The  meeting  is  called  for 
Monday  next,  at  Basildon  House,  E  C. 


Prospectuses. — FortorUngion  Elrcfrir  Light  and  Power 
Co.,  Ltd. — A  prospectus  is  in  circulation  offering  for  subscription 
2,600  cumulative  preference  shares  of  £1  each  in  this  company, 
which  has  been  formed  to  supply  electric  light  and  power  in 
Portarlington  district.  The  works  will  be  constructed  by  Messrs. 
Foote  &;  Milne,  Ltd.  The  Mountmellich  and  Cloneygowan  Councils 
have  given  pel  mission  for  the  erection  of  overhead  lines.  It  ia 
proposed  to  install  a  semi- Diesel  type  of  engine  consuming  crude 
oil,  and  a  battery.  Applications  have  been  received  for  800  lights. 
Messrs.  Wilkins  &  Burden,  of  Dublin,  are  consulting  engineers  to 
the  company,  and  the  offices  are  at  66,  Victoria  Street.  London,  S.W. 
The  list  is  to  close  on  December  8th. 

The  Brithh  Electric  Heater  Co ,  Ltd. — As  will  be  seen  from  out 
advertisement  pages  to-day,  this  company,  which  has  a  nominal 
capital  of  £50,000,  is  making  an  issue  of  30,000  6  per  cent, 
participating  preference  shares,  of  which  7,457  have  already  been 
allotted,  leaving  22,543  of  £1  each  for  subscription.  The  company 
has  been  formed  to  acquire  the  patents  for  an  apparatus  for  heating 
water  by  electricity,  inventea  by  Mr.  Charles  Kratt,  electrical 
engineer,  Glasgow,  and  to  manufacture  and  sell  such  heaters.  The 
purchase  price  payab.e  to  the  vendors,  the  K.P.H.  Syndicate,  Ltd., 
is  £3,000  in  cash,  £20,000  in  ordinary  shares,  and  £17..">0O  in 
participating  preference  shares,  or  in  cash,  at  the  option  of  the 
company.  A  royalty  of  Is.  6d.  per  towel  rail  sold  is  also  payable 
by  the  company.  The  apparatus  was  described  in  our  pages 
some  years  ago,  and  in  its  improved  foim  in  our  issu-j  of  March 
14th  ;  it  is  undoubtedly  ingenious  and  practical,  but  whether  the 
demand  for  such  apparatus  will  justify  so  large  an  issue  and  so 
high  a  price,  to  say  nothing  of  a  royalty  in  addition,  may  be  open 
to  question. 

Continental. — Geu-MAXY. — With  the  view  of  providing 
the  necessary  funds  for  the  development  of  several  of  its  subsidiary 
undertakings,  the  Elektricitiits  Gesellschaft  (W,  Lahmeyer  Jt  Co.), 
of  Frankfort-am-Main,  is  increasing  its  capital  from  £1.250,000  to 
£1,500,000. 

Under  the  auspices  of  Messrs.  Brown,  Boveri  v^-  Co.,  of  Baden,  and 
the  Rhenish  Credit  Bank,  a  new  company  has  just  bren  formed  in 
Mannheim,  with  a  capital  of  £150,000,  and  the  title  Die  Elektrische 
Kraft versorgung  Gesellschaft.  to  establish  plants  for  the  supply  of 
electrical  energy  for  power  purposes, 

'Norway. — It  is  announced  fiom  Christiania  that  a  comf>any  has 
just  been  formed,  with  a  capital  of  £222,000,  and  the  title  "Det 
Norske  Aktieselskap  for  Elektroteknisk  Industrie,"  with  the  object 
of  developing  the  electrical  industry  in  the  c  >untry  by  promoting 
new  enterprises  and  assisting  financially  in  the  extension  of  those 
already  in  existence. 

Stock  E.vcliarjfe  Notices. — Applications  have  been  made 

to  the  Committeo  to  appoint  a  special  settling  day  in  : — 

BtolE  Electrophone  Oo.  (1918),  Ltd.— 35,000  shnres  of  £\  each,  (ally-paid, 
Nos.  1  to  86,000. 

And  to  allow  the  following  to  be  quoted  in  the  Official  List : — 

Columbia  Gaa  and  Electric  Co.— $50,C00,C00  capital  stock  in  shares  o<  $100 
each. 
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STOCKS    AND    SHARES. 


Tuesday  Evening. 
With  the  Money  Market  showing  a  tendency  to  become  more 
accommodating  to  borrowers,  the  prices  of  investment  stocks  and 
shares  are  certainly  disposed  to  improve  ;  and  although  indica- 
tions are  not  wanting:  that  the  festive  season  is  near  at  hand, 
there  is  still  a  fair  amount  of  business  proceeding:  in  Stock 
Exchange  markets.  Those  especially  favoured  are  concerned  with 
(Colonial  stocks  and  Home  Rails.  The  publication  of  various 
^Parliamentary  notices  in  connection  with  electric  lighting  schemes 
has  had  no  effect  upon  prices  up  to  the  present. 

One  of  the  most  interesting  of  these  announcements  is  that  of 
the  County  of  London  Electric  Supply  Co.  A  Bill  is  being  pro- 
moted to  enable  the  County  of  London  Co.,  on  behalf  of  itself  and 
other  electric  lighting  concerns,  to  come  to  an  agreement  with  the 
L.C.C.,  with  a  view  to  extending  the  Council's  time  of  purchase 
and  generally  to  modify  the  present  arrangements.  Tnis  is  the 
most  significant  step  which  has  yet  been  taken  in  connection  with 
the  proposition  to  unite  into  one  homogeneous  body  the  various 
interests  at  present  concerned  in  the  supply  of  electric  current  to 
the  Metropolis. 

In  the  Stock  Exchange,  the  proposal  (tucked  away,  as  it  was,  in 
the  advertisement  columns  of  the  '/'iDirs)  attracted  comparatively 
little  attention.  A  few  scattered  references  to  it  have  been  made 
in  the  daily  Press,  but  the  effect  upon  the  share  market  has  been 
just  nil.  In  this  there  is  cause  for  satisfaction,  for.  manifestly,  the 
matter  is  not  yet  far  enough  advanced  to  justify  any  speculative 
purchases  of  electric  lighting  shares  upon  the  basi's  of  a  Bill  which 
is  t)  be  promoted,  and  which  will  not  come  before  Parliament  until 
next  session.  The  importance  of  the  step  resides  in  its  practical, 
character  :  and,  after  these  many  years  of  strenuous  work,  the 
supporters  of  the  fcheme  may  be  congratulated  upon  having 
brought  it  well  within  the  range  of   practical  politics. 

The  price  changes  on  the  week  are  unimportant.  City  "Lights " 
were  put  up  },  to  lose  the  fraction  later,  but  the  Preference  rose  i, 
and  held  the  improvement.  London  Electric  Preference,  Metro- 
politan I'reference  and  South  London  Ordinary  are  better,  although 
the  rise  in  the  last-named  simply  replaced  the  loss  of  last  week. 
There  is  rather  more  inquiry  for  some  of  the  Debenture  stocks,  and 
the  disposition  of  the  market,  as  a  whole,  is  firm.  Manifestly, 
proprietors  are  not  likely  to  sell  their  shares  with  the  prospect  of 
agreement  between  the  different  undertakers  in  sight  at  last. 

Home  Railway  stocks  show  pronounced  strength.  After  being 
plunged  into  the  depths  of  depression,  there  came  substantial 
revival,  the  steam  stocks  advancing  gaily.  In  the  Underground 
group,  the  attention  drawn  here  last  week  to  London  Electric 
Railways  4  per  cent.  Preference  stock,  considered  as  a  speculative 
investment,  led  to  a  slight  hardening  of  the  price.  Metropolitans 
and  Districts  are  both  features  of  strength  ;  the  price  of  the  former 
went  back  to  39f ,  but  has  since  shot  up  to  43^.  Districts  put  on 
Ij.  The  London  and  Suburban  issues  remain  depressed.  London 
United  Tramways  Debenture  is  a  point  higher.  The  British 
Electric  Traction  groupjinclines  to  the  duller  side.  Metropolitans 
owe  their  rise  partly  to  "  bear  "  covering,  partly  to  the  announce- 
ment that  the  Great  Northern  Railway  proposes  to  establish  a 
direct  connection  with  the  Great  Northern  and  City  Railway, 
which,  of  course,  the  Metropolitan  now  owns. 

Telegraph  stocks,  taking  the  market  all  round,  are  dull  and  in- 
active. Investors  are  not  showing  much  interest  in  the  stocks  at 
present,  although  the  returns  from  Eastern  Telegraph  stock, 
Eastern  Extension  shares.  Western  Telegraphs  and  Globe  Ordinary 
range  from  5i  to  5^  per  cent,  on  the  money.  In  all  of  these  there 
is  a  tolerably  free  market.  But  no  doubt  there  remains  still  in  the 
public  mind  some  slight  fear  less  the  wirelesscompetition  should  dam- 
age the  earnings  of  the  older  companies.  Marconis  went  back  sharply, 
the  price  getting  down  to  SjV,  but  they  improved  again  to  Syg  as 
the  approach  of  the  Stock  Exchange  settlement  drove  bears  to  buy 
back.  The  announcement  that  a  telephone  message  was  sent  from 
a  German  port  across  the  Atlantic,  and  that  the  words  were  heard 
distinctly,  was  noticed  with  a  good  deal  of  interest  in  the  Stock 
Exchange,  while  its  denial  caused  no  particular  surprise.  Stock 
Exchange  arbitrage  business,  by  the  way,  between  London  and 
Paris,  does  not  appear  to  have  been  greatly  stimulated  by  the 
reduction  in  the  cost  of  telephoning  between  the  two  centres, 
which  is  now,  of  course,  48.  for  three  minutes,  instead  of  Ss. 

Mackay  Common  and  Preferred  are  flat,  and  American  Telephone 
issues  have  receded.  On  the  other  hand,  rises  occurred  in  Anglo- 
American  Telegraph  Deferred  and  Direct  United  States  Cable 
shares,  while  West  India  and  Panama  gained  a  small  fraction. 

News  from  Mexico  is  still  of  a  very  mixed  character,  and  the 
Stock  Exchange  hardly  knows  what  to  make  of  the  position  out 
there.  Some  of  the  smart  recoveries  which  occurred  in  the  utility 
companies'  issues  have  been  partially  lost ;  for  example,  Mexico 
Tramways  Common  went  back  1^,  although  the  6  per  cent,  bonds 
are  a  point  up.  Mexican  Light  and  Power  Common  fell  2,  while 
the  Preferred  gained  a  similar  amount.  The  recovery  in  Monterey 
bonds  has  been  held  ;  yet,  on  the  other  hand,  Pachuca  Fives  fell 
3  points  to  72^.  Canadia7i  General  Common  and  Shawinigan 
Water  Capital  stock  have  both  hardened.  The  principal  feature  in 
this  group,  however,  is  a  jump  of  5^  points  in  Electric  Supply  of 
Victoria  Debentures,  which  took  the  price  to  91  J.  This  was  due 
to  demand  for  sinking-fund  purchases,  and  the  dealers  report  that 
it  failed  to  bring  out  much  stock.  The  Anglo-Argentine  division 
is  steady,  except  for  a  decline  of  A  in  the  First  Preference  shares. 
City  of  Buenos  Ayres  Trams  .ose  I  to  5^^. 

Willans  &  Robinson  Preferred  stock,  after  its  rise  of  4  points 
la£t  week,  has  risen  another  7,  the  stock  now  standing  at  21  J, 
while  the  Debenture  is  a  point  to  the  good.  There  has  been 
further  buying  of  British  Westinghouae  Preference,  and  with  few 


shares  about,  it  did  not  take  much  to  raise  the  (juotation  i. 
Castner-Kellner's  eased  iV.  after  the  announcement  of  the  dividend 
and  share  bonus ;  and  British  Aluminium  Ordinary  shaded  off 
to  1/:^. 

The  Rubber  market  shows  hesitancy  after  being  good. 
Apparently  there  is  a  good  deal  of  the  "  pull  devil,  pull  baker  " 
business  going  on  in  connection  with  the  raw  rubber  market,  some 
maintaining  that  the  price  ought  to  be  taken  up  to  3s.  6d.  per  lb. 
as  quickly  as  possible,  while  others  think  that  its  retention  at 
something  between  a  florin  and  half-a-crown,  for  the  time  being, 
would  be  more  desirable  in  the  interests  of  the  industry  as  a  whole. 
Meanwhile,  share  prices  are  as  a  rule  better,  with  people  putting  a 
fair  amount  of  money  into  the  market.  Large  blocks  will  be 
lifted  at  this  week's  Stock  Exchange  account.  But  the  produce 
is  lower  at  28.  3id.  per  lb.,  and  this  disappoints  the  optimists. 


MARKET     QUOTATIONS. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  aie  only  general, 
and  may  vary  according  to  quantities  and  other  circvmstanceB, 


Wednesday,  November  26th. 


CHEMICALS.  Ac. 


« Aoid,  Mydroohlorlo  ..        ..  perowt. 

m     „     Nitric „ 

a     „     Oxalic  per  lb. 

m     „      Bulphnrio per  ent. 

M  Ammoniac  Sal        „ 

a  Ammonia,  Muriate  (large  crystal)  per  ton 

M  Bleaching  powder „ 

m  Bisulphide  of  Carbon      . .        . .         „ 

M  Borax „ 

a  Copper  Sulphate » 

a  Lead,  Nitrate         „ 

a      „     White  Sugar         . .        . .         „ 

a      „      Peroxide „ 

e  Methylated  Spirit per  gal. 

a  Potassium,  Bichromate,  in  casks  per  lb. 

a  Potash,  Caustic  (88/90  %)  . .  per  ton 

a        I,       Chlorate per  lb. 

a        „       Perchlorate        , 

a  Potassium,  Cyanide  (98/l(X)  %) . .         „ 
(for  mining  purposes  only) 

a  Shellac  per  cwt, 

a  Sulphate  of  Magnesia      . .        . .  per  ton 

a  Sulphur,  Sublimed  Flowers      . .         „ 
a        „        Recovered         ..        ..         „ 

a        „        Lump      ..        ..        ..         „ 

a  Soda,  Caustic  (white  10/72  %)   . .         „ 

a      „     Chlorate        per  lb, . 

a      „     Hrystals         per  ton 

n  Sodium  Bichromate,  oaskB       ..  per  lb. 


METALS.  &c, 

b  Aluminium  Ingots,  in  ton  lots  . .  per  ton 
b           „          Wire,  in  ton  lots! 

(1  to  14  8.W.G.)  I  " 

b           ,,          Sheet,  in  ton  lots   . .  „ 

p  Babbitt's  metal  ingots     . .        . .  „ 

c  Brass  (rolled  metal  2*  to  12*  basis)  per  lb, 

c      „     Tube  (brazed)         . .        . .  „ 

c      „         „     (solid  drawn)           . ,  „ 

c      „     Wire,  basis „ 

c  Copper  Tubes  (brazed)     . .        . .  „ 

c       „           ,1      (solid  drawn)       . .  „ 

g       „      Bars  (best  selected)      . .  per  ton 

g       „      Bbeet          „ 

g       n      Rod 

d       „      (Electrolytic)  Bars        . .  „ 

d       II                  11           Sheets      ..  „ 

d      ,,                H           Rods       ..  „ 

d       II                 ,1           H.C.  Wire  per  lb, 

/  Ebonite  Rod           „ 

/       „        Sheet        „ 

a  German  Silver  Wire       . .        . .  „ 

b  Outta-percha,  fine „ 

b  India-rubber,  Para  fine  . .        . .  „ 

i  Iron  Pig  (Cleveland  warrants)  . .  per  ton 

;     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

g  Lead,  English  Pig „ 

m  Manganin  Wire  No.  28  . .        . .  per  lb. 

g  Mercury        per  hot. 

e  Mica  (in  original  oases)  small  . .  per  lb. 

e     I,               II           I,      medium  „ 

€     t*                II            II      large    • .  „ 

o  Nickel,  sheet,  wire,  &c ,, 

p  Phosphor  Bronze,  plain  castings  „ 

p          „            „    rolled  bars  &  rods  „ 

p         ,,           I,  rolled  strip  &  sheet  „ 

o  Platinum       per  oe, 

d  Bilicium  Bronze  Wire      . .        . .  per  lb, 

r  Steel,  Magnet,  in  bars     ..        ..  per  ton 

J- Tin,  Block  (English)        ..        ..  „ 

a    „     Wire,  Nos.  1  to  16    . .        . .  per  lb. 

p  White  Antl-frJotion  Metals       ..  per  ton 

k  Zino,  Sb't  (Viellle  Montagne  bnd.)  [h 


Fortnight's 
(no.  or  Deo. 


6/. 
22/- 

Sd. 

5/6 
42/- 

fsno 

£6  5 
£18 

JE17  10 
X24 

jeso 

£28 
^£82 
2/6 
8id. 
ie22  10 
8Ad. 
4id. 
Hi. 

92/. 
£4  10 

£8  10 
£6  10 
£6 

£10  6 
B§d. 
£8  6 
8d. 


£96 

£1!<1  6  8 

£126 
£50  to  £221 
7fid. 
9|d. 
Bid. 
7|d. 
lOgd. 
lOgd. 
£83 
£83 
£88 
£f>9  10 
£87  10 
£75 
9id. 
4/6 
4/- 
1/10 
7/6 
B/1 
49/3 
£14 
£18  16  to  £19 
6/6 
£7  10 
6d.  to  88, 
8/6  to  6/- 
7/6  to  11/- 
3/6  to  4/6  nom 
1/1  to  l/3i 
I /OS  to  1/9 
im  to  l/5i 
166/- 
lld. 
£66 
£182  to  £183 

2/6 
£44  to  £194 
£26  10 


jid.  dec. 

Jd.  dec. 

|d.  dec. 

\a.  dec. 

Id.  dec. 

|d.  dec. 

£3  dec. 

£3  dec. 

£3  dec. 
£4  10  dec. 
£4  10  dec. 
£4  10  dec. 

id.  dec. 


3d.  dec. 
4d.  dec. 

£1  10  dec, 

5/-  inc. 


£1  dec. 


QnotationB  sapplled  by— 


a  8.  Boor  A  Oo. 

b  The  British  Alominiom  Co.,  Ltd, 
c  ThoB.  Bolton  &  Sons,  Ltdi 
d  Frederick  Smith  &  Co. 
e  F.  WlggiDB  &  Sons. 
/  India-Rubber,  Qntts-Peroha   and 
Telegraph  Works  Co.,  Ltd. 

rjunetji  Bhakspeare, 
Edwara  Vlll  *  Oo, 


/  Boiling  ft  Lowe. 

k  Morris  Asbby,  Ltd, 

;  Richard  Johnson  St  Nephew,  Ltd, 

m  W.  T.  Glover  A  Co.,  Ltd. 

n  P.  Ormiston  A  Sons 

o  Johnson,  Matthey  A  Oo,,  Ltd- 

P  _ 

r  W.  F,  Deonii  A  OOi 


i 
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SHARE     LIST     OF     ELECTRICAL    COMPANIES. 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER    COMPANIES. 


NAME. 


Bournemouth  &  Poole,  Ord. 

Do.    4J%Pref 

Do.    Second  6  %  Pref 

Do.    4J  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord.  . . 

Do.    7%  Cum.  Pref 

Central   Electric  Supply,  4  %  | 

Guar.  Deb.  J 

Charing  Cross,  West  End  &  City 

Do.    4i%  Cum.  Pref    .. 

Do.     "  City     Undertaking  "  ) 
44  %  Cum.  Pref. ) 

Do.    Do.    4%  Deb 9 

Chelsea,  Ord.  

Do.    4J  %  Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    5%  Deb 

Do.    4J  %  Second  Deb. 
County  of  London,  Ord 

Do.    6  %  Pref 

Do.    44%  Deb 

Do.    4*  %  Second  Deb. 
Kdmundson's,  Ord. 

Do.    6%  Cum.  Pref.    .. 

Do.    6  %  Non-Cum.  Pref. 

Do.    4J  %  First  Mort.  Dtb.   .. 
Folkestone 

Do.    5  %  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove .. 


Stock 

or 
Share 


10 

10 

10 

stock 

6 

6 

100 

6 
6 


100 

6 

Stock 

10 

10 

Stock 

100 

10 

10 

stock 

Stock 

£-a 

6 
5 

100 
6 
5 

100 
5 


Dividends 
for 


1912. 
6 

I' 

10 

7 


6 

ii 

4i 

4 
5 

4| 
9 
6 
5 

4i 

6 
6 

4i 


44 

6 

5 

44 

9 


1919, 
5f 

I' 

ii 
9+ 
7 


5f 
44 
4i 
4 

4t 

i* 

6t 

6 
5 

44 

5+ 

6 

44 

44 


44 

6 

5 

44 

8t 


Closing 
Quotations 
Nov.  25th. 


9h-  m 

B4-    94 
10  —  104 

95  —  98 

^^ 

93  —  96 

4^    6 
4—44 

33-     41 


904- 

B?4 

«4- 

6 

94  - 

97 

16  - 

17 

13  - 

14 

116  - 

120 

99  - 

101 

lit 

12 
12 

102J- 

104  J 

97  - 

100 

r- 

4\ 

14— 

n 

80  - 

88 

41- 

4% 

48- 

n 

69  - 

91 

78- 

84 

Rise 
+  or 
Fall 


+  i 
+  'i 


^t 


Present" 

Yield 
pc. 


£  a.  d. 

6  17  1 
4  14  9 
6  14  8 
4  11  10 

6  12  8 
4    12 

4    8    4 

6  0  0 
o    0    0 

6    9    1 

4  6  6 
6  0  0 
4  12    9 


6  0 

5  0 
a  4 
9  1 
0  0 
0  0 

6  2 
4  10  0 

Nil 

7    1  2 

6  'e  5 

6    .3  1 

6    2  7 

4  19  0 

5  10  9 


NAME. 


Kensington  &  Knighlsbridge.Ord. 

Do.    4  %  Deb 

Kent  Elec.  Power.  44  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Pref 

Do.  4  %  First  Mort.  Deb.  . . 
Metropolitan  

Do.    44%  Cum.  Pref 

Do.    4*  %  First  Mort.  Deb.    . . 

Do.    8*  %  Mort   Deb 

North  Metropolitan  Power  Sup-  1 

ply,  R  %  Mortgages  (Red.)  i 

Netting  Hill,  6%  Non-Cum.  Pref. 

Oxford  

St.  James'  and  Pall  Mall,  Ord.  . . 

Do.    7%  Pref 

Do.    84  %  Deb 

South  London,  Ord. 

Do.  5  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  .. 

Do.  44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


Stock 

or 
Bbwe. 


S 
Stock 
Stock 
8 
6 
Stock 
6 
5 
Stock 
Stock 

100 

10 
5 
5 
6 

ICO 
4 

100 
1 

100 

£i 
5 

100 
6 
5 


VlrVlmdJ 
tot 


1019.  1913. 

8 

4 
4 

4) 


'i 


6 
7 
10 
7 
84 
^ 
6 
7 

n1 

3 

*i 
10 

*i 


Cloaixic 
OaoUtiaoM 
Not.  astta. 


TV-  a 
68  —  91 
7(1  —  80 

r-n 

80  —  »3 

90-  W 
79  —  83 

99-103 

10  — 

6  — 

88- 

6i-  7 
BM-  854 

it-    81 
96-99 

J-  -S 

83-86 


Ria* 

■¥  ot     YUld 

FaU  ,     px. 


^1 


+  I 


M 

« 

6 
4 
6 
4 
• 
< 
4 
4 

4  18    d 

6  U  1 

6    T  8 

8  1 

0  0 

1  10 

0  8 

1  0 

1   a 


1. 

i. 

0 

0 

7  U 

13 

13 

14 

7 

10 

U 

10 

5 

4  13    9 


6  4  8 
S  14  8 
4    1  10 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power.  Ist  Mort.  Bds. . . 
Canadian  G^n.  El.  Com 

Do.    7%  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5  %  Deb 

Eleo.  Lt.  and  P.  of  Ooohabamba, ) 

6  %  Bonds ) 

I'^leo.  Supply  Victoria,  5  %  1st ) 

Mort.  Deb.  J 

Kleo.    Dev.   Ontario,    5  %    Ist) 

Mort.  Bonds,; 

Kalgoorlie  Eleo.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  5  %  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt  ,  5%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

'     Do.    5  %  1st  Mort.  Gold  Bds. 

Do.    5  %  2nd  Mort.  Bonds    . . 


6 

6 

6+ 

5 

Si 

6t 

5 

5 

5 

100 

5 

6 

$100 

7 

7+ 

$100 

7 

7 

1 

6 

,  , 

100 

6 

6 

100 

6 

6 

100 

6 

5 

$600 

5 

6 

10/. 

Nil 

1 

6 

6+ 

$500 

5 

6 

5 

Nil 

,  , 

100 

5 

6 

5 

5 

$100 

4 

4 

$100 

7 

7 

,  , 

5 

6 

100 

6 

6 

4S-    5i 
74-    78 
5  -    5J 
91  -  98 

107  —112 
118  —123 

8-     H 
91  —  93 

91  -  93 
93  —  96 
944-  964 

10/4  -1044 
It-    IJ 

108  -106 
68  —  73 
48  -  62 
80  —  85 
78  -  83 
68  —  73 


♦  • 

6  17    1 

•  • 

5  11    6 

4  15    3 

,  . 

6    7    6 

+  1 

6    7    3 

+  1 

6  14    9 

•  • 

6    8    1 

•  • 

6    7    6 

+  J 

6    9    9 

+54 

5  10    6 

+1 

6    4    9 

Nil 

11    5    8 

4  15    8 

4  14    4 

+  2 

7    0  10 

-2 

7    8    2 

+  2 

8    9    8 

6    0    6 

6  17    0 

Monterey  Ely.,  Light  &  Power, ) 

5  %  1st  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  ) 

5  %  1st  Mort.  Bonds  | 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    5%Deb.  Siock     .. 
Roy.  Elec.  Co.,  Montreal,  44  %  1 
Ist  Mort  Deb.  I 
Shawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  ) 
1st  Mort.  Deb. )" 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  j 


1 

100 

5 

6 

$100 

9 

m 

S500 

5a 

Ca 

Stock 

10 

Do. 

6 

6 

Do. 

5 

6 

100 

4i 

44 

glOO 

B4 

6\ 

$500 

5 

6 

Stock 

44 

44 

Do. 

44 

44 

100  . 

5 

6 

1 

6 

6 

100 

6 

6 

65-62 

212  -218 

16  —  36 

307  -317 

99  -104 
974-  994 

99  -101 

182  —137 
106  —107 

974-  994 
97  -100 

69  —  91 

U-     31 

103  —106 


+  1 
-I 

•  • 

-A 


8    14 

4  11    9 


4  8 
6  15 
4  19 


4    0  4 

4    7  T 

4  IS  6 

4    9  6 

4  10  0 

8    8  9 

6  li  fi 

6  14  8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph  . . 

Do.    6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do     Def 

Anglo  •  Portuguese   Tel.,   5   %  1 
Mort.  Deb.  J 

Chili  Telephone 

Comme'cial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref    . . 
Direct  United  States  Table 
Direct   W.  India  Cable,  4*  %\ 
Beg.  Deb. ) 
Eaitem  Telegraph,  Ord.  Stock 
.  Do.    84  %  Pref.  Stock  . . 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Ueb 

<  tlobe  Telegraph  and  Trust 

Do.    6  %  Pref 

O'eat  Northern  Telegraph 
Indo  European  Te'egraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Com.  Partic.  Pref.  . . 


10 

44 

stock 

6 

5 

$101 

8 

8 

$1(00 

4 

4 

stock 

3 

3 

Do. 

6 

6     ! 

Do. 

30/- 

.. 

100 

5 

6 

6 

8 

! 

Stock 

4 

4  ; 

10 

6 

6f  ■ 

10 

10 

10    1 

6 

4 

4 

5 

10 

10 

4 

4t 

100 

44 

4i 

Stock 

7 

7 

Do. 

34 

34 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

6+ 

10 

6 

6 

10 

20 

6+ 

25 

13 

6+ 

$100 

5 

5 

$100 

4 

4 

1 

20 

,  , 

1 

17 

62-    7i 

6    3    0 

96  -  97 

6    8    1 

122  -124 

— 1 

6    9    0 

88  -  91 

— 1 

4    8    0 

62  -  65 

4  12    4 

104*-1054 
iSl-  2)| 

6  18    9 

+  3 

6    3    0 

10a  -104 

4  16    2 

lA-    7A 

6-6    7 

79  -  81 

4  18    9 

8-9 

14,  -  16; 

6  9  9 
6  11    2 

s=?l 

6  6  8 
6  18    0 

6   -    6J 

+  i 

6  16    4 

98  -100 

4  10    0 

126  -129 

6    8    6 

75-  77 

4  10  11 

96  —  97  xd 

4    2    6 

124-  12g 

-J 

6  11    0 

94  -  96 

4    3    4 

lOJ-  lli 

6    6    8 

111-  laS 

-J 

4  19    0 

8O4-  824 

6    2    8 

67  -  59 

6  10    3 

li  —  82 

-84 

6    9    0 

64  -  68 

-2* 

6  17    8 

Bi-    38 

+  i 

5  10    a 

28-    2i 

+  A 

5  18    3 

Monte  Video  Telephone,  Ord.  . . 

Do.    5%  Pref. 
New  York  Telep.,  4  J%  Gen.  Ends. 
Oriental  Telep.  ana  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  and  European  Tel.,  4%  1 
Guar.  Debs.  J 
Renter's  ..        .. 

Submarine  Cables  Trust  . . 
Telephone  Co.  of  Egvpt,  44  %  ) 
Deb.  Red.  ( 
United  River  PKte  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  America    . . 

Do.    4  %   Debs.,   1  to  1,500) 

guar,  by  Braz.  Sub.  Tel.  f 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

6 

6 

1 

5 

6 

100 

44 

44 

1 

10 

lOf 

1 

6 

6 

stock 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

6 

6 

Stock 

4i 

*i 

5 

8 

6f 

5 

5 

6 

24 

-4 

•  • 

100 

4 

4 

10 

■1 

10 

6 

10 

6 

6 

100 

6 

6 

10 

7+ 

7 

Stock 

4 

4 

SIO.O 

4i 

*i 

m-  97J 
97  —  99 

8*-    94 
1224  -1254 

96-97 

61-    6J 


6  - 

lA- 

.2 

94  - 

97 

ai- 

^ 

9*- 

10 

9- 

H 

98  - 

ICO 

12  J - 

18J 

W  - 

96 

92  - 

95 

+A 


6    0    0 

6    8    1 

4  12    1 

6    0    0 

5    1    1 

4  10  11 

4    1    0 

10  10    c 

4  16    7 

4  IS  11 

B    1    6 

4  11    0 

4    8    4 

4    9    6 

5    0    0 

6    0    0 

8    6    4 

5    0    0 

6    8    8 

4    3    4 

4  14    9 

*  Unless  otherwise  Btated,  aU  share!:  are  faUy  paid. 


Paid  in  deferred  interest  warr<int6. 


+  Interim  Dtvidpod. 


38.  in  Fnnded  Dividend  Certs. 


OhntfnUod   an    nmxl    PagB, 


838 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— r(7('n^mt^«^.; 


ELECTRIC    RAILWAYS    AND    TRAMWAYS— HOME. 


NAME. 


Bath  Tram-i,  Pref.  Ord.   . . 

Do.    6%  Pref 

Do.    41  %  Deb 

Brit.  Eleo.  Trac,  6  %  Pref. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do.  Deferred 

Do.         6%Cum.Pr'f. 
7  %  Non-Cum.  Pr'f. 
5  %  Perp.  Deb.     . . 
H  %  2nd  Deb. 
Central  London  Railway,  Ord. . . 
Do.    Gtd.  Assented 

Pref 

Old.  Assented 

Def 

Otd.  Assented 

4%  Deb 

City  *  S.  London,  5%  Pref.,  1891 
Do.        Do.         1896      .. 
Do.        Do.         1901      .. 
Do.        Do.         1903      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    44  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb,    . . 
London  and  Suburban,  Ord. 
Do.  Do.    5  %  Cum.  Pref. 

Do.  Do.    4i%  IgtDeb.  .. 


Stock 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 

100 

5 

100 

100 

1 
1 

100 


Dividends 
for 


1912, 

Nil 
5 
4§ 


6 
8 
5 

4i 
8 


4 
5 
6 
5 
5 
4 
6 
44 

24 

4 

6 


44 


1913, 

6 

44 


5 

44 

8 

4 

4 

4 

4 
4 

5 

6 

5 

5 

4 

6+ 

44 

4 

5 

5t 
44 


Closing 
Quotations 
Nov.  25th. 


Pi 

70  —  75 
10  —  12 
84-  54 
87  —  90 
48  —  51 
90  —  93 

77  —  80 
61  —  66 

78  —  80 
70  —  75 
81  —  83 
60  —  65 
77  —  79 
97  —  99 
96  —  98 
96  —  98 
95  —  97 
95  —  97 
89  —  91 

66*=  71^ 
2>a-    2A 

73  —  78 
77  —  81 

74  -79 


Rise 
+  or 
Fall 


-4 


+Q 


Present 

Yield 

P.O. 

£  B.  d. 

Nil 

6    8    0 

6    0    0 

6  is   4 

5  17    8 

6    7    6 

5  12    6 

4  11    0 

5    0    0 

6    6    8 

4  16    8 

8    17 

6    13 

4    0  10 

6    2    0 

6    2    0 

6    3    1 

6    8    1 

4    8    0 

8    0    0 

6    6    9 

4  17    7 

6    2    7 

6    8    6 

6  14    0 

NAME. 


London  Eleo.  Railways,  4  %  Deb. 
London  United  Trams,  4  %  Deb. 
Metropolitan  Railway  Consol.  . . 

Do.    Surplus  Lands 

Do.    34  %  Deb 

Do.    8*  %  Pref 

Do.    84  %  Con.  Pref 

Metropolitan  District  Ord. 

Do.    6%  Deb 

Do.    4%  Deb 

Do.    4  %  Prior  Lien     . . 

Do.    44  %  First  Pref 

Do.    84%  Gtd 

Metro.  Eleo.  Trams,  44  %  Deb. 

Do.    5%  Deb 

Potteries,  Ord 

Do.    6%  Pref 

Do.    H  %  Deb 

South  Metro.  Trams,  6  %  Pref. 

Do.    4  %  Deb. 

Underground  Elec.  Railways  .. 

Do.    "A" 

Do.    6  %  First  Cum.  Inc.  Deb. 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord. . . 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

or 
Share 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100; 
100 
100 
100 
100 
1 
1 
100 

1 

100 
10 

1/- 

100 
100 
100 
6 
6 
100 


Dividends 
for 


1912. 
4 
4 

11 
2| 

84 


44 
6 
34 
6 

44 

6 

4 


6 

Nil 
3 
44 


1913 
4 
4 

14t 

2|i 

8j 

8S 

84 

'e 
4 
4 

44 


6 

44 
6+ 
4 


6 


Closing 
Quotations 
Nov.  26th. 


90  - 
58  - 
43  - 
68  - 
83  - 
78  - 
75  - 
29  J - 
186  - 

92  - 

93  - 

81  - 
74  - 

82  - 


68 

'I 
ta 
111 
99 

89 

i 


■  92 

■  62 

■  434 

•  60 

-  85 

•  80 

■  77 

■  80i 
-139 

-  94 

•  95 
-83 
-76 

-  86 

-  89 

-  A 

:8l* 
i-  I 

—  72 


-118 
-101 
-  90 

-     i 

4-    4 


81-86 


Rise  Prese 
+  or  Yield 
Fall  I     p.o 


+  1 
-f2i 


+li 


-A 


£  B.  d, 
4  7  0 
6  11    3 

3  14    9 

4  11  8 
494 
4  7  8 
4  11 

NU 
4  6  4 
4  6 
4  4 
6  8 
4  12 
6  4 
6  12 


7    6    6 

5  8    6 
BOO 

6  11    1 

NU 

NU 
6    6   2 
4^1 
6  18    4 

Nil 

6  '4    81 


ELECTRIC    RAILWAYS    AND   TRAMWAYS.— COLONIAL   AND   FOREIGN. 


Anglo  Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    4*  %  Deb 

Do     6'%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traction,  Light  and  I 
Power  I 
Brisbane  Trams  Invt.,  Ord. 

Do.    5  %  Pref 

Do.    ih  %  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.     Pref.  Ord 

Do.    5  %  Pref. 

Do.    a  %  1st  Mort.  Deb. 

Do.    4|  %  Vancouver  Deb.    . . 

Do.    4 J  %  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44%  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams   . . 

Do.    5%ADeb 

Do.    6%BDeb 


6 

5 
100 
100 
100 
100 
10 
100 
100 

$100 

5 

5 

100 

100 

100 

100 

40 

100 

100 

5 

5 

100 

1 

5 

100 

100 

$1000 

1 

100 
100 


54 

4 

44 

5 
5 
6 

44 
6 


8 
5 

8' 

6 

5 

44 

4* 

4i 
74 

5 

44 
5 
5+ 
4 
5 
5 

Nil 
5 
S 


64 
64 
4 

44 
6 
6 
6 

44 
6 

6t 

8 
5 

4* 

8t 

6 

5 

44 

44 

4i 

6+ 

6 

44 

5 

5 

4 

5 

5 


4^5-  m 

4A-  4^. 
89J—  914 
97|-  894 
9P4— 10Q4  . 
101  -10« 

io|-  114 

94  —  96 
97  —100 


7}- 

4i- 

98  - 

114  - 

101  - 

100  - 

97  - 

100  - 

93  - 

5|- 

4VS- 

96  - 

u- 

92  - 
88  ■ 
944- 
0  ■ 
85  - 
10  ■ 


-  71 

-  61 
-101 
-119 
-106 
-103 
-100 
-104 

-  95 

-  61 

-  Bf, 

-  99 

-  m 

-  6fa 

-  97 

-  92 


90 
20 


< 

6  14    8 
6    3  11 
4    7    5 
4  10    6 

.-  J 

.4  19    6 

4  17    1 

5    4    4 

4  13    9 
6    0    0 

-h 

6  16    4 

6    3    3 

•  * 

4  \i    0 

,  , 

4    9    1 

6  14    6 

—1 

5  13    2 

+  h 

4  17    0 

4  10    0 

4    6    7 

4    9    6 

5  17    8 
4  16    5 
4  11    0 

6  19    0 
4  12    0 

4  2    6 

5  8    8 

5  1    6 
Nil 

6  11    1 

•  • 

La  Plata  Elec.  Trams,  Ord. 

Do.  Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref.     . .        . :     '"^.'■^ 

Do..  5%. Dab..  .....  ^  ^._    _.. 

Madras  Eleo.  Tr.,6%  Cum. Pref. 
Elec. Tr.  (lyoi),  Deb.  .. 
Manaos  Trams  &  Lt.,  Ist  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Tramis  Com 

Do.    G6n.  Con.  5  %  Bonds     .. 

Do.    6  %  Bonds  . . 
Para  Elec.  Blys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref.     .. 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Eleo.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  Ist  Mort. ) 
6  %  Bonds ) 

Do.    6  %  Mort.  Bonds  . . 
Sao  Paulo  Tram.,   Lt.  and  P. ) 
5  %  1st  Deb.  j 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6  %  Pref.     . . 

Do.    5  %  1st  Deb. 
Winnipeg  Elec.  Rly.,  44  %  Deb. 


1 

1 

4fd. 

6 

,1 

6 

6+ 

••-'•1 

6 

6 

100 

5 

5 

6 

6 

6 

100 

5 

5 

100 

5 

5 

$1000 

6 

5 

$100 

7 

7 

■  >        * 

6 

5 

100 

6 

6 

6 

10 

1(H 

6 

6 

6 

100 

6 

6 

1 

64 

,  , 

6 

6 

6 

100 

44 

44 

5 

5 

100 

6 

5 

$500 

6 

6 

100 

6 

5 

100 

5 

6 

5 

7 

7 

S 

6 

6 

100 

5 

6 

100 

44 

44 

t.' 

1  -  li  xd 

•  • 

91-96 

41-    54 

,  , 

101  -103   ,  . 

,  , 

85  -  87 

,  , 

964—  984 

,  , 

76  —  79  - 

-14 

80  —  85.     , 

*•• 

82  —  85  .. 

+A-  ■ 

m—  6i 

4|—    5| 

•• 

94  -  96*  xd 

,  , 

^-58. 

,  ^ 

,  , 

9»^99 

•  • 

9^.10()4 

+  i 

88  —  90 

99  —102 

, , 

88  —  90 

98  —  95 

934- 9«4 

•• 

,  , 

95-37 

-24 

6  0 
4  16 
6  1 
6  4 
6  17 

4  17 
6  15 
6  1 
8  17 

6  17    8 

7  1    2 

8  0    0 

5  17    I 

6  3    8 

4  0  a 

6   «    8 
4  10  11 

4  19   e 

&11    1 

4  18    0 


6  11 
5.  6 
6  13 
6  14 
&  8  81 
il2    9] 


MANUFACTURING    COMPANIES. 


-o» 


Aron,  Ord. 

Do.   6  %  Pref. 

Babcock  &  Wilcox 

Do.    Pref.  ..         

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    5  %  Prior  Liens  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref.  

Do.     Deb 

British  Thomson-Houston,  Deb, 
British  Westinghouoe,  Pref. 

Do.    Deb.  . . 

Do.    6  %  Prior  Lien    . . 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.       . , 

Do.    44  %  Deb , 

Do.    44  %  Second  Deb, 
Callender's  Cable , 

Do.    Pref , 

Do.    Deb ■    .. 

Castner-Kellner      ..        ,,:       , 

Do.    Deb }      , 


7 

,  , 

6 

6 

16 

6 

6 

6 

6 

100 

5 

5 

100 

5 

5 

6 

10 

5 

6 

6 

100 

4* 

11 

100 

4A 

8 

Nil 

100 

4 

4 

100 

6 

6 

1 

,  , 

1 

2 

Nil 

100 

5 

6 

100 

4* 

44 

100 

44 

4| 

5 

15 

61 

5 

6 

5 

100 

44 

44 

1 

2U 

224 

100 

44 

44 

2?-    3 
lA-    li^ 

93  —  96 

85—87 

8-84 

51-    6i 

ICO  -103 

92  —  95 

li-    1,^ 

66  —  69 

100  —103 

2/-  -3/. 

8/-  -8/6 

0  —  J 
704—  754 
854—  404 
23  —  27 

loi-  114 

5  —    6i 
96  —  99 
8}i-    31g 
102  —105 


8  12    4 

7  13    4 

5    6    8 

4    8    6 

.  . 

6    8    0 

5    4    2 

-  4 

6  15    0 

5  17    8 

-i 

4  16    0 

4    7    5 

4  14    9 

+  i 

Nil 

5  15  11 

5  16    6 

Nil 

NU 

Nil 

6  12    6 

11    2    2 

16  13    4 

6  10    6 

4  15    3 

4  10    6 

— rV 

5  14    8 

4    5    9 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  JE2  paid 

Do.    fully  paid    . . 

D-.    4  %  Deb 

Do.    5  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb. 

Henlev's,  Ord.         ,,    '   ,, 

Do.    Pref...        ..  -  '*;.  I 

Do.    Deb.  ..         ..        .i 

India-Rubber,  Q.  &  T.     . . 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Ueb 

WiUans   &   Robinson,  4% 

Mort.    Deb 

Do.    B  4%  Cum.  Pref. 


l8t) 


100 

1 
1 

6 
6 
100 
100 
1 
1 

10 

100 

10 

100 

6 

6 

100 

10 

10 

IS 

106 

100 

100 


B 
Nil 

6 

Nil 
Nil 

4 

6 

6 

7 

7 

6 

6 

4 
15 

II 

7i 
5 
20 
4 


4 

6 

'7 

7 

*6 

4 

IW 

4* 

4J( 

5" 

6 

6f 

4 


92  —  94 
91-  101 
88  —  98 
129—  134 
m-    6A 

101  —10a  . 

13  —  14  '  , 

Pi— 16.- 
37  —  3> 
96  —  98 

66—61 

19-84 


+  7 


*  Unless  otherwise  stated  all  shares  are  fully  paid. 


t  Interim  dividend. 


7    5    0 


7  a 
NU 
NU 

6  9 

7  7 
7  5 
6  11 
9  13 
5,4 
5  16 
4  6 
6il 
4  8 
4    7 


6  8 
4-  1 
»'ll 


Bank  rBt«  of  Discount  5  p«r  6«nt.,  October  2nd,  1913. 
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THE    ELECTRICAL     EXHIBITS    AT    THE 
OLYMPIA    MOTOR-CAR    EXHIBITION. 


Bt  CHA8.  J.  WEBB,  A.I.A..E. 


iCi>ntinufid  from  page  848) 
The  Scott. — Prominent  among  the  new  combined  car  electric 
li(!:htin$r  dynamoB  and  engrine  fltartera  is  the  "  Scott,"  made  by 
Scott's  Starter  Syndicate,  Ltd.,  Norwich,  to  the  deBignfl  nf  Mr. 
W.  H.  Soott,  M.I.E.E  ,  the  technicil  managinjj  director  of  Messrs. 
Laurence,  Scott  &  Co.,  Ltd.  In  the  first  place,  it  may  be  mentioned 
that,  in  its  new  form,  the  machine  considerably  differs  from  the 
one  described  and  illustrated  in  these  columns  about  a  year  ago, 
in  which,  it  may  be  remembered,  a  series-parallel  system  of 
electrical  connections,  with  a  differential  winding  for  keeping  the 
charging  current  constant  with  varying  engine  speeds  was 
employed.  It  was  found  that  certain  disadvantages  were 
entailed,  e.g.,  both  complication  of  the  wiring,  and  the  difficulty 
of  getting  equal  charging  of  cells  when  in  parallel.  It  was, 
therefore,  decided  to  construct  the  machine  on  the  single- 
voltage  system.      With    this    system,    it    is  explained  that  the 


Fig.  8.— Scott  Combined  Lighting  Dynamo  and  Engine 

Starter. 

differential-winding  method  of  regulation  is  not  possible, 
unless  a  separate  additional  series-winding  be  employed  for 
the  charging.  It  is  further  contended  that  any  differential 
winding  system  of  regulation  has  the  disadvantage  that  as  the 
voltage  of  the  battery  increases  the  charging  current  increases, 
which  is  the  opposite  to  what  is  desirable  from  the  point  of  view 
of  life  of  the  cells.  An  automatic  regulator  in  the  shunt  winding 
was,  therefore,  tried,  and,  after  considerable  experimenting,  has,  it 
is  claimed,  proved  a  success.  Tde  armature  is  of  the  standard 
slotted  drum  pattern  ;  the  field  magnet  windings  are  suitably  pro- 
portioned so  that  the  machine  can  act  as  an  ordinary  shunt  dynamo 
when  driven  by  the  engine,  and  also  as  a  powerful  series-wound 
motor  to  drive  the  engine  through  an  epicyclic  gear  which  gives  a 
speed  reduction  of  14  to  1,  the  latter,  however,  being  capable  of 
modification  to  suit  the  particular  engine  to  which  it  is  to  be 
adapted. 

As  a  motor  the  machine  takes  current  at  24  volts,  i.e.,  using  a 
battery  of  12  cells,  and  as  a  dynamo  the  voltage  is  the  same,  but  as 
the  lighting  circuit  is  arranged  on  the  three-wire  system,  12-volt 
lamps  are  used.  An  important  advantage  of  the  special  field  mignet 
proportions  and  armature  windings  is  that  the  current  at  the 
instant  of  closing  the  circuit  is  comparatively  low. 

Perhaps  the  most  interesting  part  of  the  starter  is  in  connection 
with  the  gearing.  Referring  to  the  drawing,  fig.  9,  which  is 
to  be  regarded  as  purely  diagrammatic,  in  the  planetary 
gearing,  shown,  the  armature  shaft  gears  into  the  three  planet 
wheels,  which  revolve  on  pins  fixed  to  the  disc-wheel ;  these  three 
pinions  gear  into  what  is  termed  the  engine  wheel,  which  carries 
the  sprocket  whe=il  for  connecting  to  the  engine  shaft.  The  disc- 
wheel, if  free,  will  revolve  in  the  opposite  direction  to  the  armature 
shaft,  and  no  power  will  be  transmitted  to  the  engine  wheel,  but 
if  the  band  brake  is  applied,  the  engine  wheel  will  be  driven  in 
the  same  direction  as  the  armature  shaft  ;  the  leverage  being,  as 
before  noted,  usually  of  the  ratio  of  14  to  1.  The  band  brake, 
however,  can  only  prevent  the  rotation  of  the  disc  wheel  in  the 
one  direction,  because  of  the  free  wheel  clutch  shown  ;  this  being 
an  essential  feature  of  the  starter.  The  starter  can  be  operated 
or  controlled  in  several  ways,  according  to  its  position  on  the  car  ; 
the  usual  way  being  by  means  of  a  pull  handle  in  front  of  the 
driver,  which  first  switches  on  the  current  to  the  starter,  causing 
the  armature  to  start  freely.  A  further  motion  of  this  pull  handle 
tightens  the  band  brake  on  to  the  disc ,  wheel  of ,  the 
planetary   gearing,   and  the   armature   then  drives  the  crankshaft 


through  thiH  gearing  and  the  chain  drive  that  ia  n»a*llj  employed. 
The  band  brake,  however,  only  holds  in  one  direction,  and  m  soon 
as  the  entrine  fires,  the  planetary  gearing  revolvp*  a' a  wbol^,  then 
being  a  free-wheel  on  the  armature  spindle  which  xm  free  when  the 
armature  drives,  but  which  locks  the  g<>aring  when  it:  i«  beiog 
driven.  When  the  engine  start*,  the  pull  handle,  which  htm  a 
spring  return,  is  let  go,  a  spring  catch  J>eing  thereby  polled  into 
the  charging  position,  eo  that  the  driver  i«  reliered  of  the  t«ek  of 
remembering  to  pat  on  the  charging  switch  aft«r  starting. 

The  generation  of  current  for  charging  the  celb  i«  done  thronirb 
the  locked  free-wheel  already  mentioned,  the  ontpat  m  a  dynuno 


c<v»o  To  n*fl' 


Arto     OArro-  0^*^f, 


O'SC-  VJHECU 


A.f.r'tATU^C     s  .tAfT 


Fig.  9.— Scott  Engine  Starting  Arrangement. 


being  controlled  by  an  automatic  resistance  embcxlied  in  the 
switchboard.  This  device  i?  actuated  by  a  polf  noid  form  of  magnet 
and  regulates  theshunt  current  in  the  dynamo.  Charging  b- gins 
at  12  to  15  miles  an  hour,  this  depending  on  the  gear  ratio  ficted. 
Provision  is  also  made  for  disconnecting  the  dynamo  from  the 
battery  when  the  latter  is  fully  charged,  and  in  the  event  of  the 
circuit  being  left  closed,  when  the  engine  is  stopped,  the  armature 
is  merely  slowly  revolved  by  the  battery  current.  This,  it  is 
claimed,  involves  but  little  loss  and  is  qnickly  noted  by  the  slight 
click  of  the  free-wheel.  The  machine  is  being  maide  in  three 
sizes,  suitable  for  engines  of  low,  medium  and  high  power.  The 
brushes  are  easily  accessible  by  removing  the  end  cover,  and 
the  epicyclic  gear  is  enclosed  in  an  oil-tight  casing  at  the 
opposite  end. 

The  U.S  L. — One  of  the  most  interesting  combination  car  lighting 
dynamos  and  engine  starters  is  that  known  as  the  U  S.L  .  made 
by  the  United  States  Light  and  Heating  Co.,  of  New  York,  which 
has  been  adopted  on  the  Sheffield  Simplex  (British)  cars.  Differing 
Trom  any  of  the  machines  so  far  described,  the  I'  S.L.  device  is 


.  Fig.  10.— U.S.L.  Lighting  Dynamo  and  Engine  Starter. 

built  up  'as  an  integral  part  of  the  engine  of  the  c«r,  the  nsaal 
fly-wheel  being  replaced  by  an  armature  having  the  same  weight 
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and  inertia  charaoteristios.  Fip.  11  shows  the  motor- jrenerator 
dismantled  ;  on  the  left  is  the  oasinjr  bolted  to  the  engine  crank 
case  and  carryinsr  the  field  maprnets.  Next  is  the  revolving 
armature,  to  which  the  clutch  oasiner  is  bolted,  and  next  to  that  a 
Btationary  ring  carrying  the  brushes  within  which  the  commutator 
on  the  armature  runs.  On  the  right  is  a  domed  cover  which 
envelops  the  whole.  The  machine  has  a  compound  field,  series 
and  shunt  coils  working  cumulatively  as  a  motor,  and  dififerentially 
as  a  generator.  The  combined  ampere-turns  of  the  shunt  and 
series  coils  are  sufficient  to  saturate  the  magnetic  circuits,  so  that 
a  high    starting  torque  is    claimed  to  be  obtained.      The  only 


STEAM    BOILER    WORKING 
IN    ELECTRICAL     POWER    STATIONS. 


Fig.  11.— Component  Paets  of  U.S.L.  Starting  and 
Lighting  Device. 


moving  part  is  the  armature,  while  the  brush  gear  is  of  an 
ingenious  form,  and  claimed  to  have  a  life  equal  to  32,000  miles. 
The  starting  current  varies  from  125  to  250  amperes  at  24  volts. 
The  torque  is  exerted  at  a  distance  of  from  6  to  7  in., 
depending  on  the  size  of  the  engine,  the  turning  moment 
being  exerted  at  all  points  on  the  periphery  of  the  fly-wheel,  so 
that  no  extra  pressure  is  throxrn  on  the  engine  bearings.  When  run- 
ning as  a  motor,  the  machine  is  capable  of  driving  the  engine  at  a 
speed  of  from  150  to  400  e.p.m.,  the  makers  furnishing  instances 
of  its  use  for  starting  a  four-cylinder  engine,  4  in.  bore  x  4i  in. 
stroke,  at  350  K  P.M.  on  50  amperes,  and  a  terminal  pressure  of 
22  volts,  or  approximately  315  watts  per  revolution,  and  another 
case  of  a  4  J  in.  x  5  in.  four-cylinder  engine,  taking,  at  280  revolu- 
tions, 70  amperes  at  21  volts,  equal  to  525  watts  per  revolution. 
The  starting  switch  is  of  a  revolving  drum  type,  with  five  spring- 
controlled  contacts,  somewhat  similar  to  these  used  in  tramcar 
controllers.  The  switch  is  only  need  for  starting  the  engine,  and 
is  controlled  by  the  driver's  foot,  its  normal  position  making 
generator  connections.  The  contacts  break  in  oil,  and  when  the 
engine  starts  to  fire,  the  current  is  very  low  so  that  no  sparking 
occurs.  For  engine  starting  a  100  ampere-hour  12-cell  battery 
delivers  current  at  24  volts,  while,  when  the  pedal  is  released  a 
spring  automatically  returns  the  switch  to  the  generating  position, 
and  at  the  same  time  links  up  the  cells  into  two  parallel  groups  of 
six.  An  automatic  cut-out  is  provided,  by  means  of  which,  when 
the  battery  is  fully  charged,  the  field  is  cut  out,  and  thereforej  no 
damage  can  cccur  to  the  winding  of  the  dynamo  through  an  over- 
charge of  the  accumulators.  The  insulation  of  the  winding  is  also 
made  heavy,  so  that  the  accumulators  cannot  give  out  sufficient 
current  to  burn  or  short-circuit  the  field  winding  of  the  dynamo. 
It  is  claimed  for  the  system  that,  acting  directly  as  the  engine 
fly-wheel,  the  efficiency  is  higher  than  where  gears,  chains,  or 
other  power  transmission  devices  are  employed. 

The  White. — On  the  White  petrol  cars,  which  are  built  at  Cleve- 
land, U.S  A.,  a  combination  lighting  dynamo  and  engine  starter  is 
employed,  this  working  in  conjunction  with  a  nine-cell  battery. 
Notwithstanding  that  the  two  functions  are  combined  in  the  one 
machine,  the  armature  remains  the  only  moving  part ;  it  is  of  a 
relatively  low-speed  type,  enabling  it  to  be  permanently  connected 
to  the  engine  at  a  low  gear  ratio,  it  being  claimed  to  have  an 
advantage  in  this  respect  over  those  in  which  gears  have  to  be 
brought  into  and  out  of  mesh.  The  machine  is  driven  by  and 
starts  the  engine  through  a  chain  drive,  the  full  18  volts  being 
employed  for  starting,  while  only  12  volts  are  used  on  the  lighting 
circuit, 

{,To  he  continued.} 


Eye-preserving  Glass>. — As  the  result  of  a  prolonged 

research.  Sir  William  Crookes  has  succeeded  in  devising  glasses  of 
special  comnosition  which  eflFectually  preserve  the  eye  from  the 
injurious  effects  of  intensely-heated  molten  glass,  &c.,  cutting  ofE 
practically  all  the  ultra-violet  rays  and  more  than  90  per  cent,  of 
the  heat  rays.  Unfortunately,  these  qualities  cannot  be  combined 
in  one  specimen  of  glass  in  the  highest  degree ;  but  a  glass  can  be 
made  which  possesses  both  to  a  great  extent. 

Finsbary    Technical  Collese  0.*s.  i. — Finsbnry    old 

students  are  asked  to  note  that  Mr.  F.  R.  C.  Rouse's  new  address  is 
15,  Clifton  Gardens,  Golder's  Green,  London,  N.W.  He  will  be 
glad  to  receive  particulars  of  the  doings  of  any  old  students, 
especially  in  the  electrical  department. 


The  paper  on  this  subject,  read  by  Mb.  J.  W.  Jackson  before  the 
Institution  of  Electrical  Engineehs  (for  abstract  see  Elec- 
trical Review,  page  779),  was  discussed  at  Newcastle  on 
November  10th, 

In  opening  the  discussion,  Mb.  C.  Turnbull  (Tynemouth  Cor- 
poration) said  that  mechanical  stokers  were  not  used  at  sea, 
because  they  were  only  adapted  for  using  small  coal,  and  the  cost 
of  installing  crushing  apparatus  would  probably  outweigh  the 
saving  due  to  the  use  of  mechanical  stokers. 

Mb.  H.  H.  Baker  said  that  no  doubt  the  superheater  position 
shown  in  fig.  1  was  very  nice  from  a  maintenance  point  of  view, 
but  he  did  not  see  how  high  superheats  were  going  to  be  attained 
with  the  superheaters  so  far  removed  from  the  furnace.  Another 
point  was  that,  as  the  width  of  a  boiler  was  generally  restricted, 
for  greater  outputs  one  had  to  increase  the  height  of  the  tubes, 
and  this  again  meant  that  the  gases  would  be  unable  to  give  the 
necefsary  superheat  with  the  superheater  in  the  position  shown  in 
fig.  1.  He  doubted  very  much  whether  there  was  much  difference 
in  the  cost  of  maintaining  superheaters  in  either  position. 

Mb.  Innis  said  that  he  had  had  personal  experience  of  super- 
heaters placed  low  down  amongst  the  tubes,  over  a  period  of 
3i  years,  and  eo  far  he  had  seen  no  signs  of  buckling  or  warping. 
He  admitted  that  the  tubes  sooted  up,  but  he  did  not  think  that, 
in  this  respect,  they  were  appreciably  worse  than  those  shown  in 

figr.  1. 

Mb,  W,  M,  Selvey  said  that  it  was  a  well-known  fact  that 
when  a  boiler  was  started  up  clean  the  superheat  gradually  rose  as 
the  lower  tubes  of  the  boiler  got  dirty,  and  when  the  superheater 
tubes  began  to  get  dirty  the  degree  of  superheat  commenced  to 
fall.  He  thought  that  the  figure  of  75  per  cent,  of  the  total 
evaporation  of  a  boiler  taking  place  in  the  front  two  or  three  rows 
of  tubes  was  too  high,  and,  personally,  he  would  not  put  this  above, 
say,  65  per  cent.  With  regard  to  the  "  Bonecourt "  and  "  Nicholson  " 
boilers,  his  first  impression  had  been  that  the  claim  that  low  final 
temperatures  could  be  produced  without  corrosion  could  not  be 
maintained,  especially  as  gas  engine  people  had,  for  years,  been 
keen  on  recovering  heat  from  the  exhaust  gases,  which  could  not 
be  reduced  below  a  certain  temperature  without  caueing  corrosion 
troubles.  He  had,  however,  gone  very  carefully  into  the  matter, 
and  had  found  that  in  a  boiler  using  coke  oven  gas,  78  per  cent,  of 
the  heating  value  of  which  was  due  to  hydrogen,  and  where  100 
percent,  excess  air  was  used,  the  dew  point  of  the  mixture  was 
nearly  100°  F.,  or,  in  other  words,  until  the  gas  was  cooled  to 
100°  F.  no  moisture  could  be  deposited.  For  furnace  lining  silica 
bricks  were  very  much  superior  to  bricks  containing  any  traces  of 
iron.  He  did  not  think  that  there  was  any  difficulty  whatever  in 
fitting  ''  Lancashire  "  boilers  with  mechanical  stokers. 

Mb.  W.  Baxtee  said  that  while  the  water-tube  boiler  was 
undoubtedly  much  more  "  lively "  than  the  Lancashire  boiler, 
the  latter  had  many  points  of  superiority,  and  he  could  not  under- 
stand why  greater  advantage  had  not  been  taken  of  a  combination 
of  these  boilers,  the  Lancashire  boilers  for  the  steady  part  of 
the  load,  and  water-tube  boilers  to  take  the  peak  load.  Mr, 
Jackson  had  mentioned  the  possibility  of  using  superheaters  up  to 
900°  F.,  and  he  would  be  glad  to  have  Mr,  Jackson's  views  on  the 
type  of  turbine  blading  which  would  be  suitable  for  these  high 
temperatures.  He  thought  that  a  good  many  of  the  earlier 
troubles  were  due  to  want  of  consideration  or  want  of  knowledge 
of  the  theory  of  combustion,  and  in  view  of  later  knowledge  it  was 
difficult  to  see  how  anyone  could  ever  expect  a  Lancashire 
boiler  fitted  with  Galloway  tubes  to  be  smokeless.  With 
regard  to  air  leakages,  very  few  people  appreciated  what  a  large 
amount  of  air  could  leak  through  a  brick  wall,  even  if  it  was  free 
from  cracks  and  well  jointed.  It  had  been  stated  that  there  was 
no  condensation  of  sulphuric  acid  in  the  "Bonecourt"  boiler,  but 
he  thought  that  there  must  be  some  because  the  Skinningrove 
Iron  Co,  had  lined  the  chamber  at  the  back  of  their 
"  Bonecourt"  boiler  with  lead,  in  order  to  obviate  corrosion. 
With  regard  to  electrical  schemes  for  the  prevention  of  corrosion 
in  boilers,  one  at  least  of  these  had  passed  the  experimental  stage, 
and  he  thought  that  it  was  largely  a  question  of  time  before  such 
electrical  methods  would  come  into  general  use. 

Mb.  Olemitson  said  that  he  would  be  glad  to  know  what  was 
the  minimum  quantity  of  steam  which  could  be  passed  through  a 
superheater  without  damage  to  the  tubes.  He  had  not  observed 
any  great  drop  of  pressure  in  well-designed  superheaters,  the  area 
of  the  tubes  in  which  would  be  at  least  two  to  three  times  the 
area  of  the  stop  valve  ;  nor  ihad  he  observed  such  a  great  differ- 
ence as  12  in.  between  the  level  of  the  water  in  the  front  and  back 
drums,  and  he  thought  that  6  in.  would  be  nearer  the  mark,  even 
when  working  at  an  evaporation  of  7  to  8  lb.  per  sq.  ft.  Rather 
than  adopt  the  plan  of  altering  the  level  of  the  different  drums,  as 
suggested  by  Mr.  J.ack8on,  he  thought  that  it  would  be  much  better 
to  lower  the  water  gauge  on  the  middle  drum  by.  say,  6  in.  or  7  in., 
and  one  would  then  always  be  certain  that  the  front  drum  contained 
plenty  of  water,  L'nder  the  system  proposed  by  Mr.  Jackson,  in 
the  event  of  the  boiler  step-valve  being  closed  there  would  be  very 
little  water  left  in  the  front  drum,  with  the  consequent  danger  of 
damage  to  the  tubes, 

Mb.  p.  G.  Watson  (Newcastle  Electric  Supply  Co.)  said 
that  it  would  be  a  mistake  to  pay  stokers  according  to  the  amount 
of  COg  produced,  depending  upon  the  men  handling  the  ashes  to 
raise  questions  regarding  unbnmt  fuel,  becanse  these  men  were 
drawn  from  the  same  class,  and  it  would  ^xn  an  easy  matter  for 
them  to  arrange  to  share  the  bonus. 
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Mb.  Chas.  Vernier,  (N.E.S.  Co.)  Chairman,  »aid  that  the 
"  Bonecourt  "  boiler  was  a  very  attractive  proposition,  eep^'cially  on 
account  of  the  economy  of  space,  when  one  considered  the  relative 
space  occupied  by  the  boilers  and  turbines  in  a  modem  installa- 
tion. There  were  three  ways  of  ^asifyinpr  coal  :— (1)  Gafcifyinjf 
the  coal  in  producers,  and  recoverinjj  sulphate  of  ammonia  and 
tar.  According  to  a  recent  article  in  the  ELErTKiCAL  Review, 
out  of  a  ton  at  138.  6d.,  98  lb.  of  Fulphate  of  ammonia,  value 
!tH.  9d.,  could  be  recovered,  and  also  2i  cwt.  of  tar  at  lOe.  per  ton, 
the  product  thus  recovered  beiner  worth  lis.  out  of  a  total 
cost  of  138.  ()d.,  and,  of  course,  the  eas  was  produced  in  addi- 
tion. (2)  The  ooal  could  be  ccked  in  the  usual  way. 
The  third  system  was  to  combine  the  first  two,  first  carbonisinif  the 
coal  at  low  temperatures,  and  recovering  the  more  volatile  pro- 
ducts. Out  of  a  ton  of  coal  one  could  eet  20  (gallons  of  good  tar 
worth  .'iOs.  a  ton,  20  lb.  of  sulphate  of  ammonia  worth  2p.,  and 
13  cwt.  of  coke.  If  the  coke  was  burnt  in  a  gas  producer  a  furthtr 
45  lb.  of  sulphate  of  ammonia  was  produced,  making  altogether 
ti5  lb.,  and  under  this  system  12s.  (id.  worth  of  by-proc" acts  was 
recovered  out  of  LSs.  worth  of  coal,  and  a  total  of  20,500,000  B.TH.u. 
was  available. 

Mr.  J.  W.  Jackson  (in  reply)  said  that  he  did  not  know  of  any 
experiment  with  mechanical  stokers  on  ships,  but  he'did  not  think 
that  there  would  be  any  difficulty  in  procuring  the  necessary  tmall 
coal.  The  old  type  of  superheater  was  undoubtedly  more  costly 
than  the  new  type,  but  had  a  much  longer  life,  and  lower  main- 
tenance costs.  In  the  earlier  type  of  superheater  the  temperature 
of  the  gases  would  be  somewhere  between  1,2W'  F.  and  2,000°  F., 
and  this  should  be  ample,  even  for  superheats  as  high  as  900°. 
The  figure  of  75  per  cent,  was  a  comparative  one  only,  and  he 
would  not  like  to  be  tied  to  it.  He  agreed  that  pure  silica  bricks 
were  very  satisfactory,  except  that  they  had  low  mechanical 
strength,  and  were  frequently  crushed  due  to  pressure  on  the  arches. 
With  regard  to  the  type  of  blading  most  suitable  for  highly  super- 
heated steam,  he  thought  that  the  impulse  type  was  undoubtedly 
the  best.  In  his  opinion  Galloway  tubes  had  nothing  to  do 
with  the  production  of  smoke  in  a  boiler,  as  combustion  should  be 
completed  before  the  gases  had  time  to  reach  the  tubes.  The 
minimum  quantity  of  steam  it  would  be  safe  to  pass  through  a 
superheater  would  depend  upon  its  exact  position  in  the  furnace. 
He  still  maintained  that  it  was  advisable  to  vary  the  level  of  the 
drum  in  a  water-tube  boiler. 

It  was  quite  a  good  scheme  to  put  sheet  steel  round  boiler 
settings,  but  care  had  to  be  taken  that,  in  the  event  of  the  brick- 
work cracking,  part  of  the  gases  did  not  find  their  way  between 
the  brickwork  and  the  sheeting,  thus  short-circuiting  the  boiler. 
With  regard  to  Mr.  Watson's  objection  to  the  scheme  of  paying 
firemen  according  to  the  CO2  produced,  he  did  not  think  that  even 
extra  money  would  induce  the  men  handling  the  ashes  to  work  in 
a  tunnel  in  which  there  was  a  large  quantity  of  burning  fuel. 
With  regard  to  the  gasification  of  coal,  up  to  now  one  had  had  to  be 
content  with  promises  and  figures,  and  he  thought  that,  in  any 
such  scheme,  the  capital  cost  would  be  unduly  high. 


PAYMENT    BY    INSTALMENTS. 


[from  our  legal  "^contributor.] 


It  constantly  happens  that  in  the  carrying  out  of  engi- 
neering works  it  becomes  necessary  to  provide  for  payments 
on  account  as  the  work  proceeds.  Most  contractors  would 
be  unwilling,  and  many  would  be  unable,  to  find  all  the 
capital  in  the  first  instance  ;  and  a  custom  has  accordingly 
sprung  up,  according  to  which,  when  a  certain  part  of  the 
work  is  done,  the  contractor  is  entitled  to  a  certain 
percentage  of  the  contract  price. 

"While  the  chief  duty  of  the  engineer  in  relation  to  a 
contract  for  the  erection  of  machinery  is  to  supervise  the 
work  of  the  contractor,  it  is  by  no  means  an  unimportant 
part  of  his  duty  to  decide,  subject  to  the  terms  of  the 
contract,  how  the  contractor  shall  be  paid,  and  whether  he 
is  keeping  up  to  time,  having  regard  to  all  the  unforeseen 
difl[iculties  which  may  arise.  Thus,  at  the  very  outset  of 
the  work,  it  may  become  impossible,  owing  to  the  floodine:  of 
foundations  or  other  unexpected  diflBculty,  for  the  contractor 
to  proceed.  In  these  circumstances,  what  about  the  payment 
of  instalments  ? 

It  may  be  premised  that  where  the  method  of  payment  is 
fixed,  nothing  becomes  due  until  the  contractor  has  done 
everything  to  entitle  him  to  receive  payment.  Each 
certificate  for  an  instalment  creates  a  debt  due,  and  the  con- 
tractor is  entitled  to  immediate  payment  thereof,  subject  to 
the  terms  of  the  contract,  and  to  any  right  of  the  employer 
to  any  set-off  or   counterclaim.     As  a   rule  the  engineer 


auiliorif!<:8  the  contractor  to  be  paid  and  otherwise  expresMS 
his  approval  of  work  done  by  means  of  a  certificate.  To 
fave  trouble  and  to  avoid  di.-putta  the  contract  sboold  provide 
for  a  written  certificate.  OiherwiBe  a  mere  verbal  state- 
ment may  be  sufficient.  For  instance,  in  Elmes  v.  Barfth 
Market  Co.  decided  in  181)1,  a  contract  provided  that  "the 
contractor  shall  receive  payment  for  big  woik  at  the  rate  of 
£80  per  cent.,  for  the  works  completed  on  the  sorveyor'a 
certificate  of  completion,  and  th*;  balance  at  the  end  of  the 
term  of  maintenance,  less  deductions  that  may  be  made  in 
accordance  with  the  terras  of  the  contract,  and  on  the 
surveyor  certifying  that  the  wlioJe  of  the  works  are  in  a 
complete  and  satisfactory  state."  It  waa  held  that 
a  certificate  within  the  meaning  of  thia  clanae 
might  be  given  orally  by  the  surveyor.  Where  a  written 
certificate  is  expressly  required,  the  contractor  is  helpiesB 
unless  it  be  forthcoming.  He  cannot  soe  the  employer  for  the 
price  of  the  work  he  has  done,  unless,  indeed,  he  can  show 
that  the  certificate  has  been  withheld  by  the  engineer  act- 
ing in  collusion  with  the  employer. 

The  mere  fact  that  the  engineer  by  granting  a  progre« 
certificate  during  the  course  of  the  work  appears  to  express 
approval  cf  that  which  is  already  done,  will  not  enable  the 
contractor  to  sue  for  payment.  The  "  progress  certificate  " 
is  sometimes  termed  a  "  certificate  on  account."  In  the 
form  of  model  conditions  sanctioned  by  the  Institution  of 
Electrical  Engineers  it  is  specially  provided  that  no  such 
certificate  is  to  prejudice  the  rights  of  the  purchasers 
against  the  contractor  or  relieve  the  contractor  of  his  obli- 
gations for  the  due  performance  of  the  contract.  It  is 
usual  to  make  provision  for  progress  certificates  by  saying 
that  the  contractor  sLall  be  entitled  upon  the  certificates  of 
the  engineer  to  payments  by  the  employer  in  accordance 
with  provisions  to  the  following  effect :-  (1)  As  the  works 
progress  80  per  cent,  upon  the  contract  value  of  the  work  from 
time  to  time  delivered  or  executed  on  the  site  to  the  satis- 
faction of  the  engineer ;  (2)  the  remaining  20  per  cent. 
(usually  termed  the  retention  money)  in  respect  of  each 
distinct  section  or  part  of  the  works  as  follows  : — («)  lit  per 
cent,  at  the  expiration  of  one  month  after  the  emplojer 
takes  over  the  works,  and  (ft)  10  per  cent,  at  the  expiration 
of  nine  months  after  the  first  10  per  cent,  becomes  due  under 
(a).  Payments  made  under  the  former  provision  are  made 
on  "  progress  certificates."  To  avoid  any  chance  of  mis- 
understanding, it  is  as  well  to  insert  a  clause  providing  that 
the  certificates  given  during  the  work  shall  not  in  any  way 
prejudice  the  employer  in  the  final  settlement  of  accounts  in 
case  it  should  appear  that  the  contractor  has  been  paid  too 
much. 

Where,  after  the  payment  of  money  to  the  contractor  on 
account,  he  fails  to  complete,  owing  to  his  own  default,  or 
abandons  the  contract  without  good  cause,  the  employer 
may  be  entitled  to  recover  the  instalments  paid  on  the 
ground  that  the  consideratioa  has  wholly  failed  ;  but  at  all 
events  the  employer  would  have  a  ground  of  action  for  a 
breach  of  the  contract  to  complete  in  which  the  damages 
recovered  might  be  equal  or  exceed  the  amount  paid  on 
account. 


Lead. — Messrs.  James  Forster  vi  Co.  report  as  follows, 

under  date  November  22nd: — "Closing  prices  last  week  were 
£18  128.  6d.  November,  £18  7s.  6d.  December,  £18  March,  with 
buyers  for  prompt  at  £19,  and  February  £18  2s.  C^.  After  the 
severe  fall  in  values  at  the  end  of  lat>t  week,  we  had  a  moderate 
recovery  at  the  beginning  of  this  week,  the  best  prices  bein^ 
reached  on  Wednesc'ay,  whtn  £19  3s,  9d.  waa  paid  for  November. 
£18  168.  Decfmber,  £18  6s.  3J.  February,  with  buyers  at  £18  10s. 
January.  The  market  has  since  reacted,  the  closing  prices  being: 
£18  178.  6d.  November,  £18  10s.  December,  £18  2?.  6d  January, 
£18  February,  and  £17  ISs.  9d.  March.  Arrivals  for  the  first  half 
of  the  men  h  amotntto  the  large  total  of  about  8,000  tons,  which  his 
given  a  welcome  relief  to  the  long-prevailing  scarcity.  Ltad.  how- 
ever, continues  scarce,  little  prompt  stuff  is  offering,  and  the 
intrinsic  position  does  not  justify  any  considerable  reaction  in 
prices,  but  sentiment  is  pfssimistio  in  all  metals;  there  is  no 
speculative  activity  en  the  "bull  "  side,  and  with  leading  interests 
selling,  the  lendtnoy  is  slack.  Export  dt  mand  is  active,  but  home 
consumers  arc  not  in  evidence  as  buyers.  With  Mexican  affairs 
still  at  a  deadlock,  there  is  little  prospect  of  a  plentiful  tupply,  but, 
on  the  other  hand,  trade  in  lead,  as  in  other  met&ls,  is  falling  off, 
and  existing  supplies  seem  to  be  sufficient  in  the  meantime, 
English  lead,  £19  Ss.  to  £19  IOs." 
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PRESSURE    RISES. 


By  W.  DUDDELL,  P.R.S. 


(Abstract  of  Inaugural  Address  delivered  by  the  Preeident  of  the 
Institution  ok  Electkical  Enuineeks,  Nov.  13th,  ldi'6.) 

The  prmcipul  causes  of  pressure  rises  may  be  broadly  divided 
into  three  classes  :-(ij  tiesouance,  {'2)  Switching,  (3)  Arcs 
and  sparks. 

lie  so  nance. —An  electric  circuit  which  contains  self-induc- 
tion and  capacity  has.  as  is  \\ell  known,  a  free  period  of  its 
own,  and  electric  oscillations  may  be  produced  in  it  provided 
that  the  resistance  does  not  exceed  a  certain  limit.  If  an 
alternator  is  connected  to  such  a  circuit,  and  if  the  period 
of  the  circuit  is  the  same  as  the  periodic  time  of  the  alter- 
nating E.M.F.,  then  very  violent  oscillations  may  be  set  up 
in  the  circuit. 

A  limit  to  the  strength  of  the  oscillation  is  set  by  the 
apparent  resistance  of  the  circuit— by  apparent  resistance 
in  this  connection  I  mean  a  quantity  which,  when  multi- 
plied by  the  square  of  the  current,  gives  the  total  losses  in 
the  circuit,  including  iron  losses,  eddy-current  losses,  etc., 
under  the  given  conditions.  For  instance,  if  the  apparent 
resistance  K  is  comparatively  small,  then  the  voltage  on 
the  condenser  or  self-induction  may  rise  to  approximately 
w  L/R  or  1/  «  C  R  times  the  E.M.P.  of  the  alternator,  where 
L  is  the  self-induction,  C  the  capacity  and  w  =  2  tt/;/  being 
the  frequency. 

The  most  general  case  that  occurs  in  parctice  is  a  long 
unloaded  cable  which  is  connected  to  an  alternator.  In 
this  case  the  self-induction  in  the  circuit  is  mainly  the  self- 
induction  of  the  alternator  itself,  and  the  capacity  is  the 
capacity  of  the  cable.  Resonance  may  be  expected  to  take 
place  if  the  period  1//  of  the  alternator  is  the  same  as  the 
free  period  of  the  circuit.  This  case  does  not  occur  frequently 
under  normal  working  conditions. 

It  is  easy  to  show  tbnt  in  order  to  obtain  resonance  at 
any  frequency  the  capacity  current  taken  by  the  cable  under 
normal  voltage  must  be  equal  to  the  short-circuit  current 
of  the  generator  at  normal  excitation  and  at  the  frequency 
considered.  No  station  could  very  well  be  run  in  this 
condition,  as  it  means  that  the  capacity  current  of  the 
cables  considerably  exceeds  the  normal  output  of  the 
generator.  Although  I  have  observed  many  cases  of  resonance 
of  a  3rd,  5th,  7th,  and  higher  harmonics,  I  have  seldom  seen 
cases  of  resonance  of  the  fundamental. 

If  the  wave  form  of  the  alternator  is  not  a  pure  sine  wave, 
a  resonance  of  one  of  the  upper  harmonics  is  quite  possible, 
since  it  is  evident  that  as  the  frequency  increases  the 
capacity  current  taken  by  the  cable  increases  and  the  short- 
circuit  current  for  that  frequency  decreases,  so  that  they 
rapidly  approach  one  another.  Resonance  of  the  5th  and 
higher  harmonics  may  be  expected  in  practice. 

With  modern  alternators  resonance  seems  to  have  practically 
disappeared  in  this  country.  In  the  early  days  I  had  some 
bad  cases  to  investigate  when  resonance  of  one  or  other 
of  the  harmonics  took  place,  which  either  caused  failures 
or  difficulties  in  regulating  the  voltage.  With  the  modern 
machines  the  3rd,  5th,  and  7th  harmonics  are  generally  so 
small  that  there  is  no  trouble  from  their  resonating.  Reson- 
ance of  the  higher  harmonics  is  more  likely  to  take  place, 
but  owing  to  the  very  much  greater  losses  due  to  eddy 
currents,  hysteresis,  etc.,  the  resonance  of  these  higher  har- 
monics does  not  in  general  attain  .a  serious  magnitude, 
especially  if  there  is  any  load  on  the  machine. 

In  the  ordinary  three-phase  systems  the  wave  forms  between 
the  phases  are  practically  free  from  the  3rd  harmonic,  but 
this  is  not  necessarily  true  of  the  wave  form  between  each  of 
the  terminals  and  the  neutral  point.  Care  must  therefore  be 
taken   that  the  resonance  of  this  harmonic  doea  not  occur. 


Fig.  1. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


Prom  this  cause  there  might  be  quite  a  considerable 
potential  difference  between  each  of  the  cores  of  the  cable 
and  earth,  whereas  a  record  of  the  wave  forms  taken  between 
the  cores  might  show  nothing  abnormal. 
"  As  a  few  examples  of  resonance  of  the  higher  harmonics 
observed  in  generating  stations  when  the  alternators  were 
connected  to  feeders  on  open  circuit,  the  following  may  be 
of  interest. 

Fig.  1  is  the  open-circuit  wave  of  an  old  type  of  400-kw. 
2,000-volt  alternator,  and  Fig.  2  is  for  the  same  machine 
connected  through  a  3:1  transformer  to  two  of  the  feeders. 
The  record  which  was  taken  on  the  high-tension  side  of 
the  transformer  shows  a  marked  resonance  of  the  3rd 
harmonic,  causing  the  potential-difference  wave  to  fall 
almost     to     zero     once     during     each     half-period.        The 


maxinaum  volts  are  10,140,  or  1.60  times  the  R.M.S.  value 
instead  of  1.41  times  for  the  sine  wave.  This  is  quite  an 
exceptional  case,  owing  to  the  shape  of  the  open-circuit 
wave  and  the  large  capacity  of  the  cables  in  comparison 
with  the  size  of  the  machine. 

<rJ^  1^"  ^  .shows  the  open-circuit  wave  of  a  more  modern 
500-kw.  three-phase  6,60n-volt  generator,  and  Fig.  4  is  for 
the  same  machine  connected  to  two  of  the  feeders  A 
resonance  of  the  13th  harmonic  has  taken  place  and  the 
maximum  voltage  has  risen  to  14,000,  or  2.33  times  the 
R.M.S.  value. 

The  effect  of  the  changes  in  speed  on  the  wave  form 
near  a  resonance  is  exemplified  in  Pig.  5,  which  shows  the 
open-circuit  wave  of  a  330-kw.  5.000-volt  generator  at 
normal  speed,  and  in  Fig.    6    for    the    same    machine    con- 


Fio.  5. 


Fig.  6. 


Fig.  7. 


Fig.  8. 


nected  to  four  feeders.  An  increase  of  8  per  cent,  in  the 
speed  produces  Pig.  7,  and  a  reduction  of  26  per  cent. 
Pig.  8. 

The  importance  of  the  observation  is  that  alternators 
should  never  have  their  speed  run  up  or  down  when 
excited  and  connected  to  cables  on  open  circuit,  for  fear 
of  passing  through  a  possible  resonance  of  an  upper  har- 
monic. In  this  connection  I  should  like  to  draw  attention 
to  the  case  of  switching-off  at  the  generating  station  a 
feeder  connected  at  its  far  end  to  a  running  motor  or 
rotary  converter.  When  the  switch  opens,  the  cable  is  left 
connected  to  the  running  motor  or  rotary  converter,  which 
acts  for  a  short  time  as  a  generator.  As  the  machine  slows 
down  there  is  a  considerable  risk  of  a  resonance,  the  more 
BO  as  the  self-induction  of  the  motor  or  converter  may  be 
high  enough  to  give  a  resonance  even  of  the  fundamental. 
An  example  of  this  effect  is  shown  in  Pig.  9,  in  which  a 
feeder  supplying  two  motor-generators  in  a  sub-station  was 
disconnected  from   the   busbars   by   tripping   the  oil   switch. 


Fig.  9. 


The  busbar  pressure  was  6,420  volts,  but  the  maximum  peaks 
on  the  record  after  the  switch  had  opened  are  no  less  than 
16,200  volts,  due  to  a  resonance  of  the  13th  harmonic 
during  the  short  time  that  the  motor-generators  were 
slowing  down  with  the  feeder  on  the  open  circuit  connected 
to  them. 

Directly  there  is  any  appreciable  load  on  the  system  the 
risk  of  a  serious  resonance  becomes  very  small  and  rapidly 
vanishes.  Should,  owing  to  any  cause,  the  load  be  suddenly 
switched  off  the  ends  of  long  feeders  so  as  to  leave  them 
unloaded  and  connected  to  the  generator,  there  is  the  proba- 
bility of  a  pressure  rise  due  to  the  combination  of  resonance, 
a  rise  in  the  speed  of  the  generator,  and  interrupting  the 
current,  referred  to  below  under  "Switching." 

There  are  certain  special  cases  in  which  resonance  of  the 
fundamental  may  appear  in  unexpected  ways.  In  an  actual 
example,  a  three-phase  voltmeter  transformer  wj^s  connected 
to  the  busbars  on  the  high-tension  side  by  means  of  a  fairly 
long  length  of  cable.  At  the  busbar  ends  of  the  cable  were 
disconnecting  links.  It  was  found  that  if  one  of  the  links  at, 
say,  b  (Fig.  10)  were  in  place,  the  other  two  being  open,  a 
high  voltage  occurred  between  either  of  the  other  terminals 
and  earth.  The  neutral  point  of  the  generator  was  earthed, 
and  each  of  the  cables  between  the  busbars  and  the  instru- 
ment transformer  had  a  capacity  of  about  .005  mfd.  to  earth. 
A  cirnuit  was  thus  formed  through  the  closed- link  b,  two  coils 
of  the  transformer  in  series,  and  the  capacity  of  the  lead  to 
earth  back  to  the  neutral  point.  The  self-mduction  of  the 
two  coils  of  the  transformer  in  series  was  j'ust  about  sufficient 
to  give  a  resonance  when  in  series  with  the  capacity  of  tho 
cable  to  earth  at  the  ordinary  working  frequency.  The 
voltage,  which  should  have  been  4,620  (8.000  volts  between 
phases)  between  a  or  c  and  earth  was  observed  to  be 
10,100.  or  more  than  double  the  proper  value.  On  dis- 
connecting the  pieces  of  cable  between  a  and  c  and  the 
transformer,  the  observed  voltage  on  the  open  legs  of  the 
transformer  fell  to  4,700,  practically  normal  value.  Every 
time  a  voltmeter  transformer  was  put  in  or  out  of  circuit 
by  withdrawing  the  link,  the  somewhat  dangerous  con- 
dition had  to  be  passed  through  where  one  of  the  legs  of 
the' transformer  was  submitted  to  something  like  twice  the 
normal  pressure. 
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As  another  possible  example  take  the  case  of  a  100-kw. 
single-phase  transformer  supplied  at  6,000  volts  through  a 
feeder  one  mile  long  and  feeding  into  a  distributing  net- 
work. If  the  capacity  of  the  feeder  be  taken  as  0.25  mfd. 
the    capacity    current    at    50    frequency    will    be    just   under 


I 


Fig.  10. 

i  ampere.  The  magnetizing  current  of  the  primary  of  this 
transformer  may  not  differ  much  from  i  ampere,  and 
there  is  thus  a  possibility  of  a  pressure  rise  should  the 
feeder  be  disconnected  at  the  generating  station,  leaving 
the  transformer  connected  on  the  low-tension  side  transform- 
ing up  and  making  the  cable  alive.  If  there  was  much 
magnetic  leakage  in  the  transformer  thi3  rise  might  be 
serious. 

In  two-phase  or  three-phase  systems  a  number  of  com- 
binations of  the  cables  and  transformers  exist  where,  if  a 
connection  be  opened,  or  during  switching,  the  self-induc- 
tion of  the  transformers  may  be  in  series  with  the 
capacities  of  the  feeders,  as  pointed  out  by  Steinmetz. 

Summing  up,  it  may  be  said  that  resonance  at  the  funda- 
mental frequency  is  rare  but  very  dangerous  when  it  does 
occur.  Resonance  of  an  upper  harmonic  is  much  more  fre- 
quently observed,  but  with  the  good  wave  forms  of  rnodern 
turbo-alternators  the  amplitudes  of  the  upper  harmonics  are 
so  slight  that  their  resonance  does  not  generally  produce  any 
dangerous  pressure  rise. 

Switching. — In  switching  apparatus  in  and  out  of  circuit 
there  are  a  certain  number  of  cases  in  which  the  pressure 
may  rise  considerably  above  the  normal  irrespective  of  any 
arcing  or  sparking  which  may  take  place  at  the  contacts. 
The  best  known  is  probably  the  ordinary  case  of  opening 
an  inductive  circuit  such  as  the  field  coil  of  a  generator.  If 
the  rate  at  which  the  current  is  suppressed  is  sufficiently 
great,  very  high  voltages  can  be  produced,  because  the  whole 
of  the  energy  that  is  stored  in  the  self-induction  is  set  free, 
and  must  be  either  dissipated  or  stored  in  some  available 
condenser.  If  an  uncharged  condenser  is  suddenly  switched 
;0n  to  a  generator,  then  in  the  general  case  the  potential 
difference  between  the  terminals  of  the  condenser  will  rise 
not  only  to  that  of  the  generator  but  will  overshoot  the  mark, 
and  may,  in  the  extreme  case  if  there  are  no  losses,  reach 
twice  the  value.  This  is  analogous  to  the  ordinary  case  of 
,  the  ballistic  galvanometer  in  which,  when  the  damping  is 
small,  the  initial  deflection  on  switching  it  into  circuit  is 
twice  the  steady  deflecton. 

We  have  here,  therefore,  two  fundamental  cases  where 
pressure  rises  may  easily  occur  in  practice,  namely,  when 
inductive   circuits   are   suddenly  opened   or  when   condensers 

'  V  V 

Fio.  11. 

such  as  cables  are  suddenly  charged.  The  simple  case  of 
the  inductive  circuit  is  so  well  known  that  nothing  more 
need  be  said  about  it  except  to  point  out  that  in  the  case  of 
long  feeders  where  the  currents  are  large  the  energy  stored 
in  the  self-induction  of  the  feeders  may  be  quite  consider- 
able; this  is  especially  the  case  with  continuous-current 
feeders. 

As  examples  of  the  voltage  rise  when  switching  on  a 
capacity,  Pig.  11  shows  the  case  of  switching  on  and  off 
3  miles  of  cable  on  open  circuit  at  5,600  volts  to  a  1,000-kw. 
generator  by  means  of  an  oil  switch.  The  peak  of  the 
potential-difference  curve  is  14,500  volts,  or  about  2.6  times 
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Fig.  12. 

the  R.M.S.  value.  The  switching-off  of  the  cables  gives  no 
rise,  the  cable  behaving  like  a  simple  concentrated  condenser. 
The  fine  ripples  on  the  curve  are  due  to  a  high  harmonic 
slightly  resonated. 

As  another  example.  Fig.  12  shows  the  switching  on  and 
-  off_  of  about  2  miles  of  cable  by  means  of  an  air-break 
switch  from  a  5,000-volt  generator  of  an  old  type  which  had 
not  a  very  good  wave  form.  At  the  moment  of  switching 
on  the  potential  difference  rose  to  11,000  volts,  or  2.2  times 
the  R.M.S.  value.  It  is  to  be  noted  that  after  the  first 
contact  at  the  switch  the  cable  becomes  charged  by  the 
oscillations.  The  switch  then  breaks  contact  and  the 
charge  in  the  cable  leaks  away  through  the  oscillograph 
giving    part   of    a   discharge   curve.     About    1 /200th    of   a 


second  later,  while  the  cable  is  still  ^vartly  charged,  the 
switch  aiukes  contact  again  and  the  cable  is  recharged,  but 
this  time  in  the  reverse  direction,  from  the  foUowmg  half 
of  the  wave  form.  ITie  cable  again  becomes  charged  By  the 
oscillations  and  finally  settles  down. 

This  effect  of   a   switch    not    makin;'         '  .t   may 

lead  to   high    pressures,    because   the    ._  ,..    which 

the  voltage  on  the  condenser  may  swing  ib  twice  the 
difference  of  potential  which  is  suddenly  applied  to  it.  For 
instance,  if  after  the  first  contact  the  cable  ia  left  charged 
to  a  potential  +  v  and  then  contact  ia  made  again  at  the 
middle  of  the  following  half-period  when  the  voltage  is  -  r, 
the  change  of  voltage  applied  to  the  condenser  ia  V4-p,  and 
the  first  swing  may  amount  to  2  (V-fr),  or  the  voltage  rise 
measured  from  the  zero  line,  2  (\+v)-v,  say  2  V+r.  In  the 
worst  case  of  t;  =  V  we  have  a  maximum  of  3  V;  or  for  a 
sine  wave  fia>  4.2  times  the  R.M.S.  voltage. 

I  have  already  stated  that  no  rise  of  potential  takes  place 
when  switching  off  a  condenser.  If.  however,  sparking  or 
vibration  takes  place  at  the  contacts  the  effect  just  men- 
tioned may  occur.  Fig.  12  is  a  good  example  where  the 
cable  was  switched  off  from  the  machine,  and  it  shows 
that  while  the  cable  was  discharging  after  the  first  switch- 
ing off  the  switch  made  contact  again  and  re-charged 
the  cable  in  the  reverse  direction.  During  the  following  dis- 
charge the  switch  again  made  c<)ntact  and  re-charged  the 
cable,  giving  a  pressure  rise  to  12,900  volts.  The  switch  now 
finally  breaks  contact  and  the  cable  discharges  with  a  tendency 
to  a  slow  oscillation. 

A  bad  case  of  vibration  of  the  contacts  of  switching 
combined  with  a  resonance  is  shown  in  Fig.  13,  in  which 
about  12  miles  of  feeder  were  switched  on  to  the  400-kw 
generator  already  mentioned  (see  Fig.  1).  The  cable  wai 
not  quite  discharged  from  previous  experiments  at  the 
moment  the  switch   made  contact.     The  ordinary  rise    but 
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Fig.  13. 


not  a  serious  one,  took  place,  and  the  switch  remained 
closed  for  little  over  half  a  period.  It  then  broke  contact 
for  approximately  half  a  period;  after  which  it  re-made  con- 
tact, giving  a  high  rise  in  the  reverse  direction  to  5,1U0 
volts  from  a  R.M.S.  value  of  2,000.  During  the  next  half- 
period  the  switch  appears  to  have  made  good  contact,  but 
during  the  following  one  it  has  again  been  faulty  m  its 
contact.  The  moral  is :  Use  a  switch  which  closes  quite 
clean  without  any  chattering  of  its  contacts,  and  switch 
on  under  oil,  as  the  risk  of  a  leading  spark  is  thereby  greatly 
decreased. 

The  smaller  curve  is  the  current  flowing  into  the  cable, 
which  current  it  will  be  noticed  has  three  times  the  funda- 
mental frequency,  owing  to  the  fact  that  the  conditions 
are  practically  the  conditions  of  the  resonance  of  the 
third  harmonic  of  this  machine  already  referred  to.  The 
results  of  a  very  large  number  of  tests  of  switching  on  and 
off  cables  on  open  circuit  show  that  in  general  on  switch- 
ing on  the  cable,  if  no  sparking  takes  place,  the  peak  rarelv 
exceeds  twice  the  R.M.S.  voltage,  and  that  there  is  no  rise 
on  switching  off.  If,  however,  vibration  of  the  contacts 
takes  place  or  sparking,  whi.  h  will  be  referred  to  again 
later,  then  the  peak  may  be  more  serious.  If  the  switch 
is  in  good  condition,  however,  the  upper  limit  of  the  peak 
may,  I  think,  be  safely  taken  at  three  times  the  R.Sl.S. 
voltage.  _^ 

As  all  cables  and  apparatus  should  at  least  be  able  to 
stand  safely  twice  the  working  voltage  for  short  periods, 
to  switch  on  a  cable  should  be  quite  safe  provided  no  serious 
sparking  takes  place  at  the  contacts. 

I  have  so  far  mentioned  the  cases  of  a  caoacity  or  a  self- 
induction,  i.e.  a  cable  or  a  winding  of  a  machine  suddenly 
switched    in    or    out    of    circuit.     The     next    case    is     the 
■  switching  in  and  out  of  a  circuit  which  has  both  capacity 
-  and  self-induction ;  in  this  case  oscillations  may  be  producod 
if  the  resistance  is  low  enough. 

Consider  an  infinitely  long  cable,  and  let  it  be  suddenly 
connected  to  an  alteinatmg-current  generator  at  the 
moment  when  the  potential  difference  is  zero.  As  the 
potential  difference  increases  at  the  generator  end  of 
the  cable  a  current  will  flow  into  it  charging  up  the  con- 
denser formed  by  the  cable  and  earth,  and  this  charge  will 
travel  along  the  cable  with  a  certain  velocity.  Owing  to 
the  resistance  and  capacity  of  the  cable  the  quantity  of 
electxicity  flowing  along  it  will  become  less  and  less  as'  the 
charge  travels  along,  so  that  one  may  look  upon  the  wave 
travelling  down  the  cable  as  being  of  continually  decreas- 
ing amplitude.  As  the  wave  travels  down  the  cable  with 
a  certain  velocity  the  alternator  continues  to  revolve,  that 
is  to  say,  the  phase  of  the  current  wave  applied  to  the  end 
of  the  cable  is  continually  changing,  so  that  the  phase 
difference  between  the  alternator  wave  and  the  current 
wave  travelling  down  the  cable  increases  progressively.  The 
net  result  is  that  in  a  very  long  cable  tne  wave  travelling 
along  the  cable  continually  diminishes  in  amplitude  ana 
lags  behind  the  generator  in  phase. 

(To  be  continued.) 
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THE    CHARACTERISTICS    OF    INSULATION 

RESISTANCE. 


By  S.  EvERSHED,  M.I.E.E. 


Electbical 
London, 


(Abstract  of  pnper  read  before  the  INSTITUTION  OF 
Engineers  at  Jiirmingham,  Xorember  2(it/i,  and 
Koveniber  27 t/i,  191  ii) 

DtiRiNQ  recent  years  a  preat  deal  of  valuable  research  work  has 
been  done  to  increase  our  knowledge  of  the  properties  of  insulating 
materials,  yet  notwithstanding-  the  progress  so  made  the  natural 
laws  governing  insulation  resistance  are  but  little  understood. 

The  only  insulating  materials  whose  behaviour  in  use  corres- 
ponds with  their  predetermined  dielectric  properties  are  those 
which  are  non-absorbent.  Of  the  remainder,  and  they  form  the 
msjority  of  the  materials  in  common  use,  we  can  only  predict  that 
the  insulation  resistance  of  any  electrical  system  in  which  they 
are  used  will  be  governed  almost  entirely  by  the  moisture  they 
absorb.  Everyone  knows  that  insulation  resistance  decreases  on  a 
damp  day  and  recovers  during  dry  weather.  It  is  perhaps  not  so 
generally  known  that  in  most  cases  insulation  resistance  decreaee.", 
in  a  perfectly  definite  way  and  almost  instantaneously,  as  the 
electric  pressure  upon  it  is  increased,  and  slowly  recovers  if  the 
pressure  is  restored  to  the  initial  value  or  cut  ofif  altogether. 

The  effects  of  moisture,  voltage,  polarity,  and  other  phenomena 
commonly  met  with  in  insulation  have  been  forced  upon  the 
author's  attention  for  many  years  past,  and  the  pressing  need  to 
find  answers  to  the  questions  that  so  frequently  arise  in  connection 
with  insulating  materials  induced  him  to  undertake  an  experi- 
mental research  with  a  view  to  the  better  understanding  of  their 
behaviour  in  everyday  use.  This  work  has  been  in  progress  for 
three  years.  The  author  has  sought,  by  investigating  the  natuie 
of  leakage  conduction,  to  establish  some  definite  relation  between 
applied  potential  difference  and  insulation  resistance.  If  the  curve 
expressing  this  relation  be  traced  from  a  few  volts  up  to  the  break- 
down point,  it  will  be  found  to  consist  in  general  of  two  parts  of 
opposite  curvature  more  or  less  like  the  voltage-resistance  curve 
shown  in  fig.  1 . 

The  shape  of  the  first  part  of  this  characteristic  curve  is  deter- 
mined by  the  extent  to  which  leakage  is  due  to  moisture  ;  leakage 
through  the  substance  of  the  insulator — dielectric  leakage — is 
negligibly  small  compared  with  that  caused  by  the  merest  trace 
of  moisture.  For  most  practical  purposes  an  insulator  may  be 
regarded  as  having  no  inherent  conductivity,  the  conducting  power 
which  it  appears  to  possess  being  usually  caused  by  leakage  ov^r 
damp  surfaces,  and  if  the  insulator  is  porous,  through  the  capillary 
channels  inside  the  material. 

Tbe  investigation  of  the  second  or  breakdown  part  of  the  con:  - 
plete  curve  (see  fig.  1)  is  still  in  the  preliminary  stage,  and  the 
present  paper  deals  mainly  with  the  first  part  up  to  the  point  c  r 
region  of  inflection. 

When  a  conductor  resistance  is  measured,  care  is  taken  to  avoid 
the  introduction  of  any  extraneous  electromotive  forces  due  to 
polarisation,  induction,  capacity  or  thermo-electric  junctions.  But 
with  insulating  materials   similar   precautions  are  not  generally 
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Fig.  1.— Complete  Chaeacter- 
isTic  Curve  for  Cotton 
containing  a  Normal 
Amount  of  Moisture 
Absorbed  from  the  Air. 


Fig.  2.— Insulation  Resist- 
ance OF  A  Dynamo  Arma- 
ture, Showing  Hysteresis 
Effect. 


possible,  and  all  that  can  be  done  is  to  measure  the  ratio  of  applied 
potential  difference  to  the  resulting  current-,  v/i,  and  call  that  the 
insulation  resistance,  though  the  "'ohms"  so  obtained  are  not 
necessarily  of  the  same  nature  as  the  ohms  in  a  metallic  con- 
ductor. 

The  greater  part  of  the  work  was  done  by  means  of  a  Broca 
galvanometer,  made  by  the  Cambridge  Scientific  Instrument  Co.  ; 
the  pressure  was  supplied  by  a  battery  of  secondary  cells  giving 
about  500  volts.  When  leakage  conduction  is  to  be  detected  or 
measured,  continuous  current  is  e.-sential. 

Guarded  insulation — the  method  of  Price's  guard  wire  extended 
to  include  every  material  insulating  point  in  the  testing  apparatus 
— is  now  universal  in  insulation  testing.  This  happy  invention 
was  used  throughout  the  present  investigation,  and  hence  the 
current  measured  was  in  every  case  the  current  it  was  intended  to 
ooserve  and  nothing  else. 


In  the  choice  of  examples  it  does  not  matter  what  kind  of  insu- 
lators are  involved  ;  so  long  as  their  resistance  is  within  the  range 
of  measurement,  they  will  nearly  all  tell  the  same  tale  of  a  gradual 
fall  in  the  resistance  as  the  testing  voltage  is  increased. 

Fig.  2  is  a  typical  moisture  curve,  indicating  that  the  insulation 
is  entirely  composed  of  absorbent  materials.  It  is  important  to 
note  that  when  the  curve  was  retraced  backwards  a  kind  of 
hysteresis  effect  appeared.  With  abforbent  insulators  this  effect  is 
nearly  always  to  be  found.  The  two  curves  in  fig.  :\,  one  traced  on 
a  wet  day  and  the  other  after  a  spell  of  dry  weather,  show  that  a 
large  excess  of  moisture  not  only  lowers  the  general  level  of  the 
resistance  but  also  brings  about  an  entire  change  in  the  character 
of  the  curve.  In  the  lower  curve  three  things  which  are  charac- 
teristic of  conduction  by  moisture  are  struggling  for  the  mastery. 
On  a  wet  day  every  solid  insulator  is  covered  with  a  film  of  water, 
which  if  it  were  in  stable  equilibrium  would  conduct  according  to 
Ohm's  law  and  give  a  horizontal  straight  line.  But  instability  is  a 
marked  feature  of  films  when  they  are  exposed  to  the  air,  and 
hence  in  practice  the  curve  is  never  a  simple  straight  line.  In 
addition  there  is  some  typical  conduction  through  absorbent 
insulators,  and  the  curve  is  the  resultant  of  all  three  effects. 
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Fig.  4.— In,sulation  Resist- 
ance OF  A  Supply  Meter. 


A,  in  dry  weather. 

B,  in  very  wet  weather. 

Fig.    3. — Insulation    Resist- 
ance OF  Lighting  Circuits. 


The  curve  in  fig.  4  is  typical  of  insulation  that  is  made  up  of  i  n 
absorbent  insulator  in  series  with  one  which  has  a  more  nearly 
constant  resistance.  Fig.  5  is  remarkable  because  it  shows  that 
the  resistance  was  affected  by  polarity.  The  polarity  effect  is  a 
strongly  marked  characteristic  of  earthenware  insulators. 

Prolonged  experiments  were  made  on  a  large  number  of  materials 
which  are  in  common  use  for  insulating  purposes.  The  materials 
included  rubber,  gutta-percha,  micanite,  porcelain,  cotton,  paper 
silk,  oils,  and  varnishes. 
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Fig  6.— Leakage  Cubbent 
Plus  Chabging  Current 
Flowing  into  a  Rubber 
Cable,  from  0  up  to  7 
Minutes. 


A,  with  wires  positive,  earth  negative, 

B,  with  wires  negative,  earth  positive. 

Fig.  5. — Insulation  Resist- 
ance OF  Interior  Wiring, 
Showing  Polarity,  or 
"Valve,"  Effect  (Ohm- 
meter  Test). 


Our  object  being  to  learn  something  about  conduction  through 
moisture,  any  dielectric  leakage  there  may  be  through  tbe  substance 
of  the  insulators  can  only  be  ignored  if  we  first  show  that 
dielectric  resistance  is  enormous  in  comparison  with  the  resistance 
of  the  leakage  paths  which  are  formed  by  traces  of  moisture. 

The  only  non-absorbent  insulators  which  were  tested  were  gutta- 
percha and  rubber.  These  are  both  non-absorbent  in  the  sense 
that  what  little  water  they  may  be  capable  of  absorbing  is  entirely 
unable  to  form  leakage  paths  through  the  insulator.  Submarine 
cables  insulated  with  these  materials  have  been  lying  on  the 
bottom  of  the  sea  for  half  a  century  or  more,  and,  so  far  as  the 
author  is  aware,  no  trace  of  conduction  by  absorbed  water  has  ever  | 
been  detected  in  a  sound  cable. 

Rubber  as  an  insulator  for  cables  is  so  extensively  used  in  every 
branch   of  electrical   industry  that  it   is  naturally   the  example 
chosen  for    illustration.    The  test  sample  was  a  rubber-covered  i 
flexible  cable  made  up  of  64  6-mil  wires.  Insulated  in  accordance 
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with  the  standards  of  the  Cable  Makers'  Association,  and 
gnaranteed  to  have  an  insulation  resistance  of  not  less  than  GOO 
megohms  for  1  mile  after  1  minutes  electrification.  The  rubber  ia 
between  35  and  .'57  mils  in  thickness,  and  consists  of  one  layer  of 
pure  Para  and  two  layers  of  vulcanised  rubber.  This  flexible  ia 
used  by  the  author's  firm  for  the  interior  connections  of  naval  {?ear, 
and  for  that  purpose  it  is  supplied  without  any  covering  outside 
the  rubber  ;  it  was,  therefore,  in  suitable  form  for  an  under-water 
test.  A  length  of  this  cable — equal  to  one-sixteenth  of  a  mile — 
was  put  into  a  bucket  of  water,  where  it  remained  for  40  days. 
The  tests  which  were  made  during  that  period  consisted  in 
charging  the  cable  at  about  500  volts  and  observing  the  total 
current  flowing  into  it  at  intervals  of  time,  so  that  a  time-current 
curve  might  be  drawn.| 

The  charging  current  dies  away  rapidly  at  first,  then  more  and 
more  slowly.  Ultimately,  possibly  after  many  hours,  the  only 
appreciable  current  passing  through  the  galvanometer  will  be  the 
true  dielectric  leakage.  The  actual  result  of  a  test  of  this  kind, 
made  after  the  flexible  had  been  in  the  water  for  10  days,  is  shown 
in  figs.  6  and  7.  In  fig.  6  the  time-current  curve  is  given  from 
10  seconds  up  to  7  minutes  after  the  closing  of  the  charging 
circuit  ;  while  fig.  7  shows  the  same  curve  from  3  minutes  up  to 
420  minutes  (7  hours). 

Incidentally,  these  two  diagrams  afford  a  good  illustration  of  the 
misleading  appearance  of  curves  of  this  class.  Judging  from 
fig.  6,  one  would  infer  that  within  4  or  5  minutes  the  current  was 
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Fig.  7. — Leakage  Cuerent  plus  Charging  Current 

flowing  into  a  rubber  cable  ;  continuation  op  the  tlme- 

CuBRENT  Curve  in  Fig.  6,  up  to  seven  hours. 

already  nearly  approaching  its  final  steady  value.  But  we  have 
only  to  change  the  time  scale  from  minutes  into  hours,  and  magnify 
the  current  scale  by  a  substantial  amount,  and  the  curve  conveys  a 
very  different  impression.  Instead  of  a  few  minutes,  an  hour  or 
more  must  elapse  before  the  current  can  be  said  to  be  "  well  round 
the  bend  of  the  curve." 

The  charge  was  continued  for  27  hours  without  a  break,  and  by 
that  time  the  current  had  fallen  to  0'00072  mioro-amperes  at  525 
volts.  This  was  assumed  to  be  the  true  dielectric  leakage  current, 
and  its  value  is  indicated  on  each  of  the  diagrams  by  a  horizontal 
line. 

iTo  be  continued.) 


University  Education  in  London.— The  President  of 

the  Board  of  Education  has  sent  to  the  Vice-Chancellor  of  London 
University  a  letter  in  which  he  announces  that  the  Government, 
after  careful  consideration,  have  decided  that  the  scheme  of  the 
report  of  the  Royal  Commission  on  University  Education  in 
London  is  calculated  to  produce  a  University  of  London  worthy  of 
the  name.  It  will  be  the  business  of  the  Departmental  Com- 
mittee to  discover  how  far  the  numerous  bodies  and  persons  con- 
cerned are  prepared  to  co-operate  on  the  basis  of  the  principles 
underlying  the  scheme. 
Those  principles  may  be  shortly  stated  as  follows  : — 

1.  That  the  government  of  the  University,  and  particularly  its 
financial  administration,  shall  be  entrusted  to  a  small  Senate  pre- 
dominantly lay  in  its  composition,  and  not  representative  of  special 
interests  ;  and 

2.  That,  on  the  other  hand,  the  control  of  the  teaching  and  the 
examinations  of  students  in  colleges  of  the  I'niversity  shall  be  in 
the  hands  of  the  teachers. 

3.  That  the  educational  and  financial  control  of  the  constituent 
<!olleges  shall  be  vested  in  the  University. 

4.  That  as  much  of  the  University  work  as  possible,  together 
with  the  University  administration,  should  be  concentrated  in  a 
central  University  quarter. 

5.  The  scheme  of  reconstruction  should  provide  effectively  for 
continuance  of  access  to  University  examinations  by  external 
students,  i.e.,  by  those  who  are  not  attached  to  any  college  or 
school  of  the  University. 

As  regards  the  future  of  the  Imperial  College,  it  has  never  been 
proposed  that  the  college  should  be  moved  from  its  present  site.  It 
is,  however,  an  essential  part  of  the  scheme  that  it  should  become 
a  constituent  college  of  the  new  University  under  "  the  educational 
and  financial  control  "  of  the  Senate. 

On  the  conclusion  of  the  necessary  negotiations  the  Govern- 
ment hope  to  introduce  legislation  in  due  course  to  give  effect  to 
these  principles. 

The  scheme  of  the  Royal  Commission  is  the  only  one  in  the  field, 
and  if  it  fails  of  accomplishment  all  chance  of  reform  and  pro- 
gressive development  may  be  gone  for  many  years. 

The  Government  will  be  prepared,  in  the  event  of  the  scheme 
taking  shape  in  legislation,  to  make  substantial  new  contributions 
to  the  resources  of  the  University. 


Amendments. 

CAMER00N8. — A  new  tariff,  which  has  been  put  into  operation 
as  from  August  2tth  last,  provides  for  a  duty  of  20  per  cent,  ad 
ralorrm  on  iron  wares  of  all  kinds  and  a  duty  of  10  per  cent,  on 
goods  not  specially  mentioned  in  the  tariff  aa  not  iocloded  in  the 
free  list. 

PRANCE. — The  Board  of  Trade  have  received  information  from 
the  French  Customs  Department  to  the  effect  that  the  CLstoma 
Service  may  take  the  declaration  respecting  the  electric  equipment 
of  tramway  cars  to  be  correct  if  such  declaration  xb  corroborated 
by  a  detailet^  note  showing  the  weight  of  each  part  of  the  equip- 
ment and  where  such  part  is  to  be  used. 

The  October  issue  of  the  Circular  of  the  British  Chamber  of 
Commerce  calls  attention  to  a  method  of  importing  heavy 
machinery  into  France  at  the  lowest  ratee  powible.  It  often 
happens  that  a  machine  ia  too  heavy  or  too  bulky  to  be  sent  in  one 
shipment.  If,  however,  it  is  sent  in  two  or  more  shipmentB.  the 
French  Customs  authorities  refuse  to  accept  its  declaration  aa  a 
complete  machine.  The  Circular  suggests  the  following  method 
by  which  British  shippers  of  machinery  may  avoid  this  difficulty, 
and  in  many  cases  save  expense  : — Application  should  be  made  to 
the  local  Director  of  Customs  for  permission  to  import  the 
machinery  in  two  or  three  shipments,  as  the  case  may  be.  within  a 
time  limit  of  60  days.  A  plan  of  the  machine  and  a  list  of  all  ita 
parts  must  be  deposited  in  advance  at  the  importing  Custom  House, 
and  each  shipment  must  be  accompanied  by  a  list  carefully 
designating  the  parts  contained  in  that  shipment.  The  importer 
must  sign  a  "  soumission,"  undertaking  to  pay  on  the  whole  aa 
"detached  parts  "  if,  after  final  shipment,  it  ia  found  that  the 
machine  is  incomplete.  All  shipments  must  be  made  through  the 
same  Custom  House,  and  it  is,  of  course,  understood  that  spare 
parts  wiU  have  to  pay  the  duty  proper  to  them  as  ''detached 
parts." 

PORTUGUESE  COLONIES.— A  decree  of  the  Minister  of 
Colonies  provides  that  the  exemption  from  duty  of  goods  imported 
into  the  Portuguese  Colonies  by,  or  for  the  use  of,  the  Government, 
shall  be  extended  to  telegraphic  materials.  In  order  to  enable  these 
goods  to  be  imported  free  of  Customs  duty,  the  authorisation  of  the 
Governor  of  the  Colony  must  be  obtained  and  the  legal  formalitiea 
in  connection  with  Customs  clearance  must  be  carried  out. 

BARBADOES. — In  connection  with  the  provisions  of  the  recent 
treaty  between  Canada  and  the  West  Indies,  which  provides  for 
preferential  treatment  of  British  and  Canadian  goods,  an  Act  of  the 
Barbadoes  Government  provides  that  in  the  case  of  goods  imported 
at  general  tariff  rates  between  June  2nd  and  September  30th,  19l:i, 
and  in  respect  of  which  satisfactory  evidence  has  been,  or  shall  be, 
produced  to  the  Comptroller  of  Customs  that  such  goods  are  the 
produce  or  manufacture  of  a  British  country  and  entitled  to  pre- 
ference under  the  existing  laws  of  the  island,  a  refund  of  any  pay- 
ment in  excess  of  the  amount  payable  under  the  British  Preferential 
Tariff  will  be  made  on  the  order  of  the  Comptroller  of  Customs. 
The  Act  also  empowers  the  Comptroller  of  Customs  to  decide  any 
question  that  may  arise  as  to  the  origin  of  goods  imported  up  to 
October  1st  last. 

NICARAGUA. — The  Board  of  Trade  have  been  informed  by  the 
Foreign  Office  that  in  connection  with  the  certificates  of  origin  for 
goods  liable  to  a  rebate  of  25  per  cent.,  in  accordance  with  the 
treaty  between  Nicaragua  and  France  (which  is  also  applicable  to 
British  goods),  any  form  of  certificate  of  origin  which  properly 
describes  and  identifies  the  gooila  shipped,  will  suffice  to  obtain 
for  the  goods  the  rebate  of  duty  in  question,  provided  that  it  con- 
tains a  certificate  from  a  Chamber  of  Commerce  or  a  competent 
officer  of  the  Government  of  the  country  of  origin  to  the  effect 
that  the  goods  are  the  produce  or  manufacture  of  that  country. 

BOLIVIA. — A  Bill  has  recently  been  laid  before  the  Bolivian 
Congress,  by  which  it  is  proposed  to  authorise  the  Executive  to 
reduce  the  export  duty  on  rubber,  if  necessary,  to  2  per  cent,  ad  val. 
from  the  present  legal  minimum  of  S  per  cent.  It  is  proposed  that 
the  tax  shall  be  levied  upon  70  per  cent,  of  tLe  London  market 
quotation  of  the  rubber,  30  per  cent,  being  deducted  for  cost  of 
production. 


NEW    PATENTS    APPLIED    FOR.    1913. 

Compiled  expressly  for  this  journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  .•Vgents,  285,  High  Holborn,  London,  W.C,  nnd  at 
Liverpool  and  Bradford,   to  whom   all  inquiries  should  b«  addressed. 


25,621.  "  Electric  soldering  irons."  L.  Nkwitt  and  F.  P.  Flstchir.  Novem- 
ber lOlh. 

25,625.    "  Shades  for  electric   .ind  other  lights."     J.   Red.      November  10th. 

25,643.  "  Telephonic  receiving-appar.itus."  Western  Electric  Co..  Ltd. 
Novembtr   10th.        (Franklin   Tuthill   Woodward,    Belgium.)      ^Complete.) 

25,659.  "  Telephone  repeaters."  Western  Electric  Co..  Ltd.  November 
lOth.      (Franklin    Tuthill    Woodward,    Belgium.)      (Complete.) 

25,666.  "  Electric-light  pendants."  F.  Dehier.  November  10th.  (Con>-en- 
tion   date,   February   15th,   1913,   Germany.)     (Complete.) 

■  25,668.  '•  Apparatus  for  the  preparation  of  electric  baths."  J.  DuivEN. 
November  10th.  (Convention  date,  November  13th,  1912,  Switzerland.)  (Com- 
plete.) 

25,675.  "  .Attachment  plug  for  electric  circuits."  F.  H.  CiiAPMiS  and  O.  E. 
Kenny.  November  10th.  (Convention  date,  Februa'y  24th,  1913,  United 
States.)     (Complete.) 
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85,695.  "  Reactances  or  choking  coils."  K.  M.  Fave-Hansen.  November 
10th. 

25,701.  *'  Device  (or  discovering  fractures  in  wire  cables."  R.  Wahn. 
November  10th.     (Convention  d.ite,  November  11th,  1912,  Austria.)     (Complete.) 

25.716.  "  Electrical  measuring  apparatus."  M.  E.  LEEDS.  November  10th. 
(Convention  date,  November  18th,  1913,  United  States.)     (Complete.) 

25.717.  "  .■\pparatus  for  recording  electrical,  chemical,  mechanical,  physical, 
and  other  quantities."  M.  E.  Leeds.  November  10th.  (Convention  date, 
November  22nd,    1913,   United   States.)     (Complete.) 

95,720.    "  Telephone  systems."     M.   Suw*.     November  10th.     (Complete.) 
25,727.     "  Electrical  accumulators  or  secondary  batteries."    H.  W.  van  Raden. 
November  11th. 

25,743.  "  Shade  holder  and  lamp  lock  for  incandescent  electric  lamps." 
T,    McCleixand,    Junior.      November    11th. 

35,767.  "  Electro-magnetically-operated  reciprocating  mechanism."  W.  H. 
James.     November  11th. 

25,774.  "  Method  and  apparatus  for  electric  code  impulse  signalling  systems." 
Western  Electric  Co.,  Ltd.  November  llth.  (F.  T.  Woodward,  Belgium.) 
(Complete.) 

25,780.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.,  and  A.  B.  Sperry.      November  llth. 

25,78".  "  Compounds  for  use  as  coatings  or  coverings  for  insulating  pur- 
poses."    A.   J.   Roach-Coming.     November  llth. 

25,788.  "  Compounds  for  use  as  coatings  or  coverings  for  insulating  pur- 
poses and  the  like."     A.  J.   Roach-Cuminc.     November  llth. 

25,790.  "  Insulating  covering  for  overhead  wires."  G.  H.  VaugrAN. 
November  llth. 

25.795.  "  Audible  electric  signalling  devices  and  the  like."  W.  A.  Crosbeb, 
F.  S.  C.  Crosbef,  and  T.  S.  Rogers.     November  llth. 

25.796.  "  .\udible  electric  signalling  devices  and  the  like."  W.  A.  Crosbeb, 
F.  S.  C.  Crosbke,  and  T.  S.  Rogers.     November  llth. 

25,818.  "  Electric  switches  and  fuse  switches."  H.  H.  Berry  and  W.  J. 
Markham.     November  llth. 

25.833.  "  Electric  switches."     F.   B.   HotT  and   H.   Smith.     November  llth. 

25.834.  "  Electric  motor-driven  vehicles."  K.  von  Kando.  November  llth. 
(Complete.) 

25,846.  "  Apparatus  for  converting  alternating  to  direct  current."  H.  Wade. 
November  llth.     (D.  A.  Heyman,  United  States.)     (Complete.) 

25,849.  "  Vacuum  tubes."  British  Thomson-Houston  Co.,  Ltd.  November 
llth.     (General   Electric  Co.,  United   States.) 

25,853.  "  Apparatus  for  regulating  electric  circuits."  H.  Leitner.  November 
llth. 

25,855.  "  Method  of  generating  high  tension  sparks  for  ignition  purposes." 
F.    H.   Teagle.     November   llth.      (Complete.) 

25,901.  "  Electric  signalling  system  for  railways."  C.  C.  Wilson.  Novem- 
ber 12th. 

25,903.  "  Ignition  systems  of  internal-combustion  engines."  P.  W.  Harley. 
November   12th. 

25.914.  "  Joint  for  metallic  conduits  and  fittings  for  electric  cables."  Sim- 
plex  Conduits   Ltd.,    and   L.   M.   Waterhousb.     November   12th. 

25.915.  "  Electric   switches   and    the   like."     D.    Adamson.     November   12th. 

25,919.  "  Apparatus  to  keep  constant  the  voltage  of  an  electric  current  ob- 
tained from  an  alternating  current  dynamo,  particularly  of  the  type  fitted 
to  certain  makes  of  motor-cars."    A.  H.  Simmons.     November  12th. 

25,928.  "  System  of  apparatus  for  the  distance  control  of  motors."  A.  Mono. 
November    12th.      (Maschinenfabrik    Oerlikon,    Switzerland.)      (Complete.) 

25,951.  "  Device  for  tightening-up  and  separating  the  sections  of  trolley 
wires."     F.  Lautenbacher.     November  12th.     (Convention  date,  December  2nd, 

1912,  Germany.)     (Complete.) 

25,954.  "  Secondary  storage  batteries  or  electrical  accumulators.  O.  Oldham. 
November  12th.     (Complete.) 

25,957.  "  Manufacture  of  alkali  metals  and  alkali  metal  alloys  by  electro- 
lysis." Chemische  Fabrik  von  Hevden  Akt.  Ges.  November  12th.  (Con- 
vention  date,    November   18th,   1912,    Germany.)      (Complete.) 

25,975.  "  Method  of  and  means  for  the  electric  transmission  of  signals  and 
speech  in  mines."  R.  Haddan.  November  12th.  (J.  H.  Reineke,  Germany.) 
(Complete.) 

25,977.  "  Electrically-operated  clock  mechanism."  E.  C.  ClerC.  November 
12th.     (Convention   date,    November   21st,   1912,    France.)     (Complete.) 

25.989.  "  Electric-lampholders."     G.  St.  J.   Day.     November  13th. 

25.990.  "  Automatic  engaging  and  releasing  mechanism."  I.  H.  Parsons. 
November  13th. 

25.991.  "  Line  selector  switches."     1.  H.   Parsons.     November  13th. 

26,006.     "  Automatic    electric    circuit-breakers."      A.    Cravi^ford.      November 
13th. 
26,050.    "  Method  of  electrical  speed  control."    E.  R.  Clark.     November  13th. 

26.060.  "  Electrical  devices  for  operating  door  sashes  of  automobiles  and 
other  vehicles."  J.  F.  P.  de  la  Riboisiere.  November  13th.  (Addition  to 
15,648/13.     Convention    date,    December   21st,   1912,    France.)      (Complete.) 

26.061.  "  Method  of  and  apparatus  for  electro-osmotic  processes."  GeS. 
FUR    Elektro-Osmose    m.b.H.      November    13th.      (Convention    date,    July    21st, 

1913,  Germany.)      (Complete.) 

26,069.  "  Electric-starters  and  lighting  and  battery-charging  systems  ap- 
plicable to  motor-vehicles  and  the  like."  W.  H.  Glaser  and  H.  R.  Lloyd. 
November  13th. 

26,100.  "  Interior  for  electric  light  lampholders."  E.  Phillips.  November 
14  th. 

26,105.  "  Electrical  slip-ring  or  collecting-ring."  H.  C.  Sanders.  November 
14  th. 

26,109.  "  Electrical  knock  locator  for  use  in  connection  with  engines,  pumps, 
and  the  like."    J.  L.  Cochrane.     November  14th. 

26.149.  "  Method  of  manufacture  of  insulation  between  two  metallic  bodies." 
S.  G.   Leach  and  H.  F.  Joel,  Junr.     November  14th. 

26.150.  "  Springs  used  in  electrical  work."  S.  G.  Leach  and  H.  F.  Joel, 
Junr.      November   14th. 

26,181.  "  Dynamo-electric  machines."  T.  W.  Tattersall  and  J.  W.  Tatter- 
SALL.     November  14th. 

26,198.  "  Pulleys  for  the  trollies  of  electric  railways,  tramways,  and  like 
purposes."     A.    Welsh.     November   15th. 

26,226.  "  Electric  signalling  system  for  railways."  C.  C.  Wilson.  Novem- 
ber  15th. 

26.251.  "  Electrical  accumulators."  H.  C.  Weeks.  November  15th.  (Com- 
plete.) 

26.252.  "  Apparatus  for  perforating  strips  in  dot-and-dash  codes  or  the 
like."     C.  F.  Casella  &  Co.,  Ltd.,  and  R.   M.  Abraham.     November  15th. 

26,268.  "  Contacts  for  closing  electric  circuits."  J.  E.  Colas.  November 
15th.      (Convention    date,    November'  15th,    1912,    Belgium.)      (Complete.) 

26,273.  "  Systems  of  electro-medical  and  therapeutical  treatment."  J.  P. 
PuLLiN.     November   15th. 

:<i6,278.  "  Automatic  telegraph  transmitters."  Eastern  Telegraph  Co.,  Ltd.. 
K.   L.  Wood,  and  A.  Eraser.     November  15th.     (Complete.) 

26.287.  "  Telephone  systems."    E.  A.  Graham.     November  15th.     (Complete.) 

26.288.  "  Telephone  systems."     E.  A.  Graham.     November  15th.     (Complete 


PUBLISHED    SPECIFICATIONS. 

Copies  ot  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool  and   Bradford;  price,  post  free,  9d.   (in  stamps). 


1912. 

Electric  Starters  for  Motors,  Alternating  or  Direct  Current.  C.  B. 
Pinkerton    and   A.    E.    Wason.     21,974.     September   27lh. 

Holders  for  Electric  Incandescent  Lamps.  W.  El  Lake  (Geb.  laeeer  > 
24,154.     October  22nd.  J     e    ■/ 

Signal  Devices  for  Usb  on  Motor  Vehicles.  H.  P.  E.  Miller  and  E.  Tetlow 
24,238.     October  25th. 

Condensation  Products  for  Making  Plastic  Substances,  Impregnating  Solu- 
tions, AND  the  Like.  British  Thomson-Houston  Co.  (General  Electric  Co.) 
24,255.    October  23rd. 

Impulse  Transmitters  for  Electrical  Circuits.  W.  M.  Bruce,  Junr.  24,409 
October  25th.     (December  7th,   1911.) 

Contact  Breaker  for  Electric  Bells  and  the  Like.  The  Sterling  Telephone 
and    Electric  Co.,  and   F.  G.  Bell.     24,439.     October  25th. 

Cases  for  Electric  Batteries  Preserving  Food  and  other  Purposes.  H.  F. 
Joel,   Senr.     24,443.     October  25th.) 

Electric  Reversing  Switches  for  Electro-Magnetic  Ratchet  Feeding 
Devices.     G.   A.   Vassberg.     24,550.     October   26th. 

Electric  Oven.     Simplex  Conduits  Ltd.,   and  F.  G.  Taylor.     24,586.     October 

28th. 

Power    Transmission.      J.    G.    P.    Thomas    and     Thomas     Transmission     Ltd. 

24,618.     October   28th. 
Mariners'  Compasses.     L.  W.   P.  Chetwynd.     24,768.     October  29th. 
Lamp    Jack   Strips   for   Telephone   Switch   Boards   and   the   Like.     Siemens 

Bros.  &  Co.,   Ltd.,  and   E.  A.   Petithory.     25,237.     November  4th. 
Alternators    Particularly    Applicablb    to    Radio-Telegraphy.     E.    Girardeau. 

25,356.     November  5th.     (November  6th,   1911.) 
Means  op  Communicating  with  Submarines  or  other  Vessels  when  Submerged. 

A.  Turpin  and  R.  Robinson.    25,499.     November  7th. 
Manufacture  of  Objects   from   Molybdenum.     Chemische  Fabrik  von   Heyden 

Akt.   Ges.     25,976.     November   12th.      (June   19th,   1912.) 
Electric    Igniting    Means   for   Gas    Burners.     South    Metropolitan    Gas   Co., 

and   J.   M.   Somerville.     26,156.     November  14th. 
Dynamos  and  other  Like  Electric  Machines.    G.  Plaisant.    26,177.    November 

14th.     (November  24th,  1911.) 
Method  of   and    Means   for   Testing   the    Electrical   Resistances   of   Metal 

Bodies.     C.   Sarel.     26,639.     November  20th. 

Solenoids  for  Alternating  Current.  C.  G.  Major  and  Smith,  Major  &  Stevens, 
Ltd.     26,935.     November  23rd. 

Regulating  Mechanism  for  Electric  Distribution  Systems.  British  Thomson- 
Houston  Co.,  E.  Garton  and  A.  H.  St.  C.  Watson.    27,758.    December  2nd. 

Magneto   Electric   Machines.     R.  C.   Staunton.     28,469.     December  10th. 

Tube  Coupling  for  -  Electrical  Circuits.  J.  H.  Jackson.  28,929.  December 
16th. 

Conduits  for  Eletric  Conductors.  H.  G.  Coventry  and  G.  Rushton.  28,979. 
December   16th. 

Reflectors  and  Shades  for  Indirect  Lighting.  H.  Hirst  and  T.  C.  Cash. 
29,348.     December  20th. 

Adjustable  Electric  Lamps.  H.  Fairbrother.  (Vesta  Accumulator  Co.)  29,698. 
December  24th. 

Electro-dynamoter   Instruments.  J.  T.   Irwin.     27,348.     November  28th. 

Galvanic  Batteries.    A.  F.  Hawdon.     27,351.     November  28th. 

Electric  Lamp  Holders.  M.  J.  Railing  and  J.  H.  Collings.  37,503.  Novem- 
ber 29th. 


1913. 

Systems   of   Voltage    Regulation    for    Electric   Circuits.     A.    H.    Olmsted. 

1,207.  January  15th. 
Incandescent    Arc    Electric    Lamps.      M.    S.    Okun.     2,125.      January    27th. 

(January  26th,  1912.) 
Electrodes  for   Electric  Accumulators.    H.  F.  Joel,  Senr.     2,269.     (Divided 

Application   on   24,443/12.     October   25th.)     January   28th. 

Circuit  Arrangements  for  Telephone  Exchanges.  Siemens  &  Halske  Akt. 
Ges.     3,132.      February    6th.      (February    6th,    1912.) 

Means  for  Signalling  Disagreement  between  Engine,  Controlling  Gear  and 
the  Like  and  Okoer  Telegraph  Indications.  J.  V.  Fowler.  3,266. 
February  7th. 

Telegraph  System  Unaffected  by  Static  Charges  from  Neighbouring  High- 
tension  Lines.  Siemens  &  Halske  Akt.  Ges.  3,432.  February  lOtb. 
(February    12th,    1912.) 

Sockets  for  Incandescent  Electric  Lamps.    H.  Hubbell.    3,656.    February  12th. 

Device   for   Assisting   in    Setting    or   Timing   thb    Ignition   and   Valves   cf 

Internal-Combustion   Engines.     W.  H.  Leek  and  A.  J.  Wilesmith.     4,239. 

December   19th.     (Cognate   Application   8,450/13.) 
Electric    Contact    Makers    for    Use    with    Resistancb    Boxes,    Wheatstonb 

Bridges,   and  the   Like.     T.   E.   Gambrell.     4,862.     February   26th.     June 

2nd,   1913.) 
Electric     Circuit     Interrupting     Devices.       British     Thomson-Houston     Co. 

(General    Electric   Co.)     4,945.     February  26th. 
Method  and  Means  for  Starting  Four-stroke-cycli  Diisbl  Motors.     J.   M. 

Bukh.     5,309.     March  3rd.     (May  18th,  1912.) 
Electric  Fuse-holders.    Electric  and  Ordnance  Accessories  Co.,  and  E.  Howell. 

6,836.     March  10th. 
Electrostatic    Separators.     J.    Kraus    and    E.    Oppen.     6,336.      March    14th. 

(March   14th,  1912.) 
Ignition   Devices  for   Internal  Combustion    Engines.     W.  Burton  and  L.  J. 

Yates.     6,434.     March   15th. 
Process   and   Apparatus   for   the    Production   of   Copper    bv     Electrolysis. 

M.    Perreur-Lloyd.     6,897.     March   20th.     (March   22nd,  1913.) 
Electric  Current  Generators.     F.  W.  Howorth.     (Ryder.)    9,070.    April  17th. 
Reflectors.     W.  H.  Gwynn  and  H.  E.  Clerk.     10,152.     April  30th. 
Wireless  Telephony.     F.   Majorana.     10.153.     April  30th. 
Safety  Signalling-appaiutus  for  Use  in  Mines.    R.  Nelson.    11,166.    May  13th. 
Electric   Cut-outs   with   Multiple   Safety   Fuses.     F.    Despessailles.     11,850. 

(March    31st,    1913.)      May    21st. 
Vapour   Electric  Devices.     F.  Conrad.     12471.     May  28th.     (June  21st,  1912.) 
Night-sights  for   Rifles  and  the  Like.     F    A.   Schanz.     12,549.     May  29th. 
Electric  Arc  Lamps.     Siemens  Bros.  Dynamo  Works,  Ltd.   (Siemen-Schuckert- 

werke  Ges.)     12,575.     May  29th. 
Protection   of   Alternating   Current   Electric  Motors.     G.   Ellison.     12710. 

May   31st.      (.Addition   to   13285/07.) 
Timing  Gear  in  Electric  Ignition  Devices.    W.  Ruthardt.    12871.    June  4th. 
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"Why  was  it  that  the  names  of  William  Preeoe,  liobert 
Ball,  and  certain  other  men  of  science  became  household 
words  ?  We  venture  the  opinion  that  in  their  ability  to  step 
down  from  a  scientific  pedestal  and  discuss  in  the  terms 
and  phraseology  of  the  man  in  the  street  the  fascinations  of 
electricity  and  astronomy  is  to  be  found  the  explanation. 
Notwithstanding  all  our  exhibitions,  technical  gchoola, 
popular  lectures,  scientific  magazines  and  books,  the  fact 
remains  that  our  many  millions  to-day  are  in  the  maa 
almost  wholly  uninformed  with  regard  to  electrical  matters. 
Let  any  of  our  readers  begin  to  talk  at  all  knowingly  on 
electricity,  and  what  it  has  done,  is  doing,  or  is  going  to  do, 
to  any  fellow  traveller  in  the  train  or  tramcar,  or  to  an 
acquaintance  at  luncheon  in  a  city  restaurant,  and  he  will 
find  his  companion  to  be  ignorant  yet  eager  for  information. 

We  are  convinced  from  careful  obser"ation  that,  speaking 
generally,  the  people  are  quite  ready  to  listen  to  the  man 
who  is  able  to  give  them  information  on  what  is  essentially 
a  subject  of  present-day  interest,  provided  he  can  do  it 
attractively.  Technical  precision  is  a  point  of  only  secondary 
importance  in  such  a  case  so  long  as  the  definite  impression 
that  the  untutored  mind  can  receive  is  made. 

Commercial  considerations  naturally  carry  weight  with 
the  man  of  business,  and  his  interest  will  be  excited  along 
that  line  of  thought  when  we  wane  to  secure  him  as  an 
electrical  consumer  ;  but  we  are  inclined  to  question 
whether  the  "  domestic "  consumer,  as  we  describe  every 
householder  and  his  wife  in  their  private  capacity,  will  be 
as  easily  won  by  our  approaching  the  position  directly  with 
the  commercial  argument.  There  are  many  other  possibili- 
ties in  electricity  and  electrical  service  that  might  be  found 
more  attractive  means  for  stimulating  interest. 

Say  all  that  we  may  about  publicity  literature  and  the 
need  for  more  of  it  of  the  right  kind  prepared  expressly  to 
meet  the  conditions  of  a  locality,  we  cannot  shut  our  eyes  to 
the  desire  of  the  public  to  see  actual  articles  at  work.  The 
pamphlet  or  the  newspaper  advertisement  may  tell  them 
sufficient  to  promote  that  desire,  but  observations  at 
exhibitions — take  the  popularity  of  the  recent  motor-car 
show  at  Olympia  as  a  case  in  point — pro\e  that  the  people 
will  come  ^^here  they  can  see,  and  observations  at  lectures 
prove  their  willingness  to  go  where  they  can  hear. 

Everybody  has  bean  talking  motor-cars  during  the  last 
year  or  two ;  as  the  price  of  cars  has  fallen  interest  has 
risen,  and  purchasers  and  Olympia  visitors  have  increased 
in  number.  What  we  need  is  for  everybody  to  be  talking 
electricity  ;  the  price  of  energy  is  falling,  the  cost  of 
apparatus  is  down,  and  if  only  we  can  get  the  interest 
sufficiently  aroused,  the  commercial  result  that  we  all  desire 
will  follow. 

It  seems  that  what  we  want  at  the  present  moment  is 
more  widespread  lecturing  of  the  popular  order.  Powder 
and  shot  are  undoubtedly  very  useful  in  their  way,  but  let 
[897]  0 
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them  be  adopted  in  co-operation  with  the  popular  appeal 
that  ocular  demonstration  can  make.  If  we  can  secure  the 
public  interest  and  leave  the  hearer  without  any  following 
suspicion  that  he  has  been  subjected  to  a  leg-pulling  process, 
we  will  allow  gas-signs  to  continue  to  give  forth  the  false 
claim  that  "  Gas  is  Cheaper  than  Electricity  for  All  Pur- 
poses," without  the  least  fear  that  such  a  statement  can  do 
our  rivals  any  good.  Lecturers  who  have  travelled  the 
country  giving  demonstrations  of  electric  heating  and  cook- 
ing have  done  splendid  service  for  the  particular  makes  of 
apparatus  in  whose  interest  they  have  lectured,  and  have 
simultaneously  assisted  general  electrical  progress  by  educa- 
ting the  audiences  that  have  gathered  to  hear  them.  All 
responsible  for  these  demonstrations  are  to  be  congratulated 
upon  their  enterprise.  Central-station  men  have  not  been 
slow  to  take  advantage  of  the  opportunity  thus  presented, 
and  nobody  will  begrudge  those  who  have  spent  the  money, 
their  reward. 

But  there  seems  to  be  room  for  far  more  both  of  this  and 
other  kinds  of  local  lecturing  and  demonstrating,  and ;  the 
question  will  probably  be  asked  as  to  who  is  to  arrange  it. 
We  believe  that  electricity  supply  departments  should  take 
the  initiative,  and  that;  they  should  operate  in  conjunction 
with  the  various  firms  who  are  making  apparatus  of  kinds 
that  will  appeal  to  the  average  consumer. 

Our  American  contemporary,  the  Electrical  Revieiv  and 
Western  Electrician,  has  lately  been  writing  editorially  upon 
the  necessity  for  and  benefits  following  upon  central-station 
lecture  service.  An  instance  is  quoted  where  an  experienced 
lecturer  appeared  on  the  popular  platform  on  an  average 
three  times  a  week  from  January  to  June,  and  it  was  found 
that  in  every  instance  new  business  resulted,  the  inquiries 
and  subsequent  application  for  service  being  directly  traceable 
to  the  interest  stimulated  by  the  platform  orator.  Contracts 
were  signed  at  the  office  as  soon  as  it  was  realised  that  service 
could  be  had  at  rates  far  below  the  cost  of  luxuries.  Here  we 
find  the  commercial  argument  clinching  the  business  after 
the  interest  has  been  sufficiently  aroused  to  induce  the 
visitor  to  attend  and  be  informed.  In  one  small  American 
town  the  owner  of  a  large  residence  applied  during  the 
evening  for  service  involving  over  200  lamps  "  as  a  direct 
result  of  the  speaker's  talk  and  illustrations." 

We  have  no  doubt  that  some  of  our  readers  could  relate 
valuable  experiences  of  a  like  kind  as  a  result  of  conversa- 
tions with  exhibition  visitors  and  after  local  lectures.  Spch 
experiences  would  be  very  welcome,  and,  we  believe,  would 
encourage  in  all  parts  of  the  country  greater  activity  of  the 
kind  we  commend  above. 


We  wonder  if  anyone  in  authority  in 
T  connection  with  the  L.C.C.  tramway  sys- 

Termini  ^^  ^^^^  ^^^^^  ^°  board  a  tramcar  at,  let 
us  say,  Southwark  Bridge  or  Westminster 
Bridge,  to  mention  only  two  places  among  others  which 
might  be  enumerated,  between  the  hours  of  5.30  and  7  p.m. 
Some  attempt  has  been  made  to  control  the  traffic  at  South- 
wark Bridge  by  erecting  chains  along  the  kerb,  and  indicat- 
ing by  signs  where  passengers  should  wait  for  various  cars. 
Before  these  were  erected  it  was  the  custom  for  passengers 
to  wait  in  a  long  queue  extending  upward  from  Southwark 
Street  to  the  terminus,  and  as  soon  as  a  car  had  crossed 
Southwark  Street  they  would  board  the  moving  car  as 
quickly   as   possible,  until  the    rear    platform    and   steps 


were  packed  and  no  others  could  find  a  foothold.  The 
unsuccessful  ones  would  then  race  the  car,  as  many  aa 
possible  hanging  on  to  the  handrail,  or  standing  on  the 
buffer  in  the  hope  of  scrambling  on  before  the  car  came 
to  rest,  by  which  time  a  compact  mass  of  men  and 
wonren,  youths  and  girls  would  be  struggling  and  jostling 
each  other  to  try  to  get  a  position  near  the  step. 
It  was  presumably  to  improve  matters  that  the  chain 
barriers  were  erected.  The  cars  for  certain  destinations 
now  have  their  appointed  stopping  places ;  the  passengers 
line  up  behind  these  until  a  car  arrives,  and  then  they 
proceed  two  by  two  to  enter.  At  least  that  is  what  they 
are  supposed  to  do,  but  in  practice  they  do  nothing  of  the 
kind  ;  they  stand  behind  the  chain  until  the  car  is  coming 
down  from  the  terminus,  when  they  advance  in  a  solid 
body  to  meet  it,  the  strongest  or  roughest  (and  there  are 
some  very  rough  ones  in  the  crowd)  gaining  the  platform 
first,  whilst  the  rest  form  a  tightly-packed  mass  behind. 
With  some  pushing  from  the  back,  and  others  from  each 
side  of  the  step  whilst  the  car  is  still  in  motion,  it  speaks 
well  for  the  physique  of  the  race — particularly  the  female 
portion  of  it — that  serious  accidents  do  not  nightly  occur. 

Along  the  Embankment  between  Charing  Cross  and 
Westminster  Bridge,  and,  perhaps,  in  a  somewhat  milder 
form  near  Waterloo  Bridge,  much  the  same  kind  of  thing 
takes  place,  but  here  we  have  more  of  the  running-jump 
order  of  things,  those  who  manage  to  secure  a  foothold 
whilst  the  car  travels  along  acting  the  part  of  a  human 
scythe  to  those  waiting  along  the  kerb. 

We  have  seen  non-combative  passengers  miss  car  after 
car  by  being  rudely  pushed  aside  by  the  more  self-assertive 
and  unscrupulous  members  of  the  waiting  crowd,  who  for 
the  time  being  behave  like  the  worst  type  of  hooligans. 
This  kind  of  thing  does  not  occur  at  the  doors  of  a  theatre, 
where  a  queue  lines  up  and  the  people  enter  in  the  order  of 
their  coming. 

We  are  apt  to  spsak  derisively  of  the  disciplinary  rules 
and  regulations  in  vogue  in  Germany,  but  we  think  that 
neither  in  Berlin  nor  in  Paris  would  such  a  disgraceful  state 
of  things  be  tolerated.  In  Paris  it  was  once,  and  may  still 
be,  the  custom  for  waiting  passengers  to  take  a  numbered 
ticket  at  the  terminus  or  waiting  room,  and  when  the  car 
or  'bus  arrived  to  enter  in  the  order  of  their  numbers.  It 
seems  such  a  simple  method,  and  is  so  efifectual  in  practice 
that  one  wonders  why  the  same  system  cannot  be  adopted 
here.  Perhaps,  as  in  the  case  of  the  railways,  it  needs  the 
sacrifice  of  human  life  to  stimulate  the  authorities  to  a 
sense  of  their  responsibilities. 


Rubber. 


Although  the  best  figures  recently 
reached  have  not  been  entirely  maintained, 
the  tone  of  the  rubber  market  has  certainly  of  late  under- 
gone a  substantial  improvement  with  a  moderate  accession 
of  confidence  upon  the  part  of  consumers,  due  probably  to  a 
certain  extent  to  the  conviction  that  some  sort  of  regulation 
of  the  distributive  end  of  the  trade  would  be  undertaken  as 
the  result  of  the  negotiations  between  plantation  producers. 
Something  like  a  settled  attempt  is  being  made  to  put 
matters  on  a  rather  better  basis,  without  imposing  restric- 
tions of  an  unsound  character,  such  as  might  eventually 
bring  about  fundamental  weakness  in  the  position.  The 
idea  seems  to  be  that  there  should  be  a  combination-  of  the 
plantation  interests,  the*  arrangements  in  connection  with 
which  involve  a  fixed  contribution  per  lb.  of  rubber  pro- 
duced, and  which  also  tend  to  the  introduction  of  something 
approaching  uniformity  in  connection  with  the  standardisa- 
tion of  plantation  rubber.  The  greatest  importance  is 
attached  to  a  system  of  standardisation,  by  many  of  the 
best  friends  of  the  commodity,  and  their  efforts  are  being 
directed  strongly  and  consistently  towards  the  attaining  of  this 
desirable  end,  as  a  means  of  helping  the  market  gradually 
to  recover  lost  ground.  In  principle,  most  of  the  plantation 
companies  are  in  favour  of  a  combination,  but  there  has 
hitherto  been  a  certain  amount  of  jealousy  felt  in  some 
directions  which  has  prevented  the  more  general  acceptance 
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of  proposals  pub  forward,  havinj^  for  their  object  the 
forming  of  an  alliance  of  interests  for  what  amounted  to  the 
mutual  protection  of  the  plantation  industry.  When  this 
or  that  jjroup  starts  too  closely  weif^hinj^  up  its  own  merits 
against  those  of  its  rivals,  and  is  apprehensive  that  it  is  not 
getting  all  of  the  honey  out  of  the  pot,  the  formation  of 
any  eifective  and  lasting  plan  of  combination  is  hardly 
possible. 

In  any  event,  and  whatever  the  outcome  of  the  proposals, 
it  is  clear  that  sooner  or  later  the  all-important  (|uestion  of 
standardisation  must  be  taken  thoroughly  and  effectively  in 
hand,  for  even  yet  plantation  rubber  does  not  meet  with 
that  acceptance  in  all  directions  which  its  many  merits 
entitle  it  to  receive.  This  matter  was  dealt  with  very  con- 
cisely a  few  days  ago  at  the  meeting  of  the  Tehran  Rubber 
Co.,  when  Mr.  P.  M.  Mathew  pointed  out  that  plantation 
Para  rubber  stands  in  a  class  by  itself  and  requires  different 
treatment  from  any  class  of  wild  rubber.  The  difference 
between  plantation  and  wild  rubber  was,  he  said,  a 
subtle  one,  which  up  to  now  had  been  impossible  of  solution 
by  any  chemist.  It  was  certain,  however,  that  it  was  not 
a  question  merely  of  curing,  because  the  greater  part  of  the 
world's  supply  of  rubber  was  uncured.  It  was,  neverthe- 
less, possible  that  the  superiority  of  fine  hard  Para  arose 
partly  from  the  particular  process  of  curing  to  which  it  was 
subjected,  and  he  suegested  that  until  the  same  result  could 
be  attained  in  the  Middle  East  by  the  means  available,  con- 
sumers would  not  be  able  to  dispense  wholly  with  the 
Brazilian  product.  To-day  the  output  of  plantation  rubber 
was  uncured,  for  smoking  or  treating  with  antiseptic  vapour 
during  the  process  of  drying  was  not  curing,  nor  did  it 
impart  to  the  rubber  the  characteristics  of  fine  hard  Para. 
Certainly,  on  a  few  estates  a  limited  quantity  of  smoked 
sheets  was  being  turned  out,  which,  for  the  time  being, 
realised  a  premium  over  crepe,  but  much  of  the  smoked 
sheets  coming  forward  was  in  a  more  of  less  damaged  con- 
dition, and  was  wholly  unfit  for  first-class  work.  In  time, 
of  course,  the  problem  of  curing  will  be  solved,  but  the 
really  big  question  of  the  day  is  that  of  standardisation. 
There  has  been  an  experimental  station  established  at  Kuala 
Lumpur  by  the  Rubber  Growers'  Association,  at  which  the 
manufacture  of  vulcanised  rubber  can  be  carried  on,  and 
this  might  be  of  the  greatest  possible  service  to  the  industry. 
The  output  of  the  Federated  Malay  States  continues  to 
expand,  the  total  advised  for  the  first  10  months  of  the  year 
being  42  million  lb.,  compared  with  28  million  lb.  last 
year,  and  15  million  lb.  in  1911.  The  really  wonderful 
thing  is  that  the  world  seems  to  be  absorbing  everything 
turned  out,  which  is  conclusive  proof  of  the  rate  at  which 
consumption  has  grown. 


In  view  of  the  many  electrical  devices 
Is  the  Modern    , ,    ,  r       a        t-i         j  ^    i 

Pptrol  Tfl  found  on  the  modern  petrol  car. 

Misnamed  1  °^®  ^^  inclined  to  ask  whether  it  is  not 
somewhat  misnamed.  First  of  all,  one  of 
the  most  vital  constituents  of  an  automobile  is  the  highly- 
developed  magneto  that  generates  the  spark  for  igniting  the 
explosive  mixture  in  the  cylinders  of  the  engine.  The 
magneto  displaced  the  old  method  of  ignition  by  primary  or 
secondary  battery  in  conjunction  with  an  induction  coil,  but 
the  battery  of  accumulators  has  again  made  its  appearance 
on  the  car,  this  time  in  a  larger  form  and  in  conjunction 
with  a  dynamo,  a  switchboard,  and  the  necessary  adjuncts 
of  wiring  and  electric  lamps  of  various  shapes  and 
sizes.  To  these  is  now  being  added  an  electric  motor, 
either  combined  with  the  dynamo  or  in  separate  form,  to 
replace  the  old  starting-handle  method  of  starting  the  petrol 
engine.  Still  another  departure,  in  which  electricity  is  to 
play  a  leading  part,  and  which,  although  found  in  only 
one  instance  at  the  recent  Motor-Car  Exhibition  at 
Olympia,  is  already  a  feature  of  several  cars  of  American 
construction,  is  that  of  doing  away  with  the  usual 
hand-controlled  change-speed  lever,  and  replacing  it  by  an 
electrical  method — controlled  by  a  series  of  push  switches 
on  or  about  the  steering  wheel — of  bringing  the  desired 
pair  of  pinions  in  the  gear  box  into  mesh.  Having  all  this 
in  mind,  and  also  the  fact  that  modern  cars  are  also  mostly 


equipped  with  electrical ly-operate^l  motor  horns,  elertric 
communicators,  cigar  lighters,  and  some  even  with  teiepbooet 
so  that  the  rear  passengers  may  give  instractions  to  the 
driver,  it  would  almost  seem  that  the  modem  aatomobile  is 
as  much  an  electric  as  a  petrol  car. 

The  point  that  we  wish  to  lead  np  to  is  this  :  beeing  that 
the  up-to-date  car  is  being  equipped  with,  in  addition  to  a 
petrol  engine,  a  dynamo,  a  motor,  and  a  >;attfcr7  of  accnmn- 
lators,  cannot  the  latter,  instead  of  l^-ing  additions  to  a 
chassis,  also  be  employed  as  substitutes  for  some  part  of 
the  mechanism  ?■  What  we  have  in  mind  is  the  petrol- 
electric  car,  which  has  hitherto  been  somewhat  swamped  by 
the  purely  petrol  vehicle,  but  which  even  for  'bus  work  is 
proving  quito  successful.  It  seems  to  as  that  now 
that  the  use  of  dynamo,  motor  and  battery  on  a  petrol  car 
has  become  an  accepted  fact,  it  should  only  need  a  slight 
development  to  reach  the  stage  where  the  power  generated 
by  the  petrol  engine  would  be  transmitted  to  the  rear 
road  wheels  electrically,  thus  doing  away  with  the  usual  and 
still  somewhat  complicated  system  of  mechanical  gearing  that 
exists  between  the  engine  and  the  wheels,  in  particular, 
the  change-speed  gear  box,  and  at  the  same  time  performing 
the  additional  functions  of  engine  starting  and  car  lighting. 


From  statements  that  are  being  made 
Unemployment  j^  various  directions,  fears  are  apparently 
entertained  of  a  coming  decline  in  the 
great  wave  of  prosperity  which  has  recently  affected  the  trade 
of  the  country.  ^lonetary  stringency  in  different  markets 
abroad  limits  the  power  to  pay  for  requirements,  and  orders, 
in  consequence,  are  held  in  abeyance,  with  adverse  effects 
upon  industries  in  this  and  other  manufacturing  countries. 
Mexico  and  other  disturbed  regions  are  also  unsettling 
factors.  We  have  no  desire  to  meet  troubles  before 
they  come,  nor  do  we  think  it  necessarily  follows  that  elec- 
trical trade  falls  off  materially  when  there  is  depression  in 
some  other  trades  ;  nevertheless,  it  may  be  of  some  interest 
to  consider  the  position  of  those  who  have  been  contributing 
to  the  Unemployment  Insurance  Fund.  Amongst  these 
there  must  be  a  very  large  number  of  persons  who  are 
directly  or  indirectly  concerned  with  the  electrical  trades. 
According  to  a  report  published  by  the  Board  of  Trade  a  few 
months  ago  (Cd.  6,955),  there  is  a  very  considerable  sum  now 
in  hand.  The  following  figures,  which  relate  to  a  period  of 
six  months'  working  of  the  Act,  are  taken  from  the  report  : — 
Some  2,500,000  unemployment  Dooks  were  issued  during  the 
year.  Of  the  total  number  of  workmen  insured,  less  than 
one-fifth  were  previously  voluntarily  insured  against  unem- 
ployment. The  general  inconi?  of  the  unemployment  fund 
(from  masters  and  men)  was  about  £1,800,000,  or,  including 
the  State  contribution,  £2,400,000.  Expenditure  on  benefits, 
refunds  and  administration,  has  been  at  the  rate  of 
£700,000 — but  this,  of  course,  was  in  a  year  of  exceptionally 
good  employment.  About  500,000  claims  were  made  on  the 
fund.  Broadly  speaking,  it  is  stated  that  the  financial  position 
at  the  end  of  the  first  year  compares  favourably 
with  the  estimates  made  by  the  actuary  for  a 
year  of  good  employment  ;  while  the  adoption  of 
compulsory  insurance  has  strengthened  the  tendency  of 
workmen's  associations  to  make  voluntary  provision  for  such 
insurance.  A  large  number  of  associations  (275)  with  a 
total  membership  of  1,104,000  have  been  admitted  as  satis- 
fying the  conditions  enabling  them  to  claim  the  State  con- 
tribution in  aid  of  their  unemployment  benefit,  and  of  these 
members  more  than  half  are  outside  the  insured  trades. 
Inasmuch  as  the  Act  has  only  been  in  operation  during  a 
time  of  exceptional  trade  prosperity,  it  is  too  soon  to  judge 
of  the  ultimate  economic  and  social  effects  of  the  scheme. 
Its  working  during  a  period  of  depression  has  yet  to  be 
experienced.  At  any  rate,  there  is  a  prospect  that  the 
insured  trades  will  enter  upon  their  next  period  of  depression 
with  an  accumulated  reserve  fund  of  some  millions  sterling 
laid  up  during  the  present  period  of  prosperity,  together  with 
an  organisation  already  in  being  capable  of  applying  that 
reserve  to  meet  the  needs  of  each  of  the  trades  in  every  part 
of  the  United  Kingdom. 
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THE    ELECTRICAL     EXHIBITS    AT    THE 
OLYMPIA    MOTOR-CAR    EXHIBITION. 


By  CHAS.  J.  WEBB,  A.I.A..E. 


(.Cotitimied  from  page  890.) 

Apart  from  the  new  departure  in  the  way  of 
electric  engine  starters,  the  most  outstanding  feature 
of  the  1914  models  of  the  leading  motor  car  manu- 
facturers is  the  provision  of  an  electric  lighting- 
equipment;  although  still  mainly  employed  on  large 
cars,  and  those  used  for  town  pui-poses,  electricity 
is  rapidly  ousting  acetylene  as  the  medium  of  illumi- 
nation, even  on  more  popular-priced  cars,  the  range 
of  electric  lighting  sets  now  available  not  only 
being  extensive,  but  including  some  that  are  well 
within  the  reach  of  even  the  most  humble  motorists. 
Indeed  so  rapidly  is  the  number  of  different  dynamos 
increasing  that  at  the  present  rate,  there  will  soon 
be  as  many  machines  as  there  are  makes  of  motor 
cars.  At  the  recent  Exhibition,  I  counted  no  less 
than  32  systems — not  including  those  in  which  the 
dual  work  of  car  lighting  and  engine  starting  is 
combined — and  those  displayed  do  not  include  all 
that  are  at  present  on  the  market. 

While  there  are  many  what  may  be  termed  inter- 
mediate systems,  the  principal  means  of  current, 
voltage  and  output  regulation  range  themselves 
into  two  main  classes — one  in  which  the  work  is 
accomplished  electrically,  that  is,  either  by  counter 
winding,  subsidiary  poles  or  extra  brushes,  and  the 
other  in  which  any  increased  speed  of  the  dynamo 
is  checked  or  prevented  by  centrifugally-controlled 
slipping  clutches  or  other  mechanical  means.  With- 
out entering  into  a  consideration  of  the  relative 
merits  and  drawbacks  of  slipping-clutch  and  electri- 
cal current  regulation,  the  opinion  may  be  expressed 
that  the  tendency  would  appear  to  be  in  the  last- 
named  direction.  Probably  the  greatest  drawback 
to  the  system  is  the  heat  that  is  generated,  but  in 
many  of  the  modern  dynamos  this  is  a  difficulty  that 
has,  by  careful  design,  been  largely  overcome.  In 
fact,  generally  speaking,  the  dynamos  show  many 
improvements  in  detail;  not  only  are  commutators 
being  made  larger  and  wider,  with  the  view  of  in- 
creasing their  useful  life,  but  the  brush  gear  has 
been  made  either  larger  or  has  been  duplicated,  and, 
at  the  same  time,  rendered  more  accessible.  There 
is  a  tendency,  too,  to  run  the  machines  at  a  slightly 
slower  speed.  Another  indication  that  electric 
lighting  has  become  the  recognised  medium  of  car 
illumination  is  seen  in  the  fact  that  whereas  a  few 
years  ago,  the  dynamo  had  to  be  located  as  best  'X 
could  on  a  car,  many  of  the  leading  motor  manu- 
facturers have  now  so  re-designed  their  engines  or 
chassis  that  even  when  electric  lighting  is  not  made 
a  part  of  the  standard  equipment,  provision  is  made 
for  the  driving  of  a  dynamo,  so  that  a  generator 
can  be  added  at  any  time.  Just  as,  however,  there 
is  variation  in  the  dififerent  dynamos,  so  is  there  a 
wide  divergence  of  opinion  as  to  the  most  suitable 
location  of  the  generators  and  in  the  methods  of 
driving  the  same.  There  is,  furthermore,  no  stand- 
ardisation in  the  methods  of  driving,  for  these  com- 
prise almost  every  possible  form — belt,  pinions, 
chain,  and  friction,  and.  in  some  cases,  a  combination 
of  two  of  these  methods.  One  feature  of  the  grow- 
ing popnlaritv  of  car  electric  liehtino:  has  been  the 
revival  it  has  bronsfht  about  in  the  business  of 
accumulator  makers,  who  with  the  advent  of  the 
maeneto  as  the  medium  of  ignition,  experi- 
enced a  concidernblp  falline  off  in  d<»mnnd  for  the 
4-vo1t  batteries,  which  formerlv  snpnlied  the  current 
for  ienition.  As  regards  the  switchboards  used  in 
connection  with  the<^e  liehtincr  installations,  these 
have  probablv  underp^one  more  improvement  than 
even  the  dvnamos.  Not  only  are  they  now  made 
almost  entirely  of  metal,   but  more   attention  has 


been  paid  to  the  wiring  connections,  and  to  the  form 
of  switch  used.  In  most  cases,  too,  an  ammeter 
and  voltmeter  are  neatly  embodied  in  the  board. 
A  good  deal  of  the  success  or  otherwise  of  a  car- 
lighting  installation  depends  not  merely  on  the 
dynamo,  battery,  switchboard  and  lamps,  that  have 
been  briefly  touched  upon,  but  on  the  methods  and 
care  adopted  in  connection  with  the  wiring.  A  good 
feature  to  which  attention  may  be  drawn  is  that 
junction  boxes  are  being  employed,  to  which  all  the 
wires  that  must  be  partially  on  the  chassis  and 
partly  on  the  body  of  the  car,  are  connected. 

From    the    following    brief    description    of    the] 
different  lighting  systems  displayed  at  Olympia.  it 
will   be   noted   that,   the   same   as   with  the   engine 
starting  question,  there  is  a  wide  diversity  of  opinion 
on  various  questions  associated  with  car  lighting  byj 
electricity,    among    them    being    the    must    suitable! 
voltage,  and  the  question  of  single  or  double  wiring, 
all  of  which  tend  to  show  that  there  is  little  chance 
of  standardisation   for  some  time  to   come.     It  is 
therefore   necessary,    as   has   already  been   pointed 
out  in  the  Review  for  each  maker  to  issue  with  his 
productions  a  comprehensive  handbook,  written  inj 
non-technical  language,   so  that  users  will  be  able 
to  easily  make  themselves  cognisant  of  the  care  and 
attention  that  must  be  given  to  the  particular  system , 
adopted. 

The  C.A.V. — Dealing  first  with  the  British  machines,  it  may] 
be  mentioned  that  the  C.A.V.  dynamos  of  Messrs.  C.  A.  Van- 
dervell  and  Co.  continue  to  occupy  a  leading  position  among] 
the  many  car-lighting  equipments  now  on  the  market.     They] 
are  being  made  in  about  half  a  dozen  different  sizes,  and  with , 
voltages    of    0,    8,    and    12,    being    designed    to    meet    the) 
var^ang  requirements  as  to  output  and   driving  speed.     Thel 
feature  of  all  the  machines  is  the  self-contained  method  of] 
securing  a  steady  output.    The  dynamo  is  provided  with  fouri 
poles,   two  of  which   are   unwound   and   two  wound   in   the] 
usual   way.      Certain   coils  of  the   armature  are   continually 
short-circuited,  the  effect  being  that  the  magnetic  flux  is  so 
distorted    that   the   unwound   poles   become   magnetized,    the 
current  passing  to  the  battery  in  the  usual  way.     As  soon  aa 
the  E.M.F.  reaches  a  certain  value,  the  subsidiary  coils  begin 
to  act  in  opposition  to  the  main  ones,  and  as  this  antaaonisti'^ 
action  increases  in  exactly  the  same  proportion  as  the  strength 
of  the  main  fields  is  increased,  a  perfect  balance  is  maintained] 
between  the  two,  thus  preventing  the  current  output  exceed- 
ing a  pre-determined  limit.     The  machine,  which  is  designed 
to  commence  to  deliver  current  at  about  400  r.p.m.,  gives  its 
full  output  at  1,150  revs.     Instead  of  an  electric  cut-in  and] 
cut-out  device,  a  free-wheel  clutch  on  the  armature  spindle, 
prevents    the    battery    from    discharging    itself  through   the! 
dvnamo  at  low   speeds  of  the  latter.      An   improved  form   of  I 
brush  gear  is  now  fitted  to  the  machines,  there  being  four] 
separate,   wide  brushes,  the  design  being  such  as  to  ensure] 
almost  indefinite  wear. 

The  Dependence. — A  newcomer  is  seen  in  the  "Dependence' 
dynamo,  introduced  by  Messrs.  J.  and  R.  Oldfield,  Ltd.     The] 
machine  is  of  circular  shape,  the  brush  gear  and  commutator] 
being  enclosed  by  readily-detachable  covers.   The  field  magnets] 
are  shunt  wound ;  the  former- wound  armature  coils  terminate 
in  a  commutator  built  up  of  48  segments  of  hard-drawn  copper,! 
insulated  from  each  other  by  mica.    Radial- type  coppered  car- 
bon brushes  serve  to  collect  the  current,  they  being  held  in 
firm  contact  with  the  commutator  face  bv  four  springs  of  the] 
"  safety-pin  "    type.       The  control  of  the  current  output^  isj 
effected  by  the  special  shape  of  the  two  pole  pieces,  which 
cause  an  opposing  current  to  be  generated  in  the  field  wind- 
ings, of  a  strength  dependent  on  the  distortion  of  the  magnetic 
field,    which    is    again   proportional    to   the    armature    speed. 
Above  a  certain  point,  which  is  coincident  with  the  attainment 
of  the  maximum  output  from  the  dynamo  at  a  speed  of  about] 
1,750  R.P.M. ,  the  magnetic  flux  decreases  owing  to  this  cause;] 
and  this,   in  conjunction  with  the  reaction  in  the  armature) 
coils,  restrains  the  current  output  to  a .  pre-determined  limit, 
viz.,  10  amperes  at  12  volts.    The  automatic  minimum' cut-out  J 
switch,  which  is  enclosed  in  a  cap  at  the  commutator  end  of! 
the  spindle,  is  of  the  mechanical  type,  with  only  one  movinfj 
part    working    on    the    centrifugal    governor    principle.      A' 
60-amp.-hour  12-volt  battery  is  used  with  the  set,  an  8-volt 
equipment  being  also  made. 

The  Ko/rinoor.— This  new  machine  is  made  by  Messrs.  J.  T. 
Williams  and  Co. ;  two  sizes  are  made— 75-90  watts  and  120-140 
watts     both    working    at    12    volts.      The   principal    features 
are   the   use  of  a   mechanical    governor   combined    with   the 
driving    pulley    which    automatically    prevents  the  machine 
being  driven  above  a  definite  pre-detennined  maximum  speed. 
The  controlling  switch,  which  is  of  the  rotary  type,  is  so  ar- 
ranged  that  whenever  the  head   lamps  are  switched   on,   the'l 
battery   charging   switches  are   automatically   put  on   at   thej 
same  time;  only  the  side  and  tail  lamps  used  alone  can_  bej 
switched  on  at  any  time  without  putting  the  charging  switch j 
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in  circuit  also.  Consequently,  it  is  claiujcd  that  at  no  time 
is  it  possible  to  put  a  heavy  strain  on  the  accumulators. 

The  L.I<\ — Still  another  new  dynamo  is  that  made  on  the 
Lyons-Fellows  system  by  Messrs.  Arthur  Lyoh  and  Co.  llie 
machines,  which  are  made  in  four  sizes — 4  volts,  30  watts; 
8  volts,  90  watts;  and  12  volts,  100  and  200  watts,  are  of  the 
shunt-wound  typo  with  special  provision  for  maintaining  a 
constant  output  beyond  a  certam  pre-determined  speed,  rang- 
ing from  600  to  900  r.p.m.  according  to  size  of  the  machine, 
this  being  effected  by  weakening  the  field  magnetism  as  the 
speed  rises.  The  main  feature  of  the  new  machine  is  claimed 
to  be  the  automatic  cut-in  and  cut-out  device  which  is  com- 
bined with  the  switchboard. 

The  Lucas. — The  dynamo  lighting  system  made  by  Messrs. 
.Joseph  Lucas,  Ltd.,  Birmingham,  has  been  on  the  market 
for  the  past  few  years;  the  machine,  which  is  of  the  enclosed 
shunt-wound  type,  is  made  in  three  sizes,  viz.,  8  volts,  Gamps., 
and  12  volts,  with  outputs  of  8  and  12  amps.  In  the  newest 
design  the  automatic  regulation  of  the  current  output  is 
effected  by  electrical  means  corapri!3ed  within  the  dynamo  il>- 
self,  a  third  brush  being  provided  to  bring  about  a  reversal  of 
current  at  excessive  speeds.  It  is  claimed  that  a  perfectly 
constant  output  over  a  wide  range  of  speed,  from  1,450  r.p.m. 
upwards  is  obtained. 

The  Lithanode. — Although  still  wanting  a  four-volt  dynamo, 
Lithanode,  Limited,  have  introduced  two  new  machines,  giv- 
ing respectively  8  and  12  volts,  with  outputs  of  9  and  7-8  amps, 
respectively.  The  machines  themselves  are  of  the  usual  shunt- 
wound  variety,  the  feature  of  the  system  being  that  the  regu- 


1  he  [iotax-Lcitiicr. — .\r;   ,;.,    •...•  '.ypM  of  car  light,. 

ing  .'iynamos  is  the  Rou  ■.-!>..■. .a-.r,  .  ..:.  ,_.ei«lby  the  Botax 
Motor  Acoesfloric'g  Co.  As  the  generator  is  made  on  the 
well-known  Leitntr  gystem,  it  need  only  be  mentioned  that 
it  is  of  the  simple  shunt-wound  tyrje  with  the  addition  of  a 
third  «r  subsidiary  bru.'ih.    'I'  -u  the  latter  pMMS 

through   the   fields  and  auv.  ..ates  the  dynamo 

output  against  fluctuations  in  speed.  Ai  the  low  speed  the 
subsidiary  current  assists  the  excitation  of  the  fields;  atnonpal 
speed  It  IS  inoperative,  while,  at  high  rfpeed  it  is  in  opp<^ysition 
to  the  main  field  windings.    Several  "    '  -les  ar»r 

made,   all   working  at   12   vojm  o  u  a 

I^eitner  mot^jr  for  isnuiin-  .ij  a  simple 

serie.s- wound  machine,  d'  ,  _  iy_  ^y__  .  ._.:  the  enguvt: 
either  through  a  friction  roller  or  a  pinion,  both  acting  on  thn 
engine  flywheel.  A  20  to  1  reduction  is  provided  for,  ,t  -  *  - 
being  al.so  supplied  having  embodied  with  it  a  4  to  1  rr- 
gear.  A  combination  dynamo  and  .starting  motor  is  also  ocin^ 
made;  it  is  connected  with  the  engine  by  a  silent  chain,  the 
gear  ratio,  as  a  generator  being  2  to  1,  and,  as  a  motor,  through 
enclosed  gearing,  18  to  1. 

The  Mira. — The  Mira  dynamo,  made  by  the  Hifih  Tension 
Co.,  is  of  the  permanent-magnet  type,  and  outwardly  closely 
resembles  an  ignition  magneto,  there  being  only  one  moving 
part — the  tunnel-wound  laminated  armature.  The  cutting; 
in  and  out  of  circuit  of  the  generator  with  the  battery  is  con- 
trolled by  an  improved  centrifugal  device  combined  with  the 
driving  pulley.  In  the  new  arrangement,  a  curved  arm  which 
forms  the  balance  weight,  carries  a  platinum  contact  maker, 
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Fia.  12. — Lithanode  Dynamo. 


Fig,  15,— Miba  Dynamo. 
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Fig.  16. — Centrifugal  Cct-oct, 
MiiL\  Lighting  Set. 


lation  is  entirely  effected  in  the  external  circuit.  The  cutting 
in  and  out  of  the  dynamo  with  the  battery,  which  takes  place 
at  about  750  r.p.m.,  is  effected  by  a  centrifugally-controUed 
switch,  mounted  on  one  end  of  the  armature  spindle.  The 
current  is  collected  by  means  of  two  carbon  brushes  pressing 
on  a  couple  of  gun-metal  slip-rings  at  the  rear  of  the  circular 
disc  on  which  the  switch  is  mounted.    The  generator  delivers 


Fig.  13. — Lithanode  Armature  and  Cut-out. 

its  full  output  at  a  speed  of  about  1,350  r.p.m.  and,  at  any 
speed  above  this,  the  current  is  maintained  at  a  steady  level 
by  means  of  a  length  of  metal  wire,  which  forms  a  resistance 
having  a  high  temperature  co-efl5cient.     Any  surplus  produc- 


Fio,  14. — Lithanode  Regulator,  showing  Cover  Removed. 

tion  of  current  is  dissipated  through  the  resistance  in  heat, 
and  this  fact  is  made  use  of  to  provide,  where  desired,  an 
electric  foot  warmer  lor  the  comfort  of  car  passengers. 


which  moves  outward,  closing  the  circuit,  at  a  predetermined 
speed.  The  output  of  current  at  high  engine  speeds  is  main- 
tained constant  by  armature  reaction,  this,  however,  only 
balancing  the  field  magnetism  and  in  no  way  tending  to  de- 
magnetise the  magnets. 

The  P  and  H. — Messrs.  Powell  and  Hanmer,  Ltd.,  who  have 
for  some  time  been  supplying  a  lighting  dynamo  of  the  per- 
manent magnet  type,  have  now  substituted  for  this  a  genera- 
tor of  the  more  commonly  used  design.  The  machine  is  entirely 
electrically  controlled,  the  output  at  engine  speeds  beyond  the 
pre-determined  maximum,  being  maintained  constant  by  the 
use  of  opposing  pole  pieces  and  the  special  winding  of  the 
armature.  A  feature  of  the  i  .achine  is  that  the  automatic 
cut-in  and  cul^out  switch,  whicn  operates  at  from  500  to  600 
R.P.M.,  is  directly  mounted  on  the  dynamo  above  one  of  the 
main  pole  pieces,  thus  securing,  it  is  claimed,  a  positive  and 
powerful  action  of  the  switch.  The  generator  is  only  made 
in  one  size,  with  an  output  of  90  watts  at  12  volts. 

The  P.  and  R. — Messrs.  Peto  and  Radford,  Limited,  are  mak- 
ing three  sizes  of  their  12-volt  lighting  dynamos  of  respectively 
250,  150  and  90  watts  capacity.  The  last  named  is  a  recent 
introduction;  like  the  others  it  is  of  the  plain  shunt- wound 
type,  the  output  of  current  being  prevented  irom  rising  above 
a*  pre-determined  maximum  oy  means  of  an  automatic 
slipping  clutch  carried  in  the  driving  pulley  on  the  armature 
spindle.  Working  in  conjunction  with  the  dynamo  is  a  mag- 
netically controlled  automatic  cut-in  switch. 

The  E  B.C.—T}'.e  dynamo  lately  introduced  by  the  Electric 
Battery  Co.  differs  from  most  of  the  others  that  have  been 
described  in  that  thj  control  and  regulation  is  entirely  of  a 
mechanical  nature.  The  output  of  the  dynamo,  a  shunt-wound 
machine,  is  maintained  constant,  by  making  provision  for  it  to 
be  driven  at  a  constant  speed.  To  this  end  the  driving  pulley 
is  connected  with  the  armature  spindle  through  a  special  form 
of  four-armed  centrifugal  clutch  which  is  in  full  engagement 
up  to  a  speed  of  about  1,300  r.p.m.,  when  by  centrifugal  action 
the  two  portions  of  the  clutch  become  more  or  less  discon- 
nected. The  dynamo  begins  to  supply  current  to  the  battery 
at  a  speed  of  250  r.p.m.,  the  usual  automatic  cut-out  to  prevent 
the  battery  discharging  through  the  dynamo  at  low  speeds 
being  replaced  by  a  special  free  wheel  clutch,  as  used  on 
bicycles.  The  machine  is  made  in  three  siies,  with  outputs 
of  respectively  80,  130,  and  200  watts. 

{To  be  (y^ntifiued.^ 
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CORRESPONDENCE. 

Letters  reefiirfd  by  us  after  5  p  M.  ON  TUESDAY  canvot  appear  until 
th^  follouHng  weeli  Correspondents  slioiM/onvurd  their  commvni- 
catiom  at  the  eorVtest  po.-igihle  moment.  No  letter  can  he  published 
vnless  we  hate  the  writer's  name  and  address  in  our  j)ossesswn. 


The  Association  of  Mining  Electrical  Engineers. 

I  am  told  that  to  disagree  with  an  editorial  is  almost  as 
bad  as  trying  to  argue  with  a  woman,  and  that  in  either 
case  it  is  quite  impossible  to  get  the  last  word,  but  I  think 
that  some  protest  is  called  for  by  the  leading  article  in  your 
issue  of  November  21st. 

Judging  from  the  latter  part  of  the  article  on  "  Elec- 
trical Accidents  in  ^Mines  and  their  Prevention,"  it  must 
have  been  written  by  someone  with  a  grievance  against  the 
Association  of  Mining  Electrical  Engineers. 

This,  of  course,  is  only  an  opinion,  but  there  can  be  no 
two  opinions  that  the  writer  does  not  know  very  much 
about  the  Association,  or  about  its  members. 

I  have  looked  very  carefully  into  the  composition  of  the 
(North  of  England  branch  as  given  in  Volume  No.  3 
1911-1912)  of  the  Proceedings  and  find  that  out  of  159 
members,  111  are  employed  by  colliery  companies,  as  agents, 
managers,  engineers  and  electricians,  27  are  engaged  in 
sales  work,  eight  are  engaged  in  local  works,  six  by  the 
local  supply  company,  five  are  consulting  engineers,  one  is 
a  boiler  insurance  company's  inspector,  and  one  a  professor 
of  electrical  engineering. 

Since  the  list  given  in  Vol.  3  of  the  Proceedings  was 
made  up,  about  40  additional  members  have  joined,  all 
without  exception  colliery  electricians  or  officials. 

Turning  to  the  Committee  of  the  branch  for  the  current 
year,  we  find  this  to  comprise  one  consulting  engineer,  one 
professor  of  electrical  engineering,  a  colliery  agent,  two 
colliery  managers,  one  suppls:  company's  engineer,  seven 
colliery  electricians,  and  only^two  who  are  "  members  for 
what  they  can  get  out  of  it,"  to  quote  the  elegant  phrase- 
ology of  your  leader  writer. 

Of  course,  the  composition  of  other  branches  may  differ 
from  that  of  the  branch  to  which  I  am  referring,  but  as 
"one  of  those  out  for  trading  purposes,"  I  have  neither 
the  time  nor  the  knowledge  of  the  other  branches  to  enable 
me  to  give  particulars  of  their  composition. 

As  one  who  has  looked  to  the  Electrical  Hevieav  for 
light  and  leading  during  the  last  16  years,  I  trust  you  will 
allow  me  this  expression  of  my  regret  that  you  should  have 
allowed  your  columns  to  be  made  the  medium  for  an  attack 
on  an  Association  which,  according  to  the  Chief  Inspector 
for  Scotland,  is  doing  a  great  deal  towards  increasing  the 
safety  of  colliery  working. 

W.  Baxter, 

Newcastle-on-Tyne,  Noveniber  -Ibth,  1913. 

[The  leader  criticised  by  our  correspondent  was  written 
by  the  author  of  the  article  which  led  to  the  formation  of 
the  Association,  who  is  familiar  with  almost  every  colliery 
in  the  country.  Mr.  Baxter's  analysis  indicates  that  111 
out  of  159  members  of  the  North  of  England  branch  are 
"  agents,  managers,  engineers  and  electricians  "  ;  will  he  go 
further  and  tell  us  how  many  of  these  are  "  electricians  "' 
— the  class  by  which,  and  for  which,  the  Association  waif 
founded  ?  One  of  the  leading  officials  of  another  branclk 
writes  privately,  saying  that  we  are  "  quite  right  as  to  the 
colliery  managers  being  on  top  in  the  Association,  and  any 
places  which  they  have  not  captured  are  in  the  hands  of 
the  commercial  members." — Eds.  Elec.  Rev.] 


Electric  Clocks. 


Having  had  experience  with  both  the  Synchronome  and  the 
"  Silent  "  system  for  electric  time  service,  I  was  very  much 
interested  in  the  two  letters  re  electric  clocks  in  your  recent 
issues. 

It  would  be  very  interesting  to  many  of  us  to  know  what 
the  principles  of  electric  time  service  are  which  Mr.  G.  B. 
Bowel!  has  habitually  transgressed.  If  Mr.  Hope-Jones 
refers  to  the  fact  that  in  the  "  Silent "  system  the  duration 
of  the  working  impulse  is  longer  than  his  economical  mind 


approves  of,  I  can  only  say  that  I  consider  the  strong  point 
of  the  Silent  system  is  that  every  dial  has  the  current  on 
amply  long  enough  to  ensure  the  proper  mechanical  action 
of  each  dial.  If  the  duration  of  the  impulse  is  very  short 
then  any  slight  mechanical  slugsjishness  in  any  dial  results 
in  that  particular  dial  either  missing  fire  altogether  or 
getting  along  by  the  "  skin  of  its  teeth." 

Batteries  are  cheap  and  skilled  attention  is  dear. 

If  the  "  Judgment  of  Solomon  "  was  pronounced  on  the 
"  Short  impulse  babe,"  I  can  understand  why  Mr.  G.  B. 
Bowell  would  have  willed  its  death.  Nevertheless,  I  do  not 
think  that  Mr.  H.  T.  W.  Bowell  gives  Mr.  Hope-Jones  the 
credit  which  is  his  in  the  technical  development  of  electric 
clocks. 

A.  J.  Bousfleld,  A.M.I.Mech.E. 

Broadstairs,  November  25th,  1913. 


Joints  in  Submarine  High-Pressure  Cables. 

In  your  issue  of  July  11th  last  appears  a  description  of  a 
submarine  cable  installation  in  the  Baltic,  in  which  it  is 
stated  that  the  installation  in  question  affords  the  first 
instance  of  joints  in  high-tension  cables  being  fitted  at  sea. 
Interpreting  the  expression  "  at  sea "  in  its  most  general 
sense  as  meaning  "  not  on  shore,"  which  is  the  only  sense 
which  appears  applicable  in  the  present  instance,  it  appears 
to  me  that  the  installation  in  question  is  comparable  with 
the  installation  of  submarine  cables  across  Sydjiey  Harbour 
in  the  year  1902.  In  that  particular  installation,  each  of 
the  two  cables  laid,  consisting  of  three-core  37/16  paper- 
insulated,  lead-covered,  and  double-armoured  cables,  contains 
several  joints,  made,  as  in  the  installation  you  describe,  on  a 
barge  and  lowered  into  water  to  a  depth  in  some  cases  of 
100  ft.  After  one  unsatisfactory  attempt,  a  suitable  joint 
was  evolved,  and  the  cables  laid  with  these  joints  remained 
in  operation  for  several  years  until  pulled  up  by  a  ship's 
anchor,  as  described  in  one  of  your  issues  at  the  time.  I 
believe  I  am  right  in  saying  that  the  installation  I  have 
described  was  the  first  instance  of  submarine  high-tension 
cable  joints  at  such  a  depth,  and  I  am  glad  to  be  able  to  say 
that  tiae  credit  for  these  joints  was  due  to  the  British  Insu- 
lated and  Helsby  Cables,  Ltd.,  at  that  time  the  British 
Insulated  Wire  Co.,  who  were  contractors  for  the  cable,  and 
my  object  in  writing  this  letter  is  to  direct  attention  to  the 
fact,  in  order  that  credit  may  be  given  to  the  British  firm, 
instead  of  priority  to  a  German  firm,  as  in  your  article. 

0.  W.  Brain, 

Electrical  Eru/ineer,  JVew  South  Wales 
Government  Railways  and  Tramways. 

Sydney,  Octoier  2'6rd,  1913. 


Diesel  Engines. 


Referring  to  my  letter  of  November  17th  and  to  your 
footnote,  I  said  "articles,"  and  was  not  particularly 
referricg  to  your  leader.  The  suggestion  of  panic  was  your 
own — "  nerves  "  is  a  very  different  thing.  Were  my  sug- 
gestions "  derisive  "  ?  Anyhow,  one  is  Mr.  Taylor's,  and 
appears  in  his  report. 

I  am  afraid  I  am  rather  inquisitive,  but  I  do  want  to 
know  why,  if  a  reflux  valve  consisting  of  a  box,  a  cage,  and 
a  ball  is  such  an  improvement  and  safeguard,  it  has  not  been 
put  on  the  market  and  on  every  running  Diesel  engine  long 
since  ?  Might  I  very,  very  humbly  venture  to  suggest  that 
a  "  Sparklet "  bulb  be  substituted  for  the  ball. 

I  agree  with  you  that  Mr.  Taylor's  report  is  a  very 
"  model,"  and  though  we  may  differ  with  his  conclusions, 
we  must  agree  that  it  is  well  thought  out,  very  practical, 
and  worthy  of  careful  consideration  by  anyone  interested  in 
Diesel  engines. 

Messrs.  Elliott  are  the  only  firm  who  responded  to  my 
invitation  to  send  particulars  of  a  blast  pressure  recorder, 
and  I  fully  expect  that  in  time  to  come  these  instruments 
will  be  fixed  with  every  Diesel  engine. 

C.  J.  Wood. 

Sale  Electricity  Works. 
December  Isi,  1913. 
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A  Question  of  Terms. 

I  am  continually  coming  across  the  terms  "  fool-proof  " 
and  "  mistake-proof  "  in  reading  descriptions  of  switchgear 
in  your  journal. 

Previously  the  term  was  always  "  fool-proof,"  and  one  sees 
this  term  applied  to  the  simplest  as  well  as  to  the  most 
complicated  pieces  of  apparatus.  Lately,  in  many  ihstancf  s, 
the  term  "fool-proof "  has  been  replaced  by  "mistake-proof," 
evidently  with  the  idea  of  conveying  some  fresh  meaning. 

It  would  be  interesting  to  receive  from  your  readers  their 
definitions  of  these  two  terms. 

P.  W.  Laverick. 

London,  S.E. 

Canadian  Electrical  Trade. 

In  your  last  issue  I  replied  briefly  to  a  criticism  by  Mr. 
Leonard  Andrews,  and  I  then  stated  that  I  found  myself  in 
agreement  with  Mr.  Andrews  on  the  broad  principle  of 
Canadian  electrical  trade,  but  that  I  differed  in  specific  details. 
I  venture  to  give  below  one  or  two  of  the  details  to  which 
I  referred. 

In  Mr.  Andrews's  fifth  paragraph  he  says:— "My  own 
opinion  is  that  the  interests  of  British  investors  who, 
according  to  Mr.  Berry,  have  provided  considerably  more 
than  half  the  funds  for  Canadian  fire  insurance,  have  been 
far  better  protected  by  rules  and  regulations  drafted  to 
cover  the  actual  apparatus  in  general  use  than  if  they  had 
been  broadened  to  include  apparatus  manufactured  in 
accordance  with  British  practice,  which  is  at  present  almost 
unknown  in  that  country." 

Surely,  Sir,  this  method  of  reasoning  is  somewhat 
illogical.     Surely  it  is  putting  the  cart  before  the  horse. 

I  submit  that  British  investors  would  be  better  protected 
if  the  rules  and  regulations  were  drawn  up  in  such  a  manner 
that  they  would  admit  the  best  electrical  practice,  irrespective 
of  whether  the  goods  are  manufactured  in  Canada,  the 
United  States  or  Great  Britain.  In  other  words,  the  degree 
of  safety  to  be  obtained  should  be  specified ;  not  the 
method  of  carrying  it  out. 

If  we  paraphrase  Mr.  Andrews's  remarks  with  the  context 
of  his  letter,  he  says  :  "  My  own  opinion  is  that  the  interests 
of  British  investors  in  Canada  have  been  far  better  pro- 
tected by  rules  and  regulations  drawn  up  by  a  committee  of 
American  specialists  and  represented  by  the  National  Board 
of  Underwriters  of  Chicago,  and  drafted  to  cover  the  actual 
apparatus  manvfactured  by  American  manufacturer s,  and  in 
general  use  in  the  United  States  and  (^Janada,  than  if  they 
had  been  broadened  with  the  assistance  of  British  engineers 
to  include  apparatus  manufactured  by  British  electrical 
manufacturers  in  accordance  with  British  practice  which  is 
•  at  present  almost  unknown  in  Canada." 

Mr.  Andrews  says  he  agrees  with  me  that  the  National 
Electric  Code  is  built  up  "  around  the  specialities  of  American 
manufacturers."  Is  it,  then,  surprising  that  apparatus 
manufactured  in  accordance  with  British  practice  is  at 
present  almost  unknown  in  Canada  ?  I  think  Mr.  Andrews 
has  unwittingly  supplied  the  reason,  but  my  untutored  com- 
mercial mind  finds  it  difficult  to  understand  how  the  British 
investor  has  been  "  far  better  protected." 

The  next  detail  in  which  I  differ  from  Mr.  Andrews  is  in 
connection  with  the  life  hazard  in  Canada.  The  National 
Electric  Code  is  not  drawn  up  to  safeguard  life,  except 
incidentally  the  loss  of  life  by  fire.  A  brief  perusal  of 
the  Code  makes  this  very  obvious,  but  this  point  need  not 
be  laboured,  for  the  Underwriters'  engineers  themselves 
admit  that  it  was  not  their  primary  intention. 

An  insurance  scheme  for  considering  the  life  hazard, 
apart  from  the  fire  hazard,  has,  I  am  informed,  been  con- 
ceived by  a  prominent  official  of  the  Underwriters'  Bureau, 
but  it  has  never  matured.  It  is  obvious,  however,  that  the 
life  hazard  cannot  well  be  protected  unless  such  regulations 
are  enforced  by  the  State  under  penalty. 

In  my  original  letter  I  referred  to  the  inconsistency  of  a 
Code  which  insists  upon  an  insulating  lining  for  a  metal 
cover  to  a  3-ampere  switch,  but  at  the  same  time  allows  in 
the  same  factory  a  switch  of  different  construction  one 
hundred  times  larger  without  any  protective  cover  what- 
ever. I  do  not  wish  to  labour  this  detail  either,  for  the 
Underwriters'  engineers  themselves  admitted  this  obvious 
inconsistency. 


Their  defence,  however,  differs  from  the  defence  pot 
forward  by  Mr.  Andrewrf.  They  r^-plied  that  their  business 
was  i)riniarily  to  look  after  the  fire  hazard. 

Mr,  Andrews  has  wrongly  assumed  that  it  is  only  main 
switches  which  are  allowed  to  be  of  th*;  o[jen  type  wiihoot 
any  protecte<l  cover,  but  this  is  not  so.  Under  the  National 
Electric  Code  any  branch  switch  from  '>  arnfj*;res  upwards, 
controlling  a  motor  or  any  other  piece  of  majhinery,  can  Ixr, 
and  generally  is  (until  the  first  or  second  a'-'cident  occon»), 
left  entirely  exposed.  No  defence  is  offered  for  this  incon- 
sistency.    It  is  an  admitted  anomaly. 

It  is  because  the  Code  has  Ijeen  built  np  "aronnd  certain 
well-known  American  specialities,"  instead  of  the  speciali- 
ties being  bu'lt  up  around  a  suitable  C<xle.      It  is  t: 
before  the  horse  again.     Mr.  Andrews  has  also  assnmt .  ..— : 
1  take  exception  to  an  insulated  cover  to  a  :> -ampere  switch, 
but  I  did  not  say  so.     I  only  drew  attention  to  the  incon- 
sistency of   a  Code  requiring  it  on  a  small   switch,  and  not 
on  the  larger  sizes.     I  accept  the  challenge,  however.     In 
point  of  fact,  how  many  millions  of  3-ampere  switches  are 
there  in  this  country  in  use  to-day,  and  how  many  have 
fibre  covers  ?       They  are,  as  everybody  knows,  practic-aily 
obsolete.       In  Canada  the  normal  voltage  is  110  :    in  this 
country  it  is  anything  between  2U0  and  250,  a  much  more 
difficult  condition.      In  the  early  days  when  the  voltage  of 
supply  was  changed  in  this  country  from  100  to  200.  a  few 
engineers,  out  of  a  desire  for  extra  precaution,  specified  a 
fibre   lining  for   the   tumbler   switch,    but  it  soon  died  a 
natural  death  ;  but  what  a  calamity  it  would  have  been   if 
our  Fire  Insurance   companies,  having  heard  that   a   few 
people  had  received  a  shock  in  a  bathroom,  made  it  com- 
pulsory that  the  other  millions  of  switches  of  the  same  class 
should  have  fibre-insulated  covers.      Every  self-respecting 
contract»r  would  put  up  an  all-porcelain  covered  switch  in 
such  a  position  in  a  bathroom,  or  ground  a  metal  cover. 

Some  of  our  Fire  Insurance  companies  possess  engineers 
whose  experience  of  wiring  work  is  unsurpassed  in  any 
country,  but  I  have  never  yet  known  any  one  of  them  who 
called  for  a  fibre  lining  to  the  cover  of  a  3-ampere  switch, 
nor  have  I  ever  heard  of  an  outbreak  of  fire  arising 
because  this  precaution  was  omitted.  I  should  like  to  hear 
the  opinions  of,  perhaps,  two  of  our  best-known  fire  insur- 
ance experts.  Mr.  Castle  RussoU  and  Mr.  Lester  Taylor. 

In  my  letter  to  the  Canadian  Electrical  Xews  I  stated  a 
case  showing  another  example  of  the  danger  of  building  a 
code  around  any  speciality.-  I  refer  to  the  wholesale  and 
injudicious  use  of  the  cartridge  and  plug  fuse  upon  1 10  volts 
alternating.  What  is  the  net  result  r  An  annual  dead  loss 
to  the  country  of  hundreds  of  thousands  of  dullars,  or  the 
admitted  alternative,  when  the  cartridge  is  abused — "  not 
fuses,  but  fireworks." 

This  latter  case  is  not  criticism — it  is  a  mere  statement  of 
fact,  which  up  to  the  present  T  have  not  heard  disputed.  I 
trust,  if  there  is  a  sound  defence,  it  will  be  communicau  d 
to  your  journal.  The  mere  plea  of  "  interchangeability '" 
cannot  justify  the  situation.  What  I  claim,  as  a  prospective 
Canadian  manufacturer  with  an  increasing  stake  in  the 
Dominion,  is  that  we  need  to  "  get  together "  upon  equal 
terms,  without  regard  to  nationality,  to  remove  the  admitted 
anomalies  in  the  National  Electric  Code  (as  regards  its 
application  in  the  Dominion). 

Is  there  any  American,  Canadian,  or  Britisher  who  thinks 
this  unreasonable  !'  If  so,  I  trust  he  will  accept  the 
hospitality  of  your  columns  to  give  his  reasons. 

Herbert  H.  Berry. 
London,  December  I  sty  VM'S. 


Remarkable  Motor  Records. 

I  regret  that  time  will  not  permit  me  to  reply  to  the 
letter  appearing  in  your  issue  of  November  28th  as  fully  as 
I  should  wish,  but  I  hope  to  be  able  to  do  so  next  week. 

Tileanwhile,    I    would   point   out  (hat   if    the    machine 

described  by  your  corresjx)udent  was  run  under  the  same 

conditions  as   the   uvachines  described   in   your  article   of 

October  10th,  which  have  to  run  at  650  r.p  m.  with  less 

than  one-third  their  full  field,  instead  of  80  b.h.p.,  it  would 

only  be  giving  about  26  b.h.p. 

H.  Chitty. 

London,  N.,  December  2;j</,  1913. 


904 


THE    ELECTRICAL    REVIEW.    [Voi.73.  No.  i,88o,  deoembbb  5, 1913. 


NEW    ELECTRICAL    DEVICES.     FITTINGS 
AND    PLANT. 


The  ^'Standard"  High*speed  Alternator. 

Mr.  W.  P.  Durtnall,  in  collaboration  with  Mr.  A.  H.  Binyon,  has 
recently  worked  out  a  remarkable  type  of  alternator,  which  offers 
notable  advantapes  when  driven  by  a  steam  turbine.  While  the 
latter  should  be  run  at  a  hisrh  speed  in  order  to  attain  the  hiprhest 
effioiency  in  operation,  aa  well  a9  economy  in  construction,  weigrht. 
and  space  occupied,  the  speed  is  often  restricted  by  the  frequency 


H 


These  machines  are  being  introduced  by  the  "Standard" 
Engineering  Association,  of  76,  Gladsmuir  Road,  Whitehall  Park, 
K.  At  first  they  will  be  of  foreign  make,  but  we  understand  that 
negotiations  are  in  progress  for  their  manufacture  in  this  country. 

It  may  be  observed  that  the  principle  of  independently  rotating 
fields  utilised  in  this  machine  can  be  applied  also  to  the  design  of 
motors  to  run  at  two  synchronous  speeds,  and  to  other  purposes. 

GoTernor  Control  Switch, 

A  new  design  of  switch  for  mounting  upon  switchboard  panels 
is  shown  in  the  accompanying  illustration,  fig.  2.  It  is  designed 
to  mount  upon  generator  panels  for  the  purpose  of  raising  or 
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Fig.  1. — "Standabd"  Tuebo-Alternatok, 


required  of  the  generator  ;  thus  an  ordinary  15-cycle  alternator, 
even  with  two  poles,  cannot  run  faster  than  900  k.p.m.,  and  a 
25-cycle  two-pole  alternator  must  run  at  1,600  r.p.m.  Obviously  a 
great  advantagfe  can  be  gained  if  the  rotational  speed  can  be 
doubled  without  increasing  the  frequency,  and  Mr.  Durtnall  claims 
to  have  attained  this  end  in  his  new  generator,  which  embodies 
principles  which  have  already  been  utilised  in  other  machines  of 
his  invention. 

The  "  Standard  "  turbo-alternator  is  illustrated  diagrammatically 
in  fig.  1.  Steam  is  supplied  to  the  turbine  at  A,  expands  through 
the  stages  B  B,  and  is  exhausted  to  the  condenser  at  c  ;  the  turbine 
shaft  D  is  driven  at  3,000  R  p.m.,  and  is  provided  with  the  uni- 
versally flexible  coupling  e,  which  was  described  in  our  issue  of 
October  3rd  last,  the  flexible  spring  bolts  being  shown  at  p.  The 
generator  shaft  G  carries  the  rotor  H,  the  windings  of  which  are 
connected  to  the  slip-rings  i.  The  stator  J  has  similar  windings  of 
the  same  number  of  poles,  which  are  brought  out  to  the  terminals 
L,  and  the  mains  M  are  connected  to  both  the  stator  and  the  rotor 
windings  ;  it  will  be  noticed  that  the  leads  of  two  of  the  phases  are 
reversed  at  N. 

This  generator  can  be  coupled  in  parallel  with  other  alternators 
without  preliminary  synchronising.  The  process  is  'as  follows, 
starting  from  rest : — 

First  the  slip- rings  of  the  rotor  are  disconnected  from  the  stator 
windings,  and  three-phase  current  from  the  bus-bars  is  supplied  to 
the  stator  windings.  The  rotor  slip-rings  are  now  short-circuited 
through  a  couple  of  choke  coils,  and  the  machine  starts  as  an 
induction  motor,  running  up  to  a  speed  of  approximately 
1,500  E.P.M.,  and  driving  the  turbine  rotor.  Next,  the  slip-rings 
are  connected  through  the  choke  coils  with  the  bus-bars,  the  con- 
nections being  made  so  that  the  resulting  magnetic  flux  in  the  iron 
of  the  rotor  revolves  in  the  direction  shown  in  the  small  diagram 
at  P,  while  the  direction  of  rotation  of  the  stator  flux  is  that  shown 
at  o.  The  machine  then  runs  up  to  a  speed  of  3,000  r.p.m.  in  the 
direction  shown  at  Q,  owing  to  the  interaction  of  the  magnetic 
fluxes  in  the  stator  and  rotor.  Both  of  these  elements  being  sup- 
plied with  alternating  current,  the  rotor  runs  in  exact  synchronism 
with  the  bus-bar  pressure,  and  when  steam  is  admitted  to  the  tur- 
bine, the  choke  coils  being  cut  out  and  the  connections  made  as  shown 
in  the  drawing,  the  machine  becomes  a  generator.  Each  element, 
both  rotor  and  stator,  contributes  to  the  output,  and  there  is  no 
separate  exciter,  though,  of  course,  like  an  asynchronous  machine, 
the  generator  cannot  operate  unless  the  bus-bars  are  charged  from 
another  source.  When,  therefore,  a  "Standard"  generator  has 
to  take  the  whole  load,  a  small  alternator  of  ordinary  type  or 
a  double-current  generatoi"  must  be  run  in  parallel  with  it,  or 
mounted  on  the  end  of  the  shaft  like  an  exciter. 

The  inventor  claims  not  only  that  a  25-cycle  turbo-generator  can 
thus  be  run  at  3,000  r.p.m.,  and,  of  course,  a  50-cycle  two-pole 
machine  at  6,000  e.p.m.,  but  also  that  the  electrical  design  of  the 
alternator  is  greatly  improved  by  the  division  of  the  output 
between  the  rotor  and  stator,  giving  reduced  weight  of  iron  in  each 
member,  higher  eflBciency,  a  higher  critical  speed  and  less  vibra- 
tion. For  large  machines  it  will  be  possible  to  use  four  poles, 
while  still  running  at  3,000  R.P.M.,  50  cycles  per  second. 

In  the  case  of  a  100-h.p.  turbine  running  at  6,000  R.P.M.,  the 
steam  consumption  per  b.h.p.  is  only  32  lb.  per  hour  ;  the  same 
turbine,  when  running  at  3,000  r.p.m.,  gives  only  50  b.h.p.,  and 
uses  as  much  as  50  lb.  of  steam  per  B.H.P.-hour  (non-condensing). 
The  improvement  shown  is  due  to  the  higher  speed  rendered 
possible  by  the  new  design. 


lowering  the  speed  of  the  generator  by  means  of  a  motor  con- 
trolling the  governor. 

The  control  switch  shown  is  of  a  double-pole  double-throw  type, 
with  a  spring  acting  on  the  drum  and  returning  it  to  a  "  mid-off  " 
position  when  the  handle  is  released  by  the  hand  of  the  operator. 


J 


Fig.  2. — GovEENOB  Conteol  Switch. 


The  contacts  and  terminals  are  neatly  enclosed  in  a  cover  which 
can  readily  be  removed  for  the  purpose  of  inspection,  cleaning,  &c. 
The  device  is  manufactured  by  Messrs.  A.  Reybolle  &  Co.,  Ltd., 
of  Hebburn-on-Tyne. 

Liquid  Starters. 

A  new  design  of  liquid  starter  has  recently  been  manufactured 
in  large  quantities  by  the  General  Electric  Co.,  Ltd.,  of  67, 
Queen  Victoria  Street,  B.C.,  in  connection  with  a  number  of  complete 
installations  for  flour  mills,  cement  works,  and  so  forth,  with 
which  they  have  been  entrusted.  In  this  starter  the  cast-iron  tanks, 
which  contain  the  electrolyte,  are  mounted  on  a  steel  framework, 
the  supporting  bars  being  completely  covered  with  moulded  mica- 
nite — indeed,  all  tie  bars  that  are  required  for  mechanical  strength 
are  insulated  throughout  their  whole  length.  The  plates  are 
lowered  into  the  liquid  by  the  rotation  of  a  handwheel ;  the  gear 
ratio  is  high,  so  that  a  rapid  motion  of  the  handwheel  only  slowly 
lowers  the  plates  into  the  liquid,  and  it  is  impossible  for  the  plates 
to  descend  by  reason  of  their  own  weight.  For  completing  the 
circuit  between  moving  and  stationary  parts,  each  phase  or  pole  is 
provided  with  heavy  contact  blocks,  in  addition  to  sparking 
rollers,  which  protect  the  contacts  in  the  event  of  the  starter 
plates  being  raised  while  the  motor  is  running  without  its  slip- 
rings  short-circuited. 

In  view  of  the  importance  of  keeping  down  the  head  room  of 
liquid  starters  for  colliery  work,  the  larger  aizea  of  G.E.C.  8tart«rfl 
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have  been  deHigrned  with  two  tanks  in  parallel  per  phane  or  pole, 
and  a  considerable  reduction  in  the  head  room  is  thereby  effected. 

The  whole  of  the  internal  arranpements  are  thoronijhly  pro- 
tected, and  enclosed  by  sheet  steel  covers.     For  direct-current  work 


Fig.  3.— Dust-Tight  G.E.C.  400-h.p.  Liquid  Starter. 

with    shunt    or    compound-wound    motors,    non-inductive    field 
discharge  resistances  can  be  accommodated  in  the  bottom  of  the 


Fig.  4.— G.E.C.  Liquid   Starter   fob  Continuous  Current 
WITH  Field  Discharge  Resistance. 


starter.    These  are  mounted  on  porcelain  insulators  in  the  fashion 
shown  in  &g.  4. 

That  these  starters  have  filled  the  demand  is  evident  from  the 
fact  that  over  5,000  H.p.  have  been  ordered  for  cement  works 
alone. 


British  Itadium  Standard. — The  National  Physical 

Laboratory  informs  us  that  it  is  in  poeseseion  of  the  British 
Radium  Standard,  which  has  been  certified  by  the  International 
Committee  after  comparison  with  the  International  Standard 
prepared  by  Madame  Curie,  and  is  ready  to  undertake  the 
standardisation  of  radium  and  mesothorium  preparations  by  com- 
parison with  the  Standard.  For  the  present,  the  Laboratory  will 
confiae  itself  to  the  testinpr  of  specimens  which  permit  the  use  of 
methods  depending  on  the  measurement  of  the  penetrating  gamma 
rays.  Tests  on  radioactive  minerals,  waters  and  the  like,  which 
are  of  feeble  activity,  cannot  be  undertaken.  Particulars  of  the 
fees  and  conditions  can  be  obtained  from  the  Director  of  the 
Laboratory,  Teddington. 


LEGAL. 


X.L.  Electric  Co.,  Ltd.,  r.  Abos. 


«>   between 


This  action,  which  related    to  the    pr  "-     '    '     ' 
Mr.   Aron,  the    inventor,  and  bin   co-i;.  .<?ner,  came 

on  for  hearing  before  Mr.  .Justice  NevUle,  id  the  Chaaoerj  Division, 
on  November  27th. 

Mr.  Morit/.  represented  the  plaintiffs,  and  Mr.  Aron  appeared  in 
person. 

Counsel  said  it  was  a  case  in  which  the  company  wan  seekini;  to 
restrain  a  director  who  had  assigned  his  pttentfl  to  the  company 
from  doing  such  acts  &n  wonld  prevent  the  patenti  from  Vx-ooming 
effective.  There  were  snflRcient  admisfdons  in  the  affidavits  to 
entitle  the  company  to  judgment,  but  Mr.  Aron  had  pnt  in  a 
counterclaim.  He,  however,  asked  for  an  order  for  specific 
performance  of  the  contract  whereby  the  defendant  shonld  sell  to 
the  plaintiff  company  the  entire  benefit  of  the  inventions  set  forth 
in  the  schedule.  The  statement  of  claim  se*'  out  three  patents  as 
being  in  existence.  The  plaintiffs  had  in  their  possession  certain 
letters  that  showed  that  the  defendant  had  been  requested  to 
assign  the  patent  and  had  refused  to  do  so.  Onj  patent,  No.  19,2.57, 
was  still  before  the  Comptroller,  and  in  May  last  the  defendant 
wrote  to  the  patent  asrents,  threatening  that  uuIpm  certain  thinga 
were  done  he  would  block  the  proceedings.  The  matter  wa« 
accordingly  brought  before  the  Court,  and  had  been  the  cubject  of 
several  interlocutory  orders.  An  interim  injun'^tion  had  been 
granted  restraining  the  defendant  from  preventing  the  protection 
being  obtained,  and  requiring  him  to  do  all  things  necessary  to 
carry  out  his  SK-reement  with  the  company,  and  it  was  now  asked 
that  that  injunction  should  be  made  perpetual. 

His  Lordship  said  that  the  agreement  was  fairly  plain  ;  what 
was  Mr.  Aron's  objection  to  carrying  it  out  ? 

Mr.  Aron  said  that  under  it  the  company  were  to  supply  the 
necessary  money  to  complete  the  protection,  and  that  they  had  not 
done. 

Mr.  Moritz  said  that  the  company  had  always  been  ready  and 
willing  to  pay  all  tha  expenses  under  the  coatract. 

His  Lordship  pointed  out  that  whatever  the  defendants*  right* 
might  be  under  the  counterclaim,  there  seemed  to  be  no  defence  to 
the  action. 

Mr.  Moritz  said  the  same  counterclaim  had  been  pnt  in  in  a 
King's  Bench  action  which  was  pending,  and  had  been  struck  out. 

Mr.  Aron  said  he  was  counterclaiming  for  arrears  of  salary, 
damages  for  breach  of  agreement,  and  wrongful  dismissal,  and 
money  lent  to  the  amount  of  £240.  He  pleaded  the  breach  of 
the  agreement  in  his  defence,  and  he  contended  that  that  was  a 
good  answer  to  the  claim  for  specific  performance. 

Mr.  Moritz  said  that  though  a  great  deal  of  prejudice  had  been 
imported  into  the  case,  he  was  willing  to  make  an  offer  which  he 
thought  would  be  fair  and  reasonable.  The  plaintiffs  were  clea'-ly 
entitle!  to  an  injunction  and  to  a  mandatory  order  with  the  object 
of  obtaining  specific  performance  of  this  agreement,  and  if  the 
defendant  would  submit  to  that  they  would  not  a?k  for  costs. 
They  had  already  paid  upwards  of  £400  in  respect  of  costs  of 
interlocutory  matters,  and  did  not  think  any  order  for  costs  against 
Mr.  Aron  would  be  of  any  value.  The  company  had  carried  on 
for  a  considerable  time,  but  owiner  to  these  unfortunate  differences 
it  got  into  difficulties,  and  Capt.  Weiner,  who  held  the  debenturee. 
appointed  a  receiver.  There  was  no  claim  on  the  defendant  for 
the  patents.  Where  the  patent  agents'  claims  had  not  been  paid 
they  had  looked  to  Capt.  Wiener  for  payment.  The  company 
were  quite  willing  to  hand  over  to  Mr.  Aron  the  4,400  shares  he 
claimed.     They  had  the  scrip  in  their  possession. 

Mr.  Aron  said  that  was  not  of  much  use  now,  as  Capt.  Weiner 
had  secured  the  assets  of  the  company  for  £6,000. 

His  Lordship  pointed  out  that  as  the  company  had  apparently 
now  no  asset?,  it  would  not  benefit  the  defendant  if  he  succeeded 
in  his  counterclaim  and  the  costs  of  the  action,  which  would  most 
likely  exceed  the  costs  of  the  counterclaim,  even  if  awarded  to 
him.  Mr.  Aron  must  remember  that  this  was  an  action  by  the 
company  and  not  by  Capt.  Wiener,  and  whatever  claim  he  might 
have  could  not  be  enforced  against  Capt.  Wiener  by  counterclaim 
in  this  action.  The  company  had  a  large  claim  «igainst  Mr.  Aron 
for  costs,  and  were  willing  to  give  him  a  clean  slate  up  to  that 
time. 

After  some  further  discussion,  it  was  agreed  that,  on  the 
company's  undertaking  to  pay  all  the  costs  incidental  to 
the  carrying  out  of  the  agreement,  and  to  make  no  further 
claim  upon  the  defendant  in  respect  to  anythirg  up  to  that 
time,  there  should  be  an  order  on  the  defendant  to  do  all 
things  neceseary  for  carrying  out  the  agreement.  Ascertain  docu- 
ments required  signature,  it  was  agreed  that  the  order  shonld  not 
be  drawn  up  until  Tuesday,  December  2nd,  and  that  the  defendant 
should  attend  before  the  registrar  on  that  day  and  sign  them. 


Dundee  Tramway  Accident. 

Before  Sheriff  Neish  last  week  an  action  by  a  farmer,  who  sued 
the  Corporation  for  £200  in  respect  of  damages  alleged  to  have 
been  sustained  by  him  in  a  tramway  accident,  was  heard.  The 
faimer,  whose  van  was  struck  by  a  car,  faid  he  did  not  think 
the  car  was  undor  proper  control,  and  that  it  was  goine  far  too 
hard.  He  had  learned  that  the  driver  was  a  spare  man.  Mr.  Peter 
Fisher,  the  tramway  manager,  in  his  evidence,  sjud  that  under  the 
circumstances  the  emergency  brake  was  the  proper  one  to  ute,  and 
that  the  slipper  brake  wonld  have  been  absolutely  useless.  The 
Sheriff  made  avizandum, 
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Speake  r.  J.  Stringer  &  Son. 

At  Blackburn  County  Court,  on  Monday,  before  Judgre  Sturpep. 
Thos.  Speake,  electrical  engineer,  claimed  f  3  5b.  from  John 
Stringer  &  Son,  Railway  Road,  Blackburn,  d'-magres  for  breach  of 
warrantv  on  the  sale  of  a  eas  enpine.  Mr.  H.  Hawotth  appeared 
for  the  pliin'iff,  and  Mr.  Rlny  for  the  defendants.  Plaintiff  stated 
that  he  purcha>--ed  the  engine,  which  was  a  secondhand  one,  from 
defendants  for  :tS).  The  salesman  guaranteed  that  it  was  as 
gfood  as  new  in  every  way,  and  in  pood  running  order.  The  engine 
was  fixfd,  and  it  was  then  found  that  the  water  jacket  had  a 
crack  in  it.  The  defence  was  that  defendants  did  not  give  a 
warranty.  It  was  btated  on  the  invoice  that  the  gas  engine  was 
purchased  'ns  seen."  A  verdict  was  given  for  plaintiff  for  the 
amount  claimed. 


Baxter  &  Catjkter,  Ltd.,  v  Levetus. 

In  the  King's  Bench  Division  Mr.  Justice  Coleridge  and  a  jury  were 
engaeed  during  three  days — November  24th,  2.'ith  and  26th — in 
hearing  an  action  for  damages  and  an  injunction  brought  by 
Messrs.  Baxter  <*>:  Cannter,  Ltd.,  against  a  Mr.  Levetus. 

According  to  the  statement  of  Mr.  Ralph  Bankes,  K.C,  who 
appeared  for  the  plaintiffs,  the  claim  for  damages  was  made  on  the 
ground  that  the  defendant  had  injuriously  interfered  with  their 
business,  an  allegation  which  the  defendant  denied.  The  plaintiffs, 
said  Jlr.  Bankes.  carried  on  a  very  considerable  business  in  elec- 
trical goods  of  all  kinds  in  the  Tottenham  Court  Road.  The  extent 
of  their  business  might  be  gauged  by  the  fact  that  they  received 
about  4,000  letters  a  week.  The  defendant  was  an  exporter,  and 
in  the  course  of  the  case,  said  counsel,  he  hoped  to  be  able  to  show 
that  he  (defendant)  had  entered  into  an  ingenious  scheme  with 
one  of  the  plaintiffs'  employes  to  get  their  business  away.  The 
scale  of  prices  for  the  home  trade  was  a  good  deal  more  than  that 
for  the  export  trade.  The  firm  sent  out  two  lists,  one  of  which  was  for 
the  home  trade,  which  was  a  very  large  one  dealing  with  everything 
connected  with  electrical  appliances.  There  was  also  a  dead  net 
price-list  for  the  export  trade.  This  list  was  sent  amongst  others 
to  the  defendant,  who  had  another  name  under  which  he  trans- 
acted certain  business — (Rodwell  &  Co.).  He  sent  out  a  cir- 
cular letter  to  about  45  of  the  plaintiffs'  customers,  in  which  was 
enclosed  a  copy  of  plaintiffs'  export  price-list,  and  in  which  special 
goods  were  offered  at  such  prices.  Thus  he  endeavoured  to  sell 
plaintiffs'  goods  in  this  country  at  the  export  prices,  and  when 
Rodwell's  obtained  an  order  the  defendant  sent  a  similar  order  to 
the  plaintiffs  as  an  export  order.  Then  having  got  the  goods  at 
export  prices  he  sent  them  out  from  Rodwell  &  Co.,  thus  cutting 
the  plaintiffs'  home  trade. 

A  number  of  witnesses  were  called  in  relation  to  the  manner  in 
which  the  plaintiffs'  trade  had  been  affected  by  the  defendant's 
conduct. 

In  the  result  the  jury  found  for  the  plaintiffs,  assessing  the 
damages  at  £10. 

His  Lordehip  entered  judgment  for  the  plaintiffs  for  the 
amount  of  the  verdict,  with  costs  on  the  High  Court  scale,  and 
gave  liberty  to  apply  as  to  the  injunction,  if  necessary. 


Workmen's  Compensation  Claim. 

At  Manchester  County  Court  on  Tuesday,  before  Judge  Mellor, 
Charles  Martin,  aged  29,  claimed  compensation  in  respect  of  an 
accident,  from  Messrs.  Mather  .k  Piatt,  of  Park  Works,  Newton 
Heath,  by  whom  he  had  been  employed  as  an  electric  crane  driver. 

Applicant  told  the  judge  he  was  driving  a  crane  down  the  shop 
empty,  and  moved  a  lever  which  brought  it  round  to  the  right, 
where  it  struck  some  machinery.  He  received  a  shock,  he  alleged, 
through  the  crane  coming  into  contact  with  the  machinery.  After 
the  accident  he  was  attended  by  a  doctor,  and  later  was  an  inmate 
of  the  Booth  Hall  Infirmary. 

The  respondents,  for  whom  Dr.  Bastham  appeared,  contended 
that  the  applicant  c^nld  not  possibly  have  received  an  electric 
shock  in  the  manner  allfged,  that  the  man  suffered  from  general 
paralysis,  and  that  his  condition  was  in  no  way  connected  with  any 
accident.  It  was  stated  that  Martin  could  not  have  received  an 
electric  shock,  as  an  examination  of  the  electric  wires  after  the 
accMent  sbowtd  that  they  were  quite  intact. 

The  JUDGE,  having  received  the  report  of  the  medical  referee's 
examin>«tion  of  the  applican*-,  decided  in  favour  of  the 
respondents,  stating  that  the  doctor  found  that  Martin's  condition 
was  entirely  due  to  natural  caupes.  and  could  not  have  been  caused 
by  any  accident,  let  alone  such  has  had  been  described. 

Dr.  Eastham  said  he  would  not  ask  for  costs  unless  there  was  a 
Union  concerned  in  the  case. 

The  Judge  :  Have  I  power  to  grant  costs  against  a  Union  ?  I 
have  no  evidence  before  me  that  there  is  a  Union. 

Mr.  Thorpe  :  I  will  satisfy  my  friend  at  once  that  there  is  no 
Union. 

Db.  Bastham  ;  That  being  so,  I  don't  apply  for  costs,  but  I 
should  have  done,  so  if  there  had  been  a  Union. 


Hankow  Light  and  Power  Co,,  Ltd. 

In  the  Chancery  Division  on  November  26th  Mr.  Justice  Joyce 
heard  a  motion  by  tl^e  plaintiff  in  the  action  referred  to  in  our 
last  issue,  to  restrain  the  defendant  company  from  declaring  a 
cumulative  dividend  on  their  ordinary  shares  in  prejudice  to  the 
ritrhts  of  the  holders  of  deferred  pha-es. 

Mr.  Stonk  00  beh.ilf  of  the  plaintiff,  said  that  Article  5  of  the 


memorandum  of  association  provided  that  ordinary  shares  should 
be  entitled  to  a  non-cumulative  dividend,  but  Article  6  gave  the 
company  power  to  reduce  and  sub-divide  capital,  or  to  issue  any 
shares  original  or  increased  "  with  any  preferential  rights,  privileges 
or  position  as  to  capital  dividend  or  voting."  All  the  shares  issued 
had  been  allotted  between  February  9th  and  March  Ist, 
19U6,  and  the  complaint  was  that  on  February  9th  a 
meeting  was  called  for  the  IGth  to  consider  a  resolution 
for  giving  the  ordinary  shares  a  cumulative  dividend. 
It  was,  he  submitted,  an  abuse  of  the  powers  of  the  company  to 
call  a  meetirg  with  reference  to  the  rights  of  shareholders  and 
then  allot  deferred  shares  to  people  who  probably  knew  nothing 
about  it,  but  whose  rights  would  be  affected.  Although  the 
resolution  had  been  paf-sed  so  long  ago,  the  company  had  only 
recently  come  into  a  position  to  pay  dividends,  and  therefore  the 
question  had  not  arisen  until  now. 

Without  calling  on  counsel  for  the  company,  his  Lordship 
refused  the  motion  on  the  ground  that  the  plaintiff  bad  not  made 
out  his  case,  but  said  he  was  by  no  means  clear  that  at  the  trial  the 
plaintiff  might  not  be  entitled  to  relief. 


Tramcar  Obstruction. 


The  driver  of  a  motor-lorry  has  been  fined  £3  and  costs  for 
obstructing  a  tramcar  of  the  East  Ham  Corporation,  in  Barking 
Road,  on  November  11th.  The  lorry  remained  on  the  metals 
running  at  a  speed  of  3  or  4  miles  an  hour,  while  a  tramcar  gong 
was  sounding  in  its  rear  for  eight  minutes. 


Electricity  in  Mines  :  Prosecutions. 

At  Doncaster  West  Riding  Police  Court,  last  week,  George 
Williamson,  electrician,  of  Mexborough,  was  fined  5s.  and  costs,  for 
having  committed  a  breach  of  the  Mines  Act  by  leaving  his  lamp- 
holders,  which  were  terminals,  on  a  live  electric  circuit,  in  the 
Dpnaby  pit  approach,  in  an  unprotected  state,  rendering  open 
sparking  liable  to  take  place. 


At  Airdrie  Sheriff  Court  on  Monday  (December  Isl),  David  Reed, 
colliery  electr'cian,  Armadale,  and  James  Eadie,  certificated 
manager  of  No.  11  Blairmuckhill  Colliery,  Harthill,  were  charged 
with  having  in  the  case  of  the  electrician,  failed  to  make  a 
thorough  examination  of  all  the  electrical  apparatus  in  that  mine, 
including  the  testing  of  earth  connections  and  metallic  coverings, 
and  in  the  case  of  the  manager  with  failing  to  have  electric  cables 
covered  with  insulating  material,  with  the  result  that  some  of 
the  cables  specified  in  the  complaint  had  been  left  bare  and  open 
to  darger.  Both  respondents  pleaded  guilty,  and  it  was  explained 
that  they  did  so  to  a  technical  breach  only.  The  mine  had  had  an 
installation  of  electrical  plant  for  over  14  years,  and  during  all 
that  timeits  working  had  been  absolutely  satisfactory  until  quite 
recently  it  was  recogni.oed  in  practice  that  a  qualified  electrician 
was  responsible  apart  altogether  from  the  responsibility  of  the 
manager,  and  it  was  in  consequence  of  a  recent  decision  of 
Sheriff  Shennan,  at  Hamilton,  that  that  view  was  disturbed.  In 
this  cape  it  was  thought  that  there  would  be  justification 
for  distil) guishing  between  the  manager  and  the  electrician,  and 
that  no  penalty  should  be  imposed  on  the  manager  and  a  nominal 
fine  on  the  electrician.  The  Fiscal  pointed  out  that  the  Inspector 
of  Mines  was  strongly  of  opinion  that  electrical  apparatus  in  all 
mines  should  be  in  such  a  condition  that  no  accident  to  the 
workers  could  occur.  The  charges  against  the  manager  were  of 
allowing  cables  in  the  roads  to  be  bare  and  open,  with  the  serious 
risk  of  workmen  coming  in  contact  with  those  charged  cables. 
The  electrician  was  bound  by  the  rules  to  make  daily  inspection  of 
all  the  electrical  plant  within  the  same  mine,  and  at  once  report 
defects  and  get  them  put  right.  In  this  cafe  there  were  a  great 
many  parts  of  the  cable  bare,  and  the  consequences  might  have 
becrme perious  if  the  cables  had  been  charged. 

Sheriff  Lee  said  the  fact  that  heavy  penalties  were  imposed 
-under  the  Act  on  ordinary  workers  contravening  it,  made  it  quite 
necessary,  when  the  management  was  at  fault,  that  there  should 
be  considerable  penalties  enforced.  H^  t>'Ought  he  was  justified  in 
looking  upon  the  charges  here  as  being  against  the  maTiage- 
meijt  of  the  colliery,  and  that  the  person  primarily  responsible  was 
the  engineer.  If  the  manager  put  a  qualified  electrician  in  charge 
of  his  mine,  it  was  diflBcult  to  see  how  he  could  do  more,  but  he, 
personally,  was  not' supposed  to  be  an  expert  in  electricity  himself, 
and  interference  on  his  part  might  not  only  be  an  impertinence, 
but  a  danger.  At  the  same  time,  the  manager  was  technically 
wrong  if  he  did  not  discharge  the  duty  of  supervision,  so  that 
ultimately  he  was  responsible. 

His  Lordship  fined  the  electrician  £5,  but  imposed  no  penalty 
on  the  manager. 


London  Tramways  Assessments. 

In  the'  Divisional  Court,  before  Mr.  Justice  Bray  and  Mr.  Justice 
Lush  on  Tuesday,  Mr.  B.  Charles.  K.C,  appeared  on  behalf  of 
the  Islington  Assessment  Committee,  to  show  cause  against  a  rule 
for  a  mandamus  granted  in  July  last,  ordering  the  committee  to 
appoint  a  person  to  make  a  provisional  valuation  list  with  a  view 
to  inserting  a  portion  of  the  London  County  Council  tramways  in 
the  borough  at  a  reduced  assessment  in  consequence  of  a  reduction 
in  profits  owing  to  motor-'bus  competition.  According  to  the 
report  in  the   Daily  Telegraph,  Mr.  Charles  said  that  in  order  to 
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jnBtify  a  reduction  in  the  aBR(;8Bment  it  muRt  be  Bbown  that  the 
reduction  waH  BubBtantial,  continuouB,  and  permanent.  The  ABBe^s- 
ment  Committee,  Bome  time  apo,  appointed  a  vainer  who  bad 
formed  his  own  conclnBiona  on  the  fiirureB  supplied  by  the  London 
County  Counc'l  them«plves.  He  had  come  to  the  cnclnHion  that 
there  was  no  pritnn  facie  case  fnr  reduction  at  all.  The  quin- 
qnennial  valuation  was  never  intended  to  be  dinturbed  by  trade 
fluctuation. 

Mr.  Ryok,  for  the  County  Council,  maintained  that  for  the  pur- 
pose  of  ascertaininp  whether  there  had  been  a  reduction  in  profits 
the  fidrurefl  for  the  year  in  qne^'tion  must  be  compHred  with  thoBe 
of  the  preceding  year,  and  not  with  those  of  the  year  in  which 
the  quirqufnnial  valution  had  been  made. 

Mk  Justice  Rray  said  it  was  necessary  not  to  look  merely  at 
the  reduction  which  had  taken  place  during:  the  year  precedinsr 
April  5th,  1913  ;  they  must  po  back  a  little  further.  One  could 
only  have  the  impression  that  the  'bus  trafiic  must  have  had  a 
considerable  effect  upon  the  receipts  of  the  tramways  runninp 
alongf  the  same  routes.  He  was  of  opinion  that  sufficient  con- 
tinuity of  decrease  of  profits  had  been  shown,  and  that  this  was 
not  a  mere  fluctuation.  It  was  also  clear  that  the  Assessment 
Committee  had  prone  wronp  on  a  matter  of  law. 

Mr.  Justice  Lush  paid  that,  in  his  opinion,  a  prima  facie  case 
had  been  made  out.     Therefore  the  mandamus  ought  to  po. 

The  Court  made  the  rule  absolute  for  peremptory  mandamus, 
with  costs. 


REVIEWS. 


Switclies  and  Switchgear.  By  Prof.  E.  Edler.  Trans- 
lated by  P.  Laubach.  London  :  Constable  <t  Co.,  Ltd. 
Price  15s.  net. 

Up  to  the  present  there  have  been  very  few  books 
dealing  with  switchgear  printed  in  English,  but  apparently 
this  dearth  will  rapidly  be  remedied.  This  translation  of 
Prof.  Edler's  well-known  and  comprehenriive  work  will 
decidedly  help  to  fill  the  gap,  although  it  naturally  deals  far 
more  extensively  with  German  than  with  English  practice,  and 
further,  in  several  instances,  the  book  does  not  correspond 
with  modern  ideas  of  design.  For  example,  in  the  intro- 
ductory chapter,  special  attention  is  directed  to  the  state- 
ment that  the  hinge  or  pivot  of  a  switch  must  not  carry 
current— a  false  idea  which  has  been  exploded  for  a  con- 
siderable time. 

Chapter  II  deals  with  the  design  and  proportioning  of 
connecting  leads,  cable  sockets,  contact  blocks  and  so  forth, 
and  the  treatment  is  detailed  and  thorough.  In  large  switch- 
gear  the  dimensions  are  fixed  by  the  permissible  temperature 
rise  of  the  current-carrying  parts,  and  due  attention  is  paid 
to  this. 

In  Chapter  III  we  have  a  discussion  on  the  design  of  con- 
tact springs,  brushes,  carbon  contacts  and  devices  to 
eliminate  sparking  at  the  main  contacts.  A  number  of 
illustrations  are  introduced,  and  though  to  a  somewhat 
small  scale,  they  are  so  beautifully  executed  as  to  show  the 
various  types  of  construction  quite  clearly. 

A  good  description  of  several  types  of  switches  and 
change-over  switches  is  given  in  the  succeeding  chapter, 
together  with  some  empirical  rules  for  determining  centres, 
&c.  The  essential  principle  of  the  quick-break  switch  is 
emphasised,  i.e.,  it  is  pointed  out  that  it  consists  in  making 
the  speed  of  breaking  a  circuit  independent  of  the  speed  at 
which  the  switch  lever  is  moved,  so  that  no  matter  how 
slowly  the  lever  is  moved,  the  path  of  the  current  is  always 
opened  at  one  and  the  same  predetermined  speed.  Tlie 
design  of  the  necessary  tension  springs  is  entered  into  in 
detail. 

Chapter  V  deals  with  the  delicate  subject  of  high- 
pressure  switches.  The  difficulties  associated  with  such 
apparatus  are  fully  discussed,  and  the  methods  for  suc- 
cessfully overcoming  them  are  clearly  described,  although 
the  reviewer  would  not  care  to  see  several  of  those  illus- 
trated on  a  high-pressure  circuit.  The  numerous  forms  of 
horn-type  lightning  arrester,  and  the  multiplicity  of  oil 
switches  now  on  the  market,  receive  detailed  attention. 

The  design  of  fuses  for  all  types  of  circuit  is  next 
dealt  with,  and  a  great  quantity  of  information  is  given, 
being  based,  of  course,  practically  entirely  on  German 
experiments,  which  appear  to  agree,  however,  as  far  as  the 
reviewer  has  been  able  to  check  them,  with  the  classical 
experiments  on  this  subject  by  Prof.  Schwartz. 

Chapter  VII  is  devoted  to  the  discussion  of  automatic 
circuit>-breaker8,  time-limit  and  reverse-current  relays.     The 


principles   underlying    the  various    corjtrivanc««  are  fii^^ 
explained,  and  then  a  large  numljer  of  fairly  well-kn 
automatic  switche«  are  examined  in  detail.     .Several  lucfal 
connection  diagrams  ar^   '     '    '    i       -i  :      i    . .  _ 

By  far  the  largest  <■].  ,  '•xt,  deal'rsr 

with  starting  and  reKulaiing  switches  and  oontroll'-ra. 
theory  of  the  calculations  for  the   y  reniBtanc^ 

direct-current  m(-tor8  is  fipit  exfK""'  exemplifie<i   .-. 

its    application    to  a    lO-u.p.    h.  Hrsfr^tAd's 

graphical    construction,   as    given   in    **  L>ie   GI«*ich-trom- 
maHchiric,"  is  descrilted  at  con-'  '      '  '    '       '^i.     The  theory 

of  starters  for  alternating-curr ::.:         -xt  dealt  with  in 

a  similarly  satisfactory  manner.     Kegnlat  ng  reaiatances  for 
all  types  of  generator  and  motor  are   then  cc 
great  detail.     A  large  amount  of  analysi-s  is  hkm.  a.,  i 
is  quite  in  order  from  the  point  of  view  of  accuracy, 
mechanical  design  of  the  resistances,  such  as  the  pros  and 
cons  of  circular  coils,  strip,  &c.,  is  then  discussed,  a  large 
number  of  useful  illustrations  being  given.     Automatic  and 
relay  starters  receive  a  due  amount  of  consideration  in  the 
succeeding  section,  and  finally  the  tramway  type  contr 
is  discussed  in  relation  to  the  large  field  of  work  for  whn;ii 
it  is  peculiarly  adapted. 

The  concluding  chapter  deals  solely  with  battery  switches 
and  their  appendages,  and  is  quite  satisfactory  ;  a  short 
index  is  added. 

As  a  whole,  the  book  is  quite  desirable,  although  practi- 
cally all  the  references  refer  to  German  publications  and 
researches,  while  the  account  of  the  apparatus  made  by  one 
firm,  and  the  frequency  with  which  ifs  name  appears  in  the 
text  and  in  footnotes,  get  rather  monotonous  after  a  time. 
English  units  and  dimensions  are  used  as  a  rule. 

The  book  is  well  printed  and  bound. — H.  G.  S. 


Graphs  in  a  Cable-Ship  Drum-Room.  By  E.  Raymont)- 
Barker.  London :  H.  Alabaster,  Gatehouse  &  Co. 
Price  2s.  6d.  net. 

This  work  is  a  reprint  of  the  articles  which  appeared  in 
the  Electrical  Review  this  year,  treating  of  different 
ways  in  which  the  usual  calculations  relating  to  cable  opera- 
tions can  be  made— namely,  the  length  of  cable  picked  up 
or  payed  out  in  a  given  time,  the  rate  at  which  it  enters  or 
leaves  the  ship  and  the  percentage  slack  in  paying  out. 

Dealing  with  the  first-mentioned  topic,  the  author  gives  a 
curve  or  ratio  graph  showing  (he  variation  in  the  drum 
constant  for  different  sizes  of  cable  on  a  drum  of  given 
dimensions.  The  increase  of  length  per  drum  revolution  for 
different  sizes  of  cable  is  further  considered  as  a  percentage, 
and  the  length  of  cable  in  an  actual  case  for  a  given  number 
of  revolutions  is  worked  out  by  the  aid  of  a  curve  or  ratio 
line  of  percentage,  as  well  as  by  the  customary  method. 
While  such  a  way  of  arriving  at  the  true  length  picked  np 
might  be  regarded  as  an  instructive  alteniative,  we  hardly 
think  the  author  would  recommend  it  in  place  of  the  single 
calculation  usually  made,  namely,  dividing  the  revolutions 
by  the  drum  constant  for  that  particular  cjible.  For  the 
percentage  method  involves  three  arithmetical  calculations, 
as  well  as  a  curve  observation,  thus  introducing  greater 
liability  to  error,  and  requ'ring  more  time. 

The  same  may  be  said  of  the  example  given  on  pages  2 1 
and  22,  in  which  four  types  of  cable  are  successively  payed 
out.  r>y  the  usual  method  of  computing  the  lengths, 
only  one  calculation  (division)  is  required  for  each  t 
of  cabL'.  but  iu  the  graph  method  descril^d  it  is  nt.v^ 
sary  to  inspect  a  curve  to  obtain  the  percentage  increase 
of  length  and  thou  make  three  arithmetical  calculations 
(division,  percentage  of  mileage,  and  addition).  Thus  in 
this  particular  example  there  are  IC  things  to  do  by  the 
graph  method  as  against  f«  ur  by  the  ordinary  calculation. 

In  Example  34  the  uncorrected  constant  given  does  not 
agree  with  the  lettering  in  fiir.  ;5  referred  to.  whirh  leads  to 
confusion  ;  probably  (/.^  should  be  suWtituted  for  </,  in  the 
text,  and  if  so  the  correction  should  be  made  m  three  places 
on  pages  20  and  21. 

Certain  marks  appear  on  the  curves  or  graph  lines  in 
figs,  o  and  4,  indicating  values  stated  to  be  taken  from  the 
tabular  records  of  two  cable  expeditions.  This  rather  cem- 
veys  the  impression  that  the  data  referred  to  have  assisted 
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in  the  plotting  of  the  ratio  lines,  especially  as  the  points  are 
marked  thereon.  It  would  perhaps  be  as  well  to  explain 
that  the  only  dimension  necessary  is  the  drum  diameter  or 
circumference.  The  graphs  or  ratio  lines  can  be  plotted  for 
a  given  drum  to  cover  any  range  of  cable  or  rope  circum- 
ferences without  reference  to,  or  confirmation  by,  any  tables 
used  in  expeditions.  They  are  hard  and  fast  physical 
relationships,  and  the  various  points  marked  on  the  lines  are 
for  that  reason  bound  to  fall  thereon.  If  two  points  only 
are  calculated,  one  at  each  end  of  the  scale,  and  a  straight 
line  is  drawn  connecting  them,  that  line  will  be  correct  for 
all  intermediate  values. 

The  introduction  of  the  drum  constant  reciprocal  on 
pages  14  and  15  is  a  little  unfortunate,  as  it  is  never 
required  and  means  the  extra  complication  of  a  figure  to  six 
or  seven  places  of  decimals.  Division  on  the  flat  slide  rule 
is  more  readily  performed  than  multiplication,  and  where 
both  operations  are  successively  required  practised  hands 
always  make  the  division  first,  for  well-known  reasons.  In 
examples  36,  37  and  79,  it  would  be  more  straight- 
forward to  use  the  drum  constant  instead  of  the  reciprocal. 
It  might  have  been  explained  that  it  is  not  practicable 
to  measure  cable  circumference  to  the  third  place  of  decimals 
as  in  the  list  on  page  14  by  the  method  given  on 
page  16,  nor  is  it  possible  to  read  to  the  third  place  of 
decimals  in  the  chart  on  page  15  even  when  the  dimensions 
of  ordinates  are  doubled. 

In  the  reference  to  drum-revolutions  per  minute  on 
page  21,  it  might  have  been  explained  that  in  accurate  work 
it  is  impracticable  to  observe  fractions  of  a  revolution  on  a 
rotating  drum  or  measuring  wheel,  and  the  revolutions  over 
a  period  of  several  minutes  must  be  taken  and  divided  by  the 
number  of  minutes.  For  instance,  the  drum  speed  of  45*7 
revolutions  per  minute  and  the  measuring  wheel  speed  of 
118*3  revolutions  per  minute  given  on  page  32  would  be 
taken  this  way.  When  time  admits  of  only  one  minute  or 
thereabouts  for  an  observation  a  whole  number  of  revolutions 
must  be  counted,  say  40,  and  the  time  in  seconds  taken  by  a 
stop-watch.  Then  the  correct  revolutions  per  minute  is 
obtained  by  dividing  the  revolutions  by  the  time  in  seconds 
and  multiplying  by  60. 

Dealing  with  cable  slack  calculations,  the  author  describes 
the  use  of  his  "  calculator  board  "  applied  to  this  purpose.  Of 
the  two  arrangements  shown  on  pages  28  and  32,  the  latter 
is  probably  the  more  useful,  being  limited  to  the  cable  drum 
and  measuring  wheel  speeds  in  common  practice.  The 
board  on  page  28  might  with  advantage  have  been  omitted 
altogether,  as  it  deals  with  so  wide  a  range  of  speeds  that 
three  sets  of  percentage  lines  are  required,  and  liability  to  a 
mistake  in  using  the  proper  set  of  lines  would  be  an  un- 
reliable feature  in  actual  work  if  such  a  board  were  employed. 
The  board  on  page  32  should  involve  no  liability  to  mistake 
in  careful  hands,  but  its  use  would  not  appear  to  save  any 
time,  as  attention  to  accuracy  is  necessary  in  setting  the 
cursor  threads  at  the  correct  figures  and  fractions,  and  in 
making  sure  they  are  set  truly  square.  The  means  provided 
for  setting  the  threads  described  in  paragraph  84  are  not 
very  satisfactory,  and  might  be  improved  in  obvious  ways. 
The  relation  dealt  with  is  between  three  quantities,  any  one 
of  which  may  be  determined  from  the  other  two,  and  such 
calculations  can  be  made  expeditiously  enough  on  the 
slide  rule. 

The  author  appears  to  have  seen  the  necessity  of  some 
simpler  appliance  if  any  aid  to  such  calculations  is  required, 
and  in  the  last  few  pages  shows  the  lines  on  which  he  has 
developed  the  disk  calculator.  This  is  a  more  simple  appli- 
ance, free  from  the  disadvantages  of  the  calculator  board 
above  referred  to.  Many  such  disk  calculators  are  in  use, 
and  the  difficulty  the  author  has  experienced  with  the  trans- 
parent disk  (Paragraph  100)  may  be  overcome  by  fitting 
both  disks  in  a  metal  ring,  having  a  slot  in  which  the  trans- 
parent disk  works,  and  by  giving  it  a  concentric  corrugation. 
The  experienced  engineer  usually  prefers  to  steer  clear  of 
all  such  aids  if  he  finds  their  use  tending  to  divert  his  atten- 
tion from  the  direct  object  of  his  calculations.  He  may 
make  up  tables  or  other  aids  himself,  and  use  them  ;  but 
being  his  own  he  employs  them  with  reliance  and  without 
having  his  mind  led  into  channels  other  than  the  object  in 
view.  It  must,  however,  be  borne  in  mind  that  this  book 
is  addressed  to  juniors,  and  to  such  the  work  should  be  of 


service  in  pointing  out  different  ways  in  which  calculations 
on  board  ship  may  be  made.  In  following  out  the  ideas  in 
the  book  the  reader  will  note  with  satisfaction  that  the 
figures  are  taken  from  actual  work  at  sea,  and  that  the 
author  is  one  whose  wide  experience  imparts  especial  value 
to  any  particular  line  of  exercise  or  instruction  he  may 
suggest. 

The  book  is  illustrated  in  a  novel  fashion  by  photographs  of 
incidents  in  ship  and  shore  work  having  no  direct  connection 
with  the  text,  but  the  book  is  thereby  lightened  and  the 
pill  well  sugared  for  any  juniors  who  may  require  a  stimu- 
lating inducement  in  their  studies. 
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The  Managem&nl  of  Public  Electric  Supply  Under- 
takings. By  A.  Hugh  Seabrook.  1913.  London  : 
Electrical  Times,  Ltd.     Price  7s.  6d.  net. 

Outside  the  technical  details  of  the  practical  side  of 
electric  supply  management,  as  dealt  with  in  the  present 
book,  there  are  two  points  of  particular  interest  incidentally 
raised.  The  one  is  in  respect  of  the  much  debated 
question  of  municipal  versus  public  company  management, 
and  the  other  in  regard  to  the  relative  values  of  the 
commercial  and  engineering  sides.  Taking  the  first  of  these 
points,  it  is  interesting  to  note  the  view  of  the  author 
expressed  so  very  strongly  in  favour  of  electricity  supply 
being  controlled  by  companies — especially  in  view  of  his 
lengthy  experience  of  municipal  control,  covering 
Barking,  West  Ham  and  St.  Marylebone  undertakings, 
this  point,  Mr.  Seabrook  writes  as  follows  : — 

"  One  thing  at  least  is  certain,  and  that  is  that 
proper  realisation  of  the  duties  and  responsibilities 
management  cannot  be  present  when  the  board  of  manage- 
ment no  longer  consists  of  men  who  have  big  financial 
interests  in  the  undertaking,  and  who  are  mere  delegates 
with  no  personal  responsibility.  If  the  undertaking  fails 
they  are  practically  unaffected,  and  if,  as  is  quite  unlikely, 
however,  it  becomes  a  gigantic  success,  they  are  no  better 
off.  The  absence  of  profit  and  risk  sharing  bars  the  way  to 
maximum  efficiency  being  obtained." 

"  These  difficulties  of  municipal  management  are  un- 
avoidable, and  it  is  as  a  result  of  them  that  the  municipal 
public  electric  service  is  prevented  from  reaching  its  highest 
efficiency." 

The  above  paragraphs,  of  course,  only  touch  one  of  the 
many  cogent  arguments  which  the  writer  advances  against 
municipal  trading.  It  is  interesting,  in  the  broader  aspects 
of  this  matter,  to  note  that  quite  recently  the  consolidation 
of  the  electrical  interests  of  Paris  (and  this  under  the  most 
enthusiastic  Republican  regime)  has  been  placed  in  the 
hands  of  a  company  working  under  concessions  modified  by 
limited  municipal  representation  on  the  administration  com- 
mittee. In  Germany,  too,  where  Socialistic  feeling  is  ex- 
tremely strong,  the  supply  to  Berlin  is  in  the  hands  of  a 
company,  and  again,  in  America,  the  municipal  undertakings 
only  amount  to  23  per  cent.,  as  against  77  per  cent,  of 
undertakings  of  independent  companies  or  syndicates.  The 
foregoing  facts  indicate  the  general  trend  of  practice,  and 
it  might  well  be  surmised  that,  if  the  time  were  to  come 
over  again,  a  different  attitude  would  be  taken  by  the 
Parliamentary  Committees  in  respect  of  their  earlier 
leanings,  for  some  years  onward  from  1882,  towards 
municipal  control. 

Then,  as  to  the  second  point  mentioned  above,  viz.,  the 
adjustment  of  control  between  the  engineering  and  the 
commercial  sides  of  the  undertaking,  until  comparatively 
recently,  in  the  majority  of  undertakings,  it  had  been 
assumed  that  the  whole  matter  of  the  commercial  direction 
of  the  business  was  a  more  or  less  subordinate  matter,  and  one 
which  naturally  fell  into  the  hands  of  the  engineer.  (This 
obtains,  in  fact,  to-day  in  the  majority  of  cases  where  the 
supply  is  in  the  hands  of  municipalities.)  Gradually,  how- 
ever, there  has  come  to  be  recognised,  what  any  business  man 
would  have  recognised  at  first,  viz.,  that  the  business  of  elec- 
tricity supply  is  primarily  a  matter  purely  of  trading,  and  that 
as  such  the  whole  success  of  the  undertaking  depends  on  the 
commercial  handling  of  it ;  and  that  the  engineering  side, 
necessary  although  it  may  be,  must  fall  into  a  secondary  place. 
The  very  existence  of  Mr.  Seabrook's  book — to  say 
nothing  of  the  powerful  arguments  throughout  its  pages — 
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strongly  supports  this  contention.  Some  of  the  companies  have 
led  the  way  in  this  direction,  and  the  sound  commercial 
footing  on  which  they  now  stand  is  entirely  due  to  their 
recognition  of  the  fact  that  their  undertakings  had  to  be 
directed  and  controlled  by  the  commercial  side,  and  not  to 
be  left  to  the  uncertain  handling  of  the  engineering  side. 
The  first  duty  of  the  latter  is  obviously  the  efficient 
generation  and  distribution  of  electrical  energy,  which,  of 
course,  demands  entirely  different  (lualifications  from  those 
connected  with  the  selling  of  the  product  and  the  running 
of  the  concern,  as  a  whole,  on  proper  financial  lines.  It 
is  the  emphasis  which  this  book  lays  on  the  importance  of 
the  commercial  aspect  of  the  undertaking,  that  gives  it  its 
chief  value. 

The  book  deals  in  a  businesslike  way  with  the  general 
organisation  of  the  various  departments,  dividing  up  the 
whole  of  the  staff — under  a  general  manager — under  four 
headings  :  Secretarial  (including  accountancy),  generation, 
distribution,  sales  management.  With  the  help  of  tabulated 
diagrams,  these  departments  are  dealt  with  in  detail  in 
their  respective  chapters,  which  give  the  general  framework 
on  which  most  big  undertakings  are  at  present  working. 

The  managers  of  big  undertakings,  of  course,  may  have 
little  to  learn  from  the  book,  but  undoubtedly  to  the 
engineers  of  many  of  the  small  undertakingp,  whose  ideas 
of  management  are  perhaps  somewhat  confused  and  whose 
orgaL'isation  often  leaves  much  to  be  desired,  the  clear 
treatment  of  the  subject  will  certainly  be  of  assistance  in 
giving  them  a  comprehensive  idea  of  the  lines  of  proper 
organisation,  and  helping  them  to  fr;;me  some  modified 
system  adapted  to  their  own  requirements. 

Those  who  demand  a  modicum  of  humour  may  find  a 
reward  in  searching  through  a  few  of  the  opening  paragraphs 
of  the  chapters  which  deal  with  the  ethical  side  of  manage- 
ment, as,  for  instance,  in  the  enthusiastic  pages  about  the 
"  square  deal "  and  its  commercial  value,  which  apparently 
embody  Mr.  Seabrook's  re-discovery  of  the  value  of  his 
copybook  maxim  of  juvenile  days — "  Honesty  is  the  best 
policy." 


BUSINESS   NOTES. 


Patent  Application. — Application  for  restoration  of 
Patent  No.  14,495,  of  1906,  for  "Improvements  in  Railway  Signal- 
ling Mechanism  and  the  Like,"  has  been  made  by  Wm.  Reid  and 
the  Australian  Signal  Controller  Co.  Proprietary,  Ltd. 

Lead, — In  their  report  dated  November  29th,  Messrs. 

James  Forsteh  &  Co.  say  that  "  the  great  scarcity  of  prompt  lead, 
which  has  been  so  marked  a  feature  for  many  months  past,  is  at 
last  beginning  to  show  signs  of  relaxation,  and  we  have  little 
doubt  that  this  is  due  to  a  slowing  down  in  consumption  in  the 
electrical  trade  centres  (particularly  in  Germany),  which  has 
relieved  the  strain  and  allowed  more  lead  to  come  to  London.  .  .  . 
It  cannot  be  wondered  at  that  the  effect  of  falling  trade  all 
over  the  world  is  at  last  telling  on  the  consumption  of  lead,  the 
price  of  which  is  still  very  high  and  much  above  the  average  of 
past  years.' 

Montreal    Electrical     Exhibition.  —  Our   Montreal 

correspondent  writes  : — A.    successful  electricil  exhibition,   under 
the  auspices  of  the   Montreal  Electrical  Society,  was  held  in  the 
Arena.  Montreal,  from  November  Ist  to  8ih.     The  msjority  of  the 
exhibits  appealed  more  particularly  to   the  housewife,   but  there 
were  fome  that  had  a   wider   and  more  eoientific   interest.     The 
Montreal  Light,  Heat  and  Power  Co.  occupied  extensive  space  in 
the  hall,  and  exhibited  electric  toasters,  stoves,  radiators,  together 
with   ornamental  table  lamps,  house  fittings,  &c.     The  Montreal 
Electrical  Society  itself  had  an  interesting  booth  where,  amongst 
other  things,  was  shown  an  electrical   "  museum,"  consisting  of 
old-fashioned  equipment   of  various  kinds.     They   abo  showed  a 
seven-roomed  house  to   demonstrate   how  many   econcmical  uses 
may  be  found  for  electricity  in  the  modern   home.     One  of  the 
most   interesting   stands  was  that   of   R.    A.    Lister  &  Co.,   Ltd., 
Toronto.     This  firm  showed  in  operation  a  Lister-Bruston  auto- 
matic electric  lighting  plant,  designed  for  house  lighting  in  rural 
districts.     This  exhibit  attracted  considerable  attention   and  was 
in  operation  every  day,  its  automatic  features  being  fully  demon- 
strated.    Among  other  exhibitors  may  be  mentioned  : — Tate  Elec- 
trics,   Ltd.,    Walkerville,    Ontario,     electric    motor     trucks    and 
automobiles ;    Eagle    Sign    Co.,   Montreal,   electric   signs ;    Sa^  er 
Electric  Co.,  Montreal,  lamps,  shades,  batteries,  wireless  teU grai  hy 
outfits.  &c.  ;  General  Film  Co.,  Montr'~al,  motion  picture  projectors  ; 
Schuman  Electric  Co.,  lampf,  radiators  and  electrical  supplies.  The 


Society  for  Prevention  of  Cruelty  to  Animali  nhowad  an  aatomatie 
electric  cage  for  the  humane  deetr>  f  dogi.     A  Urge  onmber 

of  booths  were  devot^^d  to  the  dt;.  ..loaof  Tacaum  cleaocn, 

washing  machines  and  other  houBehuid  appli&noet. 

B»»ok  .Xotlces. — Central  Ballery  Multiple  Switchboard*, 

a  bulletin  recently  iMued  by  the  Pc«rl  Cjni;*r  Telephone  Works, 
Ltd.,  is  not  a  price  list  of  the  cimpai.y'n  prodactn,  but  a  handsome 
illuntrated  br'>chnre  containing  a  aescription  of  some  of  the 
exchange  er^uipments  which  it  ha«  installed  at  home  and  abnMu), 
with  explanations  of  the  mode  of  operation  employed,  uid 
diagrams  of  the  connections.  The  comptiny  prefers  4<i.Tolt  to 
22-volt  working  for  many  reai>onR,  and  first  u-ed  it,  we  btlieve,  »t 
Glasgow.  The  arrangement  of  the  frames  and  racks  is  staodardiMd 
on  improved  lines,  which  enable  extensions  to  be  made  at  the 
minimum  cost,  and  the  innumerable  details  of  the  equipment  are 
designed  with  a  view  to  combining  efBciency  with  long  life.  The 
illustrations  are  admirable. 

Dyruinio  and  Motor  AtUnflanU  and  titei.r  Markin^i.  By  P. 
Broudoeut,  M  l.E.E.  Seventh  edition.  Loudon  :  S.  Rent«ll  and 
Co.,  L'd.  Price  1h.  CJ.  net. — This  work  appeard  to  have  definitely 
taken  its  place  in  technical  literature  as  a  periodical,  for  new 
editions  succeed  one  another  at  very  short  intervali".  The  present 
issue  has  been  revised  and  brought  up  to  date,  and  the  title  baa 
been  altered  to  include  motor  attendants,  while  the  author  even 
threatens  to  bring  accumulator  manavrement  "and  other  matters 
pertaining  to  installation  work "  within  its  covers.  We  should 
advibe  him  not  to  spoil  a  good  thing  by  overloading  it.  At  present 
the  book  is  unique  of  its  kind,  and  it  is  hard  to  find  food  for 
criticism  or  scope  for  improvement ;  it  admirably  fulfils  the 
purpose  of  a  practical  handbook  for  the  guidance  of  the  classes  of 
readers  indicated  in  the  title. 

*^ Mechanical    World  Electrical   P.>cket-Book   for    1914.       Man- 
chester :  Emmott  &  Co  ,  Ltd.     Price  6d.  net, 

"  Annual  Report  of  the  Royal  Technical  College,  Glasgow." 
Glastrow  :  The  College. 

"  Engineering  DiceGioTj."  October,  1913.  London:  Engineering, 
Ltd.     Grais. 

"Journal  of  the  Society  of  Engineers."  Vol.  IV,  No.  11.  No- 
vemt)er,  lyl3.     London  :  The  Society.     Price  Is.  3d.,  post  free. 

"  Trannactionn  of  the  New  Y  >rk  Electrical  Society."  Jnne- 
Octobrr,  1913.     Nrw  York  :  The  Society. 

"  .Manufacture  of  L  me."  By  W.  E.  Emley.  Washington . 
Government  Printing  OtBce. 

"B-letin  de  Intrenieroh."  Vol.  IV,  No.  2.  Oct<.ber,  1913. 
Mex  CO  :  Departmento  de  Irgenieros  de  Ja  Sec^^taria  df  Guerra 

"Journal  of  the  iDSti'u'i-n  of  Ele  trical  Engineerx."  VuL  LII, 
No.  223      L  )ndon  :  E.  &  F.  N.  Spon,  Ltd.     Price  3s.  6d. 

'"Small  Power  Wireless  Installations."  By  Maurice  Child. 
Price  Is.  net.  "The  Motor-Cyclist's  Handbook."  Price  23.  net. 
London  :  Percival  Marshall  Sc.  Co. 

Liquidations. — The    ELECXROiiOBiLE    Co.,    Ltd. — A 

petition  for  the  winding-up  of  this  company  has  been  presented 
by  Lawrence  Fletcher,  gaa  engineer,  and  will  be  heard  on 
December  Dth. 

Sun  Power  Co.  (Eastebn  Hemisphebe).  Ltd. — A  meetine  of 
creditors  is  called  for  to-day  (December  6th),  at  Friars  House.  New 
Broad  Street,  London,  E  C,  at  12  o'clock  noon,  by  the  liquidator. 
Mr,  F.  S.  Fitzer. 

Wakken  Beatxie  &  Co.,  Ltd. — This  company  is  winding-up 
voluntarily  with  Mr.  F.  J.  Forster,  of  Albert  Chamber!!.  Albert 
Road,  Middlesbrough,  as  liquidator.  A  meeting  of  creditors  is 
called  for  December  10th,  at  the  liquidator's  oflBoec. 

New  Yokk  Belting  .vnd  Packing  Co..  Ltd— A  meeting 
will  be  held  at  91,  Chambers  Street,  New  York  City,  U  S.A.,  on 
January  16th,  1914,  to  hear  an  account  of  the  winding-up  from 
the  liquidator,  Mr.  J.  H  Cobb. 

S.t»FETY  Light.  Ltd. — On  November  241  h  voluntary  liquidation 
was  resolved  upon.  Mr.  P.  J.  Goodchild,  the  liquidator,  has  issued 
a  circular  in  which  he  says  that  there  is  no  possibility  of  any 
return  to  unsecured  creditors.  A  realisation  of  the  whole  assets 
will  recult  in  a  conbiderable  lo>s  to  th*^  debenture-holders.  A 
meeting  of  creditors  is  called  for  December  11th  at  Winchester 
House,  EC. 

Advertisine  as  a    Career. — At  the    Kingsway    Hall, 

Kingsway,  on  Monday  evening.  Lord  Desborongh  presidin?.  Mr. 
Thomas  Russell  delivered  an  address  on  "Advertising  and  Selling 
as  a  Career."  The  meeting  was  held  to  inaugurate  ,•."  National 
Movement  to  Pr.mote  Efficiency  in  Advertising  and  Selling," 
conducted  under  the  auspices  of  the  International  Correspondenoe 
Schools. 

Electrical   €onipetirion  in  Australia. — The  Sydney 

Morning  Hfrald  in  October  lH.«t  published  the  followirg  : — "Com- 
plaint IS  made  that  an  unfair  advantige  against  fore'gn  electric 
firms  is  heii  g  taken  of  the  tender  eyetem.  It  is  stated  taat  tenders 
are  invited  for  the  supply  of  elfCtric  material,  and  that  German 
tenders  are  generally  the  l<west.  but  that  th»y  do  not  eet  the  con- 
tract, which  is  given  to  an  Ergli>h  c  mt^titor.  Statements  have 
even  been  made  that  E^gli^h  tfrnderers  have  been  allowed  to  bring 
th.ir  prices  down  to  the  neighbourhord  of  the  German  quotatii^n. 
If  Ibis  be  the  (•a^e,  th.  n  urdt  ubtedly  the  German  tenderers  are  being 
treatt-d  unfairlj.  Whatever  be  the  practio*  however,  that  practice 
is  havii  g  its  effect  rn  German  fiims,  wbc.  in  i-ome  instances,  have 
refn»ied  to  quote  prices  for  busine^'!*  which  wonld  amount  to 
thousands  of  pounds,  as  the>  coiis>idered  that  they  were  being 
mad'e  uSB  Mi  for  the  benefit  of  Englibii  msmtfactnreiB.  " 
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Cataloirues  and  Lists. — Phcenix  Dynamo  Manufac- 

TURiNo  Co.,  Ltd.,  Thornbury  Works,  Bradford.— Pha-nix  IhiUrtin, 
No.  8a,  is  a  IS-pajre  publication  containing^  an  illustrated  descrip- 
tion of  a  new  type  of  machine  for  dealing  with  lar^re  currents  for 
electrolytic  purposes  and  for  boo->tingr.  The  theoretical  principle 
upon  which  the  machine  is  designed  is  considered,  an  explanation 
beinp  piven  of  the  half-turn  winding-  and  of  the  special  precau- 
tions adopted  in  order  to  deal  elRciently  with  very  large  currents 
penerated  and  carried  off  from  the  commutator.  Illustrations 
are  piven  of  larpe  electrolytic  plants,  includingf  a  dynamo  for 
7,000  amperes,  also  some  largre  boosters.  Copies  of  the  Hidletin  c&n 
be  obtained  on  application. 

Messus.  Isenthal  &  Co.,  Denzil  Works,  Xeasden,  London,  N.W. 
—List  No.  25A.I  is  an  excellent  catalogue  of  lot  pages,  in  which 
is  given  fully-illustrated  information,  with  prices,  &c.,  of  the  firm's 
rheostAts.  The  several  sections  deal  respectively  with  (1)  elate 
(single,  twin  and  universal),  (2)  tubular  and  (3)  cinema  and  arc 
lamp  and  sundry  type  rheostats.  The  illustrations  include  many 
explanatory  diagrams  of  connections,  and  prices  are  set  out  in 
tabular  form  with  great  clearness.  These  resistances  have  now 
been  thoroughly  standardised,  and  the  firm  are  keeping  a  large 
stock  at  Neasden  where  they  are  manufacturing  every  type  of  ex- 
perimental and  loading  resistance,  apart  from  those  actually  shown 
in  the  catalogue.  We  understand  that  the  sales  in  this  depart- 
ment have  increased  during  the  last  three  years  in  geometrical 
progression,  and  many  new  forms  have  been  listed,  while  atten- 
tion has  also  been  paid  to  the  ever-growing  requirements  of  some 
of  the  more  recent  developments  of  the  electrical  industry,  such 
as  radio-telegraphy  and  high-frequency  work  generally. 

Messrs.  Major,  Saiith  &  Stevens,  Ltd.,  Abbey  Works, 
Northampton. — We  have  received  a  copy  of  the  latest  edition  (the 
fourth)  of  the  firm's  illustrated  brochure  entitled  "Notes  on  Elec- 
tric Lifts.'  It  contains  a  good  deal  of  interesting  material  which 
should  be  of  service  to  those  interested  in  the  installation  and 
operation  of  lifts,  and  in  addition  to  excellent  half-tone  illustrations 
of  the  electrical  equipments  themselves,  it  contains  pictures  of  a 
number  of  important  public  buildings  at  home  and  abroad  where 
the  firm's  electric  lifts  are  in  service.  These  premises  include  the 
British  Electrical  Federation  Building  and  the  Institution  of  Civil 
Engineers  in  London,  also  a  theatre  in  Shanghai,  while  the  H.M.S. 
Orio/i  and  her  six  engines  and  controllers  are  likewise  pictured. 
Records  of  actual  results  showing  economy  in  cost  of  power  and 
repairs,  methods  of  driving  and  control,  the  full  automatic  system, 
and  accessibility,  are  all  referred  to,  notes  on  the  winding  engine, 
position  of  worm,  thrust  b?arings,  wheel  drive,  automatic  electric 
locks,  safety  gears  and  their  position,  and  many  other  points,  follow- 
ing. The  publication  (106  pages)  winds  up  with  an  imposing 
selected  list,  extending  over  a  number  of  pages,  of  purchasers  and 
users. 

Mr.  0.  N.  Beck,  11,  Queen  Victoria  Street,  London,  E.C. — Four- 
page  list  containing  a  full  descrintion,  with  illustrations,  and  a 
number  of  line  diagrams,  of  the  "  Vapor"  patent  scale  collector  for 
use  in  boilers. 

Messrs.  John  Spencer,  Ltd.,  Globe  Tube  and  Engineering 
Works,  Wednesbury. — Trade  price  list  of  wrought-iron  tubes  and 
fittings,  also  iron  and  steel  boiler  tubes  and  accessories. 

Messrs.  Baxter  &  Caunter,  Ltd.,  219,  Tottenham  Court 
Road,  London,  W.C. — Leaflet  No.  3,001  gives  prices  of  double  and 
triple-pole  ironclad  switches  (house-service  type)  for  from  15  to 
100  amperes. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
London,  E.C. — The  company  has  issued  a  new  "  Osram  "  lamp  show- 
card,  copies  of  which  will  be  supplied  free  to  all  electricians, 
ironmongers,  and  stores  on  application. 

Messrs.  Isaria,  Ltd.,  208,  Tower  Bridge  Road,  London,  S  E. — 
Illustrated  lists  with  descripcive  particulars,  prices,  weights, 
dimensions,  &c..  of  Isaria  A.c.  watt-hour  meters,  and  bell  trans- 
formers. 

Messrs.  Woolnough,  Lang,  Ltd.,  London. — This  firm  has  now 
shut  down  its  Norwich  premises  and  is  fully  established  at  Wales 
Farm  Road,  Acton,  London,  W^  Two  illustrated  price  lists  have 
been  issued  dealing  rasnectively  with  rotary  transformers  and 
motor-generators,  and  petrol  and  paraffin  electric  sets. 

Bankruptcy  Proceedings. — H.  G.  Pkested,  electrical 

engineer,  Elthorne  Road,  Upper  Holloway. — Under  a  receiving 
order  made  against  this  estate,  the  first  meeting  of  creditors  was 
held  last  week  at  the  London  Bankruptcy  Court  before  Mr. 
Egerton  S.  Grey,  Official  Receiver.  It  appeared  that  the  debtor 
was  appointed  in  1893,  at  a  salary  of  £500  per  annum,  managing 
director  of  the  company  formed  to  develop  a  system  of  ignition  for 
motor-cars.  The  undertaking  was  successful  until  1908,  when 
the  system  was  superseded  by  a  magneto  ignition.  Although  other 
inventions  had  since  been  put  on  the  market  they  were  not 
successful,  and  in  October,  1911,  the  assets  of  the  company  (Prested 
Miners'  Gas  Indicating  Electric  Light  Co.,  Ltd.)  fell  into  the  hands 
of  the  debenture-holders,  who  appointed  the  debtor  to  the  post  of 
Receiver  at  a  weekly  salary  of  £7  7s.  That  appointment 
terminated  in  April,  and  the  company  had  gone  into  liquidation. 
The  debtor  had  held  £8,000  shares,  a  large  number  of  which  were 
bought  and  paid  for  by  himself.  There  was  no  prospect  of  any 
dividend  beinar  paid  to  the  shareholders.  F.iur  years  aeo  the 
debtor  <  ntered  into  an  agreement  to  purchase  a  business  in  Windsor 
Road,  Holloway,  and  paid  £100  as  a  deposit  ;  he  failed  to  com- 
plete the  purchane  and  judgment  had  been  recovered  against  him 
for  a  balance  of  between  £500  and  £600.  The  debtor  attributed 
his  failure  to  the  action  of  the  debenture-holders  and  the  collapse 
of  the  Prested  Miners"  Gas  Indicating  Electric  L'ght  Co.,  Ltd. 
He  returned  liabilities    £170  and    assets  "nil."       The  case  was 


left  in  the  hands  of  the  OiBoial  Receiver,   to  be  wound  up  in 
bankruptcy.' 

Frkdkrick  Wm.  Chamier,  mining  and  electrical  engineer, 
59,  Fleet  Street,  E  C— The  adjourned  first  meeting  of  creditors 
was  held  on  Monday,  at  the  London  Bankruptcy  Court,  under  this 
failure.  Mr.  E.  Leadham  Hough,  Senior  Official  Receiver,  reported 
that  a  statement  of  affairs  had  been  lodged  showing  assets  to  the 
value  of  £18,500,  and  liabilities  only  £511.  The  meeting  had 
stood  adjourned  to  enable  the  debtor  to  submit  an  offer  for  the 
consideration  of  the  creditors,  but  none  had  been  lodged.  Asked 
if  he  thought  the  assets  would  realise  the  amount  placed  upon 
them  the  debtor  said  they  ought  to  do  so  within  18  months. 
They  included  a  claim  of  £76,000  against  a  foreign  electrical 
company  which  was  in  course  of  liquidation,  and  from  which  he 
expected  to  receive  a  substantial  dividend.  In  the  absence  of  any 
definite  proposal,  Mr.  E.  H.  Hawkins,  I.A.,  was  elected  as  trustee 
to  administer  the  estate  in  bankruptcy. 

Roger  W.  Wallace,  K.C,  Kensington.— The  sitting  of  the 
Bankruptcy  Court  for  the  public  examination  in  this  matter  has 
been  further  adjourned  to  December  16th,  as  a  scheme  of  arrange- 
ment is  being  put  before  creditors. 

J.  D.  Nixon  (J.  D.  Nixon  &  Co.),  electrical  and  mechanical 
engineer,  Crewe.— December  18th  is  the  last  day  for  receipt  of 
prjofs  for  dividend  by  Mr.  F.  T.  Halcomb,  Official  Receiver,  King 
Street,  Newcastle,  Staffs. 

W.  Wadsworth,  engineers'  aerent  and  dealer  in  electrical 
accessories,  Chorlton-cum-Hardy,  Manchester.— A  first  and  final 
dividend  of  Is.  4id.  in  the  £  is  payable  on  December  9th  at  the 
Official  Receiver's  offices,  Byrom  Street,  Manchester. 

Australian  Electrical  Trade.— According  to  a  Sydney 

newspaper  a  contract  has  been  let  for  the  erection  of  new  large 
premises  to  be  occupied  by  the  Australian  General  Electric  Co.,  at 
the  corner  of  Goulburn  Street  and  Wentworth  Avenue,  Sydney. 
The  premises  will  consist  of  glass  enclosed  showrooms,  storage 
floors,  and  office  accommodation  in  a  brick  building  having  120  ft. 
frontage  to  Goulburn  Street,  and  a  frontage  to  Wentworth  Avenue 
of  70  ft.  The  floors  are  specially  constructed  to  carry  the  heavy 
loads  necessary  for  the  storage  of  machinery.  The  building  is  to 
be  completed  in  nine  months. 

Trade    Announcements. — Messrs.    Handley    and 

Robinson,  Ltd.,  have  commenced  business  as  electrical  and 
general  engineers  at  27,  South  King  Street,  Dublin,  and  they  will 
specialise  in  country  house  plants.  Manufacturers  are  invited  to 
forward  lists,  &c. 

Messrs.  Morris  &  Lister  (London),  Ltd.,  of  Palace  Chambers, 
Westminster,  announce  that  their  telephone  exchange  and  number 
have  been  changed,  and  are  now  :  "Victoria  7844." 

Strike  in  America. — A  daily  paper  states  that  between 
5,000  and  7,000  employes  of  the  General  Electric  Co.  at  Schenectady 
recently  struck  work  owing  to  a  dispute  caused  by  the  discharge 
of  a  Trade  Unionist. 

Canada. — H.M.  Trade  Commissioner  for  Canada  (Mr. 
C.  Hamilton  Wickes)  reports  that  a  company  in  Montreal  wishes 
to  secure  the  agency  of  United  Kingdom  manufacturers  of  elec- 
trical supplies  and  fittings. — Board  of  Trade  Journal. 


LIGHTING  and  POWER  NOTES. 


Accrin^ton. — Plant     Extensions. — The    Electricity 

Committee  has  considered  the  proposed  extensions  of  plant  at  the 
electricity  works,  and  has  instructed  the  electrical  engineer  to  get 
provisional  tenders  for  additional  gas  plant.  Aid.  Hicham  (chair- 
man) informed  the  Committee  that  during  the  next  year  there 
would  be  an  additional  consumption  by  new  consumers  to  the 
extent  of  some  900  KW.  The  outside  margin  at  present  was  only 
some  400  KW.  with  every  particle  of  plant  at  extreme  output,  and 
it  would  be  absolutely  necessary  to  have  additional  plant  installed 
by  October  next  year.  It  is  reported  locally  that  the  scheme  for 
extensions  which  it  is  proposed  to  submit  will  involve  an  expendi- 
ture of  from  £40,000  to  £50,000, 

Australia. — Two  more  Victorian  Shire  Councils  have 
decided  upon  electric  lighting  for  their  principal  towns,  viz.,  the 
Numurka  Shire,  to  light  Nathalia,  at  an  estimated  cost  of  £4,000  ; 
and  the  Warranga  Shire,  to  light  Rush  worth.  Messrs.  McCJarty, 
Underwood  ^:  Co.,  of  Melbourne,  have  been  appointed  to  carry  out 
the  work  in  each  instance. — Australian  Mining  Standard. 

Barnsley. — The  T.C.  is  seeking  powers  to  provide,  pur- 
chase, sell,  let  for  hire,  fix,  repair  and  remove  electrical  fittings  and 
apparatus,  and  to  enter  into  contracts  with  consumers, 

Barrow, — The  electrical  engineer  has  reported  that  owing 
to  the  large  incrfase  in  the  number  of  consumers  in  thei  Abbey  Road 
district,  and  the  prospect  of  a  still  further  increase  due  to  the 
opening  up  of  other  land  for  building  purposes,  it  would  soon  be 
necessary  to  consider  some  rearrangement  and  extension  of  mains 
in  that  neighbourhood.  The  electrical  engineer  further  reported 
upon  the  terms  which  the  chairman  and  himself  had  provisionally 
agreed  to  with  the  Walney  Island  Estates  Co.,  with  regard  to  the 
Corporation  taking  over  the  meters  in  their  houses  in  North  and 
South  Vickerstown.    This  was  approved. 


Vol.73.  No.  1,880, deckmbeb  5, 1913.]    THE    ELECTKICiVL    KEVIEW. 


911 


Bacnp. — Loans  Sanctioned. — TheL.G.B.has  sanctioned 

the  foUowine  loans  in  respect  of  the  elef-tricity  undertakinf?  : — 
£700  for  station  equipment  and  £2,100  for  mains. 

Bedford. — L.G.B.  Txqi:ikv. — On  November  2r)th,  Mr. 
T.  C.  Ekin  held  an  inqniry  into  the  application  of  the  T  C.  for 
sanction  to  borrow  £10,000  for  electrical  extenHionB.  According  to 
the  Bedford  7hnPK  the  latter  include  a  turbine  set,  water- 
tube  boiler,  condensing:  plant,  switchjrear,  air  filter,  iV:c.  There 
was  no  opposition,  and  the  inquiry  was  closed. 

Bexley. — At  a  meeting  of  tbe  U.D.C.  on  November  ifOth, 
it  was  reported  that  the  Woolwich  IJ.C.  would  be  willinp  to 
consider  any  amended  proposal  which  the  Bexley  Council  miffht 
desire  to  place  before  it  with  reference  to  a  bulk  supply  of  elec- 
tricity from  Woolwich.  The  Bexley  Council  had  previously 
intimated  that  no  advantagre  would  be  pained  by  either  Council 
from  further  consideration  of  the  matter,  and  no  further  action 
was  taken. 

Bispham. — The  U.D.C.  has  resolved  that  after  the 
present  quarter  it  will  enforce  the  payment  of  the  minimum 
chargfe  of  Ss.  6d.  per  quarter. 

Bradford-on-4von.  —  Prov.    Order.  —  Mr.    J.    H. 

Edwards,  electrical  engineer,  of  Bristol,  is  applying  for  a  p;Ov. 
order  for  E.L.  within  the  area  of  the  U.D.C. 

Brazil. — The  new  hydro-electric  station  of  the  Com- 
pania  Industrial  de  Electricidade  at  Parahybuna,  has  lately  been 
completed.  The  plant  comprises  two  Voith  turbines,  of  respec- 
tively 3,300  H.p.  and  1,200  H.P.,  coupled  to  three-phase  generators 
working  at  6  000  volts.  The  current  generated  is  transmitted  to  a 
number  of  towns  within  a  distance  of  200  miles,  transformer 
stations  being  located  at  EntreRios,  Avellar,  Valenca,  Ipiranza,  and 
Palmeyras.  The  current  is  stepped  up  for  transmission  purposes  to 
30,000  volts,  and  then  reduced  to  6,000  volts,  and,  for  distribution, 
to  200  and  120  volts. 

Bristol. — The  T.C.  has  reduced  the  price  of  electricity 
for  heating  purposes  to  Id.  per  unit. 

Brymbo.  —  Public      Lighting.  —  The    Denbighshire 

C.C.  has  granted  a  loan  of  £300  to  the  Brymbo  P.C.  for  the  purpose 
of  a  public  lighting  scheme.  The  Council  has  received  a  favourable 
offer  for  the  supply  of  electricity  from  the  Brymbo  Steel  Co. 

Canada. — It  is  proposed  to  build  at  Vancouver  a 
municipal  electric  lighting  and  power  plant  at  a  cost  of  $300,000. 
Current  is  to  be  generated  by  turbines  driven  with  steam  generated 
in  boilers  with  oil-burning  furnaces.  A  gas  plant  is  also  being 
considered. —  Canadian  Engineer. 

According  to  the  Canadian  Electrical  Kew.t,  the  following 
towns  have  passed  by-laws  to  expend  the  sums  mentioned  on 
extensions  to  their  electric  light  systems  : — Fergus,  Ont.,  $16,000  ; 
Outlook,  Sask.,  $10,500  ;  Brockville,  Ont.,  $69,000.  St.  Catherines, 
Ont.,  has  decided  to  expend  $116,000  on  a  step-down  transforming 
station  and  distributing  system. 

Power  Developments  in  Montkeal  and  District. — 
Hydro-electric  development  in  the  Montreal  district  has  made 
rapid  strides  of  late,  and  is  on  a  scale  that  anticipates  a  large 
demand  for  power  in  the  near  future. 

The  Laurentide  Co.'s  new  plant,  which  is  expected  to  be  com- 
pleted by  next  spring,  will  increase  the  development  at  Grand- 
Mere  to  80,000  H. p.,  which  can  be  further  brought  up  to  100,000  h.p. 
at  comparatively  low  cost.  A  considerable  portion  of  this  power 
■will  be  available  for  purposes  outside  of  those  of  the  company  ;  the 
present  development  at  Grand-Mere  is  22,000  HP. 

The  Cedar  Rapids  plant,  with  an  initial  capacity  of  100,000  H  p., 
and  160,000  h.p.  aimed  at  ultimately,  will,  according  to  the  latest 
reports,  be  ready  by  the  autumn  of  1914,  according  to  the  original 
plane. 

With  both  the  Cedars  and  the  new  Laurentide  plants  in  opera- 
tion and  the  extension  this  summer  completed  at  Shawinigan,  the 
hydro-electric  development  in  the  district  of  which  Montreal  is  the 
centre  should  be  upwards  of  400,000  h.p.  by  the  end  of  1914. 

This  is  exclusive  of  the  planb  of  the  National  Hydro-Electric 
Co.  at  Carillon,  of  which  comparatively  little  has  been  heard 
recently,  but  which  aim  at  a  development  of  160,000  h.p. 

The  Montreal  Light,  Heat  and  Power  Co.'s  water-powers  at 
Chambly,  Soulanges  and  Lachine,  the  Canadian  Light  and  Po.ver's 
plant  at  St.  Timothee  and  smaller  plants  account  for  100,000  h.p. 
in  addition. 

Chorley. — Prov.  Order. — The  T.C.  has  decided  to 
consent  to  the  proposed  application  by  the  Lancashire  Electric 
Power  Co.  for  a  prov.  ord  r  to  supply  electricity  for  lighting 
purposes  within  the  borough,  provided  satisfactory  clauses  are 
embodied  safeguarding  the  future  interests  of  the  Corporation. 

Cleethorpes. — A  recommendation  to  extend  the  electric 
light  mains  was  severely  criticised  at  the  last  meeting  of 
the  Council.  Councillor  Moody  thought  it  was  the  height  of  folly 
to  extend  the  mains  when  they  were  losing  from  £300  to  £400  a 
year  on  the  undertaking  at  present.  Councillor  Turner  said  they 
had  this  year  nearly  used  half  the  amount  they  had  agreed  to 
take  from  the  Grimsby  Tramways  Co.  They  were  establishing  a 
destructor  and  pumping  station  at  Cleethorpes.  and  it  would  not 
be  a  difficult  thing  to  make  their  own  electricity.  Eventually  the 
Council  adopted  the  reoommendations. 


Continental     .\otes.— Austria. — A    big   water-power 

installation  in  connection  with  a  factory  for  the  prodoctton  of 
carbide  of  calcium  and  cyanide  of  potaMinm  will  fhortlj  be  in 
operation  near  Hpalatro  and  Almiua,  in  Dftlmatia.  Tbe  installa- 
tion, with  that  on  the  Kerka  Rtrer,  will  have  a  joint  ootpot  of 
75,000  H  V. 

Tbe  Electrotechnische  Verein,  of  Vienna,  han  been  acritattatr  for 
relief  from  the  refltrictions  imp<->Hed  on  eWtrical  trmnnni—ioiii, 
and  urges  that  legal  powers  should  be  giren  to  OM  public  and  pri- 
vate lands  and  highways  for  electrical  poipoMa,  And  to  prevent 
obstruction  by  private  individuals  and  othen>.  The  matter  baa  been 
discussed  for  the  last  five  yean,  and  legislation  hM  freqoently 
been  promised. 

Gkk.many. — To  show  the  advantages  of  the  une  of  electric 
motors,  the  Berlin  Bureau  for  the  Propaganda  of  Electricity  pob- 
lishes  the  following  statistical  figures  :  In  1 -!'•">  there  were  in  ue 
in  Berlin  1,010  gae  engines  and  2.0O  electric  motors;  in  1911  the 
figures  were  422  gas  engines  and  26,669  electric  motore.  Acoordinir 
to  tbe  latest  statistics  only  317  gas  engines  are  now  in  nut, 

Dartford. — The  assistant  district  auditor  states  that 
there  is  a  loss  on  the  electricity  undertaking  for  the  year  ended 
March  3l8t  last  of  £1,2'j0,  as  against  a  profit  of  £191  in  the  pre- 
ceding year.  This  is  attributed  to  an  increase  of  44  per  cent, 
in  the  price  of  coal,  to  the  cost  of  redemption  of  capital 
expended  on  plant  unproductive  until  after  the  close  of  the  year, 
and  to  a  decrease  in  sales  for  power  purposes.  There  remains 
invested  and  allocated  to  reserve  a  sum  of  £l,iiOO,  which  does  not 
leave  a  working  balance  on  revenue  account,  the  treaanrer  being 
overdrawn  to  the  extent  of  £.o69. 

Darwen. — Messrs.  John  Callow  &  Sons,  Ltd.,  are  pro- 
posing to  adopt  electricity  for  motive  purposes  at  Olive  Mill. 

Dublin. — Proposed  Electric  Cookixg. — At  a  recent 

meeting  of  the  North  Dublin  Union,  a  report  was  submitted 
which  showed  that  for  three  years  prior  to  the  use  of  electricity, 
the  cost  of  gas  for  lighting  only  was  £956  per  annum  ;  the  average 
cost  of  electric  lighting  over  thiee  years  was  £779,  showing 
a  saving  of  £177  per  annum.  It  was  suggested  that  electricity 
might  also  be  used  for  cooking  with  advantage,  and  consideration 
of  the  matter  wag  referred  to  the  Ladies'  Committee. 

Dundee.  —  Broughty    Ferry   Supply.  —  Following 

upon  a  breakdown  of  the  electricity  supply  on  Monday,  last  week, 
in  the  recently  annexed  burgh  of  Broughty  Ferry,  a  report  has 
been  prepared  by  Mr.  Harry  Richardson,  the  electrical 
engineer,  which  states  that  it  would  be  opportune  to  mention 
generally  the  condition  into  which  the  plant  had  been  allowed  to 
deteriorate.  The  battery  was  absolutely  useless  :  every  pump  in 
the  place,  without  exception,  was  in  a  very  inefficient  state,  and 
the  condenser  required  immediate  attention.  There  wa.s  hardly  a 
valve  in  the  place  which  would  hold  tight,  and  the  condition  of 
those  taken  out  must  be  seen  to  be  believed.  The  back  of  the 
switchboard  was  in  a  state  of  chaos,  and  as  regards  the  cable  and 
distribution  things  were  little  better. 

Mr.  Richardson  reminded  the  Electricity  Committee  in  his  report, 
that  it  was  his  intention  to  make  Broughty  Ferry  a  sub-station, 
supplied  with  high-pressure  current.  It  would,  however,  be  March 
at  the  earliest  before  the  necessary  machinery  could  be  delivered 
and  the  supply  connection  completed. 

In  his  opinion  the  depreciated  state  of  the  Broughty  Ferry 
station  plant  rendered  a  cessation  of  the  electricity  supply  inevit- 
able. 

Exeter. — Proposed    Refuse    DESTRrcroR    Plant. — 

The  T.C.  has  decided  to  h..ve  a  report  prepared  as  to  the  power 
likely  to  be  derived,  and  the  use  which  might  be  made  of  snoh 
power,  from  a  refuse  destructor  propoeed  to  be  erected  at  the  St. 
Thomas  Sewage  Works. 

Frenshani. — Prov.   Order. — The   Famham   Gas   and 

Electricity  Co.  is  applying  for  a  prov.  order  to  supply  electricity  in 
the  parish  of  Frensham,  which  is  at  present  in  the  area  of  the 
Hindhead  E.L.  Co. 

fiiilinffham  (Rent).— L  G.B.Ixqi  iry.— An  inquirj  was 

held  on  November  26th  into  the  application  of  the  T.C.  for  a  loan  of 
£7,000,  of  which  £5,343  was  for  a  second  Diesel  engine  set  the  first 
one  installed  having  proved  very  economical  as  compared  with 
steam  power.     There  was  no  opposition. 

Holland, — The   U.D.C.   has  decided  on  a  scheme  for 

lignting  the  town  with  electricity. 

II ford. — New  Plant. — With  reference  to  the  pro[X)sed 
sub-station  at  Goodmayes,  the  electrical  engineer  has  been 
authorised  to  inspect  similar  sub-stations  recently  erected  at 
Southend,  and  proceed  with  the  specification  of  the  requisite 
battery  and  plant. 

India. — It  is  notified  in  the  Punjab  Gacel/t  that  a  licence 
for  the  supply  of  electrical  energy  in  Lahore  Municipal  area. 
granted  to  the  People's  Bank  of  India,  has  been  transferred  to  the 
Lahore  Electric  Supply  Co.,  Ltd. — Indian  Engineerimj. 

Japan. — During  the  month  of  October  last  a  total  of 
£120,500  vas  invested  in  the  electrical  industry  in  Japan,  £20.000 
being  in  respect  of  ntw  companies,  and  £100,500  for  the  extension 
of  existing  undertakings. 

Kenniare  (Co.  Cork). — Owing  to  a  breakdown  in  the 
cable  supplying  current  to  Kenmare,  the  town  wa«  in  almost  com- 
plete darkness  for  four  days  la«t  week. 
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Limerick. — At  a  meeting  of  the  Electric  Light  Com- 
mittee on  November  29th,  the  qaestion  of  the  loss  in  the  workinp 
of  the  uiulertakine  was  under  consideration,  and  it  was  decided  to 
recommend  the  C  >rporation  to  increase  the  cha''(je  for  lightinpr 
from  6d.  to  6d.  per  unit,  with  certain  diseounts.  No  advance  was 
recommended  in  the  price  for  power  purposes, 

Liverpool. — New  Loans. — Application  is  to  be  made  to 
the  L.G.B.  for  sanction  to  the  borrowing-  of  £10,000  for  the  pro- 
vision of  sub-station  equipment. 

LoDdon. — Bermoxdsey. — The  B.C.  is  taking  up  a 
loan  of  £4  000  from  the  L.C.C.  for  mains  and  plant. 

Marylkbone. — The  B.C.  has  received  the  approval  of  the 
B.  of  T.  to  supply  electricity  at  extra-hiph-pressure. 

L.C.C. — The  Council  has  rescinded  the  resolution  as  to  £4,230  for 
the  electricity  undertaking:  of  the  Woolwich  B.C.,  the  latter  not 
desiriner  to  ta^e  up  the  loan. 

The  Council,  at  its  last  meeting,  sanctioned  the  following  loans  : — 
£16,o00  for  coal  storage  tanks  and  transporting  plant,  for  the 
Hammersmith  B.C.  electricity  undertaking  ;  £17,226  for  electricity 
purposes  for  the  Shoreditch  B.C.,  made  up  as  follows  : — Mains, 
£5,000  ;  transformers,  £10,000;  switchgear,  £1,800;  and  engi 
neer's  charges,  &c  ,  £500. 

London's  Electeio  Supply. — At  the  same  meeting  of  the 
L.C.C,  the  chairman  of  the  London  Electricity  Supply  Committee 
(Mr.  G.  H.  Hume)  was  asked  whether  he  was  aware  that  the 
County  of  London  Electric  Supply  Co.  had  obtained  a  provisional 
order  to  acquire  an  option  of  a  site  comprising  23  acres  of  land 
between  Barking  Creek  and  the  borders  of  Dagenham  ;  whether 
be  was  aware  that  this  site  was  the  only  one  available  for  such  a 
purpose  ;  and  whether  this  granting  of  a  provisional  order  was 
likely  to  prejudice  any  scheme  of  the  Council,  and  the  interests  of 
those  borouffhs  that  generate  and  supply  their  own  electricity. 
Mr.  Hume  said,  in  reply,  he  was  advised  tbut  the  Council's  only 
locus  as  regards  the  provisional  order  was  in  respect  to  its  power 
of  purchase,  and  that  the  Council  had  no  locus  in  regard  to  the 
purchase  of  a  site  by  the  undertakeri",  and  could  not  raise  the 
question  before  a  Committee  of  Parliament.  So  far  as  the 
Council's  purchase  powers  were  concerned,  the  question  was  dealt 
with,  and  the  Council's  interests  were  safeguarded.  The  valuer 
had  stated  that  he  was  not  aware  that  the  scheduled  site  was  the 
only  land  in  the  neighbourhood  of  London  suitable  for  the 
purpose. 

Maidenhead. — Workhouhe  Lighting. — The  T.C.  has 

decided  to  comply  with  the  request  of  the  B.  of  G.  for  a  supply  of 
electricity  for  lighting  and  power  at  the  new  workhouse  laundry, 
and  to  extend  the  main  at  a  cost  of  £160. 

Minehead, — The  local  electric  supply  company  has 
introduced  a  scheme  for  outside  shop  lighting,  with  metaj  lamps  of 
not  less  than  200  c  P.  Current  will  be  supplied  at  2d.  per  unit, 
plus  a  fixed  charge  varying  from  21s.  per  annum  for  200  c  P.,  to 
60s.  for  1,000  c.p.  ;  two  100-C.P.  units  can  be  used  together  or  in 
separate  fittings  for  the  lowest  c.p. 

Morocco. — A  concession,  it  is  stated,  has  lately 
been  granted  for  the  establishment  and  working  of  an  electric 
lighting  station  in  the  town  of  Tetuan  ;  the  Board  of  Trade  Journal 
says,  it  is  understood  that  two  syndicates  have  applied  for  con- 
cessions, one  for  an  electric  tramway  for  goods  transport  between 
Tetoan  and  Bio  Martin. 

Xewcastle-on-Tyne.  —  Dunston    Extensions.  —  In 

order  to  cope  with  the  increased  demand  for  power  and  the  steadily 
increasing  load,  the  Newoastle-on-Tyne  Electric  Supply  Co.,  Ltd., 
has  decided  to  extend  the  power  station  at  Dunston-on-Tyne.  This 
station  generates  three-phase  current  at  6,000  volts  and  40  cycles. 
The  steam  pressure  is  200  lb.  per  gq.  in.  superheated  to  670°  F. 
The  main  generating  units  at  present  consist  of  two  A.E.6.  sets, 
each  of  10,500  h.p.,  and  a  Brown,  Boveri  set  of  9,000  h.p.,  all 
three  running  at  1,200  e.p  m.  The  station  was  originally  laid  out 
to  eventually  accommodate  six  generating  units,  each  of  10,0U0h  p. 
continuous  capacity,  and  13,000  h.p.  maximum  capacity,  or  a  total 
capacity  of  about  70,000  h.p.  In  connection  with  the  present 
scheme  an  agreement  has  been  entered  into  with  the  Teams  By- 
product Coke  Co.,  Ltd.,  which  is  now  engaged  upon  the  installa- 
tion of  a  large  battery  of  Ofcto-Hilgenstock  coke  ovens  ou  a  site 
about  li  miles  distance  from  the  Dunston  power  station,  to  purchase 
its  available  coke  oven  gas.  This  gas  will  be  led  along  the 
KE.R.  Co.'s  Dunston  branch  in  a  16-in.  welded  steel  pipe,  which 
will  be  supplied  by  Messrs.  Stewarts  &  Lloyds,  Ltd.  ;  the  joints 
will  be  welded  in  situ  by  the  acetylene  process.  The  boiler  house 
extensions  comprise  a  steel  frame  building,  sheeted  in  with  corrugated 
iron,  114  ft.  long  X  75  ft.  wide,  and  two  steel  chimneys.  There 
will  be  two  coal-fired  water-tube  boilers,  each  rated  at  30,000  lb. 
of  steam  per  hour,  with  the  necessary  furnace  and  flue  fixtures, 
also  stokers  and  cuperheaters.  In  addition,  there  will  be  four 
gas-fired  water- tube  boilers,  each  capable  of  dealing  continuously 
with  57,000  cb.  ft.  of  gas  per  hour,  to  be  built  in  two  batteries, 
with  the  necessary  flue  fixtures  of  same,  inclusive  of  gas  burners 
and  superheaters.  The  fuel  economisers,  one  for  each  boiler,  will 
have  automatic  tube  scrapers  and  flues  and  damperc,  also  soot 
cleaning  gear.  Induced  draught  fans  will  deal  with  the  products 
of  combustion  from  the  boilers.  There  will  be  two  feed  pumps, 
each  capable  of  dealing  with  200,000  lb.  of  water  per  hour.  The 
ooal-handling  plant  will  feed  the  overhead  bunkers  at  the  rate  of 
40  tons  per  hour,  and  will  receive  coal  from  two  hoppers,  each  of 
25  tors  capacity,  traversed  by  a  railway  track.  The  overhead 
bunkers  will  have  a  capacity  of  950  tons.  All  the  boiler  house 
plant  and  buildings  haVe  been  contracted  for  by  Messrs,  Babcock 


and  Wilcox,  Ltd.,  and  the  whole  of  these  buildings  will  be  placed 
on  a  6  ft.  6  in,  reinforced  raft  supported  on  pitch  pine  piles, 
which  work  has  been  executed  by  Mescrs.  Robert  McAlpine  and 
Sons,  Ltd.,  of  Glasgow,  The  engine  room  plant  extensions  consist 
of  a  12,000- KW.  turbo-alternator  with  direct-coupled  exciter,  the 
turbine  being  by  Messrs.  Richardsons,  Westgarth  k  Co.,  Ltd.,  and 
the  alternator  by  Messrs.  Brown,  Boveri  i:  Co.  The  surface-con- 
densing plant  includes  of  a  Contrafio  condenser  capable  of  dealing 
with  141,600  lb.  of  steam  per  hour. 

New  8outli<rate. — At  a  public  meeting  held  under  the 
auspices  of  the  New  South  gate  Tradesmen's  Association  and  the 
Friern  Barnet  Ratepayers'  Association,  it  was  resolved  that,  in 
view  of  the  high  price  of  gas  in  the  district,  the  Ratepayers' 
Association  should  ascertain  what  support  would  be  forthcoming 
from  intending  consumers,  with  a  view  to  obtaining  a  supply  of 
electricity  from  the  North  Metropolitan  E.P.S.  Co. 

Blew  Zealand. — The  Manukau  C.C.  is  applying  to  the 
Government  for  permission  to  harness  the  Hunua  Falls  for  the 
supply  of  electricity. 

PlymouiL. — Year's  Working. — The  electrical  engi- 
neer's annual  report  shows  that  for  the  year  ended  March  31st  the 
gross  profit  was  £15,660,  an  increase  of  £2,197  over  the  previous 
year  ;  162  additional  consumers  were  connected  during  the  year, 
and  the  number  of  motors  had  increased  from  210  to  248  ;  £1,542 
was  placed  to  the  credit  of  the  reserve  fund,  which  now  stands  at 
£11,423, 

The  Electricity  and  Street  Lighting  Committee  has  decided  to 
exercise  the  sanction  of  the  L.G.B,  to  borrow  £6,600  for  extensions 
of  plant. 

Purley, —  Owing  to  a  fault  in  one  of  the  cables,  a 
failure  of  supply  occurred  on  Tuesday  evening,  which  affected 
Purley,  Kenley,  Woodcote,  Coulsdon  and  Wallington. 

Redditcb. — A  very  lengthy  discussion  has  taken  place 
on  certain  recommendations  of  the  Advisory  Sub- Committee,  which 
were  deferred  when  a  report  was  presented  in  March  last.  The 
debate  centred  largely  round  a  proposal  to  increase  the  price  to 
power  consumers,  which  was  strenuously  resisted  by  the  works 
manager,  who  pointed  out  that  there  were  running  agreements  with 
several  large  firms,  from  whom  the  revenue  amounted  last  year  to 
£3,170  out  of  a  total  of  £8,331.  In  the  end  an  amendment  was 
carried  that  the  question  of  revision  of  power  rates  should  stand 
over  until  next  March. 

Bei^ate. — L.G.B.   Inquiry. — On    November  27th  an 

inquiry  was  held  relative  to  the  Corporation's  application  for  a 
loan  of  £1,500  for  electric  light  purposes,  viz.,  transformers, 
mains,  house  services,  £266  overspent  on  a  loan  to  meet  the  cost 
of  cable  extensions  on  the  Reigate  Lodge  Estate,  which  is  being 
developed  for  building.     There  was  no  opposition. 

Bipon. — Prov.    Order. — The  T.C.   has    decided    to 

apply  for  a  prov.  order  for  electric  light  within  the  city.  The 
compulsory  area  is^to  include  14  of  the  principal  ^thoroughfares. 

Rushden. — Electric    Supply     Inaugurated. — The 

formal  opening  of  the  works  of  the  Rushden  Electric  Supply  Co., 
Ltd.,  which  is  supplying  energy  in  the  Rushden  and  Higham 
Ferrers  areas,  tof^k  place  last  week.  The  new  roncern  is  an 
ciS  shoot  of  the  Northampton  E.L.  Co.,  with  Mr.  G.  H.  Jackson  as 
engineer,  and  the  price  charged  for  energy  to  local  manufacturers 
for  power  purposes  is  within  5  per  cent,  of  that  charged  at 
Northampton. 

GENERATiNa  PLANT. — This  consists  of  two  four-cycle  three- 
cyliader  "  Willans- Diesel  "  engines,  each  driving  a  160-kw.  EC.C. 
dynamo  ;  also  a  combined  balancer  booster,  capable  of  dealing  with 
100  amperes  out-of -balance  current,  and  each  booster  to  give  120 
amperes  at  90  volte.  There  is  also  a  motor-driven  auxiliary  air  com- 
pressor and  battery  milking  booster.  The  main  oil  storage  tanks  are 
situated  in  the  yard,  pnd  oil  is  pumped  direct  from  the  railway 
tank  wagons  in  the  goods  yard  adjoining  the  company's  property. 
The  three-wire  switchboard  is  one  step  above  the  engine  room  floor 
level,  all  the  rheostats  being  of  the  pedestal  type,  and  arranged 
some  4  ft.  away,  along  the  front  of  the  switchboard.  The 
battery  room  contains  two  batteries,  each  of  120  cells,  by  the 
Tudor  Accnmulator  Co.  The  present  capacity  is  340  ampere-hours, 
but  the  cells  are  large  enough  to  allow  for  doubling  the  number  of 
plates  ;  they  are  operated  by  automatic  charge  and  diFcharge  battery 
switches  on  either  side  of  the  three-wire  system,  all  the  switchgear 
being  by  Messrs.  Bertram  Thomas.  There  is  also  a  combined  general 
office  and  showroom  ;  and  a  private  office  and  stores.  All  the  dis- 
tributibg  mains  are  vulcanised  bitumen,  laid  solid,  2^  miles  having 
been  already  laid.  All  the  feeders  are  drawn  into  stoneware  ducts, 
ample  provision  being  made  for  future  developments. 

Shipley. — Proposed  Loans. — At  a  special  meeting  of 
the  Council  this  week  it  was  decided  to  apply  for  power  to  borrow 
£27,000  for  the  purposes  of  the  electricity  undertaking. 

Staplelord  (.\'otts.). — New   Generating    Station. — 

The  Derbyshire  and  Notts.  E  P.  Co.  has  acquired  a  site  in 
Nottingham  Road,  with  a  view  to  the  erection  of  a  power  station 
for  the  supply  of  electric  light  to  Stapleford  and  Sandiacre. 

Sturry  (Kent). — E.L.  Sche^ie. — A  meeting  of  the  P.C. 

was  held  on  November  25th  to  consider  the  electric  light  proposals 
put  forward  by  a  company  for  Stnrry  and  adjoining  parishes.  It 
was  stated  that  the  company,  which  propot'es  to  establish  a 
g'enetating  slsttion  at  a  local  water  mill,  offered  to  supply  current 
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for  lighting  at  4id.  per  unit,  and  for  power  at  lid.,  by  means  of 
overhead  wires.  Houhcb  would  be  wired  free,  and  the  cost  -^ould 
be  3d.  per  15  op.  lamp.  The  Council  decided  to  support  the 
scheme,  and  to  make  no  objection  to  the  use  of  overhead  wires. 

Swansea. — Asylfm  LirrHTrxf;. — The  Corporation  has 
offered  to  supply  current  for  ligrhtinp  the  new  asylum  at  2id.  per 
unit  up  to  100,000  units  per  annum,  and  the  acceptance  of  this 
offer  has  been  recommended  to  the  Joint  Asylum  Committee  for 
Swansea  and  Mt^rthyr  in  preference  to  havinp  an  independent 
plant  at  the  asylum.  The  whole  matter  has  been  referred  to  a 
committee,  owing  to  diverse  views  on  the  subject. 

Swindon. — L.G.B.  Inquiry. — On  Tuesday,  last  week, 
Mr.  H.  R.  Hooper  held  an  inquiry  into  the  application  of  the  T.C. 
for  sanction  to  borrow  £9,200  for  the  provision  of  a  500-KW. 
mixed-pressure  turbine,  surface-condensing  plant,  cooling  tower, 
water  softener,  &o.     There  was  no  opj>osition. 

Ttaarnscoe. — Prov.    Order. — The  U.D.C.  has   agreed 

to  apply  to  the  B.  of  T.,  in  conjunction  with  the  U.D.C.'s  of  Wath, 
Wombwell,  and  Bolton  for  a  prov  order,  for  electric  lighting  to  be 
employed  in  connection  with  the  light  railway  scheme  for  which 
powers  are  being  sought  from  the  Light  Railway  Commissioners. 

WarriD^ton.  —  Proposed     Loans.  —  The    electrical 

engineer  has  been  requested  to  prepare  a  report  on  the  lighting  of 
the  Aikin  Street  Hospital  and  a  specification  for  its  improvement. 
Application  is  to  be  made  to  the  L.G.B.  for  sanction  to  borrow 
£14,560  for  the  extension  of  the  electricity  works  and  plant. 


TRAMWAY  and  RAILWAY  HOTES. 


Aberdeen. — P.A.Y.E.  System. — At  a  meeting  of  the 
T.C,  on  Monday,  the  general  manager  of  the  tramways  recom- 
mended the  adoption  of  the  P.A.Y  E.  type  of  car  over  the  whole 
system.  As  the  result  of  his  observation  of  the  working  of  the 
experiment  on  the  Woodside  section  during  the  past  six  months, 
he  says  he  has  no  hesitation  in  recommending  the  new  style  of 
cars  as  an  improved  method  of  tramway  operation  by  which  greater 
public  safety  can  be  obtained.  The  prepayment  of  fares,  he  also 
says,  has  a  direct  influence  on  the  finances.  The  total  increase  for 
the  21  weeks  on  the  Woodside  section,  where  the  P.A.Y.E.  oars 
have  been  on  trial,  is  £487.  A  great  deal  of  extra  revenue,  he 
says,  is  due  to  the  prepaj  ment  of  fares,  and  to  the  fact  that  the 
conductor  is  in  a  better  position  to  see  all  intending  passengers. 
The  Council  agreed  that  in  the  meantime  the  general  manager 
should  be  authorised  to  invite  tenders  for  bodies  of  the  P.A.Y.E. 
type  for  six  new  cars  recently  sanctioned,  and  that  the  report  by 
the  manager  should  be  forwarded  to  the  B.  of  T..  and  application 
made  for  the  sanction  for  permanent  use  of  the  P.A.Y.E.  cars  on 
the  Corporation  system. 

Art^entina. — According  to  the  Financier,  the  under- 
ground line  of  the  Anglo-Argentine  Tramways  Co.  in  the  centre 
of  Buenos  Ay  res,  the  first  line  of  its  kind  in  South  America,  was 
ofBcially  inaugurated  on  Tuesday  by  the  President  of  the  Republic. 

Australia. — The  N.S.W.  railway  and  tramway  power 
house  at  White  Bay  (Sydney)  is  designed  to  accommodate  plant  of 
100,000-120,000  H.p.  At  the  present  time  about  half  the  buildings 
are  erected  ;  these  will  measure  465  ft.  by  242  ft.,  and  include 
turbine,  boiler  and  switch -houses.  Three  7,000- KW.  Willans-Dick, 
Kerr  turbo-alternators,  750  b.p.m  and  a  7,o00-KW.  General  Electric 
(U.S.A.)  impulse  turbine,  1,600  b.p  m.  ;  condensing  water  is 
obtained  from  the  bay  through  concrete  tunnels  fitted  with 
revolving  screens  to  catch  the  floating  rubbish.  Four  Babock 
boilers  each  for  27,000  lb.  per  hour  normal,  or  37,000  lb.  per  hour 
forced  rating,  are  Ibeing  provided  for  each  turbina.  A  chimney 
with  the  Prat  system  of  induced  draught  will  be  provided  for  each 
pair  of  boilers,  and  as  at  present  arranged  there  will  be  1 6  chimneys. 
Among  the  districts  to  be  supplied  will  be  North  Sydney,  to 
which  cables  for  60,000  h.p.  are  to  run  through  a  tunnel  between 
Long  Nose  Point,  Balmain  and  Greenwich.  The  whole  scheme 
has  been  designed  in  the  office  of  the  Electrical  Engineer  for  Rail- 
ways and  Tramways. 

Disagreement  exists  between  the  Railway  Commissioners  and 
Harbour  Trust  Commissioners  as  to  the  site  for  the  power  station 
for  the  Melbourne  railways  electrification ;  the  Railway  Com- 
missioners, however,  consider  that  there  will  be  no  delay  in  con- 
struction owing  to  this,  as  the  plant  will  not  arrive  until  next  year. 
The  Commissioners  state  that  the  contract  with  Messrs.  C.  A. 
Parsons  &  Co.  contained  a  definite  order  for  four  10,000- kw. 
generating  sets  complete,  representing  a  total  capacity  of 
40,000  KW.,  and  included  a  provision  that  two  additional 
10,000-KW,  sets,  to  make  the  station  of  the  capacity  of  60,000  kw.. 
provided  for  in  Mr.  Merz's  complete  scheme,  could  be  ordered  by 
the  Oommissioners  at  any  time  within  two  years  from  the  date  of 
the  contract,  January  Ist  last.  The  contract  which  was  entered 
into  with  Messrs.  Babcock  &  Wilcox  for,the  power  station  buildings 
and  boiler  equipment  for  one  boiler  house  also  included  a  similar 
provision  in  respect  of  the  second  boiler  house  required,  to  corres- 
pond with  the  increase  in  the  generating  plant.  In  view  of  the 
decision  of  the  Government  that  all  the  power  required  for  the 
railway  electrification  soheme  should  be  generated  at  the  railway 


power  Btation,  it  became  ncecMary  for  the  optioiu  for  the  additiooal 
plant,  to.,  held  under  tbcM  contract*,  to  be  excroiMd,  and  the  oiwt 
involved,  which  is  incln^  ■  <>,«  estimates  nibmitt«d bf  Mr.  Kan. 
will  be  approximately  .  The  additkmml  plant  irill  ptoUWt 

be  erected  in  the  early  part  of  the  year  19 1. 5. 

Belfaat.— TiiK  lioxuf,  SiRrH.lR^.F.s.— The  lr..sii  L.«..i;. 

auditor  some  time  ago  dinallowed  a  sum  of  «2,%0  dLrtriboted 
among  the  tramway  employ<-«  under  a  profit-nharing  aeiMment 
drawn  up  by  the  general  manager.  He  aooordin^ly  rareharrMl 
the    members    of    the   Tramways    Committee    who    •irned   the 

cheques.     Strong    rpprp=.    '-  ,      made  to  th«- ^nd  at 

a  meeting  of  the  Corp  ay  it  waa  a-  ;  that 

the  Bnrcharjre  had  been  reniitt**!,  on  the  e'oond  that  "the 
subject  matter  of  the  surcharge  wan  mad<i  in  .ru  h  circamatanoea, 
as  to  make  remission  fair  and  ^^aitable. 

Bradford.— Half    Ye.^r'?    Fir, j; (:£.«;.— The   tramways 

undertaking  for  the  half-year  ended  September  .V;th  shows  a  profit 
of  £21,178,  asrainst  £2.^.997  for  the  oorrespondine  half  of  laat yeM' 
The  income  was  £153,2.')9,  an  advance  of  £9       '  working  coata 

had  increased.     The  increase  in  the  ooet  of  *-  .  wan  £24,600 

as  against  £22  ."JOO.  This  was  due  to  an  incr.***  of  123  000  oar- 
miles.  The  trading  profit  wae  £4«  677,  being  £!5,69«  lees  than  in 
the  corresponding  half-year  of  1912. 

Briffhonse.— The  Yorkshire  rHeavy  Woollen  District") 
Tramways,  Ltd  ,  last  week  held  an  experimental  run  with  a  new 
motor-bus  at  Brighouse.  It  is  proposed  to  establish  a  serriee 
between  Brighouse  and  the  terminus  of  the  Dewsbury  tramways  at 
Shepley  Bridge,  and,  althoueh  arrangements  for  such  are  not  yet 
completed,  it  is  hoped  that  facilities  will  be  made  available  for  the 
residents  of  the  Rastrick  side  of  the  borough  of  Brighouse. 

Bnry. — The  Tramways  Committee  has  decided  that  the 
Limefield  section  of  tramways  be  extended  to  the  New  Inn  at 
Walmersley.  and  the  Jericho  section  to  the;borough  boundary  at 
Smethurst  Hall.  Farm. 

Carshalton.  —  Electric   Vehicle   Costs.  —  At  the 

Queen  Mary's  Hospital  a  Pedes  electric  vehicle  is  in  use  for  carrying 
food,  milk,  laundry  baskets,  .tc,  to  and  from  the  cottage  block*. 
The  van  has  a  carrying  capacity  of  .30  cwt.,  and  cost  £499  ;  the 
running  expenses  for  one  year  amounted  to  £249.  including  £.'^0 
for  energy,  £28  for  battery  makers  charges,  £3.  acid,  *c.,  engin- 
eers services  £17,  tires  £2.5,  porters  services  £14«.  these  deUils 
being  published  in  a  recent  issue  of  the  Hoxpital.  Unfortunately 
no  details  are  given  as  to  the  method  on  which  these  figures  hare 
been  computed,  nor  as  to  the  car-miles  run. 

Continental  \otes. — Austria. — In  the  Vienna  mnni- 

cipal  Council  on  November  Uth,  consideration  was  given  to  a 
scheme  for  building  an  electric  railway  from  Vienua  to  BrOnn,  the 
provincial  capital  of  Moravia,  a  distance  of  70  miles,  which  is  to 
be  carried  out  by  the  Gemeinde,  of  Vienna.  Current  will  be  supplied 
as  far  as  the  Austrian  border  by  the  Vienna  Electricity  Works,  and 
in  Moravian  territory  beyond,  by  the  R^ssitzer  F  '  atswerke. 
In  recent  times,  says  the  Zi'iUchriif  fiir  dat  i,  rurbinen- 

wfisen,  rumours  have  b^en  current  that  the  Austrian  State  R al- 
ways Administration  had  been  surveying  the  water-powers  of  the 
Alpine  lands,  with  a  view  to  reserving  them  for  the  projected 
electrification  of  the  railways.  As  a  matter  of  fact,  the  introduc- 
tion of  electric  traction  is  not  an  actual  question,  owing  to  the 
situation  of  the  State'a  finances  and  the  present  high  rate  of 
interest.  The  studies  with  reepect  to  cringle  sections  will,  however, 
be  continued,  with  a  view  to  facilitating  electrifioation  at  a  more 
favourable  period. 

The  Austrian  State  Railway  authorities  are  at  present  engaged 
in  installing  plants  for  tie  better  ventilation  of  the  various  long 
railway  tunnels  in  the  country.  The  plants  are  all  elfctrically 
operated,  among  those  lately  completed  bein?  that  in  the  Tanem 
tunnel,  about  5  miles  loner,  and  another  in  the  Pjssen  tunnel,  about 
half-mile  long,  near  Mallnitz,  Carinthia.  The  necessarj  elec- 
trical energy  for  both  tunnels  is  supplied  by  the  power  station  at 
Lassach. 

Russia. — A  company  has  lately  been  formed  in  Moscow,  with  a 
capital  of  £84,300,  to  construct  and  work  an  electric  railway,  about 
9  miles  long,  between  that  city  and  Odinzowo. 

La  Socid'.e  des  Tramways  de  TascliKent,  which  is  at  present 
electrifying  its  lines,  is  in  negotiation  with  the  municipal  authori- 
ties at  Taechkent  in  regard  to  a  <;oncession  for  the  supply  of 
electrical  energy  for  public  and  private  electric  lightine  and  power 
purposes  in  the  town. 

Italy.- -A  decree  ratifying  the  conoiession  uas  been  granted  to 
the  Societa  Tramviaria  Valenznnafor  the  construction  and  working 
of  an  electric  tramway  from  Valenza  Railway  Station  to  the  town 
of  the  same  name. — Board  of  Trade  Jourmtl. 

Spain.— The  work  of  electrifying  the  horse  tramway  system  in 
the  town  of  La  Coruna  has  lately  been  completed.  Tne  contract 
was  carried  through  by  the  Sjciedad  Siemens-Schnckert  Industria 
Electrica,  the  plant  being  constructed  in  the  company's  werks  at 
Cornelia,  Barcelona.  The  necessary  current  is  supplied  from  the 
generating  station  of  the  Sociedad  Electra  Industria  Cornnesa. 

GER.MANY. — The  plans  for  a  tramway  tunnel  under  the  Rhine, 
connecting  Dilsseldorf  with  Ocercassel,  iiave  now  ai«?umed  definite 
shape.  The  tunnel  will  be  driven  below  the  Rhine  Bridge,  and  in 
the  middle  of  the  river  will  sink  7 '30  metres  under  the  river  bed. 
On  the  Dii'^seldorf  side  an  entrance  17  metres  deep  is  arranged  for. 
On  the  Obercassel  side  an  entrance  6  metres  deep  is  to  be 
made.  The  tunnel  will  be  drained  from  a  sump  in  the  deepest 
part  by  electrically-driven  pumps,  and  ventilated  by  eleciric  fans. 
It  will  be  lit   by  electric  lamps  disposed   so  as   to  facilitate  safe 
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workinsr.  Only  the  tramways  will  use  the  tunnel,  other  kinds  of 
traffic  beinjr  releeated  to  the  Rhne  Bri<^g:e.  The  coat  of  the 
nnder'^ftkinff  is  put  at  £212,500. — Zeit.  fur  Elrktrotechnik  vnd 
^Uiwhinenbaw, 

Fdinbnrir'h. — On  Xovember  I'Gth  the  Tramways  Com- 
mittee decivied  to  obtain  tenders  for  six  motor-'husf  s  to  run  on  the 
south  side  route,  and  to  negotiate  with  the  Tramway  Co.  with  a 
view  to  an  agrreement  for  the  runningr  of  the  motor-'busee. 

At  the  meetingr  of  the  Tramways  Committee  last  week,  a  pro- 
posal, recommendingr  the  Corporation  to  promote  a  prov.  order  for 
the  construction  of  a  tramway  from  the  existing:  car  terminus  in 
Corstorphine  Road  to  the  village  of  Corstorphine  was  remitted  to 
the  burph  engineer. 

London. — Elkcteic    Ambvlances. — Of   the  £18,680 

proposed  to  be  spent  by  the  Metropolitan  Asylums  Board  on  the 
institution  of  an  ambulance  service,  £14,480  is  to  go  towards  the 
cost  of  purchasing  2.")  electrically-driven  ambulances  and  the 
apparatus  for  18  charging  depots. 

Morley. — Railless  Traction  Scheme. — It  is  antici- 
pated that  the  construction  of  the  overhead  equipment  for  the 
railless  traction  system,  powers  for  which  were  recently  obtained, 
will  be  commenced  at  an  early  date  by  the  Corporation.  The  route 
commences  at  the  Leeds  terminus  of  the  railless  system  at  Farnley, 
and  runs  to  the  Bradford  terminus  at  Drighlington,  and  thence  to 
the  borough  boundary  at  Tingley  Common.  From  this  pnint 
Ard^^ey  East  and  West  U.D.C.  will  carry  the  system  to  the  Bay 
Horse  Inn,  East  Ardsley.  The  Leeds  Corporation  will  undertake 
the  running  powers  and  supply  the  cars  for  a  term  of  years. 

\ewcastle-on-Tyne. — A    Tramways    Report. — Aid. 

J.  H.  Rodgers,  speaking  at  the  annual  meeting  of  the  Tramways 
Committee  of  the  Corporation  on  November  27th,  at  which  he  was 
re-elected  chairman,  said  that  although  there  was  a  large  increase 
in  the  volume  of  traffic  during  the  half-year  ended  September  30th, 
the  net  profit  was  less.  There  was  an  increased  income  of  £11,980, 
but  an  increased  outlay  of  £11,970.  There  was  a  net  surplus  of 
£11,435,  which  was  £l,200less  thanin  the  corresponding  half-year. 
Now  that  the  system  was  getting  older,  the  repairs  were  getting 
heavier,  and  coal  had  almost  doubled  in  price.  During  the  half- 
year  they  bad  spent  £21,000  out  of  the  reserve  fund.  This  work 
would  continue  to  go  on  each  half-year,  and  the  possibility  was 
that  during  the  next  six  months  there  would  be  anything  from 
£10,000  to  £20  000  spent  out  of  the  reserve  fund,  and  it  would  be 
necessary  to  build  up  that  fund  again  to  the  extent  to  which  they 
had  depleted  it.  Whilst  the  tramways  were  perfectly  safe  con- 
ducted as  they  had  been  during  the  past  few  years,  they  could  not 
continue  to  grant  concessions,  spending  money  as  they  had  been 
doing  in  the  last  six  months.  In  the  future  the  cost  of  main- 
tenance would  increase,  and  they  could  not  expect  good  times  and 
good  trade  to  continue  for  ever,  and  if  they  continued  to  build 
up,  as  they  unfortunately  had  been  doing,  permanently  increased 
chargps,  they  would  find  they  could  not  curtail  those  expenses 
when  they  came  to  bad  times. 

New  Zealand. — The  report  of  the  manager  of  the 
Dunedin  Tramways  on  the  question  of  a  suitable  type  of  omnibus 
for  a  service  to  be  run  in  conjunction  with  the  ordinary  tramway 
service,  recommends  the  adoption  of  the  petrol-electric  vehicle. — 
Board  of  Trade  Journal. 

Northampton. — Plant    Extensions.  —  The  engineer 

has  been  instructed  to  submit  a  competitive  tender  for  the  work 
of  constructing  the  tramways  to  Far  Cotton.  The  Tramways 
Committee  reported  that  in  consequence  of  the  increase  of  traffic 
and  the  necessity  for  an  increased  service,  it  had  obtained  esti- 
mates for  the  following  plant,  and  proposed  at  once  to  enter  into 
formal  contracts  for  the  purchase  of  the  plant,  at  a  cost  not 
exceeding  £10,850  : — Engine  and  generator  (400  to  450  KW.), 
£2  300;  condenser,  £1.250;  battery  (800  amps.,  one-hour  rate), 
£2,100  ;  switchboard  extension  (one  panel).  £100  ;  steam  pipe 
extension,  £100;  extension  of  car  shed,  £2,400;  four  new  cars, 
£2,600. 

Salford, — Subject  to  the  confirmation  of  the  Council,  the 
Tramways  Committee  proposes  early  in  the  New  Year  to  make 
various  reductions  of  farps  and  to  extend  many  stages.  The  scheme 
is  estimated  to  cost  £5,000  per  annum,  but  the  Committee  hopes 
that  an  increase  of  passengers  will  help  to  make  up  for  this 
diminution  in  the  amount  available  for  the  relief  of  rates. 

Sheffield. — The  tramways  department  is  experimenting 
with  a  device  for  showing  the  number  of  passengers  seated  on  the 
top  of  a  car. 

Sunderland. — Improved  Traffic  Receipts. — At  the 

annual  meeting  of  the  Tramways  Committee,  last  week,  the 
chairman  stated  that  the  traffic  recfipts  up  to  the  present  were 
£5,000  in  advance  of  those  for  the  corresponding  period  last  year, 
and  £800  better  than  the  takings  in  any  previous  year  for  a  similar 
period. 

Tanis. — An  agreement  has  been  entered  into  between 
the  Director  of  Public  Works  and  the  President  of  the  Tunisian 
Tramways  Co..  whereby  the  latter  :3  empowered  to  construct  an 
electric  railway  from  Tnnis  to  Hammam-Lif,  via  Djobel-Djelloud, 
Megrine,  Radds  and  St.  Q-tirmain, — Board  of  Trad^  Journal. 


U.S.  4. — The  City  Council  of  Chicago  has  asked  for  bids 
on  the  construction  of  asvstem  of  comprehensive  passenger  railway 
subways.  The  Board  of  Harbour  and  Subway  Commissioners  has 
estimated  the  cost  at  about  $130,000,000.  According  to  the  present 
plan,  bids  are  to  be  received  until  January  5th,  1914,  and  then 
opened  publicly.  The  comprehensive  plan  of  subway  construction, 
the  Arnold  plan  of  limited  subway  construction,  and  possibly 
others,  will  probably  be  submitted  to  the  voters  at  the  election  in 
April,  so  that  they  may  indicate  their  preference. — Electrical 
World. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Austria. — According  to  the  Vienna  EleJcirotechniker,  the 
negotiations  for  the  organising  of  a  great  telephone-building 
programme  against  yearly  annual  payments  by  the  Government 
(alluded  to  in  our  last  issue),  have  made  further  progress  lately, 
but  the  definitive  settlement  cannot  be  exactly  foretold.  Action 
in  this  matter  started  with  the  Siemens-Schuckert  Werke,  the  firm 
of  Felten  und  Guilleaume  and  the  collective  telephone  and  cable 
firms.  Altogether,  within  three  years,  telephone  installations  to 
an  amount  of  £2,500,000  will  be  carried  out,  while  the  doubling  of 
this  amount  is  in  prospect.  The  manufacturers  will  hand  over 
their  claims  on  the  State  in  their  entirety  to  their  bank  connec- 
tions, and  the  latter  will  make  advances  to  the  manufacturers  on 
the  strength  of  the  yearly  payments  the  Government  will  make. 
Under  certain  circumstances  the  bankf  may  convert  their  claims 
on  the  State  into  the  form  of  securities,  the  issue  of  which,  however, 
cannot  take  place  in  the  near  future,  owing  to  the  unfavourable 
condition  of  the  investment  market.  . 

Germany. — The  four  German  telegraph  bureaus — 
Louis  Hirsoh's  Telegraphisches  Bureau,  Herold's  Depeschen  Bureau 
Gesellschaft  m.b.H.,  PresEcentrale  Gesellschaft  m.b.H.,  and  the 
Deutsche  Telegraph  Gesellschaft  m.b.H.  have  amalgamated,  and 
become  the  Telegraphen  Union.  The  object  of  the  amalgamation 
is  stated  to  be  to  extend  and  improve  the  International  news  service 
by  the  unification  of  the  sources  of  news  and  of  the  numerous  staffs 
of  collaborators.  The  well-known  German  statesman,  Von  Pod- 
brelski,  is  the  president  of  the  combined  concern. — Telegraphen 
und  Fernsprech  Technik. 

An  underground  telephone  line  has  recently  been  completed 
between  Berlin  and  Magdeburg.  One  is  also  being  laid  between 
the  German  capital  and  Hamburg. 

Lon^-Ran^e   Wireless. — A  message  sent  from   Port 

Darwin,  in  Northern  Australia,  has  been  received  and  read  dis- 
tinctly at  Lake  Huron,  Canada.  The  total  distance  is  9,000  miles, 
of  which  3,000  are  over  land.  No  doubt  this  feat  was  merely  a 
freak,  caused  by  some  unusually  favourable  condition  of  the 
atmosphere. 

U.S. 4.   High-Frequency   Patents.— Judge    Rellstab, 

on  November  17th,  issued  an  order  enjoining  the  Marconi  Wireless 
Telegraph  Co.  of  America  against  lurther  infringement  of  the 
Fessenden  high-frequency  patents,  but  permitting  the  company  to 
deliver  apparatus  to  the  United  States  Navy  on  giving  suitable 
bonds,  pending  an'appeal  from  the  injunction.  The  Fessenden 
patents  are  owned  by  the  National  Electric  Signalling  Co. — Elec- 
trical World. 

Russia. — The  steamship  company,  "  Aktiebolaget  Bore," 
of  Abo,  is  contemplating  the  installation  of  wireless  telegraphy 
on  its  vessels  plying  between  Abo  and  Stockholm. — Board  of  Trade 

Journal. 

Hull. — The  Finance  Committee  has  adopted  the  report 
of  the  Telephone  Committee,  recommending  the  acceptance  of  the 
Postmaster-General's  offer  to  sell  the  plant  of  the  National  Tele- 
phone Co.  to  the  Corporation  for  £192,423. 

Wireless    in    Fishin;^. — Wireless  apparatus  has  been 

installed  on  several  vessels  engaged  in  fishing  on  the  Dogeer  Bank, 
and  is  expected  to  prove  of  great  service  in  guiding  outward-bound 
vessels  to  the  fleet,  besides  supplying  the  admiral  of  the  fleet  with 
information  as  to  the  state  of  the  London  market. 

Dublin. — The  hearing  began  in  the  Nisi  Prius  Court, 

Dublin,  on  Friday  last,  of  an  action  by  the  Dublin  County  Council 
claiming  p,  declaration  that  the  Postmaster- General  is  bound  to 
carry  out  an  agreement  entered  into  with  the  Council  by  the 
National  Telephone  Co.  to  supply  telephone  connections  and 
apparatus  to  the  offices  of  the  Secretary  of  the  Council,  the 
County  surveyor  and  the  solicitor  to  the  CounclL 

Postal  Servants.-^In  spite  of  the  concessions  granted 
by  the  Postmaster-General,  dissatisfaction  is  expressed  by  certain 
sections  of  the  staff,  and  the  possibility  of  a  strike  is  being  seri- 
ously considered.  A  conference  of  employes  is  to  be  held  at 
Leicefeter  to-morrow.  — 

Swansea. — The  Post  Office  Department  proposes  to 
construct  a  new  central  exchange,  to  complete  the  installation  of 
underground  cables,  and  to  extend  the  latter  to  Llanelly,  Neath, 
Port  Talbot  and  Cardiff,  at  a  cost  of  about  £150,000. 
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CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Accrin(2;ton. — A  new  set  of  automatic  signals  for  use  on 

the  Oswaldtwiatle  tram  section  is  to  be  purchated. 

The  Electrical  Engineer  has  been  instructed  to  obtain  provisional 
tenders  for  additional  gas  plant. 

Argentina. —  December  jiotb.  The  Municipality  of  La 
Paz,  Entre  Rioe,  is  calling  for  tenders  for  installing  electric  light 
in  that  city.  Specifications  from  the  Municipality. — lieriew  of  the 
lliirr  Plate. 

Ashton-under-Lyne. — December  lOth.  Motor  for 
circular  saw,  and  two  prePs-button  electric  paspenger  lifts  for  the 
workhouse.  Chamber  Hills.  Specifications,  kg.  (£2  28.),  from  G.  II. 
Partington,  Clerk  to  B.  of  G.,  Poor  Law  Offices,  Stamford  Street. 

Australia.— Sydney    (New   South   Wales).— March 

18th,  1914. — For  the  Postmaster-General.  Seven  automatic  switch- 
boards.    Schedule  No.  179.     See  "  Official  Notices  "  to-day. 

December  .Slet.— For  the  P.M.G.  Insulators.  See  "Official 
Notices"  October  31st. 

Melbourne. — March  18tb,  1914.  For  the  Postmaster-Gtneral. 
Seven  automatic  switchboards.  Schedule  No.  179.  See  "  Official 
Notices"  November  2sth. 

Victorian  Railways  Department. — January  28th,  1914.  One 
three- phase  alternator  ka. — Tender.^. 

December  22nd.  Melbourne  Suburban  Railways.  (1)  Track  feed 
boxes,  including  signal  transformers,  switchgear  and  accessories. 
(2)  Track  resistances.  (3>  Impedance  bonds.  (4)  Track  relajs  and 
relay  boxes.     See  "Official  Notices"  November  7th. 

December  22nd.  Melbourne  Suburban  Railways.  Copper  track 
bonds  and  accessories.     See  "Official  Notices"  November  28th. 

Brisbane.  —  January  7th,  1914.  Switchboards,  parts  and 
accessories.  Schedule  No.  274.  Telephone  instruments,  .Vc.  Stores 
Schedule  No.  275.  Measuring  instruments,  &c.  Stores  Schedule 
No.  277.  Telegraph  instruments,  &c.  Stores  Schedule  No.  276. 
Protectors,  parts,  &3.  Stores  Schedule  No.  278,  See  "  Official 
Notices  "  to-day. 

Belgium. — December  16th.  The  municipal  authorities 
of  Schaerbeek  are  inviting  tenders  for  the  supply  of  the  electricity 
meters  required  in  connection  with  the  electricity  supply  under- 
taking. Copies  of  the  specification  can  be  obtained  for  .'id.  from 
the  Caisse  Communale,  ;^0,  Rue  de  la  Ruche,  Schaerbeek,  Brussels, 
while  particulars  can  be  secured  from  the  Service  de  rLlectricile, 
at  the  same  address. 

December  20th. — The  Belgian  Post  and  Telegraph  Aul.icrities  in 
Brussels  (La  Salle  de  la  Madeleine)  are  'inviting  tende  i  for  the 
supply  and  laying  of  a  quantity  of  telephone  cables  in  t_^  '-xusfels 
district. 

Bohemia. — Tkubau. — December  15th.     Supply  of  two 

electric  running  cranes,  25  and  3  tons  lifting  capacity  respectively, 
for  the  boiler  smithy  at  the  railway  works,  Tiiiban.  Part'culars 
of  the  Abteilung  IV/4,  Fachabteilung  fiir  Zugforderungs  und 
Werkstattendienst,  3,  Schwarzenberg  Platz,  Vienna  I  (encloBing 
1  krone). 

Bradford. — December  19th.  Corporat'on.  One  turbo- 
generator, about  5,000  KW.  ;  storage  batteries,  boosters  and  switch 
and  regulating  gear  ;  two  1,500-KW.  rotary  converters,  trans- 
formers and  switchgear.     See  "Official  Notices"  November  28th. 

Caoada. — Yorkton  (Sask.). — December  22nd.  Tenders 
marked  "Tenders  for  Diesel  Electric  Machinery  "  to  be  addressed 
to  T.  F.  Acheson,  Secretary -Treasurer,  Town  of  Yorkton,  for  one 
500b  h.p.  combined  unit.  Specifications.  &c.,  from  M.  M.  Inglis, 
electrical  engineer,  Yorkton. —  Ca7iadia7i  Etigineer. 

According  to  an  announcement  in  the  Canadian  Engineer,  the 
Bowness  Improvement  Co.,  202,  Eighth  Avenue  West,  Calgary, 
Alta.,  is  inviting  tenders,  until  December  31st,  for  a  200- kw. 
traction  motor  generator,  a  four-panel  switchboard,  a  250-k.v.a. 
generator,  and  a  vertical  single-acting  multi-cylinder  gas  engine. 
Specifications  from  Mr.  T.  L.  TurnbuU,  consulting  engineer  at  the 
above  address.  The  date  for  sending  in  tenders  for  transformitg 
machinery  "to  convert  hydro-power  into  direct  current"  for  the 
street  railway,  is  extended  from  December  15th  to  February  l.")th. 

Colchester. — December  9th.  Electrical  sundries  for 
six  months  for  County  Asylum,  Severalls.  Mr.  R.  Overend,  Clerk, 
the  Asylum. 

DarweD. — Tenders  are  to  be  invited  for  the  supply  of 
wind  screens  on  tramcars. 

Edinburgli. — The  T.C.  Tramways  Committee  is  to  invite 
tenders  for  six  motor-' buses  to  run  on  the  south  side  route. 

France. — December  13th.  The  French  Post  and  Tele- 
graph authorities  in  Paris  (103,  Rue  de  Grenelle)  are  inviting 
tenders  for  the  supply  of  six  lota  of  telephone  exchange  switch- 
boards. 

The  Administration  des  Chemins  de  Fer  de  I'Etat  is  about  to 
purchase  : — Lot  5,  electrical  material  needed  for  the  local  lighting 
and  power  sub-station  at  the  Argenteuil-Triage  railway  station. 
Lot  6,  12  electric  travelling  lifts  for  the  erection  shop  at  Batignolles. 
Partionlarc,  43,  Rue  de  Rome,  Parie. 

Leijfh  (Lanes.) — December  19th.  Corporation.  Water- 
tube  bailer,  with  .mechanloal  stoker,  forcied  draueht  plant,  air 
heater,  fee.     See  "  Official  Noyces  '  to-day. 


London. —  L.C.C.  —  December  10th.  Installation,  2»;.'* 
lighting   pointi!,   at  Oceftn   Str'  -ary  School,   Mile   Eod, 

E.     See  "  Official  .N'otice*  "  .Vov- 

LC.C.  FiHK  Buk;ai>k  Committkk.— ioBtalUtion  of  the  electric 
light  in  the  Cherry  Garden  .Street  Fire  .Station  and  the  sapplj  of 
electric  charging  apparatus  for  inntallation  at  Clapham,  I>ol«rtch, 
Hackney,  HoUoway,  KemtingtOD,  Lee  Gieen,  and  .Stn«tham  fire 
stations. 

Decfmber   9th.     Ten  tons  cotton-cc     -  r  wire   for  the 

Tramways  Department.     Also  trolley  w  rficial  Notices  " 

to-day. 

December  2:srd.  St^am,  exhanitt,  condenser,  feed,  ice.,  nipinir. 
water  tanks,  ^c,  for  Greenwich  generating  station.  See  "Official 
Notices '"  today. 

RoYAf.  Mi.N  I. — December  loth.  PX)  tons  of  copper  in  iocota. 
See  "Official  .Notices"  to  day. 

SnoKEDiTf.H.— December  16th.  Corporation.  Bab-station  plant 
(transform  ng  and  converting  plant,  starting  and  contrbllin^r 
apparatus).     See  "Official  Notices"  Novfmber  I'lst. 

G.P.O. — .Tanuary  .">»h.  Telephone  silence  cabinet^,  for  the 
P.M.G.     See  "Official  Notices"  November  21st. 

.Manchester. — December  r.Jth.  Corj^oration.  ifotor- 
convertf-rs  or  rotary  converters  and  static  transformers  a*  folloir  : — 
Four  1, 000/1, 250-KW.  sets  ;  one  I  000-KW.  set  :  andtwoG''  '•'•0-KW. 
sets.     See  "Official  Notices  '  to-day. 

Xew    Zealand. —  February    19th.      The   Christchnrch 

city  Council  invites  tenders  for  (\)  underground  and  aerial  cables  ; 
(2)  testing  instruments  ;  (3)  undergrcund  trough ing  and  covering  ; 
(4)  transformers  ;  (5)  meters  and  demand  indicators  ;  (»".)  marline, 
tape  and  rubber  mat^  ;  (7)  enamelled  iron  tablets  ;  (8)  insalatora  ; 
(!»)  service  fuse  boxes.  .Soecifications  lOs.  each,  or  £3  for  complete 
get  of  nine. — Xeio  /eaiand  Sli'pp'inij  and  f'nmmerre, 

Christchurch.— December  2-lih.  Cable,  testing  ingtrum^nt^. 
transformers,  meters,  inculators.  kc,  for  the  City  Council.  High 
Commissioner  for  New  Zealand  in  London. 

Portugal. — December  I2Lh.     The  municipal  authorities 

of  Serpa  are  inciting  tenders  for  the  establishment  of  a  central 
station  for  the  supply  of  ehctrical  energy  for  public  and  private 
lighting  and  power  purposes  in  the  town. 

Ranisbottoni. — The  U.D.C.  has  decided,  in  connection 

with  the  railless  trolley  system,  to  purchase  two  new  car?,  in 
which  many  improvements  will  be  embodied. 

South  Shield's. — December  13th.  Corporation.  Two 
water-tube  boilers,  with  nifuntings  and  fittings,  Jcc.  :  one 
economiser.     See  "  Official  Notices"  November  2stb. 

Spain. —  December  loth.  Tenders  are  beino^  invited  by 
the  municipal  authorities  of  Belmtz  for  the  establishment  of  a 
central  station  in  the  town  capable  of  suppljing  cunent  for  2.0CO 
10-c  p.  metal  filament  lamps. 

Stockton. — December  22nd,  Construction  of  Stockton 
to  Billingham  Beck  Branch  Rhilwsy  (about  three  miles  in  lergth). 
for  the  N.E.  Railway  Co.  Mr.  C.  F.  Bengougb,  Company'^ 
Engineer,  York. 

SAveden.— Stockholm. — Five  sluice  crates  for  tube  inlet. 
also  accessories.  Weight  of  gatts,  about  85  tons.  For  Porjns 
Power  Station. 

Waketield  (Vorhs.).— December  5th.  Twelve  months' 
supply  of  stores,  for  Yorkshire  (West  Riding)  Electric  Tramways 
Co.,  Ltd. 

\'iolverhani|)tor.— December  I6th,  Supply  and  laj ing 
of  cables,  re-wiring  lamp  standards.  \:c..  Heath  Town  Workhous*-. 
for  the  B.  of  (J.     Mr.  F.  Harrison,  Clerk. 

Worksop.— December M  5th.  Electric  light  installation 
(123  lamps)  for  the  B.  of  ,G.  Mr.  J.  S.  Whall.  Clerk.  66.  Br dge 
Street. 

York. — Electricity  and  Tramways  Committee.  Tenders 
for  the  tiucks,  car  bodies,  and  gear  for  four  trailers. 

December  22nd. — Corporation.  Stores  for  electricity  and  tram- 
ways department.     See  "  Official  Notices  "  to-day. 


CLOSED. 

Accrin«;ton.—  The  Electricity  Committee  has  recom- 
mended the  acceptance  of  a  tender  by  Leyland  Motors,  Ltd.,  for  a 
30H.P.  motor  tower  wagon  costing  £610. 

Bacnp. — The  Electricity  and  Tramways  Committee  has 
ordered  12  ^three-ampere  meters  from  the  B.I.  and  Helsbv 
Cables,  Ltd. 

Bedford. — The  B.C.  Electricity  Committee  recently  in- 
vited tenders  for  (1)  mixed  pressure  turbine,  alternator,  exciter, 
air  filter  and  condensing  plant  ;  (2)  water-tube  boiler,  mechanical 
stoker  and  coal-handline  plant.  Twenty  tenders  had  been  received 
for  N'l.  1,  and  two  for  No.  2.  These  had  been  referred  to  a  sub- 
Committee. 

Bf ihill-OD-Jea.— The  T.C.  las  accepted  the  tender  of 

Messrs.  IVtit  &  Co.  for  ,'^0  tons  of  Kent  con!,   at  19s.  per  ton,  for 
the  eleotricity  works. 
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Anstralia.  —  Co>lmonwealth.  —  P.M.Cr.'s  Depart- 
ment : — 

30  relay  keys,  jf56S.— Maritime  WlrelesB  Co. 

The  following  contracts  have  been   accepted   by   the  Common- 
wealth : — 
Melbourne. — 

30  cable  dietrlbutini;  boxes,  Ave  pairs,  S\2  :  60  clitto,  10  pairs,  £81 ;  60  ditto, 

31   pairs.  JE86  ;  25  ditto,  53    pairs,    £il.—  Vf.  T.  Henley's    Telegraph 

Worns  Co.,  Ltd. 
60  mil^B  tinned  rubber-inpu'ated  ootton-oovered  and  braided  copper  wire, 

JB173;  60  nii'es  ditto,  £177:    ISO  miles  twistedpair,  tinned  annealed 

copper,    vulr>ani9Pd    rubber-insulated,    taped  and  braided,    £3,C62, — 

Armordnot  Manufadurir  g  Co  ,  Ltd- 
QO.roO  B'noii.    Leo'anrbi,  £1i^  —Lawrence  &  Hanson  Ii^lectrical  Co..  Ltd. 
SOO  Btpel  battery  brusbee.  £8):  7£0  oopperx,  J31 ;  10,000  zincs,  Meidioger, 

£307   800  Binoi.for  gravity  cells,  £578.— I.K.,  O.P.  and  Telegraph  Works 

Co.,  Ltd. 
1,100  O.I.  Bnsptnded  ttraad  olamps,  £111.— Western  Eleatrlo  Oo.  (Ans.), 

Lid. 

STDNET. — 
13  miles  switchboard   cable,  £80   per  mile.— W.  T.  Henley's   Telegraph 

wrrks  Co.,  Ltd. 
4  miles   twitrhboard  c»b'e,  £134  per  mile.— B.I.  &  Helsby  Cable",  Ltd. 
3  miles  switchboard  cable,   31  conductors.   £42  lOs    per  mile;  14  miles 
ditto,  104  conduotors,  £334  per  mile.— Australian  Metal  Co. 

— Australasian  Record. 

MPBsra.  Pope's  Electric  Lamp  Co.,  Ltd.,  have  received  a  further 
contract  from  the  Melbourne  City  Council  for  33,S00  lampi. 

N.S.W.— P.M.G.'s  Department  :— 

440  lo'lge  arrestei-a.  173.  6d  each  — E.  H  Kirkby. 

Telephone  material. — J.  Bartram  &  Son  Pty.,  Ltd. 

15  miles  p<>p.»i-.insu'ated,  load-covered  cable.  416  pairs,  12J  lb.,  conductors 

not  nerved,  £1,100  oer  mile  :  15  mile'<  ditto,  !6  pairs,  conductors  served, 

£166  per  mile.— B.I.  and  Helsby  Cables,  Ltd. 

— Tenders. 

The  Cock's  Pioneer  Sluicingr  Co.,  Eldorado,  Vic,  has  placed  an 
order  with  the  Australian  Metal  Co,  for  the  supply  of  a  complete 
power  honpe  fqnipmcnt. —  Tenders. 

The  Avstralian  M>nivg  Standard  for  October  23rd  says  :  — 
"When  in  London  at  the  beginningr  of  the  year,  Mr.  Scaddan, 
Premier  of  Wt^stern  Anstralia,  arrangred  for  a  power  house  and 
plant  for  the  Perth  trams  and  lijrhtinp,  and  for  the  electrification 
of  some  of  the  railway  spctions.  Four  contracts  have  been  let  for 
a  totnl  of  £188..^21  with  Bahcook  &  Wilcox,  Willans  &  Robinpon 
and  the  Briti-^li  Westing-house  Co.,  and  tenders  h-ive  b  en  called  in 
London  for  three  others,  estimated  at  about  £85.000.  All  works 
are  to  be  completed  by  June,  1914.  Last  week  an  agreement  was 
sieneH  by  the  Premier  and  the  Mayor  of  Perth  respectinpr  the 
lierhtingr  of  the  city.  The  engfineer-in -chief,  Mr  Thomson,  now  in 
Eneland.  is  rrpirtine  on  the  railways  electrifiiiation  scheme." 

Shire  of  Nunawadtng — Ainm-nium  onble,  £1,420,  B.I.  and 
Helsby  Cables,  Ltd. — Auxtralian  Mining  Standard. 

Bolton. —  The  Corporation  has  accepted  the   following 

tenders  in  connection   with  the   new  generating  station  at  Back* 

o'-th'-Bank : — 

Ejection  of  htairoases  and  ladders.- Messm.  Grimshaw  &  Peeri, 
Iron  fences.— Bolton  Moor  Foundry  Co.,  Ltd. 

Bnry. — Electrical  blowing  apparatus  for  the  Bank  Street 
Chapel  organ,  Mr.  Clarence  A.  Cass,  Bnry. 

Canada. — Winnipeg. — Contract  has  been  awarded  the 

Inperial  Wire  and  Cible  Cj  for  5,500  ft.  of  2,200- volt,  three-core, 
pap-^r-insuated,  lead-covered  cable. 

HANLEi,  Sapk  — A  contract  has  been  awarded  to  the  British 
Canadian  Engineer  and  Supply  Co.  for  a  producer  gas  electric  plant. 
—  Canadian  Electrical  News. 

HAMiLT0>f  Ont. — The  contract  has  been  awarded  the  Hamilton 
Standard  TJidergmund  Cable  Co.  for  the  cable  on  the  hydro  system, 
at  a  cost  of  $-T3,fi75 

Toronto  O.nt  — The  AMtibi  Pu^p  and  Paper  Co.  has  placed  an 
order  wi  h  the  Canadian  Allis  Chalmers  Co.,  Ltd  .  for  a  number  of 
bitrh-lift  tiir'>ine  pumps  and  centrifugal  pump^  all  driven  by 
Ciuadian  Gt^neral  Electric  motorn. —  Gmadian    Engineer. 

Messrs.  Sienens  Bros.  Dynamo  Works,  Ltd.,  have  received  a 
contract  for  mariue  traction  type  tantalum  lamps  from  the 
Canadian  Northern  Rail«ray  system,  for  use  on  their  Atlantic 
Steamship  service  vessels. 

I>arif«iird. — The  following  tenders  have  been  provision- 
ally accepted  by  the  U.D  C.  for  new  plant : — 

Baboock  a  Wilcox,  Ltd.,  water-tube  boilers,  steel  chimney,  foundations, 

piping  and  accpssories,  £4  845. 
Johoson  &   Phillip-".   Ltd.,  rotary  converters,  switchboard,  cabling  and 

acces'ories,  £4,321. 
B.I.  and  Heleby  Cables,  Ltd.,  £550  (estimated). 

Darwen. — The  Council  has  accepted  the  tender  of  Messrs. 
H.  Baldwin  &  Co.  for  the  supply  of  coal  to  the  electricity  works. 

Eccles  — The  T.C.  has  accepted  the  tender  of  the  British 
Westinghous''  Electric  and  Manufacturing  Co.,  Ltd.,  to  supply  con- 
sum  ers'  electricity  meters  for  1 2  months. 

LiTerpool. — The  City  Council  has  accepted  the  tenders 
of  W.  A.  Stevens,  Ltd.,  the  Brush  Electrical  Engineering  Co.,  Ltd., 
and  Straker  &  Squire,  Ltd.,  for  the  supply  of  two  mofcor-buses 
each. 

Grimsby. — The  Education  Committee  has  appointed 
Me?^rs  J.  D.  Beckett  &  Co.  as  the  electricians  for  districts  Nos.  1 
and  3  for  the  year  ending  December  Slst,  1914. 


The  Public  Lighting  Committee  has  recommended  the  following 
tenders  for  acceptance  to  the  Town  Council : — 

W.  Lucy  &  Co..  Ltd.— House  service  boxes,  £171;   fittings,  £49;  house 

fuse  bnxes,  £158. 
Oryseloo,  Ltd.-  Metal-fllsment  lamps,  75.  65,  50,  82  and  36  o.p.,  £46.    The 

same  firm  has  held  the  contr*ct  for  the  last  four  years.    Themajority 

of  the  lamps  used  will  be  of  65-c.p.  size. 
W.  Browne  &  Co.,  Grimsby.- Coal,  7b.  &d.  per  ton,  for  three  months. 

London. —  Shoreditch. — The  following  tenders  have 
been  received  for  the  supply  of  lead-covered  paper-insulated  cable 
for  house  services  for  six  monthi : — 

Siemens  Bros,  &  Co.,  Ltd.     (accepted) 

W.  T.  Glover  iS  Co 

WeB'ern  Electric  Co.,  Ltd. 

W.  T.  Henley's  Telegtaph  Works,  Ltd. 

Helbby  Cables,  Ltd 

Approximate  quantity,  three  miles,  0224 ;  two  miles,  035  ; 
one  mile,  095. 

L.C  C. — For  the  supply  of  electric  cables,  wires  and  flexible 
cords  (Schedule  No.  16),  for  12  months  from  .January  1st,  1914, 
the  following  have  been  accepted  by  the  Stores  and  Contracts 
Committee : — Connolly  Bros.,  Ltd.,  item  4  (a)  and  (t)  ;  W.  T. 
Henley's  Telegraph  Woiks,  Ltd.,  item  1  ;  Hooper's  Telegraph  and 
Inaia-Rubber  Works,  Ltd.,  items  2,  3,  fi,  7  and  8  ;  the  Liverpool 
Electric  Cable  Co.,  item  5. 

For  electrical  wiring  and  apparatus  (excluding  generating  plant) 
at  Maudsley  Hospital,  the  following  tenders  have  been  received  : — 
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Edmundson's  Electricity  Cor- 
poration, Ltd £1,706 

DonnesoD,  billem  &  Co.         . .  1,849 

Foote  &  Milne 2  049 

Strode  &  Co a, 117 
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Tyler  &  Freeman  (accepted)  £1.485 

G.  K,  Tfty;0i  &  Co 1,500 

H,  J.  Cash  &  Co 1,599 

Drake  &  Gorham          . .         . .  1,640 

Tredegar  &  Co 1,640 

T.  Clarke  &  Co 1,704 

The  Highways  Committee  recommends  the  acceptance  of  the 
tender  of  Rowley  Bros,  for  the  erection  of  the  completion  of  Abbey 
Wood  car  shed,  at  £16,981. 

The  following  tenders  have  been  received  for  the  supply  of — 
(a)  of  1  ton  of  T.C.C.  copper  wire,  229  in.  diam.,  and  (b)  li  tons  of 
D.C.C.  copper  wire,  229  in.  X  "229  in.,  in  connection  with  windiag- 
car  field  coils  :  — 

Siemens  Bros.  &  Co 

B.I.  &  Helsby  Cables    .     (accepted) 
MialaiiO  h^itcno  Wire  Co.,  Ltd 
London  Electric  Wire  Co.  &  Smiths  .. 
I.B.,  G.P.  and  Tel.  Works 

Johnson  &  fhiliipH  

Henley's  TeU  graph  Works  Co. 

General  h.lectno  Co 

CalieLder's  Cable  and  Con.  Co. 
Western  Electric  Co 

I  uton. — The  following  tenders  have  been  accepted  by 
the  T.O.  for  the  Electricity  Department : — 

B.  Green  &  Son,  Ltd.,  economiser  and  damper,  £837. 

Btnrtevant  Engineering  Co.,  Ltd.,  air  filter  for  lurbines,  £245. 

W.  H.  Bowater,  Ltd.,  annual  supply  of  Ibstock  coal,  13s.  9d.  per  ton, 

Maidenbead. — The  T.C.  has  accepted  the  tender  of  the 

Diesel  Engine  Co.,  Ltd.,  for  a  pump  for  the  Electricity  Works,  at  £29. 

Plymouth. — The  Electricity  and  Street  Lighting  Com- 
mittee held  a  special  meeting  on  Tuesday,  at  which  11  tenders 
were  received  for  switchboard  panels  in  connection  with  the 
electricity  works  extension.  The  lowest  tender,  that  of  Messrs. 
Johnson  &  Phillips,  Ltd.,  at  £581,  was  conditionally  accepted. 

Salford. — The  T.C.  has  accepted  the  tender  of  the 
Tudor  Accumulator  Co.,  Ltd.,  for  welding  about  600  tramway  rail 
joints,  at  SOs.  per  joint. 

Southampton. — The  T.C.  is  to  purchase  from  Pirelli, 
Ltd.,  the  necessary  quantity  of  cable  required  to  supply  the  firm's 
works  with  energy.  The  approximate  length  required  will  be 
600  yards,  for  which  Messrs.  Pirelli  quoted  £1,203  per  mile  for 
1-in.  cable,  and  £659  per  mile  for  i-in.  cable. 

Warriog^ton. — The  Electricity  and  Tramways  Com- 
mittee has  accepted  the  following  tenders  for  extensions  at  the 
electricity  works  : — 

Boiler  plant.— Babcock  &  Wilcox,  Ltd..  £2.862. 
Turbo  alterpator  plant.— J.  Howden  &  Co.,  Ltd  ,  £5.843. 
Condenser  plant  — Worthingtnn  Fump  Co.,  I..td.,  £3.314. 
Economiser  plant. — Gocdbrand  &  Co.,  Ltd.,  £203. 


THE    ELECTRICAL    ENGINEERS 
OjONDON    DIVISION). 


Commanding  Oflaoer— Likut.-Ool.  H.  M.  Leav. 
The  following  orders  have  been  issued  for  the  current  week  : — 

Monday,      December     8th.— "A"    Company.        Technical      instruction, 

7  p.m.  to  10  p.m. 
Tuesday,  December  9th.— "B"  Company.    Ditto. 
Wednesday,  December  10th.— Recruits  only.    Infantry  drill  and  technical 

in^f^uotion,  7  p.m.  to  10  p.m. 
Thursday,  December  Uth.— "  C  "  Company     Technical  instruction,  7  p.m. 

to  10  p.m. 
Friday,  December  12th.— "D"  Company.    Special  class  on  Crossley  engine, 

7  p.m.    Technical  instruction,  7.80  to  9.b0  p.m. 
Saturday,  December  18th.— Headquarters  will  be  opened  for  regimental 

business  only  from  10  a.m.  til!  13  noon. 

(Signed)        R.  Holt-Whjtb,  Capt.  R.B.,' Adjutant. 

For  OfBcer  oommbnding  L.E.E, 
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HIGH-SPEED    TURBINES    AT    MARYLEBONE. 


Throuciii  the  courtesy  of  Mr.  A.  IT.  Heabrook,  the  manager 
of  the  Marylebone  Council's  electrical  undertaking,  we  are 
able  to  illustrate  and  briefly  describe  the  new  high-speed 
turbine  plant  which 
has    recently    been 
brought  into  use  at 
the  Council's  gene- 
rating station. 

It  may  be  remem- 
bered that  this 
station  was  e(juipped 
throughout  in  the 
first  instance  with 
Parsons  direct-cur- 
rent turbo  -  generat- 
ing plant  which  was, 
in  fact,  amongst  the 
most  modern  and 
efficient  plant  avail- 
able at  that  time, 

A  comparison  be- 
tween these  8 -year 
old  machines  and 
the  small  and  highly 
efficient  turbo-alter- 
nators which  have 
been  installed,  shows 
the  unmistakable 
progress  which  the 
turbine  builder  has 
made  during  that 
period,  and  which  is 

no  less  noteworthy  than  that  shown  when  turbine  machinery 
first  supplanted  reciprocating  plant  on  a  commercial  scale. 

The  new  generating  plant  was  supplied  by  the  Maschinen- 


FiG.  1.— View  of  the  Steam  End.  3,000-4,200-kw.  Oeblikon  Turbine  Set. 


volts  i>n.s.sure  and  .'>o  cycles  ;  an  extensl-.n  of  the  main-shaft 
carries  the  exciter,  and  the  BetA  ran  at  a  speed 
of  0,000  u.i'.3i.,  each  giving  a  normal  ootpnt  of  3,000  KW^ 

and  OD  a  six-hoar 
rating.  4,000  KW. 
We  l>elieve  these  are 
the  first  a.oOO 
R.p.)t.  tarbine  seta 
of  this  size  to  be 
brought  into  ose 
in  this  coontrv,  and 
whatever  may  be 
the  advantages  of 
lower  speeds,  the 
low  first  cost,  small 
space  takf'u  op,  and 
high  efficiency  se- 
cured in  the  new 
Marylebone  plant, 
are  factors  which 
cannot  be  ignored 
in  connection  with 
the  general  cheap- 
ening of  electricity 
supply. 

The  new  sets  run 
on  1 90-lb.  steam 
pressure,  and  100" 
of  superheat,  and  al- 
though  greater 
pressure  and  snper- 
heat  were  desirable, 
the  steam  consumption  on  full  load  is  guaranteed  at  13*27  lb. 
per  KW.-hour,  and  appears  likely  in  practice  to  be  4  per  cent. 
better  ;  on  5  load  the  consumption  is  13* 7 3  lb. 


Fig.  2.— General  View  of  the  Maryleuone  Generating  Station,   showing   a  3,000-4,200-kw.    a.c.    TrRBiNE  Set  in  the 

Foreground  and  the  older  2,000-k\v.  d.c.  Turbine  Sets  behind. 


fabrik  Oerlikon,  and  consists  of  two  sets,  each  consisting 
of  a  pure  impulse  type  turbine  coupled  to  a  totally- 
enclosed  three-phase  alternator,  generating  current  at  G,G0O 


Fig.  2  shows  one  of  the  new  sets  in  the  foreground, 
with"  the  older  2,0(>0-kw.  turbine  units  behind,  and 
incidentally  gives  a  good  idea  of  the  small  space  occupied  by 
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the) new  plant  as  compared  with  the  old  ;  fig.  1  shows  the 
steam  end  and  governor  gear  of  the  same  set,  the  governing 
'being  electrically  controllable  from  the  switchboard. 
,  The  turbine  sets  are  being  erected  complete  with  Worth- 


FiG.  3.— Sectional  View,  Oeelikon  Impulse  Turbine. 


ington  condensing  plants,  each  including  a  surface  condenser 
of  10,500  sq.  ft.  cooling  area  to  deal  with  52,500  lb.  steam  per 
hour,  coupled  to  the  turbine  above  through  a  52-in.  diameter 


Our  illustration  shows  the  comparatively  small  size  of  this 
wet-air  plant  which  will  deal  with  f>,0()(i  kw.  The  new 
H.T.  switchgear,  supplied  by  Messrs.  Ferranti,  containing 
the  control  panels  for  the  new  machines  and  for  the  trunk 

feeders  to  Manchester 
Square  and  Rathbone 
Place  sub-stations,  and 
for  a  1,000-KW.  rotary 
converter  installed  in 
the  generating  station, 
has  been  erected  on  the 
main  switch-gallery  at 
one  end  of  the  direct- 
current  switchboard. 

Until  recently  the 
switchgear  at  this 
station  was  arranged 
on  two  galleries,  one 
across  each  end  of  the 
generating  station, 
which  was  originally 
illustrated  and  de- 
scribed in  the  Elec- 
trical Eeview,  Jan. 
18th,  1907  ;  in  view 
of  the  growing  output 
of  the  station,  it  was 
decided  to  rearrange 
and  modernise  the  control  of  the  plant,  and  with  this  object 
in  view  the  old  direct- current  panels  have  been  re-erected 
on  the  gallery  shown  in  fig.  5,  running  down  one  side  of 


L^ ...4...H-vffli  '      Piij      i  !j 


Fig.  4.— Section  of  Oerlikon  3,000-4,200-kw.  3,000-r  p.m.  Alternator,  &c. 


gate  valve ;  a  2  2 -in.  motor-driven  centrifugal  circulating 
pump  and  electrically-driven  three-throw  air-pump.  The 
first  of  the  new  turbines  has  been  temporarily  coupled  to 
two  old  condensers  which  served  four  500-KW.  turbine  sets, 
and  due  to  the 
small  steam  con- 
sumption of  the 
new  plant,  the 
latter  has  carried 
3,800  KW.  under 
these  conditions. 

Both  the  ma- 
chines are  ar- 
ranged for  forced 
ventilation,  and 
the  air  is  supplied 
from  a  SturliC- 
vant  wet-air  filter 
plant,  situated 
outside  the  engine 
room  and  shown 
in  fig.  7  ;  the  air 
is  passed  into  the 
cable  race  under 
the  engine  room 
— which  it  inci- 
dentally ventilates 
—  then  through 
ducts  to  the  alter- 
nators, being  dis- 
chDTged  into  the 
engine  room. 


the  engine-room.  This  work  was  carried  out  between  June 
and  September  last,  and  as  now  erected  the  field  control 
of  the  machines  with  the  necessary  machine  and  pilot  instru- 
ments are  gathered  together  on  the  centre  panels,  with  the 


Fig.  5.— New  Switch  Gallery,  Marylebone  Generating  Station  ;  New  H.T.  Switchgear 

ON  THE  Left. 
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positive  panels  on  the  rij^ht,  and  the  ne^^ative  panels  on  the 
left,  the  new  ii.T.  control  panels  bein^^  on  the  extreme  left. 

The  whole  of  the  field  rheostats  for  the  direct-current 
plant  are  installed  in  a  centre  chamber  immediately  behind 
the  controlling  panels  ;  the  feeder  fuses  which  were  originally 
under  the  switch  galleries,  are  now  fixed  to  brickwork 
partitions  several  feet  behind  their  respective  panels,  while 
the  H.T.  oil  switches  and  bus-bars  are  enclosed  in  brick 
cubicles,  also  some 
distance  behind  the 
control  oanels,  to 
which  they  are  con- 
nected by  mechanical 
control. 

Three  h.t.  trunk 
cables,  supplied  by 
the  B.I.  and  Helsby 
Co.,  run  to  the  Man- 
chester Square  sub- 
station, terminating 
in  a  special  selector 
panel,  which  enables 
either  of  them  to 
supply  locally  through 
two  1,000-KW.  rotary 
converters,  or  to  be 
connected  to  two 
further  feeders  which 
run  to  the  Rathbone 
Place  sub-station, 
where  also  a  1,000- 
KW.  rotary  has  been  in- 
stalled for  the  supply 
of  the  local  network. 

These  rotaries  are 
identical  with  that  installed  in  the  generating  station  and  illus- 
trated in  fig,  6,  and  were  supplied  by  the  Westinghouse  Co. 

Each  of  them  is  provided  with  the  Rosenberg  self -syn- 
chronising apparatus  and  an  alternating-current  booster,  the 
latter,  on  account  of  the  wide  variation  in  pressure,  between 


Fig.  6. — 1,000-KW.  Westinghouse  Self-Synchkonising  Rotaby,  Mabylebone. 


load  with  the  old  plant — amounts  to  more  than  the  capital, 
charges  on  the  new  plant,  so  that  the  department  obtains  the 
use  of  0,000  to  8,000  kw.  additional  plant  c;  -   -  ■■    ■  -  - 

It  may  1^  mentioned  that  various   im, 
been  effected  in  the  lx)iler  house,  where  originally  each  pair 
of  Babcock  boilers  was  provided  with  an  independently-fired 
superheater. 

In  view  of  the  additional  space  set  at  liberty,  and  the 

saving  in  nmning 
and  maintenance 
a^t,  the  independent 
superheaters  with 
their  machine 
stokers  have  given 
place  to  integral 
superheaters  in  each 
boiler,  with,  how- 
ever, a  mollification 
in  design,  which  pro- 
vides for  a  connec- 
tion to  and  from  the 
superheater  of  the 
same  size  as  the 
boiler  stop  valve, 
and  a  butterfly  valve, 
by  means  of  which 
the  proportions  of 
superheated  and 
saturated  steam  pass- 
ing to  the  top  valve 
(•an  be  varied  at  will. 
The  arrangement  is 
found  to  give  ex- 
cellent control  of 
the  superheat. 
The  Marylebone  boiler  plant  operates  under  induced 
draught,  and  as  the  boilers  are  not  working  at  their  full 
power,  it  will  be  possible  by  increasing  the  fan  draught  to 
obtain  from  20  to  25  per  cent,  additional  steam  from  them. 
This  steam  reserve  and  the  low  average  steam  consumption 
and  compactness  of  modern  turbine  plant   which  may  be 


Fig.  7. — Sturtevant  Wet  Air  Filter. 

490  and  560  volts,  required  for  the  direct-current  distribution. 
M  We  understand  that  the  capital  cost  of  the  new  h.t. 
scheme  amounted  to  £42,000,  and  that,  after  allowing 
10  per  cent,  per  annum  on  this  expenditure,  direct  current 
can  be  delivered  to  the  sub-stations  at  about  'Sd.  per  kw.- 
hour,  at  a  20  per  cent,  load  factor.  In  effect,  the  saving 
arising  from  decreased  steam  consumption — the  new  plant 
requiring,  roughly,  1 3  lb.,  as  against  1 7  lb.  per  KW.-hour  on  full 


Fig.  S. — New  Street  Lighting,  Marylebone. 

installed,  are  such  that  the  existing  generating  station  will 
probably  serve  the  Council's  purpose  for  some  years  to  come, 
despite  the  noteworthy  increase  in  the  sales  of  energy  which 
is  taking  place  in  the  area,  and  which,  it  is  satisfactory  to 
note,  shows  no  signs  of  abatement. 

Sheet  Lighting. — An  interesting  departure  in  street  light- 
ing has  been  made  at  the  new  Baker  Street  Circus,  by  Baker 
Street  Station,  where  four  5-lamp  columns  on  the  American 
ornamental  street  lighting  sysLem  have  been  erected,  each 
containing  a  total  of  600  watts,  made  up  of  one  200  and 
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four  lOO-watt  lamps.  The  fittings,  tig.  S,  were  supplied  by 
Mr.  Haydn  Harrison  ;  the  columns  are  the  standard  Metro- 
politan Board  of  Works  type,  slightly  extended  ;  the  globes 
are  Alba  and  Superlux  and  the  lamps  Osram  and  Mazda.  On 
the  refuge  and  sidewalk  are  ;)-lamp  fittings,  400  watts  per  post. 

It  is  contended  that  this  method  of  street  lighting  gives 
a  most  pleasing  eflfect,  and  even  if  wasteful  in  current 
the  eflfect  is  of  more  importance  from  an  advertising  point  of 
view  than  a  correct  system  of  illumination,  which  may  possibly 
not  be  pleasing  in  appearance.  The  posts  previously  erected 
on  this  site  were  two-light  IGO-watt,  and  three-light  refuge- 
type  of  240-watt  capacity, for  which  £4  9s.  6d.  and  £6  1 4s.  6d. 
per  post  per  annum,  respectively,  were  charged. 

The  charge  for  the  new  600-watt  posts  is  £14,  and  for 
the  400-watt  posts  £10,  per  post  per  annum,  so  that  over 
three  times  the  light  is  being  given  for,  approximately,  twice 
the  money.  The  final  globes  are  not  yet  decided  upon  : 
when  this  is  done,  all  the  posts  w-ill  be  of  GOO-watt  capacity. 

In  conclusion,  we  are  indebted  to  Mr.  Seabrook  and  to  his 
station  engineer,  Mr.  Richardson,  for  their  assistance  in  con- 
nection with  the  above  article. 


MR.    JAMES    HOWDEN. 


As   briefly   stated   in   our  last  issue,  Mr.  James  Howden, 
chairman   of   the   firm   of   James   Howden   &   Co.,    Ltd., 
engineers  and   boilers   makers,  Glasgow,    passed   away   on 
November  21st,  in  his  82nd  year.     He  was  ill  for  only  a 
short   time,  having  been   at  business   quite   recently.     He 
underwent  an  operation,  and  there  were  signs  of  his  splendid 
constitution   enabling  him  to 
make    a  good    recovery   not- 
withstanding his  advanced  age. 
A  relapse    came   quite  unex- 
pectedly,  however,   to   which 
he  succumbed.      Mr.  Howden 
was     born     at      Prestonpans 
and  he  went  to  Glasgow  as  a 
youth,    beginning    his   career 
as  an  apprentice  in  1847  with 
Messrs.  James   Gray   &    Co., 
makers  of  factory  and  blowing 
engines.     Later,  after  a  brief 
period    in    the   offices    of    a 
Glasgow      civil      engineering 
firm,  he  took  an  appointment 
with     Mr.     Robt.     Griffiths, 
where  his  work  in  connection 
with  screw  propellers  laid  the 
foundation  for  his  subsequent 
chief     engineering     interest. 
He  began  business  on  his  own 
account  when  only   22  years 
of  age,  designing  rivet-making 
machinery,  in  which   depart- 
ment he  took  out  the  first  of 
a    series    of    patents     which 
ranged  over  the  whole  field  of 
engineering,     boiler  -  making 
and  kindred  subjects.   He  took 
his  first    contract  for  marine 
engines   in    1859,  putting  in 
compound  engines  and  water- 
tube  boilers  of  his  own  design, 
using  steam  at   100  lb.  pres- 
sure, a  very  decided  advance  in 
those  days  of    single-cylinder 
engines  using  steam    at  from 
20  to  25    lb.  pressure.     In   18G2  Mr.  Howden  purchased 
ground  in  Scotland  Street,  and  founded  the  firm  of  James 
Howden  &  Co.,  which  prospered,  necessitating  larger  works 
nine  years  later,  and  from  that  date  onward  he  constructed 
engines  and  boilers  for  many  leading  steamship  lines.  In  this 
connection  the  firm  built  up  a  world-wide  reputation,  but  it  is 
by  reason  of  his  system  of  hot-air  forced  draught  that  his 
name  is  best  known.     Early  in  1882  he  began  a  long  series 
of  experiments  which  eventuated  in  that  system. 

In  a   very   few  years  the  volume  of   business   made  it 
necessary  for  Mr.  Plowden  to  devote  all  his  energies  to  the 


The  late  Mr.  James  Howden. 


development  of  the  forced-draught  business,  and  to  dis- 
continue the  manufacture  of  marine  engines.  This  course 
was  fully  justified  by  the  results,  and  in  1898  the  business 
had  increased  to  such  an  extent  that  extension  was  again 
necessary,  and  more  land  was  acquired  in  the  same  street 
and  new  works  were  erected. 

In  1900  he  turned  his  attention  to  a  special  design lof 
high-speed  engine  of  the  forced  lubrication  type,  for 
driving  electric  generators.  This  engine  embodies  the 
accumulated  experience  of  his  earlier  years,  and  is  based  on 
practically  the  same  design  as  the  marine  engines  built  by 
him,  one  of  the  leading  features  being  the  method  of  con- 
veying the  steam  from  one  cylinder  to  another  without  using 
outside  pipes.  The  same  success  attended  the  production 
of  these  engines  as  had  characterised  his  activities  in  the 
marine  engineering  world,  large  numbers  of  this  type  of 
engine  in  single  units  up  to  2,000  h.p.  having  been  con- 
structed for  installations  at  home  and  abroad,  the  principal 
clients  being  municipalities,  colliery,  factory  and  mill- 
owners,  and  steamship  companies.  Shortly  thereafter  Mr. 
Howden  recognised  that  the  steam  turbine  for  electrical  pur- 
poses would  soon  take  the  principal  place  for  high  powers, 
and  would  afford  him  a  congenial  field  for  his  energies. 
He  therefore  commenced  the  manufacture  of  the  Howden- 
Zoelly  impulse  steam  turbine.  This  also  has  proved  a  great 
success,  the  company  having  supplied  a  large  number  to 
many  of  the  leading  city  corporations  and  other  power-users. 
It  is  interesting  to  record  that  the  company  are  at  this 
moment  completing  the  fourth  turbine  order  for  the  Corpora- 
tion of  Manchester,  the  capacity  of  the  unit  being 
30,000  H.p.  The  latest  development  of  Mr.  Howden's  Co. 
is  the  building  in  Govan  of  new  works  as  a  branch  establish- 
ment for  the  manufacture  of  a 
special  patented  type  of  com- 
bination sectional  water-tube 
boiler  designed  to  embody  the 
benefits  of  the  cylindrical 
boiler  with  the  good  points  of 
the  water-tube  boiler,  but  with- 
out any  of  the  disadvantages  of 
the  latter.  These  boilers  have 
also  been  designed  to  permit  of 
the  Howden  system  of  hot-air 
forced  draught  being  employed 
in  a  convenient  form.  We  under- 
stand that  already  evidence  is 
abundant  that  the  boiler  will  be 
largely  adopted  both  for  marine 
and  land  installations,  many 
contracts  having  been 
obtained.  Mr.  Howden  had 
had  his  nephew,  Mr.  J.  Howden 
Hume,  associated  with  him  in 
the  active  management  of  the 
business  for  over  a  quarter  of  a 
century ;  during  the  latter  half 
of  the  time  he  was  managing 
partner,  becoming  managing 
director  on  the  formation 
of  the  company  in  1907.  Mr. 
Howden's  son,  Mr.  William  H. 
Howden,  has  also  been  a  director 
of  the  company  since  1907, 
taking  special  control  of  the 
high-speed  engine  and  turbine 
works.  Mr.  Howden  was  the 
last  survivor  of  the  original 
membership  of  the  Institution 
of  Engineers  and  Shipbuilders 
in  Scotland,  which  was  founded 
in  1857.  He  was  also  a  member  of  the  Institution  of  Civil 
Engineers,  and  a  member  of  the  Institution  of  Naval 
Architects.  He  contributed  to  the  Proceedings  many 
papers  on  important  engineering  and  shipbuilding  subjects. 
He  was  a  member  of  the  advisory  council  of  the 
International  Engineering  Congress  in  connection  with  the 
World's  Columbian  Exposition  held  in  Chicago  in  1893, 
and  he  received  a  remarkable  ovation  on  his  appearance  at 
that  Congress  to  read  his  paper  on  "  Forced  Combustion  in 
Steam  Boilers  "  at  the  request  of  his  friend  the  late  Admiral 
Melville,  Engineer  in-Chief  of  the  Uniteri  States  Navy. 
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FORTHCOMING    EVENTS. 


Faraday  House  Old  Students'  Association.— Friday,  December  fiih.  At 
7.30  p  in.    Ac  tioibjru  Ke^lauraut.     Auuualtm  king  concert, 

Institution  of  Meclianlcal  Engineers.- Friday,  December  .5th,  At  8  p.m. 
Ai  niori-y  s  UniB,  o.  »v  .  "  i  hMiimt  Hnwksley  "  Lecture  on  "  Water  a«  a 
Mccbaiiioal  Agent,"  by  Mr.  E.  B.  ElUngion. 

Junior  Institution  of  Engineers.- Friday.  December  .5th.  At  8  p.m.  At 
1  .Btiiuiioii  of  li^lectricai  iOnKineers.  Victoria  Embankment,  W.C.  PreBi- 
dential  Address,  by  Sir  Boverton  Redwood,  Bart. 

Manchester  Association  of  Engineers.— Friday,  December  5th.  At  Whit- 
worth  lusiitute,  Whiiwurin  l:'ttrk.    Conveisazione. 

Nortiiampton  Polyteclinic  Institute.— Friday.  December  6th.    At  7  30.    At 
the  liiHuiute,  at   Jubn  bireet,    f  .C.      Annual   Presentation  of  Prizes  and 
Ceriiflcatei  by  Mr.  «'.  8.  ''obb.  Chairman  of  the  L.C.C. 
Saturday,  December  6th.     Conversazione. 

alford  Teclinicai  and  Engineering  Association.— Ratorday,  December  fitf 
Visit  to  Salford  Electricity  Works.  At  7  p.m.  At  Royal  Technical  Ineti' 
tute.     Annual  Meeting. 

InsUtutlon"of  Post  Office  Electrical  Engineers.— Monday,  Decrober  8th. 
AtR  p  m.  At  insii  ution  if  Eleoirical  Migmeers,  Vi'toria  Embankment, 
W  C.  Paper  rn  "The  Eiinriioation  of  Waste  in  Telephone  Plant  and 
Operating,"  by  Mr.  B.  O.  Anson. 

Institution  of  Electrical  Engineers  (Students'  Section).  —  Monday, 
December  8th     At  7.  0.     At  Tiocaaero.    Annual  Dinner. 

Institute  of  Marine  Engineers.— Monday,  December  8th.  At  8  p.m.  Dis- 
cussion or  Fuel  i  esi. 

Institution  of  Mechanical  Engineers  Graduates'  Association^— Monday, 

December    Hih.      As    8    p  ru      Paper    on    "  tinipbuiiding,  and     Shipyard 
Practice,"  by  Mr,  W.  J.  Drummoiid. 

Institution     of    Electrical     Engineers    (Newcastle    Local    Section).— 

Monday,  Deoembe   8th.     At  7  aO  p.m.     At  Armstrong  College.    Dibcussion 
on  Dr.  Klingpnberg's  Address. 

Fridav.  December  12ch.     At  7  p.m.    At  Hugh   Bell  School,   Middles- 
brongh.    Discussion  on  Dr.  Klingenbarg'a  Address. 

Royal  Society  of  Arts.— Monday,  December  8th.  At  8  p  m.  At  John 
htreeip,  .\deiphi,  W.C.  Cantnr  Lecture  (Ilj,  on  "The  Measurement  of 
Stresses  in  Materials  and  Struotures." 

Deopmber  10th.    At  8  p  ai.     Paper  on  "  Applications  of  Electricity  to 
Agriculture  and  Life,"  by  Mr.  T.  Thome  Baker. 

Society  of  Engineers.— Monday,  December  8th.  At  7.30  p.m.  AttbeoflBces, 
J7,  Viotoria  Street,  8.W.    Annual  general  meeting. 

Institution  of  Electrical  Engineers  (Scottish  Local  Section).- Tuesday, 
Deoember  9ih.  A'.  8  pm.  Ac  Princes  btreet  Blaiion  Hotel,  Edinburgh, 
Discneslnn  on  Dr.  Kiingenb»rg's  Address. 

ThU'sday,  December  11th.     At  6  30  p  m.     At  the  Grosvet or,  Gordon 
Street,  Glasgow.    Tw -Ifih  Annual  Dinner. 

Institution  of  Electrical  Engineers  (Yorkshire  Local  Section).— Wednes- 
day, Daoemb-r  10  h  Ai  7  15  p. m  At,  k-hilosi  phii-ai  U»ll,  Leeds.  Pnper 
on  "  The  British  Standard  Specification  for  Uonsumers'  Eleotrio  Supply 
Metprs."     By  Mr.  8.  H.  Holden. 

Battl-Waltlahs'  Society.— Wedneiday,  December  10th.    Informal  Evening. 

Institution  of  Electrical  Engineers  (Birmingham  Section).— Wedn'sday, 
Jjectmber  It'th  At  7.30  At  Ibe  University,  tdmuna  Street.  Discussion 
on  "The  Raiing  of  Electric  Machinery,"  introduced  by  Mr.  A.  R. 
Everest, 

Association  of  Englneers-in-Charge.— Wednesday,  December  10th.  At 
8  p.m.  At  rtc.  Bride  1>  gtitute,  Bride  Lane,  E.O.  Paper  on  "Water 
Baisitig  and  Measuting,"  by  Mr.  W.  H.  Booth. 

Electro-Harmonic  Society.— Friday,  December  12th.  At  Holborn  Restau- 
rant, rimokiug  iJonoert. 

Greenock  Electrical  Society.— Friday,  December  12th.  At  7.45  p  m.  At 
Temperaiice  Institute,  Vv  est  Stewart  Street  Papers  on  "Primary 
Batteries,"  by  Mr.  A.  Bucklitboh  ;  "Secondary  Batteries,"  by  Mr.  H,  0, 
Roberts. 

Junior  Institution  of  Engineers.— Friday,  December  I2th.  At  8  p.m.  At 
bH,  Viodoria  street,  Papcsr  ou  •  Efficiency  of  Production, "  by  Mr.  H.  N. 
Munro. 

Saturday,  December  13th.    At  7  p.m.    Reception,  Dance  and  Whist 
Drive,  at  Caxton  Hall,  Westminster, 

Manchester  Association  of  Engineers.— Saturday,  December  I3th.  At 
Grand  Hotel,  Ayt.  ^un  Street.  Papur  on  •'  Commercial  Motor  Road  Traffic," 
by  Col.  R.  E,  Crompt'-n, 

North   of  England  Institute  of  Mining  and    Mechanical    Engineers,— 

Saturday,  ijeoember  IBtb,      At  2  p,m.      At  Newcastle-on-Tync.      Ueneral 
meeting. 


NOTES. 


Electric  Blastini;   on  the   Rand. — The  subject  of 

electric  blastinp  as  a  system  for  upe  in  the  Witwatersrard  pold 
mines  was  exhaustively  treated  iii  a  paper  read  at  the  monthly 
meetinp  of  the  Chemical,  Metallnrgical  and  Mining  Society  of 
South  Africa.  The  authors  of  the  paper  were  Messrs.  William 
Cullen,  Thotras  Donaldson  and  W.  Waters.  The  advantages 
claimed  for  electric  blasting  and  the  piobable  effects  of  the  system 
were  considered  in  detail  under  the  headings  : — Health  conditions, 
safety,  economy. 

Under  the  first  heading,  the  writers  point  out  that  electric 
blasting  will  remove  the  necessity  for  white  miners  and  natives  to 
rush  around  to  light  up  at  firing  time,  and  then  travel  through 
dust  and  fume-laden  drives,  stopes,  &c.  ;  as,  except  in  epecial 
circumstances,  no  charges  should  require  to  be  exploded  before  all 
workers  are  out  of  the  mine.  The  authors  state  that  it  must  be 
better  for  a  miner,  when  working  in  a  shaft  or  winze,  to  be  able  to 
explode  his  charges  from  a  place  of  safety  than  to  be  obliged  to 
light  up  each  individual  shot  and  then  either  climb  up  ropes  or 
ladders,  or  be  hauled  up  by  bucket  or  skip,  with  the  ever-present 
risk  that  some  mishap  may  occur  to  prevent  his  getting  safely 
away  before  any  explosions  occur. 


On  the  quention  of  economy,  which  fthe  antbora  tUttj  come* 
laet  in  importance,  and  should  aUo  be  conaidered  as  leact,  Snt 
considerations  mad»^  it  appear  that  blaating  with  electricity  woold 
prove  more  cohtly  than  with  safety  ftve.  When  "cuU  '  are  fi trd 
with  inntanfaneons  electric  detonators,  all  charare*  attain  tb#-ir 
maximnm  force  at  the  same  instant,  and  better  rccnlta  ar« 
contrt-quently  obtained,  and  the  extra  time  afforded  for  actoal  woik 
at  the  face  would  eni-nre  greater  footage  being  broken,  and  tho* 
compensate  for  the  higher  cost  of  actual  material*  naed.— .*i^'* 
African   jUinivg  Jimrnal. 

Electricity  Supply  Rifle  leajrac— The  following  are 

the  results  of  the  N.ivemher  matches  :—Br«^mpton  (Beale,  97  j, 
56.5,  r.  Poplar  (Randall.  8'j),  r,2r, ;  Brompton  (Majfford,  Fnrneanx. 
97),  57.3,  r.  Stepney  (Heavenide,  9.3),  627  ;  Central  (Gaze,  RHodi-' 
98),  57.%  r.  Poplar  (Frost,  Mogg,  9.3),  539  ;  Central  (Wells,  99)  .061. 
».  Westmin.ter  (Litt,  99),  6h9  ;  Hackney  (HUling,  97).  651. 
♦.'.Westminster  (Neville,  9H),  550;  Hackney  (Tan-er,  9-  '"  <- 
Shoreriitch  (WVkes,  97).  565);  Ilford    (R.  Tuffnell,  Wild^  »! 

r.  St.  James's  (Ctckburn.  97),  565  ;  Ilford  (R  Tnffr.' 
Shoreditch  (Ridd,  Thomas,  96),  566;  St.  James's  (L      ._:;,  ■: 
558,  V.  Stepney  (Barber,  94),  557,     The  following  are  the  pocitionc 
to  date  : — 

Matches. Scores. 

Shot.  Won.  Lost.  Drawn.  Point*.  For,  Aarainri. 

Westminster...     14  12  2  0  24  7.963  7y,^2 

Ilford              ...      14  11  3  0  22  7,903  7,643 

Shoreditch     ...     14  10  3  1  21  7,946  7.e/34 

Central           ...     14  10  3  1  21  7,900  7.670 

Brompton      ...     14  8  6  0  16  7,850  7.655 

St.  James'      ...     14  6  8  0  12  7,697  7,744 

Hackney         ...     14  3  11  0  6  7.6.36  7,690 

Stepney          ...     14  2  12  0  4  7,523  7,643 

Poplar            ...     14  0  14  0  0  6,9.30  7,&4V 

The  Electric  Vehicle  Committee.— The  second  meeting 

of  this  Committee  was  held  at  the  I.E.E.  on  November  14th.     The 
members  of  the  Committee  are  as  follows  : — 

I.M.E.A.  Mcmherx  of  the  Committee. 

R.  A.  Chattock,  City  Electrical  Engineer,  Birmingham,  Chair- 
man. 

F.  Ayton,  Borough  Electrical  Engineer  and  Tramways  Manager, 
Ipswich,  Hon.  Secretary. 

A.  C,  Cramb,  Borough  Electrical  Engineer.  Croydon. 

J.  Christie,  Borough  Electrical  Engineer.  Brighton. 

J.  E.  Edgcome,  Borough  Electrical  Engineer,  Kingeton-on- 
Thames. 

H.  Faraday  Proctor,  City  Electrical  Engineer,  Bristol,  Hon 
Secretary  of  the  I. ME. A. 

A.  H.  Seabrook,  General  Manager,  St.  Marylebone  Council  Elec- 
tric Supply  Department. 

Co-opted  Mernbert  of  the  Committee. 

F.  E.  Gripper  (Edmundson's  Electricity  Corporation),  representing 
the  provincial  electric  supply  companies. 

E.  S.  Jacob  (Tudor  Accumulator  f'j  )  and  W.  S.  Nay  lor  (Chlorid'* 
Electri(!al   Storage  Co.),   representing   the   Accumulator    Sectior 
B.E.A.M.A. 

J.  F.  Monnot  (repre-senting  Arrol-Johnston.  Ltd.)  and  R.  E. 
Moseay  (Lloyd  Electric  Cars),  representing  makers  of  electric 
vehiclt'S. 

W.  H.  L.  Watson  (Edison  Accumulators,  Ltd.). 

At  the  request  of  one  of  the  principal  power  companies,  an 
invitation  to  nominate  a  representative  to  the  Committee  has  been 
sent  to  the  Association  of  Electric  Power  Companies  ;  a  similar 
invitation  was  sent  to  the  Electrical  Contractors"  Association, 
which  has  appointed  Mr.  W.  R.  Rawlings  for  this  purpose.  It  was 
felt  desirable  to  have  on  the  Committee  a  rfprefentative  of  the 
manufacturers  of  eUctric  motors  as  well  as  one  for  the  manu- 
facturers of  switchgear.  Accordingly,  the  BE  A  M.A.  have  been 
asked  to  appoint  a  member  for  each  of  these  sections  of  the 
industry.  When  all  these  additional  members  Y  ve  been  appointed, 
every  section  of  the  industry  will  be  represented  on  the  Committee, 
with  the  exception  of  the  London  Electric  Supply  Companif  s  who 
have  declined  the  invitation  which  was  sent  to  them.  Replies 
declining  the  invitation  were  also  received  from  the  Royal  Auto- 
mobile Club,  and  the  Automobile  A>>90ciation  and  5!ntor  Union. 
As  representing  tue  F.R.A.M.  Co.,  Mr.  Conway  Jenkins  has  been 
elected  to  the  Committee.  The  present  members  of  the  Committee 
will  hold  ofiBce  until  December  31st,  1014. 

Two  Sub-Committees  have  been  appointed,  viz.,  the  Technical 
Sub-Committee  and  the  Commercial  Sub-Committee.  To  the  first 
has  been  referred  the  matter  of  the  adoption  of  a  standard  plug ; 
this  matter  will  be  taken  in  hand  as  soon  as  the  drawings  of  the 
revised  standard  plug  in  use  in  America  come  to  hand  from  the 
Electric  Vehicle  Association,  with  which  thf  Committee  is  now 
afiBliated  through  the  membership  of  its  hon.  secretary.  The 
matter  of  obtaining  specially  favourable  rates  for  the  insurance 
of  electric  vehicles  has  been  taken  in  hand,  and  it  is  pro- 
bable that  some  definite  decision  will  be  come  to  by  the  com- 
panies within  the  next  pix  months  or  so.  The  question  of  tartlfs 
for  charging  Teuiole  batteries  is  being  considered  by  the  Commercial 
Sub-Committee,  and  it  is  proposed  to  arrange,  if  possible,  a  con- 
ference between  the  Committee  and  the  representatives  of  the 
London  Electric  Supply  Companies.  The  Commercial  Snb-L'om- 
mittee  is  also  taking  up  the  matter  of  publicity  work. 
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Anirlo- tiiierican    Exposition,   11)14, — In   connection 

with  this  Exhibition,  which  is  to  be  held  at  Shepherd's  Bush, 
London,  from  May  to  Ootober  next  year,  an  Electrical  Committee 
has  been  appointed  as  follows,  those  marked  with  an  asterisk  being 
members  of  the  Executive  : — 


W. 
R. 
H. 

A.  S.  E.  Acker  man 

P.  R.  Allen 

S.  W.  Baynes 

W.  Worby  Beaumont 

Major   G.     Harland 

Bowden^ 
H.  K.  J.  Burstall 
A.     A.      Campbell- 

Swinton* 
C.  S.  Colton 
Col.  R.  E.  Crompton 
S.  Cowper-Coles 
S.  T.  D)bson* 
Philip  Dawson* 


M.  Mordey,  Chairman* 
Hammond,  Vice- Chairman* 
R.  Kt'mpe,  J  Ion.  Sfcrrtari/.'* 

Dr.  S.  D.  de  Ferranti     S"  L.  Pearce 

E.  (iarcke 


Leon  Gaster* 
T.  E.  Gatehouse* 
Albert  Gay* 
F.  Gill 

Haydn  T.  Harrison* 
Killinpworth  Hedgeb ' 
J.  S.  Highfield 
Dr.  E.  Hopkinson 
Dr.  Gisbert  Kapp 
J.  E.  Kinpsbury 
Maior    W.     A.      J. 
OMeara,  C.M.G. 


H.  Faraday  Proctor 
W.  R.  Rawlinffs* 
Alexander  Russell 
Capt.  H.  R.  Sankey 
A.  Hugh  Seabrook 
Alex.  Siemens 
Rogrer  T.  Smith 
C.  P.  Sparks* 
J.  Swinburne 
Reginald  J.  AVallis- 

Jones* 
F.  J.  Warden- Stevens 
H.  D.  Wilkinson* 


The  electricity  sections  are  as  under  : — 

Class  24. — Plant  (steam,  gas,  oil  and  water  power). 

,,  25.— Distribution  of  electrical  energy  (switchgear,  trans- 
mission and  transforming). 

„  2G.— Utilisation  of  electrical  enerey  i(fl)  electric  lighting  ;  (J) 
electric  tracdon  and  propulsion — land,  marine  and 
aerial ;  (^)  continuous  and  alternating-current 
motors  ;  (rf)  heating,  cooking  and  domestic  appli- 
ances ;  0')  electro-chemistry  and  metallurgy. 

„     27. — Telfgrapby  and  telephony,  land  and  submarine. 

,,     28. — Miscellaneous  applications  of  electricity. 

The  various  classes  of  engineering  exhibits  are  as  follows  : — 

Class  20. — Steam  engines. 

„     21. — Internal-combustion  engines  and  other  motors,  other 

than  steam. 
„     22. — General  machinery, 
„     23. —  Machinery  tools. 
„     29. — Materials,  equipment,  and  processes  relating  to  civil 

engineering. 
„     30.— Models,  plans  and  designs  for  public  works. 

"Snowed  under  by  Black  Soot," — Counsel  raised  a 

strong  protest  against  the  ventilating  arrangements  of  the  Extra- 
dition Court  at  Bow  Street,  on  November  17th. 

Mr.  Bodkin,  after  being  engaged  for  a  couple  of  hours  on  a  long 
case,  rose  and  remarked  to  the  magistrate  :  I  positively  cannot  sit 
here  all  the  morning  and  be  snowed  under  by  black  soot.  It  is 
outrageous.     There  are  heaps  of  carbon  here. 

Mr.  Marshall  Hall,  K.C.,  said  :  When  I  go  home  and  put  my  hand 
through  my  hair  my  hand  becomes  black. 

Mr.  Bodkin  :  It  shows  so  on  my  friend's  head.  I  do  not  think 
there  is  any  remedy  for  it,  for  I  think  it  comes  in  through  what 
is  called  the  gas  ventilator. 

A  window  in  the  glass  roof  was  closed,  and  this  brought  about 
a  reduction  in  the  soot  that  was  falling. 

Copper. — Mid-monthly  statistics  bear  witness  once  again 
to  the  weight  of  depression  hanging  over  markets  which  can  keep 
prices  down  under  such  circumstances.  English  stocks  fell  during 
the  fortnight  ending  November  15th  from  14,179  tons  to  11,921 
tons,  or  2,258  tons  reduction.  What  are  usually  termed  European 
visible  supplies  dropped  1,418  tons,  and  European  supplies,  includ- 
ing Rotterdam,  Hamburg  and  Bremen,  and  e8timates,for  other  ports, 
1,464  tons.  Supplies  from  North  America  were  under  the  average, 
and  those  from  Spain  and  Portugal  were  low.  Chile  shipments  were 
over  the  average,  and  Australian  just  on.  Total  deliveries  at  17,492 
tons  appeared  to  show  an  inactive  month.  Comparing  these,  however, 
with  the  figures  for  the  whole  month,  we  find  that  supplies  from 
North  America  were  about  one-tenth  lower  than  the  average,  while 
Spanish'were  857  tons,  against  an  average  of  1,154.  Chile  shipments 
are  a  little  above  the  average,  and  Australian  considerably  above. 
The  total  deliveries,  at  40,519  tons,  considerably  more  than  double 
mid-monthly  figures.  Reductions  in  stocks  for  the  whole  month 
are  :  English,  1,285  tons  ;  European  supplies  increased  130  tons  ; 
extended  European  supplies  lost  410  tons. 

American  stocks  increased  in  October  1,288  tons.  The  world's 
supply  at  the  end  of  October  had,  however,  lost  854  tons  on  the 
month. 

The  Physical  Society's  Exhibition. — This  exhibition, 

which  is  to  be  held  on  Tuesday,  the  16th  inst.,  at  the  Imperial 
College  of  Science,  South  Kensington,  will  bo  open  in  both  the 
afternoon  (from  3  to  6  p.m.)  and  the  evening  (from  7  to  10  p.m.). 
Prof,  the  Hon.  R.  J.  Strutt,  F.R  S.,  will  give  a  discourse  at  4.30  on 
"  Spiral  Electric  Dif-charges,"  and  Mr.  Louis  Brennan,  C.B..  will 
show  some  experiments  with  Foap  films  at  8.30  p.m.  Some  30  firms 
will  be  exhibiting,  and  there  will  also  be  certain  experimental 
demonstrations. 

We  understand  that  invitations  have  been  given  to  the  Institu- 
tion of  Electrical  Engineers,  the  Institution  of  Mechanical  Engineers, 
the  Faraday  Society,  the  OpMcal  Society  and  the  Rontgen  Society, 
Admission  in  all  cases  will  be  by  ticket  only,  and  therefore 
members  of  the  societies  just  mentioned  (including  also  the 
PLyaical  Society)  desiring  to  attend  the  exhibition  should  apply  to 
the  secretary  of  the  society  to  which  they  belong. 


Transmission    Lines    Patrolled    by    Aeroplane, — 

From  San  Francisco  comes  an  announcement  that  Robert  Fowler, 
the  aviator  who  recently  completed  a  cross-Continental  flight,  has 
arranged  with  a  California  transmission  company  to  patrol  its 
high-tension  lines  leading  out  of  Oakland  in  an  aeroplane.  A 
lineman,  equipped  with  repair  apparatus,  will  ride  with  the  aviator, 
and  the  pair  will  take  trips  twice  a  week.  The  headquarters  of 
this  novel  inspection  crew  are  to  be  established  at  Sacramento. — 
Electrical   World. 

Electric    Li^htin^  on    Motor-'BusfS. — The  London 

General  Omnibus  Co.  is  steadily  replacing  acetylene  with  electric 
lighting  on  its  motor-'buses.  A  year  ago  the  number  of  vehicles 
so  equipped  was  only  226,  while  now  1,121  are  lighted  electrically. 
Following  London's  example,  the  Paris  General  Omnibus  Co.  is 
experimenting  with  electric  lighting  on  its  motor-'buses. 

Moulders'       Strike       Ended.  —  According     to      a 

Northampton  paper,  the  strike  of  moulders  and  foundrymen 
connected  with  two  electrical  engineering  works  at  Rugby, 
which  had  been  in  progress  for  11  weeks,  was  brought  practically 
to  a  conclusion  at  the  end  of  last  week  as  a  result  of  a  conference 
in  London  between  the  National  Executive  of  the  Eogineering 
Employers'  Federation  and  the  National  Councils  of  Moulders  and 
Coremakers'  Societies.  The  basis  of  settlement  recommended  was  : 
— "  That  the  men  withdraw  their  demand  for  the  foundries  to  be 
strictly  'society'  shops,  and  that  an  agreement  be  entered  into 
between  masters  and  men  for  the  avoidance  of  disputes  similar  to 
that  recently  made  at  the  conclusion  of  the  Sheffield  dispute,  the 
Rugby  employers  undertaking  to  reinstate  strikers  now  remaining 
in  town  as  they  may  be  able  to  take  them  back." 

The  I.E.E,  ''Journal"  Criticised, — A  correspondent 

writes,  too  late  for  our  "Correspondence"  columns: — "A  few 
days  ago  we  received  a  crumpled,  flattened  roll  of  printed  matter 
by  post.  It  is  our  practice  to  examine  postal  packets  however 
ch^ap  looking.  On  examination  we  found  that  the  crumpled  roll 
consisted  of  a  sort  of  school  magazine  arrangement,  but  purported 
to  be  the  proceedings  of  one  of  the  professional  institutions  of 
the  country,  the  Electrical  Engineers  to  wit,  priced,  too,  at  3s.  6d. 
No  explanation  is  vouchsafed  as  to  the  alteration  in  get-up  of  the 
proceedings,  and  the  ideas  at  the  back  of  it  can  only  be  guessed. 
If  financial,  in  view  of  the  large  increase  demanded  in  subscriptions 
from  members,  they  are  mean.  If  the  idea  is  facilitation  of  illus- 
tration, they  are  not  tenable.  The  Civils  can  send  out  monthly 
parts  and  bound  volumes.  The  American  Institute  can  do  the  same. 
The  latter  can  supply  splendid  paper,  binding,  and  perfect 
diagrams  on  thin  bank  paper,  folded  neatly,  for  a  smaller  sub- 
scription than  the  English  Institution  demands.  The  new  form  is 
quarto,  the  most  uncomfortable  to  handle  and  awkward  to  shelve 
of  all  book  finishes.     Why  this  procedure  ?  " 

The  intention  of  the  Institution  to  issue  the  Journal  fortnightly, 
in  quarto  format,  was  announced  a  long  time  ago.  Whether  the 
new  style  pleases  the  members  or  not  is  for  them  to  say. 

Adjustable-Speed     Sinjrle-Phase     4.C.    Motors, — 

Messrs.  Greening's  Engineering  Co.,  of  15,  Clifford's  Inn,  E.C.,  send 
us  the  following  statement  by  the  Wagner  Electric  Manufac- 
turing Co.,  of  St.  Louis,  U.S.A.  (for  which  firm  Messrs.  Greening's 
are  agents  in  this  country)  respecting  their  adjust  able- speed  self- 
starting  unity  power  factor  A.c.  motors,  which  are  being  intro- 
duced into  this  country. 

The  Wagner  Co.  state  that  the  machines  are  adjustable-speed 
single-phase  motors,  having  several  idle  speeds,  and  a  full-load 
speed  which  does  not  differ  very  materially  from  the  idle  speeds.  For 
instance,  the  idle  speed  of  a  machine  might  be  adjusted  for 
1,200  E.P.M.,  and  the  full-load  speed  will  perhaps  be  1,160  to  1,200 
E.P.M.  The  firm  are  prepared  to  manufacture  motors  of  i.  li,  2 
and  3  H  p.,  at  speeds  of  900-1,800  k.p.m.  ;  and  5  H.P.,  speed  800- 
1,600  E.P.M.  ;  these  ratings  are  supposed  to  be  for  constant  HP. 
over  the  speed  range.  The  machine  is  designed  to  have  fix 
different  operating  speed  steps  and  is  supplied  with  a  controller 
of  the  drum  type,  connected  by  a  number  of  leads  to  different 
windings  of  the  machine. 

There  is  one  starting  step  on  the  controller,  and  the  machine 
will  operate  on  the  particular  step  with  a  performance  similar  to 
that  of  the  firm's  present  B.A.  self- starting  single-phase  motor. 

The  adjustment  of  the  speed  is  obtained  without  the  use  of  any 
resistance  in  the  circuit,  and,  therefore,  the  efficiencies  at  all 
speeds  are  fairly  good  and  remain  constant  for  all  speeds. 

The  machine  has  also  windings  to  adjust  the  power  factor. 

Central-Station  Fires  in  America,— Our  contem- 
porary, the  American  ^/(^c^rica?  Eeriew  and  M'esterii  Electrician, 
reports  four  central-station  fires  happening  in  10  days  as  follows  : — 

On  October  16th  power  plant  No.  2,  which  was  being  constructed 
for  the  Pacific  Light  and  Power  Cornoratron  en  Big  Creek.  75 
miles  back  in  the  mountains  from  Los  Angeles,  Cal.,  was  damaged 
by  fire  to  the  extent  of  nearly  $10,000. 

On  October  19th,  the  power  plant  at  Goliad,  Tex.,  was  com- 
pletely destroyed  by  fire.    The  loss  is  estimated  at  about  §25.000. 

An  explosion  occurred  in  the  plant  of  the  Richmond  Light  and 
Railroad  Co.,  at  Livingston,  Staten  Island,  on  October  21st.  Six 
men  were  killed  and  four  injured,  and  a  portion  of  the  plant  was 
wrecked.  There  were  two  separate  explosions  in  the  boiler  room 
shortly  after  five  o'clock  in  the  morning.  This  plant  supplied  the 
electric  car  lines  on  the  island,  as  well  as  current  for  lighting  and 
power. 

The  Greenspring  Electric  Light  and  Power  Co.'s  plant  at  Green- 
spring,  0.,  was  almost  completely  destroyed  by  fire  early  on  the 
morning  of  Ootober  26th. 
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Institution  and    Lecture  Xotes. — Lvstitutiox    of 

Electbical  Engineeks. — As  the  diecuBsion  on  Dr.  KUrtgen)>erg'e 
address  on  the  "'  Electricity  Supply  of  Large  Cities  "  was  to  be  con- 
cluded on  December  4th,  there  will  not  be  a  meeting  of  the  Insti- 
tution on  December  llth. 

At  the  meeting:  of  the  Manchester  Local  Section  on  Tues^lay  last, 
the  paper  by  Mr.  S.  Evershed  on  "  The  Characteristics  of  Insula- 
tion Resistance  "  was  read  and  discussed. 

Association  ok  Mining  Electbical  Engineebs. — The  new 
Monkton  Collierie8,Roy8ton,nearBarneley,  were  visited  last  Saturday 
by  the  members  of  the  Yorkshire  branch  of  the  Association.  Mr. 
John  Bentham,  of  Sharlston  Colliery,  gave  a  lecture  on  "  Elec- 
tricity in  Mines,"  in  which  he  said  that  electric  power  in  mines 
had  come  to  stay,  and  it  would  eventually  be  applied  to  practically 
every  mining  operation. 

A  meeting  of  the  Notts,  and  Derbyshire  branch  of  the  .Associa- 
tion was  held  at  Chesterfield  on  Saturday  evening.  A  discussion 
took  place  on  the  paper  on  "Large  Prime  Movers  and  Boilers  for 
Power  Houses,"  read  recently  by  Mr.  E.  K.  Scott.  A  joint  meeting 
of  that  branch  and  the  Midland  branch  of  the  Ansociation  of 
Colliery  Managers  has  been  arranged  to  be  held  at  Nottingham  to 
discuss  the  section  relating  to  electricity  in  the  general  mine  regu- 
lations. 

Association  of  Electbical  Station  Engineebs  (Man 
CHESTEB  Section). — On  November  27th  a  visit  was  arranged  to 
view  the  cable  works  of  Messrs.  Glovers,  Ltd.,  of  Old  Trafford.  A 
large  party  of  members  assembled  and  were  very  cordially  received 
by  the  officials  of  the  comoany,  and  under  the  direction  of  Mr. 
Anderson  and  his  colleagues  a  very  interesting  tour  of  the  works 
was  made. 

The  monthly  meeting  of  the  Bradford  Branch  of  the  Association 
was  held  at  the  Spotted  House  Hotel,  Bradford,  on  Tuesday, 
November  25th,  Mr.  W.  C.  Eakin  occupying  the  chair.  A  com- 
munication was  read  from  Mr.  C.  H.  Broadbent  (hon.  secretary) 
resigning  his  position,  and  this  was  accepted  with  regret.  Mr. 
R.  D.  Spurr  was  unanimously  elected  to  the  vacant  position.  It 
was  decided  to  hold  a  smoking  concert  some  time  in  January  next. 

A  meeting  of  the  London  Section  was  held  at  Chandos  Hall, 
November  2.5th,  for  the  purpose  of  transacting  general  business. 
The  Hon.  Secretary  reported  that  he  had  been  instructed  by  the 
Committee  to  obtain  all  information  with  regard  to  Lord  Caven- 
dish Bentinck's  "Weekly  Rest  Day  Bill,"  which  may  be  presented 
to  Parliament  next  session,  so  that  the  A  E.S.E.  can  support  it  if 
possible.  General  business  meetings  were  also  held  last  week  at 
Grimsby  and  Newcastle-on-Tyne  ;  at  the  latter  place  it  has  now 
been  arranged  to  hold  meetings  the  last  Friday  in  every  month  at 
the  Hotspur  Hotel,  Haymarket,  at  7.30  p.m. 

The  Dewsbury  Electricity  and  Tramways  Committee  consented 
to  receive  a  representative  of  the  Association  of  Electrical  Station 
Engineers,  on  behalf  of  the  charge  engineers  at  the  electricity 
works,  at  the  meeting  which  was  to  have  been  held  yesterday. 

Gbeenock  Electbical  Society.— At  the  last  meeting,  Mr.  P. 
Kerr  read  a  paper  on  '"  The  Entz  Reversible  Booster,"  and  a  lecture 
on  "  Steam  Turbines,"  by  Mr.  J.  H.  Parker,  was  delivered.  The 
author  acknowledged  his  indebtedness  for  the  use  of  slides,  &c., 
to  Messrs.  The  British  Thomson-Houston  Co.,  the  Brush  Engineer- 
ing Co.  and  the  British  Westinghouse  Co. 

Society  of  Engineers  (Incobpoeated).— A  paper  on  the 
"Corrosion  aLd  Ru-ting  of  Iron,"  was  read  by  Mr.  Eric  K.  Rideal 
on  Monday  last.  The  author  is  a  supporter  of  the  electrolytic  theory 
of  corrosion,  and  discusses  the  matter  in  the  light  of  that  theory. 

Royal  Society.— The  new  President,  Sir  William  Crookes,  was 
elected  and  installed  at  the  anniversary  meeting  of  the  Society 
on  Monday  last.  A  donation  of  £5,000  has  been  made  by  Sir  Jas. 
Caird,  of  Dundee,  for  the  furtherance  of  physical  research. 

Physical  Society.— Prof.  J.  A.  Fleming  on  Friday  last  per- 
formed a  remarkable  series  of  experiments,  showing  that  it  was 
possible  to  get  a  mechanical  analogy  for  several  of  the  problems 
of  electrical  oscillations  that  have  proved  hitherto  so  complex  as 
almost  to  baffle  mathematical  investigation. 

At  the  Mechanics'  Institute,  Bradford,  last  week,  under  the 
auspices  of  the  Gilchrist  Trust,  Prof.  John  Cox  lectured  on 
"Lightning  and  Lightning  Rods."  The  lecture  was  illustrated 
with  lantern  slides  and  electrical  demonstrations. 

A  lecture  on  "'  The  Electrification  of  Railways,"  was  given  on 
Monday  night  before  the  Leeds  Univebsity  Engineebing 
Society,  by  Mr.  H.  E.  O'Brien,  who  stated  that  by  the  develop- 
ment of  electrification  of  railways  the  busineps  man  would  be  able 
to  live  further  away  from  the  town,  because  he  could  travel  with 
greater  speed.  In  a  40-minutes'  journey  the  mileage  could  be 
increased  by  25  per  cent.  Greater  ease  was  another  feature  of  the 
electric  train.  Mr.  O'Brien  spoke  of  the  electric  railway  as  the 
railway  companies'  resource  to  beat  the  tramway  systems,  and  he 
instanced  in  this  connection  the  result  of  the  electrification  of  a 
short  length  of  line  at  Southport,  where  the  Corporation  had  been 
driven  to  such  straits  that  it  had  stationed  a  man  at  the  railway 
station  entrance  to  advise  people  to  patronise  the  tramway  instead 
of  the  railway. 

Boilers  in  Central  Stations. — We  have  received  the 

following  communication  from  Mr.  J.  W.  Jackson,  of  Philadelphia 
power  station,  too  late  for  insertion  in  our  "  Correspondence  " 
columns  : — 

"  I  notice  you  have  generally  discussed  a  paper  I  read  before 
the  Institution  of  Electrical  Engineers,  Newcastle  Local  Section, 
and  am  very  glad  to  find  that  you  are  generally,  in  agreement  with 
the  position  taken  up. 

"  I  should,  however,  be  glad  if  you  would  again  refer  to  my 
paper  on  the  section  dealing  with  what  might  be  termed  '  High- 
cpeed  Gaaes.'     Ycu  will  notice  that  this  particular  seotion  is  com- 


menced by  referring  to  the  work  done  by  the  Ut«  Dr.  Nichobon 
and  Prof.  Bone  in  thin  dire<.-tion.  Both  of  thMe  gtratlemen  bare 
reduced  the  gaii  temperature  at  the  back  of  their  boilen  to  a  rerj 
low  figure,  and  in  the  caae  of  I'rof.  Bone,  b<^»ilen»  have  be«n  working: 
for  some  time  under  these  very  low  temfj^rfcture  oooditiotu,  and 
statements  are  made  from  time  to  time  that  no  trac«  of  oorroekm 
is  vinible,  either  on  the  boiler  or  the  economisers. 

''  From  my  experience  I  have  no  resAon  whatever  to  doabt  these 
statements.  I  have  had  experience  with  a  good  many  economiMrt ; 
atone  place  there  were  18  economiueri',  some  of  thtm  with  6<K> 
tubes,  at  other  places  economisers  with  6'<0  tabes,  aad  80  I  hare 
come  across  a  good  lot  of  corroi-ion  internally  and  externally,  bat 
I  am  generally  of  the  opinion  that  the  great««t  danger  that  an 
economizer  runs  is  that  due  to  the  temperature  of  the  feed  water, 
and  not  that  due  to  the  gaa  temperature  ;  but  becanae  to  manj 
economisers  are  abneed  by  feeding  them  with  low-temperatare 
water,  steps  have  been  taken  by  varioua  people  to  galvanise  the 
economiser  tubes,  and  again  others  by  cop[>er-plating  than.  I, 
therefore,  cannot  agree  with  the  latter  portion  of  your  leader." 

It  will  be  seen  that  Mr.  Jackson  does  not  dii>pnte  the  corrosion 
of  cold  tubes  ;  external  corrosion  is  necessarily  doe  to  deleterioos 
constituents  of  the  flue  gases,  and  if  the  gases  were  not  cooled 
below  the  dew  point — whether  by  cold  economiser  tabes  or  by 
cold  boiler  tubes  is  immaterial — this  corrosion  would  not  take 
place.  We  doubt  the  efficacy  of  either  copper  or  tine  as  a 
protection  against  sulphurous  compounds. 

Ptadnram  Wire. — The  manufacture  of  tungsten  wire, 

which  has  done  so  much  to  facilitate  the  progress  of  the  metal- 
filament  lamp  towards  perfection,  is  surrounded  with  technical 
difficulties  rendering  the  various  processes  of  exceptional  interest. 
We  therefore  with  great  pleasure  seized  an  opportunity  of  vi-dting 
the  works  of  Messrs.  Duram,  Ltd.,  at  Hanwell.  where  considerable 
quantities  of  drawn  tungsten  wire  are  now  being  produced  under 
the  name  "  Pladuram  "  wire.  The  works  have  only  been  running 
a  few  months,  the  company  having  entered  into  occupation  in 
January  last  ;  as  most  of  the  machines  required  for  the  company's 
special  processes  had  to  be  made,  and  the  workpeople  trained  to 
their  operation,  under  the  direct  supervision  of  Mr.  Charles 
Gladitz,  the  inventor  and  patentee  of  the  apparatus  employed, 
some  months  elapsed  before  work  could  bfe  begun  on  a  com- 
mercial scale  ;  but  when  one  considers  that  in  the  coarse  of 
manufacture  of  the  finest  wires,  about  0  015  mm.  in  diameter,  the 
material  has  to  pass  through  some  3S0  stages,  the  wonder  is  rather 
that  it  was  possible  to  install  the  necessary  plant  and  complete  the 
organisation  in  a  twelvemonth,  let  alone  three  months.  This  result,  in 
fact,  was  only  achieved  by  the  untiring  efforts  of  Mr.  Gladitz,  who 
is  to  be  congratulated  upon  the  successful  outcome  of  his  labours. 
We  understand  that  the  inventor  has  been  at  work  on  the  subject 
unceasingly  for  four  years,  and  has  been  successful  in  discovering 
many  new  facts  and  principles  which  play  a  predominant  part  in 
so  difficult  an  undertaking  as  the  production  of  tungsten  wire  : 
and  not  only  is  he  able  to  manufacture  the  metal  in  a  state  of 
almost  perfect  purity,  with  certainty  and  freedom  from  flaws  of 
any  kind,  but  he  can  produce  it  in  any  form  and  for  any  purpose. 
We  have  had  the  pleasure  of  watching  the  whole  cycle  of  opera- 
tions, from  the  raw  material  to  the  ingot  of  pure  metal,  and 
onwards  throughout  the  conversion  of  the  ingot  into  thousands  of 
yards  of  wire,  which  is  measured  in  microns  (thousandths  of  a 
millimetre),  the  unit  of  length  hitherto  employed  mainly  by 
physicists  when  speaking  of  the  wave-length  of  light,  even  the 
mil  being  too  large  a  unit  for  metal  filaments.  The  tensile 
strength  of  the  wire  is  astonishing  ;  we  saw  a  wire  20  microns 
(0  79  mil)  in  diameter  tested,  and  it  broke  with  a  weight  of  165 
grammes.  This  corresponds  with  a  tensile  strength  of  no  less 
than  334  tons  per  sq.  in.  ;  the  breaking  stress  o*  extra  plough 
steel  is  only  150  tons  per  sq.  in. 

All  kinds  of  things  can  be  made  <f  tungsten,  now  that  it  is 
available  "in  bulk  "  ;  it  is  superior  to  platinum  and  iridium  for 
many  electrical  purposes,  such  as  contact  pieces,  heating  wires  for 
cooking  apparatus  and  radiators.  X-ray  electrodes,  ^vc,  and  costs 
only  one-tenth  as  much  ;  it  can  be  used  instead  of  platinum  dishes 
in  chemical  laboratories,  resisting  all  reagents  except  a  very  few, 
and  being  unoxidised  by  the  air  up  to  a  temperature  of  1,000°  C. 
Its  high  melting  point — 3.540°  C— is  double  that  of  platinum. 
No  doubt  our  readers  will  be  able  to  suggest  many  other  uses  for 
the  metal,  for  the  manufacture  of  which  much  larger  works  are 
now  about  to  be  erected.  We  hope  to  be  able,  at  no  distant  date, 
to  give  further  particulars  regarding  this  remarkable  factory  ;  for 
the  present  we  must  content  ourselves  with  expressing  our  pleasure 
that  a  new  industry,  before  which  lie  unbounded  possibilities,  has 
thus  been  inaugurated  in  this  country,  and  is  giving  employment 
to  a  constantly  increasin;j  number  of  workpeople. 

Electro-llariuonic  Society. — The  next  smoking  con- 
cert will  be  held  at  the  Holborn  Restaurant  (^King's  Hall),  on 
Friday  evening,  December  12th,  1913.  commencing  at  S  o'clock. 
Mr.  Edward  Manville  will  be  in  the  chair.  The  preliminary  pro- 
gramme is  as  follows  : — Vocalists  :  Mr.  Anderson  Nicol  (t«nor) : 
Mr.  Humphrey  Bishop  (baritone)  ;  Mr.  Denis  O'Neill  (Irish  singerl 
Prestidigitateur,  Mr.  Leslie  Lambert ;  Entertainer,  Mr.  Thornley 
Dodge  ;  Humorous  Sketches,  Mr.  George  Blackmore  :  Entertainer, 
Mr.  Lindon  Wyatt ;  and  a  String  Quartet  (Messrs.  Spencer  Dyke, 
Edwin  Quaife,  James  Lockyer  and  B.  Patterson  Parker). 
Accompanist,  Mr.  Bernard  Flanders,  A.R.A.M. 

For  Sale. — Norwich  Electric  Tramway  Co.  have  for 
disposal  200- Kw.  D.c.  .^team  generating  set.  Particulars  are  given 
in  our  advertisement  pages  to-day. 

luquiries. — Makers  of  "  Excello "  resistance  wire  are 
asked  for. 
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London  Electricians'  Wajfcs  Movement.— A  meeting 

of  80  electrical  contractinjj  firms  was  held  on  Wednesday  afternoon, 
Mr.  Bowden,  of  Poplar,  in  the  chair,  and  a  new  Aanooiation  named 
the  London  Electrical  Masters"  Association  was  formed,  without 
incorporation  ;  Mr.  Bowden  was  appointed  chairman,  with  Mr, 
L.  G.  Tate  as  secretary.  A  Committee  was  appointed  to  draw  up 
articles,  and  to  go  into  the  questions  raised  by  the  Electrical 
Trades  Union,  and  report  to  another  meeting  to  be  called  by  the 
Masters'  Association.  The  first  meeting  of  the  Committee  will  be 
held  on  Monday  next. 

Electric  Cable  Explosions, — The  Board  of  Trade  has 

appointed  Sir  T.  Edward  Thorpe,  C.B..  F  R  S.  (chairman),  Mr. 
Robert  Nelson  (of  the  HomeOffi  ;e"),  M'  W.  Slirgo  (of  the  General 
Post  Office),  Mr.  James  Swinburne,  F^.S.,  and  Mr.  Alexander  B. 
Trotter  (of  the  Board  of  Trade),  to  be  a  committee  to  consider  the 
causes  of  explosions  which  have  occurred  in  connection  with  the 
use  of  bitumen  in  laying  electric  cables,  and  to  report  as  to  any 
steps  which  should  be  taken  to  prevent  explosions  in  future  from 
the  use  of  bitumen  or  similar  sub&tances.  Mr.  M.  J.  Collins,  of 
the  Board  of  Trade,  will  act  as  secretary  to  the  committee. 

A  Remarkable  Propositiou. — A  correspondent  wishes 

to  be  put  in  communication  with  a  supply  authority  which  can  give 
a  temporary  supply  of  50,000  amperes  at  80-110  volts,  DC.  He 
will  bring  his  plant  to  the  place  where  current  is  generated,  and 
pay  all  expenses  of  connections,  &c.,  besides  paying  liberally  for 
the  energy  consumed.  The  demand  would  be  made  at  the  period 
most  convenient  to  the  engineer  of  the  supply  authority,  and 
would  not  last  mors  than  two  or  three  hours  at  a  time. 

There  must  be  many  authorities  in  a  position  to  take  up  this 
unusual  proposal  without  much  inconvenience. 

Appointments  Vacant. —  Mains  assistant  and  a  shift 
engineer,  for  Radcliffe  U.D.C.  (35s.  each) ;  assistant  to  central 
station  engineer,  for  Sleaford  U.D.C.  ;  switch'board  attendant  for 
Middlesbrough  Corporation  (27h.)  ;  charge  engineer  for  Paisley 
Corporation  :  jointer  for  Dundalk  U.D.C.  (.STs.  6d.)  ;  lecturer  in 
electrical  engineering  at  South  African  College,  Cape  Town 
(£300  +).     Particulars  are  given  in  our  advt.  pages. 


OUR    PERSONAL    COLUMN. 

7hfi  Editors  invite  electriral  enginperx,  whether  connected  with  the 
technical  or  the  commercial  aide  of  the  profession  and  indnxtry, 
also  electric  tram  waij  and  railway  officials,  to  heep  readsrs  of  the 
Electeical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — On  Tuesday,  the  recom- 
mendation by  the  Blackpool  Tramways  and  Electricity  Committee 
to  increase  the  salary  of  the  electrical  engineer  (Mr.  C.  Fttrness) 
from  £700  to  £900  a  year,  was  before  the  Council.  Aid.  Brodie, 
chairman  of  the  Committee,  said  Mr.  Furness  was  appointed  elec- 
trical engineer  12  years  ago,  at  a  sa^^ry  of  £520.  It  was  subse- 
quently increased  to  £600,  and,  on  the  death  of  the  tramways 
manager,  four  year*  ago,  he  was  appointed  to  the  position,  largely 
as  an  experiment,  his  salary  being  raised  to  £700.  At  that  time 
profits  on  the  tramways  were  £8  425,  and  they  had  since  increased 
to  £10,053  and  £18,331,  while  for  the  year  ending  March 
next  they  were  estimated  at  £25,000.  Mr.  Bamber,  in  moving 
an  amendment  that  the  recommendation  be  referred  to  the  General 
Purposes  Committee,  said  an  increase  of  £200  was  a  big  pill  for 
the  ratepayers  to  swallow,  and  it  would  create  an  undesirable 
impression  among  other  oflBoials  of  the  Corporation.  Mr.  Cart- 
ledge  seconded.  He  argued  that  they  ought  to  be  more  considerate 
towards  the  workmen.  The  amendment  was  defeated,  and  the 
minutes  of  the  Committee  were  adopted  by  22  to  20. 

Me.  W.  T.  Hellaby,  who  has  been  for  the  past  7^  years  in  the 
West  Ham  Corporation  electricity  department,  has  recently  been 
appointed  to  a  posi^on  of  assistant  sales  manager  to  the  County 
Borough  of  Sunderland  electricity  department. 

Mr.  G.  Middlecoat,  of  the  Southampton  Corporation  Electricity 
Works,  is  regignirg  his  position  with  the  Corporation  and  joining 
the  staff  of  the  Edison  &  Swan  United  Electric  Light  Co.,  Ltd., 
Ponder's  End. 

Trami^ay  Officials.— Last  Friday,  Mr.  H,  King,  traffic 

manager  of  the  Aberdare  Council's  tramways  undertaking,  was 
presented  with  a  box  of  cutlery  and  a  silver  teapot  on  the  occasion 
of  his  marriage.  Mr.  A.  J.  Abraham,  tramway  manager,  presided, 
and  made  the  presentation. 

Me.  G.  Phillipson,  overhead  lines  superintendent  at  Rochdale, 
has  been  presented  with  a  case  of  pipes  and  a  tobacco  pouch  by  the 
members  of  the  Corporation  Tramwsymen's  Club,  in  recognition  of 
his  services  in  wiring  the  club  premises  for  the  electric  light 
installation. 

General. — Aldeeman  H.  W.  Peal  has  been  unani- 
mously elected  chairman  of  the  Baling  Electricity  Supply  Com- 
mittee for  the  twelfth  year  in  succession. 

Me.  M.  Bareington  Bakee  has  accepted  an  appointment  under 
the  Crown  Agents  for  the  Colonies,  as  Director  of  Wireless  Tele- 
graphs in  Zanzibar,  and  he  is  sailing  this  week. 

The  York  Electricity  and  Tramways  Committee  has  reappointed 
Aldeeman  Metiee  as  its  chairman  and  Cot/koillok  Davies  as 
ite  vice-chairman. 

CouNOiLLOE  BoNALLACH  and  CotTNCiLLOE  CaeeSaundeeb  have 
been  elected  chairman  and  vice-chairman  respectively  of  the 
Stepney  B.C.  Electricity  Supply  Committee. 


Alderman  Smith  and  Councillob  Wadham  have  been  xe* 
elected  chairman  and  vice-chairman  respectively  of  the  Barrow 
Electricity  Committee. 

CoDNniLLOB  F.  Moss  ha?  been  nnanimously  re-elected  chairman 
of  the  Puhlio  Lighting  Committee  of  the  Grimsby  T.C.,  and 
Aldeeman  T.  King  vice-chairman. 

Obituary. — Mb.  S.  Falk. — "We  regret  to  learn  of  the 
death,  which  occurred  on  T^ovember  29th,  at  the  age  of  59 
years,  of  Mr.  Salomon  Falk,  managing  director  of  the  well- 
known  firm  of  Falk,  Stadelmann  &  Co.  Mr.  Falk  waa 
born    in    Hochberg     Wurtemberg,    and    he    came    to    England 

in  1876,  becoming  associated  in 
business  with  the  firm  of  Juliue 
Ungar,  at  Commercial  Street, 
London,  E.G.,  who  were  manu* 
facturers  of  gas  fittings  and  street 
lamps.  He  foresaw  that  there 
was  a  great  future  before  the  gas 
industry,  and  began  business  on 
his  own  account  at  36,  Basinghall 
Street,  in  1882,  acting  as  agent 
for  the  United  Kingdom  and 
Colonies,  for  Jean  Stadelmann  and 
Co.,  of  Nurnberg,  manufaoturers 
of  gas  burners,  &c.  In  addition  to 
this,  he  established  a  very  con-  \ 
siderable  business  in  glassware  in 
connection  with  the  lighting 
trade.  It  is  interesting  to  note 
that  at  about  this  time,  his 
invoice  journals  record  the 
supply  of  glass  shades  to  Mr. 
Mr.  S.  Falk.  Swan,    of  York,   the  pioneer   of 

the  incandescent  electric  lamp. 
From  Basinghall  Street,  he  removed  to  Colonial  Building. 
Hatton  Garden,  where  the  business  developed  into  a  more 
general  one  of  lighting  fittings  and  accessories  for  oil,  gas 
and  electricity.  Here  he  was  joined  by  his  two  brothers, 
Victor  and  Max,  and  a  year  or  two  later  by  Mr. 
Louis  Thurnauer,  of  Jean,  Stadelmann  &  Co.,  and  so  successful 
were  affairs,  that  in  1887  he  formed  a  limited  liability 
company,  with  which  Jean,  Stadelmann  &  Co.  were  incorporated, 
and  removed  to  more  pretentious  premises  at  43,  Farringdon  Road, 
where  the  business  was  carried  on  as  Falk,  Stadelmann  &  Co.,  Ltd. 
These  premises,  however,  were  soon  found  inadequate  for  the 
proper  conduct  of  the  increasing  business,  and  in  1889  the  firm 
removed  to  83,  85  and  87,  Farringdon  Road,  where  the  surrounding 
property  offered  the  opportunity  of  such  further  extension  as  the 
rapidly-increasing  business  warranted.  This  foresight  of  Mr.  Falk 
has  since  received  ample  justification  by  the  acquisition  by  the  firm 
of  additional  ground  space,  on  which  were  erected  buildings  which, 
probably,  in  extent  exceed  that  of  any  other  firm  engaged  in  the 
lighting  trade.  In  the  course  of  time  a  branch  was  opened  at  Glasgow, 
for  the  convenience  of  customers  in  theNorth.andlaterat  Manchester. 
With  the  advent  of  the  metal-filament  lamp,  Mr.  Falk  added  to  his 
extensive  business  of  manufacturer  and  supplier  of  elec- 
trical accessories  generally,  an  electric  metal-filament  lamp 
department,  which  controlled  the  "  Efesca"  lamp.  Whilst  still 
exercising  control  as  managing  director  of  the  firm  of  Falk, 
Stadelmann  &  Co.,  Ltd.,  Mr.  Falk  had  of  late  years  taken  a  measure 
of  relaxation  which  was  justly  due  to  him  after  his  strenuous 
early  business  career,  and  built  a  residence  at  Sunningdale,  where 
during  the  summer  months  he  was  devoted  to  golf,  and  it  was 
whilst  horse-riding  to  the  Bsher  golf  course  that  he  was  seized 
with  the  heart  failure  which  proved  fatal. 

Mb.  W.  W.  Coulson. — The  death  is  announced,  after  a  few  days' 
illness,  of  Mr.  W.  Watson  Conlson,  secretary  to  the  Oswestry 
Eleotrio  Light  Co.,  Ltd. 


ALUMINIUM    INSULATION 

COILS.* 


FOR     MAGNET 


The  organic  insulating  materials  commonly  used  for  covering  wire 
only  permit  a  moderate  temperature  to  be  attained,  if  damage  is  to 
be  avoided.  Cotton  or  silk  coverings  begin  to  carbonise  at  abont 
ro°  C,  and  even  the  enamel-covered  wires  cannot  stand  more  than 
120°  C.  When  higher  temperatures  have  to  be  withstood,  asbestos 
coverings  have  sometimes  been  adopted,  but  only  at  great  sacrifice 
of  space,  for  even  a  small  wire  requires  a  radial  thickness  of 
asbestos  of  about  "35  mm.,  while  the  corresponding  thickness  in 
double  cotton  covering  is  only  "1  mm.,  in  single  cotton  covering 
05  mm.,  in  double  silk  ■035  mm.,  in  single  silk  "025  mm.,  and  in 
enamel  only  01  to  '02  mm. 

As  early  as  1883  a  patent  was  taken  out  by  A.  Chertemps 
and  Co.,  of  Paris,  for  a  method  of  insulating  unafFected  by  heat,  in 
which  solutions  of  various  inorganic  salts  were  applied  to  the  wire, 
and  after  driving  off  the  water  of  crystallisation,  the  solid  sub- 
stance remained  on  the  wire  as  the  insulating  covering.  Mineral 
oxides,  such  as  clay  and  magnesia,  were  found  especially  suitabl* 
for  the  purpose,  and  will  remain  undamaged  even  up  to  red  heat. 

In  1900  Dr.  W.  Reissig,  of  Munich,  introduced  a  modification  of 
the  above,  in  which  a  coating  of  acid  aluminium  oxide  or  clay,  dis- 
solved in  benzol,  turpentine  or  carbon  bisulphide,  is  used.  He  found 
that  a  coating  "005  mm.  thick  on  a  2-mm.  copper  wire  of  a  certain 
length  showed  an  insulation  resistance  of  102,000  megohoH 
when  measured    at    122   volts,   25,000    megohms    at    245    volts 


B.  Dusohitx,  in  E.T.Z.  November  20th,  1918. 
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and   8  200  to    9,000    metfohms    at    365   volts.      The    coatinjf    is 
said  to  be  Impervious  to  water,  and  to  stand  temperaturei  up  to 

aso"  0. 

In  1906  R.  Hopfelt  employed  the  well-known  fact  that  aluminium, 
if  exposed  to  the  air,  even  at  ordinary  room  temperatureH,  becomes 
covered  with  an  exceedingly  thin, transparent  and  invisible  coating 
of  oxide,  which  protects  the  underlying  aluminium  from  further 
attack  from  the  atmopphere,  and  which,  if  removed  by  ecratching 
or  otherwise,  soon  replaces  itself  automatically.  At  higher  tem- 
peratures the  covering  becomes  denser,  but  without  becoming 
brittle  and  flaking  off,  as  is  the  case  with  the  oxide  formed  on  the 
Burface  of  heated  copper. 

Hopfelt  found  that  the  natural  aluminium  oxide  coating  could 
safely  withstand  as  much  as  half  a  volt.  It  was,  therefore,  pos- 
sible to  wind  magnet  coils  with  bare  aluminium  wire  provided  that 
some  additional  insulation  was  introduced  between  the  layers, 
where  the  voltage  difference  usually  exceeds  half  a  volt. 

In  practice  it  was  found  necessary  to  employ  rather  special 
winding  machines  for  this  aluminium  wire,  to  as  to  avoid  scraping 
off  the  oxide  during  the  process  of  winding. 

The  wire  is  guided  into  the  wooden  former  between  leather  pads 
carried  on  a  screw-driven  traveller  moving  to  and  fro  in  front  of 
the  former.  The  rate  of  traverse  of  this  guide  is  variable  to  suit 
the  wire  being  dealt  with.  The  operator  inserts  a  sheet  of  press- 
pahn,  paper,  asbestos  paper,  or  mica  between  each  layer  and  the 
next.  The  finished  coils  are  then  generally  taped  over,  impreg- 
nated and  dried  ready  for  use.  Besides  the  greatly  improved  heat- 
resibtiner  power  of  such  aluminium  coilp,  they  show  a  great  saving 
in  weight.  Thus  a  coil  which  in  ord  nary  copper  wire  would 
weigh  27  kg.,  weighs  only  107  kg.  in  aluminium,  whilst  having  the 
same  power.  Such  coils  have  proved  so  satisfactory  that  they 
have  been  largely  adopted  for  lifting-magnet  windings,  brake 
magnets,  blow-out  magnets  on  controllers,  and,  especially,  for  the 
field  windings  of  traction  motors. 

Various  methods  have  been  suggested  for  the  strengthening  of 
the  oxide  coating  on  the  wire.  One  of  thefe  consists  in  winding 
the  coils  as  described  above,  and  then  heating  the  whole  and  plung- 
ing it  into  a  suitable  cold  oxidising  liquid.  The  heating  of  the 
coil  causes  the  air  inside  it  to  expand,  and  when  cooled  this  draws 
the  liquid  into  intimate  contact  with  the  whole  winding.  The 
same  result  can  be  attained  more  simply  by  p'unging  the  coil, 
without  heating,  into  a  hot  liquid  bath  and  then  allowing  the 
whole  to  cool  down.  Sometimes  the  oxidised  aluminium  wire  is 
run  through  a  bath  of  grease  or  oil  or  insulating  paint,  and  is 
wound  into  the  coil  whilst  wet.  This  gives  additional  mechanical 
and  electrical  protection.  A  specially  well  oxidised  aluminium 
wire  produced  by  a  secret  process  is  on  the  market  under  the  name 
of  "  Aldradraht."  The  covering  is  from  "005  to  02  mm.  thick,  and 
ii  mechanically  strong,  so  that  no  special  care  in  handling  it  is 
required.  It  stands  pressures  of  several  hundred  volts,  and  is  not 
damaged  by  temperatures  of  350''-400''  C. 

Attempts  have  been  made  to  obtain  the  same  advantages  for 
copper-wire  coils,  since  this  would  cnnsiderably  reduce  the  dimen- 
sions of  a  coil  for  a  given  duty,  the  resistance  of  aluminium  being 
about  1'7  times  that  of  copper.  Direct  oxidisation  of  copper  wire 
is  impracticable,  but  a  method  has  been  patented  for  use  with 
single  layer  windings  of  the  edge- wound  spiral  type.  Here  the 
main  winding  is  of  copper  strip  and  the  various  turns  of  this  are 
separated  by  a  thin  aluminium  foil  spiral  about  '025  mm.  thick 
and  covered  with  its  insulating  oxide  coating. 

In  order  to  strengthen  this  coating,  the  aluminium  is  preferably 
run  through  a  bath  of  ammonium  borate  or  similar  liquid,  whilst 
a  current  is  at  the  same  time  passed  through  the  strip  and  the 
bath.  The  insulation  of  the  exposed  edges  of  the  copper  strip  is 
carried  out  by  a  transverse  winding  of  the  same  oxidised 
aluminium  foil.  This  gives  a  good  heat-conducting  covering, 
which  at  the  same  time  can  safely  withstand  hiph  temperatures. 
This  process  is  the  property  of  the  British  Westinghouse  Co. 

Another  process  for  obtaining  htat-resisting  copper  coils  consists 
in  employing  the  ordinary  cotton  or  silk-covered  wire,  but  drawing 
it  through  a  both  of  plastic  inorganic  insulating  material  before 
winding  it  into  a  coil.  When  complete,  the  coil  is  raised  to  a 
high  temperature,  either  in  an  oven  or  by  means  of  a  current,  until 
the  cotton  or  other  organic  part  of  the  covering  is  wholly  or 
partly  charred,  so  that  the  wire  remains  loosely  embedded  in  a 
tunnel  of  the  hardened  inorganic  material  The  free  space  available 
inside  the  tunnels  is  sufi&cient  for  all  necessary  expansion  of  the 
copper  without  damage  to  the  insulation.  Such  a  covering 
occupies  less  room  than  an  asbestos  covering,  but  more  than  the 
aluminium  oxide  coverinif. 


NEW    COMPANIES    REGISTERED. 


t 


Electrical  Works  (Miller),  Ltd.  (I32,404y— This  company 

was  regibtered  on  N'vcmber  26  b,  >Mth  a  capital  of  £25,000  In  6.(00  shares 
of  £1  each  and  6,0)  0  tbares  of  £i  each,  to  found  elertrical  manufActones  ia 
Qermaoy  or  elsewhere,  to  lighc  factories  and  building!!,  to  provide  motive 
force  to  electrical  macbiDes  and  moverti,  to  carry  on  any  commercial,  flnao- 
t5ial  or  other  enterpriHPB,  &c.,  to  acquire  any  freth'ild,  leasehold  or  other  pro- 
perty in  any  part  of  Eun-pe,  &o.  The  subscribers  (with  one  Bhare  each) 
are:— J  Buggs,  )6,  Juhb  Sireet,  Bedford  Row,  W.C.,  Bolioitor;  R.  A.Boggs, 
15.  Dickenso  •  Ri  ad,  Crourh  Hill,  N.,  bank  o  e»k  ;  A.  M'll-r,  Weishenbunjer- 
atrasse  48  I,  Bavaria,  f  leotrical  fng  neer  ;  E  F  H.  Brgg.,  16.  John  Street, 
"W.C,  8'ilritor;  P.  J.  Stevens, .64,  bouth  Nurwood  Hill,  8  r  .,  managirg  clerk  ; 
H,  S.  Briggi,  8,  Frederick's  Place,  E.O  ,  chartered  accountant;  W  F.  Uhif- 
fereii,  84  7,  CurHitor  Street,  E.C.,  printer.  Minimum  casb  subscripilnn, 
£2,000;  the  namber  of  directors  is  not  to  be  less  than  three  or  more  than 
five ;  the  subscribers  are  to  appoint  the  first ;  qualification,  £100  sbar^-a ; 
remuneration  Df  directors  £ft)  ea^h  per  annum;  of  rpaaflging  director  £240 
per  annum.      Registered  ofQoe,  16,  John  Street,  Bedford  How,  W.C. 


Korthern     General     Transport     Co.,     Ltd:     (132,4?«2). — 

Regi  te  ed  ^ovombar  a9ib,  by  8.  M..r.-e.  1,  EIr.gawsy,  W.<...  Capital  £400,000 
In  £1  Br<Bres  (I5U.U00  6  p^r  cent.  preferKr.cei.  Ot)eci»:  To  orry  on  m  ilie 
Uoitea  Eiiigdr  m,  Eur  pi  and  eUewbere  the  boaiub**  of  tramway,  licbt  lalt- 
way.  moior  car  omi.ibui,  van.  wagon,  cab  and  carr  a^e  prrpr  eiorr,  eDglnecra, 
■tore  and  garage  Ki-epem,  carrier*  of  paksttDgeri  and  goucs,  maoufaciari  n  of 
arid  dealers  in  lootorH,  motor  c^rs,  omuibuars,  cycl<-»,  ca'timger,  trucks,  li.ea- 
iD'jtives   and   oih'-r  Tehicl>  a.  with   eiiber  aieam,  tlectrc    p«tr'  -m  or 

other  power,  elecirii-al  and  mechanical  etgintern,  rlectrit.iao*,  ti.  era 

of  electrical  opparatus,  4o.  The  kigoaures  iwi'h  one  kba'e  •_  ..  -.e  ; — 
H.  S.  Day,  1,  Kiogsway,  ^.C,  dirrctor  ;  T.  bower,  48,  Vic'ona  Road.  Alezaodrs 
Paik,  N.,  Bfcrttary  W.  A.  Otdlrey,  1,  Klounway,  W.C,  >ec)etary  ;  F.  C. 
Cocking,  109,  WoLdvale,  Forest  Hill,  H.K.,  legistrar  ;  8.  J.  Ciemtou.  11,  Uao»- 
croft  Koad,  Hern*}  Hill,  8  E..  secretary ;  J.  M.  Gray,  Oraveiacre,  Graveieod, 
tram  A  ay  manager;  C.  H.  QiUinmB.  72,  f  aal  Hbe>TD  ATn.De,  Eaat  'be«o,  b.  <V., 
secretary.  Minimum  cash  subscription  seven  nbares  Tbe  fliai  dwrciors  (to 
number  not  less  than  two  or  more  than  six;  are  <J.  b.  B  Hilton,  1,  K  ng  way, 
W.C;  C.  K.  Oreene,  6,  Wedt  Street,  Oate«be<d  (rb«irman,  Oateiri>-ad  and 
District  Tramways  Co.);  B.  J.  H  jwley.  1,  Kngiway,  W  C;  L.  A.  AtterUy- 
Jones.  EC,  M.P.,  4,  P»p»r  Buildings,  E.C. ;  and  H.  B.  Uay.  1,  Eiogiway, 
W  C. ;  qualification,  one  share ;  remuoera'i'jn,  £125  earb  per  annoxa  (Ciiair- 
man,  £;300}.    Solicitor,  F.  A.  V.  Idorse,  1,  Kmgaway,  W.C. 

Balm  Mills  Estate  Co.,  Ltd.  (132,478)— This  company  waa 
regisiei  ed  on  November  2&tb,  «itb  a  capital  of  £3  000  in  £1  sharet,  to  acquire 
the  balm  Mills  instate,  Kuberitown,  York,  together  witb  the  property  con- 
nected with  the  business  o(  a  producer  and  supplier  oi  steam  power  carried 
on  bv  J.  J.  Jubb,  to  manufacture  and  generate  gas,  (team  and  elec.riciiy 
for  lightiig,  motive  power  or  otkeiwise,  to  cairy  on  buhi'ie*'*  as  cotton, 
woollen  aiid  woistfd  cloth  marufaciurers,  dc.  Ihe  subsciibers  twnh  one 
sfaas  each)  are:— J.  J.  Jubb,  Bleihtim  Htuse,  batlay,  geotieman.  F.  A. 
Jubb,  Carlingbow,  Batley,  clerk:  Q.  H.  H.  JohtjS  n.  Tii'ity  Mount,  Dewa- 
bu>y,  warehouseman;  J.  8.  Jubb,  Blecbeim  House,  Bailey,  artbitect. 
Private  comptny.  The  number  if  direciors  is  cot  to  be  less  than  three  or 
more  than  Uve,  the  first  are  J  J.  Jiibb,  F.  A.  Jubb,  O.  H.  8.  Johnson  and 
J,  8.  Jubb;  qualifii^ation,  £50  shares,  debentures  or  debenture  stock. 
Bolicitors:  Hcboiefield,  Q  aylor  dt  Maggs,  Batley.  Regibtertd  by  Jordan  and 
Sons,  Ltd.,  116-7,  Chancery  Lane,  W.tJ. 

Norton  GrifBths  &  Co.,  Ltd,  (132  382)— This  company  was 

registered  on  November  25lh,  wub  a  capital  of  £L0O  000  in  50  OOJ  p«rticip\ting 
pieference,  ard  49  tOU  oidinary  shares  of  £1  each,  and  10  OXJ  ^hBresof  Is.  eacD, 
to  construct,  manage,  nork  and  control  public  w.>rks  i>Dd  conveniences  of  all 
kinds,  including  raiiv^ays,  tiamwajs,  docks,  ba  bouis.  pie  e,  can-tlit,  reaervoirs, 
embankments,  irrigations,  reclamaiion,  improvement,  tunnel,  sewage, 
drainage,  banitary,  water,  gas,  aiectric  light,  power  supply,  Ac,  in  any  part  i  f 
the  world.  The  signatories  iwitb  one  fcbaie  each)  are  :— W.  W.  Mitchell.  59a, 
London  Wall,  E.i  .,  secretary;  H.  b.  Grifhths,  59a.  London  Wall,  E.C., 
chartered  accountxnt.  Private  company.  The  flrsi  directors  (to  numoer  not 
less  than  iwo  or  mt  r^  thnn  12)  are  J.  ^o^con  Gi  ifBibs,  M.P.,  and  others  to  ba 
appointed  by  the  bignatoriSH.      W.  W.  Mitonell  is  first  secretary. 

D;  P.  Anderson   &  Co.,  Ltd.  (132,463).— This  company  was 

registered  ou  November  S8tb.  wiib  a  capital  of  £l,0OO  in  £1  ihare^,  to  take 
over  the  businees  oanitd  on  by  Isabella  V  Anderson,  as  "  D.  P  Aidersin  and 
Co.,"  to  carry  on  lh«  biibineps  ol  telegraphic  cable  »nd  other  code  ccmpilers, 
printers,  publitbtrs,  &c.  The  subsciibeia  iwuh  one  share  each)  are: — 
Isabella  V.  Andeison,  ^voca,  Orpicgion,  Kent,  telegraphic  code  compiler;  L. 
Worral,  West  Dtne,  BeacoLSDeld  Road,  Llacton-on-r<ea,  telegraphic  code 
compiler;  B.  V.  Robinson,  P(i..ry  Lodge,  TuLbricge,  Kent,  dnactor  Private 
company.  Ihe  number  of  direciors  is  not  to  >>»  lees  ihan  two  or  more  than 
five;  the  first  are  Itabslla  V.  Anderson,  L.  Worralt  and  H  V.  Koblnsun; 
Isabella  V.  Anderson  u  paimanent.    Registered  office,  10,  Pbiipot  Lace,  E.C. 

Universal  Electric  Contracts,  Ltd.  (132,417)— This  com- 
pany was  registered  ou  Kovembtr  26  h,  with  a  capital  of  £1,000  in  100 
foundeis'  shares  of  £1  each  and  1  8ll0  oidiaary  shares  of  10s.  each,  to  carry  on 
the  business  of  elecirioiaca,  electii>  al  aud  mecbaui- al  engineers,  suppliers 
of  electricity,  &c.  The  subsciibers  |wit)>  one  share  eat  hi  are:-H.  t-inder- 
Brown,  240,  High  Holborn,  W.C,  solicitor;  E.  V.  Alien,  Su.by  Cottage, 
Cookham,  Berks,,  company  direcior.  Private  company.  The  number  of 
directors  is  not  t J  be  lets  than  three  or  more  than  five:  the  first  are  J,  C. 
Akerman,  R.  A.  Chambers,  E.  V,  Allen  and  H.  Pinder-Brown  :  qualification, 
100  oidinary  shares.    Registered  office,  240,  High  Holborn,  W.C, 

Napier-Kimber,  Ltd.  (132,381).— This  company  was  registered 
on  November  25th,  with  a  capital  of  £1,C00,  in  £1  shares,  to  take  over  the 
business  of  general  electrical  contractors  carried  on  at  3,  Wellington  Terrace, 
Bayswater  Road,  W.,  by  Cunningham,  Ltd.  Q  he  subscribers  iwiih  one  share 
each)  are  :—R.  N.  Cunningham,  171,  Edgware  Road,  W.,  electrical  ergineer; 
A.  W.  Kimber,  14,  beUize  Grove,  Bampstead,  N.W.,  electrical  engineer. 
Private  company.  The  number  of  direciors  is  not  to  be  Jets  than  two  or  more 
than  four;  the  first  ate  R.  K.  Cunningham  and  A.  W.  Kimber  (both  per- 
manent);  qualification  £1.  Registered  i.ffioe,  3,  Weilicgtou  Terrace,  Bays- 
water  Roaa,  W. 

Harraway  Bros.,  Ltd.  (132.572)  —This  company  was  regis- 
tered on  November  25ih,  with  a  capital  of  £2,000  in  £1  shares,  to  t'lke  over 
thebubintss  carried  on  at  45,  K.ig's  Road,  Chelsea,  and  146,  Ugh  btreet, 
Kensmgiun,  as  '*  Uaira  way  Bros,"  and  to  canyon  the  business  of  electricians, 
engineers,  suppliers  of  electricity  for  light,  heat,  power,  or  oiber  purposes, 
&c.  The  subscribers  (with  cne  bhare  taih)  a>e  :  -  H.  V.  Harraway,  12,  South 
Square,  Gray's  Inn,  W.C,  solicitor  ;  J.  M.  Hawkins',  26,  HuddU scone  Road, 
Wiliesden  lareen,  N.W.,  secretary.  Private  coiupsny.  Ihe  numb>  r  of 
direciors  is  not  to  be  less  than  two  or  more  than  five;  the  tlrst  are  H.  V. 
barrawayand  J.  M.  Hawkii  s  ;  remuneiaiion,  five  guineas  eaih  per  arnum  ; 
secretary,  J.  M.  Hawkins,  Registered  by  H.  V.  Harraway,  12,  South  Square, 
Gray's  lun,  W.C. 

Holborn  Electric  Fires,  Ltd.  (132,4341— This  company  was 

registered  on  November  27th.  wub  a  capital  of  £.1  000  in  £1  shares,  to  take 
over  the  businefcS  carried  on  at  2,  Devonshire  ^qu«re,  E  C,  ao  the  "  Holborn 
Electric  Fires,"  together  with  curtain  iuveutions  r'-latiog  lo  improvements  in 
eleotiio  heating,  and  lO  adt  pt  an  agretmeut  with  A.  i.  H.  And  ews.  The 
subscribers  (wiih  one  share  each)  are:  A.  J.  H.  Audrtws,  2,  Devonshire 
8q  lare,  E.C,  electrical  enijineer.  Dr.  D.  H.  Jackson,  95,  Abbey  Road,  ^.W., 
consulting  oheiuiac.  Privote  oompauy.  The  number  if  directu>s  is  not  to  be 
less  than  two  or  more  than  four  ;  ihd  first  are  A.  J.  H.  Andrews  ai  d  Dr.  D.  H. 
Jackson  quaiiflcaiijn,  £50.  remuueration  as  flx<d  by  the  com{any. 
Reglatsred  office,  2,  Devonshire  Square,  bisbopsgate,  E.C 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Bhnndda  Tramwuys  Co.,  Ltd.— A  meworfindnm  of  satiafac- 
tioii  lo  the  extent .  f  £i  300  ol"  i  barges  dated  March  24th,  1911.  and  Sovamber 
lath,  10L2,  securing  £24U,U(J0,  has  buen  filed. 

Bawling  Bros,,  Ltd.  (67.908) —Capit-^l,  £100,000  in  *1 
shares  (30,00'i  pref.  and  70,000  ord)  B«>tnrn  dated  Novembe'  4th.  1913  20  R=5 
pTpf  and  38,169  otd.  share's  taken  up.  £58  851  paid.  Mortgages  and  charges  ; 
£17,935, 
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Npw   Phonopore   Telep]ioT»e   Co.,    Ltd.— Mortem pe    dated 

November  19th,  1913,  to  B»c>ire  £500  and  further  advances  not  exceeding 
f  1,500,  charged  on  the  company's  undertaking  and  property,  present  and 
luture,  including  uncalled  onpital.  Holders  :  A  Haes,  24,  Bishopsgate,  E.G., 
and  K.  Medirger,  27a,  Worcester  Street,  Wolverhanapton, 

IVorthwood  Electric  Ll^lit  and  Power  Co.,  Ltd.— Issue  on 

November  7th.  1918,  of  £750  debs.,  part  of  a  series  of  which  particulars  have 
already  been  tiled. 


CITY    NOTES. 


Adelaide  Electric  Supply  Co.,  Ltd. 

The  directors'  report  for  the  year  ended  Augrust  31st,  1913,  states 
that  the  directors  have  continued  their  policy  of  active  development 
during  the  year,  and  have  expended  a  further  sum  of  £121  G91  on 
capital  account  in  the  provision  of  additional  land,  buildings,  plant 
and  mains.     The  area  of  the  districts  covered  by  the  company's 
statutory  powers  is  approximately  155  square  miles,  and  a  supply 
is  now  available  in  302  miles  of  streets,  being  an  increase  of  60 
miles  during  the  year.     3,486  new  consumers  were  connected  to 
the  mains  during  the  year,  bringing  up  the  total  number  connected 
to  11,354,  being  an  increase  of   44  per  cent,  as  compared  with  the 
previous  year.     The  power  supply  has  increased  by  22  per  cent., 
the  motors  now  connected  being  equivalent  to  6.270  h.p.,  while  the 
total   connections,   including   lamps,   motors,   heating    and   other 
apparatus,  have  increased  by  29  per  cent.,  the  total  units  sold  by 
20  per  cent.,  and  the  gross  revenue  by  23  per  cent.     Important 
modifications  have  been  made  in  the  scale  of  charges  for  electricity 
for  power  purposes,  which  the  directors  anticipate  will  lead  to  a 
greatly  increased  demand  from  manufacturers  and  others.     For  the 
purpose  of  providing  the  capital  necessary  to  keep  pace  with  the 
continued  growth  of  the  company's  undertaking,  a  further  £25,000 
5   per  cent,   debenture  stock  was   issued  during   the  year   at  a 
premium.    For  the  same  purpose  a  further  10,000  ordinary  shares 
were   offered   to   the   ordinary   shareholders    in    July    last    at    a 
premium  of  £3  per  share,  ranking  for  dividend  as  from  September 
Ist,  1913.     The  directors  are  pleased  to  report  that  9,821  of  such 
shares  were  allotted,  and  have  been  paid  for  in  full.     To  provide 
for  future  expansion,  a  resolution  will  be  submitted  at  the  forth- 
coming meeting  for  the  increase  of  the  capital  by  the  company  by 
the  creation  of  a  further  20,000  6  per  cent,  cumulative  preference 
shares  of   £5  each,  to  rank  ^^ar/  passu  in  all  respects  with  the 
existing  preference  shares,  and  for  the  issue  of  such  shares  as  and 
when  the  directors  think  proper  for  the  purposes  of  the  company. 
The  profit  and  loss  account  shows  a  credit  balance  for  the  year  of 
£37,857,  as  compared  with  £27,G23  for  the  previous  year,  being  an 
increase  of  37  per  cent.     After  payment  of  the  dividend  on  the 
preference  shares  for  the  half-year  ended  February  28th,  1913,  and 
of  an  interim  dividend  of  5  per  cent,  on  the  ordinary  shares,  there 
remains,  including  the  amount  carried  forward  from  the  previous 
year,  an  available  balance  of  £28,365,  which  the  directors  recom- 
mend should  be  applied  as  follows : — Dividend   on  30,000  6   per 
cent,  preference  shares  for  the  half-year  ended  August  31st,  1913 
(paid  on  September   Ist,   1913),   £4,500;  final  dividend   of  5  per 
cent.,  free  of  income-tax,  on  40,000  ordinary  shares,  making  10  per 
cent,  for  the  year,  £10,000  ;  2  per  cent,  bonus,  free  of  income-tax, 
£4,000  ;    leaving   a   balance   to   carry   forward   of    £9,865.      The 
directors  recommend  that  out  of  the  net  premiums  received  on  the 
above-mentioned  issues  of   debenture  stock  and   ordinary  shares, 
£20,670  be   added   to  general  reserve,  raising  it  to  £58,000  ;  and 
that  the  balance  of  £9,631   be  carried  to  a  suspense  account  to 
meet  the  cost  of  writing  ofif  sundry  items  of  plant  which  are  being 
removed  to  make  room  for  new  and  larger  machinery,  and  also  to 
meet  certain  contingent  liabilities,  the  amount  of  which  has  not 
yet  been  ascertained. 


Number  of  Lighting  Motors  in 

Date,        consumers,     in  kw.  rated  h.p. 

Aug.  31, 1911    . .      4,810           4,411  8  986  h  p. 

Aug.  31.  1912    . .      7,868           6,724  5,137  h  p. 

Aug.  81,  1913   . .     11,854           7,7t2  6,270  h  p. 


Total        Total  units 
connections.       sold. 
8,238  KW.        8,890,530 
10,861  KW.        4,516.898 
14,022  KW.        5,446.488 


Mr.  George  Bookman,  chairman  of  the  local  board  in  Adelaide, 
paid  a  visit  to  England  recently,  and  the  directois  had  the  advan- 
tage of  personally  conferring  with  him  in  regard  to  the  affairs  of 
the  company.  The  directors  record  with  regret  the  death,  in  June 
last,  of  Mr.  W.  E.  Dalton,  one  of  the  company's  local  auditors.  On 
the  recommendation  of  the  local  board,  Mr.  James  Counsell  was 
appointed  to  fill  the  vacancy. 

The  meeting  is  called  for  Monday  next,  at  Finsbury  Pavement 
House,  E.G. 


Barbados  Electric  Supply  Corporation,  Ltd. 

The  annual  meeting  was  held  at  Batildon  House,  E.G.,  on  Monday. 
Mr.  A.  W.  Tait,  who  presided,  said,  in  proposing  the  adoption  of  the 
report  (see  Electrical  Review,  p.  885),  that  the  results  for  the 
year  showed  a  pnfit  of  £395,  compared  with  a  loss  of  £467  last 
year.  Although  the  results  were  again  disappointing,  considerable 
progress  had  been  made.  The  number  of  lamps  and  motors  con- 
nected of  an  equivalent  of  25  c.p.  was  9,430  at  June  30th,  1913, 
which  was  an  increase  of  4,020  ;  and  the  number  of  consumers 
connected  to  the  mains  was  456,  as  compared  with  247.  The 
growth  of  revenue  had  been  steady,  but  the  number  of  units  con- 
sumed per  lamp  was  still  unsatisfactory,  and  much  below  European 
experience.     The  costs  of  g^eneration  were  high,  due  to  the  big^h 


cost  of  oil  fuel  which  prevailed  during  the  whole  year,  and  also  to 
the  low  load  factor.     They  were  doing  all  they  could  to  cultivate 
the  day  load,  and  as  they  knew,  a  certain  number  of  small  moton 
had  been  connected  and  they  were  hopeful  that  that  might  increase, 
although   the   field   in   that  direction  was  not  large.     They  had, 
however,   for  some   time    been  negotiating  with    the    Tramway 
Co!   for  the  supply  of  power  to  them  when  they  converted  the 
line  to  electric   traction.     Their   general  manager,    Mr.    Shettle, 
went  to  the  United  States  to  have  meetings  with  the  chief  parties 
interested    in  the  Tramway   Co.,   and  discussed   with   them  the 
basis    of  an    agreement  for  supply.      The  terms  of   that  agree- 
ment had  been  carefully   considered   by   the    directors,  and   also 
by  their    consulting  engineers,    and    they  had    intimated  to  the 
tramway  company  that,  subject  to   certain   modifications  which 
they  considered  necessary  for  the  safeguarding  of  their  interests, 
they  were  prepared  to  enter  into  a  contract  for  supply.     They  had 
hoped  to  be  able  to  intimate  at  the  meeting  that  the  alterations 
which  they  had  suggested   had    been   accepted  by   the  tramway 
company,  but  they  had  not  yet  received  their  reply.     Even  if  the 
contract  was  si.tned  within  the  next  few  weeks,  the  supply  would 
not  be  available  for  a  year,  because  the  tramway  company  had  first 
of  all  to  reconstruct  their  system,  and  that  company  would  have 
to  install  additional  plant  and  machinery  in  order  properly  to  fulfil 
the  contract.    That  would  involve  the  raising  of  further  capital, 
and  he  presumed  it  would  only  be  possible  to  do  that  by  means 
of  creating  further  debentures.     When  the  business  was  definitely 
concluded,  the  directors  would  inform  the  shareholders  as  to  the 
arrangements  which  were  suggested  in  that  connection.     Since  the 
close  of  the  year  the  revenue  showed  a  satisfactory  increase.     Foi 
the  four  months  to  October  31st  it  had  increased  over  that  for  the 
same  period  of  the  previous  year  by  £545,  which  was  equal  to  an 
increase  of  over  90  per  cent.     As  he  mentioned  last  year,  the  com- 
pany   was    still    feeling    the     active     competition    of    the    gas 
company,    and    the    progress    which    they    were    making    must 
be    considered     satisfactory     when     that    was    borne    in    mind. 
It    was    somewhat    difiBcult    to    persuade   prospective   customers 
to    incur    tne   necessary    expense    of    wiring    and    fitting    their 
houses  for  electric  light,  when  the  gas  company  would  do  that  for 
nothing,  charging   only  an  infinitesimal  monthly  rental.     It  was 
also  difiicult  to  maintain  a  proper  wiring  and  fitting  staff.    The 
general  manager  was  still  endeavouring  to  persuade  some  of  the 
local  men  to  take  up  business  as  wiring  contractors,  and  he  had  at 
last  succeeded  in  inducing  one  man  who  had  had  electrical  training 
to  go  into  the  business,  and  he  hoped,  therefore,  that  that  would 
mean  an  increase  in  the  number  of  consumers  that  could  be  con- 
nected.    With  regard  to  street  lighting,  06  lamps,  of  an  equivalent 
of  7,200  c  p.,  were  erected  during  the  year  under  review,  and  since 
the  close  of  the   year   a   further  contract   for  20  lamps,  of  an 
equivalent  of  2  000  c.p.,  had  been  obtained  for  lighting  the  road  to 
St.  Lawrence,  and  those   had  now  been  erected.     A  contract  had 
also  been  secured  for  23  lamps,  of  an  equivalent  of  2,600  c.p.,  from 
the  Government,  for  lighting  the  wharves  and  inner  basin,  and 
that  work  was  now  in  hand.     As  he  had  already  mentioned,  they 
had  been  compelled  to  pay  a  very  high  price  for  oil  fuel.     As  they 
knew,  oil  everywhere  had  gone  up  in  price,  and  at  present  they 
were  under  the  disadvantage  of   having  to  ship  practically  the 
whole  of  the  oil  required  from  the  United  States.    They  were  only 
able  to  obtain  a  small  supply  locally  in  the  island,  and  although 
they  had  experimented  with  the  Trinidad  oil,  they  had  not  been 
able  to  use  it  with  any  success,  because  it  contained  so  much  tarry 
matter.     It  might  be,  however,  that  when  refineries  were  estab- 
lished there,  they  might  be  able  to  produce  an  oil  suitable  to  their 
requirements.     They  understood,  also,  that  the  Mexican  Eagle  Oil 
Go.  had  recently  obtained  powers  to  erect  an  oil  storage  statioin 
near  their  works  for  supplying  shipping,  and  if  such  station  wa^ 
established,  there  might  be  a  chance  of  obtaining  cheaper  fuel,  as 
the  oil   would   then   be  shipped  to  the  island  in  bulk  in  large 
quantities.      The  chairman  proceeded   to   refer  to   the  accounts. 
The  capital   expenditure  during   the    year  amounted  to   £2,484. 
That  represented  expenditure  on  extensions   to  mains  for  public 
lighting  and  general  service,  and  for  house  connections  with  con- 
Bum^rs.     In  addition  to  public  lighting,  the  principal  extension 
carried   out   during  the  year  was  that   to  the    suburbs    of    St. 
Lawrence.     Although   the  results  up   to  date   were  considerably 
behind  what   was  expected,  the    progress  had   been   steady   and 
encouraging.       It  took    some    time    to    overcome   the    overhead 
charges,  but  when  the  load  reached  a  certain  point,  the  percentage 
uf  costs  rapidly   decreased   with   any   increase  of  supply.     They 
believed  this  point  had  now  been  reached,  and  he  hoped  that  next 
year  they  would  be  able  to  submit  a  more  satisfactory  account. 
If  a  contract  could  be  arranged  with  the  tramway  company,  the 
progress  of  their  undertaking   should    be   all  the  more  rapid,  not 
only  because  of  the  decrease  in  the  total  costs  of  generating,  but 
also  because  of  the  increase  of  activity  which  it  was  bound  to  create 
among  the  people. 

Colonel  W.  F.  Leese  seconded  the  motion,  and  the  report  was 
adopted. 


Reduction  of  Capital. — Brother tx)n  Tubes  and  Coa- 

duits,  Ltd.,  and  reduced. — A  petition  for  the  confirmation  of  the 
reduction  of  capital  from  £65,000  to  £13,000  has  been  presented 
and  will  be  heard  on  December  yth. 

The  Traction  and  Power  Securities  Co.,  Ltd.,  and  Reduced. 
— A  petition  for  the  confirmation  of  the  reduction  of  capital  from 
£2,000,000  to  £1,829,180,  is  to  be  heard  on  December  9th. 

Consolidated  Gas,  Electric  Lijflit  and  Power  Co.  of 

Baltimore.— A  quarterly  dividend  of  li  per  cent,  is  announced. 
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Consolidated  Diesel  Enj^ioe  IWannfactorers,  Ltd. 

The  directors'  report  expresses  rejjret  that  durin(?  the  period  from 
March  27th,  1912,  to  October  IHst,  1913,  the  proflts  anticipated  in 
the  prospectus  were  not  realised.     The  unstable  market  for  fuel 
oil  and  the  conseciuent  hij<h    prices    had   adversely   affected    the 
profits.       The    general   expenses   for   the    19   months,    therefore, 
exceeded  the  revenue  by  £9,600.     The  new  works  at  Ipswich,  in 
connection  with  which  part  of  these  expenses  had  been  incurred, 
had  only  just  been  completed.     It  had,  therefore,  not  been  possible 
to  obtain  any  revenue  from  this  source,  but  the  works  were  now 
actively  enpraped  in  the  buildinp  of  engines,  and  the  first  of  these 
was  expected  to  be  ready  for  running  by  the  beginning  of  the  year. 
In  the  meantime,  orders  for  engines  were  being  executed  at  the 
Ghent  works.     A  number  of  orders  had  already  bsen  booked  for 
the  foundry  at  remunerative  prices,  and  work  was  energetically 
progressing.    No   dividend   for    the    past  year   had  been  received 
from    the    investment    in   Usines  Carels    Freres,    although   the 
balance-sheet  of  that  company,  before  providing  for  depreciation 
on  buildings,  plant  and   machinery,   showed   the   profit   for   the 
period  ending  July  15th,  1913,  as  724  993.07   fr.  (£29,000).     This 
profit    was    less    than    was    anticipated,    and    the    directors    of 
Usines  Carels  Freres  attributed  this  falling  off  to  the  following 
reasons  : — (1)  The  war  in  the  Balkans.     Messrs.  Carels  have  in  the 
past  done  a  large  trade  in  these  countries,  and  the  war  has  seriously 
affected  this  business.     (2)  The  national  strike  which  took  place  in 
-Belgium  in  the  early  part  of  the  year.     (3)  The  high  prices  which 
had   been   ruling   for   fuel   oil  and  the  consequent  effect  upon  the 
obtaining   of  orders.      And   (4")   considerable    expenses  had  been 
incurred  in  connection  with  the  extensions  of  the  works.     These 
expenses  had  been  met  out  of  revenue,  although  no  benefit  from 
the  extensions  was   derived    during   the   period   covered   by   the 
accounts.     Owing  to  these  special  circumstances,  the  directors  of 
Usines  Carels  Freres  had  decided,  after  writing  off  depreciation, 
to  apply  the  balance  of  profits  to  writing  off  expenses  incurred  in 
connection  with  the  exhibition  at  Ghent  and  in  reduction  of  other 
charges.      Messrs.   Usines  Carels  Freres  had  now  on  their  books 
orders  totalling  over  £120,000,  including  an  order  of  two  marine 
engines  of   1,500  b.h.p.  each  for  the  British  Admiralty,  and  they 
were   using   every  effort  to  keep  the  figures  of  the  order  book  as 
high  as  the  actual  conditions  of  trade  will  permit. 


The  adjourned  ordinary  general  meeting  of  the  shareholders  was 
held  on  Tuesday,  at  Salisbury  House,  London  Wall,  EC.  Mr. 
J.  M.  Fells,  the  chairman,  presided,  and  there  was  a  crowded 
attendance.  The  proceedings,  which  lasted  upwards  of  two  hours, 
were  at  times  very  lively,  but  in  the  end  the  appointment  of  a 
Committee  was  agreed  to  with  practical  unanimity. 

The  Chairman  said  that  as  he  had  only  quite  recently  been 
elected  a  director  he  desired  to  emphasise  as  clearly  as  possible  the 
fact  that   he  was  presiding  at  that  meeting  in   a  representative 
capacity.     His  election  as  chairman  was  due  to  the  fact  that  a 
number  of  independent  and  influential  shareholders  suggested  to 
the  directors  that  it  was  desirable  that  there  should  be  on  the 
board  a  director  who  had  no  responsibility  whatever  for  the  past. 
In  what  he  was  about  to  say  he  should  not  attempt  to  excuse  the 
directors,  for  they  had,  in  his  opinion,  been  guilty  of  some  grave 
errors   of  judgment,   and   the   company   should   not    have    been 
allowed  to  drift  into  its  present  position,    matters  should    have 
been   taken   in  hand   some  time   ago.     Whether    those  errors  of 
judgment   carried   any   legal  responsibilities,  he  (the  chairman), 
as    a    layman,    could    not   express    any    authoritative    opinion. 
His  sole  duty  as  regarded  the  past  was  to  report  to  them,  as  fully 
and   frankly  as   he  could   without   detriment   to  the   permanent 
interests  of  the  company,  what  led  to  the  present  position.     Having 
referred    to    the  early    history    of    the    Diesel    engine   and    its 
patents,  he  said  that  the  Diesel  Eugine  Co.,  of  which  the  Consoli- 
dated Co.  held  some  90  per  cent,  of  the  shares,  was  formed  some 
few  years  after  the  date  of  Dr.  Diesel's  patents.      The  first-named 
company  was  only  a  royalty  receiving  and  merchanting  company, 
and  its  principal  contractor  was  Messrs.  Carels  Fibres.      In  1903 
the  Diesel  Engine  Co.  and  Messrs.   Carels   Freres  entered  into  an 
agreement  of  a  close  and  business  character,  which,  with  certain 
modifications,  existed  until  the  Spring  of  last  year,  when  the  Con- 
solidated Co.  was   formed  and  acquired  some  99  per  cent,  of  the 
shares  of  the  Engine  Co.  595,959  shares  of  £1  each  had  been  issued. 
From  these  had  to  be  deducted  172,149  shares,  of  which  72,149  were 
issued  to  the  Diesel  Engine  Co.,  and  100,000  to  Carels  Freres,  which 
left  423,810  subscribed  in  £1  shares.     Of  that  money.  £150.000  was 
paid  to  Carels  Freres  in  accordance  with  the  terms  of  the  prospectus. 
£8,500  was  paid  for  preliminary  expenses,  and  £31,716  for  under- 
writing commission  and   share    brokerage.     Those   three   items 
amounted  to  £190,000,  leaving  £233,810  available  for  the  cost  of 
building  aad  equipping  works  in  England,  for  the  manufacture  of 
Diesel  engines  and   for  additional  working  capital   to  meet  the 
demands  of  an  increasing  business.     On  October  31st  last  out  of 
that   £233,810,    £136,6(50  had   been  spent  on  the   new  works  at 
Ipswich     Altogether,  £143,357  had  been  advanced  to  and  invested 
in  the  Diesel  Engine  Co.,  and  the  auditors  had  drawn  attention  to 
the  fact  that,  in  their  opinion,  owing   to  trading  losses  incurred 
by  that  company,  which  were  not  provided   for   in  the  accounts, 
that  figure  was  not  of   the  value  stated.     He  (the  chairman)  was 
advised  that  at  least  £35,000  out  of  the  amount   whiuh  the  com- 
pany had  advanced  to  the  engine  company  would  be  irrecoverable. 
Having  dealt  with  the  company's  investment  in  the  Udines  Carels 
Freres,   the  chairman    said    ttiat  the  present    financial    position 
of  the  undertaking  was  such  that  they  must  have  fresh  capital, 
and    their    suggestion    was    that    it    should  be  raised   on   what 
was    known    as    the    a"?3esBment  principle    rather    than    by  th© 


isflue  of  debentures.  The  commercial  record  of  the 
ciat«d  companies  showed  that  they  had  bosineoB  ooniMetiona  in 
all  parts  of  the  world,  and  that  the  present  Tolnme  of  boviiieM, 
which  was  large,  w&i  capable  of  conniderable  ezpanaioa,  and  ha 
believed  that  given  an  efficient  board  of  directors  and  Btaff,  there 
wa'i  no  rea-wn  why  the  company  should  not  earn  taXiafwctoTj 
profits.     In  conclusion,  he  H»id  that  the  boaro  had  a  la'  rity 

of  proxies  which  would  enable  them  to  carry  their  rr_  .hey 

so  wifhed,  but  feeling  that  the  company  had  a  great  future, 
instead  of  using  those  proxies  and  paasioK  ^he  report  that  day,  it 
was  their  desire  to  see  a  small  committee  of  shareholders  appointed 
to  go  into  the  whole  history  of  the  company  and  to  report  at  a 
subsequent  meeting. 

SiK  Wii.LiA.M  Peat  then  addressed  the  shareholders  at  rreat 
length  on  the  position,  and  gave  it  ae  his  opinion  that  it  would 
be  necessary  to  write  a  very  substantial  sum  off  the  aasete  of 
the  Diesel  Engine  Co.  &h  lost.  He  pointed  out  that  last  year  there 
was  a  lorts  ot  £49,000  in  that  company  due  to  the  fact  that  the 
directors  had  p*id  that  amount  of  money  to  persons  who  had 
bought  Diesel  engines  which  had  not  come  up  to  the  specifiaati3ns. 
With  regard  to  the  Usines  Carels  Freres,  50  per  cent,  of  the 
capital  of  which  belonged  to  the  Consolidated  Co.,  he  pointed  out 
that  they  had  paid  a  quarter  of  a  million  for  a  half  interest  in 
that  concern  although  the  total  capital  was  only  £400,000. 
Although  they  got  no  dividend  from  that  company  this  year,  he 
was  confident,  as  a  result  of  his  investigations,  that  the  buaineM 
was  a  good  one,  and  that  fine  profits  ought  to  be  made  under 
proper  management.  Altogether  he  estimated  that  it  would 
be  necessary  for  the  directors  to  write  off  something  like 
£135,000  to  clean  up  the  balance-sheet,  and  if  the  pro- 
posed scheme  of  reconstruction  went  through,  the  os.  a 
share  by  which  the  capital  was  to  be  written  down  should  be 
adequate  to  write  off  that  loss.  The  scheme  further  provided  for 
an  assessment  of  53.  a  share,  which  would  produce  £150,000.  The 
manager  had  given  him  an  estimate  that  when  the  Ipswich  works 
were  in  full  swing  they  ought  to  make  £26,000  a  year  profit,  after 
providing  for  depreciation.  It  was  evident  that  the  company  had 
got  valuable  patents  and  a  business  worth  conservmg,  and  the 
only  course  open  to  the  shareholders,  short  of  liquidation,  was 
reconstruction.  In  his  opinion,  it  was  important  that  they  should 
face  the  situation  boldly  and  at  once,  and  not  allow  matters  to  drift 
on  in  the  hope  that  things  would  improve. 

The  Chairman  then  proposed  a  resolution,  to  the  effect  that  a 
Committee  of  seven  shareholders,  with  power  to  add  to  their 
number,  be  appointed  to  inquire  into  the  causes  of  the  present 
position  of  the  company,  to  advise  as  to  remedies,  and  to  deal  with 
the  question  of  the  new  board  and  the  reconstruction  scheme  ; 
the  Committee  to  report  to  a  further  meeting  to  be  held  in  a  fort- 
night's time,  their  report  being  first  circulated  among  the 
shareholders. 

Mr.  Davidson,  who  said  he  had  come  prepared  to  very  strongly 
criticise  the  action  of  the  board,  remarked  that,  under  the  cir- 
cumstances, he  would  second  the  chairman's  resolution,  and  would 
content  himself  with  saying  that  he  hoped  nothing  would  be  done 
to  prevent  the  committee  trying  to  find  out  who  was  responsible 
for  the  present  position,  and  whether  they  could  not  fix  pejuniary 
responsibility  upon  someone. 

Mr.  Pf.ddie,  chairman  of  the  Shareholders'  Committee,  and  Mr. 
Lawson  having  addressed  the  meeting  at  some  length,  the  resolu- 
tion for  the  appointment  of  a  committee  was  agreed  to,  and  the 
meeting  proceeded  to  nominate  gentlemen  to  act  on  this  body. 


Barraah  Electric  Tramways  and  Lisrhtins:  Co..  Ltd. 

— The  directors  announce  a  dividei  li  of  3  per  cent.  (33.  per  share) 
on  the  preference  shares,  placing  £5,000  to  reserve  for  depreciation 
and  carrying  £908  forward.  According  to  the  Fini2>tt't<il  Time*, 
the  directors  announce  that  if  proper  provision  for  the  upkeep  and 
for  depreciation  of  the  system  is  to  be  provided,  it  will  be  impossible 
to  rely  upon  paying  the  full  dividend  on  the  preference  shares,  and 
consequently  there  is  no  reasonable  prospect  of  paying  anything  on 
account  of  the  arrears.  The  directors  have  formulated  a  .scheme 
which  will  be  submitted  at  meetings  on  December  5th  and  i!2nd. 

Stock    Eichan$re   Notices. — Applications    have    been 

made  to  the  Committee  to  appoint  a  special  settling  day  in — 

Stolz  Electrophone  Co.  (1913),   Ltd.— 60.000  shares  of  £\  each  folly  paid, 
Nos.  1  to  60,000. 

And   to    allow  the    following   securities   to  be   quoted   in   the 

Official  Li.t  :— 

Victoria  Falls  and  Transvaal  Power   Co.,  Ltd.— Further  issue  of  169,000 
preference  shares  of  £\  each  fully  paid,  Nos.  1,838,001  to  -J.OOO.OOO. 

Calcutta   Electric   Supply  Corporation.  Ltd.— The 

number  of  units  delivered  to  consumers  during  the  five  weeks 
ended  October  3l8t,  1913,  amounted  to  1,420,639,  compared  with 
1,38(5,195  units  in  the  corresponding  five  weeks  of  1912. 

Brazilian  Traction,  Lijcht  and   Power  Co.,  Ltd.— 

The  directors  have  declared  a  dividend  of  1*  per  cent,  for  the  three 
months  to  December  Slat  on  the  6  per  cent,  cumulative  preference 
shares. 

Mackay  Companies. — The  usual  quarterly  dividend  of 
li  per  cent,  on  the  common  shares  is  announced. 

Power  Gas  Corporation,  Ltd. — The  directors  recom- 
mend a  dividend  of  5  per  cent,  per  annum  on  the  ordinary  shares, 
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Continental.— Germany. — A  new    company  baa  been 

formed  by  tht»  Rheiaisohe  Credit  Bank,  at  Mannheim,  entitled  the 
Elektrische  Kraftversorjrungr  Aktien  Gesellschaft,  whose  objects 
arp  for  the  erection,  purchase,  promotion,  morttraee  or  workinjr  or 
all  kinds  of  electric  installations.  The  <iapital  in  fixfd  at  £-100,000. 
The  company  is  associated  with  the  Brown-Boveri  concern,  and 
takes  over  a  series  of  undertakings  from  that  firm,  so  that  it  starts 
with  a  prepared  portfolio.     Eng.  Prof.  Marguerre  is  the  president. 

France. — The  report  of  the  Society  Electro-Metallurpie  de 
Dives,  for  the  year  ending  on  June  30th  last,  shows  a  net  profit  of 
£1)0,616.  Of  this  sum  £2,972  is  being  placed  to  legal  reserve, 
£1,642  paid  to  the  directors  and  management,  £14,281  to  a  special 
reserve  fund  to  provide  for  fluctuations  in  the  prices  of  metals,  and 
£40,000  to  the  payment  of  a  5  per  cent,  dividend  to  the  share- 
holders, leaving  a  small  balance  to  be  carried  forward. 

Russia. — The  report  of  the  Sooi6t6  Russe  del'Electricite  Westing- 
house,  for  the  last  financial  year,  shows  a  loss  of  £72.115,  bringing 
the  total  loss  appearing  in  the  balance-sheet  up  to  £230,652. 

Isle  of  Tlianet  Electric  Tramways  and  L1|2:htin^ 

Co.j  Ltd. — The  directors  report  (according  to  the  Financier-)  that 
the  accounts  for  the  year  to  September  30th  show  a  balance,  being 
profit,  of  £21,635,  compared  with  £19,769  for  the  previous  year. 
Owing  to  the  more  favourable  weather  during  the  past  season,  the 
traffic  receipts  show  an  increase  of  £2,291  compared  with  the 
previous  12  months.  The  sale  of  electricity  also  increased  by 
£1,399,  or  nearly  16  per  cent.  The  balance  of  the  revenue  account 
at  the  disposal  of  the  company,  including  £2  581  brought  forward, 
is  £16,607.  The  directors  propose  to  pay  a  dividend  of  3  per  cent, 
on  the  preference  shares,  which  will  absorb  £4,500,  leaving  a 
balance  of  £12,107.  It  is  proposed  to  place  £2,000  to  rolling  stock 
reserve  account,  to  appropriate  £6,000  towards  future  maintenance 
of  permanent  way,  to  add  to  third-party  insurance  reserve  £1,000, 
and  to  carry  forwardi£3,107. 

Canadian  General  Electric  Co.,  Ltd. — The  directors 

have  declared  a  quarterly  dividend  at  the  rate  of  If  per  cent,  for 
the  three  months  to  December  31st,  plus  a  bonus  of  1  per  cent., 
making  a  total  of  8  per  cent,  for  the  year,  on  the  common  stock. 

R.  Wayi^ood  &  Co.,  Ltd. — An  interim  dividend  at 
the  rate  of  5  per  cent,  per  annum  (6d.  per  share),  less  income-tax, 
on  the  ordinary  shares  for  the  past  half-year  is  announced. 

Electric  and   General  Investment  Co.,  Ltd.— The 

directors  have  declared  the  interim  dividend  on  the  preference 
shares  and  Is.  per  share  on  the  ordinary  shares,  being  at  the 
maximum  rate  of  10  per  cent,  per  annum  for  six  months  ended 
November  30th,  1913. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 
It  has  been  a  case  of  the  Home  Railway  market  first,  and  the  rest 
nowhere.  Investment  securities  picked  up  under  the  leadership  of 
Consols,  but  the  buoyancy  was  damped  by  a  heavy  and  unexpected 
issue  of  Canadian  Government  stock.  With  speculation  in  American 
Rails  and  mining  shares  shrunk  to  a  minimum,  the  Home  Railway 
market  has  matters  all  to  itself,  and  is  attracting  a  fair  amount  of 
business  ;  much  of  it,  however,  is  of  the  semi-professional  type,  and 
a  smart  fall  on  Tuesday,  to-day,  reflected  the  ways  of  profit- 
scalpers. 

The  firmness  of  Home  Rails  is  due  mainly  to  the  consideration 
of  the  dividend  outlook,  combined  with  a  reaction  in  public  feeling 
against  foreign  gambles  which  have  involved  the  operator  too  often 
in  severe  and  sometimes  total  loss.  The  North- Eastern  has  just 
arrived  happily  at  a  new  three  years'  agreement  between  itself  and 
its  men,  and  although  the  railwaymen  have  given  notice  to 
terminate  the  conciliation  boards,  this  is  understood  to  be  a  step 
not  entirely  distasteful  to  the  companies  themselves,  inasmuch  as 
it  will  permit  of  new  ar.angements  being  made  likely  to  be  more 
agreeable  to  everyone  concerned. 

Fresh  rises  occurred  in  Districts  and  Metropolitans.  The  latter 
have  been  especially  prominent,  partly  because  of  the  bear  account 
in  the  stock,  partly  because  of  the  Great  Northern's  ovfrtures  to 
the  City  tube  that  is  now  owned  by  the  Metropolitan  Railway. 
But  in  the  reaction  the  price  gave  way  to  43.  Districts  shot  up  on 
the  openinsr  of  the  new  tube  to  P^dilington.  Ei:*t  Londons  rose  to 
8  but  came  back  to  7.  London  and  South-Western  Deferred  stock 
is  coming  to  the  fore  in  connection  with  the  scheme  for  electrifying 
a  part  of  its  suburban  system.  Probably  the  stock  will  receive 
Biich  a  dividend  at  the  end  of  the  current  year  as  will  give  a  return 
of  5i  to  6  per  cent,  on  the  money,  and  it  is  argued  that  with  elec- 
trifioatioa  of  the  Thames  Valley  lines  this  should  be  capable  of 
substantial  expansion.  But,  at  the  same  time,  it  is  well  to  remember 
that  there  may  also  be  involved  the  possibility  of  a  fresh  issue  of 
capital  to  undertake  the  work. 

The  Electric  Lighting  market  is  very  steady,  with  quiet  rises  in 
several  issues.  B-^yond  that  tht^re  is  not  much  to  say.  People  are 
not  selling  their  shares,  but,  on  the  other  hand,  therH  hss  been 
little  fresh  demand,  and  consequently  dealings  are  comparatively 
few  and  far  between.  Tois.  in  a  nt'gative  way,  is  a  good  thing, 
since  it  shows  that  the  public  are  no^  going  to  he  led  away  into 
thinking  that  the  County  of  London  Blectrin  Company's  Bill  will 
pave  the  way  to  a  complete  m-'tamorpho-is  of  the  industry  in 
London.  That  iniustry  is  d  'ing  very  well,  and  while  the  amalga- 
mation of  interests  w  >uld  mak*  a  onsiderible  difference  to  profits, 
its  3onsummla:ion  is  still  a  long  way  off. 


Various  shares  have  gained  i  on  the  week,  amongst  them  being 
Bromptons,  Chelseas,  Eensingttms  and  South  Londons.  Debenture 
stocks  are  also  on  the  rise,  the  advances  being  a  point  each  in 
several  cases. 

The  market  in  Mexicans  is  better  for  the  time  bfing.  Well- 
informed  people  in  London  look  upon  the  withdrawal  of  Huerta — 
at  least  temporarily — as  already  certain,  thanbs  to  the  fatuous 
policy  of  the  United  States,  or,  rather,  of  President  Wilson.  The 
present  position,  in  a  nutshell,  is  that  the  country  wants  money, 
that  it  is  not  likt^ly  to  get  cash  upon  reasonable  terms  until  the 
internal  struggles  are  settled,  and  that  everyone  who  has  a  stake 
in  Mexico  is  eager  to  see  things  cleared  up  as  quickly  as  possible. 
Mexican  Light  and  Power  issues  are  a  little  lower,  but  Mexico 
Trams  have  improved,  the  Common  shares  rising  2  points  and  the 
bonds  1.  The  group,  as  a  whole,  is  better.  Rio  bonds  picked  up, 
and  there  are  substantial  recoveries  in  British  Columbia  Electric 
Railway  issues.  Brazilian  Tractions  went  up  2,  in  sympathy  with 
smart  rides  in  the  Government  bonds. 

Some  of  the  American  power  and  other  utility  companies'  shares 
— which  for  a  long  time  past  had  been  almost  unsaleable — suddenly 
came  to  the  front  at  the  end  of  last  week,  the  prices  putting  on 
several  points  in  a  day.  As  may  be  well  supposed,  the  market  in 
them  is  an  exceedingly  tender  one.  Shawinigan  Water  Common 
shares  rallied  3  to  138 J  upon  the  steady  advauce  in  the 
company's  earnings  for  tltis  year,  and  the  bonds  are  i  highei. 
Montreal  Common  went  up  4  to  219  ; '  and  a  demand  for  Electric 
Development  of  Ontario  bonds  carried  the  price  to  96i.  Canadian 
General  Issues  have  risen,  the  dividend  of  7  per  cent,  being  sup- 
plemented by  a  bonus  of  1  per  cent.  There  is  a  wide-spread 
impression  that  the  new  Canadian  Government  and  municipal 
loans  just  floated  in  London  will  tend  to  ease  the  money  stringency 
in  Canada  very  considerably,  and  the  re  fore  advantage,  not  only  the 
railroads,  but  the  industrial  corporations  and  commerce  generally. 
Lisbon  Trams  are  better  at  IJ. 

The  Telegraph  and  Telephone  list  is  steady,  with  no  particular 
alterations  worth  mentioning.  West  India  and  Panama  Tele- 
graphs put  on  53.,  thanks  to  a  little  speculative  demand  at  the  end 
of  last  week,  and  this  had  the  effect  of  improving  the  price  of  the 
First  Preference  also.  Marconis  slipped  back  into  dulness,  both 
classes  of  shares  showing  a  slight  reaction,  although  Canadians 
are  well  maintained  at  98.,  and  Americans  at  16s.  9d.  Renters 
recovered  the  dividend  of  6s.  per  share  deducted  on  the  Stock 
Exchange  pay-day. 

In  the  Manufacturing  group,  Castner-Kellners  rallied  ^  upon 
the  statements  at  the  meeting.  Small  falls  occurred  in  iJritith 
Aluminium  Ordinary  and  Babcock  &  Wilcox  shares.  Consolidated 
Diesel  Engines  at  2s.  6d.  were  unchanged  as  the  result  of  this 
weeks  meeting.  Crompton  Debenture  rose  3  ;  and  Willans  and 
Robnson  Preference  after  its  7  points  rise,  is  another  1  to  the  good 
at  22^.  Rubber  shares  have  gone  back,  because  of  the  failure  of 
the  jaw  produce  to  rise  to  regain  the  half-a-crown  per  lb ,  which 
it  touched  a  little  while  ago,  Business  has  fallen  again  upon 
quietude,  and  further  developments  are  wanted  to  revive  renewed 
interest. 

Within  a  day  or  two,  there  will  probably  appear  the  prospectus 
of  £175,000  7  per  cent,  cumulative  participating  preferred  stock, 
to  be  offered  at  par,  in  the  Province  of  Buenos  Ayres  Electric 
Supply  Company. 


ELECTRIC    TRAMWAY    AND    RAILWAY 
TRAFFIC    RETURNS. 


Month 

Receipts  for 

Route 

Locality. 

ended 

the 

Total  to  date. 

milftn 

(4  wks.) 

month. 

Z  ^ 

open. 

£ 

£ 

JB 

£ 

i 

Bath 

Nov.  26 

3,084 

+    £93 

48 

46,240 

+  3,704 

.. 

Blackpool-FleetWd 
Bristol 

„    29 

1,161 

+-    114 

21 

29,0  3 

+   2,790 

8 

„    28 

29,447 

•  3,257 

£8., 066 

4  51,291 

30-6 

♦Brit.Elec.Trac.Co. 

,.    21 

0),4a 

-.  9,!it0 

4VU-8 

1V6 

Chatham  and  Di»t. 

,,    20 

K,585 

-     315 

46 

4,R11 

+  2,818 

14-98 

Cork 

„    27 

1,8'b 

+      86 

47 

23,726 

+  ■    6f5 

•89 

Dublin 

„    28 

l!»,154 

-2,1(7 

,  , 

2^0,257 

-16,f64 

64-26 

,   , 

Hastings 

„    27 

3,U-7 

v44 

+  3,698 

li^-a 

Lancarhire  United 

„    2C 

b,v&' 

.  i,oa3 

47 

7.S,641 

■    9,08i 

42 

3 

Llandudno-Co'.  Bay 

„    2 

64t- 

t       47 

fl 

17,  19 

+   1,480 

6-6 

London  United 

„    21 

28,2^7 

4  1,616 

296,054 

t   6,086 

Tyneside 

„    19 

1,9  la 

•• 

■i\ 

11,060 

721 

ii 

•• 

Anglo-Argentine   .. 

„    25 

218,018 

'  n.sro 

47 

i,605,01S 

+  189,803 

, . 

Auckland     . . 

„     21 

10,497 

-8,677 

21 

93,254 

-  4,94H 

i&-^ 

1-81 

Brisbane 

Sept. 

v5,{9( 

2,890 

. . 

23i!,7t8 

+  51674 

,. 

Calcutta 

N.  v.i9 

17,939 

f    991 

>-  9,840 

Kalgoorlie,  W.A.  . . 

0(t. 

2,652 

,  , 

44 

29,099 

2U-6 

^Madras 

Nov.  15 

l,t03 

—      14 

46 

37,8'- 4 

+  2,527 

16-26 

1 

Montevideo 

Oct 

2y,224 

+    7i.6 

62 

378,6i6 

'  27,219 

•• 

•• 

Cen.  London  Ely. 

Nov.  29 

21,060 

-1,^61 

1  48 

339,400 

6,323 

6-78 

•4 

City  &  S.  Lon.  Rly. 

,.    29 

11,191 

-1  076 

1  48 

13  ,4H0 

— ia,7ia 

7-26 

•■ 

Duijiin-Lucan  Rly. 

„    28 

44-^ 

1 

VlJ 

.S.2.S4 

-       22 

7 

L'pool  Overh'd  Rly. 

„    23 

6,7^2 

+     472 

47 

80,5«fi 

.   6,0-6 

6-b 

London  Elec.  Ry.  Co. 

„    29 

f8,lf0 

—     85 

48 

65.S,SJ6 

+      72.i 

21-26 

Mersey  Railway     . . 

„    2< 

",667 

-    186 

j8 

lli7,lH8 

+  4,70i 

4-6 

Metropolitan  Rly. 

„    2 

72,2Ml) 

.  6,015 

47 

809,.«.78 

28,V3t» 

2y-!<5 

8-6 

Met.  District  Rly. 

..    29 

5  =,771 

, 

>     141 

• 

48 

b2a,3l8 

y  17,743 

26 

■•  Inclrfdej  railwayo  and  tiumwajs. 


;  Two  weeks. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER    COMPANIES. 


NAME. 


Bournemouth  &  Poole,  Ord. 

Do.    4i%Pref 

Do.    Second  ft  %  Pref. . . 

Do.    4J  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord. 

Do.    7  %  Cum.  Pref.    . . 
Central    Electric  Supply,  4 

Guar.  De_- , 
Charing  Cross,  West  End  &  Citj 

Do.    4i%  Cum.  Pref 

Do.    "  City     Undertaking  "  ) 
44  %  Cum.  Pref.  J 

Do.    Do.    4  %  Deb 1 

Chelsea,  Ord.  

Do.    4J%Deb 

City  of  London,  Ord 

Do.    6%  Cum.  Pref 

Do.    6%  Deb 

Do.    44  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    4§%Deb 

Do.    4*  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    4§  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    6  %  Cum.  Pref 

Do.    4i%  First  Deb 

Hov 


Stock 

or 
Share. 


10 
10 
10 

Stock 
6 
5 

100 

6 
6 


100 
6 
Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
£3 
5 
6 
100 
6 
5 
100 
6 


Dividends 
for 


I9I2 
6 

I' 

10 

7 


6 
4i 

ii 

4 

5 

4i 

9 

6 

5 

*h 

6 
6 
44 
*i 


4i 

6 

5 


1913 

4i 
9t 
7 


4J 

4i 
4 

4t 

*J 
6t 

6 

5 

4i 

5+ 

6 

4A 

4| 


6 

8t 


Closing 

Quotations 

Deo.  2iid. 


rlO^ 
94 
10  —  lOi 
96  —  98 
8*—    !> 
si-    8g 

91  —  94  xd 


Rise 
+  or 
Fall 


+  i 


+  i 


+  4 
+  X 


Present 

Yield 

p.c. 


t  a.  a. 

6  17  1 
4  14  9 
B  14  3 
4  11  10 
6  11  1 
4    1    2 

4  6    1 

6    0    0 

5  0    0 

6  9    1 


4    6  6 

4  17  7 

4  13  9 

6    6  0 

5  9 

3  4 


9    1 
0    0 


0 

6 

9 

Nil 

7    1 


6  8 
6  3 
6    2 

4  19 

5  10 


NAME. 


Kensington  4  Knightsbridge.Ord. 

Do.    4  %  Deb 

Kent  Elec.  Power,  4*  %  Deb.  . . 
London  Electric,  Ord 

Do.    6  %  Prt ' 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan  

Do.    4*  %Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    34%  Mort  Deb 

North  Metropolitan  Power  Sop- ) 

ply,  6  %  Mortgages  (Red.)  / 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    3i%  Deb 

South  London,  Ord. 

Do.  6  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  .. 

Do.  4*  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do  44  %  First  Mort,  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


Stock 

or 
Bhftre, 


5 
Stock 
Stock 
8 
6 
Stock 
6 
6 
Stock 
Stock 

100 

10 
6 
5 
6 

100 
4 

100 
1 

100 

£i 
5 

100 
6 
5 


Dirldends 
(or 


1911, 

8 

f 


« 
7 
10 
7 
84 

? 
7 

N^^ 
3 

44 
10 

44 


Clomnc 

QoolMioiM 

Dm.  tod. 


71-  n 

wig 

•  -100 

—  83 


87 

79 

103  -108 

Si  7 

Si-    8i 
67  -100 


83  —  86 
8i~    ^ 


RiM 
•f  or  ,  TMd 

r»u     PA 


ti 


•f  1 


M  «. 


-» 


:i» 


«. 

6 
0 

« 

S 

• 
4 
4 
0 

4 


■f  1     4  17    1 


7 
8 
1 
0 
10 
4 
0 
8 
9 


6  4  8 
6  14  8 
4    7  10 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY   AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.    5%  Pref 

Calgary  Power.  1st  Mort.  Bds.  . . 
Canadian  G«»n.  El.  Com 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5%  Deb 

Elec.  Lt.  and  P.  of  Coohabamba, ) 

6  %  Bonds  ) 

Elec.  Supply  Victoria,  6  %  1st ) 

Mort.  Deb.  f 

Elec.    Dey.   Ontario,    5   %    Ist  I 

Mort.  Bonds ) 

Kalgoorlie  Elec.  P,  and  L.,  Ord. 

Do.    6%  Pref 

Karoinistiqiiia  Power,  5  %  G.  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt  ,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  Ist  Mort.  Gold  Bds. 

Do.    6  %  and  Mort.  Bonds   . . 


6 

6 

6+ 

5 

84 

6f 

5 

5 

5 

100 

5 

5 

stoo 

7 

8 

$100 

7 

7 

1 

5 

,  , 

100 

5 

6 

100 

6 

6 

100 

5 

6 

$B00 

5 

6 

10/. 

Nil 

1 

6 

6t 

$500 

5 

6 

6 

Nil 

100 

6 

5 

6 

5 

$160 

4 

4 

«;100 

7 

7 

,  , 

5 

5 

100 

6 

6 

n-  Bi 

7*-    78 
4i-    5i 
91  —  93 
107  —113 
119  -124 

4-      H 
91  -  93 

91  —  93 
93  —  96 
954—  97J 


10^4 -1044 

It-    li 
108  —106 
68  —  73 
47  -  61 

80—85 
78  —  82 
66  -  71 


•  • 

6  17    1 

,  , 

5  11    6 

-  It 

4  17    7 

6    7    6 

+14 

7    1    7 

41 

B  12  11 

-* 

7    5    6 

6    7    6 

.. 

6    9    9 

•  • 

6  10    6 

+  1 

6    2    7 

.. 

NU 

,  ^ 

U    6    8 

•• 

4  15    8 

•  • 

4  14    4 

7    0  10 

1 

7  16  10 

,  , 

8    9    8 

-* 

6    1  11 

-a 

7    0  10 

Monterey  Rly.,  Light  &  Power, ) 

5  %  1st  Mort.  Deb. )" 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  t 

5%  1st  Mort.  Bonds) 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    5  %  Deb.  Siock     . . 
Roy.  Elec.  Co.,  Montreal,  44  %  1 
1st  Mort.  Deb. )' 
Sbawinigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  % ) 
Ist  Mort.  Deb.  j 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold  J 


100 

6 

6 

$100 

9 

lot 

$500 

6a 

6a 

Stock 

10 

Do. 

6 

6 

Do. 

5 

6 

100 

44 

44 

$100 

B4 

6t 

$500 

5 

5 

Stock 

44 

44 

Do. 

44 

44 

100 

5 

6 

1 

6 

6 

100 

6 

6 

55  —  6Q 

316-222 

15  —  36 

307  -317 

99  -101 
974-  994 

99  —101 

137  —140 
1054—107 
974-  994 
97  —100 

89  —  91 
108  -106 


•t-  4 


-I-4 
+  i 


8    14 

4  10  1 

4    8  0 

6  15  5 

4  19  6 

4    9  4 

4    8  9 

4  18  0 

4    9  6 

4  10  0 

8    8  9 

5  13  6 

6  14  8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     6  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  •  Portuguese    Tel.,    5   %  ) 
Mort.  Deb.  j 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct   W.  India  Cable,  4*  % ) 
Beg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    34  %  Pref.  Stock  . . 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4%  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref. . . 


10 

44 

Btonk 

6 

$101 

8 

$iroo 

4 

Stock 

3 

Do. 

6 

Do. 

80/- 

100 

6 

5 

8 

Stock 

4 

10 

6 

10 

10 

6 

4 

5 

10 

10 

4 

100 

44 

Stock 

7 

Do. 

34 

Do. 

4 

10 

7 

Stock 

4 

10 

6 

10 

6 

10 

20 

25 

13 

$100 

5 

$100 

4 

1 

20 

1 

17 

44 

5 
8 
4 
3 
6 


4 

6\ 
10 
4 

4+ 

44 

7 

34 

4 

7 

4 

6+ 

6 

6t 

Bt 

5 

4 


6i-  6|  xd 

95  —  97 
122  —134 

88  —  91 

62  —  65 
104J^— 1054 

i3l-  ais 


5       lOa  —104 


7fl^    7A 
80  —  62 
64-    94 

Hi-  154 

69—    7J 

6i-    6i 

98  —100 

126  —129 
76-  77 
96  —  97  xd 
124-  12s 
94  —  96 
I0|-  Hi 

m-  laj 

.SO4-  82j 

57  —  69 

78  —  82 

64  —  68 
Bi-    3* 
25-    2J 


-i 

6  13    4 

6    3    1 

6    9    0 

4    8    0 

4  12    4 

6  18    9 

6    3    0 

4  16    2 

6    6    7 

+  1 

4  17    7 

-1-  i 

6    6    4 

+  i 

6    9    0 

.5    6    8 

6  18    0 

5  16    4 

4  10    0 

6    8    6 

4  10  11 

4    2    6 

6  11    0 

4    3    4 

6    6    8 

4  19    0 

6    2    8 

R  10    a 

6    3    0 

5  17    8 

-  4 

5  14    3 

-h 

6    3    8 

Monte  Video  Telephone,  Ord.   . . 

Do.    5  %  Pref 

New  York  Telep.,  44%  Gen.  Bnds. 
Oriental  Telep.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  [ 
Guar.  Debs.  I 
Reuter's 

Submarine  Cables  Trust  . . 
Telephone  Co.  of  Eg>'pt,  44  % ) 
Deb.  Red.  f 
United  River  Plate  Telephone 

Do.    5<^Cum.  Prei 

West  Coast  of  America    . . 

Do.    4  %   Debs.,   1  to  1,500  ^ 

guar,  by  Braz.  Sub.  Tel.  I 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5%  Debs 

Western  Telegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

6 

6 

1 

6 

6 

100 

44 

44 

1 

10 

lot 

1 

6 

6 

stock 

4 

4 

Do. 

4 

4 

10 

10 

10+ 

Cert. 

6 

6 

Stock 

4J 

44 

5 

8 

6t 

5 

5 

6 

34 

34 

•  • 

100 

4 

4 

10 

't 

10 

6 

10 

6 

6 

100 

6 

6 

10 

7t 

7 

Stock 

4 

4 

$10-0 

*4 

44 

97  —  96 

IS-   a 

97  —  99 

84—    94xd 
1334-1364 

96  —  97 

6i-    6J 
6—6* 

94-97 

24-    aj 

9J-  ir 

98  —ICO 

94  —  96 
92-95 


x\ 


6    0    0 

6  a  1 

4 11  10 

6    0    0 

8    11 

I  4  10  11 

4    1    0 

i   10  10    6 
I  4  15    7 

4  13  11 

6    16 

'  4  11    0 

4    8    4 


4    3    6 

4  10  11 

5  17  1 
n  6 
5  0 
B  5 
4  3 
4  14 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


Paid  in  deferred  interest  warrants. 


f  Interim  Dividend. 


8b.  in  Funded  Dividend  Certs. 


Oomttnumt/   on    nmxt    Pagm. 
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SHARE    LIST    OF    ELECTRICAL    COMPAmES.--(Contmued.) 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— HOME. 


NAME. 


Bath  Tram',  Pref.  Ord.   . . 

Do.    5  %  Pref 

Do.    4A  %  Deb 

Brit.  Elec.  Trac,  0  %  Pref. 
Do.        Do.  Deferrtd 

Do.       Do.         6  %  Cum.  Pr 
Do.  7  %  Non-Cum.  Pr 

Do.  5  %  Perp.  Deb. 

Do.  4J  %  2nd  Deb. 

Central  London  Railway,  Ord, 
Do.    Gtd.  Assented 

Pref 

Gtd.  Assented 

Def 

Gtd.  Assented 


Do. 

Do. 

Do. 

Do. 

Do. 
Citv  &  S. 

Do. 

Do. 

Do. 

Do.    4 
Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Ueb     . . 
IsIp  of  Thanet  Trams,  5  %  Pref, 

Do.    4  %  I  'eb 

Lancashire  United,  5  %  Peb 
London  and  Sabmbap,  Ord. 

Do.  Do.    5  %  Cum.  Pref, 

Do.  Do.    4i%lscDeb. 


Deb 

London,  5%  Pref.,  1891 
Do.          1896      . . 
Do.          1901      . . 
Do.          Ib03      . . 
%  Deb 


Stock 

or 
Share. 


1 
I 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 

100 

6 

100 

100 

1 
1 

100 


Dividends 

for 

1912.  1913. 

Nil 

.5 

5 

ih 

4i 

6' 

6 

8 

5 

5 

44 

4^ 

B 

y 

. 

4 

4 

4 

4 

2 

4 

4 

4 

5 

5 

6 

5 

6 

5 

5 

5 

4 

4 

6 

6+ 

4i 

44 

y* 

4 

4 

5 

5 

*  * 

6+ 

44 

4J 

Closing 
Quotations 
Dec.2iid. 


70  —  75 
10  —  12 
4  —  .5J 
87  —  90 
50  —  53 
91  —  94 
77  —  80 
61  —  66 
79  —  81 
70  —  75 
81  —  83 
60  —  65 
77  —  79 
97  —  99 
96  —  98 
SJ6  —  98 
95  —  97 
94  —  96 
89  —  91 

i-     i 

66  -  71 

73  —  78 
77  —  81 

74"—  79' 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  s.  d. 

Ml 

6    8    0 

•• 

6    0    0 

+  i 

■■ 

6  13    4 

+  2 

5  13    2 

+  1 

5    6    5 

5  12    6 

4  11     0 

+  1 

4  18    9 

5    6    8 

4  16    3 

3    17 

6     1     3 

4    0  10 

6    2    0 

6    2    0 

5    3     1 

— 1 

6    4     2 

4    8    0 

8    0    0 

6    6    9 

+  T^« 

4  15    3 

5    2    7 

6    3    5 

5  ii    0 

NAME. 


Do. 
Do. 
Do. 
Do. 


London  Elec.  Railways,  4  %  Deb 
Lend  n  Unite  i  Trams,  4  %  Deb 
Metropolitan  Railway  Consol.  . 

Do.    Surplus  Lanas 

Do.    3*%  .)eb 

Do.    3i%Pref 

Do.    34  %  Con.  Pref.     . . 
Metropolitan  District  Ord. 

Do.    6  %  Deb 

4  %  Deb 

4  %  Prior  Lien     . . 
44  %  First  Pref.    .. 

3*  %  Gtd 

Metro.  Elec.  Trams,  4i  %  Deb 

Do.    5  %  Deb 

Potteries,  Ord 

1)0.    6  %  Pref 

D>.    4J  %  Deb 

South  Metro.  Trams,  6%  Pref 

Do.     4  %  Deb 

Underground  Elec.  Railways  . 

Do     "A"  .. 

Do.    6  %  First  Cum.  Inc.  Deb 

Do.    4i  %  Bonds 

I'o     6  %  Inc  me 
Yorkshire  (West  Riding).  Ord.  . 

Do.    6  %  Pref 

Do.    44%  Deb 


Rise    Present 


Yield 
P.O. 


6 


£  s.  d. 
4  7  0 
6  11    a 

3  16    2 

4  11  8 
4  3  4 
4  7 
4  11    0 

Nil 
4    6    4 
4    5 

4  4 

5  8 

4  12 

5  4 

6  12 


7  5    6 
5    3    6 

8  0    0 

5  11    1 
Nil 
Nil 

6  6    2 

4  9    1 
6  13    4 

Nil 

5  4    8 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    4ft  %  Deb 

Do     f  %  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  fl.  &  Trams,  Pref, 

Do.    44  %  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traction,  Light  and  ) 
Power ) 
Brisbane  Trams  Invt.,  Ord. 

Do.    5  %  Pref 

Do.    4ft  %  Deb 

B.  Columbia  Elec.  Ely.,  Def.    . . 

Do     Pref.  Ord 

Do.    5  *y  P*  ef 

Do.     4*  %  1st  Mort.  Deb.       '. '. 

Do.    4§  %  Vancouver  Deb.    . . 

•     Do.     4i  %  Con.  Deb 

Calcutta  Tramo,  Ord 

Do.    5%  Pref 

Do.    44%  Deb .. 

Cape  Electric  Trams 

Citv  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Ely.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams   . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


5 

eft 

Eft 

5 

•  5ft 

5* 

100 

4 

4 

100 

4ft 

4ft 

100 

5 

5 

100 

5 

5 

10 

6 

6 

100 

4ft 

44 

100 

6 

6 

$100 

6 

6+ 

5 

8 

8 

5 

5 

5 

100 

4ft 

4* 

100 

8 

8- 

100 

6 

6 

100 

5 

5 

40 

4ft 

4ft 

100 

^4 

4ft 

lUO 

4i 
7j 

4| 

5 

5 

5 

5 

5 

100 

44 

4ft 

1 

5 

5 

5 

5+ 

5 

100 

4 

4 

100 

5 

5 

$1000 

5 

5 

1 

Nil 

luo 

5 

5 

100 

3 

4,^5-  m 

■  • 

5  14    3 

i't'^-    4r-'., 

6    3  11 

89ft—  9U 

4    7    5 

974-  f94 

,  , 

4  10    6 

96  -  98  xd 

,  , 

5    2    0 

loij  - 1034 

+  4 

4  16    7 

io|-  114 

5    4    4 

94  —  96 

,  , 

4  13    9 

97  -100 

5    0    0 

88  —  90 

+  2 

6  13    4 

71-    7a 

5    3    3 

4i—    Pf 

, , 

4  13    0 

98  —101 

4     9    1 

115  -120 

+1 

6  13    4 

103  —107 

4lft 

5  12    2 

102  — K  5 

+  2 

4  15     3 

98  -101 

-tl 

4    9     1 

100  —104 

,  , 

4    6    7 

92  —  95 

4    9    6 

52-    6i 

,  , 

5  17    8 

in-  h% 

,  , 

4  16    5 

96  —  99 

4  11    0 

U-   Ii 

6  19    0 

5|-     54 

+>« 

4  10  11 

92  —  97 

4    2    6 

88  —  92 

5    8    8 

944-  984 

5    16 

0  -     -^ 

Nil 

85  —  90 

5  11    1 

10  -  20 

La  Plata  Elec.  Trams,  Ord. 

Do.    Pref...        

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.  5  *y  Deb. 
Madras  Elec.  Tr.,6%  Cum.  Pref. 
Elec.  Tr.  (IV  04),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Mnnila  Elfc.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6%  Bonds 

Para  Elec.  K  lys.  &  Lt.,  Ord.      . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Ele-.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort. ) 
b  %  Bonds  [ 

Do.    5  %  Mort.  Bonds  . . 
Sao   Paulo  Tram.,   Lt.  and  P. ) 
5  %  1st  Deb.  [ 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Ti  ams  Monte  Video  . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Elec.  Rly.,  44  %  Deb. 


1 

1 

4?d. 

6 

1 

6 

6f 

1 

6 

6 

100 

5 

5 

5 

6 

6 

100 

5 

5 

100 

5 

5 

$1000 

5 

5 

$100 

7 

7 

, 

5 

5 

100 

6 

6 

5 

10 

lot 

6 

6 

6 

100 

5 

5 

1 

54 

6 

6 

6 

ICO 

44 

44 

5 

6 

100 

5 

5 

$500 

5 

5 

110 

5 

5 

100 

5 

5 

5 

7 

7 

5 

6 

6 

100 

5 

5 

100 

44 

44 

f-    ^ 

1-1 

,  , 

14-  If 

+  i 

ii-  lA 
91  —  96 

4i-    5i 

,  , 

101  -103 

85  -  87 

,  , 

964-  984 

,  , 

78  —  81 

+  2 

80  —  85 

83  —  86 

+  1 

51-    6i 

il-    54 

, , 

94i-  96   xd 

, , 

14-    11 

, , 

H-    51 

97  -  99 

.. 

99  —101 

+  4 

89  -  91 

+  1 

89  -102 

86  —  90 

93  —  96 

4i-    6i 

4i-    5i 

H^*-  ^^4 

95  -  97 

5  17 


4  17 

5  15 
5  1 

8  12  10 

5  17  8 

6  19 
8  0 


5  17 
5  3 


10  11 


4  19  0 

5  9  11 

4  18  0 

5  11 


5  6 

6  13 

5  14 

6  8 
4  12 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6  %Pref 

Babcock  &  Wilcox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    5  %  Prior  Liens  Debs.  .. 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref.  

Do.     Deb 

British  Thomson-Houston,  Deb. 
B'ltish  Westinghouc^e,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien     . . 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb. 

Do.    4i  %  Tleb 

Do.    1ft  o^  Second  Deb. 
Callender's  Cable 

Do.    Pref 

Do.     Deb 

Castner-KoUner 

Do.    Dab 


7 

6 

6 

16 

,  , 

6 

6 

6 

'6' 

100 

5 

5 

100 

5 

5 

5 

10 

5 

6 

6 

100 

4ft 

44 

100 

4ft 

44 

3 

Nil 

100 

4 

4 

100 

6 

6 

1 

,  , 

1 

,  . 

2 

Nil 

100 

5 

5 

100 

4ft 

44 

110 

44 

44 

5 

15 

6f 

5 

6 

5 

100 

4* 

44 

1 

20 

22J 

100 

44 

44 

2ig-   2^5 

lA-     1t^ 

lA-  l/fl 

93  -  96 

85  —  87 

8  —    8ft 

51-    6i 

ICO  —103 

92  —  95 

14-     li=fl 

66  —  69 

ICO  —103 

2/-  -3/. 

8/-  —8/6 

0-  } 
704—  754 
854—  40^ 
23  —  27 

io|-  114 

5-  fj 
96  -  91 

"M ".TO 

lOJ  — 1C5 


8  12    4' 

7  13    4  i 

-^ 

5    8  11 

4    8    6 

— ^'^ 

6    8    0 

5    4    2 

5  15    0 

5  17    8 

4  16    0 

4    7    5 

4  14    9 

Nil 

5  15  11 

5  16    6 

Nil 

Nil 

Nil 

6  12    5 

11    2    2 

16  13    4 

6  10    5 

4  15    3 

4  10    6 

+  3*2 

5    3    5 

4    5    9 

Crompton  &  Co.,  Deb 

Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid 

Do.    4  %  Deb 

Do.    5  %  Second  Deb 

Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.     Deb 

General  Electric,  6  %  Pref. 

Dc.    Deb 

Henley's,  Ord 

Do.     Pref 

Do.    Deb 

India-Rubber,  G.  &  T 

Do.    Pref 

Telegraph  Construction  . . 

Do.     Deb 

Willans  &   Robinson,  4  %  let ) 

Mort.     Deb J 

Do.    B  4%  Cum.  Pref. 


100 

6 

5 

1 

Nil 

, 

1 

6 

6 

5 

Nil 

, , 

6 

Nil 

100 

4 

4 

100 

5 

6 

1 

5 

. 

1 

7 

7 

10 

7 

7 

100 

5 

10 

6 

6 

100 

4 

4 

6 

15 

10+ 

5 

4ft 

44 

100 

it, 

4ft 

10 

'^ 

5 

10 

5 

6 

12 

20 

5+ 

100 

4 

4 

100 

4 

4 

100 

72 

+  8 

f. 

,, 

u 

•  • 

,  , 

1§ 

62 

68 

,, 

a 

•  • 

1t^    1 

•  • 

7i 

,  . 

94 

,  , 

log 

•  • 

93 

,  , 

134 

,  , 

6,V 

.  . 

lOJft  xd 

+  14 

14 

10 

S4 

98 

•  • 

59  xd 

,  , 

25 

■f  1 

6  18  11 

7  2    2 
NU 
Nil 

6  9    1 

7  7 

7  5  6 
6  U  9 
9  13  2 
6    4 

5  15 
•4    6 

6  11 

4    8  1 

4  17  1 

5  7 

6  0  0 
6  3  1 
4  18 

6  15    7 


*  Unless  otherwise  stated  all  shares  are  fully  paid. 


-f  Interim  dividend. 


Bank  rate  of  Discount  b  par  cant.,  Octobsr  2nd    1S13. 
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METAL    MARKET. 


LISTS    OF    CONSUMERS. 


Fluctuations  in  NoveralKT. 


SPELTER  ( 

G.O.BS. 

' 



.. 

^ 

, 

.  3 

^- 

_ 

_ 

=: 

^ 

— 1 
1 

' — r—i 

r— 1 

"-1 

n 

Mr 

I—I 
^1 

IS 

t— 

^ 

^ 

•** 

! 

v. 

- 

»5 

1 

d 

Nov.    3   4    5   6   7  101112131417181920212425262728 
£25 

24 

23 

22 

21 

20 
£22 

21 

20 

19 
•  18 
58/- 
57/- 
56/- 
55/- 
54/- 
53/- 
52/ 

51/- 
5  0/- 

4  9A 
4  8/- 

£185 
184 
183 
182 
181 
180 
179 
178 
177 
£75 

74 

73 

72 

71 

70 
69 

68 

67 

66 

65 

Nov.   3  4   5  6   7  1011121314  17I819202I21252G2728 


IROKl 

"^ 

^ 

— 

1    1    1 

^SCOTCH 

_ 

— 

— 

— 

— 

— 

— 

V 

■^ 

^ 

^^ 

^ 

^ 

— 

— 

CLEVELAN 

D 

■~" 

■> 

X 

_ 

^ 

^^ 

^_^ 

_ 

■^ 

f^ 

""s^ 

"^ 

1 

- 

/ 

V. 

TIN 

/ 

s 

s 

\ 

/ 

N 

k 

/ 

/ 

\ 

/ 

's. 

\ 

V, 

/■ 

^ 

N 

/ 

\ 

^ 

f 

_j 

V 

\ 

\, 

COP 

PER    (G.M.B's.) 

V 

v. 

i 

1 

\ 

1 

N 

^ 

■s. 

J^ 

Nj 

"^ 

k^ 

^^ 

\J 

A 

V 

/ 

s 

-^ 

. 

S 

X 

New  London  Showroom  for  Electric  Vehicles.— On 

Thursday,  last  week,  the  new  ehowrooms  of  Edison  Accumulators, 
Ltd.,  in  Duke  Street,  W.,  were  opened,  Lord  Montagu  of  Beaulieu 
prepidingf  at  an  inaugfural  luncheon  held  on  the  occasion. 

Mr.  W.  R.  Cooper,  in  proposing^  ''  Prosperity  to  Edison  Accumu- 
lators, Ltd.,"  referred  to  the  earlier  failures  in  accumulator  traction 
due  to  the  defective  batteries  then  employed,  and  to  the  advance 
made  in  the  modern  steel-alkali  cell,  largely  used  in  American 
electrical  vehicles,  of  which  there  were  37,000  employed  in  the 
States,  including  12,000  commtnial  vehiolen.  Lord  ^Iontaga,  in 
replying,  txprei-sed  his  belief  in  the  favourable  prospects  betore 
them,  and  in  the  merits  of  the  Edison  accumulator.  He  was  mu(^h 
impresspd  by  the  su<c<^ss  of  the  elect' ic  v.  hide  in  the  States,  for 
both  pleasure  and  business  purposes  ;  the  electric  runabout  could 
be  driven  by  women  and  professional  men  on  account  of  its  ease  of 
handling.  Reliable  test  figures  showed  that  the  commercial 
"electric,"  using  charging  energy  at  Jd.  per  unit,  was  much 
cheaper  to  run  than  the  petrol  vehicle,  and  the  prospects  for  its 
adoption  were  very  promising.  Mr.  Bernard  Drake,  who  also 
replied,  referred  to  his  recent  American  visit,  when  he  found  that 
about  2jd.  per  car-mile  covered  all  expenses  in  running  an 
electric  vehicle.  It  rested  with  the  supply  authorities  to  offer  a 
suitable  tariff  for  charging  batterief — say,  \A.  per  unit. 

In  replying  to  the  toast  of  "  The  Guests,"  Mr.  A.  H.  Seabrook 
said  that  greater  stress  ought  to  be  laid  on  the  use  of  the  electric 
vehicle  for  reasons  of  health.  Chicago  did  not  permit  steam- 
hauled  trains  on  its  railroads  within  ten  miles  of  the  centre,  and 
he  understood  that  the  licensing  authorities  in  Berlin  had  refusfd 
to  license  any  more  petrol  cabs  in  the  city,  although  they  welcomed 
electric  cabs.  The  Lancet  had  recently  drawn  attention  to  the 
danger  of  "petrol  haze"  in  the  streets,  and  such  things  as  these 
ought  to  be  duly  emphasised  when  the  electric  vehicle  was  being 
considered. 

Mr.  J.  E.  Edgcome,  who  also  spoke,  said  the  low  tariffs  for 
battery  charging  had  possibly  been  exaggerated,  but  the  supply 
engineers  would  do  what  they  could,  and  the  rates  would  probably 
be  between  Id,  and  ^d.  per  unit. 


EvKRY  supply  company  has.  nefdlesw  to  pay,  its  list  of 
consamers.  Rnt  the  acassibility  of  these  li>t«  varitB  very 
considerably,  as  was  discovered  rec^-ntly  by  a  larpe  inana- 
facturinjr  firm,  desirons  of  circnlarislDg  all   the  consnmere 

in  the  kinj^dom. 

Their  experiences  were  interesting?.  Some  manicipalities 
and  companies  refused  flatly  to  (rive  any  information  what- 
ever. Others  did  no  more  than  pive  a  fchedule  of  the 
streets  in  which  their  mains  were  laid,  l^-aving  the  a^lver- 
tisers  the  option  of  circnlarifling  every  honse  therein,  or 
none  at  all.  One  inj^enions  chief  of  a  large  metropolitan 
concern  wrote  that  non-consnmers  were  the  pe'  pie  he 
wanted  to  f?ee  circularised,  and  offered  to  send  a  list  of  all 
non-consumers  in  the  streets  served  by  his  mains.  His 
offer  was  promptly  accepted,  doubtless  to  his  Borpriae. 

Some  undertakinojs,  while  not  objf^oting  to  their  con- 
sumers beinj?  circularised,  evidently  considered  their  names 
and  addresses  delicate  secrets  to  be  locked  up  in  the  official 
breast  ;  for  they  would  do  no  more  than  undertake  to 
post  and  distribute  the  circulars,  sent  them  in  bulk  in  blank 
envelopes. 

The  majority,  however,  were  willing  to  fumi-h  the 
information  desired — for  a  consideration.  It  was  obvious, 
from  the  diversity  of  the  methods  by  which  the  informa- 
tion was  imparted,  that  requests  for  these  lists  were  infrequent. 
Some  asked  for  a  copy  of  the  local  directory,  which  they 
then  marked.  Orhers  sent  written  or  typed  lists,  to  be 
either  kept  or  copied  by  the  advertisers.  Only  one,  a  very 
large  provincial  town,  sent  a  printed  list.  Some  allowed  a 
representative  of  the  firm  to  make  a  copy  at  their  offices  : 
others,  while  officially  refusing  to  supply  a  list,  would  allow 
one  of  their  own  employes  to  accept  a  fee  for  making  a 
copy  in  his  own  time. 

The  fees  charged  varied  widely,  averaging  from  10s.  to 
20s.  a  thousand  names.  A  large  Scottish  municipality,  with 
20,000  or  more  consumers,  had  so  many  packets  of  envelopes 
sent  to  them,  and  presently  returned  them,  mechanically 
addressed,  at  5s.  a  thousand.  At  the  other  extreme,  a  com- 
pany owning  several  small  undertakings  asked — in  vain — for 
£5  5s.  for  allowing  their  list  of  not  more  than  1,000  names, 
all  told,  to  be  copied. 

Altogether,  the  firm  in  question  was  successful  in  obtain- 
ing the  names  of  some  200,000  consumers,  at  a  total  cost 
of  some  £150.  Whether  a  smaller  firm,  or  the  same  firm 
in  other  circumstances,  would  have  been  equally  successful 
is  questionable  :  but  in  this  instance  the  majority  of  the 
municipalities  and  companies  approached  recognised  that  the 
current-consuming  devices  that  were  to  be  advertised  could 
do  them  no  manner  of  harm. 

Indeed,  it  is  difficult  to  see  how  it  can  be  to  their  dis- 
advantage to  give  a  list  of  their  consumers  to  any  respon- 
sible electrical  firm  applying  for  it.  Apart  from  the  modest 
guineas  they  can  chirge  for  the  information,  the  benefit 
resulting  from  the  use  of  it  would  be  as  much  theirs  as  the 
advertisers'.  '  There  need  be  no  fear  of  their  coni-nmers 
being  annoyed  by  persistent  circularising.  The  number  of 
firms  which  can  afford  to  circniflrise  a  quarter  of  a  million 
consumers  is  strictly  limited. — H.R.T. 


Electrical  Vehicles  in  GernianT, — Just  as  in  England, 

increasing  attention  '\'ould  seem  to  be  now  given  to  the  t-lectric 
vehicle  in  Germany.  The  electric  tramway  .-luthorities  of  Tii-sel- 
dorf.  for  example,  have  lately  put  in  service  an  electric  motor- 
tower  wagon  for  use  in  the  maintenance  of  the  tramway  overhead 
conductors.  The  vehicle,  which  was  built  by  Mtssrs.  Heinrich 
Scheele  .'ic  Co.,  of  Cologne,  has  a  total  weight  of  3  tons  12  cwt.,  and 
can  attain  a  maximum  speed  of  about  17  miles  per  hour.  The 
machine  is  equipped  with  two  6-h  p.  electric  motors,  the  necest-ary 
current  for  which  is  supplied  by  a  battery  of  Hagen  accumulati  rs. 
capable  of  running  the  wagon  a  distance  of  60  miles  on  one  charge. 
A  .ftatnre  of  the  machine  is  that  it  is  designed  to  be  controlled  not 
only  from  the  driver's  seat,  but  also  fn  m  the  top  of  the  platform, 
80  that  in  carrying  out  repairs  the  wagon  can  be  slowly  moved 
along  without  its  being  necessary  for  any  of  the  men  to  descend. 
An  electric  stores  wagon,  built  by  the  Fame  firm,  has  also  been  put 
in  service  by  the  tramway  authorities  in  Dusseldorf.  This  ia 
capable  of  attaining  a  speed  of  22  M  PH., and  of  running  s  distance 
of  60  miles  on  one  charge  of  the  battery. 
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TRADE    STATISTICS    OF    AUSTRALIA. 


1911. 
£ 


1912. 

£ 


Inc.  or  dec. 
£ 


The  following  figures  showing  the  imports  of  electrical  and 
similar  goods  into  Australia  during  the  year  1912  are  taken 
from  the  recently  issued  official  trade  statistics;  the  figures 
for  1911  have  been  given  for  purposes  of  comparison  and 
notes  of  increases  or  decreases  have  been  added  : 

1911.         1912.         Inc.  or  dec. 
£  £  £ 


Motive  power  machinery  not  elsewhere  included. — 

From  United  Kingdom  214,000  260,000  +  46,000 

„  France      11,000  10,000  —  1,000 

.,  Germany             ...  9,000  22,000  +  13,000 

,,  Sweden     2,000  6,000  +  4,000 

,,  Switzerland        ...  3,000  13.000  +  10,000 

„  United   States   ...  91,000  103,000  +  12,000 

.,  Other  countries...  3,000  6,000  +  3,000 


Gas  and  oil  engines. — 

Total 

333,000 

420,000 

+ 

87,000 

From  United  Kingdom 

114,000 

127,000 

+ 

13,0(X1 

United   States   ... 

41.000 

37.000 

— 

4,000 

Electroliers,  gasoliers,  etc. — 

Germany 

4,000 

3,000 

— 

1,000 

From  United  Kingdom 

26,000 

37,000 

+ 

11,000 

Other  countries... 

9,000 

8,000 

— 

1,000 

Germany 

1,000 

2.000 

+ 

1,000 

United   States   ... 

1,000 

2,000 

+ 

1,000 

Total 

168,000 

175,000 

4- 

7,000 

Total 

28,000 

41,000 

+ 

13,000 

Portable  and  traction  engines. — 

From  United  Kingdom 

120.000 

121,000 

+ 

1,000 

Electric  fittings,  switches,  f 

uses,  and  lightning  ai 

■reste 

rs. — 

,.  .    United    States    ... 

61,000 

50,000 

— 

11,000 

From  United  Kingdom 

29,000 

45,000 

+ 

16,000 

Other   countries... 

2,000 

— 

— 

2,000 

,,      Germany 

8,000 

10,000 

+ 

2,000 

,,      United    States    ... 
,,      Other   countries... 

Total 

9,000 
1,000 

47,000 

19,000 
4,000 

78,000 

+ 
+ 

• 

+ 

10,000 
3,000 

Total 
Other.— 

From  United  Kingdom 

183,000 
73,000 

171,000 
380,000 

+ 

12,000 
307.000 

31,000 

,,      United   States   ... 

lo.ax) 

84.000 

+ 

74,000 

Electric  heating  and  cooking  aovliancei 

j_ 

Other   countries... 

5,000 

5,000 

■ 

From  United  Kingdom 

2,000 

3,000 

+ 

1,000 

Total 

88,000 

469,000 

+ 

381,000 

„      United   States   ... 

1,000 

1,000 

„     Other   countries... 

— 

1,000 

4- 

1,000 

Dynamo  electric  machines 
coils,  etc. — 

up  to  200-h. 

p.  static  h 

'ansfc 

nmers, 

Total 

3,000 

5,000 

+ 

2,000 

From  United  Kingdom 
Germany 
..      Italy         

141,000 
36,000 

186,000 
50,000 

+ 
+ 

45,000 
14,000 

Electrical  and  gas  appliances  not  elseu 

here  included.— 

- 

4,000 

10,000 

+ 

6,000 

From  United  Kingdom 

88,000 

1.30,000 

+ 

42,000 

Sweden     

6,000 

4,000 

— 

2,000 

,,      Denmark 

6,000 

8,000 

+ 

2,000 

„      United   States   ... 

90,000 

113,000 

+ 

23,000 

,,      Germany 

47,000 

47,000 

— 

Other   countries... 

7,000 

8,000 

+ 

1,000 

,,      Holland     

4,000 

8,000 

+ 

4,000 

United    States 

22,000 
4,000 

45,000 
8,000 

-4- 

23,000 
4,000 

Total 

284,000 
over  200-h. p. 

371,000 
and  parts. 

+ 

87,000 

Other  countries... 
Total 

+ 
+ 

Dynamo  electric  machines 

171,000 

246,000 

7&,000 

From  United  Kingdom 

17,000 

30,000 

+ 

13,000 

,,      Germany 

2,000 

2,000 

— 

Lamps  and  lampivare,  and 

incandescent  mantles.- 

— 

,,      United   States   ... 

9,000 

18,000 

+ 

9,000 

From  United  Kingdom 

57,000 

84,000 

+ 

27,000 

,,      Other  countries... 

1,000 



■ 

1,000 

,,      Germany 

60,000 
50,000 

49,000 



11,000 

,,      United   States   ... 

53,000 

+ 

3,000 

Total        ...          29,000         50,000 
Regulating,  starting  and  controlling  apparatus. — 

+ 

21,000 

„      Other  countries... 

13,000 

13,000 

— 

From  United  Kingdom 

20,000 

26,000 

+ 

6,000 

Total 

180,000 

199,000 

+ 

19,000 

,,      Germany 

7,000 

8,000 

4- 

1,000 

Rails,  fishplates,  etc. — 

,,      United    States   ... 
,,      Other   countries... 

23,000 
2,000 

52,000 

50,000 
1,000 

+ 
+ 

27,000 
1,000 

From  United  Kingdom 
,,      Belgium 
,,      Germany 
,,      United    States    ... 

500,000 

43,000 

211,000 

310,000 

845,000 

125,000 

90,000 

215,000 

+ 
+ 

345,000 
82,000 

Total 

85,000 

33,000 

121,000 
95,000 

Coal  cutting  viachines. — 

,,      Other   countries... 

16,000 

25,000 

+ 

9,000 

From  United  Kingdom 

3,000 

2,000 

— 

1.000 

,,      United   States    ... 

17,000 

13,000 

— 

4,000 

Total 

1,080,000 

1,300,000 

+ 

220,000 

Other   countries... 

2,000 

1,000 

1,000 

Telephones,  switchboards, 
From  United  Kingdom 

and  appliances. — 
69,000         58,000 

Total 

22,000 

16,000 

6,000 

11,000 

Earth  and  rock  cutting,  excavating,  etc.,  machines. — 

Belgium 
,,      Germany 

18,000 
7,000 

19,000 
6,000 

+ 

1,000 
1,000 

From  United  Kingdom 

34,000 

35,000 

+ 

1,000 

,,      Holland     

1,000 

3,000 

+ 

2,000 

Germany 

8,000 

6,000 

— 

2,000 

,,      Sweden     

.32,000 

44,000 

+ 

12,000 

,,      United    States    .. 

8,000 

8.000 

— 

,,      United   States    ... 

10,000 

30,000 

+ 

20,000 

Other  countries.. 

2,000 

1,000 

1,000 

,,      Other  countries... 
Total 

— 

5,000 

+ 

+ 

5,000 

Total 

52,000 

50,000 

2,000 

137,000  • 

165,000 

28.000 

Rotary  and  percussive  rock  drills. — 

Wire,  iron,  and  steel. — 

From  United  Kingdom 
,,      United   States   .. 

7,000 
25,000 

5,000 
23,000 

■  — 

2,000 
2,000 

From  United  Kingdom 

111,000 

113,000 

+ 

2,000 

Other   countries.. 

2,000 

+ 

2,000 

Germany 

320,000 

299,000 



21,000 

United    States    ... 
Other   countries... 

Total 

266.000 
49,000 

.304.000 
8.000 

+ 

38,000 

Total 

32,000 

;30,000 

2.000 

41,000 

Machine  tools. — 

746,000 

724.000 

22.000 

From  United  Kingdom 

66,000 

81,000 

+ 

15,000 

. 

,,      Germany 

11,000 

17,000 

+ 

6,000 

Accumulators,    cable   and 

wire    (coverea),    caroon,   measuring 

,,      United    States    .. 

46,000 

55,000 

+ 

9,000 

and  recording  instruments,  arc 

lamps,  etc 

• 

,,      Other   countries.. 

4,000 

5,000 

+ 

1,000 

From  United  Kingdom 
,,      Germany 
,,      United    States    ... 

430,000 

105,000 

18,000 

587,000 
59,000 
14.000 

+ 

157.000 

46,000 

4.000 

Total 

127,000 

158,000 

+ 

31,000 



Electric   turbines,   economisers,   superheaters,   etc.— 

„      Italy          ...    .    ... 

,      Other  countries... 

10.000 
10.000 

9,000 
8,000 



1.000 
2,000 

From  United  Kingdom 
,,      Germany 

82,000 

61,000 



21,000 

1,000 

4,000 

+ 

3,000 

Total 

573,000 

677.000 

+ 

104.000 

United   States   . 

— 

5,000 

+ 

5,000 

„      Other  countries. 

— 

— 

— 

Arc  lam,p  ca  '»«ns. — 

Total 

83,000 

70,000 

— 

13,000 

From  U   vted  Kingdom      inciudea  m    j.,uuu 
,,      G  iinany        ...           above.        18,000 



High  speed  reciprocating  steam  engines  for  coupl 

ing  or  coupled 

„      0  \v[  countries 

1,000 

— 

From  United  Kingdom  38,000         21,000 


—      17,000 


lolki 


30,000 
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THE    CLYDE    VALLEY    POWER    CO.'S 
UNDERTAKING. 


NEW     ELECTRICAL     PROPOSALS     FOR 
PARLIAMENT    TO    CONSIDER. 


IThe  buftineBB  of  electricity  eupply  for  industrial  purpoaea  from  larjfe 
central  Btations  is,  at  the  present  time,  developing  rapidly  in  this 
country,  and  there  are  now  numerous  icduBtries,  both  in  England 
and  Scotland,  which  depend  on  electricity  supplied  from  econo- 
mically situated  peneratinjf  stations  for  their  power. 

We  have  reviewed  from  time  to  time  in  our  columns  the  various 
economic  advantaires  accruing:  to  industries  throuf^h  such  power 
facilities,  and  it  may  be  of  interest  to  our  readers  to  jrive  a  few 
particulars  of  the  scope  of  operations  of  the  Clyde  Valley  Electrical 
Power  Co.,  the  largest  electricity  supply  company  operating:  in 
Scotland,  and,  indeed,  one  of  the  most  important  now  in  the  United 
Kinerdom. 

The  Clyde  Valley  Co,  commenced  supply  late  in  1905  from  its 
two  generating  stations  of  Motherwell  and  Yoker,  with  some  12  sub 
or  distributing  stations,  an  11,000-volt  ring-main  system  from 
Motherwell  power  station,  a  ring-main  from  Yoker  power 
station,  and  four-core  distributor  cables,  aggregating  some  5G  miles. 
The  business  of  the  company  has  rapidly  extended  since  then, 
and  its  cables  cover  a  very  wide  area  of  Lanarkshire,  Renfrewshire 
and  Dumbartonshire,  as  will  be  seen  from  the  attached  plan  of  the 
network,  which  shows  the  e.h.t,  mains,  power  stations  and  trans- 
forming sub-stations. 

The  capacity  of  the  generating  stations  is  as  follows  : — The 
Motherwell  generating  station  now  contains  three  6,000-KW.  and 
two  2,500-KW,  turbo-generators,  while  the  Yoker  plant  consists 
of  two  5,000-KW.  and  two  2,500-KW.  turbine  sets,  a  total  of 
35,000  KW.  of  generating  plant,  together  with  the  necessary 
boilers,  condensers,  &c.  ;  the  transforming  sub-stations  have 
increased  in  number  to   113,  with   some  six  more  in  course  of 


We  give  Vx;Iow,  as  usual,  a  list  of  the  proposal*  that  will 
come  forward  in  the  next  Session  of  Parliament.  Beaden 
who  are  deairons  of  obtaining  farther  information  will  find 
the  applications  published  in  detail  in  the  last  few  nombien 
of  the  London  Gazelk  : — 

(a)  Electric  Lii^ht  and  Power. 

Ely.— Ely  Gas  and  Electricity  Co.,  Ltd.,  is  applying  for  prov.  order 
for  electric  lighting. 

Barnsley. — Corporation,  power    to  Bupply,   hire,  kc.,   electriosl 

fitting  ^  and  apparatus,  and  other  electrical  powers. 
South  Suburban  Gas  Co.— Powers  to  ;rener»te  electricity  &o 

enter  into  contracts  and  agreements  for  sale  of  the  same. 
Yorkshire. — Farther  powers  and  removal  of  existing  restrictions 

are  sought  by  the  Yorkshire  Electric  Power  Co. 
Leyland. — Leyland   Gas  Co.  is  seeking  authority  to  generate  and 

supply   electricity  ;    power    to    make    agreemente    with    the 

Lancashire  Electrio  Power  Co.  or  other  authority. 
Brentford. — Brentford  Gas   Co ,  power   to  take  over  powers  of 

Egham  and  District  Electric  Light  Co.,  Ltd.  ;  alao  to  apply 

for  prov.  EL.  orders. 

North  Met.  Electric  Power  Supply  Co.— Power  to  geoerst/s 
electricity  at  St.  Albans,  Hertford  ;  power  to  variona  railway 
companies  to  give  supply  of  energy  in  bulk  to  company,  kc. 

Kenilworth. — Midland  EL,  and  Power  Co.,  Ltd.,  is  applying 
for  a  prov.  order. 
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erection  and  fitting  out,  and  the  company  has  now  some  190  route 
miles  of  e.h.t.  and  low-tension  mains,  partly  overhead  and  partly 
underground,  in  regular  service. 

The  H.p.  of  motors  connected  to  the  system  amounts  at  the 
present  time  to  53,767,  with  lighting  connections  equal  to  93,126 
33-watt  lamps,  and  the  company  numbers  among  its  customers  the 
best  industrial  firms  in  the  West  of  Scotland.  Some  idea  of  the 
diversity  of  the  industries  supplied  can  be  gathered  from  the  fact 
that  among  the  company's  customers  are  collieries,  engineers,  paper 
mills,  wire  rope  works,  distilleries,  soap  factories,  docks,  textile 
works,  bakeries,  shipbuilders,  bridge  builders,  tube  works,  brick 
works,  colour  works,  ordnance  factories,  saw  mills,  printers,  iron 
and  steel  works,  motor-car  works,  rope  works,  quarries,  chemical 
works,  tramways,  dye  works,  laundries,  building  contractors,  «&o., 
and  that  supplies  in  bulk  are  given  to  the  Burgh  of  Wishaw,  the 
Coatbridge  and  Airdrie  Electric  Supply  Co.,  Ltd.,  and  the  Strath- 
clyde  Electricity  Supply  Co.,  Ltd. 

The  company  has  a  large  amount  of  mains  and  construction 
work  on  hand  in  connection  with  new  contracts  for  supply,  the 
latter  having  amounted  to  8,781  h.p.  since  the  beginning  of  this 
yenr.  Prospects  for  the  coming  year  are  exceedingly  good,  and 
although  the  country's  volume  of  trade  may  be  showing  a  slacken- 
ing off  in  certain  directions,  electricity  supply  should  not  be 
affected  to  a  great  extent,  as  economies  must  of  necessity  be  intro- 
duced in  many  ways  to  make  up  for  diminished  margins  of  profit, 
and  one  of  the  most  important  ways  of  doing  this  has  been  found 
to  be  the  adoption  of  electrical  driving  in  place  of  older  and  less 
efficient  methods. 


Hinckley  and  District.— Midland  E.L.  and  Heat  Co.  is  applyiax 

for  prov.  order. 
Beeston   and  District. — Derbyshire  and  Notts.  Electric  Power 

Co.  is  seeking  a  prov.  order. 
Kipon. — Corporation  prov.  electric  light  order. 
Bedworth  and  Bulkington.— Midland  Electric  laght  and  Power 

Co.,  Ltd.,  is  applying  for  prov.  order. 
Hawarden. — R.D.O.  is  applying  for  prov.  order. 
Heanorf  Eastwood  and  District. — Derbyshire  and  Notts.  Electric 

Power  Co.  is  applying  for  prov.  order. 
Merthyr  Tydfll.— Merthyr  E.T.  and  L.  Co.  is  applying  for  amend- 
ment   of    1899    order    aa    to     terms    of    purchase  by  local 

authority. 
London.— County  of  London  Electric  Supply  Co.     Application  for 

power  to  make   agreements  with  L.C.C.  for  postponement  of 

purchase  dates.     (See  p.  S82  of  our  issue  of  last  week.) 
Hightown. — New  company  to  supply  «as  and  electricity  in  Little 

Crosby. 
Knottingiey.— U.D.C..  prov,  E.L.  order. 
Bisphaiu  with  Norbreck.— U.D.C.,  prov.  EL,  order. 
Brighton. — Powers    to    supply    electricity  in   Portalade- by-Sea, 

Southwick  and  Shoreham-by-Sea. 
Weymouth  and  Melcombe  Regis. — Corporation,  sundry  further 

powers  relating  to  the  working  of  the  ''lectricity  undertaking. 
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Deal  and  Waluier.— D.   and  W.  Gas  Co.   is  seekine  electricity 

>"uuiU  poiVr rs  tor  Smdwich  and  Dial,  Waltner,  &c. 
Wortliiug'.— Corporation,  extension   of   limits  of  electric  supply, 

Maidenhead.— Corporat-ion,  sundry  further  powers  relating  to  the 
elf.iOrici'v  undertftking'. 

St.  Amies  on-Sea. — U.D.C.,  authority  for  showrooms,  house- 
winner,  &o.  Also  confirmation  of  agreement  with  Blackpool, 
St.  Anne:*  ani  Lytham  T  amways  Co.  as  to  supply  of  energy. 

Stone.— Application  by  Stone  Gas  Light  and  Coke  Co.,  Ltd.,  for 
variou-*  powers,  including  eleotricity  supply. 

Wimbledon. — Corpiration,  sundry  provisions  relating  to  working 
of  t'lHcCricity  supply  undertaking. 

Cliiswiok.— UD.C,  purchase  of  undertaking  of  Chiswick  Elec- 
tricity Supply  Corporati  in,  Ltd.,  and  further  powers. 

Tliornton.— UPC.,  prov.  E.L.  order. 

Midh'irst  and  District.— Application  for  prov.  order  by  B.  E.  G. 
Bvilev,  the  H  >n.  Weetman  Pearson  and  T.  Stallibrass. 

West  Bridgeford.— U.n.C,  prov.  order. 

Llanfairlechan  — U.D.C.,  prov.  order. 

Kellyfjaer  (Bedlinoff  and  Focliriw).— U.DC,  prov.  order. 

Ouiton  Broad.— Ouiton  Broad  Electricity  Co  ,  Ltd.,  prov.  order. 

liiorley. — Lancashire  Electric  Power  Co.,  prov.  order. 

Banstead. — Walton-on-the  Hill,  Kingswood  and  District,  applica- 
tion by  G.  AUom,  15,  George  Street,  Hanover  Square,  London, 
for  prov.  order. 

Tenby.— Application  by  J.  H.  Edwards,  127,  Victoria  Street, 
Bristol,  for  prov.  order. 

Warminster.— Application  by  J.  H.  Edwards,  127,  Victoria  Street, 
B'istol,  for  prov.  order. 

Ruthin.— Application  by  J.  H,  Edwards,  127,  Victoria  Street, 
Bristol,  for  prov.  order. 

Ledbury.— Ledbury  Electric  Supply  Co.,  Ltd.,  127,  Victoria 
Street,  Bristol,  prov.  order. 

Bradlord-on-Avou.— Application  by  J.  H.  Edwards,  Bristol,  for 
iirov.  ordfr. 

Riclimansworth  and  Chorley  Wood.— Colne  Valley  E.S.  Co., 
Lt  1..  prov.  ord^r. 

Kin?ston-upon-Hull.— Corporation,  extension  of  area,  to  include 

Sutton. 
Leeds.— Corporation,  extension  of  area  and  acquisition  of  under- 
taking of  Roundhay  and  District  E.L.  Co.,  Ltd. 
Tstradjynlais.— R.D.C.,  prov.  order. 
York. — C  'rporation,  pxtensinn  of  area. 
Newton-in-Makerfleld — U.D  C,  prov.  order. 
Cowbridge  and  Fenybont.— South  Wales  Electric  Power  Distri- 

bation  Co.,  prov.  order. 
YeOTil.— Petters,  Ltd.,  Yeovil,  prov.  order. 
Abercarn.— South  Wales  Electric  Power  Distribution  Co.,  prov. 

order. 
Skegness.- U.D  C,  power  to   supply  gas  and  electricity  and  to 

..cquire  undertaking  of  Gas  Co.,  also  motor-omnibus  powers. 
Llanidloes.— Llinidloe^  E  L.  Co.,  Ltd.,  prov.  order. 
Dearne  Valley.— Constitution  of  joint  board  to  exercise  electric 

lighting   powers   in   the   U.D.C.'s  of  Wombwell,  Wath-upon- 

Dearne,  Bolton-upon-Dearne  and  Thurnscoe. 
Farnham. — Famham  Gas  and  Electricity  Co.,  extension  of  supply 

area. 

Feltham  and  District.— Application  by  F.  H.  Edwards,  'Mande- 

ville,  Piatt's  Lane,  Hampstead,  for  prov.  order. 
Harwich. — Corporation,  prov.  E.L.  order. 
Reading.— Reading  E.S.  Co.,  Ltd.,  supply  in  bulk  to  York  Town 

and  Blackwater  Gas  Co. 
Slaithwalte.— UD.C,  prov.  E.L.  order. 
Watford.— U.D  G.  extension   of  area  to   include  Bushey  Urban 

D'Htrich  and  Aldenham  parish. 
Whitstable.— Whitstable   Electric   Co.,    Ltd.,    94,    High    Street 

Whitstable,  prov.  order.  ' 

ib)  Electric  Tramway  and  Railless  Trolley  Vehicles. 

Birmingham.— Corporation,  further  tramway  and  motor-omni- 
bus powers. 

Birkenhead.— Corporation,  power  to  run  motor-omnibuses  in 
various  districts  as  part  of  tramways  undertaking. 

Bolton.— Corporation,  new  tramways,  trailer  cars,  motor- 
omnibuses,  further  electrical  supply  provisions. 

Bournemouth.— Proposed  new  company  to  run  rai'less  trolley 
^  vehicles  in  the  County  Borough. 

Bristol.- Corporation,  powers  to  work  tramways  to  be  purchased, 
or  leased,  from  the  Bristol  Tramways  and  Carriage  Co. 

Chesterfield,— Corporation,  further  tramway  powers  ;  extension 
of  area  for  supply  of  electricity  in  Brampton,  Walton  and 
Tapton  Parishes. 

Leeds.— Corporation,  tramway  and  trolley  vehicle  routes  within 
and  without  the  city  ;  motor-omnibuses. 

London.— L.C.C.,  cont-truction  of  tramways,  street  widenings,  and 
various  incidental  powers. 

London  United  Tramways.— Various  powers 

Manchesler.— Corp.  ration,  extension  of  time  for  tramways  con- 
struction, running  of  tmnibufes,  generating  station,  &c.,  in 
Davyhulme,  extf-nsic  n  of  area  to  include  Davyhulme  and  parts 
of  Scretford  and  Salford  ;  aUo  purcbai-e  of  undertaking  of 
T  f'fFor.l  Power  and  Light  Supply  C19<-'2),  Ltd. 

Newcaslie-on-Tyne.- Corporation,  powers  to  construct  tramways 
in  Longbenton  and  Weetslade. 

Newport.  —  Corporation,  tramway  and  motor-omnibus  powers, 
also  extension  of  electricity  supply  limits  to  include  parishes 
outside  borough. 

N.E.R.  —  Power  to  construct  and  use  trackless  trolley  system 
along  a  specified  route  in  Newcastle-on-Tyne  and  Gateshead. 


Norwich.  —  Additional  tramway  powers  are  sought  by  the 
N)rwioh  V  T  Co. 

Oxford  and  District.— City  of  Oxford  E.T.,  Ltd.,  powers  relating 
to  !.'ale  of  undertaking  to  Corporation,  removal  of  same  and 
the  running  of  motor-dmniiiu-ps. 

Poole,  Sandbai.ks  and  Weslbourne.- Sandbanks  Railless  Elec- 
tric Car  Co.,  L'd.,  seeks  poAfers  to  run  railless  trolley  vehicles 
in  the  borouurh  of  Poole.  Agreement  with  Bournemouth  and 
P  tole  Electric  Supply  Co.  for  supply  of  electricity. 

Preston. — Corporation,  tramway  and  motor-omnibus  powers. 

Readtng. — Corporation,  additional  tramways  ;  trolley  vehicles  and 
t)mnibuses. 

Rotherham. — Corporation,  electric  tramway  powers, 

Sh»lft»'iid.—  Corporation,  new  tramway  and  motor-omnibus  powers. 

Walsall. — Corporation,  trolley  vehicle  powers,  also  motor-omnibus 
and  trailer  car  provisions. 

York. — Corporation,  powers  to  run  electric  trolley  vehicles  along 
routes  within  the  city  ;  further  powers  to  supply  electricity,  A:c. 

Western  Valleys,  Monmouthshire.— Western  Valleys  (Mon.) 
Railless  Electric  Traction  Co.  is  applying  for  extension  of 
authorised  routes,  and  other  powers. 

(c^  Railways,  &e. 

L.B.  and  S.C.  Railway. — Widening  and  other  powers,  including 
provisions  as  to  agreements  relating  to  the  supply  of  elec- 
tricity. 

Midland  Railway. — Powers  to  extend  time  limited  by  Sec.  "21  of 
the  Midland  Rtilway  (L.T.  and  S.R.  Purchase)  Act,  1912; 
agreements  with  Mfltropolitan  District.  London  Electric  ard 
Whitechapel  and  B iw  Riitway  Companies,  and  Underground 
Electric  R  til  ways  of  London.  Ltd. 

Met.  and  tJ.N.  Railway  Companies.- Joint  Committee,  to  lease 

and  work  G  N.  and  City  Railway  ;  ccmstruct  new  railways  in 
the  City  of  Ljndon,  Finsbury  and  Islington  ;  sundry  incidental 
powers. 

London  Electric  Railway  Co.— New  subways  and  works  making 
connections  wi'h  the  Central  London  Railway,  &c. 

Central  London  Railway.— Enlargement  of  portion  of  tunnels, 
new  subways  and  works,  additional  capital,  &c. 

N.  and  S.  Shields. — New  company,  to  construct  underground 
railway  between  N.  and  S.  Shields,  generating  station,  pay- 
ment of  interest  out  of  capital,  agreements  with  municipalities, 
and  light  and  power  companies  as  to  purchase  of  electricity. 

London. — City  of  London,  various  powers  to  Corporation,  in- 
cluding regulation  of  premises  on  which  celluloid  is  manu- 
factured or  stored. 


THE    CHARACTERISTICS    OF    INSULATION 

RESISTANCE. 


By  S.  EvERSHED,  M.I.E.E. 


(Abstract  of  paper  read  before  the  INSTITUTION  OF   ElecteicaL 

JEngineeks     at    Birmingham,,    November    26th,  London, 

November  27th,  and    Cardiff,  Dec.  lat,  1913.) 


{Continved  from  page  895.) 

It  has  been  the  custom  ever  since  the  early  days  of  submarine 
telegraphy  to  observe  the  total  current  at  the  end  of  the  first 
minute,  and  to  call  the  ratio  of  the  charging  voltage  to  that 
current  "  the  insulation  resistance  after  one  minute's  electrifica- 
tion," a  custom  which  is  still  adhered  to  by  cable-makers. 
Inspection  of  the  curve  in  fig.  6  shows  that  at  one  minute 
86  per  cent,  of  the  total  current  was  charging  current,  only  14  per 
cent,  being  true  leakage  current.  Hence  when  a  cable-maker 
specifies  the  resistance  of  cable  similar  to  this  as  so  many  megohms, 
his  statement  only  contains  14  per  cent,  of  the  whole  truth. 
Economy  of  truth,  however,  is  on  the  side  of  honesty  in  this 
instance,  and  the  buyer  is  doubtless  aware  of  the  customary  method 
and  sometimes  understands  what  it  implies. 

In  this  paper  we  are  more  concerned  with  fact  than  custom 
Fig.  6  shows  that  at  one  minute  the  total  current  was  O'OOSl 
micro-ampere  at  526  volts,  hence  the  value  of  what  may  be  called 
the  "customary  resistance"  was  52.')/0'0051  =  103,000  "megohms", 
for  ^^'gth  of  a  mile  of  cable  :  and  the  customary  resistance  of  one 
mile  of  similar  cable  would  be  103,0t0/l6,  or  roughly  (5,000 
"megohms."  The  final  value  of  the  current  being  000072  micro- 
ampere, the  real  dielectric  resistance  was  025/0(0072  =  730.000 
megohms  for  xj^h  of  a  mile,  equivalent  to  a  dielectric  resistance  of 
45,u00  megohms  for  one  mile  of  similar  cable. 

With  these  figures  as  a  guide,  let  us  ascertain  the  relative  impor- 
tance of  dielectric  leakage  and  moisture  leakage  in  some  installa- 
tion of  intfrior  wiring  in  which  rubber-insulated  wires  are  used. 
The  circuits  which  gave  the  characteristic  curve  shown  in  fig.  5 
afford  a  good  example,  being  carried  out  with  rubber-covered  wire 
insulated  to  the  same  standard  as  the  flexible  we  have  j  ust  examined. 
The  conductors  also  are  of  the  same  diameter  in  the  two  cases. 
The  installation  contains  380  yd.  of  v^ire,  coupled  up  in  the  uou^l 
way  to  a  number  of  fittings  in  which  porcelain  is  used  exclusively 
as  the  in-ulator.  Assuming  the  cover  ner  of  the  wires  to  be 
undamaged,  the  dielectric  resistance  of  380  yards  of  wire  to  earth 
will  be  about  45,000  x  1,760/380  =  200.000  megohms,  and  the 
customary  resistance  would  be  about  6,000  x  1,760/380  =  28,000 
"  megohms."     We  need  not  attempt  to  decide  which  of  these  values 
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is  to  be  takpn,  bpcanse  it  is  only  necewary  to  look  at  fi^r.  B  to  find 
that  the  rPBictance  of  the  inBtallation  an  a  wholf  wuh  V)'it  a  p«ltry 
Bix  meerohmfl,  evpn  when  tested  in  dry  weather.  The  nlative 
importance  ia  now  obvious  ;  leakage  throng'h  the  dielectric  rubber 
is  nothvnjr,  leakage  at  the  fit.tinjrs  is  everything.* 

What  has  hfen  demonstrated  in  the  rase  of  rubber  must  be 
equally  true  with  reerard  to  any  insulator  which  has  a  ret-istance  in 
any  depree  comparable  with  that  of  eood  rubber.  The  rewistance 
of  such  materials  as  ebonite,  sulphur,  placs.  mica,  putta-percha, 
shellac,  dry  paper,  and  dry  cotton,  is  in  every  cane  enormous  ;  like 
rubber,  their  specific  resistance  is  mpasured  bv  millions  of  meeohms, 
and  in  most  cases  by  thousands  of  millions.  Hence  dielectric 
leakage  will  be  ignored  in  what  follows. 

Moisture  Corves. 

fjotton. — Although  this  material  is  so  largely  used  as  an  insulator 
for  wires  the  opportunity  for  observing  its  resistance  seldom  or 
never  arises  In  practice.  Several  test-pieces  were  therefore  made 
up  for  the  purpose,  each  consisting  of  two  cott^on-covered  wires 
wound  side  by  side  in  a  single  layer  on  a  well  glazed  porcelain 
bobbin  so  that  leakage  from  one  wire  to  the  other  could  only  take 
place  through  the  cotton  coverings.  One  of  these  cotton  test- 
pieces  when  tested  for  insulation  resistance  from  one  wire  to  the 
other  gave  the  carve  shown   in  fig.  8.     After  being  dried  in  an 
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FiQ.  8.— Insulation  Resist- 
ance OF  Cotton  which 
contained  a  Normal 
Quantity  of  Moisture. 


Fig.  9. — Insulation  Re- 
sistance of  Cotton 
after    Drying. 


oven  at  160°  C.  for  a  couple  of  hours,  and  then  allowed  to  cool, 
this  test-piece  gave  the  curve  shown  in  fig.  9.  The  resistance  is 
now  five  or  six  times  greater  as  the  result  of  the  partial  evapora- 
tion of  the  moisture  originally  contained  in  the  cotton,  but  the 
general  character  of  the  voltage- resistance  curve  is  unaltered.  It 
will  be  noticed  that  at  500  volts  the  resistance  has  fallen  to 
about  one-third  the  value  it  had  at  50  volts,  or  Em/Rsco  =  28.  In 
the  diagrams  the  value  of  the  ratio  b„/bio»  is  marked  at  the  end 
of  each  characteristic  curve,  so  that,  different  curves  may  be  readily 
compared  ;  in  the  case  of  absorbent  materials  this  ratio  is  more 
commonly  nearer  two  than  three.  After  further  drying  at  15U°  C. 
for  some  hours,  this  same  test-piece  gave  the  curve  shown 
in  fig.  10.  The  effect  of  the  drying  process  has  been  to  increase 
the  resistance  to  something  like  80  times  the  initi-il  value,  but 
notwithstanding  the  great  diminution  in  the  quantity  of  water  in 
the  cotton,  the  curve  retains  the  characteristic  shape. 

Various  kinds  of  paper,  under  a  variety  of  conditions  as  regards 
moisture,  compression,  length  and  area,  were  exhaustively  tested. 
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Fig.  10. —  Insulation  Re- 
sistance OP  Cotton  ;  the 
SAME  Test-piece  as  in 
Figs.  8  and  9,  after 
FURTHER  Baking. 


Fig.  11, — Moisture  Curves 
OF  DAMP  Paper,  showing 
Gradual  Change  from 
Moisture  Condition  to 
Ohm's  Law  as  the  Paper 

BECOMES         sodden         WITH 

Water. 


As  might  be  expected,  paper  i  behaves  in  much  the  same  way  as 
cotton. 

*lt  may  be  remarked  in  passing  that  the  average  retistance  p«r 
leakage  point  is  a  useful  criterion  for  the  insulation  of  wiring.  In 
the  case  of  the  resistance  from  wires  to  earth,  the  switches,  fuse- 
blocks,  ceiling  roses,  lampholdera  (if  they  can  leak  to  earth),  and 
other  places  where  the  conductors  are  fastened  to  leaky  insulators, 
constitute  the  leakage  points.  For  resistance  between  the  wires 
with  the  switches  closed  and  the  lamps  removed,  the  lampholders 
alone  are  to  be  counted  ;  and  for  resistance  between  the  wires  with 
the  lamps  in  place  and  the  switches  open,  the  switches  are  the  only 
leakage  points  that  count. 

In  the  example  considered  in  the  text  the  resistance  to  earth  was 
about  6  megohms,  and  there  were  62  leakage  pointa,  hi  nee  the 
average  resistance  per  leakage  point  was  6  X  62  =  372  megohms. 
Remembering  that  one  switch  base  of  good  quality  may  have  a 
resistance  as  low  as  100  megohms,  it  is  evident  that  the  installation 
as  a  whole  was  in  excellent  condition  as  regards  insulation. 

Rules  based  solely  upon  the  number  of  lamps  are  frequently  too 
remote  from  the  facts  to  afford  much  guidance. 
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ThA  law  of  the  characteriatic  curve  la  eoBvidcraMy  affects  by 
the   detrrfe   of   compreefiioD  to  which  the  abaorbtmt   material   is 

But  j»-ct»d. 

The  d«-grfe  of  moisture  in  an  abaorbmt  material,  Mke  p«p^r.  nay 
be  varied  within  wir'e  limitii  withf.   *  '.  affectir  ,     ' 

moicture   curve,    althouifh   the   C'  ing    ▼».- 

reHihthnre  will   be  •n'rmona.     B'.  '.he  ma* 

considerable  ^xweo  of  moifctor*",  mo  .  ^  araaibi;. 
begins  to  chatfire.  the  ratio  is  Hjo,  frradoally  approachiog  onity 
as  a  limit  and  the  curve  Bufniidifnf  into  a  boriz  mtal  atraJght  line. 
In  other  wordp,  wht^n  an  ab)torb«-nt  in^oiator  ia  widden  with  water 
its  refirttance  followa  Ohm's  law.  Thia  trradnal  change  frnn  a 
moisture  curve  is  illuHtratfd  in  fig.  II.  the  ourvea  bf-ing  obtained 
from    paper   in   which    increasing   q>.  of    wattr  bad  been 

absorbed.     Owing   to  the   very   low   r        _..  e  of  the  wet  paper. 
curve  c  could  not  be  continued  beyond  about  160  voitfl. 

The  test-pieoes  for  examining  micanite  cloth  were  made  op  by 
wrapping  j,  single  thickness  of  the  cloth  round  a  piece  of  smooth 
iron  pipe,  ar.d  then  winding  a  single  layer  of  cotton -covered  wire 
tightly  over  it.  The  cloth  waa  therefore  tested  under  much  the 
same  conditions  as  are  commonly  met  with  in  practice,  micanite 
cloth  being  largely  used  as  an  insulator  for  windings. 

The  test-piece  wa^  baked  for  about  four  hours  at  150*  C.  In 
one  hour  after  removal  from  the  oven  the  te«t-piece  was  oold  »«d 
its  resistance  was  then  about  1,300,000  megohms  wh*n  teat^  at 
500  volts.  It  was  then  left  exposed  to  the  air  of  the  experi- 
mental room  in  order  to  fin  i  out  to  what  exten*"  micanite  cloth 
act* d  as  an  absorbent  of  atmoppheric  mriietnre.  T  e  twn  curves 
given  in  fig.  12  were  obtained  alter  exposure  to  the  air  for  five  days 
and  90  dajs  respectively. 

In  these  curves  the  ratio  R.-c/bko  is  much  less  than  2  :  the  average 
value  deduced  from  seven  curves  obtained  from  micanite  cloth  test- 
pieopsis  14  7. 

The  three  examples  which  have  just  been  examined  are  typical 
of  the  whole.  Ttie  composition  of  the  insulating  substance  aeems 
to   be  of    little   importance.      So   long  as   the   structure  of  the 
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Fig.  12.  —  Micanite  Cloth 
Tested  after  e.xposcre  to 
the  Air  for  (a)  Five 
Days  and  (b)  90  Days. 


Fig.  13.  —  Rfsistaxce  op 
Cylinder  Oil  ;  (a)  when 
dry  ;  (b)  containing  a 
Trace  of  Absorbed 
Water. 


material  is  such  as  to  provide  capillary  spaces  to  harbour  moisture, 
Ipakage  will  take  place  in  the  characteristic  manner.  In  the 
following  sections  the  effect  of  filling  up  the  porcs  of  absorbent 
materials  is  dealt  with  in  connection  with  oUed  paper  and  varnished 
windings. 

Oils  are  good  insulators  in  themselves,  but  they  are  capable  of 
absoxbing  traces  of  water.  An  investigation  was  therefore  made 
to  ascertain  whether  water  when  absorbea  in  oil  behaved  in  the 
same  way  as  moieture  in  an  r\bsorb«  nt  solid.  Several  different 
kinds  ef  oils  and  varnishes  t..tnd  also  liquids  whirh  are  used  as 
solvents  in  varnishes)  were  tested  in  this  apparatus,  and  in  every 
case  Ohm's  law  was  followed,  the  resistance  proving  to  be  a  con- 
stant quantity  cot  varying  with  the  potential  difference  between 
the  electrodes.  The  result  of  a  test  with  oil  coniainirg  absorbed 
water  is  shown  in  fig.  13,  the  upper  curve  being  obtained  from 
cylinder  oil  freshly  drawn  from  the  storage  tank  and  the  lower 
curve  from  the  same  oil  after  absorbing  water.  Tne  tffect  of  the 
absorbed  water  is  evident  in  the  marked  lowering  of  the  resistance. 
But  of  any  effect  like  that  due  to  moietuv  in  absorbent  solids 
there  is  no  trace.  In  both  curves  the  resistance  is  practically  con- 
stant. Ohm's  law  being  followed  well  enough. 

Paper  containing  moisture  may  be  saturated  with  an  insulating 
oil  without  produoirg  any  effect  on  the  leakage  paths  formed  by 
the  water.  The  curve  shown  in  fig.  14  was  obtained  from  drawing 
paper  which,  xrhile  in  a  normal  state  as  regards  moistnre.  was 
immersed  in  dry  cylinder  oil  and  left  to  soak  for  a  week  before 
being  taken  out  and  tested.  The  resulting  curve  does  not  differ  in 
any  way  from  an  ordinary  moisture  curve,  the  ratio  Kio-htco  being 
21  for  the  oiled  paper.  It  is  evident  that  the  oil  does  nut  lusplace 
the  water,  or  break  up  the  conducting  paths,  or  interfere  in  any 
material  way  with  the  characteristic  conduction  due  to  the 
moisture  which  was  present  in  the  paper  before  the  entrance  of 
the  oil. 

The  converse,  however,  does  not  hold  good.  Water  will  not  only 
find  its  wxy  into  paper  which  has  been  dried  and  soaked  in  oil,  but 
will  so  far  displace  the  oil  as  to  form  leakage  paths.  As  is  well 
known,  paper  impregnated  with  oil  easily  absorbs  water  from  the 
air.  Hence  the  utcessity  fi  r  the  lead  covering  and  soldered  joints 
of  an  impregnated  paper  cable. 

Although  water  ultimately  finds  its  way  into  impregnated  paper, 
the  process  of  absorption  ia  extraordinarily  slow. 

The  experiments  on  oiled  paper  lead  irresistibly  to  the  concln- 
aion  that  the  mode  in  which  absorbed  water  forms  conducting 
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patbe  is  substantially  the  stime  whether  the  insulator  is  saturated 
with  oil  or  not.  The  water  may  be  in  the  insulator  before 
impre^rnation  with  oil  or  it  may  be  very  slowly  absorbed  afterwards, 
out  once  inside  it  will  conduct  electricity  just  as  though  the  oil 
was  not  there. 

Varnish  is  intended  to  prevent  water  from  forming  Idakage 
paths.  To  do  this  it  must  either  keep  out  water  by  closinpr  all  the 
pores  at  the  external  surface  of  the  ineulator,  or  it  must  interpose 
a  solid  and  impervious  layer  of  the  body  of  the  varnish  between 
the  conductors  and  the  porous  insulator.  Applj  ing-  varnish  by  a 
brush  aims  at  the  first  alternative,  vacuum  methods  aim  at  the 
second.  It  need  hardly  be  pointed  out  that  when  a  porous  body 
is  saturated  with  a  liquid  varnish,  and  the  solvent  is  then  dried 
out,  the  solid  body  of  the  varnish  remainine  in  the  insulator  is 
necessarily  insuflBcient  in  quantity  to  fill  up  the  pores.  They  can 
only  be  entirely  filled  up  by  soakingr  the  insulator  in  oil,  or  in  a 
melted  wax  or  in  some  equivalent  solid  insulator  which  can  be 
liquefied  by  heat.  Hence  a  porous  insulator,  even  when  varnished, 
is  likely  to  have  many  channels  available  for  the  reception  of 
water.  Whether  water  can  find  its  way  into  them  depends  on  how 
far  the  varnish  has  been  able  to  stop  up  the  pores  on  the  outside  of 
the  insulator. 

Experiments  on  varnished  windings  occupied  many  months. 
Their  outcome  can  be  summed  up  in  a  sentence.  Varnish  reduces 
the  extent  to  which  moisture  is  absorbed,  but  it  seems  powerless 
to  stop  absorption  altogether  if  the  windings  are  subjected  to  the 
temperature  variations  which  occur  in  ordinary  use.  This  failure 
to  exclude  moisture  was  exhibited  in  every  trial,  both  by  test- 
pieces  varnished  by  a  vacuum  method  and  by  those  which  had 
received  coats  of  varnish  applied  by  a  brush.  A  couple  of  tests 
will  illustrate  the  whole  series. 

One  of  the  test-pieces,  composed  of  two  cotton-covered  wires 
wound  on  a  porcelain  bobbin,  had  an  initial  resistance  of  34,000 
megohms  after  being  varnished  by  the  vacuum  method  with  a 
black  plastic  varnish  of  good  quality.  The  resistance  followed 
Ohm's  law,  being  constant  at  all  pressures  up  to  oOO  volts,  thus 
indicating  conduction  by  the  varnish  and  the  absence  of  moisture 
conduction.    Yet  after  exposure  to  the  air  of  the  experimental 
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Fio.  14,— Insulation  Resis-  Fig.  15.— Insulation  Resis- 
tance OP  Papeb  which  tance  of  Varnished  Cot- 
had  BEEN  Soaked  in  Dry  ton:  (a)  12  Hours  and  (b) 
Cylindeb  Oil  for  a  Week.          Nine  Days  after  Baking. 

Showing  the  Change  from 
Ohm's  Law  to  Moisture 
Conduction. 

room  for  nine  days  this  test-piece  gave  a  perfectly  normal  moisture 
curve  with  a  ratio  Boo/b6oo  equal  to  21,  and  the  resistance  had 
already  fallen  to  less  than  one-fourth  of  the  initial  value.  The 
fall  in  resistance  and  change  in  the  law  of  conduction  are  shown 
in  the  two  curves  in  fig.  15.  The  resistance  continued  falling  for 
several  months  and  ultimately  settled  down  round  about  2  or 
3  megohms,  rising  and  falling  with  the  changes  in  the  humidity 
of  the  air. 

Another  test  was  made  on  one  of  the  windings  used  for  testing 
micanite  cloth.  Two  coats  of  the  plastic  varnish  were  applied  by 
a  brush  to  the  outside  of  the  winding,  and  the  test-piece  was  then 
baked  at  150°  C.  for  82  hours,  by  which  time  the  varnish  was  quite 
dry.  After  allowing  the  test-piece  to  cool,  the  resistance 
from  the  winding  through  the  micanite  cloth  to  the  iron  core  was 
about  a  million  megohmo.  This  high  value  was  not  maintained 
for  long.  Within  20  days  after  removal  from  the  oven  a  decrease 
was  noticeable,  and  by  the  seventy-fourth  day  the  resistance  had 
fallen  to  33,000  megohms.  The  curve  obtained  on  that  day  is 
given  in  fig.  16.    It  should  be  compared  with  the  curves  given 
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Fig.  16.— Insulation   Resistance   op   Varnished  Micanite 
Cloth  (compare  with  Fig.  12). 

in  fig.  12  for  a  similar  micanite  cloth  test-piece  which  had  not 
been  varnished.  Both  curves  indicate  leakage  through  moisture, 
but  the  varnish  has  in  this  case  greatly  reduced  the  amount  of 
moisture  which  the  insulation  can  absorb. 

There  can  be  little  doubt  that  the  failure  to  exclude  moisture 
altogether  is  due  to  insufficient  elasticity  in  the  body  of  the  varnish. 
Unless  this  is  a  highly  elastic  substance  it  is  unable  to  follow  the 
expansions  and  contractions  of  the  windings,  and  ultimately  the 
continuity  of  the  coat  of  varnish  is  broken  up,  leaving  numerous 
crevices  by  which  moisture  can  enter. 

Questions  naturally  arise  as  to  the  volume  of  water  which  is 
utilised  in  forming  leakage  paths,  and  what  sort  of  relation  that 


volume  bears  to  the  total  volume  of  water  in  the  absorbent 
insulator. 

To  find  some  answer  to  these  questions  experiments  were  made 
on  the  resistance  of  an  absorbent  insulator  containing  known 
quantities  of  water  of  a  measured  specific  resistan^^e.  The 
insulator .  was  composed  of  a  number  of  circular  disks  of  chemi- 
cally pure  filter  paper,  12'5  cm.  in  diameter,  piled  up  into  a  pad 
and  moderately  compressed  between  two  fiat  metal  electrodes. 
The  pad  of  paper  had  an  area  of  122  sq.  cm.,  and  its  thickness 
(under  the  compression)  was  053  cm.,  so  that  the  pad  occupied  a 
volume  of  64  8  cubic  centimetres.  The  specific  resistance  of  the 
water  used  in  this  experiment  was  2,500  ohms. 

To  begin  with,  a  quantity  of  the  water  was  put  into  the  paper 
and  left  to  distribute  itself  uniformly.  The  method  of  experiment 
was  to  measure  the  resistance  of  the  pad  and  weigh  it  immediately 
afterwards.  Next,  to  allow  some  of  the  water  to  evaporate  and 
then  to  repeat  the  resistance  test  and  the  weighing.  Proceeding 
slowly  step  by  step,  the  water  was  finally  dried  out  and  the  net 
weight  of  the  dry  paper  ascertained.  In  this  way  a  number  of 
corresponding  values  were  obtained  for  weight  of  water  in  the 
paper  and  resistance  of  the  pad.  The  figures  are  given  in  Table  I, 
the  volume  of  water  in  cubic  centimetres  being  taken  as  equal  to 
the  weight  in  grammes. 

TABLE  I. 
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Remembering  that  the  resistance  of  a  centimetre-cube  of  the 
water  was  only  2,500  ohms,  it  is  obvious  by  inspection  of  the  figures 
in  the  second  and  third  columns  that  the  resistance  of  the  pad  is 
out  of  all  proportion  to  the  volume  of  water  it  contains. 

Under  the  conditions  at  Test  H  the  proportion  of  resistance 
water  to  total  water  was  only  9'4  parts  in  a  million.  In  the  table 
certain  assumptions  have  been  made.  Thus,  the  average  length  of 
the  leakage  paths  has  been  assumed  to  be  five  times  the  distance 
between  the  electrodes ;  the  dormant  water  has  been  assumed  to 
occupy  blind  alleys  entirely  ofif  the  paths  of  the  leakage  current ; 
and  the  conductivity  of  the  water  in  the  pad  of  paper  has  been 
assumed  to  remain  constant  notwithstanding  evaporation. 

Taking  all  these  matters  into  consideration,  the  figures  given  in 
Table  I  seem  more  likely  to  be  over-estimates  of  volume  than 
under-eetimates.  At  all  events,  they  may  be  accepted  as  of  the 
right  order  of  magnitude,  and  the  significance  of  the  experiment 
stands  out  clearly  in  spite  of  some  unavoidable  guesswork.  A  vast 
proportion  of  the  whole  volume  of  water  in  an  absorbent  insulator 
is  dormant  in  the  sense  that  it  does  not  form  an  appreciable  part  of 
the  observed  resistance.  The  resistance  of  the  leakage  paths 
through  the  insulator  is  determined  by  an  exceedingly  small 
fraction  of  the  absorbed  water. 

The  relation  between  the  volume  of  resistance  water  and  the 
total  volume  is  shown  as  a  curve  in  fig.  17.    The  total  volume  of 
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Fig.  17. — Pbopobtion  of  Resistance  Wateb  to  the  Total 
Quantity  op  Water  in  a  Pad  op  Paper  (see  Table  I.) 


absorbed  water  in  the  paper  is  here  reckoned  as  a  percentage  of  the 
volume  occupied  by  the  pad  of  paper. 

Incidentally,  the  weighing  experiment  affords  another  example 
of  the  relative  importance  of  moisture  conduction  and  dielectric 
conduction.  Referring  once  more  to  Table  I,  we  see  that  when  the 
absorbed  water  was  reduced  to  a  mere  unweighable  trace,  the 
resistance  of  the  pad  of  filter  paper  rose  to  nearly  12  million 
megohms,  corresponding  to  a  specific  resistance  of  about  2,700 
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million  mecohmB  (cm.  cnbO-  Thin  ib  far  Iwlow  the  dpecific  rp««i»«t- 
anofi  of  m'^re  thorouchlv  drip<l  paper,  whif.h  iHcertninlv  not.  lens  than 
26,000  million  meeohmn,  a  value  obtainerl  by  the  Uritiwh  TnHiilated 
anrl  Ilelfby  Cahle.B  in  their  test  room  with  carefully  Hrierl  paper. 
It  is  evident  that  in  Tent  I  moiHture  nonduotion  wa^  at  least  .'>.000 
times  ereater  than  dielectric  conduction,  and  in  Test  A,  when  the 
pad  of  paper  waa  much  nearer  a  normal  state  as  reerards  the 
quantity  of  absorbed  wat<>r,  moisture  conduction  outweighed 
dielectric  conduction  more  than  a  million  times. 

The  fact  that  it  has  been  possible  to  compare  one  curve  with 
another  without  takine  potential  f/rarlifint.  in  the  insulator  into 
account  is  sufficient  proof  that  the  curves  have  some  simple 
property  in  common.  Tn  every  case  in  which  moisture  conduction 
alone  controls  the  resistance  curve,  it  is  found  that  over  a  consider- 
able lenfifth  alone  the  curve  the  ratio  Ri,/Rin .  is  fairlv  constant, 
whatever  may  be  the  value  of  /•  in  volts.  Ilonce.  althouirh  the 
insulators  have  varied  widelv  in  thickness,  the  ratio  M-olf>r(y)  has 
served  quite  well  as  a  rouerh  euide  for  comparing  the  different 
curves.  A  erood  example  of  this  property  is  afforded  bv  the 
moisture  curve  for  cotton  eiven  in  figr.  !).  Half  a  dozen  ratios 
of  Bj'bio^  read  off  from  this  curve  are  remarkablv  constant,  and 
point  to  a  definite  law,  expressed  empirically  by  the  formula — 


with  infrreft'infir  electric  xtrfrnnrp  they  mn*t  fn<rv«M«  their  ■wth'oml 
area  either  by  reaAon  of  th»  le»kiu'e  ctirr»mt  they  c*rrT.  or  in  eon' 
sefinenc"  of  "'ime    effect  «•'■  We  endoarno^e.  depend*  on    th« 

potential  crradient.     This  h  t  wsm  pnt  to  the  t«»t  of  experl* 

ment,  and  has  proved  itself  capable  of  aocoantinfr  for  the  facta. 

{To  b«  concludsd.) 
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and  since  in  this  particular  curve  the  ratio  rJrio  i.  is  only  a  little 
less  than  v  lo.  the  exponent  .r  must  be  a  number  not  much  greater 
than  2.  The  formula  is  only  useful  as  an  indication  of  the  eeneral 
character  of  the  moisture  curve.  In  47  curves  obtained  from 
insulation,  composed  entirely  of  absorbent  materials,  such  as  cotton, 
paper,  cardboard,  fibre,  and  other  things  both  varnished  and 
unvarnished,  and  includin?  oil-imprepfnated  paper,  the  average 
value  of  the  ratio  Bso/Rsto  was  2"20. 

This  fie'ure  is  confirmed  by  the  results  of  a  number  of  insulation 
tests  on  absorbent  materials  carried  out  by  Mr  E.  H.  Ravner  at  the 
National  Physical  Laboratory.  In  Mr.  Ravner's  17  tests  the  average 
value  of  the  ratio  Kt,/Rio„  was  2'1.'5.  The  fieure  2'2  mav,  therefore, 
be  regarded  as  a  pood  average  value  for  the  ratio  TfiJRjov  for  insula- 
tion whi^^h  is  whollv  composed  of  absorbent  materials,  used  under 
a  moderate  degree  of  compression. 

But  in  the  case  of  12  curves  obtained  from  compound  insulation, 
in  which  dielectrics,  like  mica  or  ebonite,  were  used  in  series  with 
an  absorbent  ma.terial.  the  same  ratio  had  an  averasre  value  of  a 
little  less  than  1'4.  The  difference  is  easilv  accounted  for.  The 
law  of  moisture  conduction  in  any  g-iven  ab=<orbent  material  must 
be  the  same,  whether  there  is  a  dielectric  insulator  in  series  with  it 
or  not,  and.  assuming  the  dielectric  has  a  constant  resistance,  the 
absorbent  insulator  alone  is  responsible  for  the  curvature  of  the 
resistance  line.  For  an  example,  turn  to  fiar.  4,  which  is  the 
characteristic  curve  obtained  from  a  supply  meter  in  which  the 
absorbent  insulation  of  the  windines  is  in  series  with  the  ebonite 
that  serves  to  insulate  the  working  parts  from  the  case  of  the 
instrument.  As  it  stands,  the  ratio  is  only  I'SR  but  suppose  we 
draw  a  new  horizontal  line  at  Ruch  a  distance  below  the  curve  as 
will  make  the  ratio  B50/R500  as  deduced  from  measurements  from 
this  line  to  the  curve,  equal  to  the  averaee  for  absorbent  materials, 
namely.  2'2.  Then  ordinates  measured  from  the  new  datum  up  to 
the  curve  will  represent  the  resistance  of  the  absorbent  insulation 
of  the  windings,  and  the  distance  from  the  new  datum  line  down 
to  the  original  base  line  will  represent  the  resistance  of  the 
ebonite.* 

The  resistance  of  the  ebonite  alone  is  found  to  be  810  megohms, 
and  a  datum  line  has  been  drawn  in  fie.  4  to  represent  this  value. 
In  general,  if  the  curve  of  a  compound  insulation  of  the  kind  we 
are  considering  shows  a  ratio  as  high  as  2.  we  may  be  sure  that  the 
resistance  of  the  dielectric  component  has  fallen  to  something 
approachiner  zero,  either  because  it  has  broken  down  in  itself,  or 
because  it  has  been  shunted  by  some  kind  of  absorbent  dirt. 

A  non -absorbent  dielectric  in  series  is  not  the  only  cause  of  a 
low  ratio  value.  We  have  already  seen  in  fier-  11  how  the  curve 
flattens  out  when  there  is  enough  absorbed  water  to  form  paths  of 
constant  resistance  in  parallel  with  those  which  give  a  typical 
moisture  curve.  But  under  such  circumstances  the  resistance  curve 
will  be  so  very  far  below  the  average  level  which  it  occupies  under 
more  normal  conditions  that  there  is  no  likelihood  of  the  low  ratio 
that  is  associated  with  wet  insulation  being  attributed  to  the 
presence  of  a  non-absorbent  dielectric  in  series  with  the  absorbent 
materials. 

When  condensation  takes  place  on  the  surface  of  a  solid  body 
it  first  makes  its  appearance  to  us  in  small  detached  drops  clinering 
to  every  roughness  on  the  surface.  If  we  suppose  the  solid  body 
to  be  an  insulator  of  immeasurable  resistance,  the  presence  of 
detached  drops  of  water  will  not  make  any  appreciable  change  in 
that  resistance,  and  the  same  holds  srood  for  the  mazs  of  internal 
surfaces  inside  a  porous  insulator  when  moisture  condenses  there. 
But,  as  we  have  seen,  the  absorption  of  a  mere  trace  of  water 
brings  about  a  vast  decrease  in  resistance.  We  cannot  suppose  the 
drops  to  coalesce  in  order  to  form  a  continuous  leakage  path, 
because  in  that  case  the  conduction  would  be  simply  that  of  an  elec- 
trolyte and  would  follow  Ohm's  law,  leaving  the  moisture  curve 
unexplained.  We  must  therefore  look  for  connecting  links  between 
the  drops  to  establish  a  complete  conducting  chain.  It  would  be 
natural  to  suppose  the  links  to  be  films  of  some  kind  condensed  on 
the  surfaces  of  the  capillary  passaees  in  the  insulator,  and  to 
account  for  the  characteristic  curve  the  films  would  have  to  be 
endowed  with  a   property   analogous  to  that  of  the  electric  arc  ; 

*  It  may  be  the  resistance  of  a  conducting  film  on  the  surface  of 
the  ebonite,  for  external  films  have  in  several  cases  been  found  to 
follow  Ohm's  law.    The  point  requires  further  iavestig'ation. 


The  paper  was  discaBse*!  at  Birminifham  on  November  36tli. 
Dr.  Gark.vrd  said  that  he  would  like  to  aek  whether  the 
phenomena  could  h".  explained  on  the  baiii^  th»t  the  conduction  of 
the  moisture  within  the  insulator  wan  eleotrolytic  in  '•haracter.  If 
two  electrodes  were  placed  in  a  vee«el  of  wat^r.  and  a  crradnally 
increasine  voltasre  were  applied,  it  wae  found  at  fimt  that  the 
current  flowintr  was  very  small,  but  that  after  a  critical  ralne  had 
been  reach  id  the  current  very  rapidly  increased — that  in  to  §ay.  the 
electric  resistance  tapidly  dpcreased.  Thi^^  phenomenon,  with  a 
sinele  cell,  only  occurred  between  zero  and.  pay.  two  or  three  volta, 
but  in  a  porous  insulator  one  could  reeard  the  moifl»ure  a"  behi^ 
split  up  into  a  larere  number  of  cells  in  series,  so  that  the  voltacre 
over  which  the  action  would  be  shown  mieht  be  neveral  hundred 
volts,  as  in  Mr.  Evershed's  experiments.  On  this  bams  conld  al<io 
be  explain«>d  the  fact  found  bv  Mr.  Eyer«hed.  that  when  the 
insulator  was  very  wet  the  conductivity  followed  Ohm's  law,  for 
with  a  very  wet  substance,  instead  of  a  number  of  electrolytic  cellfl 
in  series,  there  was  only  one.  and  variation  in  rewistance  over  the 
first  volt  or  two  waa  of  no  effect  when  workine  with  several 
hundreds  of  volts.  The  electrolytic  action  misrht  al«o  acoonnt 
for  another  phenomenon  which  he  had  often  obaerved  whenteefine 
the  insulation  resistance  of  apparatus,  and  that  wa«  that  it 
improved  if  the  testiner  voltacre  were  applied  for  a  lone  noriod. 
One  outstanding  feature  of  the  paper  was  the  impossibiM^r  of 
using  porous  insulating  materials  in  electrical  machinery.  Th«ie 
nowadays  were  not  used  by  up-to-date  manufacturers.  The 
fibrous  materials  such  as  cotton,  paper,  and  the  like,  were 
used  simply  as  mechanical  carriers  for  the  insu'iatine  compound. 
The  experiments  showing  that  even  impregnated  windings  absorbed 
moisture  were  remarkable  :  they  did  n">t.  however,  bring  out  the 
important  point  that  although  qualitatively  a  certain  amount  of 
moisture  might  be  absorbed,  yet  quantitatively  the  amount  was  too 
small  to  do  any  harm.  Tobey  had  shown  that  five  or  six  drops 
of  water  per  quart  of  oil  reduced  the  dielectric  strength  by  2.">  per 
cent.  The  dielectric  strength  was,  however,  not  proportional  to 
the  insulation  resistance  ;  in  fact,  the  latter  was  of  verv  little  use 
in  the  investigation  of  the  electrical  properties  of  oil.  He  was  not 
able  to  agree  with  Mr.  Evershed's  statement  that  on  evaporation 
the  electrolytic  ions  generally  remained  behind. 

Dr.  Guy  Barlow  suggested  another  model  of  absorbent  insulator 
consisting  of  closely  packed  granules  of  a  non-absorbent  and 
highly  insulating  material  ('//..  sand").  The  leakers  paths  in  this 
case  might  be  expected  to  represent  the  conditions  in  a  porous 
material  much  more  nearly  than  the  parallel  tube  model  used  by 
the  author.  Measurements  of  the  resistance  of  porous  materials 
at  temperatures  low  enough  to  freeze  the  condensed  'Moisture  might 
be  of  interest.  In  order  to  produce  such  solidification  within  the 
pores  one  would  probably  have  to  lower  the  temperature  a  long  way 
below  normal  freezing  point. 

Mr.  E.  O.  Turner  said  there  seemed  to  be  great  difficulty  in 
judging  the  relative  merits  of  similar  pieces  of  insulating  material 
tested  by  different  experimenters.  Apparently  the  puncture  test 
was  the  only  one  at  all  consistent.  The  author  pointed  out  that 
if  a  test-piece  was  carried  though  a  standard  course  of  vacuum 
baking  and  varnishing,  its  insulation  resistance  after  some  time 
settled  down  round  about  a  fairly  steady  value  He  would  like  to 
ask  whether  the  succeeding  va'Iation  of  resistance  could  be  repre- 
sented as  at  all  a  definite  function  of  the  wetness  of  the  air.  Were 
this  the  case  the  insulation  resistance,  dew-point,  and  temperature 
might  be  measured  simultaneously  at  a  fixed  voltage.  Correctioi: 
could  be  made  subsequently  to  a  chosen  standard  of  humidity. 
It  would  be  of  interest  to  know  if  the  author  conld  hold  out  any 
hope  of  forming  a  badis  for  comparison  of  results  obtained  in  thin 
way  for  teat  pieces  of  uniform  size.  Referring  to  fig  1,  it  seemed 
possible  that  at  the  final  part  of  the  curve,  near  the  breakdown 
point,  there  might  be  an  appreciable  rise  o'  temperature  in  the 
moisture  channels — if  these  still  persisted — due  to  the  concentra- 
tion of  the  energy  loss  in  a  minute  volume.  In  this  case  the 
extremely  high  negative  temperature  coefficient  of  water  might 
account  for  the  rapid  drop  in  the  curve. 

Mr.  Forrest  said  the  effect  of  temperatnre  upon  *^he  insulation 
resistance  of  ncu-absorbent  insulators,  such  as  rubber  and  gutta- 
percha, was  very  pronounced,  and  with  both  materials  a  rise  in 
temperature  was  iuimediately  accompanied  by  a  serious  fall  in  the 
insulation  resistance.  The  author  did  not  deal  with  this  important 
point  in  his  paper,  and  it  would  be  interesting  to  have  his  views  on 
this  matter.  Gutta-percha  cable,  when  submitted  to  an  external 
pressure  (,as  occurred  when  it  was  laid  at  the  bottom  of  the  sea\ 
showed  a  marked  increase  in  insulation  resistance,  whereas  the 
samples  of  paper  tested  by  the  author  showed  an  fqually  marked 
decrease  with  an  increase  of  pressure.  Could  the  author  explain  this 
difference  in  behaviour .'  The  only  really  satisfactory  method  of 
testing  the  insulation  to  earth  of  an  electrical  machine  was  by 
means  of  a  flash  test  carefully  carrieil  out  at  a  voltage  several 
times  greater  than  the  normal  working  voltage  to  earth.  This 
flash  test  would  bring  to  light  weaknesses  in  the  insulation  to 
earth,  which  could  not  be  discovered  by  any  other  method. 

Dr.  Kahn  thought  there  were  two  conclusions  which  might  be 
drawn  from  the  investigations  Mr.  Evershed  had  made.  The  first 
was  the  fact  that  it  was  absolutely  useless  to  specify  any  insula- 
tion resistance  unless  the  voltage  was  stated  at  which  it  ghoold  b« 


938 


THE    ELECTRICAL    REVIEW.   [Voi.73.  no.i,8so,deoembeb5,i913. 


measured.  Although  thia  had  been  reoosrniaed  by  many  enprineers, 
the  bulk  of  the  specifications  issued  still  omitted  to  state  the 
voltagre.  As  the  instruments  by  which  the  insulation  resistance 
was  niesisured  were  usually  made  to  gfive  500  volts,  and  as  it 
appeared  from  Mr.  Evershed's  paper  that  near  thia  parti- 
cular voltaire  the  insulation  resistance  was  comparatively 
constant,  he  proposed  that  this  should  be  adopted  as  a 
standard  voltagre  for  testing  the  insulation  resistance.  The 
second  point  which  was  clearly  broueht  out  by  the  paper 
(althousrh  it  had,  of  course,  been  well  known  to  most  electrical 
engineers),  was  that  the  insulation  resistance  of  electrical  apparatus 
was  by  no  means  a  constant  figrure  even  if  taken  at  a  given 
voltag«.  The  insulation  resistance  of  such  apparatus  could  some- 
times ba  increased  10  times  or  more  by  a  simple  drying  process. 
As  the  paper  clearly  showed  that  the  insulation  resistance  entirely 
depended  on  the  amount  of  moisture  suspended  in  the  insulation 
material,  and  as  this  was  something  foreign  to  the  actual  apparatus, 
and  could  be  altered  without  altering  the  apparatus  in  any  other 
respect,  it  was  quite  clear  that  the  insulation  resistance  was  not  an 
intrinsic  feature  of  the  apparatus,  and  it  should,  therefore,  be 
entirely  abolished  from  all  specifications.  The  insulation 
properties  of  such  apparatus  could  always  be  clearly  proved  by  the 
usual  pressure  tests. 

Mr.  W.  C.  S.  Philt.ips  asked  if  the  author  had  conducted  any 
experiments  on  parafiBn  wax,  as  he  considered  it  desirable  that  his 
theory  should  be  tested  on  substances  which  could  be  melted  in 
vacuo.  Swann  had  worked  at  a  potential  gradient  of  50,000  volts 
per  cm.  The  method  adopted  by  him  was  to  enclose  the  paraffin 
wax  between  two  metal  plates  surrounded  by  guard  rings.  A 
third  plate  was  completely  immersed  in  the  paraffin  wax,  which 
was  heated  for  some  time  to  120°  C.  in  vacuo,  and  then  allowed  to 
cool.  If  the  substance  between  the  plates  obeyed  Ohm's  law.  there 
should  be  no  change  in  potential  of  either  of  the  plates.  This  was 
shown  to  be  the  case  when  the  wax  was  replaced  by  paraffin  oil. 
Thus,  the  electrometer  only  showed  that  portion  of  the  current 
which  did  not  obey  Ohm's  law,  and  in  some  of  his  experiments 
Swann  calculated  that  the  current  so  observed  was  about  60  times 
the  Ohm's  law  current. 

Mr  a.  R.  Everest  said  a  paper  was  read  before  the  American 
Institution  several  years  ago,  describing  a  research  upon  the 
variation  in  insulation  resistance  of  fibrous  materials  with  varying 
temperatures.  The  suggestion  was  made  that  the  entrapped 
moisture  existed  at  the  lower  temperatures  largely  in  the  form  of 
disconnected  particles,  and  that  as  the  temperature  was  increased, 
these  particles  split  up  into  smaller  particles,  increasing  the 
number  of  continuous  chains  through  the  thickness  of  the 
material,  and  causing  greater  leakage,  and  accounting  for  the 
lower  insulation  resistance.  Other  investigations  had  shown  that 
when  a  material  of  this  class  was  subjected  to  a  high  pr^tential 
stress  heating  was  produced,  and  this,  by  lowering  the  insulation 
resistance  increased  the  leakage  losses,  and  caused  still  further 
heating.  Disruptive  breakdowns  occurred  if  the  temperature 
was  allowed  to  exceed  a  critical  value.  If  the  material  was  kept 
cool  by  artificial  means,  higher  pressures  were  endured  without 
breakdown.  A  slot  tube  of  fibrous  material  would  have  a  higher 
breakdown  value  when  tested  on  a  solid  steel  mandrel  than  on  a 
tinfoil-covered  wooden  mandrel.  If  a  mica  barrier  were  placed  so 
as  to  interrupt  the  leakage  losses  which  caused  the  cumulative 
heating,  much  higher  potentials  could  be  endured  without  break- 
down. Insulations  made  up  with  Bakelite  showed  much  less  drop 
in  insulation  resistance  with  increase  in  temperature. 


paper,  and  the  consensus  of  opinion  was  that  the  subject  was  an 
extremely  difficult  one,  and  required  very  great  study  before 
members  could  venture  to  criticise  the  conclusions  the  author  of 
the  paper  had  come  to. 


At  the  meeting  of  the  Western  Local  Section  of  the 
Institution  of  Electrical  Engineers,  held  at  Cardiff  on 
Monday,  Mr.  Faraday  Proctor,  chairman  of  the  Section,  presided, 
and  Mr.  Evershed's  paper  was  read  by  his  partner,  Mr.  Vignoles, 
in  the  absence  of  the  author. 

In  the  course  of  the  discussion  which  followed,  the  Chairman 
asked  whet^her  any  experiments  had  been  tried  to  ascertain  the 
results  of  tests  carried  out  with  alternating  currents. 

Prof.  David  Robinson  (communicated)  thought  that  attention 
might  be  called  to  the  fact  that  the  value  of  21.'5,  which  was 
given  as  the  average  deduced  from  Mr.  Rayner's  tests,  corresponded 
very  exactly  to  the  simple  law  that  the  insulation  resistance  varied 
inversely  as  the  cube  root  of  the  testing  voltage  in  connection 
with  figs.  6  and  7.  It  did  not  seem  quite  justifiable  to  term 
the  whole  of  the  variable  part  of  the  current  "  charging  current." 
If  the  properties  of  the  material  did  not  vary  with  time  there 
would  be  of  course  a  charging  current  in  addition  to  the  leakage 
current  at  the  moment  of  switching  on,  but  even  with  a  battery 
and  a  resistance  of  several  megohms,  a  few  seconds  would  suffice 
to  reduce  this  to  a  negligible  amount.  The  author's  explanation 
of  the  action  of  his  model  was  beautifully  simple  but  almost  too 
good  to  be  true.  The  action  of  potential  gradient  on  the  positively 
charged  water  would  be  to  exert  a  force  on  the  whole  length  of 
the  film,  and  it  was  not  evident  whether  that  should  produce  any 
effects,  such  as  those  indicated  in  fig.  18. 

Mr.  Sydney  F.  Walker  (communicated)  said  he  was  in  hearty 
agreement  with  the  author  of  the  paper  in  condemning  what  he 
termed   "  the  blind  tests  of  breakdown  voltage." 

Mr.  W.  a.  Chamen  said  it  was  difficult  to  know  how  to  discuss 
this  most  valuable  and  interesting  paper.  One  naturally  thought 
of  the  effect  of  moisture  in  such  ticklish  machines  as  their 
alternators.  He  supposed  the  idea  that  they  had  all  held 
hitherto  was  that  porous  insulators  were  perfectly  safe  for  them. 
He  supposed  they  were  quite  ^ight  in  assuming  that  while  the 
temperature  of  the  porous  insulator  was  kept  well  up,  say,  up  to 
200"*,  they  had  nothing  to  fear  from  the  absorption  of  moisture  in 
such  a  way  as  to  reduce  their  insulation  within  dangerous  limits. 

Me.  J.    Lang  Wilson  and  others  also  briefly  discussed  the 


NOTES    ON    INCANDESCENT    LAMP 
MANUFACTURE. 


In  the  course  of  an  article  in  the  Elelcfrot.  Anzeiger, 
H.  T.  Erb  comments  upon  the  very  small  margin  of  profit 
which  can  accrue  to  manufacturers  of  metel-filament  lamps 
in  view  of  the  low  level  to  which  retail  prices  have  now  been 
reduced.  The  manufacture  of  low-voltage  lamps  is  still 
much  simpler  than  the  manufactuie  of  high-voltage  types, 
and  in  view  of  the  increasing  demand  for  14-volt  (or  other 
low-pressure)  metal  lamps  for  advertising  and  decorating 
work,  it  would  probably  pay  some  firms  to  specialise  on  low- 
voltage  lamp  manufacture.  The  problem  of  grading  lamps 
for  series  running  has  been  solved  ^Yell  enough  to  permit  of 
sign  and  other  low-voltage  lamps  being  run  in  series,  but 
there  is  yet  room  for  further  improvement  in  this  direction. 
The  figures  below  summarise  the  manufacturing  cost  per 
thousand  220-volt  25-watt  lamps,  as  given  by  the  author. 
These  data  are  said  to  be  drawn  from  actual  works  records, 
and  their  arrangement  shows  how  the  value  of  the  lamp 
increases  as  its  manufacture  proceeds  ;  at  what  stage  of 
its  manufacture  the  greatest  outlay  in  material  and  wages  is 
required  ;  the  percentage  of  breakages  in  each  stage,  and 
the  value  of  the  pieces  broken. 


Item. 

Brought 

forward.* 

Shgs. 

Materials. 
Hbgs. 

Wages. 
Shea. 

Breat 
Per  cent. 

cages. 

Value. 
8hB8. 

Balb          

37-1 

4-5 

1-5 

0-t>3 

Crown       

— 

4-9 

1-52 

50 

0-32 

Electrodes 

— 

28-0 

2-25 

1-0 

0-29 

Stem          

— 

41-3 

72 

1-0 

0-49 

Star           

48-5 

26  3 

13-15 

— 

— 

Attachment 

88-0 

138  0 

3210 

2-0 

5-04 

Melting  on 

2530 

37- 1 

97 

5-3 

15-85 

Pumping 

300-0 

— 

11-8 

6-0 

18-70 

Flashing  ... 

3120 

06 

1-96 

1-5 

4-70 

Adjustment       and 
completion 

314'0 

218 

935 

20 

6-90 

345-0 

2610 

850 

530 

*  Cross  total  cols.  2,  3  and  4  of  previous  line. 

Up  to  a  certain  stage  in  manufacture,  pieces  are  pre- 
pared which  may  subsequently  be  used  in  any  one  of  a 
number  of  types  of  lamp,  but  beyond  this  stage  parts  are 
selected  and  assembled  and  the  true  lamp  manufacture 
commences.  In  the  above  table,  no  allowance  is  made  for 
the  cost  of  gas,  current,  standing  charges  and  unproductive 
labour ;  in  practice,  these  items  should  be  reduced  to  a 
minimum.  The  figures  in  column  2  of  the  table  show  the 
value  per  thousand  lamps  of  the  materials  in  and  wages 
spent  on  the  lamps  at  various  stages  of  their  manufacture. 
As  manufacture  proceeds,  the  value  of  the  piece  handled 
during  any  particular  operation  increases  rapidly  since  it 
becomes  a  complex  structure,  damage  to  which  involves  a 
greater  wastage  of  time  and  material  than  is  accounted  for 
by  the  member  actually  broken.  The  total  cost  per  thou- 
sand lamps  for  wages  (productive  labour)  and  materials 
appears  to  be  345  shillings,  and  the  value  of  the  pieces 
broken  is  53  shillings. 


Electrical  Driving  in  Cotton    Mills. — Mr.  J.  W. 

Crowley,  textile  expert  of  Messrs.  Siemens  Bros,,  Ltd.,  gave  a 
lecture  on  the  electrical  driving  of  looms,  ring-spinning  and 
doubling  frames,  at  Haslingden  Technical  School,  on  Nov.  19th, 
the  lecture  having  been  arranged  by  the  Cotton  Sub-Committee  of 
the  Eiucation  Committee.  Mr.  Crowley  did  not  recommend  indi- 
vidual driving  in  every  case.  He  said  that  in  the  Little  Harwood 
Shed,  Blackburn,  there  were  1,140  looms,  each  driven  by  its  own 
motor.  So  far  as  ring-spinning  and  doubling  frames  were  con- 
cerned, he  thought  there  was  now  no  question  of  the  advantages  of 
individual  driving  over  group  driving,  but  in  respect  of  other 
machinery  in  many  cases  the  question  was  still  an  open  one.  It  was 
of  the  utmost  importance  to  the  textile  manufacturer  about  to 
introduce  electrical  driving  that  he  should  have  expert  advice  as  to 
what  system  to  adopt. 
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THE    STAFF    ENGINEERS'    ASSOCIATION. 


This,  the  latest  Engineering  Association,  is  beint?  eatabliehed 
mainly  for  economic  purposes,  by  professional  engineers,  for  their 
mutual  protection  and  support.  It  embraces  civil,  electrical  and 
mechanical  engineers,  and  is  intended  to  work  on  lines  similar  to 
those  adopted  by  the  Law  Society  and  the  British  Medical  Asso- 
ciation, with  a  view  to  furthering  the  interests  of  its  members, 
promoting  a  higher  public  sense  of  the  rank  of  the  engineering 
profession,  and  elevating  the  status  of  engineers.  It  is  proposed  to 
attain  these  objects  by  the  following  means  : — 

(a)  By  the  study  of  economic  and  social  questions,  and  by  the 
development  of  the  spirit  of  unity  ;  (i)  through  the  medium  of 
statistical  information  and  extensive  inquiries  into  existing  con- 
ditions of  employment,  with  a  view  to  their  regulation  if  desirable  ; 
(c)  by  the  systematic  airing  of  grievances  in  the  Press  ;  (_d)  by 
means  of  monetary  assistance  to  members ;  (f)  by  the  aid  of 
vacancy  lists  and  an  information  bureau  ;  ( O  by  means  of  free 
advice  in  law  cases  of  professional  interest,  with  partial  or  total 
assistance  in  defence ;  (//)  by  free  advice  in  connection  with 
patents  ;  (A)  by  means  of  local  branches  of  the  Association  ;  (/)  by 
provision  for  intercourse  amongst  members,  and  by  the  acquisi- 
tion and  dissemination  of  special  information  of  mutual  interest 
and  assistance  ;  0)  '^y  influencing  the  framing  of  laws,  in  so  far  as 
they  concern  members  of  the  Association  ;  and  (k)  by  all  other 
methods  conducive  to  the  attainment  of  the  objects  of  the 
Association. 

The  members  of  the  Association  (other  than  honorary  members) 
will  consist  of  two  classes,  viz..  Members  and  Associates.  Each 
applicant  for  election  as  member  must  be  at  least  24  years  of  age, 
and  must  produce  evidence  that  he  has  been  regularly  trained  as 
an  engineer,  or  that  he  has  attained  to  a  position  of  eminence  in 
the  profession.  Each  applicant  for  election  as  Associate  Member 
must  be  at  least  18  years  of  age,  and  must  produce  evidence  that 
he  is  undergoing  an  engineering  training.  The  subscription  will 
range  from  lOs.  to  SOs.  per  annum. 

The  general  assistance  to  members  will  comprise  free  advice  con- 
cerning all  patent  questions,  legal  advice  and  protection  in  disputes 
regarding  conditions  of  employment  and  remuneration,  &c.  Infor- 
mation will  be  supplied  to  members  regarding  vacant  posts,  firms 
and  working  conditions  at  home  and  abroad,  as  well  as  technical 
and  practical  information  of  use  to  members  in  their  various 
occupations. 

Members  may  receive  assistance  in  case  of  unemployment,  or  if 
they  lose  their  employment  by  promoting  the  objects  of  the  Associa- 
tion, and  each  member  may  apply  for  special  monetary  assistance  in 
case  of  necessity.  Names  of  members  will  only  be  disclosed  with 
the  consent  of  a  general  meeting. 

The  inception  of  the  S.1E.A.  was  first  suggested  by  a  small  body 
of  engineers  attached  to  the  staffs  of  one  or  two  representative 
firms ;  the  enthuhiasm  of  this  small  band  of  reformers — each 
member  of  which  holds  a  good  appointment — has  spread  to  such  an 
extent  that  their  tentative  proposals,  we  are  told,  are  being  sup- 
ported with  a  zeal  which  equals  their  best  expectations. 

In  the  early  days  it  was  alleged  that  a  combination  of  employers 
had  been  formed  with  objects  adverse  to  the  interests  of  their 
employee,  and  if  this  charge  could  be  substantiated,  the  necessity 
for  a  protective  association  would  be  obvious.  There  is  nothing 
undesirable  about  the  formation  of  the  Association  as  long  as  it 
adheres  to  its  legitimate  objects,  and  is  conducted  by  honourable 
men.  The  organisation  of  the  S.E.A.  will  be  protective,  and  not 
aggressive.  Technical  lectures  or  papers  will  form  merely  an 
adjunct  of  its  general  work  ;  it  is  solely  because  other  engineering 
associations  are  so  purely  technical  that  the  S.E.A. — the  business 
association — has  been  designed. 

The  contention  in  support  of  the  S.E.A.  is  that  when  a  large 
body  of  co-workers  pull  together,  their  general  agreement  and 
insistence  will  go  far  to  remove  adverse  conditions  of  working  and 
contract,  which  obviously  means  that  economically  the  sphere  of 
engineering  employment  will  be  improved. 

That  the  stafif  engineer  is  largely  responsible  for  our  remarkable 
technical  and  scientific  development — which  is  changing  completely 
the  conditions  of  every  country — does  not  seem  to  be  appreciated 
by  the  public  in  any  way.  For  this  reason  alone,  therefore,  it  is 
patent  that  engineers  are  justified  in  combining  for  better  status 
and  conditions,  since,  in  common  with  the  world's  chief  workers, 
they  deserve  both. 

The  main  object  of  the  S.E.A.  will  be  to  do  for  engineers  what 
the  B.M.A.  has  done  for  the  doctors  and  the  Law  Society  for  the 
lawyers.  Both  these  institutions  protect  only  the  economic 
interests  of  their  respective  members,  and  they  have  not  only  raised 
and  ensured  the  status  of  the  professions  they  protect,  but  they 
have  even  influenced  potently  the  framing  of  Parliamentary  and 
ocal  laws. 

The  address  of  the  hon.  secretary  of  the  Stafif  Engineers'  Asso- 
ciation is  31,  Queen  Victoria  Street,  London,  E.G. 


NEW    PATENTS    APPLIED    FOR.     1913, 

(.NOT     VET     l'--;.!.I-;ir.w; 
Compiled    expre»«Iy    for    ihU    ioumal    by    ";)-%^-f     \',      P     Jmomam    k   Co., 
£l.ctrical    I' .  '  28S.    High    Holt>om.    Lomioo,    W  C,    m4    m 

Liverpool  ar  :  whom  all  inqqirif  ihoaia  b«  iilitfiiit 


A.    C.    Baeown 
W.   EMcnn  aa4  H.   Buwp- 


l^ew  Radium  Supply.— By  a  new  process,  which  has 

just  been  discovered  by  Prof.  Rudolf  Sommer,  of  Germany,  it  is 
possible  to  extract  pure  radium  salts  from  oarnotite  ore,  both 
quickly  and  economically. 


26,299.    "  Electric   are   lampt."     A.  T,    Dowottr.      .NV.-,.^b.,r    !:•>,. 
2(].Jtn.    "Spring  motor  and!  magneto  a(tjchm»'nt."    A.   H.  Titowui      S'«*^b> 
bcr    17ih. 

2fi,338.    "  Interrupter    for   electro-ougnetic   ignition  device*."     E.    B~-.'i^i 

November    17lh.      (Complrlr.) 

2G,3W.  "  Hydraulic  or  •■Uctm-hjdnurte  prcMM."  UtBCui*nntmn  Ow- 
liKos.     .Vovember  17th.      (Convention  date,  Dtconbcr  Uch,  UU,  ' 

(Complete.) 

20,351.    "  RlectriciUy-lighted    bedstead    lamp    bracket. 

Nov>-mber   17th. 

2(3,301.    "  Adjustable   electrical    reaUtancc*. 
woriTii.     So  ember   17th. 

26,304.    "  Magnetic   circuiu."     A.    F.   JoKl.     Novembrrr    17ih.     (Cotnplcte.) 

26,307.     "  Holders   for  electrodes  of  electrk  arcs."     H.   A»»To«.     Norembe/ 

17ih. 

26,374.  "  Ignition  systems  for  internal  combustion  engines."  W.  R.  Pn>- 
LAND  and  A.  Sargent.     November  17th. 

20,388.  "  Electrically-actuated  musical  key-instrument*."  R.  PomnJUSHL 
November     17th.        (Convention     date,     .Novembet      I6th.     1912,     Gcrmaav.) 

(Complete.) 

26,398.    "  Electric  telegraphy."     H.  W.   Malcoih.     Norember  Mlh. 

26,1()0.    "Compass  corrector."     E.   A.   Sltkr.     November   18th. 

26,402.     "  Radio-telephony."     W.   T.    Ditcham.      November   18th. 

26,415.  "  Alternating  current  dynamo^lectric  machines."  L.  J.  Hcirr  and 
Sandycroft,    Ltd.      .November    18th 

26,419.     "  High-duty  electric   lamps.  '     C.   V.   BoYS.     November  18th. 

26,426.  "  Ignition  devices  for  internal-combustion  engines."  B.  J.  SmonMm. 
November    18th. 

26,462.  "  Electric  hot-plates  and  other  heating-appliances."  W.  A.  S. 
Benson  &  Co.,   Ltd.,  and   W.  J.  Sims.     .November  18th.     (Complete.) 

26,469.     "  Electrical  fuse  lighting  devices."     J.   F.  Wiixuus.     November  18th. 

26,479.  "  Telegraph  or  like  systems  and  apparatus  therefor."  H.  H.  !!»■- 
RisoN  and  Automatic  Telepho.si  MANi;rACTi.Ri.>ic  Co.,  Ltd.  November  Uib. 
(Complete.) 

26,494      "  Supply   of   electricity    for   heating,    lighting,   and   other   purposes.** 

A.    F.    Berry.      November   18th. 

26,495.     "  Supply    of    electricity."      A.    F.    BtKRT.      November    18th. 

26,490.  "  Supply  of  electric  current  or  gas  and  meters  therefor."  A.  F. 
Berry.     November   18th. 

26,497.     "  Electrically     and     gas     heated     cooking-ovens.       A.     F.     Maar. 

November    18th. 

26,502  "  Dynamo-electrical  means  for  starting  internal-combustjoo  engines 
and  lighting  systems  :n  connection  therewith."     L.  J.  WoLT.     November  Utb. 

(Complete.) 

26,511.  "  Electric  heating  elements  used  in  connection  with  electric  beating- 
apparatus."     G.    H.    Clarksos.      November   19ih. 

26,525.  "  Insulating  co\er  for  domestic  utensils."  W.  A.  S.  BtsaoH  k  Co.. 
Ltd.,  and  C.  J.  Scott.     November  19th. 

26,546.  "  Electrical  resistances,  particularly  applicable  to  electric  heatiog 
elements  adapted   to  be  immersed   in   liquids."     F.   B.  Cox.     Novemt)er  19ih. 

26,570.  "  Telegraphic  transmitters."  G.  Vi3CA.  November  19lh.  (Com- 
plete.) 

26,575.  "  Electro-magnetic  switches."  A.  H.  CuKTis,  F.  N.  PiCKcrt.  \'.  M. 
CoLToN,  and   Igkanic  Electric  Co.,   Ltd.     November  19tb. 

26,582.  "  Electrical  welding-machines."  Western  Electric  Co.,  Ltd. 
November  19th.     (F.    T.   VVood'-ard,   Belgium.)     (Complete.) 

26,592.     "  Electric  hand-lamps."     A.  Schrader.     November  19th.     (Complete.) 

26,600.  "  Devices  for  attaching  electric  telegraphic  and  telephonic  cables 
or  wires  to  insulators."  H.  Parra.  November  20th.  (Convention  date,  Novem- 
ber  25th,    1912,    France.)      (Complete.) 

26,602.  "  Method  of  and  means  for  use  in  connecting  an  automatic  telephone 
sub-section  system  to  an  automatic  central  station."  H.  C.  SiuoLE.  Novem- 
ber 19th.  (Complete.) 

26.608.  "  Selective  signalling -devices."  Western  Electric  Co..  Ltd.  No- 
vember   19th.      (F.   T.    Woodward,    Belgium.)     ^Complete.) 

26.609.  "  Electric  welding-m.ichines."  Western  Electric  Co.,  Ltd.  N<^ 
vember    19th.      (F.    T.    Woodward,    Belgium.)      (Complete.) 

26,623.  "  Voltage  regulators  for  tlectric  generators."  A.  H.  OLaans. 
November  19th. 

26,631.      "  Electric     clocks."       H.     .\R0N     ELEKTKICtTATSZJlHLBRrABRIK     G.m.bJI. 

November  19lh.     (Convention  date,  February  26th,  1913,  Germany.)     (Complete.) 

26,635.     "  Electric  switches."     A.   Bonnella  and  G.  J.   Bonnclla.     November 

19lh.     ' 

26,640.  "  Voltage  and  output  regulators  for  dynamo-electric  machines."  T. 
FERf.L'SON   and   J.    R.   Johnstone.     November  20ih. 

26,657.  "  Shade-holder  for  incandescent  electric  lamps.  T.  McClilumo, 
Junior.     November  20lh. 

26,6S4.  "  Insulated  electric  conductors."  WESTERN  Electric  Co.,  Ln>. 
Noveiubor    20ih.      (F     T.    Woodward,    Belgium.)      (Complete.) 

26.687.  "  Elcctro-m.ignelic   relays."     O.    D.    LuCiS.     November  20«h. 

26.688.  "  Electrically-controlled  st.^rters  for  intern&l-combustion  engines." 
O.    D.    Lucas.     November   20th. 

26,695.  "  X-ray  apparatus."  E.  R.  .Morion  and  Newton  &  Wriout,  Lto. 
November  20th. 

26,700.  "  Electro-pneumatic  continuous  brake  for  vehicles."  F.  V.  ix  M*s- 
QLA13  and   j.   W.   Sims.     November  SOth. 

26,702.  "  Excess  voltage  salety  devices  for  high-tension  circuits."  D.  Samxu. 
November  20th. 

26,704.  "  Means  for  supporting  resistance  wires  and  the  like."  Cuoemm 
Conduits  Co.,   Ltd.,   and   V.  Summekhaves.     November  20th. 

26,708.  "  Water-tight,  telephonic,  telegraphic,  and  the  like  electrical  ap- 
paratus."    E    A.   Graham.     November  20th.     (Complete.) 

26,713.  "  Metal  lilainent  lamps."  B.  Gnasn.  November  30th.  (Convention 
date,    September    1st,    1913,    Germany.)      (Complete.) 

26,733.  "  Electric  controlling  mechanism  for  marine  and  like  engines." 
S.   RuMOLiso.     November  20th.     (.Addition   to  29,754,09.)     (Complete.) 

26.763.  "  .\rms  for  telegraph  poles  and  telephone  poles."  .\.  L.  Bavlsy. 
November  21st. 

26.764.  "  Fittings  for  electrical  conduits  and  method  of  manufacturing 
same."     J.   R.  A.   Hkmmi.nc;.     November  21st. 

26,802.  "  Electa-istatic  separators  for  treating  intlamm.ible  or  explosive 
materials."  J.  Fkaus.  November  21st.  (Convention  date,  October  27th,  1913, 
Germany.)     (Complete.) 

26,817.     "  Dynamo-electric     machinery,     more     particularly     dynamo-electric  . 
machinery   used    (or   starting   and   lighting   purposes."     C.   A.   VindervELL   and 
A.    H.    MiDGtEY.     November   21st. 

26,827.  "  High-frequency  electric-current  generator."  E.  C.  HoEGSRSIASOt 
and   H.  S.  Wlscoit.     November  21st. 
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2<!S.qi     "M..w!„i»    ,„,„.„..,„„..-.    ...,., .       .  <35/13,   January   9th.)  ^^ 


cook 
31st. 

2C_S34.     "Multiple    arrangements    cf    high-frequency    clcctric-currcnt    genera- 

n""'-     K       .^.V'^mir^.""'^   \\'''''A''^'='^-     >Jovember  21st.      (Convention   date. 
Doconiber   I'.'th,   11)13,   Denmark.)     (Complete.) 

2ti.835.     "  Electrically-heated    cooking    and    sterilizing    apparatus."      C      E 
HUKSON.        November  21st.  o       i-t-  .     i-. 

.K^'-P"  "p'%"''''''"-"'"'"m''°"'-"'^u    '■'\";'''''y      block-signalling      and      apparatus 
therefor.        P.    Bkownk.     November   33nd.     (Complete.) 

26,891).  "Electrolytic  measurint;-instruments."  H.  S.  Hatfield  and 
CnA.\iBKKLAiN   &    HooKiiAM,    Ltd.      November  22nd.      (Complete.) 

26,S)05.     "Circuit    arrangements    for    teleohone   or   other    systems."     Siemens 
bKOS.  \:   Co.,   Ltd.,   L.   A.   Laidlaw,   and   W.    H.   Grinsted.     November  22nd 
(Complete.) 

^:^-  .''Automatic      regulating-devices      for     dynamo     or     other     electric 

I"?    I'mo-  r-*^-  '^'"^*^^  ^'Vi'"'"  °'-^     November  22nd.     (Convention  date,  November 
1st,   1913,   Germany.)     (Complete.) 

26,913  "  .'\rc  lamps."  A.  W.  Penrose  &  Co.,  Ltd.,  and  M.  Owen.  Novem- 
ber  Zand. 

26.929.  "Method  and  means  for  comparing  electrical  quantities."  C.  G.  E. 
MiiNK,    H.   1.   George,   P.   M.    Lew,   and   J.   Tlcker.     November  22nd. 

26,934.  "  Transformation  of  the  frequency  of  high-frequency  alternating- 
currents  for  wireless  telegraphy  and  telephony."  Soc.  Marius  Latouk  ft  Cie. 
November  33nd.     (Convention  date,  November  22nd,  1912,  France.)     (Complete  ) 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Hoiborn,  VV.C,  and  at 
Liverpool    and    Bradford;   price,   post   free,    9d.    (in   stamps). 


1912. 


Electric  Heat,ng  Apparatus.    G.  Wilkinson.    19,543.    August  27th.     (February 

Waterproof  Covering  of  Electric  Cables.    C.  J.  Beaver  and  E.  A.  Claremont. 
22,3o5.     October   1st. 

Circles   for    Magnetic   Compasses.    Surveying,    and    Levelling    Instruments 
J.   C.   Fergusson.     22,568.     October  4th. 

Fittings  for  Electric  Lighting  Purposes.      F.  A.  Wilkinson.    24,953.   October 
Jlst. 

Advertising   Lamps.     B.   Ahner.     25,153.     November  2nd. 
Magnetic  Separators.    J.  T.  Pollard  and  R.  Emmott.    25,195.     November  4th. 
AuTo.\uTic  Regulating   Devices  for   Electric  Distribution   Systems.     British 
Thomson-Houston  Co.   and  C.   McCarthy-Jones.     25,286.     November  4th. 

Refractory    and    Heat-Insulating    Material.      British    Thomson-Houston    Co. 
(General    Electric  Co.).     25,370.     November  5th. 

Printing   Telegraph   Systems.     Western   Electric   Co.     (Western    Electric   Co.). 
2o,382.     November  5th. 

Telephone   Instrument  Set  Adapted  for  Two  Lines.     Siemens  Bros.  &  Co  , 
and   E.   A.   Laidlaw.     25,673.     November  8th. 

Striking  Mechanism  for  Electric  Clocks.     L.  Asprey  and  E.  Farrow      26  194 
November  14th. 

Electricity   Meters  of  the   Mercury-motor  Type.     W.   Hamilton  &   Ferranti, 

Ltd.     26,359.      November   16th. 
Process  and  Means  for  the   Production   of   Electrotypes  for   Letterpress 

Printing.      I.   T.    Nelson   and    J.    Murray.      27,911.      December   4th. 

Construction  of  Electric  Irons.     H.  Hirst  and  G.  Maurice.     29,350.     Decern- 
ber  20th. 

Electricity  Multicore  Cable  Dividing  Boxes  or  Apparatus.    British  Insulated 
and   Helsby   Cables,   Ltd,,   and   R.   W.   Blades.     29,783.     December  27th. 


TIMING     OEVtCES^^F^R     J^^-C^  ICNITION       IN       INTERNAL      CoMBUSTION       EnO.NKS. 

Alternating  Current  Electro-Magnets.  Otis  Elevator  Co..  (Otis  Elevator 
ocs.     looii).     June  "tn. 

Dyn.uio-eux'Tr.c  Machinks.  Siemens  Bros.  Dynamo  Works,  Ltd.  (Siemens- 
Schuckertwerke   Gcs.)     13,435.     June   10th.  t^iemens 

^^'v^Homfninn'^'t'^'-inl;-  ^,r  Recklinghausen,  A.  Helbronner.  and 
V.   Henii.     13,490.     June   11th.     (June  11th,   1913.) 

AlT.XR.XTUS    FOR    CAUSING    ELECTRICAL    IMPULSES    FOR    TRANSMISSION    TO    A    DISTANCE. 

J.  A.  Gardner  and  A.  Ferguson.     13793.     June  14th.     (Addition  to  27223/10  ) 

•^""o'^'i!,  'T^^-f^f"  M''"''^•,.f^■,?'J.^'°"•  "•  Dominici  and  R.  Biquard. 
13b2J.     June   14th.      (June   15th,   1912.)  ^ 

'^""iTwn  S">TCHiNG  AND  Plug  CONTACTS  J.  P.  Jakobsen  and  H.  F.  Jensen. 
14,330.     June   20th.     (June   21st,    1913.) 

Electrostatic  Apparatus   for   Separating  and  Cleaning   Grits,   Grain   or  thb 

Like.     J.   Kraus.     14587.     June  24th.     (May  9th,  1913.) 
MiNE-iGNiTiNG    Machine.      Cahiicitwerke  Nurenberg.     14,870.    June  27th.     (July 

Push-button  Switches  for  Electric  Horns  Used  on  Motor-cars  and  thb 
like.     a.  Goodwin  and  C.  A.   Vandervell.     14,942.     June  28th. 

Chance-over  Arrangements  for  Electric  Supply  or  Control  Systems  Sie- 
mens Bros.  Dynamo  Works,  F.  Lydall  and  C.  E.  Fairburn.  15,149.  July 
1st.  ' 

Dynamo-electric  Machines.    Brolt  Ltd.,  Brooks  and  W.  Holt.    15,585.  July  7th. 

Electrical  Devices  for  Operating  Door  Sashes  of  Automobiles  and  other 

Carriages.     J.  F.  P.  de  la  Riboisiere.     15,648.     July  7th.     (July  9th,  1912.) 

Wireless  Telegraph  Receivers.  J.  G.  Balsillie.  15,674.  July  7th.  September 
23rd,    1912.) 

Safety    Devices    for    Electric   Conductors.      G.    Giles.     15,951.     July    10th 

(July   20th,   1912.     Addition    to   4,997/09.)  ' 

Electrolytic  Diaphragms.     H.  A.  Wagner.     16048.     July  11th. 

Device  for  Transferring  Pressure  from  Rigid  Bodies  to  Electric  Insu- 
L.4TORS.     M.  Hedlund.       16,262.     July  15th. 

Cooling  of  Dynamo-electric  Machines.  Allgemeine  Elektricitats  Ges.  16,391 
July  15th.     (July  16th,   1912.) 

Dynamo-electric  Machinery.  Siemens' Bros.  Dynamo  Works,  Ltd.,  and  G.  H 
Taylor.     16,526.     July    18th.  ,  ,  n 

Commutators  for  Electric  Meters.  H.  Aron  Elektricitatszahlerfabrik  Ges. 
16,753.     July   21st.      (March    10th,    1913.) 

Electric  Relay.  Siemens  &  Halske  Akt.  Ges.  17,879.  August  5th.  (Novem- 
ber 18th,  1912.     Addition   to  17,137/13.) 

Means  for  Regulating  the  Efficiency  of  Electric  Current  Generators 
Working  at  Variable  Speed.     F.  Eichert.    17922.     August  6th.     (April  4th, 

±\)i.O,f 

Electro-magnetic  Device  for  Adjusting  Valves  from  a  Distance.  B.  Bruns 
18,626.     August  14th.     (August   14th,   1912.) 

Sparking  Plugs.  Soc.  G^n^rale  des  Huiles  et  Fournitures  Industrielles  I'Oleo. 
18753.     August  18th.     (June  6th,  1913.) 

Electric   Insulators.     A.   Orinschnig.     18755.     August  18th.     (May  6th,  1913.) 

Re-inking  Mechanism  for  Use  in  Printing  Telegraphs.  Western  Electric  Co. 
(Western  Electric  Co.).  19,124.  August  22nd.  (Divided  Application  on 
25,382/12.     November  5th.) 

Telephone  Exchange  Systems.  F.  R.  McBerty.  19,421.  August  27th.  (Novem- 
ber  3rd,    1911.      Divided   Application   on   25,174/12.      November   2nd.) 

Electric  Rat-traps.     B.  F.  Ash.     19,496.    August  28th.     (August  28th,  1912.) 

Pedal-driven  Electric  Generators  for  Use  in  Connection  with  Projecting 
Apparatus  and  the  Like.  Soc.  Internationale  de  Lumiere  Froide.  (Pro- 
cedes    Dussaud.)     20,288.      September   8th.      (September   7th,    1912.) 

Switches  for  Opening  and  Closing  Electric  Circuits.  H.  Leitner.  21,75L 
September   26th    'Addition    to   2,747/12.) 

Metal-working  Machines  with  Work-holding  Magnets.  Magnet  Werk  Ges. 
Eisenach  Spezialfabrik  fiir  Elektromagnet-Apparate.  22,706.  October  8th. 
(October  25th,  1912.) 


1913. 

Manufacture  OF  Electric  Incandescent  Lamps.  Naamlooze  Vennootschap 
6th    1919  f ''''''    ^'°^''^"'Pe"*abriek.       1,340.       January    16th.        (December 

Production  of  Hydrogen  and  Oxygen  by  Electrolytic  Processes.     Knowles 

Oxygen    Co.,    and    R.    W.    Grant.      1,812.      January   22nd. 
Electric  Quick-make  and  Quick-break  Vibration  Proof  Switch-fuses      R    C 

Perfect.      1,984.      January    24th. 
Means  for  Effecting  Ignition  in  Internal-combustion  Engines      G    E    Heyl 

and   T.   T.   Baker.     3,057.     February   5th.      (July   29th,   1912.) 
Ignition  Apparatus  of  Gas-engines.     C.  S.  Sydenham.     4,965.     February  27th. 
Conductors  for  Electrical  Machines.    Akt.  Ges.  Brown,  Boveri  et  Cie.    6,036. 

March   11th.      (March   18th,    1912.) 
SoCK-ETS  and  Terminals  for  Electric  Leads.     A.  G.  Bloxham.     (Robert  Bosch, 

Firm    of.)     6,551.      March    17th. 
Transmitting  Apparatus  for   Electric  Selecting   Systems.   Western   Electric 
orl,^^?,'^"    Eilectric    Co.).      6,767.      March    19th.      (Divided    Application 

on  25,382/12.     November  5th.) 

Paper  Feed-mechanisms  for  Printing  Telegraph  and  Similar  Apparatus 
Western  Electric  Co.  (Western  Electric  Co.).  6,768.  March  19th. 
(Divided   Application  on  25,382/12.   November  5th.) 

Electric  Signalling.     J.  C.  Thomson.     9,632.     April  24th. 

Alarm    Device  for  Money  Safes.     P.  Pelli.     10,087.     April  29th.      (September 

Apparatus  for  Heating  Water  and  Other  Liquids  by  Electricity,  Particu- 
larly Applicable  as  a  Bath  Heater.  C.  Ar'pin.  10,403.  Mav  2nd.  (May 
3rd,  1912.) 

Means  for  Regulating  Machines  for  Mt:LTipiE  Wire  Drawing  or  for  Con- 
tinuous Rolling.  Soc.  Anon  des  Forges  et  Acicrics  de  Huta  Bankowa, 
10,901.     May   8th.     (May   11th,   1912.) 

Means  for  Operating  Direction  Switches  and  Resistance  in  Electric  Motor- 
driven  Controllers.  Electromotor  Equipment  Co.,  and  A.  J.  Barlow. 
11,069.     May  10th. 

Electric  Telegraph  Stations.  M.  C.  Dos  Santos.  11,243.  May  14th.  (May 
14th,  1912.)  ' 

Suspension  of  Overhead  Line  Wires  for  Electric  Traction.     Soc.  Vedovelli, 

Priestley    et   Cie.      11,310.     May    14th.      (November   26lh,    1912.) 
Electric  Furnaces.    Compagnie  po'  r  le  Traitcment  des  Metaux  et  des  Minerais 

par   Electricite.     12,444.      May  28lh.      (Jan   10th,    1913.) 
ELr.fTRiCAL  Mine-igniting  Machines.     Elektrotechnische  Fabrik  Schafflcr  &  Co. 

12,813.     June  2nd.      (February   5th,   1913.) 
Method   of   Construction   of   Electrical    Heating    Resistances   Particularly 

Applicable  to   Electrical   Furnaces.     Soc.   Gencrale  dca   Nitrurts.     12,837. 

June  2nd.     (July  26th,  1912.) 


School   Lighting. — In  the  course  of  a  paper  recently 
read  by  Mr.  Daniel  H.  Ogley,  M-Engr.,  of  the  Royal  Technical  In- 
stitute, Salford,  the  author  points  out  that  school  ligrhtingf,  since 
it  is  in  their  school  days  that  children  are  in  the  most  easily  in- 
fluenced 8tag:e  of  their  development,  needs  special  attention.     The 
medical   man   examines   the  eyesight  of  a  child,  finds  that  it  is 
defective,  gives  an  order  for  certain  kinds  of  glasses,  and  proceeds 
with  the  examination  of  the  next  child.     Ttie  cause  is  hardly  ever 
inquired  into,  though  in  many  cases  it  would  be  found  that  in- 
correct illumination  of  the  premises  was  in  great  part  to  blame. 
He  quotes   Dr.   Kerr,  Medical  Officer  to  the  L.C.C.,  as  saying  in  a 
recent  report  that  a  child  requires  a  better  light  to  read  by  than 
does  an  adult,  to  whom  reading  is  second  nature,  and  disagrees  with 
Dr.   Kerr's   statement  that   the  least  illumination  permissible  on 
the  school  desk  of  a  child   has  been  found  to  equal  1  ft.-candle. 
A   minimum   of  2  ft.-candles  for   reading  and  writing  is,  in  his 
opinion,  required,  while  for  drawing  and  distinguishing  fine  detail, 
from  2  to  5  ft.-candles  are  necessary,  according  to  conditions.      It 
cannot  be  too  strongly  emphasised  that  exposed  light  sources  of 
grea,t  intrinsic  brilliancy  constitute  a  severe  source  of  eye  trouble 
when  placed  directly  in  the  field  of  view,  and  should  be  avoided 
under  all  circumstances.     If  the  direct  illumination  system  is  in 
use,   the   best  plan  is  to  insist  on  adequate  shading,   and  if  the 
lamps  are  not  entirely  surrounded  by  the  shades,  the  lower  part 
should  be  frosted   to  avoid  even  a  momentary  direct  view  of  the 
filament.       The  inverted   system  has  much  to  recommend  it,  but 
the   absence   of  shadows   is  rather  wearisome,  and  objects  appear 
fiat,  tiring  the  eye  in  the  effort  to  perceive  them  correctly.      The 
inverted  system,  with  a  certain  amount  of  direct  lighting  to  pro- 
duce shadows,  is  perhaps  better.     Reflection  should  be  avoided  from 
desks  and  matter  placed  thereon.     Too  much  stress  cannot  be  laid 
upon  the  steadiness  of  the  light  supply.      Flickering  gas  jets  are 
sources  of  much  trouble,  and  metal-filament  lamps,  owing  to  the 
low   specific   heat  of  the  metal,   respond   much  more  readily   to 
changes  in  pressure  than  do  carbon  ones.     Direct   measurement  of 
illumination  should  be  insisted  upon,  remer^bering  that  for  most 
purposes  an  illumination  of  2  ft.-candles  is  sufficient. 
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"Where  ignorance  is  profitable  'tia  folly  to  be  wiae." 

/Vo  t^m.  Marimt. 

In  man's  struggle  with  Xatare  it  is  well  that  his  vaogoard 
should  be  amply  provided  with  scouts  to  rtfX)rt  the  featnres 
and  character  cf  the  scattered  ootpoets  they  establish  in  the 
vast  territory  of  the  unknown. 

It  is  an  established  dogma  of  scientific  belief  that  know- 
ledge should  be  pursued  for  its  own  sake  and  that  the 
quest  for  truth  shonld  be  untrammelled  by  any  specifically 
utilitarian  aim.  But  just  as  an  array  moves  upon  ita  belly 
so  does  human  progress  depend  upon  industry  as  its  com- 
missariat, and  it  is  becoming  evident  to  some  thinkers  that 
the  time  has  now  come  when  the  "  scouting  "  can  no  longer 
remain  sporadic  but  must  be  organised,  and  in  certain 
domains  must  be  definitely  industrial  in  its  aim. 

As  a  nation  of  shopkeepers  we  are  doubtless  alive  to  the 
importance  of  these  issues,  for  our  State  at  the  present 
time  devotes  no  less  than  £180,000  per  annum  to  I'niver- 
versity  education  in  England  and  AVales,  and  if  we  include 
such  Institutions  as  the  National  Physical  Laboratory,  and 
the  grant  of  £4,000  to  the  Royal  Society,  we  may  say  that 
our  country  is  expending  about  £2()0,000  per  annum  on 
the  highest  education  and  the  promotion  of  research.  This 
total  sum,  Principal  Griffiths  assures  us  in  his  recent 
address  to  the  British  Association,  is  slightly  in  excess  of 
that  devoted  to  one  of  the  Universities  of  Germany. 

In  his  recent  Presidential  address  to  the  American 
Chemical  Society,  Mr.  A.  D.  Little  dealt  with  the  question 
of  Industrial  Researcli  in  America,  and  it  may  not  be  with- 
out interest  briefly  to  review  the  steps  taken  in  the  United 
States  for  winning  new  knowledge  to  aid  their  industries  in 
keeping  abreast  of  our  own  in  the  race  for  commercial 
supremacy. 

First,  as  to  some  examples  of  individual  achievements  : — 
With  their  agricultural  machir.ery,  the  Americans  have 
reduced  the  labour  cost  of  seven  crops  by  £116,000,000,  as 
measured  by  the  methods  of  only  50  years  ago. 

Aluminium  discovered  in  Germany  by  Wuhler  in  K*<28 
cost  £18  per  lb.  in  1855  ;  in  1911  the  Pittsburg  Reduction 
Co.  produced  40  million  pounds  of  the  metal  at  lid.  per  lb. 

The  development  of  the  motor-car,  and  eot.>ecially  of  the 
low-priced  American  car,  is  a  thing  of  yesterday  ;  to-day  a 
single  manufacturer  turns  out  two  cars  a  minute,  while 
another  is  expanding  his  output  to  500  cars  a  day. 

The  invention  by  Gayley  of  the  dry-air  blast  in  the 
manufacture  of  iron  involves  a  saving  to  the  American 
people  of  from  three  to  five  millions  sterling  per  annum. 

The  Americans  appear  to  be  under  the  impression  that 
efficiency  of  production  is  a  sounder  basis  for  prosperity  than 
mere  volume  of  produce,  however  great,  and  they  have 
instituted  long-continued  and  highly-organised  researches 
with  this  end  in  view. 

There  are  in  the  States  at  least  50  notable  laboratories 
engaged  in  industrial  research.  The  expenditure  of  several 
1]  C 
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of  these  laboratories  is  over  £GO,000  each  per  annum. 
The  United  States  Steel  Corporation  has  not  hesitated  to 
spend  £60,000  upon  a  single  research,  and  the  annual 
expenses  of  a  dozen  or  more  of  the  laboratories  referred  to 
probably  exceed  .1*20,000  for  each  laboratory. 

The  State  participates  directly  in  the  work  of  industrial 
research  ;  the  Department  of  Agriculture  includes  within 
its  organisation  10  scientific  bureaus,  and  its  printing  bill 
for  the  past  year  was  £10,000.  The  research  work  of  this 
department  receives  local  application  through  the  agency 
of  G4  State  experimental  stations,  the  present  income  of 
which  exceeds  £1')00,000  per  annum. 

The  Bureau  of  Fisheries  devotes  £8,000  to  a  single  study, 
and  the  Geological  Survey  gives  £20,000  to  investigating 
the  mineral  resources  of  Alaska. 

■  The  Bureau  of  Mines  conducts  fundamental  inquiries  and 
investigations  in  the  mining  and  mineral  industries  ;  its 
appropriation  for  the  current  year  is  £132,000,  of  which 
£70,000  is  to  be  devoted  to  technical  research. 

The  Bureau  of  Standards  of  the  Department  of  Commerce 
devotes  about  £140,000  per  annum  to  the  testing  of 
standards  and  the  investigation  of  the  properties  of 
materials. 

Most  of  the  American  universities  are  actively  engaged  in 
industrial  research,  and  Kansas  and  Pittsburg  have  recently 
established  Industrial  Research  Fellowships,  which  are  sup- 
ported by  the  special  interests  directly  concerned. 

To  return  to  our  own  position — are  we  satisfied  with  it  ? 
Are  we  attaching  sufficient  importance  to  this  matter  of 
industrial  research,  and  are  we  approaching  it  in  a  corporate 
and  national  spirit  ? 

Michael  Sadler  has  shown  us  that  modern  Syndicalism 
springs  from  several  sources  besides  mere  discontent  with 
Parliamentary  institutions.  It  is  part  of  a  great  return  of 
the  modern  mind  to  the  medisBval  model.  In  every  calling  we 
see  signs  of  a  new  professional  consciousness.  What  the 
Middle  Ages  (very  imperfectly  and  with  ultimate  failure) 
tried  to  accomplish  through  the  Guild  system,  the  modern 
mind  hopes  to  attain  through  a  stronger  sense  of  professional 
solidarity  and  corporate  life. 

The  electrical  industry  of  to-day  has  its  own  guilds,  and 
the  I.E.E.,  at  any  rate,  has  shown  that  it  is  alive  to  the 
need  of  organised  industrial  research  ;  and  it  is  up  to  all  of 
us  to  lend  it  our  interest  and  support  and  to  strengthen  its 
hands  in  this  corporate  endeavour  to  win  new  knowledge 
for  the  electrical  industry.  But  it  ought  not  to  be  left 
entirely  to  such  organisations  to  promote  research  for  the 
benefit  of  the  nation  ;  that  this  is  being  realised  by 
Parliament  is  evidenced  by  the  formation  of  the  Develop- 
ment Fund,  part  of  which  ought  certainly  to  be  allocated  to 
industrial  research.  Has  our  Institution  applied  for  a  grant 
from  the  Fund  ?     If  not,  why  does  it  not  do  so  ? 


A  FEW  years  ago,  with  a  great  flourish 

Copartnery      ^f  trumpets  and  beating  of  drums,  the 

®^  ^  h"i  t     ^^™^^^  scheme  of  "  Copartnery,"  as  its 

author  styled  it,  was  propounded.     After 

considerable  discussion,  and  against  the  advice  of  Trade 

Union  officials,  it  was  given  a   1 2  months'  trial,  at  the  end 

of  which  it  was  abandoned,  although  it  was  claimed  to  have 

worked   very   well,   and  to  have   been  profitable  alike  to 

masters  and  men.       Now,  however,  we  are  told  that  the 

Furness  scheme  was  not  copartnership  at  all ! 

In  the  December  number  of  Co-partnership  the  scheme  is 
referred  to  as  follows  : — 

So  often  is  the  failure  of  the  FurneBS  scheme  referred  to  in  dis- 
cuasions  on  industrial  matters  that  we  cannot  too  frequently  point 
out  that  the  method  so  greatly  heralded  from  Hartlepool  a  few 


years  ago  was  never  regarded  in  the  town  or  by  advocates  of  ot 
movement  as  having  anything  of  a  copartnership  hue.  And  ^ 
would  advise  readers  to  carefully  follow  the  report  of  the  Labov 
Copartnership  Association  meetings  at  Leeds,  and  to  observe  tb 
speech  of  Mr.  T.  C.  Taylor,  M.P.  As  an  employer  who  practi« 
what  he  preaches,  he  was  able  to  declare  that  the  Furness  plan  wf 
not  only  innocent  of  all  suspicion  of  copartnership,  but  could  n( 
even  claim  to  be  profit-sharing.  It  simply  made  provision  for  tl 
purchase  of  shares  by  contributions  from  the  men's  wages — with  i 
addition  from  the  employer.  To  regard  it  as  copartnership 
erroneous  ;  to  describe  it  as  a  profit-sharing  failure  is  unfair  to  tli 
movement  with  which  it  had  no  association. 

On  turning  up  the  report  of  Mr.  T.  C.  Taylor's  speed 
we  find  the  following  expression  : — 

"  With  reference  to  the  Furness  scheme,  he  would  sa 
that  it  was  neither  copartnership  nor  profit-sharing  in  th 
least  degree.  According  to  that,  out  of  the  workmen's  wage 
something  was  to  be  stopped  to  pay  for  a  share  upon  whic 
they  were  to  have  dividend  just  like  any  ordinary  share 
holder.  They  were  to  have  interests  in  the  profits  only  a 
capitalists,  and  to  pay  for  their  own  shares.  Was  tha 
profit-sharing  ?     Not  a  bit  of  it." 

Surely,  if  the  workmen  were  to  have  an  interest  in  th 
profits  as  capitalists,  they  shared  in  the  profits  with  th 
other  capitalists.  At  the  time  the  Furness  scheme  wa 
formulated  we,  in  company  with  a  large  number  of  journals 
technical  and  otherwise,  considered  it  to  be  a  bona  fia 
attempt  to  start  a  profit-sharing  or  copartnership  arrange 
ment.  Was  there,  after  all,  a  subtle  difference  betweei 
"  copartnership  "  and  "  copartnery,"  and  is  it  not  time  W' 
had  a  working  definition  of  "  copartnership  "  ? 


The  position  of  copper  has  visibh 
deteriorated,  and  that  to  a  distinct  extent 
and  in  place  of  the  confident  feeling,  which  was  so  apparen 
a  few  weeks  ago,  the  market  has  settled  down  into  a  fit  o 
gloom  and  pessimism  in  the  strongest  contrast  with  wha 
had  been  the  current  course  of  sentiment  for  several  months 
The  actual  position  of  the  metal  has  worsened  largely 
because  of  the  increase  in  production  which  is  in  progresi 
in  many  of  the  chief  centres  of  output,  which  increaei 
synchronises  with  a  slackening  of  trade  all  over  the  world 
It  is  a  singular  fact  that  while  the  leading  American  pro 
ducers  seem  able  enough  to  manage  the  market  when  it  hai 
everything  in  its  favour,  they  are  all  at  sea  when  things 
turn  in  the  opposite  direction.  With  any  little  adverse 
feature  developing,  they  invariably  adopt  an  attitude  which 
has  a  very  unfortunate  effect  upon  the  market  in  the  long 
run.  This  year,  again,  a  position  has  arisen  in  which  the 
leading  interests  could  have  sold  all  their  accumulations  at 
pounds  above  the  rates  current  to-day,  if  only  they  had  been 
reasonable,  but  instead,  they  chose  the  niggardly  and  Cheese 
paring  policy  of  lowering  their  prices  by  shillings  instead  of 
by  pounds,  and  the  result  was  that  whereas  they  could  have 
sold  heavily  at  £72,  or  at  any  rate  at  £71,  they  are  now 
looking  for  buyers  at  pounds  below  this  level,  and  are  send- 
ing copper  to  Europe  on  consignment  to  find  a  market, 
This  is  a  pretty  pass  after  the  wholly  exceptional  strength 
of  the  market  only  a  few  weeks  ago. 

Of  course,  much  of  the  excellence  of  the  position  arose 
from  the  development  of  unforeseen  circumstances,  such  as 
strikes  in  producing  centres  and  at  refineries,  and  to  this 
extent  a  return  to  more  normal  conditions  as  regards  prices 
was  inevitable  sooner  or  later,  but  what  upsets  people  is 
the  way  in  which  the  leading  interests  fail  to  grasp  what 
are  regarded  as  trade  essentials.  At  times,  indeed,  they 
seem  to  be  quite  out  of  touch  with  the  market.  This  is, 
of  course,  all  to  the  good  for  consumers,  who  to-day  are 
undoubtedly  paying  a  good  deal  less  for  copper  than  they 
would  have  been  doing  had  the  course  of  events  been  directed 
by  a  knowing  hand,  but  the  bulls  of  copper  who  got  badly  left 
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ire  not  able  to  look  upon  the  records  of  the  last  few  weeks 
vith  anything  approaching  sangfroid  at  present. 

There  is  considerable  interference  now  with  consumption 
in  the  United  States  by  serious  strikes  which  have  broken 
out,  but  it  is  curious  how  little  is  heard  of  these  impedi- 
ments. When  a  mine  shuts  down,  or  a  smelter  has  to  blow 
out  for  flue  cleaning,  all  the  world  and  his  wife  are  advised 
of  the  news,  but  the  facts  that  one  of  the  leading  copper  con- 
sumers has  12,000  men  out  on  strike,  and  that  other 
consumers  are  also  having  trouble  with  their  employ*'"?,  have 
hardly  been  considered  as  of  any  account.  This  is  a  feather 
showing  the  direction  of  the  Ayind.  The  outlook  is 
certainly  not  for  permanently  higher  prices  yet  awhile, 
I  hough  possibly  there  may  be  a  reaction. 

The  anxiously-awaited  American  returns  have  now 
[)peared,  and  the  market  has  taken  them  very  philosophically. 
As  a  matter  of  fact  they  were  about  as  the  majority  of 
people  expected.  The  best  feature  was  the  absence  of  in- 
crease in  the  production,  which,  indeed,  was  slightly  smaller 
than  during  October,  while  the  total  deliveries  were  about 
8,000  tons  less.  This  was  accounted  for  entirely,  however, 
by  the  lessened  home  trade  takings,  these  showing  a  falling- 
off  of  about  that  amount,  from  30,434  tons  to  21,722  tons, 
arising  in  the  greater  measure  from  strikes  at  the  works  of 
the  largest  United  States  consumers,  causing  the  postpone- 
ment of  deliveries.  The  export  movement  was  large,  at  a 
little  over  31,000  tons,  while  there  was  an  increase  in  the 
stocks  at  American  refineries  during  November  of  nearly 
7,000  tons.  The  returns  were,  on  the  whole,  a  trifle  better 
than  had  been  expected,  the  most  favourable  item,  as  stated, 
being  the  production  returns. 


The  fact  that  the  position  of  Deputy 
ft-  '^^^  Chief  Chief  Engineer  is  vacant  has  given  the 
■ '     l)e°^  t^^^  t      London   County   Council   a  good  oppor- 

of  the  L.C.C.     tunity  to  consider  the  organisation  of  the 
higher  posts  in  the  Chief  Engineer's  De- 
partment.     Acting  on   the    advice  of  the   Establishment 
Committee,  a  number  of  changes  have  been  made. 

The  office  of  deputy  chief  engineer  has  been  abolished, 
and  the  old  practice  reverted  to  by  which  the  officer  in 
charge  of  one  of  the  branches  of  the  department  is 
designated  chief  assistant  engineer.  This  gentleman  under 
the  new  plan  will  receive  a  salary  of  £800  per  year,  rising 
by  increments  of  £50  to  £1,000  a  year. 

The  staff  of  the  department  is  to  be  divided  into  six 
principal  branches  : — (a)  Parliamentary  and  improvements ; 
(b)  bridges  and  tunnels  ;  (c)  mechanical ;  (d)  tramways  ; 
(e)  electrical ;  (/)  main  drainage.  This  last  department  is 
at  present  divided  into  two  parts,  one  for  the  system  north 
of  the  Thames,  and  the  other  for  the  system  south  of  the 
river.  At  present  the  principal  post  in  each  part  is  held 
by  an  engineer ;  one  of  these  rect  ives  £800  a  year,  and  the 
other  £750.  It  is  proposed  eventually  to  appoint  an 
assistant  engineer  in  charge  of  both  divisions,  add  the 
designing  of  new  works  to  his  duties,  and  pay  him  a  salary 
commencing  at  £700,  and  rising  by  annual  increments  of 
£50  to  £1,000  a  year.  Immediate  effect  cannot  be  given 
to  this  arrangement,  and  for  the  time  being  there  will  be 
two  assistant  engineers. 

For  two  of  the  remaining  branches,  the  salary  of  the 
assistant  engineer-in-charge  will  be  £600  a  year,  rising  by 
annual  increments  of  £50  to  £800,  and  for  the  other  two 
£500  a  year,  rising  by  annual  increments  of  £50  to  £700  a 
year.  The  second  officer  in  each  section  except  the 
main  drainage  branch,  an  extra  assistant  in  the  tram- 
ways branch,  and  two  additional  assistants  in  the  main 
drainage  branch,  are  to  receive  salaries  commencing  at 
£400  per  year,  and  rising  by  either  £50  or  £25  per  annum 
to  maxima  varying  from  £450  to  £G00  per  year. 

In  the  main  drainage  branch  there  will  be  two 
principal  assistants,  one  for  the  north  and  the  other  for 
the  south  of  the  river.  These  will  each  commence  at  £500 
a  year,  and  rise  by  annual  increments  of  £50  to  £700. 
The  chief  clerk  of  the  department  will  receive  £400  a  year, 
rising  by  six  annual  increments  of  £25  to  £550. 


In  addition  to  the  foregoing,  there  will  also  Vje  fifteen 
senior  assistants,  each  with  a  salary  of  £300  a  year,  risio^ 
by  annual  increments  of  £25,  11  to  £400,  and  four  to  £3.'i0 
a  year;  35  first-class  asi^iatanta,  IH  second-claaB ;  Bcven 
minor  establishment  assiBtants,  and  10  non  -  clanified 
assistants  at  weekly  wages  varying  from  428.  to  638.  per 
week. 

It  appears  from  the  above  that  an  attempt  has  been 
made  to  organise  the  department  in  such  a  way  as  to  secure 
thorough  efficiency.  We  liave  given  the  detailed  proposaU, 
as  we  are  sure  they  will  prove  of  interest  in  informing 
our  readers  as  to  the  annual  values  of  positions  which 
for  importance  and  prestige  may  be  looked  upon  as  prizes 
worth  aiming  for  and  winning. 

When  the  scueme  is  completed  the  extra  cost  to  the 
Council  will  be  about  £280  a  year  more  than  at  present, 
including  the  salary  attached  to  the  position  of  deputy  chief 
engineer. 

The  comparison  instituted  Vjetween 
El**"t  Mtv  I-iondon,  Berlin  and  Chicago  with  regard 
Supply.  ^°  ^^^^^  electricity  supply  by  Prof.  G. 
Klingenberg,  at  the  meeting  of  the  In- 
stitution of  Electrical  Engineers  in  London  last  week,  while 
interesting  in  itself,  gains  added  interest  from  the  fact  that 
it  represents  the  views  of  an  impartial  and  disinterested 
observer,  who  is  in  a  position  to  take  a  bird's-eye  view  of 
the  great  problem  of  supplying  London  with  electrical 
energy  on  the  soundest  lines.  That  this  will  shortly  become 
the  question  of  the  hour  in  electrical  circles  is  certain  ;  the 
"  appointed  day  "  is  approaching  when,  unless  new  arrange- 
ments are  made,  the  London  County  Council  will  have  to 
tackle  the  purchase  of  the  undertakings  which  at  present 
supply  the  bulk  of  the  electricity  consumed  in  the  Metro- 
polis, and  to  consider  how  best  to  deal  with  a  position  of 
extreme  difficulty  and  complexity.  It  is  not  likely  that  the 
matter  will  be  allowed  to  drift  to  its  climax  as  in  the  case 
of  the  transfer  of  the  telephone  service  to  the  State ;  the 
public  interests  involved  are  far  too  important  to  be  dealt 
with  in  a  manner  so  clumsy  and  unstatesmanlike."  Long 
before  1931  arrangements  must  be  made  to  ensure  that 
capital  shall  continue  to  flow  into  the  undertakings,  and  that 
their  plant  and  equipment  shall  be  kept  up  to  the  highest 
standard  of  efficiency  ;  and  to  this  end  it  is  essential  that 
the  situation  be  analysed  and  studied  in  all  its  bearings  at  no 
distant  date.  Already  signs  and  portents  of  the  coming 
change  have  begun  to  show  themselves.  The  County 
Council  has  taken  practical  steps  to  reconnoitre  the  field, 
the  County  of  London  Co.  is  seeking  powers  to  purchase 
land  and  to  effect  combinations  which  are  clearly  not  uncon- 
nected with  the  matter,  and  various  engineers,  including  Dr. 
Klingenberg,  are  turning  their  attention  to  the  subject. 

The  paper  is,  therefore,  well  timed,  and  will  do  good 
service  by  showing  how  far  the  existing  chaos — due  to 
political  influences,  and  not  to  engineering  incapacity,  as 
Dr.  Ferranti  pointed  out  in  the  discussion — has  kept  London 
behind  other  great  capitals  by  indicating  tho  directions  in 
which  improvement  may  be  sought,  and  bv  affording 
comparisons  which  will  provide  ideals  at  which  to  aim. 

Whether  Dr.  Klingenberg's  suggestions  for  the  future 
conduct  of  the  supply  are  applicable  to  the  special  con- 
ditions which  obtain  in  this  land  of  vested  interests  and 
statutory  restrictions  cannot  be  discussed  here,  but  it  was 
interesting  to  observe  in  the  discussion  at  the  Institution 
how  widely  the  speakers  differed  in  their  points  of  view. 
Mr.  Snell  advocated  a  curious  combination  of  the  theoretic- 
ally desirable  with  the  actually  existing  in  the  form  of  bulk 
supply  from  outside  and  distribution  by  the  present  authori- 
ties ;  Dr.  Ferranti  emphasised  the  importance  of  cheapening 
the  supply  of  electricity,  and  the  dire  results  of  political 
meddling  with  engineering  problems ;  Sir.  Seabrook 
claimed  the  author  as  a  supporter  of  his  views  on  tariff's, 
and  Mr.  Tapper  differed  from  them  both.  It  is  evident 
that  the  address  affords  scope  for  discussion,  and  we  trust 
that  it  will  be  productive  of  valuable  results. 


\)U 
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THE    ELECTRICAL    EXHIBITS    AT    THE 
OLYMPIA    MOTOR-CAR    EXHIBITION. 


By  CHAS.  J.  WEBB,  A.I.A.E. 


(^CoHcI tided  from  jmge  901.) 

The  Lodge. — The  machine  made  by  Messi's.  Lodge  Bros,  and 
Co.  is  of  the  pormanent-niagnet  typo,  and  is  designed  to  give 
an  output  of  120  watts  at  6  volts.  The  regulation  of  the  current 
output  is  automatically  controlled  by  the  armature  re-action, 
which  occurs  at  high  speeds.  In  addition  to  an  electro-mag- 
netic cut  out,  fitted  on  the  swichboard,  a  free  wheel  clutch 
is  mounted  on  the  armature  spindle  to  prevent  the  battery 
discharging  through  the  dynamo  when  the  latter  is  stopped 
or  only  running  slowly. 

The  T.  and  M. — The  feature  of  the  dynamo  made  by  Messrs. 
Trier  and  Martin,  Ltd.,  of  Camberwell,  is  the  means  adopted 
for  maintaining  a  steady  output.  The  machine  is  of  the  two- 
pole  shunt-wound  type  with  a  special  inter-connection 
arrangement  of  the  brushes.  Four  brushes — two  main  and 
two  auxiliaiy — are  employed,  these  being  equally  disposed 
round  the  commutator;  the  main  brushes  are  fixed  in  the 
ordinary  or  neutral  position,  and  the  auxiliary  brushes  half  a 
ix)le  pitch  in  advance,  being  connected  to  their  respective 
main  brushe-i  through  a  suitable  extex-nal  resistance.  The  field 
magnet  windings  are  connected  direct  to  the  main  brushes,  the 
regulation  of  the  output  being  mainly  effected  by  the  auxiliary 
brushes  and  resistance. 

In  order  to  clearly  follow  the  action  of  the  machine  the 
various  connections  and  arrangements  of  pole-pieces  and 
brushes  are  shown  diagrammatically  in  Fig.  18.  The  main 
brushes  are  shown  in  the  neutral  position  at  A  and  B,  each 
being  connected  respectively  to  an  auxiliary  brush  half  a  pole 


Fig.  17. — T.  and  M.  Cak-Lighting  Dynamo. 

pitch  or  90°  in  advance,  i.e.,  at  Ai  and  Bi,  by  means  of  resis- 
tances R  and  Ri.  As  the  armature  O  begins  to  revolve  between 
the  poles  D  and  Di,  due  to  residual  magnetism,  an  E.M.F.  is 
set  up  between  the  brushes  A  and  B;  which  has  the  effect  of 
sending  a  current  through  the  shunt  winding  S  Si,  thus  build- 
ing up  the  shunt  field,  and  it  also  causes  currents  to  flow  in 
the  resistances  between  the  main  and  the  auxiliary  brushes 
and  in  the  armature  conductors  lying  between  the  brushes 
A  Ai  and  B  Bi.  These  currents  produce  a  magnetic  flux  in 
the  armature  parallel  to  a  line  coimecting  a  main  and  auxiliary 
brush,  and  its  effect  is  to  strengthen  the  main  field.  This 
state  of  affairs  continues  until  the  armature  is  revolving  at 
a  sufficiently  high  speed  to  generate  the  line  voltage  between 
the  main  brushes,  which  represents  the  cutting-in  speed  of 
the  generator.     As  the  speed  increases  the  machine  begins  to 


Fig.  18.  -Pole  and  Brush  Connections,  T.  and  M.  Dynamo, 

supply  current  to  the  line,  and  an  armature  reaction  is  set  up 
which  displaces  the  axis  of  the  field  forward,  this  having  the 
effect  of  reducing  the  current  in  the  resistances  R  and  Ri. 
When  the  axis  of  the  magnetic  field  is  displaced  by  45°  there 
is  no  cui-rent  between  the  main  and  auxiliaiy  brushes,  as  they 
are  then  at  equal  potentials.  As  the  load  and  speed  increases 
the  further  displacement  of  the  magnetic  field  causes  a  current 


to  again  flow  in  a  reverse  direction,  with  the  result  that  the 
magnetic  field  is  weakened  and  the  machine  becomes  self- 
regulating. 

It  will  be  noticed  that  the  currents  which  now  flow  in 
the  resistances  are  in  the  same  direction  as  the  main  current, 
so  that  the  auxiliary  brushes  at  high  speeds  supply  part  of  the 
main  current,  and  by  suitably  designing  the  machine  about 
half  of  the  full  load  current  is  supplied  by  the  auxiliary 
brushes.  At  full  load  the  armature  coils  between  the  main 
.nnd  auxiliary  brushes  are  practically  idle  and  the  watts'  loss 
in  the  armature  is  stated  to  be  then  only  half  of  that  of 
an  ordinary  dynamo.  In  other  words,  given  two  machines,  it  is 
claimed  that  the  T.  and  M.  will  not  only  supply  approximately 
double  the  current  for  the  same  temperature  rise,  but  will 
also  be,  other  conditions  being  equal,  the  smaller  machine. 
The  dyiiaiuo,  battery  and  lamps  are  all  connected  in  parallel, 
and  the  usual  automatic  magnetic  cut-out  is  provided  to  dis- 
connect the  generator,  as  soon  as  its  speed  drops  below  the. 
cutting-in  speed,  predetermined  for  the  particular  voltage  of 
the  machine.  The  dynamo  is  being  made  in  various  sizes, 
viz.,  8  volts  and  8-10  amps.,  and  12  volts  7-8  amps.,  10-12  amps, 
and  20  amps.  Curves  obtained  by  practical  tests  show  that 
once  the  normal  speed— about  1,600-1,700  r.p.m. — is  attained, 
the  output  of  the  machines  remains  constant  even  up  to  a  rate 
of  4,000  R.P.M. ,  the  fluctuations  being  only  about  i  amp. 

T]ic  DuccUier. — Although  still  supplying  a  permanent  mag- 
net machine,   Messrs.    A.    A.   Godin  have  introduced  a  newj 
12-volt  200  watt  direct-current  dynamo.     Ihe  current  output' 
is    maintained    constant    entirely    by    electrical    means,    the 


Fig.  19. — Dimming  Switch  with  Pedal,  also  Interior  : 
DucELLiER  System. 

generator  losing  its  excitation  in  direct  ratio  to  the  intensity 
of  the  current,  which  it  is  producing  and  to  the  increase  of 
its  own  speed.  The  minimum  dynamo  speed  cut-out  device, 
which  functions  at  about  400  r.p.m.,  is  of  the  electro-magnetic 
variety,  with  a  positive  make  and  break.  Mounted  on  the 
same  base  as  the  automatic  switch  is  another  device,  which 
distinguishes  the  Ducellier  dynamo.  This  is  what  is  termed 
a  security  apparatus,  it  being  provided  to  protect  the  whole 
of  the   installation — lamps,    dynamo   and    automatic  switch — 


Fig.  20. — Automatic  and  Excess  Voltage  Cut-outs  ; 
Ducelliee  System. 

against  any  accidental  excess  of  voltage  of  the  machine.  It 
is  coinix:)sed  of  a  group  of  shunt  windings,  which  can  attract 
an  iron  armature,  which  breaks  the  excitation  circuit  of  the 
dynamo.  Still  another  feature  of  the  Ducellier  system  is  the 
provision  of  what  is  termed  a  dimming  switch,  by  means  of 
which  the  intensity  of  the  light  emitted  by  the  head  lights 
can  be  reduced  when  driving  through  towns  or  villages  at 
night,  or  wlien  meeting  other  cars.  It  simply  consists  of  a, 
pedal-controlled  f^witch  which  brings  a  resistance  in  circuit 
with  the  head  lamps. 
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The  S.E.V.~\  French  machine  which  has  lately  corne  into 
great  proiuincnco  is  that  known  both  as  the  S.E.V.  and  the 
B.R.C.,  it  being  handled  in  this  ccjiintry  under  the  latter  name 
by  Messrs.  Fenestra,  Cadisch  and  Co.  The  feature  of  the 
machine  is  that  it  is  designed  to  give  a  constant  voltage — 8 
volts— rather  than  a  constant  output,  notwithstanding  the  vary- 
ing speeds  at  which  it  is  driven.  The  controller  is  mounted  on 
one  end  of  the  machine  and  acts  by  short  circuiting,  on  a 
special  resistance  provided  in  the  shunt  excitation.  'Ihe  device 
c/msists  of  a  vibrator  working  in  conjunction  with  a  small 
electro-magnet  having  two  windings — a  fine  one  in  shunt 
with  the  two  poles  of  the  generator  and  the  other  a  thick 
one  in  series  with  the  circuit;  the  object  of  the  latter  being 
to  limit  the  current  output  of  the  dynamo.  The  arrangement 
is  such  that  when  the  voltage  obtained  is  equal  to  that  for 
which  the  vibrator  has  been  adjusted,  the  vibrating  blade 
is  attracted  to  ihe  electro-magnet,  and  the  additional  excitation 
resi-stance  is  thrown  in  circuit.  The  efl'cct  is  to  immediately 
produce  a  drop  in  th(!  vf)ltage,  and  the  blade  resumes  its 
position,  slioit-eircuiting  the  resistance.  In  practice  a  nearly 
constant  average  voltage  is  said  to  be  secured.  An  electro- 
magnetic switch  is  provided  to  cut  the  dynamo  in  and  out 
with  the  battery,  as  the  speed  increases  or  fall.s,  this  being 
mounted  on  the"  machine,  in  conjunction  with  the  voltage 
regulator,  a  feature  of  both  b(  ing  that  th(^  moving  parts  are 
so  arranged  that  they  can  be  quickly  detached  and  replaced. 


Fig.   21. — DiAMLEK  EXGIXE,    WITH   MaGNETO   AND   DyNAMO. 

The  Magician. — This  is  another  French  design  of  machine, 
handled  in  this  country  by  the  United  Motor  Industries,  Ltd. 
It  is  at  present  made  in  one  size  only,  180  watts  at  12  volts,  the 
interest  centring  in  the  simple  yet  ingenious  means  adopted 
not  only  to  maintain  a  constant  output  at  varying  driving 
siDeeds,  but  also  to  mechanically  close  the  circuit  between  the 
dynamo  and  tlie  batteiy  when  the  speed  of  the  former  reaches 
about  800  R.i'.M.  and  to  break  it  when  it  falls  below  that  rate. 
This  is  done  by  supporting  the  dynamo  in  a  cradle  in  such 
a  way  that  it  is  free  to  rock  oi-  oscillate  in  the  same.  Thus,  as 
soon  as  the  speed  of  the  dynamo  reaches  a  certain  limit,  the 
distortion  of  the  magnetic  field  within  the  machine  causes  the 
shell  of  the  dynamo  to  rotate  on  its  own  axis  through  a  greater 
or  less  arc.  The  cut-in  and  cut-out  switch  is  mounted  directly 
on  the  generator,   and  is  provided   with   a   forked   tiip  gear. 


Fig.  22.— Magician  Cae-Lighting  Dynamo. 

one  or  other  of  the  two  anns  of  the  latter  coming  into 
contact  with  an  arm  rigidly  fixed  on  the  supports  so  that 
as  the  dynamo  moves  through  its  arc,  the  gear,  and  through 
it  the  switch,  is  automatically  pushed  over  in  the  desired 
direction.  The  current  output  is  also  maintained  constant  by 
the  same  ingenious  means,  for,  by  making  use  of  the  principle 


of  torque  reaction,  or  tue  t 
in  the  direction  of  the  a: 
automatical!  !  in  a  I' 

incna.-,4js,   c         ,     .itly  Ic.s-        _,     .         ,  

preventing  an  increase  of  output.     Ihe  Lnited  Motor  Ir.  :  .  - 

tries,  Ltd.,  are  al-vt  supplying  a  Magici-r-   - '-    *'  ■ "    •     • 

ing  motor,  which  is  provided  with  an  • 
of  the  epioyclic  type. 

The  Bleriot.— In  addition  to  their  serk-g  (^  8,  12  and  16  volt 
machines  giving  outputs  up  to  350  watts,  and  which  run  at 

u  relatively  high  speed,  Messrs.  Bleriot,  Ltd.,  '    ■     •- 

ductd  what  they  term  a  slow-running  tvpe,  • 

1.50  watts  at  1-2  volts,    r.  ■  ■  .  " 

a  constant  output  is  el'  ■  . 

the  new  dynamo  is  effected  by  a  centriiugaily-c'.: 

ping  clutch  forming  part  of  the  driving  pull'  y.     J 

is  of  the  four  iK)le  tyjxi  with  only  one  pair  of  b; 

cut-out    device    for     making    and     break'  '  :: 

between    the   dynamo   anrl    the    battery    ; 

switchboard. 

The  Stereos. — The  f<  ature  of  this  French-built  •■  —i-ne  is 
that  to  maintain  a  constant  output  at  different  dr.  •  eds, 

the  armature  is  «>  mounted  on  its  spindle  that  whi.c  it  mobt 
rotate  with  it,  its  position  relative  to  the  field  aula  is  varied 
as  the  speed  increa.ses.  The  machine  was  TuUy  described  and 
illustrated  in  the  Issue  of  the  Review  for  the  29th  August  last. 

The  Bosch. — At  present  only  a  single  size  of  machine  is  being 
made  by  the  Bosch  Magnet!)  Co.,  Ltd.,  this  having  a  normal 
output  of  100  watts  at  12  volts,  but  capable  of  giving  a  much 
higher  production  without  danger  of  over-heating.  Regula- 
tion is  effected  by  an  external  automatic  device,  which  h 
stated  to  control  a  variable  resistance  in  the  excitation  circuit. 
A  feature  of  the  machine  is  that  the  spindle  is  not  located 
centrally  in  the  casing,  as  is  usual,  but  is  below  the  centre. 
this  having  been  done  .so  that  it  is  at  the  same  height  '■ 
the  base  as  that  of  the  Bosch  magneto,  it  being  thus  pos-.:..  . 
whenever  there  is  room  on  the  engine,  to  drive  the  dynamo 
in  tandem  with  the  oil  pump,  the  water-circulating  pump,  or 
even  with  the  magneto. 

The  Gray  and  Davi^. — One  of  the  most  interesting  of  the 
.Kiuerican  dynamos  seen  at  the  Exhibition  was  that  of  Messrs. 
Gray  and  Davis,  of  Boston,  Mass.,  the  feature  being  the  pro- 
vision for  the  separate  regulation  of  the  voltage  and  amperage. 
The  machine  is  compound-wound,  but  unlike  most  compound- 
wound  machines  used  for  electric  lighting,  the  two  field  wind- 
ings assist  instead  of  oppose  each  other,  it  being  for  thii^ 
reason  called  a  cumulative-compound  instead  of  a  differential- 
compound  machine.  The  purpose  of  the  additional  field  is  to 
increase  the  output  of  the  generator  as  the  lamps  are  switched 
on,  without  increasing  the  speed  of  the  dynamo.  In  order  to 
obtain     constant    armature    speed — about     1,200    r.p.m. — two 


Fig.  2:?.— Sectional  View  oi-  Gray  v<>:  Davis  Dynamo, 

methods  are  used  in  the  two  ditTerent  types  of  dynamo  pro- 
duced, both  acting  on  the  centrifugal  system.  Under  normal 
conditions,  with  the  car  engine  alternately  accelerated  and 
retarded,   the   dynamo  clutch   will   slip   almost  continuously, 


Fig.  24.— Expanding  Clutch,  Gray  &  Davis  Dynamo. 

and,  in  order  to  dissipate  the  heat  which  is  generated,  a  forced 
draught  through  the  dvnamo  is  provided  by  fan-shaped  wings 
cast  on  the  plates  of  the  clutch.  In  the  alternative  arrange- 
ment, the  slipping  clutch  is  of  the  internal  expanding  variety. 
The  machin3  gives  current  at  6  volts,  two  sizes  being  made,__m 
one  of  which  the  automatic  cut-in  switch  operates  at  7S0 
revolutions,  and  the  other  at  1,000  revolutions. 
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The  Radios.— This  is  another  new  French  machine  intro- 
duced into  this  country  by  Nihiielior  (England)  Ltd.  It 
is  made  for  both  C  and  12  volt  circuits,  the  feature  being  the 
pi'ovision  of  a  separate  current  output  regulator  which  acts 
on  the  held  windings.  The  dynamo  itself  is  of  the  usual  two- 
pole  shunt-wound  variety,  provided  with  an  electro-magnetic 
cut-out. 

The  Eisemaun. — Since  the  Eisemanu  dynamo,  made  by  the 
Eisemanu  Magneto  Co.,  was  described  a  year  ago  its  design 
has  been  somewhat  modified.  In  its  latest  form  it  has  an 
output  of  180  watts  at  12  volts.  The  feature  of  the  machine 
is  that  the  control  is  entirely  external,  yet  built  up  complete 
with  the  generator.  Owing  to  questions  concerned  •with,  secur- 
ing the  patents,  it  is  not  yet  permissible  to  fully  explain  the 
electro-magnetic  control  system.  It  may  be  stated,  however. 
that  there  are  three  magnetic  switches,  whicli  act  auto- 
matically and  in  sequence,  these  being  mounted  on  the  side 


Ihe  i?f»7{/.— Another  American  machine  is  the  Remy,  made 
by  the  Remy  Electric  Co.,  of  Anderson,  Ind.,  U.S.A.  It 
IS  a  12-volt  machine  with  inherent  cun-ent-output  regulator; 
the  dynamo  is  of  the  difterentially  compound-wound  tvpe,  the 
series  winding  opposing  the  shunt  winding  through"  a  third 
brush  so  as  to  produce  a  characteristic  curve,  in  which  the 
maximum  voltage  is  reached  at  a  moderate  speed,  and  abov(» 
which  no  increase  of  output  is  produced,  irrespective  of  the 
speed  at  which  it  is  driven.  A"  feature  of  the  armature  is 
that  the  slots  of  the  drum  are  not  of  the  usual  parallel  type, 
but  are  set  at  an  angle  to  the  spindle,  it  being  claimed  that 
the  arrangement  adds  to  the  silent  operation  of  the  machine. 
Tliere  are  two  poles,  the  compound  winding  being  located  on 
the  upper  part  of  the  field  casting.  The  cut-out  device,  or 
reverse  current  relay— as  the  makers  term  it— is  designed  to 
function  at  the  relatively  low  speed  of  250  r.p.m. 

Other  lighting  dynamos  on  exhibition  at  Olympia  which  call 


Fig.  26.— Skew  Slotted  Akmatdke, 
Remy  Dynamo. 


Fig.  25.— Abbol-Johnston   Engine,  with   Dynamo,  Magneto 
AND  Starting  Motor  (left  to  bight). 


of  the  machine.  The  first  switch  cuts  in  the  circuit  between 
the  dynamo  and  the  battery  when  the  armature  has  attained 
the  necessary  speed — about  500  r.p.m. — for  the  charging  rate 
to  exceed  the  normal  or  battery  rate;  the  second  cuts  the 
circuit  when  the  amperage  rate  is  being  exceeded,  while  the 
third  switch  acts  as  a  governor  on  the  circuit,  and  enables 
the  machine  to  light  the  lamps  without  the  intervention  of 
the  battery. 

The  Rushmore. — The  feature  of  the  6-volt  dynamo  set  in- 
troduced by  Eushmore  Lamps,  Ltd.,  is  the  ballast  coil  which 
secures  automatic  regulation  of  the  current  output.  The  field 
magnets  are  provided  with  a  shunt  winding,  which  opposes 
the  main  coils,  between  the  dynamo  and  the  battery.  The 
effect  of  the  increasing  resistance  of  this  iron  coil  is  to  divert 
current  to  the  shunt  field  windings,  and  these  being  in  oppo- 
sition to  the  main  field  coils,  the  net  effect  is  that  the  current 
output  is  prevented  from  rising. 

The  Wcstinghouse. — The  American  Westinghouse  Co.  have 
recently  entered  the  field  with  a  dynamo  for  car-lighting  pur- 
poses. It  is  of  the  6-volt  type,  and  arranged  to  give  a  different 
current  output  when  the  dynamo  is  merely  charging  the 
battery  and  when  the  lamps  are  switched  on,  this  being 
effected  by  a  reversed  compound  field  winding.  The  capacity 
of  the  generator  is  sufficient  to  not  only  run  the  lamps,  but, 
also  to  always  have  a  small  reserve  for  accumulator  charging. 
Thus  when  the  lamps  are  switched  on,  the  battery  cun-ent 
to  the  lamps  passes  through  the  series  winding  and  so  assists 
the  shunt  field.  As  the  output  of  the  dynamo  increases,  the 
balance  of  current  not  required  for  the  lamps,  passes  to  the 
battery  through  the  series  winding  in  the  reverse  direction, 
causing  it,  in  this  case,  to  oppose  the  shunt  field.  The  usual 
automatic  electro-magnetic  cut-in  and  cut-out  device  is 
provided,  one  of  its  features  being  that  while  it  is  designed 
to  cut  in  at  a  speed  of  325  revolutions,  the  cut  out  only  works 
when  the  speed  drops  to  225  r.p.m.,  an  arrangement  which 
prevents  the  switch  from  repeatedly  cutting  in  and  out,  when 
the  car  is  travelling  at  a  fairly  steady  slow  speed. 

The  Bijiir. — This  machine  is  made  by  the  Bi]ur  Motor  and 
Lighting  Co.,  who,  in  developing  the  same,  have  worked  on 
the  hypothesis  that  the  brushes  and  the  commutator  are  the 
only  parts  which  are  likely  to  give  trouble,  or  to  require  the 
care  that  can  be  given  by  other  than  an  expert.  Consequently 
all  the  other  parts  have  been  enclosed  in  a  tipht  casing  which 
cannot  be  opened  except  by  special  tools.  The  brushes  and 
commutator  can  be  got  at  by  removing  small  brass  plates  on 
either  side  of  the  machine.  In  order  to  permit  the  dynamo, 
which  gives  current  at  6  volts  pressure,  to  be  used  direct  for 
the  lighting  circuit,  the  current  regulation  is  obtained  by 
var\nng  the  strength  of  the  shunt-winding  bv  means  of  a 
magnetic  device  which  inserts  a  single  step  of  resistance  in 
the  field  immediately  the  output  exceeds  a  certain  pre- 
determined limit;  when  the  outnut  drops  the  resistance  is 
automatically  removed.  The  mechanism  by  which  this  action 
is  obtained  is  enclo.sed  within  the  dynamo  casing,  as  is  also 
the   automatic  electro-magnetic  cut-out. 


for  no  special  mention  on  this  occasion — some  having  already 
been  described  in  these  columns — included  the  Disco,  made 
by  the  Disco  Co.,  of  Detroit,  U.S.A.;  the  Fulmen  or  "Orno," 
of  Messrs.  G.  T.  Riches  and  Co.,  Ltd. ;  the  Tonelyte,  of  Messrs. 
Steiner  and  Co. ;  the  En  Route  of  the  Motor  Accessories  Co. ; 
the  V.R.  of  Messrs.  Van  Raden  and  Co.,  Ltd.— which  is  prac- 
tically identical  with  that  of  Messrs.  Vandervell  and  Co. ;  and 
the  Brolt  of  Messrs.  Brown  Bros.,  Ltd. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  Ko  letter  can  be  published 
unless  we  have  the  writer  s  name  and  address  in  our  possession. 


Code  Books   for  Engineers. 

It  appears  to  ns  to  be  somewhat  remarkable  that  in 
these  dajs  of  literary  and  commercial  enterprise  someone 
has  not  published  ere  now  a  comprehensive  code  book  con- 
taining code  words  such  as  would  cover  the  usual  phrase- 
ology and  requirements  of  engineers  engaged  in  electrical 
and  electro-mechanical  undertakings. 

For  years  we  have  been  patiently  hoping  that  a  code  book 
of  this  description  would  soon  be  published,  but  alas,  no, 
or  if  so,  then  we  have  not  yet  seen  it.  We  feel  convinced 
that  r^  really  good  code  book,  with  wide-embracing  scope 
and  full  provision  for  condensing  the  matter  into  the  shortest 
possible  number  of  words,  would  amply  compensate  the  pub- 
lishers by  the  large  demand  for  copies  from  all  the  leading 
and  up-to-date  traders  and  engineers  oiitside  the  British 
Isles. 

Some  of  the  private  code  books  of  manufacturers  are  most 
excellently  compiled  and  thought  out,  and  save  considerable 
expense  when  cabling  ;  but  though  private  code  books  may 
be  necessary  or  advisable,  they  are  certainly  of  no  value  in 
the  majority  of  cable  communications  between  oversea 
importers  and  their  buyers  in  England. 

It  frequently  happens,  too,  that  details  have  to  be  cabled 
to  sundry  firms  with  whom  there  may  have  been  little  or  no 
previous  business,  or  who  possess  no  private  codes. 

It  is  hardly  possible  to  conceive  that  any  other  branch  of 
commerce  is  so  badly  catered  for  in  this  direction,  and  surely 
the  time  arrived  long  ago  when  enginet-ring  requiremente 
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justified  a  specially  compiled  book.  The  average  popularly 
used  codes  of  to-day  coiitainitif^  practically  commercial 
phrases  only  are  certainly  of  no  value  for  transmitting  details 
such  as  voltage,  phase,  cycles,  speed,  candle-power,  type  of 
motor,  method  of  coupling,  elliciencies,  and  the  hundred  and 
one  other  important  detail  matters  daily  dealt  with. 

Take  an  example.  A  quotation  is  required  from  a 
definitely  specified  manufacturer,  with  whom  no  previous 
business  has  been  done,  and  who  has  no  oversea  local  repre- 
sentative, the  inquiry  being  for  a  direct-current  motor- 
generator  with  common  bedplate,  rigid  or , other  coupling, 
motor  three-phase,  400  volts  100  cycles,  suitable  starting 
gear,  generator  direct  current,  100  volts  180  amps.,  over- 
compounded  5  per  cent.,  with  shunt  regulator,  machines  to 
be  totally-enclosed  type,  speed  not  exceeding  900  r.p.m. 

Are  there  any  public  code  books  now  on  the  market  which 
could  condense  the  above  cablegram  to  a  reasonable  number 
of  words — say  even  six  words  ? 

For  Newton,  McLaren,  Ltd. 

D.  Eabdley  McLaren,  Mamying  Director. 

Adelaide,  South  Australia, 
November  bih,  1913. 


Electric  Clocks. 


Your  correspondent  says  it  would  interest  your  readers 
to  know  the  principles  of  electric  time  service  which  distin- 
guish fundamentally  between  the  two  systems  named.  If 
you  agree  with  him  and  can  spare  the  space,  I  will  express 
them  as  concisely  as  possible. 

The  energy  devoted  to  making  contact  should  not  be 
taken  from  the  pendulum,  which  ought  to  be  left  undis- 
turbed in  performing  its  only  true  function  —  time 
measurement. 

The  electromagnet  used  to  maintain  its  oscillations  may 
provide  unlimited  energy  to  perform  a  powerful  switching 
operation,  but  that  energy  should  not  be  first  put  into  the 
pendulum  and  then  taken  out  of  it.  A  Foacault-Hipp 
driven  pendulum  is  the  worst  for  such  treatment,  because 
the  amplitude  of  its  oscillations  is  perpetually  varying  in 
irregular  frequency,  which  has  no  relation  to  the  half- 
minute  function  of  making  contacts  to  operate  dials. 

It  is  undesirable  and  inefficient  to  have  to  arbitrarily 
adjust  the  duration  of  the  contact  to  the  supposed  require- 
ments of  the  dials  ;  on  the  other  hand,  their  self-induction 
should  dictate  the  duration  necessary. 

The  contact  should  not  pass  what  current  is  available 
regardless  of  its  sufficiency  or  insufficiency  ;  on  the  other 
hand,  it  should  be  compensatory  in  its  action,  passing  enough 
current  to  operate  all  dials  under  varying  conditions  of 
battery,  &c.,  or  else  ceasing  work  altogether,  after  giving 
due  warning  of  impending  failure. 

I  have  enunciated  these  principles  fearlessly  as  a  funda- 
mental statement  of  right  and  wrong,  and  they  have  never 
been  called  in  question.  There  is  only  room  for  difference 
of  opinion  as  to  their  importance  in  practice. 

The  oscillographs  in  my  I.E.E.  paper  laid  the  "  short- 
contact  "  bogey  in  1910. 

F.  Hope-Jones,  M.I.E.E. 

'  Clerkenwell,  E.G.,  December  Sih,  1913. 


My  original  letter  in  your  issue  of  November  14  th  was 
penned  with  no  other  motive  than  that  of  asking  for  public 
recognition  for  Mr.  G.  B.  Bowell's  20  years'  work  in  electric 
clocks  ;  and  as  my  letter  was  in  no  way  intended  to  draw 
any  comparisons  between  rival  trading  firms,  nor  did  I  even 
mention  any  electric  clock  system  by  name,  I  did  not  pro- 
pose to  make  any  reply  to  Mr.  Hope- Jones's  letter — although 
I  could  not  help  smiling  at  the  idei  of  my  brother's 
"habitually  transgressing  the  principles  of  electric  time 
service." 

Mr.  Bousfield's  letter  is  most  interesting,  since  it  voices 
what  I  believe  to  be  the  opinion  of  most  experienced  users 
of  electric  clocks. 

H.  T.  W.  Bowell. 

London,  E.G.,  December  bth,  1913. 


The  New  "Journal"  of  the  l.E^E. 

Not  BO  long  ago  we  heard  a  great  deal  aboot  the 
"dignity"  of  the  InstitntioD  of  Electrical  Eogioeen ;  doe* 
this  account  for  raising  the  Institution  Journal  to  the 
dignity  (?)  of  a  penny  magazine  ?  Thoie  who,  like  myself. 
keep  their  Journula  in  a  book-caie,  will  not  welcome  the 
change  in  the  bize  of  the  voinme ;  njoreover,  th<?  r.^r.r.y 
magazine  edition  is  very  difficult  to  keep  in  good  or . 
binding,  as  it  gets  inadvertently  doubled  over,  and  the 
corners  pet  turned  up  ;  in  short,  lx;ing  now  a  magazine,  it 
is  difficult  to  avoid  its  being  treated  as  such  rather  ttian  as 
a  book.  I  shall  be  glad  to  hear  for  what  reason  the  change 
has  been  made. 

J.  Vi.  Record. 

Manchester,  December  '.Wd,  1913. 


Electric  Vehicle-. 


Referring  to  the  remarks  at  the  inaugural  luncheon  last 
week,  on  the  occasion  of  the  opening  cf  new  showrfx>m9  by 
Edison  Accumulators,  Ltd.,  it  would  Ije  a  pity  at  the  present 
stage  of  electric  vehicle  development  in  this  country,  if  the 
general  public  interested  in  commercial  trucks  formed  the 
opinion  that  the  success  of  these  is  dependent  on  the  supply 
undertakings  being  able  to  furcish  energy  at  a  halfpenny 
per  unit  for  charging  purposes.  As  a  matter  of  fact,  even 
at  the  price  of  one  penny  per  unit  for  vehicle  charging,  at 
the  off-peak  load,  the  cost  is  33. j  per  cent,  lower  than  in 
America,  where  this  industry  has  assumed  very  large  pro- 
portions, and  the  rates  charged  vary  from  3  cents  to  5  and 
G  cents  per  KW.-hour.  The  cost  of  power  for  operating  a 
self-propelled  vehicle  is  only  a  small  proportion  of  the 
total  cost,  as  the  per  cent,  cost  figures  given  below  will 
show.  The  horse  has  had  a  time-honoured  monopoly  of  the 
goods-carrying  industry,  and  is  still  an  institution  in  this 
country  for  city  haulage  work,  as  the  invasion  of  his  territory  at 
the  present  time  by  commercial  petrol  trucks  does  not  amount 
to  much.  A  very  different  state  of  affairs  exists  to-day  in 
America,  where  this  field  has  now  been  highly  developed 
and  specialised,  with  the  result  that  the  horse  is  rapidly  dis- 
appearing from  the  city  streets,  and  delivery  work  is  being 
Speeded  up  and  carried  out  either  by  electric  or  petrol 
trucks,  each  type  in  its  own  special  field  of  application,  the 
electric  being  used  for  short-haul,  frequent-stop  delivery, 
and  the  petrol  for  long  hauls.  In  its  proper  field,  up  to  30 
to  40  miles  per  day  on  one  charge,  the  electric  truck  has 
proved  itself  to  be  the  cheapest  goods  carrier,  and  its  popularity 
and  success  are  proved  by  the  uumlierof  vehicles  of  this  type 
in  daily  use  in  all  the  large  cities.  The  last  three  years 
have  witnessed  the  real  development  of  this  industry  over 
there,  and  the  success  of  the  modern  electric  is  due  to 
advances  in  design  and  construction  and  improvements  in 
batteries,  which  give  the  present  type  an  increased  range  of 
operation  on  a  charge  o'  from  oO  to  40  per  cent.  The 
Electric  Vehicle  x\ssociation  of  America  has  played  an  im- 
portant part  in  this  development,  and  the  formation  of  a 
Committee  of  the  L^I.E.A.  in  this  country  on  the  same 
lines  and  the  work  now  being  taken  in  hand  are  of  great 
importance  at  this  juncture,  as  the  question  of  charging 
arrangements  and  facilities  presents  considerable  difficulty 
to  prospective  users  of  this  type  of  truck  at  the  moment. 

Trucking  data  costs  on  1,000-lb.,  2- ton,  3^-ton  and  5-ton 
trucks  for  electric,  petrol  and  horse  vehicles  have  been 
worked  out  by  the  Mass.  Institute  of  Technology,  based  on 
operating  cost  figures  taken  over  a  large  number  of  obser- 
vations, and  the  average  results  on  all  four  sizes  of  vehicles 
give  the  following  per  cent,  items  of  operating  cost  per 
mile  :  — 

Electric.  Petrol.  Jlorte. 

Storage,  drivers  and  help...     46%  41%  64-.% 

Maintenance          30  %  28  %  11  % 

Standinsr  charges 17  '\.  22%  11% 

Electricity,  petrol  or  feed        7  'o              '••  "\.  24  % 

These  figures  are  interesting,  as  showing  the  relative  pro- 
portion of  each  item  of  cost  for  each  type.  The  electric 
and  horse  trucks  were  in  use  for  285  days  out  of  800  days 
per  annum,  and  the  petrol  trucks  for  270  days,  the  average 
mileage  per  annum  being  9,137,  9,200  and  i),525  for  electric, 
petrol  and  horse  truck  respectively. 

The  higher  depreciation  and  insurance  rates  on  petrol 
trucks  are  shown   in  the  high  per  cent,  cost,  as   against 
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electric,  and  on  the  other  ha  ad,  the  per  cent,  mauitenance 
cost  on  electric,  a3  against  petrol,  is  slightly  higher,  but  the 
maintenance  figure  covere  a  replace  battery  each  year  for  the 
electric. 

As  petrol  costs  Is.  Gd.  a  gallon  here  to-day,  as  against 
10  cents  or  8  pence  in  America,  the  equivalent  English  figure 
to  take  for  comparison  is  Is.  8d.  per  gallon,  which  for  the 
same  consumption  and  mileage  would  bring  up  the  per  cent, 
cost  of  petrol  to  nearly  double  the  American  figure,  and  the 
per  cent,  cost  for  electricity  here  for  electrics  would  be 
reduced  by  33  per  cent,  on  the  basis  of  a  Id.  per  unit  rate. 

G.  E.  Clarke,  M.I.W.F. 

Birmingham,  December  8M,  1913. 


Electrical  A.ccitlen  s  in  Klines. 

Your  correspondent  "  Armour"  has  drawn  attention  to  a 
subject  that  is  well  worth  discussion,  in  his  advocacy  of  the 
armouring  of  all  cables  used  underground.  There  are,  how- 
ever, several  points  in  his  letter  that  are  not  accurate,  which 
detract  from  the  strength  of  his  arguments,  and  we  think  it 
neces'sary  to  draw  attention  to  these. 

In  the  first  place,  armoured  trailing  cables  have  been  well 
tried  (as  seemingly  evident  ti  others  besides  *'  Armour,"  as 
the  most  suitable  to  resist  falls  and  abrasion),  but  there  are 
few  mines  which  have  not  dropped  them,  for  the  following 
defects  :  —Weight,  inflexibility,  "  kinkability,"  and  per- 
manent flattening  by  concussion. 

Secondly,  jute,  leather  and  whipcord,  though  stated  to  be 
insufficient  protection,  have  all  been  largely  used  and  have 
generally  been  found  more  satisfactory  than  armour. 

Thirdly,  lead  covering  (said  not  to  "  suffer  greatly  ")  is 
absolutely  useUss  for  trailing  cable  work,  and  it  is  not  "  the 
toughest  covering  short  of  armouring." 

Fourthly,  the  solid  rubber  sheathed  cable  originally 
introduced  by  u?  as  cab-tire  sheathed  cable  is  stated  to  be 
"  the  most  expensive  form  of  protection."  It  may  be,  in 
first  cost,  up  to  twice  that  of  most  types  of  trailing  cables. 
It  is  remarkable,  however,  that  this  "  most  expensive  "  type 
is  probably  now  more  in  demand  than  any  of  the  others, 
seeing  that  mining  men  are  not  in  the  habit  of  paying  more 
for  an  equally  good  (or  poor)  article. 

Fifthly,  as  to  armouring  being  necessary  on  repaired 
cables.  Repairs  on  C.T.S.  cables  are  now  made  with  our 
patented  vulcaniser  by  colliery  electricians  in  such  a  neat 
and  efficient  manner,  that  it  is  almost  impossible  to  discern 
the  repaired  place,  and  it  is  practically  as  good  as  new.  (We 
send  the  Editor  a  joint  to  examine,  to  prove  this.)  An 
armoured  cable  could  not  be  anything  like  so  simply  and 
effectively  repaired  at  the  colliery. 

Sixthly,  the  coincidence  mentioned  as  to  Scotland  being 
mo-st  immune,  and  that  it  used  the  best  trailing  cables,  is 
quite  correct.  There  is  a  greater  percentage  of  C.T.S. 
trailing  cables  in  Scotland  than  in  any  other  mining  district 
in  the  United  Kingdom,  and  probably  more  of  them  are  now 
in  use  there  than  all  the  other  types  combined. 

Briefly,  the  advantages  of  the  C.T.  sheathed  cables  over, 
at  least,  any  armoured  cp^ble,  have  now  been  well  proved  for 
most  situations  where  trailing  cables  are  used,  and  to  argue 
this  point  further  seems  to  be  a  waste  of  time,  as  well  as 
little-needed  advertisement  for  that  type  of  cable. 

St.  Helens  Cable  and  Rubber  Co.,  Ltd., 

J.  H.  C.  Brooking,  Mana/jer. 

Warrington,  December  ^th,  1913. 


The  Association  of  Mininir  Electrical  Engineers. 

I  am  glad  to  see  in  your  issue  of  the  5th  inst.,  the 
publication  of  a  letter  from  Mr.  W.  Baxter  (of  the  North 
of  England  Branch)  referring  to  the  assertions  respecting 
the  above  Association  contained  in  a  leading  article  in  your 
paper  of  the  21  at  ult. 

Will  you  please  allow  me  to  say  that  I  quite  agree  with 
Mr.  Baxter's  letter,  and  that  I  could  go  much  further  did 
I  think  it  either  necessary  or  desirable. 

Assertions  such  as  you  made  in  your  article — unbacked 
as  they  were  by  any  statement  of  proof — are  not,  I  think, 
likely  to  have  much  weight  with  your  average  reader,  and 
none  uo  far  as  the  members  of  the  A.M.E.E.  are  concerned, 


any  one  of  whom  could  easily  prove  a  direct  negative  to 
some  of  your  remarks  anent  the  Association. 

In  the  same  issue  in  which  this  leader  appeared  (on 
page  81G,  middle  of  second  column),  in  the  conclusion  of 
an  article  on  "  Electrical  Accidents  in  Mines,"  an  accident 
which  took  place  at  a  South  Staffordshire  colliery  is  referred 
to,  and  you  make  three  queries,  as  follows  : — 

] .  Who  was  the  competent  electrician  ?  and  what  training 
had  he  ? 

'1.  Was  he  a  member  of  the  A.M.E.E.  ? 

3.  Did  he  hold  a  certificate  granted  by  this  Association  ? 

As  president  of  the  Warwickshire  and  South  Staffordshire 
Branch,  I  can  definitely  state  that  he  was  not  a  member 
of  the  A.M.E.E.  and,  therefore,  the  third  question  does  not 
require  an  answer,  and,  moreover,  would  never  have  been 
asked  had  the  writer  read  the  rules  of  the  Association.  As 
regards  the  first  question,  I  would  refer  you  to  the  writer 
mentioned  in  your  editorial  comment  on  Mr.  Baxter's  letter, 
"  who  is  familiar  with  almost  every  colliery  in  the  country." 
He  should  assuredly  be  able  to  impart  to  you  the  precise 
information. 

With  Mr.  Baxter,  I  much  regret  that  you  should, 
seemingly,  be  so  averse  to  this  Association,  and  that  only  on 
apparently  a  very  slight  insight  as  to  its  inner  workings, 
and  the  class  of  its  members.  I  can  only  think  of  one 
possible  "grievance"  (as  Mr.  Baxter  puts  it)  that  you 
might  have — and  that  will  be  fairly  obvious  to  our  members. 
If  there  is  really  anything  in  such  surmise,  then  your 
antagonism  is  all  the  more  regrettable. 

I  trust  you  will  give  this  letter  the  same  publicity  as  your 
articles. 

Arthur  Hall. 

Nuneaton,  December  Slh,  1913. 

[We  wish  to  do  full  justice  to  the  Association,  and  should 
be  only  too  glad  to  publish  proofs  that  we  had  been  misled 
as  to  the  nature  of  the  membership  of  the  Society — if  they 
were  forthcoming.  As  stated  in  our  note,  our  view  has  been 
privately  supported  by  a  leading  official  of  one  branch  of  the 
Association,  and  therefore  is  not  unbacked. 

If  we  criticise  the  Government  of  our  country,  are  we 
necessarily  unpatriotic  ?  It  is  not  the  Association  that  we 
find  fault  with,  as  an  Association,  but  its  composition, 
which,  we  maintain,  is  not  what  the  founders  intended  it  to 
be.  We  welcomed  their  proposals,  and  supported  their  aims ; 
but  the  Association  has  been  captured  by  those  whose 
interests  are  not  in  harmony  with  the  interests  of  the  real 
colliery  electricians,  and  who  are  not  likely  to  place  the 
latter  before  the  former,  lest  they  should  weaken  their  own 
monopoly  of  power  and  responsibility.  Mr.  Hall's  last  par.'  - 
graph  appears  to  suggest  that  we  have  some  personal 
"grievance"  against  the  Association;  nothing  could  be 
further  from  the  truth.  On  the  contrary,  we  wish  to  see 
it  prosperous  and  strong  to  carry  out  the  main  object  for 
which  it  was  established — namely,  in  the  words  of  the  first 
president,  to  establish  a  professional  class  of  mining  elec- 
trical engineers.  We  have  consistently  adhered  to  this  view 
from  the  formation  of  the  Association,  which  derived  its 
origin  from  our  own  suggestion  in  December,  1908 — a  fact 
which  in  some  measure  entitles  us  to  criticise  its  doings. — 
Eds.  Elec.  Rev.] 

Canadian  Electrical  Trade. 

In  reeponse  to  Mr.  Herbert  H.  Berry's  invitation  in  his 
latest  letter  to  you  on  the  above  subject,  I  would  say  that 
in  my  own  British  experience  I  have  not  known  the  presence 
or  absence  of  a  fibre  lining  to  a  3-ampere  switch  to  have  had 
any  observed  effect  upon  the  electrical  fire  risk  during,  say, 
the  last  25  years. 

Upon  these  grounds,  I  do  not  examine  or  inquire  as  to 
whether  such  linings  are  or  are  not  used,  the  point  having 
been  shown  to  be  without  interest  from  my  own  standpoint. 

A.  Lester  Taylor. 

Liverpool,  December  dlh^  1913. 


Graphs  in  a  Cable-Ship  Drum  Room. — We  have 
received  a  long  letter  from  Mr.  E.  Raymond- Barker,  dated 
December  8th,  in  reply  to  the  review  on  the  book  named 
above,  but  unfortunately  we  are  compelled  to  hold  it  over  on 
account  of  pressure  on  our  space. — Eds.  Ei-hc.  Rev. 
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NEW    ELECTRICAL     DEVICES.     FITTINGS 
AND    PLANT. 


An  Electric  ('omK. 

Messrs.  Simplkx  Conduits,  Ltd  ,  of  lic>,  Charinir  CroB«  Road, 
W.,  are  introducing  a  Beasonable  device  in  the  Bhape  of  the  elec- 
tric comb  and  hair  dryer,  illustrated  in  fi(f.  1.  ReaBonable  in 
price,  easily  adapted  to  the  home  and  inexpensive  in  use,  it  is 
claimed  that  the  Plezsim  comb  dries  the  hair  quickly  and  in  a 
natural  manner,  producinpr  a  soft  and  silky  appearance. 

The  comb,  which  has  a  power  consumption  of  40  watts,  is   sup- 


FiG.  1.— Electric  Comb  and  Hair  Dryer. 

plied  with  flex  and  adaptor  for  an  ordinary  lamp  socket,  and  a  neat 
attachment  can  also  be  supplied  where  8ing:le  lamps  are  in  use,  by 
which  the  latter  can  be  kept  lighted  while  an  extra  socket,  suspended 
underneath,  is  available  for  the  adaptor.  The  company  holds  large 
stocks,  and  will  supply  suitable  literature  to  those  desiring  it. 

Domestic  Wall  Pings. 

One  of  the  requirements  of  a  wall  plug  for  safety  in  domestic 
service  is  that  it  must  not  be  possible  to  make  contact  with  the 
terminal  pins  when  the  pins  are  alive.  In  order  to  tlf^ct  this,  the 
cover  of  the  plug  should  project  over  the  terminal  pine,  so  that 
no  portion  of  the  pins  is  visible  when  the  plug  enters  the  socket. 


EARTH    wire' 


"tABTM" 
SCRAPING 
CONTACT 


l'- 


Fig.  2  — Reyrolle  Wall  Plug,  showing  intebiob. 

This  method  is  sometimes  adopted  on  kettles  and  other  domestic 
apparatus,  but  there  is  room  for  a  much  wider  application  of  it. 

The  earthing  arrangements  which  for  years  have  bpen  applied  to 
flexible  conductors  in  use  in  factories  serve  also  a  good  purpose  in 
the  home,   particularly  where  any   form  of    portable    electrical 


apparatuH  is  used  near  to  water-pipei,  gM-pip«a  or  otlier  nwtalwork 
at  earth  potential.  It  may  be  urgned  tbat  it  ia  on B« wary  to 
earth  the  canefl  of  electhml  appliance*  which  are  oaed  hi  a 
drawing  room  or  dining  room,  where,  tha&k«  to  th<!  insalstion  of 
carpet*,  floori,  kc,  there  ia  no  danirer  of  ahock.  Thia  ia  true  to 
some  extent,  bat  there  are  a  number  of  caaea  where  one  ooexpaetcdlj 
finds  "  earth  '  in  a  room  -for  inxtanoe,  diaosed  raa-pipaa,  ftrcplaoea, 
Bometime«  with  an  old  connection  to  a  gta  atore.  b*  -   -    i.c.    Ic 

in  a  simple  matter  to  make  a  metallic  earth  enmect.  ae  plor 

socket  wherever  an  ele^.-tric-al  api^arataa  ia  oaed  near  to  water-pipea 
or  taps,  becanae  the  earth  wire  need  or.ly  be  mn  to  the  pipes. 
Taen,  in  those  room*  which  are  perfectly  in«>ilatod,  it  i«  airreod 
tbat  there  would  be  no  danger  in  omittiog  the  earth  wire  from 
the  socket :  indeed,  under  Home  condttioni*,  it  might  (je  iifer  to  do 
so.  But  to  make  all  heaters  in  the  household  inter 'haogrtable.  tbo 
same  form  of  plug  and  ^o<;ket  moat  be  nted  throa{;bcQt. 

The  accompanying  il  uitrations.  fig.  J  show  a  p  a|:  made  by 
Messus.  a.  RfcYKOLLEA;  CO  ,  Ltd  ,  of  Hebbnm,  which  araa oririiMlly 
developed  f^r  nse  in  factories,  and  ha>t  now  found  a  farther  field  in 
domestic  work. 

Electrical  Floor  Poli^faer. 

We  illustrite  in  fig.  :'>  a  new  machine  for  eurfacing,  poliskuVt 
cleaning,  or  renewing  all  classes  of  flx)r<>,  ei:her  wood,  cjmpoii- 
tion,  rubber  or  stone. 

Such  wr>rk  has  hitherto  been  an  exp<>n8ive  prooeM,  entailing 
highly-i'ki  I;:d  labour  at  the  cutset,  and  a  wntinaous  after  expense 
for  maintenance. 

The  machine  is  Felf-contained.  with  a  small  motor,  and  iaopt-rated 
from  the  ordinary  lampholder  or  wall  p'ag  by  a  flexible  cable  ;  it 


Fig.  3.— Electrical  Floor  Polisher. 

is  easy  to  handle,  and  the  attachments,  which  include  various 
brushee.  polishing  pads,  sandpaper  diake.  carborundum  stone*,  A:c., 
are  interchangable.  ,,,,/,-. 

The  makers,  Mesmjs.  Subkacini;  Machinery,  Ltd.,  of  ll^.C^ty 
Road,  E.G.,  are  prepared  to  give  estimates  for  highclaas  floor 
fi nibbing  polis-hing,  or  resurfacing,  and  to  contract  for  periodical 
polishing  in  hospitals,  ballrc/^ms  and  public  bnildinKs'.  in  con- 
nection with  which  the  machine  has  met  with  considerable  succew. 

Aiit«-Transfornier  Starters, 

The  increasing  use  of  squirrel-cage  motors  of  ccmjwratiTcly 
large  power  has  led  the  Elkctkkwl  ArrARATis  Co.,  Ltd..  of 
Vauxhall  W  irks,  South  Lambeth  Road,  Londoj,  to  develop  an 
auto-transformer  suitable  for  these.  As  m«y  be  seen  from  the 
accompanying  illustration,  fig.  4,  the  switch  is  of  the  drum  type 
the  live  parts  being  clamped  on  steel  bars  with  sul.itantial 
moulded  mica  insulation,  and  is  fitted  with  E  A.C.  self-alignirg 
finger  contacts.  The  whole  is  very  easily  aocesHble,  and  the  drum 
may  be  removed  without  disturbing  any  other  part,  or  undoing 
any  connections.     The  switch  is  arranged  with  four  positions  :  — 

(a)  Off— Completely  disconnecting  the  motor  from  the  mains. 

{_h)  Starting- Connecting  the  transformer,  givine  40  i>er  cent.. 
60  per  cent.,  75  per  cent.,  or  85  per  cent,  of  line  voltage,  accordmtj 
lo  the  tapping  selected. 

((0  Transition— Making  connections  as  in  (6),  and  also  con- 
necting the  motor  direct  to  the  mains  through  a  buffer  resistance. 

(.(/>  On— Connecting  the  motor  to  the  mains  direct,  the  trans- 
former bein?  no  longer  alive. 

The  E.A.C.  slow-motion  device  is  fitted,  allowing  rapid  motion 
from   Btep  to  step  and  through  the  transition  connection,   but 
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ensuringr  »  definite  stop  in  the  startinp  position.  The  positions 
are  consecutive,  and  the  handle  will  not  remain  in  either  the 
starting:  or  transition  position,  so  that  the  starters  are   fool-proof, 


Fig.  4. — Auto-Transformer  Starter,  with  Outer 
Case  Removed, 

while  the  provision,  if  desired,  of  no-volt  and  overload  releases 
completely  protects  the  starter  and  the  motor. 

Laminated  Gears. 

00  A  remarkable  step  forward  in  the  design  of  gears  was  recently 
put  before  us  by  Mr.  A.  F.  Evans,  the  invention  of  Mr,  A.  E.  Terry, 
of  Messrs.  Herbert  Terry  &  Sons,  Redditch,  The  object  specially 
aimed  at  is  silent  running,  but  other  important  advantages  are 
gained  which  should  ensure  the  immediate  popularity  of  the  new 
gear.  The  accompanying  illustrations  show  the  construction  of 
the  gear-wheels,  which  are  made  of  thin  plates  of  steel,  with  the 
teeth  not  machine-cut,  but  notched  out  like  armature  core  plates. 
The  alternate  plates  are  staggered  half  a  tooth,  as  shown,  and 
riveted  together  to  the  required  total  thickness.  Any  metal  can 
be  used,  and  any  pitch  or  shape  of  tooth,  and  the  disks  can  be 
punched  with  key  or  spline  ways  to  fit  on  a  spindle  or  arranged 
to  be  carried  on  a  spider.  The  disks  are  accurately  set  on  the 
tooth -notching  machine  by  the  bore  and  keyway,  so  that  when  cut 
thpyare  all  idenfual  in  all  respects  except  that  already  mentioned, 
namely,  that  alternate  elates  have  their  teeth  phased  half  a 
tooth  from  the  teeth  of  the  adjoining  plates,  thereby  halving  the 
virtual  pitch  and  doubling  the  number  of  contacts.     Large  wheels 
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Fig.  5,— Laminated  Gear  Wheels. 

are  built  up  of  rings  or  segments,  carried  on  spiders,  and  their  size 
is  limited  only  by  the  latter.  The  teeth  may  be  hardened  without 
fear  of  distortion,  and  the  whole  process  of  manufacture  is 
extremely  simple  and  economical,  the  tools  required  being  also 
much  cheaper  than  the  milling  cutters  used  for  milling  gears  out 
of  the  solid.  Any  width  of  face  can  be  supplied.  Between 
adjoining  plates  a  very  thin  washer  is  inserted,  to  provide  clearance 
for  the  teeth  to  pass  without  friction.  It  is  claimed  that  these 
laminated  wheels  run  together  a"  silently  as  raw  hide  or  silent- 
chain ,.  gear  ;  x  the  wheels  cannot  ring  or  hum,  owing  to 
their  [construction,  which    makes    them    as  free    from  resonance 


as  if  they  were  made  of  lead.  A  special  factory  has  been  built 
for  the  manufacture  of  the  gear  wheels  at  Owlerton,  Sheffield,  and 
a  private  company  has  been  formed  to  carry  on  the  business. 

The  wide  range  of  applications  for  the  new  wheels  hardly  needs 
emphasising  ;  it  includes  practically  all  the  purposes  for  which 
spur  gearing  is  employed.  A  special  advantage  is  the  reliability 
of  the  built-up  wheel,  as  the  breakage  of  a  tooth  does  not  interfere 
with  the  continued  use  of  the  gear.  Electric  motor  drives  in 
particular,  which  are  so  often  used  where  noisy  gearing  is  a  serious 


Fig.  6.— Disks  for  Laminated  Wheels. 

nuisance,  will  benefit  greatly  by  employing  these  wheels,  which, 
moreover,  can  be  made  of  smaller  dimensions  for  the  same  ratio  of 
reduction.  In  the  case  of  large  gears  only  a  small  stock  of 
spiders  need  be  carried,  the  laminations  being  chosen  to  suit 
requirements.  Automobile  and  tramway  engineers  will  find  the 
laminated  gears  especially  useful. 


LEGAL. 


P.M.G.  V.  Hendon  U.D.C. 

This  case  came  before  the  Court  of  Appeal,  composed  of  the 
Master  of  the  Rolls  and  Lords  Justices  Swinfen  Eady  and  Phillimore, 
on  Monday,  upon  the  appeal  of  the  Postmaster- General  from  a 
decision  of  the  Railway  and  Canal  Commissioners,  consisting  of 
Mr.  Justice  Bankes,  the  Hon.  A.  E.  Gathorne-Hardy,  and  Sir  James 
Woodhouse,  in  relation  to  differences  which  had  arisen  between  the 
Post  Office  and  the  Hendon  Urban  Council  as  to  placing  telegraph 
poles  and  wires  in  certain  roads  within  the  jurisdiction  of  the 
Council.  It  appeared  that  there  were  three  roads  within  the 
Council's  jurisdiction  which  had  been  laid  out,  but  none  of  which, 
at  the  date  of  the  action,  had  been  taken  over  by  the  Council. 
The  Postal  Authorities  desired  to  place  telegraph  wires  and  poles 
along  those  roads,  and  made  the  usual  application  for  authority, 
which  the  Council  declined  to  give.  The  case  then  went  before 
the  County  Court  Judge,  when  the  Council  raised  the  point  that 
the  roads  had  never  been  dedicated  to  the  public,  and  the  County 
Court  Judge  having  decided  in  favour  of  the  Council,  the  Post- 
master-General appealed.  The  Council  admitted  that  the  three 
streets  were  public  roads,  and  that,  as  regards  one  of  them,  notices 
had  been  served  upon  the  frontage  owners  requiring  them  to  make 
up  the  roads.  The  only  point  which  the  Court  had  to  decide  was 
whether  the  roads  were  under  the  control  of  the  Council.  Sec.  13 
of  the  Act  provided  that  where  anyone  was  responsible  for  the 
repair  of  the  road,  the  consent  of  such  person  must  be  obtained 
before  any  poles  or  wires  could  be  placed  over  or  along  same.  It 
had  been  contended  that  the  reads,  not  having  been  taken  over  by 
the  local  authority,  were  not  under  the  Council's  control,  but  on 
the  other  hand,  it  was  contended  by  the  Postmaster-General  that 
the  obligation  to  repair  the  road  was  not  necessary  in  deciding 
whether  the  road  was  under  their  control. 

Mii.  Justice  Bankes  and  the  Commissioners  held  that  the 
present  case  could  not  be  distinguished  from  that  of  the  Reigate 
Rural  Council  case,  in  which  the  Divisional  Court  had  held  that  a 
street  did  not  come  under  the  control  of  a  local  authority  until  it 
was  taken  over,  and  they  entered  judgment  in  favour  of  the  Hendon 
Council,  but,  in  the  circumstances,  without  costs. 

The  Attorney- General,  the  Solicitor- General,  and  Mr.  Bremner 
appeared  in  support  of  the  appeal,  and  Mr.  Foote,  K.C.,  and  Mr. 
Goddard  for  the  District  Council. 

The  Attorney-General  having  dealt  exhaustively  with  the 
statutes  bearing  on  the  subject,  contended  that  the  "  body  having 
the  control  of  the  stteets,"  was  an  expression  as  used  in  the 
statutes  which  covered  the  Highway  Authorities,  and  that  local 
authorities  had  within  the  meaning  of  the  Telegraph  Acts  the 
control  of  the  street,  whether  it  was  a  street  vested  in  them,  or 
\«  hether  it  was  a  highway  not  vested  in  them,  and  therefore  that 
the  decision  of  the  Commissioners  was  wrong. 

Mr.  Foote,  on  behalf  of  the  Council,  contended  that  the  Council 
was  not  a  body  having  the  control  of  the  streets  in  question,  and 
he  said  he  did  not  raise  any  question  as  to  the  nature  of  the 
streets  and  highway.  He  submitted  that  in  the  circumstances  the 
decision  of  the  Commissioners  was  right  upon  the  various  statutes 
governing  the  subject,  and  that  the  appeal  ought  to  be  dismissed. 
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Their  Lordships  held  that  the  Urban  District  Council  ha<J  not, 
within  the  meaning  of  the  statute  bearing  on  the  question  in  dis- 
pute, control  of  the  streets  or  roads  in  question.  The  judgment  of 
the  Railway  and  Canal  Commissioners  was  therefore  right,  and  the 
appeal  must  be  dismissed  with  costs. 


The  National  Telephone  Co.'s  Assets. 

Mr.  Percy  Wheeler,  on  December  .^th,  applied  to  Mr.  Justice 
Sargant  with  reference  to  a  summons  relating  to  the  distribution 
of  the  above  assets. 

A  summons,  he  said,  was  taken  out  before  the  Long  Vacation, 
and  was  before  Mr.  Justice  Astbury,  but  that  learned  JuHge  said  he 
felt  a  difficulty  in  dealing  with  it,  as  he,  as  counsel,  had  been  con- 
cerned in  the  matter.  The  liquidator  now  found  himself  with 
£60,000  in  his  hands  undisposed  of,  and  he  desired  the  direction  of 
the  Court  as  to  its  disposal.  Mr.  Justice  Astbury,  to  whom  he  had 
applied,  did  not  desire  to  deal  with  the  summons,  and  he  accord- 
ingly applied  to  his  Lordship  to  hear  it. 

His  Lordship  asked  whether  it  was  necessary  to  dispose  of  it 
before  Christmas. 

Counsel  said  it  was  very  desirable  that  it  should  be  determined 
speedily  and  it  would  not  take  long. 

His  Lordship  said  then  the  summons  might  be  in  the  paper  for 
hearing  in  the  afternoon  of  Monday,  December  15th. 


► 


Wolfram  Lampen  Atkien-Gesellschaft  r.  Burns,  Harris 

AND  Werth. 

In  the  King's  Bench  Division,  on  December  3rd,  this  pending 
action  was  mentioned  to  Mr.  Justice  Channell.  Mr.  Compton 
Smith  (for  the  defendants)  said  the  hearing  was  at  present  fixed 
for  December  15th  and  the  case  was  in  the  non-jury  list.  He 
asked  that  it  should  be  made  a  jury  case  because  of  the  issues 
involved.  The  action  was  brought  by  the  plaintififs  for  the  price 
of  electric  lamps  supplied,  and,  among  various  defences,  it  was 
alleged  that  the  plaintiffs  represented  that  the  lamps  would  not 
be  an  infringement  of  the  Osram  patents.  Defendants  alleged 
that  the  lamps  did  infringe  those  patents,  and  Mr.  Justice  Lush 
bad  made  an  order  that  that  question  should  be  deferred  until  the 
trial  of  the  other  issues. 

The  Hon.  M.  Macnaghten  (for  the  plaintiffs)  resisted  the  appli- 
cation, and  said  there  was  no  allegation  of  infringement  when  the 
case  was  ordered  to  be  put  in  the  non-jury  list.  There  was  a 
question  as  to  whether  there  was  a  warranty  attached  to  the  sale 
of  the  goods,  and  that  was  eminently  a  matter'  for  a  Judge  sitting 
without  a  jury. 

Hia  Lordship  refused  the  application. 


The  British   Vacuum   Cleaner  Co.,  Ltd.,  v.  James 
Robertshaw  &  Son,  Ltd. 

In  the  Court  of  Appeal,  the  Master  of  the  Rolls  and  Lords  Justices 
Eady  and  Phillimore  delivered,  on  December  9th,  their  reserved 
judgment  on  the  appeal  of  the  defendants  in  this  action  from  a 
judgment  of  Mr.  Justice  Sargant.  The  plaintififs  brought  the 
action  for  an  injunction  to  restrain  an  alleged  infringement  of 
Letters  Patent  No.  17,433,  of  1901,  granted  to  Mr.  Hubert  Cecil 
Booth  for  improvements  relating  to  an  appliance  for  the  extraction 
of  dust  from  carpets  and  other  materials. 

The  Master  of  the  Rolls  was  of  opinion  that  though  the 
patent  could  be  supported  on  the  construction  put  upon  it  by  the 
House  of  Lords  limiting  the  specification  by  that  construction,  the 
defendants  had  not  infringed. 

Lord  Justice  Phillimore,  however,  was  of  opinion  that  the 
judgment  of  Mr.  Justice  Sargant  was  right,  and  the  defendants  had 
infringed  the  patent. 

By  a  majority  of  the  Court  the  appeal  was  allowed,  and  judgment 
entered  for  the  defendants  with  costs. 


HUTCHINS  r.  L.C.C. 


In  the  King's  Bench  Division  on  Thursday.  December  4th,  Mr. 
Justice  Ridley,  with  a  common  jury,  heard  an  action  against  the 
London  County  Council,  as  owners  of  the  electric  tramway  system, 
in  which  was  involved  a  novel  claim  for  compensation. 

On  March  4th  last  Henry  Hutchins,  an  engineer  s  fitter,  at 
12.30  (midnight)  hailed  a  tramcar  near  the  Angel  at  Islington,  and 
as  it  failed  to  stop  he  ran  after  it  to  the  next  stopping  place  in 
the  City  Road,  and  was  out  of  breath  when  he  reached  it.  He 
alleged  that  directly  he  was  seated  the  conductor  came  to  him  an  1 
demanded  his  fare.  He  protested  that  he  first  desired  to  recover 
his  breath,  upon  which  the  conductor  took  him  by  the  coat- 
collar  and  flung  him  from  the  car  injuring  his  knee,  for  which 
injury  he  claimed  compensation.  He  had  not  been  able  to  trace  the 
conductor. 

Mb.  Cecil  Walsh,  K.C,  appearing  for  the  defendants,  offered 
to  bring  22  conductors  into  court,  11  who  might  have  been  on  the 
route  that  night,  and  11  who  undoubtedly  were  not  there,  in  order 
to  give  the  plaintifif  a  wide  field  for  identification. 

The  22  conductors  were  accordingly  paraded,  wearing  their  hats, 
before  the  plaintifi',  but  he  was  unable  to  identify  the  man  by 
whom  he  said  he  had  been  assaulted.  He  stated  that  he  had  his 
ideas,  but  would  not  like  to  swear  as  the  men  were  so  much 
alike. 

His  Lordship  said  that  if  a  conductor  had  flung  the  plaintiff 
out  of  the  car,  as  he  said,  the  man  had  exceeded  his  duty,  and  the 
defendants  could  not,  therefore,  be  held  responsible  for  the  act. 


AccordiDtr  to  the  CoDn>;tl  e  Tramway  Rq1<«,  if  •  mAn  r«f aaw  to 
pay  hJK  fare,  the  conductor  ha«  only  the  power  to  t»iu  hi*  iiabm 
and  addreM.  He  held  that  there  wm  no  cace  to  iro  to  the  jory. 
He  believed  that  the  man  bad  mt^  with  a  ■erioiu  accideot,  bat  ■• 
the  conductor  had  acted  oateide  the  Kope  of  bii  employoMot,  tiM 
Council  was  not  rei^; 
Judgment  was  th' :  .ttcred  for  the  defen'lanta. 


Dublin  Coustv  Council  r.  Po«TMA»TEB-GEXEaAL. 

In  the  Nisi  Prius  Court,  on  the  Itt  inat.,  before  Mr.  JtmMm  Dodd.  the 
hearing  of  this  action  waa  reeumfd.  Accordinip  to  tho  Frtewutm'i 
Journal,  the  plaintitfd  claim  a  declaration  from  the  Coart  that  the 
Postmaster-General  is  bound  to  carry  out  the  acrreement  entered  into 
by  the  National  Telephone  Co.  to  rapply  telephone  commonication 
and  apparatus  to  the  offices  of  the  Secretary  of  the  (^xiuocil,  th« 
County  Surveyor,  and  the  nolicitor  to  the  Council.  The  CooneD'a 
contention  ir  that  the  Postmaster-General  in  takisff  ow  the 
busineps  of  the  Telephone  Co.  also  took  over  ita  agreemeDti  with, 
and  liabilities  to,  the  plaintiffs.  This  the  Poeta;aater-G«nenl 
denies.  In  the  statement  of  claim  it  waa  set  oat  that  the  oon- 
pany  agreed  to  pay  the  Council  Is.  for  each  pole  erected  or  to  be 
erected  in  the  County  Dublin,  and  also  to  pay  an  annual  rent  of 
Is.  for  each  way  leave  granted  by  the  plaintiff-  between  December. 
1903,  and  December,  1911.  It  was  also  sec  oat  that  the  poles 
remained,  and  that  they  were  subject  to  all  the  way  leaves  and 
other  rentals,  and  that  they  were  now  being  oaed  by  the  Poet 
Office. 

The  defence  set  out  three  main  objections  to  the  claims  : — Firat, 
that  the  plaintiffs'  coarse  wa.^  to  proceed  by  petition  of  right ; 
second,  that  the  questions  shonld  be  settled  by  the  Recorder  of 
Dublin  or  some  tribunal  other  than  the  High  Court  ;  and  third, 
that  the  contracts  could  not  for  various  reasons  be  carried  out. 

The  arguments  having  concluded,  judgment  was  reeerved. 


Edwards  r.  Bbixham  Gas  Co. 

In  the  Chancery  Division  on  December  9th  Mr.  Justice  Neville  had 
opened  before  him  this  action,  by  which  the  plaintiff  aooght  an 
injunction  and  other  relief  in  respect  to  an  alleged  nuisance  caused 
to  his  property  by  the  working  of  the  defendants'  electric  light 
plant. 

Mr.  Peterson,  K.C,  and  Mr.  Maugham  were  counsel  for  the 
plaintiff,  and  the  defendants  were  represented  by  Mr.  McCall,  K.C, 
and  Mr.  Palmer. 

In  opening  the  case  Mr.  Peterson  said  that  it  was  brought 
to  restrain  a  nuisance  which  was  caused  by  the  working  of  the 
gas  engines  for  the  defendants"  electric  lighting  undertaking  at 
Brixham.  The  plaintiff  was  a  tailor  carrying  on  businees  at 
50,  Fore  Street,  Brixham.  where  he  resided  Besides  owning 
that  house,  he  had  some  cottages  at  the  rear,  abutting  on 
Gas  Lane  and  Angel  Lane,  one  of  which  was  connected  with  his 
Fore  Street  premises  by  a  bridge,  and  was  used  as  a  store  room  or 
workroom.  Fore  Street,  counsel  understood,  was  the  chief  street 
in  Brixham.  It  was  in  Commercial  Street,  with  shops  on  each 
side.  The  tenants  of  three  of  the  plaintiffs  cottages  had  left 
owing  to  the  nuisance  that  was  caused  by  the  defendants  works, 
the  vibration  being  such  that  it  was  impossible  for  them  to  remain. 
Under  the  Electric  Lighting  Act  of  19ut;,  the  defendants 
were  authorised  to  extend  their  works,  and  to  supply 
both  gas  and  electricity.  Taking  advantage  of  that 
authorisation,  they  had  greatly  extended  their  works, 
and  the  electric  lighting  engines  had  been  placed  immediately 
opposite  one  of  the  plaintiff's  cottages.  The  result  of  the  vibration 
had  been  that  the  plaintiff's  wife  had  suffered  from  headaches  and 
nervous  excitability  verging  on  to  a  nervous  breakdown,  the 
plaintiff's  son  Douglas,  aged  sev.n,  had  had  his  recovery  from  an 
illness  retarded,  cracks  had  appeared  in  the  chimneys  ani  ceiling 
of  the  plaintiff's  house,  plaster  was  continually  falling  down,  and 
the  hinges  of  the  front  doors  of  the  cottages  had  been  broken  off. 

His  Lordship  asked  when  this  state  of  things  first  started. 

Counsel  said  that  it  had  been  going  on  from  Deceml>er,  1911, 
when  the  plant  for  this  electric  supply  was  increased.  The 
defendants  denied  the  nuisance,  and  said  that  theee  works  were 
of  the  very  best  design  and  were  worked  with  skill  and  care.  He, 
however,  should  call  evidence  to  show  that  the  nuisance  was  such 
that  the  tenants  had  found  it  impossible  to  reu.ain  in  the  cottages. 

Evidence  was  given  as  to  the  effect  of  the  vibration,  and  the 
hearing  was  adjourned. 


AiKER  r.  ST.  Helens  Corporation. 

At  Liverpool  County  Court,  on  the  Sth  inst.,  before  Judge  Thomas, 
an  action  was  brou^'ht  by  Wm.  Alker,  farmer,  Haydock.  against 
the  St.  Helens  Corporation,  to  recover  damages  for  the  loss  of  two 
horses,  alleged  by  plaintiff  to  have  been  killed  by  a  "live  "  tramway 
wire  belonging  to  the  defendant  CorjKiration.  It  was  stated  by 
counsel,  and  given  in  evidence,  that,  followiDjr  upon  stormy  weather, 
a  telephone  wire  in  the  neighbourhood  of  Haydock  House  Farm, 
St.  Helens,  farmed  by  plaintiff,  on  May  i'th  last  came  into  contact 
with  an  electric  tramway  wire  in  connection  with  defendants' 
tramway  system,  and  becoming  thereby  charired  with  electricity, 
fell  upon  and  killed  two  of  the  plaintiff's  horses.  He  claimed  for 
the  loss  of  the  animals,  damage  to  harness  alleged  to  have  been 
caused  by  the  electric  wire,  and  the  cost  of  the  hire  of  two  horses 
pending  the  purchase  of  two  others. 

Mr.  Kennedy,  for  the  Corporation,  submitted,  and  called 
evidence  to  the  effect,  that  the  contact  between  the  telephone  wire 
and  the  electric  tramway  wire  did  not  take  place  at  the  point 


962 


THE    ELECTRICAL    REVIEW.  [Voi.73.   No.  i,88i,  decembeti  12, 1913. 


where  the  plaintiff  allegfed,  and  that  defendants  had  been  in  no  way 
neglifrent :' also  that  the  gruard  of  the  tramway  wire  was  kept  in 
good  rppair  and  repularly  inspected. 

His  HoNOi'K.  in  the  result,  said  he  had  come  to  the  conclusion 
that  contact  did  take  place  between  the  telephone  wire  and  the 
feeder  wire  of  the  tramway  system  between  the  posts  mentioned, 
and  he  ?ave  judgment  for  plaintiff  for  £81,  and  costs. 


Gbant  Finance  Co.,  Ltd.,  r.  Victobia  Falls  and  Transvaal 

Power  Co.,  Ltd. 

On  Tuesday  Mr.  Justice  Tickford  gave  his  reserved  juderment  in 
this  action,  to  which  we  referred  briefly  in  our  issue  of  November 
28th.  The  result  was  that  the  defendants  substantially  suc- 
ceeded in  the  action,  his  Lordship's  decision  being  in  their  favour 
except  as  to  the  commission  upon  the  continuous  or  discontinuous 
supply  under  Clause  11. 


OUR  LEGAL  QUERY  COLUMN. 

[QvcutioHS  addressed  to  thiii  colvnm    xhould  he  v  r'ltten  on  one  side 

of  the  paper  onhj] 


"  Erg"  writes  :— "  Sac.  15  of  the  1909  Electric  Lighting  Act  pro- 
vides for  a  minimum  annual  sum  to  be  paid  by  the  consumer  to 
the  authority  for  a  stand-by  supply.  In  the  event  of  the  consumer 
deciding  to  take  his  lighting  and  power  supply  from  the  authority, 
and  to  put  down  a  gas-driven  generator  for  plating,  arc  lamp,  or 
furnace  work,  would  the  authority  be  entitled  to  raise  its 
charges  for  lighting  and  power  above  those  current  in  the  district 
or  alternatively  to  make  a  Sxed  annual  charge  (under  this  section) 
based  on  the  capacity  of  the  gas-driven  generator,  for  which  no 
s  and -by  supply  is  connected  ? 

*,.*  Sec.  15  of  the  Act  in  question  provides  that  "Not- 
withstanding anything  in  the  Electric  Lighting  Act  or  in  any  Act 
of  Parliament  or  provisional  order  authorising  an  undertaking,  a 
person  shall  not  be  entitled  to  demand  or  to  continue  to  receive 
from  undertakers  authorised  to  supply  electricity  for  any  premifes 
having  a  separate  supply,  unless  he  has  agreed  with  the  under- 
takers to  pay  them  such  minimum  annual  sum  as  will  give  them 
a  reasonable  return  on  the  capital  expenditure,  and  will  cover  other 
standing  charges  incurred  by  them  in  order  to  meet  the  possible 
maximum  demand  for  those  premises  ;  the  sum  to  be  paid  shall  be 
determined  in  default  of  agreement  by  arbitration."  It  is  con- 
ceived that  the  real  meaning  of  this  clause  is  that  the  under- 
takers are  only  entitled  to  insist  upon  payment  in  respect  of  a 
stand-by  when  the  current  used  from  the  mains  is  to  perform 
the  work  of  the  stand-by  plant.  Upon  the  facts  stated  it  does  not 
appear  that  the  plating,  arc  lamp,  and  furnace  work  are  ever  to  be 
done  by  current  supplied  from  the  mains. 

It  would,  of  course,  be  possible  to  argue  that  the  words  "possible 
supply  "  which  appear  in  the  section  include  every  source  of  elec- 
tricity on  the  premises.  Thus  the  undertakers  may  contend  that 
some  day  the  gas-driven  generator  will  break  down  and  that  the 
consumer  will  then  be  compelled  to  fall  back  on  the  mains.  If 
the  definition  of  "  separate  supply  "  is  the  same  as  it  is  in  the  London 
Electric  Supply  Act,  190s  (8  Edw.  VII,  Ch.  clxvii),  this  would 
certainly  be  correct,  as  "  separate  supply  "  is  there  defined  as 
"  either  electrical  energy  produced  on  such  premises  or  a  supply 
from  any  other  source"  ;  and  'Erg's"  works  may  be  within  the 
district  of  one  of  the  companies  scheduled  to  that  Act,  which 
includes  the  Charing  Cross,  Wsst  End  and  City  Co.  If  "  Erg" 
disputes  the  charge  he  is  entitled  to  have  the  question  settled  by 
arbitration. 


BUSINESS    NOTES. 


Private   Arrana'ements.  —  Jackjian    &    Marciiakt, 

electrical  engineers,  81,  Sandgate  Rosd,  Folkestone. — The  creditors 
interested  herein  were  called  together  last  week,  when  a  statement 
of  affairs  was  presented  showing  the  position  as  at  December  1st 
last,  which  had  been  prepared  by  Mr.  H.  H.  Barton,  I. A.,  69, 
Sandgate  Road,  Folkestone.  The  statement  discloBed  ranking 
liabilities  of  £1,875,  of  which  £1281  was  due  to  trade  creditors 
and  £490  to  cash  creditors,  while  the  bank  was  also  set  down  for 
£104.  The  assets  were  estimated  to  realise  £6.30,  from  which  had 
to  be  deducted  £108  for  preferential  claims,  leavirg  net  assets  of 
£522,  or  a  deficiency  of  £1,353.  The  business  was  acquired  by 
the  debtors  in  May,  1906,  the  purchase  price  being  £100.  The 
debtors  had  a  small  capital  of  their  own,  and  in  order  to  enable 
them  to  complete  the  purchase  price  they  borrowed  £390,  which  was 
still  owing.  They  had  since  borrowed  a  further  £100,  which  made 
the  £490  shown  on  the  statement  owing  to  cssh  creditors.  The 
greater  part  of  the  borrowed  money  was  obtained  from  the 
respective  wives  of  the  debtors,  and  it  was  intimated  that  they  would 
defer  their  claims  if  a  composition  was  accepted  by  the  creditors. 
The  present  deficiency  was  attributed  to  losses  by  bad  debts  and  in 
trading  prior  to  1911,  together  with  the  depreciation  written  off 
the  assotB  and  the  arawings.  In  1911  the  business  was  carried  on 
at  »  net  profit   of   £320,  while  th«   drawingi   were   £360,     The 


foUowiner  year  the  net  profit  rose  to  £470,  while  the  drawings 
were  £390.  During  the  past  12  months  the  trading  resulted  in  a 
net  profit  of  £380,  the  drawings  being  £350.  In  answer  to 
questions,  it  was  stated  that  the  debtors  had  recently  been  prefsed 
by  creditors.  In  order  to  protect  the  assets  from  a  suing  creditor 
a  deed  of  assignment  had  already  been  executed.  On  behalf  of  the 
debtors  an  offer  was  made  of  a  cash  composition  of  5a.  in  the  £. 
An  increased  composition  was  pressed  for,  ^nd  the  offer  was 
amended  to  one  of  6s.  Sd.  in  the  £,  payable  in  cash.  That  offer  t 
was  (decided  to  accept,  and  it  was  also  resolved  that  the  dted 
already  executed  should  be  confirmed.  The  following  are  creditors  : — 

Durnier  &  Co jE46 

New  Ever-Beady  Co..  Ltd.        . .  67 

Pilbington  Tile  and  Pottery  Co.  85 

Sonter&Co 33 

fniith  &Co 20 

Veritvs,  Lfd.            52 

Wandsworth  Manufaoturing  Co.  25 

Falk,  Btadelmann  &  Co.,  Ltd.  . .  56 

Ru8kin  Po'ttery  Co 38 

Bels^ium. — A  new  company  has  lately  been  formed  at 
Anderlecht  (45,  Rue  Limnander),  with  a  capital  of  £4,000  and  the 
title  La  Compagnie  des  Comtteurs  Aron. 

recently 
the    fol- 


Pope  &  Co.,  Ltd.     . . 

. .  £166 

Electrical  Co.,  Ltd. 

..     101 

Henley's  Co 

..       82 

Chapman  &  Co 

..       21 

Clark,  Hurit*  Co 

..       34 

Camburn,  Folkestone 

..       42 

Coipeck.  Folkestone 

..       23 

Evered  &  Co.,  Ltd. 

..       20 

Emanuel  &  Son 

..       56 

Ellis,  Simpson  &  Co. 

..      32 

Stoker   Cod  tracts, — Among   electrical   orders 


booked  by  The   Underfeed    Stoker  CO.,   Ltd.,  are 
lowing  : — 

Brisbane  TfBiiis  — Two  Class  "  E  "  stokers. 

Met.  Borough  of  Stepney,— Eight   travalllDg   grate  stokers,    air   heaters, 

chimneys,  &c. 
Hansphin  Electric  Railway.— Eight  Class  "  E  ''  stokers. 
Norwich  Blpotric  Tramways. — Two  Class  "  E  "  stokers. 
Foikestone  Electric  Supply  Co.— Two  Class  "  E  "  stokers. 

Catalojrnes  and  Lists.— Messes.  H.  A.  Jackson  &  Co., 

Caxton  Works,  Salford. — 12-page  pamphlet,  containing  excellent 
art-printed  illustrations,  and  stating  prices,  of  a  number  of  designs 
of  luminous  radiators  in  hand-beaten  art  metal.  A  second  pamphlet 
of  36  pages  contains  equally  good  pictures  of  electric  light  fittings 
of  fine  designs,  these  including  Corona  fittings,  ceiling  plaqaes, 
centre  fittings,  electroliers,  pendants,  dressing-table  fittings, 
lanterns,  &c.,  in  brass  and  in  oxidised,  antique  or  polished  copper. 
Prices  are  clearly  set  out. 

The  Electrical  and  Engineering  Supplies  Co.,  Harold 
Wood,  Essex. — Illustrated  and  priced  leaflet  of  decorative  outfits 
for  Christmas-tree  and  shop-window  decoration  and  illumination. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Woolwich.— Catalogue 
No.  654  (96  pages),  containing  detailed  descriptive  matter,  with 
numerous  illustrations,  curves  and  clearly  tabulated  price  informa- 
tion relating  to  the  firm's  recording  instruments.  The  list  is  in 
three  sections,  as  follow  : — (1)  Ink  recording  instruments,  with  roll 
chart  of  2f  in.  (70  mm.),  useful  width  ;  (2)  ditto,  with  chart  of 
44  in.  (120  mm.),  useful  width,  time  recorders;  (3)  quick-acting 
recorders,  spark  recorder  and  oscillograph,  dimension  sketches,  and 
general  index. 

The  Electric  Battery  Co.,  62,  Eagle  Street,  High  Holborn, 
London,  W.C. — New  eight-page  list  containing  a  description  with 
illustrations  and  prices  of  the  '  E.B.C."  dynamo  car-lighting 
system  (S.  L.  Price's  patent). 

Messrs.  Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh. — We  have 
been  favoured  by  this  firm  with  a  copy  of  their  desk  companion  for 
next  year.  As  before,  it  takes  the  form  of  a  blotting  pad  with  a 
reference  book  at  the  right-hand  side,  a  calendar  for  the  whole 
year  in  monthly  tiiuares  being  arranged  along  the  top  of  the  entire 
production.  Users  of  previous  editions  will,  in  the  present  instance, 
find  that  the  squared  paper  has  this  time  given  place  to  a  diary 
arranged  with  three  days  tc  a  page.  As  before,  there  are  abridged 
specifications  and  approximate  price  lists  of  the  firm's  manu- 
factures, together  with  a  number  of  half-tone  illustrations  of  the 
works  and  of  the  different  types  of  plant  made  therein.  Calendars 
for  both  1914  and  1915  are  also  given.  Nothing  more  need  be 
added  to  show  the  useful  nature  of  this  desk  companion. 

The  Electrical  Co.,  122  and  124,  Charing  Cross  Road,  W.C. — 
Twelve-paee  price  list  of  novelties  in  electric  signs  and  illumina- 
tions for  Christmas.  Kaleidoscopic  novelties  for  shop  windows, 
flexible  illumination  chain  for  indoor  and  Christmas  tree 
use,  as  well  as  a  number  of  lamps,  ^:e.,  are  listed.  Also  net 
price  lists  of  rubber  cables,  flexible  cords  and  bell  wire,  and  steel 
conduits  and  fittings. 

The  Wagneb  Electric  Manufacturing  Co ,  15.  Clifford's 
Inn,  Tsmple  Bar,  London,  EC. — Illustrated  and  priced  leaflet 
describing  the  Wagner  starter-generator  for  starting  motor-car 
fngines  from  the  driver's  seat,  and  for  electrically  lighting  the 
car. 

The  Westinghot'se  Cooper  Hewitt  Co.,  Ltd  ,  80,  York 
Road,  King's  Cross,  London,  N. — List  No.  G7  deecribes  Cooper 
Hewitt  lamps  for  the  textile  trade.  A  separate  pocket  booklet  of 
20  pages  gives  a  lengthy  list  of  shops,  works,  offices  and  other 
premises,  ifcc,  where  these  lamps  have  been  applied,  together 
with  extracts  from  testimonials. 

Messrs.  Herbert  Mokris,  Ltd..  Empress  Works, Loughborough. 
— Bound  catalogue,  No.  50,  of  close  upon  500  pages  entitled 
"  Modern  Lifting."  The  front  cover  bears  a  coloured  picture  of 
oue  of  their  50-ton,  seven-motor  electric  cranes  at  work.  The  book 
abounds  in  illustrations,  together  with  brief  notes  and  lists  of 
users,  of  harbour  cranes,  electric  and  hand  overhead  travelling 
cranes,  electric  travelling  crabs,  crane  motors,  winches,  portable 
electric  haulage  gears,  jib  cranes,  conveyors,  electric  runways, 
pulley  blocks,  and  so  forth. 

A  series  of  interesting  posters  have  been  issued  by  the  Under- 
ground Electric  Railway  Co.  for  the  month  of  Decembar  wbiob 
oonoentrate  attention  on  the  CbriatrnM  festlTltiei. 
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Messrs.  \V.  T.  IIknlkv'h  Tklk(;uai'H  Works  Co.,  Ltia,  Bloni' 
field  St-eet,  London  Wall,  London,  E.G.— New  24-paee  two-colonr 
brochnre  dealin^^  with  the  Henley  wiring  ayBtem.  It  is  arran^fed 
more  particularly  for  the  non-technical  man,  and  to  aHHlHt  con- 
tractors in  Becurinfi:  customers.  It  contains  a  very  larpe  number 
of  interestinjf  pictures  of  premises  which  have  been  fitted  out  on 
the  system.  In  these  illustrations  practically  every  type  of 
property  is  represented,  from  Mefisrs.  Brunn^r,  Mond  s  workmen's 
dwellinsrs  and  the  small  colliery  inns  of  the  Newcastle  Brewery  Co. 
to  fine  buildintrs,  such  as  cathedrals  and  churches,  at  home  and 
abroad  ;  St.  Wilfrid's  Collegre,  Oakamoor  ;  Crai(rdunn  Castle,  Cnlly- 
backy  ;  the  Dormy  Iloufle  Club,  Brancaster  ;  the  Royal  Hotel, 
Whitby  ;  and  Halsway  Manor,  .N'orth  Devon.  Since  this  booklet 
was  completed,  it  has  been  decided  to  install  the  Henley  nvstem  in 
the  workmen's  model  dwellings  now  beiner  built  on  the  Duchy  of 
Cornwall  Estate,  and  the  work  is  now  in  progress. 

The  Edison  &  Swan  United  Electric  Light  Co.,  Ltd., 
Ponder's  End. — Folder  announcing  reduced  prices  of  "Royal 
Ediswan  "  drawn-wire  lamps. 

Norway. — The  A/S  Elektrokemisk-Indu.stri  at  Chris- 
tiania,  which  company  was  formed  in  1901  for  the  purpose  of  pro- 
moting electro-chemical,  metallurgical  and  mining  enterprises  in 
Norway,  at  a  recent  general  meeting  decided  to  increase  its  capital 
by  £111,100  to  £H33,;{00.  Originally  the  capital  was  £111,100, 
but  it  has  already  been  increased  by  a  similar  amount.  During 
its  short  existence  the  company  has  developed  great  activity,  and 
already  many  large  electrical  concerns  have  been  formed  as  the 
result  of  its  operations. 

Dinner. — The    Western    Electric    Co.'s  inspection 

department  held  their  fifth  annual  dinner  on  Saturday,  December 
6th,  at  the  Royal  Oak  Hotel,  North  Woolwich,  close  upon  80  of  the 
works  inspectors  were  present.  A  suitable  programme  was  after- 
wards rendered.  Mr.  6.  Emes  acted  as  chairman,  Mr.  R.  A.  Miles  as 
vice-chairman,  and  Mr.  Charles  Read  as  M.C.  The  toasts  were  "  The 
King,"  "  The  Company,"  "  The  Chairman."  and  "  The  Vice-Chair- 
man,"  all  of  which  were  suitably  responded  to. 

4  Disclaimer. — Mr.  J.  MacConnell,  director  of  Premier 
Electric  and  Hardware  Co.,  Ltd.,  9-lu,  Cheapside,  Golder's  Green, 
N.W.,  writes  as  follows  : — "  My  attention  has  been  drawn  to  the 
publication  in  various  trade  journals  of  certain  legal  proceedings 
affecting  a  business  entitled  'The  Premier  Electric  and  Hardware 
Co.,'  of  Golder's  Green,  which  may  injuriously  affect  the  Premier 
Electric  and  Hardware  Co.,  Ltd.,  of  which  I  am  a  director. 
This  latter  company  purchased  the  goodwill  and  assets  of  the 
Premier  Electric  and  Hardware  Co.,  which  was  a  private  business 
trading  under  that  title,  but  the  limited  company  has  no  relation- 
ship whatever  with  that  concern  ;  on  the  contrary,  it  is  a  limited 
liability  company  registered  under  the  Companies'  Acts." 

Book  Notices.  —  "The  Colliery  Manager's  Pocket 
Book,  Almanac  and  Diary."  1914.  London  :  Colliery  Guardian 
Co.,  Ltd.     Price  28.  net. 

"Rays  of  Positive  Electricity  and  their  Application  to  Chemical 
Analyses."     By  Sir  J.  J.  Thomson.     Price  5s.  net. 

"  Photo  Electricity."  By  H.  Stanley  Allen.  Price  7s.  6d.  net. 
1913.     London  :  Longmans,  Green  &  Co. 

"Electrcal  Engineering."  By  Clarence  V.  Christie.  1913. 
London  :  Hill  Publishing  Co.     Price  17b.  net. 

"  Science  Abstracts."  Vol.  16,  Part  II.  Sections  A  and  B. 
November  27th,  1913.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price 
Is.  6d.  net  each. 

'''Journal  of  the  Western  Society  of  Engineers."  Vol.  XVIII, 
No.  8,  October,  1913.     Chicago  :  The  Society.    Price  5Q  cents. 

"  Journal  of  the  American  Institute  of  Architects."  Vol.  1,  No.  2. 
November,  1913.     Washington  :  The  Institute.     Price  20  cents. 

"7/«//rfm  of  the  Association  des  ,  Ingenieurs  Electriciens." 
Vol.  XIII,  No.  10.  October,  1913.  Liege:  The  Association. 
Price  5  fr. 

Brazilian    Patents. — Messrs.    Leclerc    &    Co.,   of 

Rio  de  Janeiro,  send  us  a  translation  of  an  ordinance  of  the  Minister 
of  Agriculture,  Industry  and  Commerce,  published  in  the  D'uirio 
Official  of  October  23rd,  1913,  viz. : — "  By  order  of  His  Excellency 
the  Minister,  be  it  known  that,  within  six  months,  reckoned  from 
this  date,  it  is  exacted  that  documents,  proving  the  working  of  the 
inventions  from  18ii8  to  1911,  be  filed  at  this  General  Direction, 
in  order  to  be  recorded  at  the  respective  records,  failure  to  this 
formality  patents  will  be  declared  void  in  pursuance  of  Article  5, 
Sec.  2,  Nos.  1  and  2  of  the  Law  N  3,129  of  October  14th,  1882,  in 
combination  with  Article  59  of  the  Regulation  approved  by 
Decree  N.  8,820  of  December  30th,  of  said  year."  By  what  is 
above  stated,  say  Messrs.  Leclerc,  it  is  understood  that  Brazilian 
patents  not  worked  in  accordance  with  the  law  and  regulation, 
will  be  declared  void  if  the  above  requirements  are  not  fulfilled. 

Dissolutions  and  Liquidations.— Magneto  Exchange 

AND  Repairing  Co.,  magneto  repairers,  15,  Broad  Street,  Blooms- 
bury,  London,  W.C. — Messrs.  C.  Godfree\-  0  Bartschi  have  dissolved 
partnership.     Debts  will  be  attended  to  by  Mr.  Godfree. 

Prested  Miners'  Gas-Indicating  Electric  Lamp  Co.,  Ltd., 
lOlA,  Elthome  Road,  London,  N.  First  meetings  of  creditora 
and  coutributories,  December  16th,  at  33,  Carey  Street,  W.C, 
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Bankruptcy  Frmecdinfii. — /ou>  SAMiiii.  ; 

electrician,  -j.'.),  Frodeham  Street,  M&rfieet.  Kineirton-u 
The  public  examination  of  thtK  debtor  wm  held  at  tl. 
Hall,  lawt  Monday,  when  the  statement  of  affaini  *\ 
amounting  to  £9.)  and  aaseta  estimated  to  produo 
deficiency  of  £81.  The  failure  waa  attributed  to  the  iaw 
of  an  action  brought  by  him  for  damacren  for  penonal  in)i 
anstainwl  by  him  in  an  accident,  which  action  proved  nnanooMa- 
ful.  Debtor  stated  that  he  wa«  a  Jonmeymaa  electrician,  eaminir 
378.  a  week.     The  examination  wa«  cloaed. 

VV.  H.  Davih  (lately  trading  **  the  General  I acaodesoent 
Fittings  Co  ),  d<»aler  in  gas  and  electric  light  acceesorie*,  7.'.,  Bi&lph 
Road,  Saltley,  Birmingham.— The  pnblic  examination  of  the  above 
debtor  was  held  last  week  at  I'.Lrmingham.  The  caw  was  declared 
closed. 

Trade  Announcements. — We  nnderstaml  that  MK«fiiw. 

Williams  .^  Bach,  of  9.  Hanover  Street.  London,  W..  have 
acquired  the  services  of  Mr.  William  E.  Gallier,  and  he  has  re- 
signed his  position   tfith  Messrs.    Jackson   .v    Boyce,  of   Bemers 

Street. 

The  business  of  the  United  Lamp  Co.  was,  on  November  .vth, 
transferred  to  the  I.mi'EKIAl  United  Lamp  Co.,  Ltd.  of  Caxton 
House,  Westminster,  S.W. 

Mr.  R.  C.  Baines,  who  has  held  several  important  poHiti  ■•, -  .i 
India,  amongst  others  that  of  electrical  engineer  to  the  Ea*-t  I  '::i 
Railway,  and  latterly  with  the  General  Ele<jtric  Co.,  of  1 
has  joined  Messrs.  Lester  B.  Betts  ^v  Co.,  Ltd.,  of  9,  Londoi. 
E.C.,  as  a  director.  Messrs.  Lester  B.  Betts  a;  Co.,  Ltd.,  represent, 
amongst  others,  a  large  number  of  electrical  manufactnrem  for 
export. 

Messrs.  Krupka  a:  Jacoby,  Ltd.,  announce  that  they  have 
appointed  Messrs.  Andrews  A:  Co.,  of  198a,  St.  Vincent  >treet, 
Glasgow,  as  their  agents  in  Scotland. 

Showroom  premises  and  offices  have  been  opened  at  11.  <.^aeen 
Street,  Exeter,  by  Messrs.  Brooking  A:  C<j.,  electrical  engineers, 
which  firm  has  been  joined  by  Mr.  W.  Bird,  of  Dawlish. 

Electric  Signs. — The  Sun  Electrical  Co.,  Ltd.,  of 

Charing  Cross  Road,  W.C,  have  sent  us  a  night  view  showing  a 
Sun  electric  sign  which  has  recently  been  erected  on  the  Elephant 
and  Castle  Hotel.  This  is  one  of  two  recently  erected  for  Sandow's 
Cocoa  Co..  the  other  being  fixed  on  the  top  of  the  dome  of  the 
Angel  at  Islington.  It  goes  without  saying  that  both  signs  are 
excellent  advertisements  for  this  particular  cocoa,  and  it  ia 
interesting  to  note  that,  though  so  far  apart,  either  sign  is  visible 
fromithe  other.  Each  of  the  signs  contains  just  over  3^0  lamps, 
and  the  letters  are  2  ft.  9  in.  high. 

Christmas  Publicity. — The  Electric  Supply  Publicity 

Committee,  of  20a,  Tudor  Street,  London,  E.G.,  have  issued 
a  booklet  of  16  pages,  containing  some  notes  on,  and  small 
illustrations  of,  electrical  apparatus  suitable  for  Christmas 
presents.  The  pamphlet  has  been  issued  for  the  use  of  the  supply 
companies  and  local  authorities. 

For  Sale. — York  Corporation  has  for  sale  fonr  7r».K\v. 

compound  Willans-Crompton  sets,  and  three  27-H.i'.  electric 
capstans,  A:c.  By  tender,  the  whole  business  of  Messrs.  Warren, 
Beattie  i:  Co.,  Ltd.,  Electrical  Engineering  Works  and  Stores, 
Middlesbrough.  Particulars  are  given  in  our  advertisement  pagee 
to-day. 


LIGHTING  and  POWER  NOTES. 


Abercarn. — The  B 

order. 


of  T.  has  revoked  «he  1906  E.L. 


Accrinirton. — It  was  announced  at  the  T.C.  meeting 
last  week  that  if  Great  Harwood  decided  to  take  electricity  from 
Accrington,  as  far  us  could  be  seen,  it  would  not  add  to  the  plant 
required,  as  the  demand  would  come  on  at  half-pa»t  five,  and  could 
then  be  satisfied  very  cjisily, 

Arder  (Co.  Loutb).— E.L.  Schkme.— A  special  meeting 
of  the  Town  Commissioners  has  been  summoned  to  consider  a  pro- 
posal made  by  Messrs.  Cooke  &  Byrne  that  in  the  event  of  the 
Commissioners  obtaining  sanction  for  the  electric  lighting  of  the 
town,  the  firm  will  be  prepared  to  find  the  capital  for  carrying  out 
the  scheme.        . 

Aricentina. — At  a  public  meeting  of  the  inhabitants  of 
Tres  Arroyos  a  co-operative  association  was  formed  for  the  installa- 
tion of  electric  lirrht  in  that  town. 

The  Cordoba  Government  has  granted  a  concession  to  Sr.  D. 
Baravalle  to  establish  an  electric  light  ^^tation  in  Laa  Varillas 
department  of  San  Justo. — Rec'xcvo  of  the  Hirer  Plate. 
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Australia. — The  Treasurer  of  the  South  Australian 
Government  recently  announced  that  a  Royal  Commission  to 
inquire  into  the  g&i*  and  electric  supply  sprvices  would  be  appointed 
at  the  end  of  the  present  session  of  Parliament. 

The  Newcastle  (NS.W.)  Municipal  Council  has  obtained  a  loan 
of  *5,o0O  for  the  purpose  of  extending:  the  electric  li^htinfj 
scheme. 

The  Perth  (W.A.)  Mudpi.e. — A.  late  issue  of  th.&  Com monwpdlfh 
EnghiPer  discloses  a  stranere  position  of  alTairs  in  connection  with 
the  Perth  electricity  supply,  which,  to  put  it  mildly,  reflects  little 
credit  on  the  municipal  and  other  authorities  concerned.  It  will 
be  remembered  that  the  city  boug^ht  out  the  Gas  and  Electric  Co 
some  time  ag'o  ;  before  its  new  owners  took  possession,  the  State 
Government  decided  to  resume  certain  land  on  which  stood  the 
electricity  works,  and  consequently  the  city  called  in  its  expert. 
Mr.  Edraiston,  who  advised  the  buildirp  of  a  new  a.c.  station,  and 
abandonment  of  the  existing  d.c.  distribution  system.  The  Council 
was  divided  on  the  proposal,  and  subsequently  a  report  was  obtained 
from  Mr.'Broadbent,  the  company's  engineer,  which  emphatically 
opposed  the  supersession  of  the  d  c.  distribution,  while  apreeinp  to 
the  necessity  of  a  new  power  station.  This  idea  found  favour, 
but  in  order  to  decide  the  matter,  Mr.  Forbes  Mackay  was  called  in, 
and  he  pronounced  in  favour  of  the  first  proposal. 

In  the  meantime  the  city  was  neerotiatinp  for  the  purchase  of 
the  Perth  tramways,  but  a  favourable  oifer  was,  due  to  the 
indecision  of  the  Council,  allowed  to  pass,  and  as  there  seemed  no 
prospect  of  finality,  the  State  Government  stepped  in  and 
purchased  the  concern  at  a  much  higher  price.  In  planning 
improvements  to  the  system,  the  Government  came  to  the  con- 
clusion that  as  a  new  tramway  power  house  would  be  required, 
this  might  also  serve  for  the  city  supply. 

Other  matters  had  arisen  also  in  connection  with  thn  appoint- 
ment of  city  engineer,  which  had  been  given  to  Mr.  Broadbent, 
and  an  appeal  to  Mr.  Forbes  Mackay  resulted  in  that  gentlemen 
recommending  that  the  matter  be  placed  in  the  hands  of  Messrs. 
Merz  &  MeLellan. 

In  meantime  nothing  definite  appears  to  have  been  done,  but 
the  services  of  three  more  local  experts  were  obtained  to  report 
jointly  on  the  position  and  apparently  favoured  the  original 
Edmiston  proposals. 

At  this  time  the  Government,  after  conferring  with  Mr.  Merz, 
decided  to  undertake  the  whole  electric  supply  to  Perth  and 
suburbs  from  its  power  station,  ofifering  a  supply  to  the  city  at 
fd.  per  unit,  and  leaving  the  city  to  distribute  the  energy. 

An  agreement  appeared  to  have  been  reached,  but  legal  diflBcul- 
ties  occurred  relating  to  the  right  of  the  city  to  supply  in  the 
suburbs,  which  delayed  matters  another  five  months.  Now  the 
suburbs  claim  the  privilege  of  dealing  direct  with  the  Government. 
Under  these  conditions  the  city  engineer  considers  that  the  old 
plant  will  suffice  for  its  needs. 

The  net  result,  according  to  our  contemporary,  is  that  the 
city  has  lost  the  electricity  supply,  and  finds  itself  saddled  with  a 
debt  of  nearly  half  a  million,  and,  by  its  stupidity  in  handling  the 
matter,  has  its  source  of  revenue  very  much  curtailed.  A  further 
trouble  is  that  Messrs.  Mertz  &  MeLellan  have  ordered  the  new 
Government  plant  for  a  40-cycle  frequency,  while  that  in  use  at 
the  railwav  workshops,  at  the  Fremantle  Harbour  works  and  at 
the  town  of  Fremantle  is  of  50  cycles.  This  will  result  in  loss  in 
conversion  either  of  energy  or  plant,  and,  moreover,  it  appears  that 
the  Fremantle  Tramway  Board  can  supply  itself  at  a  less  cost  than 
the  new  Government  supply. 

The  Shoalhaven  Scheme. — The  report  of  the  chief  electrical 
engineer  of  Goulburn  on  the  practicability  of  obtaining  power 
from  the  Shoalhaven  River  states  that  a  dam  immediately  below 
Warri  Bridge  appears  the  most  suitable.  Pipes  would  be  led  a 
distance  of  35  chains  to  the  power  station,  giving  a  total  head  of 
1,010  ft.  This  would  supply  10,000  h.p  ,  and  if  necessary  30,000 
H.p.  Including  a  transmission  line  to  the  proposed  State  power 
scheme  at  Kiama,  the  cost  is  estimated  at  £526,000.  The  report 
states  that  the  tin  manufactures  alone  would  justify  the  scheme. 
The  charge  per  unit  is  estimated  at  an  average  of  0'43d. 

Batley. — New  Turbine  Plant. — At  the  last  meeting 

of  the  T.C.  consideration  was  given  to  a  recommendation  of  the 
Electricity  Committee  that  the  Committee  should  be  authorised  to 
enter  into  a  contract  for  the  installation  of  a  1,200-kw.  Ljungstrom 
turbo-generator  (or  in  the  alternative  a  1,000- KW.  'disc  and 
drum"  turbo-generator)  with  other  plant  and  auxiliaries.  It  was 
explained  by  Mr.  J.  W.  Turner  that  the  additional  plant 
was  required  owing  to  the  increased  demand  for  current. 
The  recommendation  of  the  Committee  was  approved  unani- 
mously 

The  tradesmen  have  decided  to  adopt  a  scheme  of  electrical 
illumination  in  Commercial  Street  for  Christmas. 

The  Yorkshire  Electric  Power  Co.,  which  has  the  right  to  supply 
electricity  for  power  purposes  in  Soothill  Upper,  is  seeking  powers 
to  supply  current  there  for  lighting  also. 

Battle. — Workhouse   Installation. — The  B.   of  G. 

last  week  inaugurated  the  E.L.  installation  at  the  Workhouse.  The 
installation  has  been  carried  out  by  Messrs.  J.  L.  French  &;  Co.,  of 
Bexhill,  at  a  cost  of  £319,  and  replaces  oil  lamps.  There  are 
nearly  140  lights,  and  current  at  50  volts  is  supplied  by  a  dynamo, 
driven  by  an  Aster  engine.  The  storage  battery,  having  a  capacity 
of  300  ampere-hours,  is  bv  the  Chloride  Co.,  Ltd.  Mr.  A.  C. 
Ticehurst,  of  the  Bexhill  EL.  Works,  acted  as  consulting  engineer 
to  the  board. 


Bawtry  (near   Doncaster).— E.L.     Proposal.— The 

P  C.  has  passed  a  resolution  in  favour  of  the  scheme  submitted  by 
Messrs.  Best  &  Pullan  for  supplying  electric  light  to  the  town.  It 
is  intended  to  hold  a  parish  meeting,  and  Messrs.  Best  &  Pullen  are 
to  be  requested  to  attend  and  explain  their  proposals. 

Bitterne. — Proposed  E.L.  Scheme. — The  Southampton 

T.C.  has  offered  to  extend  the  E.L.  mpins  to  the  parish  at  an  esti- 
mated cost  of  £()81.  to  charge  the  P.C.  £2  9s.  6d.  per  lamp  per 
annum  for  public  lighting  with  a  minimum  of  35  lamps,  and  to 
supply  current  for  private  lighting  at  4d.  per  unit. 

Beckenham. — Having  made  arrangements  to  supply 
electricity  to  the  factories  of  Messrs.  Mnirhead  and  the  British 
Radium  Corporation,  at  Elmers  End,  ^he  U.D.C.  has  decided,  with 
a  view  to  other  consumers  being  connected  later  on,  to  lay  high 
and  low-tension  cables  and  erect  sub-stations  at  an  estimated  cost 
of  £1,200. 

Blackrock  (Oo.   DubliD).— The  U.D.C.   has  adopted 

the  report  of  the  Electric  Lighting  Committee  on  the  negotiations 
conducted  by  the  Council  with  regard  to  the  various  lighting 
projects  before  the  Council.  It  was  stated  that  the  Alliance  Gas 
Co.  had  failed  to  obtain  a  prov.  order,  and  had  published  notice  of 
its  intention  to  promote  a  Bill  in  the  next  session  for  powers  to 
supply  electricity  to  Kingstown,  Blackrock  and  Dalky,  and  the 
Committee  recommended  that  in  the  meantime  no  action  should  be 
taken  beyond  getting  the  Council's  electric  lightiog  order  renewed. 

Bradford-on-iYOD. —  Proposed   E.L.    Scheme. — Mr. 

J.  H.  Edwards,  of  Bristol,  who  is  applying  for  a  prov.  order  for 
E.L.  within  the  urban  area,  has  informed  the  R.D.C.  that  it  is 
proposed  to  include  certain  rural  parishes  in  the  area  of  supply, 
and  asking  if  the  Council  has  any  objection  to  the  proposal.  The 
Council  has  requested  full  details  of  the  proposals  for  con- 
sideration. 

Booking    (Essex). — Proposed    E.L.    Scheme. — The 

P.C.  on  December  1st,  discussed  the  EL.  question,  and  had  before 
it  two  schemes,  one  requiring  a  capital  expenditure  of  £2,700, 
and  an  annual  cost  of  £200,  and  the  other  a  capital  outlay  of 
£2,000,  and  a  yearly  cost  of  £175.  It  was  decided  to  invite 
electrical  companies  to  consider  the  possibility  of  electric  lighting 
in  the  parish. 

Brain  tree. — Proposed  E.L.  Scheme.—  With  a  view  to 

carrying  out  an  E.L.  scheme  for  the  town,  the  U.D  C.has  appointed 
a  deputation  to  visit  the  works  of  the  Grays  U.D.C.  and  obtain 
information  of  the  undertaking  there. 

Bridlington. — Public  Lighting. — The  T.C.  has  in- 
structed the  borough  electrical  engineer  to  report  upon  the  cost  of 
laying  cable  for  the  full  length  of  the  Sewerby  sea  defence  road 
and  in  the  streets  on  the  LMnplugh  Estate,  and  also  on  the  cost  of 
erecting  public  lamps  at  those  places. 

Canada. — Electric  cooking  is  finding  much  favour  in 
Victoria,  B.C.,  and  at  the  present  time  some  300  installations  are 
in  operation,  giving  entire  satistaction .  The  B.  C.  Electric  Co. 
gives  a  special  rate  of  5  cents  per  KW.-hour  for  heating  and 
cooking  business,  subject  to  a  monthly  minimum  charge  of  75  cents 
per  connected  kw  ;  with  this  rate  there  has  been  no  complaint,  and 
this  end  of  the  company's  business  is  steadily  increasing,  the  average 
connections  during  the  past  six  months  being  three  ranges  per  week. 
One  installation,  which  has  proved  to  be  of  more  than  ordinary 
advertising  worth,  was  a  complete  electrical  installation  in  one  of 
the  local  schools,  in  the  Household  Science  Department.  Parents 
of  the  girls  have  an  opportunity  to  vitit  the  classes  at  any  time  to 
note  progress  made,  and  the  electrical  equipment  has  invariably 
come  in  for  special  attention.  Ninety-eight  per  cent,  of  the  resi- 
dences in  Victoria  are  connected  to  the  electric  system  ;  10,00t> 
lighting  meters  are  in  use,  with  a  population  of  60,000. — Jovrnal 
of  Electricity,  Power  and  Gtis. 

Our  Ottawa  correspondent  says  the  chances  are  in  favour  of 
the  Toronto  Hydro-electric  Commissioners  purchasing  the  Toronto 
Electric  Light  Co.,  while  the  purchase  of  the  Toronto  Electric 
Railway  is  also  urged. 

It  is  proposed  by  the  Ottawa  municipal  electrical  authorities  to 
reduce  the  present  rate  of  3  cents  per  KW.-hour  for  heating  to 
2  cents;  also,  in  the  case  of  the  "house-area"  rate  (consisting  of 
a  fixed  rate  plus  3  cents  per  KW.-hour  for  current),  a  discount  of  rather 
less  than  50  per  cent,  is  proposed  on  the  metered  supply.  This,  it 
is  considered,  will  greatly  assist  in  developing  electric  cooking  and 
heating.  The  proposed  reduction  will  also  affect  the  rates  of  the 
Ottawa  Electric  Co. 

The  Ottawa  municipal  electricity  department  has  been  notified  by 
the  Ontario  Hydro-Electric  Commission  that  a  reduction  of  its  light 
and  power  rates  by  10  and  15  per  cent,  respectively  is  authorised. 
This  is  practically  an  order  from  the  Commission,  which  the  muni- 
cipal department  is  prepared  to  agree  to.  A  similar  reduction  is 
authorised  for  Toronto  and  London. 

Everyone  of  the  46  municipalities  in  Ontario  using  hydro- 
electric energy,  earned  a  surplus  for  the  last  nine  months.  These 
surpluses  varied  from  56  to  10  per  cent. 

Carlisle. — New  Loans  for  Plant. — The  Electricity 

Committee  has  agreed  to  apply  to  the  L.G.B.  for  sanction  to  borrow 
£23,440  for  extensions  and  the  proTision  of  new  plant  »t  the 
eleotrioity  works. 
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Chesterfield. — L.O.B.  Inquiry. — An  inquiry  was  held 

last  week  into  the  application  of  the  T.C.  for  a  loan  of  £7,000  for 
electricity  purposefl,  £4,000  beinp  for  mains,  £2,500  for  hiffh- 
tenflion  tranaforminp  and  transmiBsion  liiiet",  and  £^00  for  spares. 
There  was  no  opposition. 

Connah'8  Quay,— E.L.  IIki-ort. — The  U.D.C.  has  had 

prepared,  by  Mr.  A.  Lei^h,  a  report  on  the  question  of  electric 
liphtiupr,  and  this  is  beinp  considered  by  a  Special  Committee, 
which  will  report  later  on, 

Coniston. — E.L,  Scheme. — At  a  meeting  of  the  P.C. 

it  was  reported  that  the  proposed  electric  liffhtinp  scheme  for  the 
district  had  been  favourably  considered  by  the  Divisional  Com- 
mittee and  the  R.D.C. 

Contincotal    Kotes. — Norway. — .\t  one  of  the   last 

meetinpfs  of  the  Municipality  of  Hangresumd.  it  was  unanimously 
decided  to  acquire  the  Rodne  Waterfall.  The  Rodnefos  is  situated 
AO  miles  from  the  town,  and  it  is  estimated  that  the  whole  scheme, 
including:  the  erection  of  a  secondary  power  station  and  the  trans- 
missions, will  involve  a  capital  expenditure  of  about  £72,300. 

Austria. — A  generating  station  for  the  supply  of  current  for 
lighting  and  power  purposes  in  connection  with  its  various 
collieries  has  just  been  completed  near  the  Franz  Colliery  by  the 
Kaiser  Ferdinand's  Nord  Railway.  The  plant  comprises  four 
3,000-H.P.  steam  turbines  and  generators. 

Italy. — It  is  reported  from  Rome  that  a  German  company  has 
applied  for  a  concession  to  utilise  the  water  power  of  the  River 
Piave,  near  Soccher,  in  the  generation  of  electricity  for  lighting 
and  power  purposes.  The  plant,  &c.,  is  estimated  to  cost  about 
£2,800,000,  and  16.5,000  H.p.  is  available. 

Portugal. — A  concession  has  been  granted  to  the  Serra  da 
Estrela  Hydro-Electric  Co.  for  the  supply  of  electric  power  for  the 
public  and  private  requirements  of  the  Town  of  Mangualde.  The 
concession  is  for  a  term  of  20  years. — Board  of  Trade  Journal. 

Dewsbury. — School   Lighting. — At  the  last  meeting 

of  the  B.C.,  it  was  reported  that  the  Electricity  and  Tramways 
Committee  had  been  in  communication  with  the  Education  Com- 
mittee, with  regard  to  the  lighting  of  various  elementary  schools 
with  electricity.  The  Education  Committee  thought  that  the 
charges  proposed  were  excessive  and  asked  for  more  favourable 
terms,  the  Electricity  Committee  replying  that  it  was  prepared  to 
lay  cables  to  all  the  Council  pchools  within  the  borough,  with  the 
exception  of  the  Knowles  Hill  Road  School,  without  the  usual 
guarantee.  This  offer  is  being  considered  by  the  Education 
Committee. 

Dublin. — At  the  quarterly  meeting  of  the  Retail  Traders' 
Protection  Association  a  resolution  was  adopted  urging  considera- 
tion of  the  advisability  of  removing  the  increase  of  lO  per  cent, 
made  on  electric  light  charges  in  the  city  some  years  ago. 

Dundee. — The    Broughtv     Ferry      liEPOUT. — The 

electrical  engineer's  report  upon  the  condition  of  the  plant  in  the 
Broughty  Ferry  power  station,  was  under  discussion  at  the  last 
Council  meeting,  and  provided  the  recently-elected  Ferry  members 
with  an  opportunity  for  some  plain  speaking. 

Mr.  W.  Anderson  moved  that  the  report  be  not  adopted,  and  that 
it  be  sent  back  to  the  engineer  with  a  request  that  he  furnish  a 
report  upon  the  actual  cause  of  the  breakdown.  He  also  suggested 
that  a  committee  be  appointed  to  invite  the  criticisms  of  the  late 
manager  at  Broughty  Ferry,  or  those  who  were  associated  with 
him  prior  to  Dundee  taking  over  the  working  of  the  station,  in 
order  that  the  whole  facts  of  the  case  might  be  elucidated. 

Another  member  stated  that  the  storage  battery  mentioned  by 
the  engineer  had  been  examined  four  months  ago  in  Mr.  llichard- 
Bon's  presence,  when  he  was  told  it  was  useless,  and  that  upon 
their  proposing  to  spend  £200  upon  it,  Mr.  Richardson  had  advised 
them  not  to  spend  anything. 

Against  this,  however,  it  was  stated  that  Mr.  Richardson  had 
reported  to  the  Broughty  Ferry  T.C.  that  unless  it  carried  out 
certain  repairs,  estimated  to  cost  £500,  he  would  not  be  responsible 
for  any  breakdown  that  would  occur. 

The  Council  replied  that  there  was  no  use  spending  the  money 
seeing  that  Dundee  was  to  take  it  over.  The  convener  men- 
tioned that  the  actual  cause  of  the  stoppage  was  a  failure  of  the 
feed  pump,  when  it  was  found  that  a  reserve  pump  was  also 
useless. 

After  further  discussion,  it  was  moved  a"  an  amendment  that  the 
report  be  approved,  and  this  became  the  finding  of  the  meeting  by 
2-t  votes  to  7. 

In  connection  with  the  foregoing,  a  lengthy  letter  has  been 
addressed  to  the  late  convener  of  the  Electricity  Committee  of  the 
Broughty  Ferry  T.C.  by  Mr.  James  L.  Turnbull,  the  late  engineer 
and  manager  of  the  power  station.  Mr.  Turnbull  takes  up  thn 
Dundee  electrical  engineer's  report  piecemeal,  seeking  to  show  that 
at  the  time  the  station  was  handed  over,  the  plant  was  in  as  good 
a  state  of  efficiency  as  was  possible  for  plant  of  its  age  to  be.  He 
also  pointed  out  that  Mr.  Richardson  had  been  informed  in  Sep- 
tember that  certain  renewals  and  repairs  were  necessary,  but  that 
he  objected  as  the  whole  place  was  to  be  scrapped. 

In  conclusion,  Mr.  Turnbull  said  the  breakdown  would  not  have 
occurred  if  the  Broughty  Ferry  staff  alone  had  been  in  charge  of 
[the  plant. 

EasiDjTWold. — Proposed  E.L.   Scheme. — The  K.D.C. 

bas  informed  Mr.  Chas.  H.  Best,  of  Bradford,  that  it  views 
■with  satisfaction  the  proposed  formation  of  a  company  to  provide 
electricity  for  the  parish,  and  would  confer  with  the  representa- 
tives of  the  company  on  the  matter. 


East  Ham. — The  Electric  Lighting  Committee  reoom- 

mends  that  an  from  April  Uuit  th«  price  of  electricity  rappUai)  to 
the  tramways  be  reduced  from  l'125d.  to  \'<:ftVA.  per  onit.  The 
engineer  and  mana^rer  han  imggested  that  the  rarrent  for  poverund 
heating,  now  charged  at  the  rate  of  Id.  per  nn<t,  ihoold  bercdooad 
to  I  id.,  subject,  in  the  caae  of  power,  to  »  minimam  KCCQOot  of  ^m. 
per  quarter,  and  in  the  caae  of  electric  radiftton  to  a  minimom 
account  of  \2*.  per  annum.  The  Council  baj  »ocept«d  »  tendar 
for  the  supply  and  fixing  of  two  automatic  stokerafttthe  KViMrafeiBff 
station. 

Eastleitcb. — The  U.D.C.  has   decided   not  to  agree  to 

the  termn  of  the  Southampton  Corporation  for  a  iraj>plv  r.f 
electricity. 

Ciernian  Zast  Africa. — A  concession  ha.=i  refxintly  been 

granted  to  pot  down  a  plant  to  ntiline  the  water  power  of  the 
Pangani  waterfall  at  Usambaraj  for  the  Kenerstion  of  electrical 
energy. 

Grantham. — WnuKnor.'iE    Lighti.vg. — The   B.  of  <i. 

has  decided  to  have  the  question  of  lighting  the  workbouae  ioqoired 
into,  and  to  have  terms  for  electric  lighting  submitted. 

Hastings. — Public    Lighting,    &c. — The    T.C.     on 

December  .5th  decided  to  extend  the  mains,  at  a  cost  of  £h^)<i,  to 
supply  current  to  "Beaulieu,"  Ore,  and  advantage  will  be  taken  of 
the  service  to  convert  the  street  gas  lamps  en  route  to  electricity. 

Hazel  Grove-cum-Brani ball. —The  U.D.C,  which  is 

applying  for  a  prov.  order  for  E.L.,  has  retained  Mr.  H.  C.  Crews  ■• 

consulting  engineer. 

Hereford. — The  T.C.  has  sealed  an  agreement  for  the 
supply  of  electricity  for  lighting  and  power  to  the  premisee  of  the 
Hereford  Society  for  Aiding  the  Industrious. 

Hindley. — L.G.B.  IxguiRY. — Mr.  H.  R.  Hooper  in- 
ducted an  inquiry  on  December  3rd  into  the  application  of  the 
U.D.C.  for  sanction  to  borrow  £2,.500  for  the  purpose  of  electric 
lighting.  There  was  no  opposition.  Mr.  T.  Robey  paid  the 
Council  made  an  agreement  with  the  Lanes.  E.P.  Co.  in  1907  for  a 
supply  of  electricity  in  bulk,  and  it  was  now  in  the  position  that  if 
it  did  not  carry  out  the  order,  the  B.  of  T.  would  revoke  the  order. 
Applications  kept  coming  in,  and  the  Council  had  great  hopes  that 
within  a  very  short  time  the  demand  would  be  very  satisfactory. 
Upon  the  suggestion  of  the  Inspector,  who  pointed  out  that  the 
£2,500  asked  for  allowed  nothing  for  small  extensions,  it  was 
agreed  to  consider  the  raising  of  the  sum  from  £2,500  to  £3,liX). 

Holmfirth.— New  Loans.— The   D.C.   has  decided  tx) 

apply  to  the  L.G.B. ,  for  sanction  to  borrow  £7,.^00  for  the  purpose 
of  the  electricity  undertaking,  the  money  being  required  for 
generating  plant,  kc.  The  extensions  will,  it  is  believed,  neceesi- 
tate  the  erection  of  additions  to  the  electricity  works. 

Huddersfield.— L.G.B.  Inqi  ruv.— An  inqnirv  was  held 
last  week  by  Mr.  H,  R.  Hooper  into  the  application  of  the  Corpora- 
tion for  powers  to  borrow  £(50,000  for  the  electricity  undertaking. 
The  town  clerk  said  the  money  was  required  for  generating  plant, 
additional  boilers,  additions  to  switchboard,  and  extension  of 
mains  to  enable  the  Corporation  to  meet  the  increasing  demands 
for  current,  both  for  power  and  lighting  purposes.  He  pointed  out 
that  the  capital  expenditure  on  the  undertaking  in  1912  was 
£240,155  ;  the  number  of  consume'?'  was  4,7u5  ;  the  units  sold  in 
1912  were  7,129,987,  and  the  revenue  had  increased  to  £45,078 
last  year.  The  borough  electrical  engineer  said  that  the  Corpora- 
tion proposed  to  install  at  once  a  4,000-kw.  three-phase  set, 
and  to  add,  two  years  hence,  a  2.000  -  k\v.  single  -  phase  set. 
After  that  it  would  gradually  convert  the  single-phase  system  into 
a  three-phase  installation  The  estimated  cost  of  the  new  plant 
was  £35,500  ;  new  mains  £21,500  :  total  £52,00<'  ,  leaving  £8,<x>0 
for  future  use.     There  was  no  opposition. 

Hyde.— Public    Lightinu.— The     Hyde  Tradesmen's 

Association  has  decided  to  approach  the  Corporation  with  a  retiuest 
that  it  should  light  the  principal  thoroughfares  with  electricity, 
and  thus  encourage  its  own  undertaking. 

Irvine.— Proposed    E.L.    Scheme.— The    T.O.     has 

appointed  a  Committee  to  negotiate  for  a  supply  of  electricity  from 
Kilmarnock. 

Japan. — According  to  a  report  recently  issued  by  the 
Japanese  Ministry  of  Finance,  there  were  165  electric  light  under- 
takings in  Japan  at  the  end  of  1911,  supplying  current  to  an 
equivalent  of  2,761,000  lamps,  as  against  122  undertakings  and 
1,902,000  lamps  respectively  at  the  end  of  1910. 

According  to  the  Financial  Times,  the  proposed  Tokyo  loan  for 
£1,«00,000  for  electrical  works  has  been  officially  sanctioned,  and 
it  is  considered  probable,  therefore,  that  a  foreign  loan  will  be 
floated  in  the  coming  spring. 

Reigliley.— Loans    for    Pr.Axr    Extension's.— The 

Electricity  Committee  of  the  T.C.  has  decided  to  apply  to  the 
L.G.B.  for  the  following  loans  ;— £1.200  for  building  extensions  : 
£400  for  a  26-ton  crane  and  extension  of  gantry  ,  £2,500  for 
SOO-KW.  converting  plant  and  switchgear  :  £6,000  for  two  water- 
tuba  boilers,  with  chain  grate  stokers,  ash  handling  plant,  and 
economiser  tubes  and  flues  ;  and  £6,000  for  mains. 
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Kirkbnrton  (near  Huddersfield).— Prov.  Okder. — 

The  U.D.C!.  has  agreed  to  support  the  application  of  the  Yorkshire 
Electric  Tower  Co.  for  powers  to  supply  electricity  for  liphtingr 
purposes  within  its  district. 

KnaresboroiiU'li.  —  The    E.L.    Scheme. — A    special 

meeting  of  the  TT.D.C.  is  to  be  held  at  an  early  date  to  consider  the 
report  of  Mr.  Wilkinson  upon  the  possibilities  of  an  electric 
lighting  scheme,  estimated  to  cost  £4,000. 

HnottiD«:Iey. — E.L.  Scheme  Approved. — At  a  special 

meeting  of  the  U.D.C.  last  week,  the  scheme  submitted  by  Mr. 
J.  W.  Speight  for  the  lighting  of  the  town  by  electricity  was 
approved.  The  Committee  which  had  had  the  matter  under  con- 
sideration had  come  to  the  conclusion  that  by  the  adoption  of 
electricity  better  light  would  be  given  than  at  present,  and  it 
would  be  more  economical  to  install  electrical  plant  than  to  replace 
the  present  pumps  at  the  sewage  works. 

Littleborou^b. — L.Ci.B.  lNi.)UiRy. — An  inquiry  was 
held  last  week  into  the  Council's  application  for  sanction  to  loans 
of  £4.000  for  electrical  purposes.  Energy  is  purchased  from  the 
Rochdale  T.C.  at  1 0  per  cent,  additional  to  its  works  costs.  There 
was  no  opposition  to  the  proposal. 

Llanfairfechan. — E.L.  Scheme. — At  a  meeting  of  the 

local  Council,  last  week,  a  communication  was  read  from  a  Man- 
chester firm  of  electrical  engineers,  in  which  they  guaranteed,  for 
an  outlay  of  £3,500,  to  install  plant  to  supply  100,000  units  per 
annum,  at  a  cost  of  3'8d.  per  unit  ;  and  that  for  an  outlay  of 
£5,250  they  would  guarantee  a  supply  of  250,000  units  annually, 
at  a  lower  cost  still.  They  would  prepare  full  details  of  the 
scheme  proposed  for  a  fee  of  10  guineas,  and  in  the  event  of  it  not 
being  proved  to  be  practicable,  would  waive  their  charge.  The 
matter  is  under  consideration. 

London. — Marylebone. — The  B.  of  G.,  at  its  last 
meeting,  considered  recommendations  that  information  be  obtained 
from  the  Netting  Hill  E.S.  Co.  as  to  the  cost  of  a  supply 
of  current  for  lighting  and  other  purposes  to  the  infirmary  at 
Netting  Hill  ;  and  that  the  Finance  Committee  be  requested  to 
advise  the  Board  whether  current  should  be  generated  at  the 
infirmary.  Dealing  with  the  first  recommendation,  Mr.  Dennis 
proposed  that  the  B.C.  should  be  asked  to  allow  its  electrical  engi- 
neer to  give  expert  advice,  and  assist  the  Guardians  in  carrying 
out  the  scheme.  This  was  agreed  to.  In  the  discusf-ion  which, 
ensued  on  the  second  recommendation,  Mr.  Elmer  said  that  if  private 
companies  cou4d  generate  current  and  make  profits,  the  B.  of  G. 
could  make  it  cheaper  for  its  own  institutions.  At  present  the 
cost  of  gas  at  the  infirmary  w&s  enormous,  and  if,  by  installing 
electricity,  the  lighting  bill  could  be  reduced  by  £750  per  annum, 
the  matter  should  be  seriously  considered.  It  was  decided  to 
approve  the  recommendations.  At  the  same  meeting  it  was  stated 
that  owing  to  the  installation  of  metallic-filament  lamps  and 
certain  alterations  in  the  lighting  arrangements  at  the  workhouse, 
the  lighting  bill  had,  in  six  weeks,  been  reduced  £20. 

L.C.C.  Loans. — The  Finance  Committee  has  recommended  the 
Council  to  sanction  the  borrowing  by  the  Battersea  B.C.  of  £4,500 
for  the  electricity  undertaking— £3,250  for  mains,  £480  for 
services,  and  £770  for  meters. 

Manchester. — The  seal  of  the  Council  has  been  placed 
to  an  agreement  with  the  Trafford  Power  and  Light  Supply  (1902), 
Ltd.,  for  the  purchase  and  transfer  of  that  undertaking  to  the 
Corporation. 

The  Electricity  Committee  has  approved  a  report  of  the  engi- 
neer, recommending  the  adoption  of  an  inclusive  charge  per  annum 
for  providing  and  maintaining  arc  lamps  for  outside  shop-front 
lighting. 

Malvern.  —  At  a  meeting  of  U.D.C.  the  electrical 
engineer  was  instructed  to  prepare  a  report  on  the  present  capacity 
of  the  electricity  works  and  the  extensions  necessary  for  future 
supply. 

Newcastle-on-Tyne. — At  a  meeting  of  the  electrical 
section  of  -the  Chamber  of  Commerce,  on  the  8th  inst.,  Mr.  F.  0. 
Hunt  presiding,  a  discussion  took  place  on  the  new  Electric  Lighting 
Bill,  which,  it  is  understood,  will  be  promoted  in  Parliament  next 
Session,  and  it  was  resolved  that  opposition  should  be  made  to  the 
clauses  conferring  on  municipalities  power  to  make  installations 
and  also  to  act  as  retail  traders  in  electrical  fittings.  A  discussion 
also  took  place  on  the  classification  of  railway  rates  for  electrical 
apparatus.  It  was  resolved  that  a  report  be  presented  at  the  next 
meeting  of  the  Committee. 

An  agreement  has  been  sealed  by  the  Corporation  with  regard  to 
the  supply  of  electricity  for  the  purpose  of  pumping  water  from 
the  Charlotte  Pit,  Benwell.  The  T.C.  will  receive  £420  per  year 
for  seven  years  towards  the  cost  of  the  cables,  and  about  cost  price 
for  the  electricity  consumed. 

Newcastle  (Staffs.).—  The  T.C.  has  reduced  the  price  of 
electricity  for  power  purposes  to  2d,  per  unit  for  the  first  5,000 
units  per  annum. 

Oldcastle. — A  public  meeting  having  decided  in  favour 
of  electric  lighting  in  the  town,  the  L.G.B.  is  to  be  asked  to  hold 
an  inquiry  as  to  powers  to  carry  out  a  scheme. 

Penmaenmawr.— The  Council  has  decided  to  ask  the 

North  Wales  E.P.  Co.  for  its  terms  for  supplying  the  town  with 
electric  lighting. 


Prestatyn. — The  L.  &  N.W.  Railway  Co.  has  applied  to 
the  Rhyl  Council  for  a  supply  of  E.L.  to  the  new  station  at 
Prestatyn. 

Rochdale. — Proposed  Loan. — The  T.C.  has  decided  to 

apply  to  the  L.G.B.  for  sanction  to  borrow  £1,359  for  electricity 
purposes. 

Rotherham. — The  T.C.  has  appointed  a  sub-committee 
to  consider  a  report  prepared  by  the  engineer  with  regard  to  the 
installation  of  additional  plant  and  an  extension  of  the  buildings  at 
the  electric  light  station. 

Sale. — Proposed  Loan. — x\pplication  is  to  be  made  by 

the  Council  to  the  L.G.B.  for  sanction  to  a  loan  to  enable  it  to 
install  a  new  and  larger  storage  battery  and  booster. 

Settle. — Proposed  E.L.  Scheme. — At  the  last  meeting 

of  the  P.C,  a  communication  was  read  from  a  Bradford  firm  with 
reference  to  the  suggested  formation  of  a  local  company  for  sup- 
plying electricity  in  the  town.  The  promoters  suggested  that  the 
capital  of  the  concern  should  be  £2,500.  In  addition  to  supplying 
Settle  the  company  would  also  be  able  to  supply  the  districts  of 
Langcliffe,  Giggleswick  and  Stackhouse.  The  directors  of  the 
company  will  be  advised  that  they  can  profitably  tender  for  the 
street  lighting  at  253.  6d.  per  32-c.p.  lamp  per  annum,  lighted  five 
hours  per  day  for  eight  months  per  year.  It  was  ultimately 
decided  to  call  a  ratepayers'  meeting  in  January  next  to  consider 
the  matter. 

Sheffield. — Loans    Sanctioned. — Sanction    has    been 

received  from  the  L.G.B.  to  the  borrowing  of  the  following 
amounts  for  the  electricity  undertaking  :  £2,800for  cooling  towers, 
£4,700  for  pumps,  pipes,  &c.,  and  £4,800  for  concrete  tanks, 
foundations,  ko.  The  general  manager  estimates  a  surplus  of 
£12,1.04  on  the  working  of  the  undertaking  during  the  year 
ending  March  25th,  1914. 

South  Africa. — In  order  to  popularise  the  use  of  elec- 
tricity for  cooking  and  heating  purposes,  a  new  scale  of  charges 
has  been  adopted  by  the  Cape  Town  T.C.  The  new  terms  are  that 
an  average  of  the  consumer's  consumption  in  any  given  house  for 
lighting  for  the  last  12  months  of  full  occupation  be  obtained, 
such  average,  plus  10  per  cent.,  being  fixed  as  the  number  of  units 
that  such  consumer  must  pay  for  per  month  at  the  current  tariff 
for  night  lighting  (7d.)  ;  consumption  above  this  quantity  to  be 
charged  at  2d.  per  unit  for  the  first  100  units,  Hd.  for  the  next 
200  units,  and  above  300  units  per  month  Id.  per  unit.  The 
minimum  charge  under  this  system  is  to  be  10s.  per  month  ; 
and  in  the  case  of  new  consumers,  the  city  electrical  engineer  is  to 
fix  the  number  of  units  whichithe  consumer  must  pay  for  per  month 
at  current  tariff  for  night  lighting.  It  will  be  noticed  that  the 
use  of  an  additional  meter  is  obviated. 

A  very  severe  thunderstorm  recently  passed  over  Pilgrim's  Rest 
(Transvaal),  and  struck  the  generating  station  of  the  Central 
Mine  (Transvaal  Gold  Mining  Estates).  The  building  was  imme- 
diately enveloped  in  flames,  and  the  whole  plant  and  buildings 
were  completely  destroyed,  as  when  the  company's  employes 
arrived  on  the  scene,  it  was  impossible  to  arrest  the  progress  of  the 
conflagration.  The  plant  was  the  first  large  electric  haulage 
erected  in  South  Africa. 

The  East  London  T.C.  is  raising  loans,  including  £13,000  for 
electric  lighting  and  tramways  purposes. 

The  Cradock  (Cape)  Council  is  to  spend  £10,000  on  electric 
supply,  and  the  Prince  Albert  (Cape)  Council  is  raising  a  similar 
sum  partly  for  the  same  purpose. 

Stone  (Staffs.), — I'rov.  Order,  &c. — "With  reference 
to  the  application  of  the  Gas.  Co.  for  powers  to  supply  electricity 
in  the  district,  the  U.D.C.  has  decided  to  obtain  a  copy  of  the 
company's  Bill,  which  the  clerk  will  consider  and  report  upon.  The 
opinion  is  that  the  Bill  should  be  opposed  on  the  ground  that 
electricity  should  be  provided,  if  necessary,  by  the  Council. 

St,  Helens. — The  Corporation  Electricity  Committee 
has  granted  the  following  discounts  to  large  consumers  for  light- 
ing :  From  4,500  units  to  6,000  units  per  annum,  10  per  cent.  ; 
6,000  to  7,600,  15  per  cent.  ;  beyond,  20  per  cent. 

Stretford. — The  Electricity  Committee  has  decided  to 
reappoint  Mr.  T.  L.  Miller  as  consulting  engineer  to  the  Council. 
Exp  :riment8  are  to  be  made  in  the  conversion  of  flame  arc  lights 
to  "oluster  "  lights  for  public  lighting. 

Swinton  and  Pendlebury. — Public  Lighting. — The 

U.D.C.  is  considering  a  scheme  for  substituting  electricity  for  gas 
lighting  on  the  main  roads,  at  an  estimated  capital  outlay  of 
£1,600. 

Tei^nmonth. — E.L.   Scheme. — At    a   public  meeting 

held  last  week,  a  resolution  was  carried  declaring  that  if  the 
U.D.C.  was  not  in  a  position  at  present  to  undertake  an  electric 
lighting  scheme,  the  Council  should  favour  the  electric  lighting 
being  undertaken  by  a  company. 

The  U.D.C.  has  refused  Mr.  F.  W.  Warren  permission  to  erect 
overhead  wires  for  the  transmission  of  electricity  from  the 
premises  of  Mr.  W.  T.  Welch  to  the  proposed  new  premises  of  the 
National  and  Provincial  Bank,  Ltd. 

Torpoint. —  Public    Lighting. —  The     U.D.C.     has 

accepted  the  tender  of  the  proposed  local  electric  light  company 
for  street  lighting  at  £2  14s.  per  75-c.P.  lamp.  A  penalty  of  £50 
to  be  imposed  if  the  company  was  not  ready  to  supply  by  May  1st, 
1914,  was  inserted  in  the  contract. 
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Trinidon  (Co.  Dnrham). — A  special   meetint?  of  the 

P.O.  has  been  held  for  the  purpose  of  conHidf-rinp  the  litrhtinj:  of 
Trimdon  Granp^e  and  Tnmdon  Colliery  with  electricity.  The 
manaecr  of  the  electric  supply  company  is  to  be  interviewed  on  the 
matter. 

U.S.A. — An  electric  Bip:nboarc],  4H  ft.  hiph,  and  contain- 
ingr  3'?,000  lampa.  is  to  be  placed  on  the  roof  of  the  JosHe  BaildinBr, 
Ran  Diegro  ;  it  is  said  that  it  will  be  the  larffest  electric  sijrn  in 
Southern  California. 

WaTsall,  —  The  Corporation  Electricity  Committee's 
recommpndation  that  the  price  of  electricity  for  purposes  other  than 
liVhtiner  and  trtiction  should  be  increased  20  per  cent,  has  been 
aflopted  by  the  T.C.  The  Committee  has  apain  had  under  con- 
sideration the  question  of  popularisiner  the  use  of  electricity  by 
the  hiringr  out  of  motors,  cookers,  and  other  appliances,  but 
at  present  it  cannot  see  its  way  to  recommend  the  Council  to 
incur  the  capital  expenditure  that  would  be  required. 


Watford. — The  Electric  Lighting  Committee  has 
aoproved  an  offer  by  the  electrical  engineer  for  ligrhtinp:  the 
Council's  houses  now  in  course  of  erection.  The  engineer  proposes 
to  charge  £10  per  KW.  of  maximum  lighting  demand  (such  charge 
determined  by  the  use  of  current  limitera  in  each  house),  and  a 
secondary  charge  of  ^d.  per  unit  for  all  energy  consumed  (this 
charge  to  be  determined  by  one  main  meter  serving  the  whole  block 
of  houses).  The  initial  cost  of  wiring  the  12  houses  is  put  at  £36. 
The  offer  has  been  accepted. 

West  Ham. — New  Loans,  &c. — The  Electric  Lighting 

Committee  reports  having  had  before  it  a  question  raised  by  the 
electrical  engineer  with  regard  to  an  invention  for  improvements 
in  electrical  apparatus  designed  by  a  member  of  his  staff,  who 
desired  to  protect  it.  On  the  undertaking  that  the  inventor 
derives  no  pecuniary  benefit  either  directly  or  indirer^tly  from  t^e 
purchase  of  the  apparatus  by  the  Council  so  long  as  he  remains  in 
the  Councirs  service,  the  Committee  has  decided  to  allow  him  to 
protect  the  invention.  This  arrangement  is  to  apply  in  any  similar 
case  iu  the  future. 

Apolication  is  to  be  made  to  theL.G.B.  for  permission  to  increase 
the  Council's  previous  application  to  borrow  £9,000  for  trans- 
formers, &c.,  and  £8,500  for  mains  extensions,  to  £13,500  and 
£12,750  respectively. 

Wfst  Lancashire. — The  West   Lancashire  R.D.C.  on 

Dec=!mber  4th  decided  that  in  view  of  the  Leylnnd  Electrical  Co. 
seeking  for  a  prov.  order  to  put  down  plant  sufficiently  large  to 
supply  the  needs  of  certain  parishes  in  the  West  Lancashire  area, 
the  clerk  be  authorised  to  take  such  steps  as  will  protect  the 
interests  of  the  portion  of  the  West  Lancashire  area  which  may  be 
affected.  Hesketh  Bank  and  Tarleton  are  the  places  it  is  desired  to 
protect. 

West    Yorkshire    Rural    I^isrhtins:.  —  The    Halifax 

R.D.C.  has  decided  to  support  the  application  of  the  York-^hire 
Electric  Power  Co.  for  powers  to  supply  electric  light  in  districts 
at  present  without  a  supply. 

The  R.D.C.  also  appointed  the  Upper  Greetland  Parochial  Com- 
mittee to  meet  the  company  at  Thornhill  to  discuss  the  question  of 
lighting  Upper  Greetland  by  electricity. 

Wiffan. — Loans  Sanctioned. — The  L.G.B.  has  sanc- 
tioned the  borrowing,  by  the  EL.  Cominittee,  of  £7,500  and  £200 
for  a  new  turbo-alternator  and  accessories  respectively. 

Wrexham. — Permission  has  been  granted  to  the  T.C. 
to  extend  its  mains  to  the  garden  village  of  Acton  for  the  purpose 
of  lighting  the  latter  by  electricity. 


TRAMWAY  and  RAILWAY  NOTES. 


Burnley. — Trajiway  Extensions. — Tramway  exten- 
sions formed  the  subject  of  a  report  brought  before  the  T.C.  on 
December  3rd.  The  extensions  are  proposed  to  serve  the  Abel 
Street,  Stoneyholme,  and  Brunshaw  districts.  Two  schemes  are 
suggested,  the  first  estimated  at  £61,500,  and  the  second  at 
£29,130. 

The  Tramways  Committee  has  received  a  letter  from  the  B.  of  T. 
sanctioning  the  running  of  a  goods  wagon  on  the  tramways  for  an 
indefinite  period,  subject  to  a  speed  condition,  and  on  the  under- 
standing that  it  may  at  any  time  be  prohibited  if  that  is  considered 
necessary  by  the  Board. 

Canada. — There  are  now  nearly  40  electric  industrial 
motor  vehicles  in  service  in  the  City  of  Winnipeg,  where  every 
facility  for  the  charging  of  such  machines  is  afforded  by  the 
electric  lighting  and  tramway  authorities.  In  the  case  of  con- 
tracts, the  rate  for  energy  for  battery  charging  is  Jd.  per  KW.-hour. 

Dearne   Valley. —  E.L.   Scheme. —  The  promoters   of 

the  tramway  scheme  for  the  Dearne  Valley  are  seeking  extensive 
powers  for  electric  lighting  in  the  district,  including  part  of 
Bamsley,  eight  urban  districts  and  two  rural  parishes. 


(.'ontinental    Votes. — Switzkrlakd.- 

Committee   of  the  m«na(rement   of  the  Hw'um 

recently   connidered   the  qaeatton  of    '"--    -  - 

Erstfeld-Belliozona  flection.      It  wm 

public  tender  th»!   conHtrnctionml  work*".  »llh 

c»rn>d  out  departmental ly.       The   !*opplT   o1 

howf  ver.  be  called  for,  but  it  wan  deci^*^  that  the  t><ier»l  Raiii 

should  bnild  their  own    hydro-electri<;   •>♦%*■'•      T"(i<.  'i-^aon 
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this  step  lay  in  the  opinion  that,  were  i    from 

private  com  paniefl,  the  latter  would  f'  '       * 

and    dictate    prices  to   the  Railway    ' 

was  made,  in  this  connection,  trj  the  <:  in  bolk 

undertakings  (by  which  were  meant,  ri  npanwn) 

acquiring  a  preponderating    interest  in  thj  Rbare  capital  of  inich 
companies  as  formed  the  trust.  —  Klfhtrdtprhmirli*  \achri,-Jiffn. 

AnsTHiA. — The  Dux  Bodenbach  Rail  way  haji  c^^tntracted  tn  rapply 
the  K-irlobad  T.C.  with  electricity  for  25  years,  from  a  power  station 
at  the  Kainer  Colliery,  which  it  owns. 

Italy. — According   to   the    (iiomalp   <//•<    lytniri   ]■ 
extensive  tramway  scheme  for  the  province  of  Caneo  i-  ,       - 

the  present. 

Three  sections  of  tramways  of  2'<0,  115  and  «5  km.,  joining 
certain  prominent  towns,  were  proposed.  The  tramwayti  wonld  be 
subsidised  by  the  various  communitie.=^  interested. 

BuL(;\RiA. — A  soheme  is  at  present  under  consideration  for  the 
construction  of  an  electric  tramway  between  Sofia  and  Bank'. 

France  — The  tramway  line  between  Chambery  and  Le  F'-mrget 
was  carried  away  by  a  storm  last  week.  The  railway  and  telegraph 
poles  also  suffered. 

East  Ham. — Barking  U.D.C.  has  given  the  T.C.  six 
months'  notice  to  terminate  the  arrangement  now  in  force  between 
Barking,  the  L.C.C.  and  the  East  and  West  Ham  Corp-jrationa  with 
respect  to  inter-running  of  the  tramcars  of  each  authority  between 
Aldgate  and  Loxford  Bridge. 

Glas«:ow. — The  T.C.  this  week  granted  conditional 
consent  to  a  prov.  order  in  the  next  Parliamenta'y  session  for  about 
20  miles  of  double -track  tramways.  There  are  seme  short 
extensions  within  the  city  proper,  but  tLe  larger  extendi  ins  are 
from  the  city  boundaries  through  the  more  dintant  subuibs  into 
adjacent  towns,  including  Milngavie  and  Coatbridge.  Xegotiations 
have  been  in  progress  for  some  months,  and  while  the  outcome  of 
these  has  not  been  made  public,  the  convener  of  the  Tramways 
Committee  assured  the  T.C.  on  Monday  that  unless  salinfactory 
arrangements  were  made  with  the  county  and  other  laol 
authorities  interested,  the  Committee  would  not  propose  proceeding 
with  the  extensions. 

At  the  same  meeting  the  T.C.  decided  to  seek  powers  for  the 
construction  of  a  bridge  over  the  river  to  lirk  up  Oswald  Street 
and  Commerce  Street,  to  carry  a  section  of  the  north  and  south 
tramway  traffic  and  relieve  Gla^-gow  Bridge. 

firinisby. — An  accident  occurred  last  week  on  the 
Grimsby  and  District  Electric  Railway  running  to  Immingham.  to 
the  centre  of  the  new  dock  area,  due  to  a  collision  between  two 
cars.  Although  the  cars  were  badly  damaged,  those  travelling  on 
them,  with  the  exception  of  a  conductor,  who  was  cut  by  glass, 
escaped  injury. 

Leeds. — Kailless  Traction  Schemes. — At  a  meeting  of 

the  City  Council  on  December  8rd,  the  tramway  clauses  in  the 
Corporation's  Bill  were  approved.  They  embody  various  extension?, 
and  the  running  of  a  service  of  railless  cars  from  Menston  to 
Burley,  and  from  Menston  to  Otley,  in  Wharfedale,  and  it  wa^j 
stated  by  Aldeiman  Wilson  that  these  were  the  only  routes  the 
Tramways  Committee  had  in  ri  ind  at  present,  though,  should 
additional  powers  be  secured,  the  Committee  would  consider  the 
advisability  of  inaugurating  further  routes. 

Lei^rh. — The  chairman  of  the  Tramways  and  Electricity 
Committee  has  presented  a  report  to  the  General  Purposes  Com- 
mittee containing  information  from  other  towns  with  respect  to 
the  running  of  motor-'boses  and  railless  trolley  cars,  and  al-o  two 
schemes  of  running  similar  'buses  and  cars  in  Leigh.  Considera- 
tion of  the  report  has  been  deferred. 

Lincoln. — The  T.C.  on  December  Jnd,  by  15  votes  to  5, 
rejected  a  proposal  in  favour  of  the  Sunday  running:  of  the  cars. 

Liverpool. — Alderman  Smith,  at  a  recent  meeting  of  the 

Tramways  Committee,  said  the  Council  intended  to  sp^nd  i;i8,0»H.> 
or  £11.000  in  tryi'ig  motor-'buses  for  linking  up  certain  tramways 
and  testing  districts  where  tramways  were  being  asked  for. 

London. — According  to  the  Standard  a  proposal  for 
"  express  "  tramcars  for  the  suburbs  is  being  considered  by  the 
Highways  Committee  of  the  L.C.C.  The  idea  is  that,  instead  of 
every  car  stopping  at  every  halt  along  the  line,  in  the  outer  area 
certain  cars  should  only  stop  at  important  points.  Th  is  would  mean 
a  considerable  speeding-up  of  tramway  traflBc.  At  present  the 
rate  of  travelling  is  on  an  average  nine  miles  an  hour. 

An  Edison  'Bus  — It  is  reported  that  the  London  General 
Omnibus  Co.  is  building  an  electric  motor-'bus  at  its  works  at 
Walthamstow  to  the  order  of  the  Edison  Battery  Co. 

The  L.C.C.  Axihulanck  Scukme.— At  the  meeting  of  theL.C.l". 
on  Tuesday,  tht  chairman  of  the  General  Purposes  Committee  said 
the  Committee  could  not  recommend  the  Council  to  adopt  the 
ambulance  scheme  of  the  Metropolitan  Asylums  Board.  A  sub- 
committee has  been  appointed,  and  it  is  hoped  that  a  schtme  will 
be  placed  before  the  Council  next  week. 
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Manchester. — Additional  Cars. — Instructions  have 
been  given  for  the  building:  at  the  works  of  the  Tramways  De- 
partment of  2,")  additional  car- bodies  of  the  bogrie  type. 

Neweastle-on-Tvne.  —  At   a    meeting    of    the    City 

Council,  on  the  3rd  inst.,  it  was  decided  to  promote  a  Bill  to 
panction  extensions  of  the  tramways  in  the  area  of  the  Longbenton 
U.D.C.  The  capital  expenditure  is  estimated  as  follows  : — Tram- 
ways construction,  £51,150  ;  sub- stations,  £4,tOO  ;  12  motor- 
"buses,  £9,600  ;  total,  £65,150. 

Poole. — RAILLE8S  Traction  Scheme.  —  The  Sand- 
banks Railless  Electric  Car  Co.,  Ltd.,  isj- promoting  a  Bill  for 
powers  to  work  a  system  of  railless  traction  from  Brankaome  Park 
to  Park  Gates  East.  The  T.C.  has  instructed  the  town  clerk  to 
oppose  the  Bill. 

Sheffield.— The  B.  of  T.  has  sanctioned  the  City 
Council's  proposal  to  alter  all  speed  limits  of  six  miles  per  hour  on  its 
tramways  to  eight  miles,  and  all  limits  of  10  miles  to  12  miles  per 
hour.  The  net  balance  on  the  working  of  the  tramways  during 
the  present  financial  year  is  estimated  at  £2S,."iO0,  and  the  traffic 
revenue  is  estimated  at  £386,100,  as  against  expenses  of  £127,694. 

South  Africa. — During  the  progress  of  a  terrific 
thunderstorm  in  Johannesburg,  a  tramway  motorman  named 
J.  F.  Hendry  received  a  severe  shock.  He  was  driving  a  car  up 
Orange  Grove  Hill  when  a  flash  of  lightning  struck  the  overhead 
wires.  This  affected  the  mechanism  of  the  car,  and  whilst 
attending  to  it  Hendry  collapsed  in  the  roadway  and  had  to  be 
conveyed  to  the  hospital,  where  he  is  now  recovering  from  the 
shock. 

Westhoujrhton. — Tramway  Facilities. — The  General 
Purposes  Committee  of  the  D.C.  has  instructed  the  clerk  to  ask  the 
Bolton  Corporation  to  recerive  a  deputation,  to  ask  that  Westhoughton 
be  placed  within  the  area  of  the  extension  of  its  tramway 
district. 

Wolverhampton, — The  Corporation  Tramways  Com- 
mittee proposes  to  establish  a  service  between  Victoria  S  ^uare  and 
Upper  River,  and  also  between  Victoria  Square  and  Compton.  The 
Town  Clerk  has  been  instructed  to  apply  to  the  Leisdon  R.D.C. 
and  the  Tettenhall  D.C.  for  their  consent  to  the  services  within 
their  respective  areas.  The  Tramways  Committee  has  been  autho- 
rised to  purchase,  at  the  estimated  cost  of  £2,744,  four  motor- 
omnibuses  for  this  service. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Belgium. — The  Belgian  Minister  of  Posts  and  Tele- 
graphs proposes  to  issue  new  regulations  subjecting  the  establish- 
ment of  private  receiving  and  transmitting  apparatus  to  the 
sanction  of  the  authorities.  It  is  estimated  that  the  number  of 
receiving  installations  secretly  erected  in  Brussels  alone  is  about 
one  thousand. 

Germany. — A  company  has  been  formed  in  Hanover 
under  the  title  of  "  Erforschung  des  Erdinnen,"  for  the  exploration 
of  the  interior  of  the  earth  by  means  of  wireless  telegraphy, 
according  to  a  process  devised  by  Drs.  Lowy  and  Leimba<5h.  The 
electric  waves  will  be  used  to  locate  reservoirs  of  water,  beds  of 
ore,  oil  and  gas  accumulations,  &c,,  with  a  view  to  turning  them 
to  profitable  account.  Practical  tests,  it  is  said,  have  already 
demonstrated  the  utility  of  the  process. 

Experiments  of  this  kind  were  made  years  ago  in  this  country, 
with  varying  success,  but  eventually  the  idea  was  abandoned.  We 
doubt  very  much  whether  it  is  of  any  value. 

Hull. — At  a  meeting  of  the  Hull  Chamber  of  Commerce 
on  Monday  a  resolution  was  passed  supporting  the  proposal  of  the 
Corporation's  Telephone  Committee  to  take  ove/  from  the  Govern- 
ment the  old  National  Telephone  system  in  the  Hull  area  at  a  cost 
of  £192,000,  subject  to  the  condition  that  a  clause  be  inserted  in 
the  terms  of  arrangement  giving  power  to  the  Government  to 
ensure  that  the  system  at  Hull  be  efficiently  maintained  in  keeping 
with  the  telephone  system  of  the  country. 

Ireland. — The  Post  Office  authorities  last  week  com- 
menced work  in  connection  with  an  extensive  scheme  for  develop- 
ing the  telephone  service  in  the  Midlands  and  West  of  Ireland. 
Hitherto,  messages  from  Dublin  to  Athlone  and  other  towns  in 
the  centre  of  Ireland  have  had  to  go  through  Maryborough,  but  new 
trunk  connections  are  now  about  to  be  made  between  Dublin  and 
the  more  important  centres  in  the  provinces,  and  direct  services  are 
promised  in  the  near  future. 

New  Cable. — The  Times  correspondent  at  Colombo 
states  that  the  cableship  Colouia  arrived  there  on  Thursday  last 
week.  She  laid  700  miles  of  cable  in  the  Red  Sea,  and  left  Aden 
on  November  23rd.  On  her  voyage  to  Colombo  she  let  down  cable 
at  the  record  rate  of  Hi  miles  per  hour.  She  will  proceed  to 
Malabar,  and  will  return  in  January. 

Norway. — The  wireless  station  at  Flekkero  suffered 
considerably  during  the  heavy  storms  of  last  week,  which  ravaged 
the  whole  coast  of  Norway.  One  of  the  masts  was  broken  in  two 
like  a  match,  and  by  its  fall  the  whole  aerial  network  of  wires 
was  tori  iu  pieces.  The  dan^age  done  was  enough  to  put  the 
station  out  of  use  foi  at  least  a  week. 


Postal  Servants. — At  the  conference  of  Postal  and 
Telegraph  Clerks  at  Leicester  on  Saturday  a  motion  to  adopt  a 
strike  policy,  and  to  endeavour  to  make  a  compact  with  the 
National  Union  of  Railwaymen,  the  Miners'  Federation,  and  the 
Transport  Workers'  Union,  was  defeated  by  two  votes.  The  con- 
ference, however,  agreed  to  stand  by  any  decision  of  the  general 
body  of  postal  workers  on  the  strike  question.  The  conference 
rejected  the  Holt  report,  and  supported  by  a  large  majority  the 
application  for  a  1.")  per  cent,  increase  for  all  grades. 

On  Wednesday  the  National  Joint  Committee  met  and  cont^idered 
the  situation  in  private,  and  communicated  with  the  P.M.G.,  who 
consented  to  receive  the  whole  of  the  Committee  at  the  General 
Post  Office  on  Thursday. 

The  Telephone  vServiee. — In  the  course  of   a  speech 

on  Wednesday,  Mr.  Herbert  Samuel  said  that  during  the  past  year 
the  telephone  service  had  been  improved  in  many  ways,  but  was 
still  very  undeveloped.  The  question  was  largely  one  of  plant,  and 
millions  of  pounds  were  being  spent  on  exchanges,  subscribers' 
equipment,  trunk  lines,  &c.  The  quality  of  the  service  was  below 
the  standard  his  department  was  determined  to  attain. 

U.S.A.    Wireless   Patents.— In    1910    the    National 

Electric  Signaling  Co.  began  suit  against  the  Telefunken  Wireless 
Telegraph  Co.  of  America,  for  infringement  of  two  patents  issued  in 
1009  to  Prof.  R.  A.  Fecsendpn,  and  owned  by  the  National  Co.  On 
October  20th,  1913,  the  United  States  Circuit  Court  of  Appeals 
handed  down  an  ooinion  in  which  the  Fessenden  patents  were 
sustained  and  the  Telefunken  Co.  was  declared  an  infringer. 

Having  these  two  patents  adjudicated,  the  National  Electric 
Signaling  Co.  at  once  began  an  action  for  injunction  against  the 
Marconi  Wireless  Telegraph  Co.  of  America,  which  is  alleged  to  be 
one  of  the  largest  infringers  of  the  patents.  A  hearing  in  this 
case  was  held  at  Trenton,  X  J.,  on  November  17th,  at  which  time 
Judge  Rellstab  issued  a  preliminary  injunction  restraining  the 
Marconi  Co.  from  further  infringement  except  as  to  its  pending 
contracts  with  the  United  Slates  Navy.  From  the  representations 
of  the  Navy  Department  it  appeared  to  the  Court  that  a  severe 
inconvenience  might  result  if  the  Marconi  Co.  were  not  allowed  to 
deliver  the  instruments  already  contracted  for,  so  this  was  per- 
mitted by  the  Court  under  the  provision  that  there  be  given  a 
bond  of  $2.'j,000  for  the  protection  of  the  owners  of  the  Fessenden 
patents. 

Following  the  order  of  Court  described  above,  there  was  filed  a 
motion  to  suspend  the  injunction,  with  affidavits  from  the  Marconi 
Co.'s  engineers  stating  that  the  apparatus  complained  of  as 
infringing  was  installed  at  over  500  stations,  and  that  to  remove  it 
would  require  some  two  months'  time.  In  the  argument  before 
Judge  Rellstab,  on  November  21st,  at  Trenton,  the  Marconi  Co. 
stated  that  removing  the  apparatus  immediately,  as  originally 
ordered,  would  so  cripple  the  wireless  service  that  if  an  accident  at 
sea  should  occur,  great  loss  of  life  might  result.  With  this  in 
view,  Judge  Rellstab  suspended  the  injunction  temporarily  as  to 
existing  ship  stations  and  those  on  shore  intended  for  ship  com- 
munication, but  still  restrained  the  Marconi  Co.  from  installing  the 
infringing  apparatus  at  any  new  plants  pending  final  settlement  of 
the  case.  He  further  required  a  bond  of  $100,000  to  guarantee 
payment  to  the  National  Co.  of  any  damages  which  may  be  proved 
to  arise  from  the  partial  suspension  of  the  injunction. 

The  invention  concerned  is  a  method  of  sending  and  receivi  ■  g 
wireless  telegrams  by  the  use  of  high-pitched  sparks.  These  rapid 
musical  sparks  produce  a  distinct  tone  at  the  receiving  station  and 
so  permit  the  operator  to  distinguish  them  from  other  and  lower- 
pitched  sounds  merely  by  concentrating  his  attention  on  the  desired 
signals, — Electrical  World. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 


Australia. — Sydney    (New   South   Wales). — March 

18th,  1914. — For  the  Postmaster-General.  Seven  automatic  switch- 
boards.    Schedule  No.  179.     See  "  Official  Notices  "  December  6th. 

January  14th. — N.S.W.  Government  Railways  and  Tramways. 
Two  electrically-driven  turbine  pumps,  .'jO  gallons  per  minute,  to 
specification  No.  432.  price  2s.  (id.,  obtainable  at  the  Electrical 
Engineer's  Office,  61,  Hunter  Street,  Sydney. 

Melbourne. — March  18th,  1914.  For  the  Postmaster-General. 
Seven  automatic  switchboards.  Schedule  No.  179.  See  "  Official 
Notices"  to-day. 

December  22nd.  Melbourne  Suburban  Railways.  (1)  Track  feed 
boxef,  including  signal  transformers,  switchgear  and  accessories. 
(2)  Track  resistances.  (3"t  Impedance  bonds.  (4)  Track  relays  and 
relay  boxes.     See  "Official  Notices"  November  7th. 

December  22nd.  Melbourne  Suburban  Railways.  Copper  track 
bonds  and  accessories.     See  "Official  Notices  "  November  28th. 

January  27th. — Deputy-P.M.G.  17  switchboards  and  accessories. 
B,  of  T.  Com.  Intelligence  Department  in  London. 

Brisbane.  —  January  7th,  1914.  Switchboards,  parts  and 
accessories.  Schedule  No.  274.  Telephone  instruments,  &c.  Stores 
Schedule  No.  275.  Measuring  instruments,  &c.  Stores  Schedule 
No.  277.  Telegraph  instruments,  &c.  Stores  Schedule  No.  276. 
Protectors,  parts,  k2.  Stores  Schedule  No.  278.  See  "  Official 
Notices  "  December  5th. 

Peeth. — January  2lBt.  Deputy-P.M.G.  Telegraph  instrnmenta 
and  parte.     B.  of  T.  Com.  Intelligence  Department  in  London. 
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Belgium. — December  20th.  The  Belj^ian  Tost  and 
Telesrraph  authorities  (^ Salle  de  la  Mafleleine;  are  inviting  tenders 
for  the  Hupply  and  erection  in  the  basement  of  the  General  Pont 
Office  in  BrusiselH  of  three  air  compressors  and  three  vacuum  pumps, 
all  to  be  electrically  operated. 

Bootle. — December   17th.     lOo  tons  of  steam  coal  and 
.^,000  tons   of   flack   for    the   E.L.   station.      Horough    Electrical 
;      Engineer,  Pino  fJrove. 

Bradford. — December  10th.  Corporation.  One  turbo- 
generator, about  5,000  KW.  ;  storage  batteries,  boosters  and  switch 
and  regulating  gear  ;  two  1.500-KW.  rotary  converters,  trans- 
formers and  switchgear.     See  "Official  Notices"  November  "iXth. 

January  lird.  Corporation.  Supply  of  eleoLric  trolley  vehicle 
equipment.     See   '  Official  Notices  '  to-day. 

Canada. — Bowness,  Alta. — December  Slst.     For  the 

Bowness  Improvement  Co.,  200- kw.  traction  motor,  one  four-panel 
switchboard,  one  2.50  K. v. a.  generator,  and  a  gas  engine.  Mr.  T.  L. 
Turobull.  220,  8th  Avenue  West,  Calgary,  is  the  engineer- in-charge. 
Medicine  Hat,  Alta. — The  City  Council  has  decided  to  call  for 
alternative  tenders  for  a  1,500-KW.and  a  2,000-k\v.  electric  generating 
unit,  though  it  is  probable  the  contract  will  not  be  awarded  for 
some  time. —  Canadian  Electrical  ^'ewx. 

Cardiff. — December  16th.  Steel  grooved  girder  tram- 
rails,  British  standard  section,  Nos.  4  and  4  C  (500  tons)  and  steel 
fishplates  (23  tons)  for  the  T.C.     Mr.  W.  Harpur,  City  Engineer. 

Carlisle. — December  Blst.  Corporation.  Two  l,2r)0-K\v. 
high-pressure  turbo-alternators  ;  two  sets  of  surface-condensing 
plant ;  two  (lOO  KW.  rotary  converters  ;  and  high-tension  switch- 
gear.     See  "Official  Notices"  to-day. 

Crete. — ^March  13th.  Tenders  to  the  "  Bureau  de  la 
Mairie,"  Canea,  foi*  (1)  a  50  years'  concession  to  construct  and  work 
an  overhead  system  of  electric  tramways  in  Canea  and  the 
neighbourhood  ;  and  (2)  a  ."iO  years'  concession  for  the  installation 
and  maintenance  of  the  water  supply  of  Canea  and  suburbs. 
Tenders  for  these  concessions  were  previously  invited  in  June, 
1912,  and  the  conditions  for  the  present  call  are  the  same  as  for 
the  previous  one. 

Copies  of  the^  conditions,  &c.,  may  be  seen  at  the  Commercial 
Intelligence  Branch  of  the  Board  of  Trade,  73,  Basinghall  Street, 
London,  E.C. — Board  of  Trade  Journal. 

Exeter. — December  15th.  Steam  coal  (washed,  bean  or 
pea)  for  the  Corporation  Electricity  Works  (abuut  2,200  tons  per 
six  months).     Mr.  H.  Lloyd  Parry,  Town  Clerk. 

France. — January  12th,  The  French  State  Railway 
authorities  (Bureaux  du  Service  Electrique),  43,  Rue  de  Rome, 
Paris,  are  inviting  tenders  for  the  supply  of  12  electrically -operated 
cranes  at  the  railway  engineering  shops  at  BatignoUes. 

Paris. — December  23rd.  Supply  of  telephone  commutator  tables. 
Ministeredes  Postes  et  Telegraphes,  103,  Rue  de  Grenelle,  Paris. 

Holland.  —  The  Naamlose  Vennotschap  Electriciteits- 
fabriek  (Yssel  Centrale)  of  ZwoUe,  is  at  present  inviting  tenders 
for  the  establishment  of  a  central  electric  lighting  station  in  the 
town. 

Jerusalem. — Tukkey. — December  Slst.  The  Com- 
mission d' Ad  judication  du  Government  Ottoman.  Construction 
of  an  electric  tramway  and  the  installation  of  an  electric  lighting 
service.  Particulars  at  the  Conak  du  Government  Ottoman  at 
Jerasalem. 

Leiffli  (Lanes.). — December  19th.  Corporation.  Water- 
tube  boiler,  with  mechanical  stoker,  forced  draught  plant,  air 
heater,  &c.     See  "  Official  Notices  "  December  5th. 

Liverpool. — The  Tramways  Committee  proposes  to  invite 
tenders  for  the  supply  of  six  motor-omnibuses. 

London.  —  L.C.C.  —  December  23rd.  Steam,  exhaust, 
condenser,  feed,  &c.,  piping,  water  tanks,  &c.,  for  Greenwich 
generating  station.     See  "Official  Notices  "  December  5th. 

The  Highways  Committee  recommends  that  tenders  be  invited 
from  selected  firms  for  additional  control  gear  and  recording  ap- 
paratus for  use  in  connection  with  the  dynamometric  testing  of 
car  motors  at  the  central  car  repair  depot ;  and  for  the  supply  of 
feeder  pillar  panels,  switches,  &c,,  for  the  Council's  tramways. 

Royal  Mint. — December  15th.  100  tons  of  copper  in  ingots. 
See  "  Official  Notices  "  December  5th. 

Shoreditch. — December  16th.  Corporation.  Sub-station  plant 
(transforming  and  converting  plant,  starting  and  controlling 
apparatus).     See  "Official  Notices"  November  2l8t. 

G.P.O. — January  5th.  Telephone  silence  cabinets,  for  the 
P.M  G.     See  "  Official  Notices  "  November  21st. 

Hackney. — Tenders  for  the  erection  of  electricity  sub-stations. 
Time  extended  to  December  22nd. 

Mancbester. — December  19th.  Corporation.  Motor- 
converters  or  rotary  converters  and  static  transf brmers  as  follows  : — 
Four  1,000/1, 250-KW.  sets  ;  one  1,000-KW.  set ;  and  two  650/800-KW. 
sets.     See  "'Official  Notices  "  December  5th. 

December  16th. — The  Corporation  Tramways.  Material  for 
route  number  boxes  :  (a)  metal  fittings  ;  (h)  aluminium  number 
plates  ;  (f;)  metallic  filament  lamps.  Particulars  and  forms  from 
the  Tramways  Manager. 


.\ew    Zealand.  —  February    lOtb.  irch 

City  Council  invite**  t<-nd>-ri<  1<  -  '               n  ano  »ti»j  caoIcs  ; 

(2)  tenting  inBtrurn«-:.t.,^  ;  C.',  >  ■•  'hini/  mnH  oor^rinflr ; 

(4)  tranHforiri<;rH  ,  (T,)  m'-'  rn%Tlinc, 

tape  and  rubber  mat^  ,  ('•  -  ilaton  ; 

(!♦)  service  fuue  boxe«.     Spfci!  ••'-•h,  or  ts  tor  oomplet« 

set  of    nine.      Apply   High   L .  ....  r    for    New   Zekbuul   in 

London. — Xnw  Zealand  Shipinn/j  and  Cfrnmerce. 

Houmania. — Deccmljer  20tb.   The  maniciijal  aathorities 

of  Targu-Ocna  are  inviting  tenden  for  the  ei>tAoluthment  of  • 
central  generating  ntation,  and  for  the  ele'^tric  ligbtinj;  of  the 
public  streets,  the  latter  having  a  lenii^h  of  al>oat  12  miles. 

Sooth  Africa. —  Ueidelljerg    ^Transvaal;    mauicipalitj 

is  about  to  invite  tenders  for  the  propooed  electric  lightini; 
Rcheme,  and  has  been  advertising  for  the  names  of  local  firm* 
wishing  to  paiticipate — African  World. 

JoJiANNKSBL'iu;. —  January    lOfh.     Six    altema*  -rent    to 

direct-current  converters  for  the  .Municipality.    .S(r  im  from 

the  General  Manager,  Gas.  Electric  .Supply  and  Tramwayg  Depart- 
ment, President  Street,  Johannesburg. 

DiRBAN — January  7th.  Gas-electric  plant  for  the  Mnniripalitj. 
Town  Clerk,  Municipal  Buildingi",  Durban.     V.<  ■  ion* 

at  the    office   of    the    Borough    Engineer.     M  ^ n^«, 

Durban,  £1  Is. —  Jiritinh  and  S  A.  Export  (iazetttt. 

South  Shields, —  December   13th.     Corporation.     Two 

water-tube  boilers,  with  mountings  and  fittings,  .Vc.  ;  one 
economiser.     See  "  Official  Notices  "  November  2>^th. 

Spain. — December  iHth.  Tenders  are  bein^  invited 
until  the  I'^^h  inst.  by  the  municipal  authorities  of  Agado  (Province 
of  Ciudad  Real)  for  the  concession  for  the  electric  lighting  of  the 
town  during  a  period  of  years. 

The  municipal  authorities  of  Borja  (Province  of  Zaragoza)  have 
lately  invited  tenders  for  the  concession  for  the  electric  lighting 
of  the  town  during  a  period  of  six  years. 

Wi^i^an. — December  22nd.  Corporation,  ."^ix  double- 
deck  tramcar  bodies  with  top  covers,  six  trucks,  six  complete  elec- 
trical equipments.     See  "  Official  Notices  "'  to-day. 

Wolverhampton. — December  16th.  Supply  and  laying 
of  cables,  re-wiring  lamp  standards.  &c.,  Heath  Town  Workhooae. 
for  the  B.  of  G.     Mr.  F.  Harrison,  Clerk. 

Worksop. — December  15th.  Electric  light  installation 
(123  lamps)  for  the  B.  of  G.  Mr.  J.  S.  Whall,  Clerk,  66.  Bridge 
Street. 

York. —  December  22nd.  Corporation.  Stores  for 
electricity  and  tramways  department.  See  '"  Official  Noticee " 
December  5th. 


CLOSED. 


Argentina. — The  Santa  Fe  Municipality  has  contracted 
with  Messrs.  Barnes  >.V;  Gross,  of  Rosario,  for  the  supply  of  500  arc 
lamps  for  the  public  lighting  service.  The  contract  price  ia  about 
S50,000. — Review  of  the  Mirer  Plate. 

Australia.— The  following  tenders  have  been  accepted  : — 

N.S.W. — Postmaster-General's  Department. 

9.200  reotarsular  dry  colls,  28.  Id.  each— W.  G.  Watson  4  Co..  Ltd. 
54,000  ft.  glazed  earthenware  conduit. — HotTman  3  ick  and  Potteries,  Ltd. 
Two  sections  of  switchboard,  common  battery,  multiple,  for  the  Bydner 
Telephone  Exohaoge,  £'J,824.— British  Qenorai  Electric  Co.,  Ltd. 

Victoria. — Postmaster- General's  Department. 

Telephone  material,— Western  Klectrio  Co.  (Aus.),  Ltd. 

Tasmania. — Postmaster- General's  Department. 

Telephone  material. — Western  Electric  Co.  (Aus.).  Ltd. 

500  electrical  registers,  7ti.  M.  each.— Q.  Bariram  >t  Sun,  Pty.,  Ltd. 

Melboubne. — 

Telephone  material.— J.  Bartram  ^t  Son.,  Ltd. 

2,000  jacks,  tlve-part,  j£ti7  ;  500  combined  listening  and  ringing  keys,  £76  : 
15  c  lies  paper  insulated,  lead-covered  cable,  llti  pairi.  IS^lb.  con- 
ductors, not  served,  £ll>,5iX);  15  miles  ditto,  26  pairs,  12^lb.  conduc- 
tors, served,  £-2,4^^J.— B.l.  and  Helsby  Cables,  Ltd.— .iu.«.'ral«*i<i» 
Heeord. 

Trahran  and  Malvern  Tramways  Trust. 
Tramway  points  and  crossing,  £917.— The  Steel  Co.  of  Aastralia.— rrnJ^n. 

GoULBi'BN  (N.S.W.). — A  contract  has  been  secured  by  the 
I.R.,  G.P.  and  Telegraph  Works  Co..  Ltd.,  Sydney,  for  the  whole  of 
the  plant,  consisting  of  IJS-R  n.r.  Homsby  suction  gas  plant,  two 
7.")-KW.  480-500  Silvertowu  generators,  belt-driven,  and  equipped 
with  static  balancers,  and  a  motor-driven  three-wire  booster. — 
Commonweatth  Engineer. 

Baeup. — The  Corporation  has  decided  to  order  12  three- 
ampere  meters  from  the  B.I.  and  Helsby  Cables,  Ltd. 

Batley. — The  Electricity  Committee  has  accepted  the 
tender  of  the  Leeds  Meter  Co.  for  pipe  scraper  apparatus  (£1;:0). 
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Bradford. — The  Corporation  Sewage  Committee  has 
Rccspted  the  tender  of  Btessrp.  Whitehead  .k  Poole,  Ltd.,  of  Man- 
chester, for  an  electrically-driven  revolving:  sewage  screen,  with 
rednning:  gear  and  motor  complete,  for  £288,  for  the  Esholt  Sewage 
Works. 

The  Visiting  Committee  of  the  Board  of  Guardians  has  accepted 
the  tender  of  Mr.  Charles  Bell,  of  Bradford,  for  the  alteration  of 
the  electric  lighting  installation  at  the  Guardians'  laundry. 

The  City  Council  has  accepted  the  tender  of  Messrs.  G.  A. 
Steinthal  i:  Boydell,Ltd.,  for  installing  electric  light  at  the  Tech- 
nical College,  at  .i;  ,'>39. 

Caledonhin  Railway. — The  Edison  &  Swan  United 
Electric  Light  Co.,  Ltd.,  have  secured  the  contract  for  the  supply 
of  electric  lamps  to  the  Caledonian  Railway  Co. 

Canada. — The  Canadian  British  Insulated  Co.,  Ltd., 
has  received  an  order  from  the  Hydro-Electric  Power  Commission 
of  Ontario  for  24.000  ft.  of  300,000  cm.  three-core  paper-insulated 
lead-covered  cable,  for  l,\000-volt  service. 

The  City  of  Winnipeg  has  awarded  contracts  as  follows  : — Three 
KOO-KW.  transformers  and  electrolytic  lightning  arresters,  the 
Canadian  General  Electric  Co.  :  switches  to  Ferranti,  Ltd. — 
Canadian  Electrical  Neios. 

Colne. — Tenders  received  for  the  installation  of  a  water 
softening  and  grease  eliminator  plant  at  the  electricity  works  have 
been  referred  to  a  Sub-Committee  with  power  to  act. 

Darlillg:ton. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Dove  &  Co.,  of  Darlington,  for  the  wiring  of  outeide  lamps. 

East  Ham. — The  tender  of  Babcock  &  Wilcox,  Ltd., 
has  been  accepted  by  the  T.C,  at  £534,  for  two  automatic  stokers 
for  the  generating  station. 

France. — The  results  of  the  adjudication  on  the  tenders 
called  for  on  November  11th  by  the  French  Ministry  of  Public 
Works,  Posts  and  Telegraphs  for  rubber  and  cotton-covered  copper 
wire,  with  two  conductors,  are  the  acceptance  of  the  following 
offers : — 

8oci<^t(^  Industrielle  des  T^l^phones.— First  and  second  lots,  109.00. 

Geoffrey  et  Delore.— Third  lot,  96  65 ;  fourth  lot,  96.55 ;  and  fifth  lot,  96.35. 

Ilkley. — The  Town  Hall  Committee,  after  considering 
schemes  for  lighting  the  Winter  Gardens  by  electricity,  has 
resolved  to  obtain  the  necessary  fittings  from  Mr.  Charles  Bell,  of 
Bradford.  , 

Reighley. — The  Corporation  Tramways  Committee 
recommends  the  Council  to  accept  the  tender  of  the  Cedes  Electric 
Traction,  Ltd.,  for  the  supply  and  erection  of  overhead  equipment 
on  the  Oakworth  and  Eastburn  trolley  vehicle  routes  at  an  inclusive 
price  of  £923  per  mile,  and  for  the  supply  of  four  trolley  vehicles 
at  £720  each.  The  approximate  length  of  the  route  is  six  miles, 
seven  furlongs. 

The  T.C.  has  accepted  the  tender  of  the  British  Thomson-Houston 
Co.,  Ltd,,  for  a  spare  motor,  at  £500. 

LlandalT'  and  Dinas  Powis. — The  U.D.C.,  on  De- 
cember 3rd,  accepted  the  tender  of  the  B.I.  and  Helsby  Cables,  Ltd., 
for  cables  and  laying,  at  £3,161. 

London.  —  Westminster. —  The  City  Council  has 
accepted  the  tender  of  Speedy,  Eynon  &  Co.,  at  £20,  for  rewiring 
and  rearranging  the  electric  lights  at  the  Buckingham  Palace 
Eoad  Library. 

Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  Tyssen  Street, 
Dalston,  London,  NE.,  have  obtained  the  contract  for  tantalum 
and  Wotan  drawn-wire  lamps  for  the  Metropolitan  Railway  for  the 
ensuing  12  months, 

L.C.C. — The  Highways  Committee  has  placed  a  contract  with 
Messrs.  Cammell,  Laird  &  Co.,  Ltd.,  for  100  axle  forgings,  5i  in. 
diameter,  at  £2  Is.  9d.  each. 

L  CO. — The  Stores  and  Contract  Committee  recommends  the 
acceptance  of  the  following  tenders : — For  electric  carbons 
(Schedule  Xo.  13)  for  12  months,  Crompton  &  Co.,  Ltd.,  items  2,  3 
and  4  ;  and  the  Sloan  Electrical  Co.,  items  1  and  5. 

Hackney.  —  The  Electricity  Committee  has  accepted  the 
tender  of  Rice  &  Son,  Stockwell  Road,  S.W.,  of  £11,569,  for  the 
completion  of  the  electricity  works  extensions. 

Stepnet. — The  Electricity  Committee.  For  the  supply  of 
switchgear,  the  following  firms  tendered  : — 

Beyrolle  &  Co.,  Ltd ;     (recommended)  ^6,975 

Johnson  &  Phillips,  Litd.          6,656 

Switchgear  &  Co^ranB,  Ltd.     . .         6,732 

British  Westinghouse  Electric  &  Manufacturing  Co,,  Ltd.  . .  7,012 

British  Thomson-Houston  Co.,  Ltd.           7,200 

The  Highways  Committee  has  accepted  the  tender  of  the 
British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.,  for 
16  armatures  (class  220),  and  80  field  coils  at  £38  18s.  an  armature 
and  £6  a  coil  ;  20  coupler  heads  have  been  obtained  from  the 
A.B.  Coupler,  Ltd.,  at  a  cost  of  £60  for  fitting  to  standard  cars  for 
use  with  trailers,  also  six  buffer  heads  for  tractors,  ana  bufferhead 
couplers  for  trailers  as  spares,  at  £27. 

Batteesea.— The  B.C.  it  purchasing  from  the  British  Vulcan 
Soot  Cleaning  Co.,  for  £83,  an  apparatus  which  is  designed  to 
facilitate  the  cleaning  of  the  No.  10  boiler  at  the  central  generating 
station. 


Manchester. — The  l*ilectricity  Committee  of  the  Cor- 
poration has  accepted  the  following  tenders  : — 

1, 800/2. 200-Kw.  converter  for  Dickinson  Street  sub-station.— Bruce  Peebles 

and  Oo.,  Ltd. 
Supply  of  12  mnnlhs'  requirements  of  static  transformers.— Ferranti,  Ltd. 
Supplies  of  cable. — W.  T.  Glover  &  Co.,   Ltd.  ;  Liverpool  Blectrio  Cable 

Co.,  Ltd. ;  Charles  Macintosh  &  Co.,  Ltd. ;  and  Johnson  &  Phillips,  Ltd. 

Uotlierham. — The  T.C.  has  accepted  the  tender  of  the 
Rees  Roturbo  Engineering  Co  ,  at  £488,  for  motor-driven  pumps  at 
the  sewage  outfall  works. 

Sheffield, — The  City  Council  has  accepted  the  tender  of 
the  Brightside  Foundry  and  Engineering  Co.,  Ltd.,  at  £73,  for 
installing  hot-water  supply  apparatus  at  the  Holme  Lane  car 
depot. 

St.  Helens. — The  Electricity  Committee  has  accepted 
the  tender  of  Callender's  Cable  and  Construction  Co.,  Ltd.,  for  cable 
required  in  connection  with  the  new  600-kw.  rotary  converter. 

Tnnbridge  Wells. — The  T.C.  has  accepted  the  tender  of 

Mr.  H.   A.  Stonham  for  installing  the  electric  light  at  the  sana- 
torium, at  £105. 

Wakefield. — The  Electricity  Committee  has  accepted 
the  tender  of  the  Victoria  Coal  and  Coke  Co.  for  coal. 

Walsall. — The  following  tenders  have  been  accepted  by 

the  T.C.  :— 

Oeneral  Elleotric  Co.,  Ltd.— Sub-station  gear,  £41  10s. 

O.  Robson  &  Co. — Combined  electric  track  grinder  and  drilling  machine. 

Watford. — The  tender  of  the  Electrical  Construction  Co. 
has  been  accepted  by  the  U.D.C.,  at  £52  10s.,  for  a  new  feeder 
panel. 

Wolverliaiiipton. — The  Corporation  Electricity  Com- 
mittee has  accepted  the  following  tenders  : — 

Willans  &  Rob  nson,  Ltd.,  £13,159,  for  a  4,000-kw.  turbo-alternator  with 

condenser,  and  steam  and  water  pipes,  &c. ;  and 
A.  Reyrolle  &  Co.,  Ltd.,  £650,  switchgear  for  the  extension  plant. 

Worthing. — The  T.C.  has  accepted  the  tender  of 
Messrs.  Bodle  &  Addison,  of  Eastbourne,  for  extensions  to  elec- 
tricity works,  at  £1,787. 


THE    ELECTRICAL    ENGINEERS 
(LONDON    DIVISION). 


Oommandlng  OfBoer— Lieci.-Coi..  H.  M.  Leaf. 
The  following  orders  have  been  issued  for  the  current  week  : — 

Monday,     December     15th. — "A"    Company.       Technical     instruction 

7  p.m.  to  10  p.m. 
Tuesday,  December  16th. — "B"  Company.    Ditto. 
Wednesday,  December  nth.— Recruits  only.    Infantry  drill  and  technical 

instruction,  7  p.m.  to  10  p.m. 
Thursday,  December  18th.—"  C  "  Company.    Technical  instruction,  7  p.m. 

to  10  p.m. 
Friday,  December  19th. — "  D  "  Company.    Special  class  on  Orossley  engine, 

7  p.m.    Technical  instruction,  7.30  to  9.80  p.m. 
Saturday,  December  20th.— Headquarters  will  be  opened  for  regimental 

business  only  from  lU  a.m.  till  12  noon. 

(Signed)        R.  Holt-White,  Capt.  R.E.,  Adjutant. 

For  Officer  commanding  L.E.E, 


Strike    at    Schenectady. — Labour   troubles   at   the 

Schenectady  Works  of  the  General   Electric  Co.  have  resulted  m 
partial  cessation  of  work  there.     On  the   mormutr  of  Xovember 
25th.  after  neffotiations  between  the  company  and  representatives 
of  the  men,  from  one-third   to  one-half  of  the  employes  struck. 
During  the  day  many  of  those  who  had  remained  at  their  posts 
in  the  morning  left  their  work.     A  number  of  the  men  have  since 
returned  to  work,  and  at  the  time  the  Electrical  World  of  Novem- 
ber 29th   went    to   press,  about  13,000  were  out.     Two  workers 
who  were  laid  off  are  the  ostensible  cause  of   the  trouble.     These 
employes  were  said  to  have  been  active  in  Union  matters,  And  for 
that  reason  the  action  taken  by  the  company  in  jegard  to  them 
was  made  the  basis  of  a  strike.    Another  definite  cause  which  had  a 
potent  influence  in  the  matter  was  the  existence  of  Unions  among 
the  employes  between  which  there  has  always  been  strong  feeling. 
Mr.  G.  E.  Emmons,  manager  of   the  Schenectady  Works,  made  a 
statement  to  the  effect  that,  owing  to  a  falling-off  in  business,  it 
had  become  necessary  for  the  General  Electric  Co.  to  reduce  force 
in  all  of  its  apparatus  factories,  the  Schenectady  Works  being  the 
last  to  be  affected.     Instructions  were  accordingly  issued  to  the 
superintendents  of    the    various    di'.nsions    directing    that    such 
reductions  in  force  as  were  necessary  to  meet  business  conditions 
should  be  made.     Without  any  intent  to  discriminate  against  any 
individuals  or  class  of  employes,  it  happened,  on  the  merits  of  the 
case,  that  a  certain  man  and  woman  who  had   been  prominent  in 
labour   matters  were  laid   off,  among  others  in   the  department 
where  they  were  employed. 
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ELECTRICITY  AT  THE  MIDDLESEX  GUILDHALL. 


An  installation  of  more  than  ordinary  interest  has  recently 
been  carried  out  at  the  new  (iuildhall  of  the  County  Council 
of  Middlesex,  in  Westminster,  by  Messrs.  A.  V.  Oifkins  and 


Middlesex  Guildhall  :  Coubt  No.  1. 

Co.,  to  the  specification  of  Mr.  R.  A.  Smith,  M.I.E.E.     The 
building  is  a  very  fine  example  of  high-class  architecture,  in 
a    style    resembling    that    of    the    Tudor    period,    which 
harmonises  admirably  with  the  environ- 
ment— the  site  being  close  to  Westminster 
Abbey  and  other  historic  buildings  ;  the 
architects    were    Messrs.  J.    S.  Gibson, 
Skipwith   and    Gordon,   in  collaboration 
with  Mr.  H.  T.  Wakelam,  M.Inst.C.E., 
the   County  Surveyor,  and    the  general 
contractor   for   the  building  was  Mr.  J. 
Carmichael. 

The  equipment  comprises,  in  addition 
to  the  electrical  installation,  a  steam 
heating  system  and  domestic  hot  water 
supply,  and  the  arrangements  for  heating 
and  ventilation  have  been  carried  out 
with  exceptional  completeness  and  fore- 
sight. 

The  wiring  is  enclosed  throughout  in 
screwed  solid-drawn  steel  barrel,  the  whole 
of  which  was  laid  before  a  single  wire 
was  run.  The  ends  of  the  pipes  are 
fitted  with  smooth  brass  bushes  wherever 
they  enter  boxes.  The  latter  are  of 
cast-iron,  and  are  provided,  where 
necessary,  with  bridge-pieces  for  adjust- 
ing the  switch-plates  to  suit  any  possible 
variation  in  the  final  level  of  the  plaster  ;  the  switches  are 
all  of  the  flush  type,  with  plates  finished  to  match  the 
corresponding  fittings. 


The  cables  were  supplied  by  'Mesere.  W.  T.  Clover  and 
Co.,  Ltd.,  of  the  CM. A.  2,000  and  COO-megohm  clan  ; 
the  largest  are  ;^7/10,  supplying  the  main  switchbf^rd,  which 
is  fixed  in  the  bas^rraent.  ConnectioDB 
are  made  to  lx*th  sides  of  the  West- 
minster Electric  Supply  Corporation's 
three-wire  system,  to  f^lance  the  load  as 
closely  as  pos.sible.  An  entirely  separate 
connection,  however,  is  taken  from  the 
mains  to  the  electric  kitchen,  which  is 
in  a  room  on  the  third  floor  ;  the  main 
cable  in  this  case  is  paper-insalat<.-d,  lead- 
covered  and  armoured,  size  37/14. 

The    main    switchboard    consi-ta    of 
three     marble    panel?,     carrying      d.p. 
switches   and    fuses  •    the   centre   panel 
provides  for  the  three  larger  motors  at  400 
volts  across  the  outers,  and  each  of  the 
other  panels,  at  2<  >0  volts,  carries  1 1  ways 
for  lighting,    and  two  ways   for  power, 
besides    two    main    switches    for    these 
sections.      The   power  installation  com- 
prises a  passenger  lift,  three  service  lifts, 
sump  and  sewage  pumps,  and  four  venti- 
lating fans.     Two  fans  in  the  basement 
are  blowers,  driven  by  2^-h.p.  2i >0-volt  Holmes  variable-speed 
motors  ;  two  in  the  tower  are  exhaust  fans,  similarly  driven, 
and  all  are   controlled  by  two  starter  and  regulator  pan*  Is, 


Council  Chamber. 


Court  No.  2. 

made  by  Messrs.  A. T.  Gifkins .<:  Co  ,  and  fixed  in  the  basement. 
To  prevent  accident  to  workmen,  a  three-pole  switch  in  a  lock- 
up case  is  provided  in  the  tower  fan  room,  by  means  of  which 

the  mains  and  the  shunt 
connection  to  the  fan- 
motors  can  be  completely 
cut  off  from  the  supply. 
About  30,000  ft.  of 
conduit  and  20  miles 
of  wire  (including  that 
used  for  bells  and  tele- 
phones) were  required 
to  carry  out  the  work. 

The  whole  of  the 
ornamental  fittings  used 
in  the  Guildhall  were 
made  by  Messrs.  H.  H. 
Martin  «t  Co.,  under  the 
direction  of  ilr.  0.  R, 
Albrow,  and  were 
specially  designed  to 
suit  the  surroundings  in 
which  they  would  be 
nsed.  They  differ, 
F 
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accordingly,  in  the  various  halls,  and  as  the  beauty  of 
a  fitting"  cannot  be  justly  apprehended  unless  it  is  seen  in 
the  appropriate  setting,  we  have  photographed  the  upper 
parts  of  the  principal  rooms  with  the  fittings  in  place. 

In  the  Council  Chamber  there  are  six  electroliers,  each 
carrying  eight  o2-watt  tungsten  lamps,  in  two  sets,  fed  from 
different  circuits.  Each  fitting  is  of  hand -hammered  metal 
with  a  plume  bronze  finish,  and  weighs  over  U  cwt. 

Court  Xo.  1  is  provided  with  12  fittings  in  bronze,  each 
of  which  carries  four  32-watt  lamps  ;  and  Court  No.  2  has 
eight  corona  fittings,  six  of  which  carry  four  lamps  and  two 
five  lamps  each. 

The  main  corridors  are  provided  with  two-light  fittings, 
shown  in  one  of  our  views,  and  the  staircase  will  be  lighted 
by  a  very  handsome  electrolier. 

The  kitchen  contains  an  unexpectedly  large  array  of 
electric  cooking  apparatus,  the  whole  of  which  is  of  the 
"Tricity"  make,  and  was  supplied  and  fitted  by  Messrs. 
A.  V.  Gifkins  &  Co.     The  800-watt  standard  heating  unit. 


Electric  Cooking  Apparatus:  Grill,  Ovens,  &c. 

with  double  control,   is  used  throughout  the  installation,  in 

connection     with    the     special    plug-boards,    with    signal 

lamp,  &c.,  supplied  by  the  British  Electric 

Transformer  Co.  for  the  purpose.     Thirty 

of  these  units  are  provided,  making  a  total 

maximum  demand  with  other  apparatus 

of  21) -5  KW. 

There  are  two  double  ovens,  each  fitted 
with  four  units,  and  built  in  two  com- 
partments ;  over  these  are  hoods.  A 
large  double  grill  of  the  standard 
hotel  type  is  provided,  with  four 
heating  units — two  above  and  two 
below  ;  under  the  grill  is  a  large  hot 
cupboard,  capable  of  warming  150  plates, 
and  provided  with  portable  racks  hold- 
ing 30  plates  each. 

In  the  middle  of  the  room  is  a  carving 
table  fitted  with  four  units  ;  on  the  top 
are  two  hot  carving  dishes,  and  below 
there  is  a  hot  cupboard. 

The  remaining  apparatus  includes  three 
steamers,  each  large  enough  for  three 
12-pint  saucepans,  and  fitted  with  two 
heating  units ;  two  2-gallon  copper  urns  ; 
one  fish-kettle  ;  one  ham-boiler  ;  one 
milk-saucepan ;  two  bains-marie,  with 
copper  pots;  and  one  large  fish  frier,  " 
heated  by  two  units.  i  j 

The  tables  are  covered  with  polished 
pewter,  the  walls  are  lined  with  white 
tiles,  and  the  whole  kitchen  presents  apicture  of  neatness 
and  cleanliness  unapproachable  with  any  but  the  electric 
system  of  cooking. 


The  bell  and  telephone  installations  are  of  the  same  high 
quality  as  the  rest  of  the  equipment.  All  the  wiring — 
which  is  insulated  with  "  Pernax  " — is  enclosed  in  solid- 
drawn   screwed   barrel  ;    the    bell-pushes    are    of    Messrs. 


Fittings  in  Corridor. 

Lundberg's  "  Pixie  "  type.  The  bell  system  is  exception- 
ally complete,  single  bell  circuits  from  room  to  room  being 
used  in  many  cases  in  addition  to  indicator  systems.  A 
30-line  private  telephone  exchange  is  installed. 

The  heating  apparatus  for  the  Courts  and  the  Council 
Chamber,  installed  by  Messrs.  Rosser  &  Russell,  Ltd., 
is  controlled  by  an  automatic  electrical  regulator. 

The  whole  undertaking  reflects  credit  alike  on  the 
engineers  and  contractors,  and  is  worthy  of  the  fine  build- 
ing which  it  is  to  serve.  We  are  much  indebted  to  Mr. 
R.  W.  Willis,  A.M.I. E.E.,  who  has  supervised  the  work  on 


Carving  Table  and  Various  Utensils. 

behalf  of  Mr.  R.  A.  Smith,  and  to  Mr.  G.  H.  Kilsby,  of 
]\Iessrs.  A.  V.  Gifkins  &  Co.,  for  their  kind  assistance 
in  compiling  these  notes. 
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SMALL  ELECTRIC   LIGHT  AND   POWER   UNDERTAKINGS. 


V.y  If.  1'.  GIRLING,  M.I.K.K. 


Thkrk  has  been  much  discussion  recently  in  these  columns 
concerning  the  possibilities  of  the  development  of  electric 
lighting  in  villages,  and  I  firmly  believe  that  there  is  con- 
siderable scope  in  this  direction  provided  the  problem  is 


Gas  Engine  Plant,  Barton-on-Humbee  E.L.  Station. 

tackled  in  a  common-sense,  businesslike  way.  Villages 
must  inevitably  be  treated  upon  different  lines  to  small 
towns  ;  in  fact,  there  is  just  as  much  difference  between  the 
two  propositions  as  there  is  between  the  provision  of  electric 
supply  for  a  small  town  and  for  a  large  city. 

A  very  good  object-lesson  is  found  in  methods  of 
supplying  ordinary  everyday  necessities.  For  example, 
the  grocer  in  the  village  is  more  often  than  not 
also  the  linen  draper,  and  may  also  supply  newspapers, 
tobacco  and  boots,  and  sometimes  he  is  a  universal  pro- 
vider in  a  humble  way.  Then,  again,  he  does  not  wait  for 
customers  to  come  in  from  the  outlying  farms,  and  other 
scattered  houses,  but  two  or  three  times  a  week  sends  out  a 
miniature  shop  on  wheels,  to  cacch  those  who  might  other- 
wise leave  their  shopping  to  a  weekly  visit  to  the  nearest 
market  town,  and  generally  to  encourage  trade. 

Electricity,  to  be  a  success  in  a  village,  must  be  supplied 
on  the  same  lines  ;  it  must  be  an  additional  commodity 
offered  by  the  local  cycle  engineer,  plumber,  repairer  of 
property,  builder,  or  even  the  blacksmith,  any  of  whom,  if 
personally  intelligent,  can  be  trained  to  run  the  "  central 
station  "  as  a  well-paying  hobby,  the  wiring  being  done  by 


an  electrical  man  from  the  nearefit  town  if  the  promoter  is 

not  prepared  to  undertake  it  himself.  If  no  Boitable 
tradesman  can  be  found,  ii  often  happens  that  there  u  a 
well-t(>do  resident  in  or  near  the  village  who  desirea  the 
convenience  of  water  and  light  in  his  own  hooae  on  modern 
lines,  and  ha.s  the  interest  of  the  village  saffidently  at  heart 
to  entertain  a  scheme  for  public  lighting,  especially  if  he 
can  be  satisfied  that  it  will  be  self-supporting,  and  if  he  has 
a  chauffeur  who  can,  by  attending  to  it,  earn  [>art  of  his  wages. 
To  come  to  the  point  with  which  this  article  is  more 
directly  concerned,  viz.,  the  supply  of  electric  light  and 
power  to  small  t^jwns  ;  there  is,  of  coarse,  a  much  better 
chance  of  securing  the  necessary  consnmf-rs  and  financial 
support  in  this  case.  Though  not  absolut^rly  essential,  two 
very  important  factors  in  the  successful  operation  are  street 
lighting  and  a  power  load,  since  while  private  house  lighting 


I 


View  of  Main  Switchboard. 


Terminals  for  Overhead  Lines. 

may  be  the  most  remunerative  per  unit  supplied,  it  is  generally 
insufficient  to  maintain  an  e'licient  special  staff  except,  perhaps, 
at  seaside  towns  and  other  holiday  resorts  where  an  exceptional 
demand  for  plenty  of  good  light  is 
experienced.  When  neither  of  these  two 
outlets  is  obtainable,  the  problem  has  to 
be  dealt  with  on  similar  lines  to  village 
lighting  as  above  described,  if  it  is  to 
pay  its  way. 

A  third,  and  still  more  important, 
factor  in  small  town  lighting  on  a 
successful  basis  is  found  in  overhead 
wiring.  There  are  very  few  unpreten- 
tious towns  that  can  afford  the  doubtful 
luxury  of  underground  wiring.  It  costs 
five  or  six  times  as  much,  and  is  a  con- 
tinual source  of  annoyance  lx)th  to  the 
engineer  in  charge  and  the  "  man  in  the 
street." 

The  necessary  additional  capital  outlay 
involved  by  underground  wiring  usually 
cripples  the  small  concern  hopelessly, 
which  struggles  to  rectify  matters  by  a 
higher  price  per  unit,  thus  choking  off 
prospective  consumers,  and  sounding  its 
own  death  knell. 

Then,  again,  even  if  it  is  a  fairly 
wealthy  neighbourhood,  and  the  money  ia 
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forthcomiiii!:,  the  new  company,  though  successfully  floated, 
gets  itself  into  bad  odour  from  the  start  by  disturbing  all 
the  roads,  and  continues  to  be  a  nuisance  so  long 
as  new  consumers  are  being  connected  ;  and  after 
this  has  died  down  to  unimportance  by  its  infrequent 
occurrence,  it  is  more  than  probable  that  faults  may  begin 
to  develop,  again  necessitating  the  disturbance  of  the  road 


Producer  Plant,  Barton-on-Humber  E.L.  Station. 

surface  with  its  accompanying  adverse  comments  tending  to 
make  the  supply  unpopular. 

On  the  other  hand,  overhead  wiring  and  services  can  be 
erected  without  incommoding  the  public  at  all,  and  faults, 
which  are  much  less  likely  to  occur,  can  generally  be 
detected  very  readily  and  rectified  without  their  occurrence 
being  known.  The  objection  of  appearance  is  often 
raised,  but  can  be  overcome  by  well-designed  steel  poles 
in  the  more  important  thoroughfares,  and  neat  wooden 
ones  in  the  outlying  districts,  especially  if  people  are  well 
informed  that  current  will  be  available  at  a  lower  rate  as  a 
result  of  overhead  wiring,  and  much  annoyance  to  them  will 
be  avoided. 

A  brief  description  of  the  plant  and  general  conditions 


now  employs  some  800  persons,  and  sends  out,  amongst 
other  things,  about  1,000  cycles  per  week  to  all  parts  of  the 
world. 

The  electric  lighting  and  power  scheme  originated  from 
the  uncompromising  attitude  of  the  local  gas  company,  and 
the  consequent  demand  for  some  other  and  better  form  of 
light  to  compete  with  gas.  Street  lighting  was  one  of  the 
chief  troubles,  and  this  was  met  by  an  offer  from  Mr.  Hopper 
to  undertake  a  12  years'  street  lighting  contract  for 
150  electric  lamps  of  100  c.p.  each  at  £2  2s.  per  lamp  per 
annum,  from  lighting-up  time  until  12  o'clock  midnight 
during  the  lighting  season.  This  offer  was  accepted,  and 
the  present  company,  with  a  nominal  capital  of  £20,000, 
was  the  result.  The  company  has  a  very  excellent  prospect 
before  it,  owing  to  the  local  industry  consisting  largely  of 
the  manufacture  of  bricks  and  tiles,  which  only  require 
power  in  the  daytime  of  the  summer  months.  This  should 
prove  an  immense  help  to  the  establishment  of  a  good  load 
factor.  In  addition  to  this,  there  are  numerous  small  power 
consumers,  as  well  as  one  or  two  using  sevsral  hundred 
horse-power  each,  in  the  district. 

It  is  not  proposed  to  issue  the  whole  of  the  shares  at 
present,  as  a  good  margin  has  been  allowed  for  future 
extensions.  It  is  interesting  to  note,  however,  that  nearly 
half  the  total  amount  has  already  been  subscribed  locally, 
and  fully  paid  up  in  £1  shares  issued  at  par,  thus  estab- 
lishing  the   company   on   a   good    sound    financial    basis,. 


Overhead  Transmission  and  Street  Lighting. 

at  Barton-on-Humber  will  serve  to  illustrate  the  usual  diffi- 
culties met  with,  and  points  of  interest  which  arise  in 
connection  with  small  town  supply. 

By  way  of  introduction,  it  may  be  stated  that  the  con- 
ception and  inauguration  of  this  scheme  were  almost 
entirely  due  to  the  enterprise  of  Mr.  F.  Hopper,  the  founder 
of  the  large  cycle  factory  in  Barton-on-Humber,  known  as 
the    E'swick- Hopper   Cycle  and   Motor   Co.,    Ltd.,  which 


Crompton  Generator,  coupled  to  Gas  Engine. 

especially  as  the  directors  include  some  of  the  most 
influential  gentlem.en  of  the  district. 

As  regards  plant  which  has  actually  been  laid  down,  the 
buildings,  which  are  often  dealt  with  on  the  "  anything  will 
do "  principle,  have  in  this  instance  been  very  carefully 
thought  out,  and  specially  erected  to  the  designs  of  a  local 
architect,  Mr.  W.  Stamp,  who  has  not  neglected  to  make 
them  of  good  appearance,  and  has  been  assisted  by  the 
writer  in  his  capacity  of  consulting  engineer.  They  consist 
of  a  lofty  engine  room,  65  ft.  x  28  ft.,  fitted  with  a 
suitable  overhead  travelling  crane  to  facilitate  repairs  and 
extensions,  a  lean-to  on  one  side  accommodating  gas 
producers  with  a  reinforced  concrete  floor  above  for  the 
storage  of  fuel,  which  can  thereby  be  fed  straight  through 
hoppers  by  gravity  to  the  producers.  The  side  of  this 
lean-to,  which  is  partly  open  at  the  top,  has  the  ground  floor 
entirely  closed  in  by  sliding  doors  to  admit  of  unlimited 
ventilation. 

On  the  other  side  of  the  engine  room  is  a  second  lean-to 
forming  the  battery  room,  stores  and  offices. 

In  addition  to  this,  a  very  nice  engineer's  house  has  been 
erected  on  an  adjoining  site  with  a  showroom  in  the  front, 
which  has  the  obvious  advantage  of  making  it  easy  to  keep 
goods  on  show  all  day  and  throughout  the  evenings  with 
very  little  expense  or  trouble,  and,  incidentally,  there  is  a 
much  greater  likelihood  of  the  chief  being  in  the  power 
house  quickly  should  any  emergency  arise  which  may  enable 
him  to  avert  serious  trouble.  It  also  gives  him  numerous 
opportunities  of  tackling  prospective  consumers  while  they 
are  in  the  mood  to  listen  to  his  propositions.  It  may  be 
suggested  that  the  engineer  does  not  always  want  to  be  toa 
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handy  to  be  bothered  by  just  anybody  and  at  all  hours  ;  bia 
if  he  has  the  success  of  his  undcrtakinfj  at  heart  as  he  should 
have,  this  will  not  be  the  case  in  a  small  town,  whatever  it 
might  be  in  a  larger  one. 

The  generating  station  at  Barton  lias  been  designed  for 
two  70-H.)'.  units  as  already  installed,  with  room  for  one 
140-M.i'.  set  at  one  end  of  the  building,  and  ample  space  to 
extend  the  building  at  the  same  end  when  necessary.  In 
addition  to  this,  an  arrangement  has  been  made  whereby 
power  shall  be  available  in  emergencies  from  the  cycle 
factory  of  the  Elswick-llopper  Cycle  and  Motor  Co.,  Ltd., 
on  the  adjoining  property,  where  some  400-if.i*.  of  generat- 
ing plant  is  in  operation. 

The  plant  installed  by  the  Barton-on-H umber  Electric 
Supply  Co.,  Ltd.,  includes  two  70-H. p.  anthracite  suction 
gas  plants  and  engines  by  Messrs.  Ruston  Proctor  tt  Co., 
Ltd.,  of  Lincoln.  The  engines  are  fitted  with  their  electric 
lighting  type  heavy  fly-wheels  and  throttle  governing,  with 
the  result  that  a  very  steady  voltage  is  obtained. 

Each  of  these  engines  is  directly  connected  by  means  of 
a  Zodel  Voith  flexible  coupling  to  a  45-KW.  440-480-volt 
Crompton  continuous-current  interpole  compound  dynamo 
with  a  single-pole  handgrip  ironclad  fuse  attached  to  it 
to  avoid  the  otherwise  fatal  consequences  of  a  short  in  the 
mains  between  it  and  the  switchboard. 

The  auxiliary  plant  includes  a  double  hand  reversible 
motor-driven  booster,  consisting  of  three  machines  coupled 
together  on  one  bedplate,  and  a  C.M.B.  balancer  capable  of 
dealing  with  40  amperes  out  of  balance.  Both  of  these  are 
of  Messrs.  Crompton  tt  Co.'s  manufacture  and  are  doing 
their  work  very  satisfactorily. 

The  whole  of  the  apparatus  is  controlled  from  a  19-panel 
switchboard  which  has  been  erected  along  the  wall  dividing 
the  engine  room  from  the  battery  room,  and  right  up  at  the 
extension  end  of  the  building,  so  that  there  will  be  ample 
room  for  adding  to  it,  and  it  may  be  somewhere  near  central 
when  the  station  has  assumed  its  probable  final  dimensions. 

The  switchboard  was  also  supplied  by  Messrs.  Crompton. 
The  dynamo  panels  are  fitted  with  the  usual  meters, 
shunt  regulators,  voltmeter  plugs  and  pilot  lamps.  A 
s.p.  overload  and  reverse  loose-handle  type  circuit- 
breaker  is  fitted  in  one  pole,  and  a  porcelain  hand- 
grip damped  fuse  in  the  other  pole.  The  dynamos 
are  also  arranged  with  the  aid  of  a  d.p.  field-breaking 
switch  and  three-pole  change-over  main  switch  (positive, 
negative  and  equalising)  to  start  the  gas  engines  elec- 
trically by  means  of  one  of  the  boosters.  One  position 
of  this  main  switch  is  arranged  to  join  the  booster 
armature  terminals  direct  across  the  terminals  of  the  gene- 
rator with  the  compound  winding  cut  out.  When  ready 
to  start  the  engines,  the  gas  is  turned  on  full  and  the  engine 
put  on  half  compression.  The  booster  is  then  started  up 
and  adjusted  to  give  two  or  three  volts  in  such  a  direction 
that  the  positive  of  the  booster  armature  shall  be  con- 
nected to  the  positive  of  the  generator  armature  when  the 
main  three-pole  switch  is  closed  in  the  starting  position. 
This  operation  is  then  performed  and  the  pressure  on  the 
booster  increased  gradually  by  means  of  its  shunt  regulator 
so  as  to  maintain  the  current  through  the  dynamo  arma- 
ture at  about  its  normal  full-load  rating.  This  current  is 
allowed  to  pass  until  the  engine  fires  sufficiently  to  bring 
the  current  down  to  nearly  zero,  when  the  circuit  is  imme- 
diately broken  and  the  voltage  of  the  generator  adjusted  in 
the  usual  way  as  soon  as  full  speed  is  obtained,  when  it  can 
be  paralleled  by  dropping  the  main  switch  into  the  running 
position. 

This  method  is  found  to  be  very  satisfactory,  and  is  a 
great  improvement  upon  compressed  air  or  other  means  of 
starting  owing  to  its  almost  unlimited  capacity  since  the 
booster  motor  takes  a  trivial  amount  of  current  to  supply 
the  heavy  low-voltage  current  re(]uired,  Z.^.,  only  about  10  or  lo 
amperes  are  taken  from  the  battery  during  the  process. 

The  booster  panels  are  fitted  with  an  auxiliary  circuit 
arranged  to  avoid  the  possibility  of  an  accident  due  to  the 
booster  being  switched  into  circuit  with  the  battery,  before 
the  motor  is  started,  or  the  motor  being  shut  down  before 
the  booster  is  taken  out  of  the  battery  circuit,  either  of 
which  operations  would  be  very  liable  to  cause  the  booster  to 
race  and  burst  by  centrifugal  force,  a  fact  which  central- 
station  engineers  know  to  their  cost.     To  accomplish  this 


an  overload  circuit-breaker  i»  fitted  in  one  pole  of  the 
motor  circuit,  which  Hhort-circoitB  the  no-volt  coil  on  the 
moUjr  starter  if,  doe  Uj  any  (»use,  it  nhould  trip.  This,  of 
course,  throws  the  motor  starter  into  the  "off"  poeitlon. 
and  thereby  cloHes  an  aa.xiliary  circuit  by  means  of  a  small 
short-circuiting  switch  attained  to  the  baodle,  pnmded  the 
three-way  IxxMter  switch  ig  in  the  position  to  connect  the 
booster  in  series  with  the  Ijattery.  when  it  alio  dom  the 
fame  auxiliary  circuit  at  another  point  }■-  '■'~'^%  of  a 
similar  short-circuiting  switch   on    its   and-  .nd  two 

small  contact?.      This  anxiliary  circuit    inciadea  a  ahnnt- 
coil   round   the  battery  circuit-breaker  powerful  enoojir'    • 
trip    it,    thus   preventing    the   Ijattery   from   drivint/ 
booster,  as  would  otherwise  be  the  case. 

This  would,  of  course,  mean  a  momentary  disc 
in  the  supply  if  there  happened  to  be  no  engine  stL-  wu- 
nected  on  to  the  bars  at  the  same  time,  but  it  only  requires 
a  moment  to  get  'the  booster  three-way  switch  on  to  the 
battery  terminal,  and  to  close  the  battery  breaker,  or, 
alternatively,  to  gee  the  booster  motor  running  again,  and  it 
is  certainly  better  to  risk  this  than  the  possible  expense  of 
rewinding  a  booster  and  repairing  any  consequential  damage, 
which  might  be  of  a  very  serious  nature. 

The  writer  has  had  this  arrangemeat  fitted  elaewbere, 
and  in  every  case  it  has  had  occasion  to  fulfil  its  function 
sooner  or  later,  especially  when  a  new  hand  is  on  the 
switchboard.  This  more  than  warrants  the  slight  extra 
expense  involved. 

Each  of  the  battery  panels  has  an  overload  loose  handle 
circuit-breaker  fitted  with  the  above  auxiliary  coil,  a 
porcelain  handgrip  fuse  in  the  other  pole,  and  a  hand  wheel 
connected  by  bevel  gears  to  the  single  function  battery 
regulating  switches  mounted  on  the  wall  behind  the  board. 
so  that  bare  connections  can  be  taken  from  the  back  of  it 
direct  to  the  regulating  cells  in  the  accumulator  room 
behind.  The  position  of  the  switch  on  the  contacts  is 
made  clear  by  means  of  a  mirror  suspended  above  the 
board. 

An  integrating  recording  wattmeter  is  provided  to  indi- 
cate the  total  number  of  units  generated,  and  in  addition 
there  are  a  pair  of  ami)ere-hour  meters  arranged  to  integrate 
the  total  watts  delivered  at  the  declared  voltage,  for  checking 
the  house-service  meters. 

The  battery  supplied  by  the  Tudor  Accumulator  Co. 
consists  of  2G0  cells  capable  of  a  discharge  rate  of  GG 
amperes  for  six  hours  down  to  1"8  volts  per  cell  ;  the 
plates  are  mounted  in  glass  boxes  of  such  size  that 
additional  plates  can  be  added  so  that  the  battery  can  be 
brought  up  to  a  capacity  of  100  amperes  for  six  hours  down 
to  1"8  volts  per  cell,  if  required  later  on. 

The  mains  are  of  the  overhead  type,  consisting  of  bare 
single-strand  copper  supported  on  creo*oted  wooden  poles  in 
the  outlying  district,  whic'.  have  been  finished  otT  by  having 
painted  battens  banded  on  to  them  for  about  4  ft.  up.  In 
the  better  streets,  however,  painted  steel  poles  with  dwarf 
bases  have  been  used  for  the  sake  of  appearance,  and  in  the 
leading  streets,  which  are  very  narrow,  underground  lead- 
covered  cable  has  been  drawn  into  earthenware  pipes,  these 
cables  being  of  the  four-core  type,  so  far  as  the  distributors 
are  concerned,  and  two-core  feeders.  The  brauches  are  con- 
nected by  married  joints  in  hermetically  sealed  lead  joint 
boxes  filled  up  with  compound. 

Lightning  arresters,  and  the  necessary  choke  coils  have, 
of  course,  been  fitted  wherever  the  overhead  work  joins  the 
underground,  and  the  neutral  wire  is  well  earthed  at  the 
ordmarv  Board  of  Trade  station  earthing  panel. 

The  street  la.ups  are  controlled  in  groups  by  Venner  time 
switches,  which  are  designed  to  give  morning  lighting  as 
well  as  evening  lighting  when  required. 

The  mains  and  machinery  have  been  very  neatly 
installed  by  INIessrs.  Crompton  c<:  Co.'s  contract  department, 
and  the  whole  of  the  work  has  been  carried  out  to  the 
writer's  specification. 

It  is  interesting  to  note  that  wiring  for  lighting  purposes 
to  the  extent  of  considerably  over  the  equivalent  of  1.000 
20-watt  lamps  was  completed  ready  for  use  before  the  first 
engine  was  started  up  in  July  last,  in  addition  to  a  good 
power  and  heating  load,  and  that  some  considerable  exten- 
sions to  the  mains  have  already  been  carried  out,  £ind  others 
are  under  consideration. 
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FORTHCOMING    EVENTS. 


Electro-Harmonic  Society.— Friday,  December  ISth.  At  8  p.m.  At  Holborn 
Kevnamant.      6niokiu«  Concert. 

Greenock  Electrical   Society,— Friday,  December  lath.     At  7.45  p.m.    At 

Temperance    Institutp,    West     Stewart    Street.     Papers     on    "Primary 

Batteries,"  by  Mr.  A.  BucklitBOh  ;  "Secondary  Batteries,"  by  Mr.  H.J. 

Roberts. 
Junior  Institution  of  Engineers.— Friday,  December  12th.    At  8  p.m.    At 

39,  Victoria  bireet,  Paper   on  "  Effloienoy  of  Produotion,"   by  Mr.  H.  N. 

Munro. 

Saturday,  December  ISth.    At  7  p.m.    Reception,  Dance  and  Whist 

Drive,  at  Caiton  Hall,  Westminster. 
Manchester  Association  of   Engineers.- Saturday,  December   l."Jth.     At 

Grand  Hotel,  Aytoun  Street.    Paper  on  "  Commercial  Motor  Road  Traffic," 

by  Col,  R.  E.  Crompton. 

North   of  England  Institute  of  Mining  and    Mechanical    Engineers-— 

Saturday,  ueoember  13(h.      At  'i  p.m.      At  Newcustle-on-Tyne.      Uuueral 
meeting, 

Monday,  December  15th.  At  8  p  m.  At  Chemical  Theatre  of 
Armstrong  College,  Newcastle,  Fifth  and  last  lecture  on  "  Utilisation  of 
Fuel,"  by  P.of.  J.  W.  Cobb. 

Institute  of  Marine  Engineers.-  Monday,  December  15th,  At  S  p  m. 
Paper  on  "  Electric  Weidintr,"  by  Mr,  J.  B.  Hamilton. 

Royal  Society  of  Arts.— Monday,  December  15th.  At  8  p.m.  At  John 
ntreet,  Adelphi,  W.C  Cantor  Lecture  (III)  on  "  The  Measurement  of 
Stresses  in  Materials  and  Structures,"  by  Prof.  E.  G.  Coker. 

Wednesday,  December  17th.  At  8  p.m.  Paper  on  "  The  Channel 
Tunnel,"  by  Mr.  A.  Fell. 

Physical  Society.— Tuesday,  December  16th.  At  3  to  6  p.m.  and  7  to  10  p.m. 
At  Imperial  College  of  Science,  S  ulh  Kensington.  Annual  ezhibit.ion. 
At  4.80  p  m.  Discourse  on  "  Spiral  Electric  Discharges,"  by  Prof,  the  Hon. 
R.  J.  Strutt. 

Illuminating  Engineering  Society.— Tuesday,  December  16th.  At  8  p.m. 
At  tbe  Ki<yal  eociety  ot  Arts,  18,  John  Street,  Adelphi.  Paper  on  "  Day- 
light Illumination,  with  special  reference  to  School  Planning,"  by  Mr, 
P.  J.  Waldram. 

Institution  of  Civil  Engineers.— Tuesday,  December  16th.  At  8  p.m. 
At  Great  George  titreet,  H.W.     Ordinary  meeting. 

Institution  of  Electrical  Engineers  (Manchester  Local  Section). —Tues- 
day, December  I6ch  At  7.30  p.m.  At  the  Uaiver.sity  (Phy.<ioal  Labora- 
tory). Paper  on  '•Employment  of  Power  in  H.M.  Post  Office,"  by  Mr. 
H.  C.  Gunton. 

Institution  of  Engineers  and  Shipbuilders  in  Scotland.  —  Tuesday, 
December  16tb.  At  H  p  m.  At  Raiikine  Hall,  39,  Elmbunk  Crescent, 
Glasgow.    Papers. 

Institution  of    Electrical  Engineers  (Students'   Section).— Wednesday, 

December  17th.  At  7  45  p.m.  At  Victoria  Embunftment,  W.C.  Dis- 
cussion on  "  Underground  and  Surface  Transport  of  Passengers  and  Goods 
in  London." 
Institution  of  Electrical  Engineers.— Thursday,  December  18th.  At  8  p.m. 
At  Victoria  Enibankrueni.  W. (J.  Paper  on  "  The  Employment  of  Power 
in  H.M.  Post  Office,"  by  Mr.  H.  C.  Gunton. 

Chemical  Society.— Thursday,  December  18th.  At  8.80  p.m.  At  Burlington 
House,  Piccadilly,  W.     Ordinary  scientific  meeting. 

Institution     of    Electrical     Engineers   (Birmingham  Local   Section).— 

Friday,  December  19th.    Ac    7.30  p.m.    At    the    Grand    Hotel.    Annual 
Dinner. 

Institution  of  Mechanical  Engineers.— Friday,  Deoember.lQth.  At  8  p.m. 
At  Storey's  Gate,  t).  W.     General  Meeting. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders.— Friday, 

December   19th.     At  7.30  p  m.      At   Uolbeo  Hall,   JNewoastle-upon-Tyne. 
General  meeting. 

Junior  Institution  of  Engineers.— Friday,  December  I9th.    At  8  p.m.    At 

39,  Victoria  Street.    Paper  on   "Continuous  Feeding  Elevators,"  by  Mr. 

T.  C.  Morewood. 

Saturday,  December  20th.    At  2.30  p.m.    Visit,  Generating  Station  at 

Stratford. 
Association  of  Mining  Electrical  Engineers.— Saturday,  December  20th, 

At  4.30  p.m.    At  Royal  Technical  College,  Glasgow.    Paper  on  "  Electric 

Winding,"  by  Mr,  J.  Gillespie. 


NOTES. 
The    Christmas   Holidays.  —  We  shall    be    glad    if 

readers  and  advertisers  will  take  special  note  of  the  follo,7ingr 
arrangements  consequent  upon  the  Electrical  Review  for 
December  26th  having  to  appear  on  the  morning  of  Wednesday, 
December  2tth. 

It  will  be  necessary  for  that  issue  to  go  to  press  much  earlier 
than  usual,  and  it  is  imperative  that  all  communications  for  the 
editorial  department,  except  the  latest  items  of  special  news, 
should  be  sent  in  so  that  we  receive  them  by  Monday  morning, 
December  22nd. 

The  advertisement  department  announces  elsewhere  in  to-day's 
pages,  that  all  new  advertisement  copy  and  alterations  to  existing 
displayed  advertisements  should  reach  4,  Ludgate  Hill,  EC,  not 
later  than  Friday  morning,  December  Iftth.  "  OflBcial  Notices  "' 
and  small  prepaid  advertisements  can  be  received  up  to  9.30  a.m. 
on  Tuesday,  23rd  inst. 

Northampton   Institute.— On   Friday  and    Saturday 

last  the  staff,  students  and  friends  of  the  Northampton  Polytechnic 
Institute,  Clerkenwell,  as  usual  at  this  time  of  the  year,  gave 
themselves  over  to  the  interesting  proceedings  connected  with 
their  annual  prize  distribution  and  conversazione.  This  time  the 
prizes  and  certificates  were  handed  to  successful  students  by  Mr. 
Cyril  S.  Cobb,  chairman  of  theL.C.C.  Dr.  R.  Mullineux  Walmsley, 
the  principal,  made  an  interesting  report  on  the  work  of  the 
year,  and  after  the  distribution  there  were  the  usual  demonstra- 
tions in  the  laboratories  and  workshops,  an  organ  and  choral 
concert  m  the  Large  Hall,  and  several  lecturettes,  including  one 
by  Mr,  Samuel  Field,  head  of  the  Technical  Chemistry  Depart- 
ment, on  "Artificial  Nitrates,"  with  demonstrations  of  new  electric 
furnaces,  by  Mr.  E.  Kilburn  Scott.  On  Saturday  evening  the 
lecturettes  were  repeated,  and  there  were  again  demonstrations  in 
the  workshops,  gymnastic  and  boxing  displays,  &c. 


Foreijrn  Trade  in  IVovember. — The  following  are  the 

electrical  and  machinery  figures  given  in   the  oflBoial  returns  for 
November  trade  : — 

Imports. 

Electrical  goods,  ex- 
cluding machinery 
and  uninsulated 
wire... 

Machinery 

Exports. 
Electrical    goods     and 
apparatus,  excluding 
machinery  and  unin- 
sulated wire 


Month 

Inc. 

Eleven 

Inc. 

of 

or 

■months^ 

or 

Nov. 

dec. 

1913. 

dec. 

£, 

£ 

£ 

£ 

153,990   +   10,007     1,431,771    +    111,589 
563,012   -i-     2,710     6,664,162   -f    458,037 


Machinery 


937,055   +632,646     5,068,207   +1,008,449 
3,309,266   +393,083  34,070,126   +3,651,688 


Wotan  Ha  If- Watt  Lamps.^On  Wednesday  afternoon, 

at  the  Dalston  Works  of  Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd., 
we  were  present  at  a  demonstration  of  the  firm's  "Wotan  "  half- 
watt  lamps,  which  are  the  result  of  extensive  experiments,  and  are 
manufactured,  under  master  patents,  with  drawn-wire  filaments. 
They  are  suitable  for  both  AC.  and  D.c.  supplies.  A  2,000  c.p. 
lamp  was  shown  running  on  the  works  private  supply  voltage  of 
22.T  volts.  The  lamps  have  a  novel  arrangement  of  the  filament 
and  the  bulb  is  filled  with  an  inert  gas.  The  range  of  lamps  is 
from  300  to  1,500  watts,  and  50  to  240  volts.  They  will  shortly 
be  placed  on  the  market  in  Sizes  from  600  to  3,000  c.p.,  and  a 
large  use  is  anticipated  for  street  lighting  and  the  illumination  of 
large  areas  where  arc  lamps  now  serve.  Wotan  half- watt  lamps 
will  be  supplied  with  Goliath  E.S.  caps  only. 

Fatalities. — Ernest  Fenbow,  a  young  telephone  line- 
man belonging  to  Dundee,  was  killed  at  No.  3  Pit  of  the 
T'nited  Collieries,  Carfin,  near  Hamilton,  last  week.  He  was  working 
along  with  another  telephone  lineman  repairing  wires,  and  their 
operations  had  caused  a  live  wire  to  come  into  contact  with  a  wire 
fence.  Fenbow,  unaware  of  this,  put  his  hand  on  the  fence,  and 
was  killed  almost  instantaneously. 

Tyne  Electrical  Engineers. — The  Newcastle  Chronicle 

states  that  Lieut.-Col.  Scott,  the  commanding  oflBcer  of  the  Tyne 
Electrical  Engineers,  entertained  the  non-commissioned  ofl5cerB  to 
supper,  at  the  headquarters,  Clifford's  Fort,  North  Shields,  on 
Saturday  night. 

Institution  and  lecture  Notes. — The  Royal  Ixsti- 

TUTION  OF  Great  Britain. — Friday  evening  meetings  before 
Easter,  1914,  members  and  their  friends  only  admitted  ;  the  dis- 
course begins  at  nine  o'clock.  On  Friday,  January  23rd,  at  9  p.m., 
Prof.  Sir  James  Dewar,  F.R.S.,  will  lecture  on  "  The  Coming  of 
Age  of  the  '  Vacuum  Flask.'  "  Other  Friday  evening  arrangements 
to  follow  include  : — 

February  13th.— Prof.  J.  Norman  Collie,  F.R.S.,  on  "  Production 
of  Neon  and  Helium  by  Electric  Discharge." 

February  27th.— Prof.  W.  A.  Bone,  F.R.S.,  on  "Surface  Com- 
bustion." 

March  20th.— Lord  Rayleigh,  O.M.,  &c.,  on  "  Fluid  Motions." 

March  27th. — Prof.  J.  A.  Fleming,  F.R.S.,  on  "  Improvements 
in  Long-Distance  Telephony." 

April  3rd.— Prof .  Sir  J.  J.  Thomson,  0  M.,  &c.,  on  "  Further 
Researches  on  Positive  Rays." 

Three  lectures  will  be  delivered  on  Thursdays,  March  5th,  12th, 
19th,  on  "  Heat  and  Cold  "  (modern  applications,  theory  of  caloric, 
heat  engines,  freezing  machines,  &c.),  by  Prof.  C.  T.  Jenkin, 
M.InetC.E. 

Dr.  J.  A.  Harker,  F.R.S.,  will  give  two  lectures  on  Saturdays, 
February  I4th,  21st,  on  "The  Electric  Emissivity  of  Matter" 
(1.  The  Metals  ;  2.  Other  substances"),  with  experimental  illus- 
trations. 

On  Saturdays,  February  28th,  March  7th,  14th,  21st,  28th, 
April  4th,  Prof.  Sir  J.  J.  Thomson  will  deliver  six  lectures  on 
'  Recent  Discoveries  in  Physical  Science." 

Institution  of  Electrical  Engineers. — On  Monday  the 
annual  dinner  of  the  Students'  Section  was  held.  Owing  to 
pressure  on  our  space,  the  report  is  deferred  to  our  next  issue. 

At  the  last  meeting  of  the  I.E.E.,  the  president  announced  that 
the  Council  had  elected  Alexander  Graham  Bell  an  honorary 
member  of  the  Institution. 

At  a  meeting  of  the  Scottish  Local  Section  at  Edinburgh  on 
Tuesday  last,  the  paper  by  Dr.  Klingenberg  on  "  Electricity  Supply 
in  Large  Cities "  was  read,  in  the  absence  of  the  author,  by 
Mr.  W.  W.  Lackie. 

At  the  meeting  of  the  Birmingham  Local  Section  on  Wednes- 
day last,  a  paper  was  read  by  Mr.  A.  R.  Everest,  entitled  "  Notes 
on  International  Standardisation  of  Electrical  Machinery."  The 
discussion  was  closed. 

At  the  meeting  of  the  Yorkshire  Local  Section  on  Wednes- 
day last,  the  paper  by  Mr.  S.  H.  Holden  on  '"  The  British  Standard 
Specification  for  Consumers'  Electric  Supply  Meters,"  was  read  and 
discussed.  s 

Faraday  Society. — The  annual  general  meeting  was  held  on 
Wednesday,  November  26th,  1913,  at  the  Institntion  of  Electrical 
Engineers.  The  following  oflicers  and  Council  were  elected  to 
serve  for  the  year  1913-14  :— President,  Sir  Robert  Hadfield,  F.R.S.  ; 
treasurer,  F.  Mollwo  Perkin,  Ph.D.  ;  Council,  R.  Belfield,  Dr.  H. 
Boms,  W.  R.  Cooper,  Prof.  F.  G.  Donnan,  F.R.S.,  Emil  Hatschek, 
Dr.  R.  S.  Hutton,  Prof.  Alfred  W.  Porter,  F.R.S.,  E.  H.  Rayner, 
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Dr.  R.  Seliprman,  Maurice  Solomon.  At  a  special  srenpral  meeting 
which  was  subsequently  held,  certain  alterations  in  the  rales  were 
agreed  to  by  which  niembers  of  coGrnate  sooieties,  to  be  determined 
from  time  to  time  by  the  Council,  mijrht  be  elected  to  member- 
ship without  being  proposed  by  a  Member  and  without  payin{i:  the 
usual  entrance  fee. 

Institution  ok  Post  Ofkick  Electrical  Engineeb.s— A 
paper  on  the  ''  Elimination  of  Waste  in  Telephone  Plant  and 
Operatinjr "  was  read  before  a  ereneral  meetinjj  of  the  London 
Centre  on  December  8th  by  Mr.  B.  0.  Anson. 

Junior  Institution  of  Enginkkrs. — At  a  meeting  on  Friday 
last  the  new  president.  Sir  Boverton  Redwood,  read  a  communica- 
tion from  Mr.  Albert  Vickers,  stating  that  he  desired  to  endow  a 
fund  for  the  presentation  each  year  of  a  gold  medal  and  a  premium 
in  books  or  instruments  for  the  best  paper  read  by  a  member,  to 
commemorate  the  occupancy  of  the  presidential  chair  during  the 
past  year  by  his  friend,  Sir  Trevor  Dawson. 

I.vstitution  ok  Civil  Enginekks.— At  the  Students'  meeting, 
on  Friday  last,  Mr.  H.  V.  Hutt.  B.Sc,  read  a  paper  on  "  The 
Liverpool  Street  Extension  of  the  Central  London  Railway." 

British  Association.— The  Council  has  made  grants  of  £500 
to  the  Committee  on  Radiotelegraphic  Investigations,  and  £2.50 
towards  the  coat  of  the  magnetic  re-survey  of  the  British  Isles, 
which  has  been  undertaken  by  the  Royal  Society  and  the  British 
Association  in  collaboration. 

A  paper  on  "  The  City  of  Dublin  Electricity  Supply  "  was  read  at 
the  last  meeting  of  the  Institution  of  Civil  Engineers 
(Duijlin),  by  Mr.  Mark  Ruddle,  who  said  the  use  of  electricity  ae 
an  illuminant  in  Dublin  had  almost  reached  the  stage  of  being  a 
necessity  where  health  and  fconomy  were  considered.  Doubt,  he 
said,  had  b^en  expressed  whether  or  not  the  electric  supply  scheme  of 
the  Corporation  would  be  a  financial  success,  but  the  figures  for  1912 
supplied  a  suflBcient  answer.  In  that  year  there  was  a  net  surplus 
of  £11,670  on  the  trading  of  the  department,  and  the  passage  of 
time  had  proved  that  in  the  electricity  supply  the  citizens  of 
Dublin  possessed  a  valuable  municipal  property. 

A  popular  lecture  on  "  Wireless  Telegraphy,"  with  experiments, 
was  given  on  Wednesday  last  week,  at  the  London  Institution,  by 
Mr,  Richard  Kerr, 

The  London   Electrical    Masters'    Association. — 

The  Association,  which  has  been  formed  for  the  express  purpose 
of  dealing  with  workmen  employed  in  the  electrical  trades, 
embraces  any  employer  who  employs  workmen  who  are  eligible  for 
joining  the  Electrical  Trades  Union  or  any  other  such  body,  and 
therefore  would  comprise  all  supply  authorities,  manufacturers, 
contractors,  railway  companies,  telephone  companies,  &c.  Mr.  J, 
Horace  Bowden,  the  supply  engineer  for  Poplar,  is  the  chairman 
for  the  ensuing  year,  and  Mr.  Leonard  G.  Tate  has  accepted  the 
position  of  secretary.     The  first  committee  consists  of  : — 

Mr.  J.  Horace  Bowden. 

Mr.  E  R  Radford  CTrollope  i:  Colls). 

Mr.  H.  Marry  at  (Marryat  cV  Place), 

Mr.  A.  R.  Phipps  (Rashleigh  Phipps  i.  Co.). 

Mr.  W.  R.  Rawlings  (Rawlings  Bros.,  Ltd.). 

Mr.  L.  L.  Robinson  (Hackney  Borough  Council). 

Mr,  H,  B,  Read  (Edmundson's  Electricity  Corporation,  Ltd.), 

Mr.  H.  F.  Simon  (Electrical  Installations,  Ltd.). 

Mr.  F,  H.  Starling  (Blackburn,  Starling  &  Co.,  Ltd.). 

Mr.  D.  M.  Strode  (Strode  &  Co.). 

Mr.  G.  E.  Taylor  (G.  E.  Taylor  &  Co.). 

Mr.  Duncan  Watson  (Duncan  Watson  A:  Co.). 

Mr,  L.  H,  Hordern  (Westminster  Electric  Supply  Corporation, 

Ltd.). 
Mr.  F.  J.  Walker  (St.  James'  and  Pall  Mall  Electric  Light  Co., 

Ltd.). 
Mr,  Leonard  G,  Tate,  secretary. 

London    Electricians'    Wajrcs     Movement. — The 

Electrical  Trades  Union  has  sent  in  a  demand  for  an  increase 
of  pay  to  lid.  an  hour,  and  for  an  accepted  code  of  working  rules  ; 
the  Committee  of  the  '"  London  Electrical  Masters'  Association " 
has  considered  the  same,  and  has  sent  the  following  letter  to  the 
Electrical  Trades  Union  : — 

"Referring  to  your  letter  of  November  11th,  and  the  meeting 
held  on  December  3rd  of  the  '  London  Electrical  Masters'  Associa- 
tion,' the  Committee  then  appointed  has  discussed  the  questions 
referred  to  and  will  be  prepared  to  meet  representatives  of  your 
Union  at  a  Conference  to  be  held  during  the  month  of  January, 
It  your  representatives  will  agree  to  the  following  conditions  : — 

■'  (1)  That  there  shall  be  no  stoppage  of  work  or  interference  with 
non- Union  men  now,  or  while  the  matter  is  under  discussion  ;  (2)  that 
where  any  interference  has  already  taken  place,  the  same  shall  be 
immediately  stopped,  and  work  resumed  :  and  (;5)  that  the  rule  adopted 
by  most  trades  as  to  interference  with  other  trades  be  included  in 
any  agreement  come  to,  namely,  no  exception  shall  be  taken  to  the 
employment  or  non-employment  of  a  man  on  the  ground  that  he 
is,  or  is  not,  a  member  of  the  Electrical  Trades  I'nion.  Neither 
shall  any  exception  be  taken  to  the  employment  of  a  man  in  any 
other  trade  on  the  ground  that  he  is,  or  ia  not,  a  member  of  a  trade 
society. " 

L.C.C.  Conciliation  Boards. — Owing  to  the  inability 

of  Sir  Edward  White  through  ill-health  to  attend  the  meetings  of 
the  Rolling  Stock  Conciliation  Board,  Mr.  Isidore  Salmon  has  been 
asked  by  the  Council  to  act  in  his  place.  The  fitters  and  fitters' 
labourers  employed  at  the  Greenwich  power  station,  have  asked 
for  an  increase  of  id.  per  hour.  The  questions  have  been  referred 
to  the  Electrioal  ConoiliatiOn  Board. 


-The  PalMe 

.r    '^jtt    br    tlM 

■:lt. 


The  Palare  of  Varieties.  Manrh 

of    Varietien,   .Manchwt^jr,   wa«    r>r  op^^nfi 
Lord  Mayor.     The  interior  of  th*  th^ft^re  h 
the  central  pillam  having  b«*n  removed,  »r 
rapted  view  of  tho  ntage  i«  now  obtAioed  ' 

The  electrical  ojnipment  embrace*  manj  u.-.-t:'.  and  iiitnwtim 
features,  and  the  whole  of  the  decor»tire  fittings  h*vfl  bean 
specially  designed  to  harmoniM  with  the  .i*yxir»M<7nji  of  the  bvfld' 
ing.  Current  is  takim  from  the  Mancbeater  •  orpor»tioa  aMioa, 
and  the  whole  building  in  wired  on  two  wp«rste  and  dimtiaiat 
systems,  the  auditorium  and  the  Btage  beioir  in  each  eaae  inde- 
pendently balanced.  The  n*Age  li«htinff  oondaU  of  sboat  1 JOO 
lightp.  aggregating  about  io  0<)<)  c  i'.  Bix  battens  and  dim  Boat 
have  between  them  about  l.lOo  lampa.  The  main  iwHehboaid 
controls  the  whole  of  the  stage  lighting  and  aaditoriam  proper  ;  a 
separate  panel  is  provided  for  feeding  the  biowope  area  ■iid 
stage  arcs,  current  for  this  purpose  being  iiapplied  by  a  motor- 
generator.  The  dimming  equipment  in  of  the  .\  E.G.  ietign, 
such  as  ban  recently  been  installed  to  a  considerable  extent 
in  large  Continental  theatres.  It  is  of  the  metallic  tjpe, 
and  consists  of  reoistances  controlled  by  a  bank  of  lereri 
through  the  medium  of  wire  ropes  running  over  pulleys  fitted 
with  ball  bearings.  The  bank  of  levers  consists  of  three 
lines  for  red,  blue  and  white  respectivelv,  each  section  of  each 
fitting  being  separately  actuated  by  its  own  lever  with  graduated 
scale.  Any  combination  of  the  colours  and  intensity  can  therefore 
be  obtained,  or  if  desired  the  different  bsnks  of  levers  can  be 
operated  simultaneously  by  means  of  worm  gears,  separate  wheel* 
being  provided  for  quick  and  slow  operation.  In  addition  to  con- 
trolling the  stage  lighting,  provision  is  made  for  dimming  the 
auditorium  through  resistances  ;  we  understand  that  this  is  the 
only  variety  theatre  in  the  country  which  is  fitted  with  this 
arrangement.     The  external  lighting  consists  of  12  arc  lamp*. 

The  whole  of  the  electrical  work  has  been  carried  out  to  the 
specification  of  the  consulting  engineer  to  the  Variety  Theatres 
Co.  (Mr.  F.  J.  Humphrey),  the  decorative  effects  being  to  the 
design  of  the  architect,  Mr.  Bertie  Crewe.  The  contractors  were 
the  A. E.G.  Co.,  the  work  being  carried  out  under  the  personal 
supervision  of  Mr.  F.  W.  JoU.  manager  of  the  Manchester  branch. 

The  heating  is  carried  out  on  the  low-nressnre  hot  water  system. 
exhaust  steam  from  the  Manchester  Corporation  electric  station 
being  used  in  conjunction  with  calorifiers.  This  system  has 
recently  been  adopted  in  several  buiMings  adjacent  to  the  generating 
station.  A  complete  system  of  vacuum  cleaners  has  been  supplied 
and  fixed  by  the  Waygood  Vacuum  Cleaner  ('o.  London. 

Fires  in  Germany. — The   17  companies  formine  the 

Union  of  Private  Fire  Insurance  Companies  (Verband  der  Privat 
Feuer  Versicherungs  Gesellschaften)  have  for  a  number  of  years 
past  made  a  practice  of  collecting  statistics  respecting  the  damacr^ 
alleged  to  be  caused  through  electrical  installations.  According 
to  the  Union's  report  for  lit  12.  there  were  4*:>  firei>.  as  compared 
with  4S2  in  the  preceding  year,  and  the  compensation  paid 
amounted  to  £59,!»00,  and  £.'>4,10i>  in  the  two  years  respectively. 
Out  of  the  total  number  of  cases  of  fire,  231  were  proved  to  have 
been  due  to  short  circuits,  and  \'.i9  cases  were  presumed  to  have 
arisen  from  the  same  cause,  and  most  of  the  fires  (20«i)  occurred  in 
dwelling  houses,  villas,  ^tc. 

Electric  Cookina:  in  l.C.C.  Schools. — At  the  sitting 

of  the  London  County  Council  Administrative  Committee  on 
December  10th,  the  Elementary  Education  Sub-Committee  reported 
that  they  considered  it  desirable  that  an  opportunity  should  be 
taken  in  connection  with  the  accommodation  for  cookery  beiiur 
provided  at  the  Bloomfield  Road  School,  Woolwich,  to  ttst  methods 
of  cooking  by  electricity,  and  they  suggested  that  an  electric 
stove  be  installed  in  the  centre  for  one  year  as  an  experiment. 
This  was  agreed  to. 

Appointments  Vacant. — Chief  engineer  (50s.) ;  aasiat- 

ant  (good  jointer),  40^.  :  assistant  shift  engineer  (;^06.) :  two 
improvers  (lOs.  each),  for  Bingley  U.D  C.  Overhead  linesman,  for 
Kirkcaldy  Corporation  Tramways.  Jointer  (sd.  ;  56  hours!  for 
West  Bromwich  Corporation.  Senior  switchboard  attendant,  for 
Salford  Corporation.  Three  swit^ihboard  attendants,  for  West 
Hartlepool  Corporation  (258.  to  :<Ofl. ).  Assistant  electrical  engineer, 
for  Dundalk  L^.D.C.  (.t:  KM").  A  well-known  manufaiturer  is  inviting 
applications  for  the  position  of  foreman  or  ^■■.  perintendent  of  a 
battery  department.  Particulars  are  given  in  our  advertisement 
pages. 

Inquirv.— The 


Harluw    Kui^ineoriu';  Co. 


Ltd..  inform 
us  that  an  error  occurred  in  their  letter  inquiring  for  a  supply  of 
power  for  a  special  purpose.  The  current  required  was  stated  as 
50,000  aaips.  ;  this  should  have  read  l.SOOO  lunps. 

Sir  Wm.  Whi.e  Memorial. — According  to  the  Times^ 

the  fund  for  establishing  a  permanent  memorial  to  the  late  Sir 
Wm.  White,  K.C.B.,  F.R.S,  amounted  last  week'  to  £1,S68. 
Cheques  are  to  be  sent  to  Dr.  J.  H.  T.  Tudsbery,  the  secretary  of 
the  Institution  of  Civil  Engineers. 

Strike. — An  evening  paper  states  that  ItiO  men  engaged 
at  the  Pearl  Assurance  Go's  new  offices  in  Holbom  struck  work 
in  sympathy  with  the  electricians,  the  latter  having  ceased  work 
because  the  contractors  for  the  electrical  work  were  employing 
non-union  labour  at  lower  wages. 

Charge  of  8tealias:> — -^t  the  Greenwich  Coart,  on  Srd 
inst.,  four  men  (name*.!  Adam^  Smith,  Lindsey  and  Piller)  were 
remanded  on  a  charge  of  stealing  electric  cable,  the  property  of  the 
South  Metropolitan  Electric  Light  and  Power  Co.,  Ltd , 
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OUR    PERSONAL    COLUMN. 

7h^  Editors  inritf:  elpctrical  enti'ineers^  whether  connected  with  the 
technical  or  the  commercial  nide  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  liccp  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


raising:  the  wage  of  the 
has  made  some  changres 
and  drivers,  who  worked 
habit,  ever  since  the  start 


Central   Station  Oflicials. — The  Lancaster  T.C.  has 

increased   the   salary  of   Mr.  Patterson,  superintendent  of  the 
electricity  works. 

Mr.  Sellars,  at  present  heatingr  and  cookinp  representative  of 
the  West  Ham  electricity  undertakinfr,  has  been  promoted  to 
the  position  of  superintendent  canvasser  of  the  sales  department 
(owing  to  Mr.  Hellaby  having  obtained  an  appointment  as  assistant 
sales  manager  at  Sunderland)  at  a  salary  of  £200  per  annum,  plus 
a  commission  of  i  per  cent. 

Mr.  G.  Sowersby,  of  Watford,  and  Mr.  J.  B  Chamberlain,  of 
Canterbury,  have  been  appointed  shift  engineers  to  the  Watford 
undertaking. 

The  Cheltenham  T.C.  has  increased  the  salary  of  Mb.  J.  M. 
ROBH,  assistant  engineer,  from  £;?  10s.  to  £3  15s,  per  week. 
The  Electricity  Committee  has  revised  the  rates  of  waores  paid 
to   the   various  employes    in    the    department.      In   addition   to 

lower  grade  employes,  the  Committee 
as  to  hours.  The  charge  engineers 
in  eight-hour  shifts,  have  been  in  the 
of  the  undertaking,  of  working  seven 
shifts  per  week.  They  will  now  be  given  a  shift  holiday  once  a 
fortnight.  This  will  necessitate  the  employment  of  another  man, 
with  a  consequent  increase  of  expense,  but  the  Committee  feels 
that  it  is  due  to  the  men  that  they  shall  have  at  least  one  day 
oflE  in  every  14. 

Mr.  C.  Crofton  Sleigh  has  left  the  Rochdale  Corporation 
Electricity  Works,  and  accepted  a  post  with  the  British  Continental 
Electricity  Co.,  Ltd.,  at  San  Remo,  Italy. 

Mr.  Hopper,  chief  assistant  engineer  and  deputy  manager  to 
the  Rhondda  Tramways  Co  .  has  resigned  his  appointment  to  take 
up  the  position  of  resident  engineer  and  manager  of  the  Wisbech 
electric  supply  undertaking  of  the  National  Electric  Construction 
Co.  On  November  27th  he  was  entertained  at  a  smoking  concert, 
at  which  Mr.  H.  J.  Nisbett  presided.  The  Forth  Hospital  Carnival 
Committee  presented  Mr.  Hopper  with  a  gold-mounted  walking 
stick,  in  recognition  of  hard  work  done  in  the  interests  of  the 
Hospital. 

Mr.  H.  W.  Smyth  has  been  appointed  shift  engineer  at  the 
Stuart  Street  station,  Manchester,  at  a  commencing  salary  of  £17.5 
per  annum,  rising  to  £190  at  the  end  of  12  months'  satisfactory 
service. 

Mr.  H.  Redfern  has  resigned  his  position  with  the  Yorkshire 
Electric  Power  Co.,  Ltd.,  having  secured  an  appointment  with  the 
Oldham  Corporation. 

On  Saturday,  November  29th,  at  St.  Mark's  Church,  Plumstead 
Common,  Mr.  Robert  Berrington,  charge  engineer  of  the 
Erith  B.C.  electricity  works,  and  late  of  the  Woolwich  B.C.  elec- 
tricity works,  was  married  to  Ethel  Alice,  elder  daughter  of  Mr. 
and  Mrs.  R.  Rawlinson,  of  35,  Ancona  Road,  Plumstead. 

Increases  of  salary  just  granted  by  the  Nelson  Corporation, 
include  the  following  :— Mr.  G.  R.  Naylor,  electrical  engineer 
and  tramways  manager,  from  £180  to  £200;  Mb.  Jas,  Stan- 
worth,  mains  superintendent,  from  £98  Ifis.  to  £104. 

The  Rochdale  T.C.  is  to  be  recommended  to  increase  the  salary 
of  Mb.  C.  C.  Atchison,  the  electrical  engineer,  by  £50  per 
annum,  making  his  remuneration  £500  per  annum.  Mr.  Atchison 
took  the  management  of  the  electricity  works  13  years  ago,  his 
commencing  salary  being  £200. 

Alderman  Smethurst  is  tu  be  presented  by  the  Warrington 
Electricity  and  Tramways  Committee  with  a  vote  of  thanks, 
engrossed  on  vellum,  for  his  services  on  the  Committee. 

Tramway  Officials. — Mr.  D.  Smith,  who    is  known 

to  some  of  our  readers  in  connection  with  advertising  on 
the  L.C.C.  tramcars,  was  due  to  retire  from  the  Council's  service 
next  March  under  the  age  limit.  On  the  ground  that  his  retire- 
ment would  "cause  inconvenience  to  the  public  service,"  Mr.  Smith 
has  been  asked  to  postpone  his  retirement  for  a  year. 

On  December  5th,  Mr.  Young,  traflBc  superintendent  under  the 
Oldham  tramways  department,  who  is  leaving  to  take  up  a  similar 
position  at  West  Ham,  was  presented  by  the  men  at  the  Wallshaw 
depot,  Oldham,  with  a  gold  albert,  and  Mrs.  Young  was  given  a 
gold  pendant.  Mr.  Dugdale,  the  tramways  manager,  made  the 
presentations.  Mb.  Joshua  Brierley  has  been  appointed  in 
succession  to  Mr.  Young. 

Cieneral. — At  the  meeting  of  the  Stepney  B.C.,  on 
Wednesday,  the  Electricity  Committee  recommended  that  £100  be 
given  to  the  town  clerk,  £50  to  the  borough  engineer,  £25  each  to 
Mr  B.  J.  Belsheb,  the  chief  assistant  enffineer,  and  Mr.  W.  W.  T. 
Lynex,  chief  clerk  in  borough  treasurer's  depaitment,  as  annual 
honorariums  for  their  services  after  the  usual  office  hours  in  con- 
nection with  the  electricity  supply  undertaking. 

The  Times  New  York  correspondent  states  that,  at  a  meeting  of 
the  American  Society  of  Mechanical  Eugineers,  on  December  3rd, 
Mr.  George  Westinghousk  was  presented  with  the  Grashof 
Medal  for  having  obtained  the  most  important  results  during  the 
past  year  in  the  engineering  field. 

Mb.  E.  E.  Eccles,  who  has  been  appointed  assistant  general 
manager  of  the  British  Aluminium  Co.,  entertained  the  workers 
and  their  families  at  Foyers,  on  the  eve  of  his  departure  for  London . 

We  are  sure  that  our  leaders  will  read  with  regret  and  sympathy 
the  announcement,  which  appears  in  our  "City  Notes"  to-day  to 
the  effect  that  Mb.  Robert  Kaye  Gray  has  been' obliged  through 


ill-health  to  resign  his  position  as  managing  director  of  the  India- 
Rubber,  Gutta-Percha  and  Telegraph  Works  Co.  He  has  been 
appointed  an  extraordinary  director  of  the  company,  and  his 
brothers,  Messrs.  C.  H  and  W.  E.  Gray,  have  been  appointed 
managing  directors.  There  is  no  man  in  the  electrical  industry 
to-dav  who  is  more  highly  esteemed,  honoured  and  admired,  than 
Mr.  R.  K.  Gray,  and  we  do  not  believe  there  will  be  one  reader  of 
this  note  who  will  not  decire  to  associate  himself  with  us  when  we 
express  a  sincere  hope  that  he  m»y  have  a  speedy  recovery. 

According  to  the  Commonwealth  Engineer,  Mr.  E.  P.  Groves, 
the  electrical  engineer  who  is  to  act  aa  chief  representative  for 
Mr.  Merz  during  the  conversion  of  the  Melbourne  suburban  railways 
to  electric  traction,  arrived  there  in  October.  Mr.  Groves  will  have 
complete  charge  of  the  carrying  out  of  the  undertaking,  in  accord- 
ance with  the  plans  and  specifications  prepared  by  Mr.  Merz. 

The  same  exchange  states  that  Mb,  A.  Smyth  has  been 
appointed  overhead  superintendent  of  the  electric  supply  under- 
taking of  the  Melbourne  City  Council  at  a  salary  of  £28()  per 
annum. 

Will  Me.  J.  Beschloss  kindly  communicate  his  address  to  the 
Editors  ? 

Mr.  Henry  Coates,  chief  siles  engineer  in  the  northern  dis- 
tricts for  Messrs.  Ferranti,  Ltd.,  Hollinwood,  Lanes.,  is  leaviner  this 
company  to  take  up  a  position  in  a  similar  capacity  for  the  United 
Kingdom  with  Messrs.  Voiert  vV  Haeffner  (England),  Ltd.,  Birming- 
ham, and  from  the  beginning  of  the  new  year  he  will  be  at  the 
firm's  London  offices  and  showroom,  22,  Queen  Street,  E.C. 

Mb.  J.  Maetin  Blair,  M.I.E.E.,  53,  New  Broad  Street,  E  C,  has 
been  appointed  the  London  representative  of  the  Record  Engin- 
eering Co.,  Ltd.,  Manchester,  manufacturers  of  petrol  and  paraffin 
engines,  steam  traps,  ka. 

The  Canadian  Electrical.  iVews  states  that  Mr.  R.  W.  Bruce, 
of  London,  has  been  appointed  general  superintendent  and  chief 
engineer  of  the  Canada  Electric  Co.,  Amherst,  N.S..  and  will  also 
have  charge  of  the  electrical  equipment  of  the  Maritime  Coal, 
Railway  and  Power  Co  at  Joggins  Mines.  Mr.  P.  Whitfield 
has  been  appointed  electrical  superintendent  for  the  town  of 
BatHeford.  Sask. 

Mr.  H.  Nightingale,  chief  clerk,  Power  House,  Immingham 
Dock,  was  presented  with  an  overmantel  and  clock  on  Monday  last, 
from  the  electrical  staff,  on  the  occasion  of  his  marriage  to  Miss 
Goodhand,  of  Elsham.  The  presentation  was  made  by  Mr.  James 
Harris,  senior  charge  engineer. 

Obituary. — The  death  took  place  at  a  nursing  home  in 
Garstang  Road,  Preston,  on  December  4th,  of  Mr.  John  Lemon, 
district  manager  of  telephones  for  Blackburn.  Mr.  Lemon  had 
been  in  the  service  of  the  National  Telephone  Co.  for  30  years,  and 
was  formerly  chief  clerk  in  his  native  city  of  Belfast.  On  pro- 
motion to  a  district  managership,  he  was  sent  to  Jersey  ;  then  to 
Barrow  in  1900,  and  to  Preston  three  years  later,  where  he 
remained  until  the  Government  took  control.  He  then  went  to 
Warrington  as  assistant  district  manager,  and  remained  there  for 
some  months,  until  appointed  recently  to  take  charge  of  Blackburn 
as  district  manager,  in  succession  to  Mr.  C.  Remington,  who  went 
to  Liverpool. 

The  Berne  Correspondent  of  the  Daily  News  and  Lead/^r  reports 
that  Db.  Henbi  Simon,  chief  of  the  radiotelegraphic  service  in  the 
Cantonal  Hospital  at  Geneva,  died  on  Monday,  a  victim  of  X-rays. 
"  Dr.  Simon  was  a  pioneer  in  using  the  rays  before  their  dangers  to 
operators  were  known  and  provided  against.  He  had  endured 
many  operations  and  amputations,  having  lost  one  arm  completely 
and  the  other  partially." 


NEW    COMPANIES    REGISTERED. 


Lnminons,  Ltd.  (132,531). — This  company  was  reeristered  on 
December  2nd,  with  a  capital  of  £100  ir  £1  shares,  to  carry  on  the  bnsiness  ot 
advertising  contractors  and  agents,  manufacturers  of  advertising  devices,  &o., 
and  to  adopt  an  agreement  with  Kaghib-Raif  Bey  and  H.  Leitner.  The  sub- 
scribers (with  one  share  each)  are  :— Kaghib  Eaif,  15,  Clifford  Street,  W., 
gentleman;  Hy.  Leitner.  35,  St.  James's  Place,  8. W.,  electrical  engineer. 
Private  company.  The  first  directors  are  Baghib  Baif  Bey  and  H.  Leitner. 
Registered  ofHoe,  1,  York  Buildings,  Adelphi,  W.C. 

W.  T.  Clarke  &  Co.,  ltd.  (132,534).— This  company  was 
registered  on  December  2nd,  wicb  a  capital  of  £2,000  in  £1  shares  (1,000  6  per 
cent,  cumulative  preference),  to  take  over  the  business  of  a  manufacturing 
electric- 1  engineer  and  contractor  carried  on  by  W.  T.  Clarke,  at  8,  New 
Oxford  Street,  W.C.  as  "  W.  T.  Clarke  &  Co."  The  subscribers  (with  one 
share  each)  are  :— W.  T.  Clarke,  217.  Albert  Road,  Alexandra  Park,  W„ 
electrical  engineer:  E.  A.  Sheppard,  62,  Tooling  Bee  Road,  8.W.,  secretary  ; 
M.  Payne,  23a,  Alliugton  Road,  Queen's  Park,  W.,  electrical  engineer. 
Private  company.  The  first  directors  are  W.  T.  Clarke  (managing  director) 
and  M.Payne;  qualifioation,  £10,  Registered  office,  8,  New  Oxford  Street, 
W.C. 

Birkenhead  Rnbber  Co.,  Ltd.  (132  569).— This  company  was 

registered  on  December  4th,  with  a  capital  of  £1,000  in  £1  shares,  to  take  over 
the  business  carried  on  by  D.  R.  Rowlands  at  110,  Chester  Htreet,  Birkenhead, 
as  the  "Birkenhead  Rubber  Co."  The  subscribers  (with  one  share  each) 
are:  -D.  R.  Rowlands,  20,  Hampden  Road,  Birkenhead,  pharmacist;  R.  J, 
Gallagher,  110,  Chester  Street,  Birkenhead,  rubber  factor's  manager.  Private 
company.  D.  R.  Rowlands  is  the  first  director  and  secretary.  Solicitor  : 
T.  Pngh,  Birkenhead.  Registered  by  Jordan  &  Sons,  Ltd.,  11617,  Chancery 
Lane,  W.C. 

Leonard   W.   Holmes  &    Partners,  Ltd.   (132.598).— This 

company  was  registered  on  December  .Sth,  with  a  capital  of  £1,000  in  £1 
shares,  to  takeover  the  business  cairied  on  by  L.  W.  Holmes  and  others,  to 
carry  on  the  business  of  owners  of  patents,  technical  advisers,  electrical  and 
mechanical  engineers,  &c.  The  subscribers  (with  one  share  each)  are  :— 
L.  W.  Holmes,  M  I.E.E.,  48,  Great  Russell  Street,  W.C  ,  electrical  engineer; 
H.  M.  Harris,  48,  Great  Russell  Street,  W  C,  merchant ;  P.  A.  E,  Armstrong, 
A.M.I.Mech.E.,  48,  Great  Russell  Street,  W.C.  Private  oompauy,  The  first 
directors  are  L.  W.  Holmes,  M.I.E.B.  (governing  director),  H.  M.  Harris  and 
P.  A.  E.  Armstrong,  A.M.I.Mech.E.,  &o.  Registered  office,  48,  Great  Russell 
Street,  W.O. 
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OFFICIAL  RETURNS  OF   ELECTRICAL 
COMPANIES. 


Hong'  Kong:  Tramway  Co.,  Ltd.— A   mf moranflain  of   pati»- 

(actioD   to  the   extent  of  £5,500  on  October    nth,  1913,  o(  trust   deed  dated 
July  iBt,  190S,  Hecuring  £196,000,  has  been  filed. 

Pernanibiioo  Tramways  and   Power  Co.,   Ltd.— lamie   on 

November  27th,  1913,  of  £50,000  debs.,  part  of  a  Beriea  of  which  parlicalars 
have  already  been  filed. 

Reason  Manufacturing'  (!o.,  Ltd.— A  memorandDm  of  satia- 

factinn  in  full  on  January  25th,  1913,   of  charge  dated  July  4ib,  1913,  securiog 
£2,000  and  any  other  moneys,  has  been  filed. 


CITY    NOTES. 


India-Rnbber,  Gutta-Pereha  and  Telegraph 
Works  Co.,  Ltd. 

In  their  report  for  the  year  endinp  September  .SOth,  1913,  which 
J8  to  be  presented  at  the  meeting-  to  be  held  at  lOf!,  Cannon  Street, 
B.C.,  on  Thursday,  December  ISth,  the  directors  btate  that  the 
accounts  show,  after  provision  for  doubtful  debts,  a  net  profit  of 
£51, .551.  Adding:  £.5,904  brought  forward  and  deducticg  £12,500, 
the  dividend  on  the  preference  shares  paid  in  January  and  July 
and  accrued  to  September  30th,  and  £12,500,  the  interim  dividend 
on  the  ordinary  shares  paid  in  July,  there  remains  a  disposable 
balance  of  £32,455,  which,  after  providing  for  the  proposed  divi- 
dend on  the  ordinary  shares,  will  leave  £7,455  to  carry  forward. 
The  directors  recommend  that  the  payment  of  the  half-yearly 
dividend  of  5b.  per  share,  or  at  the  rate  of  5  per  cent,  per  annum, 
be  made  to  the  preference  shareholders,  and  that  a  dividend  of  lOa. 
per  share,  free  of  income-tax,  amounting  to  £25,000,  making  with 
the  interim  dividend  paid  in  July  a  total  payment  of  7i  per  cent, 
for  the  year,  be  paid  to  the  holders  of  ordinary  shares  ;  both  these 
dividends  to  be  payable  on  January  1st  prox.  The  general 
business  of  the  company  has  been  fully  maintained,  but  the  price 
of  rubber  having  fallen  considerably  during  the  12  months  under 
review,  the  difficulty  of  stocks  made  with  material  at  a  higher 
price  than  that  now  ruling  has  had  to  be  met.  The  trading  of  the 
French  factory  and  some  of  the  company's  foreign  branches  has 
not  made  the  progress  which  had  been  anticipated.  There  has 
been  a  considerable  falling-off  in  the  amount  of  submarine  cable 
manufactured,  but  the  company's  steamers  have  been  well 
employed.  The  Silcertown  returned  from  Australia  in  May,  and 
in  September  laid  a  cable  between  England  and  Denmark.  The 
Dacia  has  been  engaged  in  the  repair  of  an  Atlantic  cable  and  in 
work  ofif  the  coast  of  Morocco.  The  Buccaneer  has  been  twice  to 
the  West  Coast  of  Africa,  under  charter  to  the  French  Govern- 
ment. The  works  at  Silvertown  have  been  efficiently  maintained, 
though  one  or  two  of  the  buildings  have  been  affected  by  the  Eub- 
sidence  of  the  land  through  the  draining  caused  by  the  excavations 
for  the  Albert  Docks  extension.  Those  who  are  responsible  will, 
however,  be  held  liable  for  any  damage  which  results.  The 
board  much  regrets  to  state  that  the  managing  director,  Mr. 
Robert  Kaye  Gray,  has  been  obliged  through  ill-health  to  resign 
his  position.  He  has  been  appointed  extraordinary  director,  so 
that  the  business  will  still  receive  the  benefit  of  his  advice.  His 
brothers,  Mr.  C.  H.  Gray  and  Mr.  W.  E.  Gray,  have  been  appointed 
managing  directors.  Mr.  Nigel  Hanbury  has  been  appointed  a 
director  of  the  company. 


Melbourne  Electric  Supply  Co.,  Ltd. 

The  directors'  report  states  that  during  the  year  ended  August  Slst, 
1913,  they  cancelled  the  £250,000  6  per  cent,  second  debenture 
stock  created  in  1911,  but  not  issued,  and  created  instead  6  per 
consolidated  debenture  stock,  limited  to  £500,000,  or  the  amount 
of  the  company's  issued  share  capital,  whichever  may  be  the 
greater,  but  to  be  inclusive  of  the  outstanding  amount  of  the  5  per 
cent,  first  mortgage  debenture  stock.  £100,000  of  such  consolidated 
debenture  stock  was  offered  for  subscription  at  93  i  per  cent,  in 
March  last,  the  whole  of  which  was  allotted  and  is  now  fully  paid. 
The  area  of  the  suburban  districts  in  Melbourne  covered  by  the 
company's  statutory  powers  is  approximately  74  square  miles  ;  and 
a  supply  is  now  available  in  410  miles  of  streets,  being  an  increase 
of  106  miles  during  the  year.  4,875  new  consumers  were  connected 
to  the  mains  during  the  year,  bringing  up  the  total  number  con- 
nected to  13,571,  being  an  increase  of  56  per  cent,  as  compared 
with  the  previous  year.  The  power  supply  has  increased  by  28  per 
cent.,  the  electric  motors  now  connected  being  equivalent  to 
9,581  H.p. ;  the  total  connections,  including  lamps,  motors,  heating 
and  other  apparatus,  have  increased  by  38  per  .cent.,  and  the  total 
units  sold  by  37  per  cent. 

In  accordance  with  last  year's  report,  the  sum  of  £10,287  has 
been  applied  during  the  year  in  writing  off  certain  items  in  the 
Melbourne  and  Geelong  capital  accounts,  and  the  latter  now  stand 
as  follows : — 

Farther  Net  ex- 

Expenditure  expenditure  Amount  penditure 
at  Aug.  81st,  during  the    written      at  Aug. 
1913.  year.  off.        31st,  1913. 

Melbourne       £568,899       £140,161        £0,613        £687,041 

Geelong  (inoludiag  the  tramways)        137,196  19,876  8,776  148,396 


The  continued  expuurion  of  tb«  emnanj't  boiiaMi  will  in  dna 

course  require  the  provision  of  farther  capital,  •  ■tahiiiiiiiT  in 
retrard  to  which  will  be  made  »t  the  meeting  cm  Mcrndsj,  De- 
cember 15tb.  The  profit  and  Umm  aoooant  ahowi  that  the  rroea 
profit  derived  during  the  year  from  the  Melboame  and  OMimf 
un'j<^rtaking^  amounted  to  £77.00^,  ao  mmparcd  with  ti/^Jtn  for 
the  previouH  year,  being  an  incr^aae  of  '^T  peroeat.  AfUrpajBMBt 
of  de(>enture  interest  and  management  asd  (fcnaal  expoMM  at  XMm 
London  head  office,  and  after  makinir  the  foUowinr  all 
viz. ;— To  fimt  debenture  stock  linkinK  fund,  £2.^00  ;  to 
certificate  nervioe  fund,  £1,8^X1;  to  general  rcaerfe  (raiatsff  tka 
latter  to  £60,000).  £6,0^j0  :  to  nuHpenM  accooot,  to  BMct  th»  eoak 
of  writing  off  sundry  itema  of  plant  at  Melboome,  45,000  ;  to 
amount  written  off  the  cost  of  the  recent  iaaoe  of  nonanliilalfll 
debenture  Htock,  £.5,780  ,  to  writing  down  head  office  f  urnltnia,  ASO 
— there  remains  a  credit  balance  of  £3'J,d30,  ploa  £6,08&  btoof  kt 
forward,  making  a  total  credit  balance  of  £45,016.  Dedoctior 
from  this  sum  the  dividend  on  the  7  per  cent,  firtt  eomalatiTe 
preference  shares  for  the  half  -  year  ended  Febmary  2>!tii, 
1913,  and  the  interim  dividend  of  4  per  osnL  on 
consolidated  ordinary  stock  paid  on  June  2nd,  1913,  then : 
an  available  balance  of  £27,706.  The  directors  reoomnend  the 
dividend  on  30,000  7  per  cent,  first  cumulative  preference  shares 
for  the  half-year  ended  August  3lHt,  1913  (paid  on  September  1st, 
1913),  requiring  £5,2.')(),  and  a  final  dividend  of  6  per  cenL,  free  of 
income-tax.  on  £300,000  consolidated  ordinary  stock,  making  10 
per  cent,  for  the  year,  £lx,<X)0,  leaving  to  be  earned  forward, 
£4,516.  The  following  tables  show  the  progress  of  the  Melbooma 
and  Geelong'  undertakings  : — 

Total 
Moton    ConoeetioDf 
Date.  Con-    Lighting  in  rated  in       Total  aniia     Otn»t 

somers.    in  kw.         h.p.  kw.  mUL 

Melbourne — 

August  ;)l6t,  1911      6,076      6,680      6,196  h  p.      10/68      6.010.101 

August  aisl,  1912      8,696      8,3»a      7.463  B.p.      15,786      ^JUmjm      JMUn 

August  31st,  1913    13.671     13,139      9,681  H.f.      ^1,790      9,7404*4      MMM 

Qeelono  (including  the  tramways) — 

August  3l8t,  19U         E84      1,13»      1,133  b.p.  1.996 

August  3lBt,  1912      1,099       1,463      1,383  H  p.  3,049 

August  Blst,  1913      1,456       1,734      1,846  H..*.  3,6») 


606.MT 

758.611       X>,900 

1,094.063        J8,511 


Important  modifications  have  been  made  in  the  scale  of  charges 
for  the  supply  of  electricity  for  power  purposes,  which  it  is  anti- 
cipated will  lead  to  an  increased  demand  from  manufacturers  and 
others. 


Total 


£680,694       jE160,039       JB10,a87         iE880,887 


Stock  Ex(han}i;e  Xotices. — The  Committee  has  ordered 
the  undermentioned  security  to  be  quoted  in  the  Official  List  : — 

Urban  Electric  Bupply  Co.,  Ltd.— Further, istueJof  £116,6974*  per  eeni.  flnt 
mortgage  debenture  siock. 

Applications  have  been  made  to  the  Committee  to  allow  the 
following  securities  to  be  quoted  in  the  Otfieial  Liet  : — 

Electrical  and  Industrial  Investment  Co.,  Ltd.— £100,000  4^  per  cent,  deben- 
ture stock  ana  £100,000  Siper  cent,  debenture  stocc. 

London  Electric  Kail»i»y  Co.— 3t;.508  ordinary  shares  of  £10  each  (nlly  paid, 
Kos.  1  to  36,608  (renewed  bpecial  application). 

Underground  Electric  Railways  Co.  o(  London,  Ltd.- Further  isaoe  ot 
£76,C0O  4^  per  cent,  bonds  of  1933  of  £100  each,  Noa.  16,ty^  to  17.447. 

Power-Gas  Corporation,  Ltd.— The  directors  recom- 
mend that  for  the  year  ended  September  -'uth  a  dividend  of  5  per 
cent,  per  annum  upon  the  ordinary  shares,  leaving  to  be  carried 
forward  £3,549. 

International    Lijrht    and   Power  Co.,  Ltd. — The 

directors  have  declared  a  dividend  of  1 J  per  cent,  upon  the  pre- 
ference shares  for  the  quarter  ending  December  3 let. 

Manila  Electric  Railroad  and  Lifchtinf  CorporatioL 

— The  directors  have  declared  a  dividend  of  M  per  cent.  (.$1.7.t  per 
share),  for  the  quarter  ending  December  3l8t,  on  the  common 
capital  stock. 

Eastern  Extension,  Australasia  and  1  hina Telegraph 

Co.,  Lid. — The  directors  have  declared  an  iaterim  dividend  for  the 
quarter  ended  September  30th  last  of  28.  6d.  per  share. 

Automatic  Telephone  Manufacturinjf  Co.,  Ltd. — 

The  transfer  books  will  be  closed  from  17th  to  I'Uh  inst.,  both  dajs 
inclusive,  for  the  purpose  of  preparing  the  wair&nts  for  the 
diviilends  on  the  ♦>  per  »;ent.  preference  shares  for  the  six  months 
ending  December  3l8t. 

Prospectus. — Conipaniade  Electricidad  de  la  Proviucia 

de  Buenox  Ay  res,  Ltd. — 'ihe  list  was  to  close  on  Wednesday  in  an 
issue  of  175,0u0  7  per  cent,  cumulative  participating  preference 
shares  of  £  1  tach.  The  shares  are  issued  for  the  purpose  of  dis- 
charging the  floating  indebtedness  of  the  company  inctured  by 
mains  and  plant  extensions,  and  for  meeting  additional  expendi- 
ture to  which  the  company  is  committed. 

Globe  Teleg:raph  and  Trust  Co.,  Ltd.— The  directora 

have  declared  a  quarterly  dividend  of  2a.  per  share,  free  of  tax. 

Western  Teleirraph   Co.,   Ltd.— The  directors   have 

declared  the  first  quarterly  interim  dividend  of  Ss.  per  share,  free 
of  income-tax,  for  the  year  ending  Jane  30th,  1914,  bein^  at  the 
rate  of  6  per  cent,  per  annom. 
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National  Telewriter  Co.,  Ltd. 

The  tourth  oidinaiy  general  meeting  of  this  company  was 
held  on  December  4th,  at  Cannon  Street  Hotel,  E.G.,  Sir 
John  George  Craggs  presiding. 

In  moving  the  adoption  of    the  report,  which  showed  for 
the  year  ended  June  30th  last  an  improvement  of  £3,500  for 
the  year,  and  expressed  the  hoi>e  and  expectation   "  that,  as 
the  current  expenditure  is  now  met  by  the  current  income,  the 
future  results  will  be  more  commensurate  to  the  importance 
of  the  invention,"   the  Chairman   said  he  hoped  the  share- 
holders would  regard  the  progress  made  during  the  year  as 
satisfactory.     The  expenditure  on  capital  account  during  the 
period    on   instruments,   construction,    exchanges,   plant,   etc., 
was  £4.914,  as  against  £5.651  for  the  previous  year,  whilst 
the  amount  carried  to  suspense  account  on  the  year's  working 
was  £854  as  against  £4,345  for  the  previous  year,  an  improve- 
ment of  about    £3,500.      The  total  of  the  minimum  rentals 
provided  for  in  their  contracts  was  £5,765,  as  compared  with 
£3.066.  for  the  previous  period,  an  increase  of  about  88  per 
cent,  for  the  year.    The  apportionment  of  rentals  carried  for- 
ward to  next  year  was  £1,975  as  against  £1,463.     That  was 
an  encouraging' rate  of  advance.    Since  the  date  of  the  balance 
sheet  they  had  secured  a  fair  amount  of  new  business.    This, 
coupled    with    the   fact    that   a   great   part  of   the   contracts 
secured  during  the  year  were  carried  forward,  satisfied  him 
that  at  the  present  time  their  income  balanced  the  working 
expenditure,  and  he  was  looking  forward  with  some  confidence 
to  the  next  meeting,  when  he  hoped  to  announce  profitable 
results.     The   improvement  in  the  profit  and  loss  account  of 
£3,500  was  3i  per  cent,  on  the  whole  of  the  preferred  ordinary 
capital  issued.     If  this  increase  was  maintained  or  improved 
upon,  as  they  hoped   and  expected  would  be  the  case,  they 
would    see  that  in   the  near  future,   now   that  the  revenue 
balanced  expenditure,  they  would  be  in  the  happy  position  of 
having  profits  to  divide.     Where  conditions  of  working  were 
normal,  the  instrument   was   giving   the  utmost  satisfaction, 
but  the  conditions  they  had  to  meet  were  not  ideal.     Some 
of  them  might  be  surprised  to  learn  that  there  were  thirty-two 
companies  supplying  electricity  in  London  with  no  less  than 
thirtv-six  variations  in  the  supply,  such  as  direct  current  with 
a  wide  range  of  voltages,  alternating  current  with  an  even 
greater  variation  in  voltages  and   periodicities,    all   of  which 
necessitated  the  employment  of  additional  apparatus  of  special 
character.     Notwithstanding  those  extraneous  difficulties  they 
were  going  ahead  satisfactorily,  and  had  been  able  to  reduce 
their  several   types  of  instrument   to  one   standard   machine 
available  for  either  exchange  or  private  line  operations.     The 
Walbrook  and  Charing  Cross  public  exchanges  were  proceed- 
ing satisfactorily,  and  the  Liverpool  Exchange,  foreshadowed 
at  the  last  meeting,  was  now  an  accomplished  fact.    There  was 
evidence  of  a  considerable  demand  for  public  exchange  facili- 
ties in  Liverpool,  particularly  among  cotton  brokers,  to  whom 
a  saving  in  time  in  the  transmission  of  telegrams,  cables,  and 
other  messages,  was  of  very  great  importance.     Active  can- 
vassing was  now  in  progress,  and  it  was  hoped  at  an  early 
date  that  the  Liverpool  Exchange  would  be  placed  upon   a 
sound     commercial     footing,     when    they    could    turn    their 
energies  to  Manchester    and  establish   an    exchange  in   that 
citv.    They  had.  for  some  time,  had  instruments  in  operation 
between  Liverpool   and    Manchester,   which  had    proved  the 
success  of  trunk  working  over  that  distance,  and,  when  the 
Manchester  Exchange  was  opened,  they  would  be  in  a  iwsition 
to  meet  the  demand  which  existed  for  inter-communication  by 
Telewriter  between  the  two  cities.    He  mentioned  at  the  last 
meeting    that    they   had   concluded   an    agreement    with    the 
Liverpool  Cotton  Association   whereby  the  Telewriter  was  to 
be  employed  for  the  simultaneous  transmission  of  prices  and 
other  news  from  the  Cotton  Exchange  to  its  members.     This 
service  had  proved  to  be  highly  satisfactory,  and  was  growing 
in  popularity,  about  sixty  machines  being  now  in  active  em- 
plovinent  in  the  members'  offices,  all  operated  by  one  trans- 
mitter  situated    inside    the   exchange.      The    success   of   this 
installation  had  created  a  lively  interest  in  the   system  both 
in  Liverpool  and  Manchester.    Negotiations  were  now  on  font 
for    the   establishment   of    a    similar    service   in    Manchester 
operated   from   the  Manchester  Eoyal   Exchange,    for   which 
official   permission  had  been  granted,  and  there  was  already 
evidence  of   a  good  demand  for   such  facilities  amongst  the 
cotton  brokers  and  spinners  in  the  Manchester  district.    They 
also  had  hopes  of  introducing  a  similar  service  at  one  of  the 
important  commercial  exchanges  in  the  City,  as  well  as  another 
service  for  the  dissemination  of  advertisements  and  news  from 
a  central  point  throughout  London.     Dealing  with  the  wide 
range  of  uses  to  which  the  Telewriter  could  be  nut,  the  Chair- 
man said  that  many  of  the  important  drapery   houses    and 
stores  in  the  West-e'nd  used  the  instrument  for  the  purpose 
of  sanctioning  credits.     In  several  cases  the  instruments  were 
used  in  banks  for  a  like  purpose;  in  the  United  States  there 
was  a  large  use  made  of  the  instruments  by  bankers.    Another 
s<^rvicf   which   was   becoming    po^mlar  was   the  transmission 
of  orders  from  the  telephone  clerk  direct  to  the  department 
concerned,  and  simultaneously  to  the  cashier  who  authorised 
execution.     They  were  told  that  this  system  saved  hours  in 
the  despatch  of  orders,  apart  from  economising  in  the  stafF. 
The  public  Telewriter  exchanges  in  London  and  Tjivcrpool  were 
principally  used  by   subscribers  for  the  despatch  and  receipt 
of  telegrams  to  and  from  the  post  office.    Something  like  half- 
a-million  telegrams  per  annum  were  now  dealt  with  by  this 


system,  and  the  appreciable  saving  in  time  effected  was  fully  re- 
cognised by  their  subscribers,  apart  from  the  convenience  affor- 
ded and  the  fact  that  messengers  were  dispensed  with.  The  par- 
ticular use  which  they  were  endeavouring  to  encourage  was  in- 
ter-communication between  subscribers  for  the  ordering  of 
goods  in  writing  without  the  delay  of  sending  a  letter  or  paying 
the  wages  of  a  mes.scnger.  As  the  shareholders  were  aware,  the 
company  had  a  number  of  patents  in  connection  with  the 
Telewriter.  The  earliest  one  would  in  the  ord in aiy  course  have 
expired  this  month.  The  directors  deemed  it  desirable  to  apply 
for  an  extension  and  took  the  necessary  steps.  He  was 
pleased  to  be  able  to  inform  them  that  they  were  able  to 
satisfy  the  court  that  their  claim  was  reasonable,  and  the 
judge  granted  an  extension  of  five  years.  There  was  some- 
thing in  hand  just  now  which  might  add  considerably  to  the 
fortunes  of  the  company,  but  as  the  matter  was  not  yet 
complete  and  would  be  the  subject  of  a  patent,  his  tongue  was 
tied  at  the  moment.  He  only  mentioned  it  so  that  they 
might  know  that  they  were  going  ahead  not  only  in  the 
accounts  as  presented,  but  also  in  developments  for  the  future. 

Mr.  E.  W.  Wynn  Edwards  seconded  the  motion,  and  said 
he  did  not  think  he  was  too  optimistic  in  saying  that  now  the 
company's  revenue  met  the  income,  it  would  not  be  very  long 
before  the  shareholders  would  receive  a  dividend  upon  their 
investments. 

The  rejKDrt  was  adopted. 


Isle  of  Tlianet  Electric  Tramways  and  Lighting 

Co.,  Ltd. 

Mr.  A.  R.  Monks  (chairman)  presided  on  December  4th 
at  Winchester  House,  E.G.,  over  the  ordinary  general  meeting 
of  this  Company. 

The  Chairman,  in  moving  the  adoption  of  the  report  (Elec. 
Rev.    p.    9'28),    said    that    on    the    debit   side   their  capital 
and     their     debentures    remained     the     same.       They     had 
reduced    their   creditors   by    some   £3,400,    that   being    prac- 
tically the  payment  of  a  large  account  for  cables.     On  the 
other  side  they  had  expended  four  items  amounting  altogether 
to  £3,669 ;  made  up  of  £222  for  additional  rolling  stock,  £1,093 
for  additional  machinery,  £89  for  a  new  sub-station,  and  £2,209 
for  electric  light  installations.     These  items  had  been   paid 
out  of  revenue  for  reasons  that  he  would  deal  with  later.    On 
the  revenue   side  there  was  a  total  increase  of  £4,123.     The 
result  of    the   traction   department  was  £2,291   better  than 
last  year.       This  was  attributable  to  better   weather    and    of 
course  the  visitors  stayed  longer  in  September.     With  respect 
to  their  tramway  traffic,  they  had   had  to  meet  some  com- 
petition    from     omnibuses    and    with    a    view    to    obtaining 
certain   experience  the  Directors  hired  two  buses  on  which 
they  had  made  a  profit  of  £348.    The  lighting  he  was  pleased 
to  say  had  again  increased  by  £1,400;  and  again  they  were 
indebted  to  the  zeal  and  ability  of  their  manager,  Mr.  Ford. 
The  expenditure   had  increa.sed  by  £2,256.     Fuel  had  under- 
gone an  increase  of  £211,  coal  having  gone  up  2s.  6d.  a  ton ; 
but  they  had  generated  138,000  more  units ;  they  had  changed 
the  wheels  of  their  rolling  stock  from  chilled  iron  to  steel, 
and  there  were  also    increases  in  salaries  and  wages,  insur- 
ance, etc.     Interest  had  also  been  greater  owing  to  the  higher 
bank  rate.     Last  year  he  told  them  they  had  contracted  for 
the  delivery  of   a  Diesel  engine  in  June,    but  he   was  sorry 
to  say  that  when  delivered  it  was  far  from  satisfactory.    How- 
ever they    came  to   an   agreement    with   the   contractors  for 
cancelling  the  contract  and  the  contractors  paid  them  a  sum 
of  money    which  left  them  without  a  penny  loss.     In  fact 
they  made  a  gain.     In  addition  they  generated  nearly  half  a 
million  units  with   the  engine,  at   the  cost  of  about  ^d.  per 
unit.     They  were  disappointed  with  the   engine  but  it   was 
only  fair  to    say  that   the  Diesel  Co.   met   them  fairly  and 
reasonably    over  the  matter.      They   then  deterniined  to   go 
back  to  steam  plant  and  they  had  ordered  a  turbine,  genera- 
tor, condenser,  cooling  tower,  superheater  and  accessories  for 
delivery  in   June,    all  of  which  would  entail  a  cost  of  aliout 
£0.000;    find   they    hoped   this  would   get  them  out  of  their 
difficulties.     They  hoped  that  with  the  economies  the  turbine 
would     effect    and    the     increased    lighting,   they   would    be 
in  a  better  position  when  he  met  them  next  year.     They  had 
an  available  balance  of  £16,607  and  they  proposed  to  pav   a 
dividend  of  3  per  cent,    on  the  preference  shares  (absorbing 
£4,500),    place   £2,000   to    the  rolling   stock   reserve  account, 
appropriate  £6,000  towai-ds  future  maintenance  of  permanent 
way,  add  £1,000  to  third  party  insurance  reserve,  and  carry 
forward  £3.108. 
Lord   Arthur  Butler  seconded   the  motion. 
Mr.  Lee  Smith  said  he  took  it  that  if  ^he  Diesel  engine  sup- 
plied had   been   satisfacton,'    the    Company   would   not    have 
made  the  economies  anticipated.    In  other  words  whilst  coal 
had  gone  up  in  price   in  his  opinion    it   was  likely  to  come 
down,   whereas  oil  had  gone  still  higher  in  price  than  coal 
and  was   not  likely  to  decrease. 

The  Chairman  thought  Mr.  Lee  Smith  was  fairly  right  m 
his  observations.  The  engine  might  have  produced  the  results 
anticipated,  but  they   were  bound  to  move  with  the  times. 

Mr.  Ler  Smith  said  he  was  not  objecting  to  the  action  of 
the  Board  but  he  thought  they  were  well  out  of  it.  _  When 
the  Company  ordered  the  Diesel  engine  he  believed  oil  cam© 
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out  at  about  half  the  price  of  coal,  now  oil  cost  conaiderably 
more  than  coal,  so  ho  thought  the  Company  had  scored. 

Mr.  Waldron  asked  how  the  Board  were  to  pay  for  the 
turbine. 

The  Chairman  said  they  propowd  taking  it  out  of  revenue 
and  the  balance  would  come  out  of  the  current  year's  revenue. 

Mr.  Waldron  pointed  out  that  the  arrears  on  the  preference 
shares  now  amounted  to  SOs.,  and  suggested  that  it  would 
be  well  if  the  Board  brought  forward  a  scheme  for  capitalis- 
ing the  arrears. 

The  Chairman  said  they  had  had  that  in  their  mind  but 
they  did  not  propo.se  to  deal  with  it  for  a  year  or  probably 
two.  He  did  not  sec  hnw  the  preference  shareholders  could 
well  be  asked  to  capitalise  tho  arrears  seeing  that  in  a  few 
years  they  would  get  it  all.  The  Board  had  considered  the 
idea  of  capitalising  the  arrears  and  writing  down  the  or- 
dinary shares. 

Mr.  Lee  Smith  said  he  thought  if  the  preference  shareholders 
were  brought  together  they  would  come  to  some  arrange- 
ment with  regard  to  the  arrears. 

Dr.  Moody  hoped  the  Board  would  not  be  in  too  great 
a  hurry  to  bring  forward  a  scheme  of  reconstruction.  He 
hoped  soon  they  would  get  5  per  cent,  on  the  preference 
shares,  and  when  they  reached  that  happy  stage  then  would 
be  the  timo  to  bring  a  scheme  before  the  shareholders. 

The  Chairman  .said  he  rather  agreed  with  the  last  speaker. 
They  could  hardly  induce  the  preference  .shareholders  to  give 
up  much  till  they  got  on  the  5  per  cent,  basis  which  he  hoped 
would  be  in  19IG. 

The  motion  was  carried. 

Mr.  H.  Brown  in  proposing  the  re-election  of  the  Directors 
said  they  would  use  the  money  they  should  have  paid  for 
the  Diesel  engine  for  the  purchase  of  tho  turbine,  but  instead 
of  getting  400  k.w.  they  would  get  1,000  k.w.,  and  that  in 
ordinary'  circumstances  should  carry  them  on  for  four  or  five 
years.  They  ought  to  be  able  to  pay  for  the  plant  out  of 
this  year's  revenue,  and  then  the  following  year  the  surplus 
revenue  could  be  at  the  disposal  of  the  Company  for  increas- 
ing the  dividend  or  building  up  the  reserve. 

The  motion  was  carried. 
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Bnrmah  Electric  Tramways  and  Li;?hting  Co.,  Ltd. 

The  directors'  report  for  the  year  ending  the  31st  July,  1913, 
states  that  the  total  gross  receipts  amount  to  £18,949.  and  the 
expenditure  under  all  heads  to  £11,374,  leaving  a  balance  of 
£7,575.  Out  of  this  there  has  been  transferred  to  reserve  for 
depreciation  account  £5,000,  against  which  account  will  be 
charged  the  cost  of  the  installation  of  a  second  Diesel  set, 
referred  to  below.  This  leaves  £2,575  plus  £1,333  brought  for- 
ward, giving  an  available  balance  of  £3,908,  out  of  which  it  in 
proposed  to  pay  a  dividend  on  the  preference  shares  at  the 
rate  of  3  per  cent.,  absorbing  £3,000,  leaving  £908  to  be 
carried  forward.  The  receipts  for  traflQc,  lighting  and  power, 
amounting  to  £18,665,  show  the  satisfactory  increase  of 
£2,385  over  the  previous  year.  Writing,  however,  with  refer- 
ence to  the  increase  in  traffic  receipts  amounting  to  £1,8.50, 
the  manager  comments  as  follows  : — 

The  principal  factor  in  the  uniformly  good  receipts  obtained  during  ten 
months  of  the  year  was  undoubtedly  the  general  healthiness  of  the  town, 
which  enjoyed  not  only  complete  immunity  from  plague,  but  comparative 
freedom  from  any  epidemic.  This  state  of  affairs,  by  restoring  confidence 
in  the  town  and  districts,  greatly  improved  trade  all  round,  the  bazars 
and  tramways  participating.  So  favourable  a  conjunction  of  circum- 
stances cannot,  however,  be  reckoned  on,  nor  can  it  therefore  with  con- 
fidence be  presumed  that  receipts  will  continue  to  expand  in  the  same 
remarkable  manner,  the  expansion  noted  being  apparently  due  more  to 
extremely  favourable  trading  conditions  than  to  a  natural  growth.  It 
appears,  therefore,  that  the  presence  of  similar  conditions  is  necess«ry 
to   a   continuance   of   the   high    level   of   receipts    secured. 

As  regards  the  expenses,  the  power  costs  show  a  reduction 
of  £1,610,  due  to  the  working  of  the  Diesel  engine  set,  which 
has  been  running  in  a  satisfactory  manner.  It  has,  however, 
been  necessary  or  expedient  to  use  the  steam  set  as  a  stand-by 
from  time  to  time  during  the  year,  and  latterly  to  help  the 
peak  load  during  holiday  traffic,  with  consequent  extra  cost, 
and  it  is  with  the  object  of  obviating  this  and  providing  for 
an  increased  output  that  an  order  has  been  placed  for  a  second 
Diesel  set,  provision  for  the  cost  of  which  has  been  made  in 
the  accounts.  The  directors  consider  that  the  company  is  now 
established  on  a  sound  financial  basis,  and  will  be  in  a  position 
to  make  regular  payments  of  part  of  the  dividend  on  tho 
preference  shares.  Under  these  circumstances  the  directors 
think  it  advisable  to  residjust  the  dividend  rights  on  the 
preference  shares,  and  with  this  object  a  scheme  has  been 
prepared. 

Our  report  of  the  annual  meeting  will  appear  in  our  next 
issue.     The  directors  withdrew  their  scheme. 


Alldays  &  Onions  Pneumatic  EnKineerinjr  Co.,  Ltd. 

—For  the  year  ended  August  2nd,  the  directors  report  that 
the  result  of  trading  (after  providing  for  depreciation  and  all  other 
outgoinjfs)  is  a  net  profit  of  £18,486,  plus  £20,097  bronjfht  forward, 
making  £38,583.  The  dividend  for  the  year  is  5  per  cent.,  and 
there  is  also  a  bonus  of  5  per  cent,  per  annum  paid  There  is 
transferred  to  reserve  fund  for  oontin^enoiea  and  equalisation  of 
diridendB,  AIO.OOO,  learingr  to  be  carried  forward  £17,443. 


Adelaide  Electric  .Sapplj  Co.,  Ltd. 

Thk   ninth    anna&I    meetinir  wm   held  on   M  mdky  at  the  officM, 
Fin-tbary  I't^vemfni  Hotue,  EC,  Mr.  J.  B.  Br»ithwftitc  praddiiw. 

It'orn  proceedin^r  to  move  the  Bd"pttoD  of  the  report  (lee 
Elk:c.  Rkv.,  pa/e  '.rj^',).  the  Chaibmax  formally  pr<^>p(wed  » 
re-«^>laUon  incren  ■  ':*pitAl  tnj  from  £4'J0,(¥y>  to 

£')')').()()()  by  the  of  a  f'i.  6  p«>r  oent.  eamoi*- 

tive  prefftrencH  Hhnren  »t    £ '<  f^r.h.     Ihm    re^olation   harirfr  beca 
carried    unanimoutly,    the  cb»irm&n    in    aakiiff    the    m<«rtiii|r    to 
adopt  the  report,  naid  the  directorn   a^c^ia   had  the  lattiifaction  of 
meetinir  the  Hhareholdera  with  a  report  which  he  hoped  they  would 
consider  satinfactory.     The  bgaien  which  were  {nven  ooiutitatcd 
very  remarkable  protrretw  darini;  the  year.     That   prof  ma  alooe 
was.  he  thonebt,  enCBcient  proof  of   the  enerirj  with  which  thmj 
had   endpavonred   to   dicc-harffe  the  daty   which    fell  opon  then 
nnder   their   Act   for   the  napply   of    electricity    tbrooirhoat  tae 
1.'>5  eq.  i.iilefl  of  the  area  which  their  powen  covered.     He  did  not 
know  of  any    EngliHh   concern  that  coald    show    profrren   of   a 
similar  character.     The  reenlta  reflected  very  (freat  credit  on  their 
officers  in  Adelaide.   Vxitb   technical  and  commercial,  and  waa  alao 
a   testimony    to   the   active   interest    which   the    local    brjard    in 
Adelaide    were    taking    in     the   development    of    the    company 
Wherever  possible  it  had  always  been  the  policy  of  the  board  to 
reduce  prices,  and  last  year  important  modifications  had  been  made 
in  the  scale  of  charges  for  electricity  for  power  parpoeee,  which  th» 
directors  anticipated   wonid   lead  to   a   lartrely  incre— id  «*— «»Ttit 
from  mannfactnrers  and  others.     It  had  always  been  their  desire 
to   avail    themselves    of    every    possible    opportunity    for    popu- 
larising electric   supply   by    redacing  prices   to    their   ctutoman 
where      it      could      be      done      withoat      injaringr      tlM     com- 
pany.      They     wonld     readily      understand      that      in      South 
Aastralia  they  were  somewhat  handicapped  in  their  capital  ooets 
by  the  necessarily  heavy  duties  which  they  had  to  pay  on  varioos 
items,  which  in  some  cases  broueht  their  coeta  np  to  30  or  40  p«rr 
cent,  more  than  the  same  material   woald  cost  them  here.     That 
was  a  point  which  conld  not  be  lost  sight  nf  when  comparintr  the 
prices  they  charged  for  electric  current.     Obviously  the  pric^  they 
charged  depended  npo»  two  points — finit.  upon  their  capital  erst 
of  installation,  and  secondly,  the  cost  o'  generation.    He  had  shown 
them  how  they  were  handicapped  in  regrard  to  the  first  point,  and 
as  recrarded  generation,  they  were  faced  with  the  abwnce  of  a  eood 
supply  of  water  for  condensing  purposes,  which  obliged  them  to 
use  cooling  towers.  In  spite  of  these  drawbacks,  they  had  succeeded 
in  making  a  very  large  increase  in  their  busine-s,  and  in  making 
reductions  in  the  price  of  current.     They  were  hoping,  an  oppor- 
tunity offered  in  the  future,  to  make   further  reductions  io  prioee. 
Duriner    the   year   they   had   spent    £1I8,0<W   in    developinjr    the 
business.     The  ordinary  shares,  which  last  year  stood  at  £150  000. 
had   been   raiped  to  £200,000,   and   since  the  conclusion   of   the 
fioancial  year  they  had  raised  the  ordinary  ^:apital  to  £250,<.KX).  the 
full  authorised  amount,  by  a  further  issue  of    l»',Cu0  shares  of   r 
each.     In  addition,  during  the  year  they  had  sold  a  further  £2.' 
of  their  .'>  per  cent,  debenture  stock,  and  those  two  items  tojjether 
had  supplied  them  with  the  additional  capital  which  they    had 
required  during  the  past  year,  and  had   ?one  some  way  towards 
providing  the  capital  ihey  would  require  durin?  the  current  year. 
Further  capital  would  be  provided  by  the  issue  of  a  further  amount 
of  debenture  stock  probably,  and  either  the  wht-le  or  part  of  the 
120,000  preference  shares,  the  authority  for  wh'ch  they  had  ]u»t 
obtained.       With    the    expenditure    laet   year,    the    cost    of    the 
undertaking  now  stood  at  £603  590.     The   dividend  equali>>ation 
fund    was    intact  :     they    had    not    had    to    draw    upon    it     to 
pay  the  dividends,  and  h  still  stood  at  £28.000,  to  which  "^ 
was   recently    raised.       They  had  raided  'htir  carry  t  .rv\ 
considerably,  and  to  that  extent  it  tended  to  i^ecure  the  ;    -       :i 
of  the  capital  of  theordinary  s'larehohiersandof  the  new  pr^rtrtiice 
shareholders.     The  table  given  in   the   report  showmcr  the  pro- 
gress of  the  company  was  one  which  he  felt  sure  the  shareholdera 
must  view  with  a  good  deal  of  pleasure.       They   would   see  that 
taking  the  business  from   1904   to    1913  the  number  of  consumers 
had  increased  from  585  to  11.354  ;    the  lighting  in  Kw.  from  1,016 
to  7,752  ;  the  motors,  from  (577  H.r.  to  6,270  H  p. ;  the  connectionji, 
from    1  6r.7  kw.  to   14,022  Kw.  :    and  the  units  sold,  from  72y,><2l 
to  6,446,4^8.     Those  figures  illustrated  in  a  most  conclusive  manner 
the  active  way  in  which  the  company  were  endeavouring  to  dis- 
ohargre  their  statutory  obligations  to  the  people  over  whom  they  had 
powers.     Anyone  who  undertook  an  inquiry  into  the  way  in  which 
they  had  exercised  their  powers   and  the  vigour  which  they  had 
developed  their  area   would,  he   thought,  come  to  the  conclusion 
that  there  was  nothingr  to  complain  of  in  that  rtspect.      The  net 
increase  in  earnings  last  year  was  £12,(.>00,  which  wa^  fnlly  on  a 
par  With  the  increase  in  other  directions.       They  had  had  an  ad- 
vantage during  the  year  of  a  vk^it  from  Mr.  Brot>kman,  the  chair- 
man of  the  local   board,  who  had  conferred  with  them  on  a  good 
many  points. 

Mr.  R.  p.  Skllon  seconded  the  motion. 

The  Chairman,  in  reply  to  a  shareholder,  said  that  the  general 
reserve  was  invested  in  the  business.  It  would  be  foolish  to  invest 
that  money  outxide  the  business  for  possibly  5  per  cent.,  when  they 
conld  do  bo  much  better  by  using  it  for  their  own  purposes.  The 
company  did  make  depreciation,  but  it  would  be  the  greatest 
possible  mistake  for  them  to  earmark  any  spe'nfic  sum  for  that 
purpose  in  view  of  the  fact  that  the  Government  had  the  right 
to  purchase  them  any  two  years. 
The  report  was  adopted. 

Electric  and    General    Investment    Co.,    Ltd. — A 

dividend  of  Is,  per  thare  for  the  six  months  ending  De^mber  Hist 
is  announced. 
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STOCKS    AND    SHARES. 


MARKET     QUOTATIONS. 


Tuesday  Bvening. 
iNVKiST^fENT  business  has  not  been  greatly  perturbed  nor  checked 
by  fresh  weakness  which  developed  in  Consols,  and  which  caused 
the  price  of  the  stock  to  fall  lower  than  it  has  done  since  1821, 
when  it  was,  of  course,  a  3  per  cent,  security.  Consols  are  still 
overpriced,  in  the  opinion  of  many  people,  haviogf  ree:ard  to  the 
chanpe  which  has  come  over  the  value  of  money.  Investment 
nowadays  demands — and  receives — 4  per  cent,  with  first-class 
security,  r>  per  cent,  from  sound  issues,  and  6  per  cent,  from  stocks 
and  shares  upon  which  the  risk  run  need  not  be  excessive. 

Markets  have  commenced  their  last  Stock  Exchange  settlement 
of  the  year  with  buoyancy  and  a  fair  amount  of  activity,  dramatic 
rises  in  American  and  Canadian  railroad  sha'-es  setting  thfi  pace. 
In  the  domestic  markets,  the  settlement  of  the  Great  Western 
Railway  dispute  in  Wales  led  to  a  substantial  recovery  in  the 
prices  of  Home  Railways,  the  Undergrounds  participating  to  a 
moderate  extent. 

Metropolitans  and  Districts  dipped  with  the  rest,  to  rally  sharply 
on  Monday,  upon  attention  being  directed  to  the  possibilities 
held  out  by  the  published  traflScs.  It  is  thought  that  the  Metro- 
politan will  pay  an  increased  dividend  over  that  declared  a  year 
ago,  when  IJ  per  cent,  was  distributed  ;  and  expectation  looks  for 
a  dividend  of  2i  per  cent,  on  District  Second  Preference,  which 
would  be  an  increase  of  the  fraction.  The  last-named  stock,  by 
the  way.  is  not  at  present  quoted  in  the  Stock  Exchange.  Under- 
ground Electric  issues  are  a  little  better.  East  Londons  remain  at 
7i,  London  United  Tramways  Debenture  stock  has  risen  a  point. 
British  Electric  Traction  issues  are  steady,  with  advances  in  the 
5  per  cent.  Debenture  and  the  7  per  cent.  Preferred  stocks. 

The  strength  of  the  Electricity  Supply  market  is  well  main- 
tained. County  of  London  Ordinary  and  City  Ordinary  show 
gains  of  28.  6d.  and  lOs.  respectively  ;  an  order  to  buy  250  of  the 
latter  company's  shares  had  the  effect  of  stiffening  the  group  as  a 
whole.  Holders  naturally  prefer  to  keep  their  shares  and  await 
the  course  of  events,  which  ought  certainly  to  be  interesting 
when  the  County  Company's  Bill  comes  before  Parliament  next 
session.  Accordingly,  the  quiet  demand  which  has  been  stimu- 
lated by  the  publication  of  the  Bill  finds  little  floating  supply  on 
offer  ;  and,  as  a  matter  of  fact,  some  of  the  prices  are  better  than 
might  be  supposed  from  the  quoted  margins. 

The  Marconi  group  is  better,  although  the  parent  shares  show  no 
quotable  change  on  the  week.  There  is  a  disposition  to  buy  the 
Marconi  subsidiary  shares  once  more,  on  the  part  of  a  few  hardy 
speculators.  Canadians  keep  steady  about  3s.  3d.  Americans 
rallied  to  17p.  9d.,  Spanish  to  8s.  9d.,  and  Marines  to  13s.  8d. 
American  Telephone  and  Telegraph  Capital  stock  has  been  dull, 
on  the  idea  that  trouble  may  be  brewing  in  the  United  States 
through  the  possibility  of  fresh  competition,  but  this  was  offset 
by  the  strength  of  the  American  Railroad  market,  noted  in  the 
second  paragraph  above,  the  result  being  that  the  price  of  the 
stock  is  two  points  higher  at  125.  The  Telegraph  market  is  dis- 
posed to  droop,  and  there  has  been  a  little  selling  of  the  Eastern 
descriptions.  Eastern  Telegraph  Ordinary  stock  fell  2,  Eastern 
Extension  shares  Is.  8d.,  and  one  or  two  of  the  Debenture  stocks 
are  a  trifle  lower.  Several  deceased  accounts  are  declared  respon- 
sible for  the  dulness.  Cuba  Telegraphs  fell  10s.  to  8i.  West  India 
and  Panama  reacted  i\  after  their  rise,  and  Reuters  went  back 
to  8i.  Anglo-American  Telegraph  Preferred  improved  to  105^, 
and  New  York  Telephone  bonds  are  better  at  98.  Commercial 
Cable  Debenture  and  Direct  United  States  Cable  shares  have 
drooped 

The  speech  of  the  American  Ambassador  at  the  Savage  Club  last 
Saturday  night,  briefly  outlining  an  unexpected  extension  of  the 
Monroe  Doctrine,  has  given  rise  not  only  to  surprise,  but  to  some 
perplexity,  as  it  opens  up  new  paths,  whose  turnings  may  have 
important  results  for  companies,  other  than  United  States  under- 
takings, which  have  concessions  in  the  areas  which  the  Doctrine  is 
supposed  to  cover. 

The  news  from  Mexico  continues  to  be  of  the  usual  conflicting 
character,  but  prices  of  the  Mexican  group  are  not  fluctuating 
much  at  present.  Mexican  Light  and  Power  Common  shares  and 
Mexico  Trams  second  bonds  are  both  a  point  down,  but,  on  the 
other  hand,  the  Power  Company's  Preferred  and  the  Tramways 
5  per  cent,  bonds  are  both  better  to  a  similar  extent.  Improve- 
ments occurred  in  Rio  Tramways  bonds.  The  Anglo-Argentine 
Tramways  issues  hardened  ;  and  the  new  issue  of  Buenos  Ayres 
(Province)  Electric  Preference  shares,  advance  particulars  of  which 
were  given  here  last  week,  has  been  notified  as  being  subscribed  in 
full.      Brazil  Traction  shares  keep  very  steady  at  89i. 

The  Manufacturing  division  is  featured  by  another  big  rise  in 
Willans  &  Robinson's  4  per  cent.  Preference  stock,  which,  at  30, 
has  trebled  in  value  within  the  last  few  weeks,  the  present  gain 
being  one  of  7-i  points  ;  the  Debenture  is  also  a  little 
better.  Small  falls  occurred  in  British  Insulated  and  Helsby 
shares,  Callender's  Ordinary  and  Preference,  British  Aluminium 
of  both  classes,  and  Edison  &  Swan  fully  paid.  Consolidated 
Diesel  Engines  lost  a  few  pence  at  2s.  3d.,  after  the  meeting. 
India-rubber  shares  dropped  lOs.  to  13.  Prices  in  the  Rubber  Share 
market  are  still  dull  and  depressed.  There  has  been  no  advance  in 
the  price  of  the  raw  material,  and  until  some  further  development 
takes  place  in  connection  with  this,  the  public  are  not  likely  to  be 
attracted  to  the  market.  Rumour  has  it  that  the  methods  of  the 
auctions  will  be  changed  early  in  the  new  year,  when  monthly 
inscription  sales  are  amongst  tlie  proposals  put  forward  to  regulate 
the  price  of  rubber — these  to  supersede,  of  course,  the  present  open 
Buccionfl,  which  take  place  fortnightly. 


It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  oircumstanceB. 

"Wednesday,  December  lOth. 


CHEMICALS,  *o. 


Acid,  Hydrochloric  ..        ..  per  owt, 

„     Nitric „ 

„     Oxalic  per  lb. 

„      Sulphurio per  cwt. 

Ammoniac  Sal        „ 

Ammonia,  Muriate  (large  crystal)  per  ton 

Bleaching  powder „ 

Bisulphide  of  Carbon      . .       . .         „ 

Borax „ 

Copper  Sulphate k 

Lead,  Nitrate         „ 

„      White  Sugar         . .        . .         „ 

„      Peroxide „ 

Methylated  Spirit per  gal. 

Potassium,  Bichromate,  in  casks  per  lb. 

Potash,  Caustic  (88/90  %)  . .  per  ton 

„       Chlorate per  lb. 

„       Perchlorate        

Potassium,  Cyanide  (98/100  %) . .         „ 
(for  mining  purposes  only) 

Shellac  per  cwt, 

Sulphate  of  Magnesia     . .        . .  per  ton 
Sulphur,  Sublimed  Flowers      . .         „ 
„        Recovered         . .        .  •         „ 

„        Lump „ 

Soda,  Caustic  (white  70/73  %)   . .         „ 

„     Chlorate        per  lb. 

„     fJrystals         per  ton 

Sodium  Bichromate,  casks       . .  per  lb. 


METALS.  Ac. 

b  Aluminium  Ingots,  in  ton  lots  . , 
b  „  Wire,  in  ton  lots ) 

(1  to  14  S.W.G.)  j 
b  It  Sheet,  in  ton  lots 

p  Babbitt's  metal  ingots     . . 
c  Brass  (rolled  metal  2"  to  12'  basis) 
c      „     Tube  (brazed) 
c     „         ,,     (solid  drawn) 
c      „     Wire,  basis   . . 
c  Copper  Tubes  (brazed) 
c 
K 
K 
g 
d 
d 
d 
d 


(solid  drawn) 

Bars  (best  selected) 

Sheet 

Rod 

(Electrolytic)  Bars 
„  Sheets 

M  Rods 

„  H.C.  Wire 

/  Ebonite  Rod 
/       „        Sheet 
a  (Jerman  Silver  Wire 
b  Outta-percha,  fine . . 
b  India-rubber,  Para  fine  . . 
/  Iron  Pig  (Cleveland  warrants) 
/     „    Wire,  galv.  No.  8,  P.O.  qual 
g  Lead,  English  Pig  . . 
m  Manganin  Wire  No,  28  . . 

g  Mercury        

e  Mica  (in  original  cases)  small 
c     n  H  M      medium 

c     If  It  t(      large 

o  Nickel,  sheet,  wire,  &c.  . . 
p  Phosphor  Bronze,  plain  oastings 
p        „  „    rolled  bars  &  rods 

p         „  „  rolled  strip  &  sheet 

o  Platinum       

d  Bilidum  Bronze  Wire      . . 

r  Steel,  Magnet,  In  bars     . . 

g  Tin,  Block  (English) 

n    „     Wire,  Nos,  1  to  16    . . 

p  White  Anti-friotion  Metals 

k  Zinc,  Sh't  (Viellle  Montagne  bnd.) 


per  ton 


per  lb. 


per  ton 


per  Ibi 


Latest 

FortnlehfB 

Price. 

Inc.  or  Deo 

6/- 

22/- 

8d. 

6/6 

42/- 

jesaio 

jee  5 

£1% 

£11  10 

JE22  10 

£1  10  dec. 

^■29  10 

10/-  dec. 

£18 

£32 

2/6 

SJ^d. 

£22  10 

ad. 

4  d. 

7|d. 

92/- 

£4  10 

£810 

£610 

£6 

£10  6 

Bgd. 

£8  6 

8d. 

per  ton 


per  lb. 
per  boti 
per  Ibi 


per  OB  I 
per  lb. 
per  ton 

per  lb, 
per  ton 


£96 

£121  6  8 

£126 

£60  to  £221 

7gd. 

9^d. 

8|d. 

7|d. 

lOid. 

lUgd, 

£82 

£82 

£82 

£68 

£86 

£73  10 

9d. 

4/6 

4/- 

1/10 

7/6 

3/OJ 

49/7 

£14 

£18  10 

6/6 

£7  10 

6d.  to  8b. 

8/6  to  6/- 

7/6  to  11/- 

3/6  to  4/6  nom 

1/1  to  l/3i 

1/03  to  1/2 

l/2i  to  l/5i 

186/- 

lOJd. 

£66 

£174  to  £175 

2/6 

£44  to  £194 

£24  16 


£1  dec. 

£1  dec. 

£1  dec. 
£l  10  dec. 
£1  10  dec. 
£1  10  dec. 

id.  dec. 


^d.  dec. 
4d.  inc. 

7/6  dec. 


*d.l9 

£8 'dec. 
Id.  dec 

15/-'deo. 


Qnotatlone  BappUed  by— 


a  Q>  Boor  A  Oo. 

b  The  British  Alnmlnlnm  Oo.|  Ltd. 
c  ThoB.  Bolton  &  BoQB,  Ltd. 
d  Frederick  Smith  &  Oo. 
e  F,  Wiggins  &  Sons. 
/  Indla-Bnbber,  Gntta-Peroha   and 
Telegraph  Works  Co.,  Ltd. 

fJamer  ft  BhakBpeare. 
Edward  Till  ft  Oo, 


/  Boiling  ft  Lowci 

k  Morris  Ashby,  Ltd. 

i  Richard  Johnson  ft  Nephew,  Ltd< 

m  W.  T.  aiover  ft  Co.,  Ltd. 

B  Pi  Ormiston  ft  Sons 

o  Johnson,  Matthey  ft  OOn  Ltd< 

P 

r  W.  r.  Dennli  ft  Oo. 


Manx    Electric    Railway   Co.,  Ltd.— The  directors' 

report  for  the  year  ended  September  30th,  1913,  states  (says  the 
Financial  Times)  that  the  gross  receipts  amounted  to  £40,160,  and 
the  gross  expenditure  to  £18,740,  leaving  £21,419  plus  £!t20 
brought  forward,  making  together  £22,340.  It  is  proposed  to  pay 
a  preference  share  dividend  in  respect  of  the  year,  £3,580 ;  to 
reserve  for  special  renewals,  £2,000  :  and  pay  a  dividend  of  2  per 
cent,  on  ordinary  shares,  £2,000  ;  leaving  £2,179  to  be  carried 
forward.  The  weather  during  the  past  summer  was  very  fine, 
increasing  the  passenger  receipts  by  £6,34!».  Goods  and  other 
receipts  show  a  slight  decrease.  Working  expenses  amount  to 
£18,740,  an  increase  of  £1,071.  The  ratio  of  working  expenses  to 
receipts  was  46t)6  per  cent,  in  1913,  ab  compared  with  hV\  per 
'cent,  in  1912.  The  passengers  carried  during  the  12  montha 
totalled  704,188,  as  against  574,187  last  year. 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER    CO.MPANIES. 


NAME. 


% 


Bournemouth  &  Poole,  Ord. 

Do.    4i%Pref 

Do.    Second  6  %  Pref. . . 

Do.    4J  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord 

Do.    7  %  Cum.  Pref.     . . 
Central    Electric  Supply,  4 

Guar.  Deb 
Charing  Cross,  West  End  &  City 

Do.    4i%Cum.  Pref.  .. 

Do.     "  City      Undertaking 
4J  %  Cum.  Pref 

Do.    Do.    4  %  Deb.      . . 
Chelsea,  Ord. 

Do.    4J  %  Deb 

City  of  London,  Ord. 

Do.    6%  Cum.  Pref.    .. 

Do.    5%  Deb 

Do.    4i  %  Second  Deb. 
County  ol  London,  Ord.  . . 

Do.    6  %  Pref 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref.    .. 

Do.    6  %  Non-Cum.  Pref. 

Do.    4J  %  First  Mort.  Deb 
Folkestone 

Do.    5%  Cum.  Pref.    .. 

Do.    4i  %  First  Deb.    . . 
Hove 


Stock 

or 
Share. 


10 

10 

10 

Stock 

6 

6 

100 

6 
6 


100 
6 
Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
£3 
6 
6 
100 
6 
6 
100 
5 


Dividends, 
for 


1912. 

1918. 

6 

5t 

*h 

44 

6 

6 

4* 

44 

10 

9f 

7 

7 

4 

4 

6 

5+ 

ii 

44 

4i 

44 

4 

4 

5 

41 

4* 

4* 

9 

6t 

6 

6 

6 

6 

*h 

44 

6 

5+ 

6 

6 

^ 

44 

ii 

6 

6 

44 

•  • 

44 

6 

6 

5 

5 

44 

44 

9 

8t 

Closing 

Quotations 

Dec.  'Jih. 

Rise 
+  or 
Fall 

— 

«|- 

e 

4  - 

44 

33- 

4i 

904- 

BS4 

*k- 

6* 

94  — 

97 

164- 

174 

13  - 

14 

116  - 

120 

99  - 

101 

lit 

124 
12 

1034- 

1054 

98  - 

101 

1^^ 

%n 

4 

14 — 

li 

80  - 

83 

4«- 

ii 

48- 

H 

89  - 

91 

8  - 

84 

+  4 

+  *4 
+■■4 


+  i 


Present 
Yield 

P.O. 


£  1. 

6  17 


11  10 


4  6  1 

6    0  0 

5  0  0 

6  9  1 

4    6  6 

4  17  7 

4  12  9 

6  2  10 
4  5  9 
4  3  4 
4    9  1 

4  19  0 

5  0  0 
4    6  3 

4  9  1 
Nil 

7  1  2 

5  "S  5 

6  3  1 
6    2  7 

4  19  0 

5  6  0 


NAME, 


Kensington  A  Knightsbridm.Ord, 

Do.     4  %  Deb 

Kent  Kloc.  Power.  4*  %  Deb.  . . 
London  Klectric,  Orel 

Do.     6  %  Pref 

Do.  4  ^,  First  Mort.  Deb.  .. 
Metropolitan  

Do.    44%  Cam.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    34  %  Mort.  Deb 

North  Metropolitan  Power  Sop-  1 

ply,  6  %  Mortgages  (Bed.)  i 

Netting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    34  %  Deb 

South  London,  Ord. 

Do.  5  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  .. 

Do.  44  %  First  Deb.  Stock  . . 
Urban,  Ord 

Do.    5  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


HtaKk 

or 
Sbara. 


6 
Btoek 
Stock 
8 
S 
Stock 
6 
8 
Stock 
Stock 

100 

10 
6 
6 
6 

100 
4 

100 
1 

100 

£3 
5 

100 
6 
5 


DivMcads 
for 


in>. 
4 


6 

7 

10 

7 

f* 
64 
6 
7 

3 

44 

10 

44 


19U. 

ftf 

4 

4 

«' 

4 

4f 

3 


1 

>l 

6* 
7 

4 


.it 

4 


Cleaiac 

QMNsHooa 
Dm.  Ml. 


fl 

19 
100  -u» 


—  93 


10  — 


=■3 

97-100 

83  —  8B 


■f  or 


♦  A 


TmM 


4  n  • 
4  1 

f  u 
4  IS 

•  14 
4    7 

•  10 
4  U 
4  10 
4    i 


0 

t 

• 
4 
4 

• 
4 


I 

f 

t 

• 
U 

4 
• 
9 
9 


•  49 

•  14    9 

4    7  19 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord.         

Do.    5  %  Pref 

Calgary  Power.  1st  Mort.  Bds. . . 
Canadian  Gen.  El.  Com 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5  %  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba, ) 

6  %  Bonds  f 

Elec.  Supply  Victoria,  5  %  1st  I 

Mort.  Deb.  J 

Elec.    Dev.    Ontario,    5   %    1st ) 

Mort.  Bonds  f 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.    6%  Pref 

Kaministiquia  Power,  5  %  G,  Bs. 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort.  Deb. . . 
Mexican  El.  Lt.,  5%  1st  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  iBt  Mort.  Gold  Bds. 

Do.    5  %  2nd  Mort.  Bonds    . . 


6 

6 

6+ 

6 

H 

6+ 

5 

5 

5 

100 

5 

5 

sioo 

7 

8 

$100 

7 

7 

1 

5 

100 

5 

6 

100 

6 

6 

100 

5 

5 

$500 

5 

5 

10/- 

Nil 

1 

6 

6+ 

$500 

5 

5 

5 

Nil 

100 

6 

5 

.  . 

5 

5 

$100 

4 

4 

$100 

7 

7 

,  , 

5 

6 

100 

6 

6 

5  —  Bi 
74-  7g 
4J-  5J 
91  —  93 
108  —112 
119  —124 

i-  H 
91  —  93 

91  —  93 
93  —  96 
95  -  97 

102|  -1044 
li-  1| 

108  —106 
68  —  73 
46  —  50 
81  —  86 
78  -  82 
66  -  71 


+  i 

6  14    3 

5  11    6 

4  17    7 

6    7    6 

7    2  30 

6  12  11   I 

7    5    6 

6    7    6 

6    9    9 

6  10    6 

-h 

6    3    0 

•  • 

NU 

•  • 

11    5    8 

4  16    8 

•  • 

,  . 

,  , 

4  14    4 

7    0  10 

—  • 

8    0    0 

+  1 

8    2    9 

•  • 

6    1  11 

7    0  10 

Monterey  Rly.,  Light  4  Power,  \ 

5  %  1st  Mort.  Deb.  / 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal, ) 

5  %  1st  Mort.  Bonds  / 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    5  %  Deb.  Stock     . . 
Roy.  Elec.  Co.,  Montreal,  44  %  ) 
1st  Mort.  Deb. ) 
Shawinigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  ) 
1st  Mort.  Deb. ) 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6  %  Gold ) 


100 

6 

6 

$100 

9 

10» 

$500 

6a 

Sa 

Stock 

10 

Do. 

6 

6 

Do. 

5 

5 

100 

44 

44 

SIOO 

54 

6f 

$500 

5 

6 

Stock 

4t 

44 

Do. 

44 

4 

100 

6 

6 

1 

6 

6 

100 

6 

6 

56  —  63 

S16  -222 

16  —  96 

90T  -917 

99  —104 
£9  - 101 

99  —101 

136  —140 

1054-1074 

97-99 

97-100 

89  —  91 

§i-     H 

108— loe 


+U 


-4 


8    14 

4  10    1 


4    8 

9  IS 
4  19 

4    9 

4    9 

4  U 

4  11 
4  U 

9    8 

6  U 

6  14 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.    5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese    Tel.,    5    %) 
Mort.  Deb.  J 

Chili  Telephone 

Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref 

Direct  Spanish  Telegraph,  Ord. 

Do.    10%  Cum.  Pref 

Direct  United  States  Cable 
Direct   W.  India  Cable,  44  %) 
Reg.  Deb.  J 
Eastern  Telegraph,  Ord.  Stock 

Do.    34  %  Pref.  Stock  . . 

Do.    4  %  Mort.  Deb 

Eastern  Extension 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo  European  Telegraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegi-aph  . . 

Do.    7  %  Cum.  Partic.  Pref. . . 


10 

ih 

Btook 

6 

$103 

8 

$1000 

4 

Stock 

3 

Do. 

6 

Do. 

30/- 

100 

5 

6 

8 

Stock 

4 

10 

6 

10 

10 

6 

4 

5 

10 

10 

4 

100 

44 

Stock 

7 

Do. 

34 

Do. 

4 

10 

7 

Stock 

4 

10 

6 

10 

6 

10 

20 

25 

13 

$100 

5 

$100 

4 

1 

20 

1 

17 

4i 
5 

8 
4 
3 
6 


4t 

44 

7 

34 

4 

7 

4 

6t 

6 

5t 

Bt 

6 

4 


6J—  63  xd 
96  —  97 

121  —126 
88  —  91 
62  —  65 

1C5  —106 
881-  24i 

6     I  lOa  —104 

li-   78 

4  79  —  81 
6t  8—9 
10         141-  164 

6i-    6J 

96  —100 

124  —127 
76—  77 
94  —  96 
12  —  124 
94  —  96 
lOJ-  11 J 

ug—  124 

304-  825 
57  —  .VJ 
78  —  82 
64  —  68 
8i-    3* 

2A-  m 


•  • 

6  13    4 

,  , 

6    8    1 

42 

6    7    0 

•  • 

4    8    0 

,  , 

4  12    4 

+  i 

6  13    9 

6    3    0 

•  • 

4  16    3 

If' 

6    6    0 

4  IK    9 

-  4 

6  13     4 

•  • 

6    9    0 

•  • 

5   r.  H 

,  , 

6  18    0 

-i 

6  18    6 

•  • 

4  10    0 

-2 

6  10    8 

,  , 

4  10  11 

-I 

4    8    4 

-  4 

6  12    0 

4    3    4 

,  , 

6    6    8 

4  19    0 

,  , 

6    2    8 

•  • 

6  10    a 

,  , 

6    3    0 

6  17-  8 

•  • 

5  14    3 

+A 

6    1    0 

Monte  Video  Telephone,  Ord.   .. 

Do.    5%  Pref 

New  York  Telep.,  4*%  Gen.  Bnds. 
Oriental  Telep.  and  Klec. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  Euroi)ean  Tel.,  4%  [ 
Guar.  Debs.  I 

Renter's  

Submarine  Cables  Trust  . . 
Telephone  Co.  of  Eg^•pt,  44  %  \ 
£)eb.  Red.  t 
United  River  Plate  Telephone 

Do.    6%  Cum.  Pref 

West  Coast  of  America    . . 

Do.    4  %   Debs..   1  tc  1,600^ 

guar,  by  Braz.  Sub.  Tel.  1 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5  %  Debs 

Western  "iTelegraph,  Ltd. 

Do.    4  %  Debs 

Western  Union  44  %  Fdg.  Bonds 


1 

6 

6 

1 

6 

6 

100 

44 

44 

1 

10 

lot 

1 

6 

6 

stock 

4 

4 

Do. 

4 

4 

10 

10 

lot 

Cert. 

6 

6 

Stock 

41 

44 

6 

6 

6t 

5 

6 

6 

a* 

Si 

•  • 

100 

4 

4 

10 

^ 

li 

10 

6 

6 

ID 

6 

6 

100 

6 

6 

10 

7t 

7 

Stock 

4 

4 

$10C0 

44 

44 

.tJ. 

974-  964 

11-  a 
97  —  99 


9.>-    m 
9J-  10+ 
9-94 
98  —ICO 
laj-  18i 
94  —  96 
93-96 


.16    0 
.     I  6    S 

4     «H 
9    0 

9    1 


4  10  11 
4    1    0 


—  i  10  16 
4  IS 


Tl 


4  U  11 

9  1  8 
4  11  « 
4    9    4 


4    9 

4  19 
6  17 
6  6 
6  0 
6  5 
4  8 
4  14 


*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


Paid  in  deferred  interest  warrants. 


t  Interim  Dividend, 


88.  in  Funded  Dividend  Certs. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— r^^n/mt/^.; 


ELECTRIC    RAILWAYS    AND    TRAMWAYS— HOME. 


NAME. 


Ord. 


Bath  Trams,  Pref. 

Do.    5%  Pref 

Do.    H  %  Deb 

Brit.  Elec.  Trao.,  6  %  Pref. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 


Do.  Deferred 

Do.  6  %  Cum.  Pr'f. 

7  %  Non-Cum.  Pr'f. 
5  %  Perp.  Deb.     . . 
44%  2nd  Deb. 
Central  London  Railway,  Ord. . . 
Do.    Gtd.  Assented 

Pref 

Otd.  Assented 

Def 

Gtd.  Assented 

4  ^'^  Deb. 

City  &  S.  London,  5%  Pref.,  1891 

Do.        Do.  1896      .. 

Do.        Do.         1901      .. 

Do.        Do.  1903      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4i  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.    . . 
London  and  Suburban,  Ord. 
Do.  Do.    5  %  Cum.  Pref. 

Do.  Do.    4  J  %  1st  Deb.  . . 


Stock 

or 
Share. 


1 
1 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 

100 

6 

100 

100 

1 
1 

100 


Dividends 
for 


191Q. 

Nil 

6 

4i 


6 

8 

5 

4i 

S 


4i 


1913, 

6 
44 


6 

4A 

8' 

4 

4 

4 

4 
4 

6 
5 
6 

5 
4 
6f 
4J 

4 

5 

5+ 
4i 


Closing 

Quotations 

Dec.  9th. 


n-  S3 
70  —  75 
10  —  12 

4  —  5J 
87  —  90 
.52  —  55 
92  —  95 
77  —  80 
61  —  66 
81  —  83 
70  —  75 
81  —  83 
60  —  65 
77  —  79 
97  —  99 
96  —  98 
96  —  98 
95  —  97 
94  —  96 
89  —  91 

66^=71^ 

73  —  78 
77  —  81 

t: 

74  —  79 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  s.  d. 

Nil 

6    8    0 

6    0    0 

6  is    4 

42 

5    i)    1 

+  1 

5    5    5 

5  12    6 

4  11     0 

42 

4  16    5 

6    6    8 

4  16    3 

3    1    7 

5    13 

4    0  10 

6    2    0 

6    2    0 

5    3    1 

6    4    2 

4    8    0 

8    0    0 

6    6    9 

4  15    8 

5    2    7 

6    8    5 

5  ii    0 

NAME. 


Do. 
Do. 
Do. 
Do. 


London  Eleo.  Railways,  4  %  Deb 
London  United  Trams,  4  %  Deb 
Metropolitan  Railway  Consol. 

Do.    Surplus  Lands 

Do.    3*  %  Deb 

Do.    3i  %  Pref 

Do.    34  %  Con.  Pref.     . . 
Metropolitan  District  Ord, 

Do.    6  %  Deb 

4  %  Deb 

4  %  Prior  Lien     . . 
44  %  First  Pref.    . . 

34%  Gtd 

Metro.  Elec.  Trams,  44  %  Deb 

Do.    5  %  Deb 

Potteries,  Ord 

Do.    5  %  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref 

Do.    4  %  Deb 

Underground  Elec,  Railways 

Do.    "A" 

Do.    6  %  First  Cum.  Inc.  Deb 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord. 

Do.    6%  Pref 

Do.    44%  Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
5 
5 
100 


Dividends 
for 


1912, 
4 
4 

11 
2i 

84 
3h 

b| 

Nil 
6 
4 
4 
44 
34 
44 

e 

34 
5 

44 

6 

4 


44 

6 

Nil 

3 


1913. 

4 
4 

14+ 

21+ 

It 
34 

6 

4 

4 

44 

84 

44 

5 

5 

44 
6t 
4 


6 


Closing 

Quotations 

Dec.  9th. 


90  - 
59  - 
43i- 
58  - 

83  - 
78  - 
75  - 
30|- 

136  - 

92  - 

93  - 

81  - 
74  - 

82  - 
86  - 

#: 

IB 

84  - 

i- 

68 

nV 

99 

89 

4 

81 


-  92 

■  63 

■  43i 

■  60 

-  85 

-  80 

■  77 

■  31i 
-139 

-  94 
•  95 

-  83 

■  76 

-  86 

-  89 

■  I's 

■  H 

-  87 

-72^ 

-  3J 

-113* 
-101 

-  90 

-  4 

4 
86 


Rise 
+  or 

Fall 


Present 

Yield 

p.c. 


+  1 

+  h 


£  s.  d. 
4  7  0 
6    7    0 

3  14    3 

4  11  8 
4  2  4 
4  7  6 
4  11    0 

Nil 
4    6    4 
4    5 

4  4 

5  8 

4  12 

5  4 

6  12 


7  5  6 
5    3  6 

8  0  0 

5  11  1 
Nil 
NU 

6  6  2 

4  9  1 
6  18  4 

Nil 

5  4    8 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo- Arg.  Trams,  1st  Bref. 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    44  %  Deb 

Do.    6%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    ii  %  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traction,  Light  and  | 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    5  %  Pref 

Do.    4§%Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5%  Pref 

Do.    4*  %  1st  Mort.  Deb. 

Do.    4|  %  Vancouver  Deb.    . . 

Do.    4|  %  Con.  Deb. 
Calcutta  Trams,  Ord. 

Do.    5%  Pref.  .. 

Do.  44%  Deb.  .. 
Cape  Electric  Trams 
City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams   . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


5 

t^ 

64 

.5 

5h 

64 

100 

i 

4 

100 

44 

44 

100 

5 

6 

100 

5 

6 

10 

6 

6 

100 

44 

44 

100 

6 

5 

$100 

6 

6f 

5 

8 

8 

5 

5 

5 

100 

44 

4* 

100 

8 

8t 

100 

6 

6 

100 

5 

6 

40 

44 

44 

100 

44 

44 

100 

H 

t\ 

5 

7* 

5 

5 

5 

100 

44 

44 

1 

5 

5 

5 

5+ 

5 

100 

4 

4 

100 

5 

5 

$1000 

5 

5 

1 

NU 

100 

5 

5 

100 

a 

4A 
90  —  92 
974-  994 
964—  984 
IO1I-IO3* 

101-  114 

94  —  96 

97  —100 

88  —  90 

7i-    71 
4i-    61 

98  —101 
114  —119 
103  —107 
102  —105 

98  —101 
100  —104 
92  —  95 
51-    61 
4^r|-    6^, 
96  —  99 

5i-   el 

92  —  97 
88  —  92 
944—  984 

0-      A 
85  —  90 
10  —  20 


6  14    8 

6    3  11 

4   * 

4    7    5 

4    7    0 

+  4 

5    1    6 

4  16    7 

5    4    4 

4  13    9 

5    0    0 

6  18    4 

5    3    8 

4  13    0 

4    9    1 

— 1 

6  14    6 

5  12    2 

4  15    3 

4    9    1 

4    6    7 

4    9    6 

5  17    8 

4  16    5 

4  11    0 

6  19    0 

4  10  11 

4    2    6 

5    8    8 

5    16 

N 

5  11    1 

- 

La  Plata  Eleo.  Trams,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.,6%  Cum.  Pref. 
Elec.  Tr.  (1904),  Deb.  .. 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Blys.  &  Lt.,  Ord.      . . 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb 

Rio  de  Janeiro  Trams,  1st  Mort.  1 
6  %  Bonds  J 

Do.    5  %  Mort.  Bonds  . . 
Sao   Paulo  Tram.,   Lt.  and  P. ) 
5  %  1st  Deb.  J 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do,    6  %  Pref 

Do.    5  %  1st  Deb 

Winnipeg  Eleo.  Rly.,  44  %  Deb. 


1 

1 

4ld. 

6 

1 

6 

6+ 

1 

6 

6 

100 

5 

5 

6 

6 

6 

100 

5 

5 

100 

5 

5 

$1000 

5 

5 

$100 

7 

7 

,  , 

5 

5 

100 

6 

6 

5 

10 

10+ 

5 

6 

6 

100 

6 

5 

1 

5i 

5 

6 

6 

100 

44 

44 

5 

6 

100 

5 

5 

$500 

6 

5 

100 

5 

6 

100 

5 

6 

5 

7 

7 

5 

6 

6 

100 

5 

6 

100 

44 

44 

i|-  li 
H —  lA 

91  —  96 
4i-    5i 

101  -103 

85  —  87 
964—  984 
78  —  81 
81  —  86 
82-85 

51—    6i 
4|—    54 
944—  964  xd 

li-    li 
5i-    51 

97  —  99 

100—102 
894-  91* 
99  —102 

86  —  90 

98  —  96 

4i-    6 J 
4|—    5i 

934—  96* 

95  —  97 


+  1 
— 1 


41 
+  4 


6    0    0 

4  7  3 
6  10 
6    4    2 

5  14  3 
4  17    1 


5  15    0 

6  16 
8  12  10 
5  16    3 

7  1 

8  0 
5  17 

5  3 
4    0 

6  6 


4  10  11 

4  18    0 

5  9    3 
4  18    0 


5  11  1 

5  6  3 

6  13  4 

5  14  8 

6  8  8 
4  12  9 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6%  Pref 

Babcock  &  Wilcox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    5  %  Prior  Liens  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref 

Do.     Deb 

British  Thomson-Houston,  Deb. 
Brit'sh  Westinghouae,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien     . . 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb. 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellner 

Do.    Deb 


7 

6 

6 

16 

14+ 

6 

6 

6 

fi 

100 

5 

5 

100 

5 

5 

5 

10 

8+ 

5 

6 

6 

100 

*i 

4« 

100 

44 

44 

3 

Nil 

100 

4 

4 

100 

6 

6 

1 

,  , 

1 

.  , 

2 

Nil 

100 

5 

5 

100 

i)> 

44 

ICO 

4^ 

44 

5 

15 

6+ 

5 

6 

5 

100 

4A 

44 

1 

20 

22J 

100 

44 

4^ 

t  II 


8  12    4 

7  18    4 

5    8  11 

4    3    6 

-1^. 

,  , 

-•tr, 

6  12    6 

5    4    2 

6  15    0 

-    i 

6    1    3 

4  16    0 

4    7    5 

4  14    9 

Nil 

5  15  11 

5  16    6 

Nil 

Nil 

Nil 

6  12    6 

11     2    2 

16  13    4 

—  ;^ 

6  13    4 

-  4 

4  17    7 

4  10    6 

5    8    5 

4    6    9 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    fully  paid    . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.     Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do.    Deb 

India-Rubber,  G.  &  T.     . . 

Do.    Pref 

Telegraph  Construction  . . 

Do.    Deb 

Willans   &   Robinson,  4%  1st 

Mort.    Deb 

Do.    B  4  %  Cum.  Pref. 


100 

5 

5 

1 

Nil 

,  , 

1 

6 

6 

5 

Nil 

•  • 

5 

Nil 

,  , 

100 

4 

4 

100 

6 

5 

1 

5 

1 

7 

7 

10 

7 

7 

100 

5 

6 

10 

6 

6 

100 

4 

4 

6 

15 

10+ 

6 

4A 

44 

100 

44 

44 

10 

74 

5 

JO 

5 

6 

12 

20 

6+ 

100 

4 

4 

100 

4 

4 

100 

•  • 

•  • 

67  -  72 
A-      A 
f-      |3 

1-    14 
58  —  62 
63  —  68 

m-  ^A 

6|-    7i 
92  —  94 

9i-  log 
88  —  93 
129—  134 
4H-    6A 

100  — loa 

124—  184 

pj-  10 
37  —  39 

96  —  98 
55  —  59 
28  —  32 


41 
+  74 


6  18  11 

7  '2    2 
Nil 
Nil 

6  9    1 

7  7 
7  5 
6  11 
9  13 
6    6 

5  15 
4    6    0 

6  11     1 

4  8  a 

4  8    3 

5  11    1 

6  0  0 
6  3  1 
4    18 


6  15    7 


*  Unless  otberwiee  stated  all  shares  are  fully  paid. 


t  Interim  dividend. 


Bank  rat9  tf  Olioount  ft  9»r  oent..  Octaber  2nd    1*13. 
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EFFECTIVE    WINDOW    LIGHTING. 


By  "  WHISTLEFIELD." 


Most  shopkeepers  recognise  that  a  well-lit  window  is  a  good 
investment  as  well  as  a  good  advertisement,  but  a  walk 
along  the  main  streets  of  any  of  our  large  towns  in  the 
evening  reveals  the  fact  that  the  great  majority  of  non- 
tractors  must  have  very  (Tude  ideas  as  to  what  constitutes 
good  lighting  ;  yet  this  is  a  point  which  deserves  more  atten- 
tion than  is  usually  bestowed  on  it,  because  the  matter  not 
only  affects  the  attractiveness  of  the  window  display,  but 
has  a  direct  bearing  also  on  the  problem  of  getting  the 
best  value  from  the  money  expended  on  light. 

Everyone  is  familiar  with  the  fact  that  people  who  walk 
into  a  room  out  of  bright  sunshine  can  hardly  distinguish 
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Fig.  1. 


Fig.  2. 


anything  in  the  room,  though  others  who  are  sitting  in  the 
room  can  see  everything  quite  clearly.  The  reason  for  this 
is  that  the  eye  automatically  adjusts  itself  to  the  strongest 
light  that  it  has  to  endure.     In   bright  sunshine  the  iris 


and  forms  there  the  image  of  the  object  which  we  "  iee." 
The  brilliancy  of  the  image  depends  not   eo  mach  on  the 

quantity  of  light  which  falls  on  the  objects,  as  on  the 
quantity  which  enters  the  eye,  and  ibis  is  governed  bj  the 
degree  to  which  the  iriu  is  opened  to  admit  light.  When 
looking  into  a  window  where  the  lamps  are  concealed,  the 
eye  adjusts  itself  to  the  strongeBt  light  which  is  within  the 
range  of  vision.  This  will  Ije  the  light  refle<;ieiJ  from  white 
goods  ;  should  a  lamp  be  introduced  among  the  goods  dis- 
played, the  eye  will  immediately  adjost  itaelf  to  the  greater 
intensity  of  the  glow  from  the  lamp,  and  thus  the  pupil  will 
be  partially  closed,  and  so  will  admit  only  one-baif  or  one- 
third  of  the  light  previously  admitted.  In  other  words, 
the  objects  shown  in  the  window  will  appear  only  one- 
half  or  one-third  as  bright  as  they  were  before  the 
lamp  was  introduced  into  the  range  of  vision,  eo 
that  there  is  nothing  to  be  gained  by  concentrat- 
ing light  on  goods  in  a  window,  if,  at  the  same 
time,  the  glare  from  tho.  source  of  light  is  increased  Ly  a 
corresponding  amount,  for  the  greater  the  glare  the  more 
the  pupil  of  the  eye  is  closed,  and  although  the  goods 
actually  reflect  more  light,  only  a  small  proportion  of  it 
enters  the  eye,  and  so  they  do  not  appear  to  be  brighter. 

When  windows  are  lit  by  electric  giow-lamps  there  is  no 
reason  whatever  for  lowering  the  lamps  into  the  ranire  of 
vision  ;  they  ought  to  be  taken  right  up  to  the  ceiling, 
and  the  light  should  be  thrown  down  on  to  the  goods  by 
means  of  reflectors. 

The  arrangement  of  the  lamps  and  the  style  of  the 
reflectors  used  will  naturally  depend  on  the  nature  of  the 
goods  displayed,  and  the  method  in  wLich  they  are  arranged 
in  the  window  space.  Fig.  1  shows  a  shallow  window  with 
the  goods  spread  out  in  front,  and  piled  up  round  the  sides 
and  back.  This  arrangement  can  Ije  well  lit  by  a  few  lamps 
placed  in  the  very  top  edge  where  the  glass  of  the  window 
meets  the  roof,  as  shown  ;  the  lamps  in  this  position  are 
quite  out  of  the  range  of  sight  of  those  who  are  looking 
into  the  window,  and  suitable  reflectors  will  give  an  even 
illumination. 

When  a  window  is  fairly  deep  and  there  is  sufficient 
height  for  the  lamps  to  remain  out  of  the  line  of  sight,  the 
arrangement  shown  in  fig.  2  can  be  adopted.  Where  goods 
are  actually  placed  against  the  glass  of  the  window,  outside 
lighting  is  essential,  but  suitable  reflectors  which  prevent 
the  light  from  falling  in  any  direction  except  that  of  the 
window  ought  always  to  be  provided,  as  shown  in  fig.  3. 

Fig.  4  shows  a  very  popular  method  of  lighting.     A  neat 
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contracts  and  the  pupil  admits  much  less  light  than  when 
the  eye  is  subjected  to  the  much  weaker  illumination  of  the 
room,  and  it  takes  a  few  minutes  for  the  eye  to  adjust  itself 
to  the  new  scale  of  light  intensity. 

Every  object  has  the  power,  more  or  less,  of  reflecting  the 
light  that  falls  on  it.     This  reflected  light  enters  the  eye 


Fig.  5. 

reflector  fitting  is  suspended  inside  the  window  by  chains 
or  cords  about  6  ft.  above  the  street  level,  and  lamps  are  fixed 
behind  the  reflectors,  which  throw  the  light  on  to  the  back 
and  floor  of  the  window  ;  this  method  is  better  than  that 
shown  in  fig.  1  in  cases  where  goods  are  not  spread  out 
flat,  and  so  are  liable  to  have  shadows  cast  by  a  top  light. 
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Hats  which  are  displayed  on  stands  are  best  illuminated  in 
this  manner.  The  name  of  the  firm  or  special  notices  can 
be  fixed  to  the  front  of  the  fitting,  which  thus  performs  the 
duty  of  an  illuminated  sign  as  well. 

Where  a  very  deep  window  is  fitted  with  costumes  dis- 
played on  models,  or  goods  of  a  similar  nature,  the  method 
of  illumination  shown  in  fig.  5  is  very  suitable  ;  shades  are 
hung  below  the  lamps  to  throw  the  light  on  to  the  ceiling, 
from  which  it  is  reflected  in  the  form  of  a  shadowless  glow, 
which  is  extremely  effective  in  the  display  of  light-coloured 
or  delicately-tinted  fabrics.  When  the  ceiling  is  of  a  good 
height,  the  method  shown  in  fig.  2  can  be  used  also,  the 
shadows  thrown  by  the  first  row  of  lamps  being  illuminated 
by  the  lamps  of  the  second  row,  and  rice  versa.  In  all  these 
methods  of  illumination  which  have  just  been  described,  the 
source  of  light  is  either  concealed  or  else  placed  out  of  the 
direct  line  of  vision,  with  the  result  that  the  eye  is  attracted 
by  the  even  bright  illumination  of  the  goods. 

Any  windows  that  are  lit  by  means  of  pendant  lamps  can 
be  altered  at  a  trifling  cost  into  one  of  the  styles  illustrated 
by  merely  raising  the  lamps  to  the  ceiling  and  using  suitable 
reflectors. 

From  the  very  nature  of  their  design  metal-filament 
lamps  shed  most  of  their  light  in  a  horizontal  direction,  and 
deep  shades  are  needed  to  deflect  the  horizontal  rays  of 
light  downwards,  but  there  are  so  many  good  and  cheap 
reflectors  on  the  market  that  there  is  really  no  excuse  for  a 
badly-lighted  window. 


REVIEWS. 


Application  of  Electric  Power  to  Mines  and  Heavij 
Industries.  By  W.  H.  Patchell.  London  :  Constable 
and  Co.,  Ltd.     Price  10s.  6d.  net. 

This  book,  as  we  are  told  in  the  preface,  is  the  outcome 
of  a  course  of  special  advanced  lectures  delivered  at  the 
University  of  London,  King's  College,  last  winter,  and  is 
undoubtedly  the  best  work  that  has  yet  come  before  us  on 
the  very  important  question  of  electricity  in  mines.  Its 
practical  nature  is  due  to  the  author's  experience  while 
acting  as  consulting  electrical  engineer  to  the  Ferndale 
Collieries  in  South  Wales. 

The  book  is  divided  into  12  chapters,  the  first  of  which 
deals  shortly  with  legislation,  accidents,  field  for  electricity, 
&c. ;  with  this  we  are  in  complete  agreement,  especially  with 
the  pertinent  query  :  ."  Why  should  there  be  special  rules 
for  the  use  of  electricity  in  mines  ?  "  Cables,  coal  cutters, 
haulage,  electric  winding,  ventilation,  and  air  compressing, 
pumping,  rolling  mills,  machine  tools  and  cranes,  and  electric 
welding  and  furnaces,  are  the  chief  items  in  the  other 
chapters  ;  it  seems  rather  a  pity  that  the  last  three  items 
have  been  included  in  a  work  which  is  mainly  devoted  to 
mining,  and  we  aie  of  the  opinion  that  had  what  we 
may  term  the  "iron-works"  section  been  extended  and 
published  under  a  separate  title,  a  useful  and  interesting 
work  would  have  been  available  to  those  engaged  in  the 
important  industries  concerned.  We  take  it,  however,  that 
the  work  is  intended  for  the  use  of  electrical  engineers 
engaged  in  designing  plant  for  mines  and  the  heavy  in- 
dustries rather  than  for  the  instruction  of  the  engineers  and 
managers  engaged  in  the  industries  themselves,  and  we  are 
disposed  to  think  it  is  the  latter  who  want  educating  more 
than  the  former. 

Whilst  we  have  nothing  but  praise  for  the  book  as  a  whole, 
we  think  a  little  more  detail  might  have  been  given,  in 
regard  to  mining,  as  to  costs  of  generation  and  operation. 
The  author  gives  an  example  showing  the  cost  of  endless 
rope  as  against  main  and  tail  haulage,  but  as  energy  is 
assumed  to  cost  Id.  per  unit  it  is  not  of  much  value.  The 
chapter  on  cables  is  fairly  good,  but  we  are  rather  sur- 
prised that  the  method  of  suspending  a  shaft  cable  by  means 
of  a  socket  like  a  "  ropr  socket "  attached  to  the  armouring 
of  the  cable  is  not  mentioned.  Further,  one  or  two 
methods  of  installing  shaft  cables  are  mentioned  by  the 
author,  such  as  "  slinging  the  drum  in  or  under  the  cage," 


and  lowering  with  the  aid  of  a  locomotive.  The  proper 
method  is  that  mentioned  by  the  author  on  page  3G  :  "To 
lower  the  full  drum  to  the  pit  bottom  and  raise  it  into 
position  by  means  of  a  good  flexible  rope."  The  section  on 
"Earthing"  also  might  be  improved,  and  certainly  the  use  of 
"  old  haulage  ropes  "  should  be  absolutely  condemned.  In  the 
section  on  shot  firing  we  read  :  "  Low-tension  fuses  consist  of 
small  platinum  wires  embedded  in  fulminate  of  mercury  "  ; 
this  is  hardly  correct,  as  the  electric  fuse,  in  both  high  and 
low-tension  detonators,  is  quite  separate  and  distinct  from 
the  detonator,  which  is  a  copper  cap  containing  the  fulminate 
of  mercury.  The  chapter  on  haulage  gears  is  good,  but  we 
are  just  a  little  disappointed  with  "  winding  engines."  The 
various  systems  are  briefly  described,  but  the  diagram  of  the 
"Whiting  system,"  on  page  138,  is  not  quiet  correct,  as  in 
the  actual  system  the  driving  pul'eys  are  set  one  in  advance 
of  the  other,  and  not  side  by  side.  Further,  at 
Grand  Hornu,  there  are  three  electric  winding  engines, 
not  two  ;  and  so  far  from  these  being  unsatisfactory — as 
undoubtedly  the  winder  at  Preussen  II  was — they  are 
quite  the  opposite,  and  when  circumstances  are  favourable, 
an  ordinary  three-phase  winder  is  the  best  to  adopt.  The 
failure  at  Preussen  II  was  not  due  to  the  winder  itself,  but 
was  unsuitable  to  the  method  of  caging  and  the  system 
of  generating  the  current.  The  main  points  to  be  con- 
sidered in  the  selection  of  any  type  of  winder  are  :  effect  on 
generator  or  supply  station,  type  and  weight  of  drum, 
method  of  decking,  load  to  be  raised,  and  at  what  speed, 
and  these  must  be  considered  together.  An  interesting 
description  of  a  test  with  the  Ilgner  winder  at  Ferndale 
Collieries  is  given  :  it  would  have  added  to  the  interest 
if  the  costs  had  been  included. 

Dealing  with  ventilation,  the  author  discusses  the  impor- 
tant question  of  speed  regulation  ;  shows  the  advantages 
of  the  cascade  motor,  and  that  speed  regulation  by  a  resist- 
ance for  fan  driving  is  not  only  convenient,  but  economical. 
Air  compressing  is  briefly  dealt  with,  and  in  the  following 
chapters  we  have  pumping,  rolling  mills,  heavy  machine 
tools  and  cranes,  and  finally  electric  welding  and  furnaces, 
all  of  which  sections  are  good,  and  should  prove  useful  to  those 
interested  in  these  branches  of  electrical  engineering.  We 
regret  to  notice  that  Benardos  is  again  spelt  "  Bernados." 
The  work  is  well  got  up,  illustrated  mainly  with  half- 
tones and  folding  plates,  printed  on  good  paper,  and  is 
generally  a  credit  to  both  author  and  publisher. 


Experimental  Wireless  Stations.     By  Philip  E.  Edelman. 
London  :  S.  Rentell  &  Co.     Price  $2. 

This  book  professes  to  cater  for  the  requirements  of  wire- 
less telegraph  experimenters  of  all  classes,  and  to  embody 
the  results  of  practical  experience  and  information  gained 
by  the  author  in  pursuing  experimental  work  on  the 
subject. 

In  the  first  chapter  the  theory  of  wireless  transmission  is 
somewhat  scantily  touched  upon,  but  the  reader  is  clearly 
expected  to  have  a  good  groundwork  of  general  electrical 
theory,  or  else  to  acquire  a  knowledge  of  the  fundamental 
principles  from  standard  works.  The  chapter  forms  an 
introduction  to  the  descriptive  and  practical  parts  which 
follow  rather  than  a  serious  attempt  to  expound  the  principles 
of  wireless  transmission. 

The  practical  treatment  of  the  subjects  of  aerials,  grounds, 
transmitters  and  detectors  is  carried  put  in  a  way  which 
will,  no  doubt,  appeal  to  the  amateur  and  render  him 
much  real  assistance  in  carrying  out  the  work  of  installing 
an  experimental  station.  Clear  and  adequate  illustrations 
are  given  freely  throughout  the  book,  making  it  easy  to 
follow  the  descriptions.  The  design  of  simple  apparatus  for 
various  systems  of  transmission  and  methods  of  reception  is 
treated  of,  including  appliances  for  fixed  spark,  quenched 
and  rotaiT  spark  gaps,  continuous  wave  transmitter's, 
coupling  coils,  oscillation  transformers,  crystal  receivers, 
S:c.  Practical  hints  on  the  construction  of  measuring  and 
testing  apparatus  are  also  a  feature  of  the  book. 

The  author  makes  the  sensible  proposal  that  manufac- 
turers of  spark  coils  should  i-ate  these  appliances  in  watte 
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instead  of  spark  lenj^ths,  which  convey  no  adequate  idea  of 
their  utility  for  wireless  purposes. 

Incidentally,  it  may  be  pointed  out  that  the  sif^nal  code 
given  on  page  219  shows  wrong  characters  in  Continental 
Morse  for  the  letter  F.  There  arc  also  nunaerous  other 
misprints  and  misplaced  punctuation  marks  throughout  the 
book. 

The  use  of  the  testing  buzzer  described  at  the  end  of 
Chapter  XIV,  for  actuating  and  proving  the  setting  of 
detectors,  calls  for  some  comment.  Text-books  in  general 
fail  to  indicate  the  proper  connections  of  this  useful 
appliance  to  make  it  give  tuned  transmission  of  regulable 
wave  length  and  small  damping  when  used  in  conjunction 
with  an  adjustable  condenser  and  inductance.  A  wave 
meter  may  readily  be  fitted  with  a  buzzer  in  such  a  way  as 
to  effect  this  purpose.  Such  a  contrivance  is  always  a  boon 
for  use  in  experimental  and  testing  work. 

This  book  will,  no  doubt,  appeal  to  the  numerous  class  of 
experimenters  who  take  up  wireless  telegraphy  as  a  hobby 
more  or  less  seriously.  To  them  it  can  be  recommended  for 
useful  guidance  and  assistance,  at  any  rate,  in  the  earlier 
stages  of  their  progress.  The  practical  advice  given  is 
generally  sound  and  useful. 


Sivitchgear  and  the  Control  of  EJedric  Light  and  Power 
Circuits.  By  A.  G.  CoLLis.  1913.  London  :  Constable 
and  Co.     Price  Is.  net. 

This  little  work  deals  in  a  concise  and  easily  understand- 
able manner  with  the  main  principles  of  direct  and 
alternating-current  switchgear.  In  a  way  it  is  an  intro- 
duction to  the  larger  and  more  comprehensive  treatise  by 
the  same  author,  which  was  reviewed  in  our  issue  of 
September  19th. 

The  first  50  pages  deal  in  an  entirely  satisfactory  manner 
with  the  essential  ideas  underlying  continuous-current 
switchgear,  a  considerable  number  of  particular  cases  being 
described  with  the  aid  of  connection  diagrams.  Considering 
the  limited  space  available  in  a  small  book  like  the  present 
one,  the  quantity  of  genuine  information  that  is  incorporated 
in  this  section  is  remarkable. 

The  remainder  of  the  book  discusses  in  a  similar  fashion 
the  switchgear  and  apparatus  used  for  the  control  of  alter- 
nating-current circuits.  AVhile  quite  good,  it  is  not  quite 
so  detailed  as  the  preceding  direct-current  section. 

At  the  end  of  the  book  is  a  list  of  formuhe,  which,  how- 
ever, would  be  of  more  use  if  the  meaning  of  the  various 
symbols  involved  were  explained.  To  an  experienced  man 
this  definition  of  symbols  would  not  be  necessary,  but  at  the 
same  time  neither  would  the  list  of  formulae.  In  several 
places  the  author's  style  is  a  little  curi(us. 

The  book  contains  85  pages  and  47  illustrations,  and  cor- 
siderihg  the  small  price  it  is  very  cheap,  and  should 
sell  in  large  quantities. — H.  G.  S. 


BRITISH    TRADE    WITH    CANADA. 


We  have  written  so  much  lately  on  the  difficulties  of  the 
Canadian  maiket,  that  it  might  be  thought  that  we  had 
left  little  more  to  say  by  way  of  profitable  contribution  to 
the  study  of  the  British  position.  We  have  no  desire  to 
overdo  the  subject  in  our  columns,  nor  to  weary  the  reader, 
but  when  any  new  suggestion  is  put  forward  by  those 
intetested  in  the  market  that  appears  to  be  deserving  of  full 
consideration,  we  do  not  think  our  readers'  patience  will  be 
tried  by  our  outlining  it  and  inviting  them  to  see  whether  it 
is  worthy  of  their  support. 

The  proposal  to  which  we  wish  to  refer  is  fully  dealt  with 
in  an  address  which  was  given  before  the  London  Chamber 
of  Commerce,  at  a  meeting  held  at  the  end  of  October,  by 
Mr.  J.  H.  Turner,  chairman  of  the  Canadian  Chamber  of 
Commerce  in  London.  The  whole  of  the  ground  covered 
by  Mr.  Turner  we  need  not  state,  for  so  many  of  his  points 
are  quite  familiar  to  our  readers.  We  will  content  ourselves 
with  quoting  what  he  believes  to  be  the  reasons  for  the  com- 
parative non-success  of  British  traders  in  the  market  referred 
to,  and  indicating  one  way  in  which  he  and  others  who  have 


studieil  the  matter  believe  it  to  be  poaibie  for  iuu>  d"  \ifXU;T 
in  the  future. 

First,  then,  let  us  quote  the  Htated  caiues  of  failore  : — 

(A)  So  Far  ah  the  Cosst'iiEB  i«  Coscessed. 

1.  Even   thouKh  qoalitj   of  (roods  cac«ll«iit.  d«u«Q  and 
nnRaitable  for  Canada^ quite  a  minor  detail  will  often  kill  tJie  i 
of  an  article, 

2.  GoorJH  unneceHKarily  heavilj  made  and  p^/^kfd.  thu 
the   handicap  of   heavy    rail   transport   charKca  and 
iiicrea»e  in  coBt. 

3.  Owin^r  to  lack  of  advertising,  consamer  does  not  know  when 
to  obtain  British  (foodp. 

4.  Owinfr  to  insufficient  repreeentatioH  of  British  manafactorerv, 
storekeeperi  do  not  i-tock  British  Koods,  and  they  are  therefor* 
never  brought  before  the  Canadian  consamer. 


(B)  So  Fab  as  the  D 


OR  Storekeepek  u 


1.  Cannot  gfet  in  touch  with  manufacturers,  therefore  will  not 
stock  efoods. 

2.  Cannot  buy  British  goods  that  sell  ;  owintr  to  unsuitability 
for  market. 

3.  Cannot  get  goods  packed  in  suitable  packages  for  ready  sale 
according  to  local  condition?. 

4.  Cannot  get  catalogues  and  invoices  in  dollars  and  cents. 

5.  Cannot  obtain  quotations  c.i.f .  his  city. 
0.  Cannot  arrange  suitable  terms. 

7.  Is  mulcted  in  excessive  charges  for  packing,  casing,  Jte. 

(C)  As  Far  As  the  Mancfactcbeb  i8  Coscersed. 
That  owing  to  the  great  expense  involved — where  the  actual 
trade  in  sight  does  not  appear  to  warrant  it— he  is  at  present 
unable  to  obtain  the  necessary  personal,  definite  and  reliable  first- 
hand information  and  particulars  of  sales  publicity  which  is 
absolutely  necessary  in  order  to  enable  him  to  meet  and  overcome 
the  difficulties  enumerated  in  A  and  B  :  and,  it  is  in  order  to 
endeavour  to  supply  this  deficiency  that  the  Canadian  Chamber  of 
Commerue  now  suggests  the  establishment  in  Canada  of  a  Britiih 
Manufacturers'  Exhibition  Train, 

AVe  have  lately  had  an  opportunity  of  discnssing  this 
British  train  proposal  with  the  Secretary  of  the  Canadian 
Chamber  in  London  (^Ir.  L.  .1.  Beime),  and  from  onr  con- 
versation with  him,  together  with  a  study  of  Mr. 
Turner's  address,  we  are  inclined  to  think  that  the  matter 
is  fully  worthy  of  attention  at  the  hands  of  all  who  are 
desirous  that  their  goods  should  become  known  or  better 
known  in  Canada.  It  should  be  said  before  going  any 
further  that  Mr.  Turner  knows  the  general  trade  position 
in  Canada  from  long  experience,  having  been  in  business  in 
the  Dominion  for  over  40  years.  The  idea  of  running 
manufacturers'  trains  is,  of  course,  not  new  ;  indeed,  it  has 
been  applied  with  great  success  by  Canadian  firms  them- 
selves in  getting  their  names  and  goods  known  in  new  parts 
of  their  own  country.  The  question  that  now  calls  for 
consideration  is  how  far  British  firms  could  help  to  remove 
the  ignorance  that  exists  over  there  respecting  British  elec- 
trical manufactures,  by  co-operating  in  the  scheme  that  is 
advanced  on  behalf  of  the  C'lnadian  Chamber  in  Londor. 
The  project  may  be  briefly  described  in  Mr.sTarner's  own 
words,  as  follows  :  — 

The  manufacturing  cities  in  the  United  Kingdom  shall  each  hire 
from  one  of  the  Canadian  railways  a  high  grade  passenger  coach — 
72  ft.  X  10  ft.  X  10  ft.— such  coach  to  be  suitably  fitted  up  with 
show-cases,  window  frames,  ic,  as  a  travelling  exhibition  of  the 
products  of  those  manufacturers  in  each  city  who  are  willing  to 
show  their  goods  to  the  actual  consumer  throughout  the  Dominion 
of  Canada  ;  and  who  are  wishful  of  entering  Into  commercial 
relations  through  the  medium  of  such  a  train  with  the  distributors 
of  the  Dominion.  The  annual  cost  for, say,  a  nine-car  exhibition 
train  would  be  roughly  £30,000,  this  figure  to  include  cost  of  hire, 
haulage,  maintenance  and  upkeep,  demurrage  at  stations,  lighting 
and  heating,  insurance,  salaries  and  wages,  steamship  anJ  rail  fare 
of  eniplovoj".  adve'tising,  postage  and  incidental  and  general 
administration  charges  both  in  Canada  and  the  United  Kingdom. 
It  is  proposed  to  meet  -his  annual  charge  by  the  letting  of  exhibi- 
tion spaces  in  the  cars  to  manufacturers  at  rates  ranging  from  £40 
to  £240  a  year,  according  to  space  required  ;  that  is.  for  payments 
ranging  from  16s.  6d.  to  £4  12?.  a  week,  a  manufacturer  way  place 
his  actual  products  before  both  the  consumers  and  the  distributor* 
of  a  continent^. 

It  is  proposed  that  the  train  shall  carry  an  efficient 
publicity  staff  whose  work  it  will  be  to  see  that  in  all  cities 
towns  and  districts  at  which  the  train  will  be  making  a  stay, 
the  interest  of  the  public  shall  be  fully  aronsed  in  advance  ; 
that  it  shall  be  met  on  its  arrival  by  the  public  functionaries 
of  the  place  ;  and  that  times  shall  be  suitably  arranged  for 
general  and  trade  visitors  to  separately  make  a  tour  of  the 
train  and  an  inspection  of  the  exhibits.  A  carefully 
selected  staff  of  expert  salesmen  would  be  carried  with  the 
train,  and  there  would  also  be  a  well-organised  system  for 
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the  discreet  distribution  of  catalogues  to  honii  fide  trade 
inquirers.  Furthermore,  it  \Yould  be  one  of  the  duties  of 
the  train  staff  to  keep  British  manufacturers  or  their  local 
agents,  as  the  case  might  be,  fully  posted  regarding  the 
names  and  addresses  of  these  possible  clients.  But  we  need 
n6t  go  into  further  details  at  the  moment  ;  all  we  desire  to 
do  at  this  stage  is  to  outline  the  scheme,  to  ask  that  it  shall 
receive  the  careful  consideration  that  it  deserves,  and  that 
any  of  our  readers,  or  electrical  organisations,  who  may  be 
interested,  will  write  for  information  to  Mr.  Beirne,  the 
secretary,  at  the  Royal  Colonial  Institute  Building, 
Northumberland  Avenue,  W.C. 


PRESSURE    RISES. 


By  W.  DUDDELL,  P.R.S. 


{Abstract  of  Inaugural  Address  delivered  by  the  President  of  the 
Institution  of  Electrical  Engineers,  Nov.  13th,  1913.) 

{^Concluded  from  page  893.) 

If  the  cable  is  electrically  very  short  there  will  be  practi- 
cally no  diminution  in  amplitude  or  change  of  phase  while 
the  wave  progresses  along  it.  This  is  in  general  the  case 
tor  the  underground  cables  and  power  lines  in  this  country 
at  ordinary  frequencies,  and  under  these  conditions  the 
cable  may  be  considered  to  be  replaceable  by  an  equiva- 
lent arrangement  of  self-inductions  -and  condensers,  as  shown 
in  Fig.   14,   in    which  the  capacity  of  each  of  the   two  con- 


FiG.  14. 

densers  is  equal  to  one-half  of  the  capacity  of  the  cable,  and 
the  self-induction  and  resistance  of  the  coil  between  them 
are  equal  to  the  self-induction  and  resistance  of  the  whole 
cable. 

Very  long  lines,  such  as  those  in  use  abroad,  cannot  be 
considered  quite  so  simply.  Suppose  a  long  line  is  on  open 
circuit  at  the  far  end,  and.  as  before,  it  is  suddenly  con- 
nected to  the  generator  at  the  zero  point  of  the  potential 
curve.  Then  the  wave  of  current  flows  down  the  line,  and 
when  it  gets  to  the  open  far  end  it  is  reflected  or  turned 
back  on  itself  and  flows  back  towards  the  generator;  now 
at  this  reflection  at  the  far  end,  the  potential  difference  of 
the  wave  is  doubled.  The  wave  now  travels  back  towards 
the  generator,  where  if  the  generator  is  assumed  to  be  very 
large  the  wave  will  go  to  earth  quite  freely  and  the  reflec- 
tion will  take  place  with  a  reversal  of  phase  and  no  increase 
in  amplitude.  The  current  wave  will  again  travel  back 
towards  the  far  end  of  the  cable  where  it  will  again  be 
reflected,  and  it  will  travel  successively  backwards  and  for- 
wards and  so  build  up  to  the  steady  state.  Consequently 
in  the  steady  state  of  such  a  cable  the  voltage  of  the  far 
end  may  be  looked  upon  as  being  built  up  on  a  number  of 
components  of  different  phases.  The  magnitude  of  the  voltage 
will  naturally  depend  upon  the  phases  and  magnitudes  of  these 
components,  which  depend  upon  the  frequency,  the  length 
of  the  line,  and  its  constants.  In  order  that  the  components 
may  add  up  to  a  considerable  total  it  is  necessary  that  they 
should  all  arrive  at  the  far  end  in  the  same  phase,  or  more 
accurately  that  the  phases  should  differ  by  a  multiple  of 
2  IT.  As  the  reflection  at  the  generator  end  is  accompanied 
by  a  reversal  of  phase  the  travel  of  the  wave  along  to  the 
end  and  back  must  be  accompanied  by  a  change  of  phase  of 
IT,  i.e.  the  alternator  must  have  changed  its  phase  by  7r/2 
during  the  time  the  wave  takes  to  travel  along  the  line, 
which  means  that  the  length  of  the  line  is  a  quarter  of 
the  wave-length  at  this  frequency.  This  condition  leads  to 
a  building-up  of  the  potential  at  the  end  of  the  line. 

Another  way  of  looking  at  the  effect  is  to  consider  that 
the  wave  which  is  started  flows  along  the  line  and  after 
reflection  at  the  open  end  returns  to  the  generator,  where 
it  should  arrive  at  the  moment  that  the  alternator  has  re- 
versed the  direction  of  its  e.m.f.,  so  that  the  returning  wave 
and  the  e.m.f.  of  the  alternator  act  in  the  same  direction 
and  assist  one  another.  This  effect,  namely  the  building-up 
of  the  potential  at  the  rar  end  of  the  line  on  open  circuit, 
is  generally  known  as  the  Ferranti  effect,  owing  to  its  having 
first  been  observed  by  T3r.  Ferranti  on  the  Deptford  mains. 

In  general  the  velocity  of  propagation  of  the  wave  along 
the   line   is   less  than   the   velocity   of   light,    say   from  one- 


quarter  this  velocity  upwards  for  ordinary  cables  and  lines, 
though  nearly  equal  to  it  for  straight  wires  in  space  away 
from  other  bodies. 

At  50  frequency,  with  a  cable  having  a  self-induction  of 
0.5  millihenry  per  mile  and  a  capacity  of  0.25  microfarad  per 
mile,  the  velocity  of  propagation  is  about  80,000  miles  per 
second  in  round  ligures.  Hence  the  distance  travelled  in  one 
quarter  period,  or  one  two-hundredth  of  a  second,  is  430,  so 
that  the  quarter  of  a  wave-length  will  correspond  approxi- 
mately to  430  miles. 

With  higher  frequencies  the  length  to  produce  the  effect 
is  considerably  shorter,  so  that  the  effect  can  become  quite 
marked  with  the  upper  harmonics  and  moderate  lengths  of 
circuit,  and  considerable  risels  of  pressure  due  to  this  cause 
have  been  observed  in  the  Unit.d  States.  Load  on  the  end 
of  the  line  reduces  the  effect,  so  that  on  loaded  lines  it  soon 
becomes  inappreciable. 

With  the  higher  frequencies  employed  in  wireless  tele- 
graphy the  Ferranti  effect  is  very  marked.  Aerials  are 
always  adjusted  with  their  added  self-induction  to  the 
quarter  wave-length,  so  that  the  potential  at  the  free  or 
open  end  may  amount  to  some  hundred  times  the  pressure 
employed  at  their  base. 

With  the  short  cables  in  use  in  this  country  the  effect  is 
rarely  observed,  but  it  is  of  considerable  importance  from 
the  point  of  view  of  sparking  and  ai-cing  that  may  take 
place  in  switching  operations  and  during  faults,  which  may 
generate  oscillations  of  a  suitable  frequency  to  produce  the 
effect  to  a  very  marked  degree  with  comparatively  short 
lea.ds.  The  magnitude  of  the  effect  depends  on  the  resistance 
being  small,  which  is  generally  the  case  in  practice. 

In  making  calculations  of  the  frequency  which  will  pro- 
duce the  Ferranti  effect  on  very  short  lines,  the  line  may 
be  considered  to  be  replaced  by  the  circuit  shown  in 
Fig.  14,  as  pointed  out  by  Dr.  Kennelly,  and  the  frequency 
of  resonance  of  the  part  B  0  and  D  may  be  calculated  by 
the  simple  Kelvin  formula.  A  more  accurate  result  can  be 
obtained  for  short  lines  of  small  resistance  by  taking  2/7r 
of  the  capacity  and  2/7r  of  the  self-induction  of  the  whole 
line,  and  calculating  the  free  period  of  a  circuit  composed 
of  a  capacity  and  self-induction  having  these  values. 

Some  very  interesting  cases  occur  when  inductive  windings 
are  suddenly  switched  into  circuit;  for  instance,  the  high- 
tension  coils  of  transformers,  induction  motors,  or  any  alter- 
nating-current apparatus.  In  this  case  there  may  be  no 
observable  pressure  rise  between  the  terminals  of  the  coil, 
but  yet  during  the  initial  stages  the  full  pressure  which 
is  applied  between  the  terminals  of  the  coil  may  be  so  un- 
equally divided  between  the  windings  as  to  produce  local 
differences  of  potential  far  above  the  norrnal. 

Let  us  consider  the  coU  shown  in  Fig.  15,  and  let  us 
assume  that  a  high  voltage  V  is  suddenly  applied  to  it  by 
means  of  the  switch  s.  Now  in  the  steady  state  the  voltage 
V  will  be  assumed  to  be  uniformly  divided  among  the  turns 
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Fig.  15. 

of  the  coil,  so  that  between  the  ends  of  the  first  turn  there 
will  be  V/n  volts,  if  n  i3  the  number  of  turns.  Now  consider 
what  happens  at  the  first  moment  of  closing  the  switch  s. 
The  current  will  not  instantly  attain  its  steady  value;  there 
will  be  a  preliminary  stage,  and  during  this  preliminary  stage 
one  may  imagine  that  a  quantity  of  electricity  is  travelling 
forward  along  the  coil  from  its  end.  In  other  words,  that 
there  is  a  sort  of  wave  front  starting  from  the  switch  to 
travel  along  the  coil  similar  to  the  charge  of  a  long  cable. 
If  the  coil  possessed  no  electrostatic  capacity,  i.e.,  no  condenser 
action,  either  from  turn  to  turn  or  from  turn  to  earth,  the 
current  would  be  propagated  instantaneously  round  the  coil, 
and  would  start  to  grow  from  zero  in  all  parts  of  the  coil 
equally  at  the  same  time;  but  in  practice  this  is  never  the 
case,  for  every  coil,  however  made,  possesses  some  finite 
though  very  small  condenser  action.  The  wave  front  there- 
fore takes  some  appreciable  time  to  travel  round  the  coil, 
although  this  time  may  be  exceedingly  small.  During  this 
progress  the  potential  difference  is  by  no  means  uniformly 
distributed  along  the  coil;  in  fact,  the  coil  may  be  looked 
upon  as  similar  to  a  long  submarine  cable  if  one  remembers 
that  the  electrical  constants  are  very  different,  and  conse- 
quently the  times  of  propagation  of  the  disturbance. 

In  the  case  of  a  submarine  cable,  say  an  Atlantic  cable, 
if  the  voltage  is  suddenly  applied  at  this  end,  the  wave 
starts  off  and  travels  towards  the  States,  and  the  first  trace 
of  its  arrival  occurs  rather  less  than  0.1  sec.  later.  In  the 
case  of  the  windings  of  an  ordinary  transformer  the  length 
of  time  required  for  the  wave  front  to  travel  along  the 
coil  i.s  probably  less  than  l/10,000th  of  a  second.  In  both  cases 
during  the  initial  stages  practically  the  whole  of  the  poten- 
tial difference  is  localized. 

Tlie  localization  of  the  voltage  on  the  turns  of  a  trans- 
fomier  at  the  moment  of  switching  it  into  circuit  is  of 
great  practical  importance  and  is  the  cause  of  many  failures. 
The  effect  is  further  aggravated  by  any  sparking  which  may 
take  place  at  the  switch  contacts,  which  sets  up  high- 
frequency   oscillations   in   the   leads  connected   to   the   trans- 
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former.  As  the  high  voltage  between  turns  due  to  switcbing- 
in  only  la.sts  a  very  short  time,  too  short  to  be  recorded 
by  an  ordinary  oscillograph,  the  failure  of  the  insulation 
between  turns  may  only  take  place  after  a  number  of 
switchings,  when  the  insulation  between  turns  having  been 
locally  weakened,  heating  sets  in  at  the  normal  working 
voltage  and  a  breakdown  of  the  coil  to  earth  soon  follows. 
For  this  reason  e.xtra  insulation  Ls  often  placed  on  the  end 
turns  of  transformers,  or  choke  coils  are  used  in  series  with 
them  as  a  protection. 

High-voltage  motor  windings  arc  subject  to  a  similar  effect, 
and  with  asynchronous  motors  there  is  a  further  possible 
cause  of  localization  of  the  pressure  on  a  limited  number  of 
turns  of  the  windings,  not  necessarily  the  end  turns.  This 
depends  on  the  fact  that  the  self-mduction  and  mutual- 
induction  of  the  different  sections  of  the  windings  are  not 
necessarily  equal,  owing  to  the  mechanical  difficulties  in 
making  tbe  short  air-gap  perfectly  equal  all  round  the 
machine. 

The  localization  effect  on  the  end  turns  of  the  apparatus 
is  especially  noticeable  in  connection  with  the  high- 
frequency  oscillations  or  with  the  steep  wave  front  cur- 
rents which  may  travel  along  overhead  lines  after  lightning 
discharges.  These  are  very  similar  in  their  properties,  but, 
owing  to  the  much  higher  voltages  which  may  be  induced, 
iimch  more  destructive  and  difticult  to  guard  against  than 
the  steep  wave  fronts  and  oscillations  that  can  be  set  up 
by  switching-on  apparatus.  This  effect  has  been  investigated 
by  Jackson. 

Switching-off  ordinary  loads  is  generally  safe,  for  even 
should  the  switch  try  and  open  the  circuit  when  the  cun-ent 
has  its  maximum  value  it  is  improbable  that  the  rate  of 
decrease  of  the  current  will  be  sufificient  to  produce 
dangerous  pressure  rises.  On  the  other  hand,  abnormal 
currents  and  short-circuits  may  give  rise  to  excessive 
pressure,  as  the  energy  liberated  at  the  break  is  so  large 
that  it  may  form  an  arc  and  blow  the  switch  to  pieces.  If 
the  rate  of  break  is  sufficiently  rapid  to  avoid  this,  the  rate 
of  change  of  the  current  may  be  so  great  that  a  dangerous 
pressure  rise  is  produced.  A  number  of  valuable  records 
showing  the  switching-off  of  large  powers  amounting  to 
tens  of  thousands  of  kilowatts  are  given  in  a  paper  by 
Ma^uerre  in  which  practically  no  rises  of  pressure  arc 
observable,  but  I  think  it  is  unwise  to  assume  that  this  is 
always  the  case.  The  best  means  to  employ  to  limit  the 
short-circuit  current  of  generators  is  one  of  the  problems 
which  face  designers  at  the  moment,  both  to  protect  the 
machines  themselves  from  damage  and  to  reduce  the  risk  of 
pressure  rises  on  opening  the  circuit. 

The  whole  question  of  the  rate  of  change  of  current  that 
may  take  place  at  the  moment  of  switching-off  is  really  a 
question  of  the  suddenness  with  which  the  arc  or  spark 
between  the  switch  contacts  can  be  extinguished,  for 
except  under  very  exceptional  cases  it  is  impossible  to  lireak 
any  considerable  current  without  some  arc  or  spark  forming 
at  the  contacts.  The  rise  due  to  these  causes  will,  however, 
be  considered  in  the  next  sections. 

Arcs  and  Sparks. — Pressure  rises  may  in  many  cases  be 
traced  to  the  properties  which  arcs  and  sparks  have  of  facilitat- 
ing or  causing  rapid  rates  of  change  of  current.  Tlie  electric 
arc  is  one  of  the  few  electric  conductors  which  are  in  general 
essentially  unstable.  It  is  well  known  that  it  is  necessary  to 
have  a  steadying  resistance  or  its  equivalent  in  series  with  any 
arc  in  order  to  reduce  the  tendency  of  the  current  to  go  off 
suddenly  to  infinity  or  to  become  zero.  This  instability  of  the 
arc  favours  the  sudden  suppression  of  the  current  should  an 
arc  be  formed,  and  tends  to  produce  pressure  rises  if  there 
is  any  self-induction  in  the  circuit,  which  in  practice  is  always 
the  case.  The  instability  of  the  arc  may  be  greatly  increased 
if  the  electrodes  are -kept  cool  and  close  tJogether.  .\  transverse 
magnetic  field  also  makes  the  arc  unstable.  Shunting  the  arc 
with  a  condenser  greatly  increases  this  instability,  because 
should  the  current  through  the  arc  decrease  due  to  any  acci- 
dental cause  the  potential  difference  between  the  terminals  of 
the  arc  will  increase.  This  will  tend  to  cause  the  current  to 
flow  into  the  condenser  shunting  the  arc,  which  current  will 
be  diverted  from  the  are.  It  should  therefore  tend  to  reduce 
still  further  the  current  through  it.  rendering  the  conditions 
more  unstable  than  without  the  condenser  as  a  shunt. 

In  my  mind  the  fundamental  difference  between  an  arc 
and  a  spark  is  that  in  the  arc  the  electrodes  are  being  continu- 
ously volatilized,  and  the  vapour  of  the  electrodes  takes  part 
in  the  passage  of  the  electric  current.  The  spark,  however, 
is  generally  of  an  intermittent  or  a  transitoiy  nature,  the 
electrodes  are  not  appreciably  volatilized,  and  the  current  is 
largely  transferred  through  the  air.  The  properties  of  the 
spark  are  more  difficult  to  investigate  than  those  of  the  arc 
owing  to  its  transitoi-y  nature,  but  there  seerns  little  doubt 
that  they  are  essentially  similar  with  regard  to  instability.  In 
fact  there  are  reasons  to  suppose  that  the  electric  spark 
possesses  the  same  instability  as  the  arc  but  in  an  enhanced 
degree. 

Any  arcing  or  sparking  taking  place  in  a  circuit  is  liable  to 
set  up  oscillations,  which  may  give  rise  to  dangerous  pressure 
rises.  The  best-known  case  is  the  oscillatory  discharge  or 
charge  of  a  condenser  such  as  Is  used  in  wireless  telegraphy. 
Fig.  16  shows  the  usual  connections. 

If  the  source  of  supply  is  high-tension  alternating,  each  time 
the  condenser  charges  up  to  a  sufficient  voltage  the  gap  S 
will  break  down  and  an  oscillatory  discharge  will  take  place. 
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follows : — If  the  generator  has  a  very  drooping  characteristic. 
or  if  L  (Fig.  IG)  is  a  very  high  resistance  or  indactance,  then 
the  conden.ser  will  take  an  appreciable  time  to  charge  op  to 
the  di.scharge  voltage.  .After  the  discharge,  which  may 
oscillatory,  has  taken  place  a  certain  time  must  elapse  be :' 
the  condenser  is  again  charged  to  a  sufficient  voltage,  so  • 
a  regular  succession  of  charges  and  di-scharges  will  take  piac»* 
<'ven  with  a  continuou.s-current  supply.  The  time  to  charge 
the  condenser  depends  for  a  fixed  generator  voltage  and  length 
of  gap  on  the  capacity  of  the  condenser  and  on  the  impedancp 
of  L,  including  that  of  the  generator.  If  the  impedance  is 
not  too  large  the  successive  discharges  may  follow  one  another 
very  rapidly.  It  is  pos.sible  with  a  continuous-current  supply 
at  very  high  voltages,  and  spark-gaps  that  are  well  cooled,  to 
make  the  sparks  follow  one  another  tens  of  thousands  of  times 
per  second.  Probably  these  intermittent  discharges  play  a  con- 
siderable part  in  the  production  of  pressure  rises. 

The  practical  applications  of  the  above  short  resum^  of  the 
protluction  of  oscillations  by  arcs  and  sparks  must  now  be 
considered.  The  only  capacities  available  are  the  capacities 
of  the  connections,  the  network,  the  feeders,  and  the  windings 
of  the  machines  to  frame.  The  self-inductions  available  are 
those  of  the  windings  of  the  transformers  and  machines  and 
of  the  connections,  network,  and  feeders. 

Sparks  and  arcs  may  in  practice  be  formed  at  switch  con- 
tacts or  when  faults  take  place.  Under  normal  working 
conditions  sparks  mainly  take  place  at  the  switch  contacts, 
but  w^hen  large  currents  are  being  broken  regular  arcing 
is  observed  at  the  contacts.  In  the  case  of  a  fault,  except 
a  sparking  fault  to  earth  with  both  poles  insulated,  th»^  dis- 
charge at  once  takes  the  form  of  an  arc.  I  have  air- 
mentioned  that  in  switching  on  and  off  cables  on  open  cir, 
pressure  rises  may  be  produced  should  the  switch  contacts 
chatter  in  going  in  or  out.  .\  similar  effect  can  easily  be  pro- 
duced by  sparks  between  switch  contacts  if  they  are  held 
stationary  and  almost  touching  on  sufficiently  high-volt.i.:  ■ 
alternating  circuits.    For  in  this  case  at  the  peak  of  « aoh  i..i'.:- 
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wave  a  spark  will  take  place  tending  to  charge  the  cable  first 
in  one  dinvtion  and  then  in  the  opposite.  These  reversals  are 
naturally  attende<l  with  the  pressure  rise  already  referred  to 
under  'vibrating  contactss."  Fig.  17  is  a  good  example  of 
the  rises  that  may  be  produced  when  a  feeder  on  open  circuit 
is  disconnected,  intentionally  allowing  the  switch  to  spark  ;n 
air  betwtxni  its  brass  contacts.  The  voltage  has  risen  from  the 
R.M.S.  value  of  •2,(.lOO  to  5,100  at  the  last  spark  before  the  final 
break. 

When  switching  off  an  inductive  circuit  a  high  pressure 
mav  occur  should  the  current  be  interrupted  suddenly.  This 
well-known  effect   in   the  case  of  continuous-current  circuits 
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can  also  take  place  on  alternating-current  circuits  when  using 
oil-break  switches,  though  it  is  usually  supposed  not  to  be  the 
case.    It  is  true  that  the  oil-break  switch  in  general  does  tend 
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to  open  the  circuit  whon  the  current  is  in  the  neighbourhood 
of  the  zero  vahio,  but  this  is  not  always  the  case.  Fig.  18 
shows  the  switching  on  and  otT  from  a  '2,oOO-volt  sine-wavo 
machine  of  a  large  transformer  on  open  circuit.  The  oscillo- 
graph in  this  case  was  connected  between  the  terminals  of 
the  switch  so  as  to  show^  the  pressure  rise  at  the  switch,  whi-jh 
amount-ed  at  the  moment  of  switching  oil"  to  ll,Ol.)0  volts.  'Jlie 
rise  in  pressure  lasted  about  l/'20th  of  a  period,  that  is  to 
say  about  l/5CX)th  of  a  second.  It  is  to  be  noted  that  the 
switch  only  opened  the  magnetizing  current  of  the  trans- 
former. ^Vhen  making  this  experiment  there  was  a  small 
piece  of  cable  bet\\een  the  switch  and  th(^  transformer,  and 
there  is  no  doubt  in  my  mind  that  the  capacity  of  this  cable 
materially  assisted  the  supprt  ssion^f  the  curient  at  the  spark, 
and  consequently  increased  the  pressure  rise. 

I  have  already  mentioned  that  if  an  inductive  circuit  carry- 
ing a  continuous  current  be  interrupted  by  a  switch,  a  con- 
denser shunting  the  terminals  of  the  switch  will  stop  the 
arcing  at  the  switch  contacts  and  produce  a  serious  pressure 
rise.  The  following  tests  show  that  a  similar  effect  occurs 
with  alternating  currents.  A  transformer  of  about  150-kw. 
capacity  was  switched  on  and  off  by  means  of  an  oil  switch 
from  the  2,500-volt  mains.  ,  The  measurements  were  made 
between  the  terminals  of  the  transformer.  The  connections 
between  the  switch  and  the  transformer  were  veiy  short.  In 
this  case  after  switching-off  a  number  of  times  very  few  pres- 
sure rises  were  observed.  The  worst  was  a  peak  of  5,500 
volts. 

On  introducing  a  length  of  about  60  yards  of  cable  between 
the  swit-ch  and  the  transformer  nearly  60  per  cent,  of  the 
breaks  produced  pressure  rises,  the  worst  of  which  bad  a 
maximum  value  of  7,500  volts.  These  two  tests  illustrate  very 
well  the  effect  of  capacity  shunting  the  switch  contacts  in 
increasing  the  tendency  to  pressure  rises  when  switching-olf 
inductive  circuits.  It  may  be  said  that  introducing  a  cable 
between  the  switch  and  the  primary  of  the  transformer  does 
not  constitute  a  conden.ser  shunting  the  switch  contacts,  but 
a  little  consideration  will  show  that  the  capacity  of  this  cable 
to  earth  is  in  series  with  the  capacity  to  earth  of  the  supply 
main,  and  that  these  two  condensers  in  series  do  shunt  the 
switch  contacts;  this  is  the  usual  arrangement  whenever  the 
switch  has  connected  to  each  terminal  a  length  of  cable  which 
has  any  appreciable  capacity  to  earth. 

The  arcs  which  take  placf  when  fuses  blow  have  similar 
properties,  and  as  in  this  case  they  are  nearly  always  shunted 
by  the  capacity  of  the  cable  connected  to  them,  similar  rises 
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Fig.  19. 

take  place.  Fig.  19  shows  a  short-circuit  on  the  end  of  a 
feeder  connected  to  a  '2-000-volt  400-kw.  generator  which  was 
allowed  to  remove  itself  by  means  of  a  fuse. 

The  big  initial  rush  of  current  and  the  pressure  rise 
attendant  on  the  blowing  of  the  fuse  are  clearly  shown,  the 
maximum  value  being  4,'200  volts.  Another  exarople  is  shown 
in  Fig.  21,  in  which  a  light  fuse  was  suddenly  connected  as 
a  short-circuit  to  the  secondary  of  a  10,000- volt  transformer; 
the  fuse  blew  instantly.  During  the  short-circuit  the  potential 
difference  between  the  terminals  of  the  secondary  of  the 
transformer  was  of  course  reduced  to  zero.  This  lasted  for 
about  half  a  period,  when  the  fuse  melted  and  a  rise  in  pres- 
sure of  27,000  volts  was  recorded.  In  this  case  the  great 
suddenness  of  the  interruption  of  the  current  was  in  part 
due  to  the  fineness  of  the  fuse  used,  leaving  very  little  vola- 
tilized metal  to  form  an  arc,  and  partly  to  the  capacity  of 
the  leads  connecting  it  to  the  transfonner. 

Sparking  at  switch  contacts  may  also  set  up  oscillations 
along  the  leads  in  much  the  same  way  as  the  oscillations  are 
set  up  in  wireless  aerials  by  sparking  into  them  at  their  bases. 
The  mere  .sparking  into  the  lead  will  not  in  general  set  up 
very  violent  oscillations  because  these  oscillations  will  have 
to  pass  round  the  generator,  but  should  there  be  considerable 
capacity  between  the  generator  and  the  switch  contact, 
oscillations  may  be  set  up  which  will  pass  through  the  con- 
denser to  earth.  In  this  case  the  apparatus  situated  at  the 
end  of  the  lead  might  be  subjected  to  considerable  strain,  and 
might  run  the  risk  of  having  its  end  turns  damaged  owing  to 
the  high-frequency  oscillations  set  up  along  the  lead. 

At  high  voltages  any  sparking  taking  place  between  one 
point  of  an  insulated  circuit  and  earth  will  set  up  oscillations 
in  the  leads,  connections,  and  apparatus.  The  whole  circuit 
may  be  considered  as  equivalent  to  a  complicated  aerial  system 
of  a  wireless  transmitter  which  is  excited  in  the  manner 
generally  spoken  of  as  plain  aerial,  that  is  with  a  spark  be- 
tween it  and  earth.  The  jffect  of  this  is  to  set  un  a  number 
of  high-frequency  oscillations  in  the  system-  producing  high 
potentials  at  all  points  where  reflections  of  the  oscillations  may 
take  place,  such  as  open  ends  and  the  connections  to  apparatus 
having  appreciable  self-induction.    A  spark  fault  to  earth  may 


produce  very  high  voltages  localized  on  the  end  coils  of  trans- 
formers, etc. 

I  have  not  yet  come  across  a  well-authenticated  case  in 
practice  of  an  arc  acting  as  a  musical  arc  and  producing 
dangerous  pressure  rises.  There  is  a  great  deal  more  risk 
in  intermittent  arcs  maintaining  oscillations  than  from  the 
arc  producing  continuous  oscillations. 

The  opening  of  large  currents,  whether  it  be  by  switches 
or  fuses,  or  by  faults  which  burn  out,  is  always  attended 
by  the  risk  that  the  current  may  be  suppressed  too  suddenly 
and  that  the  energy  stored  in  the  self-induction  of  the  circuit 
may  not  be  dissipated.  In  this  connection  I  am  inclined  U) 
think  that  sufficient  attention  has  not  j)een  paid  to  the  self- 
induction  of  the  leads  and  cables.  Although  the  self-induction 
per  mile  of  the  cables  is  comparatively  small — it  may  ap- 
I>arcntly  range  from  a  fraction  of  a  millihenry  for  cables  very 
close  together  to  some  5  millihcniies  for  conductors  like  track 
rails  on  continuous-current  lailways — yet  the  amount  of 
energy  that  may  be  stored  is  considerable  owing  to  the  large 
current  that  may  flow  at  the  moment  of  short-circuits  or 
■  faults.  It  is  to  be  noted  that  as  the  great  part  of  the  magnetic 
field  is  situated  in  air,  should  the  current  be  suddenly  sup- 
pressed the  whole  of  the  energy  is  liberated  at  once,  giving 
rise  to  very  high  voltages.    This  is  not  necessarily  the  case  in 
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machines  and  apparatus,  as  with  these  quite  a  considerable 
part  of  the  self-induction  may  be  due  to  the  lines  of  force 
threading  the  iron,  and  it  is  impossible  for  these  to  collapse 
so  suddenly  on  to  the  conductors  owing  to  the  eddy  currents 
they  would  produce  in  the  mass  of  material;  therefore  when 
they  do  collapse  some  of  the  energy  is  wasted  by  this  means 
and  the  pressure  rise  is  reduced. 

The  self-induction  of  one  mile  of  twO'  0.5  sq.  in.  cables  laid 
in  non-metallic  ducts  at  4-in.  centres  is  about  1.6  millihenries, 
the  capacity  about  0.1  microfarad,  and  the  resistance 
0.176  ohm.  Taking  these  figures  the  maximum  possible  volt- 
age rise  neglecting  the  self-induction  of  the  machine  is  252 
times  the  current  suppressed,  if  the  cable  is  considered  to 
be  equivalent  to  localized  condensers  and  a  self-induction  ar- 
ranged as  in  Fig.  14.  For  500  amperes  interrupted,  the  limit 
of  tie  pressure  rise  might  thus  be  126,000  volts. 

If  a  short-circuit  is  suddenly  interrupted  somewhere  in  a 
long  cable  a  high-voltage  wave  front  starts  from  it  and  travels 
in  each  direction  towards  the  ends  of  the  cable,  w-here  it  may 
be  reflected  if  the  end  is  open  or  connected  to  a  high  self- 
induction,  its  amplitude  being  then  doubled. 

There  is  no  doubt  that  in  many  cases  of  short-circuit 
whether  of  a  continuous  current  or  of  an  alternating  current — 
the  current  is  very  sudienly  suppressed.  The  arc  is  quenched 
somehow,  to  use  a  wireless  term.  In  ordinary  cases  of  supply 
mains  there  may  be  two  causes  which  tend  to  this  quenching 
of  large-current  arcs.  First  and  foremost,  the  considerable 
magnetic  field  produced  by  the  current  itself.  Second,  and 
this  applies  to  insulated  mains  in  enclosed  spaces,  the  produc- 
tion of  a  gas  surrounding  the  arc  due  to  volatilization,  and 
the  splitting-up  of  the  insulating  material.  Third,  the  cooling 
effect  of  the  large  masses  of  the  metal  which  are  usually  pre- 
sent in  circuits  to  carry  large  currents.  Some  tests  made  by 
Collis  show  very  well  the  pressure  rises  that  may  occur  on 
breaking  continuous-current  circuits.  Fig.  20,  taken  from  his 
paper,  relates  to  a  magnetic-field  blow-out  circuit-breaker 
operating  on  a  dead  short-circuit,  the  voltage  rising  to  809,  and 
the  steady  value  after  the  circuit-breaker  had  operated  being 
226.  The  arc  in  this  case  appears  to  have  been  suddenly 
extinguished,  producing  the  high-pressure  rise,  and  then  to 
have  re-started;  causing  a  second  but  smaller  rise. 

In  order  to  illustrate  the  pressure  rises  that  may  occur  in 
cables  due  to  short-circuits,  I  have  prepared  a  model  line,  rep- 
resenting 10  or  15'  miles  of  cable,  in  which  the  self-induction, 
capacity,  and  resistance  per  mile  are,  roughly,  increased  ten- 
fold. Consequently  the  frequency  of  the  line  is  reduced  ten- 
fold. With  this  line  connected  to  the  ordinary  continuous- 
current  mains  it  is  possible  to  make  short-circuits  anywhere 
along  it  and  to  observe  on  the  oscillograph  the  attendant  pres- 
sure rises.  The  tests  made  with  this  line  indicate  how  easy 
it  is  to  obtain  very  considerable  pressure  rises  by  means  of 
short-circuits  which  are  suddenly  opened,  and  they  also  indi- 
cate the  strain  at  the  end  of  the  line  due  to  the  reflection  at 
that  point  of  the  wave  that  travels  along  it  each  time  a  short- 
circuit  is  removed  somewhere  along  the  line. 
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THE    CHARACTERISTICS     OF    INSULATION 

RESISTANCE. 


By  S.  EvEKSHED,  M.I.E.E. 


(Abstract  of  paper  read  before  the  Institution  ok  Electrical 

Enqineeks     at    Jiirmingham,    November    2Gth,  London, 

November  27th,  and   Cardiff,  Dec.  \xt,  19i;5.) 


(^Concluded  from  patje  937.) 

To  experiment  with  a  series  of  drops  and  connecting  films 
deposited  on  any  kind  of  expoeed  surface  would  have  led  to  almost 
certain  failure,  owinp  to  the  difficulty  of  protecting  the  films 
against  currents  of  air.  This  liability  is  almost  non-existent 
inside  a  porous  insulator,  where  any  considerable  change  in  the 
humidity  of  the  air  occupies  a  comparatively  long  time,  and  the 
consequent  changes  in  the  films  and  their  resistance  are  not  too 
quick  for  experiment.  To  imitate  this  condition  of  moderate 
stability  it  was  decided  to  construct  a  model  insulator  by  drawing 
a  series  of  drops  of  water  and  bubbles  of  air  into  a  capillary  glass 
tube,  so  that  each  bubble  should  constitute  an  enclosed  region 
within  which  a  film  could  form  on  the  internal  surface  of  the 
tube,  and  remain  there  entirely  undisturbed  by  air  currents.  The 
glass  tube,  which  was  about  a  couple  of  inches  in  length,  with  a 
bore  of  12  or  14  mils,  had  its  ends  bent  downwards,  so  as  to  dip 
into  water  contained  in  two  small  beakers.  Two  copper  wires, 
one  in  each  beaker,  served  as  the  electrodes.  The  complete 
arrangement,  as  shown  in  fig.  18,  was  fixed  under  a  microscope  in 
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Fig.  18. — Elementary  Model 
OP  AN  Absorbent  Insu- 
lator. The  Upper  Figure 
represents  one  of  the  alr 
Bubbles  as  seen  in  the 
Field  of  a  Microscope. 


Fig.  19.  —  Characteristic 
Curve  obtained  from  a 
Capillary  Glass  Tube 
filled  with  Drops  of 
Water  and  Bubbles  of 
Air,  and  arranged  as 
shown  in  Fig.  18. 


such  a  position  that  portions  of  two  adjacent  drops,  with  the  whole 
of  the  air  bubble  in  between  them,  came  within  the  field  of  view, 
as  indicated  in  the  upper  part  of  the  same  figure.  At  A  and  b  dark 
transverse  lines,  corresponding  to  Newton's  rings,  were  seen  at 
the  end  of  each  drop  where  the  water-air  surface  approached  the 
glass  at  a  capillary  angle.  These  lines  formed  convenient  gauges 
for  estimating  the  initial  thickness  of  the  film  of  water  deposited 
on  the  glass,  and  it  was  apparent  that  in  the  neighbourhood  of  the 
capillary  edges  of  the  drops  the  thickness  of  the  film  did  not 
exceed  one-quarter  of  the  mean  wave-length  of  light. 

To  understand  the  behaviour  of  this  tube  it  is  necessary  to  have 
the  principle  of  electric  endosmose  clearly  in  mind.  When  an 
electrically-charged  body  is  placed  in  an  electric  field,  it  is  attracted 
one  way  or  the  other,  according  to  whether  the  charge  it  holds  is 
positive  or  negative,  the  attractive  force  being  proportional  to  the 
potential  gradient  (volts  per  centimetre).  Water  which  is  lying  on 
an  insulator  in  an  electric  field  will  be  urged  towards  the  negative 
side  of  the  field,  and  will  flow  in  that  direction  if  it  is  free  to  do  so. 

Any  liquid  would  exhibit  the  phenomena  of  electric  endosmose 
provided  two  essential  conditioiis  were  fulfilled.  These  are,  that 
the  liquid  must  be  either  electro-positive  or  negative  to  the  channel 
which  contains  it,  otherwise  there  will  be  no  charge  and  no  force  ; 
and  its  specific  resistance  must  be  very  high,  otherwieie  it  will  be 
impossible  to  maintain  a  steep  potential  gradient  inside  the  liquid 
without  overheating  by  excessive  current. 

Water,  and  especially  pure  distilled  water  (or  condensed  water), 
happens  to  possess  both  the  essential  properties  in  a  remarkable 
degree.  It  is  strongly  electro-positive  to  all  insulators,  and  its 
resistance  is  such  that  it  is  possible  to  maintain  a  potential  gradient 
of  several  hundred  volts  per  centimetre  without  any  overheating 
by  electric  current. 

Endosmose  may  be  made  visible  in  a  short  glass  tube  connecting 
two  water  vessels.  By  contact  with  the  glass  the  water  in  the 
tube  acquires  a  pocitive  charge  which  occupies  a  cylindrical  layer 
of  water  next  the  wall  of  the  tube,  being  held  there  by  the  corres- 
ponding negative  charge  in  the  glass  surface.  When  a  potential 
difference  of  several  hundred  volts  is  maintained  between  the  water 
vessels,  the  charged  water  in  the  tube  is  strongly  attracted  towards 
the  negative  vessel,  and  moves  in  thatdiiection  down  the  potential 
gradient.  This  movement  is  confined  to  the  charged  layer  and 
such  water  as  it  can  drag  along  with  it,  and  when  the  bore  does 
not  much  exceed  half  a  millimetre  the  whole  of  the  water  will  be 


itet  in  motion  and  m»j  be  Men  tr»TeUinff  alowlj  towards  the  : 
tive  end  of  the  tobe. 

It  is  not  esKntlal  to  b^Te  Um  water  within  anjibiof  ;  all  tkat 
ui  necesMry  in  that  the  water  thoald  be  \j\n^  in  eontast  wtth  an 
inBulator  and  forming  a  condoctinfr  path  between  two 
Then,  if  the  voltage  gradient  between  the  eloetfodei  ia  i 
and  the  water  in  free  to  move,  it  will  fLad  ita  waj  towarde  th«DCca*iTe 
electrode  whether  there  ia  any  definite  channel  for  it  to  ma  in  or 
not.  But  without  some  kind  of  trootrh  or  tobe  the  water  ia  nito 
go  by  all  Hortfl  of  devioaii  wayn  towards  ita  fcoal,  and  Jkm  eanfj— r1 
motion  Uicomen  'i  low  by  eye. 

On  applying  an  ve  force  to  tho  liiMliodta'-in  the  two 

beakers  the  efFeot  of  electric  propnlAion,  or  Midoa^uet .  wae  at  onoe 
apparent.  On  closing  the  circoit  the  nirfaeca  of  Xht  two  djopn 
visible  in  the  field  of  the  microeoopa  instantly  clianr«d  th^ 
curvature,  the  ponitive  surface  A  puahing  ita  edge  out  towaida  the 
nega'iveside  of  the  field  of  riew,  and  tlie  negative  ■nrfaeo  B  de- 
creasing its  curvature  by  withdrawing  ita  edce  inwafda.  The 
dotted  lines  in  fig.  1  ^  indicate  the  general  nature  of  tbia  effeet,  bat 
grossly  exaggerate  the  extent  of  the  change.  If  the  film  connect- 
ing the  two  drops  happens  to  be  visible,*  every  part  o!  it  ia  wen  to 
experience  a  sudden  force  pushing  it  towards  the  nciratiTe  ride. 
The  effect  of  the  hydraulic  pressure  ^rodoced  in  the  drope  by  tho 
electric  propulsion  is  seen  at  the  same  time  ;  a  stream  of  water  ia 
forced  out  from  the  edge  of  the  positive  drop  and  flowa  rapidlj 
towards  the  negative  drop,  increasing  the  thickneaa  of  the  film  a- 
it  goes  along.  The  advancing  wave  front  (p  in  fiir-  I")  of  th>- 
travelling  water  is  clearly  visible,  and  if  the  potential  diffennoe 
is  gradually  increased,  the  growing  thickness  of  the  now  novinir 
film  is  made  apparent  by  its  asetuning,  one  after  another,  the 
colours  characteristic  of  thin  films. 

The  sectional  area  of  the  films  is.  of  coarse,  exceedingly  aaall 
compared  with  that  of  the  drope,  and  hence  the  rwitfance  of  a 
complete  tube  of  given  diameter  is  determined  almoat  entirely  by 
the  aggregate  length  and  mean  thickness  of  the  films,  the  reeiat- 
ance  of  the  drops  being  negligible  by  comparison.  The  riaible 
increase  in  the  thickness  of  the  film  will  therefore  be  made  erident 
also  by  a  concurrent  fall  in  the  resistance  of  the  tube,  and  if  a 
series  of  te^ts  be  made  at  gradually  increasing  potential  diffeienoee 
the  characteristic  curve  of  the  tube  as  an  absorbent  insulator  may 
be  drawn,  as  shown  in  fig.  19. 

When  the  electromotive  force  is  cut  off,  the  surfaces  of  the  drope 
are  instantaneously  restored  to  their  normal  shape.  The  snrplas 
water  in  the  films  then  withdraws  very  slowly  into  the  adjacent 
drops,  until,  after  a  period  which  may  be  hours  rather  than  minatca, 
the  films  are  reduced  to  their  initial  thickness  and  the  iwiiatanre 
of  the  tube  recovers  its  initial  value. 

A  single  tube,  one  capillary  channel,  could  hardly  be  expected  to 
give  a  faithful  imitation  of  a  real  insulator.  Much  better  reenliB 
have  been  obtained  from  models  composed  of  a  nomber  of  similar 
tubes  connected  in  parallel,  particularly  when  they  have  been  giren 
ample  time  to  settle  down  into  a  normal  condition.  The  three 
curves  in  fig.  20  were  obtained  from  a  model  made  up  of  13  tobee 
in  parallel,  curve  a  being  taken  20  hours  after  filling  the  tnbep 
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Fig.  21.— Gla/.udPobckl-vin 
Bn)CK  kitted  with  three 

ELECTR0D^:^  FOB  INVESTI- 
GATING THE  Polarity  or 
"Valve"  Effect. 


k    20  hours  after  filling  the  tubes, 
u    44 

0    98        „ 
B  113 

Fig.  20.  —  Characteristic 
Curves  obtained  from  a 
Model  Insulator  composed 
OF  13  Capill^vry  Glass 
Tubes  arranged  in 
parallel. 


and  curves  n  and  c  at  44  and  9S  houis  respectively.  In  theee  teate 
leakage  along  the  external  surfaces  of  the  tubts  was  eliminated 
b>  guarding  each  tuoe,  and  in  order  to  ascertain  whether  the  guard 
wires  upset  the  uniformity  of  the  potential  gradient,  a  fourth 
curve  o  was  taken  at  li;?  hours  with  the  guard  wires  removed. 
This  curve  so  closely  follows  curve  r  that  to  avoid  confusion  the 
mean  values  of  the  observations  in  the  two  tests  have  been 
plotted  in  fig.  -0  as  a  single  curve  representing  both  c  and  n. 

Reckoning  from  the  average  of  these  four  carves  the  ratio 
Km/KoOo  is  -'1,  a  figure  which  agrees  surprisingly  well  with  the 
average  ratio  2 '2  obtained  from  absorbent  insulators. 

Hysteresis,  which  is  such  a  marked  feature  of  the  moistiire 
curves  of  real  insulators,  is  equally  characteristic  of  the  model. 
In  each  series  of  tests  upon  the  model  the  return  curve  obtained  by 
retracing  the  voltage  steps  from  500  back  to  25  volts  has  indicated 
a  pronourced  hysteresis  effect     The  return  carves  obtained  imme- 

*  The  film  is  only  visible  when  parts  of  it  are  thick  enough  to 
give  some  of  the  colours  of  Newton's  rings.  If  its  thickness  is 
much  less  than  a  quarter  of  a  wave  length  the  film  cannot  be 
seen. 
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diately  after  curves  b,  c,  and  D,  have  been  included  in  fig.  20,  and 
should  be  compared  with  the  example  of  hysteresis  in  real  insu- 
lators which  has  been  given  (as  in  fig.  2). 

The  general  resemblance  of  the  curves  given  by  glass  models  to 
those  which  are  characteristic  of  absorbent  insulators  is  evident. 
In  the  decreasing  resistance  with  increasing  voltage,  in  the  extent 
of  the  decrease,  in  the  slow  recovery  or  hysteresis,  even  in  insta- 
bility, the  films  and  drops  possess  properties  which  are  common 
to  every  absorbent  insulator.  The  dormant  water  which  we  found 
in  the  pad  of  paper  is  here  in  the  drops,  and  the  resistance  water 
is  visible  in  the  films  which  link  the  drops  together  into  a  con- 
ducting chain,  and  provide  the  high  resistance. 

But  in  one  matter  a  simple  model  composed  entirely  of  open 
tubes  diflfers  fundamentally  from  a  porous  insulator.  The  first 
effect  of  heating  an  absorbent  insulator  is  to  bring  about  a  very 
large  decrease  in  resistance.  Heat  this  too  simple  model,  and  the 
expanding  air  bubbles  lengthen  the  films  and  increase  the 
resistance. 

But,  after  all,  the  structure  of  the  model  is  not  much  like  the 
real  thing.  For  the  tangled  maze  of  interconnected  channels  in  a 
porous  insulator,  the  model  substitutes  a  number  of  parallel 
channels,  each  going  without  break  from  one  electrode  to  the 
other  ;  it  contains  no  blind  alleys  and  no  cross-connections.  Hence 
in  the  model  the  proportion  of  dormant  water  falls  far  below  the 
proportion  which  we  have  found  by  weighing  the  water  in  the 
real  insulator. 

In  one  tube  the  thickness  of  the  films  was  about  six  millionths 
of  an  inch  when  swollen  by  the  action  of  endosmose.  Hence 
judging  by  the  concurrent  decrease  of  resistance,  their  initial 
thickness  must  have  been  about  two  millionths  of  an  inch.  This 
is  so  much  less  than  one-quarter  of  a  wave-length  of  light  that  in 
the  initial  state,  the  film  had  no  perceptible  colour  by  which  to 
estimate  thickness.* 

That  is  to  say,  for  one  part  of  water  in  the  films  there  are  less 
than  :2,000  parts  of  dormant  water.  In  a  real  insulator  the  corres- 
ponding proportion  is,  as  we  have  seen,  from  five  to  50  times  as 
much.  To  represent  reality  in  this  respect  it  would  be  necessary  to 
build  up  a  model  with  a  very  large  number  of  closed  tubes  in 
addition  to  the  open  or  conducting  tubes,  and  to  interconnect  the 
two  sets,  by  numbers  of  cross  tubes. 

Heat  this  complex  model  and  the  expansion  of  the  trapped  airf 
in  the  closed  tubes  will  drive  a  large  volume  of  dormant  water 
into  the  conducting  channels.  At  the  same  time  the  expansion  of 
the  air  in  the  open  tubes  may  have  lengthened  or  even  broken  up 
some  of  the  films,  but  the  quantity  of  dormant  water  forced  out 
from  the  blind  alleys  will  be  enough  to  flood  the  conducting 
channels,  bringing  about  an  enormous  fall  in  resistance.  Lower 
the  temperature  and  the  air  bubbles  throughout  the  system  will 
contract  and  the  flood  water  will  retire  into  the  blind  alleys.  The 
films  then  slowly  recover  their  initial  thickness  and  the  resistance 
rises  to  its  former  value. 

The  permanence  in  the  shape  of  the  moisture  curve  has  already 
been  referred  to,  and  in  view  of  what  has  been  demonstrated  by 
means  of  a  bundle  of  capillary  glass  tubes  the  explanation  is  clear. 
Each  film  gives  more  or  less  the  same  sort  of  curve  ;  the  curve  is 
characteristic  of  the  film  with  its  adjacent  reservoirs  of  dormant 
water  ;  the  magnitude  of  the  conductance  is  simply  a  question  of 
the  number  of  film  paths  acting  in  parallel. 

The  marvellous  rapidity  with  which  the  resistance  alters  when  a 
change  occurs  in  the  humidity  of  the  air  is  attributable  to  the 
extreme  tenuity  of  the  films. 

The  facts  which  have  emerged  from  the  investigation  leave  no 
room  for  doubt  as  regards  the  main  characteristics  of  insulation 
resistance  under  working  conditions. 

The  true  dielectric  resistance  of  insulation  is  enormous,  com- 
pared with  the  actual  insulation  resistance  obtained  in  practice, 
and  in  all  ordinary  cases  we  need  only  consider  the  leakage  which 
takes  place  through  films  of  moisture  condensed  on  the  external 
and  internal  surfaces  of  the  insulating  material.  Dielectric 
leakage  is  insignificant  and  may  be  left  out  of  account. 

At  what  point  leakage  through  moisture  becomes  dangerous ; 
whether  the  ultimate  effect  of  prolonged  endosmosis  is  to  safe- 
guard the  insulation  by  driving  all  the  water  away  from  the 
positive  conductor  in  a  continuous-current  system,  and  from  both 
conductors  if  the  supply  is  by  alternating  current ;  whether  it  is 
possible  to  predict  the  breakdown  voltage — these  and  other 
questions  can  only  be  answered  by  an  investigation  of  the  second 
part  of  the  characteristic  curve. 

The  whole  of  the  experimental  work  has  been  carried  out  at 
Acton  Lane  works  by  Mr.  S.  F.  W.  Finnis,  to  whom  the  author  is 
greatly  indebted  for  the  skill  and  patience  with  which  the  experi- 
ments were  conducted.  The  author  also  wishes  to  thank  Mr.  B. 
Welbourn,  of  the  British  Insulated  and  Helsby  Cables  Co.,  for 
providing  samples  of  paper  cables  and  the  oil  and  paper  used  in 
their  manufacture,  together  with  data  relating  to  the  specific 
resistance  of  these  materials. 

Appendix. 

The  effect  which  polarity  has  on  the  resistance  of  some  kinds  of 
insulation  has  been  known  from  the  early  days  of  telegraphy  in 
connection  with  overhead  wires   run   on   earthenware  insulators. 


The  same  effect  is  frequently  met  with  in  testing  the  insulation 
resistance  of  electric  light  wiring.  So  far  as  the  author  is  aware 
it  was  first  traced  to  porcelain  insulators  by  Mr.  Bernard  Holt,  of 
Perth,  West  Australia. 

House  wiring,  whether  tested  from  wire  to  wire  with  the 
switches  open,  or  from  the  wires  to  earth,  often  shows  a  valve 
effect.  Porcelain  base  switches  of  inferior  quality  have 
invariably  acted  like  valves.  On  the  other  hand,  switches  of  the 
best  quality  in  which  well  glazed  china  is  used,  gave  resistances 
from  about  100  megohms  up  to  several  thousand  megohms. 

To  ascertain  the  cause  of  the  valve  action,  tests  were  made  on  a 
flat  block  of  porcelain  of  good  quality.  The  resistance  being  far 
too  great  for  easy  measurement,  the  glaze  was  partially  removed  by 
grinding  in  order  to  approach  the  condition  of  an  ordinary  switch 
base  and  at  the  same  time  obtain  a  smooth  flat  surface.  Three 
small  electrodes.  A,  b  and  T  (see  fig.  21),  were  secured  to  the 
surface,  and  the  method  of  experiment  was  to  measure  the  resist- 
ance of  the  path  A  B  and  compare  it  with  that  of  the  path  T  b, 
the  region  round  b  being  common  to  both  paths.  Current  was 
never  allowed  to  traverse  the  path  t  b  for  more  than  two  or  three 
seconds  at  a  time — just  long  enough  to  allow  the  ohmmeter 
reading  to  be  noted — and  hence  any  substantial  increase  which 
might  be  observed  in  the  resistance  of  this  path  would  be  confined 
to  the  neighbourhood  round  electrode  b  and  would  be  the  result 
of  current  flowing  in  the  path  A  b.  It  was  found  that  when 
current,  flowing  in  either  direction,  traversed  the  path  A  b,  the 
resistance  of  this  path  gradually  rose  until  by  the  time  the  current 
had  been  flowing  for  half  an  hour  or  so  the  resistance  would  be 
20  or  30  times  the  initial  value.  By  cutting  off  the  current  in  A  B 
and  immediately  taking  the  resistance  of  the  reference  path  t  b, 
it  was  at  once  seen  whether  the  increase  in  A  B  had  taken  place  at 
electrode  b  or  not.  In  this  way  it  was  proved  that  when  electrode 
B  was  positive,  practically  all  the  increase  in  the  resistance  of  A  B 
occurred  at  or  near  b  ',  and  when  that  electrode  was  negative  then 
no  material  change  took  place  there.  That  is  to  say,  the  increase 
in  resistance  that  results  from  the  leakage  current  is  almost 
entirely  confined  to  the  region  round  the  positive  electrode,  the 
conductor  where  the  current  enters  the  earthenware.  In  one 
experiment  the  initial  resistance  of  the  path  A  b  was  40  megohms, 
and  on  switching  on  the  testing  current,  which  in  this  instance 
entered  the  porcelain  at  A,  the  resistance  rose  to  several  thousand 
megohms  in  the  course  of  two  or  three  minutes.  During  this  time 
the  reference  path  T  b  changed  from  an  initial  value  of  8*0 
megohms  to  a  final  value  of  8'2  megohms.  Hence  of  the  enormous 
increase  in  the  resistance  of  A  B  only  0"2  megohm  occurred  in  the 
region  near  the  negative  electrode  B  ;  practically  the  whole  increase 
took  place  in  the  region  of  the  positive  electrode  A. 

Much  depends  upon  the  size  of  the  electrodes  and  the  area  of 
access  to  the  interior  of  the  porcelain.  A  complete  installation  of 
switches  may  show  no  valve  effect,  because  they  are  coupled  up  to 
the  wiring  without  any  regard  to  valve  direction.  But  where 
there  is  some  systematic  difference  in  access-area  the  circuit  as  a 
whole  will  show  the  valve  effect.  An  overhead  telegraph  line  is  a 
good  example.  At  every  insulator  the  line  wire,  and  its  binding 
on  the  well-glazed  surface  of  the  insulator,  has  a  far  smaller 
access-area  than  the  fixing  bolt  embedded  inside  the  earthenware. 
Such  a  line  will  have  a  higher  insulation  resistance  to  earth  when 
the  line  is  made  positive  than  it  has  when  the  polarity  is  reversed. 
Electric  wiring  when  tested  from  circuit  to  earth  will  show  the 
valve  effect  for  much  the  same  reason. 

The  increase  in  resistance  at  the  positive  electrode  seems  to  be 
due  to  the  clogging  of  the  leakage  channels,  both  the  cracks  in  the 
glaze  and  the  capillary  passages  in  the  body  of  the  earthenware,  by 
the  products  of  electrolysis.  The  action  of  endosmose  in  driving 
moisture  from  the  positive  towards  the  negative  electrode  must  not 
be  overlooked. 

An  installation  of  wiring,  which  when  new  may  have  no  valve 
action  when  tested  from  wire  to  wire,  will  soon  acquire  it  if  the 
supply  is  by  continuous  current.  In  this  case  the  positive  side  of 
every  porcelain  switch  base  becomes  so  clogged  by  the  prolonged 
electrolysis  which  goes  on  whenever  the  switch  is  open,  that 
a  systematic  difference  in  access-area  comes  about,  the  positive 
terminals  in  contact  with  the  clogged  earthenware  acting  as  the 
electrodes  of  small  ac3ess-area. 

The  insulation  valve  is  thus  seen  to  be  closely  related  to  other 
well-known  electrical  valves  which  depend  for  their  action  on  the 
two  electrodes  having  widely  different  freedom  of  access  to  an 
electrolyte. 


Discussion. 


*  The   wave-length    at 
23  millionths  of  an  inch 


the     sodiun  line    in  the  spectrum   is 
It  is  worth  noting  that  at  its  thinnest 
the  film  has  depth  for  about  170  m'^lecules. 

t  Inside  a  porous  insulator  containing  a  normal  amount  of 
moisture  the  volume  of  air  will  vastly  exceed  the  volume  of  dor- 
mant water,  and  there  must  be  innumerable  bubbles  of  air  trapped 
inside  capillary  spaces  by  drops  of  water. 


Prof.  S.  P.  Thompson,  in  opening  the  London  discussion,  said 
the  paper  was  a  definite  contribution  to  a  very  unexplored  part  of 
their  science,  and  they  were  particularly  indebted  to  the  author  for 
what  he  called  his  characteristic  curve.  He  had  given  them  many 
data  and  many  hints  as  to  what  was  going  on  in  insulation.  As 
regarded  the  action  of  water  in  porous  material,  it  was  surprising 
how  little  of  it  was  really  taking  part  in  the  leakage.  It  was  also 
a  remarkable  fact  that  no  chemical  compound  had  been  found  to 
impregnate  the  cellular  structure  to  prevent  moisture  entering. 
It  was  clear  that  they  did  not  get  a  constancy  in  the  conductivity 
unless  there  were  a  considerable  number  of  channels  ;  the  conduc- 
tion of  current  through  a  liquid  was  always  a  phenomenon  of 
lively  movement,  and  the  greater  number  of  channels  averaged 
things  out.  He  protested  most  emphatically  against  the  suggestion 
that  any  substance  did  not  obey  Ohm's  law  ;  it  was  impossible  to 
expect  the  resistance  to  be  constant,  but  this  did  not  affect  the 
law,  which  was  true,  unless  one  put  something  into  it  which  was 
not  intended. 
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Mb.  C.  Beaver  said  moHt  of  the  phenomena  referred  to  were 
familiar  to  cable  makerH,  who  had  always  recoifnined  the  necessity 
for  protecting:  fibrous  innulation  by  non-absorbent  coverinjfs,  Kuoh 
aa  lead,  and  thereby  sealing:  off  the  insulatini;  material  from  con- 
tact with  moisture.  The  absorbency  of  fibrous  materials  was  due 
to  capillarity,  which  meant  a  much  greater  susceptibility  to  mois- 
ture than  would  be  due  to  other  efiFects  such  as  condensation, 
deliquescence,  and  so  on.  The  capillarity  of  fibrous  materials  was 
due  largely  to  the  capillarity  of  the  individual  fibres  themselves. 
The  sequence  of  events  demonstrated  by  the  characteristic  curve 
for  cotton  corresponded  exactly  to  the  cable  makers'  experience  as 
to  what  happened  during  breakdowns  from  moisture  faults.  The 
osmotic  effects  merged  into  the  formation  of  electrolytic  products 
in  the  wall  of  dielectric,  and  incipient  charring  in  the  second  part, 
passing  to  final  breakdown  in  the  third  part  of  the  curve.  The 
fall  in  resistance  with  increase  of  testing  voltage  was  simply 
a  matter  of  the  electrodes  not  making  contact  with  the  virtual 
conductor  contained  in  the  non-conducting  mass  of  fibrous  material. 

The  "valve  eflfects"  referred  to  by  the  author  were  well  known 
in  cable  practice  ;  it  was  because  of  the?e  effects  that  factory  tests 
on  cables  wore  always  made  with  a  negative  current.  In  Govern- 
ment and  other  standard  specifications,  it  was  customary  until  a 
few  years  ago  to  specify  that  cables  should  be  tested  with  both 
positive  and  negative  currents,  and  the  results  compared.  A 
difference  of  not  more  than  5  per  cent,  in  the  insulation 
resistance  figures  thus  obtained  rendered  the  cables  liable  to 
rejection.  The  various  hysteresis  effects  noted  by  the  author  were 
probably  closely  connected  with  "  valve  effects."  The  customary 
method  of  testing  the  insulation  resistance  of  cables  by  "  loss  of 
charge "  was  the  only  practical  method.  The  real  dielectric 
resistance  was  much  greater  than  was  indicated  by  the  nominal 
grade  or  guaranteed  figures  ;  the  steadiness  of  the  rate  of  "  loss  of 
charge  "  gave  a  valuable  indication  as  to  the  soundness  or  other- 
wise of  a  cable  under  test,  which  was  quite  independent  of  the 
observed  value  at  the  end  of  the  standard  one  minute  electrification. 
Porcelain  could  readily  be  obtained  which  was  so  thoroughly 
vitrified  throughout  its  mass  that  it  was  non-absorbent  and  did  not 
depend  on  its  glazing  for  non-abaorbency.  He  suggested  that  the 
matter  of  dormant  water  might  with  advantage  be  reconsidered 
on  the  basis  of  actual  volumes  of  cellulose,  air  and  water,  both 
normal  and  added  water  being  taken  into  account.  He  disagreed 
that  it  was  customary  to  account  for  breakdown  by  dielectric 
stress  ;  the  primary  cause  of  a  breakdown  was  hardly  ever 
dielectric  stress  per  .«p,  the  presence  of  moisture  was  almost 
invariably  found  to  be  the  chief  contributory  cause. 

Mb.  C.  H.  Wobdingham  said  so-called  "  blind  tests,"  though  un- 
scientific, were  exceedingly  useful.  The  author  did  not  seem  to 
make  a  distinction  between  the  conduction  of  moisture  on  the  sur- 
face and  through  the  interior  of  porcelain,  but  it  was  important 
as  one  got  a  better  result  with  a  long  leakage  path. 

Mk.  B.  Welbouen  said  a  great  deal  of  information  was  being 
obtained  by  present  methods  of  cable  testing,  and  many  faults  were 
removed  from  networks  without  the  consumers  knowing  anything 
of  them.  He  did  not  see  how  the  use  of  flash  tests  could  be 
avoided.  It  was  a  question  whether  the  fall  in  potential  was  only 
due  to  moisture  and  air,  as  indicated  in  the  paper,  as  the  insulation 
possessed  physical  properties  which  might  alter.  Useful  results 
might  be  obtained  from  some  A.c.  tests  on  the  lines  adopted  by 
the  author.  He  questioned  whether  the  withdrawal  of  all  the 
moisture  from  insulation  was  advisable  in  any  case. 

Prof,  Schwaetz  drew  attention  to  the  peculiarities  of  pure 
rubber,  which  was  certainly  not  non- absorbent.  Its  absorption 
depended  partly  on  the  character  of  the  rubber  and  partly  on  its 
physical  condition,  and  the  latter  underwent  a  considerable  change 
within  a  small  range  of  temperature.  They  might  learn  something 
from  the  work  of  the  botanist,  which  showed  that  the  water 
channels  in  plants  were  intersected  by  partitions,  although  they 
were  to  convey  water  ;  there  were  also  air  bubbles,  and  it  was 
estimated  that  about  half  the  channels  were  filled  with  air.  The 
partitions  limited  the  size  of  the  bubbles,  preventing  them  uniting 
and  obstructing  the  passages.  It  also  appeared  that  the  smaller 
the  pores  were,  the  more  likely  water  was  to  get  in. 

Mb.  E.  H.  Rayner  drew  attention  to  the  remarks  in  the  paper 
concerning  the  speculation  as  to  the  evolution  of  some  method 
which  would  enable  the  weakening  of  insulation  of  electrical 
plant  to  be  detected  by  systematic  tests,  which  would  enable  weak 
places  to  be  repaired  before  actual  failure  occurred. 

He  said  that  on  a  laboratory  scale  this  could  now  be  done  by 
superposing  a  continuous  potential  on  the  alternating  supply  used 
for  a  pressure  test,  and  measuring  the  continuous  current  passing 
through  the  insulation  by  a  sensitive  moving  -  coil  instru- 
ment. The  results  showed  that  with  ordinary  oiled  cloth  insulation, 
the  increase  of  the  continuous  current  as  the  insulation  warmed 
under  the  alternating  potential  showed  whether  the  insulation 
would  stand  for  a  long  time,  whether  it  would  fail,  and  how 
quickly,  with  the  great  advantage  that  the  application  of  the 
voltage  could  be  stopped  before  permanent  damage  was  done. 

A  disadvantage  of  the  method,  as  at  present  used,  was  that  the 
alternating  capacity  current  passed  through  the  ammeter,  and  was 
many  times  the  rated  current  of  the  instrument.  Suggestions 
were  made  as  to  overcoming  difficulties  which  might  be  caused 
thereby. 

Mb.  Evebshed  briefly  replied  to  the  discussion. 
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Patent  Restoration, — An  order  has  been  made  restoring 
letters  patent,  No,  14,733  of  1905,  granted  to  Harry  Wilkins  for 
"A  New  Alloy." 


UNITED  STATES.-The  Board  of  1 . 
Office,  have  recc-iv'   ->    "•"  <'  --    ^ 
Congreg.s,  which  pr^ 
countries   for   the 
iiiatenai   irnrK^rt'd 
and  riiaintainiri 

Paeific  Internal ,,,.,, 

or  Custorng  duty,  may  be  admit  • 
duty,  Custom?  fees,  or  ch;i- 
Seci'itary  of  th«  United   .- 
.shall,  howover,  be  lawful  at  aii> 

to  sell  for  delivery  at  the  discret.  ..     .    .,  ,  .:.  ..    .  ,.a- 

pany  any  goods  or  property  irnp'^jrted  for  and  actaally  on  ex- 
hibition in  the  Exposition  bi:  ' '- —  -  --  -  '  -  payment 
of  the  duty,  if  any,  imf)Os*v|  nn*^  law& 

in  forde  at  the  date  of  v.  •     -^  a* 

have  suffered  diminution  Or  ■  ind* 

ling    and    necrs.sary   exposure,    the   duty,    if    paid,  j« 

assessed  according  to  the  appraised  value  at  the  time  -i  .Mih- 
drawal  for  consumption  or  use. 

The  Act  further  provides  for  the  r      '  "  '  ■     "      ~x- 

position,  not  later  than  the  1st  .July.  t 

under  the  direction  of  the  United'  States  Register  of  Copy- 
rights and  the  Commissioner  of  Patents,  from  which  thfe 
proprietor  of  any  certificate  of  registration,  copyright,  trade- 
mark, or  patent  issued  by  any  foreign  G'  '•  cting 
any  pattern,  model,  design,  coi)yright.  tt  .anu- 
facturcd  article,  imported  for  exhibition  and  exhibited  at  the 
Exposition,  may,  upon  presentation  of  satisfactory  proof  of 
such  proprietorship,  obtain,  free  of  charge,  a  certificate  which 
shall  be  legal  evidence  of  his  proprietorship.  It  is  to  be  held 
unlawful  for  any  person,  without  the  authority  of  the  pro- 
prietor thereof  to  copy,  imitate,  reproduce,  or  republish  an? 
pattern,  model,  design,  trade-mark,  copyright,  or  manufactured 
article,  protected  by  the  laws  of  any  foreign  coantry  b> 
registration,  copyright,  patent,  or  otherwise,  which  shall  b* 
imported  for  exhibition  at  the  Exposition  and  there  exhibited. 
The  rights  protected  under  the  provisions  of  the  .■Vet  are  to 
begin  on  the  date  of  the  arrival  of  the  pattern,  model,  design, 
copyrighted  article,  trade-mark,  or  manufactured  article  im- 
ported for  exhibition  within  the  grounds  of  the  Exposition 
at  San  Francisco,  and  are  to  continue  for  a  period  of  three 
years  from  the  date  of  the  closing  of  the  Exposition. 

S.  .\FRICA. — The  Union  Commissioner  of  Cu.stoms  has 
issued  to  the  Cape  Town  Chamber  of  Commerce  further  de- 
cisions as  to  the  calculations  of  the  value  of  gcTods  on  which 
duties  are  to  be  payable,  in  the  following  terms : — 

(1)  Current  value  for  home  consumption  in  the  open  market 
can  only  mean  the  values  at  the  time  of  exportation  from  the 
country  in  which  purchase  was  effected  of  the  goods  if  the> 
had  been  sold  to  be  again  sold  in  such  country,  sucu  valnt 
being  tliat  at  which  any  person  without  any  special  or  ex- 
clusive favour  or  agreement  could  buy.  The  value  that  shonld 
be  quoted  is  that  of  the  goods  if  sold  for  home  consomption 
in  the  open  market  at  the  time  of  exportation. 

(2)  Current  value  for  home  consumption  at  place  of  purchase 
bought  in  the  ordinary  manner  from  the  manufacturer  or 
supplier.  The  meaning'  as.signed  to  (1)  applies,  except  as 
regards  the  words  "bought  in  the  oixlinary  manner." 

The  Commissioner  states  that  there  cannot  be  any  doubt 
that  this  means  ''  the  usual  way  in  which  a  buyer  deals  -vith 
a  manufacturer  or  supplier."  In  this  connection  there  must 
be  considered  what  is  the  usual  practice  of  buying  certain 
articles.  .\s  the  current  value  in  its  relation  to  Customs  clearly 
means  the  value  at  the  time  of  exportation  or  imp<:>rtation 
it  is  obvious  that  contract  or  special  agreement  purchases, 
lasting  over  specified  pt^riods,  are  not  within  the  meaning  of 
the  words  "ordinary  manner."  The  words,  therefore,  can 
only  mean  "  bought  outright  at  the  time  of  exp<^rt.ition,  with- 
out any  special  or  exclusive  favour  or  agreement." 

(3)  Normal  quantities.— It  must  be  obvious,  it  is  stated,  that 
this  expression  can  only  have  one  meaning.  The  obvious 
meaning  of  the  word  "  nonnal  "  in  relation  to  the  purchase 
of  goods  to  be  imported  into  the  Union  is  unquestionably 
the  word  "  a.ialogical."  No  other  meaning  could  possibly  he 
assigned  to  it.  The  expression,  therefore,  clearly  means 
"  quantities  analogous,  i.e.,  similar  to  those  being  actually 
imported." 

The  C<^mmissioner  adds  that  the  words  "  normal  quantities  " 
exclude  the  pos.sibility  of  "retail  prices"  being  the  base  of 
charge,  except  as  regards  the  importation  of  single  articles. 
In  all  cases  where  gooils  are  exported  from  bond  in  the  country 
of  purcha.se  it  is  obvious  that  the  value  in  bond  is  the  value 
in  the  open  market.  The  wholcsak^  price  to  dealers,  applicable 
to  the  quantities  exported,  and  as  if  the  goods  were  to  be 
sold  to  be  consumed  in  the  country  of  purchase,  is  obviously 
the  value  that  is  wanted.  It  is  further  pointed  out  that  the 
law  takes  no  cognisance  of  contracts,  and  the  Commissioner 
states  that  he  is  not  prepared  to  alter  the  practice  in  that 
respect,  except  that  the  values  obtainable  for  the  goods  at 
the  time  of  entering  into  the  contract,  if  such  goods  had  been 


984 


TTTE    ELECTRICAL    REVIEW.  [Voi.?:?.   no.i,8si,deoembkbi2,i913. 


sold  for  cousumption  in  the  country  of  pnrobaso  must  he 
stated  on  the  inv(noo,  and  where  duty  is  leviable,  duty  paid 
on  such  vahios.  It  is,  ho\vever.  to  be  clearly  understood  that 
if  circumstances  arise  ^vhich  prove  that  undue  use  is  being 
made  of  the  contract  system,  the  matter  v^-ill  be  again  fully 
considered  with  the  view  to  the  Government  being  protected. 
It  is  also  notified  that,  on  and  after  December  1st,  refunds  on 
account  of  full  duty  having  been  paid  owing  to  non-production 
of  the  certificate  of  origin  at  the  time  of  importation  will  not 
he  allowe<l.  If  the  preferential  duty  is  desired,  certificates 
must  be  produced  when  entry  is  made,  otherwi.se  the  higher 
general  duty  will  be  charged. 

BR.VZIIj. — The  tax  on  rubber  exported  from  the  Territory 
of  Acre  will  be  reduced  from  20  per  cent,  ad  valorem,  to  10 
per  cent,  ad  valorem,  from  January  1st  next. 

FINTiAXD.— Tlie  Board  of  Trade  is  informed  that  the 
quantity  of  samples  which  may  be  imported  free  of  duty  by 
commercial  travellers  entering  Finland,  is  limited  to  such 
quantity  as  the  Customs  Officer  at  the  place  of  importation 
considers  necessary  for  commercial  purposes.  Any  samples 
in  excess  of  this  quantity  are  dutiable  at  the  rates  fixed  for 
the  article  in  question  in  the  Customs  Tariff. 


NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT     YET     PUBLISHED.) 

Compiled  expressly  for  this  Journal  by  MkssrS.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C.,  and  at 
Liverpool    and    Bradford,    to   whom    all    inquiries    should    be    addressed. 


26,346.  "  Means  for  and  methods  of  changing  the  frequency  of  alternating 
electric   currents."     A.    M.   Taylor.  November  24th. 

26,948.  "  Apparatus  for  generating  and  storing  electricity."  W.  J.  Sheppard. 
November  24th. 

26,956.  "  .Xutomntic  reversing  controllers  for  electric  motors."  H.  Bailey. 
November    24th. 

26,962.  "  Electric  switch  and  brake  combined."  A.  W.  Watson.  November 
24th. 

26,978.  "  Magnetic  .  or  radio-magnetic  hair  or  toilet  pins,  curlers,  slides, 
or  the  like."     \\'.    H.    Hy.wt.     November  24th. 

26,992.  "  Method  of  and  means  for  rendering  the  effervescent  contents  of 
closed    containers    radio-active."     O.    A.    Elias.      November   24th.      (Complete.) 

26,997.  "  Testing-instruments  for  electric  conductors."  C.  L.  Paries. 
November  24th.     (Complete.) 

27,018.  "  Selective  electric  signalling."  New  PhonoPore  Telephone  Co.. 
Ltd.  and  A.  H.  Nicholson.     November  24th. 

27,029.  "  Solenoids  and  electro-magnets."  Clarke,  Chapman  S:  Co.,  Ltd., 
and  R.  C.   Harris.     November  24th. 

27,048.  "  Process  for  producing  insulating  and  building  materials  and  the 
like  from  wood   pulp."     B.   Jirotka.     November  24th. 

27.059.  "  Method  of  and  apparatus  for  separating  dust  particles  from  gases 
or  air  by  means  of  high-tension  current."  G.  A.  Krause.  November  24th. 
(Convention    date,    November   25th,    1912,    Germany.)      (Complete.) 

27.060.  "  Method  of  separating  suspended  particles  from  gases  bv  means 
of  high  tension  electricity."  G.  A.  Krausk... .November  24th.  (Convention  date, 
November  25th,   1912,   Germany.)      (Complete.) 

27,063.  "  Resonating  relavs."  H.  voN  Kramer  and  Gisbert  Kapp.  Nov- 
ember  24th.     (Addition    to   10,856/11.) 

27.098.  "  Automatic    telephone     systems."      W.    Aitken.      November    25th. 

27.099.  "  Calling-devices  for  automatic  telephone  systems."  W.  Aitken. 
November  25th. 

27,114.     "  Spark-plugs."     E.    W.    Cole.      November    25th.      (Complete.) 

27,127.  "  Apparatus  for  automatically  regulating  electric  circuits."  H. 
Leitner.     November  25th. 

27,137.  "  Apparatus  for  recording  number  of  telephone  calls."  A.  J. 
Fitzgerald  and   E.  G.   Fitzgerald.     November   25th. 

27,148.  "  Electric  lighting  apparatus."  Cold  Light  (Dussaud  Processes), 
Ltd.  November  25th.  (Soc.  International  de  Lumiere  Froide  (Procedes  Dus- 
saud),   France).      (Complete.) 

27,157.  "  Supports  for  electric  incandescent  lamp  filaments  and  materials 
for  same."  G.  Ludecke  &  Brimsdown  Lamp  Works,  Ltd.  November  25th. 
.  27,175.  "Radio-telegraph  stations."  W.  J.  Mellersh  JackSon.  November 
25th.      (Signal    G.m.b.H.    Germany.)      (Complete.) 

27.182.  "  Electric  switches,  fuses  and  the  like."  British  Thomson-Houston 
Co.,   Ltd.,    and   E.    B.   Wedmore.     November  25th. 

27.183.  "  Methods  of  tuning  alternating-current  circuits."  British  Thomson- 
Houston  Co.,  Ltd.    (Allgemeine    Elektricitats-Ges.,  Germany.)    November  25th. 

27,190.  "Lighting  by  mean;  _  of  electric  incandescent  lamps."  H.  W. 
HandCock  and  C.   W.   Smith.     November  26th. 

27,198.     "  Ships'  telegraphs."     J.  Kostmann.     November  26th. 

27,218.  "  Improvements  in  electric  light  fittings,  especially  applicable  to 
fittings  adapted  for  indirect  illumination."  Simplex  Conduits  Ltd.,  and  L. 
Waterhouse.     November   26th. 

27,225.    "  Electric    telegraphs."     E.    Raymond-Barker.      November    26th. 

27,249.  "  Electric  switches  for  train  lighting  and  like  installations."  J. 
Stone  &    Co.,   Ltd.,   and    A.   H.    Darker.     November  26th. 

27,275.  "Telephone  apparatus."  S.  Cooke  and  B.  C.  Matthews.  November 
26th. 

27,298.  "  Electric  tram  trolley-pole  wheel  guides."  C.  E.  BingLEV.  Novem- 
ber   27th. 

27.321.  "  Non-spillable  valve  for  portable  batteries  with  liquid  electrolyte." 
G.    Pearson   and   L.   Fielder.    November  27th. 

27.322.  "  Elastic  lamp-holder,  combined  with  reflector  for  miners'  electric 
safety   lamps."     G.  Pearson  and  L.  Fielder.     November  27th. 

27.323.  "  Arrangement  for  positive  electrode  in  rodnd  accumulators."  G. 
Pearson  and   L.  Fielder.     November  27th. 

27,329.  "  Production  of  electric  impulsive  discharge."  R.  C.  Galletti. 
November  27th.     (Complete.) 

27.347.  "  Effecting  the  automatic  interruption  of  the  current  in  single 
electric  conductors  upon  a  short-circuit  oi  serious  leakage  occurring.''  Felten 
and  Guilleaumi  Carlswerk  Akt-Ges.  November  27th.  (Convention  date, 
November    27th,   1912     Germany.)     (Comp'ete.) 

27.348.  "  Means  for  use  in  concurrently  producing  upon  the  same  strip 
or  chart  records  or  diagrams  relatmg  to  several  electric  currents."  Haktmann 
and  Braun  Akt-Ges.  November  27th  (Convention  date,  January  17th, 
1913,   Austria.)     (Complete.) 


17,854.  "  Dvn«mo-fle  Irir  generators. "  V.  L.  HoLLiSTER.  November  27th. 
(Divided    Application   on    28,748/12.      December    ]3th.) 

27,355.  "  Magneto-electric  machines."  F.  L.  Hollister.  November  27th. 
(Divided    Application    on    28,748/12.      December    13th.) 

27,350.  "  Dvnamo-electric  generators."  F.  L.  Hollister.  November  27th. 
(Divided    Application    on    28,748/12.      December    13th.) 

27,357.  "  Electric  incandescent  lamps."  Pope's  Electric  Lamp  Co.,  Ltd. 
and    F.    R.     PoPE.      November   27tli. 

27,409.     "  Earthenware    troughs."      C.    E.    Morris.       November    28lh. 

27,426.  "  Electric  vacuum  light  apparatus."  MooRE  LiCht  Akt.-Ges. 
November  2Sth.  (Addition  to  1,218/13,  Convention  date,  November  28th, 
1!112,    Germany.)     (Complete.) 

27,4,52.  "  Circuit  arrangements  for  teli^phone  systems."  Siemens  &  Hiiske 
.Akt-Ges.  November  28th.  (Convention  date,  November  28th,  1912,  Germany.) 
(Ccimplete.) 

27,454.     "Tramway   rails."      I.   Tiion.      November   28th. 

27,468.     "  Electric   arc   lamps."      H.   J.    Booker.      November    SSth. 

27.472.  "  Electrically-driven  vehicles."  Siemens-Soiiuckertwerke  G.m.b.H. 
November  28lh.    (Convention  date,  November  28th,  1912,  Germany.)    (Complete.) 

27.473.  "  .\mpere-meter  and  volt-meter  for  vehicles  and  the  like." 
SciioEl.LER  &•  Co.  November  28th.  (Convention  date,  Februarv  10th,  1913, 
Germany.)      (Complete.) 

27.476.  "  Sparking-plug  for  internal-combustion  engines."  E.  Rene. 
November  28th. 

27.477.  "  Controlling-devices  'or  variable-speed  dvnamos."  L.  Renault. 
November  28th.     (Convention  date,   December   7th,  1912,   France.)      (Complete.) 

27,480.  "  Receivers  for  wireless  telegraphy."  Marconi's  Wirele-ss  Tele- 
graph Co.,   Ltd.   and   H.    J.    Round.     November  28th. 

27,498.  "Incandescent  electric  lamps  and  the  holders  thereof."  T.  Kelly 
November  29th. 

27,515.  "  Control  of  electro-mechanical  switches  for  telephone  exchanges." 
H.   Baron.     November  29th.     (Fritz  Aldcndorff,   Germany.)      (Complete.) 

27,524.     "  Electric   flashlight."     R.   Pavey   and   J.   Pavey.     November  29th. 

27,533.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.    and    F.    NewForth,    Jnr.).      November    29th.      (Complete.) 

27, .541.  "  Electric  alarm  clock."  I.  Pillersdorf.  November  29th.  (Con- 
vention   date,    December   23rd,   1912,   Germany.)      (Complete.) 

27,542.  "  Apparatus  for  use  in  connection  with  the  electric  lighting  of 
automobiles."     F.    E.    Wilson.     November   29th. 

27,549.  "  Switches  for  opening  and  closing  electric  circuits."  H.  Lbitner. 
November   29th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool   and    Bradford;   price,   post   free,   9d.    (in  stamps). 


1912. 

Manufacture    of    Envelopes    of    Vitreous     Materials.      British    Thomson- 
Houston  Co.  (General  Electric  Co.)     18,300. 
Electrolytic    Production    of    Met.u,s.      R.    W.    Wallace    and    E.     Wassmer. 

18.449.  August    10th. 

Process  for  the  Production   of  Ammonia.     R.  W.  Wallace  and  E.  Wassmer. 

18.450.  August    10th. 

Lamps.     M.   E.    M.   Hagnauer  and   J.   J.    H.   Crcpin.     25,647.      November  8th. 

(November  8th,    1911.) 
Lighting    Apparatus  for    Automobiles,    Motor-cycles,   Bicycles,   Aeroplanes, 

Air-ships,   Boats,   and  the  like.     J.   De  Coster.     25,861.     November  11th. 
Incandescent   Electric   Lamps.     J.   T.    Robin.     26,186.     November  14th.      (.Ad- 
dition  to    6,8.56/11.) 
Method  of  and  Means  for  Cleaning  Electro-plating  and  Finishing  Akticles, 

more   particularly   Small  Articles.     G.    P.    M.    Lee   and   W.   A.    Brame. 

20,255.     November  15th. 
Electric   Secondary  Clocks.     T.  Rushton.     26,309.     November  15th. 
Method  of  and  Means  for  Cleaning  Electro-plating  and  Finishing  Surfaces, 

more  particularly  Surfaces  in   Situ.     G.    P.   M.    Lee  and  W.   A.   Brame. 

26,504.      November    18th. 
Voltage   Regulators  for   Dynamos.     A.   P.   Froger.     26,893,     November  22nd. 

(November    23rd,    1911.) 
Regulating  Mechanism  for  Electric  Distribution  Systems.    British  Thomson- 
Houston   Co.,    E.   Garton   and   A.    H.    St.    C.    Watson.     27,235.      November 

26th. 
Electric    Incandescent    Lamps.      British     Thomson-Houston    Co.      (Allgemeine 

Electricitats    Ges.)      27,432.      November   28th. 
Electric  Current  Regulating  and  Controlling  Apparatus  such  as  Electrio- 

motor  Starting  and    Controlling    Apparatus  and  the  like.     J.   A.   Hirst 

and    P.    S.    Brook.      28,635.      December    12th. 
Electric    Miners'    j.vAmp.     P.    Rosenberg.     28,772.     December   13th. 
Electric   Locks   for  Lift  and  Hoist  Gates.     C.  G.   Major  and  Smith,  Major 

and    Stevens,   Ltd.     29,778.     December  27th. 


1913. 

Electric   Ceiling-roses.     J.    P.    Smith.     534.     January   8th. 

Selecting    Devices    for    Telephone   or   other    Circuits.     Siemens    Bros,    and 

Co.    and    '".    Pettigrew.      818.      January    10th. 
Apparatus  for    Detecting  and   Estimating   certain   Substances  by  Virtue  of 

their  Polarizing  or  De-polarizing  Action  on  an  Electric  Couple.    E.  K. 

Rideal    and    U.    R.    Evans.      1,776.      January    22nd. 
Primary   Electric    Batteries.     A.    P.   Manchester   and   H.   M.    Spooner.     2,693. 

February   1st. 
Ignition  Gear  for  Internal-combustion  Engines.     W.  H.  Moore  and  Ambrose 

Shardlow   &   Co.     3,487.      February   11th. 
Aerial   Conductors    for    Use   in    Wireless   Telegraphy.     Marconi's    Wireless 

Telegraph   Co.    and   C.   S.   Franklin.     4,514.     February  21st. 
Ozonators.      British     Thomson-Houston    Co.     (General     Electric     Co.)     4,575. 

February   22nd. 
Automatic   Electrical    Switches.     Electric   Sign   Co.    and   W.   K.   L.   Dickson. 

4,591.      February    22nd. 
Electric    Fuses.      Appareillage    Gardv    (Soc.    Anon.)      4,686.      February    24th. 

(February  25th,   1912.) 
Systems   of  Electrical   Distribution.     British   Thomson-Houston  Co.   (General 

Electric    Co.)     5,961.      March    10th. 
Electric  Candle   Fittings.     F.   Hodgson.     6,901.     March  20th. 
Ignition    and    Priming    Devices    for    Internal-combustion    Engines    and   the 

like.     C.   G.    Nobbs   and   L.    Dodson.     8,584.     April    11th. 
Electric  Supply  Systems.     H.   D.    Earl.     9,278.     April  19th. 
Carrying    of     Metal-sheathed     Electric    Cables    through     Bulkhead     and 

similar    Partitions.      Metal    Jointing    Co.    and    T.    Harden.      9,7.52.      April 

25th. 
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LONDON'S    ELECTRICITY    SUPPLY. 


ALTnouoii  we  commented  on  this  qaestion  in  our  last  mae, 
our  attention  ia  already  recalled  to  the  matter  by  the 
publication  (.f  a  scheme  for  the  aolntion  of  the  jrreat 
problem  of  supplyinj^  the  Metrop^>litan  area  with  electricity 
on  lines  in  accordance  with  the  practice  of  the  present  day. 
The  idea  at  the  root  of  the  scheme  is  not  new  ;  it  has  been 
before  the  public  in  a  more  or  less  nebulons  form  for  some 
months,  but  now  the  outlines  of  the  proposal  are  taking  more 
definite  shape  and  light  is  thrown  upon  many  incidents 
which  have  hitherto  possessed  no  apparent  connection  with 
one  another. 

In  brief,  the  scheme  is  to  form  a  large  "  holding  com- 
pany "  which  shall  acquire  control  of  the  existing  companies 
operating  in  the  London  area,  by  purchase  or  eichanee  of 
shares,  and  which  shall  then  proceed  to  unify  and  co- 
ordinate the  various  undertakings  on  a  sound  basis,  retain- 
ing such  works  and  plant  as  are  capable  of  economical 
operation  under  the  new  regime,  closing  works  which  are 
not  suitable  for  inclusion,  erecting  new  bulk  supply  stations 
outside  the  city,  and  so  on. 

The  undertaking  would  be,  of  coarse,  of  enormous 
magnitude  and  importance,  and  the  process  of  amalgama- 
tion would  have  to  be  spread  over  many  years  ;  very  large 
amounts  of  capital  would  have  to  be  raised  on  the  security 
of  debentures,  and  the  utmost  care  would  be  necessary  to 
ensure  the  financial  stability  of  the  concern. 

But,  apart  from  the  financial  and  technical  aspects  of 
the  question,  each  of  which  presents  problems  of  the  greatest 
complexity,  there  is  a  third  consideration  of  even  greater 
weight,  which  will  have  to  be  ciealt  with  before  a  single 
step  can  be  made  towards  the  fulfilment  of  the  project ;  and 
that  is  the  political  aspect  of  the  matter.  The  London 
County  Council  possesses  the  statutory  right  to  purchase  all 
the  private  undertakings  at  the  expiration  of  the  period 
of  42  years  from  their  inaug  iration,  on  terms  which  have 
never  been  defined  ;  and  whether  the  Council  decides  to 
exercise  that  power  or  not,  it  is  certain  that  it  will  claim 
the  right  to  an  important  share  in  controlling  the  course  of 
events.  Vp  to  the  present  the  Council  has  not  adopted  any 
definite  line  of  policy,  but  it  has  appointed  a  Committee  to 
investigate  the  circumstances  and  to  prepare  a  report,  whi«-h, 
it  is  expected,  will  be  ready  some  time  next  year. 
It  is  understood  that  the  promoters  of  the  new 
scheme  will  introduce  their  proposals  in  the  form 
of  a  Bill  in  the  next  session  of  Parliament,  and  rnless  the 
Council  id  in  a  position  to  introduce  a  Bill  embodying  its 
own  proposals  at  the  same  time,  it  will  be  compelled  to 
enter  opposition  to  the  company's  Rill  in  order  to  obtain  a 
hearing  on  the  matter.  In  any  event,  it  seems  clear  that 
the  hands  of  the  Council  will  be  forced  by  the  action  of  the 
company,  and  the  former  will  be  obliged  to  define  its  future 
policy  ;  thus  the  battle  will  almost  certainly  be  joined  next 
year,  and,  as  we  remarked  last  week,  the  supply  of  elec- 
tricity to  London  will  become  the  question  of  the  hour. 

It  appears  th>\t  a  unique  opportunity  is  now  at  hand  for 
the  reorganisation  of  this  great  industry,  which  at  present  is 
in  a  state  of  chaos.  If  the  attempt  were  made  to  adopt  a 
single  uniform  sjstem  of  distribution  throughout  the  area,  the 
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cost  would  undoubtedly  be   very  heavy,  no  matter   what 
system  was  adopted  ;  but  we  doubt  whether  so  drastic  a 
step  would  be  either  necessary  or  desirable.     Certainly  in 
some  cases  fundamental  changes  should  be  made,  to  remove 
anomalous  voltages  and  frequencies  ;  at  present  the  cost  of 
these  alterations  would  fall  upon  the  supply  authorities,  and, 
therefore,  upon  the  consumers  in  the  areas  concerned,  and  this 
would  obviously  be  unjust,  seeing  that  Parliament  deliberately 
split  up  the  metropolis  into  separate  districts  of  supply,  and 
the  object  of  a  change  of  system  would  essentially  be  that  of 
benefiting  the  whole  of  London.     The  cost  of  such  changes 
should,   therefore,   be    distributed    over    the    whole  area. 
But     tlie      problem      of      reducing      the      variety      of 
supplies    to    one     voltage    for     both     a.c.    and     d.c, 
and    one    frequency    for     a.c,    would    be    less    difficult 
than  might  appear  at  first  sight.     Probably  the  greater  loss 
would  be  entailed  by  the  scrapping  of  old  generating  plant 
and  the  substitution  of  converting  or  transforming  plant, 
with  the  necessary  trunk  feeders.      These  questions,  how- 
ever, need  not  detain  us  at  the  moment.     The  more  impor- 
tant question  is  the  broad  one  of  policy.      Will  the  County 
Council  insist  on  taking  over  the  whole  business,  lock,  stock 
and  barrel  ?     Or  will  it  agree  to  the  conduct  of  the  business 
by    a   "holding  company,"   subject  to  the  provision    of 
suitable  safeguards  for  the  interests  of  the  public  ?     Or  will 
it    enter    into    a    compromise  with     the    representatives 
of    the  companies,    whereby   it    will    assist   in    financing 
a  scheme  of  reorganisation,  whilst  retaining  control  of  the 
policy  of  the  undertaking,  but  avoiding  interference  with 
the  commercial  and  technical  management  of  the  concern  ? 
Each  of  these  alternatives  has  its  own  advantages  and  draw- 
•  backs.     In  this  connection  the  views  of  Mr.  E.  A.  Chattock, 
a  leader  in  the  field  of  municipal  enterprise,  and  Mr.  George 
Offor,  a  pioneer  in  the  electrical  industry  on  the  company 
side,  will  be  read  with  interest  elsewhere  in  this  issue  ;  they 
deal  not  directly,  but  certainly  not  remotely,  with  the  ques- 
tion which   is   now  before    the   London  authorities.     To 
these  we   may  add  the  opinions  of    Mr.    Frank    Bailey, 
expressed  in  his  paper  before  the  Society  of  Arts  in  April 
last,*    on     "Electric     Supply     in     London,"     as     being 
worthy  of  close  consideration.      Mr.  Bailey  points  out  that 
no  great  city  outside  the  United  Kingdom  entrusts  its  elec- 
tricity supply  to  municipal  enterprise.       Chicago,  Berlin, 
Paris  and  Buenos    Ayres    are    cited    in   support    of  Mr. 
Bailey's  remarks,  and  it  is  noteworthy  that,  as  in  Berlin,  so 
in  Paris— where  the  process  of  reorganisation  is  approaching 
completion,   the   concession   to  the  Compagnie  Parisienne 
de  Distribution  d'Electricite  coming  into  force  on  .January 
1st,  1914 — the  municipality  has  adopted  the  plan  of  leasing 
the  business  to  a  company  subject  to  a  heavy  annual  pay- 
ment, with  the  right  to  terminate  the  arrangement  at  stated 
dates. 

Our  own  view  of  the  matter  is  emphatically  opposed  to 
the  first  of  the  three  alternatives  that  we  have  outlined. 
Between  the  second  and  third  it  is  less  easy  to  decide,  but 
on  the  whole  we  favour  the  third  as  providing  the  most 
efficient  safeguards  for  the  interests  both  of  the  public  and 
of  the  shareholders,  and  the  best  prospects  of  disarming 
opposition  to  the  scheme  of  reorganisation.  As  we  have 
already  pointed  out,  the  tendency  in  Germany  is  in  this, 
direction,  and  while  we  do  not  advance  this  fact  as  a 
sufficient  reason  for  our  following  in  the  same  path,  we 
think  that  the  experience  gained  abroad  in  this  connection 
strongly  indicates  that  the  plan  offers  excellent  prospects  of 
a  satisfactory  outcome. 


Christmas 


With  the  approach  of  the  season  for 
and  Codicils.  "  ^^^i^tmas  Cheer,"  the  period  for  ghostly 
stories  in  the  firelight,  the  E. T.B.I. 
reminds  us  that  whether  we  eat,  drink  and  be  merry  or  no, 
to-morrow  we  shuffle  off  this  mortal  coil !  The  Benevolent 
Institution  is  an  excellent  organisation — everybody  knows 
that  we  are  amongst  its  most  ardent  well-wishers,  and  the 
idea  suggested  at  the  last  annual  meeting  for  the  circulation 
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of  legacy  slips  once  a  year  was  a  capital  one,  but "  Christmas 
comes  but  once  a  year,  and  when  it  comes  it  brings  " — 
what  ?  the  spirit  of  a  good  old-fashioned  festive  season  ? 
Away  with  all  such — sit  thou  down,  dear  reader,  scan  again 
that  last  will  and  testament  of  thine,  and  write  a  codicil ! 
Let  it  be  in  proper  form,  as  drawn  up  by  the  Benevolent 
Fund's  Executive,  that  there  be  no  mistake,  lest  when 
another  Christmas  comes  thine  own  erratic  form  haunt 
secretary  and  executive. 

Perhaps  the  reader  may  have  thought  that  there  are  other 
times  in  the  year  more  fitting  for  the  issue  of  such  a 
request  as  this ;  in  case  that  may  be  so,  we  venture  two 
alternative  suggestions.  One  is  that  the  thing  be  filled  in, 
signed  and  witnessed  now,  right  on  the  spot,  and  got  out  of 
the  way  ;  the  other  that  the  new  year,  when  some  men  make 
a  practice  of  [turning  over  a  new  leaf,  be  started  well  by 
making  the  desired  addition.  All  that  the  executive  is  out 
for  is  the  strengthening  of  the  funds  of  the  Institution,  so 
that  available  resources  may  justify  pension  allowances.  This 
codicil  has  been  drawn  up  to  make  it  as  easy  as  possible  for 
would-be  legators  to  make  proper  preparation  so  that  the 
Institution  shall  eventually  receive  that  benefit  which  so 
many  wish  to  grant  from  their  estates,  but  for  which  they 
have  so  far  neglected  to  make  the  necessary  testamentary 
provision.  The  E.T.B.I.  will  take  the  greatest  possible 
pleasure  in  sending  copies  of  the  above  Christmas  card  to 
anybody  whose  name  and  address  are  received  by  them 
during  the  next  few  days. 


Since  last  writing  the  Lead  Market  has 
displayed  considerable  irregularity,  prices 
at  one  time  showing  a  substantial  idepreciation  with  a  most 
unsettled  feeling,  while  this  phase  was  followed  by  a  better 
market  and  a  moderate  restoration  of  confidence.  There 
have  bfeen  rumours  about  of  heavy  quantities  of  lead  arriv- 
ing, and  of  substantial  lots  being  put  into  warehouse,  but 
the  apprehensions  on  this  score  proved  to  have  been  over- 
drawn, and  the  discovery  that  there  was  no  immediate 
actual  alteration  in  the  fundamental  conditions  of  the 
market  did  a  good  deal  to  restore  waning  confidence.  At 
the  same  time  it  must  be  admitted  that  there  is  not  nearly 
such  a  buoyant  feeling  about  as  there  was,  and  a  much  more 
modified  view  is  now  taken  of  the  position  and  prospects. 
The  high  prices  witnessed  this  year  have  undoubtedly  hin- 
dered the  normal  growth  of  consumption,  and  since  trade 
everywhere  appears  to  be  slackening,  it  is  a  very  good  thing 
for  the  market  at  large  that  prices  should  have  come  down 
to  a  more  reasonable  level.  Latterly  there  has  been  too 
much  ragged  speculation  in  lead  and  a  restriction  of  the  use 
of  the  metal  as  a  mere  gambling  counter  would  be  a  good 
thing  for  all  concerned. 

This,  however,  is  merely  a  side  issue.  After  the  sharp 
decline  in  the  price  there  was  a  considerable  amount  of 
"  bear  "  covering,  which  had  the  inevitable  result  of  tending 
to  strengthen  the  price,  and  a  moderate  degree  of  confidence 
was  restored,  but  nobody  now  believes  that  the  £20  level, 
or  anything  like  it,  is  to  be  justified.  A  little  home  trade 
buying  has  developed,  and  this,  in  conjunction  with  some 
scattored  export  orders,  combined  to  assist  the  recovery, 
which,  however,  did  not  proceed  very  far,  though  the 
chances  favour  a  pretty  steady  to  firm  market  in  the  near 
future,  with,  of  course,  fluctuations. 

What  is  a  satisfactory  feature  is  that  although  the  arrivals 
of  lead  in  London  have  recently  been  quite  heavy,  all  the 
metal  which  came  to  hand  was  taken  up  easily,  and  it  has 
not  been  possible  to  trace  any  surplus  material.  At  all 
events,  the  price  of  immediate  and  near  deliveries  has  been 
maintained  at  a  premium  over  forward  metal,  and  this  could 
hardly  be  the  case  if  spot  stuff  were  pressed.  Conditions  at 
the  producing  centres  are  easier,  however,  and  no  doubt, 
with  a  continuance  of  output  on  an  enlarged  scale,  there  will 
be  a  corresponding  growth  in  the  quantities  reaching 
European  centres,  and  rendered  available  for  consumption. 
If  so,  the  tendency  of  the  market  generally  should  be  towards 
'relaxation,  but  the  process,  under  normal  conditions,  should 
be  a  gradual  one. 
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In  any  event,  it  is  not  wise  to  anticipate  any  material 
difference  between  the  course  of  lead  prices  and  conditions 
and  those  which  obtain  as  regards  other  metals.  The 
general  outlook  is  not  bad,  but  there  is  nothing  whatever 
now  in  the  situation  to  warrant  anticipations  of  materially 
higher  prices  than  those  in  evidence  to-day,  and  the  broad 
tendency  should  be  in  the  direction  of  an  easement  as  time 
goes  on.  1'he  Mexican  position  remains  pretty  well  as 
involved  as  ever,  and  it  really  seems  to  be  quite  useless  to 
expect  any  amelioration  of  affairs  in  this  distressed  country 
for  months  to  come. 

The  events  of  the  last  few  weeks  have  not  helped  to  put 
industrial  conditions  there  on  any  better  basis,  and  the 
resumption  of  raining  and  smelting  operations  seems  likely 
to  be  deferred  for  an  indefinite  period,  because  most  of  the 
mining  areas  seem  to  be  badly  involved  in  the  civil  war, 
while  even  the  ports  are  now  the  centres  of  fighting. 
Really  the  position  has  gone  from  bad  to  worse.  It  is 
hopeless,  therefore,  to  look  to  Mexico  to  supplement  the 
supplies  at  present  coming  forward,  and  these  are  to  all 
appearance  ample  for  the  satisfaction  of  trade  needs.  Hence, 
any  resumption  of  shipments  from  there  would  be  the  signal 
for  a  sharp  attack  on  the  market. 

Failing  ,the  development  of  any  fresh  features  of 
importance,  the  price  is  likely  to  keep  from  steady  to  firm 
with  moderate  fluctuations,  and,  of  course,  should  there  not 
be  any  resumption  of  supplies  from  Mexico  by  the  spring 
months  when  export  demands  on  a  liberal  scale  have  usually 
to  be  satisfied,  there  may  be  a  moderate  upward  movement, 
but  this  is  looking  rather  far  ahead. 


Some  time  ago  we  drew  attention  to 

■iA„i.tVH-  *"*      tlie  "  Universal  Exhibition  "  which  is  to 
Exhibition.      ,      ,   , ,     .   ^.t  , , .     , 

be    held  at  JNottmgham  next  year,  from 

May  to  October,  and  pointed  out  that  it  would  appeal  to  a 

population  of  no  less  than   12  million  people  within  easy 

range  of  its  attractions.     We  understand  that  the  intention 

is  to  make  it   by  far    the  largest  Exhibition  ever  held 

in  the  Provinces,   and   that   the    plans  are    already   far 

advanced.     Unfortunately,  however,   according  to  present 

indications,    the    electrical    industry    is  not  likely  to  be 

adequately   represented    at  this    very    important    show — 

probably   because  the  leaders  have   not  fully  realised  its 

importance,   though   other  branches  of  the    engineering 

industries  have  promised  their  support. 

While  we  do  not  suggest  that  manufacturers  should 
attempt  to  exhibit  heavy  machinery,  in  view  of  the  great 
cost  and  inadequate  return  on  such  a  proceeding,  we  do 
think  that  every  effort  should  be  made  to  ensure  that  there 
shall  be  an  ample  representation  of  the  lighter  apparatus, 
particularly  consumers'  appliances  for  lighting,  heating, 
cooking  and  motive  power.  The  importance  of  this  will  be 
better  appreciated  when  we  state  that  the  Nottingham 
Corporation,  although  it  possesses  a  large  electricity  supply 
undertaking,  has  thrown  its  whole  weight  into  the  scale  in 
§t  favour  of  the  gas  department,  and  has  taken  a  building 
covering  an  area  of  15,000  sq.  ft.,  to  be  called  the  "Not- 
tingham Gas  Pavilion,"  wherein  a  most  elaborate  and  com- 
prehensive display  of  gas  engineering  and  apparatus  will  be 
organised,  and  the  interests  of  the  gas  department  will  be 
strenuously  promoted.  The  greater  portion  of  the  splendid 
river  frontage  ©f  the  Exhibition,  extending  for  about  half 
a  mile,  will  be  lighted  with  gas,  and  half  the  grounds  with 
high-pressure  gas  ;  the  gas  department  has  done  its  best  to 
induce  the  Exhibition  authorities  to  light  the  remainder  of 
the  grounds  with  gas,  but,  fortunately,  they  have  stood  fast 
by  electricity  for  this  purpose. 

It  will  be  seen,  then,  that  unless  immediate  steps  are  taken 
to  prevent  so  regrettable  a  result,  the  Nottingham  Exhibi- 
tion of  1914  will  represent  a  triumph  for  gas.  The  time 
available  is  short,  and  we  sincerely  hope,  in  the  best 
interests  of  the  electrical  industry,  that  our  manufacturers 
will  realise  before  it  is  too  late  the  importance  of  defeating 
the  plans  of  their  rivals  by  securing  space  at  once,  and 
preparing  exceptionally  attractive  exhibits  of  their 
product*. 


That  th':  /■■.-  nfnneer,  in  his  efforts  to 

Openings  for  .     ^.  , 

the  Electric      ^  fcver-growing    oompetitjon    of 

Vehicle.         electricity,    not   only    for    lighting,    hot 

nowadajs  for  heatintf  and    cooking  aho, 

has  in  many  cases  adopted  both  electr.c  lighting  and  dec- 

trically-driven  machinery  in  the  gas  works,  in  only  a  natural 

development.      It  would  have  been  snrpriuinjr  had  he  not 

done  something  of  the  kind,  when  one  oonsidera  that  the 

convenience  and  safety  of  electrical   methods  have  almost 

compelled  their  adoption  in  far  more  BalDbrioflfl  and  oertainlj 

far  less  dangerous  industries  than  gas  manDfactuhng. 

It  seems  quite  possible  that  this  community  of  gas  and 
electrical  in'erests  could  be  still  further  extended,  judging 
by  the  costs  of  motor  haulage  in  connection  with  varioos 
gas  undertakings,  mentioned  at  the  recent  meeting  of  the 
Southern  District  Association  of  Gas  Engineers  and  Manatrers. 
The  electric  battery  vehicle,  like  other  things  electrical,  is 
simple,  inexpensive  in  use,  convenient,  and,  compared  with 
other  motors,  free  from  fire  risk  ;  a  figure  of  2\d.  per  car- 
mile  for  4  or  ii-ton  vehicles  has  been  found  in  the  States 
to  cover  everything,  including  liljeral  depreciation,  and  there 
is,  therefore,  no  reason  why  our  gas  friends  should  continue 
to  pay  for  running  costs  only  over  Cd.  per  ton-mile  for 
30-cwt.  petrol  vans,  and  2-3d.  to  3-1 7d.  per  ton-mile  for 
steam  haulage  as  at  Bournemouth,  or  on  a  mileage  basis  only, 
7-5d.  per  mile  for  a  30-cwt.  van,  and  from  3*>jd.  to  ."i-ld. 
per  mile  for  1 .0-cwt.  vans,  as  appears  to  be  the  case  with  the 
Gas  Light  and  Coke  Co,  As  regards  this  company,  a  figure 
inclusive  of  depreciation,  for  a  2-ton  vehicle,  has  been  men- 
tioned, viz.,  lOd.  per  mile. 

At  Norwich  the  costs  are  apparently  2*5d.  per  ton-mile 
for  steam,  6d.  per  ton-mile  for  petrol,  and  84d.  in  the  case 
of  horse  haulage,  for  a  typical  11-mile  journey. 

We  are,  of  course,  aware  that  figures  for  haulage  costs, 
quoted  off-hand,  do  not  afford  an  accurate  basis  for  com- 
parison, but  the  fact  remains  that  given  suitable,  though 
not  specially  chosen,  conditions,  electric  vehicles  are  now 
running  in  this  country — with  charging  energy  at  Id.  per 
unit— at  a  cost  for  electricity  of  },d.  per  mile,  and  we  do  not 
think  that  either  petrol  or  coke  fuel  can  compete  with  such 
a  figure. 

At  the  meeting  in  question,  Iv.d.  per  "ton-mile"  for 
petrol  and  -bbd.  to  •74d.  per  "  ton-mile  "  for  coke  fuel  were 
mentioned. 

The  steam  wagon  appears  to  be  favoured  because  it  is 
more  robust  and  easily  repaired';  moreover,  it  uses  a  by- 
product as  fuel. 

The  electric  vehicle  is,  however,  easier  to  handle  and 
repair  than  any  other,  and  it  the  consciences  of  our  gas 
friends  can  be  strained  to  the  extent  of  using  electricity  in 
their  works  for  power  and  lighting,  no  doubt  they  can  be 
stretched  sufficiently  to  cover  :.  few  battery  vehicles,  especi- 
ally if  the  batteries:  are  charged  from  a  gas  engine-driven 
plant — the  indirect  use  of  gas  being  the  solatium  in  such  a 
case. 

Another  possible  opening  for  the  electric  goods  carrier 
was  mentioned  by  ^Ir.  ilallins  in  his  recent  report  on  goods 
transport  matters  in  connection  with  the  port  of  Liverpool 
and  the  South  Lancashire  manufacturing  centres. 

Although  mainly  dealing  with  tramway  matters,  Mr. 
Mallins  points  out  that  for  the  local  traffic  between  the 
docks  and  railway  stations  and  warehouses — which,  owing  to 
the  peculiar  conditions  existing  at  Liverpool,  has  attained 
enormous  proportions,  resulting  in  congestion  of  qtiays  and 
roads — some  11,000  horse  and  124  mechanically-propelled 
vehicles  are  in  use. 

He  is  of  opinion  that  if  a  well-organised  svstem  of 
mechanically-propelled  vehicles,  possibly  of  the  electric 
battery  type — with  a  cheap  power  supply — were  provided, 
the  work  could  be  performed  by  50  per  cent,  fewer 
vehicles,  which  would  greatly  relieve  matters.  The 
negligible  fire  risk  of  the  electric  vehicle — a  feature 
to  which  we  have  already  referred  above  and  one  which 
should  specially  appeal  to  the  dock  authorities — and  the 
short  heavy  hauls  which  we  believe  prevail  in  connection 
with  this  traffic,  are  strong  points  in  favour  of  the 
"electric,"  the  adoption  of  which  would,  no  doubt, 
receive  material  assistance  from  the  city's  electrical  depart- 
ment. 
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NOTES    FROM    CANADA. 


[from  oxtr  special  correspondent.] 


A  BY-LAAV  for  the  construction  of  a  municipal  electric  light 
plant  is  likely  to  be  voted  on  soon  by  the  ratepayers  of 
South  Vancouver,  B.C.,  and  one  to  raise  $150,000  for 
extensions  to  the  plant  at  Medicine  Hat,  Alberta,  is  to  be 
put  forward  in  a  few  days.  The  cost  of  the  former  is 
estimated  at  $300,000. 

In  Hamilton,  Ontario,  the  Dominion  Power  and  Trans- 
mission Co.  is  considering  the  question  of  installing  two 
10,000-H.P.  steam  turbo-generators.  A  Marconi  wireless 
station  is  being  erected  at  Port  Nelson,  Hudson  Bay,  to 
facilitate  the  work  of  constructing  the  Hudson  Bay  Railway, 
which  is  now  in  progress.  The  railway  is  intended  to  give 
an  outlet  for  the  grain  shipments  from  the  West,  which  are 
now  so  large  that  it  is  impossible  for  them  to  be  efficiently 
handled  by  the  present  railway  routes  and  the  shipping 
facilities  on  the  great  lakes. 

The  Toronto  Hydro-Electric  System  has  made  a  contract 
to  supply  2,500  h.p.  to  a  local  firm,  and  is  laying  a 
13,200-volt  three-phase  underground  cable  for  the  purpose. 
The  Canadian  Stewart  Co.,  who  recently  obtained  the 
contract  for  dredging  the  harbour,  on  the  improvement 
of  which,  as  already  "stated  in  these  notes,  several  million 
dollars  are  to  be  spent,  are  apparently  intending  to  make 
extensive  usr  of  electricity  in  their  operations,  as  they  have 
asked  the  T.H.ES.  for  rates  for  the  supply  of  8,000  h  p. 

The  City  of  Toronto  is  calling  for  tenders  for  the 
installation  of  a  complete  "mechanical  filtration  plant, 
boilers,  steam  turbo-generator  plant,  and  all  appurtenances." 
These  have  to  be  delivered  by  noon  on  January  20th,  1914. 

About  this  time  last  year  a  substantial  reduction  in  rates 
charged  to  consumers  was  recommended  by  the  Hydro- 
Electric  Power  Commission,  of  Ontario,  to  all  the  munici- 
palities served  by  this  body,  with  about  three  exceptions. 
Reductions  of  from  10  to  18  per  cent,  have  just  been 
recommended  on  lighting  and  power  rates  in  Toronto, 
Ottawa  and  London  ;  other  reductions  have  not  yet  been 
announced. 

It  is  said  that  two  companies  are  willing  to  relieve  the 
transportation  difficulties  at  present  existins:  in  Montreal. 
The  Montreal  Tramways  Co.  offers  to  build  underground 
railways,  while  the  Canadian  Autobus  Co,  wants  to  carry  out 
similar  work.  A  new  company,  called  "  Electrical  Proper- 
ties, Ltd.,"  has  just  been  incorporated  in  the  city  referred 
to,  the  capital  being:  one  million  dollars. 

From  Niagara  Falls  comes  a  report  that  a  water  and 
power  scheme  to  cost  about  2^  million  dollars,  which  will 
apparently  be  found  in  Great  Britain  and  Canada,  is  pro- 
posed, half  of  the  water  from  the  American  and  Canadian 
sides  of  the  Falls,  respectively,  being  tapped.  At  Sault 
Ste.  Marie,  the  Michigan  Northern  Power  Co.,  and  the 
Algoma  Steel  Corporation  wish  to  utilise  water-powers  on 
the  St.  Mary  River  to  supply  electrical  energy  for  industries 
both  here  and  in  the  U.S.A.  The  plans  have  been  sub- 
paitted  to  Ottawa  and  Washington  for  approval. 


CORRESPONDENCE. 


Letters  recfiired  by  us  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Corresjiondenta  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  ham  the  writer  s  name  and  address  in  our  vossession. 


Concerning  a  Review; 

In  view  of  all  that  has  been  written  lately  in  the  elec- 
trical Press,  by  editors  and  correspondents,  by  reviewers  and 
"  reviewed,"  on  the  reviewing  of  books,  the  writer  begs 
leave,  first  of  all,  to  state  his  own  convictions. 

These  are  that  a  review  of  a  book  should  comprise  :  (1) 
Impartial  statements  alike  as  to  the  book's  shortcomings  and 
its  good  points  ;  (2)  a  summary  of  contents— letterpress 
and  appendix  ;  (3)  name  or  initials  of  the  reviewer — except- 
ing when  the  author  of  a  book  reviewed  chooses  to  remain 
anonymous. 


To  come,  now,  to  a  concrete  instance,  namely,  the  review 
in  the  Electrical  Review  of  December  5th  of  "  Graphs  in 
a  Cable  Ship  Drum  Room  :  Notes  for  Junior  Assistants," 
hereafter,  in  this  article,  referred  to  as  "  the  book." 

Regarding  the  book  itself,  its  modest  pretensions  are  clear 
enough.  While  giving  prominence  to  the  work  of  Bright, 
Brunelli,  Ciceri-Smith,  Clark  and  Sabine,  Munro  and 
Jamieson,  Wilkinson,  and  of  Werner  Siemens,  it  claims 
(1)  to  offer  parallel  series  of  exercises  useful  and  interesting 
to  the  "  Junior  Assistant "  ;  (2)  to  lay  before  the  young 
aspirant  various  graph  possibilities  and  modes  of  figuring  ; 
(3)  to  suggest  a  graph  method  involving  the  limita- 
tion of  tables  to  one  set — example  38 — applicable  to  all 
cable  types^  with  subsequent  correction  from  the  per- 
centage curve — page  20 — once  the  cable  circumference 
has  been  measured  (in  old  worn  cable  a  varying 
quantity  even  in  the  same  type)  ;  (4)  to  describe 
the  author's  alternative  devices  for  facilitating  drum-room 
graph  work.  All  this,  having  no  direct  connection  with 
the  author's  own  ship  work,  which  all  along  has  been  on 
the  electrical  side,  has  been  put  forward  tentatively  as 
regards  new  methods,  but  always  on  the  basis  of  actual 
experience,  gained  by  close  contact  with  actual  sea  work 
and  the  men  who  carry  it  out.  There  is  also  an  appendix 
of  tabulated  matter,  much  of  which  is  new. 

The  writer  of  this  letter  is  very  much  afraid  that  any 
reader  who  may  derive  his  first  ideas  of  the  book  from  the 
Electrical  Review  criticism  will  scarcely  become  aware 
of  the  book's  actual  claims  as  here  summarised.  The  title, 
even,  at  the  head  of  the  review  in  question  is  not  complete. 
In  the  book  itself  there  is  no  full-stop  after  .  .  .  .  "  Drum- 
room,"  but  only  a  colon  which  precedes  the  completion  of 
the  title,  namely,  "  Notes  for  Junior  Assistants,"  thus 
showing  the  main  purpose  of  the  book  at  its  beginning,  and 
not  at  the  end,  as  in  the  review. 

The  writer  s  sincere  thanks  are  accorded  to  the  reviewer 
(1)  for  his  close  study  of  the  book  ;  (2)  for  his  having 
pointed  out  the  slip  rfi  instead  of  ^3  in  Example  34  ;  (3) 
for  his  useful  information  regarding  the  construction  of 
celluloid  disks,  and  he  now  begs  to  be  allowed  to  answer 
other  queries  seriatim. 

The  "  certain  marks "  in  figs.  3  and  4  on  graph  lines 
previously  drawn  between  two  calculated  points  are  merely 
by  way  of  an  illustrative  exercise  corroborative  of  past  work. 
The  reviewer's  words  :  "  The  introduction  of  the  drum 
constant  reciprocal  on  pages  14  and  15  is  a  little  unfor- 
tunate, as  it  is  never  required,"  give  to  the  writer  as  hard 
a  knock  as  is  compatible  with  the  exigences  of  courteous 
intercourse.  The  pity  of  it  is  that  this  dogmatic  statement 
does  not  accord  with  facts. 

Not  only  are  constant  reciprocals — as  expressing  corrected 
drum  revolutions  in  terms  of  the  nautical  mile — in  frequent 
use,  as  may  be  seen  in  submarine  cable  expedition  records  in 
the  I  E.E.  library,  but  the  advantages  their  use  offers  are 
self-evident,  and  the  five  figures  following  the  "  0*00  "... 
in  the  reciprocal  are  easily  dealt  with  by  the  Fuller  slide 
rule. 

On  inquiry  quite  outside  his  own  circle  of  work,  the 
writer  finds  on  absolute  authority  that  at  least  three  impor- 
tant submarine-cable  contracting  firms  invariably  employ 
drum-constant  reciprocals  for  paying-out  purposes.  In  this 
connection  the  remark  has  been  made  that  it  is  hard  to  see 
how  ?ny  other  constant  than  a  reciprocal  could  be  used  with 
the  arithmometer — a  favourite  instrument  with  at  least  one 
of  the  leading  firms. 

The  reviewer  tells  us  that  division  on  the  flat  slide  rule  is 
more  readily  performed  than  multiplication.  The  writer 
does  not  agree.  As  a  matter  of  fact,  the  calculator  almost 
invariably  used  is  Prof.  Fuller's  cylinder,  with  its  logarith- 
mically divided  helical  line  500  in.  long,  and  workable  to 
five  places  ;  but  whether  with  this  or  with  the  small  flat  rule, 
multiplication  is  often  preferable  to  division. 

With  several  quantities,  each  to  be  divided  by  a  common 
divisor,  a  good  way  with  the  Fuller  is  to  set  a  cross  index  to 
the  reciprocal  of  the  divisor.  Then  each  subsequent  multi- 
plication involves  only  one  readjustment  of  the  outer 
cylinder.  With  the  ordinary  small  flat  slide-rule,  multi- 
plication of  several  factors  by  one  reciprocal  is  a  still  more 
simple  matter,  as  the  rule,  once  set,  any  number  of  products 
may  be  read  straight  off  without  readjustment  of  the  slide- 
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rule  ;  thoucjh  to  not  so  many  places  as  with  tho  Fuller. 
Readers  will  forgive  these  details.  It  was  not  the  writer 
who  started  them. 

With  retrard  to  the  critic's  reference  to  the  list  on  page  14, 
the  Cible  circuraferences  were,  in  each  case,  taken  from  the 
mean  of  12  r-ap;  meisareraonts.  The  means  hapj^en  to  have 
been  re  orded  to  the  third  place.  The  drum-constantB 
ol't  lined  from  the  curve  are  stated  to  two  decimal  places. 
The  reduced  grjph  as  shown  on  page  15  had  its  ratio  graph 
lines  cons' Jerably  thickened  by  the  printers  for  reproduction 
purposes.  In  practice  a  hair  line  would  be  used,  and  a 
much  larger  sheet. 

Regarding  examples  36,  37  and  79,  the  writer  sees  no 
reason  for  modifying  his  words. 

To  deal,  now,  with  the  reviewer's  criticisms  of  the 
calculator  boards  on  pages  28  and  H2. 

The  book  clearly  emphasises  the  fact  that  the  board  on 
page  28  (which  the  reviewer  wishes  had  been  omitted) 
while  capable  of  dealing  with  all  cable  values,  has  been 
devised  for  the  avoidance  of  converging  origins  ;  a  kind  of 
four  deforce,  in  fact.  Also,  it  is  quite  in  keeping  with  the 
purpose  to  which  the  book  is  dedicated,  and  is  easily 
worked. 

The  reviewer's  preference  for  the  calculator  board  on 
page  32  has,  in  so  many  words,  been  anticipated  by  the 
writer  on  p.  31. 

As  for  the  means  for  setting  the  cursor-threads,  certainly 
these  "  might  be  improved  in  obviou.s  ways,"  but  at  what 
increase  in  the  price  of  the  board  ?  The  present  simple 
devices  have  worked  well. 

Surely  the  reviewer's  searching  examination  and,  in  some 
respects,  h'ghly  detailed  description  of  the  boards  might 
have  included  some  brief  mention  of  two  leading  features 
upon  which,  from  quite  unexpected  quarters,  the  writer  has 
been  much  complimented.  Reference  is  here  made  (I)  to 
the  device  on  page  32,  in  which  the  set  vertical  cursor  in- 
dicates not  only  cable  Jcnots,  but  also  the  required  corres- 
ponding drum  revolutions  per  minute  for  any  one  of  the 
many  cable  types  aboard,  these  latter  valuts  being  on  a  slip 
easily  renewable  for  each  fresh  cable  expedition  ;  and  (2)  to 
the  writer's  quite  new  application  of  Morse  signal  figures  or 
numbers  as  a  means  for  quick  identification  of  sectional  lines 
and  curves  on  the  boards  :  a  system  capable  of  limitless 
application  elsewhere. 

While  cordially  thanking  the  reviewer  for  his  concluding 
remarks,  the  writer  must  add  a  word  on  behalf  of  the 
average  junior  assistant.  This  youngster,  probably  for  the 
first  time  on  a  cable-ship  prior  to  returning,  at  the  end  of 
the  trip,  to  the  comparative  morotony  of  fifth-form  or  sixth- 
form  routine  at  his  school,  is  keen  as  muj-tard  on  new  work 
which  is  no  "  pill  "  to  him  "  well  sugared  "  or  otherwise. 
•  It  may  be  well  here  to  mention  that  among  the  photo- 
graphs kindly  referred  to  by  the  reviewer,  four  bloiks  were 
made  spec'ally  for  the  book  to  the  writer's  order,  as  likewise 
five  new  blocks  of  tables  and  a  diagram,  so— as  the  reviewer 
has  pointed  out — the  book  is  much  more  than  a  reprint  of 
the  Electrical  Review  articles. 

The  writer  has  ventured  to  review  his  reviewer  only  in 
pursuance  of  a  duty  he  owes  to  the  Editors  of  the  Electrical 
Review,  who  accepted  his  articles,  and  to  the  publishing 


firm  who  brought  out  the  book. 
London,  December  Slh,  1913. 


£.  Raymond  Barker. 


Canadian  Electrical  Trade. 

To  one  who,  like  myself,  has  staked  considerably  on  the 
'chances  of  success  in  the  supply  of  British  electrical 
machinery  suitable  for  the  Canadian  market,  Mr.  Berry's 
letter  has  a  good  deal  of  interest.  With  a  great  deal  of 
what  he  says  in  his  instructive  letter  I  cannot  but  find 
myself  in  agreement,  but  at  the  same  time  I  feel  also  th^vt, 
while  dealing  with  the  results  of  the  observations  which  he 
made  during  his  trip  through  Canada,  he  has  rather  over- 
looked the  causes  which  have  operated  to  produce  the  state 
of  affairs  which  he  criticises. 

It  is  not  my  purpose  in  this  letter  to  deal  at  length  with 
the  facts  and  arguments  which  ^Ir.  Berry  states  and  uses, 
but  I  think  that  the  briefest  possible  reference  to  the  causes 
as  they  appear  to  me  may  be  of  interest. 


It  should  be  rtmembered  that  Canada  ia,  by  it«  geo- 
graphical situation,  iDtimately  linked  op  comroerciallr  with 
the  United  States  of  America.  When  we  couple  tLu  irith 
the  fact  that  that  country  has  been  the  home  cf  the  elec* 
trical  manufactoring  ir.du«try  on  a  large  fc«Ie  from  iU 
earliest  infancy,  is  it  surpriaing  that  Cai:ada,  rtqniriog  as 
she  did  some  rules  and  rtgolatious  for  iLe  coiitrol  of  Ler 
enormous  hydro-electric  power  gchemes,  ilonld  torn  to  the 
practice  of  her  great  neighbonr  ? 

The  American  electrical  manufacturer,  entrenched  as  he 
is  behind  tariff  walls  which  have  secored  him  from  foreign 
competition,  and  being  in  touch  with  Canada  over  the 
thousands  of  miles  of  international  boundary  line  which 
alone  divide  the  two  countries,  has  naturally  turned  bin 
attention  to  the  market  lying  at  his  hand,  and  as  soon  as  he 
found  that  the  Canadian  traffic  was  operating  against  him, 
put  down  branch  works  in  the  country  which  to-day  sa(>ply 
the  great  Inilk  of  the  electrical  machinery  which  Canada 
absorbs. 

With  this  we  cannot  (luarrel.  The  history  of  some  of  oar 
greatest  electrical  manufacturers  reminds  ns  of  their  early 
connection  with  the  American  industry,  and  from  experience 
I  can  say  that  the  plant  turned  out  by  the  Canadian  manu- 
facturer to-day  is  equal  to  the  beet  product  of  Britain  or  the 
European  Continent.  Considering  further  the  fact  that  our 
home  manufacturers  for  years  patt  have  been  too  moth 
occupied  in  cutting  prices  to  a  point  at  which  there  was 
no  margin  to  allow  for  setting  aside  ^ums  to  develop  busi- 
ness in  a  country  like  Canada  during  the  time  when  the 
industry  there  was  comparatively  in  its  infancy,  I  think  we 
can  see  why  at  the  present  day  the  Chicago  Board  of  Under- 
writers and  its  regulations  are  the  recognised  authority  for 
the  acceptance  of  suitable  electrical  equipment  on  the  other 
side  of  the  water. 

Only  in  recent  years,  when  the  Canadian  market  has 
grown  to  such  enormous  dimensions,  have  British  firms 
tackled  the  problems  of  meeting  Canadian  ideas  with  any 
real  zest  and  determination.  Those  of  us  who  have  so  done 
have  found  in  seme  cases  to  our  chagrin  that  certain  classes 
of  apparatus  cannot  be  instalUd  in  Canada  without,  the  seal 
and  approval  of  the  Board  of  Underwriters  quoted  above,  as 
laid  down  in  what  is  known  as  *'  The  National  Electric 
Code."  Fortunately,  the  code  gives  little  trouble  to  the 
supplier  of  plant  as  opposed  to  apparatus,  and  therein 
possibly  Mr.  Berry,  as  a  manufacturer  of  the  latter,  has 
looked  on  the  subject  somewhat  from  one  point  of  view 
alone.  The  items  which  he  has  selected  for  criticism,  how- 
ever, will  illustrate  how  open  the  code  is  to  advantageooj 
improvement,  but  any  movement  which  could  be  expected  to 
be  crowned  with  aicctss  must,  in  my  opinion,  come  mainly 
from  within  the  country  rather  than  withouc.  The  reason 
of  this  is  that  Canada  has  built  up  her  electrical  industry  to 
suit  her  own  special  conditions,  which  are  entirely  different 
to  those  found  in  the  old  ountry,  and  only  prolonged 
experience  can  teach  the  British  electrical  expert  wherein 
she  can,  with  advantage,  adopt  our  methods,  and  wherein, 
on  the  contrary,  she  is  doing  better  on  the  lines  at  present 
being  followed. 

In  conclusion,  I  would  like  to  draw  your  attention  to,  and 
give  one  illustration  of,  the  fact  that  the  CJovemment  of  the 
country  are  entirely  sympathetic  to  regulations  which,  in 
their  opinion,  make  for  increased  safety  ol  life.  In  con- 
sidering the  illustration  which  I  give,  it  must  be  remembervd 
that  in  Canada  this  class  of  legislation  is  not  dealt  with 
by  the  Dominion  but  by  the  provincial  Governments,  and 
hence  concerted  action  is  not  always  possible. 

I  have  before  me  at  the  present  moment  a  copy  of  the 
rules  for  the  installation  and  use  of  electricity  in  mines 
passed  by  the  Government  of  Alberta  by  order  in  Council 
dated  September  17th,  1918,  and  on  studying  these  rule^  I 
find  that,  with  two  important  exceptions  and  a  number  of 
minor  details,  these  rules  are  word  for  word  a  copy  of  the 
electricity  rules  in  force  in  this  country  as  adopted  after  in- 
vestigation and  discussion  between  the  Home  Office  and  the 
mining  industry  of  Great  Britain. 

The  exceptions  referred  to  are  (1)  that  the  Government 
of  Alberta  prohibit  altogether  the  use  of  electricity  under- 
ground above  GOO  volts,  and  (2)  allow  the  use  of  electrical 
locomotives  underground  with  the  special  consent  of  the 
Minister  responsible  for  the  safety  of  mines.     The  date  for 
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complete  compliance  to  these  regulations  is  January  Ist, 
lOlG,  as  against  1920  in  our  own  rules. 

It  seems  to  me  this  case  is  clear  evidence  of  the  desire  of 
the  authorities  to  take  every  possible  precaution  to  secure 
the  highest  degree  of  safety  in  the  mining  industry,  at  any 
rate,  ^\here  electricity  is  used.  If  the  state  of  public  opinion 
in  the  country  permits,  or,  perhaps  I  should  say,  encourages, 
the  passing  of  regulations  such  as  these,  by  Order  in  Council, 
the  day  cannot,  I  think,  be  very  far  distant  when  much 
more  general  adoption  of  rules  to  secure  protection  of  life 
from  electrical  accidents  will  be  established  by  the  responsible 
authorities  on  lines  more  or  less  similar  to  those  which  are 
accepted  here  in  the  United  Kingdom.  In  the  meantime, 
those  acting  as  representatives  of  British  firms  in  Canada,  or 
in  touch  with  her  electrical  industry,  can  do  much  to 
further  the  cause  which  is,  I  think,  the  root  problem  raised 
by  Mr.  Berry's  letter,  viz.,  that  of  standardisation  in  Canada 
of  rules  and  regulations  for  the  use  of  electricity  more  in 
consonance  with  British  practice  than  the  National  Electric 
Code,  while  at  the  same  time  designed  to  suit  the  purely 
local  conditions  and  problems  which  are  so  much  at  variance 
witli  those  found  in  the  Old  Country. 

C.  Atherlon  Atchley. 

Glasgow,  December  10 th,  i913. 


Christmas  Presents. 


I  should  be  glad  to  know  whether  members  of  the 
B.E  A.M. A.  are  prevented  by  reason  of  their  agreement 
from  sending  Christmas  presents  to  tbeir  customers. 

If  I  am  correct  in  my  assumption,  may  I  also  inquire 
whether  all  members  of  the  B.E. A.M. A.  are  intending 
honestly  to  observe  this  condition  .'' 

Anti-Corruption. 

December-  11th,  1913. 

[In  regard  to  the  last  paragraph  of  our  correspondent's 
letter,  we  are  not  aware  that  it  is  possible  for  one  to  know 
the  intentions  of  the  rest.  In  regard  to  the  general 
principle  involved,  it  may  be  said  that  the  arrangement 
introduced  by  the  National  Electrical  Manufacturers' 
Association  respecting  Christmas  presents  was  continued  by 
the  B.E.A.M.A.  Members  of  the  latter,  while  having 
perfect  liberty  of  action  in  distributing  personal  "  Christmas 
cards "  to  their  friends,  have  through  their  organisation  a 
suitable  means  of  dealing  with  the  matter  if  it  exceeds 
moderate  limits. — Eds.  Elec.  Rev.] 


Boiler  Furnace  Efficiency. 

In  reference  to  your  remarks  in  your  issue  of  the  28th 
ult.  on  the  above  subject,  it  does  not  appear  to  be  fully 
recognised  that  boiler  furnace  efficiency — or  inefficiencj — 
depends  mostly  upon  the  nature  of  the  fuel  fed  into  it,  other 
conditions  being  equal.  Some  of  your  readers  may  have 
had  the  disappointing  experience  of  obtaining  about  equal 
evaporation  with  different  fuels  of  apparently  widely 
different  heating  value.  During  the  combustion  process 
coal  is  split  up  into  its  carbonaceous  and  gaseous  consti- 
tuents, which  require  widely  different  conditions  to  ensure 
their  complete  combustion  and  realisation.  Roughly,  to 
obtain  smokelessness  the  gaseous  constituent  requires  about 
double  the  amount  of  air  necessary  for  the  complete  com- 
bustion of  the  solid  or  carbonaceous  constituent  and,  in 
common  practice,  the  air  supply  to  the  furnace  cannot  be  so 
nicely  divided  and  regulated  that  each  obtains  the  necessary 
amount  and  no  more.  As  the  proportion  of  volatile  matter 
in  the  coal  increases — in  some  classes  it  is  over  30  per  cent, 
by  weight — the  furnace  efficiency  usually  decreases,  and  the 
usual  practice  of  basing  fuel  contract  prices  merely  on  the 
apparent  calorific  value  without  restriction  as  to  the  volatile 
content  is  open  to  adverse  criticism.  Contracts  based  on 
the  calorific  value  with  5  per  cent,  reduction  in  price  for 
each  1  per  cent,  increase  in  volatile  matter  over  an  agreed 
maximum  are  more  advantageous  to  the  consumer,  and 
where  low  volatile  fuels,  natural  or  artificial,  are  obtainable 
at  reasonable  cost,  improved  results  should  be  obtained  by 
their  use.  The  nearer  a  fuel  approaches  in  composition  a 
simple  compound  of  carbon  and  ash,  the  easier  becomes  the 
process  necessary  to  realise  its  full  "potential." 

E.  W.  L.  N. 


Tiie  Association  of  Mining  Electrical  Engineers. 

After  reading  your  leader  of  November  2  Ist,  I  looked 
forward  to  the  "slating  "  you  would  get  from  the  A.M.E.E. 
in  your  next  issue.  However,  you  didn't,  due  to  the  fact 
that  there  is  not  a  member  in  the  whole  of  that  illustrious 
body  in  a  position  to  do  so.  Your  article  truthfully  exposes 
the  state  of  affairs  prevailing  to-day,  which  is  exactly  what 
it  was  before  the  inception  of  the  A.M.E.E.  During  the 
early  canvass  for  members  I  was  handed  a  copy  of  the  rules 
and  aims  (sic)  of  the  Association,  and  asked  to  become  a 
member,  but  after  a  few  pointed  questions,  re  the  qualifica- 
tions necessary,  the  classification  of  members,  and  the  means 
to  be  adopted  to  attain  the  objects  set  forth,  I  decided  to 
deny  myself  the  "  honour." 

In  your  reply  to  Mr.  Hall  you  quote  the  argument  I  have 
expressed  scores  of  time  against  becoming  a  member. 
About  a  year  ago  I  attended  a  lecture  organised  by  a 
branch  of  the  Association  to  mine  managers  and  electricians, 
and  listened  about  two  hours  to  some  piffle  about  Arago's 
disk  and  Oersted's  experiments,  after  which  questions  were 
asked,  and  I  innocently  said  something  practical ;  this 
immediately  brought  a  request  from  a  member  of  the  audi- 
ence for  further  information,  which  was  endorsed  by  the 
chairman,  subject  to  my  qualifications  being  in  order.  On 
inquiring  what  these  were,  I  was  informed  that  to  become 
a  member  cost  two  guineas. 

For  about  seven  years  my  business  has  brought  me  into 
constant  touch  with  colliery  electricians  and  engineeis, 
during  which  time  I  have  carefully  watched  for  any  signs 
of  improvement  in  the  status  or  the  capabilities  of  elec- 
tricians-in-charge,  but  in  vain.  In  your  article  you  deal 
with  the  tragic  side  of  the  question,  but  must  realise  that 
to  men  who  make  money  out  of  this  state  of  affairs  it  offers 
scope  for  considerable  merriment.  Here  is  a  case  from 
hundreds  I  alone  could  supply.  The  traveller  sold  a 
squirrel-cage  motor  and  auto-starter,  with  a  centrifugal 
pump.  This  was  put  to  work  without  a  gate  valve  in  the 
delivery  side  and  was  found  to  operate  very  unsatisfactorily  ; 
therefore,  when  the  traveller  called  again  he  suggested  a 
slip-ring  motor  and  rotor  starter,  got  the  order  and  then 
told  the  story  in  the  commercial  room. 

F.  W.  A. 

I  have  been  an  interested  reader  of  the  correspondence 
on  the  above  Association,  and  had  hoped  to  contribute  a 
few  more  or  less  rambling  remarks  to  this  discussion.  It, 
however,  appears  that  if  one  dares  to  breathe,  or  write,  a 
word  of  criticism  against  this  most  important  body  one 
cannot  do  so  without  being  accused  of  "  having  a  grievance  " 
against  it. 

I,  therefore,  content  myself  by  sending  you  an  extract 
from  a  letter  I  received  on  the  13th  inst.  from  a  member  of 
three  or  more  years'  standing.  The  extract  I  quote  is  a 
casual  paragraph  in  a  letter  dealing  with  quite  a  different 
subject. 

"  The  A.M.E.E.  is  not  much  good  now.  There  is  more 
than  a  little  trouble  amongst  the  members  owing  to  the 
large  number  of  managers  and  their  pet  men  the  engine- 
wrights.  You  dare  not  say  anything  at  a  meeting  or  else 
you  get  sat  on  afterwards  for  it.  The  manager's  clique  sits 
round  the  table  with  its  back  to  the  electricians,  who  sit 
silent  behind." 

It  would  appear  that  many  members  "  have  a  grievance  " 
as  the  managers  make  it  unpleasant  if  the  electricians  do 
not  join  the  Association,  do  not  attend  the  meetings,  and 
say  anything  if  they  do  attend. 

Nemo. 

London. 


Asbestos  Insulation. 

We  notice  in  your  issue  of  December  5th  an  article  on 
Aluminium  Insulation  for  Magnet  Coils,  in  which  the 
writer  points  out  that  "  When  higher  temperatures  have  to 
be  withstood,  asbestos  coverings  have  sometimes  been 
adopted,  but  only  at  great  sacrifice  of  space,"  and  goes  on  to 
say  that  even  a  small  wire  requires  a  radial  thickness  of 
asbestos  of  about  *35  mm.,  while  the  corresponding  thick- 
ness in  double  cotton  covering  is  only  '1  mm.,"  and  so  on. 

We  take  the  liberty  of  pointing  out  that  for  some  year 
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we  have  now  placed  Ijefore  electrical  engineers  our  Asbefitin 
Copper  Wire,  and  enclose  a  pamphlet  giving  some  parti- 
culars of  this  wire,  also  a  sample  by  which  you  will  notice 
that  the  asbestos  insulation  on  tbis  wire  is  put  on  in  so  com- 
pact a  manner  that  the  space  taken  up  is  not  more  than 
that  of  an  ordinary  double  cotton  covering,  and  the  radial 
thickness  of  covering  in  No.  88  G.  wire,  for  example,  is 
only  '1  mm. 

This  is  the  only  asbestos-covered  wire  on  which  the 
covering  does  not  take  up  any  more  space  than  it  would  do 
in  the  case  of  an  ordinary  cotton-covered  wire. 

The  Concordia  Electric  Wire  Co.,  Ltd., 
R.  FiFER,  Director. 

London,  N.W.,  December  12/h,  1913. 

[Tests  that  we  have  applied  to  the  sample  show  that 
the  insulation  withstands  a  very  high  temperature. — Eds. 
Elec.  Rev.]  ^ 


Electric  Clocks. 


"Will  you  allow  me  to  say  a  few  words  of  comment  on 
Mr.  Hope-Jones's  letter  re  electric  clocks  ? 

The  "  Hipp"  pendulum  as  used  in  the  "  Silent  "  system, 
notwithstanding  the  "  powerful  switching  operation,"  is  a 
very  good  timekeeper.  If  it  were  not  nearly  so  good  in  this 
respect,  I  should  still  consider  it  excellent  for  all  practical 
purposes,  because  of  the  mechanical  and  electrical  goodness 
of  the  contact  arrangement,  but  as  clocks  of  this  type  have 
been  found  to  go  as  near  as  1  second  per  week,  the  horc- 
logical  objections  are  more  academic  than  practical. 

The  K.R.  conditions  of  the  circuit  can,  in  the  Synchronome 
system,  have  control  of  contact  duration,  but  that  is  not  to 
say  that  this  control  extends  to  the  mechanical  action  of  the 
clickwork  in  the  individual  dials — the  margin  of  safety  to 
cover  this  is  necessarily  arbitrary. 

After  some  years  of  experience,  I .  am  convinced  that 
nothing  is  more  undesirable  in  any  clock  than  an  ultra- 
rapid  actuation  of  any  part.  It  is  a  question  of  avoiding 
undue  wear  and  tear,  and  of  giving  liberal  opportunity  for 
correct  functioning  of  all  parts  at  all  times. 

I  am  in  full  agreement  with  Mr.  Bousfield  re  Mr.  Hope- 
Jones's  services  in  the  development  of  electric  time  service. 

G.  B.  Bowell. 

Margate,  December  16th,  1913. 


Your  correspondent,  Mr.  Hope- Jones,  sets  forth  certain 
principles  underlying  the  operation  of  electric  clocks,  and  as 
he  admits  there  is  room  for  difference  of  opinion  in  the 
practical  working,  it  may  be  my  excuse  for  detailing  some 
divergence  from  his  opinion. 

Regarding  the  Hipp-Foucault  method  of  pendulum- 
driving,  Mr.  Hope-Jones  states  that  the  amplitude  of 
oscillation  is  perpetually  varying  with  irregular  frequency. 
This,  however,  is  not  the  case  in  practice.  It  is  true  that 
the  arc  must  fall  to  allow  the  re-energising  contact  to  be 
closed,  but  this  is  so  slight  that  it  is  almost  invisible  upon  a 
degree  scale  shown  at  the  termination  of  the  pendulum.  If 
the  frequency  of  the  impulses  is  arranged  so  that  they  occur  at 
intervals  of  not  more  than  five  seconds'  duration,  and  pro- 
vided that  the  design  of  the  pendulum  has  been  properly 
carried  out,  no  more  ideal  mode  of  dri^■ing  could  be  obtained, 
and  the  disturbance  of  the  natural  rate  is  extremely  small. 
Contrasted  with  the  gravity  arm  drive,  where  a  heavier  thrupt 
is  given  to  the  pendulum  every  30  seconds,  and  the  arc 
considerably  increased  thereby,  much  is  apparent  in  favour 
of  the  Hipp  method.  This  is  further  borne  out  in  practice 
by  the  fine  performances  of  Hipp-driven  pendulums,  both 
as  regards  time-keeping  and  reliability,  even  when  doing  the 
work  of  periodically  closing  contacts  for  secondary  dials. 
If  the  contact  is  closed  while  the  pendulum  is  in  the  zero 
or  middle  position,  and  the  contact  gear  is  fo  arranged  that 
any  power  absorbed  by  springs  is  returned  to  the  pendulum, 
the  disturbance  is  very  small ;  in  fact,  the  work  is  little 
greater  than  the  release  of  a  latch  holding  a  gravity  aim 
where  the  power  is  not  regained. 

The  limitation  of  the  duration  of  contact  when  the 
current  has  attained  the  summit  of  the  inductive  wave  is 
a  matter  of  importance  only  where  the  power  is  supplied  by 
primary  cells.     Where  plenty  of  current  is  available,  the 


contact  may  be  left  Butliciently  long  for  the  whole  of  the 
dials  to  operate  wiilif-iit,  undue  abtorptioD  of  power.  In 
battery  working,  it  i«  ♦asy  to  adopt  a  device  which  will 
automatically  cut  cfT  the  current  wben  it  ban  resc^^hed  fall 
strength. 

H.  Berin  Swift. 
London,  E.C,  December  15/A,  191«. 


Code  Books  for  Enffineern. 

Replying  to  Mr.  I).  Eardley  Mcl^ren's  letter  in  ;• 
issue  of  l)eceral>er   12th,  there  exist*  one  pobli^ied  code 
which  contains  all  ordinary  commercial  and  aJw  e!ertncal 
engineering  matter.     The  code  in  question,  r  .' 

it   has  been  recommended  by  the  IJrit  nl  ami 

Allied  Manufacturerh'  Association,  is  too  lU'  -  Mi.^n, owing 
to  the  fact  that  it  has  not  been  advertised.  Those  firms 
who  have  heard  of  it  employ  it,  one  engineering  firm  having 
20  copies  in  use. 

The  author  has  had  2.5  years'  practical  experienc-e  in  com- 
piling codes,  and  has  almost  completed  a  more  extensive 
work  embracing  still  more  technical  and  electrical  engineer- 
ing matter.  But  the  fact  is,  it  is  a  question  of  suppor  - 
remuneration,  and  it  only  requires  the  co-operation  of 
B.E.AM. A.  or  others  to  bring  about  the  publication  of 
what  should  become  a  standard  work. 

But  to  return  to  the  code  already  on  the  market.  This 
book  contains  commercial  phrases  combined  with  "  voltage, 
phase,  cycles,  speed,  candle-power,  type  of  motor,  coupling, 
efficiencies,  and  the  hundred  and  one  other  important  detail 
matter  "  called  for  by  ^Mr.  McLaren.  I  fear  no  other  pub- 
lished code  could  cope  with  the  example  given  by  him,  even 
in  any  number  of  words.  In  eight  words  the  book  in 
question  will  code  : — 

Quote  price  f.o.b.  and  c.i.f.  motor-generator  DC.  com- 
pound-wound  18  point  00  Kw.,  100  volte,  compounded 
15  per  cent,  higher,  shunt  regulator,  not  to  exceed  900 
R.P.M.,  motor  A.c,  three-phase,  100  cycles,  400  volts, 
starter. 

And  in  two  and  a  half  words  the  supposed  reply  : — 

Price  of  plant  complete  £319,  £378,  ready  for  shipment 
in  25  working  weeks  from  date  of  full  particulars. 

If  the  above  code  is  not  sufficient  for  any  engineering 
and  electrical  tirm,  I  should  be  happy  to  co-operate  in  pro- 
ducing the  more  extensive  code  mentioned  in  the  second 
paragraph  above. 


C.  H.  Cole, 


Rugby,  Decembei-  loth,  1913. 


A  Question  of  Terms. 

I  might  point  out.  that  the  most  likely  answer  to  the 
query  of  your  correspon  lent  of  December  5th  concerning 
the  relative  values  of  the  terms  "  fool-prcof "  and  "  mistake- 
proof  "  appears  to  be  contained  in  the  pages  of  ycur  con- 
temporary the  Electrician  for  July  -'ith  last,  where  it  has 
been  noted  in  this  connection  that  "a  fool  is  among  all 
men  the  most  sensitive  as  to  his  shortwmings."  Hence  we 
may  suppose  that  the  American,  in  his  LX)nrt€sy  crusade,  one 
among  the  many  startling  movements  for  which  the  electrical 
community  of  that  nation  has  recently  become  famous, 
coined  the  word  "  mistake-proof  "  to  sa^e  the  face  of  the 
potential  purchaser  of   such  apparatus  to  which  the  name 

applied. 

An  Observer. 

December  dth. 


Trade  with  the  loited  States.— We  have  received  a 

copy  of  the  prospectus  of  the  Merchauts'  and  Manufactarere 
Exchange,  a  I'nited  States  corporation  which  is  stated  to  be  a 
clearing  houseof  merchandiseof  almost  every  description. andwhicb. 
by  special  Act  of  Congress,  is  enabled  to  receive  imported  poods 
duty  free  into  its  head  establishment,  the  Grand  Central  Palace, 
New  York.  There  the  goods  will  be  displayed  for  sale  in  a  building 
visited  by  vast  numbers  of  prospective  purchasers,  and  duty  ia  only 
payable  when  the  goods  are  actually  sold.  Such  a  warehouse  is 
considered  .o  afford  an  excellent  opportunity  for  British  firms  who 
want  to  get  their  electrical  and  engineering  wares  known  in  the 
American  market.  We  are  informed  that  Mr.  M.  S.  Mannes  and 
Mr.  Lee  Kolpman,  the  vice-president  of  the  Exchange,  and  the 
secretary  of  the  Sales  Syndicate  Ca  department  of  the  Exchange ) 
respectively,  are  now  staying  in  London  (Savoy  Hotel~)  in  connec- 
tion with  their  tour  of  industrial  centres  in  Europe. 
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VARIABLE    SPEED    "CASCADE' 
ON   THE    RAND. 


WINDERS 


NEW    ELECTRICAL    DEVICES.     FITTINGS 
AND    PLANT. 


A  Raxd  Correspondent  informs  us  that  two  winders  which 
embody  several  novel  and  interesting  characteristics  have 
recently  been  installed  underground  at  the  Van  Ryn  Deep 
Gold  mines  in  South  Africa. 

These  winders  have  been  supplied  by  Messrs.  Sandycroft, 
Ltd.,  of  Chester,  and  are  of  their  patent  variable  speed 
"  Cascade "  design  suitable  for  two  constant  synchronous 
speeds,  i.e.,  500  r.p.m.  and  833  r.p.m.,  while  at  the  same 
time  capable  of  giving  any  intermediate  speed  between  these 
mentioned  and  zero,  with  a  uniform  torque  throughout. 

The  motors  have  a  normal  rating  of  700  b  h.p.  and  are 
capable  of  developing  2 5  times  full  load  power  ;  they  are 
supplied  from  the  Victoria  Falls  Power  Co.'s  mains  at 
2,000  volts  50  cvcles. 

The  motors  drive  the  main  drums  through  single 
reduction  gearing,  and  the  plant  is  placed  underground 
at  a  depth  of  2,000  ft.  so  as  to  deal  with  the  incline  section 
of  the  Van  Ryn  Deep  hoisting  system.  The  gradient  of  these 
inclines  varies  from  12°  approx.  to  42°  approx.,  which 
necessitates  varying  the  winding  speeds  at  certain  points, 
which  can  be  carried  out  most  advantageously  by  either  the 
Ward-Leonard  or  "  Cascade  "  systems,  so  as  to  obtain  a 
maximum  efficiency  and  ideal  working  conditions  ;  the 
maximum  winding  speed  required  is  2,500  ft.  per  minute. 

The  system  of  control  is  simple,  the  whole  operation  being 
controlled  from  the  driver's  platform  by  means  of  one  Lver. 
The  first  motion  of  this  lever  in  either  direction  controls 
the  motor  operating  the  oil  reversing  switch ;  a 
further  movement  of  the  lever  operates  a  valve  on  a 
small  air  engine  which,  in  turn,  operates  the  controllers. 
The  position  of  the  valve  is  in  accordance  vpith  the  speed 
required.  The  controllers  for  each  winder  are  of  the  Sandy- 
croft patent  screen  type,  and  are  divided  into  two  units,  one 
regulating  the  stator  circuit  and  the  other  the  rotor  circuit. 
Both  controllers  are  operated  in  turn  by  the  full  stroke  of 
the  common  air  engine  on  the  up-going  stroke,  and  vice  versa 
on  the  down-going  stroke. 

The  sequence  of  events  is  as  follows  : — In  connection 
with  the  operation  of  the  controllers  by  the  air  engine,  the 
stator  controller  is  first  operated,  the  slate  screen  being  lifted 
and  so  exposing  a  certain  amount  of  plate  area  according  to 
the  speed  required  ;  the  screens  are  eventually  lifted  the 
full  amount  and  expose  the  full  plate,  so  bringing  the  motor 
up  to  full  "  Cascade  "  speed,  the  driver's  lever  being  pushed 
on  to  "  Cascade  "  speed  position. 

The  lever  being  pushed  forward  beyond  this  position, 
allows  the  up-going  stroke  of  the  air  engine  to  continue  ; 
the  screens  of  the  rotor  controller  are  then  raised  and  the 
stator  screens  lowered,  until  at  the  end  of  the  stroke  the 
rotor  plates  are  fully  exposed  and  the  stator  plates  are  again 
covered  ;  this  allows  the  motor  to  run  at  top  speed. 

It  is  interesting  to  note  that  during  the  process  of  slowing 
down  from  top  speed  to  "  Cascade  "  speed,  current  is  being 
generated,  hence  such  winders  can  always  be  braked  down  to 
two-thirds  speed  on  the  regeneration  system.  With  reference 
to  the  general  principles  of  the  variable-speed  "  Cascade  " 
motor,  we  would  refer  our  readers  to  the  paper  read  by  the 
inventor,  Mr.  L.  C.  Hunt,  before  the  Institution  of  Elec- 
trical Engineers  and  to  the  papers  read  by  Mr.  M.  I. 
Williams-Ellis  before  the  A.M.E.E.  and  S.A.I.E. 


Difsd  Enjf ines.—Referring  to  the  recent  correspondence 
respecting:  Diesel  enpinps  in  our  pages,  Mebsrs.  R.  S.  Peice,  Ltd., 
of  Amberley  House,  Norfolk  Street,  W.C,  send  us  particulars  of 
the  "  Maihak  indicator  and  Bottcher  power  counter."  Over  7,000 
of  these  instruments  have  been  sold,  the  purchasers  including 
the  following-  well-known  Diesel  engine  builders  ; — Sulzer  Bros., 
170  apparatus  ;  C.  and  T.  Prtttison,  120  apparatus  ;  Diesel  Engine 
Co.,  108  apparatus;  Fried-Krnpp  A.G.,  86  apparatus;  Sorting 
Bros.,  78  apparatus  ;  Franco  Tosi,  4 1  apparatus  ;  M  A.N.  Augsburg, 
60  apparatus.  Messrs.  Price  do  not  understand  Mr.  C.  J.  Wood's 
expression  "  blast-recorder  "  as  applied  to  Diesel  engines,  but  if  the 
same  signifies  "  pressure  recorder,"  they  regret  that  the  invitation 
to  which  he  refers  was  not  extended  to  them. 


Automatic  Fire  Alarms. 

The  Siemens  &  Halakb  Co.,  of  Berlin,  have  recently  introduced 
two  distinct  types  of  electric  fire  alarms  to  meet  the  practical 
conditions  which  occur  most  frequently. 

The  first  form  (maximum  temperature  alarm)  is  shown  ia  fig.  1. 
It  consists  of  a  U-shaped  metal  strip,  formed  of  two  strips  of 
materials  of  different  expansion  coefficients  welded  together. 
When  a  temperature  rise  occurs  the  unequal  expansion  causes  the 
strip  to  bend  up,  and  so  either  make  or  break  a  contact,  as  desired, 
at  some  definite  predetermined  temperature.  This  temperature 
can  be  varied  between  40°  C.  and  90°  C.  by  means  of  a  graduated 


FiQS.  1  &  2. — Expansion  Strip  and  Complbtb  Maximum 
Tempebatube  Fibs  Alabm. 

wheel.  Fig.  2  shows  the  alarm  in  its  complete  state,  with  its  per- 
forated outside  protecting  case.  The  whole  is  arranged  for 
suspension  by  means  of  a  spring  clip  from  the  wall  or  ceiling  of  a 
room. 

The  second  type  (differential  alarm)  is  shown  in  fig.  3.  It 
consists  of  a  glass  U  tube,  each  arm  of  which  is  about  half  filled 
with  mercury,  over  which  a  small  quantity  of  a  volatile  liquid  is 
placed.  One  limb  is  composed  of  thicker  glass  than  the  other,  so 
that  when  a  rapid  rise  of  external  temperature  occurs,  the  heat 
penetrates  much  more  slowly  into  the  thick  glass  limb  than  into 
the  other.  The  liquid  in  the  thin  glass  limb  will,  therefore,  be 
vaporised  first,  and  the  excess  of  pr.'ssure  so  produced  will  cause 


Flo.  3.— Differential  Type  Firb  Alarm. 

the  mercury  to  fall  in  that  limb,  and,  as  soon  as  the  drop  is 
sufficient,  the  mercury  contact  between  two  platinum  wires  sealed 
into  the  glass  will  be  broken,  and  this  serves  to  give  the  alarm. 

The  dimensions  are  so  chosen  that  ordinary  temperature  varia- 
tions produce  no  effect,  but  any  exceptionally  rapid  rise  of  tempera- 
ture, such  as  occurs  at  most  fires,  will  at  once  be  notified. 
Occasionally,  e.g.,  in  the  case  of  spontaneous  combustion,  a  fire 
occurs  with  only  a  slow  rise  of  temperature,  and  in  such  a  case  this 
differential  alarm  would  possibly  fail  to  act,  and,  to  meet  such 
oases,  an  alarm  of  each  form  (maximum  and  differential)  Is  some- 
times made  up  in  a  single  frame. 

t  Besides  the  alarms  themselves,  the  apparatus  includes  an 
indicator- board  at  the  fire  station,  by  which  the  locality  of  the  fire 
is  shown,  and  the  necessary  testing  instruments. — £.T.Z. 

Ediswan-Zenith  Sign. 

The  Edison  and  Swan  United  Electkic  Light  Co.,  Ltd., 
Pender's  End,  Middlesex,  have  recently  acquired  the  manufacturing 
rights  of  the  "  Ediswan-Zenith "  Light  Saving  Sign  (Seville's 
patent). 
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The  lamp  is  fixed  between  difltribntinff  screens,  while  its  side 
rays  are  thrown  on  to  mirrors  at  either  end  of  the  sij^n,  by  which 
arranprement,  an  even  distribution  of  Ii(fht  over  a  larsre  surface  is 
obtained.  In  the  case  of  either  single  or  double  sided  sifirns  the 
width  of  the  containinff  box  is  reduced  to  the  absolute  minimum, 
thus  oflFerinjr  extra  facility  from  a  decorative  point  of  view. 

The  arrangement  is  applicable  to  facias,  projecting  signs,  window 
gigns,  wall  signs,  and,  in  fact,  to  all  signs  illuminated  from  within. 

New  Bastian  Heaters. 

A  new  heating  element,  called  the  "  Rodolite"  glower  (fig.  4), 
has  been  introduced  by  the  Bastian  Electric  IIeatino  Syndi- 
cate, Ltd.,  185,  Wardour  Street,  W.  The  10- in.  glower  is  inter- 
changeable with  the  Quartzalite  glower,  and  is  made  of  2r,0  watts 


Fio.  4.— Rodolite  Glowee. 

capacity,  for  all  voltages  from  2.")  to  250  volts  or  more.  The  spiral 
seen  in  the  figure  is  of  Tabasco  alloy,  and  has  a  thin  thread  running 
through  it,  which  binds  it  in  place.  When  the  glower  is  switched 
on,  the  thread  is  burnt  off,  and  the  spiral  takes  a  permanent  set  in 
the  correct  position. 


^immmifri^ 


Fig.  5.— Heater  with  Rodolite  Glowers. 

The  "  F  "  type  heater  case  shown  in  fig.  '>  is  of  2-KW.  capacity, 
and  is  used  with  the  "  Roaolite  "  glowers  ;  the  capacity  is  increased 
by  one-third,  compared  with  the  "Quartzalite"  apparatus,  and  the 
price  has  been  reduced. 

A  New  Lock-nut. 

A  new  lock-nut,  known  as  the  "  Perfloc,"  has  lately  been  intro- 
duced by  the  Engineering  Improvement  Co.,  Ltd.,  of  39,  St. 
James  Street,  London,  S.W.,  which  combines  the  functions  of  a 
nut  and  locking  device,  consequently  doing  away  with  the  usual 
second  nut  and  split  pin.  The  feature  of  the  "  Peifloc  "  nut  is  the 
simple  yet  ingenious  method  by  which  the  self -locking  action  Is 
secured.  The  nut  itself  is  of  standard  form  and  thread,  but  a  size 
larger  than   the  bolt,  in  order  to  allow  a  spiral  spring  to  be  em- 


Fio,  6,— The  Perfloc  Lock-Nut. 

bedded  in  the  thread  of  the  nut.  One  end  of  the  spring  is  firmly 
fixed  in  the  base,  while  the  other  is  left  free,  and  projects  slightly 
beyond  one  of  the  faces  of  the  nut,  a  slot  being  out  on  the  latter 
to  accommodate  the  free  end  so  that  it  does  not  jamb  on  the  face 
of  the  washer  against  which  the  nut  bears.  Tne  spring  is  of 
a  special  diamond  section,  so  that,  in  reality,  its  inner  surface 
becomes  the  actna  1  thread  of  the  nut ;  the  latter  is  screwed  on  to 
the  bolt  in  the  customary  manner,  locking  itself  automatically 
and  instantaneously  in  position,  all  tendency  for  the  nut  to  slacken, 
under  even  the  greatest  vibration,  being  arrested  by  the  binding 
of  the  spiral-spring  thread  on  the  bolt. 

An  important  characteristic  of  the  new  nut  is  that  the  action  is 
Buoh  that,  whilst  under  no  circumstances  can  the  nut  slack  btick, 
it  has  an  automatic  tendency  to  tighten  itself  up  against  the  plate 
or  other  part  which  it  is  maintaining  in  position,  this  tendency 
Increasing  with  the  Intensity  of  vibration.  The  removal  of  the 
nut,  notwithstanding  its  tight  grip  of  the  bolt  thread,  is  quite  a 
simple  matter,  it  being  only  necessary  to  apply  a  slight  pressure  to 


the  free  end  of  the  spiral -spring  thread,  wbico  reieaaea  t^  bia<tlBC 
action  of  the  latt/^r  :  it  in  then  poarible  to  torn  back  tJM  sat  hy 
hand  an  long  as  the  prearare  i»  maintained. 

The  "  Perfir>c  '  not*  have  been  laV'jtcted  to  a  riaieiy  of  i 
tive  te«ta,  by  which  the  claims  with  regard  to  the  noo-il 
qualities  and  abttence  of  we%r  eren  when  aoder  trying  coaditioae 
have  been  folly  suntantiated.  The  new  nat,  b)th  a«  ttgvi* 
strenffth  and  freedom  from  liability  to  damMT*  ^f  Txult,  i»  tol'.j 
e^joal  to  that  of  the  ordinary  form  and  tlura  are  ao  lav  ct.ta 
or  holes  in  the  not  by  which  diut  or  grit  can  eater  to  iatet fere 
with  its  action. 

Double-Pole  'Mgraoic  "  Remote  Control  CIreait-BreAker. 

This  type  of  circuit-breaker  forms  an  ioteirral  rart 

of  many  '  Igrario  "  starting  iwi^cbea  and  eontroUfrm, 

with  which  it  is  interlocked  in  variotu  way*  ;    it  ia  alao 

Huitable  for  independent  nae,  and  is  made  by  the  Igbaxic 

Electric  Co,  Ltd.,  of  lt7.  Qoeen  Victoria  Stnet,  LoadflS,  &.W. 

The  current-carrying  contacts  consist  of  a  laminated  ph«*|ikor- 
bronze  brush  pressed  against  a  bard  rolled  metal  sarfaoe.  Tbia 
construction  eliminates  the  danger  of  i>artial  contact,  for  «h»D- 
ever  contact  is  made  at  all,  it  must  be  over  the  whole  sarfaoe  arra. 
Furthermore,  the  contacts  are  always  clean,  brcaaae  each  time 
that  the  switch  closes  the  flat  contact  sarfaoe  ia  slightly  scraped 
by  the  edges  of  the  leaves  of  the  laminattd  brash  a«  they  expand. 


r"~  Fig.  7. — Igranic  Remote-Control  Circiit  Beeakxk 

These  current  carrying  contacts  are  reinforced  and  protected  by 
easily  renewable  circuit-breaking  contacts  of  carlwn  of  large  sii", 
and  so  disposed  as  toalwa.^smake  contact  before  the  metal  contact* 
and  break  after  them. 

As  will  be  seen  by  reference  to  the  illustration,  the  pole-piecee 
of  the  blow-out  magnet  swing  up  to  permit  easy  inspection  of  the 
contacts. 

Variabi. -Speed  A.C.  Motors. 

Messrs.  H.  W.  Bctler  ^'c  Co..  of  Craven  House,  Kinggway.  are 
introducing  a  line  of  A.C.  motors  with  a  wide  range  of  speed.   Theae 


FlO.   8.— LATOUB   TUBEK-rHASE   VaBIAULE  SFEtD  MOTOB. 


machines  are  made  on  the  Latour  system,  with  commutators,  both 
single  and  polyphase,  and  run  at  speeds  variable  in  the  ratio  of 
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1:3;  all  sizes  are  manufactured  from  i  to  300  H.P.  The  singrle- 
phase  motors  are  of  the  series  type  ;  the  uplyphase  motors  have  an 
ordinary  three-phase  stator  and  a  P.c.  rotor  with  three  sets  of 
briishes  ppaoed  120°  apart.  Both  stator  and  rotor  are  supplied  with 
current  from  the  three-phase  mains,  producing  two  magnetic 
fields  rotating  at  synchronous  speed  ;  the  two  fields  are  in  phase 
with  rejiard  to  time,  but  not  in  space  unless  the  brushes  are  in  a 
particular  position  on  the  commutator.  If  the  brushes  are  shifted 
the  fields  are  correspondingly  displaced  in  phase,  but  produce  a 
couple  depending  upon  the  angle  of  displacement,  and  thus  affect- 
ing the  speed  of  the  rotor.  The  speed  can  thus  be  economically 
regulated  over  a  wide  range,  and  the  motor  can  start  with  a  large 
couple,  without  any  loss  of  energy  except  that  due  to  the  ohmic 
resistance,  ko.,  of  the  machine.  It  is  claimed  that  high  efficiency  and 
high  power  factor  are  other  advantages  possessed  by  these  motors. 
The  rotor  is  connected  in  series  with  the  stator,  except  when  the 
supply  pressure  is  too  high  for  the  former,  in  which  case  a  trans- 
former is   employed  for  the  rotor  currents.      Speed  regulation  is 


Fig.  9.— Chakactekistics  of  Latoub  Motoe. 

effected  by  shifting  the  brushes  with  a  handwheel  and  screw. 
Special  windings  adopted  for  the  rotor  on  the  Latour  system 
render  commutation  sparkless  over  a  range  of  speeds  of  1  :  3.  The 
motor  behaves  like  a  D.c.  series  motor  when  the  brushes  are  left 
stationary,  but  racing  on  light  load  is  prevented  by  a  patent  method 
involving  the  use  of  an  air-gap  in  the  transformer  supplying  the 
rotor. 

Fig.  8  shows  a  27-h.p.  three-phase  motor  for  220  volts,  50  cycles, 
intended  to  drive  a  feed  pump,  and  capable  of  running  at  any  speed 
from  350  to  750  R.P.M.  Fig.  9  shows  the  characteristics  of  this 
motor  with  the  brushes  set  for  750  and  for  350  R.P.M.  at  normal  torque ; 
Ai,  A2  are  the  current  strengths,  Ri,  Rg,  the  efficiencies,  Ci,  Ca  the 
power  factors,  and  Nj,  N2  the  speeds. 

Motors  for  driving  textile  machinery  are  also  supplied  by  the 
firm.     They  are  totally  enclosed,  and  ventilated  by  a  current  of  air 


Fig.  10.— Motor  for  Driving  Spinning^Machinery. 


drawn  through  a  duct.  Fig.  10  shows  one  of  these  motors,  with  the 
controller  for  starting  and  regulating  the  speed  mounted  on  the 
cover  ;  on  opening  the  circuit  the  brushes  are  automatically 
returned  to  the  position  of  lowest  speed.  The  motor  illus- 
trated gives  8"5  H.P.  at  900  R.P.M.,  falling  to  l^'o  h.p.  at  600  R.P.M., 
and  is  built  for  110  volts,  25  cycles.  The  efficiency  between  these 
limits  remains  at  80  to  85  per  cent.,  and  the  power  factor  varies 
between  0'85  and  1.  A  large  number  of  these  motors  has  been 
supplied  to  various  Continental  firms. 

Relay-type  Crane  Panels, 

Mb.  George  Ellison,  of  Warstone  Lane,  Birmingham,  has 
supplied  a  uumber  of  relay-type  crane  panels,  which  ar«  doing 
excellent  service  on  steel  works  and  wharf  nr»Do?. 


One  of  these  panels  for  a  three-motor  direct-current  crane  is 
illustrated  in  fig.  11. 

The  general  scheme  consists  of  an  automatic  circuit-breaker 
(controlling  the  whole  of  the  supply  to  the  crane),  fitted  with 
loose  handle  feature  and  overload  and  no-voltaare  releases :  each 
motor  of  the  crane  is  provi(^ed  with  a  patent  time-limit  overload 
relay  adjustable  between  20  per  cent,  overload  and  about  100  per 
cent,  overload,  and  also  adjustable  for  the  time  of  retardation  of 


Fig.  11. — Relay  Type  d.c.  Crane  Panel. 

operation,  that  is,  having  11  different  settings  on  the  time  lag, 
giving  any  desired  retardation  between  three  seconds  and  five 
minutes. 

The  relays  are  of  the  solenoid  type,  and  open  the  main  circuit- 
breaker  when  a  motor  is  overloaded  ;  the  breaker  can  be  replaced 
without  the  delay  associated  with  fuse  renewals. 

A  hand  lamp  with  flexible  and  tumbler  switches,  are  provided 
on  the  panel,  which  conforms  with  the  Home  Office  Regulations. 

Fig.  12  shows  diagrammatically  a  panel  for  three  three-phase 
slip-ring  A.C.  motors,   equipped   with  a  main  three-pole   circuit- 


FiG.  12.— Relay  Type  a.c.  Crane  Panel. 

breaker,  controlling  the  stator  circuits  of  the  motors  and  fitted 
with  no-voltage  and  two  overload  releases  ;  one  time- limit  overload 
relay  for  each  motor,  connected  in  the  rotor  circuit ;  pilot  lamp, 
flexible.  &c. 

The  placing  of  the  overload  relays  in  the  rotor  circuit  not  only 
gives  protection  against  overloads,  but  also  against  the  failure  of 
supply  in  one  phase  only,  with  which  in  the  ordinary  way  a  motor 
continues  to  run,  with  exceedingly  heavy  induced  currents  in 
the  rotor  winding*  , 
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Seymour  Patent  Tire. 

One  of  the  most  important  questionit  in  the  manaprement  of  a 
railless  trolley  system  is  the  life  of  tires  ;  in  the  ordinary  way  a 
resilient  tire  has  a  short  life,  while  a  tire  desijjned  for  durability 
is  hard  and  unyielding.  The  two  qualities  of  resilience  and 
durability  have  been  inereniously  combined  in  the  "Super-resilient" 
band  tire  recently  introduced  by  the  St.  Hklens  Cablk  and 
Rubber  Co.,  Ltd.,  of  Warrington,  for  heavy  vehicles.  The  special 
feature  of  this  device  is  the  insertion  between  the  hard  tread 
rubber  and   the  steel  band,  of  a  layer  of   specially  pure,  soft  and 


LEGAL. 


Fio.  13 — Section  of  Seymour  Patent  Tike. 


resilient  Para  rubber,  which  absorbs  road  shocks  and  relieves  the 
tread  rubber  of  the  deleterious  efiFects  of  hard  usage.  This 
resilient  layer  can  be  seen  in  the  section  shown  in  &g.  13. 

This  tire,  we  are  informed,  retains  its  shape  under  a  load,  does 
not  break  out  at  the  sides,  does  not  overheat,  and  possesses  70  per 
cent,  greater  resilience  than  the  ordinary  type  of  tire. 

Porter  Patent  Safety  Seal. 

The  Porter  Patent  Safety  Seals,  Ltd.,  of  Belfast  Road, 
Stoke  Newinpton,  N.,  have  introduced  a  lead  peal  which  it  is 
claimed  cannot  be  tampered  with  by  the  outsider  without  detection. 
It  consists  of  a  leaden  sleeve,  a  small  flat  piece  of  lead,  pierced  by 
two  parallel  holes,  to  allow  it  to  be  slipped  over  the  ends  of  the 
seal  wire,  as  shown  in  fig.  1 4  :  the   wire  being-  threaded,  the  lead 


Fig.  14.— Lead  Sleeve  on  Wire.       Fig.  15.— Finished  Seal. 


is  crushed  into  a  zig-zag  between  the  jaws  of  a  small  sealer,  and 
impressed  with  the  name  of  the  Corporation,  kc,  as  in  fig.  lo.  The 
sealer,  which  is  only  5  in.  long  and  6  oz.  in  weight,  can  easily  be 
carried  in  the  waistcoat  pocket  ;  it  is  of  spring  steel,  nickelled  and 
well  finished,  and  is  shown  in  fig.  1(5.  The  jaws  impress  upon  the 
seal  20  letters,  five  on  each  angle,  and  when  crushed  the  lead 
assumes  a   sharp  zig-zag  form,   therefore  the  zig-zag   crush  and 


Fig.  16.— Sealer  for  Safety  Seal. 

impress  claims  to  be  the  most  efficient  seal  upon  the  market,  as  it 
cannot  possibly  be  tampered  with  unless  detected  immediately. 
The  arrangement  is  simple,  effective  and  economical.  In  addition 
to  many  electricity  works,  it  is  now  being  used  by  the  British  and 
Colonial  Post  Offices,  Civil  Service  Commissioners,  Foreign  and 
Colonial  Offices,  British  Embassies  and  Legations,  British  and 
foreign  railway  companies,  mints,  banks,  &c. 


Fire. — "We  have  received  the  following  note:— "The 
chemical  laboratory  of  the  St.  Helens  Cable  and  Rubber  Co., 
Ltd.,  was  burnt  down  on  Sunday  night,  the  7th  inst.,  but  luckily 
without  damage  to  the  rest  of  the  premises.  Careful  investigation 
proved  that  the  euffragettes  had  nothing  to  do  with  it." 


Grant  Financk  Co.,  Ltd,  r.  The  Viciobia  Fall*  a>d 
Trashvaal   Power  Co.,  Li  v. 


•-  in  reaped 
.-uin  gmnp 
the  Ec-kittein 


As  briefly  mention<>d  lft»t  wr-^k   Mr.  .To-tire  Pirkford 

9th,   delivered  hi-    - 

him  on  Noveni>jer  .  ,;_ .     

to  recover  from  the  defendantw  c^itain  moniM  m  wniniMS  of  aa 
agreement  of  April  20th,  1907,  made  b-  ••  -  •■  '  '  -  '-.nt«  mmI 
Mr.  Montague  Fullerton  Armatrnnir,  ari  tlatiag 

to  receipts  receivwl  by  the   '  '   'ita  ai  lt>  iLc  ^uppiy  ol  felMtifakl 

current  to  certain  mines  oi,  >rid. 

Mr.  Gore  Brown,  K.C  ,  .Mr.  Norman  Craig.  K.C..  M.I'.,  mod  Mr. 
McCardie  appoartd  for  the  plaintiffg,  and  Mr.  I>-?'  '^' C,  Mr. 
H.  F.  Dickens,  K.C,  and  Mr.  G.  H.  Allen  for  the  dt 

The  case  related  to  a  long  and  complicated  agrwn.' r.',  and  In- 
volved questions  as  to  the  plaintiff-*'  rightrt  to  have  commimions  on 
money    received    by    the   defendants   for   >-  eapply,    from 

various  Rmd  companies  and  mining   grouj  -.he  RubstantiAJ 

questions  were  whether  any  receipts  from  the  eronp  of  Eckstein 
were  subject  to  the  agreement,  whether  the  Eckiitein  gronp  were 
being  supplied  by  the  defendants'  works,  and  qoestiona  w«>re  alio 
raised  as  to  whether  plaintiffs  were  entitled  to  commiMlon  on 
renewals  of  contracts. 

The  defendants  said  they  had  f  aid  the  comm: 
of  certain  groups,  but  they  had  nut  pa  d  for  t.. 
as  they  said  Mr.  Armstrong  got  no  contract  from 
group,  it  being  obtained  by  a  Mr.  Harper,  who  was  paid  a  con- 
siderable sum  for  it.  They  said  the  Kind  Minfs  Power  Co.  waa 
formed  by  them  to  supply  the  erroup.  and  they  coold  not  be  re- 
garded as  the  assignees  of  the  defendants.  Mr.  F.  Eckstein  bad 
given  evidence  for  the  defendants  that  he  refused  to  consent  to  the 
Victoria  Falls  Co.  supplying  the  Eckstein  gronp  with  electrical 
power.  Lord  Winchester,  chairman  of  the  defendant  company, 
had  also  giv  en  evidence. 

Mr.  Justice  Pickfobd  said  that  in  this  case  the  plaintiffs 
claimed  to  sue  as  the  assignees  of  a  Mr.  Armstrong  to  recover 
certain  remuneration  or  commission  alleged  to  be  due  to  Mr. 
Armstrong  under  an  agreement  between  him  and  the  defendants, 
and  a  number  of  questions  arose  in  connection  with  which  varioos 
declarations  were  asked  for  by  the  plaintiffs.  It  appeared  that 
Mr.  Armstrong  was  employed  by  a  syndicate  called  the  So'ith  African 
Concessions  Syndicate,  which  promoted  the  defendant  company  to 
perform  certain  work  or  get  arrangements  by  which  the  sjndicate 
and  the  company  it  promoted  were  to  supply  electrical  power  to 
mines  and  other  undertakings  in  the  Transvaal,  entirely,  he 
understood,  on  the  Rand.  Mr.  Armstrong  succe«'ded  in  doing  a 
very  considerable  work  for  the  syndicate,  and  when  the  defendant 
company  was  promoted  there  arope  the  nece;---ity  for  arranging 
Mr.  Armstrong's  rights  of  payment.  The  agreement  of  April, 
1907,  was  ultimately  entered  into,  and  it  recited  among  other 
things  that  Mr.  Armstrong  would  be  entitled  to  receive  from  the 
company  various  sums  of  money  in  respect  to  his  services  and  that 
he  should  receive  certain  shares.  An  importrnt  provision  was  that 
for  25  years  from  January,  1907,  there  should  be  paid  to  Mr. 
Armstrong  or  his  assignees  sums  equal  to  2i  per  cent,  on  the  groM 
receipts  obtained  by  the  ccuipany  for  the  supply  of  electrical  power 
to  certain  corporations  and  companies  and  undertakings,  and  there 
was  a  question  raised  in  the  case  as  to  whether  the  mines  forming 
the  Eckstein  group  came  under  the  agreement.  At  the  time 
the  agreement  was  made,  his  Lordship  thought  toth  the 
defendants  and  Mr.  Armstrong  were  of  opinion  that — 
whether  there  was  a  signed  ccr*ract  or  not — they  had"  in 
fact  obtained  the  opportunity  of  supplying  the  Eckstein 
group  with  electrical  power.  By  the  11th  Clause  it  was 
provided  that  for  25  years  from  January,  1907.  Mr.  Arm^trong 
should  have  a  sum  fqual  to  IJ  per  cent,  on  receipts  obtained  by 
the  company  for  the  electrical  supply  to  a  number  of  Corporations, 
and  the  list  included  the  municipality  of  Johannesburg  and 
Johannesburg  Consolidated  Investment  Co.,  Ltd.,  ard  the  gronp 
belonging  to  or  controlled  by  them.  The  case  for  the  plaintiffs 
was  that  the  defendant  companv  by  itself  or  by  its  astigneea  had 
supplied  electrical  power  to  the  Eckstein  group,  ant!  the  defendants 
replied  that  it  was  not  supplied  either  by  themselvts  or  their 
assignees,  and,  therefore,  it  did  not  come  within  the  clauses  of  the 
agreement.  The  defendants  said  that  neither  they  nor  any  of 
their  assignees  had  the  right  of  the  supply,  nor  had  they  received 
the  gross  receipts  in  respect  to  such  supply.  In  respec>.  to  the 
Rand  Mines  Power  Cip.,  the  defendants  held  the  shares,  and  it  was 
said  that  they  could  do  what  they  liked  with  it,  and  that  their 
supply  to  the  Eckstein  Group  was  a  supply  by  the  defendants  or 
their  assignees.  On  this  point  he  saw  no  reason  for  not  accepting 
the  evidence  of  Lord  Winchester,  chairman  of  the  defendant  com- 
pany, and  of  Mr.  Eckstein,  that  Lord  Winchester  did  bona  fide  try 
to  get  his  company  accepted  as  the  supplying  company,  in  which 
event  they  would  have  paid  the  comraii-sion,  and  he  had  no  doubt 
that  Mr.  Eckstein  declined  lo  consent  to  the  defendant  company 
supplying  the  power.  It  seemed  to  his  Lordship  that  he  was  bound 
to  say  that  this  was  not  a  supply  by  the  defendants,  although  they 
did  hold  the  whole  of  the  capital  of  the  supplying  comjuuiy,  and 
he  was  also  bound  to  hold  that  it  whs  not  a  supply 
under  the  circumstances  by  that  company  as  the  agents  of  the 
def  enchants.  Therefore,  it  could  not  be  held  to  be 
a  supply  by  assignees  of  the  defendants.  It  had  bet  n  argued  that 
they  were  assignees  of  the  defendants,  because  i  hey  w  ete  i  he  assignees 
of  buildings  built  by  the  defendants  in  which  the  power  was 
generated,  but  it  did  not  seem  to  hia  Lordship  thst  there  was  ever 
a  oontrsot  by  which  the  defendants  had  the  right  to  supply,  or  tho 
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right  to  receive  the  pross  receipts  of  the  supply  of,  electrical 
power  to  the  Rand  Mines.  Therefore,  on  that  chief  point  in  the 
Ci«se  the  defendants  were  rigfht  and  must  have  judgement.  In 
reg:ard  to  Clau?e  12,  that  related  to  all  contracts  existing  in  1907, 
relative  to  certain  bodies,  he  thought  the  contention  of  the 
plaintiffs  also  failed,  but  under  Clause  11  that  provided  for  a 
percentage  payment  on  gross  proceeds  received  by  defendants  or 
their  assignees  obtained  by  supplying  certain  specified  corporations, 
including  the  Johannesburg  Investment  Co.,  for  a  period  of  25 
years,  he  thought  the  plaintiffs  succeeded,  and  were  entitled  to  a 
declaration  accordingly.  In  regard  to  the  contention  of  the 
plaintiffs  that  where  there  was  a  contract  with  any  one  mine  com- 
prised in  a  group,  they  were  entitled  for  25  years  to  the  commission 
on  the  receipts  for  supplying  all  the  group,  or  that  if  they  got 
one  company  they  got  the  whole,  he  did  not  thii.k  the  contract 
supported  this,  as  each  group  was  not  spoken  of  as  a  company  or 
undertaking.  It  might  have  been  intended  as  the  plaintiffs 
had  submitted,  but  he  could  only  say  that  it  did  not  seem  to  him 
that  the  contract  said  so,  and  he  had  to  go  by  the  contract,  and  on 
that  feature  of  the  matter  he  upheld  the  case  for  the  defendants. 
Therefore,  on  the  whole  of  the  ca'^e  his  decision  was  for  the 
defendants  except  as  to  the  commission  upon  the  continuous  or  dis- 
continuous supply  under  Clause  11.  This  meant  he  presumed 
that  the  defendants  substantially  succeeded  in  the  action. 

Mr.  Norman  Craig,  K.C,  said  he  took  it  his  Lordship  would 
make  declarations  putting  his  judgment  into  effect. 

Mr.  Justice  Pickford  said  counsel  cruld  draw  up  the  declara- 
tions accordingly.  The  effect  of  his  judgment  was  that  defendan's 
had  succeeded  on  all  points  except  one,  as  to  which  the  plaintiffs 
had  succeeded. 

His  LoKDSHiP  said  that  as  to  the  costs,  the  ordinary  course 
would  be  for  the  parties  to  have  these  on  the  if  sues  in  which  they 
had  succeeded,  and  he  thought  there  had  better  be  a  set-off  on 
these  lines. 

Mr.  Norman  Craig  said  the  parties  to  the  action  were  both 
substantial,  and  it  might  be  desired  to  take  the  opinion  of  the 
Court  of  Appeal,  and  he  therefore  asked  for  a  stay. 

Mb.  Justice  Pickford  :  Yes ;  give  notice  in  11  days. 


The   Sunderland   District  Electric  Tramways  r.  The 

Newcastle-upon-Tyne  Electric  Supply  Co.  and  the 

County  op  Durham  Electric  Power  Supply  Co. 

In  the  Chancery  Division,  on  December  10th,  Mr.  Justice  Sargant 
had  before  him  this  action,  by  which  the  plaintiffs  sought  to 
establish  their  right  of  having  from  defendants  a  supply  of  electrical 
energy  for  the  working  of  their  tramway  upon  the  terms  of  an 
agreement  of  January,  1905. 

Mr.  Mark  Romer,  K.C,  and  Mr.  Percy  Wheeler  appeared  for  the 
plaintiffs,  and  Mr.  Martell',  K.C,  and  Mr.  Gibson  for  the 
defendants. 

In  opening  the  case,  Mr.  Romer  said  that  the  plaintiffs,  by  their 
statement  of  claim,  asked  for  a  declaration  that  they  were  entitled 
to  a  continuance  of  a  supply  of  electrical  energy  on  the  terms  of  an 
agreement  of  January  30tb,  1905,  and  for  an  injunction  to  restrain 
the  defendants  from  cutting  off  or  discontinuing  the  supply  of 
energy  during  the  term  of  the  agreement  The  plaintiffs  further 
asked  for  a  declaration  that  they  were  entitled  to  a  right  of  set-off, 
but  he  did  not  think  that  any  question  would  arise  between  the 
parties  as  to  that,  for  if  the  plaintiffs  were  right  in  their  contention 
on  the  first  point,  he  did  not  think  that  there  would  be  a  conten- 
tion that  they  were  not  entitled  to  an  adjustment  of  the  account 
by  way  of  set- off.  The  point  between  the  parties  was  as  to 
whether  the  agreement  referred  to  was,  under  the  circumstances, 
binding  on  the  defendants,  the  Newcastle-on-Tyne  Electric  Supply 
Co.,  as  being  an  agreement  that  was  entered  into,  as  it  was  entered 
into  not  by  them,  but  by  a  company  called  the  Durham  Collieries 
Electric  Power  Co.  It  was  an  agreement  by  the  Durham  Collieries 
Co.  to  supply  the  plaintiff  company  with  the  electrical  energy 
necessary  to  run  their  cars.  The  Durham  Collieries  Power  Co. 
went  into  liquidation,  and  a  Receiver  was  appointed  in  an  action 
brought  by  a  debenture- holder  to  enforce  the  debenture  security. 
All  the  assets,  with  practically  all  the  assets  and  undertaking  of  that 
company,  were  sold  to  the  defendants,  the  Newcastle-upon-Tyne 
Electric  Supply  Co.,  but  they  said  that  they  were  not  bound  to  carry 
out  the  agreement  in  question.  If  it  turned  out  that  they  were 
right  in  that  contention,  counsel  did  not  think  that  they  would  be 
unwilling  to  supply  the  plaintiff  company  with  energy,  but  the 
price  the  plaintiff  would  have  to  pay  would,  no  doubt,  be  consider- 
ably larger  than  the  price  agreed  upon  when  the  Durham  Col- 
lieries agreed  to  give  the  supply. 

His  Lordship  asked  how  the  County  of  Durham  Electric 
Power  Supply  Co.  came  into  it. 

Mr.  Romer  said  they  were  the  se^^ond  defendants  and  a  power 
company.  They  were  authorised  by  the  first  defendants  to  supply 
electricity  in  bulk  throughout  a  very  large  district,  including  the 
district  in  which  these  tramways  were  run.  They  had  been  made 
defendants  becaufe  it  was  by  them  that  this  threat  to  cut  off  the 
electricity  was  made.  He  supposed  that  the  Newcastle  Co. 
had  made  some  arrangement  to  take  a  supply  from  them.  The 
history  of  the  matter  went  back  to  1900.  It  began  with  a 
provisional  order  made  by  the  Board  of  Trade  in  1900  author- 
ising the  construction  of  the  tramway  in  question.  It-,  was 
known  as  the  Houghtor-lc-Spring  District  Tramways  Order, 
and  it  authorised  the  promoters  to  construct  and  maintain  a 
tramway,  and  provided  for  the  use  of  electric  power  for  the 
purpose  of  running  the  tramway.  In  1903  the  plaintiff  com- 
pany was  incorporated  for  the  purpose  of  acquiring  from 
the    promoters    the    tramway     undertftking.      Tn     1904     a     pro- 


visional order  was  obtained  called  the  Houghton-le-Spring 
and  District  Electric  Lighting  Order,  and  that  order  was 
obtained  for  the  benefit  of  the  plaintiff  company,  though  they  were  " 
not  mentioned  in  the  provisional  order  as  the  promoters.  It  was 
an  order  authorising  the  promoters  to  supply  electricity  within 
the  district  mentioned  in  the  or3er,  which  was  substantially  the 
district  suppli">d  by  the  tramways.  There  was  in  the  order  an 
express  provision  that  the  promoters  should  within  a  certain  period 
assign  the  benefit  of  the 'order  to  the  plaintiff  company.  The 
tramway  company  were  not  prepared  to  take  the  trouble  of  supply- 
ing the  electrical  energy  for  either  of  the  purposes,  and  it  was 
contemplated  by  them  that  the  energy  should  be  generated  by 
another  company,  and  accordingly  the  Durham  Collieries  Electric 
Power  Co.  was  incorporated.  Shortly  before,  or  shortly  after,  the 
incorporation  of  the  company,  the  agreement  now  in  ques- 
tion was  entered  into.  At  the  time  of  the  agree- 
ment the  Sunderland  Tramways  Co.,  Ltd.,  had  not  obtained 
an  actual  assignment  from  the  promoters  of  the  electric  lighting 
order,  but  it  was  contemplated  that  the  statutory  powers  would  be, 
and  as  a  matter  of  fact  they  were  assigned  shortly  afterwards. 
The  plaintiffs  now  having  these  undertakings  entered  into  the 
agreement  with  the  Durham  Collieries  Power  Supply  Co.,  and  it 
was  an  agreement  for  a  supply  of  electricity  for  10  years.  The  rate 
at  which  the  electricity  was  to  be  supplied  was  for  the  first  five  years 
■75d.  per  unit,  and  for  the  remaining  five  years  ■65d.  per  unit. 
This  agreement  was,  •  no  doubt,  a  very  beneficial  one  for  the 
plaintiffs,  but  it  was  intended  that  it  should  be  so,  for  it 
had  not  provided  for  any  payment  to  the  S'mderland  Co.  for  the 
transfer  of  the  who'e  of  their  powers  under  their  electric  lighting 
order.  There  was  provision  for  the  payment  of  a  royalty  of 
£1,000  in  respect  of  the  electricity  supplied  from  the  Durham 
Co.'s  generating  station,  and  for  special  payments  for  electricity 
taken  for  special  purposes. 

At  this  stage,  Mr.  Romer  announced  that  the  parties,  who  had 
been  negotiating,  had  come  to  terms.  After  an  adjournment  to 
enable  the  terms  to  be  put  in  writing,  counsel  said  that  the  terms 
were  such  that  it  would  be  unadvisable  to  mention  them,  but  they 
had  been  put  in  writing  and  had  been  signed.  They,  therefore, 
asked  his  Lordship  to  make  an  order  staying  all  proceedings  upon 
the  terms  that  had  been  signed. 

His  Lordship  asked  whether  they  would  be  scheduled  to  the 
order. 

Mr.  Romer  said  no,  but  they  would  be  identified.  There  would 
be  also  an  order  for  the  taxation  of  costs,  as  part  of  the  terms  was 
that  the  plaintiffs  were  to  pay  certain  costs  of  the  defendants. 

His  Lordship  said  then  the  order  would  be  to  stay  all  pro- 
ceedings in  the  action  except  for  the  purpose  of  carrying*  out  the 
terms  agreed,  and  for  taxation  of  such  costs  as  were  payable  under 
the  agreement  by  the  plaintiffs  to  the  defendants. 


Tramcar  Accident  Claims. 

The  record  was  closed  and  issues  ordered  in  the  Court  of  Session 
in  an  action  by  a  Fife  woman  against  the  Dunfermline  and  District 
Tramways  Co.  for  £200  damages  in  respect  of  injuries  sustained  last 
September.  Plaintiff  stated  that  when  she  started  to  cross  the  line 
a  car  was  stationary,  and  that  it  was  started  suddenly  and  without 
warning  before  she  got  across,  and  she  was  knocked  down. 
Defenders  deny  fault,  stating  that  pursuer  dashed  across  in  front 
of  the  car  before  the  driver  could  pull  up. 

At  the  Oldham  County  Court,  on  Decem'^er  11th,  Elizibeth 
Ogden,  wife  of  James  Ogden,  carter,  Middle^on  Road  West, 
Chadderton,  claimed  £50  damages  against  the  Middleton  Electric 
Traction  Co.,  Ltd.,  for  injuries  alleged  to  have  been  sustained 
through  the  negligence  of  the  company's  servants.  The  plaintiff's 
case  was  undertaken  by  the  Carters'  Union,  of  which  her  husband 
is  a  member,  and  an  objection  on  the  ground  that  plaii  tiff  herself 
was  not  a  member  of  the  Union  was  upheld  by  Judge  Spencer 
Hogg,  who  non-suited  the  plaintiff. 


Edwards  v.  Brixham  Gas  Co. 

iContinved  from  page  951.) 

The  Plaintiff,  giving  evidence  in  support  of  his  case,  said  that 
directly  the  defendants'  electrical  works  were  started,  the  tenants 
of  his  cottages  were  continuously  complaining  of  the  vibration. 
In  cross-examination,  he  denied  that  he  had  refused  to  let  his 
cottages,  and  told  applicants  that  they  were  in  the  hands  of  the 
Gas  Co. 

After  other  evidence  as  to  the  effect  of  the  vibration,  Mr. 
Hawes,  electrical  engineer,  spoke  regarding  the  engines  used  by 
the  defendants.  They  were,  he  sai-l,  of  the  horizontal  type,  and 
not  suitable  for  the  position.  There  were  others  that  would 
work  with  less  vibration. 

Cross-examined  :  There  was  nothing  wrong,  in  his  opinion,  with 
the  horizontal  type  of  engine,  and  they  could  be  worked  without 
vibration.  He  did  not  ask  whether  he  might  go  into  the  generating 
station  while  the  engines  were  working,  because  he  thoueht  it  was 
unnecessary.  He  could  not  say,  as  a  matter  of  fact,  whether  there 
was  vibration  in  the  engine  house,  aa  he  was  not  there  while  the 
engines  were  working.  He  did  not  suggest  that  there  wer«  any 
free  horizontal  forces  in  the  engine  at  Brixham,  and  he  should  say 
that  it  had  been  very  carefully  balanced.  The  revolutions  of  the 
engine  were  200  a  minute,  and  he  should  explain  the  reason  why 
some  of  the  witnesses  who  had  counted  the  vibrations  put  them 
down  at  180  a  minute,  by  the  fact  that  some  of  the  vibrations 
became  absorbed. 
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Mu.  R.  Worth,  civil  engineer,  of  Plymouth,  jfave  evidence  em  to 
tlie  tests  he  had  made  on  the  plaintiff's  premieefl  for  vibration.  It 
produced,  he  said,  sufficient  oscillation  on  a  vcfsel  of  water  to 
cauee  a  wave  of  a  quarter  of  an  inch  on  the  surface.  The  viV>ra- 
tion  was  such  that  he  would  not  have  cared  to  live  on  the  pro- 
perty. 

Mb.  Matthews,  consulting?  enjfineer,  of  Paif;nton,  jjave  similar 
evidence  and  said,  in  cross-examination,  that  the  plaintiff's  repre- 
sentative offered  to  stop  the  enprines  four  times,  but  that  no  one  on 
the  plaintiff  premises  would  be  able  to  say  when  they  were 
stopped.  He  did  not  take  the  bet  as  it  would  have  been  sheer 
robbery. 

Evidence  was  given  as  to  the  cracks  found  in  the  plaintiff's 
property,  by  architects  and  others  who,  in  cross-examination, 
admitted  that  the  soil   was  such  as  to  be  liable  to  subsidence. 

Evidence  was  {^iven  by  architects  and  house  aprents  to  the  effect 
that  vibration  on  the  property  was  clearly  perceptible  while  the 
defendants'  engines  were  running,  and  there  was  no  indication  of 
vibration  when  they  were  not.  The  traffic  in  the  street,  even  a 
traction  engine  passing,  caused  no  perceptible  vibration  in  the  Fore 
Street  house. 

On  Friday,    December  12th,  opening   the   case   for  the  defence, 
Mb.  McCall  sa'd  that  his  subm  ssion  would  be  that  plaintiff  had 
not  proved  that  either  he  or  anyone  residing  on  this  property  h  d 
suffered   in  health  to   the  smallest   degrfe  through   this    alleged 
nu  sance.       The    serious    question,    however,    was   the     position 
of  the  defendant  company.     The  defendants    had   an  obligation 
under  the  statute  to   provide  electric   current  for  the  village  of 
Brixham.     The  discharge  of  that  statutory  obl'gation  necessitated 
the  employment  of  an  engine,  ajid  you   could  not   get  an  engine 
without   you    got   noir^e   and    vibration.       What,    then,    was    the 
defendants'  duty  in  order  to  discharge  their  statutory  obligations  ? 
It  could  not  be  put  higher  than   this — there  being   an  obligation 
upon  them  to  supply   an  engine,  they   were  bound  to  provide    an 
engine  in  accordance  with  reasonable  engine^^ring  skill  and  with 
reasonabl*^  engineering  appliances.     Admittedly,  they  had  put  in  an 
engine  which  for  vibrati'nlessness  and  noiselessness  was  an  engine 
of  the  very  best  type  that  engineering  skill  had  yet  been  able  to 
produce.     The  plaintiff's  cas-e,  therefore,  came  down  to  this — that 
no  artifi'^ial  intercepting  cushion  had  been  put  betwten  the  concrete 
on    which   the  engine   res  ed  and  the  pi  dntiff's   premises.       The 
evidence    which      he    should     call     would     show     that,    having 
regard    to    the    nature   of    the    soil,    there  was    no  neoefsity  for 
such  a  cushion.    Where  tHere  was  silt,  or  a  porous  clay,  asth^-re  was 
h°iTe,  there  was  no  necess-ity  for  an  intercepting  cushion  at  all,  the 
soil  itself  provided  the  cushion.     The  burden  of  proof  was  on  the 
plaintiff  to  s-how  that  the  amount  of  vibration  was  excessive,  and 
beyond  what  was  necessary  for  the  carrying  out  of  the  defendant's 
statutory  obligations.     That,  counsel  submitted,  he  had  failed  to  do. 
For  the  defence,  Mb.   Walteb  Bridges,  consulting  electrical 
engineer,  was  called.   The  inotallation  of  this  electrical  plant,  he 
said,  was  carried  under  out  under  his  directions.     The  very  best 
type  engines  were  used,  and  on  his  advice  200  tons -of    concrete 
was  used  for  the  bed.     That,  in  conjunction  with  the  soil  in  which 
it  was  set,  would  effectually  prevent  any  serious  vibration.     He 
had   been  on    the  plaintiff's  property,    and   found   the   vibration 
hardly  perceptible.     At   the  meeting  of   experts  he   had   offered 
to  bet  the  plaintiff's  representatives  that  they  could  not  tell  when 
he  stopped  or  started  the  engines,  but  they  declined  the  bet.     He 
found  vibration  in  two  of  the  cottages,  but  they  were  in  a  dilapidated 
condition. 

Other  evidence  was  given  in  support  of  the  defendants'  case  as  to 
the  nature  of  the  soil  and  the  condition  of  the  plaintiff's  buildings. 
On  Wednesday   his  Lordship,  without  calling  upon   plaintiffs 
counsel  to  reply,  granted  the  injunction. 

{To  be  continued.') 
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Electric  Lamp  Litigation. 

Mb.  Justice  Bankes,  sitting  without  a  jury,  in  the  King's  Bench 
Division  on  Tuesday,  December  16th,  concluded  the  hearing  of  an 
action  brought  by  the  Wolfram  Lampen  Aktien  Gesellschaft,  a 
German  company,  who  are  manufacturers  of  electric  lamps  with 
metal  filaments,  at  Augsburg,  against  Mr.  William  J.  Johns,  Mr. 
Corbin  Harris  and  Mr.  Carl  Werth,  claiming  to  recover  a  sum  of 
about  £571,  in  respect  to  electric  lamps  supplied  to  the  defendants 
between  June  30th  and  December,  1912.  The  defendants  denied 
liability. 

For  the  plaintiffs,  Mr.  Colam,  K.C.,  and  Mr.  MaoNaughten 
appeared  ;  and  Mr.  Pollock,  K.C.,  M.P.,  and  Mr.  Compton  Smith 
represented  the  two  defendants,  Johns  and  Harris  ;  while  Mr. 
Werth  appeared  in  person. 

Mr.  Colam,  in  opening  the  plaintiffs'  case,  said  the  defendants 
had  carried  on  business  together,  and  the  plaintiffs  were  suing 
them  for  lamps  supplied  to  their  order. 

A  number  of  defences  had  been  set  up,  one  of  which  was  that  a 
limited  company,  called  the  Oro  Light  and  General  Supply  Co., 
Ltd..  who  had  offices  in  London,  were  the  persons  who  ought  to 
pay,  while  counsel  understood  that  Mr.  Werth  had  stated  that  as 
he  was  only  a  guarantor,  he  could  only  be  held  liable  if  the 
limited  company  were  unable  to  pay.  The  defendants,  counsel  said, 
had  carried  on  business  under  the  name  of  the  Oro  Light  Co.,  and 
the  word  Ltd,  was  added  to  the  title  eventually.  It  was  also  said 
by  the  defendants  that  they  were  agents  of  the  Oro  Light  Co.,  and 
further  that  on  October  4th,  1911,  there  was  an  oral  representation 
made  by  a  representative  of  the  plaintiff  firm,  named  Mr. 
Henrich  Zameczink  (who  was  now  deceased)  that  the  lamps  the 


plaintiffs  were  nelliog  did  not  '4  %nj  infrioranflBt  of  Um 

patenti)  for  electric  lampii  held    -^  "-^'n  Lamp  Co. 

It  wan  the  latter  defence  that  r>  1  the  tobaUnti*!  body 

of  thecase.  The  cont^ntio  '  '  leiexiaaotB  ws«  tb«t  the  rrpr»- 
sentation  that  wan  made  &  i  to  *  waxrantj  or  •  cowlitioii. 

but  he  (Mr  CoUm)  would  hIiow  that  thia  ooold  not  be  nwtaiiMd 
here,  and  he  would  kIm  ahow  that  even  if  tb«  rlaw  were  taken  tkat 
there  was  the  implied  warranty,  there  wee  oo  iofrinr^nient  of 
patent  righte.  He  would  alito  ahow  tbat  tb"  ''-'-'-ianti  vere 
relying  on  a  reprettentation  that  wan  ma^  in  •  n  with  tba 

negotiation  of  a  contract  tbat  waa  nerrr  in  laui  eiit«red  into. 
Counsel  al-o  naid  tbat  there  waa  a  tnirgeation  of  the  repetition  of  tbe 
representation  on  a  date  that  waa  only  a  few  daya  before  tbe  end 
of  the  contract.  The  con^rar:t  with  tbe  defeodanta  waa  dated 
February  20th,  1912,  and  plaintiff*'  ca^e  waa  tbat  it  waa  a  clear 
contract  of  sale  to  the  defendanta  pen  wily,  and  aa  tbe  laapa  bad 
been  supplied  and  delivery  had  been  taken,  they  were  entitled  to 
recover  payme.it.  In  regard  to  the  repreMmtation  amoantinir  to  a 
warranty  an  had  been  pleaded,  the  defendanta  had  auffgoted 
that  the  breach  of  warranty  could  go  in  extinction  or  redaction  of 
the  price,  but  plaintiffs  would  say  tbat  the  contract  waa  with  tbe 
defendants  personally,  and  there  waa  no  warranty  tbat  formed 
part  of  the  contract.  As  to  the  Bu^geation  of  the  warranty,  the 
Courts  had  held  that  the  O^ram  Co.  were  only  entitled  to  a 
particular  chemical  method,  and  the  plaintiff'*  were  ready  to 
prove — although  this  did  not  arice  in  thia  action— that  their 
method  was  different  and  did  not  constitute  any  infringement  of 
Osram  patent  ri/hts. 

Mb.  Compton  Smith  said  hia  clients  woold  admit  tbat  they 
signed  the  cnntract  in  such  a  way  as  to  b?  personally  liable  under 
it,  and  Mr.  Werth,  in  reply  to  Mr.  Justice  Bankes,  said  t^at  if  tbe 
goods  were  proved  to  have  been  delivered  under  the  agreement,  be 
considered  he  could  be  held  responsible. 

Mb.  Colam  went  on  to  pay  that  the  defendants  bad  aold  a 
portion  of  the  lamp^  to  third  persons.  He  added  that  he  took  it 
the  only  q-iestion  that  really  remained  in  the  caae  wa*  whe'her 
there  was  the  representation  alleged,  amounting  to  a  warranty  set 
up  by  the  def'  ndants  that  <  ouH  be  said  to  apply  to  thia  contract, 
and  the  onu->  wa-<  on  the  defendants  to  eotHbli-h  thia 

Mb  Pollock.  KG ,  subs-qnently  argued  the  eve  for  tbe 
defendants,  pointing  out  that  Mr.  Johns  was  aaenred  tbat  tbe 
lamps  of  the  plaintiffs  repres-entt-d  no  irifrirgeme-  t  •  f  Engliah  or 
Canadian  patents  hefce  the  airreement  was  entered  in'o 

Mr.  Johns  gave  evidence  that  he  had  krown  Mr  Harris  for 
many  years,  and  it  was  through  him  that  he  met  Mr.  Werth.  They 
agreed  to  go  together  into  the  businesi  of  selling  the  metal 
filament  lamp.  'Witness  spoke  to  the  interview  with  Mr. 
Zamerz'nk,  the  plaintiffs'  representative,  that  took  plac*»  »n  London 
at  the  offices  of  the  Oro  Light  Co.,  and  said  that  Mr  Zameczink 
stated  that  he  could  supply  the  (defendants  with  lamps  that  wotild 
not  represent  any  infringement  of  patent  rights.  Upon  this 
assurance  they  began  business,  and  received  lampe  frrm  tbe 
plaintiff?,  and  then  the  present  contract  was  entered  into.  Witneaa 
said  that  when  in  Germany  he  also  received  an  assurance  from  a 
director  of  the  plaintiff  company  that  there  was  no  infringement 
of  patent  rights. 

Cross-examined  by  Mb.  Colam,  witness  admitted  that  no  piu'- 
ticular  patent  was  discussed.  Witness  said  the  Osram  Co.  brought 
an  action  against  them  for  an  injunction. 

Mb.  Colam  said  that  when  the  Osram  Co.  began  proceeding* 
against  the  defendants,  the  plaintiffs  wrote  to  say  that  they  had 
never  undertaken  any  obligation  in  England  as  to  Osram  patent 
rights. 

Mb.  Colam  (to  Witness)  :  Did  you  attach  importance  to  tbe 
subject  of  this  guarantee  .'—Yes. 

Then  why  was  it  not  pnt  into  the  contract  .' 
Witness  replied  that  they  relied    n  the  assurances  vertwlly  given 
to  them. 

Mb.  Johns,  in  re-examination,  said  that  some  of  the  people  to 
whom  they  had  sold  lamps  had  refused  to  pay. 

Mb.  Cobbin  Habbis  also  gave  evidence  as  to  the  assurance  bein? 
given  by  the  plaintiffs  that  their  lampe  constituted  no  infringement, 
and  he  said  that  plaintiffs  declined  to  put  any  warranty  into  writ- 
ing. An  action  was  brought  against  the  Oro  Light  Co.  by  the 
Osram  Co.,  and  he  was  the  liquidator  of  the  Oro  Co.  The  0*ram 
Co.  got  an  interim  injunction,  and  they  (defendints)  were  ordered 
to  destroy  certain  lamps.  The  Oro  Light  Co.  were  not  in  a  position 
to  defend  the  action  bronght  aeainst  them. 

After  hearing  Mr.  Werth,  Mr.  Justice  Bankee  delivered  judg- 
ment. He  said  that,  in  his  op  nion,  there  was  no  guarantee  or 
warranty  given  that  formed  part  of  the  contract  with  the 
defendants— what  the  plaintiffs  did  was  to  express  their  honest 
opinion  that  the  lamps  would  not  infringe  patent  rights.  There- 
fore he  gave  judgment  for  the  plaintiff  company  for  the  amount 
claimed,  with  costs. 


Electrical    M'eldiDjf.— A    Xorwegian     mail    steamer 

recently  ran  aground,  and  was  afterwards  taken  into  the  dockyard 
at  Troudhjem,  where  it  was  found  that  the  stem-post  had  been 
broken.  In  the  ordinary  way  the  damaged  part  would  have  had  to 
be  replaced  entirely  by  a  new  one,  but  it  was  decided  to  adopt  elec- 
trical welding  to  repair  the  damage.  The  work  was  taken  in  hand 
at  once,  and  after  about  i-i  hours'  stay  in  the  dock,  the  ship  waa 
able  to  leave.  If  electric  welding  had  not  been  employed,  it  would 
have  taken  at  least  a  fortnight  or  three  weeks  to  put  the  ship  in 
order. 
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BUSINESS   NOTES. 


Battleship    Li^htinjr. — We    learn   from  the   Edison 

AND  Swan  Co.  that  two  battleships — one  a  Turkish  boat  belonging: 
to  the  Imperial  Ottoman  Government,  and  the  other  H.MS. 
Emperor  of  India,  belong:ing'  to  the  British  Admiralty — will  be 
lighted  throuerhout  with  Royal  Ediswan  electric  lamps.  Nearly 
12,000  lamps  will  be  supplied. 

Lists  of  Consumers. — Referring  to  our  recent  article  on 
lists  of  consumers,  J[r.  R.  B  Beattie,  of  lA.  St.  James'  Street, 
Burnley,  states  that  he  has  a  complete  list  of  all  consumers  in 
Accrinpton,  Burnley,  Colne  and  Nelson,  which  he  is  willingr  to 
place  at  the  disposal  of  manufacturers  who  are  prepared  to 
co-operate  with  him  in  advertising  their  wares. 

Cheap  4nierican  Electric  Vehicles. — A  company  has 

been  formed  in  Detroit,  U.S.A.,  to  manufacture  a  popular-priced 
type  of  electric  motor-car.  It  is  stated  that  the  vehicle  will  be 
put  on  the  market  complete  at  £150. 

The  Pirelli  Works  at  South smpton.— From  the  accom- 
panying: picture  our  readers  will  be  able  to  see  what  progress  is 
being-  made  with  the  erection  of  the  Pirelli  new  works  at  South- 
ampton on  the  western  shore  nearly  opposite  the  London  and  South- 
western Station.  We  understand  that  Southampton  was  selected 
as  a  site  on  account  of  the  shipping  facilities  it  affords,  and  it  is 
also  directly  connected  by  railway  with  all  the  principal  industrial 
centres  of  the  United  Kingdom.  The  road  frontage  of  the  site  is 
over  400  yards,  and,  when  completed,  the  works  will  consist  of 
32  bays  similar  to  those  shown  on  the  photograph,  which  was  taken 


New  Zealand. — A  decision  has  recently  been  given 
by  the  New  Ztealand  Customs  authorities  that  '"lightning  pro- 
tectors, switchboards,  wall  terminal  blocks,  micro  -  telephone 
and  telegraph  head  receivers  and  breast  transmitters "  are  all 
to  b3  classified  as  "electric  appliances,"  under  No.  176  of  .the 
tariff,  the  duty  being  ;50  per  cent,  on  foreign  manufactures,  and 
20  per  cent,  ad  valorem  on  British  goods. 

Electric  Furnaces  in  France. — A  new  company  has 

lately  been  formed  at  Levallois,  Paris  (.S3,  Rue  Chaptal),  with  a 
capital  of  £7,000,  and  the  title  La  Soci6t6deMetallurgieElectrique, 
to  acquire  from  M.  Massip,  and  work,  certain  patents  relating  to 
electric  steel  furnaces. 

Water  Turbines. — Messrs.   Boving  &  Co.,  Ltd.,  of 

London,  have  lately  booked  the  following  contracts  for  hydro- 
electric plant  : — 

Twj  450  H  p.  impulse  wheels  and  governors  with  the  electric  generators  ; 
Head  Works;  1,500  m.  of  riveted  and  weldei  pipes;  for  the  Dorada  Railway 
(Ropeway  Extension),  Ltd.,  Columbia. 

One  B5-H  p.  turbiue  for  the  town  of  Waverley,  New  Zealand. 

One  tarbine  of  35P  h.f.  for  the  Breseis  Tin  Itliaing  Co,,  Tasmania  (repeat 
order). 

One  turbine  of  250  h.p.  for  Boving  &  Co.,  Japan. 

One  tarbine  of  250  h.p.  against  a  head  of  156  ft,,  for  Messrs.  Bagnall  and 
Eilles,  Yokohama. 

They  have  also  received  orders  for  "Victoria"  turbo  primps  from 
firms  in  Holland,  Egypt,  India  and  New  Zealand,  and  from  the 
Harton  Coal  Co.,  Pearson  &  Son,  and  Easton,  Gibb  &  Co.,  of  Rosyth. 

Patent  Application. — Application  for  amendment  of 

Patent  No.  4,677,  of  1906,  for  "Improvements  in  or  relatin?  to 
electric  arc  lamps,"  has  been  made  by  M.  Andre  Blondel,  of  Paris 
An  announcement  will  be  found  among  our  advertisements  to-day 

\ 


PiRELLi's  Works  at  Southampton. 


on  November  20th  last.  At  present  it  has  been  decided  to  erect 
one  storey  over  part  of  the  ground  floor,  but  the  foundations  have 
been  built  sufficiently  strong  to  permit  of  three  or  four  fetoreys 
beiiig  added,  and  these  will  be  built  as  required.  A  pier  is  being 
erected  and  will  be  fitted  with  an  electric  crane  of  sufficient  capac- 
ity to  handle  with  ease  the  various  goods  that  will  be  required 
for  the  different  manufactures,  and  it  will  be  connected  with  the 
various  stores  by  railway  tracks  over  half-a-mile  in  length.  The 
machinery  used  throughout  the  work  will,  of  course,  be  of  the  latest 
type,  electrically  driven,  and  will  include  an  electric  travelling 
crane  and  all  modern  factory  labour-saving  devices,  &c. 

Swiss  Enterprise   in   South    America.— The     A.G. 

Columbus  fiir  Eiektrische  Unternehmungen,  which  was  formed  at 
Zurich  some  time  ago  as  an  investment  company,  particularly  for 
South  America,  is  reported  to  have  acquired  the  plant  of  the 
electricity  company  of  the  province  of  Buenos  Ayres  at  Bergamino, 
and  the  larger  portion  of  the  share  capital  of  the  Electric  Light 
and  Motive  Power  Co.,  of  Bergamino.  It  is  now  proposed  to 
amalgamate  the  two  companies. 

German  Lamp  Faciory  in  Spain.— It  is  stated  that 

negotiations  are  proceeding  with  a  view  to  the  erection  of  a  German 
factory  for  wire  lamps  in  Spain.  Those  interested  in  the  scheme 
are  the  Incandescent  Gas  Light  (Auer)  Co.,  the  A.E  6.  and  the 
Siemens-Schuckert  Works,  all  three  of  which  work  the  patents  of 
the  United  States  General  Electric  Co.  for  wire  lamps  in  Germany. 


Electric  Iron    Campaig:n. — The  General  Electric 

Co.,  Ltd.,  yesterday  opened  an  advertising  campaign  in  connection 
with  the  "Magnet"  electric  iron,  by  offering,  through  the  pages 
of  the  Daily  Mirror,  one  of  these  irons,  complete  with  connector, 
flexible  cord,  and  adaptor,  for  15  days'  free  trial,  and  with  a  three 
years'  guarantee.  It  is  expected  that,  being  timed  a  week  before 
Christmas,  the  campaign  will  lead  large  numbers  of  readers  to 
purchase  such  irons  as  Christmas  presents.  The  co-operation  of 
600  electrical  contractors  has  been  secured,  these  having  taken  up 
stocks  so  as  to  be  prepared  for  the  demand  which  the  free  trial 
offer  will  create.  Nearly  200  electricity  undertakings  also  have; 
interested  themselves  in  the  matter,  and  distributed  copies  of  the 
above  paper  to  all  consumers  on  their  mains. 

Concert. — The  second  of  this  season's  series  of  staff  and 
foremen's  smoking  concerts  given  by  the  Edisox  &  Swan  United  ' 
Electeic  Light  Co.,  Ltd.,  was  held  at  the  Staff  Caf^,  Ponder's 
End,  last  Friday  evening.  Nearly  100  members  of  the  staff  and 
visitors  were  present.  Mr.  J.  W.  Elliott,  of  the  lamp  department, 
was  in  the  chair,  supported  by  vice-chairman  J.  Davison,  engineer- 
ing stores  manager. 

Discounts  Notice. — The  Walsall  Electrical  Co.J 

Ltd.,  of   Walsall,  have   issued   a  new  discount  slip  in  connection] 
with  their  catalogue,  the    majority   of  prices     having   been  con- 
siderably reduced.    Copies  of  same  will  be  forwarded  on  appli-  j 
cation. 
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Holiday  and   Stoektakiniz:  Xotlcfs— Tiik  Miuland 

Electric  Mam  kactukjn(;  Co.,  Ltd.,  of  Hirminjfham,  announce 
that  their  works  will  he  closed  for  holidays  and  stocktakintr  from 
noon  on  Wednesday,  December  24th,  until  the  morninff  of  Thnrsday, 
January  Ist.  A  small  office  staff  will  deal  with  urgent  com- 
munications. 

The  British  Westinghouse  Electkic  and  Manufactubino 
Co.,  Ltd.,  of  Trafford  Park,  Manchester,  announce  that  their  works 
will  be  closed  from  .0.30  p.m.  on  Christmas  Kve,  until  7  a.m.  on 
Monday,  December  29th,  rJl3,  also  on  New  Year  a  Day. 

Fittin^cs  ^llow^oonl. — The  I5riti.sii  Thomson-Houston' 

Co.,  Ltd.,  have  recently  opened  a  new  fittinpfs  showroom  at  Mazda 
House,  77,  Upper  Thames  Street,  London,  EC,  wherein  are 
exhibited  the  varieties  of  lightinjf  units  of  which  the  company 
have  made  a  speciality,  as  well  as  a  number  of  new  types.  B.T  H. 
"Eye-Rest"  system  is  of  course  shown,  and  indirect  fittings  of 
every  size  and  description  are  hanging  from  the  ceiling  Semi- 
indirect  lighting  is  represented  by  a  wide  range  of   Alba,  Veluria, 


V. 


B.T.H.  Fittings  Showroom. 

Calla  and  glass  bowl  fittings,  and  direct  lighting  by  Mazdalier, 
Tungstnlier  and  other  fittings  (quipped  with  Veluria  Holophane, 
Pyro,  Opalux  or  Sudan  glass  refl  c'ors  Some  '  F.+toria"  table 
standards  are  shown,  made  entirely  of  white  or  tinted  glass,  etched 
in  pattern-",  and  moulded  into  variou'^  shapes.  These  stant^ards 
have  a  lamp  inside  the  pedestal  as  well  as  under  the  shade.  T>ible 
decorations,  electric  radiators,  fiat-irons,  vacuum  cleaners  and  other 
manufacture-*  are  also  in  evidence. 

Book  Notices. — "  A  New  Era  in  Chemii-try."  By 
Harry  C.  Jonts.  1913.  London  :  Constable  &  Co.,  Ltd.  Price 
8s.  Hd.  net. 

^'Journal  of  the  Institution  of  Electrical  Enpineers."  Vol  LII, 
No.  114.  December  15th,  1913.  London:  E.  &  F.  X.  Spon,  Ltd. 
Price  3s.  6d. 

"  TruiimrfnmK  of  the  University  of  Toronto  Engineering  Society."' 
VoL  VIII,  No.  7.     November,  1913.     Toronto  :  The  Society. 

"  Procrpduiqa  of  the  American  Society  of  Oivil  Ergineers."' 
Vol.  XXXlX.No.  9.     Nov.mber,  1913.     New  York  :  The  Society. 

"  7'/a«.sv/rA?<)«.s' of  the  Institution  of  Engineers  and  Shipbuilders 
in  Scotland."  Vol.  LVII,  No.  2.  December,  1913,  Glasgow  :  The 
Institntion. 

"  Jonrnal  of  the  American  Society  of  IMechanical  Engineers." 
December.  1913.     New  York  :  The  Society.     Price  35  cents. 

'"  Bvlh-I'm  SientiPque  de  TAsi^ociation  des  Eloves  des  Ecoles 
Spe  iales."  Vol.  XVI,  No.  1.  November,  1913.  Liege:  The 
Univer>'ity.     Price  1  fr. 

"  BnUetiii  Mensuel  d"  la  SoHc'e  Beige  d'Electrioiens  "  Vol.  XXX. 
November,  1913.     Brns'-els  :  E   Bruylant.     Price  1  fr.  75. 

''  Bvllptin  de  la  Si>ci6te  Internati  nale  des  Electriciens."  Vol.  Ill, 
No.  29.  November,  1913.  Paris:  Gauthier  -  Villars.  Price 
2  fr.  50. 

"Whitaker's  Almanac,  1914."  Price  Is.  and  2s.  (id.  "Whitaker's 
Peerage,  Ba'onelage,  Knightage  and  Companionage,  1914."  Price 
58.     London  :  J   Whitaker  i:  Sons,  Ltd.  ^    • 

'Hazell's  Annual.  1914."  London:  Hazell,  Watson  &  Viney, 
Ltd.     Price  3s.  6d.  nftt. 

"Village  Electrical  Installations."  By  W.  T.  Wardale.  Price 
28.  net.  "Elementary  Graphic  Statics,"  By  J.  T.  Wright.  Price 
48,     London  :  Whittaker  &  Co. 

''Practical  Engineer  Electrical  Pocket  Book  and  Diary,  1914." 
London  :  Technical  Publishing  Cot^Ltd.     Price  Is.  net. 

Dissolutions  and  liquidations.— J.  T.  Pickkrixg 
Hoist  and  Engineering  Co  ,  Ltd.— This  company  is  winding 
up  voluntarily  with  Mr.  S.  B.  Saunder?,  of  King's  Walk,  Notting- 
ham, as  liquidator.  A  meeting  of  creditors  is  cf  lied  for  December 
29th.  at  107,  Lothair  Road.  Leicester. 

Anderson  &  Smith,  plumbers  and  electricians,  172,  Warbreck 
Road,  Blackpool,  and  20,  St.  David's  Road  South,  St,  Anne's-on-Sea. 
Messrs.  M.  Anderson  and  J.  G.  Smith  have  dissolved  partnership. 
Debts  will  be  attended  to  by  Mr.  Smith. 


Trade     Annonnremfntii.  —  Me.    W.    A.    Mal 

announc<>ii   that   be   hii.t   tcvtrKl   bi«  ooniwction  with  Meat/; 
Kmanoel  k  Soni>,  Ltd.,  and  he  will  thortlj  ccmplrt«  arraoir*! 
for  puttinir  before  th't  tra/ie  th«  '''     "'    ^!  tpecialittM  and 
of  Mesxrii.  Ma'ldi  k  ,V  Maddick  raent  •dinm  ia  AlfxMas 

Road   Clapham  Common   London,  S.W. 

The  Imi'EKial  U.NiTkiD  L.mii'  Co..  I  to    anoooaen  that  it«  t«U> 
phone  Soa.  are  "  Victoria  7274-7275, 

Our  readers  ar.  fact  th»l  Xht  V.v.^jS 

AND  SwA.s    t'.s  Ltd    are  m»kiB^  ia< 

portant  changtM  in  n  with  tb»-ir  ttiortA  to  proBptlj  i 

the  requirements  of  tL=.  '.:—.::  tor  •'■'•'•'■'>  iojr  electrical      Their 
premises  at  123/12.'>.  Qaeen  Vict' -  '.  EC.  will  bare  a  trard* 

counter  entrance  at  Noe.  228  anu  j.  '  '  pper  Thamn  H'rcet.  where 
arrangements  will  be  made  for  a  qaick  chanter  trade.  Lur^e  •tocks 
will  be  held  in  the  buildincr,  and  in  addition  the  crimpanj  wHi  pro- 
vide a  rapid  motor-van  service  from  the  Ponder  *  End  worki  for 
bulk  deliveries,  and  a  motor-tricar  aervice  for  imall  delireriea.  Th« 
large  showroom  will  be  fitted  with  specia]  coDi>altinir  rooma  for  the 
benefit  of  the  trade  and  their  clienta,  and  it  will  cootAin  a  foil 
selection  of  artistic  fittings  and  app*ratos.  In  order  fortbor  to 
promote  rapid  communications  aid  delireriec.  a  private  tdopkoo* 
line  is  being  erected  between  the  showroom  aod  the  works,  aad 
additional  public  lines  are  beinfr  connected  to  both  of  tiieM 
premises.  The  foregoing  are  parts  of  a  echeme  to  proride  • 
highly  organised  Ediewan  distribatinfir  centre. 

Bankruptcy  Proceedings.— W,  R,  Weikjk,  electrical 

engineer.  The  Arcade,  Northampton.  —  The  adjonm*d  pnblie 
examination  of  this  debtor  took  pla'-e  at  the  County  H»ll.  North- 
aoopton,  on  December  yth,  when  it  was  stated  that,  foUowin^f  the 
previous  hearing,  the  0  licial  Receiver  sent  on  the  neceaeaxy  books 
to  the  Official  Receiver  at  Bolton.  Dfbtor  was  in  Lancaebire.  On 
the  .^th  inst.  debtor  wrote  to  Northampton  saying  that  he  had 
bef n  trying  to  get  enough  money  to  enable  him  to  p»y  hi*  fare  to 
Northampton,  but  everything  had  gone  against  him.  H»  was 
living  from  hand-to-mouth,  and  had  not  sutficient  monej  to  come 
to  Northampton.  He  asked  what  waa  bis  remedy  as  be  did  not 
want  to  be  guilty  of  doing  anything  wrong.  He  hoped  that  more 
time  would  'oe  allowed  him.  The  Offiual  Rec-^iver  stated  that  he 
had  replied  to  the  debtor  that  it  was  clear  that  he  coatd  not  poM 
his  examination  at  present.  The  Official  R-ceiver  added  that  the 
debtor  was  attending  at  B  )lton.  and  presumably  was  doing  what 
he  could,  but  a  receiving  order  had  been  made  against  bim,  and  he 
would  have  to  satisfy  the  Court  as  to  what  his  responsibilities 
were.     The  further  ht-aring  was  adjourned. 

Fredk.  Wm.  CHA.MIEK,  mining  and  electrical  engineer,  of 
59,  Fleet  S  reet.  E  C. — The  public  examination  was  held  on 
Decf-mber  10th,  t'Cfore  Mr  Regibtrar  Hope,  at  the  London  Bank- 
ruptcy Court.  The  statement  .f  affairs  showed  liahiliti-*  £639 
and  assets  v»lned  at  £18.519  The  chief  item  is  a  debt  of  £76.700 
due  from  the  Deutt^che  B»ck  Btgenlampen  Ges-ells-thaft  of  Fratk- 
fort-on-M-iin,  manufacturers  of  electric  lamj-s  »nd  other 
apparatus.  Under  examination  by  Mr.  Walter  Bojle,  Official 
Receiver,  the  d»-btor  t^tattd  that  he  formerly  acted  as  chief 
engineer  of  mining  properties  in  Manchuria  at  a  salary  of  £0,000 
per  annum  and  a  commission  of  !<•  per  cent,  on  the  profits.  He 
resigned  that  post  in  19<i3,  owing  to  political  tronblee  in 
Manchuria.  In  190(>,  being  possesi^ed  of  about  £t',(i,<H.Kl  in  coniols  and 
other  securities,  he  became  manager  of  an  elec-triral  com  pan/ carry- 
ing on  business  at  Berlin  and  Frankfort-on-Main.  and  received  a 
salary  of  £l,5(iO  per  annum  and  bonuses.  Eventually  he  acquired 
a  controlling  interest  in  the  company  and  paid  away  abont  £73.000 
on  its  behalf.  In  addition,  the  company  owed  him  between  £3,000 
and  £4  000  in  ret^pect  of  arrears  of  ealary.  It  wa«>  now  in 
liquidation  in  the  Prussian  Courts  ;  witness's  clhim  'o  £  ad 

been   admitted,    and    he  v  ipected  to  receive  £l.">.lMiO  at  ■  ^  t«t 

estimate,  by  way  of  dividend.  Since  1906  he  had  eainfd  £6,000 
by  taking  out  and  exploiting  patents  connect*  d  with  electrical  and 
mechanical  appliances.     The  examination  was  concluded. 

Cata'oirues      and     lists.— Cambridge      S<iKXTinc 

iNSThUiiENT  Cc,  Ltd.,  Cambridge.— We  have  received  a  hatch 
of  recently  issued  list.-  and  leaflets  d»sfribing  some  of  the  firm'a 
manufactures".  All  are  excellently  illustrat«Hl.  and  price  informa- 
tion is  given.  No.  120  relates  to  the  "Callendar  Recording 
Pyrometers  for  Hot-Blast  Mains."  and  describes  the  application 
of  the  firms  platinum  resistance  pyrometers  to  temperature 
measurement,  chiefly  in  connection  wich  hot-air  mains  and  blast 
furnaces;  No.  Ill  on  "Improvements  in  Hardening  and  Case 
Hardening  Methods  "  deals  with  recent  improvements  in  thermo- 
electric pjrometry,  enabling  a  high  degree  of  a  curacy  to  be 
obtained  in  the  measurements:  No.  105  denaibes  the  "Rosenbain 
Calorimeter"  as  noA-  manufactured.  It  is  an  improved  form  of 
Thomson  instrument  and  provides  a  simple  and  accurate  method 
for  the  determination  of  calorific  value  of  coal  and  liquid  fuels. 
No.  118  is  the  latest  list  describing  the '"  Duddell  Oscillograph  " 
and  the  various  accessory  pieces  of  apparatus  necessary  for  the 
taking  of  oscillograms.  The  latest  forms  of  oscilUgraph.  resis- 
tances, cameras.  &c.,  are  fully  described,  and  the  prices  of  typical 
outfits  are  included  in  the  list,  including  that  for  an  outfit  for  use 
on  50,000  volts.  No.  125  C Lantern  Slides  of  Oscillograms") 
describes  lantern  slides,  illustrating  condenser  discharges  in  single 
and  coupleel  circuits,  reproduced  from  oscillograms  obtained  by 
Dr.  J  A.  Fleming,  F.R.S.,  and  exhibited  by  him  to  the  Physical 
Society  of  London. 

The  Dart  Spring  Co..  West  Bromwich.— Illustrated  circulars 
relating  to  springs  for  motors  and  motor-cars,  and  steel  spring 
washers. 
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Messrs.  Baxkndale  k  Co.,  Ltd.,  Miller  Street,  Manchester. — 
We  have  received  a  copy  of  an  interesting  brochure  relatinpr  to  the 
fiftieth  anniversary  of  the  foundine  of  thia  firm  in  a  small 
dwellinjj-hcuse  in  Manchester,  in  September,  18fi3.  To-day  the 
firm  ha?  works  and  warehouses  in  many  part«  of  the  kinpdom. 
Pictures  of  the  different  premisses  appear,  includinp  lead  mills, 
paint  and  varnish  departments,  ironmongery,  furniture,  silver- 
smiths', electrical  apparatus  and  other  showrooms,  kc.  The 
number  of  employees  to-day  runs  into  thousandp,  for  a^  many  as 
1.2ti0  were  present  at  the  jubilee  celebraticn  outinp  to  Chester  in 
Augrust  la«t. 

Messrs  J.  &  H.  Grevener,  40,  Southwark  Street,  London,  S.E. 
— New  catalog-ue  of  36  pages,  containing  illustration'*  and  prices  of 
lampholders  of  different  types,  ke\hilders,  tun  bier  switches, 
counterw.  ifjhts",  wall  plugs,  cut-outs,  ball  and  spider  fittings,  hand- 
lamps,  fusebi  ards,  cut-outs,  house-service  boards,  and  many  other 
like  mj^nufaotnres. 

British  Westinghousk  Electric  and  Manufacturing  Co., 
Ltd,  T  aflbrd  Purk,  Manchester — E  ghi-psge  haflet  (envelope 
Berie>-)  relating  to  the-r  flame  and  enclos^ed  arc  lamps 

Messks  R.  S.  Puce,  Ltd..  Amberley  House.  Norfolk  Street, 
Strat'd,  London.  W.C-  Forfyeifiht-} age  descriptive  and  priced 
catalogue  of  the  Maihak  indicntor  for  gas  and  oil  engines  and  other 
service,  three-way  cocks,  reducing  mechanism,  planimeters,  tacho- 
meters, and  other  apparatus.  A  separate  circular  describes  the 
Maihak  indicator  fitted  with  Bottcher's  power  counter.  Both  lists 
contain  full  information. 

Messrs.  Scholey  &  Co.,  Ltd.,  151,  Queen  Victoria  St.,  London, 
E.C.— No.  3  of  Sc/iolfy's  Magazine  (.December)  contains  some 
interesting  opening  comments,  a  photograph  and  brief  biography 
of  Mr.  A.  L.  C.  Fell,  an  illustrated  article  on  the  Frantz  electric 
suction  cleaner,  more  notes  on  the  economy  of  electric  lifts,  and 
particulars  of  tool  steel  gears,  and  the  Q  V.  enclosed  indicating  fuse. 

Tee  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London,  E.G. — The  Mnzda  House  Aews  for  December  (.No.  3), 
in  addition  to  reminding  the  reader  of  a  number  of  Mazda  lines 
suitable  for  Christmas  gifts,  contains  illustrated  articles  on  the 
lighting  of  golf  courses,  the  lighting  of  printing  works,  and  notes 
on  many  other  matters  of  illuminating  interest. 

AllgemeineElectkizitats  Gesellschaft,  Berlin. — Brochure 
describing  a  new  type  of  a-npere-hour  meter  adapted  for  use  on  small 
installations,  with  various  improvements  ;  also  leaflets  relatirg  to 
a  number  of  machine  tools  driven  by  reversible  variable- speed 
motors,  and  caiidle-l»mps  for  Chnstmas-trees. 

The  Edison  &  Swan  United  Electhic  Light  Co.,  Ltd., 
Bonder's  End. — A  fine  catalogue  of  150  pages  has  been  prepared 
(Section  VI),  in  which  a  large  variety  of  designs  of  electric  light 
fittings  are  admirably  i-h(  w n  en  art  paper.  Brief  particulars  of 
each  fitting  and  prices  of  same  are  given  in  both  English  and 
French,  the  reference  numbers  and  prices  being  very  dit-tmctly 
printed.  Brackets,  ceiling  fittings,  drop  pendants,  reading,  table 
and  piano  lamps,  table  and  floor  standards,  hall  and  vestibule  lan- 
terns, bedroom  fittings,  suspension  fittings  and  shade  lights,  appear 
in  numerous  styles,  and  many  pages  are  devoted  to  a  wide  ranee  of 
examples  of  electroliers.  Semi-indirect  lighting  fittings  and  switch- 
covers  also  have  place  in  the  book. 

The  Wardle  Engineering  Co.,  Ltd.,  196,  Deansgate,  Man- 
chester.— 32page  catalogue  of  lanterns  and  fittings  for  strtet, 
shop  and  works  lighting.  Descriptive  matter,  well  prepared  and 
printed  illustrations,  and  tabulated  prices,  appear  of  "  Streetlites  " 
patent  ventilated  cluster  lanterns,  "  Streetlites  "  sign,  shop  window 
and  refiector  types,  also  "  Beatark."  "  Inverlite,"  "Onelite,"  'Draw- 
lite  "  and  other  types,  c  i.  mill  fittings,  c.i.  oyster  fittings,  "  Acoin  " 
lanterns,  brackets  and  sundry  accessories. 

Aonual  DiDDPr. — The  annual  dinner  of  the  gales 
department  of  the  Western  Electric  Co.,  Ltd  ,  was  held  at 
Woolwich  on  Friday,  December  5th,  under  the  chairmanship  of  the 
assistant  manager,  Mr.  H.  M.  Pease.  The  loyal  toast  was  followed 
by  the  "Sales  Department,"  proposed  by  Mr.  A.  T.  Turney, 
and  responded  to  by  Mr.  Pease.  The  "  Branch  OflSce  Managers  " 
was  proposed  by  Mr.  T.  F.  Lee,  and  each  manager  replied,  Mr. 
A.  T.  Gillanders  proposed  ''  The  Chairman,"  who,  in  responding, 
paid  a  tribute  to  the  loyalty  of  the  sales  department  staff.  A 
programme  of  music  and  song,  &c.,  followed.  The  function  was 
organised  by  Messrs.  F.  K.  Jewson,  W.  E.  Page  and  F,  A.  G.  Pope. 

Meter  Approved. — The  B.  of  T.  has  approved  of 
single-phase  a.c.  meter,  type  LJc,  lodged  by  the  Electrical 
Co.,  Ltd. 

Calendar. — The  D.P.  Battery  Co.,  Ltd.,  Bakewell, 

Derbyshire. — Once  again  this  company  has  prepared  a  charming 
wall  calendar  for  the  new  year.  The  view  this  time  is  of  Haddon 
Hall,  Bakewell,  and  it  is  excellently  executed  in  colour.  Small, 
unobtrusive  monthly  calendar  slips  are  attached  in  the  right-hand 
bottom  corner. 


LIGHTING  and  POWER  NOTES. 


Argentina. — The  Soc.  Anon,  de  Luz  Electrica  y  Fuerza 
Motriz  de  Pergamino  has  purchased  the  power  house  and  complete 
installation  in  that  city  of  the  Compania  General  de  Electricidad 
de  la  Provincia.  The  purchase  price  is  $360,000.  The  new  com- 
pany will  increase  its  capital  to  one  r'illion  dollars,  which  will  be 
invested  in  the  purchase  of  machinery  and  electric  tramway 
material. —  Review  of  tlie  River  Plate. 


Ar<2:eiitiria, — A  concession  has  been  granted  for  the 
development  of  the  Salta  Grande  Waterfall  for  electrical  pur- 
poses. Two  large  power  stations,  each  of  75,000  h.p.,  are  pro- 
posed, as  also  that  the  capital  shall  be  provided  by  the  Governments 
of  Argentina,  Brazil  and  Uruguay. 

Ashton. — New  Loans. — Application  is  to  be  made  to 

the  L.G.B.  for  permission  to  borrow  £18,552  for  the  electricity 
undertaking, 

A  jr. — Prov.   Order. — The  T.C.  has  decided  to  apply 

for  a  prov.  order  to  supply  Prestwick  with  electricity. 

Pallater    (tiherde^'nNblre). — The   School   Board    has 

decided  to  light  the  village  schools  and  echoolhouses  with  elec- 
tricity. 

Helfast. — Public    Lighting.  —  The    experiment    of 

lighting  some  of  the  rentral  streets  with  ehctric  lamps  has  been 
so  successful  that  it  is  understood  that  the  scheme  will  be  con- 
siderably extended. 

Bexley. — Public    Lighting. — The    General    Purposes 

Committee  is  considering  t>ie  question  of  improving  the  public 
lighting,  and  has  requested  the  Electricity  Committee  to  state  what 
C.P.  lamps  it  is  willing  to  provide  for  £4  5h.  per  lamp  per  annum 
on  the  present  lighting  hours.  The  present  price  is  £4  5s.  per 
lamp  per  annum  for  117  lamps,  and  £3  5s.  for  227. 

Bleane  (Rent).— Wobkhouse  Lighting. — The  B.  of  Gr. 

has  decided  to  install  electricity  for  lighting  and  ironing  in  the 
workhouse. 

Chesterfield — The  T.C.  has  entered  into  new  agree- 
ments for  the  supply  of  electricity  to  Bryan  Donkin  Co.,  Ltd.,  and 
Robinson  k  Sons,  Ltd.,  for  power  purposes,  at  ■75d.per  unit  for  the 
fi^^t  100.000  units  per  annum,  with  reductions  to  a  minimum  of 
■65d.  per  unit  for  300,000  units  or  over  per  annum. 

China. — "We  gather  from  a  Hankow  paper  that  a  modern 
electrical  installation,  includii  g  3,('00-volt  turbo-generators.  Diotors 
and  lighting,  is  t<>  be  installed  at  the  Hanyang  Arsenal.  In  con- 
sequence of  tr<  uble  experienced  with  condensers  using  Yargtfe 
water,  an  independent  cooliig  plant  will  be  installed.  Part  of  the 
machinery  has  arrived,  and  work  was  to  be  commenced  imme- 
diately. 

An  electric  power  plant  is  to  be  installed  at  the- salt  mining  town 
of  T,*eleutsing.  in  Szeehnan,  at  an  estimated  cost  of  4^.000  teals. 
Three-phase  5,000-volt  generating  sets  will  be  installed  to  supply 
H.T.  current  in  the  town  and  neghbcuxing  mining  areas.  The 
lighting  of  the  town  will  be  cairieri  out  at  220  volts  and  machinery 
is  being  delivered.  The  Changsha  electrical  installation  is  aleo  to 
be  extended  by  300  HP. 

The  erecting  of  transmission  poles  and  lines  for  the  Wuchang 
electricity  works  is  to  be  commenced  ;  the  station  is  under  con- 
struction, and  the  installation  will  be  completed  about  the  end  of 
next  year. 

The  plant  in  each  of  the  above  cases  is  being  suppled  by  the 
Siemens  China  Electric  Engineering  Co. 

Continental  Notes.— Germany. — A    iiew    8,1C0-h.p. 

gas  engine  and  dynamo  is  being  added  to  the  generating  plant  at 
the  Friede  ironworks  at  Kneuttingen,  Lorraine,  of  the  Lothringer 
Huttenverein  Aumetz  Friede. 

The  first  State  hydro-electric  power  station  in  Bavaria  has  been 
completed  at  Saalach,  the  equipment  consisting  of  five  2,000-H.P. 
turbine  units.  The  plant  will  supply  power  for  the  working  of  the 
State  railways. 

Norway. — The  four  Hadeland  Municipalities  of  Gran,  Brandbu, 
Lunner  and  Jevnaker  together  propose  to  raise  a  loan  of  about 
£91,000  for  the  electricity  works  which  are  to  be  erected  at  the 
Toverud  Falls. — Board  of  Trade  Journal. 

Sweden. — It  is  reported  that  a  new  company  has  been  formed 
at  Stockholm  for  the  purpose  of  harnessing  some  large  waterfalls 
of  the  River  Glaamen,  in  the  province  of  Nordland,  in  Norway. 
The  total  amount  of  power  to  be  obtained  from  these  falls  has  been 
estimated  at  60.000  e.h.p.,  which  is  to  be  used  partly  for  the 
development  of  the  mining  industry  in  the  district,  and  partly  for 
other  industrial  purposes.  The  River  Glaamen  has  its  chief  sources 
in  the  glacier  of  "Svartisen,"  which  is  a  great  advantage,  as  the 
supply  of  water  can  never  become  affected  even  by  the  dryest 
season.  The  new  company  is  a  preliminary  promoting  company, 
the  capital  being  £138,900  minimum,  which  may  be  increased  to 
£333,300  maximum.  But  even  the  larger  amount  wUl  not  be 
nearly  sufiBcient  to  carry  out  the  whole  scheme. 

Switzerland.- The  Motor  Gesellschaft  fiir  Angewandte  Elec- 
tricitiit  has  secured  a  concession  from  the  authorities  of  the  Swiss 
Canton  of  Ticino,  to  establish  a  large  hydro-electric  station,  in 
connection  with  which  15,000  h.p.  will  be  "exported"  to  Italy— 
in  other  words,  transmitted  across  the  frontier  for  lighting  and 
power  purposes. 

Austria.  —  The  municipal  authorities  of  the  towns  of 
Gratz  and  Marburg  have  jointly  formed  a  company  with  the  title 
the  Gratz-Marburger  Drauwerke  Gesellschaft,  with  the  object  i: 
establishing  a  large  plant  to  utilise  the  water  power  of  the  River 
Drau.  It  is  stated  that  24,000  h.p.  is  available,  and  the  energy 
generated  will  be  used  for  lighting  and  power  purposes. 
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Devonport.-  Proposed  New    Loans  — Thft  T.C.  haB 

deoidpfl  to  »»pply  for  PBnctior  to  borrow  £  1 1  HCf,  for  e xtenfiionH  at 
the  flpctricity  workp,  to  be  cxp^-nded  as  folli  wk  :— New  rfflrpfi, 
£1.237;  l,2fiO  KW.  turbo-alt^'riiator,  with  accesi-onVp,  £7,000; 
Bwitchgear,  £2.')0 ;  cablen,  £210;  fitcam  pipen  und  trap*,  £K6  ; 
Buperh»-aterR,  £420  ;  circulatiajf  water  pipes  and  valves,  £248  ; 
pump  house,  £428. 

Dover.— Bulk   Supply    Proposals.  —  The    borough 

electrical  enpinper  has  rep'^rted  to  the  T  C,  on  the  f utrpfHtionB  of 
the  Eapt  Kent  E. P.  Co.,  L'd.,  to  pupply  the  Council  with  electri- 
city in  bulk.  He  states  that  the  general  manager  of  the  company 
informed  him  that  the  power  station  from  which  the  proponed 
supply  would  come  would  be  erected  at  Snowdown  Colliery,  and  it 
was  expected  that  the  workB  would  be  ready  to  supply  energy  by 
the  end  of  1914.  There  would  be  two  underground  cables  with  a 
capacity  of  1  000  KW.  each,  and  the  supply  would  be  three-phape 
alternating,  at  20,000  voltp,  50  p'^rio'^s.  The  company  was  making 
arrangements  to  eupply  Stonf^hall  Colliery,  which  waB  on  the  way 
to  Dover,  and  as  the  qu'-stion  of  supplying  the  Council  would 
affect  the  size  of  the  cable,  it  was  necesnary  that  the  question 
should  receive  early  consideration.  He  add«d  that  there  was  no 
BuggeBtion  as  to  probable  terms.  The  Corporation  would  have  to 
spend  money  at  the  works  and  buy  a  good  deal  of  plant  if  the 
bulk  supply  was  taken,  and  have  to  pay  about  £5,000 ;  what  was 
to  be  done  outside  was  another  matter,  as  the  current  would  be  of 
50  periods,  instead  of  100,  as  in  Dover.  The  Council  decided  to 
ask  the  company  for  its  terms. 

Feltham. — Prov.  Order. — The  local  authority  has 
received  notification  of  an  application  by  a  syndicate  for  a  prov. 
order  for  electric  light. 

Friern  Barnet.—E.L.  Proposals.— The  U.DC.  under- 
stands that  the  Finchley  authority  is  in  a  position  to  supply  elec- 
tricity in  the  whole  of  the  North  and  Central  Wards ;  it  is  now 
suggested  that  the  Hornsey  Council  should  takeover  the  lighting  of 
the  South  Ward,  and  the  question  has  been  referred  to  the  Lighting 
Committee  for  consideration, 

Galashiels. — A  Committee  of  the  T.C.  has  approached 
the  Galashiels  and  District  E.S.  Co.  with  reference  to  an  agreement 
regarding  the  prices  to  be  charged  and  the  terms  upon  which  the 
undertaking  can  be  acquired.  Mr.  George  Balfour,  one  of  the 
directors,  said  he  expected  the  charge  would  be  5d.  or  6d.  per  unit 
for  lighting,  and  from  0  7d.  to  2d.  per  unit  for  power.  The  Rox- 
burgh C.C.  has  notified  the  T.C.  that  it  will  oppose  the  company's 
application  for  a  prov.  order. 

German  S.W,  Africa. — A  concession  has  been  granted 

by  the  Governor  of  German  South- West  Africa  to  Herr  D.  K. 
Hoffmann  for  the  utilisation  of  the  fails  on  the  upper  course  of  the 
Pangani  River.  The  concessionaire  is  the  owner  of  large  planta- 
tions in  the  district  of  Pangani,  the  falls  being  situated  about 
31  miles  above  the  locality  of  this  name.  Power  will  be  supplied 
to  the  factories  for  the  preparation  of  hemp,  where  machines 
are  employed  for  stripping  the  fibre.  The  question  of  the  produc- 
tion of  nitrogen  is  also  said  to  be  under  consideration,  together 
with  that  of  ultimately  working  the  Usambara  Railway  by 
electricity. 

Gillinsrliani  (Rent), — The  T.C.  has  been  asked  as  to 

the  supply  of  electricity  at  a  propos?d  cement  works  for  a  100-h.p. 
motor  and  a  275  h.p.  motor.  On  a  five  years'  contract  the  Council 
has  decided  to  offer  a  supply  at  ■625d.  per  unit,  with  a  guaranteed 
minimum  consumption  of  250,000  units  per  annum,  subject  to  fuel 
clauses.  The  Council  has  also  offered  to  supply  current  to  the 
new  works  of  the  Recess  Screws,  Ltd  ,  at  Id.  per  unit  under  a  five 
years'  contract,  with  a  guaranteed  minimum  annual  consumption 
of  50,000  units. 

Gravesend. — The  Electricity  Committee  has  recom- 
mended that  the  charge  for  current  on  the  flat  rate  be  increased 
from  4d.  to  4Jd.  per  unit  from  December  24th  next. 

The  engineer  has  advised  the  Council  to  carry  out  extensions 
to  the  works  with  a  view  to  supplying  power  and  inducing  manu- 
facturers to  settle  in  the  district.  The  matter  was  deferred 
pending  consideration  of  an  application  for  a  power  supply. 

Hey  wood.— Loan  Sanction. — The  L.G.B.  has  sanc- 
tioned the  borrowing  of  £3,000  for  electricity  purposes.  Thi*  has 
reference  to  an  application  made  18  months  ago. 

Hi$t:librid$re  (Somerset).— Proposed  E.L.  Scheme.— 

Mr.  J.  A.  Purves,  of  Exeter,  has  taken  up  with  the  Council,  the 
question  of  forming  an  E.L.  Co.  for  Highbridge.  The  Council 
has  decided  to  wait  and  see  how  the  Burnham  scheme  answers. 

Holywell. — Workhouse  Lighting. — The  B.  of  G.  is 

obtaining  a  report  on  the  lighting  of  the  Workhouse  premises, 
the  proposals  including  electric  lighting. 

India. — Nagpur,  which  is  the  largest  city  in  the  Central 
Provinces,  is  now  lighted  by  electricity,  which  is  supplied  to  the 
consnm*'rs  at  220  volts.  The  distributing  current  is  fed  from  two 
main  feeding  points,  and  the  overhead  mains — bare  copper  wires — 
cover  a  distance  of  17J  miles.  The  contract  was  carried  out  by 
Messrs.  Crompton  &  Co.,  and  three  weeks  ago  the  lighting  was 
formally  inaugurated  by  the  Commissioner  of  the  Central 
Provinces. 


Klfkhy  Stephen.- Tf.*-  i.-*l  c- 

to  pro<*-i-d  in  m«di»t«-ly  with  it*  EL  f^- 

CC    baa    been  ai^kcd   to  gnnt    wayUavn  for  posU    for   itrcak 

LVhtinp. 


^n«  decided 
■»tvorla»d 


Kniirhton. — EL.  PrnFMT..— ...  u.c  rrrrnt  iiM»rtintr  of 

the  Connoil,  a  commnnication  wa*  read  frrti.  .Mr  .J  Bimco.  elec- 
trical enirincer,  London,  xtating  that  owin«r  to  tha  difficulty  1m  had 
ezperit-uc-ed  in  forming  the  propoaed  crmpany.  b^  bad  Atcid»6  to 
drop  the  Bchem>>  for  Bupplying  the  town  with  electricity  atprMMt, 
but  ho[»ed  to  renew  his  application  Utcr. 

Leefl.s.— Strike  Trolbles. — Dnrinp  the  lait  week  the 

CorporaUon  employrin  of  nf'arly  all  irra^eii  hare  beec  on  atrike  for 
an  advance  in  wagra.  So  far  the  rle'  tricity  rapply  baa  be«n  prae- 
tically  anaffected,  the  drivers,  firem*'a  ereaaera,  labuuiwa.  Jbe., 
who  left  work,  being  replaced  by  local  enrineerine  aprrentioaa 
and  PtndentB  who  offered  thfir  perrion  in  the  HDTfucj.  Th* 
gas  undertaking  ban  been  bard  hit  and  nnlicrbted  rtreeta  abofH 
and  factories  have  been  numerous.  For  some  days  only  one  of  the 
Corporation  gasworks  has  be*n  in  use,  the  oth^ra  beiofr  ahnt  down. 
The  tramway  Bervice  has  Wen  very  much  curtailed,  owiag  to  the 
absence  of  drivers  and  condnctors  und  to  the  inBofHciency  of  the 
power  supply.  At  the  time  of  writing  the  tramway  men  an 
returning  to  work,  and  it  ia  considered  that  the  strike  caiinot  laat 
much  longer. 

London. — The  future  of  London's  electricity  eupply  baa, 
during  the  pa^t  few  days,  received  a  good  deal  of  attention  in  tb« 
daily  papers,  this  arising  from  the  p^opoeals  of  the  Coonty  of 
London  Co.,  to  which  reference  waa  made  at  a  recent  mooting  of  the 
L.C.C.  The  Financial  Timen,  in  summanBinp  the  position,  remarks 
that  as  matters  stand  at  present,  the  L.C  C.  ia  in  a  poedtion  to 
expropriate  certain  electric  lighting  companies  in  19:il,  and,  in 
these  circumstancs,  the  directors  of  those  crncems  are  not  dis- 
posed to  incur  any  heavy  programme  of  capital  expenditure,  for 
which  they  are  not  likely  to  get  adequate  compenpation  when  the 
date  of  expropriation  arrives.  This  fact  has  been  realised  by  a  very 
powerful  financial  group,  and,  after  very  careful  consideration,  it 
was  decided  some  months  ago  by  theee  interests  to  ascertain 
whether  the  L.C.C.  could  be  induced  to  extend  the  date  on  which 
it  is  at  present  empowered  to  take  over  the  companies  in  qaestion. 
If  something  of  tliis  sort  could  be  arranged,  it  might  be  poesible  to 
come  to  terms  with  the  electric  lighting  companies  for  the 
development  of  their  business  on  one  homogeneous  plan. 

Apparently  the  L.C.C.  has  not  oflBcially  replied  to  the  propoeala, 
but  the  matter  has  been  considered  by  the  13  companies  wboae 
interests  are  affected  ;  any  announcement  as  to  definite  steps  baring 
been  taken  appears  to  be  premature,  in  view  of  the  silence  of  the 
LC.C. 

The  Daily  Telegraph  mentions  the  financial  bouse  of  Morran, 
Grenfell  A:  Co.  as  beirg  associated  with  the  proposals.  The  earliest 
date  at  which  the  L.C.C  can  purchase  is  August  26th.  1931  ;  three 
years'  notice  is  required,  and  this  must  be  given  to  all  the  com- 
panies in  the  London  area,  the  Council  being  compelled  to  purchase 
all  or  none.  If  the  L  C.C.  decides  to  purchase  the  companies — and 
it  has  no  powers  to  purchase  the  undertakings  of  local  authorities — 
only  their  value  in  nitii  would  be  paid  for,  and  with  less  than  18 
years  of  life  before  them,  it  is  considered  that  the  compvanies  would 
find  it  almost  impossible  to  raise  fresh  capital  for  modernising 
their  plant.  It  will  be  remembered  that  an  L.C.C.  Special  Committee 
on  Electrical  Supply  is  sitting  at  the  moment,  with  Mr.  Men  aa  its 
expert  adviser,  and  that  an  authoritative  report  on  the  matter  ia 
promised  for  next  year. 

An  L.C.C.  return  has  Just  been  issued,  giving  particalarv  of 
electricity  supply  in  the  metropolitan  area  for  1911-12.  The 
return  covers  16  Borough  Councils,  S  Corporationa,  IS  District 
Councils  and  33  companies,  and  shows  that  the  \h  London  B  C. 
undertakings,  with  80,600  KW.  of  plant,  supplied  13.405,0<>1  units  for 
street  lighting,  37,945.681  units  for  private  lighting,  4.".473,198 
units  for  power,  and  41,34S  units  for  traction,  a  total  of  96,865,37S 
units. 

The  figures  for  the  14  London  companieo  in  the  same  order,  are  : 
153.47'.) ;  4.097.118  ;  86,653,358  ;  61,727,949  :  and  8,219,070  ;  a  total 
of  160,697, 4!i5  units  sold. 

The  municipal  figures  obviously  take  no  account  of  the  Conncirs 
own  tramway  genfrating  station  output,  while  the  traction  supply 
credited  to  the  companies  refers  to  a  speciid  case  .->nd  leaves  out  of 
coi  Bideratiou  the  various  railway  and  tramway  power  stations 
owned  by  companies. 

The  asrgregate  revenue  of  the  London  municipal  oonc>em8  waa 
£829,815,  averaging  out  at  just  over  2d.  per  unit  sold,  while  in  the 
case  of  the  companies  the  returns  show  £1,753,248  and  an  average 
of  2-62d. 

The  capital  involved  is.  roughly,  6^  miliionB  for  the  municipal 
and  14i  millions  for  the  private  undertakings  in  London. 

LOG.  Loans  — The  Finance  Committee  has  recommended  the 
Co-ancil  to  sanction  the  borrowing  of  £9.427  by  the  Hammersmith 
B.C.,  as  to  buildings.  £724;  mains,  £4,321;  substation  plant, 
£1,600  ;  services.  £  1.593  ;  meters.  £904.  and  grab-bucket,  £  145  ;  also 
of  £29,334  by  the  Southwark  B  C.  for  the  electricity  undertaking, 
as  to  £900  for  site  ;  £1.970  for  buildings,  and  £26,464  for  plant, 
viz.  two  1,600-KW.  generators,  with  boilers,  conden'ers  and  acces- 
fories  ;  and  of  £6,000  by  the  Stoke  Xewington  B  C.  for  the  elec- 
tricity undertaking,  as  to  £6.000  for  mains  and  £1,000  for  meters. 

SoTJTHWABK. — Application  is  to  be  made  to  the  L.C.C.  for 
sanction  to  borrow  £9,512  for  the  electricity  undertaking. 
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Marylkbone. — The  Electric  Supply  Committee  has  decided  (1) 
in  future  to  undertske  no  wirinp  work  except  small  jobs  of  altera- 
tion, &c.,  on  which  only  contractor's  men  will  be  empL  yed  ;  (2)  all 
wiring  orders  obtained  by  the  department  will  be  paeeed  on  to  the 
district  contractor  ;  (;>)  price  and  quality  being:  equal,  the  con- 
tractors will  purchase  their  materials  from  the  department ;  (4) 
trade  disrount  to  be  allowed  to  contractors  for  their  accredited 
customers'  showroom  purchases  ;  and  (5)  districts  to  be  re-arranged 
as  may  be  found  convenient.  The  Committee  considers  that  this 
arrangement  will  briner  the  contractors  into  closer  and  more 
friendly  association  with  the  department. 

Wandsworth. — The  B  C.  has  consented  to  the  proposal  of  the 
Electric  Supply  Co.  to  suspend  electric  lamps  anross  High  Street, 
Putney. 

Woolwich. — Bulk  Supplies. — The  T.C.  has  applied  to  the 
B.  of  T.  for  an  order  to  permit  it  to  supply  electricity  in  bulk  to 
the  South  Metropolitan  E.L.  and  P.  Co.,  and  the  West  Kent  Electric 
Co ,  Ltd.,  and  to  permit  each  company  to  give  a  supply  in  bulk  to 
the  Council. 

Lowestoft. — Proposed  Loan. — The  T.C.  has  decided 

to  apply  for  a  loan  of  £1,. 500  for  meters,  provided  the  L.G.B.  will 
make  the  loan  repayable  in  five  years. 

Maidenhead. — Street      Lighting. — The     T.C.    has 

decided  to  have  Summerleaze  Road  lighted  electrically  at  a  cost  of 
£2  15s,  per  lamp  per  annum. 

Malvern. — The  U.D.C.  has  decided  to  canvass  the  West 

Malvern  district  with  a  view  to  supplying  electricity  ;  the 
estimated  cost  for  extending  the  cables  is  £1,500. 

Monmonth. — The  T.C.  is  to  renew  low-tension  cables, 

at  an  estimated  cost  of  £1,500. 

Newcastle     (Co.    Down) — Public    Lighting. — The 

U.D.C.  has  accepted  the  tender  of  Messrs.  Curran  Bros.,  Belfast,  at 
£185  per  annum,  for  the  lighting  of  the  town  with  electricity. 

Slaithwaite. — Prov,  Order. — The  U.D.C.  has  sealed 

its  application  for  a  prov.  order.  The  suggestion  that  electricity 
in  bulk  should  be  purchased  from  the  Yorkshire  Power  Supply  Co. 
has  been  left  in  abeyance  pending  the  obtaining  of  the  order. 

Southampton. — Electricity  Charges. — At  a  recent 

meeting  the  T.C.  discussed  two  reports  bearing  on  the  financial 
aspect  of  the  electricity  undertakiner,  which  were  presented  by 
the  chairman  and  engineer  of  the  EL.  department  respectively. 
The  former  pleaded  for  an  increase  in  the  charges  for  lighting  and 
heating,  by  id.  per  unit,  on  the  ground  that  the  business  was  not 
snfl5ciently  remunerative,  and  also  because  he  believed  "  that  the 
ratepayers  having  put  their  hands  into  their  pockets,  should 
get  an  annual  return  in  the  shape  of  relief  of  the  rates."  The 
chairman's  recommendation  had  been  previously  rejected  by  the 
E.L.  Committee. 

Staflfard. — The  Corporation  has  decided  that  lighting 
consumers  whose  yearly  accounts  amount  to  £250  net,  shall 
receive  10  per  cent,  of  their  consumption  at  power  ratts. 

Sanbury  (tissx.). — Prov.  Order. — A  private  applica- 
tion is  being  made  for  a  prov.  order  for  E.L.  over  a  very  extensive 
area.  The  Council  is  objecting  to  the  application  unless  the  com- 
pulsory area  is  extended. 

Tanaton. — Proposed    LoiNS. — Loans    amounting    to 

£5,000  for  electricity  purposes  have  been  applied  for  by  the  T.C. 

Teignmouth. — E.L.  Scheme  Abandoned. — The  Council 

decided  last  week  not  to  entertain  a  proposal  for  a  municipal  elec- 
trical undertaking  at  a  cost  of  £21,000.  The  Council  already  owns 
the  gasworks,  the  manager  of  which  criticised  the  proposal 
adversely. 

Truro. — E.L.  Schejie. — Arrangements  are  now  in 
hand  for  electricity  supply  in  the  city,  with  energy  generated  at  a 
local  mine. 

Wanstead. — E.L.   Proposals.  —  The  U.D.C.  proposes 

■  to  obtain  information  with  respect  to  E.L.  for  the  district. 

Watford. — The  B.  of  G.  has  decided  to  adopt  elec- 
tricity for  driving  proposed  new  laundry  plant  at  the  workhouse. 

West  BridjKfoTd. — Prov.    Order.  —  The  Derbyshire 

and  Notts.  E  P.  Co.  has  decided  to  omit  West  Bridgford  from  its 
proposed  prov.  order. 

West  Ham. — LG.B.  Inquiry.— An  inquiry  was  held 

last  week,  by  Mr.  T.  C.  Ekin,  into  the   application  of  the  T.C.  to 
borrow    £21,500  for  the   purposes  of   the  electricity  works,    and 
'  £3,6fi0  for  buildings.     It  was  stated  that  an  output  of  37   million 
units  was  anti  ipated  this  year. 

Wokinirham. — The   T.C.   has  decided   to  oppose   the 

application  of  the  Reading  E  S.  Co.  for  a  prov.  order  to  lay  cables, 
&  •, ,  thr.ugh  the  town  for  supplying  electricity  to  the  York  Town 
and  Biaukvpater  Gas  Co. 

Whillev  Tpiier. — The  U.D.C.  has  decided  to  support 
the  efforts  of  thiS  Yorkshire  B.P.  Co,  to  secure  powers  for  electricity 
eupgly  in  the  distrfct.  .       .   , 


TRAMWAY  and  RAILWAY  NOTES. 


Biriinnirhani. — A  singular  accident  occurred  to  a  tram- 
car  at  Soho  Hill,  Handsworth,  on  Saturday  afternoon.  The  driver, 
says  the  Jiir III irif/hnm  Dailij  Pout,  suddenly  applied  the  emergency 
brake,  and  this  caused  the  suspension  rod  to  force  its  way  through 
the  floor  of  the  car,  causing  injuries  to  two  passengers. 

Itournemnuth. — New  Loans. — The  T.C.  has  applied 

to  the  B.  of  T.  for  loans  of  £12,000  for  10  new  tramcars,  and 
£2,;500  for  doubling  the  track  in  Wimborne  Road,  Winton. 

Briffbton. — A  Railless  Experiment.  —  The  General 

Purposes  Committee  proposes  to  hire  a  double-deck  railless  trolley 
car  to  run  experimentally  on  London  Road, I 

Ch»'8terfield, — New  Tramways. — The  T.C.  has  decided 

to  promote  a  Bill  next  session  for  further  tramway  powers,  and  to 
extend  the  electricity  supply  area.  The  estimated  cost  of  the 
tramways  is  £12,930. 

The  T.C.  has  applied  to  the  L.G.B.  for  a  loan  of  £3,500  for  car- 
shed  extensions  and  the  purchaee  of  three  double-deck  care. 

Continental  Kotes. — Germany, — A  memorandum  on 

the  present  position  of  the  water  powers  and  the  elf  ctrification  of 
the  Bavarian  State  Railways  is  about  to  be  published  by  the 
Government  of  that  country.  Apparently  in  anticipation  of  the 
document,  Herr  von  Seidlein,  Minister  for  Railways,  has  just 
delivered  a  speech  which  is  of  a  pessimistic  character  in  regard  to 
electric  traction  in  so  far  as  it  has  been  tested  in  that  State.  It 
appears  that  electrical  working  with  locomotives  is  already  in 
operation  on  the  lines  Garmisch-Partetkirchen-Schamitz  and 
Garmisch-Griesen,  and  a  mixed  system  of  steam  and  electric  trains 
will  be  started  in  the  spring  on  the  line  Salzburg-Reichenhell- 
Berchtesgaden,  which  will  be  superseded  entirely  by  electrical 
working  in  the  course  of  the  summer.  So  far  as  experience  has 
been  gained,  the  Minister  states  that  the  electrical  system 
has  not  proved  to  be  quite  satisfactory  from  a  technical 
point  of  view,  as  the  working  has  suffered  from  numerous 
interruptions  in  the  service,  while  the  economy  of  the 
method  cannot  yet  be  determined  with  sufficient  certainty.  The 
'  original  scheme  was  based  upon  the  assumption  that  the  cost  of 
working  with  electric  locomotives  would  not  be  greater  than  with 
steam  locomotives,  but  this  expectation  has  not  been  fulfilled. 
Apart  from  the  higher  prices  charged  for  the  electric  locomotives, 
the  remunerativeneps  of  electrical  working,  in  so  far  as  the  power 
is  obtained  from  hydro-electric  works,  is  closely  connected  with 
the  question  as  to  how  far  it  is  possible  to  dispose  of  the  surplus 
power  at  suitable  prices.  On  this  point  the  Minister  remarks 
that  at  the  Saalach  hydro-electric  works  the  Government  has 
many  millions  of  kw. -hours  available  for  which  it  has  hitherto 
been  impossib'e  to  find  purchasers,  notwithstanding  many 
endeavours  which  have  been  put  forth,  and  despite  the  "  electricity 
famine  "  which  has  been  alleged  to  prevail  in  the  State.  All  these 
considerations,  in  the  opinion  of  the  Minister,  render  it  desirable 
to  await  further  experience  in  connection  with  the  lines  already 
converted  to  electric  traction  before  proceeding  with  the  projected 
transformation  of  the  railways  leading  out  of  Munich.  It  is 
considered  that  the  determining  factor  in  regard  to  further  elec- 
trification must  be  that  of  economy,  but  it  is  at  present  impossible 
to  say  when  any  extensions  beyond  the  existing  experimental  lines 
will  be  undertaken.  Nevertheless,  it  is  not  intended  to  abandon 
the  scheme  for  the  utilisation  of  the  Walthen  Lake,  which  has 
been  considered  as  a  means  of  providing  power  for  other  Bavarian 
railways,  although  years  may  elapse  before  any  practical  steps  are 
taken  in  this  direction. 

The  Norddeutsche  Allgemeine  Zeitwnq  denies  that  any  definite 
plans  have  been  made  for  the  electrification  of  the  Berlin  railways. 
Apparently,  so  far,  the  Landtag  has  only  sanctioned  expenditure 
on  the  preliminary  studies  in  connection  with  the  scheme,  and  for 
the  trill  of  f^everal  experimental  trains. 

Spain. — A  scheme  for  the  construction  of  an  electric  tramway 
between  Gibraltar  and  San  Rogues,  a  distance  of  about  8  miles,  is 
under  consideration. 

Poland. — The  Lodz  Electric  Railway  Co.  has  obtained  permission 
to  construct  new  lines,  together  with  a  power  station.  The  total 
length  of  the  projected  lines  will  be  75  miles,  and  the  cost  is 
estimated  at  £559,000. — Board  of  Trade  Journal. 

Austria. — The  Austrian  State  Railway  authorities  have  for 
some  time  been  carrying  out  experiments  with  electric  lighting  in 
the  railway  carriages.  So  far  about  270  vehicles  have  been  so 
fitted,  and  the  results  have  been  so  satisfactory  that  a  considerable 
extension  of  railway  carriage  electric  lighting  is  about  to  be  takfen 
in  hand. 

Ealing*. — The  B.C.  has  decided  to  engage  Mr.  Hamilton, 

general  manager  of  the  Leeds  tramways,  to  advise  it  in  the  nego- 
tiations with  the  L.XJ.E.  Tramways,  Ltd  ,  respecting  the  postpone- 
ment of  purchase  of  that  undertaking. 

Iveijihley. — The  Tramways  Committee  has  recommended 
that  a  contract  be  entered  into  with  tht-  Cedes  Electric  Traction, 
Ltd.,  for  the  supply  of,  and  erection  of,  overhead  equipment  on  the 
0 ikwurth  and  Eastburn  routes,  at  au  in.  iusive  price  of  £923  per 
mile,  and  for  th«  supply  of  four  railless  vehicles  at  £(20  each. 
The  h'Ugih  of  the  rout«  is  6  miles  7  furhngs.  The  chairman  of 
the  Tramways  Committee  snid  the  system  hsd  been  in  operation 
on  the  Ingrow  Cnss  Ri  ads  route  since  Muy  last,  and  had  proved 
very  satisfactory.  The  single  car  had  run  9,194  miles,  and  the 
receipts  had  been  n'32d.  per  car-mile.      The  trotal  opst  per  mile 
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wafi  ffltimated  at  7  ;isi.  The  Corporation  motor-'buH  cohI  1«.  Id.  per 
car-mile,  and  the  revenue  was  12:?!»3d  ho  that  on  the 'bos  there 
wan  a  loss  of  4d.  per  mile. 

Leeds.  —  The  Tramways  Committee  has  decided  to 
extend  the  railleas  traction  system  to  East  and  West  Ardsley. 

London. — A  deputation  from  the  f?ermondsey  B.C.  has 
interviewed  the  L.C  C.  in  regard  to  the  reconstruction  of  the 
tramways  in  Southwark  Park  R'-ad,  and  submitted  a  modified 
scheme  which  will  allow  of  the  conduit  system  beinfj  installed,  at 
a  cost  for  street  alterations  of  only  £17,000,  as  agaiDst  £07,000 
Bupreest^d  by  the  L.C.C. 

The  Council  has  decided  to  be  repregr-nted  at  the  proposed  con- 
ference with  the  Executive  Council  of  the  Municipal  Tramways 
Association,  on  the  subject  of  motor-omnibus  traffic. 

The  Finance  Committee  has  recommended  the  Council  to  consent 
to  automatic  chocolate  supply-boxes  being  fixed,  as  an  experiment, 
on  the  upper  decks  of  37  tramcars  ;  the  proposed  rental  is  £2  lOs. 
der  car  p^T  annum. 

The  Highways  Committee  has  ordered  a  report  to  be  prepared  on 
the  subject  of  linking  up  the  tramway  system. 

Oxford, — Recently  a  local  syndicate  has  placed  some 
motor-'buses  on  the  streets  to  compete  with  the  horse  tramways  ; 
these  are  unlicensed,  as,  in  view  of  its  agreement  with  regard  to 
the  electrification  of  the  tramways,  the  Highways  Coipmittee  has, 
so  far,  refused  to  license  competing  vehicles.  The  question  of 
obtaining  an  injunction  against  the  bus  company  is  being  con- 
sidered. According  to  the  <S'^a//^/fl/-i,  Messrs.  Tilling  have  applied 
for  a  licence  to  run  a  fleet  of  petrol-electric  'buses  in  the  city,  and 
have  ofifered  to  contribute  to  the  rates  in  the  form  of  rent,  &;c. 

Paisley. — The  proposed  increase  of  fares  on  the  long- 
distance runs  of  the  Paisley  and  District  Tramway  Co.'s  system  was 
the  subject  of  a  long  debate  at  the  last  meeting  of  the  Renfrew 
T.C.  Bailie  Ferguson  moved  that  the  Council  approach  the  T.C.'s 
of  Paisley,  Barrhead  and  Johnstone,  with  a  view  to  jointly  sup- 
porting a  motor-'bus  service  to  run  in  opposition  to  the  tramways. 
The  Council  decided  in  view  of  the  unsatisfactory  nature  of  the 
service  to  communicate  with  the  neighbourirg  towns  served  by 
the  company  with  regard  to  the  increased  fares. 

Ranisbottom. — An  endeavour  is  being  made  to  arrange 
with  Tracklesa  Trolley,  Ltd.,  to  send  one  of  its  Cedes-Stoll  vehicles 
to  Ramsbottom  for  a  period  on  free  trial. 

U.S.A. — Revised  contracts  have  been  made  between  the 
Commonwealth  Edison  Co.  and  the  Chicago  railway  companies,  for 
the  remainder  of  the  concessions  of  the  latter.  The  railway  Fupply 
now  forms  70  per  cent,  of  the  company's  huge  output.  Up  to 
now  entirely  distinct  cable  systems  and  sub-stations  have  been 
maintained  for  the  city  supply,  the  surface  and  the  elevated  rail- 
ways. The  necessity  for  this  duplication  of  plant  is  to  be  removed 
under  the  new  arrangement.  Under  the  new  contract  the  maxi- 
mum demand  for  any  month  is  calculated  from  the  heaviest  hourly 
morning  and  evening  loads  on  three  consecutive  days  giving  the 
heaviest  six  hours'  consumption  during  that  month.  The  Edison  Co. 
has  to  supply  a  maximum  demand  of  20,000  KW.,  or  more  if  the 
previous  month  shows  that  it  is  required.  The  scale  of  charges 
varies  in  the  case  of  the  primary  charge  from  §1.2.5  per  KW.  for 
the  first  30,000  KW.  to  $.833  for  above  120,000  KW.  The  secondary 
charges  also  vary  from  4  c^t  per  KW.-hcur  for  the  first  5  million 
KW.-hours  per  month  to  '36  cent  for  above  40  million  KW.-hours 
per  month.  A  coal  clause  is  introduced  and  the  agreement  includes 
many  extra  provisions  for  the  future. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Post  Office  TeUftTaph   and  Telephone   Society  of 

London. —  A  meeting  took  place  on  Monday  to  hear  an  address  by 
Mr.  P.  W.  H.  Maycock,  a  telephone  traflBc  expert,  on  "  Telephone 
Traffic  Statistics.'' 

The  Telephone  Service. — A  number  of  local  authorities 
in  the  Metropolitan  area  have  been  induced  to  waive  the  way  leave 
rentals  on  telephone  pole*,  on  the  understanding  that  the  concession 
will  lead  to  a  cheaper  and  better  service. 

Lonp-distance    Telephony,  —  Telephonic    connection 

between  Berlin  and  Milan  has  lately  been  completed. 

\ew  Cable. — Owing  to  the  increase  of  traffic  with 
Germany,  it  has  been  decided  to  lay  a  new  telegraph  cab'e,  with 
four  wires,  between  Emden  and  Baotcn,  this  being  the  seventh 
Anglo-German  cable. 

German  Colonies. — The  first   section  of  the  German 

wireless  telegraph  system  in  the  Sonth  Seas  has  been  opened  to 
public  use,  with  the  inauguration  of  the  stati  ns  on  the  islands  of 
Yap  and  Nauru.  Telegrams  to  Nauru  are  di^patched  by  cable  as 
far  as  Yap,  and  are  sent  on  thence  by  wirel*  ss  telegraphy. 

The  wireless  station  at  Kamins,  in  Togo,  German  West  Africa, 
has  received  a  number  of  wireless  telegrams  from  the  station  at 
Nauen,  a  distance  of  3,348  miles.  The  Kamina  station  will  not  be 
ablie  to  reply  until  its  naw^lant  has  been  completed. — Renter. 


d'crmany. — The  namber  of  aatomatic  telephone  oonoec- 
tionx    irittall'^l    by   Meaan.   Kidmen*  k.  B»lak«,  in  G«nMar  Hid 

abroa'i,  no*  ;tmountii  to  over  \()ii.(ii)0.  Bach  timTf*.  *ttif a*!  in  • 
few    ycarH    att<-^'.  th<:    valo«;    of  ».h«  >i«aMB«  f-  «§ 

regarrlM  prao'ical  utility.     There  »rerwpr;»»*  ,rk 

and  \'Z   under  conitnictioD,   and   tb«    an-  m 

gaining  incr<>«i!in(r    fa  '  r   qoit«    muui    .luinikiiuzu.   ■  leU- 

ijraplim  und  t'ernipre,  '■.. 

Austria. — Automatic  telephone  exchaDges  hftve  been  lei 
np  at  Graz  and  Krakaa,  and  have  giren  moct  Mtiafiietory  rmlto 
from  the  noints  of  view  of  h>oth  workioff  and  ceoaomj.  It  hat, 
therefore,  now  t>een  decir?e<l  to  introdace  the  ■yatcm  iato  Vi«aaA, 

with  Hf-mi-antomatic  working. 

Communii  ation    with     Traios.  —  Very    Mtafactory 

results  are  being  obtainfd  with  the  in*ta]lati/>n  of  wireleaa  tele- 
graphy on  one  of  the  expreiw  traina  of  the  Lackawaona  Railroad 
U.S  A.,  and  it  is  stated  that  the  comp«Dj  will  thortljt«{aip  all  their 
trains  with  wirelesa  apparatus. 

Postal  Servant.s.— On  Thnrsday  last  week  the  Poet- 

master-G^neral  informed  a  deputation  fmm  th*  postal  eoiploj^ 
that  the  Government  was  determined  not  to  gr  S  per  oeiit. 

increase  of  wagres  asked  for.     On  Tue«day  the  .seentireof 

British  Postal  Unions,  after  considering  the  matter  for  7  hoora, 
decided  not  to  ballot  the  members  with  regard  to  a  atiike,  bat  to 
make  an  appeal  to  Parliament  in  the  next  aession. 


CONTRACTS  OPEN  and  CLOSED 


OPEN. 


Ainsnorth    (near    Bury).— .lannary    5th.      Electric 

lighting  at  the  .Sanatorium,  for  the  Bnry  and  District  Joint 
Hospital  Board.  Sp»ci6cations  10s.  (returnable).  F.  Wild,  Clerk 
to  the  Board,  Cross  Street,  Bury. 

Australia.— Sydney    (Nkw   South    Wales). — March 

18th. — For  the  rostmaster-General.  Seven  automatic  switchboarda. 
Schedule  No.  179.     See  '"  Official  Notices"  December  5th. 

Melbocbxe. — March  18th.  For  the  Poet maater-G^ntral.  ScTan 
automatic  switchboards.  Schedule  No.  179.  8e«  "  Official  Notio**" 
to-day. 

Brisbane.  —  January  7th.  Switch'ooards,  parts  and  aooefwnriM  : 
Telephone  instruments,  .^c.  ;  measoring  instrumentc,  Jcc.  :  tele- 
graph instruments,  ice ;  protectors,  part«.  A;;.  See  *'  Official 
Notices  "  December  5th. 

Bedford.— Corporation.  One  hand-operated  overhead 
travelling  crane.     See  "  Official  Notices"  to-day. 

BelfCium, — January  I'.Hh.  The  municipal  authorities  of 
Antwerp  are  inviting  tenders  for  the  supply  and  equipment  of  two 
transformer  stations  at  the  docks  in  that  city  and  for  the  supply 
of  a  quantity  of  armoured  cable. 

Bradford. — December  lOth.  Corporation.  One  turbo- 
generator, about  5,000  KW.  :  storage  batteries,  boosters  and  vk  itch 
and  regulating  gear  ;  two  I.oOO-knv.  rotary  converters,  trana- 
formers  and  switchgear.     See  "Ofiicial  Notices"  November  l^Kh. 

January  Hrd.  Corporation.  Supply  of  eleclric  trolley  vehicle 
equipment.     See  '  Official  Notices"  lUtember  12th. 

Caistor. —  December  10th.  I'nion  Workhouse.  E.I^. 
installation,  l.">0  lights.  Particulj^is  from  Mr.  A.  A.  Padley.  Clerk, 
Union  Offices. 

Canada. — Bowxess,  Alia. — December  31st.  For  the 
Bowness  Improvement  Co.,  200-KW.  traction  motor,  one  four-panel 
switchboard,  one  250  K.v  a.  generator,  and  a  gas  engine.  Mr.  T.  L. 
TurobuU,  220,  Sth  Avenue  West,  Calgary,  is  the  engineer- in -charge. 

Toronto. — January  20th.  Board  of  Control.  Mechanical 
filtration  plant.  boileri«,  steam  turbo-eenerator  plant,  *c.  Specifi- 
cations from  Mr.  J.  Milne,  Depaitment  of  Works  I'ity  Hall  — 
Ctinadian  En<jineer. 

Carlisle. — I^ecemlxr  81st.  Cor]>oration.  Two  l,i\>0-K\v. 
high-pressure  turbo-alternators  ;  two  set«  of  sorfaoe^Xkodensiiifr 
plant  ;  two  (iOO  KW.  rotary  converters  :  and  high-tension  switch- 
gear.     See  "Official  Notices"  Dtcember  12th. 

Crete. — ^[arch  i;Uh.  Electric  tramwaj  coucesaion  for 
.")0  years*.     See  this  colamn  for  December  1 2th. 

Frant'e, — Paris. — December  29th.  Tenders  are  invited 
for  the  metallic,  mechanical  and  electrical  equipment  of  a  movable 
weir  to  be  built  acros's  the  Seine  at  Elbeuf,  iu  replacement  of  the 
existing  structure.  Pitrticulais  from  M.  Vidal,  ingenienr  en  chef 
des  ponts  et  chanss^s,  pavilion  de  la  Navigation,  Port  de  la 
Bonrdonnais,  Paris. 

January  20th.     The  French  State  R-iilway  A     "  s  (Bureaux 

du  Service  Electrique,  l'"  Division^  i:?.   Rue  c  Parl^  are 

inviting  tenders  for  the  supply  and  laying  of  two  high-tension 
three-phase  cables  between  the  Denis-Boucher  Bridge  and  the 
Argentenil-Friags  sub- station   near  Paris, 

Leeds. — December  22nd.  Electric  light  work,  children's 
block,  Infirmary,  for  the  B.  of  G.  Thos.  Winn  5c  Sons,  architecte, 
84,  Albion  Street,  Leeds 
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Leisli  (Lanes.).— December  19th.  Corporation.  Water- 
tube  boiler,  with  mechanical  stokpr,  forced  Hraupht  plant,  air 
heater,  ^to.     See  "  Offi<Mal  Notices  "  December  5th 

London.  —  L.C.C.  —  December  23rd.  Steam,  exhaust, 
condenser,  feeil,  &c.,  pipingr,  water  tanks,  &c.,  for  Greenwich 
generatine  station.     See  "  Official  Notices  "  December  5th. 

The  Hiffhways  Committee  recommends  that  alternative  tenders 
for  50.  100  and  150  new  trailer  cars,  and  tenders  for  200  electric 
cars  for  ui=e  in  connection  with  the  trailer  cars  on  the  Council's 
southern  tramways  be  invited,  also  for  the  supply  of  tramway 
fittings  equipment.  \.o  ,  for  1914-15. 

The  Chief  Eneineer  is  to  be  authorised  to  obtain  carbons  for  the 
arc  lamps  on  the  Victoria  Embankment  and  Westminster  Bridge 
at  a  cost  of  £  \  00. 

,Tanu<iry  13th.  Installation  of  130  liphtinp  points  at  Popham 
Road  Elementary  School,  South  Islington.  See  "Official  Notices" 
to-dav. 

G  P  0. — .Tannary  5*^h.  Telephone  silence  cabinets,  for  the 
P.M  G.     See  "Official  Notices"  November  2l8t, 

Hackney.— Tenders  for  the  erection  of  electricity  substations. 
Time  extended  to  December  22nd. 

Manchester. — December  19th.  Corporation.  Motor- 
con  vertt^rs  or  rotary  converters  and  static  transformers  as  follows  : — 
Four  1,000/1, 250-KW.  sets;  one  1,000-KW.  set;  and  two  650/800-KW. 
sets.     See  "  Official  Notices  "  December  5th.  ^'"f 

Northampton. — January  12th.  Corporation.  Double 
line  of  tramways  to  Far  Cotton  and  doubling  of  section  of  Kings- 
thorpe  route,  also  the  necessary  overhead  fquipment.  underground 
feeders,  telephones,  ko.  Specifications  (£5  deposit)  from  Mr.  A. 
Fidler.  Borough  Engineer,  Guildhall,  on  or  after  20th  inst.  Tenders 
to  H.  Haukinson,  Town  Clerk. 

8alford. — Corporation,  4,000  yards  Doulton  pattern 
three-way  brown  glazed  stoneware  cable  conduits.  See  "Official 
Notices"  to-day. 

Southampton. — The  tramways  general  manager  has 
bo^n  authorised  to  renew  the  rails  in  a  portion  of  St.  Mary  Street. 
Tenders  are  required  for  about  100  tons  of  tram  rails  to  the  British 
standard  section  No.  i,  and  for  a  few  lengths  of  section  No.  4c  for 
curves. 

Spain. — December  22nd.  The  Spanish  Ministry  of 
War  in  Madrid  is  inviting  tenders  for  the  concessioii  for  the  supply 
of  electrical  energy  to  the  Fabrioa  de  Artilleria  Works  at  Granada, 
for  a  period  of  ten  years. 

Swansea. — January  8th.  Corporation.  One  or  two  years' 
supply  of  motors  and  starting  switches.  See  "  Official  Notices  " 
to-day. 

Tnrkey. — Constantinople. — Tenders  are  required  (1) 

for  the  erection  of  four  wireless  stations  ;  (2)  Supply  of  12  501- 
metre  rolls  of  submarine  telegraph  cable,  with  18  conductors,  and 
paper  insulated.     Ministry  of  Posts  and  Telegraphs,  Constantinople. 

Wig^an. — December  22nd.  Corporation.  Six  double- 
deck  tramcar  bodies  with  top  covers,  six  trucks,  six  complete  elec- 
trical equipments.     See  "  Official  Notices  "  December  12th. 

York, — December  22nd.  Corporation.  Stores  for 
electricity  and  tramways  department.  See  "  Official  Notices " 
December  5th. 


CLOSED. 

Aberdeen  Line. — A  contract  for  "  Wotan  "  and  tanta- 
lum drawn-wire  lamps  and  carbon-filament  lamps  for  the  Aberdeen 
Line  for  the  ensuing  12  months  has  been  received  by  Siemens  Bros. 
Dynamo  Works,  Ltd.,  from  Messrs.  G.  Thompson  &  Co.,  Ltd. 

Iccrinffton. — Thp  municipal  authorities  of  Accrington 
have  just  placed  an  order  with  L^yland  Motors.  Ltd.,  Lsyland,  for 
a  petrol  motor-tower  wagon  for  use  in  connection  with  the  main- 
tenance of  the  electric  tramway  overhead  conductors. 

Ashton-nnder-L;Fnp. — The  Electricity  Committee  has 

accepted  the  tenders  of  M"".  H.  Johnson  and  the  New  Moss  Col- 
liery Co.,  for  coal  during  six  months. 


Australia.  —  According 


to  the  Australian  Mining 
Standard  the  following  tenders  have  been  accepted  by  the 
Postmaster-General's  Department :  — 

Commonwealth  — 
1,76«  800  B  type  insulators,    £20,003  —Commonwealth  Art  Pottery  and 

Insulator  Co. 
426,000  K  lype  Insulators,  JB12,282.— Fire  Brick,  Insulator  and  Pottery  Co. 

nf  Viot'iria 
513  000  A  cype  insulat  )rs,  jE12  509.  — Importfid  thnugh  Dalgety  *  Co.,  Ltd. 
78,000  A  type  iasulitors,  j£l,969.— Imported  through  Websocr  &  Co. 

Victoria  — 

?33ton3  sulphate  of  copper,  not  to  exceed  £9,321.— Mond  Nickel  Co. 
15  magneto   nonmnltiple  switohboai-ds,  50  lines,  £29   each:  S.")  magneto 
cardless  switchboards,  ID  lines,  £12  each.— Western  Electric  Co.,  Litd. 

N.S.W.— 
5,000    single-pole    strips    and    projectors,    with    ca'bon   plate    arrester, 
£1  7s.  6i.  each.— Western  Electcic  Co.,  Ltd. 

Queensland. — 
Cast-iron  pot-hnads.— Siemens  Bros.    Dynamo  Works,  Ltd.,   and  Noyes 

Bros  (Sydney),  Ltd. 
2,000  g'luss  cells,  f  at  Callaad  battery,  2s.  8Jd.  each ;  1,000  glass  cells,  7d. 

each. — Brisbane  Electrical  Co. 
6,0D0  glass  cells,  is.  per  doz.— British  G.B.  Co.,  Ltd. 


South  Australia. — 
Telegraph    and   telf-phono   material.— India-Rubber,   Gutta-Percha   and 

'T'elegraph  Works  Co.,  Ltd. 
40,000  ooppfir  tapes,  £1  Os    3(1,  per  1,000  ;  5  tons  bronze  wire,  70  lb.  per 

mile,  £95  per  iiille.— B.I.  and  Helsby  Cables,  Ltd. 
30J  tons  hand-drawn  copper  wire,  £83  4s.  per  ton,— R,  Johnson,  Olapham 

and  Morris,  Ltd. 
2,800  zincs  for  gravity  cells.  Star  pattern,  Is.  5d.  each.- A.  W.  Dobbie  &  Co. 
Western  Australia  — Lightnirg  arresters  and  detectors. 
30  miles  tinned  copper,  rubber-insulated  wire,  No.  20,  L.S.W.O.,  £3  ISs. 

per  milH  ;    5  miles  ditto.  No.  22,  L.8.W.G.,  £2  178.  6d.  per  mile.— B.I. 

and  Helsby  Cable?,  Ltd. 
100  dutec'o -8,  Rlumiu:um  oases,  £3  5p.  each  ;  450  miles  twisted  pair,  tinned 

annealed  c  pp»r  wire,   rubber-insulated,  taped  ani  b  aided,  £14  4s, 

per  roile;   70  miles  t'nned  copper  wire,  rubbt-r-lnsulated  fnd  braided, 

£5  7s    per  mile;    100  miles   twi^ited  pair,  outside  distributing  wile, 

£17  15s.  per  mile.— General  Electric  Engineeriug  Co. 
Teleg'^aph  material.— India-Rubber,  Guita-Peroha  and  Telegraph  Works 

Co  ,  Ltd. 
Toleph  ne  material.— J.  Bartram  &  Pon,  Ptv.,  Ltd, 
Telephon<>  material,— Piemens  Bros.  l)ynamo  Works,  Ltd. 
Telephone  m*lerial.— Western  Electric  C  >.  (Aus  ),  Ltd. 
Condensers,  insulators  and  tinned  oc  pper  wire. — J.  C.  Fuller  &  Son. 
150  cable  d  stributing  hrxep,  5  puirs,  88.  8d   each  ;  250  ditto,  13  pai'P,  148. 

each;    200  diito.  26  p«irp,  £1  2s.  6d.  each  ;    BOdiitc,  39  paiis,  £1  lOs. 

each  ;  150  ditto,  52  pairs,  £2  each.— W.  T.  Henley's  Telegraph  Works 

C ).,  Ltd. 
15,000  zincs,  for  gravity  cells.  Star  pattern,  Is.  2|a.  each. — H.  Armstrong, 

Ltd. 
Various  telephone  material  and  100  miles  twisted  pair  wire,  £19  per 

mile.— Mallorh  Bros. 
Forty  miles  tinned-copper  wire,  vulcanised  rubber. insulated  wire.  No,  18 

I'.S.W.Q.,  £8  10s.  par  mile.— Noyes  Bros.   (Melbourne)  Proprietary, 

Ltd. 
Enamelled  wire.— Imperial  Electric  and  Engineering  Co. 
Ninety  two  tans  hard-drawn  copper  wire,  £84  per  ton.— Qibbs,  Bright 

and  Co. 
Five  thousand  glazed  earthenware  four-duct  conduits,  4b.  4d.  each ;  1,8£0 

ditto  six-duct,  68.  2d.  each, — Mills  &  Co. 
Automatic    swinchboard,    for   Perth,    £42,612.  —  Automatic    Telephones 

(Australia),  Ltd. 
Thirty  thousand  insulators.— Theodore  Zwicker  &  Oo. 

Sydney.— Municipal  Council  :— 

Metal-filament  lamps,  £987. — Australian  Metal  Co. 

A»c  lamp  winches  (£170). — Warburton,  Franki,  Ltd, 

Three  thousand  one  hundred  fuse-box  replacements,  £87  10s,— B.I.  and 

Helsby  Cables,  Ltd. 
One  hundred  thousand  i.e.  flame  arc  lamp  carbons,  £1,091.— Siemens 

Bros,  Dynamo  Works,  Ltd, 

Melbourne. — City  Council : — 

Electric  meters,  £767.— Chamberlain  &  Hookham,  Ltd.  j    ditto,  £817. — 

R-ason  Manufacturing  Co.;  ditto,  £498.— A. E.G.  Co. 
Three  pha<)e  transformers,  £482,— Johnson  &  Phillips,  Ltd. — AuHralian 

Mining  Standard. 

Melboukne  Railways.  —  The  Avstralian  Mining  Stnndard 
states  that,  acting  on  the  advice  of  Mr.  C.  H.  Merz,  the 
Victorian  Railways  Commissioners  have  accepted  the  tender 
of  Siemens  Brothers  Dynamo  Works,  Ltd.,  for  supplying  the 
switchgear  and  accessories  for  the  electric  power  station  in  connec- 
tion with  the  suburban  electrification  scheme,  the  amount  being 
£140.000.  The  whole  plant  will  be  manufactured  in  Great  Britain. 
For  the  manufacture  of  the  large  condensing  plant  required,  the 
tenders  submitted  by  the  G.  Weymouth  Proprietary,  Ltd.,  of 
Richmond  (V),  have  been  accepted,  the  total  amount  being 
£8.'>,25l.  The  Railways  Commissioners  express  their  satisfaction 
that  a  local  firm  should  have  secured  this  important  contract  in 
competition  with  overseas  tenderers. 

Barnes. — The  District  Council  has  accepted  the  tender 
of  Pooley  &  Austin,  at  £141,  for  the  supply  of  a  10-KW.  steam 
dynamo,  with  Reavell  engine  and  Mawdsley  generator,  with 
switchboard  complete. 

Bournemouth. — The  T.C.  has  accepted  the  following 

tenders  for  the  supply  of  10  new  tramcars  : — 

United  Electric  Car  Co.,  Ltd.— Car  bodies,  '£499  each,  and  one  vesti- 
bule, £26. 

Brush  Electrical  Engineering  Co.,  Ltd.— Brill  type  trucks,  £130  each. 

British  Westinehouse  Co.,  Ltd.— Electrical  equipment,  £343  per  car, 
ditto  for  brakes,  £150. 

Bradford. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Brown  Manufacturing  Co.,  Ltd.,  for  the  supply 
of  uniform  clothing,  as  follows  : — 30  jackets  at  £1  8s.  lid.  each, 
30  waistcoats  at  73  9d.  each,  60  pairs  of  trousers  at  los.  9d,  per 
pair,  and  30  caps  at  2^.  lid.  each. 

Chesterfield, — In  connection  with  the  tramways,  the 
T.C.  has  accepted  the  following  tenders  for  three  double-deck 
cars  : — 

B  ush  Elect'ical  Engineering  Co.,  Ltd.— Car  bodies,  £469  eich. 

British  Westinehouse  Co.,  Ltd — Electrical  equipment,  £282  per  car,  elec- 
trical track  brakes,  £55  per  brake. 

The  Council  has  also  accepted  the  offer  of  Messrs.  Griffiths  and 

Millington  of  £300  a  year  for  the  right  of  fixing  advertisements 

on  17  cars  for  a  term  of  seven  years. 

€lacton-on-Sea. — The  U.D.C.  has  accepted  the  tender 
of  Me-srs.  Ward,  of  Silvertown,  for  an  oil  fuel  tank  of  35  tons 
capacity,  for  the  new  Diesel  plant,  at  £65. 

Dover. — The  T.C.  received  the  following  tenders  for 
installing  the  electric  light  at  Barton  Road  schools  :  — 

Mr.  Martin  Dover  (accepted) £51 

J.  Wnpiit&Son 85 

Mr.  RobsDU  ..        66 

Mr.  Pink       63 

Glasgow  and  Leith, — The  Glasgow  Corporation  has 
ordered  two  petrol  motor  tower  wagons  from  Halley's  Industrial 
Motors,  Ltd.,yoker,  for  use  in  connection  with  the  maintenan'ie  of 
the  tramway  overhead  conductors.  The  Borough  of  Leith  ha?  also 
placed  an  order  with  the  same  company  for  a  second-  25-h.p.  tower 
wagon. 
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L,r!,C. — The  Eflucation  Commitbpe  recommendB  the 
acceptance  of  the  tendern  of  G.  F.  Ratcliffe  k  To.,  of  £3r,o  lOs  M., 
and  R  II  <k  J.  Pcarcon,  Ltd..  of  £307,  for  mHtallinp  electric  liifht 
in  the  Hammerpmith  Trade  School  for  (lirla,  and  the  Lancaxter 
Road,  Kensinpton,  L.C.C.  School  respectively. 

Tenders  for  electric  lierhtinpr  at  the  foUowinp  schoolH  are  expected 
to  be  received  either  before  the  adjournment  of  the  Cormcil  for,  or 
durintr,  the  ChristmaH  recesB.  The  Committee  recommendB  that 
the  chairman,  deputy  chairman  of  the  Council,  with  the  chairman 
and  vice  chairman  of  the  Education  Committee,  and  of  the 
Buildine  Rub-Committee  of  the  Education  Committoe,  be  authorised 
durinp  the  receps  to  open  and  accept  the  lowest  Batiafactory  tender 
in  each  ca«e  :— Vernon  Square.  Finsbury  ;  Popham  Road.  Islington  ; 
Ranela^h  Riad.  Westminster  ;  Ocean  Street,  Stepnev. 

The  Stores  and  Contracts  Committee  recommends  the  acceptance 
of  the  tender  of  the  Edison  k.  Swan  United  Electric  L'pht  ('\.  Ltd., 
for  electric  lamps,  Schedule  No.  17  items  8  to  27  (metal-filament 
lamos.  drawn  wire  (British),  for  12  months,  and  that  the  Committee 
b"  authoriped  to  a'-cept  the  lowe-t  satinfactory  tenders  dnrin^  the 
Ohri'<tmas  rec^-sp,  for  Schedules  14  (electric  fittings),  and  15  (electric 
insulating^  materials). 

The  Fire  Brieade  Committee  reports  that  electric  chargingr 
apparatus  has  been  installed  at  O'd  Kent  Road  Fire  Station  at  a 
cost  of  £52,  and  recommends  that  M-^nsrs.  Dennis  Bros,  be  allowed 
to  sub-let  to  Mepsrs.  Crompton  k  Co.,  the  necessary  electrical  work 
in  connection  with  motor  fire  appliance  for  smoke  helmet  work. 

The  Highways  Committee  is  to  obtain  1,500  machines  for  can- 
oelline:  return  and  trnnsfer  tickets,  at  a  cost  of  £900.  The  tender 
of  Mesprs.  J.  Stirk  &  Sons,  Ltd.,  at  £1.020,  is  to  be  accepted  for  the 
supply  of  a  machine  for  cutting  high  check  rails  on  tramway 
tracks. 

The  undermentioned  tenders  have  been  received  for  the  supply 
of  2i  tons  of  T.C.C.  copper  wire  '229  in.  diameter  and  7i  tons  of 
D.C.C.  copper  wire  "229  in.  square. 

R.    R.   Todd,    Hiprh    Holborn,  W.C.    (agent  for    Felten    and 

Ouiileaume,  of  MulhPim-on-Rhine,  Germany)    ..  (accepted)  £833 

London  Kleofric  Wire  Co.,  and  Smiths,  Ltd.           85.S 

B.I.  and  Helsby  Cables  Ltd SCe 

Manchester  Armature  Repair  Co..  Ltd 897 

Calif  nder's  Cable  and  Cons.  Co.,  Ltd 950 

Western  Bleo.  Co.,  Ltd 956 

I.R..  G.P.  and  Tplpgraph  Works,  Ltd 987 

W.T.  Henley's  Teleg.  Works  Co.,  Ltd 1,024 

The  Committee  report  the  acceptance  of  the  offer  of  Messrs. 
Newton  Bros,  of  £320  for  the  supply  of  coils  in  connection  with  the 
reconstruction  and  rewinding  of  motor-generators,  and  that  of 
Messrs.  J.  G.  Ingram,  Son,  Hackney  Wick,  at  £206,  for  the  repair  of 
plough  bases.  Three  Burroughes  adding  machines  are  to  be  pur- 
chased, at  £4()0,  for  use  in  the  tramway  department. 

Hammersmith. — The  Electricity  Committee  has  accepted  the 
tender  of  Messrs.  Siemens  Bros,  for  the  supply  of  50  white  light 
arc  lamps,  for  hiring  out,  at  £5  15s.  each  ;  and  of  the  General 
Electric  Co.,  Ltd ,  for  arc  lamps,  to  be  supplied  singly  or  as 
required,  at  £9  10s.  each. 

For  the  supply  of  mechanical  stoker  coal  for  12  months,  the 
tender  of  Messrs.  Cory  Bros.  &Co.  of  lis.  lid.  per  ton  was  accepted. 

The  tender  of  Messr".  Toy  &  Winslow  has  been  accepted  by  the 
Metropolitan  Asylums  Board  for  installing  electric  light,  telephones, 
&o.,  at  the  Board's  research  laboratory. 

SouTHWABK.— The  B.C.  is  purchasing  a  23-H.p.  motor  from  the 
Electrical  Co.,  Ltd.,  at  a  cost  of  £56  lis. 

Newcastle  (Co.  Down). — The  Urban  Council,  on  10th 
inst.,  accepted  the  tender  of  Metsrs.  Cnrran,  Belfast,  for  the  lighting 
of  the  town  by  electricity. 

New  Zealand.— Tencier  Board.  3,000  B.B.  wall  tele- 
phones, £7,537 — B.  L.  Donne. — Australian  Mining  Standard. 

Norwirb, — The  Corporation  Electricity  Committee  has 
accepted  the  tender  of  Messrs.  C.  A.  Parsons  &  Co.,  Ltd  ,  for  a 
3,000-KW.  turbo-alternator,  complete  with  condensing  plant,  and 
with  two  1,200-KW.  rotary  converters  by  Siemens  Bros.  Dynamo 
Works,  Ltd.,  at  £8,578. 

Naneaton. — The  T.C.  has  accepted  the  tender  of  the 
British  Insulated  and  Helsby  Cables.  Ltd.,  for  300  yards  of 
15  three-core  cable  for  extensions,  at  £108. 

Pontef  fact. — The  B.  of  G.  has  accepted  the  following; 

tenders  : — 

E.  Brook,  Ltd.-MototB,  &o..  £72. 
Simplex  Conduits,  Ltd.— Lamps,  £17. 

Salford. — The  E.C.  has  accepted  the  tender  of  Messrs. 
A  J.  Kirby  k  Co.  for  a  complete  covering  with  pitch-pine  boards 
for  the  water-softening  plant,  for  £95. 

Sunderland. — The    T.C.  has  accepted   the   following 

tenders  : — 

B.I.  &  Helsby  Cables  Co.— Cables. 

I.R.,  G.P  and  T.  Works  Co.— Cables. 

Siemens  Bros.— Meters. 

A.  Wright  &  Co.— Calorimeter. 

Hopkinson  &  Sons,  Ltd — Wrought  steel  saddle  pieoes. 

Dewrance  &  Co.— Bigtaprossure  Bieam  valves. 

Walsalli — A  contract  for  traction  type  tantalum  lamps 
•  for  the  borough  tramways  has  been  placed  with  Messrs.  Siemens 
Bros.  Dynamo  Works,  Ltd. 


FORTHCOMIh'G    EVENTS. 
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Association  of  Mining  Electrical  En^inee's.-SatardaT,  Daensbar 

At  4..'iU  p  rn      Al  ni,)ai   i  tchuicai  Cottege,  Cilaaffov.    Paparoa" 
Wii.ding,"  by  Mr.  J.  Oill«»p>e. 

Institute    of    Marine   Engineers.— Monday,  Daeembar 

Umuussion  I  r  Fuei  Teii. 

Salford  Technical  and  Engineering  Association.— Frd^y, 

At  G.15  p  m.     At  mc  inatuuie.     Aunuai  eociAl. 

Royal  Institution  of  Great  Britain.— 8«tarday,  Decembar  STib.    Altpja. 

Al  A  b  uiarle  btreel,  \V.     Juveuiie  lectare,  flnt  Ot  a  SariM  OD  **  A  Voyaca 
in  Space,"  by  Prof.  U.  H.  Turner. 
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(LONDON    DIVISION). 


Commanding  Officer— Linn.-Coi..  B.  M.  Lxa7. 
The  following  orders  have  been  ieaned  for  the  next  two 

Monday,  December  21nd  to  Satunlay,  December  S7th.— Headqaanara  will 

b^  closed  f  r  techi  ic^l  iLStraction,  bat  will  be  o[ea  lor  the  traaaacti^a 

of  regimental  business. 
Monday,     January      5ih.— "A"     Company.        Technical 

7  p.m.  to  10  p.m. 
Tuesday,  January  6th.—"  B  "  Company.    Ditto. 
Wednesday,  Januirv  7th.— Recruits  only.     Infantry  drill  and 

instruction,  7  p.m.  to  10  p.m. 
Thursday,  January  8tta.— "C"  Ccmpany.     Technical  instractioa,  *  p.aa. 

to  10  p.m. 
Friday,    January    9lb.— "D"  Company.     Technical    ionrnctiaa,  TJO   lo 

9  aO  p.m.    Special  class  on  Crossley  engine,  7  to  8  p.m. 
Saturday,  January   lOtb.— Hradqnarters  will    be  cpened  for  refimental 

business  oniy  irom  10  a.m.  till  13  noon. 

(Signed)        F.  R.  HoltWbitb,  Capt.  R.E.,  Adjatant. 

For  Officer  commanding  L.E.K. 


NOTES. 


The    Christmas     Holidays.— We    shall    be    glad   if 

readers  and  advertisers  will  take  special  note  of  the  followinjr 
arrangrements  conaequent  npon  the  Elkctrical  Reiiew  for 
December  2tith  having  to  aj^pear  on  the  morning  of  Wednesday, 
December  24th. 

It  will  be  necessary  for  that  issue  to  go  to  press  mach  earlier 
than  usual,  and  it  is  imperative  that  all  communications  for  tha 
editorial  department,  except  the  latent  items  of  special  newa 
should  be  sent  in  so  that  we  receive  them  by  Monday  momiog 
next,  December  22nd. 

The  advertisement  department  annonncee  that  all  new  adrertiae- 
ment  copy  and  alterations  to  existinsr  di^tplaved  advertisements 
should  reach  4,  Lud^ate  Hill,  E.C.,  not  l-.^er  than  this  mominir, 
Decembar  19th.  "'Official  Notices"  and  small  prepaid  advertise- 
ments can  be  received  up  to  9.30  a.m.  on  Tuesday,  23rd  inst. 

The  B.T.H.    Operatic    Societr.— How   Art    rcaj   be 

allied  with  Science  is  well  exemplified  by  the  prvramme  of  the 
B.T.II.  Operatic  Society,  which  this  werk  is  pri^uciue  "  The 
Mikado,"  a',  the  Rupby  Hi^'podrome,  and  has  issued  a  dainty 
souvenir  of  the  performance.  This  is  the  third  production  of  this 
highly  talented  an  ateur  company,  the  members  of  which  are  all 
members,  or  thewivtsof  members  of  the  B.T.H.  staff  or  works. 
The  orchestra  is  also  recruited  f  n  m  the  B  T.H.  company,  the 
whole  of  the  performers,  therefore,  being  amateurs  :  but  if  the 
pnduction  of  "  Pinafore"  la^it  year  by  practically  the  same  artistes 
affords  a  true  criterion,  their  rendering  of  the  "M  k%do"  will 
compare  favourably  even  with  the  work  of  professional  companies. 
We  trust  that  their  success  will  again  be  as  complete  as  they 
could  wi.ith. 

Appointments    Vacant. — Shift   engmeer  for   Boxton 

U.D.C.  C30s.);  distributing  superintendent  for  Sunderland  Corpora- 
tion (£iS2).  Cable  j  anter,  for  Sal 'ord  Corporation.  Particulars 
are  given  in  our  advertisement  pages. 

Inquiries. — Makers  of  a  mechanical  joint  suitable  for 
concentric  lead-co\  ered  and  armoured  cable,  having  enter  lead  and 
armour  earthed,  are  asked  for. 
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Australian  labour  Con ditiors.— Once  more  we  are 

tempted  to  refer  to  the  comlitions  prevalent  in  the  Australian 
elactrioal  business.  Mr.  Newbery.  the  chairman  of  the  Iron  and 
Shipbuilding:  Trades  Group  of  New  South  Wales,  has  varied  his 
previous  award  dealing  with  electrical  workers.  It  is  now  arranged 
that  a  week's  work  is  to  consist  of  48  hours,  made  up  of  8-J  hours 
Monday  to  Friday,  between  the  hours  of  7.30  a.m.  and  5.30  p.m., 
and  4i  hours  on  Saturday  between  the  hours  of  7.30  a.m.  and 
12.15  p.m.  Double  time  is  to  be  paid  for  all  Sunday  or  public 
holiday  work  unless  otherwise  specified.  Foremen  are  to  be  paid 
33.  per  day  more  than  electrical  mechanics,  but  are  not  to  be  paid 
for  overtime.  Leading:  hands  are  to  g:et  Is.  Gd.  per  day  over  the 
ordinary  rate.  No  improvers  are  to  be  allowed  to  enter  the  busi- 
ness, and  those  already  serving  in  that  capacity  are  to  qualify  as 
journeymen  as  soon  as  possible.  Future  entry  into  the  business  is 
to  be  through  a  period  of  apprenticeship.  An  interesting  feature 
of  the  new  regulations  is  that  wherever  the  conditions  are 
unfavourable  to  health  or  injurious  to  clothing,  dirt  money  at  the 
rate  of  Id.  per  hour  is  to  be  paid  to  all  men  engaged  in  fitting, 
installing,  repairing  or  overhauling  electrical  apparatus  between 
ceilings  and  roofs  or  under  floors.  We  thirk  that  if  in  this  country 
B  claim  of  48.  per  week  were  admissible  for  clothes  becoming  dirty, 
it  would  be  asked  for  by  the  great  majority  of  the  men  engaged 
in  electrical  engineering  work. 

National  Illamination  Committee  of  Great  Britain. 

— A  provisional  Committee,  formed  of  representatives  of  the  Illu- 
minating Engineering  Society,  the  Institution  of  Electrical 
Engineers,  the  Institution  of  Gas  Engineers,  and  the  National 
Physical  Laboratory,  held  a  meeting  on  November  29th  last,  at 
which  arrangements  were  made  for  the  formation  of  a  National 
Illumination  Committee  to  be  constituted  according  to  the  Statutes 
of  the  International  Illumination  Commission,  with  the  primary 
object  of  affiliating  Great  Britain  to  that  Commission,  The  pro- 
visional Committee  recommended  that  the  National  Committee 
should  consist  of  five  representatives  of  each  of  the  three  technical 
Societies,  and  two  representatives  of  the  National  Physical 
Laboratory.  This  recommendation  has  been  adopted,  and  the  follow- 
ing have  been  nominated  as  members  of  the  Committee  : — By  the 
Illuminating  Engineering  Society  :  Mr.  Leon  Gaster,  Mr.  F.  W. 
Groodenough,  Prof.  Silvanus  P.  Thompsnn,  and  Mr.  A.  P.  Trotter 
(this  Society  has  not  yet  nominated  its  fifth  representative)  ;  by 
the  Institution  of  Electrical  Engineers  :  Mr.  F.  Bailey,  Mr.  W, 
Duddell,  Mr.  K.  Edgcumbe,  Mr.  Haydn  Harriton  and  Prof.  J.  T. 
Morris  ;  by  the  Institution  of  Gas  Engineers  :  Mr.  E.  Allen,  Mr.  J. 
Bond,  Mr.  W.  J.  A.  Butterfield,  Dr.  H.  G.  Colman  and  Mr.  H. 
Watson  ;  and  by  the  National  Physical  Laboratory  :  Dr.  R.  T. 
Glazebrook,  C.B.,  and  Mr.  C.  C.  Paterson.  The  first  meeting  of 
this  National  Committee  took  place  on  the  2nd  inst.,  when  the 
following  were  chosen  as  officers  : — Chairman  :  Mr.  E.  Allen,  of 
Liverpool  ;  Vice-chairmen  :  Mr.  W.  Duddell  and  Mr.  A.  P.  Trotter, 
both  of  London  ;  and  Honorary  Secretary  and  Treasurer  :  Mr. 
W.  J.  A.  Butterfield,  of  London.  Great  Britain  is  entitled  to  two 
delegates  on  the  Executive  Committee  of  the  International  Illu- 
mination Commission,  and  Dr.  H.  G.  Colman  and  Mr.  W.  Duddell 
were  accordingly  appointed  by  the  Committee  as  the  delegates  from 
this  country. 

Electricity    Supply    Rifle  league. — Representatives 

from  the  clubs  composing  this  league  recently  met  a  representative 
team  from  the  London  and  South-Western  Railway  Rifle  Club,  on 
the  range  of  the  Central  Electric  Rifle  Club  at  St.  John's  Wood. 
The  occasion  was  the  return  fixture  between  the  two  teams,  whose 
first  meeting  took  place  at  Clapham  Junction  in  the  early  part  of 
this  year,  when  the  railwaymen  won  a  most  exciting  match  by 
one  point.  The  conditions  were  the  same  as  in  the  initial 
encounter,  viz.,  10  shots  at  the  S.M.R.C.  match  target  at  25  yards 
(five  bull)  ;  12  men  to  shoot  and  10  highest  scores  to  count  in  the 
match.  The  result  was  : — Electricians,  965  ;  Railwaymen,  938. 
At  the  conclusion  of  the  match,  vrhich  had  been  witnessed  by 
Sir  Alexander  Kennedy,  F.R.S.  (President  of  the  League),  Mr.  C. 
Newton  Russell  (a  Vice-President  of  the  League,  and  borough 
electrical  engineer  for  Shorgditch)  and  Mr.  Buckmaster  (of  the 
London  and  South-Western  Railway)  the  company  adjourned  to  the 
Eyre  Arms  for  a  knife-and-fork  tea,  with  Sir  Alexander  Kennedy 
in  the  chair.  It  is  hoped  that  a  further  match  will  be 
arranged  in  order  to  decide  as  to  which  is  the  better  team. 

Losses  in  Transmission  Towers. — An  article  in  the 

Electrical  World  describes  experiments  made  to  ascertain  the 
hysteresis  and  eddy-current  losses  in  steel  towers,  to  be  used  for 
a  240-mile  trans-mission  at  150,000  volts,  50  cycles.  The  middle 
wire  of  the  three-phase  line  pastes  through  the  centre  of  the 
steel  framework.  It  was  found  that  with  200  amperes  the  loss  per 
tower  was  28  8  watts  at  60  cycles,  and  18'0  watts  at  25  cycles  ; 
with  100  amperes  the  losses  were  5  9  and  1  8  watts  respectively. 
The  losses  are  insignificant  compared  with  the  power  transmitted. 

Boiling  Carbon. —  A.t  a  meeting  of  the  Scientific 
Society  of  Breslau  last  week,  Prof.  Lummer,  Director  of  the 
Physical  Institute,  gave  a  demonntration  in  which  he  brought 
carbon  to  the  boiling  point.  He  had  previously  made  the  dis- 
covery that  carbon  could  be  liquefied  by  manipulation  of  the 
current  in  an  electric  arc  lamp,  the  carbon  rods  of  which  began  to 
boil  at  a  certain  pressure.  The  product  thus  obtained  proved  to 
be  graphite. — Financial  Times. 

Prosecution. — At  Ton-P'^ntre  Police  Court,  on  Decem- 
ber 8th,  Arthur  Hopkins,  electrical  engineer,  was  fined  lOs.  for 
having;  a  cigarette  in  his  possession  at  the  Britannic  Colliery, 
Gilfach. 


Electric  Steel. — It  is  stated  that  the  United  Burbach- 
Eich-Dudelingen  Iron  and  Steel  Works  Co.,  of  Luxemburg,  which 
erected  at  its  Eich  works  open -hearth  furnaces  in  connection  with 
the  electrical  production  of  steel  some  time  ago,  has  now  succeeded 
in  transforming  the  early  unfavourable  results  into  satisfactory 
results,  so  that  the  plant  is  not  affected  by  the  downward  tendency 
in  the  iron  and  steel  trades.  Apparently  encouraged  by  the 
experience  gained,  the  Gelsenkirchen  Mining  Co.  now  also  pro- 
poses to  erect  open-hearth  furnaces  to  the  number  of  about  12,  for 
the  purpose  of  producing  steel  by  electricity,  the  furnaces  to  be 
located  at  Esch,  on  the  Alzette,  and  at  other  works  belonging  to 
the  company.  The  specialities  made  from  electrical  steel,  such  as 
machine  parts,  curved  rails,  &c.,  enjoy  an  active  demand,  and  are 
consequently  less  subject  to  the  price  fluctuations  in  the  steel 
market. 

Electric  Vehicle    Trial. — One  of  the  Arrol-.Tohnston- 

Edison  electric  coupes,  similar  to  the  vehicle  which  made  the  run 
from  Dumfries  to  London  during  the  past  summer,  has  just  been 
submitted  to  a  trial  on  Brooklands  track,  under  the  observation  of 
the  Royal  Automobile  Club,  with  the  view  of  testing  the  distance 
that  could  be  run  on  one  charge  of  the  Edison  battery.  The 
weight  of  the  car  was,  approximately,  27i  cwt.  and,  with  pas- 
sengers, about  30i  cwt.  The  car  ran  a  distance  of  54'85  miles 
without  stopping,  and  at  an  average  and  even  speed  of  15'99  miles 
per  hour. 

Insulators  made  in  Australia. — The  British  Austra- 
lasia n  has  the  following  paragraph  regarding  the  recently  placed 
orders  for  insulators  : — "  For  several  years  Australian  manufac- 
turers of  telephone  insulators  have  endeavoured  to  obtain  a  share 
of  the  Postal  Department's  business,  but  they  have  been  unable  to 
compete  with  foreign  firms  on  the  question  of  price.  However,  in 
a  recent  calling  for  tenders  for  a  further  supply  of  insulators,  so 
little  difference  was  found  in  the  quotations  submitted  by  the 
Commonwealth  Art  Pottery  and  Insulator  Co.  and  outside  firms, 
that  Mr.  Wynne  had  no  hesitation  in  patronising  the  local  industry. 
The  present  order  comprises  250,000  of  the  B  type  of  insulator, 
10,000  of  the  A  type,  and  about  30,000  tubes,  at  a  cost  of  about 
£3,000.  The  B  type  insulators  have  passed  exhaustive  Govern- 
mental test?,  and  the  order  for  10,000  of  the  A  type  is  in  the 
nature  of  an  expertment." 

llie  Electro-Harmonic  Society  (London). — A  very 

successful  Smoking  concert  was  held  on  Friday  last ;  the  King's 
Hall  was  crowded,  as  usual,  and  the  audience  manifested  cordial 
appreciation  of  the  programme,  which  was  both  varied  and 
enjoyable. 

Institution  and  Lecture   Notes. — Institution    of 

Electrical  Engineees. — The  tenth  annual  dinner  of  the 
Students'  Section  was  held  on  Monday,  December  8th,  at  the 
Trocadero  Restaurant,  about  40  Students  being  present. 

In  proposing  the  toast  of  the  President  and  the  Institution, 
Mr.  R.  E.  Dickinson  (Vice-Chairman  Students'  Section),  who 
occupied  the  chair,  spoke  of  the  higher  aims  and  dignity  of  the 
Institution,  and  thanked  those  Members  of  Council  who,  by 
attending  Students'  meetings,  rendered  such  valuable  assistance. 
He  expressed  the  pleasure  of  the  Students  that  one  who  had  risen 
from  their  ranks  should  again  be  elected  President  of  the 
Institution.  The  President  (Mr.  W.  Duddell),  in  replying,  said 
that  every  Student  "  had  a  baton  in  his  knapsack,"  and  he  trusted 
that  many  of  those  present  would  reach  the  presidential  chair. 
For  the  past  10  years,  he  had  read  every  Student's  paper,  and, 
except  in  expression  and  arrangement,  many  of  these  were  as 
excellent  as  the  Members'  papers.  The  object  of  the  Students' 
Section  was  to  afford  practice  in  writing  and  discussion.  As 
regarded  the  A.M.I.E.E.  examination,  most  of  the  students  were, 
or  had  been,  in  attendance  at  colleges,  and  college  diplomas  or 
university  degrees  would  exempt  them  from  the  Associate 
Membership  examination.  Those  who  were  not  exempted  need 
not  fear  the  ordeal ;  the  examination  would  be  framed  simply 
to  determine  the  technical  efficiency  of  candidates,  and  the  Council 
were  prepared  to  consider  these  in  lieu  of  set  examination  papers. 

The  toast  of  the  Students'  Section  was  proposed  by  Mr.  A.  H. 
Seabrook  (Member  of  Council)  who  commented  regretfully  on  the 
rapid  flight  of  time  which  so  quickly  made  students  into  members 
of  council,  and  members  of  council  into  "old  fossils."  The  rising 
generation  of  electrical  engineers  should  not  neglect  the  com- 
mercial aud  financial  aspects  of  their  profession,  but  should  pay 
close  attention  to  the  applications  of  electricity  to  every-day  life. 
With  regard  to  these,  electricity  was  indeed  still  in  its  infancy. 
Lighting  and  power  applications  were  well  established,  but  a 
vast  field,  yet  hardly  touched  in  this  country,  included  the 
application  of  electricity  to  automobiles,  heating  and  cooking, 
metallurgy  and  chemical  work.  A  matter  which  had  been  referred 
to  this  yf ar  by  every  Local  Section  chairman  was  the  importance 
of  gasifying  coal  before  combustion,  so  that  the  valuable  by- 
products miffht  be  conserved. 

Mr.  S.  M.  Hills  (chairman.  Students'  Section),  in  replying,  said 
that,  in  view  of  the  many  counter  attractions  in  the  metropolis, 
the  progress  of  the  Students'  Section  must  be  regarded  as  satis- 
factory. Engineering  societies  in  the  colleges  retarded  somewhat 
the  growth  of  membership  and  activity  of  the  Students'  Section. 
There  was  a  difficulty  in  obtaining  students'  papers  in  London. 
If  a  good  paper  were  taken  as  an  exemption  from  the  A.M.I.E.E. 
examination,  the  problem  would,  he  thought,  be  solved. 

"The  Colleges"  was  proposed  by  Mr.  E.  L.  M.  Emtage,   who 

emphasised  the  necessity  for  co-operation  to  improve  the  status  of 

electrical  engineers.     Isolated  associations  should  not  be  necessary 

"  if  all  students  rallied  round  the  Institution.    The  colleges  could 
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do  much  to  improve  matters  by  encoura^int'  their  BtndentH  to 
participate  in  the  social  life  of  the  colleffeH  and  more  particularly 
in  the  wider  activities  of  the  Institution.  Ueplyintr  to  this  toast, 
Dr.  S.  P.  Thompson  (past  president)  stated  that  the  industrial 
depression  which  had  been  reflected  in  the  coUeifes  a  few  years 
ago  had  passed  and  the  collepes  were  now  "  healthy."  In  estab- 
lishing the  Associate  Membership  examinations,  the  Institution 
had  followed  the  lead  of  the  Civil  and  Mechanical  Engineers,  and 
it  was  a  noteworthy  fact  that  in  the  heterogeneous  committee 
appointed  by  the  Council  to  frame  the  examination  regulations, 
the  collegiate  members  were  the  most  anxious  that  the  examina- 
tions should  not  be  academic.  Examinations  would  be  as  simple, 
direct  and  practical  as  possible,  and  Mr.  Ilills's  suggestion  was 
already  in  effect  adopted,  for  theses  presented  by  candidates  might 
be  students'  papers — possibly  improved  by  aid  of  the  discussion. 

In  proposing  "The  Guests,"  Mr.  E.  B.  Driver  (Hon.  Sec.  S.  S.) 
welcomed  the  representatives  from  the  sister  institutions  and 
looked  forward  to  joint  technical  as  well  as  social  meetings.  Civil, 
mechanical  and  electrical  engineering  were  now  so  interdependent 
that  such  meetings  could  not  fail  to  be  beneficial.  Mr.  W.  M. 
Mordey  (past  president),  in  replying,  emphasised  the  debt  of 
gratitude  owed  by  students  to  Dr.  Thompson  for  his  technical 
teaching,  and  urged  students  to  take  vigorous  practical  interest  and 
part  in  the  work  of  the  Section.  He  said  the  successful  electrical 
engineer  must  now  be  a  competent  general  engineer,  with  a 
special  knowledge  of  electrical  matters.  An  electrical  engineer 
was  more  likely  to  make  a  mistake  through  not  knowing  how  to 
mix  concrete,  than  by  not  being  able  to  design  the  winding  of  a 
transformer.  Replying  on  behalf  of  the  Students'  Section  I.C.E., 
Mr.  P.  G.  Bowie  (chairman)  agreed  that  the  root  of  most  of  the 
troubles  of  Students'  Sections  lay  in  insufficient  social  intercourse. 
Joint  meetings  would  undoubtedly  be  most  valuable. 

An  excellent  musical  programme  was  provided,  and  the  work  of 
the  hon.  secretary  and  the  Dinner  Committee  was  recognised  by  an 
enthusiastic  toast. 

The  twelfth  annual  dinner  of  the  Scottish  Section  of  the  I.E.E. 
was  held  in  the  Grosvenor  Restaurant,  Glasgow,  on  December  llth, 
Mr.  J.  A.  Robertson,  of  Greenock,  presiding.  Mr.  A.  B.  Anderson, 
member  of  the  Council  of  the  I  E.E.,  in  the  absence  of  the  Very  Rev. 
Provost  Deane.  St.  Mary's  Cathedral,  proposed  the  "'Imperial  Forces." 
Commander  Aklom  and  Sir  George  Beatson  responded  ;  the  former, 
speaking  for  the  Navy,  said  that  about  a  month  ago  he  was 
examining  a  modern  battleship,  and  he  was  told  that  it  had  378 
motors  for  doing  the  work  of  the  ship.  The  Navy  had  always 
been  keen  on  electricity  ;  25  years  ago  a  battleship  cost  half  a 
million  ;  the  battleship  of  to-day  cost  2i  millions,  and  the  difference 
thus  represented  was  largely  due  to  the  development  of  electrical 
science.  Sir  John  Ure  Primrose.  Bart.,  proposed  "  The  Houees  of 
Parliament, '  Lord  R'sebery  replying  for  the  Upper  Chamber,  and 
Mr.  D  T.  Holmes,  M.P.,  for  the  House  of  Commons.  Dr.  Ferranti 
submitted  the  'Corporation  of  Glasgow,"  pointing  out  that  the 
city  of  Glasgow  was  of  special  interett  to  them  in  respect  of  its 
electrical  activities.  The  electrical  undertaking  of  the  Corpora- 
tion had  this  year  reached  its  majority,  and  when  they 
considered  how  successfully  it  had  been  carried  on  during 
the  21  years  of  its  existence,  they  must  wish  to  congratulate 
the  Corporation  in  general,  and  their  engineer,  Mr.  Lackie.  in  par- 
ticular. Lord  Provost  Stevenson,  who  replied,  recalled  that  three 
months  ago  he  had  been  in  America,  and  found  that  supply 
companies  there  were  distributing  carbon-filament  lamps  free  of 
charge  among  their  consumers.  The  reason  of  this  was  that  the 
metal-filament  lamp  took  only  one-third  of  the  energy  taken  by  the 
carbon- filament  lamp,  and  the  companies  induced  their  consumers 
to  continue  using  carbon-filament  lamps  with  a  view  to  keeping  up 
their  revenue  from  the  sale  of  electrical  energy  for  lighting  purpcsep. 
The  T.C.  were  now  supplying  power  at  Jd.  and  light  at  3d.  per  unit ; 
that  seemed  to  indicate  that  in  the  immediate  future  electricity 
would  enter  to  an  increasing  extent  into  all  the  affairs  of  their 
daily  life,  and  enable  them  get  rid  of  the  smoke  problem. 
At  this  stage  the  Chairman  said  that  most  of  them  would  be  aware 
that,  after  six  years'  service,  their  honorary  secretary  (Mr.  Sayers) 
had  felt  himself  compelled  to  give  up  that  position  to  enable  him 
to  devote  more  of  his  time  to  his  private  business  All  of  those 
who  had  come  into  contact  with  Mr.  Sayers  knew  of  his  courteiiy, 
but  they  did  not  know  of  the  untiring  energy  and  hard  work 
that  Mr.  Sayers  had  devoted  to  his  office  as  their  secretary.  They 
felt  they  could  not  let  the  occasion  go  past  without  signifying  in 
some  tangible  way  their  appreciation  of  Mr.  Sayers's  work  Mr. 
Sayers  was  not  leaving  them  altogether.  They  were  to  retain 
him  on  the  Section  Committee,  where  they  would  get  the  benefit 
of  his  experience  and  advice.  He  acked  Mr.  Sayers  to  accept  a 
gold  watch  for  himself  and  a  diamond  pendant  for  his  v/ife.  Mr. 
Sayers  briefly  returned  thanks,  and  commrndcd  his  successor 
(Mr.  Taylor)  to  the  same  kindly  consideration  which  they 
had  always  shown  him.  The  toast  of  "  The  Instiution  of 
Electrical  Engineers,"  wa-<  proposed  by  the  Rev.  B'shop  of  Glasgow, 
who  pointed  out  that  one  of  the  great  purposes  of  their  pro- 
fession as  electrical  engineers  was  the  transmis-ion  of  power. 
He  believed  that  the  whole  rural  question  depended 
upon  the  success  of  their  activities.  As  civilisation  advanced,  they 
became  less  and  less  anxious  to  expend  all  their  energies  in 
bodily  labour,  and  he  believed  that  if  they  did  not  go  too  far  in 
it,  they  were  doing  a  very  important  work  in  securing  the  cheap 
transmission  of  power.  They  were  doing  much,  too,  to  solve  ninny 
of  the  social  problems,  and  he  wished  they  would  not  confine  their 
energies  altogether  to  the  transmission  tif  force.  He  would  like  if 
they  would  transmit  force  in  terms  of  character.  Mr.  Di.ddell,  the 
President  of  the  Institution,  in  his  reply,  assured  the  Lord  Bishop 
that  they  wished  to  push  out  the  boundaries  of  the  applloation  of 


electricity  as  far  an  pwMihl*.      They  were  pmrtu-n\%tlj  nDxi^m  to 
give  the  at'ricaltnral   '  -  cheap  pow<r-  work,  »hi  bj 

carry injr    their   work  .«    ooontrj  .   th«y    woold 

relieve  their  smoke-la/len  (ilien.      Aji  tA  their  »  ht;  moiiem 

battlewhip,  he  believed  the  m<.-mbeni  of  their  I-  -;  w  •.•'d  be 

willing  and   able  to  do  their  doty   both  in  pra       .        ^-       I  .'ity 
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Mr.  J.  E  Kingsbury  gave  the  "Kootiinh  L  "   and  th» 

chairman,  in  aoknowledtrinir,  said  that  by  •  f»|f 

papers  at  their  local  ceniuff,  th»?y  bad    not  '^r 

knowledge  of  many  subject.^   relating  to   *  «f 

hail  developed  %  better  understanding  amor.^    ....  .„  ....        ..  '.his 

different  brancnes  of  the  profe)>iiion.  Two  year*  aero  they  had 
changed  their  name  from  the  Glaiigow  Local  .Section  t^j  the  .Scottish 
Local  Section,  and  since  then  they  had  divided  their  mectiDg* 
between  Ola-ogow  and  E  linburph.  .Some  of  them  felt  that  this 
broke  the  continuity  of  the  ses.sion,  and  they  therefore  proposed  to 
have  two  additional  meetings  in  Gla«gow  this  reaaion,  one 
of  these  meetings  being  in  the  natore  ot  an  informal  dis- 
cussion. It  had  been  sugrested  that  they  aboold  have 
permanent  accommodation  of  their  own  in  Glaegow.  incladiog  s 
library  of  technical  works,  which  would  be  open  on  certain  nights 
of  the  week.  With  regard  to  the  broader  policy  of  the  Institotioii 
which  sought  to  bring  into  line  all  the  various  interests,  scientific, 
technical,  commercial,  this  appealed  to  them  in  Glasgow  where 
they  had  shipbuilding,  marine  engineering,  steel  manufacture  and 
coal  mininer,  in  all  of  which  electricity  wa^  playing  an  ever  more 
important  part.  If  their  Institution  was  to  continue  to  be  trulT 
representative  of  the  whole  industry,  it  should  be  flexible  enooirh 
to  bring  within  its  membership  and  control  all  the  varioo§  appli- 
cations associated  with  these  different  indostries.  While  they 
should  keep  up  the  status  of  their  membership,  they  would  like 
all  those  fcjsociated  with  their  industry  to  qualify  themBeWes  for 
membership  in  one  or  other  of  their  various  grades. 

The  annual  dinner  of  the  Nkwcastle  Section  of  the 
Institution  was  held  in  that  city  on  the  16th  inst.  Mr.  Charles 
Vernier,  the  chairman  of  the  Local  Section,  presided,  and  the  chief 
eruest  of  the  evening  was  Mr.  W.  Duddell,  F.R.S..  President  of  the 
Institution,  while  others  present  included  the  Lord  Mayor  (Mr. 
Johnstone  Wallace),  the  Sheriff  (Mr  H.Shaw),  .>ir  Charles  Paiaona, 
kc.  Mr.  P.  V.  Hunter  proposed  "  The  Commerce  and  Industry  of 
the  North-East  Coast."  He  said  that  while  it  was  a  fact  that  a 
number  of  industries  had  fallen  into  decay,  more  particularly  the 
chemical  industry,  electrical  engineers  were  looking  forward  to  the 
development  of  the  electrochemical  and  electrothermal  i    '  for 

their    next    big    advance.      He  had  not  the  slightept  m 

in  saying  that  in  a  few  years'  time  those  industries  would  rank  as 
the  biggest  as  regarded  the  number  of  men  employed 
aad  the  value  of  the  products.  The  Lord  Mayor,  in 
responding,  said  if  he  could  only  lay  hold  of  some 
gentlemen  and  induce  them  to  intro<luce  the  electrt»hemical 
and  electrothermal  industries  on  Tyneside,  then  he  thou;:ht  they 
would  earn  the  gratitude  of  everybody,  because  they  wanted  more 
industries  there.  The  Sheriff  proposed  the  toast  of  "The  Institu- 
tion of  Electrical  Engineers."  Mr.  Duddell,  in  reply,  referred  to 
the  utilisation  of  electricity  in  other  directions  than  those  in  which 
it  was  used  at  present,  and  said  the  question  of  the  use  of  electri- 
city in  furthering  the  growth  of  plant  life  was  a  serious  one,  as 
well  as  a  real  one.  Sir  Oliver  Lodge,  who  was  really  the  first 
to  put  that  matter  on  a  firm  foundation,  had  assured  him  that  the 
evidence  was  cumulative  that  they  could  effectually  stimulate 
plant  growth  by  electrifying  the  atmosphere  It  now  remained 
for  electrical  engineers  to  show  whether  that  would  be  a  pr  Stable 
way  of  increasing  the  produce  of  their  country.  The  future  of 
electricity  in  this  neighbourhood  was  very  bright.  Tyneside  had 
led  the  way  in  England  in  regard  to  the  application  of  electricity 
to  power  purposes,  and  if  the  figures  could  be  maintained  they 
would  lead  the  way  in  electrochemistry  and  electrometallurgy. 
Other  toasts  included  that  of  "  The  Newca^itle  Local  Seotioo,  '  pro- 
posed by  Mr.  J.  S.  Ilighfifld,  and  responded  to  by  the  chairman, 
who  referred  to  the  progress  that  had  been  achie'  v'd. 

The  section  of  the  new  General  Mine  Regulations  relating  to  the 
use  of  electricity  was  disonosed  at  a  joint  meAtin?  of  members  of 
the  Midland  branch  of  the  N.vxios.vi.  Ass«x?i.\tios  ok  Colliebt 
M.VNAOK.KS  and  of  the  Notts,  and  l>t;rby!>hire  branch  of  the 
Associ.vTios  ov  Mining  Electrical  Enginbee:?  at  Nottingham, 
on  December  Gth. 

The  Buitish  Assoc'ATION. — The  Committee  charged  with  the 
local  arrangfments  for  the  recent  visit  to  Birmingham  of  the 
British  Association  at  its  final  meeting,  reported  that  the  number 
of  persons  taking  tickets  for  the  meeting  was  2.t>:<.".,  compared 
with  2,")04  at  tie  Dundee  meeting  last  year,  and  2,453  at  the  Bir- 
mingham meeting  in  1886.  The  extent  to  which  the  artisan 
classes  availed  themselves  of  the  popular  science  lectures  made 
them  a  notable  feature  of  the  meeting. 

CoNCKETE  Institute. — In  the  course  of  his  presidential  address 
on  November  1 3th  Mr.  E.  P.  Wells  remarked  that  it  had  been  the 
custom  of  several  firms  in  this  couu«^ry  to  import  what  were  known 
as  foreign  blooms,  roll  them,  and  sell  them  as  Enslish  steel.  It 
had  been  his  lo\,  to  come  across  steel  so  made,  and  he  found  in 
every  instance  that  it  only  came  up  to  the  foreign  standard  of 
26  tons  per  sq.  in.,  whereas  the  lowest  limit  of  the  British  standard 
was  28  tons.  In  many  cases  the  steel  rolled  in  this  country  from 
foreign  billets  had  been  as  low  in  tensile  strength  as  23  tona  per 
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RO  'T1.  Hp  <^ppirp<1  to  call  the  fttt<>TiMi^n  of  nil  those  who  were 
intpreptf  d  in  ste>l  for  ptru-Uiral  work  ppi^ernlly  a'H  for  reinforced 
concrete  work  in  rarticnlnr,  to  the  fact  that  the  tests  on  Bteel 
should  be  carefully  watched. 

A  pappir  was  read  by  Mr.  W.  Linrence  Gadd,  F.I C,  entitled 
Some  Fallacies  in  Cement  Teatin?  at  the  meetinffon  December  11th. 

Assor'iATiON  OF  Ei-F.rTKiCAL  (Stvtion)  Enoinkers. — A  pmok- 
iug  concert  was  held  at  the  Merchants'  Hotel,  Manchester, 
on  December  10th,  at  which  there  was  an  excellent  attendance. 
Durirgr  the  evening  the  members  expressed  their  appreciation  of 
the  pervices  to  the  ManchesttT  Section  of  Mr.  T.  S.  WalUs,  vice- 
chairman,  who  is  leaving  shortly  for  abroad.  Arrangem- nts  are 
beiner  made  to  held  mfetines  at  Middlesbroueh  and  Plymouth 
early  in  the  New  Year  for  the  purpose  of  forming'  branches  of  the 
Association,  and  dates  and  particulars  of  meetings  will  be 
announced  as  soon  as  possible. 

London  E'ectTi««ians'  Wafffs  IWnveiiiPnt. — A  mept'ng^ 

of  *he  Electriol  Trades  Union  held  on  Monday  at  the  St.  Bride/a 
In9*it"tp,  was  much  more  numeronslv  attended  than  the  mc  tingf 
at  Holb  'rn  on  October  28th,  and  the  dissentients  from  t^e  resolu- 
tion which  wa«  carried  were  those  who  wished  fcr  immediate  action 
to  be  takpn.  The  foUowinar  is  the  reply  which  was  addre-jsed  to 
Mr.  L  G.  Tate,  secretary  of  the  London  Electrical  Masters' 
Associat'on  : — 

"  'his  meeting:  of  members  of  the  Electrical  Trades  Union 
instructs  the  Loni^on  District  Committee  that  they  cannot  accept 
the  terms  of  the  letter  of  December  8th  fmm  the  London  Electrical 
Masters'  Associatirn.  and  cannot  enter  into  negrotiations  exceptine 
the  questions  to  be  discussfd  by  the  sugrgested  conference  are  dealt 
with  on  their  merits,  without  any  previous  conditions  being 
exacted,  and  without  prejudice." 

I  would  point  out  that  our  letter  of  November  llth  to  the 
employers,  stated  in  moderate  terms  our  request  for  an  advance  of 
wagrea  to  lid.  an  hour,  with  an  agreed- on  code  of  working  rules, 
and  that  we  were  desirous  of  coming  to  an  amicable  understanding 
with  a  body  representative  of  the  said  employers,  if  ro«sihV.  The 
letter  of  December  8th.  from  the  Committee  of  the  L  E  M.A^.,  if 
insisted  on,  entirely  precludes  such  a  possibility,  and  so  far  as  my 
knowledge  extends,  have  never  been  put  bpfore,  or  agreed  upon,  by 
any  workmen's  association  previous  to  the  questions  at  issue  being 
discussed. 

I  am  to  add  that  we  are  quite  prepared  to  meet  your  Committee 
to  discuss  any  points  upon  which  there  may  be  a  variance  of 
opinion,  in  a  j'lst  and  equitable  manner,  and  trust  that  such  a 
meeting  will  be  arranged  at  an  early  date. 

J.  Potter,  District  Secretary. 

Wanrbester    ETecfro-Harmonic    Society— To-niffht 

at  7.30  o'clock  this  Sonietv  holds  the  third  concert  for  the  present 
season  at  the  Albion  Hotel,  Manchester.  Mr.  Geo.  H.  Fawcus  will 
be  in  the  chair,  and  an  excellent  programme,  with  the  usual 
ample  provision  for  intervals,  has  been  prepared  The  artistes  will 
be  as  follow  : — Soprano.  Madame  Annie  Walker  ;  solo  clarionet, 
Mr.  Harrv  Mortimer  :  solo  violoncello,  Mr.  Seth  Lancaster  ;  at  the 
piano,  Mr.  Chas.  Kelly ;  entertainer,  Mr.  Foden  Williams  ; 
accompanist,  Mr.  A.  H.  P  Martin.  Any  of  our  readers  who  can 
make  it  convenient  to  be  present  may  be  assured  of  a  very  hearty 
welcome  and  a  profitable  evening.  The  Society  continues  to  add 
to  its  membership,  and  is  well  worthy  of  patronage  and  support. 

Strike. — With  reference  to  the  note  appearing  under  this 
heading  on  page  967  of  our  last  issue,  we  have  received  the 
following  letter  : — 

"  Oar  attention  has  been  called  to  a  note  in  your  last  issue  con- 
cerning the  wages  paid  to  the  workmen  at  the  Pearl  Assurance 
Co.'s  building,  and  as  we  are  the  electrical  contractors,  we  hasten 
to  enter  a  complete  denial  of  the  allegation  that  the  non-Union 
men  are  paid  less  than  the  Union  men.  As  a  matter  of  fact,  we 
pay  a  hig'her  rate  of  wages  than  that  at  present  acknowledged  by 
the  Trade  Union.  The  strike  is  merely  one  to  coerce  non-Union 
mpn  in'"o  joining  the  Union. 

"  London,  W.  Duncan  Watson  &  Co." 

Fatality. — An  inquest  was  held  on  12th  inst.  in  West 
Fife  into  the  death  of  Wm.  Laurenson,  jun.,  pit  roadsman.  lately 
residing-  at  Waverley  Street,  Lochore  Accordine'  to  the  Gloxgow 
Daily  Rprald  the  evidence  disclosed  that  in  the  Mary  Pit,  Lochore, 
of  the  Fife  Coal  Co.,  an  iron  girder  used  for  roof  support  had  been 
crushed  down  by  a  move  in  the  strata,  and  in  its  descent  it  had 
fractured  the  sheathing  of  a  cable  used  for  electric  lig-hting. 
Laurenson  had  come  in  contact  with  the  girder,  which  became 
alive,  and  before  the  current  could  be  switched  off  death  had 
ensued.  On  behalf  of  the  Home  Office,  Mr  Robert  Nelson,  chief 
electrical  engineer,  expressed  the  opinion  that  the  voltage  was 
far  too  high  for  a  lighting  cable.  The  jury,  after  retiring, 
brought  in  a  verdict  to  the  efifect  (1)  that  the  present  hi?h  voltage 
should  be  at  once  rfduced  ;  (2;  that  in  exposed  and  dangerous 
places  the  cable  should  bo  so  constructed  as  to  prevent  an  accident 
such  as  had  occurred  ;  (3)  that  officials  who  were  likely  to  be 
required  should  receive  instruction  which  would  help  to  prevent 
accident. 

Physical  Society  Exhibition.— On  Tuesday  the  ninth 

annual  exhibition  of  electrical  and  other  apparatus  oreani=ed  by 
the  Physical  Society  of  London  was  held  at  the  Imperial  College  of 
Science,  South  Kensinffton.  The  exhibits  again  showed  a  decrease 
in  number,  but  many  int«restinff  items  were  shown,  and  w'll  be 
.'^e'cribed  in  our  later  issues.  Discourses  were  given  by  Mr.  Louis 
Brennan  on  experiments  with  s^ap  films,  and  by  Prof.  J.  A.  Fleming 
on  the  vibrations  of  strings.    There  was  a  good  attendance, 


OUR    PERSONAL    COLUMN. 

Ihp  Fditoig  invite  electrical  ent/iveerx^  ichefher  curcnected  with  the 
technical  or  the  commercial  .side  of  the  profession,  and  indtisfry, 
also  electric  travnray  and  ruilu-<ty  officials,  to  lieep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


fentral  Station  Officials.— Mr.  S.  P.  Cook,  charge 

engineer  at  the  Luton  Corjoration  Elertricity  Works,  has  rei^igned 
his  poj^ition,  having  obtained  a  similar  appointment  at  the  Regent's 
Park  central  station. 

The  Morecambe  Council  on  Monday  accepted  the  resignation  of 
Mr.  Lionel  B.  Hogakth,  the  borough  electrical  engineer  and 
manager,  with  regret,  he  having  bten  appointed  borough  electrical 
engineer  at  Whitehaven.  Mr.  A.  W.  Annetts,  chief  assistant,  has 
been  apnointed  borough  electrical  engineer,  and  Mr.  Hogarth  is  to 
be  retained  as  advisory  engineer  to  the  Corporation  for  a  period  of 
three  months  from  January  1st  next. 

Mr.  H  Walltp,  (.f  N'>rthwich,  has  been  appointed  switchboard 
attendant  at  the  P.  rt^mouth  Corporation  electric  1  ghting  works, 
to  fill  the  vacancy  recently  announced. 

The  Sainton  and  Ptndlebury  (Lancashire)  D.C.  has  increased 
the  salary  of  its  electrical  engineer  (.Mr.  Busbridge)  from  £161 
to  £180  per  annum. 

The  Gr^at  Yarmouth  T.C.  has  increased  the  salary  of  the  elec- 
trical engineer,  Mr.  Gordon  Bryant,  from  £4<'0  to  £450,  from 
September  29th  last,  with  a  further  increase  to  £500  in  September 
next. 

Mr.  Reginald  F.  Rampe  is  severing  his  connection  with  the 
Stoke  Newington  Birough  Council  in  order  to  take  a  more 
responsible  post  with  Messrs.  Pearsons,  Ltd. 

Mr.  W.  Garner-McLean,  chief  assistant,  power  and  distribution 
engineer  to  the  London  United  Tramways,  has  resigned  his  position 
in  order  to  take  up  an  appointment  in  India,  and  was  on  the 
8  th  inst.  presented  by  the  staff  with  a  case  of  drawing  instruments, 
a  pipe  and  cigarette  tube. 

Mr.  R.  Norman  Cole  has  been  appointed  assistant  engineer  at 
the  Fareham  electric  light  station. 

The  Bristol  electricity  works  stafif  has  presented  Mr.  A,  J. 
Ostler,  station  superintendent,  with  a  smoker's  cabinet,  on  the 
occasion  of  his  marriage. 

Tramway    Officials.  —  The    Ramsbottom     D.C.    has 

increased  the  salary  of  Mr.  Jas.  Wild,  inspector  in  charge  of  the 
railless  cars,  and  he  is  in  future  to  be  designated  manager. 

Mr.  C.  Lucey,  of  Messrs.  Crompton  &  Co.,  Ltd.,  Chelmsford,  has 
been  appointed  to  take  charge  of  the  lighting  department  of  the 
General  Electric  Co.  at  Manchester.  He  took  up  his  duties  on 
December  15th, 


CITY    NOTES. 


Barcelona  Traction,  Li^ht  and  Power  Co.,  Ltd. 

The  interim  report,  as  appearing  in  the  Financial  Times,  states 
that  the  company  was  formed  for  the  purpose  of  the  development 
of  hydro-electric  powers  in  the  north  of  Spain  and  the  exploitation 
of  electric  light  and  power  business  in  the  Province  of  Cataluna 
and  surrounding  territory.  This  enterprise  has  for  its  basis  the 
development  of  various  water  powers  on  the  River  Ebro  and  its 
tributaries,  the  Rios  Segre  and  Pallaresa.  The  company  was 
formed  in  September,  1911,  under  the  laws  of  Canada,  with  a  capital 
stock  of  $25,000,000  and  an  tuthorised  bond  issue  of  £5  000  000, 
which  has  since  been  increased  and  fixed  at  £8  000.000.  In  June, 
1913,  the  capital  stock  was  increased  to  $30,000,000,  and  at  the 
present  time  there  is  127,450,000  of  ordinary  stock  outttarding. 
In  Julv,  1913,  preference  shares  were  created  to  the  extent  of 
$12  500,000,  of  which  $10,000,000  have  been  sold,  and  the  proceeds, 
so  far  as  the  instalments  are  paid,  applied  to  the  development  of 
the  company.  For  the  purpose  of  carrying  out  its  programme  in 
Spai.i,  a  company  called  the  "  Ebro  Irrigation  and  Power  Co.,  Ltd." 
was  formed  under  the  laws  of  Cannda  with  a  capital  stock  of 
$2,500  000,  which  is  entirely  owned  by  the  Barcelona  Co.,  and  it  is 
through  this  company  that  all  of  the  Barcelona  Co.'s  operations 
are  carried  out  in  Spain.  The  Ebto  Irrigation  and  Power  Co.,  Ltd., 
has  been  legally  protocolised  in  Spain,  and  is  authorised  to  carry 
on  business  in  that  country  by  virtue  of  a  decree  on  December  14th, 

1911,  under  the  name  of  "  R'egos  y  Fuerza  del  Ebro,  Sociedad 
Anonima."  For  the  purpose  of  carryingr  out  the  enterprise,  the 
Ebro  Co.  has  acquired  the  rights  enjoyed  by  the  company  called 
"  Sal tos  del  Segre,"   by  virtue  of  a  Royal  Decree  dated  May  14th, 

1912,  and  also  has  acquired  the  concessions  of  Don  Domingo 
Sert  Badia  for  the  utilisation  of  the  waters  of  the  Rio  Nognera 
Pallaresa,  unified  under  a  Royal  Decree  dated  March  8th,  1910. 
These  rights  have  been  assigned  to  the  Ebro  Co.  and  d'rectly 
vested  in  that  company  by  Royal  Decree  dated  November  2Sth. 
1012.  After  dealing  in  detail  with  the  progress  of  construction 
work,  the  report  states  that  on  September  30th,  1913.  the  various 
companies  controlled  by  the  Ebro  Co.  had  the  following  business 
connected  and  under  contract : — Barcelona  Co..  30,432  contracts 
for  78,164  n  P.,  or  57,428  KW^.  :  subsidiary  companies,  15  079  con. 
tracts  for  19,600  H.P.,  or  14,426  KW.  ;  Tibidabo,  4,607  contracts  for 
5,569  H.P.,  or  4,099  KW.     Total,  50,118  contracts  for  103,333  H.r., 
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or  75.95:!  KW  ,  and  it  was  eetimated  that  there  were  at  least  an 
additional  50,000  H.l'.  that  could  be  contr«ct«-d  for  w  hood  afl  the 
company  was  ready  to  supply  the  power.  The  above  fltrnrea  do  not 
include  the  power  which  will  be  supplied  to  the  tramwavH  com- 
pany, and  which  it  is  ea'imated  will  amount  to  at  leawt  4,000  H  P. 
in  1914,  or  that  rrquired  for  the  operation  of  the  Ferroc»rrileB  de 
Catalnna,  which  it  is  estimated  will  amount  to  3,000  n.r.  The 
Ebro  Co.,  in  additi'  n  to  these  Hmall  contractH.  haH  alhoan  important 
contract  with  the  Sooiedad  Ibtrica  del  A//>e.  for  the  mpply  of 
75,000  H  P.,  of  which  25,000  HP.  will  he  supplied  in  1915  and  the 
remainder  in  19  8  upm  the  cr.mpletion  of  the  Ehro  installation  at 
Fayon.  The  Ebro  C\  Rhould  have  at  its  diBpofal  in  1914  fcr  dis- 
tribntion  the  following  amounts  of  energry  : — Sfeam  station, 
60,000.000  KW.-hourp  ;  S».roR,  P  hia  and  Talarn  stations.  115,000(100 
KW.-hours  ;  total,  175,000,000  KW -hours  The  estimat»a  of  net 
revenue  from  operation  'r  m  1914  to  1917  are  aa  fo'low- : — 1914, 
£54fi,000;  1915.  £743,000;  1916,  £1,050,000;  1917,  £1.257  000. 
Oa  a<'C>>unt  of  the  many  unavoi'table  delayH,  due  to  the  diffi  ulty 
of  gettinp  the  work  started  in  Spain  an!  'ecnrii.fr  the  n>CPssHry 
permis-inn  and  approval  of  plans  from  the  va'ious  auth(>riti.-H  and 
departments  of  the  G  ivernmeti*,  to  the  time  occupitd  in  the 
expropriation  of  landn,  and  to  the  difficulties  of  transportation  of 
ma(!hinery  and  materials,  whi'h  whs  also  a  t-erinus  probVm  in  the 
beffinniner  and  required  some  time  to  solve,  the  works  in  Spain  are 
takiner  a  longer  time  to  carry  out  than  was  first  contempUted.  and 
consequently  the  earnings  formerly  estimated  for  1914  will  not  be 
fully  realised. 


Prosppctusf  S, — Tramways,  Light  and  Power  Co.,  Lid. 
— The  subscription  list  was  to  close  cr  Wednesday  in  an  itsue  of 
£200,000  5  per  cent,  debenture  stock  at  98  per  cent.  Just  over  a 
year  apo  the  company  iss-ued  300,000  £16  per  cent,  preference 
shares,  and  the  pncetds  were  applied  in  acquiring  the  properties 
then  mentioned,  and  towards  the  construction  of  the  Nottijifjham- 
ehire  and  Derby-hire  tramwavs  and  tquipm^nt  and  dt-velopment 
of  the  p  ^wer  companies.  On  July  Ist.  1913,  the  company  a'-quired 
all  the  share  capital  of  the  Midland  E.L.  &  P.  Co.,  Ltd.,  who  own 
the  Leamington  lightn?  undertaking.  The  prospectus  states  that 
the  proc'pd'i  of  the  present  issue  of  the  debenture  stock  will  pro- 
vide sufficient  funds  to  pay  for  the  latter  property,  to  complete  all 
construction  works  now  under  contrai;t,  and  to  satisfy  the  c  'm- 
pany's  oblisrat  ons  mider  all  exi'tit'er  coritracts.  The  total  capital 
expenditure  on  the  various  properties,  inclusive  of  the  proceeds  of 
the  present  i^s'le,  will  be  in  excess  of  £750,000.  Me!<sr3.  Balfour, 
Beatty  &  Co.,  Ltd..  in  whofe  hanris  is  the  operating  management 
of  the  different  properties,  say  that  the  preserit  rate  of  earning  is 
sufficient  to  cover  the  interest  on  the  £200,000  debenture  stock 
more  than  twi-e  over. 

WhiMahle  Electric  Co.,  Ltd — This  company  has  recently  issued 
a  prospectus  locally  invitirijr  applications  f  ir  14,000  £1  shares. 

Suutk  Stap'ordshire  Mond  Gas  (^Poiver  and  Heating)  Co. — 
£100,000  5  per  cent  permaT>ent  debenture  stock  has  this  week 
been  offered  at  95,  and  7,600  6  per  cent,  cumulative  preference  £10 
shares. 

Blackpool  and  L^'tham  Tramways  Co.,  Ltd.— The 

annual  meeting  of  this  company  was  held  on  December  15th.  The 
annual  report  submitted  showed  a  total  income  from  traffic  of 
£35,284.  From  this  had  to  be  deducted  £6,895  paid  to  Blackpool 
Corporation,  leaving  £28,389.  £75/  was  also  received  for 
advertising,  bringing  the  total  revenue  up  to  £29,146.  Traffic 
expenses  amounted  to  £5,176  ;  general  expense?,  £4,143  ;  general 
repairs,  £7,794;  power  expenfe",  £4,815;  rent  of  leased  lines, 
£2,161  ;  leaving  a  balance  of  £5,056.  The  balance  of  profit 
and  loss  account  was  £34  103.  The  directors  referred  with  regret 
to  the  death  of  the  chairman,  Mr.  T.  Blane,  who  had  been  a 
director  of  the  company  since  its  formation,  and  chairman  for  11 
years.  The  trustees  for  debenture-holders  intimated  their  intention 
of  paying  2i  per  cent,  interest  on  account  of  the  arrears  of  interest 
due  on  debenture  stock. 

Yorkshire  (West  Riding)  Electric  Tramways  Co,, 

Ltd. — The  directors  have  decided  to  pay,  on  account  of  the  divi- 
dend accrued  to  December  Slst,  a  dividend  for  the  half-year  on  the 
6  per  cent,  cumulative  preference  shares  at  the  rate  of  5  per  cent, 
per  annum,  making  4  per  cent,  for  the  year. 

Victoria  Falls  and  Transvaal  Power  Co.,  Ltd. — 

The  directors  have  declared  a  six  months'  dividend  at  the  rate  of 
6  per  cent,  per  annum  on  the  preference  shares,  making  the 
cumulative  dividend  paid  up  to  June  30th,  1912. 

Electrical  Securities  Trust,  Ltd. — According  to  the 

Financial  Times,  the  accounts  for  the  year  ended  November  14th 
show  a  loss,  after  charging  debenture  interest,  kc,  of  £1,061, 
increasing  the  debit  balance  brought  forward  to  £69,086. 

Marconi  Wirelfss  Telejrrapli  Co.,  Ltd. — An  interim 

dividend  of  10  per  cent,  upon  the  ordinary  shares  has  been  declared 
on  account  of  the  current  year,  payable  on  January  31st. 

jnarroni    International    Marine    Commnnication 

Co.,  Ltd. — An  interim  dividend  of  5  per  cent,  is  declared  on 
account  of  the  current  year. 

Eastern    Telegraph    Co.,    Ltd.— A    third    quarterly 

interim  dividend  of  1 }  per  cent,  on  the  ordinary  stock  is  announced 
in  respect  of  profits  for  the  current  year. 


Mam  Electric  Railway  Co.,  Ltd. 

Colonel  Air  Abthdb  0.  li',-^  a.vk.v,  M  P.,  pr^nided  at  \  Tiaeh 
Lane,  E.C..  on  TnewJay,  over  tfce  rr...*:;./  ',:  • 

In  moving  the  wJopiion  of  the  r<.p<-rt  (m..;  ;.....-  *.,. .  ^.  ilU) 
the  chairman  first  Bpolo(ri«*d  for  the  al>-(mce  o»  Sir  W.  H.  Vaodny, 
through  ilin«?»»i,  and  of  Mr,  Ernett  Scheck  throo^h  a  familj 
l>ereavemfnt.  He  c^jngratuUt<-d  f.hr  kharebolders  on  a  rrrj  irood 
year  —  in     fact,    a  r»-<  <  ar.      Tb«    emtue    ot  tbia 

to  a  great  extent  wa"!   ti  -   dorinir  th«  rororr.er.  and 

partly  also   the  fact  that  tntie  conditionn  in  the  N  be«n 

very  good,  and  their  pa' runs,  who  came  largt-ly  from  lii-—  ...rtric*a, 
were  well  provided  with  money.  Given  those  conditl  nji  their 
und'Ttaking  was,  to  shy  the  l»a*t.  as  popoUr  aa  it  bad  evfr  been, 
as  would  be  seen  from  the  figtir*-.  The  paiwenger  irr^tpta 
amounted    to    £Ht;, 642.  as  again--  1912  and   t  i 

1911.    which    Ktter    wa«  the   j-  •;    year.      G<     .       ..  e 

8t<  ck.  quarr  es  and  sundries  brr.oichr  in  £H..SI8.  m  airainut  £4,«M>2 
in  1912  and  £3,468  i-  1911.  Th- y  carried  704  IS-^  pa-neng^r-.  a« 
against  574,187  in  1912,  and  606.497  in  1911.  Their  dkI.-  ge  thia 
Tear  wa-i  364.717,  as  again»t  H:i5,6»7  in  1912  and  34  4.96^  in 
1911.  They  earmd  241  Id.  per  n.ile  run  from  the  paa- 
seneern,  as  against  22'.<3d.  in  1912  and  22  64d.  in  1911. 
and  they  carried  1  93  pas-ueng'Ts  pT  mile,  a-*  a^ainat  r7« 
in  the  two  previous  years.  The  number  of  viritora  to  tbe 
island,  as  officially  indi<  a*:ed  between  May  and  September,  was 
629,617,  which  was  122,000  more  than  the  previoon  year,  and 
78,000  more  than  in  1911.  He  had  worked  out  the  ggorea  of  the 
passengers  carred  in  the  season  between  May  and  September,  and 
the  number  of  visitors  coming  to  the  i^^land.  anu  it  gave  the 
curious  result  that  there  was  hardly  any  difference  daring  tbe 
three  years  in  the  amount  they  re<'eived  from  each  visitor,  and  it 
was,  therefore,  mainly  numbers  which  told.  He  believed  he  waa 
ritrht  in  saying  that  the  island  itr«elf  had  participated  generally  in 
the  uood  season.  Tbe  Villa-Marina,  which  open^^d  in  th«  summer, 
had  some  effect  on  the  r^-Hults  obtsiined,  and  he  thong  bt  the  Cor- 
poratif  n  of  D  uglas  had  been  very  wise  in  acquiring  and  laying  out 
the  projierty  in  the  very  attractive  way  they  had  done.  So  far  aa 
the  company  was  concerned  they  aiwajs  heartily  welcomed  any 
scheme  which  was  likely  to  attract  and  keep  visiri.rs.  Th  irgroee 
revenue  amounted  to  £4(t,160,  agamnt  £34  H75  in  1912.  and  £3r;,ol3 
in  1911  T' eir  workinjj  exptn.-es  were  £  18,740,  aa  against  £  17,669 
in  1912.  ard  £17,214  in  1911.  The  increase  wax  over  £I,i.m,iO  more 
than  last  year,  which  was  partly  accoanted  for  by  the 
increased  mileage  run,  but  chiefly  by  the  fact  that  their 
fuel  was  very  much  more  expen»ive,  and  owing  to  the 
dry  summer  they  had  to  run  on  steam  to  a  greater  extent 
than  the  year  before.  In  spite  of  these  adverse  cir  umstances  the 
ratio  of  working  expenses  to  receipts  was  'his  year  a*  low  as  46"66 
per  cent,  as  against  51  4  per  cent,  in  1912  and  47  78  per  cent,  in 
191 1,  wriich,  tie  thought,  they  would  agree  was  a  more  healthy  and 
gratifying  t?ign.  Alter  providing  for  the  de  ■enture  iuterot  and 
the  interim  dividends  of  the  jreterence  thares.  they  were  left  with 
a  balance  of  £9,760,  which  they  proposed  to  allocate  as  follows  ; — 
To  the  balance  of  the  preference  shares  dividend,  £3,580  :  reserve 
for  special  renewals,  £2,000  ;  dividend  at  the  rate  of  2  per  cent, 
on  the  ordinary  shares,  £2,000  ;  and  to  carry  forward  £2,179. 

Mr.  B  E.  G  keen  well  seconded  the  motion. 

Mr.  Kidson  congratulated  the  board  on  the  results,  and  expressed 
the  hope  that  they  would  have  the  same  favourable  weather  con- 
ditions next  year. 

The  report  was  then  adopted,  and  the  retiring  directors  were  re- 
elected. 


Official  Annonncements  re  Companies. — The  fol- 
lowing companies  will  be  struck  off  the  Register  at  the  expiration 
of  three  months,  unless  cause  is  shown  to  the  contrary  : — 

Auto  Conveyors. 

Brit  sh  Kleoirics  (Moseley's  Patents). 

British  P&tent  Tube  Cleaning  Syndicate. 

Davies  Patent  Boiier. 

Ecoo  Battery  and  Ulectrical  Co, 

Hunslet  E.ectrioal  Pottery  Co. 

Madeira  Klectric  LiKtitirs'  Co. 

Monitor  and  Aj.x  Trartion.  >/■ 

Mutual  Electricity  bupply  Co. 

Premier  Electric  Lamp  Co. 

"  Himplex  "  Aro  Lamp  Hyndicate. 

Towers  Lift  Co. 

'Westminster  Automatic  Telephone  Syndicate, 

Stock    E\(-han(2:e    Xotices.  —  The    Committee     has 

ordered  the  nnderment'oned  to  be  quoted  in  the  Official  List : — 

Victoria  Falls  ard  Transvaal  Power  Co.,  Ltd.— Further  issae  of   16i,000 
preference  shares  of  £1  lach  fully  paid,  Noa.  1,838,001  to  3,000,000, 

Lima     Lijrlit,    Power    and    Tramways    Co.— The 

directors  have  declared  a  dividtucl  of  1  per  cent,  for  the  quarter 
ended  September. 

Bnlleis,   Ltd.  —  The    directors'    report    for  the    year 

ended  July  31pt,  1913,  shows  a  profit  of  £17,560,  plus  £498  brought 
forward,  making  £18,058.  A  dividend  of  5  per  cent,  on  the 
ordinary  shares  ia  recommended. 

Globe  Telegiaiih  and  Trust  Co.,  ltd. — A  quarterly 

interim  dividend  of  28,  per  share  on  the  ordinary  shares  la 
announced. 

Winnipeg  Electric  Railway  Co.— A  dividend  at  the 

rate  of  3  per  cent,  for  the  quarter  ending  December  3 Ist,  1913,  ia 
announced. 
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British  Cohiiubia  Electric  Railway  Co.,  Ltd. 

The  dirccku-s  in  their  ropoit  for  the  j'car  ended  June  30th, 
1913,  state  that  it  has  been  one  of  ditiiculty  and  disappoint- 
ment, mainly  owing  to  the  continucU  rise  in  the  cost  of 
operation  and  in  the  cost  of  all  descriptions  of  supi^lies.  In- 
creased working  expenses  have  absorbed  practically  the  whole 
of  the  large  increase  in  gross  earnings,  in  spite  of  continuous 
effort  on  the  part  of  the  management  and  of  the  directors 
to  economise.  One  of  the  causes  of  the  increase  in  expenses 
has  been  the  jn-otracted  and  stubborn  strike  in  the  coal  m- 
dustiy  which  existed  throughout  the  year.  This  strike  resulted 
in  a  eousidcrable  rise  in  the  cost  of  coal,  and  necessitated  the 
purchasing  of  supplies  in  the  States  and  in  Australia.  The 
expensive  working  conditions  still  continue  and  are  affecting 
the  current  year's  earnings.  Moreover,  the  gross  receipts  of 
the  railway  have  fallen  olt  owing  to  the  depression  which  is 
prevalent  in  British  Columbia.  The  directors  have  undim- 
inished faith  in  the  future  of  British  Columbia,  and  conse- 
quently of  the  company,  and  meanwhile  have  confidence 
that,  by  a  small  increase  recently  made  in  the  fares  and  by 
rigid  economy,  they  will  be  able  to  maintain  the  present 
dividend  basis.  For  the  twelve  months  to  June  30th,  1913, 
the  gross  receipts  show  an  increase  of  $1,035,869,  or  over 
17  per  cent.,  and  the  net  earnings,  including  income  from  in- 
vestments and  subsidiary  companies,  and  after  charging  re- 
newals, show  an  increase  of  $77,552,  or  4  per  cent.,  over  the 
precetling  year,  but  the  surplus  over  the  amount  required  to 
pay  interest  and  dividends  has  fallen  from  ^67,670  to  ^28,242. 
The  money  actually  expended  up  to  June  30th,  1913,  amounted 
to  $45,108,312,  and  the  amount  paid  out  in  interest  and 
dividends  for  the  year  amounted  to  $1,888,139,  equal  to  4.18 
per  cent,  on  the  entire  investment.  The  following  charges 
have  been  made  against  the  revenue  account  of  the  year, 
viz.  : — Provision  for  renewals  maintenance  (from  which 
£40,103  has  been  deducted  for  adjustments  and  expenditure 
on  renewals  during  the  year),  £140,654;  amount  added  to 
capital  amortization,  £2,361 ;  the  net  profit  of  the  year,  after 
making  the  above  deductions,  amounts  to,  £381,425,  plus 
£7,732  brought  forward.  Deduct  interest  bn  debentures  and 
debenture  stock  to  June  30th,  1913,  £125,182,  dividends  al- 
ready paid — on  5  per  cent,  cumulative  perpetual  preference 
stock  for  the  year  to  June  30th,  1913,  £60,000,  on  prefeiTcd 
ordinaiy  stock  for  the  year  to  June  30th,  1913,  £72,000,  on 
deferred  ordinary  stock  for  the  six  months  to  December  31st, 
1912,  £48,000.  leaving  available  for  further  distribution  and 
reserve,  £83,974.  From  this  the  directors  have  recommended 
the  payment  of  a  dividend  on  the  deferred  ordinary  stock  at 
the  rate  of  8  per  cent,  per  annum  for  the  six  months  ended 
June  30th,  1913.  making  8  per  cent  for  the  year,  £48,000. 
There  is  to  be  transferred  to  reserve  fund,  £26,455,  and 
£9,519  is  to  be  carried  forward. 

There  has  been  added  to  the  reserve  fund  £67,544,  repre- 
senting the  premiums  or  amount  by  which  the  price  paid 
into  the  company's  treasury  exceeded  the  par  value  of 
£1,320,000  new  share  capital  issued  during  the  year,  less  ex- 
penses thereon,  and  after  deducting  the  expenses  and  discount 
on  an  issue  of  £750,000  4^  per  cent,  debenture  stock  issued 
in  January  last.  After  the  transfer  now  recommended  by  the 
directors  as  above,  the  reserve  fund  will  amount  to  £553,000. 
The  growth  of  the  company's  enterprise  is  indicated  by  the 
following  figures : 


Miles  of  Single  Track  in  Operatiom. 


1909 
1910 
1911 
1912 
1913 


97-74 

19J9 

141-65 

1910 

233-65 

1911 

285-75 

1912 

357-82 

1913 

Total  Cars  of  All  Classes. 

248 

427 

..        ..        ..647 

725 

873 


The  number  of  passengers  carried  during  the  year  was 
71,973,822,  an  increase  for  the  year  of  9,819,656.  The  number 
of  lamps  in  use  at  June  30th,  1913,  was  920,916.  an  increase 
for  the  year  of  185.490.  In  the  monthly  statement  of  earn- 
ings issued  since  the  1st  July  of  the  current  year  the  actual 
profits  of  the  subsidiary  companies  have  been  included  in 
the  total  income.  Owing  to  the  practical  completion  of  the 
hydro-electric  installation  at  Lake  Buntzen,  it  is  now  possible 
to  ascertain  wiflj  accuracy  the  cost  of  power.  In  the  past 
the  price  charged  to  the  railway  for  power  by  the  Vancouver 
Power  Company  had  to  be  fixed  somewhat  arbitrarily,  owing 
to  the  contmually  varying  amount  of  the  capital  invested  in 
the  hydro-electric  installation.  The  railway  has  benefited  at 
the  expense  of  the  power  company,  as  the  price  charged  was 
too  low.  This  accounts  to  a  large  extent  foe  the  apparently 
unsatisfactoi-y  yield  obtained  by  the  company  in  the  past  from 
its  investments  in  its  subsidiaries.  In  June  last  Mr.  Blundell 
Brown  and  Mr.  Harvey  paid  a  visit  to  British  Columbia,  and 
during  a  stay  of  nearly  three  months  thoroughly  investigated 
existing  conditions  and  future  prospects.  They  report  very 
quiet  conditions  of  trade  in  the  province,  and  a  noticeable 
reaction  from  the  progressive  prosperity  which  has  been  so 
marked  a  feature  of  the  past  ten  years.  Tliey  believe  that 
the  existing  depression  is  almost  entirely  due  to  the  prevail- 
ing stringent  monetary  conditions  and  that  it  will  be  dispelled 
by  the  return  of  confidence  in  Canadian  undertakings  and  in 
the  stableness  of  the  market  for  Canadian  securities  resulting 
from  the  continuous  adoption  of  careful  methods  of  finance. 
The  dam  and  other  works  at  Lake  Coquitlam,  which  have 
been  under  construction  for  three  years,  were  completed  in 
July  last.  The  satisfactory  construction  of  these  works  re- 
flects the  highest  credit  on  Mr.  Conway,  the  company's  chief 
engineer,  and  on  his  assistants,  and  the  directors  are  glad  to 
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take  this  opportunity  of  publicly  acknowledging  their  valuable 
services.  'Ihe  completion  of  the  dam  marks  an  important 
epoch  in  the  company's  histoid,  providing  as  it  does  an  avail- 
able reserve  of  over  57.000,000  k.w.h.  of  electrical  energy. 
With  the  power  secured  from  the  Western  Canada  Power  Com- 
pany, referred  to  below,  the  company  is  now  placed  in  an 
exceedingly  strong  position  in  this  respect.  The  new  power 
house  at  lake  Buntzen  has  been  completed,  and  the  first  of 
the  three  additional  units  to  be  installed  therein  is  now  in 
operation.  The  erection  of  the  second  and  third  units  is  being 
considerably  delayed,  owing  to  the  difficulty  of  obtaining 
deliveries  from  the  manufacturers,  but  it  is  anticipated  that  m 
these  units  will  be  in  operation  during  the  early  part  of  next 
year.  •  As  previously  announced  by  the  directors,  a  satisfac- 
tory contract  has  been  entered  into  with  the  Western  Canada 
Power  Co.,  under  which  the  company  agrees  to  purchase  a 
gradually  increasing  amount  of  power  dunng  the  next  twenty 
years.  The  extension  of  the  Jordan  river,  hydro-electric  power 
installation  has  been  proceeded  with  during  the  year.  To 
secure  the  necessai^  -vyater  storage  for  supply  to  the  additional 
units  a  permanent  reinforced  concrete  dam  of  the  Ambursen 
type  has  been  completed.  By  the  completion  of  this  dam  the 
total  maximum  available  water  storage  is  increased  to 
927,900,000  cubic  feet,  equivalent  to  a  reserve  of  approximately 
14,500,000  k.w.h.  of  electrical  energy.  The  electric  plant  at 
Jordan  river  has  at  present  a  capacity  of  12,000  h.p.  A 
third  unit  is  now  in  course  of  installation,  bringing 
up  the  capacity  to  a  total  of  25,000  h.p.,  which 
is  required  to  meet  the  demand  in  the  city  of  Victoria  and 
the  surrounding  districts.  During  the  year  the  installation 
of  the  auxiliary  steam  plant,  which  at  the  date  of  the  last 
directors'  report  was  under  construction  at  Brentwood  bay,  ■ 
12  miles  from  Victoria,  has  been  completed  and  has  a  f 
present  capacity  of  6,000  h.p.  The  plant  has  been  designed 
on  the  most  modern  and  up-to-date  lines,  and  is  held  in 
reserve  to  meet  the  possible  emergency  of  a  breakdown  in 
the  other  power  plants  of  the  company  on  Vancouver  island. 
In  June  last  the  new  Saanich  suburban  line  was  formally 
opened  for  traffic.  Sir  Eichard  McBride,  the  Premier  of 
British  Columbia,  in  the  presence  of  a  most  representative 
gathering,  performed  the  opening  ceremony,  and  drove  the 
last  spike.  The  line,  which  is  approximately  23  miles  in 
length,  runs  as  nearly  as  may  be  through  the  centre  of  the 
Saanich  peninsula,  and  opens  a  very  fertile  tract  of  country 
hitherto  without  satisfactory  connection  with  the  City  _  of 
Victoria.  The  directors  again  have  pleasure  in  expressing 
their  appreciation  of  the  loyal  and  satisfactory  services  ren- 
dered by  the  management  and  staff  in  British  Columbia. 
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Barmah  Electric  Tr  mways  and  Lighting  Co.,  Ltd. 

Mr.  David  C.  Ellis  presided  on  Friday,  Dec.  5th,  at  the 
offices,  1,  Queen  Victoria  Street.  E.G.,  over  the  meeting  of  the 
company.  He  first  apologised  for  the  absence  of  Mr.  E.  0. 
Morgan,  the  chairman.  The  revenue  account  showed  by  far 
their  best  result  for  a  year's  working.  The  earnings,  before 
setting  aside  any  sum  to  reserve,  amounted  to  £7,575,  as  against 
£3,748  for  the  previous  year.  This  improved  result  was  at- 
tributable to  the  increase  in  receipts  from  both  traffic  and 
light  and  power  supply,  and  the  saving  in  power  generation 
expenses  due  to  the  use  of  the  Diesel  engine  in  the  place  of 
the  steam  set.  Whilst  congratulating  the  shareholders  upon 
the  improved  results,  and  expressing  the  hope  that  this 
progress  might  continue,  the  extent  of  such  improvement  rnust 
depend  upon  a  continuance  of  the  generally  good  conditions 
which  had  prevailed  for  the  past  year.  The  company  started 
without  a  penny  of  working  capital,  and  it  had  been  necessary 
to  carefully  husband  its  resources  in  order  to  reach  the  present 
position.  As  a  consequence  of  this  policy  they  would  have 
sufficient  funds  in  hand,  after  paying  for  the  new  Diesel 
set  and  the  proposed  dividend  of  3  per  cent.,  for  current 
working  capital,  and  subject,  therefore,  to  the  provision  each 
year  of  a  reasonable  sum  for  depreciation,  the  balance  will  be 
available  for  distribution  in  dividend  to  the  preference  share- 
holders. Ihe  company's  manager  in  Mandalay,  Mr.  A.  C. 
Morgan,  retired  on  the  termination  of  his  agreement,  on  the 
31st  October.  Mr.  Morgan  joined  the  service  at  the  com- 
mencement of  the  company's  operations,  as  assistant  manager, 
and  since  August,  1908,  had  been  in  charge.  The  directors 
desired  to  place  on  record  their  appreciation  of  the  excellent 
services  rendered  by  Mr.  Morgan  during  the  whole  of  this 
period.  As  the  system  was  now  thoroughly  well  organised, 
the  directors  had  not  filled  the  vacancy,  and  the  duties  in 
future  would  be  carried  out  by  their  present  chief  engineer, 
Mr.  A.  H.  Burbidge,  under  the  title  of  chief  engineer  and 
manager.  It  had  been  their  intention  to  transact  the  ordinary 
business  of  the  meeting  before  dealing  with  the  scheme  put 
before  the  shareholders  in  connection  with  the  arrears  of  pre- 
ference dividend,  but  in  view  of  the  opposition  to  the  scheme 
which  had  since  developed   among  a  number  of  the  larger 
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shareholders  who  had  lodged  proxies  representing  jB31,240 
preference  capital,  sulTicient  to  negative  the  reijolution  for 
carrying  the  scheme  into  eilect,  the  board  did  not  now  consider 
it  necessary  to  waste  the  time  of  the  shareholders  in  holding 
the  separate  general  meetings.  He  might  add  that  they  had 
received  proxies  representing  £'.iS,ilO  preference  capital  in 
favour  of  the  scheme,  lliey  felt,  however,  that  it  was  due 
to  the  shareholders,  no  less  than  to  themselves,  that  they 
should  give  some  further  explanation  of  their  reasons  for  put- 
ting forward  the  scheme,  in  view  of  the  criticisms  which  had 
appeared  in  the  Press  suggesting  that  it  was  prepared  in 
favour  of  the  ordinaiy  against  the  preference  fihareholders. 
In  the  first  instance  the  object  of  the  directors  in  dealing  with 
the  matter  at  all  was  to  enable  the  company  to  start  with  a 
clean  slate  on  its  new  career  as  a  dividend  paying  concern. 
The  proposed  scheme  might  not  be  the  best  that  could  be 
evolved,  but  it  was  a  genuine  attempt  to  hold  the  scales 
evenly  between  the  two  classes  of  shares,  and  certainly,  in 
their  opinion,  effected  this  object  better  than  any  of  tbe 
alternatives  that  had  been  suggested  to  them.  It  was  difficult 
in  the  small  compass  of  a  circular  to  set  out  the  whole  of 
the  considerations  dealt  with,  but  shortly  the  position  was 
this: — The  preference  dividend  was  in  arrears  eight  and  a 
half  years,  say  51  per  cent.  Under  the  articles  the  arrears  of 
preference  dividend  ranked  as  capital  on  the  sale  of  the 
business  on  liquidation  or  otherwise.  The  profits  of  the  com- 
pany to  the  31st  Jul^,  1913,  amounted  to  £7,575,  and  after 
providing  for  depreciation  and  renewals,  there  would  have 
been  left  about  £4,500  net  profit  available  for  dividend  on  the 
preference  shares  this  year.  The  manager,  in  commenting  on 
the  year's  working,  pomtcd  out  that  the  improved  result  whs 
to  a  great  extent  due  to  what  he  considered  exceptional  fon- 
ditions,  and  warned  the  board  not  to  anticipate  a  corresponding 
increase  in  the  future.  This  warning  was  obviou.sly  given  to 
prevent  an  exaggerated  and  unsafe  estimate  of  the  5?ining 
capacity  of  the  undertaking  being  made.  Under  these  cir- 
cumstances, the  possibility  of  the  arrears  of  preference 
dividend  being  paid  out  of  the  earaings  appeared  remote,  and 
consequently  the  chief  value  of  these  arrears  consisted  in  the 
capital  value  provided  under  the  articles.  This  value  was 
preserved  under  the  scheme.  The  net  earnings  of  the  company 
w^ould  have  to  show  an  increase  of  £1,500  above  the  profit 
made  this  year  before  the  full  interest  of  (3  per  cent,  would  be 
available.  There  was  no  object  in  wiping  out  the  arrears  of 
interest  if  a  further  accumulation  were  to  commence  at  once, 
and  consequently  it  was  suggested  under  the  scheme  that  for 
the  future  the  dividend  on  the  preference  shares  should  be  non- 
cumulative,  but  in  order  that  they  should  be  entitled  to 
receive  the  advantage  of  any  exceptional  profit  that  might  be 
earned  in  any  one  year  it  was  proposed  that  the  interest  should 
be  increased  from  6  per  cent  to  7  per  cent.  It  would  be  seen, 
therefore,  that  under  the  scheme  the  capital  rights  to  the 
arrears  were  protected  and  the  preference  shareholders  would 
have  received  the  whole  of  the  net  profit  of  the  company  in 
dividend  unless  the  company  should  earn  profits  in  the  future 
far  in  excess  of  any  estimate  that  could  have  been  formed  on 
the  facts  to-day.  As  he  had  already  told  them,  the  directors 
did  not  propose  to  put  the  resolutions  set  out  in  the  notices, 
and  they  had  decided  that,  under  the  circumsances,  it  would 
be  better  to  let  matters  remain  as  they  were  for  a  year  or 
two,  in  order  that  the  earning  capacity  of  the  system  might 
be  more  definitely  ascertained. 

Mr.  P.  C.  Kennedy,  CLE.,  seconded  the  motion. 

Mr.  Gaunt  pointed  out  that  the  company  had  cut  down 
its  fuel  bill  by  the  installation  of  the  Diesel  plant,  and  it 
seemed  to  him  that  if  they  were  to  do  anythmg  with  the 
company  they  must  have  savings  in  all  directions.  He  had 
taken  out  the  figures  for  the  last  six  years  in  regard  to  the 
expenditure  on  cars  and  the  electrical  equipment  of  cars,  and 
he  found  in  six  years  it  had  cost  £491  per  car.  Ihis  seemed 
to  him  enormous.  When  he  drew  attention  to  it  before  Mr. 
Morgan  told  him  that  the  climate  was  .such  that  it  damaged 
everj-thing,  but  he  did  think  something  might  be  done  to 
lessen  the  outlay.  He  had  come  prepared  to  say  some  straight 
things  about  the  scheme,  but  as  it  had  been  withdrawn  there 
was  no  need  to  say  anything. 

Dr.  Moody  congi-atulated  thf  board  on  the  improved  earn- 
ings of  the  company,  and  said  he  believed  that  the  earnings 
in  the  current  year  were  abovo  those  of  the  past  year.  He 
was  glad  the  board  had  withdrawn  the  scheme,  but  regretted 
they  did  not  do  it  earlier. 

Dr.  PoLLAN  also  expressed  his  feeling  that  the  board  had 
done  w'cU  to  wnthdraw  the  scheme.  He  knew  something  of 
the  damage  which  the  Indian  climate  did. 

Mr.  Fi.EMiNG  spoke  at  some  length  on  the  various  sugges- 
tions which  had  been  made  for  dealing  with  the  arrears,  and 
said  that  personally  he  had  no  objection  to  the  scheme  of  the 
board.  He  felt  that  the  preference  shareholders  ought  to  have 
control  of  the  company,  and  that  it  woidd  be  a  good  tiling 
if  they  could  get  a  modern  electrical  tramway  expert  to  join 
the  board  a.=?  the  representative  of  the  preference  shareholders- 
Mr.  Ci.TFFORD  Johnson  endors^^d  the  suggestion  of  having 
an  electrical  expert  on  the   board. 

The  Chairman  said  the  board  would  take  special  care  to 
enforce  every  possible  economy.  Tlie  ears  were  nnt  on  the 
road  many  venrs  aero,  and  in  a  tropical  climate  they  had  to 
spend  a  good  deal  of  money  in  keepinsr  them  up.  The  directors 
would  give  earnest  consideration  to  the  susrcrestions  made,  but 
as  regards   an  electrical  expert  that  would  be  an  expensive 
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a  year  of  even  greater  e\i  predeceawr.     When 

they  came  to  think  that  i;. ••  '^  vi.-V  -inrrng  the 

past  year  they  had  rendered  a  supply  a-.  coiks 

of  additional  streets,   they  would  •  .     ■vuiLQ  bad 

been  going  on  in  their  mains  e:.  .    bad  an  in- 

crease of  nearly  56  per  cent,   in  f  oonsamera, 

which  was  nearly  half  as  much  .u  crease  in  the 

previous  year.  He  did  not  think  thai  any  other  company 
could  show  anything  like  an  addition  of  lOO  new  coneamera 
every  week  as  they  did.  The  power  supply  had  increased  by 
28  per  cent. ;  that  again  was  ver        •  ■  owing  to 

some  revisions  in  the  tariff  which  ;  .ade,  tbey 

were  lik(  ly  to  secure  in  the  future  iK^wer  cuUijuuierB  of  a 
larger  character.  The  figures  showed"  how  very  cl'-^^'y  the 
sale  of  current  had  increased  with  the  increase  in  c  -;; 

every  new  consumer  had  been  an  active -  nad 

begun  to  take  current  from  them.    That  •  siness 

could  not  be  conductetl  without  further  ca;  -A 

they  had  to  spend  considerable  sums  of  .         .  i- 

sion  of  the  power  house.     ITiPj-   had   put   in   two  .  al 

5,(KX)  k.w.  turbines,  which  he  believed  were  tL^  ....^.st 
units  which  had  yet  been  established  in  .\ustralia.  The  ad- 
ditional capital  expenditure  at  Melbourne  had  b«.en  £W).^^, 
whilst  at  Geelong,  including  the  tramways,  th«»y  had  had 
to  spend  an  additional  £'20,0<>1,  making  t"  x- 

penditure  during  the  year  £10<),0(X).     If  t.      .  ..f 

business  continued  they  would  have  to  increa.se  their  capital 
outlay  still  further  in  the  future.  They  had  ca'-  '"'''  ■  ..-  i.  .-f^ 
the  question,  and  at  present  their  idea  was  • 
holders  to  increase  the  capital  by  £."^.000 ;  jL_\'j,i««j  .;  wmch 
would  be  in  consolidate<l  ordinarv'  stock.  mt«ing  iw  ^^  half-a- 
rnillion,  and  £100,0tX)  in  7  per  cent,  i  ng 

them  to  a  quarter-of-a-million.  Tliat  \  to 

issue    a    further    quarter-of-a-million    o  -e 

stock,  which  would  enable  them  to  eneii^- ..t ..i: >  ..<>-i  .  the 
business.  In  view  of  the  fact  that  a  large  portion  of  the 
share   capital   was  now   held   in   .\ustralia,  they   pr  'to 

give     such     notice    for    the    necessary     incren-^^    ■  :al 

as     would    enable     their     Australian     shar  to    give 

their     opinions  on     the     matter.       They     ;; in     the 

first  instance  to  offer  the  new  capital  to  the  existing  share- 
holders in  proportion  to  ttieir  holding.  With  regard  to  the 
debenture  stock  they  would  adopt  the  same  plan  as  la.st  time. 
and  offer  the  sum  by  cable  to  .\ustralian    "        '    '  '  i^e 

they    cared    to    take    any.      When   the  n© 

along  there  ought  to  be  a  considerable  nrotit  t/o  he  made  by 
taking  it,  and  they  would  see  to  it  that  the  .\ustralian  share- 
hol<lers  were  given  the  chance  of  securing  the  benefit.  They 
would  see  that  the  larger  units  of  plant  which  thev  were  now 
putting  in,  were  securing  larger  economies  in  tWir  works* 
costs,  so  that  their  net  profits  were  mv>re  than  kt^  '.c« 

with  the  additional  canital.     Their  profit  during  th<  .  •  ar 

from  Melbourne  and  Ceelong  was  £77,000.  as  compared  with 
£5G,0(X>  the  previous  year,  an  increase  of  37  per  cent.,  or,  to 
put  i*  in  another  way.  £-21,000  more  than  la.st  year  on  an  addi- 
tional capital  expenditure  of  £100.000.  all  of  \vhich  of  course 
hae  not  as  yet  become  remunenitive.  Referring  to  the  pro- 
posed addition  of  £5,0tX)  to  the  general  n^serve.  raising 
it  to  ,£t)0,(X"t<">,  the  Chainnan  .said  it  was  their  policy  to 
create  a  general  reserve,  and  not  specifically  alKvate  it  for 
depreciation.  The  extiaonlinarv  growth  of  the  bu.<iness  was 
clearly  set  forth  in  the  tables  in  the  report.  In  Mellviume 
the  number  of  consumers  had  incrtMSt^d  from  7;v3  in  1904,  to 
13.571  last  year:  lighting  in  k.w.  from  1.0;^  to  P2,l."^:  the 
motors  in  rated  h.p.  from  44.5  to  9.581:  the  total  connt-^tinns 
from  1.4GI  k.w.  to  21.7'20  k.w.;  the  total  units  s«ild  from 
7'?0  817  to  9,740.19-1.  and  the.  gnv^  profit  from  £3.4*10  to 
£(v^.581.  The  same  thing  appiie<l  on  a  stiialler  scale  t<i  Gee- 
long.  There  the  number  of  consumers  had  increased  f'-om  .^^ 
in  1904  to  1.4.5(1 :  the  liahtintr  from  313  k.w.  to  lja4:  the 
motors  from  997  h.n.  to  1.840  h.p.:  the  total  connections  from 
598  k.w.  to  3..580  k.w.;  the  total  units  sold  f^om  2<"»7.1'25  to 
1.0;^i.O5-2.  and  the  gross  profit  from  £813  to  £8.511.  They  had 
not  yet  been  able  to  complete  the  tramway  scheme  in  Oee- 
long  owing  to  various  delays,  but  in  spite  of  that  fact  they 
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had  carried  the  whole  population  something  like  forty-two 
times  over  during  the  year,  which  was  very  satisfactoi^, 
showing  that  the  tramways  were  being  increasingly  appre- 
ciatoil.  lie  might  say  that  they  had  7  cars,  4  trailers  and  3 
motcir  'buses,  and  the  length  of  the  track  was  about  43  miles. 
The  total  number  of  passengers  carried  was  1.074,000.  When 
the  track  was  hnishcd,  which  they  hoped  would  be  very 
shortly,  they  were  told  that  they  might  expect  a  very  con- 
siderable increase  in  the  receipts. 

Mr.  W.  P.ARKKR  seconded  the  motion. 

Mr.  G.  E.  GooDHART  said  that  he  had  come  from  Australia 
to  voice  the  views  of  some  of  the  colonial  shareholders  in  re- 
gard to  several  matters  alTccting  their  interests.  In  the  course 
of  a  long  statement  Mr.  Gocxlhart  said  that  the  sha'-eholders 
on  the  other  side  wished  to  have  an  assurance  from  the  boajd 
that  in  the  event  of  any  further  increase  in  the  capital  they 
should  have  a  prior  right  to  subscribe.  The  Australian  share- 
holders would  also  be  glad  if  in  future  they  could  receive- 
notice  of  the  meeting  sufficient  time  beforehand  to  enable 
them  to  lodge  proxie.«  in  London  should  they  so  desire.  They 
would  also  like  to  know  at  what  price  the  board  proposed  to 
issue  the  new  stock. 

The  Chairman,  in  reply,  said  that  Tie  thought  he  had  made  it 
quite  clear  that  in  the  issue  of  any  fresh  capital  the  present 
shareholders  would  have  a  prior  right  to  subscribe.  They 
could  not  at  the  moment  expect  him  to  say  at  what  price 
the  new  shares  would  be  issued,  but  he  might  say  that  their 
idea  at  present  was  to  issue  the  ordinary  st-cck  at  par,  and 
with  regaixl  to  the  preference  they  might  consider  it  their 
business  to  issue  it  at  a  premium.  With  regard  to  the  other 
point  raised  by  Mr.  Goodhart^  the  board  would  consider 
whether  it  was  possible  to  do  as  he  suggested,  but  the  diffi- 
culty w^as  that  their  accounts  did  not  close  until  August  and 
they  must  hold  the  meeting  sometime  in  December. 

The  report  was  adopted. 


Costa  Rica  Electric  Light  and  fraction  Co,,  Ltd. 

The  Directors'  report  for  the  year  ended  30th  June,  1913, 
says  that  the  net  earnings  in  (Josta  Kica^  after  chaigmg  all 
expenses  incurred,  amounted  to  £-A3,6io,  as  compaied  with 
£-Az,Oiii  for  the  previous  year,  being  an  increase  of  iil,y42. 
'itie  net  surplus  pront  for  the  year  was  ±;V,338  (against 
dB5,73'2  last  year),  and  the  directors  propose  to  carry  the 
whole  of  this  amount  to  the  credit  of  "'Discount  and  Com- 
mission on  Debenture  Issues"  account.  The  number  of  lamps 
installed  in  the  lighting  department  increased  by  10  per 
cent,  during  the  12  months,  and  the  motor  supply  by  43  per 
cent.  The  power  plant  at  El  Brasil,  inaugurated  in  December, 
1911,  has  worked  throughout  the  year  without  a  hitch,  and 
the  second  pipe  line,  referred  to  in  last  report,  has  been  a 
great  source  of  security  in  the  continuity  of  supply.  The 
machinery  for  the  fourth  500  k.w.  set  is  on  order,  and  delivery 
is  expected  early  in  the  coming  j^ear.  The  question  of  elec- 
trical cooking  has  occupied  the  attention  of  the  board  during 
the  past'  year,  and  the  directors  hope  that  a  considerable 
business  will  be  built  up  in  connection  therewith.  There  are 
already  CO  customers  using  electrical  energy  for  cooking,  and 
the  number  is  increasing  month  by  month.  The  management 
of  the  business  in  Costa  Eica  continues  to  give  every  satis- 
faction. During  the  year  the  gold  premium  has  averaged 
ll'2i  per  tsent.,  as  against  112^  per  cent,  for  the  previous  year. 
The  general  manager  certifies  that  all  buildings,  machinery, 
plant,  and  permanent  way,  have  been  kept  in  good  working 
order.  The  insurable  buildings,  machinei-y,  and  rolling  stock 
are  adequately  covered  against  risk  from  fire. 
The  meeting  will  be  held  in  London,  next  Monday. 


STOCKS    AND    SHARES. 


Tuesday  Evening, 
Markets  round  the  Stock  Exchange  cannot  complain  that  they 
are  being  overworked.  In  fact,  they  have  very  good  reason  for  a 
lament  in  the  opposite  direction.  Consols  keep  on  crumbling:  in 
uncomfortable  fashion,  although  conditions  in  the  money  market 
are  not  as  stringent  as  is  usually  the  case  at  this  particular  season 
of  the  year,  but  at  the  same  time,  to  wish  a  member  of  the  Stock 
Exchange  "A  Merry  Christmas  '  will  be  to  invite  reprisals,  and 
this  friendly  hint  is  thrown  oat  with  a  view  to  saving  unpleasant 
consequences  to  well-meaning  friends  of  the  said  members,  who 
might  be  tempted  otherwise  to  run  into  danger  in  their  seasonable 
exuberance  of  sentiment. 

The  chief  point  of  interest  is  that  concerning  the  County  of 
London  Electric  Supply  Company's  action  with  regard  to  the  Bill 
which  it  intends  to  promote  in  next  session's  Parliament,  upon 
modifications  of  the  purchaaei  clauses  by  the  London  County 
Council. 

One  enterprising  newspaper  early  this  week  published  most  of 
the  contents  of  a  letter  marked  "private  and  confidential,"  which 
was  circulated  amongst  the  directors  of  the  various  London 
electiic  supply  companies.  Those  who  were  acquainted  with  the 
•ontentB  of  this  letter  before  it  went  out  were  somewhat  surprised 


to  observe  the  excited  manner  in  which  it  was  served  up  to  the 
public,  and  we  wondered  whether  its  publication  was  altogether 
calculated  to  assist  the  cause  of  those  who  consider  that  amal- 
gamation between  the  various  interests  is  a  desirable  thing.  Pat 
briefly,  the  idea  la  to  establish  a  holdiner  concern,  into  whose  stocks 
the  existing  securities  could  be  converted.  Substantial  economies 
and  larerely  increased  revenue  arc  expected  to  result  from  such  a 
combination,  but  at  present  the  whole  matter  is  so  embryonic  that 
even  the  discussion  of  its  possibilities — save  amongst  the  com- 
panies themselves — appears  to  be  as  supi^rfluous  as  premature. 

The  Stock  Exchange  market  remained  unruffled  and  unenthu=ed 
by  the  announcement.  The  prices  of  the  leading  shares  are  all 
firm.  City  of  London  Ordinary  and  County  of  London  Ordinary 
have  assumed  the  lead  in  the  market  at  the  present  time,  and  the 
former  rose  to  17  buyers,  upon  quiet  absorption  of  a  few  score  of 
shares,  although  afterwards  sellers  came  in  at  this  price.  County 
of  Londons  rose  J,  and  Brompton  Ordinary  and  Preference  both 
improved.  Tne  feature  in  the  provincial  Hot  was  a  further  rise  of 
15a.  in  Hove  shares,  the  price  jumping  to  9. 

Inquiries  as  to  whether  it  wduld  be  possible  to  obtain  lines  of 
shares  in  the  London  undertaking's — the  suggestion  being,  of 
course,  that  there  might  be  an  Electric  Trust  C  )mpany  on  the 
horizm — did  not  stimulate  price-f.  We  seem  to  remember  having 
he^rd  of  such  inquiries  upon  former  occasions. 

The  Railway  market  unsteadied  again  because  of  the  re- 
crudescence of  labour  difficulties,  while  a  further  drop  in  the  price 
of  C  'usols  militated  against  the  market.  Support  was  forth- 
coming, however,  and  on  the  week  the  changes  show  little 
significance.  Districts  fell  |  to  30i,  thus  shedding  more  than  their 
previous  rise.  Underground  Electric  Riilway  shares  are  lower, 
and  the  company's  6  per  cent.  Income  Bonds  eased  off  to  89, 
Gains  of  a  point  occurred  in  the  Assented  stocks  of  the  Central 
London  Railway,  which  had  no  effect  upon  the  quotations  for  the 
non- Assenting.  The  Tramway  group  is  very  quiet,  and  not  a 
change  worth  mentioniner  has  taken  place  for  the  past  week  or  so. 
The  Yorkshire  (West  Riding)  Electric  Tramways  has  declared  a 
final  dividend  for  the  year  on  its  5  per  cent.  Preference  shares, 
making  4  per  cent,  for  1913. 

Mexican  ne*s  unsettled  the  prices  of  most  stocks  and  shares 
connected  with  the  country.  A  good  deal  of  exasperation  is  felt 
with  President  Wilson  at  the  way  in  which  he  ha-f  handled  the 
Mexican  crisis.  The  opinion  is  freely  expressed  in  the  City  that, 
had  he  recograised  G  neral  Huerta  at  the  start,  and  triven  him  a 
certain  amount  of  backing,  the  revolution  would  have  been  over 
long  before  this,  and  the  country  settled  d  iwn  to  more  normal  con- 
ditions. Instead  of  which,  affairs  appear  to  be  in  a  more  chaotic 
state  than  ever. 

This  is  refleoted  in  sharp  falls  in  Mexican  Ligfht  and  Power 
issuea,  and  in  Mexico  Tramways  shares,  the  fills  ranging  from  1 
to  3|  points  Paradoxioally,  Monterey  Debentures  are  better  at 
60i.  The  Latin-Canadian  group,  as  a  whole,  tends  to  heaviness. 
Shawiniiiran  Water  reacted  to  137,  and  there  are  small  falls  in 
various  bonds  connected  with  this  group,  although  Rio  de  Janeiro 
Tramway  bonds  are  strong.  Brazilian  Tractions  have  gone  back 
on  a  further  severe  drop  in  the  prices  of  Brazil  Rails.  Anglo- 
Argentine  Trams  are  a  better  market,  small  rises  being  marked  in 
the  First  Preference  and  in  the  .5  per  cent.  Debenture  stock.  The 
report  of  the  British  Columbia  Electric  Railway  Company  came  as 
a  sharp  disappointment,  the  net  profit  being  substantially  less  than 
had  been  expected,  and  the  Deferred  and  Preferred  Ordmary  have 
lost  3  and  1  points  respectively. 

Telegraphs  and  Telephones  are  irregular,  American  "  Tel.  and 
Tel."  fell  10  points  on  New  York  rumours  that  the  8  per  cent, 
dividend  may  be  reduced.  New  York  Telephone  bonds  drooped 
slightly.  On  the  other  hand,  Anglo-American  Telegraph  Deferred 
rose  5  on  a  revival  of  speculative  interest  ;  the  price  carries  the 
full  dividend  of  H  per  cent.  pa>  able  next  February.  Globe  Ordinary 
and  Preference,  both  ex  dividend,  are  firm,  especially  the  latter. 
Marconis  advanced  on  the  declaration  of  an  interim  dividend  of  2s. 
per  share,  and  the  Preference  hardened  in  sympathy.  Canadian 
Marconis  remain  steady  at  9s.  6d. 

Willans  &  Robinson  Preference  rose  another  7i  points,  and  the 
company's  4  per  cent.  Debenture  stock  is  up  4.  It  is  argued  that 
the  undertaking  should  now  make  good  progress  under  its 
reorganised  capital.  Castner-Kellners  are  ex  the  dividend  of 
2s.  8^d.  India-Rubber  shares  lost  another  10s,  The  raw  rubber 
market  remains  unsatisfactory  from  the  sellers'  point  of  view,  and 
share  prices  are  mostly  dull  and  depressed. 


Continental. — Prance. — La     Societe    Electrique    de 

Perrosguires  is  the  name  of  a  new  company,  which  has  lately  been 
formed  in  Paris  (157,  Boulevard  Periere),  with  a  capital  of 
£4,000. 

Russia. — A  new  company  has  just  been  formed  in  Paris  with  a 
capitalof  £1,000,000,  and  the  title  La  Societe  Industrielle d'ElectricitS 
pour  la  Rassie. 

Austria. — The  balancc'sheet  of  the  Vereinlgte  Elektricitats 
Gesellachaf t,of  Vienna,  for  the  last  financial  year  t-hows  a  net  profit 
of  £33,425,  as  compared  with  only  £31,037  in  1911-12,  The  divi- 
dend is  being  increased  from  6  to  6J  per  cent, 

Spain. — At  the  last  meeting  of  the  Compafiia  Baroelonesa  de 
Electricidid,  the  capital  of  this  society  wa^  increased  from  18  to 
40  million  pesetas,  by  the  issue  of  44,000  new  shares  of  600 
pesetas  value,  which  have  sinoe  been  all  taken  up  by  the  Canadian 
group. —  Electron, 
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SHARE     LIST     OF     ELECTRICAL     COMPANIES. 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER    CO.MPANIES. 


NAME. 


Bournemouth  &  Poole,  Ord, 

Do.    44%Pref.  . 

Do.    Second  fi  %  Pref. . . 

Do.    4*  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord. 

Do.    7%  Cum.  Pref.     .. 
Central   Electric  Supply,  4 

Guar.  Dei 
Charing  Cross,  West  End  &  City 

Do.    44%  Cum.  Pref 

Do.    "  City     Undertaking  "  I 
4 J  %  Cum.  Pref.  J 

Do.    Do.    4  %  Deb 

Chelsea,  Ord.  

Do.    4i  %  Deb 

City  of  London,  Ord 

Do.    6  %  Cum.  Pref 

Do.    6%  Deb 

Do.    4J  %  Second  Deb. 
County  of  London,  Ord 

Do.    6%  Pref 

Do.    4J%Deb 

Do.    4*  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    6  %  Non-Cum.  Pref. 

Do.    4J  %  First  Mort.  Deb.   .. 
Folkestone 

Do.    6%  Cum.  Pref 

Do.    4i  %  First  Deb 

Hove 


Stock 

or 
Share, 


10 

10 

10 

Stock 

6 

5 

100 

6 
6 


100 
6 
Stock 
10 
10 
Stock 
100 
10 
10 
Stock 
Stock 
£3 
6 
6 
100 
6 
6 
100 
S 


Dividends 
for 


1913. 
6 

J* 

10 

7 


6 

*i 

4 

6 

4i 

9 

6 

6 

*i 
6 
6 
4 


4J 

6 

5 

ii 
9 


191 "», 
fit 

9t 
7 


fit 

a 

4 

4t 

St 

6 
6 

s 

6 


6 
8t 


Cloning 
Quotations 
Dec.  10th. 


88-     4i 
90i-  9!i 

95  —  98 
16  J-  17i 
13  -  14 

116  -  120 
99  -101 
11|-  12i 
llj-  la 

lOiJ-lCSi 
98  -  101 
s _? 

14-    1? 
80  —  83 
43-    4J 

*i-   H 
89-91 

85-    9i 


RIm  Prei«nt 
+  or     Yield 
Fall       P.O. 


+  i 
+  i 

-1 


+  1 
+  i 


+  i 


M  1.  d. 


1 
4  14    9 

6  14    8 
4  11  10 

4    9    9 
4    0    0 


4  6  0 

5  0  0 

3  0  0 

B    9  1 

4  6  6 
4  17  7 
4  11  9 

6  15 
4  5  9 
4  3  4 
4  9  1 
4  18  0 

6  0  0 
4  6  3 
4    9  1 

HU 

7  13 

6  's  6 

6    3  1 

6    2  7 

4  19  0 

4  17  9 


NAME. 


Keniington  i.  KnigbUbridm.Ord, 

Do.    4  %  i>eb 

Kent  F.U-r.  j'o>.<«f.  44%  D«b.    .. 
London  I  ira.      ., 

I>o.    f,  

Do.  4  ,  i  II-..  .ilort.  Deb.  .. 
Metroi>olitan  

Do.    4*%  Cum.  Pr<-f 

Do.    4;  %  I  Deb.   . . 

Do.    84  "<.  y- 
North  Srt. 

.  P'- 
Notting  Hiii,  '1   ,j  .M.ii-i^iinj.  i-rei. 

Oxford  ..         

St.  .Jamt-H'  and  Pall  Mail,  Ord. .. 

Do.    7%  Pref 

Do.    8i  '■^.  T)fh 

Sooth  L'  I  ! 

Do.    6  lort.  Deb.     .. 

South  Mcnrpouian,  7%  Pref.  .. 

Do.  4i  %  First  Deb.  Stock  . . 
Urban,  CJrd.  

Do.    5  %  Cum  Pref 

Do  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Com  Pref 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER. 


Adelaide,  6  %  Pref 

Calcutta,  Ord 

Do.  5%  Pref.  ..  ■■  •• 
Calgary  Power.  Ist  Mort.  Bds.  .. 
Canadian  G«n.  El,  Com 

Do.  7  %  Pref.  . .  ^  •  •  „  ■  • 
Cordoba  Lt.,  Power  and  T.,  Ord. 

Do.    5%  Deb •• 

Else.  Lt.  and  P.  of  Cochabamba,  \ 

6  %  Bonds ) 

Elec.  Supply  Victoria,  5  %  1st) 

Mort.  Deb.  J 

Eleo.    Dev.   Ontario,    5   %    1st  1 

Mort.  Bonds  J 

Kalgoorlie  Elec.  P.  and  L.,  Ord. 

Do.  6%  Pref.  ..  ;•  •• 
Kaministiqnia  Power,  5  %  G.  Bs. 
Madras,  Ord.  ..         •  ■    ,    •  • 

Melbourne,  5  %  1st  Mort.  Deb. . . 
Mexican  El  Lt  ,  5%  Ist  M.  Bds. 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    6  %  1st  Mort.  Gold  Bds. 

Do.    6  %  and  Mort.  Bonds    . . 


6 

6 

6+ 

5 

84 

6+ 

5 

5 

5 

100 

5 

6 

8100 

7 

8 

$100 

7 

7 

1 

6 

100 

5 

6 

100 

6 

6 

100 

6 

6 

$600 

5 

6 

10/. 

Nil 

1 

6 

6+ 

$500 

5 

5 

6 

Nil 

100 

6 

6 

. 

6 

5 

8100 

4 

4 

$100 

7 

7 

6 

6 

100 

6 

6 

54-  6g 
74-  7a 
4i-  64 
91  —  93 

108  -112 

119  —124 

t'«-      i 
91  -  93 

884-  90ixd 
93  —  96 
914-  96i 

lOvi-1044 
li-  1| 
108  —106 

68-73 

43  -  47 

78  -  83 

77  -  81 

66  —  71 


+  4 

6  11    7 

5  11    6 

,  , 

4  17    7 

6    7    6 

.  , 

7    a  JO 

6  12  11 

-iV 

7  13    0 

•  • 

6    16 

.  , 

6  12    7 

■> 

•  • 

6  10    6 

-4 

6    8    8 

•  • 

NU 

•  • 

11    6    8 

•  • 

4  15    8 

■ ' 

4  i4    4 

7    0  10 

—6 

8    9    6 

-3 

8    8    6 

— i 

6    3    S 

7    0  10 

Monterey  Rlv.,  Light  A  Power, ) 

■5  %  1st  Mort.  Deb. ) 

Montreal,  Lt.,  H.  and  Power  .. 

Northern,  Lt.,  Power  and  Coal,  [ 

5%  1st  Mort.  Bonds  i 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    5  %  Deb.  Siock     . . 
Roy.  Elec.  Co.,  Montreal,  4)  %  > 
Ist  Mort.  Deb. ) 
Sbawinigan  Water,  Capital 
Do.    6  %  Con.  1st  Mort.  Bonds 

Do.    4*  %  Per.  Deb 

Toronto  Power,  4^  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  1 
1st  Mort.  Deb.  / 
Victoria  Falls  Power,  Pref. 
Weit  Kootenay  Power  and  Lt., » 
Igt  Mort.  6  %  Gold  )' 


100 

6 

S 

$100 

9 

lOf 

$500 

6a 

Ca 

Stock 

10 

Do. 

6 

6 

Do. 

6 

6 

100 

4 

4 

$100 

64 

«t 

$500 

6 

6 

Stock 
Do. 

a 

3 

100 

5 

6 

1 

6 

S 

100 

6 

6 

58-63 
He  -  2£1 

10  —  90 

ton  -m 

101  -  106 
100  -  lOS 

99  -101 

135  -139 

16S4— ion 

9-4-984 

96  —  I8xd 

89-91 

H-     i 

10a  -106 


4t 

-s 

41 
41 

•  • 

-1 

3.» 


7  18  4 
4  10  I 

4    8  0 

818  t 

«  18  0 

«    8  4 

4    8  4 

4  U  • 

4  11  5 

4  II  10 

8  8  8 

8  n  a 

■  14  8 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     5  %  Deb.  Red.      . .         . . 
American  Telep.  &  Teleg.,  Cap. 

Do.    Collat.  Trust 
Anglo-American  Telegraph 

Do.    6  %  Pref 

Do.    Def m  ,  •  •«    o/"  \ 

Anglo- Portuguese    TeJ.,  _  5^^  ^  | 

Chill  Telephone  . .  ;-,_•• 
Commercial  Cable,  Stlg.  4%  Deb. 
Cuba  Telegraph 

Do.    10  %  Pref.  . .         ••_.•• 
Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct    W.   India  Cable,  4J  %  1 

Eastern  Trlegrapb,  Ord.  Stock 

Do.    8i  %  Pref.  Stock  . . 

Do.    4  %  Mort.  Deb 

Bastorn  E-xtensIon 

Do.    4%  Deb.     ••„    ••        ■• 
Globe  Telegraph  and  Trust 

Do.    6  %  Pref.     . . 
Great  Northern  Telegraph 
Indo  European  Te'egraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref.     . .         . . 
Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref.  . . 


10 

44 

*i 

Btook 

6 

6 

$100 

8 

8 

$iroo 

4 

4 

Stock 

3 

a 

Do. 

6 

6 

Do. 

80/- 

100 

6 

6 

6 

8 

. 

Stock 

4 

4 

10 

6 

6+ 

10 

10 

10 

6 

4 

4 

6 

10 

10 

4 

4+ 

100 

*4 

<4 

Stock 

7 

7 

Do. 

34 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

lU 

6 

6+ 

10 

6 

6 

10 

20 

6+ 

25 

13 

6t 

$100 

5 

6 

$1(0 

4 

4 

1 

20 

lOf 

1 

17 

6i-  6i 

96  -  97 

114  -117 

87  -  90 

63  —  66 
1C5  —108 

aii-  24J 

103  —10-1 

7i  -    78 

79—81 
8—9 

142-  ifi4 
B|—  8} 
6}-  7* 
6i—    c3 

98  —100 

134  —137 
76—  77 
94  —  96 
13  —  lit- 
94  -  96' 
'08--  114  xd 
111-  124  xd 
30j-  BSj 
67-69 
79  —  f  8 

64  —  68 


6  13 

4 

6    8 

1 

—10 

6  16 

9 

-1 

4    9 

0 

■n 

4  11 

0 

+  < 
+  4 

6  13 

9 

6    0 

7 

4  16 

a 

6    6 

0 

4  18 

9 

6  13 

4 

6    9 

0 

5    6 

8 

6  le 

0 

+  J 
+i 


6  18    6 
4  10    0 


10    8 

10  11 

8    4 


6 
4 

4 

6  13 


Monte  Video  Telephone,  Ord.  . . 

Do.    6%  Pref 

New  York  Telep..  4*<>,  Gen. finds. 
Oriental  Telop.  and  Elec. 

Do.    6%  Cum.  Pref 

Do.    4%  Red.  Deb 

Pacific  .iud  European  Tel.,  4%  \ 
Guar.  Debs,  i 

Beutcr's         

Submarine  Cables  Trust  .. 
Telephone  Co.  of  K"^>'    4i  %  ^ 

l.( 
United  River  Plate  :.e 

Do.    5  %  Cum    Pref 

Wei '  Coast  of  America    . . 

Do.    4   %   Del>9.,   1   to  1,600  >^ 

guar,  by  Bra- .  Sub.  Tel.  » 

West  India  and  Panama  Teleg. 

Do.    6%  Cum.  1st  Pi-ef. 

Do.    6  %  Cum.  and  Pref. 

Do.    6%Pcl.8 

Western  Telotnaph,  LVl. 

Do.    4  %  Debs. 
Western  L'uIob  4^  %  Fdg.  Bonds 


1 
1 
100 
1 
1 
Stock 

Do. 

10 
Cert. 

Stock 

6 
6 

-4 

100 

10 
10 
10 
100 
10 
Stock 

eio.o 


8 
6 

.? 

8 
4 


10 
6 

4 

8 
6 

4 


8 
6 

7+ 
4 

H 


8 
6 

.a 

8 

4 


m 

8 

4 

8t 
5 


8^ 

8 

S 

7 

4 

4 


•it? 

9T  —  99 

is4-u^ 

96-91 
6|-    0i 

lA-  i2 

94-97 

»  — iro 
lit-  iH 

M  -  98 
98-98 


-k 


♦  I 


-1 


0 

s 

1 

u 

0 

1 

1 

4  10  11 

1 

10  16 

16 

«U  1 

8  18 

6 

4  a 

0 

8 

9 

8 

11 

1 

6  n 

1 

4 

0 

8 

a 

14 

9 

♦  Unless  otherwise  stated,  all  shares  are  fully  paid. 


Paid  In  deferred  interest  warrant*. 


t  Interim  DtrfdendL 


Si.  In  Funded  Dividend  Certs. 


i#/« 
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THE    ELECTRICAL    REVIEW,  [voi.73.  No.  1,882,  deoembee  19, 191a. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES.— r^^^'^^^"^; 


ELECTRIC    RAILWAYS    AND    TRAMWAYS— HOME. 


NAME. 


Bath  Trann,  Pref .  Ord 

Do.    5  %  Pref 

Do.    4i  %  Deb 

Brit.  Eleo.  Trac,  6  %  Pref. 

Do.        Do.  Deferred 

Do.       Do.         6  %  Cum.  Pr'f. 

Do,  7  %  Non-Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.     . . 

Do.  4J  %  2iid  Deb. 

Central  London  Railway,  Ord. . . 

Do.    Gtd.  Assented      .. 

Do.    Pref 

Do.    Gtd.  Assented 

Do.    Def 

Do.    Gtd.  Assented 

Do.    4  %  Deb 

City  &  S.  London,  5%  Pref.,  1891 

Do.        Do.  1896      ,. 

Do.        Do.  1901      .. 

Do.        Do.  1903      .. 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4*  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    5  %  Cum.  Pref. 

Do.  Do.    4J%l6tDeb.  .. 


Stock 

Dividends 

or 
Share. 

for 

♦ 

1912.  1913. 

1 

Nil 

I 

5 

6 

100 

44 

44 

100 

100 

,  , 

100 

6 

6 

100 

8 

100 

5 

5 

100 

ih 

44 

100 

s 

8 

100 

4 

100 

4 

4 

100 

4 

100 

a 

. 

100 

4 

100 

4 

4 

100 

5 

6 

100 

6 

5 

100 

5 

5 

100 

5 

5 

100 

4 

4 

1 

6 

6+ 

100 

44 

44 

6 

''^4 

3 

100 

4 

4 

100 

6 

6 

1 

,  , 

1 

5+ 

100 

44 

4i 

Closing 

Rise 

Present 

Quotations 

+  or 

Yield 

Dec.  16th. 

Fall 

P.O. 

£  s.  d. 

^-i 

,  , 

Nil 

,  , 

6    8    0 

70  -  7? 

,  , 

6    0    0 

10  —  12 

,  , 

4—54 

,  , 

, . 

84  —  87  xd 

,, 

6  18    0 

62  —  55 

,  , 

5    9    1 

92  —  95 

,  , 

6    5    5 

77  —  80 

,  , 

5  12    6 

61  —  66 

.  . 

4  11    0 

82  —  84 

+  1 

4  15    3 

70  —  75 

•  • 

6    6    8 

82  —  84 

+  1 

4  15    3 

60  —  65 

3    17 

78  —  80 

+  1 

5    0    0 

97  —  99 

,  , 

4    0  10 

96-  98 

•  • 

6    2    0 

96  -  98 

,  , 

6    2    0 

95  —  97 

,  , 

6    3    1 

94  -96 

*  • 

6    4    2 

89  —  91 

,  , 

4    8    0 

i-     1 

8    0    0 

66-71 

,  , 

6    6    9 

2  —    2i  xd 

•  • 

6  13    4 

73  —  78 

,  , 

5    2    7 

77  —  81 

,  ^ 

6    3    5 

t  t' 

•• 

•• 

74-79 

•  * 

6  14    0 

NAME. 


London  Elec.  Railways,  4  %  Deb 
London  United  Trams,  4  %  Deb 
Metropolitan  Railway  Consol 

Do.    Surplus  Lauds 

Do.    3*  %  Deb 

Do.    34  %  Pref 

Do.    34  %  Con.  Pref.     . . 
Metropolitan  District  Ord, 

Do.    6  %  Deb 

Do.    4  %  Deb 

Do.    4  %  Prior  Lien     . . 

Do.    44  %  First  Pref.    . . 

Do.    34  %  Gtd 

Metro.  Elec.  Trams,  44  %  Deb 

Do.    5  %  Deb ■ 

Potteries,  Ord 

Do.    5  %  Pref 

Dn.     44  %  Deb 

South-  Metro.  Trams,  6  %  Pref 

Do.    4  %  Deb 

Underground  Elec.  Railways 

Do.    "A"  .. 

Do.    6  %  First  Cum.  Inc.  Deb 

Do.    44  %  Bonds 

Do.    6  %  Income 
Yorkshire  (West  Riding).  Ord. 

Do.    6  %  Pref 

Do.    44%  Deb 


Stock 

or 
Share. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 

1 

100 

1 

100 
10 

1/- 

100 
100 
100 
5 
5 
100 


Dividends 
for 


1912. 
4 
4 

li 
2| 

84 
3* 
84 
Nil 
6 
4 
4 
44 
84 

44 

6 

34 

6 

44 

6 

4 


6 

44 
6 
Nil 
3 
44 


1913. 

4 
4 

14+ 

2|+ 

34 

84 

34 

6 

4 

4 

44 

84 

44 

6 

5 

44 
6t 
4 


6 

4+ 
44 


Closing 
Quotations 
Dec.  16th. 


90  - 
59  - 
43i- 
68  - 
83  - 
78  - 
75  - 
30  - 
136  - 

92  - 

93  - 

81  - 
74  - 

82  - 
86  - 


-  92 

-  63 

-  43i 

■  60 

-  85 

■  80 

-  77 

•  30* 
-139" 

-  94 

■  95 

-  83 

-  76 

-  86 

-  89 


.f=8?* 


e: 


68  - 

3i- 

1  .i 
!512' 

HI  - 
99  - 

884- 

i- 
34- 

81  - 


I 

-  72 

-  8i 

-  iS 
-113 
-101 

-  894 

-  4 

-  4 

-  86 


Rise 

+  or 
Fall 


Presen 
Yield 

P.O. 


£  8.  d. 
4  7  0 
6    7    0 

3  14    3 

4  11  8 
4  2  4 
4  7  6 
4  11    0 

Nil 
4    6    4 
4    6 

4  4 

5  8 
4  12 

6  4 


1 

3 
6 
1 

8 

6  12    0 

7  '5    6 
5    3    6 

8  0    0 

5  11    1 
Nil 
Nil 

6  6    2 

4  9    1 
6  14     1 

Nil 

5  0    0 

6  4    8 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL    AND    FOREIGN. 


Anglo-Arg.  Trams,  1st  Pref, 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.     4i  %  Deb 

Do     6  %  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    4*  %  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traction,  Light  and  1 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    5  %  Pref 

Do.    44  %  Deb 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.    Pref.  Ord 

Do.    5  %  Pref 

Do.     4*  %  1st  Mort.  Deb. 

Do.    4|  %  Vancouver  Deb.    . . 

Do.    4i  %  Con.  Deb. 
Calcutta  Trams,  Ord. 

Do.    5  %  Pref.  . . 

Do.  44%  Deb,  .. 
Cape  Electric  Trams 
City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb, 
Havana  Elec.  Rly.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams   . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


6 

£4 

B4 

5 

5* 

64 

100 

4 

4 

100 

44 

4* 

100 

5 

5 

100 

5 

5 

10 

6 

6 

100 

44 

4* 

100 

6 

6 

$100 

6 

6+ 

5 

8 

8 

5 

5 

5 

100 

44 

4* 

100 

8 

8+ 

100 

6 

6 

100 

5 

5 

40 

4., 

44 

100 

44 

44 

100 

4 

4 

5 

5 

74 

5 

5 

5 

100 

44 

44 

1 

5 

5 

5 

5+ 

5 

100 

4 

4 

100 

6 

5 

$1000 

5 

5 

1 

Nil 

,   , 

100 

5 

5 

100 

3 

4i-     41 
4^5,-    4j'« 
90  —  92 
974-  994 
97  —  99 
1014-1034 

io|-  114 

94  —  96 
97  —100 

864-  884 


7i- 

4|- 

98  - 

111  - 

102  - 

102  - 

98  - 

100  - 

92  - 

51- 

4}g- 

96  - 

S4- 

5i- 
92  - 
88  - 
944- 

0  - 
85  - 
10  - 


-  71 

-  Pi 

-101 
115 
-106 
■105 
101 
-104 

-  95 


99 

64 
97 
92 


90  xd 
20 


+  T*« 

5  17    4 

6    3  11 

4    7    5 

4    7    0 

+  4 

5    10 

4  16    7 

,, 

5    4    4 

,  ^ 

4  13    9 

.. 

5    0    0 

-14 

6  15    7 

6    3    3 

, , 

4  13    0 

4     9    1 

—3 

6  19    2 

—1 

5  13    2 

,  , 

4  15    3 

4    9    1 

4    6    7 

4    9    6 

5  17    8 

4  16    5 

4  11    0 

6  19    0 

4  10  11 

4    2    6 

5    8    8 

5    16 

N 

5  11     1 

La  Plata  Elec.  Trams,  Ord. 

Do.     Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.  5  *y  Deb. 
Madras  Elec.  Tr.,6%  Cum. Pref. 
Elec.  Tr.  (W04),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds     . . 

Do.    6  %  Bonds 

Para  Elec.  Hlys.  &  Lt.,  Ord.      . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb.        . .         . . 

Rio  de  Janeiro  Trams,  1st  Mort. ) 

6  %  Bonds  J 

Do.    6  %  Mort.  Bonds  . . 
Sao  Paulo  Tram.,  Lt.  and  P.  1 
5  %  1st  Deb.  ]■ 
Singapore  Trams,  6  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Eleo.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    6  %  1st  Deb 
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THE    PASSIVE    STATE    OF    METALS. 


At  a  recent  meeting  of  the  Faraday  Socikty  a  general  dis- 
cussion was  held  on  the  subject  of  the  "  Passivity  of  Metals." 
The  subject  was  introduced  by  Mr.  S.  G.  Sentcr,  who  reviewed 
the  various  theories  that  have  been  put  forward  to  explain  the 
mysterious  phenomenon  of  the   passive  state  from  the    time 
of  Faraday  onwards,  and  a  group  of  seven  papers  was  then 
read  and  discussed,  in  which  every  aspect  of  the  subject  re- 
ceived careful  and  critical  consideration.    Dr.  G.  Grube,  repre- 
senting the   very  active   physico-chemical  school  of  Dresden, 
read  the  first  paper,  and  other  papers  read  or  communicated, 
were  by  Dr.  H.  S.  Allen,  Dr.  D.  Reichinstein  (Zurich),  Prof. 
M.  Le  Blanc  (Leipzig),  Prof.  G.  Schmidt,  and  Dr.  W.  Rathert 
(Miinster),  Prof.  Giinther  Schulze,  of  the  Reichsanstalt,  and 
Prof.  E.  P.  Schoch  (Texas).    The  discussion  brought  forth  an 
excellent  little  supplcmcntai-y  paper  from  Dr.  E.  K.  Ridcal, 
one  of  our  youngest  recruits  in  the  field  of  electrochemi'-al 
research.      The  complexity  of  the  subject,  complex  in    spite 
of  the  apparent  simplicity  of  its  basic  phenomena,  makes  it 
impossible  to  do  justice  to  the  discussion  in  the  small  amount 
of  space  at  our  disposal,  and  we  must  content  ourselves  with 
the  briefest  possible  outline  of  the  present  state  of  our  know- 
ledge as  .put  forward  at  the  Faraday  Society  meeting.      For 
this  no  apology  is  needt  d,  even  in  a  purely  electrical  journal, 
for  the  mechanism  of  the  passive  state,  whatever  it  be,  has 
the  closest  possible  relation  to  the  mechanism  of  electrolysis 
generally,  and  it  is  no  exaggeration  to  say  that  a  complete 
understanding  of  the  one  will  throw  a  flood  of  light  on  the 
still  more  intricate  and  perplexing  problems  that  cluster  round 
the  other.     To  the  practical  man  even  more,  for  it  will  lead 
him    to   understand   what  corrosion   is,    what   determines   it, 
and  how  it  can  be  prevented  ;  for  what  is  a  non-corrodible 
steel  or  ferro-alloy,  for  example,  but  a  metal  in  a  permanent 
state  of  passivity? 

The  simplest  and  best  known  example  of  passivity,  and  the 
one  that  was  first  discovered,  namely  by  Keir,  in  1790,  is  the 
fact  that  ordmary  iron  which  is  vigorously  attacked  by  dilute 
nitric  acid  is  not  only  unacted  upon  if  immersed   in  strong 
nitric  acid,  but  is  subsequently  rendered  immune  to  the  action 
even  of  the  dilute  acid.     The  first  theories  put  forward,  and 
still  largely  held,   were  that  the   "  passivity,"   as  Schonbein 
called  it,  was  due  to  the  protective  action  of  a  close,  invisible 
film  of  oxide,  or  as  Faraday  with  his  usual  perspicuity  was 
careful  to   add,   ''  that  the  superficial  particles  of  the  metal 
are  in  such  relation  to  the  o.xygen  of  the  electrolyte  as  to  be 
equivalent  to  an  oxidation."    The  meaning  and  suggestivcncss 
of  this  pregnant  phrase  do  not  appear  to  have  been  properly 
appreciated  until  Hittorf  began,  in  his  exj^erimcnts  on  passive 
chromium,  to  lay  stress  on  the  electrochemical  aspects  of  the 
problem.     Stated  in  electrochemical  terms,  passivity  may  be 
defined  as  a  state  of  anodic  polarisation  which  shifts  the  metal 
up  the  electrochemical  scale  in  the  direction  of  the  so-called 
"noble"     metals.      In    other    words,    a    higher    potential    is 
necessary  to  drive  a  given  current  through  a  metallic  anode 
in  the  passive  state  than  when  it  is  in  the  active  state.  Stating 
it  thus  one  is  easily  led  to  the  Le  Blanc  standpoint  that  passi- 
vity is  not  an  absolute  but  a  quantitative  effect,  namely  the  re= 
tardation  of  some  chemical  or  electrochemical  reaction.     The 
experimental    work  of   Professor   Foerster   and   his   pupils   at 
Dresden,  put  forward  by  Dr.  Grube,  throws  much  light  on  and 
strengthens  greatly  the  value  of  this  conception,  for  they  have 
shown  that  the  kathodic  deposition  of  the  metals  of  the  iron 
group,  in  itself  a  slow  process,   was  further  considerably  re- 
tarded by  the  simultaneous  deposition  of  small  quantities  ot 
zinc  or  liydrogon.     What  happens  at  the  kathode  gives  a  key 
to  what  may  happen  at  the  anode,  lending  support  to  the 
view  that  the  retardation  of  electrolytic  action  at  an   anode 
when  in  the  passive  state  is  due  to  the   formation  in   it   of 
alloys  of  oxygen,  which  it  is  imagined  have  a  lower  solution 
pressure  than  the  pure  metal.    Such  retardation  of  anodic  dis- 
charge has  been  observed  when  halogen  salts  are  electrolysed 
with  platinum  anodes  under  conditions  that  give  rise  to  the 
deposition  of  oxygen ;  also  there  is  evidence  that  the  forma- 
tion   of"  alloys    of   platinum   and    oxygen   brings    about    the 
retardation. 

Interesting  support  was  given  to  the  oxygen-alloy,  or  oxygen- 
film  theory  of  passivity  by  Dr.  H.  S.  Allen,  whose  experiments 
in  photo-electric  activity  (the  dissipation  of  a  negative  charge 
by  means  of  light)  have  shown  that  iron  which  was  chemically 
active,  was  active  in  the  photo-electric  sense,  while  passive 
iron  shows  greatly  reduced  photo-electric  activity.  Now  the 
existence  of  photo-electric  fatigue,  points  unmistakably  to  tlie 
presence  of  a  film  of  gas  on  the  surface  of  the  metal,  and  the 
connection  between  the  two  sets  of  phenomena  may  therefore 
be  taken  as  affording  weighty  evidence  in  favour  of  the  oxygen 
theory. 

The  old  oxide-film  theory,  which  supposes  that  the  passive 
metal  is  merely  mechanically  protected  from  the  action  of  the 
acid,  or  more  generally,  the  electrolyte,  finds  few  support<"rs 
nowadays,  as  some  of  the  properties  of  passivity,  such  as  its 
destruction  by  heat,  and  the  fact  that  no  alteration  in  reflect- 
ing power  has  been  detected  where  an  active  metal  is  rendered 
passive,  seem  inexplicable  on  the  oxide-film  hypothesis.  Where 
an  oxide-film  does  form  it  is  generally  held  to  be  a  result, 
rather  than  the  cause  of  passivity. 

An  ingenious  theory  that  has  been  suggested  as  a  rival  to 
those  already  considered  is  that  of  Le  Blanc  himself,  explained 
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An  altogether  different  conception  of  passivity  was  that  pat 
forward  by  Dr.  G.  C.  Sehmidt,  whose  theory  is  that  the 
passive  metals  are  normally  so,  only  bec^"  '"""  -"♦•'-"  '-^  '^o 
pre.sence  of  some  catalyst,  of  which  the  m  ■^ 

is  hydrogen,  since  it  is  dissolved  readily  a-  - 

by  metals.    Experiments  described  were  c\ 
metals  may  remain  passive  in  the  absence  of  oxygen.  Burl.  t.^ 
polishing  in  an  atmosphere  of  hydrocen  and  nitrogen,  an-' 
terminint?  their  potentials  at  once,  although  these  expen'i 
can  hardly  be  regarded  as  conclu<5ive.  in  view  of  the  kn  •vr 
enormous  tenacity   with   which   air  clincs   to  ordinary   m«»t»l 
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films.     Nor  can  the  further  ingenious  experiments  r.. 
Dr.   Schmidt,  in   which    he    has    shfiwn   that  hvdro£*pn 
diffusing  through  pas<?ive  iron  and  chromium  activat      • 
metals,   be  considered  any  moie  conclusive,  for  the  ! 

passivity  might  still  have  been  due  to  the  pre.sence  of  oxygen 
or  oxide  films. 

On  the  whole  then  it  must  be  said  th.nt  one  result  of  the 
interchange  of  views  that  took  place  at  the  meetins  was  de- 
cidedly to  strengthen  the  position  of  those  who  hold  the  oxygen 
film  or  oxygen  alloy  theory  of  pas.sivitv.  and  althouch     - 
cases  actual   oxidation   takes  place   this  is   more  nr.  ,i 

result    than    a   cause   of  the   initial   passivation   due    to   the 
presence  and  action  of  oxygen. 

Between  the  afternoon  and  evening  sittings — for  th**  di.scus- 
sion  began  at  5  p.m.  and  did  not  terminate  until  after  10  n.m. — 
specimens  of  passive  irons  and  of  non-corrodible  sterls  nndothpr 
ferro-alloys  were  exhibited  by  Sir  Robert  Harlfield   '"  ^ 

by  Mr.  S.  \   Main),  Dr.  .T.  Newton  Friend,  Mr.  Robert 
and  Mr.  John  Evans.     Mr.  TiCnnox's  very  intf^re.stintr  ailov  is 
callerl  Tnntiron,  and  is  a  hard,  close-grained,  silverv-white  allov. 
melting  at  about  l,4fK>°C.    It  neith  r  rusts' nor  oxidises,  and  it 
is  not  attacked  by  ordinary  corrosives  to  any  marked  ext^""' 
Some  of  the  castings  shown  were  portions  of  nitric  ac'd  nla'  r« 
Mr.  Evans  showed  an   autocleve  that  had  been  ti^ed  for  dis- 
tilling strong  acetic  acid,  made  of  a  French  alloy  called  "  M»^'''- 
linc,"  the  invention  of  M.  Jouve,  of  Paris     The  comnosr    • 
of  neither  of  these  alloys  wa.s  stat<xl.  but  they  are  believed  'o 
consist  largely,   if  not  entirely,  of  fen-<^-silicon.     .\inong  the 
mop.t   interesting   of    Sir   Robert    Hadfit^ld's    srwvimens   v.-r^-c 
.some  chippings  frorn  the  famous  Iron  Pillar  nt  Delhi    ere'^ted 
probably  some  1.600  years  ago,   and  which  during  this  lone 
period    has  shown    extraonlinary    resistance    to    atmospheric 
corrosion.    It  is  made  of  almost  pure  wrought  iron. 


APPLICATION    OF    ELECTRICITY    TO 
AGRICULTURE    AND    LIFE. 


The  commercial  possibilities  of  plant  and  chicken  oloctnv 
culture,  and  of  the  electro-destruction  of  blight  and  bacteria 
by  high-frequency  electric  current,  formed  the  subject  of  a 
paper  read  by  Mr.  T.  Thorne  Baker  before  the  Roy.al  Society 
OF  Arts  on  December  10th.  The  author  referred  to  Lem- 
stvom's  classic  refearches  and  reviewer!  the  methods  employed 
and  the  results  obtained  by  the  Lodge-Newman  system,  with 
which  much  work  has  already  been  done  in  this  country. 
The  cost  of  a  25-30  acre  equipment  complete  is  £"200,  but 
JG300  covers  the  total  cost  of  a  60-acre  installation.  The 
U.S.A.   and  the  Egyptian  Department  of  Affriculturp  are  at 
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present  engaged  in  experiments  with  the  Lodge-Newman 
system.  Kesults  obtained  during  the  hot  dry  summer  of 
lUii  led  the  author  to  beUeve  that  high-frequency  alternating 
current  would,  in  some  cases,  give  better  results  than  purely 
positive  discharges  from  overhead  wires. 

The  author  hnds  that  the  upper  portion  of  a  living  plant 
is  negatively  and  the  lower  part  p<.isitively  charged,  the  plant 
generating  in  fact  a  few  millivolts  e.m.f.  It  is  suggested 
that  the  hairs  on  the  leaves  and  stem  of  the  negatively 
chai'ged  part  of  the  plant  collect  positive  atmospheric  elec- 
tricity— the  actual  amount  collected  being  vei-y  small.  The 
mistake  most  frequently  made  in  artificial  electro-culture  is 
that  of  employing  too  powerful  a  current.  Every  plant  and 
organism  demands  carefully  selected  and  graduated  treatment. 

llie  effluve  discharge  from  a  resonator  cod  appears  to  have 
valuable  germicidal  properties.  If  gooseberry  bushes  infected 
with  red  American  blight  are  sprayed  with  a  soluble  sulphide 
and  then  treated  with  a  high-frequency  effluve,  nascent  sul- 
phur is  produced  and  this  kills  the  blight.  Cheese  mites  can 
readily  be  killed  by  the  discharge  from  an  Oudin  resonator, 
but  the  black  fungus  which  attacks  Norwegian  dried  cod 
only  suffers  temporary  inhibition,  and  then  grows  with  every 
evidence  of  stunulation  after  treatment  by  an  effluve  dis- 
charge. 

Up  to  one  or  two  milligrammes  of  radium  is  contained  per 
ton  in  the  residual  waste  thrown  out  by  radium  works,  and 
this  material  mixed  with  many  times  its  own  weight  of 
ordinary  soil  is  said  to  accelerate  and  increase  materially 
plant  growth.  The  recently  evolved  process  for  the  prepara- 
tion  of  radium  from  carnotite  should  provide  an  ample  supply 
of  "radium  refuse,"  and  the  author  estimates  that  the  cost 
of  treating  land  suitably  with  radio-active  material  should 
not  exceed  10s.  to  15s.  per  acre.  The  treatment  would  re- 
tain its  efficacy  for  a  number  of  years.  Too  great  radio- 
activity is  harmful. 

In  the  author's  opinion,  the  most  profitable  application  of 
electricity  to  the  farm  is  in  rearing  chickens.  A  coil  yield- 
ing a  1-inch  spark  is  sufficient  for  the  simultaneous  "electro- 
culture"  of  1,000  chickens.  On  Mr.  R.  Meech's  poultry  farm 
at  Poole,  a  chicken  house  consisting  of  six  flats,  each  large 
enough  to  accommodate  75  chickens,  was  electrified  by  a 
helix  of  heavily  insulated  wire  wound  round  it  in  turns 
about  six  inches  apart.  High-frequency  current  was  ap- 
plied for  t^n  minutes  in  each  hour  of  the  day.  Out  of  a 
total  of  400.  only  six  chickens  died  (1.5  per  cent  mortnHty) 
and  the  birrig  were  ready  for  market  in  five  weeks  ns  against 
three  months.  A  chicken  grown  under  the  influence^  of 
electricity  will  grow  of  normal  weight  with  only  twa-third'^ 
the  normal  amount  of  food :  or  with  the  full  arnount  of 
food,  it  will  grow  from  33  to  100  per  cent,  heavier  than 
normal.  It  is  said  that  during  treatment  the  birds  are  so 
highly  charged  that  snarks  can  be  drawn  from  their  beaks 
and  a  distinct  shock  felt  on  touching  them  Experiments  are 
at  present  in  progress  on  a  batch  of  4.000  birds,  and  on 
several  complete  generations  (egg  to  eag).  The  results  so 
far  obtainpd  appear  to  hp  extraordinarily  successful,  and  we 
await  further  reportq  with  keen  interest. 

In  opening  the  Dif^russion,  the  chairman  (Mr.  Campbell 
Swinton^  emphasised  the  importance  of  this  field  of  research, 
and  pointed  out  the  great  difficulty  encountered  in  dis- 
tingni'^hinff  electrical  from  purely  mechanical,  physical,  or 
chemirnl  effects.  Mr.  Newman  referred  to  .the  practical 
difficulties  encountered  in  apnlyins  electric  stimuli  to  small 
test  areao  and  the  difficulty  of  establishing  a  reliable  "  con- 
trol." FTicrh-tension  continuous-current  discharges  had  now 
been  used  for  over  eiaht  vears.  and  aood  results  had  been 
obtained  fairlv  consistently.  In  a  few  years'  time.  Prof. 
Priestlev  would  be  able  to  tabulate  the  resultts  of  his  wide 
researches,  and  the  action,  effects  and  commprrial  value  of 
electro-culture  should  then  be  definitely  established.  Other 
speakers  referred  to  the  difficulty  of  interesting  agriculturists 
in  scientific  apparatus  and  measurement's,  and  emphasised 
the  severelv  commercial  basis  on  which  elertro-cultnre  would 
always  be  indeed.  It  was  mentioned  that  four  or  five  years 
ago.  President  Diaz's  son  erected  a  hydro-eleetrical  plant 
in  Mexico,  and  obtained  from  17  p^r  rent  to  70  per  cent, 
increase  in  yield  of  various  crops  by  the  application  of  electro- 
culture  over  a  wide  area. 


THE    CHARACTERISTICS    OF    INSULATION 

RESISTANCE. 


On  Tuesday,  December  2nd,  the  paper  read  by  Mr.  S. 
Bvershed  wa»  discussed  by  the  Manchester  Local  Section 
OF  THE  Institution  of  Electrical  Engineers, 

Mr.  Welbourn  referred  to  the  curve  for  cotton  showing 
the  relationship  between  megohms  and  potential  difference, 
of  which  the  lower  part  was  under  investigation ;  this  matter 
had  attracted  a  good  deal  of  his  attention,  and  he  suggested 
that  the  curve  began  to  turn  owing  to  the  dispersion  of 
moisture  and  subsequent  rise  in  current  density  in  the  leakage 
paths  causing  charring,  which  ultimately  caused  breakdown. 
The  common  practice  of  measuring  the  insulation  of  absorb- 
ent  materials  after  one  minute's  electrification    was  only  to 


be  regaixled  as  a  qualitative  test,  because  of  the  limiting 
factors  of  time  and  space.  He  did  not  see  what  test  could 
be  substituted  for  the  flash  test  in  the  case  of  an  absorbent 
insulator  which  was  required  to  withstand  the  pressure  rise* 
to  which  electric  circuits  were  subjected. 

Mr.  A.  P.  M.  Fleming  said  he  presumed  that  the  measure- 
ments had  been  made  at  a  constant  temperature,  because 
one  often  found  engineers  niaking  insulation  resistance 
measurements  on  machines  quite  irrespective  of  temperature, 
unaware  of  the  fact  that  a  few  degrees  difference  in  tempera- 
ture might  alter  the  insulation  resistance  one  hundred-fold. 
Some  ten  years  ago,  buyers  of  electrical  machines  measure 
everything  by  the  number  of  megohms,  and  makers  were 
called  upon  to  show  20  or  200  megohms  according  to  the 
ideas  of  the  buyers.  To  do  this  the  makers  would  dry  the 
machines  by  heating  until  the  insulation  resistance  was  goodj 
enough  an5  sometimes  until  all  the  nature  had  been  taken 
out  of  the  insulating  material.  To-day  the  counterpart  of 
those  machines  would  undergo  no  such  test,  and  the  insula-^ 
tion,  if  measured  at  all,  would  be  found  to  bo  probably  of 
the  order  of  a  megohm  or  less  according  to  the  size  an^ 
voltage.  A  machine  under  those  conditions  was  likely  tc 
run  just  as  safely  and  have  a  far  greater  length  of  life. 

Prof.   Miles  Walker  agreed  with  a  previous  speaker  that 
the    puncture    test    was  a  vei-y    useful   one.      A   surprisinj 
feature  of  the  tests  was  the  small  amount  of  the  total  wate 
which   actually  took  part  in  the  conduction.     He  could  not 
see     why    the    ratio  should    remain    practically    constant    at 
about  2;  one  would  expect  to  find  it  variable.     Why  shouldj 
the  capillary   tubes  used  by   the  author  give  the  same  con- 
stant as  the  microscopic  capillaries  in  cotton?    If  the  author 
could  explain  why  the  co-efficient  remained  constant  it  wouldj 
show     more     than    the     curves    themselves.      Curves   of  the 
character  shown  could  be  explained  in  a  number  of  different 
ways.     It  was  knovyn  that  the  conductivity  of  an  electrolyt 
was   due  to  ionisation,  and   it   was  supposed   that  if  water 
could  be  obtained  sufficiently  pure,  it  would  be  an  insulator. 
London  water  was  comparatively  full  of  ions,  its  conductivity 
being  much  greater  than  that  of  Manchester  water,  and  it 
was  of  interest  to  know  whether  the  blotting  pad  used  in  th^ 
experiments  had  been  moistened  by  steam  carefully  prepared. 
If  the  author's  theoiy  were  true,  it  would  appear  that  waterJ 
of  lower  conductivity  would  show  increased  insulation  resis-j 
tance.     He  felt  that  it  did  not  depend  particularly  upon  the 
purity  of  the  water  forming  the  films  so  much  as  on  the  actior 
between  the  water  and  the  material,   setting  up  some  fonr 
of   ionisation  and  forming   a    conducting    layer.       Hysteresis 
could  only  occur  when  dealing  with  two  elements  which  con- 
stituted    energy ;     megohms     and    volts    did    not    constitute! 
energy,    therefore  the  author's  curve    was    not    a   hysteresis 
curve. 

Mr.  J.  S.  Peck  asked  how  long  a  time  elapsed  after  the 
voltage  was  applied  before  the  resistance  measurement  was 
taken;  he  understood  from  Mr.  Welbourn  that  if  a  certaiu 
voltage  was  applied  to  a  cable  and  left  on  for  a  time,  the 
resistance  gradually  dropped.  Referring  to  the  cotton  curve, 
he  asked  whether,  after  the  critical  point  had  been  passed 
and  the  voltage  was  maintained  at  1,000,  the  insulation 
gradually  dropped  to  zero.  With  regard  to  the  barbaric  flash 
test,  it  was  always  advisable  to  try  the  apparatus  with  a  Meg- 
ger or  other  indicating  device  in  order  to  be  fairly  sure  that  the 
insulation  was  good  before  applying  the.  flash  test.  If  a 
machine  tested  out  lower  than  usual  vidth  the  indicating 
instrument,  means  should  be  adopted  to  clean  or  dry  out 
the  apparatus  before  applying  the  flash  test. 

Mr.  C.  J.  Beaver  said  pressure  tests  consisted  of  either  the 
application  of  a  very  high  pressure  for  a  short  period  (flash 
test)  or  a  high  pressure  for  a  long  time.  It  was  not  uncom- 
mon in  the  case  of  a  cable  that  was  going  to  break  down, 
to  find  that  the  breakdown  would  occur  within  the  last  five 
minutes  of  the  pressure  run.  In  such  cases  the  long  high- 
pressure  test  had  an  advantage  over  the  flash  test.  Contrary 
to  the  author's  assertion,  cable  makers  could  get  dry  paper, 
and  did  get  it.  The  great  conclusion  to  be  drawn  from  the 
author's  paper  was  that  absorbent  insulator's  had  their 
limits,  as  indicated  by  the  curve.  When  the  length  of  the 
time  joining  the  first  and  second  parts  of  the  curve  could  be 
prolonged  the  condition  was  a  happy  one,  as  the  moisture 
which  got  in  could  be  driven  out. 

Mr.  W.  Cramp  opposed  Prof.  Walker's  remarks  on 
"hysteresis";  the  word  simply  denoted  "lag,"  and  hs 
been  dragged  into  connection  with  energy  without  anj 
justification  whatever.  The  author's  denunciation  of  tb< 
one-minute  electrification  test  might  be  sufficient  to  chanj 
entirely  the  tests  on  cables  and  machines,  but  he  would  lik^ 
to  know  of  an  alternative.  Notwithstanding  the  author'! 
remarks  concerning  leakage  at  fittings  being  everything  anc 
leakage  in  the  cable  nothing,  it  remained  necessary  that 
cable  should  be  tested  in  a  manner  to  make  sure  that  no 
conducting  particles  were  present  in  tbe  dielectric.  The 
speaker  agreed  with  Prof.  Walker  regarding  the  shape  of 
the  curves.  In  capillary  tubes  the  spaces  between  the  dor- 
mant masses  v.'ere  filled  with  vapour  of  the  liquid,  and  since 
vapour  conducted  there  was  reason  to  suppose  that  this  was 
a  path  for  current  as  well  as  the  films  on  the  sides.  If  the 
conductors  of  a  dynamo  were  enamelled  before  being  other- 
wise insulated,  would  it  not  help  to  solve  the  problem  which 
the  author  put  forward?-  The  speaker  recently  received  a 
motor  stipulated  not  to  exceed  75"  Fah.  risft  in  temperature. 
.Actually  the.  temperature  rise  was  9{°  Fah..  and  the  rejaeon 
was   given   that  since   the   motor  was  intended    for  tlse  in   a 
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damp  place,  it  had  beta  designed  with  thuj  temperature  riee 
to  counteract   the  atmospheric  conditions. 

Mr.  CuNLiiTE  thoat'ht  it  probable  that  the  constant  ob- 
tained by  the  author  was  due  to  the  presence  of  water  in 
the  insulating  medium.  Would  the  same  curve  be  obtained 
if  a  solution  of  a  salt  such  as  sodium  chloride  was  used? 
He  had  conducted  experiments  on  a  tube  c<jntaining  dry 
sand  with  an  electrode  at  each  end.  Plotting  resibtance 
against  time,  a  curve  was  obtained  which  fell  at  first  and 
then  rose  again^  in  direct  opposition  to  the  author's  curve. 
When  using  moist  sand  it  was  also  found  that  the  potential 
gradient  curve  was  straight  at  first  and  finally  similar  to  the 
author's  curve  owing  to  the  effect  of  endosmose.  The  shape 
of  the  cui-ve  also  depended  upon  the  ixjlarity. 

The   Author,   in   reply,   said    that   the  current  density   in 
the    films     was    so    extraordinarily     small     that    C^R     was 
measured   in   millionths   of  a   watt  in  the    whole   insulator. 
Samples   were  purposely   selected   which   did  not   give   large 
CjR    losses,  in    fact  the   heating    was  never  noticeable.      All 
the  tests  were  taken  at  a  constant  temperature.     No  doubt, 
in  the  second  part  of  the  curve,   heating  commenced   to  be 
a  somewhat  serious  matter.      Mr.   Welbourn   had   suggested 
that   ultimately   the   films  got  hot  and   charring   took  place ; 
this  was  certainly  a  possible  explanation,    but  another  solu- 
tion was  the  formation  of  brush  discharges.     The  author  was 
not    disposed,    however,    to    answer  this    question    definitely 
before    making   further    experiments.      Regarding    the    time 
taken  in  the  moisture  curve  tests,   so  long  as  the  capacity 
current   was  allowed   to   die  away    steady  readings  were  ob- 
tained.    The  author  did  not  object  to  the  "one-minute  elec- 
trification"  test;   probably   as  a  comparative  test  it  proved 
what  was  intended  to  be  proved.    Ihe  objection  to  the  flash 
test  was  that  it  was  a  blind  test.     High-pressure  tests  were 
necessary    on    all    electrical    apparatus,    but    it    was    always 
necessary  to   have  an   indicating    instrument   in  circuit.      A 
Megger  testing  set  was  being  tested  to  3,000  volts;  when  the 
pressure  reached  1,500  volts  a  leakage   was  indicated  by  the 
indicating  instrument,  and  had  this  instrument  not  been  in 
circuit  the  Megger  would  probably  have  left  the  factory  only 
to  be  returned   faulty  after  being  in   use  for  a  short  time. 
Surface  films  were  very  difficult  to  experiment  upon,  owing 
to  their  instability.      A   moisture  curve   was  only  obtainable 
when  there  were  drops  on  the  surface  of  the  insulator.     It 
was  an  extraordinary  fact  that,  notwithstanding  that  different 
insulators  were  used,  the  curves  were  practically  alike.     The 
results  seemed   to  point  to  some  extraordinary  law   between 
endosmose  and   surface  conduction.     Regarding  the   pad  ex- 
periment,  the  purest  paper  obtainable  was  used,  so  that  it 
should  not  contain  anything  to  increase  the  conductivity  of 
the  water.     One  of  the  reasons  for  using  London  water  was 
that  the  existence  of  ions  would  overpower  any  effects  from 
the   paper  itself.      Distilled    water   had   been   tried,    but  dis- 
carded on  this  account.    Regarding  Mr.  Beaver's  remarks  that 
cable  makers   did  obtain  paper  entirely  free  from  moisture, 
another  speaker  had  stated    that  when   moisture  was   abso- 
lutely removed   from  paper,   the   paper  became   very   brittle. 
The  author  agreed  with  Mr.  Cramp  concerning  the  definition 
of  "hysteresis."     In  view  of  the  possibility  of  some  of  the 
current  passing  through   the  vapour  in   the  bubbles,  it  was 
interesting  to  note  that  the  effect  was  still  produced  with  as 
low  a  potential  gradient  as  one  volt  per  cm.     Mr.  Ciinliffe's 
experiment  with  sand  was  well  known  as  demonstrating  the 
effect  of   endosrao.se    at  the    positive  electrode.       When    the 
water  in   the  sand   was  uniformly   di-stributed,  _  the   potential 
gradient  was  uniform,  but  as  the  water  was  driven  away  the 
curve  changed  entirely.     This  procedure  could  be  carried  on 
until  perfect  insulation  was  obtained. 


00-OPERATIVE    CONTROL    OF    ELECTRIC 
SUPPLY    UNDERTAKINGS. 


By  R.  a.  CHATTOCK. 


The  recent  report  of  Sir  Francis  Oppenheimer,  Commercial 
Attache  to  His  Majesty's  Embassy  at  Berlin,  upon  '•  The 
Supply  of  Electricity  in  Germany  by  the  Chief  "Works  in 
which  Private  Concerns  and  Public  Bodies  are  jointly 
interested,"  has  given  food  for  very  serious  thought  upon 
this  most  important  subject. 

The  use  of  electrical  energy  for  light,  power,  heating, 
domestic  requirements,  and  traction  by  rail,  road  and  tram- 
way, is  being  extended  year  by  year  at  an  extraordinarily 
increasing  rate  even  at  the  present  prices  per  unit.  Especi- 
ally is  this  the  case  with  power  supply  for  manufacturing 
purposes,  whilst  there  is  evidence  of  an  enormous  develop- 
ment in  the  near  future  in  connection  with  the  electrifica- 
tion of  our  railways,  both  suburban  and  main  lines. 

The  welfare  of  the  whole  community  depends  upon  the 
commercial  prosperity  of  the  country  ;  in  other  words,  upon 
our  manufactoriei. 


The  life-blood  of  the  manafactories  is  cheap  power,  and 
they  are  aJAo  enoroaously  affected  bj  cheap  tramit  both  ci 

goudi  and  workmen. 

It  therefore  Ijehoves  all  electric  rapplj  aodertaking*  to 
strive  for  and  obtain  this  one  object  if  tbey  are  to  jiutify 
their  ex i-stence.    Cheap  e!'  '  to  the  whole 


country,  and  the  supply 


jfe,  never  be 


exploited    with    the   object  of    earning    large   profit*   and 
paying  large  dividend:!. 

This  economic  truth  is  the  real  reaiton  ouderlying  the 
various  changes  that  have  taken  place  '^"■■"  '  ''■'•  past  20 
years  in  the   methods  of  controlling  el  y  ander- 

takings. 

Let  us  now  consider  what  has  been  already  '!o::';  in  I'aii 
country,  and  compare  this  with  what  has  hajip.r.ed  in 
Germany  as  de8cril>ed  in  Sir  Francis  OppenLeir...  r'l 
report. 

In  the  early  days,  electric  supply  was  confined  practic-allj 
to  lighting  only.  I'ower  supply  gradually  grew,  the  load 
factor  of  the  supply  was  improved,  and  the  cost  of  pro- 
duction was  in  consequence  reduced,  with  the  resok  that 
the  price  per  unit  of  the  current  sold  was  also  reduced. 
This  process  has  gone  on  until  the  demand  of  the  large 
industrial  areas  has  called  into  being  the  large  power 
stations  and  supply  systems — some  municipal  and  some 
company  controlled — that  are  at  present  dealing  with  this 
demand. 

In  the  London  area,  competition  between  two  or  more 
undertakings  in  the  same  area  was  tried  in  the  early  days 
with  the  object  of  cheapening  the  cost  to  the  consumer. 
This  has  not  proved  more  than  transiently  beneficial,  as  ia 
shown  by  the  better  results  that  have  been  obtained 
by  undertakings  that  are  not  subjected  to  competition.  It 
would  appear  obvious  that  duplication  of  stations  and 
mains  in  any  area  must  have  the  effect  of  preventing  that 
reduction  in  the  cost  to  the  consumer  which  should  be  the 
ultimate  aim  and  end  of  all  such  undertakings.  Competi- 
tion, however,  undoubtedly  helped  along  the  general 
cheapening  of  the  supply  at  that  period. 

After  the  way  had  been  indicated  by  these  early  ventures, 
the  various  municipal  authorities  in  the  country  began  to 
recognise  the  possibilities  contained  in  this  new  industry  ;  to 
some  of  them,  unfortunately,  the  prospect  of  making  large 
profits,  which  could  be  applied  to  the  relief  of  the  ratea, 
was  the  chief  inducement.  This  consideration  has  to  no 
small  extent  interfered  with  the  chief  object  of  all  electric 
supply  undertakings,  viz.,  the  giving  of  the  cheapest  supply 
possible  to  the  community.  Many  municipalities,  however, 
have  recognised  the  extreme  importance  of  this  point,  and 
are  developing  their  undertakings  on  sounder  lines  :  they 
are  realising  that  a  cheap  and  efficient  supply  of  electrical 
energy  is  one  of  the  prime  necessities  of  their  well-being.  On 
it  depends  their  very  existence,  for  without  it  the  manu- 
facturers will  be  driven  elsewhere,  and  the  workmen,  who 
represent  so  large  a  part  of  their  population,  will  be  forced 
to  go  with  them. 

It  has  recently  become  the  fashion  to  adversely  criticiae 
municipal  undertakings,  and  to  assume  that  power  companies 
are  going  to  cure  all  the  ills  to  which  municipalities  are 
heirs.  It  seems  to  me  that  a  general  return  to  company 
control  will,  to  a  certain  extent,  reproduce  the  undesirable 
conditions  that  characterised  the  early  days  of  the  industry 
in  Londou.  The  large  nuinicipalitieg  have  certainly  shown 
that,  in  spite  of  the  disabilities  under  which  they  W'irk  and 
the  restricted  areas  they  supply,  they  have  been  capable  of 
developing  enormous  undertakings,  which  are  giving  a 
supply  at  a  figure  comparing  favourably  with  that  of  the 
best  of  the  power  compauifs.  whose  areas  are  not  so 
restricted. 

The  phenomenal  growth  of  the  larger  municipal  under- 
takings, such  as  Glasgow,  ^lanchester,  Birmingham, 
Liverpool,  Leeds,  Sec,  has  shown  the  enormous  importance 
of  centralisation  as  a  factor  in  the  cheapening  of  the 
co.st  of  production.  The  formation  of  the  large  power 
companies  is  undoubtedly  due  to  the  realisation  of  thia 
point. 

The  smaller  municipal  undertakings  are  mostly  handi- 
capped by  their  restricted   areas,  and  by  their  inability  to' 
•upply  at  as  low  a  price  per  unit  as  the  larger  undertakings  and 
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show  a  balance  on  the  right  side.  They  can  never 
take  advantage  of  the  benefits  of  centralisation,  unless  it  is 
by  co-operation  in  some  form  or  other.  It  is  true  that  some 
of  the  small  undertakings  are  showing  excellent  results,  but 
these  can  generally  be  traced  to  local  conditions,  such  as 
concentration  of  the  supply  geographically,  or  a  cheap  supply 
of  fuel  being  available.  Co-operation,  to  be  of  any  real  use, 
must  include  the  thickly  populated  areas  as  well  as  the 
smaller  centres,  and  the  only  possible  arrangement  of  this 
kind  at  the  present  time  is  with  the  power  companies  where 
these  are  available.  There  is  undoubtedly  jealousy  between 
contiguous  municipal  supply  undertakings  which  does 
operate  against  their  working  together,  and  which,  in  the 
case  of  a  large  number  of  such  bodies,  would  practically 
prohibit  co-openition. 

Turning  now  to  the  development  that  has  gone  on  in 
Germany,  Sir  Francis  Oppenheimer's  report  makes  it  clear 
that  the  lines  are  very  similar  to  those  that  have  been 
observed  in  this  country,  and  to  which  I  have  referred 
above. 

Private  company  undertakings  were  the  rule  at  first,  and 
these  apparently  used  their  monopolies  to  the  detriment  of 
the  consumer.  A  reaction  in  favour  of  municipal  control 
followed,  which  has  also  not  proved  entirely  satisfactory, 
owing  to  the  machinery  available  for  the  management  of 
these  undertakings  being  too  cumbersome  and  inelastic. 

The  outcome  has  developed  into  dual  control  under  which 
the  company  manages  the  undertaking,  and  the  municipali- 
ties concerned  assist  in  financing  it  and  are  represented  upon 
the  supervising  board. 

The  ad  vantages  claimed  for  this  arrangement  are  :  Company 
control  appears  to  be  more  flexible.  It  is  not  subject  to 
boundary  restrictions,  and  can  include  large  areas  in  its 
operations  comprising  many  municipalities.  Centralisation 
and  its  beneficial  effect  upon  cheapening  the  cost  of  pro- 
duction can  be  taken  full  advantage  of.  Special  tariffs  can 
be  better  negotiated. 

The  undertaking  can  be  extended  more  quickly  and 
readily  to  meet  industrial  requirements. 

Municipal  finance  can  provide  the  capital  required  at  a 
cheaper  rate  of  interest. 

Small  as  well  as  large  municipalities  can  be  interested  in 
and  can  join  in  the  same  concern  without  allowing  jealousy 
of  each  other  to  interfere.  The  procedure  as  regards 
opening  streets  for  laying  mains,  and  dealing  with  other 
municipal  departments  such  as  water,  gas,  tramways,  &c., 
is  made  much  easier. 

This  last  phase  of  the  industry  in  Germany  is  undoubtedly 
a  step  in  advance  of  what  has  been  done  hitherto,  and 
will  help  to  improve  the  conditions  governing  electric 
supply,  chiefly  owing  to  the  beneficial  effect  of  centralisation. 

It  might  form  a  partial  solution  of  the  difficulty  that  is 
being  experienced  with  the  smaller  municipal  undertakings  in 
this  country.  I  do  not,  however,  consider  that  it  goes  nearly  far 
enough.  The  arrangement  certainly  eliminates  some  of  the 
disadvantages  both  of  company  controlled  and  municipal 
ujidertakings,  but  it  retains  the  chief  and  serious  dis- 
advantage of  exploiting  the  supply  of  electrical  energy,  with 
the  sole  ultimate  object  of  earning  profits,  whether  small  or 
large,  for  the  benefit  of  the  shareholders. 

This  is  laudable  enough  in  a  concern  that  is  being  run  in 
the  interests  of  a  few  individuals,  but,  where  the  well-beirg 
of  the  whole  community  depends  so  vitally  upon  a  cheap 
supply,  and  upon  husbanding  the  resources  of  the  fuel 
supply,  the  result  should  never,  under  any  conditions,  be 
subject  to  such  a  powerful  restriction. 

The  only  alternative  that  I  can  see,  therefore,  is  national- 
isation of  the  supply,  i.e.,  control  of  the  whole  of  the  supply 
by  a  Government  department,  in  a  simJlar  way  to  the 
control  of  the  Post  Office  and  of  the  telephone  service.  I 
am  aware  that  the  latter  is  not  at  the  moment  a  very  happy 
example,  but  it  is  only  a  question  of  proper  organisation  to 
put  this  service  on  a  satisfactory  basis.  There  is  just  as 
much,  if  not  more,  justification  for  this,  as  there  is  in  the 
proposal  for  the  State  to  take  over  the  railways. 

Such  a  course  would  meet  all  the  disabilities  under  which 
the  present  supply  undertakings  are  working,  both  in  this 
country  and  in  Germany,  whether  they  are  under  municipal 
or  company  control,  or  both. 

The  country  could  be  properly  mapped  out  in  areas,  the 


boundaries  of  which  would  not  be  municipal  or  county,  but 
arranged  geographically  to  suit  the  industrial  requirements 
of  the  country  as  a  whole. 

Existing  undertakings  would  be  purchased  by  the  State, 
certain  of  the  existing  power  stations  would  lend  them- 
selves to  development,  others  would  be  dispensed  with 
for  generating  purposes,  and  would  form  convenient  centres 
for  distribution.  New  power  stations  would  be  built  con- 
veniently for  the  two  main  requirements,  i.e.,  cheap  fuel 
and  ample  water  for  condensing  purposes.  These  would  be 
of  the  largest  capacity  so  as  to  take  the  fullest  advantage 
of  centralisation. 

Overhead  distribution  could  be  developed  on  systematic 
and  proper  lines,  and  full  advantage  taken  of  the  great 
economy  in  the  cost  of  this  method. 

The  scheme  would  lend  itself  admirablyto  supplying  energy 
to  the  railways  in  bulk,  as  it  would  cover  practically  the  whole 
of  the  country,  and  be  on  such  a  scale  that  there  would  be 
no  danger  in  relying  upon  it  for  continuity  of  supply. 

There  would  be  no  difficulty  as  regards  opening  streets 
and  obtaining  wayleaves  across  private  property,  or  through 
the  areas  of  local  authorities. 

The  capital  required  would  be  raised  on  the  best  possible 
terms  as  regards  interest  and  periods  of  loans.  There 
would  be  no  necessity  for  making  any  profits  beyond  a  suit- 
able sum  for  reserve  and  depreciation. 

Rates  of  charge  could  probably  be  standardised  within 
limits  all  over  the  country. 

I  am  convinced  that  from  an  engineering  point  of  view 
this  scheme  is  the  only  one  that  can  ensure  proper  centrali- 
sation, real  economy,  and  the  elimination  of  obstructive 
restrictions.  It  can  be  inaugurated  now  with  a  very  much 
smaller  expenditure  than  will  be  the  case  in,  say,  20  years' 
time.  There  is  no  risk  attached  to  it,  as  the  enormous 
development  now  going  on  in  all  industrial  countries  in- 
dicates, whilst  the  return  on  the  capital  now  invested  is  a 
proof  that  it  would  be  self-supporting. 


THE    FUTURE    OF    MUNICIPAL 
ENTERPRPRISE. 


By  GEORGE  OFFOR. 


The  existing  conditions  under  which  the  electrical  industry  is 
carried  on  are  by  no  means  perfect,  but  in  what  way  they  can 
be  successfully  modified  is  a  problem  not  very  easily  solved. 

When  the  Electric  Lighting  Act  of  1882  was  passed,  the 
policy  of  municipal  control  and  the  ultimate  ownership  of 
the  undertakings,  was  provided  for  on  terms  which  practi- 
cally paralysed  the  embryo  industry  for  many  years,  and 
although  under  the  Act  of  1888  the  alteration  in  the  purchase 
clause  rendered  the  acquisition  of  capital  possible,  the 
business  has  always  been  more  or  less  hampered  by  the 
contest  between  the  principles  of  "  municipal "  versus 
"  private  "  trading. 

It  is  interesting  to  refer  at  this  point  to  a  speech  by  Lord 
Salisbury,  who  was  Prime  Minister  at  the  time,  which 
he  delivered  at  Knightsbridge  (see  Times,  May  21st, 
1885).  He  said  : — "  Mr.  Chamberlain  has  had  in  his 
hands  a  certain  industry  which  at  one  time  seemed 
promising,  viz.,  that  of  furnishing  electric  light  to  the  com- 
munity. I  tell  you  it  is  not  a  large  matter,  but  you  can 
stady  the  action  of  laws  on  small  matters  as  well  as  large. 
He  was  not  content  to  allow  it  free  scope  to  win  its  way  as 
best  it  could.  He  was  not  content  to  trust  to  the  results 
of  free  energy  and  exertion,  but  he  thought  that  he  would 
get  ransom.  And,  therefore,  he  procured  an  enactment  in 
Parliament  that,  after  21  years,  any  enterprise  which  these 
electric  light  companies  set  up  should  be  confiscated  for  the 
benefit  of  the  municipality  under  which  they  acted.  What 
was  the  result  ?  It  shows  you  how  this  plan  of  exacting 
ransom  from  property  answers.  Bankruptcy  has  followed, 
I  think,  every  one  of  those  companies  :  the  industries  have 
been  absolutely  stifled,  and  an  invention  which  in  America 
is  marching  with  gigantic  strides,  and  contributing  largely 
to  the  comfort  of  the  population,  is  here  entirely  strangled." 
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1  have  before  me  a  little  pamphlet  issued  by  the 
Municipal  Electric  Supply  Co.,  about  the  year  IDOO, 
which  sets  forth  proposals  somewhat  on  the  lines  of  the 
system  referred  to  by  Sir  F.  Oppeuheimer,  in  his  re[x>rt 
upon  German  practice.  The  pamphlet  states  that  the 
company  is  prepared  to  undertake  the  supply  of  electricity 
to  towns  on  the  municipal  system,  '*  the  main  idea  beinj: 
that  the  statutory  powers  shall  be  the  property  of  the 
Council  and  the  electric  supply  substantially  a  municipal 
undertaking,  but  that  the  capital  expenditure  for  making 
the  business  successful  shall  rest  upon  the  company  until 
the  Council  see  fit  to  take  it  over." 

This  suggestion  did  not  take  on,  and  the  company 
ultimately  organised  a  large  and  successful  business  in 
ordinary  commercial  undertakings,  subject  to  the  pro- 
visions for  enabling  the  local  authorities  to  become  the 
ultimate  owners. 

The  terras  of  purchase,  under  provisional  orders,  vary 
considerably,  the  following  being  examples  of  the  bargains 
made  with  local  authorities  under  agreements  within  my 
personal  experience  : — 

1.  Fair  market  terms  as  a  going  concern,  giving  two 
years'  notice  of  intention  to  purchase,  after  1 2  years  from 
date  of  order. 

2.  Under  Sec.  2  of  the  Electric  Lighting  Act,  IHHH,  at 
the  end  of  42  years. 

3.  Alternative  terms  at  the  option  of  the  local  authori- 
ties :  (a)  At  any  time  on  two  years'  notice  at  fair  market 
value  as  a  going  concern  ;  {h)  on  capital  expenditure  plus 
one-third. 

4.  Alternative  terms  at  tiie  option  of  the  local  authority, 
viz.  :  (a)  Value  as  a  going  concern  ;  (6)  a  sum  equal  to  25 
years'  purchase  of  the  average  net  profits  during  five  years 
previous  to  expiration  of  the  notice  to  purchase  ;  (c)  capital 
expenditure,  plus  25  per  cent.,  if  purchased  within  14  years, 
15  per  cent,  if  after  21  years,  and  10  per  cent,  after  28 
years. 

5.  Under  Sec.  2  of  1888  Act,  after  1947,  on  giving  six 
months'  notice. 

6.  Valuation  as  a  going  concern  within  six  months  after 
10^  years  from  December  81st,  1899,  and  any  subsequent 
period  of  two  years.  After  42  years  under  Sec.  2  of  1888 
Act. 

7.  Under  Sec.  2  of  1888  Act  after  1942,  and  every 
10  years  thereafter,  or  as  a  going  concern  within  six 
months  after  July  30th,  1914,  and  every  seven  years 
thereafter,  on  giving  two  years'  notice. 

8.  The  option  of  taking  over  the  undertaking  at  any 
time  on  issuing  to  the  company  bonds  of  the  local  autho- 
rity sufiicient  to  pay  5  per  cent,  on  the  capital  properly 
expended. 

In  a  pamphlet  issued  by  one  of  the  companies  with 
which  I  was  associated  some  years  ago,  a  proposal  was  put 
forward  for  arrangements  with  the  local  authorities  on  the 
following  terms  : — 

1.  The  Parliamentary  and  legal  expenses  incurred  in 
procuring  the  order  to  be  borne  by  the  company. 

2.  Upon  the  expiry  of  two  years'  notice  given  at  any 
time  after  the  end  of  10  year?,  the  Council  shall  be  entitled 
to  purchase  the  entire  undertaking  and  goodwill  at  a  value 
to  be  fixed  by  independent  vaUiers. 

Any  arrangement  under  which  the  local  authority  should 
have  a  voice  in  the  management  of  the  business,  would,  I 
think,  be  quite  impracticable. 

The  objection  to  municipal  trading  in  electricity  supply 
is  not  only  based  on  the  old  principle  of  "every 
cobbler  sticking  to  his  last,"  but  obviously  those  who  do 
not  understand  the  business  and  have  no  capital  except 
what  they  borrow  and  pay  interest  upon,  are  not  justified  in 
speculating  in  such  undertakings  at  the  risk  of  the  rate- 
payers. To  permit  such  bodies  to  exercise  any  control  over 
the  management,  which  requires  both  commercial  and 
technical  proficiency,  would  be  fatal. 

I  agree  with  you  that  "  the  time  is  not  far  distant  when 
the  inherent  weaknesses  of  public  ownership  will  lead  to 
agitation  for  a  change."  While  the  option  of  taking  over 
the  companies'  undertakings  exists,  there  may  be  some 
grounds  for  argument  in  support  of  local  authorities  assist- 
ing in  providing  capital  to  enable  them  to  provide  sound 
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especi.'.lly  in  such  a  business  as  the  supply  of  eltcLz.t.iy. 

In  some  towns  the  craze  for  trading  has  been  carried 
to  the  extent  of  mnnicipel  ownership  of  botb  the  elec- 
tricity and  gas  supply,  and  not  without  obvioos  friction 
between  the  several  Committees  who  are  competing  with 
each  other. 

Municipal  trading  in  electricity  supply  baa  not  been 
generally  prosperous,  even  in  many  cases  where  contribo- 
tions  out  of  supposed  profits  have  been  made  in  relief  of 
rates,  which  is  analogous  to  a  company  pajing  a  dividend 
out  of  capital.  On  analysing  the  accounts  of  many  local 
authorities,  it  has  been  found  that  either  no  reserve  bas 
been  made  to  cover  depreciation  or  obsolescence  of  the  plant, 
or  else  there  is  an  altogether  insufficient  provision  for  those 
contingencies,  and  it  has  been  argued  that  the  sinking 
fund  which  provides  for  payment  of  the  plant  by  annual 
instalments  covere  also  the  depreciation,  which  is  a  fallacy. 

In  a  recent  publication  sent  to  me  from  the  United 
States  by  the  Municipal  Ownership  Publishing  Co.,  a  list  is 
given  of  208  defunct  municipal  lighting  plants,  and  a  map 
showing  their  distribution  among  the  various  States.  It 
includes  the  sale,  lease  or  abandonment  of  the  undertakings, 
and  appears  to  prove  that  municipal  trading  in  Ughting  has 
had  many  victims. 


TRAGIC    END    OF    TWO    ASPIRANTS    TO 
ELECTRICAL    KNOWLEDGE. 


By  ARNOLD  LEWIN,  A.M.I.E.E. 


The  writer  has  recently  had  to  deal  with  two  curious  break- 
downs on  D.c.  armatures.  In  each  instance  the  trouble  bas 
been  due  to  a  mouse  having  entered  the  armature  through 
the  ventilating  ducts  in  the  core  and  then  havintr  wormt?d 
its  way  right  up  to  the  hb.>  k  of  the  commutator.  The  break- 
down on  the  winding  has  occurred  in  each  instance  ihrongh 
the  mouse's  tail  having  caused  a  short  circuit  between  the 
ends  of  adjacent  armature  coils,  the  fiesh  having  rotted 
away  and  broken  down  the  insulation.  In  the  first  instance, 
the  man  who  was  repairing  the  armature  found  a  short  on 
same  and  opened  up  the  wires  entering  the  commutator  lugs 
at  that  point.  "When  he  had  lifted  up  the  bottom  ends,  be 
saw  what  appeared  to  be  a  broken  end  of  wire  projecting 
between  the  ends  of  two  coils.  He  scraped  at  this  with  his 
knife,  but  could  not  make  out  what  it  was  ;  on  further 
opening  up  the  winding,  some  peculiar  object  was  disclosed, 
and  with  s^-me  difficulty  the  whole  l)odv  of  a  mouse  was 
extricated  in  a  somewhat  advanced  state  of  decay.  Needless 
to  state,  on  sending  a  report  to  our  customer,  the  explana- 
tion was  considered  an  excuse  until  the  body  of  the  victim 
was  offered  for  examination.  The  second  case  occurred  on 
another  machine  a  few  weeks  later  in  exactly  the  same 
manner.  In  this  instance,  the  body  was  so  far  decayed  as  to 
betray  its  presence  immediately  the  wires  entering  the 
commutator  luj^s  were  lifted  up. 

The  explunation  for  the  mice  entering  the  armatures  is 
fairly  obvious.  AVhen  the  motors  had  stopped  and  every- 
where was  quiet,  the  mice  had  come  out,  and  attracted  by 
the  heat  of  the  machine,  had  crept  up  the  holes  in  the  core, 
burrowed  well  into  the  windings  and  then  found  it  impossible 
to  extricate  themselves.  Then  when  the  motor  was  started, 
they  received  an  electric  shock  or  else  they  were  suffocated. 


1020 


THE    ELECTRICAL    REVIEW.   [Voi.73.  No.  1,882,  dboembeb  19, 1918. 


THE    PRODUCTION    OF    NITRATES    BY 

THE    DIRECT    ELECTROLYSIS    OF 

PEAT    DEPOSITS. 


By  GEORGES  DART. 


The  beneficial  effects  resulting  from  the  use  of  nitrates  for 
agricultural  purposes  are  such  that  their  employment  is  be- 
coming more  and  more  general.  Not  only  do  they  give  reliable 
results,  but  all  who  have  employed  them  speak  in  high  terms 
of  their  fertilising  properties.  The  only  drawback  to  their 
adoption  by  the  large  number  of  small  agriculturists  is  the 
fact  that  the  price  in  Europe  is  still  high,  for  in  spite  of  the 
great  store  of  natural  nitrate  deposits,  for  example,  in  Chile, 
which  country  ships  to  Europe  several  million  tons  a  year, 
and  notwithstanding  an  ever-increasing  output  of  artificial 
nitrates,  the  selling  price,  which  ranges  between  G^d.  and 
7^d.  per  lb.  of  pure  nitrate,  is  still  prohibitive.  The 
question  to  be  solved,  therefore,  is  that  of  reducing  the  price 
as  much  as  possible  by  improving  the  methods  of  extraction 
from  the  natural  nitrates,  and  also  of  perfecting  the  industrial 
processes  of  manufacture. 

The  Birkeland  and  Eyde  processes  employed  in  Norway 
enable  pure  nitrate  to  be  obtained  at  an  average  of  6^d.  per 
lb.  By  the  Philippe  and  Guye  method,  which  produces  calcic 
cyanamide,  by  separation  from  calcium  carbide,  the  fixed 
nitrogen  works  out  at  an  average  of  7d.  per  lb.  The 
Schonherr  system,  which  gives  sodium  nitrites,  and  the 
Sending  process  of  fixing  the  nitrogen  of  the  atmosphere  in 
calcium  nitride,  may  also  be  mentioned.  A  large  quantity 
of  assimilable  nitrogen  in  the  form  of  sulphate  of  ammonia 
is  also  obtained  from  coal  distillates  resulting  from  the 
manufacture  of  gas.  In  this  case  the  fixed  nitrogen  costs 
about  lOd.  per  lb. 

Sulphate  of  ammonia,  as  in  the  Buckle  process,  may  also 
be  obtained  by  distillation  from  dried  peat,  the  cost  of  the 
fi^ed  nitrogen  being  about  the  same  as  in  the  first  cases  above 
mentioned.  The  notable  experiments  of  M.  Miintz  pointed 
to  a  modification  of  this  method  of  extraction,  in  the  direction 
of  the  lixiviation  of  the  peat,  followed  by  a  purifying  process 
and  a  concentration  of  the  mother- waters.  The  cost  and 
manipulation  is,  however,  too  high  to  permit  the  method  to  be 
adopted  industrially. 

M,  Albert  Nodon,  well  known  as  the  inventor  of  the 
electric  valve  which  bears  his  name,  has  continued  the 
research  work  of  M.  Miintz,  and,  as  a  result  of  long  and  ex- 
haustive tests,  has  recently  discovered  an  extremely  economical 
process  of  extracting  nitric  acid  and  nitrates  by  treating  peat 
deposits  electrolytically.  The  process  has  recently  been 
patented  in  the  United  Kingdom,  to  which  country  it  is 
especially  suited.  By  its  means,  calcium  nitrate,  which  is 
formed  in  considerable  quantities  and  continuously  in  peat 
deposits  can,  in  fact,  be  decomposed  by  electrolysis,  the 
nitric  acid  passing  to  the  anode,  which  is  enclosed,  whilst  the 
lime  accumulates  about  the  cathode. 

The  operation  is  effected  automatically  and  continuously 
by  means  of  a  simple  and  cheap  plant  installed  in  the 
open  air  directly  on  the  peat  deposits,  this  accounting  for 
the  fact  that  the  cost  of  production  is  practically  restricted 
to  that  of  the  current  consumed.  The  Nodon  process,  in 
fact,  renders  the  usual  heavy  expenditure  for  the  extraction, 
transport  and  lixiviation  of  the  peat  entirely  unnecessary, 
thus  overcoming  all  the  drawbacks  which  led  to  the  rejection 
of  the  Miintz  scheme. 

The  industrial  arrangement  of  the  Nodon  method  may  be 
outlined  as  follows  : — Porous  pots,  filled  with  coke,  which  is 
utilised  as  the  anode,  and  a  weak  solution  of  nitric  acid,  are 
installed  at  equal  distances  directly  in  the  ppat  deposits.  The 
nitric  acid  obtained  by  the  electrolysis  of  the  nitrates  of  the 
earth  is  gathered  into  tanks,  while  the  lime  resulting  from 
the  decomposition  into  calcium  nitrate  is  collected  by  the 
cathodes,  which  latter  consist  of  iron  rods  sunk  into  the 
deposits. 

Each  element  (fig.  1)  consists  of  a  cylindrical  porous 
pot  a,  of  coarse  pottery,  rendered  porous  by  the  addition, 
before  baking,  of  a  paste  of  C(/mbustible  dust.  The  pots, 
which  are  8  ft.  2  in.  in  height  x  15^  in.  in  diameter,  are 
sunk  into  holes  dug  in  the  peat,  care  being  taken  to  tightly 


ram  the  earth  below  in  order  that  there  shall  be  no  move 
ment  in  the  pots. 

Each  of  the  latter  is  filled  with  washed  coke,  a  large  rod 
of  graphite  c  being  placed  in  the  centre  of  the  same,  its 
object  being  to  convey  to,  and  distribute,  ihe  positive  cur- 
rent through  the  coke.  It  is  very  necessary  that  a  perfect 
joint  should  be  made  between  the  graphite  rod  and  the 
electric  cable,  as  in  batteries  ;  with  the  view  of  ensuring 
this,  the  upper  end  of  the  rod  is  coppered,  lead  being  cast 
between  this  and  the  end  of  the  copper  conductor.  Two 
glass  tubes  d  and  c  project  into  the  porous  pot.  The  tub*^ 
d  extends  practically  to  the  bottom,  while  the  other  only 
penetrates  just  below  the  surface  of  the  liquid.  The  object 
of  the  first  tube  is  to  draw  off  the  water  impregnated  with 
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Fig.  1. 

nitric  acid  ;  while  the  tube  e  serves  to  replenish  the  pot  with 
an  amount  of  water  equal  to  the  liquid  drawn  off.  Round 
each  pot  a  circular  space  /  is  left,  which  is  filled  with 
calcium  carbonate,  or  simply  broken  limestone.  Scakes  of 
tarred  wood  g,  separate  the  peat  from  the  annular  space,  which 
forms  a  sort  of  cage  for  the  limestone. 

The  cathodes  or  negative  poles  h  are  of  rough  cast-iron, 
and  are  of  a  square  bar  section,  8  ft.  2  in.  in  length.  The 
upper  end  i  is  made  of  a  cup  shape,  into  which  antimoniated 
lead  is  poured,  in  order  to  make  a  good  connection  with  the 
conductor  j.  The  whole  is  carefully  tarred  with  the  view  of 
obviating  any  destructive  action.  The  rods  are  located  at  a 
distance  of  approximately  4  in.  from  each  other,  and  are 
connected  to  a  common  conductor  k  (fig.  2).  In  this  way  a 
cathode  of  a  large  surface  is  secured.     The  porous  pots  are 
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fixed  at  a  distance  of  3  ft.  3  in.  from  each  other,  the  shortest 
space  between  any  of  the  anodes  and  cathodes  being 
1  ft.  1\  in. 

As  soon  as  the  current  is  switched  on,  the  following 
phenomena  are  observed  : — The  ground  of  the  peat  bog  may 
be  regarded  as  an  electrolyte,  the  specific  resistance  of 
which  has  been  found  equal  to  an  average  of  3  ohms  per 
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metre  cube.  This  resistivity  necessitates  the  employment 
of  a  pressure  of  10  volts  in  order  to  secure  sufficient 
current  density.  Under  the  action  of  this  current 
nitric  acid  is  produced  at  the  anode,  and  lime  at  the  cathode 
in  accordance  with  the  reaction  :  NCaOj  +  U.()  =■ 
NHA  +  CaO. 

The  nitric  acid  NH,03  remains  dissolved  in  the  porous 
pots  a ;  the  solution  is  drawn  off  alon^  the  tubes  d,  and  con- 
veyed to  a  lar^e  storage  tank  by  means  of  pumps  )i,  water 
being  admitted  by  tubes  p,  to  make  up  for  the  liquid  extracted. 
The  solution  may  be  directly  concentrated  in  sand-stone 
evaporators,  in  order  to  produce  pure  nitric  acid,  for  which 
there  is  a  large  demand  in  connection  with  the  manufacture 
of  tinctorial  products.  Generally  speaking,  the  free  acid  is 
usually  saturated  with  calcium  carbonate.  The  solution  is 
evaporated  in  boilers  fired  with  dried  peat,  a  calcium  nitrate, 
similar  to  that  supplied  for  agricultural  purposes,  being 
obtained  by  crystallisation. 

Peat  is  particularly  adapted  for  the  intensive  production 
of  pure  nitrate  ;  in  fact,  2  per  cent,  of  its  weight  consists  of 
nitrogen  capable  of  being  converted  into  fixed  nitrogen 
under  the  simultaneous  action  of  the  nitric  ferments,  the 
oxygen  of  the  air  contained  in  the  porous  mass  of  peat, 
the  hygrometric  water  and  the  heat  developed  by  the  passage 
of  the  electrical  current. 

The  flow  of  the  current  in  the  peat  does  not  sensibly 
reduce  the  activity  of  the  nitric  ferments,  so  long  as  the 
density  per  unit  of  surface  of  electrodes  is  not  too  high.  It 
is  advisable  to  mix  calcium  carbonate  with  the  peat,  or, 
simply,  a  lime  milk  resulting  from  the  Uxiviation  of  the 
lime,  which  accumulates  round  the  cathodes.  Without  this 
precaution,  the  peat  becomes  impoverished  as  regards 
calcium,  and  the  nitric  ferments  will  quickly  commence  to 
act  on  the  ground  rendered  acid  by  the  free  nitric  acid.  It 
is  also  well  to  prevent  the  development  in  the  nitrate  bed  of 
ferments  capable  of  paralysing,  as  it  were,  the  action  of  the 
nitric  ferment ;  this  can  be  done  by  distributing,  by  means 
of  a  pump,  separately-prepared  ferment  solutions.  All 
these  operations  can  be  effected  economically  by  means  of 
electrically-operated  pumps  and  distributing  pipes  fixed  on 
the  peat  deposit. 

It  has  been  found  that  the  nitric  ferment  attains  its 
maximum  degree  of  activity  at  25°  C,  while  a  continuously- 
flowing  current  at  a  pressure  of  10  volts  is  amply 
sufficient. 

A  deposit  of  peat,  having  a  depth  of  G^  ft.,  and  an 
average  richness  in  nitrogen  of  2  per  cent.,  can  produce  between 
800  and  900  tons  of  pure  nitrates  per  year  ;  while,  accord- 
ing to  the  research  work  of  M.  Miintz,  if  the  deposit  is 
located  near  a  town,  and  can  be  watered  with  liquid  manure, 
it  can  be  made  to  yield  6,000  tons  of  fixed  nitrogen. 

Presuming  that  a  deposit  of  peat  is  worked  under  the  best 
conditions  of  efficiency  of  output,  it  is  found  that  about 
2.500  porous  pots,  and  36,000  iron  rods,  weighing  together 
about  13  tons  per  hectare  (1  hectare  =  2*-17  acres),  may 
be  installed. 

The  industrial  efficiency  of  such  an  installation,  working 
day  and  night,  works  out  approximately  as  follows  : — 

Current  per  sq.  metre  of  anodes,  ;V3:{  amperes 
Current  per  porous  pot,  7'5  amperes. 
Current  per  hectare,  about  18,000  amperes. 

One  gramme  of  nitric  acid  is  produced  per  ampere-hour ; 
thus,  in  24  hours  2-4  grammes  per  ampere-hour  are  obtained, 
one  hectare  thus  producing  for  18,000  amperes  approximately 
432  kg.,  or  950  lb.  The  total  electrical  energy  consumed 
will  be  10  X  18,000  =  180  k\v. 

Current  at  100  volts  may  be  utilised,  this  being  more 
economical  than  10  volts ;  the  peat  deposit  is  divided 
in  10  parallel  trenches  electrically  connected  in  series  in 
such  a  way  as  to  give  a  diff'erence  of  potential  at  the  two 
extremities  of  100  volts,  whilst  only  using  10  volts  in  each 
of  the  separate  trenches. 

Peat  deposits,  from  which  nitrates  are  to  be  obtained, 
should  be  located  within  reach  of  a  supply  of  hydraulic  power. 
There  exist  many  such  unworked  deposits  in  the  neighbour- 
hood of  abundant  streams  of  water,  where  electrical  energy 
could  be  generated  at  about  24s.  per  kilowatt.  Under  these 
conditions,  the  price  per  pound  of  pure  nitrate  would  work 
out  much  less  than  has  been  possible  by  former  methods. 


In  order  to  morf;  clearly  demonirtrate  the  peconiAry  prcf.' 
that  may  V>e  realised  by  means  of  an  inataUaiioo  of  plant  of 
the  Xodon  type,  uome  fij^irea  fomished  by  M.  Vodoo  him- 
self, may  be  quoted  : 

Estimate  of  cost  of  a  plant  for  the  electroiytio  extrac- 
tion of  1 00.000  tons  of  nitrates  pier  annum  from  a  peat 
deposit  covering  an  area  of  1  r>()  hectareu  (ix\toni  370  acres)  : — 

Pnrchafle  of  peat  depocit  (150  hcctana  at  £20  per 

hectare)      £  !  000 

375,000  electrode  element*  at  24i.  each       4'0,000 

Cost  of  water  rijrhta  and  electric  power  itation  of 

12,0<jO-k\v.  capacity         4W.000 

Evaporatinjf  boilera  aad  acceeBoriet 4.000 

Electric  pumpe j^qOO 

Rights  to  use  the  prooeM        4,000 

Reserve  fund     . ;  OOO 

£887,000 

The  interest  and  depreciation  on  thia  outlay,  taken 
together  at  8  per  cent.,  would  amount  to  £70,9C0  per  year, 
or  nearly  £200  per  day,  work  being  taken  as  f:arried  on  daj 
and  night  for  360  days  per  annum. 

Estimate  of  daily  expenses  : — 

Labour, 

Six  stokers  at  4  s 14  0 

Two  electricians  at  *;s.  6d 0  13  0 

Four  electricians'  labourers  at  4b.  9d 0  19  0 

Two  seta  of  HO  men  for  working^  boilers,  tanks,  truuport, 

&c.,  at  4s.  each 32     0  0 

Twenty  carters  at  48 4     0  0 

Ten  clerks  at  4  s.  9d 2     7  6 

Two  foremen  at  8b 0  16  0 

An  engfineer-managrer...  ..         ...         ...         ...         ...140 

Distributing  carbonate  of  lime,  20  operations  per  day  at 

33.  3d 3     5  0 

Six  men  for  digging  peat  for  boiler  firing 1     4  0 

Estimated  Cost  of  Material. 

Carbonate  of   lime,  100  tons  per  day,   at  about  48.  9d. 

per  ton       24     0     0 

Purified   carbonate   of   lime   for   saturating   nitric  acid, 

200  tons  at  Gs.  6d .'  65     0    0 

Maintaining  activity  of  ferments 8     0    0 

General  Expemei. 

Upkeep  of  plant        12  0  0 

Taxes  and  insurance ...         ...         ...         ...         ...         ...  8  0  0 

Interest  on  capital  outlay  and  depreciation          197  0  0 

Printing          •       8  0  0 


£369  13     6 

Approximate  Cost  o,   Production. 

Daily  output  of  278  tons  of  calcium   nitrate, 

costing  a  total  of  £;5 69        £1  tis.  6d.  per  too. 

As  2  cwt.  of  nitrate  contains  approximately 
38  lb.  of  fixed  nitrogen,  the  latter  costs, 
roundly  0'84d.  per  lb. 

Annual  Profit*. 

Selling  price  of  100,000  tons     per  annum,  at 

£8  8s.  per  ton  £840,000 

Net  cost  of  production,  at  268.  6d.  per  ton      ...        132. .">00 


Net  profit  £707,500 

The  ingenuity  of  the  Xodon  process,  and  the  expert 
knowledge  on  which  it  is  based,  is  such  that  the  greatest 
praise  must  be  given  to  its  inventor,  and  that  it  must  attract 
the  attention  of  both  scientists  and  manufacturers,  all  of 
whom,  without  including  agriculturists,  are  interested  in  the 
two  questions  of  the  manufacture  of  nitrates  and  the 
utilisation  of  peat  deposits. 


Movinff  Pictures  and  Trade  Expansion.— The  Moving 

Picture  Exhibition  of  British  Industries.  Ltd.,  has  initiated  a 
scheme  for  assisting  British  manufacturers  in  their  efforts  to 
develop  their  tratle  in  foreign  countries  and  the  Colonies.  The 
scheme  includes  as  its  chief  feature  the  arrangement  of  a  number 
of  tours,  which  are  specified  in  a  pamphlet  that  has  been  placed 
before  us,  of  Europe,  North  and  South  America,  South  Africa  and 
Australia.  On  these  tours  moving  picture  exhibitions  will  be  given 
in  principal  cities,  illustrating  the  methods  of  manufacture,  estab- 
lishments, and  the  finished  articles  and  their  use,  of  firms  who 
enter  into  arrangements  with  the  company.  The  publication  and 
circulation  of  a  commercial  reference  book  is  also  included  in  the 
project.  Any  of  our  readers  who  may  be  interested  in  the  move- 
ment will  find  particulars  very  fully  set  forth  in  the  pamphlet,  of 
which  copies  can  be  obtained  on  application  tc  the  company  at  86, 
LeadenhaU  Street,  E.C 
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ELECTRICAL    EQUIPMENT    AT    AUCKLAND 

HARBOUR. 


The  Dominion  of  New  Zealand  is  one  of  those  Colonies  where  marine 
communication  must  be  secured  at  any  price,  Difliculties  of  rail- 
way transit  and  its  bi-insular  configruration  render  coastal  services 
important,  and  vessels  of  large  draught  also  must  be  accommodated. 
At  Auckland,  one  of  its  chief  harbours  and  the  Admiralty  naval 
base,  an  extensive  scheme  of  reconstruction  and  extension  is  in 
progress,  and  we  are  indebted  to  the  Engineering  Magazine  for  the 
following  particulars,  which  are  of  interest. 

About  nine  years  ago  when  the  present  engineering  staff  took  up 
its  duties,  a  wooden  wharf  strncture  was  in  existence,  but  owing  to 
the  presence  in  those  waters  of  a  most  energetic  species  of  the 
teredo,  a  little  shell-fish  which  can  literally  honeycomb  the  hardest 
timbers  in  a  very  small  number  of  years,  it  was  seen  that  the  only 
satisfactory  solution  was  the  complete  adoption  of  ferro-concrete 
for  all  reconstructions  and  extensions.  After  seven  years'  trial 
this  has  proved  an  entire  success.  The  scheme  decided  on  has  been 
partly  carried  out,  and  is  being  completed  at  a  rate  which  keeps 
the  accommodation  of  the  port  well  in  advance  of  its  require- 
ments. 

In  the  matter  of  the  adoption  of  machinery,  as  no  special  plant 
existed  previously,  the  choice  between  hydraulic  power  and  elec- 
tricity was  unfettered  in  any  way.  The  latter  was  chosen  partly 
because  the  heterogeneous  nature  of  the  cargo  to  be  dealt  with, 
rendered  desirable  a  source  of  power  which  should  be  uniformly 
economical  at  various  loadf. 

The  original  wharf  plan  comprised  side  jetties  branching  from 
central  piers,  which,  although  satisfactory  when  first  constructed, 
was  open  to  serious  objections  as  a  permanent  scheme,  and  it  was 
decided  to  adopt  a  purely  longitudinal  arrangement  of  piers. 
Originally  also  a  single  line  of  sheds  ran  down  the  centre  spaces 
and  ships  discharged  into  these  from  either  side,  whilst  carts  were 
admitted  to  them  for  loading  and  unloading  purposes.  Further,  all 
cargo  moving  inside  the  sheds  was  done  by  hand. 

The  drawbacks  to  this  manner  of  dealing  with  goods  were  many. 
Numerous  vehicles  caused  congestion  of  the  quay  space  and  were  a 
hindrance  to  speedy  handling,  and  cargoes  of  different  ships  and 
of  ships  belonging  to  different  companies  became  mixed,  A  solu- 
tion of  the  difficulty  was  found  in  the  construction  on  each  pier 
of  a  double  row  of  sheds  with  a  roadway  between.  Inside  these 
sheds  the  floors  slope  gently  upwards  from  the  quays  on  the  outer 
sides,  to  cart  level  on  the  inner  sides,  and  as  the  slope  is  an  easy 
one  for  truckers,  all  vehicles  are  excluded.  Vessels  are  berthed  on 
both  sides  of  the  piers  and  each  quay  has  two  lines  of  railway, 
let  in  flush,  so  that  carts  may  use  the  same  roadway  for  direct 
removal  of  goods  when  required.  The  wharf  sheds  are  single  or 
double  storey  according  to  the  pier  capacity,  except  in  one  case 
where  the  original  single-storey,  single-shed  principle,  was  con- 
sidered sufficient  to  meet  the  requirements  of  a  fleet  of  smaller 
coasting  vessels.  The  complete  scheme  includes  the  reclamation  of 
about  100  acres  by  means  of  sea  walls  and  quays,  and  some 
32  acres  have  already  been  roaded  and  let  at  high  prices. 

The  machinery  equipment  of  the  port  is  closely  associated  with 
the  design  of  the  wharves.  The  decision  was  made  that  no  crane 
of  a  greater  lifting  capacity  than  5  tons  should  be  installed,  thus 
enabling  wharf  construction  costs  to  be  kept  down  to  a  very  low 
limit.  For  excessive  lifts  a  floating  crane  of  80  tons  capacity  is 
employed.  The  present  equipment  consists  of  13  5-ton  cranes,  one 
3-ton,  and  four  15-cwt.  shed  cranos.  Most  are  "semi-portal" 
supported,  thus  leaving  the  quay  space  obstructed  to  the  least 
possible  extent,  but  four  have  their  back  legs  on  the  quays. 

In  the  "  semi-portal  "  type  one  leg  only  runs  on  the  wharf  coping, 
the  other  being  carried  on  a  crane  rail  on  the  eaves  of  the  single- 
storey  sheds.  In  the  case  of  the  two-storey  buildings,  the  rails  run 
on  the  edges  of  special  balconies.  Their  superiority  has  been  so 
fully  appreciated  that  all  future  additions  will  be  of  this  type. 
Nine  of  the  larger  cranes  are  of  the  two  -  motor  variety, 
by  Messrs.  Babcock  &  Wilcox  —  one  motor  of  60  b.h.p. 
controlling  hoisting  and  derricking,  and  one  of  5  b.h.p.  for 
slewing.  The  former  is  geared  to  its  two  functions  by  means 
of  the  makers'  "  Crypto '"  sun  -  and  -  planet  mechanism,  and  is 
accordingly  compound  wound,  while  the  latter,  being  always  in  mesh, 
is  series  wound.  Lowering  is  carried  out  by  a  powerful  foot 
brake  on  the  free-barrel  system,  and  the  hoisting  speeds  are  230 
and  120  ft.  per  minute.  On  the  four  latest  cranes  by  Messrs. 
Carrick  &  Son,  all  operations  can  be  performed  simultaneously,  as 
three  motors  are  provided — the  extra  one  for  derricking  being  of 
15  B.H.P.  The  current  supply  is  through  plug  boxes  on  the  shed 
walls  at  60-ft.  intervals,  by  means  of  flexible  cablen. 

The  15-cwt.  shed  cranes  are  by  Messrs.  Stothert  &  Pitt,  and 
are  each  fitted  with  one  5  b.h.p.  shunt  motor,  which,  by  means 
of  friction  clutches,  performs  the  double  duty  of  hoisting  and 
slewing.     They  are  moved  from  place  to  place  by  hand. 

On  the  quays,  capstans  at  convenient  distances  give  a  1-ton  pull 
at  200  ft.  per  minute,  the  motors  being  of  20-b.h.p.  capacity,  with 
pedal-operated  entirely  automatic  starters,  by  the  General  Electric 
Co..  of  England. 

In  the  two-storey  sheds  conveyers  and  lifts  are  necessary.  For 
the  former  15-h.p.  motors,  by  Messrs.  Scott  k  Mountain,  are  in 
use,  and  give  a  conveyor  speed  of  10  ft.  per  minute  with  a  1-ton 
load.  For  the  lifts,  which  are  by  Messrs.  Smith  &  Stevens, 
1 0-B.H.p,  motors  are  installed,  and  the  carrying  capacity  is  1  ton 
120  ft.:per  minate.    On  the  top  floors,  Wadsworth  hoists,  fitted 


with  13-B.H.p.  motors,  are  provided.  These  lift  1  ton  at  120  ft. 
per  minute,  and  can  hoist  from  carts  in  the  road,  travel  in  to  the 
centre  of  the  shed,  or  handle  goods  through  a  well  in  the  fioor. 

In  the  Dry  Dock,  two  Rhodes  26-b.h.p.  shunt  interpole  motors 
connected  to  Gwynne  pumps  in  a  single  reduction,  750  to  100  R.P.M., 
raw  hide  to  steel,  spur  gearing,  have  replaced  a  steam  plant,  and 
eliected  a  great  saving  by  reducing  the  working  hours  of  the  stafif. 
A  30-B.H.r.  compound-wound  B.T.H.  motor  operates  the  200-ton 
slipway. 

The  entire  lighting  system  is  electric.  Originally  2,000-C.P. 
flame  arcs,  on  revolving  towers  at  the  corners  and  eaves  of  sheds, 
for  additional  light,  whilst  vessels  were  working,  were  in  use, 
but  owing  to  the  rapid  action  of  the  salt  atmosphere  on  the  regu- 
lating resistances  these  were  superseded  by  tantalum  lamp 
clusters.  Inside  lighting  is  effected  by  800-o.p.  Traflford  enclosed 
arcs  and  100  c.p.  tungsten  lamps,  and  as  walls  and  ceilings  are 
painted  white  throughout,  the  diffusion  is  excellent.  The  Queen 
Street  Wharf,  being  a  continuation  of  the  main  street  of  the  city, 
will  be  specially  lit  by  a  central  row  of  four  1,000-C.P.  tungsten 
lamps,  with  seven  100-c.P.  lamps  to  serve  between  10  p.m.  and 
dawn. 

The  operations  of  the  time  ball  and  various  other  functions,  such 
as  tug  and  dredger  lighting,  workshop  lighting  and  driving,  &c., 
are  carried  out  electrically,  and  altogether  some  1,500  b.h.p. 
is  employed  in  the  Harbour  Board's  Service.  The  new  generating 
station  of  the  municipality  is  erected  on  the  approach  to  one  of 
the  wharves,  and  affords  a  convenient  and  cheap  source  of  power. 

It  will  be  seen,  therefore,  that  excellent  progress  is  being  made, 
and  as  the  cost  of  the  new  wharving  is  no  greater  than  that  of 
the  old,  very  great  credit  is  due  to  the  staff.  With  such  manage- 
mrnt,  the  port  must  be  one  of  the  greatest  factors  in  the  success  of 
the  City  and  Province  of  Auckland. 


BRITISH    TRADE    WITH    RUSSIA. 


Manufacturers  who  want  to  eell  their  goods  in  Russia  must 
adopt  no  half-hearted  measures.  The  Eussian  market  is  a 
very  large  one,  and  its  possibilities  in  the  future  are  incalcu- 
lable. For  the  time  will  come  when,  through  the  development 
of  industries,  its  purchasing  power  will  no  longer  depend  upon 
the  harvest.  Therefore  if  it  is  worth  while  entering  the  mai'ket 
at  all  it  is  worth  doing  so  on  a  large  scale.  This  means  that 
money  will  have  to  be  spent  in  gaining  experience  and  in 
advertising,  for  which  no  immediate  adequate  return  can  be 
expected.  Bearing  on  this  subject  the  British  Consul  at 
Odessa  in  a  recent  report  states  that  in  view  of  the  revision  of 
the  commercial  treaty  between  Eussia  and  Germany,  the 
Minister  for  Trade  and  Industry  recently  enquired  of  the 
Chambers  of  Commerce  for  their  opinion  as  to  how  the  recent 
remarkable  progress  made  by  Germany  in  the  Eussian  market 
was  brought  about.  The  Consul  gives  an  extract  from  a  reply 
to  this  inquiry  which  is  copied  below.  He  adds  that  it  is 
probably  exaggerated,  for  no  doubt  the  perfect  German 
traveller  is  still  to  seek,  nevertheless  it  is  of  interest  as  exhibit- 
ing a  high  standard  to  which  travellers  should  aspire.  The 
extract  referred  to  is  as  follows : — 

"During  the  last  ten  years  there  has  been  noticeable  in- 
crease in  the  number  of  German  commercial  travellers  in  the 
hardware  and  metal  industries,  that  is  for  the  sale  of  various 
machine  tools,  steel,  belting,  general  tools,  electrical  ap- 
pliances, stamped  goods,  lubricating  products,  emery  goods, 
patented  productions,  paint,  &c. 

"The  German  traveller  is  distinguished  by  his  thorough 
acquaintance  with  the  goods  he  offers;  he  knows  exactly  how 
the  article  is  produced,  to  what  points  he  must  direct  atten- 
tion, and  what  is  likely  to  interest  his  customer;  he  is  always 
well  informed  as  to  current  prices  and  the  quantity  of  goods 
in  the  market;  in  making  offers  he  is  guided  by  local  con- 
ditions. The  majority  of  German  representatives  have  a  fair 
knowledge  of  Eussian  and  are  of  an  intelligent  class ;  compared 
with  Eussian  travellers  they  stand  higher.  The  latter  has 
seldom  any  preparation  for  his  task,  and  is  often  not  compe- 
tent to  show  the  good  points  of  his  wares  and  to  call  attention 
to  their  peculiarities  and  advantages  as  compared  with  goods 
offered  by  his  competitors.  The  majority  merely  hand  in  price 
lists  showing  the' conditions  of  sale,  not  interesting  themselves 
in  the  suitability  of  their  goods  to  the  place,  or  as  to  whether 
there  is  any  novelty  of  recent  improvement  in  the  same  line. 
Eussian  representatives  are  to  be  found  travelling  one  day  in 
paint,  the  next  in  hardware. 

"  German  firms,  in  order  to  extend  the  sale  of  their  goods, 
often  send  out  gratis  samples  (particularly  light  ones)  asking 
people  to  try  them  and  report  on  them ;  they  follow  up  by  send- 
ing a  traveller.  They  are  exact  and  punctual  in  fulfilling  orders, 
and  careful  as  regards  packing  their  goods.  They  often  allow 
long  credits,  and  with  firms  of  good  repute  facilitate  matters 
by  not  demanding  acceptances.  Many  babituaJIy  deliver  their 
goods  duty  free  at  buyer's  doors,  themselves  paying  aU  ex- 
penses. In  order  to  bring  their  wares  before  the  public  they 
send  copious  advertisements,  catalogues,  placards,  pamphlets, 
almanacs  and  gratuitious  small  samples,  and  show  persistence 
in  offering  their  goods.  Any  novelty  is  immediately  brought  to 
the  notice  of  buyers  and  samples  are  sent,  to  be  returned  if 
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not  satisfactory.  German  firms  willingly  open  credits;  they 
are  cvirlontly  tlifinst'lvcs  not  prt'Hsed  for  cash,  of  t^n  taking  no 
interest  in  ready-monoy  sales,  and  giving  a  minimum  diHcount 
for  cash  as  compared  with  Hiissian  deahrs;  rjccasionally  they 
have  offered  as  low  as  2  per  cent.,  per  annum,  as  disr.ount  for 
cash.  Several  German  finns  are  oiKjning  branches  in  Ruseia 
in  order  to  become  better  acquaint<d  with  the  market. 

"It  is  proper  to  add  that  English  and  French  finns,  not- 
withstandmg  the  excellence  of  their  merchandise,  do  not  yet 
push  their  goods  by  the  methods  employed  by  the  German." 

Dealing  with  the  question  of  credit  the  Consul  states  that 
before  undertaking  commercial  enterprises  in  Russia  British 
firms  would  do  well  to  study  the  requirements  of  Russian  law 
and  the  experience  of  business  firms  already  establishc-d  in 
Russia  with  regard  to  its  working.  The  bankruptcy  laws 
facilitate  fraudulent  bankruptcies,  and  the  honest  trader  has 
a  very  hard  struggle  to  make  a  living.  ITie  dishonest  trader's 
modus  operandi  is  as  follows: — He  works  on  a  .5  per  cent, 
profit  for  a  few  years,  thereby  getting  the  bulk  of  his  special 
line  of  trade  into  his  hands,  and  then  goes  bankrupt,  eventually 
paying  about  43.  in  the  £;  sometimes  a  firm  can  escai)e  liability 
for  its  debts  by  changing  its  name.  The  newly-naincd  firm — 
■which  may  be  the  same  as  the  original  firm  in  everything  ex- 
cept name — cannot  be  sued  for  the  liabilities  of  the  former; 
there  is  no  remedy  unless  it  can  be  proved  that  the  change  has 
been  made  for  fraudulent  purposes,  proof  of  which  is  probably 
veiy  difficult  to  obtain,  and  even  if  obtainable  the  suitor  must 
overcome  endless  legal  stratagems  and  devices,  with  the 
probability  that  when  the  verdict  is  at  least  obtained  the  de- 
fendant may  declare  himself  bankrupt  and  leave  the  plaintiff 
to  pay  his  own  costs.  New  legislation  approved  by  the  Council 
of  Ministers  is  being  introduced  to  remedy  this  state  of  affairs. 
On  this  subject  the  Vice-Consul  at  Kharkoff  writes  :  — 

"Much  money  has  been  lost  by  foreign  merchants  not 
intimately  acquainted  with  the  country,  especially  in  dealing 
through  agents  of  indifferent  standing.  Russian  manufacturers 
suffer  equally  with  the  foreigner. 

"For  a  number  of  years  public  bodies  representing  com- 
mercial interests  have  been  pressing  for  legislation,  and  the 
draft  of  a  new  law  that  will  prevent  the  more  daring  frauds 
and  hasten  proceedings  in  bankruptcy,  has  been  presented  to 
the  Duma.  The  new  law,  coupled  with  the  gradual  improve- 
ment of  trade  references  and  a  more  perfect  intelligence  ser- 
vice, will  considerably  ease  the  British  merchant's  task.  At 
present  the  number  of  trustworthy  agents  is  very  limited, 
commercial  references  require  careful  sifting,  and  exporters 
to  Russia  must  be  very  watchful  to  preserve  themselves  from 
loss.  Trade  references  must  on  no  account  be  blindly  trusted, 
as  intelligence  bureaux  are  not  interested  in  curtailing  a 
client's  foreign  credit. 

"  The  Association  of  Moscow  Manufacturers  circulates  among 
its  members  and  banking  institutions  the  names  of  defaulting 
firms,  and  these  lists  are  appalling  to  a  stranger.  Simihir  pro- 
ceedings are  taken  by  the  Odessa  and  Warsaw  associations 
and  by  the  Association  of  Russian  Agricultural  Engineers, 
which  are  in  this  matter  affiliated.  A.  general  boycott,  or 
ct>ncerte<l  proceeding,  follows  such  a  publication  and  forces 
payment  where  funds  still  exist,  or  at  least  preserves  other 
members  from  harm." 

The  Vice-Consul  at  Mariupol  also  deals  with  the  question 
and  points  out  that  owing  to  the  keen  competition  it  is  e«sy 
to  obtain  discounting  credit,  and  thus  firnis  with  little  or  no 
capital  are  enabled  to  carry  on  a  large  business,  quite  out  of 
proportion  to  their  means,  with  the  natural  result  that,  im- 
mediately they  incur  even  a  small  loss,  they  are  unable  to 
meet  their  liabilities.  In  most  cases,  in  order  to  keep  in 
favour  with  the  banks,  with  a,  view  to  future  business,  the 
latter  are  paid  in  full,  but  private  firms  fare  very  badly  antl 
generally  lose  everything. 

Another  point  which  a  capitalist  should  know  l>eforo 
investing  money  in  Russian  enterprises  is  the  system  under 
which  income  tax  is  asse.s.s6d.  The  .tax  is  payable  on  th(> 
turnover,  so  that  income  tax  may  have  to  be  paid  when  there 
has  been  a  dead  loss  on  tho  year's  trading.  To  take  another 
point  which  often  requires  immediate  attention;  when  tho 
head  of  a  Russian  firm  dies  ftnd  it  is  desired  to  continue  busi- 
ness relations  with  his  successor,  it  should  be  understood  by 
the  British  firm  that  the  Russian  firm's  financial  position  may 
have  been  considerably  modifieil  through  the  effect  of  the 
Russian  law  of  succession.  By  this  tho  firm's  property  may 
have  been  divided  into  numerous  small  parts  and  alienntod 
from  the  common  stock,  so  that  the  firm  may  be  in  a  weaker 
financial  position  than  before.  Again,  great  care  must  bo 
taken  to  use  the  correct  revenue  stamps  for  invoices,  contracts, 
&c.,  as  fines  are  heavy  for  contraventions  of  the  law  which, 
too,  is  very  difficult  to,  understand. 

These  warnings  do  not  exhaust  the  pitfalls  which  may  beset 
tho  unwary  capitalist.  They  indicat«;^  dangers  which  may  be 
either  discounted  in  advance  or  avoided  altogether,  and  are 
given,  not  with  the  object  of  preventing  the  investment  of 
British  capital  in  Russia,  but  to  emphasise  the  necessity  of 
maJiing  careful  inquiries  before  entering  upon  commercial 
enteJTJrises.  In  South  Russia  close  inquiry  is  particularly 
necessary  because  all  business  is  on  a  credit  basis,  so  that  a 
client's  antecedents  must.be  carefully  investigated.  This  can 
be  done  through  commercial  information  bureaux,  but  ihe 
safer  plan  is  for  representatives  to  be  sent  out  to  make  in- 
quiries on  the  spot  and  to  establish  personal  relations  with  the 
heads  of  firms. 


On  tho  general  qacstion  of  Briti«b  trade  with  Ra»i*  tbo 
yice-f>;n.'?ul  at  Kha"    "  '-: tub  goods  imported 

into  KusHia  show  ;i  .h  actaaliy  and  pro- 

portionally.     British  Huimuk  is  naXij  eren  1cm 

prosperouB  than  the  a/^  •  I«ad  one  to  mppoae  beesnae 

It  in  in  manufacturrrd  we  are  particularly  loainff 

ground.     This  la  '^  '  "    'tea  in  tbe  caae     oc 

machinery,  becau.-'  -a  aboald  and  eoold 

cf>mpfiUi  m  exc-llenc*  'y  and  in  jiricc  if  properly  np- 

p^)rted  by  a  trade  or^  :  n.  The  Y-.^r-Cmsnl  tjnotea  too 

following  as  the  cau.s'H  to  '.shirh  bo  at"  '  failnre  : — 

1.  Want  of  kn  •■ '  '  of  the  cf,uiaij,  rtuicb  makea  it 
difficult  to  give  th<^-  'rade  creditn. 

2.  Want  of  '  r ,'  !'  1  of  induatriea  under 
British  manag'  .-.-.. :i,  ;i;  ..atural  preference  of 
merchants  and  manufacturers  to  purchaae  from  the  country 
to  whith  they  belong  by  birth  and  «?'■••  rotT,- 

3.  Tho  less  favourable  transp<^/rt  f  from  the  United 
Kingdom  causing  r  packing,  mgber  cbargea  for 
postal  packages,  an 

4.  The  high  tide  of  the  British  ir  in  recent  years 
causing  manufacturers  to  be  indiffert:..  :;.c  Ruiauan  trade, 
and  al.sf>,  in  tho  ca.se  of  machinery,  preventing  prompt  execution 
of  orders. 

5.  The  erroneous  information  b«'ing  spread,  and  very  gene- 
rally believed,  that  British  ind  ■  ire  behind  tbe  time*  and 
are  left  in  the  background  by  '  riv's  progress. 


THE    ELECTRICAL    STERILISATION 
OF    MILK. 


At  a  meeting  of  the  Rontgen  Society  on  December  2nd.  a 
paper  was  read  by  Prof.  W.  G.  Dulfield  on  tbe  sterilisation 
of  milk  by  means  of  electrified  gases.  Prof.  Duffieid  referred 
to  the  work  recently  done  on  the  subject  by  lliomton  and 
others,  and  notably  by  Priestly  and  Lee.  who  brought  before 
the  Briti.sh  Association  in  1911  acme  experiments  in  which 
«they  had  applied  weak  currents  of  electricity  upon  the  "sour 
milk"  bacillus  of  MetchnikolY.  In  one  resix;ct  tbe  conclusions 
of  Priestly  and  Lee  differed  from  those  which  be  bad  to  bnng 
forward,  for  under  certain  conditions  they  got  an  increase 
of  acidity  after  electrisation,  whereas  he  had  found  that  tbe 
acidity  was  greatly  reducetl  or  retarded,  llie  apparatus  osed 
in  his  own  experiments,  in  which  he  was  assisted  by  Mr. 
T.  MuiTay,  was  a  15-inch  induction  coil,  with  a  fairly  "fat" 
spark  4  centimetres  in  length.  Tho  poles  were  of  brass.  The 
spark  discharge  was  passed  through  a  closed  glass  tube,  and 
air  or  nitrogen,  which  in  certain  of  the  experiments  was 
filtered  through  cotton  wool,  was  sucked  in,  and  made  to 
convey  tho  protlucts  of  the  discharge  into  samples  of  milk. 
The  acidity  of  the  milk  was  then  testeil  at  internals  of  Ix^urs, 
and  compared  with  the  acidity  of  a  control  sample,  which 
bad  not  been  treated.  The  testing  of  the  acidity  was  carried 
out  by  discovering  the  amount  of  a^ali  necessar>-  to  pro- 
duce neutralisation  in  a  given  number  of  cubic  centimetres 
of  milk.  It  was  at  once  found  that  the  acidity  of  the  treateil 
sample  was  greatly  retarded  as  compared  with  th'-  untreated. 
The  acidity  in  the  former  case  apparod  quickly  to  r»'^.-h  it^ 
maximum,  and  then  to  reivain  stationarj-,  whereas  in  •  '  r 

case  it  ran  up  rapidly.    In  one  instance  in  which  tht  .  al 

discharge  had  run  for  52  minutes,  the  relative  acidities  at  the 
end  of  64  hours  (as  expressed  in  c.c.  of  alkali  necessary  to 
produce  neutralisation  in  10  c.c.  of  milk)  were  9  in  the  cuse 
of  the  control  and  5.9  in  the  c;iso  of  the  tivated  sample.  Tbo  * 
effect  seeme<l  to  be  more  pronounced  the  longer  the  electrical 
discharge  had  been  allowed  to  run,  notably  in  one  cSv^-  for 
71  minutes,  whereas  very  short  exposures  of  one  minute  or 
five  minutes  gave  little'  or  no  difference  betwtvn  tbe  two 
sampUs.  The  cause  of  the  reiluctioi.  in  acidity  was  still 
iloubtful.  S<-ime  tentative  experiments  seemeil  to  show;  that 
it  was  chemical  rather  than  electrical  in  nature.  A  bacteriologi- 
cal examination  proved  that  when  the  samples  were  sown  on 
plates  of  agar  and  of  gelatine,  the  inhibitor}-  action  in  tbe 
case  of  the  electrified  milk  had  been  as  pro.-.ounced  as  the 
acii'ity  tests  had  suggeste^l.  There  was  a  markctl  diminution 
in  the  germ  colonies  in  the  samples,  and  it  even  apjvared 
that  the  germicidal  or  toxic  effect  remained  for  at  least  tive 
davs  after  tho  original  disidiarge.  ,       .^     .      • 

Asked  by  Mr.  C.  E.  S.  Phillips  as  to  any  scientific  basis 
for  tho  popular  idea  that  thunderstorms  st^ured  tbe  milk, 
Prof.  Duffield  said  that  his  own  work  winted  in  the  opposite 
direction,  but,  of  course,  tenii>erature  effects  had  to  be 
considered.  u    • 

Dr.  HoR.vcE  M.VNDRRS  thought  that  some  clue  could  be 
obtained  as  to  the  existence  of  the  purely  electrical  intluence 
if  different  metals  were  used  at  the  positive  pole,  and  the 
degree  of  destniction  of  the  spore-bearing  organisms  was  noted. 

Mr  W.  DrDPF.LL  thought  that  since  Prof.  Duffield  had  used 
a  sr>ark  discharge,  it  would  be  interesting  to  know  whether 
similar  effects  could  be  obtained  with  a  brush  discharge,  and 
if  so  this  would  seem  to  indicate  that  the  action  was  due  to 
chemical  bodies  fonned  by  the  discharge.  He  thought  it 
possible  that  the  decisive  agent  was  ozone. 
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Mr.  F.  H.  Glew  said  that  the  results  might  be  explained 
to  some  extent  if  it  were  assumed  that  during  the  spark 
discharge  portions  of  the  metal  were  thrown  off  in  a  col- 
loidal condition,  and  that  these  passed  into  the  milk.  The 
action  of  colloidal  particles  in  various  substances  had  been 
recognised  now  for  some  time,  especially  as  a  cause  of  certain 
fermentative  changes. 


"  Arrantleincnts    for     starting    and    regulating    direct-cuncnt    electric 
F.   CUMONT.     peccniber  5lli.     (Addition   to  8,108/12.     Divided   Appli- 


NEW    PATENTS    APPLIED    FOR.    1913. 

(NOT     YET    PUBLISHED.) 

Compiled  expressly  for  this  Journal  by  Messrs.  W.  P.  Thompson  &  Co., 
Electrical  Patent  Agents,  285,  High  Holborn,  London,  W.C,  and  at 
Liverpool   and    Bradford,   to   whom   all   inquiries   should    be   addressed. 


27,5"5.     "  Electric  bell  contacts  and  the  like."    A.  H.  Marsh.    December  Ist. 

27.577.  "  Lamp  lock  for  incandescent  electric  lamps."  W.  J.  CunLiffe. 
December   1st. 

27.578.  "  Electric  indicating  apparatus."    R.   Okme.     December  1st. 

27,582.  "  Electric  arc  lamps."  A.  H.  Railing  and  A.  E.  Angold.  Decembor 
1st. 

27,590.  "  Cramp-belts  adaptable  as  electrode  contact  cramps  and  holders, 
and   for  other  purposes."     J.   S.   Romanes.      December   1st. 

27.595.  "  Electric  indicator  that  will  denote  to  a  driver  or  person  in  charge 
of  a  train  when  a  distant  signal  is  against  him."  C.  H.  I.  Phillips  and  H.  W. 
Bkadinc.     December  1st. 

27.596.  "Trolley  wheel  or  sheave.''    A.  E.  Linebekg.     December  Ist. 
27,599.     "  Method    and    apparatus    for    the    regulation    of    gas    pressure    in 

Kontgen  tubes,  vacuum  tubes,  and  the  like."  F.  A.  Lindemann.  December  1st. 
(Convention  date,  December  2nd,   1912,  Germany.)     (Complete.) 

27,611.  "  Application  of  electrical  energy  to  motor-cars,  motor-boats,  and 
the   like."    F.   A.    Wilkinson.     December  1st. 

27,613.  "  Rontgen  tube  for  excitation  by  high  tension  alternating  or  con- 
tinuous currents."     S.    H.   Wright.     December  1st. 

27,615.  "  Automatic  regulation  of  electric  circuits."  C.  A.  Vandekvell  and 
A.   H.  Midgley.     December   1st. 

27,621.  "  Treatment  of  gases  by  electricity,  and  apparatus  therefor,  chiefly 
for  the  production  of  nitrogen  compounds."  A.  G.  R.  Foulerton.  December 
1st. 

27,633.  "  Absorption  pyrometers."  G.  A.  Alder  and  A.  O.  Cochrane. 
December  1st. 

27,641.  "  Electric  fuses."  H.  W.  Young.  December  1st.  (Convention  date, 
December  14th,   1912,   United    States.)      (Complete.) 

27.646.  "  Circuit  arrangements  for  telephone  systems."  Siemens  &  Halske 
Akt.  Ges.  December  1st.  (Convention  date,  November  30th,  1912,  Germany.) 
(Complete.) 

27.647.  "  Treatment  of  solid,  liquid,  or  gaseous  substances  for  purifying 
them  or  rendering  them  electro-active."    R.Marcus.     December  1st.    (Complete.) 

27,657.  "  Electric  incandescent  lamps."  Progress  Moioren-und  Appara- 
tenbau  G.m.b.H.  December  1st.  (Convention  date,  October  14th,  1913, 
Germany.)     (Complete.) 

27.660.  "  Protection  of  electrical  distributing  or  current-carrying  systems." 
H.   W.  Clothier.     December  1st. 

27.661.  "  Protection  of  electrical  distributing  or  current-carrying  systems." 
P.  V.  Hunter.     December  1st. 

27,679.  "  Telephone  instruments."  E.  A.  Graha.m.  December  1st.  (Com- 
plete.) 

27,684.     "  Automatic  telephone  system."     W.   D.    Edwards.     December  2nd. 

27,707.    "Telephone  instruments."     W.  Aitken.     December  2nd. 

27,734.  "  Sleeve  insulators  for  high  tension."  AivT.  Ges.  Brown,  Boveri, 
&  CiE.  December  2nd.  (Convention  date,  December  9th,  1912,  Germany.) 
(Complete.) 

27,746.  "  Commutators  for  dvnanio-electric  machines."  H.  MenSForth. 
December  2nd. 

27,750.  "  Electric  switches."  D.  K.  Morris  and  Morris  &  Lister,  Ltd. 
December    2nd. 

27.753.  "  Telephone  systems."     E.  A.  Graham.     December  2nd.     (Complete.) 

27.754.  "  Telephone  exchange-boards."  E.  A.  Graham.  December  2nd. 
(Complete.) 

27,764.  "  Shades  for  electric  and  other  lights  or  lamns."  J.  Taylor  (trading 
as  Taylor  &  Co.)    December  2nd. 

,      27,771.     "  Electric  glow  lamps."     E.  /\.   Krucer  and   K.    Sannig.     December 
2nd.     (Complete.) 

27,793.  "  Gas  and  electric  'amps  or  fittings."  Evered  &  Co.,  Ltd.  and 
J.   E.  BcxALi.     December   3rd. 

27,824.  "  Relay  arrangements  for  the  automatic  control  of  electric  circuiis 
or  apparatus."  Siemens-Schuckeriwerke  G.m.b-.H.  December  3rd.  (Con- 
vention   date,   December  4th,   1912,   Germany.)     (Complete.) 

27,852.     "  Method    of    maintaining    a    d)namo    at    a    constant    electromotive 
force."     J.  F.  J.  Bethenod.     December  3rd.     (Convention  date,  December  27'h 
1912,   Belgium.)     (Complete.) 

27,859.     "  Electro-magnetically      controlled      perforating      apparatus."  B. 

Soldatencow.  December  3rd.  (Addition  to  14,658/10.  Divided  Application  on 
5,352/13.     March  3rd.)     (Complete.) 

27,862.  "Secondary  battery  plates."  S.  S.  Galsworthy,  C.  A.  Owen,  and 
R.    J.   Fletcher.     December  3rd. 

27,870.  "  Electric  switches."  A.  Bonnei.la  and  G.  J.  Bonnella.  December 
3rd. 

27.875.  "  Electricity  meters."  Koriinc;  &  Matiiiksen  Art.  Gks.  December 
4th.      (Convention   date,    May    16th,    1913,    Germany.)      (Complete.) 

27.876.  "Arc  lamps."  Korting  &  Matihesen  Akt.  Ges.  December  4lh. 
(Convention  date.    May  24th,   1913,   Germany.)      (Complete.) 

27.877.  "  Electricity  meters."  Korting  &  MATnn;sEN  Akt.  Ges.  December 
4th.     (Convention  date,   December  21st,   1912,   Germany.)     (Complete.) 

27.878.  "  Arc  lamps."  Korting  &  Matihesen  Akt.  Ges.  December  4th. 
(Convention   date,    December    21st,   1912,    Gcrniany.)      (Complete.) 

27,900.  "Methods  of  electrically  welding  steel."  W.  .Andrews.  December 
4th. 

27,905.    "Telephone  switching-mechanism."     M.  S.  Conner.     December  4th. 

27,027.     "  Sparking-plugs."     L.  Hopcraft.     December  4th. 

27,945.  "  Method  of  maintaining  a  dynamo  at  a  constant  electromotive 
force."  J.  F.  J.  Bethenod.  December  4th.  (Addition  to  27,852/13.  Convention 
date,  January   18th,   1913,   Belgium.)     'Complete.) 

27,948.  "  Joints  for  metallic  conduits  and  fittings  for  electric  cables." 
Simplex  Conduits,  Ltd.  and   L.  M.  Waterhouse.     December  4th.     (Complete.) 

27,973.  "Means  for  controlling  electric  motors."  J.  E.  Olvis.  December 
4th.  ^ 


27,988. 
motors."     r.   i^umont.     ueccmoer  tjlli.     (Addition   to  8,108/12.     Divided   Apd; 
cation  on   7,983/13.     April   4th.)     (Complete.) 

28,006.  "  Electric  signalling-system  for  railways."  C.  C.  Wilson.  Decem- 
ber 6th. 

28.018.  "  Rubber  substitutes  for  insulating  and  other  purposes."  J.  I" 
Bennett   and  A.   T.  Mastekman.     December  5th. 

28.019.  "  Electric  starters  and  lighting  and  battery  systems  applicable  to 
motor-vehicles  and  the  like."    W.  H.  Glaser  and  H.  R.  Lloyd.     December  5th. 

28,021.  "  Means  for  cleaning  the  ends  of  electrical  conduit  tubes."  M. 
Railing  and  T.  Taylor.     December  6tn. 

28.024.  "  Electric  lighting  distribution  systems."  CoLD  Light  (Dussaijd 
Processes),  Ltd.,  and  G.   E.  Hales.     December  6th. 

28.025.  "  Electric  lighting  apparatus."  Cold  Light  (Dussaud  Processes), 
Ltd.,  and  G.  E.  HALES.     December  6th. 

28,028.  "  Automatic  mechanical  cut-in  and  cut-out  for  dynamos."  G. 
Pearson  and  Lothar   Fielder.     December  6th. 

28,059.  "  Electric  and  vibratory  horns  or  alarms  and  methods  of  operating 
same."     E.  V.  Gkatze.     December  6th. 


British    Thomson-Houston    Co., 


28,077.     "  Electric    metering    systems.' 
Ltd.  and   E.  Garton.     December  6th. 

28,111.     "  Tripping-devices    for    electric    switches     and     the     like."        J.    0. 

Statter.     December  6lh. 

28,125.  "  Apparatus  for  the  communication  of  indications  electrically,  on  the 
step-by-step  system,  from  a  transmitting-station  to  a  receiving-station."  A. 
Barr,  W.   Stroud,  and  J.  V.'.  French.     December  6th. 

28,135.  "  Process  of  and  apparatus  for  decolouring  or  bleaching  textile 
materials  clectrolytically."     D.  A.  Turnbull  and  L.  G.  Lawrie.     December  6th. 

28,141.     "Telephonic   transmitters."     M.    S.   Conner.     December   6th. 

28,152.  "  Apparatus  for  electro-plating  iron  and  steel  plates  with  other 
metals."     S.  0.  Cowper-Coles.     December  6th. 

28,159.  "  Ringing  cut-off  relay  systems."  Western  Electric  Co.,  Ltd. 
December  6th.     (Franklin   Tuthill   Woodward,  Belgium.) 

28,162.  "  Electrical  cooking  or  heating  apparatus."  R.  S.  Downe  and  W. 
Travis.     December  6th. 

28.178.  "  Electric  penholder  or  penhandle."    J.  B.  Furlong.     December  6th. 

28.179.  "  Electric  rear  and  head  light."  J.  Stally  and  H.  Tibbs.  Decem- 
ber  6th. 


PUBLISHED    SPECIFICATIONS. 

Copies  of  anv  of  the  Specifications  in  the  following  list  may  be  obtained 
of  MDSSRS.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool   and    Bradford ;   price,   post   free,   9d.    (in   stamps). 


1913. 


Electric  Wire  Fuses.     E.  Weissberg.     11,298.     May  14th. 
Portable  Electric  Lamps.     G.  F.  Hitzelberger  and  New  British  Ever-ready  Co. 
13,176.    June  6th. 

Switching  Appar.wus  for  the  Inside  Lamps  of  Motor  Vehicles.     E.  Freitag. 

14,306.     June  20th. 
Portable    Light-projecting    Apparatus.      J.    Y.    Johnson.     (F.I.A.T.    Fabrica 

Italiana    Automobili     Torino    and     Soc.    Anon.    Ofificine    Galileo.)      14,711. 

June   25th. 
Wall  Plugs  or  Fixing  Sockets.     I.  B.  Malaby.     15,180.    July  Ist. 
Counting  Trains  for  Electricity  Meters.     A.  Mascall,  and  Chamberlain  and 

Hookham,    Ltd.     16,344.      July   16th. 
Sockets  for  Electric  Leads.     A.  G.  Bloxam.    (R.  Bosch  (Firm  of) ).     16,709. 

July  21st.     (Addition   to  6,551/13.) 
Electric    Fuse.      W.    B.    Bovd    and    J.    B.    Tannahill.     19,551.     August   29th. 

(Addition    to    12,273/12.)  ' 


Ozone  and    Public    Health. — Referring    to    recent 

attacks  on  ozone  by  American  medical  authorities,  Dr.  C.  P. 
Steinmetz  wrote  to  the  Electrical  World  of  November  29th  to  say 
that  some  of  the  conclusions  reported  by  the  experimenters 
appeared  to  him  inconsistent,  so  that  it  migrht  be  well  to  caution 
the  reader  agrainst  acceptingr  them  without  further  evidence.  For 
instance :  "  Guinea-pigs  were  harmed  and  killed  by  a  very  high 
concentration  of  ozone,  and  from  this  the  conclusion  is  drawn  that 
an  extremely  low  concentration  of  ozone  is  harmful.  With  the 
same  reasoning,  since  guinea-pigs  kept  in  pure  oxygen  are  harmed 
and  killed,  the  conclusion  may  be  drawn  that  the  20  per  cent,  of 
oxygen  contained  in  the  air  which  we  breathe  is  harmful  and 
that  we  are  all  in  imminent  danger  of  death.  Any  corrosive 
non-poisonous  agent  in  sufficient  dilution  becomea  harmless,  and 
while,  for  instance,  the  drinking  of  concentrated  hydrochloric  acid 
would  be  fatal,  free  diluted  hydrochloric  acid  normally  exists 
in  our  stomachs  as  an  agent  of  digestion. 

"  Also,  the  report  states,  ozone  in  higher  concentration  destroys 
odours,  while  in  low  concentration  it  '  masks  '  them.  It  is  hard  to 
conceive,  without  very  conclusive  evidence,  why  the  action  of 
ozone  should  be  different  in  one  case  from  its  effect  in  the  other. 

"The  experiments  with  bacteria  described  are  hiardly  remarkable. 
I  believe  any  chemist  would  have  predicted  that  under  the  con- 
ditions of    the    experiment    ozone    should    have    no    effect    on 

bacteria The  last   number   of    Chemical  Abstracts 

(November  10th)  gives  a  list  of  nine  European  cities  in  which 
water  sterilization  by  ozone  is  in  successful  operation,  and  abroad 
such  public  works  are  not  constructed  without  previous  compre- 
hensive study  of  the  process  by  competent  scientific  authorities.  .  .  . 
It  would,  in  the  interest  of  the  electrical  industry,  be  extremely 
desirable  if  a  comprehensive  and  impartial  investigation  on  ozone 
and  its  industrial,  domestic  and  medical  use  were  made  by  a  com- 
petent group  of  scientists.  Such  investigations,  however,  could 
not  be  carried  out  by  men  of  one  profession  only  without  leading 
almost  certainly  to  wrong  conclusions  caused  by  generalisations 
from  special  cases,  as  I  pointed  out  above.  A  proper  study  of  the 
problem,  indeed,  would  require  the  co-operation  of  competent 
physicians,  physicists  and  chemists." 
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For  a  journal  having  so  considerable  a  proportion  of  it* 
readers  in  other  lands  it  is  difficnlt  to  deliver  one  meange 
on  the  e-e  of  Christmas  which  shall  be  suited  to  the  mood 
of  all  of  ite  8apjx)rter8.  When  these  lines  meet  the  eye  of 
some  of  our  Colonial  friends  four  or  five  weeks  wUl  have 
elapsed,  and  the  spirit  of  Christmas  and  the  newness  of  the 
year  will  have  gone.  We  may,  however,  be  permitted  to 
offer  seasonable  good  wishes  for  the  coming  year  to  all, 
whether  at  home  or  abroad,  who  honour  us  by  reading  what 
we  have  to  say. 

Most  of  us  are  more  inclined  at  the  moment  to  be  buying 
Christmas  presents  or  entraining  for  the  holidays  than 
thinking  deeply  or  writing  energetically  concerning  any 
particular  aspect  of  electrical  affairs.  But  if  there  be  one 
theme  which  should  make  its  appeal  to  all  of  us  in  this 
period  of  peace  and  goodwill,  it  is  that  of  co-operation  for 
the  good  of  the  electrical  profession  and  industry.  We 
have  repeatedly  witnessed  the  success  of  organised  unity 
within  one  particular  section  for  the  purpose  of  negotiation 
or  contention  with  some  other  section,  and  we  are  hopir^: 
for  excellent  results  to  follow  such  movements  as  that  which 
has  been  started  by  the  Municipal  Electrical  Association, 
with  a  view  to  developing  the  electric  vehicle  industry  in 
this  country.  Better  far,  however,  than  setjtional  movements 
would  be  one  general  advam-e  movement  in  which  everybody 
electrical  would  aid  the  progress  of  everything  electrical. 

We  are  not  inclined  to  the  view  that  trans-Atlantic 
'  methods,  pure  and  unadulterated,  can  be  applied 
with  any  great  measure  of  success  here,  but  the  spirit  and 
motive  which  have  led  to  the  adoption  of  those  methods  in 
connection  with  electricity  supply  are  a  subject  for  admiration 
and  emulation.  The  pages  of  our  American  contemporaries 
are  occupied  pretty  well  every  week  with  information  con- 
cerning the  progress  that  is  being  made  in  the  States  with  the 
work  of  the  Society  for  Electrical  Development.  This  is  a 
co-operative  movement  to  which  we  have  made  reference  on 
several  occasions.  It  has  for  its  object  the  promotion  of 
electrical  popularity,  and  is  an  organisation  which  has  been 
described  as  a  clearing  house  for  ori"jinal,  effective  ideas 
in  selling  electrical  goods  aud  extending  markets. 
Apparently  it  has  not  been  formed  to  be  a  profit -earning 
venture,  but  according  to  a  description  in  an  American 
exchange,  members  will  stand  to  profit  individually  through 
the  co-operatic n  for  business  developments  which  it  makes 
possible.  The  plan  on  which  it  has  been  promoted  is  said  to 
be  more  comprehensive  than  that  of  any  other  similar  move- 
ment in  the  electrical  trade,  and  the  opinion  has  been  freely 
expressed  that  its  influence  will  be  felt  later  in  other 
industries  as  its  work  becomes  more  firmly  established. 

The  work  which  the  society  intends  to  carry  out  lies  in 

such  fields  as  the  strenuous  advocacy  of  the  use  of  electrical 

energy  for  lighting,  heating  and  power  ;  of  electric  railways  ; 

of  electrical  appliances  for  agricultural  purposes  ;  of  electric 
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cooking  and  the  many  different  domestic  uses  that 
can  be  made  of  electrical  energy.  The  society  embraces 
three  departments,  although  more  may  be  added  later. 
These  are  the  advertising  department,  the  publicity 
and  editorial  department,  and  the  field  department.  The 
advertising  department  will  be  concerned  with  the 
placing  of  general  advertising  with  the  Press,  whilst 
the  publicity  department  will  prepare  the  matter  for 
publication,  and  collect  and  disseminate  news  which  will 
assist  in  pushing  the  sale  of  electricity  in  various  directions. 
The  field  department  will  have  a  number  of  duties,  amongst 
which  may  be  mentioned  co-operating  with  architects, 
builders,  etc.,  upon  matters  such  as  wiring  and  other  speci- 
fications ;  conferring  with  Boards  of  Trade,  Chambers  of 
Commerce,  and  public  authorities,  to  bring  about  better 
understandings  upon  disputed  topics,  and  advising  with 
such  bodies  as  fire  insurance  companies  as  to  commercial 
requirements,  from  the  standpoint  of  the  industry  and  of  the 
consumer. 

It  is  pointed  out  that  later  other  important  subjects  may 
be  brought  into  the  prbvince  of  the  field  department,  such 
as  advising  central  stations  as  to  rates  for  energy,  so  as  to 
increase  profitable  business,  and  especially  day  loads  ;  the 
introduction  of  elementary  electrical  courses  into  public 
schools,  and  the  enactment  of  equitable  public  utility  laws 
and  regulations. 

It  is  interesting  to  note  that  when  the  Society  recently 
offered  a  prize  for  a  Slogan  there  were  five  winners  who  all 
suggested  the  expression,  "  Do  it  electrically."  This  may 
be  taken  as  an  indication  of  the  widespread  recognition 
among  electrical  men  of  the  need  for  educating  the  public 
concerning  the  abilities  of  electricity  to  serve  advantageously 
in  every  department  of  daily  life.  Further,  the  fact  that 
as  many  as  2,675  replies  were  received  competing  for  the 
Society's  design  prize,  may  be  cited  as  an  indication  of  the 
haedway  that  the  movement  has  already  made  in  American 
electrical  circles. 

In  view  of  the  larger  place  that  the  cinematograph  is  to- 
day taking  in  the  life  of  the  people,  the  Society 
is  availing  itself  of  this  means  of  getting  its  teach- 
ing home.  Arrangements  have  been  made  witji  a 
moving-picture  concern  for  one  1,000-ft.  film,  telling  the 
story  of  the  usqs  of  electricity  in  the  factory  and  the  home, 
which  can  be  used  by  central-station  members  in  the 
popular  picture  theatres,  and  which  is  rented  from  the 
moving-picture  concern  at  the  rate  of  five  dollars  per  day, 
with  a  minimum  of  two  days'  use. 

The  opinion  has  been  expressed,  an  opinion  with 
which  we  are  disposed  to  agree,  bearing  in  mind  the 
conditions  which  obtain  in  the  United  States,  that  the 
mere  existence  of  the  society  is  practically  a  guarantee 
of  its  success,  since  it  implies  a  universal  recognition  on  the 
part  of  the  electrical  interests  of  a  fundamental  truth.  It 
will  aim  to  clear  away  the  obstacles  which  stand  in  the  way 
of  further  expansion  of  the  whole  electrical  business,  whether 
these  are  set  up  by  the  ignorance  of  the  public  or  by  internal 
dissensions,  and  manufacturer,  central-station  engineer,  and 
contractor  alike  stand  to  gain  by  its  efforts. 


As  is  already  known,  the  German  export 

J .  ^  Y^^"\^"     trade  in  incandescent  mantles,  glow  lamps 

pliances  Tax.     ^^^  ^^^  lamp  carbons  to  Canada,  and  of 

mantles   and  glow  lamps  to  the  United 

States,  has  been  greatly  prejudiced  by  the  inclusion  by  these 

countries  of  the  amount  of  the  German  tax  in  calculating 

the  values  for  the  assessment  of  the  import  duties.     The 

result  is  that  the  German  manufactures   in   (juestion   are 

subject  to  a  considerably  higher  charge  than  similar  exports 

from  other  countries  to  Canada  and  the  United  States.     In 

this  connection,  an  association  for  the  protection  of  the 


common  economic  interests  of  the  German  electrical  trades 
points  out  that  the  possibility  of  ousting  German  industry 
from  the  United  States,  by  embodying  the  tax  in  the  com- 
putation of  the  duty,  has  induced  the  Government  of  the 
latter  country,  under  the  new  tariff,  to  levy  an  ad  valorem 
duty  on  carbons  for  so-called  flame  arc  lamps,  whereas 
formerly  these  carbons  were  subject  to  a  duty  according  to 
their  length.  As  a  consequence,  it  is  considered  that  this 
particular  business  will  be  entirely  lost  in  a  short  time — a 
fact  which  constitutes  a  heavy  blow,  as  15*4  per  cent,  of  the 
total  exports  of  carbons  has  hitherto  been  forwarded  to  the 
United  States.  Any  representations  to  the  Government  of 
the  United  States,  judging  from  previous  experience,  would 
appear  to  have  no  prospect  of  bringing  about  an  alteration 
in  the  present  state  of  affairs,  and  the  association  suggests 
that  the  only  remedy  for  the  destructive  results  of  the 
lighting  appliances  impost  lies  in  the  abolition  of  the  tax. 


It    is  interesting   to    notice   that  the 

Mnnicipal       Justice    of    the    Peace,   a    legal   journal 

....     .  which  gets  into  the  office  of  nearly  every 

local  authority  in  the  kingdom,  recently 

took  up  the  question  of  municipal  officers  acting  as  arbitrators 

— a  question  which  has  frequently  come  before  the  Courts 

during  the  last  few  years.     The  attitude  of  members  of  the 

local   authority  on  this   matter  can  be  easily  understood. 

Arbitration  is    preferred   to   litigation,   because   it    is   less 

notorious  ;  arbitration  conducted  before  one  who  happens  to 

be  the  paid  official  of  the  county  or  town  council  concerned 

is   very  likely   to   have    a    satisfactory    termination.     The 

*'  County  Councillor's  Legal  Guide,"  if  we  may  so  describe 

our   esteemed  contemporary,  draws   certain  very   important 

conclusions  from  the  various  cases  which  have  been  decided 

on  the  subject. 

While  the  rule  that  a  judge  should  not  hear  cases  in 
which  he  might  be  suspected  of  having  a  bias  in  favour  of 
one  party  does  not  apply  to  an  arbitrator  named  in  a  con- 
tract, and  chosen  by  the  parties,  principles  of  law  are  veiy 
elastic,  more  so  than  the  written  Act,  and  the  arbitrator, 
notwithstanding  the  formal  exclusion  of  the  above-mentioned 
rule,  soon  finds  himself  surrounded  with  every  part  and 
application  of  the  old  rule  which  has  not  been  expressly 
rendered  nugatory  by  the  contract.  His  judicial  discretion 
is  rigid,  and  is  rigidly  construed,  and  confers  very  little 
freedom  of  will. 

Thus,  although  a  mere  suspicion  that  he  may  be  biased 
will  not  impeach  his  appointment,  a  probability  that  he  will, 
in  fact,  be  unduly  influenced,  disqualifies  him  from  acting. 
Again,  although  he  may  adjudicate  upon  his  own  work  and 
skill  performed  professionally  under  the  contract,  he  may 
not  adjudicate  upon  any  allegation  made  by  the  other  con- 
tracting party  that  his  own  conduct  has  been  wrong  accord- 
ing to  the  contract,  or  that  he  has  acted  tortiously  in  regard 
to  the  other  party.  There  is  a  special  relationship  between 
an  arbitrator  and  a  contractor  "  from  the  point  of  view  of 
the  contract,"  which  may  raise  substantive  questions  of 
delay,  indecision,  &c.,  in  carrying  out  the  engineer's  pro- 
fessional duties  under  the  contract.  Another  rule  is  that  if, 
acting  for  a  local  authority,  an  arbitrator  is  charged  with 
obstructing  a  person  who  is  under  a  contract  with  the  authority, 
the  charge  may  be  carried  by  the  contractor  into  court.  A 
third  distinction  may  be  noticed.  It  was  decided  in  a  case 
heard  in  1902  that  the  arbitrator  may  adjudicate  upon  his 
employer's  interests.  In  that  case  Lord  Justice  Mathew 
said  that  the  arbitrator,  as  architect,  surveyor,  or  engineer, 
is  bound  to  do  his  best  for  his  employer  and  look  sharply 
after  the  other  contracting  party,  and  as  arbitrator  he  is 
entitled  to  determine  differences  between  the  two,  which  the 
contract  evidently  anticipates.  On  the  other  hard,  he  muft 
not  be  influenced  by  his  employer  personally,  or  allow  his 
judgment  to  be  overborne  by  what  the  (mplojer  demands. 
Neither  will  an  action  on  the  contract  be  stayed  if  the  arbi- 
trator has  proceeded  on  the  assumption  that  he  was  bound  to 
take  his  orders  from  his  employer. 
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THE  RUSHMORE  ELECTRIC  ENGINE 
STARTER. 


ALTHour;ii  it  must  be  admitted  that  we  have  somewhat 
lagged  behind  America,  indications  are  not  wanting  that  the 
serious  attention  of  British  motor  manufucturors  and 
motorists  has  at  last  been  drawn  to  the  advantage  of  engine- 
starting  arrangements,  whereby  the  old-fashioned  starting 
handle  of  petrol  cars  and  its  attendant  inconveniences  are 
rendered  things  of  the  past.  Thus  at  the  recent  Motor  Show 
at  Olympia  it  was  found  that  such  devices  had  Vjeen  adopted 
on  (juite  a  number  of  cars,  while  among  the  exhibits  in  the 
Accessory  Section  there  were  a  number  of  engine  starters 
on  view,  some  of  a  mechanical  and  some  of  an  electrical 
character.  Prominent  among  the  latter  was  the  new 
Jlushmore  electric  starter,  which  is  being  introduced  into 
this  country  by  Rushmore  Lamps,  Ltd.,  of  46,  Brewer 
Street,  Piccadilly  Circus,  London,  W. 

There  is  some  division  of  opinion  amongst  experts  as  to 
the  advisability  or  otherwise  of  combining  the  functions  of 
a  car-lighting  dynamo  with  that  of  an  engine  starter — such 
machines  requiring  to  be  constructed  as  combination 
generators  and  motors — but  Mr.  S.  W.  Rushmore,  who  is 
responsible  for  the  new  starter,  and  who  has  had  over  25 
years'  experience  in  the  design  and  manufacture  of  electric 
motors  and  dynamos,  emphatically  holds  the  view  that  the 
functions  of  generating  current  for  the  lamps  and  storage 
battery,  and  of  starting  the  engine  can  never 
be  satisfactorily  performed  by  a  single  machine.  It  ie, 
therefore,  almost  needless  to  say  that  the  Rushmore  starter 
is  a  separate  unit,  specially  designed  for  the  purpose  for 
which  it  is  intended,  and  one  of  its  great  features,  apart  from 


FioV  1.— RusHMOKE  Starting  Motor 

its  lightness  and  compactness,  is  its  simplicity  and  freedom 
from  auxiliary  mechanism,  such  as  reducing  gears,  clutches 
and  ratchets. 

The  starter  is  arranged  to  act  directly  on  the  engine, 
through  the  medium  of  a  pinion  and  a  toothed  ring  formed 
on  the  periphery  of  the  fly-wheel.  The  means  adopted  for 
the  throwing  in  and  out  of  the  gear  are  extremely  interesting, 
the  operation  depending  on  the  application  of  a  well-known 
electro-magnetic  principle,  namely,  that  an  armature  will 


_.  »« 


Fio.  2.— SECTiONAii  View,  Rushmore  Starting  Motor. 

always  adjust  itself  symmetrically  in  the  magnetic  field 
created  by  the  field  magnets — the  armature,  in  other  words, 
being  pulled  into  a  central  position.  Thus,  from  the  accom- 
panying sectional  view,  it  will  be  noted  that  the  spindle  on 
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oat  of  line  with  the  pole  pieces  by  nMrftU 

Hpring  locatwl  w '  ' 

the  pinion,  in  th.,  i-, 

wheel  g'rar.     To  »tart  l 

presfced  down,  tbiji  allowing  current  from  i 

to  the  I    '  ^ 

powerful  , .  ....  _ :...  , 

the  power  of  the  spring,  pulln  the  pinion  . 
fly-wheel,  and  by  rotating  the  latter,  start«  up 
The  armature  is  made  a  litt'     '  •  set  than  the 
so   that   even    when  the   !  is  rotatiog,    a 

pull  is  exerted  on  it,  to  overcome  the  spring  aciioo. 

To  enable  the  pinion  to  f  •  '  ■  metb  qoieU/aLod 

without  danger  of  damagin^  i....  operetinjZ  twitch 

is  provided  with  two  active  conta  irst  one  of  which 

causes  the  contact  arm  to  close  the  circuit  between  the 
battery  an<l  the  motor,  perm;"'    ■  mparativelj  beftvj 

current  to  flow  through  the  i\r.  _-  t^pull  the  arm*- 

ture  into  position,  the  latter,  meanwhile,  dne  to  the  pro- 
vision of  a  shunt  circuit,  only  rotating  slowly,  so  tb^t  the 
gear  teeth  are  drawn  together  by  a  com'  ''•-'  •  ":ng  and 
twisting  movement.     The  methfxl  of  op  switch 

is  easily  acquired,  it  being  only  necessary  to  give  it  two 
sharp  jerks  by  the  foot,  with  a  qr  fa  second's  paott- 

between,  to  give  the  armature  an  o,  •, .aiij  of  making  the 

1 1  in.  end  movement  required  to  bring  the  gears  toeeiher, 
before  the  motor  exerts  its  full  power. 

Presuming  the  engine  to  be  started,  the  next  quL-suun  lo 
be  considered  is  that  of  the  disengagement  of  the   starter. 
and  it  is  here  that   Mr.  Rushmore  has  brought .  his  long 
experience  into  service.     At  first  sight,  it  wonld  appear  that 
the  disengagement  is  effected  merely  by  the  end  movemeni 
of   the   armature.     Apart   from    the    fact    that    such    an 
arrangement  is,  in  itself,  not  new,  it  would  obyioosly  be 
impossible    to    rely    on  the    switch    movement    to  canae 
the    disengagement    of    the   gears   after    the    engine    has 
started,  for   the   acceleration  of  the  fly-wheel   is  general! 
so  rapid  that  the  motor  would  probably  be  destroyed  by 
centrifugal  action,  while  the  noise  would  be  altogether  too 
great.     Closer  inspection  reveals  the  fact  that  the  operation 
depends  not  so  much  on  this  simple   mechanical  arrange- 
ment as  in  the  electrical  principles  involved.     The  natural 
tendency  of  the  starter,  like  all  series  motors,  is  to  '*  ra<^  '* 
when  the  load  is  removed.     At  the  instant  of  first  explo^    ;  . 
the  motor,  therefore,  accelerates  as  rapidly  as  the  engine 
the  resulting  increase  in  the  counter  electromotive  force  that 
takes  place  instantly  reduces  the  starting  current  to  a  com- 
paratively small  amount,  so  that  the  field  poles  can  no  longer 
hold  the  armature  against  the  pressure  of  the  spring,  the 
pinion  thus  slipping  tiuietly  out  of  engagement  before  any 
increase  in  the  speed  of  the  fly-wheel  can  be  noted.     The 
motor  then  tx)ntinues  to   run  in   the  disengaged   position 
until  the  switch  button   is    releaseil;  this  operation  being 
performed  by  the  driver  as  soon  as  the  car  is  under  way. 
The  current  consumption  under  this  condition  is  toe  small 
to  enable  the  pole  pieces  to  exert  a  pull  greater  than  the 
strength  of   the  spring,  so  that  the  latter  n  -  the 

pinion  out  of  mesh  when  the  motor  is  running .at  to 

prevent  any  risk  of  it  being  brought  back  into  cx)ntact  with 
the  rapidly-moving  fly-wheel,  the  iwitch  is  so  arranged  that 
on  its  return  movement,  the  connection  to  the  battery  is 
broken  before  the  circuit  across  the  armature  is  again 
restored. 

The  starter  is  essentially  a  series-wouad  motor  arranged 
to  deliver  for  brief  intervals  only  the  maximum  amount  of 
power  with  maximum  etlicienoy,  it  being  consequently  in  no 
way  hampered  by  temperature-  rise  considerations.  It  is  of 
the  ironclad  type,  with  four  poles  and  four  brushes,  Fnr- 
thermore,  as  the  motor  only  runs  when  the  engine  is  being 
started,  the  wear  on  the  commutator  and  brushes  is  reduced 
to  a  minimum,  the  latter  being  constantly  and  automatic- 
ally lubricated. 

Two  sizes  of  the  etarter  are  being  made  :  the  standard 
one  is  the  Model  B,  which  weighs  47  lb.  without  the  switch, 
and  is  able  to  drive  a  GO-u.r.  six-cylinder  engine  at 
80  R.P.M.,  using  les^  than  600  watts,  while  it  will  turn  a 
4-in.  bore  engine  sufficiently  fast  to  start  it  directly  on  the 


1028 


THE    ELECTRICAL    REVIEW.  [Voi.  73.  no.  i.ss^,  decembkb  26, 1913. 


magneto.  The  Model  A  starter,  which  weighs  62  lb.,  is 
intended  for  engines  which,  owing  to  their  size  or  high 
compression,  re(]uire  a  more  powerful  motor.  Owing  to  the 
high  ethciency  of  the  device — the  motor  being  claimed  to 
deliver  to  the  fly-wheel,  in  actual  horse-power,  75  per  cent, 
of  the  energy  received  from  the  battery — and  partly  to  the 
absence  of  gears,  it  is  stated  that  a  battery  from  20  to 
30  per  cent,  smaller  than  is  customary  can  be  used.  For 
the  starting  of  average  touring  car  engines,  a  G-volt  battery 
of  120-180  ampere-hour  capacity  is  recommended,  larger  or 
smaller  sets  being,  of  course,  employed  with  higher  or  lower 
powered  motors. 

We  understand  that  although  the  Rushmore  starter  has 
only  recently  been  introduced  on  the  market  in  this  country, 
a  number  of  British  motor-car  manufacturers  are  already 
experimenting  with  the  device  with  the  view  of  its  adoption, 
and  that  it  will  form  a  standard  fitting  on  the  1914  Lancia 
cars.  Before  arriving  at  this  decision,  a  series  of  exhaustive 
trials  were  carried  out  at  the  Lancia  factory  in  Turin  on  a 
oO-60-H.p.  engine  ;  notwithstanding  the  high  compression 
of  the  same,  the  starter,  in  over  1,000  tests,  never  failed  to 
start  the  engine,  running  it  at  06  r.p.m.,  and  consuming 
only  110  amperes  from  the  5* 8- volt  battery. 


REVIEWS. 


Electric  Lighting.     By  W.  S.  Fkanklin.     1912.    London  : 
Macmillan  &  Co.,  Ltd.     Price  10s.  6d.  net. 

Usually  the  title  of  a  book  informs  one  of  the  subject 
matter  which  is  to  be  found  within  its  pages,  but  in  the 
case  of  the  work  now  before  us  it  does  not  by  any  means 
indicate  the  ground  covered.  Certainly  four  chapters  of  the 
nine,  which  this  book  contains,  relate  to  illumination,  but 
the  remainder  treat  of  operating  costs,  electrical  distribu- 
tions, batteries,  and  telegraphs  and  telephones. 

It  is  very  difficult  to  understand  the  class  of  reader  for 
which  the  book  is  intended,  in  spite  of  the  information  that 
it  is  a  "  Text-Book  for  Technical  Schools  and  Colleges,"  but 
we  believe  that  it  cpuld  be  adopted  with  success  into  the 
curriculum  on  this  side  of  this  Atlantic  ;  a  revision  of 
its  contents  for  English  readers  would  no  doubt  be  of  ser- 
vice, and  it  would  also  be  necessary  to  supplement  it  with 
other  works. 

The  first  chapter  deals  with  costs  and  selling  price  and 
makes  more  interesting  and  concise  reading  than  some  recent 
works  published  in  this  country.  A  few  paragraphs  only 
are  devoted  to  meters  in  this  chapter,  so  little  ground  being 
covered,  that  anyone  depending  on  this  work  for  general 
electrical  knowledge  can  have  but  elementary  ideas  of  the 
most  important  instruments  now  in  use. 

The  various  systems  of  electrical  distribution  are  discussed 
in  a  brief  manner,  which  should  be  of  great  use  to  anyone 
learning  the  subject.  A  somewhat  peculiar  paragraph 
appears  under  the  heading  of  Mechanical  Stresses  in  Aerial 
Wires  and  their  Supports,  reading  : — "  A  coating  of  ice  one- 
eighth  of  an  inch  thick  is  seldom  exceeded,  and  it  is  cheaper 
to  repair  the  line  after  an  excessively  severe  sleet  storm,  than 
it  is  to  make  it  strong  enough  to  sustain  one-eighth  of  an 
inch  of  ice  on  the  wires  "  ;  fortunately,  in  this  country  such 
storms  are  of  infrequent  occurrence,  but  it  is  doubtful 
whether  this  argument  would  be  countenanced,  since  the 
question  of  reliability  is  usually  of  far  greater  importance 
to  us,  and  such  delays  would  speedily  cause  a  com- 
pany to  seek  the  Bankruptcy  Court.  The  calculations 
contained  in  this  chapter  are  indeed  useful,  and  are  quite 
handy  to  have  by  one,  but  again  one's  attention  is  drawn 
to  the  country  of  origin  of  the  work.  Alternating-current 
lines  are  concisely  but  well  treated  of  in  the  next 
chapter. 


Not  until  we  reach  Chapter  IV  do  we  come  upon  the  real 
subject  of  the  title,  and  here  under  the  heading  of  photometry 
and  illumination  the  author  deals  with  the  fundamental 
ideas  upon  which  modern  illumination  is  based.  The  units 
are  very  fully  discussed,  and  the  definition  of  the  lumen, 
usually  the  greatest  stumbling  block,  is  very  clear,  especially 
when  the  diagram  relating  thereto  is  utilised.  The  law  of 
inverse  squares  is  well  explained,  and  one  or  two  problems 
dependent  upon  it  will  be  found  to  be  most  instructive.  We 
cannot  do  other  than  congratulate  the  author  upon  this 
section  of  his  work.  Reflection  and  absorption  are  fully 
discussed  in  connection  with  the  subject  of  lenses.  A  brief 
description  of  the  Bunsen  photometer  leads  one  on  to  the 
distribution  of  light  around  a  lamp  and  calculations  usually 
associated  with  photometry.  By  dealing  with  the  subject 
in  this  way,  the  author  enables  one  the  better  to  understand 
the  matter  following,  which  discusses  complete  photometers 
of  the  modern  type. 

The  next  chapter  is  devoted  to  the  description  and 
consideration  of  the  various  types  of  electric  lamps, 
their  shortcomings  and  adaptabilities.  The  variation 
of  candle-power  of  the  numerous  filament  lamps  is 
diagrammatically  illustrated,  as  well  as  their  useful 
life,  &c.  The  polar  curves  are  of  great  interest,  and 
since  comparative  costs  are  given  very  fully  the  com- 
mercial side  of  the  question  is  not  lost  sight  of.  The 
fact  that  the  costs  given  are  American  is  a  drawback,  since 
the  corresponding  figures  in  England  will  not  be  identical, 
such  items  as  labour  charges  being  totally  different.  The 
modern  refiector  problem  is  carefully  explained,  and  the 
possibilities  of  the  numerous  materials  which  may  be 
utilised  in  this  direction  are  well  set  out. 

In  the  following  chapter  the  considerations  for  interior 
illumination  are  dealt  with,  and  we  can  recommend  the 
matter  contained  therein,  since  there  are  few  books  which 
treat  of  this  portion  of  the  subject  in  such  a  useful  way. 
The  intensities  of  illumination  suggested  for  various  classes 
of  service  are  exhaustive,  and  are  not  on  the  high  side,  as  is 
usually  found  with  such  tables  as  emanate  from  the  States. 
The  table  of  lumens,  however,  is  distinctly  American,  for  the 
lamps  are  obviously  rated  at  a  higher  "  efficiency  "  than  is 
attained  here. 

Street  lighting  is  an  important  subject,  and  a  whole 
chapter  is  allowed  for  it,  but  it  is  very  doubtful  whether 
much  of  this  is  of  value  in  England,  since  "  series"  lighting 
with  glow  lamps  is  nowhere  in  vogue  to  any  large  extent  save 
abroad. 

Chapter  VIII  treats  of  electrolysis  and  batteries,  so 
that  the  author  has  now  left  the  subject  of  his  title,  but 
the  matters  discussed  are  dealt  with  in  a  very  able  manner, 
methodically  leading  on  to  storage  cells  and  the  booster.  It 
has  been  our  experience  that  the  average  electrical  student 
has  very  hazy  ideas  on  these  subjects,  and  we  therefore 
recommend  the  perusal  of  these  pages  to  all  those  whose 
intention  it  is  to  understand  the  applications  of  electricity 
in  a  practical  and  everyday  manner.  Similar  remarks  may 
be  made  regarding  the  miscellaneous  applications  which 
form  the  subject  of  the  next  chapter,  for  generally  the  tele- 
graph and  telephone  are  considered  to  be  outside  the  sphere 
of  the  electrical  engineer,  ;  however,  we  believe  that  every 
student  should  have  at  least  some  acquaintance  with  modern 
methods,  which  enable  many  messages  to  be  transmitted 
over  the  same  wire.  Mr.  Franklin  certainly  writes  so  that 
all  may  understand  ;  even  railway  block  signalling  and 
track  circuiting  are  introduced,  and  in  view  of  the  publicity 
lately  given  to  such  subjects  they  should  prove  of  interest 
to  all  engineers. 

The  appendix  on  dielectric  stresses  should  enable  one  to 
perceive  more  clearly  the  why  and  wherefore  of  many  insu- 
lating devices  which  may  not  be  apparent  at  first  sight. 

The  volume  concludes  with  numerous  problems  which  the 
keen  student  will  endeavour  to  master  in  order  to  satisfy 
himself  that  he  has  fully  understood  the  author's  meaning  ; 
these  problems  are  far  from  being  entirely  theoretical,  in 
fact,  this  work  is  to  be  commended  before  many  of  the  so- 
called  text-books  on  account  of  the  practical  way  in  which 
it  is  generally  written.  It  is  quite  refreshing  to  pick  up  such 
a  book,  and  our  only  regret  is  that  only  the  author  did  not 
cover  more  ground  and  give  the  work  a  more  befitting  title. 
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The  Workinrj  of  Steam  Jjoilers.  ]>y  E.  H.  IIill?:h.  Fifth 
Edition.  Manchester  :  Taylor,  Garnett,  Evans  &  Co., 
Ltd.     l*ricc  Is.  Cd.  net. 

This  is  the  publication  of  the  National  Boiler  Insurance 
Co.,  of  .Manchester,  being  a  series  of  notes  and  instructions 
on  steam  boilers,  their  appurtenances,  fittings  and  working 
for  the  use  of  owners,  engineers  and  firemen.  These  notes 
are  good  and  valuable,  both  from  an  immediate  money  fx>int 
of  view  and  from  considerations  of  safety.  Thus,  one  note 
says  that  coal  prices  do  not  by  any  means  alwajs  agree 
with  calorific  values.  A  small  coal  may  have  a  high  calo- 
rific value,  and  yet  be  useless  i  if  it  cannot  be  burned 
sutticieutly  fast  to  raise  the  amount  of  steam  wanted.  This 
fact  may  be  used  with  advantage  by  the  man  who  has 
sufficient  grate  surface  to  enable  him  to  surmount  the  diffi- 
culty of  slow  combustion,  or  who  has  a  tall  roomy  chimney, 
or  a  fan  or  other  aid.  Again,  a  high  calorific  value  may  not 
be  a  true  criterion  of  value,  for  some  coals  are  productive 
of  diflficult  clinker,  and  so  on. 

The  advice  to  close  the  pores  of  flue  brickwork  by  some 
paint  is  pleasing  to  us,  because  when  put  forward  by  the 
reviewer  many  years  ago  such  advice  was  described  in  Lan- 
cashire by  language  not  fit  for  publication.  All  the  same  the 
advice  was  good,  and  it  is  still  worth  printers'  ink,  for  not  every- 
one follows  it  who  should  do,  and  might  do  with  advantage. 
Cautions  are  given  as  to  the  treatment  of  water  and  the  use 
of  chemicals.  Notably  alumino-ferric  is  apt  to  produce 
corrosion,  and  so  is  ammonia.  Boiler  compounds,  too,  are 
often  dangerous.  There  are  numerous  illustrations  of  exploded 
boilers,  sufficiently  horrible,  one  would  think,  to  frighten 
any  steam  user  from  playing  the  fool  with  his  boilers  by 
neglecting  the  insurance  company's  warnings  in  the  way  so 
many  do. 

When  an  internally-fired  boiler  is  short  of  water,  it  is 
difficult  to  judge  what  is  best  to  be  done.    In  any  case,  fiing 
the  fire-doors  wide.     Do  not  draw  the  fires.     If  the  crowns 
are  not  yet  very  hot,  it  may,  perhaps,  be  still  pc  ssible  to 
throw  wet  coal  or  ashes  upon  the  fires,  but  this  is  risky  to 
the  man  who  does  it,  and  shows  unselfish  courage.     It  is 
safer  to  keep  away  from  the  boiler  front  and  to  turn  on  the 
feed.     It  is  advised  to  close  the  dampers.     May  it  not  be 
even  better  to  open  them  wide,  if  the  furnace  doors  are  also 
wide  open  ?     But  with   mechanical   stokers  there  can  be 
usually  no  wide  opening  of  doors,  tor  there  are  no  such 
large  fire-doors.     It  may  be  possible  to  turn  on  a  heavy  feed 
of  fuel  and  close  the  clampers.     This  might  produce  great 
volumes  of  smoke,  besides  cooling  the  fires  by  the  latency  of 
heat  consequent  on  heavy  gas  production.     It  has  been  said 
that    a    fireman    requires    muscle    and     no     brains,    but 
we  venture  to  say  that  a  fireman   with   an    elementary 
knowledge   of    chemistry    and    thermophysics    would,    by 
pondering  over  these  subjects,  acquire  so  much  power  of 
judgment  when  in  a  tight  corner,  that  he  would  be  able  to 
strike  a  tolerably  correct  course  of  action.     Uneducated  men 
are  made  afraid  of  the  sciences  because  they  are  not  pre- 
sented to  them  properly.     Yet  what  is  more  simple  than 
elementary  chemistry  ?     A  simple  statement  of  the  atomic 
theory,  for  example  ;  an  explanation  of  the  phenomenon  of 
heat  by  means  of   the  thermometer  and  the  gradual  reduc- 
tion of  ice  to  steam  with  heat  supplied  continuously,  and 
the   thermometer   at  one  time  stwadily   rising,  at  another 
period  standing  still,  while  the  solid  water  is  passing  into  the 
liquid  form  and  later  into  vapour. 

Let  the  man  grasp  the  joint  idea  of  the  concurrent  change  of 
state  and  stationary  mercury,  and  then  teach  him  that  these 
same  changes  and  heat  variations  pertain  to  other  bodies — 
metals,  coal,  &c. — and  his  po^vers  of  observation  will  have  been 
raised  and  refined  fifty-fold.  And  who  will  contend  that  such 
an  elementary  knowledge  will  not  help  a  man  to  fire  smoke- 
lessly,  when  he  understands  the  serious  chilling  of  a  fire 
that  latency  of  heat,  due  to  the  distillation  of  green  fuel, 
brings  about  ?  We  think  a  little  of  this  teaching  might  go 
into  the  next  edition  of  this  book.  And  is  the  author 
certain  that  when  he  sends  it  forth  it  always  finds  its  way 
into  the  boiler  house,  where  it  should  be  ? 


CORRESPONDENCE. 
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C'oricernlo(f  a  Keiiew. 

I  have  boaght  a  small  book,  entitled  "  .S  if  and 

the  Control  of  E)iectric  f.  •^'  '  "  -^'  "j.us,  uy  A.  0. 
Collis,  which  has  Ijeen  f  i  ;  yoar  ^^domna. 

It  seems  incredible  that  any  reviewer  coald  reoommend  it. 
There  are  44  diagrams,  in  72  pages,  many  being  pnctkalljr 
full-page  or.-^s,  and  some  of  them  are  bopeleflslj  inaocante 
and  misleading,  although  obviouHly  intended  to  be  Bclf- 
explanatory. 

The  book  is  only  a  small  one,  price  one  shilling,  but 
frequently  one's  decision  to  buy  more  expensive  books  is 
clinched  by  the  perusal  of  a  review  ;  I  take  it  that  reviews 
are  published  to  this  end.  This  being  ao,  it  is  sorely  not 
too  much  for  book  buyers  to  expect  reviews  to  be  reason- 
ably accurate. 

In  the  present  case,  if  the  reviewer  read  the  book 
without  reference  to  the  figures,  he  certainly  could  not 
understand  it,  and  if  he  did  refer  to  the  figures,  and  had  a 
copy  of  the  book  similar  to  mine,  it  is  equally  certain  that 
he  did  not  follow  it.  In  fact,  the  view  most  flattering  to 
the  reviewer  is  that  he  did  not  read  the  book  at  all,  bat 
took  its  utility  and  accuracy  for  granted. 

It  is  to  be  hoped  that  the  diagrams  are  not  simply  taken 
from  the  author's  larger  book  referred  to  in  the  preface  ;  if 
they  are,  I  pity  tiie  purchasers  of  the  latter. 

B.  Kankin. 
Ilford,  December  ISth,  1913. 


Reviewers  as  a  class  are  fairly  well  aajuainted  with 
objections  from  authors  whose  works  they  have  been  com- 
pelled to  criticise,  but  an  objection  from  a  person  who  has 
bought  a  book  on  the  strength  of  a  review  is  somewhat  of  a 
novelty. 

The  objections  in  this  case  appear  to  be  (1)  that  the 
book  consists  of  onhj  72  pages  and  44  diagrams,  many 
being  practically  full-page  ones  ;  and  (2)  that  some  of  the 
diagrams  are  hopelessly  inaccurate  and  misleading. 

The  reviewer's  answer  to  (1)  is  : — What  do  some  people 
expect  for  a  shilling  ?  and  to  (2)  that  while  the  reviewer 
makes  no  claim  of  being  infallible,  or  even  of  being  a  pro- 
fessional proof  reader,  he  certainly  does  claim  that  whatever 
errors  do  exist  in  the  book  are  few  in  number  and  easily 
detected  by  a  mere  tyro.  Presumably  the  book  is  not 
intended  for  use  in  a  kindergarten  school.  Further,  it  was 
pointed  out  that  the  meaning'^  of  various  symbols  were  not 
explained. 

The  gratuitous  insult  contained  in  the  last  paragraph  but 
one  of  the  above  letter  is  not  considered  by  the  reviewer  to 
be  worth  criticism. 

By  the  way,  is  Mr.  Rankin  sure  that  he  threw  his  shilling 
away  (in  his  own  opinion)  solely  on  the  strength  of  the 
review  in  the  Electrical  Review,  and  was  not  influenced 
by  a  very  favourable  review  of  the  book  -  -by  another  re- 
viewer, of  course — in  a i contemporary  ? 

The  Reviewer, 


Swiss  Exports  to  Spain.— According  to  a  return  lately 
issued,  electric  machinery  to  the  extent  of  £56,388  was  last  year 
imported  into  Spain  from  Switzerland. 


Heating  Elements. 

We  note  in  your  current  issue  a  description  and 
illustration  of  a  ueating  element  which  Messrs,  Bastian 
Electric  Heating"  Syndicate,  Ltd.,  are  introdac"ng  as  a 
novelty,  under  \he  title  of  "  Roiiolite."  This  typt>  of 
heating  element  may  be  new  to  the  firm  referred  to,  but  we 
may  be  permitted  to"  point  out,  as  a  matter  of  fact  and  in  the 
interests  of  the  electrical  heating  industry,  that  this  parti- 
cular device  is  a  somewhat  old  pattern. 

AVe  have  been  using  these  elements  for  some  years,  and 
they  are  referred  to  in  the  Electrical  Review  of  October 
6th,  1911,  pa^e  543,  also  in  the  Journal  of  the  Iron  and 
Steel  Institute  for  June,  1908,  and  other  technical  papers. 

Standard  Electrical  Heating  Co. 

Newcastle-on-Tyne, 

December  Idth,  1918. 
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Froflt-Shariog  and  Co-Partiiership. 

I  see  you  have  done  me  the  honour  to  comment  upon  some 
remarks  of  mine  at  the  recent  meetings  of  the  Labour  Co- 
partnerehip  Association  at  Leeds. 

I  agree  it  is  highly  desirable  to  have  working  definitions. 
What  are  profit-sharing  and  labour  co-partnership  ? 

Profit-sharing  is  the  giving  by  the  employer  to  his 
employes,  in  addition  to  the  standard  wages  of  the  trade,  of 
a  proportion  of  any  profit  he  makes  beyond  bare  interest  on 
capital.  Under  labour  co-partnership,  which  is  a  natural 
outgrowth  of  profit-sharing,  the  profits  given  to  workers 
are  usually  given  in  scrip  representing  shares  (in  the  busi- 
ness employing  him)  entitled  to  future  dividends  in  cash. 

An  essential  feature,  either  in  simple  profit-sharing  or  in 
labour  co-partnership,  is  that  the  profit  given  to  (not  bought 
by)  a  worker  is  given  to  him  as  a  worker,  not  as  a  share- 
holder. Under  the  Furness  scheme  the  worker  got  facilities 
for  buying  shares  bit  by  bit  out  of  his  wages.  Under  a 
labour  co-partnership  scheme  the  worker  gets  given  shares, 
not  facilities  for  buying  them.  The  difference  need  not  be 
laboured. 

"  Co-partnery  "  is  an  ugly  synonym  for  "  co-partnership." 


Batley,  December  18 fh,  1913. 


Theo.  C.  Taylor. 


Co-operative. Control  of  Electric  Supply  Undertaliings. 

There  is  no  doubt  that  the  number  of  men  who  firmly 
believe  in  the  superiority  of  this  method  is  rapidly  increasing, 
not  only  in  this  country,  but  abroad  as  well. 

It  appears  to  me  to  be  the  only  common-sense  method. 
It  adequately  protects  the  public  and  the  consumer,  and 
gives  the  advantage  of  the  freedom  of  private  company 
management.  I  am  quite  as  much  opposed  to  uncontrolled 
company  management  of  public  utilities  as  to  municipal  or 
State  management. 

Mr.  Chattock's  article  on  this  subject'contains  a  dangerous 
heresy  in  the  following  words  : — 

The  arrangrement  certainly  eliminates  some  of  the  disadvantages 
both  of  company-controlled  and  municipal  undertakings,  but  it 
retains  the  chief  and  serious  disadvantage  of  exploiting  the  supply 
of  electrical  energy,  with  the  sole  ultimate  object  of  earning  pro- 
fits, whether  small  or  large,  for  the  benefit  of  the  shareholders. 

This  is  laudable  enough  in  a  concern  that  is  being  run  in  the 
interests  of  a  few  individuals,  but,  where  the  well-being  of  the 
whole  community  depends  so  vitally  upon  a  cheap  supply,  and  upon 
husbanding  the  resources  of  the  fuel  supply,  the  result  should 
never,  under  any  conditions,  be  subject  to  such  a  powerful 
restriction. 

Surely  Mr.  Chattock  is  not  becoming  an  avowed  Socialist, 
for  think  what  his  sentiments  mean  ! 

If  he  really  means  what  he  says,  he  believes  in  the  public 
control  and  management  of  all  commodities  and  services 
essential  and  semi-essential  to  the  community.  Electricity 
supply  is  a  semi-essential  service — exceedingly  useful  but 
not  indispensable  as  compared  with  food  supplies — and  if 
the  electric  service  is  to  be  municipal  or  State  managed  in 
order  to  avoid  its  being  exploited  on  behalf  of  shareholders, 
we  must  agree  to  the  principle  of  municipal  and  State  farms, 
flour  mills,  bakeries,  milk  farms,  dairies,  dispensaries, 
doctors,  and  so  on,  ad  nauseam  ;  in  fact,  we  are  to  accept 
in  toto  the  entire  Communist  programme. 

I  really  cannot  imagine  that  Mr.  Chattock  means  this, 
but  it  absolutely  follows  upon  his  statement. 

There  are  most  serious  evils  inseparable  from  the 
Nationalisation  and  Municipalisation  of  anything.  I  will 
put  them  as  briefly  as  possible  ;  I  must  put  them,  because 
they  cut  at  the  very  roots  of  our  national  commercial  pros- 
perity : — 

(a)  Extinction  of  individual  initiative,  naturally  followed  by  a 
(&)  Decline  in  improvements  and  progress,  resulting  in 
(c)  Other  countries  which  do  not  suffer  from  State   and  muni- 
cipal interference  in  business  getting  ahead  of  us. 

(<Z)  Decline  in  personal  and  financial  responsibility  of  directors, 
resulting  in  inevitable  loss  of  eflBciency.  (What  personal  responsi- 
bility, for  instance,  has  our  Postmaster-General  ? — Merely  a  political 
responsibility  to  the  particular  political  party  in  power  for  the 
time  being,  who  will  generally  sell  their  very  souls  for  votes.) 

(e)  The  object  is  the  altruistic  carrying-on  of  business  in  the  sole 
interests  of  the  community,  a  perfectly  hopeless  endeavour  at  per- 
fection, because  it  is  ingrained  in  the  vast  majority  of  men  to  work 
for  reward  in  some  ahape  or  form, 


It  is  unnatural  to  95  per  cent,  of  human  beings  to  work  at  the 
same  eflBciency  regardless  of  the  remuneration  of  their  services. 

This  is  one  of  the  idealistic  rocks  upon  which  unpractical 
Socialism  comes  to  grief. 

I  believe  these  to  be  the  principal  objections  ;  there  are 
innumerable  minor  ones. 
Then  Mr.  Chattock  goes  on  : — 

The  only  alternative  that  I  can  see,  therefore,  is  nationalisation  of 
the  supply,  i.e.,  control  of  the  whole  of  the  supply  by  a  Govern- 
ment department,  in  a  similar  way  to  the  control  of  the  Post 
Office  and  of  the  telephone  service.  I  am  aware  that  the  latter 
is  not  at  the  moment  a  very  happy  example,  but  it  is  only  a 
question  of  proper  organisation  to  put  this  service  on  a  satis- 
factory basis.  There  is  just  as  much,  if  not  more,  justification 
for  this,  as  there  is  in  the  proposal  for  the  State  to  take  over  the 
railways. 

The  premises  are  faulty  :  there  is  no  justification  for 
the  nationalisation  of  railways.  The  only  point  in  its 
favour  is  the  importance  of  railways  in  time  of  war  :  then  I 
agree  that  for  the  time  being  the  State  must  control  them, 
and  it  should  always  be  in  a  position  to  demand  and  have 
carried  out  at  all  times  arrangements  providing  for  that 
contingency. 

Further,  the  present  inefficiency  of  the  telephone  service 
is  not  a  question  of  proper  organisation  ;  the  necessary 
organisation  cannot  come  from  national  management  ; 
proper  organisation  is  hopeless  until  the  business  is  managed 
by  people  who  are  placed  in  such  a  position  that  the  greater 
the  facilities  they  give  the  public  in  the  way  of  lower  cost  of 
the  service  and  excellence  of  service,  the  more  money  they 
are  to  be  allowed  to  put  into  their  own  pockets  as 
remuneration. 

I  believe  strongly  in  altruism  in  business,  but  it  is  not 
coming  of  its  own  accord  so  long  as  human  nature  is  what 
it  is  ;  but  it  can  be  induced  by  a  prospect  of  reward  simply 
because  honesty,  if  I  may  be  excused  the  truism,  is  the  best 
"policy." 

To  my  mind,  in  connection  with  true  co-operative  control 
of  electric  supply  undertakings,  methods  could  quite  easily 
be  devised  by  which  the  public  interests  would  be  fully 
safeguarded  and  the  business  not  unduly  hampered. 

A.  Hagli  Seabrook, 

General  Manager. 
St.  Marylebone  Electric  Supply, 
December  20th,  1913. 


ELECTRIC    UNDERTAKINGS    AND    WATER- 
POWER    IN    CATALONIA. 


It  is  generally  accepted  that  the  industrial  position  of 
Catalonia  and  district  is  destined  to  undergo  very  rapid 
development  in  the  near  future,  and  that  this  development 
will  largely  depend  on  the  rational  and  econoroic  use  of 
electric  power.  The  province  of  Barcelona,  especially,  which 
is  the  centre  of  the  important  Spanish  textile  industry,  is 
destined  to  gain  enormously  by  the  use  of  the  vast  potential 
resources  for  the  development  of  electric  energy  and  the 
consequent  cheapening  of  power. 

In  this  connection  a  recent  Austrian  Consular  report  states 
that  this  impetus  to  the  industrial  life  of  Catalonia  is  primarily 
due  to  the  enterprise  of  Dr.  Pearson,  who  has  also  operated 
in  a  similar  way  in  Brazil  and  Mexico  by  the.  establishment 
of  the  Rio  de  Janeiro  Tramway  Light  and  Power  Co.  and 
the  Mexican  Light  and  Power  Company.  The  exploitation 
of  Spanish  resources  by  Dr.  Pearson  began  with  the  formation 
in  Toronto,  on  September  12th,  1911,  of  the  Barcelona  Tractioio, 
Light  and  Power  Co..  Ltd..  with  a  capital  of  25,000,000 
dollars  chiefly  subscribed  by  English.  Belgian.  French  and 
Spanish  interests.  One  of  the  first  steps  taken  by  the 
company  in  Barcelona  was  the  purchase  of  the  electrical 
works  of  the  Sociedad  Barcelonesa  di  Electncidad.  as  well 
as  the  taking  over  of  the  electric  railway  Barcelona-Sarria. 
A  new  issue  of  shares  following  these  acquisitions,  brought 
up  the  capital  to  £7.000,000.  and  the  origmal  title  of  the 
company  was  changed  into  the  Riegos  y  Fuerza  del  Lbro 
S  A  (Ebro  Irrigation  and  Power  Co.  Ltd.).  The  said  company, 
which  is  known  in  Spain  as  La  Canadiense,  has  more  and 
more  extended  its  ooerations  as  time  has  passed.  In  the  trst 
place  Dr.  Pearson  has  succeeded  in  overcoming  the  keen 
competition  of  the  Sociedad  Electrica  Energia  de  Catavafia. 
This  company  worked  chieflv  w-th  French  capital,  and  had 
a  number  of  valuable  falls  in  the  Pyrenees.  Dr.  Pearson 
acquired  49  per  cent  of  the  shares  with  the  option  of  acquiring 
the  remainder  in  succeeding  years.    Further,  an  arrangement 
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was  made  for  the  establishment  of  spheres  of  inflaence  for 
the  two  cnmpnniPR,  which  wmiW  onsure  a  lark  of  competition. 
In  a<lf]itinn  tho  Tanadian  company  has  houpht  un  the  Soriedad 
Anonima  Rl  Tibidaho,  and  has  socured  a  considerable  influence 
in  the  electric  tramways  of  Barcelona  and  tho  district. 
Leaving  out  of  account  certain  mibnrban  lines,  there  are  two 
tramwav  companies;  the  company  F/os  Tranvias  de  Rarcelona 
(formerly  Knplish.  n^w  P'-lcian)"  and  the  Compania  C^neral 
de  TVanvias  (oripinnlly  German,  founded  by  the  A.E  G.). 
Dr.  Pearson  has  now  comr^  to  an  arrangem'^nt  with  thesfi 
companies  wbereby  a  dividend  inc-easin?  from  11  to  1.5 
per  cent,  wi'll  be  pnnranteed  to  the  '■•harAholders  Thiq 
puarante^  will  have  effect  from  1013  to  1045,  the  period  which 
the  f'hief  con'-essions  have  to  run.  It  remains  to  bo  seen 
whether  Dr.  Pearson  will  succer-d  in  dcveloninc  his  under, 
takings  on  a  profitable  basis.  On  this  point  ther/>  is  mi'ch 
doubf  in  business  circles,  as  there  ic  dio+mct  evidence  that 
he  will  have  to  contend   with   financial  ''ifficulties 

Of  the  most  important  works  of  the  Riegos  y  Fuerza  del 
Ebro  (which  has  concessions  for  the  appropriation  of  water 
power  ip  the  Noguera-Pallaresa,  Segre,  and  Ebro)  the  follow- 
ing are  in  contemplation  : — 

The  installation  of  an  electric  station  in  Aytona,  near  Seros. 
on  the  nver  Segre,  with  four  generators  which  will 
make  possible  a  development  of  56,000  h.p.  This  installation 
is  expected  to  be  ready  at  the  end  of  the  year. 

The  main  station  of  "Los  Terradets,"  with  two  sub-stations 
on  the  Noguer.i-Pallaresa  river,  will  provide  83,000  h.p.,  and 
should  be  finished  by  the  end  of  1914. 

In  Pobla  de  Segur  a  power  plant  of  4,000  h.p.,  which  has 
been  put  into  operation. 

The  works  for  the  regulation  of  the  Segre  river  which  are 
rapidly  progressing. 

Prom  both  the  electrical  works  at  Seros  and  Los  Terradets. 
which  are  about  140  kilometres  from  Barcelona,  two  trans- 
missions will  be  carried  on  hicrh  iron  towers,  and  the  electric 
current,  at  a  tension  of  110,000  volts  will  be  delivered  at 
the  stations  near  Barcelona.  The  total  length  of  these  lines 
is  369  kilometres,  and  in  addition  340  kilometres  of  line  at 
a  tension  of  55.000  volts,  and  137  kilometres  at  a  tension  of 
5,000  volts,  will  be  erected. 

A.  large  waterworks  on  the  Ebro  is  also  projected,  which 
will  enable  a  plant  of  1.50,000  h.p.  to  be  erected  at  Fayon. 

The  supply  of  the  Compania  Barcelonese  de  Electricidad 
will  be  increased  from  44,000  to  60,000  h.p.,  which  will  be 
sufficient  to  supply  the  Barcelona  demand. 

Since  .January  l.st,  1912,  "  La  Canadiense  "  has  also  supplied 
current  for  lighting  and  power  purjwses  in  the  manufacturing 
towns  of  Tan-agona,  Reno.  Tarrasa,  etc.  The  company  estimate 
the  productive  capacity  of  the  first  of  the  projected  hydraulic 
plants  at  100.000  h.p.,  of  which  85.000  h.p.  are  already  con- 
tracted for.  A  further  contract  for  delivery  of  75,000  h.p.  has 
also  been  made  with  the  Sociedad  Iberica  del  Azoe,  to  come 
into  operation  when  the  reserve  hydraulic  plant  of  the  Ebro 
concession  is  finished. 

The  works  for  the  extension  of  the  Barcelona-Sarria  rail- 
wav  to  Sabedell  and  Tarrasa  are  being  pressed  forward,  and 
it  is  hoped  that  traffic  on  these  extensions  will  be  possible 
next  year.  The  newe.st  enterpri.st^  of  the  Canadiense  is  the 
taking  over  of  the  three  electrical  works  in  Valencia,  viz.  • 
the  Hidro-electrica  del  Tuna,  the  Electrica  Valenciana,  and 
the  Sociedad  Valenciana  de  Electricidad.  To  illustrate  the 
extent  of  the  operations  of  Dr.  Pearson,  it  may  be  stated 
that  the  works  already  canied  out  or  in  prospect  comprise  a 
total  hydro-electric  power  of  170,000  h.p. 


PHYSICAL    SOCIETY    EXHIBITION. 


The  Cambridge  Scientific  Instrument  Co.,  Ltd. 

One  of  the  features  of  this  company's  exhibit  was  the  electro- 
static oscillograph,  devised  and  perfected  by  Profs.  H.  IIo  and 
S.  Koto,  of  Japan.  For  high-voltage  work  such  an  instrument 
embodies  important  advantages  over  the  electromagnetic  oscillo- 
graph, perhaps  the  chief  advan^^age  being  that  the  large  series 
resistances  necessary  for  use  with  the  electromagnetic  type  are  not 
required  with  the  electrostatic  instrument,  their  place  being  taken 
by  comparatively  small  and  inexpensive  condensers. 

The  vibrator,  which  we  illustrate  in  fig  1,  ha.s  approximitcly 
the  same  dimensions  as  the  vibrator  of  the  Dnddell  oscillogr  iph. 
The  instrument  was  described  in  our  i^sue  of    Noffeml)3r  1  Jth. 

Some  indication  of  the  performance  of  this  instrument  may  b« 
gained  from  the  following  figures.  With  a  natural  period  of 
l/3,300th  second,  a  wave  of  2  cm.  amplitude  was  produced  at  a 
distance  of  70  cm.  by  a  voltage  of  2,000  volts  effective,  the  total 
EM.F.  of  the  charging  battery  being  ,S00  volts.  By  using  a  high- 
pressure  battery,  or  an  influence  machine,  extremely  small  and 
rapidly- varying  currents  may  be  sitisfactorily  recorded. 

Fig.  2  phows  the  standard  coil,  designed  by  Mr.  W.  Duddell. 
F.R.S.  The  special  feature  of  these  coils  is  that  porcelain  insula- 
tion is  used  both  externally  and  internally  in  place  of  the  more  usual 
ebonite  insulation.  The  whole  coil  is  enclosed  in  a  metal  case 
filled  with  selected  petroleum  oil  and  hermetically  sealed  ;  in  this 
way  the  coil  is  made  independent  of  any  variation  in  the  relative 
humidity  of  the  atmosphere.  The  coils  are  wound  non- 
induotively   with    selected  silk-covered  manganin  wire  on   brass 


former*,  ind  are  lnMiUt«d  hj  mmoM  of  petwfaifa  ■!«•««.  Tk« 
wirA  ifl  wonnd  in  »  ringlt  Uyer.  ao  that  a  raaximora  enoU^r 
nnrfaoe  ia  obtained  and  any  hmt  geatn!ttA  bf  tk*  enmmt  thiu^ll 
thA  coil  ia  rapidly  diwipatcd.  Tb«  aeearMj  of  th«  ooQ  ia  vftkin 
0()(>r>  puT  c<>nt.  at  a  t'-mpArataro  of  70*  C^  th»  ^nft  batoff  Ik* 
international    ohm.        The   temperatora    fOfflldiat    ia  0*003  per 


Fig.  1, — Vibr.vtor 

OF  Electrostatic 

Oscillograph. 


Fig.  2.— Dlddell  isXA-SDARo, 

C«JIL. 


degree  C.  With  ordinary  ase  the  thermo-electric  effecta  batiiMU 
the  copper  connections  and  the  manfr&nin  of  the  ooil  ara 
negligible. 

The  Coblentz  linear  thermopile,  the  result  of  recent  reaearohea  b^ 
Mr.  W.  W.  Coblontz,  of  Waahingtoo,  r.S.A ,  is  shown  diagram- 


^^^e.^ 


Fig.  ;$, — Arrangement  of  Cocpi.ks  in  Coblbnt/  Thermopiul 

matically  in  fig.  3  ;  it  is  said  to  be  far  more  sensitive  than  other 
thermopiles.  The  instrument  consists  of  a  series  of  20  silver- bismuth 
thermo-couples,  with  the  junctions  hammered  flat  and  arranged  in 
the  receiver  no  that  all  the  "  ot"  junctions  lie  in  a  straight  line. 
They  are  coated  on  the  exposed  side  with  a  mixture  of  lamp-black  and 


--      J 


Fi(>.  4.— Paschen  Qalvanometeb. 

chemically-prepared  precipitated  platinnm-black,  this  mixture  giving 
greatly  improve*!  results  as  regards  absorptive  power,  fensitivitjr 
and  thermal  conductivity  in  comparison  with  those  produced  by  a 
ooatin^i:  of  plain  lamp-black.    The  black  receiving'  area  is  aboat 
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12  mm.  X  ra  to  1"4  mm.  The  respective  diameterB  and  lengths  of 
the  bismuth  and  silver  wires  are  arranpred  to  give  a  maximum 
sensitivity,  the  cold  junctions  occurring  alternately  on  either  side 
of  the  hot  junctions  and  being  protected  from  external  heat  rays. 
The  couples  are  firmly  mountpd  in  an  ivory  frame.  Fig.  4  shows 
the  Paschen  galvanometer,  which  was  primarily  designed  for 
radiometry  measurements,  and  forms  with  the  Coblentz  thermo- 
pile an  exceptionally  sensitive  and  useful  combination  for  radio- 
metry measurements  of  every  description. 

Other  instruments  exhibited  were  the  Lucas  contact  breaker, 
designed  to  open  in  succession  electrical  circuits  used  in 
physiological  investigations  at  definite  short  intervals  of  time,  and 
the  Lucas  rotating  drum,  on  which  records  maybe  obtained  in 
physiological  investigations. 

Elliott  Brothers. 

Among  other  instruments  shown  by  this  firm  were  the  latest 
pattern  of  their  well-known  Century  standard  testing  set,  a  d.c. 
moving-coil  instrument,  which  can  be  used  either  as  an  ammeter 
or  a  voltmeter.  The  standard  pattern  has  an  overall  range  of  from 
•001  to  750  volts  and  '0002  to  600  amperes.  Examples  were  also 
shown  of  their  latest  pattern  of  dynamometer  movement  indicating 
instruments,  for  single,  two  and  three-phase  balanced  or  unhalsnced 
working.  The  movement  in  these  instruments  has  been  entirely 
re-designed,  with  the  result  that  a  much  longer  and  clearer  scale 
is  obtained,  and  the  instruments  are  now  absolutely  dead-beat. 
Examples  of  chart-recording  ammeters  and  voltmeters  were  shown, 
indicating  switchboard  instruments  of  various  types  and  patterns, 
thei  Century  mains  testing  set,  thej  Wimperis  recording  and  indi- 
cating acceleroraeters,  and  a  variety  of  Wheatstone  bridges  and 
galvanometers,  &c. 

EVEBSHED  &  ViGNOLES,   LXD. 

Various  recording  instruments  were  shown  fitted  with  the 
Murday  patent  pen,  which  gives  rectangular  co-ordinates  on  the 
chart  instead  of  curved  lines  ;  the  records  can,  therefore,  be  inte- 
grated in  the  ordinary  way.  When  disk  charts  are  used  the  travel 
of  the  pen  is  radial,  giving  true  polar  curves.  The  "  Megger  " 
testing  sets  were  exhibited  in  operation,  the  "Bridge  Megger" 
being  used  to  localise  faults  on  an  artificial  line.  Various  portable 
instruments  and  the  "  Ducter  "  potential  ohmmeter  were  included 
in  the  exhibit. 

Graham  &  Latham. 

This  firm  showed  a  variety  of  apparatus  for  wireless  telegraphy, 
including  variable  air  condensers,  receiving  sets,  detectors,  induct- 
ances, &c. 

Philip  Harris  &  Co.  (1913),  Ltd. 

Galvanometers,  resistance  boxes,  bridges,  kc,  for  use  in  schools 
were  the  electrical  features  of  this  exhibit. 

Ludgate  Wireless  Co. 

A  working  exhibit  of  Mr.  L.  Millers  wireless  transmitter  for 
amateur  installations  of  small  power  was  shown,  as  well  as  mercury 
breaks,  induction  coils,  transformers,  kc. 

Nalder  Bros.  &  Thompson. 

The  latest  type  of  the  "  Ohmer,"  with  vibrating  reeds  to  indicate 
the  speed  and  voltage,  was  shown  together  with  a  number  of 
portable  standard  instruments  of  the  dynamometer  type,  for  both 
A.c.  and  D.c.  Fixed  instruments  of  this  type  were  also  exhibited, 
and  a  large  circuit-breaker  embodying  an  improved  form  of 
mechanism  in  the  form  of  a  collapsible  parallelogram  with  a  light 
tripping  action  was  a  prominent  feature  of  the  stand.  Great 
advantages  are  claimed  for  this  form  of  gear  as  compared  with  the 
"  dead-centre  "  principle  generally  employed. 

(.To  be  continued.') 


THE    BRITISH    STANDARD 
SPECIFICATION    FOR     CONSUMERS'    ELEC- 
TRIC   SUPPLY    METERS. 


At  a  meeting  of  the  Yorkshire  Local  Section  of  the  Insti- 
tution OF  Electrical  Engineers,  on  Wednesday,  December 
10th,  at  Leeds,  Mr.  S.  H.  Holdon  read  his  paper  on  the  above-named 
subject  (for  abstract  of  paper  see  Electrical  Review,  November 
21st.  page  810). 

Mr.  T.  Roles  said  that  where  strength  and  shielding  from 
external  fields  were  the  main  considerations,  it  was  undoubtedly 
an  advantage  to  have  meter  cases  of  cast-iron  or  pressed  steel,  but 
on  the  adjustment  of  A  c.  meters,  it  was  often  convenient  to  have 
cases  of  non-magnetic  metal,  as  the  meters  could  be  calibrated 
without  having  to  replace  the  cover  after  each  adjustment.  The 
proposed  alterations  to  Clause  Ti  were  urgently  necessary.  It 
would  greatly  facilitate  the  connecting  up  of  meters  if  a  uniform 
system  of  marking  the  terminals  were  adopted.  Terminal  lugs 
should  [certainly  be  provided  for  meters  over  the  size  of,  say, 
50  amperes.  The  use  of  terminal  lugs  often  got  over 
the  difiiculty  experienced  in  coupling  up  a  small  circuit  of, 
say,  3/20  along  with  a  cable  of  very  much  larger  capacity. 
The  suggestions  for  modifications  in  Clause  10  were  excellent. 
However  carefully  the  drilling  of  the  meter  cases  was  done, 
particles  of  iron  clung  to  the  magnets,  and  their  removal  pre- 
sented such  difiBculties  that  it  often  necessitated  readjustment. 
Much  better  would  it  be  for  the  manufacturers  to  drill  the  holes 
before  the  meter  was  assembled.  He  was  in  agreement  with  the 
proposed  alteration  of  Clause  11.  He  had  found  so  many 
inaccurate  records  due  to  ineflBcient  cyclometer  dials,  that  at 
present  he  was  not  ordering  meters  with  such  dials.  He  preferred 
the  term  "  kilo  watt- hour  "  to  th^t  of   unit.    He  would  like  Mr. 


Holden's  opinion  on   the  proposed   use  of  the  word  "  Kelvin "  in 

place  of  unit.     He  shared  the  author's  opinion  as  to  the  permissible 

losses  in  the  main  circuits,  and  regarded  it  as   a  debatable   point 

whether  or  not  a  reduction  in  the  pressure  coil   losses  in  meters 

should  be    obtained    at    the    expense  of   the  meter   torque.     He 

regretted  that  the  question  of  the  int-ulating  material  bad  not  been 

taken  up.     In   his  opinion,  no  ebonite  whatever   should  be  used. 

The  main  insulation  should  consist  solely  of  mica  and  steatite,  and 

the  use  of  presspahn  should   be   restricted  to  positions   in  which 

little  or  no  moisture   was  met  with.     In  cases  where  moulded 

insulators  were  used  for  the  terminal  blocks  these  should  be  of  a 

standard  pattern,  and  composed  of  material  of  approved  insulating 

qualitifs  capable  of   withstanding  high  pressures.    The  speed  of 

150  R.P.M.  waw  excessive  ;   it  would  facilitate  the  work  of   testing 

and  reduce  friction  if  it  were  stipulated  that  the  speed  thould  not 

exceed  80  e.p.m.,  and  that  any  speed  adopted  should  be  a  multiple 

of  20.    The  gearing  between   the  rotors  and  the   dials  of   meters 

of  the  Fame  make  and  size  should  be  uniform  ;  the  use  of  different 

ratios  led  to  confusion  when  meters  were  being  tested. 

Mr.  Neville  said  with  regard  to  Clause  6,  that  it  would  be  of 
very  great  advantage  if  all  the  makers  would  give  the  same 
arrangement  of  terminal  blocks  and  boxes.  His  experience  was 
that  the  only  makers  who  made  any  provision  with  regard  to  the 
labels  were  the  foreign  firms,  who,  presumably,  were  not  covered 
by  the  British  standard  specification  ;  but  to  put  two  holes  into 
the  meter  case  would  be  a  very  bad  practice,  because  not  everybody 
fixed  the  label  on.  and  if  there  was  no  label  fixed  on  there  was  a 
serious  temptation  to  tamper  with  the  meter.  The  best  arrange- 
ment was  to  put  the  label  on  the  lid  of  the  terminal  box.  That 
avoided  particles  getting  on  to  the  magnets. 

Mr.  R.  N.  Campion  said  he  hoped  that  makers  would  come  more 
into  line,  and  that  the  Engineering  Standards  Committee  would 
complete  its  investigations.  He  was  not  troubled  very  much  with 
meter  errors,  because  he  had  found  it  the  best  practice  to  stick  to 
a  meter  which  he  found  to  be  reliable,  until  some  fault  was  found 
with  it.  He  thought  cyclometer  dials  were  more  useful  than  the 
ordinary  dials.  He  had  always  been  surprised  at  the  liberal  design 
of  the  manufacturers  with  regard  to  the  overload  of  meters. 

Mr.  Longman  said  there  should  be  a  general  specification  to 
cover  all  the  meters,  and  a  sub-division  distinctly  into  A.c. 
and  D  c,  because  when  they  got  on  to  polyphase  they  were 
on  quite  different  conditions  altogether.  As  to  the  cases, 
he  thought  that  glass  should  be  retained  as  a  material.  With 
the  soft  metal  case,  the  Chinaman  used  to  drill  a  hole  and  put  a 
hair  in,  which  was  so  fine  that  it  could  not  be  seen,  and  then  the 
trick  was  done,  and  in  future  the  manufacturers  had  to  supply 
glass  cases.  In  connection  with  terminal  blocks,  he  thought  that 
the  first  thing  that  should  be  standardised  was  the  direction  of 
rotation  of  the  armature  and  the  path  of  the  current  through 
the  meter,  so  that  thfy  should  in  all  cases  be  in  the  same  orcer. 
There  were  at  present  such  differences  in  the  arrangement 
of  the  terminals  that  often  enough  a  short  circuit  was  got 
from  the  start  when  fixing.  He  did  not  think  that  more  than 
500  volts  should  be  allowed  upon  any  meter.  If  the  pressure  was 
above  500  there  should  be  an  extra  resistance  box.  He  did  not 
think  any  meter  would  stand  a  pressure  test  of  2,000  volts  for 
15  min.,  which  was  suggested  by  a  gentleman  in  the  discussion  at 
Birmingham.  He  thought  1,000  for  1  min.  was  enough.  The 
accuracy  of  any  meter  should  not  be  affected  more  than  1  per  cent, 
by  a  conductor  carrying  2,000  amps,  at  a  distance  of  1  ft.  away  in 
any  possible  position.  He  preferred  to  use  cast-iron  or  pressed- 
steel  cases  for  all  meters,  unless  glass  was  used.  They  should  not 
go  beyond  100  R.P.M.,  and  there,  again,  there  should  be  a  distinction 
between  A.c.  and  d.c.  meters.  Forty  or  fifty  r.p.m.  was  high 
enough  for  single-phase  meters. 

Mr.  Bland,  as  one  concerned  in  the  manufacturing  interest,  said 
that  the  B.S.S.  was  useless  for  modern  practice.  Many  of  the 
figures  were  quite  wild  compared  with  what  at  the  present  time 
the  engineer  would  demand  from  the  manufacturers.  The  latter 
were  most  anxious  to  have  the  co-operation  of  the  engineers  in  the 
movement  for  the  revision  of  the  specification.  Under  present 
circumstances,  the  manufacturer  who  incurred  large  expenditure 
in  the  effort  ito  improve,  stood  just  on  the  same  level  as  he  who 
made  no  effort  at  all.  There  was  room  for  both  cyclometer  and 
clock  dials.  As  to  the  temperature  coefficient,  to  put  it  on  the 
front  of  the  case  was  a  most  foolish  thing,  tending  to  open  the  eyts 
of  the  consumer  to  a  very  grave  source  of  error. 

The  Chairman  (Mr.  Woodhouse)  said  he  had  been  curious  to  find 
the  basis  upon  which  Mr.  Holden  had  settled  the  sizes  of  the  holes 
in  his  terminals,  and  had  turned  to  the  Institution  ratings  for  that 
purpose,  and  been  rather  surprised  to  find  that  Mr.  Holden's 
figures  in  that  respect  did  not  agree  with  the  ratings. 

Mr.  Holden,  in  his  reply,  said  he  thought  Mr.  Roles  did  not 
quite  fully  appreciate  the  dangers  of  non-magnetic  cases  for 
meters.  An  aluminium  case  could  be  squeezed  with  one  hand  to 
touch  the  armature.  The  case  should  always  be  very  strong,  for 
the  "  ingenious  Chinaman  "  was  not  by  any  means  confined  to 
China.  The  faking  of  meters  was  carried  to  the  point  of  a  fine 
art  in  South  America,  where  people  went  so  far  as  to  advertise  in 
the  papers  devices  for  making  meters  read  slow.  He  quite  agreed 
with  the  importance  of  a  uniform  system  of  position  and  marking 
of  the  terminals,  and  thought  that,  frr  polyphase  meters  in  par- 
ticular, this  was  important.  With  regard  to  the  suggested  use  of 
the  word  Kelvin,  instead  of  kilowatt-hour,  the  difficulty  about 
adopting  that  was  that  he  wished  to  make  the  British  standard 
specification  one  of  world-wide  application.  Kilowatt  was  known 
everywhere.  With  regard  to  what  was  lost  in  the  pressure  circuit, 
his  suggestions  were  based  upon  what  he  believed  to  be  approxi- 
mately the  best  standard  practice  at  present.  Some  provision 
should  be  made  in  the  specification  limiting:  very  carefully  the 
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ranpfe  of  the  influlatinsr  materialH  which  ahonid  be  nned.  The  limita- 
tion to  80  or  100  rflvoIutioDH  would  be  a  very  pood  thinp,  and  the 
manufacturers  would  soon  fall  into  line  with  thiw.  A  BUfrffefttion 
that  had  been  made  for  the  abolition  of  the  chantre-wheel  in 
ampere-hour  meters  was  rather  a  counBel  of  perfection,  thoutjh 
manufacturers  would  be  very  (?lad  to  get  rid  of  it.  He  had  not 
wished  to  Kupfjest  that  the  manufacturers  should  always  put  holes 
in  the  cases  for  the  customer's  label,  but  only  that  there  f-hould  be 
a  standard  size  of  label  and  a  standard  position  for  it.  Mr. 
Long-man's  sugrpestion  as  to  subdividinp  the  specification  for 
diflFerent  classes  of  meters  was  a  very  good  one.  He  would  carry  it 
even  further,  and  have  other  sections  for  D.c.  watt- hour  meters 
and  for  switchboard  meters.  As  to  moulded  plass  covers,  his 
firm  had  supplied  them,  but  did  not  find  that  there  was  a  very 
great  call  for  them.  The  standard  direction  of  rotation  and 
standard  direction  of  current  and  arrangement  of  terminals  on 
polyphase  meters  which  had  been  sugf^ested  were  most  important. 
He  considered  it  most  necessary  that  a  limit  on  temperature 
coefficients  should  be  imposed  by  the  B.S.R.  As  to  the  defect 
suggested  by  Mr.  Woodhouse,  he  did  not  doubt  that  Mr.  Woodhouse 
was  right. 

The  discussion  then  closed. 


The  Natiosal  Tkixphose  A.-- 

On  Thursday,  Deoemh^r  lAth.  Mr  JiutLoe  Banrant  had  before  him 

~"  It^phone  Co.  taken  oat 


oort  in  deahnK  with 


LEGAL; 


Edwakds  v.  Beixham  Gas  Co. 

(^Concluded  from  page  997.) 

Evidence  having  been  given  by  a  number  of  people  residing  in 
the  neighbourhood  of  the  gasworks  as  to  their  experiencing  no 
inconvenience  from  the  working  of  the  engines.  Me.  W.  H. 
Hellyee,  the  electrical  engineer  in  charge,  spoke  to  the  tests 
made  with  the  engines,  and  their  working.  He  took  up  his  duties, 
he  said,  in  September,  1911,  and  the  generating  station  was  com- 
pleted shortly  after  that  date.  Engine  No.  1  was  fixed  when  he 
went  there.  No.  2  was  there,  but  its  erection  was  not  finished. 
No.  1  was  first  run  in  September,  1911,  but  the  actual  trials  com- 
menced on  December  13th,  1911,  and  continued  until  January  2nd, 
1912.  During  that  time  the  engine  was  run  continuously  for 
60  hours.  It  was  found  that  the  positive  battery  was  not  satis- 
factory at  the  trial,  it  had  been  damaged  by  sea  water.  It  was 
taken  out  and  a  new  set  of  plates  put  in.  No.  1  engine  was  then 
worked  for  six  hours  a  day  on  two  days  a  week  for  the  purpose  of 
supplying  current  to  the  picture  palace.  A  second  trial  was  started 
on  February  18th,  and  lasted  until  the  16th  continuously.  The 
negative  battery  was  then  charged,  and  from  that  day  the 
engine  was  worked  reerularly  on  two  days  a  week.  On 
February  27th  they  had  a  further  trial  with  that  engine, 
which  lasted  until  March  1st,  and  they  then  charged 
the  new  positive  battery.  The  trial  of  the  No.  2  engine 
began  on  January  16th,  1912,  and  after  the  end  of  February  both 
engines  were  worked  alternatively  for  the  supply  to  the  picture 
palace  and  one  or  two  other  places.  The  exhaust  pit  was  left 
unfilled  in  until  January  15th,  1912,  and,  in  the  meantime,  was 
covered  with  sheet  iron.  After  that  there  was  practically  no  noise 
from  it.  At  the  early  stages  they  had  some  trouble  and  conse- 
quently some  noise,  but  he  might  safely  say  that  they  were  all  over 
by  March.  He  had  experimented  in  the  engine  house  by  standing 
coins  on  edge,  while  the  engines  were  running  and  the  vibration 
was  not  sufficient  to  cause  them  to  fall.  On  a  glass  of  water  there 
was  just  a  slight  motion  discernible. 

Me.  W.  a.  Schultz,  the  chairman  of  the  defendant  company, 
who  said  he  was  the  director  of  10  gas  companies,  pecretary  of  one 
electrical  company,  and  director  of  four  others,  gave  evidence  as  to 
the  poor  nature  of  the  property  in  the  vicinity  of  the  defendants' 
works.  He  said  he  had  made  tests,  but  had  been  unable  to  detect 
vibration  on  the  plaintiff's  property  even  while  both  engines  were 
running.  When  the  electric  light  plant  was  installed  they 
employed  Messrs.  Bridges,  and,  in  his  opinion,  they  could  not  have 
eneaeed  better  engineers. 

Evidence  having  been  given  by  architects  as  to  the  nature  of  the 
propertv  and  the  soil  in  the  neighbourhood  of  the  gas  work?, 
Mr.  William  Henry  Patchell  spoke  to  the  tests  he  had 
made  on  the  plaintiff's  property  and  the  defendants'  works. 
He  had  practised  as  a  consulting  engineer  since  1906,  and 
in  November  last  he  visited  the  defendants'  works,  and  be  erot 
right  to  the  motor  house  before  noticing  any  signs  of  vibration. 
As  a  result  of  the  tests  he  had  made  for  vibration  on  the  plaintifif's 
property,  he  found  it  was  absolutely  undetectable  until  tests  were 
made  by  a  magnet  with  mercury. 

This  concluded  the  evidence. 

Mk.  Palmer  summed  up  the  case  for  the  defence,  and  submitted 
on  the  authorities  that  plaintiff's  remedy,  if  any,  was  in  damages, 
and  not  by  way  of  injunction. 

Without  calling  upon  plaintifif's  counsel  to  reply,  his  Loedphip 
granted  the  injunction  as  a^ked,  holding  that  there  was  evidence 
of  an  acHonablo  nuisance.  He,  however,  stayed  the  operation  of 
the  injunction  for  three  months,  to  enable  the  defendants  to  make 
the  alterations  in  their  plant  necessary  for  romplyine  wi*h  the 
order,  with  liberty  to  apply  if  three  months  should  be  found  to  be 
tx>o  short. 

The  defendants  were  ordered  to  pay  the  costs  of  the  action. 


a  HUr  

by  ti  - 

a  balance  in  hiN  hards. 

Mu.  PKkCY  Whkklkb,  who  repreMoted  the  Ii/{aidator,  Mid  that 
the  matter  wan  before  the  Conrt  laat  Jaly.  when  it  was  held  that 
the  HurpIoB  ameta  were  diatribotable  amorofrvt  the  d«femd  atoek 
holders.  Thny  had  been  ao  diatriboted  with  the  czeeptian 
of  aU>ut  £.*;-,  hfji)  which  itill  remained  In  the  handa  of  the 
li<|uidator,  who  waa  anxiona  to  part  with  the  fond  to 
the  deferred  stockholdera,  but  felt  it  waa  not  qaite  lafe  to 
do  Ro  without  the  direction  of  the  Coort,  on  acooont  of  poadblo 
claims  that  might  be  made  atrainrt  him.  A  repreaentatire  of  tba 
deferred  stockholders  ha/i  been  appointed,  and  waa  now  repre- 
sented by  Mr.  Younger,  K.C.  The  claims  that  the  liquidator  fUt 
mi[;h'-  be  made  againnt  the  aaaeta  were  in  reapeet  of-  - 

(n)  Deposits  that  had  been  made  by  rabaoribera  for'a  telephonic 
service  and  had  not  been  returned  ; 

(fj)  Deposits  that  ha<l  been  made  for  the  oae  of  tnmk  linea  to 
avoid  payments  at  the  terminal  stations  ; 

(f)  Dividend  warrants  not  presented  for  payment ;  and 

00  Che'ines  that  have  been  drawn  by  the  company  in  faroor  of 
creditors  and  had  not  been  presented  for  payment. 

There  were  also  certain  outstanding  claims  that  were  now  barred 
by  the  Statute  of  Limitations.  An  order  having  been  mad*  in  the 
winding  up  requiring  all  creditors  to  come  in  and  prove  their  dt\AM 
before  August  25th  la»t,  the  necessary  advertisements  were  dnly  in- 
serted,  but  some  creditors  had  come  in  since,  and  the  liquidator  havini; 
funds  in  his  hands  had  paid  them.  Of  ccnrse, after  thedi-tribation 
of  this  £65,000  the  liquidator  would  have  no  fund  remaining. 

His  Lordship  referred  the  matter  to  Chamberi*  for  inqairr,  and 
directed  advertisements  of  the  proposed  distribution  to  be  iaaoed. 


BlEMINGHAM    PRIVATE   TELEPHONE  (NEW  STisTEM)  CO.    p. 

Hekbekt  Teery  i-  Sons. 

On  December  16th  and  17th,  Mi.  Justice  Bray  and  ilr.  Justice 
Lush,  sitting  as  a  Divisional  Court  of  King's  Bench,  heard  an 
appeal  from  a  judgment  given  in  the  County  Court  of  Redditch  in 
an  action  in  which  plaintiffs,  a  Birmingham  firm,  sued  defendants, 
spring  manufacturers,  of  Redditch,  for  balance  of  accounts  allef^ 
to  be  due  under  an  agreement  for  rent  of  their  private  installation 
of  telephone  instruments,  kc,  and  for  damages  in  respect  of  alleged 
breach  of  an  agreement,  under  which  the  plaintiffs  claimed  the 
right  to  install  20  instruments.  They  complained  that  Meears. 
Terry  &  Sons  had  only  allowed  them  to  provide  17.  The  defen- 
dants entered  a  counterclaim,  contending  that  they  were  induced 
to  sign  the  agreement  by  misrepresentation  on  the  part  of  one  of 
the  plaintiff  company's  travellers — a  Mr.  Ernest  Harlow — and  they 
asked  for  a  recission  of  the  agreement.  The  special  jury  who  in 
the  County  Court  heard  the  case  returned  a  verdict  which  favoured 
the  defendants,  but  his  Honour  Judge  Ingham  irranted  an  applica- 
tion by  counsel  for  the  plaintiffs  asking  for  a  new  trial.  From  thia 
Messrs.  Terry  &  Sons  now  appealed. 

Mr.  Hollis  Walker,  K.C,  and  Mr.  Gandy  were  for  the  appel- 
lants—the defendants;  and  Mr.  Maddocks  appeared  for  the 
respondents. 

Mr.  Hollis  Walker  said  that  the  action,  which  was  a  curious 
one,  ended  in  a  verdict  for  the  defendants,  and  Mefsrs.  Terry  and 
Sons'  complaint  was  that  his  Honour  not  only  refused  to  enter 
judgment  accordingly,  but  there  and  then  granted  an  application 
by  counsel  for  the  plaintiff  company  for  a  new  trial.  The 
plaintiffs,  who  install  telephones  and  things  of  that  kind. 
sued  the  defendants,  who  had  entered  into  a  contract  for  the 
installation  at  their  works  of  a  telephone  system.  There 
were  to  be  17  or  20  telephones  of  an  intercommunicating 
character  as  distinct  from  a  service  with  the  outside  \  orld. 
Messrs.  Terry  &;  Sons,  Ltd ,  paid  the  contract  price  of  about  £25. 
and  subsequently  a  final  bill  was  delivered  containing  an  entry  of 
something  like  £65  in  respect  of  "  extras."  Then  it  was  that  the 
defendants  discovered  the  reason  for  this  apparently  extraordinary 
state  of  things,  and  they  not  only  refused  to  pay  the  extra  charges, 
but  asked  that  the  contract  between  the  ^rties  should  be  set  aside 
on  the  ground  of  alleged  fraud.  The  contract  wj>s  dated  Jsmuary 
24th,  1912,  and  by  its  terms  the  plaintiffs'  company  undertook  to 
erect  and  maintain,  and  the  defendants  agreeil  to  hire,  a  telephone 
installation  of  20  instrument's  with  all  accessories.  With  each 
instrument  the  plaintiffs  agreed  to  provide  150  it.. of  "single  wire  " 
f.-ee,  and  the  di^ferdants  were  to  pay  for  any  additional  wire 
required.  But  what  happened,  apparently,  was  that  the  plaintiffs 
supplied  cables  of  22  strands,  so  that  instead  of  the  wire  reaching 
150  ft.  from  the  instrument,  it  only  ran  to  the  extent  of  about  7  ft. 
In  this  connection  the  defendants'  case  was  that  when  they 
entered  into  the  contract,  Mr.  Harlow  (the  traveller")  made 
a  statement  to  the  effect  that  practically  no  additional 
wire  would  be  required,  and  he  w.is  alleered  to  have  said  this 
after  visitinsr  the  works  and  a.«oertaining  what  was  contemplated 
in  the  way  of  a  telephone  system  there.  On  this  point,  which  was 
an  important  one  in  the  case,  there  were  really  only  two  witnesses 
— Mr  Harlow,  who  declared  that  he  made  no  such  statement,  and 
Mr.  Terry  (one  of  the  principals  in  the  defendant  firm),  who 
asserted  that  the  statement  was  made,  and  mentioned  the  cir- 
cumstance to  show  that  if  it  was  made  it  was  false.  On  that  the 
case  went  to  the  jury,  and  Judge  Ingham  summed  up  perfectly 
fairly,  telling  the  jury  that  it  was  a  rase  of  oath  against  cath.  and 
properly  warning  them  that  they  must  be  satisfied  before  return- 
ing a  verdict  in  favour  of  the  defendants,  that  the  onus  of  proof 
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which  was  upon  the  defendants  had  been  discharjred.  The  jury 
found  for  the  defendants,  and  then  the  learned  Judge,  without 
more  ado,  and,  as  he  (counsel)  submitted,  without  any  proper 
Srrounds  for  so  doing,  granted  an  application  by  the  plaintififs  for  a 
new  trial. 

Mr.  M.\ddocks  submitted  that  the  Court  had  no  jurisdiction  to 
vary  the  decision  of  the  County  Court  Judge  in  granting  a  new 
trial.  Therei  were,  he  said,  some  differences  of  opinion  amongst 
members  of  the  jury  on  certain  points,  and  his  Honour,  after  hear- 
ing arguments,  had  granted  a  new  trial.  He  (Mr.  Maddocks)  con- 
tended that  the  County  Court  Judge  applied  a  right  principle  in 
acting  as  he  did,  and  quoted  authorities  in  support  of  his  point. 

Mr.  Walker  argued  that  unless  the  verdict  of  the  j  iry  was 
perverse,  there  was  no  material  on  which  his  Honour  could  act  as 
he  did.  He  submitted  that  the  County  Court  Judge  did  not  apply 
a  right  rule  of  law  in  granting  the  application  for  a  new  trial. 

Their  Lordshii'.*;  dismissed  the  appeal,  Mr.  Justice  Bray  observ- 
ing that  if  they  could  see  that  the  County  Court  Judge  had  acted 
upon  a  wrong  principle  of  law,  they  could  set  his  decision  aside 
because  he  had  gone  wrong  in  the  law.  But  if  he  had  applied  a 
right  principle,  the  Court  could  not  question  it,  as  his  Honour  had 
decided  a  question  of  fact.  In  his  (Mr.  Justice  Bray's)  opinion,  the 
learned  judge  did  apply  a  right  rule  of  law,  and  therefore  the 
appeal  could  not  succeed. 

Mr.  Justice  Lush  said  he  had  reluctantly  come  to  the  same 
conclusion,  and  he  only  did  so  because  he  did  not  think  it  was  open 
to  the  Court,  having  regard  to  the  authorities,  to  come  to  a 
diiTerent  conclusion. 

Leave  to  appeal  was  granted. 


BUSINESS   NOTES. 


Consular  Notes. — Japan. — An  Austrian  report  from 
Japan  states  that  with  the  increasing  installation  of  gas  plants  in 
both  the  larger  and  smaller  towns  in  the  country  there  is  a  - 
profitable  business  to  be  done  in  gas-power  engines  for  the  pro- 
duction of  motive  force.  In  smaller  motors,  that  is,  up  to  25  H  p., 
the  Japanese  machinery  industry  is  able  to  supply  the  demand, 
and  in  consequence  of  the  high  rates  of  import  duty  to  shut  out 
foreign  competition.  In  medium  sizes,  that  is  from  25  to  50  H.P., 
there  is  a  keener  competition  between  the  home  industry  and 
foreign  productions.  In  the  larger  motors,  that  is,  more  than 
50  H.P.,  foreign  trade  is  predominant.  In  the  year  1912,  the 
Japanese  imports  of  gas  motors  amounted  to  1,400,000  yen  (about 
£140,000),  and  came  chiefly  from  Germany,  Sweden,  United  States 
and  France.  The  imports  from  Great  Britain  were  greater  than  in 
1911,  and  the  imports  from  Germany  suffered  a  diminution. 

Montenegro. — The  Austrian  Consul  at  Antivari  reports  that 
one  of  the  projects  which  it  is  intended  to  carry  out  as  soon 
as  conditions  become  settled,  is  the  installation  of  electric  light 
in  the  town  by  the  Italian  harbour  and  railway  company,  the 
"  Compagnia  di  Antivari." 

Egypt. — A  German  Consular  report  states  that  there  is  a  con- 
siderable demand  in  Egypt  for  small  motors  (petrol  motors,  Diesel 
engines  and  gas  engines),  small  electric  motors  for  works,  such  as 
printing  works,  pumping,  &c.,  dynamos  for  lighting  purposes,  and 
large  motors  for  cotton  spinning  works  and  large  pumping  plants. 
The  imports  of  these  machines  in  1911  amounted  to  £E.414,082,  and 
in  1912  to  £E.418,494.  Great  Britain  is  the  leading  supplier  of 
electric,  gas  and  petrol  motors,  but  there  is  keen  competition  from 
Switzerland.  German  competition  in  these  lines  is  of  compara- 
tively recent  date.  In  other  machinery  the  United  States  is  the 
chief  supplying  country.  The  imports  from  the  United  States  in 
1912  amounted  to  £E.41.893.  as  against  £E  74,998  in  1911. 
Whether  this  decrease  is  due  to  the  fact  that  buyers  have  learned 
by  experience  that  the  cheapness  of  American  productions  is  off-eet 
by  cost  of  repairs  and  spare  parts  made  necessary  by  defective 
working,  and  are  therefore  more  disposed  to  purchase  European 
machinery,  or  whether  the  decrease  is  only  temporary,  it  is,  as  yet, 
rather  difficult  to  say.  In  any  case,  American  firms  are  taking 
active  stepa  to  recover  the  lost  ground  by  enabling  repairs  to 
he.  made  as  cheaply  as  possible  in  the  country  itself,  and  by 
endeavouring  to  educate  the  native  to  an  expert  working  of  the 
machinery  in  order  to  avoid  unnecessary  breakages. 

Spain.— The  British  Consul  at  Seville  reports  that  the  Sociedad 
Catalana  de  Alumbrado  por  Gas,  which  has  now  changed  its  name 
to  La  Catalana  de  Gas  y  Electricidad,  after  much  opposition 
obtained  permission  from  the  Ayuntamiento  to  lay  the  electric 
cables  in  connection  with  their  proposals  to  become  suppliers  of 
electricity  as  well  as  gas.  The  contract  for  the  supplying  and 
laying  of  the  necessary  cables  was  given  to  a  British  company,  and 
work  has  been  steadily  progressing.  The  power  station  is  making 
progress,  but  some  little  time  must  elapse  before  the  company  can 
supply  electricity.  As  the  German  company  has  at  present  a  prac- 
tical monopoly  of  the  electric  lighting,  the  prospect  of  competi- 
tion and  a  possible  fall  of  prices  is  an  agreeable  one  for  Seville 
householders. 

The  Vice-Consul  at  Cadiz  reports  that  the  Puntales  station  con- 
nected by  telpgraph  with  the  local  offices  of  the  Eastern  Telegraph 
Co.  and  the  French  Submarine  Cable  Co.,  through  the  Spanish 
Government  telegraph  service,  is  becoming  increasingly  active, 
particularly  as  a  large  number  of  vessels,  both  men-of-war  and 


merchant  ships,  have  during  the  last  year  been  installed  at  Cadiz 
with  Marconi  apparatus. 

The  Vice-Consul  at  La  Linea  reports  that  the  Compania  Penin- 
sula de  Telefonos  have  opened  an  office  in  La  Linea,  and  it  is  now 
possible  to  telephone  direct  to  Madrid  and  many  important  places 
in  Spain. 

Costa  Rica. — The  British  Consul  in  a  recent  report  refera 
to  the  installation  of  a  hydro-electric  power  plant  capable  of 
developing  up  to  10,000  h.p.,  by  Messrs  Felipe  J.  Alvaredo  &  Co., 
on  the  Virilla  River  at  San  Antonio  de  Belen,  a  village  6  miles 
west  of  San  Jose.  Its  purpose  is  the  supply  of  electricity  for 
power,  lighting,  &c.,  in  the  cities  and  districts  in  the  interior  of 
the  country. 

Italy.— In  reporting  on  the  industries  of  Turin  and  district,  the 
British  Consul  points  out  that  the  Province  of  Novara,  which  lies 
north-east  of  the  Province  of  Turin,  possesses  some  remarkably 
powerful  electric  installations.  The  Conti  Electric  Power  Co.  has, 
besidesnits  installations  in  Lombardy,  generating  stations  at  Cerano, 
Trecate,  Foppiano,  Goglio  and  Novara,  utilising  powerful  water- 
falls and  provided  with  machinery  of  the  most  modern  type.  The 
total  power  thereby  obtained  amounts  to  some  50,000  h.p.,  which 
is  conveyed  to  the  transforming  station  at  Novara  for  conversion 
and  distribution  in  the  province  and  other  districts  in  Lombardy, 
mains  diverging  in  all  directions.  The  Conti  Electric  Co.  is 
building  another  large  generating  station  at  Verampio,  which  is 
expected  to  be  ready  about  the  beginning  of  1915,  making  use  of 
the  Devero  waters  by  a  fall  of  565  metres,  the  power  obtained 
being  a  further  20,000  h.p.  When  the  Verampio  installation  is  in 
full  work,  the  annual  production  of  electric  power  at  the  com- 
pany's works  will  be  some  200,000,000  KW.-hours. 

Mexico. — The  American  Consul  at  Acapulco  reports  that  an 
electric  light  and  power  plant  has  been  completed  in  Acapulco  by 
E.  Colima&  Companhia,  who  purchased  the  equipment  in  Mexico 
City,  except  the  poles,  which  came  from  San  Francisco.  Its  initial 
capacity  is  2,000  lights  of  16  C.P.  The  municipality  has  con- 
tracted for  lights  for  the  streets.  The  company  announces  that 
the  wiring  and  installation  of  lights  will  be  installed  free,  but  it 
appears  that  the  high  cost  of  the  service  will  preclude  a  very 
general  patronage.  The  cash-in-advance  rates  per  month  for 
lamps  run  from  8s.  4d.  for  a  16  c.P.  to  33s.  4d.  for  100  c.p.,  and 
£5  Is.  3d.  for  400  C.P.,  with  discounts  of  5  per  cent.  for[5  to  10  lamps, 
7  per  cent,  for  10  to  20  lamps,  and  10  per  cent,  for  20  to  50  lamps. 
However,  the  company  will  probably  realise  that  a  meter  system 
will  prove  more  popular.  The  new  plant  will  provide  a  market, 
restricted  at  first,  for  many  electrical  devices.  Correspondence 
should  be  in  Spanish  to  the  company  named. 

Canada. — The  American  Consul  at  Moncton  (New  Brunswick) 
reports  that  the  Moncton  Tramways,  Electricity  and  Gas  Co.,  Ltd., 
assumed  control  in  March  of  the  gas  and  electric  light  plants, 
previously  operated  by  the  city  of  Moncton,  which  were  leased  for 
40  years  at  an  annual  rental  of  about  £2,000.  New  mains  were 
laid  throughout  the  city  and  from  the  gas  wells,  12  miles  away. 
Natural  gas  was  first  used  on  March  12th  ;  it  is  now  used  in  about 
1,200  households  and  by  12  industries  in  developing  power  in  both 
gas  and  steam  boilers,  with  satisfactory  results.  The  company  uses 
gas  in  generating  power  for  the  electric  light  plant  and  for  the 
street  railway.  The  tramways  department  operates  3  miles  of 
street  railway  in  the  city  and  2  miles  of  the  Moncton  and  Buc- 
touche  Railway,  which  has  been  electrified  to  Humphreys  Mills,  a 
suburb.  Other  extensions  are  contemplated,  but  are  not  yet 
definitely  determined.  Gas  mains  were  laid  from  the  wells  to 
Hillsboro,  New  Brunswick,  where  nearly  500,000  ft.  per  day  are 
consumed  by  175  domestic  consumers  and  two  manufacturing 
plants.  It  is  proposed  to  lay  mains  from  the  wells  to  Dorchester 
and  Sackville,  New  Brunswick,  and  Amherst,  Nova  Scotia,  in  the 
near  future.  This  company  imported  from  the  United  States 
during  the  year  three  additional  street  cars,  several  carloads  of 
gas-burning  heaters,  stoves  and  ranges,  and  meters,  tools 
and  fittings.  It  purchases  the  gas  produced  by  the  Maritime 
Oilfields,  Ltd. 

Catalogues   and   Lists. — Messrs.  R.  H.  Patterson 

AND  Co.,  Ltd.,  Forth  Street  Works,  Newcastle-on-Tyne. — Catalogue 
of  new  and  second-hand  machinery  on  sale  or  hire. 

The  Hughes  Label  Co.,  Ltd.,  34,  Great  Titchfield  Street, 
London,  W. — Several  lists  giving  illustrations  of  labels  such  as 
they  supply  in  ivory,  celluloid,  brass,  aluminium,  kc,  for  electrical 
apparatus,  switches,  machinery,  &c. 

Messrs.  Krupka  &  Jacoby,  Ltd.,  26  to  36,  Chapter  Street, 
Westminster,  London,  S.W. — Leaflets  giving  illustrations  and  prices 
of  flat-type  tumbler  switches  and  bayonet  lampholders. 

Messrs.  Lead,  Ltd.,  1  and  2,  Old  Pye  Street,  Westminster,  S,W. 
— Leaflet  tabulating  the  cost  of  depositing  lead  in  varying  thick- 
nesses up  to  xStt  iii-i  taking  current  at  Id,  per  unit  and  lead  at 
£22  per  ton. 

Messrs.  James  Keith  &  Blackman  Co.,  Ltd.,  27,  Farringdon 
Avenue,  London,  E.C. — 20-page  pamphlet  containing  a  number  of 
illustrations  showing  Keith  dust  removal  plant  for  use  in  wood- 
working and  other  factories. 

The  Sirius  Autogenous  Works  Co.,  86-87,  High  Street, 
Stratford,  London,  E.— 24-page  illustrated  catalogue  fully 
describing,  with  the  aid  of  detailed  line  drawings,  their  standard 
and  portable  acetylene  generators  for  oxy-acetylene  welding  and 
cutting. 

Messrs.  Alfred  Herbert,  Ltd.,  Coventry. — December  review 
and  stock  list  of  various  machine  tools. 

A.E.G.,  Berlin. — Leaflets  illustrating  their  steam  turbo-pumps 
dynamos  for  coupling  to  Diesel  engines,  and  the  "  Nitra "  lamp 
conBuming  J  a  watt  per  candle. 
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Holiday  Announcements. — Messrs.  Ferranti,  Ltd., 

announce  the  closing  of  their  works  and  officeB  from  Chribtmaa 
eve,  to  Monday  mornin?  next,  Dejember  2'Jth,  and  on  January  iBt, 
for  the  Christmas  and  New  Year  holidays. 

Mil.  Geobge  Ellison,  Victoria  Works,  Warstone  Lane,  Birminsr- 
ham,  announces  that  his  works  and  oflBcea  are  closed  until  Monday 
morning  next. 

The  Edison  &  Swan  United  Electric  Light  Co  ,  Ltd.,  will 
open  their  premises  as  usual  at  College  Hill  and  Queen  Street,  E.C., 
on  Saturday,  the  27th  inst.,  for  the  convenience  of  their  customers. 

Installation  Contracts. — Amongst  the  orders  recently 
booked  by  Mr.  H.  Moss,  Bradford,  are  the  following  : — Complete 
installation  for  country  house,  for  Mr.  W.  Briggs  ;  extensions  to 
electric  heating  arrangements  at  Bagden  Hall,  for  Mr.  T.  Norton  ; 
extensions  to  installation  in  mills,  for  Messrs.  J.  Brownhill  k,  Co., 
Ltd.  ;  power  and  lighting  switchboard,  balancers  and  motors,  for 
Messrs.  E.  Reed  k  Co.,  Ltd.,  and  power,  heating,  lighting  and 
telephone  installationp,  for  Messrs.  Tee  Bros.  &  Co.  i 

Calendars  a  ad  Diaries,  &c. — The  Hart  Accumu- 
lator Co.,  Ltd.,  of  Marshgate  Lane,  Stratford,  London,  have 
again  sent  us  one  of  their  serviceable  desk  blotting  pads. 

From  the  DeOts^ch-Austkalische  Dampfhcbiffs-Gesell- 
SCHAi'T,  of  Hamburg,  we  have  received  a  wall  calendar  for  1914. 
The  pictorial  feature  is  a  representation,  in  colour,  of  the 
Avstralia,  and  beneath  it  is  fixed  a  block  of  daily  tear-off  slips 
with  bold  figuring. 

Messhs.  Fereanti,  Ltd.,  of  Central  House,  Kingsway,  London, 
W.C,  have  sent  us  a  useful  advertising  novelty  in  the  form  of  a 
desk  paper  weight,  embodying  on  the  front  a  calculator  for  deter- 
mining the  equivalent  value  of  shillings  and  pence  in  decimals 
of  a  pound,  or  vice,  versa,  and  on  the  back  a  mirror,  for  obvious 
purposes. 

Messrs.  Alfred  Graham  &  Co.,  St.  Andrew's  Works,  Crofton 
Park,  London,  S.E.,  have  sent  us  one  of  their  very  handy  desk 
blotting  pads  with  a  diary,  interleaved  with  blotting,  on  the  left- 
hand  side.     Calendars  for  1914  and  1915  are  given. 

From  Messrs.  Chas.  Clifford  &  Son,  Ltd.,  Fazeley  Street 
Mills,  Birmingham,  we  have  received  a  phosphor  bronze  paper 
knife,  which  will  continuously  call  our  attention  to  their 
specialities  in  phosphor  bronze,  manganese  bronze  and  gun  metal 
for  some  time  to  come,  and  incidentally  will  assist  us  in  opening 
our  letters.  A  postcard  from  any  reader  intertsted  in  these 
metals  will  bring  one  of  these  knives  along  immediately. 

Tramcars  for  Russia.— H  M.  Commercial  Attache  for 

Russia  (Mr.  H.  Cooke)  reports  that  the  Council  of  Ministers  has 
approved  of  the  proposals  of  the  Minister  of  the  Interior  to 
authorise  the  Municipalities  of  St.  Petersburg  and  Samara  to  pur- 
chase electric  tramcars  from  abroad,  if  necessary.  The  orders, 
however,  must  be  given  to  Russian  works  if  their  prices  do  not 
differ  considerably  from  the  prices  tendered  by  foreign  works. — 
Board  of  Trade  Journal. 

Annual    Dinner.  —  The    stafiF   of   Messrs.    J.    H. 

Holmes  &  Co.  held  their  annual  dinner  on  Friday,  1 2th  inst. 
There  was  a  large  and  representative  gathering,  including  several 
former  members  of  the  staff.  The  toast  of  the  firm  was  proposed 
by  Mr  W.  Crosier,  fort  man,  who  id  the  oldest;  emploje  at  the 
present  time,  and  during  the  course  of  his  remarks,  seme  very 
interesting  instances  were  given  of  the  meth  .ds  of  doing  elec- 
trical work  in  the  olden  days.  The  toast  was  responded  lo  with 
great  gusto.  Mr.  John  H.  Holmes,  when  replying  to  the  ttast, 
gave  a  brief  outline  of  the  history  of  the  firm  and  some  interest- 
ing reminiscences  of  work,  particularly  in  connection  with  instal- 
lations which  were  carried  out  in  early  days,  stating  that  the  first 
ship  to  be  lighted  electiit:ally  on  TynesiJe  was  ss.  Xonparitl,  this 
being  one  of  the  earliett  installations  carried  out  by  the  firm. 
As  this  year  is  the  30th  of  the  firm's  existence,  a  ppculiar  interest 
was  attached  to  the  remarks  of  the  chairman.  Whtn  the  new 
works  were  first  occupied  in  1887,  the  number  of  hands  employed 
was  42,  but  this  has  steadily  risen  until  at  the  present  time 
employment  is  found  for  (!70  persons.  The  illustrated  programme 
and  menu,  designed  by  a  member  of  the  staff,  made  a  humorous 
comparison  between  present-day  apparatus  and  that  in  use  30 
years  ago. 

Bankruptcy  Proceedinjfs. — RooEii  W.  Wallace,  K.C., 

Campden  Hill  Gatdtns,  Kensington.— Debtor  appeared  for  his 
public  examination  on  16th  inst.  The  statement  of  his  affairs 
showed  liabilities  £91,987,  and  an  estimated  surplus  in  assets. 
Debtor,  in  the  course  of  his  examination,  gave  full  information 
respecting  his  career,  and  the  profits  and  los.'e8  incurred  in  con- 
nection with  the  various  undertakingp.  His  losses  included 
£30,000  in  the  Gas  Traction  Co.  Ltd,  £10,0(0  in  Dunderlaiid 
Iron  Ore  Co.,  Ltd  ,  £4,000  in  Peat  IndustricF,  Ltd.,  and  £20,000  in 
the  British  Aluminium  Co.,  Ltd.  His  connection  with  the  West- 
minster Electric  Supply  Corporation,  Ltd.,  brought  him  a  profit  of 
£30,000.  His  directors  had  brought  him  as  much  as  £.").000  in  one 
year.  Since  1908  he  had  devoted  himself  to  chemical  experi- 
ments, registering  many  patents  which  were  valued  in  his  state- 
ment at  £73,000.  Mr.  Wallace  mentioned  that  he  had  submitted 
a  scheme  of  arrangement  vesting  all  assets  in  a  trustee  for 
realisation  and  distribution,  with  a  view  to  payment  being  made  in 
full.     The  examination  was  concluded. 

Charles  Blake-  (Bilston  Electrical  Co.),  4,  Church  Street, 
Bilston. — Receiving  order  made  December  17th  at  Wolverhampton, 
on  debtor's  own  petition. 


Wire  Lamp  l*at<ntN  in  Austria.— It  is  staled  that  as 

a  result  of  the  ohj'ctionH  raiv^i  hy  the  WentioKhooM  Metal- 
Filament  Workn  Co.,  the  Aaatrian  Patent  Office  baa  declared  th« 
Austrian  patent  of  the  Kiemeni  k.  HaUke  Co.  in  relation  to  the 
employment  of  drawn  wire  in  tungsten  lampii  to  be  inralid.  Tbe 
80-called  "  angle  patent  "  has  in  part  met  with  a  aimilar  fate. 

Liquidations. — Uxivkhhal    Cable    Code    (I'ahe.xt; 

Co.,  Ltd.,  22,  Henrietta  Street,  Covent  Garden,  i\',C,— Winding -op 
order  made  December  1 6th 

I'HK.STED     Ml.NEHS'    GA8     InDICATI.N'.     i.ajij-    i,<>.,     Liij.  — At    a 
meeting  of  creditors  and  sbareholderii  held  on    17tb  innr.  at  Carry 
Street,    the   Otficial   Receiver   reported    that    the 
£2,329,  and  the  aefets  £1,779,  showing  a  dcfic;-      .• 
The  matter  was  left  in  the  hands  of  the  Official  Receirer. 

Book  .\otice.S. — Modeme  WediselslromzahUr,^  brochare 
issued  by  the   A  E.G.,   Berlin,  is  an  txc-  j  handaome  pro- 

duction, dealing  with  the  new    type  of  .ritro<incfd  by  the 

company  to  suit  the  new  conditions  obtaining  in  ccr  with 

the   development   of   the   "overland"   system   of   d:  :.   of 

electricity.     It  is  beautifully  illustrated,  not  only  the  f  the 

instrument  (type  LJc)  being  separately  shown  ana  u-recnbed, 
but  also  views  of  the  variou.s  departments  of  the  meter  factory 
being  given.  The  paper  and  printing  employed  aire  of  the  highest 
class,  and  the  brochure,  &a  a  whole,  is  an  admirable  example  of 
what  such  a  work  should  be. 

The  Christmas  number  of  the  A-^feronl,  the  oiticial  organ  of  the 
B.T.H.  Social  Club,  contains  a  great  deal  of  humorous  matter  in 
verse,  in  prose,  and  by  caricaturist,  which  will  be  appreciated  by 
those  interested  in  Rugby  affairs.  The  humorous  side  is  allowed 
to  predominate  because  in  their  everyday  callings  "  so  many  of  our 
workers  are  kept  busy  at  the  serious  side. ' 

Mechaniral  World  Electrical  Pocket  Booh  for  1014.  Hanchester : 
Emmott  &  Co.,  Ltd.  Price  6d.  net. — This  year's  issue  contains 
new  sections  on  a  variety  of  subjects,  while  others  have 
been  completely  re-written,  and  the  matter  generally  has  been 
revised  and  extended.  Even  the  half-watt  lamp,  which  is  not  yet 
on  the  market,  is  described,  and  the  book  is  excellent  value  for  the 
trifling  cost. 

Practical  Engineer  Electrical  Pocket  Book  and  Diary  far  1914. 
London  :  Technical  Publishing  Co.  Price  Is.  net. — This  pocket- 
book  now  deals  solely  with  electrical  matters,  steam  engineering 
having  been  eliminated  from  its  pages  and  new  electrical 
information  substituted.  A  useful  feature  is  the  insertion  of 
lists  of  books  at  the  ends  of  the  sections,  which  enables  readers  to 
follow  up  a  subject  if  desired.  A  large  portion  of  the  book  is 
devoted  to  Acts  of  Parliament,  Board  of  Trade  Roles,  and  the 
regulations  of  the  Home  Office,  Lloyd's,  the  I.E.E.,  kc.  Altogether 
the  pocket-book  contains  a  remarkable  amount  of  information, 
covering  a  very  wide  range. 

"  Mine  Accident  Prevention,"  by  D.  E.  Wocdbridge  ;  "  Safety  in 
Tunnelling,"  by  D.  W.  Brnnton  and  J.  A.  Davis  ;  "  The  Approximate 
Melting  Points  of  some  Commercial  Copper  Alloys,"  by  H.  W. 
Gillett  and  A.  B.  Norton  ;  "  The  Use  and  Care  of  Miners'  Safety 
Lamps,"  by  J.  W.  Paul.     Washington  :  Government  Prmting  Office. 

"  Phase  Compensation."  By  V.  A.  Fynn.  St.  Lonia,  Mo.  :  From 
the  Author. 

"Proceedings  of  the  American  Institute  of  Electrical  Engineers. ' 
Vol.  XXXII,  No.  12.  December,  1913.  New  York  :  The  Institute. 
Price  $1. 

"  Transactions  of  the  North-East  Coast  Institution  of  Engineers 
and  Shipbuilders."  Vol.  XXX,  Part  2.  December,  1913.  New- 
castle-upon-Tyne :  The  Institution..     Price  os. 

''Journal  of  the  Franklin  Institute."  Vol.  CLXXVI,  No.  6. 
December,  1913.     Philadelphia:  The  Institute.     Price  50  cents. 

"  Bulletin  of  the  Massachusetts  Institute  of  Technology." 
VoL  XLIX,  No.  1.     December,  1913.     B.ston  ;  The  Institute. 

Private  Arranfftnients.— Mrs.  A.  E.  Moore  (trading 

as  Henry  Mooie),  ironmonger  and  electr'cian.  8  and  9.  Lorgfoid 
Buildings,  Oxford  Road,  Manchester,  and  38,  Wilmslow  Road, 
Didsbury,  Manchester. — A  meeting  of  the  creditors  was  held  last 
week,  when  a  statement  of  affairs  was  presented  which  had  been 
prepared  by  Messrs.  E  iw.*Td  Lawton  &  Son,  chartered  accountants, 
14,  Brown  Street,  Manches'er.  The  statement  disclosed  ranking 
liabilities  of  £6;" 9.  The  assets  were  estimated  to  realise  £316,  lets 
£86  for  preferential  claims,  leaving  net  assets  of  £230,  cr  a  de- 
ficiency 01  £429.  The  busii.ess  was  an  oM-established  one,  having 
been  commenced  some  87  years  ago  by  Mr.  Henry  M<X)re's  father. 
The  debtor's  husband  dieil  in  Srptember,  1905.  and  since  that  time 
Mrs.  Moore  had  cent  nued  to  trade.  A  balance-sheet  was  prepared 
in  1905,  and  it  show«d  a  surplus,  while  all  the  creditors  at  that 
time  were  paid  in  full.  A  complete  set  of  books  had  not  been 
kept,  but  it  was  stated  that  the  records  showed  that  the  turnover 
in  19(.8  was  in  excess  of  £1,500.  Since  that  date  the  sales  had 
declined,  and  during  1912  they  amounted  to  £1,280.  During  eight 
months  of  the  present  year  the  sales  had  been  £620.  Owing  to 
pressing  creditors  a  deed  of  assignment  had  already  been  executed 
to  Mr.  G.  H.  Lawton.  In  the  absence  of  an  offer  by  the  debtor  it 
was  decided  to  confirm  the  deed  already  executed,  and  a  committee 
of  three  of  the  pr-ncipal  creditors  was  also  appointed. 

The  Argentine  Republic— The  imports  of  "  electrical 

material  and  goods  "  into  the  Argentine  Republic  during  the  nine 
months  ending  with  September  last,  are  returned  at  £  1,527,000,  as 
compared  with  only  £1,388,000  in  the  corresponding  period  of  1912. 
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LIGHTING  and  POWER  NOTES. 


Aberdeen. — The  T.C.  has  decided  to  supply  electricity 
for  power  to  Messrs.  Richards,  Ltd.,  Broadford  Works,  at  ordinary 
rates  up  to  100,000  units  per  half-year,  and  at  id.  per  unit  beyond 
that  amount,  the  agreement  to  commence  in  1914. 

Argentina. — The  Rosario  City  Council  has,  after  14 
months'  discussion,  accepted  the  tender  of  Messrs.  Colson,  Brook- 
house  &  Pyne  for  a  supply  of  electricity.  The  concession  is  for 
40  years,  after  which  all  the  property  of  the  company  erected  in 
the  first  five  years  of  its  contract,  is  to  revert  to  the  Council. 
Direct  current  at  440  volts  is  to  be  supplied  for  a  minimum  of 
1,000  arc  lamps  for  public  lighting.  The  central  station  is  to 
have  a  capacity  of  2,500  KW.,  and  the  company  is  to  deposit 
§100,000,  returnable  when  station  is  opened.  The  maximum 
charge  for  public  lighting  is  to  be  34  cents  gold  per  KW.-honr  :  for 
private  lighting,  lo  cents  gold  ;  heating  and  power,  10  cents  gold  ; 
public  buildings,  7  cents  gold  for  light  and  5  cents  for  heating. 
The  Council  is  to  receive  5  per  cent,  of  the  gross  revenue  from 
private  lighting.  As  the  original  conditions  have  been  modified,  it 
is  not  certain  that  the  company  will  accept  them. — Rerietv  of  the 
Birer  Plate. 

Australia. — The  Albury  Council  has  accepted  an 
advance  of  £10,500  for  the  purpose  of  an  electric  lighting  scheme. 
— Sydwy  Daily  Telegraj)/i. 

Belfast. — Workhouse  Lighting. — The   B.  of  G.  has 

referred  the  recommendation  of  the  Watch  Committee,  that  the 
Workhouse  be  lighted  by  electricity  on  the  "Solas'"  system,  at  a 
cost  of  £4,000,  to  its  engineer  for  report. 

Brjmbo. — Public  Lighting. — The  P.C.  has  accepted 

the  offer  of  the  Brymbo  Steel  Cc,  for  electrical  street  lighting,  at 
£66  per  annum. 

Buxton. — The  U.D.C.  has  decided  to  extend  the  light- 
ing cable  to  Wye  Head,  where  land  is  being  developed,  and  houses 
fitted  for  E.L.  are  being  built. 

Contineatal  Notes. — Switzerland. — The  new  13,000- 

H.P.  hydro-electric  generating  station  of  the  Bernische  Kraf twerk 
Gesellschaft  at  Kallnach-au-der-Aare  has  just  been  put  in 
operation. 

Spain. — The  municipal  authorities  of  Campdevano  (province  of 
Gerona)  have  invited  tenders  for  the  concession  of  the  electric 
lighting  of  the  town. 

A  private  company  has  been  formed  at  Ojhandiano  (province  of 
Vizcaya)  to  supply  electricity  for  lighting  and  power  purposes 
in  that  town,  and  at  Olaeta  and  Ubidea. 

La  Sociedad  Hidroelectrica  Espanola  is  adding  to  its  capital 
with  a  view  to  increasing  the  capacity  of  its  plant  for  supplying 
electricity  for  lighting  and  power  purposes  in  Madrid,  Valencia, 
Alcoy  and  Carthagena,  by  acquiring  the  right  to  utilise  the  Dos 
Aguas  and  Villora  Falls,  on  the  River  Gabriel,  near  the  town  of 
Villora,  in  the  province  of  Cuenea.  It  is  estimated  that  nearly 
10,000  H.p.  is  available. 

Delabdle. — During  the  past  year  a  company  has  been 
formed  for  the  purpose  of  supplying  Delabole,  North  Cornwall, 
with  electric  light;  considerable  progress  has  been  made  with 
the  works,  and  it  is  now  probable  that  the  date  of  opening  will 
be  January  10th. 

Gelligaer. — The  D.C.  has  decided  to  apply  for  a  prov. 
order  to  supply  Bedlinog  and  Fochriw  with  electricity,  at  an  esti- 
mated cost  of  about  £5,000,  if  a  supply  is  taken  from  the  Sjuth 
Wales  E.P.D.  Co.,  and  £3,600  with  overhead  wires,  or  £4,000 
with  underground  cables,  if  taken  from  the  Merthyr  Traction  and 
Lighting  Co. 

Glasgow. — The  Electricity  Sub-Committee  on  Works 
has  agreed  to  recommend  that  the  hiring  of  electric  motors  to 
engineering  firms,  &c.,  for  use  in  their  works,  which  had  been  the 
practice  in  the  former  Burgh  of  Govan,  should  not  bs  extended 
within  the  Glasgow  area  of  supply,  aad  that  the  hiring  of  existing 
motors  be  discontinued  as  opportunity  occurs. 

Ground  plans  showing  the  new  generating  station  buildings 
proposed  to  be  erectei  at  Dalmarnock,  have  been  approved  by  the 
Sub-Committee  on  Works,  and  the  engineer  has  been  instructed  to 
prepare  detailed  drawings  of  the  first  section  of  the  works.  It  is 
proposed  that  the  plant  should  consist  of  ten  units  of  13,000  h.p. 
each,  or  a  total  of  130,000  h.p.  The  present  two  generating 
stations  are  capable  of  meeting  a  demand  of  55,000  h.p.  Elec- 
trical energy  is  generated  at  6  500  volts,  and  transmitted  to  sub- 
stations, where  it  is  transformed  to  low  pressure  at  250  and  500 
volts. 

Harrojcate. — Premises  in  Swan  Road  are  to  be  opened 
by  the  electricity  department  as  a  showroom  for  heating  and 
cooking  utensils  and  general  electrical  apparatus. 

Hinckley. — Prov.  Order. — Under  an  agreement  with 

the  U.D.C,  the  Midland  E.L.  and  P.  Co.  is  to  apply  for  a  prov.  order 
for  electric  lighting  in  th?  district,  which  will  be  transferred  to  the 
Leicestershire  and  Warwickshire  E  P.  Co. 

Hind  ley.— New    Loan.— The    U.D.C.  has  decided   to 

apply  for  an  additional  loan  of  £600  for  a  sub-station,  making  the 
total  sum  to  be  borrowed  £3,100. 


Hornsey. — New  Loans. — The  B.C.  is  making  applica- 
tion to  the  L.G.B.  for  eanction  to  borrow  a  further  sum  of  £6,000 
for  mains  extensions. 

Itchen. — Prov.  Order. — The  U.D.C.  has  decided  not 

to  sell  its  prov.  order  for  E.L. 

Japan. — It  is  reported  from  Tokio  that  the  Fuji  Gassed 
Spinning  Co.  is  in  negotiation  for  the  purchase  of  the  electricity 
undertaking  of  the  Sagami  Water  Power  Co. 

According  to  an  official  report,  the  available  water  power  for 
industrial  purposes  in  Japan  is  estimated  at  3,500,000  H  p.,  of  which 
only  about  200,000  HP.  is  at  present  utilised,  but  schemes  are  at 
present  under  consideration  with  regard  to  a  further  1,000,000  H.P. 

Mexboro'. — The  U.D.C.  has  decided  to  charge  l^d.  per 
unit  for  the  first  200  units  per  quarter,  and  Id.  per  unit  above,  for 
heating  and  cooking. 

]\ewniarket.  —  Public  Lighting,  —  The  U.D.C.  has 

decided  to  have  electric  lamps  erected  in  that  part  of  the  Avenue 
taken  over  by  the  Council,  and  the  remaining  portion  of  the 
thoroughfare  will  be  similarly  lighted  by  the  owners  of  the 
Cheveley  Estate.  The  Newmarket  E.L.  Co.  will  supply  the  posts, 
&c.,  and  light  the  lamps  for  26s.  each  per  annum. 

Rawteostall.  —  Public    Lighting.  —  At    the    T.C. 

meeting  on  December  18th,  it  was  resolved  at  a  cost  of  £2,000  to 
light  by  electricity  the  whole  of  the  main  roads  in  the  borough, 
co-extensive  with  the  tramways,  and  that  a  scheme  and  estimate  of 
cost  be  submitted  ;  146  gas  lamps  will  be  superseded. 

Rochdale. — Proposed  Loans. — In  consequence  of  the 

constantly-growing  demand  on  the  electricity  department  for  current 
for  power  purposes,  it  has  been  decided  to  recommend  the  T.C.  to  apply 
for  L.G.B.  sanction  to  borrow  between  £50,000  and  £60,000  for  a 
further  extensions  at  the  works.  In  the  event  of  the  T.C.  agreeing, 
the  new  application  will  bring  the  total  outlay  decided  upon  in 
less  than  two  years  to  more  than  £100,000. 

Soutliend-on-Sea. — New    Loans. — The    T.C.   has 

applied  to  the  L.G.B.  for  a  loan  of  £30,000  for  cables,  feeders, 
mains,  connection  boxes,  &c..  for  the  purpose  of  suppling  electricity 
in  the  borough  and  for  a  further  sum  for  sub-stations  in  Leigh  and 
Thorpe  Bay. 

Stirling. — The  T.C.  has  received  a  petition  from  users  of 
electricity  in  the  burgh  urging  that  if  the  Council  is  unable  to  grant 
the  benefits  ofiFered  by  Mr.  Balfour — who  desires  to  acquire  the  elec- 
tricity station  and  to  institute  a  system  of  electric  tramways — then 
the  best  possible  terms  should  be  concluded  through  Mr.  Balfour. 

Walsall.— New  Generating  Station. — The  T.C.  is, 

says  the  Birmivgham  Daily  Post,  considering  the  scheme,  prepared 
by  Mr.  E.  M.  Lacey,  for  a  new  generating  station.  The  cost  of 
the  new  works  is  estimated  at  £40,000  to  £45,000,  and  the  ultimate 
cost  of  reorganisation  is  reckoned  at  £70,000.  The  question  has 
been  deferred  for  the  consideration  of  alternative  sites. 

Watford, — An  agreement  between  the  R.D.C.  and  the 
U.D.C.  for  the  supply  of  electricity  within  the  parish  of  Aldenham, 
has  been  sealed,  and  the  R.D.C.  has  decided  not  to  consent  to  the 
proposal  of  the  Colne  Valley  E.L.  Co.  to  apply  for  a  prov.  order  for 
the  supply  of  energy  to  the  Rickmansworth  Rural  District. 

Weymouili. — New  Plant. — The  T.C.  has  decided  to 

install  a  Diesel  engine  and  generator  at  the  electricity  works. 

Willesrtefl. — The  Electricity  Committee  has  revised  the 
proposed  new  conditions  of  supply,  which  provide  for  the  reduc- 
tion of  the  flat-rate  charge  from  4d.  to  3 id.  per  unit  as  from  the 
Christmas  readings.  The  Committee  has  decided  to  create  a  reserve 
fund  in  connection  with  the  undertaking  by  the  investment  of 
five  sums  of  £1,000  each  in  various  Government  or  Trustee  securi- 
ties, and  will  make  additions  thereto  annually  until  the  furd 
reaches  the  statutory  limit ;  £3,500  is  also  to  be  transferred  and 
designated  "  Working  capital  account,"  and  will  serve  the  purpose 
of  preventing  overdrafts  at  the  bank  in  the  early  periods  of  each 
quarter. 

On  December  13th  a  number  of  members  of  the  Council  visited 
the  new  sub  station  at  Acton  Lane,  Harlesden,  where  three  B.T.H. 
rotary  converters,  totalling  1,000  KW.,  with  high  and  low-tension 
Bwitchgear,  have  been  installed.  One  of  the  300-KW.  machines  was 
started  up  by  the  chairman  of  the  Electricity  Committee. 

U.S..4. — The  Lake  Spaulding  dam  of  the  Pacific  Gas  and 
Electric  Co.  has  been  completed  to  a  height  of  242  ft.  above  the 
river  bed  ;  it  is  intended  to  raise  it  to  the  enormous  height  of 
320  ft.  The  water  will  be  used  six  times  in  successive  power 
developments  before  its  final  use  for  irrigating  some  75,000  acres  of 
fruit  land. 

In  the  suits  which  are  being  brought  by  hundreds  of 
manufacturing  and  engineering  firms  against  the  New  York 
Edison  Co.,  it  is  stated  that  many  New  York  landlords  ha\e 
a  secret  system  of  rebites  with  the  company,  by  which  they  pui- 
chase  electricity  at  2id.  per  unit  and  sell  it  to  their  tenants  at  6('., 
the  object  of  tbe  supply  company  being  to  forestall  the  inatallaticn 
of  individual  plants  in  large  buildings.  It  is  claimed  that  unleES 
this  practice  is  discontinued,  manufacturers  of  individual  planis 
might  as  well  go  out  of  business,  as  the  Edison  Co.  is  thereby  able 
to  enjoy  a  monopoly. — Daily  Telegraph. 

The  Electri'Ml  World  recently  mentioned  that  the  Common- 
wealth Edison  Co.,  of  Chicago,  was  supplying  the  Universal  Port- 
land Cement  Co.  with  some  5,000  KW.  on  an  80  per  cent,  load 
factor.  This  customer  is  supplied  on  an  off-peak  basis,  and  ita 
requirements  amount  to  about  35  million  KW.-hours  a  year. 
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TRAMWAY  and  RAILWAY  NOTES, 


Aberdeen.— Tramway  Loans, — The  T.C.  has  approved 

of  the  draft  prov.  order  for  powers  to  conHtract  additional  tram- 
ways, run  trolley  vehicles  and  motor-omnibuscB,  A:c.,  and  proposes 
to  seek  powers  to  borrow  £05,000  for  the  tramways  undertakings. 

Arji^entiiia. — The  LegiBlature  of  San  Luis  has  granted 
a  concession  for  60  years  to  Mr.  Antonio  Gamberini  for  an  electric 
tramway  in  Villa  Mercedes. — Review  of  the  Hirer  Plate. 

Belfast. — It  has  been  decided  to  go  to  Pftrliament  for  a 
Bill  to  sanction  the  expenditure  of  £15,000  on  the  Bellevue 
Gardens,  which  are  run-in  connection  with  the  Glengformely  line  of 
the  tramway  system. 

Birmingham. — It  has  been  previously  mentioned  in 
these  columns  that  the  Corporation  Tramways  Committee  had 
practically  arranged  to  buy  up  the  Birmingham  and  Midland 
Omnibus  Co.'s  undertaking:  so  far  as  it  related  to  Birmingham. 

Recently  it  has  been  sought  to  come  to  some  agreement  with 
the  company,  by  which  the  country  'bus  services  between  the  city 
and  neighbouring  towns,  which  the  company  proposea  to  inaugurate 
next  year,  shall  not  compete  with  the  Corporation  tramways  to 
the  city  boundaries.  It  is  believed  that  the  matter  will  come 
before  the  City  Council  in  January. 

The  Tramways  Committee  has  had  under  consideration  a  report 
on  the  question  of.Jd.  fares  ;  no  recommendation  will  be  made  until 
the  close  of  the  financial  year. 

Bury.— The  B.  of  T.  has  informed  the  T.C.  that  it  is 
now  too  late  to  apply  for  a  prov.  order  in  the  ensuing  session  for 
the  tramway  extensions,  and  the  Tramways  Committee  has  decided 
to  interview  the  Board  with  a  view  to  obtaining  consent  to  the 
laying  of  a  track  in  connection  with  the  Limefield  extension  while 
certain  paving  is  in  progress. 

Canada. — In  connection  with  the  Mount  Royal  Tunnel 
and  terminals  of  the  Canadian  Northern  Railway  in  Montreal, 
six  2,400-volt  D.c.  trolley  locomotives  are  proposed,  two  coupled 
together  to  haul  heavy  trans-Continental  trains  of  1,130  tons,  and 
one  for  freight  trains  of  1,000  tons,  and  local  trains  of  500  tons 
trailing  load.  The  locomotives  are  of  the  box-cab  articulated 
running  gear  type  and  will  weigh  about  83  tons.  Four  1,200- 
commutating-pole  motors  and  a  double  end  multiple-unit  control 
equipment,  with  air-brake  apparatus,  are  included  in  the  equip- 
ment. The  signalling  system  provides  for  automatically  cutting 
off  the  power  from  the  motors  and  applying  the  brakes,  in  the 
event  of  a  driver  over-running  a  signal  at  danger. 

Colwyn  Bay. — The  U.D.C.  has  had  before  it  a  com- 
munication from  Mr.  A.  G.  Balfour,  general  manager  of  the 
Electric  Railway  Co.,  suggesting  consideration  of  the  question  of 
running  a  single  line  through  into  Penrhyn  Avenue,  to  be  used  as 
a  down  track  for  the  trams,  the  cars  running  only  in  one  direction 
on  the  promenade.     The  Council  is  to  interview  Mr.  Balfour. 

Continental      Notes.  —  Turkey.  —  At     the    recent 

meeting  of  the  Electric  Light  and  Power  Investment  Co.,  held  in 
Berlin,  Herr  von  Gwinner,  of  the  Deutsche  Bank,  referred  to  the 
tramways  in  Constantinople,  and  the  projected  underground  and 
elevated  electric  railway.  He  stated  that  the  first  section  of  the 
tramways  in  the  main  street  of  Pera  was  opened  to  traffic  some 
time  ago,  and  the  receipts  at  once  increased  by  two  and  half  times, 
aa  compared  with  those  when  horse  traction  was  used.  The  com- 
pany's interest  in  the  tramways  was  inconsiderable  at  the  present 
time,  as  its  share  in  the  concession  was  disposed  of  some  time  ago 
to  the  Society  Financiere,  of  Brussel?,  at  a  profit  of  50  per  cent., 
the  Belgian  company  having  amalgamated  the  tramway  concession 
with  those  for  the  proposed  underground  and  elevated  railway  and 
the  electricity  works,  and  that  appertaining  to  the  old  Stamboul 
Gas  Co.  The  construction  of  the  railway  had  not  yet  been  com- 
menced, but  the  work  would  be  begun  as  soon  as  the  negotiations 
in  regard  to  the  details  of  the  route  had  been  concluded. 

Austria. — A  preliminary  concession  has  been  granted  in  con- 
nection with  a  projected  electric  tramway  in  the  Town  of  Lemberg. 
Galicia. 

Croydon. — The  B.C.  has  resolved  to  double  the  track 

on  the  Norwood  and  Penge  route  bstween  Selhurst  Station  and 
Princess  Road,  at  a  cost  of  £2,550.  Councillor  Addison  alleged  that 
£200  per  week  was  being  lost  on  the  route  Aid.  Allen 
(Cha'rman  of  the  Tramways  Committee)  said  that  on  November  1st 
the  balance  was  just  on  the  right  side.  The  motor-' bus  competition 
on  this  route  is  very  severe. 

Dewsbury. — Tramway    Extensions.— The    T.C.   has 

decided  to  apply  for  powers  to  construct  a  tramway  across  the 
Market  Place,  and  to  pecure  running  powers  over  the  lines  now 
leased  to  the  National  Electric  Construction  Co.,  and  the  B.E.T.  Co., 
from  Wakefield  Road  to  Leeds  Road,  and  from  the  Market  Place  to 
Willana  Road  ;  and  over  other  sections  of  the  B.E.T.  Co.'s  lines  as 
may  afterwards  be  determined. 

Newcastle  (County  Down). — Propospd   Tramways. 

— A  very  important  project  is  on  foot  in  connection  with  the 
opening  up  of  the  Moume  Mountains  by  an  electric  tramway. 
The  Moume  Mountains  are  one  of  the  finest  tourist  areas  in 
Ireland,  but  they  are  extremely  diflBcult  of  access  by  foot.  The 
Urban  Council  is  thinking  of  putting  the  project  into  more  tan- 
gible form  and  has  had  a  prolonged  discussion  of  the  matter. 


South  Africa.  — In  diBctusiDg  a  paper  read  before  the  Soatb 
African  Institute  of  haginoen,  it  wu  stated  by  Mr.  J.  H.  Dobwm, 
general  manager  of  the  Johannesburg  municipal  EL.  departmrBt, 
that  the  experience  trained  with  their  petrol  omniboMB  shoved 
all-in  coHtH  of  1h.  id.  per  car-mile,  takinir  the  life  of  the  'boa  at 
only  four  yearH.  No  road  maintenance  coet  or  tazca  were  fnelndad 
in  the  figure  mentioned.  He  farther  mentioned  that  MeaarB.  A.  H. 
Johnson  Ai  Co.,  of  Johanneebarg,  were  placing  a  battery-driTen 
tramcar  at  the  Corporation  b  dispoeal  for  trial  porpoeea. 

Sooth   Lancaiibire. — The  .Soath  Lancafihire  Tramway* 

Co.  is  negotiating  with  the  Salford  Tramways  Committee  with  a 
view  to  linking  up  it«  tramways  at  Newtown,  Clifton,  with  the 
C3rix>ration'H  HVittem  at  the  corner  of  Station  Roard,  Pendlebary. 
There  is  a  stretch  of  200  yards  at  tbia  point  still  nnooniieeted. 

Southeod-on-Sea.  — -New     Loask  —  The    T.C.    ha* 

applied  to  the  B.  of  T.  for  loans  amounting  to  fJ^.TSO  fordoablinf 
the  tramway  track  in  Southchurch  Avenue,  the  Broadway,  and  for 
£6,000  for  laying  tramways  at  Leigh. 

r.S.A. — Sir  Guy  Granet,  general  manager  of  the 
Midland  Co.,  with  members  of  the  company  it  engineering  staff,  is 
at  present  on  a  tour  of  railway  inquiry  in  the  States,  the  principal 
matters  of  interest  being  electric  traction,  freight  handling,  and, 
apparently,  train  lighting. 

According  to  Sir  Gay,  the  Midland  is  faceJ  'as  is  known)  with 
the  electrification  of  the  Tilbury  line,  also  as  a  future  poasibility 
with  the  electrification  of  the  50  miles  of  main  line  from  London 
to  Bedford,  on  account  of  the  rapidly-growing  sabnrban  traffic 
Another  attractive  proposal  mentioned  was  the  snbetitution  of 
electric  for  steam  traction  on  hilly  sections  dealing  with  bearj 
goods  trafiBc,  with  a  view  to  running  longer  trains  than  are  at 
present  possible. 

Sir  Guy  further  pointed  out  that  it  might  be  desirable  near 
London  to  adopt  a  system  of  electrification  which  oould  be  used  in 
connection  with  the  local  undergrouna  railways. 

West  Hartlepool. — New  Cars. — The  Tramways  Com- 
mittee decided  on  the  loth  inst.  to  purchase  five  new  tramcara  for 
use  on  the  Park  and  Seaton  Carew  route.  The  estimated  coet  of 
the  cars,  with  the  necessary  spare  par'^a,  is  £4.480. 


TELEGRAPH  and  TELEPHONE  NOTES. 


Canada. — About  £400,000  will  be  expended  by  the 
Alberta  Government  on  telephone  extension  work  during  1914. 
This  will  include  the  erection  of  a  large  number  of  exchangee. — 

Canadian  Electric  Xeus. 

Kew  Cable. — A  contract  has  been  entered  into  between 
the  Portuguese  Government  and  the  Europe  and  Azores  Telegraph 
Co.,  Ltd.,  under  which  the  latter  is  empowered  to  lay  a  submarine 
cable  between  the  Azjres  and  the  coast  of  North  America,  and 
another  cable  between  the  Azores  and  the  United  Kingdom  or  eome 
point  on  the  European  continent. — Board  of  Trade  Jimrnal. 

Kew  Telephone  Cable. — A    new    telephone  cable    is 

being  laid  between  Howth  (Co.  Dublin")  and  North  Wales,  which 
is  expected  to  improve  the  service  veiy  considerably.  Hitherto, 
telephone  subscribers  in  Dublin  and  the  South  of  Ireland,  who 
wished  to  speak  to  London,  had  to  do  so  via  Belfast  and  Glasgow, 
whereby  numerous  delays  wt  re  occasioned.  The  new  cress-channel 
cable  is  estimated  to_cost  £76,000. 

United  States. — At  the  suggestion  of  the  Department 
of  Justice,  the  American  Telephone  and  Telegraph  Co.  has  agre  <1 
to  give  up  its  interests  in  the  Western  Union  Telegraph  Co.,  and  to 
efifect  a  reorganisation,  to  conform  to  the  department's  interpreta- 
tion of  the  Anti-Trust  Law. 

The  Postmaster- Genera],  in  his  annual  report,  recommend! 
Government  ownership  of  the  telegraph  and  telephone  lines. 

At  midnight  on  December  Slst  (by  Amervan  time),  the  powerful 
station  near  Wat^hington,  U.S.A.,  will  issue  a  wireless  message,  for 
which  all  receivers  are  invited  to  listen,  with  a  view  to  recording 
long-distance  reception. 

West  Indies.— Last  week  Mr.  Samuel  announced  that 
the  cable  rated  between  this  country  and  the  West  Indies  would 
shortly  be  reduced  from  Ss.-os.  6d.  to  a  uniform  rate  of  2?.  6d.  a  word  ; 
the  rate  would  b^  halved  for  Press  and  deferred  plain  language 
messages. 


CONTRACTS  OPEN  and  CLOSED. 


OPEN. 
Ainsworth    (near    Bury).— January    5th.      Electric 

lighting  at  the  Sanatorium,  for  the  Bury  and  District  Joint 
Hospital  Board.  Specifications  lOs.  (returnable).  F.  Wild,  Clerk 
to  the  Board,  Cross  Street,  Bury. 
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4a8tralia. — Sydney    (New   South    Wales).— March 

18th. — For  the  Postmaster-General.    Seven  automatic  switchboards. 
Schedule  No.  179.    See  "  Official  Notices  "  to-day. 

Adklaihe.— F«*bruary  11th.— P.M.G.  60  cable  terminals.  See 
'  Official  Notices"  to-day. 

Melbourne. —  February  17[h.  — P.M.G.  Cable  boxes.  See 
"Official  Notices"  to-day. 

Bedford. — Corporation.  One  band-operated  overhead 
travellinK  crane.     See  "  Official  Notices"  December  19bh. 

Bel^ioiii. — December  30th.  La  Societe  Nationale  des 
Chemins  de  Fer  Vicinaux,  of  Bru'^selp,  is  inviting^  tenders  for  the 
supply  0*  the  bronze  wire  for  overhead  conductors,  recjuired  during 
1  J)14.  Specifications  can  be  obtained  for  one  franc  from  theaddrets 
given  above. 

.Tanuary  3rd.  The  Bt-lgian  Post  and  Telrpraph  Authorities  in 
Brussels  (Salle  de  la  Madeleine)  are  inviting  tenders  for  the  supply 
and  layiner  of  a  quantity  of  telephone  cables  in  the  Liege  and 
Brussels  dis'^ricts. 

•January  19th.  Antwerp  Municipal  Authorities  (1)  for  the  supply 
and  installation  of  electrical  equipment  for  two  transformer  cabins, 
(2)  70  electric  contacts,  and  (3)  armoured  electric  cables.  Tenders 
to  the  Burgomaster,  Hotel  de  ViUe,  Antwerp  ;  deposit  2,000  fr. 
(£80)  in  the  case  of  (1):  1.000  fr.  (£40)  in  the  case  of  (2)  ;  aocd 
7,000  fr.  (£280)  in  the  case  of  (3).  The  cahiers  des  charges  may 
be  obtained,  price  .50  centimes  each,  at  the  Hotel  de  Ville,  Antwerp. 
Copies  (in  French)  may  be  seen  at  the  Commercial  Intelligence 
Branch  of  the  Board  of  Trade,  London,  E.G.— Board  of  Trade 
Journal. 


Bradford.  —  Jannary  3rd. 
elecLric  trolley  vehicle  equipment, 
ber  12th. 


Corporation.      Snpply   of 
See  "  Official  Notices  '  Decem- 


farlisle. — December  Slst.  Corporation.  Two  1,250-kw. 
high-pregsure  turbo-alternators  ;  two  sets  of  surface-condensing 
plant;  two  600  KW.  rotary  converters  ;  and  high-tension  switch- 
gear,     .^ee  "  Official  Notices '■  December  12 tb. 

London.  —  L.C.C. — January  13th.  Installation  of  130 
lighting  points  at  Popham  Road  Elementary  School,  South  IsliDgtoc. 
See  "Official  Notices"  December  19th. 

G.P.O. — January  5th.  Telephone  silence  cabinets,  for  the 
P.M.G.    See  "  Official  Notices  "  November  2l8t. 

Northampton. — January  I2th.  (Corporation.  Double 
line  of  tramways  to  Far  Cotton  and  doubling  of  section  of  Kings- 
thorpe  route,  also  the  necessary  overhead  equipment,  underground 
feeders,  telephones,  &c.  Specifications  (£5  deposit)  from  Mr.  A. 
Fidler,  Borough  Engineer,  Guildhall. 

Southend-on-Sea. — Council.  Three  single-deck  open 
tramcars  which  can  be  covered  in  during  bad  weathtr.  The 
Electrical  Engineer,  Mr.  R.  Birkett. 

Spain. — Tenders  are  at  present  being  invited  by  the 
municipal  authorities  of  Salamanca  for  the  concession  for  the 
snpply  of  electrical  energy  for  lighting  and  power  purposes  in  the 
town. 

January  1st.  Tenders  are  being  invited  by  the  municipal 
authorities  of  XJmbrete  (province  of  Seville)  for  the  concession  for 
the  electric  lighting  of  the  town  during  a  period  of  20  years. 

Swansea. — January  8th.  Corporation.  One  or  two  years' 
supply  of  motors  and  starting  switches.  See  "  Official  Notices  " 
December  19th. 


CLOSED. 


Admiralty. — The  Edison  and  Swan  United  Electric 
Light  Co.,  Ltd.,  has  secured  the  contract  for  Royal  Ediswan 
drawn-wire  tungsten-filament  lamps  for  H  M.S.  Tiger, 

Australia. — N.S.W.  Public  Works  Department : — 

Two  electric  goods  lifts,  in  Argyle  Bond,  £1,000  ;  two  temporary  lifts,  £55. 
Standard,  Waygood,  Herculea,  liti.— Tenders, 

The  following  tenders  have  been  accepted  by  the  Postmaster- 
General's  Department  : — 

Western  Australia  : — 

Telephone  material.— Western  Electric  Co.  (Aus.),  Ltd. 

Condensers,  27,000  porcelain  insulators,  5^.  each  ;  15  miles  two-twisted, 

tinned  copper  wire,  £3  7s.  6d.  per  mile.— J.  C.  Fuller  &  Son  (Leslie  and 

Co  ,  Perth). 
3  miles  silk  and  cotton-insulated,  light  lead  switchboard  cable,  taped  and 

braided,  42  oonduotors,  £63  9s.  6d.  per  mile.— Malloch  Btoe,— Tenders. 

Barnes.— The  U.D.C.  has  accepted  the  tender  of  Messrs, 
Pooley  k  Austin,  for  a  10-KW.  steam  set  with  Reavell  engine  and 
Mawdsley  dynamo  and  switchboard,  for  the  clinker-pressing  plant, 
at  £141. 


Germany. — The  municipal  authorities  of  Bremen  have 
lately  placed  a  contract  with  Messrs.  Sulzer  Gebruder,  of  Winter- 
thur,  Switzerland,  for  the  supply  of  two  5,000-h.p.  Diesel  engines 
for  the  extension  of  the  electricity  supply  undertaking  in  that  city. 
The  engines  will  be  of  the  six-cylinder  vertical  type,  and  will  be 
direct-coupled  to  7,000-volt,  CO-period  alternators.  The  plant  at 
the  generating  station  at  Bremen  at  present  comprises  two  steam 
and  two  water  turbines,  with  generators  of  a  total  capacity  of 
7,500  KW. 

(iilaS{?ow.— The    Tramways    Sub-Committee   on- Works 

and  Stores  record  the  acceptance  of  the  following:  tenders  : — 

Telephones.— James  M'Millan  &  Co. 

White  lead.— Hird,  Hastie  &  Co. 

Adhesive  tape.— A.  Avtsine. 

Car  bells.— Htandard  Electric  Co.,  Ltd. 

Car  brake  chains,- Weldlcss  Chains.  Ltd. 

Trolley  cord.— W.  C.  Yuille  &  Co.  ;  W.  G.  Black. 

Rubbers  for  snow  ploughs.— George  M'Lellan  &  Co. 

Government  Contracts.— The  following  tenders  have 

been  accepted  during  the  past  month   by  the  Government  Depart- 
ments named  :  — 

War  Office, 
Electric  cable.- W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.;  Hooper's 

Telegraph  and  India- Rubber  Works,  Ltd. 
Travelling  cranes.— Cowans,  bheldon  &  Co.,  Ltd. 
Dynamos.— Siemens  Bros. 
Generating  set  — W.  H.  Allen,  Bon  &  Co.,  Ltd. 
Telephone  sets  and  parts.— Automatic  Telephone  Manufacturing    Co., 

Ltd. ;  British  L.M.  EricESon  Manufacturing  Co.,  Ltd. ;  Siemens  Bros. 

and  Co.,  Ltd.  ;  Walter's  Electrical  Manufacturing  Co.,  Ltd.;  West 

London  Scientific  Apparatus  Co.,  Ltd. 

FosT  Office. 
Telegraphic  apparatus.— Gell  Telegraphic  Appliances  Syndicate,  Ltd. 
Telephonic  apparatus. — London   Electric   Wire  Co.   and   Smiths,   Ltd.; 

Siemens  Bros.  &  Co  ,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Silence  cabinets.— British    L.M.    EricEson    Manufacturing   Co.,    Ltd.; 

Si<  mens  Bros.  &  Co.,  Ltd. 
Telephonic  cable.— Callender's  Cable,  Ac,  Co. ;  W.  T.  Henley's  Telegraph 

Works  Co.,  Ltd. ;    Peel-Conner    Telephone  Works,  Ltd.  ;    Siemens 

Bros.  &  Cj.,  Ltd.;  Western  Klectric  Co.,  Ltd. 
Dry  and  Leclanch6  cells.- Siemens  Bros.  &  Co.,  Ltd. 
Earthenware  ducts.- Doulton  &  Co.,  Ltd. 
Te  egraphic    ironwork.— Bullers,  Ltd. ;  T.  W.  Lencb,  Ltd.;  E.   Lewis 

and  Sons. 
Brorze  and  copper  wire— T.  Bolton  &  Sons,  Ltd. 
Enamelled  copper  wire.— B.I.  and  Belsby  Cables,  Ltd. ;  London  Electric 

Wire  Co.  and  Smiihs,  Ltd. 
Galvanised  iron  wiie. — Rylands  Bros.,  Ltd. ;  WhitecrossCo.,  Ltd. 
Electric  lighting  at  Leeds  New  Telephone  Exchange.— G.  E.  Taylor  and 

Co.,  Ltd. 
Manufacturing,    supplying,    drawing-in,    and   jointing   cable;    Eastern, 

South-Eastern  and  LondLn  Engineering  Districts. —Callender's  Cab  e, 

&c.,  Co.,  Ltd. ;  Siemens  Bros.  &  Co.,  Ltd. ;  Johnson  &  Phillips,  Ltd. ; 

W.  T  Henley's  Telegraph  Works  Co.,  Ltd. 
Private  branch  exchange  extension  at  Harrods,  Ltd.,  Brcmptcn  Road. 

S.W.— Western  Electric  Co.,  Ltd. 
Telephone  exchange  equipment  at  Greenwich.— Peel-Conner  TeJephoce 

Works,  Ltd. 
Telephone  exchange  equipment  extension  at  Worcester.— Peel-Conner 

'Telephone  Works,  Ltd. 
Telephone  exchange  equipment  (trunk)  at  Leeds  G.P.O. —Siemens  Bros. 

and  Co.,  Ltd. 
Laying  underground  conduits,  manufacturing,  supplying,  drawing-in  and 

jointing  cable  at  Scot'and  Engineering  Districts. — W.  T.  Henley's 

Telegraph  Wo: ks  Co.,  Ltd.;  B.I.  and  HeUby  Cablej,  Ltd.;  Siemens 

Bros.  &  Co.,  Ltd.;  Western  Electric  Co.,  Ltd.;   Callender's  Cable 

Cj.,  Ltd. 

India  Office,  Store  Department. 

Dynamos.- J.  Stone  &  Co, 

Electrical  plant.— British  Thcmson-Houston  Co, 
Motor  alternator, — Lanes.  Dynamo,  Ac,  Co. 
Wire. — R.  Johnson  &  Nephew. 

London. — Hampstead. — The  B.C.    has  accepted    the 

tender  of  Messrs.  E.  Foster  &   Co.  for  10,000  tons  of  Ibstock  deep 
small  peas,  at  ISs.  per  ton. 

Southend-on-Sea. — The  T.C.  has  accepted  the  fol- 
lowing tenders  in  connection  with  the  new  motor-' buses  :- — 

W.  A.  Stevens,  Ltd.,  Maidstone,— Three  petrol-electric  chassis  £690  each. 
Straker  &  Squier,  Ltd,,  Blackfriars,— Three  petrol  chassis,  £680  eaoh. 
Brush  Electrical  Engineering  Co.,  Ltd.— Three  front-seating  car  bodies, 

£180  each  ;  and  four  with  side  seats,  £180  each, 
Edison  Accumulators,  Ltd.— Electrically-driven  chassis,  £825. 

The  Council  has  also  accepted  the  tender  of  Messrs.  Edgar  Allen 
and  Co.,  Ltd.,  for  cross-over  materials  for  the  tramways,  at  £620. 

Weymottth. — The  T.C.  received  the  following  tenders 

for  wiring  for  the  E.L,  the  premises  at  3,  Devonshire  Buildings  :  — 

J.  H-  Rankin (accepted)     £20 

O.  Tett 23 

W.  D.  Orchard        41 


FORTHCOMING    EVENTS. 


Salford  Technical  and  Engineering  Association.- Friday,  December  26th. 

At  6,15  p,m.    At  the  Institute.     Annual  Social. 

Royal  Institution  of  Great  Britain.-Saturday,  December  27ih.    At  3  p.m. 

At  A  b -mavle  Street.  W,    Juveuiie  lecture,  first  of  a  series  on  "  A  Voyage 

in  Space."  by  Prof.  H.  H.  Turner. 
Electro-Harmonic  Society.-Friday,  January  2nd.    At  Holborn  Restaurant. 

Smoking  Concert. 
Junior  Institution  of   Engineers.-Friday,  January  fliid.    At    8   p.m.    At 

39.  Victoria  Street,  8.W.    Paper  on  "Electric  Cooking."    By  Mi.  J£.  J. 

Hazelton, 
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THE    ELECTRICAL    ENQINEERS 

(LONDON    DIVISION). 


Oommandlng  Officer— Likut.-Oox..  H.  M.  Lcat, 


The  following:  orders  have  been  iasnad : — 
6th.— "A"     Company, 


Tecboiral      instruction, 


Mondp.y,      January 

7  p.m.  to  10  p.in. 
Tuesday,  January  Cth.— "  B  "  Company.    Ditto. 
Wednesday,  January  7th.— Recruits  only.     Infantry  drill  and  technical 

instruction,  7  p.m.  to  10  p.m. 
Thurnday,  January  8th.—"  C  "  Company.     Technical  instruction,  7  p.m. 

to  10  p.m. 
Friday,    January    9th. — "D"  Company.     Technical    instrnction,  7.30    to 

9. BO  p.m.     Special  class  on  Crosslej  engine,  7  to  8  p.m. 
Saturday,  January  10th.— Headquarters  will    be  opened  for  regimental 

business  only  irom  10  a.m.  till  1'2  noon. 


(Signed) 


F.  R.  HoLT-W«iTE,  Capt.  R.E.,  Adjutant. 

For  0£Bcer  commanding  L.E.E, 


NOTES. 


Colliery  Exhaust  Steam  Plant. — There  has  recently 

been  installed  at  the  Manners  Colliery,  Ilkeston,  a  steam  turbine 
plant  to  utilise  the  exhaust  steam  from  various  main  engines,  which 
steam  had  previously  blown  to  atmosphere  ;  practically  the  whole 
of  the  ehxjtrical  power  required  in  the  colliery  is  now  obtained  by 
this  means.  The  accompanying  illustration  {fives  a  view  of 
the  power  house  which  contains  a  300- kw.  Witton-Bellies  turbo- 
generator, generating  three-phase  current  at  440  volts,  25  cycles, 
and  running  at  a  speed  of  1,500  B  P.M.,  and  a  small  reciprocating 
set  comprising  a  loO-K\v.  Witton  alternator  driven  by  a  Belliss 
engine  at  375  r.p.m.,  which  takes  the  lighter  load  at  nights  and  at 
times  when  the  plant  which  ordinarily  supplies  the  exhaust  steam 
is  not  at  work. 

The  exhaust  steam  is  led  to  'a  central  reservoir  consisting  of  a 
number  of  old  boilers  which  have  been  turned  to  account.  The 
condensing  plant  consists  of  a  Ledward  &:  Beckett  ejector  con- 
denser with  a  spray  cooling  pond  ;  the  generators  supply  power  to 


300-KW.    Witton-Belliss 
6.E.C.  Switchboard, 


Exhaust    Turbo-Generator,    and 
Manners  Colliery,  Ilkeston. 


an  open-type  G.E.C.  marble  switchboard,  which  includes,  amongst 
the  usual  complement  of  instruments,  a  leakage  indicator  and  a 
voltage  regulator.  The  colliery  works  with  an  insulated  neutral. 
A  small  cloth  filter  has  been  included  to  filterthe  air  for  ventilating 
the^  generating  plants.  The  power  house  electrical  equipment  was 
supplied  by  the  General  Electric  Co.,  of  Witton. 

An  Acid-proof  Material. — According  to  an  article  by 
Prof.  Matignon,  in  La  Technique  Modn'ne,  Dr.  Carlo  Rossi,  manager 
of  a  nitric  acid  works  at  Legnano,  has  produced  with  the  aid  of 
the  electric  furnace  a  new  substance,  which  he  calls  Elianite,  and 
which  is  proof  against  all  acids.  Compared  with  cast-iron,  61ianite 
has  about  three-quarters  the  tensile  strength  and  a  quarter  to  three- 
quarters  the  resistance  to  compression  ;  its  electrical  and  thermal 
conductivities  are  20  per  cent,  lower,  but  its  hardness  is  r6  times 
that  of  cast-iron.  Its  density  is  slightly  less.  The  melting  point 
of  elianite  is  1,400°  C.  The  new  material  casts  well,  and  is  suit- 
able for  the  construction  of  apparatus  of  large  dimensions  for  the 
concentration  of  nitric  acid  in  vacuum  pans  by  steam  heating,  a 
process  which  will  facilitate  the  production  of  fuming  nitric  acid 
required  for  the  manufacture  of  explosives.  Prof.  Matignon  states 
that  the  new  substance  probably  consists  essentially  of  a  ferro- 
Bilicon,  and,  therefore,  is  readily  attacked  by  alkaline  solutions  ; 
but  to  the  acid  manufacturing  industries  it  will  be  of  the  greatest 
importance,  enabling  many  processes  to  be  adopted  which  have 
hitherto  been  impracticable  for  want  of  a  suitable  material. 


Chambers   of  Commenf 'and  Income    Tax. — The 

Executive  Council  of  the  Association  of  Cbarr.h/<-r-'  of  'or/,  [..erce  of 
the  United  Kingdom  seme  timea^o  appointed  a  rp<x:i&l  ^ommittre 
to  consider  what  represftntations  sbonld  be  made  to  the  Board  of 
Inland  Revenue  as  the  outcome  of  oerlAin  reflolationn  that  wire 
passed  at  the  annual  meetingn  in  I'JI2  and  19I3  with  rrg&rd  to 
depreciation  and  other  matt*;rc  The  reteult  of  the  dt-liher»tunu  \» 
that  the  Committee  agreed  that  repretentations  should  be  made  oo 
the  following  questions  : — 

1.  AUnwancfc  for  depreciation  of  buildings  and  otber  stmctant. 

2.  Allowance  for  depreciation  of  wasting  asaeifl,  shaft  Binkint: 
and  development,  furniture,  fixtures  and  fitting*. 

3.  Allowance  for  expenses  of  removal  and  rearrangement  of 
plant  and  machinery. 

4.  Increased  allowance  for  depreciation  in  respect  of  ncacbinerj 
in  operation  day  and  night. 

5.  Regularisation  of  rates  of  depreciation  allowed  in  diffennt 
trades. 

The  Committee  also  suggest  for  the  consideration  of  the  Board 
of  Inland  Revenue  :  — 

1.  The  consolidation  and  amendment  ol  the  Income-Tax  Acta  in 
force  and  incorporating  either  in  the  Act  or  in  the  rules  and 
schedules  the  instructions  issued  from  time  to  time  by  the  Inland 
Revenue  to  its  officials  as  to  their  duties  and  the  roles  for  calculat- 
ing deductions  from  depreciation. 

2.  Assurance  in  all  districts  of  continuity  of  policy  in  practice 
and  administration. 

3.  All  earned  income?,  whether  from  trade  or  employment,  should 
be  assessed  under  Schedule  D. 

4.  The  allowance  of  formation  expenses  of  joint-stock  crmpanies 
and  expenses  incurred  in  issuing  further  capital  as  deductions,  as 
well  as  all  expenses  or  losses  incident  i:o  carrying  on  a  bnt-ineBS, 
and  which  either  by  law  or  commercial  usage  must  be  met  out  of 
profits  before  dividends  can  be  declared  to  thareholder?. 

An  Interesting    Electric    Motor    Fire    Ensrine. — 

Like  most  of  the  leading  fire  brigades  iu  the  world,  the  equipment 
of  that  of  New  York  is  being  rapidly  converted  from  horse  to  motor 
traction.  In  connection  with  the  change,  the  Xew  York  authorities 
have  carried  out  an  interesting  experiment — that  of  converting  one 
of  the  old  horse-drawn  steam  fire  engines  to  electric  traction.  The 
vehicle,  which  had  previously  seen  10  years'  service,  was  converted 
by  the  Couple  Gear  Freight  Wheel  Co.,  of  Xew  York,  who  removed 
the  old  front  portion  of  the  machine  and  replaced  it  with  steering 
gear  and  a  front  axle  with  two  hub  electric  motors,  and  an  80  cell 
storage  battery  divided  into  two  sections.  The  vehicle,  for  the 
accompanying  illustration  of  which  we  are  indebted  to  ♦^he 
"  Edison  Monthly,"  was  put  in  service  in  April,  1912,  and  during 
the  ensuing  12  months,  it  was  called  out  to  319  fire  alarms,  covering 
approximately  the  same  number  of  miles.  No  mileage  record  was 
kept,   but  a   mile   for  each  alarm   is   considered   a   fair  average. 


Horse-drawn  Fire  Engine,  converted  for  Battery  Traction. 

During  the  12  months,  energy  to  the  extent  of  1,965  kw. -hours 
was  cousumed  in  charging  the  batteries,  the  cost  of  the  same  being 
£24  lOs.  Added  to  this  was  £14  los.  for  sundries,  and  £40  for 
depreciation,  making  the  total  cost  of  motive  power  for  the 
apparatus  for  the  year  just  under  £80.  For  compariscn,  the  fire 
department  officials  prepared  a  table  showing  the  cost  of  horses  for 
a  similar  vehicle.  The  principal  item  is  that  of  feed — £85  118. 
Added  to  this  is  £4  7s.  6d.  for  veterinary  service,  £17  14s.  6d.  for 
shoeing,  and  £28  16s.  6d.  for  depreciatic n,  making  a  total  of 
£136  9s.  6d.  These  figures,  which  are  based  on  the  performance 
and  cost  of  keeping  three  horses,  show  that  there  was  an  econcmy- 
of  roundly  £56  in  favour  of  the  electromobile.  During  its  first 
year  there  was  not  a  single  instance  of  damage  to  the  electrical 
equipment  of  the  machine,  although  street  accidents  necessitated 
some  repairs  to  the  mechanical  portion.  More  than  14  hours  were 
spent  at  fires  during  the  12  months,  and  approximately  230,000 
gallons  of  water  were  pumped. 

The    Wo)ld*s    Hjdroelectrical    Resonrees.- From 

statistics  collected  by  De  la  Brosee,  it  appears  that  the  water 
powers  available  for  electric  generation  in  France  range  in  the 
aggregate  between  4,000,000  H  P.  in  the  lowest  water  period,  and 
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8,000,000  H.p.  in  the  hifirhest  water  period.  Theie  are  distributed 
in  the  three  chief  regions  of  France.  The  following  figures  give 
the  water-power  in  h.p.  at  lowest  water  : — 

Alps  and  Pyrenees        2,300,000 

Middle  and  East  900,000 

Other  regions 1,400,000 


Total  4,600,000 

The  extent  of  the  present  utilisation  is  600,000  h.p.  Installa- 
tions under  oonstruotion,  or  contracted  for,  represent  145,000  h.p. 
and  projected,  636,000  h.p.  These  are  allocated  to  the  various 
regions  as  follows  : — 


Utilised 

H.p. 

Employed  for 

Electro- 
chemistry. 

H  P. 

Electro- 
metallurgy. 

HP. 

Light  and 

power, 

H.p. 

Sundry 

H.V. 

Alps      

Middle  region... 
Pyrenees 
Other  regions... 

478,000 
51,000 
56,000 
21,000 

60,000 
10,000 

210,000 

1,000 

10,000 

195,000 
50,000 
35,000 
21,000 

8,000 

600,000 

70,000 

221,000 

301,000 

8,000 

The  value  of  the  water  power  installations  is  shown  by  the 
amount  of  share  and  bond  capital  of  the  several  concerns.  It 
appears  that  power  and  railway  companies  stand  for  430,000,000 
francs.  The  value  of  the  electro-ohemical  and  electro-metallur- 
srioal  undertaking?  totals  11 0,000,000 if r.  The  value  of  French 
undertakings  consequently  aggregates  640,000,000  fr. 

These  figures  compare  with  the  available  and  utilised  powers 
of  foreign  countries  as  under  : — 


Water-power  capacity  at  the 

Percentage 

Country. 

turbine  axles. 

of  utilisation. 

Available,      i 

Used. 

Great  Britain        

963.000 

80,000 

8*3 

Germany 

1,425,000 

445,000 

31-2 

Switzerland           

1,500,000 

380,000 

25-0 

Spain          

5,000,000 

130,000 

26 

Italy           

5,500,000 

510,000 

92 

France        

0,587,000 

600,000 

10-3 

Austria-Hungary 

6,460,000 

515,000 

80 

Sweden       

6,750,000 

.550,000 

8-2 

Norway      

7,500,000 

,550,000 

7-3 

Europe,  total         

40,956,000 

3,760,000 

92 

United  States        

30,000,000 

2,000,000 

6'6 

Japan          

65,000 

""^ 

The  stimulus  which  electricity  must  prove  to  the  industrial 
development  of  countries  barren  of  coal  resources  is  very  evident 
from  the  above  statistics. 

Peat  as  Station  Fuel. — The  generating  station  on  the 
Wiesmoor  in  East  Friesland,  which  has  now  been  in  operation  for 
a  period  of  about  two  years,  and  which  has  been  referred  to  on 
former  occasions,  was  designed  for  the  purpose  of  utilising  peat  as 
the  boiler  fuel,  and  at  the  same  time  to  open  up  the  moorland  to 
agricultural  operations.  The  nearest  locality  to  the  station  is 
Aurich,  which  is  nearly  14  miles  distant,  and  not  a  single  district 
exists  in  the  vicinity  which  promises  to  become  a  good  customer 
for  the  supply  of  electrical  energy  for  its  industries.  According 
to  an  article  in  the  Technische  Rundachau,  by  Prof.  J.  Teiohm tiller, 
the  peat  has  to  be  kept  in  considerable  quantities  in  a  very  dry 
condition  ready  for  use,  if  there  is  not  to  be  a  shortage  of  fuel  at 
the  end  of  the  winter,  when  the  beginning  of  the  peat  production 
campaign  commences.  In  addition  to  large  stacks  of  peat 
briquettes  which  are  accumulated,  a  peat  shed  having  a  storage 
capacity  of  2,000  tons  is  provided  in  the  station,  and  a  second  shed 
adjoins  the  boiler  house.  At  the  outset  the  conditions  attending 
the  firing  of  the  boilers  did  not  permit  of  the  utilisation  of  the 
fuel  so  as  to  obtain  a  high  degree  of  eflBciency,  but  after  trials 
extending  over  a  considerable  period,  it  was  found  possible  to  reduce 
the  consumption  of  peat  first  to  5'9  lb.  per  KW.-hour,  and  finally 
to  5"5  lb.  per  KW.-hour.  With  peat  at  a  price  of  5s.  per  ton,  these 
figures  represent  a  cost  of  ■156d.  per  KW.-hour  for  fuel,  which  is 
held  to  afford  proof  that  a  peat  fuel  generating  station  can  be 
worked  successfully  on  an  economic  basis. 

The  generating  plant  comprises  four  steam  turbo- dynamos,  each 
of  1,500  KW.,  and  generating  energy  at  5,000  volts,  which  may  be 
transformed  up  to  20,000  volts.  The  overhead  network  is  carried 
on  wooden  masts  which  have  been  bedded  in  the  sub-soil  of  the 
moor — an  operation  which  was  extremely  difiBculfc  to  carry  out,  in 
consequence  of  the  nature  of  the  soil.  The  peculiarity  of  the 
undertaking  lies  in  the  cultivation  of  the  moor  simultaneously 
with  the  winning  of  the  peat.  For  the  former  purpose  the 
drainage  of  the  moor  comes  first  into  consideration,  and  wide  and 
navigable  canals  are  being  made  which  receive  the  water  collected 
by  a  network  of  drains,  and  which  convey  the  water  to  public 
■ianals.  When  sufficiently  drained,  the  moor  land  is  ploughed,  and 
harrowed  and  fertilised,  and  then  sown  with  the  first  seed.  The 
drainage  canals  are  excavated  by  two  peat  dredgers,  and  12  eo-called 
peat  machines.     After  the  top  layer  of   "white  moor  peat"  has 


been  removed  by  hand  labour — it  is  of  no  use  as  fuel — thedredgera 
are  brought  into  operation,  the  buckets  being  driven  by  an  electric 
motor,  whilst  a  second  motor  provides  for  horizontal  move- 
ments. The  wet  peat  is  conveyed  to  an  electric  press,  and  the 
cakes  made  are  placed  on  the  surface  of  the  drained  moor  to  dry. 
The  cakes  are  sub-equently  cut  by  machinery  into  briquettes,  and, 
when  completely  air-dried,  although  still  containing  from  20  to  30  per 
cent,  of  water,  they  are  transported  on  a  field  railway  equipped  with 
benzol  locomotives,  for  direct  use  in  the  power  station,  or  for 
storage  in  the  sheds. 

The  peat  machines  work  in  connection  with  elevators,  simi- 
larly to  the  dredgers,  but  deliver  the  peat  from  the  presses  in 
the  form  of  briquettes,  which  are  laid  out  by  labourers  on  the 
drained  moor  to  dry.  Only  the  months  of  April  to  August  are 
available  for  the  collection  of  the  peat,  as  frozen  peat  is  unservice- 
able as  fuel.  If  wet  weather  prevails  about  the  end  of  the  summer 
the  laid-out  peat  absorbs  water,  and  if  it  does  not  become  dry 
again  before  the  arrival  of  frost,  the  latter  renders  it  useless.  On 
the  other  hand,  completely  air-dried  peat  does  not  freeze  and  does 
not  absorb  water,  and  it  can,  therefore,  be  arranged  in  stacks 
for  the  whole  of  the  winter.  The  Wiesmoor  has  an  area  of  about 
15,000  acres,  and  the  peat  a  thickness  on  an  average  of  8  ft.  But 
even  from  the  canals  alone,  which  have  a  length  of  36  miles,  it  is 
calculated  that  the  available  peat  will  sufiice  to  supply  the 
electricity  works  with  fuel  for  a  period  of  20  years,  if  the  dis- 
posal of  electrical  energy  in  this  time  should  grow  to  an  average 
of  20,000,000  KW.-hours  per  annum,  or  to  two  and  a  half  times 
the  amount  of  the  present  production.  On  the  completion  of  the 
canals  the  remainder  of  the  area,  which  in  the  meantime  will  have 
been  under  cultivation  for  agriculture  and  fruit  and  cattle 
raising,  will  be  worked  for  the  peat  deposits.  But  the  final  goal  is 
the  cultivation  of  the  moorland  when  stripped  of  the  peat.  It  is 
considered  that  settlers  will  be  easily  obtainable  for  the  winning 
of  the  peat  and  its  remunerative  sale  to  the  electricity  works,  and 
that  an  area  of  from  12  to  17  acres  will  provide  a  living  for  a 
family  of  five  persons  without  requiring  outside  assistance. 

Electric  Vehicle  Committee. — The  third  meeting  was 

held  on  December  1 1th.  A  letter  was  read  from  the  Chief  Commis- 
sioner of  Metropolitan  Police,  regretting  that  he  was  unable  to  accept 
the  invitation  of  the  Committee  to  become  a  member  of  it.  A  letter 
was  read  from  the  Incorporated  Motor  Users'  Association,  asking 
that  they  might  be  represented  on  the  Committee,  and  as  a  result 
Mr.  E.  S.  Shrapnell-Smith,  the  treasurer  of  the  Association,  had 
been  appointed  for  this  purpose.  The  Sub-Committees  appointed 
are  as  follows  : — 

Technical.— R.  A.  Chattock,  F.  Ayton,  J.  E.  Edgcome,  R.  E. 
Mossay,  E.  S.  Jacob,  Conway  Jenkins,  J.  Christie,  W.  H.  L.  Watson, 
and  a  B  E.A.M.A.  representative  of  the  Dynamo  and  Motor  Section 
and  of  the  Switchgear  Section. 

Commercial.— 'R.  A.  Chattock,  F.  Ayton,  F.  E.  Gripper,  E.  S. 
Shrapnell-Smith,  A.  H.  Seabrook,  A.  C.  Cramb,  H.  Faraday 
Proctor,  W.  S.  Naylor,  J.  F.  Monnot,  W.  R.  Rawlings,  J.  S. 
Highfield.* 

The  following  matters  were  referred  to  the  Technical  Sub- 
Committee  : — 

1.  Arrangements  to  recommend  for  Charging  Batteries. 

2.  To  decide  upon  the  most  suitable  sizes  of  a  line  of  charging 
outfits  :  (A)  for  DC.  systems  ;  (B)  for  A.C,  systems. 

3.  Instructions  for  Charging  Batteries. 
Rules  for  use  in  maintenance  of  Electric  Vehicles. 
Standard  Ratings  for  Motors. 
Standard  Battery  Voltages. 
Standard  Ratings  for  Commercial  Vehicles. 
Wiring  Details. 

Standard  Charging  Plug  and  Receptacle. 
Standard  Battery  Units. 
Electric  Lighting  on  Vehicles. 
the  Commercial  Subcommittee  the  following7matter8  were 


of  a  circular  letter  to  Electric  Supply  Under- 
to   Provision  lof   Charging   Facilities,   Tariffs, 


4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

To 

referred  : — 

1.  The  drafting 
takings  in  regard 
Publicity,  &c. 

2.  Insurance  Rates. 

3.  Parades  and  Exhibitions. 

4.  To  collate  information  and  publish  same. 
6.  Taxation  Matters. 

6.  Issue  of  Maps  and  Lists  giving  information  re  Charging 
Stations. 

7.  Preparation  and  publication  of  Publicity  Matter,  Advertising. 
As  it  would  be  an  advantage  in  the  future  if  the  standard  plug 

and  receptacle  could  be  made  an  internntional  one,  the  secretary 
was  directed  to  get  into  touch  with  the  German  and  French  Insti- 
tutions of  Electrical  Engineers,  in  order  to  ascertain  whether  such 
a  proposal  would  have  their  support. 

Ozone. — Writing  to  the  Times  of  December  16th,  Dr. 
Leonard  Hill  refers  to  the  adverse  criticipm  of  certain  American 
scientists,  and  says  that  animals  exposed  for  nine  hours  each  day 
for  a  fortnight  to  a  concentration  of  ozone  much  higher  than  is 
used  in  ventilation,  suffered  no  harm  and  put  on  weight  like  control 
animals. 

The  health  of  the  Central  Tube  Railway  men  shows  that  the 
weak  concentration  of  ozone  there  used  has  had  no  ill  effect.  The 
proved  fact  remains  that  ozone  abolishes  our  power  to  smell  almost 
all  the  evil  trade  smells,  and  in  a  concentration  which  does  no 
harm.  The  American  authors  are  perfectly  right  in  insisting  that 
ozone  should  not  be  used  in  schools,  &c.,  in   place  of  an  adequate 

*  Elected  to  tepresent  Ino,  Assoc,  of  EUctric  Power  CompanieB. 
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supply  of  fresh  air.  Fresh  cool  movinf;  air  is  esof-ntial  for  the 
maintenance  of  vifroroue  health.  But  there  are,  unfortnriately, 
numerous  places  in  our  cities  where  the  unpleacant  smell  and 
monotonous  depressing;:  quality  of  the  air  cannot  be  remedied 
wholly  by  ventilation. 

"It  does  not  matter  in  the  least  whether  ozone  destroys  the  tmell 
or  prevents  our  smelling  it ;  if  it  takes  away  a  monotonous  and 
depressinsr  sensation  it  does  good.  The  other  day  I  had  a  he- goat 
in  my  laboratory,  and  its  smell  was  overpowering  and  most  un- 
pleasant. A  few  minutes'  run  of  an  ozone  apparatus  freed  the 
room  from  smell,  and  made  it  pleasant.  There  can  he  no  doubt 
that  the  unpleasant  smell  of  the  Central  London  Tube  Railway  has 
been  very  largely  removed  by  the  use  of  ozone,  and  having  deter- 
mined, and  insisted  on,  the  provision  of  a  safe  concentration  there 
I  can  see  no  harm  in  its  employment." 

Institation  and   Lecture   Kotes.— Derby    Society 

OF  Engineers. — The  syllabus  of  the  Society  for  the  current 
session  includes  an  item  for  February  10th  entitled  "Notes  and 
Experiments  in  Wireless  Telegraphy,"  by  Messrs.  S.  G.  Taylor  and 
A.  T.  Lee.  The  booklet  containing  the  rules  of  the  Society  also 
sets  forth  particulars  regarding  the  Derby  Wireless  Club  (there  are 
about  30  stations  in  the  district)  and  a  number  of  other  local 
societies,  with  an  engagement  memorandum  book,  quite  a  useful 
combination. 

AsociACioN  Argentina  de  Electro  Tbcnicos. —  On  Octo- 
ber 18th  last,  this  society  was  constituted,  with  a  list  of  200 
adherentp,  to  bring  together  all  those  connected  with  or  interested 
in  electrical  enterprise  in  Argentina. 

Institution  of  Electrical  Engineers.— At  the  opening 
meeting  of  the  Students'  Section,  on  November  26th,  an 
address  was  delivered  by  Dr.  C.  V.  Drysdale,  on  "  Food  Supply  and 
the  Electrical  Engineer."  Dr.  Drysdale  said  that  the  Birkeland- 
Eyde  system  now  utilised  about  300,000  h.p.  of  water  power, 
fixing  about  35  million  pounds  of  nitrogen  annually.  Another 
process  was  the  production  of  calcium  cyanamide  by  the  Franck 
Caro  method.  About  90  million  pounds  of  nitrogen  were  now 
annually  fixed  by  this  process,  making  about  125  million  pounds 
in  all.  This  amount  was  only  sufficient  to  increase  the  world's 
harvest  of  cereals  by  lees  than  1  per  cent.,  and  the  needs  of  an 
unrestricted  population  would  demand  a  present  increase  of  30 
per  cent,,  and  a  4  per  cent,  further  increase  each  year.  There 
was,  therefore,  little  likelihood  of  supply  equalling  demand.  Sug- 
gestions were  made  as  to  the  utilisation  of  electrical  power  for 
ploughing  and  subsoil  treatment  for  "  dry  farming,"  for  increas- 
ing rainfall,  electrolysing  the  soil,  supplying  ultra-violet  radia- 
tion, &c.  The  possibility  of  employing  the  solar  energy  directly 
for  the  fixation  of  nitrogen  was  also  considered. 

CoBNiSH  Institute  of  Mining,  Mechanical  and  Metal- 
lurgical Engineers. — On  December  13th  the  Institute  discussed 
two  papers,  recently  read — one  by  Mr.  L.  A.  Hards  on  "  The 
Application  of  Electricity  to  Mines,"  and  one  by  Mr.  R.  D.  Gill,  on 
"  Comparisons  of  Costs  of  Mine  Power." 

Junior  Institution  of  Engineers. — A  paper  was  recently 
given  on  the  subject  of  "Efficiency  of  Production,"  by  Mr.  H.  N. 
Munro,  who  pointed  out  that  England's  supremacy  as  a  manu- 
facturing country  depended  upon  her  status  in  the  world's  market. 
The  factors  infiuencing  this  status,  which  is  dependent  on  our 
efficient  production,  were  discussed  seriatim. 

Institute  of  Metals. — The  annual  general  meeting  will  be 
held  at  the  Institution  of  Mechanical  Engineers,  Westminster,  on 
March  17th  and  18th,  1914.  The  annual  dinner  will  take  place  on 
March  17th,  1914.  The  Fourth  May  Lecture  is  to  be  delivered  by 
Prof.  E.  Heyn,  of  Berlin,  early  in  the  month  of  May,  and  will  deal 
with  the  subject  of  "  Internal  Strains  in  Cold-Wrought  Metals 
and  Some  Troubles  Caused  Thereby."  The  Institute  has  just  pub- 
lished a  volume  entitled  "  The  Second  Report  of  the  Corrosion 
Committee,"  which  contains,  in  addition  to  the  report,  a  verbatim 
account  of  the  discussion  that  took  place  at  the  recent  Ghent 
meeting,  together  with  many  additional  contributions  to  the  dis- 
cussion made  subsequently  by  correspondence. 

A  paper  on  ''The  Desirability  of  Electrification  of  Railways'" 
was  read  by  Mr.  W.  T.  Wardale,  of  Sheffield,  at  a  recent  meeting 
of  the  HUDDERSFIELD  ENGINEERING  SOCIETY.  Mr.  Wardale 
urged  the  electrification  of  railways  to  cope  with  the  greater  speeds 
required,  the  safety  of  passengers,  and  heavier  trains  which  had  to 
be  hauled,  whilst  he  also  pointed  out  that  a  matter  of  great  im- 
poTtonce  was  that  the  signalman  would  have  apparatus  to  hand 
which  would  control  trains  in  the  section  governed  by  his  signals. 
The  driver,  under  the  electric  system,  would  be  able  to  devote  his 
whole  attention  to  watching  the  signals. 

Society  of  Engineers  (Incorporated).— The  annual  general 
meeting  of  the  Society  was  held  on  the  8th  inst.  It  was  announced 
that  Mr.  H.  C.  H.  Shenton  was  elected  President.  The  report  cf 
the  Council  dealt  with  the  many  activities  of  the  Society,  and 
referred  particularly  to  the  consideration  that  was  being  given  to 
the  status  of  the  engineering  profession. 

Strike  at  Schenectady. — The  Electrical  World  states 
that  on  December  1st  the  employes  of  the  General  Electric  Co. 
returned  to  work.  There  was  no  disorder  during  the  strike,  or 
rather  the  "demonstration,"  as  the  men  called  it.  The  employes' 
committee  was  satisfied  that  there  was  no  intentional  discrimina- 
tion against  individuals,  and  admitted  that  the  strike  was  due  to  a 
misunderstanding. 

B.E.i.M.A. — At  the  Council  meeting  held  on  the 
18th  inst.,  the  following  firms  were  elected  members  of  the 
AsBooiation  :— Fraser  &  Chalmers,  Ltd.  ;  Johnson  &  Phillips,  Ltd.  ; 
Thomai  Kesnor  &  Co.,  Ltd. ;  and  the  Record  Electrical  Co.,  Ltd. 


Rubber. — The  comDoodity  market  hat  been  qaietlj 
steady  on  the  whole,  bot  the  laxt  aoctioni  provided  a  oompleU* 
sufficiency  of  raw  mat«'rial  for  the  a«e  of  coiuaoiers.  and  m  Um 
tendency  on  the  part  of  uneni  wa*  rather  to  bang  back  for  tbetim* 
being,  there  was  a  ><!ightly  f-attier  tone  as  the  nlo  ^ftogn^ttA,  and 
the  b«>i-t  figures  were  not  fully  supported  at  the  end.  Tbf're  itm, 
neverthelesK,  a  pretty  good  tendency  at  the  dote  of  the  wlea. 
Baying  will  naturally  remain  of  a  restncted  order  now  antil  the 
way  is  clear  into  the  New  Year.  The  fact  that  1914  will  probably 
witneiB  a  cf^nsiderable  further  increase  in  the  quantities  of  robber 
coming  forward  available  for  dii<pofaI  at  tbo  periodical  wka 
appears  in  no  way  to  weigh  upfin  the  poflition.  With  the  final 
sales  of  the  year,  held  on  Decemtjer  Hlsf.  the  new  conditions  of  aaU 
agreed  upon  come  into  fnrce,  and  these,  which  mean  that  all  prices 
will  be  net,  involve  a  difference  of  about  H  per  cent,  on  all  grades. 
There  is  a  good  deal  of  curio<«ity  as  to  the  way  in  which  matters 
will  shape  during  the  N'ew  Year,  and  opinions  are  rather  divided 
as  to  the  effects  which  may  be  expected  to  follow  from  the  cbanircs 
in  contemplation  regarding  the  handling  of  the  material  offend 
at  the  sales,  and  as  to  the  standardisation  proposals.  A  forther 
point  is  that  the  future  of  supplies  may  be  affected  materially  by 
the  reduced  duties  on  rubber  from  the  Acre  district,  which  oome 
into  operation  at  the  beginning  of  the  N'ew  Year.  It  is  the  firm 
impression  that  these  will  have  the  effect  of  greatly  ?timalatin(f 
the  exports  of  rubber  from  this  district  to  Europe  and  the  Tnited 
States,  and  no  doubt  this  will  prove  to  be  the  case,  but  it  is  yet 
to  be  remembered  that  at  round  to-day's  selling  rates  the  oollec- 
tion  of  wild  rubber  can  hardly  present  many  inducements,  and 
that  taking  the  Amazon  Valley  as  a  whole  there  can  hardly  be 
expected  to  be  any  substantial  expansion  in  the  total  gathered. 
The  cost  of  producing  the  wild  article  is  far  ahead  of  that 
involved  in  the  scientific  cultivation  and  preparaMon  of  rubber  as 
practised  on  the  better  class  plantations  in  the  Middle  Ea^t,  while 
in  the  matter  of  reliability  and  actual  yield  of  rubber,  the  planta- 
tion product  is  steadily  taking  a  higher  and  higher  place.  The 
standardisation  proposals  are  very  much  to  the  fore  now,  and 
there  is  not  the  least  doubt  that  some  important  results  will  accrue 
from  the  deliberations  regarding  the  investigations  which  have 
been  made  into  the  question.  The  main  thing  which  it  is  sought 
to  ensure  is  the  uniformity  of  quality  of  the  plantation  product, 
one  of  the  chief  drawbacks  to  its  use  having  been  its  extremes  of 
variability,  and  any  common  action  which  may  reduce  this  to 
narrow  proportions,  and  thus  allow  the  buyer  to  know  that  in 
buying  he  is  obtaining  an  article  suitable  to  his  requirement,-*  and 
agreeing  in  its  properties  with  apparently  similar  material  pur- 
chased by  him,  is  a  boon.  That  irregularity  in  quality  is  pre- 
ventible  there  can  he  no  serious  doubt,  and  that  it  must  be 
removed  and  a  standard  type  article  substituted,  there  is  equally  no 
question.  The  only  thing  is,  how  long  the  methods  now  being 
condemned  by  force  of  public  opinion  can  be  permitted  to  survive. 
The  chief  reform  desired  is  without  (luestion  the  standardisation 
of  the  rubber.  When  once  this  is  settled  there  will  be  time  and 
opportunity  to  take  other  matters  of  a  less  urgent  nature  in  hand, 
though  with  standardisation  there  must  also  be  reform  as  regards 
grading.  The  New  Year  will  certainly  see  big  strides  made  in 
these  matters,  and  greatly  to  thcvhenefit  of  the  plantation  industry 
at  large. 

Electric    Cooking    at    Victoria.    B.C.— Mr.    Halls. 

manager  of  the  light  and  power  departirent  of  the  B.C.  Electric 
Railway  Co.,  writing,  in  response  to  a  request,  in  the  Journal  of 
Electricity,  Pauer  and  Gax,  says  the  accounts  of  20  cnstomeis 
selected  at  random,  but  representative  of  the  rest,  were  analysed. 
They  show  a  total  connected  load  of  74'5  kw.,  or  an  average  of 
3,725  watts  per  customer,  the  maximum  load  being  4  o,  and  the 
minimum  2  kw. 

From  January  to  June  of  this  year,  both  months  inclusive,  their 
average  monthly  consumption  vas  86  kw. -hours  per  customer,  the 
highest  individual  average  being  184  KW.-hours,  and  the  lowest 
45  KW.-hours  per  month,  with  an  average  monthly  ccnsumption  of 
23  2  KW.-hours  per  connected  kw.  The  lowest  amount  paid  during 
that  period,  was  a  bill  for  $1  75.  the  minimum  charge  on  a  small 
connected  load  and  the  highest,  $12  45,  the  load  being  45  Kw. 

On  account  of  the  minimum  charge  irade,  the  average  price  over 
the  period  and  for  the  customers  considered  wtis  5  44  cents  per  KW.- 
hour.  The  highest  earnings  per  month  per  connected  kw.  was  §3.00 
on  a  load  of  2  kw.,  and  the  lowest  65  cents  on  a  connected  load  of 
4"5  KW  ,  the  average  earnings  per  connected  Kw.  t>eing  Jl.26  per 
month.  The  smaller  connecttd  loads  show  the  beet  average 
earnings. 

There  seems  to  be  but  little  influence  of  the  Eeasons  upon  the 
current  consumption.  The  highest  monthly  total  was  in  January, 
the  next  highest  in  June,  and  the  lowetit  in  May,  although 
February,  being  a  thcrt  month,  was  rot  less  than  the  average. 

The  average  KW.-hour  consumption  per  customer  by  months  in 
191 3.  was  as  follows  : — 


January 
February 
March  ... 


97         April 
go         May 
87        June 


82 
79 
90 


The  cooking  rate  which  is  5  cents  per  KW.-honr,  with  a 
minimuni  charge  of  75  oents  per  oonnected  kw.,  has  met  with 
universal  favour. 


Appointments  Vacant.  —  Assistant  engineer  for 
Southern  Ngerian  Government  (t'SOO  +  ).  Particulars  are  given  in 
our  advertisement  pages. 

Inquiries. — Makers  of,  or  British  agents  for,  "Vita" 
electric  liquid  heater  ;  makers  of  Maclean's  patent  electiic  hair 
brushes  are  attked  for. 
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Humphrey  Pump  Tests. — The   official   tests   of   the 

Humphrey  pumps  at  the  Metropolitan  Water  Board's  Chingrford 
works  have  been  carried  out,  with  very  patisfactory  results. 
The  lai^e  pumps  were  specified  to  lift  40  million  gallons  a 
day,  and  in  practice  lifted  47  5  millions  on  the  averagre  ;  the 
smaller  20-million-pallon  pump  discharg^ed  26  million  gaUors. 
The  average  fuel  consumption  of  the  four  large  pumps  was  "93  lb. 
per  W.H.P.,  and  of  the  small  pump  "8  lb.  ;  the  fuel  was  anthracite, 
and  the  tests  covered  six-hour  periods.  It  may  be  noted  that  the 
valve  area  of  the  small  pump  is  relatively  greater  than  in  the  case 
of  the  large  pumps. 

Electricity    at    ^111    per   KW.-liour.— The  central 

station  customer  who  thinks  he  is  paying  a  high  rate  for  his  elec- 
tricity might,  with  profit,  follow  the  calculations  sent  us  by  a 
correspondent  who  has  figured  $111  per  KW.-hour  to  be  the  cost  of 
the  energy  consumed  in  the  average  pocket  flash-lamp.  Such  a 
flash-lamp  is  sold  at  50  cents,  while  a  renewal  of  the  three  minia- 
ture dry  cells  usually  costs  25  cents.  The  little  filament  takes 
about  0'2o  ampere,  and  the  battery  supplies  S  volts.  Used  daily 
such  a  battery  will  be  found  to  be  exhausted  in,  say,  two  months, 
or  after  a  total  of  180  minutes  or  three  hours'  operation.  The  out- 
put of  the  cells  has,  therefore,  been  3  volts  x  025  ampere  x 
3  hours,  which  equals  2'25  watt-hours.  At  this  rate  of  25  cents 
for  225  watt-hours,  the  cost  of  a  kilowatt-hour  would  be  11,100 
cents,  or  $111 — which  is  more  than  a  thousand  times  the  average 
rate  paid  for  central  station  electricity.  Applying  the  same  scheme 
of  careful  calculation  to  the  service  performance  of  a  pair  of  dry 
cells  used  for  door-bell  ringing,  an  even  higher  cost  per  kilowatt- 
hour  will  be  obtained,  for  here  the  draft  of  current  taken  from  the 
battery  is  smaller,  while  the  extremely  short  periods  of  use  result 
in  a  distressingly  low  "  load  factor." — Electrical  World. 


OUR    PERSONAL    COLUMN. 

llip.  Editors  itivitp.  electrical  engineers,  ivhether  connecte.A  with  the 
techtiical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railicay  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  Officials. — The  Aberdeen  Corporation 
electricity  department  held  their  annual  "At  home"  on  12th  inst. 
at  the  Bon- Accord  Hotel.  Between  50  and  60  couples  were  present 
at  the  supper  and  dance.     Mr.  Bell  presided. 

We  regret  to  learn  that  Mr.  C.  Tubnbull,  M.I.E.E.,  borough 
electrical  engineer  of  Tynemouth,  underwent  an  operation  for 
appendicitis  last  week,  but  we  are  glad  to  hear  that  he  is  now 
progressing  favourably. 

Tramway  Officials. — The  Glasgow  Corporation  last 
week,  after  considerable  discussion,  in  the  course  of  which  amend- 
ments were  proposed  and  defeated,  adopted  the  following  pro- 
posals of  the  Tramways  Committee,  with  reference  to  the  fixing 
of  maximum  and  minimum  salaries  for  heads  of  the  tramways 
departments  : — The  scale  to  be  : — General  manager — Minimum 
salary  per  annum  £1,000,  maximum  salary  £1,400,  annual  incre- 
ment each  year  until  the  maximum  is  reached  £50  ;  salary  of 
present  holder  of  the  office,  £1,100.  Traffic  manager — Minimum 
£400,  maximum  £700,  annual  increment  £25  ;  present  salary, 
£625.  Chief  engineer — Minimum  £400  maximum  £700,  annual 
increment  £25  ;  present  salary  £(;25.  Electrical  engineer — Mini- 
mum £400,  maximum  £700,  annual  increment  £26  ;  present 
salary,  £575.  Secretary  and  treasurer — Minimum  £400,  maximum 
£700.  annual  increment  £25  ;  present  salary,  £425. 

General. — The  Electrical  Apparatus  Co.,  Ltd.,  announce 
that  Mr.  Travis,  of  their  Manchester  office,  has  recently  been 
appointed  general  sales  manager.  He  will,  in  future,  be 
stationed  at  their  works  in  London,  and  will  supervise  the 
whole  sales  organisation  of  the  company.  Mr.  Travis's  position 
in  Manchester  has  been  taken  by  Me.  H.  A.  Bailey,  late  of  the 
Adams  Manufacturing  Co.  Mr.  H.  B.  Eccles,  late  of  the 
Isaria  Co.,  has  also  recently  joined  the  Electrical  Apparatus  Co.'s 
Manchester  office  staff  as  special  meter  salesman. 

Mr.  a.  B.  Randall  has  been  appointed  to  succeed  the  late  Mr. 
A.  R.  Maiden  as  secretary  to  the  Salisbury  E.L.  and  Supply  Co.,  Ltd. 

Obituary. — Mr.  J.  W.  Wilkins. — We  regret  to  learn 
of  the  death,  at  the  advanced  age  of  86  years,  of  Mr.  J.  W.  Wilkirs, 
who,  between  60  and  70  years  ago,  was  engaged  with  Mr. 
Fothergill  Cooke  in  railway  telegraph  work.  In  addition  to  a 
great  deal  of  important  work  of  this  kind,  it  is  also  stated 
that  he  was  one  of  the  earliest  workers  in  connection  with  wire- 
less telegraphy.  For  the  last  60  years  he  had  devoted  much  atten- 
tion to  railway  and  other  engineering  work.  The  Time<.  says  that 
in  spite  of  his  great  age,  Mr.  Wilkins  had  for  some  months  past 
been  occupied  in  experiments  on  the  utilisation  of  waste  products, 
with  a  view  to  producing  an  improved  material  for  the  manufac- 
ture of  electric  insulators. 

According  to  South  Africa,  news  has  been  received  of  a  tragic 
event  at  the  Kleinfontein  Mine,  whereby  Mr  G.  S.  Cross,  the 
chief  electrical  engineer,  lost  bis  life.  Ilis  body  was  found  lying 
on  the  property,  and  his  motor  car  near  by.  Presumably  Mr.  Croes 
was  returning  hom;i,  and  ran  into  a  spruit  on  the  side  of  the  road.  ' 

Mr.  .Tame.s  Ditffv,  who  has  carried  on  business  as  an  electrician 
in  Darwen  for  20  years,  died  last  week  at  the  age  of  53  years. 


The  death  is  announced  from  Yokohama,  Japan,  of  Mr.  R. 
Abbey.  The  deceased,  who  was  72  years  of  age,  was  one  of  the 
first  Englishmen  who  went  out  in  1874,  at  the  request  of  the 
Japanese  Government,  to  give  instruction  in  telegraphy  to  the 
Post  Office  officials  of  that  country.  In  the  12  years  he  was  in  the 
service,  Mr.  Abbey  introduced  the  duplex  telegraph  system  in 
Japan,  and  had  the  honour  of  Bonding  the  first  telegram  frosi 
Yokohama  to  Kobe  when  the  system  was  inaugurated. 

Hills.  —  It  is  stated  that  the  late  Sir  William 
Preece,  K.C.B.,  F.R.S.,  left  £32,320  gross  and  £22,074  net 
personalty. 

The  late  Mr.  Arthur  Chamberlain  left  £143,588  gross  and 
£125,660  net  personalty". 


NEW    COMPANIES    REGISTERED. 


Newcastle-iipon-Tyne  Motor  Co.,  Ltd.  (132,723)  —Registered 

December  Hth,  by  Waterlcw  &  Sons,  Ltd.,  London  Wall,  E.G.  Capital, 
f 60,000  in  jEI  shaves.  Objects:  To  take  over  that  part  of  the  business  of  Sir 
Wm  Angus,  Sanderson  &  Co.,  Ltd.,  which  relates  to  the  matufacture  and  sale 
of  the  "Newcastle-upon-Tyne  "  or  "N.U.T."  motor  cycle,  and  to  adopt 
agreements  (I)  with  the  said  vendor  company,  T.  Bsndersoa  and  F.  H. 
Sanderson  ;  (2)  between  Edison  &  Swan  United  Electric  Light  Co.,  Ltd.,  and  T. 
Sanderson ;  and  (3)  with  H.  Mason.  The  signatorits  (with  one  share 
each)  are:  — G.  A.  Prance,  M.P.,  Newbiggen  Hall,  near  Newcastle-on-Tyne ; 
T.  Sanderson,  St.  Thomas  Street,  Newcastle-on-Tyne,  director  cf  Sir  Wm. 
Angus,  Sanderson  &.  Co,,  Ltd. :  F.  H.  Sanderson,  tit.  Thomas  Street, 
Newcastle-on-Tyne,  director  of  Sir  Wm.  Angus,  Sanderson  &  Co., 
Ltd.;  G.  P.  Tweedy,  Jesmond  Park  East,  Newcastleon-Tyne,  engineer; 
R.  Doxford,  Grindon  Close,  Sunderland,  shipbuilder ;  H.  Mason,  Burn 
Villas,  Spital  Tongues,  Newcastle  on-Tyne,  motor  cycle  engineer;  W. 
ti.  Burton,  Pilgrim  House,  Newcastle-on-Tyne,  solicitor.  Minimum  cath 
subscription,  25,000  shares.  The  flrst  directors  (to  number  not  less  than 
five  or  more  than  seven)  are  G.  A.  France,  M.P.,  T.  Sanderson,  P.  H. 
Sanderson,  G.  F.  Tweedy,  B,  Doxford  and  H.  Mason  ;  qualification  (after 
statutory  meeting),  j£l,000;  remuneration,  £50  each  per  annum  (chairman, 
£100)  and  a  percentage  of  the  profits.  Secretary,  J.  Hamilton ;  solicitors, 
Watson,  Burton  &.  Corder,  Pilgrim  Street,  Newcastle-on-Tyne.  Registered 
fBoe,  St.  Thomas  Street,  Newcastle-on-Tyne. 

Sun  Power  Co.,  Ltd.  (132,640).— Registered  December  8th,  by 
Woodhouse  &  Davidson,  10-11,  Lime  Street,  EC.  Cspital,  £600,000  in  £1 
shares  (282,461  6  per  cent,  cumulative  participating  preference).  Objects,  to 
acquire  any  inventions  relating  to  the  utilisation  of  solar  heat  and  apparatus 
connected  therewith,  and  particularly  the  rights  for  the  Eastern  Hemisphere 
in  certain  inventions  of  Frank  Shuman,  of  Philadelphia,  U.S.A.,  and  to  adopt 
an  agreement  with  the  Sun  Power  Co.  (Eastern  Hemisphere).  Ltd.  The 
subscribers  (with  one  share  each)  are:-Segar  R.  Bastard,  The  Friars, 
Chigwell  Road,  Essex,  solicitor;  A.  0.  King,  EUeray,  Windermere,  bleacher 
and  finisher;  G.  G.  Denton,  The  Grange,  Littlemore,  Oxford,  late  Governor 
of  Gambia  ;  F.  8.  Gandy,  13,  Defoe  Road,  Stoke  Newington,  N.,  accountant ; 
W.  S.  Last,  111,  North  Hill,  Highgate,  company  registrar;  L.  C.  Beckwith, 
382,  Brixton  Road,  8.W.,  clerk  ;  A.  J.  CuDey,  68,  Arthur  Road,  Brixton.  8.W., 
secretary.  Minimum  cash  subsotiption,  seven  shares.  The  first  directors  (to 
be  not  less  than  three  or  more  than  eleven),  are  Segar  R,  Bastard,  A.  J, 
King  and  G.  G.  Denton ;  qualification,  one  share ;  remuneration,  £50  each 
per  annum  (chairman,  £150;  vice-chairman,  £100),  and  a  percentage  of  the 
profits.    Registered  office,  Friars  House,  New  Broad  Street,  E.C. 

British  Arc  Welding  Co.  (Bristol  Channel),  Ltd.  (132,707).— 

This  company  was  registered  on  December  11th,  with  a  capital  of  £2n,000  in 
£1  shares,  to  take  over  a  process  for  electrical  welding  under  a  grant  or 
licence  proposed  to  be  given  by  the  British  Arc  Welding  Co.,  Ltd.  The  sub- 
scribers are  :  —P.  Shearman,  Bute  Docks,  Cardiff,  engineer,  200  shares ; 
J.  Elliott,  Bute  Docks,  Cardiff,  engineer,  200  shares ;  R,  S.  Kennedy, 
41,  Howett  Road,  Belsize  Park,  N.W.,  engineer,  200  shares  ;  A.  J.  Marquand, 
2,  Dock  Chambers,  Cardiff,  engineer,  200  shares  ;  W.  E.  Hewlett, 
Tydvil  Place,  Roath  Park.  Cardiff,  secretary,  100  shares;  C.  Jones,  Trydraw 
Road,  Roath  Park,  Cardiff,  engineer,  lUO  shares;  F.  E.  Lewis,  89,  Scanwell 
Road,  Penarth,  company  eeoretary,  2[!0  share s.  Minimum  cash  subscription 
2,000  bhires.  The  directors  are  to  number  not  less  than  two  or  more  than 
six.  The  British  Arc  Welding  Co.,  Ltd.,  and  John  Shearman  &  Co.,  Ltd., 
may  each  nominate  one  director ;  qualification,  £200.  Secretary,  F.  E.  Lewis. 
Reg  stered  office:  2,  Dock  Chambers,  Cardiff. 

W.  S.  Jeal  &  Co.,  Ltd.  (132,643).— This  company  was  registered 
on  December  8th,  with  a  capital  of  £.550,  in  500  preference  shares  of  £1  each, 
and  1,000  ordinary  shares  of  Is.  each,  to  carry  on  the  busimess  of  electrical 
engineers,  designers  and  manufacturers  of,  agents  for  and  dealers  in  motor- 
cars, motor-cycles  and  accessories,  electrical  storage  batteries  and  apparatus, 
(Sc,  and  to  adopt  an  agreement  with  W.  S.  Jeal.  The  subscribers  (with  one 
preference  share  each)  are  :— C.  N.  Murphy,  Mindaroo,  Gnrrads  Road,  Streat- 
ham.  S.W.,  merchant;  F.  Hill,  7,  Braxted  Park,  Streatham,  8.W.,  builder; 
J.  E.  M.  Tyler,  3,  Braxted  Park,  Streatham,  8.W.,  builder;  W.  8.  Jeal,  17, 
Chryssell  Road,  North  Brixton,  8.W.,  electrical  engineer.  Private  company. 
The  number  of  directors  is  not  to  be  less  than  three  or  more  than  five;  the 
first  are  C.  N.  Murphy,  F.  Hill,  J.  E.  M.  Tyler  and  W.  8.  Jeal ;  qualification 
£10.    Registered  ofBoe,  17,  Chryssell  Road,  North  Brixton,  8.W. 

Ledbury  Electric  Supply  Co.,  Ltd,  (132,276).— This  com- 
pany was  registered  on  November  20th,  with  a  capital  of  £4,000  in  300  cumu- 
lative pr'>ference  shares  of  £5  each,  1,000  preferred  ordinary  shares  of  £1 
each,  and  1,500  ordinary  shares  of  £1  each,  to  carry  on  the  business  indicated 
by  the  title.  Th9  subscribers  (with  one  share  each)  are :— J.  H.  Edwards, 
127,  Victoria  Street,  Bristol,  electrical  engineer ;  Seymour  Williams,  38, 
Parliament  Street,  8.W.,  solicitor.  Private  company.  The  number  of 
directors  is  not  to  be  more  than  six  ;  the  subscribers  are  to  appoint  the  flrst ; 
qualification,  50  shares.    Registered  office,  127,  Victoria  Street,  Bristol. 

Magnetos,  Ltd.  (132,721).— This  company  was  registered  on 
December  llth,  with  a  capital  of  £1,000  in  £1  shares,  to  carry  on  the  basiness 
of  magneto  experts,  electrical  and  mechanical  engineers,  Ac.  The  subscribers 
(with  one  share  e»ch)  are:— C.  Godfree,  45,  Broad  Btreet,  W.C,  electrical 
engineer;  R.  P.  Glanville,  9,  Gray's  Inn  Square,  W.O.,  managing  clerk. 
Privite  company.  The  numb-^r  of  directors  is  not  to  be  less  than  two  or  more 
than  five;  the  first  are  C.  Godfree  and  R,  P.  Glanville.  Registered  office,  45, 
Broad  Street,  Bloomsbury,  W.C. 

Railway  Appliances  Co.,  Ltd.  (132,816).— This  company  was 

registered  on  December  16th,  with  a  capital  of  £1,010  in  £1  shares,  to  carry 
on  the  business  of  agents  for,  manufacturers,  installers  and  users  of,  and 
dealers  in  appliancss  and  mechanical  and  enginenring  devices  for  use  upon 
railways,  apparatus  and  appliances  u^ed  in  connection  therewith,  and  with 
electricity  and  compressed  air,  &o.,  and  to  adopt  an  agreement  with  J.  P. 
O'Donnell.  The  subscribers  (with  one  share  each)  are :— F.  E.  Jones,  Eden 
Lodge,  Beckenhani,  solicitor;  J.  Groom,  Pa'.ace  Chambers,  Westminster, 
secretary.  Private  company.  The  number  of  directors  is  not  to  be  less  than 
two  or  more  than  seven  ;  the.flrjt  are  P.  E.  Jones  and  J.  Groom  ;  qualification, 
£1  ;  remuneration,  £50  each  per  annum.  Registered  office,  Palace  Chambers, 
0,  Bridge  Street,  Westminstar. 
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OUTDOOR    AIR=BREAK     SWITCHOEAR. 


By   W.    a.   COATLS.   A.M.l.L.E. 


Within  the  past  few  years  j?roat  chaii^'es  have  been  made 
in  standard  switchojear  practice,  and  probably  the  most 
radical  change  of  all  has  been  the  introduction  of  air-break 


switchgear  for  outdoor  service. 


Fig.  1. — 6,600-voLT  Fuse  Enclosed  in  Wooden  Box. 

This  apparatus  has  yet  to  make  its  appearance  in  England, 
but  that  it  is  well  out  of  the  experimental  stage  in  xVmerica 
will    be   clear,   when    it  is   stated    that  air-break  outdoor 


capacities  up  to  .'>o  k.v.a  ,  are  osaally  siupended  from  the 
pole  cross-arms  by  hanger  irons. 

For  snoali  transformers  the  only  protection  deemed 
necessary  (and,  indeed,  commercially  feasible)  U  to  have  a 
primary  fuse,  and  in  its  elem».-ntary  state  an  indovr  type 
of  fuse  was  enclosed  in  a  suitable  wooden  box,  which  could 
be  mounted  on  the  cross-arms  with  the  tranj-formers  (see 
fig.  \ ).  AlthouL'h  quit';  a  workable  proposition,  snch  ao 
arrangement  is  clearly  open  to  improvement,  and  nowadays 
it  is  customary  to  use  either  a  porcelain  ping- fuse  ^figs.  2 
and  3)  for  small  capacities,  or  for  larirer  transformer  (ircaitfl 
an  expulsion  fuse  on  outdoor  insulators,  so  arranged  as  to 
serve  as  a  link  switch  (fig,  5). 

The  former  type  is  so  designed  as  to  keep  the  live  con- 
tacts properly  shrouded,  and  the  fuse  is  easily  renewabl»'. 
It  can  be  made  so  cheaply  that  it  do^s  not  become  a  matter 
of  importance  if  the  whole  thing  is  burst  by  lightning 
troubles,  as  is  frequently  the  case.  This  type  of  fuse  ia 
capable  of  carrying  a  normal  load  up  to  :i<i  amperes  at 
3,300  volts,  and  is  by  far  the  most  popular  form  at  present 
used. 

The  link  fuse  is  intended  to  be  handled  by  means  of  a 
pole   shod  with  a  special   device   to  carry  the   fuse   tube 

(tig-  4). 

As  a  general  thing,  such  devices  as  these  are  only  used 
with  transformers  up  to  about  .oh-k.v.a.  capacity,  ahove 


I 


Figs.  2  and  3.— 8,300-volt  Pokcelain  Plug-Type  Fuse,  Closed,  and 
Taken  Apart  to  Show  Construction. 

switches  are  now  in  use  on  systems  right  up  to  150,000 
volts  and  of  large  capacity. 

As  is  probably  well  known,  power  and  lighting  distribu- 


Fios.  4  AND  5.— ExriLt^ioN  Switch. 

FUSE   ON   InSULATOBS,    AND   POLE. 


6 


Fig.  6. 


-Three-Pole  Remote-Mechanically  Operated  Switch  Fuse  of  Medium 
Capacity  for  Mounting  on  Cross-Arm 


tion  in  America  is  usually  carried  out  with  overhead  feeders, 
and  the  first  application  of  outdoor  switch  apparatus  was  to 
the  protection  of  the  step-down  transformers,   which,  for 


which  limit  it  is  usually  permissible 
to  spend  a  little  more  money  en 
elaborating  the  switchgear. 

iloreover,  the  weight  of  a  .")0- k.v.a. 
transformer  is  just  about  the  maxi- 
mum which  can  conveniently  be 
suspended  from  the  cross-arms  by 
hat3ger  irons,  especially  when  a  single- 
po'e  construction  is  used. 

Above  50  K.V.A.  it  is  more  usual  to 
use  two  or  more  poles,  suitably  braced 
and  provided  with  a  special  bracket 
or  platform  to  carry  the  transformer. 
8uch  construction  necessarily  pro- 
vides greater  space  for  the  accom- 
modation of  the  switchgear,  and 
more  elaborate  equipment  is,  con- 
sequently, practicable.  Fig.  G 
shows  a  simple  form  of  three-pole  switch  fuse  with 
link  operation.  By  this  meaus  the  h.t.  apparatus  can 
be    located    high   on    the   pole,  well  out  of   harm's   way 

F 
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and  the  operating  lever  located  at  the  ground  level,  so 
that  the  circuit  can  be  isolated  without  the  lineman  havintr 
to  climb  the  pole.     A   padlock  i,*,   of  course,  provided  to 


Fig.  7.— One  Pole  ok  a  Three-Phase  "Baum"  Swivel  Contact  Switch 


prevent  interference  by  unauthorised  persors.  In  this  par- 
ticular design  the  link  is  of  wood,  through  the  centre  of 
which  the  fuse  wire  is  passed.  By  this  means  the  "  expul- 
sion" effect  is  still  retained,  while  the  wood  tube  makes  a 
sound  mechanical  job. 

This  type  of  fuse  has  actually  been  built  up  to  22,00() 
volts,  with  a  contact  spacing  of  16  in.  While  this  is  really 
sufficient  to  allow  safe  handling  when  renewing  a  fuse  wire, 
yet  it  is  more  usual  on  the  higher  voltages  to  use  separate 
switch  and  fuse  units. 

Fig.  7  shows  one  pole  of  a  somewhat  ingenious  switch 
designed  for  use  in  this  manner.  The  two  contact  blades 
are  so  mounted  as  to   swivel    with  relation  to  the    main 


tluit  the  poles  soon  work  loose  in  the  ground,  no  matter  how 
carefully  the  soil  has  been  tamped  around  them. 

Tliis  has  led  to  the  development  of  outdoor  sub-stations 
mounted  on  light  steel  towers,  which  lend 
themselves  much  better  to  stiff  mechanical 
construction,  and  are  at  the  same  time 
capable  of  being  slii|ped  in  parts,  &nd 
easily  and  quickly  assembled  in  the  field. 

In  figs.  8,  9  and  1 2  are  shown  three 
sub-stations  of  this  tyfe,  designed  and 
built  by  the  Transmission  Engineering  Co., 
who  have  probably  done  more  towards 
the  development  of  the  cheap  outdoor  sub- 
station than  any  other  firm. 
;  It   will   be  noted  that  in  all  cases  the 

line  wires  can  be  dead- ended  on  the  switch 
insulators,  which,  together  with  the  steel 
structure,  are  made  extra  stiff  for  this 
purpose  so  as  to  avoid  the  necessity  for 
using  aelditional  strain  towers  on  the  line. 
The  particular  sub-stations  illustrated 
are  in  service  on  33,000-vo]t  systems,  and 
similar  apparatus  has  been  made  for  all 
pressures  from  0,600  up  to  66,000  volts. 

The  switching  apparatus  on  all  these 
towers  is  of  the  design  patented  by  Mr. 
A.  W.  Burke,  a  consulting  engineer 
of  Pittsburg.  The  incoming  line  is  first  brought  to  a 
three-pole  horn-type  switch,  thence  to  a  triangular  choke 
coil  and  horn  gap,  and  finally  through  a  horn-type  open 
fuse  to  the  transformers  which  are  located  on  a  platform 
immed'ately  below  the  switchgear. 


Fig.  8.-33,000  volt    Outdoor   Sub-Station  on  a  Colliery 
Plant.     The  small  ehed  contaiaa  the  secondary  twitchgrcar. 


Pig  'I.— Complete  33,000- volt  Outdoor  Sub-Station,  showing 
"Burke"  Horn  Gaps  and  Choke  Coils,  and  Line  Pole. 


contact  cros-:-arm,  and,  consequently,  as  the  switch  opens, 
the  contact  blades  are  first  wrenched  round  in  the  jaws,  and 
thus  break  any  ice  which  has  frozen  on  to  the  contacts. 

In  Great  Britain  such  precautions  are,  perhaps,  unneces- 
sary, but  in  America,  where  the  winter  temperature  may 
drop  to  60^  below  zero  F.,  and  is  subject  to  very  severe  fluc- 
tuations, ice  trouble  is  a  \ery  real  factor  to  be  considered. 

Experience  shows  that  a  wooden  pole  consti  notion  with  a 
high  transformer  platform  is  not  as  stable  as  might  be 
desired,  and  in  exposed  positions  it  is  especially  noticeable 


The  details  of  the  switch  are  well  shown  in  fig.  11, 
which  shows  the  switch  in  a  half-open  position.  The 
moving  portion  is  carried  on  two  insulators  mounted  on  a 
common  swivel  pin,  which  moves  in  a  brass  bearing  bush. 
The  moving  horn  is  connected  to  the  contact  blade  after 
the  manner  of  the  flicker  blade  on  a  conventional  knife 
switch,  and  consequently  the  chief  current-carrjing  parts 
are  well  separated  before  any  arc  is  drawn  across  the  horns. 

There  is  a  widespread  idea  that  rupturing  an  a.c.  system 
in  air  must  inevitably  give  rise  to  surcres  far  more  violent 
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than  would  be  the  case  if  oil  switches  were  used.  In  fact, 
this  would  not  iippcar  to  l)e  the  case.  In  fi<(.  10  we  repro- 
duce an  o8cillogriiph  record  taken  across  a  "  Burke"  born- 


fortunately,    however,    the    writer   has    not  been   able   to 
sf  care  any  oscillograph  records  sapporting  these  8taU:inent«. 


I 
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Fio.  10.— Oscillogram  of  "Bubke"  Switch  opkning  on  a 
33,000-voLT  System  with  Maximum  Load  ok  1,000  kw. 
PASSING.     Upper  Cui  vp,  Voltagre  ;  Lower  Curve,  Current. 

type  switch  when  rupturing  1,000  K\v.,  at  33,000  volts, 
00  cycles,  and  from  this  it  is  clear  that  the  effect  on  the 
voltage  wave  is  extremely  slight,  although  the  switch 
occupied  practically  one  second 
in  opening.  It  will  be  noticed 
that  the  arc  "  hung  on "  for 
some  time  after  it  had  been 
drawn  out  to  so  great  a  length 
as  to  choke  the  current  down 
to  a  small  value.  It  is  generally 
found  that  the  arc  on  a  horn 
gap  "  hangs  on  "  from  one  to  two 
seconds.  This  same  "  Burke  " 
switch  was  subsequently  tested 
on  short-circuit,  and  success- 
fully ruptured  a  load  of  8,000 
KW.,  which  is  a  far  greater 
figure  than  is  ever  likely  to 
occur  on  consumers'  premises. 

On  the  system  of  the  Sierra 
and  San  Francisco  Power  Co. 
it  is  even  stated  that  the  kick 
due  to  opening  air  -  break 
switches  on  ilieir  105,000- 
volt  lines,  is  scarcely  noticeab'e, 
whereas  when  oil  switches  are 
operated  in  like  positions  the 
kick  is  so  pronounced  as  to 
cause   arresters    to   spill   over   and 


.% 
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Fig.   13. -Two  Three  Pole  1.50,000- volt  Hobs  Switches; 

SOLTHEBN   SIEBRA.S  SV.STEll. 


Fig. 


11. — One  Pole  of  a  "Burke" 
Horn-Tyfe  Switch. 


Fig.  H. — "BrhKE"  Choke  Coil,  Hoax 
Gap  Arrester  and  Horn-Type  Fuse. 


to    show   a    25    per 
cent,    variation   on  a  graphic  recording   voltmeter.      Uc- 


r 


The  Burke  lightning  arrester,  choke  ojil  and  horn  fuse  are 
shown  in  detail  in  tig.  14.  It  will  be  noticed  that  one  side 
of  the  arrester  horn  is  actually  part  of 
the  choke  coil,  and  as  the  coil  is  angular 
there  will  be  raa.ximum  tendency  to  spill 
over  just  at  the  lower  corner  in  the  triangle. 

It  is  claimed  that,  due  to  this  construc- 
tion the  accurate  setting  of  the  gap  on  low 
voltages  IS  no  longer  of  primary  import- 
ance, as  for  the  same  spill-over  voltage,  the 
gap  is  some  50  per  cent,  greater  than  is  *he 
case  with  a  simple  horn. 

The  designer  further  claims  that  with 
dynamic  current  tlowing  exceeding  25 
amperes  the  resulting  magnetic  field  in 
the  horn  is  sj  g'vat  as  materially  to 
assist  in  rupturing  the  arc,  and  he  even 
goes  so  far  as  to  advocate  operating  with 
no  series  resistance  in  the  ground  circuit. 

Sab-stations  such  as  we  have  described 
can  be  built  for  little  more  than  half  the 
cost  of  the  usual  form  of  station.  We 
tabulate  below  some  approximate  fisrures 
based  on  pole-supported  transformers,  pro- 
tected on  the  primary  with  switch  fuse, 
choke  coil  and  horn  lightning  arrester. 

Approxim-\te  Net  Cost  per  kw. 
Line  voltage. 


1^1     1>1I« 


KW. 

13,200. 

2-2,0OO. 

3.o,C00. 

75 

lie. 

13s. 

16p. 

90 

103. 

Up. 

13s. 

120 

7?.  6d. 

103. 

Up. 

150 

tis. 

79.  dd. 

103. 

300 

4?. 

53. 

6e. 

Fig.  12.— 33,000- volt  Outdoor  Sub-Station,  Showing  Secondary  Strain 
Insulators  and  Switci: -Operating  Lever. 


The  steel  tower  type  of  sub-station  is  of 
necessity  more  expensive  than  those  tabulated 
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above,  but  even  in  this  case  the  cost  is  only  increased  by  some 
2s.  6d.  per  kw. 

It  should  be  pointed  out  that  in  making  these  estimates 
average  American  prices  have  been  taken,  and  in  England 
the  cost  of  the  wood  pole  structure  would  possibly  be  some- 
what higher. 

Doubtless  equipments  just  as  illustrated  would  not  find 
unqualified  favour  with  the  Home  Office  or  the  Board  of 
Trade,  but,  at  the  same  time,  it  is  not  difficult  to  conceive 
a  few  minor  changes  in  design  which  would  render  them 
sufficiently  safe  for  English  conditions. 

These  high- voltage  outdoor  equipments  are  finding  exten- 
sive favour  in  America,  as  they  enable  supply  to  be  profit- 
ably given  to  small  villages,  individual  farmers,  mines  and 
other  consumers  situated  along  the  route  of  main  feeder  lines. 

Such  small  loads  would  not  be  profitable  if  the  ordinary 
type  of  brick  sub-station  with  oil-break  switches,  &c.,  had 
to  be  provided. 

Farmers  are  probably  the  most  important  class  served 
in  this  way,  and  although  at  first  one  is  apt  to  regard  this 
business  as  mostly  small  lighting,  yet  experience  goes  to 
show  that  once  the  farmer  has  realised  the  possibilitie  of 
the  electric  motor,  he  quickly  enlarges  his  demand. 

In  statistics  taken  by  five  large  power  companies,  it  was 
found  that  their  farm  load  was  over  G6  per  cent,  power  ; 


It  is  now  generally  conceded  that  on  high- voltage  systems 
it  is  advisable  to  conduct  all  switching  operations  on  theL.T. 
side  of  step-up  transformers,  thus  avoiding  the  risk  of  damage 


Fig.  17. — Control  Station  near  Bishop,  California,  showing 
Two  Double-Break  150,000-volt  Three  Pole  Pneu- 
matically Operated  Synchronising  Bowie  Circuit- 
Breakers  ;  Southern  Sierras  Power  Co. 

to  insulation  due  to  surges.  At  the  same  time,  to  deal  with 
emergency  conditions,  it  was  deemed  desirable  on  this  system  to 
use  switches  which  could  safely  be  operated  on  load  if  necessary. 


Fig.  15.— San  Bernardino  Receiving  Station,  Showing  Two  ir)0,000-voLT  Single-Break  Electrically  Operated  Bowie 

Circuit-Breakers.    Outdoor  Sub-Station  of  12,000  k.v.a.  Capacity. 


and  as  the  principal  demand  is  during  the  day,  such  business 
is  eminently  useful  from  the  load  factor  point  of  view. 

Although  extremely  high  voltages  are  never  likely  to  be 
employed  in  Great  Britain,  yet  an  article  such  as  this  would 


Each  circuit  has  two  Type  K  tbreepDle,  60,000  volt  manually  operated  Bowie  oircuit-breakerF,  and 

cross-over  switch  for  interconnection. 

Fig.  IT) — Switching  Station  for  Two  Circuits  ;  Southern  Sierras  Power  Co 


be  incomplete  without  reference  to  the  remarkable  equip- 
ments recently  put  into  op°ration  on  their  150,U00-volt 
lines  by  the  Southern  Sierras  Power  Co. 

In  figs.  13,  15,  IG  and  17  are  shown  various  views  of 
sub-stations  on  this  system.  Power  is  transmitted  from 
Bishop  Creek  to  San  Bernardino,  a  distance  of  some 
238  miles,  the  generating  plant  being  of  ;5(;,000-kw.  capacity. 


Each  set  of  switches  consists  of  two  breaks  in  serie.«,  and 
has  knife  blades  3  ft.  long,  pivoted  at  one  end  and  rising  in 
opsning,  thus  transferring  the  arc  to  the  horns.  The  latter 
are  located  at  both  ends  of  each  blade,  and  are  of 
galvanised  iron  tube,  tapering  from  1  in. 
diameter  at  the  bottom  towards  the 
top. 

Although  no  oscillograph  records  have 
yet  been  taken,  it  is  stated  that  the 
switches  have  already  been  frequently 
operated  without  causing  the  least  trouble 
in  operation. 

Up  to  the  present  in  England  we  have 
only  seen  the  oil-break  form  of  weather- 
proof switchgear,  and  that  but  rarely,  but 
the  writer  is  of  opinion  that,  by  adopt- 
ing some  such  radical  departure  from 
accepted  practice  as  has  been  indi- 
cated above,  much  load,  at  present 
deemed  unprofitable,  could  be  con- 
nected up  with  advantage.  Although 
such  action  necessarily  implies  over- 
head feeders,  yet  in  the  sparsely 
populated  districts  these  should  rot 
be  objectionable,  and,  in  fact,  we 
already  have  the  example  of  several 
power  companies,  such  as  the  Clyde 
Valley  and  Yorkshire  Electrical  l^ower 
systems,  which  distribute  by  overhead  feeders  quite  satis- 
factorily. 

The  writer  wishes  to  acknowledge  assistance  in  preparing 
this  article,  and  in  providing  illustrations,  from  the  Bowie 
Switch  Co.,  the  Pacific  Electrical  Manufacturing  Co.,  the 
Transmission  Engineering  Co.  and  the  Westinghouse  Elec- 
tric and  Manufacturing  Co. 
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ZIG-ZAG"    WINDING    DIAGRAMS. 


By    HUMPHRY   MacCALLUM,   B.Sc,    A.M.InBt.CE. 


A  VKRY  large  number  of  "  series  "  or  "  wave  "  wonnd  direct- 
current  armatures  are  in  use  nowadays,  Vjut  there  is  reason 
to  believe  that  this  type  of  winding  is  not  always  thoroughly 
understood.  It  has  been  the  writer's  ex()erience,  in  fact, 
that  the  subject  is  one  with  which  the  average  man  has  a 
certain  amount  of  difficulty,  and  reference  to  the  text-books, 
as  a  rule,  does  not  give  much  help,  mainly  for  the  reason 
that  the  essential  matter  is  so  frequently  "  swamped  "  by 
much  that  is  out  of  date,  and  of  little  or  no  practical 
value. 

The  usual  method  of  approaching  the  subject  is  by 
means  of  the  circular  winding  diagram  in  which  all  the  con- 
ductors are  set  out  and  numbered  in  such  a  way  as  to  suggest, 
more  or  less  completely,  the  actual  arrangement  upon  the 
armature.  Such  diagrams  are  drawn  for  purposes  of 
demonstration  with  a  number  of  conductors  very  much 
smaller  than  would  be  used  in  practice,  in  order  that  the 


..^^ 


.^%. 


Fig.  1.— Coil  Consisting  op  One 
Section  of  Two  Tubns. 


Fig.  2.— Coil  Consisting  of  Two 
Sections  op  One  Tubn  Each. 


followed,  and  which,  with  elighi  modincaiiost,  it  a{^iicable 
to  all  wave  windinjrs. 

Ah  an  illustration,  fig.  4  '\%  an  ordinary  circolar  diaeram 
for  a  Bix-pole,  two-circnit  wave  winding,  having  the  im- 
practicably  small   nnmljer  of   28   conductors,  or  : rn  of 

conductors,  arranged  in  14  BectioDB.       Fig.  .0  ia  re»- 

ponding  "  zig-zag  "  diagram.  The  comparative  simphcity 
of  the  latter  is  evident,  and  as  the  addition  of  any  namher 
of  sections  doeg  not  complicate,  bat  merely  lengthen*  the 
diagram,  it  is  clear  that  the  repreaentatioD  of  practical 
windings,  having  a  large  namber  of  oondactort,  pnrfienta  no 
difficulty.  For  example,  fig.  0  is  the  armatore  windiog 
of  an  existing  4 40- volt,  200-Kw.  six-pole  hy.  machine. 
The  correspfmding  circular  diagram  very  closely  printed 
would  cover  two  full  pages  of  the  Revikw,  The  index 
figure  at  the  left-hand  end  of  the  aVxive  diagram  forms  a 
convenient  means  of  showing  that  the  number  of  tnms  per 
section  is  in  this  case  one  only.  Many  modem  windings  are 
built  up  of  sections,  each  of  which  consists  of  one  turn,  i.t., 
two  conductors  per  section,  but  in  small  machines  of  normal 
speed  and  voltage,  it  is  economical  to  nse  more  than 
one  turn  per  section,  and  for  such  work  this  has  become  the 
usual  practice.  Where  there  are  two  turns  per  section,  the 
index  figure  will  resemhile  fig.  1,  with  three 
turns  per  section  the  index  figure  will  have 
three  turns,  and  so  forth. 

The  windings  so  far  considered  are 
''  right-handed  "*  six-pole  windings,  and  the 
corresponding  "  zig-zags"  are  built  up  of  a 


series  of   vees,  thrs    \l    ,  each  of  which 


circuits  may  be  more  easily  traced,  and  though  by  this 
means  the  general  principle  of  wave  winding  is  very  clearly 
shown,  these  abbreviated  diagrams  are  somewhat  difficult 
to  reconcile  with  practice,  and  it  is  probable  that  one  or 
perhaps  two  rounds  of  the  diagram  would  fulfil  the  purpose 
equally  well.  Apart  from  the  important  question  of  avail- 
able space,  the  full  circular  diagram  corresponding  to  a 
normal  modern  machine  would  be  too  complicated  for  the 
man  of  average  patience,  owing  to  the  large  number  of  con- 
ductors included  therein. 

In  actual  practice,  however,  it  is  not  necessary  to  consider 
the  individual  conductors  or  to  number  them  individually, 
or  in  groups,  since  each  section  of  the  winding  may  be 
regarded  as  belonging  to  one  commutator  plate,  and  the 
commutator  plates  only  need  be  numbered.  This  mode  of 
procedure  may  be  made  use  of  in  the  diagrammatic 
representation  of  armature  windings,  and  a  further  and 
greater  simplification  is  brought  about  if  the  sections  are 


represents  one  "round  "  of  the  armature.    In 
a  four-pole  diagram  the  vees  would  have  only  two  dots  thus, 

y    and  in  an  eight-pole  four  dots  thus  V     ,  or  in  general. 


since  in  going  once  round  the  armature  ^/2  commutator 
plates  are  touched  upon,  there  are  y>/2  dots  on  each  vee 
(/>  =  number  of  poles). 

Figs.   7   and    8   are   the  "left-hand"  diagrams  corres- 
ponding to  figs.  4  and  5,  and  it  will  be  seen  that  whereas 
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Fig.  3.— Part  of  a  Plain  Diageam  op  Connections  fob  a 
Two-Cibcuit  Wave  Winding. 

represented,  as  in  ordinary  diagrams  of  connections,  by 
lines  which  do  not  necessarily  bear  any  resemblance  to  the 
actual  armature  coils.      For  example,  we  may  represent  the 


section  fig.  1  thus 


^ ,  or  fig.  2  thus 


ja 


33 


putting 


Sfy 


numbered  dots  for  commutator  plates,  and  if  any  simple  two- 
circuit  wave  winding  be  taken  and  set  out  in  this  way,  a 
closed  loop  of  lines  and  dots,  as  in  fig.  3,  will  be 
obtained. 

Now,  although  it  is  helpful  to  look  at  any  given  winding 
from  this  point  of  view,  the  setting-out  of  the  numbers  first 
hand  requires  a  thorough  knowledge  of  the  principle  of  the 
winding.  The  loop  may  be  "  zig-zagged,"  however,  in  such 
a  way  that  the  commutator  plates  come  together  in  numerical 
order,  and  the  whole  then  forms  a  new  type  of  diagram 
which  is  easy  to  set  out,  has  the  advantage  of  being  easily 


FiG.4.— Circclab  Diagram  for  Right-handed  oh  PBOcaESSivE 
Six-Pole  Two  Circuit  Wave  Winding  having  28  Con- 

ductobs  only. 

the  former  is  composed  of  a  series  of  complete  vees,  in  the 
latter  the  first  and  last  vees  have  been  mutilated  by  the 
removal  of  the  end  sections.  The  system  of  numbering  also 
is  different  in  either  case,  but  all  right-hand  windings,  and 
all  left-hand  windings  respectively,  are  numbered  in  the 
same  way,  ftnd  in  every  case  the  number  of  dots  «,  in  the 


•  For  definition  of  "  rigrht-handed  "  winding  see  fig.  13  at  end  of 
article,  or  more  fully  by  reference  to  article  by  the  present  writer 
in  the  Electrical  Review  of  September  19th.  1913,  pa^ro  477. 
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eeoond  row  from  the  top  of  the  diagram,  is  equal  to  the 
winding  step  at  the  commutator. 

With  the  above  "  zig-zag"  arrangement  the  total  number 


//     /2 


Fig.  5.— Zig-Zag  Diagram  Corresponding  to  Fig.  4. 

of  dots  or  commutator  plates  K  is  obviously  equal  to  the 
number  of  rows  multiplied  by  the  number  in  a  row  plus 


per  section,  a  value  which  is  usually  fixed  on  a  "reactance 
voltage "  basis,  as  suggested  by  Hobarb.  The  value  of  k 
being  known,  a  few  minutes  will  suffice  for  the  drawing  of 
a  diagram  in  accordance  with  the  following  rules,  which  will 
give  correct  coupling,  right  or  left-handed  as  the  case 
may  be  : — 

1.  Commutator  plates  are  represented  by  numbered  dots. 

2.  Sections  of  winding  between  commutator  plates  are  repre- 
sented by  lines  (curved  or  straight),  and  the  number  of  turns  in  a 
section  is  shown  by  the  index  figure  at  the  side  of  the  diagram. 

3.  A  right-hand  or  progressive  winding  is  one  in  which  a  right- 
handed  or  C.C.E.  direction  of  rotation  gives  positive  brushes 
opposite  the  N  poles,  and  in  this  hand  of  winding  the  ends  of  a 
round  cross  one  another. 


A 
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Fig.  6.— Zig-Zag  Diagram  of  Existing  200-kw.  Machine. 


one,  if  there  are  complete  vees  only,  or  minus  one  if  the 
end  vees  are  incomplete.  There  are  p\2  rows,  so  that  we 
have — 

K  =  n  p\2  —  1  for  the  right-hand  or  progressive  wind- 
ings, and  K  =  ?i  p\2  -f  1  for  the  left-hand  or  retrogressive 
windings. 

The  above  are  the  conditions  for  re-entrancy  in  two- 
circuit  wave  windings. 

Multiple  circuit  (series-parallel)  wave  windings,  or  double, 

.treble,  &c.  (independent  series)  wave    windings,  are  but 

ittle  used,  but  it  may  be  of  interest  to  examine  them  in 

^erms  of  the  "  zig-zag  "  diagrams.       Such  windings  must 

agree  with  the  formula — 


Fig. 


7. — CiBcuLAB  Diagram  for  Left-handkd  or  Retro- 
gressive Six-Pole  Two-Circuit  Wave  Winding  having 
32  Conductors  only. 


K  =  n  p12  —  c/2  for  the  right-hand  or  progressive  wind- 
ings, K  =  n  pI'I  +  cl2  for  the  left-hand  or  retrogressive 
windings,  where  c  is  the  (even)  number  of  circuits  required. 

The  winding  will  be  an  independent  series  (c/2  eeparate 


/2    /3     /4-    15    /6 
Fig.  8.— Zig-Zag  Diagram  Corresponding  to  Fig.  7. 

windings)  or  a  series-parallel  according  as  n  is  or  is  not  a 
multiple  of  c/2.  Figs.  9,  10,  11  and  12  will  serve  to  illus- 
trate the  point. 

The  total  number  of  active  conductors  required  in  any 
winding  is,  of  course,  a  matter  of  speed,  magnetic  flux  and 
E.M.F.,  and  the  number  of  sections,  and  therefore  the  num- 
ber of  commutator  plates  R  for  a  given  number  of  con- 
ductors depende  upon  the  permissible  number  of  oonductori 


Fig.  9.— Circular  Diagram  for  Right-handed  or  Progressive 
Six-Pole  Series-Parallel  Winding,    c  =  4  ;  74  =■  5. 


//     /2     /3 


Fig.  IO.-t^iQ.-Zag  Diagram  Corresponding  to  Fig.  9. 


Fig.  11.— Circulab  Diagram  for  Right-handed  or  Pro- 
gressive Six-Pole  Double  Winding,    c  =  4  ;  «  =  6. 


4.  Left-handed  '  zig-zag  '  diagrams  consist  of  a  series  of  com- 
plete vees.  In  right-handed  diagrams  the  first  and  the  last  vees 
are  minus  one  section.  In  all  oases  the  right-hand  limb  of  a  vee 
is  devoid  of  dots. 

6.  The  number  of  rows  in  th«  diagram  is  equal  to  half  th« 
number  of  poles  of  the  mMhine. 
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6.  The  numberint?  is  from  left  to  riffht,  and  commencefl  in  the 
Becond  row  from  the  top.  The  firet  Htep,  ir.,  from  1  to  (n  +  1), 
IB  in  the  left-hand  limb  of  the  firet  vee,  and  upwards  if  possible. 


CITY    NOTES. 


Fig.  12.— Zig-zag  Winding  corresponding  to  Fig.  11. 

7.  The  commutator  winding  step  ?<  is  in  all  cases  equal  to  the 
number  of  dots  in  the  second  row. 

8.  In  a  simple  series  (two-circuit)  winding  «  may  have  any 
value,  but  in  multiple-circuit  series  windings  if  w  is  made  a 
multiple  of  cj2,  cj2  separate  windings  will  be  formed, 


Left-hand  or  Retrogressiv*  Right-hand  or  Progressive. 

Fig.  13.— One  Round  of  a  4-Pole  Series  Winding. 

It  may  be  pointed  out  that  brushes  are  shown  on  the 
"  zig-zag  "  diagrams  by  a  heavy  black  line  joining  neigh- 
bouring commutator  part  dots,  as  at  +  and  —  (fig.  (j). 
There  being  six  poles  in  this  case,  but  only  two  circuits,  it 
is  possible  of  course  to  collect  the  current  at  two  brush  sets 
only.  In  other  words,  if  one  set  can  carry  the  whole 
current,  two  positive  and  two  negative  sets  can  be  removed 
without  affecting  the  output  of  the  machine,  as  can  be 
clearly  seen  by  reference  to  the  figure. 

Mistakes  in  coupling,  which  usually  lead  to  somewhat 
puzzling  results,  are  easily  followed  with  the  help  of  the 
appropriate  zig-zag,  which  may  be  drawn  out  in  a  moment 
on  a  scrap  of  paper  when  and  where  the  occasion  arises. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 


Edison  &  Swan  United  Electric  Ligrht  Co.,  Ltd.  (18,984). 

—Return  dated  November  25th,  1913.  Capital.  £888,071  in  150,000  "A"  and 
26  436  " B "  shares  of  £5  each,  and  23,564  "B"  shares  of  5s.  each.  99,261 
"A,"  17,'39£5  "B"  and  23,564  5s.  "B"  shares  taken  up.  lOs.  per  share 
called  up  on  89,261  "  A,"  £6  per  share  considered  as  paid  on  17,189  "  A,"  58. 
on  23,564  "  B,"  £2  10s.  on  89.261  "A"  and  £3  on  10,000  "A."  Mortgages  and 
charges:  £449,474. 

Keighley  Electrical  Engineering  Co.,  Ltd.  (44,893).— Return 

dated  September  24th,  1913.  Capital,  ±'10,000  in  £1  shares  (3,000  pref.). 
4,200  ord.  and  1,800  pref.  shares  taken  up.  £1  per  share  called  up  on  2,£88ord. 
and  1,400  pref.  £1  per  share  considered  as  paid  on  1,612  pref.  and  4C0  ord. 
Mortgages  and  charges  :    £5,000. 

Electro-Metals,  Ltd.  (110,432).— Return  dated  July  7th,  1913 
(filed  November  11th).  Capital,  £30.000  in  4,000  pref.  shares  of  £5  each  and 
£10,000  ord.  of  £1.  102  pref.  and  10,000  ord.  shares  taken  up.  £1  per  share 
called  up  on  102  pref .  £1  per  share  considered  as  paid  on  lO.OCO  ord.  Mort- 
gages and  charges  :  Nil. 

Cleveland  and  Durham  Electric  Light  and  Power  Co., 

Ltd.  (89,539).— Return  dated  November  Srd,  1013.  Capital,  X70O,000  in  £l 
shares  (S60.000  preference),  888,705  preference  and  157  600  odiiaty  shares 
taken  up;  £1  par  share  called  up  on  331,985  preference  and  79,068  ordinary; 
£80,302  consioered  as  paid  on  1,770  preference  and  78,532  ordinary.  Mort- 
gages and  charges  :  £495,000  (including  £35,C0O  collateral  security). 

Chnrch    Stretton  Electric   Supply   Co.,    Ltd.  (80,857).— 

Return  dated  August  11th,  1913.  Capital,  £iU,Oro  in  £1  shares;  8.164  shares 
taken  up  :  £1  per  share  called  up  on  164  ;  £1  per  share  considered  as  paid  on 
8,000.  Mortgages  and  charges :  £6,000  first  mortgage  debentures  and  £1,075 
mortgage, 

Rhondda  Tramways,  Co.,  Ltd.— A  memorandum  of  satis- 
faction to  the  extent  of  £400  on  November  J8th,  1913,  of  charges  dated 
March  24th,  1911,  and  November  13th,  1912,  securing  £240,C00,  has  been  filed, 

Drake  &  Gorham,  Ltd.  (70,275).— Return  dated  October  30th 
1913.    Capital,  £126,000  in  £1  shares,    126,000  shares  taken  up,    £1  per  share 
called  up  on  85.U00,    £1  per  share  considered  as  paid  on  40,000,    Mortgages 
and  charges:  Nil, 

Cape    Electric    Tramways,    Ltd.   (54,636).— Return   dated 

November  19th,  1913.  Capital,  £500,000  in  £1  shares.  491,322  shares  taken 
up.  £1  per  share  called  up  on  91,222.  £1  per  share  considered  as  paid  on 
400,000.     Mortgages  and  charges:  £440,800. 

Woking  Electric  Supply  Co.,  Ltd.— Charge  on  certain 
property,  in  Woking  dated  December  2nd,  1913,  to  secure  all  moneys  due,  or 
to  become  due,  from  the  company,  to  Barclay  &  Co,,  Ltd,,  64,  Lombard 
Street,  B,0. 

Javal  Patents,  Ltd.—Issue  on  Deoember  3rd,   1913,  of  *200 
part  of  a  lariei  of  which  particuUri  htTe  tlready  been  filed. 


Costa  Rica  Electric  Lli^ht  and  Traction  Co.,  Ltd. 

Tnr.  annual  meetinsr  w*b  held  on  Monday  at  DMhwood  HooM,  Old 
Broad  Street,  EC,  Mr.  Frederick  DiTiea  pmidinr. 

The  Chaikman',  in  propcmncr  the  adoptkni  of  th«  report  (m* 
Elkc.  Rkv-.,  pa^e  1012),  raid  the  pMt  yMr  bad  been  so  nnermttvi 
and  at  the  same  time  a  very  n&Hfftuotorj  on«.  There  bad  been  aa 
increaae  in  the  net  earninirB  at  Co«ta  Rica,  they  havinif  mmrmnXftA 
to  £2,3,87.5,  afl  .-x)mpared  with  £22,0.'i3  laotyear,  which  was  in  itaelf 
a  considerable  increase  over  the  preriouB  year.  The  net  rarploe 
profit,  after  payintr  all  expenaes  in  London  and  debentore  istareat; 
amounted  to  £7,000,  afrainst  £6,700  last  year,  wbicb  wae  mitin  mi 
increase  over  1911,  when  the  net  snrplaa  wae  £8.600.  It  wae  pro- 
posed to  put  the  whole  of  the  net  rorplus  to  the  credit  of  the  dto- 
count  and  commission  on  debenture  iasaee  account,  which  woold 
thereby  be  reduced  to  a  matter  of  £7,000,  bo  that  another  jmr  at 
similar  progreee  would  seetheextinctionof  thatacconnt  ThebQ<dn«« 
of  the  company,  as  well  as  the  profits,  profrreeeed  Batisfactorily.  The 
number  of  lamps  installed  showed  an  increase  of  10  per  cent, 
in  the  year,  which  was  apain  an  increaae  of  1%  per  cent,  over  th« 
previous  year,  and  the  motor  supply  showsd  an  increaae  of  43  per 
cent,  over  last  year,  which  was  an  increase  of  55  per  cent,  over 
1911.  The  power  plant  at  El  Braail,  which  was  inanirnrated  ia 
December,  1911,  had  worked  throusrhont  the  year  without  a  hitch, 
and  it  was  contemplated  to  effect  an  immediate  installation  of  the 
fourth  unit  which  would  enable  them  to  utilise  to  the  full  the 
second  pipe  line  at  the  earliest  possible  moment.  The  machinery 
was  now  on  order,  and  they  were  expectintr  immediate  delivery. 
The  cost  which  would  amount  to  about  £4,000  would  be  defrayed 
out  of  the  revenue  for  the  current  year.  There  was  ahead  of  them 
a  certain  amount  of  expenditure,  and  no  doubt  some  of  the  share- 
holders would  be  a  little  lurprised,  in  view  of  the  favourable 
figrures  which  they  were  able  to  present,  at  receivinp  an  offer  of 
debentures  at  the  low  price  of  6.').  As  they  were  aware,  they  had 
incurred  obligation  by  way  of  loan  from  a  financial  honge,  amounting 
to  £  13,400,  which,  during:  the  year  under  review,  had  been  increased 
to  £14,277.  It  was  anticipated  that  tha\.loan  might  have  run  on  until 
other  matters  had  absorbed  it,  and  therefore  no  definite  date  was 
fixed  for  repayment  ;  and  the  beet  terms  they  were  able  to  arrange 
in  order  to  induce  the  lenders  to  allow  the  loan  to  remain  on  hand 
until  next  March,  was  to  deposit  the  unissued  balsmce  of  their  old 
debentures  with  them,  and  authorioe  them  to  sell  sufficient  of  the 
debentures  to  repay  themselves,  and  to  call  them  at  the  price  of  60. 
That  option  extended  over  the  whole  of  their  unissued  5  per  cent, 
debentures.  They  were  very  loath  to  give  such  an  option,  but  they 
had  no  choice  in  the  matter.  The  option  expired  at  the  end  of  this 
year,  except  as  regarded  sufficient  debentures  to  cover  any  nnpaid 
loan  which  might  exist  at  that  time,  and  he  supposed  it  was  obvions 
that  the  offer  to  the  debenture-holders  at  65  wes  the  result.  As 
far  as  the  directors  were  concerned,  they  were  only  anxious  to 
make  it  clear  to  the  shareholders  that  the  action  of  offering 
them  at  such  a  low  price  was  forced  upon  them.  They 
had  in  the  future  to  look  forward  to  certain  expenditure  in 
the  way  of  additions  and  reparations  to  their  plant.  It  would  be 
necessary  before  very  long  to  contemplate  the  re-modelling  of 
the  overhead  mains,  and  there  were  various  other  matters  which 
would  entail  a  total  expenditure  of  some  £10,0C0  or  £1:1,000. 
None  of  those  things,  however,  required  immediate  attention, 
and  their  idea  was  to  discharge  them  as  they  became  necessary  out 
of  the  revenue  for  the  year.  The  balance  of  profit  this  year — 
£7,337,  was  a  very  handsome  one — and  if  the  business  progressed 
during  the  remainder  of  the  year  as  it  had  done  since  the  accounts 
were  closed,  they  thought  there  would  be  a  still  better  result  at 
the  end  of  the  current  y.  at.  They  should  have  a  surplus  of 
probably  £10,000  instead  of  £7,C00,  but,  on  the  other  hand,  they 
must  not  lose  sight  of  the  fact  that  at  present  they  were  enjoying 
a  suspension  of  the  sinking  fund  for  the  debentures,  which  was 
to  be  re-instated  in  June  next.  At  the  same  time  they  Lad 
the  competition  of  the  plant  which  formerly  belonged  to 
Mr.  Mendiola  Bozza,  and  which  had  now  passed  into  the 
hands  of  Mr.  Alvarado.  That  undertaking  during  the  past 
year  htid  developed  a  veiy  large  water  power  some  short  dietanos 
above  the  company's,  and  it  remained  to  be  feen  to  what  pnrpoje 
that  new  power  was  to  be  devoted.  They  did  not  look  upon  the 
situation  with  any  trepidation,  but  at  the  same  time  they  faced 
the  fact  that  their  sole  competitor  had  thought  it  worth  while  to 
develop  very  large  power,  »nd  it  might  result  in  their  having  to 
reduce  their  rates  in  order  to  meet  competition.  The  situation  did 
not  fill  ther>.i  with  any  alarm,  but  they  hoped  lo  be  able  to  deal 
with  any  necessity  that  might  arise. 

Mr.  C.  a.  Vanisttart  seconded  the  motion. 

Replying  to  questions,  the  Chairman  said  that  the  option  to 
which  he  had  referred  expired  at  the  end  of  this  month,  and  so  far 
it  had  not  been  exercised  to  any  considerable  extent.  As  he  had 
said,  the  terms  were  very  onerous  to  the  company,  but  there  was 
no  help  for  it,  and  he  could  only  hope  that  the  option  would  not  be 
exercised. 

The  report  was  adopted. 


Prospectus.— r^/^rt'/y  Power  Co. — Last  week  £156,400 
5  per  cent,  first  mortgage  bonds  were  offered  for  sale  at  £90  per 
cent. 

Sliawinigan   Water  and   Power  Co.— The  directorg 

have  declared  a  dividend  at  the  rate  of  6  per  cent,  per  annum  oa 
the  common  shares  for  the  quarter  ending  Slst  inst 
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Cronipton  «S:  Co.,  Ltd. 

A  MEETING  of  the  debenture-holders  was  held  on  Thursday, 
December  18th,  at  the  offices,  Salisbury  House,  E.C.,  Mr.  C.  F- 
Tnfnell  presiding-. 

The  Chairman  said  the  meeting  had  been  called  because  Mr. 
Ivor  Bevan,  the   surviving:   trustee,  had  expressed   the  wish  that 
they  should   invite   the  debenture-holders'  attendance  in  order  to 
give  them  some  further  information  as  to  the  company's  prospects, 
and  also  to  give  them  an  opportunity  of   asking  any   questions. 
Those  prei'ent  were  doubtless  aware  that  the  company  had  been 
through  rather  troublous  times,  and  whereas  profits  were  made  in 
past  years,  in  the  last  two  or  three  balance  sheets  a  loss  had  been 
ehosvn.     The  outlook   for    business  was    better,    but   it    became 
necessary   that  the  company  should    put  their  balance-sheet   in 
order,    and    get    further   moneys    for    the  purpose    of    working 
capital  which  was  urgently  needed.     A  reconstruction  scheme  was 
put  before  the  shareholders  and  successfully  carried  through  last 
June.     That  scheme  brought   into   the    company   some    £50,000 
odd     of     additional      working     capital.      The    result    to    the 
company     arising     out     of      the     reorganisation     and     recon- 
struction   and    from    the   issue    of     additional   capital    had,    he 
was  glad  to  say,  been  very  beneficial  and  more  than  justified  what 
the  directors  told  the  shareholders.     At  the  time  of  the  recon- 
struction in  June  the  accounts  for  the  year  ending  March  31st 
were  not  completed,  but  the  result  of  the  trading  for  that  year 
was  a  profit   sufficient   to   pay  the  debenture  interest,  directors' 
fees,  the  full  depreciation  which  It  had  been  their  custom  to  pro- 
vide for,   and  to  leave  a  balance  over.     A  very  satisfactory  profit 
had  been  earned  for  the  half-year  ended  September  30th  last,  and 
the  directors  confidently  expected  that  the  result  of  the  year's 
working  to  March  3l8t  next  would  justify  their  recommending  to 
the  shareholders  the  payment  of  a  dividend  upon  the  new  capital. 
It  might   interest  them  to   know   that  the  orders  received  since 
April   Ist  showed  a  gratifying  increase  on  the  previous  year,  and 
although  there  were  signs  that  the  boom  in  the  trade  of  the  country 
had  reached  its  limit,  and  that  therefore  there   might  be   some 
diminution   in  trade  activity   in   the  coming   year,  they  antici- 
pated  that  the  changes  they  had  effected,  and  the  economies  in 
manufacture  which  their  new  arrangements  provided,  would  more 
than  compensate   for  any  possible  decrease  due  to   the  falling- 
ofif  in   trade.      Turning  to   the   question  of  the  position    of   the 
debenture-holders,  the  original  trust  deed  and  each  debenture  con- 
tained a  provision  to  the  effect  that  the  debentures  were  not  re- 
payable in  the  event  of  a  winding-up  for  the  purpose  of  recon- 
struction.    The  debentures  were  due  for  repayment  in  1920,  and 
what  the  directors  would  have  liked  would  have  been  to  suggest 
to  the  debenture-holders  that  they  should  exchange  their  deben- 
tures for  debentures  in  the  new  company,  possibly  extending  the 
date    for    repayment,  but    there   was  a   difficulty  in    the   way. 
The  very  general  three-fourths   majority  clause   was  not   in  the 
trust  deed.     Consequently,  in  order  to  carry  through  an  exchange 
of  that  sort  they  would  require  the  individual  consent  of  every 
debenture-holder,  and  it  was  found  in  actual  practice  impossible 
to  do  that.     In  the  circumstances  the  only  course  open  to  them 
was  to  follow  the  letter  of  the  trust  deed  and  to  keep  the  exist- 
ing debentures  in  force,  taking  whatever  steps  were  necessary  to 
protect  the  interests  of  the  shareholders.    The  freehold  land  and 
premises   had    been    transferred    to  the  new   company,    subject, 
of     course,     to     the     charge     in     favour     of     the     debenture- 
holders,    and    the    new    company    had    given    a    charge   on  all 
its     property,     present     and    future,    including    any     uncalled 
capital,  in  favour  of  the  trustee  for  the  debenture-holders.      Of 
course  they  would  at  once  recognise  that  the  position  of  the  deben- 
ture-holders was  thereby  very  considerably  improved.      That  was 
shown  in  the  market  price  of  the  debentures,  which  had   gone  up 
something  like  18  points  since  the  reconstruction.      Like  most  of 
the  debenture-holders,  he  (the  chairman)  had  received  a  circular 
letter   from   the  Quoted   Investment  Trust,  in  which  it  was  sug- 
gested that  the  company  was  trying  to  ride  rough-shod  over  the 
debenture-holders.      There  was  no  foundation  whatever  for  that 
suggestion  ;  on  the  contrary,  their  contention  was  that  throughout 
the  interests  of  the   debeutnre-holders  had  been   most  carefully 
guarded.     More  than  that,  it  was  the  debenture-holders  who  would 
benefit  most  by  the  reconstruction,   and  if  they  wanted  evidence 
of  that  they  had  only  to  look  at  the  market  price  of  the  deben- 
tures and  the  way  they  had  risen  in  price  since  the  reconstruction. 
The  suggestion  that  when  the  debentures  became  due  for  repayment 
in    1920    the    holders     had     no      security     that     the    company 
would    not    make     some     effort     to      postpone      the    date    of 
payment      seemed      to      him     to      be     merely     childish.       The 
company  had  no  option  in  the  matter.     They  were  bound  to  repay 
in  1920,  or  at  any  rate  to  give  the  debenture- holders  the  option  of 
taking  cash   or  exchanging  for  new  debentures.      If  the  Quoted 
Investment  Trust,  or  any  other  debenture-holder,  chose  to  apply  to 
the  Court,  of  course  the  company  could  not  prevent  it,  but  he  could 
only  tell  them  that  the  directors  had  obtained  the  best  legal  advice 
that  they  could  possibly  get  in  regard  to  the  procedure  which  had 
been  ad^jpted  throughout,  and  they  had  no  doubt  whatever  as  to 
what  thf)  result  of  any  application  to  the  Court  would  be. 

Me  Gilbert  Player  inquired  whether  the  assets  had  been 
handed  fjver  to  the  new  company. 

Mr.  Underwood  asked  whether  it  was  intended  to  appoint 
another  trustee. 

Mr.  Weston,  a  director  of  the  Quoted  Investment  Trust,  in  the 
course  of  some  lengthy  remarks,  said  that  while  they  had  no  desire 
to  injure  Crompton  &  Co.,  they  intended  that  the  rights  of  the 
debenture-holders  should  not  be  interfered  with.  The  debenture- 
holders  had  lent  the  company  £100,000  under  terms  and  conditions 
a«  to  interest  and  repayment  whiob  were  set  out  in  the  trust  deed. 


Their  legal  advisers  had  taken  couneers  opinion  as  to  what  the 
trust  deed  meant,  and  he  advised  them  that  the  holders  of  the 
debentures  were  entitled  to  receive  back  the  sum  of  money  which 
they  had  lent  to  the  company,  and  to  receive  it  now.  Seeing  that 
the  price  of  the  debentures  in  the  market  was  in  the  neighbour- 
hood of  70,  it  was  perfectly  obvious  that  it  must  be  to  the  interests 
of  the  holders,  who  were  not  shareholders,  to  be  repaid  now,  rather 
than  allow  their  debt  to  run  on  for  a  series  of  years.  The  chair- 
man had  told  them  that  the  company  had  taken  legal  advice,  and 
had  obtained  a  contrary  opinion.  That  being  the  case,  the  only 
thing  to  do  was  to  obtain  the  opinion  of  a  judge,  and  that  would 
be  done. 

Mr.  Ivor  Bevan,  the  surviving  trustee,  said  that  another 
trustee  would  be  appointed.  He  could  not  see  what  advantage  it 
would  be  to  the  debenture-holders  to  be  repaid  immediately.  If  a 
man  had  got  a  good  debenture,  and  he  was  perfectly  sure  that  his 
security  was  of  value,  he  did  not  see  any  advantage  in  his  wanting 
to  be  rid  of  it. 

Mr.  Weston  said  that  that  was  just  the  point  ;  the  debenture- 
holders,  as  far  as  he  was  aware,  were  not  satisfied  with  their 
security. 

Mr.  Player  said  that,  as  a  shareholder  and  a  debenture-holder, 
he  agreed  with  Mr.  Weston  that  the  debentures  should  be  paid  off. 
He  could  not  see  that  the  trustees  had  any  power  whatever  to  hand 
the  debenture-holders  over  to  a  new  company. 

The  Chairman  said  that  the  assets  had  been  handed  over  to 
the  new  company.  With  regard  to  the  gentlemen  who  held  deben- 
tures in  connection  with  the  Quoted  Investment  Trust,  he  thought 
they  were  to  be  congratulated  on  their  investment.  £650  of  their 
holding  of  £750  was  acquired  by  them  apparently  in  August  or 
September  last,  some  months  after  the  reconstruction  was  carried 
through,  and  the  average  price  paid  by  them  for  their  holding 
was  £58.  Not  content,  however,  with  40  per  cent,  profit  in  a 
few  months,  those  people  had  approached  the  liquidator  with  a 
proposal  that  they  should  be  bought  out  at  par  or  a  trifle  under. 
The  liquidator  quite  properly,  in  his  opinion,  refused. 

Mr.  a.  p.  Meebs  said  that,  as  representing  some  old  debenture- 
holders,  he  would  like  to  know  whether  they  were  fully  protected. 
He  presumed  the  trustee  would  see  that  a  clause  was  put  in  the 
deed  that  the  debentures  must  be  repaid  in  1920. 

Mr.  Ivor  Bevan  :  They  are  repayable  then,  and  I  cannot 
alter  it. 

Mr.  Studholme  then  proposed  a  resolution  approving  of  the 
scheme,  and  expressing  the  opinion  that,  in  the  circumstances,  no 
action  by  the  trustee  was  called  for. 

Mb.  Andrews  seconded  this  proposition,  which  was  carried  with 
two  dissentients. 


Don$rlas  Southern  Electric  Tramways  Co.  —  The 

directors  report,  according  to  the  Financier,  that  the  total  traffic 
receipts  for  the  season  were  £6,492,  against  £5,204  last  season,  an 
increase  of  £1,288,  due  to  the  fine  and  seasonable  summer,  which 
attracted  a  large  increase  of  visitors  to  the  Isle  of  Man.  The 
passengers  carried  were  265,763,  against  212  528  last  year,  an 
increase  of  53,235.  The  tolls  payable  to  the  Douglas  Head  Marine 
Drive,  Ltd.,  amounted  to  £1,082  and  a  commission  of  £324.  After 
deducting  these  amounts  and  adding  receipts  from  discounts  and 
transfers,  there  is  a  total  of  £5,096  net  receipts,  against  £4,082  for 
the  previous  year.  The  net  profit  is  £2,435,  against  £1,733,  and 
makes,  with  £177  brought  forward,  a  disposable  balance  of  £2,612. 
The  directors  recommend  the  full  dividend  on  the  7  per  cent,  non- 
cumulative  preference,  and  a  dividend  of  3i  per  cent,  on  the 
ordinary  shares,  absorbing  £2,321,  carrying  forward  £291. 

Continental.: — France. — The  report  of  the  Societe 
Indvxtriplle  d' Energie  Elecirxque,  of  Paris,  for  the  year  ending 
June  30th  last,  shows  a  net  profit  of  £38,200,  as  compared  with 
£39,780  in  the  preceding  12  months.  A  dividend  of  6  per  cent,  is 
being  declared,  and,  after  making  allowance  for  depreciation,  &c., 
£9,054  is  carried  forward. 

Germany. — A  company  has  lately  been  formed  in  Sfcrasburg, 
with  a  capital  of  £50,000,  and  the  title  Die  Kraftversorgung 
Gesellschatt  Lothringen,  to  undertake  the  supply  of  electrical 
energy  for  power  purposes  throughout  Lorraine. 

Belgium. — La  Society  d'Electricite  de  Seraing  proposes  to 
increase  ita  capital  to  the  extent  of  £120,000,  with  the  view  of 
extending  its  electricity  supply  system.  The  company  is  already 
supplying  current  to  no  less  than  22  communes,  and  is  in  negotia- 
tion with  a  number  of  others. 

Stock  Exchange  Notices. — Applications  have  been 
made  to  allow  the  following  securities  to  be  quoted  in  the  Official 
List  : — 

Cuban  Telephone  Co.— $2,000,000  preferred  stock  in  shsrei  of  $100  each  In 
lieu  of  the  scrip. 

Metropolitan  Railway  Co.— Further  IsBue  of  £604,216  8}  per  cent.  "A" 
debenture  stock. 

Official  AnnouncemeLts  re  Companies. — The  fol- 
lowing companies  will  be  struck  off  the  Register  at  the  expiration 
of  three  months,  unless  cause  is  shown  to  the  contrary  : — 

Anglo-Ruesian  Refuse  Destructor  Co. 

Electricity  Generating  Co. 

Ferabin  Lamp  and  Electrical  Aooessories. 

W.  &  T,  Avery,  Ltd. — The  directors  have  declared  an 
interim  dividend  for  the  six  months  ended  September  30th  last  at 
the  rate  of  5  per  cent,  per  annum  on  the  ordinary  shares. 
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British  Columbia  Electric  Railway  Co.,  Ltd. 

Mb.  G.  p.  Norton  presided  on  Friday  at  the  Great  Eaatern 
Hotel,  E.G.,  over  the  seventeenth  ordinary  general  meeting  of  this 
company,  in  the  absence  of  Mr.  11.  M.  Horne-Payne  through 
illness. 

Mr.  T.  Blundkll  Bbown  read  the  speech  which  had  Ijeen  pre- 
pared   by    Mr.     Home-Payne,     in     which     he     said    the    board 
regretted   the   delay    which    had   taken   place  in    fcubmitting  the 
annual  8ta';ement  and  in  holding  the  meeting,  but  year  by  year  the 
work  of  preparing  and  auditing  the  accounts  and  of  analysing, 
considering  and  adjusting  them  grew  heavier    and   heavier,   and 
this  year,  in  spite  of  every  effort,  it  had  been  impossible  to  submit 
them  at  an  earlier  date.     They  also  regretted  that  the  report  was 
not  of  a  more  satisfactory  nature.      He  knew  that  a  number  of 
shareholders  had   been  somewhat  alarmed  at  the  decrease  which 
was  occurring  in  their  earnings.     He  thought  they  were  needlessly 
alarmed.     Unfortunately  he  could  not  tell  them  that  this  period 
of  hard  times  was  over.      He  did  not  expect  to  see  any  improve- 
ment until  the  end  of  the  Canadian  winter,  that  was  to  say,  until 
April   or  May   next,   but   he  did    think    they  would  then  see  a 
gradual  general   improvement   in   commercial   conditions,   which 
would  be  reflected  in  the  earnings,  and  that  there  would  be  a  com- 
plete return  of  prosperity  and  progress  in   1915.     He  gave  that 
merely  as  his  personal   opinion,  but   his  considered  opinion   for 
what  it  was  worth.     If  he  was  right  it  meant  that  next  year's 
report  might  be  even  less  satisfactory  than  the  present  one,  but 
that  they  would  have  good  results  to  show  in  1915.     He  believed 
that   this   period   of  halt  would  in  the  end  prove  good  for  the 
country  and  for  the  company,  and  that  it  would  result  in  cheaper 
conditions    of    living    and    a   very   sound   economic    position  in 
British    Columbia.    Meanwhile,   they  must  exercise  patience  and 
be  thankful  that  owing  to   the   prudent    policy  of  re-investing 
portions    of    their    profits     in    the    past    they   were    now    able 
to    face    one    or    two    slack     years     with     equanimity.      They 
had,    perhaps,    been  a  little    spoilt  with    too    much  prosperity. 
They  had   enjoyed  increase  upon  increase  in  earnings  month  by 
month  for  16  years,  and  had  become  so  accustomed  to  this  happy 
state  of  afiFaixs  that  they  were  inclined  to  be  unduly  alarmed  by  a 
comparatively   unimportant  decrease.     They   could  not   have  all 
sunshine  and  no  shadow.     There  was  nothing  in  the  situation  to 
justify  the  very  heavy  fall  in  the  price  of  the  securities  and  stocks, 
which  had  been  brought  about  by  the  selling  of  stockholders  whose 
fears  had   been   aroused   by  the  general  fall  in  Canadian  and  all 
other  securities  and  by  the  decrease  in  the  earnings,  and  especially 
by  the  newspaper  reports  of  an  agitation  in  British  Columbia  to 
induce  Parliament  to  enact  certain  measures  restricting  their  rights 
to  fix  fares  and  charges.     Again,  he  believed  he  could  safely  say 
that  these  fears  were  needless.     Their  rights  were  regulated  by  the 
conditions  contained  in  Acts  of  Parliament  and  municipal  agree- 
ments which   constituted    a    solemn    and    frequently    reaffirmed 
bargain  made  by  the  people  of  British  Columbia  to  induce  them  to 
invest  their  money  in  the  country.     They  could  only  be  changed 
by  an  Act  of  Parliament,  which,  whether  it  directly  restricted  their 
rights  to  make  certain  maximum  charges,  or  empowered  a  public 
commission  to  do  so,  would  constitute  a  complete  breach  of  faith. 
They   rested  confidently   in   the  hands  of  a   responsible    British 
Government  and  a  responsible  British  Parliament  who  were  not 
in  the  least  likely  to  lend   themselves  to    such   a  dishonest  pro- 
ceeding, which  would    destroy  the   good   name  of   the   province 
throughout  the  financial  world  and  stop  the  raising  of  capital  for 
any  purpose  in  British  Columbia  for  years  to  come.     As  might  be 
seen    from     the     attitude     of     the     leading     British    Columbia 
newspapers,  there   was   no    body    of   responsible    public    opinion 
behind  this   agitation,   which   was   the   work   of    certain    noisy 
and  ill-informed  individuals  who,  by  correspondence  in  the  Pres?, 
and  sometimes  in  public  speeches,  gave  expression   to   statements 
which  were  misleading  and  generally  absolutely  false,  and  so  made 
it  difficult  to   raise   capital  for  expenditure  in  British  Columbia. 
He  mentioned  this  in  order  to  allay  the  fears  that  some  of  the 
shareholders   might  entertain  on  the  subject,  and  to  point  out  to 
the  public  in  British  Columbia  that  these  irresponsible  utterances 
did  serious  harm   to   the   province,  and  particularly  to  working 
men.      If  the  introduction  of  capital  for  new  works  and  enter- 
prises   ceased,    employment  for    the   working   classes  necessarily 
diminished.      The  publicity   given  to  this  agitation  had  had  its 
effect  in  curtailing  the  inflow  of  capital  into  the  province,  and 
there  was  in  consequence  less  demand  for  labour.      The  agitation 
referred  to  arose  out  of  a  slight  rise  in  certain  fares,  which   was 
absolutely  necessary  in  order  to  maintain  the  financial  stability  of 
the  company,  and  was  mainly  supported  by  fatuous  statements  to 
the   effect  that  the   company   had    been  coining    untold   wealth. 
Their  critics  never  tired  of  stating  that  they  were  paying  8  per 
cent,  upon  their  share  capital,  but  they  omitted  to  say  that  they 
were  only  paying  8  per  cent,  on  the  par  value  of  their  deferred 
share  capital,  and  that  the  deferred  share  capital   had  been  sub- 
scribed at  a  large  premium,  and  amounted  to  little  more  than  one- 
seventh  part  of   their  investment,   and  that  the  deferred   share- 
holders   had    taken    all     the     risks    of     a    pioneer    enterprise, 
from    which     the    people    of    British   Columbia    had     benefited 
enormously.      The  money    actually   expended   on   the  enterprise 
amounted  to  $15,000,000,  on  which  the  interest  and  dividends  paid 
out  last  year  were  equal  to  less  than  4i  per  cent.     They  had  from 
time  to  time  voluntarily  reduced  their  charges,  and  should  be  only 
too  pleased  to  do  so  again  when  the  profits  justified  it.    They  were 
at  present  charging   a  very  great  deal  less  than  the  maximum 
they  were  entitled  to  charge,  and  which,  in  some  cases,  they  could 
charge  with  reason.    For  instance,  they  should,  owing  to  the  high 
price  of  coal,  have  been  entirely  justified  in  increasing  their  price 


for  (TM  tbroDgboat  thia  year,  bat  thej  bad  not  done  to,  M  thej 
hoped  the  unfortunate  tttrike  of  the  coal  minen  wooldend,  and  they 
had  tried  to  avoid  increuing  tbeezpeiueaof  their  ewtomendnrinf 
the  prevailing  bad  time*,  bat,  if  the  utrike  ccntinned,  they  might  te 
forced  to  adopt  thiw  counte.  On  the  eakjtct  of  further  o»ptt*l 
expenditure,  although  the  directors  were  a«kin{f  for  power  to 
create  additional  nhare  capital,  they  had  no  int<mtion  of  ivainir  it 
at  present,  nor  did  they  expect  to  iiwae  i'  »be  next  year,  bot 

it  was  neceoHary  that  they  hhould  have   .  *o  taoe  additional 

shares  as   and   when  that  coone  became  •:  Meanwhile, 

he  could  give  the  Bhareholdem  the  most  dt.L...^  a«niranoe  that 
capital  expenditure  bad  for  acme  time  past  been  cut  down  to  the 
very  lowest  possible  amonnt,  and  *'  '  *\«7  would  oontinoa  to 
limit  it  to  absolute  neceeaitiee  until  * .  .  ved  greater  tmeonngt- 

ment,  and  the  presaure  of  genuine  demana  for  their  rariooa  teiriem 
proved  that  it  was  neceaeary.  and  would  be  remunerative.  Remaat 
not  be  understood  to  suggest  that  any  of  their  capital  expenditure 
in  the  past  had  been  unwise  or  unneceaaary.  In  looking  back  over 
the  record  of  *.he  past  10  years,  he  aaw  very  little  expenditure  that 
had  not  been  entirely  justified,  and  that  would  not  prove  remunera- 
tive. Their  great  water-power  installationa  at  Lake  Buntzen  and 
Lake  Corjuitlam  and  at  Jordan  River,  on  which  large  enma  of 
money  had  been  spent,  were  practically  completed.  They  were 
assets  of  great  and  permanent  value,  and  would,  they  anticipated, 
meet  any  increase  in  the  power  requirementc  of  the  company  for 
some  years.  They  had  no  new  enterprises  or  railway  extenaiona  of 
an  extensive  character  in  contemplation.  He  had  received  a 
number  of  letters  from  shareholders  urging  that  they  ahonld 
not  invest  any  further  money  at  all  in  Britiah  Colombia. 
This,  of  course,  was  neither  desirable  in  the  interesta 
of  the  company,  nor  possible.  New  hooaeholdeni  in  their 
districts  were  entitled  to  have  their  lighting  and  heating  aerricea 
extended  to  them.  New  industries  were  entitled  to  be  inipplied 
with  power,  and  the  travelling  public  were  entitled  to  have  th*>ir 
increasing  needs  provided  for.  All  this  required  a  certain  amonnt 
of  capital  expenditure,  but,  as  they  had  already  aaid,  they  would 
limit  their  expenditure  to  what  was  absolutely  nec6at>ary  to  carry 
on  their  business  efficiently.  In  conclusion,  he  said  again  that  he 
looked  to  the  future  of  the  company  with  confidence.  The  future 
of  the  British  Columbia  Electric  Railwav  was  bound  op  with,  and 
inseparable  from,  the  prosperity  of  British  Columbia,  and  of  the 
fucure  of  British  Columbia  with  all  its  mineral,  agricultural  and 
forest  wealth,  and  its  rapidly  increasing  shipping  trade,  there 
could  be  no  doubt.  He  would  urge  them  in  their  own  intereata 
not  to  allow  their  confidence  in  the  future  of  British  Colombia  or 
Canada,  or  in  their  Canadian  investments,  to  be  in  the  least  degree 
shaken  by  present  discouraging  circumstances,  which  were  almost 
exclusively  due  to  disturbed  financial  conditions.  Canada  had  thia 
year  again  amply  justified  every  claim  that  had  been  made  for  her. 
Her  production  of  wealth  from  field  crops  and  farm  produce,  and 
from  mineral  and  other  natural  resources,  had  been  greater  than 
ever  before,  and  the  only  trouble  had  been  of  a  monetary  nature, 
a  recurrence  of  which  it  was  hoped  would  be  prevented  in  the 
future. 

The  Chairman,  in  moving  the  adoption  of  the  report,  aaid  there 
was  a  slight  error  in  the  figures.     The  miles  of  single  track  in  opera- 
tion during  1913  should  have  been  334  02  miles  instead  of  357S2. 
Mr.  E.  L.  Evan-Thomas  seconded  the  motion. 
A  Lady  Sh.\reholdek  asked  if   the  board  thought   it  wiae  to 
increase  the  capital  in  the  present  state  of  affairs. 

Mr.  Dyer  Edwards  suggested  that  the  board  might  add 
several  local  advisers.  The  enterprise  was  growing  by  leaps  and 
bounds,  and  required  an  enormous  amount  of  attention.  They  had 
plenty  of  officers,  but,  as  a  large  shareholder,  he  would  like  to  see 
an  advisory  committee. 

Mr.  Davenport  said  he  had  a  large  stake  'n  the  company,  and 
he  had  every  confidence  in  it.  One  benefit  in  the  depreciation  of 
their  capital  had  been  pointed  ol  i  to  him — that  they  would  have 
to  pay  less  in  death  duty.  One  matter  he  would  point  out  waa 
that  when  the  company  issued  the  prospectus  of  the  Victoria 
Power  Co.,  they  gave  no  hint  of  the  falling  off  in  the  company's 
receipts.  With  regard  to  the  suggested  issue  of  further  capital, 
they  had  received  the  directors'  assurance  that  it  was  not  intended 
to  issue  it,  and  that  being  so,  he  did  not  see  why  they  should  not 
wait  until  the  next  year  before  bringing  forward  the  resolution. 

Mr.  C.  W.  Butler  asked  the  board  for  particulars  as  to  their 
purchase  of  land  in  the  Saanich  Peninsula. 

The  Chairman  said  that  Mr.  Home-Payne  had  informed  them 
emphatically  that  it  waa  not  the  present  intention  to  issue  further 
capital,  but  they  were  taking  the  opportunity  of  getting  the  power, 
because  they  must  have  some  capital  powers  in  hand.  He  thought 
they  might  rest  content  with  the  assurance  of  the  chairman. 
They  did  have  several  local  advisers  for  a  number  of  years,  but  the 
fact  that  this  had  been  diecontinned  was  &nfficienf  answer  t  hat  it  did 
not  serve  a  practical  nurpose.  At  the  time  the  Victoria  P'wer  Co. 
prospectus  was  issued  there  was  no  information  of  a  definite  fall- 
ing off  of  receipts.  The  land  in  the  Sianich  Peninsula  waa 
acquired  under  very  favourable  terms,  and  could  now  be  disposed 
of  with  advantage  if  necessary. 

The  report  was  adopted,  and,  on  the  motion  of  Mr.  T.  Blnndell 
Brown,  a  hearty  vote  of  thanks  was  accorded  to  the  staff.  | 

The  Chair.m.\x  then  proposed  that  the  capital  of  the  company 
be  increased  to  £5,000,000  by  the  creation  of  400,000  new  shares  of 
£1  each,  and  this  was  seconded  by  Mk.  E.  M.  Hauvey. 

On  a  show  of  hands,  the  resolution  was  declared  carried,  bat  Mb. 
Davenport  said  he  would  demand  a  poll.  Several  shareholders 
appealed  to  Mr.  Davenport  to  have  confidence  in  the  board,  which 
had  served  them  so  well  in  the  past,  and  Mr.  Davenport  agreed  to 
withdraw  his  demand,  and  aaid  he  meant  to  cast  no  reflection 
whatever  on  the  boud. 
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ladia-Rubber,  Cintta-Pereha  and  Tele||;raph 
Works  Co.,  Ltd. 

Major  Leonard  Dabwin  preaideci,  on  December  18th,  at  the 
oflBoes,  106,  Cannon  Street,  E.G.,  over  the  fiftieth  ordinary  general 
meetinji:  of  the  above  company. 

The  Chaikman,  in  moving'  the  adoption  of  the  report  (see  Elec- 
trical Review,  page  969),  aaid  it  was  with  very  great  regret  that 
th«  board  had  to  announce  the  retirement,  on  account  of  ill- health, 
of  Mr.  R.  K.  Gray,  bo  long  the  managing  director  of tthe  company, 
a  post  to  which  he  euoceeded  in  1901  on  the  retirement  of  his 
father.  Mr.  Gray  devoted  himself  unremittingly  and  unsparingly 
to  the  service  of  the  company  for  the  whole  of  the  44  years  he 
was  connected  with  it,  and  the  board  would  feel  his  absence  keenly, 
not  only  on  account  of  his  business  ability,  but  also  because  of  the 
esteem  which  his  character  inspired  in  all  directions  in  a  remark- 
able degree.  They  were  glad  to  say,  however,  that  Mr.  Gray  had 
consented  to  become  an  extraordinary  director,  thus  enablingithem 
to  consult  him  on  the  many  matters  concerning  which  his  advice 
would  be  of  value.  The  board  had  appointed  Mr.  C.  H.  Gray  and 
Mr.  W.  E.  Gray  as  managing  directors,  both  of  whom  had  spent 
their  business  lives  in  the  service  of  the  company.  They  had, 
moreover,  elected  to  their  board  Mr.  Nigel  Hanbury,  of  the  firm 
of  Wood,  Field  &  Hanbury,  whose  family  had  been  considerable 
shareholders  in  the  company  for  over  33  years.  The 
general  business  of  the  company  had  been  well  maintained, 
and  the  results  obtained  at  Silvertown  have  been  satis- 
factory, both  as  regarded  outputs  and  profits.  With 
reference  to  their  special  lines,  the  reputation  of  the  Palmer  tire, 
which  they  alone  manufactured,  stood,  they  believed,  deservedly 
high,  though  they  were  constantly  engaged  in  efforts  to  improve 
their  patterns  and  to  extend  their  markets.  In  view  of  these  satis- 
factory conditions  affecting  the  year's  trading  profits,  the  directors 
had  hoped  throughout  the  year  for  a  better  result  than  that  actually 
presented.  During  the  period  under  review  the  price  of  rubber 
kept  falling  slowly,  and  this  fact  somewhat  adversely  affpcted  the 
valuation  of  the  stock  in  hand  at  the  end  of  the  year,  as  it  had  to 
be  written  down  to  the  value  calculated  on  the  price  of  rubber  of 
the  day.  Taeir  French  factory  had  not  responded  as  quickly  as 
was  anticipated  to  the  reorganisation  which  had  there  been  adopted. 
This  matter  was  engaging  the  serious  attention  of  the  board,  and 
it  was  hoped  that  the  improvements  in  progress  would  be  materially 
accelerated.  The  same  condition  of  things  might  be  said  to  apply 
in  a  lesser  degree  to  some  of  the  foreign  agencies.  In  the  National 
Insurance  they  had  a  new  item  of  expenditure,  amounting  in  the 
past  year  to  £2,340,  and  the  rates  this  year  had  reached  the  figure 
of  lis.  2d.,  as  compared  with  9s.  four  years  ago.  Such  an  increase 
of  rates,  if  it  continued  for  long,  would  drive  all  industry  out  of 
West  Ham.  But  though  the  manufacturer  in  these  days  had  a 
good  many  difficulties  to  contend  with,  it  was  true  that  they 
could  not  assert  that  they  had  got  more  than  their  proportionate 
share  to  face.  The  obstacles  that  did  stand  in  their  way  they  would 
endeavour  to  overcome  to  the  best  of  their  ability. 

Lieut. -Col.  A.  Weston  Jarvis  seconded  tae  motion. 

Before  putting  the  motion,  the  Chairman  said  that  that  was  the 
jubilee  meeting  of  the  company,  and  he  was  glad  it  was  a  happier 
meeting  than  the  one  two  years  ago.  He  hoped  the  improvement 
they  had  had  would  continue  in  the  future.  He  never  liked  to 
prophesy  unless  he  was  certain,  and  in  the  case  of  a  manufacturing 
business,  it  was  impossible  to  ba  certain  ;  but  he  did  look  with 
hopefulness  and  assurance  to  the  continuance  of  the  progress 
made. 

The  report  was  adopted,  and  the  retiring  directors  and  auditors 
were  re-elected. 

Mr.  F.  H.  Sulley  proposed  a  vote  of  thanks  to  the  directors  and 
staff,  and  Me.  Atkinson,  in  seconding,  asked  the  chairman  if  he 
was  hopeful  of  keeping  up  the  present  dividend,  or  did  he  hope 
they  would  go  on  to  the  large  dividends  that  they  used  to  have. 

The  motion  was  carried,  and  the  Chairman,  in  reply,  said  that 
if  he  replied  to  the  question  put,  he  would  get  into  the  region  of 
prophesy,  which  he  had  already  said  he  would  not  indulge  in. 
All  he  would  say  was  that  he  was  very  hopeful  of  the  future.  The 
whole  staff  was  energetic  and  loyal,  and  worked  in  the  interests  of 
the  company. 

German  Electrical  Companies. 

The  A.E .G .-Lahmeyer  Werke  of  FrankforUon-Maine,  after 
placing  £2,360  to  depreciation  in  191^13  as  compared  with 
je2,340  in  1911-12,  record  net  profits  of  £34,300  as  against 
£31,900.  The  directors  recommend  the  payment  of  a  dividend 
of  6  per  cent  on  share  capital  of  £500,000,  being  the  same  rate 
as  in  1911-12. 

The  Deutsche  Elektrizitats  Werke,  Garbe,  Lahmeyer  and 
Co.,  of  Aix-la-Chapelle  realised  net  profits  of  £32,000  in  1912-13 
as  compared  with  £40,000  in  the  preceding  year;  and  a 
dividend  at  the  rate  of  5  per  cent,  has  been  declared,  being 
the  same  as  in  1911-12.  The  sum  of  £10,000  has  been  passed 
to  the  account  of  the  dividend  equalisation  fund  as  again.st 
fl.'i.OOO  in  the  previous  year,  and  the  carry  forward  amounts 
to  £14,000  as  contrasted  with  £12,000  in  1911-12. 

Ibe  Report  of  the  Telephonfnbrik  A.G.  vorm.  J.  Berliner  of 
Hanover  states  the  turnover  substantially  increased  in  1912-13 
and  the  Company  had  and  has  an  abundance  of  government 
orders  on  hand.  The  branches  were  employed  and  the  par- 
ticipation in  the  foreign  business  continued  to  yield  satis- 
factory profits.  After  allocating  £10,000  to  depreciation  as 
compared  with  £12,000  in  1911-12  and  making  provision  for 
re'jerve  fund,  the  accounts  exhibit  net   profits  of  £40,000  as 


against  d£24,000.     It  is  proposed  to  distribute  12  per  cent., 
this  comparing  with  8  per  cent,  in  1911-12. 

The  Kabelwerk  Rheydt,  which  has  declared  a  dividend  of 
12  per  cent,  for  1912-13  as  against  8  per  cent,  in 
1911-12,  reports  that  the  value  of  the  turnover  ex- 
ceeded £1.000,000.  The  constant  concern  of  the  directors 
was  to  perfect  the  plant,  and  the  copper  rolling  mill  dealt 
with  10,000  tons  of  copper  and  was  extended  so  as  to  cope 
with  profitable  orders.  As  a  result  of  further  combination 
of  the  cable-making  firms  in  other  branches  of  manufacture 
than  hitherto,  it  was  possible  to  obtain  adequate  prices  in 
accordance  with  the  situation  of  the  market.  The  gross  profits 
reached  £84,000  as  compared  with  £60,000  in  1911-12,  the  divi- 
dend absorbing  £30,000  on  a  share  capital  of  £250,000  and 
the  sum  of  £15,000  being  carried  forward. 

The  report  of  the  Elektrische  Licht  und  Kraftanlagen  A.G. 
of  Berlin,  which  is  an  investment  company  having  a  scope  of; 
activity  in  regard  to  undertakings  in  various  countries,  states' 
that  the  circumstances  prevailing  during  the  year  caused  the 
company  to  exercise  increased  reserve  in  relation  to  new  trans- 
actions   involving    considerable    capital,    and    business    was 
therefore  substantially  limited  to  the  advancement  of  existing . 
enterprises.    The  gross  profits  in  1912-13  amounted  to  £218,000 
as  compared  with  £208,000  in  1911-12.    After  defraying  general 
expenses,  taxes,  interest  on  loans,  etc.,  the  accounts  indicate 
net  profits  and  balance  forward  of  £137,000  as  contrasted  with 
£136,000.    The  directors  propose  a  dividend  of  7i  per  cent,  on 
share  capital   of  £1,500,000,  being  the  same  rate  as  in  the 
preceding  year. 

The  Gesellschaft  fur  Elektrizitats  Anlagen  of  Berlin,  which 
belongs  to  the  group  of  the  before-mentioned  Elektrische 
Licht  und  Kraftanlagen,  either  owns  or  is  financially  inter- 
ested in  various  supply  works  and  tramways.  According  to 
the  directors'  report  for  1912-13,  the  surpluses  realised  by  the 
company's  own  undertakings  experienced  a  further  increase 
over  the  preceding  year.  The  accounts  indicate  gross  profits 
of  £61,000,  as  compared  with  £61,000,  and  after  providing  for 
general  expenses,  interest  on  loan  capital  of  £300,000,  and 
placing  £4,000  to  the  renewal  and  redemption  fund,  as  com- 
pared with  £61,000,  and  after  providing  for  general  expenses, 
interest  on  loan  capital  of  £300,000,  and  placing  £4,000  to  the 
renewal  and  redemption  fund  as  contrasted  with  £3,250  in 
1911-12,  there  remain  net  profits  and  balance  forward  of 
£44,000  as  against  £32,000.  It  is  intended  to  pay  8  per  cent, 
on  share  capital  of  £500,000,  being  the  same  rate  as  in  each 
of  the  two  previous  years  on  less  capital. 

The  directors  of  the  Bayerische  Stickstoff  Werke  A.G.  of 
Munich  in  their  report  for  1912-13  state  that  the  year  was  the 
first  in  the  course  of  which  the  plant  was  uninterruptedly  in 
fuU  operation,  and  the  plant  stood  the  test  notwithstanding 
the  fluctuations  in  the  water  supply  of  the  Alz.  The  situation 
of  the  market  for  the  principal  produce — cyanamide — was 
favourable,  and  the  whole  of  the  output  was  disposed  of 
through  the  Sales  Association  for  Nitrogen  Fertilisers.  In  the 
case  of  sulphates  of  ammonia  very  satisfactory  prices  were 
realised  during  most  of  the  year,  business  having  only  become 
more  difficult  towards  the  close.  The  extension  of  the  plant 
was  begun  during  the  year,  and  would  presumably  be  com- 
pleted in  the  current  financial  year.  The  net  profits  permit  of 
the  payment  of  a  first  dividend  amounting  to  9  per  cent,  on 
share  capital  of  £330,000,  which  is  now  proposed  to  be  in- 
creased to  £400,000. 

THE  SIEMENS-SCHUCKERT  GROUP. 

The  financial  statement  of  the  Siemens-Schuckert  Works  Co. 
for  the  year  ended  on  July  31st,  1913,  indicates  net  profits  of 
£692,000,  as  contrasted  with  £673,000  in  1911-12.  It  is  intended 
to  distribute  among  the  two  proprietary  companies— the 
Siemens  and  Halske  Co.  and  the  Electricity  Co.  formerly 
Schuckert  and  Co. — a  dividend  at  the  rate  of  10  per  cent,  as 
in  the  preceding  year.  The  sum  of  £125,000  has  been  allottexl 
to  the  reserve  fund  as  in  1911-12,  £25,000  has  been  placed  to 
the  contingency  fund  as  against  £17,500,  and  £75,000  to  the 
payment  of  bonuses  to  officials  as  compared  with  £65,000,  and 
£17,000  has  been  carried  forward  as  contrasted  with  £15,000 
in  1911-12. 

The  accounts  of  the  Elektrizitats  Gesellschaft  vorm.  Schuc- 
kert of  Nuremberg  show  gross  profits  of  £484,000  for  1912-13 
exclucive  of  the  balance  forward  amounting  to  £62,000,  these 
figures  comparing  with  £428,000  and  £62,000  respectively  in 
the  previous  twelve  months.  After  meeting  general  expenses, 
interest  charges,  taxes,  etc.,  and  placing  £142.000  to  ordinary 
depreciation  as  against  £130,000  and  £35,000  to  extraordinary 
depreciation,  there  remain  net  profits  of  £364.000  aS'  con- 
trasted with  £.352,000  in  1911-12.  The  sum  of  £5,000  has  been 
allocated  to  the  special  reserve  fund,  and  £16,000  has  been 
allotted  to  the  directors,  managers  and  officials  as  their  share. 
Out  of  the  balance  it  is  propo.vd  to  pay  a  dividend  of  8  per 
cent,  on  share  capital  of  £3,500,000.  being  the  same  rate  as 
in  the  previous  vear;  and  to  carry  forward  £63,000  as  against 
£62.000  in  1911-12. 

The  accounts  of  the  Sievjens  and  Hahke  Co.  for  the  year 
ended  with  July,  1913  show  net  profits  of  £625,000  as  compared 
with  £620,000  in  the  preceding  year.  It  is  proposed  to  pay 
a  dividend  of  12  per  cent.,  being  the  same  rate  as  in  1911-12; 
to  place  £100.000  to  the  special  reserve  fund  as  in  the  previous 
year,  and  £25.000  to  the  contingency  fund  as  contrasted  with 
£17.500;  to  apply  £45,000  as  in  1911-12  to  the  payment  of 
bonuses    to    officmls    and    workmen,    and   to  carry  forward 
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jeeO.OOO   as  compared   with   £63,000.      The   progress    of   the 
company  in  the  past  ten  years  haa  been  as  follows : — 


Year. 

Profit. 

Dividend  %. 

CapiUl. 

1903^4 

£276,000 

7 

£2,725,000 

1904-06 

349,000 

9 

2,725,000 

1905-06 

398,000 

10 

2,725,000 

1906-07 

435,000 

n 

2,725,000 

1907-08 

484,000 

11 

2,726,000 

1908-09 

571,000 

...        12        ... 

3,150,000 

1909-10     -    . 

675,000 

12 

3,150,000 

1910-11 

016,000 

12 

3,150,000 

1911-12 

620,000 

12 

3,150,000 

1912-13 

625,000 

...        12        ... 

3,160,000 

CAPITAL  EXPANSION  IN  GERMANY. 

The  Elektrizitata  Gescllschaft  vorni.  W.  Lahmeycr  and  Co. 
of  Frankfort-on-Main  proposes  to  increase  the  share  capital 
from  £1,250,000  to  £1,500,000  for  the  purpose  of  satisfying  the 
financial  requirements  of  several  subsidiary  companies,  which 
have  arisen  from  the  progressive  development  of  the  latter. 
The  Zurich  Bank  for  Electrical  Enterprises,  which  holds 
£1,086.000  of  the  total  share  capital  of  the  Lahmeyer  Co., 
will  take  over  the  new  issue  and  offer  the  shares  to  existing 
proprietors  at  a  fixed  price  which  has  yet  to  be  settled. 

The  Siemens  Elektrische  Detriebe  A.G.  of  Berlin,  which 
owns  or  leases  various  supply  undertakings  and  is  also 
financially  interested  in  others,  now  intends  to  raise  fresh 
capital  for  the  development  of  the  enterprises.  At  present  the 
company  has  a  share  capital  of  £875,000,  and  loans  amounting 
to  £1,053,000,  the  latter  being  of  the  4J  per  cent,  class.  On 
the  present  occasion,  however,  the  money  market  conditions 
have  rendered  it  necessary  for  the  company  to  have  recourse 
to  bonds  bearing  interest  at  5  per  cent.  The  loan  is  divided 
into  two  parts.  The  first  comprises  a  sum  of  £225,000  which 
is  to  be  offered  in  Germany,  and  the  second  the  sum  of 
£10,000,000  fcs.  (£400,000)  which  is  being  placed  in  the  Swiss 
market  at  the  price  99^  per  cent,  and  redeemable  in  25 
years  at  103  per  cent. 

The  Deutsche  Ueberseeische  Elektrizitats  Gesellschaft  of 
Berlin,  which  owns  supply  works  at  Buenos  Ayres  and  in 
other  South  American  cities,  has  caused  some  surprise  in  the 
financial  world  by  coming  forward  with  a  new  proposal  to 
raise  fresh  capital  so  soon  after  the  last  loan  issue  of  £1,250,000 
which  was  made  last  April.  Already  its  share  capital  amounts 
to  £6,000,000,  apart  from  loans  of  £5,500,000,  but  further 
money  is  required  to  repay  the  bank  debt  of  £500,000  and 
provide  for  extensions  at  Buenos  Ayres,  Santiago,  Valparaiso, 
Montevideo  and  Mendoza.  It  is  now  intend^  to  create  a 
new  class  of  share  by  the  emission  of  £1,500,000  in  the  form 
of  6  per  cent,  cumulative  preference  shares  redeemable  at 
any  time  at  the  price  of  110  per  cent.  The  company's  banking 
syndicate  has  undertaken  to  take  over  the  issue  at  par,  bear 
the  cost  and  stamp  charges,  and  offer  the  shares  for  sub- 
scription at  the  price  of  107i  per  cent. 


Cordoba  Light,  Power  and  Traction  Co.,  Ltd. 

The  directors'  report  to  September  30th,  1913,  states  that  since 
the  date  of  the  last  report,  the  company  has  acquired  the  out- 
standing shares  of  the  Cordoba  Light  and  Power  Co..  and  now 
owns  the  whole  of  that  company's  share  capital,  together  with 
the  whole  of  the  share  capital  of  the  Cordoba  (Argentine) 
Electric  Tramways  Construction  Co.,  Ltd.  The  balance  of 
profit,  after  meeting  all  charges,  is  £20,926,  plus  £12,631 
brought  forward,  making  a  total  of  £83,557.  £10,055  of  this 
has  been  absorbed  by  the  payment  of  the  dividend  on  the 
preference  shares  to  31st  July,  1913,  leaving  a  balance  of 
£23,502.  In  the  circumstances  mentioned  below  the  directors 
recommend  that  this  sum  be  carried  forward.  Although  the 
gross  receipts  have  shown  a  satisfactory  increase,  the  expenses 
of  operation  of  both  the  subsidiary  companies  were  greater 
than  was  anticipated.  The  receipts  have  also  been  affect-e.l 
by  local  competition,  necessitating  an  active  campaign  which 
has  already  met  with  considerable  success  and  will  be  con- 
tinued unless  satisfactory  arrangements  can  be  made.  Some 
of  the  additional  operating  expenses  were  occasioned  by  a 
strike  of  tramway  employees ;  while  othere,  such  as  the 
removal  to  more  convenient  offices  and  the  appointment  of 
additional  canvassers,  should  have  a  beneficial  effect  on  future 
returns.  A  representative  of  Messrs.  J.  G.  White  and  Co., 
Ltd.,  is  now  in  Cordoba  investigating  the  present  methixls  on 
behalf  of  the  Board  with  a  view  to  bringmg  ab<:)ut  increase<l 
efficiency  and  economy.  The  new  hydraulic  station  of  tho 
Power  Company  has  worked  satisfactorily  during  the  year. 
There  is  now  a  large  balance  of  power  available  in  the  com- 
bined hydraulic  stations  of  the  company  to  meet  the  growth 
of  the  business.  Additional  boilers  are  being  put  in  at  the 
steam  station  as  a  precaution  against  any  temporary  suspen- 
sion of  working  at  the  hydraulic  stations  due  to  accident  or 
shortage  of  water  at  the  San  Eoque  Dam.  The  Tramways 
Company  now  has  26|  miles  of  track  in  operation,  another 
2J  miles  constructed  but  not  m  operation,  and  a  further  ex- 
tension of  about  li  miles  i6  in  course  of  construction.  The 
debenture  stock  now  ranks  as  a  first  charge  on  the  properties 
of  both  the  subsidiary  companies,  the  £100,000  of  6  per  cent, 
bonds  of  the  Power  Company  having  been  redeemed  on  Ist 
January,  1913.  In  accordance  with  the  trust  deed  securing 
the  debenture  stock,  £5,200  has  been  redeemed  during  the 


year.  The  directon  record  the  death,  on  SDih  September  lact. 
of  their  chairman,  Mr.  Frame  Tbcmtoo,  who  bad  been  most 

closely  associated  with  th<-  rr.r:  n.-inv  since  its  formation,  and 
whose  services  to  the  o  re  ot  the  greatest  raloe. 

Mr.  G.  A.  Touche,  M  ''  '    •.-.<!  chatnuao. 

The    fifth    annual  on    December   7tb, 

at  Wii  •■  Jcbe.  M. P.,  presiding 

The  '  -  .  '^'f  aoore  rtn-jtt,  after 

referring  witci  regret  to  tiie  untimeiy  death  of  the  late  chair- 
man, Mr.  Frame  'Ihoinvm,  said  that  b-  '  '  ■  ' ';•  '■  r=^nted 
to  occupy  the  chair  temporarily  at  the  ■  ;.i» 

colleagues.  Proceeding  to  review  the  prcitiii  poeiuon,  the 
chairman  said  that  gin^'^  the  last  meeting  the  company  bad 
acquired   the  out  •  ires  of  the  Cordoba   Ijgbt  ai*! 

Power  Co.    They  ; _      ,     saion  to  soprl'-'  •  ''-<  tr-'"  frtcrgj  in 

Cordoba  for  a  penofi  of  approximately  ng  in 

December,  19-18.  They  also  had  a  c<ju<:>:.—.i  u  ^lauXicA  on 
October  11th,  1910,  to  construct  and  operate  tramways  in 
Cordoba  for  75  years.    The  c  -.structed  29  miles 

of  track,  of  which  26J   mil»^  in  operation,  as 

compared    with   2oi   miles   a   year  i    21   milea   were 

expected  to  be  put  into  service  in  d  .■  •■  -iay!*.  Another  11 
miles  were  in  course  of  construction.  The  Tramwav  Companjr 
was  authorised  to  supply  light  and  power  in  the  City  of 
Cordoba.  The  capital  expenditure  to  date  '"'f  tho  two  under- 
takings amounted  to  £1  -  of  wh:  '-tl  was  in 

respect  of  the  power  unc     :       „',  and  x. .  .  respect  of 

the  tramway.  The  capital  raised  amounted  to  £1,799,800,  and 
adding  sundry  creditors  £27,667,  and  £23,501  balance  on  profit 
and  loss,  they  got  a  total  of  £1,850,968.  That  prartirally 
balanced  their  investments  in,  or  the  in<i  '      "  "     '  al 

undertakings,    which    amounted    to   £1.^     ,  ^     ne 

vear  the  capital  expenditure  had  amounted  to  £"iou.9y»).  Of 
this  £112,800  was  attributable  to  the  Power  Co.,  and  £38,000 
was  for  the  Tramway  Co.  llie  further  expenditure  authorised. 
so  far  as  could  at  present  be  estimated,  was  about  £116,000, 
which  was  expected  to  be  spread  over  a  period  of  two  years. 
The  growth  of  capital  exoenditure  required  close  supersision, 
and  was  carefully  watched  by  the  directors.  Where  such 
expenditure  was  not  absolutely  essential,  he  thought  it  would 
be  the  wish  of  all  of  them  that  it  should  be  held  in  check 
until  the  large  expenditure  already  incurred  had  become  more 
fruitful.  He  must  admit  that  the  present  net  revenue  afforded 
no  adequate  return  to  shareholders.  Turning  to  the  accounts 
for  the  past  year,  he  said  it  would  be  noted  that  the  gross 
receipts  amounted  to  £79,983  as  compared  with  £56,062  a 
year  ago.  The  result  therefore  looked  worse,  but  it  was 
really  better,  as  the  previous  year's  receipts  were  not  really 
a  reflection  of  the  underlying  companies'  operations,  but  were 
swelled  by  interest  and  other  receipts  which  had  not  occurred 
this  year.  This  year's  receipts  represented  the  net  earnings 
of  the  undertakings,  and  comparing  them  with  the  previous 
year,  they  were  about  £17,000  better.  They  had  had  to  con- 
tend with  the  tramway  strike,  there  had  been  extraordinary 
expenditure,  and  they  had  also  had  to  meet  competition.  The 
net  revenue  he  admitted  was  disappointing  and  the  expenses 
had  exceeded  the  estimate,  which  was  made  by  Mr.  Frame 
Thomson  some  time  ago.  It  had  been  the  intention  of  Mr. 
Thomson  to  go  out  to  Cordoba  in  order  to  see  what  economies 
could  be  effected,  and  the  board  had  sent  out  a  representative 
of  Messrs.  J.  G.  White  and  Co.,  who  were  operating  the 
tramways,  to  see  what  could  be  done  in  that  direction.  They 
had  not  yet  received  that  gentleman's  report,  but  he  had  no 
doubt  that  when  they  did  it  would  be  satisfactory  to  the 
shareholders.  The  total  result  of  the  year  was  a  revenue 
balance  of  £7,871.  Thev  had  a  balance  of  £12,6;V  last  year, 
so  that  they  were  able  vo  carry  forward  the  substantial  sum 
of  £20,501.  In  all  the  circumstances  of  the  case,  he  felt 
confident  that  the  proprietors  would  approve  the  policy  of 
the  board  in  carrying  that  amount  forward,  much  as  *hey 
would  have  liked  to  have  declared  a  dividend.  .\  shareholder 
had  written  asking  him  to  enlighten  the  meeting  upon  the 
working  of  the  two  companies — the  power  and  the  tramway — 
and  he  was  able  to  give  them  the  figures  up  to  September 
30th.  Taking  the  light  company  first,  their  gross  receipts 
for  1913  were  £83,100,  as  against  .275,300.  an  increase  of 
£7,800.  The  expenses  were  £30,300,  as  against  £.^.000.  a 
decrease  of  £4,700,  and  the  not  profits  were  £52,800,  against 
£40,300,  an  increase  of  £12,500.  The  percentage  of  expenses 
to  gross  receipts  had  been  36.5,  as  against  45.5  last  year. 
The  company's  net  receipts  represented  ai  present  about  4 
per  cent  on  the  amount  at  which  the  power  undertaking 
stood  in  the  books.  At  regards  the  tramway  company,  the 
number  of  passengers  carried  was  7.7-".5,S00.  against  6.804.600, 
an  increase  of  nearlv  a  million.  The  gros."  r.^eipts  were 
£70,900,  as  against  ;^62.600,  an  increase  of  £8.300,  and  the 
expenses  were  £42,900,  as  compared  with  £39,100,  an  increase 
of  £3,600.  The  net  receipts  were  £28,000  against  £23,500,  an 
increase  of  £4.500.  and  the  percentage  of  expenses  to  gross 
receipts  was  60i,  as  against  62^  for  the  previous  year.  The 
net  result  of  the  tramway  undertaking  represented  about  51 
per  cent  on  the  amount  at  which  the  shares  stood  in  the 
balance  sheet.  Although  the  re.'jults  were  disappointing,  when 
he  lookeil  back  upon  what  had  been  achieved,  he  felt  that 
the  difficulties  before  them  were  relatively  small,  and  that 
the  shareholders  were  entitled  to  hope  for  better  results  in 
the  eflrly  future. 

Mr.  Geobge  Kitchin  seconded  the  motion,  and  the  report 
was  adopted. 
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STOCKS    AND    SHARES. 


MARKET     QUOTATIONS. 


Saturday  Afternoon. 
The  events  of  the  past  few  days  have  certainly  not  been  calculated 
to  make  the  season  any  the  merrier  for  the  Stock  Exchangre,  unU  ss 
it  be  for  those  fortunate  individuals  who  have  suflBcient  strength 
of  mind  to  remain  short  of  shares  for  a  length  of  time.  Heavy 
falls  have  occurred  in  most  Brazilian,  Mexican  and  Canadian 
securities,  while  the  shrinkage  in  Consols  goes  on  with  a  persistence 
worthy  of  a  better  cause^than  that  of  playing  directly  into  the 
hands  of  the  bears. 

Further  consideration  of  the  details  connected  with  the  proposed 
rearrangement  of  capital  in  the  London  electric  supply  companies 
does  not  flatter  the  idea  that  the  scheme  is  likely  to  bring  about 
any  particular  change  in  the  prices  of  the  shares.  This,  as  we  have 
said  before,  is  so  much  to  the  good,  and  it  is  fortunate  that  the 
Stock  Exchange  market  declined  to  be  excited  over  the  [sensational 
way  in  which  the  details  were  at  first  served  up.  One  can  well 
understand,  in  fact,  that  the  promoters  of  the  scheme  may 
experience  more  than  a  transient  feeling  of  annoyance  that  the 
matter,  after  all  a  purely  domestic  one  up  to  the  present,  should 
have  been  made  the  subject  of  journalistic  fuss. 

City  of  London  shares  are  a  trifle  lower  on  balance,  and  mo&t 
of  the  principal  shares  show  no  change  at  all  since  the  beginning 
of  the  week.  More  eflFect  has  been  wrought  upon  the  Debenture 
stocks,  a  demand  for  which  was  a  feature  before  the  scheme  was 
published,  and  which  have  been  sought  after  still  more  keenly 
during  the  past  few  days.  The  most  interesting  point  in  the 
situation,  as  well  as  the  most  piquant,  at  present,  is  the  attitude 
likely  to  be  adopted  by  the  London  County  Council  when  the 
County  of  London  Bill  comes  before  Parliament  next  session. 
The  L.C.C.  investigation  now  in  progress  will  probably  be  hastened, 
and  its  report  will  certainly  attract  a  good  deal  of  attention. 

Brazilian  Traction  shares  are  flat  in  consequence  of  a  heavy  fall 
in  the  prices  of  various  Brazilian  securities.  Government,  Railway 
and  others.  Fears  are  revived  lest  the  difficulties  connected  with 
the  slump  in  rubber  and  coffee  should  seriously  embarrass  the 
Brazilian  Government.  In  addition,  there  are  financial  diflBculties 
in  Brussels,  which  are  said  to  have  brought  about  the  downfall  of 
one  or  two  houses  in  that  city,  where,  of  course,  Brazil  Tractions 
and  Brazil  Railways  are  largely  held.  The  Common  fell  2  points. 
Manaos  Tramway  Debenture  dropped  3.  Rio  Tramway  bonds 
receded  a  point. 

The  feature  in  the  Mexican  group,  so  far  as  electrical  issues  are 
concerned,  is  .weakness  in  Mexico  Tramways,  which  have  fallen 
from  2  to  3  points.  The  6  per  cent.  50-year  mortgage  bonds  have 
dropped  to  79J  middle.  At  80  the  yield  is  exactly  7i  per  cent, 
on  the  money,  but  in  addition,  there  is  £3  coupon  payable  on 
January  1st,  so  that  if  the  position  were  a  little  more  promising, 
the  bonds  would  certainly  look  tempting.  Mexican  Light  and 
Power  varieties  are  dullish,  and  almost  everything  connected  with 
the  country  has  been  further  depressed  this  week,  the  news  being 
regarded  as  more  grave  than  ever,  and  as  offering  small  gleams  of 
hope  that  the  situation  will  right  itself  rapidly. 

The  Home  Railway  market  made  quiet  headway  in  spite  of  the 
adverse  circumstances  against  which  it  has  had  to  contend. 
Metropolitans,  Districts,  and  Underground  Electrics  gave  way,  but 
rallied  to  some  extent,'  although  the  last-named,  so  far  as  the  £10 
shareu  are  concerned,  are  J  lower  at  3|,  the  la.  shares  receding  to 
about  8s.  Metropolitans  went  back  to  42|,  hardening  later  on  to 
43i,  and  Districts  are  steady  at  30}.  la  the  Home  Traction  group 
there  has  been  little  fresh  movement  since  our  last  report,  and 
this  part  of  the  market  is  almost  stationary. 

Part  of  the  heavy  fall  has  been  recovered  already  in  American 
Telephone  and  Telegraph  Capital  stock,  the  directors  declaring  the 
quarterly  dividend  at  the  regular  rate  of  8  per  cent,  per  annum — 
an  effective  retort  to  the  rumours  that  the  distribution  was  to  be 
reduced  at  once.  The  American  Railroad  market,  after  pronounced 
flatness,  has  rallied  sharply,  and  most  of  the  things  affected  by  its 
sphere  of  influence  followed  suit.  Telegraph  and  cable  issues,  as  a 
whole,  are  quietly  steady.  The  exception  is  West  India  and 
Panama  Ordinary,  which  have  dropped  fV  to  2|  upon  two  or  three 
sellers  coming  into  the  market  simultaneously.  Marconis  have 
gone  back,  after  their  recent  improvement. 

The  manufacturing  group  is  irregular.  The  feature  is  a  rise  in 
Brush  7  per  cent.  Preference  shares,  which  has  lifted  the  quotation 
to  5s.  middle,  while  the  Prior  Lien  Debenture  stock  at  75  is  two 
points  higher.  Edison  &  Swan  Debenture  eased  off,  however,  and 
Electric  Construction  shares  are  -^  lower.  Castner-KellnerB 
drooped  a  little  ;  but  Willans  &  Robmson  Debenture  continues  to 
advance,  showing  another  rise  of  two  points  this  week.  India- 
Rubber  shares  remain  weak,  following  up  their  previous  fall  of 
half-a-sovereign  with  another  of  similar  amount. 

The  speech  of  Mr.  Arthur  Lampard  at  the  United  SerJang 
Company's  meeting  on  Thursday  was  couched  in  the  usual  hopeful 
vein  to  which  rubber  shareholders  have  become  accustomed.  It 
had  practically  no  effect  upon  the  market,  where  share  prices 
remained  dull  under  the  influence  of  rumoured  increases  of  capital 
by  one  or  two  of  the  leading  companies  in  the  near  future.  The 
price  of  the  raw  stuff  clings  closely  to  2s.  3d.  per  lb.  After  all 
the  talk,  correspondence,  and  literature  which  has  been  poured  out 
of  late  on  the  subject  of  some  improvement  in  the  methods  of 
selling  rubber,  it  is  scarcely  astonirhing  that  some  people  should 
be  growing  restive  at  the  masterly  inactivity  displayed  by  those 
who  ought  to  be  in  a  position  to  take  decided  steps. 


It  should  be  remembered,  in  making  nse  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  may  vary  according  to  quantities  and  other  oircnmstanoes, 


Tuesday,  December  23rd. 


CHEMICALS.  AO. 


Acid,  Hydrooblorlo         . .       . .  ser  ont. 

„     Nitric „ 

„     Oxalic  per  lb. 

„      Sulphuric percwt. 

Ammoniac  Sal        „ 

Ammonia,  Muriate  (large  crystal)  per  ton 

Bleaching  powder n 

Bisulphide  of  Carbon      . .       . .         h 

Borax m 

Copper  Sulphate k 

Lead,  Nitrate         h 

„      White  Sugar  . .        . .         „ 

„      Peroxide „ 

Methylated  Spirit per  gal, 

Potassium,  Bichromate,  in  casks  per  lb. 

Potash,  Caustic  (88/90  %)  . .  per  ton 

„       Chlorate per  lb. 

„       Perohlorate        . .        • .         „ 
Potassium,  Cyanide  (98/100  %) . .         „ 

(for  mining  purposes  only) 

Shellac         per  cwt. 

Sulphate  of  Magnesia      . .        . .  per  ton 

Bulrhur,  Sublimed  Flowers 

„        Recovered         ..        ..         „ 

„        Lump      . .        . .        • .         M 

Soda,  Caustic  (white  70/72  %)   . .         .. 

„     Chlorate        per  lb. 

„     Crystals         per  ton 

Sodium  Bichromate,  casks       ..  per  lb. 


METALS.  Ac. 

b  Aluminium  Ingots,  in  ton  lots  . . 
b  „  Wire,  in  ton  lots  1 

(ltol4  8.W.G.)/ 
b  ,,  Sheet,  in  ton  lota 

p  Babbitt's  metal  ingots     . . 
c  Brass  (rolled  metal  T  to  13"  basis) 
c      I,     Tube  (brazed) 
c     „         „     (solid  drawn) 
c      „     Wire,  basis   . . 
c  Copper  Tubes  (brazed) 
c 
K 
K 
g 
d 
d 
d 
d 


(solid  drawn) 

Bars  (best  selected) 

Sheet 

Bod 

(Electrolytic)  Bars 
„  Sheets 

H  Rods 

„  B.C.  Wire 

/  Ebonite  Rod 
/       „        Sheet 
a  German  Silver  Wire       . . 
b  Outta-percba,  fine . . 
A  India-rubber,  Para  fine  .. 
I  Iron  Pig  (Cleveland  warrants) 
/     „    Wire,  galv.  No.  8,  P.O.  qual. 
g  Lead,  English  Pig  . . 
tn  Manganin  Wire  No.  28  . . 

g  Mercury         

e  Mica  (in  original  cases)  small 
e     H  H  M      medium 

e     ,.  ..  ■■      large 

o  Nickel,  sheet,  wire,  Ac.  . . 
p  Phosphor  Bronze,  plain  castings 
p         „  „    rolled  bars  &  rods 

p         „  „  tolled  strip  &.  sheet 

o  Platinum      

(j  Silicium  Bronze  Wire      . .        . . 

r  Steel,  Magnet,  in  bars     ..        .. 

»  Tin,  Block  (English) 

a    „     Wire,  Nos.  1  to  18    .. 

p  White  Anti-friction  Metals 

k  Zinc,  Sb't  (VleUle  Montagne  bnd.) 


per  ton 


per  lb. 


per  ton 


per  lb. 

n 


per  ton 

.* 

t. 
per  lb, 
per  hot  I 
per  lb. 


per  OE. 
per  lb. 
per  ton 

ti 
per  lb. 
per  ton 

f» 


Latest           Fortnight's 

Price.            (no.  or  Deo. 

B/- 

22/. 

8d. 

6/6 

42/- 

JE3J  10 

£6  5 

£18 

dE17  10 

£22  10 

J£29  10 

£i8 

£sa 

a/6 

8*d. 

£22  10 

Bid. 

lid. 

7Jd. 

92/. 

£4  10 

£8  10 

£610 

£6 

£10  6 

Bgd. 

»•             " 

£8  5 

Bd. 

£96 

£121  6  8 

£126 
£60  to  £221 

7§d. 
9id. 
Sid. 
Vgd. 
lOJd. 

10  ja. 

£82 
£82 
£82 
£67 
£85 
£72  10 
8id. 
4/6 
4/- 
1/10 
II- 
8/1 
50/- 
£14 
5  to  £18 

6/6 

£7  10 

6d.  to  88. 

B/6  to  6/. 

7/6  to  11/- 

8/6  to  4/6  nom 

1/1  to  l/3i 

1/0|  to  1/9 

l/2i  to  l/6i 

186/- 

lOid. 

£66 

£170  10  to  £171  10 

2/5 

£44  to  £194 

£26  12  6 


^18 


10 


|d.  dec. 

|d.  dec. 
Id.  dec. 
id.  dec. 


£1  dec. 
£1  dec. 
£1  dec. 
id.  dec. 


6^.  dec. 
^d.  inc. 
6d.  inc. 

dec. 


Jd.  dec. 

£3  10  dec. 
Id.  dec 

17/6  inc. 


QaotBtioni  supplied  by— 


m  B.  Boor  ft  Co. 

b  The  British  Alnmlnlnm  Co.,  Ltd, 
c  ThoB.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  ft  Co. 
e  F.  Wiggins  &  Sons, 
f  India-Bnbber,  Gntta-Feroha   and 
Telegraph  Works  Co.,  Ltd, 

f  James  ft  BLakspearei 
Edward  Till  ft  Oo. 


/  Boiling  ft  Lowe, 

k  Morris  Ashby,  Ltd. 

I  Richard  Johnson  ft  Nephew 

tn  W.  T.  Glover  ft  Co.,  Ltd. 

a  P.  Ormiston  ft  Sons 

o  Johnson,  Matthey  ft  COi,  Ltd 

r  W.  r.  Dennli  ft  Ooi 


Ltd. 


The  R.I.C.  Trials  of  Electric  Lighting  Sefs   for 

Motor-Cars. — Early  in  the  present  year  the  rules  and  regulations 
with  regard  to  a  series  of  certified  trials,  extending  over  a  distance 
of  2,000  miles,  of  dynamo-electric  lighting  sets  were  issued  by  the 
Royal  Automobile  Club,  in  connection  with  which  the  proprietors 
of  Country  Life  offered  a  £50  cup,  to  be  awarded  to  the 
entrants  of  the  lighting  set  whose  performance  was  the  best.  Not 
having  heard  anything  as  to  the  results  of  the  trials,  we  made 
inquiries  of  the  R.A  C.  and  find  that  it  has  never  taken  place,  for 
the  simple  reason  that  no  entries  were  received  for  it.  In  view  of 
the  increasing  adoption  of  electric  lighting  on  motor  vehicles,  and 
the  useful  information  to  motorists  which  the  tests  would  have 
brought  to  light,  it  would  be  interesting  to  learn  the  reason  for 
the  abstention  of  makers  of  car  electric  lighting  sets  from  these 
particular  trials. 
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SHARE     LIST     OF     ELECTRICAL    COMPANIES. 


ENGLISH    ELECTRICITY    SUPPLY    AND    POWER    COMPANIES. 
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NAME. 


Bournemonth  &  Poole,  Ord. 

Do.    4i%Pref.  . 

Do.    Second  fi  %  Pref. . . 

Do.    4i  %  Deb.  Stock  . . 
Brompton  &  Kensington,  Ord, 

Do.    7%  Cum.  Pref.     .. 

Central   Electric  Supply,  4  %| 

Guar.  Deb.  J 

Charing  Cross,  West  End  &  City 

Do.    4i  %  Cum.  Pref 

Do.     "  City      Undertaking  "  I 
4*  %  Cum.  Pref. ) 

Do.    Do.    4  %  Deb.      . . 
Chelsea,  Ord. 

Do.    4J  %  Deb 

City  of  London,  Ord. 

Do.    6%  Cum.  Pref.     .. 

Do.    5  %  Deb 

Do.    4A  %  Second  Deb. 
County  of  l^ondon,  Ord.  ., 

Do.    6%  Pref 

Do.    4J%Deb 

Do.    4*  %  Second  Deb. 
Edmundson's,  Ord. 

Do.    6%  Cum.  Pref.     .. 

Do.    6  %  Non-Cum.  Pref. 

Do.    4i  %  First  Mort.  Deb. 
Folkestone  ... 

Do.    5  %  Cum.  Prei.     .. 

Do.    4i%  First  Deb.    .. 
Hove 


Stock 

or 
Share, 


10 
10 
10 

Stock 
6 
5 

100 

5 
6 


100 
5 
Stock 
10 
10 
Stock 
100 
10 
10 
stock 
Stock 
£3 
5 
6 
100 
6 
5 
100 
6 


Dividonds 

for 

1912. 

1919. 

6 

5+ 

4A 

44 

6 

6 

4* 

44 

10 

9+ 

7 

7 

4 

4 

6 

5+ 

ih 

44 

4i 

44 

4 

4 

5 

4t 

4* 

4* 

9 

6f 

6 

6 

5 

5 

4* 

44 

6 

6t 

6 

6 

^ 

i: 

*i 

44 

6 

6 

«  a 

4* 

44 

6 

6 

5 

5 

4^ 

44 

9 

8t 

« 

Closing 
Quotations 
Dec.  19th. 


U-  9j 
10  —  104 
96  —  98 

Bi-    94 

90  —  93 

44—    5 

4—44 

31-     4i 

904-  m 

4i-    64 
96  —  E9 
I6i-  17i 
13  —  14 

116  -120 
99  -101 
11?-   12i 
114-    12 

1014—1054 
98      101 

14-  n 

80  —  83 

4g-  a 

41-  4i 
89  —  91 

82-    9i 


RiBO  Present  | 

+  or 

Vield 

Fall 

p.c. 

— 

e  a.  d. 

6  17  1 

«  14  B 

6  14  3 

4  11  10 

4  9  9 
4  0  0 

4  6  0 

6  0  0 

5  0  0 

6  9  1 

4  6  6 

4  17  7 

+  1 

4  11  0 

-i 

6  2  10 

4  5  9 

4  3  4 

4  9  1 

4  18  0 

5  0  0 

4  5  3 
4  9  1 

Nil 
7  1  2 

•  • 

6  8  5 

6  3  1 

5  2  7 
4  19  0 

4  17  9 

NAME. 


Kensington  A  Knightibridge.Ord. 

Do.    4  %  Dob 

Kent  Elcc.  Power,  41  %  Deb.  . . 
London  Electric,  Ord 

Do.    6%  Pref 

Do.  4  %  First  Mort.  Deb.  .. 
Metropolitan  

Do.    44  %Cum.  Pref 

Do.    44  %  First  Mort.  Deb.    . . 

Do.    84  %  Mort  Deb 

North  Metropolitan  Power  Bnp-  1 

ply,  5  %  Mortgages  (Re^)  ;' 

Notting  Hill,  6%  Non-Cum.  Pref. 

Oxford 

St.  .James'  and  Pall  Mall,  Ord. . . 

Do.    7%  Pref 

Do.    84  %  Deb 

South  London,  Ord. 

Do.  5  %  First  Mort.  Deb.  . . 
South  Metropolitan,  7  %  Pref.  .. 

Do.  44  %  First  Deb.  Stock  . . 
Urban,  Ord.  

Do.    5  %  Cum  Pref 

Do.  44  %  First  Mort.  Deb.  . . 
Westminster,  Ord 

Do.    44%  Cum  Pref 


Stock 

or 
Bhara, 


5 

Stock 
Stock 
8 
5 
Stock 
6 
6 
Stock 
Stock 

100 

10 
6 
6 
5 

100 
4 

100 
1 

100 

£i 
5 

100 
5 
6 


DiTfdo^ 
lor 


inrma. 

8» 
4 

4 

e 
t 

4t 

3 


« 

7 
10 
7 
84 
64 
6 
7 

k1 

8 

44 

10 

44 


7 
4 

5 
7 


iSf 
44 


Oottaf 
QBOteHoBa 


S«  -101 


83-88 


I 

RlM 

4  or     Yi«ia 
Fail       p^e. 


41 


•l-l 


+A 


a.  i. 

17  « 
T  0 

13  C 
U  1 

14  8 

•  • 
10  « 
13  « 

18  0 

•  4 


4  11 


6  4 
6  14 
4    6 


1 

t 
8 
1 
0 
18 
4 
0 
9 
9 


8 

8 

10 


COLONIAL    AND    FOREIGN    ELECTRICITY    SUPPLY    AND    POWER- 1 


Adelaide,  6  %  Pref. 
Calcutta,  Ord 

Do.    5  %  Pref 

Calgary  Power.  1st  Mort.  Bds 
Canadian  G«ti.  El.  Com.  . . 

Do.    7  %  Pref 

Cordoba  Lt.,  Power  and  T,,  Ord 

Do.    5  %  Deb 

Eleo.  Lt.  and  P.  of  Cochabamba,  1 

6  %  Bonds  f 

Elec.  Supply  Victoria,  5  %  Ist ) 

Mort.  Deb. ) 

Elec.    Dev.   Ontario,    5   %    Ist ) 

Mort.  Bonds  J 

Kalgoorlie  Elec.  P.  and  L.,  Ord 

Do.    6%  Pref 

Kaministiquia  Power,  5  %  G.  Bs 

Madras,  Ord.  

Melbourne,  5  %  1st  Mort. Deb.  . 
Mexican  El.  Lt ,  5%  1st  M.  Bds 
Mexican  Lt.  &  Power,  Common 

Do.    7  %  Cum.  Pref 

Do.    5  %  1st  Mort.  Gold  Bds 

Do.    B  %  and  Mort.  Bonds   . . 


5 

6 

6+ 

5 

P4 

5+ 

5 

5 

5 

100 

5 

6 

S  00 

7 

8 

$100 

7 

7 

1 

5 

100 

5 

5 

100 

6 

6 

100 

5 

5 

$500 

5 

6 

10/. 

Nil 

1 

6 

6t 

$500 

5 

5 

5 

Nil 

100 

5 

5 

5 

5 

$i6o 

4 

4 

$100 

7 

7 

6 

5 

10b 

6 

e 

54-    61 
74-    78 
4i-    64 
91  —  93 
108  —112 
119  —124 

''b —     i 

91  —  93 
884-  904 

98  —  96 

914-  964 

^-      i^ 

io?|  -1044 

li-  11 
108  —106 
68  —  73 
43  -  47 
78  —  83 
77  —  81 
66  -  71 


5  11  7 

5  11  6 

4  17  7 

6  7  6 

7  a  10 

6  12  11 

7  12  0 

6  7  6 

6  12  7 

5  10  6 

6  8  8 

Nil 

U  5  8 

4  15  8 

,  . 

4  14  4 

7  0  10 

8  9  6 

8  8  6 

6  3  5 

7  0  10 

Monterey  Rly.,  Light  &  Power,  1 

5  %  1st  Mort.  Deb.  J 

Montreal,  Lt.,  H.  and  Power  . . 

Northern,  Lt.,  Power  and  Coal, ) 

5  %  1st  Mort.  Bonds ) 

River  Plate,  Ord 

Do.    6%  Non-Cum.  Pref. 
Do.    5%  Deb.  Stock     .. 
Roy.  Elec.  Co.,  Montreal,  44  %  ) 
1st  Mort.  Deb.  J 
Shawinigan  Water,  Capital 
Do.    5  %  Con.  1st  Mort.  Bonds 

Do.    44  %  Per.  Deb 

Toronto  Power,  44  %  Deb. 
Vera  Cruz  Lt.,  P.  and  T.,  5  %  \ 
1st  Mort.  Deb. ) 
Victoria  Falls  Power,  Pref. 
West  Kootenay  Power  and  Lt., ) 
1st  Mort.  6%  Gold/ 


100 

5 

6 

$100 

9 

lOf 

$500 

5a 

la 

Stock 

10 

Do. 

6 

6 

Do. 

6 

6 

100 

44 

44 

8100 

54 

6t 

$500 

5 

6 

Stock 

4 

4 

44 

Do. 

44 

100 

5 

5 

1 

6 

6 

100 

6 

6 

68 

ai6 

10 

ao7 

101 
100 


-  63 
-223 

-  90 

-sn 

-106 
■1U2 


99  -101 


-1S9 
-107 


135  - 
1064- 

9t-4- 

95  —  is' 

89  —  91 

a-   i 

108  —106 


7  16    0 
4  10    1 


4    8 

6  13 

4  18 

4    9 


6 
18 
11 


4 

0 
6 
11  10 

8    9 

n  « 
u  I 


TELEGRAPH  AND  TELEPHONE  COMPANIES. 


Amazon  Telegraph 

Do.     5  %  Deb.  Red 

American  Telep.  &  Teleg.,  Cap. 

Do.    CoUat.  Trust 
Anglo-American  Telegraph 

Do.    6%  Pref 

Do.    Def 

Anglo  -  Portuguese  Tel.,  5  %) 
Mort.  Deb. ) 
Chili  Telephone  . .  •  -,  ^  .■  • 
Commercial  Cable,  Stl^.  4%  Deb. 
Cuba  Telegraph 

Do.    10%  Pref .. 

Direct  Spanish  Telegraph,  Ord. 

Do.    10  %  Cum.  Pref 

Direct  United  States  Cable 
Direct   W.  India  Cable,  44  %\ 
Reg.  Deb. ) 
Eastern  Telegraph,  Ord.  Stock 

Do.    8J  %  Pref.  Stock  . . 

Do.    4%  Mort.  Deb 

Eastern  Extensioh 

Do.    4  %  Deb 

Globe  Telegraph  and  Trust 

Do.    6%  Pref 

Great  Northern  Telegraph 
Indo  European  Te'egraph 
Mackay  Companies  Common    . . 

Do.    4  %  Cum.  Pref 

Marconi's  Wireless  Telegraph  . . 

Do.    7  %  Cum.  Partio.  Pref.  . . 


10 

44 

44 

Htonk 

6 

6 

$'01 

8 

8 

$iroo 

4 

4 

stock 

3 

3 

Do. 

6 

6 

Do. 

SO/. 

100 

6 

6 

6 

b 

Stock 

4 

4 

10 

6 

6t 

10 

10 

10 

6 

4 

4 

6 

10 

10 

4 

i\ 

100 

44 

44 

Stock 

7 

7 

Do. 

34 

84 

Do. 

4 

4 

10 

7 

7 

Stock 

4 

4 

10 

6 

6t 

10 

6 

6 

10 

20 

5t 

25 

13 

5f 

$100 

6 

6 

$100 

4 

4 

1 

20 

lOf 

I 

17 

•  • 

6J-  6? 

95  -  97 

116  -119 

88  —  91 

63  —  66 
1C5  —106 

24i-  24J 

103  —104 

7  «  _     7  9 
'IS  '18 

79  —  81 
8—9 

14|-  164 
8i—  Sl 
6|-  7i 
6i-     61 

98  —100 

124  —127 
76-  77 
94  -  96 
12  —  124 
94  —  96 
log-  lljxd 
111-  12*  xd 
8O4-  82j 
57  —  59 
79  —  83 

64  —  68 
8,*,-    3j^„ 

24-    2| 


•  • 

6  18  4 

,  , 

6  8  1 

■¥2 

6  14  6 

-fl 

4  8  0 

4  11  0 

6  18  9 

6  0  7 

4  16  2 

-r\, 

5  6  10 

4  18  9 

6  13  4 

6  9  0 

5  6  8 

6  18  0 

5  1-6 

4  10  0 

6  10  8 

4  10  11 

4  8  4 

6  12  0 

4  3  4 

6  7  10 

4  18  0 

6  2  8 

e  10  9 

6  0  6 

6  17  8 

-  1 

5  18  8 

-i 

6  3  8 

Monte  Video  Telephone,  Ord.  . . 

Do.    5%  Pref. 

New  York  Telep.,  4*%  Gen.  Bnds. 
Oriental  Telep.  and  Eleo. 

Do.    6%  Cum.  Pref 

Do.    4  %  Red.  Deb 

Pacific  and  European  Tel.,  4%  j^ 
Guar.  Debs.  J 

Renter's         

Submarine  Cables  Trust . . 
Telephone  Co.  of  Eg>-pt,  44  %  \ 
Deb.  Red. ; 
United  River  Plate  Telephone 

Do.    5%  Cum.  Pref 

West  Coast  of  AmeriLia    . . 

Do.    4   %   Debs.,   1  to  1,500  \ 

guar,  by  Braz.  Sub.  Tel. ) 

West  India  and  Panama  Teleg. 

Do.    6  %  Cum.  1st  Pref. 

Do.    6  %  Cum.  2nd  Pref. 

Do.    5%  Debs 

Western  Telegraph,  Ltd. 

Do     4  ^   Debs. 
Western  Union  44  %  Fdg*.  Bonds 


1 

6 

6 

1 

6 

6 

100 

44 

44 

1 

10 

lot 

1 

6 

6 

Stock 

4 

4 

Do. 

4 

4 

10 

10 

W 

Cert. 

6 

6 

Stock 

4i 

44 

5 

8 

6t 

5 

5 

6 

24 

H 

•  • 

100 

4 

4 

10 
10 

'J 

.« 

10 

6 

6 

100 

6 

6 

10 

71 

7 

stock 

4 

4 

$10yO 

44 

44 

.t 


-  1 

97»-  96i 

14-  a 

M  —  99 

8i  -    »J 
1224-1261 

96  —  97 

68-    64 
6  —    6« 

94  —  97 
Si-    H 

9i-  ir 

98  -ICO 
12 J-  WJ 
99-94 
92  —  95 


6  0  0 

6  3  1 

«  11  6 

6  0  0 

B  1  1 

■  • 

4  10  11 

•  • 

i  1  0 

10  16  2 

.. 

4  16  7 

,  , 

4  19  11 

6  16  5 

4  11  0 

,  , 

4  8  0 

•  • 

4  9  6 

-A 

5  0  0 

6  17  0 

N  6  4 

6  0  0 

6  6  8 

-1 

4  6  0 

.. 

4  14  9 

*  Unless  otherwise  stated,  all  shares  are  fully  paid. 


Paid  in  deferred  interest  warrants. 


f  Interim  Dividend, 


8e.  in  Funded  Dividend  Certs. 


Oonttnmmd   on    nmxt   pagm. 
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SHARE    LIST    OF    ELECTRICAL    COMPANIES.— r^'^^^V^t^^J 


ELECTRIC    RAILWAYS    AND    TRAMWAYS— HOME. 


NAMB. 


Bath  Trams,  Pref.  Ora 

Do.    5  %  Pref 

Do.    ii  %  Deb 

Brit.  Elec'Trac,  6  %  Pref.      . . 

Do.        Do.  Deferred 

Do.       Do.         6  %  Cum.  Pr'f. 

Do.  7  %  Non-Cum.  Pr'f. 

Do.  6  %  Perp.  Deb.     . . 

Do.  4i  %  2nd  Deb. 

Central  Lcndon  Railway,  Ord. . . 

Do.    Gtd.  Assented 

Do.    Pref 

Do.    Gtd.  Assented 

Do.    Def 

Do.    Gtd.  Assented 

Do.    4  %  Deb 

City  *  S.  London,  5%  Pref.,  1891 

Do.       Do.         18%      .. 

Do.       Do.         1901      .. 

Do.       Do.         1903      ., 

Do.    4  %  Deb 

Hastings  Trams,  6  %  Pref. 

Do.    4J  %  Deb 

Isle  of  Thanet  Trams,  5  %  Pref. 

Do.    4  %  Deb 

Lancashire  United,  5  %  Deb.    . . 
London  and  Suburban,  Ord. 

Do.  Do.    5  %  Cum.  Pref. 

Do.  Do.    4J  %  iBt  Deb.  . . 


Stock 

Dividends 

or 
Share. 

for 

* 

1912.  1913. 

1 

Nil 

I 

5 

6 

100 

4* 

44 

100 

100 

100 

6 

6 

100 

8 

100 

5 

5 

100 

44 

44 

100 

8 

8 

100 

,   , 

4 

100 

4 

4 

100 

.  , 

4 

100 

Q 

100 

4 

100 

4 

4 

100 

5 

5 

100 

5 

6 

100 

5 

5 

100 

5 

.5 

100 

4 

4 

1 

6 

61 

100 

44 

44 

6 

24 

3 

100 

4 

4 

100 

5 

6 

1 

1 

5+ 

100 

4i 

44 

Closing 
Quotations 
Dec.  19th. 


w 


S3' 

70  — 

104- 

4  — 
84  — 
52  — 
92  — 

77  — 
61  — 
82  — 
70  — 
82  — 
60  — 

78  — 
97  — 
96  — 
96  — 
95  — 
94  — 
89  — 

4- 

66  — 
2  — 

73  — 
77  — 

s 

74  - 


75 
124 
54 
87  xd 
55 
95 
80 
66 
84 
75 
84 
65 
80 
99 
98 
98 
97 
96 
91 

3 

i 

71 

2ixd 
78 
81 


79 


Rise 

Present 

+  or 

Yield 

Fall 

P.O. 

— 

£  s.  d. 

Nil 

6    8    0 

6    0    0 

+  4 

. . 

6  18    0 

5    9    1 

5    5    6 

5  12    6 

4  11    0 

4  15    3 

5    6    8 

4  15    3 

3    1    7 

5    0    0 

4    0  10 

6    2    0 

5    2    0 

6    3    1 

6    4    2 

4    8    0 

8    0    0 

6    6    9 

6  18    4 

5    2    7 

6    3    5 

5  14    0 

NAMB, 


London  Eleo.  Railways,  4  %  Deb 
London  United  Trams,  4  %  Deb 
Metropolitan  Railway  Consol. 

Do.    Surplus  Lands 

Do.    3i  %  Oeb 

Do.    3|  %  Pref 

Do.    34  %  Con.  Pref.    . . 
Metropolitan  District  Ord, 

Do.    6  %  Deb 

4  %  Deb 

4  %  Prior  Lien     . . 
44  %  First  Pref.    . . 

34%  Gtd 

Elec.  Trams,  44  %  Deb 

5  %  Deb 

Potteries,  Ord 

Do.    5%  Pref 

Do.    44  %  Deb 

South  Metro.  Trams,  6  %  Pref 

Do.    4  %  Deb 

Underground  Eleo.  Railways 

Do.    "A" 

Do.    6  %  First  Cum.  Inc.  Deb 

Do.    44  %  Bonds 

Do.     6  %  Income 
Yorkthire  (West  Riding).  Ord 

Do.    6  %  Pref 

Do.    44%  Deb 


Do. 
Do. 
Do. 
Do. 
Metro 
Do 


Stock 

or 
Share, 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 
1 

100 

1 

100 
10 

1/- 

100 
100 
100 
6 
6 
100 


Dividends 
for 


1912, 
4 
4 

li 
23 
84 
34 
84 
Nil 
6 
4 
4 

44 
34 
44 
5 
34 
5 

44 

6 

4 


6 

44 

6 

Nil 

3 

4§ 


1913 

4 
4 

14+ 
2|1 

34 

84 

34 

6 

4 

4 

44 

84 

44 

5 

5 

44 
6t 
4 


6 

4 

44 


Closing 
Quotations 
Deo.  19th. 


90  - 
59  - 
43i- 
68  - 

83  - 
78- 
75  - 
30  - 

136  - 

92  - 

93  - 

81  - 
74  - 

82  - 
86  - 

84  - 


3i- 

111  - 
99  - 

88  — 

i- 

84- 
81  — 


■  92 

■  63 

■  431 

•  60 
■85 

■  80 

■  77 

■  304 
■139 

-  94 

•  95 

-  83 

-  76 

-  86 


IB 

87 

:72« 

3i 

113^'' 
101 
89 

4* 

-.86 


Rise    Presen 
+  or     Yield 


Fall 


4 


p.c. 


JE  B.  d. 
4  7  0 
6    7    0 

3  14    3 

4  11  8 
4  3  4 
4    7 

4  11 

Mil 

4    6 

4    5 

4  4 

5  8 

4  12 

5  4 

6  12 


7  5    6 
5    3    6 

8  0    0 

5  11    1 

NU 
Nil 

6  6    2 

4  9    1 
6  14  10 

Nil 

5  0    0 
5    4    8 


ELECTRIC    RAILWAYS    AND    TRAMWAYS.— COLONIAL   AND    FOREIGN. 


Anglo- Arg.  Trams,  1st  Pref, 

Do.    2nd  Pref 

Do.    4  %  Deb 

Do.    4*  %  Deb 

Do.    5%  Deb 

Auckland  Trams,  5  %  Deb. 
Bombay  Elec.  8.  &  Trams,  Pref, 

Do.    4i  %  Deb 

Do.    5  %  2nd  Deb 

Brazilian  Traction,  Light  and  ) 
Power  J 
Brisbane  Trams  Invt.,  Ord. 

Do.    5  %  Pref 

Do.    4§%Deb. 

B.  Columbia  Elec.  Rly.,  Def.    . . 

Do.     Pref.  Ord 

Do.    5%  Pref. 

Do.    4§  %  1st  Mort.  Deb. 

Do.    4j  %  Vancouver  Deb.    . . 

Do.    41  %  Con.  Deb 

Calcutta  Trams,  Ord 

Do.    5%  Pref 

Do.    44  %  Deb 

Cape  Electric  Trams 

City  Buenos  Aires  Trams  (1904) 

Do.    4  %  Deb 

Colombo  Elec.  Tr.  &  Lt.,  5  %  Deb. 
Havana  Elec.  Ely.,  5  %  Bonds  . . 
Kalgoorlie  Elec.  Trams   . . 

Do.    5%  A  Deb 

Do.    6%BDeb 


6 

6A 

64 

5 

5^ 

&4 

100 

4 

4 

100 

4h 

4* 

100 

5 

6 

100 

6 

5 

10 

6 

6 

100 

4* 

44 

100 

6 

5 

$100 

6 

6f 

5 

8 

8 

5 

5 

5 

100 

44 

4^ 

100 

8 

8f 

100 

6 

6 

100 

5 

5 

40 

44 

4* 

100 

4A 

44 

100 

4: 

4* 

5 

7A 

5+ 

5 

5 

5 

100 

44 

4* 

1 

5 

5 

5 

5+ 

5 

100 

4 

4 

100 

5 

5 

$1000 

5 

5 

1 

Nil 

100 

5 

5 

100 

8 

m-  4}| 

+  1^ 

5  11    4 

i-h-  h'e 

6    3  11 

90  -  92 

4    7    5 

974-  S94 

4    7    0 

97  —  99 

5    10 

101*-1034 

4  16    7 

10|—  111 

6    4    4 

94  —  96 

4  13    9 

97  —100 

5    0    0 

844—  864 

—2 

6  18    7 

7i-    71 

5    3    8 

45—    61 

4  13    0 

98  —101 

4     9    1 

110  —114 

— 1 

7    0    4 

102  —106 

5  13    2 

102  —1(15 

4  15    3 

98  —101 

4    9    1 

100  —104 

4    6    7 

92  —  95 

4    9    6 

51-    6| 

5  17    8 

4^g-    5i\ 

4  16    5 

95  -  98 

-  J 

4  11  10 

U-    ^ 
5J-    6i 

6  19    0 

4  10  11 

92  —  97 

4    2    6 

88  —  92 

5    8    8 

944-  984 

5    1    6 

0-     A 

Nil 

85  —  90  xd 

5  11    1 

10  -20 

Nil 

La  Plata  Elec.  Trams,  Ord. 

Do.    Pref 

Lisbon  Elec.  Trams,  Ord. 

Do.    6  %  Pref 

Do.    5  %  Deb 

Madras  Elec.  Tr.,6%  Cum.  Pref. 
Elec.  Tr.  (1904),  Deb.  . . 
Manaos  Trams  &  Lt.,  1st  Deb.  . . 
Manila  Elec.  R.  and  Ltg.,  Bonds 
Mexico  Trams  Com 

Do.    Gen.  Con.  5  %  Bonds    . . 

Do.    6%  Bonds 

Para  Elec.  Hlys.  &  Lt.,  Ord.      ,. 

Do.    6%  Pref 

Do.    5  %  1st  Deb 

Perth  (W.A.)  Elec.  Tr.,  Ord.,    . . 
Rangoon  El.  Tr.  &  Sup.,  Pref.  . . 

Do.    44  %  1st  Deb. 
Rio  de  Janeiro  Trams,  IstMort.  1 
5  %  Bonds  i 

Do.    5  %  Mort.  Bonds  . . 
Sao  Paulo  Tram.,  Lt.  and  P. ) 
5  %  1st  Deb.  ; 
Singapore  Trams,  5  %  Deb. 
Southern  El.  Tr.  B.A.,  5  %  Deb. 
Un.  Elec.  Trams  Monte  Video  . . 

Do.    6  %  Pref 

Do.    5  %  1st  Deb.. 
Winnipeg  Elec.  Bly.,  44  %  Deb. 


1 

1 

4|d. 

6 

1 

6 

6+ 

1 

6 

6 

100 

5 

5 

6 

6 

6 

100 

6 

5 

100 

5 

5 

$1000 

5 

5 

$100 

7 

7 

, 

5 

5 

100 

6 

6 

5 

10 

10+ 

5 

6 

6 

100 

5 

6 

1 

54 

5 

6 

6 

100 

44 

44 

5 

5 

100 

6 

5 

$500 

6 

5 

100 

5 

6 

100 

5 

5 

5 

7 

7 

5 

6 

6 

100 

5 

6 

100 

44 

44 

i-  4 

i-i 

14-11 

ii-lA 

91  —  96 

101  —103 
81  —  84 
964-  984 
71  —  74 

77  —  82 

78  —  81 
5i-    61 
4|—    5| 

944-  964 
li-  li 
6J—    58 

964—  984 

994—1014 
90  —  92 

97  —100 

86  —  90 

98  —  95 
4|-  6 
4l-    5 J 

93^  964 
95  —  97 


— 1 


-i 


6    0 

0 

4    7 

3 

5    1 

0 

5    4 

a 

5  14 

3 

4  17 

1 

-3 

5  19 

1 

,  , 

5    1 

6 

-34 

9    9 

2 

-3 

6    2 

0 

-24 

7    8 

2 

8    0 

0 

5  17 

1 

5    3 

8 

4    0 

0 

5    6 

8 

4  11 

5 

4  18    6 
6    8    9 

5  0    0 


5  11  1 

5    6  8 

7    0  0 

5  17  1 

6  8  8 
4  12  9 


MANUFACTURING    COMPANIES. 


Aron,  Ord 

Do.  6%  Pref.      .. 
Babcock  &  Wilcox 

Do.    Pref 

British  Aluminium,  Ord. 

Do.    6  %  Cum.  Pref 

Do.    5  %  Prior  Liens  Debs.  . . 

Do.    Deb.  Stk 

B.I.  &  Helsby  Cables 

Do.    Pref.    .        

Do.    Deb 

British  Thomson-Houston,  Deb. 
British  Westinghouse,  Pref. 

Do.    Deb 

Do.    6  %  Prior  Lien    .. 
Browett,  Lindley,  Ord 

Do.  Pref 

Brush,  7%  Pref 

Do.    5  %  Prior  Lien  Deb.      . . 

Do.    44%  Deb 

Do.    44  %  Second  Deb. 
Callender's  Cable 

Do.    Pref 

Do.    Deb 

Castner-Kellnar 

Do,   Deb. .,       ..       ,.      .. 


7 

6 

6 

16 

I4t 

6 

6 

•  . 

, 

6 

6 

100 

5 

5 

100 

5 

5 

5 

10 

8+ 

5 

6 

6 

100 

44 

44 

100 

44 

44 

8 

Nil 

100 

4 

4 

100 

6 

6 

1 

,  , 

1 

^ , 

2 

Nil 

100 

5 

5 

100 

44 

44 

100 

4^ 

44 

5 

15 

5t 

5 

6 

5 

100 

44 

44 

1 

UO 

1 

xoo 

4J 

9  13 

r^ —       fa 
S-      fxd 

213 015 

lA-   1^ 
1  —   li 

25 2fl 

B2  53 

94  —  97 

85  —  87 

5|-    6i 
100  —103 
92  —  95 

It's-    1A 
66  —  69 

100  —103 
2/-  -3/- 
8/-  —8/6 

■  i-     i 

724—  7- 4 
85fC—  404 
23*'-  27 
104—  Hi 

4-  H 

96  -  99 
3g-  3J 

101  -107 


8  12    4 

,  ^ 

8    0    0 

•  • 

5    8  11 

•  • 

4    3    6 

6  i2    6 

+  4 

5    3    2 

5  15    0 

,  , 

6    13 

,  , 

4  16    0 

•  • 

4    7    5 

,  , 

4  14    9 

,  , 

Nil 

,  , 

5  15  11 

5  16    6 

Nil 

,  , 

NU 

+  i 

Nil 

+  i 

6    9    0 

11    2    2 

16  13    4 

, , 

6  13    4 

4  17    7 

. 

4  10    6 

-A 

6    0    0 

•  • 

4    4    1 

Crompton  &  Co.,  Deb. 
Dick,  Kerr 

Do.    Pref 

Edison  &  Swan,  A,  £2  paid 

Do.    f ullv  paid    . . 

Do.    4  %  Deb 

Do.    5  %  Second  Deb.  . . 
Electric  Construction 

Do.    Pref 

Greenwood  &  Batley,  Pref. 

Do.    Deb 

General  Electric,  6  %  Pref. 

Do.    Deb 

Henley's,  Ord 

Do.    Pref 

Do     Deb 

India-Bubber,  G.  &  T.      .. 

Do.    Pref 

Telegraph  Construction  . . 

Do.     Deb 

Willans  &   Robinson,  4%  Ist) 

Mort.     Deb J 

Do.    B  4%  Cum.  Pref. 


100 

5 

5 

1 

Nil 

^  , 

1 

6 

6 

5 

Nil 

,  , 

5 

Nil 

•  • 

100 

4 

4 

100 

6 

5 

1 

5 

1 

7 

7 

10 

7 

7 

100 

6 

6 

10 

6 

6 

100 

4 

4 

5 

15 

lot 

5 

44 

4; 

100 

44 

44 

10 

74 

5 

10 

5 

5 

12 

20 

5+ 

100 

4 

4 

100 

4 

4 

100 

•  • 

•  • 

i: 


68  —  73 
A-      A 
H-      ii 

0-  4 

1-  14 

57  —  61 
63  —  68 

4-     § 
,i-   lA 
>l-   7i 

92-94 
91-  lOi 
88—93 
12J-  134 
m-    6A 

100  — loa 
114-  124 
Pi—  10 
37  —  39 

96  —  98 
61  —  65 
35  —  40 


— 1 


+  2 


6  17    0 


7    2  3 
Nil 
Nil 

6  11  1 

7  7  1 
7  6  6 
6  U  9 
9  13  a 
6    6  6 

5  15  8 
.4    6  0 

6  11  1 
4  8  11 
4  8  8 
6  0  0 
6  0  0 
6  3  1 
4    18 


6    3    1 


UdIbbb  otherwise  stated  all  shares  are  fully  paid. 


t  Interim  dividend. 


0ank  rate  of  Oisosunt  I  Mr  oant.,  •cteb«r  2nel,  1913. 
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EXPORTS    AND    IMPORTS    OF    ELECTRICAL    GOODS    DURING    NOVEMBER.    1913. 


The  returns  of  electrical  buBincHfl  for  the  eleventh  month  of  the 
year  show,  in  the  case  of  the  exports,  one  of  those  perioHic  jumpH  in 
value  which  can  be  traced  to  a  larjre  telej/raphic  export.  In  thiH  oaHe 
Ceylon  is  credited  with  a  submarine  telegraphic  purchaw;,  valued 
at  £62o,000,  and,  as  a  result,  the  exports  for  November  amounted 
to  £1.135,402  in  value,  as  compared  with  £5.14,769  in  the  previous 
month. 

It  may  be  noted,  however,  that  even  excludirp  telejjraphic 
exports,  the  remaining:  general  buginess  of  November  was  still 
some  £30,000  to  the  (?ood,  as  compared  with  the  preceding  month. 

Turniny  to  the  imports,  these  amounted  to  £258,937,  as oompared 


with  £26.1,414  in  Octob^,  thowinsr  an  appreciable  itermm  ;  tliia 
aliH)  applieH  to  the  re-exportff,  which,  with  a  tot*l  of  £27jm, 
ihow  a  henvy  decreaM  compared  witL  the  £3&,337 — an  imiiMl«Uj 
bijf  total     recorded  for  OaUiber. 

The  exports  of  cable  and  nr.  >- ■       -  -  -   l.j   rerj  tttiatptitorj 
totalH,  the  former  heinfr  some  £  valoe  recorded  in 

the  previooH  month  :  thia  improvement  »!»>  applied  to  telepboDA 
exports,  and  in  a  lees  de«rree  to  the  lamp  section.  The  raloM  of 
cable,  carbons  and  lamp  imports  were  somewhat  above  tboee  for 
October,  but  this  was  more  than  coonterbsJaoced  hj  the  failloc  off 
in  other  directions. 


Beglstered  Exports  of  Britlsb  and  Irish  Electrical  Goods  from  the  United  Kingdom. 


DeBtlnatlon  of  exportB  and  ooontry  oonBlsning 
ImportB. 


Russia,  Sweden,  Norway  and  Denmark 
Germany  ...         ...         ...         ...         ... 

Netherlands,  Java  and. Dutch  Indies 
Belgium  ...         ...         ...         ...         ... 

France   

Portugal  ...         ...         ...         ... 

Spain,  Canary  Isles  and  Spanish  N.  Africa... 
Switzerland,  Italy  and  Austria-Hungary  ... 
Greece,  Rnumania  and  Turkey 
Channel  Isles,  Gibraltar,  Malta  and  Cyprus... 

U.S.A.,  Philippines  and  Cuba  

Canada  and  Newfoundland  ... 
British  West  Indies  and  British  Guiana 

Mexico  and  Central  America  

Peru  and  Uruguay      

v^mie      ...         ...         ..•         ...         ...         ... 

iOr  azix    ...         ...         ...         ...         ...         ... 

Argentina         ...         ...         ...         ...         ... 

Colombia,  Venezuela,  Ecuador  and  Bolivia... 

Egypt,  Tunis  and  Morocco 

British  West  Africa 

Rhodesia,  O.R.C.  and  Transvaal       

Cape  of  Good  Hope     ...         ...         ... 

i^  ctXcll     •••         •••        •••        •••        •••        ••• 

Zanzibar,  Brit.  E.  Africa,  Mauritius  &  Aden 
Azores,  Madeira  and  Portuguese  Africa 
French  African  Colonies  and  Madagascar  ... 


China  and  Siam 

Japan  and  Korea 

India 

Ceylon  ... 

Straits    Settlements, 

and  Sarawak 
Hong  Kong 


•a 
o 
o 
u 


«'2  S 

C    **    ^ 


0)  9 

o£   O   I 

rs  c  -I 

CD   Cj   ( 
3 


^ 


Ml 

a 

J=  c  » 
—  ec  o 

o    ">  CO 
*j   *^    ti 


£ 

1,709 

2,236 

751 

505 

409 

243 

1,021 

170 

460 

95 

1,260 

1,031 

475 

54 

954 

638 

1,956 

3,719 

89 


Fed.     Malay    States, 


West  Australia 

South  Australia  

Victoria  ...         ...         ... 

New  South  Wales       

Queensland       

Tasmania 

New  Zealand  and  Fiji  Islands 


509 

94 

1,552 

1,426 

1,696 

165 

244 


1,453 

1,602 

4,030 

336 

376 

548 

504 

390 

1,817 

1,815 

767 

82 

1,136 


Total,  £  I  38,317 


£ 

67 

1.176 

1,225 

235 

27 
1,027 

64 
526 
12? 


1,130 
30 


100 

1,067 

15,409 

183 

235 
14 

3,032 

7,930 

6,489 

62 

273 


987 

51 

10,571 

459 

757 
1,832 

1,141 

7,387 

8,870 

8,75)2 

616 

3,498 


£ 
97 

2y 

101 
6( 

3,382 

661 

258 

217 

95 

27 
949 

93 

225 

646 

68(i 

67 

213 

51 

68.'^ 

2,006 

193 

142 

71 


1,769 
905 

4,407 
313 

689 
233 

271 
290 
431 
707 

85 

473 


be  m 


» 


I-  « 

«  — 

C  'O  CD 

>-  £  ^ 

r  * 


e 


£ 
171 

•  •• 

13 

•  •• 

34 
15 
11 

48 
21 

18 

1,028 

87 

77 

290 

937 

2.361 


17 

327 

248 


£ 
1,144 
73 

•  •• 

71 


100 


12 


35 
171 
629 


85,319121519 


120 

76 

130 

70 

25 

•  •• 

•  •• 

23 

160 

91 

... 

3,480 

2,813 

142 

91 

•  •• 

79 

•  •• 

•  ■• 

12 

358 

61 

406 

20 

979 

99 

1,006 

931 

291 

... 

1,0()8 

252 

13,169 

10,492 

a 


O  ^     —    1.1 

~  a         tf  s  c 


£ 
504 

32 

39 

112 

100 

403 

48 


34 

2,633 

4 

•  •  • 

140 

50 

105 

496 


19 
199 
150 
279 
38 
50 
256 


788 

851 

55 

2,891 

637 


109 
605 
87 
611 
348 

846 


13,524 


£ 

11,.569 

2,729 

l,43^ 

4.6 '4 

16,467 

26fi 

4,619 

3,655 

96 

253 

547 

10..524 

214 

661 

4,634 

2,595 

8,459 

20,742 

889 

2,914 

117 

1,654 

5,4  6( 

3,986 

965 

4,928 


2.187 

8,225 

29,061 

97 

4,097 
1,837 

272 
1,101 
6,356 
7,156 

773 

3,718 


180,172 


£  i 
6931 

"38 

44! 

370 
20 
17 

920 


87 


1,249 
2,125 


32 

244 
3,534 

72 


797 

667 

2,787 


36- 


3,912 

15 

152 

1,101 

30 

397 


CO  « 


S 

i 


O  I  a^ 


I 


i 


I 


I 


£ 
468 

29 
18i> 

17 
101 


£ 


196 
12 


20 

809 

36 


26 
932 


693 

16 

83 

2.433 


246 
353' 
251i 

271 
438 
137 


60 
29 

60 


8 
50 
22 
21 
14 


£ 

90 

10 

2 

1,047 

246 

27 

126 

143, 

lb 


547 
112j 

576 
114' 

5xf. 
68, 

779I 
63| 

96 
63 

5,666 

28^ 
24; 


37,  ... 

3,186|  36 

1,1181  213 

145  ... 


3,677 
141 

1,1.32 
40 

435 

837 
22<' 

6.384 
360 

139 

38 
2,771 
4.059 

8<; 

3,436 
171 
158 

f 

i 
1,143 

119 

1 

85i 

.08, 
.-,18 
134 

39 


£ 

23,164 
6,416 
.5,106 
6,640 

21,230 
1,514 
8,478 
8  J 12 
7,850 
1,872 

2  055 

19.601 

960 

4,154 
10.731 

4,650 
18,177 
49,610 

1.449 

5.178 

901 

8.045 

26,907 

13,236 

2.871 

6,149 

62 


68 
91 

29 

95' 

l,476l 

871j 

1431 

*49.''i 


33 


4 

37 
59 


9f    36f   8,719 

11,7.38   2,725  33.466 

1,414   2,76;  59.378 

168  625,577,630,077 


773 
84 


864 

!   30 

26,310 

I   657 

2,143 

10,222 


392 

8.248 

•  •• 

4,637 

16 

7.527 

144 

10,487 

2,133 

4».747 

7,036 

30,672 

655 

5,861 

•  a. 

82 

250 

22.393 

19,560'  14,446  1.798  65,462  671,624  1,135,4M 


Registered  Imports  Into  the  United  Kingdom  of  Electrical  Goods  from  all  Countries. 


Russia,  Norway,  Sweden  and  Denmark 

Germany 

Holland            •••  •••  ••• 

Belgium  ...  ... 

France  ...         •••  •••  •••         ... 

Switzerland      ...  ...  •••         ... 

Italy     •*•        •••  **•  •■•        ••• 

Austria-Hungary  

United  States ...  «.•  •••         ••• 


Total,  £ 


23 
3,392 

563 

1,417 

300 

20 

4,805 


10,520 


65 

•  •  ■ 

28,191 

1,943 

669 

•  .  . 

3,007 

16 

61 

1,427 

1,489 

172 

13,342 

•  •• 

1,403 

8 

562 

671 

48,689 

4,237 

3 

•  •• 

•  •■ 

20,463 

8,647 

1,781 

3,660 

1,276 

4 

139 

21 

35 

2,055 

292 

2,146 

7 

20 

106 

•  •• 

105 

24  7 

463 

274 

... 

46 

144 

60 

26,706 

10,679 

4,379 

7,200 

42,235 

262 

7o7' 
2,756 

8 
14,898 


72,563 


...  1  953 
1.300  11,913 
2501  ••• 
...  ;  68 
...  I  1,101 
11 


30,362 
31,912 


917 
246 


... 

.-..160 

12,044, 

3,084 

202 1 

105 

no' 

4.799 

.3,498 

368 

25t 

•  •  > 

•  •• 

148 

148| 

172 

59  7 1 

2,563 

13,404 
134,883 

6.318 
13.185 
13,122 

5,111 
13,862 

3,383 
54,954 


15,199  ;i6,849       16,399        |26S,122 


Additional  imports  :  Spain,  carbons  £415  ;  Canada,  arc  lamps,  £260,  machinery  £140 
Registered  Re-Exports  of  Foreign  and  Colonial  Electrical  Goods  from  the  United  Kingdom. 


Various  conntries,  mainly  as  above 


12,729 


583 

•  •• 

3,936    199 

•  •• 

7,886 

470 


526 


999 


27,277 


Total  Expoets  :  £1,135,402. 


Total  Re-Expobts  :  £27,277. 


Total  Impobts  :  £258,937, 


Note. — The  amounts  appearing  under  the  several  headings  are  cloaaified  acoordlng:  to  the  Customs  returns.  The  first  and 
third  oolnmns  contain  many  amouutB  relating  to  "goods"  otherwise  nnolaaaified,  the  latter,  doabtleaa,  oonsisting  of  similar 
materials  to  those  appearing  in  adjaoepti  oplanmi.  Importa  are  credited  to  the  oonntry  whence  consigned,  which  ia  not  necessarily 
the  ooontry  of  origin, 
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WORKS    SHOP    ORDER    SYSTEMS. 


By  A.  E.  BREWERTOX,  A.M.I.E.E. 


How  often  does  it  happen  in  a  works  when  a  set  of  parts 
come  to  be  assembled,  that  one  all-important  component  is 
missing,  and  the  work  has  to  stand  whilst  it  is  being  made  ? 
If  we  refer  to  certain  classes  of  mechanical  manufacture,  the 
answer  might  be—"  Never  "  ;  and  truly  so,  since  there  are 
many  firms  making  articles  which  have  been  standard  for 
the  last  ten  years  or  so,  where  work  goes  through  auto- 
matically in  its  tens  of  thousands,  and,  by  a  very  simple 
system  of  book-keeping,  the  stores  department  is  enabled  to 
order  the  exact  material  required,  and  such  works  may  be 
kept  uniformly  busy,  whilst  the  orders  last,  and  in  half  an 
hour  it  is  possible  to  take  stock  of  all  the  work  in  progress. 

Apply  the  same  question  to  some  small  electrical  works 
where  a  variety  of  articles  is  made,  and  where  the  cost  of 
non-productive  labour  is  kept  down  to  an  extent  which 
renders  systemising  difficult,  then  the  answer  must  be — 
"  Often." 

In  electrical  work  there  is  no  finality  of  design,  and, 
therefore,  systeraatising  remains  a  difficulty.  The  cost- 
keeping  system,  tyo  a  large  extent,  forms  a  basis  for  the 
works  system  ;  and,  if  the  two  are  not  in  perfect  harmony, 
the  aims  of  both  are  frustrated,  and  their  existence  is  no 
longer  justified.  Works  managers  often  have  occasion  to 
look  upon  the  cost  department  as  their  worst  enemy,  but  it 
is  absolutely  necessary  that  they  should  assist  it  as  much 
as  possible  to  ensure  their  own  comfort. 

Where  special  work  is  taken  on  by  contract,  or  repairs 
are  being  carried  out,  it  is  only  necessary  to  have  the  cost 
of  the  whole  job.  A  shop  order  is,  therefore,  issued  to  the 
works,  upon  which  all  time  and  material  are  booked  ;  then, 
as  soon  as  the  work  is  completed,  factory  charges  are  added 
to  the  labour,  the  required  profit  put  on  as  a  percentage 
of  the  whole,  and  an  ultimate  figure,  which  the  estimator 
always  hopes  will  be  below  the  contract  price,  is  obtained. 

The  system  involved  in  this  class  of  work  is  simplicity 

tself ;  but  when  work  is  done  upon  a  repetition  basis,  it  is 

necessary  to  go  into    matters   much  more  closely,   for  if 


Now,  in  starting  a  system  for  repetition  work,  it  seems 
that  some  start  off  in  quite  a  complicated  manner,  by  allow- 
ing a  multiplicity  of  numbers  to  exist.  Let  us  take  an 
example  of  a  "system  "  in  vogue  in  a  works  we  know,  and 
let  us  follow  the  mysteries  connected  with  the  brush-holder 
for  a  certain  motor,  which  we  will  call  the  B  type.  Now 
this  is  what  happens. 

The  drawing  office  makes  a  drawing  (Numbered  9,99!)), 
which  is  issued  to  the  pattern  maker,  who  numbers  his 
pattern  Z 1 1 1  ;  sometimes  a  metal  pattern  is  made  later 
which  has  a  further  number,  but,  anyway,  the  castings 
ultimately  arrive  in  the  stores,  and  become  known  as 
"  Brush-holder  Castings  for  B-type  Motors."  There  is  no 
need  to  recite  all  the  names  that  this  one  unfortunate 
article  receives  before  completion,  but  let  it  be  said  that 
the  tools  and  jigs  for  machining,  the  shop  order  upon  which 
the  work  is  done,  and,  finally,  the  spare  part  list,  all  have 
different  numbers  according  to  a  so-called  system. 

For  one  component  it  is  quite  sufficient  to  have  one 
number,  and  the  system  which  is  described  here  seems  so 
obvious  that  were  it  not  that  a  multiplicity  of  appellations 
is  often  employed  in  the  manner  referred  to  above,  it  would 
hardly  seem  worthy  of  space. 

After  all  the  experimental  work  is  completed,  and, 
perhaps,  after  the  first  batch  of  these  B-type  motors  have 
been  completed,  a  specification  sheet  is  constructed  similar 
to  Table  I  :— 

TABLE  I. — Specification  foe  B-type  Motor. 


s.o. 

No. 

Description.! 
Frame 

No. 
required. 

1 

Material. 

°No!"^           Remarks. 

Bl 

In  addition  to  the  part 

B2 

Back  end 
shield 

1 

Ci 

or  S.O.  No.,  it  is  con- 
venient to  have  a  fur- 

B3 

Comm.  end 
shield 

1 

Ci 

ther  No.  for  filing: 
drawing  ;  but  this  is 
for  drawing  office  use 

B20 

Brush-holder 

2 

Brass 

casting 

only. 

Now  each  part  has  been  given  a  number  with  an  index 
letter  B,  arranged   in   some    order   for  convenience — say, 


Painting  shop  order,  Bu 
Repairs       „        „      Ba 


Building 

core, 

B35 


I       I 


TABLE  [II 


Assembling  motor, 
B43 


Winding 
armature. 

Bi2 


Building 
commutator, 

B36 


Assemblitig 

brush  gear, 

Ba? 

I 


Assembling 
back  end  shield, 

Bsa 


Assembling 
frame, 

Bsa 


I         I         I 


I         I 


Bi3  B30  Bgi  B16  B12  B4   B5       Bi9  Bu  B29  B30  Bsi     B20  B21  Bg2  B22  Be      B7   B32  B38      Bi    Bs4  B^o  B41  Big    B46  B47 


o 


a> 

13 
d 

rs 
g 

0. 

-a 

0 

03 

be 
u 
d 

s 
-a 

2 

a 

be 

0 

1 

Xi 

>-• 

1 

p. 
8 

0 

1 
3 
B 
B 

n 
be 

B 

n 

1 

0 

u 
0 

.^^ 

■*^ 
3 

a 
a 

c3 

a 

u 
<o 

.— * 
0 
M 

m 

S 

>-l 

•a 

OQ 

2 

bo 

0 

•c 

0. 

ttl 

U 

0 
0 
u 

-s 

a 

A 
m 

-a 

3 
<o 

• 

b/D 

.3 

bo 
3 

• 
f-H 

m 

.— t 
..-1 
0 
0 

.2 

0 
0 

3 

a 

I 

0) 

• 

• 
• 

to 
0) 

-s 

.  3 

1 

a 

ja 

0 

eS 

0 

•^ 

;:: 

3; 

0 

^ 

0 

VI 

" 

- 

- 

>H 

<s 

Q> 

•F-4 

M 

0 

V 

0 

ki 

eS 

02 

0 

Pi 

0 

0 

0 

pq 

M 

M 

n 

0 

Pm 

P^ 

Ci- 

H 

p^ 

m 

12; 

1    200  40     2      2      1      1 


24     2 


1      1 


2      8      2 


The  figures  below  the  components  are  intended  to  represent  the  number  required  for  assembling. 


finished  articles  are  to  be  madg  even  in  such  small  numbers 
as  hundred  lots,  the  cost  of  each  component  should  be 
known,  and  must,  theiefore,  have  its  shop  order  number, 
against  wh'ch  material  and  labour  are  booked.  It  is 
usually  advisable,  however,  to  make  the  first  batch  of  a  new 
line  upon  one  collective  orde^,  and  subsequently  issue  the  com- 
ponent orders,  so  as  to  be  sure  that  unreliable  figures  are  not 
obtained,  due  to  the  experimental  stage  not  having  been  passed, 


starting  with  cast-iron  parts  then  brass  casting,  followed  by 
capstan  parts,  and  so  on.  The  number  given  to  the  brush- 
holder  is  B20,  and  by  this  mark  it  is  always  known,  even 
m.  the  spare  part  lists  sent  to  customers,  instead  of  using  a 
long  description. 

It  would  not  do  to  make  patterns  and  tools,  and  debit 
their  cost  against  production  ;  and,  therefore,  these  should 
follow  a  simple  series  of  numbers,  so  that  if  there  are  four 
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jigs  for  machining  B20,  the  cost  of  each  must  be  known. 
It  is  not  sufficient  to  know  that  the  tools  have  cost  too 
much,  without  being  able  to  drop  on  to  the  otfending 
member  if  the  cost  is  too  high. 

When  the  tools  and  patterns  are  complete,  any  repairs 
which  they  may  require  are,  however,  Vjookcd  to  main- 
tenance and  debited  against  the  cost  of  production  ;  there- 
fore, to  make  a  distinction  between  maintenance  and  actual 
production,  it  may  be  convenient  to  book  the  former  on 
shop  order  BM20  (M.  measuring  maintenance). 

The  outcome  of  this  system  of  numbers  is  that  the  man  in 
the  stores,  or  the  workman  in  the  shop,  need  not  necessarily 
know  the  functions  of  the  various  parts,  nor  remember 
them  by  name.  He  is  told  to  machine  a  hundred  Bl's, 
and  provided  he  gets  castings  and  tools  which  bear  that 
number,  he  has  no  occasion  to  give  more  than  his  habitual 
amount  of  thought  to  the  matter. 

in  our  example,  we  have  instanced  for  convenience  one 
particular  type  of  motor.  Tf  we  now  design  a  C-type 
motor,  utilising  some  of  the  components,  there  is  no  dis- 
advantage in  including  the  latter  in  the  new  specification 
under  their  original  numbers. 

Such  is  not  the  case,  however,  with  a  standard  range  of 
machines  where  a  large  number  of  combinations  is  made 
from  comparatively  few  parts  by  working  out  suitable 
ratings,  and  making  use  of  whichever  armature  plate, 
magnet  core,  commutator,  and  frame  are  best  combined  for 
a  particular  design.  In  such  cases  it  is  advantageous 
to  modify  the  classification. 

In  addition  to  the  component  part  numbers,  it  is  neces- 
sary to  have  further  shop  orders  upon  which  they  may  be 
assembled.  One  number  may  be  used  upon  which  all 
assembling  is  done  ;  but  it  will  usually  be  found  an  advan- 
tage to  divide  up  this  part  of  the  work. 

Turning,  again,  to  the  motor  for  our  illustration,  com- 
mutator building,  core  building  and  armature  winding  are 
distinctly  different  operations,  and  should  have  separate 
numbers,  and  when  the  method  of  assembling  has  been 
decided  upon,  it  has  been  found  to  greatly  facilitate  store- 
keeping  and  save  a  lot  of  writing  on  requisitions,  to  draw  up 
an  assembling  sheet  in  the  form  of  a  tree,  as  shown  in 
Table  II.  Now  with  a  sheet  of  this  kind,  if  a  foreman  has 
to  build  a  hundred  armature  cores,  he  does  not  write  a  long 
requisition  for  100  shafts,  20,000  core  plates,  and  so  on, 
but  just  calls  for  100  sets  of  parts  for  B35.  And  when 
those  armature  cores  are  complete  and  returned  to  the  stores, 
they  are  known  by  the  number  B35,  and  so  on. 

It  is  usually  impossible  to  construct  any  system  for  a  par- 
ticular set  of  circumstances  and  then  apply  the  same  idea 
elsewhere,  even  though  the  conditions  of  work  bear  every 
similarity.  The  system  here  described  has,  however,  been 
found  workable*  and  the  assembling  tree  most  useful  in  a 
case  where  the  stores  and  cost  departments  were  not 
thoroughly  conversant  with  new  kinds  of  work,  as  the 
stores  could  see  at  a  glance  what  components  were  required, 
and  the  costs  clerk  haA'ing  a  partly  assembled  article  could 
see  immediately  the  parts  which  it  includes.  Table  II  only 
includes  a  few  parts  to  illustrate  the  system,  but  when  a 
sheet  is  drawn  up  for  assembling  a  hundred  or  so  parts,  its 
usefulness  becomes  more  apparent.  It  will  readily  be  seen 
that  with  a  sheet  constructed  upon  these  lines,  the  work  of 
assessing  the  value  of  partly  assembled  stock  becomes  very 
simple. 


ELECTRICITY   AND    RESPONSIBILITY    FOR 

FIRES. 


[from  our  legal   CONTIlIBUTOR.j 

It  frequently  happens  that  when  a  country  mansion  or 
other  establishment  is  burnt  down  the  blame  is  laid  at 
the  door  of  him  who  laid  the  cables  for  electric  lighting. 
It  is  one  of  the  charges  "random  hurled,"  refutation  of 
which  is  not  easy  if  the  electrical  installation  is  destroyed 
with  the  building.  Whatever  may  be  the  probabilities  of 
the  case,  it  is  ofteii  found  convenient  to  attribute  blame 
either  to  the  persons  who  put  in  the  electrical  installation 


or  to  the  eapply  company,  eepeciallj  where  the  premi*ea 
which  have  \ittn  destroyed  are  not  iorared.  In  view  ot  this 
p<jH9ibiliiy,  it  may  Ije  of  interf»t  rr,  disnim  some  of  the  legal 
problems  which  arise. 

The  first  question  to  wnsider,  is  '  and  bow  far  a 

•;om[)any  or  I' '   .....i  .-..•...  •.  •-■    ••  Tader  the 

terms  of  a  pn.  ^  .      .        for  a  d re 

upon  a  consumer's  pr  Mach  appears  to  depend  upon 

whether   the   undert;  uge  a   collective  word)  arc 

responsible  for  the  u  >...^.  ...  .allation  on  the  consomer's 
premises. 

If  a  company  (or  a  local  authority)  carry  oat  this  work, 
their  liability  will  be  co-extensive  with  that  of  the  inde- 
pendent wiring  contractor,  whose  position  has  already  been 
considered,  subject  to  this,  that  a  local  aathority  will  be 
entitled  to  the  benefit  of  the  Public  Authorities  Protection 
Act,  18I):i,  which  provides  that  an  action  of  this  kind  shall 
be  brought  within  six  months  of  the  date  of  the  alleged 
injury,  and  that,  if  the  local  ednoation  authority  4re 
successful,  they  may  be  entitled  to  costs  on  a  higher  scale. 

The  liability  of  "  undertakers  "  is  not,  however,  restricted 
to  cases  in  which  they  have  snppUed  wires  and  fittings  to  a 
consumer.  The  Electric  Lighting  Acta  expressly  provide 
that  they  shall  be  liable  for  any  negligence  or  nnisance  in 
the  supply  of  electricity,  and  this  liability  is  strengthened  by 
the  Board  of  Trade  Rule  36,  which  provides  that : —  ^ 
"  The  undertakers  shall  be  responsible  for  all  electric  lines,  * 
fittings  and  apparatus  belonging  to  them,  or  under  their 
control,  which  may  be  upon  a  consumer's  premises,  being 
maintained  in  a  safe  condition,  and  in  all  respects  fit  for 
supplying  energy."  So,  if  they  merely  hire  fittings,  &c.,  to 
a  consumer,  they  are  liable.  Rule  37  provides  that  : — "  In 
delivering  the  energy  to  consumer's  terminals  the  under- 
takers shall  exercise  all  due  precautions,  so  as  to  avoid  risk 
of  causing  fire  on  the  premises." 

It  may  be  inferred,  however,  that  undertakers  are  not 
insurers  :  they  must  be  proved  guilty  of  negligence  before 
they  can  be  charged.  Reverting  to  "  gas  cases,"  we  find 
this  principle  clearly  established. 

In  Holden  v.  Liverpool  Gas  Co.  (1846)  (8  C.B.  1),  a  gas 
company,  incorporated  by  Act  of  Parliament,  had  for  some 
years  supplied  gas  to  a  house  belonging  to  the  plaintiff,  the 
only  means  of  shutting  it  oflf  being  by  a  stop-cock  within 
the  house,  the  key  of  which  was  kept  by  the  occupier.  The 
last  tenant,  on  quitting,  gave  notice  to  the  company  that  he 
should  not  require  any  further  supply  ;  and  one  of  the  com- 
pany's workmen,  at  his  request,  removed  a  chandelier  from 
one  of  the  rooms,  leaving  the  end  of  the  pipe  properly 
secured.  The  internal  fittings  were  the  property  of  the 
plaintiff.  Whilst  the  house  remained  untenable,  the  gas, 
by  some  unexplained  means,  escaj^ied,  and  an  explosion  took 
place,  by  which  the  house  was  considerably  damaged.  In 
an  action  for  damages  brought  against  the  company, 
alleging  a  breach  of  dc;ty  on  their  part  in  not  taking  proper 
means  to  prevent  the  influx  of  gaf  into  the  house,  it  was 
held  that  a  non-suit  was  rightly  directed  on  the  above 
facts.  Again,  in  an  action  against  a  gas  company  for 
negligently  allowing  the  escape  of  gas  from  their  mains  into 
premises  where  lights  were  known  to  be  burning,  it  was 
shown  that  the  gas  found  entrance  through  an  open  window 
nearly  level  with  the  trench  from  the  main,  after  a  hole  had 
been  made  in  the  main  for  the  insertion  of  the  service  pipe. 
It  was  decided  that  even  if  the  jury  thought  that  the  gas 
entered  in  the  manner  alleged,  it  was  a  <iuestion  for  them 
whether  the  company's  men  might  reasorably  have  foreseen 
it  and  were  bound  to  have  the  window  closed. 

In  Burrows  v.  March  Gas  and  Coke  Co.  (1872)  L.R. 
7  Ex.  9(i,  the  defendants,  a  gas  company,  having  contracted 
to  supply  the  plaintiff  with  a  service  pipe  from  their  mains 
to  the  meter  on  his  premises,  laid  down  a  defective  pipe 
from  which  the  gas  escaped.  A  workman  in  the  employ 
of  a  gas  fitter,  employed  by  the  plaintiff  to  lay  down  the 
pipes  leading  from  the  meter  to  different  parts  of  the  pre- 
mises, negligently  took  a  lighted  candle  for  the  purpose  of 
finding  out  whence  the  escape  of  gas  proceeded.  An  ex- 
plosion then  took  place,  whereby  damage  was  occasioned  to 
the  plnintiff's  premises,  to  recover  compensation  for  which 
the  plaintiff  brought  his  action  against  the  defendants. 
It  was  decided  that  the  damage  was  not  too  remote,  and 
that  the  plaintiff,   not  being  the  master  of  the  workman, 
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could  not  be  construed  as  contributino:  to  the  damage  by 
reason  of  his  act,  and  was,  therefore,  entitled  to  recover. 

In  a  later  case  (tlendereon  v.  Newcastle  and  Gateshead 
Co.  (1893),  37  Sol.,  J.  403)  the  plaintiff  owned  a  new 
house,  which  was  divided  into  two  separate  flats,  an  upper 
and  a  lower  one.  each  flat  having  a  separate  entrance  into 
the  street.  AVhen  the  house  was  built  the  plaintitV  laid  a 
service  pipe  for  gas  from  the  street  under  the  hall  door- 
steps, inside  the  wall  of  the  house  to  the  upper  Hat.  The 
tenant  to  whom  the  upper  flat  was  let  gave  notice  to  the , 
defendants,  under  Sec.  11  of  the  Gasworks  Clauses  Act, 
1871,  requiring  them  to  give  a  supply  of  gas  to  the  flat. 
The  defendants  thereupon  made  the  connection  by  a 
pipe  from  the  main  under  the  street  to  the  service 
pipe,  and  supplied  and  fixed  a  meter  in  the  flat  and 
turned  on  the  gas.  About  an  hour  afterwards  an  explosion 
took  place,  caused  by  an  escape  of  gas  owing  to  a  defect  in 
the  service  pipe,  which  the  plaintiff  had  laid,  leading  to 
the  meter.  In  an  action  to  recover  for  the  damage  done  to 
the  house  by  the  explosion,  the  plaintiff  contended  that  it 
was  the  duty  of  the  defendants  to  see  that  the  pipes  by  which 
they  supplied  the  gas  to  the  flat  were  fit  for  the  purpose  ; 
that  as  the  gas  belonged  to  the  defendants  until  it  passed 
through  the  meter,  it  was  not  supplied  to  the  flat  until 
then ;  and  that  if  the  defendants  chose  to  make  use  of  a 
pipe  not  laid  by  themselves,  it  was  their  duty  to  test  it  to 
see  if  it  was  in  good  condition.  At  the  trial,  Mr.  Justice 
Collins,  as  he  then  was,  ruled  that  there  was  no  duty  on  the 
defendants  to  test  the  service  pipes,  and,  the  jury  having 
found  that  the  defendants  had  made  the  connections  properly, 
and  had  not  caused  the  defect  in  the  service  pipe,  judgment 
was  entered  for  the  defendants.  On  motion  for  a  new 
trial,  the  Court  of  Appeal  dismissed  the  application,  holding 
that  there  was  no  duty  on  the  defendants  to  test  the  service 
pipe  laid  by  the  plaintiff,  and  the  case  was  distinguished 
from  Burrows  v.  March  Gas  Co.,  where  the  service  pipe 
was  supplied  and  laid  by  the  gas  company. 

A  gas  company  are  bound  to  keep  up  such  a  reasonable 
inspection  of  their  mains  and  pipes,  as  may  enable  them  to 
detect  when  there  is  such  an  escape  of  gas,  by  fracture  or 
imperfection  of  pipes,  as  may  Ipad  to  danger  of  an  explosion ; 
and  if  an  explosion  takes  place  from  a  fracture  or  defect 
which  has  existed  for  several  days,  during  which  time  it 
has  also  been  discoverable  by  reason  of  the  smell  of  the 
escaped  gas,  and  would  have  been  discovered  by  proper 
inspection,  that  is  evidence  of  negligence  on  the  part  of 
the  company ;  nor  is  it  enough  to  relieve  them  from 
liability  that,  upon  notice  of  the  escape,  they  sent  a  work- 
man to  repair  the  defect,  he  arriving  too  late  to  do  so. 
(Moss  V.  Hastings  and  St.  Leonards  Gas  Co.  (1865),  4  F. 
and  F.  324.) 

Passing  next  to  the  wiring   contractor,  there  does  not 
appear  to  be  any  case   in  the  law  reports  where  a  wiring 
contractor  has  been  liable  for  a  fire  traced  to  defective  insu- 
lation ;  it  cannot  therefore  be  stated  that  his  legal  liability 
has    been    accurately    defined.     Nevertheless,    on   general 
principles  it  is  apprehended  that  where  a  man  undertakes  to 
put  in  wires,  it  is  an  implied  term  that  he  will  see  to  the 
insulation  being  safe  and  sound.     If  he  does  not  do  this,  he 
is  liable  for  the  consequences  ;  and  if  it  were  conclusively 
shown  that  a  fire  was  caused  by  a  short-circuit,  the  wiring 
contractor  might  be  held  liable  for  the  damage.     In  ascer- 
taining the  state   of   the  law   relating  to  electricity,  it  is 
often  necessary  to  obtain   assistance  by  referring  to  cases 
which  have  arisen  in  connection  with  the  supply  of    gas. 
Cases  of    this  kind  are   of    some  use   in   this  connection. 
In  the    case    of    Blenkiron    v.    Great    Central    Gas    Co. 
(3   L.T.  317),  the  plaintiff  was   possessor  of  certain  pre- 
mises, and  the  defendant  was  employed  in  laying  on  gas  to 
the   premises  adjoining  ;  he   did   the  work  so  negligently 
that    the   gas    escaped    and    iguited,    and    the    plaintiff's 
premises  were  set  on   fire  and  burnt  down.     It  was  held 
that  there  was  a  good  cause  of  action  ;  that  it  was  unneces- 
sary to  negative  negligence  in  the  owner  of  the  adjoining 
house  in  not  putting  out  the  fire  before  it  communicated 
with  the  plaintiff's  premises.     While  the  principle  under- 
lying this  case  probably  applies  to  a  man  who  is  employed 
to  fit  up  electric  wires,  it  is,  of  course,  clear   that  proof  of 
negligence,    and    of    the   fact   that  the  fire   was  started, 
would    be    much  more  difficult  in  the  case  of  electricity, 


but  it  is  submitted  that  an  electric  wiring  contractor  may 
be  held  liable  if  his  negligence  be  proved  ;  and  this  whether 
the  current  is  suppliedifrom  public  mains,  or  from  a  private 
supply. 

Where  electricity  is  thus  supplied,  viz.,  under  Sec.  4  of 
the  Electric  Lighting  Act,  188K.  the  Hoard  of  Trade  rules 
provide  that : — "  The  owner  shall  be  responsible  for  all  elec- 
tric lines,  fittings  and  apparatus  belonging  to  him,  or  under 
his  control,  which  may  be  upon  a  consumer's  premises  being 
maintained  in  a  safe  condition,  and  in  all  respects  fit  for 
supplying  energy."  The  expression  "owner"  means  any 
body  or  persons  owning  or  using,  or  entitled  to  use,  any  elec- 
tric lines  or  works,  upon  whom  notice  has  been  served  by 
the  Board  of  Trade  requiring  that  such  electric  lines  or 
works  shall  be  continued  and  used  only  in  accordance  with 
the  rules  of  the  Board.  The  liability  of  an  "  owner"  in 
these  circumstances  is  very  similar  to  that  of  an  ordinary 
"  undertaker,"  but  here  again  the  owner  is  only  liable 
(under  the  rules)  if  the  lines  on  the  consumer's  premises 
remain  his  property.  Where,  however,  he  acts  as  "  wire- 
man  "  and  supplies  the  fittings,  there  will  be  upon  him  an 
implied  obligation  to  provide  wires  and  fittings  which  are 
free  from  defects. 

While  the  cases  above  referred  to  make  it  clear  that  elec- 
trical undertakers  may  be  held  liable  for  damages  caused  by 
fire,  they  also  appear  to  establish  the  fact  that  the  exist- 
ence of  a  fault  must  be  proved. 


THE    ELECTRICITY   SUPPLY   OP   LARGE 

CITIES. 


By  Prof.  G.  KLINGENBERG,  Dr.  Ph. 

(Abstract  of  address  delivered  before   the  INSTITUTION    OF  ElkC- 
TRicAL  Engineers,  DecemberWi,  1913.) 

There  would  be  no  demand  for  other  forms  of  energy  if  all  elec- 
tric supply  undertakings  would  fully  recognise  the  advantages 
which  our  present-day  knowledge  and  experience  places  at  their 
disposal,  and  if  they  could  rid  theiuaelves  of  the  restrictions 
originally  placed  upon  them  in  the  supposed  interests  of  the  con- 
sumer, which  restrictions  are  now  very  often  found  to  be  a 
hindrance  to  both  consumer  and  producer. 

It  is  the  purpose  of  the  present  paper  to  explain  the  nature  of 
these  conditions  and  draw  attention  to  those  factors  which  would 
contribute  towards  a  reduction  in  the  cost  of  electricity  and  facili- 
tate its  more  extensive  employment. 

Referring  to  existing  conditions  I  have  confined  myself  to  three 
typical  examples.  The  cities  selected  are  Berlin,  Chicago,  and 
London,  and  the  figures  are  based  on  the  following  years : — Berlin, 
1911-12  ;  Chicago,  1911  ;  London,  1910-11. 

In  Berlin  the  electricity  supply  began  with  the  purchase  and 
operation  of  generating  sets  by  commercial  undertakings  solely  for 
their  own  requirements,  and  without  intention  of  selling  energy 
to  outside  consumers.  This  system  was  found  to  be  convenient,  as 
it  was  not  necessary  to  lay  conductors  in  the  streets,  and  aa  com- 
plete independence  of  municipal  authorities  was  possible.  A 
number  of  these  so-called  "  block  stations  "  still  exist,  their  com- 
bined output  being  estimated  at  nearly  40,000,000  KW.-hours. 
The  Berliner  Elektricitatswerke  alone  formed  an  exception  in  this 
respect ;  they  were  intended  from  the  outset  to  supply  current  to 
outside  consumers.  They  were  also  able  to  form  a  new  supply 
area  beyond  the  Berlin  boundary,  and  to  take  financial  interest  in 
new  undertakings.  The  price  at  which  the  current  is  supplied 
must  be  reduced  when  the  net  profit  exceeds  12^  per  cent,  on  the 
share  capital.  The  city  receives  10  per  cent,  of  the  company's 
gross  incomj,  and  half  the  net  profit  after  paying  6  per  cent,  on 
the  share  capital  up  to  M.20,000,000,  and  again  half  the  profit  left 
after  paying  4  per  cent,  above  this  amount.  The  sum  paid  out  in 
this  manner  during  the  past  financial  year,  for  example,  was 
M.7, 184,000  (£350,000),  which  considerably  exceeded  the  dividend 
paid  on  the  company's  share  capital  of  M.64,100,000  (£3,150.000).- 
The  development  of  the  Berliner  Elektricitatswerke  may  be  seen 
from  the  following  figures  for  the  energy  sold  : — 

1900-1    Energy  sold  =     69,700,000  KW.-hours 
1905  6  „         =  126  200,000  „ 

1910-11  „         =  192,100,000  „ 

1912-13  „         =244,300,000         „ 

The  distribution  in  Berlin  itself  is  on  the  continuous-current 
system  throughout,  with  the  exception  of  the  suburbs  and  a  section 
of  the  city  in  the  north,  which  are  fed  directly  with  three-phase 
current. 

In  addition,  a  number  of  separate  stations  exist  which  supply 
energy  to  tjie  underground  railways  and  a  part  of  the  tramway 
system. 

The  Chicago  electricity  supply  originated  in  a  large  number  of 
small  supply  companies  (approximately  36).    In  1907  the  com- 
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panics  were  amal(;amated  under  the  title  of  the  Commonwealth 
Edison  Co, 

All  the  small  power  stations  have  been  shut  down  Bince  then, 
and  the  whole  supply  is  obtained  now  from  four  larjre  power 
stations.  The  concession  extends  over  a  period  of  50  years,  dating 
from  the  year  1H97,  and  it  stipulates  the  maximum  rates  to  be 
charged  by  the  company,  and  a  payment  of  'S  per  cent,  on  the  annual 
gross  receipts  to  the  city. 

The  development  of  the  company  may  be  seen  from  the  following 
figures  for  the  energy  sold  : — 

33,700.000  KW.-hours 

9:5,000,000        „ 
5.50.000,000 
712,000,000 


1900  Energy  sold 
1905  ,, 

1910  „ 

1912 


The  sub-stations  are  fed  with  three-phase  current  at  9,000  volts, 
25  cycles,  and  in  part  at  20,000  volts,  60  cycles.  The  distribution 
in  the  interior  of  the  city  is  on  the  continuous-current  system, 
while  in  the  outlying  districts  three-phase  current  at  a  frequency 
of  (10  cycles  is  adopted. 

Electricity  supply  in  London  began,  as  in  the  case  of  Chicago, 
with  a  number  of  private  companies.  Their  development  was 
hampered,  however,  in  the  earlier  stages  by  legal  restrictions, 
which  limited  the  concessions  to  a  period  of  21  years,  and  divided 
the  current  supply  of  the  City  into  a  number  of  districts  corre- 
sponding to  the  administrative  divisions,  without  taking  into 
account  the  natural  development  of  the  distribution  system. 
Every  authorised  supply  undertaking  was  obliged  to  erect  its  own 
generating  station  and  to  lay  out  its  own  distributing  network. 
An  amalgamation  of  the  different  concerns  was,  therefore,  out  of 
the  question  until,  in  1908,  the  original  Act  was  modified  by  a  new 
Bill.  Since  that  time  constant  endeavours  have  been  made  to 
combine  the  numerous  companies,  to  centralise  the  generation  of 
energy,  and  to  standardise  the  different  distribution  systems  as  far 
as  possible, 

I  now  propose  to  discuss  the  factors  which  determine  the  price 
of  electrical  energy.  The  cost  of  the  plant  per  installed  kilowatt 
should  be  mentioned  in  the  first  instance.  In  the  power  station 
the  cost  per  kilowatt  decreases  rapidly  as  the  size  of  the  generating 
sets  increases.  For  works  with  modern  generating  sets  of  1,000  KW. 
capacity  the  installation  costs  are  found  to  be  approximately  J£l"> 
per  kilowatt,  whereas  for  units  of  20,000  KW.  capacity  they  only 
amount  to  one-half  of  this  sum.  Bearing  in  mind  that  for  large 
cities  outputs  of  several  100,000  kw.  are  required,  one  will  realise 
that  units  of  less  than  20,000  kw.  capacity  are  unsuitable  and  too 
expensive  for  this  purpose,  and  the  installation  of  30,000- kw.  sets 
appears  to  be  fully  justified.  In  consequence  of  this  development, 
the  specific  cost  of  power  stations  has  fallen  in  about  10  years  to 
nearly  a  quarter  of  its  former  value. 

The  conditions  are  not  so  favourable,  as  a  rule,  for  the  network. 
It  is,  nevertheless,  possible  to  economise  on  the  capital  outlay  of 
the  distribution  system.  The  use  of  higher  working  voltages 
should  first  be  mentioned.  The  customary  feeder  cables  for  pres- 
sures of  6,000  to  10,000  volts  no  longer  meet  present-day  require- 
ments in  large  cities.  Whenever  extensions  are  contemplated, 
pressures  of  20,000-30,000  volts  should  be  adopted,  at  which  it  is 
possible  to  transmit  outputs  of  more  than  10,000  kw.  through  one 
cable.  The  cost  of  the  feeder  cable  is  reduced  to  about  2s.  6d.  per 
kilowatt  transmitted  and  per  kilometre.  A  further  means  of 
reducing  the  cost  of  the  network  is  found  in  the  conversion  of  the 
entire  system  to  a  uniform  A.c,  system,  by  laying  ring  mains  and 
by  interconnecting  the  various  sections  of  the  city. 

In  my  opinion,  interest  at  6-8  per  cent,  on  the  value  of  the 
plant  represents  for  undertakings  of  this  kind  the  lowest  limit 
which  would  ensure  a  favourable  market  for  the  company  when  it 
requires  further  capital.  As  regards  the  sinking  fund  and  other 
reserves,  an  average  figure  of  3-4  per  cent,  seems  to  be  reasonable 
for  power  stations,  sub-stations  and  distribution  system  ;  for  long- 
distance transmission  lines  and  feeder  cables  in  which  the  con- 
ducting material  (copper)  represents  a  high  percentage  of  the  total 
value,  about  2  per  cent,  may  be  sufficient.  I  have  therefore  based 
the  following  calculations  upon  uniform  capital  charges  of  10  per 
cent,  for  power  stations,  sub-stations,  and  distribution  system,  and 
8  per  cent,  for  transmission  lines  and  feeder  cables,  and  I  have 
called  the  current  prices  calculated  from  this  basis  "  normal 
prices." 

The  costs  of  generation  are  directly  dependent  on  the  size  of  the 
power  station,  or  on  the  size  of  the  generating  sets.  Power  stations 
with  units  of  20,000  kw.  capacity  consume  only  about  three- 
quarters  of  the  quantity  of  coal  at  full  load  compared  with  works 
in  which  modern  1,000-KW.  sets  ar6  installed  and  only  half,  or  even 
less,  of  that  consumed  in  older  power  stations  with  units  of  this 
size.  The  operating  staff  required  depends  chiefly  upon  the  number 
of  machines  and  not  upon  their  size  ;  therefore  labour  costs  are  far 
more  favourable  in  plants  with  large  generating  sets.  The  same 
applies  to  the  sums  required  for  repairs,  stores,  and  general 
expenses.  By  subdividing  the  distribution  system  in  accordance 
with  the  best  engineering  practice,  one  can  effect  economies.  Here 
again  attention  should  be  drawn  to  the  superiority  of  the  A.c. 
systems  over  the  mixed  systems. 

The  transmist-ion  losses,  which  in  the  old  plants  amount  to  about 
20  per  cent,  of  the  energy  generated,  and  thus  represent  from  10  to 
15  per  cent,  of  the  selling  costs,  can  unquestionably  be  reduced  to 
half  this  figure  with  the  enlargement  and  standardisation  of  the 
plant,  this  being  all  the  more  the  case  in  view  of  the  fact  that 
lower  generating  costs  also  reduce  the  cost  of  the  losses. 

The  utilisation  of  the  plant  can  be  expressed  by  the  following 
formula : — 

KW.-honra  sold  per  annum  average  load  sold 

installed  capacity  of  plant  X  8,760        installed  capacity' 


This  term  han  Ijeen  in  ase  for  tome  yean  on  tb«  Continent.  I 
have  called  it  the  "ntility  factor  '  (n)  of  the  plant.  Th«  OM  of 
thin  factor     '^  ible  Mfistanc*  in  arithmetically  followiair 

up  the  son. •  ate  relation*  between  theooatof  the  cuiimt 

and  the  atilimtion  of  the  plant. 

The  total  sellinif  coste  per  KW.-bonr  are  found  to  be  cqoal  to  th« 
sum  of  : — 

Proportion  of  coflt«  referred  to  the  power  itation,  tnelodfng 
capital  charges. 

Prnjwrtion  of  costA  for  the  tran0mi«rion  and  dittribatioB  Utmm, 
including  capital  charges. 

Proportion  of  coFtA  for  the  operation  of  the  traoamiMOB  lyitcm, 
including  capital  cbargefl. 

And  they  can  be  reprwjented  by  a  sinf^le  t<\n»tvon — 

K  =  a//?  -f-  «i//t*  -f-  b  Bhilling  per  KW.-honr  lold, 
which  is  called  the  costs  characteriBtic  for  the  entire  plant     With 
this  equation  one  can  ascertain  the  average  enenry  co<b  for  the 
entire  plant  and  one  can  also  gradoate  the  pricee  payable  for  the 


io  so  S» 

eit  nouns-Ma 

Fig.  1. 


various  classes  of  consumption  in  correct  stepe  as  soon  aa  their 
individual  influence  upon  the  utility  factor  is  known. 

The  load  factor  m  is  given  for  the  entire  plant  by  the  ratio 
between  the  average  load  of  the  power  station  and  the  peak  load, 
and  can  be  expressed  by  the  formula — 

KW.-hours  genpra*pd  per  annum  _  averaee  load 


VI  = 


p«ak  load 


peak  load  x  »,7bO 
This  value  is  proportional  to  the  ntility  factor. 

Characteristic  load  curves  for  power,  traction  and  lighting  are 
shown  in  fig.  1.  The  maximum  load  in  all  three  caees  is  assumed 
to  be   100,  the  day  of   21    hours   being    divided   into    100   parts, 

The  load  factors  are — 
ca.  18  per  cent.  (Sundays  excluded) 
ca.  50        ,.  .,  „ 

en.  50        „  „  „ 

curves  we  can  obtain  the  resultant  load 
curve,  and  also  the  resultant  load  factor  "  m"  for  any  desired  com- 
bination of  lighting,  power  and  traction  consumers. 


beginning  at  midnight. 
Light 
Power 
Traction 
From  these  standard 


q 


Mtb  rmncTitH   ansco  at 

■  u\ 

■  M\ 


Tn,r.-V  «fll>y 


i«V«A«Miv«llW 


Fig.  2. 


«     =5 


In  order  to  include  all  conditions  which  have  to  be  taken  into 
account,  and  which  are  affected  by  various  combinations  of  con- 
sumers and  the  degree  of  centralisation,  a  further  diagram  has  been 
drawn  up,  fig,  2,  based  on  the  load  curves  given  in  fig.  1.  From  this 
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diagram  the  resultant  load  factor  can  be  taken  directly  as  soon  as 
the  percen^agrea  for  power,  traction  and  lifrhtinir  are  known.  If, 
for  instance,  the  kw  -hours  consumed  comprise  20  per  cent, 
liphtingr,  12  per  cent,  power,  and  68  per  cent,  traotion  (this  approxi- 
mately resembles  the  conditions  in  Chicago  for  1911),  then  the 
resultant  load  factor  lies  at  the  intersecting^  point  of  the  curve 
r*  =  12/20  =  0'(),  with  the  abscissa  value  .»•*  =  ()8/Cl2  +  20)  =  2'IS, 
according'  to  which  a  resultant  load  fajtor  of  40  per  cent,  for  the 
above  relationship  may  be  expected,  and  which  approximately 
corresponds  to  the  actual  value  obtained,  namely,  41  per  cent. 

This  diagram  demonstrates  the  important  fact  that  by  super- 
imposing power  and  traction  curves  (.top  curve  r*  =  oo)  the  load 
factor  may  be  improved  only  by  2  to  3  per  cent.,  while,  on  the 
other  hand,  by  combining  the  power  and  traction  supply  with  a 
lighting  load  of  about  12  per  cent.,  the  resultant  power  factor  is 
not  materially  decreased. 

Next  to  the  load  factor,  the  efficiency  of  the  network  has  to  be 
taken  into  account  in  determining  the  utility  factor.  This 
efficiency  is  expressed  by — 

KW  -hours  sold 
KW.-hours  ac  feeaer  bus-bars' 

This  value  is  again  in  direct  proportion  to  the  utility  factor. 

The  third  point  is  the  amount  of  stand-by,  the  utility  factor 
being  inversely  proportional  to  the  capacity  of  the  stand-by.  This 
percentagre  can  be  reduced  with  the  increase  in  size  of  the  total 
plant.     The  stand-by  factor  is— 

installe'l  ontnut 
~  peak  lo  td  m  station' 
where  the  decimals  indicate  the  percentage  in  spares.    The  relation 
between   utility   factor,   load   factor,    distribution    efficiency   and 
stand-by  is  given  by  the  formula — 

n  =  m   X  r]  X  i/r. 
By  inserting  this  value  in  the  equation  for  the  cost  characteristic 
of  the  plant,  the  influence  of  any  of   the  above  factors  upon  the 
cost  can  be  ascertained. 

It  is  now  proposed  to  give  a  summary  of  the  operating  con- 
ditions in  the  Berlin,  Chicago  and  London  plants.  The  author 
has  succeeded,  by  making  some  assumptions,  in  determining  the 
relation  between  working  costs  and  utility  factor,  and  has  thus 
obtained  the  equation  for  the  costs  characteristic  of  all  three 
plants.  This  conversion  appeared  to  be  necessary  since  the  plants 
in  question  have  totally  different  kinds  of  consumption,  and  there- 
fore work  with  different  utility  factors.  Any  attempt  to  draw 
general  conclusions  on  the  advantages  of  one  system  over  the 
other  is  bound  to  be  misleading,  unless  this  is  done.  Moreover, 
this  analysis  seemed  to  be  the  only  means  of  obtaining  a  positive 
indication  of  the  influence  which  the  difference  in  centralisation  Of 
the  three  plants  exercises  upon  the  working  and  current  costs. 

{To  be  continued.) 


Discussion. 


Mb.  John  F.  C.  Snell,  who  opened  the  London  discussion,  said 
the  author  had  indicated  what  any  engineer  would  do  if  he  were 
to  tackle  the  London  electricity  supply  problem  afresh,  but  in 
London  the  L.C.C.  had  powers  to  purchase  the  companies  in  1931, 
and  no  one  know  exactly  what  the  terms  would  be,  and  this 
uncertainty  made  it  difficult  for  the  companies  to  raise  money.  In 
the  case  of  a  moderate-sized  station,  the  cost  of  extension  was  not 
very  high,  and  the  production  cost  with  modern  plant  was  really 
small,  so  that  it  was  a  difficult  matter  for  bulk  supply  to  compete 
wdth  extended  plant.  A  bulk  supply  would  always  be  preferable 
to  building  a  new  station  in  London,  but  a  saving  in  one  direction 
might  be  neutralised  by  conversion  and  transmission  losses.  As 
regarded  the  comparison  of  costs  between  Chicago  and  London, 
the  cost  of  plant,  &c.,  was,  roughly,  £69  per  kilowatt  in  the  first 
case,  and  £80  per  kilowatt  in  the  second.  Some  700  million 
units  were  sold  in  Chicago,  but  no  less  than  480  millions  were  sold 
for  traction  at,  say,  ■408d.  per  unit  on  a  50  per  cent,  load  factor  ; 
this  left  some  230  million  units  for  lighting,  sold  at  an  average  of 
2"3d.  per  unit.  This  figure  compared  with  about  250  million 
units,  and  an  average  of  about  2id.  per  unit  for  similar  uses  in 
London.  In  London  the  supply  averaged  about  70  units  per 
head  of  population,  in  Chicago  it  was  100  units,  but  it 
was  100  units  in  the  Marylebone  area  of  London.  In  New  York, 
119  units,  and  in  Boston,  110  units  were  sold  per  capita.  The 
■whole  point  lay  in  the  fact  that  the  transporation  systems  were 
not  developed  to  the  fullest  extent  in  London.  There  was  310,000 
KW.  of  generating  plant  installed  in  London,  but  36  per  cent,  of 
this  was  reserve  plant,  due  to  the  numerous  small  stations  in  use. 
Replacement  by  new  bulk  stations  would,  he  estimated,  enable  a 
saving  of  about  a  million  pounds  per  annum,  or  26  per  cent,  in 
cost  to  the  consumer,  to  be  made.  He  felt  that  the  moment  when 
the  various  undertakings  could  have  been  purchased  had  gone  by, 
and  that  consolidation  was  more  difficult  now  in  view  of  the  new 
railway  power  houses,  which  were  being  put  up.  From  personal 
knowledge  he  believed  that  it  would  pay  to  keep  and  extend  eight 
of  the  existing  stations  ;  it  would  pay  to  retain  seven  others  to  a 
limited  degree,  while  the  other  36  stations  should  be  gradually 
superseded.  Including  traction  requirements,  he  looked  forward  to 
the  normal  addition  of  150,000  K.W.  of  plant  during  the  next  10  years, 
and  it  would  be  unwise  to  spread  this  over  a  great  number  of  stations. 
He  thouerht,  therefore,  it  might  be  wise  to  build  a  big  station 
and  gradually  take  over  this  load,  the  best  solution  being  for  one 
authority  to  undertake  the  generation  and  sell  to  the  authorised 
distributors  who  would  continue  this  work  as  at  present.  The 
author's  proposal  for  colliery  power  stations  involved  difficulties 


with  condensing  water  ;  the  first  cost  of  such  a  plant  with  trans- 
mission  would  be  very  high,  and  no  account  had  been  taken  of 
battery  costs,  although  batteries  would  be  necessary.  After 
reviewing  the  various  estimates  of  cost  for  a  distant  and  near 
station,  and  taking  into  account  the  estimated  saving  in  cost  of 
friel,  in  the  first  case,  he  came  to  the  conclusion,  which  agreed 
with  the  result  of  careful  consideration  some  years  previously,  that 
any  new  station  would  be  best  situated  not  more  than  10  or  IB 
miles  from  London. 

Dk.  Ferkanti  regretted  that  many  of  those  whom  they  would 
have  liked  to  have  heard  were  at  the  moment  precluded  from 
speaking.  Probably  many  business  men  in  other  countries  felt 
that  we  were  a  curious  people  to  put  up  with  the  conditions 
existing  in  London.  Theses  conditions  originated  in  the  preponder- 
ance of  the  politician  over  the  business  man  and  engineer  ;  usually 
when  the  politician  started  out  to  benefit  the  public,  the  latter  was 
nowhere.  In  London  each  area  had  its  own  little  pet ;  in  some 
areas  it  was  deliberately  arranged  that  opposing  companies  should 
supply  A.c.  and  D.c.  respectively,  so  the  author  must  not  imagine 
that  the  conditions  were  the  result  of  considered  design.  The 
author  undoubtedly  showed  a  saving  in  cost,  but  such  an  argument 
would  not,  the  sppaker  thought,  be  sufficient  to  alter  the  existing 
arrangements.  Theie  must  be  some  great  advantage  to  the  public, 
such  as  a  great  cheapening  of  the  cost  of  supply,  and  he  had  always 
felt  that  when  electricity  supply  developed  as  it  should  do,  the  in- 
creased output  would  be  so  great  as  to  justify  the  cost  of  making 
the  change.  Where  there  was  combustion,  there  was  a  demand  for 
electricity,  which  must  be  supplied  from  outside  the  town.  He 
agreed  with  Mr.  Snell,  that  in  regard  to  distant  stations  the  water 
supply  was  a  governing  factor  ;  a  station  should  be  near  the  river 
or  sea.  The  problem  before  them  was  to  supply  people 
with  what  they  wanted,  but  in  the  way  the  supplier  wanted.  Any 
supply  scheme  must  take  account  of  the  future  demand  for  the 
whjle  district,  and  despite  London's  size,  it  could  not  be  considered 
apart  from  the  adjoining  areas. 

Mr.  a.  H.  Seabrook,  referring  to  the  partnership  basis  existing 
in  Chicago  and  Berlin,  said  the  latter  city  seemed  to  have  made  the 
best  bargain.  He  was  glad  to  note  that  the  author  agreed  that 
the  surplus  from  lighting  should  be  available  to  assist  in  develop- 
ing "other  uses."  It  might  be  as  well  to  consider  the  question  of 
gasifying  coal  and  recovering  the  by-products  now,  and  he  suggested 
that  the  Kent  coalfield  as  a  site  for  a  power  station  would  also 
solve  the  water  difficulty,  being  near  to  the  sea. 

Mr.  Wm.  C.  p.  Tapper  thought  the  author's  proposals  were  not 
practicable ;  to  unify  distribution  systems  would  be  most  costly, 
and  if  A.c.  distribution  were  adopted,  much  more  copper  would  be 
required  to  provide  against  low  power  factors.  He  thought  the 
author  had  overlooked  the  question  of  diversity  factor,  and  entirely 
disasrreed  with  him  and  Mr.  Seabrook  in  the  matter  of  making 
concessions  to  one  class  of  consumer  at  the  expense  of  another. 

[Mr.  Seabrook  said  his  point  was  that  a  smaller  profit  could  be 
accepted  from  a  class  of  consumer  which  it  was  desired  to 
encourage,  and  Mr.  Tapper  replied  that  he  disagreed  with  the 
principle-  ] 

The  Author,  in  replying,  said  that  in  many  ways  he  considered 
the  three-phase  system  the  best  for  distribution  purposes,  but  he  had 
only  referred  to  high-pressure  distribution  to  sub-stations  in  his  paper. 
The  effect  of  diversity  factor  has  been  taken  into  account  in  the 
paper,  and  could  be  inferred  from  its  influence  on  load  factor.  The 
cost  of  lighting  energy,  owing  to  the  expense  of  distribution,  was 
bound  to  be  greater  than  the  cost  of  traction  energy  ;  the  price 
charged  must  be  a  commercial  consideration.  His  paper  dealt  with 
the  London  problem,  in  the  abstract  only  ;  and  as  regarded  the 
capital  costs  which  had  been  criticised,  he  pointed  out  that  he  had 
built  a  station  near  Cologne  recently,  using  8,000  KW.  units,  and 
cooling  towers,  for  175  marks  per  KW.,  and  he  was  quite  prepared 
to  adhere  to  the  estimated  costs  g-iven  in  the  paper. 


Prof.  Klingenberg's  paper  was  also  discussed  at  a  meeting  of 
Scottish  Local  Section  at  Edinburgh,  on  Tuesday,  December 
9th. 

Mr.  F.  a.  Newington  (Edinburgh)  pointed  out  that  while  the 
author  had  taken  three  cities  which  he  considered  typical,  London 
was  the  very  worst  example  that  could  be  taken  in  this  country, 
because  London  started  in  the  very  early  days  of  electricity,  when 
under  a  benevolent  government  it  was  cut  up  into  a  large  number 
of  small  arpas,  each  supplied  by  one  or  two  small  undertakings, 
the  object  being  to  prevent  a  monopoly  as  in  the  case  of  gas. 
Now  they  saw  that  that  was  a  great  mistake  as  it  had  rendered  it 
impossible  to  have  a  general  supply  from  large  stations.  The 
author  assumed  that  it  might  be  possible  to  scrap  the  whole  of 
the  present  stations  and  to  build  large  new  central  stations,  but 
he  did  not  know  how  the  Professor  was  going  to  get  over  the 
enormous  capital  difficulty.  He  believed  the  whole  outlay  was 
over  £30,000,000.  The  existing  mains  the  Professor  thought 
would  do,  but  the  generatine  plant  would  have  to  be  scrapped  and 
that  might  mean  writing  off  between  four  and  five  millions.  The 
profeFSor  did  say  that  the  paying-off  of  the  debt  had  been  allowed 
for,  but  he  <^id  nnt  show  how.  In  his  (Mr.  Newington's)  opinion 
this  would  very  much  outweigh  the  benefits  of  the  new  generating 
stations.  Berlin  seemed  to  be  very  fortunate,  in  that  when  the 
larger  stations  were  started,  he  supposed  the  individuals  who  were 
running  small  private  stations  shut  them  down  or  still  used  them, 
but  there  was  no  question  of  attempting  to  buy  up  these  under- 
takings. In  Chicago  they  bought  up  the  old  undertakings  for 
10  or  15  per  cent,  of  the  cost  of  the  new  works,  which  was  an 
extremely  low  price.  The  paper  might  be  of  value  20  years  hence 
when  the  local  authority  of  London,  or  the  London  County  Council, 
would  be  considering  the  buying  up  of  the  present  undertakings, 
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The  author  suppTCBted  transmitting  10.000  K\v.  through  onecable  ; 
that,  of  course,  with  the  Board  of  Trade  RepulationH  oh  they  were  at 
present,  they  could  not  do.  Further  on  the  ProfeHnor  talked  aVxjut 
20  per  cent,  loss  in  transmission  in  the  other  Hystems.  With  con- 
tinuous-current systems  at  any  rate  that  was  far  too  high  a  figure 
— 7  or  8  per  cent,  was  a  great  deal  nearer — and  he  thought  that  if 
a  city  was  not  too  large  for  low-tenpion  supply,  the  loss  must 
be  less  than  with  high-tension  supply  and  transformation.  With 
the  long  distances  they  must  use  high-tension  trauhmispion,  but  the 
loss  must  be  greater.  Subsequently  in  the  paper  the  author  gave  a 
figure  of  50  per  cent,  load  factor  for  power  and  50  per  cent,  for 
traction  ;  50  per  cent,  for  power  was  far  too  high  a  load  factor.  That 
was  to  say,  that  the  works  were  operating  at  their  full  output  for 
12  hours  a  day  ;  where  did  that  happen  ?  20  to  25  per  cent, 
was  a  much  more  likely  figure  than  that  given 
50  per  cent,  for  traction  was  far  too  high  ;  he 
thought  30  per  cent,  would  be  nearer  the  mark.  The  most 
important  point  in  the  matter,  however,  had  been  left  out,  and  that 
was  the  selling  price.  So  far  as  he  could  see,  the  only  reference 
to  that  was  where  the  author  said  that  the  selling  price  in  London 
was  13  per  cent,  lower,  and  in  Berlin  about  the  same  percentage 
higher  than  the  normal  value.  Did  he  take  Chicago  as  the  normal  ? 
If  so,  London  was  not  doing  badly, 

Mr.  Sam  Mavok  thought  there  could  be  no  doubt  whatever  that 
the  association  in  the  same  power  station  of  general  plant  for 
lighting,  power  and  traction  in  large  cities  was  a  proper  policy, 
and  the  economies  to  be  derived  from  that  were  quite  well  brought 
out  in  the  paper.  The  figures  given  for  the  relation  of  the  stand-by 
plant  to  the  peak  load  appeared  to  him  to  be  very  high  for  stations 
of  different  capacities.  Even  if  generators  only  were  included, 
the  figure  of  40  per  cent,  was  extremely  high  ;  even  25  per  cent, 
seemed  to  be  very  high  for  large  plants  unless  the  individual  units 
were  very  large,  and  the  size  of  the  individual  unit  must  have  a 
bearing  on  the  size  of  the  stand-by  plant.  If  a  station  with  a 
capacity  of  100,000  kw.  was  composed  of  units  of  10,000  KW.  it  could 
do  with  less  than  25  per  cent,  above  the  peak  load.  He  thought  this 
whole  subject  must  remind  them  of  the  prescience  of  Dr.  Ferranti, 
but  his  very  bold  scheme  at  Deptford  unfortunately  did  not 
realise  anticipations,  largely  because  the  generating  plant  was  not 
at  that  time  available  to  carry  it  out.  He  also  missed  any  direct 
reference  to  the  selling  price,  and  that  was  a  very  important 
factor.  In  Glasgow  they  had  selling  costs  lower  than  any  other 
city  he  had  heard  of.  In  his  own  case  for  domestic  supply  the 
average  cost  for  lighting,  heating  and  other  purposes  amounted 
only  to  about  lid.  per  unit. 

Mb.  W.  L.  Spence  referred  especially  to  the  influence  of  combined 
load-factors  upon  reduction  of  cost  of  supply.  He  agreed  with  the 
author  that  it  was  not  of  importance  to  reduce  the  cost  of  traction 
supply,  for  two  reasons  :  The  cost  of  power  for  traction  was  a 
very  small  proportion  of  the  operating  cost  ;  and  in  the  second 
place,  he  thought  electric  tramways  were  a  horrible  anchronisro, 
and  they  ought  to  be  swept  away  for  something  more  up-to-date. 
It  was  shown  that  the  load  factor  of  lighting  was  18  per  cent.,  and 
its  influence  upon  the  total  load-factor  was  very  small.  If  that 
was  so  at  the  present  stage  of  electric  lighting,  the  argument  was 
likely  to  be  greatly  strengthened  as  time  went  on,  for  they  were 
not  in  sight  of  ultimate  efficiency  in  lighting,  whereas  they  were 
in  the  transformation  of  electric  energy  into  power  and  heating. 

Mr.  Simon  disagreed  with  Mr.  Newington  as  to  London  being  a 
bad  example  to  take  for  comparison.  The  conditions  in  the  Metro- 
polis were  not  at  all  dissimilar  from  those  in  other  cities  with  a 
large  population,  and  what  applied  to  a  large  city  would  apply  to  a 
large  area.  The  present  conditions  made  it  difficult  for  manu- 
facturers and  others  to  get  the  necessary  diflferent  stocks  or  even  to 
manufacture  them,  and  this  must  tell  on  the  prices.  Any  system 
which  would  conduce  to  greater  uniformity  and  cheapening  of 
costs  must  have  serious  and  immediate  consideration. 

Mr.  Seddon  said  it  seemed  that  the  question  of  the  individual  load 
factor  was  entirely  wrong,  for  cost  depended  upon  the  station 
load  factor.  The  scrapping  of  existing  plant  was  a  very  important 
consideration  when  one  had  paid  a  large  price  per  kw.  for  small 
plants,  and  the  law  which  said  they  could  not  scrap  the  plants 
before  paying  for  them  had  to  be  considered. 

Mr.  Helme  considered  that  what  was  wanted  in  London  was 
not  the  limiting  of  the  natural  load  factor,  but  better  catering 
for  the  consumer  in  the  matter  of  heating  and  cooking.  Central- 
station  engineers  had  been  far  too  anxious  in  the  past  to  get 
large  individual  works  upon  their  mains  :  that  often  resulted  in 
cutting  prices  to  such  a  rate  that  it  was  debatable  whether  they 
could  generate  for  the  price  secured. 

The  Chairman  thought  it  was  remarkable  that  the  London 
stations  came  out  so  well  as  they  did,  when  they  considered  that 
many  of  those  small  stations  had  no  condensing  apparatus  and 
the  transport  of  coal  was  very  costly.  If  they  deducted  from 
the  Berlin  costs  the  amount  of  municipal  participation,  the 
relative  costs  were :  London  r024  ;  Berlin  '612  and  Chicago  "54. 
If  London  was  to  be  taken  as  the  best  they  could  do  in  the 
way  of  developing  electricty  it  was  not  a  fair  comparison.  There 
were  pioneer  companies  in  London  with  obsolete  plant,  which 
were  under  legislative  conditions  that  did  not  exist  at  all  upon  the 
Continent.  The  purchase  conditions  of  the  Act  of  1888,  which 
extended  the  period  during  which  a  company  could  operate  an 
undertaking  before  purchase  to  42  yeais,  had  never  yet  been 
defined  in  a  court  of  law,  and  the  result  was  that  the  companies 
in  London  at  the  present  time  were  working  towards  the  time 
when  they  knew  they  would  be  bought  out,  but  they  had  no  idea 
of  the  conditions  upon  which  they  would  be  bought ;  it  might 
be  scrap  value,  or  it  might  be  something  better,  and  under  these 
circumstances  it  was  not  to  be  wondered  at  if  the  companies 
hesitated    to    spend    large    sums    of    money   in    building    more 


stations  for  bulk  nnpply.  It  Eeemed  »  feanble  thine  to  pot 
down   generating   HtationH   in   a  coalfield,   '  '      neareat  coal- 

field  to  London  waft  a^iont  60  or  70  miles  <  vrben  tbey  did 

come  to  the  coaUieldH  th(-y  might  find  that  iiumetbioif  mifrbt  be 
wanting  which  wa«  quite  as  important  as  cheap  fuel  in  a  modem 
power  station.  The  turbine  was  dependent  as  moch  on  a  cheap 
water  supply  as  upon  a  cheap  coal  sapplj.  and  the  site  of  a 
station  must  be  choH«n  where  there  weh  both  cheap  coal  and  cheap 
water.  Dr.  Klingenberg  informe<l  thtm  that  the  Fierlin  monici- 
pality  got  10  ]rH;r  cent,  of  the  gros-s  income  of  the  Hopply  company, 
and  participated  in  the  profits  when  a  certain  percenta^^e  had  been 
earned.  They  heard  a  great  deal  of  the  wickedneas  of  taking 
profits  from  electricity  andfrtakings  in  aid  of  the  rates,  batnobodjr 
here  had  suggested  that  anything  like  10  per  cent,  of  the  whole 
income  before  the  profit  was  declared  chould  go  in  aid  of  the  city 
treasury.  Such  a  charge  as  that,  which  meant  in  this  case  more 
than  the  whole  coal  bill,  was  undoubtedly  a  big  charge  afrainst 
consumern,  and  he  did  not  think  it  was  a  proper  or  fair  thin^  to 
make  the  industry  pay  such  a  charge. 

Mr.  Lackie  said  he  agreed  with  Mr.  Newington  that  there  wa» 
no  comparison  between  London  and  Berlin  and  Chica^^o.  He 
believed  the  load  factors  mentioned  in  the  paper  could  be  got  with 
the  universal  supply  of  electricity.  It  was  only  a  few  years  since 
a  Glasgow  firm  generated  as  much  as  the  city  was  doing,  and  on  a 
load  factor  equal  to  CO  per  cent.  He  believed  that  the  tramway 
load  in  Glasgow  had  only  a  36  per  cent,  load  factor,  but  in  Chicago 
the  load  factor  over  all  was  41  per  cent.  He  thought  the  only 
thing  mentioned  in  the  paper  about  spare  plant  was  that  there 
should  be  1  unit  spare  ;  out  of  four  1 0,000- KW.  gets  there  should  be 
at  least  one  spare.  The  putting  down  of  a  station  near  a  coal  mine 
raised  a  very  debatable  question.  If  they  did  so  they  were  tied 
there,  and  if  a  coal  strike  took  place  there,  where  were  they  going 
to  get  their  coal  from  .'  It  was  better  to  be  so  situated  that  they 
could  get  coal  from  any  pit.  In  Chicago  they  were  building 
three  large  stations  on  one  site,  within  20  miles  of 
good  coal,  and  yet  they  believed  that  it  was  rieht  to  build  inside 
the  city  and  bring  the  coal  in.  For  units  sold  per  head  of  the 
population,  Greenock  held  the  record  in  this  country  at  135, 
which  was  double  what  it  was  in  Glasgow  :  that  showed 
that  the  nature  of  the  load  was  largely  power.  The 
amount  of  capital  spent  in  Chicago  in  putting  down  battery  sub- 
stations last  year  was  half  a  million  pounds.  They  believed  there 
that  they  must  do  everything  to  ensure  reliability  of  supply,  and 
the  whole  of  the  centre  of  the  city  could  be  lit  from  storage 
batteries  if  necessary.  This  meant  a  rise  of  £2  per  kw.  in  the 
cost  of  the  plant. 


FOREIGN    AND    COLONIAL    TARIFFS    ON 
ELECTRICAL    GOODS. 


Amendments. 


AUSTRALIA. — The  Customs  Authorities  have  issued  new 
regulations  regarding  the  certilicates  of  origin  required  in  order 
to  obtain  entry  of  goods  under  the  Preferential  Tariff  applic- 
able to  British  goods.  It  is  now  laid  down  that  in  instancea 
where  manufacturers'  invoices  accompany  suppHers'  (i.e., 
middlemen's)  invoices  and  it  is  clear  from  the  marks  and 
numbers  or  other  evidence  :n  the  documents  that  the  manu- 
facturer was  aware  that  the  goods  were  destined  for  Australia, 
the  certificate  of  origin  for  Preference  must  be  made  in  the 
manufacturer's  invoice  if  entry  is  desired  under  the  tariff  fo: 
British  goods.  Suppliers'  invoices  and  certificates  will,  how- 
ever, be  accepted  untU  March  1st,  1914,  but  imiwrters  are  to 
be  informed  of  this  time  limit  in  cases  where  manufacturers' 
invoices  are  submitted  of  the  kind  referred  to  above  and  not 
bearing  certificates.  The  following  new  regulation  has  also 
been  made : 

Manufacture  in  United  Kingdom. — Provided  the  conditions 
prescribed  have  been  complied  with,  preferential  treatment  will 
be  accorded  to  goods  the  manufacture  of  which  has  been  parti- 
ally effected  outside  the  United  Kingdom,  on  condition  that 
the  goods  hav3  been  subjected  to  their  finishing  processes  in 
the  United  Kmgdom  and  that  the  total  British  labour  calcu- 
lated in  accordance  with  the  provisions  set  out  in  these 
Explanatory  Notes  represents  not  less  than  one-fourth  of  the 
works  cost  of  the  goods. 

The  former  regulation  read  "  providing  such  finishing  pro- 
cesses represent  one-fourth  of  the  works  cost  of  the  goods." 

The  Customs  Authorities  have  also  issued  a  decision  to  the 
effect  that  "electrical  appliances — coils,  translator  for  tele- 
phones" shall  be  dutiable  at  the  rate  of  20  per  cent,  ad  val. 
if  of  British  origin  and  25  per  cent.  ad.  val.  if  of  foreign  origin. 

NEW  ZEALAND.— The  New  Zealand  Customs  .Authorities 
have  issued  the  following  decisions  as  to  the  duties  to  be  levied 
on  certain  electrical  and  similar  goods  on  importation  into  the 
Dominion ;  ihc  duties  are  in  all  cases  those  leviable  under  the 
Preferental  Tariff  granted  to  British  goods : — 

Lightning  protectors,  switchboards,  wall  terminal  blocks, 
micro-telephones  and  telephone  head  receivers,  and  breast 
transmitters.  20  per  cent.  ad.  val. 
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'"Delco"  lighting,  starting  and  ignition  system  for  motor 
care,  consisting  of  an  oUvtric  battcrj',  dynamo,  and  switch  : 
if  imported  attachiNd  to  chassis,  free;  if  imported  separately, 
dutiable  according  to  class  by  parts. 

BRAZIL. — The  special  surtax  of  2  per  cent,  on  goods  im- 
ported into  Brazil  via  Para  has  been  re-established  to  date  from 
November  1st. 


NEW    PATENTS    APPLIED    FOR.     1913. 

(NOT     YET     PUBLISHED.) 

Compiled    expressly   for   this   journa!    by    Messrs.    W.    P.    Thompson    8:   Co., 

Electrical     Patent    Agents,    2S5,     Hij<h     Holborn,     London,     W.C.,    and    at 
Liverpool   and   Bradford,   to  whom   all   inquiries  should   be  addressed. 

28,206.  "  Electric  night-lamp  combination  adaptor  fitting."  E.  Wilson. 
December  8th.  t 

28.234.  "  Mech.misni  for  producing  a  step-by-step  motion  by  electrical  means." 
EvEKSHED  &  \'ioNOLES.  LTD..  and  J.  C.  Ni:edh.\m.     December  8th.     (Complete.) 

28,267.  "  Sparking-plugs."  M.  Pognon.  December  8th.  (Convention  date, 
December   31st,    1912,    France.)      (Complete.) 

28.277.  "  Line  or  wireless  telegraph  systems."  W.  H.  Shefiurd  and  A.  E. 
McKechnie.    December   8th. 

28.278.  "  Line  or  wireless  telegraph  systems."  W.  H.  Shephard  and  A.  E. 
McKechnie.     December  8th. 

28,286.  "  Electrodes  for  search-lights."  Geb.  Siemens  &  Co.  December  8th. 
(Convention   date,    December   7th,    1912,    Germany.)     (Complete.) 

Electro-mechanical  switching-systems  for  inter-connecting  telephone 

Baron.     December   8th.     (F.   Aldcmdorfl,   Germany.)     (Complete.) 

electric    motors."        W.     G.     Havwood. 


for 


28.291.  ' 
lines."'     H 

28.292.  "  Regulating-devices 
December  8th. 

28,338.     "Accumulators."     H.  W. 
28,355.     "  Apparatus     for     heating 
Heater  Co.,   Ltd.,  and  C.   Kratt. 


VAN  Raden.     December  9th. 

Uquids    electrically."      British    Electric 


28,376.     "  Telephone  relays  and 

28,409.    "  Wireless  telegraphy." 

28,413.     "  Receivers    for    use    in 

Telegraph  Co.,  Ltd.,  and  H.  J. 


December   9th. 

28,369.  "Means  for  the  production  of  sparks  according  to  Wien's  method." 
Dr.  E.  F.  Huth  G.m.b.H.  December  9th.  (Convention  date,  December  27th, 
1912,  Germany.)     (Complete.) 

the  like."     W.  Aitken.     December  9th. 
F.  G.  Sargent.     December  9th.     (Complete.) 
wireless   telegraphy."     Marconi's   Wireless 
Round.     December  9th. 
28,415.     "  Apparatus    for    the   production   of   electricity    for   use    in    the    treat- 
ment of  birds  and  animals."    T.  T.  Baker.     December' 9th. 
28,421.     "Electric-lamp   fi.xtures."     R.   Doi.     December  9th.     (Complete.) 
28,423.     "  Machines   for  making   fibre   tubes."     C.    Mehlum.     December  9th. 
(Convention    date,    December    26th,    1912,    United    States.)      (Complete.) 

28.444.  "  Process  for  the  manufacture,  isolation,  and  enrichment  of  radium 
and  other  radio-active  substances.  E.  Ebler.  December  9th.  (Addition  to 
2,155/12.     Convention   date,    December   11th,    1912,    Germany.)     (Complete.) 

28.445.  "  Process  for  treating  ores  of  radium,  mesothorium,  thorium,  and 
other  radio-active  substances."  E.  Ebler.  December  9th.  (Convention  date, 
February   27th,    1913,    Germany.)      (Complete.) 

28,499.  "  Electric  switch  and  gas-cock  combined."  E.  PlomSTEAd.  December 
10th. 

28,502.  "  Switching  apparatus  for  inter-connecting  telephone  lines  by  electro- 
mechanically-controlled  switches."  F.  Aldendorff.  December  10th.  (Com- 
plete.) 

28,527.  "  Electrical  systems  and  switch  mechanism  therefor."  R.  AmBEr- 
TON.     December   10th. 

28,535.  "  Current-interrupting  devices  for  electric  igniting-apparatus  used 
in  internal  combustion  engines."  P.  Schroter.  December  10th.  (Convention 
date,    December   11th,    1912,    Germany.)      (Complete.) 

28,546.  "  Method  of  carrying  out  chemical  reactions  by  means  of  ultra-violet 
rays."  Jacoviello  Soc.  Anon,  and  J.  von  Kowalski-Wierusz.  December  10th. 
(Convention  date,  December  11th,  1912,  Germany.)     (Complete.) 


28,558. 


Electrical  accumulators  or  secondary  batteries."    H.  W.  VAN  Raden. 


December  llth.     (Addition   to  25,727/13.) 


28,559. 
28,560. 
28,578. 
28,602. 
December 
28,630. 


"  Telegraph    tape   transmitter."     D.    Murray.      December   llth. 
"  Telegraph   printer."     D.    Murray.      December   llth. 
"  Enumeration  of  telephone  calls."    S.  D.  Williams.     December  llth. 
"  Wireless   telegraphy."     E.   C.   Hoegerstaedt  and   H.   S.   Wescott. 
llth.  ^ 


Electrolytic  converter  for  the  transformation  of  alternating  cur- 
rents into  continuous  currents."  A.  Heinz.  December  llth.  (Convention  date, 
January  21st,   1913,   France.)     (Complete.) 

28.633.  "  Switching-devices  for  electric  installations."  Siemens  Bros. 
Dynamo  Works,  Ltd.  December  llth.  (Siemens-Schuckertwerke  G.m.b.H., 
Germany.)     (Complete.) 

28.634.  "  Electric  fuses  for  blasting  purposes."  Bickford-Smith  &  Co., 
Ltd.,  and  W.  N.  Bickford-Smith.     December  llth.     (Complete.) 

28,703.  "  Automatic  control  system  for  electric  railways."  B.  F.  HuTCHES. 
December    12th.      (Complete.) 

28,715.  "  Arrangements  for  destroying  residual  magnetism."  Fried.  Krupp 
Akt.  Ges.  December  12th.  (Convention  date,  January  10th,  1913,  Germany.) 
(Complete.) 

28,734.  "  Galvanic  cells."  J.  Zaruba  &  Co.  December  12th.  (Convention 
date,    December   13th,   1912,   Germany.)     (Complete.) 

28,746.  "  Terminal  pieces  and  contacts  for  electric  circuit  interrupters." 
F.   B.   Holt.     December   12th. 

28,755.  "  Device  adapted  to  intensify  current  impulses  in  telegraphic  and 
other  signalling."  W.  E.  Evans.  December  12th.  (M.  N.  K.  B.  M.  Johansen, 
China.) 

28,757.  "  Manufacture  of  radio-active  preparations."  Radiogen-Ges.  Decem- 
ber   12th.      (Convention    date,    December   13th,    1912,    Germany.)      (Complete.) 

28,802.  "  Switching  apparatus  for  telephone  systems."  Western  Electric 
Co.,  Ltd.     December  13th.     (F.  T    Woodward,  Belgium.)     (Complete.) 

28,522.  "  Arrangements  for  setting  apparatus  from  a  distance  by  electricity." 
Siemens  Bros.  &  Co.,  Ltd.  December  13th.  (Siemens  and  Halske  Akt.  Ges., 
Germany.)     (Complete.) 

28.823.  "  Electric  condensers."  A.  G.  Bloxam.  December  13th.  (Robert 
Bosch   (Firm  of),  Germany.)     (Complete.) 

28.824.  "  Containing-vessel  for  a  granular  mass  of  which  the  electric  re- 
sistance is  varied  by  pressure."  RoBKiiT  Bosch  (Firm  of.)  December  13th. 
(Convention   date,   January   9th,   1913,   Germany.)     (Complete.) 

28,826.  "  Alternating-current  electric  meters  of  the  induction  type."  British 
Thomson-Houston  Co.,  Ltd.,  and  A.  P.  Young.     December  13th. 

28,829.  "  Transmitting  apparatus  for  use  with  wireless  telegraph  or  sub- 
marine sound  signalling  systems."  W  H.  Shbphard  and  A.  E.  McKechnie. 
December   13lh. 

28,833.  "  Method  of  inter-connecting  lines  by  electro-mechanically  controlled 
switches."     H.    Baron.      December   13th.     (Fritz   Aldendorff,   Germany.) 

28,838.  "Telephone  or  like  instruments."  W.  H.  Derriman.  December  13th. 
(.Automatic    Enunciator   Co.,    United    States.)      (Complete.) 

^  28  d39      "  High    frequency    electric    current    generators."      P.    O.    PederSBN. 
December  13th.     (Convention  date,  December  19th,  1912,  Denmark.)    (Complete., 


PUBLISHED    SPECIFICATIONS. 

Copies  of  any  of  the  Specifications  in  the  following  list  may  be  obtained 
of  Messrs.  W.  P.  Thompson  &  Co.,  285,  High  Holborn,  W.C,  and  at 
Liverpool   and   Bradford;   price,   post   free,   9d.    (in   stamps). 
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21,209.  Gas  or  Electrically  Heated  Wash-boilers,  Boiljng-pan,  and  the 
LIKE.      L.    Schofield.     September   18th.      (March    18th,    1913.) 

23,429.  Composite  Material  suitable  for  use  in  the  Construction  of 
Heating  Elements,  Rheostats,  and  the  like.    A.  C.  Whish.    October  14th. 

26,499.    Automatic  Telephonic  Apparatus.     B.   Degenhardt.     November  18th. 
(November    18th,   1911.      Patent  of  Addition   pot  granted.) 
26,548.     Incandescence   Filament    Lamps.     J.    R.    Quain.      November   19th. 
Self-starting   Device  for  Motor-car  and  Marine  Engines  and  thi 
B.   Seropian.     November   20th. 

Methods  of  and  Apparatus  for  Charging  Storage  Batteries.    D.  H. 
November  21st.     (Convention  date  not  granted.) 
Electric  Conduit  Junction  Boxes  or  like  Electric  Fittings.    F.  H. 
.    M.    Bigwood    and    Brotherton    Tubes    &    Conduits    Ltd.      November 
23rd.      (Patent    of   Addition    not    granted.) 

27,312.    Electrical   Devices  for   the   Distant  Transmission    or   Positions. 
British   Thomson-Houston   Co.     Allgemeine   Elektricitats   Ges.     November  27th 
29,176.    Electric  Compressors.     E.  Morisot.     December  18th. 

29,268.  Obtaining  of  Uni-directional  High  Tension  Discharges.  Sir  O.  J. 
Lodge  and  L.  Lodge.     December  19th. 

29,597.  Lamps  for  Ophthalmoscopic  and  Larynoscopio  purposes.  E.  M. 
Wyche.     December  23rd.     (Cognate  Application,  378/13.) 


26,603. 

LIKE.       S. 

26,752. 
Wilson. 

26,953. 
Terry,    H 
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79.    Electrical  Terminals.     S.  W.  Martyn.    January  1st. 

1,286.  Shade  or  Globe  Carrier  for  use  with  Electric  Lamp-holders. 
M.  J.    Railing  and   G.    Maurice.     January  16th. 

1,471.  Electric  Contacts.  F.  M.  Mildey.  January  18th.  (Cognate  Appli- 
cation, 4,383/13.) 

2,577.  Electric  Furnace  with  Electrodes  Passing  through  Charging  Re- 
ceptacles.    A.   Helfenstein.     January   31st.     (February  4th,  1912.) 

3,335.  Alarm  Apparatus  for  the  Protection  of  Conduits  of  all  kinds, 
and  especially  of  Electric  Mains.  A.  L.  Pucel.  February  8th.  (February 
14th,  1912.) 

3,864.  Electric  Heating  and  Lighting  Devices.  A.  C.  Michie  8:  Sir  R.  A.  S. 
Paget.     February   14th. 

3,987.  Switching  Arrangements  for  Automobile  Lamps.  M.  S.  Conner. 
February  17th. 

5,173.  Magazine  Arc  Lamps.  A.  E.  Spencer,  &  Johnson  &  Phillips,  Ltd. 
March  1st. 

6,192.  Wireless  Clock-synchronising  Apparatus.  R.  L.  Roze  des  Ordons. 
March  12th.     (March  13th,  1912.) 

6,359.     Lightning  Arrestors.     G.  Giles.     March  14th. 

6,700.    Miners'  Electric  Safety  Lamps.    P.  Wolf.    March  18th. 

6,965.     Arc  Lamp  Globes.     S.   L.  Pearce   and  A.  Wilkinson.     March  22nd. 

9,169.  Telephone  Exchanges.  Siemens  Bros.  &  Co.  (Siemens  8:  Halske  Akt. 
Ges.)     April   18th. 

9,264.  Mounting  of  Carbon  Brush  Holders  of  Magneto-electric  Ignition 
OR  other  Machines.  Robert  Bosch  (Firm  of.)  April  19th.  (February  22nd, 
1913.)    _ 

"9,590.    Enclosed  Electric  Furnace  with  Upper  Charging  Chutes.     Helfen- 
stein  Elektro-Ofen-Ges.    April  23rd.     (April  27th,  1912.) 

10,556.    Telephone  Fixtures.    W.  C.  Ude.    May  5th.    (May  3rd,  1912.) 

10,900.  Automatic  Electric  Alarms,  Signals,  and  the  like.  P.  Dunne. 
May  8th. 

11,430.  Rotary  Magnetic  Separators.  E.  C.  R.  Marks  (Maschinenbau- 
Anstalt  Humbolt.)     May  16th. 

12,061.  Circuit  Arrangements  for  Telephone  Systems.  Siemens  &  Halske 
Akt.  Ges.     May  23rd.     (May  25th,  1912.) 

15,116.     Reflectors.     F.   Holland.     July   1st. 

15,566.  Electric  Radial  Selector  Switches.  Sterling  Telephone  and  Elec- 
tric Co.,   and  W.  Allcock.     July  5th. 

17,725.  Dynamo-electrical  Machines.  D.  H.  Andrews  and  E.  C.  Ketchum. 
August  1st. 

17,925.  Electrodes  for  Electric  Furnaces.  Fried.  Krupp  Akt.  Ges.  August 
6th.     (September   18th,  1912.) 

19,928.  Circuit  Arrangements  for  Telephone  Systems.  Siemens  &  Halske 
Akt.  Ges.     September  3rd.     (September  llth,  1912.) 

19,939.  Transmitter  Devices  for  Copying  and  like  Telegraphic  Apparatus. 
A.  Rappenecker.     September  3rd. 

20,822.    Multiple  Telephony.     H.  Tietgen.     September  15th. 


Electric    Smelting    of   Iron    Ore.  —  The    Swedish 

engineer,  Director  A.  Gronwall,  applied  some  time  ago  to  the 
Swedish  Government,  for  a  mining:  concession  in  connection  with 
the  erection  of  a  largre  electrical  iron  works  at  Kiiruna,  in  the 
north  of  Sweden.  This  application  was  approved  by  the  mining 
inspector  of  the  district.  The  iron  ore  for  the  projected  new 
works  will  be  extracted  from  the  well-known  Luossovare  Mines, 
which  are  under  the  control  of  the  Graaeresberg  Co.  until  1932, 
when  the  mines  will  be  taken  over  by  the  State,  provided  that 
the  existing  contract  is  not  prolongred.  The  production  of  the 
new  works  has  been  estimated  at  25,000  tons  of  pier  iron  per  annum, 
for  which  there  will  fbe  required  8,500  e.h.p.  The  energy 
will  be  derived  from  the  Porjus  Electrical  Works,  which  have 
been  erected  by  the  State  in  connection  with  the  electrification  of 
the  railway  from  Kiiruna  to  the  Norwegian  frontier.  After  the 
reffulation  of  the  river  and  the  harnessing  of  the  Porjus  Water- 
falls it  was  found  that  the  supply  of  water,  and  consequently  the 
available  energy,  was  much  larger  than  was  anticipated,  and  it 
will  thus  be  possible  to  produce  energy  in  excess  of  the  amount 
required  by  the  railway  at  a  very  low  cost.  The  estimates  for  the 
new  electrical  works  are  based  on  a  cost  of  energy  of  358.  2d.  per 
H.p.-year. 
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